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CO.IIHETTTIbI MAIIIIIITOTPAO
T(PI,IMCT(Oft ACTPOOUSUTIECT(OII OBCEPBATOPI4I,I

II. C, Hu,rt'y.ou,tt, ,L. B, Coartpttt,t,ii,, B. Il. Om,ctttt,tttto

14atar.aerctr vcrpoiicrso coJrHcuuoro uaruu'r'oL'parla, IIoLllpoeHtloro rlo cxeue Ee6-
noxa [{ ]. Orlru.ur.r,e;rr,uori oco6ennocrr,m rtaurlrrorpa{a ,IIIJIflerctl BBo?'teHIre B cxeM\r

aBroMarrrrrecr{oro }roMnegcaropa JryrreBr,rx cnopoc'reIii. IIeoxo,nt,no orlllrrlrlafl oT [1] paa-

pa6orfia orACJrbtrr{x yBrroB oJrerrrpuuocnoii cxertL,r rrplr6opa uoBBoJu{,'Ia lpolr3BoIIIrr,'
3arr{cr, lo.:rn 6ca rrcrtaH{errltfl rnueiinocru B lrpe]IoJrax, ollpc/{eJrrteMr,Ix pa;tlrepou ttlcleu,

(porouerpa. Onucr;nae'r'cn noAroroBr{a npuSopa ri ua6mogcru'rrM I{ ero Ha,na6ponrra.

Pa6oqas BLrcora rqetru 30", oArraxo 6olr,lral vvB{11'JlLIreJrbHocT l trpn6opa IIo3BoJrrle r
lrpor{BBoAr{Trr 3alrrcb cra6nx Marur{Tur,rx rroncii tr lIpI{ MeIILmlrx BLlcorax rqcrlr. flo-
ofoflEIlar npcMcrut B 3aRIIcrl.lto('rr{ o'r ?t(oJIac14oii 'r'o,rrror"t'rt Janrtc}.f volttcr 6utr:u lr,r5paua

B 0".7, 212 u 5i. Ilpalollarcrr Her{oroprne flpe/IBaprrre,irlHr,Ie pc3vnlrarll rlotrhlra]rufl npu-
6 opa. OtMe,rerra xopoltrarr Bocrrpor.lJBoilr{Mocrrr 3atrrr(',I{ MatlrrlrtIoro IloJrr{ B/(oJrL

ol(uoro r{ Toro ,r{e pagpeBa y,raorxa rroBepxuoorrl Connqa 1r[rL'. lt]). lJarrnct c pa3rrlrq-

IIT,IMII BrnCOTaMr{ nIeJrrI ilot{aBLIBaeT, q'ro rrcM I{eHI;rIIe BLI(IOTa rIIe.iIrI, TeM 6O:rCC UOIpO6UO

Br,rcryrracr rolnrarr orpyrrrypa ,rror{aJrbnLrx uorreii (tixrr'. 12). Itap'la cna6oro Milt-HI,rrrloro

uorn (t{rnr. 13). rroc,rlpocllEarr no 3allrtcrr c nr,rcoT oii ule"rrt{ rJ 30", uortaar,rBaer oqeEb

Torrxyro rr cJrozntrylo clpylitypy uurriu'r'nur-x rro,nctli Co.unr{a. t\Iartcrtna.rrllrarr aMuJr}rry,[a

rxyMoB trprr rueJrr{ 30" cot','ran.rrter l:0.35 r'ayooa rlpll cpe;1ncii riatr;tpa't'tr.tttoiri aMuJrxT'yl(e

IIryMa B 0.1 pnylca.

,I'HI] SO],AIt },I,\GNI]'I'OGItAPII OJi TIIIi (IR tI,IIi]AN ASTITOPHYSICAI,
OIISERVATOR\', by N. S. Nikulin, A. B. Seuerny atrcl l'. D. Stttpanou. -The de[ails
of construtt,ion oI tltc solar magrietoglaph buill accordilg 1,o lSabcoc]<'s st]tetne It] aro
given. z\ distilct,ivc l'caiure of Lhe tntrgrtel,ogt'aph is atr aut,omatic compensator ol

ladial velocities irrLroduoed irrLo the schcrnc. A somel,hat dilferent tlcsign of parts
of the cirouits than t,hat, of Ii] pelmittcd tho licld to ho rccordcd u,ithoub distor-
[iorr rvithin Iimits, detormincrl by t,hc sizc of tlrc slit ol tlre photomctcr. Thc
adjuslmenL of the instrurncnL I'ol obscn,aLioris aud i{,s caliblaLion ilre dcscribed.
Thc lreiglrL of t,he slit. is 30". J:Io*,ovcr the hieb sorrsit.iviLy oi []ie instrument
polnril,s thc reoording oll rvcal< magnetic Iielrls n,ith cr,etr sntallcr heights of thc slit.
'Ihc tirr e constant, dcpcnding on tho desiled prccision oI lecording, can be choserr

Ol7, 2:2 and 5f Sonrc prcliminary resrrlts of lost,s oi Lhe ilstlurlloIlL aro givcn. A good

coinoi(lct]cc of successive rocords of tho rnagrctic field alonE ono arrd l,he same

tracing of a reg'ion of the solar surface is obsclved (Iig. 10)' Records 
"vith

various hciq'hts of Llre slil, slron, thaf n,hen the lrcight decreases, tnore details of the
fine strucl,ure of locnl lields can bc seeu (fig. 12). A rnap of a wcal< lnagnetic field

1l'ig. 13) made frorn a recorcls, the heishl, of tlre slil, being 30", shorvs the vety
line and cotnplcx struLrture ol solar rnagnct,ic lields. The maxirruln arnplit'ude of
noise ior the treig.hl, of the slit oI 30" is f0.3.-r gaLrss, l,he rnean square amplibude,,
of loise llucl.uations being 0.1 gauss.
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$ 1. Bro4nbre BalrerraHr.rfl

B uactoarqeft pa6ore orrrcblBaercfl ycrarroBr{a AJrfl r{BNrepeHr4rr e.1a6rrx
MafI{trTHErX rroJrert, rrrrrroJrHe}ruax n ltpr,rucnofi acrpo{r,rar,ruecxort o6cepna-
TOpI{tr, lt IIp141]OAFITCfI rrpeABap?rTeJILHbre peSyJrbTaTr{ STrrx uarvrepennii.
Buepnrre cracreMalrt,rqecKr4e zBilrepeHrrfl cna6rrx MarHrrrHr,rx nore.ft 6uttu
ocyrqecrBJreHrrr Ea6nonoru [1]. tr'IAen [prrMeHeHrloro uM r\{ero[a ]lecb]ta
rlpocra: ecJII4 racllTr, rloflepeMeHl{o ro oAHy. ro Apyrym }IB cocraBJlflIorrlr{x
Mafnr{rr{o pacrrlenJreHHor,l nr.rulru (uyren, Hanpr4Mep, Bpatue}rr,rfr rloJrfpolrAa,
croflrrlero MelHAy u{eJrE}o clleflrporpasa u unacrrantroti B ,/n tr), ro B cryrrac
,tllt]HtrrItr, IUIlIpr{}ta xotoport SHarrr,ITerbHo 6ontrue Beilr4rrl4Hbr Marrrr4Tnofo pac-

qefrJreur4fl (r, e. n .cflyqae cila-
6oro uo.un), mr,r 6y4en rrMerB He

pacqenJreHrre illrHlrlr ua 4ne (a,nu
necmorsno) cocraBJrrrror{rrx, a

ilr4lxr orreHb He6o"nrurue nole6a-
Hr4g trHTeHCTTBHOCTtr B ee r{pbIJIc,
Haupralrep, y oareHr, qyBcrBr4-

re.nluoft H MarurlTr.roMy rroJIIo

naHtrrl ). 5250.218 A /
\ 

pacqerrir0-
(0) 3\

HDe !i-) rrodrrrrafl florryrrl4ptrHa

cocraBJrrrer or{oJro 0.1 A, ror4a
ItaI{ paciltrellJleHlle B IIoJIe - 10

raycc cocraBJrrrer Bcero 0.00039 A. Paccnrorpzu, r{aHoe noJre6aHue
trHTeHCIa BI{OCT14 It I(pLIJIe JTrtuIIlr MO]I{eT lrbl3I}aTL nO4O6nOe paCqerrJreHlde,
cqr4rarr ,qrrfr rrpocrorFr Horlryp aroft Jlrltrr/t.v rpeyroJrBHBrnt ($rar. 1). Ecnm
Sr-unprua iqeJrrr Sorolrerpa, ycrar{oBJre[uoft ua oAHo r4B lrpr,rJrr,cB rruHrtw
B rrJlocHocrIl olleltrpa, ab w a'b'- [ocJreAoBarcJrr,Hl{e rroJro}r{el]I4fI ItpblJra
JraIIilr4 IlpI{ nooqepeAHoM rarrreHr4n ItoMrroHeHT, To frorortn ,rSJlyqeHrrt{, IIpo-
xoAEqrre qepea rqe.rrs, 6yAyr coorBercrBeHuo

eob:#r,[ 1(0) + #o^,+ 1 (0) * ff ai, 
; 
: s,[r (0)+ #^i"+i!],

- ltra) + 1 (0) + ff tu,, - ^i,) 
-l 

__-

- ,s1
A),o, + Atr/,,

- o*)l ,

(Dur'. l. H olpe[errerrrro uaucueuurlr ur{Terr-
cuBlrocrr{ Jrtrr{I{r4 B cra6ou Mi:lr.rr{,rrr{oM rroJre.

*f 1o.,,

l'tor+#

@n,6,:f s, 
[z1oy

a4ecr A).o,-Atrr, A),.r, -A).r, a 1(0)-ErrreHcuBrrocrr

8(D : (Dr6 
-@",6,:.S, f ALrr,

Atril- CCTL ileCNIatlOlJCl{OC paC{CIIJICIIU0 JII,IHI4I,I

A).7 : 9.34 . 10-5 g'tzF.:7.72. 70-5 H A,

.l
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(t,2)



(R;rs ).:5250.278 Saxrop g:3), z',pu, H-'arrp,rlr{eH,ocrb rroJrfl B rayc-
cax rr A). n A. Ec.rrra nnpalr{ars rrHTerrczBrlocrb B eAr,rHrdrlax uu?eHczBHocrtr
rrelpephrBuoro cnenrpa Iu, ro

bo-J'11okotr, (1, 3)

fAe /',-ocraroarllafl r{HTeHcl{Blrocrr, B ToM Mecre I{pLIJIa, rAe ycra}roBJreHa
rqenr, ^9r. C Apyrofi cropolrbr, rrorori, rpoxoArrrrlrrfi uepea rqenr ^9r, 6y4er
(bo < (I,)

{,= + (,IL, + 4to,6') -J,1 (a) : Sr 1 (0) r, (a). (r, 1r)

ornorueulre rrgMer{eurrfl rroror{a H caMoMy rrorony corJracHo (1,3) u (1,4)
6y4er

Ec,rnaclo;rbaoBarB r(onrypI5250.218, npr{BeAerrnbrfi s arJrace Nlrar.raopra,

ro Berilorru 1* 
= f t .7 +, nocroMy npj4 nolre H- 10 raycc rr A).77-r., dl - --' A

:7.8. 10-4A BertrurHa f Oyan, - 0.Bo/0. Tanr,ru o6paaou BaAaara cBo-

AI{rCfl n r4sMepeHr4ro oqerrb cna6r,rx {lynryaqrafi noroHa (llnu nonrpacron),
nopflAl{a 4o.nefi ilpoqeHTa. I1o4o6na.a BaAaqa r{o}r{er 6r,rrr peure}ra roJrbno
rlyreM rIpI4MeIreHI{n $otoatreKTpldrrecHI4x rrprdeMrrr4l{orr cBera. OgHano a
B ATOM cJryqae BoSMoE{HOCrr, U3MepeHr4.fl TaHr4X {nynryaqr,rfi lronter 6nrr
orpaHuqeHa ruyMaMr{ {orosneuer-rra r4Jrrr soroyrlr-ronrrrreJrfl (4po6onoft a$-
Sexr, tryubr yreqex, Heqtrcrorbr Bar{yyMa rr oJrer(rpoAoo z r. g.).

Paccuorpan, narrr{M o6paaolr otra assertr-br Moryr orpaHlqprrb BoBMo}r{-
Itocrb l4sMepell fl cra6ux MarHl4rr.r6lx uoneiir. Ecnlr loea4r4 rr{eJrr{ J, naxo,
Arrrcfr soroylrr-romrlTeJrE, ro uonur,rfi sororon l63y npolopquonaJrerr BcJrz-
qrue rrorona Of D(D

AO { dr.. ^.o:^, J). al''r'

i.oay- aSrr"(a) Io,

a myMbr ({lyxryaqur,r {ororona) _
Ai: r lzek^Ji"ocv ,

(1,5)

(1,6)

rl[c .t --NI]Io]nlIl'eJrb (> J), rrolta36I]]aIoulr,lii, ro cr{o.rrrno paB uparrrr4.aroorrrrc
uryrvmr {[)DY 6o.nr,rue rcopcrr,tqec]ir,rx, cr]rrBarrrtrix c 4po6our,ru a$$cnrou.
IIac l,Itlrcllccyer cocraBJlfllorqan $orororta Di, crr.rlaalrnarr c no,ne6anraeu
lrorot{a D'll (<uo.noerrr,rit crarrrar>) IrcJrollcrrrlrc Mar.Htrrrrot o pacrqorrJrerrtrfl,
T. E. BCTI,IqI,IIIA

8i :a . s,zo (ft), un ,

IiIJII{ OTIIOCIdTEJIbHAfl BETUIItrHA

d;:+f ar',:p
Oruoureuue (crrrlraJr n uryMy)) 6y4et

p /f,;
(1, 9)

n llekAf '

5

(1,7)

(1, B)

bi
ai-



3[ecr fu - xoe{SnqIIeHr BropI,IqHo sJrel(rponuoro ycvnrermfl' OAy
(10a upu pa6oueu Harprrlr{eHr{ra 650 n), e - Bapn!\ aJrenrpotra (e: 1'.6 ' 10-1e ft),

a Ll 
-unpr.rHa 

rorrocbr nporycriarrr,, (11 : #: *, t - peayrlbrr,tpyrc-

Iqafl uocroflHHarr upa*a*rrr) npr4eMlroro tr perlrcrpr{pylolqero ycrpoiicrna

dt-B repqax. Ycnosre ;> I rlo3BoJlfler uarlrr p cc A).s I,I rpeAeJlbHoe Mar-

rrzTrroe floJre, rioropoe eqc Mo)r{Ho rrSMepr{Tb, necMorptl Ha rtryMbl.

flpr rqe.nra {orouerpa = 0.04 A - yru"ro*, B ItoropoM HpbIJIo ).5250

5o"uee ItJItr Merree rrpflMoJrr,rHefiuo, notor{ ua {oroltaroge (DEY (A.nn cnen-

tporpa$a BCT) - 10-7 rtoncn (onr,rcaHne orrrrrecnofi cxenlr cu. uurne)'
Mr,r npunaeunrra (Dey BDI4 c cypbMtIHo-ueBI{eBbIM LI BI,IcMyro-IIesrIeB},rM

KaroAoM I{ qyBcrBr4TeJIrHocrbK) oItoJIo I a ua JIrcMe}I [pl,l Halpfi?r{eufiIr
800 s, rax rrro ioey:10-t a. IleuocpenctBenHble I{i}IepeHlI.rI {orotona
rlptr Hanpfl)r(eHl{I{ 650 s AaJITI BeJrl{unurt i6sy or t ' 10-8 go 5' t0-8 a.

flpz raxonr cBeroBoM rroror{e or l{cnyccrneHuoro lrcrorlHr{Ka ceera 6brru
trccJleAoBalrbr r,rMeBrrrrrecfl B HaIrIeM paclopf)fientrtr O3)r; Harrp.flll{c}Irl€),

Br,rAeJrflBllreecfl lra HarpySorrHoM corlporI4BJreH[IIr n aIlo4nofi qeurt @3V,
IoAaBaJrocb Ha BepTr{r{aJrBHLre [JracTIIHbI clreqlraJIbHoro ocqz,r.norpasa
(ouucanze crrr. n [2]), Ha or{paHe r(oroporo Mo}r{Ho 6rrno uaueplrrr orl{Jro-
EeHtrfl, BLr3BaHHbIe Hari SororottoNl, Tar( u uyuauz (DDY (nocroRnnar
BpeMeHtr ycm[rwrelrn ocqlr.unorpa$a paBHa 0.00153 ceH'). 3to uoano.runo

c norrtorqrro (1,6) orpeAcJIIrrb (reoperraqec1zeD rlryMl,l -(D3V I4 cpaBHIIrb

ux c {axruqecl(LlMl4. ,I[;rn natu ?IccJreAoBaHnrrx (D3Y orHoltreHl{e npar(rtr-
.lIecHZX rtryMOB H Teoper[qecnr{M onasr,rBaJrocb SaKJIIOqeHTTEIM B IrpeAeJrax

,or 1.5 Ao 5, rafl rrro Beflr,rqraHa fr B cpeAseu - 3.

Taxziu o6paaou, upz i.pp1. - 3 . 10-8 a

e>rv-'##::1/+W -rc4,,try (1, 10)

llogcranno cloAa BbIpa?IteHLIe p (t,B), + *: IL.7 a L)'sr\ dL

TTtrM BbIPA}ITE}ItrE I.IIfl IIPEAEJIbHO CNA6OTO MATHUTHOIO IIOJIfl'

ITIIMO C IrryMaM[
Ho - 1.tl Ll raycc.

yMerl6rrreHrrIo IIpc/(eJIL.lIOl'O IIOJIrt

ua (1,2), uony-

rioropoe cpaB-

(t,1'I)

B onrcanr1oft nrarne pa/{r{orexHr,r.recxofi cxeMe rIpI{ [ocrofrunofi upeueuu

r:5" Al-0.1, orcloAa tI:03 raycca; HpoMe roro,6naro4apa 4nyu
tr{eJrflM {OrOnre:rpa, cuMMeTpuaIHo paCIIoJIo}I{eEI'IrIM Ha npaBoM I[ JIeBO['I

t1pbulbflx Jtut11ut, noneanr,rft ClrrIIaJI 8tD yAsaznaeTcfl, a myMIJ Al noapa-

craror 
" 

tl, p&3, alro lleAer Ii
)

B -,::1.4 
pAJA, T. C,

Ho - 0.2 raycca.

Llcxogt uB arI{x coo6parxenrait, 6rr"na rpeArpuHflra rroIII{rI{a ocyqecrBJle-

HVfl upll6opa ililfl IuBMCpeIII4tI cna6r,rX MaIHZTHIJx uOnefi - coruerlHoro

MarHr{Torpa{a, ocnoaubre rrepT6r r{oroporo cxoAHbr c TeM, xoropufi paspa-



6oran Ba6xoxou. Huxte rpr{BoAI{rcfI 6onee geraJJblroe orucal{ue o[Ttrqe-
cHofi .racru, paAr{orexHtrqecxzx ycrpor:icrn, cuoco6a uacrpoiirrtz r pa6orrt
npz6opa.

$ 2. Onruuecnafl qacrl u 6lon-cxerla lrarul{Tolpa(ra

OruCaunr,re n ArOii pa6Ore flCIII{TaI{IItl rraarUtrtorpa{a [poI]eAeIIhI Ha

cuertrporpa{e c {onycnunt p&CCroflIllICi\{ 10 M Ealueurioro coilHerIHOIo

reJrecr(orra (oulrcanue cu. n [3]). 14cuonr,aouaJIcfl crel{rp, 4anaeur,rii pelueT-

(Dur'. 2. Erort-cxeMa lta|ul{ro|patpa.
-l - rcrrepaTop llrraroii qacTorr,t 3l-10; 2 - lellcparop DTncolioro IIatIprl;Ile-
ttfifll 3-MoEYJIfl'lop; ,l-rlJlocllouapflJrJICJll,ltilrt nraoTllll[la; 5-Bxol{l(an
IlIcJrL cuel('rporpaoa; 6 - lrllxo/(ilLle II(oJII{ ctrct{rporpa(ta c nptr:rroii; 7-- 0oro-
yMlrolr{ureJrrl; 8 -JIu00cpcrII{lIa,lrhuLlii }'oIIJIrlTcJlb }Iarlilrrolpa{)a; , - y3I(o[o-
roorrbrli ycrlJlll'rerl z8-tr{lI; 1A - Eerro/(l'ilfl1'op; 1l - salllcblDalolqee ycrpoii-
crBo AI[-09; 72 - o0IIIIJIJIorpaq) OO-7i lJ - [II0ocpeHI].lIarbllhri'i naroArlHl't
rIoyloprITcJtL I{o}ItIettcal'opa JIytleBhrx cliopocrci4; 7l -/lII(xl)cpollqua.lrsultl:i
ycrrJrr{TcJrh nocroflIrloro Tofia Hor{rlerl0aropa ; I5 - ttpaqarotqtrfi r\IexaIII'I3M

rosflr'rcaropa Jr) tteBi,lx cr{olocteii.

nofi 15X15 crrr c arr{cJroM rrrrprlxoB 600 na 1 rtu ra HoHllelrrpal{treii cBera

B acJrerroft o6nacrn u 5-u [oprlAlto. Ilpal{tu'recnan pa3pelflalotr{a.E czJla

6r,r"na ono;ro 1150000 !r l(r4crlepclln 0.2;t na t uu. l3r;n4y Itpyrblx I{pbIJIr,eB,

orcyrcrBEff 6.rreu4 w 6orr,tuoro $anropa JIaIr4e 6r,r.na nrr6pana ilvilv'fr
). 5250.218 A (rlarrop pacil{erlrrelrprrl g)'2 : 83); rlorlylnI4pzlra arofi ilw-
nnn -0.1A. R qror,orrluoi,i rrJlocnocrr4 cler(rpolpa{a pacuonararlc.E $oro-
verp 6-7 c /{rryM.rr IqeJItrMtr (cu. 6.nort-cxer,ry npu6opa ua $llr. 2) a' u at'

D rlerrrpaJrr,rloft 71na{parMofr, 3a Itoropoi,i paorloJlaraercf rrptr3Ma 6 c arlo-



MtrIrupoBaHrrbn\rr. rpauflMrr (yroJr rrprral,rbr 22o). lllupuua 4ua{parur,l 6u.na
nu6pana panuort 0.06 A, ilrrprrrra u1e;refi a' T a" uo 0.04 A.

IIepe4 nxo4noi.i r{eJrLro cnenrporpa{a HaxoAtrrcfl aJlenrpoo[Tu.recnuii
MoAyJlrrrop ,3. IlpuueuelrEc SJrenrpoorrrrrrrecr{r,rx }roAyJrfrropoB, riaH oTNreTtr,,r

Be6rton [1.],6otrce nbrroArro, arer\{ },rexaurrrrccr{[x, Tart naH rroB]loJrfler: 1) ycrpa-
rIlIT6 BC.flrr14O JIOit{HtIe MOAy.lIflI{rrrr, llO3rrrrrtarcu{r'Ie nprl BpaqerLlu otrTtrqe-
cHlIx noBepxllocreii, n 2) xopor-uo crlrJxlloHrr3oBarb olr[qecHyro r,roAyrrffr-lun]
0 AeMoAyJIATOpONT yclrJrrlreJrfl 70, .tto B cBolo oqelteAb rrosBorlFrcT ocyqe-
crBl{rr, Hal[e]xrryro (runr,rparlulo rrryNrol.

LIunpr;rterrne rra aJrerrrpoonr[qccr{lri,i x{oAy.]r,arop rroAaercfl c qacroror:i

124 r4, rroropas BaAaercrr Bryriorrrrl,r lelreparopou 3f-10 (7).
Tartr,rr,r oSpaaou, ria rtanrgr,ri,i: lrs ti]3Y, crorrrqlrx flotsa/\rr u{c.uer,i a' u a"

tforouerpa 7, nallaer ]rocrorrrrrrafl cJralaioqafl rrororia q) tl [,ro/\ylnpor]aH-
flas brll. B 4u{$cpelrrlua.rr6r.ror{ ycrr"rr}rrerre 8 rroneanr,rir ci,rrrra;r El y4nau-
ilaercrr, a rocroflrrlbre cJrararcrque arroArlbrx ror{ol (D3Y neauMrro noNrrreH-

orrpyiorctr. llareu cr,rruaJr rr rrryMbr rrocryrralor n ocnouuoi,i yarrouo;rocurri,i
ycrrJrurcJrr, repcN{erruoro rorra 9 u n 4cuo4y;rrrop 70 (ro",rlpuaonarrlroe
pclo) c ,1lC {lr;rlrponr r,r 1u{{epcuqr,raJrr,uLnl HaroAFrLIr{ noBropr,rreJreN,r }ra

BblxoAe. Saur,rcr,rnatorrllir,r ycrpoi,icrrou 77 cryittrtr aJlertrporinbrfi norcrrrqno-
uerp 31111-09 c rpeuerren upo5cla napernu 1'. Ocqu,lrorpaS 12 u aasu-
ctrr\{ocrlr or rroJro}ncur,rr ucperiJrroararcJrrr (I , Il tr III) cryir{lrr A.rr.s ua6lro-
aeHarr cllrIIaJra "rrr,r5o rocJre 4lr{lrfepenqrraJrbrroro yc],rJrrreJrrr 8 (uo,rro;rte-

amc I), nu6o ua urixo;1e ycrrirrrreJJn 9 (uo"rroirrcnne II) rlrJM, Har{orreq, AJrr{

noirtponn c[aar,r E]iopr rroJrrrpr4aollaHrloro peirc AeMo/(yJrrrro]la (no.rronte-

nac Ill)..l:l no"roiricrrur,r l upor,ranolrrrcrr ilacrlloiixa ilrarrurrorpa$a uepe11

I{arIu.loM pa6orr,r.
lJ ornu.rtre or r{cxarrilareonoro crrooo6a rroNrrreHcaqr,ru acil$crtra JryarcBr,rx

onopocTcii, lrprrMeflerrrroro Ee6rro110[,r, lJ rralrei,i yc'rarrour{c lrpr,rMe}reir cnoco6
aBToMaTtlarecltoro ro/tAcprrtalrlrfl a'rrrrflrl r1a ul0jrflx a' tI a" dtoroucrpa, rtpr,r

I{oropoN,I ucrroJrr,ilycrcrr pas6anancuporran}re rrrroll}rrrrx rouorJ -OEy upu
cAallrax JIr{Hrrr,I co rue;lcii ue3aluc}Ir{o or rprltrlJ,ril, 86rBbIIlarcrqrrx oAlrrr.
Ilocronurrr,re cJriu'aroullrc arroAubrx rorior] tDDV .rcpee 4raSrlcpeuqr,rarrrur,rii
HaroTlur,rii noBToprrreJrr, 73 ro1aroTcrr Ha yclrJrllTeJrr rrocrotrrrrroro rona -24

rtoMrreHoaropa Jryqelbrx citopocreir. flpr,r paa6a.nanu,tpoRHo OAy, Br,raBarr-

nor,1 c4ruror.u Jra:g.tutt, rrarrprririerrrle, rorrrlJlrrloqcec.fl ua BbrxoAe )lg]ulr],trcJrfr 74,
yrrparrJrrrer BpaqcrrrrcN{ rrJrocnolapa;rrenr,noli rrJracrlrHriu 4 71o uoarpaulerrul
JIuHr{[r B rroxoAuoe rroJromeHlre (6onee uogpo6noe orrrrcaHue cM. ]rl{irie).
.[Iprzueuenue uo4o6noro ar]ToMar]rqecrioro IroAAcp]r{arrr{fr Jruutr{u Ha II{eJIu

oHaSaJrocb Becr,Ma cyuecTtseEH6rM rre ToJrr,r{o AJrfl rroMrIeHcal{rItr cAlrrlfoB,
tsoarrur{arcrqllx ,rB-Ba ryqeBrrx crropocrcii (ileaaracuuo or rrx paculleAeJre-

urx), uo rr. AJrn Ho\,rrreHcal{lrrr r]cflHux Apyrrrx, Merxarcunx pa6ore cABaroB,
Boal;r{narcu{rrx or r:u6paqraii al(a}rrrrr, none6arurir Boa4yxa n cuerttporpaSe
rI Apyrux rrpltartrrr. llpu npuuerreurroM cuoco6o rtor\{treHcaurl}i, Barrrlcl{ Mar-
.[rlrTr-roro rroJrfl coBeprrrcFr]ro cBoooAHbr or tsJrlr.sHlrfl ryrreBbrx cnopocreii (3a

trcr(Jrloqenuelr, roBtr{o}rrr-ro, rJrr,r.firrrrfl !rax{crreHrrfi cpe4neii ryp6yneHtuofi cKo-
pocrrr rIo 1I!rcr{y, 1]rrlabrcaloudero ilc6onr,ruue uBMer'reHLrfI rlrlrpuIIbI .unnuft).
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$ 3. Srexrprlqecnafl cxenra uarnrarolpa(ra

IVI o 4 y JI fl r o p. I\'Io4ynnrop cocrotrr Lt3 rroJrflpr,llaropa (nlrriolR), croa-
rqero rrenocpe,r{crrjeuJro y rqeJrr{ cucrt.porpa(ra, lr nJroctorapal.re"nr,rroit
rrJracrrFlrir4 rr,r4poSoct[ara aMrrouprfl - ADP (NF14I-i2P04), ur,rpeaasuofi ucp-
nerr/IflrryJrll]r1o rr z-ocr4. Sror l{prrcraJrJr, Itart I[BBccrlro, o6JIaAaer reu cloii-
cTBOtr, aITO rlpI4 IlllUJrOlrterrrrr[ eJIeKTpLIrIccItolo [oJrtt IJAOJ]b oclr z oTluoocntriir
lipLrcraJrJr crarroBrrrctr Arryocu6rr{; ecJI}I r{orroxporlatr,r.rectrlriir crlCT AJrrdlr,r
lJoJIllbr ). npoxo4nT BAoJIb oclr z1 To BoSIrLrItaeT paSuocl:t cpae o6rtt{troBetr-
rroro tI lco6r,rrirrorerrrroro .rryuci,r [1r]

I': aV
ft3, (3 ,1)

ry\a n- uoorli{urlueur rrpcJrol{rrcrttl.l (x1 .52), o": 8.2.10-? c,rl/ur, a f - paa-
lIocTl; lIoTolrL(naJIOB lJ ttIrJIOlJOJrbTaX, ITpIIJIOII{Cllriarl ]l '1'01\,I }rie llililpaDJICHI,rIt.

Iraarrocrr, xoAa u t*, coorRercrByer lrarprrlncurrro V-4.6 r{rr, Blrali

ilaBrlcirr or noJlfrplrocrr4 rranpfrHtcrrnrt. Ile;ltrqrrrla Jra3uocrrr xol\a, Irari r:n/\uo
ua (3, 1), uc B&BucI,It ort roJrlr{rnrl,r rt.llLrcraJrJra. Ollrrarto orta cvrqccrncrrro
3arjr,rcl,lT oT ylita nal(eHl4tr clloTa tla I{pllcTaJrJr, 1]o3To},Iy n{oAy.rtfrito]l cJlo/tyo,l
I.ICIIOJr6SOlJaTb Ir IrapaJrJIC.[blrOilt ItJ]lrr cila6o o,\0/(tl[\cr\{crJ tryrrNe .l{Jr],t .trtotro"lIl,-

3oBal'b rro BoBr{omuocrlr 6otree ronnrre rrJracutlrrr (/r-tj ll,lr). [{crrrLr,rrr crroii-
c'rBor\I ltlll,IcrarJIort Al)P rjlrtrercrr coxparrclrr,rc rrplno.rrr,rrroiirroii .racro,urofi

xapaltreilr4crlrrir{ lrrJrorL llo rrac'r'o'r /r0000 i.q l/rl.
Iipltcran.rr-ur AJ)P rutoxct no/t/IalorcFl rroJru.polne, mcxarrl,rqccri-Lr lrclrl)oarurrr,

6on'rcg rlJrarrr, [pr,r rctrlrc]laryl)o 7' .:1 lt6o pacrpeclit{Barol'orr, a upn 7' .::1 !40o
luoBrourrrorcFI. lloerouy ux IrBr.o'rollJreutre lr o5parrleurle c rnrrrfl.r.pc6ye'r
ocropo?r{iloc,'r'r,r. .l l.partrnqccr'rrr rlly4rr.o uBl'oroJ}l1Trr rrJrilcrrrfll{y AI) P ro;tt t:ut:

3lrlr; rpr,Ii\Icrrerruo 6o;rce roJrcrbrx 1r;lracrr,l.lt, uotr{tru\to )/r\r(}rrr,rrrcrlrrrr r{oJrcB*

roro noJrtl riprrcraJrJra, [pr,rBoAlrr H rreir{oJraro.nr,uoi,i lror]cpc cBCTa. fl anri,r

lpuMerrrrJrr{cr, rrJracrrrrrr,r roJrullrrlofi /,1 uu 14 paal{cpou 16 X t(i uu. IJcnoa-
N.IOII{I{O I4OrIOJrrr[]OI]aTE rtprICTaJIJrEr C IrOIlOllxrrocTu],rlr o0[poT],rRJreurrcxr

< 3 . 1011 orr/cu2. Il naqectBe E,rrerirlloAoB rrcrroJrbBoBaJrucb c'r'crrJrrrrrrlbrc rrJra-
crrrHltl,r l(-8, oltua IrlJ crollorr Itoropblx rroriilbrra rrpoBpirrnrblNr eflcr{rllo-
IIpOBOAflIIIIIM CJIOeM AIJyOHr,rCrI OJTOBa C nOBepxllOOrubrNr collpoTlrBJrCllrreM
500-1000 ou/cn2. Ilpr,rcy'rcrune loBltyxa rrru,t /{pyrr,r.\ nrr;rro.rouni,i rrc}n/ly
DJreI{rpoAorr ll ripr,rcrarrJro]r n6rBbrBae'r riopour,rrri,i paBprr/1. O6paayronllrecn
trpoAyrirrl eroro paapr{Aa (oxucb aaora r4 oeol) paapyuaror fioRep,\irocrE
IipI,ICTaJIJIa, yXyAIIIafl ee OIITIIaIeOIiI4e Itaal0OTIIa, LI yBeIl,IrIl4lJaIOT IJOBMOII{-

uocrr, npo6o-fl BcJIeAcrnllc yL{errbrxerrrJrl rror:}opxrocrrroro corrpol'rrrJJrelrntJ.
lloarouy rpor{e}r{yroI{ rre}H/(y aJrcltrpoAar{lr 1,r rrprrcraJrJroM /(oJllie}r 6r,rrb
xopomo BafIoJIrIeH rrpoapaqHrrr\{ ArraJrcrirplrnonr c no/{xoArrr\rru rroorf{zrlreu-
TOII rIpeJroMJrcr.lrrfl. B Ha.rcc'r'IJe Tar(oro A!lsJrclrirllrrrta 6u;r rrp1,I1\{cHcrl ftarta/{-
cri[il 6aJrr.earu. ,{;rra nonrroi,i r{3oJrrrr{[lr Hpr,rcraJrJra o aJrcril'pol{aN{r{ or HoH-
TaHTa C BOSAyXOM On C 6OnOA Tarilrte SaJrrrBaer0.fr 6anraalrou u 3areNl llo]'re-
rqaercrr B r{opo6Hy, rle BaJrLrBaercrl cr{ecblo Bocr{a a rtarrr,rrfonlr. t.lpu
rpI,INIcflerruoM rlaNrrr cnooo6o 3aAcJrr{r,I r{prrcraJrJra ero rJIl()Bpaq}roctL cocraa-
ru.ua 0.75.
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leuep arop BBrcoHoro Harrpfl lrieHrrfl.,[.nn noa6y]r{AeHtrfl rrpu-
craJIJIa I{ IIeMy ueo6xo4uuo [pI[JIo]I{Ilrb Hafipfl}fieHrre [opfl[r(a ]recKoJlblttrx
r{trJroBoJrbr. ,(,rx eroft qe,nu co6paH ycr4Jrr{reJrr,, cxeMa fioroporo trptrBeAerra
na $rr. 3. Bnu4y roro qro BtrxoArroe Hatrpfi?fienue reHeparopa AoJrlnuo
6urr, crporo crlHycouAaJrEHbrM, 6ur uaror:oBJreH ctreqtrarunrrfi nrrxo4noi,i
tpauc$opuarop, AarotrIZfi Boetrornuocrr fioilyrrarb Ha ero nropuuuofi o6lrorHe
Harrpfl?r{eHrre 4o 10 xn aS{.

A tnS 6 e p e H ur,r a Jr r n nr fi y cu lrlrre Jr r. Rcre4crBr,re roro rrro aMlilu-
TyAa rroJreBrroro cl{rHa;ra El, Br,rAeJrflIoqerocfl Ha HarpySoqHbrx colportrBire-
uurxx *oroyMHolr{trreJreit, o.rens ua.ra (ueuee 0.5 ur), ycuJrtrreJrr, c r(aroA-
IIrIIII IOBTOPIITEJIEM HA BrIXOAE, NO ZA6EXTAHIIE HABOAOI{, CMOI{TIzPOBA}I B OAHOM

rDltt'. lJ. Cxena lencparopa Br,rcol{olo rranpflfi{eHrrtr.

6rone c {o'royunoirurrc.rrfll\rur, a r}ecr, 6.norr xopouto rrriparlul)oRaH. Cxcua
etolo 6norta npl,rBeAeHa ua tirur. 4.

Vcr,rrr,rlcrs pa6oraer na 71uor,',rriorr 1'IrrroAe 6II2Il. lJra .naurra o6"na4aer
6orrnutu rroe{$uqueHTotrr \/cr{JrcrTttll lt lroorot\r)i .aqJrtrc'lc,fl ualr6olee noAxo-
;1;rl1cii. )i-npar.rrriloulrlc cerrrr{ Jraxrlrrr cocAr,lllerrbr rlerrocpel\crueJrrro c arro/{aM2t

(riiroylrHonu,r'rc;ror,i; [plr sroN{ corrpoTlr]tJre]Ilnfl Ru frBJrrrKtrc.fr oI{IloBpelreHrro
itarpyBorrrrIJlrI,I corrliorr{rJJrorllr.FrNl}I (roroylraorxn:retcfi 14 oorrportrBJrerrr,rflN{tr{

\rrcqltu ccrolt JIaNII 6LI2ll. f[.rrn 'r'olo .rro6sr Br,rxolluoe rraltpfl?rieHlro ]crrJrlr-
'teilfl 6nr.rro npr'r6Jrr4Br.rreJrI:Ho Iiponopr{flou aJIr,lio paBuocrlr /(lyx IJxoAur,rx
trarrprtltcuuii, Irpr,rxoltrrrc-ri 6pa'rr, oqcrrb 6o;nlruoe corrllorlrlJloltlle B r{errn
tiaro/1oR, il oro rbtBrJllaer lco6xoTir,ruocrb rrol{aDarb r{a riaroAhl 7'{orroJrHtr-
'le.1l.L1r00 oTpr,il{areJruoe uarrp.a}rieflne. conporr,rBJroilIrc B Ienl,r riaro/toB lrcpe-
NIL]IIlI,OE; }I3AICIt'I'I CTO BOJII{IIJ{II} TT IPOqECCC lIAJIAAHU, JICIITO YCTAIIOBIITb
ueo6xo4-ulroc fl&rrprrlr{crrrre cr\{errlc]lrirr ]ra yrrpaRrrflloqr,rx cerliax (0.5 n).
J3r,txo4uo" Harlllall{c}rr,rc ouunraercfl c rlarpyaorruoro cortpor}rr}Jre}rl,rrr B aHoA-
Hoii qr:rru JIeBoro rplroAn. I Ia erolr conporrlBJrerlzrr r;LrAoJrrrercrl ToJrbrto
Ilepelfell]rarl cocraBJlrrrcrqafl, rrocTynaloqafl rra ceTl{r4 TplIoAoB B npoTI4Ro-

Qaae. Jlocroflrrirr;to cocraRrflrorllre a]lollur{x roriorr {oT'oyuHonruT eleii B ycld-
.rrI,ITcJIe BBarlx{}ro yirrrqro}nalorc.fl, Tari nart r[aanr r4x oAtl]ranoBr,r.

f,{;rrr cor,racorrarrr,r.fl r}hrconooMrroro rrbrxoAa 4r,rc[{epenqr,raJrbrroro ycnilil-
TCJITI O IIII3IiOOtrIiIbII\[ BXO/lONt OCUO]l1IOI'O yorrJll4TeJrfl UCIIOJIT,SyeTCX rtatO4nr,rfi
noBroprlreJrs, co6paunr,rii ua Jrallrre 6C1ll no o6rrqrroii cxor\{c. Flaupxrnerue
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crrrnaJla IIa ocIIoIJIIOii: )',Cr,r,nt'rT'e;rb lro/{ac'lorl xoporuo 3I{panlrpoBarlslttt't Ha6c-

rre1r. ltoo{{l11r,rcrrr ycrrJrcrir,rfl ycr,rJrr,rrcJlrl lit. Auollrrr,rc qeuu ycI{JIlIreJItI

rrrrraro,rcfl or 6atapeii BAC-80, IrarraJJ or aril(yrryJrrlropa er{Itocrr,Io 100 a'-'I.

Ocuonuoi,r ycIrJII,ITcJIr. R ria.rcc?l;o ocuo.rluoro yctrJlrlteJrfl ucrloJrb-

3ycrgfl roroBbriri r{Br{cp}rrcJrr,ur,ri.i: ycr,urr,rreJrb rllrla 28-14I'I. ,[aurtrtii: ycI'rJIlI-

TCJrr, oco6efiuo y4o6ert rgNI, arro rrprr norrorrtrrl r]xo/{rurlx arrellloaropoB I\'Io[{rIo

R urr4por{rrx rrpel\eJrax oc.rra6rntr a}IIIJIT{TyAy cr,rrllaJra (uplt Lraucpellul{ cra-

6r,tx lraruurrrr,Ix tIoJICi,i: .rylc'rrrarre,rrblrocrL ycl,I.IrttreJr-fl, tlptr rrox'Ioqr/I erI{x

Ho Bxod 2d'uu

,5t

@ur. 4, Cxeua (fotor.terpa r,r gu{{epenquaJrr,Horo ycrrrrureJlfi'

arrorrroaropoR, yxrcrrbr[aorcrr B 1000 paa). .N'laltoranttr.rrsla.fl tly]]crl]llTcJlrllocrr

i)TotO ycr,r.rrlr't'c.nfr Taliol.la, aITo trj]l,r ySrtOit Iro.rtooc llP()rryclia]lltrr ri HacTpoiilte

u peBortaFrc, crpeJrrta ullt.r6opa lra Bbrxol[e ycr,l.ur,ITeJIrr ofrt{iIoIIflercfI I{a BcIo

tulaJr\r (t n) npr,r [o/{arre ua t]xoA ycr,rJrlr'r'oJrrr lianprl}I{cl1rla 10 lrrrtt. Artn.rlr-
ryArlarr xapilltucpllorrIfia JI[I]tCi,iHa c Torl.tloCTrIO l(O 2,5olo. ft.rtr nOauolItIIOCTI{

lrcfroJlE,BoBarrlrrrr /larrHoro yclrJllrreJrrr rJ Mar'rluTolpatfe otr 6r,rn rICcltoJILIto

rBMerrerr: a) rro;l4nauason 2000-5000 rq aaN'IeIIelI rra 90-240 rrl 6) nc-
c lio Jrr,rio yr,IeH6rrre tIa IIIlrp,zHa peSoIIaIrclloIl ripr,rnor?.

C lr rr x p o rr u o S a a o n r,r Ii A e r[ o /( y JI tr r o p c RC - S r,i .rr r, r I] o r{ vr

riaro/1rrbrrr rroBToprrreJrer{. l[pr,ruqlrulra.]rt]Iafl cxeMa AeMoAyJIt{Topa
u l)c/tc tanJrcrra na $rrr. 5.

ll alrrlr4 c reNr, qro 1,cr{JllroJlb 28-14 M r{Mecr BLIcoItooMllrrii rr,rxog,
i\ro)ltl{} yctrJrr,rre.rreL{ r,r AeMoAyJrfl'rolloM BnJrloqerT na'ro4ur,Iit rIollTopI,IT0JIL Ha

;iaMtre 6I1 tll. IJ rra.recruc i(oMoAyrr.flropa rrcrrorrr,Byercfl troJrrrpl[3oI]aH]Ioe
pene. O6uorxa DJrenrpol\{arIlLlra poJre noAItJIIoaIcEa I{ BrJxoAIroMy rpanc{op-
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Maropy rerreparopa lrr{3r{orf lracrorr,r 3f-10 arepes {aBoBparrlareJrr, R,pcq,,
xoropbll:I Heo6x0AI{II IUITI cor,IlacoBarrr,rfl Saar,r clrrna.[a c rloJro?r{eHlTet{ .rrriopr]
pele. IIalpflir{0l.rl{e rla BLIxoAe 3f-10, rco6xoilnl{oe AJrrr rropil{aJrl,}roi.i pa6orbr
perIe, IlaBlro 10 n; o-rro tsbrLrllflr,r.rrflorcfl naMuoii 6X2tI r{ rior{rpoJrLrpycrcrr
uo upur6opy 7, BlIollTl,tpoBatIlIorry tJ rrepe/{urcIo rarreJrr, l{eMo/1(yJrflTopa.
,(elro4y.rrarop rrepeB /lC-r[u,rrsrp, c lrocrotruuor"r Rper,rcnr,r, raBl,rcrramrqer,icn
IIprl lroNlorqr,r repcrirrrorrareJrfl 11 r upe4e.rrax -RC:0.05; 0.15 rr 0.113 cerr.,
CBJI3all c yrrpaBJI.fIIorIItrlILr cerl{arltI 4noituoro rprroAa 6II1lI. Sra.rraMrril
lla6oracr nari 4rrr[rpeporlql,raJrr,irbri,i riaro,lurrfi rrorJTol]llrcirrr, r{ nbrxoAy rio?o-
poro ro,ttriJrrorrclr pcrr,rcrpr,rpyruqnii upuSop elI[-09. It.ro.me a1r. c, rr oAlror,r\/

K Farx.

26-un

(l)r4r. i-). ( ixenil ;qelro,,ty",1rrrolta.

u3 llellOl(lllI)IIIbIX FiOlITaItTOl] /{O[fO/l)r.rrflTol]il, I]l]r,r rrolrorrlrr cfler{r.ra,rIr,1loro
rrepeItJIIotIaroJrfr rro/IIt.uIorIaercn ocrlr,ur.rrorpar[. Ero ;r1aer BoBrroiHlrocrr, rJr{-
3yaJILIIo ItourlloJII,Ipouarb crerlorrt coBrra/lerLr,rH rpaatr crrtrrii.rra c {aaorlr flrioprr
rloJr frpr,tS oB a rrrr(]r'o peJre.

It ourtc ll Ca ro p Jryrre ll blx c r{ o p o c'r e 11. Jian 6r,rlo ytatsalro rrr,r[rc,
paBIIocrb Iralpfl)r(eIIlIiil ,ue}It71y atIo,I(aMIr (pt]r g13.,1gorcfl c"rrci{c.flltr0}r cilBlrra
,lrrrrrurr Ha u{er].flx dto.oueTpa, 3ro ssflcrrr,ro Lrclo.rrE,3yc'tcrr /{.rrfl yrrpaRJrerltrrr
t{oMrreucaropoM JIyqcBblx cltopocrel:r. .lhiocte c So'i'oyurroinr.{Te.[rriur,r cN,ro]rrrl-
poBarr lrl6Scpcuqr,ra;nr,nui,,r ria.ro;1nrri,i [oBroptrTeJrb rra lratrrrro 6I]tl I

(clr. $ur. 4,), an.rrnrcrqeiicx yclrnnrcJreN{ roria. f\rrrfr[eperrr{Lrarrrr}rr,rri narolqrruii
IIOIJTOpUTeJIL CIJ'ISaII C OcIIOBIII;INI ycfLIILIreJIcN,I ItOII[cucaTOpa AItpaIII,IpoBaH-
rrr,rlt na6e.rrelr, Cxer,ra 4n${epcrrquaJT6rror.o yLrrJrnrcJrrr rrocroflrrrroro ror{a
IIplIRol{eHa lia rpr,rr. 6. Vclrla'reJrb flIl'tacrcn oT cta6r,r"nrrBr.rpoBaHHoro ]]brrrpfl-
I\ItrreJrtt, I{oar[{r,rqr,reIIr youJrellrI[ o]{oJro 1000. Ha Br,rxol\o ycrrJrr,rreJrrr Br(Jrro-
qeu lrp116op c rryJIeM Il IIeHrpe flrliaJr6r it.rrr] Br,rByaJrr,Horo riorrrpoJrrr pa6orr,r
Iiouletrcaropa L{ napaJrJreJrEHo eMy lr{Jrroqerr rrexaHrlat{, Itoropblri upaulae'r
trJrocltonapaJrJIeJrr,rryrc rrJracrr,rFrriy, ycrarroBJreHrrlrto flcpeA r[orouerpo,rl. Paa-
rrocrr, rroreHr{rraJroB xrc}r{Iy ailo/(a}Ilr OA y, Bo3L[rr{amlrIafl R pcByJrr,Tare
cAllrrra Jrtr{rrurr }ra qeJrfrx r[orouc.rpa, ycr,rJrr,rBaercrr ycr,rJrr,rrcJrcNr u 1rpl,r noMorqE
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Bpaqaruqero N{exaI{l,I3l\ra

crrliry uepcil Il\cJIfIMI{ AO

sacraB JIfreT Bpalqarbcfl
Tex rlop, Ilol{a .']IItIIIrfl

+ 250t

rrJrocnonapa JIJTeJTLIIyIO nJIa-

rre Bepue'rcfl Ira cBoc [pem-

(Dur. 6. Cxena xouneucaropa ryrIeBEIx cnopocrefi'

Hee Mecro, T, e.. iloHa pa3flocrb HalpFrrr(eHtrft ruext4y aHoAaMIr (D3V ue

BbrpaBHflercfr Ao HyJIt{.

B na.recrse Bpatr{amqero MexaHuBMa rrcfroJrr,Bonau upu6op or caMo[rrcqa

runa M323/1. Vcrpoficroo Eroro Mexalrr{BMa cxeMarl{uecxl{ rroxaBa]Io Ha

Sw. 7. llpyrHunxu, yAepil{Ir-

uaRrrrr4e paMKy upu6opa r ou-
pe,r{eJreHHoM IIoJIO]fieHtrU, YAa-
Jreur,r. Harupnrxeirne or ycuJrll-
reJrfl n o6uotHe paMKtI A,
c Hotopoft mecrr(o cxpelJreHa
lJrocHorlapaJIJreJrE,IIafl rlJra -

crr{rrxa B, TIoADoAI{rcFI rlpt?I

loMorrlrr rqerox c ua Tonnorl
Sporrlolroli npotroJtotitl tl liull \-\ 

^^<6 
I I _-.---.-......-.J 

='l*
'ruri'urbrx rro.rrcq C'. llprt no- I [\- _H^ - J\rur!(, Droril'poxlanrtl'ra l),nu- N ll , I t-==-IacMot.o of atilt.vrrynfll'opa, I I " I I ,
pbr(lal'r fiprr?rilr]\rac'rcfl li crio I L.- I I

6c, lra rtorropoit Bar{pcnJrerra =-l-1l-l 
L.

IIJIOCItolapaJIJlo,rtI)HarI IIJIa- lO)Y
crrrr*a, r Slr*cnpycr ec rlo- {fq={-
Jroir{e}l,Ic. llpraLreueuzrc ororo 

I

vcrpoi,ictRa ueo6xoTluuo rrpllt th
6a.rrauclrponnc dlSV r,I ycra- orr. 7. ycrpoi.rorno Mexa,r{3Ma Bparqerrrrr
lloultc JII4III,II,I ilO ITICJII,{ *OTO- noMllc[cilropo JIy.1gBuIx cnopocrcrl.
Merpa [epeA rlaqaJrolr pa6orrr,
a rarrlr{c [pLI rlaMepeuffr,r ryqeBrrx criopocrer,i, 'r. e, TorAa, HorAa rro]rrrcrrca-
rop rytrcDr,rx cHopocrert 40nincrr 6rrrr, BrJnilroqeH. Ha r[ur. B n na.rec'rue

trptaMepa pa6oru ItoN{rleucaropa rlplrr]oArrrca Banr4cr, cMerrlerrufr JtrdLlulr c
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Il6IIt

npu
JIrcqeHHbrM (a) ra nxnroqeHHblM (e) xorrrueucaropoM ilyrreBbrx cnopocrefi
HetroABulnHOtrl uao6pameuuu Co.ruqa Ha BxoAHofi qenu.

u,M/cat

rDln'. 8. 3anlrol cMelrleurrfl Jltlqr4rr r, Bbir{JrroqeHuLru (a) lr nx.iiroueuur,rlr (c)
rtoMrerroilTopoM. ?) - nyqeBr,re crtopocTrr, cooTBeTCTByrouue cABr{fy lnuufi.

S 1r. llollororlxa n pa6ore Mar.Hr,rrorpatfa u er.o naulr6ponna

IIpu nogroroBr{e MarHr,rtorpaSa n pa6o,'e Heo6xo4r,rr,ro: a) c6anancnpo-
tsarr, aHol\Hbre {ororoxu o6or,rx (DDV n o6uac'ru HelpepbrBrroro crenrpa,
6) ycranonurr, Jrr,rHl,rro )- 5250 cr,lMlrerpr,rqHo ua o6c lqe.rrn rloroucrpa, n) upo-
trBBccrrr na;rn6ponrty lrar.ura'rorpa{a rro rrBil{epctlurc JryqeBbrx crtopocrei.i.
3ro motrno ocyqecrcr,rrl rlyrcl{ }IoltyJrtlr(r,rlr Ilcoro cBeroBoro Irororra, .HeBa-

BI4cr{Mo or ero rroJrrrllr,raar{lru. ,[rn artilo rpr,]rreHtIercrl IroJrflpoltA B coare-

rallrlr{ c 1/n-no;ruoror? unacruurtoii, uolre(&eMrJe nepe/l Mol{yJ]aropoM. Ilpa
aroM rroJlrlpor4/{ AoJr}r{cu 6rrrr opi{crrrr,rpoBan (c touaocrLro lo 0?5) no7q 4iro

K llarrpaBrlerurnu occfi rrJracr]rHr{rr 1/, ). (rart }r{e riarr n rrr,rrroJrr, ro orrrorrre-
IIuIo I{ fipircraJrJry ADP) rrpr,r npr,rnolrrelrrroM Harrprrmerr]rlr. /{.nr ycrpar{e-
Ilurl rrorcllb cBera, crrr3arrrrrrrx c [oJrfrprd3aqr,rerl, o6ycnonnenHoir ourl,rrroii
c[enrporparpa, ruocxocrl] rroJrrrpr,raal{rrrl rrr,rrioJrrl [oJr]r{Ha 6rr:rr, rrapauJIeJIbrla
rr{eJl,r crreJirporparfa. C xpyroi,i croporrbr, t/,,-nonuoryro u,rracrt,ruHy ,r rroJrr-
pou/( cJIellyer oprrcnrrlpoBarr, Tart,.rro6rr r,ra6etrtarr, rro're]lL BcJreAc'rBl,re

rroJrtIplrBaI]r.rr,r Bepr{aJraMr4 rrrrralo.rrtrcrl onrr,rru.r. tVl cl71y.rrl4nrr, rroJryqaeil{atr ilpr,r
r,IorloJ[,r]oBaIIrrr,r Tartofo cocTaRrrolo r{oAyJrfi'ropa, cocTaBJIfreT Iro }ral]rr,Trvr

lrarlcpeur,rflil,r 6once 980/0. EanaHcrrpoBanlrc arol(rrrrx ronoB rra Mecre Heflpc-
pbrluoro crerirpa rrliorr3Do/{r,rrcrr rrpu ror,rorqrr ocqr,rrrJrorpa$a (cu. 5:r.r.2, 12):
6arauc /locrlrraercrr, Itor/la lra aI(paHe Brlecro crIIIycs61151 rrotIr]Jrflercfl
xaparireprroc paclpcAeJreHr4e rryuori c yaJraMr,r ?I nyqsssrouu. VcTanorna
crrN{}rerplr(iIloIo rroJro?rieL]nfl ilLrtlttil orrrocl,rrcJrbrrcl rqeneii r[o'rolrrerpa rari?r{o

orlpe/(eJrncrcfl rrorrlJJrerrlrc,\'r auaJrornuuoii rial)Trrrrbr rra eriparre ocrlr,i,rr;torpatpa.
Iia.urr6lrorrrta rro Jryrlcrlbrnr oriopocrfri\{ ocyrqoorr:Jrflercr cJroi(ym[lLr]\{.o6pa-

soM. llpr,r (rnricnporaHlroNr (Lrop,ua.nr,uou) no;rrolneurrr,I rrJrilcrr,urltu-I{oN{rIOtlca-

Topa rrporrBRo/{rarca Barrlrcb orrruaJra rrpr{ rlepexrcrqorrlrr,r lrao6paixcHlrn Oo;rruqa

orrrocrrreJrr,uo rrloJrl,r R rraupaBJrerriltrl ariBaropa (71nn 6o.rree yucpcHHofi caluclt
JryqeBr{x criopocrei.r rroJrcalro oc"'ra6n,r ycr4Jrelrt,re ]J ycfirl{Tcre 9 rr 4na-'rprr
paAa IlO CpalllIeIIIIrc C yCl,lJIetII{C[,I, .lIOp[,IaJIbII],III AJIfI SaIII{CI,I [{aIIII4TFlblx

uo;reft). llplr a'ror,r l{ocrarotr}ro rrporr3Becrrr Barrrlor, na -i 100-150'/ ri noc-

14



roxy 11 3auaAy o? qeu'r'pa Arlclta Coluqa. tla
uogo6uoit Barrrrcr{, cile,ranHuiil upll BI;Icoro rqeJII,I

Te JrLHbIe c.ryua l)i urre H orc6 a Hl,Ifl , A o crnra rcqllo -l- 90

r1nefi a4anufl rrprr nopblBax Berpa I[ nole6aHranlrra

r{rnr. I rp}Ilre/(eH rlptrxrop

30". Ilecuorpr Ha BIraaIr{-

u/cen (caasaHHbIe c nu6pa-

BoBAyxa R crleltrporpa{c),

Our. 9. ltanu6poaxa lrarnlrtorpa(pa.

trpflMafl, OIIpeAeJIflIOIqa.fl qyBCrBureJIbHOcrb MarnuTorpa{a x ;lyuenblM cltg-

pocrfrM, HaxoAETcfl BecE,Ma yBepeHllo.

IIepeeo4 .nyuenofi cxopocrrr B Belr4rrtrHy Harlpfl?fieHHocrtr rIoJIfl rlpolrs-

BoAErcfl no {oprrry.ne
A).c,: A).n,

r4e AJrrr lrtLlrtrr )' 5250, Aia- 1".75'L0-5 u. 3gecs ?r- ryqeBafl cltopocrb;

Atrri - cMorpr4 (1,2). B aaoucuuocru or fioreptr cBera rrpl{ nepexoAe or
MOAyJrflrOpa AJrf onpeAeJreHllfl MarHtrrl{r,Ix IroJIeft H MoAyJIflrOpy ryrleBbrx

cxopocrefi z or paBJII{uzn n HoaS$uqueutax ycuJIeHIIE, BeJItrqI{Ha Atrs fioil]fiHa
6r,rrr, yMuolr(eHa Ha coorBerctnyrolqltft MHo)I{[reJIb (n naureu cnyuae 0.2).

Taxunn o6paaoM, AJrrI Halxero upu6opa BaBllctrMocrb rroJlr{ .H (rayccu) oT

ryqeBorl cxopocrE orlpeAeJlflercfl coorHolrreHlreM

rr - 0,045 u,
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raR qro Hau6orbrrafl ryqeBafl cr(opocrr, Ha {rr. g (430 u/ceH) crrorBer-
crByer t9 rayccam. Arrr ofipeAeJrerr[rfl npeAeJrbuo cna6oro r,om H ueo6xo-
Aur{o IIocJre nanu6ponnrz npotrsBecrtr satrr{cb mynaa 6es rrJracruHr{tr 1/o }. r,r

[oJrfrpo[Aa. 3ra eanucr [po?r3BoAr4Tcfl [prr pa6o.relr cocroftrluw r,rarH[To-
rpa{a r[ ycraHoBr{e ua o6nacrb Arlc-
ra Conuqa, r[e ol,cyrcr]lylor cnoJrr,-
xo-uu6y4r, BaMerHbre rroJrrr; rroJreano
raxx{e 4ln aror? rleJrtr llcrroJrBBo-
Barr, Jltrlrr4lo, ne o6peueHeunylo s1p-

Senrou 3eeuaHa, r.rarrpr4Mep, tr 5123.7,
rrTo oAr{oBpeMeHHO CJrymr{r nor{r-
po Jrelr [paBr4J]r,lrocTr,T oqelrHtr XryMa.
Ha roft xte {rur. 9 rpuue4eua Ba-
rrtrcb ruyMa n roii )fie [rr{aJre, or-
I{yAa cJreAyeT, rrTo \{aHclruaJrbHafl
aMrrJrr4ryAa rrryMa cocraBJrfl eT onoJro
* 0.4 ray cca. O4uaxo aryBcrBr{reJrb-

Hocrb rrarHurorpacpa i\,reuflercfl oro
Ar{fi no ,qEIo B reqel{ue AHa BcJreA-

cTBUe I{3t{erre}rI4fI IIpoSpaqHocTu,
BT,ICOTbI cOnHqa, IIOJloiT{e}rr4fl Ha

Ar{cHe r,r [pyrux rpr{quH.

$ 5. Henoropr,re [peABapr4Tenbrrr,re
peBynbTaTr,t

llpon ane4euurre upo6uue B arrrrcu
Malrrr4Tlrolo fioJlfl IIoHaSaJru AocTa-
TOTTHO XOpOUym UX BOCrrpOI4SBOAr{-

r\{ocrrr. Ha Srar. 10 upegcraBJrer{br
frflTb Barluceri r{afHl4T}roro rroJrfl,
rrporrBBeAeHEbre rrocJreAoBaTeJrbHo uo
oAHoMy r4 roMy )r{e paapeoy (nnuay
rIplIBeAer-rIJ rrryMbl, [IaHcIIMaJIbrlat{

aMtrJII4TyAa KOTOpLIX COCTaBJIEeT

f 0.5 raycca; Barrucrr npoIrBBoAr{Jracb

trprr IIocpeAcrBeHI'Iofi npospaqHocrlr,
I;Eloora IqoJI.rr cncrtrporpar{ta 30", rrocrolutrafl BpeNlerr]{ Barrr.lcu 5').

IIa t[rrr. 1t rrlritr;e4elrbr Barrr,rcr,r rJoJrrr /{Jrrt oilrroro lI toro }rtc pai]pe3a
Irpll paBJrr,Iqlrblx rtoorotrinrr,rx upcrleirr,r (nrrr,fl;y lrlMrleAerlrl ITIyNTLI *), cl(tr-
JIaHIILIe c o4ttoi.r ra toii ilto cI{oIlocrr,Io /{Blrtxcur.ra Co.nrrqa orrlocr,ITC.IIIrHo

tryamt (2t!3 B ccltyuAy npe,uoulr). Cpaunenr,rc Ertrx 3arrr,rceri uortaar,u)&or, q1 1;

g,nn noleii, 66;nrunx 2 taycc, r\{o}r{rro [plrrreHrrrb rrocrorrJrrlylo npeueHr 0i7;
ralt ItaI{ 11.[fl Barr,rcllr 6o.tec c;na6rrx noteii ueo6xoTir,mro uplriucrrnrr, 6orr,-

Allil t 0.0eq!0ca

1 0. 13ocnpor.raBoAr{Mocrr, sarrzceft
lraruzr:orpa([a.

'r flpu l;anuc[ c lloc:Toflrruorl npelreun n 5 cen. cpel(rrflrr
tuyMa paBrra 0.12 r'aycca. Nltrrrclrua:rr,nan auu;nntylla 10.35

KBaApaTUqHafr aMnflrlTyJla
raycca.
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11, eogccor

!zJ,5*!cra lZru%/crc !lJ?,tgccr

@un. 11. 3a[ucu Marrtrruoro rronflrrpu pa:Jiltrtlublx
uocroffEELrx BpeMeErr.

Oul., L2, Bauucr Maruuruoro rroJra ripr
pAB'IUIIEEIx BbrcoTax Ilentr.

2 LleB. Itpr,rMcBoit o6cepBar., T. XIX

Jo 60 go /20 /50 \ tto

- , S,



myrc llocro.fiHHyro BpeMeHtr (5-10') , ro cnopocrB paBBepr]rtr AoJr]Hrra 6brrb
ilTCHSIIIE.

IJa sur. t2 upegcraBJre,a Barrtrcb lrar'[rHoro rroJrfl Arrrr oArroro rr
1'OrO }Ite pa3pe3a, Iro c BETCOTOfi qenu 30 u 10". x,Irr au4uvr, qro Eecr{orpfl
ua o6qee cxoAcrBo Barigcrl r,rarHurlrofo [oJrrr, BaMeTHo paailzqrde B l.{era-
,nflx. IrasHrrfi l'ranclluy\{ fiorrrr npia uzrsxoft uleJrrr B 1.5 paaa 6orsue ]vra6cz-
r{yMa rlptr qelz 30f'. Ha aauucu, cgerannort c nrexofi qeJrbro na otmerxe 100,/,
rloflBJrflercfi rroJre orptrr{arenrr.rofi rroJrflpHocrrr. Tanpru o6paaolr, qeM }rrr}He

/00

/50

250

,1 "

)a*WK
".\\(,?lztt\\1( i\/(-\:,,' t\. t\

1 
't'r\.'/

0\

.____.._( (,lR )e\-.2 \\-A

WMN
5

fllnr'. 13. Iiaprzr <n:ror.ilyccD.yqaorxa co;rne.rnoii
rloBepxHooTr{.

rrtrc'Ilrr, 'reu 6o;nrure ItBrpzcoIlr,IBaercfl TorrNaE cupyltTypa Iro.ittr, qro IJttoJII€i
coTecTIlc tII{o.

lIanonerl, lra rlrrLr. t3 upe4crauJreua riajlra (r't3ora)rccD Marrrzrrroro ro.rrrr
yaracrr{a Conrrqa paBrreponr 400x330", crrflrarr 3 uan tg57 r. },Iarrcnnra.nr-
Harr arrrrJrrrryAa rrryMa cocraBJrsc'f _L0.35 l.aycca. Itap'ra rrocrpoerra rpu
lt6rcore nxo4nofr rqenr,t 30", rrosTot{y paBllelxarcqafr cr{JIa coorDcl,cr6ye.f
upr,r6;rnau:reJrrrrro rrrorr1a,rqne orioJ]o 15x30". 3ra rtapra [orraBrJBaer Nr]roro-
o6paanyro u cJrolr{}rym crpynrypy xrarHrrrHoro rroJrFr rr paocMarpr,rDaeMoilr
yqacrne corlrcquofi noRepxrrocrr4, Irlaorrulrlr BAecrr irpoBeAerrrl rrcpeB
2.5 raycca, Itoco 3aInrpI{xoBaII}IIJe yqacrrrrr coorrercrDylol ccBepnoir uonap-
lrocrlr. B uepxueii alacrul ltaprrJ BeprrrxaJrr,r.roft urrpi,rxoutrofi rtaHeceHo rer{-
rloe BoAopoAFIoe BoJroItHo, fiepeHece]rHoe co cfleHrlloteJrr{orpar{xlrr. Bolonno
pacrroJlaraercfi rrorrrr4 ToqHo Rl{o.rrb rryrcnoi.i Jrr4Hr,rr{ nonx, o4uoBpeMerrHo
aTa I{apra [oIiaBrJrJact, .I'ro ]rpr4r,rcrrcHITe 6orrruori criopocrrl 3atrlrcll rr BbICo-
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r(oft uleJrn rrolneT rrbrBBaTb sHaq[rcJTr,rroe cxJramuBaHI{e r,r ocpcAHeHZe Torr-

Hofi crpyrrrypr,r MarrrrrrHoro rroJrfI. Hanpumep, rrptrNIeI-IfleMbIe Ba6nonou

c,HopocTtr Sarllrcrr r{ BblcoTr,I IqeJIu cooTBeTcTIryIoT ocpeAHentrIo rloirtl IIa

yqacrxe no4o6uofi Haprbr B rrpeAeJlax 38x70/'.

.Ilureparypa

t. H. W. Babcock. Ap. J., 118,387, 1953.

2. A. B. Cenepnr,ril. ?Ian. Hpnucnoft actpoSza. o6c., 16, t2, t956.
3. A. B. Cesopur,rft. llan, Hpunacnofi acrpolpue. o6c., 15,31, 1955.

4. B. A. Byrpon. Ocuosr,r Barrrrcrr r{ Boctrpor4aBeAeHun BBy$a. I4si{-so <}Icrycctuorl,
M., 1954. ' t,



AHAAEI,II,Ifl I-IAYL{ CCCP
IIB B E CTIdfI H P bIM C IT O ,'I ACTP O OII 3I{IIECIT.O fI O I] CEP B AT ()Pl,1tr[

Tor'r XIX, 19:58 r.

It llEOPl{I/I OBPASOBAHtIfLrlfl I il,lii I 1()l,rl0il Ur[tI{fI
B MAIHI4THOM IIO,]IE I,I KOIITyP JI{HI{I/[ }-e }.6173 r(

It CT}'ITTPE COTIIETIIIOIO IIflTIIA*
ll. l,). ( : ttt t'tttt ttL,tt

l lpozaroln'rofl yrrer Brrr{flHr,rn arprpertra ,Ilour;repa rra rioet[rrfuqneHr rolJ'Joucuur n o6pal'-
nolr atlrpeHre SeeMaEa rrpu lrporrauo.rrrnoii opr,reuraqrrr,r Marr{r,rlrrrolo lroJrrl orlroorrreirrrro Ira-
rlpaBJrerrufi pacttpocrpanerrtrrr cBera. IIporlccc r:llarrl,rogciirclnlrfl r]oJrfl rrBlryvgglln a o',',,-
MaMr{ ycJroBrro paocMarprrBaercrr B ABy\ fioJrlx co BBarrMlro-op'rolona:rr,rtoii no;rrpnsaquuri.
I4a 6anauca uornor{ensoii tr IrB.rryrrelruoii eueprurn Br,rtso/rlfl'rorr /{Ba ypaBnerrrrfl rteperoca,
coorBerorByrouue AtsyM lorrfrM pal[a{rll rr I(BYM r{oa0{u[neHraM rrorJ]orrleEllfl ('o

BBarrMrro-oprororrairbrroii rroJrrlplraaqr{cii. Yparnoulrfi nopeiroca I(eJralorcl He3aBrrcuMr,l\,r11

IIpII DIiIOJIIIeEIItr yCJIOBIIfl JIyIIIICTOI'o paDIIOBe(lIIfi AiIu llO"{flpll3OBaHI{O|O CtseTa TOJIb}io

Irpr{ orrpe[eneHnLrx olpaHtrqeunfl\. lIpc,luonarax BrnrroJ]rlrrror{r'rMcfl yoiroBr.r0 ;ry.rsgru,'o
paBrrotsecfifi, peilarorcrr ypaBrreutrrl rreperroctr npr.rMorl{1'eJrr,rro ri Jr-urrr{r{ Ilo ). ti173 i.
?eoperu.rccHrri rtorrryp [ar,rryqiltrM o6paBoM ooBr]rrAacr c na5;rro;leunLrM B crrer{Tpe coJr-

EOrrEOfo rrrrrrra rrpnTyp6y;reurnoii crropoc,'r.r zt:1.80 nnit:er{. Typ6y.ueurrrafi cItopo('rb
orrpeAeJrrrJlacb no ua6nrogaelroi:r nonymlrpurrc ripaiirreit rtounonerrrr,r paarrrlelr.rleulrrI, rr{)-

JryqerrEoii r(arr cpegrrrra Beirrrlrrrua rra 12 Ha6r1o;te]rHr,rx HorrrvporJ.

YcT auannrraercrr, rrro sr{Br.rBilJreHTrIalr m]rpr{Ha pacrer c yBcJrlrqolrreNr yrra rlaltJronl
ilriu'rJr,ITHolo lloJrrr rt.rrvq1. illlcr'Iufl I{ c yBeJ]rlrreHrrcM Marlrirrlroro rloJrrl. 01'or poct arintr-
sareulrroii IlrltprtIlr,r reM rio.-Ir,urc, qcM cfirrrnee .]lrgl{r{ tiof,iroltdeHlru."C rIBMeIreHrreM rlo.lrr
or 0 71o 2500 r'aycc rriar.rBaJlclrrrrarr firrrpr'rHa J]rrurrn Fe ), 6173 A yBerutlr.rBaerctl Hir

25olq @pu "l:71-ro). IracclraT'puntrercrr r(orrryp irr{Htrrr rrorJrorr{enr{rr rooJrc npoxox{Aelrurr
tlepe3 noJrrrprraarlrlorlryro HacaAHy, cooroflrllyr() rrB niracrrrrrritt 7l+'1, r rIoJrrlporrAa. flpn-
rrBBo/tr.rrcrr cpaBrrelrre rJrY6rrrr .nlruulr ), 6l i3 ,l [o reoprr[ o6paTHoro atfrpertta l]eelranir
c lJry6rrEaMrr lusnii rro BLlrir.rcirellr4rrM Cnpcir. VoraEan.lrlnaerorr, rrlro orHoclrreJrbtfl,rc
IrBMeEerrtrE rry6nn ruur.rii t'pelueii r npriineii rtouroncur pacqenJreHrrfl B 3aBrrcrrMoorr.I

or ", BrraqrrrcJrLuo orrrr{trJrorcrr or ueucrrcrrnii r}r,rrrr{ciTcrrur,rx [o 0opMyraM Cupca. ,(.,rrr
uorrrr{ rroJilroro pacil{crrJreali.x (11 - 2i':00 r'a),c.; o-r-ria D o[peAeireH]rr{ Hai{paB.[eHx,t
MAf[trTIlOtO IIOJIfl lrO OTI]OCJII'O.ILIIr,rrr.t r';tyri1.1si114 ill)liitI.IrX riOMilOItOItl'paC]uCIIXeHnrr trprr
rrcnoJrr,3oBarrtrr rlopnyr Cnpoa ne rrpeBr,rmacr 4,o ;1,rin 20" ( T < ltiOo.

B c:ry.1ns MaJrr,rx no,,rei,i rpopuyrra Cr.rpca coBep[errrro rre nprrroAua [Jrrr oflpe/xeJreEurr

EalpaBJreurrrr rroJrrr rr nco6xo4rrlro rorrb3ouiirr,cl 6orcc cr;rollrrrofi rr lpoMos1rtofi reopneii
o6paeonauun nauuii lor'.rrorqeulrrr R Mrrrrr'rruoM rro.irc.

* flprMerraHrre rrpr,r r{opperrl'1,pc. .llpl rroonegrreii rioppenrype crarr-lr
6r,rna nory.rena n CCCP pa6oT'a Il . Vsno (Publ. Asbr. Soc. of Japan,8, 108, 195ti)
c o6cyx{[errneM aTol'o ]r{e Bolrpoca. B. Vtlro paocrrlrrr,rBaer I{olrrJrp JrtrHr{}r rrorJrorqc-
rrr{fi, o6pasyrouleiicrr B llpllc],rcrB]rr{ Marrrr.rrnoro noJrrr Irllor.r3BoJrbrrofi opn enraqrlr,r,
c rrcrroJrB3oBalr!reM y]laBrrenl.ffr C. Haugpaccriapa i(.[rr repeHooa pal{[rarlrrr{ ]l lro!-rrrpu3o-

BAIIEOM CBETE.
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ON THlt'l'IlllOtt\ OIr'1'lIIl IOHJ'lA.1'1ON Olf r\BSORPl'tON LINIJS IN
A X,IAGNETIT] IjIELD AND THD PROIIII,E OIT IIC ). 6173 A IN TTTN SOLAN

SUNSPO'I' SPBC1TRUII, by \t. E. Stepanou. -Thc inlluence oI l,hc Doppler eiicc[
on the absorpl,ion coeflioielt in the reverse Zeeman effect for a magnetic field.
arbitrarily orienbated to l,he tiirec{,iot of the propagat,ion of lig'hi, is accounted for.

The process of interactiotr ol' the radiative field ivith aLoms is considcred condit,io-
nally in frvo fields rvil,ir mutuailv perpendicular polalization. From the balance ol
absorbed and ladiated energy ts,o equations of transfcr were derived. These cor-

respond to trvo latlia{,ive fielrls and trvo coefficients of absorption rvith mutually
perpe[dioular polarization. The cquatiols oi tt'ansler bocome inrlependont if the
oonditions of radial,ivc cquiliblium lor yrolalizetl Iight alc fulfilled, ortlv by cer-

Lain linit,ation. Assrrrnitg l,hal the oonttiLion of radiative equilibrium is fullilled,
l,he erluatiorrs oi'transler lor tho Iine lrc ).6173 i are solvetl.'I'hc thcorctioal profile
coil6irlcs lrrrsl u.ith l.)ut obsulvcrl in tho solar sunspoL speotlum if the t,urbulenl,
vclociL_r' rrr...= 1 .80 lirn/sr-rc. 'lhe lulbulolt velocil,y rvas deterrnincrl. hom the observed

half-t,itll,h ol' l,hc cr[r'el]rc corrrp0ncrrt oi splitliug, ivhich u,as dcrived as lhe rncan

value o[ 12 obselved proiiles.
It rvas lound tlial, thc oquivalenL rvidth ircreases rvith increasing angle of

iuclination of the mag'netic lield to the lirre of sight and increasing strength of the
magnctic field. This increase of the equivalent rvidl,h is the larger, l,he slronger the
absorption line. If the strength ol tlic field lalies from 0 to 2500 gauss, the ecluiva-

lcnt, rvicltir of lre i 6173,i incleuses by 25 pcr cent (for 1:750). The profile of
Lhe absorpLiori line rvas consiclcr:ed altcl passing through a polaroid device, compo-

secl of a i7n ), plate and a polaroirl. 'I'he clepttrs of the line I 6173 A derived accor-

ding to the theory of tho reverse Zeeman elfect rvere compared to those of lines
calculated by Seares formulas. It rvas established that i,hc relatir,e varia[ions of fhe

depths of the lines of bhe middle and exlleme oomlronerLs of splitl,ing in depcndcncc
of 1 considelably cliffer frorn l,he varia{,ions calculateil by Seares formulas. For almost

compleLe split,ting (II -2500 gauss) the elror in the detelmination oI the direction
of the magnctic fiel.d, frornthelclative depths of the extreme components of splil,ting,
n'hen using Searcs folmulas, does not excced;1ro for 20o ( T ( 1600.

I1 Lhe case of smull lields Seares formula is useless lor determining the direc-
Liol of the lieltt and il, is nccessary to use a more complex and bulky theory ol
Lhe formation of absolpt iori lines in a maguetic field.

$ 1. Ec.rrr,r aroN,IIJ rtaxolutrcfl I] MatHI{TIloM floJte, To froJle paAllarltau,

o6yo.nouuer-rHoc trpo]\cccaM]t l,rBryqeIIEf 1,I rrorJrolqelrzFI, 6yAer IroJI;IpuSo-

rlaHrrbrM B lruTcpBaJle ,r{Jrr,tir B0JIFI, t'Ae uMeeTcfl JIE-II:I4EL fIoIJIOtqcIIZg. 3to
cosi\aer SrrarrrrTeJrr,rlble rpyAllocrI,I flplr IIocTpoeHtrtr TeopIrI4 o6paeonauua

.[r,rH?riar uorJlou{el{Ilfl ]} MaI'HI,TTIIOM rIOJre A[tr cIyqafl, ItorAa r{arpaBJreHZe

lroJrfl cocrarJrfrer rrenoropr,riir yror T o IrarrpaBJrerrr[eM pacrrpocrpalreHtrfl cBera.

Bo nneruuer{ Nlar}IIrrHoN{ [oJIe ocr, aroi\{a [peqeccl{pyer l]oxpyr HaIIpaB-

,rIeHUfr TIOJIfl [r rt[HeT[rq0cr{afl EHcprrrfl 3Tofi rlpeqeccr{L{ onpeAeJrflcT BeJII{-

ru{Hy paciqenJlellrlu ypounei,i:

LW:(m'g' --rng),

u(c /7/ 
- 

Marlri4TIIO0 HllaIITOlloe
I Ipr.r 4uuonE'IIoM EBJI]rIeIlI{lr

IlOJItIcMEIe rIpaBrIJIaMI4 or6opa :

rrrrcrro, g-sanrop Jrau4e.
rr rlorJlotqerrr{r4 BoSMO}r{HbI [epexoAbl, otrpe-

L,m - + 1,0.

Ijc,nu ur,r ua6[ro[ae[{ raBnytlsllptn BAoJIr, rloJru, ro ffepexoAr Lm- *1 71arut

cooTBercrBcrrrro rrpatloHpyroDyror4 JreBoHpyrots)rro rroJIfIpr.lSaIII,IIo. Ilpll erou
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"iiuurn c rrpatsor{pyronofi uo.nrpuaaqreft cMerqeua or r{eurpa HeBoB-

rvryrqeuuoft rrvHuvr B cTopoHy AJrrrHHbIx BOJIH, a c JrelloHpyronopl - B cTo-
pouy xoporntrx I{JrrrH uorH. 3rz }r(e fiepexoAbr rlpl,r na6nroTlettr,r]rl nepneH-

,quitlnrpno rroJrro Aaror runelino rIoJrflpI{BoBaHHoe traryqeuue.
Ilepexog [7n:0 npz ,rm6ofi optreHTar{trrr rroJrrr ornoc[TeJrbrro rralpaB-

reHufl uBryqeHtrE BcerAa Aaer cBer nlruefinorYr floJlflpuaaqlllrt
Ecnu aroru rrptr flepexoAe r4B Bepxrrero cocroflHrrfl B Hrrir{Hee ucryc}iaer

c{epuuecxyro BoJrr{y, noJrrlpzaalltra Horopoft o[peAeJlrlercr BexTopotu l, to
BeporlTuocrr Soronoa6ylr{AeHrfl Droro aroMa, r. e. RepoarHocrb rrpoqecca

trorJroqeHtrfl, SaBrrcrlr or rroJlflptrSal{r4r4 I ua4arolqero cBera tr oHa reM

MeHbrrre, .reM 6omme rroJrrrptrBaqzr I uagalotqero cBera orJlr,rqaercrl or I [1].
B cnyuae a6cotroruo pear(r{x yponueft trJrtr tloJllrocrbrc pacrqelJlerrl{brx

trorrauoueur ({ar. 1) BaAaqa IIocrpoeHtrfl Teopertr.IecKoro ltorlrypa JltrHtru

m-+/ j =/
rrorJrorqeutrrr peruaercfl o6rr.r-
HbrM rryreM B paMr{ax o6rqeua-
necrHofi reoprdrr It]. fira rpu-
rrJrerlroro pactrIelJreuug e o6-
parr-ror,r a{{enre 3eeuaua D

cilyqae IIo J]Hof o p acrqelJrerrr{fl
Teoprrfl AaeT BbrpalneHtre AJrfr

noe{Suquenra uorJrorqeHtrrr,
coBrraAaloqee c BbrpaE(errueM

AJITI xoaSSuqzenra zBryrle-
uur [2].

B erol\,r cryqae AJrfl r{ecMe-

rqeuuoit r{oMrloner{rrr (Anz - 0)

lll.0
i=o

@lrr. 1. Cxeua ypon-
nefi c norur,ru pacudefi-

JIEIII{EM.

@ur. 2. Cxeua geenanou-

cRoro pacqenrreHtrfl c [e-
peHpr,rBarourrMtrcfr ypoB-

HfiMI4.

S*:- SO 5i12 1 (1)

!r rro.,rflpllsa\us D :0. f]rn
Lm: ]-7

It-:+ s,,, (1 * cosz1); (2)

[oJrflpr43ar'1r4fr

r4e l).L w D ll - r{oMfioHe]rrrrr BeHropa 3.rrer{Tp[qecrtoit ufl4yHqnn D, coorl]cr-
crlorrrro [eplerrAur{ynapnnut tr rrapaJlJlcJrr,ur,rri n.ltocr{ocrrr Beltropa uarrpflir(efl-
r-roo1rr4 MarrrtrTIroro froJrfl rr uo;nr'roroii HopMaJr[. O6oelraqeuua 3l-(ecb lr

AaJlsruc rr: )r{e,rITO n n pa6ote [21.
Irl ycnonuax aruoc{ep BBeBA r,r Co;ruqa aFreprerr.rqecriae yporrrirr aro-

MoB HacroJrr,r(o pacrur{peur,r c$$enror,I ,T\aBJrerrrttl, AotrrrJrepoBCr{r{N,I ar]i{exror,r
tr Apylr,rMz, rrro Aair{e nptr rrau6o.nee czJrr,uhlx rro,rlflx ypoBrrI4 aeeMartoB-

cxolo pacrqerrJreHr{fl ocrarorcu lepettpr,ITlil,ua. IIarIpr,tMcp rra t}nr. 2 lrr4luro,

{To ra/Iarcu1rai,i na aroM cBer alacrorr,r v N{o}Itcr roa6lrqntr, IiaH nepexoA,
coornercrrryroquii L,m- * 1, tart r4 rlcpoxoA Ltn- 0. ilpr,r cr4c 6o.ree tec-
rIoM pacrroJrolrterrufi yponueli, T. e. rpIl Ma,t6Ix NIaIIII{TrIbIx IroJrflx I,IJIrt

Dx , i
\::r- cos T '

ooLi

:_=-:
=a= --

-I-- I ::---

I 11:

ffi_:T:
--L-



MaJrbIx {aHropax Jlauge, BoBMo}nHo uoa6yrngeune rro6oro r4B Tpex [epe-
xoAoB L.at: +1,0. B aronr cryqae coBeprxerrrro HeflprrMerrrlur,r Sopnayrrr (t)
e (2). Br,rpamenze 4rn noe@{trqr4eHra rrorJrorqeuun n o6qeu cJryqae rpr{-
rrJrerHoro pacqerrJrer{r{fl rrpu rro6oft opr4errrar{trr4 Marrrtrrrroro no,rrfl H, nm-
BeAeHlroe ua o6rqeft reoptrrz Marrrr4Toorrrr{qecnoro aS{exra c yqeroM r{BaH-
ToBo-l4exa[zqecnoft crpynrypBr aroMa, trMeet nu4 [2]:

r+: t(r, f ,r) * f tzr., -- s1-- sr) sin? 1 -i-

- sr)'cosz 1 ,* / l+ (2,0 - sr - s:) sin' 1 _]' 1 1s,

rAC

rAe

(3)

(4)

(5)

(6)

(7)

Pacupocrpalleill{e reopl{u na a{{euru /(aBJre}rrrrr Roar\roirtr{o uo ,rofi npr,r-
qrHe, qro a${ertt cro;rmuoncrrai,i r[oplrrurr,Lro 116rpa]nacrcFr B ypanrreHr,ru

nBIl?r{CrLrrtr SJIeriTpoHa, -LraxoAarqeltocfr IIo/1 loallei'icrrtte}I cBeTol}ol.o I]oJIFI,

'' F(rof r.)il #tttilf t,f,r Ly (B)

i{JIeIIoM 1oi'. 04uario Il ypalrlrelllllr (8) coue p[reurro He yqrrrr,rRaorcrt ]lJrrrfrruo
er[{lcnta ,(onu.nepa, I{ari uarecruo, ]rptr rraJrr4rr}rr4'roJrr,rro e$SeHrou ecrecrBerr-
Horo SaryxaIMu lI BarvxaHtrtI BcJleAcrBuc croJrri rroneuui,t, u6rpa[{crrrde AJrfl aJrerr-
Tplrrrccr(oro Moxle[r.Ta? rlo;rryung11o" r,r3 peuerrrrFr ypaBrre]rua (8), c ro.rlrocrrro
Ao IlocToflrrur,tx noaoorr]{IdellToll, coBrraAaeT C TorIrIBrM r{Ral.rroBo-Mexalru.qe-
cntrM pertrerrrrorr. lloarouy AJrrr yqera BJrr{flrir,rFr a{{enta f{ourrnepa urr
6y4elr rlcxoAurB LrB r;r,rpairreu,rfl D.rrcrrltpr4rrecl{oro ltoueri.ra l3l:

^ -ex 
ftrc

- ltz mc -nn 
11v 

_.t4) q r Tlz + bi, ,

^- e x f*,o_di "irc?;;)2+tfo,

n r,- (m' tS' n - mngrr) # n ,

o- 4 -Lt ti-t-Q!l-:L0 t\t + t)6-rrW.

p : eri: p,i + pnj I p,k,

Pr,s,, : . ) Ar,s,";kEr,s, 
"ift:t, E, z

A,o: Arr:t(or1ar);

Anu: -Aon: , (ar.- or);

/ _zrtzz 
- 

wz ,

Arr: Arn: Au": Arr:O;

d,E:

(e)

(10)

e_t
n4 tdh

o2



e

;f*' 
,f; - ,z - a (2or- ,^l*)

e

;fu,
-"r- q' ,16 - az + ta\.k

Ec,rn cocraBJrflroqafl cr(opocrrr B HatrpaBJreHutr cBeroBoro ryqa
to n nognrmuoft crrcrer{e, cngaanuofi c [orJrorqalorqr{M aroMoM,
6yger paBlra

(,)': (,) /t -l a\ -"-*\'I c)'

a.r,:

*i^y*)

(11)

(12j

paBHa 2,,

sacrora

( r3)

(14)

(15',)

(rs")

C,ne4oaarenr,Ho, B Br,rpalr(eurrrrx AJra xoa{{uqueuror (10), (11), (12), orpe-
AeJrrrloqux troJlfpzaarlulo cpeAr,r, qacrora o AoJrlr{Ha 6r,mr eaMeHeua rracro-
tofi ro'. Ecnu upzuflrb BaKorI paclpeAeJrenrn MancseJrJra, To Bepofrrrocrr>
rof o, qTo cl(opocTb ABr()HeHrrfl aToMa B HarrpaBJreHZrr pacIIpocrpaFreHrrrr
cBera Jre)firrr B trpeAeJrax u r u{du, 6y4er panua

f- lrr, -rE:)',
ctn:l/ xb ,-irr ar:k, \ T ' ,1,',

rAe Au, : Z 
",, 1/T- AorrnrrepoBcr{afl rrrr{prHa. llponega ycpeAHer{r4e

a/IeHTptrqecfiolo MoMeHra rro BceM cnopocTflM, Nrbr [oryqEM cJreAyoque
Bbrpa?r{eHufl gnn xoa{$zrlueHroB (10), (11), (12):

/@-@,\2-(s)
d!- e 'r* iE tn /,ra.J

4,- e 4-f,l nL {,r, Aa 
)

, , t*?
m ln Au' IJ

0

e;
f o'12rr

-0)
oo

a

cLtt' ;

ta-a'\2-(e)
d,,:';2o0-, I a' (2a7,- it*)

-(E)',
di:

o -o trJdko
da'. ( 15"',)

f{anee, [ocrylarr ratlrNr inc o6paaoM, nan z r pa6ore [2], a uueuHo, tsbl.
pax(afl r{oMrrJrer{cuyro Ar,raJrenrprrqecHylo rrocroflrrrryro rr ]ror{[Jrencuufi noo$-
tfnqueur npeJro]rJreH]rrr qcpcB rtoa{$uqnerrrrr, orrpeAeJrrrrorqze cpeAHroro
rroJrflptrByerlrocrb cpeAr,r rr rrpeAcraBJrerrHrre Bbrparrrer.rrlrruu (15'), (15"), (15"')"
BBIAeJIfifl MIII4[{ym qaCTL B HBaIpaTe KOI\{IIJIeI{CEOTO trOI{aBaTeJIFI IIpoJIOMJIe-

HtrE, MbI rtOJIYIItrI{ BI,IPA}ITEIIUE 4IN XOE{t}ltrqUEIITA IIOIJIOIqEHTFJ C YuETOTI
e{{eHra .(ouunepa, rrorrr{ocrbro rro BHeIuHe}ry BtrAy coBtraAaroil{ee c (3).
O4naxo xoat[Srqlreurr,r uorJrolr{euaR cpe4ueft Hecr{eqeHrrofi xotruoueurlr
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IJ IrOrr0p0rrrrox{ 3q)0er{rc iJcenrarra s, lr rtoad{Lrq14clrrl,r rrorlrorqeHr,ln npar.iu1ax
IioMrloucrr pacu{etrJrerr}rfr B npoAoJrr}}ronr ar}rfierirc sr, s, 6y4y.r Bhrpair{arbcfl
)/me r'rrraqe. c yuerou crarucrtrrrecr(oro yllrr4pclrr{rr ypoBrreii aToua a{sex-
raNrr{ AaB.rrerrr4rr ra ,I{ounrrepa 3r}r noa${rarlucHr6r llr{clor cre4yroqufi nr;1:

/v'-v \ 2

,- l.;,)e2dtiltr,

! r mcAto

fo

J-
du', (16)

(17),

(tB)

I-
e26rttl;n 'f*

"o-1"*rd"o)*

(n'- (,,r * vr))z f D!,

- 
(''-) \2

, \0,,/

-_i-d.v,(v'-vrn)z*Dft

I{ari ulrTlnl'r, sr,2 oI'JII'ItIaercrl or o6r,r,rLrolo tioer}rr[rarqlroll'J]a rlor.lror1(eultfr rr]lLI
coBl{ecrrlolf /{eiiclrllrln 34l'yrauldFt u or[r{rorra /{onrr.rrepa c}rer{e}rrreM rlyJrc,
tiorli -racrorrrl 'r;7, rI& IlcJrtrrII{r.ty -1 v7., olllo/r(0JItIc}{yrc paHeucrnoru (6).

$ 2. Cocrarlr{[r fpar]tclrr,Jo frcllolocil Jryr114s11tii cueprur.r AJrfr roro cJry_
rlafl, rtol.l{a aroMbl IIaxo/IaTC,tI B I'IarHl{llllo}I fIoJIe u xoa${uqr,rerlr ceJreKTr,IB-
rrolo rrorJrorrlcr{r,rfr onpeAoJrflercfl Dhrpa}n0r{r{frMr,r (3), (16) u (17).Itan nra4no,
lla (3), o6[1ee ce,flol{T[turloe llor.rroilIertrre r] Jt:trl:lz.fi cr{JlaAbl3ae.r.ofr I{B /lByx
norJroqcrrl4ii. NIr,r lroffier{ l)tlccrla'r'Jll,trra'Ir, or1,r npoqoccrr }iari rrllordcxoArrn{rro

' [Byx crcrorrbrx ryqax c pa3.,rr,rrrrror1 uo,npuaaqracii, florroqcrrr,re, o[peAe_
JrrreI{oe xoetpol,rrlncuroA{ ,s+, .\ a ll a tirr)pr{Byercrr rroJrrr praaarlr,reii

(3i) :L

I r/rT---
7(sr*sz-2so)sinz1J. V 1., ("r * ,z - 2ss) sin2 rl" + {", - s2) cos21

Iiioa${nqr,roIrry rrorJrorqerrr,r;t s_ c()ol.Rorc1uyer rroJr1 l)rr3ar.lr4rr

1,

7 (sr * sz - 2s6) sinz 1 - -l- (s1 -._ sr)z cssz ,(f,)_:, (s, -- sr) oos 1
.(1e),

'l'ourrce, ityrrn crrera c uoJrflIlflBaquel:i (18) u (tg) a,r.oMatrfu ceJ]crir,lrBrro uo-
rJIorIIaIorcrI u rtoe$rfnqlrctlTbl nofJroqerrlrfl coornerc.r]lcgrro parJtl6l s+ r{ s_.
It] c'rarre [2] 6rr.no rror(aBarro, uro ]roJrrrpr{Bautrrr cDc:ra, orrpeAeJrfreMan (lB).
r,r ( 1 9), rJBa.urvrHo-oproro uaJrr,Ha B rtolrrrJrericrtort o6,rracru :

lD'\ -(D'\tr, /, oo" - \2, i- ' (20)

3To oaHa'raer, qro ccJIlI ,s+ 4nn nattoii-ru6o SlrHcnpor;auuoii rrac.ror6r Br{yrpr[
JlaHilLl orlrocurcrl It rorJIoutraeMoMy cDery oJIJil; urraqecrtoft rIoJrflpr3aIItrtr,
ro ,s- orrrocl4rcfr rr trorJrorqaeMoMy cBery rarrori rronapnaa\uu, y noropori
BBaL'rr{Iro llepecraBJTerrr,r 6o,rr,utatI z MaJrafr rroryocr{ aJrJrr4rrcoB rr rrafipaBJre:
rrr4c riore6anuft o6pa'noe (Sur. 3). lloerouy cpeAa, o6ra4arorqaa rtoa{-
rlrarlneurou [orJroqeHrrff s]., 6y4er coreprtreHrro [poBparrrra K rraAalorqeMy
cxery co B3ar{}r}ro-oproronaJIbuoii nonnpaaaqlrefi. [[anee zsBecrrro, arro
c o4norf cropolrbl, IroJrHafl uIireIIclIBr{ocrb cMeclr fipor]rBouoJlo]r{Ho rroJrflptr-
soBaIIIlbIx ;rryveii Hc uSMeHrrercfl c lraMeHeHue[,r t[asrr o4uoro orHocrrreJrbuo,
Apyroro t41. C Tqpyroil cropogbl, BCerAa rlrolr{rro qacrJ,rqrlo nornpzaonannr,rfi.
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r,rJrrd ecTecTBeHHbrft cBeT npeAcTaBtr4TL B BtrAe AByX Jryarer,l B3auMHo-opToro4
rraJrhHon noJrfl ptr3ar{r{u,

. Er:z naxtubre cBoiicrBa troJrflptrBoBarrHbrx nyueft tr trpeAcraBJrel{:tre o6rqero
Hoe{$uqr,reura nourorqeHrrrr B BZAe [Byx xoao{zqzenror (3), coorBercrByro-
qZX ABYL{ B3AI,I1\{HO-OPTOTOIIAJII]HbIM TYIIAA{, IIOBBOJI,SIOT PACCMATPIIBATI,
naauuogeficrBtre rroJrfl pa,qzaqtrr4 1r cpeAbr n aruocsepax r{afHzrHbrx 3Be3A

z Conuqa B BtrAe AByx BaatrMo4eficrnurt, Roroprre, n o6rqeru cryqae, sAecr
He paccMarpzBaeMoM, Moryr 6orrr u rre HeBaBuc[1\,rbrMZ.

l4'ran, fiycrb aroMbl, BBar,rMoAeftcrByrorque c rIoJreM [BilyrreHug, ]Iaxo-
Aflrcrr Bo BuerrrHer{ }rarur{THoilr none H. R arou cryqae, Har( BtrArro uB

rrpeAbrAyrr{ero, or(a3r,rBaercfl BoBl\{oH{-

rrbrM pacclrarptruarr, r{aH 6rr cocyqe-
cTByIOilIrrMU ABa noJrfr paArlaql{fl co
BaanMlro-oprorouanrr'rott rroJrrrpoBa-
qraefi u ABa poAa (aroMoB), zMeroultrx
coorBercrBylorqae noaSSzqnenrbr rro-
rJIOIIETII{'I S, I S

B cuJry cnoftcre noa6ynr4ennn
rroJrflprraoBauuofi paguaquefi o4urr po4
{aroMoBD naalrlro4eficrByer c coortser-
cTByIorqurvr froJre]vr LSilyqeLrvrfl coBep-

&

/\/\{iV
(Dlrr'. 3. Cxelta saa[]\,rEo-oproro-
narr,noii orflffirrrqectofi uornplr-

Baqult 33eTa.

ruellHo rleaaBzor4[,Io (upu uenoroprrrx orpaHzrreHtrflx, o Itoropbrx 6y4er cna-
3aHO Hnme) or raaurr.ro4eftcrrua Apyroro poAa (aroMoBD c rroJreM coorBer-
creyronlei.i noJrfptrsar{trtr. o6quuu [apaMerpaMfi Alrft oAHEX tr Apyrux IIo-
.refi 6y4yr Suaruecnue ycJroBzfl n a'rrr.toc{epe: reMneparypar AaBJreHue tr rrp.

Pacclrorpunr oAuH poA (aroMoBD, o6na4arorqzx xoa{{uqrelrroM [orJro-

rqeHtrfl s., u rorre paAzarlrrtr zHreHcnBHocrw r* c trorrEptr3aur.o (fl)..
E(onz.recreo rrorJrorqeHHoro, R o6qerlr cJryqae, aJlJrzlrrtrrIecntr rroJrflpzaoBaH-

Horo cBera B rItrJIrlHApe dodl, B rrHTepBaJIe qacror dv, n areueHre reJlec-

Horo yrJra dci', Ba BpeMf dt 6yger ({rr. 4)

dD.yrror.tr: 
- 

(,", * oo) Pdldodt':d'tdt'
Ij4ecr 2., 

- 
roeSSlulI{eFI'I' Ilelpepbllluoro rIorJIoIqe}IDfl [I

(2r)

or+:#'+

.26

(Drf. 4. Ii Br,rBol{y ypatsHeHrrrr

rrepcrrooa. E;relrenr cpe;1Lr, lrol-Jro-
qarorqlrii r,r n;ny.rarorrluii prl/([raqrrro.



ItOUusecl'no aHepr14n, u3lyqaeMoe ItrtrJItrIIIpoM dadl nc,RegctBtre trpoqeg-

ooB HerrpepbrBHoro uSJryareHmf, paBHo

d E ron -' ^r" 
o 
B do cll clat d't cLt. (22)

O-rer;n4rro, ora alreprrru, coorRercrByior.rtr,aFI TctL{oRol{y [I3Jryrle]tI{Io,6yi1e'r'

rrolrHocrbIo I(e[oJIaplraoBaua.,{nn upo4eCcoB :ti]enllepLIBIloro rroIJIoU{en]Jrt

rrpc/{rroJraraeTCfl rrpIIMcrrtli\focTb 3anorra rcpr{oI{I{IIaIII{qecItoIo parrIIoBecpIfl.

Teunonoe trBIyqeHI,Ie (22) nrr,r Moil{cM IIpcAcraBI{rL }l RllAe ABy,\ llllJIyilelirllii,

IlaBrrEIx flo !rrrTerrctrBuocTu, rrc3aBIICIII{bIX n BSaIIMHO np0TI4DOtro,lro}Itllo IToJJtl-

llll3ollarrrrbrx. IJoeroiuy ItoJrIraIccTBo OJ{eprtIrr, trSlryqaex{oe R I]eByJILTaro
IlpoqeccoB ]{erpeprilt}iloro fior.floqerrtr{fl B paccNraTpl4BaeMol\{ [oJIe c IIoJIflp],|-

.. lDr \ -.Bar(ilcr{ l=-l , Oy/U'1
\t)t l-

d,E r^n - ! x,B ud.od.ld,adtd,t,

(2Li)

Q7)

(23)

r. e. paBrlo froJrollr{He o6q,ero rerrJloBoro Z3ilyqe]l.Ufl (22).

Haxoueq, qacrr, paAuaqtrtr, ceJreHTZBHo trorJroqaeMafr B Jrililvu, 6y4e'r

lepeusryqeEa B roft }r(e qacrore. Be.nlilruHa 3rofi aHeprfir, trsfiyqeHHolf

B paccMarpuBae1vroM HaupaBJreHrrr, 6yger paBlta

d,E4c"n.r3r,: i"*gdod,ldacl'tdt, (24)

rAe .1,+-noa{SuqueHr ceJIer(rIlBHoro tr3ilyqeutrfl rloJrflplraaIIZll (+)' Cocran-
Jrfin 6anasc MelHAy [orJlolqe]IEofi v ll3flyqeHHofi SHeprrrflMz, SaMeHflrI

dhdl:-:+, tae h-uy6uua, rrofiyrrzM ucltoMoe ypaBue]Irle repeuoca:

cos|W:(r',*o,*)1,* (0) - r"*-!*"8"' (25)

Bnogn o6mqHrre o6ogsa.reuufi, yAo6HhIe trpra perrreutru ypaBrrerrun'

1,*:T , x,Pdh:dtn,

XIOJIYTIEM

cos 0 ff:(l * l,*) 1,r(0) -x-l i "*--| A 
"

tr aHaroftrrll{oe [JIfl /!-

cosl ff: (t + I,-)./,- (0) - x;17,- - f; A". (28)

LI peanr,r.rai,iuo rla?Hril;It{ r}orlpocorl URJIt]erctl BLI;IcTIeHI{e ctlbrcJla ceJleH-

rnllHoro r,rsrryareHr{fl, orrpeAeJrFreMoro ttooQ{nqrlel{l'oM uBJIyqeFII,ra /,-F. C Toqlttl
.Bpelrlrf{ ItJraccllqecrtlrx IlpeAcrau.ucrruft, ecJrrl IIa aroM naAaer cBer, gJrcltrpl{-

qecxtri,i rortrop r{oroporo ,rxfcer rroJrflp]zlBaquro l, to SJreItrlloII B arorre co-

BeJ)ruaer rarrrro ,fie rroJre6airrrrL EJIeItrpoH Il aroMe 6y4et I{oJle6arlca IIapaJI-

JreJn lro rrarrllaBJrerrr4lo lroJrflpusaqur,i noa6yll{/(alon{ero cBera. I-loarolty aT'onr

6y4cr natryrtarb cBer roii rne rroJrflpr,raaquu. Ollrrarto [poqeccbr trBJrytlc]rtltt,

l o6u1cl,r cJryqae, ue cJreAyror srrru rlpeAcraBJrcullflIvl Aalnc AJrfl [pocuor(r
rpr4rrJrera. ,[eiicrnnrc.ru,Ho, ecJrl4 I{BallroBoe qlrcJro Repxllero ypoBrrtr i--0,
a ur4lr{lrero i:1, 1'o nlr;rnttr.rii ypoBelrb pacqerlJlflercfl Ha rpir rro,trypoBlltt

ory



(2i +r---3) " i\{ar,rrrrr6rnrrr riBau'rorr'^ru arrc,{axr,t tn::Li,0 (slrr, j). ()ue-
Br{Ar10 noc.ue uoa6y}nA0rrr,rfi aflcrir]lorra c (uuioro r.r3 yponueir tn: + !,0
Bo31\'rolr{rro rroflBJre}rr,re nepexoAoB nptr ar{?e rrcnycr{a}Jrrfl c ypoBHfr ,l:0 na
BCO rpr{ iltrE{r{trx ypoBrlfl. {nn 6o"nuu[x r{BaHToBr,Ix arlrceJl / rrucJlo BoB_
Ivrox{r{brx [epexoAoB Boapac.raer. Tarturr o6paaolr, B Tex cJryrrafx, rtorAa
nuntnuii nnanronnrfi ypoBelrb trN,rcer i+0, Boarrolr{Ho [epeugryqeulre 6BaFrra
B Apyrzx, 6.rrasnux qacrorax c rloJrflptr3aqlrerii, or.flu.rHoii or noJrrrl]r,r3arllrr{
rrorJrolqelrHoro HBaHTa. r{acro.ra IIeperrSJryqer{Horo ItDarrra 6y4er paBr{a
tracrore ]rorJrolqeHlroro ItBalITa B ror{ cJryqae, ecJlrr Hlr}ritrrnfi SrponeHt ne
6y4er pacrqerrJrerr B nrarrilrrnor{ rrojrc (i:0).

lJpe4uo",araa, yro rrerler,r,Jryrrerrr,rc R Apyf,[re qacrorhl orcyrcrByer, rbr
upr,IMefrr,rr{ ycJIolJr,re Jryt111"rO"O pnBrroBecr,ru AJrfl no.rlrrpu SoBaHtroro cBel|a:

j=o

ill]-liiiliiiJlr j

/,+_[ T tA\du'* -l'. (o) 4, . Qs)

Ilonuoe HortrqecrBo aHeprilr{, ceJIeHTtrBHo uor.rorqenuoft
r{rrJrr4HApoM, paBHo

J 
o,*1* (0) dto.

4r

-vJ=l

lla ncefi aroft ceJrenrtrBuo uor.rouleuuoii oHeprr{u [e-
per,raryqaercg s rori H{e qacrore c rofi xte noJrflpr{Ba-
queii rorrbno qacr6, orrpeAeJrfieMarr xoa${uqzeurou
Repor{'ilrocTu p:

I *: p (0, d) 
Jo,* I *(0) d,<,,.

