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AI(AEEMldf, HAYK CCCP
H 3 B E C'THfl I(PbITlC KO I,I ACTPO O I4 3 I{ II E C K O }:I O E C E P BA'f O PH I4

Tou XXIX, 1963 r.

o HAJTVI|HV KHCJTOPOAA s ATMOC@EPE BEHEpbr

B. K, IIporcogteo, H. H. Ilempoaa

flpn notrlot-qlz 3ueJle-cner(rporpa(la, ycraHoBreHHoro ua 6auesHoM cor,rr.reqHoM re,re-
cxone Kpltmcxol acrporDlrauqecxoti o6cepnaropr.iu, s I96l r. ror'ryqeHr,r cleK.rpLr orpaxerr-
IJOto nJraHerorl BeHepoii coJrrreqHoro cnera nptr Ar.rcnepcnu I Alnn s o6,,racrfi ,e,rryprr.-
ctioil o-no,rocbl I(ucr'IopoAa. (Dorouerpuuecxaa o6pa6oiKa cHlrMKoB n,oKa3aJra I.reKoropyio
HecHMMerpHIo_ nlrHuii te,rnypt{,lecxoli o-noJrocbt l(LlcJropoAa. 3ra seculrrr,terplt lro>xer 6rirt
Bbl3BaHa c,ra6or1 no,rocoti rot/'I()u{eHliq xlicJropo/la, Haxo/Iflulerocfl r lla4o6,lauuoN,r cJroe ar.-
uocQepu Belreplr.

.. ON THE PRESENCE OF OXYGEN IN THE ATMOSPTIERE OF VENUS, bYl,'. K. Prokoltlea, N. N. Petrooa. Speclrr oI rel]cctcd solar litlif trom'Veru" in the rcsionol the [el]uric oxygen o-ba,nd at a d,ispersion oI I Al.un were obt,ained wilh the ecnElle-
spcctro.graph attached to the solar torver telescope. The photometric reduction oi the plates
s.horied an. asylnltlelry in the lines oI t]re tellullc oxygcn o-band. This asl,mmetry can be
d.tt,.' to a i:rint oxy_gen absorption band lorrred in ihe region above the cloud "layer of
the atmosphere ol Venus.

Heo4uoxparHo AeJraJrucb rorrbrrKr.i o6uapyxnu, B cner(Tpe Beuepnr no-
,1o,cbr lor,roqeHr.rfl MoJreKy,,rflpHoro Kr.rcJtopoAa Oz. B 1921 t. A;,r{oH u Hr.r-
IioJIbcoH [1] no,uyuu.nrr cepuro cneKrporpaMu orpaxeHrroro Beuepoii cod'rHelr-
HO|O CBeTa IIpH 3anaAHOM H BOCTOTTHOM yAa,rreHur{ BeHepU OT CoIHUa.
Perucrpi.ipoBaJrr.rcb yr{acrKu cneKrpa, coAepxauue o- a B-nolocu KHCJTo-
poAa (6300 r 6900 A coorsercrBeHHo) npu,'rr.rHeilHofi Ancrepclra B Alilti.
cxopocru ABr.rxeHrrfl Beueprr orHocurerbHo 3ena"nu Aocrr.rraJr; 12,8 tc.mf cerc,
rrro AaBaJro AonlrepoBcKoe cMex{eHue A},:0,27 A B o6racrH 6300 A. 3ro
AOnnJJepoBCKOe CMeUIeH[e, KaK yKa3brBaIoT aBTopbr, AocTaToqIIO, r]To6bl
C]6Hapy}KHTb rroJrocy IIot,'touleHr.rg KHCr,ropoAa, ecJIH oH coAep]KIzrcfl B ar-
MocQepe Beuepsr B AocrarorrHoM KoJruqecrtse. oAHaKo ne 6r,r.rro o6uapyx<euo
HI.IKaKHX npl]3llaKoB Ha,III'Iql4g 'I'aI(Hx IIoJIoc nolJlouleHl,lq oKoro re,'utypl{qe-
CKHX (r- U B-no.noc KricJropoAa. K co>r<a.neuHro, aBropbi He yKa3brBaror tr[r-
pHHbr ue.[r.r cneKrporpa$a, npu Koropori 6u.tu no.lyqeHbr crreKrplr Beuepsr
u Apyrr4x 4eranefi pa6orbr.

B 1932 r. AAauc 1flqHxar,r. [2] noaropu,'ru pa6ory [l], perucrpupyn o6-
JIACTb CneI(Tpa oKoJIo 7600 A (A-no,roca KI,ICJIopoAa, Halc6oIee HHTeI.ICI,IBHag
lr3 rpynllbr rroJroc c,, B u A) c Aucnepcrzeii 5,6 Al*tn. Cullrvrxlz nolyt1g116, ono-
vrro BocroqHorl sroHtaur4u rrJraHerbr npu orHocr.rre.[bHoii cr(opocr]4 14 xnlcerc,
rri'o Aaer Aonnr'repoBcKoe cMeureHue n 0,37 A e o6racru 8000 A. Ko,ruqecr-
BeHHOe H3yqeHHe cneKTpotpaMM He 6U.no UpOAeAeHO, HO Kar{ecrBeHHo Ha
M]zKpo$ororpaMMe He 6buro o6uapyxeuo Hr.rr(aKr4x npr.r3uaKoB JtHHHfi. rorJro-
IqeHr.rr Kr.icJropoAa arMocQepbr Beueprr. KaN u s npeAr,rAyxlefi pa6ore,
3AeCr, He yr(a3aHa rxHpuHa x{eJrH cneKrporpaQa r.r ApyrHe AeraJru pa6orn.

HaroHerl, s 1959 r. leii4eu, Kucc u l(ucc [3] nprl.naHefiHorl ariinepcr.ru
1,7-2,5 Llnu Tax>re He o6uapyxa.rrH rroJroc rrorJrorreHHrr r{rrcJropoAa



arx,rocQepbr Beuepr,t, HecMorpfl r{a ro, qro AoIrnr'IepoBcKoe cl,reu{eure 6ut,ro
AocraroqHbrwr, .rro6br orAeJrHrb lloJrocr,r aruocQeprr Beuepu oT TeJI!'IypH-
rrecr(r.ix noJroc. B sroii pa6ore, oAHar{o, ne coo6uraercfl, npu xaxori ixnpllHe
UIE,IIH NOJIYI]EHbI CNEKTPI,I, O6.NACTb I{AKI'IX TIOJIOC KHCJIOPOAA }I3YqAJIACb, B

I{aKOe BpeMA nOnyrlgHSl C}lr,rMI<II.

To,rrxo no yr{a3aHHro aBTopoB, rrro oHr.i ue o6Hapyxvlt4 B cnet<rpe Be-
Hepbr noroc Oz u HzO, Mo>xHo rrpeAloJlararb, qro orirl LICC,'IeAoBaJII{ o6nacrs
rroJrocbr A xucnopo4a.

TaxrlHr o6pasont, no/rocbr norJloul,eHHfl I(HC,'IopoAa n aruoctpepe Berreput
cner{rpocxouuqecKr.r rre 6br,'ru o6napyxeHtt. B [1] cAe,'IaHa oueHKa BepxHero
rrpeAeJra coAepxaHfir r(r{c,'ropoAa a aruoc(repe Beueplt: ec,rtu oH ratvt Hl{eer-
cfl, ro ero MeHbme 0,10/s or coAeplKaHlifl B 3eluHoli aruoccpepe.

Pa,c,cl,rarprluar Bonpoc o c[eKTpocr(o[r.rqecKor{ o6uapy>xent'ti4 l{rlcaopoAa
n aruoccpepe Beueprr, Heo6xoAllNIo yqurbtBarb psA o6croflre.[tcre. Mst
lpocMarplrBaeil,r roJrl,r(o BepxHloro qacrb ar\locifepsl Beueptt, pacnoJloiKeH-
Hylo HaA o6naqsr,llrr noKpoBoM, r-Ae tr.rrort-to,crb 3HaqHTe/'Ibuo NIeHbLI]e, qetrI

s noAo6ra.rHoii qacru. !,.n4 3eu,ru, HanptiNlep, H3BecrHo, qro 3/+ Bceli ar-
rrocQepur HaxoAl.{rcfl suxe l0 KJtt LI Tor'Ib}(o 250/6 nsrue l0 rct'". V>xe sa
cqer 3Toro r{oHueHTpalrriu I{HC,'IopoAa, Koropbte Mbt xoruM o6napyx<urbr I-le-

BeJTHI(r.I H ox(HAaeMafl noJloca rotroilreHltl AoJIxHa 6rtrt c,ra6ot:i. Ec,rrt
Tarafl cna6as, [oJr.oca 6yler o6uapyx<eua, ro 3ro eu{e He 6yqer o6ossa-
Lrarb, rrro i(oJruqecrBo I(HCJropoAa eo sceii arlroc$epe Beuepu NIa,lo; Mbt rle
3HaeM ror{Ho Bbrcorbr c,,ror aruoccfepot Beueptt, xoropstfi orpaHI'iqHBaer
[ra[IH H3MepeHuf. !,a,ree, ue BCe rer,ryptrqecI(r4e [o,'IocL,I I(HCJ'IopoAa YAo6uu
A,'rfl ueJrn o6Hapy>r<eunfl l{t{cJlopoAa B arMoccpepe BeuepbI, oHI{ orJII'lrlalorcfl
BecbMa cHJrbr'ro xoaoSlluueHToM Ilol,louleHufl; raK, IIo H3MepeHuqM A,trieua
[4], ec.uu r<oarp$nuueur lror,'Iou{ettHa A,''Ir o-iIo!'Iocbl nptlHflTb 3a 1, to Anx
B- u A-no,rocbr LIMeeNI 25 u 350 coolBel'c'rBeHllo.

floarovry ro,'IocL,I o oqeHb y3l{rl, I,r acrpo(rusltt<ti qacro noJIb3ylorcfl I'tNIl'{

l(d'rrr onpeA,e,reHr{rl HHCTpyMeHraJlbuoto KoHrypa coJIHeqHbtx cnet<rporpaipon.
!,nx o6napyxeHufl c,ra6r'lx flo,Iloc rorr'IoLueHHl (c rtlalol? 3l(BHBaJIeHT-

soii utrrpuuoit) Cyu{eCTBeHHOe sHar{eHLIe HMeeT Ixl{pl{Ha nxo4uoii UIeJIiI
cirer(rpaJrbHoro npu6Opa, ero "ntiHefiHatI AHCIIepCL{fl, a ral(}Ke pa3pelxalox{af
cnoco6uocrr QorbrpaQuqecr<ofi g\,IyJIbcI{l.I (ee sepuucrocrl), Ircnonl,syeuotl
4na Qororpa$uponauufl cfleKrpa. flpn urupoxoft exoAIrofi ule"qti cneK'rpo'
rpa$a orAe,'rbHafl ilHHVfl rorJIoqeHHtI craHoBl'ircfl IxHpe, ee r"ny6uua yMeHb-

tI]aeTCq v iluHr4tl IIOIJIOUeI{I4fl MO)KeT CTaTb Ha pelLlcTpolpaMMe He3aMeT-
rrofi ua cpoue xo.ne6arttir, BblsBaHHblx 3epHLICrocTlto Qoroa,r,ry.lscl'iu. 3ro
o6crosre.nucrBo 3acraBJIrer npLiMeulrl oco6o rulare,'IbHyto ttrero4uxy $oro'
N,rerpuqecKoii o6pa6orru $ororpacpflqecr(oii nracrrlHKr4 H noJlyqarb cn€Krph'
Benepr,r npr.r Bo3Mox{uo 6o.tee y3t{Hx u{eJIsx cnexlporparpa.

VcJrosltg Ha6rIoAeHI'I c,

B reqeHlle 1961 r. n Kpuvtcxofi acrpo$asuuecrofi o6cepBaropuu
AH CCCP 6r,tnu noryr{eHbl creKrpbl Beuepli c JII{HeftHofi Aucnepcpleft
I Alam r xpacuoft qacrr.r crreKrpa nptr rroMorqr,r 3lrleJle-c[er<rporpa$a, ycra-
HoeleHHoro Ha 6auleHuoM coJIHeqHot\I reJlecKone (ECT) eroft o6cepearo-
pnrz [5].- 

IIpn BocroqHoM yAaIeHHI4 BeHeplt n $enpa.ue lg6l r. yAaJlocb no ycJlo-

Br,rflM notoAbl EoJIyqI4rb roJIbKo OAus 6o.nee IIJII,I MeHee [plIlOAHbIft AJII

$oronaerprapoBaHurr cneKrp Ha [JracrlrHxe 103aF Kolar< npt,t sKCrIo3IlIrrIII
3t u 1ru'prse sxoAHoft ule.nn cnerrporpaSa, cooTBercrByroqeft Ha c[eKTpe
oKoJro 6300 A yqacrKy s 0,17 A. <DororpaQrponanue Haqaro npll Bblcore
BeHepsr HaA ropfl3oHToM oKoJIo 25" u npoAoJI)KaJIocb ,[,o Bblcorbl -J-D-
IIaA rorpa3oHToM. I



flpn sana4uor\{ yAaneHuu BeHeplr B aBrycre u oxrr6pe 196 I r. yAa,nocb
rloryrrr4rb urecrL! npHroAHbIx Arrr QorouerpupoBar.rHfl cneKTpotpaMM Ha
IlJlacrrlHr(ax 103aE $npr,ttr KoAax npr4 3xcno3lauull or th,5 4o 2h,5 npr
pasHorl cner<rpa,uruoli tur.rpr.rHe xle,'r14 crexrporpa(ta, noxptrearculerl na
cneKrpe or{o,ro 6300 A yqacrr{r.i e 0,17;0,12 u 0,08 A. OororpacpupoBaHr4e
i-Iaqr4HaJrocb npr4 Bbrcore Beueptr HaA topri3oHroM B B 10" r.r npoAo,/rxa/rocb
norIrr.I Ao BocxoAa Co,rrrqa, KorAa Bbrcora Beuepn HaA ropu3oHro\,r Aocru-
rana 25-30". Vc"[oeIzs no,'ryqeHur cflexrpoB, ,u,ara cHuMKa, mupuHa ureJrlr
c nepecr]eroN,r r{a ur.rpHny 6}, cneKrpaJrbHoro r.iHTepBa.[a B o6nacru clrer{Tpa
6300 A, AJII'iTeJIbHoCTb 3KCnoSHUllH, a Tal(>xe Be"'tI'irll4Ha AonnJlepoBC6oro CMe-
uIeHrzs Al,, coornelcrByroulerc orHocureJrbHorl ,cropocrr.i ABHIr(eHI4t BeHeptr^
/xallbl B ra6n. 1., Be,tuuraHa AoflnJrei]oBcr(oro cMeureHr4fl tsbrqr4c,,Ifl,,racb Iro
H3MeHeHr.irc teou,eHTpHr{ecKoto palccroflHLHfl BeUepr,l v. r,Jlfl. HecKoJrbIiHX cJty-
qaeB I'I3MepfJIacb Ha IL'IaCTI4HKe IIO CMeUI,erlxIO COJIHeTIHbIX MeTa,l,,lHqeCI([IX
Jtt4HUit, HMeIOUrr.iXCfl B cnexTpe Benepni, orrlocrzreJlbHo reJrJtypllqecKux nuuufr,
KI.IC,'IopoAa. KaK sr.IAuo u3 AaHHbrx ra6t. l, cot.[acue sbr.rHc,reHntrx cMe-
ulenuii c r.r3MepeHHbrMrr AocrarorlHo xopouee.
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{po*q roro, 6r,r,ra no,ryqeHbr cner(rpbr Conuria npg mHpHHe xre.nu 6},:

=9,17 
u 0,08 A npu Bbtcore Co,ruqa HaA roprisourorra -l5o'ua r,racrr.rHr(ax

l03aF z 103aE; BpeMfl 3Kcrro3r.rquu 0,2 cerc.
ll,racrunxu [poflBJrsJrucr, B TeqeHrre g uun. B nporB[Te,re Illord Zenilh

yAnoeuuoii KoHueHrparrurl, reMneparypa npoxn.leur.ta 2O-21"C.
["rra cporortaerpuuecxorl o6pa6o'rin n,racrsuox 6lrnN no.nyqeHbr Mapr(r{

nouepueHuri Ha IIJracruHr(ax 103atr ra 103aE npr{ ,coorBercrBy]ox{ux BeJrr{-
qHHax 3r(cno3r{uHH; HCnoJrb3oBailctr LJttl 3roro cneKrporpa$ I4cfl_S1 c ra-
uepori f :270 tvt.tu. vcn-op'ua nporrBr'reHust 6unn 

"anor'rra, 
nun , npli noJry-

qeHHrz cneKrpotparara Beueplr z co,rsqa. IIo erlanr Mapr(at\,r nouepnbuur? 6ir-
JIH N,OCTPOEI'IbI XAPAKTEPI{C1']]qCCKHC KPHBbIE IJI'I ABYX T]]IIOB NAACTHHOK H
AByx BpeMen 3KCrroBHtlufi Aas A,'rHHbr BoJrHrrr -6300 A.

cnucox nuuui P-eersu c-noJrocbr Kr.icJropoAa, au6pauur,rx A,rrr Trrrare/,rb-
rrori QorouerDr.rqecxoii o6pa6otxu, rpuee4eu e ra6.n. i; ar, lAo6crna o6[a-

i1e (a cro,r6ue 2) AaH rroJrHbrrl cnncox coJrHerrHbrx r.r aruocrpepr"i rriint,
pacnor'rox(eHHbrx pflAON,r C nU6palluuMH r'THHHsMH Kr4CJrOpOAa (Aauu AJIr.lHbI
BoJrH r.{ r.rureHctrBrrocrr.i no ra6nuuara Poy.rrau4a). Kpove nuuuii uz ra6tu:q
Poy.nau4a, B gror crracor( BoruJIH Aono,rr.rr.irerbHbre JrHHur.i BoAaHbrx napoB,
Ha6,rlo.qeurrsre EponxrrHr,rM tr ](onAparrenun [6], tlpH r.rr{3KoM nor,rox<eHLri.r
r-OTHUA I{AA TOPI,I3OHTOM; I4HTCHCHBHOCTI,I AIf 3THX NUIIUi B3flTbI B CKO6Kl,I,
TaK KaK lr3 rrrt(aJrbr r4HTeHCr4BHOCrefi, npui,lnrorl a [6], oHpr ttepeBeAeFrbr HaMLrB IxKar,ry HIlreHCuBHocreli ra6"ryuq Poy.raula; HaAo r.ir\4erb B Br.rAy, qro
'cooTBeTCTBAe 3TI,rX AByX UKa,'I lte BIOJIIJe XOpOUee.
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Mero4uxa SoromerpnqecKoft o6pa6orxr.r crreKrpoB

O6pa6orxa [oflyqeHur,rx cneKrpoB npor.r3BoAr4Jracb BecbMa TxrareJlbHo.
Ha Heperucrpt4pyroqeM Mr4KpoSoroMerpe MO-2 cHr.rMaJrHCb rloqepHeHI{tl
(no norapa$uuuecrofi rxKaJre MuKpo@oroMerpa) qep$ 0,005-0,01 itJrt
rrepeMeuleHr.{rr rrJracTr.rHKr{ M14KpoMerpeHHbrM BHHToM cToJrr,rKa. 3ra nporr,e-
Aypa HeCKoJIL,KO yTOMlITeJIbHa, HO OHa AaeT Cpa3y BeJII{q}IHbI [OqepHeH]Ifi
I.i npr4 cHrrrllr.r Kax(Aofi ToqKI,r croJrltK MLrKpo0oroMeTpa cror4T HeIIoABHxHO.



flouepHeuufl riepeBoAr.r,'rHCb B HlrreHcHBHocrr{ np14 rroMour,H coorBercrBy}o-
urrx xapaKrepHCTUqecKxx KpHBbrx. llo,rlyueuHrJe 3H39eHr.1fl HHreHCr.leUOCrefi
orpalKa,rH SHaqHTeJrbHUe s.nyxryarlHr4 sepHa [Jiacr[rHKtr. c qe;rtro HeKoro-
Ilolo cHLIIKeI{Hfl 3THx $nyxryaqufi npousno4Hd'Iocb Ctr'raxr4BaHHe HHTeHCIiB-
Hocreii, ycpeAHeHr.ieN{ rrocJreAoBareJrbHo rro rpH ror{r(fi. fIocne 3Toto
crpoll,'rlicb KpHBl,re r.rHrer]cHBHocrra (perucrporparrrrrru) Aaa orAeJibHr,rx rpyl]]l
nunnfi. Jluuuu P-sersu o,-noJrocbr pacloJratarorcf B cleKTpe xapaKrepHbrMH
Ay6.reral,rr.r c paccrosHuqMH oKoro 0,8 A turexay r{uMr4, nogroMy rrocrpoe-
Hue perucrporpaMM npoBoAHJrocb AJrrr l{axAoro Ay6.nera; uacurra6 no oc?r
opAHHar 6u,r npzurr 100 nnlA. ,[,.ra xax4ofi ren.nypnuecroil JtHHHr4 r{rlcJro-
poAa onpeAeJrs,'icfl ueHTp, rroJroxeHr.re uafi4eHunrx ueHTpoB KoHrpo,rr{poBa-
Jrocb no B3aHMHoMy pacflo/'roxenlaro ,lusllfi Apyt orr-rocureJrbHo 4pyra. rlo
3TI4 M }Ke p elHCTp Olp a N,l M a M On peAer a Jrocb noJlo)KeHue co,IrHerIHbrx M era Jrr'r I,t -

rrecKr.rx nysuit B cneKTpe Beneptt orHocr.ITeJrbHo reJr,'rypHrrecKHx luuufi; arri
H3MCPCHHfl T,ABAilH BEAI,IqTIHY AONIIJIEPOBCI(OTO CMEUIEHl4'I B CIICKTPC BCUCPU,
npHBeAeHHoro e ra6,'r. l.

Ha perucrporpaN4Mbt orAeJrbHbtx fpy[rt KHCaopoAHbrx reJrJrypr4rrecxax
,'ll.luuit IlaHocI4JIl.icb IIoJIolKeHLif coJrl.ter{Hbrx LI Apyr}rx rer.rrypHr{ecxl.rx nlruui.i
B COOTBeTCTBT.1II C AaHHUrvrU ra6,r. 2 n c yueroM Aon[JIepoBCI(oro cMeuIeHHg
A,Tfl coflHerrurrx ,nuHuii. 3ro nosso,'rflJro 'Ka)KAbrri paa H,cKJrrouzTb rzs o6pa6or-
I(H Te rpynnbl KHC,ropoAul,lx ,'ruulifi, r4e ua6;lroAa.rrocb 6neuquponaHHe coJI-
HeqHbrM14 r.i rer,'rypr.iqecKl{Mr.i d'THHHTMLI, u rtt6part AJIf AaJrbHeiiueii o6pa-
6or,ru Jrr{merrrrbre 6.neH!, ,lvHttl. [oc.qe 3roro nce ntr6pauulre rpynnbr
r(HCJropoAHbrx ,rl.igl.ift IIp14BoAr.rd'IHCb I( oAI,rHaKonofi r.ny6uIJe, rptir]rrroii sa l.
Ilpz:rou 6o.nee c.ta6lre r(Hcr'ropoAHbre Jrr{HHH (xax, Hanpu,r,rep, 10 ra6n.2)
II COCCATJHe C HI.IMH CO/'rHeqHbre Li TerlypzqecKl{e JrHHHr.r Hecxo,'rbKo yctrJru-
BaJrr.rcb. Taxoe npHBeAeHrie BCex KucJropoAHbrx tuHwfi r{ oAr.rHar(oBor\,ry l\,rac-
urra6y no rny6uire 6lrao cAe,raHo Ad'rfl roto, uro6rl r.rMerb Bo3MolKr.Iocrb
riaJro}KHrb r.ix petrlcrporpaN,rMbr oAHy Ha Apyryrc pI npor.r3BecTH raKHrvr o6pa-
3oM ycpeAHeHrie t|l.nyxryaqur.i sepHa (toroerayllcaa. Sror nplreN4 Ha,'ro-
),KeHr,rq paaa .ruuuri A.us B-no.nocbr Kr.rc,rropoAa npr.iMeHr.rJrH exre s 1934 r.
A4anrc u Aauxeu [7] a pa6ore no o6Hapy]KeHuro Kr.icJropoAa n aruoccpepe
A{apca.

Ecnu n cner<rpe Benepu oKoJro rax4oli r(Hcd'ropoAHoit luruuu na paccror-
HriH, paBHoM cooIBeTCTByrouIer\4v AonurepoBCKoMy cMeiqeHHio, IIaXOAHTCTI
cna6ast Jtpfi:trltt norr,ioI]leHr,rr, To rrpH TaKoM ycpeAr-teHr.{H ee HHTeHCuBHocrb
(ro.ruee, r,ry6uHa) ue 6yAe'r r.isMet-reHa. Co,tHe.luue r.r reJrr'rypHrrecKLie JIr{IIHr,r
BOAqHbTX napoB, HaxoAfluILiecfl Ha pa3Jrrlqt.Ibtx paccTofHr.rgx or luur.l,i geu-
HO|O iKH,CJIOpOAa, np H Il a,r O)r{eH HH KO I|rylt oB 6yayr p acroa atarL,cf <cr-ryrr aii-
ulrr,r>> o6pasol,r orHo,cr.rrer'rL,Ho ueHTpa ycpeArrerrHor'o KoHTypa r4 ux uHTerrc[.rB-
uocrl 6y4er cHH>t<arbcf B orHoIrIeHL.rH rracJla I4crlo,'IL3oBaHHbrx AJIfl ycpeA-
HeHHfl .rrul.rufi. To.rso raK >t<e [pH Ha,,ro]KeHHr.r cHLr)Karorcn Snyxryaurar.i 3ep-
rJa rrr'racruHxrl. Moxuo no3ToMy oxuAarb, qro cr,ra6bre .rHriur.r ilorfloureHr.rq,
BbI3BaHHbre aruocrpepofi Beuepur, craHyr 3aMerHbr ua cpoue ocrarorirrbrx
tbnyrryalurii sepua nrflcrriH,Ku.

TaNuu o6pasovr 6lrla nponegeua o6pa60rr{a BCex yKa3aHHbrx s ra6r. I
rrJracrr4Hor{ B IIeKoTopbrx c,'ryqaqx He3aBHCr,rMo AByN{fl Ha6"rlroAareilflMil, a
?al()Ke Ilr'lACTllHoX CO CfreKTpOttl CO,fUUa.

Kax 6rrno yKaBaHo rbrrue, o'r'Ae,'rbHbte .rIHrrHH P-serstl o-lro,,rocbr KI,rcJro-
poAa pacno,'rararoTCfl trapaN,rH c paccTofHrlenr 0,8 A, loerorury npr,r HaJro)Ke-
Frr.rLt or/(e.rrbl.rr,tx "tl.iltuii oAHy Ha Apytyro Mr,t Molr{eN,t troutyq616 I(pbL,Ibrr d,rH-
utzii ua paccrorarlrrx se 6o,ree 0,4 A or ueHrpa Jrurrr{li.3rorc paccrosHfirr
gna uameii 3aAaqfl B[o,rrHe AocraroqHo, raK Kat( AorrrrrepoBcKoe cMeu{et]Ke
B crrer{rpe Beuepur He rpeBocxo4nr 0,25 A (crvl. ra6,r. 1).



OECYXAE H HE PESYJIbTATOB

Ha Qrrr. 1 npe4cras,reu cpe1uufi r(oHryp Lttst lnuui 1-10 (cn. ra6"rr. 1)
AJrfl cneKTpa Consqa. llo ocr.i opAHHar orJroxeHo cMerreHr.re s A or uelrrpa
nptuuft. Caepxy BeprHr(aJrbHbrMH qepToqr(aMH npHBeAeHbr rro,roxeHr.rs BCex
coceAuux coJrHeqr{brx u aruocQepHbrx JrIzHLIi.t (a coornercrBlru c ra6n. 2);
coJrHerrHbre ilvHlru o6ogsaqentr 3HarrKoM 6, aruocQepubre-6yxnoii a. tr4s
9TOrO ycpeAr-reHHoro KoHrypa MoxHo cAeJrarb cJreAyrouue BbrBoAbr.

L llonyueHuufi rouryp s gncoKofi crerreHn cuMMerplrqeH, qro r.i AoJrlr{Ho
6rtrn Arq I(HCJropoAHbrx ,ruuuli Ha ocHoBaHriH r.i\,retourllxcfl B Jrrrreparype
r.iccJreAoBaHufi [a].

<Dr.rr. l. Vcpeaueuuufi KoHryp-Arrn 
*H;.[:XJrJr;;frypuqecroii 

s-no,,roor r{r.rcr'ropoAa

2. HeNoropue xo"ne6aur,rfl B I(pblr'rbrrx Moryr 6lrrt eHgeaHbr HeKoropbrr!-r
cl(orrr'reHHer\{ c,ra6ux co,'rHeqHbrx u aruoc(tepnux .rrHur1li, oAHaKo 3Ttr KoJre-
6a+utr Moryr rar{}Ke rrBJrflrbcs pe3y,tbraroM ycpeAr{ei{ut cp,ryxryauuii sep-
ua Soroar,ryJrbcr.rH (Hanplruep, s reeort qacrr.r xourypa).

Ha $ur. 2 npeAcraBJren cpeAnuil KoHr)/p !,ns nwwrfr, l, 2, 4-10
(cnr. ra6n. 2) n cner<rpe BeHepsr. Cnepxy yr(a3aHo roJroxeHr.re ariuocrpepulrx
(a) n co.nuerrHbrx (6 ) "rruuuii, rocJreAHHe c yqeroM AonnJrepoBCKoro cN{e-
xleHr.Ifl. Vcpe4ueuue llporz3BeAer]o no A,ByM rrJracrr.{Ht(aMr rro,ryqggs6lxq 22 v
23 anrycra 1961 r. B cepe4zHe KoHrypa, KaK Lr A,rfl,KoHrypa, [peACraBJIeII-
Horo Ha cprnr. l, uer 6,resAupyroqax nuuuir., no3roMy KoHryp Ao,rxeu 6srru
clIMMerpuqHntu. IlyuxrlrpoM Ha AJrr4HiroBoJrrroBor\{ I(pbrr're KoHrypa [oKa3aH
cr.iMMelpHrrrruii c roporKoBoJrnoBbrM r(pbrJroM xoA KoHrypa. fIpr.r 3roM Ha

AJILIHI{OBOJTHOBOM Xpbr,'ie rleTKo npogBd'rgeTcf 3aMeT}tafi Aelpeccr.rfl , r(OTOpau
npeACraBJreHa HaBepxy B Br.lAe pasHocru AByx KpbrJrbeB I(onrypa. 3ra Ae-
npeccl{f HN{eer ABa MHHHr\,ryMa: oAr.rH pacnoao}Keu sa A},: +0,10 A r.r ebr-
3BaII rpyfllrrzponroli qerl,rpex c,la6rtx coJrHerrr]brx nusuit or(orrto Kr{cropoAHbtx
nuuwii o HoMepa\4v.2, 5, 6 ,t 7, Tpr.I H3 Hr.rx HMeror HHTeI{cr.rBHocrr, -3 lr
oaua -2; n'r,oporl MI4JrrrMyM AenpeccHH r.raxoAHrcrr H& yrv2grn., cno6oaHoivt
or 6.ueu4upyrcIrrux nuuuii; 3Aecb r.iMeercfl 'ror'rbr(o oAHa arMocQepuar JruHHtI
c Ai,: +0,16 A, pacno.noxeHHarr or(oJro JtHHur4 I u npuuaAre>Kauraq lz3oro-
ny I(HCJIopoAa OroOre, KoHIIeHrpaI-(Hf Koroporo no LaHHbIu [6, VIII] u [B]



cocralBJIfler I : 600 tro orHorueHr4ro K Krrc,'ropoAy, lcoAepx<a,qerMy,cfl B arMo-
cSepe 3eu,rrl. Kpoue roro, 3Ta JtuHrls yMeHL,rueHa s orHorxeuuir I ; 9 sc./reA-
crBr4e ycpeArreHr.rfl IIpH r]a,'toxeHHH AeBrrrr.{ yqacrr{oB cneKrpa npu flocTpoe_
Hr{H Korrrypa. Taxau o6pasorvr,3Ta JruHlrfl He Moxer 6brrb oreerc,rBer{Ha 3a
ua6.rrrc4aeuyro AenpeccHro. ocraercs eAuHCTBeHHaq Bo3MoxHocrb: gror
MaKCr.iMyM HaxoAHrcfl oKoJro cr,reuleHr.rfl Al,:*0,23, coorBercrByrou{eto
AOrrnJrepoBCKoMy cMeUreHr.lrc cneKrpa BeHepu (no.no>xeHue cN,lerleHzrf i.i3
ta6n I rroxa3aHo Ha rpur. 2 crpe.lxol.i) , u ausnau c,na6ofi no,nocoii norJro-
ru,eHr4r r(r.tcJropo4a n arr,roc$epe Beuepu.

4>nr. 2. Vcpeltleuur,ti:t tiottryp A.rff AeBrrr{ ;rnrrur'r re,rayprrqecxoiri o-ilo"[ocbr unclopo4a
/l"rrrr cner(rpa Beneplr 22 yr 23 aBrycra 1961 r.

Cn.rounaa .{[Hr{q - uruc2elHuii xoHryp; urpuxoBarr - cuMMerpnrrrrLil:t KoHTyp. BBepxy - AetrpeccitJr
AntlHrroBo.!HoBofo Kpbrna xoHTypa

Ha cbur.3 npe4cran,reu cpe4arzii Kor{r'yp AJlfr nusufi l, 2,4-10
(cu. ra6.r. 1) a,t" crreKrpa Beuepu, ro.nyqsggr,rfi no aryy u,uacuauxar,r 20 rn

2l oxrn6pn 1961 r. I(ax u Iia rpcAbrlytuax pLrcyr{Kax, cBepxy nor{asaHo pac-
rroJrox(eHr.ie artroc$epurrx (a) r4 co,rrHeqHbrx (O) Jrr4HHfi, noc"rreAr{He c yqe-
ToM coorBercrByroueto AonrrrepoBcxoro cMerleHr4l. B erortr c,'ryqae rpynna
H3 rrerbrpex 6,reu4upytou{rix corHerrHbrx JrHHHil pacno,raraercg I{aK pa3 y
ueHrpa KoHrypa. 3ro, ue Hapyrxar cHN,rMerpHr.r r(oHTypa, ToJrbr(o Hecr(oJrbr{o
vr.rly6,rner ero. IIoEroMy r4 sAecb MolKHo BbrAeJrHrr, Her(oropyro AenpeccHro
A,'THHHOBOJTHOBOTO Xpbrr'ra npOTIzB cr.rMrvreTpHr.rHoro xoAa r<or.tTypa (nyrrxrlrp) .

3ra 4enpeccr.ifl npeAcraB,'reua HaBepxy B BHAe pasuocrn AJrr.iHHoBoJrlroBoro
r.i KoporKoBo,'rlloBoto Kpbr,'rbeB. B pafioue AerrpeccI4LI HaxoAUTCq roJlbt(o oAHa
aruoc$epuatr Jtr4lrr4,tr, npHrraAJrelKarlarfl r.r3orony Kuc.rropo4a. Blrrue, npu o6-
cy)KAeHHr.i fiur. 2, 6r,l,to nora3zHo, q1g ora ilkrHz4fl He Mox{eT 6strr oreer-
creeuHofi 3a Aenpeccuro. fipyrHx Jrr.rHu]i, Moryu{nx Bbr3Barb 3ry Aelpeccuro,



HeT, IlO3TON,ty OCTaeTCfl OAHa BO3MOXHOCTb 
-irLtHLrH rror,rrouleHHrr 02 B arMocQepe Beuepu,

ee cooTBeTCTByer AOrrIlJrepoBCr(oMy c\,reu{eHr{ro

orl{ecr[ ee 3a cqer c.ra6ofi
teu 6o,tee, qro IIo,'tolKeHLre
Al,: *0, 147, no,raeueHHoruy

Beueplr, paccil,rorpeHHbre Ha $ur. 2
O,OB A.

Ha Oxr. 3 crpelr<oii.
Cpe4Hrze KoHTypbr nnuuil a cnexrpe

H 3, no"[1,qgHbr npu ule,'r]i cner(TporpaQa

-- lt l ri tl?

.0,t/0 * 0,30 + 0,20 *0,10 0 0,/0 - 0,20 - 0,J0 -0,1/0 .
4L.A

@ur. 3. VcpelneHnr,trl KoIIr\/p A,ra AeBrrr.r ,rurruii re,r,ryltuqecxoii c[-rroJrocbr Kucr,ropoAa
A!'rfl cncxrpa Benepsr 20 u 2l oxrl6pl 1961 r.

ctt rotttHaq nHHHn - usnel;errurttl 
,iilx}"l;,,-'J3l;-",';;; "x:Ij,l;i'"-""0 KoHrvp' BBepxr/ -- 

're 
trpeccUr

FIa cpur. 4 npe4craeJrer{ cpeAHr.rr? xouryp nilg JtLtHui4 l-4, 6-8 anq
cfler(rpa Beuepr,l, nor'ryqeHHoro 20 anrycra 1961 r. rrpH xle,'rH cneKrporpaQa
0,12 A. Kax a-Ha npeAbrAyxrrix pHCyHKax, HaBepxy noKa3aHo pacilo,'roxeHr.re
arrr,oc$e,purr:< (a) r.r co,rHerrHbrx ( O ) aniurrir, troc,'reAHHe pa,c[o,ro]KeHbr
c yqeroM Aonnr'repoBCXoro cMeulerrr.ir (cu. ra6,r. 1). fllrslslypoM rroKa3aH
cHil,INlerpr{qrrurl xoA xoHTypa, orAe,'rbHo HaBepxy not<a3aHa Ae[peccr4s B BHAe
pa3Hocrr.i A/,u.iHHoBoJrHoBoro H KoporKoBo,rFIoBoro I(pbrJrbeB KoHTypa. 14urep-
nperaur.ifl 3'roto r(oHrypa rolKAecrBer.rHa c uHrepilperauuerl r(oHrypa A,tl
cHI4r{KoB 22 u 23 aBrycra (cnr. $ur. 2) , rax r(ar{ Aorrtr,!epoBCKoe cN,reuleHHe
ntiur.iii B cner{rpe Benepu 20, 22 u 23 aerycra npaKrHr{ecr([ oAr,rHaKoBo.
,/Iesbtti MaKCI4N{yM AenpeccuH c,'reAyer oruecru 3a cqer c.na6ort JtHHutl nor,ro-
It1eHr.r}T Kr.rcJropoAa n aruoc(repe Beuepu.

Ha $ur. 5 npe4crae,'reH cpeAHui.i xouryp pna luuuft 1 B a.rrs cner(rpa
Beuepr,r, no,ryqer-rHoro 16 aerycra 196i r. npr.r ue",ru 0,17 A. Kax r paHb-
[re, cBepxy [or{a3aHo pacnorox<e}rue coce.qHr.rx arrvroccitepHbrx (") E co,{-
r-reqnbrx (6) ,ruuuri, rocfleArrr4e c yqeroNr coorBercrByrouero AonrrJrepoB-
cKoro cMexleHr.rrr. Bc,'reACrBr.te 6o,rtuort rxr4pHI-rbt ule,,rr,r KoHTyp rroryqH,rlcrl
()LIeHb IIILIpOKI{lvl, BNIeCTe C TeM BJIHflHHe 3epIIUCTOCTA IIJIaCTHHI<H npoflBIfleT-
cfl 3arvrerHo cu.[bHee, qeM A,rrfl npeAbrAyurux KoHTypoB. 3Aect N,to>xHo rar{x{e
3a\,leTr.tTb Aenpecclito npoTHB cuMMeTpr.rr{HOto xoAa I{oHTypa, Bbr3BaHHyto
rpynnofi coJIHeqFIbtx ,,ttlHtiii, ,rluuuefi BoAbt, pacno,roxeusoii oKor'to nvguu 3,
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H JrHHLreri l,r3orona KHCJIopoAa. I4greHoueuocrb Jlr,rHr.ru BoAbI B groM KoHType
YMCHbIXCHA E B PAE BCJIEACTBHC YCPCAHCHI.Ifl TIO BOCbMI,I YqACTKAM CIICKTPA H
lre Moxer 6rrrl no.uso'crbro orBercrseuH,oft 3a Aeflpeccraro. Crpe.rrxofi nbra-
saHO MeCTO paC['OJrO)KeHr4rr I|HHLIJ] notJrorr{eHr4f Kr.rcJro,poAa arrr.tocQ'epst
Benepst. Taxuu o6pasovt, I{ B groM cryqae HaMer{aercr BJrr{sHr.re cia6oilt
JtkrRl4u norJrorqeHr.rf Kr{cJropoAa aruoc$epn Beuepu, xors xapaKrep KoHrypa

I

{

(Dur. 4. vcpeTr.ueuuui:r r(oHryp A!,rrr ceMu .rrr.inuri re,l,rypr.rqecxoi.i o-rro!,rocbr

^ ,(HCJropoAa A"{r cnet{rpa Bel.repsr 20 anrycra 1g6l r.
Ltrnolxrrla 'nuHIIn - usuepeHusrii 

x"r1fli;""I#"1X:rihrT,Hffir", 
KoHryp. BBepxy - aenpeccrrf

6olee rpy6rrfi, qe_M Hjl Qnr. 2 u 3, no,ryueHHr)rx npH BABoe 6onee yexor.i
ilreaH cneKrporpa$a. B paccuorpeHHbrx rrerbrpex KoHrypax (cu. cpar. i-5)
noCTaTor{Ho oTrIeTr'llIBo IIpoflB,'lfeTCq c,'Ia6oe ItotJIOUIeHLte Mo,'Iet(y,'IflpHOIo
Kr'rcJropoAa n arn,Ioccpepe Be.ueptr; B noJrb3y raKofo BbrBoAa roBopr4r orcvr-. crBHe 6"neu4upylourr.ix .nunlifi B coorBel.crBylouzx Mecrax cfler(Tpa, a raKxe
Ir3MeHeHlte ro,'ro)KeHl4rl MaKCLIMyMa sa6.urcAael,rot? 4enpeccur.i B 3aBI4cHMo_
CTII OT I{3MEHEHI{fl AONI]JIEPOBCI{OTO CMCUICHHfl B CIICKTPC BCUCPST.

14urepecuo co,,ocr aB-HTb paccMor.p-e-HHbre Bbrrrre cpeAHr.{e KoHrypbr co
cneKTpoM, noJIyrleHHbItrl 26 cpenpa"rrg 1961 r., KorAa AorrrrJrepoBcKoe cMerle-
F;r.re or [oJroxvreJrbHoro B aBrycre u oxra6pe (yAanenze Beuepu or 3eu.nri)
ttepexoAr,tr B orpuuared'rbHoe, coorBercrByrouree nprz6nrxeuarc BeHepu x
3eu,re (26 $enpa.rrfl 1961 r.). o4uaxo npoBeAeHr{e raKoro cpaBHeHHr 3a-
TpyAHeHo rpeMfl o6ctoqlerscrBaMil. llpex,irle Bceto Mbr pacno,'rataeM ToJrbxo
oAI{l{Y cn-e]{rpoM 26 Qeepa,lr B trpori.IBorroJro)KHocrb uecrg B ar]rycre H
oxra6pe. Kponae roro, r(aK 3T0 BHAHO US @zr. l, c XOporr<osoruoeoii cro-
poHbI ycpeAIIeHllOro I{oHTypa pacrroJrox(eHO rrrecrb rroJroc BoAr,r, r(oropbre
MOryT CI'I/'IbHO MeIIIaTb OTOX(A€CTBJ'IeHHIO AenpeCCI4LI, ecr'1.{ OHa C erOri CrO-
poHbr r{oHrypa 6y4er 9llgpyrn"ra. Haxose{r crreKrp 26 Qeepa,rlx rod,ryqeH
npH uupor(oii rr,enu (0,17 A) , npu r(oropofi Aera.ur.r KoHrypa craHoBflrcfl
N{eHee llerxliMH. OAnaxo BCe )Ke IteKoropoe conocraBJreHlIe cAe.rlarL, Mo}KFIo.

11
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flpexae Bcero npu rocrpoeHr.ru ycpeAHeuHoro r(oHr)/pa sa 26 cpenpa.na
I\{bI LiCI(,'Iloq14,'n{ BCe TerriJIypHqeCKUe Ju4HI4H, I4N,tercUIlle C KOpOTI(OBO.[HOSOi.I

cropoHbr 6,ten,qupyroqrre Jrr4t{r.ru BoArrr'rbrx napoB. B sroM cJryqae ocralorcfl
ToJibKo ,ltr4larltt c HoMepaMlr 2, 6 u 7. EcrecreeHHo, loJryqeHue cpeAHero KoH-
Typa AJIfl rpex "itrlHlli He oqeHb crlJrbHo cHr4)KaeT BJrr.{flHr.re gepHlrcrocru u
KpblJrbs KoHrypa 6yayr MeHee qerKr4r\rr.{. ConocrasreHrie npoBoArrM ToJ-rbKo

@ur. 5. Vcpelueultuii KoHryp ,("rrr BocbMrr J'rHr.rr.rri re,,rJrypuqecxort o-noJrocr,r Kr.rc,,ropoAa
AJ'rq cnexrpa BeHepor 16 anrycra 1961 r.

CnlouHas ruHHs - s3MeperrHbrt't KoHTyp; tllTplrxoBafi - cHMMerpHsHblit xouryp

c r{oHrypoM, rro,.ryqeHHbru 16 anrycra nplt rofi xe rxupnHe ule,'ru. Ha QHr.6,
rrpeAcraBrreHo HaJroxeHr{e orrlx AByx KoHrypoe. KoHryp 26 cpeapailfl AaH
cu.rorunort ,rrr.rHr.iei.i. I(ax n cJreAyer olKHAarb, r{oporKoBoJrHoBoe Kpbr,'ro HMee'r
3HaqrzreJlbHr,re r<o.re6aH14g, BLI3BaHHbre 3epHI.icrocrblo $oroeuy,trcuu.

Ceepxy orMeqeHo rroJroxeHr.ie co,'rHeqHbrx 6,reuaupyloutrx Jrr4Hr.ir.i c yqe-
'r'oM Aorln,IepoBcKoro cMeueHHfl, U3 Hr,rX nepBbre TpH cd'reBa I{MeIOT I4HTeH-
cuBHocrb -3, a qerBepraa 

-2N. Bce xe B groM r(oHType Mo)KHo ycMor-
perl, Hel{oropylo HeCHMMerpHlo, pac[IoJloxeHHylo renepb y)Ke Ha I(oporKo-
BoJIHoBoN,r I(pbrJre KoHTypa; urrpraxoaofi ,rrauuerl [oKaBaHo ]taJloiKeHue AJrr.tH-
HoBo,rrHoBoro r<pr,rJra Ha I(oporKoBo.rrHoBoe. O6napyxunarorcn ABa yqacr-
Ka Aenpeccan: nepaurl or(oJro BeprxuHbr KoHrypa, srtsnaHuuii, oqeBr.lAHo,
TpeMg coJIHeqHbr\,ru ,,ruHHqMrr, 4pyrort Ha KoporKoBoJrHoBoM r(pbIJre, BL,r-

snaHHHfi qacrt1rlHo uerneprofi co"rlHeqgofi ,'rr,rHr,tett c Hi{TeHCHBHocrb}o

- 2 N r.i ror,'roureHueM B arraoc$epe Beuepr,t, Mecro Koroporo IIoKa3aHo
crpe,rxoft.

Kporure roro, oAuoBpeMeHHoe paccMorpeHlre KoHrypon 26 Seapailtr u
16 anrycra (noc.rre4Hur1 HaHeceH nyHxrrzporra) ror(a3brBaer, qro B Kor{rype
16 anrycra no,cpaBr'reHliro c KoHrypoM AJrrr 26 $eapana Ha6rloAaercfl Ae-
npeccxs Ha AJrr.rHHoBod,rHoBoM Kpbrr're; r(oHryp 26 $espa,ua o6Hapyx<uaaer
no4o6Hyro Aenpecclrrc B Koporr(oBoJrroBoM KptIJre. Taxoe KaqecrBeHHoe
corrocTaBJreHue roBoplrT B noJrb3y Toro, rITo npH nepexoAe oT yAaJIeHYtL
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Beueprr or 3eunu (16 anrycra) r npu6.rruxeHr.rrc (26 $enpa.nn) Aeupeccux
rioHrypa nepeMecrr.l,'racb c AJniHHoBo,'IHoBoro KpbIJra Ha KopoTI(oBoJII-IOBoe,
qTO MOX{eT qBJ'IflT},Cf nOATBep}KAeHIZeM 'CAeJIa}IHOI'O BbIIIIe BbIBOAa O Ha'JII{-
til.{[ B cflet(Tpe Beuepu c,ra60r1 [o,'Iocbl Ilord'lou,eHlia Mo,IleKy,'lflpHoro Klic,'io-
po4a 02, r4Meroulerocrr B arMocqJepe BeHepli.

<Dur. 6. Vcpe4ueuuutii I{oHTyp Ar'Ifl rpex ",rutruil lc;lrrypuqecxolir o-tlo,rocbr r{r.rcJropoAa
B cnel(rpe Benepr,r 26 (teepa",rr 1961 r.

Cn":cnrHal JHIIU, - H3MepellHbrii r(oHTyp Arfl 26 $enpara 1961 r.; ttrTpuxoBafi - cumuerpuuHrri?
r(orrr):D Arq 26 $erpa;rx 1961 r.; nyHfiTHpHar - H3MepeHrrhril r(oHryp Arfl 16 aBrycrs 1961 r.

flporua rar(oto BbrBoAa r\,rox(Ho BbrABHHyrb Bo3palr{eHne, KoTopoe cocTor4r
B TO\,I, TITO CCJII,I TOI]HO NOA TC,'],'IYPI,iqECKUMI,I JILIHU'IMLI KI4CJIOPOAA HAXO.
AflTCq COJIHeqHbie ilULU4t4, TO OHu B CrreKTpe BeUepr,t BCJIeACTBi.Te AOnn,'repOB-
cr{oro cM€x{eHHfl 6yAyr rrepeMeqaTbcfl TaK)Ke, KaK r.r JlyrHvr\, coorBeTcTByro-
utr4e ra3aM aruocQeplr Beueplr. !,na npoaepKr4 sroro o6croqre,'rbcTBa Ha
AuqrpaKrrHoHHoM crreKrporpa0e ECT [9] c ,'rrrHeriHoii Ar4cnepcr4eit 0,25 Alnn
B cleKrpe IV nop:rAxa npr4 rxr{pr.iHe rrle,'ru 0,017 A 6nrnu uo.nyrreHbr c[eKrpbr
Co,rsua or BocroqHoro u 3anaAlroro KpaeB. B eroN,r c,lyqae BCJreACTBr4e
BpaIrIeHHrr Co.ruUa B cner{rpe 6yAer Ha6rroAarr,cfl Aonrr,repoBcKoe cMeule-
HHe H, ecJII,I AeIICTBLITerbHo I4Melorcfl JtLrHylH, ot{H Moryr 6r,trt o6uapy}KeHbI
no Hecr4MMeTpr.rH l(pbrJirreB Ter'tiryprrqecKHx JtHHt4i4. n STa Hecr.rMMeTpug Ao,'ilK-
Ha rrepeMeularbcrr c oAHoro r(pbrJra Ha Apyroe rrpH flepexoAe oT BocTorrHoro
rpax Co.ruUa K saIIaAnouy. Buuuare,'rbHoe paccMorper{ue perHcrporpaMM
KoHTypoB BCex Aecflru r.{,crroJrb3oBaHr{bix B r{ameii pa6ore re,,r"(ypHqecKr.rx Jrr{-
Ltufr. He o6napyxu,'ro cKod,rbr(o-nH6yAb saMerlroii acHMMerpr.rr.r KpbrJrbeB;
TaKLIM O6pasol,t, MbI cqxTaeNf , r{To rrpr,rBeAeHHoe Bbtixe Bo3paxeHHe oTlaAaeT
Li o6Hapyx{eHHbIe HaMH AeIIpeccur4 c,reAyer orHecrr.r sa cqer [orr'roIlIeHr.rq
M OJrexyd'rrr p HbrM Kr.rc,'r op oAo M arM oc$ ep sr B eHep r,r.

Mu cefiqac BosLeplKHBaeMCq or Kar(trx-Jm6o ro.nuqecrBeHHbrx oqeHoK
coAepxaHHrr KHCJropoAa B HaAo6raqHoM c,roe Beuepbr, orBerlarouero 06-
Hapy)r(eirnol'r c.ua6oii rroJroce ror,rrouleHrlfl B clexTpe Beuepu. Mbr c.ruraeM,
uro pa6ory cJleAyer rrpolorrlKarb H lrpe>xAe Bcero florrbrrarbcff uarirn Ao-
craToqHo r'raAelKHo Aenpeccurc KoHrypoB Ha r{oporKoBoJrHoBoM Kpbrre, qro
coorBercrByer rpu6ruxeHriro BeHeptr x 3eu,re. 3ro flBJrflercfl 6rlixafiuefi
ltautel.i:a4a,tefi.
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Mu cquraeM cBor.rM AoJrtoM Bbrpasr.rrb 6naro4apHocrr A. E. CenepHouy,
no r.rHr.rrlHarHBe Koroporo Haqara era pa6ora, 3a flocroflHHoe BHT,IMaHHe r.l

LlHrepec x erofi pa6ore, a raKxe sa [oJresHbre Ar.rcKyccHra. Bupaxaeu 6.na-
roAapHocrb raKxe H. E. Op.rroeori sa noMoulb a ua6nrc4eurufl,x H n o6pa6or-
Ke MaTepHaJroB.

17 vas.1962 r.
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AI(AE,EMUfl, HAYK CCCP
I43BECTIljf KPbIMCKOYI ACTPOq.V3VI]ECKOPI OECEP BATOPLlL7

Tor'r XXIX, 1963 r.

CTPYKTYPA MA|HHTHbIX NOJIEII I,I EE I,I3MEHEHHfl
B PA},IOHE COJIHEIIHbIX BCNbIIIIEK

C. H, I-on.acturc, M, 0,. Oeupo, A. E. Ceaepruotll,
E. @. IIIanowflutosa

B 5l cayuae paccMorpeHbr roHQr.rrypaquu r.r MarHr.rrHbre noflq B rpyflnax nffreH Ao
lI fl o c.rI e Bcnbl[IeK AJIa qerbrpex KJraccoB BCrrbriller(: I x,racc - rrporor]rIbre gcnsrurxr.r 6a,rt-
,na 3 u 3*, Aalluue saperuc'rprlposaHttsrri ua 6aa,qouax eQQexr yne.nlluenua xocrvruqecr(Hx
,'ivueti, BK,rrro.raf BcrrbmrKit, raBrrnre a(l$exr Ha ypoBHe 

- 
3etr,rn; ]I x;racc - ilporoHHbre

Bcnbtlxlfl{ 6a,r.na 3 ll 3+ 6t'a saperncrpl.rpoeaHHoio eQQexra sa 6a,l,lonax, r]o AaBUlre
nor!'Io,.rieHl.Ic s nonapHorl lllaflKe; III x,tacc-BcnbrulKr.r 6a,r,ra 3 u 2* 6ez neo(tueuuecxux
e(r(texron rl IV t<,racc - BcIIbuIIr{H 6anna 2 r,r 2+. HaiiaeHbl 3aMerHbre r.r3r,rer{eHufl n rrourfu-
rypauuttx nrret) tr o cJI e cuJlbribrx BcnbrrrreK (l x,racc u orqacru II): xon$urypaqurr pacuu-
pttercs, o/lrto tI3 flqren c oAIIor]r{eH}rofi no.napHocu,ro tsbrraJrl(r.rBaercs. Ilor<a-
sarla B03luox(nocrl ,ra6oparopHoro MoAer,rr{poBaHHfl noneri xolr(lurypaqrzu rflTerr r{ llJrt
I(axAolo H3 5l c"ry.laes noc't'poel.ra M,oAe,,rb no,rrr A o H rr o c,{ e Bcrrbmrxr.r. HaiiAello, .rro
fpaAueHT rloneper{Horo rror,rfl y uefirpa.rrluHx roqer( liorr(turypaulrr?-,vog.e,refi ouerrr,
cHr'Ibl.Io ylvtel{bilIaeTCq rloc!,Ie BcflbtlJet( I r ]I x,racca, TotAa I{at{ A,'IrI scntttuex ]ll H
IV x-nacca 3ro yMeHbtrreHr.ie cvrqecrBerrrro Merrb[re (clr. ra6,r. 7-10 u Qur. 6 u 7).

Peayrrnrarr,r MoAe.rIupoBarrr4fl nor{a3brBa}o.r, rrro qeM crlJrrrnee BCnbrIrIXa, ren 6o,trtuc eru
lpalt.lleHTLi nepeA ncnrtrtxolYr: Her Hr.l oAHorl scnbrrlrr<u 6a,r,ra 3 c rpaAraerrroM lvrerrb[re
0,1 eclrcn r.r Bcnbrlrr(u 6anna 2 c rpaar.reH.r,oM 6o,rlue arofi ne,ruqur.rlr. 3ru pe3y,'rbrarLlr
NOTTBCP}I(AAIOTCfl B PgAC CJIYIIAEB CPABHEHI,IEM MAfI{I1THL,IX I{APT AO'I{ NOC,'IE BCNbIITI(I{, IIO-

"rllqeHHblx Ha MarlrHrorpacpe. Hanpuucp, tpaAHeIITbr noJ'rq r o c JI e Bcrrbrruex 22 aarycra
1958 r., l6 HKr,rfl n l8 anrycra 1959 r. flperepneJru cyx(ecrBerrr]oe 3aMerHoe yrueHb[reHr4e
no 6o,tl,urultc1'By Li3 uaupautenr.rir. coelrtrrnrcrlrlx ro"[rcca-rrflTI]a. Orl,le.rerro yBcJrr.rqeHr.re
rpaArreHToB rro.rtrr HenocpeACTBeHHo nepeA scnbnxr(ofi.

T[iE STR{]CTURE OF A,IACNETIC FIEI-DS AND ITS VARIATIONS IN FLARE
REGIONS. by S. 1. Gopasgulz,M. B. Ogir, A. B. Seuernu, E. F. Shaposhniloaa. In 5l c:r-
ses a stttdy has been made of the coniigurations and magnetic fields in spot groups,
beiore and after a flare, lor 4 classes oi flares. Class I - proton llares ol impolihnce 3
and 3*, which were responsible for a cosrnic ralr increas6 effect recolded on balioons.
Flales p-roducing this eflect at ground level are included in lhis class. Class II - proton
flares tif importance 3 and 3*. No eifect u,as recorded on balloons, but the flares u,ere
rcsponsibie for absorption in the polar cap. Class III - flares of importance 3 and 2*.
No geoplrysical ,effects. Class I\/--flares ol importance 2 and 2*.

Considerable changes in the configurations of spots have been notcd after intense fla-
res (class I and partly class II). The configLrration t,idens, one of the spots with simiiar
polatit)' is pushed out. The possibiliili of producing laboratory models of fields oi
spot conligurations is shown. For each ol the 5l cases a model of the lield belore and
alter the llare has been constructed. It is found that the transversal field gradient
in neutral points oi the configLrrations-models decreases \rery sharply alter flares of
clzrsses I and II. For flares of class III and IV this decrease is edsentiaily smaller (tables
7-10 and figs. 6 and 7).

Qesults of modeling show that there is a correlation betrveen the importance oi the lla-
t'e and the gradient b e I-o r e the flare: the greater the importance oi the ilare, the larger
the. gradient. No ilare ol importance 3 has been observed with a gradier-rt less than n,1
gs/km and no flare of importance 2 with a gradient exceeding this value. These results
are confirmed itt several cases b"v a comparison of the magnetic charts, obtained before
and alter a llare, rvith the magnetograph. For example the lield gradient a f t e r the flares
of August 22, 1958, July 16, 1959 and August 18, 1959 showed an essential appreciable
decrease in most of the dir-ections linking the poles-spots. An increase of the iield gra.
dient immediately 5g1... a Ilare is noted.
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BneAeHue

I-le,rl uacroaqeii pa6orbr - BbrscHHTb, B r{ar(Hx r(ou(liltypauurx nrrre}r -HocHre'netl NIaII{HTHoto tloJlfl BoBHLIKaIoT BCIIbIITIKH H KaKHe I43MeHeHLIf KoH-
Qurypaqllri MarHr.rrHoro rroJrrr c HHMH cBr3aHrt. B qacrHocrr.r, [peAcTaB,,iser
I'iHTepec Bolpoc, He cBs3aHa ,'iH MoulHocrb BCIbII]KLI H Tar{He ee e$Sexrrr,
IiaK H3JryqeHr.ie KocMLiqecl(flx .nyueli, nporoHoB, Bi)I3bIBa]OUrUx rotd'IOiIreHHe
s no,lnpuori [rarrKe, c xapaKTepHbrMH oco6eHuocrauu nouQr.fypaquii nolt
I'lJII'i ero usraeseuafi. !,.nx ueyueuur 3Toto Borrpoca Mbr rrbrraei\4cfl r4crrod'rbgo-
Barb Becb 4ocrynHtiii Harvr, noJryqenHufi Bo BpeMfl .fulff Lrarepr4a,'r o Mar-
HI'ITHblx nOdIflx rpynI IIgTeH, B KOTOpbIX B03HHKaJII] BCIIbIIIII(tI paS,rtluuOfi
MorqHocrn (S 1). B ocHoeHor,r paAr.r ylpotqenus 6onsurori nnrqncnure"trnoi.i
pa6orrr fiHg-ga orcyrcrBr.rfl AaHHbrx o IIoIIepeqHbrx rroJrrx Bce AaHHbIe
o6 a6co.urorHr,rx Hanpfl)KelrHocrflx r\,rarHr.rrHbr)L nonert B rpynnax 6br,'ru LIc-
noJrb3oBaHbr A,'rs flocrpoeuul ,la6oparopHbrx uo4e,lerl xoucpurypaqr.irl no,ra,
lo4o6uslx coJIHeqHbrM. flpu tloNrou1ti raKux ruoAe,reil ],Aa,loct H3yqHrb pflA
Ba)r(Hbrx ceor?crs xoHcprlrypaqnfi no,rx, cBs3aHHbrx co BCIbrrrlKaMH (s 2).
3rn peey,rrrarL,I Molr(Ho 6tr.no IoATBepAr.rrb rrpI,t noNroxla N,ratHHTr{brx r(apT,
roryqgssorx Ha MarHirrorpacpe B Tex c,rryqasx, KotAa r.iMeJrLicL, 3arrricl4 no,rer?
.4o H rrocrre ncnuuer ($ 3).

S 1 nacroauleri pa6oru rroAroroB,rreH H HalucaH M. E. Orapu u
E. @. [lanouHaxoeofi, S 2 - A. E. CesepHbrM, S 3 - C. Z. fonacrcxor,r.

$ 1. !,anune na6,nrc4eHnft

Haur.r paccMarpuBarorcfl x{oulHbre Bcnbrrrrr{lr 6anta 2 yt Bbuue. Bce
BCnbIIIrritr pas6uru Ha rlerbtpe I(r'racca: I-uouluue BC[Hut(H 6atna B u
3f , conponox(AaBrxr.iecg yBerxrreHrlervt LTHTeHCHBHocTH r<ocMHqecKax .lyueil
n crparoc$epe Ha 6o,lr,urux rxuporax, sapetflcrpupoBaHHr,re npil tloMoulrl
6a,t.ltouos HJrr.I uapoB-3oIlAoB (cro4a BxoAfr, I(oHeqHo, Bcnbrrrrr(r4, AaBrxtze
yBe,rurIeHLie HHTeHCHBHocrr4 Kocr\,ruqect(Hx .nyuert Ha ypoBHe 3eunu.);
II'- ltouqHl,te BCIIbrIUKr4 6anna 3 rz 3*, Bbr3BaBrrrr.ie notJrouler.rue s uoHoccpe-
pe Ha BbrcoKr4x txlrporax (no.utrpHtre 6,roxayrrr u Bo3pacrarlae fmin ),,a,ng
I{oropr,rx ecpcpexr B r(ocMHqecKHx ,'ryqax .iil.i6o se sa6.nrcAanca, nw6o Tar(Hx
usuepeuufi ue 6uno; III - n,tournbre Bcnbrur{t 6anna 3 w 2-t, orpeAe,'reHHo
He AaBrXHe 3aperHCTpHpOBaHHO|O yBerHqeHHrI I(OCMUqeCKOro r.r3,'ryqeHHg lta
3eu.re; IV- scnuruxu 6anna 2 u 2+, A,,rfl r{oropbrx Her 3aperflcrpupoBaH-
uux acp$er<ToB KocMr.irtecKoto r.r3/'ryqeHHfl u reo(lesn.recKllx ecpcper<ron.

!,,u4 no.rryueHuri 6o,,rec yBepeurrrJTx pe3yJrbraros 6rrru ucK,rroqerrbr BCnbrlrr-
I{u c re,,u.rorparprnuecxoli Aonrororl (fu) 6o.nlure 60". Kpoue roro, 6unu
ucKJIIOrreHbI H3 paccMol'peHr4rl BCIIbIIIKU, He LIN,teBrXHe AOCTaTOqt{btx OlpeAe-
,resnrli \,rarlrHTHbrx no,refi (no yc.ronuflM noroAbr, B cJryrrae onpeAe,'reHHg
MaTHHTHLIX lOrieil TOJIbKO A,'III MOUIHbIX IIflTeU LIJIH TOJIbI(O A,'Ifl rtaCTLI BLI-

ALIx4oro lacxa) ; no aroii >xe npr4rrHHe 6nnu noJrHocrbro LicKrror{eHbr BCnbItu-
xu, ua6,troAaBuvecfl Ao Ilaqa,ila Mll.

A.rq xaxAofi scnuruxfl paccMarpuBa,'rrrcb xou$ilrypauHH rpylnbr [rTeH
r.r r.rx rvrarHr4rulrx no,rei.i 3a BCe BpeMf npoxo>KAelruq AauHorl rpynnbr rro BH-

ALiNroMy AHCKy Co"nuua. Iloa6op MarHr4rHbrx no,ler.i tr rrod'ro)KeHr]ti nxreu npo-
H3BoAHJrcr{ c ra,Kur,{ rprcrl€ToNr, .rro6rr ouu 6stnu uau6onee 6rIrsKrlN,nr x na-
lIAJIY H I(OHIIY BCI]bII]IKI], HO IIE NONAAA,TH B '{,iHTEPBAJ'I, KOIAA 6U.TTA CAUA
BCrrburrr{a. I4uorAa npHxoAr.r,'rocr, 6parl rioJrox(eHHe llflTeH zs Ha6rIoAeHzfi
cAHol:i o6cepaaropHr{, a rvrarHHTHbre noJr.r{ r.r3 Ha6,rroAeHnri apyrofi o6cepna-
ropuu. B rex cnyuasx, KorAa MarHr{rHbre na6nrcAesnr oAnofi o6cepnaropulr,
nau6o,ree 6.nl.rgxne I( MoMeHTy HaqaJra [,'rIi KoHua BCnbrIrKLi, ge 6rt,rrl Ao-
cTaToqHo noJil{brr\1i4, nprrxoAH"rllocb lrx AorroJrHfTb ga6.ntoAeunfNIH ApyrHx
o6cepearopr.iii, roxe no Bo3rvrolKHocru 6,rugxul,tu no BpeMeuH K BCIbIIIIKe.
Cne4yer yKa3arb, rlro He BCerAa yAaBa,'Iocb nolo6paru MatHI1rHble rto.ilq
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II ro,loxeHHfl lIflTeH 3a HeCKo,Ibl{o qaCoB Ao HaIiaIa HJII{ [ocJIe I(oHIIa
BcIIbIlrIKH. B pa4e cryqaeB MoMeHrbr Ha6rroAeuuit uarHaruurx noJrert H rroJro-
)KeHI'Ifl IqTeH OTCTOflJIII OT BpeMeHI{ BCIITIIIIKH Ha CyTKI4 LIJILI Aa)Ke HeCKOJIbKO
6o,rsue (cna. uuxe 3cKr.r3br tpyrfl Ha Qar. 1-'4) .

flonoxeHue BcnbnueK n 4aHuofi xoucpiarypaqua [flTeH onpeAer'rflr'Iocb no
KOOpAlrHaTaM, B3qTbIM r.i3 KaTa,'rOfoB, yKa3aHHbrx Hr.ilKe. c,re4yer oTMeTr.rTb,
tiro ror{Hocrb HaHeceHL{g Mecra BCIIbtIIKH He BbICoKa. OcuoeHag npEqI.IHa
3TOIO 3aKJIIOqaerCrr B TOM, qro Ao CHx nop uer eAugoif cHCTeMbI l,td'tr{ IIpa-
Blr,'ra AJrfl oIIpeAe,,reHHfl KoopAr.IHaT BcrrbrrrreK. BcJ-IeAcTBue STotO oqeHKIi
KOOp.qHr'raT oAsorl u rofi xe BCrrblltrKr.r, AaBaeMbIe pa3HbrMr.r o6cepaaropnx-
Mr{, HepeAKo or,'iuqarorcr r.ra HecKoJrbKo tpaAycoB. 3ro pacxoxAeHr.ie B
oueHKe Koo,pAr.rHaT B,CnbrrrreK ctrrTbHo 3aBHC.I4T OT XapaKTepa BClbrUeK: B CJIy-
rlaer B,clbrueK <<cTaTr.rqecl(r4x)) [l] ouo He BeJILiKo; B ,cflyrtae x{e Bc[bIIIIeK
<<Ar.iHaMHqecKtrx>> [1] ouo Mo>xer Aocrurarb 6onrruoft Berr{rii{HL,r. B c.lyuae
<<ArrHaMr.rqecKr.rx> BCIIbrrrre'K Her(oropble o6,cepuaropuu AaIoT rKoop,4,I{rH2'Tbt,
npr.rMepHo coorBercrByloilrfie HaqaJry BCrrbIrrIKLI, T. e. Bo3Moxgo 6luxe t<

lIC',I'r4HHOMy Oqary BO3HT.TKHOBeHI.{q BcnbrtuKlr, TotAa xar 6onHuaHCTBO O6cep.
eaTopuil o6stqno Aaer KoopAI.IHarbI ueHrpa BcrrbrruKr.r B cra1:au Har{6oJrbrxeto
ee pa3Br.rTflfl.

!,na roro, qro6nt HCKJrroqr.rrb HeKoropyrc Heror{Hocrb rrp}r onpeAeJreHHr.r
MecTorroJroxeHr.rf BCrrbrrxKr.r, rpr{ sH6ope xonSrrypauHr.r rrsTeH, n roropoit
ara BCITbIITIKa Bo3HI.II(Jra, 6utna npou3BeAeHa ett1e Aolor'IH[Te,IIbHafl npoBep-
I(a, o,nmcalrHafl Hirxe. Ecnu yAa,na.locr nog,o6parb ABa r.rJIH 6olee 6,,ruerux
olpeAe,'reHr.rii no,tox<euzs rrflTeH nepeA lrorqgoii ncnsrruroil (ulw rocJre
ol(oHqaHI4fl ee) u ec.lt't ue na6ltogaJlocr, B 3To'1' neplloA gHaqHTeJIbHbIx BCIrbr-
u-rer (6a,r,'ra 6o.rrrure 1), ro MolKHo 6r,r.no noAuerrzrb cJreAyrcllyro gaKoHo,
Mep,Hocrir: [epeA ecntrurxoli 6rue,rexaurue ,K Heft rrflTHa (unu napa oAHoro
xaroro-,ru6o MyJlbrr.rnoJlflpHoro nnr:ua) flocrefleHHo c6nvxaluc]E,, rlocJre >Ke
B,crrbirrrKlr nrrHa (s,qpa) oAHoHMeHr-rol.i no,rtpno,crH 3aMerHo pacraJrKLrBaJrI{cb
(cu. ur.ixe $ 2). 3ru r.r3MeueHurr B pa,cno,ro>r(eHr.ili [flreH (gaep) ua6,rtoAa-
Jrl,rcb roJrbKo B Tex lrecrax, r4e ua6.nrcAa,'tacb BCtrbIirIKa. I4naeggo gro o6-
croflTeJrbcrBo H rrd3BoJrnJro yBepeHuee nlr6npars ry xonQatyparluro [flTer]
(u,ru n cJryqsg MyJrL,rr.rrroJrflpHoto rrflTHa-flAep), rAe Bo3Hr.rKaJra BcrrblrrrKa.

flpu rurno.nHeHuH pa6o lu 6snu ucnonb3oBaHbr cJreAyrou{ue Marepuar'rbr:
l. Kara.rroru E. AoAcoH u F. Xelerraau sa 1957-1959 rr. [2].
2. I(napra.uruure 6rc,rl.nereHu co,rueqnofi aKrrlBrlocru Nb I l9-128 3a

1957-1959 rr. [3].
3. !,auusre MHiroBoro qeHTpa co,rrHerrH,ofi aKTHBuo.crH Ne l3-15 3a

1957-1961 rr. [4].
4. Kaprtr Co,rnqa @payuro$epoBcKoro r.rHcrr.rryra ea 1957-1961 rr. t5l.
5. Kara,ror MatHHTHbrx no,refi coJrHerrHblx rrrreH ga BpeMrr Mff

(1. VII 1957 r.-31. XII l95B r.) [6].
6. Cuncox nporoHHbrx Bcrlbrruex sa 1957-1961 rr. [7].
7. !,rlarpaur,{1,r, coAep}Kaulue cBeAeurifl o reoQusuqe.cKux eQQexrax Il

r'raJrzrrnr{ paAl,roBcrurecxos IV rurra, Bbr3bIBaeMblx xponrocQepHL,IMI,I BCnbrIx-
xavu [B].

B. CaoAuHrl crucoK Bcrrbrrxet( ro 6a,t.logulrrra H3MepeHHlM, npei.IMy-
IrleclBeHHo sa6nrcAeunorun A. I{. I-lapax.rrnuou * 

[9].
9. I(auoSr.i"rrbML,r BcrrburreK c KopoHorpaQa Kf-1 (Hayunnfi) yt A@P-2

(Cul,reus) sa 1957-1961 m.
10. @ororerliorpaMMbI, noflyrleHHble Ha ECT (FIayuutrfi) u ua A@P-2

(Cuueus, flupry,ru, Krac.rosoAcx) sa 1957-1961 rr.
I 1. CnerrporeJlHorpa,MMbr H MarHrlrorpaMMbr, noJryrlgsllora Ha ECT

(Hayuuufi) sa 1957- 1961 rr.

* Cnucox 6sr.ry ,rirc6eauo npeAocraBJreH

I llsa. KpbrMcxofi o6cepnaropuu, r. XXIX

nalr A. H. tlapaxurruou.
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12. Marepaanr,i Ha6,rrc4enari MarHurHbrx no,lefi o6ce pnaropuft Coser-
c,Kor,o Colo3a (l(purr,rcxaa acrpoSlr3r4r{ecKaq o6cepnaropul, l.[aeuarr acrpo-
HoMuqecKafl o6cepnaropHs, Kr{c.rrosoqcx, I43MI4PAH) sa 1959-1961 rr.

O nucaHue 6 cnbLrueK p doiLuLtHbLx KJx tt c c o I
I. Ilporounble Bcnb;wKu c 1att,touHbntu uottepeHufrJytu

B eror KJIacc BKJroqeribl BCe nporouHbre BcrrbrrrrKr4, A.i.s Koropbrx r.IMercT-
,cq 6anroH,Hbre HsMepeHr.rs corJracHo cnHcKy [9]. Kporae roro, croAa 6rr,ni.r
orHeceHbl MoulHbie [poroHHbre BCr]bIrrrKH, AJIfl Koropbrx He 6rt.no 6arrogur,rx
lI3naepeHxfi, Ho Koropbre rro BCeM cBor4M reoQusuuecKuM rrpH3HaKaM oqeHb
6nttsru K BcirbrrrrKaM, ,(aBrrrlrM KocMr.rqecKr.re ,,ryqu n crparoc$epe no 6an-
uyIoHHbrM Ir3MepeHHflM (uacrt ua6"rrcAeurzfi scnnrruex 6tr.[a esrro,'iHeHa eue
Ao HaqaJra 6annoHsux usnrepeului). fiauurre o reoQusu.recKHx sQQexrax
grHx BC[bIrreK, a raK)Ke BcrrErrrreK K,'iacca II g Hacrosuefi crarbe He nptl-
BoArrct. Iloapo6une orrHCaHHfi orux sBJreHuri Aaslr r crarue [7].

CneAeHHq o BcrrL,rrrrKax Kaacca I AaHu e ra6,'r. 1.
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IIpaueqaHLIe. E ogsaqaet, uro,qefictnrrrerbHoe HaqaJro Bctrburr:<E npoH3orxr'ro paHb-
ue npr.rBeAeHHoro MoMeHTa (paurue saqa,ra ua6,rro4euufi); ,( osnauaer, qro K MoMeHTy KoH-
[a ua6,rrc4enuil Bcnuruxa He gaxoHqHJlacb.

Bpen,rr B crarbe BcIoAy ,u,aercr, MIlpoBoe.
Bna4y oco6oii BaxHocru nporoHHbrx BcrrbrrrreK, Ar'rs I(a)KAoit us uux

Hr.rxe npHBoAHTCfl no4po6Hoe oriucaIrHe rpynI rrflTeH, a xoropolt oHr.r

BO3HHKJII, a TaK)Ke SapHCOBKH 3TI.IX rpyflIl nfTeH H HX I\IarHr.rT]tbrX nOJIell
Ao H rrocJre BcrrbrirrKrr c yKa3aHuelr o6cepnaroplilr, AaB[reii eru AaHHble,
H CpeAlleto MoMeHTa BpeMeHH, K KoropoMy OHI,I oTHOC.gTCf, C ToTIHOCTbTO Ao
0,01 ,cyrox. B cr'Iyqae, ecJIlt cpeLHHe MoMeHTbr,o,IrrPeA3"rr€HHfl noJIox(e-
HHfl IrgTeH r.i NrafFn{THbtx ',rroJreii He coBIIaAaror, Ha 3c]:H3ax IIpuBoAflT-
cs ABa MoMeHra, H3 noropbrx ne,pBbrrl orHocHrcrr ,K Mo.{eHTy orrpe,AeJre-
HI{,I no,,Io]KeHHq [qTe,H, a BTOpOft - K MOMeHTy OrrpeAe/reHHfi MarHI,ITHbrX
no,reit.

I(ar yxe yKa3brBaJrocb BbIUe, B cJlyqae orcyrcrBurr no{po6srrx sa6.nrc-
Aerilrfi nonefi AalrHbre o [od'rfix AJrrr HeKoroptlx rrflTeH 6panncu H3 Ha6,'rroAe-
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I{HII Apyrux o6cepBaropHfi sa AaHHbrrl AeHb r.rdlr.r Aaxe sa Apyrue 6,rruxaii-
I]II{e AHIZ. Taxlte HectioJlbKo HeyBepe[rHbre oIIpeAeJreHLrtr Ha ocKI{gax AaHbl B
KpyxKe c yKa3aHuenr o6cepnatopul.r, AaBueri MarHr4THoe fioJre, 14 cpeAHeto
MOMeHTa OnpeAeJIeHHf nOJIfl. Ha aCX[eax HanpflxeHHocrb r.l no,'IflpHocrb rex
n.gTeH, I(oTOpbre TeCHO CB93aHbI no CBoeMy [O,'rOxeHLIrc C noJIo]KellHeM
RcrrbrrrrKr.r, noAqepKHyrtr npxuofi .nrzHuefi. Hassaul{fl o6cepnaropuia AaHbr
coKparr(eHHo: Kp - Kpunacraa acrpoQnsuuecKas o6cepaaropaa, MB -Maynr-Bu,lcoFroBCKafl o6cepnaroput, 11-rIorclaMCKafl o6cepnaropna,
f - l.naauafl acrponoMr.rqecKas o6cepaaropur (ily.nNono) , ( - 

(ucnonoa-
cKas ropHafl craHuus, H 

-L43MVIPAH.fiuauerp uso6paxeuua ColHqa, c Koroporo AeJraJrcs scr([r3, BcroAy yKa-
sau. ll_pu6.nu)KeHHoe IIoJIoxeHLIe BCrrbIrrrKH Ha ocl(r.ree HaHeceHo I(ocbrM Kpe-
crou. 3a BpeMfl Mff Hyruepaqrlfl rpynn AaHa no cHCreMe Mayxr-Bn,rrcoHbn-
cxoli o6cepBaropufi. fl,.lR ,ocra,rlFrbrx BCrlL,rueK HyMepaqufl rpyln He Aaercq.
llepeHAeM K OnHCaHHTO OTAeJrbHbrx BcnbrrrreK.

Bcnuurra 3 HroJrfl 1957 r. Bo3HlrK,'ia B rpynne rrrreH 12434. l7o-
flBHJraCb tpynIla rr3-sa KpaLfl H BnepBbre ua6,rrcAa.lact 24 r.iroH,s. Oua cocros-
ra vg oAHoro 6o"ltmoro rIflTHa Li Mer'Ilclx [qreH. KonH.Iecrso MeJIKI]X flqreH
rr r.ix pa3Mepbl yMeHr,rxar'rHcb [o Mepe npoABHXeHr.rg tpynrrbl K SalaAHoMy
xparo Conur{a. BcnrrrruKa B03HI.ir(JIa oKo,'Io 6o.nrruoro 

-narHa, 
r{MeBIrlero B

cnoeft nonyreHrr rprr Mou{Hbrx qApa pa3r}iquofi nonspHocrr.r. Bo ncnurnxe
obrro ABa ocHoBHbtx oqara u HecKor'ILI(o MeJIKI,tx. OrlarLI Bo3HlII(JIII HeoAHo-
BpeMeHHO: CHaqaJra HarraJracb Bcrrrr[r]Ka B Bocroqr-ror? .racrl{ (7 12 ), a
r{epe3 HeKoropoe BpeMfl IIogBHJICfl HoeLIIi oqat BCnbIITl(r,r B 3anaAIroft qacra
(BI'SO,,; . Causrir,I 6rusxIl\,{ K Haqary BCr]bnrrKr.r 6n,to onpeAeJreHHe N,rarHr.rr-
Hux noner? llorcAaucxofi o6cepnaropHlr 3 , 27 uroJtfl, Ho, K coxar'reHr4}o,
6st.nr 4airsI ToJIbKo noJlflpHocrn 6es yxasauurr Hanprxeunocreii. Iloerorvry
trodloxeHr.re [flreH 6H.[o esqro r43 onpeAer'reHuii yxasaHuofi o6cepBaropHn,
a MarHHTHbre IIoJrf 6sr,nu uaueceHbr I43 olpeAer']eHHfi KpuNrcxofi acrpoQusu-
qecxofi o6cepnaropza 3d,lg urc.na (no"roxeHue rrrreH AJrs ororo MoMeHTa
He 6sr.no 4au,o). floc,le BclbrrrrKa 6r,r.lo ucnonb3oBaHo 6nnxafiuee o[peAe-
JreHr.re MarHr.rrHbrx no,reii Mayur-Br.i,rrcoHoscxor? o6cepaaroppti 3,db6 raroJrr.
B pesy.tr,rare BCnbruKH Ha[prxeHHocru BCex MoxrHbrx lo/rrccoB y M e H b-
ru H Jr H c b r.r rrsrHa HecKoJrbKo pa3orxJ[rcb (cu. ecxus u $nr. 6). Bcnuurxa
3 urc,rs ta6nrc!,anacb Ha nauefi o6cepsaropr{r.r H noApo6Ho pacclrorpeHa
n [10, 1l]. 3ry BCnbrrJKy raKxe wa6mo1,ar.u Ha MHortrx o6cepnaropurx
MHpar ee no4po6Hbre orrucaHrzfl Aalorcrr n [12, l3].

Bcnuruxa 28 aBrycra lg57 r. Bo3Hr4KJra B rpynne nrrreH 12579.
flossr.iracl rpylna HB-sa xpar 25 anrycra B Br.rAe AByx nqreH, coeAHHeH-
HL,rx AoBoJrbHo y3Kt4M nepeureiixoM nodrryreHu. I( xoHuy AHq 2Z aarycra
nflTHa 6ttnu BHAHbT y>t<e coBeprxeHHo pa3AeJrbHbrMz (cu. Ha6.[rcAeHrzq
Maynr-BiancoHoecKori o6cepnarop yu 27 d,81 aarycra ) ; I-lporoHuafl BCnbnuxa
Bo3HHKJIa B xBocroBoru, 6onee roxHoM IqrHe rpynnbl, HMeBrxeM B cBoei.i IIo-
ayrel.ll,t HecKo.lbKo flAep pa3flfluu,ofi'no.nnpHo,cTtr. Bcuuurra r1Me,'ra ABa oqata,
B03HI{KIxl{e OAI{OBpei\{eHHO, HO lOrCTallIII{e MaKCHMyMa Lil-lTeHC,l.IBtlOCTLI B
pa3JIHtIHoe BpeMfl. B.nuxatluruMH IIo BpeMeuu K Harla,'ry BctrbtlrrKr4 ol(a3aracb
orpeAeaeHr.rq MarHurHbrx no.nerl Kpnrucrolt r.r llorcAaucxorl o6cepnaropuii.
flo,toNeuae firreH B3rro ri3 onpeAe,rreHr.ra I(puv,cxoit o,6cepnaroprzvr 28, SO
aBrycra. Marsrlruue [orilg B3flTbI TO}Ke A,'rfl 3TO|O MOMeHTa v AOr]Or'rHeHbr
Ha6,rrc4euusuu florcAaucxoft u t\,laynr-Br.iJrcoHoBcKorl o6cepnaropufi. Oco-
6o c,re4yer yKa3arb, rrro ortpeAeJreHr.re MarHHTI"Ioro nor'rq rtodrroca l5 N 6u,ro
B3flro H3 sa6nrcAerruii MayHr-Brn,'icoHoscxoii o6cepnarop uu 2Gd,Z I aBrycra.
Sror no,rroc ua6"nrc4aJrcfl TaKxe 27 t 28 aBrycTa, uo onpeAeJrenufi 

-uar-

Hr.rrHoro rroJrfl A,rfl Irero He 6rr,ro cAe,raHo. A4ayur-8il.lcoHoecxan o6cepaa-
ropafl, Aarourafl ,uau6o,ree noApo6ulre Matur{Trrbre tons, 2T aBtycra coBcel\,l
He Ha6"rro4aila, a 28 aarycra He onpeAeJrr.ira MarHHTHoe roJre Aflq yKa3aH-
Horo IIoJIIoca. flocre BCrrburrKr.r oKasa,,rocb, r]ro oAr.rH H3 rorrrrocoB (12 N) 6lr",r
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Bbrror'rKHyr r.r3 o6iqefi no,ryreHu rrflrHa (cu. scxr.ls u rfur.6). Bcnt[uxa
s,a5no4anacb Ha Harxer? o6cepnaropLtpt Lt no4po6Ho onacana n [10].Bcnuurra 20 oxra6pa lg57 r. Bo3HHK,'ra B rpymre n"ri*r 126g9.
llossz.racr rpynra l1 oxu6pn H3-sa Kpar. ora 6nrni rrynna 6o,rrurux,
cli,rlrrHo pa3BHTbiX llsreH. Bcnr,luxa Bo3HIIKJTa e 6O,'Itrxox,t xBocroBoM rrflTHe,
lix4eBrrreM s csoeri noJryreulr MoxrHbre rApa pas,ruuuot? noflrpgolcru. Bo
BcilbrrrIKe ua6nrcAa,rucb ABa orlafa, Bo3HtIi(IIIl.Ig He oAHoBp€MeHHO: CHar{a,Ia
IIoflBHJICfl sanaAHllii oqat, a qepe3 HecI(oJIL,I(o MIlHyr Bo3HHI( H eocro,{HIrlli.
B pesy,rrrare BCtrbnrrKr4 Hanpq>t<eHHocrr.I no.rrrccoe N-no.rrpHocryr cr.rJrbr,ro
yN{eHbIIrI{JIHCb.

B cnu ruxa 7 uroJttr l95B r. Bo3HHKJra B rpynne rsre:r 13850. lpynna
nosBr4d'Iacb 29 urcug Li3-3a Kpag B BLrAe Hect(oJlbr{trx rgTeH, v}Ke HaxoAqtullx-
cff B craAHI'I pacnaAa. Bcntturxa B03uuI(,'ra Me)KAy se6ontrrtulrt{ rrrrHaN,r14 B
cpe4ueri qacrr4 rpyIIrbr. B peaynrrare RCrrbrrrrKu nonrcc 16 N (onpeAeJreHr.re
Mayur-Bu.ncoHoscxofi o6cepaaropuu 6d,99 uronn) pacraJrcE Ha ABa rroJrroca
c Hanpsx<eHHocrflMa !3 y_12 N (onpe4e.rreHHe MayHr-Br.rc,tuoscxorl o6cep-
Baropur.r 7d,75 urcng). Ilo"rrcca S-no.rnpuocrr.r HeMHoro yMeHbruu,'rHcb rro
HanpgXeHHOCTH, a paCCTOfHLIe IvteXAy HLIMI BHaqtITe,'ibEO B O 3 p O CJI O
(cu. acrusrr u Qrr. 6).

Bcnuurra 16 aBrycra l95B r. Bo3Hur(rra B rpyrre 13434.6 as-
rycra tpyIIIIa IIoflBr.rJracb r.13-3a xpaa. B no.losHoii qacrr{ arc,r:i rpynnbr Haxo-
AI'IJrocb 6o.ntruoe [rrHo, oKpy]KeHHoe Me.rrnHMr.r riflTHaMu, s :socrbeofi qacrx
6rr,ru uenxue rrrrHa. Bcrsrruxa lpou3oruJra e 6onbrxoN{ nflTHe, corepx(aB-
IrIeM B CsOefi [Od'ryreHH flApa pa3JrHuuofi ro,rxpHocrr.r. B pesy.trrare Bcrrbrrrr-
KH rIpoIr3olxeJI pa3pblB B rIo.[yreHr.r rflTIIa Ha .vlecre BcnbrrrrKr.r.

Bcnr,rurxa 22 aBrycra lg58 r. Bo3nur{Jra B rpynre 13404. fpyn-
na floqBr4racb H3-3a xpaa 15 aBtycra. Oua uue,na c,roxHyro crpyKrypy:
2,2 asrycra oHa cocros ila H3 6o.nr,uoro rrflTHa n cpe4ueft qacra rpynnbr rr
6onee MeJIKI4X IIflreH s roroenoii H xBocroBoii qaciqx. 20 anrycra na6"rllo-
ra,'racL' [po'r'oHsas BCrrbrmKa Kr'racca II e roroeHori qacrr aroii tpynnbr,
Bbl3BaBrrrag pac[aA roJroBHoro IIflTHa (cu. onucauHe B pa3AeJre Bcrrbruer(
KJracca II). Bcnuruxa 22 asrycra BoBHr.rK.[a e 6orHxou ns:ue cpeAHeir ua-
crH rpy[[br, coAepxauel,r s ceoefi noJryreHu rrApa pa3,'r[unor1 no.utpHocrn.
B pesy.nrrare BcIIbIIxKu 6o,rrruoe fiflTHo pacnaJrocb ]ra HecKoJrbKo MeHbrrr[x
IIflTeH. C.ne4yer orMerr{Tb, qro B eroii xe tpynne ua6,rrcAa.lacb eule trpo-
TOHHAfl BCIIbIIIIKA KJIACCA II 26 ANTYCTA (CNr. Or]UCAHHE BCNHI.UKI,I B PA3AE,'IC
Bcnbl[reK K,'racca II).-Bcnuruxa ua6,rrc4aJracb sa uarueft o6cepnaropul.r lr
no4po6no onr.rcaHa n [14, 15].

Bcnsrruxs 10, 14 u 16 urcns 1959 r. [porz3otx,rr[ B oAHorvr r roM
xe orp_oMHoM MyJIbrllnoJIrpHoM IIflTHe, cocroflBlleM LI3 HecKor'IbKLIx KpyrtHblx
a4ep. fpynna floflBHJracb ].r3-Ba xpan 9 HroJrr.3a aperi,la npoxo]KAeHr4q ro
BrzAt4 MoMy AHCKy Co.lHrIa oHa AaJra 11 naoulHi,rx BcnbrrrreK 6anna) 2 n oqeuu
6orsiuoe qHCJro MeHee lrHTencriBHbrx. Bcnsrrura l0 Hro,rrq 1959 r.
Bo3HHK,'ra s6nptztt rgep ceeepuori rroJlrpHocrr.r, Cyaurt c,6 H3MeHer:il.tsx,
IIpolicll]eAlxlzx B rpyIItie flocd'Ie erofi scnbtlI]l(I,I, AoBod'IbHo rDyAHO, TaI( I(aK
rpyfl[a B gro BpeMr HaxoAr.r,,racb 6.[Nexo K r{parc. tr4syuenue erofi rpynnsr
B flocJleAylolr{He AHr.r rroKa3brBaer, rITo flApa rcxuoft rroJlflpF_ocru s ueii no-
creneHHo rpo6unucr,, a caMoe 3anaAuoe flApo cpeAu rAep lox(Hort no.lap-
Hocrl'I oroABIIla/Iocb K gan2Ay, trocrerlet{Ho Bbrx()Af t4s o6urelt
IIoJryTeHH.

B pesynrrare B c rr br rrr r( tr 14 uto n fl 1959 r., Korotr,as [po]z3orxJra
npHNIe,pHo B I{eHTpe rpy[[br, Ho HecKoJrbr<o 6,ryu>xe K flApaM rcxuofi [oJrsp-
HocrLI, a4po 28 S noqra coBcervr 6srno BbrroJrKHyro H:i o6uefi no.ny-
reHr.r. Iloc,re BCrrbrrrrKr.r BocroqHee gToro flApa B03HHKd'ro KpyIHoe flApo 2l S
Bcnsrurxa ua6.uroAa.uacb r.ra Haueft o6cepnaropuu u no4pc6Ho ortl.rcana e
ll6, 171.

Bcnrturxa 16 urc,rs 1959 r. rar(>Ke [por.r3orxd'ra rp..rMepHo B cepe-
AI.rHe paccMarpueaelroft tpynnbr. Iloc,re BonL,rur(H nlpa 22 S il 28 S ganae.r.Ho
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oro,u,Br.IHyJr14 cb or ffAep 27 N u 28 S, uaxoAflrrlfixcfl K Bocror(y o.t Hr{x
(cM. acKlt 3 u Srar. 6) . flapa B tpyrne saMerr{o pas4po6u.rrucb r.i pa3omJrucb
us o6qerl rroJryre[rr{. Bcruuxa ua6.iroAa,ra,ct na o6cepearopr.{u MayHr-
Bu"ncou H orrucaHa n [8, 19].

Bcnnurr<a I anpe,ua lg60 r. Bosr{rrKJra B oqeHb paerrlrofi il 6onr-
uroii lpynne rrflreH pasuclli noirffpHocrr4 c oqer-rb cHJrblrL,rMH Halprx(enHocrr-
NIr.r ttoJrs. 3ra rpynna Bo3]rl.rKila r-ra Ar.rcKe 26 rr,tapra B BHAe MeJrKr.rx rop.
27 mapra 3ro yx{e 6u.rua rpynna c oAHr.rM KpynHbrM rr HecKoJrbKuMr.r MeJrKIr-
MLI flApaMr.r BHyrpa o6ureii noayreHu. Pasefirr.re tpynnbr npoucxoAr{Jro qpe3-
suqaiiHo 6ucrpo. 28 uapra or{a y>xe npeAcraBJrflna co6ofi Mox{Hoe rrrrHo
c AByMs Kpynr{brMr.r flApaMH e o6uef{ noJryreHr.i. B noc"ne4ytoulre AHH Ko-
JlliqecrBo sAep B noJryreHr.r Bospoc,ro. o6qas noJryreHb rrAep flocrefieHHo
npr-ro6perana oqelrh pasopBaHHbtii nll4, a flApa pa3AeJrr.rJrHCL Ha qerbrpe Ao-
BoJrbHo ycrorluueue rpyrrnbr c neperuefixaMr.r MexAy r4x noJryrer{srrau. K 1

anperq ora rApa Aocrr.rdru oco6euo 6o.ntruux pa3MepoB. B [20] AaHa r(ap-
rHHa sBoJrroquu erofi tpytirrbr; raM xe yKa3brBaercfl, qro 3Ta rpyrna xapaK-
Tepr.r3oBaJracr 6o,rr,uor1 axrr{sHocrblo I{ AaJIa oqeHb cr.rJrbHbre reoQusuue-
cr(ve pr paAuooQQexrsr. B [20] orrueuaercr, qro tpynna sBJrsercfl aHoMaJrb-
irofi no cBoeMy pa3Br.rrrrro, no reoMerpr.rqecr<ofi xou$uryparrr4z, co6crBeH-
Hr,rM ABHIKeHHflM H Matr{r4THbrM [oJrspHocrgl,l. Bcnurura I anpenn npou3o-
IITJIa B cepeAuHe paccMarpr.rBaeuolt rpy[[br. B or.nuqae or BCex ocraJrbHbrx
BCtrbIIIreK nepBoto Kr'tacca, nocJle Hee HHKaI(LIX 3aMerHbIX ZS^,{eHeHUfi B tpyn-
ne IIflTeH He rrpoa3olxJro, TaI( qTO H B STOM OTHOIXeHZLI ee MO}KHO CrtlITaTb
aHoMaJrbHofi. Bcruuxa na6,rrc4anacb raK>Ke r.r Ha Harxeri o6cepaaropuz.

Bcnuurxu 12 z 15 Hot6pa 1960 r. BoBHHKJTH n nporaxeuuofi,
orreHb pasnnroii rpynne KpyrrHbrx rrflTeH, nossueureficfl Ha xparo 6 noa6pt.
Bce a4pa srorl orpouHoii rpynrtlr HaxoArlr'rncb s o6qei.i noJryreHr{. B npo-
rlecce ABHxeHHfl rpynlbr no BUAHMoMy AHCKy Co.nsqa saMerHbre r{3MeHe-
Hr{fl npoucxolrrln4 cpeAu n,qreH rcxsofi noJrflpr-rocru. KpynHoe 3anaAHoe flA-
po [ocreleHr]o oroABHrad'rocb or AoBod'rbHo ycroiluueoro sApa ceaepHoil no-
,'rflplrocru, a MexAy HaMH Bo3HVKailfi HoBbre rApa roxsofi no.napuocra.

Bcnnruxa 12 uog6pa 1960 r. npolrsorlJra B MyJrbranonapHofi xnoc-
roeoft qacru rpynnbr c 6o.nturrzuu HanpflxeHuocrflMu, s6nueu irrreH l7 N n
28 N. Ilocne BcrburrKa aapo 17 N Aa.lero oroABHHyJrocb or sapa 28 N
(cu. scxils n $nr. 6).

Bcnuruxa 15 noa6pn 1960 r. raKxe Bo3HHi(Jra B xBocroBofi qac-
rlz rpyrrnbr. Iloc.re BclbnrrKi.r saMerHo pa3ABHHyJrHCb alpa 25 r.r 22 N,
a flgpa 25 N u 20 S c 6nusL1 Jttrcr (crr,t. 3cKH3 rz $ur. 6), rpaqeM sApo
20 S sHaqureJrbHo yBeJraquJrocb rro cBor.rM paoMepaM. Bcnuruxu l2 n 15 no-
r6pn no4po6uo onucausr n [19].

Bcnuurxa 28 ceHra6pn 196l r. Bo3HuKJra B tpynne, noser.rsmei:r-
cq H3-3a xpan 25 ceura6pn. fpynna cocroqra u3 HecKoJrbKr.rx KpyrrHbrx
nsreH e roroeHofr qacru H pflEa MeJrKHx rrflTeH B xBocroBoii. Bcntrurxa rrpo-
r.rgoruJra B xBocroBoft ,racru cpeAa He6o.nsul.rx rrflTeH c M a d'r bI MH Harrpfl-
x(eHHocrfMH MatHr.rrHblx no,refi. Iloc.ne BcrrL,trrrKr,I Iz3 nflTHa c AByMfl fApa-
uz pasuofi nor'rrpHocra (10 N u 12 S) s o6uefi roJryreHr.r 6tu sbrroJrr{-
Hyr floJrroc 12 S. fapa xe ceeepHofi [oJrfl'pHocrr.r, HaxoAaBrrruecs s6ruerl
Mecra BcrrburrKu, c6nusHJtLrcb MexAy co6oft, oco6euuo rrApa 13 N u l0 N.
Ha c.ne4yrcqufi noc,re Bc[brrxKu AeHb [flTHa xsocroeoft qacru tpy[rrbr gr{a-
qr.rreJrbHo yMeHbur.{Jrncb no pa3MepaM r.I oc,la6.tu no HanpsxeHHocrr.r rroJrfl.

II. ilpororuHbte Bcnblarcu 6es 6attnouruotx usnepenuil

CrcAa orHeceHbI Te BcIIbIIUKr,r, Koropble 3Har{arcfl KaK rlporoHHbre B cIIrrc-
xe [7]. CseAeHHs o BcrrburrKax AaHHoto KJracca npr.rBeAeHbr s ra6n. 2. Otu-
CAHI{C BCTIbIIIICK I,I 3CKI{3bI AAHT]I IIO TOMY x(C NPI,IHUI]NY, qTO ],I AJIf BCIIbIIIEK
r<racca I.
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Bcnrrrrrxa 3l aBrycra 1957 r. npousorx/'ra B rpynne 12580. fpyn-
lla rroflBHJracb a3-3a Kpafl 25 aBrycra, cocrofl,ra oHa r.r3 6orbruux, cHJrLHo
pa3BI]rbtx rIfi'r'et{. flporouuan BCnbIrxKa Bo3rrI,rKrrra B ro,rroBI-toM, oqeHb 6oJIb-
trroM rrfrHe rpynflbl, coAepxaqeM B cBoeii noJryreHH MHoro flAep pa3,'rllq-
Hoii norspHocru. EJrr.r)KafiIr]r.rM Ko BpeMeHH BCrrbrrrrKH 6u,no onpeAeJIeHHe
MarHr.rrHbrx noJrefi MayHr-Bu.ncoHoBCKoiA o6cepnaropuu 30d69 aBrycra, r. e.
norrru 3a cyrKu (21h,30m) Ao Bcrrl,rrrrKt4, TaK xax 3l aBrycTa yrpeHHux Ha-
6,rroAesuii He 6buro (uu o4na o6cepnaropr.rr{, KpoMe Mayur-Bu,rcoHoecxofi,
He ua6.rrro4a,ra). Marsurulre [oJrfl rrocJle BClrbIrr]Kr-i 6amu oripeAeJreHbI
npuMepHo qepe3 1,5 uaca Maynr-Bn,rcoHoecroft o6cepnaropaeft sa 31d,71
aBrycra.

Iloc.re Bclrbnuxu 6orruroe roJroB]roe .Ilsrr{o p acn aJI ocb, orAeJIH-
dlracb ero BocroqHafl qa,crb (rau, r4e 6rtna scnsturxa). !,aa floJnoca l9 N r
19 S (no Ha6.nroAeHuiflM 30 aarycra) pacna.uucl xaxAufi Ha ABa, a Ha'
flpsx(eHH,ocrrl KaxAoro rroJrloca B rrape 6u,nu raxunaIz )Ke, Kar( y [epBoHa-
qaJlbHbrx troJllocoB (uonroc l9 S pacna,'rc, Ha ABa nor'rroca, xax,4rrfi c Ha-
npfl>NeHHocrrrc 19 S) li,'ru HeMHoro N{eHbirrHMH (ronroc 19 N pacnaJICr H3

ABa nor'rroca c Hanpflx(eHHo,crbro no 15 N). TaNuu o6paaon, o6u{I,Iir BI]A
MarHHTHbrx noreii n paiioue B,crrburrKlr He yrtpocrLrr'rcfl, a yc,'rox(-
HIlJtCtl,

Bcnurura 3 ceura6pr 1957 r. npoH3orxJra s rofi xe rpynne
12580 (cr'r. orrHcaHr.re rpynnbr, AaHHoe rrpH Bcnbruxe sa 31 asrycra).3a npe-
Mq c 3l aBrycra 4o 3 ceHra6pa rpynna 6nra e cra1ufi pacna.4a: cJroxHbre
rro crpyKType nflTHa sce 6,oree u 6o.nee Apo6u,rucr, Ha Me.rrKHe. flporoHHaa
BcrrbruKa 3 ceurn6pr Bo3HHKJra B xBocroBoM rrqrHe, HMeBlreNr r cnoefi no.tty-
reHH flApa pas,ruuuoft rroJrflpHocrr.r. Mecro BcnbrrrrKx yKa3aHo Ha Kapre
.&IayHr-B,a;n,coHoBCKoft o6oepearopuu (ua6,rrolaoueii 3ry Bcrrblrxxy) 3 ceu-
la6pa. floc,re BcnbrrrrKa xBocroBoe nqrHo pacnaJroco (N- u S-no,rnpuo-
crr.r p a3Ae.na,rucr). Bcntruxa Ha6JiroAaracb Ha saruefi o6cepnaropua
u no4po6Ho HC,cJIeroBaHa s [10].

Bcruruxa l0 ceHrn6pn 1957 r. npou3orxrra B rpynne 12596.
Korla rpylna rioflBHJra,cb u3-aa Kpafl 4 ,ceurr6,pn, oHa y>Ke HaxoAi.iJIacb B

crarrLl pacrraAa: MHoro ,[flreH HelpaBr.rJrbuoii Qopuu r.r He6orbruux pa3-
Me,poB. llporouuaa BCrrbrrrIKa Bo3rHHiKJra B ,caMoM 6onlruonr nrrHe xsocroeoii
qa'crr.I rpynflbi, HMeB[reM s cgoeit rroJryr,eHr.r sApa pa3Jn4unofi no,nnpHocru.
B pesy,usrare BcrrbrrrrKu no.nro,c 20 S (onpegeneHze MayHr-BllrcoHoscxott
o6cepraropu'u, 9d,67) 6nn e sr 6 u r fis o6qeii noJryreHr.r ll o6pasona,nocu
He6onruroe HoBoe rrqruo c MarHHTilbrM no,,r,eM lB S (onpeaeJreHLIe IIorcAalr-
cxoii o6cepBaropuu 10d,4 1 ceura6pa) r< 3anaAy or pasoMarpr{BaeMoro xBoc-
roBoro rrrrHa (cu. ecxraau).
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Ars BCnbIIreK x"racca II

Bcnuuxa s,a6ntoAar^acb eALIHCrBeHHoii craHut{efi (Cuguefi).
Bcruruxa 1l ceHra6pt 1957 r. Bo3HI,tKJIa B rofi )Ke lpynne

12596 (c ,r. onucal{He BCIIbIITIKLI 10 ceHra6pr). OHa Bo3HIIKJIa [oqrn Ha

roM )r(e Mecre (neuuoro eanaAuee), rAe 6u.na BCnbr[IKa 10 ceura6pt.B pe-
ByJrbrare BCTTbTIIII(H uarHursriii rioJlloc 24 S (onpeAeJIeHlze Mayur-Bunco-
Hoscxori o6cepraropur.r l0d,B0 cenra6oa) pacttailcfl Ha rpu rIoJIIoca;

A,,rfl AByx xpafiuux Mayur-Bu.rrcoHoBcKafl o6cepnaropufl orIpeAeJIH,'ta rIoJIr
KaK l9 S, a AJIfl cpeAHero olpeAeJIeHLIe MarHLITHoro rrod'ts [pol'{3BeAeHo
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Qnr. 2. Ilpo4onxeHne

Kpnrvrcxofi acrpo$usuuecroii o6cepnaropliefi 1ld,38 ceura'6pn rar< 20 S.
Taxuu o6paeou, KapTr4Ha MarHr.rrHbrx no,refi s o6racrll nporoHHoft BcnbIIuKI{
ycJIoxHHJracs. flo-sr.rAr.rMoMy, 3ro Bbr3BaJro 12 ceHrg6pa nola.reHrre AByx
4nyx6annrHbrx Bcnbr[rer< (n 7h r.r lShUT) Ha Mecre nporoHHbrx scrHuex l0
u l1 cenrs6pa. Iloc.re groro MarHHTHbre rtorq ynpocr.LIJracb.

Bcnuruxa 2l ceHrn6pa lg57 r. Bo3Hr.rKJ'ra B rpynre 12634.
fpynna o6pasona,racb Ha caM.oM At4cKe l9 ceHra6pq B ceBepo-BocroqHoM
I(BaApaHTe s6nueu rleHrparbHoro MepHAlraFra: 3To 6n.no oqeHs MaJroe rrflTHo.
20 cenra6pq B rpyfirte BHAHsT y>xe rrerbrpe MaJrbrx nrrr]ra, a t< 2l ceurn6pa
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Our. 2. OrouqaHue

fpyflIla CIIJIbHO pa3po,cJlacb: oHa 'I{Me,IIa CeMb IqTeH 3HaIII',IreJIbHblx pa3Me-

pi'r. npo"r*er,rocio rpynnbl rlo AoJlrore B 3ror Aeul 6u'la 6o'urrue 10o'

ilporouuar B,crbtIIIKa IIpoH3otuJla s ronoeuoii qacrlz rpy[nL,I Me)KAy AByMs
ue6o.rlnuuntr{ nflTrHaMH. O,reul 3aMerllblx I4slaeueHLilt BCIIbIITKa lle BHecJIa:

6Onee 3arIaAHOe IIflTHO HeCI(OJIbKO yBer'lHtlHr'IOCb 11O pa3MepaM (CnU.nOCS C

CO,CeAHI{M, eule 6,O.nee 3a11aAHbIM MaJIbIM nnrHou), a 6Oflee BOCTOqHoe nflT'}lo

HeM HO|O yMeHbIIII,IJIO',Cb,
Bcnti ruwa 20 aBrycra l95B r. npor.r3orrrd,ra B rpyrne 13464. Onw-

caHHe erori rpynnbl AaHo nplr paCCMorpeHLIl{ BCnblIxKI'I K,'IaCCa | 22 asrycra.
1IpOrOuHat S,Cnttx]Xa 20 aeryCra Bo3HI.IK,IIa B He6O,'IblUOM IOJIOBHOM IIflTHe,

CoAep>xaq,elut e CeOetl [O,'lyTeHU ]IeCKOJIbKO fAep paS,ra'rUOtt IIOJIApHOCTH.

B pe:y,nlraTe BCIIrIIUKI,I IOJIOBHOe rtITHO pa3Bail]lJlOCb I-la Tpl'l MaJIblX

,"irr. flonroca l4 S u 19 N (no orpeqeneuuto Mayur-BrIcoHoecKoii o6-
;;t;;r"pr; lgo,lzaBrycra, hot.ai*cr<oit o6cepsaropura 19d,26) 6sr'rl'I

s bI 6 Ii i tr r.re o6ufeil no.nyreua fisrua (cilt, :cxusll) n o6pasoBa,Ilrl rloBble

Ma,IIbre Ir.flrHa K 3alaAy h Ioty or ro,'IoBHor'o c noJltlMu 19 N ra 16 S (20 ae-

rycra MayHr-Blr,'icoHoscxan o6cepBaropxr AaJIa roJIbKo rIoJIox(eHI'Ie ntlreH
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6es onpe4e.fieHl.rfl florrrprrocreli, noarouy B3flrbr lo,rt Kpuucxofi acrpoQu-
sa.recxofi o6cepaaropuu20d,23). IIo,c,te Bcnr,ruKH flApa nporrzsonofloxuofi
no,,:rfpHocTH p a 3AeJr r.r,I r,cb.

Bcnuruxa 26 aBrycra 1958 r. Bo3HaKrra s rofi )Ke rpyrne 12464
(,cu.^onucaur4el rpynnbr B pa3Aerre Bcrrbruer( K,,r3oc2 I u rpe4rr4yuryro Bcrrbrrrr-
xy 20 anrycra). 3a BpeMq c 20 no 26 annycra r rpylne 6u.un rpn rporo,H-
Hbre B'crrbrrrrxtt: 20 aBrycra (x.nacca ll) , 22 aBrycra (xnaoca I) w 26 aBryc-
rA (X"IACCA II). 3TU MOU]HbIC BCIIb]iUKI,i lrPOH3BEJIA CI,UIbHOE I,I3MEHCHHE B
xoHQr.[ypaqHLI rpyltttbr: 6o,rrruae risrHa pas4po6il,racb Ha Me,rrKHe. I( 26 ae-
rycra B rpynne 6li,lo no oAHoMy nflrHy cpeAHHx pa3MepoB e ee lo.nonuorl,
CPC4HCft H XBOCTOBOi,i qA,CrqX, COCAI,I[ICHHbIX MHO}KCCTBOM MEJII{HX NSTCH.
Bcnrrruxa 26 aerycra lpou3oix,ra s ronoguori qacrr4 rpynnbr, B pe3yJrbrare
ee rlacrb MeJrr(HX nflTeH HCqe3ila u npor.r3otxJro pa3AeJreHHe nonapxocrefi
Ha ABe OTAe,'rbHbte rpyfiIlbl

Bcnuruxa lB aBtycra 1959 r. npoueotrr,,ia s c,,roxHori, pasnurofi
MyJrbrHrroJrfpuofi rpynne rrfreH, slrueAu]erl r43-3a Kpafl B anrycra. B npo-
qecce npoABrilKerrL.rs no Br.rAuMor,ry AHCKy Conuqa BlJrorb ao lB aBtycra
rpynria .gaMerH,o y,c Jr o )r( H r,'r a c b. Bcrtsrruxa 1B anrycra 6n.rla eIHH-
crseHuoil scnrrurNoii 6atta 3, aosu.uxruefi s AauHoft rpynne [qreH Ba BpeMfl
ee [poxoxAeHHfl IIo BHAHMOivTy AHCKy cO.nuua. Kponae uee, 6tr,rH eu{e ABe
B'cnblmKl,l 6an.ta 2 u sHa'tuteJlbltce rlu,c,,ro MeHee LI,HTeHct.lBHbIx BCIIbrIrIeK,
BrcrrbrrxK& l8 i-lerycra Bo3Hr.iKJra ilpxMepHo B r{eHrpe rpynnbr. floc,re Hee BCe
,Apa 3Haqr{Te/'rbHo p a3ABr.r HyJrr.rcb. oco6euuo 3aMerr{o H3MeHeFrHe IIo-
JrolKeHr.rf s(pa 25 N, xoropoe 19 arrycra (ero HarpaxeHHocrb,craJra 3l N)
pacrroJroxu,rrocb Ha oAnorl npamoli c flApaMH 25 N rz 26 S. B fioc,rreAyroq]ie
TI.OCJ'IC PACCMATPHBACN OI.T BCNbIUIKI] AI]I,I,CTPOCHHC AAUHOII IPYIITIbI IIflTCH
YIiPOCTI,IJIOCT. EONSUOE tlCHTPAJIbHOE I]flTHO, COCTOflBIICC I,I3 HECKOJIbKI,IX
flAep, craro MeHee cJrolr(HbrM - ABa KpylHbrx sApa ceBepHorl no,na,pHocru
cJrrzJrucb B oAHo qApo u s o6uefi nor'ryreHu ocraJir.icb ABa flApa pasuofi no-
.[flpHocTr.r.

Bcnsrrura 29 Mapra lg60 r. npoueoruJra s roii xe 6o.nuuoil
rpyilfle Kpy[Hbrx rrflTeH, rrro r.r BcrrbrrxKa nepBoro aIIpeJrs 1960 r. (,cu. onuca-
HIre rpynltbr nsrue) . Bo rpenaa erofi gcnsrxrKr.r tpyntta exre He AocrurJra ra-
KOIO PA3BHTI,IS, KAK I( IVIOMCHTY BCIIbIII]KH I ANPCNA 1960 r., H,COCTOflJIA I,I3
rpex firreH rz o6uleii noJryreHpr. [o,c,re BCnbiuKH BCe sApa 3aMerHo pa3lBrl-
HyJrHCb, r.i cQopnupoBaJrocb r{erBeproe rrApo rpynnr,r 30 N (cu. scxri).

III. BcnaLwrcu 6attna 3 u 2+ 6es er$Qercra KocJfluqecKux rl.Aqeti

3Aecr, co6paulr BcrrbrrrrKlr yKa3aHHbrx 6a,nloe, ,Koropbre He Aa,rrti fiporoH-
Horo H3ryrieHHfl'Ha 3eu.le. Btr6op STHX BCrrbIIlIex 6u.rr npousBeAeH corJracHo
AI4 arpaMMaru, ony6nuNoBaHHbrM B {B] 

*. B ra6,,r. 3 npuno4trcrr cBeAeHHr 06
3TAX BCtltlI]]IiaX H AJIfl rleKoTopbtx H3 1HHX AaHbI OIIECaHITfl Li 3CKI.i3bt.

Bcnuurxr.r KJracca III nponcxoflrr B ,cr'ro](Hbrx MyJrbrulo,rqpHbrx tpynnax
rrflTeH ,c cLr,rrbHbrMH flo.rrqMr.r. Ilocne BC[br[IeK 6alna 3 a rpynnax gaMerHbl
I.{3MeHeH],rfl a xoHSilryparrHLI ro,'rlocoB, ,Ho 3TH I.i3MeHet{tIfl He raK BeJIHKI,I,
Ka,K B ,c,ryqae [poroHHbrx BClbrrxer(. Paccnaorpuu ]recKo,rrbxo rpynn llsrer{,
rAe nporzsorxJrlr Bctlbnxxu 6alna 3.

Bcnurur<a I naas l95B r. npou3orxJra B oqeHb npornxeuHoil t4

c.rto>xsoli rpytitie ttflre,H 13197, nossr.rsuertcfl H3-3a xpax 27 altpeJrfl. Bcnr,rur-
Ka B03rrr.rK,ria B roJroBHofi qacru rpynnbr. B sroft >xe o6.racra npo'HBo[rJro eIIIe
He'cKo/rbKo Merree cr.rJrblrbrx BclbrlreK. Iloc.ne Bc[brrrrKr.r sl,pa 22 S, l6 S r.r

l5 N secxo.lr,xo c6.[rlsr.rJrac[,. fapo xe l7 S oxaea.nocr uellsoro oroABr.rHy-

IyM-! cropoHy. Eo,utruoe stpo 22 S pas4po6n,ro.cb r{a rpu orAeJrbHbrx sApa
20,22 u 20 S.

* A. C. fieoparuuny rlrr,r o6ngauu coBeraMrr npu err6ope grux BcfibrrrreK.
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I,IX MAIHHTHbIC NO,Tll A,IrI BCIIbIIIEI( XNACCA III

B,cnsrurxa 5 uas 1958 r. ,npolr3orxJra s roil >Ne rpynne, r{ro u
Bcnbrlrr{a 1 uag. K 5 Maq flflTHa B ro,rroBr]ofi qacrr.r flpyflflbr 3a,Meruo ,pa3Apo-

6wnucu. Bcnrrurxa Bo3HHKJra trprrMepHo n ueHrpanruofi qacri,r rpynnbt.
Iloc.ne BCIbIr]IKH npoH3oIIIJro c6.uuxeune rolrrtl BCex 6JlH3,'rexaulux noJIIo-
cos. Toflrxo nor'uoc 14 S sHaqnTedrrbHo oroABHHv,'rcfl or norlocos 12 S
u10N.
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3
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Bcnnruxa 3l AeKa6pq 1958 r. npor.r3orllJra B rpynne 13803, no-
flBHBIneficfl H3-3a Kpafl 2l aet<a6pt fpynna 6sr.ra 6o.ttuoii [o [J'toIIIaAli i{
COCTOqd'IA ],I3 3I{AqI4TCJIbHOIO TIHCJIA T'ITCH. BCNSIU:TA IIPOI'I3OIIITA B qC,HT.

paJrbHoii qa,crr,r rpyrlrrbr, B crpoeH,r.ir.r Koropoii nocre Bcrrbrrr.rKLr BHAr{br cyqe-
crBeHHbre r.r3MeHeHr.rfl. lnynna r4ep 16 N HecxoJrbKo oroABHHyJIacb
B cropoHy LI pa3Apo 6una,cb, fiApa xe B S H 16 N, Hao6opor, c6,ru-
3t4JII,ICb.

IV. BcnuLutKu 1anJNa 2 u 2 * 6es sapeeucrpupolaHHbtx efiQercroo
KOCI4UteCKO?O UsnA qeHUfl

B x"'lacc IV sxflro,{eHL,r BcrrbrlrKH 6atna 2 u 21, CoBCeM He AaBrrrue reo-

$rsuuecx,ax aS$exron (ra6n. 4). Bst6op tlx npo,I]3BoAurtcs raK >r<e, KaK Lr

r.Jrfl BcrrbnxeK K,'Iacca III. A.ns Il€Koropblx LI3 HLIx AaHbi oIIlICarux t4 ?c-
KH3bI. 

T a6ilul'a 4
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Kax u B,cnblllir(!r I(,ira,ccoB, paccMorpeHIlEIx BbILue, grLI BCnbllrlI(II Bo3HI'I-
,xalor B cJrox(Frbrx a 60,,rtuux lpylnax lrfreH. floc,le BClblIrIeK TaI{)I(e Ha-
6,rroAatorc.s HeKoropble I.I3l.lerleHIifl a rorrSuryp at\uw 6nusnex{au{Hx nrreH'
Ho 3TH I43MeHeHI,ifl |opa3Ao MeTIb[Ie, rIeM IIPIz BCIIbIIXKAX KJIA'CCOB I, II Z III.
Hax<e [pr,rBoAflTcr olHCaHI,Iq HecI(oJIbKHx rpyilfl, tAe npot'I3otx.]lH BCtlbllrIKII
6atta2u2*.

32

JtIe n/n



-- lgllt

iB/,/ -- x' ' - 
7lN

a

Z0S ZOS s n s!30

MB 7d,i8

D.= Z4 cu

ZJN

ilp s!2,/ Kp sltz
D"- 25 cu

lloctte 0cnuaku

7. E t9572.

--@!MB 
7!6s

.- ,r...^ .!'?s 
- 4l/o- zot't

MBB:uBQ/)/,t ...--+ 
@_t6523s -o \_ ;*

,0,0 1cnttwku.

/9s

fl slho
D"=24 cu

9.8 19572

@,v 
uo t! ul ,r,@X./ {-@wuosln

.' '.- -.;==f; s nB sl6r

\_ \,-

255 .tsq
T* /-=-J!!
\ ({ --- 

ts/'/

i'.. . -- ts N

/t\\ \
zls ,jr zos zJS zltt

MB s167 i
0.=25ca..,:

27. il /?fBz.

.<--^ -\- __ tJN_

x 
'0-ut ztlis@u / -i@"u ^:, #:'Y{;@)t uo zolts -

' ilp zz!2, il filzt Kp zs!36 t{ zslli
0o= Z5 cuDo= Zi cn

@lrr. 4. KoHQuryparlllu nflreH [r Hx MarHr.rrHbre noJrfl AJrfl BcnbrrrreK x;racca IV

Bcnu rlxa 7 ceHr n6pt lg57 r. npor{3otxJra B rpyrre 12596, no-
ssl-isueftcs I{3-3zI rKpzf 4 ,ce'ura6pa. fpynna 6u"na o,:eHr nporaxeuu,oft n,
corcrofJrs r.rs 60,nrmoro r{Ir,cJra Kpyn,Hbrx rrflTsH paeuofi lroJrflpHocTI.{. B,cuuur-
Ka Bo3Hi.I,KJIa s6nilsu qeHrpaJlbrloft qactu tpy[rrbr. Il,oc.ne BcflbrrrrKu flo.Jrroc
19 N sar,reruo npu6.xnsl,rJrcfl K [oJrrocaM lB N rz 19 S.

Bcnuurxa 9 cenra6px 1957 r. rpor.rsorrrJra s roft x<e rpy[ne,
1ra r{ BcnbrrrrKa 7 ceurn6pr. Oua BoBHr{Kira [pHMepHo B rleHrpe rpy[nbr.
flocne uee n xonSutypauur,r nsreH ue 6uno saMeireHo H:aKaKux rlsrvreHenllfi

$ Hsa. Kprrrucrofi o6cepoaropuu, r. XXIX 33



(cM. 3cKr{3). Bcnuuxa Ha6,rrcAa.nacr
orrrcaHa e [0].

Bcnuurxa 27 NIapra 1958 r. Bo3HHI{ra B

AOBO,'IbHO I(pyIIHblX IltlTeH, IlotIBHBlrIlIXCg ]43-3a

Bcrrbuuxrr ua6.rloAaercfl cr'IHrIIHe ,lAep 21 N rz

S

@nr. 5 IIprroeAeHr.re no,,ro)KeH14s rpynnbr K BrrrlrNIo[,ry
r{errrpy AllcKa

Bbrpa)KeHHbre I43MerreHErr B pacnoJIoiKeHI.Ill
Irocure,reit MatHHTI.Ibtx lo,tel'l *- coflHerlI-lbIx l

ira saurerl o6cepearopun u no4po6uo

He6o,rrruofi rpynne 13103
Kpafl 2l Mapra. [oc,re

25SsoAHoflApo.

$ 2. I,lanneHeHI,Iq MarHnrsnx nolefi npl{ Bc[bI[IKax

(d auuorc nodenupooauun)

flpuee4euuue e $ I Aausne o ,MarHHrHbIx noJlsx rpyrl[ IIsreH, B Koropblx
BogHI{Ka/t[ BcrrbIIi]KIa, 6btnlt IoAseptHyTbI TulaTeJIbHoMy paCcMoTpeH,I{Io . H,

B riepBylo oqepeAb, cpaBHeHHIo Ha, ltpgrl<eHrHocTeft Ia esafilYl'Hol'o pac-
[,oJro>KeHI,Ifi rrgreH r,o rr lrocJIe BCIIIITIKLI. Ilo'cxo.nrry B ocHoBe flB-

JICHI,Ifl BCIIbIIIIKI,], TO-BHAHMO-
MY, relKLIr npeBpaxIeHHe
SHepruH Mallil.ITHoro [oJlfi B

TeIIaoBylo 3HeprI4lo LI 3Hep-
lI'llO I'l3JIyqeHHrI ltJIa3MLT l[21],
CCTECTBCHHO }ICI(ATb CBf3b
MOIUHOCTI,I BCIIbIIUI(U C U3.
MeHeHHflMH B NOUCpU-
ryp a ulIH v. Harlp tllKelI-
HOCTI{ M AII.IITTHOIO TO.
Jt tr. Bnepnlte Ha I43MeHeHLIfl
(<<yHllurox<euue> ) [oJIr B

oKpecr[I0cTLI BCTIbIIXeK Ii, B qa-
c'r'HocrH, IIa I43MeHellI,lfl rpa-
ALIeHTOB IIOJIfl B HyfleBbIX TOLI-

Kax nplt BCTIbIITII(aX 6tt"no o6-
pau,(eHo BHLIMaH14e s 'tl22l, a

Ha H3MerleHun n rou$t4typa-
ur4f x nETeH [pH BCIIbIIUKaX -n 

'123 
u 24). C arofi rouxtt sPe-

Ht4f N{O}I(HO OXLIAaTb, qTo

HaH60,[ee cI{,'rb}IbIM nporoH-
HbrM Bcnbrtuxana 6yA1'r coiryr-
cTBoBarb Hau6o"ryee cu..rIbHo

'. H Hanpfl)I{eH}locTH ocHoBHblx
rrrreH n rort rpynne, e xoroPoit

BO3HHKJIA BCIbIII-IKA.
Orgre,Kagcr ,Ha BpeMfl or pa3Mepor (n.rroqa4efi) .nareu 'H pa'ccMarpl4Bafl

IIOJIO}KCIHI,IC ,I4X IEOMCTP14qECKi{X UCHTPOB H HANPg)KEHHOCT,I{, I{X IIOJICIl, Mb]

M,o)KeM cpaBrir4Tb xoirSHry p auII H, Koropble o6pa,eyrcr roqer{Hble lto-
flIO.CA .C SAAAHHOft HATIPg}KCHH,OCTbIO A q BO3H.I'IKHOBEHHS B,CflbIlIIKI.I i'I II O C JI C.

A.rlq nolo6H,oro .cpaBHeH[s, oqeBI,rAHo, Heo6xo,u,I4Mo Izcnpa'BI4Tb Nou$urypa-
IIHIO 3a eQ$eXr [ep,CleKTLIB,HOr,O COXpaqeHHq, roro'psIft Bo3pacraer K Kpalo
IivcKa. Ecnu r - cpeAHee pa,ccroflHI{e or IIeHrpa Connua Ao rpyilflbl IIrlreH
(l-3 na $ar. 5), a R-.paauyc uso6pax<eHna Consua, ro BeJII4quHa

!:si,n0. Ilir,crl a1, a2 t4r. ,4.-11poe6uu1r pa,ocrornzft drr, drr]I r. A. Me>KAy
R
IrtTHaMLr Ha HarrpaBJreHr.re r, T,or!.a [pI{BeAerHHbie K BI,IAI4MOMy [eHrpy (Ocno-
6oxAe,H,sue 3a rrepcneKTrr,rBHoe,coKpaxreHile) sr,u [poeKIlI{}I 6yayr

xL: dtsec 0, 12 : dz Sec 0 u t' A.

flpax:rnuecxu (noNa sec g €1,5) u,oxHo npeue6perarb vBMeHeHrleM paAl{yca-
BeKro,pa r B rrpeAeJrax rpyrrrbr u 6paru cpeAHee A.rq ecefi rpyrtrlbl (ecnn o'Ha
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He oqeHb pa36pocaH.Hafl). npr.i 6o,usuerti 6nHsocru rpyn[br K r(parc Hy)KHo
ucfipaBJIfrr, IIOflOXeHLie Xa)Kroto rrflTHzl B oTAeJIbHoCrZ. flOarOUy B

6o.rrruagcrB€ cnyq;1gg oAlro I.r3 rrflTeH rpynnbl npHHHMaercrt 3a FraqaJro xo-
opAHHar O, sa ocr x 6eperct HanpaB,rreuue paAuyca-Bexropa H3 ueHrpa
AHCKA CO.NHUA B 3TO IIflTHO I,i SATEN,I OT TOI]KI4 O OTX.NAAUBAIOTC'I NPOEKUI,III
xt, xz I.I T. A., a paCCTO,IHr]fl Irr{TeH 2, 3 vt T. A.-oT rranpaB,'IeHHfl r [epe-
ItocflTCq 6es usNteHeuufr.. 14x, orreBI4AI{o, He rHaAo v cnpaBJrflTr, 3a npoeKUI4ro.
rlo4 no,roxeHLieM ltf r]ra noApa3yMeBaerca Ilo,roxeHne ero reoMerpar{e-
cKoro qeHrpa. 3ro laer HaM 'roHQnrypautrrc rrflTeH, HCnpaB,'leHHyro 3a
coKpauIeHI4e,- IjpI'lBeAeH]ly]o ii IIHAI'IMoMY (eurp,y cor'IHeqHoro Attct<a. Bc,:
Nou$nrypaqur.i, o Koropux 6y4er HArH perrb n- 4a.urHer?rueM, ,r{cflpaB,,reHr,r
raKHM O6paso,u 3a nep,cleKrr.lBHoe coi(pailrelrr4e B cML,rCJre rro,'ro>11eHlrrr
rIgTeH; IIJIOUIaAIZ iI(e llaTeH LICnpaBr'1flJIH,Cb 3a COXpauIeH14e ,COTJIaCI-iO X6;pOrUO
H3BecrHoMy coo-THolrleHfiIo S: So ' sec 0, t,{e Se - HelICnpaBaeHHafl IIJro-
x{aAb. Ha Qr.i1 6 u 7 npreneAeHbr noAo6Hbre r<oHQurypauur.r rpynn rroJrrocoB-
rrsreH, 6.ruxaftruux ,r( rroJrc)KeHtrro BctiblrxeK, KJraccoB I u IIt coorsercreeH-
uo (ncnuurKrr orMeqeHbl Kpecr,oM ,corJracHo AaHHbrM, ltpHBeAer{Hbrnr n $ l)
A O nof BJreHr.rif Bc,rrbrurr<u (cnepxy) w n o c,rl e (curzey) ; AJrs KaxAoro loJrro-
ca orMeqeHa eto HanprxeHHo,crr, (o6 onpe4e,reHua ee cM. $ l). [uauerp
co.irsua Be_3Ae Ha Qur. 6 n T,paaeu 250 cn, xpoMe cryqar l5 uoa6pn 1960 r.,
rle D6 :140 cu.

Ilaa6o.uee rpy4nrrii Borrpoc- or6op rflleH, <(orBercrBeHlrrrrx>> Ba xousu-
ryp_arrHro r.rr-rr.r crpyKrypy MarHprrr-roro noJrrr u paiioue Bclb[r]Kr.r. !,na u.tu rpn
lre6onsurne IIo HaIipf x(eH,I-rocrI.I a I]JrouraAl,r, ]r,o 6ilusxue oAHo
K ApyroMy u x parioHy BcrrbutrKr.r rqrHa NroryT r.rrparb cyu1ecrBel{HO 66,rlruyro
poJrb B QopuraporaHriH MarHaruoii ,crpyrrypbr, He)KeJ[r AaJreKr.re, ,HO 60,rtr-
IU],IC TIflTHA, OCO6CU.UO ECTIV T'IT,HA PACCMATPHBATb, KAK 'I,ICTOIIHI,IKI,1 AIZTIOJIb-
ltoro rroJrfl, cr.rJrbHo N{errflrolqer-oc-fl ,c paccrorrHueu (cu. uuxe). B pqae c,,ry-
rraeB, rar{Hx r(aK ecnbltlrxu 3.Vil \g5T r., 20.X l9b7 r., 7.VII lgSB i.,l6.VIII l95B r., 1.IV 1960 r., 12.XI lg60 r. u lb.XI lg60 r.,'cnryat\Htr Aocra-
T9:Io npocra r{ orreBrlAHa, oAHaKo Ar'rfl BcrrbrrreK 22.y1fi l9bB r., 28.IX
1958 r. LI HeKoropblx Apyrux oHa oqeHb ocJrolKHeHa reM, r{ro BcnbruKH Bo3-
Hl'{Kailr.l B rpyn[ax, r4e 6u,ro oqeHb MHOTO Med'rKr.rx rrflTeH. B ueroroptrx
cJryrlsg* MarHr4TotpaMMbI u r<zuo$u,lllrrbr, Iro/,ryrreHHbre HaMrz paHee, o6.ner-
rraJrr.r oror ru6op nflreu (crr,t. $ 3).

Ocuoe,uoe, .lro 6pocaerca B tJra3a [p,u pa.ccMorpeH,].r Sar. 6,- ero
P A,CTfl }KCH 1]C XOUQIIIYPAiILI}I LIJTW OTTA,'I K'I4 B A H TI E TO/IIO,COB N O C,'I C

?.,T|tr, *;1 3ror ecpQerr xopotllo Bbrpalr{er{ Bo BCex c,ryqaflx, Kpor,reI'lv 19ti0 r., rAe Mbr BrzAxM, HaflporrlB, Aaxe HeKoropoe c6ruxeHue rroc,,re
BCrrbrrrrKtr. Heroropoe pacxox(AeHI,Ie B pe3yJrbrarax o a*au1",rrH nrrreH Bo
Bper,rf BCrbrlreK s .4aurror)r pa60re u l23l cBfl3aHO, BepOflrHo, co c,rre.{yrcullM
o6cToqrerlcrBoM. 3Aecr, c\,reuIeHr..ie rrrreH pa,ccMarpr.iBaercfl orIrocr.rreJIbHo
uy,reroll Toql(ll, T. e. orllocr.irea'Ibuo rorrKLI Haqaila roqBreHuq BcIIbITTIKLI, B To
Bpelv,rfl xax n [23] paccMarpnBar'rocb c],,relueHue rrrreH or]rocr{TeJrb}ro p a 3 B H_TOIO COCTOqHHfl BCI]bIIIIKA (XOTOPOC, BO3MO}I{HO,'IBIflCTCA' NU6PO-
COM BEUICCTBA ].I3 UY,rCNOii TOI]I(A U MOX{ET JICX(ATb AOBOJIbHO AAJICI(Oor nee)

Hro6lr JIVquIe yflct{\4Tb trro Irpor{cxoAuT, B ra6l. 5 trp14r]erxer.rbr orHocrz-
TE/'IbI]bIC I4SMCHEHI.Ig PACCTO'IHI.Ifl MCX(AY NO.IrcCAMi,I OR/R AJIfl BCEX PAC.cvtorpeHr,rbrx. clt/'rbHbr_x nporoHHL,rx BcrrrrtrrreK x.nacca I.B nepeoi;i xo;'ronxe_rrpuBereHbr OR/R a,rs rex pa3Hor.rMerrlrbrx ro-
rIocoB, Ar'Ir Koropbrx.( 11sy14s,Hbtx(le; no nropofijro >re, uo A;rr{ ( ltaa-
6o,rrruero, a r rpe'rrefi Aarrbr ri3Mer.reHr.rfl 0(/R lirq oanorr,rerrHbrx rro-
JIIOCOB' AJIN P A3HOI4 I,ICiIHbIX IIOJIiOCOBIIOTITIiBOBCEXC,/IVqA-Y (XPOUC

uaro,r.* uR (0. oR 
- ^ oR=-'"'v'^R*tr\', R*)0, a A,'rr oAHout\,reHrrbrx lo.nrccoef >0 (xpoue o4-
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@ur. 6. I(ouQurypauufl IIrreH AJIff BcnbIIxeK rnacca .I
(nnepxy-Ab sclrtull(u, BHII3y-n o c.ne ncnltutxu)

HOrO CJryqar) ; cpelUile SHaqeHHtt, npItBeAeHHbIe BHL{3y, flCHo IIOKa3bIBaloT,
qro AJrq rpexroJllocHoft xoncfurypaquli oAHH I.I3 4nyx (6o.1-ee Aarrexutt) us

O A H O I,t M e H H bI x IOJIIOCOB B bt T a JI K I,I B a e T,C f, & napa 6 JI I'I )l( a it ur U x
pa3HOIlMeHHbIx IoJIIoCOB CJIerKa C6rtLIx<aercf, eCJIH 'CpaBHI'IBarb KOHSl,tly-
paqflro Ao H lr o c Jr e BTcIIbIIIIKLI. cXeUarNqecKH 3TO rIOKa3aHO Ua CpUr. B:

ito.lttoc S1 noc.te BCIIbIuII(H BL,ITaJIKI.IBaeTCT B ttorox(€ttue S/1, a rIoJIloc 52
C6flr.rx(aeTcfl C N1 LI [epexoAyT B TotIKV S2'. BuurnlaTeJlbHoe CpaBHeHlle Ha-

rrpsxeHHOCTeIl noJIIoCoB AO Li nocJIe BCIbIIIIKI4 (SIar.6) floKasblBaer, qro

3TOT trpoqecc cBfl3aH I,IJIH C TeM, qTO BbITaJ'IKI'lBaeTCfl TOT IIOJIIOC H3 AByX
oAHOHMeHHbIx, y I(oTOpOrO Hanpfx(eHIIOCTb IaAaeT (ncnlturxu 2,3,4, B,

l3 s ra6n. 5),uttu c reM, qro cttJltHo pacreT Hanpsx(eggocrb y ero KoHKy--

Il e H T a. 3ro CBf 3aHo Tat{xe C poCToM llo.[fl y IIo,IIrcCa [porlzBotroJl0}KHol{

7.W t9[82.
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@ur, 6. flpo4olxeuue

IroJrspHocrr.r y'y'1, 6nuxuero K KoHKypeHry (ecnururu 6 ra 9). C6.rruxesue xe
IroJIIocoB pasnorl floJrflpHocrtr B cpeAHeM He6orbuoe, xors Ha6nroAarcrcR
cJryqau, KorAa [oJrflpHocTl{ c6ILIxaIoTcfl AO KoHTaKTa I{ <<nOrJrOilIeHUfl>>
oAHoro noJrroca {pV1g.rtr, Harpr.rMep, Bcnbrrrr(a 27.IlI l95B r. B rpex cJryqaflx
(ncnururn Ne 1,7, l3) ua6;lrcaaercs oAHoBpeMeHHoe pacxoxAeHue B.cex no-
JrlocoB, KoropoMy corryrcrByer y6uraHue r.rx HanprxeHHocrlr. Taxau o6pa-
goM, ecJru 6u ruu paccMarpuBaJrl,r roJrbKo HanprrxeHHocru noJrlocoB, To
KaprI,IHa oKagaJracb 6rt r<paftHe uecrpor? u Hexcuoft, Ho B coqeraHr.rr{ c r{3Me-
HeHr{eM r{x noJro>KeHr.ra nepecrpofixa xoHQHryp a\aLr rroJrfl
craHoBr4Tcfl BI'oJIrre orr{er,ilr4Bofi.3to nepecTpofixa co,cr,or4r B BbrraJrKHBa-
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Ta6,rrrIa 5

,II,a la (A/,V),vsl,,lr,vsl^,1

()R/R ll*
ll" (NS)," (1ishr (NN)

1.

)
3

4
Ir

6

7

B

I

3.VII 1957 r.
7.VII

28.VIII
20.x
16.VIiI 195B

22.VIII
lzr.VII 1959

T6.VII
TS.VIII
TB.VIII

IZ

13

+0,
+0,
+0,
+0,
+0,
+0,
+0,
+0,
-f0,
+0,

031

n,
ill
88l

4l
441

oul

3:l
57

-l-0,
-l-0,
+-0,
-F0,
-1- 0,

+1,
+0,
+-0,
,1- 0,
+0,

+0,2e1

-0,301
-0,121
-0,031
-0,061
-0,421
+0, r3l
0l

-0 ,371

l-o, 
05l

1.tv 1960
T.IV

t2.xl
12.Xr
15.XI
15.XI
28.rX 1961

-0,06
+0,04
-0,31
-0 ,26

-0,11
0

+0,30

l-0 ,025

+0,012
l-0,02
+0,32
-0,15
+0,16
4-0,77

-f 0,09
0

-0 ,23

+0,05
+0,44
+0,43
+0,20

CpegHee .l -0,078 I 1 0,38 l+0,27

H H a oAHoro (lnr rpexIIoJr]ocHoia) unu pacraJ'rKHBar{prr.r AByx (4.ra uerslpex-
rroJllocHoft) ,I3 oAHor.rMer{Hbrx noJ'rro.coB. Bbr3BaHa JIli 3Ta [epecrpofiKa BrcIlbIlI]-
.Kori rira, Hao6opor, nepecrpofixa Bbr3brBaer BcrrbuxKy, cKa3arrr TpyAHo, t4 LJrtl
Ha[ILix Ue,neit ce]iqa,c 3To He,cyu{ecrBeHHo. Ho ro, qro BbITa,rIKHBaercf I.IJIL{

oTxoAr.lT B CTOpOHy HaU6Or'ree
<<c,,ra6btI?>> (.ro Hanprlr{eHHoc't'H
H yAaJreHHocru) us AByx I(oHKy-
p[pyrox_lux oAHot4MeHHbrx rroJr]o-
coB,- qBIeHHe BIIOJIHe O6tqCHU-
MOe C TOqKIZ 3peHl4fl 3JIeMeHTap-
Horo npeACTaBJIeHHg o 83aHMO- y,

AEIiCTBHI,I MATHATHbIX MACC -AHnOJrefi, T. e. rroJrroca BeAyT
ce6fl KaqecTBeHIlo rar( x(e, KaK
Be,'rH 6br ce6fl noflroca rBepAbrx
MarHr.rroB. 3ro saxrroqeHLle He
nporLIBopeqLIT o6brqHoMy npeACTaBJIeHi.Iio o noJIe oAr.rHorrHbtx IIflTeH, I(aK
o IroJre AHnoJrfl r.urr{ BepxyuKH coJreHoHAa. HanpIIMep, uccJreAoBaHHfl, BbI-
rIoJIHeuHbte n [25], IIoKa3aJIV, qro AJIfl 6o,rHu]rHcrea OALIHotrHblx IIflTeH
xopouro BbrnoJrHflercs 3aKoH LJtg rroJlrr AHtroJrrr Mp3:const, rAe M -N/rarHHTHbrii MoMeHT rrrrrHa (M:HS, H - uarpxxeHHocrb, S - <<o6reu>>

narua). Buepalre flpeAcraBJrerrue o Beepe cHJroBbIx ilvuufI, cxoAHoM c noileM
BepxylxKr.r co,'reHouAa, BBeAeHo a [26] n 3areM pa3Brzro H o6ocHoBauo n [27).
I(oHevuo, TaKoe npeACTaBJreHI,te o rroJle flflTHa B ueJIoM nplt6,ru>xeHHoe H

He yqlrrbrBaer Bo3Mox{sofi Tosxofi crpyKTypbr rroJrfl, IroflBJIeHLIfl HHorAa
BHyrpH oAHoii noayreHr.r r.r Aaxe flApa AByx pa3Jrr4qHbrx IIoJrflpHocrefi nntr
nonepeqHblx no.nefi, o qeM, Hanpr{Mep, cBl.{Aere,'rbcrByror HCC.rreAoBaHlrq [28]
ul29l. Ho xaxosa 6u ul.r 6sna era crpyKrypa, Ha AocraroqHo 6orbxroM pac-
cTo.flHLIE or flApa rrflTHa eto rroJle, ro-BHAHMoMy, B rlepBonr npu6luxeHuu
l\{OX{HO paccMarpr,rBaTb KaK noJre BepXyrXKpI COJTeHOHEa VfiW AHnOJIfl. Becb
Aanruefiurxfi. au,anue xouQurypaqufr, nonn Mbr [poBoAr.rM Ha ocHoBe raKoro
npeAcraBJIesus. E,c;iH Hac r.rHrepecyer noApo6uan cr,pyr<rypa noJrs, Hanple-
Mep, IiMeIoTCg [1t4 14 tAe paClo,'rO]KeHbI Hyr'IeBble TOTIKH LI JITIHLTH IroJIg, KaKoB
rpaAr.ieHT rorrr Bosre Hy.tenofi ToqKlr, tAe pacnoJrararorcf o6lacrlr uau-
6o.nrmefi H lrar4MeHblreii nonepeusofi, unu npo4o.nrHofi cocraBJrrlorl,eft norfl
r{ T. A.r TO CTpOTO Ha 3TI{ BOnpOCbI MO}KHO OTBerH',r'b, TOJIbI(O perXHB 3aAaqy
o B3aHMoleiicrnrir n nwnoneit c 3aAaHHbrMH MoMeHraMH H pa,cnoJrox{e,HHbl-
Mu Ha 3aAaHHbrx paccroflHuflx. !,a>xe e npocrerhueM Curytl2g rpex noJlrocoB

]----:==-o,
<U'

&ur. 8. Xaparirepuoe I{3MeIIeHrre xonrpnrypallrari
ilpl{ BcnbI[IKax
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<Dr.r. 9. VcrauosxA A!'Iq NIoAe!'Ii{poBaHI'Ifl Marll}IrHblx no,leri rpynn

c oAHHaKOBbTMH ,MOMeHTaMH H paC[OJION(ellrlbIX IIo yrJIaM paBHo6eApeH-
FIOIO TpeyrOJIbHI,lKa 3aAarla np€ACTaBJIfeT 3HaqHTe,'IbrIbIe BbItI14Cr'IliTeJIbHble

TpyAHocra. floarouy ecrecTBeHHo Bo3l'I].IKaeT Bonpoc o BO3MOXHOCTI'I ivIOAe-

d'IHpOB aHl,lf COIHeT{HbIX M arHllTHbIX noJIeIt.
PaccuarprBarb Jla6oiparopnoe MoAe,ri{poBaHue, KaI( cBoero poAa [pue\'l,

CI]JIbHO O6IeI.IATUH]i BbILIUCTCHI,IC, ,OLIEBI,IAHO, BO3MOXHO, ECJII,I MbI Y6CAI4I,I-
,cg B ToM, qro A,rlfl I,IHTepecyrcx],1{x Hac xapaKTepLicTLiK rIoJItl I{MeloTCfl c O-

oTH o IrI eH I4 fl n oA o6rtt\, IIo3BodIIflIoxlHe flepexoAHrb orra6oparopHoii IMo-

AeJrr.r,K coJiHerIHoI?, KorAa NI3,clUTa6 Ii3Mel-lflercfl B 107-108 pa3. B I(atIecrBe
ocHoBHofi raKoll xapaKrepllcrtil(u Mbt BbI6l4paeM u eiirp a JI bHylo
TOqK] IIO,,19 (U.r.) 

-ee HaJ[.iq]ie, pa'.crIoJIo]KeHI.Ie i.I lpaIlieHT IIo,'1 fl
B ee oKpecTHOCTLi. 3ro o6ycnoBJreHo He ToJIr,t(o reM, rITo B,crrblIUKI,I, IIO-BI4AII-
MoMy, Bo3HrzKalor B 'HetiTparbHbtx roqKax np'Il 6oilbluux lpa;.tae]ITax lto,'lfl
BO3JIC 3TI,IX TOI{EK I21,22], HO 'I'AK}I(C TCN,I O6CTOflTCJ'IbCTBOM, TITO A"If H. T.

