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Ton XXIII, t960 r.

DJIEftTPOHHAfl TEMTIEPATYPA, fIJIOTHOCTb I{ MACCA
TYMAHHOCTI{ NGC 6523

B. I4. Ilpouurt

lio crlnrxau ryrlarlrocrll, cAerlallusllyr B Jlyqax )' 3727 [O I]1, Hp, Nr* N2 [O III],
Ilq + [N II] rr s irysax HerpepbrBnoro ctrer(rpa onoJroX 6000 A, trofiyqenrr a6coflIorulre
flpxocTlr TyMar{rrocTrr B DTrrx Jlr,IHrIflx r{ B Hetrpep},rBlroM ctrefiTpe. flprOCtr TyMaEEoCTg

B paBHbIX flyqax CpaBtiIIBaIOTCfi C OTHOCI{TeJILHLIMII IIIITeIICI4BHOCTflM}I CIeItTpaJIbELIX JIn-

uuii, onpegc;reHgr,n{rr ApyruMtr aBropaMr{ cfier{Tpoq)oroMerplrqecrfi. fIo uetogy, [peAJIo?r{eE-

HoMy B [B.|, naftAeua EJrenrporrrrafl reMfleparypa ts pasrri,Ix roqrtax ryMauuocrl!. Cpeguee

Buaqeur.re o.ncxrporrnofi rcMneparypr,r 7"x8200o. tr4Irteercs ue6onrmoii xoA reMneparypl,l

c yAaJrerrrreM or qerrrpa TyMaIIHocrI{; B qellrpaJlblloii o6lacru Tr=8500-8700o, na xpaax
TyMarrfiocrr.r T"=7500o. Paa.nraure, [o-BrrAr{Mor\ry, peaJrLHo. Ono uoBet 6lrrr, o6yclonueqo
paarururroft rrrrreucr{Brrocrrro :rururii [S III], oxJra]r(Aalollltx ryMauHocm. Inasuoft noa-

6yxr4aioqeft areagoii ryllaurrocrl{ flurlrlercfi aneaga 9 Sgr: IJD 4,64794 (05), pacuoroxer-
rrarr B qeirrpe sorrbt cBerreutaa [O III], u qacrr,rqrro (roro-noctouuar qacrb ryMaurocrtr)
anea4a HD 165052(07), saxoArrrqarrcr, rro-Br{ArrMoMy, Brre ryMaHrrocrlr, 6nuxte r nau.
Lla6rio4eunr r{HreHcr.rn}rocru Herrpepr,rBuorl ouuccru.t ryMalruocrlr s o6racrtl ," 6000 A

Aaror tseJursrrry (!+g!L: 5,5.10-s) BABa pa3a 66.rr,rnyro, rIeM Dro cJieAoBaJIo olnl4Aarb_"\ /ru /
tro reopr.rfl [5]. Jlt.ruefinarr BaBr.rcrrMocrr, MeE{Ay l,rureuclrtsHocrirlo EetrpeprrBnofi euuccua z
trHTeIrcIrBrIocr['Io JII'IHIIIr I-IB ronopl{T o roMt qro /contori2 u o6ycJroBnelra aroMlrhrMlr Mexa:

Hrr3rvlarlrl{ L{Bilyqenr,rfl, a He paccexur{eM rlblJrbro. flo a6cotrctuoft llnTeucllBEocrrr B JrEEua

Hp EafiAeHa rrJrorrrocrb ryMasgocrr.r B paaHr,rx Mecrax ee. CpeAHee Srraqeulre tro Bceft TyMaE-

rtocr. nu=30. Macca tyrrannocrfl c yqeroM Lle fu1;:2500 M6. fllrotnocrl ryMaEuoctr, aafi-

AerrEaf rro Belruqr,rue paAllyca BoELI IIoHI{Baqtru Ctpeltrpe}Ia, xopomo coIJIaCyeTCE CO

Brraqexrrelr trJroruocrlr, trolyqeuurrM uo a6corlornoii lrrrtenctrsuocrlt B JII,IEITI{ HB. Brgruaa
rpalruqa ryMaHrrocrrr 4eiic:rrutenr,uo EpeAcraBJrfiet co6oii rpai aonu H II, o6paaoBauuofr

aneagoft 9 Sgr. Crpyxrypa ryMarrHocru NGC 6523 ronoput B trorILBy rl{troreslr o6 o6paao-

BaHtrlr ryMarruocteii tryrel{ Iroultsaql{lr xonoAublx r{acc Me?r(BBeBArIoro raaa.

THE ELECTRON TEMPERATURE, DENSITY AND MASS OF NGC 6523' bY

W.l. Prongtt - Photographsof thenebula NGC6523obtained irrh3.727 O II, HB, Nr*Ns
[O III], Ho * [N II] and in the continuous spectrum at l, 6000 A were used for deter-
mining the absolute brightness of the nebula in these lines and the continuous spectrum.

The brightness of the nebula in diflerent rvave-lengths \\'as compared with the relative
intensities of speclral lines obtained specLrophotometrically by other authors. The ele-

ctron temperature in different points of the nebula lvas found by the method proposed

in [8], the mean value beitgT"=8200'. There is a small rate of change of the temperatu-
re with the distance from the center oI the nebula. In the centra] region 7€ =8500-8?00',



ab the periphery Te=7500". This diiiercnce is apparently real. It may be due to the dif-
ferent intensity of [S III] lines, rvirich cool Lhc nebula. The rnain excit,inE sl,ar is 9 Sgr
HD L64794 (O5) which is situated in the center of iheIO III] ernission zone, and partly (the
south-easb pari of the nebula) the star HD 165052 (07), rvhich is apparentiy not in the ne-
.bula but closer to us. The intensity of continuous emission ol t,he nebula in the re-

gionl,6000i ', 1c9nV1A : 5,5,10-s, s,hich is t,rvo times larger than lhat rvhich sliould
,HE

be expected from the iheory [5]. Tlie linear dependence bel,x.een the inl,ensily of con-
Linuous emission and the lntensity of Ha shows thal 1o6n1rrr.r ald is due to atomic rnecha-
nisms of emission and not to scaitering by dusi. The densit,y of different parts of the ne-
bula was found from the absolute intensity in HB. The mean value for the rvhole nebula
is nr=30. The mass of the nebula, taking into account He. is -2500 M6. The density
of the nebula obbained from the radius of the Slromgren ionization zone is in good agree-
men[ with that derived from the abso]uteintensityinlJg. The visual boundary of the ne-
bula is in reality the border of the H II zone formed by the sl,ar I Sgr. The sLruclure of
NGC 6523 favours t,he hypothesit that lebulae are forned by the ionization of cold masses
of interstellar gas.

s 1. HAB,lIoAEnI1fl Ir OBPABOTHA

ileto,rr L957 r, Ha cBeroctrJrbHor,i 640-"+tu Hanepe (F :1",4) 6uro c4enano
onoJro 30 cHuiuxos ryMalrHocru NGC 6523 c rr.arr,ro crer{JrrrrrHbrrur {znrrpauu,
tsbrAennrorqtrMtr JruHtrtr \.3727 [O ii], H0, 15007 [O III], H" -l- [N iI] u ne-
trpepbrBHErft ctrer(rp onoJlo )- 6000 A. Xapaxrepr{crrrnrr Sunsrpon, a raH}r{e }re-
"loAtrHa Ha6rroAegtrfr ouzcalrrr B [t]. B HaqecrBe BBeBA rrp]rB.EaHu 6r,rru nu6pa-
IrEI ceMb BBeBA cnotrJreuurl NGC 6531 c[er(rpaJrbur,lx HJraccoB B0 - 80,5,
uaxoArrrqtrxc.fr or ryMaHHocra Ha paccro.rrHzu He 6oree 2". Bn4lrlrne 3ne3Au6re
ts()ilzrruu6r r{ r{Bera Ex BBrrrEr }rB r{araJrora Mopraua, }toga u }ur{op4a [2].
Llocno.rrmy trorJroqeHue AJr.rr Hrrx B cpeAuerr raxoe lrie, ]lar{ E AJr.a BBeBA

cKotrJIeHZ.tr NGC 6530 [3], uaxo4qtr{eroc.E B r{eurpe ryrrarrHocru u, tro-BtrAtrrro-
My, cBflSaIrHOro c Heft, ro peAyr{qxrrr aa 4r6$epeEl\r{aJrr,Hoe rrorJrorqeHue ry-
MatrHocru tr BBeBA trptrBrrar{r,r r{e BBoAtrJrocr,, (Dororpa$uu ryrrauHocrz zBrrep.E-
JIEcr, Ha Mzmpo{orouerpe M@-2, a rariifle r{a perzcrllupyrou,e}r r,ruHpo6oro}rerpe
M(D-4 c [pzcraBnoft, 4aroqeft aan[cr HerrocpeAcrBeHHo B rdHreHcr4rHocr.r{x
[4i. Oou He6a uaMep.EJrc-rr BcerAa B oAHo[r !r rorr ]He ]recre rrJracrrlr.rntr, p.sAoM
c ryMarruocrrro, rAe coBeprtreuHo orcyrcrByror cna6r,re BBeBAr,r rr Her cJreAoE
oBernofi 4u{Syanofi rlareptrtr Aaifie Ha {ororpaSrnx B Jrur{rllr H,- c uancu}raJrr,-
Hofi aKctroavqmeft.

Ha Szr. 1 upuae4eur,r {ororpaSuu rynraurrocrr( B Jr}r1611 H* + [N IIj,
[O III], IO II] z B HetrpellbrBrro\r rraJryqelruu. Cxerra pacrroJrox{eHm.n uaMepe}rHbrx
rosen Ea Tyr,raurrocrrr troHaaalra Ha Sur. 2.

O6pa6orna zalrepeunit BeJracb reon xre croco6oM, qro rr n It]. XapaHre-
ptrcrurlecfiafl HpzBafl xanz6pona.nacr s a6corrorribrx eAirrnurlar ro nue{o-
HaJIBITbIM uao6pamenurrM 3Be3A trptrBrr3r{fi C tr3BecrrlLrM a6conmrr{rru pac-
trpeAeJrer{ueM 9rreprrrtr B ux cleHrpe.

Taxag xapaHTeptrcTtrrrecxaFr nptrBaFr
Itocrr TyMalrlrocrrr B AaHHorr {iu.rrrrpe,
" crnepa).

cpasy Aaer a5conmrnyro flp-
Bbrpamenrrym B ?pe f c.M,z .cen.
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Ilonyueuuafl TaHEM o6paaou lt ycpeAnerirraff rro HecHo]rblitrM nJracl'rruraM
a6conroruas uHrenctrBHocm, ryManrrocrtr B Hair{Ao},I {irairrrpe rrpeAoraBnfler
ao6oti cyMlry uureucrnrrocr:eii ilwrult, rra rtoropyrc uerlrprrpoBarra rroiroca

@ur. 2. Cxelra pacnoJlomerllfi rI3llepenrrblx rorIeK rra ryllaur{ocrlr

IIpOtryCItaHUt], U HeIIpepbIBIlOl-O II3ilyqeHI,I[ ry]IaIIHOCTtr' a IIHOIAa n qaCTtr

EuTeHcflBHocTtr CoCeAHefr. nduwn, ecJIE TaIioBa[ qacrzqHo [onaAaeT B noJlocy

trpo11yc11allfrn. ,I{tr pa3AeJIeHIlfI cJly}finr Cltcre\'Ia ypanuenlrii It], aauucaunr'rs

Ixollxqxttttk *
@ar. 3. It onpegeleulrlo cpeAuero sEaseEItE orHoIIreHrIE Iuo + tryrrl/IHp

cooTBeTcTBeHHo AJIrI Halr{Aoro {nnttpa. Pemas coBMeCrHo ary ctrcreMy' rlaxoAtrM

/lr*+tNrr1, /uB, 1*,+*,, Irtr,, fr Icont . Cuentpanruoe pac[[eAeJIeHI{e Eenpe-

pbrBr{oro trBJryrreHtrfr ryMar{nocrtr? Itoropoe rIpE aroM AoJI}r{Ho 6rtrr eapauee

i[BBecrrlr,IM, BBflTO trB [5] (peHou6I{HaqIloI'IHbIli xonruuyylr He II ue yqItrLI-

rBaJrcfl, IIocKoJIbIty uoHoB ABa)fiALI I{oHtrstrpoBanuolo reJltra He III n Au{-
,{yaur,rx' ryMaurrocrrlx aaaegouo uor).
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14s yriasairurrx Bbrme qerbrper

.rrruzr I{B, K ToMy ,+(e mlrpzHa
6o.rrman E npor{e Henpepr,rBHoro

.rurltt rli, Il aEr\{ eH brxy K} 14 H Te}icztsH ocTb Er{eeT

no.tIocbr trponycnaHrrn rlunsrpa AJrfl Hee

E3.ryqgs7,, B noJrocy rolaAaer 3lraqtrTeJrb-

(Dar. 6, Orsouesre IglyTlIUB B paBEErx rorrr(ax ryMaHHocru

Hafl qacT6 Jtv.flfrfr. N1. 0ro flBuJrocb lpuuunofi rofo, qTo uHreHcrrBHoct:b Iy1u,

otrpeAeJrfleMafl HerrocpeAcrBeHrro z3 ypaBHeHzfi (6) [1], necrua qyBcrBtrrerbHa

Ho BCflHoro po4a ne6orbrntrM cilyrrafinrru omz6xau. flocne4uru o6tscnse:r-
cs 6onrmoit paa6poc roqer{ Ha r!ur. 3, rAe HaHeceHBI oruomeHlls Ino+tlc t1 f Ir,
xax {ynxqtrr{ uHreHctrBrrocrtr /ro+t*,,1. flocxonrny flpxocrb ryMarruocrllt
ua[aer c yAaJIeHr[eM or ee ueHrpa, !pur. 3 o4nonperr,renllo Aaer npu6nuaz-
reJIbHyIo 3aBtrcuMocrr, /rio+:tr u1 f Is, or paccroflHufl or rlApa. Tot {axt,
qro aTr{ }I(e caMBre ToqHu oAHoBpeMeHHo oTHtrIoHtIIOTCfl B Ty }r(e CTOpOHy OT

cpeAHIIx eHaseHzfi Ha aHaJrorzvHHx rpa(pnHax [.IIs fN,.llo" lInB, Irr* lItrB,
roBoprlr o ro1\,r, uro pas6poc ToqeH o6yc;ronueu uIaBHbIM o6paaou omu6-
HaMu trMeHHo B rllrrerrcrlBuocrtr Jtmr:u.u FIB. floarouy r{br rlocryrllrJlu cJre-

Ayro[truM o6paaorra. Ornomenue /no-Ftx n1 f 111r, Har( ero BIltAIlo ua {ur. 3,
B (,petrller{ uocroflHHo roqrz nJrrl Bceto rdHrepBaJla trI{reHczBHocrefi .IH'11N 111

(a euauur tr [Jrr Bceft ryMaHHocrz) Ir paBuo 3,5. tr4HrencuBHocr], nuHuu HB

Morr{Ho nooroMy orlpe:IeJltrrr, ran .fsu:1Ho+tn rrl/3,5; cilytlafiHafl rxe omra6-

Ha B onpe[eJreHl4rl /ro+t* il] He npeBllmaer 700/s. B]incHl,rr/t B cBfl3lr c cruM.
H HaHtrM BOSMO)I(HLrII OrtrE6HaM B I4IITeHCIIBHOCTU -Igu r{O?fieT rrpZBeCTIr U3-

MeHeHtre uHreucuBHocru [N II] B/(oJrir ryMaHHocru. Ha6nro4eHrn flxouco-
na [6] ror(a3aJrtr, qTo oTHolreHze /ro+tou u) f Iso AJra pa3Hblx r:ynanuocrefi
Mo)fier [prlHrrMarr, 3uaqeHr{fl or 1,20 go 1,60, t. e. I{BMeHflercfl rre 6olee
qeru Ha 25%. B [peAeJrax o4uoii u roii ]r{e ryMaHHocrrt 0ro rr3lleneHtrre eule

n 2-3 pa3a MeI'IbIne, a I{HorAa coBceM HeaI'IaqI4TeiIbIto, TaIi aITo ouru6xa

R OrrpeAeJlennr .Igu, Br,IsBaI{}Iarr u3\{eHelltr{er{ uHTeHCITBI{OCTU [N II], Ue Upe-

Z5 

-2,6 
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BrJmaer 10-L5%. Ha {ur. 1+ Aarorcn a6corrorul,re u}rrencrfBHocrtr ryr\{aH-

Irocrlr B JIuHurr Hg, a lla {ur. 5 r G-orrrortreHrrfi1r,+*, lI:f,.Br lrrylluf;
coorBercrBeuuo. Ha Harngoft rlurype roarnaMr oTl,rerreHbl troJlo]r{e}ru.fl AByx
noa6ynigaroqrrx BBeBA: I Sgr (O5) r HD 165052 (O7).

{i 2. CPABHETJTTE C ,[PyI'I,IMrr HAEJTTOAEHT4flMTI

CpanHln,r rroBepxHocrHLIe ,rpnocrrr ryrral{rrocrrr B I\{oHoxpoNrarnrrec}irrx
JIIttI{trtrIx, rroryrreHHbre Halrrr nptr [oMorrtrrt ([urrrpon, c or]rocr4TeJrbH],rrrr{ r4H-

TeHcI4BHocr.trMrr orrrx ifie nntruii, Hai{AeHHr,r}r[ no clexTporpatr]rall.
Jlerou t95t r. C. E. fllrneJrr,Irep roryquJr ua ne6y;rnpuou cuenrporparle

u o6pa6orat t5 cuenrporpar,nr, orrrocflrqrrxcr Fi ryMaru{ocrr{ NGC 6523.
B na.recrne cnenrpor cpaBrreurrfl trcfloJrbaoBaJrr{cb crrexrpr,r BneBA A0. Pe-
ByJlbrarr,r malrepennfi rprrleAerrbr u ta6n. 1. B arofi rxe ra6rflqe [puBeAeHbr
oruocureJrbnbre rrureucrrnuocrr{ nunr,rii, [oryqeHHbre ,(inolrconorir [61. l{au-
nme ra6n. 1 ne r,rcuparlJrer.rbr Ba rrelr{BBeaAr{oe [orlrorq,errr{e, no arrrocSepuax
BlicrllHltqufl y{rerra. B o6ornx cJryqafix qeJrb cnen'rporpa{a ycpe4}r.rrrra

AoBoJrr,Ho 6onluryro nJrorrtraAHy ua r.re6e (-24' X B'); uonoxreHrre trJroutraAon Ha

Tyr{aHHocTtr HecI{oJIbIro He corruaAalo. floc;re4}rrrlvr, [o-Br4Ar4rroMy, o6t,ncnner-
c.fl pacxorxl(erilre B trrrrre]rcr{Br{ocr.sx lraHnfi He I },5876 lr Nr u Nz tO IIII.
t{ro nacae:rcfl pacxo}r{Aenprit n uHTerrcnBrrocr.sx Apyrtrx ulrrruii:, ro [ptrulrrrll
ux HeI4aBecrnrr. runus )\ 3727 [O II] lrs-ea [orJrorr{er{2fl r] orrrr{rre rre Ha6JIIo-

AaJracb.

Ta6,ruua 1
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B ra6n. 2 upuaegenbr r{clpaBJreuFrbre Ba Me}H3BeBAr.roe rrorJronleHue }re-

r{oropr,re AaH}rbre ra6n. t r4 }rartru na6nrc4eur,::a.

Oruomenue I wo. l I sB B6IqI4Cfl eHo lla oclroBalrnu na6.[rogenufi .(xoucoua [6],
corJracHo noropr,IM /1N rri /Irro+t5 rrl : 0,36. floctegnee B cnrry 6naaocru

[Jr[H BO.UH [paHTI4qeCHIlI He 3aBUCI|T ] rI OT CUCToMbT IrpIIBfISr{E, Hrt OT
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trof JrorqeHtrrr. Tlcnpar,reHEe Ba Me)fi3Bo3AHOe trOrJrorqeEtre AeJraJrocb uo {op-
I,{yJre

({)

rgE AB _ trOJIIIOE trOTJIOIqEEtrE B JIEIIdtr HB, BbIPA}ilEEIIOE B SBESAHbIX BEJItr-
qtrHax. flo {oroaneHrptrqecxtrM ua6rro4euunrt Vorepa I3l (cvzran Bar(og
troHpacHeHun nopua.nruulr) rg6r,mox rlBera 3Be3A cr(orrJrerrtrfl NGC 6.530

paBrraercrr Ea-v:0-,373 u Av : 7*,12; rorAa Aa: A, ttR?o :
15:'L*,27. C gpyrofi cropour,r, corJracuo ra6n. t, ua6nro4aenarrft 6aurnrepon-

,crirft 4enpeMenr Iso I I;g,A: 4,5 + 0,36 v. Is, I IuB: 0,40 + 0,04 Mo]r{er
6sttr cregeu r{ reoperzqecr{oMy (Is*: I;g.u ' 7Ht : 2,6:1,:0,49 [7]) uo {op-
nayre (t), ecJru rrpuHrrrb, qro AB : 2*,2:L: 0*,4 AJrrr Ino I I*r, fr. AB :
: l'n,9 +0-,8 g:Iln Isrf /gu coorBercrBeEHo. Ecnn }I{e trclloJrb3oBarr, Aarr-

:HbIe AE{orrco}ra, To BerIIqtrHy trorJroqeHtrfl Hy]r{Ho rrpr{Hflrr, eule 6onrmeft.
BoalrroxHo, qTo pacxomAerrr{e c peSyJrLTaTaME voxepa oTqacTZ peaJrr,Hot
Tar( r{ax lrorJrorqeuue orrloctrTcrr K paauBr}r o6reHralr. Ognano MEr rre rrpu-
[aBaJr]l oroMy pacxo]HAer{trto oco6oro Br{aqeHtrrr, xors o6a orrpeAeJrentrE Ao-
BoJrLHo yBeperrHbl, tr cqtrTartr AB: I*,27, [ocnoJrbny oHo rroJrvqeHo {oro-
SJIer{Tpr{qec nut[ MeTo/(oM.

s 3. oIIpItAEJilIHT{E EJIERTPOHHOT TBMITEPATyPLI

/{nn oupegeJreH[fl DJrer{rpouHoii renrneparypsr tro Ha6JrIoAaeMrrM orrro-
IIreHIIfIxr trHreHcEBI{ocTeiI Irrn l Iuf, v /1v,4N, /1nB r{crroJrb3oBaJracL rroMo-
rpaMMa, arraJrortrquan rlrzr. 7 n [8], ]ro rrecrroJrr,Ho trcflpaBJreHrrar{ (6ulo
yqreHo, sro ceqeutre noa6ymlleuurI pacrer Ba rroporoM noa6yntqeunrr rrocre-
reuno). Oruocnremuoe o6rlnr,re H[cJropoAa trp[rrrrro paDHr,r[r t"to lrus: 0,6 x
X t0-s (cpe4nrafi xnun.recrtu ii cocraB nJrarreraprrbrx ryN{arrr{oc'relr [9]) . Pe-

syJrr,Tarr;r Brtqrdcreuuii T" grn paarrErx rorrer{ ryMauHocrtr [ptrBeAeur;r ua rlur. 7.

CpeTluna relrreparypa uo nceii tyMaHHocr'tr Tr=8200" *. tr4lreercs eaMerur,ril

* IleganuLre Bbrqr.IcJrer{Iifi 6a.nrlreponcxoro AcEpeMeEra tr a5colroruoit r,rErescrtnrocrrl
rrlrnu IIO Eeplrmeccou [7] c yverolr Dhrpo]r{AenEocu.r op6nra;rrEoro ylloBoro MoMeEra
aroMEr,Ix yponuei AaJIrr AJrf rrapaMerpa b1a, xapaHreprrByrouero orr{.[oEerr]tc [acererr[ocrrr

'* (#),",:'* (+)uuu,,* o,4As(* -,) ,

2,5

2,6



CtrCTEMATUqECHtri,i XO/X TEMrrEPATYPII: T 
" 

VMEHsItrAETCfl IIO HAIIPABJIEIII{IO
H r{parM ryMar,rHocrtr. Ecru n rlenrparr,nofi o6racru Zr=8500o, ro rra
Hpaax ryMaHHocrtr Tr=7600". 3ro coorBercrByer trBMerreHtrIo Irrr, *
* /m,+N, f I11U ue Merlee qeM Ha 30-400/0, qro B HecHoJrr,Ho pa3 trpeBocxo-
rqET Bo3Molnurre omu6Hu. floarouy na6trc,qaeuoe r{sMeHeHue'I-" or qeHrpaJrb-
srrx qacreft ryMaHrrocrr4 n nepz{epntr Mo}nHo cyr,Irarr, peaJrbrrbrM. Tenruepa-
Typa ryMalrHocrtr, ocnerqeuuoir snesqoft AaHHoro cIIeHrpa.[r,Horo HJracca,

@nr. 7. 3naqenux Te,1.O-3 oK r pasrrrrx rorrnax ryMaHuocrrr

BaBtrctrT or cynruapnoii trHTerrcrrBHocrrr Banpetr{errHr,rx Jrrr'r - /s /,,nn"n,\
nu 

\o-G;)'
oxJralr{Aalotrrtrx ryMaHHocrr,, [o orrromer{trIo H [3[yqeHr4!o nogopo4a. .(nn
ifioHrr]fler{rrfl reMrreparypr,r Ha Hpaflx rJ,N{aHrrocrtr neo6xogulro, uro6rr uHTer{-
crrBl{ocrr, 3a[pelqeHHblx rurrnii raM orEroctrrerrb]ro yclrJrrJracb. Ogrraxo Jrrr-
urr [o II] 1[o III], uau6orree rrpr{lre n nnAulroii o6nacrr c[er{rpa, He roJr6-
fio r{e [orta3rrrBaror raltoro yor,rJrel{],rr]1 rro Aa}fle ocna6;rer-rr,r Ha BertrqrHy,
npn6ruaurenrrro paBrry lo lnrrerrcr.rrrroc.r r{ ,rrtrrll,l IIB, Oveur,rguo, IoJrEtH6I
ycrrJrr,lnarsctr rfrfitlw. n rreua5nru,'laeuoii rr&cTll crr€rirp&, rrJler{rAe Bcero JItr-
nlilr [S III] ).I 9069 - 9540 A, rioropbrLr r,r3-3a rrrrBr{oro lrorer{ur{ara noa6yrx-
,4eHtrtI AoJllr(lrbl 6u'rE o'Ietts ctrrJIr,IIbI, ec,T[r Bar,terrralr qacrb cep],I HaxoArrrcfl
B cocroflllIllr S III (uorenrluan tr{ollllaarltru S II 23,3 eo). trLow.r xre S IV r4Mcror

rlerBeproro ypoBEtr aroMa BoAopoAa or EaceJrerrEocTrr ero nplr repMoAr4EaMr4qecRoM
paBEoBecr.rrr, BenI{qIIEy na 200/,, 66nruryrc llo cpaBEeurrro co 3EaqegneM, rroJryqegEhrM
Meuae;roru fi RexftepoM [10]. Ilplr Earrrtlx BlilltrrcJrerr.dfix ?', ero paBEocEJrEEo yMerrsue-
€r{tro orEocnre,,'rr,Eoro o6utur Hr{cnopoAa ta 200/0, qro rrpr{BeAer r( yBeJrr{qeruro ?, npu-
uepro ua 200".

II

t5 0 79ZS Z7

75 Z7 Z7 8,0 79 8,4d,5 8,2 6,2 8,5

72 Er Zs 4l/az aaX Az s,/ -27
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BhrcoHtre rlorerrutraJrr,r Bo36yE{AeHufr fr He trSrysalor. floerouy trBMeHeHEe

troutrBaqtrtr cepu (S III 
= 

S IV) AoJr)r(Ho cyuecrBeHHo BJIEflrb Ha reMrlepa*
rypy ryMarrHocrtr*. PasuruaireMrleparyprr sa 1000" , otTt" 7r-8000",

coorBercrByer rr3MeHeHrro I-i+!99 sa 10-75%, ecl',t ) -6-8 r
- 'rp 'rB

cpeAHflfl 9r{epltrfl r{oHtrsylol]Ielo HBaHra He MeHflercfl c paccrofHl4eM oT Bo3-

6yrxAarcurefi 3Be3ABI.

Oqeuuu, Mo)fier .rrE r{sMeHeHue /1s irrl / IgU B pe3yJrbrare troHEBaqEn

cepbr rrptrBecru H uBueHeHnro X'-#,= ua 10-15/e. Cpe4uee o6nrre cepm
,HB

AJrfl parrutrx BBeBA rr nJraHerapHr,Ix ryManuocrefi ns I nu = 6. t0-5. ,[orycrru,
qto rpeTb Bcex aroMoB cepbl HaxoAu'tcfl B cocroflHl{tr S III, rax IIro zs nt f n11 =.
=2.10-6. Tor,qa Molr(Ho troAcqurarr, qro rlptr 7r- 8000",fts rsl I I*B= 0,8 **,
r. e. /1s rrrl - Isu.

Ecru s peayJlbrare yt\IeHbmeHlllfl

srtcfl B ABa paaa - or l1s ,qo 't'r, ,o

Ha eAulrtruy, qTo cocraB.rlEer oI{oJIo
f

)'BqrpetrI _ 6_9.4 
',Hp

B n4pe ryMarrHocrz Eirer{TpoHHafl reMlreparypa rroryqrJlacb Melrr,lue, qeM

B onpy)fiarculux roqrax- 3ro lrorxer 6trtr cle4crBEeM Toro, rrro l{ficJlopoA.

TaM CUJTT,HO ToIInBOBaII r 3aMeTHatI qacTb ero aroMoB IIepeItrJIa B cocrorl-
sue O IV. Torga MeroA olpeAeJIeHIIrI reMrleparypr,I noo6u{e HerIptrMeHuM,,

TaR r(aH oII OCTIOBaH Ha IIpeAloJIo)I{eHUU, qro HucilopoA Haxo[IlTcfl TOJILHO

B cra4trflx Eorruaaqfltr O II r OIII. Eclr x(e cqtrrarl,qro B flApe rellrepa-
rypa rar(afl E{e, HaH E B coceAHilx rosriax (7"= 8500'), ro B cocrogHr{rut

O IV golmno EaxoAurbcfl or(oJro rperl{ Bcex aroMoB r(LIcJIopoAa. 3aivrernu,
qTO, corJlaguo HourrlOsy [11], cflenrpaJlbHlrft H;racc aos6ym4arouleli aneagrt

9 Sgr ue 05, a O3,8, u, Bo3NIo?r(Ho, ona 4eftcrntrTeJrlHo B cocroflIrlltr troulr*

BoBarb O III (7 : 54,87 ee).

He,lrraA, OAI-IaHO_ COBCeM UCI(JIIO.IIITb trpeAIIOJIoxteIII4e, qro reMllepaTypa

B grtrx roqr(ax geftcranrerbrro Huana. 7la-sa 6onrmoft rrJlorlrocrlf I{oHtrBaIIufl

raM Mo)fier 6srr:r HuaHorii, fi. yBertrqtrrcfl oxJla)flAarolqee 4efrcrrue [SIII],
}t comanenulo, uMerotrlr4xcrr AaHHbrx ua6nrogenzft uegocraroquo, sro6rr oArro-

BrraqHo pemErl eror BoIIpoc. B cauou nqpe (ogua rouHa), rge uJIorHoCTb,

n") 100, AoJrlr{Ho 6r,rrb cyulecrBe}lgoe BJIII;II{gg yAapoB Bropolo poAa Ha

urrTeHgtrBrroCrs Irrrr. floatouy B AefiCTBLITeJIrHOCTI[ /rr2, ;qOlmua 6r'rtr, Cfritt,-

11ee z yqer aror.o rpuBeAeu r 66nlmenty suaqeHtrIo rel,Ineparypl;I. Oruocu-

TeJrbgafl cna6ocrt .I1q,4N, MOX{eT 6Urr' peayllTaroM yI{e}IbIIIeHrIfl I4OIII4SaUI{I{

rrB-Ba BEICoHoli: rliloruocru.

* Itporvre [SIIi], oxJlai.HAaroqee geficrrue Moryr or{a3arL rrIrEnI{ [N II] t't [S II], xo-

TOpEre AoiIrr{EEr ycI{JILIBarr,cs }i HpafIM ryMaHEOCTfi.
** B pa6ore [8] ne yvnrr,rBaJracb 3aBr{cr.rr.roorr, IrapaMerpa ceqeullfl noa6yxAeHlul or

sEeprr4l{ aJreHrpoEots.

vsufrsar\friil qncilo uoHoB SIIl yne;rz-

Dro rrptrBeAer H trBMeHarrrrc ) 
'aqupeq'

,HP

L50/o or nptrrrf,roro Bbrrre BHaqentrrr

1:2



S 4. HETTPEPbIBHOE I{SJIYTIETIUE TYMAHHOCTII

B uacrolrlee Bpel{rr cquraercr [5], vro HenpephrBHoe flBryqeHre raao-
Br,rx ryMaHuocreft (unauerapusrx) n nlrgnuoir o6nacru c[enrpa BosrrtrHaer

B pesyirbrare cileAyrcrqtrx rpex rpoqeccoB: 1) peHou6nnaquu BoAopoAa

(uamenorcxufi nourrauyyiu), 2) pexou6rHarrrr; r,rorrtrBoBanHoro reJrurr (aua-
.Jror' ramerloBcl(oMy l(ourr{HyyMy eogopo4a), 3) rrepexogrr 2s - L s BoAo-

po^Iroro aroMa c rzaJryqeu[eM [Byx r{Ba}rroB (2q-wztryuewlle). tlro6u npoqecc
.2) r.ruen r{ecro, Hy?r{Ho, qro6rr r4MeJrr{cb lrorru ]Ie III, a 'rart Har{ B Ari${ya-
nbrx ryMaHnocrfx I{x BaBe[oMo Her, To aror ilrexaHlralr o6paaoBaHrrfl He-

trpeprlBHoro trBlyqeHr4fl ornaAaer. Arx ygo6crea BBoAtrrcfl Beruq[rra
f

/r, : 103 , r4e 11 conr - oHepll{fl trsJryqeHrfi l{ellpepblBlloro cfler{rpa
,HE

,r Aaunofi JIrrr{He BoJrrrr;r) paccquTaHHarr Ha 14. Tor'Aa I.). rrpeA0raBtrTc.rr

s nuge [5]:
It : Ix(H) + r!-fiu-% It (2q).

Berz,ruHrr /i(H) n 17,(2q), xapanrcpr{Byrour{e paarrrrrHbie cocraBJlflrolqre
xretrpepblBlroro cnenTpa rvMarrlrocrrrr, BaBucflT Tax?fie- ,r or Tr. flp, T"=:
:8200' (cpegnaa reMreparypa tyuauHocrr) u )' : 6000 A, reopl{tr [aer
cJleAylorque qtrcIeHIIbIe sIIaqeIII/tfl gt'l I (H) n I (2q):

/cooo A(H) : 1,52;

TaH qro o6qee /uooo A :2,1.
lconL

/oooo l(2q):0,58,

@r.m. 8. ltoppenxqlrn Me]r{Ay 1cont7200 4 Ir /gU

Peaynrratur raauepeur,rft Herrpopr,IBnoro crrenl'pa ry\{arrHocrlr NGC 6523
rrpeAcraBJreHnl Ha {zr. B, rAe rro octr a6c{zcc orJro}r{eHa uuTeHotrBrrocrr,

Jtvldlix HB, IrO OCrr OpAr{rraT - uHreHCrrBHocTb rrelpepblBrroro tr3IyqeHtrfl
n roft H{e roqne ryMauuocru? paccqtrraHrrafl Ha 200 A nenpepbrBHoro clerrpa.
Toqxn pacrroJrararcTcfl BAoJrb upauoii, TaHreHc yrJra HaxJroua Horopofi pan-
uaetcn 0,31. Curtaa, ur:o /gu I IuB:0,28 [7], uorysrlM ,qnn luooo a BeJrrr-

sErry
loooo A : 5,5.
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(3)

(2)



9ro a 2,6 paaa 6onr,me BHaqeHr{.fl, npeAcxa3hrBaeMoro reopueii. Mccnego-
BaHIIe BoBMorr{HErx Omu6ox B onpeAeJleuwa I"on1 , cB.flBaHHbIx C TeM, qTO

B rroJrocy AJrff nenpepErBEoro cner{rpa rronaAaer ilulH]/.fl He I 15876, a raH?fie
Apyrux BoaMo)r{Hbrx omu6ox, rroxaaaJro, qro oHrr He rrpeBhrmarcr v l\/s.

Becrua rro6onnrno, qro AJr.fl ryMaHHocrr{ NGC7000 (<Ceoepnar Aue*
prxa>) Ha6rlogeuuff Aarcr:

lsooo A : 4,0, (4y
sro rar{xre B ABa paaa 6onrme reopertrqecxoro. flo ganHHM pa6oru [12],
rAe np.aBoAflrcf pesyJrbra16r rra6rroAeuufi 6onr,moro qr{cJra ryuanuocrefi
B HenpepBIBHOM u3IyrleHuu, IIOIyqaeTC-rI, uro 1so-t11,; rr] : 3100/'cont OnoJIO

/ /r*,rl ^ ,-\II 6000-58004. Ecnu vqecrb BrnrnHue tNIII (corrracHo 16l,+= :0,45 
),

\"'o/
TO ./so :2L401r, cont , ol}iyAa

/oooo ,l : 4,1 , (5)
Cro.',m xopoInee corJra(:rre Reruqtrrr (3), (4) , (5) , roryqeHHr,rx rro rpeM

coBeprneHlro HesaBlrorrrvrblr\{ Ira6Jrlo[e]ir{flM r{ ArLa paSrihrx ry\{a}rHocrefr, npap,
Jl[[ MO]nHo cqtrrarb cnyuaiilruu. orlrerllu, qro cpaBrrerrr{e reopru c Ha6rlo-
[,euurrlriu lprfl rrJraHerapHbrx rynaarruocrert [5] rar{?fle rro}ia3brBaer B prAe
(;;rlJirraeB sHarrurerr,Hoe rrpeBblmeuue ua6nroAaer,[,rx uHreHCuBHocrefi 11 I.IaA
teoperraqec,Hlrlru. flpuvurra ranoto pacxolr{Aerru.fi rroxa errle He .acna.

$ 5. trOHI,ISAIIr,rf KI{C,TOPOAA. BO3E}'i{nAIOtrU,rE SBDSILI

_Vme upu 6ernou cpaBrreHurr {ororparpufi ryMaH}rocrr{ B ryqax He6ynnp-
lrrrx lunufi N, * N, lr FIo nerno ycral{oBi{rb HaJII{qI{e soubl cBeqenua [OIII],
Becr,Ma rpanunruofi crpepnuecroii {opuu Bonpyr BBeBArr HD 164794 (O5) :
: 9 Sgr. Ha Slrr. I upegcrauJreHa lrorrr{Bar\r.fl r{r{cJropoAa B paaruqHbrx roir-

Hax ry1\[aHl{ocru; r1sg313 o,rraqalor orHo[reHr{fl 
zo I]r 

-_qtrcer aroMoB ItucJIo-
/eo Ir

poAa B craAr4r{ [oHu3aqr4r{ O II rr OIII, Br,rrrr4cJrerrHbre [ir.a Ha]r{Aoii roqKE
ryMaurrocrzt. IynxrzpoM orMeqcr{a BoHa cBeqeHrrfi TOIII].

Ua pucyuHa xoporuo Br{AHo, qro B Boue tO III] aro oruorrreHue troprrAxa
7,20-1,50 tr Br,rrue, a BHe ee orro ropflAna0,40-0,20. .I[rx 6orrmerZ HarJr.rrA-

rlocru rra rol[ ]r{e pucyrr}ie r.patpu.recnn npeAcrarrJreHEr rpu paBpeaa -
5, 6 u 8. IIo ocn opAr{}rar orJro}rieHr,r BHaareHrt.fl #"rrt , no ocu a6cqucc -
fr"arorrrr. IIp, pacarere uoHlraarlpru rerrtreparlrpa B .rrApe ryMar{Eocrr
trpzrr.rrra panuofi 8500". He6orrurofi 4o6anounr,rft IraHcr{r{yM cJreBa rra paBpe3e
B o6saan BBeBAe HD 165052 (O7). Clelyer omrerrrrb, qro ora BBeBAa noa6yrx-

AaeT .TItrIXb OaIeHL HeSIraaIr4TeJIr,HyIO qacTb Tyr\raHI{OCTI{, KaI{ 0TO BIIAHO HetrO-

opeAcrBenHo na Sur. 9 u 1, 6. Ha $ororpa{znx ara rracrr, ry\{aHrrocrtr trMeer
r,z4 ue6onr,Itroro E{ryTrrria, Bbrr.f,Hyroro B Harrpar}ileHtru Bocrol{-BatraA u pac-
IIo.TIolr{eHHoro na t',5 mrfiHee BBeBAbr HD 165052. Ec,nz 6n ora BBeBAa HaxoAu-
iIacr, BEyrpI{ TyMaHHocrll, To oua AoJrrfiHa 6r,rna 6rr trolruBoBarb rtl{cnopoAi
ozJrbHee u B o6GeMe BHaqureJrr,Ho 6olrruelr, qeM aro na6trogaerc.E, TaK Harc

ee ctrenTpaur,nr,rft r{Jracc - 07. Boalrorxno, rrro oHa HaxoAI{Tc.rI BIre ryMalr*
Hocrtr, 6.rrnrre R rrarr. 3ro uo4rneplr{Aaerc.rr re}r, rrro ee ryrlenafl cl{opocrl!
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Ea 6 xw/cen MeEbItre, uelr y g Sgr, xoropafl EaxoAurc.s B r{eurpe ryMaulrocrtr r(

Iro-BEAtrMoMy, ABtrrfierca BMecre c nefi. Oguaxo B oroM cryqae Heffcrro, troqeMy

BseBAa HD 165052 tre uoutrayer reunoft Mareptru, noropaff EaxoAurc.E Ha

(Dnr. 9. Ilonraatlnx HlrcaopoAa f pl[) u purnr* roq*ax ryMaHlrocrl{
\zolr / -

llyufirup - SoEa cBeqegltfi [OIII]; Ea HurrHe[r prrcygHe: HpecrIrru - 
pagpes 5;

cBerJrble Hpylr{HI'I * pa3pea 6; TeMEhle }rpy?Hr{l{ - 
paapea 8,

rpaHtrr{e ryMaHrrocrtr u [poe1rrrpyerc.fl Ha Iree n6nuar or aroft BBesAbr. Ocranr-
Ebre BBeBAbr cnorrJreHtr.f, trr[eror clreHrpalrbHbre HJlaccbr B0 u noaE{e, [oorol\{y
ouu He lvroryT troHtrSoBaTb o II u BrrocflT cpaBuqrelbno ne6onr,mofi BHlraA TaH-

E(e B Eorrugal{urc BoAopoAa t13].