4n

llpunaeuna reopeMy o cpeArreM, noilyquM

i,*:p(0, 1; a,* jf*10;au,.
4r

Ilpoltarc4t cpal,[olllrrr c (29), t]l.ri[r.rnr, qro Afifl BhrloJrrlcrlr4g ,rryrrzororo
paBlrorcctrfl B noJrrIpr,lloBal{Ho}r cnc,'r'r: rroo6xo/{trtro c.n c,r{ylorqec ycJIoBrde:

l+np (0, i)c-.,.::,*, (29")

'r. e. 'rro6r,r [epeuSJryqculre, Bo-uepBhrx, ue SaBltceJro or yrJra 0 tr, uo-tropr,rx,
yrJroBoe paclpeAeJleIrl4e llepe],{3Jryllcrrlrf B sarrr4cr[lrocru or rrarpaBJreHl,rfl
MaflrtrTlroro rroJrfr cJreAoBaJro 6u,ranoMy }r{e !}aHorry, riafi u IlorJrofllo_
FItre. IIo-nu4uuouy, ero ycJroBIre Br{rroJrrrFrerctr, norAa nuxrrlufi yporJerrb
aroMa, c noroporo [poucxoArrr uos6ynr;1enue, r] Marrrflrr.ro]r froJre He pac-
tIIelJraeTcfi tr HorAa o'lcyrcTByer srraarrrTeJrDlrarr AenoJrfrplr3ar{r{rr coyItrapc-
Htrfli\[u. flsnerrufr AerloJrEprraaqlrlr rer{ csseri.runrrce, rrc}r },re}rrrrrre trarga.f-
Hoe troJre, 'reaa 6o.[rme rlJrorlrocrr aruoc{epbr u rrel{ 6onr,rncl pacrrpeAeJre-
Hr4e cxopocTefi coyAapfrlorq[xcrr qacrtrr{ orJ{JroHflcrcfl or paBFroBecHor-o
paclpeAeJreHzrl. cOy4apnrouluecFr rracrrltqbr r,roryr [epeBoArrrr, cocl.oEHr4o
noa6yrx4eurafl c oAHtrx yporuei.i aeerrarroBcnoro pacqenJrerrurr }ra l{pyruo
HepaBHoBecnr,rlr o6paaon.

(29',)

Ozr'. 5. Cxeua rre-
peE3[yqeEtrfi B Apy-
r'IIe qacToTr,r; EuEt-
uurt yponeur uueer

.,t
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lly;nno raliirte l,l\rerb B u[Ay r]oBMo]nuocrb [epexoAa aricprrrr,J ceJrertrrrBuo

rrorrrorqeHrroii n uo.uc (+) (29'), B roJrc paAr{aqtrtr (-). Boanro}r{e}r r4 o6pa'L-

unii upoqecc. Torlqa ypaBrreHrrr repeHoca (27) w (28) ue 6ygyr rreaaBl4-

clrMbli\{tr .tr rrx clrrrBr, 6y4er ocyulecrBJrrrrrrcrr uopea noe{{nqreur neper43-

Jryqerrr,rfl TaHoIo Bui{a:

1,.,.: tt,r,*J /, *+r"', l' , -* ,

1'.,-:rn,on. .f 
, ,* | ntro,-l , -* ,

r4e k,, k,r, rn, fi ut2- r{er{orop6re rioa{Snqlreurrr.
lS uacronrleii pa6ore lrrr 6y4eu rroJrararr lt,r: lnr- 0 n .rro ycrroBuo

IyrlucToIo paBrloBeczfl B rroJIfIpUSoBaIr.IIOt{ CBCTe BbIIIOJIILflCTCfl, A

I4I\[EIIIIO:

(29"',)

'l'or4a yllaBllelrrla repel{oca (27) tr (28) r,r ycJroBrdrr Jryqr{ororo l)auH()-
necr.ra (29) {opuanrrro orJrlrqarorcrr ol o6u.rrrr,rx ypanneuuii rropcrroca /Ull
Heno"r:IFIpI(BoIJat{Iroro cBera ql{cJleuuult rtoe{Sr4rltrerlroi\r 1i, nepe4 (tyrrrrrlr,rer'i 13,.

Paarl,t.Iltc rrte rlo cvrqecrBy BHaalr{TeJlr]rroe, IJa5.ulo4ae,llr,lfi Korrryp Jrrrirr4rr

rrorJrolqerrr.rr 6y4et onpeAeJrrr?rrca cynrnroi,i lrr{rerrc[rBFroc,rer,i 1,* !,r Iu_, rroJr\r-
qeurrbrx pemcHr{ei\f ypar:ner-rufi (27) u (28). 3u,r pcruetrufl Aaror Hal\{ r(orrry p ,]1rn{r4 tr

[or.lloqerli,rfl, rIoJIfrpI4Bar\Irfr I{oropoii 6y4er ],raMerrfrrr,cfI c t4aMerrerrueM rracrorl)r
lrflyrpr4 .rllrlrrrrt. 3ra uotapusal{lrfl pasrtrrrrra, npoMe roro, AJrfl pa3Jrl1at]r6r-\

ileJItr\Iu1I traIIpfl)I{e11I,ru }IaIIIrlTIloI.o troIIfr r,r 3aBr,rc}lT oT ero llaupaBJtet{rlfl.
ouenr4uo, qro /{rtJ no,uefi, HarrpaBJreutle noroprrx coBrla4acll o ltolll{aJrr,ru
ri rroBepxlrocrrJ Oo;ruqa, yro.n fl R ypaBHerrr4rrx (27) r,r (28) ooBrra11acl,
c yrJroN{ T B ypaBr{euuia (3).

$ 3. IIpllcryrlafl rlpal{Triqecltu Ii BsrrruoJrclnrc r{orlrypa ifirtrrr4, rrco6xo-
;1uuo nrr6parr, 'raliofr Merol{ all4creHHoro lrrrrerpfll]oBanr4rJ, rtoropr,ti4: t 1tr,r

ncei.i rpouoB,qnocrn Br,rpaixeilrrfl 4rn noa{$nqflcrrra uorroqeurla (3) rroar]o-
;rw:tr 6s c HauMel{blxeii aarparoii ctrl r,r BpcMerrr4 BbrrrtrcJrtrTr r{orlrypr,r np}r
paBJrI4sHBIx DcJItrrlllHax LI rrarrparJrelrr,rflx trfarrrrarrHoro nonr. I'.IooroMy ]l,t
ocraHoBr4.rrtrcb rra rreroAe c, r{ail4pacertapa [5], rroropr,rit 6lrn pacnpocrpa-
nen Nl . Ty6epr 16l rL l[. I-apuccorl [7] /(Jra l,t, r4BMcrrrrroqeiicr c orllr,r-
"recrr ofi r.rry6r,ruoii.

Vpannenlrn ueperroca (27) u (28), rrperre6perar aBrrMyrarrr,rloi,t acrlar-
nre'r'prucii (29), nrolrrrro 3&rrrrrcatl rrllii

v Ib- 1,+ - I tr- ).+)
dau L

(30)

/,+ : o,* J'* @ *
4r

+1

],
L,+clp. - t',.*U.,,

rl{e

PI

l* :1nl;-d",, :(r,* o"a) pd.h (31)

(32)p: cos [.i.
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Pemerue ororo ypaBnerrurr Ha ocHoBarrutr pa6orrr [6] uorxno rpe4craBtrrb
B , BZAE

1"-", ( g 1-[- 'l

/,+(0, r,):zIi B'H (p) {p -+#a,[11r,(tr+), (38]'- lrt z^I 
)

r4e 11 
- cpeAHee, oco6nru o6paao,V B3BerrreHrroe BHaqeHue no acefi otrTtr-

.recHoft rly6une:
trt-L++ar. (34)

flepnnfi rrJreu trpaBofi sacrs ypaBrreHtrfr (33) nntrercff pemer{Eeu 4nS$epeu-
quaJrr,Horo ypaBueuz.fl (32) gnx

It-It-const.

!,t- COnSt;

lI(fr) -Syuxrlma, ra6ylzponaulrafl B'pa6ore [B]. o, 
-nepnuri uoueur aroft

$yuxrlza:
I

,: "ipI/ (r,) dr,.
0

9rcneuur,re BHaqenufi trepBoro MoMeHra 4aurr n ra6n. XXXIII ruzru [9].
A/t B ypaBHer{I{u (33) - nonpanovnrrft qJreH, roaurraroqrft BcJreAcrBZe
uaMeHeutrr 'rl,t c olru.recrofi r.ny6muofi:

a cJleAoBaTeJrbrro, AJrfl

).1 uu6upaercn

Br

At 
- 

vl s11 r 
- 1-1- 1'4 

or'

tatt,.tro6Lt
@ --18r,.,-,
J 

ar.+e ^* d(, #):o
/,

u,*:iol1e Fd(#)

(35)

(37)

(36)

Ouerrr,r4no Ha ocHoBaHvw (34) BccrAa Molr{Ho nu6parr ).+ rax, ero 6yger
BbrrroJrrrflrbcfl paBeHcrBo (36).

Aos HerrpepbrBHoro ctrenrpa sSruau KpbrJrbeB rwvfrw trorJrorqenurr
7j,+ 0 ra L*: l, IIQ:.)- 1. lloarouy Arrr HeupepbrBHoro crer(rpa

If"n (0, il: ta (p * p). (88)

Paa4erun (33) ua (38), uu roryquM Bbrpameuue AJrfl ocraroqsoii unreHcrrn-
HOCTtr:

11(p.): ,'o* (tr) 1Ar.,- (r),
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1'A(l

(40)

(411

firn o6.nerqenurr srrsucilegrt Berrqr, l+ , Dr+ tcnr. (36) u (zT)] Mo]r{Ho
l.rai,i:rra u x nplr6.nu )r(eHHbre Ber uqtrHbr, zcno.rrtao n au:$oprrryflur,

55It :), g).n (cz;); Br+ * I*:8,9,tr (.r,);

- -*rVl:; - -rrl{ 
$2)

-zi- 
ZrL\/A, 'td- nl!

9ucna rt. w gt. ra6y.rrupooauu n ltO] . ,(a.rree, rro otrpeAeJreutrrro,

': 71,+*lt:3,(+:\oK+.'vr 2iy x./

Bne4n B Blrpalxelrun (L7) u (tB) o6oauaueHrs

v 
- v".h ; v/ 0.,.

Pt.z: ----f;--_.---: - th' -'D ' *-EG'
v - )/L _ li e2l,i,t,r: *r: r s,o.:4ff;,

MEr trOilyqtrM CJTeAyIO[tree Bbrpa?fierrve [Jrfr .90, ,sl tr{ s2:

so, 1,2: ' 
LT e-!'

,"i_) ., a 1p;; ry dA : t.,ogr, r,r(ai po, r,r),

tr, cJIeAOtsaTeJIbHO,

sr : s,o 
{ } fr, * il * } Qpo-er - ez) sin2 1 *

r ' l/ 
-! Z y atzvo-pr- 9r)2sina r *(p, -- \z)rcos21 .

(43)

flpunrzuan Do BHtrMaHrle (48), qarigeu:

. K+:K+(a. y- V,r- Vr- 11 
- 

1 
7

. K+- Ka(a, u_y,itt, )1, i:t(gr*gr) +[tzvr_ 9, _ 9z) t
('7)

3ro upeo6pagortaur4e N{r,r c/{erraJrr{ /{Jrn roro, ,rro6ur Moirtuo 6u;ro nocno.ur,_
tsouar6c'I ii'rlfl IJI;lqlICJrerirIrJ lioS*(truquellTa rrorJrorqe]rufl z3Becrrrbruu ra6ni,r-
qamu [111.

Tax nati r eroii crorr:e B t{aqecrRe ulrr,rMopa A{L ,,poI,rBrJeAeM Br,rrrircJle-
HrIe itorrrypa JrrJnr'r1'r /(Jrfr coJllreqHoro rr-ETrla, to ,r1a;rrr,neliruce ynporqelrlle
IrpeAcraBJIeHI{',r pelxeHI{fI ypaIrHelrr4fr rreperroca IIpo14SBeAeM lr])f4rvlorrrrlrc.nslro
rt arlrocrlepe oo.rnrc{rrror'o rrr{rna.

(44)

(115)

(46)

3t



Ta6rrqa 1

1((2r) trprr fJ - 0

0.02

0.0,
0.10
0.15

0.2 ir

0.50
l.0t)
2.00

5.07

4.03
3.00

2.51

1.91

1.I9
0.703
0.467

a),-0

0.954

0.9i;4
0.95.1

0.951

0.954

0.9ir4

0.954

0.954

0.s 32

0.837

0,842

0.844

0.845

0.84ti
0.85:i
0..9r-rE

0.296
0.303

0.313
0,330
0.3 36

0.350
0.368
0.390

0.02

t).17

0.4ir

0.0.1

0.911

l. r9
2.64

4.25

I o^:,,,, ar - o.05 
1", 

uunrr rr,,,

3.42 . 70s

3.46 . 10e

3.48 . l0s
3.50 . 100

3.51 . 10e

3.53 . 10e

3.56 . 10e

3.60 . 10e

Roar,,vcnr (rr,ranvecfinli pa3pc3 arMocoepbl rrrrflra, paccqr,rraHHbrr,t B pa-
6orc (r2). Rc.nr,rqr,rna"40 B lbrpa,{reHr,rr (43) orreub ci{Jrrrro Morrflercrr c r.Jry-
6unoii t, (cu. ra6il. L, croir6cq l)). HarrpornB, ijeJrr,rquna /(1 (a,"-,)trt,,)r.,^()
trBMcrrflercrr c rJry6r4uor,l c.ra6o (cror64u 4,5, 6). [o orrrr,rrrecnorl rny6r,rrrr,r
at - 2 1(+ u3N,reHaercrr B0ero ua 3-40/o g,,r,t qerrrpaJrrrHor-r qacrrr ilrrruq tt
I{ MaHCr{MyM lt ABa pa3a n upLr.[C. ]IOaroMV BeJrr,rqr,ruy K+(a,,,-,,rk,,tr,, T),
ItoTopat{ I,ItsMeHfIeTCfr R SoIrIrCIIMOCTr,r OT paccTotlnrrtr oT r(ellTpa Jrrrrllrrr rrpr.r
3aI{afIHoM MaIIII'ITIIOM flo.ue' Mo}I{IIo pacoilIaTpI,lltaTb IittIt flapaMeTIl, oIIpc/{c-
larorql'rr,i lleJIr,Itll4Iry )' r; pac"nnurrbr\ Torrriax Iiorirypa.{lt}r-r,rr,r. Ifclrlr lratntrt-
Hoe rIoJrc lIMecT SIIaqI,rTeJIr,[LII,i l'I]aArIeHTt To K rro Mo]r{0T Er}JlFITbcfl Tar{rrN,r
rrapaMerpoM. TartnM o6pa3oN{, IIpn 1/: corrst,

).*: (t * ria)-,: y(r, Ka), (48)

a cJleAoBareJrbrro, IIocJle BsBerrrr{Barrr{n {yuHqr.ru x IIo ofirllirecHoi.i ury6nHe
corJracHo (36) z.uz (42), wu roryiruM:

I+ : I (1(+). (4s)
3To noenonflcr rpa(burlecr{tr rrocrpor,rrr, BaBr4cr.rMocr'}, ocra.ro.ruoii urlTerrcrrrJ-
IIocrlI r-p (u,) ot l(-, Ntn paBrrr,rx Br:r&qeHrrii p- cosl'). Ilocrpoul r.pa$r,rrir,l

,'+ (tr): .}l (K+), (50)

I{erpyAlr.o uafrttr ocTarorIHI{e rI}ITenc[rrJlrocrr ;rr,lunii, ccJrrr 11porrBlJccrr,r ]lIi-
qtrcJreHrre 1(-r uo $opuyre (47). lanlrM o6pa3oM, Bcrr pa6ora rro orpeAe-
JreErlro liollTypa SaHrK)qaerc.g B Br,IrII{cJIeHr.rl.{ nepeMerrrto4 .Iacrlr s+ AIa
Bbr6paIIflofr MOACJTIr arl,rocd)epbr.

f\rn reopeu{qecFioro flocrpoollll-rl r{oHrypa AocrarorrHo rrpor43Becr[r r]br-
rrr{cJre}tr4e BeJrtrq[fr6r so n 20-30 ro.rnax lrorrrypa. rlro6rr cyAr,rrr, o roNt
iiAIT ITO}ITYP trBMEHflOTCfI I] SABI,ICIIMOCTI,I OT H , i, , TAHOE I]IrIq14OJIEIlLt(,
HylnEo cAerarb /urtl ll.EAa rle.rrtrrr[ll rlaupfl]I{OErrocrrr rroJrfl u cto yrJra Ha-
riJrona Ji HaupaBJrerlrrlo la rra6ilroAarurfl.

S 4. ll crrrrarr c nc;lyrqor?ca rra o6cepBa?oprrr4 pa6orofi ro oflpo/(orrelrr,rro
MarI{I{TIII{x uo,rreii coJtHetLtII{x rJfITeH, M6I B rracrofrrqee Bpetll;r ral,roelr 6o.71r-

)oUJ



ilofi crenrpo{oroMerpuqecxtrft Marepl4arl AJIfl ltfrHttv Fe I 6173.3484

(o'rr-y,Do, c BeeMaHoBcI{IrM pacrqenJreHtreM $) floarouy rptrMel{trM

paaBtrryro reoptrIo x etoft trruuvtvt xorff crpyltrypa pacqelrJleHufl TaHoBa,

qro npr4 rrorJrorqeHEtr r(BaHra BOSMOlr{sO [epeuSryseHze B Apyrze qacrorbl.

Bepxnufi ypoBeur, aroro rplrlJlera He pacqerlJlrlercn (7-0) v. rBJlflercn

o6qnrvr.
B anrpanreuuw (43) AJrfl I+ uana neo6xoAtrMo BbrstrcJltrrl g.rn nn6pannoft

Jtr,tilI4,v. BeJIuqully

lo: p (2" (II) -f- r" (II-)) '
(5r)

BOAopoAa,

BoAopoAa.

z fi, (H-),

soZi, (p"T) ar..
'to - B, (!l-) + ,q, (H) '

(52)

rAe .rFe - orrrocrrrcJrruoe o6arue aroMoB Fe ro orHoIrreHI{Io It BoAopo[y.
BenuquHa Z, oapegetnercfl za coBMecrlroro perrleHrrfl ypanuenuft Eonrr{uaua
u Caxa:

S6l7Oro _E0 U _
tv Pa,

rae z. (H) 
- 

uoo{{nqrreHr rlerpepblBttoro floritotqcu],Ifl aroMaMIa

," (FI-) 
- 

uoedr{nqmeur rrorJroIrtrcrll{rr orplll{areJrbFIbltvIpI uo]Iail{fi

Ecrll Drr{ Hoo$rfurlnenrr,l coorBercrBeIIIro o6oarra'tlrrs 1?r (H)
c pacrrero\{ rra o/\r,rn rrelirpa;tr,ttuft arou Bol(opoAa, To

er

, -7tr
z,(p,, T\:lY ^ ,1\'t. ' uttuoY

. el,

$:1,.49 P:, eltr.r 7"lz

(53)

(54)

6d 
- 

rloTeltqr{a,rl r{oII1,I3a1(I,ILI aTor{a, 8'01 - 
CTaTj,IC'lr,r.rectillii Beo I,IcxoAHoIo c0-

ctoflrtrrfr, el 
- 

orrcprlrn noe6yarlcltI{[ paccMarprlBaeMoro ypoB]lfr, tl.o tr LL1-
cyl,n{bl rro coctoflIr}IFIN,r ,IlJIfl uelirpalslroro .r,I IroIII,rBoBarllloro aroMoB. Be.nli-
qr{urrr artrx cyr{N,r /tJJrr pa3IIIix rc}Incparyp /(atIbI IIa SrIr. 6. l{;rn rtuanr,rx

'rcMrreparyp N,rbr rrpoer{crpaloJru]loBaJIrI BLITII{cJroHral l.{laaca [13].
$ 5. f.nn toro .rro5r,r rrl)or,rBBocrtr nau6o.,ree l]all-r,ro]IaJIbrrr,ri,i rlr,r6op rapa-

rlerpou /tJrfl pacrrora lrolrrypa .rI.lrrrrr-Ll )'51734, NU,I RuatlaJrc o6paTuucn rt ua-
6ntoTlerrnnlr, Sra,rtnrrr,rrr rrpr,Irra/l;[e]r{}IT ri Jrrru-rdflrr cpeilrroii trrIIToIlcrrBIIocrrt

(uo untarc Poy.laula 5-6). Iloorouy rran6o,nee BalI{IIbIN,I IIalla\,IcrpoM aB-

Jrflercrr BeJIl,IrrrrrJa 'lyp5y.ueuruoii orropcicrlr. lzl a crreiirporpar\{[,I, rro I{oropbl\r
rrporr3Ro/tr,IJrr,rcL olrpe/r,cJrclrr]r.fr N,raIrrr,rT.umx no.rrcii coJIrIeq]rlix rflTeH, 6rr.rtr,l

ru6parir,r crreiir]l6I o utrn6ci;nr,ut!rN,r r\,rarrrr.rilrrr{N,i Iiacu{elrJIeurrcI\{. O7trua r,ra pe-

rrcrporllar,rx,r rrrtrr{r ).61734 rprr frorIo 2/100 raycc rpellcralrrleua IIa Sur. 7.
'Iartoi,i Brrl{ Jrr,rrr,rfl l,rr{cer, ecJn{ flepeA rrlcJrr,Io cuexTporpaifa uprIMeHrIrB
rroJrrrprraaqlrorrrryrc Haca,rlrry, onr,rcalruyrc r pa6ote [L4] u cocroatqyrc uu

rroJlrlpor{AHbIx rroJrocori, ubIAeJIrIIoqrr\ rrorreper{eruro Itone6anuR Baarlr{IIor
lreprrerrArlI{yJItrpHr,rx rrarrrpa]l,rrc.r1lrr"{, r r n",lacrlrurtu n 1/r).. 11a6op rloJrtlpou/(-
H6rx noJrocor{ noMcrrlacroFr rlclloopcilcrr]cHlto rIepei{ IIleJrrrlo cuertrporpa{a.

J Hsn. Itpslracrroii oOccpBar., T. XIX ,,

rAt)



Hzme Mbr paccMorpuM poJrb arori nonapzaaqzonnofi HacaAHr{ a {opnnupo-
BaHZu zao6pamenz.fl HouTypa Jrr4uutr B crrer(rpe.

Jluuefinas Aucrepcufl ctrenrporpa$a cocrar;rner 0.274Lfwxr (IV uopn-
AoH cnenTpa). B,rarogapfl BHaq[reJrbHoMy pacqerrJreuurl Mo[{Ho cstrrarr,
qro Bo BHerrIHtrx qacrrlx ItoHTypa, HaqrrHarr or IleHTpaJrsuofi .ractu Hpaft-
seft xounoueHTbl, orcyrcrByer BaMerHoe 6neu4uponanr{e Hpr,rJrou cpegnefi
twHttv" Tpr{urera. 3r:o noeroraer nocrporrrr, r(o}rryp xpaftneft KoMfroHeHrbr,

ueracnarxeuur,rii 6teu4upoaaHr{eM.

f{auune raxr{x uauepeuzft AJrE

IrIecT[r coilHeqH],rx rrflTeFr rlpeA-
craBJreHbr s ra6r. 2, n Horopoft
Atra4 - ua6.nro4ennan rroJryrnzptrHa

n^.,-r"*t rl.-"f-*ar^"lr*-*.*\ daA

(lnr. 6. 3arucuruocrt cyMM lo cocrorr- rDr.rr. 7. Perro.rporpanrlra fiil:gri,u. Fe
HurrM or T )\rx Fe-(ao) uFe+-(rzr) I6173AB coJrueqrroM rrarue.(fI :

(uo Hraacy [13]). :2400 r'aycc; cggra c norapouguort
rracalirofi rrepeA u1errbro cneHrporpa(pa.)

w. H- Hatrprrlr{eHuocrb MarHrrrHoro uo.rrr. f[lr Ha]r{Aoro trflTr{a [poI4BBoAtr=.
,rocb onpeAeJIeHZe rloJryllupuHbr lr qeHrpaJrbHoii ocraro.ruoft r{HTeHctrBrlocrrl

,qJrfl fipaBofi u JreBoit r(oMrroHerrr paculerrJreHlrrr.

"\i nrrra
lJlyOIIHa Jlll-

!UIII
H, r'rycclr

2100

2200

2100

2 100

2200

?800

Ilaccrorrllre
ntrTr{a oT

llerrTpa Il{cI{a

V

.R

V
n
V
R
V
R
V

n
V
R

0.50
0.58
0.5 3

0.5 3

0.o J

0.,t7

0.4i
o.47

0.4 Li

().o I

0.4'1

0..t 2

0.37

0.38

0.38

0.33

0.35

0.119
0.717
0.11 5

0.127

o,127
0.124

0.1 17

0.r 23

0.110
0.112

0.I18
0.118
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q
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Pe;lyttqnu It r,IcrI,IIIHott lo"rryrllrlrrrrio npor,rBrJo/{rrJrr,ror, Ba llBe onut6nz :

aa onlr6riy dtoriycr,rpont{r,r r.r Ba rrr]crJ)yMCnralr,ur,ri,i: riorrryll.
Paccuorpulr rrocJleAoBareJtr,uo arr{ Aae ourr,r6nrl.
1. Ouru6rta {ortyc14ponxn. B IV uopn4rteno6Jracru ),61734nprl

yrJre rroBopora pertrernr{, parrrloM 1rB" (yron 4lr{panquu), paBHr4rla Me}fiAy
carr,rrraJrl,rrrrM D MeptrAr4orlaJrr,rrbrrr $onycaur{ cocraBJr-fler: 7 nm upra $onyc,
rlorl paccrorJlrl{r'I ltal4cpbr crrer(Tporpa$a r 10 lr. 3ra acruruarrtrrccnarr paa-
I{ocTl, IIo BalJrrcrlT oT nopaAlta cfleltrpa, Iro tl3r,Ierlflercfl c rloBo})oroM po-
rlrerltlr. Otra ur,rettalla or{crcrlarlr.recnor,f oull6-rroii nocrolunor-,r 4uSpanrlraon,
nolt perucrttu, Ec.tru I{ oAllox{y I,rB ripa0B llcrrrerrit,r paccrorlltrc Mg}r{Ay rnrp}r-
xaa,Il lrerpepr,rB rlo y6rtuae'r (ri.nr,r noaitaclacl.), To R x{olroxpoMarr4qecrrrrx
Alr+parlrpo]rallrlblx JIyqax llelxerHa AcJraerca arirJrrlaJlot:rruoiir cna6ofi {LrJIrrH-
gpr,r'rccnort JIrrr;e. Sror e${enr uo71po6lo paeo6pau n pa6ore [15] ra ouu-
caH B [16]. IIpr,r pa6o:rc c rroJrrrpr,rBaqlrorruoi,i uaca4noii Ba atfrbertrnnrrr,ll?

{ortyc 6pa.rrcr cpc4rrr,rrt Mcir{Ay r{epr,rAuorra.[br{r,r}r rr carr,rrraJrLlrr,ru Sonycom.
l'arinu o6paaom, ourr,r6rta rr (rortyce cocras.rrflrra 3.5 urt. D:ra orun6na nprl-
IloilcT ri yIIrrrpe1l t,lIo Jn{llur,r Fra I}eJlr,lrrr4tty

(55)

rAe I - fipoeHrIr{fi Ilotrepe.IHoro paBMepa per]err(r4 ua h.nocxocrr, treprreH-
nr4nyJrflpHyro H ocrr perrerHa 

- HaMepHoe seprraro creHrporpa{a (l: -L cos g);
g-yrofi rroBopora pemerr{u; Z-paauep perrernu. Tan xax Z- !4 cv ,
g:48o, Al:3.5 MM, ro

As - 0.039 MM : 0.0104 A.
ILg ra6il. 2 rr4uo, rrro cpeAHfix ua6nro4aeMafl rroJryrtruptrHa we 12 uruuit
paDHa

A).a@-0.1194. (56)

Cle4oeare;rbrro, rroJryrur{prrHa, r4clpaBJreHr.rafl Ba pacsonyclrporny, 6yger
COCTABJ]ETb

A).r,c,, - 0. t 19 0.010 : 0.109 i . (56',)

2. OurLr6tta ea l,IIIcrp)rltcirraJrr, lrr,rii riorrl.yp. Izlaltcpe[r4fl tr]r-
crpyMcHraJlbtloro l{onrypa 6sr;rru upolr3le/{cr1r,r 13. Byu6oii rro.irur{r4r{ r{ptru-

- --_^ c
rorra /.bb'/OA, ccl'ccrnerrrrarr rlr,rpuBa rioroport, uo 4aunr,ru [17], cocraB-
Jltrcr 0.01l A. Ilo rrallepeul{rrrr By,u6r,r, rroJ]yrrlr,rpr,rrra r{rrcrllyN,rcHra.rrLrroro
r{onrypa n IV uopn4ne cocratiJrrrcr

A).rgsr: 0.023 i . (57)

I4cc.rre4oranue lla paapclnelrl4e i,r30rorrrrareciu,rx "rlarurii IIg- ).zr358 A ,or,aauro,
qro B VI uopaAne ara pcucrna xopouo pa3peruaer Jrr4rr[rr, HaxoArJxlrrecg
Ira paccrofluraz A).- 0.0114. Iloarouy roJryrtrrrprrna, orpcAcJreuHan B. Eym.-
6ofi, nnnnerca rrecIioJIbIto 3anr,truetrrroit, BoBMoir{11o BcJreAcrrir,rc 6o.lr,mefii
rroJryml]pl,IHr,r erort ilfirtL[w n retlcnepoucttofi rpy6nc. Iraaperucrrlre Lr3ororrE-
qccrtlrx .nlrgmi,i yxaSrrBaer, arro rrrrcrpyxreHTaJrrlrr,rri rtorttyp 4lr IV noprl4na
/lo,rlr(cH 6rrts parrcr 

-
A)1,n"": 0.016 A .

ls: f 17,

a*oi)



O4nano [pr{ BBeAeHtrr[ trofipaBr(tr Ba rHcrpyMeHraJrr,Hbrii nouryp narr 6y4ervr

trcxogtrrb uB BeruutrHm (57).
Tax nax ua6.rrro4aeurrfi Houryp lrzHrru 161734 u r{HcrpyMerlranrnr,rfi

noHTyp MolnHo [peAcraBrrrs c 4ocra'ro.rHoft AJrfl rrauux qeneft TorrHocrr,ro

raycconoft Hpranofi, rircrrl]rHafl rroJryilr{pr{Ha 6y4er paBHa reouer:pu.recHofi
paaHocrl{ tloJryrullpr{Hbl, trclpaBJrenuofi aa oruz6ny {oryca, r[ [oJryrur{punbr
trlrcrpyMellTaJrblroro riou?ypa :

A),r"*: /aL}*, - aL?,r"*

Taxuu o6paaou, cpeAHrrs rroJryr[trpuHa xpaftnux noMrroHenT pacqerrJreHrlr],

BrrBeAeHHafl rea 12 xoutypoB z trclpaBJrerrHafl Ba trHcrpyMerrraJrbur,re otuaw6uu.

paBfra
Atr,", - 0.106 A. (sB)

flpousne4em trcrpaBJrerrtre qenrpansuofi ocrarosnofi uHTeHczBHocrrl xpaft-
neft HoMrroHeHr.br. llz ra6t. 2 nufiuo, qro cpeAHflfl rny6una IrwHfrT co-
CTABilflET

ru,p:0.49.

l4anecrno, qro ecrtr noHTyp npeo6paayercfl c coxpaHeuueM oxezsareHruoft
lutrptrrrbr u {oprrarr itpunoft laycca, ro ero rry6una zaMer{flercrr ts or.Horrre-

nuu [tB] p:/[cI
I-Ia ocuoaauuu (56) u (58), P:L.72, a cJreAoBareJrr,Ho, trcrpaBJreHHafl rrry-
6vsa nantum 6y4er

ri,cr : 0.49p : 0. 55. (5e)

tlucnenr'rr,re Bllaqerrr{fl rroJryrlllpzn.br I{ rJry6uEr,I Jllrrrrrz rroaBo.lrtrJlr4 [pI[ HaId-

ryqtrreM corrracr4rr reoptrr{ c Ha6nm4elerznv,rz, IryreM MEroroxparHrrx upo6,
nrr6parr Befluqruy typ6y.neuruoft cxopocru, nxo4arqefi B AorrrrJrepoBcKyro
[oJryr[r{prrHy A,r2.' paBr.ryrc

ur- l.B0 rtu/ccrr

s 'Iirr I09
"i'- 4n 4r'

nplr noc'r'orurroiir

"S 
6. 14cuo.rLBytr MeroI{ BbIrr!ICrorrufl oc'raro.rHoi,i llrrrolrc-l,rr}Irocrrr, r,IBJro-

incrrurrfi s $ 4, Mr{ rrpoBCJrr{ rbrrlr{cJlc}rrre /{Jrrr ycrauonJlerlr,rn Sopur,r BaBrrcll-
Mocrtr ocraroqrrori rrrrrcrrcrrRrrocrrr i'-r. (pr) o'r /(-r- (50). Iiparplrrroclroc rrpel(craB-

Jrorll,re 0rort aarr,rcr,rl{ocrll Aarro rla r[r,r. 8, rAe rro oclr a6crlr,rcc orJro?ricrra

BeJIrItIurra "d(, uo ocrr op/{-r,rrrar r (p) - rra paBJrr{qHr,rx paccrorrlr4rrx or r{crrrpa
l(r,rcrra Comrqa.

Itant4rri,i rtoorlSllqr,rcu'r rrorrrorqelr[rr ,s+ rr ,s- Aaor rraM xorrryp Jrtrarrr
trorJrou{clrl,Ifl u JIytIax co Il3auMIIo-oprorol{aJlbllofi rloJlapuaaqucli u lloaTor{y
tta6;rroqaeur,rrl rrort'ryp r(pr) 6y4et rrpcllcraBrrerr cyrrl,roii ocrarorrrrbrx rrrJrcu-

,t()



crlBrrocrefi. C yuerou yctorufi HopMI4poBlttr ltoHryp 1twu:rvlw orrpeAe4fierog

Bbrpa?fieHr4eM
1

r (r,): ! t.. (e) f ,- (r,)). (60)

Ha {lrr. 9 upunogntcfl nolrrypbl trrutuvrtr 161734 AJIrI tr-0.80 rpll paBrrtrrl-

Hbrx opr[enTar{uflx MarHI{TIloro rIoJIfI orHoctrrreJlblro ilyqa' SpeH[ir ('y :0o1
20o, 40,50o, 75o, 90') upu IroJIe B 2500 raycc.

Ha Srr. 10 gaun Hoa{{uqzeurbl rorJlouleHr(t{ AJIfl arofi nrauuu.

Ha {rr. t1 uoHaaauo, Har( rz3Morrfrercfl gr(Br{BaJreHrFlafl IIrI4prIHa llvufril
c r{aMeHelrueM ylJra Me}r{Ay .rIoJIeM I4 flyqoM SpeHI{f , C poctom yrJra T aIIBI4-

rdp)

g-75o

o=00o_

0=20o

A?t 002 a0.? 0/]4 005 Al 02 AJ 0.4 05 A6 0.7 0.8 0.9 /0 /(t(p,q)

(Drar. 8. 3anr.rcltltoctr ocratosrol,l trr{Tel{claBrrocrr r (p) or I{ (p, a) llr
pa'JrrrqlrbIx nuu."it' .'rlTl'r'-".%;r"t':,?, 

?;o 'u' 
II -r1':0'30

BaJreurrrarr rrrr{prrHa HerpepblBHo pacrel' (n npegenax 0'( T < 900). Ilpu ua-

r,reHeHtrr[ 1 or 0 4o 90" enBtrBaJrel.rr]Iafl IIrI{pt4Ha yBeJrl{q}rBaercrl Ha l8o/0.

Ha Slrr. t2 npe4c.raBJrerrbr r(prrBbre yreJrrrqeHtrFr onBIrBaJIeIITrroft urupllurr
B 3aBr4C[IN{OCTU OT BeJIZqIIrI6I Harrpfl]nerr]rocTll MaIIII{TIIOIO IIOJIfI IIpI{ OA}IOM

tr roM )ne yrJre 0 (p:0.80) u Arlrr T:20o w 1:75". I(art uu4uIr,I, sItIlI{-
BaJTeHTHaFI UrtrptrHa BospacTaer cr4Jlr,Hee c yBeilI{qelrr{eM rIoJIfI npu 6onr,urelr

yrJle T u yBeruqrBaercfl rrpl4 2500 raycc tra 25of o rlprr T -75. ,[,nn Toro

.rro6rr [peAcraBtrTb poJrr, cI{JIbr JrtrHI4r4, Mbr npoBeJrtr BbITII{cJIerII4e I{oHTypoB

trpr4 Tex lne npeAloJrox(eHr{.flx o BeJrr{qr4Hax typ6y.ner-rtnoit cltopocrlr rr rro-

cro.quHoft Baryxanzfr, rro AJrfl Jruu:u,u, c qeutpa.nrnofi r{rrreHcl[Blrocrblo

ro:0.16. Pe4yqupoeaurrafl nptrBatr trllfl" arori nrannra n.nR onpeAeJIeHIr.E uo

xoaS$uqreury norJrorqeHtrr ocraro.rnoft rrrrrerrcrrBHocrl{ rrpeACraBJIeIIa Ha

$ur. B (Hpnoar 1). Ha $zr. t2 AaIr pocr altrrnanelrtsoit ruupplur,l AJIfl

arofi nunrau rrpra r{BMeHeHZ.I{ troJrr ot 0 4o 2500 raycc' Itan BIIIAHo, rrpu

I - 75" onBr4BaJrerrrlrarl Ilrtrpl,rHa ItJIrr uau6olr,urcro rIoJrfI yleruqlrflacr,

ot



Ha 350/0. cre4yer ynoun,yrs (.11s r pa6orc lr4l yme yr{a,brBaJrocr) pocr
3l{BllBaJreHruort urr,rpuubr Jrlrrlrrlr ).6173 i Ha 290/o rrptr [epexoAe or $o.ro-
c*epu I( nflrlry. Ectlr neplra reoprlfl, To aro ytseJrtrrreHr{e oxrr,rna;reriruoii
IIIIpI{HLI CJIeAyeT OTII0CTI,I TOJILITO Ba CqeT lralHI,ITrrOIO IIOJIfl.

$ 7. ll BanJlloqctrlle paccNlorpu]'I lloflpoc o Horrrype Jrr{rrr4tr rrorJrorqcrrrrfl,
rro;ryuaeuort rra creKTporpaMN{e, ccJr[ [e]leA x{eJrr,ro cneH,r.porpasa Haxo-

@ur.9. I(ouryp riznzu Fe I617g A ArE p:0.80 npn paarzqubrx
ylrrrax 'J. H:2500 raycc.

\u'tcfl [oJrfrpor4AHatr ]racaAr(a, cocrofru{afr trB rrJracrzuHlr 1/o). tr troJrflponAa.
3ro utteer orpoMuoe BI{aqeHZe AJIfl orrpeAe Jrelufl. HarrpaBJreHtrrr Marrr.ETgbrx
czJroBbrx nlrsuft n paftoue pacrroJrolHeHr{fl ctrJrEHbrx uorerl. o4nonpeueuuo
rrpor{sBeAeM cpaBHeHr4e C {opuynauz czpca [19], noropbre paHee cJryrr(trJru
4rn aroft ileru [20].

Paccuorpnn, HaH r4aMeHflercfl noJrrrpr[Bar{zrr u uHTeHcuBHocrb cBera trptr
trpoxo,fiAeuuu qepea orAeJlbrrbre orrrltqecnze BJreMerrrr,r uoJrEptrBar{zonsoft na-
caAr(u.

Bua.rare paccMorprrM, r{aft rrpeo6paayerca r* (p) u r_ (p'.) upz trpoxoE(Ae-
Htru rlJlacrtruxu 1/n)'. flonnpmaaqr{fl DTtrx ocrarosHrrx uHreHctrBrrocteft oupe-

-a2
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I\e Jrfl eT c fr Be JrEqtr H aMI{

rI EIItrl fl :

/D,, \ ir,, \
(ul)* " (r,,)- tcu' (te) w (20)l'

("4).: i!-:itss,

(3+ i :i #- i'ss"

Bne4eu o6oana-

(61')

(6L',)

-a/ y{" +0./ . +AZ

t

,75"
.'1

1r=

Our. 10. ftoa(pr[uqlrenur rlor.rrorqe]rrfl s+ Arrfr 161?3 A
rtpu E : 2500 raycc. flynttrr{prrafl r(pnBarr orrrocutca.n "_, crrJrortr-

'I'orTlarnore6aumn orl{x AIryx BBarr}ruo neplcrrAr4nyJrflplro noJrrrprr3otsaHHbrx
MoHoxpoMartrqecnux flyrlgri Mo]r{rro Batrrrcarr, B lrrAe

fr*: g Sin trll,

U+:b cos trlr;

y_: r,'sin oll,

y_: b' cos rrll;
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npuqer{
r*(p): a'*b',
r- (fr) : o'' + b''.

(63',)

(63")

I{am4oe ze Hone6anuft
sr,rx Hone6auzg. Tan HaIt

^v%

(62') n (62") inoxtuo paarrolnrrrb Ha ABa Hpyro-
npeo6paaonauun none6aunft (f) u (-) coBep-

trreHrlo roxrAecrBeHHEr, Mbr 6ygernr

rrpoBoAurb r{x AJr.fr oAHoro xore6a-
nnn (f). Paenaraelu xone6auue (62')
Ha ABa HpyroBblx:

4,r*r: i (a * b) sin tul,

,l

U*,: * (a I b) cos ol; (64')

Ir*r: z(a-b\sinorl,
I

U *z: -i @ - b)cos ol. (64")

flycrr 6-yroJl, ua xor:opnrfi ueo6-
xoAuMo noBeplryrb nrr6pauuyro cu-

creMy noopAulrar frOA, qro6rr cotsMecrtrTb ee ocr c orruqecfivuu ocrr6u

trJracrr4Hnz '/*tr. Tor4a n atofi uosofi clrcreMe KoopAtrHar ypaBIreHtrfl

(64') n (64r') npeo6paayrcrcfl B cJreAyrcrqze:
4Er*:*@*b)sin(olfa), \*:[@lb)cos(o/fa); (65')

-1Er*:i@-b)sin(urlfa), r21: -- Z@- D) cos(olf a). (65")

ro=At

ro=0'46

V=afi

O=448

2o0o 2f00 Leogccot

@ur. 11. I{srdeflesae anauaaneuruofi
mrrptrEr,r nuuuu ).6173 A u aaurncurocm

or yrrra l. H :2500 raycc.

@nr. 1 2. llsueseure afiBuBaJreutuoft mupuurr nu-
rzft s gaszczMocrtr or BeJruqurhl MarEtrTlroro rroJrff

trptr'J:20o n 7:750 [ns ilug.zfr. c ro:0.16 z
ro:0'48 (ruuttn I: 6173 A).

flocre fipoxorfiAelrv"fl. orz;x xone6anzfi qepea trracruaxy 1/n].

ByI0TCff s ruuefiHbre:

*' : * @ - b)cos (o.rl - o - 8),
2,tz,

,' = #"@ * b)cos (orl * o - 8).

oun upeo6pa-

(66',)

(66")

AW,%
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34ecr xone6anun fipeAcraBJrer-rrr B ctrcreMe HoopAr[Har, ocr Oy' noropofi
coBrraAaer c HanpaBJreHuer[ qeJrrr cuexrporpa{a. Ecrz renepb rroJrflporrA
pacuoloxturb ran, qro [JrocxofloJrfrpllBoBanurrfi cner c no.rre6auufrMz trapaJl-
JreJIbIro rqeJr[ cner(rporpa{a npoft4er qepea Hero rroJruocrLlo, ro or ilysa
trrlrerrcrrBHocrfr r+(p',) upofi4er roJrbr(o ee qacrb, paBHarr

t (a l_b)z _ 1 gjllgs)1
2 a2*b2- 2 L*1g29 ,

-02 -0,/

@ur. {3. Honryp nunuu ),6173 A ,p, rprrMeuer{trrr rroJrrrptrBa-
quouuoft EacaAHtr nepeA qenrm cnexrporpa{a. H :1700 raycc.

u, cJIeAoBaTeJIblro, I4HTeHCtrBFTOCTb Jlyrra, [polxeArrrero qepeS noJlflpotrAHylo
HacaAKy, npuHr{Mafl Bo BrruMaurre (61'), 6y4er panHa

.*(r):+++ffir*(p).
llpoae4n coBeprxeur{o aHarorusrlbre paccyfl{ AeLrvtn
I]oJIyrruM, qTo qepeB rroJrflpuSaquoHHylo HacaAHy
TEI]CIIBHOCTtr

,'(t ):+++Wr-(p). (6e)

unrencunuoc'reiiTaHun o6paaon, r(oHryp fiurtw.6y4e.r otrpeAeJrrrrr,cn cyulrofi
(68) n (6e):

r' (p):,ti(r,) *,'' (p)--- +q++#,'*(p)* ++ir#r-(p). (70)
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+0.1- 0./-n?+A/-at- 0.2

-0./-0.2

(68)

4nn none6anuft (62"), urr
upofi4yr nore6auus uH-



Rr,t,rr,rc.uerrr,Io ,,orrr'1rpfl, rroJlyqaerroro c nptII,reHelrr,Iell rloJrrrpr{BaqlroH1Iofi

EacaAr{r{,6r,r.no uponeAeHo iurFr Jrlrnrrr,r ).6173,4 ara paBJrrrrrr-rbrx T rr BcJrLr-
III,III MATIITTHbIX lIOJICl]i. Ha $uT.. 13 W !4 NPCACTABJ]EIIITI aTIt I{OIITyPI,I AJIfI
IroJrrr lralpfllr{errrrocrbro rr 1700 z 2500 raycc. IIponepHa rrpaBrrJrbuocrn pa3-
ulrrofi Teoptrr,r o6paaouaulrtt :l.utrrrii rorJrorrlelrrrfl B Marur.rrl{ol,r noile qpeB-

BLr.raiiHo yTio6ira c rrpr,rr{crrcr}r,reM otncalrnoli Bhr]rre roJr.aplrBarllroHHoii rra-

{)ur. 14. Itouryp rlrnuu i61.73 A ,p, rrprrMegcrlrrr lorrrrpr{;Jil-
qrorrnofi rracaAnu nepe;{ xleJrr,ro cuexrporparpa. tI :2500 r'aycc.

caArilr rra I-r{eJIL Cler{Tporpadra, Tari rian B arorr cryqae 6naro4apa $unrrpa-
r{rrrr xoportro llbrl(OJrfleT0fr oArra n3 r{pafir.rr,Jx rroN{rrorrerrT pacrqelJreHr4fr.

Pac.rer lpoxoir{Aerrlrfl cBera rrepeg rroJrrrl]orrArrylo rracalry 6rrn upottane4err

Cupcou [12] n upe4rroJroir{cHr,rr,r, qro ilIdrrrrff rrorJrorqerrr{a onpel{eJrrrercfr rer{ H{c

BLIpall{elllrTex{ ){JIFI IIIIT9TICI{IIHOCTI{ I,I nOJIApI,ISaUIIlI, qTO lI JIIIIIAfl I{3ilyIIeHUfl
B npFlMor\r o6c[eHre 3cclrana. I-Ia Srrr. 15 upe4craBrrerrbr rry6urrbr ItoMrro-
rreHr pacqcrurofiurt Jl{ulur ),6173ri, nbrrrrrcJrerrrrrrre no Sopuy;ralr Clrpca u
Ha ocuor;ar{Irrr reopllr4 o6paaor;anlr:n ,r'.ntmft rrofJroqerrrrfl R j\f&rrrrrrHoM noJre,

Itari 4rn rtpaftueit noNrtrorrcrrrrr pacrqerurerrr4fl, rax r4 AJra cpeArrefi xapart-
repen 6o,nee 6r,rcrpr,rft 1locr orHocr{TeJrr,Hofi rry6uHr,I trrrrn:u c r{ar\{er'rerrlreM

yr.rra T. Brrsnano ero rrraBrrr,ru o6paaou rrac6rtr{errr{e}r ililHWr (ua {ur. 15

rny6rarra npafiueii Hol,Irrouerrrrl rrplr T - 0 upnnnra Ba eAr,rrrffqy; B grrrx ixe
eArHr4qax Bbrpalrreua ury6uHa cpe4rreii riouuoucnrrr).

-a/:al-0.2 +a/
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I{a $rr. 16 npc4craBJlolla B&Ilrrct{r{ocrb olt'

rlei.i rtoMrlolreHrbl It rry6rHe cpe4ueii. 1Io oclr

Droro orrtorlcnnr. [Iu BIIAII]'I, .rlro $opuy.rrrt

T orrrorucur,ra r.rry6rurt npafi-
oll1[rrrar orJro]ncll loraplr$lt
Oupca rrJroxo rrpeAcraB;ralor

3ro orr{oure}rl4e. tlpeslltlqaiiuo

rJair{Ir.ErM o6ctorrre.irucrllorl rlB-

irBeTCu oqcllb l\,IaJroe pa3Jlr{tMo

SaBr,rct{I\{ocTr,r o1'lloII]elrutl f JI)/-

6lnr rrpafirurx ltouroneHr or T

n o6eux reoprrflx (6u". t7).
Hax r,rsnecuro, nau6o,ree yqo6-
HO npor4sBOAlrrr, oIIpeAeJIeHI[e

HaIIparjJlerrrIfl MaIIITITIIOrO rO-
JIfl nO OTHOClITeJIbnr,rlf rny6lt-
rraM :l uwrt rrparfnrx r{oMrlo-

tieHT'. ,I\eno n rolr, tITo cpeA-

lrfIfI ltoMrroHerlra JIr{Hr{r.l lJcerAa

rICItallieHa paccoflrrrrhrll cIJeToM

or nccro Ar,rcna Co;ruua. 3r<-r

o6crosreJrbcrso nce14a rreo6-

xol{r4Mo ulrerrr B Br4IIy. O4uonpenerrHo aro Aaer eAr,rrrcrRe}rrr}F) uo3r,IoiltHocrb

HelIocpoI{cTr]eHtroro r43Meper{r4fl Iler[(qI4H6I pacce'II]Iloro cBera ]Ia AI,lcHe

Co;ruqa, -._Tar{ rrrlanrBaeMoro fipoAoJlrltcfl[Ifl opeoJla rra Ar{cri, Lr rcM car\rr,IM

rrpoBepFir,r NreroAa yqera pac-
cenrrnoro cBera, oco6enno
BaIJ{IIOIO AJIfl TeMIILIX Aeranefi
rra co,nneunofi roIJepxIIocr[I

l2I, 221. SroT pacceruur,tfi
cler 6y4cr na6,rrro4atr,cn n

rr(Ae Ilenrparr,noii r(oil{rrolIcrI-
rr,r rrpr rrpoAorrbrrolr arf$exre
Seeuarra. i4a {r,rr. 17 t;u4rro,
rllo orur,r6na B orlpel{eJrerrllrl
r{aIIpaBJlerrrfl IIOJrtt npI,I I,IC-

rro JIL3OB arrr,ru nlrHr4 ii nof JIolr(e-

rrr,rfl , L{}rTerlC}TBIIOCTL IiOTOp}n-X

rrc rp0Rr,rilraer 5-6 rro url{aJIe

l )oyra u4a, ue 6orr,trre lto , cclilI
ilr'rrr oIIpel(eJIC U r.Iu ]IaII par]JIe-

.nrrtl rIoJrb3o r]&tbcrr {oprltylaulr
Cr,rpca. 3to ualnur,rit 4rrr upa-
I{TIIHII IIIJ IIO/{' O.u p arl11r,rn arOrqait

llpe?r{Hl-rc olpeAeJIeFII,Ifl Ira-

npauleuui.i Marsrrrrr6rx uoneii rlr o6Jrerqarcrqr,rLi r4ccJreAoRaIMfI crpyltry-
p6r crrJIr,r-r6rx N{arrrrrrlrrlx rro"nei'i. Itprarrrc, rlllc^craRJrerIIIbIe IIa rflrr.
71t-L7, xapaxreprra)rlor rroBer'(elr1,Ie JII{HrILI ).6173 r\ rpu rIoJIe 2500 raycc.
]{orroqno, npu 6o,lree c;ra6-srx uoJIflx ora rtaprlr}ra r,ra}rcuelrrlrf ItoMrroIIeILT

\

(lrlrr'. I5. Izlaueuerrue r'.rry6unr,r ;runuu ripafinei,l u
cpe4neli RoMrrorrerrr pac illerJrerrl{fl B :}aBIlcI{Mocrrr

or yrJra 1, I'I :2500 rayco.
flyrrnrnplax Hptrtsa,I tsLrqrrcJrorra no qlopNryJrax{ Cupca [1I],
otrJroIlrna[ - rIo rcop[rl onpailIerilroro 0()oeHTa SeeMaIIa.

60 70 900?80t040JOZO

()ur'. 16. I,ITJNfencrinc orrrorrrerrrrrr r';ry5un xptrii-
uer,i u cpe;queii xontrrorreur pacrqenJrerrrrfi B BaBrrcrl-

Mocrrr or yrrra J. 1I -2500 rayco.
llyHfiTr.rprrarr ripuBa,r Br,rrrrrcJre rra rlo ()opMyraM Clupca,
crlJronrrafl - uo reopur{ oopail(oIIoto D0(xrllra 3ccltarta.

.43



c I{BMeHerrueM T 6yAer trHafl, rr oHa reM 6omure 6y4er orrrrr{ar},cfl, qeM

r{errbme ro.ne. lloeroMy rrpr{ rroJrflx < 2000 raycc AJrrr otrpeAeJreH?rrr HarrpaB-
lre}Jfrrr notg ueo6xoArrMo y?fie noJrr,BoBarr,cfl reopraefi o6pasooariutt nauvit,
paanuroi.i s aroli pa6ore. flpurrep r{BrueueHrrfl r{or{rypa ilrz.razri6173A upn
LI:1700 raycc yffie upaBoAllJrcfl Ha Sur. 13. ,.(rn arr,rx r\rarHrlurrrx nonefi

{opuy;ra Czpca AJrr orrpeAeJreHrrfl orHorxeHrrrr '- ," 6y4er rrpeAcraBJrflrb

t g(r,
peaJIbH6re otsollrenrn rrHTeH-

cusEocrert. 34ecr, qnr olpe-
AeJIenr4fI HaIIpaBJIeHtrfl froJIf
neo6xo4muo r{crro Jr6BoBarb reo-
perrqecnyro {opnry r(oHrypa
JIVTIIIn [pr4 HenoJrHol{ pacrqe[-
JreHtrtr, IIyreM cpaBHer{Zfl ee

c na6rro4eurrofr.
flponepxa reopr{rr o6paao-

tsaHI{FI ltttttwit B r,rarrlu ruorll
rrore Jryque Bcero lro-rJra 6rr
6rrru ocyqecrBJrcna rr),Ter\r rdc-

cJreAoBaHr{Fr cr{JrbHbrx raruaft
c r4lrrerrcr4BHocrblo 10 u 6onee
w c Saxroporu pacrqerrJreHzrt
g).2 > 80. O4naxo, H colfiaJre-
Hrrlo, TaFirrx lwnafi. B coJIHe{-
Holr crrenrpe uer; I{porfe roro,
rpyAHo uoilyqr.rrr, cner(rp or

3.0

JIyqa, pacIIpoCTparlfllou{erocfl B }raIHI4THoM IIoJIe oIHoIo 11arrpaBJreHI{fl.
Bcre4ctrze pacxorffAenl{fl Mar}rrarur,rx cr,rJroBbrx tmsu.fr. ilLrHVn [ourou]eurrrr
Sopuupyercn B Marur{rHr,rx rroJrflx paBHr,rx uaupaalrerurit. I{porvle roro,
{otorpa$upyenr,rft clenrp r4cxa}ftaercrI frBJreHtrrrMlr Apo}r{aHr[rr, BaMr,rBar{r[rr
r{ paccer{Baurzfr. 3ro fotsopr4T o roM, qro npoBepr(a paanurofi Teopflr,r,
IIpI4MeHIITeJILHO It CrrenTpy cOJIHeqr{bIX rrETer.I, HBIIfieTCfl. aagaueii AOCTaTOqHo
croxtnorl.
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AITAAEil,II,Ifl }IAYH CCCP
Ir3B E cr14rr nPErMcrt oft Acrp o(DI43r4qIEcnofi o B cEp BAT optrt4

ToM XIX, 1958 r.

ltccJlEfouArltr{E BoxopoAtloto clrEnTpA
XPO}IOCOEPIIbIX BCII b] IIIEIT

'l'. .IJ. Itlu,:taq?,8(t;(t1,, -l, B, Ceooptt.t,t,ii,

IIpone;1eno no;lpotirroe tro(1";IeiloBilrI]re rioltrypoB 1ro:{opoJHr,r.\ ;runr.rri a crrerirpa\
BLltILJrJreI{, rlo,ryqerrHln\ rrpLr 6o.rrsruori 4ncllepcun rr pa;JperTlirrorqeii oune na Ballrentrolr
co,rruerrHoM Te.rIeu]tolrc. J.Ionaeano, .tto lt plr,tIIrroit pitotT]Ir]lerrr.Iu oidtlccrII,I .(..rrr B c c x .-trrtrrrii
(rri;lo.rrrrr Ifo) lnlle,ron III,rapt-ar!{en.r,. IIarr,:ry.ruse oor;rilLrrre nrcE(iIy r.ra5nrolerrrrr,rnu
I{ Teopcrl,IqeoTiI,II{r{ ltoHtypal,r]r ltoorr{r'itercrl rrplr oJrerirpoHr.ror,r i(aD;iroHr{tr Pr:2'r-io 6ap ,

HEltctu.tectioii tertrreparyp" 7'kjr,-100000 K u qucle Ar2:lroMots Bo;(opo:{a Do 2,Nr go-

ororII'II4l'I - 10li-1 016 I ctol6e c oottorantteu i cM2. IJaii;lennr,rii i(cnpeMerrr 61,-rr,ue-
porcnoii oepurr clrJrsllo or,irr.rrlaorcrfi or ilerilteMerrra R cJryrrae rpor(cccoB perioM6r,Iua-
qlrii. Attol,trtttLHo IIr,I3I{afl .?rr}rccrrrr Bcur,rrlcrt u FI. sr,lalaHn 6;rcir;lupyrorlnlr .lciicrnuelt
HpLI'[a 3Mr{cc].{ILllIHIrrI Ilz. Dnuccttonlrarr oTilaqa P), n 6orLrllr.ructec c.irlrrraeB
Bo3pacraer I r';ry6r B0IIr,Iilrlirl. ]lcnt,llrtltrt BaMer]ro BJilrnror rra ortpyE{arotrt\r() ,r\
aruocrlrepy, BLI3t,IBarr pacuupeulrc.rrrrrrlii [o ]repe rrpr.r5nlrxeur,rrt rt aMlroorrotrrroMv
o6parrlotrnro.

Yrtttsafio Htt r{il,]LrrIItc '1'oHrtoii crpyr{TypL,I }Mrrocr,rrr B crcrirpe Bcrtr,rrrreH (cneurue
ToHr{Ire HI,ITTI noileper{ "rlIrrnfi), a TaIi}r(c IIa oToyTc?tsr{e sMrrc(irrrr i]a rrpeile.rro}r cepr.rr.r

Ea;rr,ltepa. IIa6trogae,l.tan acrrMN{erpr.rrr Bo/Iopo,'ur,r\ .r;nnr,riil onR:alril c rrorrB.rrcrrtreM Bo3-
BpaTIrr,Ix Br,l6pocoB EatI BctIInlll{alfit. llcc.ne4onaur.re groi'{ aor,rMMerpr.rr{ j(itcr cnopocTr{
lroAbeMa =100n,r.t/cert, a rrr.rcJra aroMoB 1V2=5..1 012'(nfi aru.r rrpo.ry6opaHrIcB.

TIIII IIYDIiOGEN SPEC'I'RUil,I OF FLARIiS, by T. 1/. I{asacheuskala and
A, B, Seuerny. - A detailed sl,tidy was rnado oI the profiles of hydroq.en lincs of
solar flares, s,hich rvere obl,ained at high dispersion nnd resolvins po\yer rvith the
[orver solar telescope. This irivcsligaLion shorved t]raL Lhe Stark eflect is Lhc carise
of the broadcning of emissiott of all the Balmel lines (including' IIo). Tlrc besl, aqrec-
menL betx,cen observed and theoletical profiles is reached whcn thc eleotlon pres-
sure P,*-25-50 bars, Torn :100000 K alrtl the lumber of II-aLoms in the seconcl
qualitum stafe 1y'2 = 1015-1016 (iig. 3-5). The derivcd Balmer decrement shar.ply
deviates from t,hal, of recombinat,ion processes. 'I'he abnormally rveak flare emission
in II. may be explained as the resulL of the blerrding action of 1I2 ernission. Il rnosL
of the Ilales the ernissivity P; increases rvil.h depilr. The flales riol,iceably influence
the surrounding atmosphere, causing a broaclcning of t,he lines near emission revcrsal .

'l'he fine stt'ucture of emission in the flare specl,rum (thin bright threacls out-
fing across the lines) and tho absence of emission beyoud tlre Balrner limit ar.e
pointed out as being the most peculiar features. 'Ihc observed, pronoutlced asym-
metry oI the Balmer liles is probably connected with l,he appearance of surges
above the flares. An invesl,igal,ion o[ bhis asymme[ry lcacls to veloci[ics = 100 krn/seo
and lV2=5.1012 lor these prominences.
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$ 1. Cocroalrlre Bollpoca

Er!TIICCI{OH]rO0 O6parr{eurle BoAopo/(1rr,rx .rlr{1ri4ilr ri 0[crt'fpe r]cIr6IrIrelt L{cc.rJe-

i{or}aJrocr prrAo}r aBTopoR, uo l,6orruruHcrrc c.rly{a0B l{c.rro (ltpaIIIIrIIIBa-

Jroorr rrr,rrrr,reii I-I" [1]. lrlcc;rol{olanl,re r}c0x 6a;rrucpolcul{-\ Jr,r ur,rti (lipouc [I")
oT lI., 4o II- 6srno uLrroJrrrerro rrreplrr,rc t [2], r'ilo 6r,r;ro rrai,illt)tro, alro

pacrutrperlr,re Dr[rrccrrrr ]l Jlrrrrr,rlr I-[, lroltuo o6'r,acur.r'r't, coBr{eorIILIr,I /(c]iicrBIreM
arlrrfeH,ra f]ounnepa r{ ccitccrBerrrroro 3aryxarlr,rrI, a rr ocraJIsIII{\ JrlI}rl,Iflx-
os$eurou LII'raprta, co"rrt arr.rcJro aroI,IoB rrol\opolla lro 2-u coc'I'ofltrlrtr

lV, ,.- 1016 (r.ra4 l. cu? ocrroBairr,Iil rrcur,rrutitt) l.,t aJreltirporrrro0 /(aB,Itertlre
P,- 50 6ap (u - 10 paa 6onr,rue, alen'I r Lruxiue-i,i xpouocrfcpc). ]lcru
rr xpolrocsepc rro[u{Ba]Iurt rro/lopoita - 

t/rno, ro ro Bctlllnrltc oua - 
1/roi

aTo rtoSIloJruJLo oI{crI14TL rIr,IcJIo aToN,IOl} 1V, UCI r}clrlJIlIitc 14 rIocTpolITr, Teopo-

'rtr{arecnuo rronryp-sr L,. LB, pacrulrpcrirrrrrx otb$enron ffclurr,rrcpa I,r []aryxtL-

-rruclr. '.1'eope'rrrqectirrfi norror L,,-ua",ry,rcttrr ,(r,r uclr,r ru.r(rr j itt;ryc'ia 1949 r.
oria3ilJrcfl - 1. irr/cu2 (upraueprro l rllcflary pa3 6onrrrc llo'rorta HclloaMy-

rqelruoli xpouoc{cptI, noropr,rii 6r,r;r oqctlelr - 10-3 rrr/crt2). E'ra uoc.nc4-

rrr{rt oqerrna 6r,rla ruocnci(ornr,ili no/(1rr}op}rtAorLa [13] paricrllblNru r'urlCllorIl,rfIMI,l

L^(1 .4 X 10-l r;r/cru2) *. Il [2] 6trrcl rarrirto oqeuerro cerlert'rr'{rJuoo /{aIrJIctMe
.L,-r,ta;ryueul,rfl rra aro\{EI Iroltollo/{a, I{oropoe oHa3aJroct ,l(ocrtl'totLtrJ,IM l{JrFI

nu6poca arrrx aroN{oIl co oliopocrlMrr ;1o 11000 rtu/cett. Ilo.ity'rcrurr,rr:i rr 12]

AcnpeMelrr 6alsucporcttoii cepari (or Il, lto I I-) yl{aDr,IBan IIit ct{JIIJItoe

ornJrolreHrllc oT'roro, lio'r'opr'rii lloJIiItcII 6I,l|t' ll cryqac pcrtou6rTttaqr,ri'il.

1i IJ] 6r,r"rro iloir\Trepiltl{cHo, arro JIrIliI,Irl 11, tro l}cIJbIIIrItax ucliLier 6trtt,
pactrtr,rpetra lla-aa arftfertra ,lJ,orrrr.nopa Ir 3a'ryxa]Ir4rI l,raryqcill,Ifl, a raltixe
ylta3afIo, rrTo peByJrrrlra'r'rjr, lroJryrrerrrrr,ro u [2l, r{oryT 6rrrs I,Icl{a[{e}Ibr

ucJrcl\ctB-Lre ooyrrera .rac'rrl.rtroi{ r}]oBparr}rocrrl 1rc[bIIIIIil4 Iro orrlolreulrlo
n rltl(yrr{ct{y cFrr43y rIoTOrry coJIrloq}roro !ISJIytIcrIIrrI. Talr ilte ylia:iallo
na Herra/\etnnocrr. peay"rrr,rarou [2] orHocr,rrc.rlbro pacl[lr]leHlIr BbIcIrII4x

rrJrerloR cepr{r,r Iiart rtepa Iltrapn-o${oltrot\{: I,Its-sa rre6olrlroii pasperuarc-

rqci,i cloco6rocrr{ 14 Ar,rcucpcrrlr annaparyllr'I Bo/IopoAIIr,Ic JTI,IHI{II ItoBoBr{y-

ulcurrot'ir a.rr,rocc[cpr,r rro ooco,I(crBy co ucntturrtoii ottaBaJrI,ICb cJruml{oxt uoJr-

ti14[IIl.

13a'rerr a [6] 6r,r,tra oltrerleIIa orrrtrrlecJtarl roJrIIIa Ir -flApe llanr'rr,r IJo

Bo rlcrbllrrre, ua6rrolqanrueftcR rlouoxpox{arlrqeclttrN{ Ll,-Sr.rrr,rpor{ qacrrrrlllo

rra/I Hpaca{ r,I qacrllrrrJo }raA Ar,IcrtoN{ (ra cpaBIIcliI,Lfl I,IrIT0ttctrr.}ltoc'rei.i 4mr
altlrx AByx .rac,rer:i r-rcrrrrrrrtn), Ilecllo'r'prr rra 6o"nrruylo tr{HTcIIcI{BIIocTL EM[c-

cnlt (cpalurrl{ylo c ri}rrcIrct,IBnocrLlo HoupcplJnlloro cuctt:rpa), onrfiqecnarr

?oJrrqa Dcrrbrrrrr{u or{a3aJracb lreomlrAaHHo uaroi,i -0.8; 3ro ral(}Ite BLISIIaJIO

rIpoArroJIoil{clllle, alTo Ds{I,IcCtl[, ]lCpOt{THO? }Ie CIlfl3aIla C NICXaHlrSl}IOM peltO}I-

6lruaqnfi.
B [7] 6rr;ro o6parqcno rrrrl[nlaIItae na ro, rITo pacxo]l{/(en[Ie reoper!I-

.Iec6Lrx ra rra6rro4aer\{6lx Horlryporr B I{o}trpaJrLIIbIx qac?.Ex ;tr][uwft, naii4err-

lroe B [2] u crnaarruoe, BCpo.ErrIo, c pocrotl orllaqu alruccrrrl n r.ny6r,

x HcAarnnc rraMepcHl{fl /taJlu Brrarrcnl{o npr{Meplro n 8 paa 6o;rr,rue [4],
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BcrrhrrrrHtr, Molr{er yr(aSbrBarE Ha pocr reMleparypbr B ury6b BcrrhrrtrK}r
or 6000 Ao 10000'.

$ 2. Cnenrpr,r Borrbrruer rrp[ 6ontruoii paaperuarorqefi cr4Jre

rr Arrclepcutr

Hacronulan pa6ora 6aaupyercn ua cler(rporpaMrvrax B ocHoBHoM rpex
xpouoc$epubrx Bcrrbrrrren, oxBarr,rBarorqtrx BCe JrzHr4tr 6anrueporcnofi cepuu
or Ho 4o IJ, [r BnilIoqamqr{x B pflAe cilyqaen 6arsueponcnlrfi HorirrrHyyM.
CueHrporpaMMhr [oJryqe]rbr B 1955 r. Ha crrexrporpaSe Eaureuuoro coJrHeq-
r'roro reJrecxoua (BCT) tB] , 3-,v z 2-rrr uopa4xe 4u6paxqzonnort pemerntr
(upu xouqerrrpaqzz cBera or{oJro 500/o), qro AaBaJro Aucrepcrrc or 0.5
go 0.75 A7r, cooruercrBeHHo. zcuorlaouanucr rrJracrlrHnu Ilford HpB
r Ilford Zenith, Ha I{oropr,re, IIo Bo3Mo]r{Hocru, pflAoM co cler{rpaMlr
EcfILIurHu BrleqarbrBaJrcfl cTyneHqarrrft ocna6uTeJlb (o6rtuuoe BpeMfr D6crro-
BnL\vw or t i1o 5 cex.). rlpz xopomzx uso6parxeHr{frx Mo}r{Ho 6r,rro nona-
rarbcfl na ycroft.ruBoe rrorromeHtre Bcnbrrtrnr4 lra qenu (4o 1" gyra) (n pn4e
CTYqAEB SUXCAqMA BCTIbIIIIHII OCYqECTBJI.EJIACb TIPII [OMOIqI4 TI4AA TEJIE-
cHola, cna6xreunoro y3norroJrocuuu (0.5 A; H.-4rourporf u HpecroM uureir).
Bpeun cteMr{rr o4rloft uonuoft ceptrlr clenrpoB Ha naHxpoMarr{qecnux
rrJracrr,Jlrnax salrtrMaJro ne 6onee 2 wulg, Ha {zr. 1 Ian npr[Mep raHoft
cepur{ cnenrpoB illrn o4uofi raa lrgyrrsllrur* scnbrnrem 20 rrcns lg55 r.
B ra6r. 1 npnne4eHr,r Bce ueo6xo4uur,rc AaHHbre ua6nro4erurft; na $zr. 2
rrpr{BeAerrbr rar{[te [prrMephr npflMbrx {ororpa{rfi trsyqeHHbrx Bcrrb]rrreK?
uoJryqeHnEre oAHoBpeMeHHo r{a BrresarMeHHoM xopouorpa{e }tf_1 c y3r{o_
rrorrocnbrM (0,5 A) H.-{rrr,rponr.

Octanonumcfr r{a Hel{oropllx o6rqux HarrecrBeHHbrx oco6enuocrflx crre1-
TpoB BCnrrIneK, rolyqeHrrbrx frpr4r 6o,tsmofi paSpemamqeit cute v Aucnep-
CEW.

tr4s arux oco6esrlocreft n uepnyp oqepeAb cJreAyer orMerr4rb flBJreHr{e
r ounorf cr pylt ry p bt aMfrccuw. BcrrbrrrrHtr. fll,Ire].i,lwe rouxort crpynrypbr
aMaccuq anr?IBHr,rx o6paaonauuft, B ToM rrI4CJre 1r BCrIbIrneH I{a co.nuqe,
orrr4carro HeAaBHO OAHtrM r43 aBrOpoB B [9]. B 6otrmtrucrBe cryqaeB xopo-
ruux uao6parxesllfi aMlrcctroHHoe o6paqeuze Bcrrr,rlrex cocroprr r{B Becr;Ma
roHr(rx 6necrarq7rx rroJrocortvJrw nureri IIoIIepen I..uuaft. Dry ronxyro
crpyRrypy ro [prqtrHe aruocsepr{oro BoJrHeHr{s a HparnoBpeMeHrrocr]4
flBJrelrrr.fl upeanrruaiiuo rpyAHo SalerrarJrerb Ha rrJracrltHny, xorrr Br{ByaJrbgo
oHa xoporuo Br{Arra. Ha Srar. 1 (ncur,rmHa 235a) BtrAHbr Jrrrrrrb cMyr}rbre
HaMeHr{ }ra ary ro}rHyro crpynrypy B rrur]Jz.flx H, r FI-. o6rrquo Hre, [pr{
saMernoM aruoc$epnoM BoJrHeHrirr4, orra SaMblBaercfl, trr Mbr pertrcrp?rpyeM
cJrI4THyro [oJ]ocy, cpaBHI{TOJrEHO IrrupoKyro, 'nepeceHalolr{ylo BoAopoAHyro
Jrr{Hr[ro. 3ro nnneHlle rounofi crpyr(ryph] IlpuBoArrr H 3aH[K)areHEro, rrro
Saxutvecrtu B c rI rrl rrr n u c o c r o fr r rr B M H o )r{ e c r B a M e JI n r4 x o q a r o B
rroBr,rmeHHOrO nOa6yE(Aenrn (uo4o6ntrx xan 6rr <<ocne>); noryqae-
MOe H{e Ha c[eHrporpaMMax oMrrccuoHHoe o6paqeHzre Ilpor{3BoAtrrc.E oyM-
MaprrbrM s{{exrorvr atofi ronHofi crpynrypbr, arnrocsepuoro BoJrHeHr{fl rl
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q)rr'. 2. IIo-clrorolpatllrr r{ccireAonafiHr,rx
ts0lIrrr]IIcft.

o - DCIrI:IIIrIia ?8 illafl 1 955 r, ; 6 - ucnltttllla
18 rrrorrr 1955 r.; d - ucrrr,rrur{a 20 ttrorrrt 1955 r.



r\,reHee Bo36ylHAeHHbIx, CoceAHux qacrefi arMoc$epbl MelI{Ay sepHaMtr DMtrc-

crrtr. lIoSTOMy xoJlflqecrBeHHoe zccJreAo]lalllle cIIcl{TpoR BCIIbImI(I4 CBfl3aIIO

c 6onrurraulr, uOqTI{ HerrpeoAOJIIIMLIMII TpyAHOcTfll{u; peSyJILTaTLI, IIOJIy-

qeHgbre Ao CLIX flop, a Talrrrte B llaorotlqefi pa6Ore xapaHrepl'ISylor JII4ItrI)

rpy6o, B CpeAHeM, re d)ra3r4.recrr4c ycJroBrfl, r{oropb]e {an'ri,ruecnr,r Mor\/r

trIMeTb M0CTO RO BCIIbIIIII{aX.

Bropoft 6pocaroqcilcr n rJra3a oco6eHllocrbro eMrlcczol{Horo crer{rpa

lrclbrrrreH flBrrFrercfl Bbr/leJrtrIoqaflcfl cpeAlr ocraJlbHbrx lrurrvfr.6anrn'te-
poBcr{ofi cepnrr Iiluptr}Ia I{ flpl{Oorb JIaIHITT Ho'. oCO6eHHO SaMerHO peSl{oe

lraAeHrle (cLrJrBr) oroii aMl{ccul,l lrpl4 rlepexoAe or If4 ,, 
_I]p,_,"p11eM 

o6pa-

lqeErrc n I{o linori\a olta3blBaercfl MeH},ilII4Mr xIeM y rv:c-U.fr, Hr, H0 u AP',

T, e. aNlr4cclra n Ho uau6oJree clrJrbHatr, pe3Ho IlaAaeT x FIo lr 3aTeM MeA-

irreHrro pacTeT c noMepoM tIJrtI ocraeTcrl IlocTotrrIHoii. ]l arou oT]IoItreHZlI

ggllbrrrrrra pe3r{o orJI?Iaraerc.fl or fIBJIe}ILIfI (yCOBD, OfrtrCaIlHOfO OAHIIM
'.rra aBropon l [9], r4e IxLIpIdrIbI tr I{HreI'IctrBI{ocrI{ orlll{cculr y orAeJILHbIx

lmutufi. 6a,nlueponcnofi cepr.rrl (n .rac'ruocT'u, H. r,r Hr) upaltrl4cec]ir4 MaJro
'pa3JruqaloTcfr Mclr{/{y co6oi; B pflAe cJrvaraeR euaccrn H rJ (ycax) Aa}r{e

wLrpe T4 ,rHTer-ror4Br{ee oN{IIccI4.[I l-14. 
" tt

I3-rpetr,nx, cJIeAyer orlrerr,rrb, qro rrr4 y o4nort ,rB 6oJree .reM 10 Bcrrbr-
gren, IIJrrr noropr,rx 6r,rn nolyqeH crrexTp c yntrpaSraonerorofi rtacru,
rre o6Hapyir{rdrraercFr oMrrccr,rfl Ba rpauraqefi cepwv Eatr,r,repa (6ant-
prcponcrtraft Hor-rrr,{rryyM). V nenoropbrx rrcnr,ruren o6uapy}r{uBaercfl Herrpe-

.pblllFrafl aNlrccr4fl, rtorrrpacr rtor:opoii yBeJrrrrrr{Baercfl r ynr,rpaSuoJreronylo
cropolry 110A06110 roMy, Kan a:ro 6utro r{sMepeHo oAHrlM r,r3 arTopoB [9] 4nn
troporr{o}nr4nyrll4x tIAep aMl{ccr,{rr B ar{TrlDr{brx o6Jracrflx. OAr{arto u3yqeHze
Heflpepbll]Eofi gnlrccr,Ila Bcl]blrlrr(r{ flrJJrflercfr rrpeAMeroM or/IeJrbHoft pa6oTrr.

Cle4yer, HaI{oHeq, orMerI4TE, rITo trrtrtr4lr uenoalryrqennoli arNroc(bepbl
tro coceAcrBy or Bcnrtull{rr BaNIerHo pacmrrpflIorcrr r]o Mepe nprz6.nrzu.tenuR

fi aMr4ccrroHrrolry o6pauqeHram (H naecry Bcnr,rruxlr). 3ro ynaar,ruaer Ha ro,
rrro BcIrbI[rKa ]lJrl{fler SaMerIIbIM o6paaolvr ua oHpy?fialoqym ee (rreBo3My-

IqeHrryloD coJrHequyro aruoc$epy.
O6parqaet rarlne Ha ce6rl lrHrrMaHr4e acr,rMMerprrfl DMlrccr{or.rrror-o o6pa-

IrleHlrfl: D pfrAc cJryrraeB 9Mr{ccuo}rHoe o6paulenue cr4JrbHee Bhrpa}fie}ro
y oAr.roro Hpafr Jrrlr-rr{u (.raqe npacnoro), areM y Apyr.oro, Cne4yer, rrar{oHer{,
orMerI,ITb, .I'ro nau6o.uee fIpI{ze [oJIocKI4 Sn4r4cclrr[ rJo r]c.rrbrrrrr{ax trJrrd }r{e

Frar46oJree .flpr{arr qacrb caMoft a,r,rraccraor-rnoft nonocrr{ qau{e ucoro o6parqeua
I{ [flTrly I4JII4 llp]rIMbIKaeT H IIeMy.

o6parraucn rerrepb H Ho.rrlrqecrBeH]roMy r{ccJreAoBaHuro no4opo4nort
B Mt[CCtrI{ BorrblrleH. .

$ 3. lrccueAoRaurde r(oflTypoB BoAopoArrr,rx nrarurrl Bo Bcrrbrrr,(ax

Sanucr, Hou.r,ypoB lro,qopoAr.rbrx lwuuir. o.r Ho lto H. (n pn4e cilyqaets _
;1o ItIr) IIpor4BBoAr{rracr} npr{ rroMorrlr{ caMoperrcrpr{pymqero rr,ruxpoSoro-
Merpa Mo-4 B Meorax aMtrrccuoHEoro o6paqeaun (ocnrrlllxu) rr rro coceA-
crlly, HaIt Mo?lrHo AaJIbIrIo oT Hero, TaH, HaK rloaBoJrflJra ETo cneJlaTb

4 I{,eB. ltpr,lucrofi o6cepBar., T. XIX 49
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ubrcora onenrpa. R pnge c.[yqaeR 5rr.rro cile,rano ]iecl{oJrbr{o paapeaor AJrrr

aMtrccr4oIII{bIx o6pauqeuutl, cooroercrrJylorlr,lx paBlruqFlhrM r\,rccrari Bcubllrrl{rd.

.{"nr H a ifi A o r o Mecra Rcrlbrrrrxr4 6rr;ryr,r lroJryqeH},I cepl4rr nourypon (ua-
rrptrMep, rcrrbrmr{a Js-2L4-216). Tl roM cryqae, r{orAa Hourypbr l\Irfr
ol(lroro 1{ Toro ir{e l,recTa r]cflb]rurill Ha paSrrbrx cneltTpolrpaMil{ax MaJro

orrrl,rr{airr4cb o/(l4H or Apyroro (B llpe4e,nar 5o/o), 6panucr, c p o il 1{ r4 e r(oH-

rypbr. ,{,ra uenoamyrqeunofi cocc4ueii aruocSepr,t Br,rBoArrJlcfl cpeguuii
noHryp 143 BCex pa3pesoB rra pa3Jrr{rrFrbrx cneHTporparlx{ax; ST0T lio}ITyp
npr{i.rlrMaJrcfl Ba r{olrryp Bo4opoAlror)i rtrur,rll, rnnuqrrr,rfi AJrfI Aarr]roro pac-
crorrFrr[fl or r{clrrpa. 3rn Honrypbr rrroJrHe yAoBJrerBop?ITeJrb}Io cofJ]acyrorca
c r{ouTypaM}r, rrpr{Re4errr1brM1,r s 1771, u c r{alrrllrl{ {oroanen'rp[arecri[Nrpr.
llunanoro y.iera r{}rcrpyNreHTaJl},ribrx or}r$enton He npougl}oArrJlocl, TaIt I{ati
J.rr{c'rpyMeHram,lrr,rii r{onryp cucnrporpa{a cocrarrJrflJr 0.031 A, a paccerru-
ru,tli cnet rre rrperJocxo]urn cpe4rreft IiBa;1parlr.ruoii ouru6xlr or,qeJlr,Iloro

lraMepeHr4.g oc'rato.Ieofi IrHTeHc14urrocrrr - BeJrpIaII,{HbI :3olo. BarIgy cI,JJrb-

rroro 6;reH4uponar{r,rfl, AJrfl .nr,rnnlr TJ, crporlJlc.fl ItoHTyp oAtloro roJlr,Ito
Hpacr-roro ripr,IJra; AJrfl Jrrrnllrr I-I, l,tr,r ralime o[1{paJIr{cB ToJIBI{o Ha I{pac-
Hoe HpbrJro. 'Ila Slrr.3 fiprrBel{eH tIpI{Mep ntlrHpo{ororpal,Illbl Jtrr'l'].rtrt

Ho R cnenrpe rlcrtbrrrrxlr N 212 Ir uelrosMytqennofi aruoc{eprr [o coceA-

crBy.
Ha {rar. 4, 5 n 6 rrpmBeAerrbl IJrFI qerr,rpcx BcnhIIrIeH, yItaBaI.IHblx

s ra6r. t, xonrypr,r <Ir36r,IT0.rEor,i> gl,ttrccnr,t IJclrblrlren u ItoIITypLI coce4ueii
c nI4lIrI lrcro3Myqclluoft SorocSep6l, T. c. Ilcirrlq?rHr,I Az',:/',-r,,, (rouHu)
u r',6r'coorBercrueHHo, Ilpc4craorn.nocr, 6o,ree y4o6urrnr pacclrarpl{Barb
rleJrr4qr{Hrrr Al',, a rre /'v. (l3onpoc o Sraar,ruccttom cNlltcJre SToit BcJIuq'IlIbI,

cru. [2], 6y4eT pacclrorpeu nr,rtne.) STlr ec.nl,r.ruHu Ar, uoJIyrlaJrrIcE nyrel\,I

BI,IIItrTAH.I4fI I43 OCTATOIIII6IX I,TTitCUCI,TBTTOC'TOIYI I{OITTYPA N'THT,Tii SO BCIIbIIIIHE

ocraroqHrrx rrnrcucr4Brrocteft ltotrrypa HcBoBxlyrrcuuofi coce,4uefi rforocSepu

AJrrr rex trre AJrLrn BoJrn. finn co6,lrro4enuu ororo [ocJreA]rero ycrloBl{rr

o paiioue uayuaenroii lrltrtrr ur,r6zpanocr, 4o L0-12 orlopllblx, coce4Hl{x,

6o.uee cna6srx ltttttll,, rroJromeulre noropbrx orrpeAeJIrJJrocb ],I o'Il,reqaJlocb

rra r{oH'rypax /')0 l{ r,. Satelr o6a nourypa coBNIcI{aJrI[cr, Ao FlarlJlyalurelo

coBrlaAerrlrfl oTr{x orr\{eror{; IlcpofrTrroe pacxo}I{/(eHl{e B AJILIHaX BoJrrI Ilprr
rar(oM MeroAe r-re rrpeBocxoArrrro 0.05 A. I.Ioa'roruy BcrlItue a{{extrr cABIlTra

BoAopoAr-rblx .niaunfi B rIeJIoM r43-Ba ABr4lneHr,rfr Bo Rcrrrrrrrrrax Nrolr{Ho 6urro 6rt
o6uapynurrl c 4ocra.o.luoit ToqHocrrlo. R pn;1e cryqaeB xonrypr,t Ar,
npra6,nzau'renr,no clrr\rMerplrtrlthr, oAIraHo AJIrI BCIIl;IUreIt i$ 235 w 271t

(III ceprzn) na6nro4aercfr orqerJrrrBo Bbrpalr{orrrirafl acl,Ix{t\{orptrfl: B rIepBo}'I

cflyqae mMee'fctl Aefipeccl{f B cI{HeN[ ItpEIJIe JrrIIllILr, Iro RTopol,r - B Itpac-

Hor\{ I(pblJIC

flnnerure a c r,r M I\r e r p I,r r{ }toHl'ypor: BoAopoAIrr,Ix rltuuir Bo BcrIbIIrItax

orMerraJrocE, paHee lL, 21. Repoatnec Bcero, oHa cBflsaHa C uofIBJIelII{eM

n pafioue r:crrbrrtrrtl{, rruorAa HorrocpeAcrBeHrro HaA BCnLIu]iofI, BoBBpar]IbIx

n116pocon (surges), Itoropr,Ie o6u-Itto rIa6rIoAaIorcfl IIa IJo-nlrno$ulruax
upellN{ylqccrl}errHo flocJre MaItc]4MyMa Ho-untencuBuocrrl. Ecla /^-Irl'lrcll-
ctrDr{ocrb r4aryqcllnfl (n pariore u\Hwr4), BrrrxoAflqero [[B RclrbllrrI{I{, To npI{

52



rrofIB JreH trrl o 6,n ax a, uol' Jrolqarctlloro I,I B,[ yq eHI{e BcrIbrrIIIt r{ t

cTplirpoBarr, r{IrreHcrlBIrocT},

Mbr 6y[eM perrr-

I'r,: I^e-'x Mtrrtr r'u:7r€-av,

Ozr. 3. Ilpuuep uunpo![rororpaMMll JrrrEIrI{ I-Io n cnexrpe Bcrrbll]lxl{ Ni 212 ot
18 uronn 1955 r. , u o.rorooyrueuuofi (rotoc(pepe no ooceAcrBy co Bcrrt,Irlfloi;

( enzay).

'l'aIt Itan noBoBmytr\eillIr,IIi Iioriryp /',0 cuxrN40:r'pr,taleII, 'r'o .trorrrJJrcur4c acI4Il-

I\,IerllI,IrI B !I36r,IT0rI]10it 3]II,IocIltl A/'., :: r', 
- 

,',0 cllfl3allo o aclfr{A{crpl,rcir r,.

O6srqrrrro cnopocrrr loaRparr{r,rx BL16 pocor} 
- 

or tiO lto ,. l}00 Hu/cen,

IlOSTOt{y Drrrr OSJraria uporrSBo/{fl,r rlorJrorqcrr[c r]a pacc'rorr rrrrsx 6orrcc 1.5 A.

or l{enrpa Jrr,rHLr}r, T, o. Aorro.rrrr[TeJrblroc IIorJIou{curto (r.r.rrr,r 4enpecoi,rfl)
/{OJI?I{IIO Boll[flr{a1'rr t} O C rr O ]} 1l O [1 rJ O /( tI O tI rL7 rip6rJI6OD Jr|IfiLtkt,
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rJ cnHeM 
- 

B cilyrrae rroA'rreMa o6natta n n HpacHor\I, R cryalae efo ortyp

criarrr{fl. Acuuuerpur 8r, n BToM cryqac ecrb

br,: (Ar,)"r; - (Ar,)*ru 
ctr. 1ru(,-'i - r). (3, 1)

flparrTia.recrilr, r 6ornururcrBe cJryqn", (8r,),,,r,/r', < 0.2, 'ralt qro e-a),: t * "i
(3,2)

llfcepus

/ 2 J 4 563 2

Icepun

+ f + +++-

afi
0_d

loo

0.4

/ 2 J 4 5 6 J 2 /0 0 / 2,1 4 5 6
ax,i.

rl)ur. 5. Hourypr,r fia5r,rr:o.rgoft oMrlccuil Ar, nogopogur,rx nznurt Bo BcrrHrrrr{e
N 212-2L4 or: 18 lrronn 1955 r.. (I cepun crpaBa, III ceprr crena). C aenofi
cropour.r-Korrrypri rJeBoaMylqeurroi arrrroc$epr,r. O6oanaqeuurr re xre, qro E rra
tpur. 1r. Teoper:avecxne ftorrryprr lra I cepru Br,iqlrcfieubr npr 1y'2: fQ16, Pr:50

6ap, a lnn III cepru tpa N2:1016 II Pc:25 6ap (7orr:10000o).
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IAC (r)) .- OCTaTOqrlatr r,IuTerrc.rmtrLlcTL B rrcr,rcria)1{c1I11o,}r ;\0Jrpecc.lloIi ItpbI.rrc

Itorrrypa BcrrfillrltI,I. Ll.a6.rrn4aeur,tc ItoiITyl]LI Ar', I{ /') ItoBIJoJIflIor uai,iln
paclpcAeJreHuc ti. 13cpofl'r'I.tee Bcelo crl.t{raTr,, alro pac]Iilrperrr,ro a6cop6qrrr,t

n o6naxe arrrcro AorrrrJrepoB-
dr, cnce .- 3a cqer rerlJloBoro I[.

-1_4-0-4

Hd

4

0.2

+

0

ilr

--.rT\.

H0

H.
a

^-",ftr
(I)ln'. 7. Acllur,lerpr.rR xonrypoB br., nolopognr,rx
rrurrlrii (T'o.urn) y Bcrlr,rrrI{LI 20 nrotlrt i.9l1l-r r'. tt

aclrNrMerpr{rr BoJrr{rrr{rr,'l', ixpyxrrrr,r).

ryp6yneurnoro ABrrffierrtrfl no-
IJIOU{aIOIqr{X aTOMOB, T. e.

"i 
: 

"^ 
(0) e-('-'o)',

rAe
i.o y l'

"o- A),, , :;,

*-/vf+r:
(3, 3)

Ecnr,r uaxcnuvu .^:ffi Ao-

cTllfaeTcfl [pI4 y :ust To
/A).\2'-t_t

" - \alr/'

: 
\t o^r.

4

2.0'/0

(Drr'. 8. lloroxcuze MaRclrMyMa

u a6,,irogenHoi;i n"rr r.rnru f lro', -

xu) u noroxenr{e max 
"', 

(xpyxxrl)

IUrs pa3IInuE r,lx BoAopo,l,\IlLIx nltrufi
Bo Bc[Inlrxe 20 urons 1955 r.

e6vP
/.0L

a.

Ah,-3

(3,1r)

lrlauepnrr paccroflrlte A/. o,r rlonrJ a Jrr,rrrrrr,i l{o rroJro]r{cr,r,rr, ,','r,,* }, uaii:-
(r',) '

AeM rJeJrrrrrr.rllbt A).,,,u,/).0 AJrn ])a3ir]ralrlbrx "]I.uHr,iii ccplrl4 .l in.rrslrcpa. Bc.rtr.r

Atr,,,.,/),0 coxparrrleTcst npu6nu3ilTeJrb.il.o rrocTorri.rrbrtrr, ro oro B ollorc oqe-

IlcAb rIO}r{er IIOATBep/UITL IIpaDI,tJIL11OCTL I,ICTOJI]iOBaIlIIrl ilC!Ir\IMOlt'plIII Iiillt

5i



afv

t

I

t

I

t\
\i\
\i\.ra 

.,)...
,__:.1>..

at

o6yc.rron.ncurrorl loenparllbrl{r,r ru6pocaulr. TaH xan tj.(1, lo yr4cJlo rro-

rJroruarcxlrrx aror:roB n o6.narte Molr{Ho oI{eIIlITb tto {oprry.rrc

* : Iffi ar. : ff \,rrN u,lr,, Lou, (3, 5)

a r{a rroJryrlnpnrl Ai, Aenpeccrr{
ti lrotnno oqolrlrrr, cxopocrrr r{e-

yrropFr/loqcuHbrx ABr,rrr(enufi uy -
- 

c ,r'._ l. a/!/r.

lla {r,rr. 7 uprzne;leHu Ha-

6nm4errnar acr4rrlrerpr4fl Dr', y
r:crrrrrrrrilr ,l\& 235a v Bertrrrr{Hr,r

r^, cornacuo (3,2). I'Ia Sr". 8

xpr'rueAerr xoA A).,r/),0 _- [oJ]o?r{c-
ilnrl r{ariorrrry}ra ua6,rro4enuoi.i
acrlMilrerplrr{ Horrrypa Ar,, 14 rro-
Jlolriorlue max t^ - A).,ru-/i6. NIrr
BIIAtrItrI, IITO ECJII,I NEPDA'I BE.

nu.rnrra Ai,,/iu rrol{aBhluaer xoll
(y6rrnaur,re) c HoNlepoM JrtrrrrtrrLr,

To BTopaFr, A).,,,0,/).0 coxpal{rre'f-
crr rrJ)aHTr{rrccl{lr ncuaueuloii
AJrrr nccx nr,rrruii, rtar{ aro rrl

AoJrir{rro 6rrrr, B cnyqns Aon[-
rrcpoBcfiolo cMe[]cr1r,ra npu IIo-
rJroutcrrlr!r Allrliriyu1t{Mcn o6.rra-

rroM. ,{;rn a'r'oit BcrIhIIrIItrr

Ai,,u,/).,, - 2.0. 10-', rlro' co-
I'JIacHo (3,4), Aaer cttopocrl o6.naria orroJro 60 rrrr/cerr. llo orrBr{u&Jrorrrrroi,i
rtrr{pr{ile FI" BeJruq[Ha /y', onpeAeJrr]ercfl rral,r6olcc yRepetrrro u orra

- 5 . 1012; 0ro BHaqcrrrre rr,rnt,rrrlro AJrr:r rrJrornrrx npory6epanueB.
'fanrllt o6paaou, o{Sexr acr4lrxrerprru 1{orrrypoB RcrrErrloH oBrrBarr, ro-

BrIAr{MOMy, C rJourorr{errrreM r{x usrryqeHufl /{Br,r}riyrqrnli,rcFr o6laual,rn 
-BOsBparrrr,Il\lu nr,r6pocauu. I{zuoSu.rrr,iuu, oHfrrr,rc ollrroBltclrcirno, 4erlicrnr-

TeJIbr{o IIor(a3[,rBamr rraJrrrarr40 srrrx IIpory6eparrqen n paii:otre paccMa.fptr_
tsael{hrx Bcnbllller{.

o6paruucrr rcnepb H rrrayrreHr,rm caMrrx rra6.uroTlaeurrx liorlrypoB. [tttt
I4X I{OJItrrreCrBerrHoro a}raJrlI3a D nepBylo oarepel{b ueo6xoTltalro BErfrcHurb
zJrr{ rro rtpaiiuefi r{epe yrorrFrtrr6 rrpuur,rIJy pacIxrrpetr}rfl sMuccuw
RoAopoAnbrx ;ruuuii B clerirpe ucrrrrrrrex.

Paccnorpralr npclr{Ae BCero BoBMo}r{rrocrr, pactuzpe]rrrrr arori alrraccuu
ua-ea eS{erlta f{otunepa I{ Baryxa}rzrr }rBJryqeur4rr. f!c.rz nolnruxa pacrro-
Jlaraercfl ua4 o6paqamulril\{ cJIoe},I, To }IrrreHcr.rBrrocrl trJBJryrrcrrrarr, Br,rxoAfl-
Iqero I43 BcrIbIuII{rI n c{epe 4arruofr trrr4Ltttri, rlo?r{er 6uru, riat r{BBeorHo,
rpeAcraBrrcra rr lrrAe (crr. [2], [5])

1^: 1^oe-'r -l- p, (t - e-,\),

53

(u,6)

0.2 a4 0.6 a8 /.0 /.2
......l...:sO
/.+ ah,A

Out-. !). Cpanueulre rra6.nro,4enrror.o nou,r,ypa I{.
T o.rnu) Bo rcrrrrrrrrrre ;\,1i 235a o rcoperuqe-

cxllMI{.
I{pyx{r{u - IIJIr /,Iotrtrilcp-D00eHTa 0e3 caMonol'Jroxlciltrrr.
corflacHo (3- 8) ; HocLrc Hpecrrrrirr - Errr liotrffJrep-
oQQefiTa I{ garyxarrrrfl r{BJryqerrrrfl (nrr- 101). lrl}}rx{bre
lipccrrrHr,r - )IrFr /Ionrrep- u lllrapn-Oqxler{ra (,1', : l015 'I": 50 6aP).



rAc r). - olTuuecriafl ToJIua BClrrIrIItir{, a Pl _- rreltoTopoe cpeAllcc SHaqelll4e

7,./4, uuyrpu Borrr{rurirl (1,. .- o'r4a.ra, fu^ - noe{{rTlrlrleur [orJloxleHrrfl rla
1 c,u3), ,1,.u - r,ru'r'orrcrrBrrocul, uailyr1g11flfl ]reBosMytqerruoii a'ruoc{epbl - 

(rro/{-

irolr{rrraD n ctfcpc itrnlr{r,r (o upi,rucrrlrMocrl4 (3,6) 6yao'r cHaBatlo rrr,rxre). Bnrn-
rrl{e rrepRoro rrJroLra u (3,6) r'rar{r{eri],[Ice AJIfi Jrr{rrr4r,r }I", rAe BeJrIrrIrIlIa 1r0

rreRe,Trr,riia (n4po rl,rli,ru FI) u r[olrrrercfr rreBrraarlrrcJIr,rro; R rrcBoBr{ylrlcttirorl
arltocSepe Jrr{1rI4rr I1" oTcyrc'rDyer, a rl3Mcnorrr{eNlrnucuculnocrl4 r} I{pr,IJIc

ilmHlrlr H rra yuact'rie ;lnnr.roii orioJlo

1 A uornrro rr rrcpBorr npu6rlrlnerrrru
u per.re6 p eur,. Rr,r p atn ar lrHreH cr,r BH o crb
r,r oTllaqy B cArrrrrlqax 14rlTerrcl{DrrocT.l,j.

Irerlpcpbrllrloro cncit'rpa 1u, /[JrtI r]rr-
TeHctrIlHocr trr. ;l.Ltu ttJ,r. IJ^ uontHo rlar rr,r-

carr npra6.nr,rinoHuo

At., : Pt $ -- e-'\) - p\\., (3, 7)

ec,rrtr r). cyrrl0c'rBorrrro ilI o ]t b rII e 0 A u-
r{ rI II IJ. I3u4 riolrypa lr'., - i,ra6uro.r-
uofi amucc.r.til ilJrrI .lurirau Il. B prI/(0
cryqaeB (oco6eu rro !,Mr ncffbrrrreri

231-ta n 2L4, I cepr,ru) raBo,r{r,rr ua
IILICJIb O IIOSMOII{IlOCTrt Up0ACl'aIJJIeIII,rfl

EIO IIIICTO AO ltI]JIEPOBCIii,IN,I
I{oHrypoM. O.rr:ruAuo, qro oro rrpe/(craB-
JIEIIilC I,II\'IECT CNIbtCJI TOJIbI{O 1] TOIT C.]IY-
qae, riot/(a ca[roilolJroule]l]r.o IIeRoJrulio
(-,. ( 1) rr rpLr6,rutrielltoo parrelrcrno
(3,7) crrpal0Arri4rro. Jl aroNr crryqns AI(Dur. 10. XoA ). c HoMepoM rrrru:llu

' AJrB pa3fitrqEblx BCtrbIrrIeR,

/ l). \!-{mliI: T)oe \ ''l . (il, B)

lIa {lar. !) rrpc4cran;toIt lIJIrt DcrlbIUrltI4 't'o.rrrr.r - Jurrr r}crbrnur .\i 135; r{py?+rrirl - rJlr
235a rcoperl4trecliuii llottrr.neponcitufi IT.TLIIIIT(r' j\-t235a; rrlocLr-ItrrscmrrilIoINi'212

r{oriryp a}rr{cc}ru u. ,p, A).rl o.ii;i 
III; IiocLIc npeornlilr l(r'r B,,I:IIUIiII i\-i 312 r'

lI t).0 :0.3511, XOropr,lIl, l{aI{ RtIAHO,

xopoilro corJracyercrr c tra6trro4crrlrrrM. .l{arr 6y4,r.o, }ra trcpur,rii B3rJrrr/{,
B IIOJIL3y BOIIIvIOTIiIIOCTI,I AOIInJIepOBoliOIO IIpe,(CT&BJIeIII{FI rOBOprrT TaH}ne
T'ot tfarre, qro Ita6.rrroTqerrrrn0 IIprIBc4errrrrie roJryrxprplrrrhr DMtrccr{t{ Ar', uo
IlcIIbIIIIltax Ai/).n COxparlrIIOT IIpI4MepHO O[]IO lI TO ]He SIIaqCIlI,Ie, HaqI,IHafl
c LI., (0nr. 10, r4c roliaBarl xog A).p,n c Hol,repo[r r,trrtnv. Ailrr paa{r4quhrx
ilcllrrlrrrerr, [par]Aa, paa6poc ana.relurii lr paarro6oii xolta AoBoJrr,]ro saMer-
rrrrii). 'l'arrnn o6paaon, ecJrtr npr{Hrrrr,, qro aMficcr..r.r I{" pacurupesa 6flaro-
;1apl f]ouu.rrep-a{{cH,y, ro Ao[flJlcponor{r{e rrtrpr4rr6r Bcex ocraJrBubrx Jru-
irrait Hu, II", . . . olpeAerflrorcrl rra ycJrocurr

A),r, (tu) i (e)

A]./, (I{.) ), (II.) ' (3, 9)
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a Teopertrqecfize AonrrJrepoBcHtre HoHrypbr AJIa grllx iltt]Hufr. BblqucrrlloTcfl

I{3 COOTH OUIEHJ4fl

Ar', : (p^ - ,,0) (" - e-"x). (3, t0)

3geCs yq[TbrBaercfl yx(e BJIII"flHa-e (uoAJIOE{I(I4)) r',s, l{JIf rlero Cilenyer I{C-

rroJlbBoBarr, rla6JrloAeHHrrfi uenoanayuleuur,rfi Honryp rIo coceAcrBy or BcrIbIrIIHIr.

Ha Sur. tt upegcraBJreur,I arlt reoperltqecntre HoHrypbl p\Jrtr rrnrm, Hu no

Bcrrbrrrrge N 235a. Mr,r rugulr, qro AilFI Hu Heo6xo4III\{o yffie yq11rblltarl

2 Ah,/l

callorrrlrJrorqeHI{e, rrro6br r4a-

6enrars HecoorBercrBr{rr B rrApe

{rr4}rr4r{.
. Tanpru o6paaou, coorBer-

crBr{e reo pr{ra c na6rm4criranl,ru
He HapyuraeTcfr tr p,rrfr JrI.J}]uu,

Hb. O4nano rprl nepexoAe
H iIITHI{I4 H, nrr craJrltl{BaeMct{
c pear{r4M pacxo}r{AeHtrelr. Ec-
JrLr 4nn H5, rr,o:1, To AJItr
Jrm:rau 11o rr,o BoBpacraer B or-
HorrreHr{rr (Ifl"/(Il)u, r. e. B

48 paa u, rar{ Har{ AJrrr Ho
Bertrq[Ha A).2 : 1.09, ro ua
paBeIlCrIJa c),0: ff2S,0 ("ge
s,o - xoe$SlrqtreHr rrorJrolqe-

Hr{rr B qeHrpe ;ruuzu) cJreAyer

Nr- lt ' t0i4' B aroM oJlyrrae

B I{pLIJIr,flX OMIIICCI/.V. MO}I{eT

y?fie lIIpaTL PoJIb TIJIeH C 3a-

'r'yxaHrreM ll3JryqeHtrfl (ou"t"
\

BerurruHa -+:6.693 . lo-{).
Vn t

B orou cJryqae

-2uF (u)l\ (3, 11)")

@rr. 11. Cpaauenue ua6nmgeunoro xoutypa H5

Bo BcrlLrur(e Ni 235a (touxu) c reopertrqeoxr{Mlr'

ItpymHl,t-Eiltr Aotrflrep-3ooefira 6es caMorlorJlolrleHll'I

_/^r\2
\ o'6E I

-\rr:(Irn-0.3C5)x 2.19e'-'"-' ; HocBle HpecruH'{-AJl}l
Aonurep-g(DQexra c callolrorJrolrleHl'IeM Arv: (0.8 - rro)

[1 .._ exp (- r-")li t2o: t; rpEMLIe fipecrl'rrll - Ans Aorr-
trJrep- u IIIrapH-gOOeIira; Nr:10r5, P€-50 6ap'

cr-1[r,S,6 {"-.**tt

r{ Horlryp aMtrccr4r4 ar.,j, rroAcrrlrraH}Irrr,i uo sopruyue (3, t0) , [peAcraBJIeIr

ua Szr. 12. Cpanuentre c Ha6IIOAaeI{LIM ItOHTypOM IIOIIaBLIBaeT, rITO }Iama

uorrbrTr(a [peAcraBr{Tb r(oHrypbl Bblcltrlrx qileHoB ceprrlu H", H6 AolrlJlepots-
Cr(trM HOHrypoM IIpEBSAT{T I{ a6COJIIoTHo I{ err p ll r O A}I o lI y TeopeT[qegltoMy

noHrypy AJrfl JrrrHYrE Ho. ,(.nn o6r.aclleHrrfl paclrl4peHza Hq afr{ex-
rOM A6[[repa I{ BaryxaHl{eM, OaIeBaAHo, HeO6xoAuMo sHaqraTe;1buo yBeJIu-

rrETL qlrclro N, ran, aITO6hI O6tgCuUrs ruI{pOHZe I{pbIJIbfI oTol'i ilflHur{. ErOro

r{offiuo AoCTIIqT npu Nr:1015 rz Tyir:10000', HaFi oro BI{A}Io LI3 roit }Ite

$w. 12.
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O4lrano rpr TaItIIx BHarIeHIIflx 1[r, xan BTIAHo ras {ur. 9, uOnyuaetcn

peBItOe pacxoll{AeHme reopul{ I4 Ha6JIIoAeLlrri4' \I.fI I{ollrypa LI, (npeCrraxu)'

Orcmpa MolItHo 6uno 6r,r c4enatl Br,IIloA (cp. t2l) o roM, rlro JII4IIIII;I I[4

rr ApyIIIe IIrIOIIII49 qJIeI{bI CeplIrI Banlruepa paguupeull noA Aeficrnl4eM pa3-

irr{arHrrx e${enton. To o6cToflTeIbcrllo, sTo Bce HorITypEr eMuccuu 6aI1'-

1,repOgCHlrX ,II14IIIlii IJ CneHTpe RCIIEIIIHla IIeJIbSrI O6tncnrrr, ;leitCtnueU a$-

senra fouu.nepa r,r saTyxaHZfl, CJreAyeT Tar(me ?I3 paccMoTpelll{fl

llaBtrcr. \,locTcr:i Be[],J.Iuur,r t -- e-rtr OT A). lnfr pa3JII/IrIII],IX IIJIOIIOB Cepull (or H"

;Io II") , nr,r'rncJlerlllr,Ix c n,o-

Motrtrblo rlopuy"[r,r (3, t t) nPvr

1y'r: 1016,?ki.,: 10 000o ({rar'
13, neaan .lacrb). Flonee r:oro,

eTI{ SaBI{CU.X,10CTl'I ll0IiaSbIBaIoT,
rrTo AJlfl o6t,ncr-reulrrt cltoJIbRo-.

ulr6ygr cyu{ecrIletlHoii (nopn4-
fia rrccl{oJIbI{Irx upoqeuton)
3r{rrccr4rd R I{pbIJIE,fIX (r-ra pac-

crorrHr{rr - 2-3 A) Irbrcrr?Ix
qfler.roB (na.ruruan c Hr) upn-
ITTJIOCb 6H C.rrtatr,, tITo BeJrI4-

TIIIHA PI BOBPACTAET C IIOMCPOM

IUIEIIA CEPIII{ B AECfITI{TT
paa npr{ flepexoAe or oll]Ioli
J{tlTrr4ll H ApyIoiI, qTo JILIITTeT,IO

lJcfl Itoro sr,raruecxor0 cMr,IcJIa

(aro oaua.raro 66I, rITo 1'rMeercfl

peannr,i pocr HaceJIeHHocrrl

ypoBr'reff c uoueporra). qto xe
fi acaercfl BoSMolr{HocT?I ycrpa-
Hr4rE 3ry rpyAHocrb Aoryrqe-
l.rr4eI4 rlpoSparrHocru 3l\{ilccl4rr

Af,

6 AA,A

I}CIIrIIUHI,I I} DrICII?IX AIJIEIIAX CCPI{I,I (UAIOE /y',), TO, HAI{ MI,I BI'IAEJIIT BrIIJIE,

eTo ilpl{BoArr r a6cyp,ttHblM pe3yJlr,rara\4 rIpI4 o6'bfIcHeIlLIrI JItrIrII4u Ho. Eonee

roro, aS{ent f[ouunepa v Baryxarrlrfl He B cocrorrurwa. o6bttcHrrrl a]Io-

MaJrblro ul{3rtyrc (cr,rJly) Jllrrir[rd Ho no ncnr,rurfiax. 3tu coo6palteul{fl rJ coor-

lleTorBlrtrf c [2] npl,rnol(tlr It BbtIrOAy, alro aSSeHr !,Onn.nepa II saTyxalllrfl

ue trrpaer cyrqecrBoutrofi poJur B pacrur.rpeHlrr4 al{I{ccrtlI BcrIbIIUeIt, 3a I{oI{JII0-

q0lltrleM, BOBMOII{HO, nUnr,rr,r IJo.