MoxHo ,rlerKo gaiira coorHorueHL{e IIoIo6Hff.
[,lx na6oparoprro]'o MoAer'IHpoBaHI.lr rroJleii coJIHeqHbIx rpyrt[ 6rrna no-

crpoelra He6orbmafl ycra,HoBKa ($ur.9), rro3Bo,IlflIoulafl flepeMelrlarb LI ycra'
HaBJIl.IBarb [pOI.{3BOJIbHO 'rpu CO,',leHOHAa I]O AByM KOOpAH,I'Iarar,t. coneuol'r.qu
rrosB,oJlslor noJryqu'rL, rro,'Ie or 0 lo 103 c.c tpv 'cHJIe roKa Ao 2,5 a rlpLt220 e

ItocTofHHoro roKa. B uux BCTaBJITIJI'zcb cr{eHHbre crepx(Hu pa3ruqHoro certe-
Hrrg, r{T,o tro3Bo,'iflJro MoAeJrrlpoBarb pa3"rrurrHble rrJrou{aAl{ rrgreH (n.loulalll
4uno.neit; fl,,roxlaAr.r cqI,rraJIHCb no nJIouIaAH TeHI4) . CoorHorueH[e AHaMerpa
rroJrrocoB (cpe.rHero) K AJrIr'He Allno,'rfl (N{arHHra H cofle}ioIIAa) B cper,Heri
cocTaB,rrflJlo-rf rc, cHLITafl r.i roJllllHily 3Kpalla. 3ro coorHolxeHHe 6r,tIo etl-
6paHo H3 coo6pa)Kesur:i noAo6ua (cu. uuxre), crir.ITar, qro rJIy6I4Ha clurtoBoi.l
rpy6xra-rrflrHa B cpe,f,,r-Iel1, Beposrtro, n.-10 pas 6o,lrure (-tOn rrll) cpe4-
Hero pasrvrepa nflrHa (103 rc,u) [30].' C ue,nslo BL,rrrcueHuq coorHouesaii noAo6lrr, paccMorpr.{M TpexfioJlloc-
HyIo t<oH$ltrypaunro //SlS2 r 6y4eu cnepBa MeHrrb rod'tbKo Hanps)KeHHo-
crH [oJrrocoB, coxpaHflfl HeHSlvleHHbIM i{ orHoIIIeHLIf HanpflxeHHo-
creft nonrccoB I,t paccroal]r.rfl MexAy noJIIocaMr.I (ucxo4uaa xouSnrypailun
noKasaHa ua Qur, 10) . Toraa HerpyAHo y6e4uruca (uro c4e,rauo 6uno satvlu
3Kcflepr.rMeHra,rruo),'r{To rr od'Iox(eHI]e H.T. ffi.\ [pI.I SToM He MeHflercrI,
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A HATIP'I}KCHHOCTb [O,Ig IIA 3AAAHHO[,I PACCTOEHHI,I OT H. T, I,I3MEI{'ICTCfl II P O.
II op qvoH aJr b ri o Har]pfl)Ke]rHocrH floflq rroJrrocoB. I4utruu cJroBaMH,
orH_o[IeHl]e lpaAHeHToB Ilod'tfl Bo3JIe ]t. T. K AlilorrrbHol{y [,roN{eI]Ty Kal{oro-
il146o U3 IIOJIIOCOB TiC MEI-IflCTC.fl C ],iSMEHCI.IHeI\{ BeJIHII}IHbI N,Io\,Ie}IToB IIoJIIo-
CoB, eCr'IH To,rlbl(o oTHoIrIeIIafl Mell(Ay trtoMeHTaMI,I coxp aHrIIoTCff Ilel.I3I{et{-
HbrMrz. 3ro oaHaqaer, qro IIprr Mole,'rI,IpoBa,H].r14 ueo6xo4zno co6flroAarb ro
}I(E OTHOIIIE}II4E MOMCH.
TOB, qro r.i Ha corHue. EyAeM
Telepb'MeHflTb p a CrCTO s-
I{ H E MC)I(AY IIOJ]IOCAtr,II,I, CO-

xpa,Hrrfl noAo6r4e li r.re MeHrrr
[ix MoMeHroB. Toua ]rerpyAr.ro
TaKr.iM )Ke o6pa3ol\{ y6e4rartca
B TOI\{, qTO [Or'tO]KeHI{e H. T;
coxpaHrrercq rI oAo 6 H s, lr
Tot\,ry, rrTo H B IZCXOAlrori KoH-
drurypauuu,- ee paccroqHr.ie
()T Iror'ilocoB H COeAHHflIOII]HX
HX trpflML,IX I43t\IeHfleTcf I O-

Ao6HbrM o6pasou. BosHu-
naeT BOlpOC, Kar( npH 3roM
x{eHfl eTCfl I-taIIp gxeHHocTb rlo-
,IIrI i:ta 3aAaHHONI (e e4UUU-
uax paccToflHHff Me)r(-
Ay rroJrrocaMr.i) paccrorr-

fr
7
3

/,0
L
Lo

@nr. 10. I(or.r$urypauus, npHHs-
Ta,I IIpH H3yrteHhu coorttomelluii

nono6r.in H(S,) :1,2 H (N);
fl(Sr):1,5 H(N)

@ur. 11. tr4gnaeueuue Haflpfl)r(euHocru n6,ruen
uy.nenoii ToqKr.I npfi r.rs14eHeHur.l lracurra6a xou-

rlr.ryp aquu LI He r.r3MeHerrrrbtx Ar.Iro,rrbnbtx
MOMEHTAX

CnrouHar iltsHifr - Ha6rnAeHHr, txrpnxoBa, - (LlLo1-z

II?Irr or H. T.? OII|. 11 nolraeotsaeT, qro sTa i{anpfl}r(eHHocTb A,,rrr Hs6paHHon
HaMli- KoHor4rypar(ulz [aAaer Hecr{oJrbr(o N,reAJreHHee, r{eM fro 3aKoHy (tol t)r,
\Ie LILo-,'rauefirrblfi uacurra6 KoHQr.{rypaqrlu (BeAr.rH}r[ax r.rcxoA;oio fi;.
f,anee, JIetKo y6e4urlca B ToM, rlro, B coorBercrBuu c xopouo l{3BecrHbrMlr
TeOpeT14qeCKI'iN'lZ 3aI(/'llOqeH14qN,lH, HalpElI{eI{HOCTb B OKpeCTI-IOCTH }Iyr'IeBOfI
TOqKr.i paccMarprjBaervroro rrrna (ceAaoBr.lHbr) BCerAa (npu ,nro6om Macrrrra-
6e) llsueHaerca npolropuuoHad'rbHo paccroflHuto x or H.r.: qeM
6o.rrure Macura6 KoHiburypaurlI4, rel,r 6o;rurue 06racrb Jrr.ilieiiuocrlr . [Ia6o-
paTopHoe MOAer'r14poBaHI]e, KoTOpOe BbtnoJIHeHo HaMli tlpE I\,racrxTa6ax
L
r_- : 1,0; 1,25; 1,50; 1,75; 2,0, [or(a3brBaer, qro cyuecrByer 06-Lo

,rlacrb rapaHTupoBaHHofi,'rirIeliHocrH H sosre HyJIeBori ToqKIl, ,CKalKeMt Af Ao;

oHa npriMepno onpeAer,rsercs.ycJroBHeM *=h HarraHas c Lo)r-b cflt, ecnu

41

.>2



ItailprrlKer{Hocrb rrod'rfl Ha rro,lrocax He rrpeBocxoAHT 103 2c *'. TaKHl,l o6pasolt,
Arrr sroi.i o6lacru Bo3re H. T. tpaAI{eIIT Ilo,'Itt Li3MeHqerctl xax Hla.
noxaearers B 3ar(oHe HBI'reHeHIzfl (Lol L) n s4ecr 3aBlrcrr HecKo,'IbKo or rulla
xoucpurypauuT, H AJttr paccMoTpeHHblx cJlyqaeB I\,lbI noJlyqLrilH n B [peAeJlax
ot 2',4 Ao 3, qro 3aBIICI4T TaKx(e orl'ofo, B KaK,ot\,I HanpaB,'IeHHw o'r m (a, b,

c, d) npotsBoAflrcs 3aMepbl no,'tff.
Anfl y npoureHI.Is MbI npLIMeM n:3, T. e. qro HanpslKeHHocrb no,'Irl

sosre H. i. (n o6"nacrlr ,ruuefisocrlr no,rn) H3MeHrercq KarK (Lol L)' npu
H3MeHeHHr.i macurra6a t<ou$urypaqiill H HeLI3Meulroii Be,rluql'ille Al'lro,'IbHolo
MoMeHTa. OAHaxo, ecJli4 MbI flepexoAI.rM or Co,ruua x na6oparopnori l'ro.{e-
ln u gao6opor, MbI He BrIpaBe ocraBJlflTb Aunorluuii Mol\'leHT lIeH3MeHHblM,
Tar{ KaK oH MeHrrercr, KaK o6tenr IloJIIoca, r. e. KaI{ (t)3. Tax Kar{ llanpr-
ir(eHHocrb IrcJrfl Bo3JIe ueiirpantHoit roqxu fl3MeHflercn nponopuHoHa,'lbHo

Ar.r[or'tbuoMy MoMeHTy, To rpaAHel]T no.rfl Bo3JIe IJ. T. AOA>KeH MeHtlTbCfl KaK

fr,\'ftyro--t\ r / \ r I r r-r €CJIH OTHOIU€HI'Ie pa3lMepoB AHnO,'Ifl K XapaKTepHOMy
\ L / \ !0 ./

uacurra6y coxpaHsercs oAuHar<oBbIM AJIfl ,ra6oparopuoli uoAe,ru u Co.nsua.
B cnpane4.rll]Bocrti 3Toro r'telKo y6elurlcl raKx(e ua npocrefimeM [pHMepe
sgaunoAeficrBr.if AByx Ilod,tIoCoB 1y'1 u /V2 4uno.leit, paCIIoJIox1eHHbIx BAod'lL

npanrofr N1N2 u yAaJreHHbIx Ha paccrotlHue R. Ilycrl x6 ecrL' paccrosHHe H. T.

or noJrroca N1. HanpnxeHHocrb norq Ha paccrorHHu x or 1y'1 6yaer

u l7l1 l7l2tt - rz - (R_rp '

fAe ff\, fl?2 
- 

MOMCHTbI IIO,'IIOCOS Nt I,I Nz. B U. r.
(R - xo)' mr: tnzxl, orKYAa

R-xo- 1/*, .. R

x6 7 *, *v xo: ,*-' 
(2)

Bre4elt AaJree KoopAHHaTy v' : 1'- r0 - paccToflHl.{e oTr H. T., TOrAa (1)

61,aer

(1)

Mbt, 
-oqeBLIAHO, 

I,IMeeM

H
tfll (xo+.('), ("._+),\r,

oTKyAa, pacKJIaAbIBafl B pflA IIo crefleHflM x'f xo yr orpaHl,It{HBarlcb JII.IHefiHbIMII
qJreHaMr.r, rloayqHM

,? !,I rJ 1 c)^ I

-tt_L-.--r 
-(l+2-l--ff|1 xo \ Fro

\- n x' l*tt... t:
)xoP

u 2m1 1J-pt..,
-3 u,
^o

Taxur,t o6pasou, rore B ua,roii o6racru y H. r. (L- a 1) nponopulloHaJll-' \xo )
HO paccroflHr.rro or H. r. !,a,ree, TaK KaK ftl1xLz, a xo-L, rne l-.xapal('

'i' HaraepeHuR Ira Qar. ll orHocrlrcs x rouxe a/46.
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Our, 12. [prrrrrepn Marnl.irHblx criloBbrx ,ruHl4fi noflq npH Moner'IllpoBaHHIl
xoHQurypaqut.t IItreH Ao !I llocJIe Bcnblull(tl

(cu. raxxre crp.44 u 45)

repHbrr? Maclxra6 KoHQl4rypaqrt?, ro VH - + , ecJIrI orHoIrIeHLIe HanprxeH-
L

HOCTI'I NOTrcCOB PI, HC MCHSCTCR. AHA.IOTIIqHOC PACCY)KACHHE JICIKO NPOBECTI,I

Arfl crryqaq B3ar.{MoAeficrBr.rf AByx Ar.{roJleft; B 3roM CJIyqae 6yner H- * 
x', -xi

LTh , X'

--- x'-.-, ecJ[4 h AJt:.1^Ha Ar.rnoJlfl [ponopu]IoHailb[a L. B clyuae rpexno-
L4L
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1;

@ur. 12. flpo4oaxeuue

,:
JIIocHHKa c H. r., rex{aqefi Ha npsMoft /y'11V2, paccyx{AeHr,rs 6yayr BnoJrHe aHa-':JIOTU!IHbI npr.r Bbrrrr{cJreHHH HanpflxeHHocrr,r BAO.Jrb ,OCU NtNz, SrO SaX(HOe CSOfi-

crBo rpaAr.reHra rroJrs Bo3Jre H. r. vH-{ no.uonaer ycneruuo MoAeJrr{po-L'
Barb cr4Tyaur4ro y H. T., 3Has a6co.nrcrutre Harrpfl)KeHHocrH rrgreH, ee coS-
ABIoIqux, He npu6erafl K AJrI{H:HblM r.r rpoMo3AKtrM Bbrqr{cJreHl,rflM, Ouo cauo
uo ce6e sBJrflercs cyu{ecrBeHHbrM AoBoAoM B noJrb3y nu6opa n. r. xak ue-
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@ur. 12. Oxosqasue

KOTOpOTO XapaKTepHOfO MeeTa noJrfl, noBeAeHr.re KoToporo co BpeMeHeM
AOJTXHO OTpaXaTb TaKAe OCO6eHHOCTT.T paSBHTlrf rpy[[br, KaK MarHr.IT-
Hbre MoMeHTbI IIflTerr, Llx B3ar.iMHOe pacnoJro>KeHI{e It
B3 a HMHbIe p a CCrosHr,rfl BHyrpr{ rpynnbr.

Bce srlz coo6pa)KeHl{r nosBoJrr{Jrr] rraM Ha oflrrcaHHofi Bbru]e ra6oparop-
Hofi ycTaHoBKe noflyt{[Tb MoAeJrr{ cr{JroBblx JtuHvtr4 B rrJIocKocTr.I, [ep[eHALI-
KyJrgpHoll flyrly SpeHng, T. e. MoAeJrb IoIIeper{Hoto MaTHLITHOTo rofirr.
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flpuueprt ux AaHbl ua cpur' 12 l,nn llecl(oJlll(l{x c,'IyqaeB. 3ro oco6es}io cyue-
CTBeHHO, TaK I{aK eC,'IH BCIIbtulKt,I BO3UUI(a}OT B FIy,'IeBot)l toqXe, TO OCHOBHO€

gHaqeHLIe AJIf CX(aTttfl n,'Ia3lUIrt 65r7f.er UI\,leTb NIarHI4THafl CHJIa, HanpaButell-

Haf B[,O,'Ib noBepxHocrt.i ypOBHtl i< uy,reeoi.i roqKe. Leficreure.nblio, eC,'II'l Ha

I.IeKOTOpOe BpeMa ycTaHoBu,'IOCb IleKOrOpOe CTatu'ioHaplloe cocToflHIie-
IIO,'Ifl IrflTeH He I\{eHtIIoTCtt u ntITHa HenoABl,l)l(HbI - To BAO,'Ib I{a)I(AOi'i no-

BepxHocrr.I ypoBr{fl 6yaer BbItIod'IHrITbcfl ycJIoBI'ie Pn+'P *:coflSt, tLe Pm-
nlarullruoe, a Ps- la3oBoe AaBJIeHI{e. Tax iiar B HyreBOI:l TOqI(e, qepe3

KOTOpyru npoxoAlir noBepxHocTb ypoBtltl, P ,r:0, TO, CtII4Tafl P: const
IIAOJIb IOBepXIIOCTLI ypOBHf, Mbl AO,I)KI-lbl AonycTl'irb HaJIIlt{I4e IioHAeH-
C a qLI u IIJIOTHOCTg n ny,leeOtl roqxe B yCJIOBLIflx paBHoBeCI'if . E,C,rtt TeIIepb

13x ZJ N

--- 27 N

- /9i /'/

nc.0tl
il8n

@ur. i 3. 46co,rr-.rrssle HanpflxteHHocru no,lefi rpynnlr 29

(6.Ix 1961 r., 7&30'-8h15')

trO,,Ie BO3,'Ie ny,'IeBOIl TOqKIi HarlI4HaeT paCTI4, IIe rrpOHIil(a'I CyUeC'tBeHHo

E rJry6b KOHAg1{CaUHI{ H3-3a 6OllUrOrO CI(HHOBOIO BpeMeHI'1, TO BO3HI{KaeT

CI,IJIa, CIKLIMaIotr1,af KOHAeHCaI{HIO BO3JIe Hy,renOfi TOr{KH, rITO lvlO>xeT np14-

BOAI4Ts K BC1bIIIIKe. HO era CH;1a CBfl3aHa C LI3MelleHHeM HMeHHO nOrteperl-
H o fi cocraBJlflIoUeii nolfl. Apyroii cyu{ecrBeHHoii oco6eHHocrblo MoAeJII{po-

BaHLiq flBJIgeTCfl To, qTo nor'tyqeHLie HeIIoCpeAcTBeHHblx Ha6,rIIoAaTe,lbHblx

!.at.tHblx o IIOIIepeqI.lblx IIoJIax B lpynnax ngTel] noKa eule I4,'lli HeBO3-

Molr{Ho (ua AocraroqHo 6o,'tbtxoM paCCToflHI'{l'i oT IIfTeH, rAe nolepeqHoe
rror're nopfl.(Ka IxyMa MarHurorpacba u -100 ec, cM [?J])' I4,'IH cBflsaHo c

oqeHb 6o.nlutlir,lu'3arpara\,1u BpeMellu Ha o6pa6orxy. A{o4e,rr'ipoBaHI4e xie,

[o3Bor,rf to[tee no Be,'Il,ittuHa\4 a6CoJIIoTHI]lx Harlpflx(ellHoCTeli nolefi B IlfTHax
COCTaRt4rb rtptr6luxeutrOe 11perXCTaB,1ellLIe O 11O11epeLIHON{ u tlpO-I1OJI-bHo]\'1

rroJrrrx Me)KAy ttl.tMt4, oTXpblBaeT HaM Bo3MoxHocrb aHar'lu3a LI o6pa6OTKll

OtpON,tHCto MaTeptlaJla no IIa6r'lIoAeHHfl\'I MalHHrHblx |IOJIefi IIflTeII, IIaKO[-

JteHHoro 3a BpeNIl Mff sa pa3JILiqHblx o6cepBaropllflx. B KaqecrBe KoH-

KpeTHOTO npuMepa N{oAeJIupoBatlHJI---pacc\'lorllHI\'I rpyIlny 29' Ha6nloAae-
[ryrocfl r]a I.Iaueu o6cepnaropHll 6.IX 1961 r.,- eAI'IHcrBeHHblfi 1-IoKa tll'o

c,rry.12;, AJrrr Koroporo B [29] nocrpoeHbr IIoJtHbIe KaprbI nonepeqlloro norr.
grb Ae.naer conociaBrenr.re c .na6oparopHor? N,IoAeJIblo oco6ellHo BalliHbIM H

r{HrepecLrblM B oro\,1 clyqae. !,ne no.truoro MoAeIHpoBaHHf nolf 3roii rpyn-
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rIbI norpe6oBaJracb 6H AoeonrHo cJiolKuafl ycraHoBKa vz 7-B MatHHTots,
Noropoit Mbr He pacnoJratarr.t, rrosroMy paccN{orpeHHe npr{itrJrocb otpaHH-
qlrrb 3anaAnofi .racrtlo srori rpynlbr-JrIrAepou ,4, ero cnyrHilKoM ^8, npo-
Me)KyroqHbIM rrsrHor\{ c u cauori sana4uoit qacrblo xBocroBoto |xtua D,
6,luxHert K Jrr.iAepy (cu. onucaulre erori tpynnbr e [29]). Sciirls rpynrbr c
onpeAe,ler{HbtM}I npH rroMoxl, r,'racTHHi( I "t4 - l\, I'toJtflpOH4HOll CCTKH lJ ,'la uH-

urzcplepa MarHrzrHbrMtr no,rrrrx,ru npxBeAerr na cpur. 13, a ua Qrar. 14 npuBe-
AeHa cxeMa eu6pauuort roucpurypaquu (ucnpan,leuHoir 3a cor(paureHr4e

// 
25N{2,5)

23// t/,5)

Z3lvtJ,r) I
2,ilt(3)

I

27N O) 30N tlFl

D

/
27 // [0,5)

D":2{0 cu

0, 79

0,60
0, 76
0,78

Cpenuee 0,71
B ra6,r. 6 npuae4eua or(orrrrareJu)r{o npuHarafl cxeNIa r,roAerxpoBaHHrr.

3Aecr S - n,uouaArr no 3crir43v, Sr- n,rouraAb tro (rorore,rr.iorpalnrc, S -clleAHfltr H3 AByx, rpfiHarafl or(oHqareJrbHo n,rouraAl, S sec 0 - ncnpan.ueu-
LIAfl 3a ilpoeKrrHro flr'rouraAb, d 

- 4raal,rerp 3r{BHBa,'reHTr]Ofo rrflrrra.

.1 - l/,f.".g
47

<Dur. 14. Cxeva xongurypaur4H norrfl rp),nrbr 29 (6.1X lg6l r.)

sec0:1,15) npu Ar.iaMerpe Conriua, paBuoN,r 250 cn. 3Aect rorrKar\ru o.rNre-
tIeHbr reoN,rerpt{qecKr.re ueHTpbr re}reri rrflTeu, Alltr Koropbtx cAeJIaHbr 3Tr.I
olpeAeJreHr.ifl; TaM xe s cxo6r(ax npnBeAeHbr rrJrour,aAlr EAep rrrrrerr (n xnaA-
parHbrx MHJrJrHMerpax opr4tr.iHa,rsuoli 3apHCoBKr] B rriAe, I .Mt[:2,,,b) . Bcr.o
3Jy_co^BoltyrlHocrb Mbr 3aMeHfleM qerbrpbMa ueHrpaNru nsauN4or.erlcreuq
A, B, C, D, sst6upast,oJrox(eHr.re uer.rrpa,'coo6pasyaio c no"r,o*eHr.reN,r ueHr-
poB flAep H rlx [,rarHr.irHblMr Mor\,reHraMr4. fl.noulaAu, DTHX r{er.rrpoB 6epeu
paBHbrMr.r cy\{N,re nnou{aAefi orAeJrbHbrx a4ep (r cNo6Nax), a FranpaxeHHo-
cru - cpeAHxe BecoBL,re ("gq - rrJroxraAb lapa). B rpynne rrAep C Mbr
npeue6peraeM rroJrrocoxr 17 N, a B rpynle D- no,rrocou zs 1y', uro N,rox{er
3aMeTHO r4CKa3[rTb Harue cpaBHeHLIe.

L
lS sec 0 | d, ntr I do. un ldr,.un I d,,'du
llir'l

t7Nto,il /'c \
zsito,n losto't)

19,5
EQ

1,15
4,,8

20
10

5

10

19
J

t
5,5

A
D

C
D

15

1,9
I

,o

t7
. 2,5
) 1,0

4,2

Ta6naua 6

I {cnlp

4,4
1,7
I,L



(;r.rr. 15. Cparrreulte [roaeilrr u t!ar<r'rruecxr.rx cr.t.[ossrx .,lrrrurii
(urrprrxoaue luHuu) A.rrfl rpynnbr 29 (6.iX 1961 n.)

O6uquo rpynry 6u.no yAo6Ho MoAerupoBarb npr.i AuaMerpe Co.nsua, paB-
r-roN,r 250 cr; pagMepbr rrflreH, IIpl]BeAer-IHbte K aroMy \{aclxra6y, o6o3Ha.{e-
rrbr qepe3 ds (gnn Ha6rroAeHar? sa ECI do:3,57 d) . B Haurelr pacnoptllKe-
HHH HrvreJrucb crepx{Hri c A}raMerpoM dr=.=5, 10, 15, 20 nn floeroir,ly, ecltl
Mbr rpr.rlrHMaeM AJrr MoAeJrrlpoBaHllq grtr pa3Mepbr IroJIIocoB (clra. lpuuarlte
d, n cron6qe B ra6a.6), ro BCe Ber'rHtIIiHIJ, npolopqlloHa,'rbHbre MarHuTrto-
I\,ry MoMeHTy nrreH (uanpu,vep, rpaAr.reHr no,'rr y uv,resor? rouxu), I'tyxHo
ucnpaBHrb, yMHoxHB 3rrr BeJrr.rqr.rHbr Ha orHorrreHHe (dold p)2. B HairleM
c,rryqsg sro orHolxeHlie paBHC (0,71)2-0,50. Ec.rru xte Hac He ycrpaHBaer
noJryqarcuurics uacurra6 (Do:250 cn) r{ HaM rleo6xoAurrro ero yBe,'IHqI4rb
(cxa>r<el,r, a n pas), To, or{eBuAHo, AJrfl coxpaHeHHfl nocrogHHofo orHolxeHlzf
pa3MepoB nsrelr K r.ix B3aHMrroMy paccroflnr.uo (raxoro x(e, KaK ua Conu-
Ue), HaN,r Heo6xoArrMo yMHo)KHrb BeJILIrrHHbt, nponopqIIoHaJ.tbl-tbte MoMelr-
TaM rrrITeH, eule Ha n2, ecilkr pa3N{epbI IIoJrrocoB npH I\{oAeJIl.ipoBaHlzr.i He
MeHflIOTCfl (U,rU COOTBeTCTBeHHO HyX(HO yBe,'Il4tllZTI) B n pag pa3Mepbl
I1o"rltocon).

Iloc,re roro, KaI( nporpaMMa N,roAer'il.IpoBaHHrr cocraBJlella, MoAeJrb cur,ro-
sbrx ,'rraHuii roreperrHoro rroJrs B Il'rocKocrrz <$orocc[]epl,r> yao6Hee Bcero
noJryqr.rrb B BLrAe $ororpasua pacnoJro)KeHr.Ifl x(ed,re3Hblx oruflol(, Hacblllal{-
Hbrx paBHoMepHo Ha 3KpaH, ycTaHoBJIeHHbIii Ha TOpUaX no,/llocoB. @ororpa-
cpua r,ro4e,ru Arrn rpyrnbr 29 (6.1X 196 I r.) npliBeAet{a ua cflrr. 15. Ha uux
)Ke rxrprxoBbrMH JrrrHrlsi\{H IlaHecerrrr tparruqecKr.r H3MepeHHble n [29] ua-
npaBr'renHfl cuJroBbrx nusuit. Orsaexascr or BflxpeBoii crpyrryput IIoJIq
[flTrla,4, rtlt BaAI4M, rlTo (baKTI'iqeCKafl H. T. CABI'lHyTa BIIpaBo x naruau A, 13

no cpaBlteHuro c MoAeJrsrtoli. qro Mo)KeT 6ltrt ceggaHo c reM, qro Mbr npe-
He6pern,u AoBoJrbHo cyulecrBenHbrM rroJrrocox,t 25 N, pacnoloxeHHbrll MelK-
ny D u ,B. Ho creAyer Hlvlerb B BLlAy, r{ro B o6racrH HyJIeBol)i roqxu none-
peqHbre noaf orpeAe,'rqrorcf HeyBepeHHo (o[ru6xa -100 ac), nosroMy
ee JloKa,'rr]3aqHg HeTorrHafl. oTK,'rolleHl4e MOAeJIH oT (laxra.tecxofi xapruHu
r{aA roJrrocoM c cBf3arro c npeHe6pe>xeuueu rroJrrrpHocrbrc 17 N, Koropafl
He no3BoJlner cr4JroBbrM r.'u.{HHrrM, r.rAyrur.rru or D x,4, eauxuyrbcf Ha noJIIo-
ce C ceepxy or Hero (cpaenu cxeMy ua cpzr. l4). Haroueu, qacrb cHJIoBbrx
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JtLrHHft, uAyulux or C K D, 3anrutxaercfl He ua D, a Ha 6o,nee cI'L'IbHoM

ror'rroce, cJreAyroxleM ceiiqac x<e 3a D, xoropltu BoBce He 6lt.n npuum no

BLrAN{aHHe. c,re4yer raK}I{e HMerL, B BHAy, rITO tpaxruuecraq KaprI4Ha
He HCnpaBJIelta Ba ocpcpexr npoeKIIHIl. Hecl,lorpl Ila BCe 3rH pa3,'Illqi4fl, CB.s-

3aHHbre c HecoBepueucTBot\,l NroAeJIH, o6ufuft xapaKTep llor'It{ lvloAeJ-ll'Ipyercfl
npaBur'rbr-Io, ecr'ru He cqflTarb nr.ixpenoir crpyKTypbl oKoao [flTIIa ,4, roropyto
npuHUr4ntiaJIbFro HeBo3MoxIlo MoAer'II4poBar6 IIoJIeM AuIlod'l.fl, Ite o6paulal
BHHl,IaHr.rfl Ha [JIa3My, OKpy)KaIOI{y}O nqTHO.

Aua.rrornqsuu o6pasol,r 6rt,rr.r tIpoMoAeJII{poBaHbI noJIfl nepeA H Ilocre
BCnbI[iKI4 AJIfl BCeX paCCMOTpeI]utlX 47 BCIIbIIISK, AJlf KOTOpbIX MOX(HO

6rtno uafiru HaAe>KIrbre AaHHbIe o MarHHTHbrx IIo,'Iflx 3a nepHoA c FIallaJIa
Mff (onrcaHue MareplraroB AaHo BbIIre B S l)" flo,rox<esufl llyreBblx ro-
qer(, corr'iacHo MoAer'lr.r, or\tertctlbl ua d)aKTLIqecxol? xoHcpurypauHl'I llor'If
lo.rxoi.i c KpyxKoM, TaM )Ke roxa3arrbt HanpaBJretllttt, nep[eHAHKy,'IqpHbIe
cr{,rrioBL,r\,r iluHt4gl/ (runep6o,lau), nno,rr Koropblx Li3x{epflJlcfl lpaApIeHT no.nfl
y H.r. (cpur.6 n 7). CpaeHeHHe noJIox<eHI'Ifl H. r. c IIo,'1 o>l<eHI'ieN{
B C II L'I UI e K, OTMeqeHHbIX KpecTaMu, Ile npeACTaBJIfleT OCO6OTO I'IIITepeCa,
TaK KaK MLIpOBbte AaHHLre O rr O Jr O x{ e H H r4 Bcrrbr[IeK BecbMa HeonpeAeJIell-
IIbI - B ,PfAC .CJIYIIACB OI]H O'f HOCflTC'I K }IAIIA,IIY BCTIbIIIII{I4 I,i TOIAA CI]AB}ICHI]C
qe.rrecoo6pa3Ho, a B pflAe c,ryq2au oHLI orHoctlrcfl K $ase noc.neAylou1elo
pagBI]THfl Bcrrb[rrr{r.1, KoTopztfl HHr(aKoro oTHolUelIHtI I{ H. T. 06bl.lHo He I]N,leeT.

KoopArauarbr BCIrbrxeK B Karaaote !,o4cotr li'Q.B.He no3Bo,lqlor cyAl'ITh,
r< xaxoit cpase pasnr.rrl4fl BCntr[IKLi oHl,t orHocflrcfl, HanprlMep, us ipur.6 u 7
MbI BHAI4M, qTO B OTAeJIbHbIX cJlyqagx coBnaAeIIHfl xopouHe, xcTfl LIMeIOTCfl

orKJroHeHr.rfl, Aocrurarcrtue 2-3" reauorpa$uqecKl.Ix (uro, npar4a, cpaBHpI-
MO C pa3JrHqHeM OnpeAe,'reril4fl r{oopAHHar BCnbrrrrer( pa3,'IHqllblMu o6cepna-
lopuauu).

Pas.rluque rpaAHet'IToB IIoJItr Bo3JIe H. T., I"t3MepeHtlblx (l,rtoxcuerpoM Ha

I\,roAer'rI{ (n o6,racru nrzHetlnocrtl no.nl) ro pa3,'luqllblN'l HanpaB,rIeHHtlrv
(o6osuaueHHbttvt o, b, c, d ua $ur. 6 u 7), ue Aocrlllaer o6r,ltruo 30%,
lo3roMy MbI npuBoAHM cpe4uuft rpaAHellr fio BCeNI HsnpaBJIellHfM.
B ra6,rr. 7-10 rpr.iBeAeirbr pesSr.161rrot MoAert.tpoBaHtttt AJtl yKasaHHblx
BbI[Ie I]eTI]Ipex rpyn[ BCIIbIIIICK: RCTIbIII]KII IIPOTOHHbIC C UA6Nrc4ABU]HMCrt

a$cpexrou Ha 6a.n,rouax (ra6.rr. 7) ; ncirslrul{li, He AaBIUHe ecpQer<ra ua 6atrr-

JloHax, uo Bbr:JBaEIItI4e cr.rJrbtroe not.[ouettt{e B nol:lpuol)t uarKe (PCA)
(ra6t. B) ; ncnuuxu 6anna 3, rte ,u.anuue HllKzll{oro ecf cpexra (ra6,r. 9) 

'
rr Bcrbuxr{r4 6atna 2 w 2 -t (ra6,r. 10).

Ta6,ruua 7

YHt
ec /rc.m

YII z,
zclrcn

YH o,
YIlo 

,

tz-tt"
ec f c gmxu

f,lcnt

amKu

1l 3.vll 1957 r.
2l28.Vrrr
3120. X
I'l z.vtt 1958 r.
511C. Vrrr

?l10.vtI 1959 r.
8lr4.vrr
tll6.vll

101 i.IV 1960 r.
r 1li2.xr
{21 r5. Xr
13128.IX 1961 r.

sd , 3o-3d ,49
28 , 34-28 ,58
20, 09-20 , 75

7 ,02- 7 ,t8
t6, t9-16,:i5
22,59-22,72
10,09-j0,38
L4,1.4-L11'[]
16,89-17,02
t ,36- 1 ,56

12,55-.'-L2,81.
15,09-{5,18
28 , 93-29,06

l.l a r,

28 ,30
19, 73

5,79
1.5,28

21 ,77
I ,30

13, 16

1D, JJ

t ,35
L2,28
14,32
,4.)c

3d,56
28,Bt
21.,3?)

7 ,75
1(i,z1g

22,74
t0 ,67
15, t5
17,65
2,I8

L3,23
t5,25
29,21t

0 ,56
0,44
0,28
0, 96

1,BG

0,18

t ,19
0,18
0 ,62
0 ,40
2 

'tL80,L7

0,23
0.09
0 ,085
0, t7
0,/rg
0 ,09

0, 52
0,078
0 ,73
0,15
0 ,60
{ t0-z

0,19
0,24

>0,06
0,16
0,16

>0, t3

390

700
122
400
t40

93

azn

350
195

790

90

*o
100

-r{0
250

1 880
170

,ro
7B

*125
266

2000
162

nu,
0, t3
0,20
0, 26

0 ,09
0,13

Bcero LB crlyqaeB I

4 kbB. Kprrr*crofi o6cePaaroPuu,

10,78 I 0,27 | 404 | +to I>0,182
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B ra6,r. 7-10 yKa3aH HoMep BCnbrulr(u (xax4ar orAeJrbHarr BCnL,rmKa
lrNleer cnoli uouep HHorAa c noApa3Ae,,reHHflN,rn a,6 nns orAenuHol.i xollQu-
rypaquu) ; Aara BCttbrrxr(H; MoMeHTbr H3MepeHrHfl lo/,]fl Ao BCnbrurror t1 u

nocne /2; MOIdeHTbI Haqana H KoHUa BcnbruKr.i (lu.n) H cpeE,uuit
fpa.4ueHT rro,'rfl (n eclrcn) Bo3,re H. r. Ao Bcnburr'Kr.r yHt u
n o c,,r e Hee 4,H2. ?tu rpaAr.ierrrbr no3Bo,'IflroT oueHr.irb Hanpflx(eHHocrb Iro,']n
Ha 3aAaHHoM HeKoropoM <<craHAapruo[,r>> paccroflHr4r.r or H. T. B xaqectee
raxoBoro 6sr.uo npunflro paccrofluue o:103 rcn. Be,ru'qusa y II . (ec) ectu
r.r3MeHeHHe rroJrfl Ha 3T.or{ cTaHAapTr-roM pa,ccTogHr.iH or H. r., a

VH a lt2-tr Aser HaM HeKoropyrc cpeAHloro ,cKopocrb H3r,reHeHHfl
no,/rr co BpeMeHeM Bo3/'re rr. r. (,n ec Ha cyrr(H). Haxoueq, B noc,'reA-
uel,t cro"u6ue npHBeAeHa A,rr4TerrbHocTb,BCrb[uKH, KoTopafl Tar(xie xapaK-
repr.r3yer,co6ofi il,r o uIH o crb BCrrbrLur(r.i.

Ta6,ruqa B

L

2a

26

.)

4
5a

56
6

7

8
I

o,
10,
11,
,4

21,

0,45
0,47
0,t9
0, 23

0,16
0,98
0, tt
0,1l6
0,15
0,017
0 ,028

-165
I10
610
530

50
220
20

340
145
1.40

152

-162
1i3
620
llD
1130

580

6B

93

:11t2

147

20,2:)
zo,z4

0,21
0,07
0, 07

>0,03
0,06
0,10
0,09

, I t'r',t2 
lzclxn

0, 23
1,19
0,49
0,23
0 ,:10
0, 10

0, t7
0, 058

0,Lt"
0 ,26
0,12
0,20

YHz'
ec/rcn

0 ,.31

0, 26
0, 18

0, 039
0,032
0,023
0,08
0,20
0,064
0,1'4

YH n,

-80

*u
120
61

94
tt

3i
65
52
60

-230

i,
115

59

46
,t

65
ttJ

J/

,o,ot
0,06
0,06
0,06
0,06
0, 10
0,03
0, 13' 
0,03

zalto.x
261 16.X
3 | 2XII
tal l.Y t95B r. 1,301 7 ,88- 1,94
461 l.Y 1,30i l,BB- 1,ei
sal 5.V 4,741 J-l,15- 5,21
561 5.V 4,741 5,15- 5 2t
6l19.Vi 18,711 19,40-19,50 tg,7!
7l15.Vrr 15, B0l l5 ,91l-15 ,97
8 I2e.Vrr 28,2tl 29,04-29,1
I I31.Xrr 30,681 31 ,71-31,7 ?'I ,7lt

Bcero 12 cJrvqaeB Cpe,4uee I63 I

Q, I 0,07

2d, 22|:2,1, 4 1 -z':a .54
i5,461 t6,oB-tij.or)
i5,461 16,ut.-ro.O"

16,
16,
t
2,
2,

(

16,
,cl

. .l 0,18 J 0,13
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3od , tirr

#,1

it.VIII 1957 r
3.tx
3.rx

t0.rx
I.IX
1.IX

20.VIII 1958 r.
26.VIIi
lB.VIII 1959 r.

Bcero t1 cJlyrraeB

I \22.VII tst-r7 r.

I
,
o

10,
21,34
21,34
19,73
24,
TB,

29,

3ld,54-31d,62
3,59- 3,71
3,59- 3,71

10,10- 10,
11,10- 11,31
21 ,56- 21 ,63
21,56- 21 ,6:)
20,03- 20,(\ti
26,00- 26,
18,43- 18, 19,1
29,28- 29,37 30,

Cpenuee

BLd ,71
3,67

0,28
0,58
0, B0

0, 76

0,21
i ,2n
0,13
0.50
0,30
0,16
0,08

I 0,45 | 0,27 | 225 | 284 l>0,08

Ta6,ruua [)

>0,08
0,12
0,12

10,03

V/1, I

I r 'l Tucu,

,,i 1i,)o,,l'u''o"

1960 r.

l(ara l1 'BC n



Ta6,ruqa 10

'gcn
YHt,
lrcnt2

4d ,56
8 ,30
9,67
9, 67

30, 92

t9 ,68
10, 96

28,36
6,28

19 ,7I
1,32
5 ,84

12,16
14,73
I a r.)

YHz,
ecfrcn

I vu"
t_
I t n-t,
I 

ec lcgmrc

to"r,
gm$u

hHo
ec

4
5

o

7

8

I
l0
L:l

l2
13

'I1t

, Dt)

7,68
9 ,32
O 1')

29,70
18,70
9,74

,25
5 ,50
9,30
1 ,60

0,027
0,040
0, 081

0,075
0 ,049
0,100
0,020
0,017
0, 056

0 ,043
0 ,069
0,040
0, 051r

0,077
0,001

0 ,062
0, 036

0 ,051
0,024
0,043
0,087
,ruu6

<0,001
0,007
0,011

0 ,010
0,020
0,087
0,047

4

51

6

20

16

-11,a
6B

30
,11t

-10
14t

-ira,
65

67

110

4r9
OD

26

t4

-14
78
94

30
52

-24
36

0,02
0,05
0,04
0,04
0,03
0, 10

0,03
0,07
0, 02

0,05
0,05
0,09
0,02
0,03
0,06

1r,78

11,51
14,32
13 33

4d ,t B--4d 50

7,90-7,95
9, 33-9,37
I ,33--9,37

30 ,7 1*2,0 ,7 4
19,33- 19,1r3

10, 56- 10, 59

27 ,65-27 ,72
6, t5-6, 17

19,45--19,50
t , t3-.-1 ,18
1r,91-5,00

tt,86-11,88
14,47 -14,50
t3,38--13,44

Bcero 15 c,,ryqaeB Cpe,4Hee. .l 0,0541 0,038 125,6 J 40,2 10,0/r

!,auurte o rpaAHeHrax roJlrrV^11 t uyHz rrptiBe4er.rbr raKlKe ua $ur. l6 n
17, r4e 3a HyJIeBoii MoMeHr npaHflr MoMeHT [epBoro H3Mepe]rr4rr no"rrl (Ao
ecnuuxu). 3Aecr 3HaqeHu, yl-l 1 u yH2 coe4uueHbr IIpfl]\{ori ,rralruer? ror'rL'Ko
/.Jrtr HarrTlllHocrtl LI rITo6bI He .crlyrarb Bc[brIrII{[. Zurepna,r, ,B KoropoM
noflBJrflercr BcnbrnrKa, or\4erreH xupuol.i qeprort Ha 3THx npffMbrx. llepeoe,
trro o6pauaer Ha ce6rr Blu.{N,iaHr.re B ra6n.7-l0,3To'ro, qro Bclbrrrl(u c
Kocx,rr4qecKr.rN,rr.i ,rryqaNrH 6atna 3 ll 3* Bo3HHKaror npu cyruecrBer;Ho 6 6 nu-
III 14 x IpaAHeHTaX nOJIf BO3,'Ie H. T., I{exeJrLr 06brq}tbIe BCIIb[ur(H 6anna 3
H TeM 6olee BCIIbuuKr4 2+ u 2. Mu BrlAHIvt, rtro BCrrbuIII(r4, AatorUue KocMr4-
trecKr4e ,ryqu (e uacurocrrr', IIporor.rr,r) y loeepxr.rocrH 3el,r,ru, Bo3r.rHKaror
npr4 rpaAHeHTax ro,,rq Bo3Jre I-t. T., rolrrH o 2 pasa 66,rluruux, qeM Bc[burlc.r,
I{crrycKarouue 60ree r\,rflrKue KocMuqecKne ,ryryq (nporour,r), Ijpo}tr{Karoxrue
B OCHOBHOM B 06,IaCTb nOnApUOii r]]ailKr.r, a 3TH noc,reArrr.te BO3Hr]KaroT nprr
rpaAuerrrax, 6onee rteM B 2 paza npeBocxoAflulux rpaAueHrbr o6br.tHbrx
BcrbrrrreK 6anna 3. LIro Kacaercrr Bc[bruet( 6anla 2 u 2*, To tpaAueHT
IroJra, rrpH r{oropoM orrpl o6lrqno BosHr.ir(aror, B cpeAHe\{ roqru e 4 pasa
FrHlr(e rpaAr4eHTa, ueo6xo4r.inrroto AJrf 06brrrHbtx BCrrbrLUeK 6anta 3, ge reue-
prpyrouxx KocMnqecr<He ,ryqp1. Iloerouy ecrecrBeHuo Bo3Hr4Kaer npeAnor'ro-
)I(euue, qro teuepar{ufl Kocr\,rurrecKqx ryqefi Bo BCnbtIUKax Tect-tbrM o6pasoM
cBfl3aHa c Hanpff)KellHocTblo I\,Iatril.r'THOto no,rtfl B or(pecTHocTH BCIIbtLUKI].
O.renr xapaKTepHo AaJree, qro FreT rru oAHorl BCrbuuKrr 6anna 3, y xoropoii
rpaAr.ieHr Bo3re Fr. r. Ao Bcnbruxu 6u.rr 6lr rrrentute 0,10 cclrc,m, raK )r(e KaK
Irer H?r oAHofi BcrrbirrrKli 6anna 2, y xoropor,i sror tpaAr4eHr npeBocxoAHJr
6r,1 0,1 ecf tt.M. Cle4yer raKx<e o6palirrb BHHN,raHr.{e Ha ro, rrro npu noBTop-
Hlrx BcnbtlrKax B Aar{Lrori tp}rnne npotrcxoArzr xar 6nr <<r(acKaAHoe rro-
H 14 X( e H H e>> VH BO3Jre H. T.: ec.rlr.i nepBaa BCIITTTLUKa <onycKaeT>> 3r,raqeHr,re

VH ao onpeAeJreHHoro ypoBrrfi, npr.r KoropoM eule Bo3MolKHa cuJrbHafl
BCIIbl[IKa, TO 3TOT ypOBeHb 3aTeN,l Cd'IelKa IloBblruaeTctl u npOHCxOAHT HOBafl
pa31lflAr(a HaIIprrx<errHoro noJro}KeHufl Ao Tex nop, rroKa rpaAi.ieHT He Ao-
crr.rrHer <<6esonacnorl>> se,'rH.rr{Hrr (-0,1 eclrcn) yilLl ror<a rp)rnna He pa3-
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zr.VII 1957 r.
7.IX
9.rx

l0.ll 1958 r.
27 lll
6.V

19.V
1.VI
/+.VI

TT.VI
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Ba,rr.rrcs. Ilpunaep raKoro noBeAeI{LIfl - rp)'flila, B

xoropofi BosHHKaJILI rporoHHble BCTIbItTIKH 10.VII,
l4.VdI u 16.VIi 1959 r, B HeKoropblx cryl{afx
(ncrnruxu l.lV, 1960 r., 31.VIII 1957 r., 3.lX
1957 r.) sa6,rrcAaercs AalKe se6o,ruloe yBeJIHqe-
HLre tpaAHeHTa florq Bo3fle H. T. nOC,{e nepnoit
cll.nruofi BCTTbIIIIKI.I, Ho 3aret\I Bce paBHo Hacrynaer
<<pa3pflAKa)> - oqeHb pe3Koe rIaAeHHe rpaAHeHra
rrocJre Bropotl ncnuruNu s roll >Ne tpyilne.

B noAasrsloqel{ 6o,rruuscrBe cryr{aeB rpaAH-
eHT IIOJITI BOS,'re H. T. A,O BCIIbIIIiKLI CyUIeCTBeH-
g o 6 o JI b llI e tpaAHeHTa lloc,'te BC[F,IIUI{I{, T. e. KaK
ecnu 6u BcrrbIuIKH 6ntntr cstrsaHrl c pa3p)uleHueM
nonq. Sro pa3JII{que TeM cI,Ir'IbHee BL,Ipa-

/,0
7.Wt95Bz.

tt.wl

/.D
3.Vn 19572.

O,S

l0.N fi572.

2Z.Wn 19582

Z8.U /9€la.

0 rt 1,0 1,6

Qsr. 16. Cpanueune rpaAllellroB noJlx A o It IIOC,'Ie

0,5 I ,0

Bcnbruel(xnaccosllrII

}KeHo'qeM6o.llruemoUIHoCTbBCIIbIII]KI,I.Aua.lorHqultiipe3yxbTa'I
[odTyqaercf Lt D,Ittr cpe4Hefi cKopocrl.I H3NIeHeHUfl no,"l'r YHo/ tz-t; a6co-

Jr ro r H o e 3HarreHae aroit BeJrr{q[r{br rer,r 6o.rture, tlgM ,6o.llure i\{olqHocrb

ECrrr,IuKL{. CeoAxa .piant.tx sHaqenllli YH,, V H2' LHo ltz-t' AJIfl pa3Hbi\

rl4IloB BcrrbtueK npuBcAerra e ra6a. Il. fl pueeleHHble AallHble Ile no3BOJlfllor'

oAlrat{o, HeriocpeACTBeHI]O CyAHTb o TOM' I{ O I A a [p-oI4CXOAflT u3Merle]IHfl

rroJrfl: AO, nocJre yilil BO BpeMfl BCtIbIiIII{u. Ecllr noAo6Hble I43MeHelli{fi tlpo-

[cxoAflT AO BCrrbttrrl(tt, io cTarLI-cTHqeclil'i BeJII4qrlHa I'I3Mel]eHI'1fl IIo-

"" a6'r*ii, 6utru rer't 6onuue, qeu 6o'rurtre l{HrepBaJI BpeMeHI'i or rlepBoro

lt3MepeHl4fl [oJIfl Ao I.taqa'Ia BCtlbIlIiKH. AHa'lorl'lqgoe cnpaBeAJI'IBO H '['JIq

CJIVqafl,I(olAa3T!lH3MeHeHLIflnpoI4CxoAflTIloCJlSBCIIbII]IKI4.flonltrt<u
;;i#; ;;;;; IA, c Be,'II,qHHaNtu /,,- tt Y tz-t rol(a3HBaIor' tlro Hu-

xaxofi raxofi 3aBrrcIlr,rocrH He cyuecrByer-Toqr(H pa:6pocirur,r cnyuaiiuo

tuutn-MoMeHTbIHa!.aJ2!IKoHuancnutruxu).Bro)KeBpeI\I'I'eCJ'IHI43-
NIeHeHHe rIoJIfl rrpoucxoAH,f B TeqeHLIe BCIIbIIIII{I'I, TO oHo, noo6ule roBopfl, He

o6'IsaHo nol{a3bIBaTb CTaTI4CTI4qeCK}iu poCT C A,,ll,ITeflbHoCTbIo gcnululru' ogo

52
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6yaet pa,crr{, ecJrr{ r{sMeHeHr.rfl noJrs Qusuuecxu onpe4enrror MoulHocrb

BcrrbrrrrKr4. 3asficuMocru*M 
" Yu or AJrr.rreJrbHocrr.r, [pr,rBeAeHHbre Ha

Qur. 18, cBllAereJrbcrBylor o rroM,rrro MoIrIHocrb I,I AJrLrreJrbHocT,b.
B,CIIbIIIIKI,I onpeAeJIfl IOTCfl I{3MeHeHlIeM ManH,LITHOIq no-
Jrfl: rreru 6oJrbrrre ?rBMeHeHue ltoJrfl yHo, TeM 6onolxe MouI-
Hocrb I,r .u,Jrr,rreJrbHocrb BctrbIrlrrl.r. B iloamy roro, rtro BcIIbIIIIKIT

Ta6auua li.

Kracc
BCnbt-
IeK

Bcnuuxa

flpotounal (6a,r,ron)

(PCA)
Ean.n 3 6ee PCA
2f n 2 o6r,rqHne

0, 78 0 ,27
0,45 0,27
0, tB 0,13
0,054 0,038

I ur.ro lrrror" H*ort, ec

lcW.taenl . 
no uocne

cKopocrb *"*"-l 4rr..ro. I

HeHxa nonr, ] uocrt I

?c/cgmKu lncnoruxx I

;0d, t7
>0,089
>0,071

0,048

NOJI'I Y
H. T.

I
,
J

4

13

11.

L2

L5

384
225

63

25

400
284
83

40

cBfl3aHbI C npeBpaueH?reM MarHr.iTHoft sHepl'rIH B Te[JroByro sHeprl,Irc r.r3Jry-
qCHI,I'I It KO,CMI,IqECKUX TYI{Cfi, IOBOPflT TAK)I(C IICNOCPEACTBCHI{bIC AAHHbIC HA-
6nrcAeuuri 06 rz3MeHeHr.iu rroJlfl nplr BcnbI[JKax, paccMorper.rHble B HaqaJre
sroro naparpaSa ('ra6n. 5 u $ur. 6) . Mu BHAr.rM, qro orHocr.rreJrbHoe H3Me-
HeHr.re paccroflHr.rfl MexAy oAHoHMeHHbIMH rroJrrocaMH npr.l BC[bIrIr(ax 6R/R

VH

:9.m /957a.
0,t

'9.8
/4 V /958e.

9.8
/.W t9[8a.
/3.tr /9582.
E.V /958a.
//.W /958a.

0,05
19. Y /9582.
B.E /9572.

4.VI /3572.

@ur. i7. CpanHeHr're rpaAr.reHroB floJrr ao u rrocJre BcnrirueK Kr'raccoB ill u IV

B cpeAr{eM - +0,32. SHeprul B3ar.iMoAer?crBHrr [o,'rrocoB, paccMarpHBaeMLIx

KaK AI4Irod'n4 -tnrmzl Rs, Ll3MeHrercfl npH 3ToM Ha BeJIHql{Hy 6W:-g!!Lz"
.(3

6R. "' , no nopqAI(v Be,'IHrtHHbI MarrlHTHbttt MoMeHT rtITeH m1=m2:ft$l1x
R

=103(l0s)2h:702th, rle h-Lnuna ArlrroJrr{, rar{ qro, cqt.iras h:R=10t0,
lodryrri.iM 6lY=3. 1042/1010=0,3. 1032 ope, -c-ro tIpaKrur]ecKr.r coBraAaer q

3Heprl4eiA, yHoct4Mofi KocM urlecl(liMrl Jllrr fl vs IIpLI BCrIbIuKax.

D,)



Pacc,l,torpuu 6o,ree BHHMareJlbHo t<ouQurypalInx floJlfl npr.r ltporoHHblx
BcrbruKax (cfur. 6) u o6lrqHnx 6anna 3 6es reocpustluecrux e(l(lexron,
Koropbre npHBeAeHbr Ha $rzr. 7. Ecnu B trepBoM c,rryq2s uMerol'cr pearbHble,
xopouo BbIpalKeHHble li3MeHeHI4tl - BblTa,'IKHBaHIIe nOr'lloca v{Jll IIepe.-

crporixa B pacnor'loxeHur{ rlo,'IrccoB, To Bo BTopoNI cJtyqae rat(t4x l'l3MeHeHHI4

He ua6lrcAaeTcf, xoTl l43N,leHeHHf Hanpfl>l<eHHocrl.i no,'If oTAe,'IbHblx noJIIO-

COB He oT.IHqatoTcf 3aiVIeTHo oT TeX )Ke AIf ttpoToHFlblx BCnbl[Iel(. 3ro sa-

@rr. lB. 3asucr4r,rocrL, rpaAr.{eHra tont yH11 roane Hefirpanrsofi roqxu rr cpe,rlHero
(cyrouuoro) H3MeHeHr,tff rtoJrr or AJIHTeJrbHocrr,I (uouruocru) Bcrrbrrrrlc.l

cTaBJIfleT AyMaTb, lrTO rIaBFIbrM B MeXaHA3Me feHepaqtlH KOCMr,lqeCKI4X .nyUefi
npr.r BclbrrxKax flBrrrrcTcfl He croJrbKo HanpflxeHHocrx n,oJrerl orAeJIbHL,rx
IIsTeH, CKOJIbKO I{x paCnOJIo)KeHLIe H rlepecTpofi,xa ux paCTIOJIOxeHI{rl
(aro arpoueM BtroJIHe ecrecrBeHHo, ecJIIz BCIIbIIITKLI B03HHKaloT B H. T., TaK
KaK Hanp.flxeHHocrb IIoJrfl Bo3Jre H. T. rrponopurzoHarbHa AIlrIoJIbHoMy Mo-

Our. 19. Paccrosnue MexAy ocHoBHLIMI.{ IlflrHaMr.i 6r.inonxpHofi rpyrnbr 13234 (vair 1957 r.)

MeHTy nfreH a nepnoft crerreFni H paccrorrHr4ro Ao rqreu B MHHyc rperlei.i
creneuu). Ha cyur,ecrBeHFroe 3r{aqeHr.re raxoft repecrporir<u EJtfl reHeparrHr.r
I{ocr\4uqecKr.ix ,ryuefi o6paulanocb raK}Ke BHr.rMaHr.re s i[32] u [33].

B aaxrlo.reHue 3Toro na,parpaQa Kparr(o ocrauosl.rN,rcfl Ha oqeHb Balr(-
HoN{ Borrpoce (Noropr,rii 6y4er no4po6uo paccMorper{ e oAHoii u3 rroc,reAyro-
ruux pa6or) : uacxo,rnxo rr3MeHeH[r r]oJrfl, o Koropbrx Mr,r toBOpH,rpt, xapaK-
TepHbI LIMeHHO,TIJIfl BC'llbllxeK, T. e. Ile flBJIfIOTCfl .IIH OHI4 npOflB,rIeHLieM O6btll-
Horo lropMaJrbHoro pa3BHTHr no.rrefi rpynrr.

Ecru nau paccMorpaM tpynnbr, B Koropbrx BCtbirrrKr.i He Bos[rHKa-
lor (unr Bo3HHKaror BcrrL,rruKr.i c 6a,uou 

-<2), 
ro lrnr HaiiAerra, qro K qHCJIy

zx orHocrrrcf IIpocTefilxue 6zlo.nxpune rpynnbr, cocTosrrlHe ue AByx
IIflTEH }IJII,I ABYX NOA|PYIIN II'TEH, YAAJIEHIIbIX HA HCKOTOPOC PACCTOflHI] E OAHO
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or Apyroto (65nluee, qeM pa3Mep ncarpynfl), Koropoe ecJ[r i.I Me]tflercfl,
To orreHr, cna6o (cl,r., uanprnep, (tar. I9), c,rerxa Bo3pacraq co BpeMeHeM,-
aS$_exr xopotuo rrseecrHHri. Hanpa>xe.ruocrb KoMnoHeHr rar(Hx rpyrfl raK]Ke
c.rra6o r.i3i\,reHaercfl co BireMeHerr,r. rlpor:refiuraq 6r.rnonflpHaq rpynlIa He Aacr
BCItbtIrIeK Aa}Ke ecJII4 ABe no/'ifpHOCru 1V u S HaxoAsrcfl oqeHb 6,rusxo o4Ha
x4pyrori-conpnKacarorcfl stApe oAHofr, u tori xe reHH-c,ryqafi,
xoropril? He raK ylK peAox H BnepBbte 6lr,t orl,reqeu na6,rrc4are,'rrN,ru o6cep-
Baropulr Maynr-Burcou [26]. floeron., Bcrpeqarcureecr B uuocrpauuort nri-
TepaType BbrpaxreHHe <<Bctrr,r[r1il4 Bo3Hat(aloT I{a rpaHurie pa3Ae,']a [o,,]rrpHo-
cter.i>>, BepoflTHo, Jrr.iueHo cr\,rbIC,'ra, cNr , uaflprlMep [3a]. OAnaxo BcrbnrKa B
6anoJrrpIrofi lpynne lloflB,'rfl3TCfl, KaK ToJIbr(o Bo3u[Kaer uJtu BblAe,'rfl-
ercfl T,perbe ,nttruo, T. e. Bo3HrrKaeT Hy,'reBaflTor{,Ka.Toquo raK)KeBClbtrrI-
KI4 He Bo3nHKarcr r-rfir{otAa npr4 uarL quu AByx rroJl}ocoB o A rr o ii no,rap-
HOCrr.i. c, ro.rKH 3perrr4r{ AHno/'rbHofo c:aulroAefi crBr.rrr raKr4e Noucpurypauun
He ycrofiuaBbt H AoJIxHbt pacrad'rxHBarbcfl. To,rr,xo nogB,rreHl4e rperbeto
ilo,'Iloca IIporHBorroJIoxHorl IloJ'rqpHo(:Tx AeJ.raeT Bo3N{O)KHr'rN,I He TO,'rbKO
cKoJrbKo-HH6yAl Alure,rrbHoe cyulecrBlBaune xourputvpauHH r4 H. T., r{o u
pocr noJrr Bo3Jre H. T. Ba c.rer c6nHxeHtsr r4Jt4 nepepacnpeAeJreHHfl
noJro)KeHllf rroJrrocoB. llTo Kacaercrr Ny,,rbrr.tno.lqpHbtx fpyllfl, To Hx r43yr1g^
III,IC CBq3AI.IO C 6OIUU-IHMIl TPYAIIOCTfl,VII{i TPYAI]O BI]I,[.E,rIHTb IIEPIiOA, KOIAA
He BO3r{r.iKaIOT BCIIbIIIKLi r.I HeBO3MO}KHo noAqac oToN{AecTBHTb t.r3o AHfl B

AeHb o Lrlkr v Te )Ke IIflTIIa. Zsaectno, oAI-IaKo, q'ro uau6o,rrrrrree t(o,rlr.rqe-
CTBO BCIIbIIIeKBO3HUKaeT B IIepI,IOA pOCTa tpynnb], KotAa r{Hc/'ro IIrrTeH,
r.ix nJrorraAb rr no,rre pacryr. E,c,rrr 6tt rrat?leuuoe Bbr[re y M e rr b rr e rr r.j e
y11 ue 6r,r,rlo 6r,r cBE3at{o co Bcnbuxr(aMH, a Bbrpa}Karo 6r,i co6or.i HopN{ar'rb-
Hoe pa3Brzrae 6o,'Iuruorii rpynnu, To aTl o3HaqaJro 6br, .11g BcrrburrKr.I Bo3utr-
I(alor B cpase saryxaHHq fpyfinr,r, T()tAa r<ax rpaxruuecKH Orrr.r Bo3urKalor
TPCHMYUICCTBCHHO B NEPLIOA POCTA BCTUqI,IHbI H C"IIOlxHOCTU NO,rIq. fIOATO\,IY, '
BepOtlTIlO, BCIII)llIIKa BO3HHKaeT B pe3yr'IbTaTe pOCTa lIOd'tfl, HO IIOC,'Ie BC11btrrlKLI
npoHcxoAr.r'r JrHrrIb BpeMeHrroe yMeHbueHHe rro,'rfl, ecr'rr.r tpyflIla He
ucqepnar'ra ce6q. Oqenu.u,Ho, BCe 3Tr.r Botrpocrr rpe6yror orAe,lbHoto usyrreHufl.

$ 3. HsrrreHeHr{fl MarHr.rrHux no.nefi [pr.r BcnbrruKax
( d annorc nae auro e p acp a)

O6 HsxaetreHlittx MarHIITHoro rroJrfl tro BpeMrr BCrrbr[reK N,ro]KHo cyAHTb no
3arHCflN,r [O,'rff, noJryqeriHbrM npr4 rroMCU(tr MarHr.lrorpa$a 122, 23]. 3ru sa-
nilcr.r AaroT B03Mox{HocTb nocTpouTb }:apTbI, Ha KOTOpbtx 3aMKHyTr,Ie Kou-
Typbr - H3orayccbr npoBoAfTcf qepe3 oAHl4 r1 Te ){e 3Har{eHHfl Hanprr}KeH-
uocretl [,rarr{HTHoro nont (nupaxeHlrr,{e B AeJrer]Hflx noreHu},roMerpa [35]).
3a npenrn ua6,rro4euurlr c r,rarurlrorpaQoir,r (c 1957 r.) n I(pr,rl,rcxori acrpo-
(lt'tsl'i.lecxoii o6cepearopurt no,nyueuo M Joro sanaceu r,{arrrHTubrx noJrei.i B ar(-
TLlBI{btx o6,racrqx. t3 [22) Lracrb 3Toro NtareplraJra yx<e ouy6.ulrr(oBaHa B Br.iAe
cepHu Kall'I' MalHHrultx no,reti. Tapr, B ,.tacrHocrt4, uMelorcff Bce 3aIIHCr4 Ivtat-
HI4rr-roro rroJrfl aKrr.rBuofi rpynrrur, B Kor()por.i 22.Y1lI 1958 r. 6brJra ugeecrHerq
nporoHHafl BCrrb[rrKa 6anna 3+. B [1tr] noueulerrbr ro,'rr,Ko orAer,rbrrbre Kaprbr
pa3rt4rlHbtx ar(THBHbrx o6,racreli. Hr,r>xe npHRoAfrcfl cepull sanHcefi MatHl.{T-
rrofo ro.rrfl aKrr.iBHbrx o6,racrer:i Co,rrrru;r, paccMorper{Hbrx B ss I u 2 v l.aB-
lllux cr.],'IbHbte BCrrL,t[tKL], rocJle Korol]trx ga6nrcr,anocb yBer'u4r{el-rue HHTeH-
cr.iBHocrr.r KocMHrrecKrlx .nyueri, a HMerrHo 14.VII 1959 r. (cpur. 20) , l5.VII
1919. ((lur.2l), 16.VII lg59 r. (Sur.22), 17.VII 1959 r. ((rur..23), IB.VIII
1959 r. ($ur.2a) u, HaKoueq, l.lV 1960 r. (gur.25) ',,. Ha npuBeAeHrrL,rx
Kaprax HyJreBafl ,lLllHt4tl npoBeAeua nyHKTt4poM U o6nactw 3aruKaJrHBaHr4fl

* Bce grl{ r{aprr,r r.rcc.[eAoBa,llrcb n [23] npu H3yrreljHr{ cMeueHr.rfl MarHHTubrx <(xoJlMoB>,
CI]'3AHHI,IX CO BCIIbIIUKAI\1I,I.
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-OHr. 
20. I(aprrt uaruurHoro noJifi aKrlrsuoll rpynrlbl 14.VII 1959 r.

c - 6h 54m (so npevr Bc[bruKr.r 6a.n.ra 3 *); 6 - 8h Oam (no apeua BcnbIrlKH 6alna 3f); , - 3h;5om

(Bo BpeMs Bcrrb[ur(H 6aula 3aL); 2 - l3h 55m (nocne ncnutlxx 6anaa 3rL). Ha Qar. 20 - 23 gaau xaprat
MatHr.lrHoro flort o,qHofi s rofi xe aKTgRHofi rpyllnbl..

SauTpHxoBaHbr. AaHHble o MarHHrHbIx Kaplax aKTHBHbIX lpyIIrI IZ BCIIbIIIKaX,
BosHr.rKarourrx B Hr.rx, co6paHbl B ra6il. 12.

Bo rropolvr croJr6ue ra6JI. 12 Aaercr HoMep rpyrnbl (Maynr-Bun-
coH) *; B TperbeM - AHtr, KolAa [po]BoAI'IJlIlcb 3alIII,I'cH; 'B qerBepToM 

-
NtHpoBoe BpeMf HaqaJIa SaflIdckr MaIHLITHOIo TIOJIfl; B I]flTOM - AilWHa BOJIHbI

ilwHLrLr, no Koropofi [poBeAeHbI sarll4cl{ floJltl; B IxecToM - KaJIH6poBKa B

rayccax; B ceAbMoM - MllpoBoe BpeMfl BCIIbIIIIKI{ Lt B BocbMoM - 6ann
BCNbIIIIKH.

'r' Hynepaqr.rn rp]/nn no Mayur-Br.r,rrcoHy Aaercrr roJrbr(o 3a Bpel,rfl Mll, ocraasurte
flonrepcB He r1MeroT.
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I

T a6 nu\a LZ

flptrN{eqaHHe
Aara BanrrcH

nort

3.VII 1957 r.

IIIIC,

17.VII

18.VIII 1959 r.

1,gh45n .-
2,10 30-_

L,l4 00-
{,rt 50-

2,1.4 20-

3, 15 00-

1 ,12 50-

1,6 54-

2,8 03-._

:l ,B 56-
l+,Ll 55-
i,i 3 i0_-
1 ,11 35-

2, i5 00-
1,6 00-

1,7 45-
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I ,10 15..-

2,4.1 20-

3, t4 05-

Thlz^_|lh 4s'

t3 ,17*14 05

L4 17-17 174
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JIAHbI BO

BpeMfi
BCIIbIIIIKI.I

fleper
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BCIIbIIXKIi
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. BCNbIIIIKI,I

floc.ne
BCIIbIII]KI-i
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BCIIbIIXKI,I

To xe
))

flocne
BCN6IIUKI-I

fIepe4
scnEIuxoft
To Ne

flocne
BCIIbIIIIKI-1

IIepe4
scuHruKorl

floc,re
BCIIbIIIIKII

floc.ne uaxc.
BCNbIIIIKII

B xos[e
BCNbIUIKI.i

flocle
BCTIbIIIIK}i

40,0

18 ,3

24,/t

37 ,0

25,0

13,6

[6,4
1:1 ,4

37 ,6
!o,

16,5

26,3

8,7

tB ,0

14,0

39 ,0

li ,4

35 ,0

Ir250,21

52s0, 2l

4386,31

4886 .31

^rr,rl
4886 ,3l

4886,31

4886,31

1+886,3l

4886 ,31

4886 ,31

4886 .31

+aso,:l

11886,31

4886,31

4886 ,3l

4386,31

1.886 ,31

4886,31

4886,31

drJ

7,5
3-l-

)t

3+

VIII
VIII

6

7

B

I

" C 14 rro 17 ttoJtil 1959 r. 3anxcaHa oArra rr ra )r(e ar(TrrBHafl o6lacrs.

B ra6,,Iur(e 12 ece AaHHbre MorNHo pa3AeJrr4rb r'ra r.Be rpynflbi. K nepsori
rpylllIe orHocfrcfl re perxcTparl[I14, r(oropbre IIaqHHa]orcfl B o B p e Nr fl
Bcrrbrrur(r.r (3.VII 1957 r., l4.VII 1959 r., LIV 1960 r.). Bo Bropoii rpynre
HaxoAfTcfl BCLb[]II(H, AJIfl I(OTOpbtx LIN,leeTCfl XOTfl 6bt OALIa 3aIII.lcb, IloryrleH-
Hafl AO Lraqa,.ra BCTTbTIIII{I4 ri CyUlec'rBeHHo Iloc,'1 e ee I{o}Iqa.3anncti
Nlarl[irr]oro lorrfl rrocrre BcrbrrrieK 6anna 3+ 22.VIII 1958 r. u 16.VII i959 r'.

rpoBeAeHbr 23.VIII l95B r. H l7.VII 1959 r. coorBercrBeHlro (cN{. ra6n. 12).
3Aecr B nepBoN'I cayqae BpeMer{H6ia HHrepBaJI MexAy AByMfl rtocJIeAyIourLIMLI
3alr.rcfMfi Aocrr4raer 22.tacon, a Bo Bropo,r,r- 15 qacoB. OAnar<o B o6oHx
3THX Cryrlaflx at(THBHbte o6racrr.i pacnoJlarar'l14cb He oqeHb AaJIelio or ueHT-
pa,rbHoro MepuAHaHa (cnr. ra6.rr. 1), r4e BIHflHI.{e H3MeHeHI4fl npOeI(UHI,I Ha

H3MeHeHr.ie Harlpfl]KeHHocrH MalHurHolo no,'Ifl, BepogrHo, He orIeHb cyil{ecr-
BeHHO. ilOerOUy MOIKHO AyN'larb, rlro I,l3MeHeHHq B paclpeAe.[eHHI.i MaIHI{T-
HO|O no,/la B 3TI4x CJlyqaflx CBfl3allbl CO BCIIbIUeqHL,IMI'I [pO[eCCaMll.

VIII

VII 1959 r.*

l.IV 1960 r.

3+

otJ-r
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i,Icx,rlroqu re,,rbHbrM rrtsJIflercfl Marep14a,l, noJIyqeHI'rbrit IB.VIII 1959 t-
(cu. rfur.24). Bcnr,rurxa 6anta 3 saqa.lact B l0h19n1 14 3aKoHttu/tacb B

12h 50*. Ilepear Banr{cb MarHrirHoro nonq eroi;i aKr}iBHori o6,racrll tlpoBe-

AeHa 3a 2,5 uaca Ao Haqa,ta BCIIbllrlKI'I. fIonropHnte H3Mepe]{ug cAe,'IaHbI
qepe3 rrac roc,,re oKor-IqaHlrff BCIrbrIrIKI4 (cnt. ra6n. l2). Bpeuenrr<iri t'iurepaarr
MexAy AByMr arr4Mrl' r43NIepeHHqMrl MailillrHbtx no,reii IIOpttI.Ka 6 qacoe.

floa'rouy c 6o,ruuoii yBepenHocrbro NIoxHo roBollttrb, ttro pz13,'tliqufl B pac-
npeAeJreHHH Mafllr.iTHolo noJIfl rla o6eflx KapTax cBfl3aHbl co BCnblmKol?
(ciu. Qur. 24).

06 HsN{eHeHLrflx MarHI4THoro [oJlrr MoxHo cyALITb
cTy elo rpaALIeHToB. c Ile.lr'ro BbIt{cHeHIlf BeJILII{I4H

HOCTIi MAIHHTHO|O IIOJIfl ],I I-,IX

r.rsueneuuir, cBfl3alII{btx co
BCIIb]I]IKA MH, I4CTIO.IIb3OBAJIIICb

l(apTbl M a|HHTHblX IIoJIefi,
rrpr.{BeAerrubre I{a Qur. 22-
25, a tat<>xe ony6,ruxoBatlHlJe
v l22l u [1 l]. llocro.urry na
Kaprax, ony6nuronalluux u

l22l u ll1i], uer rpHuiflrblx Ha-
Mr{ 3Aecb o6o3uaqesnfi, eoc-
npor.{3BoAI4N,r BHoBb no oAuoii
Kapre sa 3.VII 1957 r. (rfar.
26) n 22.VIIJ l95B r. (cpur.
27) . l7o orrlM KapraM, a rax-
>r(e (Kapra M, ony6nuxoea IrHbtNl

u [22) t [l l], nr,r6rapzntcb H(:)-

KoropaLfl trau6o,ree xapaKrep^
uax rorr(ru[ypauHfi <<xor'IMoR>)

Maf HLlTllOrO rO,1fl, I(OTOpaf
OTO)KABCTBJItl,laCL, Ha BCOX

no y6ueatturo I4,'1H po-
fpaAr,reHToB HaIIpfl}KeH-

N

z5 [0 75 p0 125 t50 t7,t
cu

<Dur. 23. Kapra uarlrurlroro roJIfl axrtrsHoti
rpynnbr 17.VII 1959 r.

B 6h00m (noc,re ecnlrrurru 6an,ra 3*)
Apy,rux 3altrrcfx :roil xe rpy'n-
nii. Iqerrrpo, <<xo,,IMoB)> MarFlgTi1olro IIor'Ifl coeAHHg,TxcL' r'pflMbINIH. BAo,rl
3Tr4X npflMbIX Li3Mepf,lllicb I-lallpfx{el{HocT}1 MafHI4THOIO IIO"iIfl FIa pa3Jlflq-
HblX p&rcCToflLHllflx oT ueHTpa 0AHOIO I'I3 <<XO,'IMOB)), UeHTp STOIO <<xoIMa>>

OTMeqaerrcrr . nepnOii 6y,r<nOfi B O603llaqellltf X COoTB,eTCTlByIoUlUx Ha'npa'BJIe-

rprii (A 
- 

B, C - 
D rr r. A.). Pesylllarl,I l43MepeHuli npeAcraB.reHbl Ila

Cpru,r. 28, tAe no OCII OpAHtHaT oTJIo)KeHa Ber'IHllllHa IIa11paxerHHOCT)'i ;1po-

AOJIIIH,OIO r{arrHlir}loro noJlf B raYiocax, a IIo ocu a6cqucc -paclcroflH'He B
-rn,o14g1iptx. tlepea rory,rreHrHbre ror{Kri rpoBoA}i,'Il4rcb nptlMnle ilvHVE. Ha-
KJro,FI 3Tijx [pfl,Mbrx Aaer HaM rparALIeI{T MatHl4THio'to no,rg. Ilo'cxoJIblKY npg-
Mble rrrpOtBeAeHbt qepe3 6OlsUrOe q'I4,CJIO TOqeK, TO \,IO)KHO IIOIaIaTL, qTO

rpa,AHeHr onpeAeJlet{ Ao,BoJIL,,Ho yBepeFIHo. 3uaqeHIas rpaAI{elHro'B [pe,4,CrarB-

Jre,r-rbr rB ta6,l. 13.
flpo'c,raorp AaHHbrx ra6,T. 13 IIoKa3bIItaer, qro AJIfl rlepBoii rpyrtrbI

sanuieri B oAlll4x HanpaBJIeIII'lsx rpaAI{eHTLt y6r,tnarcT, a B Apyll{x yBe'rIIrqH-

Barorcrr. flpu erou yMeHbIrIeHue tllaAHeI.troB B oAttoM IIanpaB,'IeHI4r'I FIe cuJlb-

Ho ,orJII{qaercfl or yBeIHqeHuf rpaALieHroB B ApyroM HaIIpaBJIeilI,tu' B pe-

3yJrbrare Mox<Ho cKa3arb, qTo AItl 1lepBoi.i rpyntrbl sangcetl 6o.lee u.nu

MeHee ou{yTr.rMoro yMeHb111eHl1tt rpaAHeHroB Her. C,re4yer [pll sToM noM-

Hr4rb, rrro AJrf Cayqafl 3.VII 1957 l. o6a ll3MepeHufl cAe,IaIlbI Bo BpeMf
B c rr bt uI K H, a IIOoTOMy pe3y,'IbTaT 3TOT He CpaBHI'lM C Telu, NOrOpltii C,re-

Ayer 1I3 pacct\{orpeHras xoHcprzrypaqyii noJIfl B $ 2, r4e Izc[o,'lb3oBaHbI AaH-
Hl,te O6 b6cO,'iioTHoM IIoJIe Ao tI noCJIe BCIIbIIIKI'I. tITo KaCaeTCfl

cryrrafl 1.lV i960 I., ro pe3yJlbrarbl ra61. 13 npauepHo corJlacylorcf c AaH-

HbII!'lH S 2.
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BcrrbuuKu 6anra 3{); 6 - l.IV 1960 r,: roqrt - loh l5m (trocre MaKcr.rMyMa BcnbrlrIKn 6a.rra 3f), KpecrIlKI{
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z0 t0
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20 J0

L'10 ",t<.t

Oun. 28. OxosqaHue

Lft'o xacaelcfl Rrolloii, 6o;rec MHoroqHCJrerrrroii rpynnbr caVqaeB, .r'o ,utrr
I-ree NroxHo cyAHTb O Hanl)aB,'reHr.rt{ r.r3NlerreHLrrr 'fpaAr]et{ToB AO rr r o c,'r e
BCIIbrr,ul(rj.3Aecl Ha6Jr1()nae'fcq cJreA)-rouarr AoBo,Tbt{o xapar{TepHar{ Kull).t.ltHa
Lr'3r\,rerreHHri rpaAHeHToB: n ep eA Bcrrbtr.uKoi.i r.r x ee H a tr S Jr y rpaAfieHT no.[rr
.lqyelHo Bo3pacraer no 60,'rbtxHHCrBy uarrpaBJrer.rHir (cp. Aar.rHrrre 3a
?0.VIII 1958 r. u 22.YllI 1958 r. nepeA ncnsiuxori 6atna'2+ u 3a'r.e,.,,r
rrocJr e arorl, BCIlbrtIrKlI tr B H a q ar'] e Bcflbr[rKr.r 6anla 3+ :a 3ToT ir.ie
Aeub; a raKlKe rpaAueHrbr n e p e A BcilF,rur(oii 6a,r,ra 3* 16.VII 19b9 r.) .

lloc.ne )Ke BCtlb]tuKH rpaALIeHTbt 3aN,terHo laAarcT no 6onrurl-.rHCr.By
Ha.rpaBrreHHii (cp. rpa/:rHeHr y H ta 22.vlII lg5B.. lghQQ,rr 23.VIII lgsu i.
12h50', sa l6.VII lg59 r. lihQgm H l7.VII 1959 r. 6 h00.,a rat(x{e crrr,.raii
lB.VIII 1959 r.), rorrt lla orrrle.,'rbrrrix IranpaR,'relrriflx rJHoraa uN{eercfl Her<o
roptrr:i pocr V H, npan4a :Jat,rerHo nreulrrrr.tri, rre\,1 ]rBe"rruqelrue no Apyttrt!
IlaIIpaB,'IeHriql,r. SrOt pe3yJlbrar I(artecrBelrHo cofdracyercfl c Te\,1, rrro nor'r)i-
qCHO B 5\ 2; '11'9 I{ACAETCfl i(O.TITItICCTBCHIIOfO CPABHCHI,If, TC OiI(J 3ICCb I.IE



BrrodrHe orrpaBAaHo, TaIi r(ar{ e \ 2 oqeuuBaerct tpaAnerrr Itotrepeqllor(,'
n o Ji fl s6ttuzu Hynenori ToqKr.r, rorAa KaK 3Aecb r.r3Mepaercr rpaAHeHT n p o-

AO,'lbHOIO IIOJI tl B HaIIpaB,'IeHHI,l npfMblx, COeAI'lHalOUlHx OTAefll,Hble I1o'

Jrroca. Ho lem He r,reHee, Hanpr.IMep, A,'rl BclbuxeK 22.VIII 1958 r. BeJILtqIll{bl

VH s o6ol.lx cflyrraflx npar{ruqecKH coBttaAa]or (sAecl 0,10-0,20 zcf tdil, a

rau nariAes rpaArieHr 0,lB eclxu). A,,rs Bcrbuxxrr 16.VII 1959 r. yH s4ecr
o 2 paea x,reHr,ue, qeil{ npr.rBeAeHHbre e ra6r. 7; gnn Bcnburrr{}i IB.VIII 1959 r
rpa.4r4eHrbl, npHBeAeuHbte s ra6r. 13, npaxrti.tecr(u B ,cpeilHeM coBltaAator c
rpaAHer{TaMLr, Aa}rHbrl,rr.i p, ta6n. B. Xorfl r,rarepuaJIa A,,rrr onpeAereHllolo Bbl'
BoAa eur,e Her,ocraroql{o, npeACraB,'rreT 6o,rtruoli ullrepec raK>t<e t} a x r
yBe,rrrqeHVfl VH nepeA BCrrbI[II(oii. B [36] raKx(e uaiiAeHo a]larorHq
Iroe 1ivg11611leHHe tpaAHeHTOB rIOC,1 e BCIbilIKLI, XOTfl Ha Api/roi.i AeHb UOr-IC'

BepH)1r'IOCb K CBOeN'ly HCXOAHO\{y <npeABCIbllxer{HOM)i>> COCTOflH}1]o.

B sarurlo,leHue lprrHocr4u 6.raro4apsocrr, H. B. loAosHzxoay, A. H. Ea
6uuy, T. II. Xpouoeoii sa noN,roulb B Bbrqr.rcJreHl4flx r4 A. E. Da,rxoBoMy 3a
r oAtol'oBI(y r.i.l,r locrp a qrlti.

l5 nar l!lti2 t I
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AI(ALEMljfl HAYI( CCCP

I,I3BEET]|.lfl KPbIMCI(OI'I ACTPOo.143I4TIEC KOTI O E CEP BATO PHI,,I

Torr.r XXIX, 1963 r.

C B Eq E H H E M ETAJIJI H TI EC K H X JI H H I,I }I B O B C TI bI III KAX

H. H, Cmenat.nru

IIo crexrparv xpouocQepnux Bcrrbr[reK, floryqeHHbrrlr Ha cfleKrporpaQe ECT c g[reJIL!,

paccNloTpeHa r(aprI.IHa pa3BHTHq BcirbrrrrxH Bo BpeMeHH.
Hafiaeso, uro n nepnofi cpase pasnurus ua6,,trcAaercfl cBeqeHHe BoAopoAa, re"'Iurl il Het(o'

Topbr). cu,,rbHbrx .nusnii Me'raJrJroo. Alq 6onsulalrcrBa rxe ApyrHX MeraJrrraqecKux auur.tfi trrat<-

cui\ryM cBeqeHufl rracrynaer c HexoropbrM 3arro3aaHr.ieM r4 npoHcxoAI-IT sa ltesruefi Bbtcore,
qe\{ cBeqeHr.ie BoAopoAa. Cse.reHue ,ruurii pegxux 3eMe,'rb Aocrr.inaer MaKCHMyMa eue
IIO3AIICE.

'l'axyrr xaprurry Mox(rro o6rqcHnrb pacrrpocrpaHeuuelr yAapHoii Bo!'rHbt H3 o6.nacrs ua-
qaJr;] BcnL,rur(u rr nos6yx<4euueu xoouocrpepbr 3a ee (rpourou.

Kpottle roro, Ae"'Iaercq IIonbITKa o6tgcuurr pasnuuuufi BIIA gMrrccnl.{ BcflbnxKl.t B !'IHHH-
ffx ltoHu3oBaHHoto il HeuoHI.t3oBaHHoro xeJle3a.
' I/IETALLIC LINE EMISSION IN FLARES, by ff. l/. Stepanqan.-'Ihe development

ol flales rvith iirne has been studied using spectrograms of chromospheric flares obtained
with the echelett spectrograph of the solar tot,er telescope.

It was lound that emission oi hydrogen, helium and some intense metallic lines ls
obselved at ,the lirst phase ,ol dwelopment. Most ,ol the ,other metalli,c lines ,sh,ow a time-
lag in ihe commeucement of emission, rvhich takes place at a lorver height than that ol
h],dlogen. 'I'he lines oI the rare-earths attain maximum still later.

The described development can be explained by the propagation ol a shock wave irom
the legion of flare commencement and the excitation oi the chromosphere behind the shock
llonl.

An attempt is n'rade.to explain the dillerent lorms oi llare emission in ionized and
rron-ionized iron !ines.

B crexrpax xpoNroc$epHbrx BCrrL,r[reK MoxHo Ha6r]oAarb 6o,rluroe qrlcJlo

3MLlCCr.lOHHbtx Jtt4LIUrt. llpU.re,n XapaKTep H BliA [1X oqeHb pa3r]{qHbl. Ha6,rrc-
Aarorca JtHHrlH, rpe6yrcuHe lJrtl cBoefo Bo36yxAeHI.If caMblx pa3Hblx
yc,r onu ft.

Hauu [peArrpxHrra flonbrrKa cBfl3arr, orAe,rbHbre (tarrlr Ha6rtoAeHui'i,
Kacarcuuecfl B ocHoBHoM cBeqeHufl NIeTa,'IJIHrIecKlix JlHllllll, B eALIHyIo cIIeK-
rpocKonHqecKyro KaprHHy pa3BHrHfl BcnbrileK.

3aAaqa ocJrolKHrrercfl rpyArrocrbro Ha6,'rroAeHur pa3Br.rrus BcrrbrnIKr.r Bo
BpeMeHH, oco6eHHo B ee rpeLNIaKCHMa,'IbHoii Qaae. trIs ecero o6ruupuoro
MaTepr.raJra, no,Tyqgsro.o Ha BatxeHHoM cod'rHellHoM Terecxone (ECT), tnlu

cNrot,rrr4 oro6parb Ars o6pa6orKr.r Bceto ABe-Tpli 6o,ree H,rrli NreHee rroJtHble
ceplrH Ha6rloAeHLIfi ncnuuex, AA v ro HI4 oAHa u3 HIlx He 3axBarblBaer
\,laKCHMyMa BCnbr[rKH B BOAOpOAHbIX JIHHI{,]X. TaX qrO Hatlt npHUJlOCb IIC-
rro,,rb3oBaTb H oTAe/'rbl-lHe pa3p03Her'rHble Ira6,'IIoAeHHfl BCtlbIIrIeK.

Onuuer,r cHaqaJra paccMarpr.rBaeMbrii HaMu cneKTpocKonrlqecKllfi lvtare-
pr.r aJr.

25.VII 1959 r. Ha crerirporpa$e ECT c olxe,'re [1] 6u,r no,'IyrreH crleKrp
xponroc$epHof, BCrbItlKH Ha ilvM6e. B ryr{ax Ho ua Kopoi{orpaQe BCIbIITIKa
6br,ra staAHa B BHAe flpKoro Bbtcryna HaA Kpae\,t, Koropbrrl Hecr(o,'rr,Ko pa3
pa3ropaJrcfl. B cnexrpe BuA,Ho Ao 500 3Mr4ccHoHHbrx "ru4Hxii. IIo xaparrepl,
CBEI]CI{Ufl HX MOX(HO PA36I,ITb I]A IIECI(OJIbKO IPYIIII, CXCMATI,IqCCI(H NPEA-
craBreHHbrx Ha qlur. 1

6B



I( rpynne I orHocqr,cq B ocHoBHoM BoAopoAHbre ilhLrLlu, a rat{}Ke HeKo-
Toptie cr4JIbHbIe iluHvrLl Mera,r,rroB. Ouu xapaxrepH3ytorcq Harrr{queM qerblpex
y3JroB, uau6o.rree flpKr4e H.l Koropbrx yset A (cr,l. rpur. 1), ue o6,raAarcu{uit
.TIYLIEBbIMH CKOPOCTSMI.{, U NU6POC B KPACHYIO CTOPOHY B. BCC Y3JIbI qETKO

oTAer,reHbr oAHH oT Apyroro.

t
n uck

* 
Kpocmn

+)

@ur. 1. Bu4 ,ruurlii B cner{rpc BCnbr[rrc] 25.VII 1959 r. (cxevrarrluccxoe uso6pa>xeuue)

I( rpynne IJ ottocsttc ilorrrr.r BCe l,rerzrJI.[HrrecKue ilt7,Htt4. Bo"ree cra6bre
LI3 HI4x HMeror roJrt,Ko aapo A, a 6o,,ree flpKrle-u elr6poc B.

fpynny 111 cocrae,'rflror re,rrueBbre ,rIr4Hr.rH. B Hr,rx He Br4AHo HLIKaKofi
crpyKrypbr H fAep, ItrlHHfl olreHb pa3Mbrra 14 Aocrr4raer HaH6o,,rbluerl npNo'
cl'rI B MeCTe er,l6poca B.

Herrepraa rpynna - xpor,rocQepHbre ,'rr4Hnli. Ceeqer'rue Hx He Aocruraer
Bbrcorbr, ua xoroporl pacrror,IoxeHo flApo.4. tlacrr e'rlix rr.iHr.iii cBerr4Tcf Il
Ha ArICKe, a qacTb-To/'rr,Ko Ha r{parc. K erorl rpyflIIe oTHocflTCfl ar4HH14 peA-
Kux 3eNreJrb,,Ti, Co, Y, Zr, V, Cr. CN, Sc, IrecKoJrbKo .nr.isr.rrl Fe+ n'Fe u turso-
II'I C HEOTIO)KACCTBJlC.H HbIC JII,,I HI-iI,1 CO.II HEqLIO f O C N EKTP A.

B ra6,rraue IIptlBoAl.rTCrr crrHCoK ,tl{ltuii, ua6,rrcAeHHbrx B cneKTpe aroii
BCrrbnxKH. B cro,r6uax noMeureHbr creAyroufle AaHubre: 1) M uo nopqAKy,
2) l, no r(ara,'rory Poynan4a [2], 3 u 4) e.uer,relrr r.r r.rHrer{cr.iBHocrb B Qoro-
cQepe ro roMy )Ke Kara"rrory, 5) Ne rpynnbr, x xorOpor:i o'rrlocu'rcrr AaHIlar
Jtt4r1rfl no xapaKTepy cBer{eHrifl Bo BCrrbrrrrre (cu. nlrure) .

Cnucox ,rrr.iur.iri oxBarbrBaer o6,,racrb Bo,rH or 3630 ao 6562 A c npony-
crizrMH ?,,?',4872 4918, 4960-5010, 5035-5100, 5430-5500, 5540-5730 A.
B pa6ore [1] aau crrl4cor( 3Nrr.rccrioHHbrx JrHHl4i.i BclrbnrrKr{ ua Aucxe 17.IX
i959 r. e o6,'racrrl cneKrpa 3209--6162 A. B neper<pbrBaroureficfl c HarrrHMI4
sa6.nroAesufli\,rH o6racru AJrr.rH BoJrr.r aBropu l1] r-ra6,110Aa,ru 260 "ruunri, sa
Hatuer\4 ;xe cner(rpe BlrAHo 4B0,ruuufi. Taxoe pa3,'Iuqrie npoucxoAllr B ocHoB-
HOM 3a Crrer xpoMoccpepulrx ,rriuuii, orHeceHHblx HaMr.1 I{ rpvilne IV. 3rm
,TIHFII,1],I BO BCIIbIII]KC HA AI{CI(E HE BHAIIb].

LIacrr r-ra6,,rroAeHHrtx ,rr.iuui.i 6ttta o6pa6oraHa. @oronerpl.luecxufi pas-
pe3 rrpoBoArlJrcs qepe3 yse,u ,4. Errnu onpeAeJrelrbr sKBr.rBaJreHrHbre rurlprlHll
,ruutifi W, lo,tvutltpuur,r Afu H ueurpa,,rbHl)re HHTeHCrlBlrocrH I u. W ta 1,, onpe-
jle/rIfl,rrr.icr, cHziqa,Ia B eAr{irHuax r.iHTeHCHBHocTr.i opeo,'Ia ot(oJIo y3ila, a 3aTeM
trepecqr,rrbrBaJrr.rcb B eAr.rHr.rubr r4HTeHCr,rBHocrr{ uenrpa Ar4cKa (cuaua,ra HHTerr-
criBHocrb opeoJra Bbrpaxar'racb Lrepe3 Ha6rroAaeMyro 14ureHCH'BHocTrr Kpar
LHCKa Ha paCCTOEHLrr4 p:0,95, a 3areM nepecrrr4TbrBa,lacb no roreMHeHr.{ro
AHCKa or rreHrpa K Kparc e Aauuori cflexrpaJrr,Hofi o6,racru K rleflrpy aucxa).
3ra nporle4ypa Moxer BHocrrrb cyuecrBeHHue oruu6xra, TaK KaK lJrorHocrb
I(pafl Ar4ct(a Ha crler<TporpaMMe oqeHb BeJrr{r{4, a IJI0THocl'b opeo,Ia N4aJra.

Kporr,re roro, Mecro c p:0,95 onpeAe,qflercfl He oqellb roqHo, a Ha 3roN,r pac-
croflHHrl or rIeHTpa AacKa r.rHTeHcr4Bnocrb cr{d,rbHo MeHfiercg c p.3ru npu-
r{I.IHbi nptIBoAflT K TOMy, riTO nor'tyrleHHble uttttu rx/ 1i .1,{ Mox(Ho paccMaTpu-
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3809 ,694
3799 ,560
3798,523
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3795 ,011r
3794,775
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J/rr_,Jtl/
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3767 ,206
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Fe
Fe

CN
Hro
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CN
Fe

CN
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Fe
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J/.1jJ,O/L)

JtD:],Jl
Jr,),l,JJZ
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3728,4q4
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Y+
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BaTb cl(opee KaK oTHocuTe,lbHbl€ Be,r[4rtHIlbl, a He Kat( a6coJlloTHlrle. IlpH
onireAer'ieHrr14 afu Fre yqurbrBa.rcrr HHC'I'pyNreHra/'rr,Hbrfi r{o}rryp cneKrporpaipa,
rar{ rrro A,'rfl caa6brx lrLtHLri (A},<0,1 A,1 ro,ry[,rapr.rHa B 3Haqr.rre.J'rbHoli cre-
neHLI ollpeAeJIfl eTCfl l,lHCTp.Vl\,IellTo N'I.

llo uuc.ny Ha6rroAaer'rbrx BoAopoArrbrx ,'rar'rr{ii 6u,ro orrps4erer{o n". B o6-
,'racru Bbr6poca .B H ysna ,4 e nolopoAHbrx r'rr.rHHqx Ha6,'rroA,3erCfl H2e, B 06-
,[acTIt )Ke y3,rla.4 ua sbtcore cBeqet{ilfl MerarJl]4qecKllx,rthH!iii BLIAHbt ro,'tbKo
IJ17 l H16 (orreut HeyBepeuHo), npuueu Hr4)Ke y3Jra onqrb Br.rAHa H2e. IIo
0opr'ry,re lgn":23,26-7,5 1g z, rAe n - Ho\,Iep nocr'IeAHeii Ha6,lioAaeMoii
JlllllHLl Cepl.lH 6a,rll',lepa, lIO,']yqae\,1, qTO B rIepBOx,r C,rIyqae fle:3.1013, a nO

.IBTOpo\,1 7 10. 1013. Tg, .116 N{bt rle BHALIN{ 6o,ree BbICoKLlx tlrelloB Ceplllr
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ba,ruiuepa, Ired'rbgfl o6rqcuurt HeAoAep)t(Kotl clexrpa Hr'u{ Kat{LINII.t-To Ap}-
u.r\rn (bororpa$uuecNraura scpiperraplu. R grofi o6racru cileKrpa na6.nro-
raercs 6o.nuuoe qrlc,qo SMr.ICCHoHHbrx ,ryr.rslril MeraJIJtoB, Koropbte e o6ttq-
HoM_xpoMocQepHorvr cneKrpe rop a3Ao cra6ee, qel,r BoAopoAHbre JruHr.ur.

IlonyueuHrrc ne xopo[ro cotJracy]orcq c oilpeAe,'rerrHflNrr.i l1pytHx aBTo-
poB, uanpunep [3].

Mg -'tiz'5

<Dnr.2.3'anucl ria urrxporporoMerpe M@-4 rpex noc,rreAoBareJrbHbrx r\'ror,ren'roll
ucnbrurr(r.r (H B ri Mg 5172,5)

flo eroii cneKTporpaul,re 6u.nr.r onpeAe,'reHbr Bblcorbr cBeqeHl4fl BCIrbtirIKH
ts pa3Hbrx d'rr,il{Hrx. @orouerpuqecKl,re pa3pe3br IIpoBoALIJM'cb nonepeK AI4c-
flepcfill. Eu,ru onpeler-rerrbr nod,ro]KeHHrr nlr6poca B, n1pa.4,ti ero pa3N{ep.'
Pesy"rrrarur H3MepeHuii c,regyrcurue. Br,r6poc B HaxoAurcrr IIa Bbtcore
l2 000 rcn HaE ,rnrr,r6orr,r, 1,se,r ,4 B Jrr.rHr.rrx H r.r Ca- r{ uer(cropbrx Ap}rrux
cr,iJrbr-rbrx luHwr,x - ua Bbrcore 7000 K.tL, B ntlur4rx >xe 6onuultucrBa ApyrrlX
Ivrera,'iJroB (rpynna II) - Ha Bbrcore 2500 rcn c He6orbIUI.nr pas6poco\,I roqeK
B npeAeJrax lr3MeperrHii. llo eenHqHHe >xe y3fla nonepeK Al{cnepcr.rr4 JIHHLII'l

rpynnbr /1 pesxo Aerflrcfl Ha ABe qacru. Paccrr,rorpnr,r ro,'rbKo Jrr.tHtiu Hefi-
TpaJlbHoro H HoHH3oBaHHofo iKefle3a. B ,lr.tultnx Fe sern.urua y3,'ra BCIIbttrIKt{
4700 rc.u-+150 rc.tt rra Co,rHrIe. B ruHr.rrrx xe Fe+, r.iN{e}oLIrHx flpKo BLIpax(eH-
urrii yse,r ,,4, 6400-+- 190 r,u. ,Nluorue ,'rHiurr.r Fcr oruocqrcr K rpyrne IV ,t

r{\,lercT c,ra6o BbrpaN{eHHoe gApo LrJrr.i coBcet\,{ efo }te uN{eIoT.
Boguuxaer Botrpoc, He rrBJrflercn Jil4 oro pa3,rr.irrHe B pa3NIepax y3Jra pe-

3y/,tbTaToM pa:,rauuoii t{HTeHCI,rBHocru .rrtir.rafi. Huxaxor.i 3aBHCr.ntocrl.r }le}l(Ay
3I(BHBaJleHTuoii ruupuuofr (unn 1u u Al,.) tr pa3MepoNr v3fla BCI]bllxKr.r B 3rHX
irlrHurrx He 06Hapy]KeHo. EbrJrH npoBepeHbr 3aBHCrlMocrrr Be,'Ir{qr{ur)r y3.na or
noreHuHaJra aos6yx4euHtr Jtull\Lt r4 oT BepoErHocrH lepexoAa. floTenqrla"llt
Bo36v)KAeH].1.tr LJtn BepxHr,rx ypoBHeri Jr\tivi Fe, e Noropbrx 5r3gv1 BCrttlul(14
lrNreer Be,'rHLrr.rHy 4700 tt.m,3zlr{Jrroqerrbr Meir(Ay 3,20 u 4,40 eo. fioleuutia,ti,l
>r{e AJrrr nuuufi, Fe+ - or 4,80 ao 5,60 ea. Eo,ree pasl,u,rrL,ie JtrlHt4H uil,tetor
MeHbIXyrc Bepo,THOCl'b nepexoAa, qeM r\,reHee pa3Mbtrbre.

Taxuu o6pasor,r, rloJr5rq2g1.u, rrro JrHHrrH 6olee JrerKo Bo36yAUMbre (ueir-
rpa.lrurrrt aror\,r, N4eribxrHii rroleHuua,r eos6yxAeHHr{ lr 6oluuras Bepottr-
r-rocTb rrepexo4a) nos6yxAer-rbr Bo BCIrbuxKe B MeHbluerl O6aaCrn, TO,lbl{o B

rleIITpaJrbHoli uacrli ys.rra.
I{a nropoi.i o6pa6orariuoii rrauu cepLrrr rJrac'rr.rHoK noc,'Ier.oBareJIbHo

culdN,raJrcf cneKTp oAHOlo r,i rolo )Ke NIecra BCflbllul(rr c Lll'lrepBaJIOl,l B He-
cKod'rbKo Mr.rHyr. t{acruquan o6pzr6orxa srori BCnbruKLI rpr.rBeAeHa n [4]. Ha
nepaofi tL3 rJracrr,rHox sroia cepHH JrulHLrvr r\,rerarr,/roR cra6trt, JII.rurrH )Ke BoAo-
pOAa HI\4eloT MaKCI4[,1a,']bHylo I.IFITeIICHBHOCTL II lX]ipOKHe Kpbl.rlbfl. I{a sCeX

nocd'reAyrouux fr,lacTLIIlKax flpl{ocrb BoAopoAHLtx ,ruuuti cIIaAaeT, flpl(ocTb

75



xe MeraJrJrHqecKHx JlUHt4:/- CHaqaIa Bo3paCTaeT, a IOTOM HarII]HaeT IIaAaTb..
3ro naguo ua $ur. 2,rr,".{aH npuMep :anucefi ua,iuurpoSoroMerpe MO-4
JlLIHHr.r HB u Mg 5172,5 A. 3anucH c rpex r,'racrHHoK, cHflrbrx irocJreAoBa.
Te,'IbHo (nroneurnr 1, 2 u 3) , ,con,ueuleHbt rro AaJreKr.rM HeBo3MyrrIeHHbrM yrra-
cTi(aM HenpepbrBHoto c[eKTpa, r,rMetoulHrvr Ha BCex II,lacTHHKax oAI4HaKOBy]O,
HHTCHCHBHOCTb.

I(ax ronopuJrocr, B [5], nnuuu penKHX 3e[,reJrb Aocrrrtaror r\{aKcliMylra
CBCIIC.HHfl EUIC IIO3AHEC, qCM JI.PYf IiE I,ICTA,I,']UqCCKHE JIHI.Iil}I.

Bus1ra,q6g61fi npocuorp r,lacrriHoK co ctteKTpaMrr BCrrbt[Ier ua nul,r6e'
'I'aI(}}{e AaeT BO3l\,lOxHoCTb BbIfCIIHTb HeKOTOpbte 3aKOHOMepHOCTr,r B Xapali-
Tepe cBerreHug luuuit pa3Hbtx 3,'re\,reHToB.

B cnexrpax BCrIbrueK, ptN,reloull{x 3N,Il4cclilo BoAopoAa c 6o,ruual,rtr KpbrJrb-.
fl,Mll H flpKo Bbrpaxeuuor? crpyxryporl a4ep (uro uaure Bcero orHocurcr.
K Haqa,'ibHofi cra,uu pa3BlrrHfl scnrrurNlr), KaK npaBH,'ro, B Jlr4l?4flx feJrufl
cTpyxTypa TaKafl )Ke, KaK r.r B JTHHUflX BOAOpOAa, ilVHLlH MeTar'r,'rOB C,qa6ur.
Ec.nu xe Kpbrr,rbn B Bo;xoporHbrx r,u.rHr.ifx r{a.rrrrr, Ho cr.pyKTypa BCe }r(e qeT}(o
Bbtpa)Kella, B JTHHHflX re,Iila qaule Bcefo 3Ta cTpyKTypa Irr'roxo Bbtpax(eHa Lr

[,'IoulaAb BCtlbrr]rKH BAorTb JTHHHLT 6o,rtrue, qeM B BoAopoAHbrx nurrr,rqx roii
>xe HHTeHCr.rBHocrtr. To, qro iluHuu He csergrcs ua cpoue uenpeprrrBHoro.
cneKTpa, a ,nHHHt4 BoAopoAa - ua $oue nunufi. not,roul.eHHfl, rvroxeT co3AaTb
r'rolKI{oe BnerraTJreHHe o pa3rvrepax BCnbrulKH Iloneper( AHCIepcr4i{ ].r3-3a pa3-
Iroro KoHrpacra. Sror acfrpexr r.rcr<,TtoqeH, rar( KaK 6r,r,ro QoroMerpHqecr(u
o6pa6orauo I.tecKoJrr,Ko nJacrul{ot( TaKoro poAa. B 3Ttrx cneKTpax ,'IHHr.rH
MeTaJT,IOB 3aMeTHO rrpqe.

tr4s acex grux Ha6,lrcAelrr4l.i BbrpHCoBbrBaercfl cJreA)/roqafl Kaprr.rHa pa3-
BI4TV'l BCIIbIII]KI,I.

Bcnsrrur<a uaquHaerc.fl Ha KaKori-ro Bbrcore n xpol,rocrpepe. IIT.THHH BoAo-
poAa HN{eroT oqeHb IrrHpor(He xpbrJrbfl. Bo scex Ha6,rroAae\,nrx ,ruHrax (H,
He, Haa6o,ree cHJIbHbte fluHHH urera,r,ron) BCIIbITuKa cocroltr lt3 orAeabHbtx.
)/3JIOB C PA3I]bI[,II1 JIYIEBbIN'IU CI<OPOCTflMH.3ATCI,I CBCTICHHC PACNPOCTPAHf-
erct BHH3, r $oroccpepe, ltaLrHIralor 6o.rlee flpKo cBerHTbcfl .rrurrHl.I Mera,,r,'roB,
AOCTI{tafl MaKCI.iMyN{a CBeqeHt4fl Ha HeCKOJIbI(O N,ILIHV'.I' [O3AI]ee, LteNI BOAOpOA,
l.r s 6oree r.rH3tc.rx cJrorrx xpor,roc(tepu. Ilpuueu cBerreHr.re rreiirpa",rrultx il,re-
TaJIr'IOB 3aXBaTblBaeT MeHbUytO O6nactt, qe\{ I,IoHI43OBaHHbtx. 3arelt nos6y-
x<Aerrue paclpocrpaHrrercr r.r Ha Hr.r)Kr-rrorc xpoMoccpep5,, accrr.iraroT MaKCu-
N,ryN{a flpKocrt4 Jtt4HHLt peAKr.rx BeMe,rrb, cBerrrrcrr H All}i f He xpouoccpepubre Jrr.t-
ntrr, o6ur.rto lra6,rIoAaeMbte roJILXo Bo BpeN,tfl 3art\teHllg.

Paccn,torpu'M, KaI(He Ao,rx(Hbt 6otrr yc,roana AriIx rar<oro rlloreKaHur
BcnbrtrlKH. i{e 6yaeu roBopHrb o nepnori cpa:e passurrrr BCr]b[rrxu. xoroptrli,
HailpuMep, paccMarpHBaercfl B [6]. A"rrfl Hac cyu,IecrBeHHo roJrbKo, q1s Hi1

xar<oii-ro Bbrcore n xpouoc(repe rpoucxoAt4r cHJtbHoe clKa'ir4e r.r pa30tpeB.
ra:a. flo orpeAe.[eHuflN{ x,tHortrx aBropoB txt) Ha nepr.iQeprar.r aroi.i o6,lacrn
-1Ors yt T'-1,5-2.104. B elort o6,racrr.r N4oryr cBerurbcfl Jrauur.r Hau6o-
'rtee pac[pocTpaHeHHbrx 3r,te]vteuToB H,,IH Te, .i(,18 t{oTopblx \/c,rtoBllfl nos6y-
)KAeHI4g uarr6o,ree 6.raronpr.rnrult. TeoperHqecKrle pacrrerbr Bo36yr111sH11n
BoAopoAa 14 rer'rHr B yc,rroBHflx BCnbrurKr4 npoBeAer.rbr B pa60rax [3, 7-9].
Pacqerur A"[q Na u Ca+ [10] noxaslrBaror, qro uau6oaee cr.rJrb[rbre.[uHr.rH
3TIlx 3,'IeMeHToB Tal()Ke MOIyT CBeTaTbCf ttpr ne: 1013 H T":2.10t. Antr
cy6opAunarrtrtx .rrlrur.iti Ca+ c 6olee BbrcoKrlM noreuuua,'rox,r Bo36y)r{AeHilrr
(uanpuuep, ?" 3707 u 3737 A) rpe6yrorcrr 6oflee BbrcoKr.r'e r,'rorHocrr4 H reN,t-
neparypbr.

I4z eroil,3oHbt rloBbrueHHofi rr,ro'tHocrr.I H Tervrreparypbr r\,toxeT pacrlpo-
crpar.rflrbcr yAapHaf Bo.rrHa. Paccuorpur,r ee pactrpocrpaHeH14e nurrs, r cpo-
rocQepe, a o6.tacrl c loBbrr]rarorrlerlca r,'rorHocTrrto Ha flpuNrepe BcnbrrrrKr{
25.VII 1959 r., orucaHHor? Bbrrrre.

fpy6o 6y.uertl cttl'trarb, rlro o6,'Iacrb nepBoHaqaJlbrloro cBeqeHIir{ BoAo-
poAa, feJrr.rfl, H u K Ca+ HaxoAHrcfl Ha sr,rcore 8000 rc.m. [4n cBe-qeHrrfl
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6onuuuHcrBa MeraJlJluqecl(ilx ,ruulrft Irr'roruocrb n":lQt3 HeAocraror{Ha. Ha
.Bbrcore 2500 tt*t, rAe ua6nrcAaercs cBer{eHr.re MeraJlJrr4qecKr.lx Jtr4Hui , B y3Jre
BCnbru.KH rrdrorHorcrb rro Haur.rN,r onp€.4ereHlrsna l0la (no loc,rerlnel:i er.rAHraoft
ltuHuu cepHH Ea,rrsuepa). 3ra n.lorHocrb, no-BHAr.r'MoMy, AocraroqHa AJrf
Tolo, qro6lrl AocrHtJto MaKCHMyMa cBer{eHae 6o"ntruugcrBa N,terar'tJllzqecKI4x
nuuufr r.r B To xe Bpetvrfl oc"ua6,ro cBeqeHr.ie BoAopoAa 14 Apyrux cHr'rbHbrx
.Jr.rurzii r.rs-sa roHr.rlKeHHfl reMrreparypbr. Z,rlnrocrpupyeM sro Ha npr.rMepe
TeoperuLrecKfix pacr{eroB Irfl JtuHVi4, 6r+ [101.B paccMarpr.rBaeuoii Ha;uu BcirbrtuKe ilvHHLt H u K Ca+ (nepexon
4p-4s) cBerflTcrr Ha rofi rxe Bbrcore, qro u JtuHHLr BoAopoAa, a B Jrr.rHuflx
X?" 3737 u 3707 (nepexo4 5s-4p) cBeqeHrre ua6nroAaercR uu*e, raM >xe!
.fAe u y 6o"ururuncrBa MeraJrJrHqecKHx nusuit. rlo Aassurnr [10] npu [epexoAe
'or rorrglt c Ts:2.104 14 fLs:1013 x rorrKe c Te:1,5.104- u' no:'l ,1grs
,oTHoIxeHHe n4pln4s , onpeAeJlflIoxreecBeqeHues H u KCa+, yNreHbrrraercr,
,2 t't5s/fi4p , onpeAe,Irflroulee CBeqeHHe B ,'U{HHflx X?," 3707 u 3737 A, yae.nu-
rnlBaercfl. C Aa.ntuefiiluM >xe yMeHbrueHuetv T rn5rf nap lrvr€Hbrxaercfr.

Cr<opocrr pacilpocrpaHeHr.rr Bo,'rHbr MoxHo noAcr{HTarb.
Maxcul,ryu cBer{eHl.ig rBCrIIbrlrlKI,r B Ju.IiHHfx MeTaJIJIoB Ha,cryrilaer Ha He-

cricJrbrKo rMr4Hyr (l-3 nuru) [oBAHee, qeM B Jlur]rurx BoAopoAa, Ll Ha
.5000-7000 K.ilt HVtKe. OrcrcAa cpeAHsfl cKopocrb pzcnrpocrpaHeHr.rfl Bod,r-
ur,i 30-100 rcttf cerc iur'ra, rpy6o, 100 rctrlcerc. crr<opocir era 4o,r,xlHa cr.iJrblro
rleHqrbcfl ,c eH,c,oroii r.i3-3a norelpH 3HeprLiH BOrrHbI Hil z3,tyt1g11ue. Taxag
)Ke nptrMepHo c,Kopocrb pacnpolcrpsH'€rHlrf Qpoura SMi.rlc,cuolrrHoro nu6poca
{Ipl.{ rBCrIIbllllKe lr,o,IyqeHa S [11].

flpu aa,rtuetiurerta ABI.rlKeHLr'tz Bo,'rrrbr BHI,r3 Har]r,rHa]or c,B,erflTbrcfl JrHH]rI{
lpeAI{'HX 3eMe,rrb H ApytHe x,po,lvroc$epT{bte ,'il{HtrH, ua6,urc4aeMble Bo BpeMfl
.:artreguii Ila Hlt3KLIx Bbtcorax. Mamcu,uy,tur B JIr.i'HLIflx petAKHX 3erlre.rrt, rHalcry-
.IIaeT qepe3 IIeTCKOT'IbKO MHHyT IIOTCJIe MaKCHMyMa ,B MeTaJIJIHtIeCTKIIX JIH:HIIflX.

Ha,6,rrloAaer,rblfi so nropotl c.TaAVn,pa3,BHTHfl BrclrblrrrKa clrreKTp flBflfer-.cl B ocHoBHoM xpoMocr$epulru c[eKTpoM, c rofi ToJ'rbKo pasuuueri, qro B
,cnoxofisoii xpo,r,rocicpepe ero trrox<Ho ua6,nrcAarb lra 6olee Hr.r3Kr.rx Br,tccrax.

Llro6rr ,npoBep;HTb 3Tro noJroxeHue, 6u.no ,npoBeAeHo cparBH,eHae nHTerr-
,clrs,uocrerl nysuii n xpo'l,roccperpe (no 3arMeHrHbrM Ha6,'rroAeHuqu Mur.re.n,ra",[12] u Meuse,ra [13]) c HHreH,cr4iBHocrflMH Bo B,crbuuKax (no HarxHNr H3r,re-
.peHr.{rM Arra Bcnbruer 2S.VIII 1959 r. u 11.X 1960 r.).

crp2BrreHx€ npoBoAHd'r,o,cb cJreAyroxlrr'M o6pasou.
HaxcAti.tticb orHoIUe'HHg LilrrreHcuBuocreit n:uuuit Bo BcrbuuKe K r.itireH-

,cr.rBHocrflM e xporraocsepe (wu.n/l*p).floc.ne 3roro crpou,'rcf rpa$ux, ro
.ocr.i a,6cuucc Korolporo orK,'iaqbrBad'rHCb Bbrcorbl o6pasonauufi ,rt4Hllit s
.xpol,locQepe, a rro oct,t opArlHar lYr"nll*rr. A;rs BcrrbnrrK].r lS.VII 1959 t.
rarori rpacpr.ir< npe4craB,Jrrer co6ofi n'plMylo Jtr4ll4\o c HeKoropbrM noAb-
,eN,roM y Bbrcorbr 700-1000 rc,u. Ho, KpoMe roro, AJrs Hec.rKoJrbrorx .tl.rullfi
1'OrtKH ct.t,'tbHro oTlctKaKHiBaIoT rBBepx. 3ro ,lillilltr BoAopoAa, HaTlpufl, Matt-Iufl
H I,ry,rlbrlzrntet 42 Fe+. [lpu,n,crM 3ro ue sau6onee flpKHe ililHtwt4 frI]e,KTp?,

'TaK qro pa3Hrrqa cucreM onpeAeJreHr.rfl V(/u"n v I*r. 3Aecb He cKa3brBaercq.
(flepeue qrreHbr cepr4H Eaal.aepa, H n I( Ca+ ue rcpaB,Iur,BaJrr.rcb, raiK KaK

,oHr{ B cneKrpe Bclbuur([ nepeAepxaHbr H Ad'rfl rlux He onpeAe,,rflJrrlcr Wrrn).
A.rs sc,nHUtxu l7.lX 1959 r. y Hac ecrb u3MepeHus 6o,utruoro qr.{,cJra

nuuqrt A.[fl rierbrpex IIoc,reAo,BareJrbHbrx M,oMeHToB pa3BHTr.ig BC]rrbIuKa Ha
HHCxoAflulerl eersr.i ee pa3Br.rrrafl. Anll nepoori liracruHr<H arort cepuH
(b1.11o nrp6,n,eAeHio rarKoe >l<e cpaBr'rerrue, Kai{ H LJttr Bcrrr,rrxK}r 25.VII 1959 r.
'flonyunnruuiicx rpaQuruiB,Ho yKa3blBaer Ha rro. r{ro JrvtHutT, o6pasyrculueca
lra Bbrcore 2000-3000 K.ilr, ,Bo BcrrbriuKe oruocr.rreJrb,Ho ,pqe, qeM B xpoMo-
.coepe. !,,rx nponepru 6r,Ln nocrpoeH rpaQux 1ro B 3aBHCHMocrH or Bbr-
corlr o6pasoBar{r.rr. Sror rpaSr.iK nperAcraBJrfler co6ori n'pflMyro.

3arev 6ur,to 'nsr6pauo 15 ruuni4, o6pasyrou{r.ixcfl Ha pa3r-rbrx Bbrcorax,
ilr AJrtr nux 6atnu [ocrpoeHbr rrerblpe rpaQuxa lVo"nll*p AJrl Ka]KAoto r,r3
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Ha6rrcAeHHbrx .\tojuer{ToB. Ha flepBoii LIg rrod'IyqeHHbrx KpHBbtx orKdrtoHeHr.iE
or npnivroft Ha BL,rcore 2000 rcn AoBoJrbHo cyu{ecrBeHnoe, 3areM oHo rrccre-
NCHHO )/NIEHbUACTC'I I.{ .(,'Ifl NOCJICAHEIO MOI,IEHTA I(PHI]Afl HC OT,II{qACTCfl OT

npr lr oir.
Taxyxr Kaprr.iHy lroxHo r.ulrerpnperlrporBarb, Kar{ ro, qro Ha rBblcore

2000- 3000 K,,r4 xpor,{ocQepa n nepaurt N,roMenr ua6,rrcAesus nonuurxn 6r,r-
.ra nos6yNAeHa ci{JrbHee, qerr{ Ha Apytux Bbrcorax, a 3are\{ sro sos6}rxxe-
HHe nOCTeIIeHHO CIlaiIO, H"rIrH BblpaBHfl,'lOCb Ha BCeX BblCOTaX.

Parccl,rorplrr,r renepb Bonpoc o roN,r, noqeMy B JtnHr4.trx IloHHgoBaHHoro
)'I{eJle3a BCIrLruKa no Hal]lt4x,t r.I3N,terpeHIifl,M 33HrHN{2eT 6d,rtruyro |IJIoulaAb,
LreI,r B Jrr.uulrx uerlrpa"rruoro )r(eJre3a. Tar< rax reM'neparypa oT 06,Tac'rr.r
BCrrblrlrKx x xpouocrpepe \{eHgercfl tr'reHbIrIe, rreNr rt,rorr-rocrb, To Mo}riHo
rpy6o cqLIrarb, rtro o6nactu, B Koropbtx cBerttrros Fe (euvrpeu,uafl o6-
,racrl) u Fe+ (nca o6,'racrb BCnblrrrKu), cl.l,rtuo orrlrqarorcf rro l,'rorHo-
crn r4 c,ra6o tro reMneparype. fipe4troJroxeHr.]e paBiHoBecHoro ]i3r1J/qeHrrff
r.r rroACqer no cpopuy,rar,r Caxa u Eollur,raHa r.r3r\,reHeFrr4fl orHolxeHi.rrr
llp"+, r,o,,il7pr,43s IIpH cl{"lbHoN{ I,l3N4eHeuLu,l l?e LI Cr'Ia6oN,1 LI3Me}IeHI4l,l I, Ue uo>rer'
AaTb Ha6,,trc4aeuofi xapruHst (np"*, F 36 -- r{r,ICJro aToMoB Fet' I,lMe}oruHx
noTeH[ua.[ noe6yx4euun 5 ac; ilFc, q ec - 

r{HCIo aToMoB HeliTpaJlbHolo l'e,
uMeloulax loreHrlr{zl,'r nos6yx4euun 4 ec). To,{Ho paccr{HTarb KaprLIHy nos6yx-
AeHUTI )KeJre3a BO BC[b[Ur(e Mbr He MOXeM, TaK Xar( Helr3BeCTHbl CeqeHUrI BO3-.

6yx4eHr.rx >xe,[e3a 3,{eKTpoHHbrM yAapoM i.{ Apyrr.rMH MexaHH3MaMlr. floaroruy
orpaHr4qHMCr auaroruel)r c Cai, LJttr Korolloro ecrb peueHlir ypanueuuft
crarrlloHapHocru B yc"rroBuflx BCrrbnur(H. IIo smquc,reHr.rflM, npoBeAeHHL,IM e [10],.
rrpn rl3MeHesuu '1, or 8.103 Ao 2.10t u n, or l01r Ao 2.1013 HaceJreHHocrr.I
cJleAyror(rrx l,poaueri MeHrrorcr rar(:

,?4s J/tseirkrrnnaercn e 1,5 paaa,

n.stl > l0 pa3

flEp > 10'] )
trs, > 106 )) 

'
tl+r , 1.0, ,, (n++-ut.tc,'to

ABall(Ar,l uoHH3oBalilll,lx aToMoB Ca ni| Cnt)

T. e. A.un ypoeueri c BtlcoKlIM IloreHul'{aJloM l'loHlI3aql{H (Xu, :5,17 ss,

Xor=3 00, Xr7-=:1,7 ee) yBe,'I[qeHHe LIIICJIa aroMoB 6o.nsule, r{eM pocr lloll3a-
Ueiu ECnu npe4no,'roxr.rTb, r{To B o6.laCru BcttbtlIlKll B IIeHTpe ne:2'l0rl 14.

7".-2. l0n, a ua rrepuQep.,1t t1c'-' 1012 u'f"-1,5'104, r9-npu raKl.{x yc'Ilo-
BI1qX r{3MeHeHHe l?b,'oT- IIeHTpa o6"nacrU K Kpalo 6yg,er 102, a n-r. MeHrIeTCg,

Bceto B 4 pasa, r. e. .rrggr1f , Haqr.rHaloulaflcfl c ypoBHfl 5S, CSe1I,UIaCU 6L,t

npaKTr.rqeCKH To,,IbKO B UeHTpe o6,IaCtu, a JILIHLIII ABaIKAbI I'IOHI'l3OBaHHoro'

Ca - so aceft o6.,racrN. Ecnu MexaHH3M nos6yx4euuq Fe aHa,'IOruueu nos6y;t<'

AeHr4rO Ca', ro TaKafl 111e KapTuHa MOXST Ha6IIOAaTbCf I1 B JII'IHI'IH Ire. HC,.

KOHeqHO, HaAO IIOMHI'ITb, I{TO 3TO BCeIO ,'IHtUb rpy6afl al{a'Iorllg' ii rl ';

Pearcuupyer,r KparKo ociloBHble pe3y,'Ibra'rbt rtauleti pa6orsl.
l4z ua6,rtolettirii uauAeitll C,'IeAyIoUI'Ie 3aI{OHoNIep}lOCrH B pa3Brlrllil

gcub[uer( L CAeJraHa nonblrl{a u.\ o6'bflcHeLII'ifl.
i. iluuuu pa3HL,rx 3ret\deHTo,B nocJreAoBareJIbIIo Aocrl'llaloT NIaKCH\lyMa

CBertei.{ug Bo BCnbtrxKax: Citaqa,,Ia Bo.!.opoA, re,llllYt fi Lrau6o/lee cu,'IbllbIe,'1ll-
I.tI,[I MeTa,,L'ro,B,3iiTeM,'.Iepe3 HeCI(o,rlblio N,lHHyT,6o,rlrul'tucrBo ApylII.{ ]'le-
Ta,lflr4qecKr.rr rrt.tuliii Il Iloc,{e ?Toro.rIHI-lHl{ pe.[,](Hx 3e\'le,'Ib. flpuuelt BblcoTbl:

cBerreHHfl 3t'ti,'i Jl14Hl.lli pa3,'Il.Irllibl. Mat<cul'tyl't cBeLIeHI'1fl BonopoAa Ha6aIoAa'
etCfl ga 6O,lr,tileii BlICOre u xpo:'loc(lepe, .te\{ il,laKCIz}1yr,l y peAKlIx 3etr'IeJIb.

3rO tutO>xt.to O6r,sCulttl p aCtrpOCTp a l{CIIlleivl y.I,apUOilr Bti,''IHbl H3 O6ilaCT h

trztesa.rz BCirbttrrXn B ci'opoHy cporocQepu.3a SpoHrol\{ 3lOil Bor''Itibl tlpl'{ Ao-
CTH)t(eHI,rLr AOCt'ztTOttHOi.'t I'i,rC,ruOCrU B036y)i(/laeTCg CBerleIIlle xpO14OCQepultX

.rrr:ruri. CpaRrrerure cBeqeHIItj Ircnbtuet{ u xpouoc(lepbl rloATBep)l(AaeT 3To,
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2. Bcnsrurxa B Ju.iHr4ax re,rHq n nepolrr.i MoMeHr noBropflel crpyl(1'ypy
BoAopoAubrx ,ruuuri, Iro 3areNr rpaHu NrexAy y3JraNrr.r BclbrrrrKlr s ,,Ilr'n:.{flx LIe.

crllpalorcr ir He cserllrctt s 6o,'rtmefi o6,racru, qel,r BoAopoA.
3. llo ua6.rro,qeuuflM BCnbrrxKu na ,ruu6e o6,racrr cBeqeHHfl BCrrbrruKLr B

Ju{Hr.rflx Fe+ 6orrr,ule o6,racru cBeqeHLIf Il JIHHHtIx Fe,.tTo r,lox(er 6brrb npq
aoe6y>r<4etrnr.i cBeqeHr,rfl B JILIHHTTx N,rera,'rJIou SJIer(TpotnrlII\,1 yAapoM.

Tar<lnr o6pa:;olr, flBJreHrae xponoccpepHor.i scnulmNu, ua6,rloJ,aelrcfi clteK-
TpocKoilHqecriH, rre rrBirfleTC'I I{aKr.Ir,l-To elltiHr,t\{ npouecco\,r. Bce rra6nloJae-
x{bre r,rrrororrl.ic,(eHHbre Jtrll'lKt4 u cncl(1 pr. BCrF,rrriKr.i llpr,rHatr,Ie)r(a1 pa3H],r]l
o6,racrrir,t xpotroccpepbr i.r Haqr4r-raro'r L'Berr,rrbcfl u pa3Hoe BpeMa. Tonlxo
BOAOpO,l,Hble, fe,'I14eBble li Hel'lliOlllC IIe'IaL'Il4rleCI(lle JIIIllllH npl'jllaA,'IeiKal
<co6creeHHo>> tscrrr,nllr(e, r. e. aos6y)KAarorcrrtaM, tAe rrpoucxo;1ur 5o,rs-
l]IOe Bbl;Ie/'leriLlc] 3HeprilLI, rAe HarrHI'taeTCfl BCfrr,rrut(a. Eo.[truuricrBo x(e
cna6rrx ,runuii ilcnbrur(il uos6yrxlarorcrr 3arcNr n xpouoc(repe rlpu pacnpo-
c'tpaHerrrrr4 )/AapHoti Bo/rr.rbr. Ilpuuelr, B ToN{ cJryrrae, KorAa Mbt trorrru rle Ha-
6,rtoAaelt r\,tera,'rJIIrLIect<rx.rtuHllit ro BCItLILII](e, no-BLIIH],tor{y, 9Ta BoJIIIzI
6r,rcrpo 3aryxael H lr,,roTuocrr, sa rppoulo),I ee Ite.'{ocluraer Be,ruqrr}rbI, Irpu
r<oropoi.i NroiKel rra6,ntoAa'ltcfl cBerteHHc l,rera/r,,rr.rrrect(HX,ruutii,i.

B :a r<,rrc,ieHrre ilprirroixy 6naro;lapuoc'r'u E. I,1.,,'luiv aperrKo 3a
rror,rorlb r o6pa6orxe cttexrpocxotlurreci(oro ]4arepuara.
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AKAilEMUfl HAYK CCCP

143l)E,cT]afl KP bI 
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Ko l,I A C T P o o I{ 3 H q E C K o LI o E C E P B A T o I, il I,l

Tor'r XXIX, 1963 r'

flAEPHbIE TIPOIIECCbI B XPOMOCOEPHbIX BCNbITIIKAX

E. M. Bnadurtupcttuti' A. E' Ceaepn'u'ti

oueueur,r BblxoAbr reptvlosAepHblx peaxquii u qAeprlblx pacute_n,relui;i fAep rpynllbl I{HC-

.r,opooi npo roHaMx (ra6n. I ) no'ecnttruxe. ,il.efirepuri cropaer, a 
, 
Li, Be, H B uaxan'tHsalo r-

Cfl B pe3yJtbTa'Ie BcnbtueqHOii axrlteHOcrll B Co,'lHeqHOri arluocQepe. Vr,lepoAHut:t , UI'IKJ'I H

aHeprerliqecKr.r r{ B cMbrcJre BbrxoAa 1)-KEaHToB aacr HHqro)KHue eQ(rexrlt $a6n. 2).

NUCLEARPROCESSESINCHROMOSPHERICFLARES,TvF.'M'Vladimirshv'
A. fj. Siii"y.-The ouip*-ot ttreimonir.lear reactions and nuclear lission oI nuclei o[

iii" ."r,e.n giorrp by p-[nnr (table l). in a Ilare is estimated. As a resttlt oI flare aclivi-
i, i. tni ,oTr. it-o.irh.il a.i,t.riu* burns-up and Li, Be and B accumulate. The elfect

,ir iir.'.rru"" ;y;i; ;; r.g';rd. to *n"ogy produotion and output of y-quanta is found to be

negligiblc (tabl. 2).

l. Ec,rrz B xpoMocoepHbrx BcnbrmKax npoHcxoAl{r HatpeB Ao repl4oflAep-

Hbrx TeMnepa'Iyp H ycKopeIIl{e }IIl)KeKTllpoBaHHblx qacTl4u IIIJIOTb AO peJIf -

rr.rBrzCrCKLti auepruii l1], 
- 
ro Bctlbl[IeqHaf al(rl'lBHoCTb COJIHUa \'lox(er npH-

BOAr{Tb K H3Me.HeHIito COAepxaHHf B CoflHerlHoll aTMOCOepe HeKOTOpblx xH-

Mr.{LrecKlrx aJrej\{eri'roB. C oAuoir cropoHbl, Bo3Mo}KHo BblropaHlle raKHx 3rle-

Me'HroB, KaK D, Li, Be, B, c Apyroll,-ux o6pasonauue 6raroAapff BecbMa

pa3Hoo6pa3ubtM flIepHr,tM npoqeccaM, npollcxoAflu1Hll rloA AeiiCrBHeN'I ycKo-

peH'Hblx qacrLIU.
' Huxe oueHHBaIorcfl Btlxo;lbl HeKoropblx peaK(411, MolyuI.,tx B'rII'lflTb Ha

co,(epxaHlre D, Li- r.r Be.
2" il,e ii r e p H !i. cor,..rauto il], ,rra Kax(Abrrl Ky6HqecKl4ii casrtlivterp cH,'Ib-

Hoii BCnbrulKH cropaer -10a rlep Aefirepl4f. flpuivleu, qro raKllx BcnblmeK

B cpeAHeM llo uHKJIy 3a roA - 10, rar< rlro B roA Bblropaer 104 '10:
:|Os ndep,Cil-s. Ecin 6u BCnbltrtKa'oxBarblBa,{a BCe CO,'lHIIe, ro np}i KOH.-

u.nrpuurii t2] b. 10 b nH :5' ]q t. 1014:5.10s ndep.cr143 Becb Aei'rreplrft

6atn 6at H3pacxoAoBaH 3a #: b.10a ner. oruaxo Ka>K!,atr 6o,lruras

BCnbl1t1Ka 3aHHMaeT He 60,'Iee 10-3 nOaepX,llOCTtl CO.nsUa H' C,'IeAOBaTeabHO,

Aerirepr.rrr Bbrropaer a 103 pas MeHbrre, i. e. -102 ndep.c4tl-s'eod-t (ecilLl

BcrrbilltKa COH3Mepi.IMa IIO r,'iy6HHe Co Cr'IOe]\'I, .[,Jlfl KOTOpOIO OIIeHeHa CpeA-

Hflfl KoHueHrpaul1fl [2]) . 'l'aNlll'r o6pa3olu, Becb Aer'lrepvfr' 6but 6u ilspacxo-

AoBaH sa 5. i07 ,rer. llpurrepLro raKgr.i )Ke pe3y,,Ibrar Mox(er 6url no,ry'teu,

eC,II.I HCXOALITb U3 rta6,rrcAaeUOlO qHCJIa qaCTHU CO,'IHeqHOl'i KONIIIOHeHTbI

KOCMr.rqecKHX .rryuefi (x. ,1.), HCllyulerllHblx Bo BpeMfl cll"l-b^Hblx BCIIt'llueK' a

'raKlKe yqHrbtBafi Ma,rlble acp6exrir or BC[bl[IeK 6atna 2 [3]. flo-nuAliNIoMy,

flpoU.eccbr, npHBgAflqtre K o6pa3OBaHI{lo fAep AefiTeplzq, fBr'lrlloTcfl rO-

pa3Ao MeHee NIoulHbtMt.I. Ocuonultuu H3 I'l3BeCrHbIX rtpoUeCCOB raKor'o poAa

,rBJrflorcf 3axBar ner?rpouon BoAopoAoN,r (n, v) u o6pa3oBaHHe lerirol{oB B

pe3y,'rbrare fAepHblx pacuelllleHuii alep rpyrlrlbl KLIC,[OpoAa nporoHaMu c

aueprueir - 108 so.
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Ilpaxruuecru nce o6pasoBaBlrl[ecr uerlrpoHr,r 3axBarbrBarorcfl BoAopoAoM.
B cantolt .[,ere, BpeMq gaxBara 7"..- -1- ,=6t, TorAa r{aK BpeMr{ paclaAa
,I7 

= 103', rar( qro Ao,,rfl uuruur.i'i'o,x nefirpoHos 6,{Hsr(a K eA}rH}irl,e:

rt : 1lr" ;, l.
!/T d- 7/T c

-Hel'irpoHr,t 
ycleBator gaMeA,'ILITbcr (or uaua.nauoii eHeprur.r lrecr(oJrr,r( o Mse)Il 6strs 3axBarleHHbrMtr Ao roto, r{ar( oHr,I rror(nHyr o6.rracrs BcrIbItxKH (oA.i,rgi

saMeAJreHrrfl) .- 107 c.ll). llo eroti npriur.rue cropauue Aeiirepur
rHes .l- rult+D.,t r+,

up,er rpaxruqecKr4 !'rr.ilxb IIo BTOpoMy KaHaJry pearilrlrr4. Hro racaercfl Boccra-
HOBJTeHHfl lefirepran 3a cqer ycKopeHHbrx or arorl peaKrrr.ru nporoHoB, TO, r{aK
Herpy,u,Ho y6e4uftcx, oHo He HMeer Nrecra B caiuou ae.rre, oqeH}rM A,'[rHynpo6era lporoHa - ycKopeHHoro npoAyKra DD-peax(un, -- cBfl3aHHoro c rrore-
peH SHeprfiLr Ha sJreKTpOHaX rrJraSMbr (uoHzsarlliouHbre norepr.r). florepra 3Hept1,111

jt :rnro,rr,, 1, L,dxE

r4e A == ,, ;4E - , E - 3Heprlrs [poroHoB, l/o - noreuqua"r HoHH3arIr.{H
Vo (1 - B'z)

BOAOpOAa, /?s - rr,rtoTHocTb nr'ia3Mrr (n c.ui-3).
Eclu npunnrb 3Hepruio nporoHa - b Mee (mrure eroii aueprur.r Bo3Moxubr

peaKtlulr \p, n) Ha ,Apax rpynrbr xr.rc.rropo,4a), ro AJrHr{a npo6era

E2 2.7026

CeqeHue rrAepuoro nsauuo4eficrBt4.tr 6 peaxquu (p, n)

o:6geom:0,06 A'/" 6apu

,4,'rrr 3HeprHii nr,rure [opotoBbix. ceqeuue o ue 6onee 0,5 6apu H .qJrHHa rrpo-
6ero. 4.nr sAepHoto nsauuo.qeftcrwrR

| 1 2'i027

ciIHTas, r{To o6urag KoHueHTpauafl rAep rpynfl Kr.rcJropoAa - l0-3 fl4.
Taxuu o6paeou, BeporrrHocrb peaKur,rn na nyru L 6yrcr'

p:l-e-L/t=, L :lot^.
I - 

L /o'

r. e. npaKTHqecK[ Bce [p,oTor{br Tepsror SHeprHro rrpexAe, q,eM oHr.I AaAyr
nefirpou, Bcrynr{B B peaKrlr,rrc (p, n). CneAosareJrbHo, neo6xoAu,nao o6pa-
THTITCfl K IOI{CKaM rHeg a,BI,ICUIVIbIX I,I,CTOTIHI,IKOA,neft rpOUOn.

Paccuorpi.rM B ,cBssr,r c err{M pea,Kunr{ (p, a), r,rAyurue npr.r reM[eparype
3,5.107 'K ira JrenKr.rx sApax. o-qacrurlbr-npoAyxrbr srr,rx pearuuat-i,r'o-
ryr sBJlsrbcff racrotrun,xom uefirpouoe 6naroAaps peaKqrrsM Trrna (a, n),
Kar u,oxasbrBaer orreHKa, rHaa6bnuuuna sHxoAbrvr 

-o6aa4aet peaxuur B6e
(p, a) Li6. I4s ta_6;1. l - (cu. uuxe) cne4yer, rrro qucflo rarrx peaxuufi ro
RcnbIIuKe 1,5.10-z cil-g,cec-t,3to Aaer sa BpeMfl BcrbrLuKH -103 cerc He

6oaee

1,5. l0-2. 103 : 1,5' 10-a a-qacrr4r\. cn-g,

6 ?Isa, Kpuucxoi o6cepuatopur, t, XXIX 8l
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qTo

HIrI.
xoA.

Li6(p, o)He3
Li?(p, o)Hea

Bes(pd)Za
Bee(p,a)LiB
prolp,o)Cr2

erz(p,o)Nre
ers(p,o)Nrs
prelp,o)O1o

6. 1012

7,2. L}rr

3. 1013

| ,7 .70tE

3. 1011

I ,5 . 10tr
I ,5. 1otr

6,1.10-to
t ,0 . to-rr

7 ,7.10-tz

1,2. L}-rz
3 , o' 1o-zz

t ,5. 10-rg
2,4.. L0-zo

L,4.70-rz
9 ,5 . t0-rs

2.10-10

9,4.10-6
9,1.10-r
9, 1 ' 10-4
I, t . 10-8

8, 6 . 10-8

9 ,5 . 10-s

I ,5. 10-7

4,1,. l0-rr
1,1.10-u
2,7. 1g-rr

2. t0-r4

fl B}IO HC,{OCTATOIIFIO, AAX(E CCJII-I

Bce o,cra.uuHbre pear{L(uu (p, a)
BCe o-qacral1bl lpeBparsrcs B Heiirpo-
(clr. ra6.rl. l) .laror eure MeHblx[fi enl-

Ta6nuua I

PcaKrlurr so n* ln, P,
cr!-3 . ceK-7

g4,t
84,7

103 ,6

153,1
167 ,0
167 ,0
181 ,0

flp uruerr aH ue. B:42,5 Gzizil't"; A:434 SoB2(AFzp2)-r; P *cKopocrb peaK[uu-

B nocreAsee BpeMs tiosB'HJIHcb AaHHbIe [4, 5] o Hailvsllu B coilHequoft
KoMroHeHre K. Jr. o-qacrr{rl r{ rpr.{rr.rff, a raKxe qAep c, N, o [6, 7]. Hanu-
que T3 u He4 Moxer 6lIrl cassaHo c MexaHlI3MoM ycKopenur or DD-peaK-
qri.i, npe4.noiKeHl-roro r 11]. IlpucyrcrBue a,{ep C, N, O, o4uaKo, Aaer ocHo-
BaHHe CAe.[aTb [peAnoJIo]KeHHe o cyqecTBoBaHHI{ eule OA'Horo ycKOp}ITeJIb-
Horo MexaHrr3Ma, HarrpuMep rlilta, paccMorpeHHoro B [B]. flapa C, N, O 6y-
Ayr noABeptarbcfl paCUIeuIeHaIo IIa nporoHax xpotrlocQepHoii IIJIa3Mbl, rlro
M,or.[o 6u ,c,'ryxrlTb eu,e oAHLIM He3a'B]tctIMbIM l,tcroqHuKou uefirpouorr.
Ec.nu cqnrarb, qro KoHueHTpaIrHfl flAep srofi rpynnbl Bo BCIIbIIxKe raKafl
)Ke, KaK B CCJrHeqHbrX K. Jr. y 3eMrr.{, T. e. -10-3 no oTHoueHI{}o K rlporo-
HaM, -10 c.ilt-l B paiioue BCrrbnflKH, r.icroqHr.rr( uefirpouon oKaSblBaercs
orrfTb-rar{[ rie e@(rer<raBHbr]vr, xcTfl npLI Ka]KAol\{ paculenJleHul.t n o6pasyer-
cfl npr.rMepHo oKoJro rpex neiirponoa (npu gHeprllflx sAep B HecKoJIbI(o co-
reru Mea\, AaBar B JIyq[IeM cryl]ae 30-40 deiirouoa, ctl-3.

Co4epx<auue Aefirouo's rB raJIa'KTHqecNoft I(oN{'iroHeHTe K. ,t. He]I3Becr-
UO. TCIT }IE LMEH€E JICI",KO IBHAETb, I{TO 3TOT IICTOqHI,iK TA'KX(E HE MLOX(ET

o6ecneqrar:s 'BocrrpoH3'BoACrBa D. Ec.rrn Aaxe npeAroJloxuTb, qro floroK
Aelirouos raNoft )Ke, KaK no'ro,K IrporoH,o,B, ro o6ulee 'Ko,'IHqecrBo leftrepua,
rrorraAarouee rB ,cod'rHeqHylo arMocQepy (aonycKas, qro Aeitlosu 6yayr sa-
MeAJIsrbCg He paculelIqfl,Cb)

I *.n. =3.107 cn-2. eod-|,

I{HTeH'CABHOCTT, K. Jr. IIpl{HsTa -1 cn-2.cerc-r. Ha cro.n6 eAH'HatI'HOlo Ce'
qeHHfl cropaer - 1010 adep. eod-l. BuxoA peaKuI.IH

p + p-,D -l- n+,

oqeBr4AHo, Fre MolKer npeBbluarb eroii xe BeJIHtIIzFIbI 3'107 ci4-2'eo|-r.
VnoiragHeu BKparue eure oALiH s03,Yo)KHblft I'ICTor{HI'IK 6lrcrprtx lrporo-

HOB - aTo BoBlvto)tq-ibte paA1laqtlo[IHb]e 11of Ca sa Co.nuqe *. lnApctr,larnitr-
Hbre xo,ne6aUtaq 6eCcro.nxuOBHTe,[bHol? I]JIa3MbI B paALIaUHoHHoM'rOgCe
3eu,uu npHBoA,flT I( ToMy, qro [pOToHbt C 3HeprHflMn nopflAKa HecKoJIbKHx
36 ycr{opflIorcfl Ao olleptuli nopttAKa I{ecKo,TbKI4x Msa L9l. flo asanoru6 c
3eMHbrM paAHauHoHHL,lM IIOflCOIVI MOXI{O OXHAaTb, qTO B Tal(OM noflce q}Ic-

JrO nporoltoe sttcoxoii 3lteprl,tll -10-3 c,U-3. Bpeuf XII3HLI TaKI'Ix [poTO"

* Ha ely Iro3NIolI(ttoc'tL, o6parn,r Hallle BilHr'laHlre B. fI' LUa6aHcxuii.

82

5.106
1.105

3. 107

1.108
2.106
1. 108

t. tos

25,90

31,68

46,82
51,07
51,07
55,35



HoB (onpe4ennenaoe proHll3aur4oHHbrN,rr.r norepauu) rr=107 ceK, no3roMy
ecJIH Ha Co,ruue xapaKTept.rblii pasrvrep Iroflca l- 1010 cil, To rloroK
rrporoHoB errcoxofi grreptrrr.i y <<noJrspHbrx KourIoB>> rio.rca 6yaer

- 
nL 

=lclt-z.cerc-L.OAHaxo ro,,rb'Ko oAHa l.is cra rarKlrx qaicrull (,cl,t. sH-t
ule) npuBeler K flAepHoMy pacx{elJreguro ,c o6,pa3oBauue,lr uefi'rpoua (Ha-
nplI,Mep, peaKulrs C"(p, n)i1tz u r. rn.). rIo.t'u,oe x(e BoccraHoBJrenrre D rpe-
6yer, uro6n ora Hiln uogo6uaa peaKqufl rrrJra co cKopocrbro

P: 5'loe 
=B.lO-a cerc-..

l,5.L0ro cerc

Tar rax P=-l,S. 10-18 flp fig (cuaraa cer{eHue pearKrlr{u -0,5 6apn),
tAe ttp 

-rrJrorHocTb 
npoToHoB ssrcoxofi 3HeprIzH, & tttt-irJroTHocTb aTo-

MoB BoAopoAa, [oryrILIM, qTo rIoToK [IpoToHolB, o6ecnequsarculufi ,rroJl'Hoe

ts OCJCT A H,O'BJI EH H C ACfi TCP H', AO JI X( CH OO.OTB CTrCT'B O.B ATb IIJI OTHO,CTII

2.'1"0t2- 3.10-6,, > 

--

"P -/- 1,b,10_ren,

Ho rax KaK nJrouraqb, 3a'HflTarl flotcaMl{, BepoflTHo, se 6olee l0-3 nonepx'
Hocru Co.nHua, gry ilJroruo,crb Hyx'Ho yBerllutlrb B -103 pa3 }I cqnTarb
2 20 cn-' (npu lzn : l0r4 cnL-s). Taxun ro6pagou, paAHaIIuoHHbIe rorca
.AoJrrxHbr 6rt.nu 6u AaBarb s 2. 106 ,pas 6o.ltue 6lt,clpslx [poroHoB, r{eM

oro pasyMHo npeAnoJroxuru (yurarblBafl lloHil3aurt,oHsue,norePu).
3. JI N ruil, 6 e'p HJI ttufi. Ans, qHCJIa repl{osAepHux peaNuafi Ha aroM

B gAHHHUe O6'o-eua rB ,ceKyHAy lMbLHMeeM

P : 434p X S o (AAzLZ2)-'tr2e-1,

.t : 42,5 l(hz, 2)z [1 
t t a7,_' / t.

3Aecu I , reuneparypa B MJr,H. rpaAyc,oB; so-'KoH,craHra, BbIpa)KeH'
Has iB ee.6apn; p 

-rnJlorHocrr; 
x-'BercoBafl lroHr{eHrpauul 60u6apAl4py-

m(nx n4ep; A: -!'41- - npll'BeAeHHas Macca rB aroMHblx eAI'IHI'Iuax;
Ar* A,

21 w 22- 3aipflAbr r4ep. Hanu,ca'HHoe cooTHoIIIeHHe npHloAHo AatI peaK-
qlrfi, nporeKaloqr,Ix Hepe3oHaHcuuu o6paeou.

3ilaqeuue naparuerpa ss trJIfl ,BCex peaKquft, nepe.ullcJleHHblx B ra6r. l,
B3flro Hs [10]; n,lornocrs BC]oAy npzHrra tLu:1014, a reMaeparypa, KaI(

.u n [l], 8,5. 107 oK. CseAeuust o6 o6iltwrr.r sJrervreHroB B coJrHeuuoft aruocqe-
pe ,ssiirri us [l l]. Anq rgorona Li6 B3sr peeyrlrrar lpuucreftHa [12], a.nn
ocra,'tLHbIx l,tsororrloB a3,ora, ng,g;,6rp,oAa r,r r. A. 6panu,cr BeMHbIe rpacjnp,o-

cTpaHeHHocTr.l.- 
KaK rsHAIIo, fl,.Tlr peaKutrii LiP (p, o) He3 u Liz (p, o) Hea roryqrjrlol'cfl

BechMa MaJrbre srtxoArt (npu.reu nep'Bafl peaKuus tz,4er 6ucrpee) . Bpeun
'BblropaHur Li7, oqeuu,naeMoe ra'K xe, KaI{ H iB cryqae ;1efireptll,

9.Lo-rzns -: l01o ler.
10-3. t0-8. 104

O,qHaro, xar 6u.no y111e llaBHo orMeLIeHo [13], Li M'oxer 'o6pasonarlcfl IIoA

Aeilcr'sr.reN{ ycKopeHHbIx rIaCrHq npg pacUenJIeHLI_LI_ rAep lpynn KI4cJIopoAa.
Oqeuuu eo3laoxHoe qHCJIo o6pasyroUzxcf fAep Li so ecnbtlllxe B cJIeAyn-

ullx npeAeJlbHblx npeAnoJIolKeHHfx: KolIueHTpauus ycKopeHHblx IlacTI'ltI

BO Bcrrb[rrKe -l0a i*t'1, ycxopeHHbre qacr]iubr r.lMe]or crerleHHoil SH,eple-

rnqecxnil cIIeKrp' raK qro 65'"ri'as Hx qacrb o6'raAaer eueprueil -< 108 'ls'
6o;lruruscleo .iacrtaII, He ,noKl,tAarI o6.nacru yci(opeHufl, 3alueAJIfleTcs, 6na-
roAaps HoIIHsauH,oHI'IbIM rlorepqM.

6*



Ceieune o6paeorauus rrSororoB Li a peaxuufrx rvfia (C, N, O) + p->
-'Li*;(myxJronbr, sAep,Hble o,cxonxu) courarcu,o [14] ,crocraBflsel oKoJro
20 n6apu. O,6ulas KoHrleHrpau['s sAep C, N, O rr'o orH,o{ueHr{.ro K ,BoAopo-

Ay 1,5.10-3 [l]. Boproaruocrb sAepuotro coyAapeHr4,fl c o6paso,na]rneM
Li6'7 Ha o4ltu nporou

, : ^l""ol1'). l,b. lo-a = 6. to-6,
LPa \P)

rAe l, ,ou - r{oHursaui.rounuft upo6er. flp,oroHa B ,BoAopqAe flpr{Hrr
-3 e.ctut-2, l, -npo6er sAepHoro B3anMoAeftcrs[s nporoH-[poToH
*72 e.ctt-z. flpu xouueHrpa[r4r{ l}a cn-s sro Aacr -0,6 raep r.vrws,,
- WL-s, rITo 'HaMH,ono 6onrure ro,ro, rITo oropaer. Il'onyueHuafl oueHKa, ecre-
crBeHHo, 6luswa K BepxHeMy rpeAeJry. Cxopocrr cropaHr{fl .Bee uecrolrxo
BbIIIIe, 'Iervl Li: -1,5 .10-7 cerc. llo.nyueuuafl oueHKa orHocr{rcrr K AByM
p,eaKqr,rs'M, r.tAyrrlurM i[pl,IrMepHo c oII{HaMBoft aepoaru,oorb}o

Bee (p,d) 2a u Bes (p,a)Li6.

I,lurepecuo, qro ,[poAyKToM cnqpaH'us, ,6epunnytg. sBrrrercs .irtlruft: Be9 ,npe-
apaura'ercn s Li6. Xorg, ['o-rBr{AEMoMy,,cer{eHr,re o6paeomauug Bee rlpn gAep-
HbIx paclrle[JreHnfx HecKoJrbKo MeHblrre, qeM JrfirHfl (ctu. flaD, Bo3Mox<llo
na Sartop 2-,3, an rarore AoJnxeH HaxarnJrr{B,arHcs 'B rpesyflb'Tare Ecrlbr-
UIreqH,Ofi aKTTIB'HOCTH. Bge ,B,pgl rH M,oxeT HaKa[Jr,aBaTrc,n 6urcrpee, rreM

. Li, r uoerorray ero 6oauurar pacnpoolpaHeHHOcrb ,B ,co,flHerrH'ofi arna,ocQeipe
c erofi ro,qrxr.I ,gpeHflg lrenollgrHa. .'

4. V,r.nepoauufi qr{KJr !B,o ,scnrtIrIKe. OqeHr,rNI ,Bro3rMox<'Hoe qr{c-
,no pearxqufi yrnepoAHoro qr{KJra Bo Bonbrrrrre:

C" (p,f) N1a (N1B (9*,v) C"); C1e (p,T) Nln;

N,n (p,f) 016 (016 (P*,v) Ntu); N15 (p,a) C12.

Pesy.rru"ramr ouelIKH cr<opoirefi ,pearKru.rfi, HcxoAff us ,[15], rtpu T:3.
.107 oK,cyM'MIIpoBaHH e ra'6r. 2 

T a6ttr\a Z

c12(p, T)N16
[ra(p, 'y)Nu

l r,o.ro ,o

| 1,0.10-r'

Vunrlreaa, qro ca,r,r.oii ueAneuuoii peaxqlleii sBJrflercfl ,rreprBas, rroJr1ruH,Mr
qrro qucJlo uHKJIoB iue 6o.nee

P = 1,4. I 0-3srzrrru" = 7 . l0-3e n?t : 7 . l0-1 L c,v-s . c e K-l.

Bo acefi Bc[brrr]Ke sa i03 cetd rrpoLrcxoAuT He 6onee -102r peaxquii, H sHep-
rerHr{ecxuft BbrxoA o"r qul(Jra I,I BblxoA y-KBa,HTorB corBep'meHHo HHqrox{'Hbr.

4. Pegrcuu,pyeM HgJIolKeHHoe. BcnrrrueqHas aKTr4,BH,ocrb Moxer ce,pbes-
lIbrM o6rpa3oM BJrrIgTb Ha coAepx(aHHe JrerKI-Ix 3JreMeH'r'oB s coJ'IHeqHofi ar-
trto,cQepe. Ecru rpI.rHrrb, qro rlocJre o6paso,naHlrfl corHerrHoii cucreuu co-
Aep)r(aHr.re 4efirepun e arnaocQepe Corsua 6rt.n,o raxuv )Ke, KaK ua 3ena,re
lt B MereopLrrax, - 1,5.10-4, To ,He L{,cKJIIoqeHo, qro ttoHr,r)xesue o6anlls
lo 2-5. l0-5 csflsa,Ho roo BcrrrbrueqHoil axrusuo,crrrc. Li, Be u B, Heco,M-
rIeHHo, HaKa[,'ri{Barorcs B pe3yJlbrare BClrbr[IeqHoi.i axr]isFIocru. Ct<opocrN
HX CfOpaI-1H.fl BO TB,CIbIIIIKaX COIBepIXeHHO HI.ITITO)KI{bI tlo CpaBHeHarc C a$-
$exrunuoft reHe,pauuefi nLpH flflepHbIx paiculeflJreHr.Iqx.

t,z I nn,nlrJ+.Lo-s6
6,1 | 44,5 i7,1 .10-36

Nr4(p, r)o1u I u, I

11tr(p,o)C12 11,1.1061

49,5
49,5

P/nnn,S6 P /nnn * so



Crre4yer CneUHaJIbllo ,IIOnqepKH)''lb, tiro BblIxe paCC],'IaTrlll'l'BaJLtl'CL TO,lb'
1(o rr A e p H br e rrpoueclcbl. Bonpocr,l, cBfl3allllbIe c Ar(lcby311s; (no4rorr
cHx:5r) H aKr{peUireii, ue ,3arparH'Balorcfl.

22 mas 1962 r.
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AKAAEMHfl HAYK CCCP
A3BECTIdfr I(PbIMCKOPI ACTPOAUSl,zI{ECKOA OECEP BA'IOPI1,T4

Torra XXIX, 1963 r.

O BOSIT.TOXHOM MEXAHI,I3ME CBEqEH[If XPOMOCOEPHbIX
BCNbIlllEK

e. E. ,4,y60e

fioxasauo, rrro Bblre,leHug eHeprlin 3a cqer LroHligau{oHHbrx norepb 6srcrpux qacrllrl,
o6pasyrcrquxcn ua Co.nnqe, Aocraror{Ho A,rz o6sqcueHufl }.t3.!yr{eHr.rfl Bcnbr[IKrr I.i rrro Bo Bpe-
Nt, yc'r'[llroBJrer.Illq 6ananca guept]Iu Bo Bcnbrrrrr(e AoJr]r(eH npoficxoAuTb pa3orpeB ra3a, Ha
ocucBe r{\leourixcfl npeAcran.neuuii o cnexTpe 6ncrprrx qacrnu Bbrquc,,rflercfl gaBlicltMoct,
lloHl{3arl}roHHbrx [orepb oHepruH 6ucr:prrult qacruqaM]i or BpeMel{rr u nor(a3aHo, qro gra 3a-
Brrcr.rMoclb coBr,recrl{lra c rforonterpuuecKuMn I{pHBbtMrl AJrs BCnr,ruer(, [ocrpoerrHblMl,I no ].tg-

nyqeHlrro n FIo. llo,ry.rerro rar()r(e, qro yBe,riuqeHue cBeqeHr.rr Bo BpeMg BcnbI[IeK B ,lttrrttnx

Ho tt Lo aoJrlr(Ho Ha6,rroAarr,cl lre oAuoBpeMerrHo,

ON TIIE POSSIBLE MECI-IANISA( OF CHROMOSPI{ERIC FLARE EMISSION, by
E. E. Dubot.- It is shown that energy production due to ionization losses of last par-

ticles, originating on the sun, is suflicient to explain flare emission and that heating o[
the gas sl-rould take place during the lelaxation time of energv balance in the flare. The
depender.rce of ionization enerqy iosses of fast particles on time is computed on the basis
of existing conceptions ou the spectra oi iast particles. It is shown that this dependence
is iri agleement with the photometric curves in Ho obtained ior flares. It has also been

iound tirat the emission increase in the H o and Lo lines during flares should not be

observecl simultaneously.

I. PIcxo4HtIe AaHHbIe

I4esecruo, HTo I\{HorHe xpor'roccpepHbre B,cnbrluKrr ,coflp,oBox<Iarorcri yBe-
Ji}II{CHHCM PIHTCHICI{IBIIOCTII I(OCNII,IqECIKI,IX TYqEi,I HA 3C\,IJIC. QACTO IOBOPI,ITCS
o6 ncinycraHrrl CoJrHrIeM rra,crr4u c 3neprr.iflMr4 ,rropsAKa 108-1010 ee fi--
10]. Pas.nu,rlrbIe 14ccd'IeAoBareJILI cxoAtITrctI I-Ia roM, qro AJIg 6o,rrruux BCITbI-
rrreK qacr'ro reHep14pyeMbrx qacr14u 6o"nI,Iuoii 3Heprr.iH cocTaBJrfleT BeJrr.rr{H-
Hy nopflAKa 1033. OruoctlTer'Ibllo 3HeptI,IH r{acrr4u B cileAHeM, no-BH/II{MoNIl/,
MO)KIIO tOBOplrrb o BeJrr.rqHHe e l0e ea. Ta,r<oii BbrBoA Mo)r(r{o, HanpxN{ep,
cAerlarr, LI3 cpaBHeHVfl [7], [B] u l9].