S 6. IIJIOTHOCTb I,I }IACCA TYMAHHOCTI{ NGC 6523

$Aexrponnafl 11JlorlIocrb ryMaHHocrtr onpeAeJlflJlacb 1lo a6coIIOTuOfi ap-
IrocTu n nrnuu HB. Corracuo [7], a6Conrctna.s EIIreIIcuBIloCrr uuuun HB

15
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Infl cryqafl <Bri u 7, :8000o paBHfiercg

I Hp : * ru. 10-26 
\n"n*d.s,
S

rgE .9_ ToJIII{uHa TyMaHHocTI{ BAoJIL Jlyqa spgHug. C.IETag TyMaHHocTB oAIIo-
poguofi u IIoJIo)ntrB ft,s: n+, 11oy1yrluM

nZ: rc*+.
flo uocnegurr{ onpeAeJrcHurr}r linoucoua [14], ]laccrorrHrre Ao cnorrJre-

nrn NGC 6530, gaxoArrrqerocn, rro-Br4ArrMo\,ry, BH\rrpr{ ryMarr}roc1r.r,r, paBrio
{580nc. Tynrauuocrr 6rrra paa6ura rra rrflrb aou (oureveHr,r na {ur. 1r palr-
cftrlMa rlur{ipault), rurfr r{oropbrx [onpe4elaJrnc]; cpe[]ree 3HaqeHr4e I:HB' a
TaH]fie S, V, n" a ful , rge T/ - o6,r-elr, aanrauaenarrii 4anuofr aouoft, ,, ilI _
Macca ra3a, Bar{ilIorreHHofo R at.ot{ o6.reue. Pea5,nrrar:nr nr,tvuc;Ieulrri upu-
tseAeHbr s ra6.n. 3.

(6)

(7)

/ (rspo)
1I

III
ru
V

7.I (cra6oe uore)

0,044. t1az

0,9
5,5

18, 6

62,0

Ta6nuqa 3

8

180

400
940
200

4,4.1018
12,0
26,0
36 ,0
43,0

220

40
ZO

18

5

It aouc VI ourocar:cn crra6oe noJre BarraArree 14 ceBel o-Barrailr,iec ryMaH-
HOCTII B BI',AC 6OIrrUOii AYTII, A TAITE(E ]IOJIE I,IA BOCTOTIEOTf HPAX] TYMAHHOCTtr
(ua $ur. ! u2 rre nu4no).

Hyixilo orNlertrTE, qro pe3yirlTarrr cI4JrBlIo BaBrrctrr ot roft reoMerpurre-
orofr {opunr, noropa.E frpr4n?rcr,rBaercrr ,r'yMaHHocrrr rtlu qacrrr ee. 3ro
B nepByro oqepeAb HaCaercfl !raccbr ryr{aHrrocrtr. Tax, uau60tee rorrHo
(ue-aa [pocrorbr reouerpnr,r) Macca olpeAeJrrrerctr l\ilfl eon ,I u .LI, gnn aon
III u.rZ-uenee roqHo, a AJrFl aon I/ u I/1 Boe\,rorxur,re oun6xr.r R otrpe-
AEJIEIIUI{ MACCbI MOIYT AOCTIIIATb 3-5 PAA. O6IqAX MACCA TYMAI-IHOCTI4 IIO
BoAopoAy M=:1780M6, & c 5rqs1sr4 reJrrrrr M:=2500Mg. Buonlre uoe-
MolItHo, qro 3Ta BeJrLItItrrIra Balrl4)rteHa, TaI{ KaI{ BltatrnreJIlHyro f4onro Maccbt
TYMAIIIIOCT'I COCTABJIfIIOT CAMI,]E BI.IEIX}IIIE O6ONOUXII, I{OTOPI,IE TPYAITO YAIECTb.
flo onpeAeJreHr,rrrr{ IlIaiiua v. laae [15], Macca ryr{a}rHocrn cocraBJr_fler
3200 l'Io, a rro r4BMepeuu.rrM Eorrecca Icu. 16] - 550M5. flocneAHflrr BeJrtr-
quHa, cyArl rro lrJrorlroctr (cu. ra6n. lt), ro-BE[zMoMy, orHocr4rcrr roJ]r,Ho
ri qerrrparrbrroit o6nacrtr ryMaErrocrz (aolrrr f , f I, III u tV), l$n Horopoft
IIIafru z laae Aaror BellrdquHy BB0 Mo. Hamuj orpeAeJrerrtrfl Maccbr AJrrr
eroft o6nacrtr AaJrrr Berr{artrrr{y, paBHyro 540Mo. flo pagzona6rro4enuau ua
rracrore 1"390 fu[a4., Macca ilelrrpaJrblror-r qacrr( ryx,raHHocrtr paBr{a 2Zo Mo,
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a Macca Bceii ryManlrocrir -2750 Mo ['I71. Boo6qe roBopr, Irer(oropoc co-

BrraAeHue BTEX orrpeAelerrrnrli nrolr{er 6rrrr .rlrcto c.nytrn;*rrrt, Tart r{aI{ paa-

Hbre aBTop6r rrpEIluMaIOT pasJrlltllrble paccTorllrlrfl [o TyMaH]IOCTIT, a BO3-

Mox{rro fl reoMerpr{qecltylo r[opuy ce, or qero oIIJILITI BaBxcr[T fl M I{ ne.

ItraltH u laBe Eorrecc If poHrru Becrepxayr

|tr"

ru lMs
flpruntoe

paccroflEtre

trD

3200

hnc

qerrrp.
o 0racrr,

90

550

L,4 nnc

IICIITP.
o0 racrb

40

540

BCfI
TyMaH-
IIOCTIT

,1

1780

rler{rp.
oOracrL

BCE
TYItIaH-
HOCTb

270

230 2750

,tncl,L 1,4

Ta6nuqa 4

;;l ,*
o6racir, I rYMaH-

I HOCrb

120
830

1,6 nnc

Cpegnnn trJiorlrocrl Tyr{aHHocrLI 11o nflTl{ 3oIIaM - 27 aro*toB' c,t L-3 .

llocno;rtHy rrJIoTHocrb HeoAHopoAI{a, yopeAl{eHlre ItBaApara rrJIorI'Iocrtr Aaer

3aBr,rlreHr{oe SHaqeHtre n€, oAHaI{o o[E6lta BpfJA JII{ 6Onlme, ueu B 1,5--
2 paaa.

O.ruerurr, Haliorrer{, rrro r{a $ororpa6uax ryMarr}rocrpr, cAeJraHIrrJx c oqeI.IL

rre6orr,ruoft axcrloaldrll4ei,i (-1t) , BbrAer.flerc.fl ,lApo llaSivlepaNla MeHLure 1/,

r{oropoe fiepexoAl{r B ABe Ty}[aHIIbIe BBesAoqItE - ADa yBeJII(a c cuJIr'HbIM He-

trpephrRrrbrlr crexrporr, o6rrapyxteuHr,re BeJr],xe [181. llnoruocrr; aroro .aApr'Iil]-

na HarlrHoro 6orbtrIe 200 arouon 'c.az-3.

S 7. OIIPEIEJIEHI,IE IIJIOT}IOCTI'I TY}IAHHOCTI,I [O PAAI4YCY tsOTIbI H II

Sror uero,q o11pe4eJleHu.fl trJIorllocrrr rrlleer ro rlpetrMyrqecrRo, rITo Ile
SaBUCtrT OT TOJIIqTHLI Tyl\{aHI.IocTfl, oAHaI{o II3-3a p,flAa HeoIIpeAeJIeHIIocTei',i,

CB.aBarrr{ErX c dtu3u.recXrl\{tr trapaMerpa},Il{ nOa6ytn4arOrqeii SBeBALI, a TaI{-

ir{e c a$SeHror{ [poeHI{EII, oH ]\{O}Iter CJI}}I{Erb TOJILI{O ltali AOIIOJIIIU-

TeJIr,Ha-fl, IreBaBrIcI4NIa.a oIIeIII{a IIJIOTIIOCTI,I. flpu erOlr, pa3ylleeTc.E, BIIAI,Ii\{aII

rpalruqa ryr{aHrrocr[ R Aa]rrlot\{ HarrpanJreHI{u or nos6y}r{Aaloqeit SBeBAbI

[oil]I{rra 6r,rtr uuenuo rpalr[qeli aonr,r H II, a u6 peByJILTaTo]I Italtoro-
uu6y4r Apyroro a{$enra, cnair{etl, pe3r{oro rra4errz.fl rrJlorlrocrtr Ty]\raHIlocru

r{Jrtr [poefiqun BrrepeArr Jre]r(arqeit Tel,rrrofi r{areptrfl. Jlerno peru[Tl oror Bolrpoc

D roM cJryqae, HorAa lra rpaHIlIIe Tyr,IaFIIrocrl{ trl'lerorcfl He6oilr,mtre Ilo.flprraHfl.fl -
peByJrbTaT l4oHtrBaqutr [nOTHofi reMHoft l{areputr, rpaH[rlaqeft c eorrOfi

H II. tr{ruesrro ral{a.s ltaprl{Ha Ha6IIoAaercrI B ryMaHHocru NGC 6523. IIo-
cr{oJrr,Hy paA?ryc BoHr,r H II (so) BaRrrcr,rr or rrJlorrrocru, To ecrecrRellHo, qro

npfi rreoArropoguoii rrJrorrrocrr{ so 6y4er paBJlr{rrrro B paBHLrx IIarrpaDJrelr[flx,

r4 ryrlar{}IoCTI, IlpurreT IIe[paBtrJIbII){o $opMy, rlptrqel{ D ror{ rratrpaBJreIIlIu,

rAe rrJrorlrocrrr r[errrrrrre, paAuyc Borrr,r H I I 6onr,rue, !r ryNlalrlrocrr, AoJlir{ua
cueruTr,cfr Ha 66rr,rxtrx paccToll{I{flx oT BBeBAET, Bce ero xopouo corJlacyeT-

ca c ua6rro4aer,roll cfopltor,i r flpltocrLro (nnotnoctrro) tyuaunocru NGC

6523: runnnr{aJrrr}roe s0 Lr Mar{curraJlr,Harr rrJror}rocrl B roro-BarraA[Io1\1 IIa[paB-

2 I4tnecl:rr: Iiplnlclioii acrpo0uar.t.lccliol:i oOce J)llaroprlIl, T. XXIII
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JIerlI,I[ or SBeBAbI 9 Sgr, rIrI]IpINIaJIbr{arI IIJIoTHocrrr !r rraHcrrtraJlbrroe s0 rJ ceBello-
BocrorlHoll }larpaBJlerlupr or eroft SBeBAbr, Taltult o6paaou, He Bo3rrrrHaer Hrr-
xaHr4x colrnelrufi B Tolr, rtro rjr,rArrrlafl rpaHr4qa ryMaHllocrrl ecrb peByJrr,TaT
IrcroqeHr4fl nonuayroulefi paArraqrrr noa6ynrAaloulert 3Be3Abr. Ha Haprax
fla.irolrapcnoro arJlaca BtrAlro, rrro onoJro ryrralrrrocrr{ T.ar{yrcfl noJrocbr rellnort
Marepl4r{. Tlurepecno, alro artr rroJrocbr oco6eHno Balrerrrbr raar, rAe rparrr{qa
Tya,raHrlocrr{ 6nprxe H 3Be3Ae. TaU lne, rAe ryllaHHocrr, r.EHercfl AaJreKo or
BBeSALr, telrsoft tlaTeplrlr He3at{errro, BoSlloxttto, oro roBopr{T o rotrI, arro rlo
HpaiaHeii iuepe qacrb raaa ryr{a}rHocrtr o6paeyerca or r{o}uraar-{rrr,r oripymaro-
rqux rracc xoJIoAHoro ra3a.

Oqeuuu cpeAHroro rIJIorI'IocrL TyrlaHlrocrrr B HeHoropbrx nalpaBJreplr.qx or
BBeBAbr 9 Sgr. Pa4uyc Borrlr [oHrr3arlutr, Bhrpa]fieHr{r,rri n uapcerrax, paBer1

ss : [Jn-'|". (B)

rAe [/ - uapauerp, BaBrrc.Eqrafi or cnerirpaJrbrroro r{Jracca noa6yiH4arc11ei.i
BBeaAbr. Corracuo [13J, AJr.E BBeBAbr 05 U : BB. B ra6;r. 5 upegcraBJre]rbr
SHaqeHtr.fr rrJrorrlocru, Bbrrr[rcreHHbre uo {opuyle (B) 4na uerbrpex HanpaBJre-
Htriii, oTue.reHHbrx crpeJrxaNrtr ua Sur. 2.

Ta6nrrrtl 5

IIanpaBreurre or BBearlrn g Sgr so, nc

-1,3

tre, Irn,ulc.rcrtroe
lro q)opilyre (8)

4t-t

18

n g,nst,tttcrtelrttoe lra
aocorrorHoii flpfio-
crrr l nllHurr II,j

7

5
A,

Cencp
IOr .

40

60
20Ccncllo-noc.rol( ..

1l rrarrpaB.rrcuur Ha nApo rylrarrro(TIr
(c rrporrrnouorotrilroii cropoHrn fl;1i]ano oruo-
rlcunro r{ 3Beil/le I Sgr nlreercrr ror{rroc

B IrocJrcl{Ite'\I croJI6r(e rrprlBel(errbr cpe/-{rrr.re BrraLrerr.l,rfl rrJrorsocrlr /2r,
ubrrlrcJr0rr Hrrre llJlrr 3Ti,rx rrzrrrl)alJreHrrii rro Aarl]rrlil{ 'ra6.rr. 3. Xopoluee cri-
rJltlcl'lc rlerH/ly 3I1arlcllI,Ifllll4 /?e, .rtafi/(eIIIIbIM[ tro a6corrouroi,i gplooTrr ]i "{rr-
unu I[1.1 Ia rlo r]eJrr,rrrtrric pa/(r{yca Borrbr }I II, cl6patorauuorl auea4oii g Sgr,
IIoArllepiliAacr BLICliaBaIlttoc paIIee r\rrr0lrrre 0 Torr, (rTo 3iJeBAa ]lD 165052
(O7) Lre Ilplrllrlrr\ritcr' rrorrrr.r rn,rriarior.o vrracrlrfi ]] ,rorrr,raarplrt r.l sol6yilil(c1l1l.
ryrlallltocl'I'r N(lC 6523. Iracxr)i,ti4ell,I0 u noctreTqnoii crllorie r.a6,rr. 5 rro;nelr'6ul.r,
pC3YJIblI'aTor\l 'J'o['o, tlltO OII'l'l'lttCCIiafl 1'OJIII{a a4pa 6oltr,rUC eAtIri14I{LI, IIOETO}Iy
TO"TIIIU'IIIil l'l3JIy'laIOII{eIO C.rIOtt r\ICIIbIIIO IIpU}IfITLIX I)aBIICpOl , II tzc,.tIai,ii{CIIIIOe
uo a6co.ulouroii ,r ltriocrlr t] Jlrlrr{r,r I,[,q, rr.1rir111g y]lcJrr,lrlr.r.I.r,. I-),ro uo4rt;e]jir{Aaer-
crl'tetrt, 1r1r'o Jtyrloljarl ctiopocTl, rrlil)a lta 12 ti,ttlcen r\retlLIIIC, rrOnr cItopocl.];3lJe3ABI
9 Sgr [19]. 1loc.ueguee, ccJlI Irllrllrl'rr, lo.um,nrarrrrre, ulro fll{po .yrraHroclr.rr
pacl'oliaororr o l1iu6;rrrar,lrc,rri,rro rarioji lic cnopocrr,ro (-15 h.,tt,lcch: - cnopoc,ul
llrylta r] o6.Tract'rr H II), totlopur o Tor\r, rlro trrri rra6.trc/,(acll ro,Trrrrro o6paqc.Lr-
Ir)rlo li Ha,\r 01.01)oily, 1t, c. i,tci,ioluliLu.c.ril,rro t >1.

7,9



3AT(JIIO tIDI{III'

'l YuarruocTr, NGC 6523 aalre,ralrc"rrLua cl]outlrl ctp)ri{lt}rprrrJrrn ocoScurro-

cTfl,uu , cuflaaIrIIr,ItMr rlo-t]lt/{rlrlo}I}r, c D]roJIIoIII,Ieii tylratirtocrll, r,r u oco6eHuocrrt

c Arilrrrielrrrflr\ru I.aBa u ueii [15]. O6onoulttt c rraccaxll{, rl3nleprreNILIi\ltrI corlrfrr\IIr

uacc Co,nuqa, lr 6oilee rour{t4e o6paaouarrlrfl r,r AeTaJILI B r]lr/\c /.(JILIHlrrJx IrIIt)/llor
u clicrJlrrx o6o71n0B lra I{pafix I'yrIa}IHocTtt l{o[yT 6rrrr, pe;5,,'rLTaTo,\I (u{tIor0

r,r rolo il{e rlexarrlrBNra, a I,rlrc}rrro (crpe6a.Hr,rrl)) pacutrlpflIolqLIrIcfl lroul,lBoBaIrrILIrI

IOJ)ri rl [Nr IaSONr x0"r]OArrbr,\ ]\raCO rr07l{3r'etsA}ror0 raSa rr 4a"rrr,1rei,irtr:ii t,I.orltlaarlttlt

0Tr,r\ uacc. B rex uarpanJreul{flx, rAe rrJrorfrocrr, r{e}I{BIJeBAIIoro I'aBa 6oilr,urc,

rrpo.(rir{}ne}rrre Borrbr H 1i 6yrer xrol(Jrcrr}rec, a ecJlrr rIJIorllocrr, <clpc6euttor-o>

l'aga c'r'iirrer orrern, 6orsruoii (n. >:103 r'.,tt-lt), ot.Lo Nroflter corJCeNI rlpelipar],r't'LCrI,

Tati 1t1'o Ha rpatr14qe 65,71er ArrHai\nrrrecHoe paBI]otJ0clie.

IIcxr-rgx rr3 r'r.{uorea6l CnI{IIepa - Oopra [20], o6paaoBatll,Ic o6o;ro'reti
rr o'rol)laBlruxcrr /Iyr Nroffilro rP),6o [pei\cra1]trrr, ce6e cJteAyrorql,r,\I o6paao,u.

O6paaolanuuccrr Brryrprr rrJrorHoro xoJro/{rroro I'a3a I'o}l.trrr'[e 3TJcBALI o6paayrol'
pacrilirpflroulymcrr Sorry H II. ilto l)I{3bIIttlcu ll oltp)riltarcu{erl rase yi(aptryrc

BO.r[r),, ciritrtrarculym Ia3 rr trp[rljoltfltr{yro ci'o B Ar]Iririclrlle. cretre.tr.r, ciliaTllfr
tr()lior' 6srr.r, uc.nr,lHa I,tB-Ba rolo, r111v i'al 6ucr'1'lo oxJIaili,I(acrcfl l,IiJIyrlellrrerl

[211.']lanr,re o6.uacrlr c][raroro laBa ]rrll[rrbr r] riorJror{,enur.r rrtl Iiallrax flano,rrap-
cnoro arJlaca r] rrexorollbrx riecrax rparrl,rr\6l <JIaryrrr,r> IiaIt rloJrocIt[I, pe3Iio

olparrr(rcHribrc o ArJyx crolrorr. flpn pacurr,lperlurr aortrr H I I otrtn,rectiafl roJrII{a

tn1..r'perrrreli rracrlrlytraHuocrlr rraAaer, rr u,xotnrri.i l'aB TIocrerlerluo l{ortI{Bycr-

ca. o6paayx rpnrIC o6ogrtr,t [22]. Ecnr,r yi(apua.s Bo.rrlla Aoi'iAer/Io otrottr; paspe-

r{cu1ror.o }re}rtaBeB/Uroro raBa r,rJru yJrr,Tpa{inonetor;oe I,IBJrytlcHrlc itl}eitA ycrl-
Jrrrrcrr. 1'o ttorruBaqux 6y4er' rrpor4cxolgarr, 6rrctpee , uetrI IraoJral,r]]aurIC rroBr,Ix

r\rilcc raBa, rr rlccJ, 6aprep rroil{er onaaarr,cfl rIorlICoualllrr,ru. 'llor',r1a rpatll,Ir\a

aorrr,r H II yrl4e.r /(aJrr,r[e u rlpr,r onpo4oJre]rrrbrx ycJrolrlrlx i\roirte'f o6paaottatr,cx
norrr,rii 5apr,ep, tioropr,riit ll&Tetr roir{e I,Iourrtyerctr ?r Il B!{/-{e yrlJrortlellirH crrJrbllo

ur,rlrnr\,r'oi,i (iclplnr ocrarrercrr r;rryrpr{ aonr,r H II. Boauotnrlo, trro o6paeouaul,re

060;ro,reri cn.sgalro c rarioro poAa rrpoqeccatrIrl. B no.nr,l;, croro rorJopJ4T ror
tfarir', ,r'r.o oco6eiJrlo rrJlorrrr,Ie qacrr,r o6o.uo,rett Ha6rloAarorcg I,tMeIIHo B Tex

I{atrl)aBir0Hr4rrx, r.Ae rlt,reoTcfl 6ouHue BCC.fo Tor\{IIOii ,rrarepr,rt.r, lIcrloclloAoTIJe}IIlo

rparrluarrleii o rlr\t&rrrroctsro. ilo, $ati'r, -119 r{&ccrrl Irolt?Itc o6paaotlattruurxcx

rilrernlrr,r.x o6oro.teit 60rr,ltrc, rIetrI trraccLl BiryrpeIrHI,rx, ecrecrllel:tuo o6Gfloltrl-

errcrr r l)rlMr{ax l{3iroirte}rHrJx npe/{clanJterrt,rilt rclt, rITo our,t 6o.nr,ute rro trJIoIIIaAtr

rr cr'pc6aror 6otr,me IIeE(SReBAUoro I'a3a.
'l'ariu,rr o6paBorrt, crpyltrylra rynlarllIocrrr i\C]C 6523 I'oBopllr Il IIoJl6sy

Il,t llo't'c;|r)l o6 o6paaoualrut,I TyIIaIII,IocTci.i ilyTe\I ilorIrI3aIIrII4 xo.rIoAuIJx llacc
l\l(,;li;ill(,ir;(rIo, o ] 434.

O'r'rtc'r'trlr, rrro nylrallrtocrr,r rllrta (Jf aryHbl)), 1] lioro plnx coxpall l'IJII'tcr,

iio;il,r{a, yilJIoTilCrtl,rtt, IIJIoTI]bTC fl/{pa u Iroo6I{c cltJlLlIa-a IioHqeHTpaI.U,IrI

r.a;ra ri .rKtITlly, /(oJririflr;r 6rrrb o.rerrr r{oJroAbrrlrl, I46o rilnue yIrJrotttleIII,t.fl ]tac-
.r.eriirur.o,r cro oriol)oo1'rrro Brlyrra (ortoro L5 r,w/cen). J4x rrarr,ri'i IloBllacr tIo/{-

ltB0l)ilij\ao ucfl TCr\t, rtlto clion.rIe.lil4rl, cBrI3ar,IIIbIe C T&Ii14rII'I llYllillllio0l'fti\II{r
Olt'it()cU't'('fl nO lt,\ /(l,taI'ilarllle ClleTl,I.[tOCl'L - CtICItTp I{ OiiL\l.blilI IIOJ].O/(br[l (6O;rl-

illlIlC'liio;Ile3i( r-.ulo.lrc /{oul.rlo 71o t'.rratrttoii noc;repqotrare.rr,itool'r't) . B raxr,re

2*l!)
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Torr XXIII, 1960 r.

ocrarHax cnepx-

,1.499;

o TOIII{OIIOJIOI(HIICTOII CTPI/I{TyPE I'I IIOJIflPIISAIII1III
OTPAIITATE JIbHLIX TyMAHIIOCTEiI

P. n, 7'ePut6ePa

IIpnrO4ArCA xapariTeprrOTI{HII TO}IITOBOJIOI(HI{CTbIx OTpaE{aTeJIbHLIx TyltanrrOCteii

,rrro ,yonorr*ocrrr B fkenAax. o6cynrgaetcn flpl{poAa HepaAIIaJILHOii (orrtoct't:re;rb}Io ocBe-

,qurortrr* aeeaA) uonrprr3aqtrrr cBeTa DrIIx o6r,enros. Paccuarpnnarotcr {tltar'tuccltl{e NIe-

XaH1IBM6I, I{oTopEIMI{ ilIo}ItHo 6nrio 6rr troIIbITaTbCE o6r,scgutr o6paaoranne TaI{IIx BriT'I-

*,yrrr arpy*ryi u o6,rutto* lI I. flo-nuAn*oMy, lt xoAe paBBtrrI'LE orAeJILrIoro o6rarta'ranue

uoro*rr* o6poro"ur""u rre Moryr, n ra6nro4aeuafi xaprl'IHa uorHe:r 6r,rru pesyJrlrarolf ocBe-

EerilrE rrpKr{Mrr sBesAarrrl roriltotolortutlcrol'I c'r'pynryplf, IIpI'ICyrqeii o6mnpurru o6la-

crEM I{ L

ON TI]E FINE trILAMENTARY STRUCTURE AND POLARIZATION OP

RETLECTIoN NEBULAE, by 1?. E. Gershberg,-- The characterislics of fine filamen-

tary reflection nebulae oI the type of nebula in Pleiades are given' 'Ihe naLure of uon-

raaiallrelativetoilreilluminatingstars)polarizationof their emission is discussed. Phy-

sical mechanisms, rvhich could possibly explain ihe formation of such elongated struc|ures

in H I clouds, ale considererl. Apparenily such filaments cannoL be formerl in the course

oI development oI a separate cloucl anil the observed phenomenon may be the result oI

illumination of fine iilamentary strucl,ure, characteristic of extensive II I regions, by

bright slars.

O4uOft lIB XapaItTepHbIX oCO6CIIIIOCTefi IaJIaI(TIITIeCHIX I'aSOB6IX tlrsns-

rrocTefi fBJIEIOTSTI paBJMatHLIe BOJIoIIIIIIoTLIe o6paaotsaHtr'I' BbIT'aIIyTI;Ie PI Bo-

ilonHucThre cTpyltrypbr 6r,ruarot caNlbrx paSHoo6paSHbrx TEfIOB:

.flpHtre o6oAntr Ha rpaHtri.tre cBerJrbrx T reN{HLIx ryMaHHocrefi (r NGC

7000, NGC 6523, NGC 6611, iC 434 w sP');
.flpr{tre IloJror(}Ia I }tpa6onu4Hoil ryMaHHocr[' fr' Apyrl{x

IIOBLIX;
((noci\,[ralecHuri raSoBhlit uol'on> - Tyn{arllrocrt' NGC

crpyftqarble rasoBr,re rroJl.rl - B co3Be3Atrz Jle6e4a;

clrcreMa BoJloItoH B ryMaHlroctlr NGC 2264;

TervrHbre ryNlal.rHocru B 'I'eJIlqe tr 3MeeHocl{e;

Torrr(oBoJIoltHucThre o6paaonauua B oTpaHtaTeJIbHblx TyMaHIIocTflx

flneRgax, or(ollo p OPh r{ AP.).
B uacronrqee Bllerrrr rreT eAurr0ii eBOJIIOqtrOIIHOft Teopuu I'asoBLlx TyrIaE-

rrocreit, noTopa.fr IrorJIa 6r,r o6t,ncnnTb BCe Ha6IIOAaerroe paBHOO6pasLIe {opxl

arrlx o6r,eltroB. I'. A. IIIaiin [1] noHaaan, arro pacrrupegue raBoBl;rx o6nanos

Ba CqeT TeIIJIOIJTIX I{ Typ6yJIe}ITHbIx ABU}I(eI{I4I1 Il nlarHlITHOlI nOJIe l{OiI{eT Ilpll-

BeCTtr rt O6paaOaaIruIO 'l'aIttrx HpylIIIOxIaCuTa6IIbIx BrIT;IHyTLIX CTpyI(Typ' HaIt

(r
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allrlccuollllarI ryrIaHIIocrL i\GC 11ril9 r,r rertllble 'f)rtrIallllocrlt n 'le.,rlqe lt 3r.rce-

Hocr{e. Corrracno llacrrcrarr C. E. fluneJrr,rrepa [21, uo.,lorirrlrcr]rre crpynrypbr
rrrna r)rrraulrocrcii NGC 6960-6992-5 rrolyr rroar{r{riuyrb rrprr yAaprro}r

n;ar,rrro4er,icrrrr,lrr c6ptilrJellHoii o6o.iro.rnlr Cnepxuonoii c lre;rieuellilHbnr raaolr.
C. Ilorram [3] uoxagail, rrro rrprilre o6o4ttn ]ra rpanrrJ\c cBer.rtoii lr rcurioii
1r'\r\rallrocrei'r lloI.yr o6pasor;allcn 1r pe3yJlbrarc nlloABrr;Iierlrr'I r,IoHrr-

rlallt,ror]uolo $porrra R ylJrorlrelrnr,rx o6.uacrflx ueli3rre3/1Horo raBa.'Iariurl
o6lraaolr, r'lll,r ooBepr.uerrHo paBJrrrrrrrbrx l\rexarrlrBrra rrol'yr trpuBoArrrr,
tt rlo3ur{rinoJJurJ,rIo crpyriryp, r,rlremrqrrx Herioropoc urreruHce cxoACrro, 3To
uyiiriuo r,rrrcrL l nr,rAy nprr r{Iirepflperar{ur,r rioHRl)crrrbrx {oprr 4uS$yBubrx
l'),rranrr ocro.ii.

I

tr4ntepecnyro rpynly raJlal{Ttr[qecxlx o6T,eltroB cocraBJlaror ro]rnoBoJron-
Eucrhre orpalr{areJrr,rrbre ryrrannocrr{ Ttrrra ryrlaHHocrr{ n fkea4ax. B
ra6luqe nplaBoA.trrc.tr AaHHbre l4-71 o Henoropbrx ranrrx rylranHocr.flx, Ha

$rr. 1 lr 2 uplrne4eubr pertpoAyHqtrr,r c napr flalol{apcxoro arJraca.Srrr ryMaHHo-

'lyuannocrr

NGC 1435

NGC 1432

Ccd 34
TC 437
IC 435
Ced 65

Ced 429 a

IC 4ti0t a

rc 4601 b

TC 1287

BoBOyifi-
AarotrIafi
3Be3Aa

Xrlerope

tr{aia
rrD 28149

3767 tt

38087
42002

146834
t470r0
1tr71.03

t707 40

^ PaccroB-
bPx Hrre, nccl

3h40'
340
421
535
538
603

i6 13

1.6 1.4

t6 15

t8hz6'n

6

23028',

24 04
22 46

-130
-221
-6i3
-19 59

-19 48

-19 53

-70052',

86 IV
I]7 III
u6v
B5
B3
ll8
cG7
89, AO

88, AO

B3

126

220

t40
200

240

c1'Ir cocTorrl'r3 cr,rcTetrbr rloJIoliorr,ToJrrIInHalioTopblx],rrrol'lla n Aec_flTrtr[ ]la3 r\t0]lr)-
llc IIX AJITIIIbI II COCTaI}.IITICT O'I HeCIiOJILIiLIX COTbIX AO IIeCI{OJIbIiI,IX TbICflrrlIbIX

;1o.uett rallcelia. BotroNtra rrpu6JIr,raI{TeJrrrHo rrapaJrJreJrr,HrJ tte}liAy co6oii r.r

CJrerria 14llorIl)/TLI, trpnqenl uoIIIyT9CTLIO o6pau{egbr o6blullo it oc,cularouleit
3rre3/{c. 'I'yltaurrocul ocrjelllalorcr{ B ocrroBrrorr no3i(Hl,rilu B-erreaTlal{fl l,r rr]reror-
crI yHaBaIrtrfl 11a rroBLrlr.rclrlr)rro clerr,rrrocr6 arux:]neBA. Mopr!onor.u.rectioe
cxoACTBo c rarilrNrr,I Tyrrarrrroc'rrrNu I;rtrreroT oTpalr{areJrr,rrr,re o6T,eHTbr oIioJIo
p Oplr (IC 4603, IC 4604 r,r IC 21605) r,r 6ear,u.rsuuarr ryrrarrrocrb c r{ooil/{r,rrra-
ralrlra,:{71'14t",6:i 6"11'.BcecrrrryrraHHocrr,r6lr,rsnnriCo.rrHqyl,rrraxoArrr-
ctr HeAarIeHo or rrJlocr(ocl'r,r I'anart'r'lrHlr. Ha crlr{r{Hax rJ crrrrrrx Jl;rr1nt o}rrr r.opaB-

lIo norlTpacTriee, tletrr rJ npacrrolr cDere. ooroenexT pr.rrlecl(trre Iio.IIopr,rIreT])r,{-
ueclirlc Ha6Jrlo/lenrrrrlyrrarrrrocreft IC 4601a, IC 1160{l,r u IC 1287 ronaar,rBaror
IB],..rto oHr{ rrecrioJrr,rio cr{rree, ..tclr ocBell{amque }rx 3rlea/(br, nprrrrenl no rrepe
yAaJICHUfI OT 3Be3A r,rS6ErrOri qBeTa BOSpaCTaeT, T)rlraUllOCTrr Il1tU6;rUlriatOrCa
tro rltseTy r{ 3Bc3/Iarr.

o,)
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Taxulr o6paaolr, tro troJloinelrlrro n I'ararrrrlrte, rro crlenTpaltb]Iblr,r cBoiicr-
Balr ocBerqarcq,trx SBeBA tr rro cBoerry r{Bery TorrHoBoJloltHtrcrbre TyrIa}IHocrtr

He orruararcrc-fr or Apyrtrx orpalr{areJlbubrx ryrraHHocrefi.
Oco6rrli uHTepec rrpeAcraBJr.trer opzeHrtrpo]rHa noJIoKoH orrroctrTeJIr,Ho

JroxaJlbrroro r{arlrtrT}roro uona. ,(,ur. Xon;r ua6rroAaJr rloJrrrpzaal{trro cBera

BBeaA n rory or Mepour,r s IC 1435 E HartreJr [9], .rro HarrparJreul{e ]\IarHtrrnoro
Ilon.s cneAyeT BAecb 3a r{anpaBJrerrtrerr BoJloliorr, rrSr{e}rrr.flcb BMecTe c rratrpaB-

JreHtrer{ BoJrorror{ [orrrtrrnag0' Ha paccro.sr{trtr orioJro 0,7 nc. B rynranuocr:nx
IC 1287 r Ced 34 ENr uar\{epeHa rroJrrlptrBarlllrr cBera ca[,rI{x ocBeu{arc-

qrrx BBeBA; u o6orx cJrysa.flx rralpaBJrentre JroHaJIbr.roro rrarrrrlrrroro
rroJrrr coBrraAaer c rranpaBJrerrrerr BoJror{oH [9, tOl. Buccre c rer{, n6nuau
ryuaunocreli r{anpatsJreHtre npynHorracrxra6Horo Mar}rtrTuoro rIoJIfl, rIo-
Ilr4Atr[,IO]'Iy, 3a]IeTI'IO OTJrtrrIaerCtI OT l{anpaBJreHU.fl JroltaJrE,r{oro troJrtr

B Tyr{allrrocT.flx.
B nexoropux cJryrra.Ex HepaAnaJrbrla.g (otnoor,rreJlr,Iro ocBerqalorqux aneaq)

rroJr.rrpuaar{u.rr cBera calrofi TyrfalrHocrtr r\ro]Her yr{aar,rBarl Ha HalrpaBJrerrl{e

Marurrruoro uor.s n neir. ,I[eiirctnure.nr,uo, ecJrll cBer BBeBA],I rroJr.sptr-

Byerc.fl nprr lrpoxoll{Aerrtru arruaorl]orrrro rrorJrorqamrqeit cpeAr,r, trptrareN{

trMeeT lrecTo rle rlcTlrHlroe [orJrorqerue, a paccetlHrle, To carra cl]eAa
6y4er cBer[rr,cfl, tr uaJryqeHtre ee 6y4er troJrflprrBoBar{o ]r rrJlocnocrrr, [eprreH-

AunyJIflpHoft x nnocxocrtr rroJrflpuaarlrru cBera 3r;eBAnr. Creueus troJItIptrBaql{tr
paccerrHlroro zaJryqeHu.tr r[o]r{er 6rttr, sHa.rureJlsl{o Br,Ilre, arel,r crerreur, tto-
nrrprrBal{Eu cr:era BBeBAEI, ecJrtr otrrtrrrecna.fl ToJrrqa rrorJrorqarc]qeft cpe4r,t

He cJlurrrxol,r BeJrur{a. Tyllannocru IC l2B7 rtan paa coorBercrByer ranofi
rroAeJru: trBJlyqeutrrr ocBeqarcu{eit anea4r,r u cauort Tynfarrrrocrrr rroJr.EptrBoRa-

Hbr Bo BSazA,rHo uepneHAtrI{yJrflp}rblx IrJroc(ocT.frx, Ipnrrer{ nepRoe noJl.EprrSo-

BaHo Ha 7,8%, a Bropoe -:aa LB% t8l. B ryl{aHHocr.ax IC 4601a, b lr
Ced 129a rrJrocxocrr, rrpeulryrqecrneulrbrx noJro6aHurl pacce.rrr.ruoro r4BJIy-
qeutr.s, HaH tr s IC 7287, [epre]rAur{yJrrrpHa ri rrailpaBJreuuro tsoJronou [8]
(ua4o unterr, B BtrAy, .rro M. T. i\{apre.nL Aaer rla cxeMax rIanpaIlJIeIIlIe
I\IarHurHoro BeHTopa); aro rroBBoJrtrer rrpeArroJrararr,, arro a u yxaaaHHofi
rpylne ryMar{Hocreit noroHrra HarrpaBJIeHbr BAoJrr, JrorraJrbrroro I\{arH[r]roro
UOJI.E.

trllanectno, tITo pacceuBaroua-fi cpeAa, cocrorllqa.E trB crlMl{erl)[qrlblx rlac-

rzq (uru actrrn\,Ierpurlrrblx, rro 6ecnopa4o.tuo oplrelrrr4.poBanrrbrx .racrlrrl),
trBnyt1ng1 crjer, paAtraJrrrrl0 troJrtrprrBoBaurrrit oruocr{Terr},Ho ocBeu{arotrIero
Ecroqllrrna. TImenno rar{afl naprurra ua6[roAaercn n rrapr6onee r]Jrorrrbrx or-
paEtaTenLHI{x Tyl,ral.lr.rocTtrx, rAe r{allr]zrTHoc IIoJre, [o-BtrArrnro]ry, He IIIpaeT
cyqecrBeHrroii ponu, Eanprrr{ep rr ryrrarlHoctsx NGC 7023 t8l u IC 4604
[11]. Ecnu rxe trJrornocrr, r)rri'raHHocrrl c]laB]rureJrr,rro HeneJrr,rxa, To rrarrr[i]Hoe
troJre opueuTtrpyer rracrur{br. flpr atolr }roryr rrBi\rer.rurbcfr i,r noJrrrpriayroqlrc,
tr paccezBalorqze cBoficrBa cpeAbr. Paccelruaerc.n nperlrryqecTBerrrro
cBer, rrJlocfiocrr, noJre6anufi Horoporo napaJrJrcJrLna 6onrruort ocrr rracrrr-

IlbI; eCJrtr qaCTUqa OlluerrrulloBaHa BAoJrb rlanpaBJreHu.fr Ilacfipocr]larle-
Htr.rr traAarcqero trJru pacceuBaelroro crera? ro xoerlrpuquenr pacce.flr1rr.a

yr{eHbmaercfl, B nporuB}lorr cJryrrae - yBertrqrrBaercrr. Alrzeorpouua xoerp-

{uquenra paccerrHtr.E r}ro}r{eT rrpEBccTE Tal{?fie ri Tot\ry, rrro oTpa}naTeJrr,riarr
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Tyrltllnrocrl 6yTler: uu4la rra 6onlruelr paccToaHrrr oT ocBcqarr)rrleit :oea4ur
ITAOJIb r\raI]lrtlTrOrO llOJIfr, rrOrI IrOfrel)eri IIo.[n (rrlte4uonarae:rca ilcxilrlt{3tr
,{anlrca-fprrucTeii}Ia Airtr opr{errr&r\rrrr rracri.tq) ,1'. c.;lacr ]iaqecrlernro r;r ;lis
Ha6IroAaerryrc rraprrrHyr rl1t0 rT pacTertaHrle TyrrarrrrocTtr Bl(o.]ib UoJrrr.