PacCuorpnn JIITII{IIo I{". B [2] 6r,uo HaiilAeHO, aITO BCe HOI.ITypLI BCIIbIIUH],I

B aurycra 1949 r. MolnHo yAonJrerrroprrreJr[,]Ibll,I o6paaoM o6'r,Rculrrr (aa

{cltilIoarerrreM, Itoueqrro, flAep JlrlHlrii), eclru ctrl4Tarr, qro lluLtvtt II, pac-

urr{peHa B peByJILTare e{{enra ,(ouurepa 14 saryxaHEtI, & oCr&JIbFIrIc

tr7u.r7u1111 Haqr4uafl c IJ, (H,,-r.re 6r,ura IlccJIeAoIlaIIa), pacu[peur,I B pesyJlt'-

rare a${exra IIIrapra upu aJIeHrpoIIIloM IIaBJIeHIdpI P, :50 6ap; rlpr4

?ToN{ qucro itroMoB 1v-r, upvr KoropoM Aocrr{raercFl oro coorBercrlll{e, -t0ri
(xuneruuecl{afI reMlleparypa BoTILIIIIKIz IIpI{}Iflra 100000). O4uaxo AJIrI o6ol,Ix

(Dur. 12. Cpanrlerze sa6rroAennoro nonTypa IJo

Bo Bcrr,rflrxe N 235a (cuorruan nunun) c reope-
TI4qECHI{MI{.

ltpyrr{HlI - IIrfi Jlonnrep-orl0eHra I'I 3aryxc.ilIlfl rpll
tro: 48.07, qro coorBercrByer I{a}IIIbrM trrfi IJe , ra
qnrr. I II FIo Jla q]IIr. 11: Hocr,re fipecrl4tll{-1.]u.I{ott-
rIflep-ao0el{ra Ir saryxaHI{H llpfi ly, - 1015, Tgia: 10 0000;

roqHr'r - lrJrH AoIIflreD- u III] apl{-aoQer{Ta trpll
I! : 1Qt;, ?qi,.,: 10 000o I{ /r: 50 6aP.
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atvarv

e{{enron }rerpyAuo [oAcqr4TarE, Hoa{{rlqueHrr,r [orJrolqeHun IUtn lruruw H 4-
,I{,ouunepa f aatyxanufl I,I AorrJrepa + Illrapn-e${exra B aroM cryqae *.

Peay,nmarrr, [peAcraBJre]IHble ua Sar. 11r, noHaarrBalor, rrro Ha paccrofl-
rrrrrrx or rleHrpa Jrr{Hprr{ H" A). } 1A urapnoscnuft xoa${uqlrenr rlorJlou{c-
Hufl, paccqrlrausrria ua oArrrr aroM (rounu), Ire MeHee rreM r 10 paa

npeRocxoAtrr noa{Suqueur
IIofJrou{eHrrfr r[3-3a .(ol]-
nnep-s{{exra rr Baryxa-
uua (xpynrxu).

Taxuu o6paaou, npli
o6ocnouantrrrx BHarreHrIflx

9JrenrpoHHoro AaBJrer{rfl Bo

BCrbrIIIriax, paclllrlpeHlle
oN{raccrrrl B ce x 6anruepon-
cxttx ilflnr4ft, BHflrcrrafl It
If,, Molr{el' 6r,rrr, o6ycnon-
neuo IIIIapx-a${rerirorr,r. NIrr
BltiluMr, rITO' [pILHflB IIItapx-
a$Sent IiaH ocHoBlryrc nptr-
qr,rr-ry pac[II4peHLIfl B ce x
,rr,rrrraii 6anr,ueponcxofi ce-

prrlr, B cryqae, HarlplrMep,

Bcrrbrrutru N 235a Mr,I ne-
ilyqaeM yltoBJIerBoptrreJIb-
HOe COIJIaCI4e TeOP0TIITI0-

cnlrx u na6nro4aeublx Iiorr.
rypoB HaH AJrfl ,.ruuzu FIo,

raH rr AJrrI HD, If , (ciu. {rr. 9,

Ll, 72, rAe urrapnoncxzfi
noHTy p orMerreH SHar(olI

n.nroc). .[aree, paccMorper
Hue BaBrrcfimoc:refi |-g-"7.
rrpu P,- 50 6ap B cryqao
Illrapx-aQ$enta x * ("*,
rfr,rr. 13, cilpaBa), cpaay
noHaSblBaer uMeHHo Ty Ha-
qecrBeHHylo oco6eHnocrr,
HOTOpafI r/t na6nro4aerc:l

Ailfr Ho}lrypoB BcrIbIIrIeH:

Irvrrrfr Ho BHarrurerr,Ho.

Har( 9TI{ nOCJIeAHZe IIOrrTI{ HO

Hu, H, u Hu nPaxruqecxu Pac-

'r' lllrapnoucnuii Hoarlr[uqueHr rIoACtI['raH rlprt IIoMoIrIu ta6lltq Bcpner [10J.
'r"r O sr,r.mcfleHl,Irlx aroro noc{{Ilqaenta IIoI'JroIIIeErIfl oll. HIrTHe.

' L
0 / 2 c 4 ,5 6 7 0 t 2 C 4 I O,al,i

Our'. 13. l{on, ypr,r , - r-r). 71nrr cepnu I3arlucpa
B c.rryqae /[orrrep-er[rlertra r.r iary.\arrrrfl (c;rena) rr

.(otrl.rep- r'r IIItaprt-etlrrlrexra (crrpana) 1;rn .uro;ra aro-
MoB 1V2 : 10rti, 7'p1n : 10 0000, P" : 50 6ap. ,("rra
ripr,r.lrreu B o.iry(rae /{orrunep-erlr$er{Til I{ 3ar}/raHrrtr

lllfl o'rJleJrrrrrr,rr-r rr.racllra5, naulrr.ran c II-.,.

ctr{,rrrrrroc Boox ocrailbrlhrx Jrr{rruii, n :ro Bpe,\{tI

orirrlararororr Apyr oT Apyfa: rrafiplrMep, Jrrrul4lr
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IllI{pellll Ol(l,IllilIiOll0, aITO 1,I 1la6JIIOil(aCTCfl JJ C,llyaIac BClIhtlIieii. I)tO CHnaatrO,

lialt I,tilDecTllo, C yBOJII4TI0UIICNI lrITflpliOIlCIiOrO paCU{CTTJIOUI,I[ C 11O]\{e}lON{.

ll l'o ino IrpcMft, rr prr .rraJr],rrrI{r{ c.L{,lrbrr olo caMorIoI'JIorl{crII,Ifl rIa/(oHlre cI{JrLl

ocrU,rJrJr,rrolla c llor,ropoM rrpo't'r,rno,.1erlcrxy01, 0ToN{y poory paorqorrJrerrlrfl,
rlT0 rI co3/(acT II pr,r6.rrrlauTcJ]brroc rrocrotrilcTlro 0]rJrbr Jrr,rHrri,i oT H.
7qo l lu.

06paruuca rorrellr, ri 6oJree rroApoSroN,ry paccrrorJlel{}rrc riorrl'ypcln 6anr-
Mcltorlclir,r-\ Jrr,rrrl,ri,i lo rlclr{rJrrrax. IIeuarrtictarlo o'r i\'le.\a]l!ll]Ma l)ricurrtpelr]rrl
ilmLrt4t4, LTIITeHCUBI.IOCTb r43ilyqeHIIB
n c{epe rLHmv., BbrxoAflrrtrcr.o r{B

Bcrlbllrrl{r4, pacrloJro}IteHuol,l HaA

Soroc{epoi,i, ecrb

Asy

1r:/^oe-11(1r)f -15

pt.e a\d)., (3, i2)
r1(/1)

+,1

-/+

t'ge lI 
- 

Jrr4Hei{ratr roJr.n(a l}crrbrrl-
tltt. .li.ltaro4a|fl rio,tstuoMv (.aMouo-
IJrOrqoHr,rru r] uerrTpa.rrblrLrx aracTflx

rrr{lu,rr,r (", } 1) Ao trao l(oxol(rrr
I43ilyqCUl,I0 BCIIJIIIItII "TII,IIIIL OT Ca-
r{brx r}epxrr,rx co cJrocri (uplrurroc n

I{urorllarr (3, 12) or r.;ry6orrltx
cJroe D r rpati Tl,ltrooIU4 yt I l,trrl.oir{aeTCti

;loiioT'rrr,rclr (tariropa c .r.). IJoero-
Nr)" ec,ltl,I N,ILI rropcxoAlli\{ or {op_
uy",rr,r (3, 12) rr (3, 6), r. e. {lr.ipr,ra.rrr,-
IlO 3al1l0tr'Iex,l pr cto cl]oiltrrIM itEIa_
rr0rIr,rorl /,. (trpttlleTlypa 1]c0r/ta Ba-
r{orr}ral), To :)To (clie/ItJee) ii[rarrcrurc
6y71or 6rr,iario ri rretioropouy (rax-
Turr0cl{or{y cpcitHcr{y 3traqc[r4r0 /IJrfi
tt c e i,i nctIrIrrIHI,I ,r' t.l JI r, li 0 B

It p I,I Jr b u x JI J4 tl I,I I4 TaN{, r/(e lrcfiblrrlrta t{ari 6ur upocuarptrRacTctr rro uceli eC

r"uy6nuo. l3 qourpa.rrrubrx )rre rracrrrx Jrr,ruru,i cpeltllee 7), 55r71cr xallarrreplrao-
Bar6 ort{olrauae jr.f ltr. JnrxL /(Jrrr o a M o Jr o uap.y}r{Hor.o ec c.Ilol. l[ooroMy rrplr-
6fl,rar,r't'c;rr,uoro roororrHClla 1r). r c$epc .ul,ru-r,rlr Molr{rro o}rilrl{arr, lr rr rrr ], B e c
lt p LI Jr rr rr x, tIe L rrpoqe/Iype ocpclllreH]trFr p), ((yrracrrlyror) Bce r.rry6lrrrrr
IlcIIrJIIIrItI,I, 1'. c. AJrfl lleliorolloto paccrotrlrrrrj or r{errrp& Jrr4uzr{ A). > ),0,

lrp,r rroropoM, Cnair{eM, rfanrop | - e--:. - rt, IIo lrepc ute upll6rlr]r{eHrrtr
It rllpy JItIriI,rrI Pt. /{oJr}rtllo rioapacrarr, fi]Irr y6rruatr, B Barjucr4Mocrl{ or
lt-rro, y6rrnaer r,rJrrr noBpacl,acr p, rl r;ry6r, ncurrrrniu.

'l'attr,rr't o6paaolr, ocJlrr 11ac ullTopocycr cpcAlrrrrr r,rurorrcr{urrocrb co6-
orll0llltoro l,ISJIytIeIJI,IfI, xapafirepllarr I{Jru uceii t}oubIIIlltu, To llc.rtrlrtrrrly P^

Otrr. 14 , Ciparlcrruc a'r'oMrr,r x nootfrrln-
I1IICIIToR rrol'JrotrIeIrrIrI s.) a "'rlIIIrlrr IIo gnlt
o.iryqarl f[orrn;rep-s(lr([rexra rr i]ilryxaHrrrr
(rtpyrHrrr.r);,I{orrrrrep u lllrapn-orlrrpcrrra rrpu

7'ki,, : 10 0000 u P":50 6ap ('rovrrn)'
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B (3, 6) c"ueAyer orlpeAeJr[Tb II o It p I{ Jl L fl x{ ilul{l'Ift trIJrtrr, ToaIHee, no [po-
apauuoft r{Jrrr rroqrr{ rpospa.rnoft .racrrr ripbIJIa. B xa.recrne ranoii o6nacrlr

6r,rna uplrunra llfleIUHflfl qaorr, IiphtJra AilA)'0, r,qe A)' olpeAcJrflerctl ycJlo-

rlr4eM L - e-af,)\ - r61.(H) c rotlHocrr,tro Ao 2-3olo, Ilocno;rr,xy n aroii

o6nacrlr Berr4rruHa p,. 11o;rinna 6rrtr upr,r6nnaureJlbllo flocroaunoii:, lto rrptr

,rSBeCTlIOr,r MexaHLISNle noIJIOqeHLIfl qtr{cJIO nOIJIOU{arcUIUX aTOi\{OB MOiI{I{O

no4o6parr ran, .1106l)I rJbrrroJIHtIJIOCb 3TO yCJIOBI{C [OCTOfIlrCTr]a Px.

Ha ocnonaHlrr4 cna3aFiFroro Br,rrue ilrr,r rlptrHlrl\{aer,r ,flouunep- rJrloc Illtaprt-
aS{cH.r rra11 o9lloIr-tIyIo r1plrqltHy pacgllpeHlla sMI4ccI{lI BCSX BSAOpOAHrIX

rilHtrir. UJrapnouctiuii noar[suqrer'rr [oTJIOII{eFrI{fl Ha l. arorl noAopoAa

MOII{rIO ltpeAcTaIlI,ITb B BI{Ae

s,mr: rur.tlur. tot (; . 1o-u) , (3, l3)

r4e rfynriqur, l. l0* .ra6ynuporaua Bepneeu[10] a,nr pa3rli'IqHblx aHaqeunfi

ErreHrpoHrio.u .(aBJIeril{n P. (rnr, ,:'+)npr4 reMrleparypc TKi,,:11000''
- S Tr rr

O)yrrHquli + AJIrI tnruufi- If? 
- 

Hs, AJIfl It p bI JI L e B srllx JItr4IlItrlIt

6r,ura nonyaregbr OI(CTpanOJItIqI4eft IIO Ta6ilaqalr Bepuen I4 lIpoBepeHbr, UC-

xo.r\1 -rd3 Sopuyrrr ,"==9. [tan uauccrHo, BJTLIFIHS9 ?rrn Ha I]bItIrIcJIeHHbIe
' a).",

rar{r{M o6pasolr r(oHTypr,r HeBeJrr4no, n OUrU6na na 30-500f0 r npltHxton

?xi1 rle llpl4ireAeT lt CyqecTBeHIlrbIM ?I3MeHeHlIfM, TaI{ HaI{ uIIplIHa Aon-

rrJrepor3crioro trApa rrr4H?rr4 oa V?u,,, a Mbr trccJleAyeM Itpr,IJrbfl rlrurafi, rl(e

ITJII{flI-IIIe DToIo fi.Apa IlpaliTl{rlecfill I{e cHaBbIBaeTCf . BEITII{CJIeHIIfl TeOpeTII-

.Ieclrux HolITypoIr AeJraJIIricb c yrleroM qactn'ruor'i IIpo3paqHocrI'I BcrrblluHtr

H UalyilgHflIg EILIiI{OJIe}I{aqeft aTMOC{eprt, T. e. (ilOAJIOH{I{I'ID rv,, COTJIaCHO

{opuyre
A., - (p, - r,o) (t - e-'r;, Q, \4)

rAC rr : Iy',Su,,,r,

llpu a.ro,u 3 [eprryro oqepc11b rlCcJIeAbBaJIcfi xoA Px t\trn I{aTHAoIo I{oIl-

Typa !I oco6oe rji][r[{alrr{e o6parqalocr, FIa IIOBeAeI{tre aTI4X ]leJIlItI}IH n toli

,u"rr, lioHrypa A). > A).0, r;1e t -- e-i'^' ' tl t- 0'03 (o6nacrr' A)': A)'o o:rt're-

areHa Ha $w. 4 rr 5 crpeJrnoii). IIpu aroM Bo Bcex cryqarlx llccrleAoBaJlacb

TOJIT,nO OArra TIOJIS6IIIIa I{OI-ITypa Arr, He UCIta}fie}IHaA Aenpeooltefi BO3iJpaT-

rroro Br,r6poca. TJa {r,rr. /+-6 ranme rplrBeAeHbl AJIFI }ia}r{Aoro Hollrypa

BHarreflIrfl pt r{a parjJluqHrrx paccrofl-rl4flx 01' IIeHTpa JILIIILTtr, Ilr,IqlrcJIeHrIbIe

no {opruy.ne (3, t4) u orN(eqeuublo Kpecrl(Itallu (or4cnbHatr lrHaJIa oItoJIo

,,,orrrypu). Slerr:rpoutroe AaBJIeHI{c Pr:50 6ap u qI{cJIo aroMoll /y'' Ann

r{a}r{Aoft Bcfrbrrrrna no46upa"iroch Tar(, ,IT066I B O6[acTI4 A).>A).0 BLIIIOJII'IfI-

Jlocl ycJroB ae p^:corlst c rotrHocrlro IIe Mel{ee 50/o 4nn Ir c e x rta6JIIoAeH-

HbIx ltollrypoc rIB6bITorIHofi aMl{cc[tr.

Ilpu arI{x Bbrtltr{cJleHtrrflx 6nno [pu]Itlro, arro r't, u (3' t4) flBJItIerctI

OCtatO.ruOit trrHTelrol{BI.IOCTLIO IIeBOBMyU{eHHOro HOH'Iypa B A a JI I{ OT BCIIIIIIIIIII'

13oupoC yr{era BJrr,rflHr{fl Sroit (IToAJIOE{I{n) flBJIfleTcfl nalr6onee 0JIO}I(HLIM

64



IIpu aHaJrI{3c HoriTypoB Jrr4Er[ft Bo r]crrbrrrrrtax, Tari r{art 0 tIy6uHe SaJIeIa-
IIUfI BCIILIIIIITII I,I Ce IIJItrIrIIlII{ Ua O6paqal0q]4ii C,IIOi,i N{bI ]re r4N{eeM HaAe}rr-

HLrx crlci'(crrral,i. I{pr,rnrfl r(orrrypon (IroIlJro}r{xr4) (a rur,r orrrlpacMcfl r,{r,rcrrHo

Ha rrpr,rJrrrrr nuuri,t) eARa Jrrr uoryr 6rrrr rrcnalxeHLI yrr,rpa$uoneroBbrM
.t{SJryqerl{oM BCrIbIIrIttr, noToNry rrTo orrll1 rjo3.rrllltaloT Ira 6oJlbllil,rx r.rry6lrHax,
r{yAa aro r,rlJryqeulle ue ilpoul,rnaer [rB-Ba qpeanr,r.rafino 6o"ururoii oflruqecnoi,i
roJrrqtr. (Jllrrano Aalr{e rrcfiocpcl{c'rBcrrlrbrii upocr,rorp clertrporllaMM rronaabr-
paer, tITo (r{eBo3r{yxlenrrble) 6a,nr,ueponcltrrle JIr,r.urru, TartrIe, HaH II, lt IJ5,
paclrr4prrrorcfl flo uepe upu6.rrr,r?rterrrrfl c o6enx cropoH rr froJrocxc aMrrccrroH-

nolo o6parqcHrlrl Bcrbrrrrrtu (4na II, ac[{enr ubrpa}rreH cna6o). ilax rrari 3a

nenoauyqeuur,rii ttouryp /',0 Irllr,LuLIMaJIcr cpe4nri.i rioHTyp B A a Jr tr or
BcTIrIITII{I4, 1to, oaIerJI,Il(IIo, tITo IroI IlcrIbIIIrrioi,i (cc.urr BACCI tro3x{o}nHa trIITep-
ro.nnrlun) r{orrryp r)0 6y4er 6oree rJry6orrr,rlr (na $nr. 4 gnn Jrr{r{r4ii

I{5, H, Aanu [yrrr{Trrl]oM arrr norrrypr,r, rraMel)eHur;re B rretroopeAcrnerrnoii
6.rruaocrlr or Bclrrrrtrrur). Ero o3rrarraor, rrro ItpbrJIBfl KorlTypon Bo rlcrrbrTrrltc,
Hecx{orprl rra aMllcorlo, Moryr or{aBarr;cfl r,rrrorAa Aa}ne 6oree ury6ortr,rMr{,
tIcM u Tlarenoii trcuoalryuleuuoii r[oTocrfepc, r,r <,l,ra6mro.lHas aN,rlrccr{FrD

B r{pLrJrbrlx Mo}ner ,i(air{e or{aBarr;crr orpr,rr4atent,rroii, rlro rfaxrnuecrtu u
ua6;rrro4aercfl [o.rrr,r ]ro Bccx cryqaflx /(rfl IIT, Il u -l,r rduorAa /{air{e AJrrr
II. .ur I-I,. 'l'ari lian, c o4uoii croporr6r, t ueBoBMyu{errrroM cler{rpe Co;rrrqa
Jrrrrr{r4 IJ, u IIu lralr6o"ncc rny6ortue (r rtpr,rnsrtx *, 6.naro4apr 6onr,rueuy
RJnrfl[rrro pocra lJlraprt-arp$cnra, ]rc]rteJrlr rraAcur,rfl ^(*f* c uonreponr),
a c 4pyroii croporrbr, Bo Borrr,rrrrric r,IrrreHcrlr;lrocrr, at\{uccr4r4 pc3no naAael.
[pII r]cpcxo4e or ]Io r( ocraJllrrbrM Jltr{rrufltr{, to riclu6uur,rpoDarlfioe 4eiictnue
arrrx ADyx rfaxropon Lr [prrBoArrr n ro]ry, arro r4Mer-rHo y nr,rulrli H, u H5,
rran6o.rrec (rryBcrBprrerrbrrbrx) n l.[Iraprt-erp{cxty, DJrr{flHrrc <<no4rolnrrul
IJr,rpair{elI() rtalr6onee c[Jrb]1o (nonu;rerrl,ro (o'fp[rltraTeJrlHrix)) nprrlJrrreB ua6rr-
Totrirol:I al{rccIrll Arr). /]eiicrnrrrcJrrrrio, coJlr{ I} l{aqecrBe (troAJro}r(firr)) lJ cJIy-
.rao IJ, ra Hu nalrr, cpe4nui,i r{olrryp /')0, usNrepclrHr,rii n 6 .n Lr a r Bcrrrrrrrl{u
(nyrr rt'rup ua rprr. 4, c.rreoa), To (orpr4rlareJrbrr;re r{pbrJrbrr) ar,rlrcor4u Ar',
I,I c ar e B a ro r rr rroJryqilercfl qr,rcro arruccrroHHbrii nol,ryp (uyuntrap rra
$ut.4, cnpana). Bonee roro, arraJrr;ra xolla Ar, c A), B arlrx o,rpr{rlareJrrrrrbrx
Irpr,rJrr,flx I{, n I.Iu rrofiaBr,rBacr; arlo orr xoportro coorBercruyer mrapr{oB-

cnot\{y Holrrypy uptr Ar,"c A). il. 'I'asum cl6paaou,6o.nee npaul{Jrbrro rr ria-
qecrRc ((noAJrolHItLI)) [plrlllirrrarb ((rreBoBl\ryulerrlsrii> rtorrryp rt 6 t w B r,I etrr{c-
cr4or.rrroro o6pauleuun rJclrbrrrr{It,

cau rro ce6e {an, pacrxr4perur l trusnii nerosuyrqcnaoii a,rmocrfepr,r
(u ocrronuou y I{, ra IIu) upr,r npi,r6rult\etuu x Bcrrrrurr{e cr}r4Ae,r'eJrr,crByer
o 3axlerrlolt( BJrtrflIIr{r{ BcrrbrIrrr{rr uil rlrur{cJre}r{arqyrc aruoc$epy. Ilo1o6-
HOo paCIULIpeIII{e AaJIeItuX IipLIJILeB no/lJIOiI{I{I,I HeJIb3fl, nOnCuirO, [prru[cbr-
raTb 4eitcrrrato, cxalr{eM, typ6y,rerrruoc:ru, Tal( r{ar{ pro uorpe6onaro 6rr
'rpeanr,r'raiirro 6onr,urlrx cnopocrei,i. Ouo cutrgauo cnopee Bcero c yclrJrerrr{crr
lllrapx-a{SertTa D (flol{Jro}ltxe), na rrro rrprrMo yr{aar,rnaer uau6o;rr,ruee rrpo-

* llo;roxeuze uecrtonr,Ho MeHrrercrr y rrparr /(lrorra.
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,llJreHr,re ar!{eHra y lrauufi H, rt IIu. 13 71a"uenux I{pbIJILfIx rly6lrrta Ilo4o-

poAlltlx JIrIIII4ii, pacltrlrpeHrlblx llltapx-erl$el{ro}I, Q N.rnil rAe n€ -- sJIcI{-

'l'poI'IHatI [JrorIIocrl, ffz-'Il{cno arolloB Ro 2-r{ coc'lofl}IlIl'I, orBercrBCIrllb]x
lta o6paaonanue rrorJrorqerrlrfl. 'I'ari riart ripr,IJtr,.fl (rIoAJro]IiHrID BoBillrltarcr ]la

6o.rr,ruort ofrrrirarecuoii: rry6l,rHe u arrtoc{epe Cotruqa, FiyAa e[Ba JIII rroryr
llpOIIuItaTL ItBalIrbI Lo-lI3JIlueHllfI, BbIsLIBaIOqUe [epeXOAbI 7-->2, TO yBeJIU-

rteHtre rlry6ulibr Jrrrnrli{ npcAcraDJrtIoTcfl 6o.rrce peaoIrIIbI}I cBfI3ttr-b o ytlc,Illr-
qelrl4et{ SJleltrpollHolt rIrrOTUOC'.Ill net a ]Ie C yBcJII,IqeH?IetrI /v, n atuoc$epe
rr o 11 Rcrrblrrlrioii [rB-Ba rrorrr{Barlr{}r DJ]eHTpoIIIIIIIVI yAaporl co cropoIIhI

BBrcor{orratpeToro BJrertTpoHrroro raSa I}clrbIIrrFiI,I (o aoelroinuocTil AeiicTIlI,Ifl

rar{oro rrexaHrrBNIa clr. Itt]).
llaxulr o6pa3o[I, B Tex crytlaflx, IiorAa liollryp Ai', 6rr'rr sarlcrIro I{cHa-

rrcu (6onee 2-30/o) orpr{r{areJrr,Hr,rrri,r r{pbrJrbflrl[ u (rIeBo3rIyrIeIrHbIe) ilmurtr
rlortaBbInaJrll pacllr{perrr,Ie H o6.uacul BcrrrIIIrHrI, Ir HarlecrBe (roAJro}I{I{u)) r!0

Ip],{Mil{aJrcfl r{o}rryp l6nr,ran calroll r}cIIrIIrIIiiL l}ru4y orICHl rlcrl{o IJIJpa-

irreHHr,rx rpalrr,rr( ant[IcCI,IoHttoIo o6paqeHurt (npr,r xopo]xllx 1,r3o6pa]Iie]lI,Iax)

3ACCr, HC N{OIJIO r}OllHtIItrryTr, IIC/{OpaSyIIeHI'Itr: qe}ITpaJIEllhre ocTaTotIt{Iic

uHTeucr,u,rroc,rl,r riorrrypon n6trlran RCnIJIIrIiu rparirrrqocrirl corlfla/laut' c 'tcN{ ?Ite

AJra llaape3ou BAaJTI,I or BcuLI[rIut (cm. {r,rr. /+ r'r 5, c.ncla).

tVllr l;u71lru, arTO p1, OCTaBaEC6 rrpar{Tr,IrICCril4 trOCrOnttuOi.i u O6.naCtl,r

Ai > A),0, u 6orsruurrcrtc cJryqaoB naltaer rro lrepe rrpa6.rurnreullrr I( I{ellrpy
,[trllr{ll, Halt aTo !I /{oJI}I{H o 6srtto 6r,t'rr n CJIyqng yr]cJII,Iqeltlrfl SMI,IccI{rI pr

rr r."rry6r, Borrbrlrlrilr. O.rcrc4a Molltrro BartJIIorIurB, rl'fo B 6orlurrrtrcrBe cJlyrlaer;

noa6ytrt;1eru,rc B qcHTpaJtbltLIx tlacrflx t:icrlIJlrlHI,I 6o.nee cu.nsHoc, rlej\I IIa ee

neplr{opr,rra. 1l rtaqec'rro xapar{reprrrrrx /{Jrrt l c e rt DcrIbIIrIHu atta.renuii p^

6brJrr,r Bsn'rr,r c p 0 A rr r'{ e BIIaqcIlIItI Px, rr o6nacrlt A), > Ai. /(rlfl I{a}I{l(oro

t{orrrypa. (l arlrul,r Buaqcurlfltru Pr 6sr;rlr 3arer{ rlocrpoeHll reopertralecltr.te

lroHlrypbr JuIHrIl"I (o6oauaueHu ua {lrr. 4-6 rpyrrHauz). 3alterult, qro ArIfl
ope/lHofi rrac.l,ll rrprJJra nrr6op BIrarleulrrr aJreI{Tporlu of o l{aBJrerlua P. trlrcer
5o.urtuec BIlaqetlrlo, .reu ly':. N4r,r ulr4ulr, rITo ttcopcrl'Iqeci{ue ItoHTypr,I xopotrto

corrracyrorctl c na6tto4euur,urn 
^Jru 

BcIIrIIIIett J\G 235a u 2I2. llpu arou
pctrr, nl(er, 1{ollearuo, o corJracllrl Teopulr I'I }ta6[Io/.{eHuii ToJrLJio AJrfI

rtptIJILoB lprrrlrii (AI>A).,,)r Tart Itatt B ai{l)e, llo yltaBaIIIIIJilI IlLIrue coo6pa-

ir{eur,Iflrr, yxte ucpecracr 6r,r rr, oull&lo,I{JIIrIlblr\i rI j)c/{craBJrottrlc HoHTypots

rfopnrynoi.i (3, L4) up]r floorofltIrIo]I i'rr. 3rcl o6c. ol'rc.rrrclno oco6enuo xo-
poxro Br{crynacr l{rrfl r}cnbrrrrri}r i\li 212 (III cepr,rri), r'Ae pacxoiml(clIuc I} He-

rrpoBpauHoii rracrll .nlrnlrii BnarurrcJrr,uctl, [[gpa .rrrtliui,i al(cct, ]]ecbr{a y3ItI,Ie

tI ATO IlaoXOlItA0III{e HC yilaorcA yo'Ipitlti.I'lL, I{lllloHtlri :lllarleHl,Ifl P, u ltlu.

Ogo otraarro lIc 'roJILIIo c l)ocrorr 7.,,. rr rn5'6i, licIIIIIIIIilr, tlo, RcporlrIIo,

Talt}]te c TeM, IITO ltl,rrrcTl,rqootiarl'totl[0paTyl]iI I]cllbllrlltl,l 6r,r;ra SaNIOTHO

rrtrr1l1e: rroprrAFia 7000o u.rru Nrcrl,rtre. l] cJIyrItio irio rcIIIitrIItn N! 133 pac-

.\OlI{ACrrI{e CTOJIL CItJIbnOe A aitio il IIpO3patIItOii .tac'ltt li]lLIJlLOIl , u'tO o Co-

l.JIagurr ToOpr,I-rl r,r tra6lrO4eHr,rii roROpI,ITl 1to rrpllxO;1l,rrcn. Ii e'fOlI oJlyqng

r{6I He IIt{eerI }lriHaltoil IJo3NIoiltIIocrlr yqecrl lIpaIJIr.lrLno IJJITIflHI,Ie (II0A-

iiorHHu): tlcllrrlrxl{a I}oBHI,lI{JIa u a ,l{ trflTltoll, cIreI{Tp ltoTopolo uor 6r,rTr,

CIIIIT JTIIIIIb rI o c1 Jr o ot{oualaulru BcrlblUrI{l{ !I I,IctIe3lIO1lCIMfl PCrII{oi,i eur,rccl,rlr
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B 0Tofi o6;rrac'rra, llnunrrlre (uo/1Jrolrtnr{D BAecr, croJrr, BeJrrrrio, qro npr,rue}(err-

Hr,re rtorrrypr,t Ar, egna Jrn uMelor nanoe-.tu6o ori{orueHrte rt draltrzuecnuu
oMr.{ccrroHlrbrM I{orrryparr cauoit Llcrrbrrrrfirr. Il npoapa.ruoii qacrtr npr,t.rta

A), > A).0, lIHTeIICIIBtrocrr, rrtsJryLre ur4tr roJr;rro uclblrrrru

I',.x p^rr(11) : Prl/rs1,

r4e sr - cpe4nnii (no r.rry6nue lrcrrr,rurxrr) rtoa${zqlre}rr rrorJrorqeunfl, a 1[, -
III4CJIO ATOMOB ITOAOPOAA I]O I]TOPOl\I COCTOfI,EIPIII. I1O, C 4PYTOi,i CTOPOI.It,],

n Hpaiirrux qacrr{x ItpbrJra, HeBaRr{c}rMo or rlexarrr43AIa RoB6y}r{AeIltrfr u Ba-

IIOJIH0HI/IfI AaIIIIOTO ypOnnl *,

NlrAlrrh'tpr.[r? ,

r4c /y';,-cpeArree ylrcJro arorroB 1l cocrorrrr4m lt s cron6e 1 cn2 ncuururiu,
a S (a)/fo - {yunqzx pacrrpcAoJrerrrrrr tr3Jryqs11115rx r{Ba rrrou B rrourype
(cp. t2l). Orcrcila :rurtr P\ cJrcAycr Br,rpalr{eHlre

F^: * Nl,Aprhvp, +r'q # (3, 15)

l{an 6r,r.rro noHaSat-ro Bbllrrc, pr rlpartr14qecrir,I coxpaurcircfl rocrorrrtrrr,rh{
n o6rtac'r'r,r A).)A).s, rroarol,I)r BAoc6 AoJrlr{uo 6trTs sr.: c5'(a) lrrrl (cnr. [2]).

nr:..r,S(o)sx:,lc L"l tro ,

In l,ilfr pr flory.Iaercrr xopo[ro nBBccrrroe ]trrll)a]l{errl{c

- Nu Eo 2hc2p^:Ni A T
[Iplr ustnoTlc i]Toro lbrlla]fien.Lrrr l\,rbl ,\orcJrr,Lrn{nt6 [oAareprtry"rr, rrlo oHo

rIIJJrFrercfI coBeprncHHo o6rqlrlr, T. e. rre npoArroJraraer H r{ n a n u x t{exa-
HtrBMoll noa6ylri4cnnf:t Lnlru uBJlyrlerrr,Ifr r;o rlcrrbrlrrrie (aa ncrt;rrroqerr[eM r{orc-
pen'rnocru) B ToNr cJrvrrac, rrorAa Pr ooxpauacr nocroFrlrrroo Brlaqerrlrc n c$cpe
llrrrlru (r HarxeM cJrytlns upu Ai)A\). lloerouy {opnr5,1n (3, 17) npr4-
McrrtrNra /(JI;I orrlleAeJret:rutn cilc/{Hero 6anr,ueponcrioro AeHpeN,rerrra, xaparrrcp-
rroro /{Jranceir IJclrrlrlniu. ll ra6;rr. 2 upr,rre4eiuJ rJr,rqr4cJlelrr,rrr croro AeKpe-
r{errra I(Jra rpex rcrlbrlrrert uo Soplry"ue

1y'r._,- it ^8rre lt
A/e - t').2ltd: g"' ,.,0) : P,.o'xli.((t),

rAo fr,(0) - Errre ucr,rlrllocl'r uorlpcpbru Horo clrrcrrrpa [Jrrr AJr[rHr,r Bo,rrriL,r

). oupc4cnaJlacr, c yqcrox[ TroJtoinerrr,rfl l]orrbllrtrur ]ra AIICr{e Co"rrulqa (p :
- sin 0).

Tan ine rrart r,r R cJlyrlac RCIrbInn{r,I 5 anryc'ra t9lr9 r., u3yrreurrofi a[2],
AenpeMerlT 6ansueporlcnofi cepnl,r oqerlr, ci4Jrbrlo orJrr{rraercfl or roro, xo,ropr,rfi
pcaJrr,rsyercf AJrfr qrlcro per{oM6Er.rarlr,rorrrroro cBcrrerruE fiptr 7111 : 10 0000

|',,,:*

(3, t6)

(3, t7li

* flpere6peras roJrr,Ho BlrIryEueHIrLrM lraJryrreHrreM r.r aJrer(rponrrriM yAapoM Broporo,
o[4.

q:1. 
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(noupoc o ;{er{petreHre 6arbMepoBorioir
ceptrrr u MCxalrzsMe BoS6ylr{Aerrrrfr Bo
ucrrbrrrrrie paccl,raTptrBaeTcrr orACJJLlro

n tltl).
llpu paccrrorpcunrr Aairrrbrx aror,i

ra6ilurlbr o6parqaer Ha ce1fl ilHr,rMaHr{e

a 1I Ol,I a J b rI O rJ ll 3 Ii O e 3 II aaI eHI{e
pt. a Nn I(rrfl Jlrurrla H" (clr. /IaHHr,]e
ra6t. 2 u Slrr. i5). 3ry arror{alrrrm
ocTccTTleHHo CurrSaTI] c nouroulct{t{ej\r
Ll.-aultccnu rlorblrunll rtl)blJror{ JrlI-
nr4II H. ,{eiicruure.urrHo, xo/( elia.renuii
p* ot I-I, ri I lu rroriaabr ria0r', rrro AJrfl
T-T. lrur 4o,.r)rurr,r 6r,r.rrn 5r,r o;r{uAarb
BHaarenzfl 1..86 nllecro t[arirr,r.recnoro
0.70. {.,rn ncnbrmriu i\t 212 3rraucrrlrc

Px Atn If" uomuo rloJryrrlrrb rJpocro
r,rrrrepnoJrfr{uer,1 uein4y HT, }16 r IJs,
Hn, uro l{acr Brraqcrlr,re 0.82 nrlecro rpari-
rlrqecrroro 0.1r4. Tariur{ o6paaoM, l(rl
ueproii ucrrrrrur{Lr BNrrrocri-s n FI" 6u"ua
oc.,ra6neua u 2.76 pasa, a AJrrr Bro-
poin upm6rrr,rBrrrcJrbrro rJ 2 paBa, rrro
npr,rBol{rrr r{ orrrrrrrecnorli rotrqe r.ra6u-
rorrHoro norJror{er:rtra n paiiono 1J_:

0.62<rr<1.02.

13 xpouoc{cpe al,onlrbrft xoe{$raqneut
lorJrorqeHr4 rr Jtrlttl,ra I{ D Mecre 1l^

noprrArra 4.0 . t0-1c (cu, [12]), rroDror{y,
rpr,rrrrrB B cpe/{uelr lr - 0.80, 6y4enr
!IiICTI,

r:71c 1/ - [opffAr{a roJrrr{r.r]rrrr riaJJr,lU,rc-

notli xpouoc$opr,r llaA ncur,rrrnoir.
Ecnra 6rr ua4 lcnr,rruHoli rponroc$epa
6sr.na nouoelrvrqelrroii r,r rrcrrhrurxa
SaJICIaJIa )r Oc ocuoBaIIIrfI, TO I,lllTe-
lpaJl B upauoli rracr,lr, corJracHo AaH-
rrnu [13], 6ur 6u paRcu -2. 1.0t0, w

orrrrruecrrafl ro.nula 6r,rna 6rr Bccro
0.008, r. e. B 100 paa rrelrrrue (cc.rn
IJCII6IIIII{A SAJIETAET BIiIIIC OCIIOI]AI]I{fl

xpolrocrlepsr, ro lr 6y4er erqe lrermlre).
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,(;ra roro .rro6br [oryq[,rb orrrl4arcuryo roJrrrly -0.8, cql,r,rafl xpolnoc$epy
HaA Bcrlbllxltoit HelroaMyqenuoft tr upr,lrrrlrMafr A,rrfr uee upn6;l,t xrcuur,rfi aaxoH
AJrfl rrJrorrlocrr{ Ca+-atonron (cp. fta}

t'tr.: n (0) e-+'ro-"r, /? (0) : 3 . 108 cu-S,

uprrluJlocb 66I c'ItItarl, aITo uclrbllrrlta BaJleraer rra Ul00 nrr 11 o A ocrroBarlue]r
xpouocrfepu (II : -1400 rtu), ]rurrre o6paqaroulero crrofl, arro rrpo-
rtrBopcqr{r Aa}rrrbrM na6,tro11enzii. c 4pyroii cropo[r,r, B He8o3]\,ryulerilrofi
xpomocrlepo tlllotr{bl Ca uaxo4ntcl [Ipcr4r,ryu{ec1]Bcrrrro B coc.rofltrr,ru Ca+ u,
BepoflTfio, Talilne Il cocTofIrII,Ir4 ca+'r'.
B xporroc$cpc n il A scnr,rrurroii rrlrcJro

troHoB Ca+ l,tott{e,r, ToJIbr{o y}Iel{bl[llTr]crr,
IIOSTOIIy IIOJIyTIC{IIIOe HaIIIt 3I{aI{I{'I'eJIf,-
noe ocna6.rterrr,re Jrr,IU.rrrir LI- c4ua Jlrlt t\{oHHo
cBfrSaTb c lrorJrofi{eJ:r LreM ee or{uccfirr
Br,rrreJrclr{aqeii xpouocScpoii. Ir4ua Jrrd,

c 4pyroii croporlr,t, t,rotr{rro co}rler}arrrcrr
D TOtr{, qTO aItOl{aJI},IFI 3trItrtCCI,IU ltClIIrIUeIi
n ll" cunaarra c trfl,,uriJuc,rl r16,ruett trc('
(lra paccrorrrl.r,irlr t.6,,\) rr,rnnrl I.T. Pac-
cr{orpIINI ]loBnroifirrocrs oc.ua6.nerrr,tfl JIu-
nlrn II. B pe3yJrr,Tare 6.rren4r,rpoBarrurr ee
guuccncli Bcrrrrrrrr{rr B .rrr{rrur{ IJ,. llprr-
MCr\I rtorrp$rrrlrrt'r,t norJrorqcruilr n tptr.nc
DMlrccr,rr,r IJ, (cu. [15]) no BcrrrJrrrr{c

ir,, : t.9B: 10-12/Atr2.

Ha pacc,oa nul.. 2.6A 1rru t,& or ueHrpa H.) o, x2.9. 10-18. Ec.rrz
ql4cro aroMoB Ca'n no Bcrrrrrrrfie or{errr4rb (cru. tt6]) Nr:1.1016, :ro ouTn-,
qecnarr roJrrr{a Bcrrbrmr{r aB-Ba trorJrorqeurra B r(p},rJre H, (AI-2.64) 6yger
t'^ - 0.20. Onrfi.Ieonafl ToJrrqa B Jrr{Hr[r( I{" na paccrorrHrrtr tA-ono.no 0.7
(tpr 1/, -5 

. 10t5). Tanurlr o6paaon, caMotrorJrorqeHue B HpbrJre H. za-aa
cyMMapHoro uorrroqerrr4fl Kpr-rJrbflMu H. u I{, 6y4er B

,,\
, ^-("1* tL,/

--:'1 - r'2

paaa 6olute, qeM rrpra orcyrc:rnuz 6nen4rr H, r. e. Ao[oJrHzTeJrbrroe rro-
IJIoqeHUe I(paCrILrM npbIJIOM eMwcCfiv. Jr4trurt H nO ecrrrrur{e Mo}r(eT ocJra-
6art anruccano r{pbrJra H" npu6nr,ranrenruo s 7.2 paaa. Ecnu, oAHaHo,
npzHtlrb ffz: 10ts (ncurrurra 235a), ro ocna6nelrue ylHe 6y4er a 2.2 pasa.
Ecrr, HpoMe roro, y.recr6, .rro qr[cJro aroMoB Ca+ /[, Mo]r{er .6rru ne-
cltoJrbKo orrZqEr,IM oT rIpI4HfIToIo Hallu, a TaHE(e yqecTr, HeorrpeAeJrer{Hocrb
B Berurlulte xoc{suqraeuta frorJloqerr[fl a!, To cJrcAyer 3al{JrloqtrTb, aITo

aHoMarbrroe ocna6neuue oM\ccLvr II", nepoR'rHo, cBrrsano c 6reHAtrpyrcquM
4efictnuelr gMr-.ccltvr H, no Bcrrr{rrrHe. E(crarz, uo ocna6neuulo trnzr H"
MOfitHO raHlne npu6tllxrenuo orleHurB ql[cro aroMoB ca+ so , Borr],rllrl{e,

/ 2 J 4 5 6 7 I 9r

@ur. 15..,{expenreur 6anr,ueponcHoi
ceprlr{ Bo BctrLrmfiax. .

ToqHu - BcrrbrrrHa N! 212, I cepun;
npymftlr - Ni 235a; fipecrrrrtrl - Ni 212,

IIf cepufl,
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cOifI14 t{SllCCTeIl I{oA{{uqueHT [orilOU{erIrrfl B rtphl.r]C Jrr,rH!rlr. 134ccr r}oilHr,r-

Itar0T, nparJ/Ia, TpyArrocui c uoc'ronrrrioi.i 3aryxarrr,rfl r{B-aa croJrr{uonenlrii.
O4uatto llocJreAonalrrrro .ltrnril riarrbr{rlfl rr Apyrr,rx N{craJrJIoB Bo Bcrrbrrtrr{ax
6y4cr lroclaqeua orAcJrr,Hafr pa6ota,

$ 4. Sanlroqeur,re

Cyul,rlrpycl,I ocsotllt6Ie pcB;116rurr,, utrcrorqeit pa6orr,r, orlJreriaffcb or
,rrrJrcnr,rfl rouxoii crpynrypbr ar\{r,rocl,rrr Rcrrbrrrrer{, rpc6yrcrqoll oneqrraJrbHoro
,l llYrIeHI,lfl.

1,, Rcur,rrurtn tlrr3-bIlraro'f Baillerrroe rrcHairrclir,Te riolrrvpoB BoAopoArrlrx
tllguii B cloceTlrteii arMoc(bepc, tlro Hco6xoAuMo ytrlrrrrBarr, ilprr aHaJrEBe

I{OIrTypOB otrIICCI4tr CaM!IX Bcrlblrrren.

2. PacrrlrpeHr,rc DMliccr,rr{ B c c x 6a.rrr,uepor}ctr,rx ;rr,rlrr.ri,i (urrnrouan , H")
Ro nclu[rnax Morr{er 6t;ts o6rscrreno Hou6uirupoDa]rnbrM ileiic,rwreu ,[on-
Ir,[ep- r,r llJrapx-e$Qexra npr,r aJ]cnrpoHHrrx AanJrorrr,rflx or 25 rc 50 6ap u
tll{cre aror'ror r}o lropol{ rinarrrouotr{ cocroxrru}r I}oAopoAa 1V, or 1015 4o
J0r6 r cror6c corrorrr,reM t or,r2. O6r,flcrrcrrnc r{o}trypoR 6ansucpoucxoii aMnc-
or,rrr 1lo rlcrrbrrrrrrax erfdrerirorr fIounlepa rr 3aryxaHrreM oRaBbrr]aercs He-
C)OCTOflTOJII, tlI,IM.

3.,(enpcuctu 6a.nrlteporcnoi.i oepr,rlr lo Borrbrlrlr{ax cr4Jrr,no orJrrrqaerc.a
0T cJIyrlilfl qrrcTo pettolt6r,rHaqnouHoro cBeqcHr4.E cBoerl r,IcrtJrIorILITcJILlro ]lht-
co.t{olt 3acoJroHlrocTllo Tpc'I'bel'o ypoBrrfl u lreHtureri oTuoc[TeJrbuofi aace-
JreHrrocrlIo Bbrclxflx ypoauefi. Auol,ralrr{oe [aAeHrre l{j AJrr{ JrtrHtr[ H-
crflsaHo c 6nelr,qapyrcqrrM 4crtcrurlelr npbrJra cMbccah H, n cuerrtpe Rc[6r-
IIIelt. R clleltrpc DCrIbIIrIefi r].e orMcqaorcfl rrotrDJreHr4rl cl{oJrr,Ho-Hr{6y4r, aa-
MerHofi aMrl0cr,rr,r n 6arr,l,repoBcr(o[,r rioHTr,rHyyMc.

1r. Or4aua oMuccul4 ncrrbrrrreH n 6onsruurrcrne c,tyrlaeB BoBpacracr c rJIy-
6nuou.

5. Actruuctpurr r{oHrypoB BoAopoAuoii aMr,rccuu clr.flBar{a, no scer,l Bepoar-
HOCTr{, C UO,qreMOM r,rJrrr OnycfiaHr,reM Bo3BpaTrrbrx nr,r6pocon (surges) uaA
lJclrbrlx(ofi. llolyveHtrrrc rrs ReJrr,rqfi.rrbl /(cnpecclrrr rrorrrypoB Bo Bcrrblrrrr{ax

cl{opocrr{ rrolt6eMa a: 100 nnr/cen rI IrJrorriocru lV, - 5 . 1012 rr,rltrrrH6r AJrfl
rartr,rx upory6epauqen.

Arropr,r rlBrpa?rraror 6.uaro4apuocrr 11. Izl . Cer;rrunauoBy rr A. ll. Batrro-
luol,ry Ba yrracrr{e n o6pa6orxe clerirporpaMM.

Arperr, 1957 r.
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AltAAlrM14ri I]AYH CCCP
IISBECTI,Ifl I(PI,IMCI{Oft ACTPOOI4SI{qECH Ofi

Iou XIX. ig58 r.

r4ccJrEAoBAHlIE BOSB yEtAEHr{.rI
B XPOMOCOEPHbIX

OECEPBATOPI4I,I

r4 r{oflr{SArlrrrr BoI(oPoAA
BCIIbIIIIT(AX

-,1. R. Ceot:1ttu't'ii

Cuerrpocxorrtrrlecnoe trccrreAoBarrrre BoAopoAuoro cler{rlla Borrrrrrren [1] aaer cpeputre
sIIatIeHI,IfI P":25-50 6ap, 7'Oro:104 K II 3HarIeHI{tI Nz, Ns, . ., NC, IIa ocuoBal{all
r{oroptrrx Mo}nuo Br,r\rrrcJrlir'r, rrlrcJra BceBo3Mo}nur,rx, paaJrrrrrrrrrrx rrpoqeccoB Bo35y}r{Aerrr{tr
tr lloErraaqrrrr, flprrBo4r]qrrx r{ BarroJrnerruro orlerbnr,rx yponueli RoAopoAa (rrpo6nensr
6anrlreponcnoro Aer{peMerrra, Bo36yx{,I(eurrrr lr uoirrr3ilqr.r[ tso Bcrr]r[rxax). Paccuo'rpenunr
I{ Dr,IqrrcJrerlr{ro pa3Jrrrqrrr,rx rrpo[cccoB r]ocBrrqeui] u.rclorrularr pa6ora. Peaylrtarr,t erux
etr.rlrcnerrllii rrprrBcAcrrLr r Ta6r. 8 u ua {ur. 3 r 1r. IlarlAerro, rrro 3aceJrerrnocrr, rrrr?fl-
rrux ypourei.i (n ( 3- ) orrpeAeJrrrercrr B ocuonrroM norerr co6c, Bcrrrroro r,raJryrlertrrl
BcrIbIrIrHr{, a nepxrlr.rx (n)>3-a) ro36yrnllcrrrreM rr rrour{3arllreii eleril'ponuLrM yAapoM.
0rentpouunfi ra3 Ilcrr,lllflIr oxJra)fi1qacl'crr B pcr:]yJrLTarc rreylpyrrrx cT olrinoncuuii
BJrerirporroB c arot{aMrr BoAopoga ouem Slrcrpo (sa apeurr, B}raqlrreJrr-Eo Merrruee Bpe-
Menrl lfiIt3ulr ncrrr,rrunu), ecJlr Her rrc'r'orrrlrr{a nol(Ael)}r{arulfl ero .areprr{rr c ilIoulrrocrrro
Iropa[i{a 700 epr/cn3 cert.

I-Iaurlr cuertTpocr{orr.lqeor{re Arrilrrrro o Ilerrleprrrlroii oMuocnrr ncrrr,rflreri yriaBr,llaror
Ha 1'o, rrro ala oMrrccr.rfl, Tari Ere Hari Ir rrccJreAoBarrrritn naun [17] orrurcclt]r rr,qep ,lonnoii

crilyr{Typr,r (<r1,cr,r>) rlererrJrololo rrpol{oxo}r{Aerrrrrr, tsoarrLrfiaer B orrrrrqecrilr rorrr{oM cJroe
r{ rre cBrr3aga c lrpoqeccaMrr pexoM6r{uaqlri.'r. llc Bo;JrrrrrilroBeirlre rari}r{e cBrr3alro c lror{o-
Topr,rr{ IreT€[JIoBr,rM ]lcToqunrioM i SrrePtxll o Morrlilo0Tbro lropfiAr{a rreo]to.Trr,rtr,rx col,
apr/cu3 ceH. BogMo]fiHo, rlTo rrenpepT,rBrral Dlrr{ccr{fl cBrr3arril c peJrrrrrrBrrcrcru,rMr.r oJrerrrpo-
ualru, O6cyrxgeur,r noaMorr{Ht;re rlruanuecrure lvrexa]rrra]rr,r Bo DcrrLlrTrfiax. Ilonaaalo, .11s

SJreRTpOIvraflrrrTril,rc IuexaHr'r3Nrr,r (n qacTlroc,Tlr, Iliti'Ilr.11or11[poAlrrraMr{qecrirre no;rulr) uc
Moryr Aarr, rpe6yeltoro HoJrrrqccrBa Drrcprrur. I{ecocrol'r'e:rr,Ho riit{H{e o5r,rrcncrlre rrplr
rroMor{rr rurrorcar,r flporrfinuor]orlrfl Bo Borrbrlrrrty roprl.reii r.uporra;nr,noii Nral'eprll,I. Bcrrrecrrr.r
r{ocMrlqecxoro l{3iryqerrrrfl r }rreclnolo perrrreuotscrioro II,lryrreIJI,rfl (). < 3 A) yr{a:Jtrrna}ot

Ea o6paaotsaur're qac'Jrr{q BLrcorurx oueprui.r Bo BcrrrrnrrTiitx c lrJrolllocrlro or l.Qi 4o 10r
qacrlrrl Ha 1 cM3. Yfiaeauo, .rro crarucrrrrrecltuii lrexanr'ralt Oepttlt e[Ba J]r.r Mo]nc1'

ycnoprrrr, sacrr{qr,r no Bcrrrrrrrrnax go cneprr,ri-,l 100 as.

TIIB IIXCITATION ANll IONIZTyI'l ON Ol,' FIYDRoGItN IN IrLARlls,
by A. B. Seuerny. -The investigat.ionof tlrehydrogcn spcctrurn of flares leads to l,ho

mear values P,:25-50 bars, 70r,, - 
j.Oa K and also sotne yalltes for 1f2, 1y'8, . . ', l/r).

These dal,a errabled us lo calculaLc Lhc numbel of dilfcrenL proccsscs of cxcital,iorr
and ionizalion proclucing t.he givcn population ol dil'felcnt quautnlri st,trtes of hydrogen.
'lhis paper is dcvoLed Io thc considcral,ion and calculal,iorl of thesc val'ious processes, and
l,he resulls are sunrned up il tablc ti and fig. 3-1r. l'he population of lot'cluattl,urr
levels (n <3-4) rvas found to bc detennined by prooesses of radiative excitation
from thc flare field of radiation. Fol the highcr quanlunl s[ates (n >3-4) tho popu-
lation is governed by processes of collisional excitation ancl ionizat,ion. Thc elect,rol

ryo



gas in flares should be very rapidly oooled byiinelastic collisions of electrons with
H-atoms (during a poriod of time rvhich is small oompaled to the life lime of tho
flare), if there is no source for mainl,aining its energy at llie rate -700 orgs/smS sec.

Our spectroscopic data on the conl,inuous emission of flares, as rvell as those on
the grains of f ine structure (<mousiachesr) [17] shorv that l,]re continuous emission of
flares is nol of Lhermal origin and oannot be connectedl rvit,h recombinat,ion prooes-
ses. 'I'his emission is also connecl,ed with an unltnown source of energy genera{,ion
at a rate of scveral hundred ergslcms sec. It, is possible that this emission is con-
necled rvil,h relativisl,ic electrons.

Possible physical processes in flares are discussed. The mechanism of electroniag-
netic heating was shotvn to be inconsistent rvit.h the est,imated rate oI energy genera-
tion. The hypol,liesis oI the lieating of a flare by coronal mal,ter eyentually coexis-
ting t'iLh lhe f]are is also- inconsistenL s,ith this eslimate. The bursts of cosmic r.ays
tluring greai flares and tte lecenlly rliscoverecl haril X-ray radialion suggest some
rnechanism leading to the formation in {lures of high-energy particles n,ilh nurnber
densit,ies from l05 lo 107 per 1crn3. Il, is pointed out l,hal, the Ferrni mechanism oI
acceleration of particies can hardly produce the accelerat,ion of particles in flares l,o
bhe energies l.0o e. v.

Clerttpocnorru(IecI{oe lrccJIeAoRarlr{e BoAopoArloro crrenrl]a BCrrr,rrtre6,
I-IpoBeAeI.Iuoe DIt], Iros]loJlfier o[]leAeJrr4Tr, AJrfl Bctrbrrrret{ Hertorop6re cpeA-
rrrre sHaqerrr4fl aJrer{rpo}trrofo AaBJreHlrrr (P":25-50 6ap) z KLlllertrrrecr1oft
TeMrreparyprr (7611= 10000o), a ranffie qtrc.rra arorvroB Bol(opoAa N2, Ns, ...
BrrJrorL Ao Iy's s cror6e c ocrroBar{[reM 1 cu2. J-la6nrc;1euufl rroBBoJrflror
Taltlne uar,iru IIeIiol'opyrc cpeAHIorc rrrrreHcrrBrrocrrr lr3Jryqgllsg Bo]rhrlrrrtE,
soglrr,rltaloqero npu repexoAax n---> 2 (n)3). C uouorqrro arr,rx ir[aHrtrx
MO}I{IIO Or{eHr{Tb rrr{CJra paSJrr{rrHbrx trpoqeccol] tra eAl4rrr{qy o6nema, [pr{Bo-
A.flIl{llx Ii SaIIOJIIIeIItrIO TOrO r{JIu I{rrOIO ypoBrrFr aro},roB BoAopoAa Bo Bcllbrrlr-
nax (upo6neMa 6arr,MepoRorroro 4ertpeucnra), rr cAeJrarb ororoAa 3ai{rroqe-
Hr,rtr o xapartrcpe Bos6ylr{AeHurr u r{oHr,r3aqirrr Bo/(opoAa Bo Bctrr,rmriax. l)r[
lpoqeccbr paccMarptrBalorcfr B Hacro.flu{eri pa6orc. Paccuorpru rrx nocJre-

^orraTeIrLHu.
$ 1. flpoqeccrrt per(oM6uHalquri

f[.rn qrrcJra penoM6nrrar{r{fi Ha ypoBeHE n (B el{rHfiqc o6.r,erua) uMeeM
urrpainenue [21

z 
1 n : n en i41t (#;r,)"'i,u,r, r-

IAe

qr,),: ':"1'l h"; k 
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34ecr, 9,,-*axrop laynra, xoropr,rri Mbr rrptrrrrrMaer{ paBrrbrM l, a R-
rrocroflr'rrrafl Pu46epra (3.288 . 1015 cen-1). Ilo4cran.nnn (L,2) n, (t, l) n

BaMeqafl, .rro /zv - [ mru' +- y,, (7r, - aneprua troHr{3ar{IllI c ypoBrrfi ru),

IIocJre aJreMeHTaprrbrx Blrqucrenuft uotryvaeM rrSnecrHoe Br,Ipa]r{errpre
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256n8 Re6K --"",= 
--L ,- - 3.287

3!3 (2nk'1''',nt' -li (e-'"1-
(1, 4)

't.". hR
-u- ltT - n:/t?uin

$yurrquu li (r) - uHrcrpaJlbl{oro Jlorapltrfua ra6ynl{poBa}Ibl rro4po6rro r; [31.

Mr,r upuHulraeM Il ItarlecrBo rl{ulrqHr,Ix BFIaqcIrI{fi l(Jra Bcrll{rurtlr (cu. [1])

7'ti, - 10 000" K, ne= tti: Jl: t0t3' (1, 5)
"'kin 'r'a,lnlrn,ir 
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1
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n

4

5

6

7

8

15.78

3.945

1.764
0.9863

0.6314
0.4383

0.3220
0.246ir

1.417 . 10-1
0.01935
0.173 I
0.373 r

0.5315

0.6453
0.7247

0.7.315
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tIil

0.4040 . 10-2
0.6910. I0-r
0.2246
0.4263
0.6426
0.8538
1.055

2.088 . l0-rrr
8.573 . l0-r4
4.861

3.09 r

2.109

1.516
r 100

0.866

2.09 . 1013

8.58 . 101:
4.86

3.09

2.tt
1,52

1.13

0.87

B 'ra6.u. t npraneTleuri ItcByJrr,Tarr,r RLlqr{cJrcr{fifl .II,IcJra pettor,'t6trrtarlwil Zrn

Ira pasJrr,rrrHrrle ypoBrrrr (7s1n: t0{, rz,:10lrl). I1pr'r BLIqI'ICJICHT'ttrr tII'ICla

nepexol(ol] co -+ 1[ Moil{tro rIc]roJIt,BoBarb rIpu6JrrIiIteIIlIc -li 
(e-t"'; s' e-r'lrr.

$ 2. Ilporleccm {torououraaaqui'i

llpc,rlcratllrlt ce6e ncrrbltllty rJ Br,r,r\c rrJrocxorrapaJIJIoJrbHoro cro.a roJrlq[I-

ttoi,r. II , pacrIoJIo?IteIIlIot'o tI a A HcIlosr{yqeHnOii atuocdiepoll; orrrI'lqecltatl

r.uy6nna Droro crrofl r{elltrolro.fl or t, - 0 1o t, (1/ ) : to, (Sur. 1) ' By4eu

ucxoAlrr_b r4B (ocpeArrerrrrrix) ypanucnr,rii rrcpeuoca Ilelpcpblrrltoro Ir3JIytIeuIrfI
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k"clh) . IIpu t, .: Q

BxoAfrrrlrrii urlyTprr rloTor( r'u:Q, a rra fparlllrlc r,: r0 BXOAfIUtrLIii tIoToIt

E3ryqeHufl /, ("r): 1,0 
- 

rro'r'ony t13 lleRoaMyulerruoI:il coJII{eaIHoii: arMoc(Pcpbl'

Taxru o6paaolt, rta r.rry6nrre t./ Bo IJcIrbIIrIHc

1, (",) : r,or' *(-"-"r* i' i 7 "- 
+'" 

7 0,"
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I'" (ru): e

(2,7)
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*?,,+'" 0,"

0
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Ha

Cpe4unn trHrelrcr{rrrocrb r,rarryqeuwa Ju:+Q"f /i) na r;ry6uue c, 6y4er

r 
-ruo.-${"0-",) +++{(r_,}(,,-",r) n (r_r-+-)}, (2,8)""_ 2"

veprofi o6oaua.reuo cpeAHee BHaqeHtre (no rny6zue) senuuznu E"fk".
uetoropofi rny6une r, rropflAxa to,/2 cpe4urrff trHreHcr{Br{ocrb 6yger

, -rl- E z 1- rJ,='te Tn" +fr(7-r- n"")

rl Bepoflrrrocru Soror,rouuaaqraii Mo?r{Ho or{eHr4rrr uo rfopuyne

14tot 
- 

4 1' /1, (rr) , n''
-ilJ - h ) ., -11t. (2,5)

3,qecr lt"(n), "o"ro"ro dtopuy.rro (7,2),
MOInHO [peAcraBurb B Br{Ile

k,(n)-/,,"(::) , rr(e v,, :# ,

(2,4)

kn: !!!_:7.g0. t0_18, (2, 6) r4r{rcrro}rn}rocruuBryrreHrflBoBcrrr,rur*e.

" B t/B chsRz

rart rrro (r,o4pory*"Barr noA ;0, BCJrrrrr14rr, *.0, Ir onycrrafl a,,aro,* 0)

r, (n') : E,,H :+ i ,,*, (r):lf, i ,n,,,, (f)',
?1:?1t lt:n'

r4e N,, - cpeAHee arrlcJlo aroMoll B cocroFrnrtri ru B cron6e ce.rer-ruen l cu2
uclrblruxu, a cyMMI{poBa}ine Haar[]raercfl c 6nrartafiureft no.rrocrr uorJrorqe-
tLtl.fr 't,,,, pacrro.rrontcrruoi.i or qacrorrr v B croporry MeFrl]rulrx .racror. IJoA-
craBrrfln (2,4) s (2,5), ro;nyuuu

* cP;': ir, @a+,-5t,) +?-7- ,

)tt

C"(r')::; HE"(7 - e-.utu't1.

Co6crsenuafl aMrrcczoHrrafl orAarra Bcrrblrrlxrr E, cBflBalra
petrorr.r6uuaquii (cno6o4rro-cno6o4rirre repexo/tbr He trrparor
poJru uprr rariux reMleparypax), tan .rro

@

E.du-hdu f 1t3 4-"-' 47t .1/ nd T"tz
n:i' - klu

Our'. i . I{ nr,r.Irrcileurlro cpeguefi

(2,7)

rAe

(2, B)

(2, g)

c rrpoqeccaMtr
cyulec.rneuuoft

(2, L0)

rAe cyMMtrpoBar{ue BeAercrr ro BceM rroJrocaM, rpautrqa r{oroprilx v(v(n).
Bertr'rznu ro(n) w c"(n) B coorBercrByroqr,x nourr4rryyMax nroryr 6rrtr
trpcAcTaBJreHbr B BnAe
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-rv

(v-tvo*m



ir-X,
7y: !, 

", 
(1)- * *rf"(1) gr;

n- 2, 
", 

(2) - * *rf"(2) gr;

c,(1)- Xutr-e-"u$))e,
tt't'yirt ht

" - 
hY-7,

C, (2) - 4:- 
H (1 

- 
e'')tz)) e k t'yin h,

r"(rl:IN,,k"(n) gn; C"(d:I H $-,e',u@))r-'E# h,,

rAe, corrracno (2,6) u (2, t0),

Br:r+*#+#ff+...iht:L
s,:!+(+Ifr+(?)'ft+ .. i hz

e

+

t1+-t2s

1.

-23

Xr-7-z
tr

',ztG f Se

1-*€J''

, (2,11)

. (2,12)

h-Xs--̂ /kin I-r

,Ltau k1'kln t

go: t+ (,, *,-)' ff + C+)' W + . .,
r._tr I ,-Hff-"n- nr t lnat;s" I "

Ilpem4e uena Bbrqucrfirb BeiltrqtrHrrr Cnr (2, B), oqeurrr.r e{Sexr caMofiorJro-
qerlufr HetrpepbrBHoro zafiyqer{ufi Bo BctrbrrtrHe. B o6racrn nafiuanoncxoro
noHrzrryyMa (n:7) Bertrquua 91 flpanrtrqecxu panna 1, rax nan BeJItr-

urua ly', eABa Jrz MeHbrrre 5 . 101e (ecnz gaxte Aolycrzrb, qro zoHuaar{ufl
Bo Bcrrbrrrrne e 100 paa 6o;rrure. qeM B xponaoc$epe, r4e 1[r=5.{021). flpu
ortrx ycJroBuflx Beruqtrna t,(1)>300 (rr/r)', a Brruflrrze $axropa L-e-'uo)
rraquer cr(aabrBarr,ct) Ann rex qacror, rAe T) (t) < 1, r. e. upu v) - 7vr.

Ho 4.nn arrzx aracrot {anrop
/rv-X,

e- ETi-in( 
- s-s,, : s-Bb

-HUqTOE{IIO 
MaJIafl Befl[rqr,rHa; T. e. AJrfl TeX qaCTOT, rAe CaMOtrOUrOrqeHtre

Molfier trrparb poJrb, rrpr4nHoc B trHrerpaJr (2,8) or cJraraeMoro c C,(1)
trcqe3arcqe Mar. floarouy nerz.rzHofi e-'r(1) rrofftso BaBeAoMo upene6peur
rro cpaBHeuzlo c eguuzqeft Bo BceM rlHTepnane (v, oo) npz Br,rqucJrerrtrq

urlrerpaJra (2rB). B o6racrw 6anrueponcxoro I{olrrrHyyMa (n:2) IrpurrrB,
coIJIacHo ctrenrpocxoilEqecxtr{M gaunrrnr [1], NrlNr<0.1 m Nr:1015, xax
rtrrrtrqHbre Buaqeutrfl, 6ygeM, uMerrr gr:7 (c touuocruro go -10/o) u, co-
rIra.cHo (2,6) v (2,11), ",,r,;::1;l,l=",,rj ,,"

c roqHocrbro rre Melree 10/0. ,(a.ree, a o6,racrtr trarrelroBcltoro noHrrruyyMa
(n:3) BeruquHa 

grx 1.03,
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ecrrr" lusflrb AJrr AenpeMeura 6a.rrr,uepoBcrroft ceprrv.(upz 1[r:1015) ;1anur,re,
upuBeAerrrrbre n [t] (cnr. ur.rxre ra6n. 2). flalee, B DroM cryqae, corJrac]ro
(2,6) u (2,11), ",(3)< 1.83.10-3, rarr qro tr 3Aecr,

! - e-'"(3) az c, (3)

c rorlttocrblo Ao rlecl{oJlr,nrlx npoqerlToB. Aua.uotu.rgoe cilpaBeAJII4Bo, Halt
Herpy/Iuo y6e[[rbca, u B cJryqac n-4t. 'lanmu o6paaou, npu n)2

' 'hu-i,
gu= l, e- EG; (! - e-,,(,t1-", (n) e- n7;i (2,13)

c rorlllocrLlo lto flecl(oJrbltllx [poqelrroB, T.. e. BcrrbIIrII{tr, TaIt ?fie I{aH'tr
xponroc{epa (cp. [1r]), flrrJrflrorcfl orrr{qecHr{ lrpar,lue IIJrort{r,]Ma
s larluauoBCItoM ltollTl{flyytre I4 orrrllqecl(I{ ToItIttIMt{ Ilo Boex oc1'aJI6HbIx
I{olrrtrrlyyMax - BInBoA, BtrpoqcM, ilocraroqrro oqeBtr4r{brft u 6es nbrqi,tcJrerrrri|.
Tarruu o6paaou, rfopuy.na (2,8) AJra uepon,rrocTefi C,,y yaporqaercrr Lr,

cornacHo (2,9), (2,10), (2,11) w (2, t3), 6y4eu r4i1{erb:

lL nqtor _? lr,,o r- /4\ ^_ru(1) _L n lo,-fffil ,,
GLii : J lt k"(1)e .t ,'_f Q,il( ^,,,1 , ,

(2,1.5)

{*r"1zyr-""r,t * fi trh,r-ffi}+*

k"(2) e-xe) * qhrtt"(4 e-W,\+ , 
(2' 14)

{*r"(3)e-""rrr *{ 0,n," ffi}+*

- i' If, b t2\ .-.t.et r / 2 \5 
hn-t''

-,- J t.jq h" (3) e-""(zt s- (!)' on n"pl r- oml, ! +

+ ( {+ r"(3) e-", rer I qh,k"(3); ffi} ? w r. i\.,
rge o6oauaveuo 

Y3

4,t:+uffi*; Q,: s,N,!,

a BeJrr4rrr,rilbr lqTlato]Icl'l $opruynofi (2r12) ; ueJrr4rrrrua g1 [par{Tr{qecnn par:ua 1.
Bnrrue ruu y6e4lr;rvcb B roM, rrro 

",(n)( lJ ann n>1, r. e. qro BcrrbrrrrHz
rlantuuecHlr rIpoBpaqIIbI It I4sJrytICIrr,rIo Bo Bcex ItorirurryyMax, npolre naii-
Marrou crioro. I-Toa.louy r4rrrerpaJrr,r

),n - \n

I + k"(n) e_.u(,,) f = l'" 4 r,@)4; , @) 1). (2, 16)
)n+r ,n+r

9ro rtacaeTcfr r4HTerpaJra, coAeplHail{cro, lroe-.r(r), ro cpanHuu ero c cyM_
trlofi ocralr,Irr,rx r4rrrerpaJrots, coAepll{alqr{x 1,0. Ouenz4Ho, rrro

^L,9i'=T!1

+ i{+
o

*cgf,: I
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i', *, e-'rrrr$i+r,(z)e-'r(r) 
dv

i i-'+^' @)e-xtu)L
n:a tn

Tar xax 1ro MoHoroHHo y6rrnaet B

B fipaByro qacrb Bbrpa]r{eutre ko(n) n

t' .-. dv
J &, f ") 

e-')t't -

,.rr*ouro or v2 Ao co. llogcran;rnR
T) r,ra (2,11) w (2,6) r,r trHrerptrpyrr,

roilyquM AJra eroro orrrorreflrrrr aBrpalr{eH?rc < -*E;;, r. e. Bertrqzuy

lte 6onee t0-a. 3ro oBHaqaer, qro ,rrrrerpaJrbr, ooAeplr{arqlre *r-r,,), npe-
Z-

ue6pernuur,r no cpaBHeHlIrc c ocraJrrrrbrMl,I, T. e. B qacrorax lraiiuanoncxoro
liol{TI4HyyMa coJrHeqHoe I,IsJ[yqerr[e rpanTtrqecritr ]re IIoIIaAaer BrryTpr, Bcrrbrrrrna
rr Ire rpotrBuo4r,rr nrrtanoii r{o}ruaar{tru. JJernsnnrr r,rHrerpaJroB (2,76), co-
AeplHaqux 1,u A;rr BCex r(or{TrrrryyMon, rtpoMe nafiuauoncHoro, rroAcqurarrrr
H [5] u Moryr 6rrrr rrerrbr ue arol,l pa6orrr.

Iraccuorpunr nropr,re crraraeMbre r tfurypurrx cno6nax (2, 14); BaAaqa

3AeC6 CBOAr{l'Cfr l{ BrrrrrtrCJIeHI{IO }IHTetpaJrOB

- - 
h-x,

I " 
bttirQ\ ,

!l

Koropoe Br,rrroJrHflerca 6ea rpyga. /]ra flepBoro Mbr rdMeeM actrMrrrortrqecxoe
Bbrpa)fieHEe

a nroport r4rrrerpaJr, rr ctrJry

-l

knnfrleo,

@ ltt*X,

ie-rm 
0,,="1::, (rk= ,) ,

[ , rtl'uin p"pqL
,ra+r

(2,6),

#0":honcb(r,)i t,: *
il2.

t
J

(2,17)

(2, 1B)

14 C TIONIOTTIbIO r,ilIT0rpr{poBarrlrfl IIo lracTrIr,I cBoAr,rl'cfl H ]4HTcrpaJIbrloMy JIo-
lapudrr,ry. Bc;rur.urlir,r lzu 'ranrric 6cs rpyAa BrrrnrcJrflrorcfl corJracuo (2, 12).
ll Ta6.rr. 2 npuuo4errlr Brlaqerrr,rfl h,rw <I) (r,,) grrl paaJrr,rqrrbrx n> !, (\:1)"

Bepoa'r'uoc'rn (2, 1.4) Molr{rror rar{ur{ o6paaolr, rpc/IcraBtrrr B BuAe

c']);':c.a*ci,r.,

I:\e cnJ 
-Irepoarl{octb 

r,roilr,r:laqllr{ colrrearur{M ,raryrrerl[el{ (cytrua rrrrrerpa-
JroR, coAcpir{arqr.rx 1,0), a ci,t nepoflrrrocrrr Eor.rrrsaqur pemou6uuaqtroHnbrM
trBnyqgllra* cauoft Bclbrrrrrirr (cylrrua ocraJrr,rrbrx r{rrrerpaJroB). Beru.ruuu c,,7

rroAcrrurarrrr r [5] n npr4leAerrbr n 4-v cron6qe ra6n. 2. Renu.runr,r c',
[cu. (2, 14)] co4epmar ho u r,rrrrerparrr,r (2, 1B). ll 5-u cron6qe rptrBeAeur,r
gru Brraqelrr,rff rra cnmuuqy If (nurrer,iuorl ruy6unr,r ]]crrhrrrrr{r{, cu. (2, t5))
flpu ne:t7.-1013 LI Ttiu-10+; BeJrrrrrulra N.:nrH-cpcArlee qtrc.to

7B



aTotrroB Botr{opoAa Jlo BcrrbrllrHe B ocfloBrroM

coc'rorrrl.{r,r ts croJr6e ceqerrlrcM t cnz u 4nlr-
rror"r f1. rlro nacaercrr lrrrrcrpaJra

N
c6

!

H
\c
Cd

Fi

^v99U-HHil:

oHidNqcriil.j.i
N

$66

,biii
ldl!o:no

c{@H
c{6tm

I

oi+rdhh
OC)OOOdHiiil

o)oo$ro
Oiioo
N@mmm

+D)6rn
4tiid
@.
I <,s,o nc)mHN<r
l-iciodc.i
(

io, oo@
lo<(Nd,mooo

)(

4rctf: 
h ,i

i r, ,r, s_.x(t)qt-:

*r,$)e-',(r)4 ,

ro, corJracHo (2,6), oH rre npenocxolltrr rre-

.rrnqtrIIbI

4r' Iu,-nz

-/+tt 
I ','to ,o 

. ( 1 _ e-r,r 
(1) 

). e, lg)
- h 2 .,J,t t' " )' \-'

[ lpn 1[, > 5 . 701s, ko:7 .9 . 10-18 Bcrltrrrrrrra

,",(L) > - 300 (cor;racrro (2, I'\). C 4pyroii

1..^ ltvJ 
ht

cropollbr, t:#, 
k7'o, rAe'1' a-reMre-

parypa coJrrreqlroro rr3Jryqs11111, B AaJrcr{oM
ylrr,T pa$lro;rerc (= 11700"), rari rrro
r - t-,# 

oa = 1012 u rltllopecyrcIqafl rrac lrcJtr,rrrr,nra

(2, 19) rro rpoBocxo4ur t0-8; B ro )r{o Rpc-
Mfl leJlrurlHa cl " rre Moueo t0-8 -I1 (cc;rr,r\T

Aail{e Ar1 loctlrracr 2, I02t - 3rrarreHr,rfl,

6,rruenolo n Bnaqelrr,rro N, urrr xpouoc$cpr,r).
lloetoruy c,14 c',r, r'. c. {otor,rollr{3arg,Ifl

c lropliolo ypoRU,g rlo rlclrbll[He rroJr]rocTr,Io

o6yc.non.ucrra co6ctucurrntu tr3Jryt1g11yi",
ucrrburrnrr tl,lraiiuauoDcnoa,r ItorrrtlHyyMe,
rialt arot'o ,r cJrc/(oBaJro oir{rrAarb na $an'ra
o trc u rr 6o.nr,trtoii ourlr.recttor:i ToJlrrtrr,I Bct tbrl r-
tir,l. lJaxolreq, ccJrr,I lprrrrrrr], rran6o.rree
xaparrrcllubri,i paar,rcp rlclrsrrrrr{r,r II - L08,
TO ilrOlr{rr0 oqcHrtTL rloJrrryrc BeporlTrrocTL,

{otorrorruaaqnr.r c,.f c pa3Jrn.{uhrx ypot-
uei,r. [1pr,r aront orrcr]I,r/{Ho, rITo AJrtr ypo6-
rrcr,f rz)>2 rrepu:l;tN{ c.rraracMLrM u c',,, (orrr.

la6:r, 2) lrolr{tro rrpouc6pcur, rro cpanue}rr4ro
co llTopr,rM rrpr,i Jr ro 6 o n pc3orrrror{ l}rrarro-
nnn Iy'r. Erlr Brra.renl,rn c?rJ" rrprlBe/{errbr rJ

[oc.[cl(Hc],r cror6qe ra6"n. 2. CpanneLu,re
l4x c BrrArrourrMtr u 4-v cron6qc, r{oro-
pbro 6srtlr Bbrrrr4cJrctrbr B t5] 6ea yqera
co6crBeuuoro 14BJryrleLllrfl $.lronriy"nos, uo-
I{a3LIBaCT, rITO trlollIl3ar1trr CO6CTUeHHLI[,M3-

+++3tltl
::::
@o@o
\4q?c!(O OJ cO <r
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didi:RKERE
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HdHdO
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ryqeHueM Bcrrbrrrrxtr AJrn nepxHrrx yporrrrefi, aoo6rqe roBop.s, cpaBHtr[Ia

c rTor{rraar{trefi corHeqHbrr,r r,raJryqeHr,reM, a ,qrs 6anrMepoBcnoro }toHTtrHyyMa
(n:2) 

-BaMerrro 
upco5raTlacr rraA r,rounsaqueii coJrrrelrHr,rM rraJryqeHtreM.

B o6racrn,uaiiMatroucrroro HorrrrrHyyMa r,rourraar{rrFr, ecrecrBellHo, I{eJMHou

o6ycron"rreuii l,IBlyt1sl1v4cu cauofi BClr,I[rttrl.
FJarrouerl, B nocJIeI\HI,Ix AByx ctol6qax [p[IBe/(eHLI B i{aqecrBe [ptrMepa

BHarrerrr,rfl N,, lqnt uorr,rruxn 235a, zccJrcAoBarruot n It], r,r rllrcfio Soro-

nounaarlurt Zqilr ra eAnrrruy o6'seua (o.o^rrrru Z')i;': yP 
, /1:108 cu) .

O4nano HaprrAy c Soroliounaaqueft cyrrlecrBer{Hylo poJrs Moil{er rlrparll
Tal{}r{c rrorrr{Baqr,rrr r,r loa6yin4el{rle oJreri'fpotI}Ir,IN{ yAapoM, It paccllorpe}Il,Im
I(Oropi,rx Mbr rrcpexoArrM.

S 3. I4onlraarllra u ros6ytngeulle EJreltrporrubrl[ y4apo[l;
yAapLI BTopoIo pola

f{ra 4r,rrpt!epelIIIr.rairulloro a{{eH'rr,rBuoro ceqeHrlfl uoIII,IBal{I,rtr q,, (u) ret-
Jror]6rN,rlr aJlcr{rporrail,rrr N,rrJ rlpl,ureu {opuy.uy'1'orIco na

(3, 1)

TorAa rroi]r{oe ceqeHue 6y4er 
@

Qul= ''I 
trLP \t/'| '-- =" 

12-n/,21; ) )*"
2k't'kir, 

,,, (u) utclu:

: *,ffi ;yl*+t-li(e-")J] :
:s./+6e . to-'l+* 1--ri (, ,,i11

. (3,2)

(3,3)

Aro rerlJrorlbrx eJretrpol{oB c o}repftrflN{1{, IICMuoro rpcItblmarclquNlli

loTerrrltraJl rroilr,rSaIIlIE,3TO Ceqellple, IO-BlIAllN{Oil{y, I{e ctrJILHO OTIUqaOTC.fI

or (tartrll.recnoto; [puMerrcHr,Ie me HBalrroMexaIIl{qecl{oro ceqellllfl, rroJry-
rrerrlroro n 6opnouortolr rrplr6rrur{efl}Ill, 3Aecr, HeorrpaBAa]ro I{al-3a cparJIrI{-

Tcrrbrro rre6ontrrux cttOpocrCli. B ta6r. 3 rrplrue4cllll suaqeH14fl. e-t"lfru

(cp. ra6r. 1) n Q,,y, corrlacuo (3,2). r{ucno lrorrnaaqlrrli sJreHrpoHHEIM yAa-

pou na 1 crtll

'"ft-- *""Q*
npl,rBelterro r] cJro/lylolqeM cto.lr6rle /(JIa nr- 7.0rs t'r ana'rcnllfi .1Vr 4nn
ncrlErrrrril1 235a, cornacno ta6n. 2 (H:108 cu). B nocne4neru cro"n6qe npu-

Bc/lcHo orlJomenr{e qrrcJra raouneaqufi croJrItHoIJeHuflMIr It rrtrcry Sororaonu-
aaqr,rii, corJracrro IIIIItIrII{ ra6:tl. 2. IVIU nu4uu, }Iro IIJI.E pacoMarpgBaeuofi

rlcrrbrrrrItrr 14orrr{Bar{tr.fr aJrer{TpoHHrJM yAapoN{ I{rpaeT Hecr(oJIbI{o 66nr,ruyrc

poflr,, qeilr Sorolrouusaqr{a Ilrrrr IItlBIrItrx ypoBlrefi, w o cIIoBHyIo poJIb

4na 6olee BLIcoH[rx yponucii. Ananotuqrroe rloJro]HeHle I{Meer Mecro, rro-

BI,IArrMoMy, rr B xpor\IocSepc, Hart 3ro uoxaaauo n [4].
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Ta6luua 3

,l
I

9.82 . 10-14
4.89 . 10-8
9.18 . 10-7
3.30 . 10-0
6.93 . 10-6
1.1 6. t0-5

zu l TlJrOl'

4.72 . L0-14 nt
6.0

30

84

180

5.85

0.767
0.376
2.22 . 105

1.28 . 105

5.t2 . 105

l
2

3

4

5

t)

8.980 . r0-0
4.905 . 10-3
9.867 . 10-2
3.783 ' 10-1
8.418 . 10-1
7.47 2

0.982 n1

4.89 . 1012

2.10.1013
9.40 . 1012

2.19. 1013

4.40 . 1013

PacClrorpnlr rellepb BoIIpoc o B o 3 6yrHg eH\It4 DJIeItrpoHHbIM yAapoM.

B uepnou rrpu6lrtr]HeHldll AJIS pacqera qtr{cJla Iro36y}HAeHI4fi. k -'> i uorruo

rroJrbsoBarbcr{ sopMyiloft 12, crp. tt0l,

- N ' 1''( '::+)''' (' + -:41- \ '- 
;k : * n"cli'' (3' 4)

3gecr ?p; -- cpe,quee eS$exrrarnoe ceqeHEe 4nn nos6yxtAerlIlfi aJIeI(rpSHIIrIM yga-

pou. Era BeJMqI{Ha AJIFI Ilcpexo4on I -+ i 6nzs6a H t0-16, a AJIfl IlepexoAoB

2 --> i - [opfrAr(a t0-i5, xari oro rIoKaBr,rBaer reopertr.{ecHufi pacqer, BbrtroJrrreH-

nr,rfi n [6]. I\{ri rpI{MeM |rn:10-tt AJr.rI rlepexo4on t -'>iw Qu.:,O-tr4nfl
uepexoAoB fu--i, ry1ek)2. flpqne4eM rrr]Il{ep}Hnyj ua ra6.tuqbr, coAep}naruefi

Br,rqvcrrel:rLfr. Ctrd (ra6l. 4), [pI4 arl{x 3l'IarreHurx Qto il ft,- 1013 (Zrio:

-100000), a ranlne -Zi', AJIrr BcrblIlrnn 235a (anauer'rua.l[p cnr. , ta6r.2).

'I'a6rr.rqa 4

1-+3
1-+ 4

2->l
2-->4
3-->4

11.84

14.03

14.79

2.191

2.959

0.768

5.85 . 10:r

7.67 . 7\2
3.76 . L02

2.22.107
1.28 . 10t
5.12 . 107

5.85 z 
1

0.767 tt,1

0.376 n,
2.22 . 7012

1.28 . 1012

1.16 . 1012

5.85 . 10-13
7.67 . 10-14
3.76 . 10-14
2.22 .10-8
1..28 . 10-8
5.12.10-8

B ra6.rr. 5 nprne4enbr B rraqec'lBo [pr,rMepa upz6nuxte]rHbre BHarreHr.{fi

nr)C"r,o- rroJrHoro qucila Bos6ylnAerrrlii y4apom c Aaur.roro yponafl tr v.r.lcrra
k

Boa6yxrAeHuft ua e4nnnqy o6r,errra (4nn rex ]He BHarreut{ii lfp, uro n s ,ra6r-. 4).
Xo:rn nce arlt Aalrurie Ire flBJlflIorc.rI AocrarorrHo HaAe)r{HErMr{ IIB-Ba orcyr-
crnLnrr cBeAeur4r,i o Belzqr4Hax a${ertrmruux ceqeHuft, oHr Bce )fte yHaBrJ-
BaIO'r Ha '.fo, rrTo poJlrr SJler{'IrpoHr-roro yAapa Mo}I{eT 6r,rtr secrMa cylqecTBe}r-
uofi B r;oa6ymgeuzr4 aroMou BoAopoAa no BcrrbrrtrKax. Eo.iree roro, ancrre-
pr4MeHraJrr,rrbre AaHrlbre [7] cnra4ercJrr,cTBy]or cr(opee o roM, rrro nprrrrflToe

6 Hss. Itprrvrcxoii o6cepBar., T. XIli 81
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Ta6.nrarla 5

IlepexoAoB ruo]r{cT npzBecr[r r(
trptrMep, n [7] uafi4eno, rrro
,, (t)

€i^ €n c+
(Dur. 2. TnnnrEafi 3aBr{cr4Mocrr,
slp$exr:unuoro cerreutrrr rprr BoB-
6yxgenzlr yAapoM or aneprtra

sJreKTpOEOB.

r/10

I @'i- tm - ilih

(1 I "*- *nr),

a Berrrquua fr*:#-. Ec.na

) zp1 @oa)
i

7.68 n1

6.09 . 1012

3.85 . 1012

4.75 . l01t
3.84 . 1011

ci:i : f 
k!:" 

\' Le-*,r 1 1r,u1,^1 \, Ttue /

BautrErer{trrc poJru aJrenrpour,rbrx y4apon. T,Ia-

{yuxqnz roa6yxrgeuzfl y JrrrHrrr,i Ho, HB, FI,
oruoc.flrc.E upu6nnalrreJrbHo HaH \7 :21 : 24'.

Ynpouleuzcu trBrrfr"erctr raxlr{e BBeAeHtre

cpeAr'rero ceqerrus n Sopuyne (3,4). IVIomuo
trotrbrrarbctl DbIfIcHr{Tb, I{aHa.fl oruu6xa uo-
lr{er trprr aToM BoBHur{HyTr, B rroJrrroM ceqe-
nulr noa6yrxAerrrr.tr, ecJII{ zcrroJrr,BoBarE cJre-

Aylou1ym troJryEMntrpr{rrecxyro $opmy"rry [BJ

4nx 4u${epeur{r{aJrbHoro ceqeHu.fi

Q,r,G):, #""p [- #X], {s, s)

r4e o - 2.725 (.,,), (S (u.) - NraxctrMarrbrroe

ceqeHr{e, cu. {nr. 2), e,n- aHeprrr.E, coorBer-
crByroqa.E uaxcuuylry Er (e,,,).

llo4cranrn (3,5) n Bbrpalxeurre (3,2) n
BIIITOJIHflE trETerprrpoBaHl4e, rIOilyqUM AJIfl
IIOJII.IOIO CEIIEHtrfl

1
q

o

4

i,

",ZctTi

7.68

6.09 . 105

16.9 . 105

16.9 . 105

I2.1 . 105

) Z;p (r'vtr)
i

,.ot . ,ou
2.23 . 7012

3.71 . 7011

1.70 . 101r

HaMIr rrocroflHHoe ceqeur{e 4:10-tr Ar.E trepexo4on 2-->k w Apyrtrx

(3, ti)

{""+2ffi\; *0,:#;, (3,7)

lrcrroJrrBoBarb reopertrarecxlre rpa{raHu q (e),

npuBeAelrur,re r [6], ro B],rqucrreHufl rro {opny.ire (3,6) 4alo.r AJrB [epexoAa
1-+3 aua.reuv.e Cff n t.B pasa lreHbrrree, qeM rpr.rBeAeHHoe s ra6[. 4,agl.l
nepexoAa 2-->3 n 3.6 paaa rreur,Trrec,.renr r roft nte ta6nuqe; oro DuoJrHe
ecrecrBeHr.ro, rar{ ltan rrpu r{HrerptrpoRarur,r 4(e) upnnuoc ot 6rrc:rpbrx aJreri-
rpoHoR yMeHbrrraercrr rro cpaBr.rerrrrro c {oplry.rroit (3,4). Tanlru o6paaolr,
Deruuullbr Cf;ln, npunegeHr'rhre n ra6.n. 4, 4alor n o6ulera flpaBrrJrr,]rr,rfi nopa-
qoH BeIUqTIHbI: BepoflTHO OHZ HeCr{OJrbrrO 3aBblrrreHrJ AJrfl rrepcxoAoB Tr4rra

l-'->k m Bauu?fieur,r, ecilw cy1rrrrr rro ancreptrMeuTaJrr,]r],rM AaHHbrM l7l, gnn
flepexoAoB c B6rc[rax ypoeneft.
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Paccmorpl,rrr rerrcpb
po4a). I'To.nrroe cearenrt0

gefr.crsme rymarqux cfoilKHoBeHtrfi (ygapbr

AJI;{ aTr{X CrOnXnOSeHUfi

@

Criu,: J 0,. tu')u'F (e') de',
0

BTOpof.o

(3,8)

rge f - cxopocrb s st- aneprz.fi aJrexrpouoB, a

F (e'):gr'r- k'tt'n.

Coraacno {opuyne Hnefisa-PocceJraHAa (crr,r. [9]),

gt QnrG) e : g.qnn (e') e',

rtre gr-crarr{cra.recmzfi Bec Htr}r{Hero, & 9,,-BepxHero
r (3, B) noryquM

€ik

CTI*: * "W C"n?,.lL gi

B ra6.n. 5 npunegenbr B KarrecrBe fipuMepa qucfla
c [auuoro yponua i.

ZTVIU ^]'VtrIL ii 
- 

llyflol, ;fi r

c;l-:f ,r,* 7 c,'"* # r'au' : ?; "#k ,S 
Q1,,ce #u'0".

ulw (e'- e 
-.tr)

(3,9)

(3, 10)

yponnefi. 14a (3, 10)

(3, fl)

ryrrrarrlzx cro.rtrsoneuufi

(4, l)

6*

(3,12y

AJIfl rex xte aua.reHprii p,, Tkio ,, ,r: ff . Nirr BtrAZM, arro yAapbl Bro-

poro poAa nrpalor poJrb, cpaBlrr4Myro c noa6ym4eHueM arrer{TpoHHblM yAa-
poM, u zx neo6xo4r4Mo yrrtrTbrBarb trpr{ [ByrreHztr rrpoqeccoB, rrpuBoAgqux
K BarroJrlrerrlrrc ypoRucit (cu. uurre).

$ 4. Bos6yrr(AeHr(e rraJlyqeHrreM

B c$epe r.rt:ait olrzarecxarr roJrrrla B BrrpalxeHvra 
^iln 

cpe;trueft r{HTerr-

cr(Buocrl{ (2, 4) 6yger onpeAeJrrrrbc.E B ocHoBr"ronr rioetp{r{qtrenroM [orJroqe-
H.frff. B Jtfr:ofrz" sr, ,{efic'rruTeJrr,Ho, rrafipr{Mep, AJrrI trr4nwfr Ho ourzuecfiafl
roJltr{a B rrelpeprrBuoM norJrorqeHrrrl, cor"lractro (2,6) w (2,7),

r.e" - 7..2. 10-1'1[8,

I] ro BpcMn nar{ Iair{c B nphrJre aroii .rrraulrlr, pacur,rpeHuoii lllrapn-a(ftfen-
roM rprr pr-50 6ap (crr,r. [1]), nenuunna ourlirqecrofi rorrqa

tn, - 10-101V,.

'Iax raH S q0.1, ro r,(t^. Ioarorvry n cSepe lrv.Hr,iv[cpeAHflfl u]rreucuBHocrrlYz

t,: * ,- * ''' + (* + r,) (r - ,- 
* ""^),

S3



_ lt
rAe Pr - + , a /r - orAaqa s[u.ccuu B AaHIroIl {ruHrLil (o6 erofi Befluq.I4He

D).

cM. [t]). Jlerno ran]fie y6eArrrbcfl B roM, sro Berrqr"u #(p^(reruuuua

3:t0-u, rorAa Kar( pr-rropfiAxa 1,6r 'r. e. t0-ax). llosron'ry Ailfl Haxo-

,I([eHtrfl IIJIOTHOCTtr U3flyqeHtr.fl P,'r BO BCIIbImIte' BOBHI4I(arcqeIO [pu [epe-
xoAe i -+ k, t. e. 

4ti I?*: I J 
J)'d)''

HylnHo BbrqucJrtrrb trHrerpaJl B csepe rI4HtrI4 or ./r (4, 1), r4e Pr E tor,

otrpeAe,rr.flroT roT Teo peTuqecn nfi lioHryp, noroprtft Ha[JryqmtrM o6pa-

soM trpeAcraBJrEer Ha6[IoAeHHbIfi ]toHryp (n xprrnrax rrmHw, cru' [1]). 3ru
reoperzqec6rre Itollrypbl IIafiAeHLI n It]; aa o6fiaorb IIHTeIpI[poBal{trf 6b]JI

trpuHgT Tor yqacrox Atro, rAe pa3EocrE trHTerrcr{BHocreft Iil4]F.:Z.L[ B ItoHType

Bcubrmnrr, r{ B rreBo3MyrqeHr{ori coceAHeft {oroc(fepe rroJrox(r{reJrrna. B ra6n. 6

rrpuBeAeHbr sHaserrlzn 
jL
10,

wB [1] u prr, BbrstrcIeHHEIo yna3arrHrrlM o6paaou

r1//g, 
I | '*'n"o

AJIfi Bcrrbrrrlnz 235a (/0, - uureuctrBuocTb cocegHero c .nuuraefi He[pephlB-

Horo creHrpa).

Ta6.nrnqa 6

I)q t,

4

l:

t)

7

Ilo
H.,
U:;

1[;;

ll.

4.45
1.10

1.38

L.57

0.70

3.45 . 10-13
5.36 . 10-14
3.60 . l0-14
2.60 . 10-14
6.80 . t0-15

1.68 . 1020

2.31 . 1010

7.74 . t018

5.80 . 1014

1.24 . 1013

2.79 . L072

tt2pell)e|.= 5.95 . 1014

Aua,noru.trhre Bbirrricregr.rrr 6brJrtr cAeJIaHbI AJrrr BcrrbrlrlKr4 N 212 (cru. guxte).

B .rofi )I{e ra6JItrIIe rip[ReAeH6I Itoa{Sllqr4el{rll ]lepoflr}Iocrl4 repexoAoB B2i,

tr BrraqenlIfl nrB2yp2tt IIepeXOAoll Ha e/II4HrIqy o6r,enta rrOA AeftcTBtreM

rroJrrr co6clBeHH.oro ld3Jryt1g11su BcrI'IItrItrI (rr,: !z- lg,,, corJracHo

,AarrubrM.[1]). tlro fiacaercfr Bo36y]HAeHr4fl lrsJryrreHueM c Apyrux ypoBI.Ieft

,ru-3,4 u r. [., To BAecb Mr,r He pac[oJraraeM cllelirpaurl Bort,rrrex B.ceplrtr

llamesa z Apyrtrx. Mrnuuanr,uble SHaqeHI'{fl !\Irfr' ns?ztrBstt rit n4{4kB4k Br'r.{trc-

JreHrr B [5] Am S.nOxXynon; eCfifr BoCIIoJIbsoBaTr,Cg gTtrMllt sgarleHrlffMll, To

I(Jrfl rofi Ero BcrrhrrrrHu N 235a (Ng:2.29.101+,1[n:2.85.1013, crrt. m6n.2)

\,II,I fIOJIYII14I\II

* n tultatc rritcrol'.

@\'t-)
h -ll

8rl



m
\. nsPsrcB1y- x' $.45 ' 1012; nnPayB+b^, 1.06 ' 101'z

Mnr nU4ru, qTo Aa[te aTI{ aaIIIl}I{eHHbIe 3Harlegatt qg-Cila [pOqeCCOB BOa-

6yrr4euua cpa6llr,rMbl c rrtrcJlor,I 11pyrl4x rlpoqeccoB, flptrBoAffqtrx H 3a[oJI-

HeHrrlo yponHcfi (crvr. r'a6"n. 7, 2 tt 5). Tartrant o6palolt, Bo36yp(AeHtre aroMoB

BOAOpOAa rIO JI,eM CO 6CTBeHrr Or0 14 3 Jr yqerltr.fl Bo Bofl]'rrrrxax .trrpaer

BecbMa BaEtHyIo poJlb, oco6eu.Ho AJIfl Il II 3 Itr tr X ypoBueft. AnaIOrz'IHOe

rroJrolHerrne Mbr uMecM Bo s.noxxynax, ItaI{ aro 6r,rno noxasaHq B [5].
Boe6ylx4eHr{rr aroMoB B noflc co6crBCr.,rrolo I4BJIyrleHrrf BcrtbIItrHtr Moryr,

oAHano, B BHaarr,rreflr,Iroft crerteHl{ noMrIeHcIdporJarr,cfI cfIoHTaHHbII\{tr trepe-

xoAalrrI rla I{I{BIIII{e ypOI}H[I 
!.nriuVrxlenlble 

IlepexoAhI IIpu raHIIx reMtrepa-

rypax He r{rparor, cepbeBHofi poJII4). Hanplluep, u.3 ra6n' 7 ,BtrA}lor, qro
,\qr4cJro cnoHraHflrrrx uepexoAoll IIa BTopoA ypOBeHb - rOIO me trOp-gAHa BeJIUe

tIUHhI AT'I P€ICOMATPI,IBACMOIT BCNBIIIIHtrI, qTO'U 'II4CTO BOA6Y}HAEHflfiI '

I'a6nr.qa

o

)
It:5

o

4

5

6

2,27 . 10ti

2.85 . 10i,

3.16 . 10;
3.80 . 10.r

4.:]9 . 107

8.37 . 106

2.52 . 10{t

9.68 . 105

1.00 . 1014

2.38 . I012

7.95 . I0r2
i.i.6i1 .1012.

@\l/)
h=.3

, :'

nhAhz-I.04. 10ll'r 'll
:\

paArlaqrrcfi
lrepc,\oAoB
BO3MOiIT LIIiX

l

co RToporo ypoBHfI. o4rrarto Bolrpoc o ItoMIIellcaqrlz pa3JrtrtlHblx

tI RO3MO}ItHOClrr,I CTaIIT{OIrapIIOro cocToflllr{fl Tpe6yer yalera Bcex

rpoqecoou (cu. rrrnre).

$ 5. ConocrallJlelrlre ponrr paBnrr{rltrtX lrpol(eccoB I{ ycnoBllfl
crarlrrouaprrocrr{. O'r;1aua Drrel)rr4lr r,r rrerrpepbrBlla.fl aMrrccilfl BCTInIII]€ft

Pacouorpr,r;u 'fcrrcpb rJcetJoBxlolrtnbre rrpot\occbr, nIlI,rBo4.fltlllte ttali It SarloJl-

[reH!rIO, Talt I;I ti otIyuToIIIOI{!tto }pOu}tei,i t}O/(OpOAnr,rX aTOMOII ]lO BCrrbltrrxe,

trcrloJl63yfl Airn sroii t(eJtu [aIIIIbIC ]Ipoltbl/tylqux [aparpad]oB. ll ra6.n. B

(1-i:r cron6eu) rrepcaIr,rcJlC116I Bce arI,I rl.)orleocLr i,I rIpI,IIlc/r(eIIrI t[opnryrr,r, no

noTop6rr{ orll,r BbrrrtrcJlcrrrJ l{Jrrr rl.rtyrrat{ pacrllloAcJtcllllfl aILICOJI aTOMOI} /vi.

rlo ypoBrrrrNr (/, > t) uo ncur,ruric 2llira. I lo IroBo/ty orI,IX IlIJel,ICJIcrIrdii He-

o6xo4nrvrcl cltcJIa'rb cJIe/[]Io(Irc 3aNlcrlauflfl :

1) nnn rrr,ICJril pcrioN{6r,rrlarlrrr:'t BBflTbr BrrarrollI4rI, npuBc/Ierlrtblc I} : Ta6r. t.
a /{JIrr rrr4c.rra r[o'ror,rorrl,raariiaii 

- Aarilrr)re ra6n. 2;

2) nwt qr{c.lrir r,rortr,raar{rdrt aJrcnrllorrirrrrvr y/(apoilI llBrITbI Aa}I}tIic ta6.n. 3:

3) upr,r rlbrrtllcJrctnrfrx arrlc.]ra BoB6yir{Aeuuii co6c'rseuIIbIxI rI3Jryrlct{I4et\I,

lrpt4Rollflrrlr,tx riari li BanoJr.Lrcill,rro, 1'ari r,r 1{ oflyoTolllcrlr{Io ypoBueli, AJITI [epc-
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nt:2,27 ' 106

ox
a

H
T\o

Pexolt6znaquu: 
"2 

C

Cuoutann. c Bepxu.:
o

2 n*A'n
h:n*l

3. Bos6. c Etr,r(u. rr3Jryq.:
ntBn?n* nzBznpzr"l ... +

! nn_1Ba_1, npn_L, tt

4. Boe6. c Erur(H. on.yAa.
por: ne(n$u* n2C2n*

* ... *zn-rCu-t n)
5. Tymaque croJrxuoBeur{rr

@

&: i*1

1, (Dorouosuaaqtrfi: nrCfil'
2. Crostass. Ea Etr)r(H.:

n-1
nn 2 Ann

3. Boa6. rra Bepx. rrarryq.:

h=n*1
4. Boa6. Ea Bepx. on. yAa-

@

h=n*l
5. I4osua. aJr. yAapoM:

n"nuCfi
6. Tyuallue croJrr(EoBerrufi :

n-L
non" ) Coy

h:l

2.088 . 1013

4.81 . 1015

2.29 . 1012

4.8I . I015

,.0, . lgro (1 f
O.o \

+ 0.16fu, +... )
4.68 . 1015
7.68 . ny

(3.84 . I014)

0.982n,
(4.9 . 1013)

8.58 . 1012

1.04 . 1014

2.02 , Illsn:rPo
(4.68 . 1015)

5.85n1

(2.92 . 1014)

2.43 . t0r2

4.86 . 10r2

3.60 . 101?