Bonpo,c o B,oBr,ro>r(Hbrx MexaHr.r3Max ycKolleHHs qalcrr.iu Ha Co.nuqe scr
Bpehifl 6onrruux xpoMocQepHbrx BcnbrrrreK paccMarpraBaJIcfl A. B. Ceeep-
Huru [11], .[,o'puauoM [7] u oco6elrH,o,roApo6'Ho ,pacorlLorpe'H A. E. Ceee,p-
Hr,rr,r ir B. II. [Ua6ascxa,u ll2]. Vls reoperr.rqec,r(oro paccNlorpeHHfl ,Mexa-

Hi,I3MA YCKOPCHHS qA,CTI]II HA COTH(C B 3TO'I PA6OTE NOdIIYI{CHO, q'IO HA

Co.nu(e Bo BpeMt BCIIbIITeT( s l ctlj LIx o6beMa ycKopflerct Ao 104 qacrllrl.
Sneprur HX MolKer AocT'Llrarb,BeJIIirIHHbI l0 Ese. C. I4. fonacrcx [13] us
r]lrcro 3rreprerllqecl{l.Ix coo6par(eHI.i}i no,'Iy11s,1, q1g Bo BCIIbllrlIie AOJI)KHO
ycr(opfl'r'brcfl 3. 1034 qacrHr{, ecJri{ cqHrarL,, r11s lrx sHepl}Ifl B crpeAHeM paB-
Ha 10e ss. llpeAiloilatafl, qro o66eN,1 BCnbIIrIKIz,cocraBJltter 3.1027 cila v .urc
qll,c,'io qacrlzu parBFIo 1033, no;ryulIM, rITo s I cn"'o6r,el,ra BoIIbIITIKH coAep-
)Kurcrr 3. 105 qacrr4u.
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!,anHrre o ipesyd'rbrarax cneK'npocKotttlrrecKoro r.rsyqeHHrr xpoMocQep.
i{brx Blcrrrb[rreK B3qrbr Ha[,rr.I r.i3 14-16]. Corlacuo 3THM AaI{,r{srM, .n I 

-c,443

06na'cru BC,rrbrr-lr{rr coAepN<Hlcfl 107 aro,Mos B,oAopoAa Ha BTopoM ypoBHe
vr 2,3 . 106 aronos BoAopoAa r{a rperbeM yposni:. O6uras nr'ro.t Hocrb Bo
Bcnbru'Kax II,o AaHHbIM pa3Hr,IX pa6Or,pa3rl,Irr,Ha. Mtt ocraHoBuJlt4cb Ha Be-
,'IIlql.IHe e 5.1012 arolvlroB e I cn3 (10-tt elcnj). 3ra eenur{HHa HecKoJrbKo
n_p^erBbrrxaer o6r,rqHoe 3HarieHr.re A,,rs xpouoccfe,ptt Ha rBbrcore nopflAKa
2A00 rcn HaA ee ocHoBaHrieM. ilpn pacrrerax Mbr npuHr.rMs€M, t119 xpoMo-
cQerpa ueJri.rKoM cocror4r r4z B,oAopoAa. .flpNocrr HeripepbrBHoto cneKrpa
s6nusra nuHuu Hu. AJrfl ueHrpa ,co,'rrreqHoro ArlcKa rfl,oprrAKa 4. 106 epef cn2.
.ceK Ha aHrcrpeM. To.rsxo BcrrEnur{r4 6anna 2* u 3 srrsbrearor BaMerHbre
yBer'rr.iqeHHrr r4rHTeHCLrB'HocrH Koc,trrHrrecKr.ix Jryqei.i. II.loruaAb 14x, cotJracHo
f l7], uro>r<uo crrr.rrarb parnHoii 1000 rurre.t.nHoHHr,rx Ao,reit Ar.lcKa Co.luua. 3ro
co,craBd'Ifler 3. l0le cil2. E,c,tn ,cunrarr, ,rtro roJItrlr4Ha B,cIrbIrrlKLI paBHa
l0B ctt, To ee o6rreu noflyqarcfl paBHbtM 3.1027 cru3. KocuuqecKl4e ,'ryqll
npuxoAqr na 3er,r.rrto c 3ara3AbrBaHHeM, Be/'ruiql4Ha I(orop,oro MeHflercfl or
20-30 MLrIlyr Ao HecKoJrbrl(ux qacoB. n4ox,Ho AyMarb, r{To qacrb groro 3a-
IrasAbrBa,r{r.rfl 0Brr3aFra c BaAopxKoli 6trcrpux qacrurl ua Co,n,uqe 6,rano4apx
Aeitcr,nurc MarlrHriHbrx no"neli. B cauou Ae,rre, paAflyc )Kr4parIur4 qacruu c
eueprueft 10e ,?o yxre B He6o.rl,ruor,r N{arHHT}roM rroJre ,c Hatrpfl,>xeHHocrb}o

100 ec 6yaer MeHee I(HJIoN,Ierpa, Tai( r(ar( ,: !L. OrcroAa cJieAyer, rrro ecJrr.r
cH

H'Mny,'lbc qaCTI4IIbl fie COBnaAaeT [IO Ha'npa'B,,IeIII4Io rC MaIHHTHbIM lIoJIeM,
To qarcruua 6yaer ABHrarbcrr ro c,rrurpt,rrrl. KoriQHrypaulrrr MarHrzrrrr)rx rro-
neii n paiiotle BClbrrrKI{ Mo)Ker 6brrb rax'oga, rlro BbrxoA rracri{u H3 oKpe,cr-
uocrefi Co.l's11a cliJrb'Ho 3aAepx(r.rrcfl. Mr,i npegrroJraraeitr{, qro BpeMn 3a-
re'pxr(H 6rtcrprrx qacrilu a xpouocrfepe Co,rllua llaBr-rro Bper,reHr.r cyu{ecrBo-
'BaLrvtl BrcrrbILuKrl I{ cocl:rB,'rner 103 cerc, lnanee,IIoKa3aHo, qro npoToI{bI
6o,rrmlix auepluii r{or)/r 6rrrr no.risocrblo orBercrBelIHbr 3a re tBJreHH.g,
Koropbre sa6,rrcAarorcrt oIrrr{rlecKl,I B d'rl,rHr.rflx BoAopoAa. Brep,rrte gra Bo3-
r,.1o)r(nocrb lracc,\,raririlBaJracb A. B. CeeepHuu [16].

II. Ilorepn oHeprr,ru qacrHrIaMLI

B eron pa3AeJre npoBo,Aflrcfl nepBoHaqa,rb,Hbre opHeHTLIpoBoq'I-rbie pac-
qerbl, AJr.fl Korcpbrx B .KarIecrBe nepB,ofo npn6lux<eHua rIpHHflTo, rITo B Ka)K-
4ou xy6u.rec,ror,r caHTHMerpe o6r,eraa BCIbIITIKI4 coAep,)Klirc, 10s qacrau
c 3H'eprr.rrMu s lOe .?4.

Anurascr e xpouoc(tepe, 6rtcrpbre qacrl4qbl B3auMoAeficreYtor ,c aro-
N,laNIH OI(pyX(alOUIelO la3a, rITO IIpIILBOAHT I( yMeHLIxelII'liO IIX SlteprUlt. fIO-
TepH gr-rerprlr.r qacrr.iqlro cBf3aHbI c rorpM,osHbtM H3,'tyqeHuelr,I 6btcrphlx rIa-
C'rl.iU B s,rteKTpl.IqeCI(oM IIo"4e tAep, tlaCTI.{qIIo [pOI{CXOAtIT B pe3yd'IbTaTe yn-
pyrux c,oyAapenufi H qa,crblo cBfl3aHbl 'c tloreptl,tll FIa HoHLI3aul.{Io H Bo3-
6ix<aeuue oxpyxarourHx aroMoB (uonueaqnonutte norepu).

B sacrosueii pa6ore N{bi t'ie 6yleu paccMarp}IBarb norepl{ Ha ropMo3-
HOe Li3JryqeHHe, TaK KaK 3Ta SHeprHf BbIAeJIseTcfl B BI'IAe Y-KBaHTOB, I(OTO-

pble IIorirLI He nolJlorualorcfl e aruoc(lepe Co,ruqa u 6ecnpennrcrBeHHo
BLixoArrr -Hapy-ryy.B IB] u [9] np[i'BeAeHbI orHocl,Ire,'Ib'Hble BepoflrHocrll croJ]KHo'seHI'I[
pa3raqHor(l tLrila Lilfl 3JIeI(rpoHo,B, ABu>l<ytquxcs B BoAopoAe. Kpoue roro,
II3ileCTHo, qTO npH 6onrtttrx Ct(opocTtt,\ nporollbl BeAyr,ce6s TOquo TaK >Ke'

KaK gJreKrporr'rbI, ABHlKyIrIuecfl c raxoil )Ke cKopocrrrc [19]. 3ro pacnpe4e-
.rreHne BeposrHocrefi coyAapeuLift pae.nuuHoro rllra cna6o 3aBIzcHT or 3Hep-
rrfir qacrr.ru. f,py6o roBo,pfl, l0]s LloriusaulloHHblx rore'pb -3HeprHI'I rparHr-
,crl Ha ynpyrue coyAapeHua, 30Yo -Ha uoHI'I3aII,HIo n 60% -Ha aoe6yx-
LeHHe aroMoB, [p]rrleM 40-45010 I'IAer Ha aos6yx4euHe Broporo ypoBHr'
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7Y, - Ha noe6yx4e[Il{e rperbeto ra 30/o - ua nos6yx<AeHr{e qerBeproro ypoB-
sg. B pe3yJrbrare npoxoxAeHlrx 6ncrporo np,oro,Ha ul-sa uoHH3arIHr{ aro-
Mo'B rloflBrrrlorcs BTopH'rIHbre gJre'KTpoHbI, Toxe o6.na,4arcqae 6olruu,ltu
oHeprIzsMr.r. BepoarHocrb [ofl,BJreH]rs raKrax oJroK'rrpoH,oB o6,parHo npoflop-
IIH,oHaJIr,Ha KBa[pary ax sHerprfxi4 [20]. 3ru 3JIeKTpoHbI, 'B ,cBolo oqepqAb,
,IIpr{BoArr x nos6yx4euraio vr t4to:e.przaory 2rorMon. fl,po'r1ecc Apo6neuur
sHeprr4,r 6yaer np'ourcxoAl4Tb Ao rex rrop, nolKa oHeprrlr qacrr.ru He cra'Her
MCHbIXC SHEPIAH A.OHH}ALWU I,IJI],I HC CPABHHTCfl rC TEIIIJIOBOfi EHEPTNCfi UA-
crHu ra3a ,[2 l]. l4axcHMaJrrrHafl 3r-reprHs BtrorpH,qHbrx sJreKTpoHotB o,rlpeAe-
,rrrreTcg rzs Qopuynrr

al\lllttx 
-

2mrc2$2742
(1)

rAe M 
-Ma,cca 

qarcrl.Irl. C'uuran, qro gHep'rt,rfl [epB[rIHbIx ,IltporoH'oB paBH,a
l0e ea, rroJIyqHM, qro Q.u* :2,4.106 ea, qro'coorBercrByer'cKopocr6 gJIeK-

Tp,oHo,B a 2,5-1010 cnf cerc. Taxuu o,6pasolt ecrercrBe,IrHro o,6tss,css'ercs Bos-

'HNKHOTBCH}IC PCJISTI4BHCTC'KI{X 3JICKTPOIHOB, iKOTOPbIE OTBCTCTBEHHbI 3A HA-
6nrcqaeuoe r{'Ho,rAa H'eltpepbnBHo'e uEry,r{eH14e BclbItrlelK (,cuuxporp,o'H'H'oe
us.rryuenue) [22].

!,.na oupe4eJleHplg rBeJrl,rqr4Hbr Hor{LIgairIHoHHbIx nlorepb MbI B,ocnoJrb3o,Bs-
rucs Qop,rvrynofi, nrpureqesHoft s [23]:

/ 2nLM \
I ml'', u'-'. -.:!:- I ft-g')' Vr-e.,t' ' '

nr,, (+) nrz;n,cz
Ln-'n'r"$t -urlL'" ti - tt\ r (z)

rAe ft - BeJrr4qr4Ha ilorepb aHeprrIla ua I ef c*t2, N-,r{Izcro As,o,raApo, senu-

';Aorbt z, Z n A A.na 6n'crpnx nprors116',s, ABrflKylrluxcfl ts BoAop,oAe, pa'BHbI

eAr,rr-ru[e, re * KilaccLtqecrut? paAI,Iyc oJIeKTpoHa, me * eto Macca, I (Z) -cpeannft <<IloreHqllaJI nos6yx4enur Iz Lt oHHsauHH>), npau'arui'i P{n^ul-tl'I
13 ea. Hauu upoAeJraHbI pacqerbl ,(JIfl [poroHoB co cKopocrblo u:0,875c,
T. e. c eueprueft oKoJIo lOe .aa. fl,orerPu oKasaJlltcb paBrHhIM_LI 4,7 '106 oB 'Ha
1 a. IIpa ruIorHocrl{ 10-11 ef cil\ 3ro cocraBl{r k':k P=100 ea s I cet Lrllw
oKoao 1,5.10-6 epelcerc. Tar rax MbI crIHTaeM, qro B 1 cni coaep>KlIrcff
105 6ncrpr,rx nporoHoB, ro o6uree BbIAeJIeHI{e 3Hepnul{ sa cqer notepl 6lt-
crpbrx rracrurl cocraBlrr E:105. i,5.10-6:0,15 epzlcn\.cerc.3a 1000 cerc

Bo BCeM o6r,eue B,crrbrrrrrKi.I oro {&rCT 4,5. l02e ope, rrro coorBercnByer [oJI-
u'oft e,uep,nntl, r,rgJryr{aeu,ort ncnsl,ruxauu [10]. Bu4e.uenne oHepp1414 B 'cro.ti6e
coqeHr.reM I citt2 .cocra'BJrser 1,5.107 epef cn2.cerc.

Moxu,o orue,Hl{Tb qn,cJro flap HorHoB, o6pasyeurtx ;np:oro'HoM Taxoft euop-
ruu. ouo '[p0[opuuoHaJrbHo' SaTpaTe 3'HeiprI{tz rHa ]IoH'I,lSaruuoHHble 'rroTepl4,
a Noerp$uuueHr ttpo'nopu]4io'HaJrbH,ocrn ttpeAcraBJrfler ,co'6oft cpeAHHe Barpa-
TbI sHCPIII{II{ .HO rO'IHH A'KT A,OH'I,I3AUU,U. KOE@S}IU,IIEH'T 3TOT IIOqTI,I HE 3ABHCI{T
61 rp,ofl,a ,Beule,crBa x{ ,n,pr.rMep,Ho parBe,H 30 ea Lzl , 24]. CneAosarerstto,

dnt:10u=:oo :3,3.10e nap s I cas/ceti. I,IouuaauuouHoe paBuoBeer,re ycra-"30
HaBJruBaercfl Bo,Bc[bIIuKax oqeHb 6uctpo [25]. t{ucno I{oHoB r xy6uuecxoM
caHTHMerpe MO)KHO O[peAeALITb LI3 ypaBHeHLIrI CTaqIIOHapHOCTI,I

dnt: nin'C(T)' (3)

Ecrg c.{Hta rb 1i : n, u C(I) : 4,0. 1g-ra 1261, ro tti =3,6. 1011 cills, 3ro

cooTBeTcTByer I{oHLI3aUVh x:\x0,07, CpanneuUe aroft senHql,IHlt c TeM}
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r{ero Mo)KHo oxaAaTb Aas xpoMoc$epu Ha 3rI'IX Bblcorax [27), noxacl,lBaer'
r{To rorbKo 3a crler Ltoytr4gawu 6ucrprtuu qacrlaqaMl,I gJIeKTpoHI{as [.'Ior-
HOCTb BO BCnbIIIIKe MOIKeT CyqeCTBeHHO npeBLlIxarb SJIeKrpoHHyIo IIJIoTHoCTI>

B O,KPY)KflIoUIeft xpo,Mo,csepe.

II I. HsryueHue BcnbIIIIKI,I

Mouox,pomarr,rrrecrKyro Ep'Kocl.b BCIIbtUIKI'I B pa3JIIltlFIblx AJII'IHax BToJIH

Mo/Krro Bt,rrrHCJr frb no $opvy"rre [13]

(4)

rAe 1/r w Ni-qI4CIa aroMolt cooTBeTCrBeHHo Ha BepxHeM Il Hi{N(HeM ypoBHt{x

paccr{arpgBaeMoro [epexoAa v I cug, (2,-onr]Iu€cxaf roJIIIla BcrIbtlIIKLI B AaIl'
nofi 4nuue BorHbI. Als Lo, no Irc,AcqeraM CeBepHoro [28], Ai':9,3'10-s c.al'

Cor.nacHo AaHHrIM, npllBeAeHHbrrra a [14] w [29], 1no 7-+-B'106 spef c.t42'ceK'

.cmep. IIo Soplayne (4) no.rryueno, qro Iro:2,1'106 7palc.^42'ceK'cmep. IIo
paKeTIIr,IM H3MepeHUflM BO BpeMA BCILIUIeK He OTMeqeHo SaMeTHolo y(:l4JIeHHA

H3rryr{enr.rs Consua e L" [30-31], no 4pyrrzM orleHb HeyBepellHbtx{_ L{3MepeHI'IrM

rioryqr,rJrocb -lO1 epe [32]. Kax BHAI4M, I'13,'lyqeH!Ie B ruH14flx Ho u Lo npr'i-

MepHo oAr4Har(OBo. B ,raiiMaHoBCI<oM KoHTI4HyyMe Toxe He MoN(eT l,t3"lIyl{aTbcf

MHO;O 3HeprHH, TaK I(aK [,J11 HelO, Tal( xe Kal( u l,Jltl La, OqeHb MHOrO

nogiox1arcUlgx aroMoB. Cornacno AaI1HblM [33], IraoX<no IIoKaSaTb, qTO Aax(e
eC,'Iu 0CIIoBHF,IM MexaHI.i3MoM CBeqeH}Ifl BCTIbIII]KI,I gBJIf}OTCfl PCTOU6IIUAUUT,
To rz rorAa i,IHTeHCr{BHocrL, JILIHT{LI H* r uect<oJlbI{o pa3 [peBocxoAllT I'IHTeH-

cHBHocrb 6a.nrnepoecroro Kor{ruHyyMa. Ha6"rrroneH}ir raI(}Ke He IIoKa3bIBa}or

SaMeTHoto 6antlteponcl(oro KoHTLIHyyMa Bo BcnbtlxKax. C,re4oeare,lbHo' IJIaBHyIo
pod,rb B yHoce sHeprl4i.I HlpaeT l43,'lyileHne B Lo I'1 Ho, rotopl,te cpaBHrll\'lbl Mex(Ay
co6ori u B cyMMe yHocfr lpgMepHo 1,5'i0? epelc,ttz'cerc' Kax ltol(a3al{o B pa3-

4e,re II, B cro,,r6ue ceqeHlIeM s 1 ci,[2 BblAe,'Ifercfl 3a cqer HoHI4saulzoHlll,Ix
norepb 1,5.10i epelcgz.cex. 3ro xopr-ruo coorBercrByer_ ToMy, qro ,II,oJI)KHo

yHocurbcfl c I ctvrz noBepxHocrr4 Bcrrbrlrlr(r.{ u3JIyqeHI.IeM n Ho u Lo. flonepxiloct-
Haa gpKoCTb BCnITIIIIKH n Ho no,ryqaeTcf HeMHolo 6o,'tlUre gpKoCTIz HeIIpe-

pblBHOrO C[eKTpa B OI(peCTHOCTIX JII4HLIi{ Ho, paccul'rrauHofi Ha I A, panuoii
4.106 epe/cn2-ceK.

Pacc.raraenl Ko,rrr.rqecrBo KBaHrorB lr o6u1yrc aHeptlrlo, yHocuMylo li3ryqe-

HneM B I-Io npu peKoM6I4HaqLIflx, C,IeAyIoulHx 3a [poJleTolt 6r,tcrpot? qaCTI'I-

ur,r: B pesyrbrare roa6yxAenuii 3-ro ypoBHfl (cuuraa, ero,BCe oHH B'KO'Heq-

HeM crlere AaAyr I(BaHr I{o) ra B pe3yJlbrare ros6yx<4enufi eltcurux ypor-

neii (c,uurafl, ,qro ItoJIoBI4,Ila eos6yx4euufi 4-ro ypOBHI 14 qeTBeprb BCero
r{HCra eoe6yx4erHr4fi ,BbtCUtHx yp,osueil BoAopoAa nlpizBoAfr K H3,'lyqeHI'IIo

I(BaHToB Ho). Vuer H3,,tyqeHufl B OCTaIL'HbIx ,'IlIHHflx Cepl4u Ear'IbMepa MaJIo

I,I3MCI{I,IT NOJIYTICHHbIC PCSYJIbTATbI. MbI ]\,IO}KCT4 TOJIbKO NCPEOUCHI'ITb 3'HEP-

rnlo, yHocHMyIo B JIIIHLII1 Hr, ecru 6y4errl cillrrarb' qro KaxAbIfi axr uouu-

SAUI,IH TIP}IBOAI4T B KOHUC KOHIIOB K I,ISTYIICHI4IO OAHOTO KBAHTA HO. I4S PAS'
aela II N{br 3HaeM o6ulee Kod'rr.{qecrBo BbrAeJrsrcueitctl sa cller L{oHL{3aulr-

oHHbrx rrrorepb s,r-reprHH LIoHH3aqI{u u eos6yxAeHrt, a ra'Kx(e o6ulee qllCJIo

na,p 11o,HoB, o6,pas,ytotqliy,gg ,B pe3yJrbrare npo,'Iera 6ltcrpolo rtlporoHS.
Oxasnrsaercq, qro B pe3'yr'Ibrare yKasa'HHbix-nrpouecc'oe o6paayerrcfl Bcelo
oKoJro 5. l0e xeauros Ho I,IJII4 Megee 2'10*2 epe/cuB'cerc. CneAosarerlHo,
r.rsryqeH[e Ho, o6pasytoqeecr B pe3yJlbTare HoHI'l3aullg I'I BoS6yxAeHI'Ift

N,. qhr2 Ei
lin : I uL')' * ': '""' -' Ni lB En

(1 - e-1]\ d?,",
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I{CI]OICPEACTBEI'IHO IIPH IIPO,'IETE 6bIC'IPbIX qACTHU, HC M,ON(CT YHECTH BCIO
SHeptI4Io, BblAe,'Iflloulyrccfl 3a cqeT lioltH3aIIlIoHHbtx IroTepb, H TeMnepaTypa
o6"rya,crn Haqr.rHaeT'pacrr.r. TarH,la o6pasou, Mbr rror'ryqir.rJrH BrroJrr.re e,crecrBeH-
ul,lii pesy,rsrar, qro B ,HaqaJre BC[btrxKH TeNlnerparyrp a H r4oH]/^gauHfl AoJI)K-
uu 6ucrpo pacrrl, TaK KaK ,q,o6anouHoe r{gJryqeHr.re s runr.tu Lo sHaua.te Bo-
o6ure ue Bbixo.r,14r Hs paccMarpHBaeMoro o6t,eua (crra. uux<e). 3ror pocr
,[Or'lX{eH npOAOJIX(aTbCfI AO TeX trOP, IIOKa qI4Cr'lO aTOi\4,CrB BOAOpOAa Ha
l'perbeM vpoBHe r{e Aocrr4tner Ha6,'rroAaeuoir BeJrrr4qll}rbi ns:3.106 cn-1,
Kor,4a usnyueuue e Ho cMolxer yHecru Bcro 3Heprrrrc, Br,rAerrsrcuyloc* B

eAIIHr.rue o6teua. Coorsercrsylou1yrc reMreparypy onpeAeJrr.rM AByMfi
cnclco6aur.r: Bo-repBbtx, npeAtroJrarafl, Lrro pacnpeAer'reHr.ie MelKAy trepBbIM
I.r TperbrlM ypoBuflM,r.r Aaerc.fl $opuv"rrofi Eo,rsunaqra, r. e. qro

12,01

:9.u W
5. 1012

orKyAa I, : 8500" K; Bo-BTopbIx, Ao[ycrLIM, rlro B pesyJlbrare orKJIoHe-
ttufi or repMoAIrrHaMrrr{ecl{oro paBH,oBe,cufl HN,reer Mecro nepeHace,IIeullocrb
nep'Bolo ylloBHfl, IIpHBoAtlUIafl K ToMy, qTo orHoIrIeHIre n3fn1, gasaewoe

$o,prvrynofi Eo"nrr(uaua, s 10 pa3 r{eHbue, rreM I-ra6rIoAaerMaq BeJrruqLI'Ha
n3ln1 t34]. TorAa [oJIyqI,IM, tlro Ie: 10a'K. B Aa.nsuefirueu 6y4eu cul't-
Tarb, rrro Tn so BcrrbruKax panua 9' 103 " K. Irlourasauuro [p!I raxoii reM-
neparype r{orxllo oueHllrb no [35]. Oua npuuepHo paBHa 0,2. ?ra BeJIrIqI4Ha

6o,rrure 3HaqeH,r,ifl lroH,r43aur{r{, BLI3bIBaeMott nponerona 6ucrprtx TIacrLIIr rHe-

locpeACTBenuo. flocneAHee BecbMa ,cyulecrBeHHo, TaK Kar( A,'rr{ pocra LIo-
rlH3arIHr4 or Be,lliqr4Hrrt, coorBercrryiouei.i 5000' K (xpoiraocrlepa), 1o ena-
qeH,r.ifl, coorBercrByloxrero 10000'K, Heo6x,oAuMo 6o.nee 20 epe ua NaxAriii
ry6nuecNrfi car'rrr.lMerp. Tarast 3r{eprr.rr BbrAeJrsercfi roJIbKo s2 lL :130 cerc.

0, t5
Sneprut pacxoAyercf rar(xe Ha yBerflqeHr{e Kr.IHerrI.recrofi aHepruI,t qacrl.Iq

ra3a-oKoJro 4 epe ua I cttg.
tr4taw, rB pe3y,'rbrare s,osAericrnux 6u,crpux qacrlzu n o6.nacra ,BCtIbIIxKIi

cHaqaJra pacryr re\,rlepa'r-vp a v Ha\7r'rcauHtl, Koropble Aocrl{ralot 3uatlesuti:,
6n lrsxrlx r< Aericls areJrbH'o u a 6.nrcAa eu bI M B o BCn bIIII'Kax.

Iloc,re AocrHlKeHr.Is LpaBHoBecllofo (e cuu.c.re 6a.nauca auepruli) co-
croflHrrrr o6pasyrcqlrecf Ii3JIyqeHHfl Ho u La B cocroltul{II yHecrl{ rtorlTil
B,cro aHepnr.rro, BriAerreMylo n'pLl iIpoJIere 6sl,crputx LIacraI{. flpxocrr
BcrrrrrrxKrr B Ho 6yger npll sroM coorBercrBoBarb Ha6rloAaeMofi npxocru.
tr4s,ryuenue BC,[r,]rrrKLI B Apyrax JrHH]rsx yHoclzr cpaBHHTeJIbi-Io MaJIyrc qacrb
,.,HEP|HH. I4SN,ICHCHHS B flPI{OC'TH (T.i YUOC EHCPTAU) HAIII,IHAIOTC'I, KAK MbI
yxe oTMerrarlt, He cpaSy [ocJIe 'rroflBJleHl{fl Ao6aBoqrHolo LI3,'IyqeHlI.1fl, a qe-
pe3 BpoMq, 6"nzaxoe 'K cpeAHeMy iBpeMeI{}I n,pe6lteaHll'I iKBa'llra B paccMar-
pr.IBaeMoM o6:beMe, Koropoe no [36] oueHuBaercs KaI( t:z(tr!t2), ry,e z-
cpeAHee qr.rcJlo pacceauufi, a tr*tz- BpeMfl MexAy AByl\{fl nocaeAoBarenb-
HbIMI4 MOMCHTAMI4 I,I3JIY'I]CrHHfl IKBAHTA. B PACCN,TATP'HBACMbIX HAMI,I YCJIO'BH.
,x 'BpeMrr, rrpoBoAr4Moe KBaHroM B nyru MexAy AByMs pa'ocesnrtaqMx (tz),
oqeHb MaJI6, lro cpaBI{eHH}o co BpeMeHelvl, KorAa KBaHT }IAXOAHTCtI B rl0lJIO-

uleHHoM cocrorrHr{r{ tr: + .2 :ry, rAe f,. = L nnk,'r, - onrl,IilecKas roJlqa,
Ain 4

k=10-13, L:108 ca, cJreAoBareJlbHo, .u,nr Ho To: 10-6'107: 10r' Anfl
Lo to : 10-5.5. i012 : 5' 107, An: 4,7 .108, Ars: 4,4,101 . Taxuna o6pasou,
I.ns H,

T: :6,7'10-b cerc,
4.4,4.L0'

ns

lL1
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CornacHo Ocrep6poNy [37], uaao npI4l\{e}rflrb $opr,ry"ny V:A' 10-6 T62, or'
,Kyl,a t:102 cerc. OAsaxo Ocrep6poN He yqllrblBaer npoqeccoB IlCrl'IHHoio

,bano111eu,n, 6nato1apg i(oropbrlul srpeMfl ,or MoMeHTa 11oflg,'IeH'ws Ao6a-
BOqHO;O LI3JIyqeHHg AO 'MOMSHTa, ,KolAa ,ouo 6y4et ua6lIOAarlgfl fla'Mfi' Cy-

rqecTBeHHo yBe,rtt,trll4rcfl. floaromy yBeJII{qeHI,Ifl I,I3JIyqeHI{fl B JII'IHI'IH Lo ua-

.AO OXil.rAaTb He TOtAa, KOrAa rroflBJrrreTcfl BCIrblrIKa B Ho, a [o3xe, np6-
rIeM garia3Abl,BaHl{e 3TO, il{aK II'OKa3bIBaeT paoqeT, N'lO)KeT AOCTI4TaTb He-

cKoJrL,r(ux AecflrKoB MLIHyr. Auanoruqublft p$yabraT noflyqeg U e [38]. 3ro
cJreAyeT LlMeTb B BLIAy IIp[ IOIIbITKaX Usrtreprrb u3r'lyl{eHl4e BClbIlIIKi',I B L0

npu nOMoxIu paKeT I.{ CIIyTHI{l{on. Kpoue Toro, TaKOe 3ana3ALIBaHI'Ie 1rp6-

B,oAr.rT, KoHertHo, LI K pa3rMbIBal{I4Io BO BpeN,leHLI{. Tat< qrO yBeIiliIeHI'I-e- I43Iy-
,qeHr4fl'A Lo UoXer 6trtt HS6OJIbI1IIM tI 6o.nee AJILITeJIbH6IM, rIeM B Ho, oCO-

6eu,so ecJIH r.r lraA Bcrrbrurxoil HaxoAgrcfl cJl'ot{ ra3a c 6o,nruoit c}nr}4rleol{ofi

Tor'IUIefi.

IV. 3asucilMocrb BbIAeJIeHIrs eHeprI'IH or BpeMeHll

IlLpuee4ettttslfi s pas4e,re I cnoco6 pacr{era BbIAeJIeFII'Ifl sHerprflll B cpe-

Ae ge yqLITbIBaer ,oCO6eH,HoCTeil pacnpe4e,'Ielll{.fl IlaCTuU n'o 3He'plI'Ir{M Ic I'I3-

MeHer,rlll BbIAeJIeHHs 3IIeprHLI B pa,CCMarpuBael{oM O6'beMe Co BpeMe[leM.

E'c"nti nurarbcf ,Ilp'1o!,€,'larb raKofi'pacqer '|c yqer'oM 3HeplerllqecKoro rc'IIeKT-

pa qacrHrl, HaA,o rHMerb B BI{Ay eue H TO O6CTOflTeJIbCTBO, qTO rracTl'Iq Ma-
nOft aUepIULI 3:Haqi4Te,ISUO 6O,rSrUe, qeM Ila'CTLIU C 6OIr,tUUULI 3IIeprlItlMI{.
Tar, n [39] ynovrunaercfl, Lrro BaH A,rleH npn ua6,rroAeHr.rsx,rroTorKz rrzc-

TI4I{ or 
-cu.ninoft 

BClllblIrIlI{i'I lrolyrlI'IJI i036 tlacrnu c 3I-Iep'rHtI'MH 6orbure
30 Mee. Mr,r ,ol',pa,nnqtil{cr 3iHeprl,rflMl4 r{acrllu sbtille 5 '107 Meo. a 6l''AeM
cqrtrTaTb, qTo IIOJIHaq SHepfflfl ,BCeX qacTI]U paB]la BeJIII'tl,Il'He lonuoft aHep-

rlrli, trpHHflTOiA HaML{ tr,p14 IIepBOI]ar{a.t1bHOM npeABap^I{Te,rlbI{OM paCqel'e,. I4

paBr-ra, cJreAoBareJrr,Ho, 1033.'10e. 1,6. l0-12: i,6' lOao ope. Ann auQ$e-
A

peHuHaJrbrroro cneKrpa qacrr.lq [o 3HeprIIflM rlpl,IHflro, qro 1/(E):1f r l[€ f :$
EY

[40, 4l]. Tax xar [pLI ABLI>I(eHILI qacrll11 K 3eMJIe IIx clel(rp Mo]Ker I'I3Me-

nr.rrbcfl B CropoHy yBeauqeHllfl y, ro MbI paccMaTpLIBaeM TaKN(e u cnyuafty:2.
B pacrrerax npHHqro, qro 11poilcxoAl{r oAHoKparl{oe KparldoBpeMeHHOe

BrrpbICIl.iBaHLIe qaCTLIU B O6'beM RCnbI[lKlI. B Aa.nrseiturel\{ MbI CMoXeM OT-

Ka3aTbCg OT 3TOIO npeAIIO,'IolKenUg. PacCrILITaeM, CKO,TIbKO SHeplall OTAaIOT

BCe qacTHUbI B pe3Yr'ibTa1'e I4oHH3aUI,IoHHbIx norepb. tlacrnUa c 3lleplgefi
E repner sa I cerc k(E)p$c 3I-IeprHL{, a BCe qacrI,IUbI repflIor B IIepBbIe

MIHOBC}IHfl

@dQ.-(l,irrtdu-dE.
dt)'dt

6.107

C9 npeueUent OIIeKTp qaCTLIq ,MeHfleTCs, no3ToNIy IIaLO fiplil]flTb, qTo li/ qe-

Jrflercs Syur<uueft E u t. I4a npuHnr,oro HaMH BIJIe y'cJiorBufl IIoJIyI]llM, qro

A.llfl 1: $ HaAo 6pars nonuoe qscr'Io qacruq' paBHoe 5'1034, u AT : At
ncryr{aercs paB{]blM 1,6' 1026 (eueprua rBblpa)Kaerct ^n 

aarax) ; I..ilfl \:2
coorBercrBeHI{o IIor']'yqaer'cs 1034 ttacruu v A2:B 'l02e' Blrle"IeHHe sHep-
xr{ri B cpeAe B ocHo,BHOM [pOI{CXOI.LLT 33 OqeT I{oI{H3aUIIOTHHbIX flOTepb IIpo-
TOHOB C 3HeprLIflMI'I MeHr,ule lQe ea. !,na rarux qacrl{q c Aocrarotlgo Ma'
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jioii otuti6Kori ivro)KHo rroJrr,3oBarlcl Hepe,rttrtt,BHCTCl(Hilr flpll6JIH;.lier{I'I€NI, q1g

cr.rJrbr{o yilpoqaer pacqerbl. floreprt 3Heptur 4E : npu. B ne.nnuuuy ft exonlm,
dt

corrracHo tloprury.rre (2), *Hoxnr.ro [ln =.''":i]\'rr,-B'l, rtoropsrit npr H3-
(1-9,) I (z) -l

MeHeilun aHeprLIH qacrlitl or 107 1o 1010 16 H3MeHflercs or 6'7 Ao 14,8. Mrt
npeHe6peraeu rar(lrM ue6o,rruruu H3MeHeHrreM LI toJIaraeM 3Tor NIHoII(LITeJIb

paBHbrr{ 10. Torna 6 == 0,31 .10?$-2 0B FIa I e. Orcro.u,a 
dE 

-5'3'104 -dtu
4.7.10-E-- ^" ::- altelcerc. B uexoroptril l,toilres'r t ,*rcno qacrr4rl c suepruel't E 6y4er

t,t f
VL

tVr(E, /), npu.leu oro I(aI( pa3 Te r{acrl'Iubl, I(oropble B. MoMeHT t - A o6na'

nann aneprieii ,, r. e. N1(E,t)dE: Nl(x,to)dx: N(x) dx,r1e r- BerHLIr-

FIa, cBflBaHHag c E coorHotileHlleN'l

floc.ire LIHrerpI{poBaHt,tfl [oryr{I.{M

x : (Ct * B"/,ft". (b)

Haqalsuoe ycJIoBI4e, oIIeBLIAHo, npn I : 0, x: E, B :213C : 4,7'10-8.
Oxolr.rare,'IbHo HitrceM

E(0 -t-5Kr/1, r,qe K:+.

dQ - A^,BTdt .)
Xo

dQ : A^,BT dr
dt ' ) *\+'/"

ls

S 
, 

'u 
(i)t 1( (E) r, - 5 

1/ (;)/( (E) ctx: 
5 + E @) dx

x,t 1x,/u-g71'/, '

r,fe f :2 u 3, ro =: 5'107 ee: B'10-5 spa. IlpeAe,lbl IlHrerprpoBaHl'Ifl cJIe-

Ayer 6parr o'r r, ,4o 90, I]ol(a E > 0. t{epes BpeMr /1, ollpe!,eJlileMoe I'I3

coorHo[IeHI,Ig Ctr- x"/' prnrt qacrHII, c Haqa,rbHbIMII gHaqeHIrflM]I aHeptllu MeHb-

rrr€ #1, E (ir) crauer paruoit HyJIto Li no3roMy B BbIpaxeHI'Ir4 l\Jttt BbIAeJIeH[rI
gr-repr1ar{ dQldt t*rcerpan uano 6paru ue or )rs, & or Jril Ao oo. ilpaurnuecxu
HHrerpaJI Mo)KHo 6pars or (Ct)'/' no oo. B saueM c,lyqae rpanuua (Ct)'/': xo

JrelKr,rr oKoJro /: 10. .[l,.nl cnyuaes /:0 I'IHTerpaJI (7) ntoxuo [peACraBI'Irb KaK

D.ns t ) 10 nurerpa.t npuo6peraer BI'IA

x\ 1x"/,_g11'/,

dx

(6)

(7)

(B)

€)
o
(
\

(ctrz/ 
"
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rlonoxlrirr x, : (ct)"i" g, rorna

de , Aru- | --*or- -.,tt- ^L= )s\10'/'-4lt'
(C4 3 1'

Irlnterpal CxOAI,ITcfl. CoMnegllq MOXeT BbISbIBaTb TOJIbKo suxuufi
nofloxru a: | * n lI ycrpeMuo q->0, MbI JIelKo MoXeM B sToM

l4nterpal E,apa/cua.coh

(10)

rrpeAeJl, Ho
y6e4nrr,cr.

F,:( =!' , (t1)
' ,J ,, 1r"/s - 111/t

J,C

1,0

I,n

2,

t,

/,0

4t

t,"4t

(Dlrr. l. 3asuculrocrr, BblAenent,tt suep'
fr{H B cpeAe oT BpeMeHI'I AJIg cJlyqas

.._aY-o
flynxrupoM noKasall rpeArloraraeMblfi xoA

,pKocrB BcnbtmKtr r Ho go MaKcuMYMa

n

@ur. 2. 3aeucuMocrb,BbIAeJIeHurI gHeprurl

B Cpeae oT BpeMeHII ,("la cJl]{afl } : !
nynKTHpoM noKa3atr npeAnor'laracMbIn xoA qpltocrI

Bcnbr[lxH a Ho Ao MaKcHMYHa

2,0

/,I

1,0

,u,rs cJryqafl y:2 rerxo 6epercn corJracHo Qgpr"ry.ne Aas 6pluotrlnslx 4uQ$e'
per,ruHaJroB [42] u paeeH l, a 4lr cJryt12" y:3 qrc,reHHbI\,r HHrerpHpoBaI{}IeM

noJlyqaeM, uro Fu:9,66.
Taruna o6pasoM, Ailn y:)

-E-:s,B4.i02el-1 , a D:!9- lv: fiBt-r epe/clts.ccK.dt dtl
A.rn y:3

dQ :4,14.lgaor-,/", a D: !9_ f V : figOt-u/" epz1c.xt.cerc.dt dtl

Ilpri l: 0 nonyuurl p,nn y:2, D: 12 epelcnrs ' ceK H Anx Y:3

D:18 epe/cus.cerc. flpui: 10 Bblr{rcrgeM + ( 4{, ,ro gaer gepelcjti'ceK
*l/' J xTo zxo



,l,flfl T :
B ra6il.

.)

l,
n 5,6 epelc,us.cerc nilr-
rAe Aar{bl sHa,{eHlrs D:

T:3. Pesyrsraru pacrreroB [pHBeAeHb]

#lrP epe/cn,.cerc.

T a 6 a u ua t

5,6
9

2r1
3'6 I 

g,a' 
I

3anuciluocrb Bbtler'reHHfl 3ue,prr.rr 01, ,BpervreHH npeACTaBJrerHa Ha Qur. Ig 2. Taru >Ke cxeMarrrlecKx rloKa3aHo, KaK Mo)r{Ho rpo{g12rss1b pa3BHTr{e'
cBeqeHr.Iq BcITrIIIIeK B Ho.

KaN yxaeuBaJlocb BbIuIe, Ha pagorpeB rI LIoHI{Bauuio ra3a B,o Bc,flbrlrrKe'
HyxH,o ,orKoJro 24 epe sa I c.us.lipaSrzuecxoe rr.iHTetplrpoBaHlre n,oJryr{sHHbrx
pa,cnpeAeneHlirl noxaeaJro, oAHaKo, lJo fl,'rouaAb Me]KAy rpu,nofi BbrAeJre-
HLI' gHeprHr.I l.r xpnsoit cBeqeHHf s H, s flep]roA Ao MaKcHMyMa BcrrbrrrrKH
co'orBercrByer BeJlrllqturlre ,B HecKoJrbKo pas 6o.tsrrefi. Kpu'eue sasacH,Inrocrlr
LIHTeH,cHBHocrrH HgJryqeHug or BpeMeHIi, noAo6Hue n,peAcraBneHHbrM Ha
Qur. I u 2, scrpeuatorcs npu Qorouerpur.r BcrrbrrrreK oqeHb r{acro (cn., Ha-
n'p[IMep, [43]) . He6o,'rbtrr,oe HBMeHeHHe oler(rpa qa.crau, HeoAHoKrparHoe r{
HeKpaTKOBpeMeHHOe HX BrrpbtcKHBaHr:re MoxeT o6tgcuurs Bce MHoroo6pasne
xoAa HsJryqeHrlfl Bcrrbrrrrer n Ho co BpeMeHeM.

V. 3ax.rrrcqHTeJrbHbre BaMeqaHnfl

B pae4e.ne II uauu 6uno no"iry.reHo, irro r{acrurlbr c euepruefi lOe so re-
pflror B I cerc 106 os H sa 1000 cerc [orepsror Bcro cBoro oHeprrrrc. Buriiaer
JIH qacrHqa us aruoocpepsl Co.luua I4JIH Her - cu,rrblro 3aBr.tclrr or xoHrfrr-
rypauHlr.r Matrrr.rrHbrx nolefi. Eesycnoruo, qro qa,cri.rqu 6ollruux aueprufi
HMeIor H 6o,rr,me uraHCoB Ha ro, qro o,H,r.r rurrt4yr ve arir,r,oc$eprr C,o.rruua H
6yayr ira6,r,rc.u.artcfl Ha 3eune. Moxuo ,u,yMarb raKxe, ,qro A.[q 6oree
c.ua6i,Ix BCnbi[Iei( np,ordec,c yciK,opeHHg nporeKaer MeHee HHTeH,c]IBrHo, qa-
CTIIiIbI TI'P?I TZIKi'IX BCIIbIUKAX AOCT]]IAIOT MCHbIIII,IX EUCPTUfi. TAXNE qACTI,I-
rr,L.r oqeHr, ,6ucr,po rrol'epg}or B,cro cBoro 3r-IeptHro. Han,puuep, uo Qopuyne(2) ,rerxo n,oAcqlrrarr,, qro qacruqu c suepnuefi ueslrue 108 pa sa ip6nnr{
BCITLIIxT(H cKopee RCeto 'norepflrcr BCro cBoro 3,r{ept}rro B xp,oMoc$epe }i, Kari
[paBl;rr'ro, ua l3elt.rue ue 6y4er ga6,rrcAarucs yBeJruqeH]re ltx q]rcJla B cBf3H
co ,c.na6uuu xp,onroo$epHbrMr.r B,crrrburrKaMr.r. OAua,xo cBeqeHHe raKlix cJr;l-'6rtx s,cnlrrueK To:xe Mox(er 6rtrr, c,reAcrBrzeM lroHr43aqaoHnnx norepr 6u-
'cTpbtx qacTHu.

IIo tpoplrynaM, rrprrBeAeHnbrM s [44\, sal,ru 6lr,ro [oAcqrdraHo, qro MaKC-
BeJrJroBo pacnpeAe.rreHr.re cxopocreft ycraHaB,,rHBaercq .u,,(s 6o.nturuscrna
rlarcrHII cKoLpee, rlelr gru qa,cruqbl ycneBaIoT pexou6uuurporB&Tb. OAuaro
'M,oxro ox(r,rAarb, uro pexou614HHp,oBarb 6yayr H Mr.rorHe Holrbr c 6o.lturu-
'MI,r cKopocrfMH, q1g flpruB_err.er x o6pasoraHLHIo AoBoJibrro tuupor(r.Ix KpbrJlb-
eB JrrzHurr H". B fial u [15] orlreueua neo6uqso 6o,rluraq HaceJreHHocrL,
Tperber,o ypoB,HrI BoAopoAa rro coaBHeHlrro c nflrbrr,{ ypoBHeM. Tar<oe or-
KJroHeHHe, BeporrrHo, o6tgcusercfl trepeHaceJIeHHocrbro HIzx<HI.tx yponuefi
BOAOpOAa, CBff 3aHHOe C OTK,'lOHeHr.rfl lvil-l OT COCT,OTTHHfl JrOr(aJrbItOIO TepMOAr.r-
HaMrrrrecKorro p a,BHoBecua [34].

14s scero H3JIolr{eHHoto Bbtrxe Mox<Ho B,H,qerb, .rro drarr rrorr,BJIeHHf Hg-
6uroq*r,oro ,cBer{eurnfl B H o Mo,xHo o6tacnutr,, r'pe/lfloJioxc.IB, qro orln.
irp,oqeccbr cBr3aHbr c ttpoxo](Ielrrler.{ n xDoMoc(Fepe 6rrcrpux nporoH,on.

0,1
0,6

10,,,
I 1,8

18
\2

J

2
o,06 lo,on
0,45 10,36
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Il,o-slrAura,oMy, orcHoBHbrM ,Bo BcrrbnriKe flBrqercq lueAJreHr{oe }IaKon.lre-
H'i{e rr sareM 6u,crpuli nepexoA 3'HeprHr.r Matr{r4rHoro noJrs B lpyryro $op-
My t{ fipoil,cxoArrxlee npH 3TOM yCLKO'per{He rracTr.IU, KOTO,pbre, B CBoIO oqe-
peAb, ABuraflcb B xpoMocQepe, Bbt3btBaror ua6lrcAaeuoe cBerreHr.ie +.

Ilyru nepBoHaqaJIb,H,oro yBer,HqeHI{rI [,'ror]rocrI,I s o6racru BcnbIIrl(Tr
pac,cMorpeHu A. E. Cenep,g611u1 [45]. Kax nprrz 3roM npo]rcxoArzr p,ocr reM-
neparypbr Ir lroHrisaunu Ha nepBofi ctaAuu pa3BrTr4fl, BcrrbrltrKlr, paccMorpe-
I-r'o HaMH rBbIIUe. olHO,n,peUe:HHO 3a BpeMtI IIOpflrKa HecKoJIbrctix MuHyr npo-
H'cxoAllr H pocr spxo'crlr s FIa. floesrmeH'Hae flprKocrb s Ho Ha6rrolaer-
cfl BCe BpeMrr, [oKa B o6.nacrn Bc[brrrrKr{, ga6,ntonaeuoii s Ho, ecrt 6ucrptie
r{acruubr. Iloc.ne groro cBeqeH}Ie craHoBlrrcfl TaKHr\{ }Ke, KaK n oxpyxarculeft
xpouoccpepe rro Mepe y6unaHua [,'torHocrl{ iro,']rl H3ryr{eHufl B Lo*s, )

,Anrorf' Bbrpaxaer 6.nar,oAapHocrt A. E. Cesep,HoMy, E. M. B,laluvrrlp-
c-KoMy, A. A. CrenaHfllHy u J7. e- I-ypenr.ruy sa AeraJrr,rH,oe o6,cy>x4eHue pa-
6oru u IIoJIegHbte BaMer{aH'nf.
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AI(AAEMI,Ifl HAYK CCCP
I,i3BECTVIfl KPbIMCKOI'I ACTPO @V3VI]EC KOI'I O E CEP B.4,TO P14 I4

Tou XXIX, 1963 r.

OEPA3OBAHI4E JII,IHH}'I IOTJIOIIIEHH' B COJIHEqHbIX
TIflTHAX C YTIETOM PACCEI4BAHI,Iq H IOTJIOUIEHHq

.4,. H. Pawnoscfiurt

Paccvarpunaerca o6pasoeaHHe pe3oHaHcsofi ,ruHlrr florrTou{euuq c 6o,rruulr.t Qaxropolr
JIaH.u.e ll i{epacu]enJeHHbrM B MarHr.rrHoM rro!'re BepxHr.iM ypoBHeM B co,'IHeqHbrx nqruax. Vqu-
rr,rBarcTcrl xaK llpo[eccbr IIcrHHHot'o nor.[olqeur{rr, TaK H pacceuBaHue B ,rr.rHHI{. A;ts con'neq-
Horo ngrHa nplrHaruaercs MoAeJb a::rroc$eprr &iu,rna - 3Aruurroua c EocroflHHbtM orHoIIIe-
nuelr xoerp(ruuuer{ra nor,'rouieHr{fl B "raHur r< xosQrpurtueltry nor,'IoIIleHI.{fl B HenpepLIBHoM
crer(rpe. IlaisurHoe Rp auteHpie He yr{r.rrLrBaercs.

THE DEVELOPMENT OF ABSORPTION LINES IN SUNSPOTS, TAKING INTO
ACCOUNT SCAT'I'ERING AND ABSORPTION, by D. ff. Rachlnaslzg.- The development
ol a resonance absorption line rvith a large Land6 factor and an upper 1evel withomt
splilting in the magnetic lield in sunspots is considered. Processes ol true absorption and
also line scattering are tal<en into account. The Milne - Eddington model with a constant
rzrtio oI the absorption coelficient in the line tc that in the continuous spectrum is addop-
ted lor the sunspot. Magnetic rotation is not taken into account.

Teopun o6pa3oBaHLIfl JtrtHt4it. IlLord'I,orreurt{, c 6o,'IbtxHM 0aKTorpoM JIa'H-

Ae E aTMoc$epax MarHI4THbIx 3Be3A 14 B co,'IHeqHblx Ilfrllax 6ama pa3Bl'Iril
B pa6orax B. VHHo [1] r B. E. CrenaHoea r[2, 3]. OauaKO B reopul4 yHIIo
He yqr.irbrBaercf pacceHBaHr.ie. Teopr.rr CrenaHoBa yqurblBaer paoceI4Ba-
HHe, HO C,'TOXHOCTb 3AI\ALIfi BbIHyAUd'Ia aBTOpa BBeCTII 3HarILiTedIbHbIe y[po-
IqeHr4rr, [o,c,'IeAcrBHfl l(oTopblx I-Ie fcHbl.

Ilpoqeoclr parccer.rBaHHr B MarHr.rrrnorpacuer,IreH,H,oii nrau,I,In qpeBBbI-
qafitro cJIoxHL,I, H, BepofrrHo, TeopH'I o6pa3oBaHLItr Jrr41Hhi.l, r,ortJIotI.SHHfl c

)qeTO,M pa,CCeHLBat'tuq Hr.iK,OrAa He rro,'r'y'qr.rr Toit cTeneH]l1- pa3B,vTHtr, KoTopoli
AOCTr.irJr a Teopr4,fl O6p a3OBaHUq O6bITIHbIX Jtt4HUil nolJIoxleHI,IE.

Ila,ua 'pa,6ora rar(>l<e He rrpereHAyer Ha rror'r,Hory paccMarpLlBaeMoii
r(apTHHbI, B qalcTrH'ocTJ.r, IIpeHe6'peraeTCq I{eKo'rerpeHTHbI,M parccel{BaHLIeM B

TI,IIH,I,II.I ],I PACCMATPI,IBAIOTICfl JIII4IIIb ,'II4TI}I]'I C IHEPACU1CTIJICH'IIbIM BCPXFIHM
ypoB'HeM. B arolr cJlyqae y,paBHerHHs nepe[I,oca npl.{HI4Ma}or Ha146oJIee np'o-
c'roii Br.iA r.r r4x yAaercfl roqHo nrpollHrelpllpoBarb.

[Iecuorpa r{a orpaHI4rIerHHyIo tl'pLIMe]rHM,ocrb Llgr'tataeMoii TeoLpHI,I, oHa
IIO3 BO.I]fl CT OTBCTI,ITb HA P f A NP I,IHIII4NI{ ATb}IbIX BOTIPOCOB :

a) uacxo"nrKo reopus, yqLITbIBaIoUafl paccel'IBal-Il4e, BecbMa c,Ilox<Hafl H
BOO6X{e He,rrpr4eMJIeMAfl EJltl IIpaKTllK]I, AaeT OyIIIeCIBerlIIlble nonparBKLI K
reoprlr VHuo;

,6) ua,cr<o.nrKo npaBI.IJIbHbIe pe3y,'IbrarbI .naer reopHtl Creua'lr'ora;
a) KaKoBbI aBIIMyrar'IbHbIe 3S,OeKrbl,,Bo3llI4'KaIouIlIe BCJIeACTBI'Ie pas-

J'IHI{HOfi HATIPABJICI{IHO]CTI,I BEKTO'PA }IAINIPg}KEI{HOCTI,I MATHHT'IHOI'O NOfl'I'
Mox<uo n'pe4no;toxllTb, qro lrpLIMeutz'Mocrb paccMarp]HBaeMoil TeopIrI4

He orpaHr{rrrrBaeTCfl pe3rorHaHCHbiMH JIHHIIflMU C i e :0 Ang BepxHerlo ypoB-
Hfl. Bc,'reACrlBLI4e HaJII4rlI{s lcoyAapeIl14fi c ol(pyxa'rcull{MI'I aroMaMI'I Moryr
IIpO'HCXOALITb IIepeXlOAbI Mex{Ay 3eeNIaHOBTCKIIMI{ noAypOrB)HflrMII ,BepxHeIO
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ypoBria. Ilpri no,rluo[,t nepepacrpeAeJieHIaH rro 3eer\{arroBCKHr,r noAypoBr{flM
Ha,ce,leHHocTb t4x cooTBeTCTByeT 3allor'tHeHHlo npt4 TepL{oALrHaMI.{qeCKoiVI
paBHoBecr.u4. B aroivr cryqae BbrBeAeHHbre HH>t<e ypaBHeHHfl nepeHoca LI3JIy-
qeHrrrfl ocTaroTCfl ,cIIpaBeA,liI{BbIM}1.

3auerrau raKxe, qro A,'rr cy6opAn,Harsux .lr.ruraii arprpexru 83a,l.r,\rocBfl-
3i.r NrexAy;rulruflN,ru Moryr 6rtrs oqegr BerHKti i4 B 3TroN{ c,,Iyqae He LIMe-
ror cMbrcJra norbrrKl4 cocrarBuTr, ToqHbre ypa,BlreHr4r latauca,B norrpr.r3o-
BaHH,OI,r ,LI3JIyqeHlr,lr. A.ll raxltx il'uHuil HYxHo rroJlb3,oBaTbcs re'op'ljeii vuso
H,'114, eCJI14 )Ke,raTe,'IbHO yrIHTblrBaTb paCLCeHrBaHl'le B ilL|Ht4l'|, TeOplleii, pa3BI"1-

ror? s AaurHofi pa6ore.

S 1. Buroa yc"'roBus ryqrcroro paBHoBecnc r.r ypaBHeHHfi nepeuoca
r.{3ryqeHuq Arc pe3oHaucnofi JIHHI{H c HepacqenJIeHHbIM BepxHr.IM ypoBHelt

flo,ryulrr,r ycJIoBLifl /'Iyqr.icroro paBHoBeclig AJrg, JtuHVlu ,c KB,a,HToBbr\,r
rr,r4cJroM 7, pantrnrlr Hyr'tlo A.rrfl BepxHeto yrpoBHq. B [3] 6tr,ro iroKa3aHo, r.rTo

o6ulee KoJrHqecrrBio Ilor,rouler{HO'ro tro BCeM HaIrpa,BJ'rer.u.{flI]\{ H3flyqeHH,q paB-
HflCTICfl

t to-l. I o-1-)cfto,

xoa Q Q u uu eH'rbr n'orr oilrun* l,X o.oe,Irrllor,crr raK :

h, -l k . sin2 ^rd _ t ' r L. '\2k"_lt._k,)*v+- z 'b 4

t+{Y,,il - ltt - k,)' * (ht - l?,)2 cos2 y. Q)

Our. 1 cryxrlr rrolcr-reHueM BaBHCI.iMocru roa$$uqtieHroB 6+ o'r' HanpaB-
,'reHr.rfl pacnpocrpaHellllx. Wz (2) MbI B?IALIM, uro xoe$QuurieHrbr o-F 3aBH-

cflT Jrr.r'rrrb or y, Ho yroJr y npu sux-
cuporB,aHrHoM'HalnparBreHurl{ iBoKTorpa

rnra,rszrHroil Harlpsx(eHHo,cru H SaBV-
clrr or y,rJr,oB q v 0, ompeAeJIflIoIrIHx
H arll'p arBJI eHrI,I e p arc'Il,p OrCTp a'H eHHfl JIyq a.

,fIpu Hepa,cqerrJreHrHorM rBe,pxHeM

,, yp,oBHe 3arII,OJIHerHHe ero B npoqeclce
JIyq[,CTOnO parB,H'O'BeCI]fl XarleCTBeHIH'O

He OTJII,I'qaeTcf OT 3aIII'OJI,HeHI'Ifi Ln'plI

repMoAI{Ha MLIqecKoM p aaHonecuu. [Io-
)TOMy MO',.)KHO rB,OCllOJIbS'OBarbCfl COOT-

HO [I eH,H g,M ]I, rcnp aBreAJi ]llBbIM I4 l,il n r43'
JIyqeHlIff aroMa B MaIHI,ITTIOM rOJIe
rrpH ToprMr64l4'11zrI4trlgCrKOM,pa',BlHOlBe-

avu.
Kar n,ou<arsa.n: Clenatuorn, [4], ua.rry-

qeHl4e aT'oLMa, HaxoAflulel]orcq B lMar-
HT4THO,M n,OJIe tnpfi TepM,oALIHaMi.Iqe-
cK,oM paBH'O,B8CH,|Ir iVIO)KHTO,p a3JIO)KI,ITb

Ha ABa He3aBI,ICLIMbIX rioro,Ka i.*v i-,
lprzqeM

i* : Co*. (3)

3Aect C-uexoroplrfi xoesQllulleHr.
sauefi 3a,(aqe, [oryrlaeM v3 ycJIOBXf

c ( (o, i o-)dro :
J

4fi

(1)

lz

t"'l)
I
t
I
t
I
I

@zr. 1, K noflcHeHllrc saBllcllMocrll
xoa$$r.ruueuroB nolJloureHl4, o:! or Ha'

npaBJIeHHt pacIIpocTpaHeHI'Iq JIyr{a

Bexrop S o6oeuaqaer HanpaBJIeHI.Ie pacnpo-

crpaHeuHt cBera; H - BeI(Top HaflpffxeHuo-
cru MarHHTHoro uola' HanpaueHHe ocE z
coBIIaLaeT c HopMaJIbrc K nrocKonaparreflL'

rbIM croqM arMoc(bePbI

flpuueHtt coorHolrleHlle (3) e

TYI{HCTOIO PABHOBCCI,IS
(4)

n\ 
{onl* -l o-l -) da.
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Onpe4e,ral uz (4) roaQQauuenr C u IIoACraBrtls ero n (3), rloJlyqaeM
He3aBI4CI,IMbIX COCTaBT'IflIOUII4X I43"Uyt13groao noToKa

i* - A' 6* [ (o*1., { o_l -)da,-'*'
rAe

A': 3t
8rr (kt + kr+h")

AJtfl

(5)

nS 
{o* + o-) "

Bupaxeurae (5) 6ut.no nnepBble noJlyqeHo HecKoJltro 6onee cJIoxHbIM
rryreM CrenaHogHu [5], c reM orJll,tqueM, qro xoaQQuuueHrbl rIolJIouleHI'L
ot rroA 3HaKoM l{HrerpaJla e (5) ycpeAHflIorcfl lI BbIHOCflTCfl IIS-IIOA I'IHTe-

rpaJra. OAuaxo Mo>t<Ho loKa3arb, rlro raKoe ycpeAHeHI.'Ie IIe ylpouaer I4H-

rerpupoBaHr.re ypaBHeHuft nepeuoca H3ryqeHlaq.
' CocrasuM ypaBHeHrre lepeHoca [3flyrreHus. flpe4noaarafl 'roJIbKo qllcroe

paccel.rBaHl{e B JIHHI'IH I..I yql4TblBafl nOIJIOITIeHLIe B He[pepbIBHoM cneKTpe,
MoxHo sanl,Icarb Ha ocHoBaHura (l), (5)

, cos o+:(k+dr)1+ *614, tto*r*+o,-I-) a,o+nB$. (6)
ds 4fi

34ecu ft - r<oe$suqraent nor.noqehus B HenpepbIBHoM cneKrpe. O6osHaqas
o-
;: 

q+ I,I noHI,IMas noA seflIaquHofi A

F

\ (tr* + q-)a,
.r* I

4tt

A:

(6)
(.

l- q -) 1. - Att \ (nr-I+ f it-I-)dt,l -I
4tl

lepen[ueM ypaBHeHLIrI

dt.
cos0 ':(1dt

3Aecs B (T) - Qyururar ILraHNa; ( - otirllqecKafl r.ny6nua B HenpepblBHoM
creKTpe.

EC.rrrz s rofi xe qaCToTe nepe[3,tyqaeTcf He BCfl nof,'Ioqelll{afl SHeprztl,
a qacrb ee E rlepexoAlir B renyloBylo 3Hept[rc, ro ypaBHeHnl (B) Sanl]ttryrcfl

.o, o 
djo : (1 -f r+) 1= - (l -- ,)Aq* x
dt

e B(l\
x \ (l+1+ + n-1-) dcu - (1 -l- uq*) 2 '

$ 2. Peureurre 3aAaqn o 4ra$$y:HoM orpaxeHgr.t or noly6ecxoneunofi cpe4u

MeroAorvl 9au4pacexapa [61

llycrr, Ha ro,ry6ecl(oHeqHylo cpeAy ($ur. 2) naAaer noA yrJlol\{ zrccoSp6
r.r3ryrreHr.re npousBoJrbHoii no"rrrpusaquu c rlapauerpaMlr Croxca 11, I , V+,U-r.
Tpe6yercn onpeAeJILIrb rlapaMerpbl Croxca I{3IyqeHI4fl, BblxoArlu,I,ero nOA [po1'13-

BoJrbHbIM ytr'IoM afcCoS p, 3aruerr,rir,r, qTo TaK KaK I43,'IyqeHI'Ie eAI{HIlqlt o6tevta
rar,reer rapar\ilerpbl L/ + : v + : 0, to I'I BbI XoAflUlee I'I3ryqeHue 

_ 
6yAer I'IMerb

grr.I uapaMerpbr paBHbIMLI HyJIIo tl ue 6y4er 3aBl'{cerb or 7s4 v Uo*.

(7)

(e)



VpanuenuR flepeHoca ltsryqeHnfi 6yayr HMerb BHA

-+: (1 + rr) 1r - (1 - e)Aqt !in*l* * q-1-)do-

1+rlo+ 
411' 

r*rlo-

- (l - e) /q t (!o+10+e * '+ !o-l o-e * "). (10)

3auenss ypaBHeHr.rfl (10) cucren,tofi 4n ,ruserisurx ypanuenuii, [o,'ryq]IM

dt.
tr,-*: (1 + \i*) Ii*.-2n(l - e)Ati! ) (nral,* * ni-li-)ai-dr 

r*ro* r*ro-
(1 - e) Ari;t (1r+qo1e-- r.'" ' + I o-nr-.r- 

- * "), (11)

r:-r7,-+2, :t,..., *fl.
34eCs [r; : - l.t-; - H]JII{ IOJIHHOMa ,rlexau4pa
P-(p); ai: Q-i - coorBercrByloulle neca laycca.

Ilepeftneru n (11) r( HoBbrM o6ogHaqeHr.rq\a:

r - r t'll* ,, vt
ti)-:!;, 

-:/v;, 
--ltr/,

'' L*\i+ '' 1'*\i+, f=0

ToTt

@ur. 2. K sagaue o ,4Ntp-

Qyerrou orpa)r(eHr.rlr

1l:+: 1l , ai: a:,

l: : l, +- 2, t,... , -t il;

IIoJryqHM

\t- ^ uiI;-: I1r 
=-:- 

: hl, ,--,- : Pi, \t-: I.i,1+\i- ttI.i--
j: _+ (n_F l) _{_,...,_+2n;

dl , 4n

u,, -t : L-2ntL - e1At,1)aflilt- (1 -e) 41"1x
"dt,,t

x (/ryr1e.ue *r+ a /o-Io-e E).

\12)

(13)

VpaeneHHr (13) ruo>xuo peur{Tb reM }Ke MeroAoM, KaK LI aHaJIorLIqHbIe
ypaBHenr.rs, rroJryqeHHbre n [6] r{au4pacer(apoM. flpex<4e Bcero HaxoAutra o6uee
peueHr.re coorBercrByrou,efi oAnopo4uor.i cr.rcreMbr

dr,
tri*- I j 2n(l- e), l,y) Ifliai (i:-t- 1, -+-2, -v...,'r2n). (14)

arj

tr4qell qacrr-roe perxeHrre clrcreMbr (14) a rune

l,- g''e-t'''
Ilo4cran,rxr (15) n (14), no.nyur.na

(15)

(16)9, : 2rr(l - u) a -- !'i- \ g,!ioi., r+Fi" j
Ias (16) BbrBoAr4M xapaKrepr.lcr[r]ecKoe ypaBHeHr.le A,qs onpeAeneuus k

l:2x(l - e) A7 -oi.Li'ti - 0 .- * 1, -+2,=1..., -r2n), (17)

1 ''i- wi'*
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Moxno JrerKo rroKasarb, r{ro Bce KopHr.r ypaBHeH[rI (18) pas,mluubl, cJIeAo-
BareJrbHo, r.rMeercfl 4ru cucreu nnHefino-HesaBlrcr{Mblx peureuuii ypaanenuft (14):

TaK KaK, cornacno (12), pi : P-i, 4i : 1'l-i, a1 : o._7t To
qecKoe ypaBHeur.re (17) sanltuercr

| :4n(l - e) A 2:!f: r, (i 
: l, 2,..., 2n).

1 L-Pi'

CneAosaremno, o6u,ee perxeHrre ypaeHenufi (13) uueer eu,q

ri:(t-e)Alu1t; k-!* ro* ;rl/o+*
iE"ttlfa t1-rL
I l'o+

, To- -#.1
s to_| .

r.'-li Itr6_ 
I

xapaKTepI.rcTlI-

(18)

I.- xl o;t'r* li:.-.l,-r2,r- ...,-r2n) 
(lg)'i: t*trj;' \o:1,2,...2n I '

Ey,4ervr Hcxarb qacruoe p.*.rr.lpplleuuri (13) " ,:i

11 : (l - E) A(lty \oae 
po* 

1o* * hi-\o-e po- 1o-). (20)

flo4ctauoaxoft (20) r (13) HerpyAuo safiru

ri:0-e)Alu1( 
;Le 

po+ /o+*__e &o-r.-), 
(21)

\ Fo.u lro- /
rAe

Iot
Yo+ : 'ur , (i : -r l, -l. 2,-t ,., ,+ 2n). (22)

1, -Zn(t - e) e2-lflt-
ttiFr

,-1--
lrot

(23)

Bnne4eu HeKoropble coorHolreHlu. PaccuorpuM 3naMeHare.rru (22). flonoxns
fro* : Z, 3aIIlltIIeM 

zn

T(z):t- 4n(t-u)A) LiotnL 
e4)

t:7 l.l;,-;

Bupax<enue (24) ruoxno npeo6paaonarb cr,reAyroxluivr o6pasou: cpaBHr.{Baff c
xapaKTepr.rcrurrecKaM ypaBHeHr{eM (18), no"rryuuu

T (z) :0 npN , : X"h;'.
C.ue4onarenbHo, Mox{Ho 3arl[carb 

zn

fL @,- p;) r (z): cII tt -k&2,).l:r d:L

r01



floraraq z:Ot r.{MeeM

14

CreAosareflrHo,

Bnolx Synnriuro

H,'ru, lrcrroJrr,syx (26),

TAK KAK

oTcroAa

r (o)II pi : c;

2tl

r(0): I

c: II pi'

t:r TI a'- vil

2n

r @):fl ri
TI o - ni,,t
O:1

11 rr'- r',1

(25)

(26)

fl *, fl 1t4uo';j:r o:1
noJIyqLIM

T (z):m# r To* - Tote (Fo*) e (- pot).

I4cx.rrrcquu rocroflHHbre r.r3 ypaBHeHufi (23). !,.rrr coNparqeHlIfl BbIKJiaAoK

6y,4ervr cqr4Tarb, qro naAarou,ufi noror paBeH 1o*, T. e. [pr.IMeM, qro .Io- : 0.

Cor,racso (23), nne4erin SyHxquro S* (p), ro,'rarar e (23) pi ( 0 n f, : 0:

i- Ld , Tol- rs*(p) :) T--;ft_ + -k/o*
rr:1 I u 1-

Fo+

T

s* (p') : 
), , 

ji *; * ; _*_ 
q (pon) rp (- p6,) Is*i Q7)

Po+

npli t:0 /(-t):0, ro S*(p):0, c,{e,u,osare,'IbHo,

.2n2n
( , - -L ) 1I tr - p/io) S* (rr) : ,ll (r"' - pi),
\ tt.n, i"' ' o.:r j-r

s*(p): x

lrcrroJrb3yfl (25), no,ryuaem

(,- #) ft.,n - *,,)

q(-p)
5 (u):u--.+\r, " 1_ v

po+

(28)

34ecr x v !/- HeKoropbre flocrofHHbre.
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Be"irur.rusy y uaitnexr, r4crroJrb3yrr (27), (28):

-Iff' ( t - #) s* (p) : aq euo*) - ronQ (Fo u) q (- uo*),

cJIeAOBaTeJIbHO,

U '- To+Q (Pon)10*.

Corracuo (27)- (29), no,ryurau

I, : (l - e) A)"1-l:- e (prr*) e (pr.
1+a

Fo+

(2e)

Orouqare.nrno B Marpr{qHor{ BrrAe luSQyeno orpaxeuHoe or irony6ecxoue.l-

uofi cpensi lr3.rryqsssg Mo)KHo 3anr.rcarb

I (t"r) : (t .- e)ApoS (p, po) . 1o (pn),

rAe

(3 1)

(30)

q(p*):-(rh) (32)

34ecr p n Fo -- o6bt,rHr,re r{ocrlHyclr coorBercrBeHHo yr,'roB orpax(eHurr r.1 ila-
AeHuf Jryqa.

06parr.nt BI'ILIMaHLIe, rlro A,'If MarpuUbl (31) BbIrIoJIHttercfl coorHo[IeHLle

S (p, po) ,-- S' (po, p). (33)

34ecr S' (po, rr) - Marprrua, TpaHcnoHlipoBaHnafl rro ornoueHr.rlo r( Marpr.{ue
S (plo, pl). Csoi.icreo (33) na,uercr Bbrpaxeur.iel{ npr4Hu,urra B3ar.rMuocrr.r rro or-
HoureHrrro r( laAaroxleMy r.r oTpax(eHHoMy flylry Aflf nor'rflp1,r3oBar'rHoro cBeTa.

$ 3. flpuuqurr B3aHMHocrH

!,or<ax<en, qro npl.i6,rrz)KeHHoe coorHoIrIeHHe (33), no,'ryqeHHoe MeroAoM
Uau4pacerapa ri clpaBe.(,,ruBoe .(,'rr 3aAaq[ c aslniyranuuoft cnnauerpuerl, Rn-
rflercrr rorrHbrM cooruoueHr.leM LI BbrnoJlHflercrl npu ,rrc6ou HalpaBJIeHHrI BeK-
Topa MarHr.rrHoro flo,,rfl. Meron Aor{a3areJ'rbcrBa B3rr y B. B. Co6onesa
[7, crp. 283].

O6osuaq[\a qepe3 e (T, /o*) - [oJrHoe ra3,ryqsHua rro BCeM HanpaB,{eHr.irrM
eAnr{r.rubr o6tenaa Ha olirllqecKoft r.ny6nHe T rrplz ocBeureHrir,I cJrofl I43,ryqeHI,IeM
1o* ($ur. 3) r.r nunegeM rrurerpaJrbHoe ypaBHeHr.re AJrfl QyHr<uuu e (r, 1o*).



tr4s"nyueuue or cJrog c tr:.T', notJloxleHHoe B eAr{HHI{e o6telra c .t:trt
MoxHo floJryqltrb cJreAyroxlr.rM o6pasom. flycrr e (r', 1o*) - rror'rHoe [gJryqeHrre
eAr.rHl4rrbl o6reua Ha r.uy6uHe T', Tor.4a

o (0')
e (r', 10,) v-----:-:--L- da'

J (on + o-) a,,
l(0,p0)

t=0

T

I. "u-
@sn. 3. I( runo4y nprHur{na

B3AI-1MHOCTII

- HsJlyqeHr.re 3Toto o6reua B cocTaBJrg-

l(x,ll) IoqlIx -f- u - B AaHHoM HalpaBJIeHI.{[, a

Ae ("c' , 1o*) ,,l . (0') e-(l+ni(e';11r'-t)sec 
0'rr'

- Lr3JryqeHHe, Aocrr.ituee nsr6pauuoro o6b-
eMa Ha r,ry6uue t, !I, cdreAoBareJlbHo,

Ahe (r' , I r*) ?1!ie-(r+r+ltt'-r) 
seco' *

* ,1" o. -(l-ln-)(t'-r)seco') dol

-rroJrHoe H3ryqeHlre, Bo3HHK[ree B eAr.rHr.rqe o6r,eva ua r,ry6uue T' u trotr'ro-
IqeHHoe B eAr{Hr..rrle o6r,eua ua r.uy6une t.

Tenepr ,rrerKo 3arrlrcarb AJrrr Be,rrHqI4HbI e (t, /s*)

tj

e (r, 1o*) k-r - (t - t) AS 
5 

, ,r', I o*) $ie-(t+r; 
)lr'-tl sec 0' *

, 'no

),- ,"lie-(o-v'-)ll'-tlsec0') do' dr' t- (l - u) rrnr-(tt'o*)t 1o*. (84)

flonyuul,r r.{HretpaJrbHoe ypaBneHr.{e Ar'rfl BepoflrHocrr.r P* (t, po) BbrxoAa
rrorJrouleuHoro r.rgJryqeHr.rfl noA yt,'roM arccosU,o B troJrrpfiaauulr *. I4e coo6-
paxeHufi, aHa,rrot[qHbrx Hcrro,'rb3oBaHHbrM npu aunone (34), no,ryqr.rM

to
p* (", po) k-, : (t - e) AI $ o. (r', puxr;e -(1+1' )lr'-tlsec0' +

, ', -(r+I ) lt'-tlsece'.

Cpanuunar (34) u (35), nuno4un,r

e (t, lon) : A-rP*(t, !.0) 1o*.

Aua.nornqno Mox(Ho rroJryqr.rrb

. e (r, 1o_) : A-rP_(t, pr.o) 1o_. (37)

!,.rr roro qro6sr AoKa3arb crrpaBeAd'ir.rBocrb coorHorrreHr.rfl

S (Pr, Pto) : S' (Po, !r),

[oryr{LiM S (p, po), r]croJrb3yfl Qyur<quu e(t, Io*), a S (po, p)-rpr roMorrlrr
BeposrHocrefi P=. (t, po).
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O6osHaqrar\,r uepes .I*1(p, t-lo) cocraBJrflronlr.re f u - lr3JryqeHnfl, BbtxoAfl-
qero r.r3 cJrofl roJrrqHHbr to npr{ ocBeuleHErr ero rroA yrJroM arc cos u,0 r{3Jry-
qeHHeM [oaflpr.r3arlnu ], ror4a flerKo fioryrrr.rrb

A 'no -(r*n*)a/=+(p, [r0) : t, n* (p)) e(t, Io*)e ' Pdt. (38)

Aua,roruqstru o6pasou

A 'f -(r+l*)l/*- (pL, po) , r, T. (U) ) e (r, 1n-) e -' * dt. (39)

Cpaauunaa (38) u (39) c (30), no.rryuaeM Arrrr S (p, pJ BbrpaxeHr.re

(1-e)-r
s(p,tro) :f

# ie (t, 1o*) n-tt*nif,or, #ie (t, /o-) n-t'+n*tf, o,

# i e (t, 1o*) u-('+n '%", H J 
,,", r o-1n-"*'-'f 4,

(40)
C gpyroft cropoHbr, rpu noMorrlu BepoflrHocrefi P* (t, po) BbrBoAr.rM

'to

1*+ (Fo, *) - qP 1. (p) $p= (r, po) ,-tr*n,,]' ort

'16

1*- (ro, *, : 1# i- tpl i'P= (r, p,) u-"*'-'f dr.
0

I4cno.ussya (36) u (37), uaxognrra

A 1- (u) F -(r+r+)a1*+(rro,*) : *n-(p)j','\r(r, 1o=)e * dr;
, ot 

n,

A t- (t\ ? -(r*n-)a/*-(po, r): * tt-(u) ;; ) e(r,lo,)e * dti

(30) no,ryuaeu
"(s

Tq i e (t, /o*) {.-(1+1"idr,# i " ,r, ro*i ,-"+'-'#a, 
I

,o_l- i, o 
I,r*(p)t -,'1r*)f4",.ryie(r, 1o-) r-a+r-tf orl'ro_ ) t (r, /o-) e * or, ,0,_ ) s (r, 10 

t+jl
Cpaouunan (43) u (40), uaxo,4uu

S (Pr, t-rJ : S' ([ro, P).

3aueruir,r, rrro BcroAy B Hacroflr.qena naparpaQe Mbr xapaKTepr.{soBaJrr.r au6pau.
HOe HanpaBJreHr.re ro,'rbKo BeJrlritHHoli p, onycxafl. AJttl coKpaureHrrfi aSIrMyr rp.

0

(41)

(42)

us (42) u

S (po, p) : 53-'



$ 4. Tounoe peureHne 3aAaqu o luSSy:HoM orpaxeHtlu

Bsrure 6u,ro nonyueHo peueHue 3aAaqu o nr.rQ$ysnoM orpa)KeHHI.I MeroAoM
,tlau.4paceNapa. 3ro nosso,ru,'Io no,lytlflru npu6,ruxeHHylo Qopuyny n"rlr BbI-
qHCJreHr4s $yurqurl e (pri), Koropafl 6y4er ucnoJlb3oBaHa n l,a,rr,Hetirueu npu
qlrcJreHHbrx pacrrerax. O4uaNo tlocraBJreHHy]o 3aAaqy Mo>r(Ho ,'IetKo peullrb
Tor{Ho. 3ro reir,t 6o,ree seo6xoAr.{Mo, qro npli6nuxesHstfi MeroA Llau,u,pacexapa

[p]4ro,4eH Jrr.rlxb A,'1rI 3aAaq c a3r.rMyrar'rbr{or1 cuuuerpuefi. flputraeueuultfi s,4ecu

MeroA perxeHurr aHarorurleH r4crroJrb3oBaHuonay Han4paceKapoM r [6] npu pe-

IxeHLIu raxofi xe ga4aqt4, Ho AJrr Helo,'rflprl3oBaHuoro H3,'IyqeHHg.
VpaaueHur (10) sanurueM B Marpr.rqHoM Br{Ae

r*l',1

;'r:ill lll""- 
+n")f 

-1,*n.-,.1i1::l 
(44)

I U \o-c ul

' ln., i,-\\i:r-(1 -e)ri;. I iil llffil izr

-(1-e)A
[I,[I,I

*[rg: (t -l- 12)t(r)-(1 - e)Ar1t t ,i'l'(r) d,,' -
4ttr

_rfflot

- (1 - e) Ar1lr1re *' Io. (45)

Cuuc,,r BxoArrurr4x e (45) Be,r[q[H flceH r43 cpaBHeHLIr (45) c ( a).
Peruesue 3aAarr[ 6y4ervr HCr(aTb B Br.rAe

I(0, p): (1 - e),AprS(p, po)l(0, po;. (46)

,[,.nr ue"ryueHr,rfl, BbrxoAflx],ero BBepx Ha r:nySuue T, uMeeM

-(r I rto) 
t- 

P

tr(.r, tu) =(l -e),4poS(p, 
po)e "olo l-(l -e),4\ tr.'S(u, p')l(r, - tr')dr'.

(47)

(48)

l[rQr]epeuuupyr u ro,,rarar r:0, roflyqr.rM

d
, I(t, rr) : -(1 - e)/S(p, po)(l * Io)lo *4X

t:o

+ (t - eya i rr,,s(p, p,) #]J:,- pr,)dco.

I4cro,rssyn ypaBHeHr.re nepeHoca r.r3JryqeHr.rfl, Brrrrruc,'IfleM Bxo,uflm,ue n (aB)
IIpor.r3BoAHbre

d (l]_n\ r C

ntg, p): -r, l(0, p')-(l-u)/ r,.),'r',(0, p") dot'-

-- (l -- ,) A +. I .,?olo;

-p):(l -e)r+ Sl'4't(0, p,')d,,' +(1 - ")A+. I 
.r?olo;

d

ai rF,
t:0
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sTII COOTHOIICHI'Ifl NPT NOMOXII,I (46) MO}KHO 3ANHCATb TAK:

*,rrr, -) - {+(r -F ri)S(pr, po) -
"(:n (

-(l -')A f ,? ,.^S- {'S(r,', p,)do' -}r,.r,}(1 - e)AIo;

hlg,-rr)- {tr-,ia \; , !n's(p', po) d.a' -t- f ,'.r.ro}(t-u)aro.

floAcrae,'rflrr floryrreHHbre Bbrpa)r(eHr4fl Ad,rfl npor43BoAHbrx s (48), HaxoAI'IM

(l * l) FoS (F, pJ + S (p, po)(t -l- l) r : I'I 'r?o +
PC

+ (1 - e)ArtWo.l.\ l'S(!r', po)da'* (1 -t),4rr ) S(p, trt')r?'.l.r1odrill

+ (1 - "ri orr*,S , (*, tt') \' ctot' r . ! l's (p", *o) cta" .

B npaeofi qacrr.I Mox<Ho Bbr.4e,1r.rrb ABa coMHolrc.rrer'rfl

p (1 -l- zl) S (p, po) * S (p, rro) (1 * l) po :
(P.l/P: {zl t (1 - u),4p \ S(u, pr') n'da' }.1.{to -l-(l - u).Apro \tr-tl'\ 2 \ 2fi

3arnureu Marpr4rly S (p, po) B Br.rAe

S**(!r, Fo) S*_(trr,, Ur) 
|

S-*(p, po) S--(p, tro)l
s (pr, po) :

4'S(!r', pJdo'].
)

(4e)

(50)

l,r o6osHaqr.rN4

4-l-.(l -4Att S .(*, p,')r1'dot':1lIR ljill,
rorAa, Hcrro,,rb3yr 1201, nonyrllu 

I c (It) d (p)

T -l- (l -F e),4pr t ,l'S(t-r', tr,)dor' :ra(F) c(p);.

c.reAosarerbHo, rpaBafl ;"r"'1r""r"""",-rr rr::il].1"1?l
(a (p) * b (p))(a(po) * b (pto)) (a(p) * b (p)) (c(rrJ -l- d(rro)) 

|

(c (r"r) * d (r"r)) (a(po) + b (po)) (c (r"r) f d (rr)) (c(rrJ -l- d(eL,))l'

O6osuaqaq

o (rr) * b (p) : r* -f (1 - e)/p i is., (rr, p')q+ *
2rl,

+ S*- (p, t"r') 11' ) d@' : q*e* (p),

c (p) * d (p) : n_ * (l- u) ar. 5 (S_* (p, p,) q+ +

+ S-- (pu, p') \' ) d0)' I q-q- (p).

ilpeo6pasonbrBaeM (49) r nn4y

[ (po (1*n*) * p (l *Tro,)) S,., (!r,, u0), (po (l I n,) -F p (l * qo-)) S,-- (rr, t Jl _
L (rrn (1+n-) * er (l *I0.,))S-, (p, Fo), (Fo tl * n-) -l- pr (1 t qo-))S-- (tr, po).1 -

[ l]nro,9* (p) q+ (Ir0) 4 r Il-oQ+ (p) ,p- (pro) -l

- L r-no*q- (p) q. (lLJ r-r oe- (e') q- (pJJ '
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Taruu o6pasou,

S (pr, po) :

flo,u,cran.nar (52) n (51), BbIBoAT.IM r{Hrerpa,'IbHoe ypaBHeHI.Ie A,'Ifl Qysx-
uuu rP*(P): 

,, r[ **i*') * *-r*'ifr, L ,
,p* (p) : I + (l - e) /q* tu) S* + ,,- ' 

*','- 
-lor' .

J- [f + rr--r, *4- t ] n.*r +,r_ ,|

(53)

C.[eAosareruHo,

q*(p): - (# *) ; q-(rr) : * (#o) .

Coorsoutesur (46), (52) u (53) garor perxeHue saAaqn o 4u$Qysnorra orpaxe-
ulrn no.ny6ecxoHe.ruofi cpe4oft.

$ 5. O6pasoBanHe JTHHHLT norJlorqeHlrs n aruocSepe

Vpasneuur [epeHoca LI3ryrIeHHs (9) n Irlarpnqsofi ganncu 6ylyr
dt'I

F77l(t) :(1 +q)I(t)-(1 -r)Arl ) tq'r'(r)da'- Z(1 +eI)(1 + Ft)Bo,

rAe
l ll

Bo: BoL , l

,[,lr noacueHlrq AaflbHefiurux nsrao4oB paccMorpurra Qur. 2. Oueeirllto, r{To

AJrfl r.r3JryqeHrrr HAynrero Hapy)Ky Ha oflrllqecKofi r"ty6une x : ty rIoA yr.rloM
arc cos l-t K HopMadrlr.I K rIOBepxHocrLI, MO)KHO 3anI.{CaTb COOTHOITIeHIIe

I (tr, trt, Bo (l * Pt)) : I (0, p, Bo (1 * pl) f Boptl) f

+(1 - e)A t u,'S(p, p')l(t, - tL', Bo(1 { pr))dro'.

3anNcs B Br{Ae

I (r, !r, B, (1 * gt)) u I (0, !r, Bo (1 * Bl) f Boptl)

o3uaqaer, qro coorBercrByroqfie rrHTeHCI,IBHocrI{ orHocflTcfl x aruocQepau
c Qyuxqunrrau flrasxa Bo(1 * 91) 14 Bo(1 + P4 -f .Bopf,r, rpllqeM / otcquru-
Baercrr or noBepxHocru arnaoccleprt.

Ho noxuo 3arrr.rcarb

I(0, p, Po(1 * p/)f BoBtr): I(0, p, Bo(1 +84) +I(0,p, Bo9tr),

(54)
4tl



CJIeAOBaTe,'lbHO'

I(t, p): I(0, p)+ I(0, p, Boprl)+ (1 - olA t r-r,'S(p, p')l(t, - t"')da'.
2n 

(bb)

Aussepenuupyr (55) ro 11 I'I npliHlIMar Bo BHI{MaHI4e

dd
fr, (r, p) : o, arr l (0, p, Brorr) : Plu(O u),

noayqaeM
d

*rO;tl: pl,g; u,) + (l - e)Atu's(r,, t\f;r6, -w')d,'. (56)

flpousno4une, BxoAstque o (56), BrIqHcJIHM, I'Icnor'Ib3yr (54), uueeu

*'Pr*): qar(o' P) - A(t-')+ t- $9{u'' 
(s7)d, n (l*en) 1 *

aa l,$-rr):(l-e )A * L + -r, t-0,
sAecb BBeAeHo o6osHaqeuue

r ! zl'r(0, pr')dor': \{rt*I*(0, p')-t-qll-(0, l,'))rr'I ll:L. (5e)

rtoa.'irur"" (57) r (50)l ,*"., 
r - -r

(I * q)l(0, p): (1- u)Al'rt.i- (1- r),qr, \ S(p, p')4'd,,r')l+ Pp[(0,t )+' \' ;; I a:o

+ (tr * Er?) -r (1- u)r* 5 .(pt, p')(l * erl) ar')*Bo, (5e)
\ ,,,

3arrrcbrBarr (51) e nune

rtVL - (rl + (r - e) Ap \ t (rr, p') 4' do') L (60)
\;Jr/

rr BBoAff HoBbre $yur<uuu

i= (rr) : I + (1 - e) AprS (t-n(p, pr') * S=-(tr, u'))ar', (61)
,,, \

A,'Iq KOTOpbIX TaI(Xe MO)KHO nO,'IyqI.ITb

tu, : ( E +(1 - e) Ap 
,[.,*, 

pr.') dor') ts..

B (60) u (62) rpllHaro

*:[3'$],':l] ll, n: l?l
Vpanueuue (59) npeo6paeyercfl K BL{Ay

(r * ri)l(0, p,): (i- e)Ar1eL+ (f + "rtq)*Bo * Pp[(O, t)

(62)

(63)

(64)

LTJII4

(1 * q*)1* (0, p) : (1- e) Ar1,q=L + (l*-f et-r-er) * U, * BpI^* (Q, p), (65)
0:o



orcroAa, r.rcrroJrb3yg (58), naxo4r,rM rrocrofHuyro L

\ *' ( .-'i ' I- (0, tr't + -3 r- (0, p')) aor'

, Bn alrb ,^i" \ r*rl+ P:u 'l f rl- F:o tL:-ir-(1-{Ab+o '(66)'

34ecs nee4eubr o6ogHa,reuun:

, 
[ (dhrr + --r-t-) a,',, =,[ ( #--,v; + 1ft v-)a,'

(67)
Onpene.iruur,r 1= (0, p). Ha ocuosaHuil (65) r.rMeeM

0:o

{:Jo, *l: (1 - ")/fr_ *.too * * u,(l* -l- er,q');,,-
flo,u,crae,uR crona (66), ro,'ryqr.rM

B^ / arth \ l=,p. , Bo 
,f* (68){=J0,*l:, ("*(l-t)A ,_ .-")* )rff t; r-h,r+

Tenepr Mbr MoxeM npeo6pasouarr BL,rpaxeHr.re (66) l,nn L c,,reAylotur.rM
o6pason:

, Bo aleb , B, n I
--u2 L- (L- e) Ab : ' L- (r-e) Ab

3Aecl

\c: \

, {("*(r-u) Ar#+* ),*, }
(6e)

-' (*-.+u-, -,,ij,h) cta', d- ! *' (#1ii t 6ffi) n,'

(70)

floncras.unn (69) n (65), no,ryuuu BbrpaxeHrze Ar'rfl cocraB,'rrlorqax r4HreH-
cHBHocrrI BbrxoAflulero us aruoccpepbr r.i3,,ryqeuur

, "F(1-c)Aa Bo^ rt-q_ , Bo(,, o U \ f
' r-(r-"Mb 'T0rr'tL+;l=l' iZIl-i-31r-,r. ]ilT',1' (71)

Mo>rso HecKorrr,r(o ynpocrr.irb (71) nuecre c @opuynaun (67), (70). I4neerrl

,-\ (ldi + "i; )a,,/*\'+"* '-r'- )
Cornacso (52) w (61) SyHxur.rr f= 3anricbrBalorcr

'l ,n' \
t-l-rl- '- I) - *- *'- lo'''

1+ rr* -r t+ q_ /
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flo4cran,rrt (73) a (72), rrroxHo ug6asrrbcrr or @yuxltflti f* s noArtHrerpaJlb-
HoM BbrpalKeruun (72) H rpIIBecrH K BHAy

o :r\.(*, + # ) 
r,' - (,-_ (r-e) r, 

,[ (#h - +h)r]
(74\

Paccuorpuu Be,tliqrHy b lis (67):

a:(i "fni * ''l*;\dr'.
;L \ ,-t- 1,* t-r n- )

flol,cran.ilnR c]oAa BerHtrI,rHbI e+ ras (53), Mo]KIlo rerKo [oJIyrIHTb KBaAparHoe
ypaBHeHLIe ,q,nR ae.lnultHl;I D

(l__u) Abz-2b+r\(# \'2 \''
*\,+,+ F,";aJdto':o'

Peruag ypaBHeHHe, [or'ryqllM

i-(r- e)Ab:. y'*ror-a5 1$*-;;); (7b)

orreBLiAHo, riro nepeA KopHeM HaAo BBflTb suar f .

Ocraercq rpeo6pasonarb BeJIlrrrHHy d (70):

'-,[-'(#*ffi)"' (76)

flo,4cran"nar (73) a (76) u npoBeAs npeo6paeonaHlle noAblHrerpaJlbHoro Bblpa-
x(eHL{9, tIoryqr4M

d -(1-,)AI(#r '++)""['(#h '#fu) 
da,,t

+ (1- (r- ") Ab)\,tr' (al;'1, * d*,ti)r,' (TT)

Bno4n o6osna qeHr.rs

m-(t-u)AI(ft*+#) ,,,,

g-r-(r-") ^t:{WE.)r,izn\ '-r/ (78)

h = (t_ u)AI,,, (ffi , ffi)r,,,
/ : (r-, o:,_r,' (ffi ", dffi) r,',

Mo)KHo npeo6pasonam (71), Hcno,'rb3yrr (74)- (76), x nu4y

1, (0, pr) : +lr - m * lr @ +D -l- p(s-.)#,r )n#: t

-Bo lt-n tr ) f't
' z \' I Y1-rr1,-,/ 1*rl-'
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B'cnyuae qucroro ilotJrotqeHl,rrl I : l, cJreAoBareJlbHo, g : l, tn : h - I :0
u (79) rpeo6pa3yercrr K Br.rAy

/* (0, p) - ? (, + p,n!;) (80)

Ecrtl seKrop MarHHTHofi uanpaNeuHocrrr rroJrfl paBeH Hy,Iio, ro (79) AoJtxHo
coB[aAarb c [oJroBr4Hoft aHrencueHocrl{ H3JIyqeHLrfl, BbrxoAflrqero I4g cpeAr,I co
c$epuuecxoli r{H,u,r{Karp}rcoit pacceunaHr.rs, cM., HanprlMep, (66) t6]. flpu E :0
}IMEEM

l+ : 1- : Ii g+ : 9- : i* : l- : p(p);

r:1/m:{x; *:'-{' 
' 
n:}ffi,t:+#

floActae,rna srll sHarrer{Ha o (79), noflyrraeM HsBecrHyro Qopuy"rly

I Bn 1'/, / Llq L L-?\ \ -..1*(0,p) : rt(0,p):Tprurq(p) (** , .e+fi{ ar.) . (Bl)

$ 6. Cpannenr.re c reopnefi o6pasonanua mttu;iit norJrorqenr,rs, pasnnrofi
B. E, CrenagoBrilM

flpone4ervr cpaBHeH4e uaruefi reopI,Iu c reopneft CrenaHosa. Pasrr,r,rue Mer(Ay
Hr.r,Ma craHer ficHbr.M ,rr3 cpaBHeur{fl ypaBueHuft uepeuoca. CrenauoB pe[raer
cJleAyroqrre ypaBHeHr.rfi nepeuoca [3]:

r#, "(r, 
p) : (l Jq*) I*("r, $)- 16 

S 
r*,", *)*- B(n+, (82)

flepenurueu eu1e pa3 rrorryqeHHbie uo,*" ,oJJneHr{fl nepe,oca (8):

**, "(t, 
p) : (l* q*)/. (r, p) - A\ti tn;l; * n-1-) d(j' - ry (83)

4rl

Cpannunar (82) u (83), nu4urr,I, uto CteuaHoB pas?u,eJrfer ypaBHeHr.rff [epeHoca,
AeJrafl I,Ix He3aBIacIaMbrMLr. .[,nn etoro B ypaBHeHl,rr4 l\Jtfl noroKoB 1* a no,quu-
rerpaJrbHoM BbrpaxeHrlrr{ au6pacnrarcrcr noroxu /a. 3areu xoeoSuqneuTbr
rrorJrouleHr4fl B IroAbrHTerpaJrbHoM BbrpaxeHlrfi ycpeAHgroTcg H, cJreAoBaTeJrbHo,
lpoflcxoA]rT 3aMeHa

/rl.5 q*l'*dr'*r* 
S 
I'**

4fi Ara

O,4uaro orr.I ABe oflepaqult cyqecrBeHHo He ynpoularor perrreHr.re ypaBHe-
nuir (82) ro cpaBHeHurc c (83), raK KaK xoaQQaquenrbr rl+ r{ (1+ q*) r npa-
soft qactl4 (82) saoucrr or T H, cJreAoBareJrbHo, or lr, lI e. floerouy Crena-
.HoB cquTaer ern xoeS$uuraeHTbr cHaqara rocroflHHbrMu, TorAa ypannenua (82)
r,rMeror r{BBecrHbre pe[renr.rs (81), a 3areM npr{ nocrpoeHr4r.r KoHTypoB rr rroA-

craBJrrercfl nepeMenHafl BeJrr{qLIHa 

^. 
: U+L.

Taxnm o6pasovt, Mo>KHo oxr{Aarb, qro KoHTyprr .nuuufi rourorrleHr{rr, no-
JryqeHHbre no AByM Teopr{flM, 6y4yr aHaqlrreJrbHo pasJrr,rqarbcfl, oAHaKo oKa-
gblBaercg, rrro pa3fir.rqr{E He orreHb BeJrraKr.r, npaBAa qr{cJlerrHoe cpaauenue 6u.ro
rrpoBeAeHo Jrr,rrxb AJrrI o4noft BeJII{r{LrHbI paculeflJleHr{ fi. Jll.r:,:.rtt4.

Huxe [pr{BoAr.rrcr pr,q Qopruy.n rr 3ualreHr{e [apaMerpoB, [pr.r Koropbrx Be-
TI,ICb BbII{UCJICHI,Ifl .

^l/1 :-.
Brrl
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Cor.nacso (2) uueeu

,t I "ih2*r- -= i \k, l- 1r, F ? (2ko -k, - k)+

34ecr ft, ()") -- ht (I -l- A)"H) : h, (), - AXir); AXn - paccroeHlle uex4y xpail-
Heii u ueHTpaJrbHoft xounogeuraMll 3eeMaHoBcKolo rpurrera'

B sstqucneHllflx IloJlalaJlocb, tITo

4f,ru

^LD---- 

- utr ''-o'4'

Orlenxy coorBercrByrcur,efi seruquHbl rloJlfl MolKHo

a,L7'. nH _2,2. I 0r2 r r,, .

(p(rr) -, F + (l-I=)cp(p) p 
S #r*'

flpr.r 4onn,reponcxofi no,'Iyul4pllHe A),o '-'0, 1A, un :0'4, l, -=5000A, cDar<rope

Jlau4e g, paBHoM 3, se,'ru.rgHa Ha[pflxeHHocrtr MarHgrHoro 1oJlfl H pauua

1200 ec.
Oruouresue hrlh notara,rocL, paBHblv 20H \a,u), rN 

-H^^(o, 
a) 6pa,r-acs ua

ra6.rrliu lapprlca la1 np,l 3HaqeHLIl.l rapaMerpa a, paBHoM 0,02. Taxurrl o6paaott,

cql,rrarocb, r1ro orHo[reHr,re xo:Q$uqr.reura notJIouIeHI4l B Ire]trpe JII'lHI{l'I K

xoa$Quqr.reHTy not,'IoueHl{fl B HeIIpepblBHoM cneKrpe paeno 20'

Ilpra pacuere KoHTypoB ,1uHr.tri npex{Ae BCerO HaAO BbltIUcIrlTb tfyuxquu
p (u). B ieopura CrerraHosa QyHt<l1rrl rp (p) onpe4e,'Iflercr ypaBlleHl4eM

Ilo 3Har{eHLItlM napaMerpa (1- },r)'
pacexapa [6].

Coornercrayloulee I{HTerpaJIbHoe

nourlYtlY11, rro tPOPmY.le

QyHr<qr.ru rp (p) 6pa.nncs us ra6rlar\ rlasA-

ypaBHeHI.{e Arfl +yHKIlI'Ifi q* (p) I'lMeer BI'IA

, 11 '
(D-.

t* tt-
L
t

..,!, rl-+
!)u --' t+ rl+

d(,)',q- (pL) -. I l- ,4,p ,, (t ) I -ln

fAe

* rt* 1* n+ t* r1., 1*rt-t-

A-t: (q+*1')d.,'

I(ax 6u.no noKa3aHo Bbtue, Bo BropoM npu6.nuxeuuv, l,Jrtt cpyuxquii q* (p)

cnpaBeAJILIBo coorllorueune (32)

J

qr (P) ':
I'[ 

- 

u]
t t (t -i- r1r , ) 

(l f rlr-)

I,I3ts. I(pLIrICxofi o6celrRarollrtrt, r'. XXIX ll3



?t,9
1,8

t,6

t,q

30" (6)

!r r(opHrrM!1

0,8 /,0
n {v)t!7;m

nplrT:70'(a)u1:

Cfl IIOJIOX(HTE,'IbHbIM

r;- \
1* rt;- I

t-.Pt Pi I'I-l rti_/

/'o F o,z o,t/ 0,6

d

gur. 4.3asucuruocrr @yHxrrufi (p+, g or 
lfr "

34ecr, 1rr :0,34, Fz :0,861 1, a ko sBJrflrorc
ypaBHer{urr

" ( rr3+

1:4nA> ,, I t-l- l',.l +7r'lr-h2 Yi I
\ I *rt,i r

fAe al --0,6521; a2:0,3479.
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fr, tp
t,8

0,8 tfi-
l*7,[V)

d

r nL

/,0
7t tvt
l!' '

i;Trro

(Dur. 5. 3aslcur,rocrs Syur<uurt l*, rp or -_. 
tf,_ 

npra I :70o (a) u f :80.(6);- l*tt
e - cBerJbre Kpy)r{K}r; f _ - narocr,r; f+. - reMnbre KpyxKa

I-Iocxo.nr,xy $yuruuz rp (p) HelocpeAcrBeHHo orpeAe,lrror perxe'r.re saAaqaO I,I3"IIYqEHIII], BbIXOA'IUIEM US ATTT,IOCQCPbI NPl,t YCJIOBHH TIOCTO,IHCTBA I]OTOK'a raKx(e pelxeHr.re sal\aw o 4urpsysuoM orpa)KeHr.rH or.rroJryou"nonuuroii"ri]
MocQepbr, npeAcraBJrffer HeKoropbrri r.rHrepec cpaBHeHHe $V1r<u,lA g (lrl, 

'"",rr.-
JreHHbrx corJracHo cnoco6y Crenauona, u Syrrrirruft q, (u). pesynrrarnr 

Bbrrtlrc_

1t5



-3,0 -.2,,7 - /,0 0 +/,

n

Qur. 6. I(oHryPrr "ruultii
B noJIHOM H3JrYqeHIlH IIPH

u y -j0" 16)

['"T,",i" ffi: I 
"'#:, 

" 
J:',TJ ^H"":,T;" "ff ;"J:J

rlli - ynpouleHHofi reoput.l CrenaHosa

JreHr.Iff iroxasaHrl Ha our. 4. Kar< BlrAHo H3 npHBoAr,rMbrx rpa+I,IKoB, MeroA
CtenaHosa HerIprIroAeH AJIfl perxeHr.rfl grr.rx AByx 3aAar{.

6u.no npoeeAeHo raKxe cpaBHeHre $yuxuufi f +tp) c $ynxqueft q(pr).
Xorq raKoe cpaBHeHlre He LrMeer npsMoro cpueauecxoro cMbtcJla, oAHaKo
ItyxHo orMerl{rb 3aMeqareJlbHoe coBraAenue $yHxqufi I+(f-l) c q(p) (ctt.
r[ur. 5). OyHr<uuu fi (p) Bo BropoM npra6nuxeur{H orpeAeJrl}orcfl coorHo-
ITCHI{gMH

rrorJrorleHl-Ifi Qur. 7. lpa$uxlt B3auMHo oproroHaJlbHblx
y:70'(a) ocraroqHblx uuteucussocrefi r--t

BHyrpl.'! KoH'rypa cnexrpa;lruofi Jtrtruv
'rp, v:70'(a) I'I'i:3od (6)

" 2,0 +3,0 ,

V

f, (p) = 1-l 2nltrr,tp ,-, O#- ) ( s ,- ft'

t-.]-r.lr 'll-rl;.f
116

q;_ r;_, \
, 1*4r l
' -* 

-:-!- lo''
I l-lt. T l-l-rt;_ /

, \)_,(0., -''' t* rli+

r-r.

L-r',)



Ha ocHosaHHr.{ rpoBeAeHHoro cpaBHer{uq Qynxur.ir.i rpr (p) c Qysxquerl
cp(p) rvroNuo 6nr.ro oxuAarb, qro lr I(oHryp JiI4HHr.r rotJloureHufl B saAarte
o6 o6pasona:r-L,tr4 Jtr4Hr4H norr'roueHur B coJrHeqHbrx IIflTHax 6yaer B rIpH-
6auxeuuu, npr.iMeHfervton CrenaHoBbrrvr, AoBoJIbHo HeroI{HbII\r, oAI{aKo gAecb

Ae.no o6crouT suaqr4TerbHo ,,ryruue. PaccuarpriBar cfur. 6, Mbr Bi.IALIM, qro

].ix Berr.lqr,rHa ocraroqHoir lrHresctaBHocrr4 n o6uem noroKe j{r- +r-) He

saBncar o'r npl4Haroii reoputt. Paauocrr ocraroqHbrx ttHreHCHBHo,cleii r--
- r-F HaHeceHa Ha $ur.7; 3Aecb B,lll4fl-

Hue nlt6opa reopLIH 6o.usue Li reM
3Haqr.ITerbHee, qeM 6o.nrue HaI(r'toH

BbrxoAqulero ryqa r( noBepxHocrH ar-
uoccpepu. @ur. B noKa3blBaer, qro B

ueHTpe ily,HLIH pa3,'tltqHe MoxeT Ao-
crurars 38 o/o 

.

Brrno,u,sr

PaccuarpuBa,,rocb o6pasoaanlte
pe3oHaHcHbrx .rranutl c Hepaculefl,'reH-
HbrM BepxHhM ypoBHeM B MaTHHTHOI\l

IroJre coJrHeqHbrx rrflTeH .u.nr no.ny6ec-
xoue.rHoii MoAeJrH aruoc0epu rrflrua.
flpu eron oKa3aJrHCb rrpuNreHuMbr BCe

r\,reToAbr pelxeHr{fl aHaJrorHqHblx 3aAaq
]]tlfl rreno.rtflplt3oBaHHof o r.r3.rr\/qeHHf .

il a BBurbre Au 6apuyrrraHorir, t{an4p ace-
KapoM ll Co6oneeHu. 3ro rio3BoJrser HaAeflrbcs, qro r{ prA Apyrr,Ix BaAaq
cr6paaonauufl, JwrHvr4 c HepacqenJreHHbrM B MarHltTHo$r floJre BepxHHM ypoB-
r{eM perxarcTcfl yx{e Lr3BecTHbrMI,I MeToAaMLr.

Bonpoc o npHMeHLIMocrH cyqecrByloul{x MeroAoB K JILIHLIaTvT c f u=t0
He paccMarpr{BaJrcfl.

Ilpone4eno ttpeABapr.rreJrbFroe q[cJreHHoe cp aBHeHHe pasearofi sAecb rol{-
uofi reopuu c ynpoqeHHofi reopuefi o6pasoaauus. nuwuft RoTJIoIIIeHI{fl, rrpeA-
.noxenuort CreuaHosHru. Pagnuqufl oKasaJl[cs ue 6o.nlu:e 400/q B pa3HocrH
HHTeHcI{BHocreft Bsar4MHo oprotoHaJrbHbrx cocraBJlsroq[x BblxoAfltrrero I43

aruocQepu r4sJryqenr.rs. B unrenct,tsHocrrx [oJIHoro u3ryqeHuq o6e reopuu
Aalor oAI'IHaKoBbIe pe3yJlbrarbl 

22 uas lg62 r.
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AKAAEM14fl HAYK CCCP
I.l 3 B E CTu.fl I(p bIA,rC KO lrt ACl'pO o I4 3H rr E C I( O yt O D C Ep BAT O p I_{u

Tou XXIX, 1963 r.

PACIIPEAEJIEH I,IE BbtrCOT COJIHETIHbtX npOTyEEpAHUEB

C. O. Odautes

Ha ocHose u3yqeltur pacnpeAeJ'Ieilrlq Bbrcor coJlHerrHbrx upory6epauues 6r,rro ycraHoB-
r'reIro, qTo:

l. Ilper'rrrlyruecrBenHo BbICora npory6epar:ueB paBHa 2,7.104 ten'. Llu>xe pr su[e sroii
BLICO-I-bI i{aCTOTa BCTperIaeMOCTTI ItX pe3t(:O yMeHbilIaeTcrr.

2. flpeur'lyiuecrseHHo Bbrcora nor{ru He r.i3Mer.rgercr c $asofi ur4KJra cor'rHequoii axu.rn-
nocrr{ B npeAeJrax re,'rtorpa$lluecxorl rur{por[,r 20--60. [4].

3. f-lpellrrayrueclBeHr.raq Bbrcora He H3Men.fferca c re.rirabrpaQuqecxori uuporoii.
4. Ha6,nro4aernloe pacnpeAeJleHlle Br,rcor npory6epaHqea cbornercrnyer pacnpeAer'reHur{,

Inpcoua (run III).
PaccltorpeHlt Bo3Mo)turbre nyru, Moryuue rprrBecrlr r( Ha,Tr{rrurc nperiMyurecrBeHHbrx Bbr-

cor B pacfipeAe,leHr{fi colrHeqHbrx npory6epauqee.

. fiqlcl-IT DISTRIBIITION OF SOLAR PROMINENCES, by S. O. Obasheu.- On the
basis. of a study ol the heighl distlibution of solar prominences it is found that:
- l. The prominences have a prelerential heighl, rvhich is equal to 2,7X10a km. The
irequency occurrence on both sides oi this value decreases sharp[5r.
. 2..The prelerential height varies only very slightly with the fhase ol the cycle of so-
lar a-ctivity within the limits of flre heliofraphic lat'ituae 20-60" I4].

3. The prelerential height does not var:y with heliogr.aphic latitude.
4. The observed height distribution of prominences corresponds to the Pearson distti-

bution (type III).
Dilferent causes which could lead to a plcferential height in the distribution of solar

prominences are discussed

Ha6"lroAaetrbre Bbrcorbr co,,rHerrHbrx flpory6epaHueB H3MeHsrorcfl B oqeHb
IulzpoKr.rx npeAeJrax. Cor,racso r.rccJreAoBaHunivr [], 2], rltcora npory6epaH-
UeB Mer{flercrr oT 104 Ao 2.105 KtuL. CpeLHflrr Bbrcora Jre>Kr4r B npeAe,'rax
( -5) .l)a rcn.

!,.5rn.nraurc H K. Ko6ep [3] r pesy,rbrare o6pa6orru 6o.luuoro KoJrx-
r{eCTBa MarepLIaJIoB o6Hapyx(r.rrH, rrro npory6epaHUbr Hau6o,'ree qacro Bcrpe-
qalorcfl MexAy BbrcoraM?r 2,7 . lA4 u 3,6 . l}a rcn.

Bonpoc pacnpeAeJreHr.rrr Bbrcor trpory6epaHqeB paccMarpuBaJrcfl B He-
AaBHerl pa6ore [4]. B npeAerax Br,rcorbr or 1,5.104 Ao 1,6.105 rc,tr Ha6rro-
AaeMoe qr{cJro npory6epaHUeB Aafl Rcero UHKJTa (1923-1933 m.), corJrac-
Ho [4], Bbrpa)Kaercfl OyHKqHeri 191/: -(0,016 h-2), fAe Iy'-qr.icro rpo-
Ty6epaHUeB, Bbrpax{eHHoe B npoUernax; h-Bbrcora B Kr.rJroMerpax.

Ilpe4ueror,r Hacrorrureil pa6orbr rrB,,rflercfl a3yqeHr.re pacnpeAeJreHuq Bbr-
cor npory6epaHrreB no Marepr4 a,raM, rroJtylreHHbrM Ha r(opolrotpaQe Kpuu-
cxoii acrpocpusrEuecxoft o6cepearopr.ru B reqeHr.re [eprroAa 1956-1957 rr.
(o6pa6oraHo 500 ltpory6epaHqen) u no AaHHbrM 6lo,rl,riereus <<Colseqsure
AaHHbre>> sa 1955-1956 rr.

$ 1. .l\auuue Ha6flro,[,eHnfi n xpunas pacrpeAeJreHnfl Bbrcor

H a6.nloAaeuoe qr4cJro npory6ep aHueB aH a,lr.r3rlpyercfl c HHrepBaro\,r Bbr-
cor 15" (6-20", 2l-35", 36-50",...) .
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Ha Qur. l-3 npuee4eurr
HeHr.re rrHCJra npory6epauuen
cyI]IercTByeT oirrpeAe/'reH-
HOE 3HAqEHI,IE BbI,COTbI,

rAe ualr6o.ree qacro
BCTper{arorcg,npory6e-
paHIIbI. rla,crora B,crrpe-
qaeMocrr.r npory6epa,H-
qeB Bbrrrre r uux<e ero,i.i
lrbrcorbr 6rr,crpo yMerrb-
rrraercq. Ha6,ryioAaeuas
IlpeLiNryuecTBeHrHas rBbr.
cora paBHa 2. 104 K.il.

IlpeurrayuecrBeHr{afl
Bbrcora (uaurn AaHHbre
oI]HOC'ITCS ,K BOCXOAq-
rueil gerBa coJrHer{Horo
uux.na) fr/oqru He MeHs-.erics. HesaiszcHN,rocrb
uaxouiua.nruofi BbICori,r
upory6epaHqern or Qa-3bI UHK,IIa COIHe.{:rOii
aiKTHBHO'CTI.I Ta,K}I{e rC,'Ie-

Lyer vs 4aHHux [4] ,n

rrrpeAer'rax re.uuorpacpi.r-
.recroli urrporbr 20--60".

Ha $r.lr. 4 inoNasarua
ycperAHeHrlrafl lKpHBafr
I,I3MEHClHI.Ifl q}ICJIA trP,O.
ry6epauqee ,ro HarxrzM

"U,a'HHtIM I.I [rO AarHl{bilvl
f4], l,cpe4neHHbrM 3a re lo

tHcTorpaMMbl, KoTopbte rror{a3brBaroT r.r3Me-
c eltcoroii.Kar< Br.rAHo Ir3 rr.icrorpaMM,

Our. l. lucrorpal.rrr,ra, troKa3brBaloutas sa6.nrcaaeuoe
'llrc,lo npor-y6eparrueB c sr-rcoroft (1956 r.)

6

(1)

il

xe r[epuoAbr Ur*rr. krl, 
- n'ru-';;.2. 

lucrorpauMa no AaHHbrm lg5b r.II,OiKa3L,trBaeT rpaldtr.rK,
Kpt4rBbte IJoqTH |COrEIIaAa-
IOT H I,IMCIOT iMAKCI,IMYM

Bbtco'tbl Ha pacclloflHLIll
2.104 KtuL or xpcr,rocQe-
pbr. C Sasori ur.rK,'ra
co.nH,eqa:1i aiKTI,IlBrHrorCTi.{,

IIO-!BI,IALIMOMy, MeHqer-
'Cfl TOJIbKTO CSUICC TIHCJIO

npory6epanrleB, a pajc-
IIpe,AeJICHLIe 'rIX rtlO BbtCD..
TE OC'TACTC'I IOCTOfl HHbIN,I.

lnrctorpaltiutl, ,lo-
Ka3bIBaIoiqrae Ha 6"rirc4a-
.eA,Ible H3Me,HerIIIZt rJIIC,Ia
// npO'ry6epaHqeB C Bbr- Qnr. 3. lttctorpaulr,Ia no AaIIHIIM 1956-1957 rr.
coTol?, xopo,uo,olfir{rcblBaioTrcx Synxqueft

N == CHae-\H,

1. e. H_?q{pAaeMoe pacnpeAe,'reHr.re coorBercrByer pacrpeAer'ieriaio llupcoHa
(run_ III [5]), rae H - sa,6nrcAaeMar Bbrcora; o H y - 

r{ucJr:HHbre napar\{erpbr.
Kpunax, BbrpalKaeMarr QyuKq[eri (1), nor<asaHa Ha Qur. i npu a,:1,96,

Y:7,96.
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$ 2. PacnpeAeJIeHIIe Bblcor npory6epanqeB no relnorpaQuqecxoii lllnpore

B ra6"nuue rroKa3aHo qHC,'to npory6epaHIIeB AJItI pa3Hblx Bblcor H re,rHo-
rpa(ru.recxux rxupor Ar'rr AByx LIHrepBaroB Bpetdet{fi. I(at< suAuo ils ra6ilu-

@rr. 4. VcpelHeuuoe pacnpeAe,ireHr..te Bbrco r
ea 1955-1957 rr. (rpyxxrz) u no ,4aunun [4]

sa 1924-1927 t.

rlbr, pa,OnpeA,€JreHr4e rlpoT,y-
Sg,pauqen .IIo ,BbrcorB rloqrir
He 3alB,t.trcrHT oT lxupoTbl. Bo
B,CeX rxHporax (ec.nr.r uc-
KIIOqHTb \IIO,'Ifl'pHbIe O6,'IaC-
TH) M ar(clrrMyM ,coorBer-
cnByeT yKa3aHHofi ,Bbr[re

BbIICOTE.

S 3. 3Q$exr rpoeKIIHH

ilporln6e'Pa,uqlt, I(oro-
pbre MbI ua,6.n,roAaeu, rrpr.r-
HI.{MAIOT BCEIBO3IMIO)KHbIC

II'OJIO,)KEH,I,Ifl OTIHOCI{TE/'IbHIO

KalpTI4 HrHoli i11,'to]oK,ocrrg H

xpaa Conuqa. I(orAa ouu
3aHHMalOT rrpoMex(yToqHbre rIoJrolKeHHf, Mbr pctacTpr4pyeiM To,'rbl(o co,cTaB-
nrroulyrc 'Bbrcorbr (H) s XapTHrHHOrt IlrocrKocrH, rotAa KaK AeficrBHrerb'Harr
Bbr,oor,a - h ($ur. 5, nparnar no-
,romuua).

Ha6.nloAaevarr ,Bbr,cora c h
CB'I3AHA COOTHOIilCHi4EM

H - h cos Q - Ro (1- cos U), (2)

rAe RO - paAlryc Connqa; rp -yrfoJr Me,xAy ABryMg n,'IoclKocTg-
ulr (Na,pr,uu,Hoii I{ IIro;cKocrb}or
n,poxo[rqert uepes rnpory6'gp2-
Heq).

lurcrorpawtn,ltr,t (,cu. (lur. 1-
3) nocrrpoerHbt 6e3 vqera lultpo'
rbr rrpory6erpaHueB. Iloarouy n

Aanluer?uux pacrlerax Mbr He

6'yAe,lr yq'rlrblBarb tut4porbl [Io-
rrrBJre't{Hrr npor'y,6epauuen, T. e.

6'y6eu ,cqaTarb, tITo BCe npory-
6epaH[u, Kororpbre urt,sa6nrcAa-
eM, I{aK 6lt naxoAslcq Ha oAHofi @ur. 5. K
$rzNcizpoeauuoii IxHpore (6ea- 6epauqee
pa3,{[qHo Ha r<ar<ol?). Taxoe Ao- tpuuecxoii

rrylir,eHHe onpaBAbIBaeTcfl TeM,

noficHellulo npoexqlll{ BblcoT npoTy-

H yBeJIIIqeIIHIO BblCOTt'l C IOJII{Olpa-
uillporori npH llarrHrlhl'l o6urero

MafHllTHoro no,lfl Lo,IIHUa

qro pacflpeA,ed'IeHHe rlo BbICOTe.
r(ar( 6Sr,tO lOragaUO BbIIIIe, He 3a,BLICl.lT oT re,lfiorrpa(;ltueCXOit ill'ipOTbl'

ConseqHlre npOry6epauIIbI no npOAO,IXL1TSJIbHoCTI{ CyuleCTBoBaHHfi paC-

ItaAalorcq sr2 [iB.a,x.la,oca. IIpo'ry6epaIIUbI C 6onguoti npoAor'l]KI'{reJIbHo-

crb,Io cyxIECTB,oBa'HiI4f - clloKollHbie r rnPoTY6epaurUu c I'laJloii npoAo"lxl4'
TeJILHOICTbIO XU3H H - 

TBKJIIOq a'IOXtrHe'B'Ce O CTa JIbHbIe BI'IAbl'

Bc.neAcrnue BpauIeHHq Co.nuua croliol'iHL,le npory6epaHubl Molyr pelu-
crpHpoBarbcq HecKoJIbKo pa3. t{ro6lt BbIflCHI'irb BOIIpoc' He Hapyuaer rll
noBropHarl perflcrpaqur H;6rloAaeMoe pacnpeAeJleHue' 6lu o6pa6orau Ma-

r€prza, oAHoto roAa. I]pH 3rorM-crlloKofiulte npoly6epaHqu 'BXOALJH oAlllt
pa3 ,C IvIaKCLIMaJIbHOii BbICOTOii. luCrorpa'UUa, IoCTpoeHI{ar 3TaM MeroAotr4 '
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IrOKa3aJIa, qTO IIOJtoxeHUe npeHMyUIeCTBel{HOii sr,lCOtst He MeHfleTCr. IIpO-
ry6epaHUbr Broporo KJIacca Boo6qe He HapyuaIoT pacnpeAeJleHge, raK Ka11

IIpOAOJIX<HTeflbHOCTL, HX I(H3HH OqeFIb Ma'[a'' 
,[,ouyCrunu, qTo qr4CJIo npoTy6epauUeB B eAI.IHI{qHOM IIHTepBaJIe AOJITOT N

H KoJrlrqecrBo rpory6epaHqeB e npene.trax Bblcorbl or h Ao h -l dh paBHo

Nf (h)dh, (3)

Ilo,u,cran.nrn (5) n ( ), rlor'IYtIHM

Nf (h) dH sec rP dr!. (6)

Orcrc,u,a Ha6,uoAaeMoe qHCJro [pory6epaH[eB B npeAeJlax BbICorbI or H Ao
H + dH B KaprLIHHoii nnocrocru

rAe f (ft) - AeficrBureJrbHafl Synxuun pacnpeAeJreHl,Ifl Bblcorbl npory6epanueB.'
toila qrrcrro rpory6epauuea o upegeJlax yrJla d$ 6yaer

A/f (h)dhd\b. , 
(4)'

,I4etvreHeHge IICTHHHOft BbIcoTbI npu ql : COIISI npI{BOAI,IT K I,BMeHeHI{IO Ha6-'

nrc,4aeuofi Bbrcorbl (1/). Au$SepeHqlipyfl coorHorleHlle (2), 6y4eM I'IMerb

dh: dH 
==dHsecrp.

cos rp
(5)

(7)
fi/2

F {H)dH:2N dH \ i (h) sec r} dr[r.

CoorHoruesue (2) rrrox<eM nper,craBl{rb B BLIAe

H : (h * Ro) cos'tf - R6,

r.{ rorAa r43MeHeHHe ua6nrc4aeuofi sstcorlt 3a cqeT H3MeHeHI4fl yUra 6y,qer'

(z',)'

(8)

(e)

(10)

(12).

H]111

Orcio4a

dH : (h -l- Ro) sin {r dQ

-+ - (tu * Ro)sin r! drf .

sec u

,, +th)dhF(LI\ C\+.
).v(h-r H-t 2Ro)(h-H)
LI

@

r(H\:6',\ f(h\dh
) Vh-H
H

t2t

secrfrdrp:dhl{W.
flo4cran.nnr 3rrarrelrne (10) e (7), nonyuuu

(11)

3ro unrerpar'rbHoe ypaBHeHLIe MoxHo yflpocrl4Tb, npl,tHuMafl Bo BHLIMaHUe,
qro Bbrcora 6orburuHcrea npory6epaHqee Ma,'Ia no cpaBHeHlIIo c paAuycoM
Colsua, r. e. 2R6 > h + H. C,reAoearerbHo,
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I
I
1

I

!,.[rI Toro trro6br peuHTb 3To ]iHTerpa,'rbHoe ypaBHeHile 46e,rg, Nrbr Ao/'rxtrbr
*ra6nroAaeuoe pacflpeAe,'reHne npeAcraBxrb B BHAe onpeAeJreHgori $yurqulr
B [peAeJrax Ha6,rrc4ael,roil sHcorH.

Ha6.nro4aelaoe pacnpeAeJteHr.re, xar 6u,no noKa3aHo Bbr[re, coorBercrBy-
,er pacnpeA,eJreHuro IIupcoHa (1). Kar [or(asbrBaror sa6.trcAeuux, o6rqee
rILICro npory6epaHIIeB, r.iMelouux 6o,uuulre BbICorbr, cocraBJrrler MeHbue
,oAH.oro npoqeHra. Iloerouy Mox<Ho cqr.rrarb, uro QyHxrlua (1) orrucbrBaer
na6,rrcAaelr,loe parcnper1eJlegne Bbrcor npory6epauqee c AocTarorrHoii roqgo-

crrrc. [,pe4eJIbHafl ,Bbl,oora,
rae cpynxqr.rq (l) HMeer
Hy,,,IeBOe 3HarleHHe, parB,Ha

10to rcn.
Peureune HHTerpa,'Ib,Ho-

ro ypaBHeH,ut A6enn (12)
Aaercfl Qopuy.iroft

@

c'[(h) - -( ,l,,JH\,.an.02)) t/h_ H
H

Oopuynu (13) u (l)
.[a]oT ,B03MO]t(HOCTb H3 Ha-
6nro4e,uuri safirN Aerlcrnt-
TeJIbHOe p a'CrIIp e{€,rl €H'}Ie.

Ha Sar. 6 (npanaa uxa-
JIa I4 ,crflJrorlrilrafl xpr.rnaa)
IipaB,eAeHa KpyBaq pa,ctflpe-
AeJreH,tzfl , Hcrrrp aBJIeHHafl 3a
aQ$exr npoeKr{r.ru. Zs aro-

I
I
I
I

@ur. 6, Pacnpele,reHue Bbrcor npory6epanqen
(cn"rorurraa xpunan) lr r{3MeHeHHe KHrrernqecKoro

AaB,'IeHHrI C paccTorrrrr.rel,r (urrpuxonal xpuoar)

ro rpa$ltxa c.[,eAyeT, qro Aefi,crsr.rTeJlbHas rMaKctMaJrbHarr BbIcoTa [poTy-
,6epauqera paBHa.

h^u*:2,7 .l}a rcn, (14)

Tenepl paccMorpr.rM Bonpoc, qeM Bbr3BaHo HaJrr.rque Bbrcorbr (14) n pac-
.rpeAeJreHr.rr Bbrcor npory6epaHqen.

$ 4. MaxcnMaJrbHafl Bbrcora npory6epanqeo
. II MAIHI,ITHOE IOJIE

Ha ocHose r4syqeHr{s Kr{HeMarorpa$nuecxux cHr.rMKoB npory6epauqen
6uno ycraHoBJreuo, r{ro B AHHaMHKe npory6epagrleB cyurecrBeHHyro poJrb
urparor sJreKrpoMarHr4rHbre cu.nu [6]. fipyrue cr]Jrbr - rpaBurauuoHubre r{

.flyqeBoe AaBJreHHe,* xar 6u.no rroKa3aHo B [7], tztparor BropocreneHHyro
po.nr. lpasr4TauaoHHbre cllJrbr, BogMoxHo, 4eficreyrcr roJrbKo s. cnoxofiHofi
craAHLr npory6eparuleB; B npo[ecce pa3Br,rrlrfl npory6epaurleB grlr cr{Jrbr He
npoflBJrflIoTcf .

IIpu paccnrorpeHr{ri Bonpoca rieo6xoAr.rrvro yqecrb cJreAyIoul,He o6cro-
'tlTeJILCTBa.

i) Arr*"r,e JreHroqHbrx [oroKoB, orAeJrbHbrx ysJroB r.r qeJrblx nporv-
6epauqen npolrcxoAr.rr n 6o.urrunHcrBe cryqaeB BAoJrb onpeAeJreHHbIx H
"QuxctzponaHHbrx B npocrpaHcrBe rpaeKropr.rft, uanonrlrHaroullx B nepBoM
npu6.nuxeHr4r4 cI{JroBbIe ilkrHuLt Marur.rrHoro noJrfl JroKaJrsurtx o6pasosaH[li.

2) !,nrnxeune npory6epaHrleB rr.r[a coJrHeqHbrx rrflreH npoucxoAar rro
.orrpeAeJreHubrM TpaeKTopr.rflM orHocrrreJrbuo o6.nacru, BaH[MaeMoft co.nueq-
HbIMfi NflTHAMI,I.

3) flo.nrpasaqnr cnopa4n.iecxo,fi KoM[oHeHrbr paAror.r3ryr{eHr.rfl t8] y
:prgMeHeHi.re Ha,npaBd'Ieur,rn xpyronoil [oJIflpr4gaur.Ir.r raKxe roBopflT o cyqe.
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cTBOBat-Ir.IA ,MaXHL{THO|O Ilo,1tfl B 06,,'racTr.r I{OpOHbI, KOTOpOe Aeri,CTByeT l.te
TOJTbKO Ha ABr.rXeHHe KOpOHaJrbHorl MarepHr.r, Iro H Ha ABr.rxeHne npory6e.
paHueB.

4) B psae pa6or [9-ll] npoBoAr.rrcs HAefl o roM, rrro cnoxoiiruue npo-
ry6epauqu noAAeplKuBarorcr MarlrurHbrM rioJieM nporr.rB cr.rJr rpaBHrarrr.iH.

Bce aro cBl.IAere,'rbcrByer o roM, rITo He rorbKo AHITaMuI(a, Ho I,r cra-
Ltr.roHapHoe cyulecTBoBaHt4e 14, Bo3MoN(Ho, ua6nrc4aerr4bte BbICoTbI npory6e-
paHUeB cBssaHbr c clrr'raMr.r aJreKTpoMarHlirsoil npr4poAbr.

Marnuruoe ro,'re, r(oropoe peryJrr4pyer Bbrcory H AHHaNrury npory6e-
paHrreB, Bo3MoxHo, flBJrflercfl ta,ru o6uuu Iror'teM Co.nuqa, HJrH rIoJIeM drro-

xaJlbHr,rx o6pasonaHufi: nsrua r4ilH TaK Ha3bIBaeMbre cr(pbrrrrte rrfTHa (Ueurp
nparrxeHur).

Cpa:y >l<e gaMerr4M, qro o6ulee MarHHTHoe no,'re Co.nHrIa He oKa3r,rBae'r
BJui.rat4tr Ha pacnpeAe,'reHr.re Bbrcor npory6epanqee. @ur. 5 (,nenal uacrt)
nol(a3biBaeT, qTo ec,III4 co,ru[e o6IaAaeT MatHHTHbIM iIO,'IeM AI4IIOJIbHO|O Xa-
paKrepa, To Bbrcora npory6epauueB yBed'ruquBaJracb 6lr c re,luorpa$nue-
ct<ort muporofi (craquorrapHble ABr.rxeHr.rfl nonepeK rroJrfl HeBo3uo>xl.ru), r. e.
lt2)lt1 npH qzlrpr. O4rraro tur{porHoe pac[peAe,'reHr.re, rpr.rBeAeHHoe B

:a6n., rre [oKa3brBaer rar{oro e(lQexra.
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B 6oruuuHcrBe c,nyqaee npory6epaHlrbl accouuapylorcfl c coJIHeqHriMI{
:,ilqrHaMr.{, Koropbre o6naAaror cH,,rbHbrMrr lvrarHltTHbrMr.r rroJIflMLI. Pery,rupo-
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rAe H-HaflpffxeHHocrb MarHrrrHoto flo/rs; p-nJrorHocrb, 0 
-cKopocrb

ABI,IXCHHfl.
HanpixeuHocrb MarHr..rrHoto norq HaA QorocQepoit Lttfl, nffrna Mox(Ho

npeAcTaBr-rTb B HAeaJIbHoM cflyqae KaK floJre Ar,r[oJrfl

H:+, (16)

rAe p - uarulirusrri MoN,reHr nqrHa; r:kh; /z - nucora npory6epauqa, ABrl-
){eHHe Koropoto petyJn{pyelcg rvratH}rTr{brM rro,'reM rrflTHa c MoMeHTo[,t u,.

!,,ra rpy6oii ouesxrl npuNreru, .uro r:h. TorAa

v,> lt wrlF. 07)
Ec.rli npurrqrb A.[s il,'ro'rHocrr] p H cr(opocrr.r [, ABr.1]KeHufl npory6epauqee
3 H AqCHH'I

p -2.10-14 e tcil\. o ;= 5.10c c,ulcerc,

a raltxe h:h,rrn*:2,7X.10a rcn, To HaxoAlrl,r

p )2' 1028 ec.c,w:t.

(18)

(te)

Cornaciro He/naBHeMy r.rcc,.reAoBaHaro B. Eyu6tr [12], ntrno.nHeHHoMy B.

Kpnrucxoii acrpoSusuuecxofi o6cepnaropurr, \,latHrzrulrrt rr,rorureur nflTeH t(o-
re6.[ercq B npeAeJrax ot 7027 Ao 1030 ec.clts H noJre orAeJrbHbrx rrflTeH ar]po-
r(c!rMr4pyercf IIoJreM Ar]rIoJrs.

$ 5. MaxcaMaJrbHas Bl,rcora npory6epanqeB H KopoHa

Paccnaorp,lnr renepb Ha,'raqre r,rar(,cr.iMaJrL,Hoi.i Btrcortr npory6epaHueB c
ToqK[ 3peHlzq co,rneqHort KopoHbr, uaxoAqu{eficf B rHApocTarurlecKo\{ paBHo-
BCCHi,I.

O6uapy>r<eHHafl nper,rMyurecrBeHHafl Bbrcora npory6epauues r,4oxer 6lrrb
(ec.ru, KoHerrHo, BbrKJrr)qr.rrb 4eficrnue l,rarsuruoio no.na) o6yc.rloe.neua Ha-
JIr{r{ueM B KopoHe KaKoro-ro croq, Koroptrii xax 6or sa4epxuBaer npory-
6epaHqrt HJtu oHvI gaAeplKuBarorcrl Ha gToM cdroe.

I4s pa4aoonrurlecKl,rx AaHHbrx cJreAyer, r.rro B HH;t<Hert xopoue r(r,rHerr.rqe-
cKoe AaBJreHr4e pacrer uapyNy [13]. C Apyroii cropoHbr, H3BecrHo, qro
MaKCHMaJTbHOe CBeqeHHe KOpOHbI B OTAe,IIbHbtx MOHOXpOMaTLIT{eCKHX JTHHLIffX
BbrcoKorioHa3oBaHHbrx aroMoB sa6,rrcAaercq B oKpecrHocru 3.104 xn U4).

Cuuran, r{To Kr.rHerarrecKoe AaBJreHr.re nepxuefi xpoilroc$epbr r{ B uu>rHeii
KopoHe olpeAerqercfl r.toHH3oBaHHbrM BoAopoAoM, MoxHo lr.afiru H3MeHeHr.re
AaBreHr,rq c paccToqHHeM

P :2nkT,, (20)

tLe n - irr'rorHocrb 3d,reKTpoHoB r.rJru HoHoB, qBrflroularca $yurqueft pac-
croflHr.rr; /e - nocrossuas Bo.luuMaHa; T, - 

gJreKrpoHHafl TeMleparypa.
Ha rfur. 6 (rurpnxoaaa nuulaa) [paBeAeHo H3rvreHeHrre AaBJreHrzfl B npe-

Ae.rax paccroflHr.{fl or l0a Ao 7.10a rcn [15]. Btrcora, rAe AaBJreHr.re Nrar(cti-
MaJIbIro, rorrrr.r coBnaAaer c h^u* npory6epauueB. KpoMe roro, H3MeHeHHe
P c paccrorrHr.reM rlMeer raxoft >re xoA, xarofi vMeer paclpeAeJreHr.re npory-
6epauqen c sHcoror?.

l4rax, e o6,'IacrIz KopoHbt cyqecrByer c.nofi, xoropblli, B03Mo]KHo, ca'r]-
xruT ceoeo6pasuofi <<creurofi>>, or roropoli npory6epanubr, r.rMeloqae MaJrbre
cKopocrr.r, 6yay. r<ax 6tr orpaxarbcfl. llpory6epaHubr, o6,laAarcuue 6onu-
urofi cxopocrbro, Moryr npo6url eror c.lori Ir npIz naAeHr.ir.r o6paruo Ha tro-
BepxHocrb Co"rluqa Moryr BaAeplKarlcfl Ha 3ToM cr'roe.
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3ax.nmqeHne

Ha ocHose o6pa6orxn MarepgaJla sa6.nrcAeHufr 6nrno yCTaHOB"rleHo Ha-

Ju{rrtle npeI.rMyutecrBeHHbtx BbIcoT npoTy6epaHUeB. 3ra Bblcora' I4cnpaB-

reHHaq ea aQQexr rpoeKul4l'1, paBHa 2,7 '104 KJil,. Beilkfiv1a hnax He MeH'I-

ercfl c $asofi Urn.r,r-co.uHequofi aKrLIBHocru H c leJluorpaQuuecxofi txupo-
rofi.

Paccuorpenbr BosMo>xHbre o6'bflcHeHr,rr HaflI4rILIs [peI.IMyu{ecrBeHHblx BbI-

COr npory6epaHIIeB KaK c ToqKLI 3peHHfl cyqecTBOBaHI'Iq MaIHI'ITHOro fioJlfl

.[oxan'tniIx 66puro"u"rfi, tar I{ c rorIKI,I 3peggfl KopoHaJlbgoro c.nos. OA-

HaKo ceftqac ,ily4uo cAeJlarb Bbl6op Mex{Ay erHMI'I AByMff Qaxropaull.
C ApVroft cropoHbl, Ha6flIoAaeMoe paclpeAeJlegl4e Bblcor coJIHeqHbIx [poTy-
6epiHUen MoxeT 6ur1, rarxe cBfl3aHo c TeMH cleU[SHI{ecKI'IMI'I npoUec-

CaMLr, KoTopble COnpOBOxAaIoT IIOxBJIeHI{e CaMI,Ix npoTy6epaHqeB rI Koro-
pbre HaM elIle He BnoJIHe flcHbl.' B saxarcr{eHr.re MHe xoreJrocb 6br Bbrpa3lrrb HcKpeHHIoIo 6laro4apuocrr,
qJreHy-Kopp. AH CCCP A. E. CesepHoMy 3a npeAocraBreHr,rre Marep_HarloB

I'I B,O3'MO>I<,HO,C'ILI T.JI'.- BII,TIOJIHCHI,Ifl I4'CCJICAOBAHI'Ift INPOTY6CPAH'IICB B KPUU-
cKor? acrpo$usuuecxoft o6cepBaropr.ifi. 

12 nas 1962 r.

JIureParYPa

l. E. Pettit. Astrophys. J.,76,9, 1932.
i. r-. ,"i'lt. D;-A z j ni u u j 

'a. Ann. observ. Meudon, 1948.
3. D. Billinss a. C. l(ober. Astron. J.' 62' 242, 1957.
4. rR.'Anantli'akrishnen. Astrophys. J., 132' 1961'
S.B.t4. pouaHoBcKr.rii. MarelrargrlecKaq crrill""rxa, xH. l. I4aA. AH V36CCP, 196].

6. A. D. Cerepuufi..[,ox.n. AH CCCP,82' l'-1952.
7. A. y H 3 o rr b i. Ouguxa 3BesAHbIx arrraoc$ep. HJI' 1949'

8. I,l. C. LII x.n o s c K u fi. @fissra co.nuequ6fi KopoHbI. <Duarrlarrus, 1962'
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10. I D v d o e r,. Moirthlv Notices Rov. Astron. Soc.' ll3. 1953.

rt. n. X'i p6eht,ahn i. A. Schliiter' Z. Astrophys.' 43' 36' 1957.

12. B. Ev'u'6 a. Itss. Kpnrucxofi acrpo0t'ts' o6c., 21, 1960.

13. H. Pi d d in gto n. Astrophys. J.' 119' 1954'
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AKAAEMI4'I HAYK CCCP
I,I 3 B E C T V fl I( P bI M C K O PI A C T P O O H 3 14 LI E C K O I'I O E C E P B A'I' O P H I,I

Tor'r XXIX, 1963 r.

O IIIIlPI4HE KOPIYCKYJIflPHbIX NOTOKOB, OTBETCTBEHHbIX
3A CYTOTIHbIPI SOOEKT B KOCMI,ITIECKI,IX JIYqAX

A. A, Cruenax.nn

floxasalro, qro 3aBucr.IMocTb aMnJrrlryAsr cyrounoli Bapuaqur{ KocM[qecxHx .llyueil o r
lnJIa npfixoAa qacTHrl c nJlocKocTr,ro SKJTLIIT]HKH r,lOXet 6r,t$ o6tqcHeHa, ec,lu npeAnono_xnru 6o,rsutyrc yrJloByto lxflpu]Iy KoplycKyJrspHr,rx noroKot B MepHAHouanruoil u.nocxocrlr
UoJiHua.

ON THE WIDTH " qf qQRPqSCULAR STREAMS RESPONSTBLE FoR THE
L)li-'RNAL EFFIlcr IN cosMlC RAyS, by A. A. stepangan.-rt is-shown ttratine.ae-
Pendence b.et'"i'een the amplitude of diurnai variations'ol iosmic rays and the ang-ie ;iparticle inilow to the eclipiic plane can be explained, if a large ,ngulur width of tEe cor-
puscular stream in the meridional plane of the sun is assumed.

BseAeHlre

L{snecruo, rITo uHTeHCr,rBHocrb KocMHqecKHx Jryqeri noABepxeHa cyroq-
HbrM 

- 
Baj)HauHflM. !,era"rrtHuir aHaJrr.rs cyroqHbrx napuaqzft npone4eH

Jl. 14. !,opr,'auou []. floxasa]ro, qro cneKrp cyroqHbrx napuaquii Moxer
6rrru npe4craBJreH B BHAe

6D(e) _ f0 npu s(er,
D G) 

-- 
lae-r' rpu e ) er.

3Aecr _D(u) - nepenuuur.i aucbQepeuuualtxuii crreKrp; el o6brqHo roprA-
xa 7 bee; o-<<MotqHocrb r.rcrolrHHKa>> cyror{Hbrx aapuauufi o6lruuo ,pan-
ua 0,14 Eee.

B [1] rar<>xe IIoKa3aHo, qro <MoulHocrb HCTor{Hr.rKa>> 3aBr.tcr.rT oT, cpeAHe-
fO Y|,'IA q MC)KAY HANPABTCHI]CM IPHXOAA qACTHU H IIJIOCKOCTbIO 3KJII4NTI{-
xu. Tau )Ke rrpuB.oAr4rlcr 3aBrzcr.rMocrb a:a(@), [oryqeHHafl v3 AaHHbrx
lra6nroAeuuri. !,aerca c,[eAyrorqee reoperur]ecxoe o6rqcueurze cyrorrnofi aa-
pua.qrru. tlacluuu 6o,nsuoft 3lreprr.iu, npoxoAflxlue qepes xopnycr<ynaputrri
Ilorol(, uayululi or Conuua, LicIrb|rbtBarcr Aerlcreue a,reKTprzqecr(oro rroJlrr

HarprlKenHocru E: ffux n1, rAe v- cKopocrb ABH)KeHrzr KopnycKyJrspHo-
ro IIoroKa; H - pery.rlapHoe Marur{THoe rroJre, BNropoxeHHoe B rroror(. B sa-
BHCHi\,IOCTH OT HanpaB,'leHlltl ABLIX€HHfl rlaCTLlq OTHOCHT€IbHO 3J'Iet(TpUqeCKO-
ro noJrfl oHH MoryT Kar( TepflTb, Tai< H npuo6perarb SHeptrilo. Bcrre4crer.re
?r'oro H H3MeHflercfl I4HTeHCLIBT{ocrb KocMHqecKHx .llyuefi, H3MepeHHal Ha-
3eMHbrN,rH ycTaHoBKaMU. Ha.naque Hr4)KHeto IIpeAeJra 3Heptr.lH AIfl qacTuu,
noABeprarcuruxcfl Bapuaur.rflM, n [1] o6oac]rflercr Aeftcrnuelr peryJrrpHofo,
MarHHTr.roro noirq I(opnycKyJrflpHoto [oToKa. cuuraercf, uro npr4 Malbrx
3Heprr4rrx paAHyc xpHBrz3Hbr rpaeKropr.lu qacrHrl MeHbue noilepeqrrbrx pa3-
MepoB noroKa H oHH orpaxatorcfl or I-Iero, He I43MeHflr ceoeri aHeprau"
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(IIo npeacraB,'reHusM, pa3BrrbtM r [], xopnycKyJlflpHble [oroKl4 i.{cryct(a-
IOTCS B paAr.rad'rbHoM Hanpae,reultu or co.lHua H HMelor He6orbilyrc ( < 30')
yrr,roByio rurapraHy.) BepORluocrb TorO, qTO qaCrHUL,I KOCMLIqeCKoIO l.I3JIyqe-

Hlzfl, ABI4tafCb K 3eMIe lrOA yrIOM (D r UocxoCTH 3K,'IHIIT]IKI4, IiepeCeKJII4

r(opflycKyJrgpr-rbrii noror(, Ir oflpeAeJrser 3aBr.rcuMocrb (<MollHocrH HcrotlHHt(a>>

or yr-,la (D.

nU)
i(Ar
t,0

1,0

otQ)
nrdl

O,B

0,6

0,1/

O,Z

0

@un. 1. @ysxtltlg <<IilotqHocru !lcroI{HIil{a)>
a:a (rD)

1 - Aannue xa6anaesuil; 1/-/V - teoDeruqe-
cKue KpHBbIe Hg [1]; 1/ - ars yrnoBofi uHpHHbl

20 q0 60A

@nr, 2. 3asucuMobtr qncJla floroKa n
or reJn otuupomt tr, nolyuernaq s [U

/ * KpHBas B cnyqae IIoToKoB ullpunofi n 80,
Ir - 15" r// - 800

norora 30o, III-15', IV-1"

B [] npraneAettbl reoperHqeCKLIe paCqerbl B npeA[O,llo>xeHtrH He3aBI'1C1'{-

IVIOCTH I]HCJIA HCNYCKACMbIX IIOTOKOB OT IEJII.IOIXHPOTbI NP}I PA3TI'ITIHbIX Yf-
d'roBbrx txtrpllHax noroKoB (Qur. l). I,Is cpaeneHufl reoperl'Iqecl{oi'i Kpn-Boi4 c

LaHHbtMI,I Ha6.rlroAeuufi Ae.naercg BbIBOA o pOCTe qHCfla uClVCKaeNIblx Co.nrr-

r{eM rroToKOB oT IxtipOrbt. 3ra 3aBHCHMocrb, nOJIyqeHHaa n Il], npl4BeAeHa

Ha our. 2.
OAHaNo BCrr CoBoKyIIHoCTb aCrpoibH3LItteCKLIx AaHIlbIx nporlrBopequr ra-

KOil 3aBr.rCUMOCTu. MOx<uO npeAflOXI,lTL Apyloe O6'bflCHeHue SaBHCIIMoCTH
(MOUlHOCrr.r uCTOqHHI(a>> cyroqllblx Bapllauufi or ylJIa (D, xoropoe He npo-
rr.rBopeqHr aCrpoQH3t4qeCKI.iM AallHbIM. Ouo sax.rlrcqaercq B CJIeAyIouIeM.

i(OpnyCry,rapHbte IOTOKH, OTBeTCTBeHHIIe 3a BO3HI.{KHOBeHI'Ie CyToqHbIx Ba-

plliUufi xocuNqecxux ,'Iyqeti, I.tcttycKalorcf He paAllad'lr,Ho, a ulteror 6o.nl-
ruyto yrJroByro rxHpr4lry B Mepr.iAHoHaJIbHofi rlJlocKocTii ColuUa. floarorty
HeKOTOpbIM pa3II4rIUeM B IxHpOTe IIC[yCKaHUfl nOTOI(a Ha CO,'IHUe MOx<HO

[peHe6peqb. Hr.rxe nptIBoAtITCq pacqer 3atsHCuMoCTLi <<MolqHOCTl.I I4CToI]HI{-

r{a>> or yrJra (D B sToM Cryqae.

$ 1. Bi;.ir,tcJleHHe Qynxquu <MoulHocrlt llcroqHt,tKa))
cyTorrHor,r Bapr{aunH

!,,'rn y4o6crBa pacr{eroB rrpeAnoraraercff, qro Kopnycl(y,'iflpHbIfi Ilorolt
[4O)KHO npeACTaBHTb B BI{Ae TOHKOTO ,'IlICTa, IJIOCKOCTb I(OTOpOIO IIepIIeHAl',l-

r(yJtflpHa n,rocKocru aK,'tI4IIrt4I(t{ H npeACraBJIser Co6oil CeKTOp C 6eCKoHeq-

HbrM paAr.rycoM 14 c IIeHrpoM o na co.nuue (rpnr. 3).
Vio,r pacruopa ceKropa 2 p, uecro pacncJlox(eH14f 3el\'lJll.I o6o3Haqerlo

6yreoit T,'q_-- yion uexgy IlJloct{ocrblo cel{ropa 14 JIllHlielt 3ela,Ifl - 
Co,rnUe'- 

Ecnn Tertepb npOBeCTI4 I(OHllqeCKyIO trOBepxHoCTb C BepIx14HOIi B TOq-

Ke I, o6pa3yloql4e Koropotl BCIoAy paclloJlo)Kel{bl noA yrJIoM (D x n,rocxo-
CTI{ 3I(JII.iITHKH, T0 r{acTb 3TOfi KOHLiqeCIiOi'i [oBepxHOCTH 6yAeT nepecel(aTb-

cfl c ceKropoN,t. yroJl F (fBllAA) B npoeKIII4LI Ha nJlocKocrb 3KJlHrIrlIl(H, B

127



I(OTOpOM npolrcxoAr.rr nepecerreHHe 3rr4x AB]'x noBepxHocTefi, N{br Ha3oBeM
<<yJroM BHAeHHfl> ITOTOKa.

flpocroe paccMorpeHtie npHBoAHr r{ cJreAyroueNiy BbtpaxeHuro A,'ir aro.
f o yr"rya;

^ fi / ts(D \
z \ teui

'Cpe4uee BHaqeHr.re 0 als BCex e B tiHTepBaJre or 0 Ao x{ Aaer HaM 3aB}rc}r-
lrocrb MoxlHocru r.rcrorrHriKa cyrouuofi Bapr.rauuu or ytJra cD. flpu 3roM B

\' q1 orJrr.tque or [1] l,ru He npeAnoJraraeM, qro H:J-

MeHeHHe sHeprufl qacrHu npH npoxoxAeHr.il4
KopnycKyJrflpHoro floroKa saBr.rcr.rr or yr.na tD.

14urerpa.t

p-:

FI aXOAH,'IC'I rIIlC,'I eilltbl M llHTerp I{ l)oBa IIHeM np I4

tsO
@sr. 3. CxeMarnqecxoe uso- pa3rHqHblx napaMerpax a: )E a-. 3ttaqeullg

3roro r,Hrerpa.na npuaeo"no, u'n#rnou crpoxe
ra6lutlu.

llpu sa4aHHoM yrJre p Ir pa3rllqHblx flapaMerpax a floJryqarcrcfl pa3-
JrnrrHbre yrnsr (D, coorBe'rcrByloqlre AaHHoMy sHaqeHrlrc [3. 3nauenux (D

rrpuBeAeHbr n crpoxax 2-4.

V, eqad 6r I ,u

t(1r'
;)

0

Odq - ' (rr.cos(sin*1&9)arp
n ) \ tep/

6pax<eune llorot(a A,rIfl r]brrlrc-
.rreuux rf ynxqufi o (O)

30
45
60

o

1 l-r

15

39

30
1t5

60

40
55

68

lrJI

65

75

65

75

B1

c

5

9

22
DT

50

8t
85
87

C,re4yer orMerHTb, rrro lpuHqraf HaMH cxeMa rroroKa fB,'rfercs rpy6ttM
npu6nuxenuenr. O4rraxo HaM Baxuo ycraHoBr4rb nlirur o6u1ur1 xoA 3aBuctl-
I\,1ocrH CI (O).

$ 2. CparueHue c AaHHbTMH Ha6rlo,u,eHrft

flpex4e r{eNr nepexoAlrrL, K cpaBHeHuro pacqeroB c 3KClepuMeHraJIb-
HbtMH AaHI{btML{, orMerLIM, ttro n Il] ue yrtreHo oAHo o6croflre;bcrBo.

Aero s roM, qro noJloxeHr.re Co,rruua orr"rocuT€JlrrHo IrJrocKocru 3eMHoto
oKBaropa (cx.uoueHue Co.rrHUa) HerrpepbrBHo NleHflercf B TerreHHe roAa.
B pacuerax 11. 14. fioprtraHa, nc] HaueMy NIHeHrlro, caeAoBa,ro 6sl nponecru
ycpeAHeltue rro BceM Bo3Mo)KHbrM yrJIar\,r cKJroHeHI.rfl.

TaxoeycpeAHeHr.ie npuBeJro 6tt K cyu{ecrBeHHoMy <pa3Ma3blBaHliro>>
cpynxuuu a(@). Ilocro.nlxy HaM BaxeH ,qlaurr o6uuii xoA 3aBI.ICHI\,1ocrt't, ro
Irpl.rBar us [1] (crvr. $ur. l) npeo6pasoraua cJIeAyIox{xM o6pa:Jom. B xa-
qecrBe 3Haqer{Hrr $yuxuuu a(O) 6panocb cpeAHee 3I{aqeHHe AJIfl ntrll yr-
,'roB: (D, O-F10'u (D-l-20". Llro6n He Bxor,arr, B nporuBopeque c acrpo$li-
3trqecKr.iMH AaHHbrMH, BBeAeH nepxHzfi IIpeAe,'r Ar'r9 re,ruofparpnuecxofi urli-
porbr HcnycKaHHtr Co,rsueu KopnycKyr'IffpHblx noroKos: 145".

Ha {lrar. 4 npe4cranJreHa noJIyqeHHafl raKIIM o6pasou <pa3Ma3aHIlag>>
ripHBarr AJrrr yrr,roBoli rulrpr.rHr,l noroKa 30". Tau >xe trpt{BeAeHbi 3HaqeHI'1fl
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$ynxuar'r a(o), ro,rvqeHHhre us Ha6nrcAennii s [2]. BaaHo, rrro Ha 6onr-
mIzx il]-[porax, T. e. npu _60.nrurilx yr,flax (D, cor.[atue pacqeroB, CAeJraH-
HbIx B [1], c 4annr,ruu ua6nro4euufi irey4oBJrerBopr..rreJrbHoe.

EosHI'IKaer MbIcJrb, rrro_. npeA[o.noxeuue o 6o"rrlruofi yr.nonoft uupr]He
noroKoB B Mepr.rAr.rosarruoft [JrocKocrH connua, orsercrsLuHbrx 3a cyrorr-
HyIO BapI{aUH'rO :R .r(OrCMHqeOKr.tX JryrlaX, ,MOrrJrO 6Sr O6rgCnutS na6.lrc4aerr{rrii
xoA QyHxuun o ((D)

flo.nssyrcr AaHHbTMH ra6nuqrr, Mo,nHo flocrpor,rrb reoper,rrec.r{e Kp}I-
BbIe AJrrr pasflar{Hbrx [oJryrxptprlH u, KopnycKyJrspHbrx noroxos. cpaenelrr.re

@ur. 4. @yHr<uus ((ruoulHocru ucroqunKat
.f-noayuennar reoperrrqecKr.r B AaHHof{ pa5ore; 11-[oryqeHrraH (pasMasbrBaHueM,

reop er, qecKot . o' "iXII;"'J:;:l J",:'## Jilffi :.i';:,r i 
(su r' 1' xp ur a a rr)'

Teoperrir{ecKr{x rlpr,rBbrx c Qyuxuaeft a(@), nonyueuuofi us ua6.urc4eurart, no-
I{agaJro, rrro Ha courac[e c ua6.nrcAeHr{flMu Moryr [pereHAoBarb al,Irxb KpH-
,BbIe rc p>45".Ha $ur. 4 n'oxagaua KpHBaff,, rKolopafl Jrprxe Apynux coura-
cyglc^fl c ua6-nro4entflMtt. Oua nonyueHa (<pasMasbrBaHr{eM>> x}irnoft c p=:'60" ,na -r20", Cne.qyer saruerlrrl, qro iamoe (<pa3Ma3br,Ba[rue>> cBflsbr-
Baercfl He C HSMeHeHr{eM CKJTOHeHHfl cOnUqa, a c reM Qaxrou, qro aK-
TI,rBHbre odnactvt B cper,Her{ pacfloJrararcrcs Ha rrltrporax t20o. Vqer r.r3rvte-
neHl,rfl cKroHeHuq Co;rsqa B Harxeivi cryrrae 3arpyrHrrrefieH.

i

Hs crasaHHoro B npeAbrAyxreu rraparpaQe Mo)Kiro cAeJrarb cneayroirufi
BbIBoA: yr.iloBafl IxHpI{Ha KopIIycKyJIflpHbIx noToKoB, oTBeTCTBeHHbIx 3a cy-
roqHbre Bapr.ra_uu4, cyqecrBeHHo 6o.ulrue [peAfloJrarasueftcq s [] il npl{-
Mepuo parua 120".