Ha6rro4euurl rlelr{BBeaAnort uo;nnplraar{urr cBera BBeBA rrortaabrr}arot lI2l ,

rlTo rreirt/{y crerreHLlo loJrrrpuaarutrr cBera BBeBAT,I 1, tr ee ua6r,Irriolt qllera Z
IIlIeeT ltecT0 co01]II0IUeItIIe

2 ( 0,i0BZ. (l )

Otcro4a cJreAyer, rrro [Ieir{Ay Hoa$$uqueuralrtr rrorJrorqeHrrfl crJera c rrJrocno-
crbro noJre6anrart n4orr 6orruror,l ocr4 qacrr?rqbr /, ll r{ nollepeK DrorYr oca rc Lcyrqe-
cTByeT 3aBtrCr{NIOCTL

le,, - le .--i;-1< 0,08, (2)

rAe r - cpc;1nui,t rionr[r[r,rr[reur rrolJrorqeilr,rs. 3'ro ]repaDericrBo oBHarracr,
aITO CTCIleIIL 11O,IIflpl,I3aIlliI'I CIleTa, llaCCeflIlIIOl'o rteil{3tsCBl1}I6I}lII rIaC'I'r{ilaIILr

Ira rlaJIhIe yl'Jrr,r, rre Ao.rr;rir{a lrpcBr;rrrarL 896. llorrrllrrrrerprrrrccru.re Ha6JrroAe-

rrr4.fl o6napylT{r,rBaror [BJ HopaillraJrblryo rro]rrrpr,r3ar\[ro cBera orp&]rt&re.[r,lrr>rx
Ty,uartrrooTeii, CyrqecirllCrr[o ]rper]ooxoArrrrIyrc DTor lrpe/Ie.rr. IIo-nr.r4r,Ilrorry,

AeJIO lJ TOll , t116 IIpI,r l{HO.fO]ipaTI10}{ 1)tlCCefllIItlI ttil OpIIeIITII pol}aIIHLIX TIaCTII-

uax noDTo lluble oT llalHcrrrrfl lr ol'yT lrolirJlcr,rlrL cTerrerrb IroJItIpr r3ar{rr-Lr crjcT&

HacToJILHO, rIrO OIra npcBsoii/ter y]iasall}Iblii [peAeJI *.
Cne4yet rloArreplirryrl,r ',r'r'o IrellaAr.raJrr,lryrc rroJrrrpi,r3aqrrro oBCTa o6T,etiroB

o lielpeprlrllrIirl I,IllJryrrelt ncrl l]otlce IIc o6lrl;arc:rr,rro crflllblrlarL c ltBJIyrIeIrrIeNI

llcIlflTr4Bprcrcnnx EJrerrrporlolMJilr c lillyror:i anurccr.rei.i lrerelJrolloro xaprrrrrepa.
flo.nnplnrerpurrccrrr,re rra6rroi(euufl IC 432 [13] nuonue rroryr 5r,r'rr, o6r,.acrre-

IIEI lla00eflr{lret{ oBe'[a ]ra lracTlrqax, I{oltollble oprlerrTr,rporja}IEl NIaIrrlITr{LIxI IIo-
JIer,r, lraIIpallJreHHr,lNr BAoJrr, ,rprirrx rJoJrorrorr Droi,i Tyr,raHrrocTr,r (clr, {rnr, 2).
Ill altepeur,ra [o.rrxpps3;1urrr,l ]l rvtrra]l r{oc'rr,r IC 410 rarrirte He i'(oxaBr,rBaror }rerelJro-
Boii xallaltrep lraJryrtelllrn S 129 rr S 130: cyAfl rIo cxct\Ic, rpuBeAerrlloft n [14],
B/{ecr, rto?rier ,lrrerr, xrccro r,r lla/(r,raJrr,rrafl [oJr-fiplrBa]Irrrr or parlrulx ]J-BBeBA,

pac[oJroineHrrbrx rr 3anaAy oT 3T1,rx r{orrcrooSpa3Hbrx ryrrarrrrocreii, u o6qarr
IIeII{ilueBArlafl rroJrrrllrrBarlr,[rr oriera 3Re[]^ r,r Tyr,raHHocrerf rlB-Ba rrorJIoIqeuut{
B llacrroJroi(eHrroNr Brepe/{rr o6ilatie; R nJrorqaArie /i (crr. [14]), pacnoJro]r(e]rHoil
6urnro /-{llyrr'rx It parrrrrrrr BretJAaN{ r,r }r3Jryqarouleii cr:er c rurocltocrb}o troJrfl-

llr,ISallr{r,{, rrellrrerrl\r{riyJra}lHoi,i n rr.[ocr{ocrrr rroJrflpr,r]a{rrll cuera grr,rx 3Be3A,

Bo3Nro?rtribr Tanrre il{e ycJroDt,rrr ltJrrr paccealrrrfl, riaN B ryrrarrrrocru IC 1287.

2

Paccrrorpr,rlr relellb Slralr.rccnr,re rrpoqeccbr, riorollbr\ru rro?Iirro 6ruro 6rt
IrO116lTaTr,c.fr O6r,,Icrrurr, o6paaonarilre roHlioBoJlonUrrcroii crpyriryplJ B O6-

Jrar(ax rrerrorrr43oBalruoro Roltopola H I. 3ru BoJrorirra rroir{rro paccrrarlMlJarrr

* flpulreqarrrre rprr riopporirype. l-[oc.rre cTlaurr crorLII B lcqa]6 aBrolly
crala rlaBecrrra pa6ora A.0,;rr,rrryc (Arkir'. asLrorr., 2,,N! 28, 1959), n rtoropoii paBBII-

BaeTcr{ 1a x{e rrIlefl o ro,]IfipllSarllrr.r cBeTa, l)acceflrrol'o ]Ia oprrcrrTlrl)oBilIIIILI\ AIiTEIIyTLTX
qacTII(ax.



Hart )rtrJroTHeltrrrr cnilourrroir cpeAbr, ralt HaIt fll)Ir roJIIqlIrlc I]oJroIiIla 1.016-

701? csr u cpeArieii rrJrorlrocrrr ueu{ecrra 20 c,w-} /(nilua cBo6ol\Horo npo6era

aTotroB B corrur pa3 lre]tbrxe ToJIII\IriIbI I]o.lroHIIa. /{na ur,I.uerrblx rIaCTll l{' oAHal{o,

r/{Jlrrrrrl cI}o6oAIroro npo6era rro rIopfli,\Ity ]JcJIIrtrIlIIIrI cpaBllIrl{a c roJIIq,l,Ill oii

I] OJrOHrla .

.?tro.rrroulrs xo.rroArr ot o o6nana 6ea noa4ei,icrIllIrI IlIteluFIIIx cl'lJr cl(lti\ .rIlI

rrollicr rrlll,Ilrecrrr Ii o6pa3oBalrrlro ronlirrlx J{ I{JI}IIIHrIX llo.troltott. I'pallrrarlr'roH-

ur,rii pacnagrro?rier rracryntrrb toJrr,rio rlpLI rlJlorlloctflx, cyqccrRelrno 6oJI0e

Bbrcontrx, qett Te, IioTopLIe IIIIemTCfl B o6.ilaxax H I, a eCJIt'I oII II npopIcXoALiT?

TO u nllllcyToTt].r,trI xrarlllrTllot'o I1OJITI tI0]'y1l O6paaOual'r0rl Tor-Ia c CooTtroUleIIIIcII

oceit
. _ \u:_iy/,b- u '

(3)

tAe u - criol)0c1.r,311)rria g;, v - ctriopocrr, tloJrlrbr A",rtuerra [15]. Dro o'r:rro-

ure.Hrrcu yoJrosrrflx oSrarta H I cocratrrlrler leJIlItttrrlly, llaJIo or.rlllrIHyro or eAlr-

gurlbr. I-Jenla.s [peArroJIa]'arr 'JtaIiiric, \rlo Ha6JIroAae,\Iafl TOllrtoBoJloiilrucrarr

crp;r1i1.1,rro r\lorJra o6paaosa'r'r,c.fr rro;{;leiiclrrlleu Iialioi'o-JrLI6o rIexaIIrIsx'Ia,

urirrlr.rilJaloqct.o llarr0e cyrqeorBoDaDIIII,Ie yIIJIorIIelIiItIe rliicrlr o6JraIia H I.

f{ertcrurr.r.elr,rr o, 1,arir,rc t[tyx'r'yallurr rrJlorHocltl,t iloJririllLI Slt.lrn 6r,r nxle'rb

IIJIO:tIIOCTI) IleqeCTBa, Il Co'J'IIII paB IIIlesbllxamIl{yrc IIJIOTIIOCltL orrpynrarOrrleii

ltarellrrr.r,,1Lo6nr /-1arrr AJIr{uH}rIC rI cp&DIrrITeJIIrtlo,{pHIre BoJroItua; lIIr}i&Hlre

rl,rApoilI,rIIaIII'IIIeCItIle CIIJI],I 11c clIoI.)IT paCT'IHyTI, Talil,le IIJIoT}Ibte o6paaonartr,ra.
tlro ixe ltacaercrr lJrllflrrlTrr lrarlrrrruoro [oJlrr, To l{er oclloBarrlrii npegnora-

rarb, rrro ralirre S.u)rnryal(r.lr,r 6r,r;rrt JlrlrrrenbI ilIarlII{TIroro tIoJrrI tt rroPToN'Iy IJLr-

Tflrr1r161 no,'1 ,leiicrullerl BIIeuTIIeI'o oj(rlopo,tllloro uo.rrfl [16]; ecnn ine rlalrlll'Ir-

Iroe lroJre Irporlr3r,r3aeT r;ce lerltrecrno, 1ro pacTeHalIIIe t!"nyriryaqltri IIJIorIrocrI'I

rroirier Aarr, rbrrrrHyrhre o6paBoranltl c coorlroureurterr oceii corJracuo (3),

rrro Hc o6tncngc:r Ha6rloAaelloi{ Itallrurlbr'
Buerulrlrit Br'I[ ToIr]iotloJroliHI'IcrIix r]rllnrrrtoa"rl"r HarIorI[IIaer 5eryqy]o Bor-

rry, OrleHrrrr Baryxarrr{e uoJrrr, rrAyrqrrx rrepea o6flalto II I. Srrynorble BoJTIILT 3a-

Tyxalor IIB-Ba rrrApoAuHallrrrrecxoii riaBltoctr{ rI Terl.[onpo],oAilocru rali, aITo

xoa$Suqrenr aaryxaflrlrl
(4)

I

rfle'i:+lL] * rtoa(i{rrrlr.rcrrr rrri{poAr,ru&rlrlrlecfioii B-fletiocrlr, L - A.rIIIra

cRo6oApor.o [po6er.a, l, - 4nuua uoJlttbl (pannax ToJIUII{He lro.rlo1tga). IIycls
SaryxaFrrr.fr 7', Ii IIIICJIe I.(JMII IJo.rlII, llaBeII

r' 1 U)'
t - v.L 2n2v

(5)

IJ o5.rrariax H t 4nn I,IIIlcpeCyrcuIeIo IIac I{HrellBa;-ta }" relu,urrra i
cocraB.Tlfler 30-300, Tart rrro Bllyriourre BoJIlrbI Aono.TILIIo c.rraSo Baryxaror I'r

rptr rra.rrr{rru[ ]r]loiriecrrra orAe.[brrbrx ]lo3rryqelluii lror.ulr 6sr coBAaTb

BoJrorirrr{cryro crp}/rirypy. B rarioii 6ervuleii IIoJIIIe rtcrlill)I o6nacrtlrlr
c)r{arr,If tr Jlaape}FieHurr 6yAcr rlopera/I IIJIorIrocrrI s 4-5 ptls' Bo croJrE,Iio ine

ZT'V
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paB aru o6.nacru 6yRyr orJltrrrarr,cfl rro rrpxocrtr. Ecru rrpr{ c}r{artrtr rpouaoi,i-
Aer AorroJlrrtrreJrblroe o6paaonauue orpalraroqux qacrrq (xlaccu.recntrx trEr-

JItrHoIt? trJrtr MoneuyJr-rrprrbrx paArrr{aJroB fl.n.arra ll7l, utw nouAeHcaqzft [tpa-
coBcltoro IlB] -- Bce paBlro), ro .rrpnocrr, clnarbrx o6lacreft Boapacrer eqe
6orrrue; [paBAa, Tar{a.rr (r\roJltrBar{rrflD ycltoptrT Baryxa}rue? rro Brrecre c rerr
6yger cuoco6ctsoears coxpaHeHtrIo oAHalr{Abr o6paaonaeureftc.a noroxulrcrorl
crpyxrypr,r. lpaurqa r{e?r{Ay o6nanou H i u uor{trBoBaHHoft uerHo6ra.rHoft
cpe4oft, ecJlu ara rpaHtrqa HcrroABtr)r{rra, xollouo orpa}Haer BByr{oRbre Bo.rrHrJ;

orpall{eHHafl BoJIr{a rro}r{er IroBbrctrrb rreperraA rrJroTHocrlr tr, cJreAoBaTeJIbHo,

flpltocrL o6nactefi cll{arllrr. .{aurenua r o6rarre H I u n r.rexro6narrr{brx Bo-

nax fI II, uo-elrgur\rolrj, leJrtrartrrr{br oAnoro [oprrAna, Tar{ qro lrpeAtroJ]omeHr{e
o crarluor.raprroc'rr,r ritaltrrr{rrr tre}riAv aTr.rl\ru 3or{arrtr Ha}nercfl upangouoxo6-
tlbIlI.

V.rer lrarnurrroro rroJrfl cyulecrncrrrro r{er{.frer }iaprur{y pacflpocrpaHe]rrrrr
corrr rranor,i ar{rrJruryAr,r B N,re}r{BrJeBAHbrx o6Jranax, B erolr cIlyqae ar}yHoBbre

IJOJTHhI l{olyT pacflpocTpaH.qTlcfl ToJIbIto BAoJIr, rroJrfl, a Il oCTaJIbr.rLIX HatrpaB-
relllr.ax pactrpocrpaH.alorc.fl r{arrrr4TortrApoA]4rrar,IrrqecHtre BoJrr{br. }Ia nuo-
?r{ecrBa paBrtrrrHr;Ix rfarrrr{Torr{ApoAtrHa}rtrarecnrrx BoJrrr [19,20] Irac r\roryr
rrHTepecoBaTL ToJIbIto NrarHLrToBByItoBLIe BoJlIrbI, Tar{ Har( Apyltre ABtrifle-
uws tu6o orreHb 6rrcrpo Baryxaror (r-raanne BoJrnbr) , nz6o rre colpoBoir{-
Aarorc.E uBrlrerreHtrerr rrJlorHocrr{ BerqecrBa (nolrl,rrr Atsneua). Orpauuuulrca
MarHuroBByItoBoft BoJlrroii, nouepe.ruor,i I{ i\rarrltrr}rot{y rroJIIo. Oua pacupo-
crpaH.flerc.E co cHopocrbro ?r: (u, + yz1'/z y1 Atrcctrflaqtr.E ee sHepfzu 3a

cqer ruApoArrHaMr{qecHofi Bfl3r(ocrrr xapaRreptrsyercrl xoe{suqueurolr
saryxaHtr.fr

xrrl,qp : (6)

I{aH E B cJrytlng BByr(oBrnx lonn. Oguano AJrrr rrar}rtrToruApoAuHalrtrrrecritrx

4nnnteuufi 6oree cyrlecrBeHnbrr{ r\{o}r{er oxaaarbc.a 4pyroii 4ncczuarreui,ril
MexarruaM - ATfioyneBr,r rroreptr aa crler rpeHtrrr rr.rraBr'rhr o uer,itparr,nr,rfr raa,
Koe{{uqueHr saryxaHtrrr tr3-3a sJrenrporvrar}rur}rLlx rrorepb

,0)2
aMar : fi\m, (7)

l4

r[e '/rn : ;G- lrarr'rtrrrra.fl inaaxocu,, o: - a${errrrrBHarr trpoBoArulrocrr,
rracrrrqHo troHuSoBarrHoro ra3a, ItoTopafl rroAcartrTbrBaeTcrr corJIacIIo l2Ll.
VIs (4) u (5) srguo, rrro coornorrreHtre Me?r{Ay v E ^tt.n otrpeAeJrfler, Kaxafr BflB-

I{OCTL - rtrApoAu}rar{trttecHa.g r{trrrt Marr{zrrrafl - r4rpaeT ocHoRrlym po.rIb

B Auccutraqutr alreprrtr N{arrrr{rortrApoArruanrtrrrecHoro ABE}Keuufl. flpunrerr
n o6raxe H I

no:20 cu-s, fti.: TLe:2,L0'ano,

Torga

T":l00"Ilu H:10-5. (8)

J-:19-a,
vm
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Tarl xax +-* n He BaDl{ctrr or /26,r* H2
ycJroBtrfi (8) eABa ilD. cMo)fter u3Melrtrrb ror
qro B o6JraHaxH f uatnurna.sBflBr(ocrr,
floeromy

To yrorrHerrrre (rusuuecnrx

rta.recrnerrurrii peByJrr,Tar,

trqtrrfrerctt IIpeo6raAaroqefi .

(10)

3 ro oBua.raer, rrro lrarntrToBayrtoBbre Boailryrqellrd.fl Baryxaror lra paccro-EHuu,
II0HLrrerI o4I-roii AJIuHbr BoJlrrbr, II 06paBoBaTr, rrepr{oAr{qecH[e cTpyr{rypbr B

o6nanax H I onr lre Moryr. C;re4orarerblro, nar{ono 6r,r nu 6r,rno naupaBJler{tre
HaqaJrr,Horo rraJloro BoBMyqelrtr.fl, B o6rane H I ono 6y4er pacupocrpaHflrb-
c.fr B BZAe BByI{OBT,IX BOJIH BAOJTL JTOHaJIT,IOrO Marr{r{Tr-roro rroJr.g, tr r{aJILre

BoaMyqeutrrr rre Moryr nptrBecra H o6paaonarrrrrc noJronorl, BrrrflHyrr,rx BAoJrr,

trOJI,E.

Crorltlrouenns orAeJrrrrrr,rx o6naxon H I nrexr4y co6ort [poucxoA.Err
npE 6orruux orrrocureJrr,Hr,rx cnopocr.sx, IIoaroil{y BAecb BoBHtrr{a}or
yAapuble BoJrHbr, Baryxanue rtoToprix n uenl,rueft crerleHrl BaBtrctrT oT

MarfltrTuoro rroJrtr. O4naxo o6rana ABrrlr{yrc.n xaoruqecxtr, TaR rrro
yflopflnoqeHHafl cl{crer\la BoJIortou r{e r{o}I{er 6rttr, peByJrbrarorll Taxrix
crourtuonenuft,

Mc'xasralt o6paaouauu.a BoJror(ou B rrelr(BBeaAnoir cpe4c BanpyqtrRaHfleil'i
rrarrrtrr.sbrx crrJroBr,rx luHr.rft, [peAJroffier-rirr,rfi e [22], p.ns o6lraxoB H I ne
roAtrTcfl [rB-Ba oqerrr, 6oflr,urux A]r{oy.TIerrix norepr,,

Cre4yet rloAqeprtrryrr,, qro rpyArrocrb o6b.acnerrarr roHr{trx uoJrortoll Ba-

IiJlroqaerc.g trMeHrro D orcyrcrBnrr illexarr[raMa, rtoroprrft lrror 6r,r nprnecrz
x o6paaoraurrro cuJrr,Ho Rbrrrrl-ryrbrx BAoJr6 rroJr.rr cTpynryp, a rle B orcyrcrButr
14croqEultoB arreprnu AJrtr ral{oro [poqecca. ]lcnu c.rurarr,, qro oTAeJrrruoe

tsoJror{Iro trpeAoraBJrrrer co6oit c}r{artre BerqecrBa, coorlercrByroqee cna6ouy
BoBMyqeIItrIo, TO ero o]repftrfl rro uop.frAr{y BcJru atr{flbr cocTaBET

E : poU2Q:= 1,0ao epe (11)

(Q -o6r,eu roroxua). Cornacuo oqeune Cy IIly XyaHra [23), uoreprr Erreprtru
paHHtrx BBeBA Ha RopnycnyJrrrplroe trBryqeHue Aocrtrraror 8.1035 epelceu,.

,I[anee, BReBAa, coorBercrBylorqa,rr reol]erurrecrroii lrogenz A. B. An4epxut,n
82,5 V 124), var.y,taer r: nafiuarroBcnoM nor{ruHyyMe raxoft froror( sHeprr{tr,
.rro Soroo;rer{rpoHr;r, ocro6oxr4arotr{[ec.a flprr trorluBaqtrE onpyflrarcrqero BBeB-

Ay BoAopoAa, rroJryqalor-{034 epelcen. He6onsurofi Snyxryaqutr ertrx troror{oB
Errepruu 6r,rno 6nr Aocraroquo 4.;ra o6paaoBaHr{r1 circrer\{r;r BoJror{oH Ba cparHu-
reJrbHo nopornrr,i cpox.

Cos4aercn BrreqarJreHtre, trro /{eJIo rre t oBoJlrorlrllr orAeJrrruoro o6nana H I,
a B rol\{, rrro B o6[rtrpur,rx o6nacrsx I{ I nenlecrno o6paavet roHr(oBoJronEtrc-
TLIe CTpyI{TypbI' BLITTIHyT6Ie BAOJIb IIar]IIITIIOIO IO.IIfl, l,r ]IaI,I BtrAI{bI OTA0JIbHLIe

yrlacrHu 3Ttrx o6Jr-acreir, ocBerqeHHrie flpIruN{r{ 3BeSAarrlI.
Brrpaxraro rrcnperrrroro 5;naro4aprlocm C. B. flunenr,Hepy 3a rtrer{rrLre co-

Berlr r{ rroJre3uoe o6cy;it4euue BoupocoB, paccmorperrrlbTx n pa6ore.

15 rtan 1959 r.

i'_ u), ztl-i_.lo -\r.
L Zlt"Vm
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AIiAtrlir[]rJr HAvni CCCP

U rJ tr D c'r-11 t1" li I'1,1 .\I C 1{ O t1 ACTP O O14 3I,I;q E C H O iI O D C Ir p B AT O P I{ I{

lonr XXIII, 1960 r.

SMl,lCCllOIIlll,lll T)'1\{,\l'lllOCll'll Il Oli.llACT.l'l f .ltlilllirTUl

l' . II . II e't:atr'rtr;

.L(.ua ry.rrtrrrrrocrcii l o6lactrr T JIc6c1rr orrpLrl[cJrrrolcrl rr('pr,r D]IIICCrlr. ]lo.rr,urnuorlo
rolrrrr{r'rx 3Rer}/I r(orrqorlrpr.rpyercfi rril paccrorrrrrrrr or{oJto 1500 rrc. llprtt:o4itrcn tepxltrrii npc-
i{e.[ paAr.ryca Borrr,r ]rorrrrlrrr\rrrr lol(olioAa. .[Icxo;1r rr3 Iloc.tellcro 1r Ir3 ]Iepin orlrrccr.rrr, rrjlo-
rioi (rrcrr oroiriAocrn.ircrrrc loa6yxr;larorqrrx BDo:l;1 r{oJIr.rrrocrBerIru,Irr }Ie1'oAo}I. l.)ouy.tt r,rarr,t
ro.ria3bIBal0 jt, u1'0 lIl)Irlt(rlttlo A.rrrl IIoJro]]llIItr Tyllattrl0crci't flclr,a-'1 yHai]aTL, tt6ltIilr rrIIx,
rro16yirqlarorquo ill]o:ll{rl l1o-r;ttgltlro,rty, l}a Irx cr}crrourrc llolyt 6r,r't'r, orlcrcrr}orrnl; roJIr,Iio
6o;rr,urrc rliynflr,r rol)rrrrr'r.r alca4, .llc.rrrt 6i,r tyuaurtocrrl 6LIrlI paB6pooarlri D/(o.IrL JryrIa

3llcrn:r.s, rl/(o.ru, pyr{aBa, r'u lorpc6ola;rocr,6rr I'po}raAr()e fioJlr.rrIecrr}o 3Be3/{ AJlrr rrx rrorrlr-
aaqrrtr. ,7[claorcrr r]rir]o/.l, .rr'o 5o..rrr[ItrHcrBo ryrra]rrrocreil o6paayror o/(rIr dlrou.tecr{Irilr xou-
rrrrefic. .Ll.ir ero yriar]l,rr]ilror rari]nc dlopua n BsauMIroe IlacrloJro}(clrr'le'ryNrarlllocr(]ii. Pac-
rlort rpogc/Icrrrrr,lii 71",rr rro/loJrrl, u no'ropoii llcc flpnrro ryr\,rarlnocrtl rJnriJilotlorlLr u cr[epe
paAnyca .// (c,rr. ra6.,r. (i) c qelrpolr onruo Cyg \rI, a octartuLro ryrlarll{r)crr pacro.rla-
f aftrTcrl rlonl)yt'. IIoriilr]bu]acT, rrT0 TpyAlloclrrt c no:l6yix;lelr]I0]I 6o.Trce ,rp]tl,rx ryrlarurocreit
olllallalo'r, a i{.rrn c.rr a6r,rx rcprrr}eprriiur,rx 'ryrrarrtrocreii - 

yrretlr }flarrorcg. Pacctoqrtr'tc
j(o riorrrrJror{cir rytrIall}roc'rcri,i parruo, rro-r}rr/.Urrrorry, 1.000--1500 irc. NIacca riolrrrrcxca
rro])rl/(]{a 2.105 .t116 O6rr1c" rtoJrltqocllo l'oprrrrux 3lerU( lrecr{oJrr,rio }ICirr,rrlo, qeNI

rryil{rro /(Jrrr lrorrrl3ar\lllt ]iorrlrJlCr{ca. Iro l}c'cr,tra BcporrTflo. rr1'o IIC I}ce ropflrrrre 3lrc3Ar,r

r] oI{pcclrrocl'nx Cyg \I I r;]l]cclln,r. Ru.rrrc,urrrILr lari]l{c r,rrorlrroorrr rr tlaccl,r ol'AoJrr,rrr,rx

tyrra rrrroclcii.

Ui\l ISSION NillJt,l,r\1, lN TtIll ltl,lCl tO1\ Ott T C)'(1N1, l-ry Ii. N. Jltsu.ttot,.---
'llho cllr-tission nrcaslrr'os ol' rrcbulae iir tlrc region ol'i Cyqni l'clo rtclerrninccl. Most of l,lre
Irot, sl.als arc coilocrrlrtrl.r,rl aL u distalcc ol' trbouL 11r00 ps. Tlrcr uppor IirniL ol' t.lrc radius
ol'tIre hydrogorr iorrizat.iotr zunc.is gir.crr. Tlro lat,tel aud tlre ernissiorr rl€rasurcs \yo-rc used
['or itlorrlilyi rrg t.hc oxcit.irrs'sLars ]ry tlro rluant,it.aLir.c rrrrt,hod. Tlre resulLs slrol'tlra{, for
aborrL hall'ol't,lrc considorctl nebulae uo oxciliug strlls can be indicatcd rurirr tlreur. Appa-
lortt,Jy t,lroil cntissiorr r:arr Irc drro only t,o largcr 91'olrps oI lrol stars. [[ Llrc rrc]nrlao \yete
dist librrt.cd aIorrg ilro lirro ol'sigtrl,, along Urc url]r, ilr cnor'lllous rrunrliol ol sl,als sotrlcl be
n()c()ssary lor tlreir iorrizatiorr. .,\ cnrrclrrsiorr is ruatlc tlrat tlrc rrra.ioril,y oltlrc rrcbulac fonn
orrtr 1rhysical conrplc.t. lflrc slrapc arrrl tlrc nrrrt.tral liosilior ol'Llrc nobnlae also irrdicat,e t,his.
r\ ctticttlttion. rrratlcr l'ol a lnorlel irr riLiclr all I-hc briglrL rrcbrrlao arc in a splrorc s'illr a ccn-
Lcl aL CyE VI arid t.lrc lcsl oI tLo rrcbrrlae alourrr[ it, slrorvs t.lral l,lro dillicrrltics ruol rviblr
tiJtc'n oxp.lai.nirrq' llrc cxcilalion oI Llrc brightcr rrellrlac alc oliurinaLod arrd Icsscled
ILrr rtal< poripJrclal rrtrlrulac.'l'lrc disl.arrco to ilrtr courltlox ol' rrcrbulau is upparcnt.ly
l()00 1500 ps. lf lrt-, ruiLss ol llre cornplcx is ol l.[rc orrk:r ol' 2.]0r, ,'11O. i['lrc Lot,al
tttttttbct'ol'LoL stats is sorlrorrlra[ ]ess tlrarr t,lraL nocossalv for'1,lro iorrization oI l]ro conr-
plox buL it is vcly lrlolrllrlo Lhal noL all tlro LoI sl,irrs in t,ho r,iclrity ol Oyq \rl arc
It nrt ri n.

ol



lJ cn,sau c upo6nelroi;i Boeuurrnorerrrrr rr Dlo.rrrcqrrtr BReBA, B rrooJreAHtre

rogrr 6orsuroe lrr.rtrtrIaHrre yAe.Tlfrercf Bolpocy Baar{rrocB.flgr{ BBeBA lr ryr11;111116-

creft. ,(rr perrrclrtrfl ero IIeo6xoAIIrIo Br{ar{rre paccroflHtrr,i go snea4 rr ryrrarr-
nocrei,i, rIJIoTHocru rr NIaccbI rIocJreAHIIx, a ral{}He IlLIfrcIre}IIre llonpoca o xa-
pal{repe cBrl3tr - reileruqecHoii I{JIu c.r1yqnlirroft - r{e}HAy no}rnperrrbrr{tr ry-
I\{aHHocT.fIr{I4 tr SBeBAal{[. flpzlre.rareJrlrlor? B Dro]{ c}IbrcJle flDrlfJ,eTcft o6nacrr
BoI{pyr 1 Jle6e4a. Ona o.reHs 6orara cBerJroii u rerruori lrarepuer?, .rro BarpyA-
Hrrer BoBr\[oir{rrocrb paso6parr,cx n 4eficrnurerrnoii Haprtrr{c. JI)r.r ,rarrzfl
R aror\{ EatrllaBJIeHtrtr [poxoAr,rr Buarrtrrelr,Hrri:r n5215 rJAoJrb cnupani,uoii BerB[,
Tan rrro yHaBaHr-rble cBerJILIe tr Tellrrble o6,raHa xloryr 6r,rrs ulu peByJrr,raroM
cJryqnfiro"o IIpoeltrtrpoBaHrdfl, trrJ]tr cocraBJr.slor oAlrH no],rnJleHc. B qacrHocrtr,
uo aroit rprrrrtrHe rpyAr.ro naftrlr noa6yxr4aroqyro BBeBAy AJr.E r\rHortrx ryrraH-
nocreft. Tart, n o6u4eu ctrrrcrie }tprrmcnor)il acrpo$zauuecriort o6cepnaropru
[1 ] ronsno AJIx rrsrfi ryMauHocrefi aroii o6nacru ynaBbrBaerc.fl BBeBAa, r{oropa.rr
r{o}r{er 6r,rru ornercrBerrHoi,i Ba icneqeHr4c.

B pa6ore AeJraerc.s [o[r,rrr(a, Ha ocrroBe uar,repenuft rrr{reHctrBrrocrrr
t),uaruIocteft B Iyrlax Ho, BbrficHtrTb IrenoTopbre u3 yl{aBarrHblx Bbrrtre

BoII]locoB.

s 1. HAtsJTIOAATEJIbHbIII nIATEpI,rAiI I,r DrO ODP-{EOTI{A

.(,ua pa6o,br uctroJlbaonanr,r {ororpafrun B Jryq611 Ho, cu-m.lnre rra cBero-
cr.rnruofi r{al{epe 640 n.u, (?' : 7,4).9acru }rareptraJra 6r,rra uoryueua aBroporr
u rearei.rtr(e ocerrtr 1958 r., HpoMe roro, 6r,rlru trcrroJrbBoBaubr crrtrMfitr 7951-
1952 rr. Mero4uxa na6rro4enraii srux AByx p.rrAoB HecnoJrbno pasJrtrrrua.
]loree par{Frue ua6nro4elrafl trpoBoAtrJrncE, rra Soronnacruuxax 103aE B KoM-
6lruaqnr c KpacHDrM {unrrpou HC5, cnuunz na.rrz6poBaJruorr npu rroMoqrl
tpy6o.ruoro Sorouetpa, mna.rrxrr BtreqarbrBaJrtrcb rra Hycne rofi tr{e rrJracr[Hnrd,
na notopoit clrtrMaJrucb Tyr{aHHocrtr. flocne4nue trpuB.sabrRaJrrrcb rf nne(to-
r{aJrLlrbrr{ aao6paxtenuflN{ BBeBA NPS. B 6otee rroaAHtrx na6nro4euuax [prr-
NteH.EJracb xom6nnaqux rlJracrtrr{ox OaE c Surrrporr [tC7. IIIxa.lrHr{ rarriric
Brleqaral{br nptr rroMolqu rpy6o.rnoro Sorouerpa. CH[r,rKu rylrarrHocreit crarr-

AaprtrBflpoBaJl[cb no nne{onaJrbHr,rr{ EBo6pair{e}rrr.rrr{ BBeBA, r{oropbre rroJryqn-
Jrrlcb oAlroBlleN{er.rrro rra fiar\,repe }tuuon (It : 1,5), ycra}roDJre}rnoii na ror,l i+ie

x,ror{rr4lloBxe. flo4po6uo Dror rreroA orrtrcau n l2l.
It ue4oc:rarnarr crarrgaprtrBarlutr R trepBoM r\reroge r\rolr{Ho oruecrtr He-

oAHoBper\,reHuocrr $ororpa{uponauua ry,trauuoc:refi v crar{,qaprrlux BBeBA

14 r,raJrorrucJreHrrocrr, rrocJreArrtrx n o6nacru NPS. Bo BTopoM r\,reroAe crrtrMnu
noJryqnlglga oAr-rolpeMeHFro, rro Har\,repa ltuson ur[eer orreub uelxzfi lracurra6,
'laH rrro AalKe R o6nactr, cpaB}rrdreJlErro 6e4nofi BBeBAarrE, nuer[onanr,ul,re
u a o 6p axreruTfl rrep er{p6rB aro r c.E, rrro cyqecru eurro B a rpyArrrrer ux $ orouerpzro.
I{ negocrarltall [ocJleAneft MeroArrl{[ cJTeAyer ranme orHecrtr orpauuqerrtre
Drrcrroarlqu[, noropoe cranLrrctr r[ouou se6a r.ra cHtrt\{Hax, Irolyrlggllurx c Ha-
iuepofi Hrznorr.

lzlauepeuun ryn{arrrrocreii npono4irJrrrcr, rra r[oroorenrptralecnotr n{zr{po-

dororrerpe f{ciicca (ruue.rrsriro'iouerpe) . Ilpnlreun"rLacr guailpamra c A}rar,rcrpor'r



3 uu, rrro coorncrcruyer 0',6 la rre6e. 14arropclrrrrr rrcnorolrbrx ry,rranuocreii
npoBo,qtrJllIcb rra pa3}rbrx [JracTrrHRax Torrrro B oAHIIx ],r Tex ]fie Torrltax, a IJIfl
Alryrrrx rynraHrrocreri aro ycJroB14e r)Lrrro.rrHflnocr, nplr6rlrBr{TeJrr,Ho. Bue{o-
IiilJrr,ELre i,r3o6pax{errrrrrr BTJeBA r,rBrreprrJrrrcb c ror)i ine gua{parnroi;i. B nanrgoii
T),xlalrl{ocrr{ rrpoMep.rlJlocl no /rlectrr.b Ir,[r,I 6onee ro.rcIt, n BaBl{cr{Nrocrlr or ee

paaMepor: rl crpynry]lrr. flpr aror,r l;r,r6r,rpaJrrrcr, trrecra co cpe4ner? rd lrancn-
rraJrblrofi {ororpa{nvecHoii rrJrorHocrr)ro. 3atpygrreHr{.rr BoBrrrrr{aror rrpr{ Ec-
Ir"[lo{er.rur,r r[orra rie6a, ralt ItaIt rro rcei,i o6nacrm rra6JrroAaercrr, rrolrr,rtr{o ry]\{aH-
trocrefi, crrJrourHoc cDer.reHtr{e n Ho. tlro6rt llcl{Jrloarr,rrr, cro, na IrJTacrtrrrr(ax

rlr,r6r,rpa.ur,rcl, r[ccra c uuulrlra.u;noii rrironroci]blo. O6pa6orrta nar,reperrnlt
III)oIIOAIIJIaCL R LIHToIICL.IIJII OCTflx oTIIOCIITeJILHo Xrn,lrr.rqeCrtOii ByaJI[
tr.rtacrI,rIIIttrr. Oxorrqare.rtLHLIe pcByJIr,rar:r,r 6rrrr rloJtyare]rbI r] lr,IAe pa3rro-

crrri (trilrrTerrcnnuoctr, Ty]raHHoclru rrr4]ryc rrrrre]rcrlBrroc'rr, r[otra>. Ar.ra,ro-
.r'rrrrllbre IreJrr,rrrtr{Irbr onpeAeJItrJrr,Icr rt AJrrI ruer}ona;rrnr,rx r.rao6paurenufi
:rrJc3/(.

1(anuue o6 uaueperurbrx ryr\{arr}rocr.flx npllBol(rlrcfl n 'ra6.r. 1. B uepnor,r

cron6rqe Aanbr HaaBarltrtr ryNrailHocreii, Ba-flTrie EB c.uoArroro liaraJrola Hprru-
cnoii o6cepRaroprru [1] n ua 6onee pannux crrcrioB. B nocreTtryrorqrx AByx
crol6qax Aarorctr ortBaroptraJrr,rrble rtoop4ulrarbr. B .rerueprolr nprrnoAfrrcrr
rJr{Jlr,rritbrc ylJroBbre pa3r,repbr Tyrrarr}rocrel?; n nnrolr - ylJronbre paalrepr,r Toii

rrAcrrr, n rror:opoft [poBol(lrJrr{cr, IrBN{cpcHl{q. 3na-.renue cJreAyrorr{nx cto.u6rlou
6r,;1er o6r,aclreuo u 4anr,ur:iilrnert.

flory'1g1111ure onl,rcaHrrr,rNr r;brrrre cuoco6olt orlrocllTe,lr-t HLIe IIItreI{cI{BI{ocrIr
'r,yxrarrrrocreii rra4o rreperrecrr4 n a6corrorubre e/u{Htrqrr. f[nn c]rnlrr{oB TyMarr-

rrocleii, crauAapruBar,(r{rr noropr,rx trpoBoArIJIs.cL no nlte{onaJrLIrbrr,I lrao6pa-
iJrelrrrfll,r BReBA, rroJryqsllrrurx nauepoi,i l(rnou, [epeBo,rl n a6corrorrrr,Ie el[irIII4I{LI

rpoDo/1r.rcx uo rloprry",re (2) pa6orrr [2J;

I xgt, :

rAe 9r. - [pouycHanue Holr6trHar{trrr trrrcrpyMeHra, rrJraorrHxu z Su.nr,rpa
4na 4ar.ruofi JrfrHflfr rro orrroilreuflro H r\,raItcIrMaJrLHoMy; I - {onycnoe paccrofi-
rrr,re Kar\{epbr; d - rrJroqaAb nuesoxarr,noro uao6pa}r{eHl{fl sBesAbr; I, - ua-
r\{epeHrra.a orHoctrTeJlr,Ha.fl uHTeHctrBHocrbryr{aHI{ocrrr; Ii - rloron otqaunoli
3Be3Abr, paccqtrraHHblri AJrfl noJIOCr,f IIpoIIycHal{u.fl; /. - otnocureJlr,Ha.fr

IrrrrellctrBrrocrr, nnesoxaJrbrloro z306palxerrurr 38e3Abr, [oJlyqeuHoro c 640-nat
riarrepoii, Inlrrr- c Hauepofi <Hunon>. Cyuuuponautre rlpor{BBoAurcfl rro BceI\I

,2 3Be3AaM, AJrfr roro .rro6rr [oflyarr{rr, cpegurfi xoa6$nqllenr ilepexoAa n a6-

COJI}OTIIbIE CAftIItrItrbI.

Ec;ru nne$or{aJrb}rr,re rso6pamenlts BBeBA [oryrlcrlbI HenocpeAcraeHHo Ha

rralrepe 640 u,w, tfopuy.rra HQcnoJlbno ylpoqaerc.s:

/i?r.

3 trfasecrros ltplrMcfiofi acrpo0uor'r.recr{oii oocepBaropilu, r. XxIII

'i,,*x+._, (+) ,

12, 1 lrII.'..._-rT- /l-
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f [,.u.rr oupcglcJrenrtrr ro1'or{a lI rir anea4l,r g.rt.a r}ranrtpa t(C5 ucIIoJIr,Bor]aJinci,

rreorry6.rruHorlalrirr,rc /(arrur,re Ho4a o pacnpeAeJrcl{rrl{ Elleprflr{ rJ crrerrrpe Irc-

rioropbrx BRe3A. ijtraqeul.rn f[ 4arctcn B ra6il. 2 gttn 3tre3AI{oii 3sr[r1uH51 y :
,-.6',"00.

f{ra rtolr6uflarlr,r}r [,rracrr,rlrrtr{ 0a]r c drr,rnt,tpolt I(C7 etra BeJrIdrlI4nLI nBtrrbr

ne [2]. TaH riarr Br{arrcrrrr.rr leJrr{rl.{u II rterrflrorcfl /{oBoJILno rIJIaRrro, To l(Jrrl

/(pyrux cnerrrpaJrblrbrx rtJraccou orru 6rrrr,r rroryrrerrbr r,IllreprroJIr{porJarrurer\r -

3lee71lr, ynaBalrrrbrc u ra6r. 2, lrolttrro cqI,IrarL, rlpaltrl,Irlecr{rl IIe orfllorqe}I-
ItbIrIrI rrelr{SBe3AItbIrr noItpaclrerrrleu.3nea4bI }I{e, lioropLre I,IcIroJIbSouaJIrrcE

/I,rla cTarlAal]Tlr3aqr{u, r,rrreJrr{ pa3Jrr4rrlroe [oHpacHerrr{e. floaroMy IJIfl Hr{x r}c-

Jrrr(rlrubr I[ 6rur,r rrcnpauJrenbr Ba orrrocr,ITeJIr,Hoe rroltpac]reHI,Ie, l rrpeArroJro-

lrrcrr.rrr, rlro rro?ri3rleilAIIoc roI'JIoIrIeHue trrell-flercrl no Baltolry l,-1. flla uepe-

noAa AaHubrx rtairtgoii ilflacrr,Itrrru R a6corlorlllle tr]rrenclrBrrocrtrr rrcrroJlLao-

Ra.rrocL or'10 4o 15 auea4. Cpe4rraa orur,r6rta onpeAeJreHl,rfl tr{}rrerrcrrRrrocrr,r 
^Jrr{o4rrorl'[oarro{ rro }recr{oJIbItI,Irr rIJIacrrI}IHar\I paBHa +10%.

flo;ry-rerrnr,re ral{r{}r o6paeolt rlrrrelrcrlBuocrlr AJr.rI orAcJIbur,rx rorreH Ty-

rrarrrrocirlr u a6co,urorublx eI{IIIII,It\ax 3are},I ycpcAur{JILIcr,. Cle4yet rro/{qepH-

rryrrr, rrro orr4 cpelrrne rrrrrerrcllrllrocrl,I orHoc.ETcfl'lroJIL'Ho lt 6orec apnof,r qacrtr'r

ryNralrHocrr.r. [pyroii $rnal,r.lecnoi:r xapaltrepl{crurioii ryrrarrrrocrr{ rrr]Jrflcrcrr

il{altcrr}IaJrrrlra-fl LllTcrrcrrlrrrocrb, T. e. I4Irre}Icl,IlirocrL n nara6o;ree nprior:i Torrlte.
LIro6rr rre Bar]lolrolr{lta11, ra6r. I, yHaBaIl}rbIe leJII4alI,IIIbI l(arorcn y}I{e ilepecrrrr-

Taur.rbrrrll B rlepv ai\InccI,II4.

s 2. ollPt lurJlEHIIll MIIPbI SMI{CCllIr rvN{A}IHOCTI,I

(lollacrrro N{cnrc,uy [lJ],.1rr,,nn aroMoR, IraxoArrr\L{xort rra ypoBrrc n, u'1. c.ttir

,'.y\{aHrro(i'r'}{, l)a]l]I0

(t)N,: bnNr.N, *#j, n 
"*n,

hRZ2 1,57. 105

Mr.{qecHoro paBHoBecrrfr, tarurr"rr"re 06oBuarreHurr o6brrrHr,re. EAunuua o6r,-
cMa ryMaHHocrr.I r,rafiyqaer rrprr [epexoAe c ypoBHrr n Ha rL' HorrlqecrBo
aHeprlrr{

Enn': NnAn*hYnn'.

flo,4cranmrn (1) n (2), rrMeeM, HarrucaB gttn Ann,ero BHarrcrrr4e,

Enn, : N rN, # o, fi2,4Y ex" .