8.24 . 1018nrprg *
+ 5.80 . 1014

0.767n1{2,22. l0r
(4.06 . 1013)

4.67 . 1011

5.91 .1014+3.24
)( 10t821p13 f

!0.767ny

7.10. 1011

2.26 . 7074

>6.45 . 1012

3.85 . 1012

2.10 . 1013

2.23 . L072

L1R . I01++5.85/?r +
-l-2.o2.lorez,

3.10 . 10r l

,1.68 . 10r;

ir.9ir . I0ri

(;.()1). 1012

4.89. l0r2

2.01 . 1012

X

2.58 . 1014

xoAoB 2-->lt, ucnoJrbaoBaJrtrcb l{aHr{bre 'ra6n. 6 (4.un repexo4ou t ->k B Ta6-
Jru qe ocraBJreHo 6yr{BeHHoe Bbrpa)r{eHEe); AJrfl rrepexoAoB 3 -> k u 4 --> k
trctroJILSOBaHbr SaHr4lr(eHHbre 3sarreHtrfl ?ileBzrt, [pprBeAeHHDte B [5], ua uro
yHasbrBaer sHarroK >;

4) gilx qLtcila trpoqeccoB Boa6yrrrAeHltfl orremrponHbrM yAapoM, rrpr{BoAfl-
qux H y6l.i.ttw IItrcila aroMoB, BBflTbr AaHHbre ra6a. 5; AJrrI gtrcJra rex Ete

IlpoqeccoB, trprrBoAfirqtrx H lrorroJlrreHrllo rrucJla aroMoB 1y'6, lrcuonr'3oBar{bt

AaHrrble 'ra6il. 4 (n ee 6onee rroJrHoM BZAe, He trprrBeAerrHoM B crarEe);
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ns: 3.16 . 10s | ,u:3.80 ' 105

Ta6rtrqa 8

nr: 1.87 . 105

3.09 . 1012

1.20. 1012

>1.12 . 1018n1p1a f
* 1.74 . tota

0,376nr+ 2.44. 7012

(2.12 . 1013)

3.35 . 1011

2,11 . 1012

>5.29 . 1017a1p15 f
* 4'38 . totz

0.26821 *2.1.3. tOtz
(1.55 . 1013)

1.97 . 1011

1.52 . 1012

.94.1017rr1P16+-1011

A.224n1* 2.08 . tOtz
(1.33 . 1013)

1.13 .1012

0.200a1 +2.17 . L0tz
(1.22 . 1013)

2.41 . 101s + 1.12 X
\ 101821p14 f 0.37621

1.12 . 1011

8.55 . 1012

)1.0G ' totz

>4,75 . 10rL

9.40 . 1012

3.71. . 1011

8.62 . 1012 + 5.29 X
! 10un1p15 f 0.268a1

t.22 . L071

3.62 . 1012

>-5 . 1011

>3.84 . 1011

2.19 . 1013

4.70 . 1011 4.40 . 10r3

1.96 . 1013 2.ti5 . 1015

5) 4nn arI4cJIa ryrlraqlrx croJrnuoBeuufi, [ptrBoAflrrux H otrycrorrreuulo
ypoBHE, Ba.flrr,r AaHHbre ra6;r.5; qucrro rex me npoqeccoB, BeAyqux H Ba-
troJrHeHJ4K) ypoBHrr, 6rrno nr,r.rzcJreHo no {oprrryne

". ,, ,*C',d*,
" tt:-i+t tc

rge Crrdrn Br,rrrr{cJr.EJrocb rro {oprrryle (3, tl) r{ AarrHbrM ra6t. 4.
Bnlrzcfiegufl qrcJra ctrorrraugrrx nepexoAoB Ha rrr4]r{Htre ypoBHtr rre rpe-

6yror norcsesuft. ,{,nr xarx4oro ypoBHrr no4 cton6qaMtr rrpzxo,qa ra y6mnu
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rrpl{BeAeHr,r cyt\,rl{ap}rbre r{ficra Bcex npoueccoB, Bel(ylqux Itali I{ II o I] o JI-

rreHuto, rax tr I{ y6u:ru altr{cJla arolloB B Aa}IHol\r cocrorlHul{. flplryclo-
Btru crauzoHapnocrtr cyrlrr{ap}roe qucro rlpflMblx npoqeccoB (negyrlux n no-
uonuenzro) u o6parnux (regyqux n y6iun) AoJIlr{Ho 6urr o4unaxoBo AJIrt
(arl{Aoro 5/poBHrI. O6rrquo l{cxoAflT ,IB sroro ycJIoBI{fl, qro Il npl{Hlltrne
troBBoJrrer onpe4enuhs rrzcJra arolroB ,ne(k- 7, 2, .. .) u' paanrqHblx co-
croflnuf x trJrrr Aer(petlrenrr,r cepufi. O4naHo Bcrlbrrrll{u flalrnrorcrl cyrlecrBeuuo
HecrarllroHapHr,rMtr odpaaouauuflMrl, rroorol\Iy o noMreHcal{trz B Irzx qtrcJla

ilpfrlrrbrx u o6parnuxl upoqeccol ccltil w Moir{Ho roBopl'Irr,, ro c ocropo}lt-
ItocTbror Hanporzn, .;1rn BcrrlJ]lrreH HaI{ pa3 [peAcTaBJIfleT ErlTepec Dolpoc
o BoSMO,I{HbIX OTr{JIOHeHr4flX OT CTaquorrapHocTtr u BoSMo}r{Hofi uexouneuca-
qzu rrpr]r{brx z o6paurbrx npoueccoB. Sror noupoc IvIomEo 6uno 6n pe-

rIItrTL, ec,n-m 6s nau 6unr flBBecrHbr sarroJlllehug Bcex ypoBuefi uoAopo4a,
Cnextpocnorq,.recxue Aaulrbre He Aarcr HaM cBeAeHtrfi o BatroilHeHutr ocHoB-

Horo cocroflurLr- (k-1) u o Aer{peMeHre B Apyrzx cepzsx, ItpoMe 6a,nr,ue-

poncxofi. O4uano, HecMorprr Fra ero, BaAarIy Molr(IIo peuursl [ocJleAoBareJrb-
auuz rpu6ruxteuunMu, Aouycrr{e, HatrpsMep, alro altrrcJlo npoqeccoB uoa6y-
rr(Aeurrfl uaJryqeurleM tc nepBoro ypoBHr ua nropoft troJlrlocrblo (rrpr no'Ita
no.nuoctrro) HonneHcr4pyercfl r{r4cilolr crloHTaHHblx rrepexo[oB co BToporo
ypoDHrr ua nepnufi. flaHoe Aotryqel.rze peBoHHo [o trptrtluHe upesnuuafiuo
6onruoft roJrrrl[ ncui,rmxu n uaryrreHuw Lo. O6r.rsHo trpuHutllaetloe rrpeA-

tloJlolr{euue o r{oMtreucaqztr rro JrHo ro s[cra.paAlrartrBHrrx noa6yx4eIlufi
I{ troHtrBaIIZft c nepnoro ypoB}rr rrzcroM crlolrrarrublx rlepexoAoB r[ pexoM-

6unaqufi ua ueprrrri ypoBeur, Har\r trpeAcraBJrflercff MeHee olpaBAaHHbIM'
rar( Har{ BeporrrHocTr noa6ymqera.fl ur troutr3auutr eJIeHTPoHHbIM yAapoM

c B e p x lr r4 x yponnefi BoAopoga Bo Bcrlr,Imxax Molfier BaMerHo upeo6ta4atu
EaA BepofrrHocrblo Bpflnofo [pyroro ilpoqecca (n rou qtrore crloHraHHoro
trepexoAa Brrtrra, B udcruocrz, ua uepurrfi ypoBeH6, cm. Hiznre). T. e' 4nn
BepxHux yponueft orr{JroHeHl4fl or crar{rror'rapHocru NIoryT 6rrtr BeJrtrI{tr{,

TorAa Hart AJrrr Hrrr{Hrrx ypornefr oHtr cpaBrtureJlbrro MaJIpt. Itlrax, 6y4eu

ucxoAzrb u3 ycJroBtrff, rrro AJrfl rrpoqeccoB paAtrarEBHoro noa6yrx4eHun

r(oMrreHcaqurr zMeer iMecro roJrr,Ko B rrepexoAax t -> 2 w 2|- 7, t. e.

Ecnz o6parurbcfl, HanpuMep, It AaITHTJM ta6.n. 8, ro nplr ycnorrau (5, t)
crar{uouapuoc?b B BarroJrHerrutr BToporo ypoBHfl 6yger Irqerb Mecro,..ecJltr

1.13 ' 1014 + 5.B5nr- 6.07 . 1014, I

brnyga nr:8.45.1013. IIpr ranoMBuaarenrrunl, r(ax BZAHo ua ta6,n. 8'(eton-
6er1 4nn n:L), ycJroBflc cralltroHaprtoc'ru :nepnoro ypoBHtI raxlr{o BbItroJI-

r{.Eercfl c roquocrbro 4o *300/0. Hao6opor, ecJrfl orrrpaBJlflrr,cn ot yc.nonufi

craqtrouaprrocru uepBoro ypoBrlr, ro 6y4elt trMerb (r cuny (5, t))

, 4.81 . 1015:4.68 ' 1015 f 8.66 ' n,

orxy,qa nr:7.5,, 1013. IVIn upnlreru nr:S.1013 n l(aqecrBe.aHaqentrfl, Ho-

Iopoe upz6nuazrelouo o6ecneq"aBa.er crarltrouapnocrb BarloJrrrelrurl KaH, rlep-
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Boro, Tarr fl rlrollor.o y[)o]1ufl. l)r0 ;\ao'r rJUrlucuiro N1 --; . 1021 -:* To ]r{t'
oaMoe, arro t4 i'(JIa xpot\[ocr[epur. ll4rra llt tr{o}ttHo o}ritr/]{arl, cepi,eSrroro pa3-
iII,IaIl,Ifl B utrrcJlax 1V, 4.nn Bcrlbllrrrirr u xpor{oc(bcprrr, ocJrtr Aa}I{e Bo Bcllblrlrrto
rloflr3aqrrfl n t0 paa 6oJrrruc, rrer{ B xpor{ococpc (op. tt0l); rpr,rrrfl,uoc rrlrc[ro nt
coorBercrByer creno}ru I,roli,13al{utr orioJro'lrr ro:1013, [Ipu STotI Srraarerrar. n\
6r,rrl,r BrJarrc.rToHr,T {r{cJra paBJrr,rquhlx lrlloqeccorr B ra6Jr. B (uplrne4enr,r
B clto6ltax, rJ coorBcrcrByloullrx crol6rlax), Peavrrrarrl Br,ItllrcJrcrrl4fi rrprd-

tgz

:

(Dzr. 3. bono"ruurartre qr4cJra paBfiuqgBrx .npoqeccoB, npr.rBoArrqtrx
yponuefi aroMoB BoAopoAa Bo Bctrbtmxe N 23ba (nolrepa y Hamgoft
cTBvror, EoMepaM rpoqeccoB;,il,rff;1T_r"r]x3x. B); orrJrouua'r

H SANO;IIIEHIIIO

npuroli coorrer-
rurrnrn - yxo71i

tsolleHl,l Tal{}rte ltr rfur. 13, r4o oflJlollrrbrur.{ JII,IrJ4rn\rll orMcrrcrrrJ rrucJr6 11po-
rlcCCoB, IIp!IIJo/lrlIql'rX ti onycToruelil'Im l(aIIIloIo yp()BtI[, ir rtytII{Tr{porl 

-Ii ETO SAIIOJII{EITIIIO.

Arrarotrt'rlrrle BI>Itrl,ICJIeHIlIJ rIl4cJIa Ilporleccor) 6u;tu lrrrroJurcllhl 1,r. AJIfl
tscrbrrur{r{ J\I! 214 (cAl. ttl); IlcByJrr,ral'npr4Relierr rra (rr,rr. 4.,{ln a.roii
Bclrbrrlrltu o[flT],-Talil/t lloJJyrlnglgg 3Ir&tlettrle nL R nllc.l{eJlax or 2 . L013

71o 101a, ran qro 6ruo upnnfllo n7:g. 46Lli.

Paccnrorpenlrc r[rar. 3 u lt [pr{r}ol(]rlr rt cJre/{yrcqrri\{ urrrBoAanr o poJrtr
IlaBJIurrHI{x [porloccoll rJ SaIIoJI]IeIIr,Ir4 yponrrcrl: t) BarroJrr:rclrtre Hrr]r{llax
yponnci,i (n ( 3-zr) r ocnoRrroil,r orpol(eJrrrercrr rrpoqcccaulr noa6;rrnllci,Irrr
Arollon B troJrc co6c'rrtentroro I,IBJryrIeIrI4rr rcrrr{rrrrtu ; 2) 3arloJrFrcHrr0 Bepxurrx
yponnefi ,(n)- 3--4) onpeAcJraercfl rJralurnilr o6paaonr Boa6;rrn4oriuelr z lrorr],i_
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3al(ucfi DJrcnrporrrrbrM yAaporr; 3) uplr n:3-1t ripoqeccbr paAtrarunuoro
nos6yin4culra lr Bo36y]HAolrnrr r,r r{o]ruaarprlr BrrexTpo]rrrbrr{ yAaporr trrparor
cpaBrlr{rryro poJrb. ,I\.rln numrrrrx ypoB]reri r,ruee,r r\{ecro npn6.nuaureJrrrrrafl
Iiorrflcllcaqrrfi fipflr[blx n o6parnr,Ix 1rpoqeccoB (urrc.no cfio]r'rarHbrx rrpuxoAon
upr,r6luaurelr,Iro paDHo ur,roJly yxoAoB llB-Ba BoB6yrr{Aerrul nl;ny.reunena);

lryrrr Bepxlrux ypourrert (u.) 4 rrrrcJro yxol(oB c Aarrrroro ypoBrrfl LrB-Ba

y4apnoli LroHrrBar{!ri,r upeo6.na4aer rrn/{ r111s16Nr rrpnxoAoB c r] r,r ,{r rr u x ypoB-

(Dur. 4. To xe, uTo na (pr,rr. 3, gna Bcilr,Iml{r{ N 212-214; crrJlomuax

rrfr:r;rtfi - yxoA; rlyur{rrrp - rrpl{xo[. Holtep y Hpunofi coorBercrByer IryMe-

paqlrll rlpoqeccoB sarroJrrrentra l,r orycromeulrfi yponneft n ra6n' 8'

uefi (lra-aa roa6ymgenuf sJreHrpoHHbrM yAapoM (n cly-lae 235a) unu noa-

6yxrgeuun u3ryqeHueM (n cny'rae 2I4))' T' e' Bo BcrblmHax, B rofi craAutr

trX paBBI{TI{rI, ItOTOpafl paccMarpl{BaeTCtI B AaIIHofi pa6ore, I{IITeIICtrBIIo

flporer(aer onycroIIIeHI{e Bep xHI4x ypoalreft u pe3yJlbrare KaCHaA-

Hofi troHltaaqr,ru (uouuaaqull c [peAIIIecrByIO{qI(M eft noe6yrrAeElueM sJIeH-

rpoHIrLIM yAapoll triIZ paAllaquefi). Ilpoqeccbl peltolI6unaqnft, Kaft MIJ BtrAtrM'

Ee urpalor Hl{ftanoft CytrIecrBel{Hoft poltr U He HOMleHcIlpyIoT aroro oIIy-

cTortreutrfr. Tanuu o6paaou, Bo BcrrBIIrIItaX IIpoTeKaeT rrpoqecc
oxJra)fi[eI'II4fl AJreI{rporrHoro rasa 3a careT IreyIIpyrtrx
croJrr{HoBer{trf,I SJIeKTpOrIOB C aro1\raM[I DOIOpOAa, trpnBo-

/(flq,r4x n r{x Doa6y}fiAeHrrlo r4 r4oHrrBar{r{r{. Sror: nr,rnog Brloir}Ie ecrecrBelreH

lt o6T,aCH;IeT xOpOmO IIBBeCTHOe flBJIeHue trOf acaHI{fI BcIIbrmHE c TotIHtr

BpeHufl Tex aTOMHLIX trpoqeoooB, ItOrOpbIe raM AOJIE(II6I llpoTel(arb *. MOXtuo

* Sauetl.tu, qro ert{ 3artinorlcJlufr Hrrrti.r.r{ IIe r}aBr.rcrrr or IIpIrIrrITolo ;lHilrrcHrlfl /11 .
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troIIbITaTbCfl OI{errUTr, cKopocrr, Tar(oro [poqecca, r{cxoAfr r[3 cJIeAyIoqr[X
coo6pax(eHtrft. tr4eMeHeuze aHeprtrtr eAtrr.ruqrr o6teua gJrenrpoHHoro raaa
upu6uumeHHo 6y4er

n,lt'l'yir-,, (5,2)

tl\e :f,n: X,,llt'l'o n (2,, - aneprrur nonr,raar1nu), u ceJrr{rrrr[a Z;;;11n, Aaercrl

s T'a6,n. 3 (rz,- t01r]). Be,[n.rnrra cy]r{rrbr n (5,2), oorJraclro ta6.n, I u 3,

ol{oJro 35, noe.omy yMerrLmenlre Dleprurt eArrrr{rlbr o6r,clla r} e pa3 rrpoflc-

a f/I"l

0000 -roro4i

+(+ n,krvio) - - [i+ #""7+

4000

(Dur. 5. Orrocurerruoe (n
pacrIpel(eneEtre trrrTerrcr.rBrrocTz

d000

el(r4rII{qax }rIrTelroI,II:}IIo0ltl.r

uerrpepr,rnnoi.i oMr{ccr{r{ R

J {l5ti r'. , J\! 1329 - 11331 .

{oua)
cneKTpe

r:]0rn,rlrrur 27 anrycrtr

xolluT oqon.6 6t,tcrt'po, Ba IJpeI\,Irr 0.03 cort. '.['ari ttatt dtattT't{..tocltoe Bpeil{n

3a,ryxalrlrrl lrclbrrrrr{r,r oocrauJrrrer rro r\,rerrcc rocnoJrrrrtux llr4u yr (crrarncn,
5 nnru.), ro AoJrine[ cyrqecrBoBarl, Jrcrtoropr,rfi AocraroarHo Moulrrbrii ucro.r-
1{r4rr rroAAep}r{arrrrrl Srrepll,M SJIeItTporuloro ra3a, I{oMnorIcu.pyroultrrl
Bry rrorepro. ltplr rlp: 10t:t il T - 10+ notqIIociIJ, ilroro ,ICroqnr,tlta, co-
rJraclro (5,2), coc'r'arrJllcf otioJlo 7f)[) rpr/cg:] cet{. 13aue,rau'e;tstro, t1'1s ,ru
BeJrtr{rrr{rra 6,rr,rarra ri IleJrr{rrrrrre or/{arrr,r a.rreprurl, rrai.i/lcrruoi,i }Iar{-r,{ .r,r3 ucc"rre-

AoIrarl4flrlCrrpcp6rrln.oil o,ur,rccnpr rtopol'rto?r{!rr}yrqrrx, rrec'raqnorrapru,rx ,r[ep
aMr{ccr{r'{ (rrorocnu ucrrllcpr,rRrroii l.,ur,rccr,rr,r Lr ycr,r, cu. [11]). Eonce 'roro,

no t;ceiir Bepofirrrocrrr, aror ine llcror-rrlr4lt arrcplr,rl,I T0cuo onflBarr c r\,Iexa-

rrr.{Bilror\r rofl DJrerrLrrr calroii Dcrrl,rrrrrru .

Oi{uarro rrepoA paccMorpeurleN{ I}oBi\{oirtrr],Ix MexarruBrvroB o6paaoraulrrr
3rrcprl,rr,r Do r]crrbrlrritax o6pa,lrlrcrr K uecr,r,ra Da]r{ur,rM c aroii To(rr{rr Bpe}rrrfr

;(fltlIIbtll O ltCIIpOpI{BllON{ lI3JIyllOtlrlrlt DC[],IIIICI( B ,tU{atIaSOlte OIITUtIOCHOTO

cfienrpa. IIa t]ur:. 5 rrpc;1c'L'alJrcrro pacrrpc/(cJrelr4c J{nrorrcr4Brrocirlr B rro[pe-
pr,rrrroM orerirpe Bcrr,rilrrtu .l\! 1329-13:3I, 27 aurycra 1956 r., Arrrr r{oro-

1,loi,i y4a.uocrr no.ttyqurr, c[erirporpai\{[r6r, oxBairr,rBa]orqrlo rrara6o;ree rronrrr,rii

yrracron or 6a;nr,rreporlcrioro lroH'rrrrryylfa /{o lJ.. llar.r6orrec xapartrcpr-rr,rM
frllJrflcTcrI IIo.rlrrafl a ir a JI o f tlr 0ToIo pacupe/1oJrcril4u c Tcar, r{oTopoc lrat{r,l

rraii4ctto IIeAaBrIo A"rrrl i{oporl{oit{llRylrll4x tIAop rIoIIpcpbIIlnotl pr,ruc-
o ![ ?r: cpaBHrt'ro,rrr,lro llol(Jrorrrroo rra]{erruc (nprrr6.rrr,r:;rrrcJrbrro uo aanouy ).-2)
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B C?OpOHy AJrrrlrHbrx BoJIH !r HaMeH Ha BosMolrtHblfr MafiCtrMyrvr B yJrbrpa-
Suonetonofi rracrtrl cflexrpa. Anarorn.rnoe rraAeHr{e Horrrpacra A1/1 n xpac-
HyIO qacTl froRaSbrBaloT tr Apyrzc Bcfrbrrrrr{r4r, cne4yer oTMeTtrrr, o T.c y T-
c r B IrI e cxoJrr,Ko-nu6y4r aameruofi eMwccvm aa rpaHtrr{oft cepuu Eammepa
AJrg paccl\,Iarpznaeuoft BcrrbrrrrHtr. Bnumare.nr,urrft upocnorp Bcex uMeBlrluxcrr
ts HaIIIeM paCUOpfl)r{eHI{U CleHTpOIpaMM BCrrbrIrIeH Htr B OAnO}I tr3 CJryrraeB

Ire [aJI yHaBaHr4rI Ha BoBr,roxtuoc.rr, rar(ofi, swmccwa, Bce aro ynaabrBaer Ea
To, qro Bo BcrrblrtrHax, Tar{ rrte Har( tr u .rrApax HerrpeprlBHofi, evmccuw*,
4eficrnyer oAzrr lr ror ]He MexauLrBM, noa6yxt4aroulufi uelpepr,rBnyro sMtrc-

calot z qTo aToT MeXaHI4SM paAUHaJIbIIO OTJItraraeTCfr OT MeXaH4St\{a

pexou6unaqzfi. ]lo,nr'rufi [oron HerrpepbrBr-roro uBJryrrerrl{fl AJrE BcrrErrrfiu
Nl L329 cocraBJraer -0.03 Ho, rge ,H6-6.1010 apr/clr2 cen., r. e.

-2, 10s epr/cna2 cen. llluprua noJrocxr{ HerrpepbrBrrofi amuccuu arofi scnrrrtrHu
cocraBJrrrJra or{oJro 2", vnrw -500 Htr[, ram arro orAaqa HelpepbrBHofi arunc-

ctrtr cocraB.IrrrJla -40-50 apr/cu3 cen. - BeJItrartrHa HecnoJrbno MeHbrrrafl,
uelr nafi4euHafl HaMtr Bbrlrre AJIfl HeHoToporo Her{BBecrrroro rrcTorrHtrna, rroA-

/{ep}r(rBa}oqero alreprrrlo BcfrbrrrrHrr.

Cle4ye'r, oAHaI{o, 6onee uogpo6uo BrrficHlrrb, qro Mo}nuo oxtrr[arr, or
[poqeccoB pexou6nr-raqufi, Horop],re 6eayc.nonno AoJr]r{Hr,r trMerr, Mecro
Bo Bcrrblmnax, Brrxo4fltrlee rra Bcfrbrrrrnrr uaJryqeuze, corJracHo (2,2), Molnuo
npu6nurxeuuo rpuHrru (rl - 0)

B/t\
Iu- l"oa t"" +.,(,1 - n-7"o") ,

r4e (cu. (2,6), (2,10) v (2,12))
ht-hrq

E d, : !. K:i."t r- n' xn hdu ;" 4tt .t"lz
'kin

@

k:bJr-r(lu\'."v 
3-, " \'/

B .nafirtauor;cnoM r{o}rrrrHyyi\re Mhr EMeeM

ltt- ht,

^_hry!""L"-k,t,k.^ lrt

'kin
3

- ;-tYo
aeilz,tvxa e ' 3Aecr, [peHe6pexrunra tro cpaBHelIvn c eguau4efi. td

(5,3).f,-ze)i raft sro uorHr,rfi noror{ (hrxl)
h. Kn.n; kTkinr*, , ./',(-, r,r: 

a^ mitqt,
Ir- e-'r\dr= 1.2hle-n,,

* B plge cJryyacB crrerrrpocxorr.rrreortrr Aa?ne rplrAno pa3fpanl{trr4Tr, o6a nn;rerlntr,
orlrr Boalll.rnaroT oAlroBpeMer{flo, roTfl qacTo fr1pa sMLlcoLIrI rle conpotsorJ{AaIorcr rrnefinofi
gulrccucii Trrrra Boru,rrren rrlrrr oonpoBolr{Aarororr frr}reHrreM ycor}. l rruorAa tloflBJrurorcrl
6ea ncsnori luuefinoii oMrrccurl (cu. [11]).

E)
tt,'

(5,3)

(5,4)

(5,5)

COTJIACHO

(5,6)i
0l
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ornyga ttpw ne--nt:1013, nr:9. 16ia u Trin- 104 rroJryrrlrM

a,E, -3.6 
. 105 epr/cu2cen. (5, 7)

3ra senusuua [pr[Mep]ro n 100 paa 6orlrne roft ffie AJrrr r-reBogMyrqeuuofi
xpomoc6epr,r ?r/,xpom -4.9,703, uart4eunofi n [4]. Ec.irz paauep Bcrrbrrnxu
cocraBJrfler 1/roo paamepa AtrcHa, ro trorou ynrrpasraoneroBoro usryqeHufl
BO BpeMrr BCIIbITIIHZ yBeilI{qIlrcfl Bcelo Ha Hecr(oJr],Ito trpol{eHToB oT rroJrHOrO
uoror{a, r3ryqaeMoro nceft xpouoc{epoft. floarouy zonocoepurre a{{exrm
Bcrrblrrlen eABa Jrtr Moryr 6rrrr cnnaaHrl c r{BryrrerrtreM ucrrbrruerr Ba rpanu-
qeii cepnu Jlafiuaua.

B o6.rracrz 6alrueponcnoro (oHrrruyyMa (r, (, ( vr), corJracuo (5, 3)
u (5,4),

hr:0.13: ku:nrk"(2) gr; g, - 7.03

^ 
t/1o / bo//bileP) al/Io (//taeH)

/%

Our. 6 Orsocureurroe pactrpeAeJreEtre llarerrctrBEoc?tr uerrpepr,rruofi
outiocrrs Bctrhrmxtr rrprr npoqeccax pexou6unaqlrfi.

tr onrurrecKafl ToJrIr{a .,(r, -I0-2, Tan rrro

1, : 1,o +* * ",, 
: /,o * g.3 . tO-uu-ffi# , (5, B)

ectm rty6wEa Bcrrbrr]lHra -108 cu (ocr.a.nrubre AaHHhre rc )r{e, uro a panrure).
l4nrencrasgoctr (r-ra t cnr unrepBaJra I{JrrrH uo.nn) u llerrrpe Coruqa y rpa-
Hur{br ceprau Ba;nruepa paur-ra 1.58.1014 apr/cncz cen, r4Jrr{ 7.oz.10-6 (u mxane
uacror). floarouy, ecnm 6n cBeqeHfie 6rr.rro pemou6rauaquonHoe, ro Ba rpa-
nuqefi cepafr Ealrlrepa ua6nro4a.uacr 6u AoBoJtblro crrJrr,r{afl o;,71trccwrr,
r{orrrpacr xotopoft cocraBJrrrJr 6H onoJro 50oin. Ha6.nro4cnufl }fie Huqero
uo4o6uoro He rIoKaBbIBaIor. AnanortrqHr,nvr o6paaou B uarrrego;crroM r{orrru-
HyyMe

Dv*/rv"

In- I"ol t.Ze Frxn (r. 9)

Ha {rr. 6 npe4ctauJlego paclpeAeJreLrrre Herpep6urHoi,i ar,rrccnu Bclbrulr{r{
n y.rrrpa6uoreronoft u Bulz'ly,otr rracrflx crrexrpa, corJracrro (5, B) n (5, g),
r{oropoe [oKaShrBacr, lrro na6nro4ae,r,roe pactrpeAeJreur4re (cr. szr. 5) nra
c Ha.IecTBeuuofi, tll'r c ItoJll{qectnenuoft ToqItI4 BpeH?lR t{e r4MeeT firlqe1'o
o6rqero c reM, rrro lroi.r(Ho olr{trAarr, or penou6zuaquor{Horo l(exaHrr3Ma.
(Brruucnenu fr mtTor,cuBnocrl{ ueupeprrnuoii onrtccvTw Bcrrbrrtrer{ g cJrvrrae
peHorrr6zuaqrroHHoro MexaErlBMa BrepBr,rc cl{errar{br n ll2l ; oArrar{o s tl}l
ne 6nr.uo [poBeAeFIo corrocraBJleHufl c $anTa-recrrur{ pac[peAeJre]rr.reM r{Hrer{-
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cr{BrrocTII B HelpepbIBI{oIvI clel(rpe BCIbIIIIeK, nBI'IAy OTCyrC',tBUfi AaHIILIX

na6nrcgenufi.)
Taxau 06paBoM, Herrpepr,rBuafr arlrflcclrfr r]cfrrrlrrex (tan xte HaK tr Itoporno-

?r{r{Byrqrlx flAep aMl4ccura) ne Mo}I{ct 6r,rrr o6'rncneua 4eficrnl[eM lvlexa-

rrzatlla penou6lrrlaqrafi: DTol\{y rrpoTItBopeqar HaH crreltTpocnorrrqecnI,Ie

Aarrubre, TaK, oTqacrtr, IIaHI'IbIe o BOBMyIqeHuaX llOuOc{eprl BO BpeMfl BC[6I-

meg. qro r{agaeTgfl EOHOC{gpHLIX AaIIIIbIx, TO BCCbMa BSpOFITHO, aITO 3Tu

o${enrrr cBflBaHbI rracrtrrrrilo c Lo-ua,nyueul{eM BcfrbIIrIeK; peSyJrlrarbr. Halrrefi

pa6orhr [1] upnro4ar r( Tc]r ]r{e BbrRoI{aM 06 uHreHCrrBHoCrpI Lo-za,[yueuuft,
qro E noilyqeggr,rc paHee n [10], ccJrrr roJrr,Ho pacrurrpeilve rrwqafr Lo cer--

BaHO C eCTeCTBeFII{bI}I saryxaHlltel'Ir rlo He c 066eRToNI [IlTapHa.

S 6. O BoBMolItHrIX (ruarauecnux MexaHrrBMax Bcru,r[rel(

Cyrurr.rupyelr Bce AaHHr,re Ha6JrroAeHuft, cyrqecrBeHHr,re AJrrr lroHZilIaI{I4E

'{uauuecHoro rrexaHl4aMar BLTBEIBalolqero flBJreHIIe BcflblltrItu.

t. CHOpoCtb 9XJIaIHACIII{;1 SJISIITpO}IIIOIO raBa BcrrbIIIIHtr, c oAHofi CrO-

pOHLI, I{ BpeMfI }III{aIIII IICIIrIItrHII, C Apyroft_-yI(a3LIBaIOT Ha Hailarltre BO

BgtrbrrtrHe IISHOTOpOTO trcr0qHuHa AHepII4LI C MOIIIHO0TT,IO trOpfIAI(a HeCI(OJIL-

HtrX COT Ap1'/CM3 ceH, ctroco6tloro no[Aep]I{IIBaTL AHeprtrrc sJIeltTpoHHoro'

IaBa Ba BpeMfl lI{trBIrI{ BcIIbIIuItlI; oqeBuAHor rrTo TaHoft ucToqIIIIH He Mo]KeT

trofrBr{Tbcfl Ba cueT lrepepaclpeAeJleHlrfl relJloBofi SHepr[Ir * (ec.rru He EMerE

g BZAy 11peO6pauoBaHI4II HeI(oroporo ]I{eCrI{OIo I'I3IyaIeHIafl B TOIIJI0ByIO

sHeprr{rc).
2. Henpepr,rBHoc Lr3flyqe]rze Bo BcrrbrrrrKax TO ]r{e Carroc, arTo AilE flAep'

HelpepLIBHofi emw1cww lLLl, ollo DosutrHaer B OilrIaqecrtr rolIItOM cJIOe u

He cBFrSaHO C [poqeccai\{}1 peHo]lI6[HaII[fi.
3. IIonr:;rer.rrae Il HopoHe HerrocpeAcTBeHHO HaA BOIIrIIIII{a['IU ]HeJIToft

luHrrrt CaXV (ec;ra a'r'o orolrrAecTRJrerrr{e rrpaBI{JrbIIo) c rloreHl{raJrolu uoHrI-

3arltru BJ.4 Bn yI{aBLIBaer Ha (TeMnepaTypy) HopoI{aJIIrHoft tvtatepulr e ne-

CnOJrr,flO MI{JIJIZSIISII IpaAyCoI} He11ocpeACTDeHHo HaA BcnLImHOfi; cCJItr Ara

KOpOHaJIbHafl [IaTepI4tI u IIpoHl'IrtaeT BIIyTp6 BcIbIIIII{I{' TO IIOtrIAep]HaHtre

sHeprI{I(HI{SKoTeIIIIepaTypHoIoaJIeI{TpoHHoIoIaSaB0[bIIIII(I4IIeMo}IteT
oCyq,eCTBJIflrEctI cO cropollnl 3Tofi lfarepuu. f{eftctrlITeJIbIIO, salaca agep-

rtrr4 B t CIu3 ranoit uaTepUz, paBHoIO r??' t0-0 apr/CM3, xBaT,{T IIa Bpel'Ifl

- 1000 ceH. rrptr pacxoAe > -- 10'? epr/cM3 cel{, ecJrlr roJlblto ne> 101+.

'l'aXan IIJIOTHOCTL OJIeKTpOIIOB HeCOBMeCTT4Ma C HaItrIIl\{I4 [peACTaBJIeFItr[['III

o nopoHaJl1,Hofi MarepI4E; Aa?fie Bo BcIIrIIIlIte oHa n t0 paa Mellbme' I{po'lre

TOrO, CDe{eIIIIe }I(9JITOil. nvtttt6 COXpaHfleTCtI Crqe AO.;1rO fio UCaISBHOB9HIII'I

RCubrltrfitr. lJoe'roruy eAIla JII4 1vlexaurlsM B0s6yl6AeHl4fi 3rofi JILtHuu tr4 BCfILIIIHI{

oAtrrr tr ToT )I{e: Bo36y}I{Ae}l.IIe BCIIrIIIII14 6onee npatr{OllpeMefl[Io I4 rpe6yeT

6onlruux 3Heprr4fi, rar{ qro rmrroresa O (COCyqecTBoBaHrILID IOpflrIeft fiopo-

HaJrbHorl r4 xoJroAHofi xpoMoc*eplroii MarepflI4 B AaI{IIOM CJIyqae Hecocrofi-

TEJIbIIA,

* Sarraca rettnouofi aneprurn (--10:l

6oaee qeu Ha Eecr{oJlsr(o ceT{YE/{.

spr/cfia) B corEequofi arMocipepo xBarur Eo'
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4. He4anuue par{ergbre trccJreAorauun [13] [onaBbrBalor, rrro Bo Bcrrbrru-
I{ax fiorlBJrfleTcfl He T0JIbI{O MtrrHoe, Ho r,r }I{ecTnoe pe}rTrer-roBcKoe, a Bo3-
Mo?nno T-trBJryqelrr4c n o6nac:rz (3A. Ilororr eroro rrarryqeHtrrfl y rroBepx-
rrocrr{ 3eunrr -10*4 epr/cnrs cex. Eclu raxoe ugryqcHrre rlcxoAur r,ra o6.nacru

llcrblml{u (- # paAuyca Corrua) , ,o Arra r.rcrrbrrrrrrtr aror rroron 6y4er

-5 ' 104 apr/cMz cex, rlro cooruercrByer trJlorHocrl4 uaryqoHufl rropaAna
ollroro T-r{Banra na t cu3. I{o ero BepHo, ccJrr4 arMoc$epa Cotnqa HaI{
tsclblmHofi He lrorJrorqaer T-ItBasrBr. Ocnonnoe [ourorr{eHtre 4onxruo 6rrrr,
cBflSaHO C paoceflr.rrleM ua cno6o4lrbrx SJrcnrpouax Itopolrbr; ceqeHtre gTor'o

rpoqecca a x L0-25 cM2, rar{ qro Arr4Ha npo6era T-Knarrra I x llN ro ( 100 crrr,

r4e ly', - 
qllcflo EJrer{rporroB n cron6e ceqeHucM I cu2 rra4 Bcnuruxoi.i,

BEJItrqI{IIA 6ONTME -TO'6. rIOETOUY IIJIOTI{OCTb T-I(RAHTOB BO BCI]bIIIIHE
Molr{er Bo3pacrr4 ao 100 cM-S, Ho eARa Jrrd 6o,rrme. E4na nu aro }r{ecrfioe
u3ryrleHl4e BoBII[Haer I] pe3yJrbrare paAaoaHTlrBuocrr{ (neuourruo, roqelry
BctrDlltrIta 6ouee 6orara paAr4oar{TrrBnbrN{rl n4pauu) ; ecJrrl oHo BoBHr{Hae,r
BcJreAcrBI4e ropMoBrloro zrBJryqeuufl 6rrcrpr,rx (noauoxrno pena.rnlrac.rcnux)
aJIeKTpouoB, To trrx rrJrornocrl 4onnrna 6urs

n"{ -l}zlnrca x i05,

tile ni-rrucro a4ep (rr ocriorHolr-rrporonoB) ua 1cu3, a 6=#rtlSLB3x
x,0.5 . 10-26 - o{Sen,rlrruoe cearenre A[r] ropMoaHor.o uaryqsH[r (.n -paArryc anentpona). Bognrornno, oAHaHo, lrro ara or{eHr{a ouru6o.rna n t0 paa
143-34 HeTOrrlIOrO yalera [ofJlorqerrr4tr r4 rreyBepeHHocTl{ B r43^,repeHl{flX rro-
toxa. Baxtno JII{[rb ro, tITo peHTrer-roBc]to0 r{BJryqerrr{e BcrrrJrunr{ yI{aBbIBaeT
Ha Boarrr4r{HoBeH?Ie 6rrc'rprrx aracrrrrl, uoaMo}nflo peJrfJTl{Brrcrcrtux.

5, Iloflsrenlae Bo BpcrIfJ Bc[blrrren r] nopoHe froror{orJ 6r,rc:rpr,rx uacrllrl
co cxopocrfll\{rr 50-100 rsrc. nu/cex ynaabrBaror ua6lro4eHurr cnenrpoB.
paAno[Bryqenan ll4l ; raxr,re cxopocrtr, u cJryrrae rpororroB, yr(aa6rBarcr ]ra
oHeprupr -108 as. Haxoueq, ua6nro4eHurr ncrrJrecnoB l{ocMr,rsecnux .nyueft
BO BpeMfl BCIIbIIIIeH yKaBLIBaIOT Ha IJOBIiI4I{IIOBeHI4e qaCTZq C aUepf Uefi
rloprrAl(a tOc or Bo ncurrmxax [15]; rroron rafir{x qacrrrrl or Co.nuqa rra
rpaHuqe aenlroi,i aruocSepm, Bepoflruo, ue 6oree HecnoJrr,Hr{x uacrnq/cuz cct.
Paccuo'rprzlr relrepb, n cBere ermx {anroB, BoBr\{o?r{Hbre MexaHr4BMr,r flBJre}rrrrl .

1lo, uro DcnbIIuHa BcerAa noflBJltrercfl u pai.ioue coJIHearHLIx rrrreu trr, Borj=

r{o}r(Ho, rrpeArrrecrByet o6paaonarruro }roBbrx rrrrreu (cp. [16]), ]raBoAur r{ir
MbrcJrb o6 aJreHrpor\{aruurnofi flpl{poAe flBJre]rufl Bctrr,rmKtr. B [16] narvrl
6rrno BbIcHaBaHo rrpeAnoJIolltenr4e, qro r4crorIHr{rtol,r paBorpena lror.no 6r,r

6rttr Br,rl{cJreHr{e A}r{oyJreBa rerrJra or ronoB . npoBoAr4r\{ocrr,r, cBrraaHHbrx
c t{BMerleHtte}I rloroHa lrarnuTuofi r{HAyfiqr4r4 LI rjo3}rznarcrqrrx B rrpoqccce
paBBI[TLIfl rrrITHa. O4naHo oro [peAnoJroErer{r4e r{ecocrorrreJruro: 6naro4apn
6onrmoit uI{AyItrr{BHocrrI (cnoftcrro ([p!rr{J]eeHr-rocrr{D Mar}rrrrHoro rroJrfl
ri ABz}r{yrqeftcn n,naglre) nraxamrzx cyu{ecrBer{Hbrx ronoB TaHoro poAa Bo3-
HuHarb He Molr{er. Bolee BepoflTHbrM zcrorrHuxolu Harpena r'rorJro 6u 6rrrr,
SaTyxaHtre MaIlIl4'forul[poAIaHaMr4rrecl{1rx r]oJItl r 3-3a A?I{oyJreBLIx rroTepr,.
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Brr4erenze Alr(oyJreBa relJra rrpu paclpocrpaHeHrrtr arr4x tsoJrH qepea

Bcn.tntrHy 6y4et

(6, 1)

rAe aM[JrI{TyAy uHAyqtrpoRaH}roro rroJrrr A Mo]r{Ho orleHr{rb trB ycJronlrn
A2 1.,
,r:Z puz; ectu Aalr{c [puHrrrr, clropocrb t) :100 xu/ceu, p-10-12, ne;ru-

qvtua A 6y4er -100 raycc !r rplr o:1012 w Hn:1,03 Be[rqLrHa W ey4sa

Aocraraer t0-e apr/c,rr3. E4na mr W xlo)fier n 100 paa rrpeDaoriru ato ana-
rIeHre; B TO )Ite BpeMFI llorepfi oHepIlIE 0JIeHTpOIIHOTO IaBa BO BCtrLIIIIHe,

corJlacuo (5,2), Aocrrrraer 700 epr/cu3. lloarolry AlrroyJreBr,r rorepr{ or
traflrurorIlApoAtrHaMZqecr(rdx uoJrH B froJrHocr6Io lloHlraoeaHuofi frJraBr,re

coBepIIreFrHo He,qocraroqHhr AJrrr o6r,ncHeHun IrarpeBa eJreHTpoHlroro raBa
BcrrbllrrHI{. B cry.lae r-reuoluor,l r,Jorru3ar{z[ rrJraBMr,I r]oBtrlrHaer ABtrxtellrro
zousoft HoMloHelITbr orHocr{reJrrr.ro neftrpalrnofi u nonsnsrcrcfl AotroJrutr-
TeJrblrble Spuxquouu,ble [orcpr{, raH qro BeJrlrqnua o0 AoJr}r(Ha 6brr6 aaMe-
Herra Ha o, (clr. tt7]) - rrenoropyrc e{{exrunuyrc upotsoAuMocrb. }tax or-
Meqeuo s 1171, BeJrr{qrrra rrorepr, }roflrrlr. Boapacrtr s 1010 paa rro cpaBEerruro

c (6, t). OAuaxo n [1BI [oI{aBaIIo, tlro aro clpaBeAJrr4Bo Jrtrtrrb r] roru cJry-
qae, HorAa MolnHo npoue6peur croJrKrloBeHtrflMrr Melr{Ay r4or.raMr{ r{ aJreHTpo-
HaMr{, T, e. KorAa arlr qacrzrlr,r cuoco6urr cuo6o4uo ABr,rrarbcfl uo cnupa-
JrfM B MarurrruoM rore (<oarrlt; r,rrtr)l). [.rrn Bcrbrmerr

eu:rl?n- H
-c'a- lgtn"n"c 100

(6,2)

fipw ne-1013 u Tyin-10a. [.rrrt zoHol] o.,rt, 6y4eT -H1tOs. Beruuara o,
B paccMarprtBaelroM cryqae ro noprAr{y BeJrr4qr4Hhr 6yaer (cu. [18])

or_(ot)"(or);. 
(6,8)ooF2'

r4e .E-AoJrfr nefirpanr,ur,rx aroMoB (rro n.noruocru), ts Harrrelr cryqae Be,
rrnaruHa - 10. Benr,rqr4rra (cuc), (orc), - He 6oree t0-1 (r-pw H - 103 raycc),
TaH arro BeJrtrrrrrrHa or/co e4na Jrrr Merrbme '10-3. Ecrm H x 102, ro orf o,
Mollter Aocrr{rarb, cna}r(eM, t0-5. floeroMy Atrcctrrraqtrr{ aHeprr4r4 MarHZTo-
rlrApoAIrlIaMI{qecHI4}rI4 IloJrrrar{r,r eAr}a Jrr4 Motlrer [peBbrrrrarrr RertrqtrHy t0-4--
tO-B apr/cru3 cex. Bce aro yxa3brBaer ,Ira HecocroFrreJrbHocrb trBBecrnbrx Halr
9JIeI(TpOA'IaTIIIITI{LIX NIoXaHUBI{OB }IafpeBa SJIeKTpOIIHOIO ra3a BO BCIIbImI(aX.

flpe4c'raurner re[eprr r{HTepec lpaccuorpe:rb rrolr,rrr{y o6tacnrz.rr, o6pa-
BoBaurle DHeprlrrl tso Bcrrbrmnax Ba cqer peJrrrrtrBrrcrcr{tr{x aracrlrq (cM. Itgj).
Boanuxnoneur,re 6r,rc,p6rx aracTrrrr ItocMurlecnofo r4BilyqeHfif rr, BoBMo]nHo,

T-r4alyqeHun B 6onburrx Bctrr,rrrxax cBrrl1ereJrbcrByer B rroJrbay raxoft noa-
rvrolr{Hocrtr. }tpoue roro, B [11] nanru o6napyrneno, qro paclpeAeJreHr[e [o
crlel{Tpy I{HTeHCtrIIUOCTLI rre[pepr,rBFroro r43flyqeHrrfl B frApax a]rr{cctrr4 r{c-
rrJloxo cofJlacyeTcfr c TeM, noTopoe AoJrlKrro lIMeTb MecTo AJIfl peJIflTZBI4cT-

criux qacrtrrl c oueprerr{qecntra,r crJcnrporlr dN (E) - dElE. He nacascr noHa
Bonpoca [IH]IteHrILIz Tar{ux qac'fr4r{, orIeHtrM IroTeprr Strepri4rn peJrflTrIBrrrcTcr([r\{E
a.rrenrporraMr,I c eneprraeft - 10e or, npra6nualmc;rr,uo coornercrByroqeii

W:'1.=i n"*#*,
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AaIIHIII\I Ha6ilIoAeuuit (crvr. [15]). I4onuaar{r{oHubre rroreprr rar(rx aJrenrpo}roB
(cu. [20])

- (#) 
^", 

: 1.2! . !o-20 n{ zo. r + r r,, #} x ro-i a pr/cex

nplr qrrcJre aroMoB Bo4opoAa n:5.1013 cM-3. Marnzu*,re rloreplr

- (#)^,,", : r.60 . Lo-tBH2 ffif x Lo-b apr/cex

ilpu rroJre -100 raycc. Pa4uaqzorluble rlorepr{ (roprlroanoe trBJryqeHr4e aJre1-
rporroB B rroJre npotoHon)

-(+\ = 8.0 . !}-LcnE x5 . lO-i apricerr.\ dL )pas

'llannn o6paaolt, ecJrI4 aHeprr{E aJrer(TporrHoro ra3a BC[6rrrrxr{ rro/{Aep}ru-
BaeTcfl 3a crrer Bcex gTux rIoTepL SHeprr{r4 peJrflTrlBrrcTcltulrrl qacrrlrlaMtr,
rrrrorlrocrr, ra(rrx qacrllq 4o.rxrla 6r,rm ,--107 cn-3, (5 . tO-l . nn"nx700),
unu 10-0 or rrJlorlrocrtr Te[JroBbrx aJler(rporron. Ananorr4qrrbre BHaqeHuE noJry-
qalorcg r4 B cryqae peJlrrrr4Brrcrcxux nporor-ros. Iloron ranr{x qacruq y rro-

BepxEocrlr 3eu,nu =."t:-!o! (,S-rrnoqa4s o6nacrz, r4cnycHarcrqefi uacTzqr,r,

7'- paccroaune (Jonr,rqe-3eu.rrn) eABa Jru rvrolner 6rrt, 6onr,ure 100, 'ran
qro pa3Mep o6nacTn, reHepupyrorqefi perntLrqrtc,tcr\Lte qacr[r{6r, He AoJrffie}r
rrpeBocxoAr4rb r-recnoJrrrnrdx nrrJroMerpoB. llpu [oJre H : L03 raycc Bro'r'
paBMep rvrolr{er Aocrlrrarb 100 xM. O4Hano yuer 4us{y3rrr[ rar{ux rracrtru
B MarHnrHorr rroJre r\{e}fi,rt} co,tnqem n 3eu.nefi AeJraer no4o6nr,re saHrroqe-
ltl4tl He BIOJIHe yBeper{ELIMI4.

Bonr,rune rpyAl{ocrrt BoBHIIHalor rrpr4 rrofirrlTr{e o6tgcnn'rr noflBJIeFrze
TaKr{x qacrflrl. Ecnra so rJcfrr,tlxHe 4eftcroye'r MexaHr{3M (Deplrn, ro rrapa-
cTaH14c aHepfrilr

qacTul{br rrpu ee cpeAHeNI upo6ere Me}ItAy orAeJrbr-rr,rMr{ ryp6y.rrenrnr,rrvrr,r
I{oIrAeHcaI{r4tIMr4 (Armxyrqmlrwcn co cnopocrr,m z) AoJr}nr{o 6mrr 6onr,nre
t0-5. Ilpnnrauaa uxct z(50 nu/cex, roryqr,riu l(105 cnr. V nac ne.r
loria lrr4r{axrlx AaH}rbrx Ha6[IoAeunfi, cezgetenr,crBylo[{r4x o Lrailv.quu crorrb
tonnoit crpynrypbr B coJrrreqgofi arrr,roc{epe. O6uapyrxerlHr,re ue4anuo n [11i
AApa SMtrCcIIItr I{MeIOT pa3Mepbl [OpfIAHa ]IecHOJIbR[x COT ItI4JIoMerpoB, xOTfI
BoBMolr{rro, qro [peAeJr BAcc], rroJro]neH paBperxarcqeii cu.rroft uero4a. ,I{a_
ree, 4u{SyezouHrrfi rryrb peJrflrr{Br{crcnrrx uacrar,D N I tut, r4e I - BpeMrr
inI{3}IIr BcII],ImK[r (-'103 cex), 6y4er He r{er-rbrrre 1010 cu, rroaroMy raHrre
rlacr.trItrbr arrfiAyr r4B BcllbrmKra (c paanepou -108) Ba AoJrr4 ccxyn4rr. .Bce
aru o6cro'nreJrr,crBa AeJralor He[paBAo[o4o6nrrnn trpeAloJro}Iterrue o crar]r-
tlccKotrI Mexallt43MC ycltopcilr{fl alacrar{ Bo Bcrlb]lllKe AO peJrfrTflBrf crcrttr x
lueprni,i -10c ut.

Bonpoc o6paaonanran (<rannrexrluul) Bo Bcrrbrruxax qacrrlrr Bhrcoxlrx
aueprrfi flBJrflercfl rpy4nefiuruM BoIIpocoM, HacroflTe,lr,no rpc6ylorqrrM cBoero
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perrreHr{fl. 11eno'ropue yHa3aHI4fl, Beporlr}Io, Moryr Aar}, I{ccJIeAoBaHHbIe

HaMr{ rreAaBHo [11] [poqeccbl rl{na B3pr,IBa (anreHue ycoB r{ neupepuaHolt
eiuuccmu),

B ygapuofi BoJrHe B MarHpITHoni none B cJlyqae no4opo4uoft rIJIa3Mr,I

MOIyT BOSHI4r(aTr, rraCTrIrIbI BT,ICOHI{X auCpuafi, UefitpOUU II T-HB,aETI,I, HaFi

aro cJreAyer rra orrbrron JI. A. Apuuuoruua u Ap.[21]. IVtu pIr,IeJII{ HeAaBFIo

1221 cnyuafi [pr4Becru cBtrAereJrbcrtsa ycl[JreHllfl r.latrwi4 gefirepran B ((ycax]

tr BcIrbIIrrHax, qro Molr{er cJryxtl,rrb yI{aBaHI{eM ua o6paaouaHrle B uux ueft-

Tpor,roB. ?I{ecrHoe peurreHoBcr(oe }r HocMuqecxoe uaJryrreHr{tl rax}r{e $axru-
qecfiu ua6.nm4arcrcfl Bo BctrLlml{ax. O4uaHo BoBHI{ItHoBeHLre ux Ear[ erl1e

AaJreHo HeflcHo.

C anepre'rz.recHofi ToqHI4 Bpellrrfl He Bo3nl4fiaer upor:r,rnopeurai't, ecJrtr

csurarr,, qro aHeprrlrl y4apnofi BoJIHr,r, 4urzmyu1eficfl co cHopocrbrt)

300 xru/cen, nepcxoAl{r B oHeprflrc qacrl4l{, Heo6xogutrlyto 4nn pasBtrrr{tl

BcrrbrrrlHtrr r{ rroflBJreHr{fl ee rreupepbrBr{oro IISJIycIeHIIFI, ral{ HaI( sHeprl4FI

1"
|?uz raxofi BoJrHr,r -105 apr/crrr3 (pau 10-10) 4octarorrna pJr.FI noAAepir{aul{rl

aHeprratr BorrErrtrKr4, pacxoAyeMoft co cnopocrr,ro -500 apr/cru3 cex Ha rlpo-
rfllfieHr{r{ 200 cex. Ilo-au4nuouy, 4eftcrnrzrenbHo [pol4cxoAlrr pealtoe ycw-

JreHr{e cBeIIe }rr1 , rplr rloAxoAe o6naxon BcrlbrrtrHlr K MarHI',lTH}rM [oJIflM

usren. Tanag xte rrJrorr{ocrb aHeprr{r,r cocpeAororreHa Ir R }Iarur{'tHbrx froJrflx

nflren (#*105 npr H- 103 
"uv"") , oAHaKo Her III4KaKI{x yxaaartui.i ua

pa3pyrtreHze r\{arEprTHoro rroJItI flflreH flocJIe Bcur,IltrHtr. cle4yet, oAHalto,

6o.nec suuNrareJrr,Ho rrccJleAoBarr, cna6rre MafHtrTHr,Ie rroJlfl Bo Bctlbrlrrxe u

locJre ee ucareaHoBeHl,Ifl. Bccr,lra cyrqecrBeHHll Tar{trte ganrueftuue trccneAo-

BaHr4fl IIOJrfl pr4SaIItrrr HeIlpepEllJHoro I{SryqeHIIfl, BoSI{IrHaIoq,ero B flApax
arvruccrrrr r{ Bcfibrrlrxax; Harnu npeABapI[TeJrbHbIe rraMepeHra Itt] yHaarrnaror

Ha Harrrr{r4e cra6ofi rroJrfrptrBal{rrfi.

Anrop 6.uarogapeu T. B. ttasa.rencnoll sa rpoBepl{y Bo Irropyrc pyny
Her(oropbrx ubr-rucreunfi .

Anpenr 1957 r.
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AnAAEM14fr HAYH CCCP
I,I 3B E CT14f I{PbI M CITO trt ACTP O (DI{3I{!IECI{O M O B CEP B A'I OPIIVI

Tort XIX, 1958 r.

O ABIIII(EHI{.flX BO BCIIIImHE IIA COJIIIUE
31 ABIYCTA 1956 r.

C, E. Iottctentt,

Bo ncnr,rmxe, 3aperr{crpr.rpoBaur{ofi 31 anrycra 1956 r. c 15lt30m ilo t7h00t no MocKoB-
cnoMy BpeMenr, ua6nrcgaJrocr ABtrlxerrrre rleJroro (pponra c peaxo Bbrpalr(eErrr,rM HpaeM.

llponelerlo rrayrreurre oAuoro lr3 yrraorxoB etolo {poura.
IrIa nony.rggEslx peayJrbraroB AeJraercrr BbrBo[ o HaJrrrrrtrrr gnuxeuufi Bo BcfirirtrHe,

aIIaJIOI'IIqIIbIX yAapIILIM BOJIHaM.

I,IOTIONS IN Tlll, SOLAR FLARII OF AUGUST 31, 1956, by ,S. 1. Gopasuk.-
In the flare regisLcred on Augus[ 31, 1956 from 15h30"' to 17h00" X{oscon, time,
the motion of a lvhole front, rvith a sharply defined edge, was observecl.

A sludy has been made of one of bhe regions of this front.
On the basis of the derived results a conclusion is made thab in lhe {]are there

are motions analogict.rl to shocl< waves.

Rcurrmxa 3t anrycra 1956 r., lrMeBlrrarl 6a,r.ir 3f, rpc4craBJrflra 60rrr,-
ruoft trrrrepec c rorrtru BpeHr,r[ trtsrr]Ke]rr{i.i, R ltpr,rucnoft acrpoSual4rlecrtoft
o6cepnaropult AII CCCP rpoBoArrJracb rreilpepbrBFraE nr{rroperlrcrpalllrr
orori BCrrErIrrHu B Jryrrax Jrr{rr],rr{ Ho ua BHeaarMer.rErorlr nopo}rorpa$e [tf-t
It]. Molreur rraqaJra Dorrbrrrrfir{ coorBercrByer t5l'30u', Hor.reu - 17h00' Mo-

cnoBcnoro BpeMeH14. O6qan Harr6oJrbrnaa rrJlorr{aAE BcrrbrrrrFir4 cocraBJIFIJIa

0,002 egrarurq sd, a Mar(crrlraJrbHarr rrpr{ocrb AocrrrrJra npra6nuararenr,no
4.5 lrureucr{Bnocrr{ $ona, onpy}r{aBrlrcro llcrr];IruHy.

Hau6onrmarr rrpnocrr 6rr"rra lqocuurryra cfiycrrI 12 uau. rrocJlc rIarIaJIa

ncur,rurrlr [2] .

B uepnrre Mr4Hyr6r rrocJrc rrorrBJreur{.fl rJcrrbrrrrnr{ ocuosuoft oqar oe [MeJ]

{oprrny /{Jrtrr{r{oro cBerJroro lraoruyroro BoJroHHa, Horopoe c 15h33" uaqaro
AeJrtrrr,cfr, BoJreAcrBrre qefo 06pasoBaJrocb l(Ba ysJra (crvr. {rr. L il2, L5h4ty5).
O4un us yBJroB (1) ocranalcfl rla Mecre ocnoBuoro oqara BcrIbIIrrHI[ Ilctro-

ABrrlnHErM, a Broporl (Il)-l(Br,rraJrcfl or uero. I1, 151',44'," paccroflr'rrre rrelnAy
9rtrMtr ysJraMr{ AOcrrrrJro HaI46orr,Ixl4x pasMepoB iropfiAHa 10 000 Hu).
floc;re paaAeJreHrrfl o6a yara craJrr{ orreHb 6uc'rpo paaBrrBarbcn (ynenruenrae
Epr(ocTr4, rrJrorr{aAlr r4 Bo3}rr(nHoBer'rr4e HalpaBJrcHrrr,rx ABtr}neHzfi). Ro Bropor{
yBJre Bcrbrrrrnz (cu. {rzr. 2) HarpaBJreHHr,Ie ABl{}r{olrr,rn c 15h39'n 4o t5h1r5"'

uMeilv. nu4 6orruroro {poHra c pear(o IrrJpa}r{eHIIbIM ItpaeM ({ur. t). eto
ABtr?r{eHrre 6rr.no uanpaBJleHo or ocl{oBlroro y3Jra 1 ncnrrurrtll (cu. {ur. 2).
IIepe4 $pourou HaxoAzIJrocb r{e6oJIbrnoe [rIrHo, uaupa]nelrHocrb r\,IarrIIrr-
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rioro rroJrrr riolropouo /(o(','r'I,rI'i.lJIa 500 r'aycc. llo urrpo rrpfl6;rrrrtcrr.r,rrr {p0rrra
ii nfrrrly rra6,uto,'1a.nocr, Tollilroil(crrlto rl rtli,i olo rI&ortr, r\orol)alr 6rt,,ta 6,rrtttxe

uccro rt rrfllrry. t{aclr, 0t}o rflu(oiicrl r'Iaocbl r[polT'a co criol]ocrr,ro lroprr/lriil
100-150 rixr/cot oru6tiJrn c o6u,ix clopori rrrnuo u B 'litt'41t"' 0ool(14rrr,rJracr ,

rroripr,rR rrrrrlo on,rorurioii rraccoii cno't'nulci,icn l{a1'epr,rr{. ilarcr,r (rporll rrpe-
DpiiTI,lJI0t{ ]IOrl',l'I,r. l} n1)tiI{yIO ,',rlllr}i10 lI llBilil{oul{0 Ouo l} riJloorioc'r't{ iu,I0rta
IIprrlooTa1loBuJlocr,. lloc.no D'foro iloplJoriarlaJIr,ilo po3rio BrJpaiUtclrrrr,rii rlpour
IratIuJI 6r,roT'pcl pa3rIl,Irla'u,ort. llotlloattto, npuoofilllolria /lrJr,IaiyrlIcloctl
$poura BbrBBalra rer\{, aITo or{ Bcrpe-
TIIJI Marrrr(tnrrfi 6apr,ep, rro'ropsrfi ue
MOr IIpeoAoJrerb.

B,rrac'roarqer,i pa6ore AeJraercrr
IrorrbrfHa uSyrrr4Trr ABr4lHerrrre yfia-
BaHHoro $pon'ra Rcrrbrrrrxrr. Aro
etofi qenra 6parcrr oro orrpcAcJrerr-
riuii yuac'rori (yxaaarr ua {ur.l2).
I4ewep nnttcr, rrBMeHer{prrr 14 rrrcHcr4B-

IIOCTtr trt TpaenTopr4m /18r4)HeHr4r{

{pouta co npeMerreM. 3ra BaBuoa-
Mocrb upeAcraBJrena Ha Szr. 13. 14a

ltpI{BeAerrHr,Ix rpa$rxon Br4Ano, arro

no Mepe [poABrrfficrrr{fl Spol,r.a
BrrepeA frpKocrr, ero Bo3pacraer,
AOCl'r{Iafr lvl ar(cuMaJrLHoIo 3}raqc.tI}rrr
B MoMenr ocralronnu. Iloc,rc aroro
flpnocTl orrfrrr, y^reHr,uraercrJ.

@otolrerpnqecl{rre paBpeBbI $ponra rrpoeoAr{Jrr{cb r}AoJrr, rrarrpaBJreHr,rfl

l{Brrx{eur4ri ero B r,roMerrrrrr: ,l.5i,40"', l1h4ly1, 1.5h42,", 151,48., 7b1,44," a
15h45'". I{a cpur. 4 (xpura' 1) R HarrecrBe flpu^repa rprBcAerr ol{r4rr r4B

rantrx paspe3oB /tJrfr 15h44"',, l4ayueHr,re Bcex cAeJral{rr6rx paspesoB yHasht-
Bae'f Ha TOr qTO MaKCI{n{aJILHarJ flpItOCT}, BCIIbIIIIHII COCpeAOTOTIeIIa ueflO0peA-
crBeHHo y ABrrmyqerocn {ponra.

f{.nn nrracuenrar $anrr,r.recxoi.i urrtpr{nrr croa (rpor,rra, R Horopofi apxocrs
peSHo Merrflercfr or N{ancr4MyMa Ao }ryJrfl} BBr{Ay ero ySocrrd, ueo6xo4ranro
6r,r,ro rzayqrrrE r]Jrrrrnrtr{e raxrrx e${eriron, nan: a) a{{eHr D6eprap4ra,
6) paccenuze ctsera rra aMyJrr,crrrr, n) paccerrrrr{e cBera B rdr.rcrpyMeHre,
r) aaur,rnauue rr3-Ba rlecnonor,lcreuR aenrnoli a.rmocseprr.

Pesynr,rarrr orIeHoK nepBr,rx rpex o{{exroB nortaaaJrtr{, qro or{r{ croJrb
MaJI6I' rrTo rrMI[ Mo]nHo nper"re6peur,. Orur Moryr r{cnaatrTb or{eHnrr rurrprr}rbl
{poura ue 6oree qeM Ha 3o/n. Yser assenra BaMbrBarrrrfl rrpousBoArrJrcrr
cJIeAyIoqzM o6paaorr.r.

Coctaannnocr, IrHTerpaJrr,Iroe ypaBlreHno, aHaJIorr4rrHoe noryqe,Hol,ry
n [3]:

I(r): i (s) e-a(,t-s t'cl,s 
,
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I - nepulri,i y3cJli / / - BTopofi ysefl; crpeJrnaul
yriaBaH JIBU?r{yqiliicr (lporrr Bctrr,rmfir.r; rrpHMbrMrr
JIrrilr,rrrM!r Br,rEererr rraysaBrriliics yqacroH rlpoura,
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rAe 1(rr) - Ha6firoAeHHoe pacnpelleJreHlre flpliocrr{, i (") - rrcruHuoe pacupe-

AeJreHze flpnocTtr,

9 (r): 1iV u-a'-.'t'

ecrb HopIvII{poBaHHafI SyuHqrn Ba}ILIBaHrrfl, & - rrocroflHuaFI Bai\rbrBaHIlf .

Benz.ruua a HaxoAr{Jracb rro }reroAy, rrpe4Jro}r(eHuoMy B t3]. B HarrreM cJry-
qae a-240 l,rnrz. Bno4n $yuHquro D(r, s), Horoparr orrpeAeJrFlercfl ypaB-
HEBI{E}I

p (s) D (r, s) ds: <p (r),

upeo6paayeM (t) Il IreoAHopo/'lHoo r,rurerpaJrblroe ypaBlreHr{e cDpe4ro.nrua

Broporo po4a (a4ecr, g@)- nro6al Synnrllrr, rrerpepbrBHarr Bo BceM r{Hrep-
Ba.lre r{rrrerpnponauun).

i

-@

Me'ro4 fiocJrelroBarerrr.rux nplr6
n-7

i,,(r): nI (d +>(
ii:1

J0

23

:lwxtan:,a'fi

-1)rci+,

I (r): I,,e-""+r'',

rAC 1,, .- lraxcul,taJlbrroe BHarIeHEe

flpriocrr4. 3na.reurafl Io, cubsa-
xoi[rrTcfl HcnocpeAcTBeHHo I'r3 ylta-
;arrHr,rx rpaSrnor: (cu. tlnr. 4, I).

Pna (3) o.lerr.b 6ncrpo cxoAl{rcfl.
Yxre rperbe npu6.nzxenuc c rotl-
rrocrr,Io Ao BTOpOTO 3I{aI{a coBrIa-

Aaer c rrerneprr,rlr. 3naqeuas i (") -
ocno6ont4enHlle or rlrlifttrrrfl BaMEr-

rJarrlrfl B],rirHcfltlJIucb rlo {oprrly.ire
(3) arr yfiaBarIHLIx Brlrue MoMeH-

roB BpeMeuI{. Ila {rr. 4 (Hplr-
Bafl I f) B narlecrBe rpul'Iopa

i (r): r (r) - T rr+ e-a(x-8)2- I (,, .,1] ; 1,1 ar. Q)

/{aer perrreHrre Br{Aa

_ N A,

/ * S ,*r@-*, (s)ds, (3)

tile n yr{aabrBaer nopaAon npra6nurxcnur, Ci+r- qlrcJro co-reraHr4ft zg n

no fuf 1,, lt:l, 2,3...n-7.
B narueu cilyqac na6nru;lerruoe pacrrllelleJreHlre rrpnocrr{ or r{a}icl4MyMa

l(o rryJrrr BAoirb paBpeBa, rrari rroFia3a,no pacclrorpeuue rpa$uxoB, ruolnuo

r l./?kt locraroqHo rotrHo rrpeAcraBlrrr,I
{yuHrlueri

,

Z'

22

2C

IE

40 4; 42 4J +4 45 46 47 40 49t

(Dlrr.3. Sanncuuocrr flpl{ocrrl or tspeMerI}l

B ABrr)r{yirleMcn t}porre (npyxulr); rIBMer{e-

Ene paccrorruua, rrpoiigenttolo r[pontort co
BpeMerreM (xpec'urrur).

rrpr4tseAeur,r pe3yJrbrarr,r rartn,{ rsrqncneullii gr,n 151'44"'. 14s e'roro rpa$nrta
rrJ4ArrM, riro trm{eercrr uenorophrrl yaHuit r{HrepBaJI (d) n nepe4ueft qacru

ABrrir{yqerocn {poura, D rioropoN,Lrl)rtocrrJ peBrto rlouuorcfl or tI{alicIrMyMa

t(i:)



Ao HyJrrr. Sror lrurepBaJr HaHoBelr ruupnnoit ([epexoAlloro c,rlorID. IIIuplrua
STOrO (flepexol(Horo cJrofID paSJII4rrHa Arfl paSrl4qHblx ]\{0MeHTOB BpeMeHtr Z

Bagilroqeua B rrpeAeJrax or 4000 uo 1L 000 rtu. Illnpuna (nepexoAlroro cJror))

4000-5000 nlr coorBercrnyer uau6onrrueii cHopocrl4 {poHta (151'42--15'43*),

@nr. 4. llalreneuue rlprocrtr (lpoura r4orr, paapcaa
B EalpaBJlelrrr ero ABr4lfienlrfl (15h44n1).

f - r,rBMepeHHoe pacupeAeJleHr{e rrprocrrr, ff - ncrrtrtroe Ilacrlpc-
JleJIeHIIe rIpI(OCTrI.

a 11000 Hrlr-MoMeHry cro oc'r'aHoBnrl (151'45*). 3as[cu,\roc'rb r{rarvroHe[Il{fl

[ruprrHr,r ([epexoAuoro cJrofl]) or cnopocrr,r [peAcraBJrerra Ha $rar. 5.
l4a {ur. 5 ru4uo, alro c yBeiluqeHr{eM cltopocrl( Spor'r'ra npoucxoAmr

yllerrbtrreurre uuptrHbr (nopcxolrroro cJrorrD, Lr l\[rF] a ] 100 rtu/ceH IraMe-

u xa.ce{l

6
4

9 l0 ll d t7oxn

@ur. 5. 3asfictlMocl's rurprlr{r,r (fiepexoArroro cJrofi)
([iponra Bcl]r,lrrnr{ or cr(opocrtr (pponra.

qaercrr rerrAeHr{rdfr ri coxparlerrurc cro roc'roflHuort rur:rpflHbr. llpr,rne4enuue
Irai\,rlr Br,rrue peByJrr,rarbr ynaBbrBaror rra aFraJrorr{ro .ABrair{eur{fl {ponra
Ecrrr,rluxtr c Sponrolr y4apuofi BoJrHbr.

Ecnr cqtrTarb, rITo yr(aaaHHr,Ie rraMrr (uepexo4nr,rft cnofi> u l,IancrrMyrl
l{rrrencuBnocru Spoura Bclbrrrrxr{ auarou4rrHrJ rrepexoAHoi\ry cJrorc r.{ pac-
lrpe1eJIeHI{Io r{Hrerrcr4BHocrr4 y4aprroi,i BoJrrrbr, ro, tro-Brr/Irri\,roMy, Mo}rtHo
[rpeAIIoJIaIaTb? qTo IIpoqeccbr Bo r]cffblrrlRax coIIpoBo]nl{aloTcfr f BJIe-
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]HuflMl{, .[o,qo6H6rMfl yAapHoft BoJrrre, Ha rrro 6rrno yfia3a]ro A: E, Cenep-
uuu [4, 5].

B peaynyrare upo4e.nanuofi pa6orrr Molr{rro cAeJrarr cJreAyrorqrre Ba-
ITJIIOqEHI4fI:

t. flnuxtenrae {poura Bcnbrllrn?r corpoBo}nAaercfl 3HaqrrreJrbHr,n\,r[ rra]re-
EeHrrEMrr flpnocTrl.

2. MaxcpIuaJlbuag flpnocrb Bcrrbrluxu uMeer reuAer{qr{m pacuoJrafarbcfl
HerrocpeAcrBelrHo y rrepeAHero Hparr [Br4]ftyqerocn $poura. .

3. Mem4y ne,nrz.ruuofi (nepexoAHoro cJroflD rr cnopocrbro ero ABuIfieHl,rFr
uMeercfl BaBtrcrrl,rocrb, auaroruquaa rofi, Koropafl xapanTepHa AJrfl yAap-
HbIX BOJIH.

O4uaro onorrqareilbHoe Br,rflcueHue Borrpoca o frBJlellr{flx, oxoA}rrr,\
c y4apnofi nomroft Bo Bcfrr,rrrnax, rpe6yer 4a.rrruefimero rlayqeHur.

Br,Iparnaro ucnpeur{rorc 6naro4apuocm upo{eccopy A. B. CeneprroMy aa
yr{aaa}rrrfl r{ coBerr,r trprr [poBeAeurau Droft pa6orrr.

JIur:eparypa
1. A. E. Coaepnrrfir E.ql. IIlarroilEr{Rona. llan. Hpr,tlrcxoli acrpoflla. o6c.,.

12, 3, L954.

2. B. Eyn6a, C.U. f ouacron, A.C. ABopflrrrrrr, H. H. Epromee,
I4. l. MordceeB, I-I. A. CaBrrr, A. E. Ceaeprlr,rii, B. E. CretraHoB-
Corueqsr,re AaHEbre, i\& 1, {957.

3. B. 1r. Cteuauon. Coo6qeuug lAlIU, "l\& 100, 1956.
4. A. E. Cerepurrfi. lzlan, Hpr,rnrcxofi acrpoqfua. o6c., 17, !29, 1957.
5. A. B. Cenepsr,rr,i. Cu. rlacroaulrft'rou, crp.72.



A H A A Er,r r1 fl HAYtt CCCP
I,{ 3 B ECTII ,fl ItPI'I M C R O ff A OT P O OI43I4 II E C IT O ff O E C E P B AT O PIlfi,

ToM XIX, 1958 r.

CBfSb XPOMOCOEPHbIX BCTIbIMEH C MATHIITHbIMI{ IIOJIflMIT
IPYIIII COJIHEqIIbIX TIflTEH

B, I)11.u,6a

lIa oorroc,r'an,rreuul pa.c[o.]rox{cnrrrr 69 r:cnr,ruren tt ttoupualltii rlr.rroLtriy.rtou B lleorlrll
rpynIIax IrtrTerr oTrroCrrlTeJrr,rro paclpeJ\eJreIIl{rr noJrapl]ot','r'eti ltar-un'rrrolo [oJrtr .Jrrrx

rpyrrfi r]r]TTer{aer, rrro: a) uorrr,rurrrlr n rrepnoir t}aac croero paBBxltul ttpn6lllr;lnenr,no
Jrerr{ar Ha rpan}rrliix rro;;rrprroc'i'eii Marrrlrrrroro rroJltr rpyrrlrt,l; 6) oouoBuo-i.i ouitr ncur,lurttfi

o6r,tngoseuuo Jrelnr.rr u5tru:lu llrl'clr ri]rorxBoroiroxolr,Ix noJrrlpnocrel,i (t HaI,I[4cHbI]IrrM

BBar{MIrbIM pacc't'orIElreM. I,Irrorga uaSnrolaercn l6tnau ooIIol}t{olo otlaf a BCltt,trf ttlr llHe-

BatrEoe pa3BIt1,r{c flflt.rra ]f,Jtl/- tIe0r{otrILTtr.Ix flrrTelr npornrolonornnoft IloJrfIPIrocrIr;

n) lrarnutrroe rroJre orpaHrrut{Baer /IBr.{}r{eHne Do rcrrhrtrrltAx; r) nropot orlar BorILr[reH
qaoj'o BolJrrur{aer u (iia,rrr{Be) caMoro 6orir,uroro lllrrra tpyflrlbr; 1) rpulrteplro 30%

ua6niogaell,rx Bctrr,rrreri florrBJrrrercrr r4Jrrr oArroBpeMcllllo B /IByx coceAHrlx lpylllax, rrJItr

cuarraJra I oy1norl, ir rroroM Bo rlopoii r-pyurre c rrrrrepBaJroM B liecr(oJrlno MI{lIyr;
e) IloJror{ua trHorllil JrerI{aT rra I'pil]IItJc rrorrlrllltotYlcti,:l Illlou[a 3aII]lMaroT MeoTO

BCII I,1 IIII(U.

RELATION 1]]]TWEDN CHROMOSPHERIC ],'I,ARES AND MAGNJ'lf IC
FIIILDS OII SUNSPOT GBOUPS, by l'. Buntbu. - fi'otl a cornpaf ison of l,he

positions of 69 tlarcs anrl the brightening offlocculi in i0 spol,groupsrvilhLhedislri-
bution of the magnet,ic potarity oI the gloups, ii lotlorvs tha[: a) Ilares in t]re
firsl; phase of thcir rlovcloprnent occur gcnelally on lhe boundaries of the polariLies
b) Lhc rnain portion of the flare is usuaily ancholed in Lhe lcgiori rvhere spots of
opl.rosite polariLv appr,oach closesl, each other. The developrnctrt of strch a siLuaLiorr

is somctimcs obselvccl Lo be connecl,ed rvith l,he occurrelce ol lrhe Ilarc, rvheu a spoL

of several spots of opposiLe polarity dcvelop suddenly; c) l,ho magrct,ic lield dcLcrrnines
Lhe motiori il flares, d) tbe sccond polLion of the flare often oliginaLes in the
<gulfr of the largcst spot of the group; e) about 30 pel cent of Lhe observed flrl'es
appoar cit,her simultaneously in trvo neighbouring groups or at first in one and then

in fhe sccond group rvith an interval of several miuulcs; f) l,he filament.s sometimes.

lie on the boundarv of polality antl somebimes oocupy l,hc placc of flares.

Ilae4eune

(l.uc11yrcrque {rairrrt yrraBhrBaror ua rec}ryro cBrrBb Ntei,I{/(y xpoNlocfroplrrJMl,I

Ilcul,lmltaMI{ I{ ]!IaIIITTTTILIXII4 rIOJIfII\,II,I IpyIIll coJruotIItbIx IItITOrl.

1. 'l'err4euqr,rfl rcrrrJrrren t:o3lu,rriar6 rrpD6JII,IBrl'I'e.rlrrtlo B ol{tI],1.x i{ rcx }fie

r\.lecrax rpynrbr I t-31.
2. ll'ou4euqlrrr BoBlrr4r{arr, l{a oflpe/(eJrerlrrol{ rrocro B rp)itrle (rranplrnacll,.

Melr{/{y Jrr4Aeporr r,{ xBocroRriM rrfrrrroM) [1, 3-61.

10;



3. Itoppenxqun lreir{Ay qucroilr Bcrrbrrtren n l{ar,rrrr'rM Tnfio}r
rpyrnrr [7].

Xo'rn o raxoft cBflBr4 rrac'ro nplrHflTo roBoptrTr,, Ho Jrr4rrrb HeMrlorze
aBTOpbr r4rrrepecoBaJrr,rcL e rc 60ree Br{lrMareJrbHo, pacclrarpnraa 3Ty
cBflBb, .(rxzonane;r.r,r t6] B cBrza co ceoer,i reopraeri xpouocseparrx
BctrhrmeH (noslruxaroulr4Ix, ro ero MHeHtr{ro, r: <rneftrpanbHhIX) TOrrHax r{ar_
rII(THofo uo.]]x) [prrBeJr roJlbno oAI[]1 flprrMep pacrloJlo]r{crrrlg Bcrr6rrlrr(r4 or-
HOCTITeJIbHO MaIHZTHOIO rIOJrfl lpyflrrbr.

I{uuenxefiep [8] ynaarrrae?, qro r,IarHrrrnrre [oJrfl coJrrrerrHbrx rr'rreH rr rx
rIoJIfIplIOCrI{ He rlofias.Il}alor OrlpeAeneuilofr HoppeJrflqrrz c {opuorl Bcr[brruHr[,

\ rro B Hexoroprrx cJryqnr* (18 6en_

| .r-_-_l--., 
pant 7942 r,, 25 urcwr 1946 r.) ocr

.------ I /.'r, ._ 
4, I llcnbIIUKu coBrlai (aJra c rpaHr4rlefi lrext,qy

' 

i' i) -!*s/: T f' Y' 
;::':;; 

srll,Ip or, B o 1 o ro'7H'lr br x r o ILr p-

1.(*Jrr'/ l--' 
\ g 1. couocraBJrerrr,e pa,ee r{BBecrHbrx

.'.__r-,' i n__r, .'laHrrbrx AJrfl BclrtrlrueK Ir MarHurlnrx
I I nO;rert//, 
-r, .t[aaa.rrocr qe.rrecoo6paa nrr,u 6o.nee

(Drr'. 1. CxeMa scnHflrxn 25 uio;rs nogpo6uo paccMo"perr, Bortpoc o cBlrlu
1946 r. B rraqaJre pa3Br4rrrfl. xpouoc{epnr,rx Bclblrnex 14 Mar}rur_

Hr,Ix uo;rrert rpytrtt coJrFrerrHh]x rrflTeu
u [pe]r{Ae Bcef o o tloJro}l{eHUr,r BC[blrrreK B rpyfitre orHocr4TeJrbHo ]{ar-
Hr4rHoro nonr' ,[o ]IeAaBrloro Bpelleuu eAr4HcrBeHr{brM ucror{Hr4norr AaHHbrx
o paclpeAeJTeHrU{ MarH}lTtloro tloJrfl rpyn[br coJrHeq]rhrx nflTer{ 6rrnz <lly6nuxa-
qur,r fforc4aucnoft o6ceipnaTopj,rrl)), B r{oropbrx [pr{BoArrJrr{cB AaHHbIe pery_
.Jrrrprlo roJrr,Ho c 1946 r. Yia-
3a rroroArJ IIOTCAaAICrtr,rC . r{a-
6rrc4enzn orreHr, peAl{r4 (aa uc-
pno4, 4"rrn xoroporo ur{ercrcrr
AaHlrbre o6cepnaroplrlr Mayn.r
Ru;rcon [9], ua6nro4atocr,
cJrrtrrll{ol{ ltano nclrr,uue.m).

B.srra cAeJraua rrolbrrria
.conocTaBl{Tr, B IIepByIO Oare-

peAr, ory6rraxonaunne $o.r.o-
rpa{rau Bc[br]rrex c Aaurrr,ri\,rri.
Ilorc4aucnori o6cepraropr,rrr

[10, 11]. V4a"rrocr, nai,iru ncero
10 c.rryvaen, AJrfl r{oropr{x rrMe-
Jrltcb o,r{rroBpeMeHHo i,r Sotorpa-
Sul rcnrrruxz rr pacfipcllcJr0-
HZe froJrfr B rpyllrle.

IIpu arou uHor/{a ,rNreJrlrcrl

JIOCJTe TOrO, Har{ [potlSorn.[a

,[ertr raO.lrogelrll BcrrBnlri]r

21 anperx 1943 r..
21 .arrperfl 1943 r..
22 anpera 1943 r-.

22 arpeta 1943 r.
25 uwi;s 1946 r.
8 uan 1949 r.

10 Marr 1949 r.
19 lran 1951 r.
18 zroafl 1955 r.
19 urou.s 1955 r'.

llallrrlTlrhre AaHHbIe
Bc[brrrrKa. 'Io.rr{2,

lC6

TaHlHe 3a cyTHrrr Ao I{JrII
B Horopbrx rra Ilorc4arvr-

h
0$ 00
12 00
07 00

07 40
18 45

15 30

20 20

t9 57

t2 22

14 51

Ta6.iruqa J

"rlurepa-rypa

It2l

t3l

[13 ]

[14]

[151



(Dtr. 2. Bcrrr,rurxu.
a- 29 anryc,ra 1956 r'. (JYu 24);6- 19 Aeria0prr 1956 r, (iY, 68).
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(Drr.

a-Bcnbllrll{a 5 oI{TflOpfl

3. fpyuna J,l! 78./377.

1956 r, (Nt 60);6-DcrLIrIlI{a 6 oltrropn
1956 r. (Ni 62).
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ttur. 4. fpynna 781377.
a-1r orirnOpn 1956 r.; 6-5 ofiTH6pE 1956 r.;6-rreOojrbrrafl Bcllblruria B (3aJl!lBe,)

5 onraopr 1956 r,
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,,cnor,l o6cepuaroprru rraMeprlJrr{ i\{arflurHr,Ie rIoJIfl, AoRoJrr,Iro peAlilr; oAIIaHo

OTI{ AaI'IHbIe BCC il{e yHaBbIBaIOT Ha TO, IITO HOHOTOpI'I0 BC[6IruI{rI, B OC-

noBrrorvr 6o;rrrune, Bo3r-rrrnaror Me)r(Ay rrflTHaMu paaabrx rroJltlpuocreii. IIpz-
Meporvr r{o}r(eT cJry}nr{Tb xopomo r4sBecTHafl 6onruran Bcrlblmlta 25 ttrcng
1946 r. (Szr. t), Hriropafl, rJraBlibrlr o6paaolt B llaqaJrbHofi {aae cBoero
paBBr4rr4fl , nplr6.nr.rarterrno rrpoxoAr4Jra ro rpa]IIdI{e [oJraprrocrrr.

$ 2. ConocraBJrerrue Harur{x traurrbrx ua6urogeuuii Ann Bcrrr,rrrren

I4 MATIII{TIII,IX IIOJIEii IflTEII

Ci 22 aorycra 1956 r. no 23 rrHBapE 1957 r. na liaurelrrloM coJrr{equoM

reJrecxole ltpuucrofi acTpo$usn.recxofr o6cepnaTopulr iloflyqartrcb 6o.nee

no4po6nue AarrHble o r{arrrrarr{hrx tIoJIflx I4 rpy[nax rlflre]r, rre]r{eJrrd rrpr{-
IleAclrur,re n [16, t7l. H coxtaner.rulo, aru no4po6urre r{BMepelrrrrr BeJrucb

I{e rJacroJrr}no cr{creNrarrrarecrtll, rrro6br 6rrno noeuo}nHo cocraBrrrr oAHoagaq-
IIbIe Haprr,r pacnpeAeJrerrlra noreiir B rpyune; Ho BCe-raKr4 op[euT[poBoq-
rratr rorlorpa$r,rn uo.na rroJlyrraJracb, tr{ aro rroaBoJrfler colocraBl,ITb ee c rto-
JIO }I{E}IITEM B CfIT,IUIEH.

Oguonpeuenr.ro B r-ralrel[ pacrropfl)r{e}rrrr4 r,{arcJrrtcb peryJraprrr,re HuHe-
rtarorpa{u.recxr.re ua6;rloAeHr4r rra Br{eaarMeH}rotlr rropoHorpa$e I{f-1 [2]. Ilpz
IIpocrlorpe r]cex [oJIyqeHrrr,Ix I{.-Snmuon or{a3aJrocb, arro IIpaKTurrecHtr

,qJIa Ircex ua6nro4ael,rr,rx Bcrrhrrrrer{ r{Meercg 6onee fififi r{eHee IeraJrr,}rafl
I{apra pacnpe/IeJreH}rfr lrar]rr4r]roro rroJlfr B rpyfi[c.

ll ta6,n. 2 nplrne4enr,r Bce rpylrrbr co tscrrbrrrrriail,r4 rrlrvr roaprlnpr"*
.S.noltry"non, rJr{ JrFoqerrrrr,re n o6 pa6otny.

Roero rra r{opoHorpa{e ua6nroAaJrocrr Ba oror rrcprroA 76 scurruex r{Jrrr

flonpr1ns6; $nonnynon. llprz nrr6ope Bcrrbrrtrex 6pa:nucr, sce na6[roAeHubre
Bcrrblrur{tr{ rI rroflpalanl{rl, Rl{Jrloqafr AoBoJrb}ro c,na6ore (ocuonurru Itprrrepr{eM
rrprr nu6ope 6r,r.rro 6ucrpoe l{Br{euentre rrpnocrr{ co npeueueu). Ceir.t,
BcrIhImeH ne 6r,rru floAlrepr]ryrr,I o6pa6orne, BB]TAy orcyrcrBrlrr Marnr{Tubrx
.l[aIIuLIx. Octarrurre 69 ncnr,[ueH u nonpuanufi [plrrraAJre]HaJrr4 t0 aHuan-
urtl,r o6nacrrlr: 3 o6"nac'rpr c Anyr\rrr rpyrrrral'rr4, 3 o6;racru co cJroxt]rr,rMrl
rplrrrraNrrr, coAepinaqrrMrr s ce6c peHypper-rrrrym rpyflry, u 4 06nacrw
.c o4noi.i rpyunoii r.ra DocxoAarqeii nernra paBBrzrrrr.

l{etoA corrocraB JIeHurI. Rce rrafi4enHbre rroJrflprrocrrd 6unr,r uane-
ccribl rrfl $ororpa{trr,r (loroc{cprrsrx yrracrtroB, coACp}Hau-(l4x r4ccJrcAycMhlc
lpyrrrrr. (DotorpaSrzu $oroc$epbr roiryqeuu na Soroc{epno-xpouocsepnolr
'reJlccrtorre o6cepnaropnr s Craueuae. I[oly.reHHarr ]rapra trarHr{r}roro rroJlfl
nepeHocrzJracb 3areM rra {ororpaszn xpouoc$eprir,rx yqacrr{oB co Bclhrrrr-
nai\{rr. 'Iaman npoqe4ypa 6una c4eJralra AJrrI Bcex Bcflrrrrrex. Errnn rroJry-
neil,t 21t Itaprrr NIarHtrTHoro rIoJrfI c Bapr4coBr{ar\{r{ Bcrrhrrrrex, rtorop[,rc ttoA-
JlcprHyTlr paccMoTpeHprro.

Conocran.rrertnc rtoJIo]IteIII{fi Bclr6rrrren orrloctrTeJrr,Ho Marrrlrrrroro rroJrfr
rpynlBr rrfrTerr rrptrBo/ItrT rr cJreAylouu4M pe3yJrr,TaTaM:

a) ilpaHrll'recnn Bce noBTopamquecfl. t4 orAeJrrHr,Ie Bcrrlrrrrxr4 Jre)fiar
l\{e}r{i{y fitrrrra.t{r4 rrporr{BonoJroEtHBrx uorRpnocreft, Bcnuulltz, B nepBylo
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oticpcAE rrpririe,
RAOJTT; rpalrrrr{br
rtrtl (cM. $lrr. 2

.uonaprrocrr).

rIorta3rrlBaIor, qro ux ocr, pacrIoJIoil(eIIa rtpn6;rttaltroni,uo
rroJrfprrocrci,r, n oco6errlrocrn n uepnoii crrlALrrr lrx paaur{-
n 3, r4e rra dtororpa(rurrr ncururel{ orlrerreHa }rarnr{rrarr

,.:,".':, 
: +

i,.. j..........

.*o,
i;.,

i.::

.J

(Dur. 5. ,{nzxeNae yanoa 6olrnroii scrrrmra 3t aorycta 1g56 r..

curomnas rrl{rllrn - "tTir"^'ir,-ff;'rlrx'r';'#':' trvlInrrrp - nBe BerBI{

6) B pnae cilyqaen ocHoBHofi orrar Bcrrbrurxr (na Qw. 2 n 3 on orr,re-
veu qu$pofi -/) renrut nlrwaw ranoro Mecra, rAe paccrorrrrl4c Melr{Ay nrrr-
HaMU rrporuBorroJro)firrr,Ix rroJrapr-rocrefi HatrMeHsruee. B STOM Mecre, IIo co-
,CEACTBY C OCHOBHrTM OAIAIO}I BCrIrIIIIKtr{, ITHOIAA HA6TIOAAETCrI BHESAI1HOC

rrofl B JIeHZe rlpor rrB ono Jlolr{Hoft rro Jr rrp r{ocrtl .

Oco6euuo xopomlrM rrptrMepoM flBJrfiercfl rpynua N 3U300, HorAa
29 anrycra tg56 r. B rrApe r4 noJryregtr JrrrAepa (cauoro 6o"nruroro BatraA-
Horo IIrrrHa) ua6nro4aracE, roJrBr{o ceBepHafl [orrffpHocrb. I{o yrxe 30 as-
,rycra B cauofi oHpatrue rroJryreHlr o6uapymeuo Bropoe rrApo, c rcntuoft
rroJlrrpl{ocrBror I{o lranofi HaIIpE]fieHHocrbrc nonn (11opngrta HecI(oJrbr{nx
.coreH raycc). Haupameuuocrl rroJrrr Eroro aApa orllocr{reJrb}ro 6rrcrpo
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(Dnr. 7. CnnaarLHr,re Borr[r]rufl
a - o?l'oot" u r' (Ni 12); 6 - ozll2,n

B l'p)/IIIra\ ,\'i 24 29lr t 22 287
Ur' ("\i 18); c - 091'11"r U't. (.r\i, 15)

q



yBeilllrrzBaracb, r4 1 ceurn6pa y]r{e Aocrrrr.ua-1000 raycc. O4uonpeuenuo
30 u 3t aBrycra, rpaHtrqa Merr{Ay EApoM JrlrAepa, uMeroqero ceBepHylo
rroJrflpllocrb, 14 3rr4M BropbrM frApoM, r4Meroqr{M Io}r{HyIo rroJrfrpr{ocTl,

(no yxre rne nnrna), rJBJrFrJracs ocrroBFrbrM oqaroM HecxoJrL,nr{x flpr(ux
Bcrrbrrrren, BriJrroqafl 6orruryrc Bcnbrrrrrry 31 anrycta. Taxoc ?{{e rroBeAeHrlc

N{o)r{no na6nro4atr, tr y rpyrr Ne 46-47 1323-324 u 781377, qacrrrqHo

y rpyur N 24-221291.-287 w 271295 (upuruep cu. {zr. 1r).

n) V ceuu caMrrx 6o,nrmmx Bcrrbrrrlen (rcnr,rrunu N! 25, 35, 37, 43,
50, 62,69) r\rolnrro 6r,rno rra6rm4arr, r4alrenerrr{e Sopurr r{ ABlr}r{eHtrfl
ner{oropbrx o6pasonanui,i. HaH y;fie noitaaalo uccJreAoBaHtre Bcrrbrrrrxtr

3t anrycra 1956 r. [tB, t9], oro ABI{}HeHre 6r,uo BcerAa HanpaBJreHo

B croporry, r4e rre 6-ouo nnren nrr:u 6ttru roJrbr{o MaJrerrbnrre rr.flTrra c r{aiIr,rMZ

lranpfl)neHnocrflMtrr uonn ({rIr. 5).
r) B ueHoroprrx cJryrraux l\{o}ItHo o6napyrnrzrb frocJre rrotrBJreHmrr ocnoB-

lloro oalafa Bcrlbrrrrl{r{ Bo3trr{HrroBeHr{e HoBoro fIApa, r{eHee apnofo, n6nustrI

caMoro 6o.nrruoro ilnrHa rpy[[bl. R a'rou cJrytln" nropor,l o.rar (orueuen
qra{pofi 2) o6umuoneuuo rlorlIlJIflercrr B (BaJIIIBeD flApa r{Jru rroJryrerrrr groro
nnrlra (cru. Srar. 4, e).

4) tr4H'repecuo orMertr{rb, rrro B AByx cryqaflx (ncurrruxu N! 20 u
43) ncnrrurna BaxBarr,rBaer o6nacrr AByx rpyrn ({lrr. 6). B 20 cnyuarx
(290/o ncex ncnr,rruen) Bc[6rrlr{r[ paaropalorcfl, rronpuasr" S.ronrylou ycu-
Jrr{Baercff; rvranclrMyM AocrlIraeTcrl B AByx fpyIIIIax oArloBpeMeHHo

(ncnr,rnrrur N t, 3, 5, 9, 15, cu. {rar. 7, e), uru n ro BpeMFr, r(orAa
Bcur,rlrr{a n o4uoft rpynle Aocrr,rraeT nraxcuuamnoii frpr{ocrtr, HaquHaer
paaroparbcfl Bcrrbrrrrxa B 4pyrofi rpynne (Sr". 7 , a, 6); Bcrrtrrunz
J\& 6+7+8, t0+11, 1.2+13, 29+30+31, 36+37+38, 4t+42).

e) C.ne4yer orMertrrr, I{oBoJrr,Ho r{HTepecuoe rroBeAeHtre BoJrono}r, r{oro-
pbre qacro B (crronortuoI,l o6nactuD rpylrlrr Jre]r{ar Ha rpaurrr{e noJrflpr.rocrz.
Henoropr,re BoJIor{Ha, no-Bl{/{rrMor{y, npeAlrrecrByror rlJrtr Bo3nur{alor rra

Mecre [oflBJreHtrfl BcfrrrIIrHrI. ]Iaz6o.nee ur-rrepecHrrM HaM rronaaaJrocr, Bo-

Jror(Eo (B) ua Sur. 3, a w 4, e, r{oropoe ABoe cyror( Jre}r(aJro Ha rpaHaqe
noJrapHocrr{, oqeHb 6nuexo or ocrroBr'roro oqara Bcrrbrrrrxu z 6r,rno Ao-
BoJrr,Ho rrJrorrrblM, HecMorpfl Ha ro, rrro Har( pas 6orutul4HcrBo BcllblrrleH
rroflBJLflJIocb [06rr43ocrr,r or Eero, Coa4aetcR BrreqarJlerrr4e, qro ouo 6r,rno
pacloJroll{eHo SHaquTe[bHo BBIilre BcrrBIIrIeR.

3afiJrroqeurre

I4g cxaaauuoro BLIIrre BITIAHo, rrro corrocraBJreHue Bcrrbrrrlex I{ MarHtrT-
ur,rx uonefi rpyn[ coJrHerrrrr,rx rrfreH Mo]fier Aarr, pe3yJrbTarbr, BaE{}IbIe

AJrrr roHr{Ma}rrrrr rrpoqeccon o6paaonarlrl.s Bcrrr{Iuex.
Ocuonur,ru peayJrr,raroM Harrrero corocraBJreHrrr{ flBJrrrercrr BbrBoA o roM,

qro BcrblruItlr BoBIlrrHaIor upu6nnaureJlr,Iro Ha rpaur4l{e norfiprlocreft mar-
rll{THofo noJra rpylr cornerrurlx rrflTeH? s1ilv,zu Mecra c uara6onrruefi
IIaIIpfl)HeHHoCrl,Io fIOJIfl IIpOTIIBolIOJ]o]ItHLIx tIOJIfIpIlOCTefr. BOanraXuOBetrrrK)

BcfrblIxeH cnoco6croye'r 6r,rcrpoe I1I3r\{er.reHrre orHorlrerrr4fl Hatrpfl}r{eHrJocrlr

B Use. l{pr,rMcrroii oocepBar., T. XIX 113



STrrx IIporr,rBoloJro]r{Hbrx rroJrapHocrei,i. Marur,rrrroe rroJre l,rrpaer 6olr,myrc
pOJIL B,I{TI3IIII BCILIIUOI{T ltali aTo BIIAHO TaIiH{C uB dlaltTa BIIlrtIHrrrr IIOJTfl
IIa ABulnerrue BclhIIIIr{Lr.

cle4yer raH)xc orr\,rerrrrl, cyurecrnoBaHue lrerroropoft {uauvccfioi.i cBa3r4
Me[{Ay llByM,g coccAIII4r{I( rpynllarlu coJrlicrr]rr{x rrflTcrr, }ra rrro yHaSblBacr
AoBoJrEIro 6o.irru-roii npoqeflT TaI{ HaBr{Bacr\,rbrx (crlfl3arrHr,Ix)) Bcrrbrrrre6,
loryqsgrurx B Hartrerlr Marepr{aJre. B4ect yrne rpyA[o roBopr,lrr] o c.rryqsi,i-
uotl cnran, ran r{art rra 36 ncusrruert, ua6nro.qeuuux l o6nacrz c AByrrrr
rpylrraa{rr, 600/o annnrcrcfr ((clflBarrHbr[rlr)).

Eo,rec AeraJr6rroe o6cyin4crure Aalrrrbrx
6y4et upone/{erro B or4cJrr,Hor-r crarr,e.

rra6.rrro4euuit u pe3yJrbrarorj

l. M. Waldmeier.
p. 244.

2. A. B. Cenepurrfr
12, 3, 1954.

3. N. W. Dodson a. E. R. Hedeman. Ap. J., ll0, 249, tg4g.
4, T. C. P a a ru a A a e. Broan. A6actyuaacnofi actpo$za. o6c., Ni 16, bg, Igb4.
5. M. A. trll ison. M. N., 109, 9, 1949.
6. R. G. Giovanelli. M. N., 108, i64, 1949.
7. R. S. Richardson. Ap.J., ll4,A6l, lgSL.
8. K. O. Kiepenheuer. The Sun, ed. C. p. Kuiper, 1958, p.3g4.
9. G. E. H ale a. S. B. Nicholson. publ. carnegie Insb. washington, I& 49g,

Part I, 1938.
10. W. GroIrian. Publ. Obs. potsdam,29, 

"i\& 97, 195A.
11. H. K iinzel, W. Ma[tig, E. I{. Schrcit,er. A. N., 288, 2g, 1956.
12, H. von Kliiber. Zs. f. Ap., 24, 167, 1947.
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15. K. L o d i n. Arkiv frir Astronorni, Z, 27, 1956,
16. A. E. Ceneputrrt r.r B. E. Crenasos.

3,1956.
IzJan, ItpuucHoft acrporlr.ra. o6c., 16"

17. B. E. cr:enarroB rr H. H. tIerpoBa. llan. rtprrucnofi acrpo(ua. o6c., 1g,66,
'l 958.
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A H A A E MI4 fr HAYTT CCCP

IIT 3 R E C'TI{ fI HPbI NI CI{ O ff A C T P O (D I{ 3 I{ q E C H O ,T O B C E P R A T O P II II
Tou XIX, 1958 r.

OIIPEAEIEI{I{E rJIvBI4lrbI SAJIEIAI{I{fI flAEP
I{ETIPEPI,IBIIOII SMUCCT4II B COJIHEqHbIX OAITE JIAX

B. ,T. Xon.t,ooa

flo ocna6reuurc uenpepr,rEnoft .oMr.rccurr B npLrJrbrrx cltJrlrrblx fiElrrfi H a K Car
orrpeAeJreua o[rrrqecxarr rJry6nua (a uactore Eerrpepr,rBlroro cnexrpa) BaJrelaurfl EAep

renpepr,rrnoft oMtrcclru, fioTopaa Hore6fleTcfi E IrccJIeAoBaIrHLIX CeMIr flApaX OT r0:0 AO

t6={.0. flotaaauo, tITo IroA:beM Ir orycnagl{e HpbIJIEeB JIEITlIft H r K s rrApax no
cpaBrrourrro c rreBoaMynrorruor7 {oroc{epofi trroryr 6rttr o6tscueur,t BrII{tIHtreM irreflpe-

puruoii oufr.c,crtu, aarerarorqefi Ea pa3rruqullx rny6nuax.

. TI{D DET]JRX,IINATION OF TH]] OPTICAL DI'PTH OF GRAINS OF
CONTINUOUS EI,IISSION IN SOI-AR ITACULAE, Ly V. L. IIohtoua. -The wea-
kening of continuons emission in the rvings of strong [I and K lines of Ca+ was

used for determining the oplical dept,h (in the frequency of the continuous spec-
trum) of the grains of continuous emission. For 7 investigated grains it was founcl
to vary {rom rs:0 to ro:1.0. Il, is shown that the rise and fall in lhe wings of I[
and K in the grairrs in comparison to the undisturbed photosphere can be explai-
ned b1, t,lre influence of conl,inuous emission at differenl depths.

Bne,leuue

[4crro,rraonarrlLe lurcrpyrrerrra 6onruroft paBperuarcqefr clttrrr,t, I{aHuM

Erlrrrrcrcrr Eaureunrrii coJrHeqHr,ri.i reJrecHorl (BCT) I{pr,IrucHofi o6cepaaro-
pr4[r, rrosr]oJrrrer lrccJre/{oBarb roHnyrc crpyr(rypy altrllllHbrx o6.nacrefi ua
Co.nnqe. Cuenrpocrtofllrarecxrrc Ha6rloAeHus rroxaar,IBalor, qro Saxerrr o6-
JraAaror roHKofi crpynrypoii. B orAerrsHbrx, He6om,IIIu x [o paBMepy
(200-2100 HM) o6paaonaunnx Moxtrro Ha6rIoAarl flpItylo HerpepbrBlryro
gl\{rr004ro, nOHTpaor ItOrOpOfi C HeBOSMyrqeHHbrMI4 O6laCtnlrlll cocraBJlfer
Ao 25olo lll. Cne.reur,re xpoMoc{epbr B Jru}rtrflx H4, H u. I{. (Sroxxynrr)
rracro He coBlaAaer c frApaMr.{ uelpepbrBHofi. oMrirccvvT.

IIpu paccuorper{utr clenrporpar{}r B JruHZflx I-I n K yAZBJrrIer paalro-
o6paar,re rloreAerrrrfl HpbrJrreB oTZx JItrHI(fi B paaJruarHr,rx Mecrax Sarenruofi
o6racrn. lluor4a flBr-ro BtrAHo, nro r{pbrJrbfl frpr{rze, v- Ttpvt Sorouerpupo-
BaHr4rl Or{asbrBaercrr, rrro oHr4 npzrroArrfrr,r Han {orocsepuuuu. B pr4e
cryqaeB na6.uro4arocr,, Hao6opor, BaMerrroe troHtr)fieHtre HprJJIbeB. Taxoe
troHrdlr{errrde 6r,rno eanre.rer{o HaMr( AJrfl Her{oropr,rx {axeiloB Ha Hparo Atrcr{a

[2]. Paccuorpeutre crer{rpoB, cHrrrbrx [prr xopo[Irx aruoc{epurrx ycJro-
BUflX' IIOI{aBLIBaeT' rITO IIOEIIEteIIEe I{pbIJIbeB BCTpeqaeTCfl U B FIApaX?

115 8.e



pacnoro?fieHlrbrx 6Jrrrano or rleurpa Azcna (sinfr 
- 

0.35). llperxurae ua6nrc-

Aelrzrr {anCnon [por{BBoAr{Jrrrcb c zHcrpyrlerrrarru ue6onrmofi paaperlarc-
u1efi cu.rrrr [3, 4] w He r{orJrr[ BbrrrBrrrr, roHr{yrc crpynrypy {aHe.ur,nrrx
o6racrefi. Peaylrtarrr e:rux na6nro4enuft cBoAlIJIr4cr, n roMy, rrro upbrJlr,rr
:;zuwft H tt K n Sare.ne [punoAHfrrr,r, r. e, qro DrBr,rBaJreHruarr rrrraplrHa
srzx rr,rnr,rfi lrerrbrue rro cpaBFreHlrro c HeBoauyuleuuor,i So'roc$epofi. Anropnr
yr{aaaHur,rx Br,rrue pa6or [3, 4] o6rnctn,[w aror {ax.r yBefll,rqeur,relr Bro-
puvuoft IroIr?I3aIIr{I4 RaJrbllrlfl, cHa3aHr{oft c rr{Ilorerr{rreoHllu y,urrpa$aone-
ToBbrM za6r,rrnoll. Oguano rroHr{}ileHze HpbrJrbcr} rlrnlrii Il u K no cparue-
rrtrrc c $oroc{cpunr{r[ r{eJrr,Bfl, Hari flofiaaano n [2], o6'sncs:uls uarferrenr{e1\,r

cocroflHrrfl rrontrBal{i4lt, fleftctnureJrbHo, rrpaxTltrrecrtl4 Bce aro]I],I I{aJlsl{tra
r Soroc$epe HaxoArrrcri B oAHalHAbr troulraonalrFrol\{ cocrorrur,rrr, rax rrro
Htr 3a CqeT yctrJreunn uepnoir r{oHrrsaqr{r4, }rr{ 3a cqeT yrreHbrrreflLrfl uropor?
He MOIHeT npo14cxoAtrrr, SalreTHolo yBeJltrrreHr4fl rrucla rrof Jrouaroqr{x
aroMoB Ca+ n nepnor\I cocrorrHr[tr tronr{BalIrrlr. B 12] l,ilt] o6r,scnenurr
*ra6rro4aeuoro e${eHra HaME 6unu Bbrc}ia3arrbr rrpeAlo,rro}ncHlrfr, r{ro

B o6racru $ane.rruroro n4pa au6o yBeJltrrreua rrJroruocrb (aa cuer qero yBeJru-
quBaercFr HoaS$raqueur rlorJrorqeuD.rr B rru:u:o:u), tu6o yr,reur,rfiaerca rioa$Sra-
IIUeHT HelpepbrBHolo rlofJlorr{eHufl tr, cJleAoBaTeJIBHo, BoSpacTacT BeJrtr{rrrr-

t"

Ha 7jr:;-orHo[reHze xoa{SuqueuroB ceJrer(rrrBHoro rr uclpepbrBrroto rro-

rJIOUlelrtrtr.

O4nano B noBeAerrtrtr HpLrJIr,eB H u K n Sarte,nrur,rx aApax, ftaH ylr{e

roBoprrJrocb B6rrrro, na6;rro4aercn 6onruroe paauoo6paalre. Tpy4uo corJra-

CuTbCEI, rITO ATO BLI3HBeeTcf B HaII{AOM OTAeJILIION{ CJIy{ae CTOJIL C.TOXtnOft

nou6unaqueft pasnraunblx trptrilzn.