3aueruM, rrro B [3] 6u"rra orreHeHa yrJroBas rxHpHHa r(opnycKyJrflDHbrx
NOTOKOB B . UIOCKOCTI{ 3KJIHTITHKI{, OTBETCTBCHIIb.IX SA EQQCTT <DOP6YTUA.
OHa raxxe oKasa.lacb [pxMepHo pannofi 120". Hesecriro raxxe'[4-6],qro RoroKn, BbrstrBa.rotr(ue sQQerr <Dop6yura, yBeJrHr{HBaror, KaK IIpaBr.rJro,
aMnJrH,I.yAy cytouHoii aapuarluu. 3ro Moxer 6urs r,rHrep[perrrpoBaHo, BrlacrHocrH' KaK pe3yab'rar VBerilrleHl'lg reJlecHoro <<yrJla BLIAeHHfl>> Kopny-
cKyarpuo^ro [oroKa, nocKoJrbKy Bo BpeMfl eQQer<ra <Dop6yrua noroK oxBa_
TbrBaer 3eunrc. Taxuu o6pasou, uoxso ripuftrn x iprj4crar.neuluo, {ro
rroroKH, orBercrBeHHbre 3a asQexr oop6yura r.r sQQexr cyrouuofi aHr{3o-
TponI.IH B KocMr{rIecKLIx Jlvqax, ,BJrflrorcfl oAHI,IMH H Te}rH xe. OAuaxo A,rg
9 Vl"o.I(prrmcr<dli o6cepaaropulr, r. XXIX I29
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AOKa3arerbclBa cnpaBe,urHBocTH TaKoro npeAcraB,'leHLIs Heo6xoAI.IM pfln
HCcJIeAoBaHHi.I. B qacTHocrI,I, Aerar'lbHoe HCC,'IeAoBarlHe cyroqHblx BapIla'
ri,ri.i, saBricuMocrx aMnnr.rryAbr cy'roqHoti aHIr3orpotrHLI or yr.rta (D e xopor-
xr.re [poMexyrKr4 Bpervreun uorno 6sr Aarb 6onee yBeperlHble AaHHbIe o
rxr.rpHHe r{opilycKyJrflpr{brx troroKoB.

B gax.rrcqeHHe aBTop BbIpax{aer 6.naro,{apuocrr H. B. Eeutox 3a no-
[{oiu' B BblqHcreHl'lgx' 

12 iuarr lg62 r.
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Ai(AN,E,MLl fl, HAYI( CCCP
I,I 3 B E CTI,Ifr, KP bI MC KO IZ ACT PO O H 3 H II E C I( O 1'I O E C E P'B A T O P I,I I,I

Tou XXIX, 1963 r.

CHJIbI OC(IIJIJIflTOPOB HAEOpA IIEpEXOAOB pz-ps
B CIIEKTPAX CBI4HUA, OJIOBA, IEPMAHHq, KPEMHHf

H yTJTEPOAA

I-EPMAHUH, KPEMHriyr rfilSxi:[eE,Ii?ir r.r sKCrrEpurvlEHrA

M, 3. Xoxtoa

I4e;ltepr:HH orHocHTe,rr)Hbre cr.rJrbr _ocurir'r,rqropoB na6opa nepexoAoB pz-ps Ge I u Si I.
I(ax r'r p rlepnoft uacru pa6orlr [1], unrenclrBHocl'H .nr.rsui:i^ c o6qur,r BepxHHM ypoBHeM

cpaBUrrRaJri.rcr, I]o cneKTpaM pa3prrAa c rror,rbiM KaToAorr.
Ana rp1'nn .nuHu_ti c o6uluu HHxHIIM ypoBHeM npr-rMeHfi,'Icfi rreroa norJrouleHr.rq c uc-

IIoJL3oIlaHI-reM nequ Knur,r -r'r 
tporoaaettrpuuccxoro ue'ioqa petucrpaur.l.i or(BrlBa,reuTrrbrx tulI-

puu .rruHuir noraourcHun [3].rlync'rnl'ite.ntuocrb vcraHoBKH noBbrilrerra BBeAeHHeM rporoe,rerrpu.recxofi xouneucaqr.l.r
xo.;ICoaHlII{ 

'IpKocrl{ 
}tcToqHLII(a HenpepbrBr{oro cfler(Tpa. I,lcxoAs H3 srofo 6r,r,rr.i noaropeHlr

BbIIIoJIHeHHbIe a nep^noii uacrn pa6orst Ll3MepeHrrr orHocrrrer'rbur,rx f .nanuri Sn I c o6u111,r
IIH)KHI.rM yponueu p2 3P1.

- Cp:nHeHue 3l(cnepuMeHTa,'itrHr,Ix i.r reoperr.rrrecr<ux (paccuurar.rHbrx Bo nropoli qacrrr pa-
oorbl tDl B npeAnoroxeHllll npoMelKyroqHoto rrna ceasu) gHaqeHufi atn twsui noxagbreaer,tITo IzMeeT MeCIO onpeAeJ'leHHaq CBfl3b Mex(Ay TOqHOCTflMLI l'eopeTur]ecKoto pacqeTa Cu.rI JIlt-
Hlttl lt eueptltii tepuoe. g-rpariropur .I[an4e iaulrenee rryBCTBr.ITerbHbr I( cAeJ,raHHrJM B Teo-
puu npu6au>xeHl'tqM I4 paccrtuTttBarorcq c rialr6o,'mueii ioqnocrrro. 3ro [ptrBoAHT l{ rotly,qio cttt3b Me)I(Ay roqHocrrrlni pacrrera cu.n ,rr.rrrufi u g-(raxropoe npoqBrr{ercff 3HaqHTeJrr}.
tro c,ra6ee, qervr B cJryqae cpaBHegrrfl roqnocrefi pacuera i.sn niuuit d eueprafi yponHefi.

^__qS.ql4ATOR STRENCTHS oF THE p2-ps TRANSITION ARRAYS oF LEAD, TrN,
GERMANIUM, slLICON AND cARBoN SPECTRA. Germanium,'Siiicon. A coripari-
son ol tlreoletical and experimental data (Pb I, Sn I, Ge I, Si r), by M. Z. Khohhloa.

The relative oscillator strengths of the pz- ps transition irray 'of Ge I and Si I ha-
ve beerr nreasured.

in the first part. of tlre i,nr,estigation [1] the line intensities with a common upper
level \vere compared using spectra oi discharges with a hollow caflrode.

. For gtoups ol lines urith a cotnmon glound level the absorptio,n method was applied,
using the King furna_ce and the photoeleclic method of registrhtion of equivalent iriiatnJ.
of absorption iines [3].

the sen-sitivity ol the device rvas increased by the introduction ol photoel.ectr-ic com-
pensation ol blightness Iluctuations oi the source ol thc continuous spectrum. On this
basis the measurements, of the ^relative I oi the Sr-r I lines rvith a common g.ound level
p2 3P1, made it-r the fir.st part of the investigation, were tepeated.
. ..The comparison -oi. experimentg.l an-{- tfieoretical values of line streirgths (computed
in the second part oI the.inlestigation [5], assuming an intermed,iate typ". of 'couplingl.
shows that tirere is a delinite t'elation between the- preclsion of theoretiial computltioi!.
oi liner strengths and tl-re energv oi the terrrs. The Land6 g-f actors are the least'sensitive
to .the approximatio_ns made in the theorv and ale comput-ed with the greatest precision..
t his leah's to the lact that the connectibn betrveen ttri computiiional"precisioir of iine
stt'engths and the g_-iactors. is considerably less revealed than in the case of comparisotr,
ol the computational precision oi line streirgths and level energies_

$ 1, SxcnepuMeHraJrbHas ycraHoBKa

B rperleft .racrra pa6oru npr.rBoArrrcs pe3y"[brarbr H3MepeHHri oruoctl-
re,'rbHblx cr.rJr ocrlr4r'rJrqropoB ua6opa nepexoAoB p2 

- 
ps n clerrpax Ge I

H Si I. B npuuuule N{eroALrKa xsN{epeHr4rt ocra,'racL, 6es usMeneHuff. Karr
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fi B cflyr{ae Pb I u Sn I [1], rz3MepeHr4r npoBeAeHbr B ABa 3rara. A,rq ns-
r\repeHlrg orHoctireJrbHbrx HHTeHcllsHocreii nuvufi, c o6u1ul,r BepxHr.iM ypoB-
HeM l.icrroJrb3yeTcr MeroA HsJryqeHr.rfl, a Ailfl, nuuuft c o6u{nla HII}KHHM ypoB-
Het\l - MeroA norJloueHuq. ConocraB!'IeHue [oJlyqeHHbrx AaI.rHbIx Iro3Bo,nfl-
er gafiru orHocr.rrerrbHbre cHJIbr scex nl,iHrlfi paccMarpuBaeMoto Ha6opa ne-
pcxoAoB.

Cnexrpu H3ryrieHtas Ge I u Si I, xax a n [l], noryqeHbr npu noMouru
paspa4Horl rpy6nu c noJrbrM r(aroAoM. He6o,rlruue KycoqKr{ tepMaHr4Jr u
KpeMHufl troMerlarrrcb BHyrpb no,'roro r(aroAa, H3toroBJrer{Horo }r3 rpaQu-
Ta uilr4 or(cuAupoBaHHoro xeJresa. Paspr4 sos6.v>x4euun B HelpepbrBHo
nporer(arc_qeM qepe3 paspn4Huu npoMelKyroK r.iHeprHoM rase (aproHe r.i,rr.r

re"nliu). Cauouord'IouleHLte r4cK/'tloqa,irocb nyreM noJryqeHL{fl 3aBI.{ctiMocru
orHocLITeJlbHbIx L{HTeHcr.reHocreri ri3yrlaervrbrx .rruHufi or cH,'rbr pa3pfAHoro
Toxa.3rn I43MepeHflg rroKa3aJrr.i, rrro B c,'lyrrae repN4aHl]fl MoxHo 6tt"uo pa-
6orarr n,pr.r r'oKax -100-200 tuLa B teilvt, B cJryqae KpeM]rr4rr npr4 roKax
-50-100 na. fiae c,ra6ne ilvHrrv r(peMHr.ifl (I), 2438, 4103) oKa3aJrr.rcr)
6.neHarapoeaHur JTHHHTMr.{ >xe.rre3a. Cnexrptr H3JryqeHr.rf noryqeHbr Ha
cner(rporpa0e KCA-1. B Kaqecrse crer(rpa F,rs craHAaprr.r3arlrzu $oro-
rrd'tacraHoK LrcrroJrb3oBaJrcfl clieKTp rroJIo]KureJrbuoto Kparepa yronlHoii
ayrn [2].

!,;rx [oJIyqeFIr4fl cner(TpoB IIor,,ro[1eHr.ifl HC[o,'Ib3oBa,'IacL, ycraHoBI(a c
Ireqbro I(unra B cor{eraHr.nr c QoroefleKrpuqecKoft penucrpaqueii 3KBHBa-

"IIerH-bIX Ixi{pr.rH nmwuft flotJIorrleHr.ifl, orucar-rHe roroporl 6ll,,Io tlpr,rBcAeHo
e [3], u AorioJIHr.rre,rrtuo eseAeHHorli iporoe,lexrpuqecr<ofi r<ounescaqueri r(o-
ne1auui rrpKocrr.{ LIcror{HHKa llenpepbtBHoto cneKTpa.

Bee4eHue cporoa.texrpliqecxoii KoMneHCarIHH 3aMerHo rroBbrcHJro qyB-
CTBIITeJIbHOCTb yCTaHOBI(LI H nO3BOJil]r'tO npOBeCTr,l H3MepeHHfl SKBrlBaJIeHT-
Hbrx rxHpr.rH Lr3JryqaeMbrx ,'ruurafi s o6racrr.{ .nraHeiiuoii rracru xpunofi poc-
Ta. yqurblBafl aro o6crogre,rlcrno, 6u,'il.t rroBTopeHbI BbIIro,'IHet-{Hue paHee
Ira orrle,'re-cner<rporpa$e [] usnrepeHr.ir 3r(B]rBaJreHrnbrx urr.rpHH "rruuuii no-
rrou-teHrlq Sn I.

uyncrrure,rbHocrb onucasuoir e [3] ycrauoBKll LI TortHocrb H3MepeHr.Ifi
9KBI4Ba,'reHTi]brx Ix[l]HH nuuurt rotr'Iouel{I4q onpeAer'Ig,,Ilicb B I(oHerIHox,r
cqere arvrrrJrury4or? iaorllqecxux xo,le6aur.rri apxocru (uyuauu) ucnoJrb3y-
eMoto LICToT{HaKa HenpepbtBHoro cnet{Tpa - I(cenoHoBor,i ,launtr cBepxBbt-
coKoro AaB,reHr.rr AKCIU-10008. tr,"na KOMrrelrcau?irr 3rp1x xo,re6aHl.iri e prs-

MeprlreJrblryrc cxeMy (Qnr. 1) 6sr,r eseAeu BCnor,rorare,tsur,rfi cporoyuno-
x(rle,rb ,1, ua @oroKaroA Koroporo nplr nox,rou(rr 3epKaaa 2 o'r6pau;nat-
cfl yqacror( cneKTpa s6nugr4 or H3Mepfletroli .ungr.ia rrorr'toqeuufl, 3 - sxoA-
uax 4uaSparivra B n,rocKocrr4 cneKTpa. B ocraltuoNl orrrtrrlecKafl qacrb
(rorouerpa ocra,lacb 6es HBMeHeHr.rfl. B nyqor( cBera, naAaroullzii Ha
BxoAHyro qe.ns cporoMerpa (Qoroyunoxurenr, 4) , BBoAHJracb rrJrocKora-
paJrJrer'rbrrafl KBallrIeBarr rrJracrr4HKa 5. ?ra rJracrr4Hr<a npH noNlouru pbrqa-
ra yr At4cKa cneuuaJlbHoii Soplrsl, cBfl3aHHoto c Ba,'Io\,l cr,rHxpoHHoro oJrer{-
TpoABIlraTeIfl, npU Bpal]{eHrir.i Iloc/'IeAHeto 3aHHrYraeT noIIepeh,reHl,to ABa
C14N{lvleTpl.lLIHbIx OTHOCHTe,'1bl-lO OCLi tIyq](a IIOJIo>I{eH14tl, OAHoN{y ll3 ](OTOpblX
coorBercrByer rloJro>KeHr.re THHHLI ror,ryoureH].rfl I.ra nxo4nori u1e,rr.i tf oro-
Merpa. flpu apyror,r QuxcrapoBaHHo\,r ro,'rox{er-rur{ r,'racrr4Ht{u Ha BXoAHylo
u1e,rr rporoMerpa norraAaer ytracror( HenpepbrBrroto cner{rpa paAol,t c .irt.r-

ulrefi. Llacrora Bo3r-IriKaroqeii rlpr.r KaqaHHr.r r/racrr{HKI,I NroAyrrur{t.t ctltHa-
na 0,18 e4. Moaynfqrlfl cr.irl-raJra BbI3BaHa KaK Har'rr4rIr.ieM ilvHuLI [orJro-
ilIeHLIfl, rax H Hel{oropbrMr4 r.lHcrpyNreHraJrbHbll{H a$cper<rair,ru, r{oropbre Mox-
go 6tt,ro IlcK,'IrcqI4Tb, HanpLiMep, rlyreM 3an14cH N,roAyrqUr4u Irpil BbrKJrto-
qeguofi neqz Kuura, T. e. B orcyrcrBlre Jtt4Ht4t4 rtor,']oureHr.rq.

A.lr n.racrHHKH ToJrurugofr 2 nt4. H ytJte noBopora orHoclrreJrbHo ocr.i
nyqKa ua 30" rroflHoe cMeu,eHr{e cneKrpa cocraB,rrflJro 0,29 ttlt. 3ra ee;rr.r.ru-
Ha onpeAe,'rser Mar(cHMaJrbHylo rxxpHr{y exoAHort u{e.nu cboroN,rerpa.
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carua,rrr, cHriMaeMbre c o6onx rporoyuuoxlrre,reii, ypaBHr.iBalorcfl noA-
6opou Hanpflxeuuit nuranus or AByx HesaBhcplMblx HcroqHI{KoB }I BareM
Bblqurarorcfl oArlH rz3 Apyroro. Bliquraul.re ocyil{ecrBJrflercfl nyr'eu [oAaqH
cl.{rHa,'roB }ra ABa crrMMerpr.Ir{HbIe BxoAa ycnllu\eilfl, TH[a yKnfi-2.
crarHa.n, Bo3HHr(arcurlir? n pesy,rbrare Bblqr.iraHLIfl, 3arracblBaercrl Ha perH-
crpupyroueM roreHrlHoMerpe rnna rlcl-02 (c yBed'rHr{eHHofi, nyrelr saue-
Hbr Hexoropbrx rxecrepeH peAyrlflpyrouleii cHCreMb], cKopocrbro ABH]KeHHfl
.nenrn) . Pasuocrrn rr.i carga,r Br(Jrroqaer no,[esHblri cl.t iua.ry MoAyJIf III]I4,

Qur. l. Cxelta rol,lnencaru.Iu xo,re6aurlfi rpKocra r.rcrorrHr{r(a HelpepblBHoro cneKTpa

pa3Hocrh txyuoe cporoyMHoxr4re/'refi H ,HercrouneHcHpoBaHHyro ria,crr, rxyMoB
d'raMnbI. Heno.rsalr KoMrreHCaq?rs xo.re6asufi rpxocir.r uox-er 6r,trr csq"3aHa
KAK C PA3T],II{HCN,I N CPASONSIX XAPAKTCPI,ICTflI{AX KAHAJIOB YC]4JICH].Ifi, TAK h
C FIEI(OTOPbIM HCCOBEPUEHCTBOT4 ONTNqCCNOfi I{ACTI CXCMbI KOMIIEHCAIIHU, A

HMeHHO C HeCKO,rtbKO pa3JIr,IqHbrM BHHbeTUpOBaHIZeNI nyr{KOB CBeTa, naAaro-
uHx Ha (roroyul-roxr.rre,rrH. 3Q$exr B14Hberr.rpoBaHHr Mo}Ker nporBr.rrbcrr
Irpr4 npocTpaHCTBet{HbiX nepeMexleHltflx LICToqHI4Ka cBeTa.

3t|lcpexr or BBeAeHr.ia (toroalexrpuuecr<oft r(oMfleHcaqr4r.r BaAeH tr3 pac-
cMorpeHr.if tl:wr. 2, ua l<o'ropoii cpaBHHBarcTCfl 3annjT npr.r HcnoJJb3oBaHHr.r

Qoroanexrprl,lecxorl KoMneHcaualr c 3arrgcrMI.l, xoropste noryrleHbr 11p1
KoMneHCaur.iH rrocroflHr'rort cocraslsroI:1ert cr4rHaJra Qorouerpa rrocrorrH-
HbtM HanpflxeHllervt.

I4eN4eufls BeJILIqI4Hy ,colrporuB,'reHufl Ha BbrxoAe ycu,r[TeJrs H ero qyB-
crBuTe.rrbHocrb, MoIKI-ro 6urno noAo6parr Heo6xoAuuoe coorHoIIIeHLIe tur(aJl
ycuJu.ire,'rr u caMorrr4cua. Bu6paHHoMy pex<lrr,ry pa6ortt coorBercrBoBaJro
coorHorr.reHue [rKaJr npuMepHo I : 10, unaqe roBoprr MoAyJrflrIHf s l0%
pacrflrHBad'racb npr.rMeprio Ha BCro uKaJry caMorrucua. Ilocxo.nnxy peqb uJrla
o6 onpeae.neHr.rr.r rod'rbKo orHorrreHr.ri.i exnasareHTHbrx rxrrpuH paccMarpr.rBa.-
eMbrx JIHI{r4li, touuoe onpeAeJreHue coorHorxeHuf ruKaJr He 6u,ro Heo6xo-
ArrMbrM.

Bu6op on'rr.iMaJrbHofi ruHpr.ilist axoAHofr u1e,rz $oroMerpa [por43BoAHJrCff,
'IaK x(e KaK r.I a [3], nyrena otrpeAeJreHufl BeJrr,rrruHbr r\.roAy,'rsur4w npu pa3-
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.rrHrrHbrx tuHpHHax qer'rr.r. fcuo, uro nplr ueJri] Qorouerpa, npesoc-xoAxqefi
txrlpnHy JrHHLru notJrolqeHr.it, 4a"ulHefiuee pacurupeHlle ue,'rr4 npr4BoAHT K
.lll.tuefiuouy yMeHbIxeHHro clrtHaJra MoAyJr,flrlau. I4ucrpyruneHrarbHarr Mo-
Ay,,IflI{r.rfl otlpeAeJrrJracb }retrocpeACrBeHHo npr.r Br{Jrroqesuor? neqH H cocraB-
JIflJIa lrprzMepHo or 0,5 Ao 1,5]s n 3aBucrlMocrIl or A,r]HHbt so,'rutr. Ecrlt
uepe3 o1l o6osHaqtirs BeruquHy Hr-rcTpyMeHTa,ttHofi MoAy,'rflrlr.ru LJts, JtH-
HHH NOIJIOTqCHI]fl C ANUUOqI, BOJ']HbI }.,1, TI€PE3 O1 

- 
B€JIHHHHY CI THAJIA NPH

Qur. 2. Cpaaueulle sanuqefi c pa3HbrMr.r runaM[
roMneHcaquu

o-sanrlcr MoayJrsr{Hg (-106) c npr.rMeHeHneM @OrOe.nerrpuue-
cKofi xoMrreflca\nfii 6 - ro xe, Ho @oroaaerrpauecKar r(oMneHcar
qr{fl 3aMeHeHa rouneucaqueft rocrogHHbrM HarlprxegueMi s-cyM-
MapHhre uyMbt AKCI[-1000E z rporoyuxoxrlrelefi npa Soroeaexr-

: Ddqecxoft &oilneHcaqnH; 
"#;rJ;J.rJ 

RoMneHcaqurr rocrosHrrbrM

GKJrroqeHHofi neun, qepe3 Di-Al,Icnepcurc creKrporpaQa, a uepes d1_ rrrlt-
pr,rHy xleJlr{ $orouerpa, To BbIpaxeHLIe AJIfl OTHoIIeHHs cr{Jr ocqEJrJrflTo-

POB ABYX I.ISYIIACMbIX IIUHLIilI MO}KCT 6TTTS AANHCAHO B CJICAYIOUICI\I BI,IAC:

h at-d, Dr d, I ?"r\'

- 

I 

- 

!-

t, ar-a, ^D, ar\?'r)

3ro coornoueHne BbrfloJlHflercq, ecJrr,r o6e ilvtut4t4 Jlexar Ha rHHeftHofi
qacrr.r,Kpr.r'Boft pocra.

,[,;ra pacurrapeHr{fl JlaHer?Hofi qacrr.r Kpr-rBoft pocra B cropoHy 6onrurux
gKBr{BaJreHrHbrx ruHpHH B [eqb BBoAr.IJrcff aproH rrpr.r AaBJreHuu 100 ,til pr.
cr. []upuHa JruHr.rfi sa cqer croJrKHoBeHutt npu raKoM AaBJreHr.rH H l{cfloJrb-
syeMbrx TeMleparypax [eq]r'3Haqr,rreJrbHo [peBocxoA]rT Ao[[JrepoBcKyro
ixHpHHy JtltIlvil4.

Ocrarot{Haq HHTeHcl,rBrrocrb B ueHTpe ntsvtu MotJra 6url usuepeHa
HenocpeAcrBeHHo IrpE r.r3MepeHHgx c BxoAHoft u{eJIbIo, 3HaiI?lreJIbHo 6oree
y3Kor? (-0,005 lvltvt), qeM IxLIpHHa ilHHWLt (-0,1 nn).

I4suepeuna oiHoc[rerbHbrx crrJr ocrluJrJrflropos 6Hnla BbInoJIHeHbr npfl
ocraroqHblx LrHTeHCr.IBHOcrrrx B IIeHTpe 6Onee cu.nrsoft H3 cpaBHI{BaeMblx
nuuuit He Meuee 0,90-0,85 (vro cootnercrBoBaJlo I,I3MepeHuIo oKBITBaJIeHT'
Hbrx rlrupllH - 16-20 nA).

0

',,t1tfln,+rilh*-qnpr\/l1
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l,lo4y.raqua, Bo3Hr4Karourag or AByx cpaBHI.{BaeMbrx Jtuvvfr., 3anl4cblBa-
JIaCb nOnepeMeHHO B Ter{eHhe Ar'lHTeJIbHOlO BpelvleHi'I, r{TO IIO3BOJItIJIO I'lC-

IU[OqUTb BpeMeHHyIO 3aBUCHMOCTb USMepfleMblX Be,'IAqHH. BerltqUHa OTUO-

IileHUfl CI']JI OC(U,'IAgTOpOB BbIBOA]Id'laCb KaK CpeAHee H3 TpeX-IleTbipeX He'
3aBHCt4r,{bix 3aIIticefi, noJIyqeHHblx npH pa3,'I14r.tHbIx 3HaqeHI,lflx OCTaTOqHbIX

],IIITEHCHBHOCTCii B UCHTPC JIHHHI:{.

$ 2. Pesy.rrbrarbr r.r3Mepeuufi

O n o e o. OrHocnreJrbHbre cr4rr,r ocuLIJIJIrrropoB AJrs qerblpex iII4HI.{it Sn I
C O6UIUM HHX{HHM YPOBHEM P2 3PT, NOJIYI]EHHbIC B PC3YJIbTATC QOTOE.ICX-
TpHqecKi.tx r.r3MepeHr.rfi 3KBHBa,leHTHbtx rxr4pr4H JikrHt4tt nor,'roueHHff B Ileqll
Kuura, npr.rBeAeHbr n cro.n6qe 2ta6t. l.34ecr xe ttpr.rBeAel{bl 3HaqeHufl cHJI

Tex )i{e ilvHt4fi., noJryqeHHbre npu QororpaQu,lecKofi perlrcrpaul,Il{ cleKTpa
norJrouler{Hs Sn I [3], r.i 4aHnbre, [oryqeHHbre B [1] npu noMoxlu 3[Ie,IIe-
cneKTporpa$a. (ar BprAHo, pacxoxAeHr4r{ Jrexar B npeAeJrax ror{Hocrrl H3-
uepeHui.i. O4Haxo nocKor'rbKy $oroe,rexrpt,rqecI(r.re I{sMepeHHfl gall6o,tee
TorrHbt, s ta6n. 3 npune4eua [o,IHag CBoAKa CT.IJI ocql,tr'rJrfTopoB Ha6opa
ilepexcAoB p2 - ps Sn I, onupalox1uxcq Ha $oroe.rexrpuqecKr.re Lt 3Mepe-
HHf 3KBr.rBaJreHrHbrx rxHpHH nuuui florrouleHrla. (flpune4eHbr K a6co,lrcr-
HbrNr 3HarreHr.{flM iro Aar{HbrM A,r,rreua [4].)

Ta6nuua t
Orsocurelruue ;f, no,ryveHHbre MerogoM rrorJrouleHfls.

,. l*o,orr"*r,'"'^"'nl oo'ot1'o6""""nn 
I

, 
rrlrccxriil it- | 

3ucrc I l

2661

2706
3009
3034

0, t7+0,02
4.

0,7+0,08
c,7g+0,1

(0, 2t)
I
0,7
0,78

0,l5*0,03
L

0,82+0, (
0,79t0, t5

Iep u a sufi. B c.nyuae repMaHlrrfl MeroAoM flor-Jloulet{un cpanuuna,luis
orHocrrrerbHbre clrd'rbr rpex "rrzuurl c o6uruu HHxHHM ypoBHeM p2 3Pr

(?"1' 2709,2691,2592) rr AByx tuHtil c o6urur,t ypoBHeM p"Pz (),1, 3269,
3039). Ilo,ryveuurre AaHHbre npHBeIIeHbr e ra6r.2.3aecr >xe AJrfl cpaBHe-
Hr{s npr.{BeAeubr pe3yJrbrarbr anaJroruqHbrx usuepeuur?, rrpoBeAerrHbrx npu $o-
rorparf uuecxori perNcrpauHrr crreKrpa norJrorrleuwn l2l, r.r AaHHbre reoperllqe-
cKoro pacqera. 3aMerHoe pacxox{AeHlIe AaHHbrx r.rMeeT tvtecro T0JILKo AJIg
Jn4Hr.rr.r V, 2592.

T a6tv:{a 2

OrHoclrreusrrue ;f, no,nyveaHbre MeroAoM norfloIl{eHfic.
lepuaHufi

l. 
loororrc,(rp,jqc.K, I 

*o'ot?t?,,".,.,, 
I 
T"on"rrrn*, ,,

L

0,68
L,72

270s
2691
2592

3269
3039

t
0, 65

t,31

L

0,68+0,03
I,31+0,04

I
9,3+1,2

lJO



OtHo,ci{te,rrgr,te LiHTeHCI'IRHocrI{ Tpex rpyn'fl nuvu'it' c o6u,nvt't
BepxHt4r\,rr.r )ipoBHttN{H PS 3Pr,3P2 u tP1, nCd'lyqeHHble^ Ilo CIleKTpa\{ pa.3psAa

B IIOJT6M KaToAe B KOM6IIHaqHH C AaHHbII\'lH Ta6,'I.2, nOasO.nlIOT [lo,'lyq[Tb
BrraqeHl4g oTHoCHTeJIbHtIx cIIJI J1r4Hl1i4 Bcelo Ha6opa nepexoAoB. 9Tu AaHHbIe

rrpHBeAeHbr B ra6JI. 3.

K p e ir,t H r.1 ii. B c.ryqae r(peMr{Hf r.i3MepeHr.rq 11o MeroAy norJrouleHllfl He

TTpoHBBoAHJTHCI). IIuHIIH Si I, xoropble MolJIu 6ltrl uclonb3oBal'lbl, {g}J?T__B
Aa,,rer(or? yJrbrpaOgo,'IeroBofi o6tacru c[eKTpa, lAe qpKocrb JIaMnbI AKCU]-
10008 HeAocraroqHa AJIfl IIo.ryqsHI'1, Hy>xHoll roqHocrl'i.

C apyrofi cropoHbl, raKI.Ie I{sNIepeHI'ifl B c,ryqss Si I ne rBJlflIorcfl co'
EepIxeHltO FIeO6xoAltMbIUu. !,eilcrnLITeflbHo, CpaBHeHI4e TeopernqecKllx _ 

I{

3KcnepuMeHTaIbHblx 0THOCLITeJIbHbIX CU,'I ,'I14HI4L'l paccMaTpI',iBaeMolo Ha60-
pa nepexoAoB (cM. ra6n. 5) [or(a3r)rBaer, qro AJrfl ,'iHHHil, pa3pe[eHHbIx B

npeAnor'ro>xeHuH LS-CBfl3H, Cot,'Iacue Me)l(Ay TeopeTllqeCKI4MH I4 SKCIIepu-

MeHra,'rbHbIMH 3IlaqeHHflMI'i 6bICTpO y,'Iyquaercfl npl'i nepexoAe or Pb I K

Sn I u Aa,ree x Ge I (a nocne4HeNr c;yqae corrlacue He xyx(e 50/e)' 3ro
BuAHo TaKxe H3 CpaBHeHLIq I4HTSHCLIBHOCTH pa3perleHHblx JII'lHi4fi Si I,-npu-
HaAJrelr{au1rix rpynnaM ilvHt4fi c o6xII4MH BepxHIlM}I-y^poBHfMI'I (},fu 2516 n
2506- BepxHHil ypoBeHb PS 3Pz; X)u 2514, 2519 u 2528- nepxut4fi ypoBeHb

Ps 3Pr).
LIcxoLn r.i3 3roro, AaHHbIe AJIa Si I, no.lyueHHble [o cneKrpaM I.I3/'Iyqe-

Htrrr paspgAa B noJloM t<aToAe, ColJIaCOBtlBaJII4Cb MeXAy co6orl Ha oCHo-

BaHr,tH TeoperuqecKr.{ paccqLITaHHbtx orHoclireJIL,HbIx 3HaqeHI'lil cHr /'II'iHIiIt

?'"?', 2524, 2519, 2506 II 2881.
Zr,r.pi ou6uuaquollrble ,'IHHI'tu Si I npllMepHo s 50-100 pa3 c"Ia6ee

pa3peue;lHbrx. 3ro c,r,rbHo ocJro)KHfler rr3Mepe^q11. IIpu cpaeueHl4tI I4ilreH-

cr.iBHocrr.r uurepxou6uHarlHoHHbrx 1tr111r4f4, ?u?,, 2452, 2443 yt. 2438 C pa3pe-

nteHHorl Jtt4ut4ei 2BB1 xoporl(oBoJlHoBaf o6,'iacrb cneKrpa Sororpa$upona-
Jlacb Ha nalI6or,ree qyBCTBr4TeJtbIrbIx Lr3 I{Melorrr4xcfl ltJIacrllHKax Kodak 0aO,

a AJIHHHOBS,'IHoBafl o6nacrl-Ha MaJIoqyBCTBI'iTeIbHbIx AHano3lzTI4BHblx

[,iracrHHr{ax. Eng craHAaprr.i3ar],r.1r4 HCnoJIb3oBaJICr cnel(Tp IIOJIo)Kl4Te,'lbHoro

KpaTepa yto,'rbHor? Ayrr{. Asa.noruqH;'rM- o6pa3oM 6bt.[[r usN,lepeHbI I'IHTeH-

c]4BHocrr.{ t4 Apyr}rx c,'ra6brx JrLtHHi4. Si I. IIonyqeHHbIe orHocl'lreJlbi{ble cI{-

Jrbr ocur.rJlrraropon Si I npe4craBJlellbl B Ta6r. 3.
T a6asta 3

Oruocute,lr,uue ;f
GeI SiI

pssPs- p23P1
ps 1Pl - p2 1So

pstP, - p2 3Ps

psrPr- pz gPy

pstPl- p23P2
ps tPr- pz rD2

ps aP1 
- ps 156

ps 3P1- pz 3P 
{)

ps3P1- p23P1

pstPl* p23P2
pstPr- p2rD2
psaP2- p23P1
psBP2* p23P2
psaP2- p21D2

^|HacTogllla,|*
. 

t\' 
I na6ota I laHurte

2524t

3906

2438
2443
2452
2BB{

4',1.03

2514
25L9
2528
2987
2506
2516
2970

0,066
0,115 I0,{15 t4I

< 0,0035
0, 0004
0,00022
0,L7

<o,oo12 lo,oota 141

0, tB
o,047
0,047
0,0020
0,080
0,1.43

<0,0004

flepexo4

3034
4524
2546
2661

2790
3262
5631

2863
300t)

3175
3801
2706
oQ90

3330

0, 29

0, 70
0,27
0,06

t ,03
0,53
0, 9t
0 ,26
0,44
0,17
0 ,36
0,57
0,09

o,70

1 ,03

0, 13

0,1

2709

4226
2497
2533
2589
3039
4685

2651 ,6
2691
2754
3269
o(oo

2651 ,2
8124,83

0 ,011
1,22
0,

0,49
L,02
0,L2
0,031

L,46
0, 33

0,33
0, 13

0,64
1,,12
0 ,01

3rla nasuue npI4BeAeHbt K a6co,'I
JeHHoe A.r,reuou [4] sHaueuue gf

rorHbrNl 3HaqeHl.lfM, oll?lpaficb Ha onl]eAe-
: 0,115 Jrvtrt4w Si I I 3906'
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$ 3. cpanner,e reoper,rrecKrrx r.r g*crrep,MeHraJrbHbrx suaqeH,fi
cr,r,n ;laHnfi (Pb I, Sn I, Ge I, Sl I)

Bo nropoii rracrrr pa,6oru [b] 6rr.rru rnpoBeAeHbr rparcqerbr or,Hocrlre,!bHbrx
cu,n nuuuit ua60pa re'pexoAoB p2-ps e,lq pb i, Sn i, Ge I, Si I ra c L palcl
qerst 6tt.ntz BbIIToJIHeHbI R npeAnor'toxeHHLi npoN4exyroqHoro rHIIa cBfl3H
B pa'MrKax E3r'r'oxe;Hr'Ior? n [6, 7] reopulr. Vq,Hrbrsa,'Iocb 3JIeKTp,o,crtrIrrI€rcKo0
ssaIz]uo,Aerl'crBr.ie 3,'re,r(rpoHorB ,c flArpo,M H Me,xAy co6oii r.r B3ar.il\,roAefi,crsue
cnlru-op6ura, a 83auMOAeficrsuela 

'xoucpr.irypau"fi, 
, Tal{xe r,ratHrHTrHbrMIl

n:ata'raoreficrtsrrflr,rr.r ru,rra c'rr.rH-c,nrzrH, op6r.iia-"o,p6nra,rrpeHe6Lperanocs. C,re-
.{yer orMerI'Irb, ttro 5,ra|oqapr IIpo,crore ,paccNrzTpHreaeMorx NoH$urypa-
uut? .uuNaxue Apyrlie ynpouarou[e npeAno,,]oxerr]rfl ne 6u,nra ueo6x'o'arz-
viul. B Tex I(e nPefinono>xeHgsx ,6tr,tu iaxxe palccqHTa,Hbr s,Harrerr.rgl g-rpaN-
ropoB JIanAe a 3Hep\r,u,].r yponneil psrccMzrpHBaeMbrx,xo,Hcfurypauuii.

rl'pu6.nzx<e;uusrfi xa,paxrep reo'pre,ri i,,pHBoAr{r B, ,r{acnH.o,i,u x roMy, rrro

:1111!:"nr. KpHrepar rroqrrocrr.r reo,perHrrEcr{Hx pa,cqeroB orcyr,crByroi. Teu
oo/'IbIUee 3iHaqerHHe npuo6peraer 'B03[,ro)r(Hocrr, lcpaBHelrHr reolperi,rqecl(Hx
tr 3]KCnepl.lMe'l{TaJlbHblx gua.le'lll.tfi 'alln nunufi B Ix,tzpol(or{ HIlTeptBa,'Ie Li3x,te-
HeHrzr napaMerpa cBrrgr.i E (E Hs\aeusercrr or 0,28 lns Si I ao 8,3 a,rfl pb I
B cd'ryqae xo.Hcpurypa:q:ail p2,r.i coorBercrBerlrHo,or 0,01 lo 1,bB 4.la xoHQ,u_rypaqiru ps).

I4cno,rr:yeMbre [pH parciqerax aHeprerrzqe,cKr4e narpaMerplr n,oA6,lr palrucb
TaIKA'M O6,pasou, qro6rr Bbrqr{c,'IerH/Hbre 3,Harre,Hufl alleprlrr? ypou*,a,1 ,'.urryr-
UTUIT O6PA:O,M CIOTJIACOBbIBA.iIIICb ,C SKCII€TPHM,CIHTAJ'II'HbItr,III 3IHAqEIIHflMH.
\.rrleBI'iAHo, Ilro Aocrlttllvrag creIIeHb cot,'IacoBaHnq Ao,'Ix{Ha 6url onpe-
Ae,'te'IIHbIM O6rpasou {cBfl3arua r.{ rc Toq}tocTblo pacqeTa ,cu,n ,rHHUrl. ,Q,panHeH,ue
3I(CrepLiMerHTa,rIb,HbIx Li reopertlrterc,KHX guaqe,utifi ,no3lBo,,Ifler IIO,rtyrlHTb 'KO_JIHqecTBerllrHble Aa'HHbIe, xapaKTepH3ylotrIlie rB3a,I4iMoCBfl3b MexA'y T,orIHoCTblo
pa'c,qero,B tc]l/Jt JrHtHLlil., yp,O'n,Hefi 3HelptHr.t rH g-cpau<rop,o,r Ilaiu4e.

oruocrare.rrrrbre 3KcleprzMeHTa,,rbHbre 3HaqeHi.r, Lrl,r ,ruuufi ua6opa nepe-
xoAoB p2-ps Pb I, Sn I, Ge I u Si I rpuBeAeHbr s ra6n. + (Hopnrirpona'utr

T a6nuua 4

pssPo- p23Pr

Ps 1Pl 
- P2 ISo

PsrPt-Pz 3Po

PStPr-- PzsPr
PsrPr* P2|Pz
Ps7P1* P2 

lD,
Ps 3Pr 

- P2 
rso

pssPr- p23Po
psaPy- p23P1

PSoPL- P23Pz
PssPr- P2tDz
PssPz- P2BPL
ps 3P2 

- p2 5P2

PssPz- PztDz

'IaKHM o6pa:orr,I,
6opa). Ha Qar.

20,9
L8,7

<0,36
0,L25
0,Li.

100,6
(0,2
tg,2
14.,6
24,5

,1,,23
qE

75

<0,05

19, 5

2r,1.
I,43
7,21,
0, 73

9t ,0
1,,57

19,0
13,2
LLrd

10, 5

24,5

72,8
1.,24

75,1"

LB,4
3,92
2,79

-0,05
97 ,7
1,7L
15,2
13,7
40,7
18 ,5
t'7 ,0
47,0
8,31

t 9,3
(12,r)
(0, 13)

Lr lD
6,8
57 ,5

(5)

5,6
4.0,4.

56,8
22,6
7,8
28,5
66,5

qro XS:300 lpra
3-6 npr.rneAeHHbre

CyMtvIHpOBaHI..IH IIO BC€M JILIHT.TflM Ha--
3HaqeHfiff . cp a,EHeHbr c TgQpeTzrr,ecKr.I.-
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-2 -1, 0 I I LSDaxco

@ur.S.Cparuenue3I(Cnep}IMeHTaJ,IbHE,IxHTeopeTuqecl(I,lxsttaqeHrliiJltlrinir'(pacuet no reopllu npoMe)(yrotlHofi cB'l3I'I [5])' Ceuueu

I(pecrtrl<olI orrleqeHbl HeyBepeHHbIe 3I(cnepuNIeHTarbHbIe 3HaqeHltrl

(Dur. 4. To >ue, tlro Ir IIa Qren' 3. O'lono

nr.r (ra6.ru.6 i5]).fcuo nuAuo, qro rorlHOCTI.I paclleTa cIId'I 3aMeIHO rpa3Jll{'

,qaioicq. 4.,ifl'AanF,ueiiulux corocralB,neFIHi.i Irerecoo6pa3Ho R 'Karlecr'Be Be-

r'It4ril.iHbrr xapar{reprr3,vrotueii cor.IlacoBaHuocrb MexA)/ TeoperH'qecl(l4MlI u

"r,(Cnepr.rMeHTaIbHbrr\,1[r sHartelillgMH cllJl, BLI6paTb Be,IIl'llll.lHyAS -l};- tl
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B ra,6,r. 5 upune4enbr c,reAvrolqfle Bed'r]4rlr.rHbr: AS (ycpeaHeHr.re no Bcel,r
14 mtsust,t xoucpltrypauuu), ASrs-77(yrpeAHenue no B ilr4Ht4flM, pa3perxeH-

Ta6nlrua 5

Toquocru pacqera cun ,runufi, eHeprHH yporHeii n g-{raxropos JIaHAe
(u: cpanneuun c 3t(cnepuMeHTaJ'rbHbrN'n{ 1aurtrtuu)

3re-
iIEHT

l^r,,
t_t_
lo, o,rt
lo, ooss

lo, orz

300

20
13

39, 5
85

5l
Ge

Sn
Pb

_l_
^s l^srs-ii

o, o,
0,05
0,25
0, 8t

lsri A&urp Itelp, I a? I,.A,H ps'
c,lt- |

o l,:,
o'40
0, 29

0, 98

oJa
0, t1
0,55
8,0

593

I:r,J
-:J
72,1.

94,5

5

20,7
0,85
6 ,65
7J

O;OZO

0,005
0, 016

orcor
0,002
0,007

Hbr\'r B o6oux npeAeJlbHbtx cnyuaxx lS-
no 3 ruHragM, pa3perxeHHblM B npeAeJrbHol,r

u jj-wnzu), A3'jj (ycpe4Heuue
cflyqae 7i-cnr:n) u AT"onn (yc-

peAHeHr,Ie llo TpeM JIHHl,lflM, 3a-
npeureHHbrM e o6oux npeAeJrb-
-rbrx cJryrraflx). 14s paccMorpeHl,rl
grori qactu ra6,r.5 BHAHo, I{To

H3rinyqll2g cpeAHflfl TOqHOCTb

TeopeTL{qecKHx pacrleToB HMee'r
N,recro r.Jrfl repMaHrrrr - l4olo.
flpu elorra caeAyer uMe'tb B BH-

Ay , rlro npIiBeAeHHoe 3llaqeHl'le
Hect(o,'lbKo 3aBbllueHo, Tal( KaK
uar:iAeuo lr3 cpaBHeHHrr c 3KCIIe-
pHMerrTaJrbHbII\1rr AaHHbrMpl, onpe-
Ae,leHHbrMr.r c roqHocrblo -10%.
BuAuo raK)Ke, r{To roqHocrb pa-
cqera paspetueHHblx ,rl.iHaii sa-
MCTHO BbItIIE TOI]HOCT},I PACqETA
33npgiqg111,r,lx. 3ro xopoluo co-
rJracyeTcf c xapaKrepoM pacqer-
lrbrx tpopuy.n [5] B ro BpeMfl
I{aK 3anpeuleHHble ilHHHLl O[-
peAerqrorcE pa3Hocrbro ABJ/ x
6nr.rsxrzx BeJrlrqr,rrl, p a 3perxeHlrbre
JII,IHHH onpeAeJIgIOTCfl CynttvlOfi
A}I A J'IOI]'IqI'IbIX BCJ'I I'IqHH.

B ocra"ntsoii qacru ra6,'r. 5 npr.rBeAeHbr Aar{rrbre, xapar(repu3yro[IHe roq-
Hocrb pacqera yponuefi 3Heprr{r.r u g-rpaxropoa JIaHAe. Be,unqnua

,/^E;-i-ll -

LH :V "JY , rAe n-qrcno yposHefi, a LH_ pa3Hocrb MexAy reoperr.rirecKr.r-

Mr.r r.r aKcnepuMeHraJrbHbrMu BHaqeHr.rflMrl 3Heprrr[ n cn-L (EEo",fH or u lE-coor-
tsercrBeHHo ycpeAHeHHfl rro ypoBHsM XoHQUrypaquw p2, ps H rro ypoBHrnl o6enx xoH-

QHrypauufi). Be,rpiqusa lAgl - cpe,q,Hee apuQueruuecKoe ll3 orx,'roueulrft oKcr-repu-
MeHTaJrbHbrx ssaqesufi g or reoperr.rirecKr4x.

I(ax BVAlro, HauMeHee rryBCTBr.rre,'rbHr,I t( uplr6.nu>xeuHoMy xapaKTepy
TeoperHqecKxx pacqeroB 3HarreH}rfl g-oaKropos. oHLr Bbrquc,'rqlorcfl c roq-
Ho'crbto .-l0lo u ue6onsruue orJrr,rrrHfl B loqHocru pacr{eroB A;rr pas./ruqHbrx
3Jrer,IeHTOB HeAOCTarOqHbr A,'rs cyxAeHLHq o ToqHocTH pacqeTa Apyfr.rx Be-

@ur. 5, To xe, qro r,r Ha Sur. 3. Ieprr,rauufi

lg S-roo
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rurtlxH. !,"nr sroro 6u,ra 6u ueo'6xoAnua CJILIITIKoTM ,BbICoK&fl Tor{Hocrb

rrep,llMeHTa npg onrpeAeJIeHI{lI{ sruaqeuufi g. Bosrvr'oxiuoJoT saxr, ulc
Mar(CIlMaJIb,Ho ,B ,cilyqae Ge I, A.ltfl KbToporlo LH t't AS uu'ttll'uaJlbHbl,

3a,H C H,eAOrC',raTOr{lHOli TOqTFIOCTbIO 3r}iCfle,pI',IMerHTaJIIrHbIX AaHHbIx B

cJryqae.

, 3I(C-

l^et
CB)1-

3TOIV!

lg Jinrop

a

-z -l LgDlxcn

@ur. 6. To xe, qro I.I Ha Qur,. 3, Kpeunufi
crpe;rxa*,*:fi 

:;::":#","JJ*"ffi -ffi"'$:ue*cneprMesrarrb'o

Csqsl MexAy'rrorlH,orcrblo pa'oqero'B cwn n:lrnuit u anepruft yP'oBuefi 3Ha-

__ tl,rreJlhHo 6o.nee o11peAeJIerHHa. Mun,uMalsu,orMy 3HatIeHHlo AS :0, l4 rurg
Ge I coorsercrByer MLIHI'IMaJIbHoe >xe sHarIeHI{e AH:13 ctuL-t, Y SnI A/1-:
:39,5 c.rrl-t lr'coorB,e'lcrBeH,Ho AS Bospa'craer ao- 0,!3. 

-Hqqryreql--IIIafl TorlHocrb pacqeToB I'Iivleer Mecro B cJlyqae cBizHUa. y Pb I AH=85,
a r,oq.Fr'ocrb parc'rlera ,cun orxono 3000/s ('LS:2,24)

O6pauraer Ha ce6'ff BHIaMaHI'Ie raKxe ror Qaxr, qro coulacue MexAy
SKClepI{MeHTaJIbHbI'MI{ I1I TeOpeTI{rIeCK}IMH 3HaqeHI4fl'MLl TCI,II ,CI{CTeMSTI'I'9€"

cKI.t yfil,uuaei|cfl tto Mepe [epexoAa oT cTBLIH'Ua x r6o.uee JIenI{I{M gJIeMeHTaM.

B o,io6eu,uo,cril4 aro ro'IlH,orcl{T\cfl K pag,perrreHHblM B InpeA[oJIo]KeHraIl LS-osg-
3I{ JIH'HHflM.

B sa'xrroqe,Hae ,flpl{,Ho'!Illy ilcrKpeHHlolo 6naro4apuo'cTb H. A. ,(uuo,ny,
H. K. Jls,usy,prAu u 

-E. JI. tleuqooy u A. A. @e,ceuxo 3a IIoMoIrIb r o6pa-
' 6'orxe NrarerDuaJra r{ HaJraAKe a,nna'parypbl.

Jlureparypa
13 anpe,ra 1962 r.

l. I/1.3. Xox;ron. l'Igs. Kpsrrrrcxofi acrpo$ns. o6c.,25,249, 1961.
2. I. E u le r. Anu. d. Phys., ll, 203. 1953.
3. M.3. Xox,'ros. I,Iss.'Kpur,rcroft acrpoQue, o6c',28,277, 1962.
4. C. W. Allen. Monthly Notices Roy. Astron. Soc., ll7, 622,.1957.
5. M.3. Xox.noe. I'Isn.-Kpuucxoii acrpoQus. o6c.,26,52' 196L -^ ^
6. il. KoHAon u l. lUopr!'trt. Teopun aloltsltx cnel(rpoB. L1'17, 1949.
7. R. H. Garstang. Mohthly Notices Roy. Astron. Soc., 114, 118, 1954.

8. I.. rioldberg, EL A. Mriiler, L. H. Aller. Astrophys. J., Suppl', N 45, 1960"



AI(AtrEMVIfl HAYK CCCP

I4 3 B ECTLI fl KPbIr\1 C I(O I'l ACTPO O I'1 3 H q E C K O UI O E CEP BAT O P14H

Tou XXIX, 1963 r.

PEHTI'EHOBCKHE H3JIYIIEHHq BCTIbI[I]EK,

. BO3HI,IKATOIqUX 3A JII4MEOM COJIIIEIIHOTO AHCKA

IO. H. Buruoepadoe, H. H. EProutea

VxasttnaercR, qro B Her(oropbtx c,ryrrafix ira6,rlolarcrca BIIe3aIIIlbte Bo3Myu{eHIir B_ 1l_o]ro-
c$epe (SID) B l\,ror,teHrbr, t(orAa rra Arlixe Co,rn[a BCnbIIII(H orcyrcrBytor. 3a nepuo4 1959 r.
o6uapyx<euo 1B laxux c,'IyqaeB.

floxaaauo, qro 3at\{eqeHHue SID o6yc.non,reurt BCIIbIITII(aMu, Bo3Ill'ixarcul'iMu 3a,'IHlll-
,6oiv coaHeqsoro AI.{ct(a.

B xaqecrse yHAHKaropa S]D 6uau Hcno"qr,3oBaHL,r 3anuclr tlurerpalruoii uHrerlcHBllocrlt
larlt o :(repuxoD B r.,'II.tHIIoBo.rIHoBo r'1,(u an a3oH e.

X.RAY EIIISSION OF FLARES ORIGINATING BEHIND THE SO'I-AR DISK, bY
y. t.'Vi'nograaoa, N. N. Ergusheu.- It is pointed out that is some cases sudden.ionosphe-
i.ic disturbi,rces are observEd of ti,r.r u,h'en there are no llares on tlte solar disk. During
1959 tnere rvere 18 such cases.---ii l; shorvn that the detected SiD u,ele due to llares originating behind the limb oi
the solar disli.

Qecordings of tne integral intensity oi atmospherics in the long-u'ave range were
.rrsed at irrdicators of the SIIJ.

Buesanutre 14oHocoepHbre Bo3NryuleHr.rfl (sID), o6yc"iron,reHI'lble peHr-

IeHOBCTK14M I43JIyr]eHAeM Co,'IrHeLIIlblx ,BCI1bI[IeK, Ilpouc,\_onfT rllipaKT[r]ecKru oA-

H,orBpeMet.tFIo C pa3,BlITI,teM 'R,CIIbl[]erK B JIII'l]Hl4 H(r. SID xapaKTepH3ylorcf
,BospaCraHLeM aJIeKrpoI'lHoii KoHUellrpaquu B HI4)KHeri HoHocOepe I4 pe-

[r.Icrpr.rpyrcTcrt B BuAe BHe3anHblx aHolvlailvi4. B paCflpocrpaHeHI4l'I paAllo-

BOJIH.
Ha ,ocso,nattt4,i, Ha6ilrcIel-lt.lii yCTallolBd'leHO Il-3], qro iHe BCe 'CO,'IHerI'Hble

,BCrrbrlllKt4 ,conpoBox{Aalorrcfl ecpQer<rauil B I4ollocqrepe_; 3OrheKrI'{BI-locrb Bo3-

Aeitc'IrBHq BrcntlxleK 'Ha HoH'ocq)erp! rcJrulecrBeHI'lbIM o6pa3oN'l 3aBI4cl4r or I'Ix
16anna. flpuueu lBLcrIbltfl'KH' rBo3rHI4K&loltl4e Ha Kpalo co'rHe'ril'lolo AI'icKa (Aa-
X{e ,Ha Cal,rOU ,'ti4M6e), MO,ryT COnpOBOiKAaTLCTI AO'BO,'Ib1H'O 3aMeT}lbIMH 30-
,(rexra,r,tu rB l.i0Hoc4lep9.^ 

Hr,retorctt pa6orbl [4-6], yKa3bIBaloull4e raK]I(e, rlro B Hel{oropl,lx c,'Iy-
qaflX x.ra6.[IOAatOrcq BHe3a11Hble IB03N{yxIeHI.ia ,B I4oHoCOepe B MO\'lerHTbI,

KorAa ga Ar.icKe Co,rrsua B,crtlblrrr(rl or,cylcrBylor. O6r,tcHeHI4e 3TI4x flBJIe-

Huit rB,crpeqaercrc 6o,'Ibllll'lMlr TpyAHocrtlNlr. I. n' Sa'pa6auen v
lI. I{. fopaou [5] npuuuulr rroflRJreLrHfl 3cbrbeKroB 6es ecrnblrueK o6bqcHfl-
IOT C\TUICCTBOBAHUEM HA AHCKC CO"iINUA 'TAK I-IA3bIBAET'IbIX {'IEIBII4AI']'MbIX 'T43'

'Bepx{eHr{Li, *O'19LpbIe He COIIpOBOx{Aa]OTCfl B03IIHKHO'Besvg14 tB1z[l'lMOrO CrBe-

qeHi,rn, oAlraKo o6.rralalor SHaqureIbllofi reoaKTi4BIIOCrLIO. c ApyrOrl CTOpO-

Hbr, l. Macryc u M. Bya [6], paccuarpHBar 3ror ]l{e Bonpoc, o6Hapyxu"l14,
qro rroqTrr BCe 3atr{eqeHHbte i.IMH a$Qe'xrlt, xOTfl 11 He 'ConpoBoxAaJII4Cb
B,OrrbnUKaMI4, ,IIO 6btJILi ,CBfl3aHbI C npof BJIeH'uflMI.I aKTHBIIOCTH 'e Ho . 3a-
reM us [7] c.rreayer, rrro BHe3alrHbre r4or{ocqtepHble B03N{yureHiufl Molyr 6blrb
o6yc,ron,reubl TaKxe BCIIbItuKaN{H, Bo3HLIKalouII4tr'IiI 3a ,,tHM6oM CoJIHetlHo-

IO IIiCI{A,
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Kax srzAHo r.r3 rIHlHpyeMbrx BbrIUe pa6or, s o6a,gcueHau e$(rexron, He-
corrrpoB,o>xAarourr4x,cfl BHAUMbTMiH Bcrrrbrrrrr{arvui ,Ha AH,cKe ConHua, HMeIorlcq
pa3,'ILiqiHbte rorrrt(H 3,peHLIfl. KaKafl Hs n,peAJIarae\,rbrx rHrrrore3 ruau,6o,ree
npr.IeMJreMa A,rs o6r,s'c'He,Hufl arltx 'acprferl(ToB, IroKa exle ,cKa3arb 3arpyA-
HI{lteJIb\HO.

I4eyue'Hue ,Bolrp,o,ca o Bo3H,t.i'KrH,o)Be,HHLI SID ,g NIoMeHTbt, KoriAa Ha BHALr-
Moii .Iarclu C,o.nuqa ,B,crrbUrIKH ,or,cyrcr,Bylor, I,Io)t(er Iarb crBeAerHI4fl orHocH-
TeJrbHo MexaHH3Ma teHeparlutl peHTteHoBCi{oro r43,rryqe}rr.If , rtTo, B cBoro
oqopeAb, nrpe,ACTarBr.rT rHercotyrrHeH,Hblfi uurepe,c npt4 i4crcJreAoBaHHH npup,o.qbl
caMr.rx ,BrorrbrlrreK. O,uea,ligHo, qro npIl orou oAHoii LI3 Bax(rHblx 3a,qarr sBJrfl-
eTrCt{ OnpeAer,'le'HrHe np14pOAbI I.ICTO,tIHHKOB HOHil.l3H,py}OUIerlO 143,'I'yqerHLitl Ha
Co,rruqe, orBerlcrBeH,Ilbrx 3a ar,u SID.

L B xaqecrrBe H'HAHKaropa tsHe3anHbrx Horr{occpep,urrx rBo3}lyureHxil 6lr-
JIti .IIptiBr,teqeIIbI 3aIlHCH H,HTerrpa,'Ib,HOii ]4'Ute,H,CI]lB'HOCTI{ arl,rO,C$epnXO,n
,qHana3oHe 13-42 rcetq lB, 9]. fIoee4eHr.re alMocd)epiuKOrB Bo iBpeMr co,'rHeq-
rrbrx BcrrbrrxeK xapaKreprzsyercf o6lrqno 6o,ree 6rrcrpulr noBbrrrreHr4eM rlx
n'HTeH1CHBlI.lOCT.l{ I{ ,OTIIOCLITe,'IbHO l{eAr'lelHHbIIvI BO3'BpailleHLieM ee K }IOplvla,'Ib-
HOMy yrpo,BrHrc.

flo sanucsl,r arl,roc$epuxoB 3a nepnoa 1959 r. 6u,rr.r oro6,paurr ace ecp-
(rexrlr, roAo,6,urre aQ$e'xrau coJr,HeqHbrx BcrrbrueK. Bce,ro ,oro6'paHHux 3tb-
(rerNtoie ,oKa3a,'rorcri oKo,rIo 250, n,oAa,sJrgIou{ee 6o,ryruurlcrrno Li3 Koropblx
6rt.nu xopouro orox{AeclBJreHbr no BpeMeHH c coor,BercrByrou-(HMH 1r.1M ,co,rr-

IletlrlblrMLI rBCirrburliKarMr.r. fia,Hiuue o rBCr]brrllKax 6lr.rna iB3rrbl r.rs [10-16], oxsa-
TbnBatourrx rpe3lJtbTaTbr MHpoBbrx ua6,rrc4erHufi.

O4uaxo ang 1B acpSexron Ha arraoc,Serpr.r'K3X ,coolBelcrB,yIou1ux ,r.rM

Bc'rrbrlrrr,eK rrre oKasaJrocb, xorfl rro AaHHbrM [0, 1l n 13] n sru MoNlerr{rbr'Ha-
6.rrroAeHr.iq Connua rpoBoAli,lr.icb. Psa ecpQexroe H3-3a HeyBepeHHocru
n,o pa3,'Iiuq'ublM IIp]4qH]taM H3 paccrMoTperHr.iq H,ciKJIloqe'HbI.

3auerr.rM, uro ecpQer<rbr 6es Br,rAHMr,rx BCrrbrIUeK Ha Ar.r,crxe Co.nntra no
cBo14M KaqecTBeHFrbrN,r xapaKTept{cl'r.rKaM HLIqeM oco6enHul,l He oTJIIIqa}oT-
cfl or eQcpexron o6uq,ur,rx 'BCtrbrlUeK. Oxo.no 600/o I{3 lparc,cr,larpH,Baetr{blx
aQQer<rorn,coru'racyelcfl c Aa'HHbuvrtr, rl]HlBeAerHrHbrMri ra [13, l7), a a l5 c.rly-
tlarlx (83%) oAHorBpe,MeHno ura6,rrcAa,rH,cb ueo6r,r.l,sue flB,'leHHfl B pa,qrlo-
rr3JtyqeHlllt Co.nuqa. Hecougeuno, ecJILi 6H s erfl Mor\teHTbI, uJILI xorfl 6bt so'
BpeMfl HeKoropbrx Irau6o.uee Mox{t{blx a$cpexroe, Ha AIIcI(e Consua 6u,ru
RCIIbllllKl], To ,Hx ,o6gsareJIs,Ho saN{eru,'Iu 6H.

C.[eAo,sare,'rb]ro, nposrB,'re]rue SID, noAo6uux eS$exrau coJrrr{eqHbrx
BCrrL,tue'K, B MOrMeHTbt OTCyTCTBLIT rBCrrbIIrIeK rHa AH'CKe cOng'Ua Aeli,crgu-
TeJlrrHO npoucxoAHJro.

2. Ecnu Ha,BHAHMofi .racrir Co,ruua BCTbIITIII(I4 orcyrcrrBorBailH il TeN{ He

Me,r{ee SID Ha6,rroAaJILI,cb, To cra'HorBr.rrct ecrecrBeH,Hbrtr{'flrpeAno.lo>KertHe o
cyxlecrBorBaHHH Ha AIarcKe Co,rsua rKaKI{x-To HCTor{,HI4KoB, lpeHTteHoBicKoro
lr3JlyrteLHrlf, KaBaJl,ocb 6u, ornuqnbrx or ,o6rt.urrtx corHeqHbtx rBcubilleti.

C ue,llto I,r3yqe'HHq 3TLIx HCToqHI.iKorB e$dlexru, He colrpoBo>xAalotl(ttecf
BCrrrbuIlKaMH , 6ulnn corllorcr&B,reHbl ,c AaHHbtil{H o 6l,lcrpttx npou,eccax 'Ha

Co,nHue [11, 1B]. Pesy"nlrarrt,coilo,cra'e,'ieHHr noKasar'tH, qro'n l3 rc.lyuaax
eQrpexrar,r ,ua arnoccpepr.IKax tto BpeMeHLI (c onpe,4e.rleHHbtM cg,nuro,l,t) co-
IIyl'cTBOrBaru 6rrcrpute npoqeccbl Tl,lna fl'pKHx rrlt6p'o'con'Ha ,xparc AHC,I(a I'IJII{

aKt'r.irBHbrx n,pory6epauqee. B rrffTr.r tc,ryrratx 6r,rcrpue n,poUeccbr orcyr,-cTBo-
rarrU. Vreepx4arl^yBepeHI.to, qTo Iix ua CO.nHUe-Aelicrenre,'IbHO He 6tl,tO,
SarpyAHr.ire,'rbHo. tr4urepecuo 3alvlerurl,, qro rpH c,'IyqatI orcyrcrBl'{a He-

o6r,r,rubrx se.reuufi B paAr.rorr3JryrleHHr4 coorBercrrBylor HMerHII,o rel,l acprpex-
rar,r,,Koro'prre 6ucrplrMr.r npoqecca,MLI He conpoBo)KAalorcs.

Bce 6srcrplre [poqeccbr oKa3a,,ro,cb'Bo3Mo)KrHbrNI ,cBq3arb c aKTI{BI{bIMH
rpyill,naMr4 ]Ha Co,rHUe [12], xoroplle B 3TH N,loMeHTbl I{axoAI'lJlH,cb I4d'ill iHa

,ran6e Ar.icr{a L1ilH Ha 10-15 rpaAycoB sa nuu6or,t(autxo,qaultle I{,'Irt 3a-
xonsurue) . IIo"rlox<euHs rpynil onpeAerenbr npu6,ruxeHHo Ila ocHo'Bal{fiH
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KOOpAUHaT BCIbIIIeK, IIOflBJISIOUII]XCS B 3TltX rpynriax Bo BpeMf flpoxo]KAe'
Ht4t Llx qepe3 ,aricK CoJrr.r[a. 3aMer{areJrbHo ro, qro KoopAHHarbI 6rtcrprtx
npoqeCCOB HaxOArTCs s 6ILIsxOIvI COOTBeTCTBLTII C KOOpAIIHaTaMH oroxAe'
crBJreHHbrx arlHRHbrx rpyrlrl. 3ro 6eccnopHo yKa3bIBaer Ha Qaxr, u-ro ace
paccMarppr,BaeMbre 6ltcrpue IIpoqeccbl ornpeAeJIeHHo'cBssaHbI'H O6VCTOB-

JIeHbI pa3BI{'IHeM arux rpynn. floqrr BCe 1pyttrtbl oKa3aJIHCb AoBoJIbHo aK-

TLIBHbIMLI, IIpH npoXoXAeHLIH IIX 11O trHrCK] cOlUqa B HHX, KaK [paBH,'Io, Bo3-

HHKaJTO MHOIO NTOUIHbIX BC[bl[IeK.
Ta6,nnIa

lloxocQepuue s{rpextn }r conyrcrByrcurye HM ,BJIeHlls na Colnqe
(BpeMrI MocKoBcKoe)
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*Orueqellbl 6rtcrpne npoqeccLl THfla aKTfiBrrLrx npory6epaxqea. B ocralsulrx cryqarx sce6ucrpr,Ie
npor{ecchr-1trtra ,lpt(}rx nu6pocoa rra Kparo AHcK.t.

Pasrurue 6ucrpux fipoueccoB rro Bpex,reHr.I B Her(oropblx cr'ryqaqx He-
cKoJrbKo onepe)Kaer HJrH o'rcTaeT oT BpeMeHH pa3Br]Tufl 300eKToB, T. e.

AeTa,'rbHoro coorBeTCTBHfl no BpeMeHII pa3Br.rTr.Ifl MexAy 3TI.IMr.I AByMs sBJIe-
HHSMH I{E HA6JIIOAACTCq. IIO:T'OUV HEJIb3'I Cq}ITATb, IITO HEIIOCPCACTBCH-
HO CaMr{ 6uCrpue [poqeccbr fts.r-rf]oTCf HcToqHUKaMH peHTreHoBcKoro r.r3-

JryqerrHfl, olBelc'l BeHt{oro 3a ua6,'rroAaeMbre 3oQeKTbr.
OAuaxo 6rrcrplre rpoueccbr, KaK npaBr.rJro, ro.flBJrflrorcq Bo BpeMfl coJr-

HeqHblx BCIIbI,lI]eK; c,reAOSarenbHO, {te ,HCK,IIrcr{eHa BO3MOXHO,CTb, qTO Ha-
6,rrcAaeltue 6ucrprte [poUeccbr cBoHM rrpoHcxo_x{AeHr.reM o6s3a}rbl Bcrlblrrr-
KaM, BO3Hr.rr(aB[IHM B 3THX aKTUBHbtX rpynnax. Ha OCUOBaUHH ,3TOrO npeA-
cTaBr'rrleTctr BO3MOlriltbtM ry)eAno,'Io)Kl.ttr,, vto paccMaTpHBaeMbte l{oHocoep-
Hble 3QSeKTbI, rio-BI{ALrMoMV, o6ycroBrerrbi coJrHerrHbrMr,r BcrlEIur(aMa, Ko-
TOpbIe BO3HHK,'rlr r{a ricBHA}rMOrl CTOpOHe CO.nUqa.

I .10
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r{ro xz,caercn ecpcfexror, He conpoBo)KAatotr1uxctt 6ucrpstull llpoqoc-
Catr'I11, TO OHI'l BCC TaKx(e OTO)KAeCTBT'1tIrc1'Cfl C aKTHBHbIMII IpynnaMLI, HaXO-

A'II{HMHCfl, I(AI( H A,'If C,'IYqACN C 6SICTPUMI,I ilPOUECC AMU, HJII4 HA ,'II,IM6C

ALICKa, r{,'II,t HeCKOJIbI(O 3a .rl.iM60NI. O.lesIiAHO, qro H B 3TOI'I C,{yqae A,'Itl
o6'i,flcHeHr.rl uonoccpeprtttx ecpcpexloa ItaH6o,Tee ctrpaBeA.rlHBO Ili)t'llleHrlrl)
rarroTe3y o B03r'lllr(r'roBerlHH BCIrbrmer( B 31 IIx fpynnax.

Vrnepx<;errue o B03MolKrrocl'u Bo3AertcrB[ifl IIa uouocQepy codlHeqtlblx
BCrlbrurer(, Bo3tillIialou]llx 3a ,ruu6ou AHCI{a, coraacyercfl c [7], a 1'al(]Kc
rroArBepx(Aaercfl pe3y,rbraraMI,t, noJIyqeHIll,lNIH e [19]. B aroii cBfl3LI ltpeA-
craB,'rseTcfl LlH'repecrblM VKa3aTb Ha co6llrlie 20 uoa6prr 1960 r., ofiucaH-
Hoe B [20,21]. B arol Aeus ua6,rrcAar'Iricb i\ioti{Hbte reo$t{3uqecKlle 30Qel('
ru. BcnuruKa, orBercrBet'tHafl 3a 3TLI aQrfexrlt, B03HI'tKJa n axrllRlroit rpyn-
ne, Koropafl HaxoAI4JIacb 3a lltu6oll co,'IHeqHoio AHCI(a. ,KoopAruallt
BcIIbllInKH coorBercrBeHHo ornpeAe,'IeHbl 25N, 113W r[2 1]. rfllpotlB,'IeHl4e TBC,IIbIIU-

I(u Ha AHCI(e Co.rrri{a flpol{cxoAl.{Jlo cr'leAvtourui\,{ o6pa3oM. ,B 19h55'UT ua
nuu6e [oflBr.i.rrcfl ua,reuilruir xoirivrulK, xoropsrr? Haqar pa3BnBarbcs 14 820h221\1

nce o6pasoBaHr.re or.[c,rl.LTocb or AIICI(a, a o 20h32^, AocrurHyB Bbtcorbl ot(o-
no 3.105 tcir, otlo pacfia.rlocb r.i rorac,Ilo. B 2lhl7n tloflBlld'tt'tcb lerneo6pas-
uure npory6epar{rrbr. I4oHoc$eputrii s$Qerl Ha aruoc$ep}tl(ax ua6nroAa,rcg
coorBercrBeurro B ntottettrli: iaqano -20h23^, 

MaI(cuMyM -20h4 
lm I{ 1(o-

neLI - 2l h40il.

Aeropu [2 l] cuuraror, r{ro BO3uHr(HoBeuxe uouoccirepHbrx arfr}exroe o6a-
3arro I.reflocpeICTpeHlro flu,rteHHflM BCIrbturt<lr, I<oropbte ga6.ltoAa,rucl I.la

J-rHrvr6e IHCKa. OAuaxo raKoe yrBepx(AeHHe BpflA ,IH cIIpaBeA,'lHBo, TaK KaK
corrocraB,'reHuc Bpelrern.roro xoAa s@$exra ua aruoccpepllKax c pa3Bl.lrliell
ua6nrcAaeubrx ripo[eccoB rra AHCKe Hara,'Il{Hr;aercfl }Ia 6o.nruue rpyAHo-
cra. Cxopee BC€)ro lronocQeputle acpQexrlr o6yc,ron,retttt raKx{e pa3BI'IrHeNI
<<ocHoaHofi>> BCIIr,urIriu, r(oropafl 6atna za lNu6olt, a ua6nrcAaBuuecfl flB-
,reHHfl 6i,r,rr ro.rlrxo npoqeccaMI,r, conyrcrBylourunilt aroli BCIibttxr{e. Ilo-
3',ioMy Bcflbrixr(a 20 uoa6pn Mox(er cJry)KHTr, flDKHM' CBHAere,'lbcrBoM AJI'{
loATBepxlAer.rHrr r-lrro'l'e3br o Bo3MO}KHOCTLI BO3A,e11CrBHfl Ha I',TOUOC$epy

BCIIbt[IeK, BO3HLIKZrIOIULIX 3a,nAnr6Ort CO,'IHeqHOI'O AHCKa.
3. EcrecrneHno, q'To :ro,.-tolKeHruf aKTLLBHbtx o6.lacrefi, ,ttpHrBeAeH'Hbtx B

ta6nuqe, He coo'rBcrcrBytoT ToqHbiM KoollAi4HaraM npelno,'IaraeMblx BCIIrI-
IrreK, B Ilporr,rBl'roNr c,'Iyqae n,rs nuxtloBbrx rpynn ouu 6unu 6lr galteqegu.
Bce rpyrnlr o6,,raAaru 6o,rruroil nporfl)KeHr-rocrbro, no3Tolvty BCnbttlIKH Bo3-
lvlolKHo B03lll,lKa"ql{ B Tex qaCTflx I4x, IiOTOpbIe npOCTHila,'ll'lCb HeCKOJIbI(O

Aar'rbule oT BHAHMOTO I(pafl AIICl{a.
Ec,ru scnuruxu Bo3r-ru{KaJIH Mat(cl.iMyM Ha paccroflHurl 15 rpa4ycoa or

Iipafl AHCI(a, Kar{ 3To c,'IeAyer LI3 Ta6,nHllbr, To paAHar'tbHar Bbtcora o6,racrlr
r-ra4 Qoroc$epoii, xoropafl AoJIIKI{a na6,ntoAarucq c 3eN,L'tH, 6yae1 ,ot(oito
20 rirc. rcn. A E. Cesepl*,ril ir E. @. LUanouHI.iKoBa noKa3a,'IH [22], uro
o6aacrr pa3r,r1'rkrn BCnbrIUeK Mo)Ker pacnpocrpaHrrbcr ,[,o HecKoJlbKHx ile-
crrKoB Tbrcflq r(IrJroMerpoB. floerol,rv Bo3AericrBHe 3a,'rHIlI608brx BciIbtuICX
na nonocQepy, ro-BHAHMoMy, Mo)Ker 6r,tlr, o6'bqcHeHo Bo3Mox<Hocrblo Bbl-
xo,Ia perrlI'eHC)BCI(ol-o H3,rt\/qeHLIfl l{s o6,1acrH BCItbtueK qepe3 Tc,'Iuy Bepx-
uei.i xpovocQepu. OAttaxo He HCI(,IIotterto H ro, r{ro o6paSonarrlte peHrre-
Hoecxoii pa!.uaurlr{ Bcnr,rtuer( Mor{er rtpor.rcxoAHTb oAHoBpeMetltlo ral{)l(e
Ilecl(O,ilbl\O II Bbi[ie 06,1?CTll CBCqeill{fl t'tX n "tUtll'tU Ho.

HeconueHlro, qro rttnoTe3a o cyulectBoBaIIHH Ha AIzcKe Coluua <(HeBH-

liHMbrx>> uanep>r<elitttli npe4cran,,rxer 6o,rsruoii attrepec. OAuaxo B IIacrofl-
Ir(ee BpeN4a MLr lre uMeer,r ocHonaHui'.r npllHrrb ee Ailfl o6r,ncueuu-n pac-
cr{arprrBaeMbix Brrrrue sQQexroe, a apryN,lellrbl, npllBeAellHble B [51, epal
,rtH IIo.rtHocTblo nl)IIeNl,neMbl.

Alq 6o,nee rio.ruroro u orionqa-rc.itrrtroro l)crlleHIttt ?Tofc)

x L\A rr Nr t,t Ao It (),:i M{ T cil b I I i, e I.{ c c,II eAo B a H I.l fl ;

nonpoca rrco6-

14 rran 1962 r.
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AI(AAEMI4fl HAYI( CCCP
I{3 B E CTI,Tfl KPI,IMC KO }'I ACTP O @ I,13 H I{ E C K O H O E CE P BAT O P I,I I{

Tou XXIX, 1963 r

O XECTKOCTH PEHTTEHOBCKOTO [I3JIYqEHVII
COJI H ETI H bIX BCTIbITII EK

JL C. Jleauqreurt

fl1l.'a,raraercR lteroA onpeAeneHan eQrpertrrrnsofi AJrrribr Bo;'rHbr 1,166 peHrreHoBcrioro
I'l3JIYtleHllr xpouoc(lepttlr.\ IronbtileK A.rr BpeNr0Hx r'rat(ctrtryMa Br.re3anHoto lioHocipepuoro
EosMyrr{eHafl, ocHosauHtri;i Ha ficflo"rlb3oBaHHH .4aHHbrx o MuHrrMa,,IrrHbrx qacrorax orpaxeHurr,
no'rtvtrt'HHbtx ua r'ruponoii cerrr rtouocrpepustx crar.rquii. I,lcno,rlseyn ory MeroAriKy, 6ir,ru onpe-
Aer(.ribr 1,166 a",rn ceMr.r Bcnbuuer(,

Ilc.tyverrurre 3t.rarreHr.rfi tr366 Haxornrcrr B npeAe.rrax 2-3 A.

. ON THE HARD X-RAY ENIISSION OF SOLAR FLARES, by I. S. Leaitskg.- A rnet-
lroti is.l,rol)osed ior tlre determination of tlre elfective wavelengih ).q11 of the l-rrv-emis.
sion oi chromospheric llares at the momer.rt ol rraximum of a 5lD. IJ-is baserl on ihe uti
lization 

^oI data on the f,, in ref lection frequencies, obtained from World Data Center Iono-
si)heric Stations. The method is used lor termining the ftetf oi seyen llares. The derived
values are n,ittiin the limits 2--3 A.

(Daxr eosuuKHoBe,Hur B,He3a[,Hbrx ]roH,oc0eprHbrx ,B,o3MyuleHrar:r (SID) ao
BpeMfl xrpoMorc'qlep,Hbtx BCIIbI[]]eK crBHAeTe,lbcTByeT o felHepauHH AOITOJTH].r-
Te,'Ib'iiofo tloro'Ka peHTreHor.BCKolo llS,'I'yqeHI.Ifl, II'potl?tKatouleto s D-o6nacrn
I{ Bbl3t tBa}oU-tero yBeJII{qeHHe 3.IIeI(TpoH,}toti u,rorgocru. To o6,crorrTe;tb.CTBo,
qT,o roJibKo He6orbruotl IIpoueHr BclblrrreK Bbt3blrBaeT SID, yi<asr,rBaer, gro
Hil{erHI{o B 3TI'lx BonbllxKax leHeplrpy}or'ctt 3dreKTpoHbI, 3,r-teprrifl Koropbrx
MHorro ,6o,rrrrue '1 Ka6. fIpe4'cra,n,rterlcfl Ba]K,I{r,IM onpeAed,Iltirb LIHTeiHCHB-
I-torcrb tl cIIerKT,p peHTlerHoBcKorro H3"rtvqeHltf, or,tser,crBeH,Hoto ea SID, no-
CKO.[I,KY UMEHIHO 3T.O H3JIYqCHIIC flBJIflCT\Cfl HAH6OJICC BA}KI]OI? .XAPA,KTCPH-
craKclri NIot]{Hocrr.r Hec'r.aul,ioHapHbrx npor{eccoB B ar(TL{BHbtX o6nacrqx'Ha
Co"ryuue, IIpHBo/xflu{ux K Bo3HI,II{HoBeHHro BCrrbrrrreK.

B ,qa'uuori pa6ore peuaercfl qacrb 3Tofr BalK,Hori npo,6r,reMbr, a uMeHHo
oIlpeAeJrflercr{ aQrpexrurnuan EiluHa ,BoJrHbt rpeHTreHoBrcKoro H3JIyrleHlHfl
BCNbIIIlC'K AJIfl BPCMEHH MA,KCHMYIIIA SID. fIPAN,IEHACUbIfi IlET,OA OCHOIBAH HA
l't'c'rlo./lb3oBaHI'll{ AaflHLIx o }IHHHT'la,'IbHbIx qacrorax orpa}KeHHg Imin , nory-
qe,H,Hbrx Ha Mr{po'Boji ceru uoHocoepHblx s12rgr{Hi;i 3a neprroA Mff-MfC.

flo4 eQQex'rr.rB,Hoii AJrlrrHofi BoJr,lrbr (fu ) 6yaeu Lno;HMarb r.i3.rryqe,Hue
TAKO|I Ad,It{HbI, KoTopoe Ino CBoeMy Bo3AeIICTB]]Io ,Ha I,oHo,COepy 3IIBI,IIBaJIeHT.
rro trcrr.r,r'{HoN,ry ir3,'ryqeHr.rrc. ilpuNreLH.feMbrii MeroA 'pa,crrera ed)serrranuofi
.q,TITI,HbI BOJIHbI OIPA,HAIII,IBACT Bb]6OIP BO3MO}KHbIX Ailfl. AHA[Tfi3A ,BICTIbIIIICK ,I,I

ux scp,()exro'8, TaK I(aK a,cr[o,'rbgylor,cq ro,'rb,I{o re BCttr,rrrlKI{, peHTrgHo,BCKoe
Ll3JryqeHiue KoTopbrx He roo3AaeT aHoMa,'rbH,O BbI,COKOft 3JreKTpOHH,Oit nnOr_
HOCT?r S D-O6naCrr.t, T. e. KotAa B03pacTaHHe f mrn He AocTlrtaeT no/,r,Hoto IIo-
rJrou-(eHHfl. IIo.rl,uOe rIIorJlolUeH'He CiBg3a,Ho ,o6btrlHo C c,IiJIbI.IbtMH tIpoToHHbI-
MI{ BC[bIITIKaMH Il], COnpOtsO]KAaroI]ItiN{HCq Lit-ITeHCaBHbIMr.r ,8,c,I]JrercKaMH pa-
AlIo]i3,lyqeHIIq B IrIrHpoKoM ApIana3oHe qacror or cal-trl,IN4erp,oBIjx Ao x,teT-
poBr,rx BoJrH [2]. floxasaao [1, 3], qro oco6eHHo,crb]o per-rr[eHoBcr(o,ro u3-
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JyrIeHLIff [,toqHtlx IIpoToIIIIbtx BCflbtIUet( flB,1rlercfl cH,rIbHoe Bo3pacTaHI,te
xocrKoclt{ kx c[el{Tpa. Zg.rlv.legtte cBepxx(ecrxltx (toro,uo,B B 3ToM c",I,yqae
rx,teer, no-Br.{ALIMoMy, Hepa,aHo,necrusrri xapaKTeip. I4c'c,ue4yevue ,Ha,MI,I

BCIIL,I[IKI'l 3HaqHTe,'lb'HO NIeHee UHTCHCIIB'Hbl ]l IBI{JIa,q, HepatsHOB,€CHOlO 1,13,'ly-
r{eHHf B HOHH3aUI{rO HHL)K'Heii }r0HOCoepbr, BepOs'rrHO, N,taJr. fIOerOUy,lrU
IIpeAnoJraraeM, qTo ompe,qeJrfeMarr HaNrlr eQQexr,unrHafl A,'rr.rHa BCJrHbr 6y-
A€T xspsKrerpriso,Barb reMrreparypy BoAopoAH,oii n,rrasl,rsr, Harperoii B aK-
T,I,IBHoiI o6,'I a,CTlI.

Ha6nroAaq oAHo LI To )r(e SID no r,rarepr.ia,'ralr, ro,'ryqeHHbrM Ha pa3rltq-
Hbrx inoHocQepHrrx ,cra,Hr{tigx, ,6u,ro o6uapyxeHo, qro r.iHTeHCH,BHocrb eto
IIaAaeT C \ABe,lU,qeH'llelvl 3eHHTIHOfC yr,'Ia X
Co,ruua. fl,pe4,nonarafl, qro 06,'racrb rBbrcor
s D-c,'Ioe, I(oropaf orBe,rraer 33 f min, rro-
croflHHa [r paBHa -75 xn [4], ,rerxo su-
Aertr (ibHr. I ), .tro II3,NIeFIeHLIe IIHTeTHCHTB-

Hocrr.r SID c \.Be,rrr.rrreHueru X 6yAeT npouc-
xcAIITL, 3a CqeT -VBe.[uqeHiuf ornruqe,crKotl
TOJ[rlH, I{OTOp afl 6yAer Ntei{flTbcf Kal(
t(X, z) sec x; t(),, z) - onrttqecKafl ro.[ttla l, 

--
nPu 1:Q.

IIpu er'olr,tlpei,r]['oao]KeH,r{rr ro
Tepy H3MeHeHHf r.rHTer{crrBHOC'ru
yBe/'rHqeH,He.\r x \roxHo c]'-lHTb o
CTLI peHTrerHOLB,C]KOf O LI3,'IyqeHI,lq.

flepefig,eu K,Ko,'iHqecrBeHiHoNIy
Hanulruelur yparBHelrur 6anaruca

cocrorrHHfl r.ronoc(rep rt :

<Drrr. l. VseruqeHue onruqecr<oii
XapaK- ro.rlrlrr nprr lr3tteHeHuu 3eHl,trr.roto
SID C -vr.ra Co,rurla

iKec'trKo-

paLccl,rol'peHHro sroro Bonpoca.
rloHH3aulHlr ;f,']fl SID u .(,ra cnox,oi.iuoro

4o : alll,

(* : o, Tar( t(ax rlcK,'rrcqalorc fl, ri3 paccMorpeHur MoMeHTbI Bocxor,a H'dt
saxoAa Co.rr{qa), the Qp (l) -- cxopocrt uouoo6pa3oBaHr.rfl to4 4eilcrnneM peHr-
reHoBCKoro HBJryqeHt,tfl xpowtocQepuori BcnbruKvri Qo- cKopocrb ltouoo6paeona-
uur, o6yc,roBJreHHafl r(oporr(oBo,'ruonofi pa4uauueii Bo BpeMr cnoNoitsoro co-
crorHr.rfl Co.nuqa; a - eQSexrlrenlrfi xoaQ$r.rtr.reHr perou6ruaquu; /i (4 -3/'reKTpoHHarr urorHocrb Bo BpeMri SID; 1/o - 3JreKTpoHHaq r,'rorHocrl cnoxoil-
Hoft uouocSeprt.

Tar Nar n pailoue MaKCr.rMyMa SID d{(l) -- o, ro, ucflo,.rb3yr (1) vt (2),
u

NIOX<HO 3AII[ICATb

ryP: apU) I Qo- eN2 (t);

(1rG) : a tN'z(/)- 'V|l'

Cxopocrr uouoo6pasoBaHr.rfl no4 4eiicreueu peHTreHoBCt(oro LI3r'IyqeHHfl

Ae,'rflercfl, cor.rracHo [5], c;re4yroulr.il\,1 Bbrpax(eHHeM:

a p (t) : tP:g[, - #] r o].e*1(1,,) 
sec x,

(1)

(2)

(3)

olpe-

(4)

rAe o (i,) - eQQerrl,rBHoe cer{eur{e asar.ruo4eficrBr.Ifl []eHTreHoBCKoro LI3JIyqeH]In
c lvlo,reKynaNlr.{ Bo3Ayxa], n(z)- fl,'rorHocrb Herlrpa.nluux qacrl.Iq; s 

-cpeAHqfl3Heprr.If , ueo6xo4uuan AJrfl lroHr.{Baur41.r MoJIeKyr'IbI Bo3Ayxa ar'IeKTpoHaMLI
(- 32 aa); 500 - cpeAHrfl 3Heprr{fl, Heo6xo4unatr l\Its [por.rsBoAcrBa o4uol'r
rrapbr r{oHoB ro4 4erlcre[er't f-KBaHTa, hv - eHeprua $c'roua; 167, - kHTeH-
cr.{BHoct, r{3,,Iyqenr{g eHe arnocrfepri 3ett,rru.
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Ilor,rcu1esue paAr.roBo,'rH n rzoHoc(repe 6yner olpeAeJrrrbca c.rreAyrorrluM
BbrpaxeHfleM:

E : Eon- 
l" kd' 

, (s)

r4e Eo u E-aN1[r'rr4ryAbl BoJrHL,r Ao lr roc,'re norJrouleHufl; lz- rroaQQrruueHr
[ot,'IoureHl{f, xoropsu/t NIo)r(Ho 3allt4carb B c,'IeAyloqeu nr.r71e [6]:

N (2. 1) r'(z)/a consi *;;;-:--, (6)
Mlt t-

L;] .r rrrrri:

r4e fl/ (2, t) - 3reKrpoHHafl Il'rorHocrb; v (z) - 
qacrora cro.Ill<HoBeHtafi e.ler-

TpoHoB; f -uacrora paAr.ioBo,'IHbI; f ,-[poAo,'IbHafl Kor\{noHeHra rupoqacrorbl.

Ec,ru Eo - aMn,'rtryAa paALIoBoJIHbI B orcyrcrBlle flotr'IoureHufi n E - irau-

HLrMaJbHaf aMrrJrlrryAa Bo,,rHbt, r(oTopylo eule N{oxeT 3aperilcTp[IpoBaTb rIpI{eN,l-

Hr.rI( uouoc$epuorlr craHquu, To f ecrr, I{HHI4t\,ra,'IbHal qacrora orpaxeHl.ig-
I.tr.

flo,u,crae,rRa (6) n (5) u cqnrar f l-)'K[fn,in *fr1',
\Zft )

I'I?IpOBaHHfl no,lyqliM

Z2

I N(z'1)v(z) -rt z--constlnE.
) tLu, (,,-,- L*- "" E

ZL

6y4em cqr4Tarb, rrro A,'rf acex lrouocQepHblx crag(ufi

h'r ! = const,
E

TorAa, BocnoJrbsoBaBulllcb reopeuofi o cpeAHeM I,IHTerpaJIa, KaK 3To. Aeraercfl

v l7l, vr BxJrrorlaf cpeAHee sHaqeHue v 1z; n const, floryqllM

,, I"(') , .= :const, (9)

. [/min (t) 1- f r]'

rrAe J/ (l) - cpennee 3HaqeHI4e o,rexrponHotl n.notuocru. Vclonue (9) 6y4en'r

cr{r.rTaTb cIpaBeAJIIIBbIM I{aK ,4"rrr SID, TaK v AJtc. cnoxofiuoro co(ToEHI{f I,IoHo-

cQepu, rprauevr rrr4creHHoe 3HaqeHr4e (9), npn BbInoJIHeHI4I4 ycJIoBI,Is (8), Aon-
xHo ocraBarbcfl nocroflHHblM AJIfl acex uouocQepHblx crasquft.

,[,.rra nrc6ux AByx craHuutt, u Atts. oAHoro I'I Toro xe SID Mox(Ho 3alucarb
ypaBueHr.rfl lananca uoHll3aqlau, rcnoJlmya (3), (4) u (9) a cJIeAyIoqeM BHAe:

o (1")n(zt [1_ lql Io2"{tt)",)""t,n: c-constzF,,,,
c [ ,fiv..]

gl!_1(.) [ I - 
500 

I /n,.r-'tn'"'"'L,, : ctconst2F,,,
e L hv-)

rAe gHAeKCbt 11 v /', oTHOCqTCfl I{ AByM lrc6stU ttottoCcpepullM CTaHIILIqM;

r- : {ti,g?,l (r) + ll")t'- tll,Ti}, + fl')l*},
r, :tu.1). (t) -r ff)ln- tl,*1. +'il')l'). (11)

148

rrocJre .rrorapn$-

(10)

(7)

(B)



Pas4e"uue a (10)
JIyqHM

nepBoe ypaBHeHHe Ha Bropoe, lloc,Ie aorapu$ilruponauur no-

ln i-I
Fn

sec xn - sec xrn - "t (1,, z). (12)

C,TC4ONATCNUUO, UA6.NrcAA'I OATIO H TO }KC SID HA ABYX CTAHIII,IflX, AOCTA.roqHo yAaJIeHHblx oAHa or 4pyrolt, Mo)KHo onpeAeJrr.rrb t ().", z). !,,rr 6onee
TOqHOto onpeAe,'reHr.iq t ryqme prcflo,'rL,3oBarb He ABe, a 6o.usuee qHcJro craH-
uurl u no HHM orrpeAe,'rr.rrb cpeAHee 3Haqer]He T. 3Haq t (],, z) w 3aAaBaflcb
Brtcoroit, NIolKHo H3

t ()", z) -- o (x) 
,!,,,*,rrr, 

o,

onpeAeJrr.rrb o(1,), a c,,reAoBared,rbHo, lr 1"r4,4,.

Em onpeAeJreHu'I for60 BbrureH3,'r0xer,rHbrNl MeroAoM 6amn nH6paHrr
ceMb BC[br[reK, cBeAeH[f o r(oropblx, B3flTbre ras [B, gl, npuae4eulr s ta6nuqe.

Ta6,ruqa

u0.tx
5.V
4.yt

24.XI
21.I 1959 n.

2.II
31.VIII

Iara tscnLruKI

1957 r.
1958 r.

tl

] ,ru"rn ] no,,.u lrrn.,,rrn,rtl Barr i noooon,,oro,
I

16h57''
03 56
2L 47E
16 07

t7 00
18 16

22 22

I 7h50n1

14 s7

2:l 56

t9 07

17 50
20 55

23 44

17h96rn

04 15

2t 52
16 2l
17 09
18 24
22 52

N25 W37
s18 W29
Nlzr W58
slr wo8
Nto E48
N09 E60
s08 w46

2

)-L

B'c,nrru:xa 4.vI lgSB r. sBd'rsercrr cilaloft rporouuofi scnuruxoi.i [10J.sID 2.II 1959 r. r4M.eer ABa MaKcHMyMa: ,reipBbrfr coorrercrByer Ma,Kcr4My-
My BcnbrrrrKr{,^'lIgpgr ro jpeMeHr.r 6nuxe K MaKCr.rMyMy BclJreoKa paAr{or.rs-
ryr{_eHur ,ua 2800 Mrrl. D,n, o6,orzx Ma'KC}rNryMo,B onpeAereHbr sHar{eHr.rf, .u.

Ha $ur. 2 np,Hss4sHu rpa$u,r<a, rroKasblBaroune BarBr.r,caMocr" ln F or i
AJrr{ 3Trzx B,crblueK. Toqrauu yKa3aHbr SHar{eHLIg ln F, nuuucJleHHbre IIo
f*in (rn o6.na,cra Mar(cr.rMyMa SiD), Ha6nrc4aevoMy Ha pu."i*n"i*1;r*
IIHgX.

Tau xe yKa3aHbr cpe4Hae 3;HaqeHrl[ t, noryrieH,Hr,Ie AJrfl raxAofi
BCnbrrrrKlr no $opu.y.ne (12). llyx,xr.apou nporae4enbr KpHBbre, rroKa3brBaro-
lqilre 3aBHcuMoc'Irb ln F or x Ans, y,xasair,uux crpeAHr.rx sHaqeHrzft T.I{s $rar. 2 en4uo, uro pas6po'i roqex oruoturelsHo KpHBbrx r:const
HOB€JII'IK' qTo' IIO-BHAI'IMOMV' MoxeT cJIyr'KI'{Tb noATB,epxAeHI,IeM nrpanoAHo-
cTH AaHHOTO MeTOAa AJrs ,OnpeAeJreHlrrr T.

rlonyueunrre 3HaqeHr{fl r xo.ne6rrcTCrr .AJrrI paslrr.ruHslx BCrrbr[reK or 0,8
Ao 1,5. Ilpuuttuan Bbl'oory 75 rcn, rBbrqlr,cJreHbi 1,s66, Koropbre [pirBeAeHbr
HI,I)KC:

f 0,8 /1" 4.,1. 1,3 I,5
Ie66, A 2,2 2,3 2,4 2,5 2,7

Hs ernx AaHHbIx BlrAHo, qro AJrfl paccMorpeHHbrx BCnbI[IeK BbIq]4cJIeHHbre
sHaqeHI,Is- 1346 MaJro orfl],rqarcTcrr oAHO Or Apynoro. r.r HaxoAf,Tcs B [peAe-
.nax 2-3 A.
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!,,rra l,roveura rvraKCV N,r)/N{a BCrrbuurn 31.VIII 1g59 r. no,'ryqeH crreurp
PeHrreHolBClKoro r.r3.ry'ee,Hufl n-ptr rl3MerpeH14flx Ha paxere [11]. I4,cinc,nl:yl
3To't cneKTp, 6LIro noKa3arlto [12], uro {onoJ'rHI,rreJrbuarr r.ir-)HLr3auuq s D-o6-
racrH 6,yAer npoucxoAl4Tb B orcHotBHoM Ha Bbt,corax 6o,lee 7A rc.tt, c Mat{-
cLIMyMoM oJIeKTp,oHHofi n,rolnocru Ha Bbtcore -80 rcu.

Buqruc,reu,u,oe HaI,rH 3HarreHl4e /v s64 A,rrf 3Toro c,Iyqafl paBH.O 2,7 A. l4S-
JIyqeHHe c X:2,7 A cos4acr t\4ar<clrMa,'rbHylo l4oHr43auulo Ha Bbrcore -78 tttt.
(].[_eAosareflI,lHro, 14o}KHo 3ax,'t]oqt{T[,, qro no,rl.y'qeHHoe 3Haqe]il]e l,so$, )J.,\fl
31.VIiI 1959 r. no ecpQe'xTy rno:,1efi,crBHfl Ha D-o6,racrl He nporrrBopeqlrr
i{cTI,I[IHOMy CneKTpy pe]rTreHoBCI(oto r43JtylreHr.rrj, qTo Tari}Ke Mo)r{eT c.nl/ji{}t'tt,
no.lTBepxAeHlr.reM Ha.{exHocrt4 Aa,H,Hoto MeTo]a.

flll,pe4no,na,rafl paB,]loBe,cHoe r.i3J)/qeHr4e J.r'rff 1,:2 A, ro.ilyqae,t4 3HaLier.ll4e
.r,rfl rei\lnepalypbr f - 107 'K.

A.rs tuorunbrx nporolrgbrx BCnbrttteK, Hattpr.r]\,rep,23.llI 1958 r., 14.\iII
1959 r., 12.XI 1960 r. [10, l3], uari,reuuI,66(2 A [1,3], uro rpylHss 16r-
gCHI{Tb TO,'Ibl(O paB.HC'Be,CHbltrI LI3,1VqeHLIe\4.

Cu,runoe Bo3pacra,Hue x<ecrKocrr4 peHTteHo,Bcr(,oro lr3ryqeHufl A;t-q 3THx
BCnbr[IeK o6Rsa.uo, no-BHA]i],rol\{y, TopM03Hol\4y H3Jr}/qeHu}o 6brcrpbrx 3.[e,4-
T,pOHOB, yCKOpeH,HbrX BO Bcnbr,i[,Ke.

B 4a.ulueiiuer,r npe,Ano.raraexcq, u,cnoab3yfl 3arrrucu paAHou3rvrreHI4g Ha
pa3r'il.I'Lrrrbrx qa'cToTax A,'rf paccMoTrpet-tHbtx s ,pa6ore xpor,toc,rpepHbrx BCrrrrl-
ueK Li npI4,HHMar{ Ten,'IoBoii Mexa,HH3,N,r .r,Jt paAroB,cr,rre,ct(oB He6o.[bixor:] ].i]{-
leHCHlBHorCTH, OnpeAeJIIiTL .COOTBeTCTIByIOUIJ/rc III{ TeM,nepaTypV n,,'la3\4bl H

cpaBHr.irb ee c no,tIyqe,Huort A.ng peHT]reHo,BCKoto r43JtyqeHur.
Aerop 6,ra,no4aplar I',O. LI. Herunopa sa noAipo6Hylo r(olrcy,rbrauraio npr4

Bbrnor'rHeHr.ru pa6orr,r, a rari){(e Ebrpax<aer 6.ilaro4apuocrr, B. B. faneesy
sa cQopv,reHr.re ll/,rJrrocrp aru,BrH,oro r,rarep14ar a JJtfl rrerr aru.

23 r,rarc 1962 r.
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X,ICCJIEAOBAI{H E PEHTI-EHOECKOTO I,I3JIYq EHVfl
COJI H Eq H bIX BC TI bI TII EK

pAAHOACTPOHOMHTIECKHIt{ METOAOM
IO. H. Heur.nop

Ha octroaarttlu rt3yqettrrfl qaclornoii 3aBucrrNlocru oc,ra6,leulrq Koci\.urqecr(oro paAr.rorr3ii),-r{erurrr B! BpeNrrr BHe3anuux rronoc(;epHbrx Bo3MylrleHnri Ae.tarcrcr cJrery}ouue Bulojli,r:l. Cnettrpa'lst{oe pacnpere,reHHe nrrreHcrrBHoctr peHreHoBcKoro H3,lyqer.rHfl BCrrbrrrex
pa3,,Il.tqrro I,{.f pa3r{rrtx BCnbtulex.

2. Henoroplte co,'IHeqHbte BCnbrIxt(lt xapaKreprr3yrorcs AoBo,,Ir,Ho 3Harrur.eJibHbr\r yBe,lrr-
qeulreA,r rrrrreHctrBr{ocrfi perrrterroBcKoro u3,ryrreHuq B r(oporxoso.itr.roeoii o6,racrlt (0,1_ 1 A) .

AN INVESTIGATION OF TI.IE X-RAY EA1ISSION OF' SOLAR FLARES BY THERr\Dlo ASTRoNoA'ttcAL IiETI-roD,_by r. t. Neshpir:.-irr" i"rioiitng conclusions arentade c'n the basis oi a stLrdv ol the frequency dependenc. ot r,,.rf,.nin[ of cosmic iaaio
emission .during sudden ionospheric disturbances.
.... l. T.he spectlrl distributidn of the X-ray emission intensitl, of ilares is diflerent Iortiillercnt ilares

2. Some solar frares are charactet'ized by an appreciablc intensity increase of X-rayet'Lission in Lhe short-u.ave region (0,1 _+ I Ai.
Faxerurte LI3rMepeHLIfl ll , 2l u KocBe,nrrbre \,rerroAbl Hrcc,rreAoBaHyrfl r,6ila-cru D ll6rHss,iltepor [3,4] yxastlBaroT Ha ror $axr, uro B r.i3Jr\nqeHurr HeKo_

TOPbtX CO,IHC,qHbIX ts,CTIbIIIIEK HA,6TTO,AACT.CS AOIBO.TIbHO SHATIHTC,TbHOC VBC,rtH.rlel{!ile KoporI(oBonHoBort paAHarlrtiH, rBbt3btBato111et? cyqe,crBeHrHbIe Lr3N,reHe-
Iil'tfl B 3eMrroir ttouoc(tepe. zsyueuue ,citeKTlpa,'Iblnofo ,COCTaBa 3TO1O i.r3,'Iyqe-Ilufl Lr ero ,BpeMeH,Hoto tr3MeHeHr.if lrpeACTa,Bd,rfler 3,Har{].ireJrbHtrfi unrepec
I{aK ic aicrpoQu3r.{q€c,Kofi, ,raK r.r c reo,$usnuecKoft ToqeK 3peHHE.

,[nq flccneAoBaHr.rfl )r{ecrKoii parlaarlr.ru BcrrbrrrreK Mo>r{er 6u6 rlcro;lr-
3o'Ba,u NIerol rr:llrepeHHE rro,r,[ou{eHrrfl Ha AByx qacrorax. l4,syue,ulre ]qacror_
FIOH :}ABIICINIOCTH OC,IA6,'ICHIIfl CHIHAJ'I21 [5-7] BO BPCM'I BHb3ANHbIX I,IOHO.
crfepHrrx Bo3Myxle,Hr4r,i (slD) fl03Bo,'rrer cyAHrb o rvrecrorrorro)KeHHi.r ro-
r,10u{alou{ero ,c,rofl. A rar rKaK r,rly6urHa lrpoH].rKH,OrBeHrug peHT[eHoBCKOTO
H3JIyqefillfl BicllblI-IIeK lI BbIrCoTa H36btTori'HOI.o notr'IoUIeHrI4 fl Hen,orcpeACTBeHtHo
cBE3S,Hbrr To, u3yqafl qa,cTo.rrHvro 3a,BI.tcHNIO,CTb inotJIouxeFlHA paAI,rOBOr,H,
rvlOi^l{iHO IIOIy'q1111, HeKoT,Opbte Ia,HHbte o ,CueKTpar']bH,OI,I paCnpeAe,'Iet{H}r I{H-
I'EHCI,IIBHOCTIT 3TOii'PAAVAI\HLT,

AI(AE,EMVIf, HAYK CCCP
II3 B EC TI,t f I(P bIAlCKO PI ACTPO O H 3H q E C K O I'I O E CE P BAT O PI4 I,I

Ton XXIX, 1963 r.

3ABHCHMOCTb IOTJIOIIIEHHfl OT qACTOTbI

B Hacroquee BpeMfl A,,rq
r1r,rfi ,crrrrHa,na [5-B] rulrrpoKo
( perucrp a qr{fl rrrHreHcilB,Hocrrr

lll3YqCI{IJfl qACTOTIHOIl 3AB,I{,CI,iMOCT}i OCTA6,rIE-
rr p Lr N,r eH fl eTlcrr p aALr o a cTp o r{ o M I,rq ecxH ii [,r eTo,l
KOCMLtrte,cKofo paIHOI.r3/'IyqeHHfl Ha Hect{o,rtb-

KHX qacroTax).
I{an,pr xeu,Hocrb,rroJr,rr

IIfl eHT nOrJr,OtlleHHfl CperAbl,
inlreM:

nrpr.rHr4MaeMo-ro paAHor.r3J'i,yqeHlrif E, u xoeQq]u-
cor,'racHo [9],'c,rasaubr cJreAyrou{HM cooTHorxe-

(1)tn9: -l nutar.
E\l. rt r)

I q.,



tAe E0 
- 

Hanpfl)KeHHocTb rro,,lfl B oTCyTCTBHe nor,'rouleHr.,rfl;

t- / _ t\ 2te2 N (2, l) v (z)n\2, t): ; v, (2, +1,. ,tF ,

N (2, t) - 3JreKTpoHHas rJrorHccrb; t'(z) - uacrora croJrxHoBeHr4fi; m, e - 3a-
PflA I.r rvracca 3Jrer{rpoHa; c - cr(opccrb cBeTa, ro - pa6ouafl rracTora; or -. tr.r-
poqacrora.

B [5] 6sr,ro iloKa3aHo, rrro ec,rr[ peHTteHoBCKoe Lr3,,IyqeHHe BCttLIueK npo-
Hr4KaeT Ao BbrcoT, r4e v2 ) a * 01, To B 3TOM C,'Iyqae B 3aBLICr,rMOCTr.I OT Br.r-

4a xpuaoti Al (2, t) Moxer cyxlecrBoBarb 3aBr.rcuMoctb rzs6nrorlHoto rror,loxle-
HHfl OT IIACTOTbI B BI,IAC

lPul, f ''L -l t,'r-l '-t , 11prr2 Lu,r t iDLl

0 --(n --( 2

rle Apo,, - rs6trro.rHoe IlorJtouleHlle Ha qacrore otr, Apr, - ug6uto.rgoe tro-
f!'louleHHe Ha rlacToTe 0)2.

Kponae roro, B [5] orlteua.rrocb, qro ecJru yBeJII4r.reHHe r4oHH3arrr{r{ rpoucxo-
Alrr llpeuMyulecrBeHHo B c,'roe, ToHKoM rro cpaBHeHHlo co cnoxoiisori D-o6,ra-
CTE,IO, TO Ar'lf CJIOfl, fAe

v1\,2 : (io, * or.) (ro, l- ror),

l.{e t1 Ll \z- 3HaqeHHfl qacrorbl crod'lKHoBeHl{fl Ha rpaHl.{qax Bo3MyrqarcUeto
c.flofl, Mo}KHo 3aI]UCaTI)

(2)

Apo, :
Ao-.r0s

oo -l rrl ,

tor f ro r' (3)

Ta6"rruua t

triarcr^rv' I

I

l.lV 1960 r. 11h51u--1 th52m

10 39 -10 40

ta 41

t6 58 -17 C0

L4 49
13 57

13 23 .-13 24
10 25 -10 26

15 19 *15 20
16 06

l5 38
t3 03 -13 04

959
L3 17

16 26
,t2 4:l *-12 44

29.v
B.VI

13.VI
26.VI
27.Vr
L4.YII
20.VII
7.VIII

LVILI
1,4,YIIT

i9.VIII
14.rx
19.IX
t0.xI
12.XI

1B.VII 1"q61 r

t2h05m

1.0 45

10 50
1.0 42
L7 1,2

1.4 58

1.4 00
t, ,q

10 38
t5 22
16 09

15 50

13 r0
10 08
13 29
16 30
13 L4

7,20

r,46
L,27
1,46
L,46
\ 

'40
L,42
1 ,35
r,44
4r,
1 ,65

1,41J

1,46
1,32
1.,57

1,20
1,20

1t l'20u'

18 00
15 30

14 20 -14 30
L3 54
l1 5t)

16 35

t5 40
17 l5
11r 30

/{,ra asyueHHfl rlacrorl{oli 3aBHC}tMo,cl'H o,c,,ta6JreHI.rr cLrtr.tar,ra (onpe4e-
,'IeHHe \{ecrollo.[ox<euun uz6t lroqrtro,ro nc,fJrouIeLHLrfl) 6glu ]1cilo/rL,3orB2]rbr

tEc1JO

i oe,t: ri,l
I Apl:32,5



LaHHbIe 'IIO trot!']oIleii,Hio KocMr{qecKoto paAHor43"[yrteHIlfl Ha AByX rtacTo-
rax:26,7 14 32,5 MeqlB). B nepiro4 c arrper,rfl 1960 i. no aBrycr lg6l r. 6u-
,'IO 3apelHCTrprHpOBarHO CIBbIIIIe 20 C,ryUaee ,BHe3anllOfO yBe/'tUrregt4fl rrOpJI,O,
u.eHnr KocMHqecKoro paAHoH3,,tyr{eHr4rr. B ra6,r. 1 npueeleubr l7 cryqaerB,
,{rq Koropbrx B MaKCH\,ryMe HorHocsepHoro acp$exra orrpeAer'rerHbr orr.ro[re-
ilnR llg6stror.rHbtx IIorJIoI]le]Hr.1ft ua 4nyx qa,crorax. !,,rr pa6o,uux qa,cr,or
(.26,7 u 32,5 Meq) B c,ryqae, e,cJrr.i yBe,,rr4r{eHue 3JreKrpoHHorti n,toruo,cru
rlpor{cxoAuT B o6,rtacrii, rae co) v, orHoIrIeHIre I436btrortHbtx not,!ouleuuri

lPor:lrozrrorlz 
ra6Apr, \ rur ,- u', /

I(ax BHAHo r.r3 Ta6Jtr.tqbr, Bo Bper,rs HeKoropr,rx (aaru no4.repxHyru)
BHesaIIHbrx llonocSeputrx rBo3r,ryureHHr:i (SID) oc,']a6,'reHr.re HHreHCr.iBnocrr.r
l{ocMuqecKoro pa.qr4or.i3d'ryqesrus o6,paruo npornopuHoHaJrrrHo ,pa6oueii qa-
crore, r. e. co6nrcAaercl coorHorxeHI,te (3). l,Icnom,syn Bbr,paxeHHe (2) , a
IaK}Ke AaHHble O BbI,COTHOI\{ pa,CnpeAe,'Ie,HI,tH qaCTOTbt CTO,'IKHOBeHrUrr t,(Z)
[10], uoiNuo 3at{,1Ioqtirb, {rro A,!q orMerteHiHbtx acpcperroe y,Be,'rr.rqeHr.re
9d're,l{TporrHorl n,r,olgo,crlI B ocuorBHo\t npolr3otu,ro s o6na,cru 40-60 xn.

3A B H C I,IMOCTb II3EbITOII HO H ITO H HSAIII,I IN OT BbICOTbI

- B pesynrrare rroir,roqeHr.rfl cpe'4oil oAHoro peHrreHoBcKoro ,K'BaHra I l]o6paeyer,cx ; i

hv - 500
- I (i,) nap r.roHoB,

I

rAe fur'- 3rrepriirr
ueo6xoAl.rl,roe A,rrr

TolAa no,'IIIoe

I{BaHra; 500 -- 3HeprHs cRfl3r; ri -- I{o,ril.rqecrBo 3Heprr.{H,
o6pasonauu;r oAnori [apb] IroHoB.
qr{c,'ro aKTolB rroHoo6rpa30'BaHr4fl Ha BbrcoTe z 6y1e"r

(4)

r4e l, - AJtvHa'BoJrHbr; o (I) - aQQexruanoe [o[eper{Hoe ceqeHr.re Sorouollnsa-
Ultr; T (]u, z)- orrrr,rqecKarl ro,'rqa; S-(I)rnoroK BHe arMoc$epbr.

I4e nr-rpaxeuun (4) Br4AHo, qro ecJrrrr lrsBecrHa saBr4cr,rMocrb noroKa S* (I)
oT AJrHHbr BOJrHbr, TO MO}I(HO rrOCTpOr,ITb OTHOCI,TTeJTbHOe r.r3MeHeHfie oyHKUUI.t
uouoo6pasoBaHr.rfl c Bbrcorori [12], r. e.

r4e I (z)r:r*- MaKcHMarbHoe sHer{enue Synrqur{ r{oHoo6pasoBaHlrfl.

Aflq onpeAeJreHr{g 3aBncllMocru H36brror{Hoft nouugaunlr or Bbrcorbl r{crloJlb-
eyeu o6uuuoe ypaBHeHr.re 6a.rauca [11]. Ilpe,qnoJrarafl, r{ro B o6ractu Bblcor
40-80 rc,l,l eQQexruausrft r<oaQQr{rr}reHr pexou6unaqulr He saBllcnr or Bblcorbl,
noJryqr,rM

N (yt, z) - f + ff-t1o], (6)

r4e N (t, z)t:t^-r 3HaqeHr.re oJreKrpoHHofi n.nornocrn Ha Bbrcore z; x(t, z)+t*-
orHoclrreJrbHoe yBeflr,rqeHr,re gJreKrpoHHofi [aorHocrrr Ha Bbrcore z^i Nt6,"2l -

1'z

,trl =:i(t
?,1
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3HaqeHUe SJreKTpOHHOft nnOrsOCU'r BO BpeMf CIOXOfiUOTO COCTOsHr.rfl UOUoCQe-
ptt l.-MoMeHr r\,raricr.rNryivra ilouoccpepnoro eQSeNra. Ias (6) BHAHo, rrro
ecrtl I.I3BecrHa MoAer'rb r{eBo3MyuleHrloit uosoccpeptr u or}rocureJrbHoe r.r3Me-
HeHHe 3r,reKrpoHHofi Lloruocrti Ha Bbtcore zm To A,'Ifl onpeAeJle,nHofo BLIAa
S- (i) (lr,rrr q(z) ) peurreHoBCKoro H3urryqgp114s Mo>xHo nocrpoHrb pacnpe-
IeJreHHe us6brroqHori HoHx3arrHlr Bo BpeMa SID, a c,TeAoBare,'rbno, Ii pac-
crlHTaTb BeJIUTtHHV IOJII{OrO nOt,lOUIeHI4fl.

CtI EKTPAJI b HOE PACI PEAEJI EH HE I,I HTEHC H B HOCTH
PEHTTEHOBCKOTO H3JIYq EHI,I'

1. MeroAn.lecxaq qacrb

onpe4e,ueulie Qyuxquu s- (r) npor.r3BoAr.i,'rocb MeroAoM corrocraB.[eHr.rr
pacqerHblx- pByJIbraroB c AaHHbIMH na6,rrcr,4eHnfi, IICtro,'tb3yf CoorHolxeHI,tfl
(t), (+) (9). Pacnpe4e.ueHue /V(0, z) sa4asa,'rocb B BlrAe aKcrroHesrsr 1y'(0, z):
:100.n0'tslz-20) [12). Bu6op Qyur<quu pacnpeAe,,reHr{s Haqa,,rbHoro sHar{eHufl
3,'leI(TpoHHOii n"rlorgocrH npuHlrHrrua,'IbHoto 3Har{eHtrfl He l.rMeer, TaK KaK B
o6,racru Bbrcor 40-60 KN slalleluev ./y' (0, z), no cpaBHeHHro co 3HaqeHueM
N(t,z)t-t^, Mox{Ho npeHe6peus. !,,u sa4anuoro e(z)'(r. e. A,rq S-(},)) sua-
qeHr.Ie .t (t, z)t:t,, no46upa;rocb raKr.rM, qro6lr Be,'iuqr.rHa us6lrrotrHoro notJro-

z-z nt
ueHr.rr lra qacrore 26,7 Metq

AP 2lc'?(
mc)

z

coorBercrBoBar'ra oKcrrepHMCHTar,IbHo I,t3MepeHHoMy 3Har{eHurc Apf:ru,, Bo Bpe-
us SID. 3arerr,r paccqfirbrBaJrocb rrorJrorqeHue Ha qacrore B2,s 'Mii.1 u saio-
Ar4,',tocb orHorrleHHe lrs6Hro,rHslx nor.nouleggft 

APf:'o'' 
Lls colocraB,'reHr.rfl

A P f:rr,u
noJryqeHHbrx pe3yJrbraroB c AaHHbrMlr Ua6.tro4eHufi ne,'raJrocb 3aKr'rroqeHrre
o cneKTpaJIbHoM pacnpeAe,'IeHxlI I,lHTeHCI.IBHocrl,I peHTteHoBcl(oro ll3ryr{eHl4fl
conueqHoli BCnbnxKI,t.

C IreJrr,rc noArBep>xAeHu'q Bo3Mo;NHocru trpHMeHeHr.rr npe4"naraeuoli
x{eroAHKa o-npeAeJ'reHun s". (}") r.iHrepecHo paccMorpert uoHocQepHoe Bo3-
MYILteHlre l9 aarycra 1960 r. Ha nropou KocN,rr.rrrecKou xopa6,r-e-cnyrHu-
tie [] B nHrepBaJre BpeMeHH l5h45m 15h54- (r,rocxoacxoe 

-npeut) -6u,rro

3a^perucrpupoBar{o B03pacraHHe rroroKa KoporKoBo,'ruoeoii paAHauHH B
3,2 pasa e o6racru B-2 I A. B pesy.ltrare ros4erlcrnus aroti paAnaur.iu
VBe,,[irreHHe 3,rreKTpoHHofi n,rorsoc,ru [11] (yne,'rHqeHr.le lot!'rouleHun) 4o,rx-
so npoueorirn n o6.rlacru Bbrrue 75 rc,n. I,Inrepna,r BpeMeHrz (15h45.-l5h54*)
coorBercrByer MaKcuMyMy r.roHocSepuoro at|lSeNra (15h50*;. 14suepeuue
I.lI{TeHCHBHOCTT,T KOCMuqecKoto paAr]oH3.[yr]eHLrfl Ha AB)/x qacToTax

(#-: 1,46 )no*uro,"u.r, rrro yBeruqeHue norJrorreHr,r, irpor4sorrr,rro
\' I:3!,5 /

B ocHoBHoM r o6.nacrr.i arrule 75 K.lfi, .i-ro xopouo corr'racyeTcr c Il]. Taxuu
o6pasou, H3yqas qacrorHyro 3aBr.rcuMocrb rrotJrorrleHr.rfl paAr.roBo.rrH, Mo)KHo
cyAlrrb o xapaKTepe KoporKoBonHoeoft paAHaurru coJrHeqHbrx BcrrbrueK.

2. KoruqecrBeHHbre orleHKr,r

Bo epeun BcrrbrrrrKr.t 3l anrycra 1959 r. T. r{a66, l. @pu4lrau u Ap.
i.l3r\'lepiHr'IH cneKrp peHrreHoBC,Korlo r.r3r'ryqeurzl [13]. P. Vurreu H 14. flonos
il4], ucno"rrb3yfl IarrHbre, no,'ryrreHHbre n t13]j nbcrpourrz pacnpeAeJreHrze

IN (t, z) - /i (0, z)] v (z)

v, (z) * 4n2 (26,7 * f )z
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r.r36brroqHor:r HoHa3arurz B 3aBr.rcr.rMocrr4 or Bblcorbr ($ar. 1) . KaK stzAHo

us Qur. l, yee,ruueHLie 3,rtet(Tpouuoii nr'IorHocru B ocHoBHoNr IIpoH3otu,'Io
eutue 70 rcn.Tax KaK AJIr orMeqeHHbtx e ra6,'I. 1 SID yBeJIliqeHue as6slroq-

tl14. cu-i.fo-{
HO|O rorr'rouleH,Hrr inpoH3oulJro ,Ha yp,slBHg 49-
60 rcn, To, [oiBt4AHMoMy, ,crileKTrparbHoe pac-
ilp ex,eJr er{u e H}rr eH c}rBHocra KOp oTKoBoJrHoBoflI
,paAHaIIHri'BClI]b[rrOK,,Bbl3',Ba'BlxHX 3TLl IrOHO'

cQeprHsre arpQexrrr, Ho,crur Ap],roii xapaKrep.
Anrr noATeep)KAeHHq 3Toro npeAtroJlo]xeHuff
p a,oclM,oTp H r,r BH e3 a II H r,Ie uoH ocrs erp H ll e,B 03 M ]' -

urer-rr4fl 1 anpe.nr u 12 uon6pn 1960 r. FIa

$ur. 2 npeACraBJreHbI KprrlrBbte (c,n,rromHtte)
pactnperAe,'Ieurug Hs6tlrorrrH,oft rnoHHgau!I,IH rB

IlipeAIIoJl'o]l(elHLi',]I, rlTo ll3,'lyt1gg11a B,ctlblIIIrKII
rr,po'Lrcx0AHT To,[L,iKo B cTpol,o oflrpeAeIeHlHoNI
AoBoJrbHo y3rKoM f.iHTeplBaJIe A,'tttH go,'IH. I4s-
MEHCHHC H'HTEHCHIBHOCTI,I 'B IKAXAOM 'I,I3 3TI,IX

u HTe prB a,rr o B cooTBe'rrcTByeT ll,t3 M eHeHHIO'I.iHTeH -

crrBHocrr-r c[er(Tpa [4] n aronr xe AI'Iaira3oHe.
T. e. ecJrr.r uu 6yAelt pacIxHpflTb uHrepBan
A,'I LIIH BOr'l H, T O rll O,I yqrpl N'l'C n erKTrp, Ony6l U'XOn a U'
uurfi n [4].

Kpurnue N(z) ua Qr.rr. 2 n'ocrpoeubl A,'Ir

0

NL"70 !0
z, k,u

@ur. l. 3aertcuN{ocrb s,iteKrDoH- COOTIBeTCTBYIOUUX AHaIIa3O}lrOB 'C Ta'KI{M paC-

uoii n,Toruocr,, o, uo,.o.o,,"io. qero\r (,no:6opoHr x (t, z)s:1^ ), uro6rrr
Z:zm

rr oJl'no e,LI3 6 bIToq'Hoe rrr or,rr our€Hue p arBLHfl JI o cb
MaKCUMaJIbHOI\,ly 3HaqeHI;lIo, I,l3l\{epeHHoMy Bo

Bpoi!,rfl SID rra qa,crore 26,7 Metq. 
?11., 

paoorrHrbrBa,'rocb ,Iror,noueHIIe Ha

qacro'ie 32,5 Meq. Orsoureuur affirr,percrarB,IIeHbr a t'a6Jt. 2.

,'rvqer{Harr s [14] a,'rs SID
3l anrycra 1959 r.

i.,0-0,1 -A

o ,5--0, I
0,3-0,1

3,0-0,L
i. , 5-0, t

Ta6nut\a 2

1,345
1,27 3

1,235

1.,292
1",2L4

I ,0-0, I ltr

0,6-0,1
0,2-0,1
3,0-o,t
1 ,0-0,1

SrcnepHucrrr
Lp 1:za,z--rpf*rt

-L 12

-L,2

1.,29?,

1,270
'1,245

1,,262
L,23tt

tr42 ra6npt1bt BLIAH9, qTo I.taH,'IVqluee CorJIaCHe paCqerHblx AaHHblx C

AaHHbI1vtLI Ha6,,IIOASHI4fi trnteer MeCTO npli npeAnO,'lO;t<eHIIu o TOM, qTO peHT-

rerroBcKoe H3,rryqeHr4e BbrxoAHr B AHana3oHe 0,3-0,1 A (12 uoa6pr) tt

1,0-0,1 A (1 anpe"rrn). C pacurHpeltHeM )Ke Al'lana3oHa 3ro cor,'IacHe Hap!'-
ruaercr{. C,reAosare,riro, 

-trouoccf 
epulre e$tf er<ru rH11a 12.XI 1960 r. lt

l.lV 1960 r. O6'rscsurl pellrreHOBCKHM I'13,'lyqeHI{eM Co Cnel(rpaJIbHt'lNI

pacnpeAeJleuuevr [14] Ile npeAcraB.ltqercfl Bo3Mox(HbI\'1. Ha ocHoeaH]'III 3roro,
no-BLIAtrMOMy, NIOXHO CAeIaTb BbIBOA O TOM, qTO CneKTpa.[bHoe pacflpeAe-

d'reHHe peHTteHOBCKOTO 143r'lyqeHllfl BCnbllxeI( pa3JII'IqHO AJlf pa3,'I14qHt'lX

COr'l HeqI-lbIX BCIIbIlIIeK'
!,a.nee, eC,ILI npeAuOr'IOlKHTb, qTO peHTTeHOBCKOe U3r'lyqeHUe BCtlbllIIeli

o6yc.norneHo ,OpnrbeHttM I43IyqeHHe1,l BblcoKosHeprflqHblx rIacrl'lq [15], rO

9a66 rr Oprr;1uaH S*( l.):l(1,):const

lArrrnr3oH 
I 

orrrouclilc
I

.(rrarra3oH I or,,oa",,u"
I
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J q 50 I z 3 4 56 I

rl56 8t0

/,0 - 0,t

a + it a fiq
ll(zJ,c*t-a

@ur.2,3asuct4r4ocrb enexrponuoii n,'IorHocrH or Bblcorl,I n.lla tlouoctfepuoro
Bo3MyuleHI-rs 12 uon6px 1960 r. (a) 

-t't -.4,14-tlouoctpepHoro 
B03MyuleHI.ltl

I anpe,rr 1960 r. (6)

/,0-0,/ fi
,,t_0,1

.0,/

1l

N 121, cu-?

3,0 - 0,t

40



BpsA Jrlr cneKrp KoporKoBo.[HoBorl parrawtk 6yaer orpaHr.rqeH B AJrr.rHHo-
s,o.[Hosofi o,6nacT r. fl,oo,ouy 'HaMr.r AeJraercfl flonbrrxa ,o,6ra0Hr,rrb ,]roHo-
c$epusre eQQerrur rwna, ua6ilroAaBrxerocn I anpena oneKTpoM c ,Mar(cu-
MaJrbHbrM 3Har{eHI,reM [rHTeHCuBHOCru s O6nactu 0,3 A. Ilpuuerr,I ri3MeHeHr.Ie
rrHTeHcr.IB H ocrr.I Kop orxoe or Hoeoll p a AvraL\wv e o6 n acr u M srKo ro r,r g Jryr{eH rlfl

o6paruo nponopqr{oHarrbHo KBaApary Arrr{Hbr BorrHbr (s; til * #),a e o6ra-

crr.I xecrKoro H3ryrreH[s [po[oprluoHaJrbHo AJTHHe BoJrHbr (S* (1,) * ),) .

Pacqeru oruouresrrl ug6srro,{usrx florJroue 1112 (LPt:'u'' : 1.236\ vKa3brBa-
\api:oz,r ) "

Ior Ha xopouee couracue c AaHHbTMH ua6nrcAesxfi f ,ag:!9{= 1,2) .

\ ^Pf :rz,a )
stA)

A

Otr. 3. 3aeHcHNrocrb rroror(a perrrre-
HOBCI(Of O U3,'ryqeHUq OT A!'rr.rHbr BoJrHbr

Taxulr odp aeolr, IloHoo(bepHrrre sQ-
rfexrur rzna I a'ttpe,'rfl 1960 r. l,ro>x,lio
o 6ts,cru izrs cneKTpoM, ,r peACTaLBr'r e,H.

HbrM Ha $ur. 3. E,c,n,r.r npeAno,[oxo.rrb
Tenepb, qTo oT B'clIIbtIUIKLi K BCrtIbt[IKe
|IOJIO}I{e,HLIe M aMV M aJIbHO,tO 3H &rIeHL{fl
S- (fo) , a ral{x(e HaKJroH cnaAarou{ux
sersert (cr,r. Qur. 3) uoryr'MerHflrbcfl,
TO MO}KHO ,O6r,g,Cutirs pa3JIlLIqHble r.IO-
Hoc$erpuue sf cper<rrr H ,rrroJryqr{rr)

lrrqKrp, on'y6"rlurxornaruusui s pa6ore
t141.

Iloc,xonlxy rB,ce xe lIa o,cHorBaLHrI{i{
H3]/rre,H'LIfl B,He3atrlrHbIX I.{,OHrOCqtep,HbtX ,B,O3MyUIe,HLill CAe,laTb ,cTrpoIo ,olIIpeAe_
ireHHL,rx BbIrBoAoB ,o ,c'neKTpaJrEHoM pa,cnrpeAeJreH,Hli KOpOTlKOtBO.rrn,Ogofi paAV-
AIIXIT SATPYAHIZTCJIbHO, TO BBOAflTTCS NOHflTI,Ifl O6 A$SCXI'IIIBHOM IHaIIIA3O-
He ,pC'HT|eHOIBCKO|O H3,'t',yqeHl,Ifl, T. e. ficTH,H11,gg rpa0npqAe,rreg,lle s_(fu) a[-
rlpolKcl'lMHpyer,cf tIPflMoy|oJlbrHbtM parcrllipe,{e,trgHlieM ,B HeKororpoM r.rrHTe,pBa-
JC AJII,I.H BO.II.H

),2

\ (, - *) .q*gl s- (x) e-r(),,.') dl.: s-
?\rjut

/ f - ry\ a (\).n(z) 
,-'(tu,zt d,'u.\ ftvJ et

x,

S

tr1

3aeHclrN{ocrr, 3,,reI(Tpouuoii n,rorgocrr.i or Bblcoru npeACTaBJIeHa Ha eur. 2
(nyuxrnpou) . 3Ha.reHuq orHoureruafr Hs6r,rroqHrrx 

- 
nor,roulenafi Ha AByx

Apr--^ -qacrorax --!-'o:: A.rrfi coorBercrByrourrx Ar.ra[a3oHoB (S- (I) ) npuno-a P;: az, s

Aqrcfl s ra6n. 2. VIs ra6rruubr Br.rAHo, r{ro co,.rHeqHbre BCrrbrrrrKH', Bbr3BaBrrrl.te
r.rouoc$epunre eQSexrlr l2.XI u 1.IV 1960 r., corrpoBoxAaJrucb AoBo,'rbHo
)KeCTKHM H3,'ryrreHr.reNr xoporKoBo,'ruoeoit paLua\LrH (0,1-1,0 A).

IIpe>xAe qeM cAed'rarb oKoHqareJrbHr,re BbrBoAr,r, ueo6xoAr.rl,ro orMerr.rrb
cJreAyrouree, Hauu Aeaa,'rocb npeAno,'rox<eHHe o ro[,r, qro a$$er<rueur,ri:r
xoaQcpuuaeur pexonr6uHarluu (o (z) ) ue 3aBlrcur or Bbrcortr s Hax(Herl
cr6lacrll D uouocQepu. Vuer 3aB[rcr.iMocru cle6 (z) oT Bbrcorbr Nrox(eT nprl-
Becrlr ro,'rbr(o K roMy, vto sQ(lexruenbrii Ar.rana3oH perrrreHoBcKoro rl3ryqe-
HLIfl Bcnbluxu 6yAer HaxoArlTbcrr s 6o,ree KoporKoBoJrHonofi rracrr.r crreKrpa.
O6ruee >Ke coAepx(aHue BbtBoAoB rJe LI3MeHI{TCfl.

Taruu o6pasou, Ha ocHoBaHru I43,'Iox{eHFIoto NIareptiaJla, [o-IJr4AHN,toNIy,
N'IOX{HO CAeJIaTb C,'reAyIOUHe BbIBOAbI.

1. ConocraBJreHHs rzouocQepuux eQQer<ron c paKerHbrMr.r H3MepeHlrflNrr.r
peHTleHoBCKoro H3ryrIeHHfl yKa3btBatoT Ha ror rf axr, uro HapflAy c npfll\,rbr-
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MLI MeTOAaMT{ r.rCCJreAOBaHHq KOpOTKOBOJTHOBOTI qA!'XAr\L|U KOCBeHHbTe Mero-
AbI ycfierxHo Moryr npr{MeHsTbcfl.

2. Cnextpanriroe pac[peAeJreur.re HHreHcr.rBHocrr.r peHTreHoBcKoro r.rsJry-
qeHr.ifl Bctrbr[IeK p a3I[r{Ho Ailfr. p a9ilLlqHbrx coJrHer{Hbrx BcnbIIrIeK.

3. Hexoropble coJIHeIIHbre BcnbrlrrKu xapaKTepr{gyrorcfl AoBoJrbHo gHaqr{-
Ted'IbHhIM YBCJII{He FII{erM LIHTOHCLIBHOCTI{ peHTIeHOBCKOTO I,I3IyrleHI4fl B KO-
porKoBoJrHoBoft o6ra,crra (0,1-1,0A) .

EcrecreeuHo, qro Bce yKasar{Hbre BbrBoAbr AoJrxHbr 6url npooepeHbr Ha
6onrrueu gKc[epr,rMeHTaJrbuoM MareplraJre c flpr.rBrerreHr,reM AaHHbrx, rroJry-
qeHHbIx Ha paKerax I{ c,,yr*I,Kax' 

14 vas.l9.2 n.
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AKAAEMI4,fl HAYK CCCP
}I 3 B E C'114fl K P bI &1 C KO I'I A C T P O Afi3U II E C K O PI O E C E P B A T O P H I1

Tou XXIX, 1963 r.

o PAAI4OH3JIyTIEHyil4 V PEHTTEHOBCKOM I43flyrIEHHH
COJI H EI{ HbIX BCNbITIIEK

A. K. Ilanr.pamos

B pa6ore Hcnorb3oBaHbr AaHHbre no fmin, paAr.ror.t3,'ryqeHr.rrc u xpoMocrfepr.rnrrr Bcnbr[r-
KaM,^HaKonJreHH[,re 3a $ff - MIC lrrepoaofi certrc craHqnii N o6cepnaropuii.

L'I'ATIIC'I IITICCHI,I PACCMOTPCIiA CB'3b MCX(IY PEHTTEHOBCKI,IM I.I3TYI{CHI4CM U CBCqCHUCM

acnlruex n Ho.
O6uapyxeno [ecrb MoulHbrx xporrroc$epHbrx Bcrrbril]eK (6a;r.ri 3 rz 3*), Koropbre co-

BceM He cottpoBoxAa;lt4cl peHTreHoBcKurvr H3Jryqeuuena (1,(8A), a rarlxe BoceMb <(cABoeH-
HbIx)> BcnblilleK' KOTOpble reHepl'IpoBa,'llI peHTIeHOBCKOe II3JIyqeHlle TOJIbKO B OAI{OM y3,'Ie IrJIlt
MaKCrrMyMe.

VctaHosneHo orcyrcrBue aQQexra .HatrpaBJreHHocrr.r B peHrreHoBcKoM rls,ny'.reHlru
BCNbI[IEK.

Vctanonneuo, qro Bce Bc[JrecKLI paAllot43J'ryqeHua IV runa co[poBoxAalorcfl 3Hd.IHTeJrr:-
HbIM -IrOTOKOM 

peHTIeHOBCKOTO r.r3lyqeHlrq, .[rOCTaTOqHbrM Aflq nofB.itefiUq XOpOttrO SaMeTHOrl
(no fmin) AonoJIHI{TeJIbHofi uouusal\un B cJroe D uoHoc0epr,r. Kpau<o o6ryx4aerca ros-
MOXHOCTb OAHO3HaqHO|O COOTBeTCTBIIfl MeXAy Ha,'rlIqUeM peHTTeHOBCKO|O I,I3IyqeHIIg CO.iI-
HeqHbrx BcnbrIUeK I.t Bcrr!,recKoB paluoll3J'tyr{eHuq. IV runa.

floxasano, qro pflA MoulHbrx uonocQepnux e$rirexr,on (n c,roe D) nrranau pe]rrreHoB-
cKaM ugryrreHlieM or garuNr6osHx BcnbI[IeK, Koropbre BI,IAHbI c 3elr,rtu xar noflpqaHufl Hru
xe He BHAHrT coBceM. Taxofi xe pe3y.[brar ro,'ryqeH e [1] u [12].

Sror Saxr, [o-BrrArrMoMy, cBr.rAere,,rr,crByer o roM, qro o6iracrr reHepatlr.ru peHTreHoB-

cKoro I.r3d'IyqeHI.It He ofpaHI.lql.IBaeTcs o6,lacrurc cBerIeHI-Iq Bcflr,tlllKLr n Ho , a pacnpocTpa-
Hqercfl Ha Bbrcorbl B HecxoJrbtio AecffTKoB Tblcq.r K[,'roMerpoB, B o6,racrb KopoHaJlbHoryr KoII-
aeHcauuu.

ON THE RADIO AND X-RAY EMISSION OF SOLAR FLARES, bv A. K. Pankra-
toa.-DaNa on lmjn r,ad,io emission and solar flrares, ool,lected du,ring the IGY and IGC
by observatories and stations have been used.

The connection between X-ray emission and the emission in lIo oi ilares is studied
statistically.

Six intense chromospheric flares (importance 3 and 3f ), which were not accompanied
by X-,ray emissi,o,n (I<8 A) , rvere detected and also eight <doubled> llares which gene-
rated X-ray em'ission only ,in one knot or maximum.

The absence ol a directivity effect in the X-ray emi'ssion of il.ares is esta,bli'shed.
It is found that all type IV bursts of radio emission are acbompanied by an appre-

ciabl,e flow of X-nay em,issi,on, suiiici,en,t lcr th,eappe.ana,nceof awellnoticeabl,e (accord,ing
to imin) additional ionization of the D layer. The possibility of a unique relation between
the presence of X-ray emission oI solar flares and type IV bursts oi radio emission is
discussed brieily.

It is proved that several intense ionospheric effects (in the D la1,er; are due to the
X-ray emiss'ion from beh,ind-the,limb flare,s, which a,re seen l.rorn the earth as a subfl'ares
or not at all. An identical result was obtained in [11] and [12]. This iact is apparently
evidence that the region of generation of X-ray emission is not limited by the region ,rf
flare emission in Hn but extends to heights of several tens of thousands of kilometers
into the reqion oi coronal condensations.

PeHueHogcKoe I,I3JIyqeHI4e cor-tHeHHbtx BCIIbIIIIeK, yBeJII,IqHBag voHV3a-
ilrrlo B HrzxHeft r.roHocoepe [1], susunaer UeJrblrl pflA reoQl{3plr{ecKl4x aQr}ex'
TOB, TaKlrX ',KaK B,He3a'[HOe yBeJII4qeHI{e IOTJIOU],eHU g KO,CMHqeCiKHX [IyMO,B
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(SCNA), norroureHue KoporKrrx paAr.ioBorrH (SWF) , Bo3pacraHHe h4r.rHH-

I{aJIbHbIx riaCTOT Orpa}KCI'lLIfl lmin u AP.
tr4cc.rue4onaur.re 3rux flB.rrerruri B 3uaqrrreJrrrr{orl Mepe c[oco6crByeT rroHii-

NaHHIO ilplrpoAbr tpnsuuecxux npoqeccoB Bo BcrrbrrxKax.
14cno,nr,sya o6ruapHrrii 3KCttepHMeHraJrbHbrfi N,rarepliaJr, HaKon.lreHr{bIfi

Ro BCeM N,rHpe 3a Mf I - MfC, N{o}K}ro rorrbrrarbcfl perxHrb rarKHe Bax(HbIe
Bonpocbr n Quaure BCrrbrrrrel{, KaK npHpo,[,y, Bbrcory rerrel,rauHrr r4 )KecrKocrb
I)eI{TIeHOBCKOTO l43r'IyqerlHfl, elo B3aul\,locBfl3b C pa3BI,lTHet\,1 BCIIblrueK B Ho,
a TaKxe pa,([ou3JryrteHr.reM BCrrbr[IeK r4 ycKoperrr.teM nporoHoB Ao 6orr,rxIax
:ueprufi H r. 1,.

Pacc,l,torpeHHe[,t Her{oropbtx u3 3T14x BonpocoB Nrbt r4 sar4Melacl B AaHHofi
pa6ore.

I. .[aHuue Ha6rrc,qeuufi

B pa6ore 6srnlr ucnoJrb3oBaHbr AaHHbre o xpouoccpepHbix BcrrbI[IKax It
roapqar{riflx [2-5], su6pocax r{ aKrr.rBrrbrx npory6epaHrlax [6], o paarzoHs-
JyqeHur.r co,IrHeqHbrx BcrrbrureK [7, B], a raKxe B lrer(oropbrx cryr]aflx AaH-
ubrc ro SWF [4].

PeHrreHoscr{oe }.igJ-ryqeHIze Co.nHqa }r3yqaJrocb rro BO3pacrar{}rsN,r MHHII-
r{aJlbHbrx rIacToT oTpfl}KeHHfr fmin trpr4 BepTHKaJILHOM 3OHAHpOBaHI,TH IIOHO-
crlepu. [.nn aroi.i ue,nu 6u.nl.i B3flrr,r pe3yJrbrarbr rra6JrroleHHfi, nonyueuuste
Ha uuponofi cerr.i HoHocSep_nux craHr(Hfi 3a repu'oA Mf I - Mf C.

B xaqectse ocHoBHL,Ix 6br,[l.l sssru rpx rpynnbr TecHo pacnoJro]KeHHblx
crasuuli c 1S-uuuyrHblMH r]r{repBaeaMr.{ Me}KAy Ha6rroAellr4flMx H oAHopoA-
ubrM H pegyJrbraraMrr Ha6.nroAenuri.

a) IlepyaucKr.re craHusrr: Huancajo (l25 75,3W), Talara (4,65 81,2W)
u Chimboto (95 78,6W) - srpSexruaHoe BpeMs Ha6.nrcAeuufl BcnbrrreK
c 13 no 22h wuposoro BpeMeHr{.

6) fnoucxr{e craHuHH: Akite (39,7N 140,1E), I(okubunji (35,7N 139,5E),
Wakkanai (45,4N l4l,7E), Yamagawa (31,2N 130,6E) ra Okinawa (26,5N
l28,0E) - eQQexrrlBr.roe Bpelvrrr ua6.nrcAeHufl BCrrbIrrreK c 23 no 7h uuposoro
BpeMeHH.

n) Cosercxrre craHuur.r: Cuu(;epouo,rr (34,1E 44,7N), Mocxna (55,5N
37,3E) u loprr<lrfi (56,2N 44,38) - sQQextuBHoe Bpervrfl HapflroAeHr4fl Bclbl-
rueK c 5 no l4h MupoBoro Bper\,reHri.

flsrenae BKJrroqaJrocb B crrHCoK peHrreHoBcxux ecp$exroB, ecJru Bo3pa-
craHHe fmin uerKo BblAerqrocb Ha $one cyroqiloro xoAa, a BpeMq ero Ha-
rlaIa, AJII.ITed'IbrHOCTb H aMn.IIHT'yAa XOpOiUO COBlaAar'lLt Ha ,COTCeAHTAX ,CTaIHUI{-
qx. Haqa,rou eQ0e,xra cq,Lrrarcf MoMelHT ne'pBor,o ga6,rrcAelrufl, LKorAa Bo3-
pa,cTa'HHe yx(e3aMe'r]Ho, a,Ko'HIIOM-'M,OMeHT ,ti,OCJIeAlIetO Ua,6.nrcAeH,Ug,. KOtAa
Bo3pacraH[e eue He r,icqe3Jro. Haqano eSSexra c roqHocrbto Lo 15 nuu
coBI]aAaeT c TIoTIBJIeHIIeM ITOTOKa peHTrerIOBCKorO I]3.riyrleHl{fl, AocraTorlHoro
Arr norrBreHr.irr 3aMeruofi 4ono,ruure.rrsoit Horlr{garllrti B croe D. Koueu
a$Qexta Bo MHotHx cdryrlaflx 6nt,r onpe4eJleH MeHee roqHo, TaK KaK Bo3Bpa-
IileHr.re Imin K cnoxofiHouy ypoBHIo qac'ro 6ltno oqeHb IIJIaBIIbII\{.

Bcero, TaKHNT o6pasou, no fmrn 6tl,ro sHAe,rreHo 3a Mf f - MIC oxolo
600 peurreuorBcKr.rx a$ cpexron. Ka>NAr,ri;i c,rryqafi 6un ox apaxrerprr.r3esrn 6 r, -

,rroM no rpex6an,rr,Hoi.i uKare, yqLrrbrBaBIxIiM aMrJII.ITyAy a AJII,tr€,rtbllrocrb
:rpQexra, a raKxe geur.rrnsrir yro.rr Co,nur1a. Hau6o,ree rur,are,rbllo 6u"un BbIAe-
,,renbr BCe erfQer<rr,r B r.rHrepBaJre 13-22h UT. I,Is-sa 3uaqrareJlbllr,lx rp;nyxrya-
rlplfi e Imin Ha srroricKHx craHuurix HeKoropoe Ko,rtHrlecrBo cla6r,ix ecpcpexroe
B lrHrepBaJre 23-7h UT r,ror,ro 6url nponyureHo. BcreAcreae 6o.nr,uroil reo-
rpa(ruuecrofi uuporol \>45 N) conercxue craHqt{fi 6u.nu uelree qyBCTBLI-

TeJrbHbr r aSipexrant BCrrL,rtueK B 3r{MHee BpeMtI. Orcyrcreoea,rll AanHLIe ga

uor6pl-4exa6pr 1959 r. AJrrr repyallcKux crauuuii. B qe.noivt )Ke clnicoK
eQrpex'ron Bclrbuuer( or(a3aiICfl Aocra'rorruo o6urupHrnr u 6tut ucrroJrb3oBarJ

Ar'I g,(a,lbFieiiurux conocrannctluit.

l1 H3B. I(pbrMcKoft o6cepaaropun, r. XxIx 161



II. ConocraBJIeHHe e$$emon peHrneHoBcKoro H3ryrreHuq
c xporuocSepHbrMH BcrrbrlrrKaMH

l. Alst 79|6 peurreH,oBC,Kr{X aScfexros (or 600) 6nrnl.r'oAuosHaqHo Hai;i-
AeHbi coorBercrByrourue xpouoc$epHbIe BCnbr[It<1. !,na 9]s s$Oexroe 6HrlI
uariAeuu 6o.ree rreM oAHa BcrrburrKa (2-3) sa raxAsrii a$$er<r ri oAHo3Haq-
Hoe coorBercrBue He 6lr.no ycrauoB,'rer{o. Ocra"ryrnue 120/s aQQerron 6yAyr
o6cyx4arrcfl uHxe (cuorpu pasae,r IV) .

2. BcrrturxH c peHTTeHoBCKLIN,I H3,ryqeHHeM oKa3aJllicb irorrrr.t oAHopoAHo
paCnpeAeneHHbIMH [O BCeM AOr'llOTaM OT UeHTpar'il,Holo l,lepuAuaHa CO.nuUa
r.r B rroflce rxupor npr.iMepHo -f 30o or gxBaropa. Cne4yer, oAHar(o, nonyrHo
orMerr.irb, qro s 1959 r. ua6.nIoAar'Iocb pe3Koe uecoorBercrBlre qr{cJra peHrre-

HoB,cK,r.rx aSSeu<r'on or ,ce-

eeprrol:r u roxriofi noJly-
c$ep ColHrta. To,ruro l4
r.{3 150 stfSemos, r. e.

-10% 6rr.no eusnaHo lo)ii-
I]bIMI] BCNbIIIKAMH.

Aa.rree ro BcerM orolK-
,U,eCT'BJIeFIHbIM CO B,CIIIbI[I-
KA]VITI (PEIITTCII{OlBCIKI'I'M :$-

<Dnr. l. 3asucilMocrb cpe4uero 6a,rna penrrerrou- (leNralt 6t l.no tlpoBeperllo'
rlMeercs JtLr e00exr ua-
IIp arBJIel]HOCTI,I iB HIHTeH'CHB-

HOCTH perHTlfeHlOrB'CKOIO'H3-
ryr{ern'firl. E,c.n,u 6ni aror e(l$erxr 6u.n o6uapy>xeu, To 3To o3Ha,qad'io 6sl, uro
3Ha'qHTeIb'Fiafl LoJttr rroroKa 'peHTrerHoBCKoro H3ryqeHHq reHeplr.rpyeTcfl Iq
rry6nue 6oree 50 rcru a QorocQepe, ro ecrb ua rny6uue 6o.noue 0,3 a [9].
Arg eroro rB,HylrpH'KaxAo,rro AI{arrla3,o'Ha AoJIror or IIeHT'rpar'Ibnlorro MerpI.IAI.Ia-
sa Co.n,sua (0-10', 10-20', ...) 6nr.nu ycpeArrer{br ,6ar.nrr per{rlrer.roB,cr{Hx
aSQerroa. Pes,y.ntrarlr yrcpeAgergHfl n,prglBeAelHbr Ha Qur. l, rAe rrro ocrlr
36rcq14s,g OTJIo)KerHO 'parCrCToErHHe OT I{€HTrpzJIb'H,oIO MepIIAI.IaHa ,B rpaAy,Cax,
a [o ocH opAr{Har - ycpeAHeHuuft 6an,r per-rrrerroBcr(oro s$rperra. KaxAoir
TorIKe coorBer,crByer 6o.rree 45 cJryqaeB peHTteHoBcr(oto H3ryrlesus. Vz pr{-
cyHKa BT.IAHO, qTO BCe TOqt(H XOpOTUO irO)KaTCfl Ha topI.r3Ol{Ta,rrbr.ryrc npq,Myto
II r{To [IurKa,Koro peaJrhH,o oxlyruM,oro aSQexra Haifl'paBJIe.H,HorcT'ru, rro-BHAH-
MoMy, Her. Ta,xuu o6pa:ou, orcHoraHafl AoJrfl ,Ilor,orKa peHTferHorBCrx,oro H3r'iy-
tIeHHfl rerre,pHpyer,crr Ha rny,6rHax,MeHee 50 rcn,n rporoc,Qepe ilJrLr )Ke,B xpo-
N,r,o,C,Q e,p e.

3. Bc.neAcrslre 6o,luruoro HHTepBaJla MelKAy uoHoc$epulrnru na6,rrcAe-
HHflMH (15 ttuu) Ha[rH Aar]Hbre oKa3airHCb Nra,ro npr{roAHbrMH AJttl AeraJrb-
HOIO H3yr{eH[q BpeMeHIrOrO COO1BeTCTBI4fl peHT|eHOBCKOTO r.r3IyrleHHf ]t CBe-
qeHHfl a Ho. Mr,l, oAHaI{o, troIrbITaJII.tcb 3To cAeJrarb crarlrcrHqecK[I rro MHo-
rl{M_ c,'IytlatlM.

FIa rpur. 2 gaueceglt pacnpeAeJreHHfl Mo[,reHToB rorrB,'IeHr-tr cBeqeHHr B

Ho (xpunaa 1) u penrrer.roBcKr.rx e$Sexron s D-c,roe (xpueat 11) orHocil-
TeJIbHo MaKcLIMyMa BcnbrrrrKr.r e IJo. 3Aect Hcro,'rr,3oBaus 72{6 peurreHon-
cxux eS$exroB, AJrfl Koropbrx e [2, 5] AaHbr MoMeHrbr NraKC]rMyMoB RcrrblrxeK.
flo ocu a6curlcc orfloxer.ro 3ana3AbrBaHHe r.rarrara coorBercrByroqero aQ-
cper<ra orflocHTe,,]L,rHo NlaK,cHMyMa BC'nbtrxxu e Ho, a I]o ocr4 opAH,HaT-KoJr14-
qecTBo cr'ryqaeB c TeN,r n,rH ApyrHlvt 3al"ra3AbrBaHuev. vs paclpeAeJlelHus II
BHAHo, r{To floAaBflarouee ql]c/ro HaqaJr peHTteuoBcxux ecpQexroB ]'KJIaAbt-
Baercfl n -t-15-uuuyrrrltfi r.ir-rrepBaJr or lvraKcr.rNryrvra BCrrbtrll(u n Ho, npt4qelu
NraKCHN,ryM paclpeAeJreHufl cABrrHyr u3 ^-5 uun BnpaBo or rraqaJra Koop-
iluHaT.

Bc,reAcrsue 6o,ruuoro uHTepBaJIa [,re)KAy coceAHr.iMH ua6,rrcAeunsuu
(15 nuru) MoMeHr o6uapy>r<euuf peHTreHoBcr(oro H3.[vqeHHs no l.tn gana3-
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AblBaeT B cpeAHe[,r Ha 5-7 ltutL or MoMeHTa IlofBJreHHr{ rroroKa peHrreHoB"
CI(OrO H3d'IyqeHHg, AOCTaTOqHOTO A,'Itl [OflBJIel-IHfl 3al\,leTHott LOrrO,'rHHTeJIbHOfi
uoH143aiIHH B cJrOe D. EC,ru 3To vqecrb, To pacnpeA,eJrer{rre 1.I c4nunercfl BJre-
so ua 5-7 nuu. Tor1a N,ror\,reH'r'bl norrB,rreHufl coorBercrByrou{ero peHTreHoB-
cl(oro rroroxa 6yayr B cpeAHeM BecrrMa 6,rr.isxl.r K MoLreEraN,r MaKCuMyMa
BCnbruKH B Ho.

Pacnpe4e,reHue 11 6rt,ro pas6uro B coorBercrBna c A,rrnreJrbrrocrbro peHT-
reHoFcKoto H3Jryr{eHHfl rra rrqrb uacreli, Koropbre r4 npHBeAeHtr ua cpr.rr. 3
e rofi xe clrcreMe KoopAflHar. I-ilt rbpa Ha Kax(AoM pacnpeAeJreHurr yKa3brrBa-
er r(oJtrzrrecrno l5-nr.rHyrHbrx r..rHrepBar'roB Ha6,lrc4euu11 c nosb[xesno/i l*in.