.(ln Ho r{MeeM n :3, n' : 2, rotqa

(2)

(3)

Eso: 48,5'

Cnenonate,rr,uo, IIETeHcrBHocrb
(nolaran Nl: A/r) 6y,4er

1/ N,
lQ*zo e -. L 

["0,^s -
T"!,

LIBlyt1g1111o ryMaHHocrr,r n rutrrlrn l{,

r,o [ +a,s. ro-20 
u#\*ru,,

(4)

3*35



T. e. IIHTeHC14BITO0I'b L{3iIytreHI,Ifl I'y,\{a}ItIocl'L{ rlpolropr(r4o[aJIL,IIa,!reJ)e 3]flrc-
C }I}I

ivtE:\NZm:ylt..)"
Vuurunaa, uro I nnrpamaerc.s B [apcenax, zMeelr

ME:A,+ 5,h,.

(5)

(5a)

'llanrau o6paaolr, /UIfl orrpeAeJrerrr{r }repr,r ar{uccr,rn rreo6xoAr4i\ro Buanl,rc

Snenrporrlroii remuepatyplr ryrraHHocrrr tr r.rrrreHcuRlrocrtr [rBtyqg11r, n xarioii-
ilu6o ,rr,rrrnu cepail Banruepa, naupulrep, H*.

B ua6nro4acr\rble TIHTeI{cr{BHocrrr rylrarruocrei,i, irpolte Jrultr{rr H,,, nxo4rrr
tr3ryareuue B Barrpeqeurrbrx Jrlrrrrrflx tN III (X 6548 u Iii584), tS Ill ()"6717
u }u 6731), a rartlr{e rienlleprirRHrrri cuertrp. Ha6.irro4crrlrn X. M..(xtorrcorra
[4] Aaror Arlrr r4rrreHcrr]Irocrrr IN lll a [S II] BcpeArrcNr 0,45 ltoa0,28 Iuo
coorBercrBenuo. Llonara.s,rrro r;4u${yarlrrx ry}ra}rlrocrrrx,paccr{arpr{naeNlbrx
BAecb, IrerrpepbrBrrbrii cuexrp o6paayerca AByxr{Barrrorr},rNrr{ nepexoAar{rr r.J

flaruenoucxr,rM noHrrruyyxrorr, colJlacrro t5*7) rroir{er 6rrrn uafi;1e}ro, qro }rB-

ry.reHue Horrrrluyyrla cocratsl,rr rrprtil'repuo 0,07 1r,,. Ha ocnoue erlrx cpeAnux
BeJrtrqrIH Moir{Ho rIB AarrHblx na6nro4eHlrii onpe4e.rrr,rrl rr.rreHcrrBuocrb ryNrarr-
trocrrr B Jrr{rlrrrr Ho r a6corrorHr;rx eArurrqax.

Drenrponnyro rerrrreparypy upr4^reu panrroi,i 1'": 70 000 "H. 3naqerura
N{ephl aNrl{ccrrr{, rroJryqeH}rbre rar{rrlr o6paaor,r, rtprrr]oAflrcrr u ra6n. {, ]l ruecrorr
cror6qe AaroTcrr cpeArrr{e }rx BFrauerr[n !1rn o6.ractei,i, yr{aaaH}rLrx r] rrflrorr
cror6qe. B ceAr,r\roM cro.rr6qe IIptrBcAe]rr{ trraHcal{aJrLrrbre arruccrrll Airtr
lqaunoli Tyilralrrrocrur. 3rr,r uepr,r alrr{ccrr[ lre ucrpaBJIeIIr,I Ba NreirtarJeBAHoe rro-
rJIOrqelrtre.

Ilpenr4e -relr uepeli'rr,r rr paccrrorpeHnro iiaatr{r{rroro pacloJrot(errrlrr BReB/I

tr ryNralrHoctcl?, neo5xoAr4N,ro paccrloTperr, BoIIpoc o [pocrpaucrrjerrHoNl l]ac-
npeAeJrerrr{rr Iopflqrrx 3De34 n r,1ccJIeAye]IoIr ]Ian]laIrJrciIIIu.

$ 3. TTPoCTPAHCTBEHHOE PACIIPEAEJIDHI{I' foPrrqtr{X 3BE3A

B paccuarpusaenroft o6,racrn ne6a ua6nroAaercrl 6onrruoe qucro rop.fl-
rrrrx BBeaA. Corracno 14. M. Hourruony [B], ux Mo]r{Eo o6te4rauzrs B arerr,rpe

rpyrtrupoBr{r,l, a tr{MeHHo: Cyg II, Cyg III, Cyg V, Cyg VI.. llpuuepllo raRoI:I

ir{e pe3yJrbrar [oryrrtrJl M. IIIull4r [91. ,(.na BbI-EBJIeIufl npocrpaHcrBeH]Ioro
pactrpeAeJreutr.fl rop.Equx BBeBA B BTIrx rpy[trtrpoBnax 6r,rnlr [ocrpoeHLr rpa-

{uxu, }ra KoroprJx rrpeAcraBJreHo qr{cJlo BBeBA B BaBuclrllocrtr or paccrofrttlrrr.
flpu erou r{crroJlr,BoBaJrucr, c[I{cntr BBeBA O-82, rptrI]eAelrur,re s [10-13],
a6co.nrorunre BeJrr4arrrHr,r [pr{H.rlTbr tro AaHHLT]\I I4. M. Honrrrona U4). Us
erzx rpaSunoB nromr-ro BrIAerr,, qro BBeBAhr pacrflruBarorcrl BAoJrb JIyaIa Bpe-

Hrrfl rrpr4r{epuo or 'J,000 nc ao 3000 nc. Hecuorprr Ha BHaallrreJrr,Hyro Heorrpc-

AeJrer-rHocrb, B Ha)fiAofi rpyIIIIe Mo]ItHo Br,IAeJr[Tb cryqeHrl.fl 3Be3I(. TaH, .tl

Cyg II ranrre cryrqeutrtr Mo?r{HoorMerrlrr, IlapaccroflIlww1700,1"700u2500nc;
rr Cyg III - sa paccro-Elrtrtr 1100 n 2300 nc; B Cyg V - 1000, 1700 n

ob



2700 nc. Paccro.sHue Ao Cyg VI rpuuaro paBHr,rlr 1500 nc. Taxltnr o6paaort,
rop.rrqrae BleBAbr B fiepBor{ upu6rurxenutr r{o}r{Ho npeAcraBurr, pacnoJro}Itelr-

]lr,rNrtr IIo ryrry 3peHtr.fl c Her(oropoii xouqeurpaqueft onoJro rpex paccro.rlHnlf :

1000, 1600 u 2500 nc.

Pacnpe4e.neuue rro cueHTpaJlbr.rbrrr rrJraccai\r AJtn HalHAoro cryqerllr-rl
rrpr{DeAeHo n ra6r. 3. ,(ra uemnaccu{ur{EpoBarr}rbrx BBeBA Cyg VI, AaHHLIx
r cru,rcxe [13], 6u,r npr{rlflr cpe4uufi clenrpaJrb}rr,rfi Itracc O9,5. B [ocJIeI{-
rirrx rpex I{0JIOHI{ax Aarorc.E cyM]\rapHLre 3l{arreHr{fl qtrceJI 38e3A AJrfr cryqer.Ilri,i,
rlaxoArrquxcfl Bo Bcex rpytrnupoBr{ax Ha oAuHaHoBoM paccToxumwR, Hpol\Ie

/(aJrbHero cryrqeHrr.rr n Cyg III. tr4s ra6nnqr,r Btri{Ho, uto n Cyg III orcyr-
crByer BaMerHoe cryrqeHue Ha paccro.Erruu 1600 nc, B To Bper{fl I{aH B }Iarpau-
Jrerrrrtr Cyg Vi, rralporr,rB, cryrqeHr{e cyrqecrlyer roJlblto npurlepuo Ha oro}I

Ilaccro.trHtru. Ilau6onr,ruce Hoilr,rqecrBo ropflrrEx BB0BA rpyfltrupyercfl rra pac-
croflIrul{ oKoJro 1500 nc. Mer'rr,rue Bcero rrx B 6nurriaiimerr cryqe]rzl[ I{ coI]ep-
rreHrro ner 6rnnre 800 nr:.

'Ia6,,ru11a 3
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EcrecrBenno trpeAnoJlo,fitrrrr, .rto 6o,nrmtrIlcrBo cBerJlbrx ryuauuocrefi,

ua6nro4aeubrx B Aar{HoI\r HarIpaBJIeHtrrtr, aoa6yxgaercfl zaryrreHueM BBeBA'

BXOArrqtrx B yl(aBaEHbre cryqeHufl, T. o. trro aru ryMaHnocrtr rpyfiilupyrorc.fl
or{oJro cryq,euufi.

s 4. SOHA I,TOHI4SAUI{UI

Crpeurpeu tronaBaJr [15, 16], qro ecJlu rop.Eqar BBeBAa rrorpyrfieHa B oA-

HopoAHoe o6raxo, BogopoA Bonpyr Hee uoHtrsoBaH I{o Henoroporo paccro.rll{r.rl
.s, rAe rrpotrcxoAtrr peanzft [epexoA zB cocrosHus H iI s H I.

Paguyc aour,r H II 4ra oAlropoAHoro o6uaxa Aaerc.fl BbrpalneHtreM
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rAe 7*, Mu - Teruneparypa ra a6corlorHa.s BIrByaJrbHa.rI BeJlr4rrr,Irra 3BeBAbI;

7'. - arexrpolruar rerrleparypa ryrraHHocrtr.

,[,ra oupeAeJreHu.E rerrlepaTypr,r SBeSAbr BocrIoJIbSyer\rcrr TeopeTr4qecH[trr[
BhrrrucreHraun Au4epxwl:l [77) u fleHep [181. IIpu aror\r HaAo yqecrb, arro Hac

trHrepecyer rr3Jryqssus BBeBAr,r Ba JrafiNrarroBcurdr\{ [peAeJrolr (]\<912 A;. ar-
nroc$epa anea4 05 rroJrHocrbro uoHr{BoBaua tr cpaBrrrzreJrbHo upoaparrHa AJrfl
ynrrpa$uoneroBbrx r{BaHroB. B aronr cryqae rel{fleparyp& uBnyqsHr4fl AoJr]fiHa
6ntr 6nzexa n a{{exrranuofi re}rreparype. Ilplr [epexoAe x 6onee rroaA]rrrlr
areaAalr olrrqecnafl roJrrr{a aruocQepu BBeBAbr 6ncrpo pacrer rr B }roHr{e HoH-

I{oB Tel{[eparypa trSJlyt1s117, 3a JIaftMaHoBcItIIl\I IIpeAeJIot\{ 6y4er olpeAeJlflrb-
crr rrorepxHocrHori Terrleparypofi. Tan Har( pacrrerr{ npoBoAr{Jrr{cb roJrbr{o

Ao BBeBA 05, O9,5 m 87, ro Arrfl ocraJrr,Hr,rx renrrreparypy rrpr4xoAtrrc.rr orr-
peAeJr.ETb l\reToAorr rlHTepnoJrflrlr{r4, IIpI{]rzr{af Bo BHr4[raHrre cr(aSaHHoe r]brrrre.

Onpege.neuubre raxtrr\{ o6paeolr rer\rueparyprr npr4BeAe}rbr B ra6Jr. 4.

Ta6;rlriIa 4
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A6corrorur,re BeJr?r.rtr{Hbr Mu 6utw lB.qr},r no /-{aEnbr\r l{. M. Honr,ruosa
1141. llonara.s 7', : 10000 "K u y.lqlurnaa pexorr6r{Harlr{r{ Ha BoB6y}r{AeH-

HLre ypoBHr{ [19], 6u.nu BbrqtrcJreHhr uo 4opr{yJre (6) aourr r4orlr{Bar{nr4 r}oAopo-

Jta AJr.fl paSJrrrrrHrJx cler(rpaJrlrlbrx r(JraccoD, rrpr4BeAelrHr{e R ra6Jr. 4. Eonee
1'OqHO paArryc BoHbr trOlrl43al{prr4 OrlpeAeiltreTcfil ecJrrr noJrbSoBarlc.g r.re rerr-
neparypofi, a qtr{cJror\{ HBaHroB, ,r3rytreHHr,rx Aar{r.roii arJe3Aori aa Jlafil,rarros-
cr{r4lr lrpeAeJlol\{, TaH HaK pacnpeAeJreHrrre r,rHTeHcI{BrrocTI{ TaNt cr4JIbHo oTI{Jro-

Hflercrr or paBlroBecHoro. Ho, n colr{aJrerrlro, paAr4ycbr 3Be3A, oco6enno 05-
OB, nanecurbr croJrE, HeyBepeHHo, arro aro BHocr4T 6orrruyro HeonpeAeJrelrHocrb.
Hero.ruoctr B o[peAeJreHI{I{ paAl{yca cBtIBaHa HaH c rra6.nroAareJrr,Hr,rNrrr rpyi{-
rlocT-flt{tr{, TaH, Iro-Ilr{Autrolry, lr c SHaaIr{TeJIrHLITI ecTecrBe}Il{blu paa6pocolt.
Mornuo cr(a3arr,, arro AeficrIlI{TeJrLHr,Ie paAlrycbr Bor{ I,IoI.Ir{aarlr{rr BoAopoAa

AoJrlr{Hr,I 6rrrr ne 6o.nr,ure ilpuBeAeHHbrx n ra6n. 4, r. e. Aarrr{bre arori Ta6rrur{6r,

[o-Br4AtrMo]ry, rrpeAcralrJrflror uoaMotrtHr,rft nepxnuii npeAeJr BrrarreHafl .s.
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$ 5. METOAI'II(A Br,Ifl B JIE IIIIfI BOBEyII{AA0III4X SBBBII

JIerHo yr(aaarb Boa6ylr{Aaloqylo BBeBAy, HorAa oHa I{axoAlilrcfl ts qeHrpe ry-
r\{aHHocrr{. Ho raHue cryqau oqeHb peAItZ, - qan{e 3Be3Ar,I HaxoA.flT0.fl Ha Kparo

ryr{aHnocrrr. Erqe rpy/lHee oro}HAecrBtrrr noa6ynr4aroqylo BBeBAy, I{orAa oHa

HaxoAr{Tcs Brre ryMar'rHocru. B eroft pa6ore AeJraerc.f, fiorrr,rrxa onpeAeJreur{.fl

noe6ymgarotrIzx BBeaA ltoJlr{rrecrBeHHbn\{r4 rreroAar{tr, Ha ocuoBe BHar{trrr Mepbr

euncchtr r5ruauHocreii.
flycm nos6yxrgarcrqafl BBeBAa HaxoAlrrc.rl nne o6naxa Ha paccroflrluu. r,

noropoe cpaBlrrrl\[o c pasr\{epalra o6naxa. Ecnra nrein,qy o6"nanalrz z noa6yrn,qaro-

u1efi anea4oii utoruocrb HacroJlbrto r\{aJla, rrro rrorJro[trenlleM nouuaylorqeii
paAtraqtrr{ Ha 3ro1\,r IIyTtr r\[o]r{Ho npene6peqr,, ro paccro.frrr[e, Ha noTopoe IIpo-
Hrrxaer n o6naxo r{oH[rayroulas pannaqrds, 6y4er, cornacno [16],

.(- 1"u
-- Jrz' (7)

Ec;ru no4opoAHoe o6nano trMeer rrJrorrrocrr, Iy', Sopuy;ra (7) rrroxrer 6rrrr
3a[r4carra B r]I{Ae

^3
i: lY2Srz : t\lErz.

Beu[.ruga a Bau:r,cvr roJIbHo or crtexrpaJlbuoro HJracca. Cregonarenr,uo,
3Hafl l\[epy 3Mu00trtrr, ]IO]I{HO OIIpeAeJIuTt,, Ha HaI{OII paccTOrIHIItr SBeBAa AaH-
Horo HJracca eqe Molfier 6nrrr noa6yrx4arou1efi.

B ra6n. 5 upuno4arcfl BeJrtrrquHw ME'r2 g,r,n paaJrnrrr{brx clexrpaJr},Hrrx
HJIaCCOB tr BLIpa)fieHIIbIe B IIapCeHaX IlIaXCIIMaJILIIrIe paCCTO.fIHtr,a UOrtZayfOUleii

SBeSAbr rlpu paSrtrqHbrx Nrepax eM,rl-ccutr| o6naxa. Ecru -rucno ocBerqaroqEx 3Be3A

paBuo n, To r yBeluqtrBaercn n1/i paa. Ecnu ?r{e 3Be3Aa }raxoArrc.E BHyrpu
o6raxa, Mepa aMtrccutrr ero, Haft Jreuto BI{AerEr paBHa

ME :2s1y'2: 2aNT
B rlpeAnoJIolr{eHtrtr, .rto o6naHo AocraroalHo BeJItrr(o.
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Crraaarrrroc rJrJrrre rr]lr,tucrrr.rrr ri ry[ralrrrocrrrxr r,rccre4yerroii o5"uac'rm.

B earncrrl'rocrr{ or rolo, r.r\reercrr Jrr,I r;rryrpr;r rylrarrrrocrrr ropfiqafl 3r]eBAa r,lJn{

IreT, IrpLrNerrtrJICfl TOT prJrr,I r,rlr.oii rreTo/I. Ec'recrBeulro, rrTo AJItr olpel(eJlerrlIfl
Ir0uilroliiHocTrI !IoI1lr3a]urrr cJIe/lyeT lrcrroJlb3oBaTrr IraHcr{nraJILIlL,Ie SrrarreItrrfl



Mepbr aMrrcctru AaHHoft ryMaHHocrtr. Baxrno, qro Ail.s rrepnoro upu6nurneuurl
He HylnHo trclpaBJr.flrr,3Ty Mepy o}/Iz.ccb,a 3a rrorJroqeHtre, rar{ HaH 3To roJrr,Ho
yMeHbruuJro 6rr paguyc c{eprr, B}ryrptr xoropot AoJr?r{Ha HaxoAr{rc.E noa6ym4a-
Iorqafl BBeBAa. B rou ,fle cilyqae, HorAa Hyx{Ho nu6zpam MerfiAy HecxoJrBntrMlr

3Be3AaMtr, yqeT trorJrorr{eHu.fl cyrqecrBer{.
9ro6u uepefiru K HerrocpeAorBerrHbrM onpeAeJrerrtrnu, ueo6xoAr{rvro aHarr,

paccro.flHue no ryI\{aHHocreft r BBeBA. Ecnu 4eficrBure[bHoe paccronnze 6onr-
me trpulrfiTolo, To AorrycTzMoe yrJroBoe paccTo.EHtre sBeSAbr oT TyMarlHocrr4
6y4er coorBercrBeHHo MeHbrrre, m6o no Mepe er\rnccuv onpe4eJr.Eercs a6conror-
HA.E BEilZIItrHA T.

Cornacuo ra6.n. 3, 6orrruuucrno BBe3A HoHqeHrprrpyerc.fl trpur{epHo oxo-
Jro paccro.rrnus 1500 rzc. Ecrecrneulro npuH.rrrb ory BertrquHy AJrrr flepBoro
upra6nrarxeunr.

Pacclrorpunr nogpo6nee npor{eAypy rroucnoB noa6ymgarorqelt BBeBAr,r

AJrJr HecI{oJrbnIrx rya{anuocreft. TyuaHuocrr, S 49 cocrour rra orAeJlb}rr,rx BoJro-
nog co cna6rru cBerreHr4eM rrerr(Ay rrur\,rrt. flo ra6n. 1 uanczuanl,Ha.rr Mepa

eMwccuw ee rptr T": L0 000 "H cocrapJlrler 7550 cu-z nc. flo ra6n. 5 Haxo-
,4trM, rrro BBeBAa O5 uomer Aarb ranyrc ME, naxop,.scb He AaJree ueu 15,6 zc.
flonaran B rrepBoM upz6nux<eurrtr paccro.EHr{e Ao ryMaHuocrr{ paBHErr{ t500 nc,
rroJryaraer{, arro rar{af 3Be3Aa AoJr}r{Ha HaxoAr{r},c.fr }ra }re6ecHofi c+epe lHyrpr,r
onpy?r{Hocrrr c paArzyco}r 36'. B ary oxpy}r{Hocrr, }re BxoAtrr rrrr oArroir
nBeBArr 05-80. Ecm o4na BBeBAa 82 III, Ho oHa rre lrolr{er 6rrru noa6y}r{Aaro-
tqeft, reu 6onee, rrro paccro.rrHl{e Ao rree cBr,r[re 3000 nc.

Ecrr uprau.firr, aJremrpoHr-ryro rer{[eparypy ryr{auHocrra pannofi 1'":
:8000 olt, Bro, [o-BuAr{Mor\{y, 6nuxte x gertcrnzreJlbHocrz, To Ir B aro]\r cJrytrae

rreJrbB.s yHaBarL orAeJrr,Hylo rroHLrBylotr{yrc BBeBAy. B cBoAHorr HaraJrore
Hprrucxoft o6cepnaropzn tl] trrfl arofi ryr,raHHocrtr yxaabrBaercrr
I{aK RoaMo}r{Ha.fl noa6yrx4aloulax BBeBAa HD L922Bt crer(rpaJrb-
Horo HJracca O5f. Oua orcrozr or ryMauuocrtr npurrepuo lra 1"30'. ,{na
Toro qro6r,r oHa BxoAZJra B yna3aHHyro Bbrme c{epy, ueo6xogzuo, qro6br

paccro.rluze or Hac Ao BBeaAr,r 6rrno ne 6oree 680 nc. ?ry BertrartrHy rraAo en{e
yMeHblrrzrE, ecJrtr[ yarecrl lrorJlotr{eH7e. B ,qeiicrnzreJrbgocrz 4na sneagrr HD
t9229t, rrpr{H.trr Aa[{e Buaqeuue a6conroruoft neuu.rmuw Mu: -5-,1, pac-
crorrr{ne paBHo 7200 nc. tr4rax, Htr oArra trB orAeJrr,Hr,rx BBeBA }re }ro}r{or BoB-

6ylrt4arr, cne-reHr.re S 49.
Paccuorpzlr AaJree S 48. 3ro BoJronEucrafl TylralrHocrr,, Bbrr.flHyra.E na-

paJrJIeJrr,Ho raJraxTrrqecnor{y aI{Baropy Ha HecxoJrr,Ho rpaAycoB. MaHcunranr,-
Ira.fl Mepa oMwccvu tp:u T u : 8000' Et 4na Hee patsHa 530. Itan r{ B npeAblAy-
q,eM cflyqae, IraxoAr{M AJr.rr BBeaAr,r05, upu paccro.sHur 1,500 nc, lranctrMaJrr,-
Hoe Boer\{o}HHoe yAaJreHue 56'. Ho n ery c$epy BxoAtrr roJrr,Ho BBeBAa O9 V;
Horopaa r{e Mo}r{er 6nt, orsercrBeHHoft Ba cBerreHue ryMarruocru. Burauy-
rocrb ryn(aHHocrtr Boo6qe He troBBoJr.rrer o65rrcHtrffi nos6yrxgeune o4nor? aaes4oli
05, ecnz 6rr ,qarre raxoBafi 6rura o6uapyrr{eHa. Taxunr o6paaou, cBeqeHlre u
arofi ryuanuocrtr lreJrr,B.a o6,sacsurt, 6nzxtafiruuutr BBeBAar{r4.

R Harauore [1] grs ryMa]rHocrz S 52a trpsH.ara noa6yrxgarou{eft BBeBAa

HD 19228t. B srou cryrrae tro Mar{cuMaJlbHofi r\repe aMuccw. 2700 HaxoArrrr,
qro rrpu paccro.Errr{[ 7500 nc BBeBAa 05 4onxua pactroJ]ararbc.rr He Aaree rrerr



25' or qeHrpa ryNraHrrocrrl.O4Iraxo tID 192281 HaxoArrc.q B /{lia paaa /{aJrr,rxe.
3nea4a B1 V, rraxoAflrqaflc.tr BHyrptr TyMaHlrocrrr, Ire Molr(er 6r,rrs ornerctnen-
Itoft Ba nos6yntgeuue rcefi TylraHHocrrr.

B BaHnto-rerrrre AJIrr cJlyrra.g, IiorAa BIIyrpI{ Tyr[au]rocrlr r{er ropfrrleii Btlcl-}-

l[br, paccilrorpnu IC 1318a. B orfiu-rne or [peAr,rAyrr{ux, ara ryMarrnocrr, ue
r,frreer BoJronHr{crofi clpyHrypu. fIo ra6nlrqar,r HaxoAr,rr,r, rrptr ]laccro.rrrlur
1500 nc, arro llJrs BreaAr,r O5 llancr,rlraJrE,Hoe yAaJrer{}re or qerrrpa He AoJrirrtro
rrperjbrrrrarr, 22', , ,11pt coorBercrByer roJrbl{o pa3}reparr oar.roli Tyr{aHrIocTl.{.

Iinnrnaitruarr Bleir/{a OB naxo4nrctr }ra paccrotruLrll 68', a ar;ea4a 05 - rra pac-
c'rorrrrr4r,r 89'. Sror rpr{arep etqe paB IroItaBrIIraer, tiro l(JIrI lcla6ylngeni,rr Ty-

lrauuocrer,l Heo6xoArrlro rrarr,rurrc BHarrprrcirr,Horii rpyrrurr ropflqilx BteB/(.

Pacclrorplru AaJree HecnoJrr,tio ryrlauHocrei.i, ur.ryrpr,r r{oropbrx rrrrerorcrr

ropflrrtre 3Re3Abr.

Un'repecrryro crpyrrrypy rtrreer ryrrarrrrocrr, McD t0 r,r, rico6euuo, rpu-
r\rrrrnarcilIafl ri rrei,ir o rora Mi II 11. 13 nocle4rreii 6pocaeror B r.TraBa rrllucyrcrurr0
flpr(I4x, rorrrrux rroJrorios. l1o-nn,quuor,Iy, IILI r{rleerl B/{ecL I{eJIo c ABynrfl ry-
r{alrlrOcrrrNlrr, orrpoertTr{poIJaBrrrrr}{rlcfr Apyr rra Apyla, - oA}Ia I,r3 I{r{x rorr-
rroBoJrortrrr,rorafl, a Apyra,fl rtart 6sr IIpol{oJI}Iterlue Ho-lrrttccull Tyxrarrrroc'rrr

McD 10. C aarra4rroii cropolrrr rra npalo ryMalrlroorrl l\{cD 10 rraxoAr{rc.rl BncaAa

HD 192660, a c irocroauroii IID cilenrpaJrbrroro nJraccil R0 Ia. llc"nn v.rccrr,
rrorJroil{errr4e, rrpr,rrrur{ar{ ero ranurf H{e, KaH Ao BBeBArr I]D 192281 (A, :
:2'",7), ro rrarrcrrtr{aJlbHa.fi I\Iepa E}II{ccuIr l(Jrtr 7'r: 8000 oI( parrra 1130t)
'lor4a, IIpIIItl,In{afl, tlro paBMepLr rlo Jryrty BpeIiI{.rI paBI{I{ llaBr{gpaN{ Il Itapr-tltt-
rrol,i unocrtocru, noJry{{acrr 1V : 20.IIo ta6;n.4 naxo4nu, qro AJrrr enes4r,r O5
30rra r{olrrrSallplrr u rroi\,t cJry(Itie llaBI{a 13 nc,,11g coorr}ercrR}rer lra paccroflIrr{ll
7900 nc 24'. 'launu o6pasor,r, BBeBAa HD 192281 (O5 i) rrorrre rro?rter r,roHrr-

3oBarr, ryr\,raHrrocrr4 McD 10 lr Mi lI 1,l ,u.o IIc rloilter rIoIIr4BoR.rrL S 52, S 52a

r.rnr,r McD 71.
ltart uuyrpr,r, ran 14 rr 6nr,rrrtaf,rurirx oHpecrHocr.Ex S 6t na6rmAaerc.rr r\{Horo

r.opflarrix 3rJe3l{, }Io aTr{ SrJe3Abr IraxoA.frT0.fl }ra Becr,r{a paSJrurr}rblx paccToflHuflx
Hau6o.rree pariHrrfl uB HaxoA.rrtr{}rxcrr Brryrprr ryMarrrlocru BBeBAa O7 f pacuoro-
ir{erra }ra paccrorrrrrru onoJro 7500 nc. florfloqeuue /{o ryn{a}rrrocrl,r npur{eaf
paBIIbrNI Au:2'',0. Tor4a upu 7', : 8000 "Il ME*a^o:12000. Ecnr4 71a;nc

rrpuHrrrrr tsa paBr{ellr,r rro Jryary BpelrI,Ifl lran6o.ur,uurft pasltep B Itaprr{rrr'roii
rrJrocxocrr{, ro rroJryrrur{ frz:30. flpz tanoit rrJrorrrocr}r rrrr oAr-ra BBoBAa B ry-
rlalrrrocrrat IrJrtr pfrAoM rre l\,Iolner 6r,rrr, n oTAeJrrrllocrtr ornercrleunoii ga cuc*
rreutrre ryr{a}rrrocrrr. Ho ecnu npeArroJro)ItrlTr,, qro ryN{arrr{ocrb S 6t cocranlner
cAtrIroe rloJroe c ryrranuocr.suu IC t3tB, to rpyAl{ocrr, orrlaAaer. ,(eiictnn-
reJrbrro, 1r crotrr cJryarao l\Jrrrua ryrlaHHocrtr rro Jryqy Bpelrrlrr 4o.ntxna 6r,rrr,

rartoro ine [opfr/{Ha, rtaH tr B rlJrocHocTu, rropN{aJrbrrofi r( Jlyary Sperr[fl, r,t

rrJrorrrocrr, N,rolr{er 6rrtr nrerruue. flo4po6nee HoMrlJreltc ryMaHHocrefi IC 1318

6y4er paa6trparr,c.q B cJreAyroqeft cratr,e.
Tarruu nre o6paaom 6rrnr,r paccr[orperrrJ l]ce ryMa]Illocrrl R ra6n. 1. Peay.rrr,-

rarr,r orolr{AecrBJlerrrrfl roa6yxr4arorqzx BneBA npeAcrarJreHrJ R Bocr,rrou cro"u6-
qe ra6nuqnr.

Itax cnegyer lra ra6nuqbr, npzr{eprro Anrr rroJlontr{rrbr ryx{arrFrocreii nerr,a.s

vr(aBarr, uoa6yln4arorqtrx BBeBA. Bpocaercx B rJraBa pacrroJroTr{e}r[e orrrx rv-
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uaHlrocrerl. B ro rpclr,n Iiari rc ryrrarrrrocrlr, AJIrr rioropr,rx rrolr{Ho yltaBarr,
noa6yilt4arorque BDeBAbr, uaxoArrrcfl BrJyrpr{ aoo6paixaenroli oripy}r{rrocrlr
paArrycoNr 3o c rlerrrporr or{oJlo T Cyg, ry}raH}rocrr{ 6er rroa6ytrr4arcrqeii 3ReBAri

pacrroJroirierrbr rro uepn$epnu aror:t o6.nacru.
Orcyrcrltre 3rJeBA, orBercrlrerrnblx Ba crlerl€I.Irrr0 arr,rx rynraxrloctei.i, rroirter

6br, b o6tflcrleno rperlrl Boarroll{r.rbrrrtrr rpr{rrrrHaltu. Bo-uepRllx, rlomer olia-
Barborr, rrro lollrrrrr.re BBe3l(br ctra6r,r ir ctr{e Ire o6Hally[{errLr; ]lo-BToprrrx, rrexa-
Hnelr rroa6y[t/{eHlrfl ]\ro}I{eT 6lttr ot,rr,rqlrblrl or o6-ol.rlroro rI, I}-Tperbnx, I'}r\rillr-
rocrr{ loa6yrnTlamrcrl 60"[Lrrrlrrr clioIrJIer]rrert AaJIeIto orcro.trqux or ryrlarr-
lrocrei.i I'ollairrlx BReBI{. 'lor (rartr, rrro Jlyrr 3peirl,Irr R I,IccJreAyeuor\I IraupalrJIeIILII,I

ilpoxoAr.rr uo4 rre6olr,rur,rrr yr.rrorr n (OpuoHoly) cnirpaJrrrrroi\ry pyiialry, /leJraer
pclrcnr,re aroro norrpoca cyrrtrecrrlcHrrbrr,r. .I[elictnlrre"rrbrro, cylqecrr]enlro ycra-
rrolll4.TL, IlacrroJloirtcrrbr Jrr,r BCe cTll TyNraHrrocTrl ru\oJlr, pyrtaBa, Ha pa3JIrIrrHIrIx

paccrorrrlrrtrx lll(oJrrr Jlyrra 3peur.rfl, r,rJ1{ }r{e orrn o6palyrol o;qi,rrt {uar,r.recnni,i
ITOIIIIJIEITC.

Paccrrorprrlr rroApo6n ee rra irrllym r,r 3 yr{a 3aHnr,rx r} o 3Nroirtnocrcii.

1. 3nea4a O7 ua paccrorrrrr,ru 2000 nc, nprr orcyrcrrur,r Nrelr{BrreBAuolo

norJrorrleHlra, rra6rro4a;racr, 6r,t HaI{ Br}cBAa 5,0-5,5 rJeJrlaqilHbl. I{ar,r6o.trnree
rrorlroulerlr4e, Ira6JrroAaerfoc R oroi\I irarrpar]Jrer'rlllr, He tlpeBocxo4r,rr ,4,, : 4'n,0
[20], r. c. BBeBAa 6r,r.rra 6r,r rio ncrrnol,I cJrytlng ne cra6ec tilrr: l1',0. Ho uo
o6oaperrr,rro c o6r,errrlrnnoii uprarroii |l2l, rar{ux Br}e3,I[ ]re HartAcIIo uo rtpaii-
ueli lrcpe Ao 72,0-12'',5. OcuonbrRa.flcL rra erorr, nro?rirro yrBepll{Aarb, rITo

ecJrlr Tylra]rHocrr{ paorroJroinerrr,r rre AaJree 3000 nc, /(Jrfr rrl,{x lreJlb3rr uai,itlr
orleJrbu r,re n oa6yln4arotrl?Ie 3rreaArr.

2. f{pyrlrnr rrbrcJrr4Nrbrlr rrexarrr{Brro}r cneqerrufl ryrral{Hocrei,i lroilter 6rrts
y4apnr,lii Nrcxarrrra\r [21 , 22], riJracclrarecr{r{rI npllrleponl Horoporo ctllrrarorcfl
ryrraHr{ocrrr NGC 6960 a i\GC 6992-5. Paccrrotpeurae {opnt'r, BBalIrIIIoro
pacrIoJIoII{olrI{fr LI T(-)"IIII{I{I{hI ]JoJIOItOII B TyT.IaIIHOCT.flX SaCTaB"rIrIeT l{ylIaTL,
rrro n IroAaBfl.srcqer'I 6orr,urlrrrc,ne c"lryqngs y4apnr,ut Nrexarrl{Brl ne nro}net 6r,ttr,

orlercrnerrrrbrrl Ba cllearerrr4e ryllarlrrocrert. f[eitcrnlrreJlLrro, DoJroItIIa B Ty-

r,rarrrrocrrrx rr[portrr ]r paBTILITLI (urupuua ux [prlrleprro 0,5-2,0 nc), ue rIa-
6.nro4aercr peanr{x rparrrll{, r} ro r}perIfl HaIt yAapHol\Iy }Iexauuarly npucytqfi
Tolrrilrc r,r pealttre IloJIoI{ua. 14cri,rto.reirue cocranJlfler rorrrtafl uoJIoI{HIrcrocrL
rr o6lacrr,r ryrrarrrrocrr{ Mi llti, rioropa.s o'IrrerraJracb yil{e LbIIrre. H couuurenr,-
ur,rNr rroTr{rTo IlaBue erqe orirecrlt S 55, a rarirrrc S Il7.

3. Ocraerc.s roJIbI{o rperb.rr no3lro[{rrocrr, a lrlrerr]Io: Tyrrallllocrrl I}olt-

6y;rr71arorc.a /IaJrcrto orcrorru{r,Ixul Ha Itc6c rpynla}Itr ropflql{x 3r}eB/{. 13 uotrsay

ranoii l.rrnore3rrr roropr{T r}llatrNrrroe pacrloJro}r{errue ropflrrllx BIIeBA I{ TyNtilII-

rrocrcii. ,I{ertcrnure.urJro, B r\eurpaJrrrroit .rac'rr,r lnl,Iecrctr cliolrJlellue 6orr,tuoto
rrr,rcJra loprrrirrx 3rleBA, rJ Torr rrrrcJre Cyg VI. B ro )ne BpeN{fl TyrIarIIIocrIr, IIe

tarrercrqr{e ro:l6yar4aroql,Ix l]neB/(, pacnoJro?Itellrr rro nepr,r{eplrlr R ItrIAe AyI'lI'
13pa4 ;rr.r rarra-s I{aprIrIIa rloilicr 6r,rrr, peaynlrarott cilytlaiiHoro rrpocltrl'rpo-

rlarrrrrr. Ec,ru 6rr ryr\IaliHoclrrl, Iraxo/lfilrll,Iecf ]ra lcpr,t{eprur, 6nt.lllr paa6poca-

rrrr rr,r{oJrrr ryrra 3l)errr,ra, no'rpc6oriaJIocIr 6r,r treuolteplloe rIr{cJIo O-lneal( lurn
r,rx r,rorr!rBallr,rr,r. f!crccrnelrro ilp!rrr-rITr,, rrro r{errr]l ItoNtIrJreItca pacrroJroiliell

n6rr,rarr uar,r6o.uee ruotqrroii lrpynlrlrpoultll ropflrlnx anea4 Cyg VI, rto;tter 6rrrs
rrccrtoJrr,rto rt rcro-BalaAy or [1ee, ecJrrl yrlecrl r]JrIrr{III,te i{llytt{x O-erre:t;1.



I4rari, AJLtr Toro {To6r,r o6l,Rcrrurr cnerrcrrl,rc rylraurrocrcii u o6;racrr

T Cyg, ueo6xo4ulro rpe/Iro.[oir{r,rr],, riaH 6uJro oure.le}ro parrr,rrre (rrarrpr,rrrep,

qrr S 61), uro rrcc ryrrannr-rcrr.r o6paayror o/(rrH crrllarrrrrrrt rtorrn.ucric. 'I'o
rrr,r4r{r'roc pacnpeAeJrerrrre, ltorolloe rra6.rrrogacrc,a r 71ei.icrr}r,rreJlbrrocrn, o6nealo
l oclrorllorr norJlolqalou1cii nrareprlrt. (Boupocrr, crirr3arrrrbrc c rrorJrorr{erlr,reNr,

6),Iyr paao6panu rr cJrei(yrcqert crarre 6once no;qpo6uo.) 'I'artlrrr o6iraeolr,
1'yrranrroorr,r IC 1318 u /{p. cJre/(yer crlrrrarr, cnfl3arrribrxrr,r.'I'or4a ilerrio o6,6-

ttcrrrrercx crlelrerrue rarir{x ryxra}urocreii, riart IC 13tBa, S 52 r.r /lp. Ocrror}r,u}a-

,tCIr IIa l)'lOtrI, trIO)lillO /{.IIfl lto"rII'ITIeCTRCIIIILIX p&CrieTOIJ IIpC/(CTalll,ITl, paCIIpeAe-
Jicrrfic cner.rroii rrarcpirrr c,rreTlyrouleii npocroi.i c,rerroii. 'I'yuarrlroc:ur, Ilac[o.]To-
ilicLlubre t;oripyl y Cyg, lurrro.rrrrrrror o6r,err c pa/U,rycorr 1?0. Ocralsrrbro I'yuarr-
rrocrrl pacrro.llalarorcr nrle DToro rralla. Aoo roto ,rro6r,t lttap BI{JIrorlaJI l}o0

oclrourrbrc Tyrrarrrrocrr,r, rrpr.ri\rer\r, {ro ero pa4t,tyc paBe]r o'l 3"00' ;1o 3"1J0'.

Cpe4rrroro r,rloTlrocrr, rJ a1'oNr o6'r,elrc, rtalt 6yger rroltaaauo rruiric, lroir$Io rrp14-

rrr{rrr pal}}rofi 5 cu-3 . Bo moporr r{ rperr,exr c'ro.rr6qax 'ra6,u. 6 rrp!{RoArrrcrr rurcJra

05-anelg, ueo6xo;llturrx /I.ltfl r,IouI,IBarlrltr{ rioi\IrrJleltca 'fyrralrrrooreli, n Ball,rcll-
rrocrll or paccro.rrrrrrrr Lr paarrcporr. Ho.rrnrrocrrlo O5-ruea4, rreo6xogr,rlmrx A.rrrl
rrolr6yinTlcuun o4uoiir r.ra nalr6o;ree yAaJrerrrrbrx ryNrarlrrocreii S 48, [pur]oAlrrcq
Ir trorBeproxr crot6qe. IIc.ttr,t y.lgc,1b, rITo cnyqelli,re ropfllMx 3IJeBA rla llaccro-q-
rl,rrr 1500 rzc (cnr. ra6n. 3) uBryrlnsl orulrrnaJrelruro 5,3 BregAr,r crrertrpa.rrr,lrolo
ri,'Iacca 05, a nce BrlcBALr, rprrBeAeHlrr,re n ra6.u. 3, - nati 8,3 enea4r,r O5, ro
rlll r:a61.6 tlu4lrlt,.r'lo ll lrc6oNl CJtyrlae IioJII,ttIccTIJo IIilIlgcTllhlx SBSBI{ I{eAo-

crarorrlo. B .rry.rruelr cJryrrae rpe6yercr 71 ,5-15 er:er,r4 05, r. e. R 1,4-I ,8
pana 6o;rr,lue, rIeNI I4BIleCTIIo. i)ro ttuontte /{o11ycrl1rlo, ecJIrI ytlcc'rL, tl'ro Il 06-
Jracl'r4 Cyg VI elle rre lce itre[]ALr rrByqcur,r.

'l'a 6.rr rr q a (i

1500

I 000

19,0 l"t,8
d,i)

20, 0

9,0

f[,ciictrurerilHo, r o6",racrr,r Cyg Vl o6rqee rrorJrorqerrue rr r]lr3yaJrr,rlbrx .rry-
'{ax Aocrrllaer 7"',0, r. c. rra paccrolrrr,r.l,r 1000 nc O-arrca71r,r 6ylyr rra6.uro4arr,c;r
Ii&Ii 3IlC3,{Irr CJIa6CC ntpg : 13",0. JJc,nr,r y.1sg1b, Uro 1l OI{peCTIIOCTAX Cyg \/i
0crfb, rIo-BuAr{Nror,Iy, Nrecril rr c 66nl,trtnrl fiorJlolqerrlrer\r, To flclto, 1119 rlie5;ryg1'-
cn ,r1au-r,rrei.im.Lre rrllare"rrr,rrbre r,rccJreAoBarrrrrr eroii o6racri,r <Dorr,ruofi [(cJIu),
Il rlcpl;ylo oricpeAb - Ironor{I,r roJlrrrtlrx BBeBA c orrelrrr NraJloii /\rrcrlcpclreii.