,[eftcrnure;rruo, rlorrr[Bar{llfl y,lrrpa{raoJreroBbrM r,ra6rrrnolr r,rBJryqeHufl

eABa Jrtr rlolner 6nrrr roxanuaoBaua B croJrr, r{aJIbIx rto pa3iuepy o6racrnx,
xax rrApo DMltccrdu. Tpy4no [peAcraBa'tr ral{}He, alro Belr{qrrHa rroa$-

duqueura Herrpepr,rBr-roro norJrolrleHl{fl I4Jrlr rlJror}rocrr, 6y4yr clrJ]6r-ro orJrrr-
uarr,crr B paarr[aursrx {axenrusrx rrApax, trNleloiqux oAr4rraxonyro uo xa-
par{repy lrelpepr,rBHyro sr,rrrccr{ro. lloaroruy 6onee ecrecrneHr{o r,rcHarb

fiaKyIo-To oArry Ilprrqt4rly, oIIpeAeJrflIoqyrc, B ocHoBrlor,I, troBeAeHr4e r(pr,rJrbeB

.nwlnv.ir H r,r K B arl4x flApax.
A. B. Cenepnrrri tt] [plrBerr prIA apry]IelrroB B rroJrr,By roro, qro

,rApa rrenpeprrnaofi aMrdccrdtr rrpeAcraBJIFIIor co6oft orrrr4rrecxr{ ronxue o6-
paSoBarrzfl, Salrerarcrqlre B BepxHI4x cJroax {otoc{epn lr r{IIoIAa B xpoMo-
.c{epe. Ero r4ccJreAoBaFll{fl rroKaBaJII4, tlro c"na6r,re {otoc$epurre ilmLtutr

.B CleHTpe Tanoro aTqpa 6rtnarcT 3aJrrlT6I ueupepr,rnuoit ewnccueit, 3a caler
qefo ocraroqttafl zrrreHcrrBrrocTb arrrx lutluil troBbIIrIaercfl. Paccuorpnrvr,
.KaI( MOIHeT IIOBJIEflTb rlellpepllBllaff AMI4CCIIfl fIApa fla TaI(rIe C?IJIbI-IbIe JIII-

Htrz, HaH H n K. Ec;ru HelpepbrBuarr olrr.lccufl BoaHl{fiaer s 6oree Bhrco-

rttrx cJro.flx, qeM Te, B I{OTOpLTX O6paayro'rca Jrt4]d]rl?l rIolJIoqeHlI.E, To Ocra-

TOqHafi UrrrerrcrrBllocrt mo1ofr. truHlnw B raKoM aApe 6y4er paBl{a
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rAc r, - 
ocrarorrrrarl r,IltrcrrcI,IBrro c'tt JrwrLtrLu u IICIloBrlylqellHoii $otoc{epe,

a C - o.lrorrrcrrr,Io Lrli.rcucr,ulrrocur Ao6aBo.rtroii rrcnpepurnuoii cMlIcc[LLrApa

rt rlrrr0rrclrllroclr-r,t lrcrlo3rryu[orLnoir troucpx[ocrtr Co.lrrtrla n 4atluoft o6.nacrlt

ctlcrtTpa. Jllrtrlrn Ii ETo,\{ cJlyqae cTaHol}I,tTcfl 1\{0JItrt01 I{pIrIJILfl ec npr{IIoAIIu"

xralorcfl ({t,rr. t, o). ll)c.rru xIbI IrlI/(l,tM flltpo cltlloBL cJIoii IIeI(oropoi'i ollrtrqe-

cr{ort l.oJr1qr,r (r .rac'r,orax lIoupepbIBHoIO cuerirptr) t0, ro D HefipepLIBHOM

C11g-rrrpc r,1 It JII{ttult /IO6aBJIOIIIIOe fIApoll [I3nyt1s111r" 6y4Cr parnEqHO. B He-

(l)lr'. .l - ll;r-urrtt.ue rtott!cpt,rnrtoii i:l'tlte cltt't ,l/lpil IIil Iiorl1yp JIllHllI'1 '

6r,r ona Ha6[IoAalacbr ecJr[
h

[ {t'^+,")an.
0

onruqecHan roJrrrla rt cprJrr,Ho Bospacraer K qerrTpy ILw]g-T4fr, H z K,
.lan rrro Ha paccroaruin +2A or rlegrpa Jtrrlgrzz, MEI BIrAEM trSryrleHtre

rOJrr,HO Car{brx BepxHI{x cJIoeB, 6nzgnzx K XpoMOC{epe. flOatOuy, IIo Mepe

npra6II,IffieItI{a H I{eIITpy ltwgtwlr, BLIxoAfIII{ee Ha IIOBepxHoCrb l4sJlyqeuuo

fApa, Jlextarqelo Ha Heltoropoft rny6line, Bce 6o11ee u 6oree ocJIa6JIfercR.

flpra lrenoropoit 111y6uHe saJIeIaHIIfl flApa t0 MOlIter o6a3arbcfl, rITo B qa*

CTorax Henpepr,rBHor6 clefirpa usilyilegue AAPa, xorfl u ocJIa6JIeHHoe

B €-ao paa, BLIXOAIIT Ha IIOBepXHOCTr, I1O, HaqIIHafI C HeHOTOtriOIO paCCTOfl-

l{trfl oT qeHTpa lrlt][.trltrI, ITISJIyqeHI{e flApa coBceM uJIu IIoqTII COBCeM IIe

BbrxoAr4r HapyHy. R sroM cilyqae noHrypbl JII{}Itrft H u K B flApe lIeIIpe-

pbrBrr6fi pMIdccI4II 6y4yr orJIr{qaTLCfl 'reM, tlro ItpbIJIEfl IIfrHuiL OnyCTfITCff

rro cpaBHer{uro c HeBosMylqeHHofi soroc{epoii (sur. t, e). 3ro paccymAeHtro

Mo)I{I.to [oArBepAlt'I], [pocTbIM pacqeroM. B ra6n. 1 rpune4enE'I peByJIbTaTr-I

.ranoro pacqera [rra AByx roqeH Korlrypa Jrr(Htrr{ K:A}.-1,rA r A}.:$[,

AJrfl Cryqafl, norAa r(olrTpacT Helpepr,rBHofi awr.ccu.u cocraBJrtreT 0.20.

Octaroqtrafl aFITeI-IcI4BIIoorb B aTI{x Toqxax Hor-ITypa B HeBo3MyqeHlroft

soroc$epe paBHa coorBerc,rBeHHo 0.36 r4 0.56. B L-vt v. 2-m cron6qax

Ta6fltrqbr rrprlBeAerra olTurrecHafr ToJrtrtra BaJreraHtrfl to U saXrop ocJla6reHufl

rra-Ba nor.JlotrlegufI B HenpepbIBI-IoM ctrel{Tp1 e-ao, B 3-M cToJI6qe - ifatttop

ocla6rerrtrfl B roarge ilu1wu A).:4[-r-"t, s 4-M-ocrarorrHarr trHTerrctrB-

rrocrb, BbItIIrcJIeI{IIafl tto,fropMyile
, ru * ce-"}.

"- 1!ce-'o
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l'i cro.u6qax 5 n 6 npuBoAerro ro )ne

reruqtrHbr e-'). uecfto.lrr,xo uo4po6rree

Atg A).:64. O nn.rzcreuur
cHaBaHO HI{me.

Ta6nrqa 1

calloe

6yger

al,:a,[,rv:0.36 aI :64, rr : 0.56

'"i"-""
,1,

o
0.1
o.2
0.4

0.6

Mu nu4urrt ra(rrlr o6paaorvr, qro yMeHbrrreHr{e r{ yBertrqeutre ocrarorruori
[HTerrcrlBHocru ly B nprrJrEflx nwrruft H u K r n4pax EMilccw.v. Mo]r{Ho
odr,flctrrtrb oAlroft trpzrrr4Hofi - rraJro)fieHze$l Henpepr,rBrroit omacu,tw rrAep,
saneraloqtrx Ha paanrrunrrx rly6znax.

Onpegureurne ray6lruor BaJreraHrrfl flAep Henpepr,rnnoii EMrrccurr

llo cteneura ocJra6JreHtrfl r.refipepBrBr{oro llaryqeuufl B qacrorax nuswir
H z K Molnlro cyArrrr, o rry6rue BaJreraHufl aroro ffApa. C qenrro o[peAe-
treuu.ft ruy6url BaJrerauurr HaMr( 6rtlu Br,r6paubr cellb crrer(TpoB aAep
HetrpepurBuofr. aMwccuv. B o6racr[ Iru:uvit. H u K, floryqeHHbre s 1955 Ia

1956 ru. c Atrclepczefi coo:rnercrBer{Ho 0.5 u 0.2 A7n,nn. ,[rn o4noro r{3 allcp
tr{MeJICfl Tax}fie crrer(Tp a o6Iacrll un$paxpacuoro rp[I[Jrera Ca+. Stra cuenrprr
6rr.ur uonyqeHbr trpra oqeHr, xopourtrx, cuonofiur,rx uao6paxrenuax ({lrr. 2).
'O6pa6otxa crreHrpoB rrporrBBoAtrrracb Ha ruznpo$orouerpe MO-2. (Doro-
I,reTpuqecnue paSpeSbr AeJraJrtrcb B HarrpaBJrerrr{r4, rrepneH[tr]{yJraprroM
fi Atrcnepctrtr, B Mecrax, rAe orcyrcrByror {oroc$cpirue Jr[Hrrr4, 6.neu4upyro-

r{ue Hpbrnr,s H u K. Oupe4e.rrrrJracb BeJU{qzHa lf, panHan paaHocrr{ tr{}rrerr-
ctrBHocrr[ B rroJrocKo crrer{Tpa, coorBercrByroqeft flApy r4 rrHTeHcr{BHocru
HeBoaMyrr{euuoft {orocSepu (ua roM }ne paccroruufl or qeHrpa Atrcxa, Han

lr ngpo). Ha {zr. 3 upzne4eu xoa lf/1ff, rae lf -paarluqa uHrerrcr{Buocrr{
,IApa lr {oroc{epu ts r]eupepbrBHoM crrer{rpe. B erou cryirae, HorAa r[3Mepe-
HU.II ilpOVSBOAtrJr-trCb B CrlHeM U HpaCrlOM npbrJrbflX, ?Orrr{r4 AJrfr ycpeAHeEr4tr

HauoczJrr{cb BMecre, rro oAHy cropoHy or rIeHTpa Jrr{Hlru. ,{tn roro .rro6br

orrpeAentrrr r,rry6uuy BaJreraHurr EApa rro xogy if f if, Mr,r rrcrroJrbaor]arrrr
ytrpoqeHHoe [peAcraBJreurre o flApe, xaH o6 orrruqectrtr ro]rxou o6paao-
,tsaHu[, "nraneftsan ToJrIquHa HoToporo He rrpeBocxoArrr tsaMerr{o ero BrrAtrMr,rx

paaMepoB. llpurueu raKlHe, uro {oroc$epa B c,6racrrt ffApa Ee cr{Jrbuo
rrBMeHeHa rro cpaBrreHr{Io c HeBoalryrqeunofi. 3ro onpaBAaHo xorf 6r,t relr,
tITo, I{aH [ona3brBalor rrpe4BaptrTeJrbHr,re trccJreAoBaHran, {oroc{epHbre rrilHau.

tefirpam,nux rz ,[or{rlaoBaHrrhrx aJreMeHToB orrerrb cJra6o IzaMcFrfrlorctl upfi
repexoAe or $oroc$epbr H flApy.
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Bygena cqzrarb, qro trB HeBoar\,ryrqeHnolt {orocsepBr qepea ee rpaHzqy
ro HopMaJrtr BbrxoArrr raryqeuue /f (0). I4s rrApa BhrxoArr raryqeHue
Ii (0). Ifauumeu ypaBHeHrrr{ nepeuoca: 1) 4irn cryqafl, HorAa na uy6uue
x0 llMeercfl olruqecH}I To]rKoe flApo, rrsJryrramrqee HerrpepblBr-rtrft cuexrp, ra

2) prn cry.rafl, norAa aroro rrApa Her rr Soroc{epa rreBoBrryqeHa. yurelr,
qro AJIff ;truuwit H w K nenn.ruuofi e, T. e. ,rcrllHHr,rM uorJronleHzeM
B rmHu.fr., MolnHo uper-re6pe.rr.

# -(, * &r) If - Bxv. - Jfkx,

#:(x f kr.).IP- Bi," - JPk^.

Ovenu4uo, qro B (1) 1f :/P+lf, r4e lf-ratyueHrre or rrApa HerrpeprrB-
nofi auucczz. Vpanneuue (t) flBJrflercfl cylruofi AByx ypaBHeHrrft: ypanne-
laut (2) u ypaBr{eHrrs Br{Aa

di{
i: ("f kr) l" - jfkx. (A)

Cyuua pemeuzfi ypanneuzft (2) r (3) rrBrrrercfl pertreHueM yparuenzn (1),
TaH r(ax BTr{ ypaBHeuzFr Mo}ff}ro pacclrarpuBarr HaK tnHeftnrre ]reoAHopoA-
H6re ypaBHerrrrf 1-ro uopngna. Perueune ypaBlreHr{rr (2) 4aer Be;rEq[Hy
1P(0), perneHrre ypaBHeHrrrr (1) 4aer BeJruquuy 1i(0). Vpaeneuue (3) onpe-

AeJrfler nepeHoc uaryqeHllg caMoro flApa, u peureuue ero ,f(0):
:/f(0)-fP(O) npeAcraBrrrrer co6oii' uaryqeure caMoro rrApa, BbrrtreAmee
Ha rroBepxHocrr. IlocneAHloro Beruqtruy M6r floflyqaeM r{elocpeAcrBeHHo rlra

ua6lro4euurZ. Sa4anaa Hexoropyrc MoAeJrr,, r. e. xo4 k^ trr y" c rny6rauoft,
a raHrfie r;ry6uuy BaJrerar{r4fl rrApa r0, r\{bl Mo}fieM uogo6parr, rar{r4e ycJro-
BZf , rrpl{ norop6rx Bbrar?rcJrerruoe perueHr,re ypaB}reHurr (3) aacr corJracr[e

c na6.rrro4aeuor? reuz-ruHoft iL (0). Ham ylr{e roBopuJrocb nr,r[re, ]rrJ rrp[-
r{rrJIZ, uro xog ft, u x c rty6wuofi e o6nacrn flApa He orilLrqaerc.E or
$otoc{epHoro. Taxru o6paaou, rrcnorlbrM rrapaMerpoi\,r flBJrrrercr roJrbr{o.
r.ny6uua BaJreraHurr rrApa ro.

Paccuorpun.l ypaBHerrtre (3). tlneu 
,i1,, uonruo Bartrcarr B BrrAe

*)'ro''
Boar,ueu ABa rpeAeJrr,r-rrrx cryqafl.
1) f,ry6uua BaJreraurrrr sApa ilrHoro 6onrure ero paBMepon. Tor4a

.n 1 l.s, r
ii: ,r* J lid,r -ficLa-->0,

TaH r{ax renecr:rrfi yron, troA Koropr,rt{ BtrArro lApo, MaJr. B arolt cilyqae
ypaBHeHtre (3) aauuurercfl B BtrAe

di?

#: ("+tuil,f

(1)

(2)



z pemeHlreM ero 6y,qer {yuxqun il.e-"x, rAe rr-

.uar rry6uua BaJreraHzfi rrApa.

1rf ki) dh, nr- ,nu:aefi-

2) Paauepu rrAlla rrnoro 6o.nsure r.rry6nur,r ero Barrerarllrrr.

. 2ri! L

rfl- " *_1fftx- 4n - 2"\t

-!-.H,fr1
L7:170. g ,

(Dzr. 4. Br,rqncneuurre 3uaqeur4ff Syuirqui ,to-Itr gfifr paanauEbrx ,E6

gna nunurl Il r K.
fuo

r4e ri: Jtr*0.5/rr) clh.Oueengrlo, qro Ha caMoM AeJre rrMeer Mecro HeHo-
0

toprrfi fipoMe]nyrovurrft clyuaft. Hauu 6rrna saflra MoAeJrE, conr-reqHofi {o.ro-
c$epr,r, roryrreuHafl Ae flrepolr ro noHrypaM BoAopoAlrbrx nuuzfi [5].
I4cuo"rrseonaB ary MoAeJrr,, M6I Br,rrrr4cru.nu {ynxqrltrL eao-a\ Aflfl paBrzqnb]x

hh

rA, rAe "^:.f @*k^)clh a ro:l'xd.h grct ruarLfi H u K ({ur.4). Buna
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DblrrtrcJleHa raHn(e BeJII4v[Ha eto - "^,
h

rge r": i {r+0.7k\)dh,r. e. Her{o-
0

TOpoe IIpoMex{yToqHoe 3}raqeHr4c

Me)fiAy r vt r' gilfl /2, coornercrBylo-
rqelo ro:0.t 4ln nraHraz K. ara
Hpr{Bar HaHecer{a na $nr. 4 nyu-
ItrtrpoM. Xapanrep BaBracrrMocru or
). ue uelreHrlJrcfl, lro HprrBafl rlo-
mJIa I{ecHoJIbI(O Bbrme, T. e. [pI4
UCIOJILSOBaHItII BeIItrIqil.HLI elo-"tr MbI

Hecno JIbno 3aHtr)r(aeM orrpeAeJrfl eMbre

BHarreH[tI ro.

Cpauuulr rerrepb Bbrsr4creHHBre

rrpr4Bbre c peayJrr,raraMrr Ha6nro-

4enufi. Ha {nr. 5 cnnourroft :l'm-

uuefi uporeAeHr,r ua6rrogaeltbre Be-
,s I .Filuuullbl 1[1lq il nyHKTIIpHol{ ItpI{-

sefi 
- 

slo-rr. IViexr4y HIrMr4 r{Meercfl
ne6orsruoe cI{creAlarIlrrecr(oe pac-
xolr{AeHue. 3ro nnonne ecTecrBeH-

Ho, TaI{ I{aH HaMr{ 6r,rna npnunta
czJrbrro ylpoqeHlrafl cxeMa. Beay-
cJroBrro, HenocpeAcrlleHrIBIe oI(pecT-

HOCrtr frApa AoJIlnHbI r(alt-To orJltr-
rrarr,cfl or HeBoSMyrqeHHofi soro-
c{epu u arrIM, BoBr[otttIIo, BLIBTJaHo

IreHoTopoe pacxoll{AeHZe Me}fiAy BEI-

qucileHl4-fl}/.fr I[ rIa6JIIOAeH tLfll/rzr.ogna-

ItO 9TI1t paCXOlfiAeHI4fl }Ie OrIeHb Be-

JII4I{I1' A, IOJIL,3]flCL HPI4BLIMtr

$wr.4, N,IolnHo orleHl{rb rrY6uuY
SaJleraHrrfl r0 r{ccJIeAye['Iblx aAep ]Ie-

upepuruof, 3t\rl{ccI4tr, Peaynr,tar:r'r
cBeAeubr n ra6t. 2.

B 1-lr cr:o.n6qe npI{BeAeIl rroMep

lJracTI{HKLr fro HalneMy I{aTaJIOIy,

no 2-u - sin 0, n 3-u - JrtrIlufl' rro

noropofi olpeAeJrrlJlacr r.ny6zna to,

s 4-*r- onr[trecxafl ToJrtqa ilo ilyqy
SpeHr{8, rrepeS Horopylo BI{AHO Aa}I-
Hoe frApo, s 5-l'I orrTrlrrecnafl Tor-
ula, yMHOlr{e}IHatI Ha cos 0. ,[ln nam-

/(oft rroJlocnr4 rre[peprrBnoft Blruccnrl otrpeAeJIrIJIacL BeJII,Jrrnua C 
-ItoHrpacrrr

rro OTHoIIIeHI,IIo H SOtoc$epe B HeIIpepbIBIroilI Cfiexrpe. 3ra ReIIdquHa rrpu-
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I{orrrpacr ro
3AJ]IIBAIII'1IO

Ta6rlrt{a 2

A0co,qr0'r-
rratt,rJ)-
liO(III] U

e/(r{rrrrr(ax r

563

687

69S

1246

t247
129 I

t423
163 7

0.0s + 0.04
0.02 -i- 0.01

0.15 + 0.1 r.

0.04:L 0.02

0.03 -F 0.03

0.13+0.06
().0G + 0.0s

0.07

0.136

0.08

0.0ir

0.12

0.09
0.035

rlcAeHa B 6-M croJr6qe. Ilo IroBeAeHr4lo l{e}rrpaJrb}rbrx ocraroqHblx rrHTeHcrrB-
Hocreri cra6blx {oroc$epurrx JrzHr4ft B frApe raH}r{e Mo?r{Ho [orycr4rB Ber[-
-quHy I(oHTpacTa Herrpepr,rBHoft gMvrccurl, SaJrzBalontreft arz lrwHrla-, Ecnr
l.relpephrBHafi aM,uccufl SaJreraeT cBepxy, To noHTpacT, orrpeAeJreEHr,rft no
.Jrr4Hr{flM, l{oJr?r{eH 6r,rTr, rarurM }r{e, Han u o[peAeJreHrrr,rfi uenocpeAcTBeHHo

.n i 
"dtilB orHottreHh.fl i'ill'i', Ecru aMtrccrrfl Bo3Hrrr(aer Ha Honoropofi r.ny6nne, 'ro

r43r\IeHer{r{e I{eflTpaJlbHbrx ocTaTotrHblx LrHTeHcrrBLrocTeli 6yger MeI-rbIIIe, TaI{ HaI(
orrrzsecHafr roJrrqa B qeHrpe Jrn:Hr.Lit 6o.lrrue, rreM B rrelpepbrBHoM crreHTpe,
.r,I oIIpeAeJIeHHbIfr IIO qeII'IpaJIEr-rr,rM OCTaTOTIHEIM rrr-rTeH0r{Br-r0CTflM I{OnTpaCT

oHalr{ercfr MeHrrrrrr4M, .{eM ,f/4. ,(eficrnrre.rrbr-ro, ecJrr4 o6pa,rlrrr,ca x Swr. 1,6,
oc'rarorrHafl r4HTerrcrrBHocTr, B frl{pe .l 6y4er paBHa

, I,+i'/. r,$/c
'u- to Fiil, 1--lr'

IAe r) - ocTarogHafl r{rrreHcr4BrrocTB B .LreBoSMyrr{eHHori 06flacTu. orclo4a
lx:r'.,(1*.)-r,. Beruq[Ha k parrna c, eclrrr rrApo Jreffir{T Ha rroBepxrrocrz,
tt k {c, ecilfi. .n*0. Ha {rar. 6 uonaaaua 3aBrrcrrMocrr ft or. ry AJrrr
llefioTopBlx flAep. I(an U CJreAoaaJIO oll{r4AaTr,, BeilLrrIBrHa k yne.nraulroaerCf
c /',. B crol6rle 7 ta6n. 2 upunegeubr cpeArrrre Berrrrrr4Hr,r k gtn r{ccJreAye-
.ivrbrx frAep. Xoporuo BtrAHo, qTo rIpr4 IIe6oJlbxrofi ollrr4qecKofi rry6uHe
saJlefaHlrlff sHatIeI-II{fr CTOI6qOB 6 w 7 cOB[aAaroT; rrpr4 BalreTrlOr? Orrrlr-reCnoft
"foJIIrIe HOITTpaCT, O[peAeJreHrrh]fi IIo saMBrBaHrr]o, oHaSbrBaeTcfr MeHbrrre. AJIfl
,caMoft 6onrrroft onrtrqecnoft rny6ltrrr (N 687), 6olrureii 0.6, BaJrr{BaHr.rfl

.fir,ruufi Her coBcerf. 3:ro uo4rBep?r{Aaer [peAcraBJrerrze o ,rApe HerrpepbrBErofi
a:I{U.ccaw, rpeAJro?r{eHEoe A. B. Cenepuuu u flprrHfrroe B Harxeit pa6ore,
HaI{ o6 orrrllrrecnrl Torrl{oM o6paeonauztu, pacrroJromeHr{o}I Ha He6orbruofi
.rry6EHe.

Vllrer. Ha6rroAaeMErft rror.rrpacr FrApa ra nJry6r[Hy ero BaJrer.aHr,rfl, Mbr
'MolneM ciupe4enurr a6conrorlryro flpr{ooT}, flApa B eAr{Hrrrtrax UeH'rpa coJr-
t{errHoro Ar{cfia. 3ra ne,;rusuHa rrpzBeAcrra B crou6qe B. Ha Sur. 7 unr
rrorrlraJrucb fiocrpor4Tb BaBr{ctrMocrr, a6conrcruofi apnocrra rrApa or r[y6r4Hr,r
@ro BalreraFIrzrr. I{aiueqaercn Her{oropafl TeHAeFTI{mfl yBeilzqeHuE frpriocrll

, o')

Sin 0

0.95
0.35

0.01
0.3 r

0.31

0.3 5

0.96
0.90

K
H
K
K

tr 8542
K
K
H

0.4

0.6-1.0
0.04
0

0

0.20
0.15

0

0.13
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0

0
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0

0. 13
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c ury6urroii,
Heo6xol-l,r[{o

oAHar(o AJrfl troryqeHrla 6oree
fIOUOJIHeHtre AaHHLIX,

onpel[eJIerI]rbIx 3 artJrlorrcil r,rii

0,t / 0 11,

(Dur. 6. SasncuMocrs BeJrurrtrHr,r ft or rr.

B aaxillo.regue cJreAyer cAeJrarr, BaMerrauue o6 rauer-renzr{ noHTypa JrtrIlirlli

u K u Saxene or qeHrpa It Kpalo. B pa6ore [2] uarur 6rrno orueueno,
qro B prrAe {axe.nrurrx ngep, Ha6r}oAaR-
IUUXCfl 6.nn.:XO H nparc ArrCHa, I{pbrJlbfi
;l-urtutfi. H u K ouyqenbr rro cpaBHeHI4Io'

c SorocSepnr,rMr{. Cpe4u trccJreAoBaI'I}r6Ix

n uacroarqefi pa6ore n4ep ranofi e{{enr
r.ra6rro4arcrr !,iln N! 687. Oueau4rto, rrro

ecJrr{ B cpeA}reM Sanenu BaJleralor Ha rre-

rtotopoit rny6une, To BIrAIzMarr orrrl{qecltau
r.ny6raua BaJreraHr{r 6y4er 6onr[e [pz Ha-

6nro4enura Sanera Ha Itpalo AI{cHa, rreM ecJII'l

Saxe.r pacrroJlolltelr 6nnano It l{eHrpy.
B cre4ctnze aroro onycn aH[Ie r(pbl Jrbe n nrannl'i

H n K gonmHo B cpeAHel'I qatqe na6"nro-

Aarrrcfl y l{paa Auclta,'reM s6rIIsI[ I{eHrpa,
c rreMr{ cBflBaH a$frent, o6uapymenHrrfi o [2]-

Tanulr o6paaou M6r rlptrxoAtrM It cJIe-

AyroqcMy saHlK)aIeHtr{IO.

1. I'ry6una BaJIeraHl4fl rrccJIeAoBarI[Ibrx

ceMfi fl Ae p llerlpe pbrBH oii arrucclrra x ore6retcrr

or to.:0 go to - 1.0, r. e. .rlApa saJleralor HaR B BepxHrlx cJIofIx {o*
rOcoepu, raH a n xpOtrOc{epe. 3'ro HaxoAl4rcfl B COTJIaCuII C OqennOlt

A. E. CenepHoro [1], upollane4enr'rofi tlo nuuulr Ho.
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2, flgpa rrpe4craBJrnror co6oft olruqecru upoaparrHrre o6paaonauul,
,o qeM oBr4AereJrr,crByeT corrocTaBJroHtre HorrTpacTa? oIIpeAeJlenHoro [o
Ireupepr{Br'ror,ry cflenrpy rr no 3aJrtrBaEurc cna6rrx rwutttit, a ranEte orcyr-
.crBrre tmvwit uorJlorqerllrn H rz K s rrApax, Jre[tarqi4x ]ra [oBepxHocrr,r
(Szr. 3, J\! 1246 u 1"637). Q)oroc$epa Bonpyr flI(ep BoaMyrr{eHa He oqeub
.clrJILHO, HaCXOJIrI{O MOm}rO CyAr4T6 rro OTcyrcrnuro 6onsuroro pacxo}flAerrl(fl
-rfelHAy BBIqIrcJreItHbInr u ua6;rroAaexfbrlI xoAoM rrpltocrr{ rroJrocon HenpepbrB-
uoft ouuccu[r aApa B Jrr4r{tr{flx FI ra K.

3. /{.rra I{ccJIeAoBa}IIrbIx aAep Har\reqaercfl rerrAe}rqrrrr ynerzuenr,rn a6co-
.;rroruofi rrpnocrr,r c rny6ruort BaJreraHr4fr.

4. Paen[.rnoe ror;eAeHtre npr,rJrbeB twnmfi" H v K B rrApax Mo]r{Ho
o6r,ncHzrr paaJrrrrrHoft r.ny6uHoft 3aJreraur{fl ortrx rrAep.
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AlrAAEI,rr,ra HAvl{ CCCP

fi 3BE CTlTfT }TPbIMCHOfi ACTP O(DI43I{IIEC}IOil
ToM XIX, 1958 r.

OBCEPIIA'IOPII'T'

IIOB EAEII I/1Ir I,{OHOCO}IPbI
I}O RPBM,fl CO.IIIIEIIIIbIX I}CIIbIIIIIIH

If, A. Ca,out.

Ha ocrroBautru pemennft ypaBrrenurl 6auasca routr3aqutr Antr cryreHqarl,Ix
MaJrr,rx u 6omruux noarrlyqeuuft Syuxqnr uonoo6paaoraunff onpeAeaeu soaMoxtsi,rli
xapaxrep uaueneurfi oneHrpounofi Rorrqerrpaqfia n uouoc(pepe Bo BpeME xporvroctpepur,rx

BCIIhIIIIEH.

B lpeguononresr4u, riro ra6r,rto.rroe artrtrBlroe gnn uonoc([ep6l uBJIyrIeEr{e BcrrLrflrxr{'

Molr(Iro rpy6o arrlpoRcEMI{poBarr; rrpaMoyro;rr,EbrM trMIIyJrr,coM, rrpoBeAerro l(aqecrBeuHoe'
trByrregre nouocrlepni,rx aF{enror yrn 374 Bclrbrlrrex paenu.ruoft r{ErelrcuBuocru. Ha
OCI{OBaIIuI gItC[epI4MeHTaJIr,EOIO MaTepIIaJIa C[eJIaIIbI CJIe,qyIOq[e BLIBOIIbI.

l. Bcrrrrruxn lre ucrrycxaror r{3Jryqeul4fl, axrlrBfioro [iltr o6racrefr F2, F1 n E..

2. Bo npeltr HeHoropr,lx BcrLrIIrcI{, Beposrrro, orJrrlqaroilItrxcrl or ocraJrlrrLrx, npo-
rrcxoArrr cr{Jr},rroe yBeflnqeutre ar{rrrDrroro gnn D-o6nacrIr.EBJryqenlrfi B yBr{oM yrlacrfie'
cneltTpa.

3. [zIalreueurfl anexrpouuofi Horrilenrpaqufl s D- tr fl-o6ractnx o6yc.nonaeur,r.

ar(TrrBEblMtr u SJryq gHr flMI,I pasJrI{rIHOl'o Xapar{Tepa.

THE BIIHAVIOUR OF THD IONOSPHIIRE DURING SOLAR FLARIJS, by
N. A. Sauich. -The possible features of the varialions of electron conoentration in
the ionosphere during solar flares rvas studied on t.tre basis of solutions of t,he'

ionization balancc equation for stepped small and large disturbances of the ionpro-
duction funotion.

Assuming t,hal, the excess active (for the ionosphere) radiation of the flare can.

be rougtrly approximated by a rectangular impulse, the ionospheric effects of 374-

flares of various intensiLy rvere siudied qualil,atively. On the basis of experimental
data the follorving conclusions rvere derived:

1. TIre flares do not emit radiaLion aotive for the regions F2, F1 and J1.

2. During some flares, which probably difler frorn the res[, there is a strong'
increase of the active, for tho D-region, radiation in a narrow region of tho
spectrum.

3. VariaLions of electron concenl,raLion in the D- and E-regions are caused by
active radiations of various naLure.

$ 1. Beegeune

tr4ccne4onaune r{oHocSepHr{x e{{enton yJlbrpa{I{oJreroBoro trBryqeHI,Ifli

COJIHCIIH6IX BCIIbIIIIEH TIPEACTABJI'IET BHAIILITETI,HbIft trHTEPEC, 06YCJIOBJIEHIII,]I1ir

c oArJoii croporrhr, BbISbIBaeMbIl\II{ [IMu HapyIIIerII{fIMI'r paAI{ocBfl3lt fr, c Apy"
rofi cropoflr,I, Do3MolKIrocrLIo usyqeHl{n {tr3I4ltrr llpotrcxoArllqux npl{ eroNn

IIpoqeccoB. oIInano rrilf eDItraflctI B HarrleM pacIIopFl]neHI{tr Jrl{reparypa ro

12(;



aror{y Bonpocy ueulloroalucJlerlrra tt-41 rr orpaHr4qr4Baercfr rJrar]nr,rM o6paaonr
edr$ertraur,r n o6lac'ru D t5-Bl.

.l Ioorony 6rt.ua npc4rlllrllrfira rlotrblrrta rlayqeirr{ri nonocSeprrr,rx a$cfcrt.rou
ylr,rpa{uoncroBoro I,rsryqcrll4tl RCllbrrrlcn lryreM corrocraBJrerrr4fr olrnqecrrrrx
z notroc{e prlr,rx l(iIrlIlIJx, ocIIoBbIRafIcr, IIa reopcrrrqecr(ot{ paccMorperrrrr,r
ItoBrlolltubrx ngueueunfi aJrerrrpoHnofi rtoriqen'lpaIIrrr4 trorrr,r3oBaurr6rx cJIoeB
Iro Rpo^rtr B0IIDIIIIeT{.

iJuaqeur,re arlel{rpoHlloii rtorrqenrrpaqr,rra 1[ (l) n nouoc{epe orrtci,rr]acrcrr
yp aBHeur.rcl,r 6 arauca lrorL Barg,rr,r

#:r U)- d.Nz,

r,qe a - a$SextueHrrft noe{Srqlreur peHou6uHar{uu, a
uouoo6paaoBaHrrrr.

,{;ra zayueHrrfl trBMer{e}rrrr DJreKrpoH}rofi xonqenrpaqrltr n zouoc{epe
ueo6xograuo Buarr, petrreHze 0roro yparrrreHtrrr. O4uaxo rrplr trpordaBoJrbHol\{
ru4e Syuxrqwtr I (t) ypaeHeHae (1,7) (rzua PzHxaru) ue rrHrorptrpycrcrr.
Iloarouy rrpcAcraBJrr]ercfl rIoJreBHErM paccMorperb cJreAyrotr{rre BoBMo}nHbIe
ylpoqoHrrrr, rrpzBoArrrqre H perrreHuro ypaBueuur (7, 1).

t. llpoqeccr,r D r{or{oc$epe xaaaucrarl.ro}rapH6r, r. e. dN ldt x0. IIpn
raHoM yllpoqeHzr4 6rrna nocrpoelra reoprrfr rrpocrofo cnon f{prounona-r{en-
uerra It), t0].

2' (DynriquR rzonoo6paBollaHr{rl Lrarlre}rrrercr oqe}rb 6rrcrpo. B .rac.ruoc.rfl
MOII{HO IIpr4HfIT6, rITO

I (t):I,n, * Io. I (to)

- cryleunarar Syrurqnu; BAecb t (zo) - eAr{rrrrarrlarr $ynnqnr. 'I'anoe pac-
cMorpeHrle }rolncr 6r,rrr, rrorre3Ho npr[ z3yqeHr{r4 rar{r[x {yuxquii I (t),
r(oropble Molr{Ho a[[poncrrl{I{poBarb nu6o upnuoyro.nruort cryneur,xoii, lm6o
trpfllroyroJlbllBlM rdMllyJrLcoll, npl4rreM SAecb r{o}fieT BcrpeTI{rLcfI ABa Cilyqafl :
a) roanyr{errraa uanoii ai\rnrrr4ryAr,r, npr rroropux 1o( f nor, fr 6) noauyuleurax
6onruroii aivrrrJrr{ryAbr, trptr norop},rx 1o } 1r,r, .

B cnnara c rer\,r, rrro peaxue rtaMeueHrrfr $yunqr,rlr norroo6paaoBarrtrfl Mory,r
r{lrerb Mecro Bo ]lpe]rfr DcfrhrrrreH ua corHqe, cJreAyer paccMorperr, peureHufr
ypaBHer'rr{fl 6a.nanca rro}rr[Bar{rrrr (1, t) Arfl arux AByx nocne4uux cryaraeB,

$ 2. Ypanuerrrae 6auanca rdoHr,raa(urr rr ero pereHr,rrr

B o6qeu cilyqae trrg^rer.rerrr,rrr $yuxquu uouoo6paaoBarrrlrr R ypaBrreHtrtr
(1 . 1) uoryt 6utr o6ycnonreuu HaI{ trBMerreHr{flr\,rrr anrr4BHoro r4orrnByro-
rqero IrBJlyqeHtr{f!, TaIt II Hone6arlragnta neluuuuH )., paurroi.i orrro[reHr{Io
noHr{eHrparlrait orpuqareJrbHr,rx rlofroB r4 a,rreHTpo}roB. I{poiue roro, [,roryr
r4Merb l\{ecro r{sMeIIeIII4FI ll e$$eHtznrioro rtoa{SErlrren,fa penoll6rlnaqu.Lt a.
O4naHo I,IccJIeAouanmrl rloltaBLIrator [7], qro Brraqr4TeJrbr{bre zauegennn a z ),
Bo BpeMfI BcfIbIIrIeH [IaJIo Bepor]THBr tr, oqeBtrAHo, ]iOcyqecrBe]rllr,I AJrE
Bepxrrr4x o6.rracreft uouoc(tepu. Iloarouy n 4arr,neliurcM Mhr rpr{t{eM, qro
BO BpeMA BctrbrrrreH a, ocraercfl uocroFrnnofi, Ho cne4yer tr{Merr, B Br4Ay, qro
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9Ttr trOJIOIIteHLIA MOryT OKaBaTbCFI HeOlpaIleAJItrBI,IMI{ AJITI HtrE(H0II trOHO-

c$epn, B qacrl{ocrll, AJIfl o6;racru D.
1, Boauyu{eHIIfl MaJIofi ar{trJItrryAbI. Ilpe4uonoxzlr, rlro

B ypaBHeHZn 6anarrca troHrrBar{[rr {yuxqrn aouoo6paaoBaHl{fl Ivtotxet 6rrtr,
npeAcraBJleHa B BZAe

I (t): I"u,+ i (t),

npz.rreM l, (r) l< I"aq. Ecnu npene6peur rrreuarrtrr roprrAxa Bbrme repBoro,
ro ypaBueHwe (7,1) upulret rz4

dn
#:t (t) -2aNo' n, (2, t)

tqe n - ra6uroH oJrer(TpoHHoft Houqenrpaqztr orr{ocrtTeJrb}Io HaqaJrruoro
Brraqeutrfl lVo, o6yc.non.neusr,rft nprrpautreHlrem i (t).

Perrenue ypaBHeutrrr (2, t) nrorxer 6r,rts Barucauo n Sopue
t

n(t):r-z,ttot\.l' , trl . szaNot .6J[+ C] .

0

Hac 6yger urlrepecoBarl peureHlte Arrrl cryneE.rarofi {ynxquu i (t): r0.1 (0).
B arou cJryqae

(2,2)

(2,3)

(2,4)
WJILT

"@:ik[L - e-zaNor'1

n (t) :rz (co) [t - s-ZuNot1,

rAe ru(-): #;-BHarreHtre 4o6anounoft e.rexrporlnofi HorrrleHrpar{zrr,

Itoropoe ycraHaBJrzBaercrr rrpr4 I -+ co,

Etan au4no ue (2,4), r4BMerreuLre ue6nrma aJlexrpouHofi xouqeurpaqurr
rrpol{cxoAIrr aHcrror{eHrIZaJrbr-ro, rrro noo6qe xapar(TepHo AJIfl rlpoqeccoB
ycrauonJreHun n ruuefiHbrx cr[creMax; BeJrtrqz:aa 1f ,aNo FrBJrflercFr BpeMeHeM

peJrar(caqr{r4, miln uoc, osrluoft BpervreHl{.

B coo'rnetcrBmu c Aarrur;rMrl ll1.-131, ArrtI paartrqurrx o6nacrefi uono-
c$epu Moryr 6r,rrs upnuFrrbr cJreAyrcrqr{e cpeAuue anauenun a1[o:

IIo arrrM /(aIIII6IM 6rr;ru trocrpoel{bl rpa{lrnlr ({u".t) orllolre}Mfl
n (t)l n (co), xaparrrcpr{Byrorqr{e rpoqecc ycrarioBilcl{us r,ra6r,r'ro.rnott aJrelt-

rpoutroft HoIIqcH'rpaql4tI.
Mr,r nn4tru, arro rrocrofrrrlrafl Bllexrerru DTI,IX rpoqeccoB, paRIIaa 1f 

,aNo,
rre BaBr4cr{T o:t aN{rlrr!ITy/(6I BoBx{yqeHlrrI. llocno,irr,xy Irpcr\Ifr lleJral{caqr,rfi,
r{an cJrcAyer ue {ur. 1, o6nacru P, nc;urHo (nopn4na 5000 cen.), ro tlpo-
r[eccbl B a'r,oM cJIoe r{eJIb3rl caMTaTr, CTal{r{OrIapIIbrM[, ItaI( eTo rrpeArroJ]a-

raercfr Teoplreii flpocroro cJrorl. I{pouc 'roro, MaJIoe BpcMfl BarIaBAEIBatIt4fl
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(iropn4na 6-8 uzu.) a{Senron n D o6.rrao'rl{, olrpo/(eJr.EeMoc rro rrapyuerrr4aM
paAr4ocBtIBI{, BCTIJI0CHat\{ Mr4FrI,rN{aJIbHr,rX rraCTOT OTpatrterrui.i f*r,, aliuoc{eplr-
r{ar\r r,[ {aaour,ru ar{otraJrr{tri\,I pacrlpocTparreHfifl cr]cpxAJrrrirrlbrx pa/\rroBo.rrrr 15,

6, 71+, 151 , nuncfiuolt rcopuer,i MaJrr{x Bosl{yrqcrral:l ue o6uicrrlercfl.
2. IloBNlyrqclrr,rrr 6o,rr,ruorn ar\rrrJrrrrytr($r. Ilpu 6r,rcrpsrx !rBM()-

rrcrlr,rflx $yHHqur,r raouoo6paaoBa]rlrrr c alrrrnuryllofi, cpanrrr,rmoii [ /(aiue
6o;rt,ruerli ee HaqaJIr,Iloro BHaqellrrfl, llaccl{orperrrrafl Bbrlxe Jrrrrroap14Barll.{tr
yllaBrrerrl{fl 6a.rrauca r,rorrlrlarryJr (1, 1) c.rauoBntcrr ue4ouycrumoir.

B pa6ore
LreHrroe 1I. I1.

.?ro peurorruc

. (Dur. 1. OtrocureJrErrLre rr3Megenug lra6r,rrosuofi
enexrponuofi r{ourleurpaqrru n(t)ln (o) arrn BoBMy-

rqeur.trl uanofi aurrrnnrygrr.

Hprc.rxona [16] upuregeuo perrenr{e ypaBHeHrrs (l,l), uo.ry_
I{prrnonrru, clpaBeAJrrBoe AJrfl crynetqaroft {yuxqzr

I (t) :1,,u, * fo . I (0) :10 - const.
Mo?r{er 6urr upegcraBJreuo n y4o6aou Arfl pacqeroB BuAe:

Iu (,) : V+,,{V+. a/ fiarrh,j: L,.,
| ' ,7il P' s)
I y ;)

N(r): 6 aL * arcth

(

& 
"tt-, 

J,I lvo

r+
, (2,6)

rpzqeM Br,rpaineuue (2, 5) cnpaBeAJrrrBo Ailfl cilyqafl 1o ) 1rr* , I (2, 6) __
Ailfl cJlyqaFl 1, ( lrun ; sAecb 1[o 

- 
naua.rrbEoe 3riaqeHrre eJreHrponnofi rton-

rreHrparlr{r4 nptr l: 0; 1o 
- 

auaueune syllHqral4 uonoo6paaoBaHr{fl rpu
t2O; {+://(*) -BHa.,eHue 

Errer{rporrHofi xouqeurpaqrru, ycra'aBrr{-
Baloqeecfl npu I -+ co.

coornomeunn (2,5) w (2,6) uoryr 6urs npeo6paaoBaubr r( cJreAyroqeMy
Dr{Ay:

#3 : th (fr . aNo . tf arrh f), *; ,, (2,7)

#$: crh (t . ono . r f arcr,h *), r 1r, (2, B)
, 1V (o)

r.qe ff :: -fl;- xapafi reptrsyer aMrrrrrlryAy BosMyrrlerrtrfl r{orrocseprr.
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Cne4ye'r elqe paB rroArroprirrylrb, qro rloBMolrttlocrb petlleHr,rrl ypaBIIeIIIrtl

6a,naHca (1 ,1) 4ln cryuerrararoii $yuHqr,ru uouoo6paaoBallrrfl lrpel(craRrFIer

oco6rtfi lrlrepec, .lJ cauou AeJre, lr3,rryqelrlrc Rcrrbrrlrltfi, lr[,Icrcqcc xapartre])

AOBOJTbIlO pe3I{OrO nr,r6pOca c Iillyr6I\,II'r sporrraui,t, r'Io;I{Ho rpy6o atlnpolt-
ctrMr,rpoBarr ll-o6paarroli Syurtquei,i. Ireruetrur ypaBlrerIIiIr (t,i) 1rn repclt-
Hero !I BaAHefo $porlron aroro rr\,lrryJrbca AaIorcFI coorHoilrei{r1t{N{r{ (2,7)

u (2,8). Curuuarruc DTrrx pcnreulrii l NrolleHT oitoltqaHllf rrlllyJrbca Aaer
allailI{Tl4qeCrtoe Bbrpa]r{eHlre, onrrcLrr}aro[{ee IIsMe}re]Itre ajrclt't'poutroi.i ttou-
IIcllTparU4rr) BLrBrlaHrroe ncr*,rrrtrtoi.:t. 3ro noanonrrr I{oJII{qecrBeuHo oI{erIirrL

N(t)/No

r!^
/0 l7ocpx

(Dur. 2. Orsocfirersubre .r{BMerreuux anerrpounofr
HonqenTpaq[r4 AJra Bo3Mytrrerr.rfi c aMrrrrury4oit L.4 n

AJrrrrcJrbrrocrrro 30 nrru.

oxra4aeurrfi a{{eHr BcrrJrecna axTtrBrroro AJrfl paaJrr{qnrrx o6rac'refi zouo-
c{eprr rraryqeHu.fl.

Ans uJrJrrocrparlrlr{ xapanrepa oHtLrAaeMhrx uauesenzfi enextponuoit
HoHqeHrpar{trtr Bo BpeMfl BcrrbrrlHr{ Ea sr". 2 upeAcraueur,r rpaSllnlr
rdaMelreHtrrr BeJrrrrrtrrHr,r N (t)lNo, BrrqtrcrreHrrbre no {opuymrr (2,7) w (2,8),

AJITI trBrreHelrr4fl {vunqzu rrorroo6paaoBaHrlrr B BtrAe LrrvrrryrTr,ca c AJrr{reJrL-
rrocrr,ro 30 ilrr4H. r,r auu.nzry4oft k: N (-)/1[o - 1.4. llpn pacqere rrpr-
rrflrrr BHaqeuul aNn, rrp[rr]eAenr{hre ua crp. t28.

I4a er:ux rpa$r.rnon tstLAIro, trro npeMtl ycraHoBJreHlrr craur{ouap}Ioro
cooro.aHzrr s o6racrz F, ouenr rJeJrrrno, noaroMy Aa[{e cyroqnrrfi xo4 arert-
'r'pouuoft noHrleHTpaqmn s o1tacrlr fl, uerr,ar c.lurarb r{naarlcraqr4ouapHr,INr

flpoqeccoM. B c,ironx F, lr E rrpoqecclr ycrauaBJr]rBalorcrr lopaaAo 6rrctpec
14 IIpI{ AOCTaTO{HO [J]I4TeJIbHbIX nCnJIeCHaX aHT!IBHOIO rrBJryrreHrIfl, Aa]I{e
He orreur, 6o,nr,ruoft aMrrJrlrryl{r,r, Mo}r{er ycraHoBr4Tbcfl cocrofrHtr{e, cyrqecr-
BeHHO OTJII{rIHOe OT HaTIaJILHOI'O.

[tpznan r{BMerreHrrfl anenrpounoir HorrrlcHTpaqr{r{ AJrrr o6.nacrn l) rtc
o6cflcHfer MaJroro BpeMcur4 Barra3i[brr]arrr,rr ar.]rr!enroB B Hrr?fi]refi raonoc$epe,

cBfIBarrHblx c coJrHeqrrblMpr llcrlbllrrnalrrz. IJ cr.fl r [I c DTr4r,r rroJIes]ro paccMor-
perb Borrpoc o roM, HaH rrl]oflBJrflercn LteJtttueiinocrs rrcxoAHoro ypaBHeHtrtI

6aranca r{oHr{Barlurr (1,1) n pemeurrr[ ero I(Jra cryreHqaroir $yunrlrau.
B pemenuu (2,4) JrraHeaprraonauuoro ypaBrielrrrfl 6a.narrca cxopocrl

EapacraHtrrl aJlenrpoHlrofr xouqeur:parlr4r4 orrpeAeJrrJJracL BpeMer'rcM peilaltca-
1",

rlr,rtr, paBrrbrNt z dly o.
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13 nnpaurcur,u,t (2,7) rrropoo oJraraoMoc a pryrrclrra olpo/tcJrror riirrr&[rr;
1tl,IC )rCJIttlll,IrI , TOI,qa I{ali IICpDoC oJlallaCMOc OIIl]Cl(eJIrIeT CIiOpOCTL rt3[,tOIIc-

1{r,rr oJreli'r'porrlroi,i lioHqelrrpar{uL,r. Ilosrorry lurrr rpy6r,rx o{clrori BpcM0lrer,t

YcrarlollJlcll 11tt )\Jrfl. o6.rracri.r I) ,4.rUL Lro3rrfr{errr{ii 60ttruor,i flMnJrUr}/{lrr A{o}ruro
cqllTarb rte.rIl,ItMlry tllruN ,, O.rcrlr,rArro, rrro .rell 5ri.rrr,urc /c, .rel,r Mct{r)lto
BlleN{fr ycrarrouJr.e}rutr rrpoqecoa, T. e. areM 6otrsure aMrlJIllltylla Bo3Nl)ru{cuull,
'r'eu 6ucrpce l\oJrlrrlta pcarr,rpouars 14ouoc(bcl)a rra aro Boi;l{yrqcrrr{e.

'I'atinl't o6paaonr, ccJlr{ rJpel\,Ifr ycrilrrolrJrerrrlfl /(Jrrr Jrr{rleapLIBoBarr-rloi,i
BaAaql{ lre Bau[ceJIo or arirrJrl{TyAr,I MaJIor{) Bob,rr5rrqg1l11[, .r'o lr cJryqn"
ileJIr4rierliltOro ypaBEclrtr fl 6a-
,rlaHca orlo BiilJilctl,t rtr lt.

Jl cr;flBrr c Blrr,lM r\laJroL)

lpeMrr BarraB/(r,rrrarrun e{Scrt-
1]OB COJIfIOqIIIJIX I]CILIIIIEIi I}

r[,r]r{trei,i nouoc(tepc rro}I{or
6urr, o6rs.flcHorio TcM, qro uo
DpoMrI',far{ttx IIpoqeOcoB lr3Jr5r-
qaeTctl ittr aquT0.rIbrro 60.rrrrucc
ltoJIlrrreclrJo art,rr4r]rror,i pa/{un_
III4.|I, tlC,\I rreu0sttvluellflblfi,r
Connrlcl'r. Dto upr{1o/{r,rr H

oi,IJIl,rro[,ry yN{elrbrr.rerrr,rlo BI]e_
[,retrLI ycratro]tJlelll,rfl npollec_
coD R o6nac,,r D. firrr rzJrJrrocrparu{rd aroro Ha {rrr. 3 uocr.poenn rpaSunu
rrBNIeHelII4rI N (t)lN (-): Lh(k . aNot) 71ltr o6r,acru D ra paa;rraarHr,rx Bfla-
I{EHtrfi /,.

IIpu pe,,erruu ue;,aneiiuoro ypaB,errrdrr 6a.rrarrca AJrrr cryueuua.qor,i
$yuxqur uouoo6paaoBa.,.,fl He BBoArrJrocr, Hrrria*lrx y,,poqaruqr{x npoA-
uononteuzr'l OTlrocr4reJrr,Ho aMnJrr{rylr,r lloar\{yrqeuun lr r}opurl ypaBHerr}rfr,3ro rlo3BoJrfler ,'oJryq,,Tb pe,,errl4e JIr4HeapITBoBaHr.roro ypaBHeHrr'r r(aK
'racrHrrrt c.rry'rafi pemeErrfl uenunefinoro ,,ptr ycJroBr4r4 r\[aJlocrr{ BoaMyrqe-
Httfr. .{erlcrlurenr,o, {ynnqua uonoo6paaotsa}rrrfl 6sr.na rrpeAcraBJrgr.ra,
B BrrAe f o: f nur l- fo . t 10 . Coorncrcreyrcrqee 3rraqeHtre anenrpouuoft
Houl{eHrpar{r4r4 r,ro}fier 6nrr Barzcano n rfopl,re ry (l) : N o{ n (t), ri{e
n(l) 

-4o6aoouuan eJrenrpoHHafi fioHr{cHrparrr4Fr, o6yc.non"ne,Eafl yBeiluqe-
nueu rpyuHqura uouoo6paaoBaHrrrr rra BeJrr{rrr,[Hy 10, npuvelr ffn: t 16.,V j:r. e. 1,u, - "NZ. Tor4a

Oll'. 3. O,r'rro(,r.treJrr,nr,Lc !rilMerrcrrrllr e;ren,tponuoli{
Houqeurpa(rllr n o6.raoru l) 71ln uoatryuleuuii

pa:r;lr.rrroii ilMrr,rrnryJ(r,r.

n(t): No /**1 rr(
'l;,
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e.--* ( 1. Crelona'r'ensuo,

eNi

1' 
-"0

$. flpu e'rou ycJloBtru apryMeHr rtrrep6oruale-
.wtt 

o

[(,*#) arrozf artrr --f1-l =,,
Lt "-"0/ ,+ldX_l

__ ! , _t
, , 't'

)L.N "
0

neprhrilM tIJIoIItlNIrr paSJIo)ItcIII{fl LII e: ttpt'l 5o,ru-

Lh t' - | -- 2e- 2''

r**t
Ycrosre MaJrocrlr BoBlrytL\cI.IIrs- lt- t, t.

n:/4+'
crtoro raHfeIICa

1'al{ Iiati

Orparurut{Baflcr, ABYMFI

flrux BHaareHr{ax aplyMeHTa

w vtl[efr ts IrIrAy, IITO

^"n(:iL): +" (+*')'
\ - z"Ni/

HaxoAr{M

,L (L) _r. 
{(, 

+ nh)(,' - 2"-zaN.r 
-ry1) -,}

flocre rpocrhlx upeo6paaonavwfi n, (l) uplruuuaer BIrA

r'
n (t): Zn; tt - s-zetiJ),

IITO IIOJI}IOCTt,IO COBTIAAAET C PEruEHI(EM JIIIHEAPUSOBAHHOTO YPABIIEHI{fl

6anauca z.oHI{aaI{I{lr.

Itan y111e y6a36rBaJrocb, ypaBHerrrre 6ananca l(ol{rraal{t{E rlp11 o6u1eu

nu4e {ryn11qttu I(t) auaJrrlrtrrlecmoro pemeHl{fl He I4l{eer. C sblconofi cre-

rleHbro rorrHocr[ DTo ypaBHer{rre Mo}r{er 6r,rtr pelreHo rla aJIeHrpoHHtIx

Cqerur,rx MaIII[IIax. O4rlaHO 4ln uprt6lI4]IteHHLIx oqeHol{ ypaBFIenEe 6a-

JraHCa trolxer, 6r,rrt [poNIOAeJII{poBaHo upOCtOfi cxeuoti, O6eCue'rrnarcrqefi

6r,rCrpOe rroJIyqeflLIe peayJllTaroB. fiefic'r:nntenEHo, ypaBHeHIIe flapaJIJIeJIb-

sofi. RC-lertr{ r{Meer BlrA 
du 1 1 . .

# + hu:-T iO'
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r4e u (t) - Harrpfl)Henr(e lra noHAerrcarope, R v. C - colporrlBJreuue il
eMnocrb l{errr, i (t) - o6quft ror( B r{err{, coaqaeaeurrii reHeparopoM

TOHA.

Eclr couporr4BJrenrre ,R .asilsercfl rlylrHqlrefi Harrprr)fieHr{fr, rrprlJrox(eu-

Horo K HeMy, rpuqeM R-rlu ({ur. 4), ro ypaBHeHue raxoft nenuueft-
nofi qenv 6y4et

du1., I
n;i--;(u' c t\t)'

llo Soplre a'ro coorlromeHue coBrraAaer c ypaBueHr{eM 6aJrar{ca trouu-
Bal{uu. floarolry, nu6zpan coorBercrByroq[]r o6paaou nacmra6 BpeMeHZ

I{ BHaqe}rr{fl R n C cxeMbr, Mo?fiHo npoMo[eJrl{poBarb rrpoqecc rraMeHeuufl
Iroumaarlrlrr n naittrz BarroH r{BMeHer.rrlrr 1[ (r) upu 4an-
rroM BtrAe Syunquu / (l) , BaflaBafl praMe]reHrrfl ror{a
i (t) n r{3Mepnrr }rarrpfl}r{er-rr4e u (t) }ra Koul(e}rcaropc
oxellbI.

F(oucrpynu4Blro ctrerHo-pemaroqee ycrportcrno Mo-
rnet 6srrr ocyrqecrBJlerro nprr rroNrorrlr4 cre4nrqefi cn-
creMbl, y noropoft yroJr rroBopora BbrxoArroro naJra rrpo-
[opqtrorraJreH narrprr]r{eHrrro Ha eMHocrrr. Cnlarrran aror
IlaJr c ocLlo IIOJIIIHeftnoro rloreHl{rloi\{e:rpa (aartoH uaMerrer,rrlfl corrporr4BJre-

rIIrrI I{oroporo R:.R,u, +), Mo}r(iro roryrrrrrb pernegtre ypaBHeHufl

B BIiIIe BaBtrCI4r!TOCTU ylJra IIOBOpOTa BaJIa oT Bpe]\{eflr[.
Ilpzueurtn cfrel{I{aJrll{ble ue,nunertgrre corrpor?rlJrerrtr{fr, BeJrtr{rrrrHa Horo-

prrx o6patno [pofiopqaoIIaJIbFra rrprrJro]r{erlrroMy narrpFr}r{eur,rro, rro-BZAr{-
Molry, Bosxloffiiro ocytqecrBr4rb Bapr4aFrr ycrpofic.rea c [eptro^rrsaqmeii pc-
IrreHtrrrl, r. e. rloJlyqrrrr, pelucr-rrre Ha aHpaHe ocqran,ruor:parfa. OAuano ro.r,
Hocrh pelueHl.rrI R STOM cryilae 6y4er, BepoflTlro, rrrrlr{e BcJTeAcrBllle ornJro-
ueuuit ot 'rpe6yerloro BaI{oHa rdaMerrer{rrfl ue"rruneftnoro cofiporr4BJre]r]rfr.

$ 3. Sncuepr4MerrrairnHr,re Aauur,te

Teoperu.recmoe paccMorpeHrre rlaMenenrtft oJ]cnrpoHHofi nonqeHrpaqzu
rIoI{a3brRaer, rrro ltroHoc{epuue e{$enru corHer{r-rbrx Bcrrbrrrren (ecnz ouz
Aalor altrItBHoe AJrFI pa3flI,{qEbrx o6nacrert ua.nyuenrae) AoJr}nn6r xapanre-
pI43oBarLCa [epBoI{aalaJI6Ho BOBpaCraHu el,I SJICl(rpoIIHOfi xonqen'rpar{rrr{
ra ee [ocJreAyloqrrM y6rreanuen, [ptrrqe[,r, .reu 6olrlue ]rcrrJreon aror'o ItBJIy-
qeHtrlfr, reu 6r,rcrpee AoJr]HHo rrpor[oxo4l{Tr, o6yc"iron.rrculroe rrM yBeJrr4rreHtre
r4oHr43aqnr4.

f.nn upoeepHtr rroJryqeHrrbrx BbrBoAoB 6r,r"no [poBoAeHo couocraBJreHue
uor.rocSepnux ll coJIEearI'IBIx AarrHbrx. Sncuepnlrcura"nrusrfi MareprraJr oxBa-
rErBaer fieptroA c arrpeJrr 1955 r. uo oxra6pr tg56 r. I4a ncero KoJrrrrre-
crBa coJrI{e{}IDrx BcnrrllreH paBilIrqHbrx untencraeuoctefi, llMeBmux Mecro
Ba 9TOT r4HTepBaJr BpeMeHI4, Or6rpanucs Jrr,rltrb 'fe, B Toqelllre r(oropr,rx Ha
uonoc$epnofi cranllan o6cepnaropuw 6trtm [oJryt1s11u, rro Br,roo?Fro-aracro?-
Hr,rM xapaKrcpr{c1'r,rrraM }raAe}fiHr,re Aarri{bre o napaMerpax nouocSepu. llax
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nait 'rOuuouy OrrpeAeJIeHI{Io HplIrI{rIeCHI{x rlacTor llottoC{epuux CJIOeB

npeuntcrnyer eHpaHr{poBar{lre, yBeJrtrrreHHoe norJlolqeHue B oTHJIOHtI}oIqeii

o6rACTE r4 Apyr7e ilpgr1trHbl? KOJII{qSCTBO BCtItI[IeH, A.[fl ItOTOpbIX OKaBa-

,rlooE BoSMOlI{}IbIl\,I [pOBecTII TaHOe ColocTaBJleHtr{e, 3I'IaTIIITeJIEIIO yI{eHbIIItr-

Jrocb rro cpaBHeHr{rc c o6rqr4M. fannr,re o Bclrrlml{ax 6rrlz BaflTBI rIO Ha-

6nro4euuRm Ha Hopouolpa+c l{f-l o6cepuatopnn, a ran}Ite no SBoAI{LIM

ra6[rdqaM 6ro,rreT eug <Conne.Iur,Ie AaFIHbIe) [17.|.

Couoctannenue [poBoAlJloc], 11o nptrHrll{[y (Aa 
- 

Her), ]Iocr1llel'ry Ha-
rrecrBeHr.rbrfi xapaxtep: ycranaBJlt4Ba.[ocb, tr]Ielorcfl uJrtr rrer B rpaOIlHax

xoAa KpuTl[rrecKtrx rracToT Bo BpeMr] BcIIbIInItU OTfiI4AaeMIJe OTI{JrOHeIItrfl

(nepnoHa.raJrBrroe yBeJIr,rtIeHtre u [ocJIeAyrcIqtrft cuag) rro cpaBHeHtrIo

o o6br-rubrlr cyroarHr,rM xoAoM. llpll arolr ytII{rr,IBaJIcrI ypoBeHb co6crBeu-

lrbrx {Jlyr{Tyar{r4fi HpflTr,rqecnux qacror paBJItrrIHr,rx cJIoeB, orlpeAeJreHrIbrfi

IIp AaHHLIM 1954 r.
3uaqeunfl ItpI,ITI{qecrir{x rlacror B 6onrmnncrse cJIyqn"o cHflMaJII{cb

uepee t5 I{IIH,, a I{FIorAa alepe3 5 NIrrH' z Hel1pcpblBHo.

Taxzu o6paaOu 6rrro [pOBeAeHo COtIOCTaBJIeEue BCII6IIIISH Ha Cor;uqe

tr coornercrByroqr,rx IIoIIoc+cpHbIx AaHII6IX IUIFI 374 cJIyaIaeB. Ha {rr. 5

[pr{BeAeI,i6I o6paaqrr IICrroJIL3oBaIIIIbIx AJIII COuOcTaBJIeHIIft rpa+llIIOB, Ha

nOTOpbIX [OcTpoeHbI trBt{eFIeHI{fl I{pI4T[seCHI4x qaCTOT CJIOeI] F2, Fr rt E,

trancr{MaJrr,Hoii .racrorr,r cfiopaAtralecxoro cJrofl ]ls tr NllrHtrr{aJrbHoii qacrorbl

oTpalHeHIIfl fnri1. MOlrentrr HaaIaJIa lI KOlIqa BCIrIIIISH OTMeqeHLI BepTtr-

,raJlblrbrr{r4 IrrTpr4xoBr,tN{u Jrlr}rl4frMr{ u fi,ilfr Ha?fi[oft BcrIbImKI{ yfia3aHa I4HTeIr-

c4BHOCrb B rpex6aJrJrr,Hofi cmcreMe.

PaCcuOrpenl4c Artlx rpa$uItOR, ItaK u RceIO SKCuepI(ilIeHraJILHOrO Ma-

-reptraJra, 11oI(a3r,tBaeT, rrTo o]nlrAaeMr,rx IISMeHel{flft IipuTI[qecltI,Ix qacToT

CJIOeR F2, F1 lr E BO IJpeN{fl I]CurIIIIeH paBJIIIqHOfi I{HTeHoTIBHoCTE (or t ao 3+;

He npolrcxol{r{r, r. e. HeT r{eTI{O Bblpa}fieHl{oro es{eHta B srzx
o6racrsx zoHoc+epbr, cuflBaHrroro co BcrIbrIrII(aMI{. Ila6;rro4aeur,Ie n artr

rrepI4oAr,r Bapl{aqr4z Hpurrrtlecnr{x qacror 6rrearcT I{aH uoJro}r{I{TeJIr,HBIMtr,

TaI{ U OTpLTIIaTeJILHT;rM,I OTnOCIITeJILHO SHarIeIII4tI B MOMeHT HarraJla BCII6IIrIHU.

llc:rr:z yqecrr, rprl srol\{' rrro ypoBerrrr co6crBeHur'rx Snyxtyaquii EJrfr

olilacrv. F, coc.ranrse'r t0-150/0, a AJrfi F1-5-10Y01 ro Cr&tloBtr{rctI oqe-

Btr{AHr,IM, qro noJre6arrrrfl rtprrrrrrrecnux qacror Bepxur{x cJroeB l{oroc{epnr
Bo BpeMa Bc[6rrrrer( Ha Co;1Hqe I]e o6ycJIoBJIeI'IbI 36SeI{raMtr
B c rr bI rrr e ri. I4uor4a Bo BpeMf paccNrarpl4BaeMr,Ix flBJrerrr4fr coJIHeaIHofi

aI{TIrB}rocTtr Ea6rloAaloTcfl BHarluTeilbulre Il3MeHeHtrfl fESr oAHaI{o TaKI{e

fi(e BapIIaI{I4I{ I4MeIor Mecro 14 B IIepI4oAbI oTcyTcTBtrfl Bcrlbrmen. floarouy
nOna lreJIL3fl CAeJIaTL OI]peAeJIeHITOTO BblllOAa O BJIUflHLITI COJIHeTIHLIX BCII6I-

IIIeH Ha cJIofi Es.

B cnerloe BpeMrr cyron xoA Mr{rlrrMaJlbu},rx qacror orpa}fieHwrt xapalt-
Teprr3yeTctr IraJItrqtreM BctrJlecr(oB f,nio. Hexoroprre rra 3rr{x BcrlJrecltoB

Moryr 6r,111, cu.flaaHbr c ctrJrr,tr6llvlll BcIIbIIIIHaMtr (6al1ra>2), Apyrtre-]Ier.
[zTe o6qero noJrr{qecrBa pacclrorpeuur,rx cryqaeB ToJIbno oA]ra BcllbllnHa

6arura 2 (8. VIII. 1956 r.) /IaJIa BcIIJIecH lnr,, w rtl qerllpex BctIbIrIIeH

6a.una 3 lr 3+ rorrr,Ko o4na (4.VII.1956 r.) ue nrranara yBe.rruqelllrfl rIorJIo-

1.1 r



xlelrtrfl. Cne4yer oTMeTI{Trr, rrTo ertr np}rlrcpr,r nc r{oryr cJrv}rttrTr, ocuosofi
l(JIfl crarrlcrr,rrreciirlx B6rnol{on o6 ar[$errrrrBrlocr14 ]rcfrl,rrrret{ 6o.ntmoii urrrerr-
CUBLIOCTtr I4B-3a I4X nIaJIOt O ttOJlIiIrI0CTllit.

/7tr-Jfe. 0.t[-56e.
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(Drr. 5. O5paaqrr rparlurion corrocraBJrcrr[fi.
Bpertr lrocnoRCrioe.

'I'artllu o6paaolr, Ira ocrroBarrr,rrr orllcauHoIro rJrtcTrcpuMClrraJrr,Iroro ilIaro-
prtaJIa r{o}riHo clleJra'r'b rtr,rBoI{ o ronr, arro r]o llpenrrr BctTblltrcrt na (lonrrUc
paBnz.rlrofi rrFrrelrcr{Brrocrz (or t ao 3+) rrc rII]orrcxoAj4,r BaMerHor,o yBeJur-
qerrufl paAtraqr4r{, anrlrruoi,i AJrrr Bepxnr,rx o6.rracrci.i uonoc$epr,r. I{erroro-
pEIe CtrJrr,rrLle Borrblrurir4, frBJrflIorqfiecfl, lJcpofl.ruo, oco6srt{j,r c roarrtz SpeIIZr{
acrpo(uraunu, Br,IBr,rBaror Blrarr14'rcJrrlrbro r,rB[rerrcr{ufr n o6,lracrz D, uponn-
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JrfllorUflecfr r] 0uJILH0II yBeJIlIqeIlZlI [oIJIoIqeHIIf paAEoBoJIII. A TaH I{aI{

rrpu OTOM uepxFrtre CJrOrr uoHo0{epbl SIIaqLITeJILIIbIX tr3]lleHeHtrfi I{e UCIIbI-

TbrBalor, 'r'o 3To oS}Iaqaer, rITo aI{TII}JIIO0 LrS6r,ITOq[Oe fl3flyqeHtre, o6ycJroB-

Jrerrrroe Borrb[ntiorl, Ba]tJIrcrIeHO IJ yBItOl,I CIeHTpaJIbHOI\{ LII{TepBaIe. B C]lfl3l4

C ATI,I\{ arlaJrlltj lr3[IerleHlrii ln in tsO IrpeIIfl BCIIEIIIIeH ]IO]I{eT IIpeACTaBJIfITL

rllrrepec c 1'otlIitI 3pertl4fl !I3ytlgrrrH l{I'rmlreii rloHocsepbl' B qacrl{ocrtri,

o6racru D.
Pacclro.rpltni reuepb notscAeltlle o6,1acTtr D nO npeufl BcIIbImeI{' l'Ialrc-

cTHo, rrro Bo3paorarrr,Ifl norilorqeHl{Fr paAr4oBoJIH, cRflSaIrHbIe c 6o,nrruuun

rto

@ ur" 6'', 
:",H'HH"iI"T # HI;T Ji:f"r' 

i 
ec 

B n3 a,Iro ro

Itprrean r-ffi; HprrBa,T ,-(l;)o-t ripilBan r- IlTo; HPrrean

4-l^in'

BCtrbImHaMII Ha CoilIrUe, o6tgcrlRrorgf SHaqtrTeJIbIIbIM yBeJIuqeH[eM IIoHIt-

Baqtrr B O611acT11 D. fpy6o BeItr4rltrHa nofJlolqegtrfl Mo11ter 6r,rtr oqelrena

rro MUHtrMaJILH6IM qaCrOTaM orpall{eHIlfi. Arrg OJIeHTpOItHofi ITOHI{eHrpa-

rlau D-o6;r acrv w f 6in MolItHo satrEcarb upll6Jltrll{egHoe coorHomeHtre [13]

l\-a(/^,,*ln)',
r\e ltav1,,5 Mrq-rtrpoqacrora. Snan BpeMeHrrofi xoA l.i. B reqeHue

BctrbIIIII(u, MolItHo oqeHI{Tb oTHoCuTeJlbHoe trSMeHeHI4e eJIeHTpoIIHoft Hou-

rleHrpalltrI( o6ilacr[ D s aror repuoA:

1[ (z) 
- 

[l^i^U)+lllz .

1[ (0) - [1.i, (0) *1r1,

Eto coorsolueHl{e 6rrlo lrcnonbsoBallo npu o6pa6orlte gxc[eptrMeuraJlb-

HLrX AaHHbrx, trorryqeHHbrx Bo BpeMfl BcrbtrrrHtr 6anna 3+ 31 aBfycra L956 r.
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Peaynrrarr,r pacqera rrptrBeAeHhr Ha {r".6 (xpunaa 1), rAe rafi}He

rpeAcraBrreubr rrsMeneHurr lrrrreuctrBHocru [18] (nplrnan 2) a muprurr [19]
(xpznan 3) r,u:nv.n Ho u f ^io 

(xpunan 4) no apeufl Bcrrbrmr(rl. ftax BUAHo

rae rpa{nxa, aJrexrpoHnafl nolrrleurparlr{fl f)-o6;racru B Moi\{eur MaHcuMyMa

rrorJrorrleHufl rrpeBbrltraer HaaIaJIbHoe BHarIeHtre n 9 pas.

Eclu anrrpoHcr{Mr{poBarb 0ry Bcnbrrrrny rIpfrMoyroJIbHbrM rrMrlyJrbcot\r

AJItrTeJIbHOCTbIO r, TO

fu :ffi 'n L+3' qruo''cf arth#&]:'
C.rfiras a{{exrrnuufi xoe{$rqrrerrr per(oM6uua\mw a HeI{BMeHHrIM B reqe-
Hr{e BcIIbIrrIKtrr, Mo}ItHo rpa$uuecnunt nyreM pexlr{Tl aro rpancr{euAeHTuoe

ypaBHeHrre or,ocr{re,rb"o *E : l/!, 101

IIpz nprunrr,rx BHaqeHuax alVo -4,L}_.4.oa , ":900 ..n., ffi -
t-r: V 1(0):9'03, t. e. $yuxqzn notroo6paaoBaltl{r 1 no r:peua Bcfrr,Irurlr

BoBpacraer n 81.5 paBa rro cpaBHeHrrro c HaqarbHr,rM BrlarleHrreM. IIpr
or{eune peaJrbuocrtr a'rofi nerllquuH cJIeAyeT trMerb B Br,r/{y, cITo B paca]e-

Tax He yalr{TbrBaeTcfl poJIb oTpr{rlaTeJlbHbrx tr[o]roB, a raHx(e Bo3]IO]ltHOe

r[BMeHeHr{e a. Bo BcflnoM cJryqae, grr{ Aaurrbre rroATBep}r{Aaror nasectHrrfi

{axr cunruoro rraMeHeHr{rr oJrenrpoHHofi nouqentpaqrrr4 s f)-o6racru so
BpeMa Bcublrrlelt I{, cJIeAoBaTeJIbIto, SuaalaTerbHoe uSMeHe}II4e rIoToKa uglly'
.+errtfrl anTl4Brroro 4nn arofi o6nacru.

Izlcuonrayn npr{Errryrc arrpoxcrrMaru4ro l(Jrrr Bcnrrlrlnrf 31. VIII. 1956 r.
IrMryJILcoNI AJII4rerIbHocrr,Io r:900 ceH. r{ aunnuty4ofi /i (co)/1[ (0):9.03'
Mo)nuo paccarr4rarb oIHZAaeMoe r{3MerreHr{e gJreHTpoHHofi xouqenrpaql{u

I{Jrrr D-o6.nacrra uo rlopruyravr (2,7) n (2,8) tr cpaBHr4rr, ancileplrMellraJlL-
Hbre tr{ pacrreT}rble I{pI{Br,Ie.

Ha Snr. 7 xpunan -/ noxaanrnaer r{BMerlerrue li (l)/N (0) , orpe/IeJrelrnoe
excuepuMeuraJrblro ilo l,ni. (Itpnnan -/ na {rur. 5). Aunponcnurpyroulmft
r(MrryJrrc uao6paxen tuswefi. 2, a uzxre:aeulre 1V(r)/1/(0), paccquraHuoe tro

rfopruyranr (2,7) v. (2,8), upeAcraBJrcllo npunofi 3" fipn cpaBHeIrIrrI Ha roM

me rpa$uxe rocrpoeHo pacqer'oe rrBMeHeI{I{- #3 (xpunaa 4), o6yc-

JroBJrerruoe EMIIyrIbcoM ArIl4rerlbuocrr,Io 600 cex. (Hpuuaa 5) u aunlury-
4oft 9.2.

Itax uZ4uo Ua rpa$nna, reOpeTI{qeCHafI HpI4BatI AJIa UMIIyJISCa IJIII-
reJrbllocrblo 900 cex. xoporuo coBnaAaer C sltcrep1rlIenT ansnoft xpunOfi'

Pacxont4enr4e BocxoAflrqux nerneft Hpr{Bbrx }ro}I{er 6um, o6ycnoBJleHo Han

oTCyTCTBIIeII llaMepeHl[fr l^in B AToM IaHTepBaJIe, TaK I{ HeHOTOpLIM IIaHJIO-

rJol\{ [epeAllero Spoura peaJlbHolo IaMIIyJILca SyHItqlru zonoo6paaoBaHtrfl'

llocre4uee fipeAnoJro]neHtre rrpeAcraBJraercrr 6onee upaorlJlb]Itllvl, rar( HaIi

MaJIO BepoflTlto, IIT0 BcfIJIecRI,I aHTI{BI-IOIO l43ilyqeHl'Ifl IIIUeIOT CTpOIO npFI-

MoyroJrbrryrc Sop*y.
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conna4enac Hr{cxoAfrrrux eerseli HprlBrrx [ocrarorrno 6rraanoe, Ba
r{cr(Jr}0qeErdeu ne6o.ntmofi cryrrerrbr{u Ha aHclepr{uenramnoft Hpllnoft, Ho-
ropafl Moll{er 6urs o6yc.noureua HeroqHocrbro llalrepeuufi fr1, rz6o ne-
6o.nrmznr BropuqubrM BcrrJrecxoM anrrlBHoro uailyrreHflf.

rlpzn.neraer BHrrMaHtre 
''orrru rroJrrroe coBlaAeHue reopetuuecnoft u.

3nc[epuMeHranblrori r{ptrBhrx n noc.rre4neft craArrtr paSBtrTrrfI BclbrrtrHr.
ono ronopur o roM, qro B aroit c'ra4rarr Bcrrbrrrtxa He r{crrycnafia lrgflyqe-

,f0 00 t
/4h

Orar. 7. ltpunsre rrBMerreur4rr lrorru3aqurr D-o6racrlr.
Bpelrx lrocxoacxoe,

I{puna,l , - ffi, la*c,, 
i ,,pu,,an t - In npu t: 900 ceH.; xprrrarr

l1l) N( t\J-rt(ot nplr r:900 ceti.: Hpilaafl Z-* flpil r:600 cerr.; rrpr:eaa

5 - /o Ilpr t - 600 ceu,

HvIfl, afirr4Br-roro AJra D-o6nac.rlr, fi, cJ]eAoBareJrbHo, llcfrJrecH rfyuxqura
uonoo6paaoBarrztlr Moir{er 6rtts aunpoHcr4MrrpoBarr rrpFrMoyroJrr]Hr,rM lrMnyJrb-
colr c AocraroqHori creueHsrc roquocra.

Itpoue roro, HaK rranecrHo, a{Sen'rrr corrgeq,hrx Bc[brrrren s nurxgefi
lroHoc{epe xapanrepr[syrorcfr 6rrcTprru HapacraHrleM r4 MeAJrer{HbrM crra-
AoM. Pac.rernue HprlBbre Arrrr r4Br{eFreHufl gJreHTpoHHofi nouqenrpaqutr
rali}Ire ur{eror xpyrofi nepeguzrt spour z uo.rrorlrri aa4nuft. cre4onarenrno,
ynaaannr,rfi Br{A uonoc$epurrx assenroB Mo}r{er 6r,rrr, o6rncHerl roJrbno
xapaHTepolr peanqr,rfi cauoft uonocrfeprr Ha BcIIJrecKtr ar{TrrBHofo usryqe-
HttFrt o6la4alorqze HpyrbrMr[ rlpourauu. OAnarto artr rrpeArroJtoffierrufl
,qoJrlr{rrbr 6rrrr trpoBepeHbI Ha AocraroqHo 6onrurol.l gHcIIepr4Me}rraJrBHoM

MaTepuaJre,

Tanuru o6paBoM, M6r [prrxoAr4M n cJreAyroqr{M Br,rBoAaM.
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1. Bo npenrfl Bctrr,ruren (ueaanncnuo or r{x 6anna) He rrporcxo[raT Ba-

Me'rHhrx napnaqra-ft rrpururrecxlrx uacror clocn F, F, u .E. Sror Saxr oaHa-
alaer, qro ua6r,rroqnoro rraryqeHr,rfl, anrr{BHoro AJrfl ar?rx o6.rracreft, Bclbrrrlxlr
He trSryqaloT.

2. Tan xax He BCe cuJlblrr,re Bc[r,ImHr{ colpoBo}r{Aarorcf BcrrJlecr{aMlr

l.i, (T. e. [orrolqenur), ro IIa cJrofi f) oHaarrsamr BJrrrflrrr4e Jrrr[rr, Bcfrtrrtr(tr,
o6nagaroque olpeAeJIeHHbIMrd oco6eHuocrflMrr, rrccJleAoBaur4e Koroplrx Molr{er
rrpeAcraBJrflrB zurepec HaH c ac:rpo{nau.recnoit, rar( u c reo(lzauuecnofi
Toqex aperrr{n. flpraueu, B cBflBrd c reM, qro arfi Bc[brrrrnlr BrrabrBalor pe-
aHIIurc ToJrbno n o6nacrra D, npe4c'ran[rflercfl Becr]Ma BepoflTHbrM, qro B artrrx
Bcrrbrmr(ax ocno6onr4aercfl rdaryqeHr4e roJrbr{o n yanofi o6,nacua clenrpa.

3. B ttepr4oAbr RcrrJrecnoB rrorJIorrleHI{fl, o6ycnonnennbrx BcrlbrllrrtaMZ,
BaMerHbIx ranaenenuii r4oHr4Ballr{z cJrofi E ue ua6.nrc4aercFr. C.rre4onare.nrno,
r{B&ieHeHr4fl aJrexrponrrorl Honqenrpaqtrr,r o6,nacrefi D rz B o6ycnor.ueur,r
p aSJrrrqHbrlrrT ?roEr{3 yrcrqrrM?r af eH TaMr4.

4. Orr:ruue BpeMeH ycraHoBJreHLtrr Elrfr paaJlr{arr{brx cJroeB uouoc{eprr
yHaBbrBaer na ueo6xo4r4Mocrr, paBflzrrHhlx olpefie,[eHr4fi cnoxoftuoro cocrofl-
nraR raonocSepHr,rx cJroeB.

5. flpoqeccrr o6paaonaFrr.rfl Bcex cJroeB B rrepr4oAbt Bocxo4a Co.nnqa nn-
JrflIorcrl uenuuefiurrMr4 Irecrarl?roHaprrblMrr rrpoqeccaMr{. B reareHIIe bcero
cBerJroro BpeMeHrr cyron cocrotrHr{e o6nacrra F, tr, BepofITHo, taHxe o6-
Jracrr[ D, ue,nraa cqurarb r{Baar,rcraqr4orrapr.rbrM 6naro4apa 6orsmonay npe-
Merlrr ycraHoBJrelrr4rr fipoqeccon B DTrrx o6ilacrtrx.

B BanJrroqeulre aBrop npr4Hoc[r r;ry6oxyro 6naro4apnocrr rra6opau'rarr
IO. t4. Brrrorpa4ony r O. A. Rnunosy Ba roMou{r, B npoBeAerrr4r4 pacrreroB
,r nocrpoelrrur rpa{ranoB rrpr4 BrrrroJrrreHtrr,r arofi pa6otrr.
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AItAAEN{r{fl HAvH CCCP

II B BE C TIT R H P bI M CIT O fi ACT P O O IT 3}IIIE C IT O fi O E C EP B AT OPI(I!I
'Iotrt XIX, 1958 r.

CIEKTPOTPAO TJIfl HABJIIOAEH'I,fl
P.AAmOmSJIvrIEHr4fl COJII1UA

A, If, A6pclil,eNrto

B crar:r,e olrrcara ycratoBxa AJrE rra6JrroAerrrrfl BcIrJrecRoB coJrlrequoro paAtrotrsryqe-

rrEB B ArranasoEe 100-150 t\,Iru.
Oco6erluocrr,ro a[ilaparypbr EBrrsercrr cr{aEtrpoBaEtre qacrorll llpr{eMrrtrRa 3a BpeMrr

0.02 cex. MeroAoM rrogMarrrtrrrtrBautrH cep[eqHrrr{oB nourypirLlx Raryrflen. tlyacrnurers-

HOcT6 rrptreMIIIIHa, Ilprn oTIIOtrIeHtrI( cfirua,ra $ InyMy 2: t, or<ono 4 ilrns. llo,lOca rpo-
lrycfiaur{f 350 xr4. Bpenta ycpe;1rreutrfi ctlruarra rra BLrxoAe Aeretropa oroJlo 150 MHCeH.

Ha anpane gJrenTpourro-JryqeBoii tpy6Hra lroflyrraercq r{ao6pax{eEr{e cfier{rpa paAr'Io-

tr3ryqeuur Co,lrrqa B $opMe rpa{uita BaBr4cr{Mocrr{ EarrpflE{errl{E IIa BLrxoAe tlptreMur{I(tt

or qacToT6r.

flpunolrrcn nogpo6uoe oflficaurre cxeMbr r{ repBr,re peByJrLtarLI Ea6nroAeuzfi. Ha-
MeqeELr rryrrr AaJrr,Eeiiuero yconepfirer{crBoBaurrfi afinaparypr,I.

A SPECTROGRA.PH FOR OBSERVING SOLAR RADIO BMISSION, bY

A. A/. Abramenko. - A device for observing bursts of solar radio emission in the

region 100-150 tr'Ic is described.
A special feature of {,tre apparalus is the scanning of the frequency of the receiter

i1 0f02 by magnetizing the cores of the conLour coils. The sensititity of l,he recei-

ver is about 4 pv for the ratio of Lhe signai to Lhe noise 2:1. The rvide band of

transmission is 350 kllz. The tirne necessary for averaging the signal aL l,he output of

the detector is about 150 p.S.

On Lhe screen of Lhe catode ray l,ube the solar radio emission spectrum is rep-

resen[,ed in the form of a graph giving the dependence of the r.oltage at the output
of the receiver on the frequertcy.

A detailed description of t,he scheme and the first results of observations ale

given. Ways for further improvemen[ of the apparatus are indicated.

,[nn raccnegoBar{r{rr crrexrpa paAr4or{BJryarerrlrfl CoJTHIIa ]Ieo6xoAI{M nplr-

6Op, xOrOpbrfl Mor 6rr gOCra:rOqHO 6BICTpo IIepeCrpaIlIBarLCfI B 3aAaIIHoII

Ar{alaaoHe qacror. B nactOxrqeft crarro o[I4caHa anlaparypa, pagcqflrau-

Ha.fl r,ra pe1l{crpaIIrIIo B Al{arla3one 100-150 Mrq nonrecHou paAIloI{3JIy-

rreHr4fl, rrpeBhrrrrarcqr4x cilOHoitflbrrl elo ypoBeHr, B Aectlrr(I4 I,I CoTIlI4 pa3'

$ 1. Eron-cxeMa

Vcranonxa cocror{T r{B Tpex oc}roBrlblx qacreii: aHTeHIlr,r c [pI{eMHbII\'I

ycrpoficrBoM, IIHAI{Itaropa c sJleltrpolIno-IyqeBoft tpy6xoii u 6[oxa BbIIIpfI-

IrtrreJrefi AJIfi uuralIl4ff BCeft a[[aparyphl.
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Enort-cxeua (r[ar. 1) Burroqaer n cc6s rptrel,ruurt c arrroultoii I m uu-
;lunarop /1.

Cutua.r, uoctyuatorl1r,rfi rr3 arrrelnrlr, rroAaercfl alepeB cornacyroulnii
r:pancrfopnrarop u rtoMr\ryrar{r,rorrHr,re pcnc 2 Ha yc}rJrr{Tenr nr,rcorroii aracrorr,r

.?. B pcay.rrbrare cMeurfrIJarrr,rE rracror-bl oflrrraJra c .racroToiit rerepoAr4r{a 5

n ano4uoii rrarpy3rie cMCc14'r'eJrfl 4 ur;rgen'l,ercfl rrporre?rtyrorrrrafl aracrora

22 tllru.
Oco6crtuocrblo Ircc\ Rr,ICorioqacrorur,Ix nacr{a/{ol flrJJlflercfl To, rITo o}II,r

IrepecrparrBarorcfr r,reroAoxl ro/{ilrarrr}r{lrBarlr,rrr $eppr,rrolr,rx cepACrnrr{l{oB,

L__
T--

(Dur.. l. I:hon_cxcrta pal]].{ocrer{rpotparpa.

ua I{orophlx HailloraItbI 1{oHiryp}rbrc rrarylrrrtrr (rax traar,rnaeNr6Ic r{arrlr,rrlr6IC
eaplrOrllCT prr).

I-h,tTleneulatl B cMccIrTcJre .trpoMeir{)r1o(rHarr qacrora ycrJJrr,rBaerctI rIflTr,Io
riact{aAaMtl ycrlJrl4TeJlfr npor,Icil{y'ro.lroit .ractorl.; 6 u [ocJre l{ercrltllpo]Jarrlrrr
il ycr,rJrerrr{rr [o rrlr3r{oijl qacro'fc 7 [o4acrcn lra r4rrl{r,rriarop II, tra Bxol(
.ycI,IJIrIreJIfI lleprl,IltaJIbIIoIo oTXJIolteuus 72. Ha aror )ItC ycuJrr,rugJrb rro4atgTcrr
r.r o'mrernrr (rrapril,r) rriLcro'ftrr c il{ailHopa 73, u rrolopo}r, Rpo}rc roro, tcHc-
IlI4pyIoTCrI ux{IlyJILOLI IUItr saIIrIpa}rr,rFI Jryrra aJrertTpoflrror:r rpy6rr.r,r o Hcpa6o-
rreM yqacTne paSllcllTlrir (tro1 pa6o.rnrl yaracTriotf noApaSyMeBaCTCft )/qacToti
pasBoprrru, coo'r'llcTcrByrulrlr.rii r,rBMerroril,rIo qacro.16r o.r 100 4o 150 x4rq),

I'errcparop ur,rJroo6pasrroI'o rralllfJlrtorrr,rrl -1-1, ocyrqec,rrsJttrfl pasrJeprrty
.rryua rpy6rtr,I, oAlIoDper{erlro vrt]laRJrrIcr rrcpeB crrcr{r,raJrr,rrr,Io riacrtaAr,r 10
'roI{oM IIO/(XIartrr,r{!l.BaHufl tr{aI.I1l,rTirr,I-x ]]apr,rol{eTpoI}, trcM I[ocTr,IIaCTCrI Cr{rr_

\polrr,raar{flfl nepecT por,ix Lr [plrcMHr,rri a c p aanoprxoil.
lJ 6rote r4u/.trr,rnaropa cMoHrr,rporlar{6r, xpo}rc roro, rracnail g Nrs yrrpaB-

iIeIIlirI pa6oroi'i ltor{r{yraq[oLl.II6Ix ]lcJre rr cxor\r& 8 ulrr.aqlrn rryMogoro rcge-
paropa .l , ycrallollJrclluoro IIa tlxoA0 rIpI,tcr{Hr,rna. L[aarra.rcl4c trryrro]loto
t'eueparopa 

- 
rjo BpeM.E oAuoro l,1B rrpoxoAoB [rrarraSo{la qacror rroAar]arb
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ItaJIr,l6poBoqlIoe rrarrptJlncn-t{c ury}.ro1l }ra rJxo/{ uprrex{Frrrria, qTo Srrarrlrrc.rrb}ro

o6trot.rr,lt o6ptr6olriy r{ coIocrar]Jrerrue rtoJryrIacMol'o grtcltepl.IrIeIITa.]IE llot'o
Mare]lr,raJrar '['aruru o6paeou, 6.rraro4apr o]rcrer\re norrr{yrarlrror{Hbrx pe.rro

i.I [0pIIoAlIrIccl(oII)r ]lliJIIoqcI.lI,II0 uy]IoBol.o I0tICpaTopa, IIa SIipalle SJIcItTpoll-

Ho-il)rrreBorl rpy6rin ll oAEoBpelr0rrrro (ur;r4y Aocrarorrrro r{aJIoro rp0Mc-
lHyrHa IlpeNJcrr,t paancprrtr,r) Br{/{rrblr'llr,r rtprruble: I{pI,IIJafl, xapaltreprl3ylo-
qarr co6crRclrHr,rir mynr rrpuer\ilrr,Ir{a (ripr,rrJafl (rryJreBoroD orcqera), HpI,IBarr,

noJryllacrrafl u peSyJrbTal'e rroAr{Jrlotreflr,rfl ua LxoA rrpr,reMrrr4ria ruyMoBol'o
relreparopa, r,r rrpl,rBaa pacrrpel\eJreru,rFJ 1rr1'relrcrlrrHocrrl paAI,lo!rsJIyrIeIIrlfl

Coruqa.
Dncuepr,rlleurr,l lr rIpeArJaprI'rc.rrbrrr,re ua6.,rtoAeslrn npoBo/{rr,rr.i,rcrr IIa rIo-

uo4nulrurori roplraorrraJrruofi pou6lr.recnoii alrrenrre, AaDanuefi BoBMo[{IIoc'rL

nec'rn na6nmi(crilrrr orioJro AByx rracoB n cyrrill. B nacronrqee BllclIFI u cra-
4r{I,I },I3IOTORJrCrrr{Fr rraXO/U,I',rCfl IIIUpOI{OAlrafraSOrrHafr yrOJIrtoBafl aHTeIIIra,

Koropaa 6y4er crrorrrr,rpoBarra 11a rapaJr.rrarilr,r.recftorli ycraTroBr{e c aBror{a-
Ttrarec rtI4r'r co rr Ilo B olI{IIcriI4 eM ott.r.rH qa.

$ 2. fipueunurl

.[.rrrr yuenu]rc.Erlrfl rlorcpb r,r o6.[crrrcrrrrfl cof.[acor]aHtrrfl rrpr{e[,rrrrln ycra-
HaBJrr,rrJacrcrr rrcrrocpeAcrreHHo .ua arrrolurc rr coci(lrllFICTcrr c 6;rortorr rrrrAl,r-

Fiaro pa c flcrlrra:ilbrrbll{ DIi I]arll,IpoB arr TILINI ri a6o.rrelr.

13xog rrpr,teM.urrr{a. Rxolq rrpr,rerltli,Itta cor',rlacye'rcfl c aurelruoi'r rrpri
lo[ro]ru{ rrbrcoliorracroruoro T parrcrfoprralopa (r[ur'. 2). FJa ape,ur fleprJoro
rrpoxolrrl{erirrfl I{rrarraBoua JroJrrrpr,riJor}arrrroe pe.rre l1P-2 rroAriJrrouae'r ero uo-
pes rpauCrpopxlaToll It iltlrc[111c, a ]lo llper{tl l{Il\/x IIoCJJeAyIoqrr\ - It aliBl]-
rarerrry arrrcrruLr, 'llaur,rrr o5paaou, rroJrllblii r{r,IltJI pa6orrr cncrirporparpa
cocTolrf rI3 lri)Ox rroc,[c/(oBaT0"rr6lrr,IX fipoxol{ox 3a/\a[rroro Ar4ara3orra trilcToT

u 3a}lr,rx{aer no lper{cllrr 0,0(l ccrt. L[a lperrn roAItJIlo(Ie]ruu BxoAa rrpr,reM-

urlrta rt olttlr.rllLlJICHTy arrTerrubr, ilhrcoriotlilcTo't'ttsr.ir rparrc{roplraTop 3a['tlll{aeTcfl
rrar{ollorno rJ'rolrbn{ pe.rue, IIP-1, {ro rlco6xoAI,Ir{o I(irrr ycrpaneHr,Ifi rrpocarrr{-
IJaIll,IrI Cl,IrHaJIa C alltCIl.IIbI 11.0l103 nIeiiiliOHTaI{TlryIO el{I{OCTE.

l-Io.nnpnaoraHlrbrc pe.lrc, rrllur{ol{errllrrre n ,t1antrofr ycTarroBI{e, ltil'Ielor rro-

crt0.rrrrrio o:r.irrrrlarorqyroctr oT o6u-iur,rx pc,ne ltorlcTpyltqrlrc, o6yciloBJIer{Hy}o
rueo6ro4lrlrocrrto cRC/\orllIrI l{o l\{Irr:tl,t.rr}ri\I& (0.5-0.7 udt) ucutltotrratturoi,i
eN{.r{ocTt{, tr eil{riocrll tioHTar{T 

- 
}\/racca. o6a pe.rto r,rAcrrruarHrrr rro rrolrcrpyri-

qllrr r,r BBarrMoilalrerrrleMr,I. LIc'r'rrocrs lrx l)a6or[I n 6o.rrr,ruoi,i crcllellrr r]aBI,r-

clrr or 3aBopa Meinl{y rtoll'[arirarlu, rtotopt ti,ir l(oJIuteI] 6LITL B IrpeAe.[ax

0.t-0.2 unr.

4rn rroJryrrorrLrrr rtplrnoii, -\apanreprlByroqeii fl3MerreHUC lIyBc'rllrJre.rIL-

rrocTu IIplr0rrrrr4r{a IIo /{lIarraBorIy, r{ 0rtB],iIlaJIe}ITy aIITCIIiIbI nO,I{l{JIIOaICH III}I-
Morroii reueparop, co6pannuii Ha ,rraNrlre 2lf2c, IIa aIIoA rioropofi Harpamc-
trrre IloAaercrl ToJIb]to rJo rJpeM[ Ita]ItAoro TpeTbelo EpoxoAa Ar,IalIaSoIIa.

V c r,t r rr r c JI b lt J,r c o It o ri .r a c r o r 6I .- IlByxr{acrta4rrrrtt, Ha JraNllax
ruua 6IItt[1 (JI1, ,iI2). Oco6errrrocrtro ero (HaH !r clreclrrerrr n rerepo4una)
rrnJrflcrcrr cnoco6 uepccrirolinlr rryrerr r,Ir]McucIIIItt uarulttrroii nlloHI{I{acr\Iocr,?r
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c0pAe{IHurioB r{oile6aTeJrr,}rbrx ltor{TypoB rrpr{ E3},re}reHr4l4 cTerreHI{ r{x I1aMa-

rtrrrrruBaLrLrfr. 'fopor,r71ur,re rtorrryprrbre iiaryrrlr{rr, cocroarqrle !r3 irerrlpex

r:rr4rnoB, traMorarrbl ua rleppr,rroBbrx ItoJrbr{ax (uaTcpr,ra.rr PLI-50), Ir,rar{crpol,r
7.8 uu r,r o'r]repcrirer,r 4 l,rnr. Iio"rir,qa c itaryruxatrr,r notreqarcTcl I Ba3opbl

crteqllaJrrrlir6rx SJIeItTpoNlarrIIi.ToB, co6pa.rrrrr,rx r,ra rptruc$opr'ra'roprroro iHeJre3a.

O6uorrru aJJcrtirpoNIarHr,IroIr lrMelor no 5000 Br,r'rriorr rrpoBoAa IIeiI-0.12.
X,ioto;1 rrepecrpoiinrr iiorrryllorr npu nor{oulrr rroAMarHrrrrr,rBarrrrFr cepAerr-

MriorJ lre lIoB [11. Ou 6r,r"n lrcnonsBo]rarr r{ [pr,r Hor]crpyr,rpoBaHr,rtr noHo-

ct[eprroit crarrqutr Iipuucuoii acrpor}rl3lrqecrioft o6ccpna'ropwt [21. ]lomuurr
ero flpetrN,ryrqecrBoM nepe4 rrexalrtrqecrtuu cnoco6onr [epenpbrrrrr [uarraaoua

/0 20 J0 40 00 00 70tn,4

(Dlrr. 3. lJanzclrrrnocrr go6pornocru
nollTypa oT ToHa IroAMarHuqr{Ba-
rrrlfi . Co6crserrHarr qacrora r{orrrypii

Merrflercrr no (pnr. 4.

{Dur. 4. 3anucuuoctr, qacrorl,r

nactpofinu nplreMHr{Ka or rofta
IIo[Marr{u!Ir{ B arrrrfi .

rracror (rtoloprri,i rrprIN{ourre'rcfl rJ cor]per,relltlblx I,Iortoc(beptrblx cratIIlI{ftx
r,r B cler(rporpa{c, cr{o}rcrllyr[poBa]IIIoilI u Anc'rpa"rillr,t [3]), fltt.rrflercru or-
cyTcrRrrle rllyrrllrxc'j nolrraNToR I,r BpalqarcIqIrxcri c 6o"ururoii cliopocrblo
6nortotl rrepe\'rerrr{rrrx riorlAcrrcaropoB, rrpocrora crlrlxpottI,IBill(rII,i c pa3Deprliofi

.rryrra rra ariparre aJrcnrporrrroi,i rpy6riri [r BrIarIi,ITeJILrto 6oJlr,ruatt trIaH0I{MaJIL}IL)

rloBil{o}r{rrafl cnopocrr, nepr:c'Lpoiirilr. 04uarto rptrMeIIotMC rlarrril'rrlIrIx r]ai)t,ro-

Nrol.pou Ha cToJrr, Ilbrcor{trx qacToTax n]le/{cTaBJIfIe'r' CO6Oi,i .LItsIJeCTIILIe frpy/(tIOCTrI.

t. O.rcirr, Hl,r3riarr 1tro6lloTrlrocrb rrosrypa IIpr,r orcyrc:IRTII{ no/IN,IarH"[I(tI{-

lautrrr Lr jBeJIIr(retrlro aroii 406porrrocrr{ s AectITItI,I IlaB lrprl }neJIrIueIIIrJ,l
rota arepeB o6r,ro'rriy aJreH'r'por'rarrrlrra (r[r,rr. 3). D'ro nc4et It y]]eJII,ItrctIrIIo

aryrlc'r'BltreJrr,lrocrr,r rlprlellIlrIIta lla 60.[ee BSI0OIirrx qacToTa,\ trpu.l'reprto n 4-
5 paa (cu. rfur. 5, rtpunarr 7).

2, [rIeMerreHuc I)oloHarrcHor,i.racrorr,r r{oHTypa rrpr,l roAt,ilu]lr,rrr}IBalrrIi4

oro ccpl{orrrrr,Ilia cRfl3arr.o rloJrrlrHelirroli 3aR!IcI'rMocTLIO C Ci'IJIOli TOIia rlCpeal

o6uo.uty aJrcrrrpoMarrruta (r[ur. 1r). 3ro cyrqcctrcttrtrrii Ilelocrarori nprl
aBTol,ra,rlrrrccr{oii rcpccrpoirrie, rrJBrIBillo{r{fi curr,rnrautro /{rlanaBora IJ o/{LIoM

YIIACTI{C II ]]ACTfII'IRi-IIII{C CfO B APYTON{.

3. 1[pr,r rraJIr,rx roriax rrol{rrarr]!rrrl{laIIIIfl (tta rulatto,Iacrorlrort yrlacrr{c
guarraaoira), rcJrcAcrr14e ur,raHoiir 4o6po:rrrocrll Hourypa, BoBr,Io?ItrhI cp6IBLI

r{oJre6a}rr4r? D rcrcpoIlnrre,
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Mero4u ycrpaueur{fl arrlx rpygrrocreft r,ra,no}neHbr Htr}r(e.

Vcn,r14Te Jrb Br,rco x oft qacrorbr zMeer xoe{suqueur yczJrentrn
(ua uacrore 720 Mrq) bxolo 10, Aocraroqntrfi gnn roro, .rro6br rrryrlrbr

CMeCVTeilil He oI{a3LIBaJIu Cy[treCTBeFIHOIO BJIUflHI{fl Ha pa6Ory yCTar.rOBr{II.

Oc.ua6reuue cr{rnaJra, noroprrr)r [poxo[],rr rro BepHaJrLHoMy IiafraJry, ]re Me-
nee 300 (50 q6).

Cmecurerrr, BrrrroJrHeu lra JraMtre 6)Itlfl (JI4) n rpr4oAHoM ee BKJrro-
qerll4r{. Honcrpyxq[fl npuMeHeHHoro BAecr, MarHurHoro BapzoMerpa aHa-
Jrorurrrra nrrrueonucaurIofi. Hauptmeuufl czrrraJra r4 ferepoArlHa [oAarorcfl
Ha olny z ry )He cerl{y. Ilponaenryroquafl aracrora BbrAeJrflercrr Era ano4noft
Harpyaxe cMectrreJrrr w no[aercrr ^{0,
Ha BXOA yotrJlr4reJrfl IIpot{e}HyToq-.
nol.l qacror:r,r.

lerep oArrn. B onrcnBaeMoM
rrpreMHtrHe aracToTa leTepoAr4Ha BBr-

6parra HUlr{c rracrorbr czrr{aJIa rra
BHar{euue rrpoMe]r{yroqlror? .ractoru
(22 Mrq). 3ro o6ner-raer ycJroBrlrrr

calronoa6ynrAeuufl u corrpfl)HeFrr4e

c fionrypaMrr ycl4JrrrreJrrr nnconoii
uacrorbl a cuecarenirr, llocne4nee
o6rgcunercf reM, qro c yMerrrrrre-
Hr{eM rracrorrr xoe$$uqtre}rr rrepe-
Kpbrrr4fr rro ulrJlyl{TITBHOCTTT yBeJII[qu_
BaeTcfl.

,{;rn IIo;ny.lernar ycrrofrar-LrBr,rx no,tc6aurat? rJo BccM [r4arraaoHo alacror
B rc?epoAr{ne 6sr.na npI4lrel{elta JraMla c 6o"rrsrrorl ttpy'raauoir xaparrrepr4-
crI'IIilI - 6tIt5ll c rrapaJrJIeJrbrlo Br{JrroarcuurrMlr .r'prtol(a[{u. ]tonc6auun, BoB-
6yirli{acur,re B l{ollrypc, uoAarorcrr .rcpea uo6oJlblrryfo ol{rtocrrr r1a orlecr{TeJlr,,
a ralill{c Ha I{aroArtI;ri'i uonroprlrelr, (.)16) rr ua cxerry l{Jrrr BrnpaltrtrrBagr[fr
tlyBcrBr,rreJrr,llocrr,r upr,relrrrrrJia tro iu,rarrasony. llpunqurr leiicrtlr,ra oroii cxeug
OCIIOBaII IIa TOM, alTO yBeJIlIrIettIIIO IIyIICTBI,ITCJILIIOCTI{ IIpI{en{ilI4I{il IIO AIAa-
rraso.tIy coorBeffcrllyer yBeJII,rrrcrrr{e aN{rrJr-rItr,y4r,t rto.rrc6autri:r rcrepo4rarra. ,[e-
reltrl'IpyrI [p]I rorroil{lt llf-I{12 curHarr rerepo/i(!itra 1,r tro;1aRal r]lirrplL{rrerr-
IIoc lIalIprliltetIIIe lIa oAfl.y 1,13 JIaltII ycI,IJI.IIreJIr trporUcltyrOurrOiil qaCTOTr,I,
N{O}I{HO lIOrlT!I IIoJIIIOCTT,IO JIr{1{rJr4A[tpoBaTr, ]ropaBrionrepirocTb ycrrJlc]rrrfI 11o

/u4ara3oHy ($ur. 5, r{puBarr 2). tiaro4lr,rii rrorropr,r.ro.rr, rreo6xo/u4r\{ B cllrtg-rr
C TCI\{, lITO O'f III)uelIIIl1lia Ii llttl(I4IiaTOpy lttrlIprI]lteIruIO liaCTOlrrrr UeTepOAr{rra
uplrxollr{lrcfl rloAaBarrr AJI4Hlr6rr\r rioancrraJ-rLntru na6encu (cu. 4aree).

)rcll.nr,rreJrB rrp oMclt{vro.r uol? ar&crorrrr (ynq) cocl.or,r r,r,
rlrrTI{ r{a01iai(olj, r,I,3 tioTop6rx r} IIeprJoM, (teTr]opTolI I,I flfrTO[r npunrelrcrlbr
rlaMrbr 6Etzr (,1I7, JIt), JItl), a Do lr?oporr r{ rporEenr 6ti4 (JIS, JIg). IIa
cerl{y .TIaNITTEI JIB rroTqaerctr }Ialpflir{e lttc l\Jrt] r{opperrqtr[ rryr:crBrrreJrr,Hocrr4
rro AlIafraSorry.

I{acxa4u )/IIq, cciSpauuue }ra .rraMuax 6}It4, uueror rtoas$lrqraerrr ycrr-
ileilltrt llopaAlia L0-12, a fiacnaArl, n Itoroprrx rrpr{Merreribr JraMrrrrr 6lt1r,
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tDrar. 5. 3asflcl.rN{ocrb qyBcrBflTeflbEocrtr
npr4eMEufia oT qacT0T6I npu uocTofiulroM

BbrxoArroM Earlpfi E(erlul(.
1 - 6eB HoppeHqur (ABhrx: 1); Z - paooraer cxe-
Ma IIO[[epmar{rrs IIocToHr.rcTBa rryBoTBuTeJrr,HocTu

rro llllal]a3oHy (t shrx :,/r.)



1r[,relor i\rancrrMaJrbrroe ycr{Jrerrr,rc or{oJIo 5. 'l]arurrr o6paaolt, N{aI{cI{ilIaJILHoe

ycr,IJrcni,Ic )/IlLI , [p!IN{epuo paBlloe 3' 10+, Iocrarotl llo /(JIfl roro, rITo6bI

Ira I\0TOI{TOp IIOAaIJaJICfl CI,IUHaJI IlblIIIe Ile0IiOJIJ,liII-\ l{CCrlTbIX AOJIei'i BOJIE,Ta,

o6ecue.rltsarcqrrfi /{eTeI{TI,rpoBaHJ,Je Ea o:r.tlocllTcJILtIo JIlrH0iiIIoNI ytlacrFio

X ap aiir0pl,I0lt]{til'I AlIoAa 6:\ 6.