Oar. 2. PacnpeAeneuue sanasgnnauuil HaqaJrbHr,rx MoMenroB
o6napyxeuua peHrrer.roBcKoro r.rSrryqeHr.r, no fmin oTHocHTer,-rbHo

l\,roMenra r'taxcutvryMa BCIIsnTTKH n Ho, t. e. pacnpeAeJleHlre

Al.:lnorX-_l-n*uo (KpHBafl II) tt L.t:luaqHo, --lmaxLl, (xpuean.I)

tr4s pucyura BLIAITo, rrro qeM Kopoqe peHrreHoBcr<uii eQ$exr, reM 6.iIltire N
MaKCI4MyMy BCnbt[IKr,t OFr HaqHHaeTc.fl, u, COOTBeTCTBeHHO, qeM AJIH'IeJIbHee
e$Sexr (u cra,rr,uee) , reNr par{btue MaKCr.rMyMa BCrrbuuKr.r oH r\{oxeT Haqarb-
cst. Ws Qur. 3 q,cHo, qro JreBoe r{pbrJro pacnpeAe,'resus II (cru. Qur. 2) co-
craBJrsror rJraBHbrM o,6pa3orvr oqelrb AJrr.rre,'rbHbte a$Qexrsr. VloMR,ue:ur, uro
ua $u,r.2 ne saruerceHa caMar,'reBarr qaicrb parcrpeAeJrer.rufl II. Or a xopouo
BHAHa npH Cr'rOx{e,HHlH pa,CnpeAe.ileuaft rlur. 3.

4. Pacrrpe4e,'reHHe II ua cpur.2 c4nuuyro orHocr.rre,'rbHo pacnpeAeneHns 1
Ha -l I lrtun. Pacnpe4e,reHl4e HaqaJI BcnbrrxeK B Hooriloc7TeJrbHo Nro\,reHToBa
o6Hapy>xeHHr peHTreHoBCKoro rr3ryrreHHrr 6onee HarJrflAHo rroKa3aHo r{a

$ur.4. Ec.[H onqrr yqecrb nolpaBr(y s 5-7 nLLH,ro B pesyJrbrare rro,ryqr4Nr,
qTo 3aI]aSAbrBaHI,le IIotBJreH],rr{ COoTBeTcTBytotr{erO noTol(a peHTIeHa OTI]OCIr-
TEJIbHO HAqATA BCNbII]IKII COCTABd'IfCT B CPCAHEM IIO BCE\,IY PACNPEACJICHI,Irc
oKo,'ro 5 .mun. Taxuu o6pasolrr, B caMoM ltarraJle BCIbIITTKH peHTteHoBCKoe
pr3JryqeHue HMeeT Hilv IreAocTaTorrHyro r.rHTeHC?rBHocTb LlilI/l MeHbuyro
N(ecrKocrb, qro6n Br,r3brBarb 3aMerHyro AotroJiHHTe.rtbHyro LoHHgatlr.rro B

D-croe.
5. Ha 6o,ree uupoKoM Marepua,re noArBep)KAeH BbrBoA [1], uro cBerrerntc

BCIIbIIUKI.I s H o A,'Iurcq o6u.rHo AoJIL[Ie, rteM peHTreHoBCKoe fl3,tyqggp1".
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B AonorrHeulre r( BCrrriliIiaM, npllBeAeHHbIM s Il], HaliAeHa eule BCnbI[IKa

30.VIi'1958 r. s 15h23', AJtfl Koropot? Anure,rlsocrb perlrreHoBcKoro H3Jlyqe-

HHfl 3Haql.iTeJIbHo npeB,briixaJla AJIIITeJIbHOCTb BC[bIiIIIKI,I s Ho . 14ueercs rax-

i'r(e DflA noAo6ttulx c,lyqaeB 'co BCIIbrtrII(aMH Ha JIHM6e (uanputnrep' N 
90?9'

1296, L7 l6 no [5]), A,rifl Koropblx H_crl.IHHaf AIHreJIbHocrb cBeqeHHf B no

MorJIa cyu{ecrBeHHo npeBbllxarl ua6'nrcAaBuylocfl'

@nr', 3. PacnpeAe;leuue II c Szr. 2, pas6utoe Ha Iirrb uacrefi,
'n toorBercinHH c Arll{rerllHoi;lf, O.nt..HoBcKoro sQQerra

O6riapyxgHbt Irlecrb oqeHb cllJllHblx BCnblIrIeK (6ann 3.n. Q+-)r^[orgPile
coBC.er!,r He conpoBox(Aa.[ucb peHrreHoBCI{4M u3rilyqeH14eM (JVe 2066, 2945,

5627 \o [2] rz Ns 0216, 0300, 1357 no [5]), npuueM 3ror pes,yJl-brar noA-
rnepx4aerCr AaHHbTMH rto 3aNrHpaHI4Io I(opolKl'lx paAI'loBoJIu (SWF) .

C roqru 3peHHs HsyqeHurr yc,toeufi reHepaIlur.i BbICoI(o3HeptrtqHbtx 3reKr-
poHoB Bo BcrrburrKe 6o,rtruof.r HHTepec [peACTaBJIfl]or <<cABoeHHL'Ie>> BCIIbIITIKI'I
'(qir. [2, 5]), xoropue IIMelor I4JILI AByrop6yrc xpneyro pa3BHrHs n Ho H"rn Asa
6,rraSKlix nOc.rreAOsareJlbHo BoBroparculfixcfl y3,'la oAHHal{oBoro 6anna. I{altr't
o6napyx<euo BoceMr, Tar{?rx r<cABoeHHbrx>> BcnbtlrteK c reHepauueii penrrena
1'or,rbr(o B oAHoM y'sne [10] ]IJII{ B MaKCHMyMe (Ne 1074, 1121, 0843, 2168,
5910 no [2] c renepaquefi peurreHa roJIbI{o Bo BropoM y3,'le Id,'iH N{aKCHMyMe
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r{ J\lb 1810, 2275llo [2] u No 2673 rc [5] c reHepaqueri penrreHa ronr,I(o B rep-

BoM ySae u,rru rurarcuUytrle).
Eh"uo rar>x" oOurpy*l'o I I <cAsoeHHblx> BcnbIrIeI( c reHepaqugfi P9':l-

I'eHa B o6oux v3rtax IirII'I MaKCI'lMyl\'1ax (i\! 0055, 0710, 0849, 1067' l068'

n
100

iDnr. 4..PacnpeAeaeHlle sanasAHsalrlrfi peHrreHa no f-in
HaqaJra Bcllbtult(u r FIo , r. e. Al : lrau x * lrauHo

1571, 1841, 2124, 4130,4140, 5569 no [2]). 3lu pesy,rbrarbl no <crtsoeHnbrM)>
BCIbIIXKaM IOATBepXAaTOTCE AaHI'lblMr4 nO SWF. Bce erU c,'Iyqafl rpe6ylor
Aa.nsHerlureto H3yqeHr4, c npHBJreqeHlieN,r /Iar{Hbtx o KoHt|nrypauu14 N,ranurr-
ultx no.rrefi Bo BclbrruKe, Kpr4Bbrx pa3BHTrlrl BCnbrun{rl n FI 6 u Apyrr.rx Aarr}rbrx,

III. ConocraBJIeHae eSSexron peHrreHoBcxoro H3ryrIeHLIf;
c pa,qHor,I3JIyqeHIreM Bc[blureK

l. I4s Nraesuuxcq y Hac AaHHbIx o 56 ecnnecxax IV rvtna l7l 42 ectt,'lec-
Ka rrofia,rr]r B r.r3yqaeMbrii Har{a nepl4oA Mf f - l{f C. Bce ourr conpoBox{Aa-
JII'ICb 3HaqHTer'lbHL,lM BO3paCTaHI'iel\4 MI.IHHMaJIbHbiX qaCTOT OTpaxeHHfl. EUe
AJrrr urecrr.r Bcrr,'recKoB B r4rolIe 1957 r. u. E\JttI AByx-B Mapre i960 r. y uac
r.rMeJrHCb AaHr'rble no swF [4]. Bce BoceMb BCrrJIecKoB corrpoB())KAa,'rr.rcb 3Har{H-
reJlbHbrMr.r e$Sexrarrau e S\ /F,

2. tr4s 42 scnrecxoe IV rula 20 BCrI,recKoB LIMeJII{ Ha \,rerpoBbtx BoJIHax
roJrbKo ilepByro Qasy (xareropllfl A) u 22 Bc[JIecKa - u repByro Li Bropyrc
(xareropun B) l7l.ONasarocr, qro BcrIJIecKr.r Kareropuu B corpoBo>lrAalor'
cfl B cpeAHeu 6o.nee 3HaqrlrerbHblN{ noroKoM peHTteHoBCKoro H3JI5rqgg1491,
rler,r BCnflecKH i(areropuu A. B caN4oM Ae,'re, cpeAHufr 6ant perrrrerloBCKoto
ecpsema nf.1n no 20 c,ryqaqM Kareropt{rz ll paneu 2,0, a no 22 c.n5r.vs5114

KareropHr B oH paeeu 2,4. Xors A,rn 800/e acn,recxoB xareropl4r.l A cooTner-
crByroulue BCrrbIrrKr.I Jrexar B noJloce AoJItor 45-90" or ueHrparbHoro
NrepHAr.raHa v I Jrfl 740f0 BcntecKoB Karelopuu B - B IloJloce Ao,'Iror 0-45o
or IIeHrpaJILllOrO MepLIAI4aHa [7], oueru4lro, rlro ynoMflHyTblfi suure pesyr'lb-
Ta'r He r\{ox<er 6rtrr o6r,flcHer-I Tar(I4M pacnpeAe,'IeH}reM paAl4oricrotrHl4KoB no
.qo,,rroraM (cu. pasne,r II, n. 2) r,r cBr3aH, Iro-BrrArrMo\,ry, c Ap),rr4N,rr4 oco-
6eHnocrr utz 3TLix HCTorIHI.it(oB.
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3. llo Aar{r{brrvr [7], ecn,recrfi paAr.ror,r3JryqeHr.rfl Ha Bo,lHe l0 cu, r4Merc-

ul{e AJrr{TeJrbHocrb 6o,rrure l0 *tun i.r ll'IorHocrb IroroKa B MaKCHMyMe
6o.nrure 200 , 10-22 erf n2 . etq, c 6ontruofi neponrHocrL,rc (6o.rree 90 7o ) co-
IrpoBoxAalorcr BCnJrecKaMrr paAuoH3,'IyqeHLrfl IV rana. ?7s I I I raKHx
BCrrJrecKoB, B3flrbrx us [7], 100 BcrrJrecKoB, r. e.90% collpoBoxiAa]orcr
Ha.4exHbrMH BO3paCTal{lrRt,tra fmin . IIoc,re npHB,leqeHlrf AaHHL'r-x no SWF
3Ta AOJrf BO3pOCJra AO 950/0, T.e.y raKr.rx BCIJTeCKOB BepofrHocrtr conpo-
BOXAaTbCfl peHrreHoBCKHM l.r3,ryugsp1aM rr BCrrflecKaMH IV runa BecbMa

Itt
iU

-,oh
'u. at,

<Dur. 5. Pacnpele,relrue All: l,,rrX-/ o,.,r1gr-olHocltre,luto Al2: luaqx-fra.r Ho

6,rusxn oAHa K Apyroii. Taxur,t o6pa3oM roA1Bepll(Aaercq ynoN'ltllly'Iblii I(pli-
repurt llrer-lyrirrau [7].- 

A c apyrofi cropoHbl, xopotilo noArBepxAaercfl cAe,laHHbIfi B n. I rperl-
ero pa3AeJIa BblBoA, tlro BCe BCIl,recl{]'l IV ruua conpoBox(Aalo'lcq 3Haql4-

TeJr[,HbtM IioTOKoM peHrreHoBcl(oto LI3JIyqeHI4f. CJIeAyeT [OAqepKHyTb, rlro

oCraJIbHble 5f6 cu.llur,tx BCIIIect(os Ha 10 cttL He ConpoBo)KAalorcs P!ur1e-
r{oBCKr.rNr H3.ryqeHueM (26.IX 1957 r. s 18h36*; 19 XII 1957 r. r 09h16-;
l2.II 1g5B ,. u23n42'"; 

'14.1 
1959 r. s 21h30,"; 21.XII 1959 r. e 00h50"').

4. Vls 600 pacu,rarpr.iRaeN,rbrx peHrreuoBCr<ux acp(texros s D-cnoe roJlb-
Ko AJrf 130 s(r$er<roB y rlac LIMeILtcb AaHHL,le no BCIIJIeCKaTvT IV Tlzrla (x3

17] u [B]) . Conporox<Aarcrcfl ,'IH octa,'Ibllble pellrreHoBcKne eQoer<ru Bcnre-
CKaMH IV rlina? Mlt erOr BO11pOC 3AeCb FIe paCCNIaTpllBa,'l[i, HO NlOx(eNI

npeAnoJlalarb, r{To conpoBox(Aalorcf. 3ro naAllo ll3 c,'IeAyloqelo'
fIo Aasuur,r [7] oNo.no 25]e ncn.nec,KoB Ha BoII'He I0 cn c A,'Irllre,lbrltocTblo

MeHee 10 ntin u lJtorHocrblo rroroKa B N,taKCHMyMe 6olee
100.10-22 Brf j42.eq, a TaK>Ke oKoJIo 500i6 rcn"uecKoB Ha BoJIIle l0 cJtL c AilI4'
TeJrbHocrbro 6onee' lO ntLtL LI nJIorHoCrbIo noTOKa B MaKCHl,lyMe (50 *
+- 100) ,10-22 orln2. 24 corpoBox(AaHlrcfl Bctl,lecKa\'lr IV rHna I'la Merpo-
Bblx BoaHax. llocronuxy raKIzx BCnrect(oB 6o,rtrue. tIeM BCIIJIecKoB c AJIH-

Te.rtbHoCTLIo 6o.nee 10 "nuru u IIJIoTHoCTbIo noToKa B NIaKCIlMylae 6o.nlue
200. 10-22 BTlil2. ?q, .to Brl0,rHe BO3MoxHo, qro A,rfl ocraJrbr]brx 470 penr-



tenorBcr{t,tx e$cllemor rar(x(e LIMelorcs BCfiJIecKI4 IV rUna. 3r'or BoIIpoc
6yaer paccMorpeH B orAeJlr,Holi pa6ore.

5. Ha 6onee o6uru,pru,ou lvraropr{a,,ie noATBepxAeH cAeJIarHHtrfi e Il] nsr-
BOA, qTO Haqa,lo reHepauuH peHTreHa SHaqHTed'Ibllo Iylime cooTBeTcTByeT
Haqary paAHor.I3JIyqeHHfl Ha caHrHNlerpoBblx BorI{ax (10 c,tt), qeM HaqaJIy
BcrrblrrrKr4 B Ho.3ro sliAHo us $ur.5, rAe IIo oCI{ a6cqltcc oTJIo)KeHo 3ala3'
AbIBaHr.re HaqaJIa o6uapyx<euua peHrIeHoBCKoIo aQQenra OTHoCI'ITeJIbHo

HAI{ATA BCIbIIIIKI,I, A I]O OCII OPAIiHAT 
- 

TO }KC CANIOC, HO OTHOCHTEJIbHO HA-
qara paAHoH3rylleHurl Ha 10 clt. orleilbHble c,lyqal'I o60sHaqeHbl Kpyxoq-
I(aMH. Crpe,rxli BnpaBo yKa3blBalor, rITo AJls 3TI{x cJlyqaeB BCTIbIIIIKa Haqa-
JracL, paHblxe [pHBeAeHI]oro B [2] u [5] BpeMeHI{ LI rlro orll KpyxoqKI'I Aodr}KHbI
CABHHyTbcs BnpaBo.

BcerO Ha plrgyHKe npeAcraBJleno 103 peHTleHoBCKl.Ix sipipeKra, HMelo-

utr{x paAuou3JlyqeHire IV runa uz [7] u [B], n oauo3HaqHo cBs3aHHyIo xpo-
rvroc@epuyto BcrIbIUIKy. I4s pu'cynxa BLIAHo, qro A,rltl 6o;tlruuHcrBa cJIyqaeB

I{AI{AJIA PC}ITTCHOBCKOTO I4 PAT.LIOH3,IYqCI]I4fl COBTIAAAlOT C TOqHOCTT,TO AO

75 ittutt, T. e. Ao BpeMeHnoto tillrepBaJla MexAy AByMs CoCeAIILINII IIOHg-

coepHuutt Ha6rloAeHHsr,'ttE. To,rlxo oKo,ro 100/e c,ryuaeB BbIxoAflT 3a npe-

AeJILI 3Toro I,tHTepBar'Ia. BosMoxHo. qTo AJIfl 3TI{x C,'lyqaeB peHTfeHoBCKoe

lr3JryqeHrre B MoMeHT npeAbtAyulero Ha6JIIOAeHHq yx{e LIMeJIocL, uo 6U.no

HeAocraroqHo, qro6rt BbI3Barb 3aMerHoe Bo3pacraHl.Ie fmin, TorAa rax 6o-

ree qyBcTBr.lre,rbHaq H a3eMHa fl p aAlioa tril ap aryp a y]Ke o6Hapyxfl.na HaqaJIo
p aAHoBCn,'recKa.

flpu u4ea.rrbHoM coBlaAeHHLI HaqaJI peHrreHoBgKoro H3ryqeHl'Ifl, paAllo-

I,r3lyireHufl ga 10 clt H CBeqeHHg n Ho nce Cflyr{a[ r'Iel,'I[ 6bI Ha AI,Ialo-

HaJIbHylo nptlMylo ,4. Pea,ruuo' yrlHTblBafl Bo3ivlolKHble ouru6xa B onpeAer'le-
Hr,il.i' HaqaJI BCIIbIIIIKLI H paAllOll3JIyqeHI4g, NTO}KHO Cql{TaTb XOpOTIIO cOBIIa-

IaroxIHMH HaqaJIa c,ryqaets. Jte)Kaulrx Me)KAy npRuuulr 6 u B. Or<ono

30fq c,tyuaeB flex(ar npaBee npanoil B. Ans HI1x HarIaIo peHrreHoBcKoro
I.{3r.tyqeHHq ropa3Ao.rty.rure coorBeTCTByeT HaqaJIy paAHoll3ryrIeHhfl, qeM

I{aq aJIy BCII L,IIIIKI'I'
Vqurbtnaq BCe cr<a3aHt'toe Bbltue, Mo)l{}lo, no-BHAIIMoMy' yrBep)KA,arb,

rrTo perITteHoBCKoe (tlo f,rtn) u paA,uoH3JIyqeHI.Ie Ha Bo,'IHe l0 cn BC[bIIUeK

Haqr.IHaIor leHepLlpoBarbc.fl npaKTHqecKI4 oAHoBpeMeHHo.

IV. PesrrenoBcKoe rrrrr":l;",o;;-nnM6oBbrx H 3aJlrM6oBbrx

1. 3Aecr, MbI o6cyAIiN{ ocraJlbt1L'rc l2olo s$$erron, r. e' 7l c,ryrl2fi, no-
ropbre ynoMr.iHaJrHcb B pa3Aene II, n. 1.'And tS cryqaeB orcyrcrBoBar'r rarpyJrb BcrrbrrreK, corJracHo [3] n [al.

Anq l0 cryrlaeB uafiAeltul xopouo coBlaAaloul4e rlo BpeMeHH lospqa-
HHf Ha ,[,HCKe, HO CTeleHb HaAexHOCTu sTHx OTO)KAeCTBJleuufi Ult :Aecl O6-

cyxAarb ne 6y4elra." 
AJrrr B c.tyuaen (Jvg 6, 7, B, 13, 22, 23, 24 u 25 B HI'i')KecJIeAyIoueii ra6-

ruqe) uaiiAeuu rrofpqaHl{s LL'ttI Koporxlze BCIIbIIIIKII ua nuxt6e }I CoorBer-
crBylorque flpKl4e ntt6pocu ua lnrra6e.-Ens 

2 c.ryqaeB (Nln 3, 12) - noflpqaHl'ir Ha rI'{M6e I{ coorBercrByioque
aKrr{BHbIe npory6ep auur,l.

A,g 5 iry,ire" (Nn 4, 11, lB, 19, 2l) -ro,rrro nut6pocu Ha rll'IM6e'

Ats 7 c,'ryqaeB (Ne 1, 2, 14, 15, 16, 17, 20) -roJIbKo 
aKrI{BI{bIe rpory-

6epaHqn; u s 2 cnyuaax (Ne 9, 10) peHrreHoBcxufi eS$err luox(Ho cBs3bl-

. Barb hJtLl c noflpqaHLieM vJrrT c Ile3aBI'ICHMbIM Bbl6pOCOM

Ans OCra.nuuttx 22 CIyqaeB He HafiAeHo HHKaKHX O1THqeCKLIX yKa3aHIzH

aKTT.TBHOCTI,I, XOTfl naTpyJIb BCIIbI[IeK 6Un (Xorr u qacrl'IqHblfi).
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Beuay Heror'tHorbl AaHHbtx IIo IIoflp112py11rrr, nur6pocau pt' aI(THBHbtr{
nporydepaHIIaM, orlrllqecxue eQ(rer(rbr AJrfl etux 22 cJrvr{aeB uor,rr.r 6srrp
lpolyuleHbl. 3ru cn)rqau uor o6cyx(Aarb 3Aecb He 6yAeNr.

B ra6"rrue npr.rBeAenbr c"reAyrouIze cBeAeHHq (no' cro.rr6uau) :

1) nopr4xoeuri uouep eQQeNra;
2) rcra scpcpexra;
3) npennr HaqaJra u KoHua peHTreHoBCKoro aQQer<ra B f,nini
4) npuvepustfi 6ann peHrreuoBcr(oro aQQer<ra no f,.1,,;
5) onruuecKlle npoflB!'IeHHfl aKTlIBHocru: BLIA aKTr.rBHocTI.I, 6all, npe-

ueuuorl HHTepBa,'I aKTI4BHocrti, KoopAHHarbI, xapal(Tep?ICTHI(a r.r crarrUI.tf,
AOJIOXHBI]IAfl 3TI,I CBEAEHH'I ;

6) Hor,rep cploxr<1,,'1611ot1 o6,ryacru uo A{ar Mac [2, 5], c xoropori csrrsa-
HO OIITI,IqECKOC flBUICHI4C; ,

7) guanazoH Ao,rrtoT rorl qacrr.r axrHeuofi o6;rlacrlr B NroN,reHT AaHHoro
peHrreHoBcxoro eQcpexra, B Koropoii uaxoAn.tHcb rleHrpbr BcrrbrrrreK, rrpoHc-
ueAlltzx s 6ilv>Kaia,ruyrc qerBeprt o6opora Co,rluqa; B pffAe cJryqaeB yKa3a-
na 6o.nee ror{Ho npeAflor'ratae\lat AoJrrora rrBr'teuufl;

B) xo.nuuecrno per-rrteHoBCKHx BCnbrtueK (He cqHrafl o6cy>x4aeuoro
c.lyuaa), o6Hapyx<eHulix ro f.in e nauHofi axrfleHofi o6nacrn 3a BpeMf
ee 6,ruNafi[ero [poxox(AeHr4rr no Ar{cr(y Co.nuqa; A"rrn 30]6 srux Bcrrbrrrer(
y Hac IlMed'rHCb latlHbre ro BCrrJIecKau IV ,r.Hrra, go B Ta6.rlilue orN,reqer{o 3To
roJILKo AJrrr AByx cryrraeB (Ns 3, l0).

!,eonrtui cro,r6eu 61r4er o6tscueu Hulr(e.
2. 3atutvt6oBarr Bcrrbrrur(a He 6yaer BHAHa c 3er,r,iir.i, ecr'ru ee 6tuN<afi-

urufi r uan xpait 6yaer pacnoJroxeu Frz ,-10o no Ao/'rrore sa KpaeNr rrlcKa?
npa__Bbrcore BCrrbrrrrKrr e 10000 K.hN HaL $oroc$epoii.Ils ta6nwubr Br.iAHo, rrro B c,'ryqaflx, uueroliui nn6poc fl,flr.i aKrr4snbrii
npory6epaueu, coorBercrByrouarr aKrvBlafl o6nacrr paCnonoxeHa B cpeA-
HeM Aa,'rbrrle oT ueHTpaJrbHoto MeplrAlraHa, r{eM B cJryqa.gx, r{MeIou{UX no-
flPIIAHHC HJIIZ KOPOTI(YIO BCTIbIIXKY, H YC.IIOBI,IC HCBHT.HMOCTH, IIO-BHAI,IMO]VIJ/,
BbIrIoJIHrerctr. l,a h AIItt STHx cJlyqaeB c nofpqal{HeM Lir'ru t<oporxofi Bcrrblru-
xoft sa nuu6e ueH'rpbi ar{rr.rBubrx o6.rracrel? pacnoJro>t<eHbr }ra AoJrrorax
6onsure 90o or uer{TpaJrbHoro NrepriAr.raHa.

Moxuo npeAcraBr.rrr ce6e roc,,reAoBare,ilr,usrfi pflA ,BCe 6o.nee AaJreKtrx
oT uer-rTpaJrbHoto MepHAr.raHa se,'reur.rfi :

a) o6uuuax BcrrbrrrrKa r.la nuru6e a coorBercrByroulr.re rut6pocsr u aK-
rHBHrrre npory6epauqu ;

6) oueno Koporxafl no cpaBHerruro c peurrenoBcr(lrN{ :rf$enloi"r Bcrr)rlrr-
Ka Ha ,ruu6e H coorBeTcTByrouue eu6pocr,r r.r aKTHBHbte nDory6epauqrr;
_ n) norpqaHne Ha .rrar,t6e, Koropoe rrBJlflercfl, Bo3MoxHo, BepxHI4,M H,'rlI
6.naxnnl,r K HaM KpaeM uesrz4rll,rori c 3ennu sa,,ruM6oeofi BclbrrrrKr.r, H co-
orBercrByroulue esr6pocbr H aKrr.rBHue npory6epaHubr;

r) ro.nrxo ntr6pocu H aKrraBi:rbre npory6epaHuu.
Zs.varepuaJroB, lpr.iBeAeHr,rr,rx n ra6,ruqe, BHAHO, qro AJifl luecra cJry-

uaes (N! 3, 5, 7, B, 11, 23) oroxAecrBJreHr.ie peHrrerroBcKoro e$$exra"c
ONTHqECKIZMI,I TIPOfBJICI]HflMI4 AI{I'I,IBHOCTI], tIO-B}IAI,IMOI\{Y, I]E BbI3bIBACT CONI-
ueuufi. fl,ocrarouuo HaAe)'r(Hbr rar()Ke orox(AecrBJrelr4s rJtx c.ryuaen M 6,
15,16, lB,1g.

Taxun o6pasovr, _rpaNr_q.yur,ec'rBoBar-rr.rfl 3uaqnTeJrbHoro rroroKa peHTre-
HOBCKOTO I43,'ryireHr.rf (1, < BA) or Aa,leKr4x .rruu6onux u sa,'ru\,r6oebrx Bcrrbr-
IrIeK, [o-BHAHMoMy, He Bbl3btBaer conaueuuii.

oco6oro Br{HMaHr.ir 3ac,'ry}r{?rBaror c,,ryqau g.vl lgsg r. u 2.vIII l95B r.,
cBfl3aHHble C Uara6o,ree N{oul.tbI\{Li' rroroKaMH peHTreHOBCKOI0 pr3ryqeHt.rg.
B nepnou cryqae B reqerlue rro x,reubureii uepe repBoro noJryqaca 

"" 
6o,ro,

BLTAHO AaXe [OflpLranlr4tl, xorfl ol]et{b cu,rllHr,tii noroK peHTfel{a 6un y}r<e
Bapert4crpapoBaH ua 3elr,re. 3ronry cd'ryqaio coorBercrBoBa.rr 3Haqr{Tenr,irr,rfi
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noToK BbtcoKo3HepfurtHbrx rlpoTouoB B no/'rrrpHoli uant(e.Bo3pacTaHHe f6i1
IlaA-cr.roKofiHbrM ypoBHeM cocraBHJro rra craHuHH Pesorior (74,7 N g4,g W)
l-3 Meq Iz npoAoJr]Karocb c 10 no lB urouq. Orueqeua raK]Ke cila6atr
N{arHurHafl 6ypr c B}re3arrHbrl,r Haqa,'roru 6lu: nonyAns ll.VI 1959 r. Vc,ro-
RLif AJrfl pacnpocrpaHetrHs 3HeptfiqHbrx nporoHoB c Bocrorlrroro nutv6a,
IIo-BLIAHMOMy, 6SlnU AOCTaTOT{HO 6,raronpuarHbl, TaK KaK B Ter{eHl.te qe,'Ioto
npeAbrAyurero o6opora Co"luqa BC,rperr4aacb ro,'rr,Ko oAHa HH c rreM r.re
oro)KAecrBJreHHas MarrrHTllafl 6ypa cpeaueii nnreHcuBHocrr4, a B reqeHrre
rrpeAbrAvuero no.uyo6opora noJre 6u,ro noqru cnororiurrn (crur. Ill, l2]).

floror pellrreHoBCKoro H3/'ryrrenur 2.VIII 1958 r. ro>re 6u,r or{eHr} cHJrb-
HbIM H A,lHTeJ'tL,HbIM, Ho B 3ToM c,'ryqae Ile 6u,ro o6uapyxeuo HHKaKI4X
BcIbrrrreK H rofpqaHHii s reqer{r.re Bcero peHrrerroBcr(oto e$Qexra. O6a c,ry-
qatl corpoBolKAaJrHCb BCnJrecr{aMi.t paA}ior4sJryqenns IV runa.

3. Or sarLIN46oebtx BCIrbt[Iel{, BI4AIIMbtx c 3erur,rtt roJILKo r(aK noflpqa-
r'rirfl, per{TteH Mox(er Aoc.rr.{ruyrb 3eilrnu, ec,'ui oH rerrep[pyercfl rra ypoBHe
cBetleHi.tl{ BCIIbilTIKH n H, u,ulz Bbr[Ie, a or I,reBUAr{iVIbrx c 3elt",ru tsclbrureK --
c eure 6o.ntruux Bbrcor. Ha"trque MoxrHoto rroroKa peHTteHoBCKOrO t{3Jryqe-
I]I4q OT TAKI-{X BCIIbIIXEK CBI,iACTCJIbCTBYCT O TONI, r11g SHAqI,ITEJIbHA'I AOJIfl CIO
rcHel)Hpyercfl HaA o6"uacltm cBerreunfl BCrrr,r[rKH e Ho.

B cro.n6qe 9 ra6nuqu Mbr yKasaJru uauMeHbrrryro Bbrcory [raA ypoBHeM
tporocQeprr, eue BrzA,rvryro c 3eura Ar'rfl Aa,rbHeio or uac dpamor{ qacru
ar<ruesori 06.lacrr.r, r4e n 6,ru>raihuyro rrerBep.r'b o6opora Colnua sa6lrcAa-
,'rr.tcb Bcrrblruxu (66rrtrilaq Be,'rurruHa). M6ubrrras BeJrr.trlzla - 3To BbICora
BCIIbTIU^K_H HaA sOrOCsepOrl, n KaqecrBe r<oropofi Mbl B3q,'iH BeJrlrqHHy
- 10 000 rn.

I4s npHne4eHHbrx B cro,r6ue 9 gearurHrr Iroxuo cyAHTr,, rrro caMar Hlrlx-
lrfllt TorrKa lporua ueHrpa BcrrbrrrrKr.r, eu{e BxAr.rMaq c 3eN4,,rr.r, 6yaer HMerr,
tsbrcory .-10-30 rbtc. Kitt na4 SorocQepoii. A o6racru reHepaur.iu Aocrar-
ruero 3eu.nu per{TteHa 6yaer d'rex{arb eule Bbrrue, pacnpocrpaHrscb n o6-
J'racrb KoponaJrbHoft xonAeucaqllr.

B csseu c 3THM 3acJryxuBarcr oco6oro Br{HrvraHrlfl ynoMriHyrbre Bo BTo-
pOM pa3AeJIe Cr'lyqaH' KOrAa Ar'lllTeJIbHOCTb peHTICIIOBCKOIO H3JIyqeHHf 3Ha-
qHTeJIbHo lrpeBbrrxaer AJnrreJIbHocrb BCrbrlrlKpr e Ho, xorfl AoJIrorbI orr.rx
BCNbIllICK MEHbIIIC BOO OT UCHTPAJIbHOTO N,ICPI{AHAHA, H KOHEII BCTIbIIUKH OIIPC.
,ACJICH, rIO-BI.IAI.IMOIVIY, AOCTATOqHO TOqHO.

BosltoxHo, qro B arlzx cJlyqafx rrocJle oKoHqaHLIfl cBeqeHHf BCIIbTITIKH

B Ho peHrfeHoBcKoe r.rSflyrreHHe reHepr.rpoBaJrocb B ocHoBHoM HaA o6.nacrslo
BcrrblrrKu, csernerxeficq B Ho. flo rpafinefi Mepe AJrrr AByx rar(Hx
cryrlaeB (3l.VIII 1957 r. u 26.VIII l95B r.) H3BecrHo, qro cBflsaHubre c
Hr{MH BcrrJrecxu IV rana 6unu HcKJrroq[reJrbHo AJrureJrbHr,rMr.r [7]. 3ro oa-
flaqaer, qro 06.lactr, pacrroJrox<el{Hafl HerrocpeACTBeHHo HaA ncnHurKoii,
HIVICJIA BbICOKYIO AKTI,I'BHOCTb CII{C OqCHb AJIIITCTbHOC BPEMfl NOCJ'IC OKOI]-
qaHHfl cBeqeHl,Ifl ncnstuxn s Ho.

/lzHauuxa ,riur'r6ossrx BcnbrrueK noApo6uo paccMorpeHa n [13, l4]. Co-
rJIacHo. [3, 14] Bbrcora Bcnbr[ri(tr Moxer Aocrr.rtarb 50 ruc. tdil Han\ Qoro-
'crpepoii, a KapTrlHa pasBr.irurr rarort Borrbrrrrr(r.r cxoAr{a e o6xl,tlx uepiax c
H3oJIHpoBaHultu nsI6po-col,t. Taxas Bclburr{a orJluqaercfl or nrr6poca ruraB-
urru o6paeon 6onsurefi rpxocrlrc, r{oMnar(rr,rocrbro r.i HaJrr.rqle[,r 

'Qaau 
B03-

ropaHl.tfl B Haqafle BC[bIrxKH.
Bosuoxlio, pr4 arr6pocoB, tlpr{BeAeH}rbrx n ra6"uaqe, rrrB,'Iqrorcfl 1iMeHHo

Tal{HMI'I BCllbIIrIKaMu, Ho HeAocTarot( AaHHbtx He IIo3BOJ'IfleT HaM yrBep]K-
.Aarb gro c Aocraror{Hofi ynepennocrbro.

B 3arlrc.leune Bbrpax<arc 6.taro4apuocrs A. C. !,eoparurzuy, H. H. Epro-
rxeBy ri E. M. Bna4uurzpcKoMy 3a qer{Hoe o6cyx<4eHnb pa6oiu.

14 ruas 1962 r.
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AKAAEMA! HAYK CCCP

I,I3BEC'ILIflKPbIiVICKOPtACTPO@H3HtIECKOI'IOECEPBATOPT{H
Toru XXIX, 1963 r.

r4oHocoEPHblE SooEKTbl B KPblMv BO BPEMfl nOJIHO|O
COJIHETIHOIO SATMEHHfl l5 OEBPAJIfl 1961 r.

H. H. O|unqoea, M. E, OeuPo

orrucantr l.roHocQepune a{sexrsr s o6,'racrsx E, F1 t.F2 Bo BpeMf co,'lHeqHofo 3aTMe'

rrlrq l5 Senpa;rr l96l r.
flo,rryueio noArBepr(AeHLIe roro, uro: a) HoHu3a(lls c,ros E Bbl3blBaercrl peHrrelloB-

cKrrM H3ryqeHHeM coJtHeqHofi xoporrr,t, 6) ucrouHuxlt SToro r3ryqeHIIfl pacaper'lengH61 no

4Hcxy Co,ruUa He paBHoMepHo H a) peHrreuoacKoe H3,'lyqel{ue lrsl{,il.ra HarI aKTI.IBHbIMH

o6nacrruu tla Co.irsue.
floaaraq, rrro orHocnre,rtntrfi xoA aKTr.rnHoro Ar.st E-o6tact'H H3,'IyqeHHrI noAo6en or-

}IoCHTellbHoMyxoAypaAIlou3,'IyIIeHH,lHaBoJ'IHel0cN,caelalranpn6nnaureJlbl.IafloqeqKa
:QrlexruuHoro xoa(rQuuuenra pexou6ugaqllu o.'^ HafiAeno, uro ipaunqa cnoxoiisoro H3JryqeHHa KopoHbr Ha Bo,'lHe l0 c,+l .nelxur tlpHMep-

rlo }ra paccroqHHr{ 1,05 paAHyca Co'lHua or IIeHrpa coluua.

IoNoSPHERICEF.FECTSoBSERVEDINTHECRIMEADURINGTLIETOTAL
SoLAri pir.lpSe oF FEBRUARY 15, 1e61, by I. N. oDINTSovA, M. B. 1GIR.-
i"*rpir.il. .ffeoii observed in E, lcs a,nd F2 negiorls d,uring ihe s'olar ecli'pse of F,ebruary
15, l96l are described

It is confirmed that:
a) the ionization of ihe E layer is due io X-r.ay rad'ia't'ion oi the solar corona; -
;i ii;; ai;i;ibrii;;;;;; G. rblu. disk of the s6urces of this radiation is nonuniform:
.'i X-rav radiation is enha'nced above active 'solar regions'
5'rrip,jsi,e-i[ii-it. i.trti"c time aepenaence of the active radiation in the E layer is

similai'io thaT one of the radio emission on the 10 cm wave length there u'eie made some

approximate estimations ol the eifective recombination coeflicient n.
'' it ir lound that the boundary of coronal quiescent emission on the l0 cm wave length

is at a distance of about 1,05 solar tadii irom the sun's center.

Co.nseqsr,te 3aTMeHLIfl HeoAHoKparHo AaBa,IIH MarepHaJI AJIS olpeAeae-
HHfl g(;QeKTrzBHoro Kog@qluuner{Ta pei(oM6i.IHaUI.IH H I4HTeHCI{BHOCrH lIoHIl-
3aqHI{, BbIflBJIeHaf po,rN br4enbHblx o6oloqeK 14 floKaJIbHbIx o6pasoeanafi
Ha CorHue B HoHl.I3aIrHI'{ pa3rrt,rrll{blx cJIoeB Hol{ocibepbl.

l5 $grpa;lr 1961 r. Kpttlrcxaa acrpo'S'nsu'tecKas o6'cepB-aro'pl1fl Ilaxo-
Ar.rJracb B [oJIOCe 1SJIHOIO CoJIHeqHoro 3aTMeHLIq. Cocroquge ConHqa B STST

Ae,Hb XapalKTepLI3OBa,IOCb ,CparB,HuTe,'lbHO HelBbIrCOKoiA aKTHBHOCTbT. AKT1UB-

Iible 06,'IA_CTLI B oCHOBHOM 6bt,rtI COCpeAOTOqerrbr B 3anaAHOI\,I noJ]yU^a^P]4I.{

(xoopAHHarbl Lix IreHrpoB ral(oBbl: 1)^lBS 54W,2) 3N 80W,3) 12S gOW)

H HaXOAHJIHCb CpeAH AOBOdIbHO I{IITeHCHBHbIX Kadlbul]eBblx oJIoI(KyJIOB. KpO-
Me TOtO, O6rttUpLHaf U HHTerltCHBlHafl rpynna KaJIbqHqiblx_ (l,ro'xrry.rlOrB HaxO-

AHJracb s o6rabru c KoopAI{HaraMI'I ueHrpa 55 5W [1, 2].

I,ls\,reueHue CoCToflHLIfl uoHoc$epbI BO BpeMs 3arMeHI'Ifl perH'CrpHpOBa-

JtoCL, Ha lloIJoCQepHoti crasquu 
-Kpr,lnrcr<oii 

aCrpo0l'I3HrleCKoii- o6cepnarrl-
pgri [3]. KoHrp6niuble Ha671toAeHnfl npoBoAIzJII'icb c 10 no 20 Senpa.nr
tg0t r. BucOrHo-qacTorHble xapaKrepl'icrHKH cHHMaJII'lCb B KoHrpOJIbHble

.[,HH qepe3 15 nutt, a B [epuoA 3arMeHr,rfl - HerpepblBHo. Ha $ur. I IIoKa3aH
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cyToqHbrii xoA KpnTliqecr{Hx qacTor croeB E, Ft, F2 Bo BpeNrq 3arMeHlrfl
(npenra MocKoBcKoe).

,[l.}lq cAOes F1 v. F2 TpyAI]o npaBH,IILHO OUeIJHTb orIloCHTeJIL,Hoe HSMeHe-
IILTe 3JIeKTpOHHOft KOHUeHTpalllrl{ BO BpeMfl 3arMeHHg, TaK KaK B [OBeAeHHH
cJrofl F2 3a KoHTpoJlbHbrfi nepuo4 Ha6JrroAaJrr.rcb pe3Kr,re xo"[e6aHurr,
a. c,rori F1 B 3ToT nepfloA noo6qe He r.rMe,'r petyJrfpHoro cyToqHoro xo.qa.
flpa6nuxeHuoe Bbrqr4cJreHI.ie [or(a3brBaer, qro B MoMeHT MaKCHMa,'rbHoil

rf asu 3arMeH,as 3JIeK-
rpoiHHaf KolHueHTpaqrfl fl
Cr'lOfl F2 yMeHbIIIIZJIa'Cb

sa 23olo, 3 cJlof F1 -Ha 48%. 3tecr 3a Hop-
M,aJrbHbtil cyT,orrHbrfi xoA
IIp'LIlH14MaJI,oCb Cpein,Hee
3Haqe'HIie KpHTHTiOCTK'HX
rlacToT rH3 rHaH60,[ee cr[o-
Kofi'Hbrx AHer?. S,lerxr-
poHHar KO|HrIeHTparl,flrr
BbttrIHCJiqr'taicb,n,o Sop-
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MyJre N:1,24. l}a f ;

\ Mrq, r1,1e fo -,Kprrr,r{qe-L. CKafl qarCTOTa. COOTB.eT-

408/0/2/4ln/820n
t

creyi6rqg,fa c.ros. Mc.iro-
sHg,Ha6,'ItoAenug o6ec-
IIeqAiBar'lH CHfl'I]H€'I(P|H-
TI]qECI{HX qACTTOT C TOq-
Ilocrbro l,o 0,1 Meq.

Ha $,nn. 2 ,n'p'HBeAeH
cyroqssrft x,oA 3JreKT-
pouuofi fioHueHrDauHH ,B

E-o6la,cru Bo 
' 

iBipeMrr
garMe,HHfl . Hs,pucyrKo,s

'<Dur. l. cyrouHrrfi xoA KpHrHqecKHx qacror cJr - BIlArHo' qro Ao HaqaJIa
B repHoA 3arMer{r^f lb.II 196l 

o.A t'' t1 ll f r On.tgq,gcrKotlo 3aTMeH,Hfl

s o6ogHaqaer orcyrcrBHe xpu"ncec(ux qacror Hao.nrcAaglcg 'lrg6o.ns-u3-3a noMex uoe t[,olB,bIIIre,HHe, a 3a-
'IU ellH e orrexrpo rrHort rouuesr p ar\Hu. ornocnre,rrr#i#:;:flfi X'3r?"Iffi "qoii xouqesrpaqr'r,' BbrpaxeHHoe B rrpoqe'Tax, noKa3aHO Ha Qar. 3. Mai-CHMA,IIbHOE TOI'II4}KCI.II{E 3JIEKTPOHHOTT XOUqCUTPAqI,III B ttCPIIOA 3AT]MEHI,I,IpanHo 580/6.

B Hacroqxtee BpeMfl npxHrrro cqrrrarb, qro rrpuqrlHori lrouusaqHu cnoq Eaouo.cQepn flBJrrrercf MrfKoe per{TreHoBCr(Oe H3JryqeHrre co,,rHequofi xopo-nsr [4]. Pesy.rllramr ua6.nrc;Iesirii rroHocQepbr Bo BpeMfl sarMeHlir? floJryqaro,r
yAoBJlerBopl,treJrbHoe o6tgclreuue roJrbKo B npeAnor,lox(eHHH,, qro ucroqHlt-KH HoHx3yroqer? paAuaua],I pacnpeAeJre]rbr no IrlcKy Co,tsua HepaBHo-
ivtepno [5].

Mu ru.rxc,r,,Jr, xoA r,ouocOepuoro 3ar^,rer*rfl ABy]u,s cnoco6auu. rlep-sbrii cnoco6 npeAnoJraraer paBHoMepHoe pacnpeAe"rreHae 140HH3r.rpyrcqux
ucrorrHr.iKoB. Pac.rer npoH3BoAr.rJrcfl ,o MeroAy, r.r3Jrolr(er{HorrV s tOji';al;_i{oBarrr{r 6ecce.reelix 3,'reMeHroB 3arMeHarr 

-15 
cpeapa,rq tdor i,'[zj.-np,

a'ror,r ecpQexrusur,rrt paAr.ryc Consqa 6panca panrio,*i 1,0; I,0B; i,O?;' f ,i",1,2 papuyca.. Br.ip.r.rMoro coJrHerrHoro 4ucxa, 'cpe4urn'uo,co"a 
E-o6nacru

R3rrra paBrrofi 110 rc,u. Butnu fio,lyqeHbr MoMeHrbr lepBoro KoHTaKra r, uax
'cuna.lsuofi Qasr,r T*u*, uerneproro KoHTaKTa ?a, noanquoHHue yrJIbI nep-

fo , t/zr1



BOIO u qeTBepTolo KOIITaKTOB Py vt Pa, BeJII{tll.iHa MaKCLIMS,rlbilorl ibui?I.r 3a'i-
MeHrrr G uts KaN(Aoro u3 yKa3aHHbrx 3ip$eKrHBrrbrx paAr4ycoB Co,luua (cu.
ra6ruqy).

3$$errnrrsrii
paAHyc CoJrrr{a
B AOrrX Btr,q[-

MOro paAxyca
Co.rnqa
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o
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J
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Jt
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l.:.
a

Ha oc,nosaHltlr grtix AaHIIbrx 6lt,rti rocrpoenbr Kllr.rBble orrHoct4TeJlbHoif
Be,'laqr.rHbr orxpltroi.i n,louraAI{ co,'IHertI{oro AHCKa f (/) ' BenuuI'lHa I'lo}lI'I3I1'
pytouero lt3,,Iyr1gsv1, I (t) nporopquoH ailbHa BeJII4tll'IHe I (l) B Mollellrbl
3AT\,ICII14'1:

I(t):tofQ),

r4e 1e -- Brle3aTI\,lellHOe 3HatleIIHe I{OIII'l3l'1pyrcruelo H3,tyt1g11r," AJlfl Tex }l{e

N,{oNiei.tToB Bpet\,1euti. Btt.tnc.leHtlbte 3rt{M CnoCO6oN,l xpunr,le | (/) [IaHecel.lbI

Ha Qnr. 4 (r<pIrnr,te 1-5).
C apyroft croporrbr, N,rox(rro paccqurarb orttocltre,'IbHVIo Be,lHtIl{lly_ or-

rptrroli'.iacra co,'i,,e.tuoro ALICKa. HcxoAfl I.t3 Aart[IbIx tzouoccpepur,lx IIa6JIIo-
geunlll Bo BpeNtfl 3arNICitHr, H cpaBrrilTb, KaK oHa or,'Il4qaercfl or BbIrlI'lc,'IeH-

12 Ll,=r. I(puucxoir o6cepnaroputt, T. XxIx 177

1,0
t ,03
1,07
T,1

1,2

gh51*20'

95009
94619
94733
94340

//. /01, rz4

<Ilrrr. 2. C-vrouulrir xoA r.'r3ueuelil{t oJIeKTpollHofi xoHqctlrpaquu
s E-o6,'Iacrv Bo Bpex,rt 3a'rt\,teHtttt 15.II l96i r.

P4

I th07mt0s
lt 07 t0
tr 07 10

t1 07 i0
li 07 10

LzhZ6ntZzs

]L LI OJ

12 29 35

i2 30 c9
t2 34 02

zbzobz' ,b
qEo EC tr

252 53, 5
D(O trC tr

2!o2 53, ';t

0,998
0,984

Konruesas
)

72"tb',61
72 fi,61
72 1(o,61

72 t5, Sl

72 15, 6l

I(pecrurtrr - crorroiiHl,rii cyro'{Hbrr:r xoA; ToqI(u - cyro'Iflblil xo.u,

3arMerrIq, Llcpra noA r(ptrBbIMri noKa3bIBaer, I(aKoii HHTepBan

3arurNraro otrTnqecxoe 3arMeHue n cloe E

BO BpeMfl
BP CNI C HII

't-)l 7.r* T4 r1 G



dN,

; 1ol (/) - r,V;,

.i(i]fl Tex xe NIoMeHToB B CJIyqae HopMa,'tbHofo

{& t^ _ aui,.
Ll! 

/ o

rroii repBbrx'r cnoco6ort. [1prr lror,r
:i a uilil:

lulfl nocJIeAoBal'e,tbl-tblx t,toNleHToB

/f, Li/o

-O;i. 3. Oruocuee,ruuoe r,r3rreHer.lne o.,rt irlpoHr-roii
I(oHrleHTpaqHH Arfi c,'roq E eo npel,ra 3a,rMeHHlr

l5.ll l-oGl r.

pertrarorcr] ypaBrreHtilr 6a"rritrtca t.totut-

3 aTI,l eH l'lf

(r)

coc rofl rr ufl rioHoc(rep sr

(2)

KpuBbrNrr,r 6 uT towa3brBaer, q'ro KprrBbre
Mal{CHMyMa 3aTMeHuff, B TO Bpelvltl KaK

TeJrbHo HHx(e, qe,M y Kpti.Bbrx
I 5.

.l,ls 11112-3;i 1,uofo Bblute pa3JIrr-
tllllt I(i)l,lBblX C.[eIYeT, LIl'0 l,lC'iOr!-
III.rr(ii zlr(Tr.rRuoro.rJrs c,,iofl I r.Is-
,ril-iretri.tfl B LeHb JaIITtOfO 3aTtr,r(,]-
unfl 1,-'iic llttre,rrt,tt6 6r,t.ltt pac-
ul)eIC,iicHrrt iii) j{t.tcr(\, (,o"rtrtuzt Hi,.

l)aislioI,lel)Ho. rilrlirrftr .lrrilrilr-
're,illuafl rracrb HX 6utaa ccclte-
lot'{)rii.tral R :ja,ftaLtroN Ilor'Iytrra-
p 1l rr.

I.'[: ( 1) tr (2) ]ra.\oAr.rxl

,li! 
._ ,,ti

dtt
/ (/) Jr, (3)

f ,u;

fAe lVr H Nu - 
gJrer(rpoHHr)re rioHUeH'r'paqr4lt B cr'loe l: s Nro\,reHTbt 3aTNre-

IIllrl l.l Il i\'toxJeIITLI cttol<oiit.tor-o coc'rorIIiU,<r trorrOc(tepr,r cooTBe'rc't'BeHHO. 3tta-
qeHIrfl dNtldt w tlNotdl. clu.rxtaJtlrcb c r(puBr)rx, rrp)rBeAeHHbtx ua $ur. 2. I(o-
ntl,illt.trit.tett'L' peKor,r6l.rHaurr rr (1 rrpr.rrrrn psrllrrrrNr 2' 10 I u 10 6 c.u,3lcerc [Bj.

Ha cpur. 4 rroA uoriepo\r 6 u 7 uaHeceHbt r(pl4Bbre f (l), nstur.rcneHHbre

?'r'rrlt cnocrtSol,r.
Corrocrae.nenlire l(llt.lBrrrx i 5 c

.1 5 cttl,rr,rcll)r.rLrrrbt o'rHocu'rerr,ru)

fKpr.rBbre 6 y 7 HecHMMel'pHrrHbl,
72f ipu+ev Hx .reBbre BerBH,.coo'r-
T /t.]ercrByloullre 3aKpbtrhrc 3a'naA-

Hoil rIoJlotB,H,Hbt Co,ruua, 3Har{fi-

jlir]. ii p, i ol)oB J..rrl onl)e-te,rre
Iilirl B'rllitl illltl U3,rl\'Illerlllrl o'l' il1(llJBLtt,l.i r.l6,rtac'r'ctli rra 3rhcDex'r 3&T t'iCIIr.rrr ljBt)-
.'ilT n rhotl..'l\rilv (1) ;tttrtt-..ntttt'r'(r,IIrui) ,r-'rr'ri .1 ,, (uorttt:LI 1i'r,lourco ,ri:iJI\rrte,tiue o.r.
ilr(l'llBIIblx o6;racL't'i.i), Ii()Tol)t,tij ort])cjle,'rfiro'r no r.roHocrllepHbrr.r.r,lFrr.rr)r\r
A'1t i,-n<tlti,tta,ruct, \,tlccrr, 1., rTCXOlrq ,r, crerft,,,r,rttrx coo6paixenrtii.

ll itact't <tlrtttea iii)rri\,tll 1.r,urr'c1rro, 11'p1; rrcroLuultfl{ llall.tioll:i.rr\rrtettttl (lo,:rntll-i
titi ll(),ritte l0 c.,tt ,r:itltotilo- r(ol)i)e.ritil)/ror'('rr c rro,irl))r(cr.r'.rel,i Lrct.orrlr.gioB l-1(:)tl.r-
tcriroRCI(oro il3Jrr\/qetrt.ll (lo.iittttii It c Iio.rto)ticjtHC\t I(a.,11]tII{eBLI\ clt"rori<t.,,t01.;
[!]'1. C r1)\'roii clloltottal, Ir3i\re Iieurre :).rir'ri'j Iroiriioii riorrlermpartur.r B c.rroe rax-
it(c xollouto r(oplteJ,iulllrercti c lla,rlr.toLr'.]"rrlrtr,t;rir..).r Co.tr rruit tril Ro,xlte l0 clvt
Ili.], l1l. floeroiirl, ucrr.trtt-rliji xo.it arr(T'r.rL-r]iirro :1.'r,r fl-olirrac'ru r.r:i.rr\rrrcriiil \iirr
IIpt.tIIliu{ nllorropt\norra/'rbur,r\r llitArjoll3.rrvrrL'luto Oo,iiril\a iui Dr,,'l 111 i0 t,.li,
:l3lll'lCb I(OTOpOIO llO BpeMr{ :laT\'!elllla II().1\rq('lIa lt:t lla lrrC'te.rteCr{OIre iill;rlr-
cr<or:i zrc'r'l.roritusr.r.recxori o6ctltnaropr.ir.r. Ha tfur. -1 t(lrr,iBarr B lr.aer.r,.r.riocu-
't't'-ttt lir,ll)i x()r. pzlriHolr3.rr1u11gp,,,r, Co"ryrrtIa Hr,r Bo"[rrr-' 10 c,tL 3ra xltunalr ,leii-
crBIlre,'Ibllo o6uapy>xueaer 6oaee I<pyloti xojl rrprr 3ztr(|)rrr'r'Lr11 .rilnai1troii
rr()iroBtirrrrr cO,rrrrua. Bo upelra \4aKCH\!?r.rrbrroii rfa:r,r oLra onvcr(ae1.c,t lIo
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ypoBHr{, cocrar,rflrorroro 12% or BHesarMeHuoro (no xpusoft 6 no,ryuaerca
lB0/e, a no xpnnoli 7-20010) , pacro,uararcb Bbrrrle KpHBblx, paccquraHHbtx

4.na a$QeruaBHbrx paAr.rycoB, paBHbrx 1,0; 1,03; 1,07 Ro. 3ro eqe pa3 roA-
TBeplKAaeT, qTo peHTreHoBCI(oe 143J'ryqeHlre Hr\,reeT KopoHaJrbHoe npoprcxo)t(-
AeHr.Ie.

ConocraeneHHe cyrorruoro xoAa r.i3[,reHeHHfl gJIeKTpoHHofi Nourleurpaqult
c xoAoM paALIoI.I3JIyqeHLIf Ha BOJIHe 10 C.ll lOXa3blBaeT, qro Harlaro, MaKCH-
I\{yM H KOHeTI 3aTNIeHIIfl y r{UX COBIIaAaIOT H OTHOCflTCfl nprrMeprro K MOMeH-
raitr th40*, I lh07*, l2t'30. coorBercrBeHso. Kar BHAHo r43 corrocraBJreur.rs
orilx AaHr'rbrx c ra6ruqer.i, Hauano a$cper<ra s E-o6,racrr.r coorBel'crBye'r Ha-
rraJry onrlirrecKoro 3arMeHr.ix B c,,roe E npu eSrper<runuoNr paAHyce Connqa,
paBHor\{ upfl\,repHo 1,2 pa4uvca Br4ArrMoro co,'rHeqHoro AHCKa. Koseq xe
e{lcperra e E-o6racru coorBercrByer KoHr1y orrrr4rrecKoro 3arN,reHrirl ripu
Re$o:1,05 Ro. . OrcrcAa cfle,l..yer, qro 3a BHe[IHIoIo rpaHiluy Ko,poHbI, Aa]o-
uleii ]-IoHueHpyrouee E-o6.nacrr H3,rryqeHHe, MoxHo rrp]rr{flTr, paccToflHHe
1,05 Bo. AxrueHoe >xe u3r'lyrreHue or 3anaAssrx o6.racreii Co"ns[a Aerlcrgo-
BaJro r.l1' c/'ioeB KopoHbr c BHeurneir rpasurlefi, Haxo4aulertcs npulrepHo Ha

paccroflrir.iu 1,2 RO or Uer{rpa CoruUa.
flpe4rro,raras, qro orHoczTe,']],surt xoA aKTHBHoro anx E-o6racrw iI3JIy-

qeHl,rf rarorl >l<e, I(aK r.1 orHocrlre,rsguli xoA paArlolz3ryrleHaf Ha BoJIHe
I0 cw, r43 corrocraBJreHufl Kpr4Bbrx 6 w 7 c rpunofi B uoxcto 3aKJIIortHTb:
l) xpaaar 6 secro.nrr<o cABr4Hyra ol'rrocr.ireJibuo xpusort B. Mar<carvryr\,r sa-
rNreHr.rq no xpr.isoft 6 Hacrynaer paHLIxe (cr,a. $ar.4), qen ro xpunoti B, r. e.
r.r3rvreHeuue 3,'reKT'poHuor? rourlenrpaurlr4 nprr o: l0-8 ctttslcerc HaqlrI{aerct
paHL,Ue' rIeM I'I3MeHeHHe IIOHlI3l4pyIOqelO U3,'Iyr{eHI4fl, riero He uOx<er 6rttS'
2) Kpzeaa 7 u1er ilapa,'rr're,'rbr-ro xprreor? B. MoneHru Mar(cr.rMa,'rbl-rorl cpasrt
3arl,reHlzfl rio o6er.iNr KpHBbrNr coBnaAaror. OAHaro Kpr.iBarl 7 pacuono>tieua
HecKoJrbKo BbrIxe KpuBorl B. OrcroAa N,rox<Ho lrpeAnoJIo>t<Hrb, rlro H,r].I aKTLIB.
Hoe, Iroulrglrpyrcuee aln E-o6tacrr.r, r.i3JryqeHue H paAuou3,'Iyqenlre Co,rHIIa
Ha Bo.IIFre 10 c,lz rponopqproHaJlLlrbr orxHo ApyroMy HJIH B o6pasoeaHur.i c,rotl
E y.racrsyer, froMI,i\{o peI'rrreFIoBCI(oro ri3r'lyrreHr,rq, I(aKoe-To Aonc,rHrrre,ilb-
HOe rr3JryqeHr{e.

Llz Bcero cKa3anuoro c,reAyer, uro acpcpexrlaeHbtfi xoecpcpuuHeHr pe-
ttottn6lrHatluH s uMeer 3Haqenue ilopflAKa l0-6-10-7 cttsfcerc, a He

1g*s si4el celc, KaK npeAflor'raraJ,rocb paHblue.
Taxun o6paeolr, pe3yr'rbrarF,r Ha6,,rroAeur.ir ro,'rHoro co,rueqlloro 3ar\{e-

Hflrr l5 cireepa,rir 196 I r. rroArBeplK,4alor, rrro ocHoBHbrM HoHI43upyrouIIrM
LIB,ryrlssllsnn l,ns E-o6ttacrr.1 sBJrrercfl peHTreHoBCI(oe H3JIyt1ggL1g KopoHbI,
IZCTOqHrlKll STO|O H3d'IyrreHlrf pacrpeAer,reHbr IIepaBHOMepHO nO AHCKy crl,rU-
ua H ypoBet-Ib peIITret{oBCI(oro H3,r1yr1gs14s rraA aKTUBI-tbrMH 06,[acTfl]\II.I 3Ha-
qPITe,'1 bI{O fIOBLI IIIell.

B saI(nrcqei{rie BbrpaN(aeu 6.naroAapHocrb rureHy-r(oppecnouAeury AF{
CCCP A. E. Ceuepuorvryr H&)rris61* corpyArruKaM IO. 14. Heuiropy,
I-1. B. foaoBHrir(oBv Ba yrracrrre s o6cylKAeur.rui pa6orrt.
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AKAT,EMTI.fl, HAYI( CCCP
IZ3tsECT14fl (PbIA{CKOI't ACTPO A:H3lffTIEC I(OI:I O 6 CEP BATO PAIt

Toru XXIX, 1963 r.

KOJIHqECTBEHHAf CTIEKTPAJIbHA' KJIACCHOI4KAIIHfl
<METAJIJI HIIECKHX> 38ESA

H. M. Konottoa, T. C, Eetnrcuila, e, A, Bu,rrtpuuerurco

^^ilpone4er'ra I(o!'IItqecrBeI{tIar cner<Tpa,'rbrrat rr,raccn(triKautrfl g.rta 26 (<trerar,r,rr}rqecr{r.rx,
l't 23 crattgaprHblx 3Be3I I(JIaccoB cBerr.iMocrr4 V-li s cnexrpa,rluou urrrepBaJre A2-F5.

cnerrpocxonuuecxrlrt r,rarepna,r 6u,r no,,ryqcrr c r(BapueBr,rM cuer<riorpa(ro m 122-c.v,
pecp,rer<ropa O6cepuaroptll.t (Aucnepora 150 Altttt y Hr). finn x,raccllQfir(aI1uu HcroJrb3o-
BaJII'lcb W 7D,nn nflTu BoAopoAttlrx nut.lttti, ,rilHrr.t ]( r.r Aecrrrb urr.tpor(rix no,1oc, cocrorrlr{x
Ir3 lvreraJr,[r.rrreclrux .rrunuir (ruupllnu rroJ'roc or 20 1o 90 A) .

fiera.nuro Ilayqggo, outr.t6rilr x.raccttt]rtxaqur,r 3Be3A s' Haruefi rI cyutecTBonaBurlx Ao
aroro crlcretvrax, paccNrorpeu arpQexr cBerfix{ocrr.r.

- 
floxasaHo, qro oicyrcrByer pe3r{oe Ae,{eHIie 3Be3A Ha <(trreraJ,rr,rr-rrlecr(ile)> rI Hopr\{ar,rrJrir,re.

A,!f 3Be3A B srol\t Cnel('rpa,Tbtlol,l ilHTepBaJIe nogpo6Ho aHaJrr.r3ilpyeTcrr <(creIlerrb r\,rera,r!1]Irt-
HocrH) - napa['rerp, xapaKTepr.i3ytott{ufi necoorseTcTBl.re Me)r(Ay <<BoAopoAr]brM)> Lr <<MeraJr,'rrr-
qecKI.IM>> cflel(TpolYI 3Be3AbI. 3ta se,'Il4.tliHa, no Bce[,1 npti3Hat(at\'r, ue 3aBLICltT oT TeMnepaTypbl
I'r CBeTul'lOCTII 3Be3Abl Ll ,lBr'IfleTCt Ba)I(Hblr'r 6ar<ropOl,r, OnpeAe!,rflrcU{}rrvr CrerreHrr yr(.[orreHl1fl
crnyKrypbl tl rlrtlaltuecuttx yc,ronuii B arMocq)epe 3BC3.1br or r!er(oropbrx unpitra,rr,rrsix (runy,r-
Hux) n.rn aaur.lbrx T u g.

O6uapyx<eHa sar,Ieqare.IIbHaq oco6eHr.rocrb cner(rpoB <(Mera.[r,rrrqecr(r.Ix> 3Be3A - 
yBeJru-

qeHIle CTCIIeHI'I tr'IeTa,'IJII.iTIHOCTI'I C yMeHb[leHI'le['l A,'ILIHLI BO,lHbl, CBg3aHHOe C yBer'ILIqeHfleM rl.iC-
JlelIHoc'It{ H HHTeHCIlBIIocil.t.rruttltir rrelirpa.irr,ntrx ar'reN'reilToB, Ir repDyto oqepeAb,runfifi Fe t.tlem 6derlryro Ao.{rc BHocrr ueltrpa,rr,ulre zLrol,rr,t B aorJrorue}Iue B ,rr{Hrrflx AJIfl Aar{Horo
yqacrr(a cfler{Tpa, rel,I 6ontue crenellb Mera,,r,'rilqHocrfl, HaxoAIrMag [o 3ToMy yrracr{(y.

flponelelo crar,HCTIIqecr(oe paccMorpeHlte rrer(oropbrx /J,pyrlrx csorlcin 
- 

uuera,r,u.iqe-
cl(ux)) 3Be3A (noxasare,lell IIBera, ct(opocreii npaulenrr, ro,irolr(eHrrfl Ha AIiatpaMr,re cnerirp --
cBeTrrMocTrr n r. a.).

Iipnee4etrr,r lleKoropbre coo6pan<eur.ra o B03l,ro)Krrbrx nplrrrfirrax ciler{rpa,Tbrrbrx arroN,ra.{}ili
B <<l\'IeTa"'Ir'II{qecl{l'lx) 3Be3AaX Ha OCIIoBe AaIlIIbtx o (;lrsI,I.lecl<ux CBOt?crsaX t.rx arl,tOC(tep.

. ,A " QUANTITATIVE SPECTRAL CLASSIFICATION OF <METALLIC LINE> STARS,
by 1..iI. l(o;tgloa, T. S.-IJeLuahina., F.. A. Vilrichenho.- A quarrtitatile spectral clas.silica-
tion ha's been obtarined for 26 <rnetall,ic f,i'ne> and 23 standard stars ol luminosity classesv-IiI and .spectral types A2-tr5 on the basis of data derived by means oI the :quartz
spectrograph oi the 122 cm reilectoi rvith a dispersior.r ol 150 A/mm at FIr. The'lZ1of
5 hydrogenlines, the K line and 10 wide bands, consisting ol metallic lines (band rvidths
from 20 'to 90A) , were u,sed.

The errors ol star classilication in our system and s1,slg11s oI other.authors ar.e studied
in dctail. The luminositv eilect is considercd.

It is shown that there is no sharp division of stars into <metallic lrine> and normal.
For stars ol the studiecl spectral types a detail analysis is r.nade oi the <degree of rnetal-licity>-a para-meter characterizing the discordance-between the <hydrogen"> and <lneta[-
lic>> spectrum of a star.
. .According to all indications this parameter does not depend on the terrpelatule and
lurninosity oi-the stal and is an imp6rtant factor rvhich determines the clegiee of devia-
tion of the structure and the ph1,s1.;, conditions of the star's atmospher.e fu.i;m some nor-
mal (typical) star with given i" and g.
. A remalkable peculiarity of the spectra of <metallic line> stars has been detectecl: an
it-'ctca::e in. ihe <degree oi mctallicitl,> rvilh decreasing wavelength, connected with
an incrt'ase in the nurrber and intensily oi lines oI neutraL elements,'first of all the Fe I
lines. The Irrger. the fraction contributed by neutral atoms to the absorpt'ion in the lines
for a gilen slrcctlal lcgion, the larger is 1he <deglce ol metallicit),, Iotind according to
f his regior-r.
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Sorire otltet' prolrerIies 1e olout'-index, t'crtatiorral r elocilr,, position on thc sl]ectrLlnr -Juminositl, dia,gram) of <metallic line> stars have been discussed statistically. Soure con-
sideialions on possible reasons ior spectral anomalies in <metallic line> star's are givcrr
orr thl lrasl:r of rlata on the pht,sical propclties of thcir atmospheics.

Bne4enue

B npe4e.tetx rJrzlBHoiir rocJreAoBarc,'rbHocrr.l rra Arizlrpal,rNre clreKrll - cBe-
TIItrrOCl rr, B O6,'iaCTrl CneKTpaJIbilbrX ri.rtaccoB o'f rro3AIrr.ix B Ao itatrrirrrx
F pacno,.rafarorcrl ABc olHocure,'IbHo r,trloroLiucJreiJHbte fp!s111,1 3BFt:lr,

xapar{Tr.llr{3yrotrlilxct{ peJrflr}rrr cfrcr(TP21,4brrbrtrrr1 2lHorrel.rrr.rflr\,n.l.3Tu aHoNla.[ilr]
rrporrB.rrrrrol-crr B 3ltaqti'r'Q.rtrrrol,r )IcriJreFriiil Il.rlr.r oc.[a6.[eHr]t.i B cfter('rl)il-\ 3Tilx
-]ue:j;i ",IlilUtii 'r'ot'o 1]JI]t I.rHoto )iuN!uLIect(of0 l.[er,reHTa uo cpaBHetil.IIo c co-
oTBe'I(i'fR\/loUlU\ilt ,[lililitJx,n1 B cIt']{1'pax 6orlbtuHLICTBa <Hol)\lzl,[],ilbtx)>
3Be3A.

O.{uoii lr3 3T'rr)i rllyrlr lll,rrrrcrcir rp),rrna rilri rrir:lrJrBae}rbr\ rrer{}'.[rrl)rrb]\
A-:se:rr (Ap), pzrcrro.,'tararo].riitrcrr, :la l)errcrx,nr rrcr(.nroqeHI{nr\rr.r, R o5,,racur
crrer('f pa,rtbrrbrx r(.rtilccots U'r B9 Ao A5. Cer,iure 95 0/6 :ee:;n 3Toro ruilil pilcllo-
"{af aloTCfl B 3'lON'l CIlel<Tl)a.nbtlo\'l llllTellIJzt.[C, a OI<O.nO '/0(tfs vx o't'l]OCil'l C}I li
crrer(rpa.!Lrrbril,r Ilo,rlr(r'rzcc?rNr .40 A2. Tarfl.ru o6pa:rOr,r, no crreKl pa,rrbrroi\'1\'
l(,iIaccv 3To'r'r't.il1 lleKVJlrlplrbrx 3Be3.i1 "rroKa.'ul:loBalll B cpalrHLITe,Ibllo \'31{o}l
rrrrTeI)Biliro.

()rrcr<r'pur:rr:e:l.r1 1\p xal)ar('rel)lr:lvro1'cfl \'cu,ncrrl.re\,r.ur.rul.rii oir.rroro u.nrt rre-
Cl(Ojlt,KllX 3r'ICi\lelll'OB ll3 tll'lC,ila l)eAI(O3ej\le.ilbllblX ?"rlCNIellTOB ll 3.rtetr'lrlHl'Oll
Si, Sr, Cr, Mn. Ir.rrrur K (Ca.ll) e fr!.rx:ltse:l]r.lx 6r,IBaer Hecr(o.fibr(o ocJil6-
"rteuHOi't.3se;,'lr,r Ap o6uaplr)t(r.rBator crrcKrpzl.lbtr\/n nepei\,terilroc'r'rr r.r:)tqzi-
cr)iro nepc'ierrrtoc'r'b 6,,recxa. Flcnti,rr.rtrul.l B cnel(Tpe raKoii ::jBC3ALI Aoc'ra-
'toLrlto y3riii I.1 ilo3B(),rrlIor u3NIepLtrb IlanpqlKeuHocrb l\4zitur4'r'rroto uo,[], To
(ll(ii3blBael'Cfl, tlTO 3Be3Ia O6,'laAaeT CI'i,(l,Iibl\'l I'l BCerAa ilepel\'lellHblI'l N"lal-

IIIi'TIIbIN,I IIOJ'ICNI,

3eesAbr Ap r.rl,reror rrecr(o,1br(o rroBburrerrrrbre cBe'fr.ruocrri, pacno,'Iari:ilor''
ca irp(rr.rNr)rrqcc rrJerrilo 85,,ilJ:lrr BepxHei;i rpzrrri.rUbr rJIurBiloii lIocJIeAor]are,'lL,rlo-

c1'lt I coo't'RelcTBVlljT ft0 cBotJNI a6cr-r,rtorHi.,l\'t -iBC3Alll;l\'r BeJI.rql.lHaNl ,44r

IIoi)\ra,'rbubrNI 3Be3/IaN,l .li I(,'laccoB clBerli\'ioc'lH I\/ ri IIL I'lrrlellecHo, oAlla-
XO, O'f X'leTllTb, r11'g CI{OpO(lTlI BIlaUlellllrl ?'l llX :lllt'3A /IOBOT'lbllO Nl 21,'ltil Ii E

cpeArre\r ul)rlNreprro r: 2,|i pa:a l,,reHbrrre criopocl eii rrpattleHr.rrr rrrlpl{a.rbubrx
3Be3A B 3't'oii o6rac'rr.r ciler(TIloB r.r cilerr.iN,rocreii (rpi{ )/c.rIoEI.il.r, tl,l'o HarlpzlB-
.xerrri'l occii Rl)arrlerrilfl pacnpe;1c.ilrrro'rcrr R nllocrl)arrcrBC c.qvrlaiiur,tr't o61'ra-
30\,r ) .

Ir]:l Jlera;rr,rror'o Lrorroc'r ait.lt'ui.rl BCcrx iraa),,no/iaeNlbIx xailal{Tellilc r-l,rt< -\'

:re:l Ap c aHaJlorrtirurrr\ru xzlpiir('rcDucrur(a\,nr L{ollr\,rzr,,IbrIbIx 3Be3A B rroii
)r{e o6.rIacru /luafpa\'lt,tbI crrei(Tll cBe'r'riNi0c't't) c.rtil.fll/cr, rlro Ha6.[]oilile\lelti
I]et(\/.ilflpnocr'b o6ycJIoBJ'Ieua BII\/TpetuutuH tlpuriuHa\u{, rroCI(o"tlLI(.\/ n}loc-tpaH-
cTBeLutc-til.ilteNzl't't.lrtectit.te (3De3.{Ho-cTaTrr{.'TIrrrcclflle) \ll llal('leil}lc1'l.ll<l{.lRe3.il
,,\p Itttuelt Iie orJpltrilrolcfl o'r' IIOI)N,rzl,rrbrri;rri. O't'cloAa. c,'ICAVet', ttro cllerlll
II0l)14ilJIbtrbtx 3ilr.:],tl itbl/.e.rlrL],l'cfl.1oc'IilToirrro \opoLuo o6oco6"nerrrlatl Ilo cBo-
u.\,r ltopd)oJIott.iIIr'ctit.i\t nl)H-lrllt t(l\i tl)\/llria :']Bell.1, o6'rlilAillollr.iltl li,e,lLl\l Pfl-
.rloNr oco6errrroc'r'r'ii. 13onpoc o roN,r, c\i11"a',',,u,,r'l ill.l 3Be3ALI rtpolrexiv'roq-
HOrO 1'r{Ila \,1e)r(/ly uop\,1a,[bHr.lNIi4 I.i llci{\IJItll]IIbINII'i 3Be3Aa\ll{ A, r. e. c)ruicc'f-
llYeT,nu IIt-'rrl)cllblBIIbll:i nell€:xoA of ilollx,ltl,rlirlltriX 3Be3,r{ A t< nett5,nfl1)ilu\1,
rlO CI{X IIO]l IlO"rlllOCTLIO He I]bltlCHetl.

Ip),r'oii rrlleilBbrrrzriirro r.rrrrellecrroi.r rpyriroii rlst::rlt. o6;tar'lair>tuIix cnet(r-
DA.JIbHI)I\'iI1 ZILIOXIA,TJIl']J\,'IIJ, 

'IBd'IqI0TC'I 
B 3TOii IJACTI,I AI,IAfPAI,Ii\TT,t CIIEtiTI]..'

cBeTuN,IocTL Tat{ Ha3trtBzleMtrte <<N,teTa.[,'IltLlecl{14e>> 3Be3AbI. flo cJ']oiKI'IBUII'lt'Ict
Ii HacTolueN,ly Bpc\,leHLi IIp€AC-TaBJ]eHI.ltl\,1 cIIel{TpbI <<i\,IeTa,1,1l]LIecl{l'lx>>:lRe3.II.

-\ ?] i] A Ii,]'CI) Ii 3YIOTC'I CJI EAVIOUI.II N,I I,I OCO 6C IITIOCT'I \,1 I,{.

E,:.nt,l c.ut'rat'b uut'€uct.tRI{ocrrr 6o;ruuir.tttcrtBa ,ruu!tfi t,teraJl,rtoB R cnel(i ila.\
3Tr4x 3r3e3.il rroltr,ra,itbrrori, 'f o or(alt{e rc!r, r11s; .iil.tHHLI }tet(o'toltbtx il,tcrzl"lI.iIoB, l',
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oco6eHrro,crH laKrix, Kat{ Ca, Sr:, Zr, llg, r,r n lregrrueli creneHu rat(,HX, I(at(
Ti u \I. oKa3lrBarorcr ocJIa6,rreHHbr\,lr. I4uorAa or{a:lbtBatorcq oc,,Ia6,rler]ubt\,ul
li,,rr.iHril.r Bo/:IopoAil. Bcne4c'r'nrre 3roto trprr crreKTltar'rbrrori x,laccurpur<zrqr{}l
3l l.lx 3ue3lll ol{a3blBzl,Iocb, 06btuilr), rtTo cIIet(TllarrtbH},te I(,1accbt, oIpeAc,itflB-
IIII.iecl fro,ru{tiilu I(, nr.r,,iuttt.rgN'r IloAopoAil Ir IIo,rtHHI.tfl\4 6o"ul,llt.tncrBa l\,te-
l'A,'L'loB, AOtsoJIbLI0 3aNlC1'llo l)a:lJIrlqa,rIltCt. CrteX'r1,'a,rlultfi I{,rlacc fiO,tt.tlu{rrrl
Soirr,LirHucrRa \ret:r,'rJ,Ion otr.a3]rtirzl,rcfl uat,t6o,ree no3.tlHI,l\,r, crrer<'iltir,,rttl rit
I("IIacc IIo.rnur,rHNI Iro,1olloAa ,r(oBO.rrbuo 6;tt.tgxu;i,r Ii <<r\,re'r'aJ,L'I14rlecr{ou\r)),
xoTtr l,rHOrjl2r r{ lrecl(o,rl,r<o 6o,ree llaFrFIHN'r. Cnet<rpa,tt,ur,rilr r<.nacc rro JII4riHi.I
I( oxzt:'luezt.rrcg o6nt,ttto ua IJecr(o.rrbr{o iroAr(Jr accoe 6o"(ee paurirlN,r, rleM (<Iro-

llollo,t1rtbtii> t.t <<NIeraJ'IJII,r.tecxuii>. <<i(a,rru,rrellbre> crer(TI)a,'ibHbte r{"[accbt I.x,i
.\le'la,rl,ll,lLIecl{llx 3Be3ll tlo c\ItUec'l'B\ilolllu}t t<"naccu(;1il<tttlltur,t 3at(.[toLIeHbt ]l
Irl)e/r.eJl ax A1-47, <Bo/lol)ollfrbre)) -- u npe4e,rar A3 F2 u <<\,rerajrjrH{rr-'-
cl{l'ltr> r npel'.'",tzix A5 F6 co cpc!.I{r.r1\'rr.r crret(TpaJ.rbHbrNrri I(JIaccaNil.t.r^\ll,
A8 u Fi coo'rBelc'rBeHlro. i(,rtaccitrl,t,lr<ztrtt.rfl AonoJ'rr.rurerrbHo VCJro)I(Hflerc,l
'l'e1,1, t119 llllHIIll NIClTil,'LrloB B Cnet(TDax l\'Ie't'il"[,qfirtecK14x 3Be3A l)ac[tt.lpeilhl'r'r,p6v.teltrrlocrt tt) B a Ii\toc(trp:rx J'rlr\ 3Re3,q, Ln'o nl)riBoAr.rr I( rrer<o'iopoit
H(loAIt03llelLIilocl'l,l orrpele,rleut.tfl cnct(Tpa"qbuofo I{,rIacca tto \re'r'a.r'IJIax,t. Ilo
\'llloll,lx c,ll\irlzluY t,le'r'il,,lilt.trlecxot,t:tne:4ct IIo Jtr.rnHqNl t\{eTaJrJ,roB llo;xe-l 5sl'r't'
Trpr.rrrHCarJ, I( nprr\tell\/, cn0xt'llaJn trr,ru x,,racc F5 I\/ tr"rl,r )Ke Ir0 II-]ll

Littciro Irera,ir,[uqccr(r.rx 3Re3A Iro pa3JIlrrrnbrN,r or]€rHI(aNI coc'raRJrqer'10
l5 ]l or o6ulet'o LItrc,rr zl 3Be:iA B cner(TllilJ,rr,tJoNr urrrepBa,rre A0 ir6.

ii,itanolitp;t't'itroli ,rpl(o Rr-,rlla)l(err:rori rr rl)yrrtrro o6r,qcsurvror.r cnex'r'pa,lri,,
Ittttli attoltta.rtrllr MeraJl,']UrtecKIle 3Be3Abr co BI)ex,teHI.t BbtAeJIeHllfi Irx E oco'
6uii xnacc (1946 r.) t.t3!1121,r1 ,.,ar Becbt{a r.urreHCr.rBHo c ca\,rbrx lla:lr,rr.rrrgbrx
'l'orleK.JpeHIlfl. Octlogrloe BIIl,rN,laHltc 6sr,,ro rranitar]JreHO IrpI,I 3To].i Ha BbiflcHC-
rrr ie cJIe.tlvr()ult.r\ .tiByx, BoIr1)ocoB :

l) B Ltcr't llilt(.rt Iottato'icr! IIplrtlr.ilurr )'r(ilrl2urtior,i crrr-.t<'i'l)a.rtbuoi,t :luo\izl,:tIIl
\ieTa,'IJILItICCI<t,tx 3Be:JA---t:l ilt{()M3JLLiflX "[il Xt.tNlilrtecKoto cocTaBa t.],1H B aHo-
l,lsarbrllblX YC,'lolllltl.\ erl:6y;1i1g11].Jfl H IioLIlt3ati14rr aT0),rou Het(oTol)btx 3,/lcIICrr-
't oB?

2) o'l'lt.t,ratr)TCl irrr <(rIera,l,turrecr(ue> :J,Bc':3Abr no cBorlrr,r 3rBe:]:luo-acT ])o-
ll()l\'llltieCI{l'lNI Iillii3li?lKa\1 Ol'IIOI)N,Ia.III;HirlX lieC:l;i tl,rtr Het?

l'l eclrt la aloltctii Rorril()c t( rracrorr[leNr)r Bl]erueHl yLa,'rocb 1ro,:iyrq.r'l b
6o.ttt'tr ltJtl.r Nleuce \rrlloB,rre-1'llol)u'l'e.lr,rri.rii orBer, r'r) Irel)tsbrii Rorrpoc oc'r'ac'r'crl
r ro c\/tir,ec'f By ItelterueFrLr btlr.

flepe,tt.rc,ituHl Ki)arr(il 1e ociroBrrrrre csoiir:rna Nier'zrJ-r"[rrqect(rrx liBe3A, o Ko-
'l'Olll)ll{ (1,'lo.)l(llIO(.'1, \'illcllllc, tl'li) OltU 6o"rtCe i.l.'1ti IleHee IIaAeXflI0 } r:rT'ZiHOI}.[(]-
IIl,l, \il(il1aB npii ?1'Orll ll Iia llrl,ii CIIOpIlblx II"rlll rlllOTIlBoperll.lBI-,1\ \1Oi\'lcFITOt].

f . i'loct<tt",it t<\; cnet('t'l)a,rbttLIc I{.1:lccF,r, orrlleAentreNlLle rto l)zi3.nrIturbrNr
.rlllHli,lNI B criel(Tl)ax r,1e1'triI.[HLrect{rrx 3r-]e3/1,:iilr\,reruo 1)a3r,tr'rrtarc'tcfl, To cpa3\
)rie Bo:lruri(ae'r' IJonpoc: I<iu<oii I.l:l 3t'tix cftur(T'l)a,rrcut tx I(.rt accoB cru{Tat't) oc,
ur)Brrr,rNr, T. e. oillle.(eJrflrouIHr'r riru3r.ructcr<r.rc) yc.rroRllfl B ar14()cd)e1)e 3Be'3..{r,l .)

IletioT'opt,te zlE'rol)tr cLiuraro'r (cri,r., uarrltiiuep, ll 3]) ociroBrrbir{ ()rc-
l ,:1,'r,/ut(tect(ui.t> crtexrp. flol't'e ep>x ].eHLIC 3Tt)I'1\r OIJt.r Rt.r.iIfl'l' B 'r'oI'r, rll'o rr()
cBoeLIV UBeTy r\.{CTa.rl,rIr.ltrrl('r,.ue llBe:1,1lrr uilll.a) o'i'FIecTll ct(opcr. J( .rr:c r,,rr l fr.
trcN,r I{:rne:Aari A. Pacii0.roit<i:Hrio r\ro'rilJI.[rirreci{fix 3L::ic3/l IIa rt!rarl)l'] ,\irii)
cllel{1 p -- cIle'f r'r\locl'b 1':lti)1(c iloATBCllii(;.liic)T, rTo \UIetllli0, IJirct(:t:tailtio.\iY n

[:ll, rrpurrartjrei{irr(-rcrl) ?Trr\ r]Bc:,1.( r( r{jl[.icc\r Ir. I1o crroerry ],ra"lro\rv yr.rroirou\,
Jlllauleur.ilo Niel et,r"rrurrecr{ue 3Be3/Iu lroiyr 6ltrt, o'tncce ubr I( I("ititcrc\,r I",

Or(errxlt I, A"rtrI OAtrOi.i trS Uall6O.ACe XOpOtU0 u3]/LICIInbtY N'teTa.IL[urtr.],.l.iit\

',lnes,( (t UI\a) /T.zrr{)'r':lrrarrerrrrl 6000',.i'ro 5,ru:r<o ii 7; A,1a rrollNlaJri,ur;r\
.,1€3J. 

I{r'1 ilCCrtu Ir5-.-Ir6 t4] B 'fo ir{e Bpcl,tl C'rrer(rpfl,rbHr,trli x.nacc ,.r'roii
.'r-r€)3Ar,r rro r,reTaJrJr,rrr Sp (M) ec rl F6 il, rro noltollo:ty Ir0 u uo r<;i.,i r,-
ir.rrro.- .\5.

C.,tp1,ror:i c'icl)orrrrr. I(. flrrrcri rr M. flrrrex [b,6] ua ocHoBarrH14 crar.ricril-
rlocKof() liCC,!er'loR2lllllti rl)oct'l)zilic'fBeHlto-tflitict't:r'iltrtctcl(i.i)i I.t irt01lli,.o.n,trrr,tr'.
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cKllx xa.paKTepticrr4K Mera,'r,ruqecKux 3Be3A (npocrpaucrBeHHbre ABr4x(euur,
cBeTuMocrn, IroKa3areJru uBeTa, flpouenr ,r{eotlcrneHliocru r.i r. l.) uprrru,rtl
I( BbrBoAy, qro I\,ret'aJIJIIIqecKLie 3Be3AbI Aor'I>NI{bt 6ttrr, otueceHbt K cIIeKT-
paJIbHor,Iy KJIaccy A. 3r'a aBropbt crrr4raror, rllo <<BoAopoAstrii>> crreKrpa,'rb-
Nufi rnacc ,'ryque xapar(repr{3yer cocroflr-lre armoc(tep N,rera,'rr'rHqecKHx
3Be3A. reu 6olee qro oHI.i HaxoArrr [6] ), r,rera,,lr'ruqecKnx 3Be3A xoporrrym
I(oppe,'Iflu,,rro r,relKAy Sp(FI) 14 rroKa3areJ,rrMH uBera B-V.

I(arxerca, cr'IeAyeT orAarb rrpeAnorlTeHrie noc,'1eAr-ruNr pe3\urbraraN,r. Ko-
Topble s 65rrmefi crerreHu ocHoBar-rbr Ha aHar'ru3e xapaKrepr4craK, He cnr-
3aHHbIx c oco6eHHocrgMu lt AerarqMu ,rttHertqaroro cflel{Tpa 3TI4x gBe3A.

2. Bonpoc o cBerLI\,tocrrlx N{era.[,ruLrecKI.rx 3BesA TecHo cBfl3aH c retvr,
I( KaKOI\,Iy CleKTpaJ'tblroMy K"raccli AoJtxHhr Strrt orHeceHbr 3TH 3Be3Abr.

Anropu ,[3] culrraror, trro Mera,'rr'rr.rqecKI{e 3Be3Abr pacno"rararcTCa [pe-
HMyxIecrBeI.Ii{o BbrIIIe cepeArzHbr l.rrasnoli loc,leAoBareJrbilocrr,r, a o6naclu g
cy6ruraHroB Lr, Bo3MolKuo, rutallros A u Ir. 3ror BbrBoA ecrb cJreflcrBr.re
TOr10, rrrro 3a o,cHoBHoii cnexrpa.nssuii xlac,c oH?r npriHa,'ru Sp(M). onu cqu-
Tator raKlKe, qro noATBe'pxAeHHeM Ir'o,BbIruJeHrotl csertrMocrI,l Mera,'rJruqe-
cKr.rx 3Be3A flBJrrrorcfl BeJrHru.rHa ryp6yreHTHort cxopocrr.i, iua,Tbte gerr u lgP ,
v pst4, Apyrux xapaKrepHcrr4K, oAr-rar{o yKa3brBa}or Ha IIporr4Bope-
tII4e, 3aI{JIIOrta}OUleeCfl B TO\I, qTO CyAfl nO IIapar'L'IaKCaN,t, CBeT]4MOCTLI 3THX
3Be3A CyI]IerCT'BellHO iUe,t'IblIIIe npHIIHCbtBaeMbrx HN,t [O CneKTpOCKO',rrUqeCKI.IN{
IlPrI'I3HZlrK3M.

Arropsr [5, 6] cuurator, tllo NIera,'rr'II{trecKl4e 3Be3AbI - 
gro seesirut A,

,rex<arqxe HecKoJrbKo Bbrule t,{atsuo/t troc,reAoBarer'IbHocru u o6pa3yIOUIrle
noc,,Iero'Barer,rr,Ho,crb, nepeceKalouytocfl c r,ras,uott s6n\su crerKTpa,'ILrHoto
I(r'Iacca F2 (B-ll: *0"',35).

A{. Xax [7] n pesy,'rr,rare cneKTpocKonuqe,cKoito aHailu3a aruo,c0ep l3
\,leTa/'l.rlHrlOCKLHX LI HOp'MaJIbHLIX 3Be3A 'rlp14IXJIa K'BblB'OAy, qTO y Mera,[al{qe-
cKlrx 3Be3A crrerirl)ocr(oflfiqecKr.re npH3rrar(u cBeTr{MocTH AaroT no BoAopoA-
Ili,lM ,'tHHHfM lil.t3KUe CBeTI.IMOCTH, BeCbMa 6"rtt1:t<He K ltaXOAH\{btM [O TpH-
rOHOI,leTpI]LIeCKI,lXi napa,'lJIaI(CaXil, B TO BpeN{fl I(aK Oi]peAeJ'lrleMble nO 6Onn-
IIHHCTBy rvrerarflrlqecxux .rl].rHur? xapaKlepHCTl4Kr4 ut, lgP" r4 geit, ec,'rrr Hx
npllnltcbIBarn sQcpexr\/ cBel'trMocrti, 3acraBJItIICT orHecrtl MeraJL.It{tIecKI,Ie
3Be3Abr K KJraccaN{ cBerrrl,rocrrl III u II.

3. Balxttori xapaKrepricrurori N{erarrHrrecxoi.i snes4tr flB,,1flercrr rar{ Ha-
BbrBaeNIaa creneHL \,rerar'rJrr.rqHocrr.{, Ito71 xoroporir qaule BCefo noApa3yt\,Ie
Balor Be,'laqu[y p:Sp (-tzi) -- Sp (f{), r. €. pa3,'li.iqge B <<MeraJL'ILIqecKol\,1>> A
<<BoAopoAlro[,r>> crreKrparbr-rbrx K,,raccax [6], uuor4a >xe creleHb ocra6JreH-
HOCTLI J1L1HL1L4 I( UO CpaerIeHHIO C OCTar'IbHbr\1H MeTa,'IJIr4rreclil4X,tIz JTLIHIIflM]t.
3aeucunlocrb crelelrH Mel'a,{,[tzr]Hocrpl or r.pyrrix xapar(Tep14crr4K MeraJI-
JIrrqecl{r.rx BBe3A no cvuecrBy He I,r3yr.reHa. I-Iexoropue aBTopbr yKa3brBa]or
Ha BO3MOlt(Utttl pocT cTe[eHr,I MeTa,'tJiuqHocrt{ c nepexoAoM l< 6onee nosA-
HLiu Sp (M) , o4uaro r(aqecrBeHHocrb r,reroAoB orrpeAeJleHlra Sp (H), Sp (K)
u Sp(tt) He AaBaJIa Ao cux flop Bo3\{oixrroc'r}i BbrrBurr, aror e$$exr 6o.ree
vBepeHI{o. If a"nu.rue cBs3r.r p co Sp (tVl) lr{o>xHo r.icKarb no \,rarepHaJraM,
co6paullslnr e [3], o4uaKo pe3yJrbrarbr no]rcKoB He BbrflB,'rsror eroro ecf-
cf erra.

C apyrofi cropouhr, K. u M. flurergr yKa3brBaror 16] ua Ha,'Iurrae 3atsr{ctt-
MOCTI,i C'ICiIICHH N{CTA,T,']I.iqHOCTH OT CBETI4MOC'T}I lIPI,1 AAII}IONlI NOI(A3ATCJIE

UBE A 3BE3A: CTCtIEHL MCTA,'I,'IAtIIIOCTI4 PACTCT C POCTON,I CBCTI,Itr,IOCTI]. 3TA
g a B r.rcrr Nr ocrr rp e6yer 4a,rrr,Heiirueto ll:yq gsq s.

4. Cyqec,'eyror pa3Jrr.rrrnr,re BBr,,rrrAbr Fra npupoAli arroN,{a,ruii, o6Hapy>xu-
Baro[u4xcr B crrer(Tpax Mera,'rr,u4qecKl.ix 3Be3A. Hau6o.tee IxHpoKo paclpo-
crpaueHo r,rHerir{e, qro 3To ,{Br'IeHLie cBg3a}Io c AeficrBr.ITe,rIbFrL,Ix,I 4ecpltunrom
HeI(oTopr)rx ?,.rel,renroB r arlroccpepax x{eraJrirr.iqecr(Hx see:a [3, 4, 7, BI,
K rarrrr,r ?.qe\{eHraM orrrocfl'r'cfl Ca, Zr, nAg, Sc, Ti, V.
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O4Ilaxo Har'ILIque BbtcoKux ryp6y,rreurubrx cKopocrefi, vra,rue 3Jrel('r,poH.

HbIe AaB,'reHt4s rI N,ta,rbte gett B arntoctpepax N,teTaIJII{qecKHx 3Be3A, nO CpaB-
r{eH}rro c nopMaJrbHbrM14 3Be3AaMr.I,- BCe 3TO He HaXOAT4T Ce6e ynOe,Ue'reo-
pr{TeJrrrHoto o6t,scuesug. Iunorega us6uro,lHoii HoHr.i3aur.Iri 14or.roB Ca, Zr,
Mg, Sc, Ti u V, np?rB,leKaeMafl ]\1fl, o6t.qcuestrtr cneKrpaJrbnsrx auol,ra,lraft
MCTA.IIJ'I]4TICCKI'{X 3BE3A [9], TTC B COCTO'II]I{I,I O6bfCHHTb AOCTATOIINO Y6E4I,i-
Ted'lbHO 3TLi aHOIvla,rlIlll I,I TeM 6Onee IIOBbtlJ]eHHbte Zll L{ N{ad'Ibte 3I{arieHHtl
P, v getr (xpraruxy erori runore3br cM. B [B]).

Slrnrr.i ,c4e.uaHbI IIoIIbITxu o6rsgcgurb grrl oco6eguocrt4 c roru{i.t 3pet{tlf
rrirrore3br o 3rraqr.rreJrurofr nporaN<eHHocrr.{ ryp6y.neHrHtrx arlrocQep Me-
Tarr,rurrecKHx BBe3A [7, B]. ne'raJibHo ora rHtro.r.e3a eule He paspa6orana.

5. Ocraercs coBepmeHHo orKpbrrbrtr Bolpoc o BoBMoxHofi esaux4ocesgu
reKy,,rflpubrx A-sse:A (Ap) u MeraJrJrrqecr(r.rx 3Be3A (Am) . MoN<uo yr(a3arb
Ira ABa o6croare"tucrBa, Koropbte Ae,'Ialor llcc"rteAoBaHlte aroto, Bonpoca oco-
6eHHo uHrepecubrr,r. o6a 3THx rrirra aHoMaJrbHbrx gBe3A pacloJlaralorcrl
npHMeprro e o4Holi u rofi x(e qacra AlratpaMMbr cfier{Tp-cBerr.IMocrr,, [pr.r-
qeM o6.nacru, 3aFIr.iMaeMbIe grr,rMH 3Be3AaMH, qacrI,IrIHo nepeKpbrBaIorcfl.
14r,reurcrr 3Be3Abr npoMeN<yroqHoro rr.rra, B clrer(Tpax KoropF,rx cocyulecr-
Bvlor KaK xapaxTeprzc'rliKll Tr{rra Ap, rax u rlrna Am.

6. Ao cux nop HeflcHo, flBJrflIorcfl r'ru N{eraJrJrr{rrecKne gBe3Abr nropcpono-
tl.trrecr(a Aocraror{Ho qerKo o6oco6,reHHoil rpynnorl cpeArl r.ropMaJrbHr,rx
3Be3A UJILI B H3BecrHbrx ceftqac MeraJ'rJ'rnrlecKr4x 3BesAax HaAO Br{Ierb ,ru4ulL,
3Be3Abr c ual.i6o.rlee lpKo BbIpaxeHuolYr Mera,TJlr.rqHocrblo, no3Bo,rflroqert elr-
Ae,'Irrb 3Tr{ 3Be3Abr Ii3 cpeAbr rropMar'ibHbrx Aaxe cpaBHr4Te,rtbuo rpy6r,rl,ru
I{atIecrBerlnblMr.r N,reroAaMr.i crreKTpa,rrl.toii x,naccu$zrat\Hr4, v cyxlecrByer JIt4'
HelpepL,rBHbrfi nepexoA or <<THIr4rIHo>> I-TopMaJ'rbHblx K <<TLrrrHrrHo>> Mera,{JlpI-
tIecKLIx.{ 3Be3LaM. fIofly.lgHyg olpeAe.neHHoto orBera Ha 3Tor Bonpoc utreer
6o,rluroe 3rrarreHr.ie KaK AJrfl BbIs,cHe,tlr.rfl c'pusuuecxor? cyulH,ocrn EB,rerrr,rfl Me-
Tal'Ir'lI'iqHOCTII, TaK H AJttl pa3BliTlifl rl]noTe3 O BO3MoxHtlX KOCMOIOHLIqCCKI4X
npuqI4Hax 3THx aHoN,tanufi., a cr'IeAoBareJlbHo, ti o por'IH MeTaJIJII{qecKLIx
sBe3A B gBoJIIouHrz 3Be3A cler{Tpar,rbubrx KJraccoB A u F.

Llcc.ner,osaulre Bonpoca o 83aLIMocBfl3r.I N{e}KAy N{era,rr,'u.iqecKr.IMr.I }t }Iop.
MarbHbrr\{a stse3AaMa HeNrbrcJrr.iMo, oAHar{o, 6es paspa6orxu cpt.isrlueci{rl Ao-
craroqHo o6ocHosaHgoli r<o"rruqecrnesnori cleNrpa.tr,uoft r.naccracblzrarlrEu
Tex LI Altyrr4x 3Be3A B oArropoAHoft cHcrel,re.

$I. Marepual na6.nmAeruuir w ero o6pa6orxa

Msr npe4npvHaltrr nonrrrrKy paspa6orarb KoJrr{qecrBeHHy}o cneKrpaJrb-
H),io nr'raccn(rnxaqHrc Mera,'rr'r[qecK]1x gBe3A r,r ]ra ee ocHoBe [poBecrr.r no
Bo3N,ro;.r(Hocru BCecropoHr-ree ucc,'reAoBaHr{e mopSo,roruqecKr4x xapar(Tepr.t-
cTLrK 3THX 3Be3A.

Eu,ra cocraBJreHa nporpaMMa cneKTpocr{orr.rqecKr.rx Ha6.rrcAeuufi, n xo-
Topyrc Ro[rr'r[ 26 urera,r.tulrecx].rx 3Be3A u 23 cras1apTHbrx (Hoplra,truux)
sBe3Ai,r B rirrrepBarrre A2-F5. CraH4aprubre sBe3Abr uu no46up ail:r- rar,
qro6ri orrlr, Ro-nepBl,rx, flor(pbrBaJrH Becb pafioH Ar.]arpaMMbr cleKTp--.cBe-
TLIMocrb, B KoropoN{ no naHr-tbr},r Apytl4x HCC,,IeAoBare,lert pacno,rtaratorcfl
Mera"rrJll4qecKue 3Be3Abr, Ll, Bo-BTopbIx, HMe/'rH c[eKTpaJlbHyto KJ'IaccaSura-
upIrc B crzcreivre I{K. Mera.n;niqecrr.ie 3Be3Abr nr,r6itaurr tt3 KaraJrora
lll. Eepro [10]. B nporpaN,rMy 6r,r"[r.r sx,rroareHbr 3Be3Abr rrpqe 6.,5, pacno,ro-
x{eHlrbre ceBepHee 6:-16'.

B ra6,r. I iz 2 upuneAeHbl ricxoAubre AaHHbre o Ha6,rroAaBrriHxcn sBe31ax.
B nepnlrx rpex cro,r6uax o6enx ra6nuu Aauu lroMep rro KaraJrory HD,
Ha38aHI{e t4 BtiAI.tMaf Beflr.iqr.iHa 3Be3Ai,r. il.nq MeraJIJIr.iqecKr4x 3BegA
(ra6;r. 1) npueerlelrbr c[eKrpa,rrr,Hr,]e r(,,raccrn no I{D, B crrcreMe MI( ra oupe-

Ae,'reHHbre ro BoAopoAy (Sp (H)), no n,uHrlu K (Sp (K)) r.r no MeraJT.rraM

tBs
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1ll
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;l)
t)5
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l.4o
(i()

(sg (lvt)). cuucn 3arrrcefi rura F5 IV:F0 lI-III B crorr6r{e Sp (&r)
ra6il. I 6u"n o6'bqcHeH BO BBeAeHr.rvt. !,nx craHAaprHbrx 3BesA (Ta6,'r. 2)
Ntr)PIBOAI,ITCg-CN.CKTPAJIbHbIft,KJIACC B CACTCME MK Z CNCKTPAJIbHbIft KJIACC,
B3qrbrft lz3 Ill]. !,a.nee u, Elts craHAaprHbrx Ll Aqtfl. Merar.rrqecr(Hx 3Be3;(
npHBoAtlrcE u sin i c coorBercrBylo[tr.tM BecoM, B3grbre H3 KoMnuJIsrHBHoro
KaraJrora a sin i, cocraBJreHHOtO B Haruer2 o6cepnaropr4u, rroKa3arerH uBera
B crzcreMe (B - V) vr (U *- B) z a6con rorHafl BeJrr4qHHa Mrrrur, orpeAe-
.leHH afl no rpfl rotroMerprrqecxoMy Irap a/r Jr a KCy.

Ha6,rrc4euur BeJracb Ha KBaprreBOM cneKrporpacbe 122-cn pesrei(ropa
o6cepBaropr4u. nr4cnepcuri cneKrporpaMM 150 Alnn y Hv. IIIapuHrr iqe.ru
I{3MeHsJlHCb B 3aBI4CIIMOCTII OT 

'TpKOCTI,I 
3Be3Abr H qyBCTBHTeflbHOCTH IId'taC-

'lI4-HoK or 0,25 Ao'0,05 Jvlit, -qro coorBercrtsver B npoeKu4:|- Ha nJrac.r.ilrrr(y
0,06--0,01 .ttJfi Hltv. l0-2 A. SNcloazqau '6u.nu or 1,5 ,aaca to I .ttui.
I4cro.rl:oea.rprcb rrJracraHKr.r KoAaK 0a-o u KoaaN l03a-o. Bucora
crreKrpoB paBHa 0,7 .Mn. !,.na Nax<4ofr esesAtr B cpeAHeM nojryqeHo no
illecrb cneKrporpaMM, Arr{ o6pa60rrrr oro6paHo rro Lrerbrpe creKrpa,
Har6oree noAxoArurr.rx no KaqecrBy u nrorHocru. o6pa6oria cner.,poo
BeJracb Ha perHcrpr4pyroqeM MuKpoQoroMerpe Mcl.[s c yber[qeHr4eM 50.
PerucTporpaMMr,r cneKTpoB 6es crna>NuBaHurr 3a crrer sepHrzcrocru $oro-
3My,IIbcl4Iz nepCBoAI.IJIacb B orHoclrreJrbHbre r4r.rrer{cHBHocrH. I-{airAeHHbre no'TaKal\'1 3aII14cfl\1 3KBi4BaJIeHTHbre uluptrHbr cnet(TpaJrr,Hbtx noJroc HJnI orAedlb-' lrbrx JrltHr.ri.r ycpeAHffJrHCb.

fIpex<4e r{er{ nepexoAr,rrb ri u3Jro>t<eHHro pe3yJrbraroB o6pa6orKir
CNCKTPOCKONI,ITICCKO|O MATCPHAJIA, PACCMOTPHM KPATKO MCTOAI4KY IIOA6OPA
KparepxeB AJrf cner(rparbHofi KJraccHq)lrKaulrH. flpfl Bbr6ope xpr4repuets Mbl
PVKOI'OIICTBOR A JI I{CT, CJI ETYK,lIIH M H CO06 P A ,.I{ (} I{I,t fl M I,I.



flpe>x4e Bcero Mbr craBfiJrx ceoerl qe,rbro no4o6parr rar(r{e Kpr.i'repurl/
Koropbre MorJrr.r 6rr c;ryx<urb B AaJrbr{eiiuenr u Ar,rfl y3r(oflo,'rocnorl cporos.rer-
rpuuecxoii u,ru rpororpa$uuecrofi cporouerpuu 3BeBL H ux rnaccurprii(aqlltl
B I\{accoBbrx nracrura6ax, T.€.qrc.,5or oHri N,ror,rn H3\,repflTbcfl rrpr{ iloxtoul
v3KouoJIocHux cne'rocf r.iJIr,TpoB, KaK I\,roHoxpoMarr.iqecKile gBe3AHbre ne,'Ir{-
qr4Hhr rra npaMbrx cHuMKax u,'rH rrpr,r noMouIH ulenefi n cloxalsHotl n,rocroc-
Tr.r crer(Tporpadla. floerolry il AJttr r,ry6oxux ,'tr.rHuii, rar(Hx I(aK JIi{lll4ll
BoAopoAa, MbI H3N{epffJr}r He 3r(BrBairerirHyIo rur{pHHy co6creelluo ttt'tunfi., a
HefiocpeACTBeHr-ro Becb yqacroK cneKl'pa, noraAarcuruit e cpaBHHTeJIbHo
v3Kyro rroJrocy, qel{TprlpoBaHrryro Fra AaHHyIo ,'IrlHLIIo. ILIupuuu tto,'Ioc Bb]-

6pauu or 23 ao 89 A e sasl4cr.iMocrtl or cileltrpa"nrsoil ojilacrv., o6urei'i
I,luTeirclrBHocu.r ,lluuufi B AaHHoM yqacrKe cleKTpa, Har'IHtlllfl u oTHoclireJIb-
uoir tiurescl.rBlrocru nuuuft roro I4.rII,r HHoro g,'IeMeHTa I,t r. A. B ortroure-
HI,iI,l <<XI.,IN{HTICCKOTO COCTABA)) KPUTCPI,ICB T,IbI UCXOAIIJ'II'I I'i3 T,IgSCC'THOTO CgOIl.
crBa x{eraJr,,IuqecKI4x 3Be34, Ko'ropoe loBopl]r o rol,l, rlro clIeKTpa,'lL,Hble
x"[accbr, cnpeAe,'reHHbre A,rlfl i\,reTar'IJrrr4qecxotl g,gesAirt B cr.rcretr{e MK no soAo-
pOAy, I(a,'IbIIIlrc I{ I{eTa,'IJIal\{, 3al\{eTHO OT,'lUqaIOTCf OAI'IH OT Apyf OlO.
lloerony a nolo6par'rHbIe AJIr-r 14cnor'1L,3oBaI{}.ir B KaLIecrBe N;laccuQuxa-
uI4OrIIlbrX KpItTepLIeB y3r{}ie yqacTKI4 cleKTpa BoIII.rlI{ IIffTb BOAOpOAHbIX JLI-

suft or FIp Ao H E, Jivuufl K (Ca II) u Aecsrb ro,Iloc c JIIIHHflMI'I Mera,n"rloB'
BCero l6 xpurepuen. flpiz no16ope <<Me'taJIJIIlqecI(I'{x>> KpIirepI4eB MUI Ilo
Mepe BO3MOlxHOCTI'I CTapaJIIlCb npI'IHErb BO BllHMallHe pe3y,'Ibrarrt pa6o'r
M. Xar [7] u nx. lpuucreiiua ,[4], cornacno KoropbII\{ B Mera,'IJIHtlecKH}i
3Be3Aax HMeercfl 4eoaqi.Ir cr'IeAylourHx aJIeMeIrroB: Sc, Mg, Tt, Zr, V, Ca.
IIo4po6nue xapaKrepucrtixrl noAo6paHIlbIx IIa\,tu Kptlrept{eB npllBeAellbl B

ra6.t. 3, tAe flocr'teAoBare,rbHo AaHLI ]loNIep KpI4Tepl4tl, lpaHHubI coorBer-
crnyrcqel? ex,Iy 11o,'locbl 11 LI ]u2, Invpu1a noJlocbi B aHlcrpeMax, CpeAHflfl

!,J114Ha BCJillbI llO/locbl, ocHoBHbIe Xfitrll,Iqecl{l{e 3JIer,leHTbI, BXOAtluile B

T a6nuua 3

<<CneKTpa"r6Hbr il cocra B>>

4901

1r601

4502
4474
4407
4362

43tB
4280

4L9L
4123
4OBT

4048
40LB

3991

3947

3912

4821

qDZ,A

4474
41t07

4380
4,318

4280

4191

4139
4081

4A48
4025
3991

391t7

3924t

3870

7B

28
67

27

44.

3B

B9

4/
JJ

ZI
44

4861

4562

44BB

4440
4394
4340

4299
4236

4i65
4102
4464

4037

4005
3969

3936

389i

80 HB, FeI (B), CrII (6), YII (3), Alll (3), CrI (2),

YII(2), Ca I(t), Si II(1), Mn I(1), Ti I(t)
FeII(5), Crll(4), TiII(1r), Crll(2), 'liII(r), Til(l),

FcI(l), Ball(t), MgII(1)
treI(7), TiIl(2), FeII(2), MgII(t)
Fe I(7), Ti II(6), Fe II(2), Ca I(2)
FeI(4), TilI(zr), FeII(1), YI(1), Scll(1)
H' Fe I(3), ScII(2)

Fe I(4), Ca I(il), Ti II(3), Cr II(1), Ti I(i), Sc II(t)
Fe I(26), Cr II(2), Crl(2) Ni II(1), Eu II(1), Sr II(t)"

Ca I(i), Fe I1(1), Sc II(1)
Fe I(12), Zr I1(1), Mg I(t), Y II(1), V II(1)
FI6, tre I(:3), Co I(2), Mn I(1), La II(1)
Fe I(6), Mn i(1), Me I(1), Sr il(1)
Mn I(11), Fe I(3), Ti II(t), V II(1)
Fe I(12), Ti I(4), Fe II(2), Cr II(2), V II(1), Co I(t)
LIe-l-H, Fe I(i7), Ti I(4), o I (3), V I(t), La II(l),

t'li t1t1, Y II(1), V II(t), At I (t), Mo II(1), Fe II(t),
Cr I(1), Ce II(1)

K (Ca II), Fe I(i2), Fe II(2), Ti I(2), Ni I(l), Al I(t),
Mn l(1), Cc ll(1)

I-Ir, Fe I(23), Co i(2), Ti II(1), CL I(t)

2

J

4
5

6

I

8

I
t0
t1
L2

t3
t4

t5

t6

ZJ

42

lBB

N,
n,'n



e OCraB AaHHotO K1lr1TepHrr, c yr{a3aHr.reM B cr(o6Kax ql.iCJIa HaH6oIee CI4JIbHbIX

Jrr.iHuii (no4culirstnarllcb Ju4Hu\4. ,UYn^ 10G> 1,2 Ltlt1 c W t,70,07 A).

flpaxrHuecrli Bce,'IIIHLIII B<<MeraJIJIHqecI(I4x)> KplireptIflx HMeIor LV1.--0,44).

,[,,rr r<aN<4oro Kpl4repur rlo BceM qerblpeM petflcrpotpaMMaM 4,lr ,4aunoft
SBe3Abr HaXOAr.{J'IaCb CpeAHsf 3KBIIBa,'IeHrHafl UI4pI4Ha lz1 Il Cpe[Uqg ou[6Ka
oAHoro onpeAeJreHr.ifl aKBI{Ba,IIeHrHoft uruputtu -LWx. 3ru 4aHnr,Ie Ar'Ifl Ita>K-

p,oil snes.4r,r flpeAcraB,'reHbl s ra6r. 4 e nopa4r<e HyMepa[u[ KpHrepI4eB. B nepx-
neft no,,tostaHe ra6,ruurt npLiBeAeHbI p$yJIbrarbl AJIn craHAaprHbIx 3Be3A, B

unxsefi [oJIoBLIHe - 4lalrraeraJlJII{qecKux.

JU

AW.

w^

ZO eo
0c

o
ao
^a a

o

oa
oo

ot
o

a
o o8

c
&
o ct

ovU0ocao

wt,A
@'; r r' L' 

" "''ix: :t, Hff fr ' :l'ili' :#'#',u,"; fr, ;;'"#;ffJ:l' "x ", 
I''I p u H a x

Ha ocuonaHr4r.i Marepua na ra6.n. 4 6snl [poaHa,lr.r3r.IpoBaHbl ouu6rn HauIIx
usuepeuufi \X/ 7. Bwnu flocrpoeHbr cpeAH[e 3aBr.rcr4Mocru orHocIITeJIbHoft ouru6ru
oAHoro i.I3MepeHI,Ifl Sxgnsa,tesruoii IxlipuHbl - LWxlWx oT BeJILIqI{HbI \Y/x

((lar. 1). Ha eronr pucyrlKe 6o,rullre cBer.rrbre r{pyN(K}I orHocflrcq K BoAopoA-
r{brM ,'rr.IHI{fM AJrr MeraJrJrrrqecKr4x 3BesA, 6o,rHul.re reMHbre - A,,Ifl craHAaprHblx.
CoorsercrsenHo MaJIbIe KpyxKI{ orHocrlTcrr K /'rI,tHHfM MeraJIJIoB, B ToM qt4c,re

14 K JtuHrrLr K. BLtAuo, r{ro CpeAHHe oruu6r<u oAHoro L{3MepeI{IlrI W1 B cpe[HeM
He [peBocxoArrr 20% Aaxe Ar'rfl caMbrx c,ra6ux tror'roc. Lns BoAopoAHbIx
.uUNUii STI4 OIXu6KI,I IOIITH He3aBHcI,IMbI ot W 2" H CoCTaBJIflIOT B CPCAHCM 4%,

Ilocronrxy Kax(Aarr cpeAHsr W7 s ra6n. 4 o6pasoeaua [o rlerblpeM ollpe-
Ae,'reHr4rIM wx, To, c,'reAoBaTe,'rbHo, AJlfl 3Tr.Ix cpe4uux iz2, oTHOCI,ITeIbI-Iag
ouru6xa LWxlWt 6y4er BABoe rvreHblle npueo4ur,rofi Ha rpaSr.l<e lr 6y4er
cocraB,,rflrb or 1,5 go l7o/x (n sanucuuocru or I71).

!,auuue orHocrrrer'rbno L\Y/x nz ra6n. 4 y, LWxIW^ n3 0Ir. 1 6y4yr
r,4a,rrueiiureu HcrloJlr,3oBalrbl Ailfl I.{ccJIeAoBaHI,rq ouu6ox B cnel(TpaJlbHoil
t<.laccr.r$nxaqulr. Oruernn 3lecb Jrr.{rxb ro o6crosreJrbcrBo, uro ouru6xli oupe-
AeJler{r.rfl w7 trila MeTa,l,,rl{qecKl4x 3Be3A He Bbirrle coorBercTBy}onllrx ourn6ox
A.nq HopMa,'rbHbrx 3BeBn (cu. Qur. 1). Ha aror Qar<r ulr 6yAeru HeoAnoKparHo
ccbulaTbcq rlpi4 cpaBHeHLIi.I cneKTpalbHblx KJIaccoB, floryr]eHHblx Arf MeTaJIJIII-
IIeCI(HX r,r HOpMar'rbHbIX 3Be3A nO pa3,'rr4qHbrM Kpr.ITepr4flM.

189



\N
l-,IS

l'

4,32
I ,06
2,10
6,tZ
2,L4
t ,68
{ ,35
4,24
6 ,09
2 ,86
1 ,35
3,69
1,32
0,82

3 ,55
[,42
2,57
3 ,81
2,34
2,1L
/+ r72
2, 96

tr27

l,17
lrL4
t,!7
l r\7
1,10

r,31
rrn
t,03
r,07

,77
,03
rll

,07
,10
,10
,24

,20
)a

,31
,51

I 0,25

10,73
lo,:o
I o,+t

I 
o,rt

10,58

lo,so
I 
0,18

l0,zr0
lo,sz
lo,s:
10,93
10.22

lo',zs
10,68
10,47
0, 28

0,08
0,67
0,8c
0,48
0, 09

7,43

0,72
0,11
0,07
0, 18

0, 58

0,40
1,c)7

.0,59
0,311
0,1,21

0,61 |

0,68 
|

0,52 
|

0,47 
|

0,541
0,25 

1

0.441
o,oo 

I

0,251
0,181
0,611
0,11 

I

0,11 
I

0,43 
|

0,1r8 
I

1,69 |

N

.,51
tA2

,rJD

,, 97
1,91

), 5t
|,08
,, 61

t r2l
1,66

',,41t

.,67

,47
rc

,63
,tn
,62
,97
,80
,91
,53
,06

,51

,77
,02
,941

'7el
,l2l
,311

'871
,221
.55t,..^l

'.rl
,051

, 551

'061
'sBl
,801

,44

t';;7

,5i
t

,72

7,

1,

0,
1,

;;; l,j
1,16
i , :.iti

, til) ,()71 2,93
1, ,t( )l .1 ,?l

,271 2.LO
t, ,r711,e7

,L 3Ll2,21
,101 i.71

,61 , l4l 1,18

,4:
,44

, lr,l I,.i:r
,071 2,30

0,92
I ,06 ,t}l2 ,s7

,141 2 , t2

,131 2,1r
,2713,72

1, ,2012,to
151 1,48

,2412,17

l, ;) ) {.)
0, (i1 ,2.012, t7
0,

.1 ,87
,r712,83

1, ,34l|2,C7
1, ,38121 ,12

0, 31

0,3tj
(),41 

| 1 ,

0,:i(l

0,33

0,13
L,lr9
0,30
0,46

I ,91

190

.l
S l.-NS\

r),ri{j lt,1tl 0,1:l ,J,t)El l,()1
0, 38 r4,231 o,sl , el I o,:4

0,4311,5i10,48 13, C5l 1 ,10 .1710,53
(),5913,3zl(), to 7,6210,15 0 ,3t)
0,lU l1,lel(),32 r5,{j710,18
0,2011,401 0,22 0,7'2
0,13J1,3110,26 r6,uSl 0,52
0,6e 12,0410,13 u,3:l 0,:8 ,2410,18
0 ,4e l': ,7 41 0 ,'21 1r,j110,34 ,{110,38
0,76 lr,53l 0,26 r0,?110,0e ,7 ll tt .t''1
o,nft,ztlo,zz 16.0e10,38 ,061u,211
( r, 07 I i ,9;l 0,12 t3,l31 0,4h ,o2lo,30
(),2ri ll,l5lo,3i. t1r,B8l 0,ltl

1'r,17J{},(ii-,
1;.t,l-,:l (), ij7 47lO t2
11 , Li0l o, :lB 0,27

0,l{i ]r},7;-tl {r,19 l5,B;',1 rr,{iB .5ol o,14
0,4e 1137]|0,22 10',681 0,25

0,1C B, oo| t t,23

n,)o
0,i0
0, 29

:1 , :()1 u,33
2,351 0,12

0, t8
0,51

0,36lr, t210,2P, 8,r11 r,r6
1,0:, ]{).1):ilU,{i1 12,zrpl t,1l
0,6612,1110,16 U,571{},(it
l.rix lz,lrTi 1,56 ,uOl ir,63

o, 1o lr ,531 0,10 112, L4let,61B,27
0,82 J2,87l 0,32 | 4,281 0,64 14,
I ,1 2 lr ,5r l o,45 lt i ,4Bl o,oB 13,1 I
0,3611 ,4710,32l14,e5lo 61 13,
0,56 l t,691 0,54 lt6,60l o,40 13,81
0,73 lr,4ol 0,32 l{5,451 o,zzl2,

0,22115,201r,2913,53
0,6t114,6210,8014,
0,13 l15,zr8l 0,55 13,33
0,t3116,4410,1213,57

0.5e 11,631 0,35 114,e510,12 13,
0,23 lt,79l 0,13 114,2410,09 13,
0,69 1r,951 0,35 112,821 0 71 13,

0,49 ll ,7fiJ 0,45 lt6,91lrt,t0lt,t,n
o,as 12,t{ | o, ro l16,{51 o,1b 13,
0,76 lr,57l 0,54 117,3510,68 13,72
0,63 lo,e6l o,41 l14,30l 0,46 8,27
0,46 l1,4sl o,80 1,4, 171 0,71 13,33
o,n 12,1 tl o,n ln,22lo,s7 13, e3

o,o lr,76l o,06 l to,7;l o,22 13,
0,66 ll,44l 0,35 lr2,33l 0.28 13,77
1,22 lr,szlo, 82 114,651 0,2214,28
0, I 0 

| 
0 , iiol () . I i I I 0 , s7 

I 
( l . I s 

I 
I , r; I

0,7311 , 
,*710,41 lt:,zzl o,:r l:,ar

rr, tri I tt,r:l (),()3 1t.14
0,36 

12,o8l 
o,rx; t :2,zzl 0,4(j 

i3,1

() ,4:2

() 
, 
()9

(1 ,4i)
0, l-r1

(), llli
0, 5il
().1i2

0,:ll
(), 21

() ,:l{i
(), (i5

0,:]r_i

0,\11
0,39
0, l)0
{) ') i
(), il(;
1r,1 Ir

0,l B

0,0:l
o,\'2

1,, n'
lr,sz

lr,aa
15 

,67
2,31
2,55
| ,44

3,65
5,35
a o.)

2 ,00
J,Zn
2,74
1 ,05)ro
2,80
1,64
2.73
4,28
2,68
2,28
4,631

3,981

)

2,
2,7
3,1
2,
t,
4,
)4
,)

,
,
4,

,l]1
I,

,51

,21
'12

'17

12

ft Cas

u, And
r) Cas

s Tli
i'r.t\ri
li Tri
1 Cet
I [i l)er
v Per
u LIA{a
!)5 Leo
:)0 CVn
80 tlMi

28 Arrd
rrR r78
47 And
z .\r'i
.,i1) ,\r.i
U8 'l'aLr

( [iMl
r rR 588',

e Ser
',! Sco

u Oplr
vr Dra
tr: Dla
I I lt ti61:l

i L1'rA
i11 IIcr
1r Vul
i) ()ep

1L ,\ qr
"y Cali
l\ Cayt
.4i Cayt

d Calr

IiR ,94 i (

E' cep
I,'i Psc

t Vir
i l3oo

1 iJer'
r\ Il cr'

r) r\ql
fi Dcl

r c)'g
a Cep
r il, rr

7 Arrri

0,93
1 ,59
0,44
t ,06
0, 62

0,88
0,34
0, 92

0, 40
0,32
0,67
{ ,89
0, 78

0,1r0

0,53
0,54
0, 92

0,85
0, zr0

1,26
0,32
0, 73
1,51

0,54
0, 62

'0,92

t,32
1.,28
1',15

1,67
1 ,00
1 ,01
1 ,00
0, 75

0, 91

0,82
0,88
0,411

4,44
0,53
4,75
0,57
0, 66

0,tt4
0,84
0,48
0, 97

0,8c
0,81t



'fa6;ruqa./r

0, Blr

0,411

0, (iu

0, 5(i
(-), [x)

0.40
0,8J

0, 81-r

0,1n")

l,()4
0,88
[) ,.ir {)

0, ;li
0, 8{)
(),1-r5

(), i 5
0,:]{i
0, 7i
0,u,f,
(), 85
(), !)l

0,2(i
0,75

l;,;;l;:;;l
lo,{2,1 ,Bt,t

io,lojr,aoir
t10,2611.,47l(

,0, {2lt , B0 (

lo, rolo, oo,r

"0,07'l 

,71 (

'0,221 ,rB (

0,22r1 ,62r(
0,17 ,1 ,22 (

,o,osll,sz,t
i0,02i1,57 

(

.0,17 0,96 (

',0 ,Lz r ,40 ,{
o,l2,l ,641(

,0,22 0,89'(

r0, 
10;2 ,03r(

ta ,74,2,71. ,(
0,07 1 ,52 (

0,24 7 ,57 ,(
0,36 2,06,(
0,{91,97,ill
0,07,1 ,45 c
0.1"42,71 C

0,291,50,C
0, 15 t ,55rC
0,15,2,22,C
0 ,1(\.\ ,24 C

0,07i1,31 0

0,31 
r2,06 

o

0, 10 t ,54r,0
0,12 1 ,61 r0
i,26i1,9410
l,4el1,B0:0
l,ul,z,ttto
t,ozlr,ao'o
t ,1+2,04,0
j,10 r,64t0
r,rzlr,aslo
r,10i1,48i0
),3112,06ro
),2612,27 0
).14r{ , Bt) o

,67

,2-/t

,5i
, {i

7,
1.4,

13,

6,

13,
75,
8,
7,

10,
16,

,slll,

'I ,6
,1

1,

t,7

1,C2

2,45

1 1 5,1

,42.

, l-t'[

,51

,i)l
'1 2,5

,t 15,

(), il4 ')

r,rl(), 1. 
'44

61

11

,48 ,2 r I e,7l
!iJl /,

,tll 7 ,
12,
ti,04
2,0t-r

0,

,{6
12,
7t,
[t,

0, :16

0, ti8
j,00
0,{i1+

0, u:l
0 ,8{)
1,(iB

l,(x)
() ,27
ir. 1 ir

0,1'r()

0.112

0 ,:8
(),(i1

r), li1
r I ',i'l

0,50
0 , i)1r,

0,70
t ,,10
0,36
0,7()
0,9(i
0,ilJ
0,21)

0 , i]1r

l/+,

{0,
2,1 5,
,) T5,,54

,38 15,41
1 ,1 t4

,7 t4,
14,

,4

16,28
13,47
13 ,00
12,/10, It{

1) 16,

,2$ 5,
27 t5,i:l

r;lll

12,:t7

0, 75

3,
()

2,

i8
Lii

1I
,lt4
.o/

191

l*t\

la
\SS

S

1

lrl
I 8,lB tt,l3 | tt,

.4,.1 fr tt,ltt 1t,
4,li{i (},41i It,

lo,(tf 0,;17 
r 

8,
it,ritt (r,li7 I [3,
4,1;] (),;ll ill,
:,11:l (1,'rJ Il /

t),{)() r),41 t0,
I r,15] 0,55 10,

7,481(),lll ll,
4,tt[], it,zrg 17r'

ll,S( I (),:lo I;l ,

5,21 0. (i0 12,

:l ,3{) 0,(){) j2,
5,1)[] (t. l2 il,
8,34 tJ, ).4 I I ,

2, 77 0. ()l) l:J,

8,{f) (),2;] il,
t),70 lt,44 {.1,

B,2l-r (),4(i 8'
7 ,?,?t 0,71 \/t ,

{).71; (), 1 ,1 1.r,

z.uu o,llr I l,
l

5,zilo,:il g,

{i,0r) (r,5:l I1r,

l,it 0,:13 ll,
2,(itt, (),3; 13,

:r.,i2 0. i:l 15.

1,2:I (), lL 1l,
,;,!.) 0,1\ 1l!,
.,i,ll {l,lli 'l :},

:1,;l l 0, i l) i:i,
;].08 o, i:l t;j,
;i,1:] {i,ll) ll,
,1 , 

(X) (), :'i7 I i ,

4,.1,.1 \J,,).i 12,
ll,{)j (),li) l1r.
1.7;0.il 15,
.l /., t: ./l 1,,,,r l,' 'rr-rr l,),

4,Sl) (),]f, l:i.
;,15'tt,I:l l:],
lt,7i, t),1{j'l:,r
(i,r() t),2ii 12,;

7.i2 0,:il It,l
(i, 1{,i 0, ()2 i 2, (

;,2;;] rr,_il ]i:,r
5,Il) o tl tl,t
i,lt8 U, lU t" l

4,7i,10,1t2 l'3,:



$ 2. Ko.rrnuecrBeHHaq c[eKrpaJrbHal xnacclr$r.rKarlufl
cTaHAapTHbrX rI (MeTaJrJIfiqeCKHX)) 3BesA

["nl ylleurueHrzfl BJrr.]rrHr{fl c,ryvaliHlrx ounr6or npli ortpeAenesupt Wx
I4 A,'1fl IToBLIIIIeHLIf ror]HocrH x.laccu$uxaqlilr MbI ctpylnr.ipoBaJIH Ilarrr11
.AecqTb <<i\leTaJIJrr.rqecKlrx)> KpHTepxeB B rqTb rpynn [o cJrelyrouleMy uprrH-
quny.

flera.rrnuii alalru3 <<xrrNrr.iqecKoto coc'raBa>> KpHTepHes 2-5, 7--9 et

ll-12 Ha ocHoBe 'ra6n. 3 iroKa3aJr, qro BJir.irHr.re nuHl.ili 3,,reN,1eHroB, r.rN{ero-
qrax 4ecpuqur B arMocQepax Merar'rrnrlecKlrx 3Be3A (Sc, Zr, V, Ti, .\4g) ,

Moxer 6rtrr uecxonrro 6onsururvr B Kpr.rrepuax 3, 4,5 u 7 no cpanueHuro c
ocra,'IbirbrNIa <<N{eraJr,rr.iqecr(HMl1>> KpllTepr,rflMu. C ue.nnrc o6Hapyx<errnfl Bo3-
I\{oxHoro BJtrrfl.rtr4fl, aecpuqrrra yKa3aHHbrx 3d'reMeHToB Ha crreKTpaJrbHyro
x.raccuc!inxaIII'I]o MeTdr'i,,Iarrecxrrx gBe3A Mbr o6pasona"uu rr3 <<r\,reraJr,{l4qec-
Krrx>> Kpr.rrepr.reB rpynnsr 3*4 u 5+7 (c 6o.tlururr B,'rHflHfieNr <<4eQraqur.
Hbrx>> 3.rreMeuroe) Iz tpynnbr 2,8+9 u 1l*12+13, Ar'rfl Koropbrx x,rox{Ho
6r,tlo o>t<r.iAarb [{el{brrlero BJIHfl}trifl 3Tax 3,'leMeHToB.

Ilpoueairpa x,racclrcpuxaquu 6r,r,ra Aoso.ntHo npocror? rr cBoAr.rJ'rilcb K
c,rr eAvloulr4M o[ep aur4 f M.

flo crauAaprHbnvr sBe3AaM 6suu nocrpoeHbr peAyKrluonHue rpa$nxlr,
cBfl3F,rBaioruHe cleKTpa.rrrsurt r{Jracc B cucreMe MK a sKBtrBaJieHTHbre ixr.rpH-
HbI IraNIeqeHHL,rx I(pLITepLIeB. Bce cranAaprHbre BBe3AbI, Ba rzcKr'Iroqerrxelr
4nyx (v Per, F5 lI u 20 CVn, F0 II-III), r{MeJrr.i KJraccbr cBerr4Mocru
III-V. 3$(lexrsr cBerr.i\,rocrrr B ctter<rpar'rL,r{oM rrrrrepBane A2-F5 He
orreHb BeJu.iKr.i (sa tacl<,rrc.reHHeM BoAopoA,Hblx .llluttii B cneKTpax 3Be3A
A2-A5, o qeM 6yaer cKa3ar{o Huxe). Iloeroirry rro HaHeceHHbrM rorrKaNl
Ha peAVI(q[oI{Hbrx rpa$uxax npoBoAr.rJrucb nJraBHbre cpeAHr.re Kpr4Bbre, l(oro-
pbte Iz uclo,'Ib3oBaJIIzcb s AartHetfmeNl AJIg onpeAeJleHI.Is cflel{Tpa,'rbubrx
K,rIaccoB BCex Harrrux ssesA no W coorBercrByroqax KprlrepueB.

Ha $ur. 2 npe4craueHbr peAyKrrr{oHHbre rpa$nxr.r, [ocrpoeHHbIe lio IflTI,I
(BoAopoAHbrM> r.r (Ka/'rbqr4eBoMy) Kpr.{Tepr4rM. 34ect u BCroAy e 4a.rluefiureM
KplIrepr.iu o6ogsaqarorcfl coorBercrByroqrrMr4 HoMepaMH us ra6n. 3. B xplme-
puv. 14 (ruur.iu H"+H) AoBo,,rbr-ro Be,'rr.rKo BJrrr.rrHr.re Jfi,rHLlLt H (Ca II), ycHJII4Ba-

rcu,efica r 6o,ree no3.4Hr.rM cleKTpaJrbHbrM IroAKJraccaNr. Bc.neAcrnue 3Toro
oc,ra6.nesue lY/1 y 14 Kpr.rrepurr co cleKTpoM clrJrbHo 3aMeA,JreHo, qro 3aMeruo
cHr.{xaeT r.I Toq}rocTb orrpeAer,reHr{s crreKTpa,'ibHblx KJraccoB rro SToMy rpaQnry.
.II,,rn cparueHr.{fl Ha eroir,r rpa$uKe HaHeceH [rrpr.rxoM cpe4nrafi xoA r.r3MeHeHufl
r4HreHcr.rBHocrr.r Kpr4repr.ieB 10 u 16 (,rr.rnrzu Ho, Hd. Ouru6r<u x,raccnrpltra[uu
rro Kpr.rrepr.rrc 14 6ui.nn s 1,5-2 pasa 6o.ruue ouru6or rro Kpr4repr.isu 6 u 10.
Tar>re HecKo,'rbKo rroBbrueHbr 6u.ru oun6xrz N.naccHQnKaur{}t lro I(pr4Tepllrc 1

(,ruuur HB). Jluur.rx HB pacnoJraraeTcf Ha cnaAe qyBcrBr.rrer'rbr-rocrr,r rIcnoJlbso-
BaHHbIx irartn $oroel,ty.rrrcufi, qro HecKo,'rbKo yBe,wiqnsa,'Io otula6Kl{ oflpeAeJle-
nun w7 4,u Hp rro cpaBHeHr.rro c ocTaJrbHbrMr.r BoAopoAr{brMr.i ,'rr.rHuflMl{. Ha-
z6o"uee rorrHa x.naccuQur<arrufl no Kpr.rrepr.iflM 6 u 10 (rr.rHr.rr.r H1 u H6 ).

Ha cpar. 3 npeg,crasr'rerrbr peAVr(uHoHnbre rpaSizr<ra A/'rrr KJIaccr.icpr.rNa-
III,tH nO <<M era!'iJII4qeCI(14 M >> Kp UTep Lrfl M.

fIocxo,rrNV ocuosuorll uerbro pa6oru flBJrfl,,iacL, Kor'rr.iqecrBerrrrafl I(,'rac-
cacbltxauus BBe3A r,r ee AeraJlbHr,rfi aHa.[Hs, Mbr coq,ru ueo6xoALrurtM npu-
Becru noJrHyro cBoAKy onpeAe,'reHr.ift cnexrpa.nbl-rbrx Kr'IaccoB Mera,'L'iHLIecKHx
r.I craH/{aprrrbrx sBe3A no Ka}r(AoMy ue I 1 Npzrepuee (ra6,r. 5) . B eepxHeil
ro,'IoBr4lre 'ra6"rtrur,t Aalorcfl cneKTpaJIbHbIe KJIaccbl AJItt cralrAapTHbrx 3Be3A,
n Irnxlreli-A.rrf lvrera,rrJraqecrux. llogcuuM Kparno coAepx(aHue Ka)KAoro
cro,r6ua:

1. I{assaHr.re 3Be3Abr.
2-6. <<-BopopoAHbre)) ctreKrpaJrbubre KJraccbr lro trflrr.i BoAopoAI'rbIr{ Kpr.]-

repfiflN4, Cnexrpa.rrHsrii xracc He npr.iBo/(aTcr, ec,'Ir{ I71 coorBercrBylolrlelo
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Klll.ITe,pua 'BIrxoAHr 3a IIpe,4eabI Wr, OxBzrblBaeMble peAyKUI4OHHOra xpUnOrl
Ha rpar.buKax dlur.2. Mtr npHHr{,rH 3Aecb t{ BCroAy B AaJrbHefiixeM, qro B

HHrepBa,'re A0-G0 cyilrecrByror cneKrpaJrbHbre noAKJraccbr A0, A1, A2,
A3, A5, A7, F0, F2, F5, FB, G0, nocKor'rb'Ky B 3ro[4 cJryqae reMileparyp]rafl
ruKaJra oKagFrrBaercfl paBHorvtepHofi. Mrr cqr.iraru B coorBercrrJurr c
3rrrM, qro, K npr{Nrepy, rocJre A3,0; A3,l;...; A3,B; 43,9 c.ne4yer A5,0;
A5,l u r. A.

7. Cpeaurzri <<BoAopoAHbtr:i>> r,racc - Sp(FI).
B. Cpe4urr ouu6r<a oAHoro onpeAe,,reHi.is <<BoAopoAHoto>> cneK'rpaJrb-

iroro l(Iacca.
9. Cnerrpa,rtnsri KJracc rro Ka.rbuuro- Sp(K) .

l0---14. Cnexrparrubre r(Jraccbr to <<MeraJrJrHqecKrzM>> Kpr.irep14flNI.
15. CpenHali crexrpa.nrHr,rfi N"nacc no Kpr.rrepusr',r 3*4 u5*7 -Sp(M) o.

B erux Kparepr.rrrx 6onee MHotoqrrcreHHbl JrlIHHr.I <<4eQnqurubrx>> 3JreMeHToB.
16. CpeaHnfi crexrpalsnnfi K,,racc no Kpurepr.raM 2,8+9 H 1l+12+

+ l3 - Sp (M )r. B erux Kprirepuax cJreAver olKr4Aarb Mer,rbueto BJrr{flHr{fl
<<AeQuuurrrbrx>> eJIeM eHToB.

17. Cpe4urafi no BceM <<MeraJrJrr.rqecKr{r{>)
KJracc - Sp (M).

KprlrepnaM cnexlpa,ruruir

18. CperlHuir <<uera.n.nuqecKrafi>> Kr'racc rro Kpurepagi\,r B*9 n I I * 12*
+ 13 -- Sp (tr/t)6- 13.

19. CreneHr MeraJr,rrrqHo crlt p't : Sp (M)8- 13 - Sp (H) .

20. Crenesb Me,rarrrrr4r{Hocru p':Sp(M)o- Sp(Il).
21. Creneus oc,ua6.reuHocrr.r lrr4Ht1Ll I( no cpanHeHr{Io c BoAopo4HbrMrI

rn{Hr.rrMH, r/: Sp (H) - Sp (K).
A.rrg cyxaeHHrr o pearbHocru pas,rNuuii B crreKrpaJrbHbrx KJraccax,

HaxoALIMbrx no pa3HbrNr Kpr.rTepHrrM KaK AJ'rq craHAapTHL'rx, TaK H AJI, Me-
Ta,rr'rHqecKux 3Be3A, MbI AoJI>KHII HMerb fcHoe npeACTaBJIeuue o6 oruu6xax,
BllocuMbrx n x,raccu(ruKarr[]o ga crrel': a) uerouuocrr.r onpeAeJIeHHr gKBIr-

BaJIeHTHbrx IrIHpHH Ha[rux KpLITeplreB, 6) uerouuocrr.r npoBeAeHufl cpeAHLIx
peAyKlll{oHr'rbrx Kputsbrx u a) e$$exra cBeraMocru.

Omu6xu B onpeAeJreHulr Sp(H) 6unu HaliAeHbr cJreAylorluMrl AByMn
croco6anz. B npnrogaML,re B cro.r6ue B ra6.u. 5 ouru6xu ASp (H); BxoAflr
Tod'IbKo otstu6xu a) u 6). OrcrcAa cr'IeAyer, r{To cpeAHflg otuu6xa oAHoro
onpeAeJreHua Sp (H); cocraBJrf er AJrfl HopMaJrbHblx sees4 0,28 cneKrpaJlb-
Horo noAKJracca, r{,'rs MeraJrJraqecKux -- 0,46 u B cpeAHeM no BCeM 3BeBAaM

0,38 noAx.nacca. 3Ta x<e onru6xa, HaxoAHMan to \V x BoAopoAHbrx .rusuii
H HaKi.roFry peAvKur.roHHbrx KpHBbrx ua Sur. 2. 4o.nxua 6riru panHoil A,'rs
o6oax rr.inoB 3Be3A, nocr(oJrbKy LWx lns BoAopoAHbrx nuuufi y cral]Aapr-
Irbrx r.i N{e'raJr,'rrrqecKnx BBe3A oAr.rHaKoBr,r. Ourra6xa ara paBIra B cpeAHeM
0,42 no4x,racca. N{ox<uo noAo3peBarb, qro H B Bo,qopoAHblx JILIHI{ax (rounee,
B <<BoAopoAHbrx)> Kpr.r'r'epr.trx) B cneKTpax Merar'IJIHqecKLIx sBe3A I\,{oxer
npoflBJrrrrbcs i(aKr4M-To o6paeou eQ$exr MeraJIJIr.IriHocrLI, yBeJlaquearcilrul?

yr(Jror-reHr.{fl B orpeAerqeMlix Sp(H)r or cpeAHero Sp(H) . 3ro npe4noJlo}Ke-
IIr4e Mbi o6cyArau HecKoJrbKo Hflx(e I{ roKaxeM, qro AeJIo o6crour HMeHHo
raKHM o6pasou.

TorAa ouru6r<y n Sp(H)i 3a crrer oura6oN s lV?\ u B [poBeAeHHLI peAyK-
uHoriHbrx KpriBbrx cr'ieAyer Sparu no rropMaJIbHbIM 3Be3Aau. Oua paBHa,
KaK MbI noJryqprJrr.i BL,Iue, 0,28 cuexrpaabHoro noAKJIacca. floct<olr,xy A.nn
xaxAofi SBe3Abr MbI HMeeM o'r rpex Ao IrflTI4 OTAeJIbHbIX Onpe4eleHuit
Sp(H);, ro cpeAHflrl ouru6xa e Sp(FI) 6yAer coorBercrBeHHo HH>Ke r'I 6vAer
cocraBr,rflTb oKo,rro 0, l5 cnexrpa,rbHoro uoAx,racca. Bo BCex AaJlbHeliruux
paccyxAeHnflx r\rbr npI4HHMaeM ee panuoii 0,2 noAx,'Iacca. Cpe,nusst orttu6xa

s Sp(K), Hafi4eHuan to LW.^ Eiltr rr1H1714 I( (xparepufi 15) u HaI(rIoHy
coorBercrByrox,teft peAyKuuoHHoit xpvnoii ua $ar. 2, coc'ranller 0,2 uoA-
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KJIaoca. Cpe4ura ou-ur6xa oAHoro ofipeAe,'reHun Sp(M);, uafiAeuuaq nolo6-
HIIM x(e o6pasor,r, HecKoJn,Ko pa3Jruqaerctr E\Jtfl, pa3HErx KptrreplreB rr 3a-

oofr

K,'iroqeHa B n,peAe,rtax or 0,3
Ao 0,6 [oAKJrzrccz r.r cocraBJIfl-
er B cpeAHeu 0,45 roAr(r'ia,cca.

Apylorl nyrb orIeHi(H pe-
a,rrbHbrx ouru6or olpeAeJreHufl
Sp - aro cpaBHeHr4e noryr{eH-
uort cucreulr xnaccurpvKa\uv
c Apyrr4ivrfi cr{creMaMH !.JlP.
craHAa,prHbrx (<HopMaJrb-
urrx>) 3Be3A.

Ha Qlr. 4 npueeAeHo ra-
K,Oe CpaBHeHr.re cpeAHHx crreKr-
pairbHblx KJIac,coB [r'rf ,Hop-

MaJrbHbrx 3Be3A uz ra6n. 5
co Sp arlrx )r(e 3Be3A B KoJIH-
qecrseliHofi cH,crBMe [11]
(arepxy) v B xaqecrseHHort
:.r.r,creMe M( (nHusy).

Vqarsrsaq orulr6ror onpe-
AeneHilr cneKTpaJlbHbix lKJrac-
coB B cucreue [1] (a cpe4-
HeM Aittr 3rr{x 3tse3A +'0, I B
no4xnacca) H B cr.rcreMe MK
(n cp e4u eiu -1- 0,3 I oAx,l a,cc a ) ,

r\'IbI Molr{eM y6eanllcR, rtro
iloryqeHHbre Ha,Mr{ outu6l<u
crIeKTp a,[bHbtx Kr'raccoB, olpe-
Ae,rIeHHbrx s AaHHori ,clrcreMe,
6luzxu x Aeficrsr.rreJrbHbrM H

Hatrtr.i oueHl{r.i arax ouru6ox
OTHIOAb HC flBIgIOTCq 3AHV,-
}KEHFIbIMI,I.

fl,preur.ruaeu cKoHqa'Te,.rb-
HO ,CJreAyloutie cpeAHr.re
oruu6ru otr,peAe,,IeFII]fl cleiKT-
paJIbHblx KJIaocoB: ouru6xa

Sp IM+H
B

5

2

FO

7

5

I

1L 3 5 7F0 z 5 8

SP tMK)

@ur. 4. Cpanueuue cneKTpaJrbubrx KJraccoB s Harxefi
cucreMecMKu{lll

cpeAHero <<BOAOpOAHOTO)>

crleKnpaabHoto x,racca-F0,2,
orua6xa <<KaJrbuHeBoro)> c[IeKTpaJlbHoro I{,Iacca -+0,b u o*ron, ]r I(axAoM'u3 <<MerarrI{qecKI'Ix>> cI]e.KTpa,'IbHbrx I{,raccorj rrpHHI.iMaeN{ paBHi,rMu-r0,45
IIOAK.IIACCA.

$ 3. Hcc.ne4oBaHue eseexra cBerr.tMocrn

[.ua loro .rro6rr r.rMerb yBepenr{ocrr, B ToM, rrro Harrru onpeAereHurr
CNEKTPA,'IbHI,IX KJ,IACCOB NO PA3flIIqHbIX/t KPXTCPH,IM AOCTATOqHO'CBO6OAHLIor srpd;exroB cBeTr,rMocrr,r, Nrbr oueHrIJrrr.{ B03Mox(Hoe BJIHflHue cBerr,rMocrlr
Ha <(BoAopoAHbte>> cIIeKTpaJILI{bre KJIaccbr H Ha HHTeI{cr.rBI-Iocrr,r Me,raJrJIHqec-
xnx nusuit lxpurepuea).

l. 3cp$exr cBerrrMocr, B BoAopoAHbrx..,r.rr{Hflx B cleKrpax sees4 A oxa-
3bIBaeTCr cJ/rqeclBeHHbtM niltr sBesA He no3AHee A5 u 

-o6uqno 
ucro,rrb-

Byercrr AJrfl oflpeAe.leHr.rfl a6cortorr_rF,rx Be,rrr{rrr{H BBe3A paHHUx [oApa3i[eJre_
HI'Ifi A no til t nuuuft BoAopoAa. IJo yNe Ar,rr BBeBA Az w 6onee rrosAr{rrx
HHTCHCHBHOCTb BOAOPOAHbIX ,'IIIHI,III UC ggNqCTCfl HAACXI{bIM KOJII{qCCTBCH.
HbrM KpHrepHeM cBerr.{Mocrr.r, AJrrr 3Be3A >xe lro3>t<e F2_F5 a$cpexr cBerr.r_
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MOCTH B v2, BOtropOAHbrx JtHHr4ii. nOJrHOCrbrO r.tcrre3aer (Cnr. no 3roN'ry BonpO-
cy [1 r]).

flo-arorry Mb{ oueHLr,'rr.I BJIrrfluHe cBeruMocrr.I Ha Ha[IH onpeAe"{eHrir
Sp (H) ,'rurxb AJrrr uopMa,rbHbrx 3Be:tA A2--{5.

3rp$exr cBeruMocrr.i npu uaruert r.naccurpuxaquu 6y4er nporB,rrrrrbcrr
B ToM, uro pae6poc rorreK or(o,,ro cpeAHtix peAyKuuoHHr,rx I(puBr,rx ua Qur.2
Bo3HHKaer He ro,rbKo 3a crrer CJryv2;,ro,, ouru6ox s \X/x w ouru6or B r.rcxoA-
llbrx cileKTpa,'lbHblx K,'Iaccax, Ho H 3a crreT cHCTeMaTHqecKux yK"toneuurt,
cBfl3a'rirHbrx c cyurecrBolBaHHeM 3aiBli,crrlMocru LV x iHe ro,irbr(o or crneKTpar'rb-
rroro I(racca, Ho u or a6conrorHoii ee;lt.r,ltrrrbI 3Be3AbI.

I4cc.re4oeauue aroro eQ$exra no craHAaprHbrM 3Be3AaM L2-A5 us ra6Jr.2,
HMercullrM onpeAer'reHufl Mr6prr1, rroKa3aJro, r{To [onpaBKr ASp (H) sa crrer Heto
He Moryr rrpeBocxoAuTb A,,rfl orAerbHL,rx snes4 t0,5 cneKTpa,'rbHoro rroAKJracca,

nocKo,,IbKy yr(JroHeHun Mogprrrl ot Mo gnt AaHHoto cleKTpa,,IbHoto I(JIacca

He npeBocxo4nr t1'n,0. Cpe4uue nonpaBKu ASp(H) Arrs yqera aroro sQQexra
,(oJrxHbr 6urr uopl4xa t0,25 cneKrparbHoro rroAKJracca AJrfl saesn A2-A5
t.r cyqecrBeHHo MeHb[re AJrr 3Be3A 6o"uee nos4uux noApa3Ae,reuufi x.nacca A.

!,"un uera,rrHrlecKnx 3Be3A, <<BoAopoAHr,te>> crreKTpaJlbHbte K,,raccbl Koro-
pF,rx 3ar(JrroqeHrrr B npeAe,rax A2-A5, AHCnepcHq B Mo6prr.) no xparlueii
Nlepe B]'{Boe i\{eHblrle, qeM A,'Iq HopN,t3,r-tbHbrX saes4 (cu. B cBg3H C 3THM

cBoAKV saH6o.tee HaAexr,tbrx Mo,pur\ Ar'il MeraJr,rnqecKux 3Be3A B [3] u,rrr
[7]). IIoaroMV nonpaBrra ASp(H) sa cuer e(l$exra cBeruMocrtr Ar'rr{ oruy
snes4 6yA-vr cocraBrflrb B cpeAHeN{ He 6o.ree r-0,15 noAKJracca. r. e. He
6yayr npeBocxoArlrr ouu6or< onpeAeJ'reHr.r r Sp (H) .

Ilocrio,rrxy cpeAHHe peAyKrruoHHbre KpHBbr€ ua $ur. 2 nporo4ra,rflcb rro
llopNIarrlr,HbrM 3Be3AaM <<Cpe4Uefi CBeTHMOCTI{>> AJtfl AaHHO|O C[eKTpa.[bltoro
roAK.racrca, ro non,pa,Br<u ASp(H) AJrfl BCex eeesa A2-A5 B ,cpeAHeM
rre 6y4yr Hocurb cHCreMarur{ecKoro xapaKrepa, a 6ylyr BBoAr.rrb Herioro-
pyro AoloJrHr.rre,'rbr'rylo lll{cnepcr4ro Bo BCe 3aBHCHMocrLl, rlrr Koropbrx 6yay.r
HCrroJrb3oBarlcl Sp(FI). VulrrsrBafl 3ro o6crosre,rucrBo, a rar(>xe Nra,qoc.rb
flottpaBor( ASp(H) Aaxe Ar,rr{ ssesA A2-A5, r,ru He BBoAu,rru ux n uafi4en-
Hbte HaMH Sp (H) IIr.r A,.rrr IropMa,rbHbrx, HII Ar'rf Mera,'t,rIuqecKrlx 3Be3A.

2. BoslaoNHoe nposBaeure acp$exra cBeri{Mocru u !Y7 r\lerarJrr4rrecKHx
nunrrrl (xpurepaen) u, c,re4oBareJrbno, n Sp ( M) Mbr. npoaHa,'rr.r3r.rpoBa,'rLt
c,neAyrolr-lHN,r nyrer,r.

[.nn yruenr[renr.rH reMneparypHoro a$$exra s lVx nuuufi. Merad'r,'IoB
npH 3Tor,r aHa,'ru3e Mbr pacc^4orper'rr.r ABe rpynnbr 3Be3A (xat< uera.nlu-
qecKux, TaI( H crat{AaprHbrx) , lona4arourrlx, cor,'racHo r.rx Sp (H), n 4na
y3Kux r.rrirepBar'1a crrer(TparbHbrx K,raccoe (lea <<paspesa>>).