Ilcttr,t laiiie tre yr11111,1,turs rtan6o;lee Aa.rrcl{p1e or qellTpa ItorIrlJrcl{ca l'yrlalr-
Hocrl,r, To ranoft l{otrr[.rreric, corJlaclro ra6.lr. 6, ric xloir{0T rraxoAl,rl'Lcr[

/laJrec uerr 1500 nc. TIo rrceii rreporrirocrrr, orr rraxoAr,rrcrr ra paccrorrrrr,nr or
1000 ao 1500 nc.

I4urcpectro oqelrlrrl rracoy riornrJrel{oa ryrrarrrrocreii. 14s 'ra6,,r. I lrr.ruro,
rrro cpeArlr{fl rlepa t)xll{cclrlr ]re ltptlr]rrrxaer n cpeArrenr 3500. Y.rnturiarr,.rto
tIolJIoIrIeliII{a AD: 2"',0 tt ryrralrlocrll :laIIrIt\IaIor oAtry rlerBeprL l}ce1to o6T,etta,

ltaii/{eu, qro cpeAHflfl rrJloruocrrr llaB}ra rrpr,rlrepuo 11. 'l'or4a lraoca r{oNrrrJrcr{ca

ryrlarrrrocrcii Ha paccrorru,rrr 1.500 nc r.r 1000 nc ]l.prr paltMepc, ytitl:lalnrorr rl



rperreM crofl6qe ra6n. 6, 6y4er 24'10au7 ,2't04 ltaccCoruqa coorBercrBeHHo'

Dra seruquna 6Onrure rIeMHa ABa IIop.sAI(a trpeBOCxOAuT MaCCy ropfitlux 3Be3A

B arofi o6nactu.

$ 6. OTIPEAEJIBHI{E IIJIOTHOCTII II MACCbI

OTNEJIbHbIX TYMAHHOCTEff

tr4urepecuo BHaTb xoT.fl 6rr uplrrraepubre MaCCEI E IIJIOTHOCTE 3MtrCCZOHHL,IX

ryMarrllocTeft, upune4eHlIblx B ra6n. L Vxaaannrre BeJItrqrIlbI Mo?I{Ho ollpe-

AeJIrITb, SCJIU uABecTHbI AeftOTBtrTeJIbHbIe paBMepbl TyMaIIHocTeft (ma1 yr'no-

Bble, TaI( II JItrHeI?HbIe), a taxnte HOJItrqeCTBO MeTfiSBeBAIIOIO [OfJIOqeHtrfl Ha nyTI'I

Ao rrux. flornorqenue B paccMarpzBaeMoft o6nacru pacflpeAeJlello orleHb He-

paBHoMepHo. Bnonne BoSN{o}r{Ho, lITo 6oilbnlullcTBo TyMaHHocTeft B AeItcrBI',I-

reJrr,Hocrr{ trMeer HecHoJrr,Ho Apyrtre pasMepr,r u {oprurr. floarouy orpaHZaII4rI-

crr cpeAHtrMr{ 3HaqeHr4.flMrr AJrE 3TtrX BeJrtrqzn. corracHo IIpeAbIAyII{eMy napa-

rpa0Y, [o-BrrALI['Ior,Iy, 6orluruucrBo ryMa]I]Iocreft AoJr)r{Ho 6rrrr' cBfl3aHo

Nrelr{Ay co6ofi I[ HaxoAr,rrr,c.E rrprrMeprlo Ha paccroflHl{r 1000 nc. flol'JlorleHue

B BanaAlroft alacrr{ o6nacrr BI{aqETeJrbHo MeHbme u HarrEHaercfl o}Io AaJILITe'

rtetr{ B BocTorrHofi [13]. flpzruer\r Air.fr rrepBbrx rlecrl{ ryMaHllocrefi e ta6I. 1

rrorJroqeEtre ,4u panur,rlr HyJTIO' a AJIfl ocraJrbHblx - B cpeAHerrt t-5'
Brr.rucileuHbre rra ocHoBe yr(aBalrgbrx cpeAHux BHaqeHufi rlJrorrrocrl4 .1VH

,r Maccbr Mn tpusegeHr,r B trocJreAHl{x 4nyx cro'n6qax ra6n' 1' IIpz atort

nrrorrlocrb 6r,rna uali4ena rlo $opuyle

1V,, : (y!-\
\ I )'

r4e I - rtry6nua ryr[aHEocrrr B IlapceHax. oua npununraeTc.a rol'o ]Ite [op.flAlta?

rrTO tr paSl{epbr ryl\'IaHI{ocTZ B r(aprEHHoft unocttocrr'

Macca BbrrrtrcileHa [o SopMYile

ilIs.- NsnzsV,

|l\e mH _ r\{acca arorra BoAopoAa (npe'qnonaraeTcrl, rlro TyMaI{}IOCTE allzlcro

,o4opo4our); V - o6reu ryMaHlIocrtr. Paeuepr,r ryMal{Hocrefr uaatEl tr3 rler-

Beproro ctol6qa ta6l. 1.

tr4a carrtort MeroAulttr oflpeAeJleuu.a cJleAyer' qro ]\{bI IIaIIIiItr nepxnuft trpeAerl

rraCCLr TyMaHHoCreft, I[a ta6nuqr,r BtrAIIO' tITo MaCCbI HO;re6ilIOTCfl OT ASC'ETI'I

Ao Hec11oJrr,Hux Tr,rcflar coJrHeargblx Macc. TIHTepecHo, aITo He6oTopble TyI{aH-.

r{ocTtr, uMe.E MaJIbIe pa3}Iepbl, oHaBLIBaloTC.fi CpaBHI4TeJIr,Ho MaccuBHbIII?I'

oco6enuo 3ro 6pocaercfl B rJrasa B cryqae ryMaHlrocrlr s 68, S 64 t 6eewvnt-

Hofi ryMaggocrtr, pactroJroffier{}Iot ceBeprree IC t31$b. Ecrectseguo IIpeAro-

Jrorntrrb, rrro oHE .flBJltllorc.fl qacrllo IC t3t$b u IC 1318c, no paBAeJIeHbI ro-

rJroq,alglqeft rel{I1ofi uatepueii. Paarueprr yItaBaIIHofi ryMalIgocru AoJI}I{H6I

6nrrr uo xpaftHefi ;y1epe L42'.XL42',. Torga ffu: 11, a ruacca paBIIa [pl{Mepiro

2. !.04 Mo.
Ilponepurn upaBuJrbHocTb rroJrolr(eHflft, yHaBaHHbIX B IIaCTOflqe]I z npe-

AbrAyrq,trx uaparpasax, MoE{IIo 6rrno 6rr uptr rroMorqtr paAuoacrpoHoMzqecHl{x

Ha6rrroAegtrft ua pa4noreJrec6orrax c A6crar6qHo 6onruroft pa3pe[arcqeft

ctrJrofi.
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AI{AAEIIIIfl IIA}'Ii CCCP

II 3 B E C'I I4 fI H P bI }I C H O I,1 A C T P O <D IT 3 I,1 q ]] C H O'1 O B C E P B A T O P I] I,t

'l'oNr XXlII, l9{j0 r.

I,I3)/rtEr{I{E ilpocTpAITCTBErrIIOfo pAcrrpEAE.tIEHUfl 3r}E3A
PABJI?IIIHbIX CIIBI{TPAILHbIX ITJACCOIJ Il OEJIACT[l

C IIBI{TPOII{ Z:343, b:0" (z -= 18r}10n), '.-- 
-15")

il.il.1[Ttottut;

IIay.1or. pacrrpeAeJrerlrrr tl rrpocrparrcrl;e 3BCtsI{ O - B3 (crr. t}r.rr. 2, 3). ll r.a6,r. 2
llpI'1llci(cllo [pIlllepHoe oroH{AecrBJrolIlre I]o36y}I{Aalorqrrx 3t}e3A Aiix ,r1r.r+{yaHLrx ry}raIll](l-
crcri r lcc;regycuoii o6;racrrt. ll ra6;r. l) uplrueTicrro npoqcrrrrroe coAeplr{a}trre rrrrnrrroB rr
cllttpxrllraHTots paSrrIrIIIbrx cfler{TpaJrr,rr},rx r{Jraccon. B ra6,rr. 5 upr.rne4errlr rrJrorHocrn
arce4 85 - IVI ua paaHr,rx paccrorrrrrrrrx or Colnrla.

I,Iccno4onaur.re [ona?aJro, .no u o6.uacrrr X,Lire.rrroro flyrrr c qelrporr l. -.: 84J", b -. 0.,
go 500 tzc ot Co,lntla colrcelrl IICr:irre3A O -- 85, orre}rT, r.ra.rro aneltil R8 - dlr5, 1er rar{Hie
rylraHttoctei'r r't cxonncrttl ii 3Ile3A, TofAa fiar{ lJrorrrocrr, 3r}ei/\-I\lt'arrroB rroi]l(rrl{x cnlri,
TIlaJrr,rn,rx r{Jraccot} rar{afl ?r{rr, xax n OprrorroBotr pyr{arlc.

TI:Ill SPACI] DISTIIIBUTIoN oI,' srAIts IN A RliGIoN \\IITIT rIIII ctrNTER
I :- 343", D : 0' (a =- 18lt10n',5: -.- i5') , by 1. I. Prortylt.- TIrc space flistributjol oI
O B3 sLars Itas been sludicd (figs. 2, 13). Irr table 2 an npproxitraLivc irlou[ilicalion o1'

oxciLirlg sLars ol'the dilluso nebulac ir thc invcstigat,cd regiorr is giveu. Tlre abuudarrco
irr per certts oI giant,s ancl suporgiarrLs of dil'IcrerrL spcctral classcs is lisLe{ irr table 3 arrcl
tlrc derrsil,y oI 85 -- M stars at, dilfcrerrl, Jistarces 1'r'on the Sun is list,ed in table 5.

Tlre irrvesl,igatiott sltos'cs t,haL in t,he rcgiol oI tlrc Milky \Vay n'ilh a ccltcr aL l:
=- 31130, b:0" and to a disl,ance ol'5{J0 ps lrom lhe Sul, Lhorc are no 0 -- 85 slars,
vtlry lerv IIB - dI'5 stars, no ncbulac arrcl no sLar clusters.On the otbcr lrarrcl, lhe clcnsil-y
oI giarrts of lat.e spectral Lypes is thc sante as in ilre Oriol ar,rn.

Ilens pa6orbl - I,IByrIeIII,Ie Irpocrpaucrnerruor.o paclpe/leJrerrlrl rJReBl{

pa3Jrr,rvlrbrx clerirpaJLrrrJx r(JraccoB B o6Jracr[ Bo,0x8 o,5 c qerrrpoNr I .-
:343' , D : 0". Marepr,rarorr ;1.qq pa6orr,r rrocJryir{rrJl r{araJror It ].

S I. ONI'ICAHIID }IATI]I'I{AJIA

13 pa6otax [2, 3], no Aa]IHhIrI Itararrora It], 6rrro rponeAorro r,rcc.rreAollarir{e
IIOI'JIOIqeillIfI CIJeTa IMSyrIaeilIOfi O6naCrl,r. 3rO 4anO BOBTTOII1TTOCTL OnpeAe-
JIIITL I,I0TI,IIIIIbIe paccro.flltl4fl Ao 3uetsA. Itporre rolo, rro 6otrruorry rrorJrorqcrrrrro
6r,rrlr ur,r4eJleHhl rrrraHTbl I{ cnepxrrlrallr]rl. o4uano AJrfl lo3 fl]ll{r{x BBeBA.

ItaraJrora, l(Jrrr Iioropl,rx lle yAaJroc-s r,rBr{epurr, r[o.rclrrpacrrr,ro ]le .rrrrrrr.rrrril
(crr. It l), pacoro;rnu.fl on]leAenllrlr Ire yAaJroc6. flocrro.rrrxy Drrr 3rreaAbr cocralr-
lsror 6o;rurII{}Icrlo ue 6.nlrliaii[rrrx rt Connlly 3r]ei]A, r4x rreJrrilrr 6r,rto r.rc-
IiJIlorllITL I,I3 IrccJIeAoIlaItIrtI. I43 crr,tx srreag 11.i3 orrroc.qrcr{ Ii clIcrirllaJrrrr[llu
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fiJraccarlr or O Ao F8, a 50 - or G0 4o M. Bce BueBAbr nepnofi rpyrrbr, AJr.rr r(o-
Topbrx He 6r,ur[ I4BBecrHbI cBerr4r\,rocrr{ r4B Apyrrlx r,rcrorrrrunoB , 6ttta oTHecer]br

H r{Jraccy cBerl{r[ocrl4 V. flo nu4rauort u a6conroruor? nenu.rnuau [2, 3], uocne
vqera rror.rrouleur,Is Il-]l, lrrs ur,rx 6ur;rr.r

Ir aii71eur,r r.rcrIlIH u LIe nIoAyJrt,t p aocr otut.w fl..

lSce uoa4uue BueBl{rrr o6lacrn /\o

$ororpa$lrvcctioii rleJrr{rrlrubr 10"',3
(uxrroua,rr .l,I yrrortr{Ilyrblc usrrrrc 50)

/{e"rlI,IJII{Cr, IIa IIIral]TL,I It IiapJIl,lliu I1O I,I3-

rlecru6rxr r{pul'epI,rrrrI: 1) aprtoctr,r rre-

rrpepbrrlHoro crlelirpa orioJro ?" 4227 ,i,

I4l, 2) naJrlrrr,Iro rloJroor,r qr,rarra o]ro-

no l" 3BBll A 14, 51. 3lo rroBrlo"rr,rJro

O I{e II lI T L T 01I II 0 C TL I I bI,IJ C JI e rl l'L l Ill,I I a lI T ( ) 1l

I,t CBepxl.llr'a]ITOR Ilo IlOl'JIOIqellt.{IO, a

TaltiIte oIIpeAeIIIIU, paccTor{.H14rl /(o
flpr{rIx rro3/\lrrlx 3Be3l(.

Ha $rar.. 1 rouaaatrr,r orrclnTpbr Bllo3i-[, our{I'Bro tIn 1.(]" loor'lnolt actporpa{c
c o6rerirnurrofi nlluBnror)i, c(roltycl,rporrarrubrc lra o6.rlucI'L ol{oJro I 3BB3 A.

'.['a6llriIa I

Cpanucnue onpegerenur"r lrrraHTolr Iro pflltHrlll ripurepllrlnt

3SSJ.f
I

., gK/ rr.EF} l:,0-15'4t8.t

dK, ."nilIE llil-lB"rtn1l

(Dr'rr. 1.. Cucrtrpr,r llrleag gI{1 r'r dI(0'
lrorryrl0rrur,re c 1 (i" gnoiirrtlrt acrpolpa{orl,
cr[oxycr'rpolalltlbrc Itil rlorrocy 2' 3883 A:
r;raocrt(luHarlttR It,'tacooB crlcrllr'IocrII

u;]rrrir lIli riata.ttot'a P. ]ltlltt,colra [01

24

2

(1

d

15

39

5

(1

g

cI

C,

g
d

D

27

7

2

t7

12

49

t

6

13

2

B'ra6u. l 4auo cpaBrrerrr{e olpeAeJrenr4ii cr;epxrnrauron (c), rurarrrorl
(qD tr KapJrnrtou <d), rouyqgllrrurx paaJrrrarrrbrrrrl cnoco6anru:

1) no qllauoBorry rrptrreprrro,
2) uo 6onr,urolry frorJrorqerrrlro,
3) uo uurerrcr4Blrocrrr r{erpepbrBuoro cnertrpa onoJro X 4227 L.
ftponretoro,ITarnrorrpeAeJrerrlr.rr rIo rorJrollerrrrro cpaBrretrBI c on]leAereHLrflrIrI

H. IIIaneua [7] (o6osrra.rerrbr r{rrd)poft 4). I{urppu }ra repeceqerrrln cror6uon
,I crpolt o3lraaralor rrrrcJlo BBeBA, riJracc[{rrqrrpoBa}rHr,rx rro oArror{y rr3 orrpe-

4ererurii, r{an yrraaarro nr}epxy cror6r{a, a no Apyrol{y - r{art B rrarraJrc crlloxll.
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IzIs ra6.rrtr4rt lrrlArro, rrro rcc crroco6br Aaror y/IoRJrerliopr,rrcJrbuoe corJlaclre,
Tali rlTO IJLIAeJIeIII'le t'IIIaIITOR 1,1 HapJIIIltOIl lIO3/IIIlrX ClleIilllaJIbIILIX HJIaCCOR

IIo norJlou{elIuro trIoil{Ho crlI,ITarL Aocrarorrlro tla/{e}rirlbrrr. 'I'o.utocrs paBAeJIe-
Hl,rfr Ha il,rlaHToll r,r rtapJlrrrtorJ AJrrr cJlaShrx 3BC3A rre yAa.rrocrr npoBcprrrb
cllOrirpaJrErrr,rrr oroco6orr, rr0 B 3Totl CJlyrlna orlo uccri{a 6onee yneperrrro,
llorl AJrrl 6orce aitnr.tx 3I]e3A, TaI{ I{ali tlerr cJra6ee 3rte3i(br Iro BtrAtrMDi:r ue-
JII{IIl.lt{c, Te}t 6oJlce ctIJIbHoe rlorJlorqerlr,Ie our,I I,ICrrbtrr,IBalor u retl Jlet.rre or-
IeJrr{r'r, no r{Dery AaJrcr{rre rrrrar.rrr,r oT 6lt],rBrir,rx HapJrr,rriorJ.

'l'antrlr o6paaolr 6r,rnlr no.uyverrlr rrcrr.rrrrrbre troAlrJlr4 paccrorrrrrrfl. Olrr,16tilr
I] oIr peAeJICn III,I xroAlr"Treii perccroaHlrfl cr{JraAbrBarorcr{ rr3 :

1) orun6oH orrpcl{c,rrerrufl cncl{TpaJrbriJ,rx r{JraLroou,

2) ouru6ort rrhr/\eJrerrr,rr{ i{.rraccoB cnerrrlrocrtrr,
3) orur,r6olt onpcileJrellurr 3ReBArrrJx rJeJrrlrrtrrn [r rroriaBarc.uerYr llrcra BBe34,
4) ourr,16ort onpeAeJreurrr rroprraJrL,rrbrx rror{aBareJreli rlncta u noerp{r-

urieura Irepoxola oT ceJlcl{Tr,ru}roro [orJrorqelrfla Ii o6qe]1y,
5) omrl 6ort a6corrorHr,rx Be.rrurrrr,rrr BrJeBi{.

I( loclc4Itr,Ir[ TaItiI{e omlocflToff orur,r6xlr, rtorolrrrre rollurrriJr,r rra-Ba roro,
tITo IlcetrI SBea4art rrl]lrrrucblBaJII4cb cpeAl{tre a6conrOtubre BeJIr4qEI{br o6qor.o
tloiln BtjeB/I, R To Bperlfl iiari l{r,rarpaulla crrcnrp - a6corrotHarl Bctrrr,ritrrrra,
ilosNoErrro, r,rrreer slrarllrreJrrrHyro Atrcnepcnrc. I4. M. Itonr,t,lroe IB] nortaaa.[,
1t'Io AJIrr stee4 O-BB ranas Aual'paxrr{a flpeAoTar]Jrfler co6oil rroJrocy rur,rprruot:i
II0 l,Ierrblte 1",0 no iI ,,. B [2, 31 yrtaabr]laJrocb, rrro rrpr,rqrnrr,r 1)-4) rror\/1.
r] c\rrr^re Dr,rarrarrr orrlr6rtr,r ll rro/{yJre Ao--l-1"t,0. C yverou i{rrcnepcrrr,r a6colro.r-
III{x BeJII,ITIIIH noCJIoI{III{e rToI'\rT 1l oTleJlrrrrbrx C.rryrraflx AoxoAr,rTrr 4o-]-1",5,
rtro /{a0r lrol'perrrllocrri r onlleAeJrcrir,rl{ paccroaHlri,i 4o 50%. }t cornancunro,
oItaBLIBaCTcrl, tITO IIllOcTpaIICTItCIIIIoe paCnpeAeJIellI{e c.rra6r,rx enea4 rrOria
rleJrrr;rr rroJryrrrrrL c 6otr,ueii rotrHocrr,Io [9]. FIo rr rarrr,rc oflpeAeJrerr]rfl rroB-
IIOJIflIOT COCTtrlrI{I6 IrpeACTaRJICrrUe O CTpynType 3Be3I{rrOrO rIoJIfl rJ orillccTEo-
crnx Coilrrrla Ha paccroflHrflx no 2-3 nruc t101.

s 2. cTpyr(TypA BBESAHOIO rroJrrr Or(OJrO COJrr{qA
B IICCJIEAYI] MOM HAIIPABJIEI{III

B xara.nore [1] urteercs 3915 anea4. I4a nccne4oBaHtr.s 6r,rno ncnuro-reHo
ortoJro 350 area4 cJra6ee 11,5 {ororpa0u.{ecnori BeJrtrrrrrHbr, AJrfi noropbrx
ue 6r,urfilr rlSBecr]Ibr c[exrpaJrbHEre [oAr{Jraccbr ltilu Aa}fie clenTpaJlr,Hrre HJrac-
cr,r. Itpolre roro, r4cr{Jlro{eur,r nexyJrfpHr,re tr R-BBeBAr,r.

3 n e s 4 rr O - 83. B nacrorqee BpeM.E [ptrH.sro cqtrrarr, err{ BBeBAbr

oAHrrMra zB rrapr6oJlee rroJloArrx. Onu ulreror reHAerrquro H o6paaolaHtrro rpy[-
rll{lloBolt [11 I , pacnoJlararcql{xcrr B ocrroBrroM 8A0.116 cnrrpaJlbrrr,rx BerBeft
raJraltrI4n. Itpoue roro, oHI4 s 6oJrrrurancrre cilyqaeB oTBercrBeHHbr Ba cBc-
rIeHZe 4n{{yar.rrrx ryrraHHocreir. 1121, lr, [o-BaAEt\[oMy, reHerrrrrecxr{ c Hr{}r[
cB.flBaFrbr. floarouy ?rlreer cr\,rr{cJr paccr,rorperr, trx or4eJrr,Ho.

Cpe4u nr,r6pauur,rx AJr.fl trccJreAoRaHtr-n r{r{eerc.fi 276 anea4 clexrpaJrbHbrx
rIoAHJraccoB O -- 83, qro cocraBnner 7,70/o or o6rqero qtrrcJra anea4. Ec.ra
lplrr{frrb Bo BrruNraHlre, qro B }ramefi r{Jracctr(luRar{r{tr parrHue sBeSAbr olpe-
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AeJrerlbr riaH rlecnoJr;no 6oJree rroal(utre, rrenr B crrcrer\rc Mlt (cpanuenrae npz-
Be/Ieno n ItJ), ro raltl{x BI]eBA, lroar\ro}r{r{o, erqe 6onr,rrre. B r,rccnc4olarrrroii
0. C. Epo;{cnoi,t urrorllaArre r} }tacctaonee It3l arr,r:jRCBI(r,r cocra]]Jrrrmu Bcero
5,8% or o6rqero rr1,1cJra Brle3A, a ri rrJrorqal\riax liaraJrora ll. Erruuyca [74)
EIIIO NIEHIIIIIE.

'(tut. 2. Pacnpc4e,nerure O - B3 BTJeBA rro lrccnegyelroi.i o6racru. l'aranrr,r.recnr,rii ennarop
rrpoBeAerr gtrx A : 191o,2, 11 :{27",0 (1900) (Oororpar[lrn noclpor{3r}eAoHa rra arJraca

O. E. Pocca)
.I - criorrJreiluc NGC 6604; z -- NGC 66r1i J - NGo 66fi; a - NGC 6618; cuer;[re fipyrrrxri-

aBes/(r,r O -- B0; qopHr,re rrpylr{r{r,t - B1 - Bg

Ha {ur. 2 nao6panre}ro pacrpe4eJrenr4e Br}e3[ O - 83 rro rrrrorqaAne.
3nea4u noHr{e}rrprrpyrorcrr B rroflce J_2',2 oxoJro raJranrflqecnoro afiBaropa.
Sgecr .sclro BbrAeJrrrrorcfl cr(orrJrerrr4fl o -"B0-eueBA (orroJro)) NGC 6604 u 6611
rd onorrJrerrrre B1-83-eRe3A (orroJloD NGC 6613. Ha ryn{aH}rocrb NGC 6618
npoenrr4pyerur 5 anea4 O-B0. l-pyunr,r 6otec Hpyulrbrx uacrrrra6or rr,r4e-
JII{TIr Tpyl(Ilee, TaIt I{aK OCJII4 OLIIli fi ocT6, TO OaIe}Ib TOCHO IIpIll\{bIHaIOT ApyI
lt llpyty. Ha rore o6nactlr IJl;IAeJrflerc.rr rroJroca parrrrr{x BReBA c npeo6ta4ar.rueiu
B1-83. IJcnn c.rutarb, arro Aarrrrbre Harrrcro naraJrora rroJrribr 4o 11,2 {oro-
rpa+u.recnoii neru.rnnrr, a BaBrrc[t{ocr]; or paccroflHrrfl cpeAHero [o o6ilacrtr
4 I4anccrrra l(punrcrroii acrpoquerr!ecr{oii o6ccpBalopu!r, r. XXIII
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$ororpaSr,ruecHoro norJIoqellil.rI rllll{HflTI}

cor.rracrro (!ur. 5 ne [2], ro lroJlyrlnsl"o, ,rro'

O-rtncs,qrr Bbr.flIrJIeHEr rIoJrI{ocrLIo roJIbHo Ao
3000r2c, a BBe3Abr 83 - Ao 1300 rzc. [oJlo-
ca )_2' ,2 lra paccrotlrll{rl 3000 ;?c coorBer-

clBycr !710 nc, a IIa paccrotnlLrrl3}) nc-
+.50 nc.

B cr]t{3[I c retrt, tlro BBeBAr,r O - B0
B nallrlrFrrrorf trJrocr{ocTI{ pacrIoJIoH{e}IbI

rroJrocoii ro Hpallueft rlepe B !ll0 nc

olioJr0 raJrartrr,rarccltol'o alillaropa, Ire o6pa-

3yfl fl11110 6pocarorqr,rxc.fl B rJIa3a crylqeHlrli,
I]ET OCI]OBAHUii C'II,ITATb, IITO O}II'I O5PAAYTOT

raHrre oryrqelrll-fl pa3I\.Iepoll NIeI{Lrre 220 nc

rJAoJrr, "{yrra 3peHL1g. }t coxta"rreHlllo, B Hallrel',l

pacnopfl)r{eHrllr HeT paccroflHrlii l(o 3Be3A,

orIpeAeJIerIIrbIx c ratrorl TorlllocTblo, aITo6LL

[,ro]r{Ho 6rrno un4erb llaclpeAeJreHI,Ie 3Ile34

IJAOJI], JIYIIA 3PEHtr'I C TAHOI1 iITE TOAIHOCTbIO,'

rraH B r{aprIrHHoii: unocnocrlr.
Ha {ur. 3 lrao6patnenr,r O - B3-anea-

Ar,r, cIIpoeHTI{poBaIIHbIe I{a TIJIOCItOCTT, ra-
JraHTl,rarecltoro aHBaropa no Jrlrrly rrattrr'
3nee11r,r, r,roAyJltr paccrotll{llrr I{oropblx.

onlleAeJrelrbr Xr,rnruepou [15 ] , IlLrAeJreHr,r

rlleylo Jrr,rrfirr oiu " fI ocn o JrLHy p a 3r{e pbl npyll*
Hbrx rpy[nl,IpoBolt o6r,r'rso [op.fIAI{a L00 nc,

I'.u IlOir{HO }IaAe.f Tbcfl, IITO Irplr flpoeltTl',l-

pOBaIIIIII IIe I'IOIJIO ClIeIxaTbCtI IIeCI(OJILh*o'

rpylnr4poBol{. flp, HaJrI,IqI'Ir{ ralioro'
6onrruoro rrr,IcJla parilrlrx 3DeBA, I{alioe'

uxreeTctl R IraIUerI pacilopfllnelrl4lI.
r,ro}I{HO 6rr.no IIa[e.flTLCfI B6rAeJI]'rrb rllyn-
rrrrpoBrirr troprrAHa L00 nc llAoJIL JIytIa

31le]rrrfl, IrecNlorp.s Ha oxru6ItlI lro4yncr'i

p accTor{Irrlfl.
flpetrtqe Bccro crolrr o6paru. r' IlEtrnIaHIre'

Ira 3Ile3ALI, IIoIIyJII,T paccTotlIllrrl AJItr rtoro-
pbrx olpeAe.lelrbl Xlrltrreporr 6olee TotILrO,

AIEtrI OI1II OIPEAEJIEIIbI Y HAC. IIPII BII]4}{A-

r0JIbllor\I llaccr{orperurr,r $rr. 3 tre o'renr, pcs*

Ito, rro llce ilte BbI,I[C.rI.flIOTCtr ]iollqe]rTpal[r{lr
Drrrx 3Be3A Ila lracororllil4flX lrpllrleplro 1050,

1300, 1700 u 2200 /?c.3Re3ALr liararlol'a

It ], itecrlorprl Ita llllororrlrcJleHI{ocrl, 1{c

ilo/{rrepl{r[]aIoT ilTy I{apTlIIIy, a, Hao6o-

POT, CrJra?I{llIlalor ee.
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14. M. Honrrron [11] uurcnurr Ha paccroflrrarr or 1000 ro 3000 nc B ]rccJre-

Aycr{orr rlalpar}Jre}rr{u 15 rpynnr{poBon (lrs 85 aucsil O - 85, norophre urre-
Jrr{cb n ero pacuopn;rtenun). tr4g rlux roJtr,Ho B rpynur,rpoBon coAepu{ar'6otrsnre
rrerr,rpex BBeB/{, a 7 r'pynnrpoBon - Bcer.'o rrerr,rpe, rpr,I trJrr{ ABe Bl.}eBAr,r. (Drar. 2

u 3 uoxagr,rB&ror, 1116 TaItoe paBAeJIenI{e Ira rpylrrbl, BoBr{o}r{Ho, flo,uyrlra1ggn
R pe3yJrr,Tare HeAocrarorrHocrll I{arepEaJIa. Buotuc BoBN{o}I{Ho, rrro rr l{aru
Ilarepl{aJr AJr.E BrreBA O ue4octaroqrro rroJrou Aa}rre Ao 3000 rzc, rar{ narr 0ro pac-
CTO,fII{I4E BbIAItrCJI'IJIOCb R NPEANO"TIO}fiEIII{tr, ITTO CI]EAI.IEE IOI'JIOIqEH'IE AO STOTO

paccroflrrrrrr no nceii o6nacrlr cocraBJrrrer onoJro 4'. B pacclrarprrBaeuofi o6-
Jracrr4 €crr, yr1ns11irir, rAe rrorJrox{errtre Aocrl{raer 4'n yxte rra paccro.rrHuz 1000'-
7500 nc. Cro4a orrrocflrcfl ytlnslxu N! la, 1b, 5, 9, 10, 11, 13, {6, 39, 40

[3]. @lrr. 2 r cnoro oqepeAr, uonaabrBaer, rrro arrr yqacrrtu 6e4urr O - 83-
BBeBAaMu. 'Iartr,rlr o6pasoru, na r[nr. 2 n 3 cne4yer, 1119 n rra6J]roAaetr{oN{ rra-
rrpaRJrer.rr{rd rrorrrra rrer BBeBA O - B3 4o 600;zc. Haqunas c 600 rzc, rroflBJrflror-
c.fi BBoBAbr Bt - 83, a c 1000 r?c 3BeBArJ O-80 Baroilu.sror ncro o6;racrb nuJrorr,

Ao r{aHcr,rrfaJrr,r'roro Ha6ilroAaeNroro paccro trHurr, Itouqeurpaqrrrr arrix BBeBA

crrJrbrro flaAacr Ha paccro.Errr{u cBr,rue 2600 nc, }ro 0ro ]\ro}ner 6rrrr peayrrra-
Tor,I r.IerroJrHorr,r ua6.nro4enur:i. B nexoropr,rx, Iran6oJree [po3parrHr,rx, Nrecrax

BReBAbr O - 83 npocJreffiuBarorcrr BlJrorr,4o 5000 nc. Bcc oro B r{eJror\r ots-

Haqaer, rrro, rJo-rrepBbrx, Jryq Bperrlr.E Ire rrAer B rlaytraeNrorl o6nacrn rrorrepen
pyxana, rar{ Han rpyArro trpeAcraBurr ce6e pyr{aB <rotrqnnoli> n 2000 n.c,

tso-Broprlx, rrro r,relnAy cnnpa.rlsnoli BelBblo u Crpenrqe a Co,,rnqeu rrer par-rHprx

BBeBA lra Bcex{ [por.rr]r{eHr{rr [o 600 nc. BoarnornHo, ror {axr, -rro r,rr,r

sAecb cr\rorpr{r{ BAoJrr, pyr(aBa, tr o6rscuser orrracrr,r 6orr,rnor? [por{cHT BBeBA

O - 83 B r{ccJrcAyeuofi o6racur{ rro cpaBneHuro c o6,nacrsro u ]taccuouee,
o r{oropor"r yIIor{r,rrraJrocr, Br,rrue.

Iony.1s1111"re ,rB r{araJrora [11 crre4errua o6 O - B3-anea4ax rr Aa]rrrbre
r{araJrora I'. A. Illartrra u B. (D. laile [16] uoaBorrrJrra cAerrarr, nerioropbre Ba-

r{irroareutr{.Fr o llacnlleAeJreHtrLr 4uS{yaurrx rynrannocrei,i B rrpocrpa}rcrBe.
Curcon BoBMoH{rrbrx noa6yrn4arorqux BBeBA rylrarrnocrell, upuue4ennErii
n [16, L7l,6wl l(orroJrrreu r-ra ocHoBa]rtrr4 /{arrur,rx HaraJrora [tl. IIpu BrrAeJrerurr4

I4B ororo cnr{cxa nalr6onee Repotrrrrlrx noa6yut4arorqrrx BBeBA uc[oJrr,BoBaJraoL
BaBIlCrl[rOCTr, paAr4yCa 3OHbr LrOHrrsar{[tr OT CneHTpaJrbI{OrO ri,r]acca sBeBitr,r

t181.
flocrtonrrty 66nrrua.s aracrr rynranrrocteii orrerrr, cna6a (c,rr. [16]), ux

rrrrorrrocrr (r.rcx.rrro.raa NGC 6604, 661{, 6618 t4 IC 470!) npc/trroJrara-
,Ilacb rlellblrIcii, .tet{ 10 atonron /catl. PezynbraTbl oro}r(AgcrlrJlenr,rn uoa6ynr4a-
Ioqlrx BBeBA rrpr{Bellerrbr R ra6r. 2. Horrepa co Br{arrrior\r W 77auw no r(araJror.y
C. Illapuncca [19]. It ry,uarrnocrrn{, rror\rcpa rioropr,rx orilreqerrbr aresgo.rrroii,
ecrr, trprrrrerralrllfl B Itorrqe ra6rrarlrr.

tr4sra6n.2 scno BzArro, qro ryr\raurrocru NGC 6604, 6611 u 6618 o6paayror
Honrfll]JreHc 6.[uano pacrroJrolte]rrrbrx rylrarri.rocrefi. TylranHocru IC 470l u
W 35, a ran;{{c cra6bre rroJrrr r{ trraJrerrr,Hr,re ryNranHocrrr S 192, S 193, S 194,
S 195, W 33, W 34, U 37 ra !V 46, Do3rrolr{rro, ranine cBrr3aHr,r c DrrrNr rrorr-
IJtO t(coil.

Cor'.rracuo pa6o1'e P. ]1 . lepru6epra lr JI. Il. iVlerlrn, uy6.ulrriyenoii n c.rrc-

/t)rlonl0x To,\,rc l{i}BCCrr.rii, nrrox{no ctl[TaTb, qTo T)rtralrHoc't'r, ]ta\oArrT0fi lra

4*51



Ta6rrrqa 2

'Orourgecrn.uenue uarr6o;ree Beporrrur,rx noa6ymgaroulrrx BBeBA qlr(r{ryl*trx ,ryrraunocreii

ts>.

! J-

4 i:x

s 185

w28
w3t
w33

w34

IC 4701, W 35

w37

NGC 6604
NGC 66TT

s 192

s 193

NGC 6618
s 1s4

W 41t

s 195

w45
w46

349
708

630
t792
1672

'Ia )xe, qro rr AJrrr

w33
'1.672

t37 L

1467

1541"

t70t
1792

Cnornegue
)

2370
2102
2371.

2459
Itar r.r gra 6618' 5 anea4

2738

larran pauunn O5,
)

o6
BO

OB

BO

o5-82
BO

IraocroEHIIe 3ue3.
)(r,r oT lyr\raurlo-

OTII, zC

Bnyrpn
Ha rparo

Z;)

60

Buyrpu
Brryrpu

Ha xparo

'J4
8,9
8,3

B qenrpe
)

Buyrpr
)
D

)

Buvrptr
)

7,6
Buyrpn

Haanagtre
Tyr{a}IIro01II

I{auooiree BepoHr.
Boa6. BBe3Aa, N9 no

riara,rrory [13]

tr-'
:i v tr
6oH6Foo

128
13{
133*
135

'136*

trn

B0 Ia
BO,5 III

B3:
o8

Oe5

Oe5
BO

BO

o
o8
o8

2800

2300
790

1700
3800*

3800
2600
1600

3500
i500
!400
1800

t700
3000
2800
1500

2000
1900

1900

1500

{900
1200

t4l*
I1t2*
143*

r44
,1,45*

1{rt)

:ltl I

148

'),, / ?

31 65

II purrerraEn fi t\ .ra6Jr, 2.

.i\! 133. 3neaga JVs 630 o.relrL c;iada, mon- |lm,tr, lr xtaoclr(punaqrrrr cc cner{rpa
otlcur He^y^Bepcunan. ]loalroxto, 1116 (.Ilcl{l']) ce 6oleo parrunii.

J\! 136. 1'yr'ranrro,ctr \Y J4 paeiro;uolr{cna orrerr, 6rluario rr ry}rarrgocrlr W 33. Itpo-
r}\re roro' E-a {.ororpa{1rflY trouo uugno cla6oc Bol(opoArroe rroJre, Trrgyl[oeofi rro rrafipaB-
.JreHrrro H W 33 or lc /t707. flpr.r paccr.ratprrnaHlrl{ rpororplrfr,rri err.r\ rvNraHrroc,roir'ua-
'npailrr{BaeTcrr IllbrcJlrr o tlx Beaulr[oti cBaBIr; Tor/{a onlr Iroiyf noa5ynt;1arr,orr ognor,i anea-
AOI{.

N! 141. Patlctonulro ollpcAeitclro rto 13 ancagnll 05,5 - 80, pnc,no;,ronrcrr.rhrlr B r{errrpeTyrlaHrrocl'r{' ,{.irn oeull tI3 orlIx Btsclli{ paco'rofifirrrr olrJ)cAe;rcn,,i Xrr,rrrrrr,,poy. ilp1a nop-'crleTax aTII pagcTorl]il'll 6panr.rr:r o.B^cc,orI 1, a 71tur o(,Tilirr,Hr,rx l]BcBIt Lt ,lc.o.r ,7ri l.ltrrre-pecHor tll'o ope4n rlepcrluLlJrclrlrhlx 13 alca;1 ltrlolo'rorr jIBo r{l)arrrl,ro otrg,r.cll,r [20]-.N 142. PaccroflHno onpeltcJrorro rIo Acogrll nar.r5o.,rcc' n{lrrrrarirHo plorroro}r{eHrrr,nr
BBe3rar,r o5 - Il2. 3ro cHorr.-rerrr,ro r,l3BecrHo Hari ,ri(po 'I'-accrnlr.raql.Ilr [2,]', 221.

J\! 143' Bolopolnoc no.nc. 'I'lrtctctt oro rreTr{Ay ryrraurrocrrrrru NdC Obil lr OO1S,
BosMOrnrro, o lrr4Mr{ cBr3arro. Tor/(a aa roa6yxtlarorrlrrc 3BC3/It,r 6tor.rr nr,r6parr, ,M 2371
w 2459, Ir pacxroaHllc ){o fioJra troJryrrr{rcr oiro.no 1250 zc.

Ni 145. flpupoTla onorrcul,Ir rylrlrruocrn NGC 6618 Ec coBceM rrcua [23]. B ra6.rgrqc
rrpr{BoAerlo pa(rcroflHrrc Ao ryMa}rgocrlr /lJra (:.Try.rilfl, ocJr}r ryr{artrtoor.r, noa6yxr[aercff
3Be3/{aMr{.

* Paccrosrrr're Br,rrrr.rcJrerro rro Aarrrrr,rM Ap. J., gl , 20, lg4o.
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paccrofHlrl{ 1600nc. B cny.lxs ecJrlr ryMagHocrl noa6yrxgaercfl BBeBIIaNrrf
J\M672 r,r IIi1371 ce Nracca iloryrraercrr crrr{mHoM 6onr,ruor,i.

B pa6ore f . A. IIIaiiua t24) o rpyrnax Drrr{ccr{orrHT,rx ry^raHHocreit uepnax
rpylra IrB ynorltrIlyrblx llbllrre rvrraHuocrer,i nr,r4eleua rroA HaBBarr[eM (Crpe-
leq II>. O4uano lrB-Ba roro, rITo crrr,rpaJrr]rrarr nerBr, B/{ecIJ i,rAer rrorrrl4 1ro ryrry
SpeIIIIrI LI paccToflrll4fl Ao TyllallHocrcii 6r,t"nlr ?I3IlecTlibr rreAocTaTorrrro yBeperrrroT
oII BCe }I{e crII4TaJI? uro adl{ertr npoeltrli,Ir{ 3Aecrr r\{o}rter r.rrparrr BHarrrrreJrErryro.
porr. 'J'eueprr rromrro c 6o;rrrueir ynepelrHocrrrro yrReplr{Aarr,, rrro Bra rpyuna
TyMaHrrocTei,i, n xoropylo rJxoAr{T rre ToJrbHo ,rpfir{e, uo ra 6onr,ruoe I(oItrqecTBo
clra6ux r'IaJreIIbItrIx ryrlalllrocrcri nuecre c lpyflnarrff orJerrb rroJroAbrx BBeBA,

,qerfcrBr,lrerr,rro cocraBJrrrer r{pynrrorracrxra6Hylo AeraJrb RerBrr n Crpenr,qe..
tr4TTtEPECTTO OTTIETI,ITI,, AITO 3TA AETAJII, PYHABA IIOIITI4 COBIIAAAET C O6IACTI,IO,

rroBr,rlreHHoi.i nourleilrpaqr,rlr uei.t.rpaJrr,Horo Bo/IopoAa (6otrue 7 aro}lralcar,s)
IIo AaIIIIrITI pa6otrr t251, f. A. IIIartu ortr{oaraJr, rrro cnJror{Hocrb r{oMrrJrcrrcoR
Tyl\IaI{IIocTefi rpynnr,rpoBaTbc.tl IJI\IccTe co crrolrJTeHr,r.ENrr4 oqeHr, r,roJroAr,Ix 38eBA,
BoBlIo?Itrro, e crr, pcByJrLTar Lrx l-crrerl,rrlecHoir cngan. Cornagenre orMearcrr-
uort trrrue rpyIIilbI TyrlaHHocrerlt n crtouneru,ri,i MoroAr-rx BReBA c rrJrorHort
HOrrqerrrllarlueii nei,irpaJrrrlroro BoAopoAa rroBrrrrrr&cr rartyrc DoSl\roHtHocrl.