Ilpur,rcucunc /(ouoJrr,rro Bbrcorrori rrllol{e}r{yrorrrroi,i ,iacrorbl o6yclou;ueno

rreo6xoAr,rMocrbro o6ecue.rlr.rt /\oc'fErroquoc ocJra6JI0ttIIC ro sepItaJIbHoMy

IiaHaJIy, Tart 1{aii II0JIOCa IIpOtrycltaHl,rrr ycL{JlI{Te,rrf BbICoI{Oii rIacToTLI Otletlb

urrporta. lllupurra noJrocbl lrporycltaHlrrr YllH 350 rirq.

.{o.rel(Top r,r yCr,rJItr.r,e Jrr, trr,rBlroii .raCTOrbr. l.loCr,OArrnan npe-

MeuI,I Ha tsblxo/(c AereliropHoto I{a0tial{a rlt6paua paBlrOii t5(J lrtiCCtt, 'rrO
flBJrrrercfl r{oMnpoN{I,rccuort Berl,rqlrnofi npll ]neJIaIII,Iu l;bllroJltlllrL ABa rlpo-

rr,rrroperrarqrrx AIJyr Apyry ,r'pe6onauurl: yBeJII{rIeIII,Ie qyIlcrBtIreJILIIocrrl (yBe-

Jr!rrrorrr,rc yopeAlierr-r,rfl) r,r yne.un.rerrue pa3peluarurqeii cnoco6troc:rlr ycraIloBItI'I

(yuerr rurcnr,re yc,pe4nenr,ur).

lJanprlnerure Ha yctrJu.rro.rrb Hr,rai{orli qacrorbr cIII,rN{aercfl c AeJIl,IrcJItr,

Tan HaH orro cJrr,rurnorr ueJrlrr{o g,na.nr,ruei?rroro ycIrJIeHI,iFI JIaNIIToIi 6IJ9 ("rrer:r,rii

Trp[IoA iIt3). t] CI]flBtI c reM, qro BLIxoA IIpI,IeIIIII{I{a CoeAI{HeH C IIHI{rIIta-

Topol,I AJII4r.lrrLIM anpaHrIpoBaIlublrI Ita6eJIetI, erl rrOcrb ItoTopolo oHOJro

10000 uS, oltotreqHag rraNrrla rrp1reyu1lHa (upanr,rii 1pflog JIt3) pa6oraer

rJ p0lr{i4N{e ltaToArloro IIoBTopI,ITC.[u.

$ 3. llrrqu(arop

H;rclri r,rr,'lr,lxaropa Ir[Ico'ro c I]rJIIp]rr\II,ITeJIrtxIl{, SottlpelncrparolloM 1'r yc-

TanoBfiaNrr,[ Axrr npr,IrryAJ,r.TOJrr,rroIo r]o3/Iylultofo ox.rIa?fiAcll.l,Itt IIoN{eIqcu rl oT-

71er.nr,rroii croi.irrtc, 0rrapoltlloii l,IB yriloRolo )Ite.rICBa.

l'crropa.rop pa:lr]op1.r{r,r. llpr,rrrrqr,rrr 71cl:iorBrll rrl]lli\Ietielltroii cxeulr
reuoparopa rur.rroo6paauoro rranjllriorrr{fl pa3I}cprrirl ocrlollall rla 6uct'prll't

Balllltc 0lrriocltr uol)eit rrrprlrpolr jl t/+ u o rlrocr,rreJrt rto nIeAJI0IIHor{ oo ptl3-

pr4c (tto onpc/(o.uorrlolo rro'rcnqr,ra;ra) rrcpc3 rrorrro/l i1 15. 'I'atialr oxcN{a

o6eclo-rr,rrracr xoporryro .nr,rrrciinoc'rr, np.lr cra6lr"ur,troii pa6o'rc !I lJLICoItoNl

Halrplil{euurt ua IJrtxoAo, ,I{airustc oxcr\IbI 'riltiourl, qro rleplIoA rcllep]'lpye-
IroI.o rr-r,rJr0o6pnltt.roro Hanpuiltcll]ru paBou 0.02 cort. Ycu.;tutC"ut,, B lio'ropoM

nptlNrorrola iratr{ila 6 [[.3, Aael ua ]]brxo/{o cl,rrrx,lcri)IIqIIoo Irartpfl}I{eIMe IUI;I

rroAalrrl rra ropr,rsotIltnJrrrlrbrc rrir&o'rrrrriJ :l"rIori1'llollriro-.rry.tcBoii Tpy6ItlI. ([)a3o-

LrllBollclifl ocyrl(ecTrJJItleTcrI 3a ctlo'i' ital'oi ltto1-o collp0'l'l,tli.II0Illd.rl , il paBctloTBO

B6IxolIrrbrx itarrpaiHeHr4ii o6or,l-r :r'prroilolr 
- 

r]Er crro'f pil3urti(LI ll lIaI-py:JI{ax

auol{r1brx rlcuoii. Al,rn;rlrry/{}, rliitrprri,ti0rlrrtt ]lilr]nop'uirt nroitirro l)olyilI,IpoIlarb
npi4. Irotlorqr{ rrorcrrr{r{ox{crlla, yc:rauou.rtcuuor() rtit rr''pr'11ut'i,i rriluo.]Ir,[ !IHII!l-

Haropa.
Cxelra IMTnTIIIfI oSrlorori )ttlr'ltt'rtlLIx rilI]t,toAtotlloB.

B cnlar,t c Lteo6xo4nr\{o0TJ>Io ycrparlouIIfI crtia'l'I.r,i ,racr'o'ruoro ArIaraBoIIa
B CrO TtarraJIe rJ cxeMe trI,ITariI,Itr o6lro'roti lIaI'1r.r,11'llLI\ IlilpI,I0llc?poIl np[I-
Mefrclro J,rcltalncrlr,rc tru;roo6paauoro traflpririclr,il c 'r'cur .rro6r,r rJ IratlaJrr,-

HOM y1111g'f ic l{r,IanaSoHa rrpI,ier,I11uri rI0]lcc'fpa]IrJa.rrcrr xrci'(,rIeltrrc0, rIerI 1:] lio1lqe.
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Tor,qa, upu rr.rueiiuoii paaroprlie Jryrra DJrclirllorrrroi,l rpy6rur noJryrrrlrcri
6onee patrnoN,roprtoo pacnpeleJrcrlue rracrror rro Ar,rarraaolry.

lIeo6xo4u,uoc ur{/{or/ril[rcrreur,ro nr,r.iroo6parrr.oro rrarrpfl]rierlrrf.l llor]c{it01gq'
Ba crICT ar,r6opa ooorBCTcrRyroruel.o yriacrna coroqHoiAi xapaxTop?rcrr{rta
.raMrrbr tit{4 (JI.t7). Ilaupnmeur,rc, crr}nlactrroc c arroTla oroir JraMrrr,r, yc:r.r:u=-

Baerou OAIIl,rl,t ltaol{aAoNl Ila JIaNIIIe JItB r,r .repCa rlcperiJrlorrareflr, IIoAaeT0ff
Ha corltr{ ,lalLnu .ll19, B HaroArryrc qcnrr noropo1i BrtJrrorrerrbr o6lrorxu
rIoAt{atIIlIrr,uBarIrIfI NrarHr{Trrbrx Ilap-r,rorrcr]loB, Clrerqcrtlro rra cerHax JIaMtrbr
6H5C (Jl19), rpr{ r{oropoM
o6ecrc,lr,ilu0rlcfr oeo6xo4rauat

{oprua rr ailr uJrrrryAa rroAr\rar-

IIUTItrBaIOqCIO Ira11ptrll.{e}rufl,

AJltt paSJtl,l.alHLIX CItBCi\{nJIrIpOll

JIaNrn pa3Jrrruro tr{ rroq6r,rpae,r,-

cfl tIcpcl\rcH.rrr,tN{ coilpoTr,rBJr0-
utretf.

Cuerlia a;rsr rr,rii ncperr;tro.ra-
TeJrrr IroSuo,rIflcT IrepeBocTr4

y0Tarlollrry c pclr{r,Il,Ia aBToNtit-

TI,Irrecrioro nepeftpbll.rrrr i(!ra-
IIasOua rracToT Ea py'rrryrc
nacrpoi,ilty, ocyrl[oc'r]lJrrreMyro
IIpLr nox{o rrll,r rroT0Irlr4or{c1,pa,
yrrl)arJJrrrctrr ot o c: ncpe71.uoi,i

uarreJrrr 6norta riu/{r,r{a1.opa.
B aroM ciryrrao illlurtenuc r{a-

clt'oT6[ oTCrIUit6IIlaCTCfl I]O OT-

rpallyr,rporarrrroii u r,rorarcl)-
qax ulriaJrO 1\4td.rrJlrraMrropMo'fpa,

(l)r,r'. (i. Slropr,r uanpruneutrrli r pitit,rr,trrHrnx
?orr1{alx orcMr,r pitj(rrocncntpor.pa{a.

ilti.lrrcqeHH0lto B I(elIb Jtt,t.rtttlt4fI I{aIH[11]ublX
Bapr{orrerllon.

c x o r'r a rr lI T a rr rr l o 6 u o r o ri rt o r\r M y r a q 1,r o rr lr u -\ p e Jr e. Cnl,r*
nraeur,ri,i c ar{oAa JI1.3 cr,rlua.l urr.r-roo6paBuor.o rraupflir{0:nr,rfl ({rlr. 6,o) uuS-
Sepeurlupyercfl tr lrocJIo orcettlil,r orprrrlareJrr'rloro nr,r6poca Iiprrc,I.aJIJr!(rrecltr41r

ArroAoM Af-U25 ({ur.6,6) rro;1ae:r'c;r rra ccruy ir{Ayrqcro uynyrr,rrra6paropa
.1I20. Ilaarra'rcttlro 0ror-o uylsluntt6parolla 

- c11rrr4Hyrrr rrarraJra cpa6a,rr,r-
BaIllIfl Ilcox rocJrc/lylolqi,rx olrycliour{x cxent 14 peJre rrpflMeprlo ua a/" npeue1rtr
upOxoll{AC.tIIIfl il-tl.Jr.bI, .rto tlCo6xolltalto B c]rflBr,I c rrrleptlr,ro}rHocTbIo no},rMy-
Tal{r,Io}ru6r,\ pe,rle. IIa rraupyBti0 JreDor0 rpr{olta JI20 uo,,ry.rnrorcrr fiNrrryJrr,cbr,
uao6pa[tourr.brc rra Q.ur'. 6, e . l{r,r{{operrp,rp"vrr lrx ],r o:rccl{ar{ rpu rroMorrul
Itp[IcraJrJr.rrqecriol.o /(r,ro/{a or} r,rrIaroJt]rrrr,rii ur,r6poo, lloJrylrtr4M rrooJrcilosareJrr,_.
lIocrB nr'ruy.[scorr ((tr,rr. 6, a), ol'clarcrqtr,\ or l{Mrry.rrr,coB, i,rao6palrclrrtr.rx
Ha OlIr. 6, 6, upnnrcl)IIo Ha n/* ucpr,ro4i,l tru;roo6paarroro Earr])[]r{crrr{rr (utar.
alro ?o ?Itc cauoc, orlepelrtarcql,lx i]rl.l. tlrliIyJIrrcbI rla 1/, [cp-r,rolta). ] loJry.rc[-
Irble l'rNfnyJlbcrr (r[ur'. [i,a) crlrrxpolrr3l4pylor pa6ory rcc[arlrerptrr]rroto r{y.rrrrrrlr-
nr,r6pa'ropa JI2t, ua aHoAax l{oroporo rro.rryrrErrorcri rrprix{oyroJr1,}rr,rc rroJre_.
6anlrn, uao6parrteuHbrc rra pr.rc. 6, [) tt e. i]:r,r,r rio,rrc6alrun noAarcTct.t ua yca-,
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JrtrTeJrbrl)rm JraMrry [I22, n auoguori r:Iarpyarte tioropofi BHrIoqeH],r o6uorxu
rroJraprlSoBar1Hr,rx peJle raH, .rro6br BxoA IlptreMHzr(a IIptr rpex ilocJIeAoBa-
'TeJIr,Hbrx ficpr{o1ax ur,noo6paauoro rrarrprr}I(eHr[fl oAHy rperb Bpeil{eHr{ (o4nn
'uepuo4) 6ur no4H,nroqen H aHreHHe, a ABe rperr{ BpeMeutr (4na uepuoAa) -It onBr{BaJIeHTy aHTeLrHrt, Bmec're c arrrrr B qerrlr ycr,rJrlrreJlfl Beprrlr(aJlr,Horo
lori(roHer'u{fl cpa6arr,rnaer rperbe peJre, Koropoe yBeJrtrrrlrBaer [ocrorrHHyIo
EpeMerltr B elo cxeMe Ira Bpet\{fl, rlolta aHTeHHa oTKJrIorreHa, rIeM yMeHblrraeT

{nyrryaqzu rtpznofi xryn{oBoro reueparopa n xpunoft co6creeHrlrrx myMoB

rrplrei\{flzr{a lr o6rer.raer BrrayaJrr,rroe ua6rm4enue z o6pa6orriy trolyrraeMoro
3r{cfieprrMerrTaJIr,HoIo MaTeptraJra.

Cxeua rrtr(raHtrrI aHoAa rrryN{oBoro reHeparopa co6paua
r{a JIaMlax JI23-24. Haasaqenue ee - rroAaBarb Harrpfl}HeHtre Ha aHoA Iny-
MOBOTO ferreparopa ToJrbrto Bo BpeMFr BToporo tr3 Tex AByx rreprroAoB rrr[Jro-

o6paenoro Harrpfr?fieHufl, HorAa BxoA rlpueMhuHa nognrlorren n DnBtrBaJreHTy

aHTC.tIHLI.

3ro Iocrtrraerctl cJreAyrorqr{}r o6paaou. floc.ne 4r{SepeuqrrpoBaHufl
rrpflMoyroJrblrbrx r4MrIyJrLcoB, cutrrraer,rbrx c JreBoro aHoAa Jrarrrrrl JI22, w

coorBercrByroqefi orcearnu rrpr[ noMoqrr AZoAa, rroJlyrraercfl rrocJIeAoBa-

TeJIEHocrb rloJlolnr{reJrbHr,rx zMnyJrbcoB ({ur. 6, w), eatyctr.amqr4x nr4yrquft
uyrmunu6patop JI23. C upanoro aHoAa aroro MyJrr,rnnu6paropa r4i\rrryJrrrclr
({nr.6,a), ycr,ruenubre JreBr,rM rpr{oAoM JraMrrbr il24 (pnc.6,,r); roABol.trrcfl
K cerr{e flpaBoro rpr{oAa JI24, a naroAe Horoporo Bnlroqeua JraMrra IIl
IrryMoBofo reHepaTopa.

lfaxuru o6paBoM, ar{oAuoe rralprl)fle}rrre rroAaercfl Ha aHoA JraMrrr,I mvNro-

Boro reueparopa roJrbno Do BpeMfl rperbero rra rpex [epzoAoB uu.rroo6paa-
Horo Harrpfl)r{eHr{[, o6paa5,rcrqux qtrKJr pa6o6r cuexrporpa{a. Cne4ona-
reJrbuo, Ba BpeMfl rroJruoro ur4r{Jra pa6om (0.06 cex.) BxoA rrpr4errrrr[Ha
OItaS.bIBaeTCfl. [OAItilIOqeItHLIM: BO BpeMfI IIepBOTO [eprIOAa 

- 
It aHTeHHe,

BO BTOpOM nepr4oAe 
- H SnBrrBaJrerrry aHTeHHbr, a Bo BpeMFr rpeTr,ero 

-
m aroMy )fie or{BEBaJIeHTy rd ucroqHlrny xa.nz6ponouuoro ua[pa]fieHr{fl my-
uon (ruyru-reueparopy).

Mapxep a Barrr4palrue rpy6xu B rrepa6oueu yrracrHe
paaBepTItz. OCyrqeCrurzrr aBToMaTtrrrecHoe sacTorHoe rrapKr{poBarrr4e
Mo)*(Ho AByMFI rrpuuq?rrrr4aJrbHo paB[uqHlrMu cnoco6auu. flepnrrft tr3 Htrx
ocHoBaH Ha roM, uro co6rpaercfl relreparop c uacrotofi, rrafipz]rep, 5 Mrq
tr rlocJre cooTBeTcTBylorqelo aMTTJIZTyAHOIO OrpaHr4rreHtrfl n ycl/Jrellrrfr BErAe-

Jrflrorcfl 76, L7 tr r, [. rapMour{nu, noropbre coorBercrBylor rracroraM B0 Mu1,
85 Mrq u r. A. Haupnmeuue arr(x rapMoHux rroAaerca Ha c^{ecr{reJrb, HyAa
rro4aercr{ fi HalprrHerrue rerepoAr{Ha rrpr(eMHtrKa, 6rrcrpo MeHrrroqeto
qacrory reHeprrpyeMbrx rlM no.rre6 anuft or 78 go t2B Mrq. B narpysxe
cMecI4TeJIfI B STOr[ CJIyqae [oflyIIaeTcfl nocJIeAoBaTeJIbHocTr, Hr4SItorracToTrrErx
gMlyJIBcoB, ruJ4ptrHa Horopbrx orrpe[e.rrfercfl mzpuuoft uoJrocrr npolycma-
HZfl Harpyalttr oMeotrreilfl w ycilJrrrerrFr. ltpyuuurrl ]reAocrarxoM aroro r[e-
TOAa IIOJIyqeFIZfi TIaCTOTTIbIX MapOn flBJIfleTCfI TO, qTO aMIIJrtrTyAr,I rapMOHIIr(
paSIIE{X trOpfrAr{OB SuaIII(TeilbHo o rrr4qaloTcfl Apyf oT Apyra, rrro BeAeT
K pasl{I4qe B aMtrJrtrTyAaX [OryqeHHr,rx Hr{SnoqacToTHr,rx r4MnyJrbcoB B AeCflTntr
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paa. [tpoMe roro, aror MeroA Tpe6yer rrqareJrr,nori axpaHrrpoBnu BcrroMo-

raTeJrbHoro reHepaTopa tr Bcero Mapr(epa oT BxoAa [pr{eM}u{na u ycr4JruTeJrfx,

upouerxyrouuofi qacToTr,I, Bo ua6elxarrlre noIyrreHl,rfl i,. Jrolr{Hlrx czfll&r
JIOB.

llep e.urc"rreul'Ibre HeAocrarxl{ a roro }rer o Aa, a rar(Hte cp aBrrrrre Jrbno ue6on r-
rroe qI[cJIo rpe6yroqzxcrl Mapon rroar;oJrr[Jrrr [prrMeHurr, e 4aunofi no]rcrpyn-
quu 4pyrofr MeroA. Ito,ne6auun 7B-LZB Mrq, cHuuaerrbre c narogrroro noBroprr-
renn JI6, rroABoA.src.fl uepea ne6oJrr,ru[e eMttocrn (t-2 n{) H cernaM nflru
Barrepr6rx orptrrlareJrbrlbn\r cMelrleuueu 4sofiur,m{ rprroAaM traua 6I-12f[ (JI26-30).
B cero'ruoft qeIrrl na]r{Aoro rrB rplroAoB rlaxoAr4rcrl r(or{Typ, HacrpoeH}rr,rfi
rla TaHOe SHar{eHue qaCTOTLI reTepOAI4IIa, trPU I(OTOpOM }IteJIaTeJIITHO IIOJIy-
rrr,rrB lraprty. B llaHuoM cJIyqac rarrnrrl],I rracroraMrl flrJrflto'tcfl 7B Mrr{,
83 NIrq I{'r. /1., r,tro coorBercrBye'f rlacrorat\I curuura 100 I\trq, 105 Mru
,i ,. l. llpu conuaAeHl[fl Herrpepbll]rio r,ralrerlFrrcrqeftcn aracrorr,r 1'erepoAr{Ha.

c co6crnennoit .racrorofi naltoro-nlr6o r43 r{oHTypon, Ha r.re}r Boarrlrfiaror.
xone6anun nrrconofi cacrorr,r, orrrrzparcrqr{e JraMrry, B peByJrbrare arero

r ano4rrofi ee qe[r4 [oryqarorcfl nMryJrbcr,r, [rLrprlHa ]r aM[Jrr{TyAa r(oTophrx
BaBI4ctIT or Berrrq[r-rbr cMeqeurrn r.ra cerite, 4o6potnocrr{ r(orrrypa I{ aMrrJrr-.

ryAbr BbrcoHouacrorubrx Hoile6aHzfi, rroABoAr4Mr,rx n DroMy xoHrypy. llyterra
uo46opa clrerqeuuit Ha cernax rprlo[oB l{ofltr.ro goltttscn, rrro aM[JrrrryAa
I[ ruzpJ4rla Maport 6y4cr oquuaKoBor;t Bo BccM rrac'rorro]\r i(ilanaBorrc.

tr4e 10 rprroiloB, pa6oraroulrx B lraprepe, I nnrro.reur,r 1l o6rqyro ano4-
HyIo HarpyBr(y, c Hotopofi cHr4Maercrr rroc.rre4onareJrr,Irocrr, trMrryJrbcoB,

coorBercrByroqr{x qacrorrrbrM MapnaNr, rraqr4rrafl c 105 Mrq. 3'l,r nlruy;rr,cu
rrocryrralor Ha yctrJrureJrr, (.reean rroJroBr4Ha Jralr[br Jf31), uoc;re qero rro-

Aarorcrr ua rxgyrquft uynrrunu6parop (n33). l4uny,nrcsr, roryqer'rnbre ra
trpaBoM aHoAc Droro MyJrbrurz6pa'ropa, rrocJre 4noftnoro 4uS$epenqrzpo-,
BAHPTE LI OTCEIIITU AIIOAAMII A|-II25 NOAAIOTCfI IIA YCIJII{TEJIbHTTft TTACTTAI

(upanaa rroJroBnrra Il34), c anoAa noroporo uocrylaror r,ra cerny ononeq-
HOIO ycr{JrrlTeJrfl BeprrrxaJrr,Hofo ornJIoHeHr{FI B BrrIIe yBHZx o,IIr4rrar{oBofl

m4ptrHr,r rr ar,rrrJrr4TyAbl trNrrryJrbcoB.

O4ru lra rprroAoB Mapr(epa, cpa6atr,rnarorquii upu qacrore 100 Mrq,
pa6oraer orAeJrbHo. trl[uny.rr,c, noaunHarorqnli Ha ero ano4noft HarpyBHe,
yctrJrrrBaerca upanolt uonosuuoft JraMrrbr JI3t ra no4aerca ua rx4yqufi MyJrr,-
rzru6parop JI32. HaaHa.renne aroro nyrr,runu6paropa - Barr,rparr, oJrer-
rpoHHo-ryqenyrc rpy6ny rra BpeMfl Hepa6oareft .racru paaBeprnrr, uro oc)-.
IqecrBJr.Eerca uo4auefi orprrqareJrr,Iroro rrMrryJrLca rra yrrpaBJrflIorquir enexrpo4
rpy6Hu.

V crz r u.T e Jr b B e p ru r{ a Jr r, H o r o o r K Jr o H e Hr[.fl. Haupameure
ctrrHaJra troAaercr c oxoHe.rnoii rauurr (JIt3) upuelrHlrna axpaHupoBarrur,rM
Ha6ererrt Ha BxoA ycrlilfrlefitr BeprtrKaJrbrroro ornJroueuzn (nerafl uoJroBEHa

JI34) uepea rroreHr{zoMerp, BparqeHr{eM Horoporo peryJrrrpyerc.a. aMrrJrr[ryAa
troAaBaeMoro rralp.rlx(eutrfi. Cnlrrrlerpnn uaporpaanr,rx Harrp.tr)r{eulrfi na srr:
xoAe onoueqrroro ycr.rrvreilfi (JI35) o6ecue.rusaerc.E B Ar4arraaorre or 5 mrrl

4o t0 HrrI Ba crrer yMeHr,rtrerrtrfl arr o/trHbrx Harpyaos, Aocra,roquo 6onr,urx
trepexoArrblx euxocrefi z orptrqare.nruofi o6paruofi cBtrr.w.
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Cxeua rru raI{tr.s aJIer(rpoHHo-ry.resofi rpy6xz. B ycra-
HoBKe rrprlMeHeHa rpy6xa ruua 1BIIO47. tre rrpuMer{eutre ne o6ycloBJreno
raxunara-nu6o oco6r,ruu fipnqlrHaMu, r(polre HaJr[artr{fl nJrocxoro oHpaHa (ucuo.rr-
Byercfl roJrr,Ho ogun ,iryu). El cxeue frtrrautrfl [peAycrvrorpeHa BoaMoirfiHocrb

TorrHoro no46opa Harpfl)r{eurrfi ua ee eJrenTpoAax.

$ 4. Cuuorafl qacrr,

Bltuptuuteilv. g,Irrr rrl{Taur4fl aHoAoB Bcex JraMrr ycrarroBl{rl c}rourr{poBaHbr
B oAHoM 6.none rr rrMeror BJrer(rpoHHyw cralmrrwzaqrm. Cxeuu ux o6uuurre,
rroaroMy B rracroflrqeft c:ratre olra He nplrBoAflTcfl. Br,rcoxoso,rrrur,rfi nrr-
rrp.flMureJrr,, uurarorqufi rpy6ny, cna6xen eJrexrpoHHofi cra6urrwaaqraefi
rIapaJrJIeJIr,FIoro rl{rra, flptr.leM oco6enrrocr6rc ee EBJIflercfl rrpuMeHeHr4e JIaMtr

tuua 6fI7, r{oropbre, Hax rror{aeaJra rrpaHTtrRa, pa6orarcr B rar{otr pe}HrrMe

B[oJrHe HaAe]nHo (gla cra6w,rzaaqnr,r 6 xn JraMny 6117 neo6xoAtrMo oro-
.6patr rro HarrMeHr,ruelry ilpr4cyrcrBr,tro raaa B 6annone).

,{nn yctpa}reHtr-fl r'raBoAon rrepe}reuHoro roxa 50 rq Har(aJr JraMrr rrtr-
TaeTc.fl frocTo.fHIrLIM TOI{OM OT CIIeq[aJILHOTO BbInp_flMUTeJI_fI Ha CeJIeHOBbtX

ruaft6ax. .{nr o6ecueqeHrrfl rrocro.flHcrBa Har(aJra 6r,ura upnuerreua cxeMa

c ApocceJreM r-racbrrqeHufl rr aJrer(Tpouuofi cBflBbIo, o6ecne.runamrqaa rrocrofrr-
crBo Harrp.slr{eur{fl HaHaJra B npeAeJlax *0.1 n [pr{ uBMeHeHuz rrarrp.sx(eHufi
certr or L70 rc 240 n.

B cs.Eaz c reM, rrro BErxoA r{B crporr o4uoft r4B JraMrr cta6ranusaropa
Molner rrpr{Becrrl H peanoMy vBeJrnrreHuro nanaJra (Ao 9 u), B cxeMe rrpe-

AycllloTpeHo aBToMaTl4rrecfioe oTnJIIotIeHue ceTI{ nptr [oBbIIIIeHLIr4 Halpfl]r{e-
Irl(.fl HaHaJra BbIrIro llartcr{NraJrE,Ho 4onyc'rruoii BeirrrqtrHbr,

,{na monrpofl.s Ba Halpfl]neul{.rrMrr paaJrrrqHbrx Bbrlpflr{r{TeJlefi Ha nepeA-
seft uane.nu 6"nona uHArlr{aropa ycrar-roBJreH upra6op, noroprrfi flprr rroMorqr{

[eper{Jrroqare.u.s uoxrer 6rrrr BHJrroqeH AJrff uauepenufi Ha[p.fl]ne]rrrft 650,
300, 260 z 6.3 n, Ira[p-fl]r{eHr4rr cerm 220 e, a rax)fie aFroAFroro ror{a my-
MoBoro A[oAa JIl r roxa .repea o6lrorr(I{ rrrrraurrfl Marr.rI{THLIx BaptroMerpoB
(ua cxeue npu6op ne uonaaar-r).

"S 
5, MerorIIIta pelI,Icrpal\rrrr pa/([IorrBJIyqellrr.ff

l Ia {nl.. 7, a n 6 uplrnc;1enr,r o6pairrqr,t cIIvrMlto]l artpalla I,I}I11r{Itaropa

Bo Dller\'ur rra6nlo;larrrnlrxcr 23 4erta6pn l9It6 r. r,lellti(v tir.00 n {7.00
(npcua Nrociiorlcrto0) prlto rrcrrJrecnoB Ira/Irror,rB.IIyrrcni,tfl, c.rIe/(oBaIlIrIJ,tx o/(I,IIr

3a /lpytr.lt{ c trH're[)]taJrarir,r olr rrocrtoJrrrlir4x ccrtyrrl( /lo IIocItoJILItI{X l\IrItryT

III rrpol(oJr?r(&Brrrlrxcfr or',,1oleii c0riyrr/r{6r ,r{o rrocr{oJIbI{I,IX /{eCrI't',rioB CcI{ytIA.

Ifarurx ilcrrJroclioB pal(uolrlJIyrrerrr,rfl ro BpcM.E tra6nroTlcrn,rtll 6r,r.no Baperr{-

crpJ{por}arro recrioJrbrio /(ccrr.t.rtor}. Crlr,rl,rrin uolr,ilo6rtn 4.rra o6pa6orl{[I rl rIoJrL-

BoIraurIfl lrlrl,r, Tart rtart alrrlapal'ypa Ii aroMv BpclIeIII4 cuIC ilc 6r,rla oxort-
ucua (ue 6r,r;ro nrapori, IICT 3aIIlIpailIrfi .tryqa n itopa6r-ruol{ ytrlgtt," ,ur-
Bcprrtr{, rrel(ocrarolrrro xoporuo pa6otana cxcNra ]roA/lcpiltaItl,rs nocronutroi,i
rryrlcrBrrrc,lrr,rroc'firt ito /t(l,Iarrallolry l,l r. ;1.), tIa 3TI{X CIlI,illHaX IlI{ir{Ilt{,I tipLI-

.Batr coornerc'ur.\ror cr.r6ctn0rrutl[,I IrIylfarI lrpr,[crrtlrrtta, a pa3Irocrr, tle?ni\y
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(Drar. 7. O6paaqr,r tlrotorpa{rufi ri}o6pa}r(eHrlfi Ha '?rtpalre I'IIIAI'lHaropa'
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BCpXIIeI'{ lI It}l}I{IleI{ HpI4BbIMII XapaltTOplI3yeT paOIIpel{eJIetI}Ie IIHToIIC}IB.IIOCTI4

paAr{olrBJry{enrIfl (loilHrIa n /{r,rarraBo}re (cJrcBa rrarpaBo) or 100 4o 150 Mrq.
H colxaJIeruIm, c r,rollcrrra ortorrqalrtr{E alrraparypr,M Ao lrarlllcaHr{f

Aairroii crarbrl, B uacbr, rior/(a lraIIllaBJror{uocrr, Herrol\Br,{}rtHoii aH'reuur,r

AaBaJra DoSMOlnrrocTr, Ha6IIrc/tar], Co;ru4e, ripy'tlt{rnx BcrrJrecr{oB pa/(rrotrir-
Jryrrerrrrrr rrc 6n.rro. FIa $1,r. 7, ci upunc4cua {ororpaSrla Dt{parla rpy6rtu
uptl lro,qarlo na ltxol{ lIpI,IC}IIII,Irta, il}IccTo ctr{t.tlaJIa c a|ITeitlrbr, cr4t'iraJra

c DI{IJIIBaJroIITuoro cil rro r,lrlrre/{arrcv rr)rl.tor}oro roueparopa, urrl{Tl4pyloruero
coJrrreuHoe pa/l14orrBJryrrcrl14e. r{acro'rur,re r\rallr{rl cJreI{yror o/(rra Ba;1pyrorl
uepoa 5 N,lrq. 1t[a cu],rllr{e rrrl?firrflff ripuDar{ coornercruyct rrryNral,r rrpr,rcil,r-

rrrlna; llaccrorrrr-Lre Meirr/ty ur,rlnr,rci,i rr cpc/(rreri ripr,rBLrN{r{ xapanrcptraycr
r{)rBCTBuTOJI.bllOCTl) IIpIriON,Ill.J,l.Ha I,I eC I/i3[I0t1e1IlIe [O A]IailaSOIly (.rrplrT'epnem

flBJIrcrc.rl lloquocrr; r'errcllr{pyelrux rtaJrlr6poBoarrJbrM rry}roBr{Nr reuoparopoL[
no;re6aur,rii) ; paccrorIIIIIe r{0irtl(y u-r,rlriueii ri ncpXrreii, Brraqn'reJrrrrlo N{eHeo

ycpeAr{cHEoi,i Hpnnoi,i coorBercrByer rrouluocrrr paAr,ror,rBJr\treuflfl }r\{r,r,rrdpylo-

rqero Clo;nir{e uyn{oBoro rcHoparoJla,
J Ia Snr. 7 , e npuueyetl l,ecbr,Ia rre3rraqr{reJrruuf,r rrcn,uecr{ paAr,{or.raJry-

arerrrrfl, rra6.nlo;lanuruitcn B /loBoirr,uo y3rrol/t ArrarraBoHc qacro.f 30 anpcnn
1957 r. oI{orlo 17.00. [iart r,r ga $r,rr. 7, e , pa4nor,rBrryrrelre r.rao6painaerca
I,relrec ycpc,r{Helrrroi,i rilr,rrroii. flur,rurtu Ha d)r,rr. 7 or.rr,r.rarorcfl oAr,rfl or l{py-
roro lrcJrr'rrrr,rrror? aricnoarrqur,r rrpr.r t[o'r'orpa{uporarrtrr,r, f{tur rrcprnx ltByx ofia
paBrra rr0cnoJrLltr,rr\I rlllrtJraa,r pa6o.u,t cncrtrporpaSa, a rra nocJreAulrx -oI(IIOMy I{rIHJr.y, r11'o CriaSbrBaCTCrI rril y0peArrerrirj,r..

Btrrue yixe roBop[JIocr, o pyqloNr ynpaBi]e]urr,r rracrl or?rroii uplre,uul,rna,
Iioropatt Aac'r rlo3Iroinlrocrr, uecrrd rroupcpr,IrJ rroo ua6.irrollenlre Ba ?rarrerrerrtreM

pa/1(I,Ioi,IllJIyqe1Ilrr Cio.rruqa lra Hanoii-,nr,r6o oqHoii, r[lrncr,rponauuoii .racrriT o.

IIplr ercxl llal(o I,trlcrb rl Br{Ay, 1l'ro r:}cJIe/\crgI4e rl{crcpc3I,Ica alacTorHafr

rpaAyrlpoul{a ogr,roi,i J,r il rrrriaJr N,:rr,rJ]Jrr4aMilopr{cTpa, BnJrrolrerrrroro B rlerrb
[II,ITaI'IIIfl lIaflII,ITIl.],{X IlapnOlICTpOIJ, CIIpaIICAJII{Ra TOJILI{0 R CJIyTIaC LIilMetle-
rrur{ Tor{a or MettIrrILIIx oro f}rIaaIeIrlIi,i n 66.rrt,rrtrl,r.

f\,rrn cpaurrerlrrrr pe3yJrrrraroB rra6.nrolleulrii, lrpneolqnrlrJX B paBrrr,rc /1Htr
tr II0crtIIIjl, oqerlr Ilai(Ho, atro6r,I N,roillIIoc'r'b rxyMoR na;tra6pono.rrlol'o re11e-

pa'fopa ocraBaJracb rrocrorlrroii. iJ'L'o Bauncrrr B ocrror;rroM or auo4rroro
rol{a "rrauur,r ..lIt (2t\2C), rroropr,rft }ral(o noplroAtrrrccr{rr xofllpoJrlrpoBarb
tro I{IIJIJItrar,rncpucrpy lr [oliiep?nrlr]ar6 Irocro.arrrrrrrM poryJlr4poBnotf naupa-
?I{eIII,Iff IIal{aJIa alrotlt ralrusr.

$ 6. SaxnroYerrrre

Ocrrostrrre rrapaMo'lpbr paAr{ocrenrporpa{a ranoBr,r.
1. /{r,ranaaoH rcpc(pbrRitoMbrX rracror-or 100 4o 150 [,Irq.
2. IJepcnpurr,rc /{rraraBolra ocyfl{ecrB.rr-rrerc-fl sa 0.02 cerr.; BpeMfl rroJrrroro

r\r4rirra pa6orr,r cucr{rporpa{a - 0.06 ccH.
3. Illupurra rrorrocrr rrporrycl{a}r.rra - 350 nrq.
4. Yynctr:nreJlr,lroc:rL [prrelrrlrlxa ranoBa, rITo rrprt cflruaJre Ha BxoAe

o 3,5 ltttu, rla Rr,rxo/le na6;rro4aercfl luryrtparrroe flpeBr,IilreFrue crrrrraJra rraA
co6c'rnesrrr,rM rrryMoN,r flprreNrur{Ha (r,raucpeno no fCC-7).
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rlyncrnute;rblrocrb nptreMHuxa H rlrya[oBoMy paAIroI4SryqeHtrIo Mo]nHo

oxapal(repz3oBarb reMneparypoft a6conrcrno qep]Ioro reJla 7:40000K
(upr oruomeHatr ypoBHfl rroJleaHoro curHaJla H co6crBeuHoMy myMy trptr-

eMHZHa 2: t). IIpu rpuMeHeHur pou6uuecxoft aHrelII{bI c 4uarpaltuoft
rrarrpaBJIeHIrocTr{ onoJro 30o aTo anBrIBaJreHrHo AecfTunpaTI{oMy ypoBHIo

(CTOHOft}IOTO)) PAAUOUBTYIIEFITfl COJIHqA' IIPtrBEAEHHOMY I(O BXOAY TIPUEM-

HIIHA.

5. Oc;ra6.neHrle ro BepxaJlbnorry HaHaJry He MeHee 300 (50 ;16)'

6. Bpeun ycpeAHel{I{rr Ha BbIxoAe upl{eMlrzna or(oJlo 150 mxcen.

Ouucauuar B HacroflIqefi ctatre ycralroBna HylxAaercfl B pflAe ycoBep-

rueHCTBOBaHuii. B IIaCrOtIqee BpeMf SaHaHrItrBaeTCtI pa6ora rro ZBIOTOBJIS-

nzrO $otOper7crparopa, Itorophlft AacT BoBMolI{Hocrb npou3Bo4trrb CHtrMHtr

agroMaruarecxll qepe3, Ha]r{AyIo CeHy}IAy, uepea 7'5, 15, 60 cex. Ha trJregxe,

oAHOBpeMeHUO C uaO6palr{eHl4eM HplrBr,IX paAuotrSryrreH[fl? 6ynyr BileuaTBI-

Barbcfl rracbr c na6opol,r qra$p, yfiaabrBaloqux [ocJteAoBareJrr,Eo rloJloBr{r{y

cyTol{, qrrcJlo, MecflI{ L{ ro[.
Ann pacrulrpeHl{r AtrHaiutrcecxoro AltanaaoHa neo6xo4rauo 6y4er llmeru

ue .tuneii:uylo, a Jrorapla$ulruecnyro BanrlcrrMocrb Halrpfl?r{eHlrfl Ha BbIxoAe

rrpr{eMr{r{Ha or rranp.E}neur{.rr Ha ero Bxo4e. iltc;rateruuo rar(Ete yBeJr[qeHue
qyBCTBUTeilbHOCTII npI{eMI'II{Ha AJIfI perIICTpaI{IIII }Ie}Iee trHreIIcrIBHLlx BctrJIeC-

fioB paAr{ougJryrrefl}rfr (a'ro lronrrro rrofrtrrarbcfl ocylqecrBtrTb nptr rloMolqrt

cneqr{aJrr,}rol'o IIII{poltoloJIoc}Iofo ycu]JfrTellfl, ycraHoBJteHHoro Me?I(Ay aHTeH-

noii u BxoAoM upuerrtrrna).
Etpyunuu rreAocrarnoM AaHHoro cflel{rporpa{ta tnnaercfl To' alro AJIn

{oroperlrcrpaquu paA71ou3JIyqeI.I[.fl Coluqa na6lro4arenb Aorl)fieH Ilerrpe-

pbrBHo cJreAr4Tr, 3a 3r{paHoM, TaK r{ar{ cr(oJrbr(o-Hu6y4r npogoJr}ItlllreJrr,Irafl

HelpepbrBHafl r(rlrrocGeMKa or(paHa AacT fpoMaAHoe I{oIuqecTBo IIo 6orr,ureft
rracTu 6ecuo.reanoro tvrarepzaJra (upu qacToTe clreMolt B paa B MIII'IyTy

Ba cBerJroe BpeMfl cyrol{ AJI;I }Ielpepr,tnuofi c.reIuHI[ uotpe6yetcn 6onee

100 |ru unerlxlr). B cnflBra c DrtrM rpeAnoJraraercn B 6y4yrqeu trpr{MeHrrb

trHAr4mar6p naHopaMr{olo rtrrla, rAe IIO BeprtIKaJIII 6y4et ot.no5{eHo BpeMfl,

rro fopusoHraJrrir - 
qacToTa, a LIHTeH0LIBHOCTb paAI{OZSJryrreHZtI 6yger

{rxcupouarbcfl trBMeHeHueM flpltocrll nyua. flpu ra6oM MeroAe, pa3MecrllB

Ha anpaHe 300-500 crpol(, Molr(Ho ocBo6oAtrrb otreparopa or HelrpepbrB-

Horo ua6,nrogeurn, Br(Jlloarafl ycraHoBr(y Ha aBroMarurrecnylo pa6oty upu
cr(oJrbno-nrr6y4r repoarHoM rroBr,rrtreHtrr4 trr{TeHcllBHocrl{ paAldol4SryqeHzfi.

ORuoft r{B ocuoBrrbrx BaAaq Mo}r{er rrBJrflrbcfl rax}r{e pacurlrperrze pa6o-
qero AuarraaoHa crlenTporparla Hax B cropoHy rrralttrxr ran tr B cropouy
6onee nnrcoxr4x alacror

Pa4lrocnenrporpa{ cnollcrpyupoBaH u usroroBJlerr trpu aHrtrBHoM yqa-

crvtfi. cr. na6opanra B. H. fft,rntjna, KoropoMy aBrop trpulloctrr cgolo

6.naro4apnocrs.

1. A. Weis. Irunl< und Ton,
2. lI. A. Cann.r u A. Il.

219, 1957.
3. J. P. Wild, L. t,. r\{c

Jlureparypa
N 10, 1950; A. Weis. Frequenz, N 7, 1954.

A 6 p a M e Ir rr o. trilan, I{purucxofi acrpoi[ua. o6c., 17,

Cready. Austral. J. Sci. Res.,3, N 3, 1950.
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TTPOEJTEMA I{CTEqEHmfl BETqECTBA
I[3 CTAUI,IOHAPHbTX 38E3,4

g, P, fuIycnoeno

B ueprou paBAerIe pa6orr,I fiparno o6cyx{[aror0fi 6onee paauue rroAcqerhraBropa [1,2],
,qaroutre ,qJrfl emelognoi rroreprr lraccrr Co,[ErIa sflcro 1018 r/roA. a raxxre trpu-
BoAfircrr apryMelrrri B noJrr,sy roro, qro, no-BtrArrMoMy, nertctnztensEafl rrorepfi Maccbl
y Conuqa Ee rrpeBocxolirrr BaMerrro yr{aBarrfl\,rc BeflfiqtrEy.

Bo nropolt pasAeJIe crarr,I{ yr(aablBaercrr, qro B Eacrorrrree BpeMfi Mrrr Ee BEaeM
Bcex BoaMolltrrbIx Mexaul{Bntor nrr6poca BeqecrBa rra BBe3A, orJrllqalotqfixcrt fio cBoeMy
i{JlaOcy or Cornqa. floatouy e,qtrEcrtseurrrjl,i ruerop fioAcqera serosori [orepr4 r4accLr
y raHr{x aueag, ocoSenuo y 3Be3A paEr{ux KJraccoB, aro r,r3yqefirre tex a1p(enroB, noro-
prle Molr{er coBAaBarE nr,r6pacrrnaertoe rr3 BBeBArrr Bex{ecrBo B onpyxarcu{eM BBeBAy rrpo-
crpaEcTBe.

B rperretr paaAeJie uByrraercff Bo3Morr(Eocrb or{ertrBarrr Maccy, TepfieMyro BBe3AaMtr,
no trrrTeEctrBHocTtr eMrrccu osHofi Jrfr]Jfrv. Ho, RoTopyro AoJrlr(Eri co3AaBaT6 rr,16pa-
cr,rBaeMr,re aB BBeBA raar,r. Ioraaauo, rITo ra(atl JII{HrrE AoJIrr{Ea 6rttt r o6n1eu cny-
qae cflrilnoM cna6ofi ArrE uayqenrrrr paccMarptrBaeMoro at]([erra.

B 'reTrepr:ou pas,qerre paccMorperrbr re elpseHrn (cm. [15]), r(oropr,re [oJr]r{rrr;r co-
sAaBarr, nu5pacnnaeuLre r,r3 SBe3Abr ra3r,r B or{pyx{arouei aneagy cpege (nrexranealnoft
cpeAe rJrtr rar;osofi rynranuocrr). 3rr.r raarr cosAaAyr rre(oropyrc o6otouHy, KoropaE
AoJrrr{Ea yAaJrtrrbcrl or BBeBAbr. Ha o6onoury AoJr}r(rrLr geiicrnoaar:r, cJreAyronl[e crrJ]r,r:
rlepBafi cuna Pr, o6yclonreuuafi TeM, rrro aroMrrr or 3BeBAr,r Aorouflror o6onovry u nepe-
Aarot efi qacrr, cBoero rrMrryJrbca. Btopaa cnxa P2, o6ycnonnenuag reM, qro ABII]fiy-
rqarcrr o6orosxa ropMoar{rcrr oxpymarorqert ee raaosoi cpe4ofi.

Hporrte Toro, uacca o6oriourr.r 6yAer EenpepLrBno yBer[s[Barr,crr, Bo-rrepBbrx, 3a
cqer roro, lITo aroMr,r or BBe3Ai,r, apblBagcL n o6o,novxy, ocrarorcE n uert, no-ntoptrx,
3a cqor roro, qro o6onoqxa yBJre(aer c co6ofr. flprr cBoeM ABu]r{enr.rtr raBoByro cpeAy.
Cocrasaeao ypaBnertre o6orouxz, crrr. (23).

B caelyroqet pa6ore aBropa 6ygyt o6cyx(Aerrri Eaqa;rr,rrsre ycJroBrrn rrrrrerprrpo-
Barruff ypaBEearlr (23), AaErrr pesyJrbrar6r aroro trr.rrerpupoBaEvF- n 6yger npoBeAeEo
o6qee o6cyxgeune paccuarpznaenofi rrpo6rreMr,r. Fla6nrogarenr,uoft aa4aueft BAecb
fiBJrrrercff o6napyxreuue or{oJro BBesA rex a{(perroB, Roropbre Moryr co3AaBarr,cq o6o-
.no.lxofi.

THE LOSS OF MASS BY STATIONABY STARS, hy E. R. Mustel. - In the
first part of the paper the former calculations 'made by the author of the annual
loss of solar mass, found to be 1018 gr/year [1, 2], are discussed briefly. Arguments
are given in favour of the conclusion that evidently the actual loss of solar mass
does not sensibly exceed this quantity.

In the second part a discussion is given from which it mav be concludeil that
at present we do not know all the possible mechanisms of ejection of matter from
stars, rvhose class is different from that of the Sun. Therefore the only way of cal-
culating the secular loss of mass by such stars, especially by stars of early spectral
types, is to study those effects which can produce the gases ejected from the star.
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The possibility oI using ihe intensity of Lhe emission line Ho produced by the

ejected gases for estimating the mass lost by the star is sludied in the bhird part.

IL is shorvn that in the general case such a line must be too lveak for invostigating
the considered effect.

In the fourilr part the effects (see [15]), rvhich should be produced by the gases

ojected by the star into the interst,ellar space or the gas nebula surrounding tbe

star are considered. These gases lvill form some sort of envelope s,hich should move

away from the star. The following forces will act on the envelope: the first Iorco .1)1

is condit,ioned by atoms from the star rvhich overtal<e tho envelope and transfer part

of their momenta to it; the second P, is condilioned by Lhe surrounding exterior
gases which retard the moving envelope.

llesides, the mass of the envelope rvill continually increase, first, of all because

the atoms ejected from tho star penet,rate into t,he envelope and Iemain in it, secondly

because the envelope during its motion carries arvay the exterior gas rnedium. An
equation (23) for the envelope has been formed.

In tho follorving paper the author rvill discuss the inil,ial conditions of integra-

tion of equation (23) and give the results of this integration together lvith a gene-

ral discussion of the probiem. The obserr.ational problem is tho detection of the

elfects rvhich call be produced by the envelope in the vicinity of the stars.

LIACTII II

o ilIITTO/IIx I{3yLl]rHI,I}I llli}toBoI,i II0TEPI{ I{ACCbI SllIJSA;\il'II,I PAIIIIlIX
CilIII{TPA JIbtILI X I{ JIACCoII

1. 13 rrcpr.roi,i .racrtr pa6orbl aDropir Itl 6lr.rr rtpone7len no/(caIcr IIoJIIIoI:I

\raccrJ, lollrretroir eir{cro/{H o (io,lru11orr. Iier;yrr,ra'r'rr rroACuerol] rolia3aJrI,I,

ar1,o rrail6o,]rcc a0d)cfiTr{uurrnr nrexarruBrrou novcllrl NIaccu 0o"utrqell ,{ltJrfIcrcrl

TerrJtoBafl l1uCCI{u&{J,Ift. it'tor\lotJ BO/topo/{a I,I3 OoJltIeqtIoii i{ollolIbI, /{aIollafI
6.10r7 r/ro4; llro rrplrrropuo l 200 paB r\rcrrbriro, tIcNI tloreprl xlaccbl Coltr-
qelr rrocpoi{crBoNr rryarcucrrycriarrrrrr. ll cBoeii 6o,[ee rtoa4rci,t pa6orc [2] alrop
rrllOlrBlteJI 6O;tce ge'ra;lt,ubIi,i IIo/(CaIcr y6r,rnlr Ilarepr{II y Co.urrqa IlCJIcl(crBIIe

nr,16pacr,rr;airirrl a'rouorJ rrr3 xllor\rocrfepuIJx BCrrbIIrIeIi. 3to'r'trcl,lc'rer IroItii3&Jrr

.1TO TaNiliu lIyTCrr Oo"nrrqO T'epAeT rI]lali'l-LIaIeCIiI,I CTO.rrbItO i{tC BeII{eCTRa, .1{ilIi

!r lryilcrr ronJlo]loi;I i(]Iocl,I]rarlltl{, a lINre}Illo I ' t0t? r/ro71.

Iresyrlrarr,r flep]roii pa6orLr anropa (ony6.irr,rriona]IHoi,i rali]I{e u [3]) [og-
BeltrJrlrcb tipIIrI,IItc B pa6oro C. ii. 13cexcrtr,'cttolo, t'. l'I..[-[niro.nrcnolo,
E. A. llortorlapctra Ir ll. 11. LlcpeTqutlqetll{o [4]. YItalanIIbIe aBropbl, I,IcxoAu

tr3 pa3pa6arlruaenloii !l\{r{ rtoriqo[r{rlu o 'toN{, (ITo caxla coJllreqtrafi I{opoIIa

c ee jry"ralrra ,ruJrflerctr rlorortoM rropIIycltyJt, Aalor IUIE cll{elolllroi'i

nol,eplr [IacclJ Oo.rrulert tMCJIo, patirtoe 1020 r/rcl71. 3'ro '{lrcJro coorl]cr-
crr3yer r{arr pa3 uorepe }raccbr (io.rrrrqerr r}cJreAcrJMe Jlyqcl,rclycl{alllrrr. lfaxr,tlr
o6paaom /,\a?I{C Dra oI{CHtta yltaBLIBaer, qro poJIL }roplycliyJIuptlor.o uBlyqe-
rrlrfl 3 Deriouoii rrorelle Nracour Connqolr ue urpaor ocuoulloii po,II[ u ilro

Boo6q,e gra rlorcllu uaJIa Aarli0 no a6corlo'luoi'i: Beflli'Iuue.
O4rrarto aurop rracroFrrrlci,i crarErr rIoJrIIocrL,Io rlc corJlaceIl HII c Ho]l-

qerr{r,roi,i o l{opollaJlbtloi,I [pupoAe ItoplycliyJlflptiblx Iloroltol], Hl1 c npllBe-

Aelruoft or{erl{oli c?fieroAlloit Ilorclltl rlaccbl Co.nnqeu (1020 r/ro4). r,[acruquo

npr{rprrrecntrc BaN{ctIt\IIIlfl IIo BToxIy Rollpocy c/{eJIaIInI al]ropo['I u [5]. 071uoft

14B rJranubrx,rpyTlrrocrcii yria:larrrroii r(onl(elql,Il{ flRnrfrerctt ro, aITo cii: upotnuo-
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poqaT ocltoBIII]Io 3aI{oIIoIrcpilocTrI I{OpUy0rtyJraprr,rx rIoTor{oB, TartrIe, l{aH
paAI4aJILIIOCTL IIO'[Ol{OR, COBI(aIOlt{r'IX Rolll\{ylj(Cltrlfl C TIOCTCIICELHbIN{ HaqaJIOM,

I{ T. I[, Coornctc'rryIoqllc rpattmt r{ r{x rrcroJrrior}ilrrr{c r,ri]Jro}ncrrbl aBrollor{
B [61. ll rrocJle/(ucc BpeN{tI [o,rBrrJlr4cb rro]rbrc rpy/(rlocur{ B paccr{arpr{rrae-
Moii xorrrlOllrlrrr,r. I] rtcpr]yrc oqope/1rr, altecb cJrcAycl'orr{errrrr, ror (barrr,
qITO, CyJi(FI rIO ]]CCII rllIeIoU{I{r\ICfl AaHIILII{ O pal(rIOI,ISJlyqelrI,]I,I COnrrrla, I{r,IHe-
Ttr{rrecl{afl TorflTeparypa [a/Iaer r 6o;ucc BrreTTrr{],rx qacrrrx rto.porrBr rrapy?Ity
171. 3to oB rlaqaer, rI'ro cI{opoc'rb Br,r,trel]a rropolraJrr,rroro BerqcorDa rr3
IiOpOtrrI BecbMa I{aJIa 

- 
BO rJCflI{Onrl cJryqng nc 6o;rs[re EecltoJIbI{r,{x H}IJIO-

n{erpoB D ceuylrAy. IIpu crtopocrrr rroprrl{na 1000 rrr\r/ccr{, r. c. cr{opocrax
Hopnyct{yJt B rloroltax, ItopollaJltllbre raar,r (yqnrrrrax lrx rrrrariym rrJror-
rroctr) IIe ycllcBa.lrtt 6r,r tta crioorr Iryrr,r r] Jioponc Barrcr{,to oxJrairt/{a,1t,cfl.

,{pyran rpyl(rlocit'rr raltoIra. ll apryrrenraqilr,t nopora;rrlroill r{olrqernlrrr,r,
octl6crrtto D illlryl\IeII't'ar1rrrl BLICoI{14x lr rra.leulrit rioHrlerrrpaUrd],r lioprrycrtyJI
B llclt{ccrBe, Itr,r6llacrrnacxlonr r,ra CorruIla, C. ]t. Ilccxcrllrrctr,rii, l. r'Vl . []Ir,rno,rr,-
crir,rft, E. A. IIouorrapcn r,r B. T4. t{epclqrrr,r.reLrrto [4] crtrtralor, rrro ra r{orr-
qerrrparlr,ra arrerir[]o]roR (uoprr;qtia 103 rr 1 curl y 3currr,r), r{o1rollafl [oJry-
qaeTCfI I/t3 lIIiltICItlIfl ItOJIfrl)lI3aI{1,II,1. BOI[I{OIt&JIbIIOIO C]to'ra, CO3l{aCTCfI r{an
pa3 r{oprrycriyJtrrprrbrrrrr rrorol{attlr. ll ct]ocr{ o'r'Bcre [5,| aBrop yr{a3aJr, rrro,
rralpoTr,rrJ, i\rc?r{rrJra}rcr[iyrc ra30Byro cpc/(y, co3/{aror{yo (rrapnAy c rrrrnrro)
,IliiIClllIC llOl(l'talia.III;llOIO CBe'ra, C,lte{yCT I)aCCNIaTpI,Il]aTL, ItaIi IiBaBI4CTitIII,IO-
uapuoc o6pasonarrne. Il iloAarlrro nr,rnrc4rucfi pa6o1'o Iincrrya.nra [8] oro
IIaxo/{r,IT noIIllI}0p?I(AotrI{e. A l{tr{et]tIo, 3aliou crra/larrtrfl EJ]erirporrnort norr-
ItrctrTpaq]Itr, cotJraclro J)c3yJIr,raralr o'r'oi.i pa6orr,r, rroJrtrocltLlo rrpolrr,r]Jopeqr4ir
Tol\{y, rloro cJIc,r{o1}aJlo 6r,r oiHlr4al'r, ilpir rro'ltoI{ax, rroilpcprrll}ilo BhIxo/Ilflrqllx
tl.g Co.nrrrltr. 'l'ari, rrarudHal c l)accror.rrrrrfl 20ft 

" 
ot Con rrr1a, 4ciic.rnr,re

nanr,rx-ntr6o ol,IJI co clopotI6I Conrrrla rra nr,l6pacbrB&ctrrJC rui uero r{oj)nv-
cltlJrbl ripat)itlc lra;to Ilellofl:tlto. lloc'rolry, uarrr{rrafl o 0Toro paccrotrrlr,rfl,
Iiotrtlotrrpauutt tlacrlrltr I(oJIlItIia v6r,rnai'r, rJ coorrlc'rcrll,tr{ c 3ariorroN{ .R-2, tt
Io op6J,rrbr IJerr;rr,r vrrorrLlrr,{rr,crl rrprm{cprr.) l100 pa3. llrrec.r:o c rcM,
corrlacllo $r,rr, t0 paccr{arprlBi,lcrroi.i pa6orr,r, nolrqcrrrpaqrl,r o.rrol{rllotroB
y6r,trlaet IJ.a orotl pttccrortrrtl{ r}ccro .rJ rrccnoJrr,i{o []a3. 'Iari nrc [oJT]nuo
y6r,raa'rr, r,r ql,ICJto rlporo ttoli, u6tt, corJlacrro .nro6oii rllrrorc3c (oco6ctrn.o
rioporraJrrrrroii), a'r'our,r noitopoAa rla rlccnf pacc'fofltrr,rr,r o.r conriqa 4o 13cr,rtru

l{oJIiI{rlI;I IraXoAI,l.TLCtt tIpeI,IIIytqOC'lBCttIIO 1] UOlr]ISOIIaIIIIOII COOTO flt|I,t.u..
r\l[orniro 6rt;ro 6rr yitaBarl, I,I ir{pyrure rpyArrocrtr rropoLraJrBlroii r}ruorcsbr

rioprrycriyJrrrlllrrrrx Tro,rorioB. Uac,rr, r,tB Hr,rx flepequc.]rcrra u [6]. Roo6rqe era
l'I4rIoTC3& rl0 lllrrcliacT ltI,I I,I3 IIa6JrIoAaTerrrrux {arlroB, Hrrr }r3 TcopeTr,rrre-
ctinx coo6paxcttnrt I,I RN,Iecrc c ronl BcrllcrlaeTcrl c orpolrurlr{ noJrlrarecrBon{
rpy4rrocreri. B cBfl3rr c arrrx{ aBTop crll,ITacr Bosr,romirbttl coxpalrr,rrB ero
fipelr{HLro oqenl{r{ 

^Jrfl 
eir{cloltHofi nol'cpl4 }racc6r co.nHqclr, paBrrbre, rpy6o

roBopu, 1018 r'/ro4, .1119 cocralr,rtuor or{oJro 0.01 ol rroroprr traccbr Co.nrrqa
Jlvqer{c[ycltaH?Iet[, 3'ro, palylreercfl, ue oBrrarlacr, rrro roJrrto aITo yItaBaH-
Iioe qrrcJro flBJrflercfl ortouqareJrr,irrrrr, 13oeuotnno, arro AaJrbqeiiuoo paaur,r-
Tr{c coJrneqrrofi snar,rrru, a rart7r{e rcopr,tft trrarrr-rlTrlr,rx 6ypt a tro,Ilfrprrbrx
cnnn]flu [ptrBeIe'f tt treo6xo4ur{ocTrl l4Jrfi yNIoiIr,uI]4Tr, 1,r.[Ir ]BeJrlrarr4Trr 3To
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qzcJlo. O4uaxo aBTop cqzraer MaJIo BepogrIIr,IM, sro6rr fiocJleAllee MorJro

yBerrrqr4'r'bcs 6oree qeM B 10 pas.

2. Boupoc o rrorepe Maccbl craqtroEapur,Ill{ BBeBAaI\{fi Apyrtrx cflenTpaJlb-

Hr,Ix IIJIaccoB, qeM fiflacc Conuqa, Hpaftue cJIo?r(eH. ,{eftc'rnu:re.rrno, tra

trptrMepe Conuqa MbI Mo)fleM y6egutscn B ToMr qro [orepfl Maccbl ocyq,e-

crnJrflercfl n o6tqeu cJryqae paBr11qHr,IMu rIyrfMZ. Hanomurau B cBf 3tr

C ATZM ocHoBHbIe MexaHtrBMbI srt6pOca BetqecTBa ua Colsqa. 3rz uexauuaulr
TaItOBLI.

a) Teu.nOna 1 [uCCfrnA\wFI aTOMOB ZB CoilHer{Hoft HOpOH6I. O nanu'Izu
HopoHbr (ecnu oua cyrqecrByer) y aaea4 Apyrflx HJraccoB' oco6enHo paH-

HZx, MbI Hl4qero IIo BH&eMi PaC.Ierrr C. B. IIuneJILHepa [9] ynaarrualor IIa
cJlo}It]rocrb arofi [po6ileMEr.

6) Bn6pacnBaHrle rpory6epaulleB I{B Coruqa. ,I[.nl 3Be3/I

HJraccoB Mbr rroHa o6 arou roxte HEqero rle 3lr&eMr

I pyIIrx

n) Bu6poc arolvloB uB axrtrIlHbrx Mecr Conuqa; B rIocJIeAIree BpeMrI.

Br,IflCHr{JIOCb, qTO SAeCL MbI I{MeeM ABa COBepItreHHo paSJIuqHbIx trlexaHu3}Ia

[101. OluH r{B r]trx-peaxo }recrarltrouaprlblfir rpotrBJrflIolqv.iicfl B crleqr&tr-
qECHIIX flBJ]EHI,IflX PAAtrOtr3JIYIIEHtr,fl; OTOT MEXAHI{3}I CBfl3AH qACTO C IIOflB-

JIeHtreM xpoMoc{ep}Irlx rJcrIbIIIIeH. Btopoft - 
BHarIETeIbHo 6oJlee CraltrI{oHap-

HLIrt, CoBAalorllrit leon,IarI.II{TI-IEIe Bo3MyrqeIILIfl c rloCTeneHHbIl\{ Har{ailoM.

B xaxoft Mepe ATII MexaItLIBMbI IIoIy'I AeficTBOBaTb I4 Ha IIOBepxrlocTII

aBeSA Apyrr4x HJraccoB, HaM Taltx{e He zrsBecrFlo.

Oco6enuo IIerICHr,r MexaHrrBMr,I llcreqegufl Belqecrra Ira 3Be3A p a H H Lr x
crreltrpaJrrrHbrx r{JIaccoB, rAe $aeuuecnrae ycJIoBtrfi peBHo oTlrraqaloTcfl or
Tex, noropble cyrqecrByror Ha Connqe. Eorr,ruue ycJroEtI{eHrrFI B4ecb AoJI}ntrbI

Br.rocr,ITb Bparqeul{e z BoSMo?r{Hr,re MarHI{THbre rroJIFI. Bpaqenne, Boo6lqe

f oBopfl, o6ilerqae:r trcrealeHI{e BeIIecrBa, oco6eHHo c er(Baropa, ?I aro,
cofJracr{o rrrrloreae O. Ctpyne 1711, coaAaer nporfi}fieHH},Ie o6oJro'Inu

y Be-anea4. O4uaxo rroltl{Aaer ilLi BerIecrBo B AaEHoM cJryqae sBeBAy

o6ogrrarerbHo, rraM He r[BBecrHo. yIB pa6orbr A. A. Bonpuyxa [12] cne4yet
cnopee, arro aroro, [o-BtrAurvrolryr rrer. Erqe 6onee cJro]r{Ha [po6JreMa Blrvrn-

IrLrfI MaIrruTI{oIo noJIfI Ha trpoqeccbl 8r,16pacblBaHtrfI BelllecrBa. C o4uoft

cTopoHbr, MaITIIIITHLIe IIOJIfl MOIyT IIpI4 TI3BeCTI{bIX yCJIOBI4flX TOpMOslllT},

urr6pacr,raaeMbre zoHZBoBaHHbre r&3r,r*. C 4pyroft cropoubl, EMercrcf ocuo-

BaIII4'I CqtrTaTL, qTO VMeIIHO IIaTHIITELIe IIOJIfl flBJIflIOTCfI uCTOaIHtrItOM MHO-

fr{x HecTaqtroHapl{brx npoqeccoB Ha rroBepxHocTu 3Be3Ar UpoqeccoB, BeAy-

rqrrx Har( pa3 H nrr6pocy BelqecrBa.

It BoBMo?ItIIoMy MexaIlIIBMy not6poca BeIqeCrBa uB sBeBA oco6ellHo

par.rHr4x cleHTpaJIbHLIX HJIaCCORT CJIeAyeT OTIIeCTU CBeTOBOe AaBJIeHI4e'

Becrtra urrrepecl{Ele pactlerbl B4ecb 6rIJIZ IIpoZsBeAeHbI C. B, flrHeusnepou

[13]. I{u 6r,rno noxaaano, sro ceJleltrtrBHoe cBeToBoe [aBJIeHtre Ila aToMbI

C, N, S, O o aruoc{epax ropfrlux 3BeBA SHarrI4TerbHo rrpeBocxoAur

ctrny rpaBzralltrtr. B 4pyroft pa6ore lL41 fluHenrnep rByrIZJr Borpoc,

o TopMo)fierrEtr yI(aBaHI'IbIx aToMoB IIpu ux ABZIr(eHIIZ r aruocSepe SBeBAII

't lJcru DTlr laBr,r I{Blr}nyrctr floflepcx cIUroBLIx Mall{r{Tl{brx lunrli.
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r{ [oHaBaJr, rrro, rto-BltAI[MoMy, aro rre rfo]Iter 6r,rtr, cepbeBH],IM {ax'ro-
p o M, rrperrflrcrryroqrllr nu6pocy aroMoB. Ognano HeBaBEctrMo or roro,
nrr6pacrrnalorcff Jtr. a:rourr O, C, N lr S na armoc{ep roprqllx BBeBA rIoA

geficrnuem cBeroBofo AaBJrerrITE rJrtr Her, flcHo, rrro MbI I{n B HoeM cilyrlae
He Molr(err trcr{Jrloqr{Tb BoBMo}r(Hoe AeficrBue il Apyrux Mexanr{aMoB BbI-

6poca.
V.rfiTrrnan Bce cHaBaHHoe, rrrrl Br{AuM, qro ttoAc.Ier MaccLI, nu6pacnr-

Counqe, He MolHer B Hacroarqee BpeMfI ocHonblBarbcff rra trByqeur4rr roJlbno

$rzaz'recxrax lrexaur{Br\{oB nr,r6poca BeqecrBa uB BBeBA, u6o grr MexaHI{BMhI

n o6qeu clyrrae HaM rlol(a rre riraBecrrrbrc B cBflzrn c orr4M aBrop cquraer,
.{'ro uan6orce e{fenrunnrrfi flue'roA orrpeAeJrerrr{rl Droft [{accbr -- uByqeHue
rex a{Sexton, Ho'roprre Moryr coBAaBarB rroror{r Kopnycr{yJr B crrenrpax
BBeBA u B ol{py}I{amtqeM BBeaAu 4u{$yanoM BetrIecrBe. Eror uero4 6r,r.u

BlepBbre fiaqecrBeHHo o6cytrtAeH aBTopoM Ha BTopoM coBerqa]rr{r4 rro Bo-

rrpocaM HocMorourrr{ s 1952 r. [151. Hau6oree r{HrepecHo rrprr}reHeHue AaEr-

lloro MeToAa H fopfiqtrlr 3Be3AaM, rAe, corJlacHo cyrqecTBylorrtrr4M rrlrroTeSaM,
BeHoBafl rrorepn Maccbr flBJrfrercfl nan6o.nee 6rrcrpofi.

B nactonrqer,l pa6ore [aercfl noApo6uoe trBJro]r(eurre paccMarpr{BaeMoro
MeroAa. B cne4yloqeft pa6ore 6yuyr [peAcraBJreH],r pe3yJrbrarr,r rrprrMeHeFrr{rr
fiocJreArrero u 6yyw npoBeAeHo o6rqee o6cynr4euue Borrpoca o KoilllqecrBo
BerqecTBa, TepFreMofo SBeSAar{r4 paHHrrx r{JraccoB B eArrr{trqy BpeMeHr.

3. B nactorrqer{ paB[eJre [,rbr o6cy4niu Borrpoc o BoaMo]nHoc:ru o6lrapy-
)I{eHLIfl UCTeqeHBIfl BeIIIeCTBa U3 3Be3A rryTeM UByqeHUf SMtrCCUOr{HbrX nrttnfr.
B r4x crrenTpax. llprz aronr uac nax BAecr,, ran r{ B AaJr.uHefirreu 6yqyr
uHTcpecoBam O-anea4rrt \rtrrt noropr,rx oE(rlAaeMarr rrorepfl Maccbr rrBJrrrercFr

uaHcnl,rarruofi.
B uayuuofi Jrrlreparype rrocJreAHrrx 4ecaru.rrerzii qacro r{rdrrrpyerca

yTBeplr{AeHZe, rrTo HaJItrqze e.ItrI,Iccmv, B Jr.lr]ruflx crrenrpoB BBeSA cBZAeTeJrb-
crsyer o6ngatenrno o rrerrocpeAcrBeurloM r.lcrerrerrtrtr r4B lrrrx BelqecrBa.
Buecre c reM rrcno, rrro aro yrBepmAeFrr{e, Barrroe n ero o6rqeM BZ[e, Ho
flBJIflercfl rIpaBr4JIbr-rbl[,r. O.reHt qacro HailIrrllre aMLIcczr (nan, HarrprMep,
B JltrHr{flx II, u K, cuenrpon {nonnynoB Ha Co,irnqe u Ap.) BoBce Ho
cBfISalro III4 C I{aHIrMI{ 3aMeTHErMr{ ABr{EteHr4frl\{r4 uBJryqarcqeIO BerrlecTBa.
O4naxo Aalxe B ToM cilyqae, HorAa raroe ABu?fierlfie r4Meercfl, AoJr]r{eH
cuequanrub pelrrarbcrr Borrpoc o roM, geficrnurenruo ru oro ABtr?fieHtre
lptrBoAI{T It oHoHrrareJrbrroMy ru6pocy BenlecrBa, r{Jrz rasbr, [oA-
HFIBTITT{cE Ha rrenoropyro Br,rcory na4 {oroc{epoft BBeBArr, BoBBpaularorcrr
HaBaA, u nocne4nefi.

Cpe4n O-ares4 rri\,reercrl qacr6 BBeBA c gMtrccr{oHHbrMrl tuttfrrrMw.
I{ nuu rrpr{HaAJremar Of-anea4rr. Tenr rre Meuee caM Br4A aMr{cctroHHr,rx
rwumfr. B crrer{Tpax orr4x BBeBA roBopr4T cnopee o roM, qro ara aMflccr{fl fle
rrp?rHaAJrelrrrr BerqecrBy, rronuAaroq,eMy c AocraroqHo 6olrurofi cnopocrr,ro
BBegAy. Ilocxolr,xy AJIa ofioHqareJrblroro BbrJrera raaoB r4B BBeBAbr oHrl
AoJrlnHbr o6ragam AocraroqHo 6onrmoft cxopocrbro, cJleAyer olxtrAarb, qro
3MI4CCtrOHHbrfi nor-rryp, cciSAaBaeMbrft ranraltz ra3aMr4, AoJr?r(eH 6r,rtr 4ocTa-

157



TOrlrro rrrr{porrrr}r, c rroJryrur,rpr,rrlorl rro[]fri(liri 1000 u]r/ceri, ocirr,r ary rurrpr,ruy

BbIpa3rrTr, B riJ,r,rro,\reTllax ri ceri)/11/(y.

Tarrr,rll o6paaou, cxorrarr,rrr0crtrl riolr.'lr)rp, coo'rrlcrcrDymrqui;i olnr.IAacrlorry
IICTCaICHT,TIO IilBOR, iubr lrOiriCrI IIpei{cTaB.rrfrTb oc6c B Blr;r\e IIItlpoitolo tt
HeBbrCOltOrO rpflMOyrOJIL,Hrrrta, rrariJla/IbrBaloqerocfl Ha ricllpoilbrBHblfr cnen, p
BBe3/Ibr (crr. nyrrnrr,rprrr,rii norrlyp ua $ur, t). I) 4eilcrRlrreirrrlrocrrr, noHerrfio,

{op,ua l{outylla i{oJlinHa orJrrrrrarLofl or rrpanroyroJrrrirrrria, rro AJra rramtrx
oprreHTnpoBorrrrLrx no/ICaIeToIr 3To Ire rrlleoT III{ti&t(oIo 3rraarerrl,Iu.

t\[rr 6y4eu cqrrrarb, rITo ra3hr t{B BDe3Ar,I nr,r6pacrrr;aro'r'clr Bo BCc cro-
poHbr rr o6paayur BoHpyr nce c$epnuecrir,r crrr,rl{erpr.rqLrym o6o"uouriy. llac,

@ur. J.

ecTecTBelrHo, 6yAyr r4HrepecoBarb Jrurrrb Te ra3br,
c{epy Brrvrrr.llfi BBeBAbr (rpanuraqnoHHoro v r.
TaKtrX faSOB Mbr MOlr{eM Cqr4rarr, y6rrnaroqefi c

corJrac'o salioH, 
n: nn($\'

a r. ,/ '

l{oToplle )/rl{c [o]ilIIlyJIE.
4.). llocrouy rr.Tlorlocrrl
paccrofrlrrileN,l oT SReSAbr

sJr0Rrp0rra rra Tpe-

(1)

T\e no ra -R,, orrlocnrcn n roMy ypoBHro, r,qe BJrlrrrHue BBe3Abr craHoBr.rrcfl
yme Hecyu]ecTBelrHr,rM.

tr4cxo4n trB cyrqecrByroqtrx Aalrur,rx o xuMuqecxoM cocraBe BBeBA, MolnHo
crrtrrTaTb, liro ocrroBr{afr Macca nr,r6pacr,rnaeMLIx IaSoB 6y4e'r onpeAeJrflTbcfl
RoAopoAur,rMrr aroMaMrz. llocre4uue : zB-Ba nr,rcoxoft reMrreparypr,r O-anea4
Molr{Eo crrtrTarr rroJruocrblo rroFrzBoBaHHrrMtr u rroaroMy BaHoH (1) lrrr 6ygeu
rrpnMelra{rr, Har( K aJrenrpouaM, ran z H rrporoualr. Etpoue roro, ro reM ]fie
flpuqtrHaM Mbr r,ro]rteM cqzTaTr,, qTo

/ln- 71, - 7?,", (2)

f,qe nH' frp v tu" 
- cooTBeTcTBeHHo nolrqeHTparl4r{ BoAopoAHBrx aToMoBr trPo-

TOrroB _6 SJreKTpOHOB.

Hac 6y4et unrepecoBarb aueprtrfl, trBryqaeMafl paccMarpzBaenaofi o6o-
roqHoft B JrtrHZu Ho. OcuonubrM MexaEr{aMoM cBeqeuza 6y4yr, r(oHeqEo, pe-

xou6zuaqr,rz flporouoB u arenrponoa.
grcro peKoM6trHaIIEft, coBepfiaroqaxcfl c BaxBaroM

rzfi ypoaenr, 6y4er aa.l cex. s t cM3

.1V7*r : nrn,g (T 
") - 

nl19 (T 
"),
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rAe g (7'.) 
- 

Beporrrrocrr, per{oM6r,ruarIrrr,{, cJra6o BaDr4crrr{au o'r sJlelt'rpolrrrofi
reMlcparyprjr 7'..

Ha MoMeHT l,rbr /{oflycrlrM, rrro rJCc 3axr}a1rbl aJrcltrllo}IoB Ira ilperrrii
ypoBenb rrpr4BoArlT rt [cpexoAau 3 -+ 2 tr rt ISJIyLIeJI],IIO I{BaII'IOIJ /Zv* n nlr-
Hrrrl I-Ic. Tor4a ga 1 cen. n t c,u3 6y4er ro llcex IraIIpaIlJrcIII{rIx praJrytlarbcu

cJreAyroqee nortrqecrBo elleprrrl,r:

urr: nf,19 (T 
") 

hvrs,

a HoJrr{qecrBo aHeprEr{, u3ryqaeMofi scefi o6oilo.rxoft n nuurau I{o

6yger

(4)

aa 1 ceH.,

(5)R2err(11) d.Il.

C.ut.ran ?'": g611s;, rrro rre cy[trccr1;c]I1{o tdil-3a cna6oii ltaBuctaMoctyr g (T")
o't 7., M6r noJryqacM, lrcrloJlrayn (1) u(2), crcgyloqec llbrpalrtclll,Ie ytn Err:

E ,r, : 4rg (T ,) hv rrRl (r\r)2 , (6)

lt)cnra laar,t, rrr,I6poueuubro I,Its 3ltoSAbI? I{ItI,I}ltyrcrI (rra'rutral c yportrrl fi,,)
co cuopoorr,Io unt To lrlsnyrlgllrnt Er, pacllpe/(eJlllTcfi Ha I4lITepIlaJIe 2AI0

(or. Sur. t), rAc

Atro-?^*. (7)

uBryqeHfifl or o6onotHn, paccul4TaHHafl Ha

BoJrr{ tr e4zuuuur,rfi renecnr,rft yror, 6y4e, , uo

@

E,.:4r I
J

no

O.rrelioaarcnr,uo, alr o prrttl
e4r,nr.r,r.II1uri,i lrHTepBaJI i{J1llr
tIopul{1{y BeJrllqllllbr, pa]}lIa

. D,"
I 

- 

.)' 

-' ) 
", - 8rA),6 -

Oguano AJra ua6ill{lAareJrrr aIIeIlfI4rr 1r,,, }titcc.ruraIIIIat{ rra c4tiun.rur,rrii

TeJrooHLIii ytoJ.r lI e4lrult.rlrr,rii TIIITepBaJI /[Jt]Itr uo,IIII, 6y4er l,rerrr,IIJe, {elr
rJCJrr4rrtr{}ra, I{aBaeMaFr Sopnryroii (B). A LrN,Ictltlo, Het{oropafl .racrs ri6ono,ttilt

6y4e,r sartpsrra or rra6JrroAarcJla caMoi,i illreB/toi,i, aITo AoJrlnrlo tteclioJlllio
cpe3arr, npai,iLrr,rii AJrr{}rrroRoJr}roablft Iiolloq ENrrtcctroHHolo Itollrypa ua r[nr. t.
O71nanO, r,rMefl B Ii[IAy, aITO IIaC lIIITepeCyeT JII,IIur rpy6ar OIeEIRa O]I{lIl{ae-

MLrx oS(tcrt.ron, trrJ t{oir{cN{ Ilr,rltrcyria3atllloe (oIipanI{IloIlatlr,reD o6otto.rttlr

BOIICe IIC ytIlITLIjlaTb.

.l,lc.rl1,r reIIcpb rIpr,trtETb AJrfl r,rrITcIIc-t,II]uocrlc tI3JrytIettuI Ha /.(I,Iottc BI]eBAI,I

n;rau6onCnr,rii BalioII C retlnepaTypoii T,, To ellelll'I,Ifl, I,ISJIyrIaeNIafI BCeNI

Alrcrtorr llBeSAr,r Il cAfirrr,rtrI1ol{ }IrrTopl]aJIC lUrzI}I liOJItt I,r TeJTCCItbIX yl'JrOB,

6y4eT panria
ti,,.:;R2l)^*(T "). (9)

rAe J?* - 
paAI,rYc sBeBAbI.

'f eru oaIvIbIM orlrorueHl{e

6y4cr pauno

/":
^2.i

n"zrrs (r,) /rB 0,!r)' (r0)
2ruoRz Br,,(1'")
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(8)
2ro

I,̂
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,{nn pac.reroB HaM ueo6xo4urr,ro Brrarb coor}romeHze MerilAy .Ro u .R*,
onpeAeJrr{Tb noTopoe, HorreqHo, trona Mr,r He Mo}fieM. Etax JrerHo rroHfrrb,
paailtrqrle Me]r(Ay o6euun ReJrrlqrlrraMtr cyrqecrBeHHo AJIrI paccr,rarpr4BaeMbrx

noAclleToB JIUIIIb C TOSKT4 SpeHr[fI BOnpOCa O TOM, C r{aROrO paCCTOflHr,rfI

HarrtrFraer Br,rlroJrrrrrrr,cfl BaHoH (L). Ecrrn 6u, HatrptrMep, aror Bar{on uMeJI

cuJly, Haqzuafl ylne c R- 1?*, ro Bo Bce rramtr pacqerbl Borrr.[a 6r,r romno
BeJIr{qr(Ha -R*. Taxnu o6pa,sou, pesb uAer Jrtrrnrs o ror\[, s xaxoft crerreHr,r

Banorr LraivreueHufl nH B trHrepBaJre or .R* Ao fro cJreAyer Soplryre (1).
Moxtuo AyMarb, llro, AortycrzB trpzMeHtrMocrl aroro BaHoHa rr B ToJIbr(o
qro yI{aBaHI{or{ rr}rrepBaire ue,rzurau -R, Mbr He cAeJIaeM aalaeruoft oma6xu
B HatrUX ItOlr4qeCTBeHrrr,IX BETBOAaX. I4r\ref 3TO B BtrAy, rrprrMer\{ fto:ii*,
B cBrrarr c areM {opuyna (10) aanuurercn rax:

-_ hn\.sp Q.) a.(no")z,,.,,:ffi. (11)

llpu uponeAeHr{r{ pacqeroB uo arofil Sopir.ryne Mbr Mo)fieM uocranurs ce6e

cJIeAylou{yro 3aAarry. Ilpuuan AJrfl or}roueFrrfl rtr,3 }rexoropoe onpeAeJreuHoe
Blraqerrre, cnalr{eM, Br{aseHr4e 0.1, lrr,r },ro}HeM Hafiru BerrllquHy n[, a cne-

AoBareJrr,Hon uo Soprvry.ne

-#- H 
-4trRf;urnorrm,

(12)

z noJrl'ryro Maccy, reprreMyro anea4ofi D eAr4Htrqy Bpelrelrr.

,{.rrn upone4er'rtrfl Bhtrrrzcnenraft }rbr rrpr{}reM: fix - t0.Ro, ao - 1000 Hu/ceH,
Tr:30000o lr T.:200000.1 Be.nuuuny 7. urr BaflJrr,r ro pn4y coo6pame-
urlf neuuoro ueurureft, ue*r T o; oAHano, otrflrl-TanI[ B cBFIBrr co c.rra6ofi
BaRtrcr4Mocrbro g (7,) or I',, Heo[peAeJrerrHocrb B rrprrHrrr\raeMbrx auaqe-
lunx T" He rrrpaer cyrqecrBeHuoft ponu.

B peay.nmare I{JrFr r'^,.:0.1 Mr,r [oJryqaeM rzfi:1.6' 1011 cna-S, ulrv
H:1".6.1020 r/cex. 3a ro4 aro Aaer upu6ruarrersuo 5 .1027 r.

Hauomrurlr, uno fiprr B],rBoAe {opuy.nu (4) uailrn 6rrno nprzuflro, qro
Bce BaxBarrr eJrer{TpoHoB Ha rperzft ypoBeub coflpoBo?n4alorcn repexoAaMu
3--->2. B 4efic:runre,nr,Hocrn rrre qacr6 aJrenrpor-roB 6y4er lr4ru rro cxeMe
3-> 1, a sacrb (npaa4a, coBeprtreHrro npeue6pemuuaa) rnepx c rperr,ero
ypoBHrI. Ecnz ar:o yqecr[,, To rrpr4 gaAauFrr,rx BHarreHr.rflx noL, finw H newt-
qtrrna r'\3 6y4er froHr{ff(eHa.

Cor.uacuol cyqecrByrorqrrlr reoparrM, r(oropbre 6yqyr nalrra o6cyrx4enr,r
rloa)fie, MaricrdMaJrr,Harr BoBMolHHafr noreprr Maccbt area;1ofi rre rrpeBr,rflraer,
rro-BlrArrMoMy, L027 r/rog. 3ro gnaqeHtre rrr{ffie roro, r{oropoe HaMr4 [oJry-
qeHo Bbrlrre. Iloarouy r.pm H- 1027 r/ro4 lrr,r [oJr]nr{6r orrrlrAarr, Menbrtrr{x
arra.reultfi /'tr*, qeM 0.1, t. e. orHocl{TeJrl}rafl trtrreHctrBrrocrb euuccraounofi
lrrltr4tr, o6yc.ronnenuoft ucTerreutreM BerrIecTBa, AoJr]r(Ha 6r,rrt uecrua ne-
6onrruofi. flpan4a, r{enoroprre AeraJrr4 Harrr4x nr,r.rzcflenzfi Moryr norpe6o-
Barb zaMenenzfi; o4rlano yxe aror npeABapnre,rsnr,rft peayJrErar flofiaabr-
Baer, rrro olltr{Aae}rble cner{TpocnofltrqecHze a{Senrr,r Jre}Har Ha rrpeAeJre r{x
o6napyrnenun. Etcl crarroBr4Tcfl oco6euno ffcHbrM, ecrr4 yqecrb, rtro, corJracHo
paaJltrqHr,rM Teoperzrrecr{uM rrocrpoeFlr4fM, BeRoBarr y6rr.nr Maccbl y BBeBAr,r
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oRaSr,rBaercFr paSiluqHoi,i ll .rro, cJrcl{ouareJrrrrro, Hy}nHo uafirr,r 6onee vyn-
crBLrreJrbltr,rli llero4 o6trapymenun erlr[erttoB [oreqeHzrr Beqecrr]a uB BBeBI\.
Sror uero4 r,rri r.r paccr{orpr.{M n cJrc/\yrcqeM pa3/(eJre.

1r, Ocrtoruoii ue4ocTa'r'ort roJlr,rto arro paccMorporrlroro nalu4 crrcltrpo-
cltotrrrqecl{oro t{eroAa SartJrIorIaercfl B ToM, qro o6o.nouna, coSAaBaeMafi
[oror{aMI{ aroMorJ, nr,r6pacr,rnaeurtx rr3 3Be3/{r,r, n o6rqeu cryqae rrpaiiilo
Hel]rorrrlr{eHrra tr rrputruuoi.i ororo flRrrtrercfl aariou (1). il.oarouv ua6.uro4a-
TeJIL I\IolIteT Sapelr{cTlll,IpoIlarb JIuuIL o6r1r,ir1, nllocTpar{crBeurro rre paBAe-
nnurri,i s(lr[errr', - or{uccr,ro]rrrylo Jrr,rrrrrro rra {oue rrenpeprJr}Horo crrer{Tpa
llBeS/l-bl. IrJ rrocrto;rr,ny rBltyt1g1114g oauoii t]BeBAbr t4cl{JrIorrlr.l.cJrrrtro Molqrroe,
SrrI4CCl,lOIrr.ratI trldfirrtrt coSAatJaeMarr rtopjryclriyJraNrtr, T e ll fI e r c fI lra 3Tol,l
rrpitor,r {oire. Tanrru o6paaol,r, Ba/(aqa BarrJro{aercrr n rorlr, rrro6br HariTr
MeTolL IIoBBOJIflIoIUIii,i taayqnl6 erf$enru Hol]rryctryJraprroro rrcrcqerrrdrr BAaJrrr
or cauort 3ReitAr,r. llaru,ru rrero/(o[r nt]rrfle,rcfr uByareilr,re rcx a{{ex,rou ,

ItoTophle Oo3i{arcr l{oprtycliy"rlbl B Onllyir{aloqcM 3Be3l(6r [rei]rSBeSAnot[ Be-
It{ecrDc, I}ttJIIoqafl ,t raBoDJJ0 ry}Iarrr1ocrl,r. ()cuogr,r ilrolo L{ero/Ia !rBJro}1{e}r6r,
ItaI{ VJ{asblllaJrocb BbIrrIe, u [1;1, 34ecr, r,16] rtparno uoBTojltrM ero trcxo/Inbrc
11O JI O IHEItII'I .

fJnn roro ' .r'ro6r,r cr[oplrv,nr,rpoJJa'16 rrT]o6Jrcr{)i, cocra u r,l.r1, ocr{oBrroo
ypaAII0HI'Ie I'I IIaN{eTltTt, IIyTI{ ero pCIIICIIlIrt, l)aCCnlOl'prrxt BlruqaJIe IIACaJI1I-
:;upottarrrtr,iii c.rry'16ii. J. l.ycrr, IJ lieltoropbrri llouorrr' t.ipeuenr,i o loBcpxl1ocrtr
3Ile846I I:I&aIlJIocL t;lt6pacr,ruaur,Jc arorlol] .r,r rrp],rro]I llo BCex ilafipaB,lreH.r,rrrx.
Llycrr,, l{aJlce, sLeijAa lraxoAr{lrcfl B o4IopolilLoiin B cnrLrcJro flJrol'ltocrtr,
cpele 

- 
B r{e}HriBets/{rroxr raao rrJll,r Dlt1111.11,1 11u{r[l,agoii Ty]\rartrrocrr4.

Ilycrr,, rrariorreq, 1?o 
- 6y11e'rl rrronr, paArdyco^rl c(repr,r, ouncaurroii Borillyr.

llllcBl[L], c{e1lr,r, aa ttoropoli ItoB/leiicrrrl,ro cauoii BrrcBAbr r{il l{3lr}1{0}rr,re rrbr-
6pacr,rraelrr,rx lrB Irec arox,roB y71{o trr,rarrontror j\lr,r 6y4ell cqrlTarb, riro uc0
a'foNlr,J, llsr6paouraclrr,rc lr3 3Be3/(rrr r,r l6rxollflrrlr.{c 3a upclleJrbr cseprr fio,
J4NrCrlOT CItOpOCII.L Z)0.

*.liouqcurpaqtirl arorIoJi, L ocuorilorr aroMorJ ro/lopol(a, rr uernarca/pror,i
cpcl(c u l{a}r{o rr 4u$sysHsrx ryrralrlrocrFrx Becl,r{a r,raJra. Tl ucpnou cJrytlag
ara Hollr{crrTpaqr,ur] (ru.) noprrl\l{a cAr,rril,rqbr, rro Bropor{ /?, B cpe/u{exr rro
nrrnrc 102 c[l-r] r,r, cJIe/IoRareJrrrrro, B o6or,rx cJJytl;1r, AJr.r,r]ra cBo6oAHoro
npo6eI.tr )., y atolron, nr,t6pacr,rrlaerrbrx rrB BueBALr, 6y;1or recr,lla 6o.nsuoi,i.
l.1ootouy rlrra\raJrc err{ arorrbr 6ylyr Ao cBoero TopNro}r{eru,rn n taeonoii
cpc/\e, pacnoJro?ficnrroi,i lrro crfoprr c ll:Ilo, rrpoxol{trrr, rrccbr{a 6o.rrr,ruoi,i
nyrl, O4rralto, IIocIiorLlty /(JrtI llcex arolror AJrurra cao6o4uor.o lpo6cra ).,.

ts cpc/lneilI ol(t4IIaI(ola, To rra paccrorrnr,rl,{ )., or ancl;,r1r,r 6511e.r rraqlrrrar6ctr
ropMoa{e.ut{e rtr,r6pacurBaer.r6rx a'ro}roB rr 6y4cr o6paaousrua.rr,ct lrer{o-
'r'oprri,r 6o.rrce u.rrortrr,rii cJIoI:i, tioropr,Iii l{br 6y4eu rraariI;a.tb o6o.rro.rxoi.i.
o6paeor;aru,ro a'roi,i o6o;ro-rnn [pr{]icAor n rox{y, qro roinroirtcrlr{e r nefi
rr,t6pacr,rracrrr,rx r,ra Brrca/urr arot{orr c4eJracrcn cqc 6o.rree er[(rertrunnr,rnn u
o6o.no.txa 6y4cr ropNro3Lrrr, RJrcralorqffe B I{ee aroMr{ lla}rie R caMblx ee
BttYTpcIi[LIx qacrflx, rlepcI{aI]aFI uoJlyrracMbrc rrptr DToL{ trarrly.[rrchl 6onee sHeru-
I:II4M rlacrflM. NIacca ltte o6oto.rrtr,r 6y4er Il ocHoBrroM yneJrI{rrtrr:arbcrr LIB-Ba roro,
qro aroMaMu, ur,t6pacr,rljacllblNlrl I,I3 3Be3,I{bI, 6ygyT Ilocrerlelluo (oTorlrarrbl)
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R o6oJro.rtto arolrbr clreAbr, ooAopx{ar{Ireca }l c(bepe, orpa}rr,rqelrHor:i o6o-
.iro.rrtofi B NroMCIlr ce o6paaorarurR.

C,ne4yet BaN,rcrr,rrl, qro roqHat{ r}oplty.nupouxa rex tIIIJIoHI'Itli, xoropr,rc

AoJrlr{rrbr conyrcrllona:rr, o6paaoBarrurc o6o,nourtu, Becbrla cJro}I{Ha. O11uaHo,

iral{ t{br yBuAl,rNr Aa.rree, r{oiluqecrBe[]rbre xapariTepllcTrrf(rl 3l\ecb IIe 
'JrJJrtIrcTCFI

ueo6xo71r,rLrlr,rtrr4, a Balr{erl rfirrrb carr Sanr o6paaoBaHrlrl I]el{oropoll o6orovxlt,
6onec unotroii, .1s11 onpylr{alou{lre ee coceAHlle qacrtr Irpocrparlcrpa. Rltecre
c TeM Bpfr/I Jrr{ ilro}r{Ho coMHeBarbcE IJ roi\{, qTo TaIiarI o6oloqna 71er:icrnu-
reJrbuo 6y4er o6paaonaua.

IJpeguonaraFI crrpaBeAJruB6IM

o6o.rro.rrta yxre o6paeonana, ntrt

uun. llcno, .rTo notr( 4eilcrnuenr
u{!rx o6oro.rrty, rrocJIeAFIrIu

3Be3Abr.

Bo apeun ABrrlneHrrr o6oro.Iril,t Ha Hee 6yayt lqer,ictrtoRarl ABe ctIJIbl'

llepnaa, o6yc.rorineullafl roJrr,Ho qro yI{aBaHrl},lNI {aHropou - 
nepe4a'rerYt

r{MrryJrrrcoB or aroil{oB, /{oIolIfIIonII4x O6O.iro.lHy. l3ropaa cI{JIa -clrJra 
rop-

l'roir{erruff, o6)zcnonnerruag rer{, qro I]acmrrpflIorrlaflcfl o6ono.rrta /IoJI}I{IIa
SaxBarhrBarr, lra cBoeN{ rlyTll pacnoJlo}l{cHllyrc B}Ie ce fa3oBylo cpeAy 11'

cJreAorJarcJrr,rro, 'r'opMoBrrrbcfl elo. Ilepnan crl.Tra t{Nleer uo.no}Hlrrent,nr,rfi

3 trali, BTOpafl OTpllItraTCJlr,Hr,rtl.

[[pyroe o6ctog.re;rE,cr]lo Ban,rlloiraeroti ts ToNr, rrro IJo ]JpeNrfr AIII{}I{eur{tI
o6orro.rrur ee r{acca 6y4er uenpepbrlrHo yBeJrllltI,IllarLcu, Orra 6yget yBoJrIt-
rr,Lrlarr,crl BCJlcAcrrllte roro, aITo arolibl, BDI6pacblI]aelIEIe LrB BR0BArI I,I Aofo-
unrcqlre o6ono.rrty, 6y4yr fiocJreArreit 3aAepir{r,rnarbcfl !I TeNr car\{6l1{ BIIJIIo-

qarrroFl rJ cocraR camoli o6o,to.rHu. tr{acca o6o;roqxn 6y4er yne"nl{tlIrl}&TL,crl

TaH[{o I'r rlorot{y, .tto o6oJIo.rrta 6yAer' 3axBarr'IBarb, IiaIt trIbr roJII]I{o uTo

.yHa3brrJaJr[r, paCrroJIOiHeHI{yIo BIic ee ]taBoRylo CpeAy. Y.tLttstna.s IJce 3To

1{ crlurarr oSolo.rny cScprnuecrtr,r orlr\'rr\IorpLItIubtr\,I o6ptlBotlitrtllc,rt, cocrar}rr}t

ypillrrcruo oe /ululxoulra. lIpn aron NIII o6e yttaaattrrrre BlIrIro c.LIJIbI 6y;icrr
p&corrrlTr,rr]nr.b 1ra rlcru o6oloqltf , & .LIo tta eAI{r1I,II(y ee noBcpxllocrtt. .[ipoue

Toro, N{bI 6y4cnr c(Illrarl, arro roJllqlltla o6o.rro'trtll llul.rra uo oparlllcHllrc c ee

paArrycol{, a cJlei\oIlareJrblIo, B ylttrBIIorIrIrI 5ygcr ctlll'I'&Tlcflr (rro pa,I{-t'Iy(l

sr.reillreI,i rror;cpxrrocrr,I 06o,,Io,rr{r,r palrori paAr{yoy rruy'rpottneii ee rroBepx-

lrocrrr. I)ro'r' o6u1r,rfi paAllyc o6o,,to'ttttt iuLI 6Ynorr o6o:ua'tatr u Tlalt,rtcftueiir
.repea -Rr. Ctropocrr, L(B-uilte.uilu o6o,'Io'ttill o6o3Ha'l.tr.M ttcpc3 ?rr,.

llycrl, po 6y4e.r rrJrorlrocrr,Io Rcrrl0crJa, urt6pactlracrrtoro !r:l 31Jc3/1tI, Ha

ypoBrrc ]f:Ru. 3a o4uy celrylli{y :}l}o:l^a, clor.rtactio lro.u\', r1'1'6 roI}opll;lltocl)

Bhrrrre, 6y,i1er repnrl CJIoAyIOUIyrc nlaccy:

(13)

tp.e M*-Macca 3BeBAr,I. B ornu'Iue ot (1,2), x{l,I sAecb }1c ctlarae}I, rrro

r{B sBeBAbr Bhr6pacblBalorcfl aroMbr roJrbr(o oAIIoro copra, Il rtacr}Iocru arol\Ibl

BoAopoAa.
Be.nnqusa f1o, Hax aro r{ Batrr{carro B (13),4o,uxrna, u cIrJIy ypaBHe}Illrl

Hepa3pbrBHocrrl, ocraBarbcrr AJrrr Bcex BHarreul{ii .R nocronltrtofi, Iloatotry,

nocJIeAI.ree yTBop)fiAenrle I,r cqI4TarI , qro

AoJrlnr{br cocTaBrrrb ypaBHoHr,Ie ee /IBII}fle-
r4MIIyJrbCOB CO CTOpOIlbI aToAIOB, AOIOHAIO-

AOJrlr(Ha HeIIpe pr,IBHo yr'IaJltlrl,cf or
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ecJII{ fibl o6o,lto.rrta 6rt.ra norro4ul{iriloii, ilo lrpu ;,rro6ort oc })ailr.\ c(f rrupe i}

ee Brryrperrrrlorc [oBCpxrrocrb rrpoxoi(r,rJro 5tt tio.tu,t.tcc'l'Bo l]ortlcc'uia, riari pal]
paBUoe II0. B 4ciicTnure.nbrrocrr,l 1l{o o6oJrourtil l\Dr,rij{orcrr co ciiopoo'rl,ro z),,,

a rroTor{y :la t ccri. Ir o6oJIo(rri}. 6y71er (Bxoir(I,lu'L) }tacca, paltIIafl

4rRf;o,)(ru- r,,,). (r4)

3la uaoca, r:ipriBalorqarlcrr ellteccl{vIiAtIo u o6o",roqtty, 5y4el o6o.rro.rrtoii:

Topr,roar,{Tr,cfi r{ rrcpcAaRarl eii rrr{rlyJlt,c, panrtr,rft [porl3lJc/(cnuro (111) ua
oTHOCT{TeJr-bI{yrc CIiOpOCTIT aTOMOB !I O6OIO.tIttl, T. e. Be.rI[rIt,UIy (Ur-U,).
Cne4oraterrrno, cr,rJra, ,4eficrrryrcrqan rra ncto o6ono.ttiy, o6yc"nonneunarr

BToplfierrr{erf B rroc.rre/IrIrc}0 arorlolr or BIicBl(bl, 6y4er paBIIa

P r: /llnRf,?,,(uo- u,,)2. (15)

llaco.rnrae,r't rerlopl, cr4Jry roplroir{elrr,Ifl rra o6o.rcl.rri), oo crol)orrri Nre}ri -.

anea.quoft cpe,llrJ, rraxo4nqortcfl BLre o6oflorrttl,r. 3ty ope4y, Itali yinc ronopu-.
JIocL, Mr;I 6y4eu crrtr{Tarr, lr cr o/{ n u }ritt o iir oruocrlTeJrLHo BReBAr,I.

(J6oaua.ruu rrJrorlrocrl r\rellt3ne3AFrofi cpc71r,r rrclleB p.. 'lor4a, Tali ;:I{e r{ah:

II B IICpBOI{ CJIyqae, MbI IIOJIyIII4}[ l[JItI Ci4nl,I TOpl'IOiltellllfIr paCCuu'rattUOii;

Ha Ilclo o60.lro,Ir{1r, BIIarreurte

Pr: -4ti111,p,.u1,. (16)

Cre.tlonarensrio, poByJrr,rJ4pyIorrlarI cr{Jra, ;1eirc'r'nyrorlar rra o6ono.ttt),,.

6y 4er
P : P r -l P r : 4rR3? 

o (u n - r,)' - 4-"Rip 
"u2,.

(17)

Coc'raBra,lt rorrepb rrJpamerrr{o l(Jrr Maccbr o6o;to.rr.r,r. [[yorr rraccla o6cr-

.rrotrr{lr r r.{or.torr o6paaonarurrr ttocre2ltrcl,i paBIIa tno. f[ansure orra 6y;1r:r'

pacrr4, ltart r{br y}r{e roBopI{JIr,I, Ba crror Auyx $atropon, .Pacc,ttolp-r,ru uep-
nuf, r,ra rrrrx- r]1'op?rterrr4e n o6oro.rty aroN,roB, uu5pacr,rlaeNuJx rIlJ BnoBAIJ.

]\4.acca BBcaArroro BculecrRa, no[aAaloqcro n o6o;to.rrty rta '1. ccti., orrpeAc-

Jrflerctl Br,rpalr{elrr,reru (14). 'l'orga, c tr{oilrcltru o6paeorarrtul o6o,,to.tttlr, l:0o
Ao MoMcrrra , ee lvracca /i? yteJlr.rrilrl.cfl Bc.ilel{crBlIe ;1ei,ic't'rlta l)aocr{arpl,I-
tsaeMoro Sanropa ua DoJItrlqI4tl\r

- u) dt.

C 4pyrofi cropoHr,I,
dRouo: Zl .

Bao4n aro B (18) r upotrBBeAa rrarerprpoBaHtre, IroilyquM

Lm, -- 
l1n11lo?u laot - R. -l R^\ , (20t

r;1e l?r. - paAuyc o6oro.rrilr ri N,ror,rerrr cc 06paaoRarII4fI.
13ropoli dtaxrop yueJrr{areHr,rrl Aracc[I o6ono.IItu -- yBJrealeurle] em aroltorJ

lrelr{BDeBAHori cpe4r,r !IJrr{ ryr\'rarrLrocrl,r r}o I}peMrI l{IlrI}neHIrrI. Ilocnorrlrty rlr,i
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orttrTacM

Eperffr I
cpeAy
paBla

o/(rrolloAlro jlr, ro Macca, yBreHaeMafl

/,.
; ^p,, 

(/?i - Rk).
L)

o6o,no.ruoii, 6y4cr aa

(21)

6y4er panuaCne4orare.nbno, B MolIeHT BpeMerrtr , Macca o6o.rro.rxr rL

rn- n?,0* L*r{ Lmr:

Pd.2Ra

-:
dtz

t.
2.

4.

5.

6.

Jlureparypa

9. P. Mycrerrb. tr{sn. [tpr,rucxoft acrpo(pua. o6c., 10, 143, 1953.
3. P. M y c r e rr s. Wzs. Itpr,rucnoft acrpo{ra. o6c., 15, 95, 1955.
E. R. MusteI. M6m. Soc. Roy. Sc. Lidge, ser.4, 13, fasc. 3,223, 1953.
C. It. BcexcBatcHzfi, l. M. I'Ilrnorr,cxrafi, E. A. tlorroMapeB r{

B. m. q epeArruqeHno. Actp. myps., 32, 165, 1955.

O. Ir. M y c r e rr r,. Acrp. E(ypE., 32, !77, 1.955.

0. P. M y c r e Jr r. Tpy4n ooBerrlasrrr no noprycxyJrrrprroMy trsrryqerrro Co;rnqa,
tr4su. AH CCCP, 1957, ctp. 8.

7. B. H. fI a u o B n u tr. Acrp. xrypu,, 34, 505, 7957.
8. D. E. Blackrvell. M.N., 116,365, 1956.
9. C. E. fI r H e n r, rr e p. [oH,ri. AH CCCP, 72, 255, i 950.

10. 3. P. I\,I y c r e ,rr r. Actp. ,(ypH., 34, 120, 1957.
11. O. C r p y B e. 9nonroqra anea4. II"II, 1954.

12. A. A. Bonpuyr. Acrp. E(yprr., 34, Ig3, t957.
'13. C. B. II n H e rr b rr e p. Acrp. xtypu. , 24, 3, 1947.
14. C. E. llnnerLuep. trilen. ltpur.tcnofi actpo(pr:. oic.,3, b1., 1948.
15. 9. P. M y c r e I s. Tpygrr Broporo coBerIaurrfi tro BorrpocaM r(ocMoroutrtr, l4an.

AH CCCP, 1953, crp. 352.

: mo * 4rRtpo lrot - R,* A*) * * "0, 
(al - Al.).

'Iaxulr o6pasou, ypaBuerrtre ABr{}Hetruff o6ono.rHu 6y4et uuerb Br{A

ArRf;eo (, o -, *)' - ar.Rf;e, of;

ms!  nRf;erluot - R*f n*] + * "0, (ol - o3,)

3ro ypanuenue BTopofo rropfrAxa, rrprrreM BeJluqz[a Da orrpeqeilnercfl Bbr-

pa)fteHrrerr (19). [m perreHzfl ypaBrreHurr (23), xpoue EaaraJrbH6rx ycJroBtrii

efo ur{Terpr{poBarrtrfr, Heo6xoAr4Mo saAaTb qr(cJroBEre sEaqeHIIf cJleAylotqux
rpex fiapaMerpoB: Ho, u, tt pr.

Ha.rarr,nnre ycJroBrrrr rrlrrerpupoBarrza ypaBHer{rrn (23) raxonu. B ruo-

uenr o6paaoBaltrrfl o6oro.Inll t-0, Ro:Rou, cl{opocrE Da:uoo I[ BHar]eHtr{e

nropofi rpor4aBoAlroft onpegerrercrr ypaBHeurreM (23). I{poue roro, Eeo6xo-
:urMo SEaTb Beilu.LrwrTy tno,

Boupocrr, cBflBarrrrbre c rdrrrerpupoBaHr4eM (23) u, cJreAoBareJrbr{o, c Ba-

AaHZeM r.raqaJrbHbrx yc,ronufi r4nrerpl{poBauua, 6y4yr o6cyrx4eubr B cJrcAyro-
qefi pa6ore aBropa. Tau nte 6ygyr [peAcraBJrer{rt peByrrbrarrr r{Hrerpupo-
BaIIIIfl yr(a3aHr-rofo ypaBrrelrr{fr IIJTFI pfrAa HarralbHbrx ycJro-tsur"r r4 upoBeAeHo

o6cyxt4enue Bcero r{areplraJra.

(22)



A]TAAEM14'{ l:IAYI{ CCCP

I4 3 Il DCTi4fI I{P LI 1\{ CH O il ACTPO@I4314I{ECI{Ofi
Tou XIX, 1958 r.

OECEl)UA'IOP1411

IAMMA HACCIIOIBII I] 1940 r.