B nepnor,r r.rHrepBzlJre (A3,0-A5,5) oxasa.uocr, I I 3Be3A, Bo BropoNr
(A5,5--F0,0)--8 ssesa. ,{,,rn snesl B grilx HHrepBaJrax Mbr nocrpou.rrr.r BaBH-
cul,rocrt 17 1 I{a}KAofo I,t3 rlalxlrx <<MeTad't,'[rrrecKr.Ix>> KpHTepr.IeB gt Mo6pur)
(0rrr. 5). Ha arou pHCyHKe (t<ar< u BCroAy s Aa,rsrrer.ixleu) uopua,tbr.rbrc
3Be3Abr o6osHaqeHtr retvtHbrMr.i KpvlKKaML{, Mera,TJIHqecKr.re -- cBeTJILIMI,I.
lls paccr'rolpeHr.ir cfur. 5 Aer'raeM BbrBoA: s$$erct. c6erLtTtocrLt He nporB-
J/rtLerctt 6 ercBt.[Ba,,LeH'rHbLx LuttpLlHax us6parunoLx Ha]ylu cneKTpa/tbHblx no,,Loc,
cocTotLLryLtx LLs JyLeTA/lJLLt\eCKUX AUrULti. !,,irt lponepr(rI 3Toro BbrBoAa Mbr
oroxAecTBrr,'r1:r IIo rraIxr.iM pefHCTpOfpaMMaM 11 gau6onee HHTeI{cLtBHbrx
,rnnnii B Kpilrepilflx B u 9 !r A,'rfl 3Be3A B no4o6nux >r<e y3KHx uHrepBaJrax
CIIeKTpaAbrlblX I{J,'IaCCOB nOCTpOAJIU 3aB}iCHMOCTH UeHTpa,'IbIlblX r,ny6UH
srux "urzHurl (usorAa 6nen4) or Mo(,p,.) . 3Qcpexr cBeruMocru ue o6uapy-
)KI,IBaercq u B gToM cJryqae. flo.n5,qgH25rr1 eltnoA BaxeH B AByx orr-roue-
HIIflX.
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Bo-nepeux, oH rIoKa3L,tB3€T, q19 pa3r,Iuqt4fl B utireuctlBHocrlx Mera,TJtli-
LrecKlrx ,ruuuir npu 4auuoft HHTeHCHBHocTu ,tnnuir BoAopoAa, T. e. trptr Aar{-
HoM <BoAopoAIroM>> crreK'r'pailbtioN,t I(J'tacce, o6ycrotrarbl He pa3,rillrtHfitvtLI B

CBETI,iN,IOCTflX 3BC3A, A 
'IBJTI'IIOTC'I 

CJIEACTBI'IEM ECTCCTBEHHOIi 4IICNCPCUI.I I\JIL|
arrolta.nr.rft B cner(TpaJIbHbtx xapat(Tepricrr.IKax 3Be3.(, a cJIeAoBare,'ibHo, H B

(rusauecrux yc,roBIltx HJul xHt4r.iqecxoM cocraBe 3Be3AHbtx arir,roc$ep.

A3,0-A5,5
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<Dur. 5. 3astrcun4ocrn 3r(BHBa.rteHTIIbrx tuuput{ noJloc or
A3,0-A5,5 (c,rena) u A,rrq riHreptsa,ra

,lm +Z^ +J^
Mu*puz

Morrt Ll:-fl Cnel(TpaJ'IbHOlO HHTepBartla

A5,5 - F0,0 (cnpana)

0m

Bo-nropsrx, orr4M BbrBoAoM onpoBeptaercfl cAeJraHHoe I(. u A.l. fuexa-
trtu [6] sar(JrroqeHrie o 'roM, qro v MeraJr,,irrqecxr.rx 38e3A crerreub Merarr-
,'lHqHoCTa p paCTeT Co CBeTHMocrlrc. B CaMoM Ae,IIe, CTerreHb MeTarrrJIr,rrrHoC-
TI1, KaK oHa o6r,t,Irio IIoHI4Maercf, ecrb creneHb yct4JIeHl4fl N{erar,'tHrIecKI,tx
,rt'ullrri B cnet(Tpe sBe3Abr no orHor]leHr.lro K BoAopoAHbrM. orcyrcraue xop-
per'iflql{}l I\,1eXAV Wfr N,leTa,'Ifl1.{tleCI(HX nuUufl. U CBSTLIMOCTT,T npU .AaHHOilr
BoAopo.q,HoM cler(rpad'rbHoM r(Jracce (cnr. $ur. 5) oauauaer B To xe Bperurr
lz oTCyTCTBHe CBrr3r.r MelKAy cTeneHbto MeTaJrJIl,tqHocTH I.I CBeTpIMOCTbIO
3Re3Abr.

$ 4. Crenenb MeraJrJrr.IqHocrr.r

Marepua,r, npeACTaB,'reHirbrLi B ra6n. 4 r.r 5, Aaer HaM B03Molr(Hocrb BCe-
c'topoHr{e LICCd'leAoBarb HI-trepecuyro oco6eurlocrb cneKTpa Mera,'IJIHqecKux
3Be3A -- cre[ellb MeraJrJu.tqHocrn .- H yroql]I{Tb ror cMbrcJI, xoroprnl MbI
AOJIlKHbr BKr'raAbrBaTb B 3TO IIOHflTI.Ie.
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llpex<ge qeNr rpucTvnrzrb K 3ro\rv, N,rbr Ao,'rxHbr perrrurb, Kaxyro pa3Ho-
RHAHOCTb CIet(TpaJtbFrOrO r(raCCa CrruTa'rb A,rq AaHrroti 3Be3Abr 3a ocHoBHyto,
To ecrr, 3a ottpeAer']rrroqyro cplrsli.recNlle ycJroBHr r.r crpyKTypy anes4uoii
aruocrleplr. 14rr,req B Br4Ay, qro BoAopoA qBrrercr npeo6,lalarcurr4M 3,'re-
MellroM r aruoccpepax 3Be3A 14 qro rMeHHo I{M, 143-3a eto LlcKJIIoqI4TeJrbHo
BbrcoKoro o6v,nun, olpeAer'rrrercfl Henpo3paqHocrb Ir crpyr(rypa artroccpepnr,
I!1bI tlpl'lHtlJIH, tlTO OCI]OB]lblM CneKTpar'lbHbIM KJIaCCOM I{aK AJltt HOpMa,llrrHbIX,
'raK r.r A,'rf ML.Ta,rrr'u4rrecKux 3tse3A, ,lB,'Iqerct cpe4nurl <<BoAopo/{Hbrr?>> x.nacc-,
Sp (H). Kax urr yBr.rAHr\{ e 4a,rruerimei\{, 3Tor nu6op rrBJrrrercrr eA}.rHCrBeHHo
npaBy,rrbHbrM H rroArBepxAaercrr ue,TbrM prrAoM AocraroqHo y6e4ure,rruux
cBuAereJlbcre. R cnexrpaabHbrx I(,,raccax, ofrpeAer'laeMr,rx ro JTHIIHaM r,rera,r-
,ron, o6napvxc.rBaercl 6onsutag IreoAH03uarrHocrL,, cpa3y )Ke gacraB,'lrrrc-
urar ycoMHHTbcfl e Ire,recoo6pagHocrr,r HCrror'rb3oBaHIzf 3THx clteKTpar'Ib-
Hbrx I(JraccoB B r(aqecrBe sexoefi QyH4aueuralr,sofi xapaKTepHcrlrr(H
3Be3Abr.

IlpraHan Sp (H) 3a ocHosHofi cneNrpa.rrHufi r{Jracc, MbI cpaBHlirr.r c
HI,rtr{ I(axALIfi Hg ocra,rbr.rbrx rxecrt.i crreKTpaJIbHblx KJraccon, Haii4euHbrx Il()
rrflTH <(Me'r'aJr,'rurrecr(r.rM>> Kpfirepr.rqM r.r rro r'rriHur4 K (tbur. 6). tr4syueuue 3rux
rpacpuxoe npHBoAr.rr K cJreAvror[uM BbrBoAaM.

l. Ha BCex uecrr.r rpaQuxax pa:6poc roqeK AJrfl craHAaprHbrx 3Be3A
(r'eliurte xpyxNil) 3t{aqrireilbHo t,teHb[re, qeM A,,]fl MeraJL'ILtltecK]Ix, u cuM-
MerpuqeH orHoclrreJlbHo ,rurruu oAHoBI.IaqHoto coorBercrBut. 3ra cplltllvter-
pl{trHocTb ecTb, KoHeqHo, npflMoe cJleACTBT{e MeT0AHI(H OnpeAeJIeHHq CIeKT-
par'rbHbrx I{JraccoB ,Jrtl cTaHAaprHbrx 3Be3A: peAyKur.ioHHbre KpuBbre Ha

$ur. 2 u 3 npo,nolHJrH,cb r(aK cpeAH,ue 3aBH,cr.rMo,crn uexAy W r KpHreptreB
u cleKTpar'rbril,rM Kr'racco\{ AJIfl 3THX }Ke CaMbrX 3Be3A. cAUUerpUVrrOCrl
o3lraqaeT, qTo 3Tr.i 38e3AbI HopMaJIbHbI <<B CpeAI.teM>>.

OAsaxo pas6poc roqeK y AItn craHAaprr{brx 3Be3A AoBoJrbHo gHaqrireJrerl
H npeBOCXoAHr npe,(eJlll, onpeAe,'IseMble yABoellHblMH CpeAHHMLI outu6xaltll
B coorBercrBVloIIlHX cneKTpa/'rbHbrx Kr'taccax. flyuxrupHrte npgMbte Ha
KaxAoM rpaQuxe coorBercr[ryror yABoeHHbrM cpeAHr.rM cyMMap]rr,ru orull6-
KaM B onpeAeaerrHu Sp(H) u Spi.
. I,lrrreercrr prrA <craHAaprHbrx>> 3Be3A, Koropbre pacno,'ratarcTCg rra rpa-
$uxax rpar.6 AaJreKo 3a 3rtrr{u npe4eJraMrl.3ro csuAereJrbcrByer o Ha,rr.r-
qI,lH H CpeAH <<CTaHAapTIIbrX>> 3Be3A OTAeAbHbtx 3K3eMnr'rflpoB, cneKTpaJrb-
HLIe aHOIvTaJHH KOTOpbTX AOCTaTOTTHO BeJr.tI(rI H npeBOCXOAIT O6brrrHSte
orul.r6xu usrr,repeul.iti I72, cneKTpaJrr,Hbrx nuuuit. K raxun 3Be3AaM Mo)KHo
orHecru t Vir u r Cyg, r(oroprrre oco6esso BbrAeJrflIorcs c,ra6ocrsrc cBoux
I\,leraLIuqecxHx ,nuur.rri, a raKlKe 3Be3Abr 6 Cas, 0 Aql u o Cep c orHocureJrbHo
MeHee oc,ra6nenur,rur.r iueraJIJrHqecIil,tMri JIHIIHflT\,1u. Taxue aHoMa.rrrru B
HHT'eIlcHBHocrgx ruuutt MeraJI/'ioB B c[eKTpax 3TI{x 3Be3A flporuBonod'ro)KHbl
TeM, I(o'toprre ga6,rIoAaxlrcH o6stquo B [4erar'tJIHqecK?tx 3Be3Aax I{ xapaK-
TepLI3yror xax 6rt <<aHTr.rMera,'rJrr.rqHocrb>> erux qxo6rr [ropMarbr]brx 38e3.[.
MoN<no Ha3Barb Her(oropbre <<HopMaJrr,Hbte>> 3Be3Abt, y I(oropbrx flBHo ycli-
JreHbr r'rlrHr4u Mera,'rJroB. 3ro 95 Leo, p Ari u, Bo3MoxHo, B0g UMa. 3ro
ycH,rIeHrle no cBoeMy xapaKTepy noAo6so ycr.rJreHr.rrc ,ruul.rii y Mera,'raH-
qecKr,rx 3Be3A B cpeAHeM, xorfl H s N,reHtxleii crerleHl,t. Taxue 3Be3Abt, rro-
BLIAHN,roMy, c.rteAver paccMarpLIBarr, I(aK cna6o Bbtpax<eHl.tbte Mera,'IJIlrqec-
I(IIe 3Be3Abr. cpe4u <I'topMar,rbHbrx>> 3Be3A He AOJT}KI.IO 6nlrl eHa.rI.tre,rbHoro
ycHJIeHus MeraJIJIHqecxrlx nunafi ro orr-ro[reH]rro K cpeAHei.i uurencrlBHocru,
noAo6uo 3HarlrzrerbHoMy orHoc].rreJrbHoMy oc.la6leuurc .luuuit B cleKrpax
t Vir u r Cyg, raK Kar( raKue 3Be3Abr 3aBeAoMo 6yayr r.naccu$zqupoBaHbr
I{AK MCTAJIJIHqCCKIIC.

2. <Ka.usqaesbrii)) cneKrpanbHtrr.i x.rracc y MeraJrr'rr.rqecr(Hx sBe3A coor-
BeTcTByeT B CpeAHeM CTIeKTpaJIbHoMV XJIaCCy nO BoAopoAy, xoTfl pas6poc
sHaqeHr.ri Sp(K) Ar'rr1 coorBercrByroruero 3HarreHr{fl Sp(H) anuo 6o,rbue,
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qeM y HopMa,.rbFrr,rx 3Be3A. r4 6eslrgrs6Ho npeBocxoAr.rT cyMMapr{ble olxi.r6Kl1
orpeAeJreHr.rr Sp(K) u Sp(H). Oco6euso oc"ua6,reHu Jtuvt4t4 I( y nera,rnu-
qecKux saes4 [2 Cep u 47 And. Brpouent, KaK Mbr MoxeM BHAerb, 3BesAa

E' Cep aHoMaJIL,Ha Bo MHorHx Apyrux orHolrleHl4flx Ir no BCeM rtpt'I3HaI(aNI
flB"rlfleTcfl Ha caNloM AeJIe 

'tpKO 
BLIpaXeHI-IOti <aHrUUera,r,tU.lecxofi>> 3Be3-

Aofi, noAo6nofi t Cyg ,r r Vir.
Eo"nru-roii pas6poc roqer( A,'rf rvreraJL{r.iqecKlrx 3Be3A cBL{Aere,'Ibc'tByer

o roM, rrro Hr{reHCHBHocrb Jtlryrut I( n cnerrpax MeraJIJIIrqecKI{x 3Be3A lroA-
Bepx(erra 65"rrlurHrvr Nore6aHuqru, qer\l y Hopr{ar,rbHtrx 3BesA (culuHee npo-
flBJIfl ercfl Ka"[brILieBart auorua"nuR) .

3. Hau6o.nee nopa3r.IreJlbHbte pe3yJlbrarbl o6uapyx<ltBalorcfl y Mera,rlJll.l-
qecKl4x 3Be3A rrpI,I CpaBHeHI,IU <<Me] aJL'IlrqeCI(ux>> c[eKTpaIbHblx KJlaccoB c
<<BOAOpOAHbt MLi>>.

3Aecn neo6xoArauo orMerr.irb rpu MoMerlra.
Bo-nepnurx, no BCeM Iltrrr.r <<Mera,'rJluqecxuN,r>) Kptirepl4qM cnexrpa.nsuull

KJracc y A,re'raJrrrzqecKux 3Be3r oKa.3brBa.ercfl B cpeAHeM cyutecrBeHHo 6o;tee
no3AHHM, rleM <<BoAopoAuurfi>>: Bo BCex Kpr.rrepuflx BbtsBr'iqerctt Merar'tJlHq-
HOCTb,

Bo-aropux, AHcnepcr-rfl B <<MeraJIJilZqeCr(t{x>> cnel{Tpa,'IbHblx KJIaccax
(npu 4auuoM <<BoAopoAHoM>> x,uacce) y Merad'rJIIrqecKLIx 3Be3A trpt'lMepHo
BABoe 6o.rulure, qeM y HopMarburJX; npeAe,'rbr I,r3MeHeuHfl crenerrtt Me.la,l-
JIHqHOCTH y MeTaL'll'lqecl(llx 3Be3A npI't\{eDHO BABOe Ixupe' qeNI y IIOpN'laJIb-
Hbtx.

B-rperr,r.tx, r{ rrro, no;xanyri, flu,'rflercfl sau6o,nee LIHTepecttbtNI, creIellb
MeraJr,'ri.rrrHocrtI y MeraJrr'rprqecKr4x 3ge3A, uaiiAeHHafl no pa3rt4r.tHbtM I{pll-
TeprlrM, yBe.rrLrqr.rBaercfl B cpeAHeM npu nepexoAe K Kpr.rrepr4rM c 6onee
BbIcoKuMLI HoMepaMHi T. e. cTeneHb ileTAr'LrXUttHOCTu tt7HbLJ,/L odpasOlt SaAU'
t:ur or roeo, K Karco.rrA !/qacrKA cnercrpa orHocurctl dauuoLiL rcpurepui, u

A6erxuttuscLerctl c AileHbtueHueilL dttuttot Bor,LHbL.

3l'lr nurepecHbre KaqecrBeHHbre BbrBOAbr o HeKoropbtx oco6eHsocrqx flB-
.[eHllfl IvleTaJL'II{ql{OCTll y ivleTaJIr'lHqeCKI4x 3Be3A Mbl npOaHa,'lH3HpOBaJII'I CJIe-

Ayroulrrr,r Ko,'r uqecrBeHnlru cnocc6orut.
A,rlg xa>xAoro <<Nrerar'rJrr.rrrecKoro>> I(pHTepr.ir ua Qur. 6 ur.t orrpeAe,'II{,/tH

ABe Be,'ruquIIbr, xapaKTepr.i3yrourue cretreHb pas6poca r.i creIIeHI) cHCTe]vla-
Tr,rqecKoro cMeuterrHf roqeK y r{eraaJrHqecKHx 3Be3A no cpaBHeHIlro c llop-
MaJrbHbrMr.r npu Quxcr.rpoBaHHoM Sp(H).

I,6Sn(M),,r1
Be.nr.rquna , : ffi] xapaxrel)H3yer ornoueHue Be,,rfiqr4H pas6po-

ca orAeJrbHbrx 3HarreHlrr'r Sp(M)7 AJIfl KaxAoii sBesAst no AaliiloMv KpHre-
pr{rc or{oJro cpeAHero Sp(M) npr{ FieKoropoM AaunoM Sp(FI) [,rrfl Me1'orl.,1r{-
qecKr.rx (m) u HopMaJrbr-rbrx (n) 3Be3A.

rA Sp(M)m
BeauqHua p: ffi xapar(repH3yer ro KaxAoMy KptirepHto creneHb

CI,ICTCN,IATHI]CCKOIO CNICX{CHHfl SP (M) i [.JI'L MCTATIHqCCI(I,IX 3BC3A NO O'IHO-

rrreHr.rrc x cpetueii trTHutl tsp(m) , Sp(H)] A,rIr HopMa,IIbHbIx 3Be3,q.

flepeaa BerHqHua xapat(Tepr.I3yer KaK 6rt <creueub tleI(y,'IflpllocrH>> tto-
BeAeHHA I.tr?" COOTBerCrBylotuelo KpliTeprifl y N,leTar'lr'II4tlecKHx 3Be3A no oT-

HOIIIeHHIO K IIOpN'la,'ILHIn\'1, BTOpag - 
<<CTeiIeHb tr{eTar'IJIHqHOCT'H>> KaX,4OlO

KpHTepuf BCex MeraJIJrHrrecKHx 3Be3A B cpeAHeM. 3rli Aee Ber'IttttHHbr rtpeA-
c]'aBJrelrbr ua $r.rr.7 B saeuct4\4ocrH or lloMepa Kpurepllr. B eepxuel)i qacrfl
plicyHKa npl{BeAeHo npoH3BeAeHHe Y:cr,.13. floc,ne4uee ql4CJIo uati6o.uee
noJrHo xapaKTepu3yer acpcpexrtrBHocrb KaxAoro <<\,teraJlr'IllqecKoto>> KpHTe-
p14fl AJlfl Bblf Br'I eHHtI CTen eHH \,1 eTa fl r'l 1'ltl HOCTIi 3Be3A.

Cle4yrouue 3a.KJnoqeHr.rfl .flBJrfltorcfl pe3y,rbraroM coBMecrHoro aHa,'II{3a

$ur. 6 u 7.
l. He cLlryecrBAer pesKux paettuwuit uetrc)g Hop,+ta..4bHb[rtu u .Mera.a'nu-

qecrcuilu soes)anu, raK Kar( Ha BCex uecrr{ rpaQnxax $Nr. 6 ToqK}I, orHocg-
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UUeCfl K HOpMaJIbHbIM I4 MeTaJL'I[qeCKHM 3Be3AaM, qaCTHqHO HJILI IIOJIHOCTbIO
nepeMelxaHbl. OTCIOAa MbI 3ai(r'Il0qaeM, r{To BbtflB,'IeHHbIe K I.{aCTOqU_(eNIy Bpe-
MeHH I\,Iera,'IJII'iqecl(l.ie 3Be3Abt He ec1'b pe3rKo o6oco6,reguafl or r{opNra,,rbHbtx
<<3aMKHVTaf>> tpynna 3Be3A CO CneqnibHqecK[iMrr cBoficTBar\{H. 3sesAsr e o6-
JIaCTT.I CrreKTpa,'rbHbrx KJiaccoB A u F xapaNrepr.r3yrorcg pa3r-rHrlHoii cre-
iIeHblo neKy,'IflpHoCTI'I cBoero MeTaJIJIuqecKoto cileKTpa llo oTHorxeHI,tIo K

iier(ororpoN{y cpeAHeMy, HaH-
6o,ree qacro BCrpeqarcureMy-
cg. K <<T.tzry>> r,rera,'IJIHqect<ux
3Be3A l,rbr trpocTo oTllocalvr Te
3Be3,qbr, y I(oTOpbtx 3Ta Ie-
I(y,'rfpt.to,cTb ltacToJIbKo qBHo
Bblpax(erra, rtTo JletKo,o6Ha-
pyxHBaercfl Aax(e npH fpy-
6oil xaqecrsenHoii r,raccurpu-
r(at(Hrr 3Be3,qHbrx ,cIIeKTpoB.
3ra yc,ronHocrb H HeonpeAe-
JlerrHocrb npoueAypbr BbrAeJre-
HL:lrI X,IeTaJLIIITteCKHX 3Be3A H3
HOpMa,IIbHbtx xopolxo LrJI!'Iro-
crplnpyercfl TeM 0,6croqrerb-
CTBOM, IITO IrpH Hanwqvv 6o-
,rree Tor{Hoti,x.ta,ccusaraqHtt
3Be3I B 3TOM CIIeKTpSJIbt{OrM
HHTepBaJIe rCneKTpbI MHOtI{X
3Be3A, OTHeceHHbrx pa,Hee K
(<TLLny>> MeTaJIr'IHqeCKI,tx, oKa-
3bIBalOTrC, Ha CaMON,I Ae,,rle CO-
BepueHHo Ho,pMaJIbHbtMH, a B
Het{oropbrx c,rryt12s* (€2 Cep
u 47 And) Aa)Ke <<aHrnMerar'i.
JIUqCCI{HMH>>.

2. CosraAerrr.ie .cHCTeMbr

<<Ka,'i buHeB bIx)> ,KJI a CCOB B

CrpeAHerM nJIfl MeTaJL'IHqeCKI.{X
3Be3A C <<BOAOpOAtrbrMrz>> IIoA-
TBepx(aaeTCrr Ko.rrHqecTBeHHO
TCM O6CTOflTE,iIbCTBOM, IITO BE.
,rrurrHHa B no xipurepflro K Arq
MeTa,'r.[HqecKI4x 3Be3A paBHa
eAu.HHue (crrr. $ur. 7). Oruo-
Aa rC,rl€AYCT, qTO Jtt4HHg, K
(Ca II) HH B ,Koel1 Mepe He

MOXeT 6Strr ucnonbSoBaHa B

3.t/ 5,7 g, g t/.r|.tJ
@ur. 7. <<C'r'eneus Mera,!JrliqHocru> pag,,rHqHbIx

Kpr.rrepr.reB

KaqecTBe KpHTeipHq <<ileTa/t/tuLrflocTll>,.TaK KaK ee I]HTeHCLI BIIOCTb I{aK y HOp-
Ma,'Ibllblx' TaK H y Merar'lJlHqecKHx 3Be3A B cpeAHeM IropMa.rrbl.ra AJIfl coor-
BeTCTBy}OUIeto <<Bolop oAHOtO>> KJr ac,ca.

^ .3_._Jo" $axr, .116 crerleHb I\,reraJrr,rr.rrtHocr,, rroHr.r14aeMaf xaN Sp(M); --
sp (H) , cyxI,ecrBeHHtrr,r o6pasor,r saBlrcr4r or au60pa <<Mera,r,lurrecKoro>>
Kpr{Tepr.rfl H MeHflercq B oqe}rb 6ortrurlx npeAe,nax npu flepexoAe or r(pri_
TepHfl*I( Kpl{repurc B cneKTpe xa>xAort Aausorl 3Be3Abr, osHa.laer cJreAy}o-
rqee. Bo-.nepBblx, cHCTeMa <<MeraJl/Inqecxr4x)> cnexTpaJrbHbrx I(JraccoB B Toril.t,rlt Hnor? x,racclrrpllxaquu 6y4er 3aBr{cerb or roro, xaxofi rprrrepr.ili npu
sTOr{ Hcrro/rb3yercs (u crrcrert,,Iu Sp (M) y pa3r.rbrx aBropoB Mofyr cr.rcreN,la-
TrrqecKH orJir{qarL,cf ). Bo-nropr,rx, Mbr [o,'ryqaeM Bo3Mo;^r{r]ocrj x.uaccuQr-
UI4POBATI, 3BC3AbI A U F TO CTEI]EHI{ METAId'IHI{HOCTI,I HE B CPCAI{CM IIO MC-
TaJIJIIZqeCKLiM JILiHHqM, a no lraa6or'tee qyBCTBlrre,'rbHbrrvt K sTOMy aQcperry
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<<MeTa,'IJll'tqeCKHM)> IIOJIOCaM, KaKOBbIMI'I B Ha[ieM C,'Iyqae flB,'ltlIOTCfl KpI'iTe-
pHV 5+7 H oco6eHHo B*9 r,i 11+ 12+ 13.' Orueruu B cBHUrr c 3TI4M, qro, K flpl'rMepy, Ar'Ir 3Be3A co Sp(H)=A7'5
LrH'I'eHCIiBHocrr (l7l ) no.nocu 11+ 12+ 13 (npr uupl{He oKo,rlo 90 A) Nle-

Hrlercs or 4,8 Ao 8,2 A, W1no,'tocr,r B*9-or 4,1 Ao 9,3 A u r. A. HerpyA-
Ho noryrlraTb oTCloAa, qTo. B CIyqae KJ-taCCHq)HKaql4l.i 3TLIX 3Be3A MeroAoM
orHocr4TeJrbuoii Qoroa.neKrpr.iqecKoii yaxono.nocuotl Qorouerpl4H c olx[6Ka-
\,rLt ropgAKa 0,5-0,7jfs r,IoxHo AocraroqHo yBepeHHo AeJIHrb 3Be3Abi rlo
crerreuH MeraJr,'rlrqHocru yx(e Ha HecKor'rbKo I{areroplzfl, a ue ro,'IbKo Ha Hop-
Ivl aJIbHble Il MeTa,'IJIlIqeCKHe.

Oueuniu BJII,tflHLIe crelteHu Mera,'IJIIIrtHocrlI Ha Aucnepculo cneKTpa,lbHblx
KJraccoB, ottpeAeJrgeMblx AJrfl KaxAofi 3Be3Abl llo pa3JIHtlHbII\,1 Jl14HHfM BO-

AopoAa. 3Aecr HaAo yqecrb ABa o6crofrerbcrBa:
1) npu uaureil MeroAr.rKe o6pa6orxra cnerrporpaMM B W), BoAopoAHbIx

<Jil.lHllfi) BKJIIOqaIOTCn w1 nCeX MeraJldll{rleCKHX ,',IHHI4fi, nonaAaloq}Ix B npe-

AeJIbI 3TOft <<,'II,IHI,III>>; o

2) ncne4crBr4e pocra crerreHr.r MeraJrJrr{qr{ocrr.r c yMeHbueHLIeM AJIHIIII
BOd'rHbr BKJTaA nUsUit MeraJrJroB B T.THTeHCHBHOCTb BOLOpOAHbTX <<JrHHr.Iit)> 6y-
Aer orHocr.ireJrL,Ho 66nruruna B r(oporKoBoJlHoBoii qacrr.r cneKTpa,

V ssesAr,r c BbICoKoii crelreHblo Mera,'trlltIHocrr Sp(H ) 6yaer Ba cr{er
yBeJrHqeHIrf lfl, HecKorbrco 6o,ree paHI{HM, rIeM, cKax{e[,I, ro Hp, H. Bce
3ro AoJrxHo yBe,rrur{Hrb ASp(H) B orlpeAeaeuuu Sp(H) V MeraJIJIHqect(Hx
3BesA, npr.rqeM ASp (H) AoJrxHo Koppe,rapoBarb co creIIeHLIo MeTaJIJII{q-
HOCTH 3Be3Abt.

Sror etlldlerr 6u.u uccJIeAoBaH rlo AaHHbIM ra6n. 5 I,r IIoJIHocrbro noA-
rBepAlrJrcq. A,rq N{erarJIIIqecKLIx 3Be3A cpeAIlee 3HaqeHHe Sp(H.,)-Sp(l{ I
MeHflercrr or-0,2 Ao *0,8 [oAKJracca npu r{sMeHeHu]l crefieHu MeraJrJrHrr-
r'rocrr.r or 0 Ao 4,0. rIoAcqerbr rroKa3brBarci, uro 65,rruee BI{aqeHLIe ASp(H)
A,'rs Mera,'rJrlrqecKr.rx saeaA ($ 2) no,rruocrrlo o6yc.roBJIeHo a$cpexrou lre-
.I'AJIJI I,II]HOCTI{.

$ 5. <<Cnexrparrnrrfi cocraB)) KpI.{repHeB MerailrllqHocrn

O6Hapyxeuue 3ailrer{areJlbHoro cBofi crBa MeraJL'rt{qecKl{x 3Be3A - 3aBI't-
CHMOCTII CTCIICHI,I MCTA.IIJIHqHOCTI,I OT A,III]HbI BO,lHbi HCTIOJIb3YCMOfO KPI,lTC-
pv1fl- 3acraBr.i,'ro uac 6o.nee Aerar'rLr{o npoaHaJILI3r.{poBarb <<cnexrpanstrrtii
cocraB>> orrrx KpHTepr.IeB r.I B nepByro oqepeAr, uau6o,ree rIyBCTBHTerbltofo
xpurepua B*9.

Ha Qur. B a 9 Ans AByx y3KI{x l4HrepBarots <<BoAopoAI-Ibrx>> cneKrpaJib-
HbrX ,x,rraccos A3,4-A5,0 u A7,2-47,7 coornercrBeHr{o [peACTaB,,reHbr AJITI
xa>N4ofi 3Be3Abr cpeAHHe r.r3 qerbrpex Haro)KeHHbrx oAHa r'ra Apyryro i{ecrJla-
xeHHbrx eanricefi KonrypoB r.is6paHuux crreKTpa,'rbHbrx no,'roc (Npurepr.ree) -H6, H6, H' +H, K, B u 9. Bcero A.[q aror:r ueJ,u.r HcrroJrb3oBaHo Aecarr, sBe3A
B IIepBOM H CeMb 3Be3A BO BTOpON,I LIHTepBa"[e CleKTpaabHllX X.rlaCCOs. Ha
KaIKAOM r.r3 pr,rcyHKoB 3Be3AbI paCrroJrox(elrbr no creIIeHr.I NIeTa"rrJrHqrrocTLI
p" : Sp(M)6-13-Sp(H) (crorr6eq l9 ra6.rr. 5). CoornercrBylou{ee 3riaqe-
HHe crerreHr,r Mera,rrJrHqHocrtz yKasaHo lroA HasBaHr.reM xax<Aorl seesArrt. 06a
rpaQuxa AeMoHcrprzpyror-npH rrocroflrrcrBe r4HreHcr.rsHocreri BoAopoAHbrx
nuruuft - 3ar\reruyro ArlcnepcHIo B rlrtreHCHBHocrflx JtytHptv I(, lre sanucsrqyto
or cTelreHa MeraJr,'r[qHocrLi, t4 ycrofiuaeurt pocr W7 u r,ry6uu orAe,'tbHbrx
.nuur.rrl B KprlTepr.irrx B u 9 co crerleubro MeraJrJrHqtrocru.

flo oguoii r43 BBe3A na cplr.9 (p Aqr) 6tr,ro nponeA,eHo orox{AecrBJrer-rHe
gaH6o.nee clr,'rbHulx crreKTpaJrbHr,tx "uuuur? B troJrocax B u 9. Bcero oro]r(Aecr-
Br'reHo 11 .rrunur?.3ro.nuurlu Fe I (6 tuuufi) v no o4Hoti JtvHt4t4 Fe II, Ti II,
Cr II, Sr II ra V II. He NreHee rroJtoBrlHbr Br{JraAa B Wr noroc B n 9 npunuo-
cflr.rrr.rHr.tr Fe I. IIo 3arrrtcsM c[eKrpoB (ua Qur. B u 9) 6or.nu oueseulr
rrySunrr Ro artrx ,ruuuii B cner(Tpe t<axAoli 3Be3Lbr. 3asHcr.rr4ocru r,ry6un
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3',rr.rx ,'rHrrHri or creneHH MerarJrHqHocrt4 p Aalorcf Ha Qnf. 10. @ur. l0
I-IAfJIflAHO ACMOHCTPI{PYET sABHCHMOCTI TNY6UH H COOTBCTCTBEHHO (NPU
npHMepHo panuoii rxHpr.rHe Al,) exeunaJreHrubrx rxl,tp]r]r nunufr pa3.[Hq[rbrx
MeraJlJIoB or crelleHle MeraJIJIHqHocrz. Vqarsleaq 6onturoli ornocrlre,rluuli
BKJTaA tuuufi, Fe I s lV {<pr.rrepueB B u g, t\,Io>t<Ho cKa3arb, rlro r.r grr{ ltLrHrit4
B 3Haql]re,rlgoti creleHH orBercrBeHHbt 3a gBJIeHI.te Merar'tr'u.triHocrH B clleK,t-
pax 3Tt4X 3Be3A.

d tter
- 0,8

( UMo tt
- 0,9

a Ser I,R 5BB7 HR /18
70

r Ar[And lll Her
0,35 t,0

HR 8t/t0
J,J

ll6

!

Hr

Het H

@rrr. 8. Konrypu,nuuufi H6, Hg, H"+ H, K u rroJroc g u 8 Ann 3Be3A B uHrepBar're
(BoAopoAHbtx) crreKTparbnbtx Kr'raccoB A3,4*A5,0

Sror sr,rsoA ol(a3ar'rcg AJIfl I{ac AoBo,rbr-ro Heox(HAaHubIIvr, rocKorbl(y Bo
BCCX TPCAbIAYU{IIX NIIJOTOqHCJICUHUX PA6OTAX TO CNCKTPAM MCTA,'IJIHI]CCKI,IX
3Be3A cr.icreMarHqecKr.r noAqepr{uBaJrocb (u auanuz xHMr.lqecKoro cocraBa
a'rl,roccfep 3To noATBepx(Aaer [4, 7)), qro r]HrerjcHBHocrH JtyrHt4i H orr{ocu-
TEJ'IbHOC O6H,IIUC FC 4.NA 3THX 3BE3A SB,'I'ICTC'I BIIOJ'IHE HOPMA,IbHI'IM, A AI{O-
I\laJrE,Hbre HHTeHCHBHOCTU U 4eQUUI,IT B O6U,ltUU nor(a3brBarot e.rlel,reurlr Ca,
Sc, Zt, Mg tl or.lacrll Ti n V.

A,rq noAreeplKAeHufl (u eosuox<Horo o6o6ueHHfl sroro BbrBoAa Ha Apy-
rHe Kpr.irepnw), a rat{)Ke AJrrr ycrpaHeHr,rfl Bo3Mo}r(Hr,tx HeonpeAe,reuuocreli,
MoryxrHx 6l,rrs csgsaHHbrMr.i co cpaBrrr.rreJrbrro Hrz3Koia 4ucnepcuefi Ha[rI,tx
cner<TpotpaN,ltvr, Mbt HCrIoJrb3oBailH A.ntr 6o.nee AeraJrbHoto aHailv3a crler('r-
p aJI bHoro cocraB a ncex us 6p a HHbtx N,reraJrr'il{qecKr,r x Kpr.ireprzeB cleKTpocrKo-
nuqecxl.ili I\,taTeptIaJI, no.UyUeUulttl /rI,Jq ptrAa Hopr\{aJlbt{L,tx tI MeTaJIr'tHqecKI.{x
:':rBe3A c er,rcoxori 4acnepcHerl [4, l2).

llo lpune4enHbrM B grax 4nyx pa6orax aKBr.rBa,reHTHbrM urr.ipr,rHaM ,rrur-
ttufi pas.na.rrrbrx 3JreMeHToB Mbt noAcr{r.rra,'rH EJtfl ltrrrr sees4 (o4uori uera.n-
.tuuecxor.i, oAuou alrrl,rMeraJl,rr4rlecKoir H TpeX CTaHAaprHbrx) ornocure,llurrii
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BKJIaA KaXAOIO 3JlelvleHTa B 3KBI,lBaIeHTHble lul4pl{Hbl CneKTpaflbHblX IIOJIOC'

BSflTLIX llaMI'{ B KaqeCTBe <<MeTar'L'IflqeCKI'lX>> Kpl4TepHeB.
Pesy,rlrarur arr4x noAcrreroB ttpeACTaBJIeHbI tpaSHqecKu lla puc. 1l

3Aecr, ro ocrr opAr.IHar orJroxeH BK,'IaA aroN,roB Fe I, Fe II, Ti I uTill slVx
xa}KAoro KpHTep[a AJrg nflTr.r 3Be3A, BHpaxeHHblii B npoueHTax. floAcqnraH
cyMMapHbtfi BKJTaA BCex rraH6oJree 60rarbrx Jrr4HHflMr,r HeiirpaJlbHbtx 3JIe-
MeHroB r.r HoHoB (o6osuaueuus I v 11) u oruocureJlblittii BKJIaA BCex npo-
qux sJreMeHros. I4s orr.lx 3Be3A t UMa u [2 Cep coorBe'rcrBerlHo Mera,'],rnqe-
cl(ag lI <<aI{TLIMeraJlrtl4qecKaff )>, ocTaJIbHbte - IlopMaJIbHble.

u C.r-p T \9r c4 Ctp Z And d rop p Aqr t4 psc
- /,3 -0,1 0,3 t,/ /,75 I.Ai 3.65

I
a

<Dur. 9. I(ourypu ,nunufi H6, H6, Hs + H, I( u nor'roc 9 u B .qnn

sBe3A B rrHrepBa,re (BoAopoAHbrx) cner(Tp aJrbHbrx xfl accoB A7,2- 47,7

B $ur. l1 uru HaxoAalvr Iroruoe noArBep>KAeHlre HaueNly BbrBoAy o'r'oNr,
qro B HHTeHCHBT-rocrb Kpr.rrepr4eB B+9, npunoAqruux K Har46o,'rbrxeit creneHH
MerarJn4rrHocrr.i, ocnoBHort BK,'raA, Ao 60%, BHocfT ,ruur.t N Fe I.

Kpoir.te roro, o6Hapy)KHBaercr npr{cyurar Kar( Merar'rr'taqecr(Hr\,{ Tat< u
r'ropMaJrbHIrrM SBe3AaM SaMerraTe,'rbHas oco6euHocTb pacnpeAe,ler{Hfl nuuuit
r.roHr43oBaHHux rz HeftrpaJlbHbrx aroMoB BAo,rt, cnexrpa.

flpu npo4er4>Nerir.iu BAo.[b cneK'r'pa c AneHbueH.ueJyt d/tuHbL BorxHbl (c
BOspacraHLIeM HoN{epa <<MeraJrJrHqecKoro>> Nprarepua) orHocure/tbuttLiL srclad
uoHusoBaHHbLx s/te.tweHroB B o6uqgro uHTeHcuBHocrb tl.o/toc (r<purepuen)
6otcrpo AileHbuaercn or 60 0/e s r<pr.rrepuw 2 npaxruqecKfi do 0 e Kpurepuflx
Bf 9 n ll+12* 13, a orc.na) nelLrpanoruolx o,/LeileHTol coorlercrleHHo sos-
pacraer, npltrreM Lr3 neiirpa.ttulrtx gr'IeMeHToB gara6o,rturtifi exflaA sHo-
clr Fe I.

Mrt sr.iAer[ nuue (cl,r. $ilr.6 u 7), uro c,teireHb MeraJrr'rarn{ocru oKa3bt-
Baercr uau6o,rluefr r cnyuae npr.rMeHeHHE Kpurepr.reB B*9 u ll+12+13.
V erux Kpr.irepHeB uall6o,rr,urnfi ex,ra4 s \Y?" (lo 70|6) euocar Herirpa,'ibHbre
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ttpcrue Z0

s.neMeHrbt H B lepBylo oqepeAb Fe I. OrcrcAa Hanpaul1BaeTcrl BbIBoA, rlro

scp$exlarrl <<MeTaJIJIIiIIHoCTI4>> l{ <<neKyJlr{pHoCrH>> B MeTaJI"[I{qeCKI'IX CneKTpaX

sBe3A A u F (eQipeNranr, Ko;I{qecrBellHo otlI4cblBaeMblM AJlfl BCefi coBoKyn-

Hocrr.I sBe3A BeT,IHIILIHaMII 0 tI o) B paBHofi Mepe IIoABepx(eHbI 11. ltnrt4tt raKI4X

<<HOp\{aJIbHbIx>> 3d'IeMeHTOB, KaK Fe I.
ilocro.rrsr<y orHocr,rreJrbHbIfi BKaaA KaKoto-,'1H6o oJIeMelt'ra B Tor HJIH

I4Hor? KpHTeputl npaKTHr{eCKH He MeHtlercfl npu nepexoAe oT MeraJL'Ii'lqeCKHx

3Be3A K HopMaJIbHbIN{ H <<aHrl4Melar,'I11qecKl',lM>> (cu. Qur' l1), 'ro MbI 3a-

K,'I}OTIAEM OTCIOAA, qTO A,'Iq AAI-IHOIO <<BOAOPOAHOIO>> KJIACCA HSMCLIEI'IHE CTC'

[tCHI,I MCTAJIJII,II]HOCTI4 HE CONPOBOX(AACTCg }43MEHCHI,iEN{ CNCKTPA"IbHOIO CO-

CTaBa Kpt{l'epufl (nOspacraer u,,It,t y6I]tBaer LIHTeHCI4BHOCTb BCerO Kpl4Tepl'i:l

B rle,'roM).
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KPumePtu

Orlr. I l. Bxla4 pae.rrurrrrbrx aroMoB fi r.roHoB B 3r(Br.rBa.[eI]rHble Ixl'Il]l'lHL,I noJloc

Taxu1yi o6pa3oM, pe3yJIbrarLI, rtoJlyqsllsole B 3To\'l u npeAblAyu(ux napa-
rpaOax, nouu'ororo, HaM cSopNIy.iiHpoBarb c,'IeAyloqee yrBep;11LeHVe. ,A''xrl

tlo/LHo?o onLLCaHLLfl uBJyLeHeHuil Cn.ercrpanbHblx xapaKTepucrutc sBesA B 06'xa-
crLL cnetdrpa/LbHbLx tt,,Lacco7 A2-F2 (no so4opoly) nedocraroLrHo npulne'
LteHufl dollx 06bLqHbLx ruapailerpos - retuLnepa,rapbL LI acKopeHun cu/Lbl

rflstecru B arilochepe s7esdbl. HeojxodtLtto B7ecru rperuil napailerp, AC-

ltoyHo HasbllaeJfiblri creneHbrc ile'I'a!,Lr/LuL[H.ocrL[. Sror napaJyLerp xapaKTepu'
BUer eeJ,LLLttuHll ecrecrBeHHofr. dttcnepcutL B LLHTzHCLLBHI:rttx ,ilterarxltuqecrcLlx
/tuHufl npu nepexo)e or sees)bl K ssesde npu QtttdcupolaHHbLx re"r4neparA-
pe u ACKo7zHLTLL cu/Lbl rflctecrLl I4JIH npr.I cput<cuponaHuux Sp (H) H Mr.
Apyrun,tra CJIOBaMH 3To eCTb I{e 3aBlzcftIafl OT T u g CreIIeHb yKJIOHeHhf
I,IHTCHCHBI]OCTH TOfi TIJIII, VIlOil MCTAJIJII]T{ECKOiI ilI4H,HH (IZ,NU NONOCbI) B CNCK-

Tpe SBe3Abl oT cpeAHell tarirencueHocTl4 ,rll{Hlrl{ A,'lfl 3Be3A B AallHoM NleCTe

Ar.rarpaMMbr cneKrp 
- cBerHr\,rocrr. flpr raKoM o6o6ueuuoirn noHLIMaHHLI

TCPMI4HA <<CTEIIEHb MCTAJIJITII]HOCT],I)>, BKJIiOLIAIOUICM B CC6f TAK}KE U <<CTE.

neHb [eKyJrflpHocr]4>>, orrucr,rBaeMyrc napaMerpoM o (S 4) , noA 3ror rep-
Mr]H MOlr{HO nOABeCTr4 H r-reycToilqr,rBoe [OBeAeHHe IIHTeHCT.IBHOCT?r JIHril.iH K.
rIpu 4auuou Sp (H) u, Boo6ule rcBopq, Mu r.rHreHcr.rBHocrb Jrr]r'rHr.i K uess-
ercf B 3aMerHbrx rrpeAeJrax. 3ro c,re4yer, B rracrHocru, r.r3 Sur. 6-9.
74 H3B. I(pbrNrcKoii o6ccpoaropurr, r. XXIX 209



B raxolr cryqae Hr.rrepL.cHo rro.rrbrrarbcfl ycl'aHoBllrb I(oppe,'lfUl4lo Me)l(Ay

<<creneHbto MerarrHrutocru>, uailAer'lgoi.i ilo N,leraJr'tl'iqecKul''l ](pHTepl'lflr'l'

r.r AHCilepCHefi e uHtertCHBHOCrqx r'lllHl.lti I( nprr AaHHoM Sp (H)' Bblllaxae-
;r,roii ue.,ruqHsoit cL: Sp(H) - Sp(l() . Ilco6xoAttMble IaHHtle 83flrbl l'13 rlo-

c,leAHHx'rpex cro.l6qor: ra6,r. 5.-Ha rpnr. 12 npllneg,eFlbl 3aB6'cgMocrn d or
p" t d or p'. Snnu,ncora o6oesartetta ue"iltttlnlla CpeAHeii HeOnpeAeJIel{HOC-ri'I

B ilo,ro)I(eHl4n xaxAOfi ToqKLl, o6ycnOeletltjafl oUII{6xaI\41.I OnpeAetertust Wt
,rtlut'lii BoAoiloAa, I(aJIbIlHt{ H i\lera.[r'lon. Hopua,al,Hble 3Be3Asr o6osHaqe-
llbl TeX'IHbl j\'1fi I(py}KKa14I'i' NleTaJlJlI4qeCKUe - CBeT,'IbllVIH'

-d
r/

,

?

j456
p'

-L-3

(>ur. 12. ilasuctnuocrn

3456
p"

(d, p") v (d, p')

.J

A,'1fi llOpI\,laJlbllr'lx H i\IeTa.r],,iliqCCKIIX 3Be3A

Mrr nll4nn, qro MexAy d H p", p' cyuecrn)ier Koppe,'Isqufl co 3HaquTe,'lb-
uul,t pas6pocoNt, He o5tscnatvlbttvt oruz6xaua B onpeAer'leHHH d, p" u p'.

Sior rpacpuK cHoBa noArEepxAaer orcyrcrsne tiaxofi-,ru6o peexofi rpa-
IIUqbI MelKAy TetvlH 3Be3AaMll, KOTOpble MbI CqHTaeM IIOpI'lar'lbHbIMI'1, H Teivlll'
KOTOpbre no ToiI HJu.I IIHOii X,racCurprixaql.il'l oTI-leceHLI K rlzlly <<MeTaJllllqe-
cliHx)>.

flonuruo <<MerarJI14qecI{Hx>) 3Be3A, T. e. 3Be3A, y I{oropbrX P", p'>A,
cvulecrBytor 3Be3AbI c P", P'10, I(OTOpble 3a orcyrcTBHeM coorBeTctByIO-
luefo TepMHI.la MbI npeA,'IaraeM Ha3blBaTb aHTHMeTa,'iJII'iqeCKplMI'I. MH SH-

AHN,r raK}Ke, qro Ar4clIepcHro BeJIIlqlaH d oxo.uo Lra\aJla KOopAllHar ua $r.rr. 12
HeJrL,3fl O66fCHI4Tb OUrtt6Xallu onlleAe,'IeHllf cneK'rparrlbFlLIx xraccos. MLt
rrarr1Jrr.r paHee ($ 2), uro cpeAH-qfl otuu6Ka B Beu'ILIttHIle d Ao,rxrua cocraB,rlsrb
r0,4 cnexrpaabHoro noAK,rtacca. Me>x4y reM, oKo,'to 350/s <uopuaJIbHblx)>
3Be3A HaXOAITCq nO OCI4 d Ot Ha\ana KoopAuHar Ha paccroflHHflx 3aMerHo
6o.rrruux yAeoeuuoi.i cpe4uetl otxt'I6KLI onpeAeneHlln d. V MeraJIr'tHrIecKHli
TII{CJIO TaKaX 3Be3A COCTasntter 700f0.

flo xpr.rrepunM pt v p" cooraercrBytoxlue qr.rcJla paBHbI e cpeAHe\l 37%
(uopuanrurre saes4lr) u 7201s (rvrerannauecKue 3Be3Abl).

Boo6rue roBopfl, npu l-tatlIeii MeroAur(e K,'raccuqlur(atrull MLI AoJI)(Ilbi c.f ti-
Tarb <<HopruaJrbHbrMi.I>> Te SBe3Abl, yKJIOI{eH}Ie I{OTOpbIX OT Haqara KOOpAIIHaT
Ha $ur. l3 ne npenocxoAL{T coorBercrByroulttx vABoeiIut,tx oula6ot< onpeAe-
reHuq BeJrr.rrrug dwp.

'IaNr.inr o6pa3oM, Arq Haiueri eu6oprru sBe3A Mbr r.rivreeM cpeAH 3Be3A,
cqr.rTaBrxr{xcf HopMaJlbuunr.i (ra6il. 2), He 6oree 650/s 4el:icrBllre,'IbHo Iloll-
r\,laJrbHbrx 3Be3A; c 4pyrot'i cTopolrbr, cpeAH N{el'aJIJrHqecKI4x Lix,reeNI or{o,rro

210

o
a^

o

'ooo
8oo - o

oo
o

o

q

o
cQ

o .ao
s

oo t o o

o -o"

d
o

(

o

ao

o

i|S-

q.) r: ooa

o

(J

a

oo(
ao

o

o o

#
og$

o
o

o



-=
o

4F@h E(
m

,o

NS
O

h *o-10

m6v
oF"n
fd
o>iO r:f

o oXq zu
@l

Eo

O E;L -A
qo
Oso

s:
iI

N

E='
d=
Fo^

-o
6 3roo

66 tr=

e 4o

3-- y=
o
tr

@

o
NH

6o.(,
o01

- 
e h N 

- r) o N '- cr) a L,) cj c) u.) m N 
j--aa- <

F- ,rr-1 Y

@

v

s\

b

E

T

>:

oO
6

a:

-!9
=.

" nsBg q' 
r

I "lll:h"H 
I

\ o8&\ -&

o
o



lJ$% eges4, KOTOpbte pa CaN,loN,I AeIe fl8,'Itllo'rcfl Ha 9CHOBaHHLI 3TO1O Iipz'
Tep Hfl <<IlOp IvI aJIbHbI MI4>>.

EcrectseHH6, qTO B ApyrOH CHCreMe KJIaCCH(IHKaIII{H noHflr}1f <HOpMaIb-

Haf>> r,I MeTaJIflHqecKafl 38e3.[.a MOIyT I4N{eTb Apyloe coAep}Kal]ue }i cTaTb

cooTBeTCTBeIIHO p aclxHp eHI]bI M H lI,[ I{ Cy)X eHHbIMI'i.

s 6. o TOqHOCTT.T Cr{CreM xJracc[r{HKarlHr.t (MeTaJIfluqecKLIx> 3Be3A

Ha OcHose Halrreit r{o,,rr.{qecl BeHHOi.r r{,'raCCuq)r.lKaULIti MbI Mo}KeM oIIe'
HHrb roqHocrb onpeAeJreHrrfl sp(H), sp(K) u Sp(M) AJrfl lllera,nrlllqecKl'Ix

BBeBA B paHee cyulecrBoBaBrrrrrx crrcreMax K,'Iaccficpuxaqnu. EAtltloi'i clrcre-
ruru x,ractu$uxai^u <<N{era,,rJrgqecl(Hx>> 3Be3A Ao cl{x nop ue 6nt.no, a I'lMeIo-

u,hecr KarlecrBeHHbre or{eHKr.r fix cneKTpaJIbIIbtx KJIaccoB Molyr 6ltrl o6pe-

MeHeHbI, KaI( MO>KHO A0laAblBaTbcg no I{eKoTopbIM KocBeHHbIM Ilpl'I3HaKaM'

3 H A qIITCJI bHbI M I'I CI4 CTCM ATI,i q CCKI,I M I'I OIII H 6 K A T'I I,I.

flo nlera,nn[qecKliM 3Be3AaM, o64uu B Halxefi H CyX{eCTBoBaBU]ei'i AO

cHx riop c?IcreMax KJIaccuoI'IKaIruu( 3a ocl]oBy 6bt.r esqr cnHCOK [10])' artl
CHCT'eMbI 6st,nn cpanueHbl MexAy co6oit A,'1fl KalKAolO pOAa CIIeKTpaJIbHbIX

K,accoB-Sp(H), Sp(K) u Sp(M) (gur. 13,rxr,rnr no.nontiua). Cnexrpst
c LIHAeKCoM b'o6oeHat{alor, r{To coorBercrByloullle 3Haqel{l'if B3tITbI us o6-

sopHoro KaraJlora [lI. Repro [10]. B nepxlteii noJIoBHHe cpur. 13 npI'lBeAeHbI

3aBI,ICI,IMocrlI KaxAorc poAa cfleKTpar'tbHolo KJIacca or AByx Apyrux B cLI-

cTeMe [10]. BepruKaJIbHbIe qeprorlKu BNIeCTS roqel{ o3HaqaloT HeonpeAe.IIeH-

HoCTb B Sp (M)n B ct\itbtcr'te, oIucaHHoM Bo BBeAeHI'Iu. LIs paCCMorpeHI'Iti

HLIN<Heil qaliu ipllr. 13 Mox<Ho cAeJIarb c,'IeAylou1lie BblBoAbI. Cnerrpa'.rt-uul'lii
KJracc 11o BoAopoAy B cHCreMe [10] saelrnre1r Ha oAIlH noAI(JIacc (sslr 6o.nce

nOs4ualt). Ctexrpa.rrlnufi r,racc tro KaJIbUI{lo 3aHI{x(eH Ha oAI'lH IIOAI(IaCC'

Cuexrpanuubre KJraccbr rio MeraJrJrurrecKr.rNr JrliHI{.flM B ci.ICTei\,Ie Ii0] u cpe4ueu
r'llIlxb cJIerKa 60flee IIo3AIlHe, rleM B uaruetl cucreMe, c 60"Ib[]HM OAHaI{O

pas6pOCOttt, o6yCnoa,reHi-lsIIyl qaCrl1qHo HeoAI103Har{HoCrblo OnpeLeJIeHt,rtl

Sp (M) [o paBirI,rtrHbIM KpLIrepaqx,t.
Eolr1uue pasilwll4tr e Sp(I{)s er Sp(K)s A,IIfl Mera.Ir'luqecKux 3Be3A'

ne o6uapyxLIBaeMbIe B IiaItteii CI4CreMe, o6yc.toe,leHbI IIoqTI'I no,'IHoCTbIo

crrcreMarr.rqecKuMH oulz6xalttl 11porl4Borlor'lolxHoro 3lIaKa n sp (H)6 v

Sp (K)D I,t gBr'IflIoTCg, TaKptM o6paaotvl, (luxrltnustir,lH. B CpeAHeM CJIelKa

MeHF,[Iag, qeM B Hatueft C],ICTeMe, CTeneHb MeTaJI,'tItT{HOCTI,I AJIfl MeTaJL'IHqe-

cKHx sBe3A B cI,ICreMe [10], BeJIHtttIHa Sp(M)s -Sp(H)s 
ecrb raKxe

cJreACrBLIe cLICreMarl4qecI{I4x oruu6ox n Sp(M)6 tI Sp(H)s.

S 7. O HeKoropblx Apyrux xapaKrepllcrllxax <(MeTaJIJII{qecKHx> 3Be3.u,

1. !,OnO.rrnure,lsaori nponepxoi.i 1ii)aBEJIbHoCTu I{Cno/'lb3oBaHrlq <<BoAo-

pOAHOTO>) CIIeKTpaJILHSTO K,'taCCa B KaqeCTBe (lyu4aueura,'ibHoit TeMnepa-
rsrpHori XapaKTepIICTLIKH MeTa,[,'tHqeCKLix 3Be3A flBJItleTCg conOCTaB,IIeHHe

CIISKTpa,,IbHbIx I.i IIBeToBbIx napaMeTpoB. floc.neAglle B 3I{aql'ITeJIbHOIi CTene-

Hr.r xapaK.repLI3yIoT H3utyqg1114" sBe3ALI B HeilpepblBHoM cIIeKTpe I{, c.IIeAoBa-

TeJj bHO, MOIyT CdIIyIKHTb H eKOI'Op LI lvl 3KB i'lB a,rl eHTO M TeM nep aTypbl'
Ha Sr.rr. 14 uaueceubr 3aBr.{cuMocrr.r pa3r'rurrHbrx BaAoB cneKrpaJ,rbHbrX

KJraccoB AJrfl HOpMaJIbHblX ]1 Mera,r,'I]4tlecKl,lx 3Be3A or rloKa3areJlfl uBera R

ClrCTeMe B-V. Cl.lorusas KpHBaf Ila BCex qerbtpex rpa$lrxax ecrb CpeAHsff

saBrrcgMocrb (Sp (H), B-y) A.ns FIopMa,,Ibublx 38e3A. Ae.naeryl BbIBoItbI

HS [pr.{r. 14. Btr6op <<BoAopoAlloro>) I(,'Iacca B KaqecrBe ocl]oBHoro AJII Me-

TaJrJIl{qecKax 3Be3A B npI'lHIIIiIIe npaBHJIeH, XOT.fl y MeTaJIJIHtlgglll4X 3B€3,4

rrer raKoii arerKor? 3aBrclrMocrr4 L,re)r{Ay Sp (H) u B. V, Koropyio MbI IlMeeM

Arfl HOpMa,'IbHbIX 3Be3A. BOSr,tOrXnO, tlro 3HaqUTe.rult'ti,tii pas6poc BbI3BaH B

xarofi-ro rvlepe npoflBJIeHI'teM <<crenetIH Mera,'lJIHtlHocrl'l>> B HenpepblBHo\'l
cneKTpe MeraJL,rIHqecKI4x sBe3A. 3ru pe:yalrarbl onpoBeplalor 3aKr'IIoqeHI4e
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K. u M. f uexoa [6] o rra,ruutrr.r y N,rera,'rr'rHrr€cKrzX 3Be3A recHoft gasIzcrr\,Ioc'rpt

MexAy Sp(H) u B-V.
tr4s @ur. l4 c"ne4yer raKlKe, r{To no [or(agareJrflM uBera N,reraJIJII,IqecKI{e

3BesAbI gB,'IfIoTCg 3BegAaMLI A, uo ge F. I4e N,reran,raqecKl,Ix 3BegA Ha

Qur. 14 Her HH o4noii, Koropar tto cBoeMy [oKa3areJrro rlBera uorna 6uTu
orHeceHa K KJraccy nosAr{ee F0. I4ssecrHbre rro Jrr.rreparype Soroenerrpuue"
cKHe rroKa3areJrH uBera, xorAa-"ru6o onpeAeJrflBrxuecfl Arq MeraJIJrHqecKrlx
BBe3A, 6r,r,ru ceeAeHbr B cucreMy B - 7. O6uapyx<HJtocb, qro BCe 33 uera,r-
r'IUqecKIZe 3Be3Abi C H3BeCT.HbI[,I
B-V, ro cBor.iM [oKaBarerqM
uBeTa r{8,'IflroTCfl 3Be3AaMi.I A.
I{au6o,rruee r.i3 H3BecrHbrx 3Ha-
.reHuft B-V lns NreraJrJ[4rre-
cKHx 3Be3A paBHo*0",31, uro
cooTBeTCTByeT IIO 3aBr.iCl.rMOCTtt
Sp, B-V illrtr HopMa,,rbHbrx
sBe3A CneKrpar'IbHoMy I(JIaccy
F 0,5. Cpeanufi iK,rr2,cC Merar,rJrp-
qeCKI'IX 3Be3A IIO IIOI{a3aTe,'Irc
uBera paBeH A7 (B -V:: *0*,20).

2. JIrc6onur,soli oco6euso-
,ctrto, csoft,crBeHHoli MeraJIr'IHqe-
CKI,IM 3BE3AAM, flBJIflIOT,Cfl I,IX OT-

HO,CIiTCJIbHO MaJIbIe CKOpOCTil
BP AXIEHI,Ifl.

Crpou.rcn rp arlrlx 3 aBucr.rx,ro-
CTLI t,, Sln / OT CrreKTpaJrbHoto
Kr'tacca IJIq HopMaJIbHLIX 3Be3A
KiraccoB cBerHN,rocrr.t III-lV u
V ($ur. 15, cu,rourubre H urpli-
xoBbre .rruuua) . l4s 26 H3yr1ssro,,
lraMH MeraJrJrHqecKHx sBe3A 19
Hr,refirr onpeAeJreHas o sin i. Bce
3ra 3Be3Abr HaHeceHbr Ha Qur. 15
B AByX BapHaHTaX: CJIeBa rrO
cBorzM Sp (M), cnpaBa - no
Sp (H). !,axe npuilrlcbrBaHlie
METAJIJIHqCCKIAM 3BC3NAM CTICKl'-
paJlbHr,tx KJ]accoB I1o r'II4 HHf NI

MeTaJrJroB He ycTpaHfler pac-{o}K-
AeHrrfl - cKopocTr.r BpaqerrHq Me-
TaJrJrlrqecKHx 3Be3A B CpeAHeM
B,1BOe MeHbrxe cpeAHHx cKopo-
crefi epauteuua y HopN{aJrbHbrx
38e3A rI{JIa,CTCOB CBeTHMOcTZ III-
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B-V ot cneKTpaJrbHoro KJracca, onpeAeflqe-

Moto ro BoAopoAy r no MeraJrJraM

v. A,rs MeraJrd'rr{qecKrrx 3Be3A r,sini-50 rculcerc, a nfis HopMaJrbHbrx 3Be3A
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BocxoAur 50%. Cpearl MeraJrJrr.isecKrzx 3Be3A, R3rrbrx xar o6oco6r"nrir"
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Hau6orbu,eii cretteulto Mera,'IJlrl'lqHoctu (p - 4-5)'cpeAHflff 9l{opocrb 
Bpalrle-

Hrrfl oKa3brBaercrr He MeHee 45 rcnlcerc ('cm. r cBfl3ll c atuu [6]) ..."--s. 
pr"noJlataf 60lee roriltblNrl{ c11eKTpaJIL'I{bINIH KJIacCalvlH Ad'lt{ I\'leT&r'l-

II4qSCKLIX 3Be3A, M6t Cort.rtg ue,lecoo6pa3Hbli\{ paccMoTpeTb 3aHOBO Bonpoc

o [OJrO]KeIlHlI STLlx 3Be3A Ila AHalpaMN'le CneKTp - a6COflIoTII2fl B€J-luqytlz'

IrlsyueHue 3TOIO BOrrpoca lrNreeT 6o'm'utoe 3HaLIeHHe A.rtrl BblflcHellllfl MecTa

x.teTaJIJl{qeCKI.tx 3Be3A CpeAp1:]Be:jA Boo6il{e, A.rlfl HCCJIe/l.oBalIllfl rlpUtluH'

Bbr3bIBaIou,HxMeraJIJ,IuqHocrb,araK}KeBCBf3rrcnporHBopeqlIBocrl,loxzt-
paKTepi-IcTHK,IloJlyqaeMblxAJI'IMeTaJ'iJ'II-iqeCI{Hx3Be3AIIoKoHTypaMBoAo.
iroaroi* nv,t4i4, H isoficrserrl{btx 3Be3AaM rJIaBHoi4 rIocJIeAoBareJIL'Hocrl'I xa-

l]irKTepHCTHKaM, HaxoAHMbIM no I(plIBbI\,I pocTa I.11'I NISTaIJ'IlItIeCK[Ix J||I\Ikli

r.r cBoticrBeHHblx 3Be3Aa\/t l(JIaccoB cBerl4lllocrrl iII-lI'
!,uarpaurraa crIeKTp -- cBerl4Mocrl' tlocrpoeHa B rByx Bapl{al{Tuix

($ur. 16). B onuo1t 1I3 HHx AJIfl MeraJlJll'lqec;Hx sees4 6pa'lcfl Sp (M) 
P

opvi"";_lsptrij. I-{a ,u.rzarpaMMy }raHeceHbr ro.jlbKo sBe3Abr c i.l3BecrHou

M,i,- , t{r.rc,ro craHAaprsbrx 3Be3A, HMelouflx KoJI]IqecrBeHHylo cnel(-
^ - v(rpBr).
', niriiuiro KJIaccuSI'{KaI{14}o. 3llaqH'l'eJIbrlo [onor'II{eHo 3a cqer 3Be3'II'' B3r'rbIx

;,;Jil,l'3f.'i-tun..t,ru, raKxe cpeAHHe saBHCItMocrll (Sp, M=) p,,ta' KraccoB

cneinl,rocfu III, IV u V, a raK)Ke ,1HHHfl, <<I{yreBoro B03pacra)>'

flptluttiraal, KSrK BCel[a, <BoAopoAl.Iltfi>> rlacc AJIfl MeraJlJll'tqecKux 3Be3A

,, oai,orroA, nr,r y6ex4aeMCs, Lrro tr4erannttqecKL[e saesdot c Irau6o'tee uzt-

;;;;;,-, iL,:nr,,,i prtnonarorrcn Bdo'xb nercoropoti noc/tedoaare/LbHocl'u'

tlputiel)Ho napa/Lrxe/tbHod enaatloti, B 05,LaC't'L[' SaHLLgaeltoil saesdanu K/tC!c'

,ioe clcrltwocru lY u Y.
llpunilcueafi B KarlecTBe oclroBr-Ioto cIleKTpaJlbHolo I{Jiacca <<1v' eTaIJ1H-

rrecKKia> K"rIacc, N,rbt cABI.iraeru MeTa,lJIHqecKHe 3Be3AbI AaJIeKO BnpaBo-no

grrapu**" B o6,,iacTb,3aHltrvraeMy]o 3Re3AaNILI I(JIaccoB ceerHNaocrLI III'
np, ,rott paa6poc \{era,'IJ'II'lqec}{l'lx 3Be3A Ha AuarpaMMe cyulecrBellHo

YBeJI I4U LiB aeTCtl.

$S.oHeKoTopblxcBoficTBaxaTMocsep(MeTaJIJIHqeCKHx>3Be3A
B csere Bbrrrrer,rsJroxeHHoro paccMorprlM s o6u{ux qeprax Bonpoc o rOIU'

r{aKSM}I IIpHqHHaM}I MOryT O6yc.lOn.nunaTbcf Ha6JIIoAaeMbIe aHoMaJIHH B

cneKTpax MeTaL'luqecKHx 3Be3A.

flocxo.nsxy ro,'ro111eHl,te <<tpynrrbt>> MeTaJL'iuqecKHx 3Be3A no oTHoiueHI'IIO

]{ HopMa,IbHbIM Ha 4uarpat',rve CIeKTp-CBeTI,IMoCTb I-i HeKoTopble ApylHe

CTaTHCTHqeCKI4exapaKTepHCTI4KI4I,Ix'TaKHe,KaK'CI(axeN,I,,iI.HCIIepCu'I[po-
cTpaHCTBeHHbIX CKOpoCrefi, npuuaAjIex<HocTb K paccerHrlbiM cKoIIJIeHliflM

il Ap., ,tBJtflIorcf errbrue HopMaflbHblN,tH, TO CJreAyer cqtrrarb' llro npl'Iql.IHbl

auol,ra.ngfi KaKUM-TO O6paeortr cBfl3aHbr c oco6eHHOCTflMH cTpoeHl'Ifl aTNIO-

c$ep r.r Qoroc$ep MerarJIllqecKl4x 3Be:lA.
' Aaq 3Be3A B u3yqettHoM HaMH llHTepBaJIe CIIeKTpaJIIrHblx KIaCCOB npII

gcxor opoii ,rornn,o'i, ,"nin"prryp" (onpeAe.nneHro,fi 
' 

Sp (H) ) u :aAauuoii

"""irrb"r, 
(:4ecu npaB[,Ilbllee paccMarpl'lBatl /4r,rrr', ), <<creIIeHL' Me'

TaJT,II.IqHOCTH)> IvteHneTca B AoBoJIbHO lUI.IpOKllX npeAeJIaX (O6uial I4HTeiiCI'IB-

LIOCTL \{eTaL,It4r{eCKI4X ,fUnplii MO)KeT I'I3MeHfTbCf OT 3Be3AbI K 3B€3Ae Ua

OO-gOio ). fipuxolturcfl lloaroMy npeAnoJloxl4rb, r]ro B arl'locQepax.. 3Be3A

o'r'oro TI{IIa Cyu1ecrByer xaxoii"-ro Qaxrop, aQcperruauocrl Bo3AeiicrBI.Itl

I(o1'oporo na ieoilcrea arl,rocQepbl Mc)l(e'r irleHfTbCf oT 3Be3AbI X 3Be3Ae

He3a;r4cuMo orTug.
O upupo4e sroro $axroPa

onpeae.rreuuoe (crr,I. [3, 7, 9]) ,

NIO)KHOCTEH.

rpyAHo cKa3arb cefiqac rlro-ru60 AocraroqHo
nO3I'OMy paCCMOTpHM SAeCb HeCKOT'll'Ko BO3-

l. FIe uo>xer JrH 6trrt raxupr cfaxropou, cyulecrBeHHo \4eHflloullM B

rreriorOpbtx orHoueHI4flx CBoiiCTBa arrrrOCrpepUl, MaIHIITHOe IIOJIe SsegAst?
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f,"rix paccrt,rorpeHHrr erorl aogr,roxHocrr.i N,rbI rlplrBJreKJ'rH pe3yJrL,Tarbi on-
peAeJreHr.is Hanpr{xeHHocrefi raarur.irHbrx no,reii a arnroc$epax 3Be3A pa3-
JiLIqHoro rLlra, nolylleHHbte f. Es6KoKonr [14] (cu. raxxe tl5]). B qilcJle

rrpoqux l. Ee6xor npoBe,'r olpeAeJreHr.rfl HanpflxeHHocrefi \darHrrrHbrx no"leit
lns 32 sBe3A, Koropble Moryr 6r,rrs orseceHbr K THny ivreraJIJrHqecKLIx, H A,IIfl
14 Hopl,ra,rsuux A ra F x;raccoB cBerr.iMocru V-lll. fio,ryuerru cJreAyIoque
pesyJrbrarbr.

V qacru rvrera.,l.[vqeoKHx r.{ Hoprvra/'rbr]brx 3Be3A, u3yqeHHbIx Ea6t<ot<ou
c UeJILT o6Hapyxeullfl Marilr.rrrlr,rx rofleit, [ocJreAHrie He MotJIH 6url o6.
Ilapylr(eHbr H3-3a rxlrpoNux ,ruHrli, pacrxHpeHHbrx BpaxreHHeM (oxono 13
a 300/o 3Be3A cooreercrneuuo).

A;rs 300/6 MeraJInlarleCKHx 14 AJLfl 400/s nopN{aJIL,Ilbrx 3Be3A MaIHHTHbIe
IIOJIfl HACTOJIbKO MA,IIbI, qTO HCCI\IOTPq HA OTT,IOCHTE,']IHYTO Y3OCTb ,'TlIHIZii, IIE
r,roryr 6urr o6Hapy)KeHbr c N,reroAuKoii, npuueuler,rofr Eg6xoxou. Ans 38u/b
u 20010 3Be3A COOTBeTCTBeHHO MO}KHO noA03peBarb Br'rrrfHr.ie Cra6oro Nraf-
HI4rHoro rro,rg Ha crpyr(Typy luuuft H ,,rurr]b y ceNr]r MeraJr,,ruqecKux 3tse3l
(.22![) lt y o4Hor?-AByx HopMa,rrr,Hbrx 3Be3A (7-l40lo) o6uapyxunaurcr
IIafHHTHbIe IIOJIg, HaIIpfl]KeUHOCTLI I{OTOpbIX, OAI-IaKO, He IIpeBOCXOAfT IIo
a6conrorHorl Be,'rfiqlrHe 500 ec.

Tarul,r o6pasor,t, n panHoii crenelrIz, y ocnoeHofi Maccbr Merar'rJrHqecKlrx
il <(cTaI{AapTHbIX>> 3Be3A TOIO X(e CneKTpa,'IbHOtO Kr'raCCa N,tarHHTHbre nOJrtT
cpaBHIIreJrbHo HeBe,nvKI. llo-sr.rAliMoMy, JrHrr]b y 15-20]6 saesa MarHLIr-
Hbre rlod'Ifl AocraroqHo Ber'IHKI.I, qro6u N,ro)KHo 6u.no npou3Becru rpy6yrc
ouel{Ky Hx Harips>I<euHocru. OrcrcAa Mox(Ho cAeJrarb saxnsrfi BbrBoA, qro
\{arllHTlrble rroJrf y MeTaJrJrHqecK'LIx 14 cTaHAapTHbrX 3Be3A oqeHb Nta,'rbr r.r

LiMeror B cpeAHeM oALIIlaKoBylo uanpfxeHHocrb. C,reAosarerbHo, MbI rvtox(eM
3AKr'llOqHTL, ttTO ilAeHLLTHOe nO/te He tt?rxueTCtL TelyL SAtCrOpOn, tCOrOptrtti Ot-
nuqaer ar.ttoccpepoL ilerarx/tuqecrcux saesd or arnocSep Hop.M.anbHoLx soes)
Tex cffe cBerufitocreti u cnercrpanbHbtx tttaccots,

2. Bi,rcxa:nrBaJrHCb npeAlor'ro)KeHlrfl, qro npnuuHoil cneKTpaJrbHbrx aHo-
ua,rui.I y Merar,[riqecKHx 3Be3A Moxer 6urt 66ntu]afl flpo3parrHocrr, r].ii
arMocSep no cpaBHeHr.iro c arMocoepaua lrop\,raJrbribrx 3Be3A, flBJrflrourarrcr
CJTeACTBHeM rrOHr4)KeHHOTO COAepXaHr.irr BOAopoAa no orr,ro[reHr.rrc K teJrrrrc ].i
Merar'rJraM (cu., narpu,vep [6]). llrnoresa o 6o,'rttuei.i np03parlHocrr.r arMo-
c$epu Ba cqer 4e$uqura BoAopoAa Moxer, lro-BrzAuMo\,ry, o6r,Rcul.lL'r e
o6ulux qepTax HeKoropbie ceoi.icrsa cner(TpoB MeraJr,'rilqecKHx 3Be3A r.r,

B qacrHocru, I.I3MeHeHrze creleHu MeraJr,'rj.tqHocrtz c A.rrHHOri BorHbI. OAuaxo,
nPeAnO.rlOXeHI{e O TOM, qTO B MeTar'IJIHTIeCKI.IX 3Be3AaX OTIlOCI.lTe,'IbHOe CO-

AepxaHLIe BOAOpOAa aI-IOMa,rIbHO MaJrO, npOTLiBOpeqr.iT BCe\,i I,tMeIOilILIMCfl
cBeAeHAflM O B3aI,IMOCBfl3H MeTar't,'t[qeCKUX I,t HOpMaJIbHbtX 3Be3A H, B qaCT-
Hocrr4, Sarrau o HaJIHTIHLI gHaqr.{Ted'Ib}toro qtzcd'Ia Mera,'tJILIqecKLIx 3BeGA B
lar'l aKTLIqeCKLIX CKOIIJI eHLifl X.

Caua xe rr.inorega o6 orsocure,'rbHo 6o,rrureft [po3parrHocru aruocSep
NIe'ra,'rJIaqecKr.ix 3Be3A Kax(eTCf BecbMa llpaBAOnOAO6UOfi li 3aC,'tyX{r.{Bae',r'
6o"qee AeransHofi paspa6orxu.

3. B nocneAHee BpeMg crar'to ll3BecrHo, qro BCe Hd'uJ rrortrtl BCe Me'raJI-
JI14qecKI,Ie 3Be3AbI gBJIffIoTCg TecHbtMu cneKTpaJrbHo-Asot?HHIr,{t4 gBegAaMI.I

[17]. He HcKJrIoqerIa BosMoxFrocrb roro, rrro ABoficrBeuHocrb y 3THx 3Be3A
N,Io)Ker Hoclrrb oco6srfi xapaKTep 14 Mox(er B,'trrsrb r<axllrr,r-.ul.i6o IIpflMbr\,r
HJrH KocBeHHrru o6pasoM Ha crpyKrypy BHerrrHr.rx cJroeB KoMloHeHT. OAna-
Ko r.r gAecb Mo)KHo yKasarb Ha pflA sHarrHTeJrbHbrx rpy4uocreri, retr{
6o,ree, qro coBeprxeHHo HesceH MexaHlr3M sosAeiicrsug KoMroHeHTbt Ha
LI3MeHeHHs csortcre ar,r,roccpepnr gBegAbl, r.r ocraercq orKpbrrbrM Bonpoc
o roM, r{eM >Ke AsoiicreeuHocrb y Mera,'rJlr.iqecKl,tx 3Be3A N,roxer orJllirlarbcfl
or {eoilcraeHuocrz y HopMaJrbnr,rx 38e3A roto >Ke cneKrpar'rbHoro
I{JI ACCA.

216



4. Paccuorpr.rM KparKo, KaKHe cBuAereJrbcrBa Moxuo npi.iBecrn B noJrb3y
rlpeAnoJroxeHrzq o6 aHoMa,'rbHoM xapa,Krepe rpusuuecxux ycnonlifi B arMo-
c$epax MeraJlJruqecKi4x 3Be3A.

IIo ussecrHbrM r43 Jrr.rreparypbr AaHHbnvr Mbr cocraBrrJrrl cBoAKy onpeAe-
"reHurt HeKoropbrx napaMerpoB, xapaKTepH3yroluux 38egArrbre aruoc(tepsl,.
AJtx 9 uera,r.nuqecKlix
u Ans 20 craHAaprr-rbrx
3BE3A KJIACCOB CBETI{.
Mocru II-V B rzHrepBa-
d'le cIIel(Tpar'tbltbtx K,'tac-
coe A0-FB. 3a ocuony
6n,rlr gsqrsr pe3yr'Ibra-
rbr r.r3 [4, 71.

3aeHcuN{ocrs 3Tr.I\
IIapaMeTpoB oT cIIer(r-
paJrbHoro r(Jracca npr4-
BeAer{a wa $ur. 17.

3Aecr,, KaK BCetAa,
cBerJrbrM14 KpylKKaMr.r
o6osHaqeunr Mera.[,'tlt-
qecKlie 3Be3AbI, rtepHbl-
MH - HOpMaJrbHbre 3Be3-
AbI KJIACCOB CBCTUMOCTII
IV-V (uueuuo e o6,'ra-
cTH 3TlrX 3Be3A pacno-
,'raratoTcfl Ha Ar.{arpaM -

Me cneKTp - cBeTI4MOCTh
NIeTa,'1,'lllqeCKHe 3Be3-
4u), n.nrccauu sBe3Abr
I(JIacca cBerurMocrn III
H KpeCTHKaMr.r - sBe3Abl
KJIacca cserr.rNrocrr4 II.

Mera,r.ruqecKI{e gBe3-

AbI HAHOCHJIHCb IICI

cBoHM <<BOAOpOAHbIM)>

K,'IACCAM.
Ha 4 rpa$uxax Sur.

17 cnuzy BBepx HaHece-
H]Eili A 7 - ryp6y,rer,rTHaf
cKopocrb n arr,rocSepe,
Irafi4euuax fro xpuaoil
pocra ala tuuuii Me-
TaJIJIOB; S,IIeKTpOHHOe

AaBJreHrze, uaii4enuoe no
Qopuy,rre Caxa ua ocso-
BaHHH AaHHbIX, [Or'Iy-
qeHHbrx Hs eror? >xe Kpil-
nori pocra; reMrrepary-
pa nos6yx4eHr.rs, TaK-

,t,kil/ce/(

Ig ! aeoa

5

7F0 8G0
Sp

@ur. 17. 3asucrlmocrb lrer(orollbrx rpueuuecxux napaMerpoBi
alnroc(rep eeeea A-F or cner(TpaabHoro K,'racca

xe uari4eHHafl lo Jtt4,Hri-

flM Mera,rJroB c ucno,rb3oBaHHeN{ MeroAa rpunoi.i pocra; ycr<opeHHe clrr,rhl
TfxecTlr Ha noBepxHocTLI 3Be3Abt, BbITIHCJIeHHOe no CBeTHMOCTH SBe3Abr B,
lpeAlOr'IOXeHHI'I, rlTO BbIllOJIHfleTCfl SaBHCHMOCTb MaCCa - CBeTLiMOCrf . CnO-
co6 uaxoxgenuq eroia BeJrrirtHHbI, I(aK retKo rrorrqrb, He 3aBIicuT or cBoi.icrB
MeTad'I,'IUqeCKOIO CleKTpa 3Be3AbI, TO ec'l'b He 3aBIiCLIT OT CTeIIeHIi MeTaJI-
JII,II]HOCTI,I.

CAe,raeu BbrBoAbr nz $ur. 17.
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B armoc$epax N,IeraJIJIliqecl*rx ssesA o6uapv:xellbl 6o,rlurle ryp6yaen'r-
'uble cr(opocrr. flo Be,rruqttHe ur aruocrbepr,t MeraJl'iuqecKux 3Be3A cxoAHbI
c arnaoc$epaMH HopMaJIbHbtx 3Be3A KJIacca ceert'I\aocrn II.

SnexrpoHuble [rorHocru B aruoc(tepax Nlera,'lraqecKux :.iBe3A [Melor
oqeub 6o"nsuryto ALICnepcHlo, JIHIrlb rlacrnuuo o6yc,noB,'teHHyIo ouu6xavu
olpeAer'IeHatt, Tat( KaK HOpMaJlbHbte 3Be3ALI ue o6Hapyx1Balor TaKorO pa3-
6poca. P, y ltera,rr'InqecKux 3Be3A B cpeAHe1,t na 1,5 nopflAKa llleHbule, tleN4

P, y HopN,raJrblrbIx 3Be3A coorBercrBylouero clreKTpa,'IbHolo K,'lacca, u
6rrsxo t< Pe B arr,roc$epax cBepxrfiral{roB.

Tertrneparypbl Bo36yxAeHI4g y lvrera,'IrHqecl([Ix sBe3A oKa3b]Balorcg c),-
uIecrBeHHo (na l5-200/o) nuNe olKHAaeMblx no Hx (<BoAopoAHblM> c[eK-
'r'p aJrbHbtM KdIr accaNr.

BeflHUUult $r"on, y \'leTa.il,'IHtIeCKHX 3Be3A, I(aK I't CJIeAOBaJI0 o)Kl'lAaTb,
,cooTBeTCTByroT B CpeArrervr 3Be3Aa\.{ fJraBHOii nOCJreAOBare.nbHocrH I(JIacca
'cBe'r'r{r,rocTH IV. Baxrto orMerHTL 3Aecb, qTo HaxoAHN{ble Ilo I(OHTypar'l
(n ocuonuoM, IIo Kpbt,'Iunr) so4opoAHbrx nuuuit ycKopeHI"ltt cHJILI rExecrfl
9H B CpeArleNI npeKpaCHo COl,laCylOTCfl C Be,'lHqHIIa\'ll.l greoNr KaK A"q'l
Hopt\4a,'rbHbtx, TaK v Alttl N,rera,'rJlLIqecKHx 3Be3A-Tal<HM o6pasol't, 3Ta xa-
paKrepr.rcrr.rKa sBe3AbI, r{aliAeHHa, no BoAopoAy, ttBJIrercfl HopNIarbHoIa.

CreAosare"[bHo, H3,IIoit(eHHoe noATBepxAaer ro o6crosrenucrBo, HeoA-
IroKparHo orx{erlaBueecrr pffAoM aBTopoB u oco6eHHo Aera,lbHo I'l3yqaBue-
ecq M. Xax [7], qro napaMerpu arnoctpep MeraJI.IIHqecKLIx 3BeBA, HaxoAfl-
I,lble IIO <<BOAOpOAHONIy>> fi <<MeTaJIJll'lqeCKOMy> CneKTpy, lle COrJ-laCylOTCfl

N,rex(Ay co6oft.
[laparraerp 8'Fi HaxoAuMblfi no Kpblr'lbt{lvl BoAopo!.Hblx Jr11,Lrr7i4,, xapal(Te-

pr{3yeT cpaBHr.rre.[bHo r,']y6oKxe c.rrolt arrtrocQepu MeTa,'rJIHqecKoii 38es.(l,l
KaK HopMar'ILHbte AJrf 3Be3A rJIaBuoii ltoc,'reAoBareJrbHocru B6"[u3lI I(JIaccil
cBeTI.IMocrll IV, a ro- BpeMfl KaK llapaMerpbl, HaxoAI,IMble no JIHHI4fil,l Merad'I-
,.'roB, xapaKrepr.i3yror arrraocQepy Kar( nporfl )KeHHyto, c 6o,nlrlofi ryp6y,'IeHr-
HOCTbIO, HHSKOi.i I,'TOTHOCTL,TO H H143KOfi reVneparypoil.

Taroe HecoorBercrBHe I\ro>rHo yAoBJIerBopHTerrbHo o6tacHrirt, HcxoAtl
Il3 rr4[oTe3br 4nycnofiuofi arn,tocQepbr Merar'rJlr.rqecxoii 3Be3AbI: Hil>xHI{ft, 60-
Jree rrJlo'rrrbu.i crofi orBercrBeH sa o6pasonaHr.{e BoAopoAHtrx nunvtii, a t
BepxHeM, sIIaqr,rreJlbHo 6o.nee nporrxeHHoM LI pa3pelKeHHoM. Bo3HHI(aer
,'urHer?qa'Ibrii cnexrp Mera,'rJroB (cu. 'rerx>Ne o6 arov [7]).

15 nan 1962 r.
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KOfl HTIECTBEHHbI}'I AHAJIH3 ATMOCOEPbI CI,IPHYCA

qACTt ll. AETAJIbHLIpI AHAJIHS XHMI{qECKOrO COCTABA ATMOCOEPbI

A. A. Eonpuyn

I,lcnonlsyr Heo.[HopoAIrbre r,roAeJril arllocQepr,r, paccrrr.rraHHr,re Xyrrrepovr [3], 6sr;r npo-
BeJ.eH arIaJllr3 aruocSepu Cupuyca. Hafi4eno, uro e(r$erilr.rBr{afi reMneparypa paBHa
?c:9900-f400". Orsorirenu" en*r/ep1 n arruroc4epe Cupuyia^ s 7 pat 6o.rrrure, qeM B arMO-

crpepe Co,ruua. O6r.lapyxeH rar<x(e rlg6brrox re,rrrfl.
'Ieoperuuecxue u rra6nroaaeMbre r(oirrypbr toAopoAHbrx,tr.llr.rfi cor.racyrcrcrl He Aocra-

Tor{}io xoporxo. Paccuorpeubr ilpuquHbr pacxoxAeHr.rq.

A QUANTITATIVE ANALYSIS OF THE ATMOSPHERE OF SIRIUS. II. A
DETAILED ANALYSIS OF'THE CHEMICAL COMPOSITION OF THE A1'A,IOSPHERE,
by ,4. l. Bogarclrule.- The atmosphere ol Sirius has been analyzed using the non-honxr-
geneous models of the atmosphere computed by Flunger [3]. It is found that the ellective
temperature 7e: 9900 :r 400". The smet/ell ratio in the atmosphere ol Sirius is greater
by a lactor of 7 than that in the solar atmosphere. An excess abundance of helium has
also been lound.

The agreement between the theoretical and observed hydrogen line proliles is not
sLrfficiently good. The causes ol the discordance are discussed..

B pa6ore [1] ony6,rrnKoBaHbi 3KBi.rBaJreHrHbre rxHpr.rHbr 500 nHHr.rfi s
cneKrpe Cupnyca, noryr{eHHble c AHCrrepcHert 0,7 Al*tivt. B uacrclsrqei? pa-
6ore 6yAer npoBeAeH AeraJrbHbril aHailus ('lusuuecxrlx ycJtoBHi.i H xr.{MflLre-
cr(oro cocraBa arMocoepu cupuyca.

Kax r.rgeecrHo, CHpHyc J{B.rrsercfl ABoriHori cucreMoi;i (ADS 5423), co-
croflxleii us rpxoii sBe3AL,r A1 V rz cJra6oir KoMrroHeHrbr (B'',4) - 6e;roro
IiapJiHKa A5. Cor.,racuo Kolinepy [2], r"rranHaq KoMnoHeHra HMeer a$$er<-
.rLIRHyro reMreparypy 10000' u ycKopeHr.re cr.ir'rbr rrxecrr.t 1g g:4,3. Tar
I(aK AO Cr4X nOp l\,reTOAOM Ae'raJrbHOrO aHatw3a H3yqaJrUCb TOJIbKo OLr4-
HorrHbre 3Be3Abr, 14 3yqeHHe arMocsepbr crapuyca npeACraBJrfler co60i.i
uHrepec.

BbIEOP MOAEJIH ATMOCOEPbI

B 1955 r. XyHrep [3] ony6.nnxoBa,'r pe3yJrbrarbr pacqera HeoAHopoAHbrx
N,toAeJleii arMocQepbr 3Be3Abr c 3cbQeKrr.rBHbri\ru reMrreparypaMr.r 8160, 8660,
9000 u 9500' a c ycKopeHueM currbr rsx{ecrr.r lg g : 4,3. Peureuue ypaBHe-
Hr.rs nepeHoca H3r'ryqeHufl 6brJto BbrnoJrHeHo rvreToAoM, pa3BHTbrM tlaH4pace-
I(apoM [4] u VusoJrbAoM [5] u nosnod'rflrourr.rM Hc[oJrb3oBarb peueHHe A,rrr]
cepoi;i r,rarepHpr B cJryr{ae, KotA,a xoa$SuqueHr HenpepbrBHoro ilorJroirleHHr
3aBr4Cr.rT oT r{acToTbl. IIp, 3ToM HCrroJIb3OBaJIOCb pOCCeJTaHAOBO CpeAHee Ad'rrl
xoecp$uuueHra HenpepbrBHoto norJroureHrzn. Xyurep [3] npNrlteHrlJr paccqrr-
TaHHbre r,rM MoAeJrH AJtfl aHailv3a xaMr.rqecKofc cocTaBa arnroc(tepu 3Be3AbI
.A0 V o Lyr.
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MsI peuu,nr.I ocralloBarbcq Ha arrlx MoAeJIgx, rocKo,,ibKy oHLI oxBarbl-
BaFOr AoBoJrsHo 60.riluori 4uanasolr reMneparyp n parloHe Ao-ssesa. 3Ha-
qEHHg B.EJIIZqI,IHbI YCKOPCHI.Ifl CI4JIbI Tfl>KCCTI], I4CIIOJIb3OBAHHbIC NPA PACI{CTE
IroAe,rerl u uari4euutre r43 ABr.{xeHHfl CnyrHHr<a Cupuyca, conna4arcr.'I(pol,re
TOrO, KaK orN{eqaJIocb BbtIUe, 3TIZ MOAeJrr.i 6uur.i ticnonb30BaHrrl r,ilfl a1ailHga
aruocSeprr a Lyt, Koropyrc Mox<Ho cqararb o6uquori seesAoii. Ecnrl r,rr,r
cpaBHIlM pe3yJrbrarbr, loryqeHHbre AJrs cHpzyca u a Lyr, ro srHM caMbrM
cN'ro)<eM B 3Hartu'teJltuol.i creneHn ilcK,ltoquTb Bo3x,tolKuue our.i6xr{, iIpoHC-
xoAfl rqfle H3 -3 a HeTOq r.rocrr.r Teop eTur]ecKrrx ir,r oAe"t ei1.

o,qHorl H3 ocHoBHbrx 3aAarr npu Aera,'IbHoM r.rccJreAoBaHr.r[ aruocQepu
sBe3Abr flBJrrercfl nrr6op MoAeJil.r, Har{/'ryquHM o6pasol,r o6.rgcugioureft ^aari-

trlre ua6nrcleuur1. o6uquo eroT nu6op ocyxrecrB,'iflJrcfl cJreAyror{Hl,r o6pa-
soilt. llo BeJIaqHHaM aKBHBaJIeHTubrx rxHpHH JtHHt4u paccllrzrbrBaror orHocg.
reJIL,HOe coAepx(aHr.Ie AaHHOTO 3"rreN,leHTa eilZe t AJrrr r<alt(Aori MoAe,rH. Me_
TOA pacrrera 6y4er or[car{ HH}Ke. Ta uoAe,ru, AJrfl l{oropofi orHocureJ'rbHbre
coAeplKaHHfl 3r'reMeHTa, onpeAeaeHHbre IIo ueilrpa.rltutrM arorvtaM LI no fio-
naM, coBrraayr, 6y4er cqHrarbcs coorBercrByrourefi HCCr,reAyeMor.i sseaAe.
ECJIH Bo3bNIeM HecKoJIbKo rlap HoHoB H ycpeAHr{M orAeJrbHbre pe3yJrr,raTbi,
ro arr6op MoAer'rri 6yaer 6o,ree HaAe)Kr{brN,r.

I( cox<a,rreHl4lo, HaM uBBecrHbI a6co,rrorHrte 3HaqeHxfl cltl ocul,,L,rfropoB
JII'IIXb A,'If OqEIIb HCMHOII{X HOHOB ]\,ICTAJIJIOB. tr4l-SA OTCYTCTBIIfl AAHHrIX
o6 a6co.rrcrHbrx 3HaqeHI,Iqx cu,ri ocrlHJrJrfiTopoB Mbr He MolKeM Hcno,,Ib3oBarb
AJIfl onpeAeJIeHl'Ifl I\'{oAe,'IH TaKae 3JIe\,Iel'lrbl, KaK xeJIe3o, xpoM H HLrKeJrb,
I{oTopbIe npeACTaB,I€HLI B cIIeKTpax A-snesA 6onr,nu.rnr xo,rrz.tecrgotul .nlli:nit
I'i orHocl'lre,'IbHoe coAepx(aHr.re Koropbrx Molt(Ho oIIpeAeJrHTb c sttcoi(ori ro'.r-
HOCTbIO.

X)rnrep [3] Hue,r B03Mo]KHocrb r.rctro,'rb3oBarb AJltr.
,[]rquHL,r T e Ntn cl Lyr (r. e. A,ls eH6opa r,ro4e.tu) .nr.irul
r<anlutarj r r,rarrrurl.

c"rreAyer orMerlrrb, qro B cfler{Tpe o Lyr r,ru rra6.rro4aeN,r ro,,rbKo oAHy
al'lHI'II0 Hoila Ka,'IbIIHtl, KpoMe oqeHb cl.Ir'IL,llblx LI Ile IIptitoA]tttx I( onpeAe-
reHI'Ilo coAeplKaHI'Is nusufi, H H K, H Lrro Mbr He r.iMeeM yBepeHHbrx a6con0r-
Hbrx sr{aqeHufr. cun ocuHr.rJrflropoB rJrfl Herirpani,uoro n,Iarilus. Bce sro Ae-
,raer nu6op MoAe,/iLt, ocHoeaHunrfi To,'rbr{o Ha orHx AByx KparepHfx, I.Ie Ao-
c'I'arorrHo yBepelrHr,rM. Ilosrouy Xyulep [3] npe4aorrsrJr, r11s orr.rocHre,'1r,Hoe
coAepxai'i14e BoAopoAa r.r reJr?rff s aruoccpepe o Lyr paBHo conueuHor,ry. I4s
cpaBH€Hi4tI ua6"lrcAaenablx H TeoperrlqecKrix gt{BI,IBad'ieHTHbIX LU}tpI,rH .lruHufi
3TIiX SJIeMeHrOe 6bl,'Ia [o.nyqggo, AoIror'irrHTe,rrbFrble AaHHrle A,rq eu6opa
ttloAerH. Kpori're'Tofo, Het(oropbte cBeAeH[q Mox(Ho rroJl)rqpi16 Ha ocHoBaHr]tl
cpaBHeHI'ItI pacIIpeAe,'IeHHr 3HeprI{u B HenpepbIBHo\,I cneKrpe 3Be3Abr H Mo-
Aenu. flo coBoKyn[rocrrr BCex 3THx AaHr-rbx Xyurep onpe4-e,rrun L.na u Lyr

7.':9500'-r 300o, 19g- 4,4 -r 0,2. (1)

B c,ry'rae Cilpuyca [,Ibr I{e N,rox(eM BocIIoJIb3oBarbcg orucaggorji Bb[IIe
:t'tero4uxoli, nocKor'lbKy a3 3JIeMeHToB c ugBecrHbtMr.r cHJIaMH ocllllJld.tfropoB,
TOJIbKO .lraruut? rrpeACTaB,leH JIHHHflMH r{OHOB n Ueilrpa.nurux aroxroB.
L APYfOH CTOPOHt,I, N,IbI I{C HMEEM HHiKzKOii YBEPCHHOCTH B TOM, qTO O,THOCI,i.
'r'eJrr,Hoe coAeplKaHr.re reJrufl r.r BoAopoAa n arlroc0epe Cupayca raKoe x{e,
KaK Ha Co.nHrIe. floeror,ry Mbr nou,rr4 lro c.[eAy]ou{eMy nyru: cnepBa pa3-
JII4TIHbI]\,IA MCTO,qA\,III ONPEACd'IHJ'II,I PA3HOCTI] N EQQCNTIZBHbIX TEMIIEPATYPAX
Cupuyca u aLyr, a 3areM 3ry pa,Hocrr, npa6anir,ira x sHaqeuuro ee$exiun-
rioli rerr,t,neparypbr o Lyr, orpeAer'reHr{ouy Xynrepou [3].

orpeAe,'reHlifl Be-
ABa 3JIeMeHTa 

-
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l. Onpeile,ueHne eS$exrusHofi reMneparypbl sBe3Abl
no oKBi{BaJIeHTHbrM txLIpHHaM nuuufi MeraJIJtoB

3xeraga,,reurHag uullllHa rLu-IHH, Koropafl Bo3HLIKaeT B otl'rt'tllecKLI ToH-
'Ko\,r cJroe, L,rolr(er 6srrr paccur,rrarla MeroAoM BecoBbtx tpyuxuufi no cpopnay-
,re ue [3]:

rl.e eilZei o3HarraeT AoJIro aroMoB AaFrHoro oJIeMeHTa cpeAr.i aroMoB Bcex 3r're-

MeHToB; nrrfZn,.-.norrfl IroHoB Ha s-oM ypoBHe cpeAr.{ BCex rrouoB 3Toro 3JreMeH-

ra; i - cpe4uuli xoa$Qurlueur rror,'iolrleu[q, paccqr.rrasuurrl sa I e BeurecrBa;
a G (t.,) - BecoBafl $ynxuun, paBHaq

(3)

'rAe -Bu-Qyurqun fl.raHxa; Eir(tu) l E;,(rr)-aKcnoHeHquanruuil LIHrerpa,'I
,flepBoro rr BToporo [opfAKa; T\, - orrruqecxar r,ly6una B HerIpepbIBHoM HBJIy-
.rieHlrll; .F., - notox HerlpepblBHoro u3ryrleHug. Ocra.rsrmte o6osHa.IeHLIfl HMeror
,o6qenpiauamrfi cuucn.

@opuy.rry (2) uoxno llepeflttcart B coKpal]leHHoM BrAe:

e i ltt/',"

\- AB'
xAe

t3 8.84. l0'3 r r \' . nf 
.' \5000i Eo

Be.nliqusa ,4 suqlrc,'reHa Xynrepou [3] a"rrfl MHorr{x ;tuuufi no
.,rrri\a. Olra Aar-ra B ra6n. 12, 13, 14 pa6orsr [3]. Kax orMert{Jl
.cIeACTBLIU, 3TlI Be,lUrlLIHbI AO,'IXHuI 6Strl yne.nUUenSr e4noe [6].

G (t') .- + {i 
8,, (r,) Ei, (t u) rtr,. -8, (t,) 8,, (r,)} ,

(2)

(4)

(5)

rpeM MoAe-
Xynrep ano-

Be"ruquua B se 3aBr{cr.IT or MoAeJIH aruocQepu fi [peACTaB,'Ifler co6ofi
,Syux[]iro aroMHbrx rrocrofl HHbrx.

Tar xat< pea,rbHo Ha6nroAaenrbre Ju4Hr.ir4 Bo3ltr,rKaror B olrrrqecKu ToJlcrol'l
croe, To ueo6xoAunao BBecrH HeKoropyro noilpaBI()/, yql'i'lblBaloul.ylo 3To

o6ctorre,trctro:

lgw',:lgWt,*L.lgW7, (7)

SAeCb wL-gKBr{BaJIeHTHart rrruplrHa JWtHLtrL, ecJrr'r npeAnoJIoXI4Tb, qTo JII{HI{fl

Bo3HlIKaer B ourr,rqecKr,r roHKoM cJloe; Wx-ua6lrc1aeuafl SKBI'IBaJIeHTHafl

rxrpr.rHa lrr4:flLr]1r; A lg w1 - nonpaBKa. 3ra uonpaBKa MolKer 6uffi uaftAena,ns
- l(7. c

rpaQuxa, ony6.nuxoeagnoro Xynrepou [3], ro apryMeHry-lgi -u, I r.II,€ ul

*typ6y"rrenrHafl cKopocrb, orrpeAeJrfleMafl no xpuroft pocra. B pa6ore [1] 6u.ug
[oKa3auo, lITo B aTMocQepe Cupr.rlca o7:3 rcrulcerc I,I He saBHcI'lT ot r.ny6uurt
o6pasosauur Jil4rr.l.4.
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, . o-qes,Auo' ecJIH onpeAeJlttrb coAep)r(aHLre NrarHHr orAe,,Ibro ,o ,,rHr.rr.rfl.r,lIt/tg I u Mg II, To corJracue r{exAy_3THMH orrpeAeJreHr.rrr}ru 6yaer ro.[br{o
A,'rfl {lryriafl npanu"rr,nori MoAeJr[. Taxue onpe4e,rreuun 6snu npoBeAeHbr:
.l,ra Crzpuyca H o Lyr. pesy,rsrarur HX flpeAcraBJ,reHbr Ha dur. l. Cl.noutxue
Jil4Ht4V Aalor xoA Be,lurrHH til2ei c__rcpsexrlreHofi rerrneparypori Aaq crr-prjyca' a mrpr'rxoBbre-AAfl o Lyr. rlro6H ils6exars ,rap'a*po,rrr, rur(aJraIro ocH opAHHar AJttl cL Lyr uecxo,rbr(o cABHHyra v AaHa cripaua.'ccrrnxr.r
FIA pIC'I'OIIHI,IKI4 IICIIOJIb3YCJVIbIX SHAqCH}i[i Ci]JI OCIIH.TI/,IflTOPOB AAHbI B rA6,r, I-].
NOA HA3BAHI,IE]\,I COOTBETCTBVIOU{EIO I{OH,I.

r;
-Lu"

<Drrr. 1. I,Isr,reHeHfie orHoctrreJlr,Hoto coAepxaHuq Srer,reHToBc eQQexrzenofi reuneparypofi n,ra Cupuyci (cn,rouHar ,rnHun)
u a Lyr (u_rrpuxoeaa)

.|];^ paccnaorperr,fl cpzr. I Mbr MoxeM 3aKJrloqHrb, rrro Tqspsys 
- ?"c Lyr ::100'. K coxaneuaro, B cneKrpe Cupryca ue ua6,rroAr"r"o'rrrrt apyioAnapbl HoHoB oAl{oto LI Toro }r{e oJIeMeHTa, Koropbte HMeJIr4 6tr Hseecigste

c?l./lbl ocquJlJltlropoB, H HeBoSMo)KHo nocrpotlTb Arq Apyroro sJreMer{Ta rpa-
QHt<, aHa,rlortquorfi rpa$uxy AJrrr Matr{r.rf.

OAuaNo ecr'tu npeA[oroxl,rrb, r{To orHocr{Te,,rbHoe coAepxaHge Kpepr}Iqf
I'i xpoMa n aruocQepe 3Be3Abr raKoe )r{e, KaK l.r r ar,r,roc6epe corHua, ro
N'lolI(HO OnpeAe/'rr.rrb pa3Ho.crb e$$exrunubrx reMneparyp, [crroJrr,3yrr sKBrr-
Bar'reHrHbre xrrrpr.rHbr nuuufr 3Tr.rx 3r'reMeHroe. Ha Qzr. t BBepxy npeAcraB_
JIeHo I{3MeI.leHHe orHocHTeflbHoro _coAepxaHHfl KpeMHLItt LI xpoMa, oflpeAe-
JIeHHoe ro d'rr.iHHrN,r Si II H Cr I. o6osHaqerrr.rr re >Ke, qro H B cJryqae Mar-

uuq. Kpuebre u3MeHeHprr coAeplKaHr.{rr KpeMHr.rr cABr.lHyrblua ls 1} : 2,5 _
pa3Hocrr, coAep)KaHHfl r(peMHH'I H Xpor\,ra. I,ls_QHr. I rrsr noayuaeM pa3Hocrbn erpQet<rueHbrx rel{neparypax f.rrur" - T at yr : 800"- 

-b'arur.o 
3ro sHa-qeHLIe Lir\{eer lreulutizrt Bec, rleM uaiiAeugue IIo MatFri.rro, rocKoJrbKy rrp]leto onpeAer'teHHr,r 6tr,ro c4e"rlaHo npeAtroJroxeHHe o6 oAaHaN<_lBocrtr coAep_

x(aHr.tri KpeMrrHfl H x_po[,ra n arrvroc$epe crzpzyca z co,nsua.rlo .rl,HrqN{ Fe I nol onp"4"rr.r, ,euoeparypy nos6yrx4eH,fl, r.rclo/rb-3ytr rltfl erort uerr.i KpHByro pocla,^1o-c1p_oennyro"u pa6ore'Il]. reu;epu"yp,
nos6y>x4euutl oKa3aiacn paeHoi.i 6700".'Llcno.,.risya';;;; .un,,o," 3r{aqeHr.rr
cIrJI ocut.IJlJlrrropoB, rrro H p,nn Capuyca,6atna nocrpoeHa no ,ruHusrr,1 Fe I

"y F.
tt il4o,

lr _g
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r{pr.rBafl pOCTa fi LJrn c Lyr. A,rq ee [oCTpOeHHs 6bt,rta ssqTlt sKBI'iBa,'IeHTI'lble

uiupuuti Jrl4l-tufi, ony6lmonanunte Xyurepou [3]. 3areu 6lt.la onpeAeJ'leHa'

r.enaneparypa Bo36rxiAeHi.tt{ aroMoB Hetirpa,rluor.o >xeJIe_3a s arltoc(lepe
o Lyr. Ona or<asa.rracr paeuofi 6400". Cor.nacso $ycre,'rro [7], o6uuno ne.nu-
qHHa reMrreparypbl nos6yx4eutifl coc'IaB,'tser 820/o or BeJII.IIIHI{6 a$QextHu-
Hofi TeMneparypbr. flcerouy no,,ryr{eHHa9 pa3Hocrb B 300' Ad'Ifl TeMrleparyp
eoe6yx4euua u 6yAer osHaqart, pasHocrb 360" s eQSexruaHofi reuneparype
9TLX 3Be3A.

2. Onpe,4e;lexue eS$exrnnHofi reMrleparypbl no pacnpeAeJleH[K)
eHeprlrn B HerIpepbIBHoM c[eKTpe Cupnyca

a) Cor,racuo LUa"nosx<y [B] cnexrpocporouerpuqecxuri rpaAHeHr Anq Ctr-

pHyca paBeH p,:1,00 (f:16 300'). !,,rra o Lyr AauHsle HecKorlbl{o pacxo-

ari.r{: qr'ntt: 1,14 u q11e46:0,96. Mn B3flr'tu cpeAHee l'13 3rl{x AByx onpe-

Orrr. 2. 3asrrcr.r\toc'r'r, tror(a3are,'It ttscra 7-1 or arftpetrrlaHoir leltnepalypst

Ae;resufi e,: 1,05 (I: 15000'). Ta6,n. 1 pa6orri Xyrrrepa [3] roxasusaer'.
trro rrpr{ pa3uocrr{:$$ex'runubtx reMreparyp MoAe,'rer? A4III u MIV s 500"
cnexrpo(roroMerpuqecKr.ie reMneparypr,r orJrr.{qa}orcfl Ha 900", T. e., Ht
ocHoBaHHu paccN{orpeHLrr cner{Tpocporol,rerpr.r.rect{r4x re\,Ineparyp Ir4bI lvlo)KeNt

3aK"rrrorrr.rrb, uro ecp$exrnBHafl reNlneparypa CupnJuca rra 700o BbIIIIe, qei\'l

y o Lyr.
Ta6.nrrua t

R I r lv-r I,lcruurrur< I

Cupuyc
o Lyr. -0 ,86

-0,81
-0 ,87

-0, 92
-0,43
-0,41r

-0 ,05

--0 ,0/r

+0,48
+0,49

+t,02
,r-0 ,93

-1 ,89

-1,85
[10]
tel

6) IllecruqBerHar cporoverpun Cre66Huca u Vurcpoprra tgj raK;'r{e
xapaKrepH3yeT pacnpeAeJreHr.ie sHeprrrr.r B HerpepbrBHor,l cneKTpe. cHpHyc
u c, Lyr ualnrcr,atucr Cle66uucoM H ero corpyAuul(a\,rH. B ra6n. I rpune-
AeHbr pe3yJrbTaTbr r]x Ha6,'rroAesuri. Kax r43BecrHo, pa3Hocrr, AByx qBeroB-
Quorerouoro (y) u uuQpaxpacHoro (1) 

-NoppeJrupyer 
co cneKrpaJrbHbINI

I(JraccoM, a cJreAoBa're.rrbHo, a c e(l$exrr.rBnoli TeN,rreparypotl ese:lALI. Ha
cpur. 2 npeAcraB,'reHa 3aBrrclrMoqr V-l or ecpt|lexrr4eHofi reMneparypbl
Ilpa nocrpoeHr,Ir{ ucnoJrb3oBaJracb rrlKaJra reMneparyp arq cr.rc'reMbr cneK-
rpa.nruoir r,raccucf uxaquu MK, parfiafl B r{rurre Xalinexa [11]. I4uercrcn
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yKa3aHr,rfl, rrro npvBeAeHHbre raM TeMIIeparypbr 3Be3A r(,'Iacca A necxo.trxo
SaBbi[IeHbt [3]. OaHaxo lracura6 [iKa,'rbr eABa ,'rr4 Moxer cHJrbHo H3MeHr4rbcq
11 r,rolKHo HaAeflrbcrr, rrro pa3HocTb reMneparyp Cr.ipuyca v a Lyr ue 6yaer
,cliJrbHo LicxalKeHa Heroqt.iocrbro lIII{aJrbr reMileparyp. Beauqusor v-l p,nn
cupuyca u cl Lyr 6si.nu nssrbr Hs ra6,'r. 1. Ha ocHbsaHrzr.i 3rr.rx BeJrr.rqHH no
lll^Slrxy cpur. 2 HaxoAr.rM, vro eQcpexrr.rBHafl rer{neparypa Cupuyca na
400" aurue, qeM o Lyr. Bce onpeAe,'ieHHfl pa3Hocrr.r ecprfer<rranubrx reMnepa-
r5'p clpul,ca u a Lyr co6paHnr s ra6n. 2. He ece afu-pe3yJrbrarbr Hlrelol

l*o,,* l" 
Lv, 

lr"no,,"-ro,v, """11

3

T
,

I

lcHpHyc

T a6nurta 2

Lyr Tcrpny.-T oLy,

Mg i, Mg II
Cr I, Si II
I,,u. (Fe I)

8700
9700
6700

8600

8900
6400

1000

800

360

1,05
{ ,85

660
1r00

oAriHar(oBb[.i nec. Kax 6lr,ro cKa3aHo Bbr[re, oflpeAe,teHliq no Si II u Cr I
r.rMero'r' ueritiuurl Bec, rreN{ no MatI-IHIo. onpe4eneH!.1r{ cleKTpocporouerpuue-
croii rer,rneparypbr r4N,reror nranuri Bec r.i3-sa pacxoxAenurr B BeJri{qkr,rax
tp l,J|fl cl L121. Kpoue roro, caMH tpaAlieHrbr onpeAe,.ra]orcfl Torrr{ocrbro He
rrtl!e 0,01, qro coorBercrByer ouru6ne n ecprpexrueuor.i renrnepa.rype 150-
200'. Beca yr(a3aHr)r B rrocJreAHer,r cro,r6ue ra6,rrr.rqul. I4cxoAr H3 o.rr.rx AaH-
Hblx, 6buta onpeAeJIeHa cpeAIreB3BerxeHrras Ber'rr4rruHa pa3r-locrg aQ$exrult-
rrbrx reMleparyp Cupuyca fi a Lyr. Oua oKa3aJracb paenoli

Icrn,,y. - T at>', .- 400' -r B0'.

Tai<unr o6paeoir,r, N,rbr rvro)KeM npriHrrb 4,rl Cuprryca c.rreAyroqee
IIue erfrcpexrusHoft reMneparypbr:

7,:9900'-r400'.
Capuyc oKasaJrcfl 6onee ropsr{lrM, r{eM c Lyr, xora B cHCTeMe MK c,nex-

-rpansu_ofi x.naccu$axaq[r{ oH r{Meer cnerrpantuufi rnacc Al V, B ro BpeMq
ffaK ,(r, Lyf rueer 6o.nee pannufi cleKrpaJrbHnr? xlacc A0 V.

BOAOPO,IHbIE JI I,I H I,I }I

a) Pacqer KoHrypa. Ilocro.nrKv npfi pacqere KoHrypoB BoAopoA-
-Hrtx .nusprfi Xynrep [3] ucnonrsoBaJr cjrapyro reopHro urrapx-eQQeKra, pa3Brr-.tyro lo.nr4cMapKoM, Mbr perxaJrrr Bbrqr{cJrr.rrb Kourypbr eoaop6aHHx .nusaft
c r4crroJrbsoBaHr.reM reoptru, pasnrroli Kon6ou, [IIenou rz fparraou [121.

Kax asBecruo, ocraroquag HHTeHcr.rBHocrb onpeAeJrrercfl cJreAyroqr4M
'paBeHCrBOru:

(B)

3H aqe-

(e)

(10)
H, (o)

Hl (o) '

rAe qepe3 ff, (0) u H$ (0) o6osHaqeHbr rroroKpr r.r3,,ryqeHr.rfi Ha rpaHr.rue 3Be3A-
uori aruoccpepbl B qacrorax [IHHr4r4 H KoHTr{Hr.ryMa coorBercrseHHb. flotox ue-
PrryqeHr.ifl Ha tpaHHue paBeH

11., (0) (r) 8,"$) dr, (11)

lAe Ei" (r) 
-excnor,reHuHaJrL,Hbrii 

rlHrerpa,l; T-onrr.iqecr{afl roJn[a B rre-
nrlepblBHoM cnexTpe Ii,'ltz B Jtt4HHr4, B 3ztBucr.tMocrr.I or roro, xaxoil noroK
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Mbr paccrlurbrBaeM. peiru [l3J AaJr oqeHb yAo6utre rloprrry;ru Arfl Bbrrrficfle-
Hr.rfl 3roro nHrerpaJra. .[,nn pacuera KoHrypa ilsHLrH cnepBa ueo6xoAllrr,ro
onpeAeJIlITb onrr{qecKyro rny6xny B uelpepbrBHoM crreKTpe i,I B Jrr4HHH, :raK
Qyur<uuro cpe,qneir onraqecxoit r.ny6uHsr. Onruqecxas r.ny6vua AJrfl He[pe-
pbrBHoro cneKrpa 6yler orpeAeJrsrbca Qop:ray.rrorl

^tns:

r (N,, T) : 0'/' (A 1g ? * B 19 P" -l C),

r4e .4, B u C rzMelor cr'reAyrour,He suaueuun [6]:

rAe N, 
-3JreKTpoHHafl 

rr,'rorHocrr. Be,rprqvra r (ffr, I) 
-orHorrreHr.{e 

Ko-
a$Quqaeura ilorJroxreHua, o6ycnoBJreHHoro eJreKrpoHaMr.r, x roe$$IlulreH-
Ty norJrouenur, o6ycJroBJreHHono uonaM,r{, Kon6, Ipulr lr LIIeu ga.nu npo.
,croe BbipaxeHr.re AJrr eroit eelfiqrzunr:

i+*, (t2)

(13)

(14)

(16)

rAe gHaqeuraa xoe$$uqaeHra He[pepbrBuoro norJrorqeHrfl ttpll tracroTe v,
1{v I{ cpe!.Hero xoe$snqrieHra norJrouleHua i rtroryr 6Hm sssrtr ng ta6nnq,
cocraBJreHHnx Bnreuee [14].

Onruqecraq roJrlqa Arfl H3ryrreHr{s B trvtHnw Ha paccroflnuu ,A,1, or IIeH-
Tpa fiyrHrrld paBHa

t (1r,1 :J1-(A]). at,
0

rAe x(AI) -xoaQrllruaer.rr rrorJroureHnfl B JniHVtt. B cnyuae, ecJru .rrnHr{fl
pactuupeHa urapr-e$QeKroM, eror xoeQ$Huuer{r, paccqr.rraHuuii Ha I e
BerIecTBa, paBeH

e,

x(Ar): 1,496 #"^KYf e,tt, ,r**r-fr *

- 
c, 

F"1"

" (r - '- n) 
i^fu 

(t * r (N,, r){ L}"),

rAe p0 - cpe,qHufi arovsuft nec; Kz; - rrocroflHHax e$$exra lllrapxa, T a-
6ynaponauHax I'pul,rol,r [15]; a--cyr\rMa rro cocrosnuar,r HerlrpaJrbHor'o aTo-
Ma BoAopoLa; n 14 n+ - 

qucro Hefirpa"usnrrx aroMoB H r{oHoB BoAopoAa;
FIOpMaJrblrafl cvila no.[n .Fs onpeAer'iseTcrr paBeHcrBoM

F o : 2,61eN7", (15)

ABC
0,495 -0,163 -0,9050,525 *0,L74 

-0,9420,713 *0,236 
-1 ,364

0, 907 -0,299 -L,84L

llo npuneg.eHHbrM errue Qopuy,raM r{ 6brn euqr.ic,rer.r KoHl'yp BoAopoA-
sux ,ruuuii H H6 AJrq MoAer'reii MIII u MIV. Pesy.rrrrari,r ebtqr4creHllil

.15 Hso. I(pu:ucr<oii o6ceDnaropur, r. XXIX qo F,

JIilrrsq

H0
H13

H,
Ho



npeACTaBJIeI{bI Ha QNr. 3 lr 4. Mr,t BHAlll\{, qTo npH TaKux 3HaqeHHflx reMIIe-
paTypbl ee BJILInHLIe Ha KoHTyp JtLtHuH He Be,llIKO. Hau6o.niluue OrJII{qU,I

paCCr{HraHHbtx KOHTypOB He [peBbI[iaIOT 60/o Or I'IHTeHCHBHOCTI'I HeIIpepbIB-

HOrO CleKrpa.
CpanHeHHe c Ha6aloAeHI'IflMlI. Cilpuyc oqeHb flpKafl' 3Be3Aa,-fi

pa3nr.rrlHr,iMll aBTOpaMH O1y6,'I[KOBaHO geCt<O",tlXO KOHTypOB JILtH\lf4 H, U H6.

@ur. 3. Teoperuuecxue xourypn l-Ir'

rlyltr(rHpllaq JIsHu,I - Ans MoAeJII c Ie:90000; mrpllxoBaq - Am MCACTu c Ie :95000;

cllJoul]at - Arfl MoAeJH c 7?: 99000

Hauu 4.rrr onpe,u,eneHl.{f KoHrypoB BoAopoAHL'lx J\rrH\|fi Ha 4u$$paxul'loHHoM
cneKrporpa$e 5 0" TeJteCKona 6u.lu no.rlyueHbl ABe CneKTporpaMMbi C AIlClep-

crieii 56 Altior. Kourypu JIHHi.Ii.I, noflyqeHHble ro KalKAor't cnexrporpaNlMe, 6bI-

.[]r ycpeAr.reHbl. Ha tpllr. 5 I4 6 rpeAcraB,'IeHbl KoHrypbl ro HaIxHM onpe-

he.[eH[rrN4, a TaK>11e K{)H'r}pbl, ony6II.iKoBaHIIble ApyrHMI4 aBropaMI'i A,tfl

JtuHr4fI H1 r.r H6.
PacxoxAeur.re Nrex{Ay pa3JrHqHbrMr.r Kor{rypaMI4 AOBOJIbHO 3Haql4reJlbHoe.

A,'rX H1 oHo AoCTLIraer l20lo or I4HTeHCHBHoCTH HenpepblBHolo CIIeKTpa'

A.rrq Ho pas6poc HecKoJrbKo MeHbIIIe. Eo.ntruue paCxoxAeHHa_Me)KAy onpe-

ASJIeHHfMH pa3flHrIHbIX aBTopOB HeCKoJIbKo HeoxI'lAaHHbl' fIo-nu4ulrlotvty,
pa3yMHOe O6tgCnesue COCTOLIT B C,leA,vlouleu. Bo4OpoAHL,Ie JIlIHal] B CneKlpe
Crapuyca qpe3BblqafiHo uapoKLI. flpra raxorl turlpllHe Ha flpoBeAeHue Herpe-
pblBHoI.o cIIeKTpa CHJIbHoe BJILIfHI.Ie OKa3blBaeT I<pLIBI.I3lla pacnpeAeaeHI',Itl

HH1'eHCI4BHOCTLI HenpepblBHoIo cnel(Tpa I{a pelllcTllofpaMMe, noc-KoJlb,Ky He-

rrpepbrBHbrit creKrp rpuxoAlzrcfl HHrepIIoJII.ipoBarl Ha 80-100 A H Aaxe
6o.ntue. Ha pacnpeAeJleHlze L{Hret{CHBrtOCrt{ HenpepblBHoIo clleKrpa, KpoNIe
pacIIpeAeJIeHL{q 3HepILIH B CIIeKTpe 3Be:lAtl, oKa3blBaeT TaKxe BJI}IflIllle
H norJroqeHHe B aruoc$epe 3elt.nu, AHcnepfllpyloxlag cHCTeMa cneKTpo-
rpaSa (peurerxa uJru lrpr.r3Ma) a cnexrpa,,rbHar qyBCrBHreJIbHocrb IIr'iacrt{H-
Kr.I. 3rv TIpHqLIHbI AeficrBylor no-pa3HoMy Ha pesyJlb..Tarl,l orAe,'lbHbIx Ha-
6nloAeuuil Iz BHocflT pa3JII{ttllbte cttcreMart4qecKHe oulrt6Ku. B pe3y/'Ibra're
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@ur. 4. Teoperuuecxue xourypn H 6
O6ossaqeuHq re x(e, qro H Ha Olrr. 3

./.
../ /.:

./2 .y'

,';/'
./ l'

0.rl t

<Dur. 5. Ha6,rrct,aeurre KoHrypbr H., no onpeaeleriltsu'Bo,l,repcrefina t{ Ap. It7]
(utrpax-nyuxrvrpHal tHHHr,), Bunrauca IB] (urpnx - nyHKrHpllafl .c^-aByMn

rouxanu), A,r,repa [19] (nyuxrupHar), Xu,rruepa u Btt.ltt4t'.lca [20j
(rurpuxonan), 6onpuyra (cnnounan).
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AJrs 3Be3A Tr.rfla A0 Mbr He HMeeM r(oHrypoB BoAopoAHbIx JII4HHI1, OnpeAeJIeH-
HbIX C BbICOKOiI TOIIHOCTbIO.

,[,e"no ocroxHflercfl eule reM, rITo rtpaKTHr{ecKH HeBo3NIo}KHo onpeAe-
JrHTb AaJreKr.re qacrl{ KpbrJrbeB nusv,ft c ocraroqsoft HHreHcHBHocrbro,
pannoft 0,98-0,99, Koropbre npocrrrparorcr Ha 150-200 A or IreHrpa
Jil4HrlH.

Pacqern rroKa3brBaroT, qTo iln\Wkr H1 u H6 yxe Ha.naraloTcfl B cleKTpax
saes4 A0 H ocraroqHag LrHreHCr{BHocrb Hx cyMMapr{oro KoHTypa npu ?"-
:4220 A, 'r. e. nocpeAr.rHe MelKAy HHMlr, panHa 0,97.

A.ng roro qro6u HMerb Bo3MoxHocrb cpaBHurr, ga6mo!,aenuii u Teope-
ru.recxr4rt KoHrypbt, Mbr npI.{Meru sa eAHIlHr{y I.tHreHcrlBHocrb Ha paccroflHHr.I

0

Our. 6. Ha6arogenua Konrypa H6 . O6oauaueHufl re )r{e, rrro r.r Ha (lur. 5

rAl,:40 A or qeurpa drrHHrlu e o6oux cd'ryqaflx. Ha Qur.7 npe4cran,reuo
Tal{oe cpaBHeHI.Ie. Mbt eI,tAlltu, tITo corracue MexAy ga6.trcAeHltttMI,t H Teo-
pnefi ueyAoBrerBopr.{re,rbuoe. Pacxoxr4euuq npeBbrrxarcr ouru6xr4 B o[pe-
AeJIeHHLI ua6rroAaeuoro r(or{rypa. Oco6euuo Be,rrr.{KH pacxo)KAeHHr B BeJIH-
qLII{ax uer{rpaJrbHoii ocraroquofi Hurer.rcHBr-rocrr.r - Ao 0,15 B eAlrHuuax
/ar:roA : l. flpxqrzHa c'to;lb 6orrt ruoro orKroHeHHq gaKJIIoLIaercr B cuu-tbllo
SaBbrlxeHnoii nonepxuocrsoii T'eMrreparype, AaBaeMofi uoAe.rsuu. A,rn co-
r,racoBauHfl c na6.ntoAeuHflMr.r ueHTpaJrbubrx ocraroqubtx rurei{cr.tguocrefi
BoAopoAIil,Ix nusuit B cleKrpe o Lyr Xynrep [2 1] cuusu"rr noBepxHocrHylo
reMneparypv MoAeJrH MIV c 7810 ao 6930". OcHoeHorl npuuuuoii BaBbt-
[IeHIzrr troBepxHocruoii re,l,rneparypr,I rrB,'rflercfl npeue6pex<etrue norJIoule-
rrI.{eM II3AyqeHr{fl B Jru}tHrrx.

I(ar ur,r orMeruJrr.i Bbrrrre, BoAopoAHbre Jrr.rHr.ru nepeKpbrBarorcrr y)Ke Ha-
trllHafl c H1 u co3Aaror B srori o6.nacrn cneKTpa AoloJrHHTeJrbHoe HerrpepblB-
IIoe lrorJlouler{He, Koropoe 6rrcrpo ycur,rHBaercfl K npeAe,ry cepHH.

Kpoir,re roro, cJreAyer yqr{TbrBarb rlor,'rouleHue KBa3rlNlo,reKyr'raMH, Irorr'Io-
uleHrze B rrApax BoAopoAHbrx .nuunrt ll rorJrou{etrr,re \,1r]oroquc,leHHbtMa ,'IH-
lu.irrMH Me'raJIJroB yuepeunoii HHTeHCHBHocru. Vr{er grux Br4AoB ror,'roueHurl

Aso
t.0T

,0

0.8

4,4
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6

@ur, 7. Cpaaneuue ua6arcgaeunx u reoperuqecKux KourypoB.
flynxtr.lpnaa nilHafl- cpeAHHfi ua6togaelruii KoHTyp; cnnonuaa - rebpernuecrt-rfi'

r(oHryp Anfl MoAen[ c Ie:9900o, txrpnxtr yKa3brBaror npeAenbr pas6poca Ba6nroAeH[il



yBe,rrilquT cpeAHHft KO3QQuqUeHT nOlJIOUleHHfl, CAe,'Iaer arMocQepy MeHee

[po3par{Hoii H reM r]arllbrM IoHH3LIT 3HaqeHHe noBepxHocrHol? reMneparypbl.- 
K cqacrrlo, ,tiaK roKa3ar Xyurep [2 1], noeepxHocrHafl reMneparypa c.rra6o

BJIASeT Ha OlpeAeJI,3HHbte oTHOCHTeT'tbHbIe CoAep)KaHHq 3;eMeuron. flonpan-
KH Ba HgMeHeHI,rq gHaqeHr.rfl noBepxHocrHorl TeMneparypbl AocrlllaioT Bcelo
JII,[Irb HeCKOJTbKLIX C OTbIX e .nOrap n $lr e BeJI LIq I4H bI.

AHAJII{3 XI,IMHIIECKOTO COCTABA ATINOCAEPbI CHPHYCA

Kax usI BHAeJIII BbrIrIe, rei\'Ineparypa Crapuyca oKa3aJIacb 3a npeAe,'laMI'{

Ar.{ana3oHa erpsepi.rnubtx TeMnepaTyp, oxBarblBaeMoro MoAer1flMLI XyHrepa.
Ilpang,a, pasnxqa Ilte>KAy e$Qexl.rnuoii rentneparypofi MoAe,ru MIV u reu-
neparypcfi Capuyca He BeJIHKa, ecero 400". floaror'ay AJIfl onpeAe,'leHxa
xr.rMr.rqecr(oro cocraBa arltoc$eptt Cupuyca, ust H:6pa.nH raKol:i nyrl. fIo

Sopuy.ne (4) rraur BrblqucJruJlu BeJIIIqriHy 1g + A,'Ir MoAeJIefi Xyurepa MI
zei

(T,:8160'), MIII (f,:9000") u MIV (I, :9500").3areu, ucro,rlb3ytr 3rH

BeJ'rr.rquHbr, nyreM 3KCTpa,,oJIruLIH onpeAeJtrttr4 3HaqeHl.e tg3, , co-
)ai

orBercrBylou{ee 9900'. 3xcrpalo.ulr\rltt lbtila s '6onlruflHcrBe cryqaeB Ilor{rl{
JIIIHettHafl LI ee 'roqHocTb .(oCTaTor{Ho BbtcoKa. Oruu6xa 3KCTparloJlfUl{l.i He

npenuiuaer 0,05 E BeJIHqHI{e lg 3 Peay.nsrarbl 3rl{x Bblqrtc,'IeHufi co-
Lei

6paulr e ra6r. 3. B uepeour cro;l6qe ra6nuqol AaI{o Ha3BaHHe xHIvll.lqecl(oro
e.nenesra. B erou xe cro,l6Ue noA Ha3BaHI'IeM SJIeMeHra (aoua) AaHa
ccbrJrKa Ha Jrr.rreparypntrft HCroqFrHK, orKyAa 6rtnu essrtt 3HaqellHfl ct4JI oc-
IILIJrJrrropoB !,Jttr JrltHrlil 3Toto [oHa. Bo aropou cro"n6ue AaH IloL'Iep MyJIb-
rllrrJrera, cot.ttacHo ra6.ruuq tll. Myp [35], n rperbeM - AJIHHa BoJIHbl ltvrLltt.
B qerBepToM 

- Aarla BeJIHqr.'tHa 
- 

1g B, ottpeAeJIfleMafl IIo cpoprtay,,re (6).

tY/ 
^B usrou cron6qe rpuBoAllrcr BeJluqtrHa tgi 'T , onpeAe,rfleMafl Ha

ocuoBaHLIu BeJII-rqus lSb, AaHHbtx s ra6n.2 pa6ortt [1]. 3xeuna,leHrHble
A

IUHpHHbT nuunit c l,)4800 A 6u.tu B3flrbl I43 pa6or A'n.nepa [19], Bo,r"nep-
creiiHa, Bnrzanc, Croyu |71 u arilaca Xlt,rrHepa n Bllntsuca l20l ilp"a-
BapHTeJrbHo 3KBI'rBzrreHTHbIe lxupLIHtt ttuuuit 6u.lu npuneAeHbi B oAHy cl'l-
creMy c HaITILIMLT fi l, a sarerra ycpeAHeHbt. B ruecrou cro.n6ue - nonpaRKa K

3KBHBaJreHTuofi ruupltue JIHHLIu, B ceAbMoM - .rrorapuQM 3Ktsl'IBaJIeHTHofi IIIH-
puHbr drrLIHI.Iu (Wx a atA), B BocbMoM-JlorapuQtt sxauaaleurgofi tuupu-
I{r,I JIHHI,IU, [pl.{BeA(]HHOfi X OnrUqeCKH TOHKOMy Cd'Iorc, H B AeBlroM - Be-

l)(/, . lY/'
JIHritiHa -- lS - . B AecqroN.{ cro.n6Ue AaH Bec noryqeHHblx Be,'lHtlHH - lg=-B " -B
11o pa3JIIIqHbIM 1L,tHVfl.M. CLrcretvta BeCoB yCTaHaBJIHBa,'tacb CJIeAyloi]l,l4M

O6pisoir,t. B ra6l. 2 pa6org [] yxasau Bec onpeAe.nentlft aKsuna,'IenrHofi
ruupr.rHn . C apyrofi cropoHbI, MbI llcflpaB ilttltrr ?KBLIBaJIeHrHbIe utlpl'{HbI
ttuHuit u IIo[paBK a LIgLV x 3aBLICI4T Or BeJILIqHHL,I eXsI,lSa,']eHtHOIi
IIIHDHHbI.

,fhs CgntsttX n.Aguit gTa nOtlpaBI(a Be,rl.ri(a H onpeAeJIfeTCfl C 6Ollrui.tl,tl'i
ouru6rauu, A"[q cril6srx nvtsuft oHa NraJla r] otrpeAeJIflercfl roqHee. rIoeroivry
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B cro.n6qax 11, 12 u

uoAe.neft MI, MIII u MIV

l3 nauu BeJrr{qr,rHbr -fg3, paccqrrranHbre AJ$zet
coorBercrBenno. flepe4 TeM KaK olpeAeJrflTb BeJrr.I-

F' ' 1Y/'uuHy 1g J., 6at,nt r/cpeArreHbr Be,'rlrquHbr lg-1- sHyrpu Kax.u,oro MyJrbrurrJrera,

.a raKlKe A,'rs MyJrbrlr[JreroB, ]rMeroul,Hx o6qufi iluxsufi ypoBeHb, JrHHH]r KOTO-
pbrx pacnoJratarorcs s 6rasxori crexrpa.ntuoii o6naclu, T. e. Arq Koropblx
.oqeHb 6.rlrsKr.r BeJrlrql{Hbr ,4 [cu. Qopuy.rly (5)]. A"rq KaxAoro sreNleHra 6bIno

onpeAeJleuo cpeAHee B3BerxeHHoe 3HaqeHHe BeJrlrrluHbr - rg3 B 6o.nsurus-
""i

cTBe cJryqaeB oHo rre oTJrr{qaJrocb
6o"nsure rleM Ha 0,1 e ,uorapuQlre

Hbrx cpeAHHx sHaqeHHfi - fg3
ooi

or rrpocroto apu$ueruqecKoro cpeAuero
Beu,II,IrIHHbI. 3arena Ha ocHoBaHLIfi fioryr{eH-

AJrfl Tpex orAeJrbHbrx uoge,reft rryreM 3Kcrpa-

noJrfu[]r onpeAeJrsJrzrcb Ber,il.lrtHHa - rg 3 A.rrn cr.rpuyca. 3ra BeJrr.lquHa AaHa" 2u,
s cro,'r6ue 14 ra6n. 3. CyAurt o roqgocrr.r oKcrpaloJrupoBaHur MoxHo lro

$ur. B, rAe AaHbI 3rlBr.rcuMocr[ Berr.rqr.rH - f S 3 or e0$er<rrsuofi reMrre-
zei

parypbr AJrrr BCex 3JleMeHroB.

Be.nuquslt - 19 l# 6stnu ncno,nb3oBaubr AJrfl HaxoxAeurifl oKoHqareJrbuoro

xuMr{qecKoro cocraBa 
'urroa6apo, 

Cupuyca. C.re,qyer orMeruTb, qro npu onpe
a.

.AeJreHlrH BeJrHrrlrH - lg ---r- nn", He npl,IHf,'rll Bo BHr.rMaHlre cJrelyrcque o6cro-
uoi

flreJlbcrBa. JluHuu HeKoropbrx noHoB, Hanpr.rMep Si II, o6pasylorcr B AoBoJrbHo
r,ry6oxux cJrorx aruoc$epu 3BBAbr. Ws-sa'6onee Hr.rsxoft reMrreparypbr Bo
BHeII]HIIX CJTOSX qr4CJrO HOHOB KpeMHr{fl Ua rOS6yXneHHbrx ypoBHflx or{eHb Maro
vr AoJrfl, BHerrrHlrx cJroeB B o6pasoaauu[ arnx nusufi Hr.rr]ToxHa. C 4pyrofi cro-
poHbl, HelpepbrBHoe irotr'roul,eHr.re BHerxHr,Ix c,roes 6y4er HecKoJIbKo yMeHbmarb
3KBLIBaJIeHTHyIo txlll)IlHy JrLl:nrlri. B pe3yrbrare, ucloJrb3yf 3KBr.rBaJreHTHbre
lllupr.IHlr iluuuil, Bo3HlrKaroqux r r.ty6oKl.rx c,'roflx, MbI IIo,lyqHM 3aHHxeHHoe
coAep>KaHue 3Toro gJIeMeHTa. floerouy Heo6xo4urr,to [clpaB]4Tb no,'tyqeHHbre

BeJruqr.rHrrr -lg;, 3a yKa3aHHtrfi strrue eS$exr. 3ra npo6neua 6u,na pac-
o" i

'cMorpeHa Tpanuurotur [35], iroKa3aBrrrr.rM, rrro nor'ryqeHHbre BeJrHqr,rHbr e;l2e;
AoaxHbI 6trm yuuoxeHbr Ha MHoxr.rreJrb ll3Ei4(ro), r4e t, -. eQQerrHBHafl

1r1y!uua o6paeonauur tvnvfr,. to 6ama paccqr{raHa XyHrepou [3] 1"rra MoAeJrH
MIV. B cro,r6qe 2 rpune4eHbr pe3yJrbrarbr npeABapr.rre,'rbuoto alailvsa. I4c-
no/lb3yfl STLI 3HaqeHl{fl T0, Mbr onpeAer'ILIJII,I COOTBeTCTByIOI,Ue nOlpaBK}I K Be

JHI{HHaM - lg .' , Koropbre AaHbr B cro.t6qe 3 ra6n. 4. C yuerou [onpaBoK
-"t

6uno onpe.u,eJleHo or(oHqareJrbHoe orHocl{TeJrbHoe coAepxaHlre 3JreMeHToB, Ko-
ropoe nplrBeAeHo B cro"n6qe 4. Co4epxaHr.re BoAopoAa su 6r,uro uaftAeHo ny-
TeM pacqeTa, IIoJIaraf, qTo es -f )e;: 1, tAe Zei- COAepXaHr{e BCeX OJIe-
MeHToB, KpoMe BoAopo.u,a. Ilocxo.ntxy [paKTr.rqecKu eu * eu": l, ro scfl
HeyBepeHHocrb B orrtr)eAeJreHlrr{ coAepxaHrrfl re,wra nofi,qer c o6parubrM 3HaKoM
I SHaqeHr{e oTHocHTor'rbHoto co,u,ep)KaH[q BoAopoAa.
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B cnexrpe Cupuyrca Mu Ha6.nrcAaeM HecKoJIbKo truttuir Ba II, sKBHBa-
JIeHTHaf IxHpHHa Koropblx AoBo,IIbuo 3Haqr,rre,'IbHa. O.u,gaxo e ctneKrP,g
,a Lyr MbI orux;nusuli ue^ua6nrcAaeu. Ha Mecre cauoil cu.rutnofi n'unun Ba II

Ls;*

MgI
sLI

MnI
Cot

Mg II
Fel

ATI
NLI
Crl

Ti,II

Sc IIVI
Zr II

<Dar. 8. 3aguc?rMoctr BeJrr{qr.rHbt lg 
=et 

or T,
,er

L4934 Ha pe,rr,crpoppa'MMax arJlaca Xu.nruepa r Bnnrsm,ca [20] LlMeersfl
He6onuuofi np'oBaJr. Moxuo npeAnoJIo)KHTb, tITo oepxnuft' npeAea SKBH'
eanenrHofi rxkpr.rHbr lr.HHLtLt paBeH l0 ,ttA. Ecnn ua ocHoBaHHLr eroft sxstl-
saneurHofl uupr.rHbr JIHHLTLI Ba II ?t4934 [poBeAeM cpaBHeHHe orHocureJlb'
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Horo coAep>KaH\fl 6apua, cqrrag, ero Xo[Es6l}e;c a$QeNranuofi reMnepa-
rypofi raKofi xe, KaK y rrarpHr, ro noryqrzM, qro 6apr.ir B arMoc$epe Crl-
pHyca no KpafiHerl Mepe B 50 pas 6olrure, rreM B arMocQepe c Lyr. EcrH
[peAloJro)Kr.rM, qro c Lyr aMeer raKoe ]Ke coAepxaHr.re 6apr.rf , KaK H cols-

IIE, TO IOTYI{AMATg CHPIIYCA-Ig 
J93-:8,4 

B KAqECTBC HH,*HCi1 IPAilHUbI,
zei

B cro.n6rre 5 ta6n. 4 Aau orlrocr.ireJrbHbri.i xr.rMuqecKr.iri cocraB artuoc-
$epn Cnpuyca, 19 M ,rnq BoAopoA,a ripaHflr sa 72. B ruecrou cro,16qe or-
HOCHTe,'rbHOe COAep>KaHr.re XpOMa, NrapraHUa I{ Xe,'re3a B arMocQepe Cupuy-
Ca [pHHflTO paBHbIM oTHoCHreJIbl]oNIy CoAep)KaHuIO 3rl'Ix 3,'IeMeHTOB B

arMocQepe Co;ruqa. B noc"re4yroqlix croJr6rlax AaHo orr'rocr.irerbr-roe coAep-
xaHr.ie sJreMeHToB B arMocsepax Apyrl{x 3Be3A, oTHoc]rTeJrbHoe coAep)Ka-
HI.Ie BoAopoAa npLrHrrro lg1/r:12,00. @irn.9 naer cpaBHeHI.Ie xr.IMHqecKoro
cocraBa aTMocibepbi cuprzyca c xr.{MlrqecKr{M cocTaBoM arMocdlep HeKorc)-
pbrx 3Be3A. l.[asHoii oco6eHHocrbro xr.{Mr.rrrecKoro cocraBa arMoc(bepbr CH-

Cupnyca B 7 pa3 6o,ruue, qeM B cpeAlreM l\Jra a Lyr, a, Cyg yt Consqa.
Bo.n.nepcrefiH, CroyH u Bra,rrsuc [7] nyrenr KocBeHHoro cpaBHeHr.{r Cupuyca
c CoTHIIeM IIoJIyqI,IJIH, qro orHotileHlir Nr/Nn u Nn"/1Vu B arNlocq)epe
Capuyca coorBercrBenHo B 2 u 5 pas 6o.rrlrue, rreM B coJrHeqHofi arNloc(be-
pe. MbI HMeeM xopouee r(atlecrBeHHoe cor,raclIe pe3yJrbraroB.

Orsocrire.nsHoe coAepxaHr.re BHyrpr.r rpynrrbr Merar'rJroB B ocHoBHoM He

orruqaercfl or coJlHeqHoro, 3a He6oflbtxr]MH HCI(rIorJeHHflMu. B arntocrpepe
Crzplryca KpeMHafl n 10 pas 6o.nrne, rIeM B o6blqHblx gBe3Aax, a Ka,lbuus
H cKaH,(r.rfl s 25 u B pas MeHbrxe. Ha6.nroAaercr raK)Ke 6o,rlurofi H36brroK
6apun B arMocQepe CHpHyca (a 50- 100 pas) . Xapaxrep aHoMaJtaii B

OTHOCHTeJIbHOM COAepXaHr.tll MeTaJIJIOB IIeCKOJTbKO CXOAeH C aHOMaJILIflMIT
Liltl neKy,'rfpHbrx 3Be3A Ap, uMeroutHx nepeMeHHbre MaTHIITHbIe [oJIfl.
Srrr ssesAul raKxe rroKa3brBaror H36brroK KpeMHHrr v 1apvtr H AeQtlurt't
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Ka.[brlufl r.r cKarrAr.rs [38]. Ho, Kporue roro, oHpt [oKa3bIBaror rpoua4uufi
ug6srrox eBpoluq r{ Apyrux peAKr4x 3eMeJrL. OAHaxo n aruocQepe Cn-
p[yca coAepxar{He peAK[rx BeMe,'rb, no-BIzAHMoMy, I{opMaJIbHoe. Bo ncg-
tloM cryqae, Her 6o.nuruoro Hs6rtrKa 3TI.ix 3,'reMeHToB, IIocKoJIbr(y Mbt He
.crvrorr'rH o6HapyNurl ux ranufi B cneKTpe Capuyca. Co4epxanze 6epil,r.nua
,a aruocQepe Cupuyca, corJracHo AaHHbrN,r Eoucaxa [3fl, no xpaitueii rvtepe

st 300 pa3 MeHbure, r{eM n arilaocSepax HopMarbHblx 3Be3A, B ro BpeMr

19fl
t,

.10

I

I

4

I
2

0

*Z
Sr Y Zr Ea

@ur. 9. CpanHeuue xrlMHrrecl{oro cocraBa Cupuyca (renuure xpy>rrxu), Co.rsua (xpecruxr.r)
[36], o Lyr (cner,rne xpyn<r<u) l2ll u a Cyg (rouxu) [16]

I(aK B arnlocQepax neKy,rrrpHbrx 3Be3A Ap Ha6,rroaaercs t'rs6ttror 6epu"n-

;rur [38]. Orrorr.rr. {p n aruocQepe Cupuyca s 2 paza 6orrute, qeM B
I'H

'o6u.ulttx 3Be3Aax. 3'ror pesy.ubrar He orleHb roqeH H3-3a HeyBepeHHocrI'I
B onpeAeJreHa?r orHoclrreJrbHoro coAep)KaHI{E re,Illlfl. Ho xa'IecreeuHufi pe-
3yrbrar (raa6r,troN reJIufl B arMoctpepe Cupuyca), no-BI'IAHMoMy, npa-
nu.luUt lii.

flolyueuuttil xprtr,rnqecrltii cocras aruoCQeptt Cnpuyca KaqecrBeHHo co-
rracyercr c rl{floresoft, npe,u,,'Ioxenuofi EoucaNolra [37] Alg o6lscneHHs Ae-
cpuuura 6epunv,n. Cyru eroft ru[ore3bl cocrour B cJIeAyIoureM.

I(at< riseecrHo, Cupuyc npe/{craBJlrer ,u,oofiHyrc cHCreMy, cocroqurylo I'i3

r3Be3Abr A0 r,rasHofi noc,reAosareJIbI'IocrI,I a 6e.roro Kapilr4ra A5. Ee.rrrft
riapJruK KoHeu pa3BI4TLrfl 3Be3Abr. !,,rn roro qro6ol KoMrioIleHTa B Cu-
puyca npeBparLIJIacr e 6eroro Kapr'II,tKa 3a or{eHb roporrufi cpox (xouno-
ruenr A0 eule He ycne.rr yiirr.r c r,rasHofi nocJ'IeAoBare.nsHocru), oI-I AoJIxeH
'I{Merb oqeHb 6o,rruyto Maccy, nocKoJlbKy I43BecrHo, qro cKopocrh SBoJIIo-

urrr.{ 3Be3Abr sasucuf s curr,nofi creIIeHH or ee Maccbl. Tar xar Cllpuyc B
ceiiqac rzMeeT CpaBHHTeabHo He6oJIbIxyIo MaCCy, To Mo>l<t{o npeAnoJIoxI,ITb,
,qTo B xole 3BoJlroulrr4 oH noTepflJl roqrH BCio cBoio Maccy. B craAI'tl't rl4raH-
ra M ou Ao,rxeu 6st.lt 6rtt, oqeHb Be,'IIut( - Bo MHoto pa3 6o.[tue, ,Iel'I

qe7
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paccroflHr{e MexAy KoMnoHenraMr.r A u B, u, creAoBareJrbHo, B ro BpeMfi
Cnpuyc A uaxoAlr"n,c4 6u BHyrpr.r Cnpnyca B. Tonla Mor.Jro nponaoftru ,nu-
naAeHr{e BerrrecrBa Capnyca B Ha nosepxHocrb Cupuyca A. Tax KaK Be-
t[ecrBo Crapzyca B yxe yqacrBoBaJro B flAepHbrx peaKq[qx, ro rroBepx-
HocrHble cror Cupuyca A o6orarunncb reJrlreM H MeraJrJraMlt, a coAep-
)KaHze BoAopoAa u 6epwnun yMeHbIrII{Jrocb, [ocKoabKy ort] oJreMeHTrrt
Ircqesalor B xoAe ffAepHbrx peaxqufi, Onncauuag Bbrrrre r[[ore3a Kar{ecr-
BeHHo Moxer o6tqcHuru Ha6nrc4aetrnft xrunqecxnfi cocran aruocSepu
Cupnyca.

B saxnrcqeHHe aBrop Bbrpaxaer rny6oxyrc 6.naro4apuocrs l. H. tlla-
panoaoft, BbrrroJrHr.rBrrreft 66ntruyrc qacrb pacqeroB.
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AKAAEMHg HAYK CCCP
H3BECTLlfr KPbIMCI(OI'I ACTPOOI43VIqECKO}I OECEPBATOPHH

Tou XXIX, 1963 r.

H3YqEHI,IE ATMOCOEP SBES.II KJIACCA F.
rv. BoAoPoAHbrE JTHHHH

M. E. Eonpuyrc

Ha ocHosaHHL cfleKrporpaMM, floJryqeHH ux ua 1220-an peQ,rexrope c gncnepcuefi

23,4 Alnn y Flr, nsyueubr rrlriurl norr,rouleHxs 6a.nrnaeponcxori cepuu B cneKrpax 23 ssegA
cner(TpaJrr,Hbrx KlTaccoB F5-FB. Vcrauoreeuo, qro xoHTypbr .nruurt nor"rorrreHufl BoAopoAa
AJIff 3Be3A 6o.nrurofi u ltanofi cBerlrMocru coBrraAarcT, flpeg,ro>xeua uHrepllperauafl ororo
Saxra.

A S'IUDY OF THE ATMOSPI-IERES OF' F TYRE STARS. IV IYDROGEN LINES,
by M. E. Bogcrclruh.-Thc Balmer absorption lines in the spectla of 23 F5-F8 type stars
have been studied using spectrograms obtained with the 1220 mm reflector and a disper-
siorr of 23,4 A,lmm at H1. It is lound that the hydrogen absorption line profiles ol stars
of high and low luminosity coincide. An interpretation of this fact is proposcd.

Pa6ora ilocBHrreHa r.r3yqeHr;rrc ilfiHltit rorJroureHr.ifl BoAopo.u,a. Kar< us-
BecTHO, B CrreKTpaX A-SSeSA JtHHtl:|. nOtJrOX{eHHfl BOAOpOAa [Or(a3brBaloT
cr,IJrbHyro 3aBI4cut\,rocrb or a6corIorHorl Be.[?rqHHL,r 3Be3Abr. V nosAHHx F-
3Be3A 3Toro He Ha6JrloAaercfl. 3ror cpaxr 6u.n orueqeH eule e 1948 r.
lpuncreriHolrr Ha ocHoBe cpaBHelrr.rr KoHrypoB roJrbKo AByx 3Be3A npH
H3yqeHriH r UMa Il]. OAuaxo cKoJrbKo-Hr.r6yAl no.rruoro Marepr.iaJra no AaH-
FroMy Bonpocy He 6uno ony6"rrHKoBaHo u lrHTepflperar\uL| sToro sBJIeH[fl
He IaHo. floarouy IIpeACraBJrfl,'rocb r.{HTepecHbrM cpaBH].rTb rKoHr}pbr JIH-

Hrrfr, trorr'rouleHHfl 6arbMepoBCKoii cepr{H AJrrr 3Be3A 6o,rr,moii H MaJIofi
CBCTI'IMOCTI,I.

A.ns aroro 6lrnr.r r.rcno,'rb3oBar-rbI cneKrpbr 3Be3.[,, yx<e HsyqaBtrrHecq aB-
ropoM paHee [2, 3], no,ryrreHHble c [pasMeHHbrM crreKrporpaq]oM ua 1220-*L,tt
reJrecKone c AHcrrepcaeir 23,4 Aln.u y Hy. [,rn HeKoropblx r.rs 3rHX 3Be3A

AOnO,'lHr,rTed'rrno 6u.nr.r no,'ryqeHbr crreKTpbr ua ancpQpaKuuoHHoM cleKrpo-
, rpa$e c Ar.rcnepcueii 36,5 Al nn, AJrs onpeAeJreHr.rfl 3KBLIBa,'IeHrHbrx uILIpnu

ml.guir flor,'rouleHufl AaJIet{r{x qJIeHoB 6a,rttreponcxofi cepuu. 3xeHnaneHr-
Hbte rxzpr4r'tbr, froJryqeHHbre rro cneKTpaM, cHrrrbtM c AHoqtpaKur4ollHbrM cneK-
rporpaSorrl, 6r,t.nn npr.rBeAeHbr i( 3KBHBa,reHrHbrM rur.ipLIHaM cIIeKrpoB, cHfl'
Tr,rx c npr43MeHHblM cneKTporparpona. 3xel4eaneuTHbre lxupHtrr,r ,ruHr.iri no-
rJroxreHr.ifl BoAopoAa o-. 11 0 4o H AaHbr B ra6,,r. 1" A6co,rrcrsHe Be,,rHrrHHbr,
npuBeAerrHbte B Ta6r'r. I s cron6ue 3. fibrrrHC/'reHbt cof,IacHo Tpr.ifoHoMeT-
paqecKr4N{ uapa.nlarcalt, no3ToMy Mfl :lBe3a-cBepxft.tIaHToB ot'tu MoryT
oKa3arbcfl cyurecrBer{Ho 3aHHxeHHbrMr.j. Tar<, A,rs 3Be3A.F5 Ib H FB Ib
a6co"[rcrHaq Ber']tzr]tiHa, cor,racHo l[4], panua 

-Qrtt,$. 
3rIl sHa.ret-lr4j{ rrpt4Be-

.II.eHbr B c'ro,n6ue 4 ra6t. l; s noc,'reAyroulr4x cro,r6Uax,[.aHbr 3KB14Ba.IIeHr-
Hrre urupuulr w tuH\i rror,lrou{eHuH BoAopoAa.