3 r e a 4 rr 85 - M. Bce anea4rr orrtx crrer{rpaJrr,rrbrx r{JraccoB ,rprre
11,0 pacupeAeJrerrbr no o6"nacrr,r 6oree n;rrn rreHee paRrrorreprro. Ipaa4a, anea-

Ar,r A0 u 6onee paHrrr,re, nan npaBrrJro, ra6erarcT ceBepo-Roctovrlr,rlt yrot
o6.nacrn. Ho rau, rraH orr\rerraJrocb r [3] (y.racroH Ni 40),r{N{eerc.fl oqeHb [ror-
Hoe rlorJrolqarcqee o6.naxo (uornorqeru,re oocranJrfler' 3- Ira paccro.flrrlru or'
320 ao 500 rzc), r,r Aarrr,me 500 nc noo6rqe BDeBA ue BrrArro. flo-nlrtr1nnrouy, Ero
o6naxo r.flrrerc-E r{ AaJrbxre 500 nc.

Ipnlruuaa Do DrrtrNrar.rrde, rrro pac[peAeJreHr{e BBeBA paBrrorrepHo,
Bce BRe3lhr 6r,urr.r o6re4zneurr ro o6;nactr,r AJrfi creAyrcrqux r.rccJreAo-
narurrli:

1) onpe4enerrr{.s AoJrr4 rrrrarrroB ,r cBepxrurauroB,
2) oupe4eleuun rIJIorHocrl{ BneBA paBrrr,rx cleHTpaJrbrrbrx nor1JraccoB

Ha paaHr,rx paccro.surrflx or Connqa.
Peayrr,rarrr rroAcrreroB BI;eBA fiprrueAerrbr ]r ra6[. 3 u 4.

Ta6rrrqa 3

Ilpoqeuruoe coAeprr{aurre rrrraHroB (III) ll cBcpxrrrraHror (I lr II) cpegu anea4
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pa6orbr [10], rge upeAcraBJreH[,r rroAcrrerbr AoJru HapJrtrnoB rrosA]rux BBeBA

AJr.fl AeBflrrr o6racreft cenepuoro ue6a (72',--1.--1,82'), rronaar,rBaer, qro B

aroM orrrouregrrtr Harrra ro)fiHafl o6nacm oco6euuo He oTJruqaerc.fi or
ceBepHr,rx.

T a6r nga 4

Pacnpe4eneulre BBeBA paBJrnrrrrbrx c[er(TpaJrr,Hbrx rroAnnaccoB rro ]rogynflM paccrorrurla
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1,5
2,0
2,5
3,0
3,5
4,0
It,i
5,0
5,5
6,0
6,5
7,0
7,5
8,0
8,5
9,0
9,5

10,0
10, 5

LL,0
t'L,5

2

4
'tl
45

57
ltl.

6

2

J

8

L7

54
53

46
42
19

8
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,L

2

10

6

39
ML
302

386

31r9

39
4

I,
5

12
'tl
27

86

111

1t4
62

6

3

2

t2
2L

B4

t0B
67

22
I
2

2

4

L

2

L

L

2
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1.4
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44
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flpra uocrpoeur{tr Ta6Jr. 1r So'rorpa$uarecntre BeJrrrrrurrbr m il a6coJrrorubre

{rororpatfrr.recnr're BeJrrrwrtbt fu] 6rrnr,r nBsru zB pa6or [2, 31. Ecru upunnrs
SarJr[cEMocTb or paccroft]P-V,trl cpeAnero AJr.fi o6Jlacru rrorJloqeHu.s' corJracHo

Snr. 5 pa6orr,r [2], ro oxaarrBaercrr, qro r\{axcuMarrbrloe rrucJro BBeBA B HaiH-

Aor,r croJr6qe coorBercrByer rrpulrepHo BtrAur{oft 77^,}-lL"',2 lr AaJrr,Hefirlee
ylrel{bllreHr{e qrrcJla SBeBA c paccTotl}Iuet{ .flBJl.seTctr y}r{e cJreAcTBtrei\[ HeloJI-
rrorbr MareprraJra. floaTor\,ry [pI[ ]roAcrrerax [JrorHocrert 3Be3A 3ru rrllcfla rle
cJleAyeT rll[Hrrt{ar]r Bo Brrrmrarrue. onpeAeJreHrre rrJrorHocrlr 3De3A rrpor{3Ro-

AtrJIOCb IIO iltsBeCTrrLIrr r] CTaTl4CTr4rreCHOr:i aCTpOHON,rr4tr {OpUynalt, [ptrr]eAerr-
Hr,rrr B 126]. ,I[racuepcua a6cormtnr,rx BeJrtrrrrTu uptr ofipeAeJreur{tr rrJror-

Hocrr{ BB0BA 6ErJra nptrr.rrrra corJracHo [1"0].
Br,rqucrerruafl rrJrorHocrb BucBA peaJrr,Ira c rorlHocrr,K) Ao Nrrroir{rruelrfl 2.
Ta6.n. 5 nnrepecno cpaBrrrrrr, c ra6il.7 pa6oru Max-Itacrtra [10], rue uI]eA-

CTaBJIeHbI IIJIOTHOCTI,I SBCBA paBJIlItIHbIx CIIeItTpaJILHLIX IIOAHJIaCCOB AJLfI 06-
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,'racrei,i cerreprroro nc6a. f{nn orrpe/Ierrel{Hoc'lrl 6y4err cpaBHr[Barr, rlJ]orlrocrtr
BBo3A r liarueit o6nacru c rrJrorHocr-flrrrr BueBA ceReplloro ue6a na paccrorrHz.fix

100-300 nc or Cornqa, rAe rrpl{Nleplro [poxoAIZIr qeurpaJrr,Hafl rlacrL Oplro-
IroRa pynaBa. Snea4rr 85, ttoroprre IIa6rIoAaIorc.rI Ao paccroflIlrlfl 1100nc
,ot Conntla, flcrro rroATr;ep?fi[aror I{a]lrr4rry crpoeFrl4tr BBeBAIIoTo rIoJI-fl, rloJry-
qlerr[yx) Br,rlre rro O - B3-ereB/(anr; /Io 1000 ruc rrJlorrrocrrr arl{x BBeBI BaMerlro

Ilnornoc'rs BncB[ pacrrrrrr".- "J:r##ii"rr;

Ta6rrqa 5

IOAIiJIaCCOB IIa paBHLIX paCCTOrlHIIflx
lOBncg

drB--G2 gF8-G5r, llc
I 
o'-oo 

I 
o,-o' 

I 
o'-n, gG8-K3 

| 
unu-,B5

100

200

300
1r00

500
600
700

800
900

1000
I i00

o, oozg

0,0024
0,0019
0, 0013
0, 0010
0,0007
0,0008
0,0019
0,0055:

0, 06

0, 05
0,04
o,02
0,02
0, 03

0 ,'17 :

0,058
0, 051r

0,074
0,046
0, 0ri0

0,061:

0, 2Ir

0, 18

0,18

0, 50
t ,40

0,034
0,060
0,087

0, 160

0,129
0, 100

0,078
0 , 0116:

0, 050
0,047
0,025
0, 021

Hrilfie, qel,r rrrroruocrr, B5-sHea4 n OplroHonoll pyltaue. 3nee4rr 118 - dF5 raHlr{e

,IMeroT cEJrr,Ho rrorrr{}I{erllrym IIJIoT]Iocr6 Ao IIpeAeJILHOrO Ha6JIIOAaeMOTO

3Aecr, paccrorrrrufl (300-700 nc or Conurla) . ftap.nunu FB-G 2 u rraranrr,r
froSArJr{x cfler(rpaJrbrrbrx HJraccots 3a lIcr(JIroqeHI[e]\,I g'GB-K3 urleror raHyro
,rie rrJroruocrr,, r{arr n OpnononoNr pynaBe. }t corxaneul{Io, AaJrr'ue 300-
400 nc or Coruqa onrl He ua6nro4arucr,. Ho ua pa6otrr MaIt-Itacnlr [10i
.CJIEAYET, IITO IIJIOTHOCTI, OTI4X 3BE3A HC BCEIAA NAAAET C B6IXOAONI I{3 PYI{ABA,
rrocrpoeuHoro ro BBeBAailr O - ]1.

B rlarueu pacrropfl)r{e}rr4i{ rrer uona 6onee rraAe}r{rroro r{areptraJra AJrtr roro,
.rro6br AeraJrbrree [Byrrr4rr, pymaR n Crpersqe rta 6orr,lutrx paccroflHl{-rlx or
Cornqa. Molnuo flprrDecrr{ roJIr,Ho IrecltoJrr,Ito o6qux coo6paxteur,rfi o ctpyn-
Type SBeSJIIrOrO fIOJrfl rJ STON{ HaIIpaBJIeIlIl?L

Itan c,ne4yer na durr'. 2, lrccre4yelra.fl o6ilacrb [rfeer IIepaRIroNrepllyro fll]-
x{ocrr, BBesArroro uorfl. Oqeub qerrto, }raflpuMep, Br,rAeJIflroTCa anea4nr,re o6.na-

na: Manoe o6raxo Crperr,rla Ha rore o6ractu (o6nano 1); ceuepnee ero o6ralio
c rlerrrpor{ Epr4rrellrro ct:l8h 11", E : -16'00' (o6raxo 2); o6.raxo y sarraA-

uoit rpaunqrr o6nac:rn (o6;naxo 3) u r. 4. Bnonnc lloaMolr{Ho, 'rro na6;nroAae-

uan {oror,rerprrqecr{a-fl crpynrypa qacrtrrarHo o6r-scu.setc.E paclpeIeJreIItrerr
relrnoii r\{areptru (o6 arorr yxe yroulrllaJrocb D paBAeJIe o6 O - B3-aneu4ax).

Eclra noclrorperr, ra paclpeAeJreHlde rlo Bcef, o6lacrn aneag A0 cla6ee 1"L*,0,

TO OKaBr,IBaercrr, rrro oltu ctrJlbrlo crtollqellTprrpoBaHbr r o6narte 2 z telrnoiu
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yqacTI{e' pacrIoJIoH{eIIHoM BarIaAHee Hero. 3ta xapruua orHocr{Tcrr ilpr{MepHo
H paccror{Hrlro 700-800 nc or Connqa. Hecnrorpa Ha ro, arro Ha raHorr pac-
cTofIII4IrI IIoIJroIqcEI,le n ronutoii r,r aaua4Hoi,i aracr.rrx o6nacrn cpaBHrrreJrr,Ho
r'reBeJrr,tr{o, arrea4 A0 ra}r slrartr,rreJrbrro rreHt,rfle. Ha {ororpa{unx, rAe r]rrAHbr
3Be3Ar,I :,1o 17-20'", BleBArroc o6.nano coxpaHrrercfl, ornyAa rrocoilrrrerrHo, rrro
TarI I{}Ieercrr rollbllxerlHafl rrJrorlrocrl 3rJeBA I,I 6oree rroBA}rrrx clenTpaJrb-
HEIx I{JItlccoll, rIctrI A0. 'l'atir,rlt o6paaolr, Dror yrracro}r r\ro?rtHo crnrrarb (Br,r-

cryrror\{) rra pynaBa n Crperrrle n pynaBy n Opr,roue.
3neai1r,r B5 o6paayror ue6orrrrloc cryrr{errr,rc R ceuepo-Bara71uof,r .racrl

Ma;noro o6rarta Crperr,rla: 12 area4 85, pacno;rox{errrrbrx 1r yrlacrrro /Iua-
r{erporr [opfll(Ha 1o, r,rlreror AroAyJrr,r or 8"t,9 Ao 9"t,5 r,r HaxoAtrrcrr B cpeArreNr na
p&ccrofflrrtrr 690 nc or Conrrqa. Ho ocrronuafl rracca anea4 Manoro o6.narra
Crpe;rr,qa pacrroJraraercrr, no-nrrAr,ruorry, HocnoJrbno AaJrr,ue. Sro no4nrep-
)r{Aacrcrl TelI, 11To cna6rrc Br}eBAbr A0 ge rloHaBr,IBaror B rrotr o6rane Bar[erHoii
HoHqclrrparp,rr,r. Botlrontrro, r11g ItorlqeilTpar\r,r.rr BTJeBA R ocnoBHorl 3lecb crj-fi-
BaHa c rpyruoi,i B1-ll3,noropafl rlr,r/Ila lra rore t6racrlr ({lrr. 2). Tau r,rnreer-
cn 72 enca1f B1-83 c rroAyrrrrxrr,r llaccrorrrurrr or 10"',071o 10",9 (n cpe4rrenr na
p&ccrorrFrrru 7300 nc o'r Connqa). C.re66urrc, Xa{$ep u Vlrr{op4 127) :nammr,
qro paccrorllrrrcl{o cltorrJlerulrr par}rrr.{x BIeBA B erorr rranpaBJreHr,rr.r paBrro ll00 nc.
Ho rra ratiorl paccrorrIll,Irr Brle3Ar,r ylr{c pacrroJrararorctr uo o6"nacrr,r, fio-BtrrArr-
Ilor,ry, 6olee pallrol{cpHo u $opnra Manoro o6.raxa Crpc;rr4a ilro}r{er orrpe-
Acrrflrr,crr relrrroi;i uarepuer)i. tr4e [3J rr,r4Ho, .rro Manoe o6JraKo orrpyxerro
ytracrlrar{u .}G 25, 27 ,30 r,r 38. Ha yyacrxe N 25, Ha paccrorrHaw 1100--1300 nt:
or Coilnqa [rrAerr culr,rrr,tri pocr norJrolqeHtrfl, a rra yrracrxax Nl 2l , 30 a
38, neclrotprr Ha rzx 6.rruaoctr, I{ raJranrl,rqecnol{y eriuaropy, noo6rqe He rr{/{rrhr
sBcBAr,r AaJrr,me 1000-1300 nc ot Co.rrrrrla. Crtopee Bcero, Dro crroAcrRr4e oareHr,

IrJroTHr,IX Tel'rHbrx O6rarton, I{oToplre r,r co3AaJrr4 r{orrTyp Ma.noro o6naHa
Crpcnrqa.

C H o u Jr e rur .fi. B rrccJreAyer,roii o6.nacru r4anecrrro 16 cnonreunr,i
BBeBA: NGC 6507, 6554, 6561, 6596, 6603, 6604, 6605, 6611, 6613, 6618,
6625, 6631, 6639 :u6645, IC 4715 u Coll J\& 372. Cne4yer orr{errrrr, arro }re-
noropr,re rra orrlx cnoureurlr:i rrcpeaJrr,Hr,r, Hax, nanpzuep, NGC 6554, 6605,
6625, IC 4715.

Arrcp [28] raruxe ycor,rrrrrJrcrr l pcalrr,rrocrr{ crrorrrreHr.rn NGC 6605. CHon-
rreHlrfl nte NGC 6507,6603,6631,6639, 6645 nColl 372 He nrorrrr,r 6urr, rranrm

trrSyqeHli, Tal{ I{aIt 0IIII cocTorrT I,r3 orlerrl] cna6r,rx 3rJe3A.

Paccronlr,rs Ao rroJroAbrx cnon;rerurii NGC 6604 r,r 6611 orpeleJrerrbr rrbrrxe

no nau6otree fipr{rrnr parrulrNr B]loa/(arr u cocraBJrqror rrptrrlepuo 1700-1800 nc"
T. C. FtlrpnJrJrot;il l{cltafla cnorrJrerrlro Br}e3l( llo 13",5 uo Ar{arpaNrxre L{Ber-re-
JrIrtItIHa il rlanparrJrerrrrl rra ortorrJrcrrrc I\(}C 6618, oAHarro rrllrdtxJla H orpr{-
r1ar0rrr,Irouy pelynlrary [29 1.

B ra6.n.6 nplrne4errr,r carrbre flprilre 3Be3ArJ, oTrlcccHrrr;re Arrcpolr n
grorry crrorrJrell14ro t28l.

14g ra6;r.6 rr,r71rro, rrlro rllrirlel(cslrarr rpyrrns BIJeB/( rrpflIt JrLr trBrrfle'tcrr cHorr-
JIeIIlroII. Br,rure 6r,rno omre.rerro, rrro rra ryi\rarrrrocrr, NCC 6618 npoenrr,rpycrc.s
rrtrrb slreaA O - IJz, Itoropbrc r,r1\{cror AoBoJr6rro 6rnanr,re }rollyJrrr paccro.rrHtr.rr^

Ecrtlr a'rn BrleBAbI rUIDJrrrx)Tc.s rl&crLro cfiorlJrel{I{fl, To o}ro IIaxoArITctr oaleHrl
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AaJrer{o, IlpzrrepHo 7900 nc or coturla, r{ r{cr{arr] ero r,reroAo},r r{Ber - DeJrEqr,l-

Ha rro 3BeBAarI 4o 13", 5 rpy4uo. B erorr cJryrlns 6ygyr oxBaqerrbr roJrbr{o

SBeSAbI 6olree paIrul{e, r1s11 33,
Ta6rrr.rtla 6

Crrerirpr,r rr IIoAyJIT{ paccrorHllrl flpfinx BBeBA NGC 66t8

SpSp m*itt ll," #,*,jl anrena
N-t llo Iia-
rairory ill

I
4

6

I
12
't tl

i8
19

z',)

23

28

30
?.4

3ti
48
49

2445
2447

ztt;)o

ZLlI4

24BT

2504t

2510

2520

* ":r'tlf""-l ,,

GO

B8
BO

AO

GO

RO

o5
A

ll,J

9,5
11.,r

8,3
5,3

TT,4
12,5
8,0:

7,4
9,8
I ,7:

10,0
6,8

2521,

2526

2539

2547

z.)))i
257 L

2585
2595

AO

L]:

Il
AO

r0
cll0
115

cR8

B
RO:

B3
Il3
B3

7,9

t0,2'.
7,7
/,t)

9,3

9,2;
1.2,1.

r0,4
9,5

10,1

Calmre .flprrr4e BBeBAbr r,ra cnonJrcnnn NGC 6613, orolr{AecrnJrerrrrbre rro

pa6ore A;rrepa [28], npureAcrrbr B ra6x. 7.

Ec,nr'r r,rcx;nrorrr4rr, r,ra crrr,rcna BBeB/lr,r 70,43 n 46, xoropbre Bp.rrA Jrrr .trBJLfl-

IOTCTI qileHaN,rI4 CItOfrJIeFrlr.fr,paCcTOrrrrI{e AO Ipynlbl OcTaJIT,HBIX SBeBA rrOJIyaraeTC.E

910 nc, orcroAa cJleAyer, rITo oro cI{orIJrcIII/Je ,rBJrflercfl, fIo-BI{AI{llotIy, pea,'IbHr,IM..

Ta6:ri.r{a 7

Cuerrpr,r rr rroAyJrr{ paccrorrxrrrr ,rpxrrx BBeBI criorrJrorrilfl NGC 66tB
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rpyflrrrrr noJryrraerc-fl 500 nc.
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Taritt,rl o6paaonr, I4B AecflTI4 peaJlrrrbrx BBe3Alrbrx cnou,lreni,rii o6racrlr no
xparluefi Mepe AeB.srb rraxoArrrcrr Aairr,me 700 nc or Cornqa rl, cJreAorrareJrbr]o,
r{x npocrpaHcrBetrrroe }lacnpeAcJrerrtre Iloxo]fie Ha pacllleAeJreHrre sreaA B1-
83.

BbIIIOALI

B pesyrrrare 14ccJreAoBarrrrfl rrpocrparrcrBelruoro pac[]leAeJlerrr,rfl BBeBA,

4u${yanrrx ryr{aHrrocreft r,r cnon;renlrlir o6racrrr c qerrrpou I : 343', b :0'
rroiHrro npr,ifi ru ri cJregyrollrrrr B ar{Jrroareriu.rr}r.

I. B lrayuaeucli,i o6nacr[ nytl Bl]errn.rr lrAer, [o Hpairuer,i Mepe Ao 3000 nc,
r:l{oJrr, cnrrpaJrr,rrolo llyriala, Tar{ nan BBCBArT O - B3 na6rrogarcrcfl 6olee
trJIlr rlellee paBl{onlepuo ra BCexr ilpor.Ei*ieur{u or 1000 4o 3000 rzc or Co"rrnr{a.
STor nrroo4 corJracyercrr c reu {artrol:t, rrro llarrll{Trroe noJ]e HalllaBJreHo
.BAecr, BAoJrb Jryrra Bpenus [30].

II. B uccneAyerlor{ pynalle Lll\Icercfl o4lru 6onrruor,i nolrnrertc, cocroauluii
rrB rynraHlrocreli r,r r,IoJloAblx cxounerl,ri.i BBeBA, BHyrprd r{oropouo rrJlorr.rocrb
nertrpanr,noro BoAopoAa urleer rrorJr,rrrcHI{oe BrraareHr{e. floarolry N,Io?r{rro

Ayrlarr', arro npoqecc o6paaonannrl 3Be3A rrleJr SAecb oqerrb ariTrrBr{o B nocJreA-
sue 105- 106 lrer. O6 arou iHe cBrrAerc"IlbcrByer u cunoruuoii lracc[]l BBeBA

O - 83, or 1000 ao 3000 nc or Connrla roqrlt He Aerrrrqrlicq Ha 6orr,rure
Ipylnr{poBrrrr.

IlI. tr4ay-reurle BIIeBA 6o.rree uoa4rrr,rx c[cnrpaJrbrrbrx riJraccol, ryx{aHuo-
.creii u cHourerrltii fionaablBaaer, rrro rreil{Ay Opnonoer6r pynaBoM rr py6a-
BoNr B Ctpelr,qe nNreerofl paaprrB rrpr{rreprro u 600 rzc, r.Ae }rer anes4 O - 85,
.orrelrb l,raJro BBeaA BS-dF5, a ranlr{c rrer cr(otrJreulri.i u ry}raurrocreft. Eror
lporlelnyTon 3arroJlrreH rr{ra}ITaNru froBArrllx cneHTpaJrbrrr,Ix I{JIaccoB, r{an 3To

6rrno noHaearro B [3], rr norrroil{arcil{eii uareplreii.
B aarrrrc.reuxe rrpnHoruy 6.iraro4aplrocrb upo{. E. A. I3oponqony-l3e;rrr-

[,rr,]IroBy, rioropr-rii ;nro6eeno corJracr,rJrcr npocl,rorperrr pyI{olr{cb rr cAeJraJr

rloJreaI-rbre Bax,reqallrrfl, a rax?rte O. n. I'onran4cxouy w B. V. IlpoHlrxy
.Ba conerr,I u U. tr4. Zocr,rto Ba non,rorqL nplr o6pa6orne rrareprraJra il r,raro-
rotsJrerrr4c {o:Lolpa{r,rii.
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AnAIEI,rr,lfI HAYI{ CCCP

I4SBECTVTfI I(PbIMCI{Ofi ACTPO<DII314qECHOff OBCEPBAT OPUTVI

Torrr XXIII, 1960 r.

CtI EI(TPA JIbHbIB H,II ACCt I, @OTOIPAOI4 tIECIt tr{E BEII4 III4HLI
II IOHABATEJITI UBETA 31r01r SBEBA B COBBEBAI4I4 XEBEA.fl

(UEHTP &111,so:20t\411m) 6tcso : l- 16"0')

.A, II. I[entut;

I-Iacroaqul,i (araJror - nepRarr uacrr pa6otr rro rr3yrreurrro o6racrlr n jle6e4e, pagMc-
poM 7'X6o, c rleurpou ores,,-=201r44n, 8r,ro: + 45"0'. O6.nacrr, pacrroJrolneHa y raJrar(rr.r-
qecrroro Dr{Baropa (l:53', e - 0'), Br{,rrroqaer /(Be rraB€rcrrrr,re ry}rarrflocrrr NGC 7000
(Ccnepnaa Aucplrna) u IC 5070 (Ile.nlrHarr) rr xapanroprr3ycrcrr Ma,rrrrrrr noflr.rqecrBorlr 3DeB1r

paHIIr4X CrrenTpaJrr,rrblx r{JraccoB.

,I{artur,re r{araJrora - cflcfiTpaJrr,rrbre r{JIaccbr, Bno3Arrr,rc BeJrrrq]rrrr,r LI ror{asareJrll
qBera BIeBA xpve '1.2?11,5 flocJry]r{ar u Aalr,}reiitrelr AJrfl olllcAeJreHlrfl Me}r{3Bc3llrroro flotJro-
rrleHrrf, IIpocrparrcrBenrroro pacIIpeAeJrerrrrfl 3Be3A ]r rrorJroilIarorr(et:i rtarepr,rtr.

SPECTRAI, CI,ASSES, PI{OTOGI{APHIC NIAGNITUDES AND COLOUR

INDICES OF 31104 STARS IN CYGNUS (CDNTER orgro : 2ord44m, Srsso : +45o0'),
by L. P. fuIetilt.- The presenl catalogue is the first parl, of an invesligation oI a region
in Cygnus, 7oX 6o, n'il,h l,he centcrorrur:20h44ilt, droso : +45'O'. The region is at thc
galaciic equator (l : 53", b =- 0") and irrcludes Lrvo knorvn riebulae, NGC 7000 (North
America) and IC 5070 (Pelican), and is clraracterized by having a small number of carly
type sLars.

The data given in thc catalogue (specLral classes, stcllar magnitudes and colour indi-
ces oI st,ars brighler than {21?1,5) rvill beuscd for t,hedel,ermilaliorrol intcrstellar absorption
and the space distribution of stars and absorbing maLtcr.

S 1. CIIEKTPAJII,HAfl I(,TACCI,IOIIHAUI,IfI

Cur,tnrrtr,t AJr.fl ItJraccr,rrflrnar1r,rr,r crreHTpor] 3lleBA 6r,r.nn uo.nyrrcrrbl Ira 16 "
actporpa(re c o6rentnnuoli npr,rlx{oi.i, lian orr,rcarlo parree It-31. flpoc-
rloTpcHo 72 rutac'TuttoFii c JryqrrJrrrrr,I pr3o6lraiH€Hr,rfrtrTrr r,r Dr{crro3rlrlrreft Ao /(r}yx
TIACOB.

I{plrrepur,r HJraccr,r$r4nar{rlrr 6nreHlr ri Ii,3].
Itanr4al BBCBAa r{Jraccl{+I,rqr,rpoDaua rre rrenee rrerr ilo rpelr rrJracrr,IHr(arr.

FIa {ur. 1-4 4annr cparHeHrrrr clenrpaJrbrroii rrraccutfrrnaqr,rrI ]rarucro lta-
raJrola c rrerr,rprrr\rfl Apyrr{rr[. cpanuerii,re c rrararrolorr FID fapnapAcnoft o6cep-
Baroprrlr ($ur, t) flor{aSrrrBaer xopouee corJracrre, Ba r,ror(JrrorreHrrerr Her{oropblx
tro3Al.rfix 3Be3ll, Horopbre, ]ia]i y]r{e orNrorraJrocrr [2], IJ HD H.naccr.r$i,rqlrpylorcr{
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HaIt 6oJree rro3Alrr,re. Tanoii irie ublBo4 rroTriHo cAeJrarr, r,r nprr cpaBlreHurr co Crolt-
roJrLlrcxr{r\.r r{ara.rroror{ 14J (Sur. 2). Bonee parr}rr4rr[, qerr r] Isepre4op$cxorr
ItaraJrore ({r,rr. 3), oqerleHr,r y rrac BrreaArr G u A. I1prl.ir,rna ra}ioro pacxo}rrAerrtrrr
raI{}He or}'IctlaJracr [2]. rDur. 4 gaer clla1rHelrl{e HaIIIl,tx cle1rpoB co oleltrpaN,Irr
R cl,Icrerle MI(. Paa.ur,r!I,IfI R ItJraccu([irltaqr.rr'r rro?r{rro o6r,ncnntr rreirernocrr,ro
nao6paincirnfl lrarr[x cneHr]lor lr rrel(ocraro\rro yBepeHrrrrT]rr,r nllr,{Teplrfrxrfl nJrac-

cn{unaqnu anea4 O-B.
s 2. OIIPUAIIJI]'HTIE SBE3AIIbIX BIIJII{IItrIH

3nea4nue IIeJI[q[]Ibr orrpe,{eJrflJrrlcL [o cr]lrrrHatrI, [onyr1gL11ruror B TeqeHtre

.nera 1957 u 1958 rr. Ha liarrepe</[or,rrap>, anaJror]rrrrro [2,31. ,{na {ororpa-
dll.recnlrx BeJruarr{rr l{crioJrrrsoDarrrlcr IrJ{acrrrrrttu Agfa As{,ro Plal,ten, AJrrr Hpac-.

Hr,rx rleJrtr{rrr,rn - Agfa Aslro Pla[ten panchromal,isch co crer{Jrrrrrrrr,ru drn;rr,rporr
OC-12 (ro;rrqunoii 2 un).

Ilerarnnr,r r{BMeprJrrrcb rra lrnnpo{oroa{crpe MtD-2 a 4l.ra(pparnaun, co-
orBercrByron{x}r[ 0,I t.tt u (),2 .u,",u, uao6paxerrna ua rrJracrr.r]rne. I{ax4an
BBe3/Ia Harleprr;racb He MeH€)e rreM rlo rperf nJIacrrrrrxar,I. Cpe4url r(RaApa-

Trrrrrrafl r(araJrolnlrarr orun6ria rrc npeBrrmaer -l- 0-,03.
Crau4aprou rrplr ou]leAeJrerrr,rrTx ReJrr.rarr.rH enesg (or 9'',5 71o t2'",5) c.ny-

)r{I4Jra paciloJlo}r{eH}rafl B rleHTpe namert o6nacrr nrouraAr{a SA40, li,ccJre-

AoBarrHarr Snrnuycou [4], a :rnn flprtr.{x BBeBA Ao t0*,0- cnounerlre M39"
TaH HaH BB0BIIr,r frpus gtn,O Snr,sr,ryc He r,l3MeprrJl, & ts lrurepBaJre B'",0-
10*,0 ero BeJrr{qurrbr }re coBCeM roqHr,r. Berrl.rRilr,r l{39 earrrrr ri pa6om,r

,f[ntorrcona ]51. Izlccrexyerrar o6.rracrr, lr M39 rpororpa{npoBaJrECb nocrre-

IIOBaTOJILHO IIa OJII{HaIIOBIJ,\ }I MaJI],IX SeIIl'{TIIbIx paCCTOIIIIIfIX.

XapaHtepr,rcrr4qecltrre I{prrBlre crpo}rJrlrcb no BBeBAaN{ crrenTpaJrbHbrx rroA-
r(JraccoB 88 - A5, ilolia3arcJru r\Bera norollblx B r,Irrrcprraulronarrnoft clr-
CTeilIe N'IeIII)me f 0"',50.

OororparllI{qec I{Il e BeJII,rqulI6I t?7ps, tDororparfuqeclt[e BcJrr{-
qI4ru,I or 9'n,5 y,o I2"',it onpei(e;[FiJrI,lcb tlo xapaltrcpl{crl,la]ecItrIM ItpI{DLIM

SA 40, T, e. B cr{crel{e, 6flrtenoii H r{nrepl{aqr,ronanr,uor,i, a 4o g"',5-uo
M39. Seea;{rrrrre BeJri{lrr.rHbl n l'I 39 6r,rnn rtepereAollrl I4B cRCre[,I6r IJ B vu.
repr{arlr{orraJrrrHyro nprt no}rorr(u r{iopuynr,r f[rnoricorla [6]. Cparuenne rfoto-
lpa{l,ruecnrr-\ BeJrr{au{rr 3Be3A riaraJlol'a, onpe/(cJreH}ILlx rro [tI 39 u SA 1,r0,

Aarro rra (ir,rr. 5. trila cpautrourut cleilyer, rlro orI,I olpeAC,TeIrIItt rIr,Ielor paa-
Hr,re rrvJrbrrvr,Il{Tr;r I{ rrro mrtaJra 3Be3Arr6rx B0.lrnrr}Irl SA 1r0 lreBopHa B r4rr-

reptsaJre or 8-,0 4o 10"',0. Il1rnr,rrtr,, r.rar,repcrrirlii rro M 39 6r,tn npunegen

rr rrvJrr,l)/IrHry SA /+0 ltyler{ rrpll6aanenr.rrr cpegHeri rlorpauI{11 , panuoii

+0-, t;.
I4eueperrr,ur ro SA 40 B rlrrrepBarle or 8'',0 1o l0^,2 6:,;.r':'r L4c-

IrpaBJrerrbl corJracHo t'parprlrtV ({rlr. 5).
3anr.rcurroc:r'r, Molni (y lrarurrN{rr r[o:r'orpar[l,ruecr{LIM]r n Clortro;rr,ltcturltrr

BEJIIIIII4IIA\{II i'IAETC't COOl'TIOTIEIIITCTt (1), IiOTOPOE 1IOJ]YTIEIIO D PESYJII,TATE
pcucrl,rfl 105 l,paolrcnrrii croco6otrI IIaIlMeIILuilx I{Bal(paroll ,

,"t! - *1,t, :0,07-0,06 C.

+ 0,03 l- 0,03
(i)
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dm

0,

440

(Dur. 5. Cparueur.re r[ororpar]uuccxl{x BBeBIIrrbIx BcJrr,rqlnr, rroiryqcrlrbrx no 1\{ 39 u SA 40.
[nt= nlpg (no SA 40) -* nLt," (uo X,l 39)

a0' /,0 2,0 a,0

@ur. 6. CpannenueroRagaretert qneta C6r, otrpeAeJreHrrblx na Hpr,rlrcHoir o6cepnatoprlr,
II rro(a3areJreft qnera C1g1, otrpefleJlerrHblx na Cronrorr,rucnoft o6cepBaropl{fi

Auailoru.rHo, pemarl cucreMy t5 ypaoueuufi, rloJryrlaeM (2) - aasucu-
MOCTI, HAINEfi CITCTEMbI I{ CUCTEM5I B:

B - *t!: 0,07 - 0,06C.

+ 0,03 + 0,03
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'l'aHlru o6paeolr, uamlr {ororpa([rruecnlre BeJruquHr,r MaJro orJrr,rqarorcrr
,oT t{rITepHauI,Ior.Ia JrblrbIx.

ItpacHr,Ic BcJrr,Irrtrrbr tnt., Cncreua Harrrr{x ltpacHlrx Berr,IqlrH y}He

paccMorperra o pa6o'rax [2,3]. CrarrTlaprr,r l{Jrrr onpeAeJre}rtrfl ntt. re ir{o, qro

r{ I{rrr trlps - Ni 39 u Sr\ 40.

C/(p0,,

lor, 'o

B-v

1o

(Dnr. 7. Cpanuenre uoraaarerefi qrora C u B -V

zo

Cpanueune npacuofr cucreMbr Harrl,rx 3BeBAHr,rx BeJrrrrrrrH lr {oroonayanr-
uoft clrcteurr Croxromucnort o6cepnatopur{, coBrraAaror(efi c t{Hrepuaur.{oHaJr6-
noli rfotonuayanrnoir, ilor{atsr,rBaer xopouee cotJracrie HyJrr,uyHr{roB lr rtrHaJr

arrlx crlcreu. flyrenr perreHr,{a 105 yparrreur.rii 6rrno roryqeuo cJreAyroqee
COOTHOIIIEHIIE:

,n?,t,-*fo : o,o1 -l- o,LB7C.

+ 0,01 + 0,02 (3)

3antlcnuoctr narueii cllcreMrrl npacrrlJx ReJrrlqr.iu r,r cr{creMl,r 7, uparrru-
qecltrt coBriaAaloruerlt c r.ru'rcprraur.rorraJrrrr{or,i {ioronnayatrr,uoir, Mo}rrer 6r,rtr,
llpeflcI'aBJrcHa B tsr.{Ae

V_ntl(p:-0,01 +0,22C,
+ 0,02 + 0,02

noryqeHHoM, r{ax peayJrbrar pemeHr{r ctrcreMbr t5 ypaeneuufi.

v

(4)



fIoxaB areJr u I{n e ra C. flonaaarelul{Bera troJlyqeHbl Kaft pa3go-

ortr Eartrrrx {ororparfuuecHux tr fipaclrhlx BeiltrquE I

C - mpe- tTlr.

Ha Sur. 6 u 7 4aerc.E cpaBtrer{Ee roKasarerefi r{Bera c (uamero xaranora)

c C/ (noHaaareJr.flMtr qBera CronroJrr,Mcnoro xaranora) fr. B - 7 coornerctBeHlro.

Pemesue cucreMbr 97 ypanueuzfi Aaer creAyloqym 3aB4ctr1\[ocrb!

C-[ :0,03 +0,78C,
+ 0,02 + 0,03

r, trctroJrb3yfl AaHHhre [7], rAe, corJlacEo (t)'

(5)

[oJryqaeM

CInt - - 0,176 + 1,09 (B -V),
B -V :0,192 + 0,716C.

-l- 0,02 + 0,03
(6)

s 3. I(ATAJIOT

Saea4nr B Na.r,aJIOre paSAeJreHr,r tro [recrtr SoHaM cftJrorreHufl: 42",43",44",
45", 46" 47.. IloptgnoBr,re soMepa BBesA B Ka)fiAoft sOEe COorBerCrByrOr Bo3-

pacrarrulo trpsMblx Bocxolr(AeHzft.

Itarauor coAepx{I(r cneAylorr(ne Aalrl{hre Iro croJl6qaM:

{.) uopr4rosufi HoMep sBeBAbI;

2) uouep rro Kararlory BD;
3) moe- {otorpa{uuecxatr sBeaAua.a De.lrtrrluua;

4) C : flpg- mr- IIOHaBaTeJIL I{BeTa BBOBALI;

5) Sp - crenrllaJrr,rlrrft xtacc sBeBAbr.

CnerZlrOCrU BtseBA, HaK trpaBIIJIO, IIe OqeHZBaJItrCr,, 3a UCHJIIOqeIII{eI\I HeXO-

Topbrx ItrTaUTOB IIoBAI.ItrX HJIaCCOB. ,(auurre AJI.TI EOKOTopLIX SBeBI{, BB.flrble tr3

HaraJroroB [B-ttl, B],IAeJIeI{rI }nIIpIII{N{ rupu$rou. B Brom cJlyqae Il rperleM

Crou6rle AaHa BeIuqVHa Bt B qerBepToM 
- B - I/, n ufltottl - CtreHTpaJII;HLIii

(Jracc B cr{creMe MK. BenustrHblrpnnx BBeBA, AaHI{Lre B clto6ltax, }lSrrrbl I{3

HaraJrora AGI(r.
ft ane3galr, orl{e{errHr,Ir{ BBe3Aoarnofi, B KoHI{e r(araJrora AaHLI [pnlIeqaHufl.

B npraueuaur{.flx r4crroJrbaoBaHr,r AaFrrrble HaraJrora [13] z AGI(2, Hcynepelurr,te

AaHHbre orMeqellbl ADoeToqueN[.

.(la oronr4ecrBJrelrufl BBeBA HaraJIoIa trpl{BeAeI{hI I(aprLI ((rur. B-19).
Itoop4nuarua.fl cerfia orrroclrrcr{ x 1950 r. u Haueceua tro AaHIrtrNI HaraJrora

AGKz. fpagaqlra BBeBI rra Haprax He coxpaHetra.

Telra uacroarqeit pa6orr,r 6rrna rpeAJlollteua C. E. fIuHeuLHepoM. -t[ ucxpen-
ge 6JraroAapua tr4. tr4. flpouux 3a florTesHhle coBerLI B trpoqecce pa6orr,r, B. B.

lar:purony Ba IIoI{oII{b B pa6ore, In.E.Vou,xo u C. tr4. }topHnuy 3a I{sIoroBJIe-

HUe HapT AJrrr HaTaJroIa.

t9 uan 1959 r.