A, A. Btltr.7t"t,'Yrt

lla ocuon:rur,rrr orrcrirporpiiMM "l Cas, IroJryuelrrrr,rx B. q). I-aae [1.] Ha crtcl(rpo-
lpatle 40" per[;renTopa Cr,rnaer.racnoii o6cepniiropur, 5t,Ino [3yqeuo rrl]Mcrrcflue xapal{Te-
pr{crrrn 060110.rr{r,r l Cas n 1940 r. I]r,rro nafi;1eno, rrro o6oJroqna rrpoapaqlla B qacrora)i

rre[pcpT,rBrro|o clrcftTpa rr Herrpo3paqrra B r(er{Tpe rrcl]llrJx rrJrerroB 6arrlteponcttoii ceprn,
Ontu.ret rial ro.ttrrla o6o.noqnrr B lracroriix ttclrpcpr,rBrlofo cnenrpa orpeJ{eJrrercrr Bit Ilpe-

;lenolr tar,inaauoBcnoii ccplrr{ uorJiorqeur{o\,I BoIopoilri, ]r ocraJrblrlnx qacrorax pacceflfirreM
oBera rra cDo6o/Iur,rx DJreHrporrax. Nlacctr o6o:ro,Itilt 6t,rna r] cpqrt]Ier{ t0-10 9l?o. I{aue-
rrefirro qllcJra ltofJIoqarcrqIx aToMoB rr iltaccr,I o6oJro.lriu lrpolloxollrlrlo B oclroRlloM 3a

o.rer rrBMcIIoIIrrrr rrirorlrocrr{ Rerrleorr;a B o6o.rIo.rrio. Ur,r.uo 'ranlne r{Byrleuo pacrpeAeJre-
HIte aroMoB 1'eJrlrr rro cocrorrrrxrrM. Onaearoor,, qro na[J,lrrogcrrnoo p ao]Ipc:(eJreHr{e
()rrJr6no orr{JrorrrrLrrcrt or 6orsrllrarroBcrrol'o rr yAotsJrerBopr.ITc.irrrIIo colJracyercrl c, paclpe-

lleJrerrrrcM, J(atrur,r]1 13errr,uanolt Ii3].
IJii ocnonarrr.rlr BpeMeHrr rrorrBJrerrurr Ir ucrre3rronorrl{u pe3ltllx rr,lrlrii rtor',norleuI{rJ

l'er-rrrfi 6r,rJ]o orrpeileirerro BpcMrr oxJril]r(/Icrrrrr ur,r6polrcrrnoir I{J rICl(p :jBer}Atr l\4aTepu14

/'(o cocrolrrrrrr, paBrroBeorrofo c u3Jryqcrrl{eM 3re:}Irn. f}polli T'arrot'o oxJrax{[crr]Ifl oI(aBa-

JIOCL pJBtil,tM 1r('( tiO.tLt{ltM :tO( rI'Irtllll ,lUt('i,i.

I,l; u:lry.rerrn tL Jr\r,tuit rroHrr3oBarrrolo ria.rrLI{I{r 6r,r;no naiigeuo, rITo coAcprxatrr{e

r{aJrl,tlIrrr n o6o.lro.rrtc l Ctrs tanoo ir{e, 1{nIi lr y o5u.rnr,rx lnce71.

IIa ocrronarutr rrlyrrcrlrfl xorrryporl uo/Iopollrlr,rli ,'rltrttrii 6r;r cAoJiillI RLlBoltr o l'oM,
quo lrl)!r BClrr,rrul{c ur,r6paor,rnitetcl Br,Icorior,ro.urr;ionarrllal Mat'cl}rlrr ri3 IIc,ltp rlltc:J/{ln.

GAMMA CASSIOPEIAI] IN J9zr0,lty ,'t. A. Itoyarr:|ruk. -The val'iations of tlie
charaoLerisl-ics oI l,hc shell of 1 Cas in 1940 rvere sl,udied on t,hc brtsis of sperrl.rograms,
Laken by V. F. Hasc [1] rvith the specl,r'ograph ol tlrc ltl)" reflcctoi oI tlre Sirneiz
Obselvatoly. It rvas fould that thc shcll is tlanspaleul, itt frequenoies of t,he conti-
nuous spccLrurn ancl opaque in thc ccnter of l;he filsl, [,et'tns r-rf l,ho Balrncr selies.
The opl,ical deptlr of the shell in flcrlucncies oI t]re conLiuuous spccLruLn n,as deter-
mined boyond thc Lyrnan limit by hytlrogeu ahsot'pLion, itr ot,her ft'equencics h1'

t,hc light, scattcled by fu'ce eleo[,rous. The tnass of Lhe s]tell rvtrs 10-10 1l?o in the
mean. 'I'he trarialiols of Lhe nurnbcl of absolhing atonis and of t,hc rnass of bhe

shell rvere causcd mainly by l,he vat'ialion of tLc delsity of rnal,ler. Thc disl,ribu-
lion of helium along differenl quanLurn state s rvas also sLLrdied. Il; rvas lound thal
the obser.r,ed rlisLr:ibution s[rongly deviuLcs frorn Lhe ]loltzrnann and agrecs satisfac-
Lorily rvith the ctisllibuLiori g'iven by Wellrnanl [13].

'I'he timc of appcalonce anrl disappearzilce oI slrarp heliurn ahsorpl,io[ Iirtes rvtrs

used lol'deLelrnilirig tho tirne duling rvhich maLl,eL' ejeoted llom lhe irtl,erior of lhe
sl,ar cooled to a sltrLe rvhich is in equilibriurn u,ith l,he radiatiorr of l,he star. IL was

found to bc sovcllrl tcns of days.
The study of iouized oalcium liucs shorvcd that l,he abundrrucc of calciurn in the

sheil of 1 Cas is bhe sarne as for ordinary sLuri;.
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On the hasis of the study of hydrogen line profilos bhe conclusion was reached that
during an outbursl, highly ionized matter is ejected from the interior of the star.

,L{etansrroe uayrreHlte BcrrblrrreFi Be-enes4 rror{o}r{er rroJrHee pacxpbrrb
flplrpoAy autx snea4. Irla colocraBJlerrtrfl u3]IerleFrrrft paaJlzllHbrx xapar{Te-
pI{crlII{ 3Be3ABI r4 ee O6OJIOqHu BO BpeNrFr B0rrbrlrrKtr M6r Mo)fleM yCTaHoBr{Tb

cBa3b l\{e}t{,4}I aTl{l\{tr xapaHTepncrrlliaMtrl. ,{o CI4x nop CoilocraBJrfrJrocb
trBMellelrue JrlIIrIb neltoropr,rx xapanrefucr[r{, a tr}reFrrro lyuenoft ct{opocrrlt,
ctserr4Mocrrir u cnenrposoror\{erprrqecnor,i r:eMueparypbr. flpz arolr He pac-
ct\IarplrBaJrirtcr, IdBMeIleHI4fI TaHr4x Balr{Hbrx xapaHTepltcrrart o6oro.{nz, HaH ee

lllacca, o[Ttr{qecHafl ToJIrqa v Bua, cleHTpa.
B rIacrorIIqeli pa6ore u;r onpeAeJrr{Jru r4BMeHeHr[e B TerreHrle tg40 r.

TaHtrX Xapanrepr'rcT?rH o6olorrnlr 1 Cas, HaH ee r\,racca, IIpo3paarHocTr,, pac-
rrpeAeJreHr4e aTor\roB reJrr4E rro cocToFrHr4flMr u oTHorrreHr{.E v lR gnfl BoAopoA-
uofi aur,rcculr. Pa6ora BrrrroJrrrelra B ocHoBrrolt no clenTporpaMMaM, rroJry-
qeHHr,rM B. O. faae [1] Ha rr{erreBor,r crexrporpa$e 40" pe{rcnropa Crzueza-
cnoft o6cepBaropr{r{. Cnen'rporpaNrMrr rra{eror ltr4cnepcrrrc 364/r,rru y Hr. Bce
cflenrporpaMMr,r 6urw rrpol,repenbr rla caMoperr{crpr4pyroqeM uzxpo$oro-
rrerpe trana Mo.irna c yBeJrrrrreHner[ n 50 paa. 3arelr, rra ocHoBautrz noJry-
rteHr{r,Ix perflcTpolpat]rN{, o6rr.{Hr,rM [yTeM 6rrra noctpoeHbl riorlTyptt nwazfr.
E LrHreHcI4Bi{ocrtlx. B Ha[{/]yIo Horrb Ha6rroAe}rrfi Sororpa6r{poBarrocb rro
3-5 crrexTpoB. flory.lgur.re Horrrypr,I ;nu:rwfi, flo paBJruqHbrM clenTpo-
rpaMMaM B reareur{e oAHofi r-ro.rrl 6rrn[ BareM rpa$uuecxz ycpeAr{er{br, Tan
IiaH 3a 'raHoi.i nopotxlrfi ilepr4oA BpeMeHr{ He 6ruo Bar{erHrrrx r.rslreneuufi
n BZAe noHTypa nanoft-nu6o rrutlrv.

B cuentpe 1 Cas BlrAHLr Nruoroarr,rcJreHrrr,re 4zs$yaurre ]ruttru. rrorJrorqe-
HuIfl, rprr{aAJre}r{arqrae OII, NII, SiIV, SiIII, llell n HeI. Cnenrp o6o-
JOqHI{ [peAcTaBJIeIt B I{3yqeril4r4 TOJ]br{O IIOAOpOAHT,IMI1 ilLLHI,dflMIf, ItOTOpLIe,

3a r{cltJrloqeHueM Ho, Ir}IeIoT 4noftnyro 3Mrlccr.rrc. B cilertrpe rrofJrorrleHtrfl
o6ono.rnrr [prrcyrcrBylor Jrr{Hrrr{ Bo4opoAa, HefrTparbHoro reJlr{fl rr, B cJry-
.rae 6oJll,uefi uaccr,r o6o,lrounr,r, uoEl,r3oBalrHoro I{aJr6qr{fr,

Cuenrpa.ururrfi xlacc BBenAbr 1 Cas, oupe4ereunrrfi ro 4lr${yanrrlr
)rr4[utt[ rrorJrorqeH\tfl, 6uil ]10-80.5 r,r }re rorta3brBaJr Ba^reTHr,Ix r{BMeHe-

Hlrii s reareHuo paccMarprrBaeMoro nepr4oAa.

$ 1. Bo4opoArrr,re Jrr4r'rrru

Bo4opo4nsre ilrlnlrvr rrMeror Hau6olee cJrolnHylo crpynrypy cpeArr Bcex
.irr.rnuft B crreHTpe 1 Cas B aror fieptroA: Ha rrrr.rpoHylo Jrr{H}rro [orJrorrleHr4r]
llanJraArrBaercs 6oree y3naa ilrrrvtft ltaryqeHflg, rla Horopyrc, B cBolo oqe-

IleAr,, Har{JraAr,rBaercfl oqeHB y3Haf Jrr{Hr{g [orJrorrleHr[fl. flprauelr Br,rA noH-
Typa tr trI.ITeI]0I,IBHOCTb OTAeJIbTI6IX eIO HOIIIIOHeHT Cr{JIbrIO l(er{flIOTCfl CO

BpeMeHeM. I{a Sur. ta, 76 lr ln upe4craB.rreur,r nourypbr mrsmfr. H^, If,, H^,
FI" u Hc orAeJrbHo AJrrr HalHAoft no.rz ua6uro4euufi. Crpe.rrxoft ynourua onu"-

luTa6 prrcyllr{a no ocrr opArrrrar; crpeJI(a coorBercrByer r{HTeHc]4BHocrtr
HeupephrBHoro cfier(rpa, rllr{rrrrrofo 3a eAr.rrrr4r{y IIpn olpeAeJreHrrrr noHry-
pon nnunfi. Peaman JrrrHr{Fr fiorJrorr{eHrrs y Hi .sBrflercfl 6reu4ofi, B co3Aa-
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IItru rioropoii ocrronnaFr lloJrr, rrllr{iraArreirrrru .ilutr:Lt lIeI ).3889 ;\, a BoAo-

po[ trrpaer ropas/(o lreHbrnym poJrr,.

I4auerrenr,rr Horrrypon BoAopoAur{x rv.uufr. 6),4y, o6cyrxgeuu B I{oHue

pa6orr,r.

Paccuo:rpurr peBr{Lre Roi(opo/(r{bre .rrrr}rfl!r. rrorJIou,cIIufl o6oJroqr{u. lJo.rtr-
:lyrrcb r\rerolor\,r, rdcuoJrr,Bycrlr,rr[ B rialrux npel(blA.y[Ilrx pa6otax, ]rbl ofipe-

7-/0 0 +/02r1n Nr
NI
s1
NI
NI

$i

'- sl
sl
sl
Ni

2Lwn $l

(Dur. la.

AeJrrrM rrucJro .lforfl nefirpaJrbrrbrx aroMoB BoAopo4a, HaxoAflrrluxcr Ha BTo-

poM orreprerr{qecHoM ypoBHe nag I cu2 nuyrpenueft uonepxHocrr[ o6orovnu,
iro $opnayne YHBorbAa

W1mc2
N srII : --j"-.5- , $)rc'l'j

Eaa mtrptrHa pesr(oft JrtrHtru rrolJrou{errufl, Koropafl paBHa samrptrxoBarl-

hq"
+/0 A



Hofi rrJrorqaAlr (6nr. 2), nr,rpameuuofr n alrBtrBaJrelrrrrr,rx aHrcrpeMax
HetrpepbrBHoro cner(Tpa. Ilprvenr ran nan era JrvHU.n BoBHur{aer
B caMrrx BHemnrlx qacrflx o6ono.rHlr [2], ro HelpephrBHbr]lr cnerrrpoM R aroM
cryqae 6y4er cJrymlrrr, rrolrryp abcd ($v.r. 2), r. e. ro uailyqeHue BBeBAET

u 060ro.rltu, Iioropoe BoBHI{Haer rrrr}fle Mecra roBr.rr{firroBerrl{ff peBr{rrx

'r,r:unfr..
u,,p

-/0
Hy

-/0 0 +/0
H-9"0 +/0A

Our. 16.

I{ax ussecruo, Berzqulu:"t Norff, orpeAeJl.rleMble rro $oplryne (t), 6yayr
AJrf rrepBrrrx rrJreHoB 6aurueponcxofi cepun Bar{tr?r(eHbl: Bo-rrepnbrx, tra-Ba

roro, rrro {opruy.ra (1) cupanegJrrrBa Jrurrrb Ailfl ofirtrqecnr[ rorrnoro cJroflr

Bo-Bropbrx, upz Hafltrqur4 fpaAtrerrra B o6olo.rHe ua-aa eSsenra ,(ounnepa
euuicuR, BoaHlrxalorqafl B o6oilorrne, Molner qacr[qHo BaMbITb peaxylo

Jrr{HtrIO UOrJrOU{e}Itrfl, I{ oltBtrBaJreHTHaFI muptr}Ia erofi fltrHun 6y4er aauu-

)neHa tro cpaBHelrtrro c ucrn]r-:F,oir. flpz trepexoAe n 6onee BbIcoHtrM sreHaM

6anrueponcxofi cepun otlTtrrrecnafl ToJIIqa B r{enTpe peaxoft [rvu:ur. AoBoJrbEo
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6ucrpo yMelrbmaercfl BcJreAcrBlre yt{euErxerrr4rI r}eJrl4qtrlIII{ ctrJIEI ocr{uJrJlfl-

ropa, II Mbr rrptrAerr r{ orrTr{qecr{]ir To}rriolty cJro}o; TaI{}I{e yrferlbl-trtrToft

r4r{TelrcIlBrrocrr, EM}lcclrorrHr,rx I{oMrorIer-IT I43-3a paBJII4aIIlofi }IaccJretlnocrl,r

aueprertrrrecxtrx yporuefi BoAopoAa. I{pouc roro, npu orcyrcrBllll DMIIc-

cuoHrrlJx r(o.r\rfroHerrT yBer[qtrTcfi ToiIHocrL npoBeAelrlrfl r(o]rrypa mupoxofi

JTEHUn [OrJIOIqenlIfl, BO3IrUHalonleil D 06pail{amqeM SJIOC 3BeBAr,r, a I{e

Ozr. 1r.

B o6o[oqKe, T. e, yBertr.Izrcfl TorrHocrb npoBoAer1rrfl Herrpepr,Il]Horo clreHTpa

AJra pe3Koft rruqul^ rrorJrolqeHl{fl. Taxum o6paaolr, [pu flepexoAe x 6onee

BbrconuM rrJreHaM 6anrueporcHoft cepfrra ToqEocTL otrpeAeJrerrl4fi SHarru-

reJrbr{o BbrpacreT, fr. rrp:zdrluluTeJlbno oKoJIo Hro lru rroJlyqtrM Bl'Iaqenufl

NorH, 6nuaHue r( zcrzr'IHblM.

B ra.recrse rrpzMepa Ha +zr. 3 upegctauJreHbr BaBl{cuMocrtr lg NorH or
HOMepa nu:F^frv. AJIfl rler(oropbrx AaT Ea6rIoAeHEft. AnauoruqHbre SaBtrctrMOCrz
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Anr. 2.

reopu?r Il. B. Co6oresa [6],
poAHbIx aToMoB rro cocToflrruflIr B

6rt.rrn nocrpoerrbr ilJrrr llccx l,torreHroB rra6JrroAciJ[ii. .l Iory.1s11mre r]eJtuqrrr.rrrr
lgNn H Aar6r B cro;r6qe 2 ra6r. 1. l3err,ruunrr, coorBercrByrorqrro Aararr,
orMeqeHrrbrM Brraarriot\r*, olpcAeJrerrbl rro AarrHr,rll Il, Ceuurca r O. Crpyue
[3], auauxor'r** _.rro Aa]rrrbrM P. l3a.ngnuua [4] u auaunoM*** r,o rarrrrrir.r
I t. Nleppunla u o. .Bn.urcona [5]. Iiari ]Brr[tur{ rl]..rme, orrr,rqeor{afl roJrrqa
3a trllc/{eJrou 6a.nr,nreponclor,l ccpr,rr{, a retr 6o.rree ea npeAe"Trol{ [arueFroB-

cxoii cepnu, MHoro MeHr,me equnuqrr. Ero
oSHaqaeT, qTO [OryqeHHrre BeJrtrsuHr,r

lgNorH orHocrrrcfl no nceft o6o.rro.rHe
a He rt ee qacTr,r.

TaH nax n o6o,no.rxe 1 Cas orcyr-
crByeT Tept{oAr,rHaMr4qecKoe paBHoBecI4e,

ro [Jrr rrepexoAa Ha ocnoeuoft ypo-
BeHb r,16r BocnoJrbSyetrcrr pesyJrbraTaMZ

r{oropafl [aer pacnpe/{eJreHr4e BoAo-
o6oro.rxax Be-anea4 B BaBrrcr4r\{ocrr{ or

Olrr. 3.

170

reMtreparyphr sBesABr tr trapaMerp u *:pff, rAe Prz-AoJrff Lo-u3.ny.reutrr,

tstlxoAflxlero ua o6orosnr 6ea [orJrorrleHrdfl, a w-- xoe{frur1r,reur Ar{Jrroqru
I43ryr1gsro. Be.uu.ruua p,, oupe4elrrercrr BeJrzqranoft rpaAr,reHTa cr{opoc?rr
l 06oilo-rrtc, r{ rrcnocpol(-
crBer.Ino r,r a rr a 6.rrro;1er.rttr:t o,l5,

.BeJIUrrUHy 0rrltel\eJIr,rTl, r\r6I

rre rlolncl{. .[Ioarontv u6r
orrpeAeJr[t{ lrapa}rcTp a !r3

0panrleril{rr rra6.rr.o4aouoro
l{ Teoporrl{recrtor.o 6anr,lre-
llotscr{oro /{er{ilcn,re1rra. IIa-
6nro4a errr,rfi 6a.rrrucpon crrni,i

i(elipeMeu'f ;nutrrntli r,rBJrSrrlg-

rILrfl o6o.rro-rril,r 1 Cas ua"rro

NreurrJlcl n ?errclrl4e rra6aro-

4crrrrii rr 6r,r,r l)ilriurr

Hr: Hu -3.0: 1.0:0.6:0.4.

(ipalur'Ilan aTo Btta.ICIII4e iler{perrelrra c teoperr{rrec1{I4l{, /(arrrrblrl n ra6n. IV
pa6or6r [6], uI,I rraxoAtrl'r, qro or[oureH[e n2fnt B 5 paa Nrer{I,ruo, .Ier{ rptr
6onr,rllrauoncttoll llacfll]oAe.rreH[r{. Ha ocnonarrulr aroro 6r,r;nlr onpe/teJre]rb1
t{Ircfla 1forll arouo]r BoAopoAa, uaxol(rrrrluxcrr D ocuonrrot\{ cocrorrHr{rr n o6o-
J-Iorrt{e 1 Cias Ha4 1 crt2 ee utryrpenrrer,i roDopxriocru. Peayrrrarrr Br,rqucre-
uuii 4auu n cron6qe 3 ra6n. t.

ll Br,IqlrcJrclrr'rflx r\frrr ]rcloJrbBoBaJrr,r 'relrrreparypy, olpoi(oJrrrorryrc rto
crleltrpaJIEIIol\Iy liJlaccy .r4 llalHyro 26 000'. Tax nan cncrtrpanrnuii r{Jracc
3Be3A6r rre t{eHfrJlcfl SaMertro Il rerrelrr,I0 repproAa rra6rlo4crrlrii, ,ro 4.ua ncex
llar rrbr IlprrtlflJr],I 3ry ]r{e TelruepaTypy.

(2)II- : FI- :
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(lrenenr ?rorrr{Baqr{r{ n o6ono.{xe 6rura paccurrarra uo Sopruync

n,n+ 2(2rrnrl1l\', -h
i:* "rati-r,- e "' , (3)

rge T - Telrrreparypa BBeBATJ t X-- rroreHr{rraJr r{oHr{Ballr41r.
lJpz nrruzcJreHrrflx Mr,r ilpr4HflJrr4 7: 26 000", moa{snqraenr ArrJrroqu[

lz:0.05. 3nentpounyro rlJroruocrb neMbr re Mo)fieM ofipeAeJrrrrr, ua na6nro-
4euzii l Cas no BpeMrr paccMarpuBaeMoro [epr4oAa. Ho no AaH]rbrM Il. Csrnrca
n O. Ctpyae [3] n {enpa.ue tg40 r. pear(rre BoAopoAHbre ilvHuvr rorJrorqeHrrrr
o6ouo.rnfi 6sttm nwgnrr 4o H36, T, e, ne:{Qrz,

l4e nroporo ctor6qa ra6n. 1 M6r Br4Ar{M, qro Bo BpeMrr na6.nropeuzrt
Berr{rruHa 1y'0r11 nreunercFr B AoBoJrbHo rrrrdpor{r4x rrpeAeJrax, Ilollrpr ]ra ABa
noprlAxa. I3oo6qe roBoprI, rantre rraMeuer{uFr rvroryr rrpoucxoArrrb rro cJre-

AyIOUITTM UpI4qI4saM: I43-3a rrBMeHer-rr4ff rrJroTHocru, TeMrrepaTypbl rlorrrrsylo-
[{ero r{BJryr:r.eurrfl, paaMepoB o6ono.rnra u [apaMerpa t.

Izlaueneunenr reMleparypr,I r4orrlraylorqero rraJryqeuufl, T. e. uailyqeutreM
3BeBAr,r, MolnHo npene6pe.E, TaH HaH na6nro4eunrr He froHaBhrBalor trBMeHe-
I'II4e clleftTpaJrbHoro HJracca SBeBALr B rerreH[e paccMarpuBaeMoro trHTepBaJIa
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BpeMeHtr. Benzqnna 6a;rsueponcxoro Aer(peMeHra, no Horopofi otrpeAeJlflercrl
lapaMerp r, MeHffercfl orreub cna6o. Srulru trBMeHeHtrfMr HeJrbBfl o6rnc-
Irtrrb r4aMer{erlnfr Bertrsr4ubr NorH ua nopflAox. }tpoue toro, etu c.na6r,re

uBMeHeHtrfl 6anrueponcnoro [enpeMerrra fiJroxo corJracylorcfl c r]BMeHeHueM

Befitrrrtrrltl l\o2H, qro noaBoflfler crrzrarb trx cflyqaftnrrl,ru. ]tar ur,r yBI4AEM

rrurfie, paaMeprr o6o.[o.rHu 1 Cas B paccMarpusael{rrft rreplroA Bc[bIItrHu
rreHflIorcfl He3Haqr4reJrbHo, npuMepuo ua 300/6, rrptrqeM aru rrBMeHeHtrfl lle
oqeFrb cot.Jracylorcfl c zBMeHeHueM Bertrquwnt NorH. 'fanttu o6paaotu, raaue-

HeHr{e BeJruqtrHbr /forfl no Bper\{rr rrarrrlx na6nro4enraii upoucxo4r{T B ocuoB-

HoM IrB-Ba rrBMelrelrzrr cpe4Hefr rrJrorHocrtr BerqecrBa n o6onosre 1 Cas.

B BaBrrctrr\rocrr{ or crpyr{Typr{ o6ono.rnu r{BMeHerrtre cpe4uefi rrJIorHocrLI

o6oro.rxn Molr(er npoxcxoAurb rro-paauoMy. B cryqae oAHopoAnoro crpoe-
HtrrI o6ono.rnr4 ?rBMeneHr{e cpe4uefi rrJlorr{ocrtr Berq,ecrBa o6ycnou,rrraer
uaMerlerrre aJIeKTpo-ErHoft unoruocrra. TaH rrax B Ter{eHZe Harrrux ua6nroge-
nraft ur,r EMeeM rl":7st fr Trrr- 26 000" - const, To tL B fropuyru Caxa
cJreAyer, qro tr3tr{eHeHr{fl B BeJrrrquHe ne cBflBaIIbt c I[SMeHeEI{flMtr B BeJII{-

uwue NorH cJre4yrorqzM o6paaolr:

n, t; f N"Jr
E:V' i:l/ ffi' (3')

rAtl BerI4auHbI, orMeqeHHble Brlaqnolr 0, orr{ocflrcfl r( MoMeHTy, HorAa HaM

6rr,na raasecrHa aJrexTporrHafr [JrorHocrb.
B cryuae, ecnra o6onoqxa r4r{eer BoJronHr{croc crpoeuue, HalrpuMep rlrrra

co.nue-{uoft xpouoc{epu, tr rrarferreHrre cpeArlefr nnornocrrr BelqecrBa Irpo-
rrcxo4r{T rJraBFrbrtr{ o6paaou Ba crrer roro, qro MeHflercfr arrrcJro BoJror(oH Irr

paccToaHrTe i\,IelI{Ay Htr{ME, a IIJIoTrrocTb BoJtonHa IIe Me}IfleTcfl, aJIeI{TpoII-
Hatr rrJrorrrocTr, 6y4er nocronnnoft. IJo ner Htrnanrrx yxasaulrrt Ha ro, qro

o6ono-{Ka r4Meer BoJronurrcrylo crpynrypy, r{ }rr,J rrpeArroJIomrIN,I, uro oHa

uMeer oAnopoAHyro crpynrypy. Boeuoxnas oruu6xa B olpeAeJreHI{I{ crefreHpr

trourr3al{r4rr 6y4er HeBeJItrI{a, Tari Har( I{BMeHelLrr{ BerlrrruHbr n, BHarr[TeilbHo
MeHblrre, corJracrro [3], uaueuenuft nenmqlrul;, NorH.

FIa ocuonantrri lr,errvtl,rtr NorH, rlcrroJrbayfl ynaaalrHr,re Bblme BHarIeH[tI
T w w u orpeAeJrrrfl nerro Soprvryre (3'), urr orpeAeJrl{Jltr Beflr4rr[Hbr N+H-
strcJro rdonoB Bo,rropoAa n o6ouo.rxe 1 Cas ua4 1" cwP ee nny, penr.reli rroBepx-
r{ocr[, r{oroprre [aHr,r B cro;r6qe 4 ra6t. 1,.

llpe4ctauaer r4Hrepec oflpeAeJrerrr4e o['rrrrrecnofi ronrqz o6onoqxu B paB-

ILAII-IbIX IIACTOTAX,

Onrz.recnafl roJrrr{a r o[peAeJrflercfl cJreAyroulefi {opuyroii:

\: y.d , NH, (4)

tge N H - 
arucro aroMoB s o6onoqxe ua4 t cM2, 7"d - coorBetcrnyrolql.rfi

Hoe{Suque}rr rrorJrorrleutrfl, paccqtrraHHnft sa 1 arou. ,(na qeurpa JIIrrII4tr

TIOIJIOIqEHI4FI M6I trilIEEM

t/ir:'r,l
(l-r)-/,1:

fhpC?) '
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t4c u- cI{opocrb rerrJroBoro l{Brr}neHuFr aroMoB. {,na rroo$rfffqr(er{ra rrorJro-
Iqcrrr{fl 3a rrpcl{eJroM ceprrr4 Mbr r4r{ee}I

32n2e6Rs'
t-u- 3 V:l sfii3yin\

(6)

lLe n- fJlaul{oe I{BaIIToBoe lllrcro, g'- rrerioropr,ri,i nonpaso.rrrr,rr? MHo}r{r.r-
TeJrr,, xIaJro or.rrI{rraIotrlrlllcfl or e/{ulltir{br.

T{poue roro, rrpll rar{ort Bbrconor',i crerreuu r{or{rraarlrrtr BoAopoAa cyrqo-
CTBEIII]bII,I I,ICTOqIII,IITOI{ ITEIIPEPbIBI{OIO ]IOIJIOIqCIIIIfI, OCO6EHUO B BtrAIIMoI:i

o6,racur cileltrpa, FrIlJIrIercFr pacccflrr,re cBera rra cno6o4nr,rx aJrerrrpotrax.
I{oat[$r,rquc[rr paccefrr.rr.{fl, paccqr{raurrr.rit ua t a;nertrporr, I]aBelr

#)':0.665'1g-z+ .*z (7)

,I I]C 3AI]IICI4T OII I[.JIIIIII,I BOJIIIbI.

i'[r,r rrponareJ]rr I:]bIrIrIcJrerrrrfl onlr,r.reciroii ToJur(ll o6o.uo.rni,t Airr qerrrpii
nlrnull II,, -.lJD, Ba rrpeAorrou 6a,nsuepoocr{ort cepr4rr t (B) npn ).:36z17 ri,
Ba rrpe/(eJlou .rraiiuanorcrroli ccpur,r t([,) rrpr.r ).:912A u ArrFr pacceflrrr4l
ua cno6o;qublx EJIeItitporlax r. /larrrrr,ro nr,r.rractrerrlrii rrpeltcranJrcrrr,r n cro;16-
qax 5-11 ra5..r. 1.

Itari nr,r11rro 1.{B ,r,a6.rr. t, orrurrrecrrafl ToJrnla o6o.noqril.t 1 Cas n qcrirpo
rlrulrii H, - [Tr 6o",]LDre oA1,lrr,rr.trr{, Ba rpe/(eJro[r 6arsucponciior"l cepnrr
rlHollo !ICIIEITIe ci(l,rl{I,Iqbl, 3a npoAcJroll naiiuaroBC,I{oii cepr,rr{, rrponre 31 rLrr-
BapFI rI 4 (lerlpa.lrrr 19/r0 r',, 'fal{ir(e rrerrslrre e[rrrrtr{br. OnTr,t.rcctia;1 roJtula
o6o.uoqritrr /("rra paccearllrl rirl crro6o,1ur,rx DJrer(Tpouax 6rrna ucrrsruc cl(r,rrurllbl,
lIo BCcrAa 6o.nt,ruo onrr,t.recrtoir ro,rrtqr'r r,rB-3a Herrpepbltuoro rorJrorqorrr{fr
lto[opo,qrrbrrrlr arolra]rr,r 3a npcAoJrou 6amucpotcttoi,i celllrlr, a ?er,I 6o.rree
rlaltreHoR0rioi;r. CneAonarcJrLrro? ouT'urrccrrafl ToJrrr(a o6oro.rxr,r 1 Cas n i[o'ro-
rpaSuuecrioii o6tacru cueltrpa orr]leAeJr]rercrl pacccF{ utreu rla cno6o11rrr,rx
cJreltrllollax, a 3a rIpcl(eJIoN,I raiirtauoncfioii cepralt - rerpcl]trrBu6rit [orJro-
Irrerirreu rrei,,irpam,lmtx aroxroB BoAopo/{a. I[. C']sr{urc u O. Crpyne [3,] rra
octloBauuI,I r,I3yrIoIII{rr ]ttaMeuc[r4Fr rio]lrypor] rrrrirporir{x .nuLruii rror.Jro]qerrr{fl,
BO3rrr.rRaKlu{r,rx r o6parqaf{)I]{cxr c.rroe 3Be3l[]{, it r1c r} ee o6o.no.rr{c, np[]rrJrr,r
I{ BIrl}oAy, rrro olrrrrrccr{ilrrroJrrrla o6o,tro.rril,r 1 Cas 3t flrrBapFr --1r Serpa;IIt
t9lr0 r. n {ororpa{r,rqecnor"r o6.nactr,r creurpa 6srna pauua 0.2. I.farura onpe-
AeJrcrrJrfi 4aror' 0.23, T, c, corJraclrc xopoucc.

Bce npotteuel{erlrlr,rc BACcr pacrIcrrl arrrccJr arol{oB rJ ocrroBrroar, a Bargxr
u B l,totIrI3oBatlllox{ cocroflrlr,rlr oclrol]arrrr Jrir rcopli]r TJ. ]1. Co6onona [6].
Ilo4rnopln4errr[ex{ [paBlrJrr,Hocrn o.roft rcop],rr4 N,ro]r(c'r cil5r11111.ao rrpanratrrnr,tr"l
[opfIl{ort ouru.rccrtoi.i ToJrrrIlr o6oro.rcrr I]e-nnea;q, r,lBytrorrur,rx naLur pauee [2, 71,

IzIe ncex pacctvlorpcilIll,tx Bllcal{ ;rnrur, ('.lau o6;nalqaer o6oro.rnoir c onu.rqe-
cnor)i 'rotrqert ea nafir,ralroBcr{}rM rpe/loJronr t(L)} t. Ero rnc cJro/lye.r rr z3
Br{Aa cncrirpa o6ono-rrtn: Jrtrrub B ctrertrlle o6oro.rrtlt ( Tau ra4rrr,I Jlr,rlultd
oAHaII{IUJ I,IOIILISODa}IrIr{X MeTaJIJIOII, rITO I\rO}IteT 6r,r'rr, nurur, B cJIyaIae t (L) ) 1,
uHatlc McrilJIJrbI 66l.]rn 6sr no[I,I3oBar:rr,r /{Ra}nILr r{Jrr{ TpJ4}nA},r rr N{r,r rre rra-
6;rrro4a"nn 6rt wrtai o/(Fralr{Ahr r{orrr{BoBarrrrbrx l,rcraJrJron. V Apyrflx o6ono-
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qeri MbI lrc IIa6JIIoAaetI Jrr,rrrltil oArralr{Ar,r I,IoHr,tSoBalrublx }Ic'laJrJIoB, q'lo otstli\-

rraer r (1,) < 1. Itpoue roro, Frartrtrr onlleAe..rcurrfl olrrllqeciioii to"rrtr1n o6o-

Jrorrr{r{ i Cas 3t anBaprr-1r Senpa.ris 1940 r. n rfororpaQlr-rectioir o5.nacrtt

crrcrilrpa xoporrro corrracyrorcrr c orpeAcJrcHrrrrlrr,r lI. Cslturca u O. Crpyrc [3].
lJpn'r'aHoir srrconoii crcfreHr,r IrorlrrBaqrru, Hartatr cytuccrlyc'f u o6o-

JIoqHe 1 Cas u paccrrarpr,rBaerfl,ri,i rcprroA r]pex{eHrr, rIoiI(Ho cql,Irarb' q'ro

rIoJrIIoe rrr,rcJro aroNroB rlolopoAa paBHo aruc.rry [IoHoB BoAopoAa, 1lorAa,

SHarJ pa3[rcpr,r o6o.rrovrrr{, }rrrr rroir{err, flcrroJrbBytr BeJIuqut{y 1[+,11, oupe4e-

Jrrrrr, Iraccy o6olo.rrrn no clrcAyrou{eii Sopuy.ue:
!)?oo : 4rRf;o . (N+ H) . nt,,, (8)

rAe 7?o6 - paAllyc o6olo.rrur, rtotopr,tir, riali rIbI yBIIAI,III III,I]I{0, paBeII B cpeilt-

HeM 2.5 paArryca BBeaAr,r. Onpe4eneuirbro Iro {op,rryne 1B) uaccbl AaHbI

n cro.u6qe 12 ra6n. L.

$ 2. Jluuur{ r'enrrrr

I{porre pe3l{r,Ix .rrlrnur,l norJrou{eHurr BoAopoAa, B crleRTpe o6o;rouxll 1 (-las

na6rro4arcrcn peBrir,re Jrr{rrrru norJrorqe}{!rrl rreftTpa.lrLHoro rcJIrIfl, ItoropLIo
uplrlraAJrcil{ar ceprlrr}r 2'S - n'P, 2'It - n'D , 235 - n3P u 23P - n3D fi
HaI{JIa/{bIIlarcTCfl IIa COOTIIeTCTI}ylOlqllle uII,IpOI{IIe 3I]eSAIILIe JIlfu!III IOIJIOIqC-

nzl. Iioutypll BTrrx ,nr,rrrnll npc4crauJlellrl na Sur. 1ra i,r 46. 'l'an )Ite Itali
r,r.ua rfl,rr. t,;l.rrlrira crpeJrrirr coor]JcrcrByer lfrllcucrlBIIocrI,I ]IenpepblBuoro
cflcnrpa, Ilprrrrrlrolo 3a cArrnrrqy [pr,r otIpcAeJIeIII,Irr lioHrypoB nnnuii.

FIa ocnonarrl{1,I rl3yare}rr,ifr DTr,Ix .irl,ruufi }rbr trIoir{eNI olpeAeJrrlTs Haco.rleH-

rrocrr, ypoBltor,l arouon rcJrr,rrl 2'5, 2'P,23J rr 2t)P u o6oro-Iric i Cas.

frn onpeTqeJrelrr,rr rraceJrcrrlrocrlr ypouueli Bocrrorrbaycucn ripttnoi.r poclil.
R nanrelr cJryqls rrbrurlreexr /leflo c r{o,r{e.rrbro i llnapqruunr;1er-ll[yc'repa:
cnoii nrareprrrl, r/{e r03urri{alor peaxr.re .[r,rrrr,rrr,'1. e. o6oroqlta BBoBAI{, pcslio

orAeJreH o'r cJrofl, rAe RoBrrrrrtaer rr0irl)ep[It]IIbIii cncN'rp, T. c. o'r cauoii
BBCSATJ. () r\rCXarirr3MC O6paaOUar-tltFr nr,Iltlrii TpyArrO CrraSarE, .rro-.rrn6o oupc-

Aer0rrlroc. Lloo6rqe roBoprl, Ti. Xyrrrep IB] rorraaa.u, arro nlr,rq ripnuotii poc'ra

cna6o BaRr,rcrir or N{oAeJll,r BBeB/Ir,r rI o'r RrrAa trrexarllrar,ra o6paaonartng .nlrnltii.
floerolly ilrrJ, lrcxo,1fl rtl yAo6crBa RrrrrrrcJreur,ri,i, r,tcno;rrBoBaJII{ Teoperl{.Ic-
cnyrc Hllril)/rc pocra l{Jra rro/{cJr}r Illnapquu.rrr,ga-lJlyctepa, BbltJtrro.rrcHt{)IX)

A. VHeofl],lou [9] Ha ocrroBa]rlrlr IroJlyarjrlrpuqecfiofi {oprly.rrr,r rVft,ruaap'r'a,

teu 60"nce, .rt'o JI. Anlep [10] cquraer, alro raltaff ItpI'IBatI ]locra Jlyqrrro

ncero coorBcrcrByer 3r;ea,4lrrJlr a'ruoc$cpanr.
3rtrlrra,ncrrurbre rlrrplrrLr peBnrrx tr,rruii,i nourorqel{un IIe I n o6o,no'rtic

l Cas oulrcAoJrrrJrlrcr, Tan ir{e, r{&ri rr R cJryrrae BoAopolu{blx ;rulufi. Cu"ur,t

ocqrlJrrrrll'opo1r lllrr .trtuuii lle I 6r,r;nra Brrrr6l corJaclro jl. l'onr46cpry [1i]
I-lplr uocu,pootrlrn ripr,rnoii l]ocra rro Jrrrrluflxr reJrlrrl uyil{Ho nplllull[ar],

Bo rHr,JrraHr,rc aryccrrr,rrcJrLliocT'6 rcJrr,rfl ri e{$eri'ry JlJl'apna. ITo n uauerl
cJryrrae, HorArl t'Ln.:lQr2, BJlrrflnr4c o{{enra llltapxa 6y7qe'i'oueub }IaJro I[

zN{ r{o}r{tro npene6pc.u,. Itpoue roro, 4eiilc'lnuc. odrrbeH'ra lllraprta IIa IipL{DyK)

pocra llpoFrlJJrrrercfl ]r Br4l{c $un,luurroro yBeJrlrarerrr,Irr ryp6y.rrcurnoii cno-
pOCTI,I I{ l{ailO R.rIIIfICT Ua OnpeAeJItIeil{LlC IJOJfI'IrII4Hl,I TIIICeJI aTONIOIJ.

174



Ilocrpocrrno r,r arraJrr{B rtpuuoi;i pocra rpor,rBuoAr4JruoL o6r,t.In},tM nyrerl
(crr., naupuuep, [12]). Jlyuuree corrracr{e rrn6nro4aeuoii mprrnoft pocra 6urto
upn Jg a:--7.5. Lla $ur. 5 upe4cranJrelrl{ fiJrfl l]purlepa ltpt{Bble pocra,
rTocrpoelrrrl,Io /IJrrr 2L ccnrnlpr u 6 onrn6pn 1940 r. Auaflor,n.rnbrc ripI,IBbIL)

6urlr rrocrpoclrr{ 14 Arrn /Ipyrr,lx 4ar Ha6.rrrc4enufi.

A,f0/5
- F n if

2AU// "a#
A[875 A447/ 44026 AJ820

-/0 0+/0-5 0 +5 "5 0 +f,-5 0 rf
A6878 A4922 h4J88 h4/44

-/00n0-[0t5 '5 0+5-5 0.5 4

ls
IN
ln

l$
IR
ls

N

(Dur.4a.

ll 'ra6[. 2 71anu qllcJra leiirpa.irr,rl;rx a'rox{oB reJrr,rFr n o6o.rro.rrte Ha/I
1 cu2 ee nuyrpcrinofi floBopxr{ocr]l, rlaxoArrIrllaxcrr ]ra yllou]rfl x 2'S , 2'It ,

23J' r,r 23P, u BoJrirrrrr,rH& ryp6ylerr.r.rroi.i criopocT.r.{ AJrfl tranr4oit 71a.rr,r rra6;rrro-

4enlrii, xol'Aa B cncnrpe 6nllr nr4pr6r reJrrrenbre Jl,rrilru [orJroil{eHlrg o6o-
Jroqrtr4. [I e-aa ]\{arorlr,rcJreurrocrrd ,nr,rru,rii B cnenrpax o6o.uo.rrt-r,t 72, L5
21 ontn6pn, L2 n 20 rrol6pn 4rn orr{x l{ilr rre 6r,r;no Boarroffirrocr, ,rol
CTpOI{Tr yBepo}Illyrc ItplIByIO llOCTar I,I onpeAeJIeIII{e HaCeJIe}IFIOCTI{ yilOrnefi
rr proxr cnyuao 6rrro ulloi,raBeAerro rro r{pr{Boii pocra Tq.lrr 6 on,ra6pn, 'I'au
xaii 6orlr,utr,rrrcrro Jrilnrllir Jrolr{r,rrcrr Ha lrprr{oJrrluetirryru alacrr, Hputort poc.ra,

ro orun6rta a71ccr, 6;.71c'r' reBCJrrl{a,

.17 5

4. /X



Hertoropyro reyBeperlHocrb Mbr trMeenr n cJryqae lrv*rfla ). 3889, iioropaFr
6.ireu4upye'rcr c HE. I-Io eclu BlrrrecrE, lrr Dr{BtrBaJrerlrnoii mupunlr oroii

456/5 4447/
-10 0+/0 -f 0 +5 -

h4026 hJ620 h[67] A4922 A4388 h4/44
-/00,/0-5 0+5 -f 0 *5-5 0 +5 i-E

,a

,ZT

/trr

"'T-K
,r"o
,"

6rengn Berzqu'y 9il4#@ ? ro HaceJreHHocrb ypoBHfl 2BS yruenr-

IrrtrTcFI ua 200/0. 'Iarian otrepaqufl B HarrreM cJryqae, norir{a Jrr,r}rwfl pactro-

450/5
.:5 0+5

./[JX

{Dur. 46.

JrolricHa ua no;rorofi rlacrrl riplIBoi,l pocra, rrBJrflercrr rteaat(olrnor,1 tr Aaer
BarrulneHrryro r,oJrlrqrriry 1{aceJrcHrrocrr,r ypourrrr. [,ILr npeno6pcxtex{ BrrlrflHr{eM
rroAopo/{a .l,r 6y4elr crlrrrar.b, rrro Jrurrr{Io ), 3889 o6paayror roJrb}ro &ror\rbr

rclJrrrrr. Orulr6ria, IloBurrr{alotr1rrfl BcJrc/{crBlre ororo, 6y4er nc 6onr,rne 200/0.

B notrqe ra6rr. 2 Aarrlr cpe,r{Hue orrroclrroJrbubre lraceJrer'r[ocrrl l{ccJre-

/(yeMr,rx yponnefi reflur, rrpllqerl IraceJlclrHocrrr ypoBurr 25P npnwra Ba

e/(rtlrr4r{y, raFi naH ora oIIpeAeJIaercrr aa ua6.nro4cnuii ynepeuueii, arctrr

rraccJrcrrrrocrb llpylux yporuerl. Hpoue roro, /.{Jrrr cpaBrreHr4rr rlpr{ueAeH 6r
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oTr{ocllTeJlbt{r,rc lraceJIerilrocTrI ypoBrrci,i nprlt 6oJILqt{ilTroBci{oIrI llaclpeAeJrcr{trll
(?:26000') u ilacrpeAe,reuru, /{alruou l[. JJe.ur,rrarrox{ [t3l 4rn AByx cJry-
rlaeB: a) Trr,.n:'l'-,rr:26000' LI 6) 'l'ilzrr:260 000o, ?n, - 10000'.

l4a paccrro'pclr,,r[ ,ra6.'r. 2 r,rbr r{oir{en{ c/(eJra.16 cncl\yrcq}rc r]hrBoAr,r.
t. I'Ia6,lmltOtllloe pa0lpel(CJICi{}Ie aro}Iolr Hei.i'rpa"rrr,rroro r0Jrrrfr rro coorofr-

.'rrI4frM Hc r\{currOTcfl cyulecrBerilio B ToareHr,Ie rrcprroAa lra6;rroAcHlrii.

ryf{t

q)rr. 5.

2. FIa6nrogelllJoe pacnpeAeJrel{rle AoBoJrr,Ho clrJrrrHo ornJroHffercr or
6o;rsqltauorcl{oro pacilpeAeJlel{r{a. 3ro ornroneHr[c Bhrpa]r{aercfl B ToM, qro
Ha6ilroAaeMafl HaceJrellHocrb ueracra6unr,urrx yponuefi ropaa4o 6onrrre,
qeM llx HaceJrer{rrocrb npr{ 6o.urqlranoncxoM paclpeAeJrer{rrz.

3. Ha6.uro4aeMoe pacupeAeJrelrue aroi\{oB He I no cocrorrur{flM yAo3JrerBo-
pureJrbHo corJracyercfl c pac[peAcJrer{ue}r, AarlrrbrM I]. Benrruauolr [131.
Hexo'ropan r'reyBeperruocrb cyrqecrByer B crryqae yponun 2'p. cor.nacso
reoplrr{, HaceJreHHocrr, 0roro ypoBHrr 4otrrua 6rrrr, rroqrtr ua 2 nopr4xa
MerJbrxe r{aceJreHrloc'rr4 ypoBr{a 23P. }4a lra6"nro4enlrr? me Mr,r trMeeM, qro
HaceJreHHocrb ypoBHfr 2',P tuntt n 4 paaa MeH6rrre HaceJreHHoc,rw ypon]f,t 23P,

12 I,I3B. ItpLrMCrror:i o6cepnat., r. XIX



Ta6nnn,a 2

20.\rIII
23.YIII
26.YliI
29,YIIT
4.IX
7.IX

10Jx
13.IX
15.IX
21.IX
24.IX
30.IX
6.IX

12.x
15.x
21.x
14.XI
20.xI

Cpegnaa oruoctrreJr6EarI- Ea -
CEJIEHHOOTI,

Bo{rqNrauoscHoe pacnpeAe-
JIEEtrE

13.00
12.86

13.12

72.7 4

L2.71

12.31

12.21

12.76

12.77

12.90
LL,I I

12.61

t2.20
12.50

LL,97

11.87

12.85

0.26

-0.s9
-0.51

0.73
0.44

12.06

72.07

12.09

L2.04

72.t0

11.69

0.60

-o.57
-1.90
-2.00
-1'oo

14.61

15 05

L4.70

14.35

L4,4L

14.46

13 75

14.10

L4.48

14.48

14.50

14.58

13.63

14.50

t4.28
L3.24

13.0 6

14.99

t.78

12.65

L2,67

12.68

12.63

t2,47
t2.2t
11.96

12.63

12.59

12.78

t2.63
12.50

12.15

72.02

12.2r
11.45

11.51

L2.77

0.0

22

L7

18

22

18

t7
18

18

16

24
L4

74

t4

Pacnpegerenne BenrMaua
ra :0.01
za:0.001

3.10

a) 3.68
6) 12.32

a) 4.60

-0.30
7,23

0.83
,rfi

0.0

0.0

0.0

0.0

T. e. [pz]reprro raK ,He, Han u B cryqae 6onr,rtrlrauoncHoro pac[peAeJreHufr.

Ho axnraraJreuTrrlre rnlrpxr.rbr peaxlrx Jrr4rrrrfi rrorJrolq,eHrlfl o6oroqnlr cepuv.
2'P-n'D o\err. MaJrrrr r4 HaxoAflTcrr r{a [peAeJre BoaMo]r{Hocra lral{el]currrr.
floarolty BrroJrrle Bogr{o}nHo, airo }raceJre}rHocrr, ypoBHfI 2'P 6yger BaB],IrtIerIa

rr yr(a3afrr'roMy Br,rme pasflLrqr,rro M6r He 6y4eu rrpuAaBarE 6onrruoro 3Haqe-
nua. ,[nn or{oHrlareJrr,}roro Bbrflc}reHufl orofo Bolpoca Ey?nHo ll3yrrl4Tr, 060-
Jrorrny c AocraroqHo cuJrr,HbrN{r{ ilLrlwflNlu. ilourorqe}rr4n He I cepuu 2',P -riD.
Boal,toxtuo ranx{e, qro B aroM pacxo?fiAeHrrrr cr{aablBaercfl lrpeHe6perrtc]Iue

Be.nruanolr BoB6ylnAerruelr BJrertrpor{rrbrrlr yAapoi\r aroMoB Teillr.lfl, rIaxoArI-
qr{xcrr B Meracra6lrJrrr{oM cocrofrFrr4lr.

Arn oflpe/.\cJrerurrr rroJrrroro rrr{cJra aro.MoB He I Heo6xoAZMo yqecrb

aToMbr, HaxoAfrrquecfr Ha ocHoBr{or.r ypoBHe.

I{arr urr BLrI(eJrr4 Bbrrrre, flyqu]e Bcero Mbr r\{oiI(erl onpeAcJrrrrb uaceJrelt-
Hocrr, oclrorHoro ypolrrrr, trc[oJrr,Byrr pac[pelteJreHr{e aror.roB IJe I uo co-
croflr.rr4frlr, AaHHoe II. lJe.rrrlranou [13]. Couracuo l3e.nrltauy, orr{oc[TeJlr,]Iarl
IIaCeJIeIIHOCTb. OCI{OBHOIO ypOBHfI OqeHb CLIILIIO 3aBlICplT OT BeJI[qlI]IbI SJIeIt-

Tpor{Hofi TeMflepaTypbr. TaK nan ]vrbr lre 3Haer,r BeJIrIqLIHy sJIer(TpoHr{ol,i rer{-
rreparyphr s o6oilo.Ire l Cas u paccMarp[paour,rr,l fieplloA, ro lvlbl orpe/\eJII{I{
qr4cJro aroMoB rra oclroBrroM ypoBHe AJrrr AByx cflyrraeB: &) 7",ro-Tro:
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-26000" i 6) Tmt -26000", T rn- 10000". B pesynrtare 6r,urtr rroJly'
TTEHI]I CJIEAYIOTqI4E SflAIIEHI(fi HACEJIEHFIOCTI{ OCHOBH()IO YPOBHFI: AI'I CIYqAff

a) lgNorl/-17.0; Arfl cryqarr 6) lg//orI1:25.9. 34ecr, z n 4anrnefiruena
BBIIItr{CJICHIIfl NPOTIsDEAEI1bI AJIfI 21, CETTTN1PN 1.940 f., KOIAA ilr"H]/'fr, IIOUIO-

rqeHilfl o6o,noqnn BtrAr'rbr ,flyqure Bcero. ,(na 4pyrzx Aar pe3yJlbrar troJry-
qaercrr ar-ran ortl.rHrrii.

Teuepr olpcAeJrtrM BeJrtrartrHy lg/[+,H-qucrro rro]roB reJrtrfl s o6oro.rne
Ha4 t cnt2 ee rHytpennefi rloBepxuocrrr, rro {oprtyne

Era $opuyJra clpaBeAJltrBa B cryqae, ecilr4 oilruqecxarl roJru{a Ba rpa-
uuqefr rnaBnott cepl{Ir Merlblne eAu}rLrI{T,I, rrro Mr,I r[ zMee]I n o6ono.rne l Cas

B paccl,rarpuuaeur,rit rrepr{oA. Pacuerr,r, rrpotrBBeAerrrrbre rro {opnly.ne (9),
fronaar,rtsaror, qro aroMbr reJrurr s o6orosne 1 Cas n crryqaflx (aD I[ (60 ]ra-
xoAarcrr R J{or'rr{BoBarrrrotr{ cocrorr}rr{tr a Berrv.r.wnu lgN+H paBr{r,r 20.7 w
29.6 coornercrBeHHo.

Ec;rra ur,r olpeAeJrru\,I orr{olue}rl{e qtrcJra aroMoB reJrIrIfI It arl4cir}/ aroMog
(1v1l) r,re

BOAOpO,T(a, r. e. BeJrr4qr{}ry 
ovj1Lr , ro tIoJryqIIM

N+H n+ q+ 212rnt.,kTrnn1't, - ;-i-,r,';# -,r,';:t.- 
\- e-- il,il) . e k't'us'tr . ?D H (s)

(Nr-1\...

ffi - 10-2 AJrfl cJIYqar (aD,

ffi: too 4nR cnYuan <6>'

06r,runo gnr 3rle3AtrErx a'rrroc{ep aro or}rorrerrtrre paruo t0-1. Taruu

o6paaou Mbr tr{MeeNI, tlro B cJlyqae (aD o 
(Ltrl)il"

'tHoruellr{e 
ffi n 10 Pae MeHr,rro

EoprvraJrr,lroro, a B cJryrrae <6r> n 107 paa 6onr,ure rropr,raJrr,Horo. TaH nax,,
corJracHo [L3, lltl, l Cas uueer FropMaJrr,rroe orrrorxeHze He/H, ro cJre[]ror,i
qTo 3,[cKTporrirafl rcx{ficparypa ]re oTJrr4araercfr cyqecrBeBHo oT TeMrrepaTypbr
uaryqeHllfl BIreB,I{br D yrta3alrT:rblft lroueHr. Orrtrouesze Ha rJopnAox B BeJru-
uuue IIo/H n o6oro.rric or HopNlaJrbHoro D cJryqae (a)) Molner qacrzrrno
lpoucxoArrrl 3a crleT uplt6,ulrxrenllocrrr Harrrfix orrpcAeJreHufi xapanrepT.CTIZ\\
o6ono.rnn: 10, frt ne Ba cqcr HeroqHocrrl 'reopnii B, B. Co6oJreBa tr fI. Bem-
MaI{a, a TaH?I{o 3a CtIeT Tofo, tlTO n 4efiC:rrnreJIbHOCTI{ aJIeKTpOuHafr TeMIIe-
parypa o6ono.rxn 6srna, BoBl,lox{r-ro, }re}r}roro Hu}r{e reMrreparypr,r nBilyrreHtrrr
3Be3IILI.

34ecn Hylr{Ho o6parra:rr, BHr{MaHEe eu{e Ha cJreAyrorque o6cronrenrcrsa.
Cor,nacno Idoft flaii O [15], u o6o,no.rne, Koroparr Haxonurcfl B paBuoBec-
HOT{ COCTO.EH'II'I ilO OTIIOIIE}II4IO H USTYqEHZIO 3BE3A6I, EJIEITTPOHHAfI TEMTIE_

parypa AoJrlfiHa 6r,rrr uo npaftuefi Mepe Ha rperr, Hzlr{e reMneparypr,r uaJry-
qerrr{fl 3Be3A6r. H rropoe, IIocJle oHoHqaHUfl Bcfrbrrxnr,r 1 cas lr B Hacroflqee.
Bper\frl B cner(rpe ee o6ono.rHu ne na6rroAaJrucb pe3Rr{e Jr['rrwu, [orJroqe-
nus I{e I [16], xorfl MorqHocrr, o6onourur, olpeAeJrrreMafl rro BoAopoAHBrMl
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rru,P.nflM, 5rrta trpr[MepHo 0AHOTO [OpfrARa c MoqHocrBo o6ono.rxu
s 1940 r.

Bce uepeuucJreHrrbre Sanrrr Molr{Ho o6rscurrr cJrel{ymqtrM o6paaom.
Ftan 6y4er rroxaaa,o Htr{}He, trpu Bclbrrrrnax Be-asea4 trB HeAp BBeBAr,r

ru6pacuraercf BbrcoxotroHtr3oBallHaf Marepr4fl, noroparl zlreer aJrenrporr-
Hyro reMfleparypy uo xpaftlrert uepe He Htr]r{e rerlneparypbr u Bryareur{fr
BBeaAbr. B arzx ycJroBtrrrx rrpl{ w x l0-2 HaceJreHrrocrb noa6ym4euurrx
ypoaueft He I 6y4er Aocraroqna, uro6r,r o6paaonarr BaMerur,re rlrHuw
(c*. ra6t. 2, c.ryuafi <rarl). 3ar:eM eror nn6pomeugrrr,l raa oxfla]r{Aaercs
B TeqeHue HeHoroporo BpeMeHtr, rror{a He rrp}rAer B paBHoBecHoe cocroflr{tre
c trSJIyqeFII4eM BBe3Abr, AJIer{TpoHHarr TeMrrepa?ypa cTaHoBr{rcfl EuE{e Tetrle-
parypbt z3JlyqeHzr BBeBAbr u arourr He I B rroAaBrFroflIerr 6omruuHcrae
EaxoArrrcrr B ocr{or;HoM cocronnuu (cr,r. ra6n. 2, cry.raii <<6>). B roa6y-
lr(AeHlIoM cocroflrrtrz trx HaxoAZTcfl orrer{6 MaJIo AJrfI roto, .lro6rr co3Aarb
SAMCTHbIE JIfrIJfr,|I.

,(nn o6ocnoBagtrfl eroro o6rscueHr[rr HyHrHo rrortaaarb, rrro oxJra]r{Aerrtre
f,a3a [JrtrTcfl B reqeHtre AecfrrnoB 4lrert, nar{ oro crreAyer ua ua6nrogenza
yctrJreurls z oc.rra6nesr[fl peanr{x nuawfr nofJrorr{eHufl telru;r.

Paccuorpum 6anauc orreprtrz cno6o4urrx oJrerrrpoHoB. llyctr Mbr uMeeM
aJIeMeHTapEHfi O6reu raaa, nrr6pourerrHofo tr3 HeAp SBesAhr [pr{ TeMrrepa-
rype 7 c BarracoM DHeprur( cro6o4urrx arrer{rpoHoB nrkT , EtexrpoHbr BHyrpE
gToro SJIeMeHTapHoro o6teua yBerzqtrBaror cBoro Blreprulo tsoJreAcrBtre cJre-

IyIOU{UX rrpoqeOcoB (lrrr 6y4eru paccr{arpr,rBarb Jrrlrurr BoAopoAHr,re aroNrr,r,
TaK I{aH Upr{ ycJroBtrfrx, cyqecrByrolqux s o6oro.rne 1 Cas, orirt frBJrfrrorcg
ocEoBHr,rM lrcroqutrrtoM cno6o4lrux a.nenrpouon).

a) !DorotroHuBar{rrfl BoAopoAr.rbrx aroMoB r4BJryrreHr4eM
B B e B A r,r. B pacclratpzsaeMrrft [eptroA BpeMeHrr o6oro.rna 1 Cas 6una upo-
Bpaqna B rracrorax HerrpepblBHoro clefiTpa, rloarot\{y rrotJrorqerrl4eru o6o,lro.r-
xofi za,lryuelttrrl sBeaAbI u 4u{{yaubrr\{ rraJryqenwelr canrojt o6oro.rnu MoE{Ho
npene6pe.rr,. Torga oHeprtrfl, rroJryqaeMafl aJrer{rpor,raMr4 Ba 1 cex, 6y4er
paBHa

nrB 
"piwe- 

0.5 cpr/cerr,

t6e nt-rrtrcilo uefi,rpanr,nrrx arorroB n t cu3, Rr- neponrrrocrb r{oHtraa-
rIzE, pj - rrJroruocrb r{onrrayrcqero rlaJryqe:rufl BBeBAhr, zo - noas{rqr{eHr
.AUJrIOqtrtr, e - CpeAHfrfr 3Heprtr.fl, r{oropyrc troflyqnlar gJreHrporrhr B pesyJrr,-
'Ta're uoHI{3aIII{tr oAI'Ioro aroMa. 9racnennoe agarreHrlo coorBercrBver BeJrrr-
qzHaM rtr- !00, w - 0.01, Trrn:26 000".

6) Vgapbr Droporo poAa. ,(.rrn npoctorr{ paccMorprrM Jrtrurb [epe-
xoA co Broporo ypoBHa na uepnr,rft. V.rer uepexoAoB Melr{Ay ApyrrrMr4 ypoB-
urflMtr Ire llBMeHtrT rIoptIAoI{ Bertrrrtrubl l{B-Ba rrx ua.noft HaceJreH}rocrz. I{o-
rzqecrBo DHeprtrE, nouyuaeuofi aJrelirporraMr BcJreAcrBrre yAapoB Broporo
poAa Ba 1 cen, 6y4er panno

nrnrarrhvrr: t0-3 apr/cen,

Tile azr- e{fenrrBuoe cerreHze croJrnHoBeHlrfr. 9trc.reur-lag Berl4quHa coor-
EercrByer BHarreHZflM rz": tQLz, nr: l)a, arr: 70-8.
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,) Tpor"ruoe croJrnHoBeHu e. By4eru pacclrarpzBarb roJrbno cronr-
HoBeHZe AByx DJrenrpoHoB c r{ouoM, TaH KaH e{{enrznuocrb croJrnHoBeHtrE

AByx r{oHoB r4 DJrexrpoFra ropaaAo MeHbme. Dueprun, [oryqaeMafl aJlenrpo*
HaMtr rpr{ eroM rrpoqecce Ba 1 ceH., 6y4er panua ]

nz"n+ah,t 
"- 

10-18 apr/cex,

r4e o - e{$enrzrnoc ceqer'rtre rpofinoro croJrnHoBcHu rL r{zcnennan BeJIE-
qrrga coorBercrRyer BHaqeHZfrM nn:n*- 1012 vI a:10-43.

Eueprnn aJreHTpoHHoro raaa yMeH6ruaeror{ B peByJrbrare cJreAyloqux
IIpoqeccoB.

r) Pexou6rrI{ar{rd!r. ,(nn upocrorrr 6y4eu paccMarpuBarr, ToJrbr{o

BaxBarbr o,rrer(TpouoB ua nepnrrfi ypoBeHb. 9lrc.ro 3axBaroB lra aror ypo-
reur npn6Jrz3r{reJrbrro paBno rroJroBrrue r{[cra Baxr]aroB Ha Bce ypoBrrr{.
I{o.nzqecreo aHeprrrrr, repneuofi oJreHTpoHHr,rM raaoM ea 1 cex BcJreAcrBrle
pexou6unaqufi, 6y4er paBHo

n,n+Ce - 0.5 epr/cex,

rge C - nexoropaR SynHqun aJrenrporrHof, remneparypr,r? Bbrpaxaroq,afl
BepofITHocrb BaxBara aJrcItrpoHa. Irrcnenuoe BHarreHZe arofi ReJruaruHr,r

BblqucJreHo r'pw ne:n+:l}r2 w T"r-26000".
p,) UorrnBar{rrrr croJrHrroBeHEflMu. 34ecr ocHoBrrylo poJrr, urpael

I{orrtrBal{rzrr rra ocrroBr'roro cocrorrHtrfl. tr4oHuaaquefi za noa6y]nAerruoro co-.
crofIHrr.rl Mo)r{Ho npene6peur BcJreAcrBue ne6onlurofi }raceJrerrHocru artrx
ypoeuefi. HoJrra.recrno oHepru[, TeprreMoe aJrer(TpoHrrbrM ra3oM BcJreAcrBtre
Broro npoqecca B t cex., 6y4e.r paBuo

nrrtrb rhv: 10-a apr/cex,

tge b"-.a{{errzBHoe cerreFrrre uoHuaarlur{ aroMa BoAopoAa eJreRTpor{HbrM

yAapolr, BaBrlcflrqee or aJrexrpounofi renaueparypbr. r{ucneuuan BertrquHa
coorBercrByer BHaqeulrflM nt- 10u, ne-10t2 w Tot-26000t.

e) Boa6ynrAeHrre yAapoM. Bygenr paccMarpr{BarB JrzmL . noa6y-
lHAeHtre c repBoro ypoBrrrr na nropofi. Vuer noa6yxt4euuii Apyrtrx yponneft
He uaMeHrrr cyrqecrBeHHo peayJrbrar. florepn gHeprztr aJrer{rpoHaMz Ba
1 cex. B aroM cilyqae paBna

nrn rbrrhr - 10-s apr/cen,

rAe br, - e$$enrrlclroe ceqeutre noa6yxr4euun Broporo ypoBrrrr yAapoM,
BaBllcflrr{ee or aJrexrponnoft reuneparypr,r. r{ucnennoe BHaireHtre coorBer-
crDyer nr- \0a, nr: lQr2, T"n - 26 000t.

xt) Coo6 o4rro-cno6 oAHr,re repexoAbr. f(o.nusecrso, ol{eprtrtr,
TepfreMoe SJler(Tporrarru B peSyJll,rare Srrrx nepexoAoB B TeqeHue 1 cex..,
6y4er paBHo

n,n+f:Q) ePr/cex,

rqe I - Henoroparr Syunqun aJrer{rpouuoit reuueparypu. 9zc,rerrHafl BeJr[-
rrrrHa cooTBeTcTByer BHaareHtrflM h": n+- 1012, T6n :260000.

Tanzu o6paaou Mbr BLIATM, qro ocHoBHr,rME rrpoqeccaMr nptr oxJralrtAo-
Hr{r{ raSa flBJrflrcrcfr cflel{yloqtre: I . ,r, )
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L PeHonr6rual{trrr.
II. Cno6o4r-ro-cno6o4uhre repexoAbr.

IIL OoT ouolrtrBaqr{tr trBflyqeHtreM aBeBAbr.

Bceruu ocraJrbrrbrMtrr rrpoqeccaMtr Mbr Molr{eM npeue6pevr.
Becr npoqecc oxJralri4ellrrrl aJrexrpor'rHoro raaa r[o]nuo rpy6o paa6zT r

Ira ABa aTana.
1. S.rremrpoHr{arI re}rreparypa raBa 6o.nr,rue rel{rre]larypr,r tr3rryqe1rlrfr

gBeBAr,I. Ha o'rom arale MolnHo upeue6peur aHeprtreii, [onyqnslra; ra3oN,r

BCJIeACTBT4e sO'rOrOunaaqrrtr aroMoB BoAopoAa pr3JryrrelrlreM 3Be3Abr, rar{ riaH
.n1 oqeHr, r{aJro. flepeoirauansnrrfi aauac aHeprr{r 6rrcrpo r,rBpacxoAyr-1'crr

BcJreAcrBtre penou6unaqvfi w cao6oguo-cno6o4urrx [epexoAoB u DJre(r])oH-
nrrft ras oxJlaAurctt Ao Tao:T.,sil B Tealegtr{e oyeHb ltoporl{oro I,IHTepIra.[a

BpeMeHr4, rropfrAna rrecHoJrbntrx rutrHyT.

Sarelr r:racryrrr{T sropoft aran.
2. SnenrpoHuatl Telrreparypa raaa paBrra r,rJrlr uer{Horo Hrrxte reN{rrcpa-

Typr,r r{BJIyareuufl BBeBAlr. Teueps pe[auqee BHaareuue 6yger r{l\,rerr, yBeJr],r-

qeHrre 3Heprr4r4 SJrenrpoHrroro IaSa DcJreAcrB[Ie troHuSar{ur4 arorlroB rroAopoAa

flBilyqeHueM B]reBAr,I. ]VIu uneeu B aroM cfiyqae, qro r(oJrtrqecruo aHeprrru,
rroJryqaeMoft oJreI{TpoFIaMtr BcJreAcrBZe 6oroi,roHLrla\vu., tr{ noJrtrrtrecrro auep-
rtrtr, reprremoft onexT poFraMtr BcJreAcrBrre penolr6znarryrit, u cno6o4uo-cno6o,r1-
rrbrx rrepexol{oB, ecrr, BeruaraHbr oAr'roro [optrAHa. Ero osHaqae'r, rrTo ilrbr

EMeeM AeJro c HBaltrcral{r4orrap}rbrr\{ upoqeccoM, noroporfi ilporenaer cpaBrrr{-
TeJrbHo MeAJIeHIIO. I{OnZ.reCrBO Al-repflrr4, rroJryLraervroe gJreHTpoHaMrr u o'r/.{a-

BaeMoe trMr{; upr4BoAllrcrr R coorBercrBrle cJreAylotr{rrr{ 06paBo[,r: rrpll [oufl-
}r(eHr[tr aJlenrpoHr'roit teuneparypbr yBeJltrrr?rBaercrl qucro rreiiTparbHr,rx a'ro-

MOB BOAOpOAa n\ A, CJIeAOBaTeJILHO, yBeJII{tII[BaeTCtI I{OJIIIqeCTI]O SIlepIrIlI,
troJryt12g1rol sJrer{TpouaMr{ BcJIeAcTBT{e uoErrBaqr{tr aro[roB BoAopola r{[]Jryqg-
HtreM 3Be3Ar,r; 3rO npr{BoAr{r K yBeJrr4areflr{ro EJreHTpounoii TeunepaTypbr, rrTo

B cBoro oqepeAb rrprrBoAr{r K yrlreFrLrrreur{Io qr4cJra r.reii:rpanrurrx aroi\roB

fr'r. A.
To.ruoe rtoJruqecrBerruoe pcIuenlre BaAarrLI Aarr, rrelroBlrolnuo, Tar{ riaH

MEr He Molr{eM riafrtlr I4B Ha6Jlro4euuft gen[.ruHr,r t1q h1t rL+, Trn r,r 7'ss11

c goctarounofi roqlrocrr,ro. E(ax 6y4er rror(aaaHo Hrrlr{e, peanr{e Jrur}orur.

rrorJlotrIeHur He I He racqe3alor, ecilu BcrrErrrlna cJre4ylor He pe]fie rreM

uepea 15 gnefi, no yffie rrepea 50 4nefi (20 non6pt, 7940 r.-10 rrHBaprr
t94l t.) trocJre Bcrrbrrrrna pear(r{e ilTHuu ,rarreBalor. Boelrorruo arrr AaHHr,re
HecKoJrr,Ho HerorrHbr u3-3a orcyrcrBtrE rre[pepr,IBrrocru ua6.nro4enul,1, ]ro MoHirro

6 ]BepeHIIOCTLIO CHaSaTb, qTO OXJralr(AeHZe nU6pOrUelrHOrO Br,rCOKOr4OrrrrilO-

BaHlroro f aBa Ao cocrorrHtrfl paBrroDecuoro c reuueparypofi t4BJrytlsrjm
aBesAbr rrpotrcxoAzr B TerreHue BpeMeHr( rropaAna Hecr(oJrr,r{trx AecfrflioB
gnefi.

$ 3. Jluurau uoHrraoBaHnoro rtanbqrrfl

ltporue nwnv.ir. [orJrorqeuufl BoAopo4a tr reJrr{rl, B clexrpe o6onoqrilr
ua6.rrc4arzcb {rmHuw norJlotrIeHtrtr zonrraoBaHnoro HaJlbl{rlrr H u K, Tlnron-
otrBHocfb etzx nzuufi 6r,rra upearu.{afiHo cna6a Lr HaxoArrJracr, Ha npsAorre
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T9TTHOCTr1 uBMepeIII4fi, ]l uouentr,r, IIOIAa MaCCa O6OIO'IHlr yueuluranair,
arr{ Jrr{Hrrtr Boo6rqe ucrreaaJrr{. IIo uauepeurrr,IM aItBI4BaJIeHTIJT,IM rtrupzuar{

arr{x Jlrnr{fi }ra ocHoBaHlnr npr{Boit pocra, rlocrpoeuuofi. tro ttmaflM reJlufl,

Mr,r orpeAeJlu.lru quc;1o aroMoB CaII IIa 6CHSBI.IOM ypOBHe B o6o1oq1e Ha

t cn2 ee BIryrpeHHefi [oBepxHocrlrl, Itoropble AaHbI B ra6r. 3.

Ta6.ruqa 3

nu,u 
l 

ra.vrrr 
Izu.vrr, l 

rr.rr,

lo NII I1.03 11.23 10.97 I..1 .05 10.98 11.21 10.98 11 .06 I0.s0

Cu.nrr ocqllJrJlaropoB AJrrt artrx lrtrtrufr' 6:,;.ttu B3rrrbl mB I(HZrtr

A. YuaomAa [9].
11o {opruyne (9) nnu HarrrJr{ crerrer{b l{onz3artru?r aroMoB HaJIbrIIrfl B 060-

rorrne 1 Cas [prr cJleAyroqllx AaI-I]IbIx: n,-10, zo:0.05, Tsn:7',r3,.:
-- 26 000". Ortaaarocr, rrro aroMbr JtaJILqrrFr B o6oro'Ine HaxoAtrrcrl B ocuoB-
noM B cocrorllrul{ CaIIi:

In "+'+ :G.4. lg '*,* :0.4.a n-r n-f

C.rre4onate,rslto, rIoJIHoe qtrcilo arotlloB

lgNfI - 17.5. OrHoruerure qzcJla aror{oB
poAa 6yAer paBHo

, (NH)c, r rrslxil, _ _ 5.5,

qTO XOpOIIIO COrJraCyel'Cfl C allaJrorrrarHoft neln'tu.uofi 4;rn co;rnqa, r(oroparl
paBrra -5. Tanuu o6paaolr, [.ro]nno carr{Tarb, rrro orHocIrrcJlr,Hoe co[epE(a-
Hue raJrbr{r4fl B o6oflo.rne 1 Cas rar{oe E(e, KaK }r cpeAl( Apyrtrx He6ecnbrx

o6r,ertron.

$ 4. OnpegeJreHr{e paaMepoB o6oroqnu

Paamepu o6onounn, ll coorBercrBeulro, noeS$uqzel.Ir lluJrroqur( orrpeAe-
tltril$.cb Ha ocrroBalrr{r{ 3al{oHa coxpaHeHr{tr yrJloBofo MoMeHTa. B uamrx
rrpeAlrAyrqtrx pa6orax 6rrn cge;rau BhrBo[ o cnpaBeAJrrrBocrl( aroro BaHoI{a

4.nr o6onouex Be-anea4 t2]. Ivtrr 6y4erra cqrr{rarb, .mo o6oro.rr(a Bpatqaercfl
llo 3axoHy

t' , ?): const,,

tqe a - cxopocrb Bparqenr{r o6olo.rxu Ha paccrorrttvn I o'r' octr BpatqeHrfl.
Tarum o6paaou, o[peAeJreHr{e oruocr{TeJrbH},rx paaMepoB o6ono.{xz cBoAtrTcfl

n o[peAeJreHrrro ee cHopocTr4 BparqeHr{Fr r[ cHopocTu BpaII{eHI4fl 3Be3AbI.

Cxopocts Bparr{eurrfl Mbr orrpeAeJrflJr[ rro rullprane coorBercrl]yrcql{x ttwttuit.
Oxasa,rocr,, rrro cxopocrb Bparqeu[fl o6oiloar(r{ B paccMarpunaelrnrft [epuoA
6nra uocrorrrrHa c roquocrbro Ao 30-500/o n paaua 100 Hnr/cen AJrrr (rrorJro-

rraJrbqrrfl 6y4er panno B cpeAI'IeM

HaJrbrlr{fi rt rrprcJry aro}IoB BoAo-
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qaroqefiD rracru o6oJro.rnu (onpe4enena IIo peaHZM JrEHtrflr\{ norrorqeuza) r
240 nu/cex 4.rrn <<ua.nyuarorqefil qacrr (orpe4e.rrena rro JrrrHrrflM tr3ryqe-
nzn). Taxzm o6paaou cyqecrByer crparusrzxaqtrfl ,r,flyqeHrrfl B o6oro.r*e-
Cxopoc* Bparqe,rla BBeBAhr, o[peAeJrer{r{afr rro ,,,,,ponrrxr Jryr,r,,',* rrorJroqe-
Hurr, or(a3aJlacb paBHofi 300 xn't/cer ra 6r,rna uocronnHoft c roqr{ocrblo Ao
onru60K ua6nro4euufi. 3ro xopollIo corJracyercfr c olpeAeJre fIuflMV. CfiOpocrtr
Bparqeutrn n 1952- 1956 rr. [16].

tr4a oupe4enerrHrrx Brrrne cxopocreii nparqenza o6o,ro.rnu r{ BBeBAbr Mbr
HaruJrz' qro pa3Mep ([ofJl0rqalorqefi> uacru o60,[o.rHu paBerr 3firr, a (rrsJly-
uarorqefir aracrr{ 7.2 Rs* xoeS6uqueHrrr Arrrrroqrru paBrrr,r 0.01 u 0.1.

$ 5. CouocraBJreHr{e r.renreuen,,fi xapaftTepr4crun o6oloqnra

Ha r!ur. 6 npegcranJreHo r{BMeHe'tre pa3Jrzq,brx xapaxrepzcrux o6o-
"rroqxu r Cas n reqerrue rera 1940 r.

BeJru.ruurr lraceJrer{Hocrrl paBrr4-lrr6rx ypoBHefi eo4opo4a tronuaoBaHuoro
KaJrbqr{fl tr feJrzfr Bsfrrbr ne ra6r. 7,2 a 3 nacronrlefi pa6orr,l. ornouenze

lgllrrH

avp4
20t 20/

@ur. 6.

trTITeHCtrBHOCTTI ItopoTI{oBOJTHOBOfO eMtrccl4or{Horo Rot\rrroHeHTa H [iHTeHCUB-
HOCTZ HPACHOTO, V IR, fIBJIflETCfl CPEAFI'{]!I tr{3 COOTBETCI'BYIOIqUX OTHOIUE-
rzft, oupe4eJrer{I'IblM gtn twtrttft I{0, Hr u Hu ua ocHoBaHr{rr r{x noHTypoB,
rrptrBeAeHlrbrx na drur. 1 u n pa6oie ll. crunrca u o. crpyne [3]. orHome-
IIEe ZHTeHcZBrrocrI4 eMaccw. K ZllTeHcrrBr{ocrrr HenpepblBHoto cnet'Tpa, }!fC,
nptrBeAelro 4.tn FIr. OHO raHXte 6r,rno oupeAeJreHo Ha ocHoBaHrrrr rror{rypoB
{zr. 1 uacr:onrqcrTr pa6orur.

Jlytlenan cxopocrr, o6orouxlr, onpeneJreHlrafl rro cMerrtreurrlo pe3xrrx y1anwk
trorJlorrtreHun? B3rrra lra pa6or B. O. I'aae [1] u O. Crpyne [77]. Re.nr.rrHa
ryp6yneurnor,i cnopocru 6rrna BBflra za ra6a. 2 uacronrqefi pa6orrr.
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Cuexrpo{oroMerpuqecxrre reMllepatyprr 6rrnn BBflrbI za pa6or [. Eap6re

[tB], y. Xznr,'rnepa [19] z f. 34nap4ca [20].
(Dororpa{uqecxr,re BBesArrbre BeJrr{q.al{bl BBflrr,I ua pa6otrr ,{. 34nap4cal2ll.
ltax ur4no za Sur. 6, B paccr{arpunaeusrfi rrepl{oA BpeMeHu xapal(re-

prrcrr{r{r4 o6o.no.rrt[ 1 Cas MeHflrorcfl n ne6onrurux [peAeJrax. Itlau6onruue
zaMe[reHtrrrr xapar(reptrcruH o6o,[o.rl{14 nMeJIZ Mecro 5-15 ceutn6pr 1.940 r.

Xopouro corJracyrorcfl Apyr c ApyroM r{Br{eHeHI4rI Berruquu lgNH 1ilfl
He I, FI u CaIT. u ryp6yrenruofi cxopocrn, r. e. E3MeHeHrIfl rrlrreucr{allocrm
paartrrrHbrx nasufr. rrorJroqeHrrn o6o.noqHr4, 3ro roBoptrT o roM, qro xzr\{r[-
.recx[fi cocraB tr yctroqult noa6yrx4enufl aroMoB B o6ono.rHe l Cas He Megfr-

Jlrrcb cyrqecrBenHo B TerreFrr4e Hatul4x ua6rrc,4eunft.
tr4alrer.reunn orrioruenuii V lR, EIC n ny.renor? cnopocrlr cocraBJIFIIor

Bropym rpy[ny xapaHrepl{cTtrrl{, trsMeHeIrI{fI Itoropblx xopouo HopperlIpyror
Melr{Ay co1oir.

Itoppe.nnqrarr MeffiAy AByM.s orr4lru rpylrraMrr lle cuJrbuafl u rlpoflDJrtIercfl

JItrTITB B HATI4IIUI4 MIIHI{NIYMA B SI.IAqEHI4IT BCEX XAPAHTEPtrCTIII{ 5-15 CEU-

rn6pn.
I,Ielreuenzn cuenrpo{oroMerpuqecxoii reuueparypll z 6necna BBeBArI He'

fioxaabrBalor orqyrrrMofi xoppenn\mrt Hfr, c o4nofi LrB AByx BbllrreynoMarry-
Tbrx rpyln. Boo6rqe roBopfl, trrx IlBMelreHI{fl HeBeJrtrIt[ r4, BepofrrHo, He

trpeBocxoAar ouru6xu 14BMepcurrrr.

Han6oree cr4Jrbnrre rrarvrener.rrrfr xapar{repr{crtrr( o6ono-rHu upotrcxol{zJlu
5--15 cenrn6pn. Ha ocuoeanuu {zr. 6 urr r,roxteu BarJlrotltrrrb cJreAyloqee.

Bga.ra.ne, or{oJro 7 cenrn6pa, o6o,nouxa Haqara pacurrparr,cFJ, BcJreAcrBIre
arero y[(eHr,rraJrocr qrrcrro ]gflor.F/. Sareu Me]r{Ay 7 a 70 ceura6pa ilpol{Bo-
rneJr MorqHbrfi nu6poc rlrrconouor{r{gonanuofi lrarepr{u trB BBeBAbr n o6o,rrouxy.

Dro rrpunero n rroBbrurelrlllo crerleHl{ r4or'rr{BaqIrII s o6oro-rne, ycrrJllrJlacb

Eruuccv.a w qlrcJro lgffo, II olp 6oree yMeI'IbLUIrJIocb. 3areu, [pI{MepHo
10-11 ceurr6pa, nr,r6poc Marepulf B ocrroBHoM nperparrrJrcFl lt Hauaflocb
oxJralnAeutre nrr6poruennoit naarepurr, qro B cnolo ouepeAb [prlBeJro H yBeJrz-
qeunro ua6nro4aeruoro arucla ig NorH,

Ilo4'ruepxrpenrae urr6poca uB BBeaABr rrplr Bc[6rrr]He BbrcoltolroHlraosauuofi
Marepr{r{ r\{o}RHo r.rafirra rrpu paccMorpel{lllr crreRr]lorpaMM, orHocflIr{Idxcfl
H 1937-1939 rr., HorAa paaMep Bcrllruert 6rrn [ocraro.r.$o 6o;rrruuu. Ha
oclroBalrr{r4 KoHrypoB Hu, rrprdBeAeuHrrx P. Ba.n,qutuou [4] , tr{Er Mo}fieM

BaHJIrorIurb, rITo cfirbnafl EMr.rccIrlfl BccrAa oAl{Iloq}rafl. B uouenrrr, rtorAa

B crrer{rpe Br4Ar.ra c}rJrbHafl BoAopoAr'rafl oAlrHouHafl SMuccmrrt r'ra6nro4arorcl
Tal{xte rr crrJrbur,re o[rr4ccuor]rrbre lrrilart raxldx SJIe]IeI{ToB, nam FIeI, SiII,
NIgII, FeII rI Ap. 14 Morquarl HeIrpepBIBHarr DMa.ccrrfl aa 6a,ntuepoBcltuM
npeAeJroM [22]. Drn Santrr Mo]r{Ho o6r,ncuurr ruurr, nrr6pocoM B},Ico}toI4oHI(-

aonauuort Mareprrr{. Ec.nz rrpra Bclbrlrrxe lrz BBeBAET au6pacr,rnae:rcfl He

BbICOI{OtrOIII4SOBaHHafl MaTCpZfl, a MaTeptrf CO CTefIeHE IO I{OHtr3aI{I4II He

BrrIrIe, rreM crerreur r{oHrlBaurrrl, cyqecrBoBaBruafr s o6oJro.rxe [o 13ctlblrrlntrr

To oMl{ccuorrubre Jrlrnr{rt AoJl}r{rrbr 6r,rrr currno orflroilIeHbr caMorrofJlolqeHtreM

o6ono.rxu, Tan nan [orJror{arcrqrre aroarbr HaxoAtITcrI B ocHoBrroM a 6oilee'

titrarrrrx rracrrrx o6o,[ouxu 121 ti o6o.[o'rtta Bpalltaerca rro saltoHy coxpa-
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neIrtrfl yrJroBoro r[otreHTa, To cailrolor.tlorqeutre o6ono,rxu AoJI]r{Ho rrpr[-
Becrtr I( rroflBJIeHIrc pealtoli JrilHl4tt llorJlorqeHtrn o6ono.rxu, r. e, aMr{ccr{oH-
Harr Jtwttttrr AoJrffiHa cocrof rE, rr3 AByx HoMIIoHeHT. Mrr ]r{e B MoL{eHT
BCIILIIIII{U IIa6JIIOAaeM OAtrHOqHyIO AMIICCtrrc. 3rO OaHa.IaeT, arTo caMofrorJro-
qetrtre }re BeJrtrrno, r. e, arouu FIeI [oqrr ]lce HaxoAfrrcfl B noHI43oBa]I-
Horvr cocrofrHur[- .r4 uoun SiII, NIgII z FeII raH]r(e HaxoAflrcfl n 6o"rree
pbrcoHofi cTerrerru lIolrlr3aqr4r4. Ero rlo3},rolnHo Jrtrrrub B ToN{ CJlyrrae, ecilI,l
Bbl6pacr,rBaercfl Mareptra ropaaAo 6o.nee srrconoii crerreHr[ r{o}rzaarlr{lr, rreM

crerlerlb llol{uaaUIr[, cylqecrBoBaBrrrarr i(o Bcrrbrmr{}r n o6ono.rxe anca4u. Tari
Kar{ cTerreHr, rrorrrr3arlr{Ll B o6oJlorllte SBeSAbI r.r n arlrocsepe SBeSAbI npu-
MepIIo oAI4IraItoBa, To rllbl lvlolr{e}r BaxJrlorrtrrrb, rrro rlpu Bcfrbrrlrnax Be-anea4
MarepI4fl nsr6pacr,rnaerca, [o-Br{AtrMoMy, He c rroBepxHocrrr BBeaAr,r, a rr3
.ee HeAp.
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|ICCJIEAOBAHI,TE 3BE3IJ ClrEKTpAJrbHbrX I(JTACCOB A Ir F
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.4. C, Ict,.ottutt

IIACTII IV
CTIEHTPO(DOTOI{ETPI4fl 60 JI6BA

llccreAouauue 60 Leo rroArBepx{Ilaer 6oree paggrrii pe3yJrLrar [1] o ueurureM paa-
JI{III4}I XI{MIIqCCHOTO COCTABA ((METAJIJII{qECI(ITX) 3BE3[ IIA JIEBOM I{PAIO TO('TIEJIOBATEJII,-
aocrl4 3rtrx anea71 (n o6nacra 44-46) or xrrMlrqecxoro cocraBa 3BSBI{ rrraBrrofi nocrego-
BareJrr,Eocrrr, qeM Ea ApyfoM r{oEr(e, s o6racrm cleHTpaJrb}rr,tx nJraccoB F0-F6.

AN ]NVES'IIGATION OF A AND I,' TYP]] STARS WITI] AN ANOX,IALOUS
INTnNSITY oli i\4ETALLIC LINlls, by z. ,s. Gatkin. part IV. spectrophotometry
oI 60 Leo. - The invesLigat,ion of 60 Leo confirms the former result [1] t,hat th;
cliemical composition of <metallic-line,> stars on the left end of the sequence of
these stars (in the region .{4-z\6) differs less from that of main sequence stars, than
does l,he chemiial cornposition of st,ars at the ol,her end (in the spectral region
r0 -16).

[3 pa6ore [t] 6uu paccMorpel.I llorrpoc o xuMrqecnoM cocraBe ((i\reraJr-
JrtrruecltI4x)) 3IleBA D Toi,i o6JracTr4 IrooJreAoBaTeJrbHocTu (l{erailrtrrrecxrlxD
3Be3/( 121, rAe ?Ix cBerr{Mocrb r{ cflcl{Tphr MeHbIIre Bcero orrfl.ralorc.a or
cBerun{ocrefi u cuen'rpoB 3Be3A rJraBHori rJocJreAoBareJrb}rocrrl. B pa6ore It]
6r,r",to IrpoBeAeHo cpaBHelIZe aHBrrBaJrerrrHblx ruu pr[H rlrluii pa3rr4rr]r6rx
SJreMeHroB B Cler{Tpe ((r{eraJrJrzqecr{ofr) SBeBAbr a Gem B u anea4r,l cpaBHe-
IrLIfI ]? Tri, zlnerolqlrx nptr6JrtrgzreJlblro oArruanoBbrft cuexrpa"nr,urrfi HJracc u
ITJIACC CDCTI{MOCT}r.

[lpe4crannnJro urrrepeo reM ]He
sBeaAy 60 Leo, rrMerorqyrc re lr{e
aGem li, a lrlreuHo:

ctrer{Tpa;rr,Er,rfi nracc llo Jrrrnurr K, CaII _ A1
l) D tro Jrrrur4rrM no4opo4a - Al-r
)) )) rro JrrIEIrrrM uetan.rron - A5

ll Ha.rcctrre BBeBABT cpaBrreurrrr 6u.na nu6paua raxure p Tri.
cuenrporpaMMbr 6r.^rJrtr roilyqeulr na 1220-nru pe6Jrenrope o6cepnaropun

'c 4zcuepcuefi %.4 Almw y Hr. Errro rcroJrbBoBarro Arrfl 60 Leo rrrb
crrcnrpoB, AJrrr p'l'ri -- ceur.
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Pesy,nsrarrr trccJreAoBaHr{fl crrer{TpoB artrx 3Be3A rro}'reqeubr B ta6nzqc,
rAe nprlBeAeH cnrrcox r{cfroJrbaoBaH}rr,rx nunufi, Aa}rbr annIlBaJIeHTHbro

nrzpurrbr W^ @ aHrcrpeMax) ;ruunft D crrerrpax o6enx BBeaA u paarrocrr,
oxBzBarreHrubrx ur{pr{H, r. e. I7, (p Tri) - 17r(60 Leo).

Paccuorpeuue ra6nuqr,r rror{aar,rBaer, rtro B cpeAHe}r Hr{r{ar{ux cucreMa-

Ttrqecnzx paarutvzft B BeJrtrrrrruax [r7^ ue r{Mecrcfi. E4ructneuuoe BatferHoe.
pasruqre orMeqaercfl g.ns CaII.

tr4cxo4n tr[B cr(aaauHoro, ]ro]r{Ho BaHrrorrurb, qro trccrreAoBaHr4e 60Leo
IroArBepx{Aaer 6onee pannufi peayJrbrar [1] o ruenrrueM paaflflqz[r xrr\{zqe-
cHoro cocTaBa ((NreTaJIJr[qecxLIxD 3Be3A oT xtrI{trqecHoro cocTaBa 3Re3/I IJIaB-
nofi noc,re4oBareJrrHocru s o6nacrn 4'4-4.6, qer\r B o6racrr cler{rpaJrr,Hbrx
r(JraccoB F0-F6.

Ta6rzqa

*r.l

1

2

t

4

5

6

7

8

I
10

11

12

1J

t4
15

16

t7
18

19

20

2t

4585.9

4572.0
4549.6

4411.3

4443.8
4395.0
437 4.5

432t.0
20.7

4296.6
4290.2

87.9

4269.3
42 46.8

4242.4

4226.7

4275.5

4077.7
4070.s

69.9

4045.0
4005.7

DirDo.,

U.;t I

0.21

0.44
0.66
U.it I

0.3 i;

0.31
o ,to

0.3 2

0.34

0.3 L

0.24

0.2;
0.3 3

0.35
0.2s
0.41

0.22

0.:l5
0.31

0.93

0.29
0.22
0.39
0.57
o.37
0.3 2

0.37
0.38

0.32
0.40

0.34
0.20
0.26
0.31

0.48
0.28
0.49
o )r.

0.32
0.27

3.24

-0.0s
+0.01

-0.05
-0.09

0.00

-0.03
+0.06,
--0.02

0.00

+0.0G

+0.03:

-0.04
+0.01.

-0.02:
+0.13:

0.00'

+0.08;
0.00

---o.03

-0.04
+1.87

IIAerrrr.r0nHaIIr'r11

Ca I (n ocuonuou)
Ti II

Ti II + Fe II (6oree cna6an)
Mg II (r ocuoauon)

Ti II
Ti II

ScIIfYII
Ti II -f Sc II

Fe II
Ti II

Cr II -l- Fe I
Sc II
Cr II
Fe II
CaI

Sr II f Cr II (cra6ee)
Sr II f 6onee cna6r,re Cr, Si, Fe I

Fe II, Cr II, Ni II

[eI{FeII
V U + 6onee cna6ne lre I, Fe II

Ca II

Wl,, (.\)
60 Leo

wl, tA)
P llri

Wr 0 Tri)-
-W1 i6O LeoP

1.

2.

9. P.
19r15.

9. P.
1955.

Mycren

Mycte.n
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OEOI'P]JA'I'OI)I,III

IPOCTPAHCTBEI{I{OE PACTIPEAEJIEHIIE PAHHIIIX 3BE3A
B CO3BE3[I,{I4 JIEEBAfl

A, Ii. Ilgate.po6ct'

trilccnegoaauo rpocrparcrBerruoe pacflpeAeJreur4e parrrr,rx BBeBA B coaBe3Atrrr JIe6eAg

ffa nJroulaAr4 6o x 6o c rlerrrpoM d:201'04'n, b: +360 Ha oclroBe noryqeEEofo

aBTOpOM r(ararrora cneRrpoB Ir noRa3areJleii IIBera AJrfr 5000 sseaA (u cpe4neu Ao

mps:12.5). Cnenrprr floilyrreur,r npr4 IroMoxtu o6r,errlranoii rrprrBMr,r, MouTrrpoBauroft

rra ABofirroM 400-urr.t aLrTporpa(pe. 3aeagni,re BeJrrlqrlHr,r rroJryqelru rra RaMepe Dogmar

lD:167 rvru). 3{$eHurBrrr,re ArIrrELr noru: ),pa onolo 4300 L n },1,, ol{orro 6100-6300 A.
B Aannoft pa6ore rra ororo r{araJrora r4crroJrLaoBalro or(oJro 1800 paunrx aneag go A0
Bnrroqr,rreirLHo, ,(na 54 o6lrux BBeBA Br,Icoxr{x cBerrrMocreii [cno.nraoBaHbr AaI{ELIe Ha-

TaJrora [1], a taxxe queta o6rqux paurrllx 3BeB/I B Rararlorax 12-41 u upyrtlx. Ilepe-
cMorperrbr rr BarroBo oirpe,rleJreu6r paccrorrutrfl AJrfr Bcex paurrI4x BBeBA rraBecrsofi cne-

TuMocrI{ r{ Ao BBeBA, cBeruMocrr, r{oropr,rx Mo}r(Ho 6ruo ortegutr Aocrarotruo AocroBepuo.
flory.1g11.r rroBLre oTteur(u paccronuuii Ao Bcex cxon.neuirft, BxoAflrrlr{x B rrccJreixyeMylo

o6.ractr, yrorrHer.ro qlrc;ro BepoETrILrx rrJrolroB cHon.neur.rft. O6uapymeur,r MrroroqrIcJIeH-

Er,re fpynIIH 3Be3J{, OHpy}I{arofltfle cRorrJreHrrfi rra ToM ]r(e paccToflIltrI4 rI cocTofluItre r.r3

3Be3A pasJrr{qHr,rx crJeHTpaJrr;ELrx IroAI{JraccoB LI cBeTr4MOcTeii. Br,r,tle.neIlrl l{oB6re rrpo-

cTpaHcrBerrHr,le lpy[rrrpoBRl{ paHlrtrx 3Be3A Ira pasHllx paccrotlllrrfix.

Br,rronm

I . Paunlre BBeBj{r,r nr,rconori cBerr{Mocrr{ B coaBe3^rirr Jle6e4n rrerr,Brl crlr4rarb [pr4-
EaArrelnarqr{Mlr oAuoii o6ueri asea/Inofi acco[ual1llr{ c r{anr{r{-ro cpeAurrM MoAyJreM pac-
,CTO'IIII{fi.

2. Te pcarr,trLre flpocrpancrBeurrsre rpylnr4poBr{fl panurlx 3BeB[, I{oropr]e raM
cyulecTByroT, cOCTO.flT Ee TOJTT,HO rr3 II{raI{TOB Ir CBepXrUraETOB, a BRJTTOqaIOT S Ce6fi

Tanlr(e 3BeBI{6r HJracca B2V, asea4lr 85 u 71axe B Irel{oroplrx cryqaflx area,qsr 88.
3atteueuo, qro 3Be3gbr BS-A0 o6pasyror caMocrorrreJrr.Hr,re flpocrpar{orBelrrlle rpyrrrrv-
poBnrr Ha 6oree 6nuatlrx paccrotrur{flx.

3. ,(uanasor ruogyrefr pacc?onrrrrfi orrrx peaJrr,rrblx fipocrparrcrBeul{Blx rpyfi[trpoBox
BecbMa rurpol( (or 11.?'0 go t3?0), llprrqeM cpeArrrrrr orrr6xa n o6paaonauut mo-M
Ann xanrAoii rpyrrrr4poBxrr I{e fipeBliuraer !0'!12. Bce pauuze BBeBAII no MoJIyJrro pac-

crorrurrfl r.r uo loJrox{eHrrro Ha ge6e 6rutn pa3[eJrerrbr Ha pa[ ilpocrpancrBerr{L]x rpyrur,
ileporrr,rcJrerrr{Lrx s ra6[. 4. Oxaaa;rocr,, tITo r{Merolqr{ecrl Ha uccre,4ye,ltofi nJIouIaAHe

cRorJrerrr{fl Bx oJuT B pa3Jrr{qELle npocTpaHcTBerrlr6le f pyrrlr{poBt(rr.
1r, flpocrpaucrBerruoe pacxpeAeJrerrtre patHr,rx BBe3A corJracyerc.rr c reM, .rro n o5racru

,coaBeBArrrr Jle6ens MLr cMorpI{M BAoJrr, crrrpaJrr,Iroro pynana [5-9].
5. 3nea4r,r Br,lcor{I4x cser[Mocreft cocpeAoroqer6r B qerrrpe r]pocrparrcrBerrrrlJr

rpyflflr4poBon r{, Itan npaBr{Jro, gro nparrrbre BBeBAr,r rurra Tparreqlrz (ra6n. 5). O6uapy-
,rteuo Bc.ero 12 rpanequii, cocrotlrlux rra BBeBA O r B, rrrecrr, trB uzx 6rrrra lauu
n [10]. Henoropsre rpyfll]br lrpeAcraBJrrrror co6ofi 6oree rrnporu{o ctrcreMr,r.
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6. Seeagr,r BBIcoHtrx cnetztrocrefi paclroJrox(errr,r raM, rAe BeJrtrno lorfiotrIegr.re, r4e.
EaxoAtlrctl oOflafia teunot Ma'repltrr. l] car.rolr rrpo3paqnoM Mecre B co3BeBAEtr Jle6e,qa
BBegAtrr Br,IcofiIrx cserzluocreii ue o6uapyxenu. 3ro IraBoArlT rra Mr,rcJrb, rrro rrpotrcxo--
,r(Aerrr{e tsRe3A BrJcoltrrx cBerrrMocrei,i, uanur,ru o6paaou O, WR rr cBepxfl1ragToB r{Jracca
B, letlcraurerrr,Eo cBtraarro c itu{{yauoll Tennort lrarepr.reii, Kaft oro 6r,rno nr,rcna;rauo
u pnte pa6o,r..

TI-IE SPAC]] DISTRIBUTION OF EARLY TYP]J STARS IN CYGNUS, b1'
A. B. Numeroua. - 'rhe space distribut,ion of early type stars in cygnus has been
studied for a region 6ox6o with the cenl,er a-20h011ur, b:+a6o, on the basis of
the catalogue of spectra and colour indices of 5000 stars (Lo mlto:12?s, on the.
average) compiled by the author. The spectra rvere obtained rvith an objeclive
prism, mounted on the 400 mm astrograph. The Dogmar carnera (D:167 mm) r,as
used fol stellar rnagniLudes, the effective rvavelengths being ),7,s abou[ 11300A ancl
trrr about 6i00-6300 ri. About 1800 earl;, trrr. stars of this catalogue, to AO
inclusively, s'ere used for tho plesent investig'at,ion. For 54 stars of high luminosity
the data of cat,alogue [lj n,as used. The colours of investigated early type sl,ars
which are given in catalogues [2-41 and oth. n,ere also usecl. The clistances for all
early type st,ars of knorvn luminosity and also for stars, rvhose luminosit,y coulcl be
determined rvit,h sufficienf trccuracy, have bcen reconsiclerecl and derived aner,. New
sstimates -of dislances to all the clusLers in l,hc invest,igated region have been made.
The numlier of possible menibcrs of ihe clusters has been accounted lor. Numerous
Sroups oi' stals, composed of sLars of dil'Ier:ent spectrai subclasses ar{ luminosities,
surrounding ihe clusters and rvi[h t,he samo dislance, have been found. New spacial
gloups of eariy sLar,s at diflerent dist,ances har.e been singlecl-out.

Conclusions
t. The early type stars of high luminosily in cygnus cannol be counted ag

belonging to one common steilar association n,il,h some average distance moclulus.
2, The r'eal spacial groups ol earl5, stars rvhich are found there, consisb not only

ofgiants and strpergiants,butinclude B2V, R5 and eveninsomecasesB8slars.Ithas
been noticed thal ts9 - A0 stals forrn independcnt, spacial groups at closer distances-

3. The diapason of distance moduluses of these real spacial groups of sl,als is
very rvide (from 111"0 to 13i'0), the mean error of ms-A,I for each group no[ excee-
ding t01'|2. All t,he early type stars, accolcling to thcir distance modulus and
their position in the sky, rvet'e divided into several spacial groups, listed in l;able 4.
It rvas found [hat the ciusters of the investigated area belong to dilferent spacial
groups.

4. The space distribution of early t,ype sLars agree wiLh the facb tlrat irr the
region of Cygnus we are looking along a spiral arm ts-gj.

5. Stars of high luminosity are concentrated in lhe center of the spacial groups
and as a rule these are multiple sLars of the 'l-rapezium type (table 5). Altogether
t2 Trapeziums, composed of O and B sLars, have been found, 6 of them are given
in [10]. Some groups are rvider systems.

6. Stars of hig'h luminosity are Iocated where is large absorption and [here are
darlr nebulae. In the most transparen[ region of Cygnus no stars of high velocity
were obsened. l'his leads to the notion tha[ the origin of high luminosity stars,
mainly O, WR and supergiants of type B, is connected nith dark diffuse malter,
as it was suggest.ed in the many papers.

Buegenrae
VIgea B. A. Alr6apqyrvrnna o cyu{ecrBoBarrur,r BBeBAHETx accoquar{r4ft

tt t-13] rrMeJra Balr{Hoe Brraqenue AJrn ,rcoJreAoBagufl paBBr{Ttrrr BBeBA

u l'aranrmne a rIptrBJreHJIa tr{rrorr{x r4ccJreAoBareJreft H r{Byrreuuro artrx
r{Hrepec.rrErx sBesAHr,rx o6paaonanzirll4, l5l.
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B lrcc;te4yeuoft o6,nacrz rJroIrIaAr,Io 6o X 6o c qeHrpoll o1s50: 20h01P,

bro'o: + 36o, corJlacHo pa6orana tt6-18]' I{oJI}I{IIa HaxoAllrbcrl aRe3/{Ilarl

accoqlraqr{a tuna O. tr{cc,ne4onarure HoHIIeHrparU[lr BBeBA Br,Icoltlrx cBerl4-

noCreft s arOfi qacrll fanantuHu 6u.no CAe,naHo ral{rrte n pa6orax 14, 19

tt 1,51. O[naxo BoIIpoc o peaJIbIIoM cylqecrBoBaHl4lt 3Aecb aBe3l{Hoit acco-

\ua\uw He Mor 6r,rtr, ol{oHalareJrbHo pelleH, fror{a Ee 6r,uo [octaroaluo
HaAel11gbtx cnegeHurt o clenrpaJrr,rrbrx r{Jraccax rr cBertrMocrflx Aa}I{c car{6tx

rrpnrrx anesg [t].
13 uac'lonuleii pa6ole r{ccJreAoBar{o npocrparrcrBelruoe pacupeAeileHIlIe

3Be3[ paHHIlX CneKTpaJILfltIx I(JIaCCOB ]Ia OCHOBe HaTaJIOIa CIIeHTpOB U

rror{aBaTeJreii IIBera ,q,,rfl 5000 sBeBA ts cpeAI{eM \o tTto,,: t2'J'5, xoroprtft
uy6.nunyetcFr B aroM lne roMe Blrecre c orllrcalllreu o6pa6orttn Marepr.{aJra

ua6;ruoqeuuft. I4ucrpyuenr I4 I\IeroArII{a ua6rro4eurafi :re tne, qro u B pa-

6ore [20]. 3(r{enrunuue UIrrHbr BoJIH: \oo oltorlo 4300 A, trr,. ortono

6100-6300 A. Cpe4nnr HBaAparuqHan ouru6xa oAuoro ltaraJlolr{Horo Bllai
qerir4rr (no rpeu na6nroAeutrn*r):}mrn: -l 0'l'05, 6mp,: +0i'04. B Aauuofi
pa6ore rra sroro r(araJrora ucrloJlbaotlaHo oItoJIo 1800 paunux sBeBA Ao
A0 snrrro.rureJlbrro, I[a HI{x urecrr, anea4 WR, TpI[ BBeBA],I Of, 10 anesA O

co cler{TpoM rlorJrorqeur{fl [r ortoJro 120 anea4 BblcofiI,Ix cBerl{Mocreii or
B0 ao 85.

B 'ra6n, 1, n 2 rropequcfleubl tsce ltaraJrorll pa]IEIr{x 3BeBA, Itoropble
coAeplr{ar BBeBAr,r r,rccreAyeMoft o6racrn, tt rlor(aaauo, cltoJlblto IiINleercfl

o6qux BBeBA, AJrrI noroprtx zaBecrur,r c[er(TpaJIr,]IIJe ItJr&cc6r, cBerlll{ocrlr,
BBe3Arrr,re DeJrr{rrtrtHr,r r rroxa3areJrr{ qBera. 'Ia6n. l ntrntoqaer r(araJlortr[,

B Koroprrx coAoplr{arc.fi rIoI{aBareJIr4 rlBcra BBeBA B crrcreMe Cr, a ta6n. 2-
HaraJrorr4, B r{oropblx coAep}Itarcfl Sotonpacrrrre [oHa3areJII{ IIBera.