B cpe4ueu 3Ha.reHufl 3KBHBarer.rrnblx rurrpuH noJryqeHbl Ha ocHoBaHHI,l
3-5 cnexrpoe. OrHocureJrbHar ouu6Ka onpeAeJrerrufl 3KBriBad'reHrHoiA uiJ-
pHHbr cocraBJrrrer 50lo u MeHbrxe.

oeo



Ta6.rsua 1

H,H"Ho

T Cyg
o Per

4L Cyg
35 Cyg
v Per
o Leo

B Del
q. Tri
0 UMa
o CMi

HD 218804

1 Ser

HD '1.4214
u Psc

HD, 136064
,: 1 Her
oz UMa
Q Per

st8 Ori
HD 5015
19 Dra

X Dra
36 UMa

F8 Ib
F5 Ib
F5 IIb
F5 Ib
F5 II
F5 III
F5 IV
rurv
F6 IV
F5 IV-V
F5 IV
F7V
F9V
.F7 V
F8V
F8V
F7 rV-V
F7V
F6V
F8 IV.-V
F6V
F7 .V

F8V

-3 ,8

-1,6
--0, g

-0,/t
+1,0
+1,6
+2,L
tr 9

+2,8
+3,0
tJtJ
+3,4
+3,4
+3,5
+3,5
+3,5
+3,6
+3,8
+3,8
+4,0
+4,7
+4,3

-4,5
-4,5
-4,5
-4,5
-2,0
+1,0
+2,7
+2,9
+2,9
+2,8
+2,7
+3,8
+4,2
+3,9
+4,L
+4,L
+3,4
+3,9
+3,8
+3,6
+3,8
-14,0
*4,1

lrVcpelHeHue KoHrypa,ruuuu H, Ar'Iq 3Be3Abro CMi

4,2[
5,28
6,59
4,98
7 ,95
5 ,90
5,92
4,66
3,93
5,25
4 ,86
4,35
4,38
5,65
3,98
3,60

4,58
z+, JL
4,81
5,06
3 ,86
4,75

4,87
6 ,00
7 ,00
6 ,50
5,99
5,90
6,00
4,86
4,04
6 ,05
4,70
4,50

4,03

:

4,51

l
4,3L
4,82

5 ,85
5,44
6,99
7 ,10
6,95
5 ,80
6,10
5,[4
4,92
4,58
5,79
/l ,60

4,07

-

'j'
5,20
4,7I

AOCTaTOqHo yBepeHHbrM
[IporBeAeHHeM HenpepbrB-
HOro crer(rpa B paitoHe
JIHHHIiH,ATAKXC C

6,reu4upoeauueu rreKo-
ropbrx BoAopoAHbIX Jru-
Hltii JrLlHUflMr4 rrot,rro-
ruet{tlf MeTaJL'toB. B
STOM CMbICJ'IC ,IAHI'I}O HB
MO>KHO CI{HTATb MCHCE

HaAexHoIi, rleM Apyllle.
tr7urlan BoACpoAa He
I 3970 Ha,cro,rrbKo rcH,III)-

r'to 6JrcrrAr.rpyeTcs c JruH\r-
efi H Call, qro rlx He-
B03MO}KHO pa3Aer'ILrTb
FIa IIC[OJIb3yeML]X CleK-
Tpax, r4 no3ToMy Jfil.Hl1fl

H 6u,ra ucxrroqeHa LI3

p a ccN{orpeH ut1. L4., KoHerl-
HO, JIHHI'I}I MeTa,Ir'lOB BHO-
cflT IreKoTopoe IrcKa>Ke-
HUe B I(OIITypbr H SKBUBa-

4,6L
4,6L
5, t0
I tq

6,12
6,35
5 ,30
4r+J
4,00
5,18
4,40
3,44
3,92
4,35
3,69
3,07
5,57
3,52
3,65
3,59
4,Lo
3 ,36
4,[g

4, 00
5,20
5,38
5,10
7,28
6,50
5,42
4,63
4,20
5 ,05
4,55
3,89
.3 ,88
4,75
3 ,83
2,83
5,95
3 ,86
4,20
3,Bt
4,L9
3 ,06
4,05

IIpr cnempoOoror\{erpHqecKLIx HCcJIeAoBaHI{flx BoAopoAHbIx aI.IHHfi B

creKrparrbHoM Krracce F5 - F8 Bo3HHKaer pnA 
lxxffftrTer:::rf H,J-

a cl'4i



JIeHTHbre tuuplrHbr ,nHHHi rrourorr(eHufl Aa,'reKHx HoNrepoB 6alluepoecxoii
cepHH.

IIp, nocrpoeur.ru{ KoHrypoB nvtuuit norJrou{eHr.rfl BoAopoAa llJttr Kailt-
Aoll ssesALI 6u,n no.nyuen cpe4Hufi KoHryp no 3-5 cneKrpaM. Pas6poc
B cpeAl{el\,I paBeH 30/o or L{HreHCi.tBIlocrH HenpepblBHoro CIIeKrpa. B xaqe-
crBe npuMepa Ha Snr. 1 AaH r{oHryp JtLrHpn4 H1, Ann 3Be3Abr o CMi, onpe-
Ae,resurrfi rro qerbrpeM pa3Hbn4 cneKrpaM. tr4s $ur. I au4uo, qro rra pac-
croflHHH 5 A or ueHTpa ilyHtt4 pas6poc B rrpoBeAeHurl KoHrypa cocraB,'rrer
2-3010. Hecxo.nsxo 6o,rsuur1 pas6poc, AoxoAsulufi ,fo 5o/o B AoJrrx Heflpe-
pbtBHoro cneKTpa, ua6,'uoAaelcq B ocraror{Hoii uureucuBuocrH B ueHTpe
HeKoropbrx nuuufr.

E,ts BoAopoAHbrx,rnHrzfi ouru6xu, BBoAHMbre pacceflHHeM cBe'ta B

3rvryJrbcr,rH $orcn,racrr{uxr.r H [iHCTpyMeHTaJ'[,rrbrM KoHTypoM, npu ?rc[o,'rb-
syenoii 3Aecb Ar,rclepcHH olreHb MaJrbr r{ He yuy11,,urrrao.

!,;rr ncex 23:eesa 6unu nocrpoeHbt cpeArlrre KoHrlpbt nqru nHHuii
Bo,[opoAa, nepBbrx qJrer-roB cepuE Ea.ntnepa, [cKJrroqas H". !,ar+rr,re o
I(oHrypax npHBeAeHbr e 'ra6,'r. 2. B nepxy ra6.nuqnr Aannr paccroqHHn An
or rIeHTpa ilHHHti. B noc.ne4ylox{Hx crpol(ax l,Jlfl xaxAort 3Be3Abr A,rrr
nunui,t no4opo4a Hp, Hr, Hu, I lg, 1-Iri AaHbr ocra'rorrHbre HHTeHCHB-
HOCTLI B AOJTf X HenpepbrBHOtO CleI(Tpa nlttl COOTBeTCTByIOU_tHX 3r{aqe-
saii Atu.

!,acnepcur 6u.ra npu 3rorlr creAyrou{afl:

H0 H, H6 H6 Hn

35,5 23,4 18,0 I4,0 13,5

I
D, Llnn

CpanueHue KoHTypoB nuuvlil, norr'rou(eHr.rf nepBbrx q.rreHoB 6a,rlnrepor-
ci<oii cepuu Ar'rf 3Be3A 6orrruofi l.r ua.lofi cBeruMocrtl not(a3a,ro, rrro B

cneKTparbHoM r.iHTepBa,re F5 - FB xonrypbl coBlaAaror rrorrru TorrHo, B or-
JIHr{rte or 6o,uee paHHr.rx u 6o,ree no3AI{t{x 3Be3A.

B cnHCKe 3Be3A, r.r3yqaeNrbrx e eroii pa6ore, mecrb seesA 0 UMa,
IrD 218804, y Ser, HD 14214, HD 136 064, y Her ur,rerol BbrcoKxe cKopocru.
Cpanueuae KoHrypoB nusuil [orJroureHus BoAopoAa A"rrfl 3'r'r]x 3Be3A H 3Be3A
noAo6uoro cne,KTpa,'rbHofo KJIacca, Ho Hr\{erouuix \{a,'ryrc ttpocrpar.tcrBerr-
Hyto cKopocrb, roKa3aro, r.rro A.[r Hr.ix rioHTypbr B rrpeAe,rax oura6oi< Tar(xe
coBeprxeHHo roAo6nu. floarorvry n Aa,rluerirneM paccMorpeHr.ru 3rH 3Be3Abr
He orAeri,nffi: 

;;rff.y#lIi* ourrux ra6.ru. 2 ua gur. 2 vt B nplrBeAeHbr
KoHrypbr nuuuit floraouleirHfl BoAopoAa Hp, Hy, Ho, Aile AByx 3Be3A r.t3

Ha[Iero clHCKa, gau6o,ree cH,'IbHo pa3,'IHqa]orut.rxcfl no cBerflMocru B cleKT-
pa,,rr,HoM Kracce F5 o Per F5 Ib, M:-2,2 u o CMi F5 V, X71:1-2,8
(Qtar.2) H B creKrpa,'rbHoil,r K,lacce F8 l.nrr sBe3A y Cyg FB Ib, M:-3,8 u
36 UMa FB V, M:*4,3 (Qtzr. 3).

I4s paccr,torpeHrts ernx Quryp BHAIro, trro B rpeAe/rax rol.rHocrrr onpe-
.IleJreHl.rfl Kor-rrypbr Bo/topoArrbrx.nusufr HB, Hy, Ho, e c,ner(rpax sBe3A-Kap-
,.rlrKoB Ii cBepxrr.rraHroB rpaKTHqecKIr ooBnaAaIor. Bosl,roxuo, peaJrbHo
JiHIrIb OTJrHrrHe IIeHTpaJibHHX OCTarorurbtX IAHteHCl.iSHOCrefi 3THX nUgUfi.
V ceepxruraHToB ueHTpa,'rbrrbre ocraroqHbre HHTeHCHBHocrl.r B Ao,rrfx r,rHTeH-
cr.rBHocrr4 HenpepbrBHoro cilexrpa B cpeAHeM rvreHb[re Ha 5olo, qeM y
Ka pJr r..r KoB.

Kporrre KoHTypoB BoAopoAlrbrx ,rur'tr.rir Molruro cpaBHr,rrb 3r(BrBareHTubte
IxlrpHHbr erux,ruulrri. Taroe cpaBlreHHe 6yler Mer{ee HarrqAHbrM, qeM

cpaBHeHI4e KOHrypoB, oAHaKO OHO,r.rMeeT CBOH IlpeHllyXIeCTBa, TaK KaK 3K-
BI'IBaJIeIITHLIe ruHpHHbI OrtpeAe,'IflIOTCfl C 6O,rSrUeli TOrtHOCTblo, LIeM KOtI-
ryptr rrruufi. 3lo cpaeneHxe npflBeAerro Ha rpnr. 4, r4e ro ocu opAulral'
o't'roxeHbt 9t(BHBa,rteHTHble IxHpHFrbt BoAopoAuttx,ruuafi, a ro ocH a6c-

tO Hen. I(plrucxoii o6cepraTopuu, r. XXIX 241
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I(ACC - CBeTHTlrOC.I.H cooTBeTCTByrolrlHx 3Be3A. flpI,I paccMoTpeHHI,l 3Tolo

pHCyHKaHyX(HoIIOMHHTb,qTo3KBHBa,'IeHTHbleuHpHHbIBoAol]oAHbIxJ,ltIItHI4
3aBr1CflT OT CneKTpaJIbHOtO KJIaCCa. ,llerrO BI.{AeTb, IITO A,'Ifl 3Be3A OAHOIO

H TOIO ){{e Cnel(TpaJIbHolo K,'Iacca oHI.{ OCTaIoTCfl npaKTuqecKI'I ilocTotlHHbl-

Mrl npu u3N4eHeHutI CBSTHMSCTH na 5-_6 BSIHqHH. C nepeoro B3lJIflAa Ta-

r(oe COBnaAeHL{e KoHrypon ,rnurtii nOrJIoUIeHHs BoAopOAa AJIfl 3Be3A CBepx-

tHtaHTOB tr KapJTHKOB Ka>KeTCf HerroHflTHbrM, nocKoabKy 3JIeKTpoHHble IIJIOT-

HOCTH A ar,nocrpepax paccMaTllr.tBaeMbrx 3Be3A NIeHfrctcq 6o"nlue, qeM Ha

nopflAoK, xax 6u.no ybrauorrneuo aBropoM paHee [3]. I4seecrIlo, qro ecJIH

paccMorpers xourypst ,rrtuui.i nolJloUIeHI.lf _BoA^opoAa A-snesg., pa3Jlrlqarc-

iU,rrao no a6co,troiuofi se;1l{qiltie raKxe ua 5-B Be,rlllqliH u e aruoccpepax
KOTOpbTX 3IeKTpoHHbIe AaBaeHItf TaK)Ke pa3IHqHbI, TO MOIKHO 3aMeTHTb'
q.ro AJrq 3Be3A CBepxt6raHT9B A xouryput npHMepHo v 4 paSa y>re, uelr'r 4,nr
I(ap,'tHKOB. Ha ocHOse 3TolO NIO)I(SO 6Uno oX(HAaTb, qTO B CneKTpaJIbHOM

x.r,h..e F ,xouryprt BoAopoAHblx .nriuuil n aruoccpepax cBepxlHraHToB ral(-
)r(e oXa)Kyrcl 6o,'Iee y3KHMH u arlrOccpepax CBepxrlilaHToB, qeM KapII'lKoB.
OAnaxo Ha6rioAeHutt 3Toto He noKa3a,'lu.

MexaHl.tsvtoN1 ylxHpeHtr 1 Jrr4HHi4, xorOpt,tii 4eiicrayer B KpblJIe JtLtulr:o

u XOrOptrrl He 3aBHCtiT OT IL'IO'IHOCTII, flB,IgeTct{ 3aTyXaHI4e BC!'ICACTBI'le H3-

Jryqgr,rfl. OArrarO npocTbte pacqe,Tbl IIOI{a3blBalOT, qTo nplt Ha6JIIoAaeMblX

3.rreKrpoHIlblx n,rorHbcrtlx t1e: 1012-1013 C,u-3 u a$SexrraBHtlx reMIIepa-
rypar 0, : 0,80 0,90 3HaqeHI{e xostbcprzuuellra .3aryxaHl4fl BCfleACTBHe

H:i,ryqeHilf orler{b MaJIo B CpaBHeHHLi co urapK-3Qcpexroru. lloarouy Aony-
CTH'r'b, rrTo KOHTyptt ,'IttriUft nolJIOIIIeHrIfl BoAOpOAa paCtuI'IpeHbI I'I3-3a 3a-

TyxaltHq BC,r1eACTBI,te l.t3IyqeHHtl n arvOCCpepax 3Be3A-CBepXruIaHToB 
_B

6"onrueii cretieuH, r{eM B aruocrpepax 3Be3A-KapJII{KoB, Herb3s' Taxuu o6-
pa3oM, cJIeAyeT crll.ITa'Ib, I{To B aruocrpepax 3Be3A cI]eKTpa"IbHbIx KJIaccoB

F5-F8 BoAopoAHbre d'rrtrrHH pacrrrHilerrbr B ocHoBHorvl Me)KMor'Iel(yr'lflpHbIM

Lxr apK-30$et(roM.
n4o>xrio npeAJIo)KI.{rb CJleAytou1ee o6-t,flcrlellHe orcyrcrBl.ifl pa3,'lI,tqHii B

Ha6rtoAaeMbtx KoHrypax lrIIHltti no.rJIouleHLltl BOAopoAa 3Be3A-rHraHroB ll
r(apJrHKoB cnel(rpaJlbHbrx KdraccoB F5-F8.
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Ocralo.ruag HHTeHcr.IBHocrb B JtLlHvtv, a cJreAoBareJlbHo, r.I I(oHTyp Jll4Hr,rtt

B cr'ryqae npn6luxeuuofi no,u,e,ru armocSeprt Mu,rua-3All.IHrroHa 6yAer onpe-
Ae,'rflrbcrr c"ne4yrcqeft cl2opuynorl, cor,racno [5]:

2-
br+auqr 1* l vz

,1.----.___----___--;-'
brlar.l/J t+,t,**q,

(l)

lA,e ov w b, - tlocroflHHble pa3u'IoN(eHLIfl tlJIaHKoBcKoft Qyurquu no ontfiuecrofr
r.ny6uue, Koropble 3aBHcflT r,'raBHbIM o6pasou or reMleparypbl I'i IIpaKTI'IqecKH

t llt

6

t/

Z

-tl

,1

lilx

6

t/

4

-4M

@ur. 4. ConoctaereHHe 3KBIIBa,'IeHTHbrx IxHpr.rH
arrnuii nor,roureHur BoAopoAa AJrfl 3Be3A F5-FB

co cBerflMocTblo

Toqr(H - sresg,u F5; KpecrtrKn - F8

w1Hp

M-4+2+t/

.h
6

-LI M

He gaBlrcrrr or gJreKTpoHgofi nnotuocru. BenuquHa qv orlpeAeJlflercr paBeHcrBoM

q, : y't(I+ rl,) (l + ;I; , (2)

rAe sv - AoJrfl npoqeccoB r4crllHHoro florJtorleHHfl e o6pasonaHuvt ttuttuw. ?ra
Be,'rfiqr.rHa olpeAeJrflercr B ocHoBHoM 

ftcrpyKrypoii 
arolrantlx yponnefi I'I reMrle-

parypoii Li3ryqeHlIfl. Be,rn.tuHa Iv:- '' 
-orHoIreHI'Ie 

r<oeS$uqraeHra fiolJlo-
lt,\

rxeHus B JrHHrlH x noe$$uqueHry HenpepbIBHoro trorJloureuufl, soo6u{e roBo-
pq, flBrflerca Qyuxquefi u reuneparypbr t{ r,'rorHocru. 3ro orHoixeHlle Alfl
alr,roccpep F-seesA MolKHo 3anr.rcarb B flBHoM Br.lAe.
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B atruocQepax F-ssesA (I, : 6000", Pr:3) ,rurur Hr.rr{roxHoe KoJrr{qecrBo

aroMoB BoAopoAa Haxor,Hrcfl B Bo36yxAeHHoM cocrorn ^ 
(!-, - l0-r). 3ro

rrpr.rBoAr.rr K roMy, qro rrorrorreHHeM s llafioHe 4000 A rl,iiourono,,rlr rrn-
N{aMH BoAopoAa Mo)KHo npeHe6peus u xoe$r.plrrlxeHr HerrpepbrBHoro trotJro-
llleHlifl sAecs 6y4er onpeAeJlrrbcrr B ocHoBHoM orpHrlareflbHr,IMH HoHatlrli
BoAopoAa [6]. B orord cJryqae roa$$uqueHr HerrpepbrBHoro fior.rrouleHrrr,
paccqrlraHHrrrt ua la, 6yAer paneH [7]

D

xv: dv(Hl 

=- 
(3)

VomLl

tAe cr\, (H-) - xoa$$uqr.reur florr'rotueHlifl orpruIare,rbHbrMrr lroHaMH, paccqr4rag-
surl Ha .o4uu Heftrpa,rrnurl aroM BoAopo\a w P" : 16ap. ?rot xoeQQraqueHr
6un ra6yrrlponaH t{au4paceKapoM [B] r.r aonrercfl OyHKrlueli ro,rxo reMrre.
parypbr; p0 - cpeAHuii aroN,rHnfi sec.

Koe$Quqtleur notJrorrleHtfl, B JtLrHur4 Ha HeKoropoM paccroflr{r.rr{ or IIeHTpa
'onpe,qeJrrercs turapK-a$$exrou tz paBeH (ua o4nu rrorJrouqrou1lut arorra)

. 4 321CPc

L,)u./, T;luu/",

rAe C-nocrosusas rurapx-aQ$er<ra; Fo - 2,6lnr'l,-<HopMaJrbHaff) cr4ila
no.nn; Al,-paccroflHue or rIeHTpa JrurHktn.

B pacuere ua I e xoa$Sr.ruuenr notlorrleHrfr B Jl4Hr4t4 6y.{er pasen

, €rz

It, - -:- 8. e-d s,.- 32lc .' I'lorrtt (r lLomH

Ezetr . (5)
gt A)"'/'

Pe

3Aecr ulr rpeue6per,'ru rloHaNrr.i BoAopoAa, rrocKoJrbKy B arMoc$epax F-snes4

!- = l}a.
I-la ocHosaHuu (3) u (5) vroxuo 3anr.icarb

8rz

32LCg2e fr
-_--------.-=,d (H') Tga!?\"/'

T. e. q! (Al,) - 3aBlicur ro,,rbr(o or reMneparypu. VuurnBafl cKa3aHHoe Bblue
'o BeJIIiqI.rHax ar, br,, e!, MbI Mo)KeM cAeJlarb 3aKr,IIor{eHHe, r{To Be,'Iltqv:fla r\,
a c,'IeAoBare,'rbHo, r4 KoHryp no4opo4uoii Jlt4Hr4vr B cneKTpax F-saesA He 6y4yr
3aBl.{cerb or 3JreKTpoHsoii n,rorsocrr4, Lt 3Haqr.{T or cBerrlMocrrl.

(Duaaqecxurl cN,rbrcJr 3roro 3aKrroqaercfl B cfleAyrouleNt. IIpra yMeHb-
[IeuHu gJreKTpoHl]ofi n.norsocru xoeo$uuueHT HenpepbrBHoro not,'IoilIeHHtl
y6ntnaer u aruoc$epa gBe3Arrr crauoBr.rrcfl 6o,ree npo:paunoii rr ee MolKHo
npocMarpuBarr r,ry6x<e. I4 nocxoJrbKy reMrreparypa florrrn He MeHflercil,
qI,ICJIO NOIJIOIIAIOUI.I,IX ATOMOB TIA IYTIE 3PCHHfl BO3PACTAET I,I I(OMNCHCHPYC'I
yN,IeubueHue Noa$$aq[reHTa nor,']oureHurr B ,KpbIJre ilt4trLtr4, npoflcxoAflilreft
?I3-3a yMeHb[IeHHr 3JIei(TpoHHoii n,rorsocui.

!,,rrr 6o.ree c,'ra6brx BoAopoAHbrx nnuuit (H,o-H,u), Koropbre lre cHJrbHo
IIacbluIeHbI, 66,riluar npo3paqHocrr arnoc$epbr cBepxrHraHra B cpaBI-re-
rrr4L1 c aruoccpepoit Kap,'rHKa, a cJreAoBarer'rbHo, n 6o.tturee qr{cJro florJro-
lual()ulHx aToMoB BoAopoAa Ha ryqe 3peHHrr, npr.rBeAyT K ToMy. qro ocTa-
TOqHag I{HTeHCT.IBHOCTb B UeHTpe JIHHIIU 6yler lvleHbllIe B CneKTpaX cBepx-

q, (Ar) -- u' '-
xt,

(6)
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rr.rraHroB. 3ro noArsepxAaercq Ha6.nrcAesuqN,tu. B KaqecrBe lpuMepa ^H.3
$ur. 5 AaHo cpaBHeHi.re xourypoa .nuultfi He--Hro B cneKrpax eeesA o CMi
u s Per. I4s paccuorpeHgrr groro pHcyHr(a BHAuo, qro AJIfl 3Be3Abt cBepx-
f LtraHT'a c, Per ocrarorrHble I.{HTeHCI.IBHocTH AJIq KoHTypoB luuuil notloule-
r{r4rr AaJrer(l,tx qr'reHoB 6a,rrueponcxoii cepuu MeHbtrle, qeM Aafl 3Be3AbI Kap-
,ruxa. B c,{yry2g 6o,nrureii ltpLl3patrHocru aruoc(tept t AoJIx{Hbt oKa3arbcr

fr t Hlu A,t

(Dr.r. 5. Cpaauenue r{our}'poB ,runuii nor,louer'rHrr Aar'rerorx rl!'reHoB 6a,rlr,repoecr<oii cepNu
A. rr 3Be3t pa3Hoii cserlli\rocrrr

CnrorrHas ilAHAfl-- o--CMi F5 V, M- +2,8. urpHxo8ar*o Per Fb lb, M-2,2

ycaJleHHbrN,rr.l r.r Apyrue ,!IiIrlrr.I NIeraJrJroB, rrro r] sa6,rrcAaercg. 3ro BHAHo
ua Qur. 6, rAe no ocu a6cqncc orJrox(errbr 3KBHBaJreHTnbre rxuprrr{br ar{HHfi
nor,'IorleHr.rrr MeraJr,'roB AJrfl 3Be3A l,ra.noii cBerr.iMocru, a no ocu opAHHar -To x(e Arn 3Be3A 6o,rruofi cBerHMocrI,L

Tor $a,xr, rlro Kouryplr nuullrl rotJrorqenur BoAopoAa AJrrr 3Be3A-ru-
raHToB I,I Kap,'II'IKOB COBrraAalOT, tOBOptIT, rtTO BOAOpOAHbTe ,'ilIHHlI B C[eKT-
par'IbHotvl LiHTepBaJIe FS-FB ot{a3brBalorcfl ueAocraroqHo qyBCrBtrreJrbHbrMn
K 3.rrer{TpoHsofi rnoruocrr.r H n03ToMy I( onpeAe,'reHHro 3JreKTponrroir nnor-
HOCTIT ro r43BecTHOfi Qopruyre VHsoJrAa i{yxHo oTHocHTbcrr c ocropo)K-
HOCTbIO.

rIo arofi >xe. npriqr{He BoAopoAHbre JrHHtrH or(a3brBaiorcfl He rlyBcrBr.t-.
leJrbr{brMr.r x e$$exraM cBerHMoc-ru. B KarrecrBe ,nyqtuero Kptrrepufl ,c,,'rfl
OTIPCACJICHI,Ifl CBCTI,IMOCTII 3BE3A B CIEI{TPAJIbHOM HHTCPEATC FS-FB NAOTYT

dtt 19Hnfl,2frtt
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6r,r.rr npeA,,tOxeHbt Ntor'IeKy,'Iflpilble noJ'IoCbt CH, paCCi\loTpeHulre parree [3]'
tJ a $ui. 7 noxasaurr 3aBIlcHMocrlr 3KBr.rBareurHbrx utulluaW no,'roc CH
I), 4323,90; 4311,57 4312,21 or cseruNtocrrr ir,rfl BCex paccrv.rarp14Baei\'lbrx

3 Be3A.

w^

0,tl .9

Qun. 7, cpaeueurae 3(Br{BaIeHTHbrx lxnPlIH..MOJIeKyJIfpHblX noJIoC

not,'IoueHus CH A,'Iff eaee4 paeuoft cBerl.IMocru

B saxnnqeHlle Bblpaxarc 6naroAapHocrb T. M. Eaptaur sa

upr o6pa6orKe Marept4aila Ha6lttoAesufi. 
15 rrran
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A i(A AE ML'I fl. HA Y I( C C C P

LI 3 R iJ C T 14 fl, K P L,I Nl C K O IA A C T P O O I,I 3 I,,I TI E C K O I'I O D C E P B A T O P I i I,I
Tom XXIX, 1963 r.

CN EKTPOOOTOMETP I,I tI ECKO E HCCJI EAO BA H H E
e BOSHI4TIETO BO BPEMfl 3ATMEHHfl

1955-1957 rr.

IL M. Konottoa, P. H. Kynafiaopodc*an

Ha ocuonaurlu 16 cnexlporpaMr'r c Boerl.rqero, no.[yqerrHbrx r] lepr'roA c rrapra 1955 r.
{Io Iuapr l95B r., npoBeAeHo r.r3yrreHue cprrsrruecrir.rx yc.nonrrii r a'r'lroctpepe F-xolrnorteH rrt
:r'oii cltcreust u cAer'IaHa noltbrrt(a o(ellltrrr BJrrraHrre gart\,teealouteii o6o,to.uttt lIa lr3IIeIJeHlle
cner(Tpa e BoslrHqero Bo BpeNrq 3arMeHHq.

ZayueHo IrBMeHeHIre c rpaaoii rteHTpa.qrrrlbrx r,;ry6urr Her(olopbrx ,rusr.rii n cnet<rpe e Bos-
IJurrero, ryp6yleulHux cxopoclefi, Ter\{nepa ryp noa6yN4eHr.rR rr rroHlr3aur{rr, g,rer{TpoHr'trrrx

.Aan,nennii u arltoc(repe F-xounoHeulr,r. CAelarr BbrBoA,.rro rbugrrqecr<tre ycr'roBrrrr e arlrocrpe-
pe F-xounoueHrbr nperepnenam 6oalurue rr3r,ieHeHHfl, rlpoflr,.rrfluqr{ecn r xo;re6aHriqx 6,re-
cKa u cflet(Tpa I Bogttn.tero I(aK Bo Bpetufl 3arMeHrfl, TaR II BIIe eto.

B"'nrtHue o6o,roqxlr Ha cner(Tp e Boslrrruero, no,ryrrg11111,,ii rJaN{n c yNrepeHrrorl 4nc:repclreii,
,cpaBrrilTeJ,rr'Ho Ma'1o.

A SPECTROPI{OTOMETRIC STUDY OF E AUIR DU'RING THE 1955-1957 ECLIiP.
ap, by I. M. Kopgloa, R. N. Kwnaigorodshatta.- The l6 spectrc,grams ol e Aur', rvhich were
obtained during,\(arch 1955-March lg58, have been used for a study oi the physical
conditions in the atmosphere ol the F component oi this s),stem. An atternpt was macle Lcr

estimate the influence of the eclipsing envelope on variatiolls of the spectrLlm of r ALlr
dtrrinp, an eclipse.

The following were studied: the variations oi the centlal depths of some lines in the
:spectrum with phase, the turbulent velocities, the excitation and ionization temperatures
and the electron pressure in the atmosphere of the Ir component. It is concluded that the
physical conditions in the atmosphere of the F component undergo great changes, which
.are evidenced in variations ol the brightness and the spectrum of e Aur during an eclipse
.and also non-eclipse.

The influence of tl-re envelope on the spectrum ol s Aur, found by the authors using
:moderate dispersior-r, is comparatively small.

Bneg,eHne

r Bcl3I-tHqero-oAHa Li3 Tex 3arMeHIro-ABotiHbtx 3Be:lA, r(o1'opbre H3AaB-
Ha npI4BJIeKaloT BHI,IMaHue HaSJrIoAaTer'reii Heo6brqt{ocTbro cBoHx xapaKTe-
prrcTr.rK.

flepuo4 orofi BarMeHrjo-ABoftHori seesAbr cocraBJrfler 27 ner. Oauoii u:
KOMIIOHCHT 3TOIi 3A14CI{A'IEIbHOII 4AOI:iUOi,i C}'ICTEMbI'IB,'IflCTCfl CBCPXIUIAHT
KJIacca F2 Ia c HecraUr.ioHapHoii arMoc$eporl (xoporuo ycraHoB,'reHa repe-
[,IeHHOCrb rreKoTopbrx ero rboToMe.r,ptrqecKHx H cneKrpaJrbHbrx xapaKrepr.i-
,CTLIK LI BHe 3aTMeHEg). OAHalio HS-3a BecbMa cJrolKHort KapTHHbr 3a.r.l\,relrafl
AO HACTOflUICTO BPCMCHI,I CII{C HC CYX{CCTBYCT ONPCACJICHHOTO IPEACTABJIE.
HI{,I O rlpHpoAe BTOpoii HeBEAilMort KoNrrroHeHrbr, HecMorprr Ha ro, rrro r.r3y-
qeHaro orofi c[rcreMbr B rocJreAHr.re ABa sarMeHHfl (1927-lg2g rr. r.i lgbb-
1957 rr,) r{ B flepuoAbi Me)KAy BarMeHaflMr.r l,ocBru,eHo y,*e HecKor,rbKo

.AECfl TKOB HCCJIEAOBAHI,ifi .
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KparXOe I,t3JIO111eHI,te HCTOpulr I43yqeHgfl e BOSHH.IeTO, HaqhHafl C 1927 r.,
ongcaHHe npeAJIoxeHHblx B pa3Hoe BpeMfl MoAer'Iefi H o6cyxAeHHe o6u1lrx

cBoficrB 3Toji cacreMbl H B oco6eHHocra cBoricrB BTopuqHoti KoMrloHeHrbl
lvrox{Ho HafirLl B nocreAHeii pa6ore M. Xax Il].

3Ha,r.lrerruat He[oJIHora H HeonpeAe,'IeHHocrb Hatuux cBeAeHI'Ifi o npl4-
poAe grofi ABoiiHori sBe3Abl llocJlyx(fi"rlH npHql4Hoit roro, qro Bo BpeMfl 3ar-
MeHrrfl 1955-1957 rr. 6butil opraHu3oBaHbt l(oMIIJIeKCHbIe ($orouerpuue-
cKHe rz creKTpocKorlrqecKue) Ha6,'ircAeHgrl 3TOH 3Be3Abl 11O l'le>xAyHapoAHoii
nporpaMN,le. CnexrpocKonllqecKl.{li N,larepHaJI, o6cyxAeHHe Koroporo npo-
BoAHrcfl HHxe, 6u,r no,ryueH B cooT'BercrBI'IH c 3ToIi nporpaMl\'lofi. floct<olr,-
Ky c[eKTpotpaMMbt IIOJIyqar'tHCb IIaMH co cpaBHI.ire,'tbl-lo HeBblcoKol:1 AHC-

nepclieii (23,4 Al nn Y Hv) H 3ro I{e Ilo3Bo,'Ifl,1o HaM H3yIlHrb AeraJlb}lo
cBoi.icrBa BTopuqHori I(oMIroHeHTbr, Nrbt yAe,'rHJIr.r ocHoBHoe BI-ll,llvlal{He }I3y-
rreHHlo Srasuuecxr.ix xapal{Tepl.{cr}.ll( l{ol\,ttroHeurlt F2 Ia, onpe4e,rfls Hx re-
peA 3arN{eHHeM, BO BpeMfl Hero H HeKOTOpOe BpeMtI CnyCTfl. Mlt rarxe no-
IrbrTa,,iHCr, KocBeHI.lo oueHLITb o6uue cBol.icrBa BTopoli I(oN4nolJeHTbl ll3
cpaBHeHr.rr c[eKrpoB e Bosn[qero B trel]uoA 3arMeHllfl H BHe ero.

flepe.rucnraM KparKo re cBeAeHlts o6 ocr-roeulrx ceoficrBax I{ot\{trorlell-
rr,r F2 Ia, xoropnte eqe rpe6ytor Aa,rllueiiruero noATBep)KAeHHtl il,'IH y'rorl-
HCIlIIfl.

1. Eu,ro o6uapyxeuo 12 - 51, qro B nporrxeHHblx ariraocSepax cBepxrr-
raHToB, B ToM r{r.rc,re u s aruoc(repe F-xounoueutt e BogHLI,{ero cyue-
crByer cBq3b Me>KAy Ber'rnqr.rHolt cr<opocru uur<poryp6y,'IeHTHocru, ofipeAe,'ifl-
euoi? no xpunofi pocra, r.i roreHqr.ranou eos6yx<AeHur e Artt rex JIHHHII, ro
I(oTOpbrM onpeA,eJrf,'racb Typ6y,reHTHafl cKopocrr (cr) - ut yMeHbuaerctl c poc-
ToM E;. 3ro ecrr, cJIeACTBHe yrvreHblxeHufl at c tJty6tlloii n arvocQepe. B uacr-
Hocrri, 4,rn F-cnepxrl4raHTa B cucTerue s Bo3HLIqelo ryp6y,'IeHTllafl cl{opocrb,
onpeAeJIfeMag [o rI4HI,rf M c Mar'rbIM IIoreHur,IaJIOM nos6yx4eHt.itt, Aocrr.{raer
24 -26 K!1tf ceK, a LJrfl tusuit c 6o,'IburI.{MI.I IloreHut{a,rauu aos6yxAeHur co-
craBr'rfer Bcero ri.lrxb sebxo,ruNo rculcerc. o4Haro B oAuor? us pa6or M. Xax
[6] uaur,ra yBe,lur{eHrze ut c pocroM e; p,ltt arl,loc$eplt F-xonnoueurbl, ttpl4r{eM

.4,'rfl BCex s; cr{opocrrr He npeBocxoAfT l0 rc.Nlcerc. Ilpe4cran,raeTctl Ilo3roMy
liHTepeCHbIM eIXe pa3 OlpeAe,'iHTb A7 !'II91 pa3,'I[tIHbIX 3,'IeMeHTOB e arnOCQepe
F-xonroueutrt e BosH[qero, Ii3yqltrb Sopmy BaBL{cr4MocrH ay or ai TaI(, KaK
ero 6u.rro cAe,'raHo, B qacrHocrl4, B [5], la oqeHHTb nepxuul? H HHN{HIlfi npe-
Ae,,rbr Mr.rKporyp6y,reHrubrx cKopocTefi, onpene,raeMblx tro pa3rurlHblM 3JIeMeHraM,
s aruoccpepe aroro cBepxrrrraHTa. I4urepecHo 6br,'ro rar{xe nonblrarr,cfl o6Ha-
pyx(IiTb Bo3MolKHbIe r.i3MeHer{r4fl co BpeMeHeM Be,'IL{qHH ut, HafiAeHHblx no Kp}I-
notl pocra, A,'Ifl pa3r'rl,IrlHbtx 3,'IeMeHToB KaK BHe 3arMeHLIfl, Tat( H Bo BpeMtI

nero. 3ra norIbITKa rlpeAcTaB,'rfercf .rpegsur,{ariuo eax(Hoir, ecJln yqecrb ro
o6croqre,'rscrBo, qro M, Xar [6] o6Hapyxu,ra lro c[eKTpa,'IbHbtM Li3\{eHeHHflM
F-xourosesrbl BHe 3arMeHr,If ,'ru{rllb [epeN{eFlHocrb co BpeMeHeM cKopocrt'I x,taK-

poryp6y,reurHocrr.I, no,ryuaenaoft no KoHTypatra .nusufi, CNopocrs x<e NlliKporyp-
6yneHruocrli ocraercfl, corJracno M. Xax, [pat(THrIecKH Heu3MeHHoii.

2. Bo BpeMf 3arMeHlltr BC,'teACTBHe Ha,'Iox(el{I'tfl ,rlauuu o60rotll(tr (ue-
nu4unaolir KoMrroHeHTbI) ua cnexrp KoMIIoHeHTbI F ui,t ltoxeM oxt4Aarb ycl{-
,/reHr.rfl Jl4HHfi B CITeKT'pe e, BosllH.lero. OAuaxo i{s-ea 6o,tlultzx i-ras.lu.luit
cpusu.recr<ux yc,ronufi n aruoc$epe F-xounoHeHrbt u s o6o,'ioqKe raKoe
ycr.rJreHrre 6yaer pa3d'rHqHbIIvI A,'IrI pa3Hbtx nuttuit B 3aBHCIaMocrt'I or cBoilcrB
arot\4o8. Taxoe ycr4r'IeHHe Llllrel'lcHBHocru .lunnii pa3,'IHqFIblx 3JIeMeHToB B,

cner(rpe e BosHHqero Bo BpeMfl 3arMeHlifl paccMorpeHo n [6] u [7]. Eruo
noKa3aI{o, rrro 3TI4 LISMegeHlrg IzHTeHCLtBHOCreit ,rUUUfi NIO)KIIO I(aqeCTBeHHO-

o6tflcurrTl, llpeAnoJrataf, qTo $usuuecrr.ie ycJroBr.Irr s o6o,']oqxe xapaKTe-
pH3yroTcs Mer.rbrxHM 3,'ieKTpor{Hbrrvl AaBJreHLIer{, MeHb[ILIM noa6yx<4euNeu,
a raKx(e 3FraqHTeJIbHor:i Au.ttouu€ii us.r1y.1sHrrr. TaxHlr o6pasott, Bo Bpetvttt'
3arMeHrlfl oruocr,rrer'rbHoe ycu,qeHae nlrguii c Mar'IbtMu noreHIIHa,la.MI{ Bo3-

,q,



,6yx4eurzx AoJIxHo 6ttrt cyulecrBeHHo 6o.nsue, r{eM ycu,'reHue .nusl.rfi c
BbrcoKHMI'I noreHIII'IaJIaluu. OAgaro H3MeHeHHfl nuuui,t HeKoropbrx aJreMeHToB
ilJroxo cotr'racylorcfl. c raKi.rNrr.r flpeAloJroxeHlrflMH. 3ro sacraeJrqer AyMarb,qro KapTilHa S AeticrsH'teJIbHocrH 3HaqHTeJrbHO Cr'rO}KHee, reu 6o.ne-e, uro
r.t Ko.MrroHeura F, noKasbtBaer 3aMerHbre uaueueHul snsuuecxHX cnoiicre
,ceoerl arnaocQeplr, r(oropbre eure HeAoc'raroqHo H3yqeHbr. Apyrnr,,rrl cJroBa.
MH, x'lbl exl,e He HMeeM onpeAeJleHHoro orBe'ta Ha Bonpoc o roM, KaKI4e H:J-
MeHeHHrr S 6,'recxe H cneK'rpe s Bosur{qero Bo BpeMfl 3arMeHr{q o6yc.noa-
leunr co6crBeHHo [pouecco]u 3artvrer-rHfl, a He r.r3MeHeHarrMtr xapaKTepHCrHx
arMoccpeprr F-xolrnoHeurbr, npoucxoArrur.iMH KaK BO BpeMa 3al.MeHHf, raK
u BIle eto.

_ 3ror Bonpoc Molr(er 6rtrr asyueH KaK no corocraBJrerruro lVx ra tJty-,6uu nuuufr. notJIouleHHn (n uacrnocrn, r,rHHHri ao4opo4a) B 3arMeHr.rH H
BHe 3arMeHl4fl' Tal< I{ no cpaBH€FIlIlo IIapaMerpoB, tlor'IyqeHHbtx H3 KpHBbtx
pocra.

3. He4ocraroqHo xopouo HgyrreHbr cpusuuecxue csoricrsa ar,r,roc(tepu
F-xounogeurbr, TaKLre- 

-KaK 3d,reKrpoHHoe AaBJreHHe, reMtreparypbr uoHrz3a-
I{Hr.r r.i nos6y>x4euu.s. Msr eure He HlvteeM npaKTHqecKH HHKaKr.rx-cseAeuIzrt o
roM, B xaxori Mepe nepeMeHHOCrb 6necxa cBepxrlrraHToB ConpoBolKAaercfl
H,',rr{ Bbr3BaHa H3MeHeHHeU $U:lruecl(r.rx napaMerpoB BHelU}tHX CJTOeB arMO-
ccpepu, raxHx xa,x 19 P, , I u o1.

Moxso 6u,ro 6lt Ha3Barb eue qeluri psA HeqcHbr x r4JrLl rr/roxo r.{3yrreH-
FIbrx BonpocoB, KacalourHxcf xapal(Tepa nepeMeHHOCTX F-XOUnoHeurot
e BosHrl.rero, a rar()Ke crpyKTypbr r Qusuuecrur yc,ronufi o6onoqxu HeBHAH-
irnoti xouloHeHTbt.

M.or npe4npHHslt4 nonbrrKy Ha ocHoBanHH Ha[rero MareprraJra sa6,rrrc-
reunrl H3yqHTb HeKOTOpbre I.I3 nepequcJrelrHbrx Bblrue BoIIpocoB.

$ l. Ha6.rrroAeHHs

e.BosHlrqero cpororpa$upoBaJracb Bo Bpe\,r, 3arMeHHfl e 1955-1957 rr.ua 122-cttt peQ,uexrope Kpuivrcxofi acrpocpusuuecxoii o6cepBaropr{u. BceroArf pa3,rrvqnux 4ar-6r,rJro rroJryqelro 16 clexrporpaMM n crexrph.ntsofi o6-racr, l,l, 5000-3850 A (Ar.rcnepcua 28,4 A.l*tn y Hr ) Ha ,rracr,HKax
l4.rrcfopa 3euzr npu noMoxru oArronpr.r3MeHHoro creKrporpaO;. Ul;t;;i;
lI{eJIH crreKlpgtpaiPa 6pa"lacl paeuorl 0,OS nu, ,ro .oor""rcrBoBaJro Ha
[,'IacrHHr(e 0,04 n.m.. cnexrplr pacruupa,rucL, Ao 0,g un. !,auuore o Mare-
pl4a,'ie ua6nrcnesuri npuee4eurr-s ra6fl. 1. B nepno, , uropon, cro,r6ua.x
NPI,IBEACI]bI IO,IT4AHCKae AI]H I4 KaJIeHAapFII,Ie AaTbI Ha6ITAeIII]I1, B TI]eTb.
eM 

- npoAor'lX(I{T€JIbHocrb 3KCII03auut}, s qerBepToM 
- 

qr{c,'ro noJryr{eHHbr-xtt o6pa6orar{Hbix c,,eKTporpaivrM A,,rfl KaxAoii aair,r. B nrro,rrr .ror6q" ynu-SeHbr HoMepa rpyn[, KOTOpbre rro.nyqs;,uao B pe3yJrr,TaTe o6re4aueuua

Ta6nuua I
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2,5
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YI
Sr II

Fe II

Cr II

NL II

Fe t tl)
Cdl
TiI
CTI
Mnl

2,0

/,5

/,0

?a

2,0

/,5

1,0

2,5

Z,O

/,5

1,0
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6,[Nsxrax Aar ua6.nroAeHHfl c yqeroM rrx pacnoJro]KeHr.rfl ua xpunoii 6,recxa.
B 4a.nruefiueM oHH paccMarpHBarorcfl KaK <<Aarbr> sa6,ryroAeHufi. Tar<ux
<<AaT>) l0,rlyqHJIOCb CeMb.

Ha4o oruerurb, oAHaKo, rrro Het(oropbre h3 orlx <<Aar>> nDeAcTaB,'teubl
'r'or.rbr(o o1Hor? crreKTporpauuofi.

CsoIH_as Kplpaq 6nec.r<a e Bogun.relo, rroJryqeHHafl Bo BpeMr 3arMe-
HHn B 1955-1958 rr. (J. D. 2435100--2436690), npeacrasrerra ua cprrr. l.
flpu nocrpoeHur{ cnoAiroii xpunofi 6necxa sa ocuony 6H.[a esflrlr cporo-
3reKTpHqecxue sa6lrcAeHHfl H3MeHeHHf 6,neCra e BosHHqero n cncrer,re P,
BbrrrorHeHHrre l. "Ilapcconon-,rlearrAepoI,r [B], [9]. I( erorl cHCreMe 6u,ru npu-
BeAeHbr cporoa,rerjrpr.rqecKr.re sa6.urcAesux T. Bu4opna [10], /1. Opeapaxa It t1
a l. Tucces a ll2).

(Dorottrerpnqecr(afl o6pa6orra cner{rporpaNl14 npoBeAeHa npH rroNrorqu
perucrpHpyrouero uuxporporoMerp a run a Mon.rlx. Perrrcrporp a M Mbt no,ryq a -
JIHCb c yBeIiiqeHr,rel,r 50. A,rt ecex,'rr4rrr.iii, niluroAHr,rx A,/1fl Lr3rvrepeHr.iff,
o6r,tquur,r cnoco6ou olrpeAeJreHbI 3KBHBa.reHTHbre rxI.tpHHL,r lV7. ONsp,sa-
d'reHTlrbIe rxr.IpHHbr 6,leu4uponaHHbrx ,'Ir.rHI.rti HafiAegu cnoco6ou, I,t3,'ro>xeH-
uunr n [5].

A,ls xo.nuqecrBeHHoto aHailusa cpusnuecxnx yc.tonuli B cr.rcreMe e Bos-
HHqero 6u.n ucno,rrJ3oBaH rvreroA KpHBbrx pocra. Eyayur.r cBepxtHtaHTotvl
crrer(Tpa,/rbHoro runa F2 la, e BosuHqero uN,reeT c[eKTp, Aocratoqno 6ora-
tutfi ,uuuugMLI aroN{oB r.r HouoB pa3,'tl{rtrrbrx 3Jrer\,reHToB. 3ro Aa,uo Bo3Nrox-
Hocrb nocrpot4rb Ar'rfl Kax(Aoii Aarrr ua6.urcAeHlrfr 4-5 KpHBbrx pocra, yqn-
TbrBafl rroTeHuHa,'rbr nos6yx4eHafl ypoBrreri, c xoropbrx Bo3Hr.rKaror JrHHHr.{
p a3,'IHqHbIX 3,'IeMeHTOB.

Kpuerre pocra [ocrpoeHbr AJrfl cJreAyrourax tpynrr 3JreNreHToB.
1. Fe I(1), Ca I, Ti I, Cr I. B arofi xpueorl pocra npeo6.ua4arcxlrrM 3rre-

MeHroM flBrqercfl Fe I(1). floreHquailbt ai r.rcroab3yeMr,lx .nusuri or 0 Ao
2,0 se,.

2,17 rc 3,85 ea), Mn I, Mg I. Ilpeo6.rra-
rBJrrercr Fe I. IoreHur.rarbr nos6yr<-

3. Ti II, Sc II, Y lI, Zt II. ilpeo6naAaer Ti IL ,Ilusnrl BCex 3rrrx HoHoB
r{Nleror Ma,,rbre norerrur.rar'rbl noe6y>x4eHHfl - or 0,3 lo 2,1 ea.

4. Fe II, Cr II, Ni II, r4e npeo6.rlaAaer Fe II. ei o't 2,3 Ao 6 .rs.
5.Mg II, Si II, Eior 6,7 ao 11,5 a6.Kpusnre pocra 4na Mg II, Si II

no,'IyquJrHCb HeyBepeHubtMti H3-3a olreHb MaJroro qHCJra nuuuit B My,,rbru-
IrJrerax 3Tr,rx 3,rreN{euroa. !,,ra lreKoropbrx Aar I<prrBbre pocra no 3THr,r s,,re-
Meu'r'aN,r coBCeM He,'Ib3fl 6u.no nocrpor.t'r't.

Ha cplrr. 2 npe4crae,'reHbr r{plrBbre pocra A,'rrr <<Aarbr>> 7 Als rpynn Ti II,
Fe II, Fe I(1). CnloruHatr ltuHztfl npeAcraBJrrer reoperurrecKyro KpriBylo
pocra, Koropafl 6sr,ra egsra A,'rrr oAHopo4uofi r,ro4e,lrr aruoccpepbr r.r pac-
ctlnraua I(. Xyurepou [13] AJrr c.ryqafl HCrHHHoro rorrou{eHnfl.

$ 2. OnpeaeJreHr.re ryp6yteurHbrx cKopocrefi u reprneparyp
noadyx,qeHu fl v voHrzat\t4tr

!,,rr xaxnofi rpynnlr cleKTporpaMM rro coBMeur,eHr.to reoperuqecr(oil l,t e]vr-

nnpuuecxoll KpHBbrx pocra 6unu onpe4e,.reubr ryp6y,rreurHbre cKopocru ul.
Hau6onee HaAex(Hbre BeJrr.rrrurnbr Lrr HaiiAeuu [o KpHBbrN,r pocra a,rrr Fe II
u Ti II, a Aflfl Her(oropbrx Aar raK)Ke u no Fe I (l).A.rs rpyrr 4 u 5 yta-
,/rocb ouerrurb ut rro rrrHHrrnM Mg II n Si II. Pesynlraru onpeAe,'reHun lgut
Iro pa3JrLlrn.tbtM .3r'reMeHTaM g.Jttr xa>xAofi Aarbr npeACTaB,.teHbr E\ ra6n. 2.
B a'rori xe ra6nuqe Aarorcrr Mar(cuMa,Tbuute r.ny6un:s nusuh Rc, r.rcno"rrb3y-
eN{bre npH l{axoxAeHau norapu(rna cKopocrr.i urixporyp6y,reHruocrn 1g or.
B noc,reAuelt cro,r6[e npr.iBeAeHbi aHaJror]iqHbre pe3yJlbrarbr, [oryqeHHbre
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2. Fe I(2) (am nuuui c ei or
Aalo[luM 3,'IeN{et'tToM 3AeCb TaKX(e
AeHr.rfl - or 2,1 Ao 4,3 ee.



Ta6,ruqa 2

3reuerrt

Fe II
Ti II
Fe I (1)

Fe I (2)

Mgll ,Si II

1g ot

2,75
1 ,25
0,75
3,0
9,0

1",27

1,23
7,21
L,4ot

7,29
1,43

,rj,
t,30
,:.u

1,28
1 ,30
1,40

1, t6

7,25
t ,38
L,43

l,L7

1,41
7,32
r,27
,:1,

[,rq e BosHliqero B [5]. B aa,rrruefinreu pe3yabrarr,r, nonyqssll6re n [5] u or-
Hocsrqueca x 12 oxla6ps l95B t., ycJroBHo crlr.rra.rrr.icb rpynnoii B (<aarori>).

Ha cpur. 3 Nts r<ax4oii rpynrbr cneKrpotparr,rlr (a roM rrucre u l.ns B)
npeAcraB,,rer.ra BaBacr.r[,rocrt 19o, or cpeAHeto rroreHrlua,ua nos6yNAenuqE.

Lg ut

I
a

a
o

lllr
/2J4,t0789 J 4 5 6 7'.8

e;, a0 ei, a0

/,5/,0

/,0

/,51,0

/,0

Orrr. 3. 3anucurrocrr, lg uy ot i, ln" Bcex rraurr.rx <,qar> (cr,r. nepxHr.rri yroJr cnpaBa

It,'rr Ka)r(Aoro rpaQnxa).

Cserrlte l(py)rilul oruocflr'ca t< neiirparbHbrNr aroNrau, TeNrrbre - K HoHH3oBaHHbrtt
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Tex JIITHHfi, no ,KoTopbllvt cr(tl'peAe-

rgracb Be,'l'HqHHa lg or. Xol
3aBHICHMOTCTU lgu1 oT ti HA

rpa$urrax AJtfr 6o'lr,ula,uclna
AaT ,tl0A06eH u cooTlBeTrcTByeT
yM elHbrx eH r.rlo Typ 6YJI eHrsofi 'crxo-
'pocTiH c po,cTorM ,noreHuHara
BO36yXAEH'H'I, T. e. yMeHhueHHrc
07 c y,Be,'l'HqelHliglu r,ry6a'Hr,t B

aln,ocoepe. Be"rluqurHu at A3Me'
HfloTcfl , no Haul'lA{ onpeAe,[eHI'{-

flM, B cpeAneM or 25rcnf cerc Ann
u-0 ea ao 14-15 rcuf cerc l.r.st
Ei-9 ea. Oruerl'itrl B cBtl3l'l c

3THM,,r{TO, COl,rlSCrHO'OrIlpeAeJIe-
susu K. Palira H 3. 'eau A'ilH
[3],'BeJIItqHlHbI ut t HailAe,HHble

flo /lr.rHHfl,M Fe I, 'iae'l\4e'Hqlorctl
A,rs erofi 3Be3rAtl or 24 ttnf cerc

Ailfl e i = 0,9 pa Ao 1,7 rctvtf cerc

4.nx e; )3,0 38. TY'P6'Y.neuTHote

c,Kopocrl.{ B caM blx'B'Heul,lll'i x c,'lo-
flx arl,tocrl,rcpul F-r<ortnotteurut.
r'o HaIrll.lM 'on'peAefle'll'HflM H 'Oln-

peAereHllru e [3], cornacylorcx
oqeHb xopolx'o.

B. AneAucosa l7l !,ns ABYx

Aal- 23.l|l n ll.X 1955 r., co-
orBercrBylotuHx HaullM rpyrlnal'l
I u 5, FIa[IJIa ]t3 KPHBblx Pocrq'
noc'r'poeFIIIbtx IIo JII'lHI'lalt Fe II,
Ti II u Cr II Ber'tt4tluHbl at,
paBHbre 10,5 H 14,5 rcnlcex co'
oruer.luenno. l\i. Xax 16l lnfl He-

CKOJIbKHX AAT BHC 3ATMCHHfl TAI{-
X(e IIOJ'IyqeHbl 3aM€THO MeHbIXI'{e

aeru,rrzHr,r o (or 5 ao l0 rcnlceri),
npHqeM Xax uaruna, uro u1 Pac-
rer or 4,8 xnlcerc Ar.fl E'-
:0,6 eo lo 9,5 rcnf cerc r.;r.tr ei:
:5,0 ea. 3ror pe:y.nbrar Haxo-

Ar4TCtl B rlporHBopeqHI{ co RCeMH

,U.pyrHlllH onpeAeJIeHH flMtl 0 7 ![rf
Aasuot? 3Be3AbI u, no-BI'iAHNIoMY,
oulH6ol{eH.

tr4gN4elreHlle BeJIHqHH ut c

$asoit 6yaer'pacc'Morperlt'o Ito3-
nnee ($ 4).

Teruneparyplt aos6yx4eHI4r orl-
peAeafl ,'u.rcb cJIeAyloIIII,IM o6pasona.
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n,rq xaxAoro 3,'reMeHTa 6amu
N,

nOCTpOeHbI saeucututOCru Ig --i
6t

or rroreHrrr.iar'ra nos6yx4eHua
cooTBercTByroqefo ypoBHrr 8i.
3asacuruocrr.r Me)KAy srr.rMu
BeJIHqr.rHaMr.rAoJrxHbI 6rtrs nu-
HeriHbI, I{ IIaKJIoH I,Ix IIo3BorTrIer
onpeAe,'rr4rr, 0"* : 5040'/7"*,
r4e 7.* - reMreparypa eos6y-
>r4euur. 3ru 3aBucr.rMocra Aa-
lOT TaKXe BO3MOXHOCTb Onpe-

AC,'II,ITb qI,ICJIA ATOMOB B OCHOB-

HoM cocronHHH, lg &, nory-
8o

qarcilIHecfl 3Kcrpano,'rflquefi npr-
ntttx ,rusltti I( ei : 0. 0"* 6u,ru
olpeAe,'IeHbr AJIS pa3,'rl,Ir{Hblx
3r'reMeHTOB rIO BCeM tpyfinaM
cneKrporpaMM. Pesynsrarsr
npxBeAeHbr s ra6,'r. 3. 34ecu
E; o3H392eT Cpe4Hnfi [OreHrlr.raJr
nos6yx4eHnrr rex "uluufi, no
KoropbtM onpeAe,'ItrJlacb 0"*.
Onpe4eneHurM 0"* rpHrrr.icbrBa-
JrHCb yc,'roBHbte Beca or 0,5
4o 3 n 3aBr.rcr.IMocrr.r or HaAe)K-
Hocrrz onpeAe,reHuf . Becy 3
coorBercrByer ouur6xa B orr-
peAe,,reHur.r 0"* nopx4r<a 0,02;
rlpu Bece 0,5 oult6ra MoxeT
AoxoAurb lto -+ 0,i0.

3areu 6u.nu nocrpoeHbr Ba-
Br.{CI{MOCTT,I 0"* OT e;. 3rU 3a-
BHCHMocrr.I ilpr.rBeAeHbI na Qur. 4.
Pasuep KpylKKoB saBacr.rr
or BecoB onpeAereHHfi 0"*,
rrplrBeAeHHbrx B ra6t. 3. Kar
BlrAHo ue Qur. 4, c ynenuue-
Hr.reM rroreHr{ua,ra nos6yx4e-
HI'Ifl 3/'I€MeHTOB Be,'IHqHHbI 0"*
yMeHLualOTCfl, a C,leAOBaTeJIb-
Ho, TeMneparypu nos6yxAeHrrfl-I"* yae.nuur.IBarorcq. Tax xax
I{MeeTCg rrpf MarI 3aBT.ICHMOCTb

MexAy [oreHuuar'rauu nos6yx-
AeHr.rfl nuruuit rr orrrrlqecKorl r,ny-
6uuofr, Tex c,'roeB,tAe Bo3Hr.rKaror

Qur. 4, 3asucr.fulocrb 0"" or{. Ar,rrr BCex
<4ar> (cu. eepxuuri yro,r cnpaBa

A,rr Ka)KAoro rpaipuxa)

Cseulre kpyx{Krr orrlocrrrcq K HeiiTparb-
HbrM aToMaM, TeMIlbIe - I( HOHH3OBaHHbIM.
Pa3Mep Kpy)KKoB nponopqHoHareH Becy

onpe4erenur 0"*
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9TI'I d'tlIulIr{, TO STLI 3aBICI{MOCTI{ [OKa3blBaloT I10 CyqecTBy xoA 0.* C r'ny-

'dwtoft B arMocQepe.
Mri npocnearrr, ,r,,*e Arg pa3ruqHblx sJIeMeHroB u usueHeuua 0"'

c ,pasot.-b6 srola 6yaer:roapo6ueft cKa3aHo uuNe r $ 4'

,'Cpaaueuue aerrtluu jt"* ' onpe4erel{Hblx HaMH 
14,,ApyrHMI'I 

aBropaMl'I'

rroKa3blBaer AOBOJIbHO Xopouee cofracHe (cM' HHxeJ:

eacuerrr n1:]33#" tlt tcl

I Fe II, Cr II, Ti II 6600' 6300'

I re r (1) 5o4o ) sooo"
i ne I (2) 52oo J

jAr" apurne,Lrr T"*, orIpeAeJIeHHbIx HaMH' c Aa,H'IMI,,--B' AseA[conoft [7]

*"iTtp"lrirrn Tu*, nifaenurge rro erreMeHrau Fe II, Cr II ra Ti II, tar rar
p, t7\ T^- orrDe-[eJIeHbI rlo gTI{M aJIeMeHraM. 3ateu' 6palocu cpeAHee Aafl AaT

f J, d. 5l"ar'ueo6xo4nMo orMer6rb, qro raKoe o6teAunesue sJIeMeHroB He

coBceM npaBr{JrbHo, raK KaK I,Ic[oJIbsoBaHHe nvrsuit Fe II u Q1 -$ ltptlso4ut
K sHaqlrTeJrbHo orJII{qarcIqHMcrI ?n"* no cpaBHeHI'IIo c Tex Ailfl Ti II. flpu cpae-

HeIrr{u c AaHHbrMLr M. Xax [6]r"* no Fe I (1) n Fe I (2) 6u"rrn ycpeAHeHbl ArIrI

Bcex HaIIrux Aar, BKJIIoiIan n 4aty 8.

' / N' \
,3asHcllN4ocrr4 rrilru (,* O, 

e;) laror Bo3MoxHocrb o[peAeJll4rb qI'IcJIa aro-

MOB TOrO LIJII{ AHOIO SJIeMeHTa B oCIIOBHOM COCToflHI'II{ - 
BeJII'IHI'IHbI lg - , Ko-

.N
rop,e paBHbr lg+, rAe N-[oJrHoe qtrcJro aroMoB AaHHoro rI4IIa (s 4au-

Hoft Cranuu l.tonnsa(ur), a U -cyMMa 
no cocrOfHI'IflM. Ha,iluque BSJIHIIIIH

ls jL aflg xaxoro-.nu6o gJreMeHra B AByx coceAHLIx craAllqx lloHu3aullll B co-
"',U
BOKy[HocTr{ c BeJILIqLIHaMLI fr1 (xoerpQuU?IeHT nolJIoIqeHI{E B HeIIpepbIBHoM

cnexrpe) AaeT BosMoXHoCTb oflpeAeJrr.rrb no Qoprray.ne_ caxa I4oHI{3aUI'IoHHbIe

t"oon.iratyp" (0) or sJIeKrpoHHbIe AaBJIeHI'Ifl (lqP)r--ilgu onpeAereHl,r. 3rI'Ix

naparvrerpoa Mbr cJreAoBaflr,r flpoqeAype, onucaHHoft s [5]. .[l.na tpex sJIeMeHroB -
Fe Cr r,r Ti rrlrr cMorJrr.r olpeAeJILITb lg { *Un .4.nn ueftrpa.nbHblx aToMoB' TaK

t4 p1fl r.roHoB. 3naqeuus hr 6rt.[tl sltq[cJleHbl IIo Rc. HaftAeuurte .3HaqeHl{fl
ir, ? fSP, npune4erot " ti6r. 4; zenu'mult 0; u lgP, no Fe uau6o'nee yse-

I

PeHHbIe' T a6nuaa 4

Ti

['pynna

-7,L4
-1.,L4
-1 ,08

-1 ,08

-1 ,08

-t ,08

-L,LZ

0,77
0 ,79

0,76
0,83
0 ,78
0,78

0, 70

0,80

0 ,70
0 ,82
0 ,82
0, B0

1,,02

t ,06

:-
l,Oz
t ,03
L,13
0,91

0,30
0,20

0,30
0,30
(0,0)
0, 60

!,L2

n*u

lgl'e

ol

0.77

lgP e

L
,
J

4
5
6

I
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Mu nu4uiu, r{ro rro Fe, c o4uoli cropoHbr, u no Cr a Ti-c npyroft, no;ny-
qeHbr oqeHr, pa3rtrrrHbre 3HarleHr.{f 0; u 1g P". !,nfl Bcex Aar no Fe I.IMeeM
q ols t lg71-0,77, a no Cr r.r Ti s cpeAHeM [ ,r,02 w lgE,- 0,30.
Orclo.q,a, no-Br{Ar.rMoMy, Mo}KHo gaK,l}orir.rrb, rrro 3HaqeHr4x 0; w lgPr, uafi4eH-
utre no Fe, oruocfrcrt r 6o,ree rny6oNul,t cr'IofM n arMoc$epe 3Be3Abt, qeM

3HaqeHufl 0; u ig Pr, sait$essL,re lto Cr u Ti. 3aMerr.ru, qro eC.tu r{Hreprrperr{-
poBaTb floryr{eHHoe r.r3MeHeHr.re Pn c 01 I(aK r4sMeHeurae c r,ty6Huoli n arnaocQe-
pe, To MqlKLo c.[,eJrarb Br,rBoA o 6o,tsruofi nporfxeHHocrr.r aruocQeptr cBepx-
rr.raHTa F. fieftcrer.rre,{bHo, n"rrr ariuocQep sBe3A, MoAeJrlI Koropbrx paccqr.rraHr,I
B npeAloaox{eHHlI, IITO OCyXI,eCTBJrfleTCfl nIApOCTaTlIqeCKOe I'I TepMOALIHaMrrqe-
cKoe paBHoBec-Hr, oKa3brBaercfl, rrro tpaAr.reHt 0Tl0lEP, ueHRerct B npeAeJrax
or 0,025 4o 0,073 [pr.r r.r3MeHenzt4 "(, or 0,01 Lo x - 1,0 (crr,l., Haupuuep, 1141;.
!,"rra arrraocQepbr cBepxrutaHTa 3Tor rpa.u,r.reHT, uafi4eHuurfi no 4auur,lu ia6t. 4,
cocraB,'rfler B cpeAHeM 0,335, T. e. npr,rMepHo Ha noprAoK 6o"ltrue. 3ro noxer
6url c.ue4crnueu xpafiHe MeAr'IeHHoro r.r3MeHeHufl gJIeKTpoHHolt n.norHocra c

l,ry6unoii e aruocrpepe, r. e. cJreACrBr.reM 6o.lturoft nporrxeHHocrr arnaocQeptr
F-cnepxrnraura.

flo,ryveuHue 3Har{eHr.rrr 07 B cpe!,HeM xopori]o cofJracyroTcfl c cooTBeTcTBy-
roulr{Mrr 3HaqeHr.rflMr,r 0"" o ra6,u. 3.

Oruerrzu, qro A,,rfl Aaru 8 onpeAeJreHne cpeAHr.rx 0,. u lg Pr, npone4euHoe
n [5], 4aer 3HaqeHurr 0,74 u 0,66 coornercrBeHHo, T. e. HecKoJrsxo 6o,ree stt-
coKyro T; I]pvt roM x(e npr.rMepHo suaueHuu lg Pr.

$ 3. Hsyuenue HsMeHeHnfi W^H Ro co BpeMeHeM

B [6, 7l conocraBJrrrrorcfl or(Br4BaJrer.rrHbre muprrHbr nytnufr, B cler{rpe
e Boguuqero Bo BpeN,rt LI BIJe sarMeHllfl. [e,raerca o6utuii BbrBoA, rITo,IIt.l-
LrL1r4 c MeI-rbuJLiM]4 noreHur.iaJrauu nos6yxAeHr.it 3a crrer Frarox(eHug nyuuit
o6o"noqxu AoJrlr(HbI ycr.rJrrrBarbcfl Bo BpeMrr 3arMeHHf e 6o,,rtmeit cre[eHLI,
qeM r'rLIHHr.r c 6o"nee BbrcoKt4MI,r noreuulraJralrt.r nos6yxAeHizg.

M. Xax [6] no cner{rporpaMMaMcerrcoxoijr lucnepcueri (2,8\ltvtu) cuor-
JIa orAeJrHTb JrrluHH o6orroqxu or nusui F-rolrnoueurbr AJrfl AByx Aar Bo
BpeMfl sarMeHHrr. I,Is ee onpeAeneuufi lZr nusuil o6o.uoqru u F-xounosey-
'r'bl cJreAyer, r{ro B cleKrpe o6o"roqxa H F-xounol.reHrbr B cpeAHeM cpaBHre-
MbrMH Iro tTHTeHCI{BHocrH oKa3brBalorcrl JILIHUH Heiirpalruux aroMoB co
cpaBrrr.ireJrL,Ho MarbrMH noreHrrr.iaJrauu ao:6yxAeHHr. Il:.z.uuv, )Ke rloHoB B
cner(Tpe o6onoqxr.r 3a peAKr4Mu r.rcKr'IIoqeHrflMH oKa3brBarorcfl B 1,5-4 pasa
cla6ee coorBercrByrourux .ilr.ruufi B cneKrpe F-xounoueuru.

Eo.rree HI.I3Kaq AHCrrepcug HaIrIHx cner{TporpaMM He Aa"rla B03Mo)t(Hoc,r}r
Aocraror{Ho HaAexllo orAeJIHTb JtHHiuLt 3arMeBalorrefi o6o,toqrr.r or ,ruugii
F-Korr,ruoneullr, nogrol\,ry Bo BpeMg 3arMelrtlfl r\{br onpeAe,'rHJrr.r ,rH[rb
<cyMMapHbre>> \V7, o6yc,roe.teuHL,re rorfloulelrueM KaK B aruoc$epe F-xou-
roHeHTr,t, TaK h B 3aTMeBaroueri ee o6o.noqxe. B raxou c,,ryqae corrocTaB-
JIeHHe cyMr\,rapHbrx Wx ilvHilit Bo Bper,rs r.r Br-re 3arMeHHrr xar 6yAro 6u
.tlaeT Bo3Mox(Hocrt BbrflBlrrb ror BKJraA, Noropui.i BHocHTCfl B pasrHqHrrle
JrHHWU 3a cqer norJrouleHlifl s o6o,'rorlKe HeBHAHuoli xounoHeHTbl s roii
u"na ulror)r $ase sarrraeuarr. 3ro no3BoJn4Jro 6tr xocneuubtM nyreM cyAr,rrb o
cpusuuecxnx ycr'roBHfx s o6oro,lxe.

3a4aua, oAHaKo, cyurecrBeHHo ycJro)r<Hflercrr 3a cqer pacceflt-ti.trr H3Jryqe-
uus F-xounoHeHTbr s o6oroqxe. flnn npoBeAeHHr raKoro cpaBr]eHrifl ML,r
pae6utu JtyLrHH Kax{Aoro uefirpa,rtuoro aroMa r{ r.roHa Ha ABe-Tpr.l tpylnbr
B 3aBuclrMocrr4 or Hx [oreHur.ra,ua noa6yx<AeHxfl. tlacno raKHx rpynn Aocru-
raJro Aecflru. Als xaxAofi rpyn[br 6r,r"no npoaeAeHo cpaBHeuue 171 nuuur.1,

Arfl pa3,'r[qHbrx Aar ua6"lrcAeuuli. Pesy,ltrarbr 3Toro cpaBHeHr.rfl npeAcraB-
Jrenbr Ha Sr.lr. 5.
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@nr. 5. 3asnct'tlroctb Be,rrtttrrH LlgY or q, no,,ry.reHHbrx npu conocra-
/\

BJleHrrr{ HeKoropbrx rpynn (civl. uepxHuri yroJr cnpaBa Ha r{a)KAoM rpa$HKe)

Cserasle Kp),)Kr(Ir orHocrrcrr x IIeiiTpanbHbr[r aroMaM, TeNrHbre - r( r{oHI{soBaHHbIM

flo ocrE a6cuucc orJroxerr cpe/{Huft noreHuraJr Bo36yxAeHufl ltvl*Lrft, 06'
pa3yrox{I,Ix ry r4r1[ r.rHyrorpynnr, 

#: 
o", ooor#.rr- BeflHqHHbl

^ 
lst': lst' @)-tet'@,),

the h v fi2- HoMepa, o603Har{arculrre coorBercrByrouue ,[arbl I.,I3 Ta6fl. I
(yxasaHsr Ha $Hrype cnpaBa). 3saqesNs l7l, 6u.nu conocraBJreHbl AJrfl cJre-
Ayloqux nap Qa3: (5,1), (7,1), (B,l), (6,2), (8,7).
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14s pacct',torpeHHfl $nr. 5 MoxHo cAe,'Iarb cJIeAylourue BblBoAbI'
l. ]4s\reHenug \V r, B cneKrpe e Boguuqero c reI{eHHeM BpeMeHH npouc-

.xcAqr, so o6uqHo HeBeJII'IKH, B cpe(HeM ^noprAKa l0-15|s, o4Haxo Ant
Aalbr 7 erfl Hsrr4eHeHllfl Aocrrltator 6070. 3ru 1t3MeHeHHq cdreAyer cr{HTarL
peaJrbHbrMrr. flocxo,rsxy MeroAliKa o6pa6orxr.i Bcex ctleKTporpaMM, B Tolvl
quc,'re u n [5],6ltna conepueHHo roxAecrBeHHa, MbI He Mo)KeM oxHAa'rb
6o,ruruux cucreMarr.rqecKux our6or rpu nepexoAe or Aarbt K Aare. Pea.nl-
HoCTb aTHx l.iglteseHlall noAKpeflJlfleTcfl C,'IeAy]oullllut o6croflTelbcrBoM. Co-
IocraBJrffeMbre rr,rHr4H HMeJrr4 lzl, OAHOTO nOpfAKa BO BCeX rpylnax, MexAy
Ter\4 r{a cpar. 5 npH conoctaBJIeI{tlH Ilexoropbtx 4ar o6rrapy}KHBaercfl flBHaf

\Y,
3aBilcnMocrr Algf ,r noreHuHaJI a sos 6ylKAeHlIa.

2. 3saqureJlbuafl, ecJIrr I{e lloAaBflfl}oudas qacrb LI3MeHeHHLi 17^ co Bpe-
r,reHeM cBfl3aHa cKopee c ux I.i3Mer{eHI.ItrMr,r B cneKTpe F-roltnoHeHTbI, qelt
c Har'ro)KeHLier,r nuuuii o6o.noqxu Bo BpeMs sarMeHI4fl.

B carvrol,r Ae,re, corocrae,'reHrae W2, AJIfl AByx nap AaT BHe 3aTlvleHHfl
(7,1), (8,1) nrrae.naer raKue x<e, ecJrH ne 6d,nlurne, H3MeHet{Hn B W?\, KaK
LI npH CpaBHeHHH TaKLIX Aar, Ha OAHy 113 KOTOpbIX npHxoAHTCs sarMeHl'le,
rianpHMep. (5,1), (6,2). Ma.noe B,'rr.rflHr.re nuHufi o6o,roqxl.r Ha pa3Hocrll

\Y/ 
^AIC ^1 Br.]Ar{o H H3 roro, qro H3 cpaBHeHllfl AByx pflAOB lV7Ro Bpelvlfl

,)\

sarMeHus (5,1) u BHe ero (6,2) neproe rroKa3blBaer pa3JrHqHe a 1V7 , KaKoe
6u,no 6rt B cryqae 3aMerHoro BJ'tutlHvttl o6o,roqxu Ha cneKTp Bo BpeMr 3a-
rrvreHHE (aara 6), Bropoe )Ke noKa3brBaer nporr.iBonono>rnrtfi sQcpet<r.

Iiau6onruree pa3.rrllqHe s lvx BbrflB,']rrercfl rrpI,I cpaBr.reHlilr Aar I u 7
(o6e eue sarlrelrua) . B aary 7 exszszrreHrHbre rurrpr4i-rbr 3aBbttrreHbr tto

cpaBHerJr4ro c Aaroft I ua neru,rr.rHbr or 5 Ao 600/6, npuuer,r 3ro pa3rrlr{He
sBHo pacrer c yBer'rHrrelrueM rroreHrruara nos6yx4enrta.

AuarHs Qr4suuecxrax naparvrerpoB arNroccpepu F-xounoHesrH s Aarrr I
u 7 noxaguaaer (cu. rro4po6Hee $ 4), uro 3rH Aarbr xapaKrepu3ylorcfl
C"I]CAY]OXI.H MI] AA HI{bIMI.I.

a. B 4aTy 7 ryp6yaeu'rHafl cKopocrr 6o"rt ure, r{eM B aary I B cpeAHeN{
ua 20olo.

6. Teuneparypn nos6yxAeHHrr B Aary 7 n cpeAuerra panuu 7"* s AarY
1, a rer,rneparypa HoHH3auHr.r B Aary 7 c.nerxa Bbrrre, qervr B aary 1. flo-

c,'Ie,llHee o6crorlenlcrBo rpoflBJrflercf rr B HecKoJrlxo 6oarureil (n cpe4-
uer,t) creneHu HoHu3arlHH B Aary 7 no cpanueHuro c Aaroii 1.

B. I [eHrpa.nrrtsre ray6uurr tuuuil rpaKTHqecKV EJtfl, BCex 3,'reMeHToB
s Aary 7 6o,rrrue, qeM B Aary 1, Ha 10-200/6 (crvr. uuxe), qro, B cBoro
oqepeAb, ri{o}I{er 6btru cnseat{o c r.r3MeHeHueM o6urerz npo3paqHocTu aTt\{o-
crfepur B HettpepbrBHo\,1 cneKTpe a c H3MeHeHHeM rlHCaa notJroularcx{rlx aro-
I\,1oB B arnocrpepe. Ocna6,reHrae ,runuii B Aary B no cpael-reHHro'c Laroi 7,
pa3Hoe l.ns, nuuurt uelirpa,rluux 3r'reMelrroB H HoHoB (cpur. 5), Moxer
6urru onsrr-raxa o6rqcHeHo (xauecrneuuo H Ao ueNoropoi.i creneuu Sop-
uanruo) yMeHbrueHrreM reMneparypu nos6yx<AeHurr npu nepexoAe or ,larbl
7 x 4are B (cu. ra6n. 3 H S 4). 3ro rrplrnoAur K yMeHbrrrerruro HacefleHHo-
c'r'ei;i nos6ylKAeHHbrx ypoeueft xar ueil'rpaflbHbrx aroNroB, raK H r.ronon. Vee-
JrHIreHr.re crerreHr{ HoHH3auuIa (c,ra. Qur. 6) npano4rar x 6o.nsureivry oc,ra6-
r'IeHHlo,rlruuft uefirpanr,ulrx gJreMeHToB or ]I^arut 7 K Aare B B cpaBHeHr.r[
c JrHuHrMH HoHoB. Cxopocrl MeJrKoMacura6nofi ryp6yneHunH [pr.r 3roM
ocraJracb [paKruqecKu HeH3MeHHofr. Tax >xe Mo>xHo o6:r,tcuilrr, no xparl-
Heii nepe KaqecTBeHHo, H pe3yJrbrarbr corocraB.[eHHfl lV x r] Apyrue Aarbr.

Burlu nocrpoeHbr 3aBHCrrMocru rny6uu nnsufi BoAopoAa H MeraJIJroB
(Fe II, Fe I, Cr II, Ti II, Sr II, Sc II, Ca I u MgII) or Sasrr, Koropbre
IIoKa3blBaloT, rITo uy6laHtt nuHuft BoAopoAa 3aMeTHo yBeJrHqHr'rHCb Bo
Bpe[,r, 3arMeHLrs. iluuytu Mera.rrJloB He [oKa3bIBaIoT 3aMerHoro yBerxqe-
Hur ray6uu npu BxoxAeHr.ru 3Be3Abr B 3arMeHHe. Kpoue roro, ua6.urc-
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AaeTCf HeKOTOpOe yBe,'IHIIeHHe l,'Iy6HH 3TI,lX Jll.lHHi.i y)Ke IIocIe 3aTllleHl',itl

(A,ls Aaru 7) . Taxoe yBeJIHtteHlle r,ry6uu nunufi BoAopoAa Bo Bpex'lfl lla'l-
MeHr.if MoNiHo o6t,gclrurt BJtuflt.tHeM o6onOqxH (,ruuul.t o6O,IoqKu HaliJIa-

AbtBalOTCf Ha JIHIILII{ gBe3Abt). TO, utO JI[luHH illeraJL'IOB ]le nOKa3blBalo'r
3aMelHoro yBerHqeHI,rq r,rry6Nu Bo BpeMa 3arMelllIff, B113NIo>xHo, cBfl3aHo
Co CpaBHurer'rbHo He6oflbrxoii AHCnepCuetl HaulHx CileKTpOlpaMM 1l Hel(o-

ropbrM ypaBHHBaHHeir,I Ro r.r3-3a pasMbrBaHHs Jlr.IHlIrl Ha CneKrpolpaMI\lax.

$ 4. O6uree o6cyx4eune pe3yJlbraroB

flpone4err,r KparKoe o6cyx<4eHue rex H3MeHeHHIi, I{oropble npoficxoAsr
B C[eKTpe H aTMOC$epe e BosHlaqelo Bo Bpe]uq 3aTMeHHfl ]I BHe elo. npH
sTOM 6yAerrr npeHMyxIecTBeHHo onLrparbcrr Ha pe3yJrbrarbr, rparbI,tqecKI.I
npeACraBJreuHbre Ha $ur. 6. Ha aroli Qurype l{aHeceHbI cBepxy BHI'i3 H3\'le-

Her-rHfl c reqeHneM BpeMeHLI CJIeAyl0xlHX BeJII{rII'IH:
a) 6,recxa 3Be3AbI,
6) UeHrpaJIbHbIx r,rly6uu ns6panuttx ttuuui.t nor,IoilIeHHs HeKoropl,lx

3JICMCHTOB,
n) lgu, HariAeHHbrx H3 KprlBorl pocra,
r) renaneparyp nos6yx4euun (0"*),

A) crenenu HoHH3aur{i{ - orHolxeHHe noJlHoto qllcra }toHoB AaHHolo 3,'Ie-

Meura K ronHoMy rrrcry Herirpa"nsunx aroMoB - (Wh),
e) reuneparypbr HoHr43auuu (0i) u lgP,, HafiAeHHbIx no Fe.

Aera,rrrsrtfi alailLrz eroro rpa$tll(a c npHBJIeqeHHeM B c,'tyqae rleo6xo-
AHMOCTI{ PC3-VJIbTATOB, TIO,IIYI{CHHbIX B NPEAbIAYUIHX NAPATPASAX, IIO3BOJ'IflEI

CAeJI aTL CJIeAyIOqHe BbIBO.4,bI.

l. IIpu BxoxAeHHI.I 3Be3AbI B 3arMeHHe ueHTpaJlbttbte r,ly6uutt .naHutTI

BOAOpOAa nOKa3l,lBalOT 3HaqHTeJIbHOe yBe,lllLIeHI'le, Bbl3Bal-lHOe I{a,'IO}KeHHeN'l

Ha crreKTp F-Nounoueurbl cneKrpa o6o"toqxu. flosle BblxoAa H3 3arMeHHfl
r.ny6uuu nuuufi BoAopoAa cHoBa yMeHbIxalorcs. flonsocrblo noATBep)'KA,a-
iolcr pe3yJrbrarbl, noJlyqeHHbre M. Xar< [6] a,ls AByx Aar Bo BpeNlfl BblxoAa
sBe3Abr Hs 3arMeHr4a (nnnapr H anperb 1957 r.) I.I cBuAere,'IbcrBytolune o
3I{aqr.ITe,'rbHoM yBe,'rHqelluH t,/Iy6HHbI JlHHl.lH Ho B cIIeKTpe e B03l-lflqefo 3a

CIIET I.I A,'I O}KEFI Hfl CII CI(TP A O6O,'lOTIKH.
llusuu MeraJrJroB TaKxe [oKa3blBaror Hel(oropoe yBerHrIeHug .Rs npra

BXOX,I,eHHI{ 3Be3Abt B 3aTMeHLIe.
OAsaxo roc,'re oKoHrraHaf QorouerpltuecKoro 3arMerrr.ir (l,ln aarct 7)

rny6auu luvui BoAopolla I,r MeraJL'roB BCe eule ocratorcfl uecxo.qsxo 6dnr,-
ruHMrz, qeM gro 6rr.lo nepe4 Har{a,'roM sarl4eHrzfl (A.na Aar 1 u 2). ero
Mo)Ker 6ttrt sbtseaHo HaJIr.rqHeM y 3arMeBaroulelir o6o.rroqr<u BecbMa rtportt-
xeHHoro o6,raxoo6pa3Horo <<xBocra>), BbtrqHyroto no op6HTe. Ha so3NIolK-
HOCTb CYUICCTBOBAHI.]fl TAI(OIO CTYX{EHHf BCUICCTBA B IIJIOCKOCTI4 OP6I{'I't,I
yKa3brBaJlocb, B rlacrHocru, n [1].

Boguo>xHo, eruru o6:sgcHrrercg I,I To o6crogreJrbcrBo, qro rtenpaBurtbt-tble
Kore6aH[r 6.tecxa 3Be3Abr HenocpeACTBeHHo rrocJre 3arl,rer{Hfl npoHCxoAttJIH
c 6o.uruefi aMn.rrLrryAori lr ul,Ielu rrecKo,rrbKo uuori xapar(Tep, qeM Ao 3arN,te-
HHfl, q1g Mo}KeT 6trtl cessauo c $,ryr<TyaII,lzgMI{ IIJIorHocrH B <<xBocre>.
,IIrc6onuruo raK)Ke, qro xapar(Tep u3\,reHeHrarr 6recxa Bo Bper\4r nonnoli
tfasu sarueHufl BecbMa cxoAeH c r.i3MeHeHLIetvI cpa3y )Ke nocJle 3arMeHug
(Ao cepe4uult 1958 r.), Ho or,'rnqaercr or KoJle6aHt{it 6,'Iecxa Ao 3artvtell}Ifl
H Bo Bropoii. noronune l95B r. H ro3AHee. rlo cpeaueMy nepHoAy ratl-tt;{
xo.rie6anail 6necra, ecaH npunHCbrBarb r{x npoxo){AeHI,trc nepeA 3Be3Aoil
F o6.raxoo6pasHoro <<xBocra>>, Mo)r<Ho orrerrr.rrb pa3Mep o6,laron, oSpa-
3YIOUIUX 3TOT XBOCT H, BO3NIOXHO, BKr'iIOqeHHbtX TaKltie B BHAe OTAe,lbHbtx
cryc'|KoB B ocHoBllyto, 6o.nee HflH MeHee arvropSuyro 3arlYleBaIoulyrc o6o,'Ioq-
xy. Cpeauuii nepraog, raKux xote6aruufi cocraB,'rrer oxoJro 85 auelt. flpu
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cKopocrr.r ABHxeHHfl 3arMeBarou,eri o6onoqxu no op6ure nopflAr(a 15 rcnlcerc
notrlyqaeM, qro 3a 3ro BpeMfl BarMeBaroqee o6.naxo npofi4er nyrb oKor'jo
l0t3 c.tt, r. e. paccrorr-rHe, irpHMepHo paBHoe AHaMerpy F-xonncnesrlr. fIo-
BHAHMOMy, pa3Mep <<O6"[axos> s o60,'roqKe H (<xBocre)> cpaBHr.rM c pa3tvre-
pou F-xotrloHeHTbr. IIo aprn,ruryAe H3MeHeirus 6,recxa Mo)KHo oueHHTr,,.rro o6,laxa oc.[a6,[qrcr 6necr r.rraBHoro KoMnoHeHra Ha l5-20%. He
I4c,KJ'iIoqeHa, KoHeqHo, Bo3Molt(Hocrb, rtro 3ToMy flB,,jeHrlo MolKe.t 6ttrl uari-
Aeuo H ,npyroe o6r,gcgeuue, ,tel,r 6o,ree qro cpeAHffl flpKocrrr 3Be3Abt Ao r.r

ilocd're 3arr,reHHf 6u,na npuvrepHo paBrraq. orNrerr]r,4 Aaaee, qro npH Bxolr(-
AeHHH B 3arMeHHe xapaKrep H3MeHeHHr Ro ! ,rruHuli Ti II u Fe I (.luuliu c
NlaJIbtMlI e; ) oueus cxoAeH, B To Bper\,tn KaK A,rrfl tuuuit Fe II (6o,rtruue
e) 6rt,r uecxo,'u,Ko HHbrM. Bos\,{oNno, qro 3uaqureJrbHar qacrb I.r3il{eHe-guli Ro y ,ruuufi N4eraJIJroB MoxeT 6r,rrb csqgaHa c r..r3MeHeHHflN,rr.{ (rnsu.re-
cr<r{x ycroBnfi n arnrocQepe xounoueurtr F.

2. Typ6y.rreurHbre cKopocrr.I, olpeAeJreHHlre rto pa3,']I,triHbrM 3JIeMeHTaM, TaK-
xe MeHfllCTCfl BeCbMa SaMeTHo C TeqeHI'IeM BpeMeHI,I, oAHaI(o xapaKTep H3MeHe-
HLrfI us co BpeMeHeM 3aBHCHT oT Tolo, ro rl,IHHqM Kal(oto 3,'teMeHTa onpeAe-
,rrsJracb 3Ta cr(opocrb. Ans Ti II u Fe I flsNaeHeH[q u/ raKX(e B 3HaqHrerb-
uofi crenesrr no4o6uu, xorfl rr or,'ruqaorcfl (I<ax u B cJryqae R6) or lrsr,aeHeHlrfi
at r,tfl Fe II. olereruM 3Aecb, r{ro rrocKoJrbr(y KpHBbre pocra .(r'rr Fe I u Ti II
CTPO}IJIHCb H AHAJIH3HPOBA,'IHCb HE3ABI,ICI,IMO, rO NO4O6I,iC B I{PHBbIX H3MEHC-
Hytr at co BpeMeHeM A,'rfl 3Tr.ix AByx 3JTeMeHTOB C,leAyeT npt,t3HaTb peaJrb_
HbrM, TaK )r(e KaK r.i orJtHqr{e or H3Mer{eHuft n a1 a,rlg Fe II.

flocxonsxy r'rHHHlr Fe I u Ti II soslrur{aror B 6onee BepxHHx c,,rorx a'f-
lroccpepr,l flo cpaBueHulo c,'rHHxrrrrru Fe II, uoxuo c4enari BbrBoA, r{To xa-
paKrep H3MeHerrufl o I B BepxHr.rx cJroflx aruocrpeplr cBepxfHrar.rra F o'r.nrr-
qaercfl or xapaK'tepz Lr3MeH€HLrfr o1 s 6oree r.ny6oxux c,'roflx.3rH usxae-
HeHHr or Anq Fe I a Ti II noryr 6brrr ,{acraqHo cBfl3aHbr c reM, qro B

JtvlHuflx STHx 3JIeMeHToB BJu.itHue o6o,roqxH Ao,rr>xHo nporrBr,rrbcfl cHJrbHee,
qeM B Jtr4tluflx Fe IL O4Haxo BbrBoAbr npeAbrAyulero [apatpaea (cpaaueuue
Wx lJrrr pa3rlir{Hbrx 4ar) roropqr o ro\a, qro H3MeHeHue co'eper,reueu IZ1
,'rusllfi (n rolr q[c,'re u nusufr, Fe I a Ti II) sa cqer BJTHSHHq o6o,ro.rxu, ro-
RttAa\{oMy, cyu{ecrBeHHo MeHbIue, rleM 3a crler Hecl.aunoHapHocrtI arvocdpe-
pbr cBepxtHraHrcxoii F-xoiranoueHrbl erori cHCTeMbr.

3. O6uapyx<r.rBaercfl u3NreHeHHe rei\rneparypu nos6yx4eHlifl co Bperte-
Hel\t.

Kax u B c.rryqae Ro v ot, xoA r.r3MeHeuas 0gx co Bp€NIeHeM OKa3brBaerc,l
no4o6uui'r y Ti II u Fe I (.nuHur c MaJrbrNlrr e; ) n 3aMerHo or,'ruqaercr or
xoAa 0"ay Fe II a Cr II (nuuuu c 6o,rllruHrra^ u, ).Aun.nuryArr ugnaeueriufi
0"* y Fe I u Ti II 6o,irr,me, qeM y Fe II u Cr II, oAr{aKo orubcure;lsHbre r.r3-
MeHeHI]fl 0"* (H reMrteparyp eos6yNg,eHrlfl) y BCex qerbrpex 3,'reMerrroD npr.r-
I\'IepHo oAr.lHaKOBbr lr COCTa Bd'rfl ror -f B- I 0 % .

4. Creneuu HoHH.;ar{HH (u ornrn* cryqae lg&u') lr:tNleHflcrcfl co\ ' " Noluo)
BpeMe[reM. To, uro H3MeHeHr,rfl ee npHMepl{o noAo6uu AJrfl BCex rpex a,,re-
N,rer.rroB, y Koropbtx Mox{Ho 6nr,ro onpe4eJlHTb rrucra aroMoB s AByx coceAHnx
craAuqx I'iol{ll3allufi, cBHAereJIbcrBytor o pear'IbHocra 3THx I..r3wteueHltft, tax
xtlK oTHoIXeHI{e 3T}rX qUCeJI OnpeAeIqIOCb AJrfl KaX(AOtO 3JreMeHTa rre3aBr.I-
cr.rl,to. 3arurerHoe yBeJrurreHue crerreHH Horru3auHr.i or Aarbr T w l,are 8 yxe
o6cylxla.toct n $ 3.

5. I4s\aeueHufl s ei u 1g Ps, uaii4euHtre no Fe, raKxe cpaBHr.rreJrbHo
HeBer'rHr{H. I,lgneHeHEfl B 0i A.[fl Fe o6parnu H3MeHeHHaM 0s1 AJrfl sroto )Ke
3,f el\,leHTa.

flpone4enurrti slrue aHar'u43 cner(TpoB e Bogsu.lero [ro3Bo,1fler ycraHo-
BHrb peaJrbHocrb H3Meueuurl co BpeMeHeu cpuauuecKux ycJroBuli a arrvro-
c$epe F-xorltnoHeuru srofi cucreN,rbr. Buecre c reM BJtufluue o6o.noqxu o6-
HapyxHBaercq rto Harr]HM cneKTpotpaMMaN{ AoBoJrbHo cna6o, nposBJrrflcr)
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.Jn4[rb B HeKOTOpOM l'I3MeHeHHI',I rfly6ilH JtLlHVfi BOAOpOAa H I{eTaflJIOB npl'I

BXOXAeHI,lll 3Be3AbI B 3aTMeHI.Ie I'Ir BOSMOX{HO, CJIa6oM HSMertreHHI',I pflAa na'
paMeTpoB, noJlyqeHHbtx I,l3 KpuBofi pocra. HexOrOprte I'I3MeHeHI{l B cfierK'rpe

BO BpeMfl 3aTMeHI4fl, Bo3MOXHO, yCKOJIb3HyJII{ OT Ha[IeIO BHI'IMaHH'I I{3-3 a

cpaBHHTeJIbHo MaJIOtO q!IcJIa cneKTporpal\{M, npuxoAfl[(Hxcq HenocpeA-

crBeHHo Ha nepHoA 3aTMeHHfl.
O6HapyNeiHbre HaMH r.r3MeHeHHs B crre.Krpe e BosHllqero o6ycroBrleubl

s 6orlrueft qacrl{ Hecra6urbHocrbio arMoc$epH F-xouloneuru'
Ilo;ryueuHbre HaMH pe3yJlbrarbl ex1e. pa3 a 6o.nee [oJIHo noArBepx(AaIO'I

3Haqll'r'ed,rbHylo Hecra6HJlbHOCTL' arMOCQep' CBepxrfiraHTcIiI 3Be3A, OTMe-

qaBuylocrr paHee pfAoM aBropoB (cu.,. uanpuMep [15] H [5]), ]I lo3BorlflIor
3aKJrl6qr4Tb, r{TO I43MeHeHI,tf BLIAI{MOIO 6JIeCKa CBepxlHlaHTOB CBq3aHbI C 3a-

MeTHbrM HsrvreHeHHeM ocHoBHbIx IIapaMeTpoB, orIpeAeflfIouII4x cTpyKTypy

aTMoCOep 3TI4X 3Be3A. Mlt He l{il{eeM celiqac BO3MOXHOCT}'I CKa3aTb r{TO'

.nu6o onieAeJleHHoe o np{yI{_Hax srux I'l3MeHeHI'Ifi.

Anroiri 6laro4aprr T. M. Eapraru 3a 3HaqI'lreJIbHyIo noMolub B o6pa-

6orxb creKrporpaMM.
t4 uas 1962 r.
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cTIEKTP0@oroMETplIqECKOE LI3yTIEHHE Be-3BE3A
c MotuHbrMH OEOJTOqKAMH

A, A. Eonpu!rc, H. H. npoHurc

Ha ocHosaHuu 13 cnexrporpaMr\,r, noJ,ryqeHrrbr,r c gacnepcuei:r 23,1 Alnn ! Hr, trs5,ugH61
ase Be-gnesAr,r c Mou{HbrMH o6oloqr<alru ( Tau u HD 2170b0.I. [Ipa ne6o,rbrr]Hx H3MeHeHrrrx Ber,r]rrr,Hbr ooo,r,oqxr'{1r, ,au""rcfl xapaK.rep ABr.r)Ke_HHfl BeuecrBa B o6o,to'lxe. O6 eroirr cBH/TereJIr,crByror r.r3Mer.reHufl r(olrrypoB 3o/,lopoApbrx
nunlHft u naHfifi uoHHeoBaHHoro xe,1e3a, a lar(rxe 4dxr rrsuerrerir"-rypoyr"rrHori cr(opocr1.i.2. o6onoqxn ssesa 6 Tau u LFID 217050 oqenr cxoAHbr, oco6esuo'eia, nprraro Bo BHr.r-MaHI.Ie nepeMeHHocTb Hel(oTopblx Be,'IlIqHH, u Rn,tarofct oAHUMg ug uau6olee Morrgrbrx rra-6;irc4aenux o6onoqex Be-sDesa.

. A SPFCTROPHOTO}IETRIC sruDy oF Be srARS wrrH THIcr( ENVELOPES.
l-v-Ar.4r-Qoyarchuk, I. I. pronik.-Two Be 

- 
stars ri,itir ttrict<--.i,".r6i.rl'L'T;;';,i'HD 217050 have been studied using lB spectiograms oltalned "iitt' , dispersion oI23,4 A/mm a,t Hr.

.. - l. There are changes in the character of tlre rnoiion o[ malter in ilre envelooc oi( Tau at smalt va,riat,idns of the siie Ji ttre-enr.r"p.. rr,u ;;ri;ti;;; "i'tril'r,vi.*;lr'r;iioniz^ed_iron Iine profiles and also of the turbuieni'vetociiy';;;;;ia;;;. of this.z. lhe envelooes of ( Tau and HD 217050 are very.similar, especially if ttrevaria+.ionsof some of their 'charact"eristic. -. irr,.n 
-i*" -*.ori,t. 'Tii;:; ;;ir,;;;., arc among thethickest observed envelopes of Be stars.

Hacrorruas crarbrr flBJrflercfl flpoAoJrxerrr.re\,r pa6or [], 2]. B ner-r npeA-
craBr'reHbr pesyJrbrarhr r.i3yqeHr.rs :nes4 ( Tau u HD 217050. Ha6,rroaeuurr
6utnu np^o^lz3BeAeHr,r B reqeHae 1958 r. ira 6o,rruroM creKJrflHHoM cner(rpo-
rpa0e 1220 -tvtt,t reJrecKona Kpuucrofi acrpoSu:uuecxoli o6cepa aropr.ru. Bce
cneKrponpaMMr,r rHMeror Ar.icrepcrro 23,4 Alnn y I-Iy. B ra6n. I co6paurr

AKAEEMTI,fl HAYK CCCP
I,1 3 B E CTUfl KPbIA4.CKO UI ACTPOO H3H I{E C K O A O E CE P B.4T O P HI,]

Torrr XXIX, 1963 r.
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0,04
0, C2

0 ,06

0,07
0, 1B

,
2
3

J

2
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L
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Ta6nyua 2 (oxouuanue)

HD 217050
BecHa 1958 r. ocest 1958 r.

V(/ Lv{/ Lvl,\

4620,57

4576 ,33
454L,52

/t233,L7

4351,76
4173,45

4385,38
4303,17

4178,86
4296,57
4122,64
4258,L6

Ti II
4395 ,03
4443,80
4450,49

4294,t0

4l:07,27

3900,55
3913,46
3932,01

4367 ,66
4386 , 86

4{ 63 , 61r

417 L ,50
4r74,09

40fi4,35
Cr II

4242,38
4284,21.

4588,22
4618, 83
/t634,11

4592,09
VII

3951 ,97
3916,42
'J929,73
Si II

4128,05
4130,88
Sc II

4374,46
44{J0,3{)

105

106

3{

44

0,01
0,03
0,01

0,33
0,40
0,16
0,02

0,11

0r'1,4

0,09
0,06
0,02

0,08
0,06
0,01

0,03

0,03

0,09
0, 1t
0,01

0, t0
0,01

0,03
0,03
0,01

0,01

0,07
0,03

0,05
0,11
0, 15

0,01

oj'
0,02

0, 15

0, tg

0,02
0,09

0,02
0,04
0.,02

0,26
0,24
0,08

0,07

0,Lz
0,01
0,03
0,02

0, 08
0,03
0,04

0,01

0,03

0,03
0,04
0,03

0,08

0,02
0,01
0,01

0,01

0,09
0,01

0,02
0,02
0,05
0,02

0,01
0,01
0,02

0,08
0,09

0,02
0,01

5

5

5

4
E

5

5
I

4
4
5

5

4
6

7

6

11.

t3
o

Ib

3
,)

2

2

4
11

5

5

5

5

7

7

7

5

5

4

0,04
0 ,08
0,02

0, 32

0,23
0, 10

0,04
0, t3
0,06

0,24
0 ,05
0,08
0,05

0,06
0,10
0, 07

0 ,05

0 ,09

0,16
0, 07

0,05

0,21.
0,02

0, 10

0,06
0,01

0,03

2
,
2

27
2

2

2

2

2

2

2

2

2

2

20

31

J4

104

2

2

2

2

.)

Z

2

2

2

2

2

2

2

2

2

2

2

2

2

2

z

;
2

2

2
2

10

t4
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AarJHbre o Ha6rroAeHr.{qx. rIoJryqeHrrbre cneKTpofpaMMbr HMeroT npHroAHyro
AJrrr HsMepeHHfi rrJrorHocrb B cneKrpaJrbHofi o6racrr.r 5000-3600 A anq
i Tau u 5000-3700 A A,rs 3Be3Abt l-lD 217050. Bce no.iry.lsHHbre creKrpo-
rpaMMbr 6srnu npoxa,rn6ponautr npH noMouIH cryleHqarori xle,'rH Ha roM
x_e cneKrporpa$e H npoMepeHbr Ha perHCrpHpyrouervr Mr.tKpoQoroMerpe
Mo"n,ns c yBer'ruqeHueu 50.

Ha ocuonaHr.ru nor'ryqeHHbrx cneKrporpaMM 6u,ra onpeAed'reHbt KoHrypbr
H 3KBHBaJreHrHbre uflpHHbI n\sUfi,. tr4x npe4napHTeJrbHoe paccMorpeHr.re IIo-
Ka3blBaer, r.rro cleKTpH H3yqaeMblx 3Be3A, XOTfl H OqeHb cXoAHbt Ivte)KAy
co6oli, orrur{arorcfl B Aerarflx. flpex4e scero 6urH cpaBHeHbr Me)KAy co6ori
ga6,rloAeuug oAgoli tn roii xe 3BesAbI, no,'ryrieHHbre B pa3,rtt4r.tHore uoqu. Oxa-
3aJrocb, qro BCe Ha6;lroAeHug aeceirHerl rpynrrbi H orAeJrbr{o oceuHeti A.lls
3Be3Abr ( Tau, a raKlr(e Ha6.nrcAesuq sBe3Abr HD 217050 coBilaAaror B npe-
Aer'rax ouu6ox ua6,rrcAeuurl nnyrpu xaxAoii rpynnbr. floaromy pe3yr'rbrarbr,
roryqeHHbre AJrf KaxAoii cnexrpa,iltuoii nusril.r, 6unu ycpeAr-reHbr no rpyr-
narra sa6.nrc4euuii r.r B AaJrbHeliueu paccMa'tpHBarorcfl orAe.[bHo, cpeAHr{e
BeceHrrne H cpeAHHe oceHHHe pe3yrbrarbl 4nr ( Tau u cpeAsue no Bcervr
ua6nro4euurrM AJrrr HD 217050. B ra6,r. 2 npnne4euor selr.r,niHr,r 3r(BHBe-
,reHTHbrx ruupuu lil7 A,irfl cooTBercTByrcil{ux tpyrlrI Ha6,UoAeHUfi r.r n-.
trHCJro CneKTpOrpaMM.

flocxo.nrxy Qnsir.recxue ycJroBar Bo3HHKHoBeuus, nuuui pa3,'ruqHbr AJrrr
PA3J'IHTIHbIX 3JIEMEHTOB, TO qE,'IECOO6PASUO PACCMOTPCTb .IIHHH!I OTAEJIbI-IO
AJrfl KaxAoro 3IeMeHTa.

JIHI-IHH BOAOPOAA

7tu nugvu B cneKTpax ga6,rloAaettbrx 3Be3A r.rMetor uar6o,'ree cJro)KHbre
I(oHrypbr. Ouu npe4craBfleHbt ua $r.r. I (npanaa cropoHa KoHrypoB-- Ko-
porKoBor'rHoaaa) . Kan Br.rAHo ue eroii Qurypul, crpyxrypa ,ruHufi cxoAHa
AJIfl BCex rpy[n Ha6,rrc4eirnfi ( Tau u FID 217050: Ha [r.rpoKyro ,rrrrr{ro
nolr'lox{eHHrI c cH,'lbHL,IMH IIITapKoBCKMMH KpblrrbflMIr <<HaK"rraAbIBaet.cr{>>
6o,ree uru MeHee B ueHTpe oMrzccuoHl{a tr Jtlr+rrg, Ha r(oropylo B cBoro oqe-
peAb <<HaKdraAL,lBaercfl)> oqeHb y3Kafl JIHHHfl notr'IoIIIeHI,tg, Koropaq Ler'II,tr
3MI,ICCHoHHyro JrHlrHro Ha ABe s o6u{eN,I cJryqae HepaBHbre r{ac.ru. flpu ne-
pexoAe x 6o.uee BbrcoKHN,r rrJreHaM 6a,tr,rr,reponcxoft cepuu HH'r'eHCHBHocrl
3Mr'lCCHOFrHOti XOlrnOueuror 6r,rcrpo naAaer r.r [,rbr npaKTHqecKr.r nepecraeM
sa6,rloAarl ee c He _Bo BCex rpylnax ua6.nrcAesr{r?. caoxuafl crpyKTvpa
xoH'r'ypa JtrlLrHLl He O6yc,roaJrr.rBaercfl 6,rleu4aponaHr.reM ,'THHHflMH nof,rrot{e-
Hut Mg I, nosuuxarox{t4MH e O6oroqre 3Be3Abr. 6HCrpoe rIaAeHre aH'r.er{-
CHBHOCTH 3MHCCI.rH O6r,qCHqercfl, rraBHbrM o6paaoiu, orx,roueuueM or repruo-
AI4TIAN{I{qECKO|O PABHOBCCHfl B O6ONOqXC, NPUBOA'III},IM K HCAOHACCJ'IEHHOCTI'I
BepxHux yponuer? BoAopoAa.

I4ureHcHsuocrb AJrr,rHHosonHonor.i KoMroneHTbr 3Mr,rccr.tx Ar'rr BCex rpyfln
sa6"nrcAeluui 6o,rrue, rreM KoporKonoJruoeoft, oAHar{o B pa3ruqHori creneuu.
Aaq seeeAn HD 217050 xoir,rnoHeHrbr rror.rru paBHbr MelKAy co6oi.i. C apy-roii cropoubr, 3MHCCaoHHbre KoHrypbr 3Be3Abr ( Tar-r A,rfl e-ecl{ur 1g5g r'ue
rrMeror xoporr<oBoJruosorl r(oMroHeHTbl eoo6ure. 3ro o6crogre,'rbcrBo, no-Br.i-
AHMoMy, cBHAereJlbcrByer o pa3JIHtIHoM xapaKTepe ABHx(eHHrr raaoa g o60-
IOqKaX Ll3yI{aeMblx 3Be3A.

I4Hreucltsltocrt pesxofi JtuHLlLr. norJroureHr.ifl naAaer cpaBrrure,,rbrro NreA-
JIeHHo r.r Mbr MoxeM npocJreAurb ee Ao Hrr, Hre, H Hzs r.ns HD 217050, en:l
BecHbr u oceHr.r y ( Tau coorBercrBeuuo. V 3Be3Abr HD 21 7050 Hor'rep no-
cne4tterir ua6nroAael,roili 6antuepoecxofi ilHHr4u onpeAerffercr n,,rorHocrbx)
HeraruBa, a Ile ycJIOBHflMT{ B O6O,[Or]Xe. I,leMeHenue trHTeHCuBHocrH pe3tii1 x
.uaHr.ili notd'rox{eHHfl B OCHOBFrOrr,r o6tgcHflercfl yMeHbueHueM CHJIbr ocilHr-
Jrrropa arrlx "rlusufi. Zcno,ntsyl MeroAHKy, pa3Br.{ryro B npeAbrAyu{ux
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pa6orax [3, 4], onpeAeruM
I c,u2 nonepxHocrr{ BBe3AbI

qr.IcJlo aToMoB Ha BropoM ypoBHe BoAopoAa HaA

no $opuyne

N,:

Lg Nz

t6

(t)V,\

rrez-- - f)"'frrc,

rle lV ru - 3KBpiBa,,reHrr]afl mlrpHHa pe:r<Oit 1tr4Hurt tiofJIoIIeHI{n; l^- CN.na

ocUuJrJtflropa, a ocraJlbglie o6o3uar{eHuq I;IMeI6T o6UqHuil CMbiCJI. Pesy"ttU'

rarbl onpeAe,reHsfi 1g N2 nPI'r-
BeAeHbr Ha $Hr. 2. Mt"t BH-

AHM, I{TO BCJII]qHHbI lgNz A.Ig
HD 217050 Lt D.Itfl. AByx rpynr
ua6.nrcAesuft C Tau 6ruexfl
MexAy co6oil. OAsaxo BCe x<e

HMeercs r.r peaJrbHoe pa3JIH-
qHe B BeJIi{ql.IHax 1$N2 rvrex-
Ay BeCeHHI.IMH I,I OCeHI.ll'iMI'l

Ha6,rrcAeHurrtln ( Tau, Panuoe
0,25. Cyan no xoAy BeJII4qI{-
un 19 Nz AJtfl rrepBblx BocbMIt
qJreHoB 6ansueponcxoii ce-
pur.r B cneKTpe o6oro.iKlz HD
217050, MoxHo rIpeA,noJIo-
XI'ITb, rlTO npeAeJ'IbHafl BeJII{-
vuua 19 l/z: l5,B-16,0. Ta-
rne 6o.ruuue 3HaqeHI4f BeJl[-
.las 19 Nr noxasltBaloT, qro
o6onoqru r.i3yqaeMbIx sBe3A
flBJ'IflIOTCfl OAHI'IMII I,I3 CAMbIX
nournnx [4].

IIpe,qno.rrarar, r{ro yr,ronofi
C Y,[,AJICI]HCM OT 3BC3AbI, MbI
no cpopuy.re

@nr. 2. 3asuc[il.{octr BeJIuql'iHbI 1g N2 ot Horr,te-

Da Bo,tloDoaHofi ,ruuuu r,'Ifl BecHbI (reltHtte xpyx'
i<n) H oceHu (xpectuxu) Arq 3Be3A 6 Tau' u HD 217050 (cner.nsre xPYNxu)

. IUOMeHT BpailIeHHtl o6oJIoqKH He MeHfercq
MO)KeM orrpeAeJll,lrb xoes$uuueHr AI{JIIOUuu

w:,21'-{;H
rAe ueM 

-cKopocTb 
Bpaulelluq o6o.ncuxl't, onpeAe,'IellHaf tlo 3N{llcclloHHL,lM

KOMTTOHeHTaM BOAOpOAHUX .rluuttii; Uno.r- CKopOCTb BpaUIeHfifl 3Be3AbI, onpe-

AeIeHHaq IIO JtLIHI,tflM ItOtJIOUIeHHf leIgq. Peeynlrarst 3TI'IX OnpeAe.ueUuii

AaHbI B ra6,r.3. B eroi] xe ra6,'IllUe AaH cleKrpa,'IbHotfi x,lacc il,eHrpa,[b-

l
(2)

Ta6,ruua 3

( Tau, III. 1958 r.
f Tau, ocenr 1958 r.
I Tau, XII.1953 r. ]( Tau, XII.1954 r. l( Tau, I.1956 r. J

HD 217050

lB H3B. KpbrNrcr(oli o6cepraropuu, r. XXIX oaa

330
330

350

310

28

25

D'

*t
0,21

0,10

81,5
Bt,5

81,5

B3

16 ,0
t5,B

15, 8

t5 ,3

EO

,/,

5

1.'I

I

lsNz 
lo;,



Hoii 3Be3Abr Sp (onpe4eneHHtrri rro Jtunufll\,! He I, N II, Si III,,\itg II). A/tsr
BHAHM, qro Be"rrql{uu 1g Nz, W u Sp oueur 6.[]rs,xu AJrs HD 217050 H Aeyx
rpyrn Ha6nrc4euul:i I Tau, flocxonrry 3rH BeJrHrrr]Hbr B ocHoBHor,r onpeAe-
JIfl}OT I,IOUIHOCTI O6ONOqKI,I, MO}I(HO 3AKJIIOqHTb, qTO, HCCMOTP'I HA HEKOTOPOC
ll3MeHet{He xapaKrepa 3Maccr,rH, BeJIHTIHHa O6O,rlOqru ( Tau currtHo He u3Me-
Hzr'racb_o-r oruoli cepulr na6,trc4eHaft x apyroir u 6nnsxa x neluquse o6o-
,roqKr.r HD 217050.

JI HHHH HEI{TPAJIbHOTO TEJIHfl

3ru nunnpr Bo3Hnr(aror n $orocQepHbrx cJroflx 3Be3Abr. Ecna urr npe4-
IIOJIO)KHM, I{TO U3MCHEHHfl 3KBHBA,']CHTHbIX IUHPHI.I IIUUUfr, TEJIHfl CO BPC\IE-
HeM Molyr 6rtrl o6ycnoBd'ieHbr roJrbKo trgr,aeueriuslrre s o6onoqKe, To 1o ,ra-
to.IM H3MeHeHuqM MbI MorJIa 6u cyAurt o6 usNleHeuHr.r x,rou{HocrIa o6o.rlo.rxlt.

( Tou
oceab

'l,o ,V Hel
t5,,t

$,0

9,5

ty,0

HD
lg il Hel

t[,s

tq,s

t5,0

/q,0

t{,0 115 uapn ( Ttu
l,g lV Hei

15,5 \ il Hel

llor uapn

l'/,0 lrlrt ts,5 .Lg tl( Tcu
HeI
0Ecilb

HD 2I?O5O
Ig rV HeI

15,0

tq,s

lq,0

:t,5

/3,0;i 1q,0 tq,s

rDt.rr. 3. CpanueHr.re SKBr{BaJreHTHL,rx u!rpHH re,rrreaux .nlrHnrt

3Aecl Ae,'to 3aKJIIoqaercrr B Tor\,r, rrro pacceflHr.{e Ha cno6oAuurx 3JreKTpoHax
npr'rBoAtIT K.yMeHbrxeHr,rio 3r{BuBaJreHTHOrl ruHpr.rubr JtLlHt7H. 3ro yrureunure-
HIIe npu t:(1 6yAer nponopluoHa,rrbHo quc,'ry 3"rreKrpoHoB Ha ,ryqe 3peH,fl,r. e. r{orrlHocrr.r o60,roqxu [5]. Ha Qur. 3 npe4cranneno cpaeueHr.re sKBHBa-
JIeHTHtIx IIIlrpHH nwsuil re,'iHr. Mrr na4urra, qro B Ter{eHrze 

-l 
958 r. 3TlI Be/,rH_qaHL'I He nperepneJll'i l'tsueHeul'it'i, BbIXoAflxrr.{x 3a npeAe.rrbr roqHocrr.I. Taxuuo6pasou, H3yr{eHHe il4Hufr, re.rrufl noATBepAHJro cAe,raHHbrr? etrue BbrBoA o

TOM' qro MorrrHocrb o60.noqrr.r ( Tau He H3rvreHr.rJIacb cHJrbHo 3a rlepHoA
Ha6firoAeHurt l95B r.
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JIHHI,II UOHH3OBAHHbIX METAJtrJIOB

lIoqrn Bce JII,IHHI,I IioHL3oBaHHbIx MeraJIJroB, Moxer 6ltrt sa Ilct(,'Ircqe-
HlreM MarHHfl LI KpeMHI4fl, Bo3HLIKaTT s o6o,'IoqKe 3Be3AbI.

EOnturusCrBo ATHX nuttwil npeACTaBJIflIor co6Oii OrIeHb y3l(yrc JIHIIHIO

norJIouleHilf ' lxl'IpliHa Noropoii flBrflercfl B Ha[IeM cl1zq2" I{llcrpyMeH-
ra.trHOfi. HerorOpue r.r3 3TLIX .tuUl.tii LIMeIOT nO 6oxau sMLtCCHoHHble KONI-

roHeHTbI. OlHocure,rlHlle I4HTeHCHBHocTH arux KoMiloueHr npu6.nu3l{Terbllo
TaKIZe }Ke, KaK I,I 3MHCCI'IOHHbIX KOMIOI-IeHT BOAOpOAHbIX lLgLit.

4fft0,8
L

Lg,

Ha6nroAesuarrr ssesan ( Tau
r.

@nr. 4. Kpuras pocra, riocrpoi;l3",53,

PacCrvrOrpnM TaKyIo MoAeJIb o6o,loqru: Ha4 $orocQepHblM C,'Ioelvl HaxO-

At1lCtl ra3 B CI,IJIbHOM I{OHBeKTHBHOM AB}',l)KeHItH, B KOTOpOM B03HHI(alor JII]-

HIIH IrotJIoilIeHI,Ifl o6or'toLlKl,l. B 3ToM C,'lyqae Mbl Mox(eM no KpHBotl pocra
OnpeAe,llzTb BeJIHqIIHy ]YP6Y.neurnofi ct<opocrLI [\Ittt ntzxpeit,. NIaJIblx B CpaB-

HeHr{H C TOJruIHHOl.r o6o,[o,]ru. B raqecrBe TeopeTl'IqecNoii xpuuoii pocra
Mbr HCnoJrb3yeM r(pr.rByro pocra, paccqr.rraHHyro K._ Xyilrepor,r [6], a.i'rs oauo-
po4Hort uoAeau 

- 
aruocrf epsl lflnapUuru.nu4a-Illycrepa rI 06pa3oBaHI'Iff

llrtHttil nyreM tlucroro paccetlHltq' Zs scex cyxrecrByloxlux Kpl'rBblx pocra

Arq oAHopoAHbIx MoAeIefi yKa3aHHal Kpl.lBafl_ poCTa 6lux<e Bcero IIoAxo-
Ar.ir r( ycJIoBHqN{ B03HLIKIloBenus nusuit B o6o,'ioqKe. Kprrnlte pocla, 11,o^

crpoeHHbre ro Jrr{HrlM Fe II vy"rlr,rI'IIIJIeToB 27,28,37, 38 anq HD 217054
u 4ryx rpynr Ha6,'IIoAeHI.Iii ( Tau, ilpeACraBJIeHbI Ha $rzr' 4--6. Ha ocuoea-
Hr.r?r CpaBgeHlIf TeOpeTurteCKI,tx 14 Ha6lrIOAaeMbIx Kpl.rBbIx poCra. MbI OtrpeAe-

JIHJtv Ber'rlrqtrHbl ryp6y,rreHruol? cKopocrH, I(oropble oKa3aJIHCL, paBHbII\'lI'{

1l 52 u 24 rc,wf cerc ArIr HD 217050 u AByx rpyrn Ha6,'IIoAeHuli ( Tau coor-
BercrBelrHo. Anq ( Tau MbI B o6oux cryqaflx oIIpeAeJIIL'I[ r'IllIUr, llH>t<HHe

rpaHHubr Be,qururH ryp6yael'lrHofi cropocrll, xorf, no HaIxeNIy MHeHHIo, 3TH

BEII4TIUHbI MOTYT .IIIIII]L, HC3HAqHTCTbHO YK,'IOIIfTbCfl OT HCTI,II-IHOIO 3HAqCHI,Ifl

r5rp6y,reuruoli-cNopocru. I4urepecHo orMerllrtr, qro e 1953, 1954 a 1956 rr.
a.rrq 06o,'roqxu ( Tau 6lt.na roryqeHa ryp6yJIeHruar cKopocrb 5 rcnf cerc,
trTo 3HaqLITeJIbI{o rv-leHbtue no.lyueuuot'i no ua6nloAeHHfll\1 1958 r. Bce aru
AAHHL,IC CBI]ACTEJIbCTBYIOT O TOM, IITO BEJIHqHHA TYP6YJICUTUOfi CKOPOCTI,I, B
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@nr. 5. Kpr.roaa pocra, flocrpoeHHas lto ua6.nrcAeuugnt sBe3AbI
( Tau ocensrc 1958 r.

ly't
1"9 it0.b

?

ii

.a

Lg xo

cDur. 6. I(punaa pocra, nocrpoet,Hafl no sa6rrc,(eurrrM 3Be3AbI

TOM CMblC,'ie, KaK MbI ee OnpeAeJIIz,'IH BbIUe, flB,'IfleTcfl nepeMeHHofi B 060'
.rroqKe ( Tau. OAI-Iaxo ceitqac HeBo3MoxHo ycraHoBllrb KaKLIe-,'l1l6o saxouo-
MepHocrr.r B HsMeHeHHI{ BeJIHTIHHbI ryp6yfleHrHoit cKopocTlr. Attst srolo
c,'r riluKoM MaJIo Ha6JIIOAeHr.rfi .

flepenaeuHocrs ryp6yfleHrHoft cKopocrg cotJlacyercs c npeAnoJIo)Ke-
ilueM, rllq o6onoqxa [peAcraBJrser co6ofi 6o.nrruoe KoJtl{qecrBo crpyft iloA-
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HuMalouerocs H onycKarourerocr Bexrgcrsa [4]. C roqKu 3peHutl MoAeJIL
oAHopoAnoro ra3oBoro KoJrbrra rpyAHo o6rqcHIarb nepeMeHHocrs ryp6y-
.neHrnoii cKopocrr.r. t. i :

B saxrroqeHze [pHBoAuM ocHoBHb]e pe3yJrbrarbr Hacroqu{efi pa6orH.
1. IIpil se6o,nstrrizx a3MeHeHlrflx BeJrytqrzHbr o6o.loqxu y ( Tau N,reHflercn

xapaKrep ABI{xeHHs BeurecrBa s o6oroqxe. 06 arolr cBrrAereJrbcrByror r43-
MeHeHl,rfl KoHTypoB BoAopoAHbIx nwlnuit u nuvuil. r{oHr4BoBaHHoto }KeJresa,
a raKxe Sam llaveueurar ryp6y.nesrsort cKopocru.

2. O6o.rroqxr.r sBe3A ( Tau H HD 217050 oqeHb cxoAHbr, oco6euuo ecnu
npAHflTL, BO BHHMaHLIC nepeMeHHOCTb HeKOTOpblx B€JII{qI,lH. Il qBJIgIOTCfl

oAHlrMr.I us Hau6o,ree MoulHbrx sa6.trcnaeublx o6oJiorieK Be-eeesA.
Mu acrpeuHe 6raroAapun E. tr4. \4ou,xo 3a [oMotqb e o6pa6orxe pe-

rr.IcrporpaMira u l. H. lllapanosori ea H3roroBJreHlre pucyHKoB.

15 r'aaq 1962 r.
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c n E Kr Po ooro M Er P LI tI E c Kouur rl:iiu u n LI E H o Bo u{ I' E P KyJI E cA

B. B, II porco$teaa , T. C, Det'nruuna

Ha ocHose tporosnexrpNuecKHx I.l cnel(rpaJIbHbIx Ha6.nroAenuii [o,tyt1g11o pacflpeAe"IC'

HHe 3ueprrlg u n.np"po,u,roii 
"n.igp. 

Honofi hepxy,reca 1960 r. s Auana3oHe 3500-9500 A.

onpele,,reua Be,lHrrr.rHa a6co,rrcrrrofi 3HepfHu, ualyuaeuoii Hoeofi n ttuuuu Ho, oueHeHbl

3,'IeKrpoHHas IlJloruocrb (ne:10s cnl-}) u uacca o6o'roqxu (M66:2'10-a rVI"l' C'l'elaua

npn6luxeunafi o(euxa HHretlcHnHocrtl JttrHr4H He I 10830 A.' Iloxasauo, rrro pac[peAeJrerrHe 3treptHr.r B crreKTpe Hosoii uepea lllecfl( rcc,le MaKCHl{yl'la

6lecXa MoxHo O6r,qcHgir, per<oru6rruaUuoHrtllt, cseqeulteM BOAopoAIIofi O6o'rOqXu U CBO6OA-

rto-cno6oAHtIuu nepexolar''rr.r npn T": l5 000+- 18 000".

A SPECTROPHOTOMETRIC STUDY OF N HER 1960. II, bY V. V, PTOVOI|EUO'

T S UeLuahina.-The en"rsv aiitrib.ution in the continuous spectrum o[ N Her 1960 in

it 
""i.Ji"f,-"i"itsoo-gsrjo'-A'i,ur 

u."n otiained using photoeleitric and spectrrI observa'

tions. The absolute energy emitted by the Nova in Ho is determined, and tire electron den-

sity (nn:l0g cm-3) unJ*rSS oi the enveloPe (Moo:2'10-a 'Via) estimated' The intensi-

tv of the He I line 10830 A is estimated approximately"' "ii'i;;h;#'ii;t-t"h;.,i.iey dliiiiUrtidn i, the spectrum.or,.the Nova one month alter

maximrrm brightness .on b" Eiplained _a^s^reco.mbination radiation of the hydrogen ell\'e-

i"p. ,na freelfree transitions ai T': l5 000-:- l8 000''

BBEAEHHE

ocuonnori rleJrblo pa6oTbr 6ur.to l.lsyueHxe pacnpeAeIeFII'{f 3Heplllu B

HenpepbrBHoM CneKrpe 3Be3AbI AJITI IilH-poKoI'i CrteKTpaJIbHOit O6.rlaCTI'I, 3a-

xsaib;arou{eft upe46.nn KaK 6a,'rbMepoacxoil, raK , naueHoBcKofi ceprft

;;;;;;A;. I,{.nnr*orrrHbre Ha6rrcAeHH,r orHocflrcq K 3roxe, KorAa 6'necr<

SBe3AbI B BHAI,IMSL{ 0671acrl4 yMeHb[IHJICf Ha 4-5 3Be3AHblx BeJII{r{I'IH ilo

CpaBHeHI{}o C 6,rIeCKOM B MaXCl.INIyMe, qTo COoTBeTCTByeT BpeMeHH oKOJIo

25-30 AHett nocre MaKCI'IMyMa 6.necxa'
I4Syuenue paCnpeAeJIeHLIf 3HepIHI1 B HeIIpepbIBHoM CneKTpe HOBF,IX 3Be3A

B gTOft CTaAI,IT OCJIO>KHeHO 06[{7111elg MoU{HbIx IXI1pOKHX SMHCCHOHI{bIX nOr'lOC'

vponeus HenpepbrBHoto crreKTpa Ha perHcTporpaMMax BCJIe,(CTBHe 3TOro

onpeAeJrfleTCfl oqeHb HeyBepeHHo Lt, MO}KeT 6Utn, HecKoJIbKO 3aBbl[IeH
scre,q,creue 6len,u,upoaauun no,1oc, oco6eHHo cH./IbHo B cl'IHeii qacrl'I

cIIeKTpa, lAe KoHIIeHTp aUl.lfl noc,rleAHI'lX Hal'I6oJI F'u afl '

Lr"'^uyr"HHfl r{enpepL,rBrroro cneKrpa Hosofi lepxy",leca 1960 r. uur

LICnoJIb3oBa;u $oroenexrpHuecxue na6.rrr'oAenrafl n' O' uyrafiuona [1], upo-

ROAIIBIIHeCf B y,lbl.paQuoneronoii t4 BUA|,MOi 06Jlacrflx cneKTpa (cucre,lta

UEiy, N uarua"$orbs.nexrpuqect(lie Ha6rroAeHr4q B KpacHoft u uirSparpac-
Hofi o6racrflx cneKrpa [2].'Ha.rruurze cneKrpoB Hoeofi [3, 4] Aa;o Bo3MoNi-

no"ro yr"aro eQ$ext rpKgx IIoJloc B Ooro3,'IeKrpuqecKgx Ha6rIoleHllflx
r4 noJryqHTb Ha ocHoBaHHI,I nocJleAHLIX flpKocTb 3Be3AbI B HeIIpepbIBI{olvl

cneKrpe.

AKALEMI4fl TiAYK CCCP

IA3BE CT:afl KPbIMCKOfl ACTPO@]1l3:1,qEC(OPI OECEPBATOPHI'I
Toru XXIX, 1963 r.
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Toquocrt IIoflyr{eHHbrx 3Har{eHr{fi rrpxocru Hosoft B HenpepbIBHoM
cneKTpe, oqeBHAHO, 3Har{HTer'rbHo Hr.r>Ke o6lrqnofi Tor{Hocr}r Soroenexrpn-tlecKHX Ua6,rrc4euuir, Ho, BepoqrHo, Bbrrrle roqHocru o6uquui cr"xrpo60-
ToMerpHqecKHx orrpeAeneHuit.

OcraHosI4t\4cs Ha ltcno.[beosarrHorjr Me'roAHKe rroJryqeHHfl pacnpeAeJle-
Hr.rrr 3Hepttlr B HerrpepbrBHoM c[eKrpe Hosoii.

Y,IIET SOOEKTA 
'PKHX 

NOJIOC

- v'rer es$exra spK,x nor'roc s n,ANxaofi o6.nacra 4.na Qunrrpov B u v
6orn'-npou:aeaeu paHee 11. O. tlyrafiuoariu 

[b],
!,,ra yuera aroro s$Qexra n aurppaxpacnirii o6,racru ueo6xoArzuo 6u.no

ltMerb coorBercrByror(He cneKrpbr Hbeoft. Taxue cneKrpbr 6r,r,rlu no.nyueuu
n-o opaHqrri ua o6cepnaropgu Ces-Mulue,rr. llo uaueil'npocr6e npo,1r"..op
i&^a,p9q rrc6eeHo rrpucrrad'r perucrporpaMMbr crreKrpoB Alttl o6,racra
6400-8700 A, no.nyueuHbre B Mapre-anpene tgoo .., 

" 
,*'cporouerpvuecxofi

xa"nu6posxofi. Sror MarepHa,'r nosBoJrHJr onpeAeJrr.rrb eQcp'er<r spKrrx ro,roc
.E.nr ua6,rrcAerlrri n Quntrpax c ?",q:7920 i{ 8060 A. /ijs Su.rrtrpon, pac-
troJroxeHHbrx e 6oree AJruHrroBoJrHoeoii o6,racrfl (116,:g540 u ti ZSO'A;,
YqECTb E$(bCXT flPKHX rIOd'IOC OKA3AJIOCs HCBO3MOXHI,IM II3.3A OTCYTCTBI{g
cooTBercTByrouero crreKTpa,IbHoro MaTepHaJra.

Vuer e@SeKra [oJroc Ad,rr r{axAoro 6a.rrlrpa npor.r3BoAr.r.rcfl ro Sop*y-Jre, aHar'rotuquori nprlMeHsBrrreiicq n. @. gyraliHonnrur [5]:

\o^o^ *\t'7o7ax
m* - m:2,519

\o^a' '

TAe m 
-Ha6.rurcAeHHafl 3Be3Alrafl BeJrHrIIrua; m*- 3Be3AHaf BeJIr.{rrHHa, co-

o]'BercrByloluafi H3JIyqeHIIIo B HelpepbIBHoM cleKTpe) Pt,-cneKTpaJlbrrag
qYBCTBI,ITCJIbHOCTb C AAHHbIM CIU"TIITPOU; I;'- MOHOXPOMATI,IqCCKAfl I'IHTCH.

(1)

CI,IBHOCTI,

\t' 7, pTdx
r;LtHLrLt B eAHHHrrax HenpepbrBHoro crreKrpa. Benuqurru, \nr" dX 

^onpeAeJrfJrHcb qHCaeHHbrM HHTerpHpoBaHHeM. J

Ta6;rr.iua t

Aara
lt
I 

tn*-mroro 
| 

**-*rooo
| 

**-*,0,, *-trouo

11 uapra
L7,
23l>

0,25
0,29
0, 35

0 ,08
0,15
O,L4

I anpe,rr
)

0,54
0, 62

0,L7
0,17

Be.naq,sr,l *** y_ g.nn Qu,rurpor 7020 u g060 [2] npuaeaeubl e cror6-\ax 2 u 3 ra6.r. l. Ha.Sur. 1 np,negeH roa nonpi"Kw m*_r,? co BpeMe-
uelr' Mrr BHAHM, UrO:$sexr apxrx rroJroc MoHoroHHo Bo3pacraeT CO Bpe-
Y:ISM; o Qa-nrrpe 7020 ero rvraKcHMaJ'rbHafl Berr.tqHua 0-,54, a s $r.r.ntipe8060 ncero 0*,17. 3ro-o^6yc.uoBJreHo reM, r{ro n Qu.ntrpe 7020 AosonrHo
flpKau, raHHq He I 7065 A npnxo4r,rc, rra MaKCTMyM nponycKar{ur Qa.nlr-pa, a B rpunrrpe 8060 nce rpKr.re ilHrrt4rr npuxoAflTcfl Ha Kpafl noJrocbr npo-
rrycKaHHfl.

ouenunr ouu6r<y onpeAeJreH,fl BeJrr.rqr4Hbr rro[paBK* m*- nt. Ha,6onr-
IXYIO HETOI{HOCTb MOXET BHCCTH.HCNPABI.IJ]bHOC IIPOBCACHHC IICNPCPbIBHO|O
cneKrpa Ha perlrcrporpaMlvax. Ho a uuQpaxpacuofi o6;lacrn spKHx rroJroc
MeHbrrre' qeM B SNAAr\40ri. rloerolry^ ypoBeHb r{enpepbrBHoro crreKTpa Mor{Ho
IrpoBecrH s4ecr 60.nee yBepeHHo. oruaSxa ,L(rnS-m), BO3Hr.rKaroil\as u3-3a
i.leBepHolo npoBeAeHrifl HenpepbrBHoro cneKrpa, cocraBrqer -f 0-, l0 e $u.rru-
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rpe 7020 fl t0"r,05 B sn,,rbrpe 8060: Aarn Harrux QoronerpuuecKllx Ha-

6irO4enuft II AaTbI Ta6,,L 1, t< cox<a.neulllO, He COB11aAaIoT. fIos'I'OIvly nplt
Br.receFiHlr nonpaBoK n'1.*-n'1. B HaIIIH Ha6IIoAeHHfl HaM npHuJIOCb HaXOAI{Tb

3HaqeHufl m4'-fn LIHTepnOJII4pOBa1lzeM. fIpU arOU, eCTeCTBeHHO' TOXe BFIO-

cr.rrcfl HeKoropas oruu6r<a. OCo6eHrro oHa BeJILIKa A71fl tbl.IJlbrpa 7020 w te-
puoAa Ha6II9AeHI.Ii4 27-31 Mapra, raK KaK B 3To BpeMtI np6l43olxr'lo yBeJII{-
qeHlie I,THTeHCLIBHOCTH JtktH'tli4,, TOrIHblii MOMeHT KOTOpOIO I.i Be,'lUqlIHa I'I3Me-

HeHlIfl HeI{sBecrHbI. B erou cryr{ae ouru6Ka L(rn't' 
- 
tr') ltta cpunlrpa 7020,

m*-m

0r6

0,t

0,4

0,J

O,Z

0,/

15- W 25 30 { I lq tg Zq0anufiapm Anpeno

@ur. t. r4aueueuuoe 
;ss.ufr.Joj;n.1,oe1o. 

, Qu.nrrpax

o6ycroB,'IeHHafl llHrepnoJlfful1ell, NIoNier AocrllrHyrb t0-,10, a o6ua,q cyM-
MapHag !0'',20.'Orvrerunl, rrTo O6,,IaCrL, lrponyCKaHL{fl 01.],'IbTpa 8060 noqrl.I IIoJIHOCTbIo

r,rex(r.rr 3a npeAeJIOM IIaUeHoBCKoi{ Ceputl BoAopoAa H [o3roMy Be,lUqI'IHa
'm* xapaxtepH3yer I.I3,'IyqeHI4e 3Be3AbI B HenpepblBHOM crleKTpe 3a rlpeAe'
JrOM 3TOii cepxg, OqeUUrt BeJIHTII.IHy na[IeHOBCKoIO CKar{Ka l1O CneKTpaM He

yAaJrOCb, raK Kat( [pOBeAeHHe HenpepblBl{oro CneKTpa B 06,rlacrl.I Ao npe-

4e.ta cepnu 6st.[O HesogMo]KHo H3-3a CHJIbHoili 3MLICCHH B O6,'IaCTI.I B40C-
8700 A u 6srcrporo yMeIlbIxeHLIfl qyBCTBI'ITer'lbHocrI4 QoronnacruHKl1 B 06-
JIACTH ?,>B7OO A.

METOAHKA OTIPEAEJIEHH' CIEKTPAJIbHOIO PACTIPEAEJIEHHfl SHEPI.HH
B OEJIACTI,I 3500-9500 A

!,.un ueyueHus pacnpeAereHutl 3HeptIlH B cneKrpe Hoeoli Heo6xoAHMo
6lt.no uuerb IIa6r'IloAeulls 3Be3AbI c lt3BecrHbtM paClpeAeIeHHeM 3l{eprnl{
R CIIEKTPC, NO,IYIIEHHbIE B TOI? I{E OOTONICTPIqECKOIi CHCTCME. B XAqCCTSC

TaKoil BBe3AbI cpaBHeHIlq [,tbI I]cnoJIb3oBaJILl Bery (cner<rp A0 V, ne,tuuaHa
B CuCTeMe v m, : +0,02), v Ko',ropofi eHa.IeH[s BHearMocQepHblx 3Be3A-
Hbrx BeJrr.{qaH B cHCreMe UBV xopouo HsBecrrrbr. Mn Ha6,rrc4a.nu Bery
o,qHoBpeMeHHo c HoBoIi H B rex x(e HHrepQepeHuHoHHbIx Qu.nurpax [2].

3xcrasxqus ,q.rq o6racreii cnexrpa 8200 H 9400 A onpe4e.nl,lacb ro
Ha6,'rroAeHr.rrM 3BesAbr cpaBHeHr4s, BHearMoc$epHble HHSpaKpacHbie Be"lH-
tIHHtI iKoropoii 6sl.nH HaiiAeHbI npeABapHTe,rrbHo; AJIfl sKCrI]HKul4ti B o6,'lacrH
5550 A HCrroJrb3oBar'rr.rcb AaHr{bre C. B. I{expacoaoft [6].

A.ns uonaeuroB Ha6JrloAesuft Beru Iz Hoaorl no Ha6JIIoAeHLIflM B IxHpoI(o-
rroJrocHbrx Qr.nrrpax 6uilu nocrpoeHbr rpaQuNra 3aBr.rcr.{Mocrlr QaNropa
3KCTUHKUT{I 0, OT AJrHHbr BOJrHbr. 3UaqeUUs {r AJlfl aS$errUAUbrX LJII.IH BOr',IH,

cooTBercTByrorqr4x r.rHrepQepeHrIHoHHbrM Qu.nnrp alr, onpeAed'rrfl JrHCb H3 3TI.IX
rpaQrxon. llpu eror'a Hau6o,'Iblirae omH6KH \,rorJrr.r 6rrrs A,rs $u.ttrpoe c

/0
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IrO:9540 11 11250 A, e roropsle noIIaAarcr IIS,'Ioc5l rIolJIo]II,eHHf BoAsHoro
napa. OAHar{o cpaBHeilue noJrvqenHbrx BHearMocQepHblx BeJIIlqutI Beru c

Aalrunun Xo.nna H BHrbgMCa [7] ue IIoKa3aJIo pacxoxrAeHfifi (T ": l5 000') .

BnearltoccpepHbte 3HaqellHfl 3Be3AHbIx BeJIHqtIH Berl1 e IrHTepq]epeHI-iLIoll.:
Hbrx $u.rrlriax onpeAeJIeHbI HaMI,l c cpeAHeKBaAparl'IrlHofi ouru6roii
-r0-, 01-r-0'",03; roJIbKo n Qantrpe 66 10 oHa BblIrIe H cocraB,'lrer
-r Q n,06.

Pacnpeg,e,neHl4e 3HepruI,I B cneKrpe Beru A.rrq uupoxori o6,racru crel(Tpa
I{3Becl'Ho AocrarorlHo xopoilo [B]. 3ro no3BoJIfler saliru pacnpeAeJIeHI{e
oHeprr.rH B crreKrpe Hosoil

19Fr,,I: lgFr,a { 0,4(n4- ffLtt- Ax),

rp,e F1s u Fxn_- MoHoxpoMarltqecrul? IIoToI( B eAI,lHliqHoM l4H'repBare AJ'IIIH
no,ru (1a) B cler(rpax Hosorl u Beru coorBercrBeHno; trfu rr tr16--BHearMo-
c$epuure BHaqeHr4s BeJrnrrr4H orrrx 3Bes.( B coorBercrByrolueM Su,rrrpe; Ax.-.'
BeJluqlrHa Mex3Be3AHOrO rorlou1eHus g.nl HOeoft S erOfi O6,raCttt cleKTpa.
3uaqenue Mex3Be3AHoro florJrox1eHt4.t D\Jtn Hosorl 6u.uo npuHaro A/'rr I:5550.d
paauuru 2-,0 t3] (a"ns Beru N,rexsse3AHoe ttor,lonleHrle MoxHo ue yuumrnars).
A.rg oueuxu norJrour,eHr.{fl B .qpyr}rx AJrr{Hax BoJrH MbI l{crloJrb3oBaJru BaKoH h-1,
qro ,BJrflercfl AocraroqHstu rpu6,ruxeHlreM BC,,reACTBr4e norperuHoctefi, BHocH-
Mbrx npu yuere eS$eKra rrpKux no,'roc.

IIprz o6pa6orKe MrJ o6l,eAr.rurra ua6,rroAet.ttir AJtr, AByx coceAlrHx Aar.
He o6teAraHeHbr ro,'rbKo sa6,rroAenufl 30 re 3l rraapra, TaK Kar( 3l uapra
ua6.nrcAa,rcfl Bcrr,recK ua rzurppar<pacHbix KpHBbrx 6,recra, Noropltii Mor Aatb
H3Melrer{He cneKrpaJrbHoro pacnpeAer'reHr.rfl 3HeprHr.r. Pesy.nrrarr,r onpeAe-
JIeHHs 1g .Flu npeAcraBJreHbr s ra6r. 2 u sa $ur. 2.

3saqeHne IIoroKa [ilt fu:5550a rpr.rHflro 3a eAHHLIuy (/gF1p .: 0).
B nepeou cron6(e ra6n. 2 AaHbr 3Har{euus l,-r B MHKpoHax, B noc/'reA,yronlux

- no,ryqeHHbre 3HaqeHr,rr lg,Fis. ,II,"nt Qunmpov U, B,V, 7020 u 8060 Aasu
3HarreHarl AJrfl HenpepbrBHoro crreKrpa 3Be3Abr (rpy>xru ua Qur. 2); 4;rx Qrl,rr-
rpa 66l0-l8Fa,t z nuuuu H* nnst Qu.rrr,rpoa 9540 u 11250 Kpecrr.{KaMlr
o6oggaqeutt BeJIHqltHr,I lg Fr, [o,'lyqeHHL,Ie us na6,rrc4eHHblx SHaqeH]iri eerr.Iqu-
HbI Hosofi B 3rux Qrz.rrrrpax; oHH xapaKrepr.r3yror cyMMapHoe H3,rryqeHue
sBe3AI{ B HenpepblBnoM cneKTpe I{ B Jrr.rHlrflx. Kpyxxonr c KpecrHKoM orMeqeuo
Bo3Mo)KHoe 3Har{eHKe ypoBHfl He[pepbrBHoro crreKTpa s o6,'racrz 9540 A.

Ta6nuua 2

2 ,83
,.)o

1 ,80
'1.,54.

t,42
1,24
1 ,05
0,89

+0,79
+0,22

0,0
+1,75

+0,84
+0, t6

0,0
+t,87

-0, 17
*0, 13
*0,01

+0,85
+0,15

1o

-0, 13

-0, 1"0

+0,13

+0,88
+0,74

0,0
l-2,00
+0,01

-0,[2
-0, t5
+0,04

+0,80
-l-0,16

0,0
+1,98
+0,02
-0,04
-0,06
-l-0, t:l

+0,90
+0, t3

0,0
J-{, e1

-0,09
-0, t5
-0, fl.
+0,07

Paccuorpuru r.r3MeHeHr.ie flpKocru r-renpepbrBHoro cneKrpa Floeo,i.i c A,,'rr.r-

uoii gorHsl. Kpunne pacnpeAeJreHr.rr 3Heprurz ua rpaQuxax rpur. 2 s o5'
JIacrH 4000-8000 A c sexoropuna npu6nr.Ix<enr.reM l\.{oxHo arnpoKCLIMI,Ipo-
BaTb IIpflMbIrr,fl.i. fIo HaK,,roHy 3TIix IIpflMbIx o6biqHo olpeAeJItIrcT cfrel{rpo-
$orolaerpuqecxuit rpaArieur H uBeroBbre reMreparypbr 3Be3A.
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+2

Otueruilt, qro B cJryqae cBeqeHufl HoBbrx 3Be3A, KotAa MoryT HMerb
MECTO CHJIbHL'IC OTCTYIi,'ICHI1q OT 3AKOHA fINArrrA, KAK, HANPUMCP, ,B CJ-IY'qae HccneAyenaofi rraMH sBesAn (cru. HUxe) , roHflTHe qneronorl ,ernL-parypr,r repqer ror Qusauecxafi crr.rr,rc,rl, xoropuii BKr'raAbrBaroT B 3TO iroHs-
THE NPH ONPEAC.IICHHH IIBCTOBT,IX TEMIICPATYP O6UqgOIX 3BC3A, I,I flB.IIflETCfl
-nliurr Qopna'nruorl xapaKTepr.icruxofi pacnpe4e.neHHq 3HeprHH B crreKrprl
3Be3AbL

/4,/5. il

o

20, zz. il 27,28. D

o

J0. u Jl. ill

l-o*'--l---.--l

6.4

lg Fa

0

+2

J

(Drir. ,

Z

Hen pep brrJlro t\,r

28 uapra, 30

tJzt
t/t,/r-'

crrer(rpe Honofi lepxyreca A,'rq 1.1,

uapra, 3l Mapra u 6 anpena
Pacnpe,le,reHlre glrepnlu
15 uapra, 20,22 ttapra,

B
o'1

,Ilpaurre ga $ur. 2 ;r,tlr npoeeJrlr lto AaHHbrM A.na cpr,rsrpon .8, V,2020
u 8060, xapaKrepu3ylourNu H3ryrreHue Hosor? B HenpepbrBHoM cneKrpe.
Pesy.rrraru rroAcqera rrBeroBbrx reMrreparyp AaHbr B ra6n. 4, cron6eq-4.
!,.nrt ecex Aar, KpoMe 30 H 3l rvrapra, roqxx xopoixo r'ro)Karcr Ha tlprrMbre,
'rrpHqeM Har(,IoH 3rr.rx npflML'rx npr.rMepHo oAr.rHaKoB. Ha rpa$lrxax A"[q 30 ].r

3l va,pra HMeror Mecro 6o.irrrul.rr? paa6poc rorreK or(oJro,nprMbrx n uesrruaft
I]AK,IIOH CAMHX [PflMbIX. COOTECTCTBCI.IHO UBE'IOBbIE TCM]IICPATYPbI B 3TI,I AHH
HCCXO/'Ib,KO HHX(C.

Oliueruu, r{To roqKn, coorBercrByroxrue H3,'ryqeHHro Hoeori B HenpepbrB-
HoM cneKrpe B o6racru 9500 A, Ha AByx rpaQuxax A,rrfl Aar 20,22 u 22,28
N4apt'a ,re)r{ar npaKTHqecKH H-a nprrMbrx, Ha rpaQur<ax AJtfl r,ar 30 lr 3l vap-
'I'a 

- 3HarrHTer'tbHo Hllxe, a 6 anpe,ra + oflflTb AoBoJIbHo 6.rusNo r nparnroit
JtriL.].iH. Ha rpacpuxax AJrrr aar 30 r.r 3l uapra uur nonpo6oBaJrr.r rrpoBecrr.r
inpalrue (ny^r'rxrr.r,pnure ua Qur. 2) uepes roqKa, coorBercrByrorrrue AJraHaM
no.nn l, 4350, 5550 u 9500 A. 3rs ror{KH yAoBrrerBopureJrr,Ho rroxarcfl Ha
npflMyro. Temneparypbr, coorBercrByloulHe HaKJ'roHy [yHKrHpHL,rx rpsMbrx,
npr,rBeAeHbr e cxoSKax B rlerBeproM cro.rl6ue ra6n. 4. Zurepecuo, r{To B sroM
cJryqae reMneparypa HMeer 3HarreHI{fl, 6.llasxue K 3HaqeHLItM AJIfl IIpeAbr-
Ayulux Aueli. BneqarJreHlrc raKoe, xax 6yAro B 3Tr,r ABa j\Hn Bo3pocJro Ir3-
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Iyqsrra B HeIIpepbIBHoM Cnel(Tpe ToJtbKo A,JIfl 06,'IaCTI'I CneKTpa 7000-
8000 A u yBeruqHJrcr naureHoBCKHrl cKaqoK.

Lleerosbre reMrreparypbr HoBort lepxyneca 1960, nonyueHHbre n 6ropa-
KaHcKoi.i o6cepnarop]/fH l\Jtfl nepHoAa Mapr-anpeJrr 1960 r. [9], locraroqHo
xoporxo corJracyrorcq c HaIUHMH pe3yJrbTaTaMH.

Ocranoar.rMcn no4po6uee Ha paccyxAeHusx,
KOTOpbre no3BoJrflroT onpeAeJrHTb qpKocTb Henpe-
pr,rBHoro cneKrpa B 06,lacrH 3500 A rz MoHoxpo-
Nraruqecx[fi lroroK B J:L:HHH Ho. Kpunan npoly-
cKaHr.rq Qu,rrrpa noKa3aua Ha Qur. 3. !,.r4 cpan-
HeHr4s TaM )Ke nyHKTHpoM noKa3aHa Kpr4Baq pac-
npereJreHlrs aHeprrru B cneKTpe Hosofi e arofi
06ilacru.

Ornrerlrin, qro lrenpepbrBHoe H3ryqeHHe Ha-
I]I,IIJAETCfl C KOPOTKOBOJIHOBOI? CTOPOHt,I OT

l,-3770 A [3].
tr4s $zr. 3 rN4Ho, uro Snrlrp Jrexur noqrll

'noJlHoclbro s o6racru pr3ryqeHlrq sa 6a"nsuepoe-
cKuM npeAe.nou. MeroAoM qr4cJreHHoro lIHTerpH-
poBaHHfl MbI HaIIJII], uro lgFi,:1gFu*0,07, rge
F & - eeraqurra MoHoxpoMarl{qecKoro noroKa
Hoeoit B HerpepbtBHoM clieKrpe 3a _ltpeAer'IoM
6a.nrnaepoacxori cepuu. 3saqesns lg Fu vtso6pa-
xeHbr Ha Qur. 2.

J000 4000 r,F

Oar. 3. Kpusar nponycKaHlt,
Qulrrpa t/ (cn"rourHaa ,ru-
uirr) rr pacilpeaeJreHue gHep-

I4urencunsocrL, JTHHHT{ H s crextpe Hoeofi IYI_^'* ntIp"pbIBHoM cneKrpe

M-br onpeAeJrr{Jru no ua6rpAeuusr'r, 
-Orr"rp" to"otlrrni*oJ#i,r,riffu""

6610. IIo crexrpocxonuqecKuM AaHHrIM LIHTeH-

CI{BHOCTb H c B HeCKOJIbKO AeCgTKOB pas 6O.nrure
lrHreHcI{BHo,crI{ HerpepblBHoro cfleKrpa coceAHgx yqacTKoB [3]. 3to .[o3Bo'
JrseT npeHe6peus BJIHflHHeM HelpepblBHoro c[eKTpa H cql{raTb, uro n Qu.nlr-
pe 66lb MbI Ll3Mepseu 6necx Hoioft roJIbKo s iuuwu Hn. TorAa \

lg Fno : I8 Fuuro + E +ry+a : lg Fr.ro + 0,35,
oLHo PHo

n4e Fso - MoHqxpoMatg.Iecrufi [oToK B JII{HI{I,I Hol Fooro - Cpelnufi MoHoXpO-

Marn.recruft roroK u Qn"nrrpe 6610; Aluu1o -noJIyIrupI'IHa 
tpu.rrrrpa; 6),Ho

noayrxuplrHa Hoi Pmr* , pua- BeJHIII'IHa flpoflycKaHl{n $ulrrpa B MaKCI',IMyMe

H S O6naCrra Ho. 3Ha.IeH[s 19 FHo flpeAcraBfleHbl Ha s]If. 2.

ONPEAEJIEHHE BEJIHqHHbI 6AJIbMEPOBCKOTO CKAqKA

flOnyueUurte 3HaqeHHf I;IHTeHCHBHOCTLI HelpepbIBHOrO CleKTpa HOeOfi

;sa 6an;MepoBCKHM rrpeAeJIoIvI Fb namt Bo3MoxHoCTb oqeHI4Tb BeII'lqI'IHy
,6a.rrrrureponc*o.o 

"*arxa 
us @orbgreKTpuqeoKl'Ix Ha6rloAeHuft

" aofi excrPanom'rAe lgFla3ono: l9Fi,, A lgFl>runo oflpeAeJlfleTcfl IIpfMoJIHHefil

r1r.refi pacnpeAerleHllfi- eHeprHLI s o6;racrr 4300 - 5500 A B cropoHy KoporKl{x

.qJII,IH BOJIH.

Pesynrraru onpeAeJreHr.rfi 6a.nt_uepoBcKoro cKaqKa Anfl I{erblpex MoMeH-

"o" 
,perrtenu npIEr!4eHbI B Ta6JI. 3, cton6eU 2.

-^t



t4-15 lrapra
26*29 )

-0,47
-0,54

Ta6nnua 3

-0,42 llro--u, *,,n,,1 -0,G2 | -0,r,
-0,/,9 l5 unp.,r, I -o,oo | -o,sa

Mrt onpe4e,rn{r'IH BCJIHUtIuy 6anluepoBcKoro cl(aqKa raKxe I'13 ctreKlpo-
cKorruqecKux ua6.ryrcAeuuri [3] AJII rex ]Ke MoMet{roB BpeMe}IH (crol6eq 3,

ra6,rr. 3). Cor,racue grrlx AaHHbIx BnorHe yAoB,'IerBopHTe.ribHoe. 3saqeHltg
cKar{Ka, onpeAeJIeHI{bIe IIo QoroenexrpurtecKHlvt ua6,rroAeuutlM, ltecKo,TbKo
6o.rrne, Ho 3To pa3JrHqHe, Bo3rvrolKIro, BLI3BaHo orutl6t<auu yqera erpQeNra
flpKLIx ro,rroc n Qu.rrrrpax B u V, qro Mo)Ker LIBMeHHTL ypoBeHb HenpepblB-
Horo crreKrpa n o6,racru 3500 A.