6 tr{asecras I{pl,IMcHoii acrpo{u3tr'Iecltofi o6cepaaropllu, r. XXIII
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43 3757
42 3898

42 3901
43 3760

12m,06
10,01
11,44
11,20
t2,04
12,09
11 ,85
10,39
72,M
12,18
tt,7I
L2,32
1.7,46

9,48
12,27
11,63
12,10
11,33
9,52

i.0,95
12,09
71,57
1L,70
71.,34

1L,96
12,17
11,96
10,87
11,95
11 ,6r
lL,84
B,{5

!1 ,77
72,1.8

8,53
11,49
8,55

7L,94
9 

'1t9
L0,31t
12,35
72,37
9,06

11 ,26
(6,7)

11 ,58
1L,04
10,75
12,01
11,93
8,45

12,25

0-,33
0,87
0,50
7,07
7,23
0,63
0,69
0,37
0,47
0,58
0,48
L,23
1,55

0,09
0,43
0,20
0,45
0,Bg
0,37
0,62
0,42
0,61
o,B5
0,36
0,98
0,64
0,49
1,38
0,25
0,20
o 

'tn4
0,34
0,57
0,43
1,69
1,53
0,00
0,26
0,83
a,2l
0,56
0,60
0,10
0,61

0,19
0,70
0,42
t,0t
1,06
1,30
0,44

42 3884

43 3743
43,3744

43 3745

42 3888

43 3746

43 3748
42 3890
43 3750

42 39M

43 3761

43 3762

42 3907

42 3909

43 3763
43 3764

43 3785

42 39tL

42 391,2

GO

AO
A8
G2
A2
FO

AO

G5
F'5

FB
F2
F8
A2
A3
G5
F5
A5
A5
AO
AO
G5
G2
F5
A8
A5
F5
AO

G5
lr5
F2
rB
A5
tr2
G5
A5
G5
F2
A2
B8
A2
F8
F8
F:
A3
B5
G5
K5
A8
F'5

M
F5
AO

260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291,

292
293
294
295
296
297
298
,oo
300
301
302
303
304
305
306
307
308
309
310
311

F5
GO

F5
G5
GO

GO

F8
A2
F5
F8
F5
B5
G8
AO
F8
A5
F8
G2
A2
F2
F5
F2
G2
A8
G2
F5
r0
G8
F5
F5
FB
F5
F5
FZ
K5
GB

AO
AO
r8
B9
FO
FO

F8
R8
A5
F8
A3
G2
G2
KO
F5

43 3767



314
315
316

312 12n'38 0m,75 Fg
313 43" 3769 10,20 0,43 A5

11,06 0,08 A0
11,99 0,97 G5
12,70 0,53 FB

317 43 3770 10,18 1,50 c8
318 tt,27 0,79 T2
319* 42 3919 9,32 0,67 I'5
320
32t

DOO

324

326
,q-

328

,a I

JJZ
,D'

329 42 3922 11,85 0,65 F5
330 43 3775 8,70 0,22 A2

325 43 3773 11,40 1,38 K2

11,11 0,53 AB
1t,L3 0,47 A2
1.2,33 0,35 A5
12,28 0,44 F2
12,24 0,39 F5

11,93 0,37 A5
12,20 0,41 F2
12,35 0,70 GC

12,25 0,59 F2
11,93' 1,44 A0
12,01 2,77 G:

72,32 0,53 F5
77,27 0,69 F5r 11,60 0,74 Fg
72,36 O,4O Ao
12,25 0,53 F5
12,25 0,72 Fg
11.,62 0,32:A0; 10,80 0,77 Fg
11,69 0,57 FB
12,23 0,76 G0
12,3i 0,47 F2

334 42 3923 9,33 0,52 :A5

335 43 3776 70,67 0,113 Al' 12,35 0,68 F8
837 42 3925 10,15 '7,20 g: F5

10,27 0,36 A0
339 42 3927 70,17 0,27 A0

12,38: A,l4: G2
1r,64 0,79 G5

342 43 3780 7 ,95 1,08 ,G8
11,6:l : 0,62 li5
12,05 0,68 Il5
11,94 0,36 Ag

a46 42 3928 t1,,40 2,46 c8
347 42 393t 8,45 0,05 A0

340
341

;1343

844 i

345

3/rB

349
350
351
352
JJJ

35/t
355
356
357
358
359 43 3783 10,91 0,68 F5
360 !7,12 0,43 A0
361 43 3784 11.,41 7,40 A0:
362 42 3936 8,40 -0,11 A0

11,99:' 0,21: A0

IIpoTlormeare

364
365
366
367
368
359
370
371
372
,lrr)
374
or.,
376
377
378

llm,75i 0m,82: A0
12,24 0,49 Cl0:
1.2,19 0,90 A5
11 ,7/+ 0,54 F2
12,36 0,60 F5
12,02 0,59 F5
1{,99 0,37 F2:
71 ,34 0,51 A2

43" 3785 10,67 0,73 l'g
42 3939 8,Bg 0,52 F0
43 3786 7 ,67 -0,31 A0

7t,79 0,84 Bg
43 3787 10,93 0,86 tr8

10,79 0,22 A5
43 3788 4,1,10 1,93 G8

SoHa -l- {{o

I
2

J

4 44 3506
,5

6

7 43 3660
8
I 44 35A7

10
tt
12

, 13 4/t 3508
.14
{5
t6
t7 44 3509
t8 , 44 35t0
19

.20

2t
22 44 3512
23 43 3662
24 44 35t2
25
26
27
28
,o
30 '44 3515
3t

, 32 44-35,16,
oo
34
35: ,l

11,32 0,45 1,'0

12,1.5 t,3L F2
11,20 7,27 F0
9,07 0,18 B5

t2,26 0,13 A0
11,88 0,60 F5
10,64 1,69 K0
11,27 0,43 F8
8,78 1,42 I(0

10,69 0,22 F2
12,74 0,33 F2
12,07 0,26 F2
10,93 C,71 lrg
12,25 1,30 G5
12,28 2,57 M
l!,82 0,47 F2
t\ ,62 1,62 K0
11,06 2,66 M
11,58 0,28 F5
12,22 A,34 Tz
10,76 0,41 B9
9,99 1,37 G8
7,60 0,47 F0

10,56 0,61 F2
12,33 0,42 Ir5
72,32 0,36 F0
72,27 0,58 F2
17,37 0,47 F8
12,20 0,76 F5
10,85 0,39 AO
12,17 0,24 FO
10,02 7,67 Gg
72,24 1,94 K5
1.2,22 0,43 A0
12,12 0,70 G0

It, BIi t"pg c Sp .Ns BD mpg C Sp

la



3 6 10m,91
37 12,28
38 44" 35i7 10,44,

39 12,30
40 43 3666 11,13
4t L'1,94

42 41t 3518 10,37
1+3 44 3519 8.42
1+4 10,81'i

45 l2,21t
46 1'1.,67

47 12,21

4,8 '12,{8

49 11,75)

50 1 1,'10

51 43 3667 10,68
52 44 3521 9,83
5?r 12,23
54 41t 3522 10,82
55 43 3670 10,75
56 12,1:)

57 44 3523 10,65

58 10,59
59 12,13
60 12,42
6 1 [r,59
.62 44 3524 8,62
63 1 0,26
64 43 3671 9,62
65 43 3672 (6,5)
66 1 {,88
67 ll,l4
68 43 3675 10,86
69 t 1,83
70* 44 3525 10.19
7 I 44 3526 9,05
72 44 3527 9,76
73* 44 3528 I I,00
74 11.,04

75 44 3529 10,08
76 11,89
77 11,89
78 [2,32
79 Ll,32
80 44 3530 17,21

81. 10,78
82 44 3532 11,27
83 12,27
34 44 3533 10,90
85 12,04
86 44 3536 t1,68
,87 t2,35

-0"t,02 A0
0,17 A0
0,13 A2
0,89 F5
1",79 G8
1.,48 l'8
0,0{ A0
0,44 A2

-0,01 A0
7,1i. G:
0,24 AB
0,79 G2
0,38 If 2

-0,06 A0
0,/11' A0

0,22 A2
{,{0 G5

0,55 F8
0,99 C8
0,74 C0
0,36 I'2
1,70 cl0

-0,04 A0
2,05 G:
0,40 1,-0

0,4,3 F2
*-0,08 A0

0,13 A0

-0,24 A0
B8

0,54 G0
0,46 F0
0,63 1'5

0,14 A5
{,30 G5
1,28 G8
0,49 F0

--0,01 A0
0,49 Ii8
0,38 A8
0,35 rt:
0,44 F8
0,48 ltz
0,45 F8
1.,84 G5

0,34 Ao
0,51 Ir8

.0,34 F8
0,36 ]io
[,64 C:
0,23 Ao
0,30 L2

gg Ll'",57
89 t2,25
90 tt,7,D)

9t 12,13

92 11,97

93 ,l 1,99
94 '12,34

95 
'1,7096 12,15

97 44' 3536 l (),49

98 11 ,83
99 11,97

{0c L4 35t18 8,03
10{ { 1 ,82
102 I 1,58
,103 12,15

104 { {,51
105 12,:17

106 t I ,6::']

107 t I,99
108 43 3680 t2,07
109 12,33

1r0 44 3539 10,56
11r 12)1
1,12 11 ,78
t 13 43 3683 B,:12

1.14 43 3684 10,84
115 44 3540 9,64
, 16 43 3686 10,74

1t7 12,13
118 lt,1:)
119 43 3688 LL,r?,

1.20 4L 3542 8,98
Lzt 7r,4:l
[22 12,13
123* 43 3689 l1 ,73:
124 44 3544 10,73
125 1.,5t
126 11,80
127 ,2,33
t28 12,0E

t29 44 3547 11,20
130 11,34
t3t 4/r 3548 10,50
132 1 1,33

183 t2,02
134 t2 

' 
1ti

135 { {,86
136 12,28
137 43 3696 10,8{
138 1.2,09

139 43 3697 10,29

0"',4'6 I"8

0,64 t.i'()

0,1i r\2
0,13 A0
0,66 I.0
C,09 .\5
0.61 0(l
tt.38 l'2
t),4'I l'2
0,50 F5
1,5 t G:
0,01 I,'0

-0,27 Ao
0,8;l G0
,.,57 G8
0,5:l A0
o,22 F0
0,39 l-Ir
1,20 Gj-r

0,25 F2

0,46 F8
0,30 F2

0,17 A2
0,36 F8
0,45 F8

-0,03 A0
1,46 G5
0,[4 42
L,25 G2
0,28 A8
0,13 F5
1,86 gG8

-0,0i A0
L 
'1+''t 

G5
0,27 F0
0,41; F5
1,{3 }'-5:

0,79 GB:

0,24 F5

0,35 F5
0,23 F5
2,23 K5
0,49 F8
0,83, GZ
0,44 F8
1 .05 G8
0,33 I,'5

0,49 F5
r,60 K2
0,8 t F8
0,15 A5:
0,47 r'2

flpolio,txrcrruc

Sp



I lpolo"rxre.uuc

r40
1.41 44"356t
t42 44 3552
t4:t 44 3553
144 43 3698
Ur5
t46r 44 3555
r47
t48
L1+9 44 3556
150 41r 3557
151

152 44 3558
153
154
155
156
157 4/+ 3563
158 44 3562
159 44 3564
160
161 43 3699
762 43 3700
163
164
165
[66
IttT
168
169 43 3704
170
t7t
172
L73
L74 44 3567
t75
176
t77
178 43 3708
179
180
181
182
183
184 43 3717
185
186
187

188
rB9
1e0 44 2569
t91. 44 3570

192

J93

194
{ 9l-r

19{i
117

193 1t4"1157 i
.t orl

200
201
202
20:l tt4 3575
204
205
206
2t)7 44 3577
208
209 43 4719
210
211, 4.1 3578
212 43 3721
.) .l .l

214
2rs 44 3581
216 44 3582
217 41+ 3it83
218
219
220
221 1t4 3584
222
223 44 3586
224 44 3587
225
226 43 3726
227
228 43 3727
229
230
231

234 44 3589
235
236 43 1729

238
2'33

240 4'.t 3730
241
242

I1"',86
9,98
9,15
8,4,8

10,27

{ 1,53
9,3()

11,40
li) )')

8,92
1o,45
.t ) )'/

9,87
11 ,85
12,30
{2,05
l2,ori
10,76
10,8 r
1l ,01
11 ,75
1{ ,60
10,65
l. r ,53
11,7 L

I 1,33
11,65
1 1.06
L[,67
r0,43
12,04
11,80
12,18
12,23
10,69
11,,21

, 1,9r)
11,56
9,57

12,18
12,08
I0,9 

'12,t)4
11,92
tl,6{:
11,6:l
12,02
12,10
12,:16

11 ,:11

8,75
9,37

o't,26 Irg
0,66 If8

-0,18 A,0

-0,06 A0
0,50 15
0,50 I|5
1,tg gC5
0,48 FB

0,/t2' B8
0,19 A0
o,2g A8
0,43 Ir:
0,26 .A2

t ,4$ G:
0,28 F5
0,69 G5
0,25 t'5
1,84 gG8
0,4i r'5
0,19 A5
0,35 Ii5
1,22 c5
1,38 Cr5

0,48 I'8
0,51 l'5
0,16 A2
0,40 r,'5

0,56 l'8
0,1'1 18
0,07 L2
0, 13 : I,'0

0,32 F5
0,24, F2
J,96 K5
0,03 A2
0,23 A8
0,37 1f 8

0,80 G5
0,t5 A0
0,56 G2
2,38 K2
0,16 A0
0,2(j G2
0,34 I,'8

1 ,64: gGS

0,113 F8
0,10 A0
0,69 A5
0,45 Ir0
0,05 A2
o,!2 A0
0,37 A5

,l1t), 
,94

1J ,rjf;
1 0,95
12,29
1 1,36
12,29
10,73
11",98

12,3:l
72,,24

11.,87

10,88
11,55
11 ,83
11 ,66
10,88
1t,il5
10,5 I
72,lti
10,50
10,47
12,21
11,68

9,:J0
8,82

t0,48
11,50:
t1 ,79
11,52
9,25

11 ,46
10,58
11,L4
11 ,99
11,69
12,01,
1t ,25
t2,46
12,tt1
12,:1L

11 ,88
11,22
1.1,07

12,08
10,19
ll,2g
11 ,42
t1,54
2,54

lL,g4
11,97
12,25

:J,,,,56

1,2:l
0,18
0,75
0,31r

1,:i0
2,2.0
0,20
0,:lri
0,4{)
0,25
0,61r

0,32
0,61
0,48
0,39

0,85
0,28
0,46
0,14
2,87
0,42
0,31
0,46
0,19
0,42:
0,77
1 ,38
0,12
0,63
1,47
0,75
0,45
0,43
0,70
o 

'1rB
O,4B

0,62
0,40

-0,10
0,67
0,57
1,54
{ ,61
0,34
0,47
0,27
0,57
0,29
1,29
2,30

gx[

G5
A5
G2
I,'2

C2
K5
tr5

G2
IO
A2
If8
I.5
F8
F5
F5
AO

I8
AO

Il0
Il9
K5
I'5
A5
l'5
A3
Ir0:
GO

G8
AO
r5
cG5
B5
F2
F2
A2;
l,'8
T8
GO

F8
AO
II8
I.'8

G5
gG8
F2
t'0
AO

F2
FO

G8
Nt

Sp.



ilpo4olxreuue

244
245
246
247

248
249
250
251
252
253
25lt,

255
256
257
258
o<o

260
26r
262
263
264
265
266
267
268
269
270
271

274
275
276
277
cra

279
280
281
282
283
284
285
286
287
288
289
290
291
292
to2

294
295

,tm^-Ir ,tl
tL,65

t+4'3595 I 1,00
11,95
12,03
17,27
12,03
t2,31
12,17
12,07
{ 0,93

43 3738 10,26
44 3597 {0,46

10,84
43 374t 10,59
44 3598 10,74

11,95
11,43

44 3599 11,30
72,r2
11,90
t 1,65
12,22

44 3600 9,56
44 3601 10,68

11,70
44 3602 L0,27

11 ,80
[7,92
Lt,62
12,30
71,42
1 1,56

44 3608 9,65
4zr 3609 1C,85
/B 3747 9,31

LL,13
44 36t0 10,34

1,2,24
{ 1,93

43 3749 10,13
12,04
11,96

43 3752 10,45
44 3673 9,94

12,17
1,7,78

12,24
12,40
1.2,29

44 3614 11,05
11 .06

c),18 A0
0,90 G2
0,64 F8
0,60 G0
0,61 FB

0,42 F5
0,43 F8
0,62 G2

0,58 G2

0,39 F2
0,29 -E2

0,39 F5
0,64 FB
1,56 F8
0,51 F5
7,!r8 gKO
0,29 Air
0,49 FB
0,50 FB

0,38 F8
0,61 C 0

o,1t A0
0,66 G 0

0,66 F2
1,70 gGB

1,33 18
1,96 GgB
0,09 A3,

0,40 FB

0,39 A5
0,38 ttz
O,/tt, F5
1',64 GB

0,50 Ir2
1,60 gGB

0,59 BlYnne:
0,45 FB
0,75 18
1,05 G2:
0,61r F8
O,BO BB
0,42 y2
0,{0 A5
1,56 G8
t,41. GB
0,40 Ir5
0,34 A8
0,29 A5
0,50 F2
0,57 G0
0,60 F8
0,22 A5

296
29i 44 3616
298* 43 3755
299 44 3618
300 44 3619
301 44 3620
302 44 3621
303 43 3758
304
305
306
307
308 43 3759
309 44 3623
310
311* 44 3624
312
313
314
315
316
317 44 3627
318* 44 3628
319
?t20

32[
at9

323 44 3625
32lt
325
326 44 3630

328
329
330 44 3633
DD I

oJz
JJJ

334 44 363tt
JJJ

336
JJ'

338
339
340
34t
342
343* 44 3636
344
e45
346
347 43 3766

t2m,o0 om,4l 15,

9,90 0,24 Ao,
(4,38) , : R3;

10,82 ,0,31 AO
10,86 0,45 F2
10,53 1,,57 G5
7,95 -0,16 AO

10,99 2,06 G8,
11,42 0,62 F8'
17,54 0,14 AO
12,40 2,03 G:
12,t2 0,44 F8
g,lt 0,91 G5.
t1,72 0,47 r'8.
11,44 L,14 G5,

(7 ,t) 88
12,04 0,70 G2
L2,05 0,49 G0
11;01 0,20 A8.
11,38 0,32 A8
12,14 0,36 F.2,

10,61 0,76 B3y
7,5L -0,20 88'

L2,07 0,77 r'&
12,19 0,46 I'B
12,1.2 0,46 G0
lt ,08 0,72 ,FB

{0,36 0,46 88
t1;93 0,39 F:,
t2,43 0,32 Ali
10,95 t,03 G2
12,20 0,51 B2,
11,74 0,34 FO
It,79 0,40 lr5.
8.,80 -0,09 Ao

71,22 0,43 F2
t 1.83 0,39 AZ
11,88 0,15 tr:
10,21, 7,40 G8,

11,96 0,13 FO
11 ,52 1,39 :G8

10,98 0,33 15'
72,,1,0 0,42 F',5

12,23 0,31 F5
l2,lo 0,40 F5
12,76 0,38 F5
1 1 ,90 0,58 , F2
10,68 0,51 A0,
11,95 0,35 F5
L2,41. 0,54 GO
72,41 . 0,51 GO

a



Ilpo,tlollxerrre

348
349
350
351
352
353
354
355
356 44'3637
357
.358

359
360
361
362
363 43 3768
364 44 3639
,365

366
367 44 3638
368
369
370
371
372
373
374

"375
376
377
378
379
380
33t
382

384 43 3771
385 44 3642
386 44 364/t
387 43 3772
388
389
390
39r
392
coo

394
395
396
.397

398
399 44 3645

1,21n,20 o/n,55
lt ,88 0,41.

L2,LB 0,3{
1t,91 0,66
1L,76 0,39
10,78 0,56
12,25 0,48
17,94 0,50
9,52 -0,0112,23 0,85
12,24 t ,88
17,35 0,36
72,21 1,7 B

Ll ,67 : 0,46:
11,77 : 0,26:
9,82 0,01
6,01 0,05

|,t,97 0,45
1.1,25 0,25
10,49 0,43
10,03 0,11
11,69: 0,91:
1.2 ,t5 { ,16
{ 1,99 0,34
12,20 0,40
11,95 0,50
12,11" 0,34
12,40 o,3B
11 ,79 0,60
12,42 0,39
11 ,86 0,78
1t,67 0,38
14.,85 0,78
10,92 0,77
1t,43 1,04
1.2,43 0,46
10,52 0,75
10,65 0,15
9,68 0,79

1,1 ,34 0,60
12,36 0,48
[1,73 0,75
11,93 0,53
12,19 0,50
12,12 0,56
72 ,37 0,7 1

L2,44 0,39
1 { ,68 0,4L
L0,92 1,40
11,50 0,37
t 1 ,82 0,47
ll,t*7 0,73

400
401.

402
403
40/t
405
406
407 443647
408 43 3774
409 44 3649
4r0
411. 44 3652
4t2
41.3

414
4t5
416
1*'].7 43 3777
418 44 3655
419
420 44 3653
421 44 3657
422 44 3656
423
424
425 43 3778
426
427
428
429
430 43 3779
431
432
433
434 43 3784,

435
436

438 44 3658
439
1L4O

441
.L4;

443
444 43 37B2
445 44 3659
446
447
4lt8
449 44 3$60
45A
451

72m,50 0m,65
Lt,,l.6 0,36
t 1,88 0,29
12,35 0,16
7L,2L 0,4L
1,'!,,87 t ,19
12,23 0,19
10,48 1,03
12,4L 0,39
g,og 1 ,80
1L,52 0,57
8,91 0,35

t2,1,0 0,112

LL,75 0,48
10,85 0,27
1 1 ,80 0,47
71,7 4 2,70
(6,B)
9,55 0,31

1.1,84 0,56
t 1 ,08 0,84
10,67 0,66
1.1.,27 2,81.
10,84 -0,01l1 ,5L 0,39
11,32 0,63
11,56 0,63
12,03 0,25
11 ,18 0,62
1 1,50 1,65
8,91 1.,44.

12,35 0,61
.11 ,32 0,117

1 1 ,85 1.,78

\1.,37 2,1.7

11,52 0,80
11,39 0,58
12,L5 0,21,
3,06 0,83

10,48: 0,42:
11,05; 0,71.;
tl,6tj 0,48
11,,51 0,67
72,05 0,23
8,96 t ,38

1.2 ,78 0,47
l0,7 4 0,44
11.,87 0,16
12,03 0,54
10,86 0,90
10,1.4 0,15
t 1,06 0,31

A:
AO

AO
AO
o6

F8
GO

F2
AO
FO

F8
FO

F2
L2
GO

G5
A2

A2
A5
A5
AO
G5
A5:
F2
FO

IiB
A2
AO
F5
r2
AO
1.0

GO

F8
GO

F5
IrB
AT
FB

GO

lf5

AO
AO

GO

GO

FO

AO

GB

FO

F5
G2

G2
A5
F8
r5
F2
G8
AO

G8
F8

M
c0
F8
F2
t2
A5
F5
K5
cK0
BIIV
F5
GO

F8
K5
AO
F5
F8
F8
A2
t]5
G8
KO
ll8
T8
KO
I(2

FB
A1
05
A2
GO

tr5
AO
lt2
gK0
FB
r2
AO
F5
!'8
AO
AO

J\2 BD 'C Sp Ns BD I 
*o, C Sp
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BI)
| 

,,,o,
1.,

4b2 44'a66L 7n,87
453 lr,7 0
454 , .71,72
455 12,26
4'D6 t1,04
457 .12,2L
458 t2,03
459 12,01
460 : 44 3666 10,50
461 7L,14.462 11,50
/*63 { I ,66
464 44 3667 r 10,50
465 10,87
466 12,21t

467 12,33
468 72,1.7

469 72,08
470 12,20
471* ' 44 3668 1,0,4

472 ,1,2,22

473 44 3670 t!.,42
:474 44 3669 9,07
475 11,80
476 L0,62
477 10,92
478 1Q,72

475 11,58
480 12,23
481 L2,21.
482 71,32
483 tt,74
484 11,85
485 71,28
486 Lt,7 5
487 44 3674 11,03
488 12,39
489 t4,26
490 11 ,57
49L 12,25
/t92* 43 3789 (6,8)

3oHa . /1i1'

9,
10

TL

.72
13

7/t

15

16.

18 45"3218 ..

19
20
2t 44 35t1
,)
qD

. .24 45 32rg
25'
26
27

'28
29 45 3221
30
31
o6
DL

JJ

,l+
35 45 3222
36 45 3223
37 45 3224
38 4L 3574

,39
/t0
41.

42
43
/t4

45
46
47
48
49
50
51
52.
53

'.51t .

r55
56. 45 3225
!t
58.
59, l

60:

12,38 0,52 F2

1o'1,99 0m,10 A0
t2,45 0,32 l'2
72,12 0,18 '.t'8
10,82 0,56 F5
11,18 0,17 A0
12,19 2,93 M
71,92 0;39 F8
t2,02 -0,07 A0
17,?,7 I ,83 gI( 2:
t7,62 0,01 A0
11,90 0,06 A0
9,34 -0,03 88

1{,59 L,23 .G5

12,36 0,74 G2.
10,03 0,31 FZ
l1 ,85 0,43 F5
I L ,8g -0,03 Bg
12,35 0,19 AO
11,60 1,33 G8
10,33 0,-c6 f'5
tl,51 0,08 B8
11,53 1,55 G8
ll ,75 0,41. A5
11,99 0,15 AO
L\ ,20; 0,28: AO
10,63: 0.42: A2
10,35: I,25l. G5
1t,00 0,13 AZ
8,35 -0.01 A2

ll ,7 I 0,27 F0
10,58 0,10 A0
12,05 -0,04 A0
tl ,77 0,09 A0
10,78 0,47 F2
12,42 0,46 T2
12,35 0,37 F0
11,68 1,76 G8
ll ,97 0,11. AO
12,27 0,89 F8
t2,36 0,27 A2
12,39 0,40 F2
71,92 1,72 GZ
11 '38 0,111 F2
1r,65 0,25 r10

12,31. 0,33 I'.s
11,15 0,06 At
9,76 -0,11 AO

11,91 0,09 A0
12,27 0,3/+ F2
11,46 0,/t5 F5
12,01 --.0,06 Ao

t"',07 gC8
0,50 . F5
0,59 G2
0,77 F8
0,14.A0
0,32 F5
0,3/t F2
1,01 F:
0,64 . 85
Q,64 'F8
0,59 F8
t,20 G2
0,36 Arr
0,68 F8
1,57 G8
0,40 . F5
0,42 A2
0,32 , F2
0,35 A5

K5
0,79 L8
0,19 A2
0,69 G2
0,87 F8
1,56 G5
0,26 A0
0,59 , F5
0,67 F8
0,43 F2
0,7 I ]'5
0,75 F8
0,72 A0
0,74 G0
0,72 F2
0,37 F8
1,74 G8
0,61 F5
0,83 F2
0,73 F8
0,39 A5

A2

I 44 350|t (6,6)
2 12,13 1,50

3 12,02 -0,11.4 11,43 0,18
5 , 7r,75 7,77

r 6* 45 3216 .9,46 0,39
7 [2,08 0,1t2 ''' 8 : 12,36 0,36

AO:
K2 

,.
AO
A2
G8
08 

,rFB]
F'5 :

Nbl ,"
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61

b2

63
6/+

65

66
67
68

69

70
7l
72
t;t
74
't5

76
77
78
79
80
81
82
83
84

85
86
87
88
89
90
9t
'92

93
94
95
96
97
98
99

100
101

102
,03
104
10lr
106
107

108
109
110
ttL

IlSn
I

o1n,l4 A0
o,3o A5
0,20 A2
0,62 G0
1,38 G5
0,37 F5
0,01 A0 i

0,39 F5
0,31 A2
t,l3 G0
1,39 G8
o,t8 Ao

1,55: G5
0,18 A.0

0,29 A0
0,37 A2
0,14 A0
0,45 F2
0,04 A0

-0,13 A0
0,12 A0
0,45 F2
0,47 F2
0,31 A8
0,42 F5
0,75 B0 III
L,76 gKO
0,19 A2
0,91 83
0,54 F5
0,03 A0
0,10 A0
0,27 A2
1,,72 G2
0,3 t F2
0,48 F5
0,06 A2
0,25 FCI

0,79 G2
0,06 Ao
o,t8 Ao

-0,02 A0
0,41 F5
0,32 15

. 0,49 tr2
0,91 C2
1,05 r'8
0,70 A5
0,44 F8

, '0,50 F8

111p8 'lsp1.,o,
J\! 

I

72m 3t
7l ,76
12,09
12,37
11,99
t2,35
,11 ,83
L2,08
t2,41,
12,28
11,86
12,3L
11 ,88
12,27 

"11,59
L|,67
1 1,10
12,00
'Ll,79
12,21

45"3229 9,06
12,10

44 3520 10,10
12,44
11,88
11 ,80

45 3230 lo,l5
t t DiIlrdo

11 ,93
11,16
12,lg
17,43
11,86
12,42
1l ,86
It,73
12,37
1{,03
tt,87
11,96
11,86
11 ,58
11,81
12,30
11,34
L2,39

. 12,40
45 3232 10,42. 17,77

11,43
t{,36

LL2

1{3
LUt
115
116

11.7 44'3531
,1.18

LLS
120
L2l
122

123* 44 3534
124 45 3233
t25
,126

1.27

r28
129 44 3535
r30
13{
132
133
'r34

135
136
137 45 3234
138
139
140
l/t!. 45 3235
142 44 3537
143 /*5 3236
1./+4

145
4.46 45 3237
147
148
1.49 45 3238
150
151
L52
153
154
155
156
157

158
159
160
161

162
163

11""33 ot',06
1t,99 0,58
t t,68 0,09
t7,23 - 0,28
Ll.,20 -0,05
11 ,38 L ,45
4.2,Q3 0,05
1.L,28 t,4g
11,50 o,o9
1{,69 o, t6
ll,3L -0,05
10,5 :

(6,3)
t2,35 0,09
L0,94 0,43
1L,94 0,50
1.2,04 -0,061L,04 1,95
\1,52 0,6tt
12,02 0,18
72.,25 7,27
1.2,L7 2,L6
77 ,87 0,1 t
1"2,29 0,27
LI,LS 0,24
9,34 L,24

12,29 0,36
{2,30 t ,09
11 ,65 0,59
9,88 0,48
10,72 0,49
10,78 0,59
12,12 0,08
L2,21, 0,35
8,08 -0,1972,ttg 0,41'

11 ,80 1 ,93
9,41+ 0,69

I I ,03 0,16
12,16 -0,01
1 1,01 0,49
12,02 0,52
1{ ,86 -0,03L2,26 0,27
11 ,46 0,69
12,25 0,33
11,53r 0,25:
1r,44 0,{t
12,41. 0,24
12 ,I3: 2,1"L:

L2,30 0,06:
12,30 o,lt

AO
F8
AO

AO
AO

G5
AO
G8
AO

AO
AO

A2
B3
AO
F5
F5
B8
gK0.
F8
F2
K2
gK5
FO

A5
AO
KO
A2
G0:
F8
F5
F8
F8
AO
L2
AO
F2
K2
F8
AO
F2
F5
F8
40.
L2
F8
A2
F8
EO

A2
G5:
F:
AO

a'o
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*'rl c

164
165 45"3239
166

1,67

168
169
t70
L7L
1,72

173 45 3240
174
175* 44 J54L
t76
177

178
779
180
t8t
182
183

d84
185
186
187

188

r89 45 3241
190 45 3242
191

1.92

193 44 3545
194
195
{96 44 3546
t97
198
(99
200
201
202
203
204
205
206
207
208
209
2t0* 45 3245
211,

2t2
213
214
215

ll,m,5g -o-,09 Ao
8,75 0,2L B8

11,90: -0,25: L2:
t7,75 1.,74 K2:
10,96 0,35 A2
t 1 ,89 0,58 F5
ll,70t 1,36: G8:
12,01 -0,03 A2
1,2,11 0,53 F5
{0,50 0,48 F8
17,81, 0,81 A2
(1,39) A2IA
17,27 0,43 F5
,1,1,32 t,53 G8
L4,,74: 0,22; ,A5:

1,2,03 0,02 A0
1.2,45 0,84 G2
11,66 0,23 F5
11.,52 0,3 t 15
LL,94 2,55 M
t2,17 0,08 A2
L2,29 0,18 F5
11,98 0,04 A0
11,95 0,(8 A2
L2J7 0,17 F2
1.4.,44, 2,22 K2
8,86 -0,06 88

1l,39 0,27 A2
1L,78 0,54 85
9,7 4 0,83 G2

1.0,45 0,06 A0
1,t,31 0,56 F5
10,33 0,t4 At
71.,41.: -0,04: A0
12,1.3: -0,06: lt2,.
t-L,74: -0,21:. A2t,J.2,72 0,L1t A2
42,36 -0,05 A0
11,59 0,49 FB

12,29 0,40 F5
1.t,94 1,36 G5
12,29 0,21. A0
11,58 1,80 GB

12,1.3 L,5l G5
10,81 0,29 12
70,48: 0,05: A2
8,04 0,83 G0

12,16 0,26 A2
t 1 ,05 I,l2 GB
11,35 0,21. A0
1 1 ,36: 1,42:. G5
12,28 0,54 !'2:

2t6 45.3246
217

218
219 44 3549
220
n)4

222
223
224
225
228
227 44 3550
228
229 45 3247
230
231 45 3248
232
ZJO

234 45 3249
235 44 3554
236
237 45 3250
238 45 325r.
239
240 44 3559
24L

242
243
244
245 44 3560
246 44 3561
247
248
249
250
25L
252
t(2

254 45 3254
255 44 3565
256
257
258
259
260
261
262 45 3255
263
264
265
266 44 3556
267 45 3256

0m,17 BtVn
0,66 F2:
0,92 F8
0,36 A8
0,20 A2
0,30 A5
0,19 F0
0,43 F2

0,34 F5
0,32 15
0,20 85
0,02 A0
0,34 FB

-0,40 B9
0,55 F5
0,39 A0
2,09 K5
0,26 F0
0,56 F5
'1,1i G5
0,06 A0

-0,07 A0
1,09 G5
0,26 A2
0,01 L2
0,01r A0
1,06 BB

0,02 A0
0,12 A0
1_,23 G:
0,81t F8
0,27 L2
0,21 A0
1,42 G5
0,93 G5
0,19 F8
0,07 B9
0,41. A0

-0,06 A0
0,33 A5
0,03 A0
0,14 A2
0,55 A5
0,34 A2
0,10 A0:
0,03 L2
1,26 G5
0,10: A1
0,25 Ao
0,3r. Ir8
0,63 1"8

-0,07 A0

9m r84
11,98
12,15
10,38
L2,40
tL rdL

12,27
t2,37
t 1,63
72,37
11,70
L0,47
11,56
o oo

1.2,00
10,00
72,03
11,36

9,79
9,34

10,41.

17,52
12,1.2

L2,03
10,05
12,37
t2,30
11 ,98
t"|,92
1.2,30
8,93

11,52
11",97

11,8L
1t,95
11 ,88
L1,89
11,83
10,08
10,84
11,36
1,1,26

11,35
12,28
12,30
{1,86
t2,06
I 1 ,86:
t2,lL
1.2,28

70,44
B,88
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J\t 
I

ot,1r5 A8
0,34 A0
0,56 ]"8
0,30 B5
0,15 A0
0,/r4 I'8
I,L2 G5

--0,09 B I
4.,75 gilB
0,22t IiB
0,31r G2

--0,07 BB

0,09 A0
0,07 F5:

gG5
0,r2 A0
0,28 A2
0,35 A0
0,39 A2
1,42 gGB

0,54 rB
0,59 IrB
0,16 L2
0,22 A0
0,20 A5
0,01 A0
0,4.7 F,l-r

0,37 lts
-0,04 A0

0,37 A8
1,56 gG8
0,30 A0
0,37 F8
0,16 A0
0,41 rB
0,7 6 FB
0,06 A0

x{
0,66 r'B
0,36 FB
o '1'2 F5
0,24 F8
0,16 F2
0,26 Ir5
0,16 A2
4,1.1t A0
0,33 A5
0,35 A2
0,1n3 Il2
0,50 A2

i\,I

0,41 12:

1.,
L2
F5
F5
L2
B5
KO
F8
AO
B9
A2
F5
AO
gG8
tr'2

cK5
gG5
AO

AO
B9
G5
F8
d:K5
AO
FO

F5
G5
AO
AO
B9
F8
l'5
F8
F2
F5
L2
G5
gI(0
F5
F8
F2

BIIII
F:

B3 Ia
F2
AO

F5:
gK0
gK0
A2
r0
Ir8
r2
F2

268 LIm 3!.
269 t t ,66
270 11.,04

27 1 11 ,96
272 1L ,68
273 1.2,28

274 12,33
275 45"3259 9,71t

276 45 3261. 10,91t

277 u.,95:'
278 1.2,34

279 /$ 3264 9,22
280 12i03
281, 12,1.3

282* 44 357 1. 11.,6

283 L2,21.
284 t t,85
285 {2,07
286 44 3572 9,79
287 45 3265 11.,02

288 72,34
289 1.1.,27

290 '1.,1",27

291. lt ,86
252 7'].,25

293 LT,6L
294 1.2,07

295 11,74
296 1.1.,29

297 44 3574 9,05
298 45 3268 10,94
299 71,,49

300 14.,73

301 45 3269 10,47
302 11.,7 3

303 44 3576 10,36
304 t0,47
305 45 327 I 17 ,,17
306 * L0,94
307 '1.,1.,94

308 ,12,07

309 1,2,08
310 t t ,86
31.1, 72,08
312 L2,01
313 t1.,5()
314 t2,06
315 10,32
316 12,35
317 7I,24
318* 45 3275 9,32
319 {1,98

320
32t.
900

dzo
324 44'3579
325
326 45 3278
327 45 3279
328
329 45 3280
330
c, t

332 45 3281.
(] J,)

334 1t5 3282
335 45 3283
JJO

337 443588
338
339
340
341. 45 3285
342
343
344
345
346 45 3287
347
348 ttL 3590
349 45 3288
350
351 44 359,1

352 44 3592
353
354
355
356 4E 3289
357 44 3593
358
359
360 45 3290
361
362* 45 3291
363
364
365
366
367
368
369
370
371
372

rltll ,oL on,z[
1!,9r 0,42
71 ,t 7 0,55
11,27 0,29
9,73 0,34

11 ,73 t,tg
10,70 0 ,49
9,55 0,I2

11,16 0,21
1i-),16 0,16
11,89 0,43
12,33 0,25
10,216 7,1t5,12,26 0,28
lI ,8!t 2 ,7 B

70,97 L ,48
i 1,89 0,35
9,42 .-_0,10

L2,28 0,L1+

72,26 7,49
[2,37 0,50
1 1 ,86 r,25
{0,18 o,1B
1,r,67 0,60
12,09 0,02
L1.,75 0,90
\4.,34 0,45:
11,86 0,31
7,52 

-0,,199,22 0,82
12,20 0,34
11 ,01. 0,60
9,72 0,39

12,01. 0,38
72,13 I,01
L1.,70 0,83
10,19 2,23
10,36 0,55
1L,73 0,60
12 ,38 0,51t

8,95 o,3B
'11,70: 0,07:
5)23 0,40

1,2,32 0,4,2

12,37 0,25
1.2,31: 0,31:
11 ,:13 1,61
11,85 l,6ti
t0,tt1 0 ,11t
1.2,1.8: 0,110:

L2,16 1,00
11,85 0,15
1.2,39 0,46

6 LIeu,ic"rrg ltprrNrcxoii acrpoOr43,r.recroi{ oOcepBaropr'rfi, r. XXIII
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mpg mpg

i) l+

J'O

378
379
380
38r
382
383
384
385
336
387 *

388
389
390
391
392
393
394
395
396
397
398
399
400
401.
1102

403
404
405
406
4Ul
408
409
410
41,1
lr72
413
4't4*
4t5
476
4',t I
41.8

41.t)

420
421
422
1t23

424

44o3594 lom)46
17,67
10,3 g

10,64
t{,98
12,07
12,44

45 3295 10,64
11 ,36
11,30
t 1,99
12,40
12,23
12,19

44 3556 9,63
11,61
t2,32
l) 1,

tl ,97
11,75
12,02
LI,97

45 3297 10,77
11,97
12,15
72,39
i2,47
t2,43
L7 

'ttgll,g2
12,36
12,01
t2,42
tt,02
r1.,87
1.2,13

71,9/t
t2,27

45 3303 9,18
12,30
10,09

44 3603 17,54
11,36

45 3304 11,57:.
11 ,89
9,30

70,41
10,90

,14 3604 9,27
11,89
12,77

45 3306 t0,75

0n,68 Bl:Ypne
0,16 A0

-0.06 A0
0,36 F2
0,24 F0
0,t11t B8
0,45 F8
O,4B RB

0,L7 A5
0,?-1t A5
0,48 15
0,44 18
0,24 F2
0,51 B8
t,tg gGB

0,64 G2
1,17 K0
0,4I A0
0,39 A0
0,69 15
0,28 A2
0,tng 12
1,98 gG8
0,59 F8
0,1t3 F2
0,40 L2
0,61 G0
0,53 A2
0,32 A5
0,27 A2
0,84 F5
0,48 r'B
0,30 L2
0,18 B8
0,66 G0
0,26 ll5
0,39 A2
0,41 A2
0,{3 Ao
0,1t7 f B

0,13 A1
7,04 83
0,57 trs
I ,48: G5
0,33 F5
0, {3 F2
0,47 F5
0,48 15
0,03 A0
0,34 Ir0
0,50 G0
1,57 G5

425
426 44"3605
427
t{28

429
430
431,

432
433 44 3606
434 44 3607
435
436
437
438
439
440
4/+7 44 3811,
442
443
444
445
446
447
448
449 44 3612
450
45L
1t52

453
45/+* 45 3310
455 45 33tt
456
457
458
459
/t60
46,1 45 331,2
462 44 3615
463 45 331.3
46lt
465
466
/t67 45 331.4
468 45 33[5
469 443617
470
471.