Tatt Han HaraJrorl4 aracrrrrrrro [epeFipblBalo'r Apyr Apyra, To Dcero 6LIJIo

I{crroJrbaoBano 82 BBeBArI, uN{eIoIqI,Ix qllera B cucrewe C,
,(.irn 4enaut BBeBA O qeera B crrcreNle B-V AaHbI It pa6ore [23].

$ 1. BuguMoe pac[pe[eJreHrre BBeBA parlHrrx c[e(TpaJrbublx (JraccoB

,[,na uonyuenua 6onee uarnrAHoro flpcAcraBJIel:rltrr o pacnpeAcJIeHI{I{,

BCe pauu?re 3Be3A6r, IIXOAflU{Ue s o6racrb or d,.:191',52^ [o d,.:20h16* u

no 8 ot f33o go +39", nao6pamer'ur Ira AByx Iiaprax ({ur. t w 2). I-la
{ur. I trBo6paE{eIILI roJlblto sBeBALI or O 4o }32 o nrr4eJIeIIl4eL{ 3tsea4 BbI-

cor{rrx cuernuoctcfi, I-Ia 6r". 2 nao6pa:xre}Ibr Bce pat{}Ilre 3BesAbI ao A0
Bnflroq11rerbHO. lpaulrqu TeI\{IIbIx O6;rac't'eii II I{oEITypLI rCr\l}IsIX TyMaH-

Irocrefi Oqepqellbl IIyHIiTIlIplIofi, ,rr:unnefi, B CoOTBercrBllI,I C arJIaCoN'I Pocca u

Ita;rrnepr ($nr. 3). Ha $ur. t acr'ro llfitr(Iro' rlro rlo i\repe yAaJreltl{fl or
IAJIAI{TLI.IECI{OTO aI{I]ATOPA BilAIl}IA,fl IJIOTI{OCTr 3BE3I{ O-I]2 C'JJII,IIO YMCIIr-
IrIaercfl. Oco6euno HarJr.EArro raJraI{TlIqecI{afi I{oI.IqcHTpaI-(i4rr upo-flBJIrrercg

B paclpe/IeJreHrrpr BBeBA Br,rcor{r,rx cBerrmlocreri. flpno nrtpair{ertnoft oco6en-

rrocrblo pacnpeAeJlenflfl 3Be3A o-82 
'IBJl.flerc-fl 

TO, aITO nol(arrJIrIIOqarl
qaoTb orlrx BBeBI{ HaxoAwtcfi B JIeBoIi aepxr'refi rroJloBulle o6Iracra oT a,::20h04"'

Aod-201'16'' rl no D orf35 4o f39o, BbIIrIe raJlaltrtlrlecxoro al{Baropa.
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Vlroruenuc 3ucBA contraAaer c rpyluoii raJIaI{ru{tlecnlrx cHorlJleuufi: NGC 6871,

NGC 6883r,C4996 n Cl (onou.nenne, o6rrapylr{enrloo riaruu). tr4a cpanuenilfl Dup.n=

Moro pac11pcl\oJic1rg-s paHHux BBSBI( Ao A0 BttnrOcureJllllo ua {rr.2 c,pacupe-
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(D[r. 1. ltapta augzMoro pacrpeAerleErrn areaA O-82.
ItBatrpaTuHtr - gBe3l(LI O n WR; TpeyrOJIt,ttllHII - SBeBALI B fb; cner;rsle fipylHl{I{ - 3Be3ALI Il II;
Hpecrur{rr - 3De3ALt B0-Il2 III, B0 IV; I{ocble HpecrIIHlI - $BeGIILI B0-81 V, B1-82 IV; TeMIILIe

1py?r{Hrr * BBeBAr,r RZ Y; 'l'1,. - r{parrrr,re crrcreMr,r runa Tpaflel\ulr; rpepblBl{croii qeproii orMeqeH
lafi aI{TuqecHuii IlItBarop

AeJreHZeM anea4 O--I32 na {r.rr. t uofluro 3aI{JIIoaIrIrr,, rlro B ucc;re4yeuoft
olilacrv yrrJroruelrue rd rpyrrlr{ponauue BBeBA B[,]conrrx cBerl{Mocrefr cotrpo-
BOlnAaercE coorBercrBylorqlrM yrlJroTHeI'II{eM [. rpyIIn]lpoBaHtreM Apyrux
B-aneag, uptrqeM o6rqee r(oJrr{rrecrBo BBeBA B 6onee uoagrll{x clel{rpaJlb-
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aux uo4HnaccoB tr HtrBr(trx cBerr{nocrefi oqeHr BeJrtrHo (oxono 1300) u upeo6ta-
Aaer IraA I(oJILIaIecrBoM BBeBA O-B2, qro corracyerctrc uuuo4anau pa1oru[24].

zo16' zo72o' zo'da' 2oho1'' zohoo' /gri,r'

@zt:. 2. I(apr:a araluuo:: pactrpenerrenrrrr 
lanrrrrx 

anea4 go A0

$ 2. Pacupe4eJrerrue pautrr,rx aBealA rto fi!, (aueallroii ue,rr{rrtrrrre,
rrcIII)aBnerrrroii aa rror.torqerrr,lr,)

,(nn usy.rellrlfl rlpocrpancrBelluoro pacfii)cil0.rrc:Tr{rr plluni.rx irBoBA Harr(o

auarr uogynr,r paccroanr,rii (mo-lrl). O/(rraxo T'o(rrurc u6ccrJrrclrurre BeJra-
.Iutrbt u'3uccTH.,r,r ToJrbr{o i ulr{ trar,r60;rec fl p ti l,t x 3r}0llA.

B 4a.rir,rrciiureru r $ 3 r,r 1r rryl'cr,t cpaRl.torrr{rr r.r ]rllr.lrlrrBr{i.r r{ BJlc3I[ar[ c r,rBrcctrroft
a 6corrto'rnof,r ncrlr.rurLor,i 6y4yt oucucrrrr crlerr,rN,rocrrl ner{oropr,Ix BDC3A r,r
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Oupe4c.lreuna.fl Tar{ }I{c BeJIU-

qrar{& j A.Irt{ oTIioIxeHI,lfI rI0I'JIO-

rqelrr,rfl u Sororpa$r,rueortotf
o6nac'lu rt t,te6r,ttti5, qrera 6or.rra

rpr{rrrra panrrori 3 i 0.3* .

[\rn 51t BBe3/{ ncoJro/lycMor:i

o6;racru, co/lellntau-{r,r,\cfl l} r{il-
raJIoI'c It], 6rtna ilprlurIra
nraccuSlrrtar (r,trr r] cr,rcrerue tr4 K,
a TalilHe yUI{TBIIJaJIaCIT ItflaC-
cr,r$r,rrtaqr,rn, ocl{oI}ar1lIafl Iril
r]{eJJeBhrx (]IIcri'I]porpail{ilax

/{pyrflx anropoB [2L, 22, 4].

l[,nn ocra,lrrrr,rx r]Bcr]/( 6lt.na
rrprllrara ri.lracclrrpltrtaqna aB-

'ropa, rrolrSullar{ Ha pacxoiH,l(o-
rrr4e rj u.uaccr,r$r,rrtarlui,r o6rrqr,rx

encal c [2, 31. l] coM]r-Ln'e.rrr-

t{btx c,rry'ra_flx ltBcS/lbI , Ilx0l{fi-
ulu{j r riu'rilJIor UB-ant':r:1 [19,
251 uilrl Ir rtirralrorl,I BRo3i (

C 31\,II{CCtr{oIIII6IMI,I JII{HI{,gtrIT,I

p6-291, 6sr;ut ITpI{rLFIrbI 3a

i'|BCBi{bI CfICIiTpaJIbIILIX l{.rIaC-

coB O-l'12. /].rrn rex parrllnlx
3rJe3A, AJrfl r{OTOll6rX TIMeJLI4CL

Br,rl(cJIerrbr ocllolJrr.bre rrpoc'r'palicrrtetrrrLrc r])yrrrrrlrpoBI{r4. llo i,t 6ell D'fol'o,

0otrollbrrlaflcb 'l'oJrr,t.to IIa pacIIpeAo.rIc]Ilir,l r]cJrlIullll I??o lt Ila3Itrnr yYaoTI{ax

]ccc,rreltyex{oii o6nacrlr, nro}nlro TIolta3aTJ,, lITO paIIHlle 3l}C3l1bI 1,Ir{CrcT TCFI-

/lerrr(rrrc x o6pa3oBaHr4ro p&3,rrr{rrrlrJX rIpoorpalIcrBeuHIJx rpyIIIri,rIloIroIi.
I[pcli,,1e Bccro rJ!rAI,I],Ibtc 3llcr]i{rrr,rc re,rr.n.ql,ttILI 6u,rlt nonpauJIetIhI 3a lrorJro-

rlerrlrc. lIpra rr,r.rlrcJlclrfllr lr36r,rrrio]r qBera 6bIJIlI llpl{H.trTsl I{op[{aJIr,l1l,Ie lIr]era,
oflpc/(creu]rbrc ro rrcloxpac]rcBrxI,rnr BrJeBIlau n nau6oJieo [poal]a.ruoit rlac'rl{

r{ccrrcAyer{oi,i o6raotn (nogpo6rtcc crr. pa6o'r'y alrropa rr c.rti'AyIouIeN{ rorIC).

I

0n zohrln 0o 20h/0n

,f0
r

0n /ghJzndo Zoh04'

L -tr -rr rrr rlt E t a,I Ii ,.'-
40 I0 6.0 7.0 8.0 90 /0.0 //0 /2.0 tno

3lle3/U1bre JleJILtl.t"r,Itlhl l,I roi{aSaToJM u.ltc'r'a l} liaTaJIorax Apy1.l4x aIJTopoB,

6r,utr.r ranirte r|6lau4.c.[errbr ]reJIritglIrIbI nz' no lrx l(arrlrr,rM, nptl gror{ AJIE

crrcre\{br C, 6;;-mt rrprnrrl'rbl IIopMaJrLIIhIe IIIreTa B coorBcrc'tRI4tr. c }totsbr-

rrlr 4auHr,rlrr{ Moprarra, lappltca u,I{rroucorta t30l 17r BeJlI,JrIrIIla Ic,:
:6.1 r 0.4, a l(Jtrr Sororrpacrroii cI{crenrr,r 6r,r;ru rrllr,rrrntr,r IIopI\raJIrl{rre'
qBcra, Aarluble B ptr6oro l2l, n ^l:2.6.

'r IIoc:re rol'o nax pa6ota 6r,rna c4ana ts rcrr&TL, uor{Br,rircrl ltaraJrol Xluntrrepa
(Ap. J. Supplerncnl, ,lS 24). .llyreu rrpunnsrtn r lt.1t ilBe3/taM B crrcreMe B-V tr ucrorrr,-
3yrr Boc o'rapr,re l{arrlrLrc, Hail{rl 5r;tn ::]arroBo rrepeBr,rrrrrcJrelrlr Irop]raJrLrr[ro qBera 11

B€Jrr{il{r{r.r 1. fIo uonr,rlr [aHHrrrM rropMaJrbrrLre qrera 5nlrariu n r[oror,lpacrrr,nr (clr. [2]),
r{ BeJrrrqrilra "( -:2i18. O,quaro 3To HC trrrecJro cyrlecrBerrEr,rx r.rirltcnefi]tii n BeJrr{!]rHr,r

rrolJrorqerrrrfl. ]loe seru.rlrnr,r B $ 1r AaIrtr rro florrpaBJ]errrrr,rM AarrrrbrM (rar'r, r'iie r{crrpaB-
;reulrl 5rrn,r cylrlec:rneuusr).
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(Drr. 4. Pacnpegenentre 3BeBA 0-82 uo neau-
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.(na rex 3BeBA, AJr.rr r{oroprrx uMeJrocr, IBa LrJrr,r Hecr{oJrbr{o o[peAeJle-
uzfi nera.I[ttbt mo, SLIlto sbl.rllcJrc]ro cpe/.(]Iec, [pl,rale\{ BtrByaJIt-Hr,Ic mo6b\ilm
nprlBeAelrbr n {oTorpa{trrrrecnr{}r. ll rrenoropbrx cJryrrarrx r{B rpex n 6o,ree
orrpeAcJlclluft 6r,tnn or6pomeurt Snaqe{rr,Ifl //?0, c}lJIbIIo oitJrr4rraBuluecfl or
Bcex ocraJrr,ubrx. frnn 14 .rrpnrrx Brre3/( 6r,r,nu r{cnoJrlaoBartr i(aHrrrre Apv-
IEX aBTOpOB.

d0 !.0 /00 no

(I)nr' . l-r. (flpoTlo.nxrerrnc).

C;le4yet orMerl{Trr rre6o;rrruue ctrrcrotr{arrru0cr{uc paBJrulrrla y BeJrr4al,Irrax
rug' IIoJryqeHIrhIx Iro HaIrIuM AaIIIIbITI I,I AanIrrIM IJaccay, Marr-Perr lr Aunupa.
3ru paannuua rra6,rro4arorcfl 4nn cra6rrx i.ir:ic3ll (o, l"L,!,o yo 111,5) n nrr-
SIlaHEr He6oJIr,I]ruN,r cl4creMarzqecntr{t{ p33Jrrr11ireN{ r} cl,rcreMax. B cpe4ueu
BeJII'ItIEIIbI |n.0, IroJIyaIerlHble rIo ,I[aIt]r];Ixt yfiol{firly?6Ix aDTopoB, BaIItr}I(eIrbI
rlo cpaBr{eHtrIo c lra[ruM[I BeJrurrtrltuaNttr lra 0,],3. cauan 6o.nr,ruas ctrcTeMa_
Trrrreclta.a paSHrIIIa B Berm\:ur,e m0 SaatcaieEla B aHTepBaJre or a.:20h08.
lo d- 2gtr12rt l,r I - +36o, xo,ropr,rrl pacroJrolrieH r.ra xparo o6racrn,,
I{ccJreAoBalrnoii r [3] . B 4pyrux Mecrax o6.rracur cracret\,rarr4rreorrr{e pa3ilr,r-
qu.s HUlAe Ire npoBr,rlraroT cpeAHero l:ua.reu[.a 0,],3.
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Cpe4uxx omu6na B orrpeAeJreHu[I BeJrtrqvtnu trlst IIo HaIUtrM AaHHrIM?
paBHa +0'!2, qro rIoBBoJrrrJro ycpeAHrrrr Beruqzubr ffi,, noryqeuHble Iro
HarrIr(M w ApyruM ,qaurlblM, ecJrrr oHrr orJrtrqaJlltcb r-re 6o.nr,ure qeM Ha

t0:5. B clyuae 6onsruero paBJrrrrrr4.E trcfroJrrraoBaJrtrcr,, Ba HecHoJIbI{trMIr

ucltJlloqeHtr.EMtrr, Aarrrrrre aBTopa 6ee ycpeAHerlu.rr. Taxuu o6pasou, 6ruu
rroJryt1s1151 AJIfl BCeX paHHrrX sBeBA r{ccJreAyeMoft oSnacru Bex,mr.{urrbl mo.

Ha ocuonaHr(r4 orr4x AaHHbrx 6rr ru ilocrpoeHbr rpa{uxr pacnpeAeJleHur
BeiltrquH mo arrfi aneag O-82 n 4syx qacr.Ex I{ccJleAyel\rofi o6racrz: I or
a- 20h04. Ao a.:20h16'' r II or a - 19h52' Ao o- 201'04*. I4z $ur. 4
cJreAyer, qto 6orrmafl rracrb anea4 (ono;ro tzrO) s o6racru I uueet mo o"t

91"0 4o t0'J'0, a u o6nacru II 6onr,muncrso BBeBA (oHono 50) rpynuu-
pyercfl ot(oJlo mo:I0?2. 9to6rr cyAErL o Ha;111qult reHAeHu]Itr H npo-
crpaucrBeuFrorvry rpy[[r{poBa}ruro paHnzx BBeBA, 6rrn paccnrorpeu orAeJIEHo

nanr4rrfi yqacron rrJrou{aAr,ro to X 1o.5 w. AJrrI Bcex 24 ytacrxon 6r,Ilz
trocrpoeHr,r rpa{uxu pacnpclleJrerlr{r BeiltrrruHbr mo AJtn BBeBA O-82
(&m. 5). Mancvruyiur,r pacrrpe/{eJreHrrfl coornercrBylor paBHr,IM 3HaareHtrlflr{

BEJItrIIUI.IbI MOl PASilVTVITE }IETITAY I\{AHCI{ T{YMAI{II COCEAI]I,IX YAIACTHOB AOCTI{-

raer *0'l'6 r,r ltairie 66rrrur,rx ueJrrarrr,rll. Momrlo rol{aBarb, arro Ertrr orr{Jro-

r{eHl4fl He N,roryr 6r,rrr, rronuocrblo o6rflcneHrt BJrtrflrlue}I norJlorqeulr.fi r[

cBtrAereJrbcrByror o rraJrlr.rrrrrr relrAeHrlrrl[ H trpocrpaHcrBelrHoMy rpyfirll{po-
Baur4io. Pacupe4e,neuue BBeBA I35 lro BerzrruHe mo Aaer aHaJrorrrrlnylo
r(aprr{Hy.

$ 3. PacnpegeJreHrre parrHrrx BBeBA rro MoAynIo paccroflIrrrfl

[.nn onpe4eJreHrrfl rvro4ynefi pacc ro.rrHlr.fl Hy?r{}ro BHaHr{e a6co,nrctHr,rx
BeJrzq[H. A6co.nro'rnr,re BeJrlrrrtr4Hbr aneag B 6rrnu nastrr rlo AaHHI,]M ltnnaua
r Mopraua AJr-rr crrcreMu IVIK t3t] r{B I{Htrrrtr Xafiuexa [32], a6coruornr,Ie

Berrqzubr area4 O na pa6orr,r U. M. I{oururosa [33] , notopr,rft ncuonr,-
sOBaJr rlpulraAJrelnHocrr; paHrItrx BBesA H accoqtraqlraM c tr3BecrHbllvltr

paccroflHrr.rrMtl, otrpeAeJrer{HbrMu rro SBeSAaM rroSAHI{x nJraccoB.

lIImara rrepexoAa or nJracca cBerrrMocrtr H a6coruornr,rM BeJruquuaM

AJLrI BBeBA O upune4ena n ta6,n. 3. Ann nepexoAa or BrrByalrbnr,Ix a6co-
JrlorHr,rx Beruarzu n {ororpa$uqecHulu 6una ucrloJrr,BoBalibr }IopMaJIbgble

uBera B Me)fiAyrrapo4uoii cucrelre.
B zccle4yerlroft o6.rracTr4 TorrHr,re I{JIaccbI cBerur{ocrrr u3BecrHr,I ToJIbHo

urs 51t anea4 [1]. Paccro.aura.Fr [o a?r{x anea4 6rrnu oilpeAeJleHbr Ha ocuo-
BaHtrtr AaHHrIx, rloJryqerrHbrx paBHBIMlr aBTopaMI[. OHaaanocr, aITo Llx
EeJrE,Brr orr{ecrtr x o4uofi rpocrpaHcrseHnofi rpyurupoBlte (Szr. 6) . E6rr-
IIIa.fl qacTb eTux 3Be3A BXOAI4T B ZSBeCTEbIe raJrar{Tl{qecHue cHorlJre}Itrfl'

Ifonr,ayxcr aruM, Mr,r BaHoBo o [peAeJruJru paccro.Eutrtl Ao rrocJreAHI{x.

Paccroauus 6ylyr nptrBeAeHbr B S B.

flyreru trpuB.Eanu n artrM cnotrJrerrz.srw r{ r( BBeB,(aM trBBecr}Ioft csetuMocrn
Mo)rino 6r,rno oqerlurb cBertrMocrb errle Henoroporo I{oJIZqecrBa aneag. fiua
ororo 6r,ruo [p[rrflTo, arro ecJrr{: t) BBeBAbr 6lrzann ua ue6e K BBeBAaM

senecruofr cBerrrMocrrr, 2) nueror oAEHa(oByIo c HZMZ Befltrqzuy rrorJro-
qeHr{fl n $ororpa$uuecnofi o6racru ra 3) zMeror oAtrr{anoBble c HZMII
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'l'a6.ruqa

CneH?-
panlrlr,rli

Hna cc
IaTb

o5
O6

o7
o8
o9
o9.5

-6.3
-6.1
-5.8
-5.4
-4.9
-4.4

-6.5
-5.9

-6.0
-6.0

-7.L
-7.1
-7.1
-7.1.

-7.1

Be.[nqr,rlr],I n?o \Jttr ]{a}HAoro Aatrrroro tlJl.fi. 6nr,retioro li JleMy ororirpaJlb-
llolo I]o/(I{JIaCca, To TOr/{a OIII4 I{oJr}ItHr,I o6ra4alr Tar{r,rNltr }He a6coJrioT]tr{ML4
IleJrl{rrutlaMI,J, rllf0 lr S]leSAI{ IrtSB0CTIrO}i CIICTI,IN,IOCTT4, tr, OJlc/[olJareJlLIro,

l(OJIlr{IlbI }IaXO/{I,1T6Cfl l{a OA}ION{ C rIrIMrI lliICCTO.aHul,r . COCeAHI4e BIleBIi6r TOrO }I{e
clleltTpaJIbIIOrO UOAI{JraCCa rr C rar{rr}[ ]ne nolJrolr,oHl.rc]r, qTo l{ /(JrrJ 3Be3A
I,rBBecrlloi{ oBerrlMocrl{, .uo c A}ryroia EeJIIrqLr[oI)i- tho crrr{T&JII{cr> rlpIr-
IiaAJrclnarqLrr{trr n ror,i ir{e npocrparrcrBerrr{ort fpyIIIIIIpoBHe, ecilLl, npr{-
IItrCAB I{M HAHOI1-JItr6O I(JIACC CBO-

TI4MOCTI, MO]n]rO 6rrno IIo1yr1111"

AJrfl Hr[X roT ]ne MoAyJrr, paccro.tr-
Htr.fi. CIeAyeT BaMeTtrTb, rrTo TaHofi
MeTOA OUeHnrr cBeruMocrr{ [pr{Me-
HrrM TOJTET(O AJrfl O6nacreft, rAe
MelltSBeBAHOe frol'Jrofqerrlre pacIIpe-
AeJreHo AOCTaTOarlro paBrroMepHo,
r. e. rAe cytqecrByer oAr{E saRorr
IISMeHeI-rI4fl nOIJrorqeHr{fl c paccTO.rI-

HIlEM.

An, o6napynrer.rurr rrpocrpaH-
crBeEFrr,rx rpytrnr{poBor{ pa}rrrr4x
BBesA paccMaTpr,rBaJrr{cb 6nugnre H

yltaBaHH6IM BLIme SBeBAaM SBeBAbI

80, P.2, 85 u BB c yBCpeHHoft
(oco6enuo Ba)fiEo, arro6r,I BBeBAaM

He fiptrflrrcbrBaJrcfi 6onee paunzft
KJracc) HJraccI,I$[rKa rqwefr. m c rrorJro-

N
t5t

/20/0! //.0

cyg f
lJl /40mo-H

on lgh,rZn do zoh/on/0

5

(I)r'rr. 6. PacnpeAe:rculre BBeBA Br,ioorirrx
cnerurr.rocreit to rno - .ilL

u{eIII4eM nc 6o"nrrultLt, qeM y onop}I6rx BBcBA. Srra anee4r,r rrpr,rqr{cJrflJrracr, rt o6rqer,i
c onopHbrM[r 3BC3l{a[,r}I ITpocrparrcTnennofi rpynlrrpoBl{o, 0cJrr{, orrrccfl r{x
n BDeBAaM r.irarrroii rtocJrel{oBareJlrrrrocTtr, i\rhr ltoJlyrraJr]r iror ]nc MopyJrI; pac_
c'rotrillzft, arro !r AJrrr orrop11r,rx 3Be3^. oCnosautr.fi AJrfr raltoro rrpl1qtrcfleutr n 6sltu
crreAyroll{ffMra. Srrt BBCBArI BpflA JrIr tlJlrrlorctr fl4farrraMr{, TaIt HaIt B eroM
cJryrlaa oflpl AoJI?rtIIr,r 6rtnu 6r,r rraxo4urbcfi cyu{ecrBerrrro AaJrr,tue ouopHbrx
3Be3l(, rrro rrporu Bopequr ucirtueii DeJrr{rrr4rre norJrou{errrlrrr. c gpyrofi
CTOI]OIIbI, OIII{ HE MOTYT I]AXOAI4TBC-E CYIqECTI]E}IHO 6TUUIE, TAI{ ITAI{ B 31OM
cJryarae (ecnz ux lrJracc nc aaur,rrucn) oHlt AoJI?fiHr,r 6r,rnu 6n nuerr, MeHb-
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mylo cBeTEMocT6, qeM SBeSALI TJIaBHOfi TIOCJIeAOBaTeJIBITOCTU, qTO MaJrO

BepofirHo ArE rop.sqtrx 3Be3A.

B ramgofi rrpocrparrcrseuHoft rpyrrrrupoBHe aBeBArI o4ruanonoft cBerlrMocrll

AJI.fi AarrHoro clexTpaJIBHoro troAnJlacca zMelor rlpmlrmar,reJllHo oAtrHaItoBbre

BerurrzHr,r mo. H rofi xte trpocrparrcrneunoft rpymltrpoBr(e Mo)fiHo orHecrtr

BBeBAbr raftoro lHe clenTpaJrblroro troAnJlacca (c npn6,ruaureJrbEo rar(trM ,r(e

rIOIJIoq,eHtreu), no c MeHbItrtrMtr BeJMlttrHaMU. mo, IlptrtItrCaB zru 66nsmyfO

cBerzMocrr,. Ecnr Ere BBeBAbr AaHHoro cfier{rpaJlb}Ioro troAfiJlacca o6nagaror

MellbltrtrM rlorJrorrleHtretr Ir MeHEmtrM[ BeJII4tIlr:f,aM'fr tno, To 3To, 6eaycnonno,

6Olee 6nuaHue BBeBArI. HanpOtun, gCJIU 3BeBAbI o6la71alo'r 6orr,uruuu

BeJIuqtrHaMfr mo, ,ro aro 6oJree AaJlerttre BBeBAbr, HeaaBtrc[rMo or BeJrrlquubr

norJloqelrzfl, ecJrr{ ToJrEr(o or{o He cJItrruKOM MaJrO.

Paanzuua.n BeJIIIuaHa uorJIOqenU r p\IIfl 3BSBA 4arttro fr r.pytrtrtrpoBIttr

Molr(er 6lrtr peByJIr'raroM {nynryaqzfi B pacupeAeJIeH'III rrorrlotqeHus'

O4UaHO e1ilfi. [o1;IOqe11I{e OTI[rIaJIOcb OT gOIJIOuIgII]I rt lgfl OuOpHofi

BBeBArI zJItr cB.fIBaHHbIx C ueft aneag 6onrrue qeM Ha oAHy 3BeBAI1yrc BgJIZ-

qtrHy, ro raltue 3Be3A6r rre Br(JIrOqaJrIrcb B rpylltrupoBlty.
B I .racr[ trccJreAyeMofi ol.r,acau ot 201'04"'4o 201'16'", rAe sBeaA

Bblcomux cneuruocteft 6o,rrme Bce1o, [orJIOIqeHtre pacr1peAe;reHo oqel{b

r{epaBHoMeplro, fIorITI{ B Ha}I{AOM fiBaApaTI{OM IlpaAyce ecrb cBeTJIbIe tr

TeMHr,re Mecra, rroaroMy MbI paccMarpr{BaJrl{ w o6re1urtr;llt ToJrr,Ho ue6onr,-

trItre 6ilualtue rpyIItIbI BBgBA. Hexoropr,le 1pyntrI{poBltz 6mnu HaMeTIeELI

6ea ucuonraoBarlItfl BBeBA c uesecrHoft CBeTtIMocTblo. ,(;ra aroro Ha I(a-

rrt4oM yqagrxe nJIoIqaAbIO oItoJIo to;t?5 c 6o.ree I{JIII Mel{ee oA}IopoAIIbIM

paClpeAeJIeIItreM TIOIJIOIqeIIufl 6rrnu O6te4uuenrr COCgAHUS argBALI C OAtr-

HaHoBrIM trorJloqelllteM tr OAuIIaKoBOfi CpeAHefi Be,lu.ruuofi lno (C yxnoue-
HZ.sMtr ue 6onee *0'!2) p,tn HalI(AoIo cIIeKrpaJIbHoIo uoAI(JIaCca. Paccro-

-flHr[.tt Ao eTux IlpynlrpoBol( olpeAeJLEIItrCb B npeAIIOJIO]HeIItrtrr rlro sBesAbI

trpzIIaAJIelfiaT I( TJIaBHOft [oCIeAOBaTeJIr,EOCru. He rlCnlroqeuo, ttls u ,r"-
KOTOprIX trB TaHtrX lpytrutrpOBOII BBgBALI IlMeIoT r 4efiCtnlrteJlbuoCIIT He-

CKOJTIKO 6O,nee BbICoHyIO cBeTI4MocrL, qeM 6r,r.rrO rIpEH.rITo, TOrAa paCCTo-

A]f.IIfl. AO ArzX rpyutrzpoBoH HylnHo yBeJrzlll4rb. o4naxo caMa fpyIIIIz-
poBr(a AoJrlr{Ha coxpalrtrTbcfi .

Cnegyet orMertrrr, qro xorfl cpeAHfifl HBaApartrqHarr ourz6xa B orrpe-

AeJreHr{E MOAyJr.fl paccro.flrrtrfl AJIfl orAeJrbHofi sBesAbr d(mo-M), y noropofi

ctrefiTpaJlbr{Elfi HJIacC tr a6Conlorura.s BeJItrTIZHa xoporuo ZBBecTHbI IIilu
Moryr 6rrrr oqeueHbl c Aocraroquoft Torruocrllo, cocraBJrfler * 0'J'66, a 4.rr
6onr,uruucrBa 6oilee cra6hrx 3tseBA paBrra *0'1'80, oAIraHo cpeAll.s.E ornu6xa

B OrrpeAeJIeHHLIx HaMtr paCCrOflHI{flX AO CItoIIJIeHufi lI trpOCTpaHCrBeHHbIx

rpytr[trpoBol( troJIyIIEJIacb paBHoft +0':2. 3ra omtr6xa 6bIIa BbIqI{cJIeHa

cJreAyroqzM o6paBoM: AJI.E Ha)figoft upoctpaucrBelluoft rpytrtrtrpoBltu 6lr;-t

noryqeu Cpe4uuft MoAyJIb paCcroflIIZ.E, sareM Ba.flra cyMMa yfiJIoIIeHI[fi or
STOIO OpeAHerO MOAyJIfl Z paBAeJreHa Ha rrlrcJlo 3Be3A, T. e.

L (mo- M): \.L)
i

l*o - Ml.p - lmo - M);
1r/
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Cpe4nnx r{Ba}trparrraruan orur.r6na B oupe/{eflerrrril il{o/tyJra paccroflrrtr.fl l(Jrf
oT4e.nsuoii BBeBArI 6r,ua rronyrrelra rro o6r,r.ruoit rfopuyte

D2 (mo - IW) 
- 

D2rir, -f DzM +l)zA,
rAe

L) 62ru-0.0025, ran rax oma6na n {ororpa$n-lecror? anealqnor,i netz-
\ante Dmr,,- -1-0.05,

2) 82M : D? + DA + 03, r4e 8, - orun6ra, BoBur{narcqarr BcrreAorBrre He-

rorrr{oro oilpel(eilerrrrfl crrcKTpaJIr,Horo r{Jracca, }, - poalsuaa l(r,rcIIepcufl
a6co,ltlottrr,tx BeJIZqlrIr B I.{aIr]roM cner{TpaJrr,Hor,r riJracce, D.-our,r6rta BcJToIICTBT{e

Herorllloro SIIalII4rI cpe4Ilerl a6colrotlroii BeJrr4rrnlrbr AJrfl Aarr[oro cler(TpaJlr,-
r{oro riJracca (,,r noAr{Jtacca cnctnuocru). Arr crrcrcN,rbr MK bl :Q,1,),
bz:0'."4 n 0,,-0'l'1r, rorAa 621[:0.36 u. b,&1 :0']'6. /],ua uuorux 6onee
cra6r,rx BncBA iraurero HairaJrora br:0.5, ror4a b2I1 - 0.57 tt 6il1 :0,!'76.

3) Orun6ria R rlerrrrrrrrrle [orrroqeH],r.fl A: T Q - Co) 6r,r,[a nory.rsun
ilo {opuy;re D2-4:T'(D'C-l-b'Co)*b,t (C-C)2.Tax rrar( AJrrr uaruero
I{araJlora ourr,i6ria c ltrBere EC:0'l'06, DCo.: Q'l'Ql, D1 : -i0.3 lr cpel{rree
Bllaalcrrre C - Co: C l!:0'l'6, ro b2,4 :0.0684 u 64: 0'l'26.

l'Iratt 71ua rlarucro rtaraJlora, B cilyqae ecJrrr clrcltrpa.nr,ur,rii nJracc u
a6cottornr,rc BeJrt'itII4IIhr I{BBccTHrrI r{JrLI Molyr 6r,rrr, oqener.rrr c Aocraroalrrofi
roarrrocrrrlo, 6' (*o- 1l/I) :0.0025 + 0.36 + 0.0684: 0.21309 n E (rno- M) :
-.+0'l'66, a iIJIfl 6o.nuulrncrna 6onee cra6r,rx BBoBA ia2 (rno- lUt):0.6409
u D(mu-il[)- +01'80.

Cpe4uan nBaAparaqHan ourn 6rra B orrpeAcJrerram rr'roltyrrrr paccrorrHZ.E

AJrfl rpyrUilrpoBril4, coc?oanlcli lre 1v encr1, pauila i!ll--Y) 
14, cJTCAOBa-

TOJIITITO, AJr.fr IpyIIII],l poBnr,r tr3 IIIecTl,J 3Be3I( rraXO l\u7TCE B IIpeAe JIaX OT

0'!'2 71o 0i'3. 1[oaro,r,ry orulr6rta, c rroropoi,i r,rr,r onpel{eJruJrrr rroAyJrrr l]ac-
crorII{trrl Ao cnounerruft iI IIpocrpal{crBe}tHbIx rpVrrntrpoBort, rre AoJr}nrra
rrpcBbrrrrarr, +0'l'3. flo4po6noe orrcarrr4e Bccx crtonrerrnfi r{ lrpocrpaH-
crBeIIl{IrIx rpylnllpoBoK paI{HI{x 3Be34 IrcBoBMo}nEo cAeJrarb n o4uoft
crarr,e, rroDrol{y B ItaarecrBe [pr,It{epoB B cJreAyloqeNr rraparpa{e ur,r AaAtrM
ra6.uraqr,r roJrLr(o 1q"ua nara6onec trnrcpecrrsrx rra r.rtrx.

llcero 6r,rro naueareno orroJro 70 or;qerr,rrbrx rpyfintrponort*, ]fcnu no-
crporrrb rpasun paclpeAcJrerrtrrr raHrrx rpyflrrr4poBor{ IIo MoAyJrro paccro-
aullx ($ur. 7), to uancrrNlyMll IIoIraAalo'r' Ha oJreAyrol]Ilre r{nrepBaJrhr BBeBA-
Hr,rx BeJrr{(rrr}r: L) oHoJro LI':A,2) oxo.no tt'l'Sr 3) or{oJro lzi,z-LZ,:Z
u 4) onono 13i"1.

cpo4uar orum6rta B olpeAeJrerrrru MoItyJr.E paccrorrrrirrr Arrs xarx4ofi
ranoii rpyur,rpoBrrr{ He trpcBrJrrraer +0':'2. Ha Szrr. 7 paccroanr{e Me}r{l{y

* Ctegyer orMerr{Tr, uro paaAeJreur.re Ea npocrparrcrBeHurrrc rpyrrtr[poBrrrr cAeJ]aHo
EaMll rrpeABapr.rrelrr,Eo u n 4a,nruerirueM AoJrrr(Eo 6r,nl yro,rneuo ll yJryrtmeHo. Boauomuo,
qTo HeRoTopLIo rpyrlnrrpoBr{rr }rI{a3a}Il,I o[ru6o.rso rr3-3a oTcyTcTBr{fr B ]racTorrqee BpeMff
uaAerrrur,rx AarrEr,rx gnr 6oree cra6r,tx anea4.
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l(ByN,rfI cocLrAurrMlr r{ariclrMyNraNrrl Be3Ae 6orrue, rretr{ cpeA}IfIfl orutr6ria

(uo xparlrnefi Mepe B ABa pasa) . Cne4onare;rrrro, cyqecrBylor pcaJII;HLIe

IIpOCTpaI{CTBeIIHLIC rpyIInItpOBI{I'I paI{lIlIX 3Be3A }Ia paBIIbIX paCCTOnIII'Iflx.

B coorsercrBl{fl c DTIIM 6r,rrn nr,r-

6paunr r4HrepBaJrrr BBegAHr,rx BeJrrr-
qr{H AJrfl trBo6palr{enuf npocrpar{cr-
BerrHbrx rpynfitrpoBoH paHHr{x BBesA

Ha Hapre. IIa Sr.rr. 8 ece cnolneHlr.fl
u rrpocTparlcTBerrHbre rpynlr{poB}tI{
paHHux BBeBA B rrccJreAyeMofi o6na-
crrr froHaBar.rbr 6onee HarJrEAHo.

Bce aoea;1rr rro MoAyJrro paccro.rr-

ttua 6uru, paaAeJrerrbr Ha rrrrrB
u HTepBaJroB:

t. Nlo4y;rr paccro.rrHrrfl or tti"0
go LL'!'5, rrrrz or 1600 ao 2000 uc.

2. IVlopynr paccro.nrlr{.rr or 1L'!'7

uo 1,2'!0, r{rrl{ or 2200 w 2500 uc.
3. Molynr paccrorlHrlfl or 72?L

\o L2'!'5, trJrpr or 2600 ao 3200 nc.
4. Nlo4y.nr paccro.rllltr.rl or

12'!6 uo t3'l'0, uilr4 or 3300 Ao

3900 uc.
5. Mo4yrr paccroflHr{.s 6onr,ue

13'!'0, utu 6orrme 4000 nc.
3nea4rr, trptrrra4JreE(aque H paB-

JInrIlIbrM rlrrrepBaJIaM, lrSO6paxrerrr,r

Ha r(apre pa3HhIMI4 aHa'rttaMll' Pac-
ci\raTpr{Ba.fl ltapTy, Mo}nHo Btr[eTb,
IITO 3BE3AbI, OTMEqEHI'IbIE OAI4HAI{O-

BLIMIT 3HaalltaMU, IIOHaBLIBaIOT Ba-

MeTrryrc TeI-Il(eHq?rIo H cnyqr4BaE[ro.

3'ro Molner 6rrrt 06tncueno, uo-
Br{ArrMoMy, TOJr},ItO TeM, qro SAecb

cyqecrBylor pcaJrLIlbIe [pocrpaHcr-
BeHrrbre rpyrrul{poBl{rr. I{anr4oe ua

uo4o6ur,rx cryrqenuit oalepalello Ha

fiapre rrvlrl{rrrpHoft nunuefi r1 oItoJIo
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tr4a paccnrorpenrn {ur. 8 corepmeHr.ro rrcuo, rrro rro MoAyJrIo paccro.fl-
Hurr par{Hr{e BBeBAbr (n rou Hmcfie tr BBeBAbr Br,rconux cBertrMocrefi) uelran
crrzrarl rrpr{rraAJre}fiaqzMtr n ognoft o6qef, npocrparrcrnennoft rpy[[zpoBr(e,
r. e. o4noit area4noft accoquaqtrz. B geficrnr[reJrbHocrtr cyqecrByer He-
cltoJrbno IIpocrpaHcrBeHHbrx rpytr[.

$ 4. Ilpuruepu cnonneHnfi a rpocrparrcrBeHrrhrx rpyrrupoBon
paHrrr,rx 3Be3A

rlto6rr rror{aBarb 6o;tee narr.aAHo, HaHrrM o6paaonr uaura 6urra HaMerreHEr
n o6paaonaHbr Bepo.rrrHbre rrpocrpaucrBeHHbre rpytrrrr4poBr{rr paHHrrx BBeBA

u oro6paurr Bepo.flTuble alJrelrbr IraBecTrrbrx raramTrarreclttrx cnorrJleurfi, 4aur,r
ra6nuqrr, B noropbrx grn xarx4ofi na BBeBA, BxoAflrqr4x B rpyutrapoBxu,
ymaaaHbr: HoMep flo r{araJrory HD znu RD, a ecJru ero }rer, To HoMep tro
xaraJroly aBTopa, ctrenrpaJlr,Hrrft Hnacc rlo AaHrrbrM aBTopa r{Jltr B cucreMe
MK (lns 54 o6rqux anea4), a rar(Ere crexrpaJrbr{nfr nnacc gnn o6qnx
BDeBA rro AaHrrbrM I{accay, Max-Pefl unz Annzpa, r(Jracc cBerulrocrtr
(4rn anea4 c zesecruofi ralrrd oqeueunofi cBerrrMocrbrc), fioJrr{oe {ororpa-
Suuecxoe [orJrotqeHl4e A,ps, BBeaAr.rafr BeJrtrqzHa, ucrpaBJreuHafl Ba rrorJro'
II{eHl{e mo co cpe4neft onru6nofi, rloJlyarenHoft rro HecHoJrLnr4M HeaaBr4ctrM],r\r
o[peAeJreHuflM Beilr4qzldrj- trtst a6coilrorua.s {ororpa{uuecHafl aer]j4uw:Fa M ro,
cpeguwfi, MoAyJrb paccroflHz.tr L rrr4cJro oupe4eteuuft. ltporr.re roro, gllrr
xanr4ofi rrpocrpaHcrBeHHofi rpyfiu[poBnr,r AaHbI noop4unarrr r.{er{rpa trJrrr
o6,nacrr pacrroJroxrerrr{fl (ecnz $oprua rpytrur4poBr{u oqeur nenpannnrua),
cpe4uafi MoAyJrr, paccro.sHr{fi c ymaBarlueM cpe4uefi orulr6nn, a rar{[re
cpeAHflfl HBaAparraqrran orura6xa B orrpe4eJler{r{ff MoAyJrs paccroflHtrg, paBHarr
u(*,:i=M) (r4e 1V-artrcilo anea4), trprdnrrMa.fl, arro AJrfl or4enrnofi BBeBAr,r\/N
8 (mr-M) rraxogrrrcrr B rrpeAeJrax or 0'l'7 4o 01"8.

I{oop4rnar6r orAeJrr,Hr,rx BBesA z BBeBAHrre {ororpa$uuecmtre BeJrtrqlrHbr
n ra6ruqax He ynaBarrbr, Tar( HaH oun Aaubr B Kara;roro aBTopa (r aroru me
rorte) x.

Saueuer-ro, rrro B cnorrJre,Zrrx z rpyfltrrlpoBnax BBeBAT,I 6olee rroaAHr{x
cIIeHTpaJIbI{hrx troAr(JlaccoB orflrorqeubr r\,leubrxtrM norJlorqeurreM. 3ro o6rnc-
Hrrercfr reM, arro trpeAeJrr,rrafl sBe3AHafr sororpa{uuecnafl BeJrrqrlua rratnefo
KaraJrora oHoJro 1"2|!'5 n BBeBAr,r 6onee noa4r{ux troAnJraccoB, orflrorqeHHr,re
6o.rrururur norJrorqcllr4eM, yx(e He BxoArrr B HaraJlor,

* floc,rre rolo, Hal{ pa6ota 6lura ogana B re.rar6, rroflBrrJrcfl r{araJror. Xnnr,ruepa
(Ap. J. Supplemell, ,Ni 2zi), B (oropoM coAeplr{arcrr crrerrrparrbrrr,rc r(rraccLr B ctrcreMe
I\[I(, nuayatLrrbre BeJ]r,1rr[rrbr r.t ror{a3arerrrr qBera s ctlcrelle B-]./ Ann 44 o6u1ux
c EaMI4 area4. atn IaHHt,te 6r,rnn ucnonr,BoBarrr,I IIaMTI rrpr,I Br,rrrlrcileHtrr{ llorJror]{eHEfl
Apr, BgJrrltttt]d i%0 r4 MoAyJreft paccronnlrtl AJrrr orAerrr,Hr,rx 3Bcs/L Cr{onJrenui.i lr ripo-
crpaHcrBeurrLlx rpynrupoBol{, rrro BHecJro Irer{oropr,rc rre6onr,rul,1c l{3MeueHrrfl B S 1r x
6. O4uano nce r-patfunu r4 fiaprr'r ocraBJreuu uauu 6er: r.r3Merreur.rrl.
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o6oaaaqeEnoe lraMrr nax cr{orIJrenue CI. Crou,reuue pactroJrox{euo n o6nacrn, EeoAEo-
potrEofi Iro rorJroqeulrro. B qenrpamuott uactu (III) Haxo,qrrrcfi o6raro 1eunofi ua,re_
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Jlarr corJracuo Polrau.
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$ 5. Cnaar norJrorqeurr.fl c paclpeAeneHrrem ropflqux BBeBA

Bonpoc o tror.rroqer{zrr cBera B uccJreAyer,rofi HaMu o6ilacrw coaBeaAr{rr

Jle6egn 6yqer paBo6pau IraMZ 6oree uoApo6ro B cJreAyloq,efi crarr,e. Oa-
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o6racrr oxorro 201't6m a ! 34o.7. 34ecr Haxo4rrrcrr BBeBAa IID 228779
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216

227 t32
227144

L37t
1554

B2IlI
BO

B2
B2

IJ2

otl
,o
,9.
')t

i.n

8.2
at

9.9

10.1

-4.6
-4.4

-d.r

12.8
13.1

13.0

lo. L
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o6nacrn n6rnar 3BeBAbr HD 228779. Oto o6nacl'r caMolo crrJrr,Hor-o nornoueufifi. S[ecr
HaxoIfITcfI Eecftoflbr{o 3BeBA paHHIrx ftJraccoB, orflfoqeHr{r,Ix 6onr,mrtt rotJrotqeutreM.
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+34o Ao-f370. 34ecn HaxoAr4rcfi reMHarr ryMaHHocrr, napa6oilauecxoft Sopurr.

Ono.rro 19156", f35o pacuorrolr{eHa BBeBAa HD226858 B0Ib c Ap,,:4,:S
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B I .racur zccJreAyeMoft o6racrr naxoAzrcrr rpyrrfla ropflqflx BBeBA

JS 9, o6oanaarer{Hafl flaMtr HaK cmonlreHtre Cl, cocrorrrqaff uB BBeBA crepx-
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cBepxruraHr6r HJracca B, nornouleHue 3Hay[TeJr6Ho 6OnSUe. ErO uano4ur
rra MbrcJIB, rrro rlporlcxolr{AeHr{e 3BeBA Bhrcoxux cBerr4Moctefi cngaaHo c reM-
uofi 4r{Syeuor,i uareplrefi, rax r{an gra rracrE, Nlne.ruoro uyrlr 6orara r
cBerJrFrMrr I,r reMHr,rMtr (nrr.nenrrura) ryllauuoc'rnura. I4 3Tr{ ryMa}rHocrr{ pac-
IIOJIOII{eHbI UTIeFIHO TaM, IAe HaXOAfTTCfl CHOlJreHlrfr !r. CryqeHlrfr rollflr{[x
3Be3A.

B nau6onee upoapauuoii aracrtr{ r4ccJreAyeMoft o6lac'ru or a tg1'52'n go
q.20\04 u no b orf35 4o 37o, a rar{}He orf33 gof35o 3BeBAbr Bhrco-
Itrrx cBertrMocreft ne o6uapyrxenr,r.

$ 6. llpoc'rpaucrBeurroe pacrpe,(errenr{e rpyrrr4poBofi paHrrrrx BBeBA

Pacclrarpr,rsan Sur. 8, lroxrrro Bb]AeJrr{rr, prrA rrpocrpaHcrBeuHr,rx rpyu
BBeBA, BrtJlloqarcrqr{x tro Hec'noJlbr(y 6onee uenxrax rpynlupoBor. Harvrerren-
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rrBlx paEee (uacrr ux 6rrna rpr{BeAeHa B BLrAe ra6rzq). 3rn rpynnrr 4aurr
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npu6arzazreJrbrrr,re yrJroBr,Ie u tnuefilr,re paaMepr,I. I{poiue roro, AJrrr BBeBA
llrrlcoltltx cRerllMocrefi ynaaaur,r cflel{TpaJrb}tlre l{Jlaccbr, I{Jraccbr cBerlrMocrll
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I{ }IoMepa IIo riaraJlory ].1D IIJIJT []f). O;1r,ilrourir,re 3BeBI{r{ BrrrcoriEx cBerr{-
Mocreft, Ilelioropl,rc rre6onr,nrue rpyrlr,t n o6tacrt II r rpyuuht, cocrofl-
rqtre tr3 BITeBA IJ5 u 6o;ree noa4Hr{x no/lrrJraccoB, n Ta6ruqy }re BomJrr(.

FIa {nr. 9 nonaaauo paclpeAe,Ileru4e B rrpoeftqr4rr Ha rrJrocr(ocrb farax-
TI{III{ r'py[flr{poBox paH]urx rineaA, AarrHLrx s ra6r. 4, ,3lo pacupeAcJrerrure

corJracyercrr o /lanr{rrrMr{ pa4l.rorra6rrcqeuufi [5] u pa6orauu [6-8] o nailpaB-
JreI-II4rI cnupa,nr,uoft nersr Ilarar{rur{tr B trcc,Tegyeuofi o6nacrr. Hau6oree
cr{rlb}roe cryqerrrze parrrrzx aues4 na6;nroAaercrr rra paccroflr{lru 2900 * 300 nc.

l$ 7. t(parubre crrcreMr,r rr{ra Tpanequlr B coBBeBI(r{n Jlederra

B ucc;re4ycuofi-o6nacrr,r o6uapymeno 12 rrparubrx cr{crcM rlrua Tparrequr,
cocroatrIux nB anea4 O ll IJ. Culrcor{ rparreqtrir (ra6n. 5) cocrannerr rra

ocrroBaIItrtr AaIIHr,rx, BBflrbIx rra ItaraJrora Aiirneua trr rraraJrora [1]. B crou6qe
1 gan noprrAriorlbrfi uouep, n cro,n6qc 2-uouep ro xaraJrory Aiirnerra,
n 3-u-HoMep r;ranuoii BBeBAbr rro r{araJrory RD, n cror6qe 4-ce crenr-
panruufi n,rracc [o Aar.rrr],r],rIt'| 4rr urecrr{ rpauequfi, AJrfl ocraJrbHr,rx-ro
HarrII{M AarrHr,IM, r 5-r!r- mp;t rto HaIUrrM AaHubrM, n 6-lt -mt, rto [arrrrb]N{

Itl (m,, a mpyrnrrx crro6rtax AarrEr ro I3D, a AJrfr BBeB/(6r l34o 3850 m,,o

r trlpt _-- rro rraranory Ar.ruupa), n cro.n6qax 7 
-13 

.- paccrorrrrrrfl r\{c?rrAy

I{o]rlrroHeHraM[, R cr:ou6qe L4 6yt<Doit A o'rueqcrrrr r{paTH},re c[cretr{r,J, rioTo-
pbrc arr4crrfrrcrr ts r(arauore [10], r crorr6qax 15, tG u t7 ganu mo- M co
cpe4neit omu6xofi D m,ov. trrrcJro oupege,nerruii.

C,ryuar,r, HorAa uraBrrbre BReBAr,r rrptrnaltrJtcil{ar r{ KJraccau A. rz 6o"nee

loBI(HrrI\{, ucHrloqeHr,I. BoJrHua.a rracrr, rrparFrblx cl{croM TI,IIIa'Iparequl4
cocror{T IrB BBeBA Rbrcor{rrx cnerrrMocreii, rtoroprre cocpeAororreHbr B qeurpe
cxon.nenui,i r4 trpocrparrcrBerrHrJx rpynnrrponor{ pa}rrrzx BBeBA. 3ro cne4yer
r{B cpeArrrrx rro cyulecrByrorqr4M Aar.rrrbrM onpeAeJrerrr{fi uo4yreft paccro.flrrl4ii,
rrpr4BeAelrrrbrx u ra6r. 5, w az fioJrox{eHr,rfl BBeBr ]ra {ur. 8.

R cton6qax 18 rr t9 yr(asalro, n nanoii npocrparrcruenuoii rpynre uB

ra6r. lt orrrocETc.E Aar{}rafl cr{creMa traua Tpaneqr,rrr, rr rraBBarrr{e arperara.
Eonrrue Bcero ?parcqrfi (5) coAcplnr4r JIe6eAs I,

$ 8. CpanIreHI,Ie peaynr'TaroB c AarrrrbrMr,r rpeAr,rAyulrrx ucc.uegoraunii

CnonJlerrnrr

Paccrogr'iu.n,r{o raJrarirlrqecrrlrx cnon;reunfi B l{ccJre4yervroi,i o6racrr{ or-
pcAerrflrrr4cr, Bo Mnorrrx pa6o'rax. I'prouu;ncp 134] pasnrr MeroA onpeAcJre-

lrrrrr paccroEuufi 4o crtouncnnii: ro rrx rJI{I\r{N{rrrM yuroBLIM ArraMerpa\{ r{ }re-
HoroprJM rrptrBrranaM rrx t|lnar,ruccrtoro crllocrrlfl u /{aJr HaraJlor 334 paccenrr-
HrrX criorrJrenuii. I{. A. Eapxarora [35-37] aauouo olpe4eJirrJra paccroflrlr{rr

Ao 334 paccefltrribrx crtorr.nentrii, [pr{[,rerlr,{I] BuAorr3Melrennrut uerog 'J'prona-

IIJIepa, a ZMeIIITO' BBeAFT llonpaBlty H Ill,{lU{MonIy yl'JIoBoMy AIIaMeTpy cftoII-
Jre'Ertfr B aaBr4cuMocrrl or BcJrr{ql{rrbr rrorJrorqerrl{Fr cncra. Irl. M. I{ourrron
[38], ucuonr,3yrr I[aHrrr,]el37l n 6o"uce rroBbre {orouerplruecritre Aarlrrbre, AaJr
cBotr orIeHHa paccronrrni.i, conuaqarcque c oqeHr(a.Mx Eapxaronoi,i.

l5 I,IBB. HpbrNrcrroi'r o6cepBar., T. xIX 225
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B ra6n. 6 co6paurr Bce olpeAerrelrl.fl paccronurari Ao r4sr]ccrrrbrx cxon-
nenuft B r{ccJreAyeuoft o6nac,r4 [o AaHHbrr,I Bbrlr]cynoMauyrbrx aBropoB u rro
Harrrr4M AarrHbrl\,r, l4a ra6luqr,r BrrAHo, arro rrpelr{Hr{e oIIeHHtr paccronnzft
6rrnra no Bcex cryqaflx cr{JIbHo Baurr?fleHr,I.

Ta6nl,r qa 6

0rion;rerrnc
Olrcilrrrrr

o IIilI6tiit

N GC 687]
NGC 6883

I C .1996

t 300

+250
+ 200

lJrro:li( rr br0 ac0orlrra{r,rr,r

1. Br,rrrolsr Il. A. Art6apq;rr11rra Lr ll. lj. N{apriaprtrta IiB] o ro^,I, tltro

u 06,[acrlr co3RcB/(r,rrr ,iIe6c71t rro ]rprnror{y uocxo}r(/(on}rK) or a.rq00 - 
e0h00n'

/lo arorxr - 20h18" r,r rlo cr{.]roHerrrrrro or f 135 i {o +39. uaxol(nrcrr ilBea/l}ral
accorlr4arlr,rfi roplqrrx BB03iL 6nr.rrlr ocrtoDaribr rIa qBerax r,t a6co;rto'lubrx r]c-
.rluqr.flIax r{araJlora 1211. Nl ony;IL paccrotlrli,rrl, rjr;Iquc,[crrrrr,u:r ,1nfl ncori rpyrrnr,i
Brleal(, oualra.rrorr paBrrbrlr 1O':'2 (1100 uc), rarr rrro rrr,ruer,irrr,ie paaMellbr acco-
r.(narlulr oriu;,aJrrrcs 1U0 14U rrc. ll ttcpecrroTp('luiou crrlroio :rrrc3,1lrbr x acco-
rluaqui,i trirra O li,17l p.tur rrcoorlrraqr,rlr R co3no3ltrr n ,llo6c4a 6r,uu coo6ulcnrl
rroB6re larrirr,rc: nt,,- M - I0'l'/+ -.i 0'l'5, rurrrci,iubrc llaarrepr,r 150 X 80 nc"
AnT'opr,r c(II,Ira,rttr, rlro cltoIrrlorLr,rrr NGC 6871, NGC 6883, JC 11996, Bt l,r EZ
,Ir.nururcrI rii{pa}rr,r aroii aucelrioit acoor1r.rar1r,rr.r.

2. l.'}orrarr [4] 14ccrrcl{or}arra o6rac'rh lrorrpyr r}BcBl(r,r P (iyg rrrrorrtraAE,ro

!/+xLi . rpa/{ycor} (1 ol39 4o 1r5o, b o'r-1 l(o*l-3o). ljr,r.uu uo;ryrrcHlr rr{o.rrcBr{u

clrcr{Tporpauurr, {oroaJror{Tpl,rqcctr40 r.}c,Ilr,r(IrIr{br rr qr;era nnt 73 parrHux 3BeB/1 .

,\6co.nrorrir,rc rlcJrrrrrr4rrr,r 13-;rics11 6unr,r u3rrrr,r Iro [32], a l(Jrrr BneaA O r,r WII
oqcrrcr1r,r uo cpo/{rrcx{y Nrolly.rrro paoc'torrrrr{fl, rroryqcrlrotry rro B-aneagau"
lJur.ruc"ircrrubre MoltryJrrl pacc'r'olnr,rii yr{aila.rIl{ Ha crrJrJ,rrvJo lrorrr{cr}Tllaqr[Io
BBC3A pallrlr,rx r{.rraccoc orioJro 1600 rrc (rr,o- M : t I'!'0 -):0':7). Paamepr,r
rpyrrIIr,I or{ailaJrrrcr, paBrrr,rlrrr 170 X j 10 [c. O,rlrrarto, [o ce irrc Aa]{}rr,rM,
paa6poc B paccrorrHr,rflx ro Jry(ry ltperlrrfl onaBr,rrlaercrr or{oJro 500 uc, ro-
aror{y a'ry rpyn[y lreJrr,Brr c(l,rralL ol(uofi rrpocrpar]crnctrlroft rpy[rrrzpour(ofi,

;1. Ilaccay u f appr,rc [19[ rrccJrci{or]aJrr{ nourlerrrllar{rrrc parrHtrx aBeBA

IlblcoItr{x cnc:rlmrocrcii Dor(p)'r aRcal{r,r P Cyg. llloulallr 89 rrn. rpa71ycoR

rir(Jrloqac'r 249 OB-nBcs4. l4a rlux crr{con l3Li OB-anca4 6nrr i{a}r lr o6eope

1251. 11,3 lroB6rx 6o.rree c.rra66rx BBeB,r( (oxo.ro tftpg: 12'!'0) ucctel{oRarrrrr aBlo-
paN{I4. A,ul 140 BReaII r{MeJrr,rcb rloroa,irerttpr,rarecHrre qnera n cucT eMe,
uplrne4cuuorl x cr{crelrc C t. Be,nt-uruu tflo 6gtu r;blrr[rcJref{61 rro

$opny.ire fiLo: tn -7 (Crf 01'25); rroprr&Jrsrrbrc r{Bera rrpprnrrrrr coruacno [30]-
Bu.rr nocrpoen rparlun pacrrpeAcJrerrr4rr BeJrr4qrr Lr mo l\Jtr scex 249 BBeBA. Cpel-
tfftfl BeJrr4rrr,rrra //20 or{aBaJracr, panuoi,i 61'3 F 0i"86. 'fan Kan cpcAHrrn a6conror-
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uarr lrtrByaJlbriafl rleflflqura Ol3-anoa;1, cor.]racrto [25], parrra -4":8, ro cpeA-

rrufi naogyrr, pacc'rofltII{e OB-eBeeA [oilyquJrcfl paBHbIM 77'!'7 (n corJractrtr

c reM, rrro troJryrr[na Por{aH). Sror Bbrr]ol\ 6r,ut uoryueH rla npeAnoJloifie-

Htrrfl, rrro pacrpeAcJrerle cBO'rlrNrocrefi ,rpr{ux lr cna6rrx OB-anea4 oAllIIaHotso.

4. Moprari, Ylrr{op71 r,r lio4 [15] na.xu npc/\BapltreJrbllble cBeAcllllfl o pac-

npcAeJleulr11 ro;ry6rtx Btse3i(-]ttrtaltroB. (lorracno STlrlvI aBTopaM, B tr3yqae-

rror,t rtaun o6nacrlr co3BeaAlrfl ,llc6e4n uMelorcfl ABa alpelara BBe3I( Bblco-

I(tIx cBoTlrMocrott, paCrIoJIolItenHltx Ir IpocTparIcTBe IIa paBIIEIx paccToa-

HtrflX.

B uac'rorr rrloc rper{rr rrorrnrrJrrrcb lroBIio AaIrHbIe, oco6eHHo rllroro Ba}Ii-

Horo Aar rrara.rror cRe'rllNlocreii ro.rry6nrx BBea1(-rurallron X'Ioprana, Itoga lr
Vut{op4a. Auanua pacupeAcJloHtlrr llarlHtrx 3IreBA no ReJrI,IaIuIIc m0 Ir 1\Io-

AyJrro paccrorlrlr{rl, c4elattrrriii tr rracronqei'i pa6ore no AaIIIIrITI I{araJrora

arr'fopa, (araJroIa [1] u Apyrnx I{araJlol'olBl2-4], ilol{a3aJl, al'l'o PcsYJlbrilrll
6once panuflx uccJreAouarrr,rii o cr{orrJrorrr{flx u accoquaqrlrlx paIIHrIx BBCBI\

Ir paccr[arptrrraeiuot]i o6;nacrm ycrapeJrr{. [zJu'repecno orrlertrr]rr rITo IIo x{epe

rrar{olrJrcrrr{rr HoBEIx l{aHIILIx opc/IIruo paccrouHrla Ao cI{or.rloHnfi ropnuux
aBeBA B coBBe3Arnr Jlc6e4n rrocrcrrerrr{o BoBpacraror, a IlMecro o,4uoii BIIeBA-

rofi acco4lraqun .r{aMeqalorcfl /lBa arperara, BareM ItoclioJIbr(o tr T. [.
Cnelye'r yr{aBarr,, rrro rpyrrrra parrHrrx 3BeBI(, o6oanaqennan u ItB] rrari

crtolrJrcHuo Bt, t:rt.rrc.raer BBoBALI, Itoroprle nptrHa/Uremar BBeBAIIoIIy arpc-
rary Rorrpyl cnonrreHus NGC 6871 c mo- L2'!'3 t 0?'2 (2900 + 300 uc),

a rracrb anea4 o6pagyer ca['IocrotrreJrlrroe cI(olJIeHIre c mo-M - 1L':4 i- 0':2
(1900 f- 200 nc). I{poue toro, rpynlra pal{Irlrx BBeBI(, o6o3rta'reuuafi ral\{

)ile r{ax cr(orrJrcrrlre 82, naxo4r,rrcn u o6;racrr{ rrepaBHorleplloro rrorJrou{eHrrFl

V. COCTOI4'I Ha calIOl\I l[e.[C I43 3lrc3/{ CaIfLIX paBJUIqHbIX [pOCTpatrCTBeHI:IbIX

rpytrr.
Cue,4yer cqe ylta3arl, rrro H alrpcraT y roprlqrlx anea4 Cyg I [15] ne

rrlr4HaAJremar, rro Halurlrr AaHITbII\I, BBCBALI HD 227696 t 227704. Ii arpe-
rary Cyg II t15l He rrpr{rra/(rle}flr,Ir BReBAa IID 192639, Itoropafl, ro
rralrrzM Aanr{r,rlr, .llJrtrercfl 6onee Tla.uertoti anea4ofi, ueu BBeBllbI IID L92422,
193183 w L9?,2i17. 3nealpr, Ilaqlrlrar or IID 22BB4L, Ir uayqaeMylo IIaNII,I

o6nacrr, nc uxo/{rrr.
Brruo 6rr oqerrr, Balnrro pacu-Il{prrrl uayqacMyrc uauu o6rtacrr, B co3Be3-

Aulr .JIe6eArr !r lroJry{rrrrr crrer{TpEI r{ BBe3,r{rrbre reJTrrarlrlrbt go mr,,,: I2'!'5

I{Jrrr Dccx coceAr.rtrx o6.rracreii, r;1c rta6uro4arorcfl 3uc3l{r,I Bllcoltlrx cBerrtllo-
creil. 'l'or4a Nroxtrlo 6y,rqeT c4enal'r, oltorlqareJlbnr,rti nnuo4 o rlpocrpalrcr-
lronrroM paclrpeAcJrcrrr.{r,r 3ne3A nl{coritr{x cRetuuocrcfi B co3BeaArrrl JJc6e4r.
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B eaHnro.reutre Bhlpax(arc rry6oHyro 6.naro4apuocrb Aol(ropy Szauxo-
MareMar[secxrlx HayH C. B. IlzxeJrbrlepy Ba IIeHHb]e yl(aaal{trrl r 6onrruyro

neMoqr [ptr rloAroroBfie crarbtr I{ [eqartr' a ran]I{e I4' M. f(oun.nony aa

npr4TtrqecfiIIe SaMeqaHufl .
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AHAAEMI,Ifl HAYIT CCCP
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ToM XIX, 1958 r.

ttz\TAJIOI CIIEI{TPOI}, @OTOIPA@I4IIECHIIX IJB EBIIHI,IX BE JItr[ qII]I
14 IIOI(ASATEJIEII rItlETA 5000 srlFlSA r] COSBE3Atrr{ JIEBEAfT
ItA ltilOIIIAtrI4 60 X 6o C UBIITPOM n10;0:20)'05'n, D,n-,,:f36o

A. D, IIY.:tltPoo&

11 a 6.rr ro I c ri rr rr

IIa6"uro4oLrr,rl 14cc.rrcirtyexloi,'t o6,uac'ru 6r,uut irporr3noi((lrrrr n Iiprr,lrcnoi.i
ac'rpo{uauvecrioii o6copna'r'opllu Ir 1951-1952 rr. r,LrBJrrrroror qac'rrro 06-
rqcrf uporpauur,r 1ra6or o6ccpuaropr{r,r rro uccJrc/{oBaHr{rc Nl.neqnoro flyur.
Cuexrpr,r {oT'orpa{upor}arrr,rcb rrprr ro}rorr{n ollrroii r{B nal{ep Tlroiiuoro 1r00-lru
1t-,nI,rsaonoro ac'r'polparla I{oiicca (F:160 cu) c 6o.9 o6l,crirlrnuoli rrpua-
ucrfi (D - 4IO rrM, /Urcrropr.;rr:a 250 ,\/nrn, v IlD). Ucnonb3orraJrrrc.r, rrJracrr{rrr{r,r

llastmau tOila-0 (srtclroar,rqr,rn ,r1o tr'130"') r,r u.rracTunrlr Agfa Asbro (anouo-
3rdrlrdr4 4o 21'30" 1.r 130"'), pa3x{op rlJracrr.{rror{ 30 X 30 olr, [porJ]r-r,rTo.us A90.
(luertrpr,I pocuurpftJTrrrcr /1o 0.25 - 0.30 rr,rr. .FIerarlrnr,r I(JIII orIpcI(cJIL)rIr4rI

3BeBAlrbIx roJrrrrrtrrrt 6r,r,rrlr uo.nyqoHbr IIa rtal,repc l)ogmar (D: 167 MM, 1:
-., 750 uu), o6l,erturu rioropofr o6"na/laer: 6o.tr,unu rroJtoll, cnri6o4ur,rrr or
a6epparp,rfi. Nlacruta6 r.rracrrtrlii,r 1.*ror:1*'.6. lJcn.u.rraccn$nqupyeuar o6-

Jracrrr lroxreuaJracrr ila lt,.{acrr,rlrrtax tl] I tB cu.

,{,,rr oupeTlcJror:rrrrr rporrllpa$u,rccr{tr{x RcJJrtrrrlr r,rcrroJIsirorJaJIr,Ic6 n"rlaorI,IIII{!I

;\g'fa Astro (artcrroaut.lr,r,L 30"').,L[nn orrpcl{0JIoIIr,rrI ItpilcLr btx ]rcJII,IrII{H Ltc-

rroJrr,aorlaJlr,rcr, rrJracrl,lu.lir,r Ill'ord JTlr3 r c'r'ortnrunrri,i oparrinerrr,rii $r,rns'r'p
r\{apr{!r ( )C12, o'r'poBarorr(r,rii u3,u;r-1g11v,rs c AJrrrrroi,i BoJrrrLr l{opoqc 5300 A
(attcrrollrqlrfr tl'30"'). IIo,,ry,1n91161c Bllog/IrrbIC reJrr.rql,r]161 6.rrnr;rir,t ri (rororipac-
ur,nr lo edrrfcrrrr,rnrroii lt.rrlruc BoJrurrr, oilJu4qaflcr) or lrrrx uecrio.trl,rto 6ortec
urlrpo.rroli rro.nocoii. (itarr71a1r'lcllr {orolpa{u(reonrrx -r,r ltpacrrbl\ rlc.Ilr,rrlr.nr cJry-

ltran (loucp ulri.i rro.nupur,rii prr4 NIIS. (icpclruua aucrro3rrl{rrr,r ltoc.neTlycrror'r

o6.rrac'r'r,t rrpLrxolIr,rJIacr, rra .\[o]\torrr, rior/(a a'r'a o6JIac'fr r,tnl0iIil 3oulliriloo pac-
c'rofllrr1o rroJrroca. Ilo;rrprrarr o6nac'lr, {o'r'orpa{uporraJIacl c'r'oii rltc aI{cIIo-

3.r,rrlnci,i ri lry irrc uorrr, l(o 1,rJri{ rrocJro ua5.uro;1eultfl llccJrcAycxloi.i o6racru
lril 11Jftrc'u/rluraX1 R3frTrrrx r'ra'lr,rr.i zre rrolro6Nr,r. Ilponu.rrcur,te 0uI,INII{a rloJIaIl-
rroi,t o6nactrr rrpo.rrBno11rrJIocr, Br{cc'[e co oIII{\II{oxl I,IccJIe/{yetlofi o6tauu.
14a ncex ro,rly.rorrrr6rx rrJraorrrriort 6hrro nr,r6pauo urocrl ttar,i6o;rec yI(atII{6Ix

rap (uo rpu rral)br ,,1rn t[o:r'orpatfu.rectirt,t ],I rtpilcIILIx tcllluuu). /lnn rp-
rir,rx ilBoBi( 6r,rlo ncl"nyrrcno ou{o rlc0rioJrrrrto rrap lIJIacri{nor( c aItcnoBtrI{I{fll\rrl
ot t ;1o 20"'.
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IIapta

Ftapra Arrfl orpeAcrlctlrIfl lioopIU,IHa'r BllcBl(,{ccJlegyeuoii o6.nacTu 6r,r.rla

rIOJIyqeHa IIyTe]\{ yBeilI,ItICHufl IIllrIIIoI0 c}IUMIta rl6;nacT}I, clIflToIo IIa oA]Ioit

r[B lta]Iep 400-urvr acrporpa$a. C tronorqr,rc 50 erlel[ rai] l{araJlola Eocoa

na 1950 r'. 6r,r.rra rraHccelra lioopl(rrlrarnaFl cerlta, rro lioropol? 6r,rnu oupe-

AeJIeIIIJ ItOOp,quIIaThI cx, lI A C Buyrpolllleli rotIIIOcTbIo IIo d l- 0'l'02 lr UO

A + 0',3. ,{cfic.rurren1,trar{ rorr}rocrb BbrrrlrcJrolMrl lioopl(llllar 6lr"Ila npone-

pcHa no 6o.lr,rnouy rrrrcJry 3Be3A rrB naraJrora AGK2 lI OI{a3aJIOCLBUOJIIIo

Aocraroqr{oii.

CIr e tt rp a Jr L rI a fl It JI a c cu$a It aqr{tI

Ii,naccll{urtar{r,rfl cnerrrpoB rrporrBBo/IuJracb ny'r'er{ r'JIasoNIepIIbIx oqe}loI{

flrrreHctrtsHocu4 orI\eJIbHbIx JIIIIII{ji I4 IIOJIoC 14 rrg o6UIeNIy Btr/(y cncl(rpa
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N0 (fllnepoaa)

1. Cpaenenre ouerrorr cfier{TpaJrbur;rx l{JraccoB r Hpurucxori o6cepraroplrn
u s xararore I-IDE.

B CJryrrae Hpacrrbrx 3Be3/(. Illcno,ltsaoI}aJlocr) rrrecrb, a r] lreliorollbrx cJryrraflx
ceNlL-BOCeMb rrJracr!ilron. Ilpzrvrenfldrrircb r{prrrepi{u creHTpaJrbrrort HJraccll4u-
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HarIun, cxoAHbre c Hptrrepu.flIvllr Apyrux HJraccfld]uuaq[ii IIo crreHrpa]r c flptr-
MepHo rarrofi )fie Arrcrepcuefi (llaccay u Cerl$epr [1]) u c reMlr riplrrepurrMtr,
Itorophre 6:,lnw rrprrHrrrbr n l{pnucltoft ac'rpo{nalrvecxoft o6cepnaropnu
3. C. Epo4cxoft z ApyrEMtr [2, 31. Or,rr.rlre lllleercfl roJlblto AJI;I paHHux
anea4 B, ItpllTep?rr{ AJrfl r{oropr,rx 6lrun clro6paurr Hatrrtr IIa oclroBa}ruE nJrac-
cn$nnaqnlr BBo3A rra[eii o6.rracru B cr4crelre l.{K[4, 5l .

(Haaag,,|/ax pei)

rf

o[eHon clleT(TpaJrLr]Llx fiJraccoB B

a s fiarailol'e llaccay-lfan-Pen.

l,l0 llgHeqo^a)

I(purracrofi o6cepnatopuz

Err,iro rrpoBeAer{o cpar]Henrro c riraccu$ur(aqufiMlr D r{araJlorax HD,
]{DE, o6cepnaropum Yucara, Ifacca.v-Man-Pes l.r Anrlupa. CpanueHre
c riaraJrorolr IID rol{aaaJro 6orr,uuac ctrrcreMarrl,rarecr{ue pa3Jrr,rrrufi AJrfl BBeBA

ctrenTpaJrbHoro r{Jracca B. Mrrorue 3Bea[br B panrurx rroAxJraccoB ItJraccll-

{urqnpouauLr B Har aJrore If D nart BBeBAbr rroaAFrtrx [oAHJIaccoB B nnu /larxe
r(an BBeBAbr A0. B nara;nore FIDE Bar{eqerra ranar ?r{e rerrAcl{qun. Itpoue
roro, trrrrorrrc BBeBArrr B rrnaccn{Er{rrpoBarrbr r HDE r{ari BBeBAr,r F. /lna
srea11 A0-G5 cuc'rerrarrrrrecr{lrx paennunfi o6uapyrHeiro rre 6r,1110, BIleBAbr

or G5 go K5 rnacczrliuqupoBairbr n I11l n HDll HaIi 6o,nee rroa4llrre Ha

oAlrr'r r{JJtr ADa r]oAriJracca. IIpu cpaBuerrr{r{ co crrcmrpaJrbrrErMtr HrraccaMz,
orrpcAeJreur{r,rnrn Illanenolr [6] (o6cepna'i'opun Vncana), nr,Iantr.iroc], rrgrtoro-
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poe pasrtrrrr{e B HJraccusllxaquu anea4 A0--A5, x,[accilSuqupyeuux IIIa-
Jrer{oM Hafi 6oree noa4uue (F). Cpaaneuue co crreltrpaJlr,Hbltltr r{JlaccaMtr,

rrprrBeAer{Hbrmu n pa6ote Ilaccay z IVIaH-Pen [7], noxaeaJlo xopomee coIJIa-

crre, aa ZcltlrloqellueM orAeJIbHbIX BBe3gs HeHoropoe cllcreMartrqecxoe pa3-

rtrque A1rI anea4 82 o6rrapyr1Ulogb IIpI{ CpaBIIeHtru CO clel(TpaJIbHbIMU

r{JraccaMu, olpeAeJIeIIIIbII\{r{ AHHupoM IB]. 3rz anea4ll AoBoJrbIIo qacTo ltJrac-

(AHHup)
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I Oo a .
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aa

tOo
oOoo
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a
a
a

o
a
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a0 /t0

@ur. 3. Cparueuue oqeuon
o6cePBaroPI{r

crrer{TpaJrb}rrnx HJraccoB n Hpsrucxoii
tr B r(araJrore Auuupa.

clld)r4rlr,rpyrorcfl AnHupox{ ran B]lea/lbr IJ5. l{pome roro, Ireltorollrlc alle3}\bI

13 (uo uaruefi r{Jraccu4unaq[u) orrrecerrbr zrr ]t I{Jlaccy F. Cpanner'ruc crrelir-
parrbrrbrx r(Jlaccu{Lrltaqraii [oI(aBaHo rla rfur. 1, 2 w 3.

Onpe/{e Jrettrte 3lle 3Art i,t x Be JIrIallru

lleraurrrr 4,rra orrpeAeJlenr4rr 3neB[r{blx BeJltr4tlrlrr l{Bx,tepflJrrrtcb }Ia (boro-

arenrpuarecnoilr xrr{nllo{oroucrpc l-{eiicca c 71ua{paruar{r paaHoii BeJrIrtrrIEtI

AJrfl BBeBA paanu.rnofi rrprrocrrr. I.[pr oupegeJlolluz Sorolpa{rauecltrx i,r Itpac-

rrlrx BeJrr,IqLIIr crallAaprotl CJIylItrIn Cenepnr,rrl uOnapur,lii pfl^. Xapal{repIl-
crr4rrocrrl{e Hpr,rB6re crpor4Jrucb uo A-F aneallanr NPS, npt,r.reM 14CtroJrL30Ba-

nucr rfotorpaStr.recr{r{c rr {toT onr,rayaJrbrrbre DeJIrrrrtrrHbI, xor.fl Iraltla cllcrenra

BBeB/{}rr,rx ReJrr;rqr{rr Brrarrr4TeJrrlro 6rr,rlne tt SotonpacIIoI:i crlcrel{e. I[p.u orou
Ivrbr trcxo/luJrrr rIlJ ToIo, rrTo, Bo-flepBLIX, tfo'rotrusya.rlbIILIe ne.rrtlqr'rttl,t NPS

or2



otrpoAeJlerrbl 6onee rra;1einno, -reu tporonpacrrbro BeJrrrq[]rbr (nporepeurr ue-
cltoJrLrto paa droroe;rcrtrpr,rqcclirrxri,r r,rBr,reperrlralrra), Bo-BTopL,rx, r,JcnoJrbBoBa-

HIre H.e or.srorqcrrrlL,Ix [orJrorrleHrrer,I aneal1 A-F, rorta3a'rcJrb qBera Itoro-
pblx IIc npeBbrlrracr 0'."1r, rrc /.1oJIHiHo Br{ecrr,r BHarlrrreJrbr,rofi outu6nr,r. lleii-
crur,rroJrrrrro, ecJrr{ I(Jrrr BBoBII l{JraccoB A n F, BxoA.Errlrrx n NPS, rocrpolirr,
rpatfnrt, npeAcraBJrrrroulr,rii BeJrr,rrru.rry paBrrocrr4 tt|pr- t?Lpr B BaBlrcrrMocrtr

or rroriaBareJrfl tlrLlra, ro crrcrcMarr,rqecr{oii BaBrrcr{r{ocrlr rrpar{Trrareclitr trc

(,lynepo0a)
(Drr. 4. Cpannenlre {ororpa(puuecftrrx BeJrrrqrrrr paurrr{x BBeBA HaraJrora

Itpr,rntcxorl o6cepaar:opuu c BeJrtrqarraMtr, rrptrBoArrMbrMrr B rraraJrore
Haccav-Ulan-Pen.

IroJIyrraeTcff, Ilo Bc.flHoM cJIyrIae, ona rroJrr{ocTl,Io tIoHpbIBaercfl paa6pocorr,r

Toqem r{B-Ba olrra6ox raaruepenraft. Cpe4urr BerrrarzHa pa3rlocru ffipr-ffir,n
panHa 0'l'2, rro Dra BeiltrrrrlHa BxoArrr n cnequ$uny namefi snea4noft cr-
CTEMI,I, OITA BOfiAET I{ B }IOPMAJII,HbIE I{BETA, TAI( IITO ATO HE BHECET SAMET-

uofi omz6xr{ B olpeAeJreHtre loJruoro {ororpa{rauecxoro [orJrorqeHurr, pac-
cro,snufi r{ T. rr.

Cpe4uar HBaAparrqHas omu6xa 4na {ororpa(fzuecrtzx BeJrrrqus oftaaa-
racb panuofi -l- 0'i'05, Errfl HpacHhrx BeJrtr{qzH + 0':04. (Dorouerprqecxa.fl
oruu6xa non.s o6nexruna Dogmar onaaaJracb tropflA(a ourlr6xtt ranrepenufi.
,{e{eHru rroJr.ff cna3brBarorc.fl roJrbno Ha npa.fix rrJracrrrHr{r{, KorAa paccroflHrce

234



or Ilerlrpa LIe Meriee 50 uu. l4cc;rc;lyeuan o6;racl'r' fla Bcex I'IsMepeHHT,Ix

rrJracTl,rIttax Lre BLrxoArrJIa n3 ETr{x rpal-rr4I{.

C;re4yer yHaBarlr arro rroJrvqeHrrbre cpeArrr,rc otull6ltu B ABa paBa ]IeIIbtrIo

oruu6on l,rauepeur,ri;i, ro"[yarerrrrblx n pa6ore lJaccay lr l\lalt-Per [7], l{oro-
pt,Ie llccJrc4osaJlt uacrr, rrarrci,i o6.rtacru (ottolo 1000 o6rqux BBgBA). 'l'oq-

Ilocrb r{BMepeulrfi 1laccay r,r Nla6-Pcrr cocraBJrxer -l-0']'10 4lra {ororpaSlr-
rJectirlx BBeBAHTJX r:eJrlrqrrH trr -] 0'J'08 4;rx SoTOrtpaCnr,rx. 

'I'o'IuoCrL l4sMe-

npg (AilHap)

t.

(fllnepo1a)

(Drr. 5. Cpauuerne {otorpaQruecxrrx BeJrr4qrrrr paurrfix sBesA r{ararJora
Ftpsnrcxofi o6cepnaropuu c BeJrrrlrrrnaMrr, fiprrBollr{MrrMrr B r{a?aJrore Aauupa.

perrlrrlr n pa6orc Aurinpa [Bl, r,rco,nclloRaBrrrero /(pyryro o6ulyro c naN,rrr rracrr,

o6;racrra (ono",ro 1000 o6u1rx anes4), -i- 0'l'0ii 4;rn cpororpa$u.recrtr,rx r,r {oro-
npacrrbrx ilrle34rlr,rx BcJrrrllr.rrr. Er,rno npouBDcAerlo cpaBHcr{lle Iralrlrx BBeBA-

lrbrx BeJII{trr,ru, {o'rorpadrr,rvccNr,r,t i,r. riilacurJ,\, c (rotorpa{l,r.recxnlrn r,r r[oto-
ripacubrMr,r BoJrr4lrr,rHar{r.r Ilaccay-N,Iari-llcn lr Arrnlrpa ({ur. 4, 5, 6 w '7,

orllocfltr{Irecrl rt BBeB/{aM parurJ,rx orrcrirp&Jrrrrux xnaccon) . lrlo cpanueuua
cJIeAycT, rrTo liJrfl 3Do3/l parrrr14x liJIaccoB rraIIra cr,rcTeN{a 3r]e3/(1{5rx BeJrrirrr4H

u culcreMrrr iJaccay-X'Ian-Pen r,r .AirHulla tr{aJro orJrlrrra]orcrr Ipyr or Apyra.
Cnoco6ou HaI{NIcHr,ul,ix riRaAparoB 6r,rilr,r lroJlyarerrbr nr,rnciir.rr,rc ypaRrre-

Irfirr.rl1 cBflBbrBaIoruue .trartry cr4crsl,l'y tn'o cucrouoi,r .1..[accay r,r.\,Iart-Pe.a zz.

o9F
a.) t)
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IIo 70 BBe3AaM pasfltrqrlHx ctre]irpaJrbHbrx r{JraccoB or 1,L'!'0 go il'!'S p.,rrn

rpororpa{r,ruecr{lrx Beilrrqufl 6uno uonyqeHo cJleAyloqee ypaBHeHZe:

dor:mtr*0'23 CI + 0'02'
+ 0.03 +0.02

n17 (flaccag, Uar-Pei)

(flguepaBa)

@qr. 6. Cpanneuue mpacuhrx BeJrtrqtrE parrEtrx BBeBA RaraJrora [tpsrrvrcnoft

o6cepaatopuu c $oroxpacrr,ruu BeJrtrqI4EaME 3Be3[ r{araJlora Haccay-
Man-Pes.

,(,rA yCrauOBJIeHI[.a CBflBtr Me]I(Ay HpaCEhIMu BeJII[qtrfIaMfr. P\Ilft Tex Ete

sBeBA 6brro [oryqe}Io ypaBHeHI{e BIrAa

dn,: rne, *0.09 + 0.03 CI.
+0.02 + 0.02

tr4a uOCne4uero ypaBIIeIluE CJIeAyeT, r1TO HaIutr KpaCEbIe BeilZqEubI trpaK-

rllqecntr rre trMelor ypaBr{eHufl qBeTa tro OTIIOItreHtrIO 11 {oronpacublM Be-

Jrur{utraM rI, BHarrlIT, a6$extunnrre AJrtrHBr BoJrE gTEx cucTeM trpattrtrqecKg

coBtra4alor, rrro u 6trno nnocJreAcrBrlz troATBeplfiAeno HetrocpeAcrBeIrl{llMtr

trBMepeIIuflMIz aSSentznHLIx AJItrH BoJIH HaItreft cucreur,r I4.. U. Haaaponoft

u trccJreAoBarrlrflMu qyBcrBrzrerbrroor4 trJlacrtrHon Astro panchroma[isch s
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npr /Atttrult)

Ilford I{P3, corrocraBJrerrHbIMZ c ItpI{Bofi [potlycHaHI{a Su.nrrpa OC1,2.

S$SeItrurnarr AJIIIITa BoJIHT,I SotoHpacnrrx Beili4quFl B clrcreMe Haccay-_iMan-
Pes u Anuupa onoJro 6200 A.

6 3 10 // /2npt
/Htpepo1a )

C)fir. 7. Cpanneune r{pacrr,rx BeJrr{qug parrur{x aBe3/{ r(aranora I(pr,rucnoi.i
o6oepnaropnr.r c tloroxpacuLlMu tseJrrrrr{HaMrr 38eBA Raratrora Anunpa.

I{aranor

Bce :;nea4r,r rlccJre4yeMoii o6nacrr,r pacrroJroffierrbr ts rlop.EAr{e Bo3pacra-
I{rr,E trpflMolo Bocxo}I{Ae}rr4.fl, npr{rleN{ 3Be3/tr6t c oAI{IraI{oBbrMtr BeJIr{qr{}raMr4

rrp.trMofo Bocxolr{AeHr{fl pacnoJro}fierrrJ rr IloprrArrc Bospacrarurr cnJroHer]trfl.
Pacnpe4e,reHtre BneBA B rroprrArre Boapacralrflfl [p.EMoro Bocxo]nAerrn.q 66rno

cAcJIaHo n tr4ncurryre reopermrrecrtoiir acrporroMr{rr (r. Jlenzurpag) .

TeHyrque rroMepa BBCBA Aarrbr HaBCpxy rtanr4ofi crpaHr{rl6r. R cron6qax
L a 2 ganr,r upra6Jlr4ar.{TeJrr,}rr{e Hooplrrrrarsr a r,r I ua 1950 r,

B ctor6qe 3 4arr cnexrparr,rrr,ri,i lrJracc. Cnenrpanr,rrbrc r{Jraccr,r enca4 O
u B c yr{aBaIrLIeM nJlacca cBerr,n{ocrrr, Ailfl rroropbrx r4Meerc.fl nlaccut}n-
Itaqr,rfi B ctrcreMe IVIK, nexrlr 1{B r{araJroron [5,9] tr lra[euararrr,r ]nfipr{bnr
ruprl$rolr. ,(rn ocra.nblr6lx .flpr{Lrx BBe3[ (in ( 7T'0) cner{rpaJrbrrrJe r{Jraccrrr

orrypol



BB.flTbLIB HaraJrora ryrrerblx cnopocrefi Rancona frJrrr 143 xaralora IlD.
Cnexrparruble fiJlaccbl aneag M I( yrJIepoAHbIx 3Be3A B3flrbl raa pa6or tL}-L2l
tr Ap. Arrr lre1oropblx 3Be3A yHaBaH r:o'rglrft HJIacc cBerl4Mocra rlo AarI-

nnrra[5], a AJr.r rro3AHr4x BBeBA-uo[7] u [B]. Tau, rAe oIIeIIKa KJIacca cBe-

TrrMocrtr nporrsBeAeHa HaMlr, OlIa Aalra B cRo6I{ax.

B crou6qax 4 w 5 AaHbr +ororpaSuuecHan sBeBAHafl BeJrUrrLrHa r{ [oHa-
sareJrb rlBera QI-mor-flp,.,{ln npnux 3Be3A (/tx <7',r0) {otorpa{uue-
cxrre BeJrtrlrr{Hbr Ba.flrbr u3 HaraJlora AGK2 (Aaurr c rorrHocrBlo Ao Aecaroft

Aoiltr Beilrlrllturr). [.na rIerIJpeX anea4 {ororpa$rauecxue BeJItrlrItrHLI B 4auu
B cr{creMe U, B, V (uane'raraHbr }I{I{p}IbIu tupuSrolt).Art 3tse34, y l{oro-

pbrx rreT oIIpeAeJIeHZft {ororpaSu.reCHI4x sBesAIIrIx BeJItrqI{H, npI{BeAeHbI

(n cno6xax) SoronuayaJlrrl{ble rapBapAcltue BeIurI[HbI ArLa flpnl{x I{ (par-
Hr,rx 3Be3A ra $oronpacr{ble rro olpeAeJrel{uro aBTopa 4na clra6r,rx.

B cron6qe 6 4au HoMep BBeBAT,I Il Hararrore HD, a ecJrl( ero Her' ro
BD. Ssax ABoerorltrrl (:), ctonquft noc.re anea4uoft BeJItraII{HLI trJItr c[el(r-
paJIbHollo I(JIaCCa, OSEIaqaeT, tITO OtrpeAeJIeIIzle HeyBepeHIlOe, I( 3Be3AaM,

OTMEqEHHIJM SHAIIITOM *, AAII6I B ITOHI{E KATAJIOIA [PI4MEqAHUfl.
pa6ora HaA r{araJroroM 6rrra Haqara rroA pynoBoAcrBoM ariaAeM?r11a

r. A. IIIaftsa. Bnpa;ixalo 6naro4apuocrr, BceM corpyAHrrr(aM orAeJra {r4-
3unII ryMar{uocrefi I[ cTpoeHtlfl Mre.ruoto llyru, oHa3aBIIII4M IIoMon{b I]pI4

rroAloToBr{e pa6orrr H fleqarl{.
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38 06.6
35 29.5

37 tt.Z
38 03.1
33 40.5
35 45.1

35 58.8

34 t7.L
37 L0.5
33 08.8
33 09.6
35 4L.4

37 23.5

38 04.5
38 47.t
38 42.2

3S 45.2
33 49.8
DD D'.'
3'o 29.4
36 47.1
36 10.5
36 57.9
38 29.1
34 16.5

35 36.3

G

B5
M2III
B9
ABm
tr0
B5
GS IV
u9
G

B2
GO

F8
GO

F8
F8
F2
G2
G
F5

A
B5
r0
G2IV
G
B8
G
AO

GO

B8

GO

G-K
K5 IV

FB
B5
G5
GO

A3p
B-A
A
G2IV
B2:.
B5
K5m
GO III
GO

A2
85 Ib
GO
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n
t2-37
10.68

9.50
10.02

10.03

12.O2

11.89

11.56

.s.69

12.2S

12.78

(11.78)

11.06

t2.23
L2.20

t2.07
12.08

L2.26

11.64

12.2s
J_2.72

8.37

1 1.10

11.81

9.21

72.12

12.36

L2.12

11.91

tL.54
t2.40
11.13

12.36

11.04
9.48
9.80

11.99

10.54

12.60

L2.76

I 1.15

11.39

tL.54
LO.32

L1.37

L2.34

8.07
(6.07)
I 1.04

7lt

0,48

-0.19

---0.26

0.15
0.05

0.03
L,AJ

--0.09
0.59

0.50

0.ir1
0.36
o.34:

o.2l
0.48
o.76

0.08
o.02
o.09
o.89
o.45

-0.30
1.12

o.30
o.5s
o.12

0.81
i oQ

2.39
0.68
0.34

-0 16

0.75

0.55
0.19

0,60
0.03
o.06
2.57

o,4l
0.56
0.01-r

0.,lli

2761-2800

227777
191226

227732

227780

t9722i

.).r:;( I

L9t227
227783

227785

227792

2277,98

227784
227797

227790

227786

227793

191257 *
191243
227795
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-lu
05.78

05.78
05.78
05.79

05.79
05.80
05.80
05.80

05.80
05.80

o5.80

05.80
o5.80
05.s0
05'82
05.82
05.82
o5.32
05.82
05.82

05.83
05.84
05.84
05.84
05.84
05.84
05.85
05.86
05i86
05.86

05.87
05.87
05.88
05.89
05.90
05.90
05.90

05.91
05.91.

05.93

05.93
05.94
o5.94
05.96
05.96
05.96
05.98
05.98
05.99
05.99

i-33 30.0

34 t7.4
34 28.5

34 47.7

37 06.9

35 L4.4

35 26.7

35 59.7

36 50.4

38 18'3

38 42.0

38'42.3
38 44.1

38 49.5

34 00.0
35 13.5

35 51.9

Jt) o /'D

37 00.0

38 43.5

37 02.1

36 16.2

36 43'8

37 48.0

38 46.2

38 47.1

36 48.6

33 09.6

35 3n.4

36 06.8

33 20.7
gg 2r.6
36 49.b

33 00.6

33 58.5

35 11.4

37 B4.b

37 L5.6

38 07.5

34 55.5

36 52.5

37 48.0

38 05.9

37 1.7.7

38 04.8

38 18.0

34 3t.5
35 36.3

36 08.4

3G 55.2

I'8
G

B5
B5
B8p
B5
\-2
G2
II8 III
F8

A2
K5
AO

I'0
B5
Ir8:
B5
B2:
F2 III
A3

F2
AO

A3
AO

l-
t'2:
GB III
B5
B2
A5

E5

ll8
GO

A2
B8
G
B5
B5
A5
G

lt2
G

B2
A5
KO III
B2:.
B2
A3
FB:
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10.46

12.86

1I.41
1],.88

12.06

L2.47

11.02

LA.AJ

11.80

11.58

11.84

12.G6

tl.7 L

T.t. JD

9.56

(11.4s)
11.38

11.90
11.87

9.96

72.40

12.36

9.61

12.02

12.35

12.3 3

11.09

tt.52
10.75

LO.7G

(12.13)

12.08

I].'D
11.18

12.57

12.6r
L1.57

t2.46
11.89

10.96

12.58

12.12

9.66
12.18

9.58

12.60

10.63

9.25

tn
1.08

0.53

0.06

-0.07
-0.19

0.21
0.26
1.35

0.36
0.36

0.16

2.18
0.05

0.33

0.31

0.14
0.22
0.37

-o.04
0.22
0.14
0.16
0.10
0.28
0.19
1.37

-0.L7
-0.02

0.11

o.24

0.51

-0.08
0.3 r
0.52
0.29

-0.14
0.r6
0.53

0.02
0.52
L.78

-o.2L
0.28
t.62
0.35

. 0.05
0.09
0.30

227787

227797

227796

227803
227807

227794

227804

227805

+36o3888
227810
227806

227809

227ltt
227808

2279rs

2278L8

191290

227827
227820
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227822
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227825

227826

227829

+35o3976
227827

227832
227830

227828

22783L

')27E3i

227833
227839
227838
227840

22784L

227844

4rgro

-------r-------

nt

06.00
0(i.00
0(i.00

00.00
0(;.00

0ti.0t)

06.00
(.xi.00

06.00
06.00

0G.01

0ri.02

0(i.02

0(i.()3

06.04

06.04

0(i.04

0ti.05
0ti,06
06.07

06.07
06.07
06.07
06.07
06.07
06.08
06.08
0G.08

06.08
06.09

0(j.I i)

0ti.l.0
06.r 0
00.10
06. t.I

oti.l 2
06.12

06.13
0ti.13
0(;.l4

06. r4
06.15
00.16
06.16
06.16
0ti.l7
06.1B

06.18
06,18

06.20

+33 17.4

33 50.4

34 03.6
34 51.0

34 57.6

DO IJ.C

35 33.9

35 55.2

36 13.2

38 05.4

37 39.0
33 4L.4

36 05.1

36 29.1

34 15.0

35 30.6

.35 45.2

36 30.0
33 50.4

34 30.0

35 20.7

35 36.1

86 24.0

36 50.1

34 28.5

35 34.0

36 47.4
38 04.5

35 15.0

DD CO.a)

36 44.9
36 52.5

37 48.3
36 29.4

33 59.7
34 44.8
37 04.5
37 48.2
33 03.6

38 11.7

33 33.6

33 25.8
35 06.0
35 23.1

34 57.9

34 38.1

34 47.L

37 09.0
33 09.0

G2
G2
A3
GO

B5
l'5
B8
FB-GO
A2
F8:

G8IIi
GB

G2
A
GO

A2
B2
A2
F8
1'8

G5III
ts8
B2i
KO III
F8
GO:

B8
B5
B2
B9

G8:
F2
r8-G0
T2
GS III
B2
B2
FO

G

AO

G2
F8III
GO

B9:
B9
B5
B8
B5
FO

G5

m
10.78

11.84

I J.DD

12.40

7.72

11.56

i1.98
11.52

11.47

12.10

11.09

12.18

L0.77

12.47
(11.70)

11.42

L0.12

9.23

L2.57

1.2.10

LT.27

11.45

11,76

tl.67
12.16

r 1.94

11.03

11.86

11.96

11.54

12.L5

11.78

12.56

12.5t
1 1.48

11.33

L2.t6
1.2.10

12.34

12.28

11.84

11.39

9.91

11.08

11.34

10.91

11.98

r7.24
11.38

10.72

m
0.76
0.53
0.10
0.58

-0.61
0.26

0.20
0,40
0.11

1.r54

1.30

0.56

0.13
0.15

0.01

0.44:

1.10

-0.07
-0.16

7.26

0.38

0.03
0.20

-0.13

0.L7
0.43

0.22
2.L5

0.13

0.27
0.12

1.19

-0.07
0.52
0.37
0.67

-0.13
-0.12
-0.12

0.14

-0.05
0.13

t.7L
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1 91335

227842

227837

227836*'

227843

227847 *

227846

191334
22785L

227848
227846

19137&

22785.3

191379

{?

227860

227849

22786L

227850
227870

2278-rZ

lI

06.20
06.20
00.20

06.20
0G.20

0ii.20
0(i.20

00.20
06.20
06.22

06.2 2

46.22

o$.22

06.22

06.2 3

0ti.24
06.24

06.24

06.24

06.24

00.2.1

06.24

0ii.26
06.26
06.26
06.29
06.30
06.30
06.30
06.30

06.30
00.30
0(i.3.1

0(i.31

06. ii:
0(i.33

0ti.33
0ii.33
06.3.1

0ti.34

00.3.1

06.3)
06.illr
06.3 ti

06.3 7

0ti.37
0(;.3S

00.38
06.38
06.39

+33 t4.4
33 48.3

34 19.5

34 40.5

34 58.5

35 44.8
35 58.5

37 50.1

38 48.8
33 2).5

OJ ZO.L

37 04.5
37 72.0

37 18.0
DA DJ.I

33 06.0
33 11.1
33 15.3

33 59.4

34 21.0

do 5D.5

37 39.0
36 33.0
36 51.3

37 36.6

34 29.4

33 27.9

35 20.4
36 31.2
37 04.2

37 28.5

37 38.1

36 14.1
37 15.9
33 29.7
35 35.6
36 73.2
36 57.3
35 05.7

37 2L.3

38 11.9

34 07.5
38 51.9
36 30.0
36 05.4
37 L7.4

33 31.5
37 25.5

38 50.4

33 44.4

A3
G2
G8
G

B3
B8
B2:pne
G2
GO:

G5

ll9
FO

KO IV
A2
B9
B9
G8
A3
F8IV
A3
1T8 IV
G

ll5e
B6
B9
A8
Ir8
M2III

F2
BB
M
GO

Il5
r5
K2IY
IJ5:
A3

B2:
ITB

FB
G

Ir5

FB

B5
AO

A5
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1tu

9.45

. 10.26

lL57
12.34

12.18

10.53

10.36

12.13

12.69

10.68

tl.47
10.57

11.15

10.70

1r.88
17.7 |
12.01

9.32

9.31

11.40

10.87

10.10

72.t7
8.82

Lt.45
12 08
10.40

11 60

9.75

11.99

(10.05)

to.77
lL.75
12.77

11.34

9.47

11.56

11.12

12.03

17.75

12.18

tl.21
17.32

1"2.75

12.08

12.32

11.02

10.76
12.35

77.75

lll
0.03
0.73

1.07

0.92

U.U /
0.05
0.00
0.84
0.40
0.83

L.2r

-0.18
0.28
1.34

-0.02
0.03

-0.15
1.50

0.t7
0.26

0.39
o.37
1.18

-0.14
-0.040.00

o.22
0.34
2.85

o.22

0.30
0.35
2.30
0.58

-0.15
0.29
1.33

0.01
0.07

0.34
0.35
0.31

0.91

-0.10
1.04

0.0ri
0.24

0.05

201,



i,ril

-1,33 49,4
35 10.5

35 55.5

37 49.5

38 21.6
38 39.6

33 21.0
33 49.5
34 45J
35 08.7

35 42.3

36 18.0

38 t7.4
38 59.7

35 06.9
36 01.2
36 39.9

ts4 I2,3
35 18.6

35 57.0

36 09.0
37 r9.5
37 59.1

38 07.5
36 40.5

34 38.4
J4 DD.i)

36 24.0

37 59.4

33 47.4

33 54.0

36 48.6

35 01.2

37 09.6
35 14.1

35 57.O

36 12.6

33 29.1

35 20.2

36 09.0

36 24.6

36 43.5

37 44.r
38 05.7
35 30.0

33 30.6

33 44.7

3B 29.4
36 52.5

34 75.3

Cnerrrp, x;racc mps I "'ttl5

llI

06.40
06.40

06.40
06.40
06.40
06.40

06.42

06.44
06.44
06.44

06.44
06.44

06.45
06.45
06.46
06.47

06.48
06.50
06.50
06.50

0ti.50
06.50
06.50
06.52

06.5:i
06.54

06.54
06.ir4
06.54

06.50

06.5ii
06.56
06.58
06.58
06.59
06.59
06.59

06.G0

06.60
06.60

06.60
06.60
06.60
06.60
06.62
06.63

06.64
06.64
06.66
06.67

GO

B5
BB

F5 iV
GO

KO III
KS III
A3
FIV
FO

B2
GS III
B3
GO III
B9
B2
B2
A5

B1: IY: nn
F5

B5:
G5
BO.5II
B5

G5
G5
GO

B8
A5

AO

A2
85:
B8
FB III
B2
B8
KO III
GO

B5

m
10.8G

11.82

11.80

8. r0
11.9 4

10.09

10.8o

10.18

11.80

10.94

1 1.19

10.98

11.66

10.40

11.60

t7.74
11.66

11.61

8.94
11.85

Ll.26
10.15

8.12

72.22

(11.e6)

L2.29

12.34

t2.27
7.80

10.83

11.97

tL.42
11.76

12,LL

Lt.7l
10.29

12.33

10.54

11.96

11.85

11.93

10.11

12.08

12.60

12.35

9.43

10.79

11.59

L2.20

11.92

7n

0.44

-0.02
-0.02

0.70
0.53
1.48

1.82

-0.01
0.37
0.18

0.13

L.3A

-0.08
0,72

-{.16
0.10
0.15
0.09

-0.04o.l7:
o.24
0.81

0.04
0.09

1.19

1.24

0.59

-0.28
009

0.15

0.09
0.61

-0.07
0.45

-0.10
-0.03

L.52

o.42

-0.15
0.11

-0.27
0.24
0.41
1.70

-0.01
0.00
0.37
0.68
f .i8

B8
B8
A5
I8:

B9
A3
GO

G5
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227863

191397

22787r
227864
227862

+34o3883

227875

227882

227877'F

227876
227873
191396

191424
227579

227874

227836

227892

227885
227834
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227897

+36o3895
227894

227896

227893

227895

191456

227902

227903

227904

227906

227915

227912

227916

19t472

2279r8
227907

22793L ?

2279t7
227973

191493

22791 4

t9L473

227922
2279t9
227930

227920

D,rro I cr"nrp. nru"" I mpr I ",ztlll,rlc
lt1

06.67

06.67

06.69
06.70
06.70
06.71
06.72

06.73
06.7,1

06.7 4

06.7 4
,06.75

06.7b

06.77
,06.77

06.78
,06.78

06.78
06.80
06.80
,06.80

06.80
06.80
06.80
06.80
06.80
06.82

06.82
06.82
'0(i.83

06.83
{)6.84

06.85

0G.85

06.86

06.87
06.88
06.88
06.88
06.90

06.90
06.90
0ti.90
06.91

c6.93
06.93
06.93
00.94
0G.94

06.94

.12+ rc,.2

iJU JD. /

35 20.1

34 L7.l
36 07.5

38 28.5

33 77.7

34 37.5

34 06.3

36 3I.5

37 08.4

37 21.0

38 30.9

34 08.4

36 09.3

34 31.5

JO J/.D

38 36.0

34 26.7

34 28.5

35 39.7

35 41.1

36 21.3

36 21.9

36 33.0

37 36.6

JI) ID.J

37 45.0

37 47.7

38 42.0

38 48.6

34 33.0

33 06.0

36 4s.0

34 27.0

37 12.3

34 52.5

37 01.8
91 AQ,.'

33 45.0

35 59.7

36 39.9

37 05.1

38 02.4
33 18.6

34 23.7

37 45.0

33 25.5

34 10.2

35 21.6

A2
K2III
B2
A3
B5
F5-FB
B5
B9
Ir8
80.5 III
ti8
BIY
IIr
A:
B5
B8
A3
B2
GO

FO:

B2:
B2:
B9
G
G5
G2IV
u8
A
A5m
B5

A5
F8
B5
K-\,I
G
K2III
K2III
K2III
Irg
G5

MO III
K2III
BO IY
B2
G5:
A5

. t'0
BB
82 (rrr)
F-G

ln
11.13

10.89

10.39

10.93

11.66

LT,5
12.S5

10.78

11 .20

1 ..1t.

12.03

9.35

11.6 5

12.00

It.07
11.48

11.03

tL.47
10.85

11.89

11.88

1.r .86

9.35

12.52

(1 1.58)

10.1 9

10.62

t2.t4
9.1B

L2.15

| 4.n.,

11.41

1.0.30

t2.44
12.05

r 0.98
11.13

r1.24
tl.47
t2,40
o /o

11.54
8.39

11.40

10.80

10.61

10.33

tr.44
9.10

11.67

nt

-0.14
L.t2

-0.07
0.01

-0.17
0.29

-0.26
0.31

0.08

0.37

0.04
0.27
0.08

-0.19
-0.06

0.07
0.09
0.57
0.13

0.20
0.29

-0.16
0.46

1.77

0.08
0.10
0.11
0.35

0.07
0.43
0.23

o.45
1.68

1.41

1..65

0.37
0.61

2.57

2.t5

-0.27
o.t4
1. 13

0.06
o.37

-0.08
0.11
0.48
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drgsc

lll

06.9.1

0ii.94
06.9-t

0(i.1)ir

06.96
0ti.9(;

06.97
06.97

0ti.9s

06.9ir

0(i.99
07.00
07.00
07.00
07.00
07.00
07.00

07.(x)

07.00
07.01

07.02

07.02

0i.02
07.02

07.0:i
07.03

07.0}i

07.0.t

07.0,1

07.0ir

07.06

07.06

07.0(;

07.06
07.06
07.()7

07.o7

Q7.Oi

07.0s
07.09

07.0f)

07.01)

07.09

07. L0

07.10

07.10
07.10
07.1 I

07 .14

07.1 4

+36 25.5

38 31.5

38 36.7

35 22.2

35 00.0
37 52.5

35 13.2

35 49.8
35 46.5

36 34.2

35 35.1

35 47.4
36 52.5
37 06.3
35 37.5
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