O(EHKA BEJIHqHHbI NAUEHOBCKO|O CKAqKA

Ha6,rroAeuus Hosofi a Sz.nr,rpe 9500 nossor'rHJILi oIreHIzrt nepxHtiir npe-
AeJr r{HTeHCHBHocTH HerrpepbrBHoro cleKTpa s o6nacrfi Ao npeAeJIa [a[IeHoB-
crofi cepaa BoAopoAa. PaccuorpeHue .nuur.iil or'IeMeHToB, o6napyxeuuux
B cneKTpe Hosofi, rroKasaJro, qro s erofi o6.rracru ctrer{rpa 4orvruHtlpytourefl
lrauuert AoJrxHa 6sru nunus BoAopoAa II8 (9546 A), nonaAalourar Ha I\{aK-
cr{MyM iroJrocbr nponycKaHua Qu"nsrpa. Ee sxsaea,'IeHrHylo ul}Ipririy Mo>KHo

olreHrirb r.r3 gKBriBaJreursofr uuplzHbr ltwHuu Hs (npeanoJiatafl, qro onruqe-
cKar rod'rur,a s o6erlx cpaBHr.rBae\{brx JrHHHffx{l). flpu srou HaAo yqecrb
pa3d'IArlHbte aHTeHCHBHOCTH IreIIpepbrBHOrO CneKTpa B cooTBeTCTByrclIHX
cneKTparbHux o6.racrgx.

Msr oueHx,nr.I orHorrreHae HHTeHCT{sHocreil HenpepbrBHoro cnexrpa r o6-
Jracru 3900 u 9500 A. Ecnu b(' -6.recx 3Be3Abr B HenpepbrBHoM cneKrpe
e o6racru 9500 A, 6 - 6necx sBe3Abr n Su.rrrpe 9540 (nenpeprrnuufi
cleKrp*a$Sexr ilLrHLlkr rls), ro Mo>xHo onpeAeJrHrb BeJraqr.rHy b"f b. ucxopst
II3 SKBIlBa,'resrUOl.i IXHpIiHbr JlUHl4Ll He B eAHHHUaX LIHTeHCHBHOCTH Heflpe-
pbrBHoro cneKrpa s o6nacrfl 3900 A H orHoureHue 6necra 3Be3Abr B Herpe-
pbrBHoM crreKrpe e o6racra 3900 A x 6.uecxy 3Be3Abr e Qu.nrrpe 9540 A (D).

.b'
Ilo"nyueHunre HaMH sHaqeHHfl I87 npueeAeHbr s ra6,r. 4, cton6e\2,

a sHar{eHi4fl lgb" toxaeaHbr Ha $ur. 2 Kpyx(KaMr.r c KpecrzKaMu.

T a6nuua 4

IJ'ara J,"
b'

leb-
lv
| ,n, Drl

14, t5
20,22
27,28

__0, ,o

-0,1"4

-0, 19

-0, t6*0,21.

-0, zo lsooo"(86000)

-0,20 I 
7000 (9200)

-0,16 I 8600

Otueruu, r{To Mbr ouenlrBaeM ToJrbKo BepxHroro rpaHr.ruy BeJruqr.rHbr He-
IIpepbIBnoro cneKrpa BCJTeACTBHe cJreAyrorqux npurrHH: 1) npa onpeAeJreHr4r.{
IIHTEHCHBHOCTU 116 MbI CqI'ITAJIH, TITO ONTHqCCKAfl TOJIX1A B il'dHH'|X CCPUI,I

Ea.nlnaepa ( I u eruna MorJrr{ saHH3Hrb r.rHrerH,cr}r,B}rocrr IIs u 2) lau n'pe-
ne6per.nu r.iHreHcr.{BHocrbro Apyrux .rHur.iii, B qacrHocru [S III] (9532 A),
Koropafl Mo)KeT 6lrrr AoeorrHo 6o,rsruoii.: fIpone4eHHafl HaMr.r oueHKa r{HreHCr.{BHocrlr HetrpepbrBHoro crreKTpa B

o6.nacru 9500 A no3BoJILIJIa oIIeHLITr BeJIuqr.IHy IIatueHoBCKoto cKaI{Ka. flpu
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SToil oueHKe MbI [peAIIoJIaraJILi, qro I43flyqeH[e y [peAeaa [alueHoBCKoLi
,cepr.rH co cropoHbl AJrLiHHbrx BoJIH raKoe >xe, KaK B o6,'Iacrlr 9500 A. Pesy.ul,-
TATbI OUCHOK BCJIHIII,IHbI NAIICHOBCKOIO CKAqKA NPIIBCACHbI B TPCTbCM CTOI6.
qe ra6,r. 4. !,eficrnureJlbHble gHarIeHIIs cKaqKa Motyr 6ttrl uecxoJlbKo
6onrure.

SKBHBAJIEHTHA' II]HPHHA JIHHHH HA

I,I OUEHKA EHEPTHtt, H3TYIIAEMOIA HOBO}I B STOII JIHHHH

3xs[sa,,reHrHaf IxupIIHa JwlHLtLt Ho 6rtna oIIeHeHa AByMfl MeroAaMH. B nep-

BoM MbI oITpeAeJII.IJIII Wso v3 tpaSHKoB Qur. 2. Pacnpele.neHlle 3HeprlIH B He-

npepbrBHoM crreKTpe Hosofi rro3BoJrr.rJlo olpeAer'rr.rrb oKBI4Bar'IeHTHylo rxllpl{Hy

ltltluar I{o e eAuufl[ax HenpepblBHoro crleKrpa e o6,'Iacru 6560 A. Illnpuua
JrvHtlw Ho s aHrcrpeMax 6u,ra onpe4e,'reHa rlo per[crporpaMMaM, nplIcJIaHHbIM

npoQeccoporia !,ro$e. flpoasae4eHue 3rr,Ix BeJIHqr{H nato V/so s A. OuH6Ka

orrpeAeJreHufl oxnfisarenriiofi lu]IpliHbl Ho coctan.nret oKoJIo 10u/0, rax rax
JrlrHl,tq Ho floitalaer Ha xpafi rlor'Iocbl npo[ycKaul{r Qu,rrrpa. Pesy.urrarrt
olpeAeJreHlrf WHa npHBeAeHbI s ra6r. 5, cron6eq 2.

Ta6nuqa 5

,II,ara

15 uapra
22)
28)

4 400

7 400
10 500

30 uapra
31 )
6 anpe.na

B 600
7 100
8 000

,,r,, ul v/'Ha,L Ho/Hp lara

14,
20,
27,

4,8
5,8
6,8

7000
6600
7700

5,3
4r8
,1,D

[.nr tpex Aar, KorAa r{MeJrHCb Ha6rroAeHus Hosoft a Sunrrpe 7020, rvrsr
,oLIeHr.rnH oKBriBaJreHrHyro luIaprlHy H* raKxe H ApyruM u'eroAol',r. Buqnc-
JreHHs BeJrHCb no Sopuy.rre

lgw no : 0,4 (mioro - ttlaato)*- Ig &"- Afroro,
pHo,

r4e rX/.u.a-aKBHBaJreHrHafl [rr{priHa Ho s eAr.rH[uax HerrpepbrBHoro cfleKrpa

oKoJro 7000 a; *ioro- tn667o - pa3Hocrb sBe3AHbrx BeJrr.rrrr{H Hosofi B Qr,urbrpe
7020 (c yrleroM eQSexra flpKr.Ix rloJroc) u 6610; ptozo- MaKcr{MaJrbHafl BeJrr{-
qHHa nponycKanur Qa"nmpa 7020; pnr-BeJrlrrrr{Ha nporycKaHr{r Qunrrpa 6610

B o6JIacrI{ Ho; Alzozo-tloJlylul{pllna Sunmpa7020. flolyueuuste arr.rM cfloco-
,6otr{ axeunaJrerrrubre rur4pr.rnbr Ho npl,rBeAeHbr B Ta6Jr. 5, cro.n6eu 3. Bu,q,uo,
qTo SKBI{BaJreHTHbre Ur}rpl4Hbr, OnpeAeJIeHHbIe AByMfl Crroco6aMr.r, couracyloTcfl
.B npeAerax oruu6ox.

I4cno.rrssya noryr{eHHoe HaMr4 paclpeAeJreHr.re sHeptu}r B HerrpepbrBuoM

'crreKTpe Hoeofi r{ r,r3BecrHbre aKBaBaJreHTHbre rut,tplrHu .nnuufi Ho ra Hp [3], rurt
IHaIIIJII{ oTHoIIIeHLIe aneprufi, I{3JIyqaeMbIx sses4ofi B oTlrx Jlr{Hr{flx. flo.nyueuuue
sHaqeHr{fl BeJrr{rrr,rHbr H"/Hp ilprrBeAeHbr s ra6n. 5, cro.n6e( 4. !,.ira 30, 3l
MapTa I,r 6 anperfl Bbrqr.rcreHr.rq H0/HB Bbr[oJrHeHbr Aflfl sHaqeHuit wso, floJl!-
creHHbrx ycpeAHeHneM AaHHbrx cron6qos 2 u 3 ra6.n. b.
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Ha Sur. 4 uso6paxeHo H3MeHeHne Ho/Ho colepeueueu. I4s pucyHxa BUA-

Ho, rITo Ha6.nio,4aercfl pmKo BbtpaxeHHblil uaxcultyt,t 27 , 28 Mapra' I{olAa
BCJII,IIII,IHA HO/HB AOCTI,IIACT 3HAIICHHS 6'8. OTI'IETUU' qTO TOqHOCTb HAIIII,IX

onpe4e"neuuit H"/Hp cocraBJlfler oKoJIo 10%. B ryMaHHocrflx 3ro orHoixeHlle'
o6uqHo HMeer 3r{aqeHlre oKoJro 3. 3ua.iesue HoiHrr } 3 ronopur o roM, qro

o6o.noqra Hosofi Helpo3par{Ha He roJIbKo B ,tI.{IIHqx raiinaaHogcxofi cepuu, Ho

U
lld

ry
7

6

5
t/

J

Z

0

R
/\

d,\-/r\.
,ta./\o\_

-o-----o

t5 Z0 Z,t J0 4 I lamuMopn Anpetto

@ur. 4. tr4slteHertue Ho/Hg co Bpetr{eHeNl

TaK>Ke r{ B JIHH}iflX 6a.nrue-
poscxoil cepru (nepexoAHafl
cra4ur). T. @. flreurKosofi
[10] 6ur.n rpousBeAeH pacqer
orHorrieHr.{s Ho/Hp 4.na aroii
CTaAL{I,I C yqeToM ABI'IXeHI'I,I
oSo.noqNu Hosoii. Blt,ro
IOKA3AHO, I{TO 3TA BCJII,IqI,IHA

npoxoAl.{r qepe3 MaKCI.{MyM

rlpr.rMepHo qepe3 Mecfu IIoc-
JIe BCTIbIITIKH. oTltetuu, r{To

no4o6nuft xo4 Ho/Hp ua6'
,'iio,[,aJrcfl colieporu y RSOph
e 1933 r. [11], nPHI{eM MaK-

cI,IMaJIbHat Be,llIqHHa Ho/Hp,
6una 6onee 10.

flo,ryueuuue HaMLI Ha6JIIoAeHIrfl Beru c Qu"nsrpoHr -6-6 
l0.aator Bo3MoxHocrb

onp"4"rr"o a6colrcruyrc spKoCTb Hosoft s .11l.tuHI'I Ho. flo orsoclme,'IbHoMy
pacrpeAereHr. ,n"ptru u in"*rpe Bern (A0 V, m,: !0^:-9?).u ocBerqeH-

,o"r, 'Eoo, 
cosganaeuoft uouorponaarfiqecKt4M IIoToKoM s [ : 5560 A or saes4g

A0 c mr'- 0,",'00 sa BHeuHeft rpaHr411e aruocQeprt 3eu,'ru [12], MbI HaIIIJII'I

3Har{eHLIe Eserv Atrttt 6610 A. 3uar ery Be.rItlilt,tHy I'I oTHoIIIeHI4e lpxocrefi Hoeofi
u Beru n Qu,rlrpe 66 10, ,rerxo sL,rqgcInr1, BeI[qI.{Hy oCBeqeHHOCTLt Eso, Co3Aa-

BaeMylo l,I3,'tyt1gs1.r"* Hosofi B JIHHLIiI Ho sa BHeuHefi rpaHgue 3eMuofi aruocSeprt:

lg Euo :0,4 (moB- mir) f lg Ee".,Aluuro -l. 
'n ff

r/te m[ - mL- BHeaTMocQepnar pa3Hocrb 3Be3AHbIx BeJII,IqI'IH Beru u Ho-

sofi; AI-noJIlIIIHpI{Ha $IiJlbtpa 6610; Pa', rt Pao BeJII{II}IHbI npolrycKaHl'Ll

Su.tsrpor B MaKcLIMyMe LI B o6JIacrI{ Ho. 3HaqeH[q Evro !,1rfr' pa3rI'IrIHbIx Aar

na6.nro,qenIEft [pr.rBeAeHbr s ra6fl. 6. 
Ta6;ruua 6

I Er,,,epelcex.c.u2
Ilun,,,r,t,,*.,^,ll

15

22

27

28

29

30
31
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r.rapra

)
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\ ,4I. Ll-t
0,90
0,79
0, 76

0, 75

0, 75
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0,59
0, 37

0,25
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A6co"nrorHafl Be.rrhr{I{Ha 3HeprHH, ras.nyuaeuofi Hosort B drr.rHur{ H
28 nrapra- 1960 r., cocraB,'rflJra 5.1037 epef cbrc, ecrt,r cr{Hrarb, r{ro paccror-
HHe Ao Hoeori paBHo 1,2 Knc, a Med{3Be3AHoe rrotJrorrleHlre B o6n'actu Hn
cocrauler 1,7.

OUEHKA I..IHTEHCI,IBHOCTH JIHHHH He r l0BaO A

Ha6.nrcAesus Hoeofi n tpunrrpe I I 250 roKa3aJrr.{, ,lro s erori o6"rrac.rr.i
crleKrpa rr3rTyrreHre Hosofr 6orlure, qerM B o6,ra,crqx 7000, 8000 u gb00 A.3To Moxer 6r,r'rb slrgeaHo HaJrHqHeM cr.nrnofi 3Mr.iccr,ru. I4seecruo, qro.
B TyMaHHO,Crsx s erofi o6,racru cleKrpa ua6.nrcAaercs cHJrbr.rafl .IHHHfl He I
10830 A [l_3]._Kpoue roro, n crexipe Hoeoiir e o6racrr nponycKas,rr
$1.rsrp_a -11250-Ao,rxHbI rrorraAarb rrgr{1ir n6 10938 A, He il it OZO e
n [s iI] 10 320 A. 3xeueareurHbre rrupuHbr BCex arHx nuuutt MoxHo oue-
Fiurb H3 c[eKTpar'rbHr,lx ua6nloAeHHfi HOeOii S er.iAuruorl o6nacru crreKrpa,
yqrs pacnpeAeJleHl]e 3HeprI{Ia B HenpepbiBHoM cnel(rpe 3BesAbr. [,rn 10 830 A
raKylo oueHKy cAe,'Iarb rpyAHo, TaK KaK ee HHTeHCHBH0CTb Moxer 6urs
yBerr.ir{eHa sa cqer nos6yx(euur- 3,'reKTpoHHbrM yAapoM. 3Haq ac}Qexr np-
KHx ^noroc Arq $u,rtrpa ll 250, co3AaBaeMbrii sceruu.{ r,rHHHqMH, KpoMe
10830 A, n ronaras H3BecrHofi uureucuBHocrrr HenpepL,rBHoro crer(rpa B:roii o6.rracrH, MolKHo oueHHrb r.r DHreHCHBHocrb JTHHHH lo aso A. 3ra orteH-
Ka, ,K'OHeqHO, io'qe'Hb I.py6a, lHO I,t3-3a OTCyTCTBT.Ifl Ap,ynI,IX BO,3MOXil{OCreli O,Ha
npeACTaBJrfl er HecoMr,reHHnui uurepec.

3'Knt.itea,'IeHT,Hart rrlupaHa JItuHt4H flo orleH€ga [o 3KB],1BaJreHrHoli IxHpHrHe
JtuHrlI4 Ho, iltvlelou{eti. ror )Ke BepxHr4it yponeHr,. flocro.iruxy oryr.HqecKarr
ToJIxra o6o.loqxu n 6a"rrtuepoBCKIlx JrHI{Hflx IJecKor'rbr{o 6onrrue eAr.rHHrrr,I
(trCPCX,OAHAZ CTA[UN), A IB .III.IHI-IflX TAIIIC,HOBICKOI? .CCPH'H MCHbIIIC CAI.IHI,IUbI,
3Ta oueHKa Mo>Ker 6l,trt ilecxo,'tbKo saHlt>xeHa. SxnasaJIeHTHafl IIIApHna
JtuHuLt He II I I 626 A ouesena no oKBuBa,reHrrroii rxHpHHe ilHHuH b4j L\
[3]. 3-xnanadresruafl xrHpHHa [S II] l0 320 A or{eneHa no uureucrBr{ocrr.r r'rr.r-
rrufi [S II] 4068 A u 4076 A t3l. 

-

ilpone'Aeu,uart 'TaKrlM o6'paao,la oueHl(a oKBr.iBaJreHrHbix rxHplg{1 nunufi, c
yqeroM qyBcrBHrer'rbHocrr.r $oToiraerpa H nporycKauua Qu,rlrpa I I 250 rlo-
Ka3aila, uro aQQ_exr flpKHX rro,loc, CO3AaBaeMbril nuHwefr,- soaopoaa 116, rro{-ru yg nopflAoK 6orsure a$$exra, co3AaBaeMoro rrHHr]flMH Hb II u tr.s It1.

vpoaeHs He[pepbrBHoro cneKrpa s o6nacrH I 1 000 A nlr oqesuJrr.r AByMr
IueroAaMlr: B nepBoM c,rryqae Mbr coeAHHH"{H npflMofi roqxu ua rpa$uxax
$ur. 2, Aaroque ypoBeHb HenpepbrBHoro cnerrpa s l,i" 4350, Sbb0 H gSOO a,
frblTagcb 3T14M IiCKJIIOqHTT, H3JryqeHI.Ie 3a npeAe,'IoM narrleHoBcNofi Ceputi;
Bo BropoM gfy:ae_Mbr npocro npHHflJrH 3a ypoBeHb HenpepbrBHoro cneKrpa
e o6racru I I 000 A suaqeur.re, AaBaeMoe reoperuqecKilr{ pacqeroM Ar'rrr pe-
xou6usarruoHHoro cBerreHHq BoAopoAa c yqeroM ceo6o4Hb-cno6o4ur,rx ira-
pexoAoB npu T, :15000"K (crur. uuxe).

Pac,lerbr rroKaBa,'rl,r,..rrro s o6oHx cryr]asx a$Qexr rrpKr.lx noJroc n (tzntr-
pe ll 250, co3AaBaeMbrii rusueii 10 830 A, ua nopa4or< npenocxo4rul a,icpe,nr,
co3AaBaeMbtit nuuuefi, BoAopoAa. Ouru6xa o[peAe,rreHrl:; Wnu no3ro],ry trorrrjr
He BJrHrrer Ha oueHr(y r{HTeHCHBHOCTU 10 830 A. OcuonHas ouru6xa Bbr3BaHa
}IEOIIPCAEJIEHHOCTbIO BCJIHqI,{I]bI HI]TEHCI]BHOCTH HCtIPEPbIBHOTO CIICI(TPA B
srofi o6nacrn.

rlpu ltcno.rr,3oBaHr.rH nepBoro MeroAa oueuKr.i Henpepr,rBHoro cner(Tpa
XHTEHCI,iBHOCTs JIHHI,iU 1O B3O A UONYUACTCS 6,[HSXOIl K HHTEI]C[IBHOCTH ,'I}I-
Huu H0. flpla BropoM Me.r_ole flpKocrb Honol.i B Jtr.{HHr.i 10830 A n 2 paza
6onrure spKocrH B Jtr4HHLr Hp . A.rrs rar(r.ix BecbMa rpy6ux oueHoK tlor,rvqer.r-
Hoe pa3JrHqHe B HHreFrcr.iBHocrrl 10830 A eno,lue 4onycrnuo.

tr4raw, MoxHo cqararb, r{ro rrHTeHcr.rBHocrb nuuyv 10 830 A n cnexrpe
Horsort-lepxy,reca 1960 r. B KoHue Mapra 6u,na cparnuuMa ,c HHreHCr.rBgo-
cruo HB.
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o npHpoAE HEnpEpbrBHofo cnEKTpA HoBoII
Heroroprre BbrBoArrr o npfipoAe HenpepbrBHoro cneKrpa Hosofi Nro]r(Ho

cAeJIaTb Ira OrClHO,Be AaH'HbIX O paCnpeAeJrerH,Hr.t 3HepfliH, ,rroJryqetHrHbrx HaMLr
n,"ns 6o.nsuoro yqacrKa crreKrpa, 3axBarbrBarou{eto npeAe,rr,r 6anlueporcxorl
H narrreHoBcxoil cepufi BoAopoAa.

Kax orn,leqa,'Iocb Bbrrrre, B nepHoA HarrrHx ua6.nroAeuilii ue npoucxoAu,'ro
cHJrbHr,rx r.rsru{eHeuufi B pacnpeAeJreHHH 3HeptHH B Cler(Tpe Hosofi. flOerouy
I\ibr perxu!'ru orpaHr.tqrlrbcfl aHaJrH3oNr Jruiiib uexoropoft cpe4ueit xpuaoft.

Eo.usuag BerH,r{Ia,Ha 6a.rllueponcKoto oKarl,Ka HarBoA}tr Ha MbtLcJIb o roM,
rrro HenpepsrsHnfi cleKrp y Honofi r4Meer ry xe npr.rpoAy, qro u y gMr.icctroH-

Hbtx TryMalH,Fl,gcTeri.
Eu"uo nponeg,eHo cpaBHeHHe flor'ryqeHuoro pacflpeAeJreHr.{fl 3Heptnr.r B He-

[pepbrBHoM cleKrpe Hoeofi c pacnpeAeJreHlieNr 3Hepulu Ad'rr peKoM6uua-
urroHHoro cBeqeHuq BoAopoAa. M. Curos [4] npuroaur Qopuynbr AJrrr
pacqera pacnpeAeJreHr.if 3HeprHH B Henpepr,rBHoM cneKrpe BoAopoAa AJrfi
cryriar peron6uuaqHfi, ceo6oAuo-cso6oAHbrx H AByKBaHToBbrx nepexoAoB.
flnyxnauroBbre nepexoAbr Hrparcr poJrb d'rr4rxb np]r HH3Kofi a,rerrpoHuoil
rrJrorlrocrll (n, (106). tIro6u oueHurb rlx poJrb B HarrreM cJryqae, Ha4o 6lr.no
olleHr.rrb ne LJtfl Hoeoii. 3ro 6nr.no cAeJraHo iro BeJrr.iqr.iHe a6conrorHofi uu-
TeHctlBuocrlt .nIanart Ho corrracHo c"re4yrcu1eft Qopuy"rre [15]:

Isa c.70-'o n!, (2)

t4e /so--cser,osoil'rrororK, strxoAsuluri us I cn3 o6o.noqxr.r s I cerc B yr.rre B

I crep; c:2,6 A,rlfl c,uyt1as oIITI.IqeCKI'l n.loruOfi CpeAbI (n luHunx .naftrraa-
Hoecxofi cepuu). 3ra QopnayJra He BIIoJIHe npHMeHHMa AJrs Hat[ero cJryr]afl,
r(orAa o6o.noqxa Henpo3paqHa raKxe rr B JruHr.rrx 6a.nrrueponcxoii cepuu.
floerorury no uefi Mo>xHo oueHrrrb ro,rrbKo Hux<Hroro rpaHr.rqy e.uexrpouuor.i
IIJIOTHOCTII.

I4s Ha6,'rroAesuil uailt LIgBecrHa BeJrHqr.rna 3Hepreruqecxoii ocseqeHHocru
Eso, co3[sBaeMaf H3IyqeHL]eM Honoli s nu\tyu Ho rra rpaHr.rqe geuHoii

arr'rocQepu, IIo3roMy rpopuy,rry (2) yAo6Ho nepenucarb cr'reAylouruM
o6pasou:

/ - t-c-I ULUn,: l0"R V ,ffi , (3)

rae R-,pac,croqHue Ao Honofi; u-cpe,rHnfl cxopocrb pacullpeHllq o6o-
JIOr{K}I, OilpeAeJreHHarr ro noJrytx}ipuHe nugafi H3JrytlgIITti /-npenaR, o'r-
cqHTbrBaeNroe or MoMeHra MaKCHMynaa 6necxa Hosoii. IIpu nltnog,e eroi
Qoprily;rlr Mbr rrpeAnoilatailv, qro Beurecrno, alt6potueHHoe npx BCrIbtIuKe
Honorl, paBHoMepHo Baro,,r,Hfler rxap ,c 'paAu'ycox,r, parBlrbIM at. Ha caMotvl

reJre o6o.[o.rxa Mo]r(er HMerb rbopttry ixapoBoro cJIos, HepaBHoMepIIo 3a..
IIOJIHeHHOTO BeUIeCTBOIVI. Ae.rrag yKa3aIIHoe BEIIXe AOIYIIeHHe, Mbl TeM Ca-
MbrM 3aHHxaeM 3JreKTpOHHylO r,rrorHocrb. llpu R:1,2 rcnc, t:27 Aueit u
u:1500 tcnf cerc Sopuy.ra (3) aaer 3HaqelrHe /re , paBHoe l}e c*t-\. V'liartt-
Bag yKa3aHHoe npeAno,'Io>KeHHe, MoxHo cqHTarb, rITo B o6o.uoqxe Hoaoft
n")l}s cn-1. flpu raxofi IIr'rorHocrli poJIb AByKBaI'troBL,Ix [epexoAoB HH-
qrolr(Ho MaJra. Ocrarcrcs ABa npoqecca: pexou6LtHa:g.'ub. tz cso6oAuo-ceo6oA-
Hbre nepexoAbr.

Pacnpene,ueHue 3ueprH[I B cneKrpe npu cno6o4Ho-ceo6oAHbtx nepexoAax
BaBHCHT ToJrbKo oT a.lteKrpottnoli reltnepaTypbl Mnt ot1enu,rli Bo3Mox]lble
3HaqeHr.rq gJreKTpoHHoil reuneparypbr B o6o.noqre Hoeofi tio orHoIIIeHI.trc !IH-
reHCuBHocrefi sanpeuleHHbIx JIHHIIfi [O III] Nr*Nz u ],4363 A,'It{ 3JIel(rpoH-
Hofi n,roruoCTV tle:l}e cin-\ [16]. OxasaJlocb, qro 3HarIe[IHe reMneparypbl
7'" Mo>l<er Jle>xarb B npeAeJlax 8000'<T'<16 000'K.

Pacqer pacnpeAeJIeHI.Ir 3HeprHLI B HerIpepbtBI.toM cneKrpe B o6,racrlt
3500-10 000 A npu peront6rlHatrlioHHoM cBerteHllu Bo1opoAa c yqeroM cBo-
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6o4uo-cno6oAHblx [epexoAoB MbI nporasBeilv AJtfl. r{erbrpex suaueHr-ft a.ne4-
rpoHHbrx reMreparyp Tn:10 000, l5 000, 20 000 u 30 000'K.

Peay.nrraru npHBeAeHbI ua $rzr. 5. IIo ocu a6cqncc orJro)KeHbr BeJruqirHbr,

o6parHue AJTHHaM nonn (n rrauxpoHax), no ocn opArrHar-3naqeHr,rslg-h-.
/ru

Aa HHbre p acI]peAer'r eHr.rrr
opAulrar cABr.rlryra TaK,

Ha arou )Ke pr.rcyHKe r(pyN(KaMH rraHeceHbr cpeAHHe
3Hepttzu B cneKrpe Hoeoii. rIpu erol,r rr]Kar'ra lto ocr4

qro6u roqKa a.rrs 8000 
^ 

(+: 1,25 
) .o"rnonu

T14qecl(r{x Kpr.iBbrx. Hau.tyuuree
corJracr{e ua6,rro4ernali u reope-
THqecI(rrx xpHBbrx noJlyqaeTCq
nns T:15000'K. To.INa A,,Lr

4350 A (* -.-r,r) r,rex(,Iir He-

cKo,rrbKo Bbrrxe Kpr.iBofi pnx T n-:15 000'I(, eeporrHo, B pe3yr'rb-
Tare cI4creMart4rrecKLIx otuta6ox,
BoBr-ruKarou_lr.rx npI,t yuere e(l-
cperra flpKr4x no.[oc. Ilocro,rtxy
luuufi B 3ToN,r yqacrxe cneKTpa
OqeHi, MHOIO, TO BIIOJIHC BepOfT-
no. qro npu o6pa60rr(e crreKr-
porpaMM uenpepuautrri cleKrp
6un npone4eH llecKor'nrKo Btt[Ie,
qeM oH [poxoAHr e Aer?crsz-
Terbuocrr.r. To,rxa a.rrq 9500 AlL \
{ ; = 1,05 ) raxxe rex(Hr Bbr[re\,' )
reoperr.ruecxorlr xpueori. Ororo
CJIeAOBa,'IO OX{[iAaTL, nOCI(O"rtbKy
scpSer<r rpxr.lx rr0,rroc B 3loM
$a,rlrpe yqreH lrerroJruocrr,ro.

*!tH6

-? n

Ha rror'tyqeHHbrx HaNrH Teope-

30 000'i<

z0 000
/5 000
t0 000

Our. 5. Conocran,rrcltrre rcol)ertiqecKoro DacIue_
AefleHrrfl 3rreptHrr (pexov6rrHaunrr*ctro6oAHo_cso-
uofHLre IcpexoAbr) c pacnpeleJreHtieM 3Heprar,lB ucnpepbrBrro)r cncr(rpe Hnsofi, nony,reriHsl.r

r.rs tra6,rrcrenuii

I
MLt noAcqara,,rr.i raKlKe Be,rr{qr.r.ry orHorueu}rfl 1gB -ir!9!-, B3flB 3KBr.r-1no

BaJreHrHyro rxHpHHy Ho u3 [3] n yunruBafl cpeAHee pacnpeAer'leHH€ sHepfHl.r

R ,HenpepbIBHOM ,crnexTpe HlorBot:i. Pa,c(reT Aa,rr 3lnaqer,t,He 10' 'lono :3,
1to

B TO BpeMrr KaK reoperlIqecrur.i pacqer Aaer 3r-rarreu].1.e2. rIo nopn4ry Ber,r].r-rrLiHbI coBrraAeH[e xopouee.
llo4no4n HTorH IzBJIox(eHI{oMy, Mox{Ho cKagarb, qro IIoJryqeHHoe Hax.{rI

pacnpeAeJreHr.ie 3Heprlrri B cneKrpe Hosoil e o6,'racrr 3500-9500 A xoporuo
o6rqcHflercr pexol,r6uuart,r4olrirbrM cBeqeHr4eM BoAopoAa B cyMMe co ceo6ol-
uo-ceo60AHbrMH nepexoAaMH. B no,rr,sy 3TOrO 3ar(,lroLIeHr,rrl foBopflT ABatpaxra: 1) oruorueuue r4r.rrer.rcunuocreti 6a,tlueponcr,r.,, ,rrr,Z, 

" 
,iarro.i,

116, K HerrpepbrBHo\r) cner(rpy AoBo,,rbrro 6nuzr<o K 3ilaqeHHro, ua6,rrcracr,ro-
x4y y sN,rr4ccrroHr{brx ry\4aHlrocreii; 2) pacnpeAer'reHrle 3Heprr]r4 B HenpepbrB-
IION'I c[el{Tpe coBnaAaer c reoperttqecK]414 pacnpeAe,'reHuer,{ 3HeptHH B FIe-
npepbIBIJOM Cner{Tpe 

- 
(n .racruocru, 6o.[bruaq BeJrr{r]14r-ra 6a.lrueposcxoro

.n?:rll)^^TI-pH peI(oM6nrraquonnoM cBer{eHlui BoAopoAa npH f" Jfi000-
-18000"K, c }rqs1., cno6oguo-ceo6ogur,rx nepexoAoB.

ouenla4uo, B gror rrepnoA cBeqeHr4 e cauoft 
-3Be3AbI 

n ru4lruoii o6nacru
HAI,IHOTO'MCHbIIIE CBCTIEHH'I O6OTO'IKI4, I,i \4bI EIO HC PCIHCTPI,IPYEM.
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Omterau, qro elqe s 1937 r. A. Coriep [l i], usyual o6onouxy RS Oph
1933 r. r.r c'cHoBbrBaflcb ua oAr.ruar{oBoN,r xo.qe iipusbrx 6,rrecxa arbrt:ee:4u
B BoAopoAlibIx JIIIHI'{SX B HenpepbIBHoN4 cfiet(Tpe, BbICr(a3aJI npeArrod'ro}KeHr.ie,qro HenpeptreHHir cneKrp Hoeoii \,ro)Ker 6url no.nllocrtlo o6vc"nosJ,en c""-
qeHr.reM o6o,roqru. flo xapar<repy rpuaor? 6,recxa RS Oph rr Hoeas lepxy,re-
ca 1960 r. cxoAHbr. Ouenu4uo, N,roir(Ho cqrrrarb, rrro J/ HoBbrx 3Be3A noao6goro
TI4[a [pr.rN{epHo qepe3 Mecrru rioc,re BCnbrIrIKLi l,tr,t ua6,uio4aelr to,rtro o6o-
rorrKy. B erolr c,ryqae cnerrposoroMerpHqecr(af reMneparypa [epecraer
6rrrr, rel,rueparypuoi.r xapa.r{repr{crurorir; flpr(ocrr, Henpepbrtsuoro cner(Tpa
oltpeAe,rr{ercfl gJreKrpoi-rnort rel.rneparypofi s o6oroqxe.

OIIEHKA IVIACCbI OEOJIOIIKH HOBOI,{

Onpe4e,reuHatl HaMI,I nJlorHocrb o,'rerirpoHoB s o6onoqxe Hosoft tro3BoJlr{-
d'Ia OUeHIITL, U ee UaCcy Mo6 B npeAnOJIOX<eHHU, rITO OIIa COCTOHT H3 trOJrr{O-
CTbIo ptoHl43oBaHHoro tsoAopoAa IVI\6: n"Vntyl rAe 7 - o6reu o6o.noq_
I{H, onpeAenesuufi no cpe4uer.r cKoltocrr.r pacmupeHua (cnr. eorue) i ms -Macca aror\4a BoAopoAa. Bbr.rncnesar AarcT 3HarreHrrr{ Moa :2 : l0-4 M o(e orleuxe lraccbr [,rbr Mor,ru Aonycrrjrb oruu6xy ue 6o,ree qeM e r,5-2paza)1
3ra se,'IlaqLrHa ,'Ie)r(L.ir__ B npeAe,'rax ee.,tllqaH r,racc, nrt6pacbrBaeMbrx npt,t
BcnbrrrrKax nonuuu [17].

B saxrroqer{ue Mbr xorlrivr [oAqepr(Hyrt e$$exrunr.rocrb coqeraHufl cner(-
TpaJrbHbrx u cporoe"ler(rpHqecKHx sa6nrcAenuii, xoropr,re tro3Bor'rr4JtH rrory-
qHTb pacnpeAeJreHr.re 3HeptHH B HenpepbrBr{oNr cIIer{rpe HoeoI.I B rxr.rpor(oNI
Ai'ia[asoHe cleKTpa, a raK]r(e oueHurb r.rHTeHCuBHocrb /'rr.rHr{r{ 10830 A. Ha oc-
HOBC 3TO|O AOCTaTOT{HO 6Oraroro ldarepua,'Ia t"ra6,rtoAeunfi yAa,rocr, cAe,larb
Sar(JrrorreHr.le o roNr, rrro cBeqeH[ie Hosofi lepxy,reca 1g60 r. qepe3 Nrecrru
rIocJIe BCIIbIITIKI4, KotAa 6,uecx ee B BLIALIN,tr,rx,ryLIax l/naJI Ha 4-brt, o6yc.rron-
JreHo peKoN{6lrnarrr.rosuHM CBeqer-rHeM BOAOpOAa B ,CyMMe CO CSO6OAHO-CBO-
6o4Hlr r,r u nep exoAa rvr ri.

_ Anropu npnHocsr ucKpeHrrroro 6,rarog,apuocrs npo0. )(. flro(te, ,rlo-
6esHo orl(,'r'r{xHyBrrrerocfl Lra Harxy npoct6y u n.pucna,nuero lraM perr4crpo-
f paMMbr c[eKTpoB Hoeofi, [o,'ryr]eHHbrx Ha o6cepearopul.r ceil-,vluue,rrs.
Ees .srux perHCTpotpaMM Mbr r{e cMorJrr{ 6bi etruo,'ruurb Hacroqutyro pa6o-
ry. Aeroprr raKx(e r.ly6_oxo 6,r-aro4aputr q,'r.-Kopp. AH CCCp S. R. Mycre-
Jrro 3a ueHi-rbre coBerbr, B. il. Hrirouony, A. A. Eoapuyxy, p. E. fepru6!pry
u B. tr4. rlponur<y 3a BHr.rNraHr.re r pa6ore H noN{oulr} npr o6cya<4eHur.r [o.[y-
rlel.Illblx pe,y"lbraroB' 
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AKAilEMI,Ifl HAYK CCCP
I,,I3 B E CT14fl I(PbIMCKO 11 ACTPO O I,13 I,I q E C I( O 1'I O E CEP BATO P]I 14

Tou XXIX, lg63 r.

OOPMYJIbI, TPAOHKII U HOMOTPAMMbI
AJr.q KOfi I,|TIECTBEHHOTO AHAJII4SA CIIEKTPOB

EMHCCI,IOH HbIX OEbEKTOB

A. A. Eonpuyte, p. E. fepw6epe, B. H. IIponurc

flpunolnrcr aror'tHble KoHCraI'rrbI, pa6ouue rpoprrayan, rpacpr.rxn u rroMorpaivr[,rrr, ueo6x6-
AIlMble ar.s xorHqecrBeHHolo auaJIH3a cnel(TpoB 3MLICcHoHHr,tx ryttanuocrefi. Mero.4sr, nep-
191]9'{-albllo pa3BIlTble AJIfi llccr'IeAoBaHI'ifl 3I,II1cct{ol{Hl,lx ryt\,Ir,lHttocreii, yroqr.reHr,r c reM,rrrooL,r ttx MoxHo 6buro npuMeHrrL, r.r AJrq aHar,ru3a Apyrux 3lvrricclroHHblx o6texron, er,rauve_cr(He ycr,roBtrfi B r{oropr,rx cynlecrBeHHo orJlHrrarorcq or He6yJlrpl{rrx.

^_ I98r,qL4q qRApHS AND NoMOGRAMS FoR A QUANTTTATTVE ANALYSTS
9F_TrlE SPECTRA oF EMISSIoN OBJECTS,by A.A-so!/,iirin,-1i.E.-'G;rrtti;;i,
v'. I. Protrik.- Atomic const-ants, rvolking formuras, graphs ani no,nogrn*r, necessarvIor a qu.antitalive.analysis oI the spectra'bf emission'i,.iuii., ri. ;i;;;:M;iii.d;l;ilt;t,obt0ined ior tho invcstigatiorr ol emissiorr nel.rulae rrc devcloped s6 lirat they can te ip1plied for an analysis oj-othcr crri-ssion objects, the physical .i,,.,altiori l, rvhich difler es-sentially frorn t]tose oI ncbll;rr.objccts.

Mero4rr Kod'rHrrecrBeHlroro aga,rrr{ga cneKTpoB nlraHeraprrbrx r.r AHOOy3-
rIbIX TYMAHHOCTCI,i I( HACTO'II]IEMY BPEMCHI,I PA3PA60TAHbi AOCTATOTIHO I]OA-
po6Ho. OAttai<.c B yrIe6'HHKax no reo,perlrqecrxofi icrpoQrasHNe 14 B, cireur.ia,,rb-
IIbIX MOlIOtpaozrrx Li3Jrataercsr B ocHoBHOM Teoperl,rqecl(aE CTopoHa Bonpoca
Lt rJttr IIpaKrr4qecKoro npoBeAeHrzfl aHaJrr.r3a AaHFrL,rx Ha6r'rroAer]uii npr.rxo-
AI4TCfl O6PAUlATICfl K MHOTOqI,ICJICHHbIM XYPHAJibI-IbIM CTATbflM, IAE AAIO,IC'Ipa6oque_(ropuy,rrr, aroMHbre r(olrcraHTbr lr'r. n. lloarouy lrpeAcraBJrflercfl
ue,recoo6pa3HbrM co6parb BMecre Becb Heo6xoAHN,rbrfi cnpaeouHr,rfi Marep14aJr
H TIpeACTaBI'ITb elo B HaIJIfIAIIOM u y4o6uona AJrf r4CtloJrr,3oBaHLIS BaAe.
C 4py'roI? cropoubl, MeroAbl, paBBLirbre Ailq alailuga oNIrlcclzorr]rbIx ryNraFr-
Hocrerz, IIp_H HeKoropoii lroltr$r4t<aLWJt Mox(Ho c ycnexoM rrp]4ivreHrrrb rr t(
Apytr'rM o6beKraM-r( nporsxeHlrbil\{ arMocrpepatr 3Be3A, rAe ia6,rroAarorcs
Sanpeu{eHr'rbre ,'rr.ir'rr.1u, r( pa,clxtrllflrourxMCf o6oroqKa},r HoBbrx 3Be3A, r( 3lvrac-
cLIOHHbIM qApaM Her(oropbrx Btr3ta/'taKrrlrrecr{r.rx TyMaunocreii. llpa raKoM
llctIor'rb3oBaHutl <(He6yr'tflpHbrx>> [,reroAoB I.Ieo6xon].iMo rIepecMorpert o6rrrl-
uue pa60u'rze (]opl,ry,rst, rocKo,'tbKy IIeKOTOpbte AorryueHHt, CAeJraH,Hbte npH
nor'ryqeHlil4 euzx rpoplryJr rl3 6o,ree o6qux coorHorrreHr.tii, nepecraror 6r,irr,
cnpaBeAJII4lsbIMH B nepetll1c,'leHHblx BbIIIIe o6r,exrax, r4e (tusauecl{ue yCJIo-
Bl4fl 

- 
Id'IOTI]OCTb H COCTOgI{lie I4O}IH3aIIHI,I BeUeCTBa, Ar'reI(TpOHiIafl TeMne-

. parypa, nor'Ie 43,'IyqeIII'1fl 
- 

fi4otyr cyu,ecrBeHFlo or,'IHqarbcfl or yc.ronlIfi
B SMT4CCHOHHbIX TyMaHHOCTSX.

Hacroqurafl crarbfl npeAcraBJrrer co6orr cBoAKy pa6oulrx clopuyrr, aroM-
r'rbrx napaMerpoB, rpa$uxoe 14 HoMorpaMM, Heo6xoAltMbrx AJrE aHaJrH3a crrer_
rpoB pa3/'IliqHblx SMIICCHoHHbIX o6'beKToB. tr4cxoAgrre AaHHbre BBsTbr rro Bo3-
l',ro)KHocrr4 a3 nocJreAHttx ony6,ruxoBaHHbrx pa6or; 6o"lrurtrucrno rparluxoe
ry 6JrHKyercs BtlepBbre.
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1. Kar< u3BecrHo, arraJlu3 rpizsr.iuecrux ycnoeuft B flJraHerapunx li 4u$.
(rysur,rx ryMaHHocrrx o6ntqso npoBoAHTCfl no orHoclireJrrrHbrx,r rrHreHcr,rBrlo-
crflM 3arllperleHHblx luurltii. ,&leroA o,flpeAeJleHrrrr 3r'rexrpo,HHor.i rervrneparypbr
T, IIO oTHoIIeHH() I]llTeHcHeHocrer:t aBpOpairbHIJrx ri He6y,rflpirbrx nuuurl
[O III], ,npeA/'roxrerlulrfi Avr6aprIyMflrrror,r, ?r r,reroA onpeAe,rreHur o,'reKrpoH-
tioi.i n"uorsocru (n, ) no ornoureHr.lo HHTeHcualrocreii r{oMrrorieHT y,rurpa(ruo-
JreroBoro Ay6rera [O II], ilpeA,,rox(eHntril CurouoNr, cra,,ui K,,raccHqecKHNrH.
Oueeu4Iro, AJrfl Tex )K€ (€u'i€ft Mo>NHo Hcno,'lb3oBarr, H Apyfue 3,'rex4eHrbr. c
a rr a,'i orurr Hoil crpyxrypoli o uep reruq eci{flx yp on neli.

rp-,0(pll o
0,t

'5 [p')

@ur. 1. 3asucflluocrb napaMerpa ylapa Q or
sanpeu{eHHbrx

!---r ,f; 
L+56{,ad

Iloreurlltarla lcs6yxgeHltn A"rrH pa3,rurtHbtx
nepexoAoB

\ -.,-
-)-'

J/
/2

/a

I
i

{

/
rP''D7r,j

I

\l

9/0
x,.t0

'P (puJ

Z
X..t0

's- tD 
1 
pt1

'3- tP1pt1

B ra6r. 1-3 co6paubr ,4zluHbre o BCex r'rr.rHr.rrrx, ar{aJrorrrqHbrx 3anpeureH-
HbrM d'rltruflri,I [O II] u [O III], r(oropbre ira6,rrcA,arorcfl B c[er(rpax n/'raHerap-
Hbrx I'yrvraHuocreri H Koropbre B npHHrIr.rIie. MoryT 6rrrl ucnonb3oBaHL,r AJItI
onpeAeJreultn $usuuecxux ycaoBl,Ifl B SMrlccuot{ul,rx o6r,exrax vJtH AJltr usy-
r{el{xfl crparu(turaUllr4 srr4x yc.toeuri. 3,neivleurlr c noAxoAfrIIHMH ,'rHI{HflNIII
nrt6paurr Ha ocltoshuapr Aeraabiroro r.rccJleAoBarrufl cneKTpa n.nauelapuott
ryMaHHocrlr NGC 7027i[1]. Kpoue roro, 6lr.rli npocMorpeHbr crucKr.r nvrrluft
B cfleKlpax Apyrux r,rraHe'rapribrx u aurprpy3r-rbrx ryr,rarruocreii [2], e cnexr-
pax cr.rM6r.rorr.iqecKr{x seesa [3], co.nseqHori r(opoHbr [4], IroBorroAo6r{ofi
RS Oph [5], ra er,raccrror{Hblx flAep Br'reraJraKrr{qecKr.rx ryMaHHocreri [6]. Oa-
HaKO B Cner(Tpax STtix o6'beKToB He Ha[Lrocb 3arpeu{eHHux ,rnHnii rltna
lvyuil. [O II] u [O III], Koropbrx rre 6br,'io 6or s creKrpe n,'raHerapnoii ry-
MaHHocrH NGC 7027.

B ra6n. 1-3 a,rn HoHoB c ocHoBHbrMrr 3JreKTpoHlti,rurl t<ou(lirypauuqMn
p3, p2 H p4 coorBercrBerruo npr,rBeAeHbi repMbr BepxHrrx r,r Hr4x{Iru{x cocrog-
Hlrri HoHoa, AJrHrrbr Bo,/ru JrHHHii, nepoaruocrlr cIIoHTaHHbrx nepexoAoe A
H napaMerpbl yAapa O. A,,Is 6orir,uruscrBa BeJIlIql4H A u Q HCToTIHLIKLI cBe-
Aeurafr o HHx yr(a3aHbr B HaqaJre coorBercrBylouux cror6uos; HeMHorotlilc-
JreHHbie ucKrroqeHr.is o6rqcHenbr B rrpIIMeqaHHrx I( Ta6ruIraM. C.rre4yer
orMerIITb, r{To I{e ,q,,rq BCex nvttuir. BL,IrrucJleHbr neo6xoAunnr,re aroMtrbre I{otr-
cTa't-ITbI, a HMeIOXIHeCTI Aat-IHbIe AaJIeKO 'Ue rpaiBHO3tHaqt-tbI rtO TO.I,HOCrlt. Pe-
3yJrbrarbl lapcraura [B], uanplrrraep, 6oree rorlHLI, qeM AaHHbte flacTep-
uawa {121. tlro >xe Kacaercrr Be/'r[qr.iH f,J, ro cae4eHnn o Hr.rx eur,e 6o.nee
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5e4nue. 3a geuuesueM Hl{qero Apyroro B HeKoropblx cflyrlafix [pHxoAI.ITcfl
acfloJrb3,orBart Q, no,ryueHHr,te LlHTep,noJlflutteii I.{ Aaxe S,KcrpanoJrflulreli AaH-
ubrx, orHo,cflrrrHxcfl K Apyrr.rM aroMaM. Ha Srr. I roragaHa gaerucuMocrl Q
o'r' noreHrIHa.na aos6yxAeHr.rfl x l,ns nepexoAoB B pa3JrHqHbrX HorH2X, HMelo-
rrlr.ix 3r'reKTpoHHbre xou$urypaurau p2, pj u p4. Kax ueAyer us QurypsI,
A,'Ifl nepeXOAOB MeXAy OAI'lHaKoBbIMl'I TepMaMIl B pa3JIHqHblX aTON'IaX Cy-
qecTByer AorBorbHo rrerKarr 3aBr4rc[MorcTt a(x) . @mr. I no,c,npoeria IIc AaH-
rrnrna Cn'ro,ua [0]. Kpyxu<auu o6osHaqenn pe3yJrbrarbr roqHblx KB,aHroBo-
Mexa,HrgrtecKl4x paCr{eToB, T9TIKaMH - oqeH.orIrHbte 3HaqeHLIf Q; rulpuxolt npo-
BCAeHbI I(pHBbIe, OCHO'BaHHI>Ie TO,'IbKO I{a OIICHOqHbIX Be,'IHTII'IHaX Q.

2. fk...rruas reopHr MeroAa onpeAeJreHur 3JIeKrpoHHori nrorHocrll ro
orHorueHHro HHreHc[rsHocrefi KoMnoHeHT y.nrrpaQuo.IleroBoto Ay6,nera
X3727[O II] Aasa Curonov u Ocrep6poxona[7]. B coornercrBr.ir c srofi reo-
pueri no Qopuyne

I tu 
"rrn : l,b. 1 f 0,33e j- 0,239 (t f 0,75e -f- 0,14e2)

I lu r',ru I f 0,40e f 0,099y (t -{- 0,84e f 0,17e,)
,

rAe e:€Xp(-ryq) i a:-L,\ 7.c ) VT,

HaMu nOCTpOeHa 3aBHCLIMOCTb Ixszzslll,r.,zo Or SJIeKTpoHHOfi L'I0THOCTH AJIfl
pa3rurrHbrx eJreKrpoHHbrx reMneparyp (Qur. 2) . Zs $rr. 2 c.ne4yer, uro
MeroA o[peAeneHHr n noltrzsl liszza-eSQbxraoeH B AllanasoHe [norHocreft
or 200 ao 10 000 crra-3. flpu ncno.rb3oBarrnu sroro MeroAa HaAo LIMerb B

sraAy orpaHHqeHHocrb reopr.ru [7]: , ^ _
oHa cIIpaBeAJIHBa B npeArroJro>xe- "9u"r,

I-tHti, qTo Haceu'teHHocTb Bo3oyx(Aet{-
usrx rou$urypaqnii npeue6pexulro
Mar'ra IIo cpaBHeHHIo c HaceJreHHo-
crE,ro MeTacTa6r.r,'Ir,Hblx yponHefi 2P

rr 2D ocHosHoli xonSutypaLMV 2p3,
r{HL,IMIl CJ'rOBaMH, B Ip€AIOJTOXeHI,IH,
qTO Ila6uIIOAaeMOe CBerleHIie luUt'tU J,i
[O II] rroJrHocrbro orpeAeJrflercfl re-
pexoAaMr.r BHyrpH oclroBHoil KoH-

$arypaquu 2 pt. B rroJre cr.rd'rbHoro
r(opoTKoBoJrHoBoro H3ryqeHLIfl LIJII4

npH Bbrcor(ofi e,ler<rpoFrHofi reMne-
parype BeirrecrBa, I(orAa yponuu 2P

u2D 6ytyr eQserranuo 3aceJlflrbcn 2'5

repexor,aMr.r cBepxy, reopr4fl [7] cra-
HoBr.rrcfl uenoasoii. oAuaxo B 3rrrx
ycJroBuflx AoJrlr(Ha rpoucxo4um 6rt-
crpafl HoIrLI3auHfl O II, rat< Ilro eABa
r'Iu TaM I\ION{HO OIKUAaTb 3aMeTHO|O
cBerreHri,s t[O II].

(t)

t?t,00,80,60,t/

B saal.Icul4ocru or g,'reKTpoHHofi or.. 2. 3asucuMocrb r: Ixrrrn/ ILrrru
IL'IOTHOCTI{ MeHfleTCfl OTHOUIeHUe UH- or g,,reKrpoHHofi nnorHocrfi A.[q pa3Jrr.rrrHhrx
TeHcr4BHocrei.i u nuyrpu uu$paxpac- reMreparyp
uoro 4y6,rera [O II]. OAuaxo LI3Me-

HeHr.re oinorireull,s Iy'7sssf Ix732s [pofiCxoAl{T JIHIIIb B [peAeJIax or 1,24 Ao 1,31,

raK qro onpeAe,'rr{rb oJIeKTpoHHyIo [JIorHocTb no gToMy Ay6JIeTy npil cyqe'
creyro u1efi roqr{ocru H a 6rlo,qeHllft np arruuecKu He yAaercrl._

A,rq cseqel{14q Apyrl4x I'IoHoB, I'{Melour14x cxoAIIoe c O II crpoeHl4e 3JIeK-

TpoHHbrx o6o,nouex,'Ao CItx nop HeT TaKHx no4po6ustx^pacrleToB' KaK [7]'
Bae Aano B OTCyTCTBI.IH HaAexHbIx sHaqeHgil A,,rq A r.r Q. Oco6eHHo X(eJIa-
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C III
'l'cpivmt r I Artt lorzt 2, lA r l,4ret Iorror r l,

aS. r--2D. t-
ost/z-'D 

s/z

'ss/z-'Pt/z
aS912-2Pg,t2

'Pt/z-"D alz
2D 2h' u2- "5/2
2D 2D

ol. o/.

'Pelz-'Dtlz
'Pt/z-'Pe/z
2 Dslz-zDr1z

3726,0

37:'8

7330,2

7319,9

7330,7

73 19,4

1,8.10-r

4,2.10-b

0,024

0,060

0,100

0,061

0,061

0, ll5
6. l0-11

1,3. l0-?

0,5r

0,77

0,19

0,39

0,33

0,38

0,52

0,89

0,33

0,85

0 ,68

0,23

3,5 r

6730,8

07 16,4

4076,4

4068,6

10336,0

10369,7

10284,3

103t7,7

5537,6

5517,7

3353,4

8501,8

8550,5

8433,7

8481,6

7,2.t4-3

2,2.10 3

0,37

0,90

0,59

0,27

0,49

0,64

7,7.t0-6

3,2. l0-6

lzN,g
47t5,6

4724,2

47t4,2

[8], 6) - rs [s].

1,7.10-3

6,3. l0-1

0,066

0,27

0,48

0,tl
0,14

0,0642
0,0249
2,1.10-5 6)
3,6

0.024

10,842l-
lz,t.ro-, oy

ll,l.r0-? 6)

14.7.10-4 6l

5,6. l0-3

5,9. l0-1

0,53

1,33

0,39

0,l l

0,44

10.40

lz,a. ro-'
I r,+. to-.
I

2,02

fl p u M e.ia u u e. a) AaHHbre B3qrbr H3

"Pr-'D,
EPt*rDz

' P o-'D,
1Dr-rSo
3Pz-rSo
3D 1S

uPo-'So
8Pr-"P,

"Po-tP,
'Po-3Pr

5006,8

4958,9

0,021

0,007 I
1,9.10-0
1,6

7,1.1Q-4

0,23

9,7.10-6
3,5. l0-rt
2,6. l0 6

6583,4

6548, r

6527,4

5754,6

3070,8*:'

3,0. l0-t
1,03. l0-3
4,2.t0-1
I,08

i,6.ro-.
0,034

7,4.t0-.
1,3' l0-12
2, l. 10-.

Lss32, l
9069,4
8&3 1,5

631 2, I

3796,7

3721,8

0,38

0, 14

1,9' l0-5
2,6

6,8.10-s

4,5. l0-8
5,2' 10-0

t,a. to-e

4931,0

4363,2

)1'

IIpuueqaHHe. a)AaHHbre B3rrbr H3 tl4l,6)-ua [12], a)- us [lE].

reJrbHo [poBecrr.r BbrqlrcJreHlre srHx napaMerpoB AJrfl flpKHx ilLIHHi4 [S II] ra

[Ar IM. Teopua cBeqeHr.rs orlrx troHoB, aanHas Haxsa u Ta.rBapou-[9j, an-
J,ICTCq.HEIOJIHOft, TAK KAK B Heft coBepTIeHHo He yI{HTbIBaIoTCfl IIepexoAbl
ToHKofi cTpyKTypbr2D,1"lZzDu1, Ll 2P,1,1-2Pu1,, Lt TpyAHo orIeHI,rTb ToqnocTb
pe3yJIbTaTOB, rroJryqaeMblx Ha ocHoBe TaKr{x pacr{eToB.

3. B yc.nonl,Iflx gMLICC[oHHbrx TyMaHHocrefi oruolresrre HFrreHcr{BHocrefi
aBpopaJIbHbIx H He6yJIflpHbIx JrHHI4ft ttoHoe O III cu.rrsno 3aB[cr.rr or oJreKr-
poHHoIl TeMneparypbr I,t BecbMa cila1o 3aBI,rcr4T oT nrorHocrr.r BeulecrBa.
floerouy ro orHoLIIeHr.Irc I{HTeHcI{BHocreft /rr+m,/1kr* o6brr{Ho ottpeAeJrfl-
IOr sJrer(rpoHHylo reMneparypy [aaHel,apHbrx ryr\{ar{Hocreft. [Ipu 66.nsruux
ITJIOTHOCTflX yKa3aHHOe OTHOrIIeHr,re 3aBr4CHT KaK OT Tr, TaK Lr OT ne. Arq
aHailvsa ipa3JIr{r{Hbrx sMLICCr{OHHbrx O66eKTOB HeO6XOAH,MO, eCTeCTBeHHO, y'qH-
'r'brBarb o6Uurl B]1-A gaBlr,cuMocrrr orHoileHr.rs rr.rrrz 11.r, +N,/raaog oT oJreK-
TpoHlroft reM[eparypbr I] [JrorHocT].r. TaKyro o6qyrc 3aBHCHMocrb HerpyAHo
['oJr,yqI1ITb r.r3 parc,cMoTpeHr{fl ycJroBHfl craqHoHapHocT.H HaceJreHH,ocTtr y,poBHeii

.ocHoBHoft KoHQr.rrypaqrrH r4oHoB rr.rna O III. 3ra 3JreKrpoHHafl KoHQufypaur,rfl'I{MeeT ocHoBHoft ypoBeHb 3P a Esa Bos6yxAeHHbrx ypoBHfl lD ,n lS. Oruorue-
HHe r.rHreHc[BHocrert He6y.rrxpuoft r] aBpopaJrbHoft ar,rHHfi BbrpaxaeTofl [po-
crori QopMyflofi

. )i l :.1 I ; I ,

. | 1;. :t "_____7__rr--, (2)
:l

r.4,e y'fo r{ y'y's- HaceJreHHocrH coorBercrByroufix ypoBHerl. Ecrlt s pe3yJrb-
TaT3 ,CinOHraHHbrX ,[€p€XO[O'B (C nsryueuUeM sanpeueH,Hbrx lltl:Hutt) r4 rrepe-

2g4 )
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Ar IV

Ta6ruqa fi

A U2I

4163,3

4122,6

6349,5

6446,5

6223,4

ur tu,u

4740,2

47 tl,3

7262,8

7332,0

7 t70,6

7 t37 ,3

Irooo., I o.u,n I

loses.r I o.zz+ I

lorsr I s.z.to-o rtl

1"1'l ;:i, I

l - l o'L 
I

| - I o,orrur I

I - lz,z. ro-o or I

| - ls,o ro-, ot I

Ill

3868,
3967,

,,:,

2,7 .l0-2 6)

2,6.10-3 6)

0,95

2,3

0,94

0,31

1,01 '

0,99

5,3.10-5

2,3. 10-6

0,093

0,0075

99

5,4

1,7

0,35

1,6

2,9. 10-4

1,4. l0-.

0,288

0,020

4,8

t2

0,39

2,9

1,5. l0-3

7,6. l0-1

ArV

T a 6,r r.r,q a

Ca VII_t__
s, r,ot I I

I
I

FIV

r, | / t13l

CI IV

0, 197

0,0802
4,9. l0-5 6)
4,2

0,055
2,56

8,3.10-3 6)

6,1. t0-7 6)

2,1.10-3 6)

0,031 a)

5,6.10-r a)

5,2.10-3 a)

'A 
tt2)

4060,2
3997,4

0,098
0,034 ,

6,4.10-E
2,1

2,3.,10- I
I,l.

7,8. l0-1
5,0. l0-10
2,0. l0-{

5615,8
4938,6
457 I
3688

_

1,2

4,3.10-4
8,9 B)

0,53 r)
3,3 u)

. 0,19
3,8.10 6

0,077

\,21

0,17

1,20 a)
0,553 a)

2,0. 10-4

8,1 s)

0,30 n)
,u:
7,7 .10-2

I,0. l0-5
0,026.

tol , B]0 ,835

I C0r'l11I1a ,J

spz_rD,
3Pt-lDz
3Po--7Dz
lDz-1So
3Pz-tS 

o

'Pr-tSo
3Po-_1So

uPr-uP,
, p o_rp,
3Po-3Pr

0 ,76

0,27

0 ,077

I

,7135,8,
775t,
8036,

151e1,

13005,
3109,

t-t-

0,321
0,0838
5, B. 10-s a)

3,9
0 ,057
3,84

,914,5
10,11
lo,as

7g1L,8lO,2o2
109,1r11,1.i0-ra)

AaHHbre Bsrrbr Ir3 il2].

xoAoB I]oA AeficrBlreM
3TII CTaUUOHapltbI, TO

HHCM:

eJreKrpoHHbrx yAapoq (nuns u
OTHOUIEHI,IIfi HX OIPEAEJIf,TOTC'I

ND o tfFe*rs$*0e)
4-: e '-r-frr|ffifi-'

BBepx) HaceJIeHHOCTI{
cJreAyIoqr.IM BbIp alKe-

(3)

)

5631,0

5766,4

5460,0

t0a)

CaV

,,n
,8.10-4
,036

20*

Tepuu

,0
,44
,0. 10-4

,9
,27
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fAe
_ Aso * lsp Qpp

A.)',,Dp ".sp

xso

e:e E'
o Ato Qso

'- t' Aso * Isp Qop

r : 8.63. l3-G '"sD -r'"sP

(rso * A5p) 9s

n : 8.63. l0-'I21. QsP * Qso 
.

Qsp Aop|o '

QsD + QsP 6: QsoQsp

Qp, (Qsa t Asp)

:,,.
1/T '

9s: I a 9o:5-cratnctuqecKfie Beca coorBercrByloqux repMoB.

flpu floMorrlu [pr{BeAeHHbrx coorHorrreHnfi r{ normyqcb AaHHbIMH ta6r. 1,
HerpyAHo uoryrrrrb cJreAyroque Qopr'rynu:

ans [o III]:
fl, asrs+l. roor 

- 
7,2 , t * 0,12e * 4,1.10-0/ (t * 0,10e) .

ttunu, e lf3,8.10-ay(tf0,t0e)
(4)

_ 33000 t
E:€ rc ; _Lryqr-:Z,gZ;. 

Iruor*

AJIfl [N II]

14. oraa+r, oses

I ?u uru,

a.rs [Ne III]

Ix. ssas+ru sooz : 15 . t + o,osze + 0,0.10-ry (1 + o,Ozge .

/t, rrn, e L 12,3.1.0-bg (t f 0,o79e) '

: 6,3 . t * 0,14e * 6,3' t0-6y (1 * 0,088e) .
t (5)e L | 2,4. L)-B g (t -l- 0,088e)

_ 25ooo t
E:€ re ; -+j!!-:2,90;

I ?, uun,

(6)

(7)

u: r-'#-; Jr "u' :3,43
'l,rsoz

s"rn [Ne V]

/I agao+l sazo : LZ . t * 0,073e * 8,8.10-?y (1 * 0,15e) .

Ilurn, I 1{1,,2.[Q-bg(1 f0,t5e)
_ 47500 t

o:e re ; +:2,65.' /r, rrnu

I,
flocronrxy n o6qeu c.nyuae a 3aBHCHr or s!'reKrpouuofi r:enneparypn fi

tN
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rr,'roruocrrr, To Ha rrJrocKocrl,I (nr, Tr) AoJIxHbI cyqecrBoBarb KpI{BbIe paBHbIx

ornorueuufi l4 :const. Ha Qur. 3 - 6 AaHbI raKLIe KpI{BbIe ,q,JIs HoHoB
IN :

O III, N II, Ne III u Ne V (rpaQuxu nocrpoeHbl Ha rJlocKocru (lgnr, lg ?r)).
Huc,ro y raxAoft xprnofi yKa3brBaer 3HaqeHHe coorBercrByloulelo orHotueHllff.
3ru rpaSr.rxrr Moryr cayxllrb. 1na 6rtcrporo onpeAeJIeHI'Ifl sJleKrpoltuoft TeM'
flepaTypbr I.r rrJroTHocrr.r rro MetoAy (nepeqllcfleHHblx KpLIBbIX), [peAJIOXeHHOMy
Cutouou [16].

flapanneJrbHocrb KpHBbrx 1' :.on.t ocll opAHHar B HHx{HHx qacrflx
' IN

Qur. 3-6 coorBercrByer roMy [3BecrHoMy $axt], r{ro flpu HI{sKLIX oJIeK-

TpoHHbrx rrJrorHocrsx orHolrleHufi I n" gaBLIcflT or IIJIorHocrI'I II oflpeAe'
IN

Jrflrorcrl roJrbKo oJreKrpoHHofi tevneparypoft. .Il,"rrn orllx ycJIoBI4fi (nA fi f A <<l'l
n3 cooruoluenuft (4)-(7) uerpy,quo rod'Iyqurb cJIeAyIoulIe y.u,o6uue Soplrlynn:

l.rrs [O III]

le 
-

Te:

.f_
le*

tT_
le 

-

{4 3000

,- (jffi;-0,,,)-0,68
(8)

(e)

.qrs [N II]

1.ur [Ne III]

A,rrs [Ne VJ

'- (jil::-0,")-0,62
t0 9000

18 7000

,-(jffi-o,uo)-,,03
(10)

(l l)20 600'

,r(+#-0,'n)-0,82

,II,.nr .qpyrnx IIoHoB, cxoAHblx c O III, coorHorleHl{fl runa (4)-(7) nora
ga11llcaTb He yAaeTCn, TaI( KaK HeLI3BeCTHbI ueo6xo4uUlte aToMHbIe [apaMeTpbl.
B nepnyro oqepeAb cJIeAoBaJIo 6r,I onpe.qe.rlllrb 3rI'I [apaMerpbl l,tts tusuft [S III],
rrocKoJrbKy Jrr.rHHr.I cepbl AOCTaTOTIHO flpKLI U MaJIO qyBcTBI'ITeJIbHbI K Me}K-

3Be3AHoMy IlorJrorreHllrc csera *.

* 3aueruu, r{To Bo nce Qopuyan Hacroqqeri crarbrl BxoAflT l.rcr!.rHlr,te, T. e, ucnpaB-
Jleggbte 3a Mex3Be3AHoe IrorJloqeHr4e LrHTeHcItBHocru lututft,
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Qur. 3. Kpussre ! :const^ IN
4.nr lroHou O III

t0

0

I

a

E

Lg r,

,IN

Osr. 4. l(puar,re -i: con
IN

A,'rq HoHoe N II

Lg r,

It
@u;. ti. KpHaue i - const

I ^ttv

A,rq rroHoa Ne V

t,0

0,3

0,/

Ls r,

I,
Orrr. 5. Kpuaue;a : const

,N
qrs uoHon Ne III

Ig ar, [t'te V]



Cooruouresufl Tr.rna (4)-(7) MoxHo rroJryqr.rrb ri LJtn lrouoB, cxoAHbrx [o
crpyKrype orreKrpoHHbrx o6o.roqer c O II. Cnron u Ocrep6por< [7] Aaror
c,'reAyloIr1yrc Soplry,ry AJrrI orHo[reHlrfl HHreHcr.rBHocrert y,rsrpaSuo.nerosoro
u Hu$par<pacHoro ,4y6,rera [O II]:

I?ustze+?ugtzs : 5,5 . t f 0,36e*5,3.10-2y(1 *0,82e *0,16e'z)

. I t zazof x, zaao e L.l-O,L4g(1f0,38e)f3,8.10-3yz(tf0,78ef 0,15e2) '
(12)

19600
e:e--| , '

OAuaxo np[r.{eHflTb 3To coorr-ro[reHr4e cJreAyer c 6o.ruuofi ocropo)KHocrblo,
TAK KAK MEX3BC3AHOC NOIJIOIqCHI.IE BHOCUT B 3TOM CJIYqAC 3I'IAI{HTEJIbHYIO

HeonpeAeJreHHocTb pis-sa 6oIsuofi pa3HHrIbI B AJrHHax BoJrH cpaBlrl{Bael\4blx
Jtu\ui4.. AJrq Apyr[x proHoB rfina O II rarue coorHo[IeHr.ifl B Hacrosuee
BpeMs Sa[r.rcaTb He,'rb3g r.r3-3a oTCyTcTBHf Heo6xoAHMblx BeJILIqHH A u Q.

4. ftnn o6rerros, y Koropbrx floAaBr'Irror{ee 6o.rsuruscrBo lrorroB KI{cJIo-
poAa HaxoAr.rrcr B cocrosHurx O II a O III,3r'reKrpoHHar reMrleparypa
Mox<er 6r,trr onpe4e,'reHa no ua6.nrcAaeMbrM orHorueHurM LrHTer{cuBHocrefi
.nltutzii Ixrrrr/lufi u .Iy,1N,/1up[17j. 3ru BeJralrr{Hbr cBfl3aHbr MexAy co6ofi
M 3JreKTponnofi reuneparypoft cJreAyrorr[HM coorHorxeHneM:

I )" "rr., .
Inu O (rt.r, Tr)o,

, 1*,+*,
- 1,rB @ (n,, T")oru

/? (o)
,(H) ' (13)

r4e @ (n",7)o 1w @ (nr,T")orrr - LI3BecrHbIe QynrUuH 3JIeKrpoHHoft reltneparypu,
rrJlorHocrr.r rd aroMHbrx KoHCraHr (cru. n. 6), a n (O)/n (H) - orHolreHrre coAep-
>KaHIlrI Kr.rcJropoAa r.r BoAopoAa B ]iccJreAyeMolr o6texre.

IIpu ua,rttx IlJlorHocrflx Qz, ( 103:- lOa c.u-8) @srr I{ @orrr oqeHb cra6o
BaBlrcflT or nc, TaK qro (13) ns,raercs ypaBHeHr.reM orHocr.rre,rsuo Ir. Ha Qur.7
ypaBHeHLIe (13) npe4craBJreHo B Br.rAe HoMorpaMMbr. llpnriaaa, coe-Ar.rHrrloqarl
ua6,rrc,4aevue 3HarIeHI,trI It,rrrrll]Hp I,I hr,1].r./.aHp, rrepecet(aer ceNaeftcrso I,I3oTepM;

perueHlre ypaBHeHr.rq (13) aaer ra r.r3orepMa, Koropar [poxoAr.rr rrepe3 rorrKy
ilepeceqeur.rfl aroli nptuoii c xpuaoil coorBercrByroqero oruocuTe,rrbHoro coAep-
xaHlrrr n(o)ln(H).

IIpu 6onuullx rrJrorHocrnx (n, > l0n) Arq o[peAeJreHlrr I, no uouorpaMMe,
uao6paxeuuofi na Sur. 7 , na6.nrc4aenmre orHolleHlrf HHTeHcnBuocrefi .nuuuil
ueo6xo4rrr,ro yMHoxr.ITb Ha HeKoropbre flonpaBoqHbre MHox[rreJrr{ Ao lr u Ao rrr,
Koropbre KaI( 6st (BoccraHaB,rruBalor) I,ICTI,IHHbIe orHo[IeHr4fl I xrrrr/l nF u
1N,1x,/1u8, ocra6,reusrte yAapaMI4 BToporo po,qa. 3uauenr.rf 3THx Iranoxure,refi
c"na6o saBlrcrrr or T" u g,ra 8000'K <7"< 40000"K AaHbr B ra6n 4.

T a6 nuta 4

103

5. 103

104

5.10{

J., t0
1,45
1 ,80
4,50

1, oo
1 ,00
1 ,00
1,00

106

5. 106

106

8 ,00
40,00
80,00

1 ,00
L,25
1, ,60

tr4s ra6n[uri BlrAHo, qro 3THM MeroAoM onpeAe,{eHr.rr I, uoxno rroJrbsoBarbcfl
JIHtr-tb npr{ nr{106 cu-i. flpz 66,rlu-rltx urorHocrrx pe3yJrbrar cHJrbHo saBr.r-
cr.rr or ne, Koropafl 3aqacryro r.r3BecrHa BecbMa rpy6o.
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HyN<uo orMerr.ITb, qro oilpeAe,'rfler\{afl orrHCaHHbrM cnoco6ol,r TeMnella-
Typa B 3Harrr4TeJlE,Hoii uepe 3aBHCr.rr or 3I-raHHf orlIocurer'rbHoro coAepiKa-
HV.fl n(O)ln(H) , Aar-rHoM o6:sexre H [puMeHflrb 3ror rvreroA x o6:sexrala
c irJroxo r.i3Becrl{brM xnr{uqecKHM cocraBoM c,'reAyer c 6o;rrruoli ocropo}K-
Hocrbro. OAsaxo 3ro'r r{eroA no3Bo,rfler HCCJreAoBarb xoA 3,'iel(r'poHuoil reu-
neparypbr B rrporalKenlu,rx o6reKrax, ecJrr{ Aaxie BeJrH.uvHa n(O)/n(H)
H3BecTHa BecbMa npri6nuxeuno.

5. S.rrexrpoHr{afl reMrepal'ypa Mo}Ker 6urr onpe4e,rreHa H3 ypaBHeHHfl
oHeprerr.rriecKoro 6a,rlauca cso6oAurrx e.nexrpoHoe. B o6uter,r Br.rAe 3To
ypaBr{eHr.re Bbrr,'rflAr4r rar [18]:

so * rg : ) tel; * [e]u -l- e;; f ep"*,

i
lA€ to-HaqaJIbHaf 3HeprHfl 3JIeKTpOHa, IOJIyt1g11112t HI\il npH H0HI'{3aUHI{
Toro I4Jrr4 rrHoro gJreMer'rra (olra sanncur tJraBHbrM o6pasou or pactrpeAeJre-
Huq gHeprnl{ sa flafir\4aHoBcr(r.rN,r npeAe/'roN,r B cneKTpe HCToqFrriKa noa65r>1q4616-
ruero H3,,ivqeHr.iH LI or crerreHlr Hor-tx3arrHr{ teJrr4fl n cpe4e) i rc - 3Heprug,
npuo6perenHarr greKTpor.roM 3a BpeMfl npe6lrnauurr ero e ceo6oAuoM co-
cloflnHtr o'r Apytnx HcrorrHtiKoB aHeptur4 (yaapuue BoJrr.rL,r, ycKopeHr4e B

MaTHHTHOM irOfle, 83aHr,rO4eliCrene c KoptrycKyr'rrrpHbtivr H3nyr1gg7", 3Be3A
a r. n.);X[e];, [e]u u e1f 

-3t{eptr.is, reprretvrarr 3reKrpoHoivr Ha nos6y>x4e-
HHe 3anpeueHl-rbrx nuuvit, npr.r Heynpyrrlx croJtKrroBet{Hflx c uerirpanlur,rl,ri.i
aToMaMLi BOAOpoAa U npLr C,sO6OAHo.c'nO6OAsl,tx nepexoAax CoorBeTCT,B.eHHo;
tper - KOIreqFrafl 3Heprr]fl HJttl sFreprHa pexou6ulrupyrcueto 3flel(TpoHa.
Claraer,rr,re B .[eeoii rracru ypaBHeHr.rfi (14) rpyauo npeAcraBr.rrb B aHa.r'iH-
TIILIECKOM BUAC.

B ra6"rr. 5 npr.ine4eHbI 3Haqerrrun e6[lB], arr.ruc.neHFrrrre lo HMerour4MCr
MoAe.{flr\,r aruocrpep 3Be3A paHH}rx cneKrpaJrbHbrx r(raccoB [19-25]. flpuee-
AeHHble 3Haqel{Htl no,lyqeHbl Arfl olTlIqecr(ti l'or.tKr,rx cpeA, tAe pacceflHrrr)rx{r{
I(BaUTaMr,taiiMa,uos,cKoto Ko,HTr,rHyyMa Mox(Ho npeue6peul; no3ToMy ot{H
IIpr.rMeHhMr,r roJrbKo BHyrpr.r o6.nacrefi H IL Ha rpaHr]lle o6,racru H II eo
I.I3MeHrrcg, Ho, ro-BlrAHMoMy, HegHarlrlTe,'Iruo [26].

(14)

wR (?o:80 000")

WR (70-62 666";

WR (To:56 9go'i
05v
07,5 V
09v
o9,5 V
BOV
B1 V
81 ,5 V

tro

5,1

4,8
4r7

4,2

ort)
J'D

7r9
7rg

7r9
5,3
t:

Ta6Jrrzua 5

t2tl
[2\
121l

[20]
[25)
l24l
[ 1e]

I23J

[22]
122)

Eo,ree HeolpeAeJreHuoli ss,'Igercfl Be,rrlqr.rHa en. B o6rivublx ra3oBbrx ryr\{aH-
Hocrflx 9n 

: 
_0:^ O4uaro Ha oqeHb 6,nugxr.rx paccroflHHsx or eos6yx4arorqeft

SBeSAbI (r 
-< 

103 a. e., Br(,rroqafl BepxHr.re cJror..r gBe34uoft arrvrocSepni eg MolKer
6Htr secr[la cyqecrneHHorl. Teoperruecxu oueHr.rrb ee TpyAHo, locr(oJrbKy
STOT NPI,ITOK sHEPTHI{ MO}KCT IIMCTb B PA3IIbIX YCJIOBI,IflX CAMYTO PA3IUIIHY}Oflpl{poAy; us ua6.nro,4eunft xe 3ry Be,'rur{r4Hy Mox{Ho noryqr.rrb Ha ocHoBe aHa-
Jrr.Isa ypaBHeHr{fl sHeprerr.rqecKoro 6alanca.
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C,re4yioullte cfoplry,ror pacKpbrBaror 3HarreHr.rfl cr'raraervrbrx R npaBoii rra-

cTH ypaBHenua (14):

0814

)rer; :22,4.ro-'u+{1L +" )]l-c(r.)> lL t

' : cn(,") 
T;' t 

"to 
t trtfi

(1 5)

. n(HI) :Dff,\ n(HI): ,6)n(HII) '-'n(HII)

@

) o* (4, Xrn* do(T")xo
I

Isln :

i ",,.,,

eff: 1,42' 10-"
T'/,

(17)

Sper<: 5,1 . l0-"x

) c,, tr,)

,r r a a / D \l, I l -, p e,,, E,, " \ ,

n3 r n2 l;)j

,,j i cn(r,)

^ {58 000p_ _7"

. 0B)

r,4e &n Qr)- [apaMerp, xapaKrepr.r3yroulr.rft Hacer'reHHocrb qerBeproro ypoBHfl

aroMa BoAopoAa; 
4rrrr)- 

xoaQQuqneHr peKoM6nua:qtru a,'rer(rpoHa Ha Bce

ypoBHIr BoAopoAHoro aroMa; >--yf,--ua6.nrc4aeuax cyMMapHafl rrHreHcrrB-. .1) Inu
HggTt 3anp_em,eHHbrx ,rur.u.rrl, BbrpaxeuHafl B eAr.rHurlax HHTeHcr.rBHocru .luunu HB;
n(Hl)ln (H II) xapar<repr.r3yer crereHb ltoHr{3aquri BoAopoAa B cpeAe; 6m Lt
ao - xoa$SrrqueHr eos6yx<4eurzrr o,,reKrpouHbrM yAapoM uerlrpa.lnuoto BoAopoAa
Ha f ypoBeHb Il xoa$$uqrleHT lroHr.r3arrr.ra BoAopoAa; Xr,r, Xo- noreHqr.raJrbr
aoe6yx4euun 14 LroHv3all,rzH BoAopoAa.

_ 3uaqesaa QyHKuHii G(7"), D(7"), eff ri Epex [pHBeAeHr,r s ra6r. 6.
flpa nslvrlcreHr.lu eror? ra6,ruubr reMnepaiypuuri xo4- bn (?,) nsnr no 1271,
'a a6co,uorHbre 3uar{eHr.rr (4nr 10 000 u 20 000" K) - no 1281. Be"uuut4lbt d,Ln
H cr_o,Bbrr{[cJreHbr B [18] no 3Kcnepr4MeHraJrbHbrM 4aHulrru [29].

VpaaHeuue gHeprerr.rqecKoro 6analca A,,rg cr'ryqar no.nnorl HoHr.r3auurr
BoAopoAa ([e]u:0) npe4craureHo B BHAe HoMorpaMM Ha Sur. B. Tourr nepe-

ceqeHHfl rpex rrrKarr (r,, ,o-F ee u > 
#) 

oAuofi npnnror? Aaror 3HareHrrr

,coorBercrByroxrrrx BeJrr{qr.{H, yAoBJrerBopflrorqr4x ypaBHeHH}o 6anaHca (14).
!,aru uouorpaMMy Ar'rfl oAHoBpeMeHHoro yqera ox,raxAeHr.rfl 3,'reKTpoHHoro

la3a Ha uerirpantutrx aroMax BoAopo.{a r.r Ha 3arrpeuleHr,tbrx ,'rr.rHr.rfx Apyrux
3JIeMeHTOB AOBO,'IbHO TpyAHO. o4uaXo oAr.rH r13 sTHX MeXaHU3MOB O6tr.rHO
,BJrsercfl ssQexrNauee Apyroro. floarouy AocraroqHo, r(poMe cpur. B, suars
norepl{ sHeprI.{H cno6oguux sJreKTpoHoB ua nos6yx<4eune nerirpaJrbHbrx aroMoB

@

s.4
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o,oo,
0,045
0,40
t,B0
6,30

L7

39

/o
130

220
JDU

510
1100

2000
3200
5600
8000

11000
18000
28000
36000
50000

BoAopoAa orAer,rbHo. Ha $ar. 9 npe4crasJreHbl Kpr.rBbre paBHbrx norepb (s ep-

rax uaf,o4uH cao6o4urrfi e,rexrpou) ua n.nocxo"r^ (lgTr, lg "(Ir'l) ). p"n,
\* n(HI) )

LlsBecrHbr Eo yr n (H II)/tz (H I), ro ro 3roMy rpa$nr<y Mox(Ho orleHlrrb Bepxurolo
rpaHurly Tr. 3arurpuxoeauuar o6,racm coorBercrByer Har{arbHofi sHeprur..r
cao6onuoro 3,'reKTpoHa, no.lyuaeuofi HM npr{ }roHlr3aur{l,t y;rtrpaSuo.rreToBbrM
r.r3JryqeHrreM snes4 O-B u WR.

He scsKori roqKe Ha rJrocKocrr.r (r,,! ^!*) .ooru.".rnyer ycroriuueoe
\ - n(Ht) )

cocroflHr.Ie ra3a. Llro6u Slrauuecxue ycJroBr4g 6u.ull craur4oHapHbr, KpoMe
gHepreruqecxoro 6a.lauca, Ao,'rxHo I,IMerb Mecro l,IoHr,t3aqlloHHoe . paBHoBecr.{e

0,369
JJ'
,nn

254

282
275

270

267

260
256
252

248
244
z,)4
224
222

220
215
210
205
190

185

180

6
8

10
t2
1.4

16

l8
20
,,
24
26

28
30
35
40
45
50

,55
60
70

80
90

100

err. 10tz

0,27
0,30
0 ,35
0,45
0,55
0,65
0,77
0,85
0,95
I ,08
1,,20

1,30
7,42
1,7 t.

2 .00
Oa9

2,65
2,98
3 ,31
3,95
4,70
5,40
6,10

Ta6nuua 6

0,67
0 ,89
t, t0
i. ,30
t ,50
L,70
t ,90
2,L0
2,25
2,45
2,64
2,82
3 ,00
3,ttg
3,95
4,38
4,80
5,20
5 ,60
6,45
7,20
8 ,00
B ,65

n,roiC,(7,) : ar,(7") nrls { p.sxpt11,

t6e nenpj t, tr,l - qlrc,ro peKoM6rnauuil; a*(Tr) twte -qr{c,ro uoHusaqNft

yAapoM; pyxytxt- qI{cJIo $orououusaqr.rft. Bce STII BeJrrrqlHbr AaHbr B eA}rHIrq-
sou o6teiile 3a eALIHTIUy BpeMeHI4. I4s (19) creAyer, r{ro

,r,n o i 
c, (7,) ),- a 1, (7,) np 

"

(1e)

vill4
ff, - dn(T r\
nr 2"(')
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3asuc[\rocrb 
f,P :
ll1

tP (7r) rioKasaHa Ha 0r.r. 9 xupuoft nur,zreft,. B o6,racru,

HaxoAflxrelicg cIIpaBa BHH3y OT srori iluH\t4, He cyurecrRyer uorlu3a-
UHoHHOTO paBHOBeCufl, 14

Hecraur.lcHapHocTb cocTofl-
Hr.rf rlpr4rBoAur tu6o x 6rtcr-
porl rloHusaqu'n cpe,qu, nu6o
x 6srcrpolry flaAeHnro ee reM-
nepary,pbr (.nu6o K roMy n
ApyroMy o4uorpeueHuo) .

6. Bo4opoaHble ,THHHLI rt3-
,IYTICHI,{fl NPHCYTCTBY}OT B

oneKT,pax npal(TH'qe,cKH Bcex
3MHCCI.ioHHbIx o6t,exroe, a He-
npepninuutt cneKrp y HLix

/0-t8 ,0'tt l0'/4
/0't3

Q,i1,,,
/0-tt

/0 
-'0

/0 
-e

/0-8

ortt l[pli ,. - :)"etr tr _y t: X y*X*

@ur. 8. Houorpalrnaa ypaBHeHus oHeprerllqe-
cxoro 6anauca cso6oAHHx gJIeKTpoHoB

E ra3oBblx TyMaHHOCTTIX

OxnaxAeHue oJrexrpoHoB ua nefirpaaruux aroMax
He yqTeHo

<Dur. 9. Kpunsle paBHblx norepb Ha IIoHI{3a-
rtrrro n nos6yxleHue Hefirpa.nsnstx aroMoa.
Boaopoaa (n- sprax IIa otrHH cso6oAHl,tir

a,rexrpou)

o6brqHo c,ra,6, roaroMy HrrreH,cr.rBHocrb 3a'npeur3HHltx n'usnfi yAo6Ho BbI-

PAXATb B EI.I{HI.IqAX HHTE}ICI,IBHOCTU HB. EC.TTU sMHCCHOHHbIfi O66CXT ONTU.
qecKlr ToHoK B Jryqax HB, ro HMeeT MecTo oTHoueHr.{e

(21)+ :*",(n,, r),
Ho '-P

lye ry/n, - 
OTHOUIeHI,Ie qI{CJIa I{oHoB B oCHOBH0M CoCToflHI4I,I K r{I'ICIy [poToHoB'

a @i(n", 7")-uexoropax Qyur<uur sJreKrpoHHoft reuneparypbr t{ uroTHocTII,
coorBeTcTByloulafl Aannofi "t,rinrr. Be,nuquult IilluB- I4cxoAHbIe AaHHbIe sa6,rrc-
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geuuft AJrfl c[eKTpaJrbHoro a}Ialr[lga 3Mr{ccr{oHHbrx o6teKros, H uogToMy rrpeA-
gTaBJrrrercff BecbMa qelecoo6pasHnrra slrqncnr{rb BHarreHra Qyuxqur @"(nr,'T)
gnr nau6o;lee qacro Bcrperrarcquxcrl Barrpeqessux .ultsuft. 

'-
Sueprna, I,rgJryqaeMarl B eAr,rnuqnou o6reue rasa LroHaMr,I AaHHoro copra

B Jrr.rHlrflx, coorBercrByroulflx ne6ynrpunu, aBpopaJrbHbrM r,r rpaHcaBpopaJrbHbrM
ilepexqAaM, SanHcbrBaeTcrr TaK:

I y : n2421X21;

I n: nsArrXrr;

Ira: nsAslXy, (22)

T\e t12 14 tts- HaceJreHHocrr,r coorBercrByroqfix nos6yx4enuux yposuefi. Suep-
trIrf, H3JryqaeMafl TeM xe o6teuou BerlrecrBa B ilaHL\t| Hpr COCTSBJIfleT

Isp:22,4. 1o-'o ,rn,b:fr\ ff = nrn,{D (7,). (23)

Kou6uuupyr (21) -(23), nor'ryqaeM crreAyroqre BbrpaxeHufl AiltI
@ (nr,Tn) nulouit pa3Jrr.rqHoto runa:

O (nr,Tr\r,t : "' 
AzrXzr'

nr fio@

@ (n,,r,)a: 
Z 

. ,ffi" 
,

@(n,,T,)7n:" . Aerxsr

h ,r@'

SyuxquN

(24)

lge nrlnl w nrf n1- orHoctlTe,'rbHble Hace,'reHHocrr.r nos6yx<4eHHblx r{ ocHoBHoto
yponnefi, a

rc**b:9! eW (25)

'orsouresus n2ln, w n,lnr Ma'n<Ho rroJryqr.rrb r.r3 perxeHufl ypanueuurl crarrfioHap-
HOCTr.r HaceJreuuocreri yponueii ocuosHori 3JreKTpoHHorl xourlr.rrypaqnu. Bsrql.r-
cJreHHf AaroT cJreAyroq[e Bbrpa]KeHr,ra AJrfl 3Tr,rx otHourenlrfi:

ll,2 6u'
n1 e 1*qA' /1.lAc)

ct t + B, 1 lyir 1- oa (to f ltoY') - xteu'

I

fl, : 

- 

6!/'
tt'1 

a ('L -f ra') - ,,r(!t'l+-'B:-il9:1t@" I -f Iy'(1 f 6e)

r.(e o:8,63. 10-6g!,-W ra : 8,63 . l0-6921; A, : + x (7,); a: A32! A31.gr 9z_ V\

Muoxure,rt x(I,) B A'
(Jcra.uussre o6o:Ha,lenr.rs

yqHrbrBaeT sasrcr.rr'4ocrb Q oT Te 126, ra6.n.3l.
n (26) coB[aAaror c o6o3HaqeHHrrMH, ]ic[o,'rb3oBau-

(26)



HbrMrI B n. 3; npra groM r.rHAeKc D e n. 3 coorsercrByer L{HAeKcy 2 s (26) t
r{HAeKc S-un4excy 3.

Ha Qur. 10-22 npeAcraBJreHbr Kpr.rBble paBHbrx ssaqesufr QyunqNu @; r
r,'rocKocrn (1gnr,lgTr) l,lg, 3alpeqeuHblx tvnufr MHorrzx I.IoHoB. flpu nstuuc.ue-
Hlrflx 3rr.rx rpaQlrnon ucroJlb3oBaHbl AaHHbte ra6.rr. 1-3. 0 (tSIII]) no,'IyrIeHbl
oKcrpanoJrsuuefi rplinrtx A (x) Ha Srar. 1. A,rs BbIqI,IcJIeHLifl O (O I) Qopuy,ru
(26) ue roAHbr, Tar( KaK KBaHToBoMexaHHrrecKr.Ie pacrrerbl 4,rn uefirpar'rr,HL,rx
aroMoB ,[,aror He napaMerp yAapa Q, a r<oaQQuwleHrbl AeaKrr4Baql.i[; nocr'IeA-
HHe Arrfl [OI] 6u.un B3frL,I us [10].

3HaqeHus Qy4r<urzfi @(n,, T,), npeAcraBJIeHHbIe Ha $ur. 10 -22, zaruucte-
HbI B rrpe,([oJlo]I(eHr.r[, rrro cBeqeH}re ilprHr4rt Hp o6yc.nouleHo peKoM6uuauusnau
c nocJreAyroulr.rMr{ KacKaAHbrMu [epexoAaMLI. Ecru ]I(e creneHb HoHIi3alrflrl

BoAopoAa cpaBHr.rrerbHo Ma,ra ('Hl],> 10*) , & T, AocraroqHo BbICoKa, ro
\n(HII)' )

qacrb liHTeHcr.rBHoc'r[ Jt\lHrru Hp Moxer 6rtft o6ssaHa yAapHoMy nos6yxAeuurc.
t{ro6u coxpaHr.rrb Qoprray.rry (25), yno6Ho BMecro b4(7,) BBecrH BerHqHHy
b"b:ba(Tr)tl + t], rAe t saBncLtr or reMfieparypbl H crerleHlz LIoHH3aIIHLI

BoAopoAa. 3as,cuiuocr, , (7',,' tTt'.l] ) npeAcraBreHa Ha Qur. 23; wax kt

\ -'n (HI) /
ua $ur. 9, >KHpHafl lvHun orpaHr.rqr.rBaer cHH3y o6nacm crauuoHapHoit uourl-
3auHH. tr45 SUr. 23 C,'ieAyer, r{To brb cylqecrBeHFlo orJlllr{aercfl or
bnTr) (.t 4, 1) ro"rrrro e ysroii o6.racrn slilusu rpaHnubi I.{oHLI3aIrlIoHHoro paBHo-
(necua.

B gax"rnoqeHlle 3Toro naparpa$a cr'IeAyer cAeJlarb ABa BaxHblx 3aMeqa'
Hr.ifl, Koropbre n parnori Mepe orlrocflrcfl 11 x m. 2-5.

Bo-nepnttx, trpu BbInoJrlteHI;rfi i(o,r?rqecrBeHHoto aHaJIli3a 3MI,tcc?IoHHIrlx

o6rexroB rrpl{ tioMoxru AaHHbIx rpa$uNon cJleAyer l{tr{erb B BLIAy, r]ro crpa-
ruSuxauua cpusrruecNux yc;ronurl e o6bexrax Molr(er gHarII4reJIr,Ho yc,'Iox(-
HHTb HHTeprrperaur{Io AaHHbtx ua6,rrcAenufi .

Bo-nropux, (loprray,ra (26) u nocrpoeHHble no sefi rpa$uxu (r<ax u rpa-
Silxu nn. 2-4) cnpaBeAr'rLIBbI Ao rex IIop, troI(a sacedreHLle ueracra6ll,rtlrux
yponnefi ocHoeuoii NouSurypauau npolICxoAI'Ir 3,IIeKrpoIlllbl['l yAapoM
cHr.r3y. flpu rucorux reMneparypax cpeAbI I{,'tti B cHd'IbHoM ttoJle ll3r'lyqeHafl
9To yc,'ioBr{e He Bblno,'IHflercq, ilocl(oJibKy yAapaMH I4JII{ paAHaIlueli 6yayr
ecpQexrueuo 3aceJrsrbcn u eos6yxAeHHbte r<oucpurypauuu. I{erp5r4Ho oue-
Hrlrb KoJ'rHqecrBeHso o6racrr ttpr{MeH].rN,rocru (lopuy.rllt (26) (a raI(}Ke
rrn. 2-4\. flocxo,rrxy 6aurxai.iruue nos61r>64errtrbre xourlurypaur.u.r HNIetor
nelsrrr{rlza'r eoe6yxgeuust 20-40 aB, re 3ra t<ouSarypaqtlu ecpQerrunuo
eos6yx<4arorcfl oJreKrpoHHL,rM yAapo\,I npu 3JleKrpousoll TeMlleparype cpe-

flbr rBbr[re 100000"K. Aa,tee, He3aBI.ICI4Mo or tpusuuecrori npupoabl y,tbrpa-
(ruoneronoro tt3ryr{ertt4fl B rttoJle paAHatil'ltt B 3AI4HllrlHol'r o6'r,eve BeurecrBa
3a eLuHr.ll{}r BpeMeHrr npoHCXoAur ntBrcPte cporoeoe6yN4euuli BepxHI'{x ypoB-
i.ieri (4,r4 npoCToTbI BCe oHIt o6osHa.letrll ltHAeKCoM 3, prs o6oenaLIaeT [d'IoT-
nocrb r.r3,,ryqeHllfl, Brr.- eiiriuretlnoscKl{fi xoaQQuqueHr BepoflTHocru IIe-
pexo4a). I4s nos6yx(AeHHoto cocroflHur 3 qacrl aroMoB a, nepeil4er_e l're-

iacra6a,rtnoe CoCToflHI4e 2, ,lpyrax qaCTb 
- B oCIIoBHoe CoCTotlHI.{e 1. Taxia:r't

o6pasol,r, B craur{oHapt-Ibrx yc,'IoBliflx H3 eos6y>x4euHblx cocrofllluii ua uera-
cra6u,rrnr,rri ypoBeHb IlprtxoAl{T aUBnPB aroN,loB. C lpyroii cropolltl, rlilc,'Io

aos 6}rxggHll iit a,rl exrp oH HbI \,1 yAap o N{ cH H3.v cocra B,! fl er

o -2'
nr n, . 8,63 . i0-6 ""? e tit P

s, ri/,



[0 r]
1 5577

J q ,fLgT,

@ur. 10. Kpuasle paBlrbrx 3ua.reHurt QyHxrtnu
@ (nr, Tr) r,'rx rrlHHH 1' 5577 .h rroHos O I

lo-t lo-4
-a

rg r,
IZ

/0

I

E

t/

2)

i 11 I lgTc
-: @ur. 11, Kpuaue paBnbrx graqeHlrfi (pynrItuu

9[(ar, Tr) pna nuuail 1I 6300+6364 A r:,olcs O I

/o-2 lo-l

I
t0t
102

00
,{io,
l0s

, ? r-rnt
' 5./00
'/08

Lg n,
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/0-',

I
/0t

/03
tn$
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Lg nt
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tn
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OHr. 13. Kpr.roue
O (nr, T 

") 
4na .rr'lrr'rfi

/0t

l0z

/0s

/0'l
4

4 5 LgTs

paBabrx snaqeHufi Qyuxuur.r
fX,17320+7330 A uouos OII

3 4 5 1"9T,

Onr. 12. I(punsle paBrrbrx guaqenl.lii QyHxrlul.r
@ (nr,\,Tr) g,ra nuHlii ?'1," 3726+3729 A uoHos O II
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t0
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J tl frgG

@tr, 14. Kpuane paBHbIx sHaqeuufi tpyrxqua

@(nr, Tr\ AJIfl nIrIIlIu I 4363 A uonon OIII

L! n,

.10

0

?

.3q,,
Lg T,

(rur. 16. Kpueue paBHbrx guaqeuuii $yuxulltl
Q(n,Tr) n,rn ,nunttfi ll, 6716+6730 A Houos SII

@ur. 15. I(punne paBHbIx suaqeHl.Ifi tpyurultt't

O (nr, Tr\ p,nt nwauir X,l, 4959+500? A Honos O II

tu-2
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@ur. 18. I(prrilr,re pa13Hblx aua'teutlil tbJ'rlt<utrrt

O(nr, Tr) A,rs ,rtrHrrii ?iI 906i) I 9l-r3l-r A rroHos S III

Jt/t
Lg Tu

Onr. i !). I(punsre paBHbIx sHaqeHl'tt:i (lyrrr<u,Htr

0 (nr,,I'r) AJ'tfl rlltHltl'l l, 5755 A rronos N II
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C,reAosare,'rsnc, (loprryna (26) BepHa, r{orAa
Xrz

P1' ( 8'63 ' 1g-o Qrz /?' ' e t'7\

g, BrraT)i'

6 ^,3 ,, - 
So4oXrz

pr.(0,7 . l0-r8 "12^ts"-l . l0 rc (X v so). (27)
o gtAstT:/"

.[,fls rlanwqHutx
- Q,oHOCTeH ---- X

d,

3anpexleHHblx JTLIHLIfi B yCJrOB,rgX nJIaHeTapHbIX TyMalr-

l, 9s = 102, 7r= l0ao K, n, = 103 cil-l, yr, = I 38,

Xra= 30 oB il 431 ;= lQ8 gsK-t, TaI{ qroBbtpa}KeHHe, croru{ee B npaBorl r{acrtl
coorHoueHr.rfl (27), cocraBJrfleT no IIopflAKy BeJrHrrr.iHbr 6.10-25. fhorHocrs
xe LI3rIyqeHI4fl prc:VPn 't'- 1Q-u. p, (50 000" K) :2. 10-26. PasIIzqI4e ergx
AByx BeJII{'quH xapal{TepH:1291 <<3aIIaC ror]Hocrl.]>> r,paq)l4KoB B n[. 2-6 B yC-
,rloBr.rEx nJIaHeTapHblx TyMaHHocTeit.

L9 ne

/2

t0

B

6

4

Z

/0r
l0'..t/./0'
'tn't
z./0' ,
iq./0)'8./0r

/0-d

/0-ti
/0- |

l0l

/02

,'
Lg Tu

q,

@rt, 23. Kpr.rnue paBubrx

]"t T"

ftur. 22. l(plrolre paBHr,rx gsaqeunir $yHxunlr
O(nn, T") n,,rx nur.rrrrl i"l" 33216*3426 A

r.torroe Ne V

:uaqeuuii ,c

7. B sMHCC14olrr.rbrx ryMaurrocrfx He6yflrrpHbri.r Kourr.irryyN,{ o6ycnon,ren
HenpepbIBHLIN{ H3,rIyrteHI4e\it no4opo,quoii rrJra3trrbr H ,'rHrrrb B car,rbIX Uet1T-
pa,'rbHbrx o6,'racrqx Hexol'opbrx rr,,IauerapHbtx ryN{aHHocreir rracrb ue6y,rnp-
Holo Koltrt4llyyMa o6g3aHa I43ayr{eHHro rerr..rfl. fIo:rolr5, trrbI orpaHr,IrIHMCfl
cBeAeH14flMLI O HenpepbrBlloi\4 r43r'tyqeHI4tI rtHC.tO nO4OpOg,llOIl nd,ra3[,rr,I.

B ltouusoeaunor,r BoAopoAe HenpepbrBnoe H3JryrreHue B03HHKaer npr.r
cBo6oAHo-cBo6oAHbrx nepexoAax gr'reKTpoHoB, trpH peKoM6rHauHflx o,'reK-
TpoFroB r'r nporoHoB r{ B pe3yrrbrare AByxKBaHTOBbTX IIepeXOAOB 2S- 1S.
crexrpa,rrr.roe pacnpeAeJreHrie cno6o4Ho-cso6oAuoro u per<ou6raHaur4our{o-
ro KoHTr.rHyyMOB 3aBr.icr.lT OT Ter,rreparypbr, a ,cnexTpaJrbHoe paclpeAe,'reHr,re
AByxKBaIHTOBOTO KoHrlrlryyl,ra or rer{neparypbr He 3aBr4ci.rr. flocxo,rlxy
AByXKBaHTOBOe r43,'ryrreHr.ie B orr'tHrtr4e or cno6o4lio-cBo6oAHoro I,I peKoM6H-
Haur.rotlnoto Bo3ur.rKaer npa nepexoAax H3 r{eracra6r.iJlbHoto cocrofHlrfl 14,
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l! ^
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LLs*
,HD

,-z

1,/.t

(Dur. 24. Crexr:panruoe pacnpeAe,'reHl're
r.r IrHTeHCHBHocrb ue6y.t1e1p116au I(oIITLIHyyMa

nltv n"2106 ctt'-3

I - 5000' I(: 2 - l0 000" I(; 3 - 15 000" l(;
4 - 20 000" K; 5 - 30 000" i(; 6 - 50 000" K:

7 _ 100 000. I(

(Dur'. 25. Cnetrrpa,rsuoe pacrpere,,IeHIle
H LtHTeHcr-iBrrocm ue6ynnpuoro r(oHTHuyyMa
npt T r:5000" 1( A.nH pa:;trt'lut tx n,lorsocteil

@ur. 27. Crerirpa,rrHoe pacnpeae,rer*re
r.i rlrrrcHcHBHocrs rre6ynrpHoro r(orrrHHyyMa
npt T":15 000'K AJIq pas,ilrrlHblx n.roruocretl

0,5

aa

0,40,3

(Dur'. 26. Cnenrpalruoe pacnpeAe,'reHr.re
1r r.rurerrcl.,BHocrs ue6ynaploro r(or{THHyyr\ra
npu T 

" 
: I 0 000" I( Ann 

" pas,rrrlrr r sr x n.rorliocreii

t'!p-,i o

0,9 1,0



UJL! JH6

' -,a

0,i 0,t/ 0,5 0,6 0,7 0,8 0,9 t,0
L,p

Or'rr. 28. Cncr<rpa.trrroe pacnpeac,qerrrrc rr r.rH-
TCII('IIBHOCTL Ie6y, I,rpHoro KOrIl ttHy].]ra 11prr
Tc_ 2UrrOLr' I( :,rn l)arJ,1rrr*br\ n,rorsocrcfi

,nr< J' I 0

,/,
,,?./0',lrZl

:\ g /'ir, /ot

\

3, 0 2, 5 2 br',.-,,

<Dur. 29. Cnexrpa,rluoe pacfipeAe,,reHrre r.r HH-
r-ercrrBHocib He6v,tRpHo|o Kot.rrrrHyyNla npll
7., -30 0u0'l( a,rn pajJ'rrquLrx nnbiuocreri

c,'IeAoBare,'IbHO, npH 6o,rturux r/ytorHocrfix BeulecrBa oc,Ia6.[rrerca yAapa-
MH Broporo poAa, ro cyMMaprroe cner(rpaJrbHoe pacnpeAe,'reHHe ue6ynarp-
HOfO KOHTI4HYY\,IA 3ABI4CI4T I(AK OT 3,IIEI(TPOHHOft TEUNCPATYPbI, TAK I4 OT
II,'IOTHOCTI,I BEIIICCTB A.

@opu5r,r161 A,rrfl BL,rqr.icJIerII4g c,,eKTpaJrbHoro pacnpeAe,,reHHa u HHTeH-
cr.lBuocrr.r cno6ogu'o-ceo6oAr.roro * pexou 6auauuoirsoro Kor_rruHyyM a npH_
BeAeIiH B crarbe C[roua [30]. fIo erau Qopuy,rau naM?r Bbrrrr.rc/regbr
3Har{eHHrr BeJrr.iqr.rHbr Ix llno (1r- uureucr.iBrrocrb HenpepbrBHoro r.r3JryqeHr.rrr
rua I A) j llrgpBq.re or 3000 ao 10000 A Arur orreKrpoHHbrx rer{neparyp,
paBHbrx 5, 10, 15, 20, 30, 50 u 100 rr,rc. rpaAycoB. !,in ne.n,u""", bu1i,1,
sxoAqx{erz B Bbrpa}Kerrue Itl 1su, B3flrbr cJreAyroq}re 3r{aqerr}rfl:

Te(103.I() 5 10 15 20 30 50 100

bc 0,148 0,336 0,1fi5 0,582 0,746 0,986 1,23

flpr'iee,ileuubre 3rrarleHr.r n b6 uafigeHbr rro reN,rneparypHoi.i sasacr.rMocrr.I
3roro IIapaN_{erpa, Aanuoii Derepor,r I,I Meuse,'rott [22), u no a6co.rrrorHbrr,I
3HaqeHliflM^ llg(r. ) !,iltr HecKoJrbKr4x rer\4neparyp, Bbrqr4cr'reHHbrx HeAaBHO
curorro* [31]; Du(100 000" K) no.rryueHa rprr nouour,u ue6o,rrurofi orlcrpa-
llorqIIr.ilH yxasanuoii reMneparyplror.i saetzcnrvrocrrr. pe \rnr,rarsr BbrrinC/,re-ilrtii npHeeqeubr rra $ur. 24. fp'arfHxn nocrpoeHbr e cricrelae r(oopar.lHar,
npr4MeHfleN{Ofi o6trquo A,'rrr onpeAere}ruq cnerirpocporoMerpr.iqecKr.rx reMle-paryp. oAUaxo rrcHo, rrro reMneparypa, oilpeAeJreHHaf rro r.raK/,roHy nprlrofi

/1\
t914, I - I 'B AalrHOrr cr'ryqa.e Hr,tKat(oto rpusuuecxoro cMbrc,rra Ile 11tr{eer.\l /
Qur. 24 Moll(uo licro"rrb3onarb A,rrfl aHaJrH3a 3MHCClioHHbrx o6rexroe, r4e,
BO-IIepBL]x, Ilr'IOTIIOCTb BelqeCTBa AOCTaTOqHO Be,r]il(a (n" S lga sil-s tr,
c,reroBare/'rbrro, AByxKBaHTOBOe H3JryqelrHe lpeue6pexavro uano) lr rAe,
Bo-BTopbrx, oflrtzqecKarr roru{a B ,,ruHr.rqx 6a,rrr,repoacxott cepan BoAopoAa
Ma,'Ia._ c pocrol,t srofi omrqecxort ToJru-r,H a6co,rrrcruas Bed,Iurrr.{Ha orHoue-
ttwsr 11/lsu ue 6y4er 6o,ree coorBercrBoBa.rb Orar. 24, Ho eru rpa$,xr.r

_,
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IIo-npelKHeN'ly. Moxllo llcllor'lb3oBarb AJIfl aHaJIl.I3a orHocl.lrerbHol'o cret{-
Tpa/,rbr{oro pacnpeAeJreHHr He6yJrflpHoto KoHrr{Hyy\,ra.

(Dop,lry"rrlr Ar'ts BblqHCreHI.Ifl cner{Tpa,'rbr{oro pacnpeAeJrer.ucs AByxKBaH-
roBoro Henpep-brBxoto r43!'ryqeHufl npHBeAeHbr B pa6oTe Cnuuepa il
f'puucrer:rua [32]. CuHroH [30] onpererru,r sHaqeHrlfl Be,'rur{riH I xed) llat
A,'rfl pflAa Ar'rHH BO,'rH r.r A,'rs HecKodrrbxr.ix TeI,rnepaTyp. ilo,rr,sytrcb 3THM].I AaH_
HbrMlr, Mbr Bbrr{rc,runu Ix (2q)llt B HHrepBa,'re or 3000 Ao 10000A alq

7e:5000, 10000, 15000, 20000 rl
50"10"R 30 000" K. flpu aror,r Mbr npeHe6per"iru

3ABHCHMOCTb]O CCI{CHI,Iq IEAI{THBAUHH
MeTacra6I,I,'rbHoro ypoBr-rq BoAopoAa
2s or relrrieparypbr, nocKo,,tL,Ky B pac.-
cMaTpHBaeMOr\,r AHarra3oHe TeMnepa-
Typ 3To cerleHr4e MeHqercfl He 6o"nee
qeM Ha l0-150/0 [33, 34]. Pesy,rtrarn

/0C00 HaluHx etr.ulc,'reHI4ri npHBeAeHbI Ha
$ur. 25-29. Ha xa>x4or,r tr:l Hr{x Aa-

/5 000

z0 000

J0 000
50 000

UP

/00 000

6 Lgn,

<Dur. 30. Be,ruqllHa 6a,rrueponcxoro cr(arr-
I{A AJI'I PA3.[HqIJbIX 3J'IEI(TPOHHbIX NJOTHO-

crefi r.l reMneparyp

[ 000't|

Oun. 31. Benuquua narleHoBcxoro cKaql{a
.f,,,rr paSJruqHbrx SJreKTpOHr.rUx n"torsocrefi

rr Ter,lnepaT\rp

urr rparpurH BeJruqHHbt WJ]-A,,rr pa3,r14rrHbrx nJrorHocreri seuecrBa r.1 on-,H6

peAe,'IeHHbIx 3JIeKTpoHHbrx TeMneparyp. B or,rHuue or $ur. 24, ua arnx rpa-
epuxax 1r BKrroqaer BCe rpu KoMnoHeHrbr He6y.napuoio xouruHyyua.

flo,rrsyacs BbIqHCJIeHHbIMH gHaqeHLIglur: - lx,' Itnl,t rraul,r, TeoperuqecKHe
3HaqeHl,rfl Be,'rHqr.rHbI 6a.ntuepoecKoro u na[IeHOBCKO|O CI(aqKoB AJrfl pa3-
,'rI'rqHbrx reMneparyp u n,'rorHo,creli no4opoAHoii [,'ra3Mbr. 3rH seruqr.iHll
npHBeAeHbr ua $ur. 30 u 31, xoropbre ue-rpe6yror AoloJrHHTeJrbr.rbrx rrorc-
uesufi.

BupaNaeu lrcKpeHHroro
E. 14. Voct Ko sa ro^4ourb B

6,narro4apuocru f . H. Lllapanonofi u
BbtrrHC,reHxflx H H3roroB,'IeHHe u.n"nrccrpaquf.i.
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O NJIOTHOCTI4 tIbIJ[H H TA3A B HATIPABJIEHHH
l:52o, r:0 (CO3BE3AHE JIEEEAb)

JI . n. Memurc

Corrtacno onrlrqecKu^,r Ha6,rrcqeHurr"r [7, B], n HartpaB,rreHnil taitar(ruqecKoii Ao,rrolr,ri:52' (cogsesArre "IIe6eAL) nor,roularcu{aq Nrareprrfl }raqr{rraercfl c paccroaHlrrt s 250 nc.
PaAuoHa6lrcgeul-Iq Ha 2l ctt 16l o6Hapyxu.nu uefi,pa,rsutrii BoAopoA B groM HanpaB!,leHurr
xax 6yAro Jrarlrb c 1000 nc.

Ec,ru npHnarr, uro o6"laxa neiirpa,rr,rroto Boaopora HaqHlarcTcrr 3Aecb c raKoro >xe
paccToqHHfl, rrTo H TeNIHaq IrOlJIOUIarcqafl rlarepufl, H rr!,roTHocrb ux TaKarr xe, I(al{ nfloT-
Hocrs 6rusxo I( HHM pacrIoJIo)KeHHL,rx no AoJrrore o6,'raKoB H I, ro orHorreHr,re u..[orrroc't'u
ra3a u nbr,'ul B sroM HanpaBre,nHH no"lyqaercq paBHbrM 100. Taxoii pe3y,rrbrar. xopotxo co-
r!'Iacyercrl c BrJrBoAaN{H pa6or [1,2,5] u roBoprrr B no,'rrr3y npaBH!'rr,Hocrx npeAflo,rroxeHltq
o Ha,rlHrlill{ ua 6.[rtsttol{ paccroflHHH nJ'rorHbrx o6,raxoe H I rr s rrHreptsa,re Ao,rlror o't l:47',5
ao /:55,"0.

ON THE DENSITY OF CAS AND DIJST IN TI{E DIRECTION 1:52", b-0, bV
L. P. Metik.-According to opticaI observations [7, B] in the direction ol ihc galactic lori-
gitude /:52' (constellation Cygnus), the absorbing matter begins at a distance ol 250 pc,:
Radio observations at 2l cm 16l detected neutral hydrogen in this dilection as beginning
only at 1000 pc.

If it is adopted that the clouds ol neutral hydrogen conlmeuce at the same distance as
the dark absorbing matter and that their density is the same as that of the H I clouds lo-
cated near them in longitude, the ratio ol the gas to dust density in this direction is equal
to 100. This result is in good agreement with the conclusions of [1,2,5]. and is er,idence in
Iavour ol the correctness oi the supposition on the presence at a close distance of dense
I{ I clouds also in the longitude interval lrom l:47",5 to /:55',0.

Bonpoc_ o coorHorueHlrr.r MexAy nbrrrbro r{ rvre}K3Be3AHbrNr ra3oM o6cy-
it(Aar'rcr n Il-5]. Peayatrartr HCCJTeA0BaHl,lfi npr.iBer'rr] K BbrBoAy, qro B
cpeAHeM OTHOrxeHr.re rrJroTHocTeii ra3a Ir flbr,rrH B o6racrqx H I nocrosuso
rI cocraB,'rfler - 100, xorg I{ 6rrsalo'f HeKoropbre orl(,'toHeHl.{f or groro co-
orHoueH'HR. PH,cyuox (eaaruii r.r3 [6]) ,ro,r{asbrBaer, qro ,B HarnpaB/'rer-rHr.r
I:52" Ha pa,ccrorrHnu Ao 1000 nc Hefirparr,Hbrr:r no4opo4 npaKruqecKrl He
o6HapylKHBaercfl, TotAa KaK nbrJreBbre o6J'taKa, cor,'racHo [7], n rolr xe Ha-
npaBJrer{[[ Haqr.{Harorcfl yx(e c 250 nc, HanpLrMep, TeMHoe 06,'raKo B Ha-
IIpaB,'reHr{r{ <MerccuxagcKoro 3ar'Ir{Ba> y H3BecrHoii TyMaHHocrr.{ <Cenepuaa
Aueptrxa>>. B [7, B] craBurcfl rroA coMHeHHe orcyrcrBue BoAopoAa B oroM
HarrpaBJreHfia Ao 1000 ttc, KaK 3ro c,rreAyer r.r3 [6].

Ec.nu cqnrarb, corr,racHo !,enuicy [5], uro 6nus ranaxrHqecKort nJrocKo-
crr,t o6JraKa rbr,,il4 I{ ra3a nepeMe'[laHbr, To cJreAyeT oxuAarb, qro <npo6eJr>
B pacnpeAeJreHHr.r o6,'raKoB H I n uanpaB,'reHHH [:52" He AoJl]KeH cyu{e.
crBoBarlr Ll O'6ilaKa IletiTpaJllHoto BoAopoAa Ao,'rx(Hbt pacfloJlatarbcfl 3Ha.
qr.irer'rbHo ,6nuxe, qeM 1000 txc. Tar<oe npeArroJroxeHue coorBercrByer HH-
repIperaUr.ru paAHoHa6nroAeHni.i, AaHHofi E. Eoxotr [9], u AanHtrtr Il] o
pacflpeAe/reHuH o6JraKoB H I B paccMarpHBaeMoM HarrpaBJreHHu. Aeiicrnn-
reJIbHo, r(aK cJreAyer H3 [9, cfur. 1] u [1, Qnr. 15 n 16], (rpo6eJra>> B pac-
npeAeJreHHH Herirpa,'rbHoro BoAopo-ita B HarrpaBJreHr.rH l:52" Her. fIo 3rriru

AI(ALEIAI,jfl HAYK CCCP
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L= Jb

t = t/7:t

PacnpeAeaeHue nefirpa,'IbHoro BoAopoila cor,lacHo [6]

orueqeso uccne,u,yeMoe HanpaBneHue (l-47"5 n 55",0), n xoropolr xopolilo salteTen onpo6el>

n pacnpeAereHun H I

AaHHbIM o6nat<a H I o6pasylor 3Aecb gAHH 6o,'Iblxofi, 6,rllsxo pac[oJloxeH-
Hblii K CorHuy KoMUIeKC. Corlacso [9], ouri BxoAflr B cllcreMy BerB]4

Ku.ryr - JIe6enr.
PaccnaorpuM, KaKoe npeAflor'Iox(eHge o pacnpeAeJleHlll'I BoAopcAa 6,'IHxe

K Aeii'crBI.IreJIbHoMy. Ec.nr.r cnpaneAJII.IBo npeArlor'Iox(eHlle AeBHCa [5], ro co-
orHo[IeH]re nJrorHocru ra3a H [bIJIa (-100) AO,'lxHO BbIIIOJIHgTbCfl I'r B pac-
cMarpHBaeMoft o6.racru. Onpe4e,luM elo 3HaqeHl.ie, }IcxoAfl I'I3 npeAnoJlo-
xeHHfl o paBHoMepHoM rnepeMeIILIBaHHLI fa3a C IIbIJIbIO.

flpuuer,r rrJrorHocrb tz3z. tt11r: I arorulc,tt 3 (raxyrc rrJIorHocrb, col,'Iac-
Ho pr{cyHr{y, LIMe}or 6,[Hexlae no AoJltol'e o1ilaKa H I). Toraa ],lacca BoAo-
poAa B croJl6e c ocl{oBal{r.iei,l I c.142 H.{,'II'IHoii | rcnc cocrasur

Mr^sa - tTHrmHl :4,92' 10-a a'

Onpe4e.nr.ru coorBercrBytoulyrc Maocy rtbIJIH

Mn"''n - :- ru\PN '

rAe pa3Mep r{acrHlr r:4'lO-5cn [10], u,rorHoc'rb nbl,rll{HoK p:l (cor.rrac'
uo [2]) u quc.no nbt,'rulloK B roM >xe croJl6e //:0,9'108 Lm [ll], rae L,m'-
cpeAHee $ororpacpu,qecKoe IIor.ltorreHLIe, cor,IIa,CLHo [7, B], B I'ICCr'teAyeMoM

rianpaBJreHflH Ha I tctLc:lm,Bl, rolAa

Mnu,n,r:2,4' 10-5 L,m:2,4' 10-5' 1'',81 : 4,34'10-5 e.

C"[eAoearenbHo, orHolxelrHe Maccbl Irerirpa.rtbHoto Bo!o,po[a I{ }racce
nbIJILr OI(a3brBaeTCfl paBHblM

M:l:n 
-4,92'to-a:100.Mnornr, 1t,34 . 1,0-3

oto



flo.nyueuuufi pesynrrar toBopllr B [oJlb3y npaBI4JIbHocrI{ [peAnoJlox(e-
Hr.r'{, r{To oSnara uefirpanluoro BoAopoAa B Ha[paBfleHLI?I ra.naxruqecroft
AoJrrorbr l:52o AoJIxHbI HaqgHarbcfl ne c 1000 nc, a sraq;areJlbHo 6.nuxe'
BMeCTe C flOrJlorqarcrqeft reunoft uarepreft u KoM[JIeKcoM o6JIaKoB, BXO'

AfllIIHx, corJracHo [9], r cucreMy BerBI{ Ku.nr - JIe6eAr.
fl ucrpeune 6.narotapua P. E. fepru,6epry u B. Ll. flponzxy 3a 06'

cyxAeHrre eroft saN,rerrn.
20 rr,las 1962 r.
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ABY3EPKAJIbHAfl KOHUEHTPHIIECKAfl CHCTEMA

f. M. Ilonoa

Onucat'ta KoHIleHrpr'rqecr(as cr.rcrervra, cocrorrillas r.r3 aByx c(repuuecxur 3eDKar,r, o6laaa-
rclqas Bblcol(oii cseroctt./roii H 3Haqure,rblrbn\{ rror'reM speurir. BtrseAerrbr r}opuy.rru AJrs BL,r-

:1."r"1]ru eo./lHosoli cQepl'ruecxoii a6eppaquu ir ouu6or< rr3roroBJreHr.rfl A!'rq nporr3Bolrb-
Hol'I KoHUeHTPII'JecKofr cllcreN,lbl c noc,'IeAyrourl\,t opr.r\4eHelrrie\l 3TH.r pe3yJrbraroB K ABy-sepxa,rruofi cr.rcrel\,re. Peay,rlraru pacqeroB pa3JllrrHL,rx BapHaHroB cgcreuu Arnor r'ra"6-
JI.tqe.

Paccrrlotpetl raxxe 6oaee cBerocu,ltutlti Bapuau'r ct.rcTeN'rbr c anr'taltart.trrecxoit ,ruusoji.
Ilepcnexruouo HCro!'Ib3oBatlI.te cucreMbr n y,rurpaQuoaeloBoli H lllrQpaxpacHoii oS,racriri
CIICI(Tpa A,Ifl Il3yIleHI'1fl MeTeopoB, 't'ytrtaunocletl, cBerteHr{, noqrroto tte6a; Rosuox<Ho Tar()r(e
LICltO,'rr,3OBarrrje clrcTeMbr B I(aqecTIle Kal\,repbr ,1.rtl cnex.rporparla.

A TWO-MIRROR CON.CENTRIC SYSTE,ryI, b), c. M. Popoo.- A concentric system,
consistirlg of trvo spherical mirrors, with high speed and large Iield is clescribed. trorrnul
las lol'the computation oi lvave spherical aberiation and eirors ol execirtion ol the de-sign are obtained lor an^ arbitrary- concentric system. The results are applied to u t",n-
mirl'or system. Results of computations of different variants ol the systein are tabulated.

The variant rvith the high6st speed and an aplanatic lens is conii{ered. This svsienr
can be used, to advantage irL tlre ulirariolet and inIrarcd spectral regioris to,:tlic striar] ot
meteols, nebulae and night air-glou. Tlre sl slcm carr also be rrsed" as a c.rmcr.a of u
spectrograph.

!,,ra ucc,re4oBaHHfi B Aa,rer{ort yJrbrpaOHo,,reroBort u HHOpaKpacrrori o6-
JIaCTflX CileI(Tpa r{errpHroAr{bI onTuqect<He cHCTe}4bt, COIepxauIHe AHOITpA_IIecKHe 3r'IeMeHTbl (,luuelt, KoppeKIIHoHHbte Il,'IacrHI{KH i.I T. n.), TaK Kai{ B
6onlurr,ucrBe c,ryqaeB ue y,laercn HafiTH oflTur{ecr{yrc cpeAy, nponycKa}o-llylo Tpe,6yeMyro o6Jracrb cneKrpa. B erux c,lyqaffx Hcnor,rb3yror 3epKaJrb-
I-lble clrcreMbt, Bbt6op xoropbrx Becb]4a otpaHr.tLIeH,- 3TO AU-6O XnaCcuqe-
cKHe HeaIIraHa'ruqecK_He cr.{cretvrbr (KaccerpeHa, lperoprr, Mepcena) r.r Hx
MoAllQHXau uil, J1v6o 6o,r ee coBpervreHllbre a nJr aH arr.rqecxue cricre\r br llle a pu-
llll.lr'tbAa, Kyae, KperbeHa u Marcyrona tl-3] O,qHaxo BCe 3rti. cucretrrbr
o6,'r.aAalor pflAoM He,qocrarr(oB: oHH COcrbsr Hs acse,piluecKr.ix noB.epxHo-
creri, rpyAribrx B H3roroB,'reHrlu, 06raAaror cpaBHyre;bHo 6o,,jr,uuMr.r loJre_
eltmu a6eppauuqr\,rH r,r, KaK. c,'reACTBile, 14a,'rbr\{ no.[eM 3peHr.rf (r oco6euHo-
crH npu 6o,rrurux orrlocr.rre,'rbHbtx orBepcruax), uro orpauuquBaer 06,'racrb
ux IIpaMeHeHafl.

B Hacrorrueli pa6ore Mr,r r.i3yquM orrrr.iqecxyro cucrer,ry, cocroffu{ylo r.r3
AByx KoHueHrpr.rqecKr4x c(trep14r{ecKHx 3epKaJr (rpr.rr. l). 3ra cHCreMa o6-
JIar.aeT Becbr,la coBep.ueHHbrM HCnpaB,'IeHueM a6eppauurl Aaxe flrpI{ or{eHb
BblcoKort cBerocrr"le (orrrocure,rruoe orBepcrr4e Aocr].rraer I : 0,8). rIoae
3PEHI,Iq CHCTCMbI OIPAHXI{CHO,III,IIUb,N.ONYCTH]\4bI\,I B]]}IbCTTIPOBAI]]]C]\,I CBCTA
3epKa.rraMr.r r{ Mo}r{eT AoCrUrart 15".
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\,
Onr. l. As)'gepxa,rlHa'I KoHqeHTpliqecKafl cllcreMa

$ 1. A6eppaqllr cl{creMbl

Aneprypnyro 4raaQparrr,ty D pacnoJloxl'lM rax, qro6u oHa npoxoAuaa
r{epe3 UeHrp KpI.IBLISHbI @ cucreuu. B erou cJl}e.ae rpaccMa.r,puBaeMa, cL-
criiraa o6ndaaer JILIIub AByMa a6eppauklfl'Mrt- c$epuuecxofi u xpunusuotl
flors. BbIBer.eM cHaqa.rra o6rree niipaxeuue AJIt{ BoJlHoaoii cSepuuecxofi
a6eppauan n npolreno.nsuofi rouqeurpauecxofi cr4creMe, coAepxauefi z
norbpxHocreft. Ey4eu ilcIIoJIb3.oBars o,6qenpl.IHqrble o6osHaqeHl4q H npa-
,nr.r,a eranoB [4]. Olruqecxufi nyrr / nyua n rar,ofi c]rcreMe UOxer 6rtrr
nafiAes Ias reorr,rerpt4qecKl,tx coo6,paxeHufi (Sur. 2). Ilycrl JIyq cBera I{c-

xOAr{T rI3 ToqKI,I O, saxo4sufeftcs ua paOCTOrlHI4l4 s1 OT n€pBOfi nOnepxuOcrU

CHcTeMbI C paAHyCoM f1, IIo!, yraoM il1 K nepneHnHKyJIflpy' OnyUeHHOMy 143

ToqKLI O na refnyrc noBepxHgcrb CllcTevtlr. Als ollrl{qegKoro nyr}l Jlyqa
r{epe3 flepBy]o rloBepxrlocrb cucreMbl noJIyqI4M

lr:rq (r1-s1) cos ut+nzrtcos l1-n1r1c os it-hzTl-si; cos ai'

t\e ft1t n2- rToKaSaTeJI[ npe,'IoMJIeHI'If.
flpolo"uxan gror npoqecc, HaftAeM AJII l? rloBepxHocreft

5t Ill; r.r /',-COSlz - 
tli Il COS i;].

orirnqecrufi nyrl lo ,'Iylla BAo,'lb onrullecKolz Ocu cl'lcre\{bl HMeer BUA

lo -.= t7r (r, - sr) - tltA-t(r', - sn) * ) (rz;1, ri - ni ri)'

Bo,rHosas cQepnuecxar a6epparlun lV onpe4e,rurcfl KaK pa3Hocrb lr-lu

N - lo- lu: t7,,y1(t',,- s,i; icos u',,- 7)-h(rr- s1) (cos ut- 1) )-
i'=tt

* ) tr; n; (cos it - l) - t'i t7;-'r1(cos l; - 1)1' (1)

i-r

I(orla [pe.[,Mer HaxoALITCf a Soxyce ctlcreMbl, B nepBoM u.neue Sopuy,rrsr (l)
floflyqaercfl HeolpeAeu'IeHHocrb, Ilo3ro\,Iy npeo6paayeu ero K 6o,ree y4o6uot'ly

Irt -- tlr (rr - sr) coS l/1 - 17,4 r(r,, - sr) cos a, +
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Br4Ay;: yrlhrbrEafl,
I{IIM

rrTo t?77r1 lt' u - sn) sin u,, : n1H, rge H : (rt- s1) sin-a1,tno.uy-

n,4y(t',,- s,11cos u:, - l) - - nt U tget\ .) " '--'6\z/'

<Drrr. 2. Xo,1 'r'veii B r(oHueHTilrrqecxort crrcrelre rr3 AByx nonepxuocreii

Oxolr.rare.iirHoe Bbrpa)KeHxe Anf sorHoeoii a6eppatuu:

320

ff - - rt, H tg(}) - rtr(r1-s1)-(cos ur- t) *\2i

* ) tr; n,. (cos it- 1)- rrt'ti+t (cos;; - l)1.

IIpu vanlrx yt,lax i; I ii 3HarreHnfl KocliHycoB noryrraroTcf HeroqHo; B 3roM
cnyq2. yAo6uo npeo6pasoeaG H ocra,rbHbre qJreHbr $opnay,rsr (2) c yueron
SHaqeHr,rfl r.iHBapr.iaHTa n1H : rli r i sin ii : ni+r r; sin i';:

N - nrH [te!r -- w.'tr *'1' ' i" / \ -t, L,*T--tg;* l,(rg; -tsi)). (3)

3ro -'- TorlHal Qoplry"rra; oAHaKo Bo NrHorHx cr,iyrraflx l'rpe6yerca pa3JroxeHtre
so.riHonort a6eppaquir n creneuHoii pn4. Ec.nu npe4rvrer 

^nriolr"", 
n Sorycecl'icreMll, To pa3,'Iox(eHl4e Bbttto,'iHflercf BecbMa npocro .- AocraroqHo yqecrb,

r{To B 3ToM c,rytygs noc,te4Hlrri yron ,u,, [peACTaB,,Ifler co6ofi yt,,IoByro c$epn-
qecri)ro a6eppaunro 11 . 3aueuun tgl ,a rl ..- - -.. 2 -, riro Bo3Mo)t(Ho cAeJrarb 6es sua_
qure,rrnoft oulr6xla ns.erfly MaJrocrr.r q, pa3r'rolKuM Bbrpa>KeHue (1) n crenesuort
pflA no crereHfN{ tl . llpu 3roM yt1p1161BaeM OqeBHAHbre teoMerpr.iqecKue coor-
HOIIICHI{fl:

cos,,l : l[;C=J ; co, i,:{ t - e),
(4)

(2)

"o' 
ii- y/ ,/nrH\2r 

- | .:- |

\n t+tri /



floc,'re npeo6pasoaaHrafi no,ryvHM cr'reAyloxlee BbrpaxeHxe AJlfl pa3JroxeHr.rn

e PsA sofluosoii c$epuuecxofi a6eppauutr clicreMbl 1V- nptr rroJro)r(eHr.rn npeA-
Mera B Qor<yce clrcreMbr:

Ii--(ntn)'l$r(1-!\+ , I+24 
\ f, ,i \ ,;*, ni ) ' ln,(r, - ,,)J, 

J

t(tttl)61[Tf (1_,\+ , I+' 40 \'!, ,i\ ni , ,+ ) ' [n, (,, - ,,)]ul

,1,t(n,,?): I3'1(1_l\* , I*
BeG \f:, ,i \ ,,i*, ,', ) ' 1,t ' 

(r, - ',)l' [ 
"' (5)

IIpu arou Mbr r.icrroJrb3oBaJrr{ BbrpaxeHr.reAJrfl I, BbrBeAeH}roe s [4]. B o6urer',r
c,'lyqae pflA Aafl 1y' uueer BecbMa c,loxstrfi Br.rA, MaJrorrpuroAutii.i Ars BbrrrH-
creulifi, a noroMy MbI eto He npHBoALIM; B grux c,'ryqaflx MoxHo r4cllod,Ib3o-
BarL BMecro N pasuocrt AlZ yr,rrontrx srlr<oHa.ltos:

LW:Wo_W,

rge W - yr,roaori efirouan pea.rrluorl crrcreMbr; lZ, - yr.rroaoit efil<oua.l coor-
BercrByroqeft crrlruaruqecroft cHCTeMbr (r. e. cucreMbr, He uuerouleit cQepnue-
cr<oft a6eppaqr.ru). 3ra [ocJreAHar AoJtx{Ha rlMerb roxe "ui.iueiiuoe yBerurreHue
p n yro,r il1 lrl*a, BxoArrxleto B cticreMy, c orrrr.rqecKofi ocuo (cll. Qur. 2),
qro I'{ paccN'larpHBaeMafl HaMI'I KoHIIeHTp[qecKafl cHCTeMa; IloKa3arer'ILI npe,'IoMre-
uuR neprorl rr nocreAHerl cpe4 raKxe AoJrxHbr 6snt upexuue. I4s reouerpu-
rrecKux coo6pa>xeuufi urueeu (cru. Qnr. 2):

i:n
W : >)ffi;a1 r;cosi; - n;r;cos i;l;

i:L

Wo: nn+rtr,-(s,)oltcos(ri)- ll- rqQ.1-sr)(cos h- 1) *
i:n

* ) (rl;1, t';- r1;ti), (6)
1

r4e [rn - (r")ol - paccrorrHr4e or rleHrpa r(prlBr4sHbr 4o rso6paxeuua B crr4r-

Iraarnqecrofi c[creMe; (un)o- noc,re4uilri yroJr crutMauaqecxori cr4creMbr. Hafilq
pasrocrr^A\Y u npeo6pasoBaB ee aHa,'rorliqHo roMy, KaK 3ro Mbr npoAe,,raJrr.r
c (1) u (2), no,ryuurvr

^v 
:n,H 

[ts T- ,n++ >' (ts t- ,n;)] (T)
,'.r*zt'l

3ra $oprrayna 3HaqureJrbuo y4o6uee Qopvy,un (3), rax KaK oHa He rpe6yer
npeABaplrreabHolo Bblrll'Icr'teHHfl Lln, yroI, xe (,l,,)o ,'retxo Moxer 6srrt Haii4eu
H3 I{HBapI{aHTa, 3arrucaHHoro AJrf crutMarr{qecNofi cncten,tst:

t11H : ftn+rll,,r- (rr)01 sin (1.r,,)0.

oo Ioz I



Pas,'roxeuue LW no creneHrM H raxxe IlMeer BecbMa rpocrofi su4, y4o6-
uuri 4;nR euqHc,'reHr.rfi; oror pgA Mo)Ker 6rtrs no.nyueH LI3 (6) nogcrauosKorl
sHaqeHr.rri (4) c nocleAyroulr.rM pa3,'roxeHueu xopHeri B crefleHHble pn4u. OxoH-
qATE.TIbHO I,IMECM

^w 
L!I!-t I +:r'[ 1 

- 
t l\i_-- 8 I {n,R,;, (r,,+, Ro), ' lrl {r,*rr,)' 1r, ri)" ) | '

(!,f)'i r 
- 

1 *il'[ t I ll*' i0 
| {rirRr)5 1ri,,, , Ri); lrl1n,*rr,)" 1n, r,)5 ) I '

' 1rB I {rr,R,r' 1rr,, , , Ri)? trL Qr,arr)? (nir), i 
J

,_1.3.s.....(2k )llrH)2h+21 t _ 1 _-. ., ., i -nrk #) I(rrRr)rr+, 1r,,*, Ri)r,,+' 
I

, i-i'[ ' -2, I (niL, ri)zt'-L

r ll,
(n,r,72t'tr )1 ""'

rAe Rr : /-r - sri Ro -- rn- (tr)n.

Ilpuueuuu no,'IyqeHHbre $opuy,rltr K ABy3epKanlsoil cncteture (cu. cplr.

N --.(rr- sillcos u"- l) ]5. 2r1(cos i, - 1) -_ 2r, (cos i', - 1)

LIJlI4

(8)

( 10)

l),

(e)

,\i Hl -te? , ztglrr-l_-, *nl"ll .L z lzl -'"1:lj'
HH

lAe 11 - arcslll -i Lz ' arcslll - ;

r = # l,G_ i) . #l n Hl, (i- j) -, ,,,, I

rle i- cpoxycHoe paccroflHue cHCreNIbt;

LW : Irr-(s;)01 lcos (ai)o- 1l+ 2r1(coslt- l)-2rr(cosr: - l) (12)

11Jl14

^w 
- H l-revl' , , (,u lll- ,n,;l)] =f t, (i - it - #]

*ftl['(;-i) '#] I 5#l'(;-it -#l (r3r

rl

3aueruu, uro Sopny,,rut
rpur. l.

f2

(9) u (12) r'reri(o BIIBlLlrcl HerIocpeACrBeHHo H3



Mu 3arrucaJrlr ff* u nw B BHAe MHoroqrrreHos socsl,rori cretreHu; q,,reHaMH
6o.[ee surcoKux noprAKoB MoxHo npeue6peuu BBr.iAy Hx Mar'rocru. !,,na no.r-
Horbr ,u,aAuM raK)Ke r.{ BbrpaxeHue A,'rfl yr"nonofi cQepuuecrofi a6eppaquu q B
paccMarpuBaeuoii cl.icreue-eto ,nerr<o sarlru us o6uleto BbrpalKeHltr nilf. 't1,

BbrBeAeHHoro a [5]:

t| arcsin ('n -") - 2 arcsin{ -t- 2 arcsin I' \r, rt) rz rr
(14)

PaAnyc KpH.Rr.r3ubr rorq B paccMarpr.iBaeuori cr.icreMe, oqeBuAHo, paBeH
Ri: r"-(sr')0, T. e.paCCroqHLilo or qeHrpa Kpr.rBu3Hbr CICreil4br Ao'$bxyca

R,: 1
u 

/{ {\

'\;-; )

(15)

$ 2. Mero4ilKa pacqera

V4o6uee Bcero rroJrb3oBarbcq n,pu pacrrerax MHotorr,,teHaMI.I am Nl,
,rlr6o W, npH npeABapHTeJrrrnbtx pacr{erax AocrarorrHo gc,troJIb3oBarl.
1-2 ,lneua $-rt u 6-rt uopsao6 orHocrrre,rtno H). Cquras r.r3BecrlrblMH i.1,il, r.raxogqur,t t'2H3 ycr'roBrlr, .rro ccfeDuqecxafl a6eppaqua Ha Her{o.ropoii sone

H1 paaHa Hy,,rlo. O6lrqHo ,F1y panHo ilor'roBuHe orBepcrHff cr.rcreMbr Hr:? ."2
Ilpu npeaoapure,'rhHbrx pacqerax Aoc.raroqno lrc[o./rb3oBarb ,,]Hrub nepaufi
q,'IeH pa3ro)'rieHrlfl a6eppauu-u B pqa. Hanpu;r,rep, ocraBl.rB n Qopl,ry,rre-(l l)
"IiHIUb rrJr_e_H,_coAepxau,ufi Ha, r.r noJro>xHB rr:100, HaxoAr4M ir:262 lng
,rrc6oro 11. 3ro 3Har{eHHe, pa3yl,reercg, qBrrrqercrr ,rurur rpy6uv npu6,nux<e-
HHeM, Ir A,,Ifl oKoHqareJlbHoro pacrlera cr'IeAyer nu6o yr{t4TbtBarb q,,teHbI
6-ro, 8-ro nopqAKa (a uuorAa u 6o"nee eucoxze nopa4i<u), nu6o perxarl,
ToIlHoe_ ypaBHeHHe Arfl croepr4rlecrofi a6eppaUHu; A,rrq 3roro B oAHy lzs cpop-
try,r (9), (10), (12) nolcraBr'rfleM sHaqeHrls rt, Ht x peuaeM no,,ryqeHrroe
rpaHCueHAeHTllOe ypaBHeHHe OrHocureJrbuo r2 (6ucrpee Bcero nipHBoAtrr r(
ueJnr MeroA Hr,rorona). O6uras rfopr,ry,ra /tn npu'6iuxeurlji Horcroua A,rsno4o6nux ypaeueuafi 6nrna uar,Ia BbrBeAerra pauee [6]. Tounoe sHaqeHHe
12, IIo,{}H€HH'oe A,'Ifl Hr:-25 H rt: 100, cocras,'rflei 259,77, r. e. Aa}Keq,neH 4-,ro [opqAKa Aaer Aocraroqr{o xopouee npra,6.ruNeuue. pa4zyc xpu-
tsH3r{L,r rro,'Ifl Bbrqr{c,trfleM rr(} cpopul,,le (15).

. $ 3. Pesy,llbrarbt ruqnc;leuufi
P^esy,nsrarut pacqeToB pa3,'rHrIHbrx Bapt4aHToB crlcreMbr AaHbr B ra6la-qE. 3AecI -npHBeAeHbI KoHC-IpyKTHB}IbIe SIeMeHTbI CHCTeMbI r1, f2, AI,IaMeTp

aneprypuo,ii luaSparvlr D, paAr.ryc r(pHBr,r3Hbr rroJrfl R (coenaaarciqzij
co 3HaqeHr.reu $oxycr{oro paccrofHHrr clrcreMbr). AaJee rrpHrBeAe,Hbr 3Haqe-
Hltfl yr,'roBorl lr sorHosoi.i ccpeprzuecxor.i a6eppaurrl,I, a raxxe pa3Hocrr.r yt-
,'roBbrx erlxoua,roa LW gnn pa3Jrr.rrrHbrx gHa,reHr4ri H. B nocneAueu cror,6qe
ra6.nuuu Aalrbr sHaqeHus orHocarer'rr,F,ioro orBepcrufl ,4. Bce aoeppaqrru ci-
rJeceHbr K nJlocKocru laycca. Paslreptr 4auu B r,rr4JrrHMerpai.'Ta6nu\a
Iro3BOJrfleT cAeJraTb cJreAylouue BbrBoAbr:

l. cucreua o6.na4aer BecbMa coBep,,eHr-rr,rM HCnpaBr'reHueM cSepuue-
cxori a6eppauuu_(ao,ruonaa a6gppSuya ,npu A:l : l,^63 roq.fr{ yAoB.rrerBo-
pfler Kpllrepurc Pe.rlel A,rs I:5893 A); rvroxuo npHMeHflrb orHocHreJrb.
Hoe orBepcrue noprAKa I :0,8.

a ztt



I

lt

iE
ra)
c\

i

LL\

ts-l..d I Oll r | -o _-\il1 ifTl

I

I

{
r

I

ii

rrol + c{
oo{r{tOOO<OOOO

tlil

2. Bce paccqHraHHbte cucreMbr riMelor ytJroByro
crpepuuecr<yrc a6eppaquro, He npeBocxoAsuryrc 2',
rmo coorBercrByer pa3peua].oqeft cnocoSuocrr.I Bbr-
coKoqyBCrBu're,lluoii Sororpa$u.lecxoil oMlr'rbcHLr.

flo"re :peuufl cucreMbr Moxer Aocrnrarr l5o u
6o,ree B 3aBr,rcr.rMocrl,I or AonycrnMoro Br.rHberltpo-
BaHlrr. Onpe4eneHrae BHHberupoBaHHr B npor.rs-
sorr,uofi r(oHueHrpHqecxofi cr.rcreMe paccMorpeHo
a [7]. HexoropbrM HeAocrarKoNr cr.rcreMbr flBJrrror-
cr{ BHarrrire,rrbHbre ra6apuru. Cucrema moxer 6r,rrl
rrciroJrb3oBaHa Ailn rr3yqelrHfl ryuauuocrefi, soAlt-
aI(aJIbHoro ctsera, cBeqeHl4f HortHoro He6a t,I r. A.
B [rHpoKoM Ar.rarra3or]e cneKTpa -- oT AaJIeI(oto
y,rrrpaQuo,,rera Ao l.ruQpaNpacsort o6,racrn BKJrn-
r{r.rTe,[bHo; 3To AeJraer cHCTeMy nepclexruauoi.l
AAq HCtIO,[b3OBaHr.ifl rrpH r.iccJreAoBaHHflx Ha HC-

KyccrBeHHbrx cnyrHHKax 3etra.rr.r l{ocr,rr.iqecl{Hx o6r-
eKToB B AaJreKoM y.rrrpaQuor'rere H lru$parpacHux
,'IY.tax. Boguoxgo ra}()r(e IIpLIMeHeHHe cHCTet'{br B

I(aqecrBe KaMepbr 1rrtl cnexrporpaSa. Onsrrusrir
3K3eMn,1flll cHCTeMbr 6brn tisroroBJIeH rz LlcrrbITaH
Brr3yarbHo e I(plrnaci<oii acrpocpusuqecxoii o6cepna-
roplrr AH CCCP. Cucrenra HMeer D:20 ,ttt,
f :28 nn rr npeAHa3Har{eHa 4,rn nepe6pocKu rr3o-
6paxeHIzx e 640-N{Nr Karvrepe c A:l :1,4.

$ 4. [IonrrrueHue cBerocuJrbr cucreMbr

B ueroroplrx cJlyqagx cBerocr.IJla cl{crel,rbl N,Io-

}Ker or{a3aTL,cf HeAocrarouiroft; B sToM cryqae Bo3-
MO}KHO yBeJrr{qeHr.re ee cBeTocr.r,'rbt nocpeAcTBoM aII-
,qaHarHLrecKol't .rrutugrr. Bo lrs6ex(aHHe noqBreHLIq
IroJr eBbr x a 6epp auurl noB epxHocrs aroft ,II r.r H3bI Aor't -

x<uu 6urr KoHueHrprzrrHr,r c u.icreuofi (Stzr. 3).
KoucrpyxruBHlle aJreMerlrbl JIHHsbr MoxHo uaitrn,
HCrIO/'Ib3yf CnOflCrAa a[,rlaHaTarleci<],lx TOr{eK

cQepu:

^ rs. )":-v'\ (16)

z' : -flf ,t,

-l -t 

t t | 
---.-^.-. - -l

= l-**_ ? I'Ae n-iloKa3areJlb nper'iol\lJleHllfl Jlll[I3bl; z, z -'
It t I > ;; N paccroflHllfl anr'taHarl{qecKl4x rorleK or ueHTpa KpH-
* I i i i l_=] susulri rs- paAr4yc arraHarurrecroit nonepxtlocrll., ll_l i I I I tsI13Hbli fS 

- PaAUyU allJlaHaln'{cLl\url rlubtrPl'lluL1n.
g 3 g 

^ C,ruraq n u:secrlibrM. coBMelllaelr rhot<vc ucxo;luoi:
\-o I {q{8" c}IcreMbl c roqt(ofi, loxaueii Ha pi.ciorllvr z'or. O I - - ; ; LnLlUrvlDI v rv:r\vn, drLzr\qq!
tul-^^-- I oo-. 6 <+ + UeH'rpa KpI{BH3HrI cI'ICreMbI:

lllll
OOOO
rO La t/) Le * f : ?' : - t't'rz, (17 )---{. -
r o)roF-+(OcO
I.]^troNilil++ rae I - QoxycHoe paccrotlHHe ucxoAuoll cl{crelvll,l.

Haiias rsus \17), roACraBI.IM ero B repBylo +op-
Myry (16) usar:raet$ z:t'4- pa4uyg I(pl4BI43HbI Bro-
poii noBepxHocrtl JILlH3bI, N roropoll HerlocpeA'
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CTBEHI-IO HMIMCPTHPY.CTC'I OOTON,'iCIHKA. OTHOCI,ITEJIbHOC OTBCPCTHE CLICTEMbI
vBeJ[{qr{Baercfl B n2 pa3 rro cpaBHeHHro C ucxoAsoil cucrelaori. Hanpuivrep,
paccqHraeM Jrr]HBy Hs n,'raBJreHoro KBapua AJrr ?,,:2L44 A (n: l,b34l )
AJrfl cucreMu N's 4 us ra6nu\sr. flonyuuu rs:26,g68, r+:-17,579, orno-
cr.ITeJIbHoe orBepcrHe cr.rcreMbr c ,[r.insori cocraBrrrer l:0,37 BMecro I :0,82
y ucxo,4uofi clrcrer\,rbr.

<Dur. 3. .[,nyeepra.nrur, -"Xt:T;fl:l;.,ftf 
..#i:.#]rc 

anraualruecxofi ru,usoii,

C,re4yer 3aMerlrrb, qro JrHH3a BHocr{T xpoMaruqecKue a6eppaquu, a
noroMy ee cJreAyeT r.rcnoJrb3oBaTb Jrr.rrxb B TeX CJIyr{aflX, KO|Aa XpOMaTI.r3M
He Merrraer, HarrprzMep, B KaqecrBe KaMepbr AJrrr cfleKrporpa@a, A,ra Qoro-
rpa$upoaan[rr B MoHoxpoMarr{qecKr.rx ryr{ax H T. A.

Vxaxeu raKlKe, qro AJII lroBbtmeHug cBeroca,'lbl ABygepKa/tt,Hofi cxcre-
Mbr MoxHo Hc[oJrb3oBarr, TaKxe <<npocrpaHCTBeHHbre>> [8, crp. 26] cucrerrlu
repu6eprepa (nlpoueu, nocJreAHre Moryr 6srrr ucno,risosauor H AJrfl yBe-
d'IaqeHrzfl cBero'ci.rJrbr rro^yn 

^.1roQor? apy1oft cucreusr) , a raKxe <4nycSep-
Hbre>> cr{creMu t[8, ,crp. 27-28,211-212) roro )Ke aBropa.

$ 5. Omn6r[ r{BroloBJretils. H r.rx BflHqHr.re na c$epnuecxyrc a6eppaqurc
KoH rIeHTpr{qecxofi cr{creMbr

llrpr.r zsroroBJreHHH cr.rcreMbr IreMHHyeMbr orcryrrJrenlrs or pacqerHbrx
BC,'II]qHH; BO3HHKACT B-OIIPOC O6 ONPC4E.NEHHH AONYCKOB HA KOHCTPYKTI,IBHbIC
3JIEMCHTbI CI.ICTEMb]. MSI USYUUN,T BJIHffHHC MAJIbIX OTCTYIJIEHI,II? Or'PAAUYCOT,
TOJrIrrr4H, Bo3AyrxHbrx npoMexyrKoB B KoHUeUTpZUeCXOft CHCTeMe Ha yUrOByrO
c$epuuecxyrc a6eppaquro, ltpIzqeM 6yael,r cq].irarb, qro ueHrpupoBKa cr.rcre-
MbI He HapyrxeHa. 3anzureu Bbrpa>t<eHrle AJrr{ ytJroBofi cQepuuecxori a6ep-
palJrlil T Ans Kor-rqeHrpaqecxorl cu,creMbr r43 n noBepxHocrer.i [5]:

^^ ^-^-,.- tlrH H i -'n ,

nn*r\?r- s) rr -- s1 fr\ ni+rrt ,rr; )
(18)

rAe P -,rvHefisoe 
yBerr.rr{eHr.re clrcreMbr.
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O6osHaqurvr uepea Ar,. [pupaxleHur paAr.rycoB r{3roroB,leHHori cucreur,r r
uepes ,4 paccroflHr.re MexAy rleHrpaMr{ KpHBHsHbr AByx coceAHux ee rroBepx-
socrefi (ara cucrena, Boo6qe toBopfl, yxe ue 6y4er KoHqeHrpuqecrofi). 3a-
[HIxeM BblpaxeHue AJrfl yrJroBoli cQepuuecxori a6eppalu.ur r.r3toroB;neusori cr.rc-
reuu (ero BbrpaxeHr,re Moxer 6ltrr nltne4eHo aHaJrotrqHo BtrpaxeHuro Ar'tf q
s [5], a noroMy Mbr orrycKaeM 3ror suso4):

rr arcsin t,,*,ffi-,,)l-arcsin (-1,,)-

- 3:{""in l-4-o,uu (rrtH + 
),''-",' =in"'-')]-

n,(r, * Lr,)
. (1e)

flpupaqenne cQepnuecxofi a6eppauuu, BbrgBaHHoe ouru6rauu lr3roroBJreHus,
oueBHAHo, paBuo Aq: qr-I. floAcraBuB B ero Bbrpaxeuue (18) n (19) u
pa3JIoxLIB Ar1 r pa4 Teft;ropa no cre[eHrrM Lr;, Ap-1, noJryqr4M, coxpaurrq B
pa3Jroxeulrfl JIrrIIrb qJreHbI rrepBoro flopflAKa MaJIocrlI orHoclrreJrbHo L,r;, Ar-;

i:n ( -tt:i t
Ar =, {+ [i-r"-,r,sina,-, - ":]- n,Hlf (+-+) sec aia

?r l ,, L?, ri J L \ n;1, nil

(nru )- il'r,-,,,, sin r,, ,)l\ :, ))

, secr, secirll- \ - ,-ll' (20)

- arcsin 
I

I

r.{e li il ti-*!r[bl naAeHl{fl H llpeJloMfleHilfl, Ha nOBepxHoCTI'I C HoMepoM t.
flpu arorra Ml,r cquraeM /'r - sr rocrosHHbrM. flpurraeuau Bbrpax(enue (20) x
ABy3epKaJrbuoft cncreue:

t ,?, \ ,, r! /' -l

I4s eroro BbrpaxeHuq Br.rAHo, qro sau6onee crporlre rpe6onanur flpeAbrBafl-
IOTCfl K I,ISIOToBJIeHITUO [oBepxHocT[ C MaJIbIM paALIyCoM KpI,IBI,ISHbI.

{ulgp Bbrpaxaer cBoro rpri3HareJrbHocrb npoQ. B. K. flpoxoQrcoy Lt

B. I4. flporurKy sa npocMorp pyKorucu H rreHHbre yxasanun.
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