472
473
474
475 45 3316
476

71.m,54 o"t,gg G2
I0,7 4 0,43 F5
12,42 7,{i4 K2
10,95 0,41, 80,5
ll ,44 a,77 85,12,23 0,4fi G0
4"1.,95 0,35 A2
7L,48: -0,1i3: FB
10,24 0,02 A0
9,23 0,25 A2

12,38 0,82 C0:
t2,2t 0,53 BB
{0,93 0,24 A5
12,26 0,zrg A2
11,96 0,63 A2
11 ,79 0,11 A2
70,47 0,56 F5
{ { ,60 0,47 A5
12,33 0,119 A2
12,32 2,23 GB
11,69 0,45 F5
12,01 0,35 F0
1t,90 0,30 15
72,02 r,67 GE
It,l5 0,94 85
12,28 0,81 G2
12,30 0,tt7 tr8
12,28 0,32 A5
1.1.,27 1,01 G2
9.36 1,06 c5
9,72 0,42 lio

11,32 1,19 A5
L2,4,7 0,60 G0
L2,08 0,74 R
12,28 0,42 If B

72,41. 0,38 FB
9,02 0,14 A0
8,31 -0,04 A2
9,94 0,74 A2

11,37 0,61 A0
12,32 0,11 G0
t2,32 0,60 A2
1.1 ,17 0,62 A0
10,63 0,04 A0
(6,6) gI(0
12,39 1 ,26 Il2
12,27 0,74 A5
ll,78 ag4 G0
12,33 0,43 l-2
12.24 0,55 F8
1"0,52 1,61 cB
1 I ,60 0,31 Ir5

C'
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L,24 gG5
2,05 M
0,53 F2
1,55 K 0
0,70 A5
0,21 88
0,03 A0
0,06 89

-0,05 R8
0,08 F2
0,69 tr8
0,06 A0
0,35 A2
0,33 A0
0,30 T2
0,27 1i5

0,34 A0
7,48 G5
0,63 F8
o,I2 R8
1,16 G0
0,31 A0
0,54 FB
0,28 A2
0,50 A0
0,25 A5
0,28 A2
0,44 F0
0,26 A5

*0,08 A0
1,57 G5
0,30 F0
0,08 F5
c,40 F8
0,44 FB
0,00 A0
1,00 A0
0,23 A0
0,05 A0
0,32 A2
0,39 F5
0,53 A5

-0,05 A0

306
307
308
309
310
311

312
313
3t4
315
3r6
317
318 45"3284
319
320 45 3286
321 46 3054
322
323
324
325
326
ts27

328 46 3057
329 46 3058
330
331
332 46 3059
333 46 3060
334
ODU

336
OJ'
338
339
3.10

341
342
343
344
345
346
347
348
349
350
35r 45 3292
352
353 46 3062
354
355 46 3061
356
357

l[.m ,22 0m,22 A2
11,84 --0,02 A0
L2,05 0,05 A5
71,92 0,06 A0
tt,8t -0,08 I.'0
1.2,2L 0,45 F8
12,44 0,43 A2
L7,1.7 0,L7 F0
i2,21 0,37 A0
t 1 ,80 0,54 F8
72,32 0,118 f'0
11,72 0,27 A0
12,24 2,20 r<2
L2,0,L 0,26 F2
11.,12 1,59 G8
10,69 0,86 G0
12,20 0,35 F5
11",77 0,24 A5
12,00 0,L/* F0
L0,20 -0,08 A0
L2,42 2,02 I(5
12,32 0,8{ F5
10,19 1,28 F'.8

10,02 0,57 F5
r1,92 -0,02 F0
L7,92 -0,03 F0
9,70 0,57 li5

!.7,34 1,59 G2
7L,01, 0,58 G0
11,63 0,23 A1
12 ,09 0,3 1 F8
12,38 4.,57 G:
71,37 0,13 A0
t2,33 0,18 F8
,1.7,94 

-0,L4 A0
11,82 0,10 A.2

1 1 ,80 0,34 F2
7I,28 0,55 F5
L2,29 0,53 F5
71,34 0,19 B9
1 4.,55 [,58 gG5
12,10 ]io
70,74 0,22 A0
12,45 7,57 K:
10,89 0,22 A0
9,53 ,1.,79 G5

12,01 0,13 F0
9,61 0,33 B3

17,24 0,11. A0
ll,2/+ 2,36 G8
72,41 0,07 A5
t I ,08 0,68 B0

Sp



flpogolxrenue

358
359
360
361 46'3063
362
363
364
365
366 45 3294
367 46 3064
368
369
370
37',|,

372
O'J

374
375
376
377 46 3066
378 45 3296
379 46 3069
380
381* 46 3067
382
383
384 46 3068
385
386
387
3.98

389
390
391
392
393
394
395 45 3299
396
397
398
399 46 3071
400
401
402
403
404 45 3300
405
406
407

408
40s

|dn,g5 \ru,L2
t 1 ,99 -0,12Lt,5,1. -0,0310,60 0,59
11,69 

-0,0112,79 0,50
10,83 0,00
12,34 0, t g

{0,69 0,60
10,73 2,34
12,24 0,20
1.2,28 0,22
ll,g7 0,09
1,/i,78 0,10
11 ,lg 0,23
12,27 0,49
12,!l 0,01
1 1 ,89 0,35
17,75 0,27
t 0,93 2,51.
g,7g 0,51

12,09 0,32
12,09 0,93
(5,78)
17 ,27 -0, {571,45 0,23
9,25 

-0,0/t72,31 0,16
12,39 0,09
11,96: -0,07:71,93 0,15
10,69 0,67
77,32 0,63
12,29 0,25
72,39 0,27
17,99 0,09
11,65 0,25
10,35 0,41
{7,1.5 0,13
,1.2,1.8 0,42
L2,39 0,17
g,7g 0,52

L t ,86 0,09
12,73 0,43
L'],.,81 -0,12t2,07 0,02
10,0{ 0,41
11 ,53 0,29
L2,30 0, t t,1.1,40 0, t I
12,'1,3 -0,1072,44

410
4Lt
4t2
413
41.4

41.5 45.3302
416
4t7
418
419 46 3072
420 46 3074
421.

422
423
424 46 3075
/t25

426
427
428 46 3076
425 45 3305
4ts0

431.

432
+JJ
434
435 45 3307
436 46 3079
45 I
438 46 3080
439
440
441
442
443
444 46 3081
445
446
447
41+8

449
450
451 46 3082
452
453
454 46 3083
455 46 3084
45A
457
458
459 46 3085
460
46t 45 3308

1"7,m31. 7,m24 A2
12,1.9 0,09 A0
12,34 0,51 F5
10,57 0,34 Bg
1.1.,62 2,84 Gg
1.7,1.2 0,52 F5
!2,t2 0,72 A2
1"2,43 0,27 A2
10,87 " 0,33 A0
9,66 0,29 Bg

10,36 0,35 I0
72,50 0,23 F:
12,37 t ,56 G5
,1.1.,94 0,25 BB

{ 0,03 0,16 A0
L2,20 o,tt A0
t2,23 0,37 lI5
12,01 0,09 A0,
9,63 0,28 A2

L0,64 2,26 CK2
1.2,15 -0,01 A0
ll,B4 0,30 Fg
U,50 0,L4 A5
t2,05 0,32 F5
12,52 0,28 A2
10,50 0,23 Bg
!.0,04 0,36 Ag
1,1",29 2,14 K:
9,83 0,33 Bg

71,82 0,33 li8
12,25 1,40 G2
1.2,29 0,2,1. A2;
12,42 0,29 F2
1"7,28 0,22 BB,

(7 ,2) 89
12,41 0,37 1,5

1{,86 0,61 F5
12,02 0,03 A0
12,38 1,80 M
t2,4I 0,41 Fg
11,93 1,01 rg
11,16 2,57 M
11.,85 0,54 rg
12,38 0,50 A5
L0,62 'J.,79 CGB,
1t,00 1.,17 G2
L1,54 0,20 A0,1.1,74 0,79 A5
t2,25 0,31 F5
10,68 1,54 G2
70,40 0,36 A0
70,24 0,23 AO

AO
AO
B8
F8
AO

F5
AO

F2
F5
gK5
A2
FO

F0
AO
AO
F5
AO
F8
B8
M
F5
FB

G2
B3
RB

AO
AO
A5
F2
F8
F:
GO

GO

F2
F5
A:
AO
A2
AO

F5
D2
F2
AO
FO

AO
AO
AO
r5
A:
AO

AO
AO

89

N} BD nlpg C Sp BD 111pg C Sp
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462 45'3309
463
464
465
466
4(i7
468
469
470
471.
,472

473
474
475
476
477
478
479
480 46 3087
481
482
483
484
485
486
487
488
489 46 3089
490 45 3319
491
492 46 3091
493 46 3092
494
495
496
497
498
459
500
50L
502
503 46 3094
504
505 45 3324
506
507
508
509
510
5/i.t
512
.513 46 3097

gIn,oB o'71,05

t2,44 0,rt2
{ j.,90 0,28
11,97 0,02
L2,02 0,17
1,2,05 t,33
10,64 1,1t9
L2,21. 0,39
1L,72 0,29
12,25 1",70

L\,45 -0,0211,06 0,05
1.2,28 0,07
t2,?,3 L,87
12,1,9 0,03
t1,,94 0,08
1,L,05 0,27
1.1.,54 t,11",10,42 0,27
L1,59 0,06
t2,24 o,o2
12,00 0,28
12,44 0,4 9

1 1,08 0,/t5
10,80 0,{6
1.2,27 0,13
72,21t 0,16
70,12 'i.,45
to,oo 0,06
L2,07 2,02
10,30 ,1.,92

10,82 0,44
11. ,t4 1.,43

1,2,35 0,40
12,1.1. 0,30
ll.,31r 1.,42
/o trr q a4tLroJ artI
12,01t 0,06
11.,73 0,23
11,90 0,36
10,98 0.63
9,55 -0,0312,37 0,57

10,35 0,96
l.l ,77 0,46
1,1 ,73 0,22
12 3A 0,110

12,47 0,92
12,29 0,60
t2,1.9 0,16
12,29 1,75
9,33 0 ,47

54.4

515
516 46"3098
517

5{8
519
520 45 3326
521.

522
523
524
525
526
527
528 46 3103
529
530
531 45 3327
532
533 /rG 3{05
53rt
535
536
537 46 3106
538 46 3107
539
540
541
542
543 45 3331
544
545 46 3110
546
547
548
549 45 3232
550
551
552 46 31.12

553 46 3.1j.4
554
555
556
557 45 3334
558{, 45 3335
559
560
56{
562
563
564
565

Lzm 35 0m,25 A2
1.2,t7 0,57 F:
10,19 1,52 dG8
12,40 0,118 A0
72,48 0,47 A0
12,22 0,39 G0
(6,7) A0
11.,74 O,43 F5
1,2,03 0,37 F0
11,50 0,51 G0
,11,,72 0,24 F2
t'2,32 0,78 A0
t{,59 0,44 A0
12,4L 0,58 G5
10,20 0,34 AB
10,98 0,4L A0
12,08: 0,19: [:
8,19 7,2C G5
12,38 0,45 G0
9,56 -0,03 A0

12,2,1 0,46 rB
11.,25 0,22 A0
L1,,I2 0,4/+ fB
10,24 0,75 18
70,57 0,12 A0
17,9I: 0,13: A0
12,30 0,31 A2
lt ,93 0,45 18
L2,35 0,49 Ir5
10,35 0,09 A3
L1,41.; 0,10: 15
1.0,1.2 1.,07 G5
72,rt 0,42 F2
LT,[z O,B1 G5
t2,03 0,1rG n5
9,83 0,45 A0

12,32 0,37 F5
71 ,8/t 0,17 A0
8,4.7 1,03 G5

10 ,07 4,,/1/1 G8
17,72: 0,34: II:
1.,1.,20.. 0,32: F:
10,63 0,1t2 Ab
12,73 7,75 K2
9,68 7,07 A0
11,77 0,06 A5
12,36 0,69 G0
Ll ,93 0,62 A:
lt ,03 0,BO (15

12,32 0,30 r0
1.1 ,99 0,45 FB
,.7p0 0,22 A5

AO
AO

F5
AO

AO

G5
G8
GO

F8
KO
AO
AO

A:
K2
AO
AO
A3
G5
AO
AO
AO
tr2
AO
F5
B9
1,'0

A5
GB
A2
G5
G8
dc5
G5
GO

A5
GO

M
F2
A2
A5
F8
AO
GO

G5
AO
F8
F5
G2
F8
A2
K:
R9

90

J\9 tsD t'pg C Sp N, BD mpg c Sp
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566
567 46'3117
568
569
570
57t
572
O'J
574
575
576
577
r,78 45 3337
579
580 45 3339
581
582
583
584 45 3340
585 46 3Lt9
586
587
588 46 3t20
589 45 3341.
590
591
592
593
59/t
595
596
597 45 3344
598
599
600
601 46 3L2t
602
603
604
605 45 3347
606
607
608 46 3t22
609
610* 45 3349.
611
6,1,2

613
614
615
616
617

Iz'n rL2
10,65
1t ,90
L2,15
11 ,38
12,02
1.2,34
11 ,08
L2,24
t 1,89
12,08
17,25
{ 0,66
12,00
10,35
71.,42

L 1,66:
10,63
8,68

i 0,:l6
10,48
1l.2,08

10,11.
elt

I 1,81
12,35
1'2,37
12,42
!!,27
12,31
12,12

8,81
t2,19;
11,03
l"t,54

8,33
12,1.9

1I,8/t
11 ,80
10,99
12,05
11 ,86
9,99

12,38
10,8
12,1.7

11,09
14 ,05
TZ,JJ
72,t11

72,46
L2,O3

onx,55 Go
2,05 gG8

0,28 A2
0,52 F8
0,28 89
0,38 G 0

c,52 F5
0,43 18
0,33 F2
0,64 A2
0,27 12

- 0,08 ItO:

0,36 Ao
0,63 L2
0142 I]1 IV
0,50 FB

* 0,09: A:
0,04 A0
0,2s A2
0,91 G2
0,1{ A5
1 ,58 B5:
0,7L G0
0,48 111 II
0,28 A2
0,1'2 Go
7,46 G5
2,35 K5
0,37 Ir5

0,18 A2
0,65 F2
0,30 A2

-0,06: F:
0,26 F8
0,33 F5
0,47 I.5
0,1n0 A2
0,84 U3:
2,38 \I
0,15 A2
0,38 II0
0,78 G2
I,57 gKo
2,68 \,I

M2 Ia
0,27 F0
0,49 A2
0,59 A0
0,24 A0
0,60 G0
0,39 F0
'1" ,71t I(2

613
619
620
621 46"3!.24
622
623
624 46 3126
625
626
627 46 3125
628

629
630
631
632
633
634
635 45 3352
636
637
638
639 45 3353
640
64'1,

642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657 45 3357
658 46 313j.
659 46 31"32

660
66r
662
663 46 31.35

664
665
666
667
668 46 3136
669 46 3t37

L2"' ,!,L o'n,73 G2

t2,1.7 0,22 I0
It,lg 0,36 12
7,95 0,46 18

1.1,15 0,42 15
10,98 0,27 A0
9,59 0,69 15

1,1,7 4 0,48 BB

11 ,83 0,54 F0
8,82 0,24 L2

,11 ,57 0,31 F2
Lo,a7 0,43 F5,12,45 0,25 A2
1 1,96 0,15 li5
12,07 0,37 F5
11,86 0,59 18
11,53 0,50 Go
(7 ,L) A2

t 1,35 0,53 A0
11,99 0,45 A5
10,48 0,311 lr5
8,89 { ,33 gG5

1.1.,73 . -0,03 A:
10,88 0,60 15
72,09 0,50 tr5
ll ,1.5 0,4L l,'8
'11,31 0,51 G0
L2,34 0,85 F0
{2 .50 1.,7 r K2
L2,48 0,63 A5
1.2,16 0,56 G0
17,59 0,07 A0
11 ,38 0,65 Ao
10,35 0,39 A2
t2,34 0,45 18
t2,1.9 0,115 AZ
L2,34 0,1t7 F5
12,ttg 0,42 A0
12,1,7 0,1t2 f 5

1.1 ,74 2,78 M
8,61 0,22 A2
1L,17 0,02 A0
12,32 0,90 G2
1.2 ,26 (),45 I,'B

11,49 0,15 A0
10,30 0,12 A2
11 ,89 0 ,42 F5

t1 ,57 0,18 A0
t2,35 0,50 I'8
12,00 0,38 F5
10,25 0,02 A0
r0,4L 0,09 A2

J$ BD mpg c spll * BD mpg C Sp
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670
671

672
673
67,L

o/D
676
ltll
678
679
6B0
681
682
683

684,

bdi)

686
t)6 /

ooD

689

690
6C1

692
693
69/t

695
696
697
698

699
700
7 0'r
702
703

oo

A:
AO
AO
A8
AO
AO
AO
A2
AO
AO

F:
AO
A5
AO
A5
FO

t
2

J

4
5

6

7

8

I
10

l1*
t2
13

,.4

t5
{6

12rn,00
t2,39
72,42
11,58
L2,15
1 2,03
11 ,66
11,81
11,87

45'3360 Lorzo
12,L3

46 31.40 9,25
46 3139 10,92
46 3j,41, (7 ,l)

'l'L,82
!.2,35

45 3361 8,69
45 3362 10,33

12,41
11 ,80
1t ,35
l,L,44
11 ,39
1 t,90
,''l',20
72,15:
10,89
1,2,40
11 ,88
L2,L7
L2,08
72,L0
L2,27
12,30

Sona ! 47"

Lzm,2L -Om,o71L,26 0,02
t 1 ,69 o,o5
12,76 0,21.

1 I ,oB 0,23
12,03 --0,13
L2,44 0,20
11,34 0,08

46',2973 9,60 0,15
11,38 0,10
10,6 :

L[,28 -0,37
la,1 1. 0,23
11,33 0,{t
10,98 o,t8
12,08 0,15

orn,22 Ao
0,54 G0
o,4g F5
0,57 F8
0,19 L2
1,22 Go
(,,47 F8
0,,1,4 A2
1,05 K0
0,20 B3 V
7,75 T<2

-0,07 Ao
0,59 F8

Il8
0,20 A0
0,35 I'5
0,26 A2
0,72 G2

tr':

0,26 F5
0,2L I'5
0,4.7 A0
0,64 F8
0,42 A0
0,66 F8
0,19: A2
0,60 G0
0,13 A0
L,29 G8
0,42 A0
0,06 A0
0,52 A0
L,54 G2
0,28 A0

1"7

1B

19

20
,1

22

,) ,1,

.) t:,

26
27
2B

2S

3t)
31
90

JJ

,lu
JU

3B

39
110

4L
42
4,3

44
45

47
48
49
50
5t

JD

54

56
57
58
59
60
61
62

63
64
65
66
67
6B

1,2* ,46; 2n,09i
1,1,,34 ,1,,25

1 I ,gg 0,,19
1t ,83 -0,7710,40 0,41
12,44 L,28
11,86 0,10
11,20 0,40

46o2919 l0 ,47 7 ,37
I1.,7 4 0,09

48 2981, 10,73 1,56
46 2980 8,76 --0,26
47 31,41 9,52 0,34

L2,00 0,18
11,59 0,27
12,L8 0,45
12,47 0,39
L2,02 0,06
L2,35 2,30
tt,g4 0,29
Lt,,92 -0,091,2,22 0,29
11,65 0,33
L2,32 0,26
LL,67 o,ot
72,30 0,20
t2,oL L,64
11,98 -0,0872,34 0,61
,1,1.,87 0,29

47 3143 t{,06 1,29
46 2985 9,81 -0,2012,28 0,42

L2,02 0,38
11 ,30 0,77
12,30 0,39
L2,27 L,5L
{0,69 -0,i.8

46 2986 10,91 2,50
L2,32 -o,toL'!1,78 1,,84

12,16 2,31.
t2,25 o,o5
L2,20 -0,061,2,02 0,07
10,77 - 0,19
1t,89 0,44
11 ,85 -0,I 1

72,1.8 -0,0612,L9 1,24
47 3L45 9,82 1,35

12,26 '1.,26

G:
G5
A5
AC
A8
G:
r'0
F:
G8
AO

G5
B8
F2
FO

F8
F8
F5
R8
K2
F2
AO
FO

F5
F2
AO
FO

F8
AO
GO

F5
G5
AO
F8
r8
A2
F5
G5
AO
t:A2p
AO

GB

M
A2
AO
FO

B8
F8
AO
B8
G5
GB
G:

flpogo,,uncnn e
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Nrl

69
70 4i"31.46
71.

72
n)

74
75

7rj
77
78

79 46 2989
BO

81
B2

B3

B4

B5

86
87
BB

B9

90
91

92

93
s4
95

96 47 3148
97 47 3149
9B

99
100
101
102
103
104
105
106
107 47 3150
108
109
1t0
ltL
1t2
tt3
1.\/t
115

116* 47 3152
.11.7 t" 47 3153
.118

,1.19

L2Ct 46 2992

| 
*or

1!'n,94 O"' ,02
10,33 0,42
12,25 0,41t

11 ,52 l,4B
10,96 0,26
rl ,74 -0,17
{ 1 ,99 0,23
11,90 -0,0517,45 0,2r
12,16 0,06
9,49 t,g7

l|,g4 0,27
12,45 0,26
11,32 0,40
t2,47 0,35
12,03 0,21
12,29 0,10
11 ,96 0 ,I7
11,66 0,67
Ll ,tt2 0,80
1.7,47 0,35
12,30 0,t[
10,7 1. -0,16|l,g\ 0,06
11,24 0,33
12,30 0,24
t,| ,62 2,52
10 ,49 0,71,
1 1 ,69 -0,27
12 ,20 0,3 I
11 ,50 0,52
12,43 0,30
11 ,44 L,27
1.2,07 1,26
12,78 0,26
12,18 7,23
12,34 L,23
70,97 0,43
,1.0,02 

-0,04t I ,09 0,13
12,22 7,40
12,40 0,03
1.1,62 0,27
!1,25 

-0,021l ,85 0,07
72,46 0,33
12,27 2,48
B,4g 

-0,227,66 
-0,3511,94 0,08

lr,gg 0,14
g 

,7 5 0,05

121
L22

123
1.24

125

t26
127

128
129

130
13 t * 1t7o3l5/t

1.32 46 2996
133
13lt
135

136
137

t3B
139
140
141
1.42* 47 3157
143
r44
r45
746
1"47

t48
149
150
1,51

152 46"3000
153
154* 47 3t59
155* 46 3001
156* 47 3160
r57
158
159
160
t6r
162
{63 47 3162
1.64 47 3161
165
166
167

168 46 3005
169
,L7 0
t7l.

,rr" 
I

I .,,
I

10"r,35 0""32
70 ,94 0, 13

12,33 0,34
1.7,31. --0,1.4
t2,31 0,27
L1,02 0,49
12,37 0,18
11 ,50 0,34
1.0,42 0,27
11.,67 --0,19

I,tz

1.1,13 1,62
70,47 0,01
17,97 0,08
7l,26 7,22
11,99 0,11
12,08 0,03
L0,91r --0,0811,72 0,10
11 ,58 -0 ,04
11,60 1,61
7,94, 0,37

72 ,07 0,4.4
lr,B4 0,72
11,66 0,39
l1 ,Bt 0,13
12,32 0,13
72,35 0,02
71.,1.0 0,05
72,43 0,03
L2,79 0,39
9,94 0,46

12,46 0,30
8,1tG 0,04
7,80 -0,099,92 t,3g

71.,7 7 0,C7
72,05 --0,0772,tt6 0,31
11,33 -0,{0Lt ,27 0 ,00
11 ,38 0,25
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123. Clrusaercs c coceAseii asoaAoii

175. ADS I4l72A, aCyg
210. ADS 14190 A
282. BDS 10521 A, BZ Cyg, F8Ib-G5Ib

Sona _|.45o

305. CY Cyg, M2p
318. ADS 14298 L
362. ADS 14337 A,55Cyg
387. ADS 14351 A
zrt4. ADS 14371AB
454. ADS 14396 AB
604. ADS 14487 A,

723. ADS 1454948, 60 Cyg

Sona -|-46'

35. BDS 10356 B

38. BDS 10356A
199. ADS 1.4219 A.

220. Boauomno, rrepeMelruag

261. BDS 1053{ A
381. ADS 14350A
558. ADS 1.4452 AB
610. AZ Cyg

Soua $47'
11. Cnuraercn c cocegnefi aBeaAot

116. BDS 10397 C

117. BDS 10397 A
131. ADS 14100A
142. ADS t4l.L9A.
154. ADS 1.4T411.8
155. ADS 14142 A.

156. ADS 141.40 A
191. Boomoxruo, V Cyg
241. ADS 14222A8

327. ADS 14318 A
430. L\Z Cyg
520. ADS 1.441.6 A
540. v 520 Cyg
599. ADS |4rt64A
637. ADS t4507 A
653. ADS 14526 A, 59 Cyg
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AKAIEMI,Ifl HAYIT CCCP

TiI B B E C T lI fl I{ P bI M C IT O I{ A C T P O O tr B I,I I{ E C H O,I O B C E P B A T O P I{ I,t

ToM XXIII, ,960 r.

oEp A 30 !r A Ilr{E A OIl O Jrrr prTE r bHO Iz ]roHpl 3,4 rIr,{I{
B ODJIACTI4 B I,IOHOCOEPbI

BO BPBM,fl CI4JIbHb]X MATIII4THbIX EYPb

A, C. l\coptr,e.u1lu' n If . If , ()ltnt4oaa

flplrnogxrcn peByJrLTari,r aHiurrrBa Dr{cleprrr\relrraJrr,rrr,rx Aarrrrrrx o6 o6paaonanuu

AotrOJrrrllre.rrbrrot rrorlriSaqril.r n o6J1acrrr cJrorl E Bo Bpel{rr luarrrrrTrrr,lx 6ypr c BrreBatr}Ir,rM

flarlaflOl{ II AaCTCfi nIITepIIpeTaI{I{tI ATIIX peByJI},TaTOB C IIpI'IBJIOq€IIII0II naEI]bIXr trOJIyqeE-
HI;IX IIa I{CHyCCTBeIIHLIx cIIyTHII(ax I1 paI{eTaX.

ADDITIONAL ]ONIZATION ORIGiNATING IN THE E REGION OF THtr
IONOSPIItrRE DURING STRONG X,iAGNETIC STORMS, by ,4. ,5. Duoryeshin and.
I. N. Odintsoua.- The rcsulLs are given ol' an analysis of experimental data on addi-
l.ional ionization originating in a region of {,he // layer during magnetic storms .,vith a sud-
den comrnencemenL. The rcsults are int,erpreted using also data dcrived from artifioial
satellites and rockets,

trllccle4orautre nJrtr.flHtr.fl Kopnycr{yJrfl]lrroro rraJryr1g11s" Coruqa }ra rrono-
c6ep), lr rrarrrrrrHoe IroJre Sellnu o6r'rapyxulBaer prrl( rrHrepecrrbrx ,I]rJTeHZft, oco-
6euuo B roAbr r{axcrrr\,ryl,ra coilHeqr.ro]t axrtrrBrrocrrr.

tr4arecrno, rrro ctrJrr,Irbre MarrrtrTHr{e 6ypw cotrpoBo}r{Aalorcrr [o.flBJreHtretf

troJr.rrplrlrx cu.arrlrit B r.ru3ritrx tr cpeArrr,rx ruuporax [1], ronocSepHr,I\{tr BoBMyqe-
rrlItrr\rfr, r{apyuerJtrer{ paAuocBrrsrr ra renerpac[nor,i cB.fleu [2].

tr4ccne,qonanrr.E uor{oc(beprrbrx rogNryqe}iul:r [oHaBaJr[, arro orrtr oxBarr,rBaror
UIABIIE,INI O6pA3O[,I CJIOI,I F2, IIpEaIeI{ TAI{LIT'I O6pasoIr, TITO yBeJltrquBaeTc,I ero BbI-

cora r1 3aI\{errro yrreHr,rlaercrr ero oirerrrpo}rilafl rrJroTrrocTrr 13, 41, ororry no-
Irpocy 6yger uocrarqelra AaJrrrHefi[ran pa6ora. B rracroaqeft crarre paccMarptr-
BaeTC.fl prrA IrOBbrx er[seHron, 3a]lerucrptrpoBarrHr,rx Bo Bper{fl cr4Jr},Hr,rx r{ar-
rrurubrx 6ypr 1957-1958 m. Ha r{ouoc+epr.roii crarrqtrtr }tpbrr{cnofi acrporluau-
arecHofi o6cepnaropuu i51.

Hau6onee cuJrbrrr,re rrarrrrrrHrie 6ypu (4-5 cenra6pr tg57 r., 29-30 ceu-
ra6p.a 1957 r., B-9 urons t95B r., 1t Senpalr t95B r.) corpoBolr{Aarrtrcb tro-
JITIpHLIMtr CZ,flI{ilflLIII B cpeAHllx II IItr3I{uX ItrtrpOTaX tr IO.TIBJIeIItreII AOTOJIHUTeJIL-
Hofr troHtrBal{uu [6] B o6flacrtr Hu]r{e cJro.fl F2, xarr oro o6napyxreHo }ra Brrcoruo-
rracTorrrr,rx xapaHreptrcrtrriax, troJryrrelrr.rbrx na uouocsepuofi crauqrr }tprru-
cnofi acrpo$trBtrrrecxoft o6cepnaropztr. tr4BBecrHo, trro B cpeAHflx rrrtrporax B AEa-
tra3oEe aracror or I 4o 20 Metq, cJrorl E Ha6rroAaerc.fl Jrurub B cBerJroe BpeM.s cy-
ron. C BaxoAor\r Co.nnqa aJrexrpoHua.E trJroruocrr, B IreM 6rrcrpo lragaer
fi o6brsHo B HoarHoe trpelvra ctoft E rra orux qacrorax lre Ea6nroAaerca. Xapax-
tepuoft oco6ennocruo cJro.rl E nronrno csurarl Br,rcoxoe rrocro.flrrcrBo ero cBoficrB.
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Itax snemrpoHHa-rl ltoHrlerrrpaqurl, TaH u Br,rcora rraxctrMyr,ra troHuaar{ufl rrcflbr-
TblBalor Jrtrrrrb orleHb HeanaqtrTeruurre Hore6anza. O4uafio Bo Bper{g nau6onee
cuJrEubrx r{arutrTrlblx 6ypr, conpoBorr{Aaloqtrxc.fl lroJrfipnbrr{u crr.rr}rtr.rr}rrr, cJIofi
E na6nro4aerc.fl B HoqHoe Bper\{fi.

Ifenecoo6paarlo [ocJ]eAoBareJrbHo paccrrorllerrr rroBeAeHrre cnos E Bo Bperrfl
Hamgofi zB yHaBaHHrrx nume 65rpr.

S I. ,IOHOCOEPHLIE IIABJIIOI{EHIIfl

Maruutua.s 6ypn c DrreBarrHr,IM HaqaJron{ lt r{rerpa,na 1958 r. Ha.raJracb n 4 ,aaa.

26 nrun. lt {eapann u Banouqtrracr, e t .rac. 00 rmH. 1l.3 {erpann rro trocr(oB-
cKoMy Bper{eHrr. Eyp.a conpoBoE{AaJracb troJr.npHbrnr craauuelr. ,(nx a}raJrtrBa

troBeAeHtrfi nouoc{eprr Bo Bperr.fi 6ypn 6nuro fipotrBBeAerro cpaRHeutre BbrcorHo-
qacrorHbrx xapar{repucrtr}r cJro.n E, uory.rerlrlrrx 11[ {enpa.nr ?r B Apyrlre Ar{tr

AO tr trooJre nraruzrnot 6ypz.

@nr. 1. Br,rcorrro-qacrorrrrre xapanTeprrcrrrr{rr r.rorloctfepr,r Bo BpeMrr nraruurtor:i 6yplr
11 (perpa,nr 1958 r. (npeun mocnoncxoe)

O6rr.ruoe cocroflHze o6nacrlr E zouoc{eprr, ua6nrogaer{oe tro Br,rcorHo-qac-
roTHErl\{ XapaHreptrcrr4Har{, B 3To Bperrfl roAa xapaHTeprrSyeTc.fl IIo.rrBJreHlIeM

HoplraJrbrroro cJro.E E n 7 qac. yrpa. Ha {zr. I [p[BeAerrbr Br,rcorrro-uacrorr{bre
xapanreptrcrntn crotr E aa 11 Senpa.na. tl {enpa.na s 4qac.00 nrzn. uo.EBtrJrocr,

cna6oe orpa)fieHtre or E o6racrrr, r(oropoe flocrerreHrro HarraJro pa3BtrBarbcfl.

I(purz.recxue rracrorbl f$ o6rrxuonenuor,l souurr flocretreHHo yBeJrurr[BaJrrrcb

u s 5.rac. 45 l.lwlc-. AocrurJltr BeJrtrartrrrrJ 1,75 Meq, trocJre qero Haqailocr, yi\[eEE,-

rtreHl4e Hpr[TuqecHr{x aracroT.
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B 6.rac. t0 iuuu. o cyulecrBorlautrz cJro.rr E norxno cyAtrTL JILI[rb rlo rpymroBoMy
Barla3AbrBaHrrro B cJloe F2, ran, RaH Hpzrtrlrecntre qacrorbr cJlo.rr E cranoBqtcg
r\reHbrrre HrlnHero [peAeJra pa6oueft aracrorbr nonoc$epuoii crauquu. C nonn;re-

Htrer,r AHeBHoro cJro.rr E nnoer HaqtrHaercrr pocr npururrecnrrx qacror. Ha {ur. 2

f,l1ztl

(Dlrr. 2. Cyrouurrft xoA Rpr.rruqecr(r{x qacror rI rllr{rrr4MaJrr,Hr,rx 4eficrayroulrrx Br,rcor cnos E
lo BpeMr ivrarsztnoii 6ypw 1,1, (peopanr 1958 r. (r:peux uocroncnoe)

B - norrou{eslle co cropo,Ll 
"'i'##L11r'}'i.,"'1:3:rlnffit?#1i,"'f;,irfiooo*oo" 

HpIrBas - vcperse,rlble

upuBeAeH cyro.iirrrft xoA Itpzrr,rrrecnr{x aracror u r[trHrrl{aJrrnrrx 4erfcrByroq[x
nhrcor cno.s E. 3a xonrponrrrrle AHtr 6rr.nz ns-flmr 9, 10, 1,2 v 13 {enpana. lla
3rr{x HpzBbrx Brr,ilHo, qro 11 senpanr cyrqecTByeT AorroJr}rprTeJrblrarl Hoqr{afl

4)i.rr. 3. O6paaoraur.re AotroJrur{reJrbnoft uonuaaqlur r o6nacrr,r F2 ua sbrcore tL00 nat

tt {erpar.n 1958 r. (npeua uocxoncxoe)

uorr[Baur{fl, pe3yJrr,raro]\r qero .flBrrrrerc.E cyqecrRoBaune cJrofi E c 4 go 7 ,tac,
Tlnrepecno orrrerr4rr, ror {axr, qro Bo Bper{.fl arort 6yp[ s 7 .rac. 28 uuu. Ha6Jrro-

Aaercfl AorroJrHr4TeJrr,uoe o6paeoBauze, 4ericrnyrorqafr Bbrcora Horoporo paBua
tl00 xat. B 7 .rac. 58 uuu. Aeiicrnyrorqa.fl Bbrcora eroro o6pasoBaHufl rrourrarrJracr

Ao 880 rr,rr, Barer\,r oHo rrpolaJro ($rar. 3).
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Qur. 4. Rncor[o-qacrorHble xapa(reprrcrrrr{r'r rroHoc(trepBl Bo Bper'Is rloJiEplroro ctl'IHrIfi
29 cenrn6pn 1957 r. (npe,lra rtocrtoncroe)
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O.renr 6onrruan rrarHrlTr-Iafl 6ypa, coupoBorr{AaBrrra.flcrr rloJrfrpnbllrrr currHt{.E-
rru [6], ua6nro4anacb c 3.rac. L(i uun. 29 ceurx6pn 1957 r. no tl .rac. 00 urn.
1 orira6pa 1957 r. TaH;xe Han r{ Bo npeM.rr lrarnurnori 6ypw 77 Senpana, D Hotrb
c 29 lra 30 ceu'ra6pa ua6rro4alacb AorIoJIHIIrerlHafi r{o}rr{Barlrrrr s o6nacu E.
O6 orolr llolltuo cyAprrb rro yBeJrr4aleul[ro rpyluoBoro BarlaaAbr]laur,r.fl HarraJrbHbrx
qacror orpaxrenraft or cJro.E F2, a raxrne rro trBN{eHer{trro xoAa Hpr{Tr{qecnrrx rra-

c:ror: crog E.
B orilr,r.rre or uouoc$eplroro Boar\,ryr{e}rlrrr tt Seepanr, 29 cenrn6ps ria6nrc-

AaiIacr, Ao[oJrrrrrTeJrbHa.f, r,ro]rtr3ar{rr.fl B o6racrn Fl.

(Dur. 6. Brrcorlro-qactorurrre xapafireplrcrtrr{r{ nonocr}eptr 5 ceu:rx6pa 1.g57 r.
(nperrta rtocroncxoe)

O6paaouarrne oJrofl Iil rt uo.nB"uclrIre cJro.fl B lrornrro Irpoc.rtcArrrl, na r[rrr,. 4.
f,[o 22uac. 10 r\tllH. o cyqeor]loRaHI,II4 cJIofl E rrolnrro 6trno upe4noJrararL To1rrrio ro
rpynrloBorly sarIa3AI;IBaHLIIo rl cJloe l'2, u 22 qac. 10 rrurr. Han 6rr r.ra-ra"rr oSpaao-
Bblllarbctl cloii Fl, xorturcl{oro rlepoxol{a or cJrofl lll n c,rroro F2 ner. B 22.lac.
15 rurrr. Ha6JIIoAarorc.E cJroft Pl uF2, rro orlla?nerurrr or rrocreAlrero ellBa B&rrerrrr;,
B 22 'tao. 20 ru,ru. n cJroe FI o6paaonaJracr, [poc"[or:iria ua ]lrrrcore 200 r.rr,, no'ro-
parl uocrerlerlrlo orycltailacr) I,r rpeBparr,rJraor, n c,rriii tr.R 22.lac. 35 rrriu. c.,rgii
Fl rrcqel oltoHrrareJrbuo, n 22.rac. 40 r\rr,nl. oyrqcornyer ro,urrrio c.rroii ll r,r F2,
lpI,IrIelI llbrcora c.[o,s E ropaBAo I]bIIre iurefiHoro. Itpli'L'lrrrecriArr rrao'uoril c.roa ll
li 3ro rJperlfl llaulla 2,0 A:[et1, O ;qatrneiilrcll xo/{e ]iprrrlr!ecrirrx rraoro:r c\r;{r,r1rrr

rllyAllo, rtllt HaIi c 22 sac.40 rtr,rrr. r,r 4o 23 .lac. 1r0 trrr{rr. orc)rrorlyror cnlrrrur.
C 23 qac. 40 rtIur. I.r Ao 3.Iac. 45 ,rtrirr. 30 cerrrn6pa cyqccrBolrilrlrre ronr,r[rciruor-1
rIoIIrI3aqrII,I B o6;racrrl IJ lrontflo rlpeArroJrararr, ToJrt,Ho lro rpy[[orrorry 3arra3I(rJ-
Rarrnlo rr cJIoe F2; c 6.rac.30 cerrrlr6pn na6trro71ae,lcn o6r,r.rnrri,i ctor'i Ii.

Ha rfur. 5 upratre4ennr ltptrBble ]4Brlcrrcrrrrfl lipr{Tlrrrecrirrx rracror r,r trurlirr-\ril.rrF,-

nr,Ix ;lei.icrnylorqtrx Dr,Icor clcla Fl u ltr n rrorrrroc lt]lorrn. 3a nonlpo.nrrurrrc j\rrr,r

tsBflrr,r 25, 26, 27 tr 28 cenrn6pn.
B or.rrlr.rr,re or r,rorrocr[epr]Drx Bo3rryu{eunii ll Seupa.,rx 1958 r. rr 2l)-ll0 cerr-

rn6px 1!157 r., Bo Ilperrrl rtarluttuclii 67,1n,r 4-5 cenrn6pa 1957 r. rro,ruoii c,-roir Il
rro.qllilrrJrcfl replioAr,rrrecrilr. Haflpt.tlrc1t, u I vzrc. t0 rrilrr., t vac. 15,rrr.rJl., 1 .rac,

35 lruiL.,l,lac.45rrrr ti.,1,ttlc.50ur,rrr.,lttac.05 lrrpr.,4,1tc, {0irrrrrr. B6q.l1.,rr,-
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rro'e 1ipe,\r.fl o rloRr,IlreHrroft a;rerirpounoii riortrlellTllaqtrfl u oSriac:t'tt IJ rtoltrno

CyAnrr; roJILIto llo lliyntloBolty 3aI:Ia3;{ITBAIIIIIo 1} cJloe 1t2. Ha {rlr.6 roltasaHbl

Bbrcorno-uacrorltble xapaltTeplrcfltIII'I aJIofl E t:o npertn eroli 6ypn. O6uquo B ceH-

rn6pc cloii E ftpona]Iac1 o l8 -tC,rac. 1 ocrtlu6pa lii)llrltrlocttllc qac'rortI

c,lroa U Ha6,.rrroAarorcrr Ao t9 qac. 110 i\ttur , fioc.ilC .reto cnott Il npogon;tae r cyrqecr-

Boilarr, rra uacrorax rrellbrlre nlt,Iirtciil pa6oueii rtitcrorrl r{orloc+epllor"I crallqr4r{.

,'

4

,'
-A--

. WV VV VVVVV , ,, * &rvrytvvy' u-2.'
l, vat

(Dnr. 7. Itpunr,re ir3rrclrcrrrrfi ripflTrrqecriflx iracror II ]{rIrrI4}raJIBELrx Aeftcrtsyroiltr}Ix Brilcof

cJIoE E 1r-5 ccrrr;i6p n 1957 r' (BpeNra rrocnotcrioe)

CnJloUHaBIi1)II1]ilfi_y0peA}IeI]llbleS}laqcItIl'lIIoI{oIlTpoJtI,}lblltlIIIflN

Ha rpur. 7 rrltnncgerrr,r nlllrBr,re rr3Nrerleulrfl rillrrrrrqeclttrx qacror cJIofI ]J. 3a xonr-

lloJIEHbIc AHtr Rstrrr,r 7, B, I u t0 cenrn6p'n'
'lari ;rte ltali I4 uo Irpenl.fl IIaI'HI,ITIIOI''i 6ypn 4-5 ceuTfl6pflt Iiptrrualeorue rIaCrO-

.16r trorrrroro cJrof L no Dperlfl I\'IarHr{rIIoii 61,pr,r 8-9 [IoJIrr t95B r. llcrlbrrblrraror

[epIroAl,lqeclirre I(oJre6aHu.fl, ]l peSyJrr,Tarc uel'o r{rrorla HprITIIrleCIiI're tlacrorbr

cJrorr I! BlrAubr, a r{rrori{a orrr,r rreHr,rfle pa6o.reli qacrorlr I'Iouoc{epHoii crailqur'r,

r,r O Cy[treCTBOI]aHIIII AOIIOJIIITIT9JI6]1Oii IIOIIIIsaqIIII rlo]Iitlo IIpeAlrOJIaraTb T9JILH6

tro rpy[[OBLIi\[ 3aIIa3/(LIB&IIlIfIxI B CJIOe F2 n.rri'r Jtra. Br,rCOrrro-r]aCTOTIIbI0 XapaliTe-

llucrI,ll{I{ CJIo-rI IJ llso6pa}Itcllbl Ila OIII. 8. B r,ro'rr C B rra 9 nrOn'n c'[ol:i ]J BIIAe]I Ao

2l -lac. 30 nrurr., Barerr [cpexoArrr r] rrorrrlolli cJroii D, no'lollbli'i xopouo BrlAe]I

11aqacrorax 1.,7-l ,B n4eu,B22q.ac.20ulirr.' 22'tac.45 rttttr., 22tac.50 rtnrr.,

23.rac.05 uru., 23 qac. 10,urrrr., ]l 0,rac. 55 rrr,rrr. (9 r,rrc;rn L958 r.).

C1.iac.25rru,rrr. ttLt,o4.rac,30Nir,rlr.cJroiil!rtent'r;1erlI'{3-3a6orLlrol'oHo"rrl'rqe-

crla flopcx, iJa6J]IO/(aBIIIIIxcfl IIa cltpal1o ocIIIIJIJIoITpa{rrOft rpy6rtl'r' !J urc"rIfl c

11,.,ri\c.40 rrr,rfl. B cJroe Il na6;rro4acTctt 6oJILIuan gurprfyauocrl,, pacrlJlbrtsrl&rocl]Ir

lpociloiinrl. Ha rfur. 9 trao6paincJl xoA I{]ll'trr'ItIecHttx rlacroT o6nacur ll no npelra

rrarrrntrroit 6ypi,r 8-9 lllorlfl t95B r. iJa nonTpoJlrlrblc l\ItII irsftllsl 6,7, 70 n 'Il

rrroJttI. 13o nperrrr /\]ryI'I{X ITiIL'IIIIll'llbIX 5ypr, Conpollo}I(/[a]][IlIxC'{ uOJItt]lIIhIAli4

crrflItl,I11rtt.I? 1'ttt{iI{e o6nallyllilr;taCL /(onOJIllI4'IeJIr,}Ia,{ IliOIIlr3aIli{'I o6'rractn ]J:
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([rrr. 8. Br,rcorso-qactorrrrre xapaxTepI'IcrlIIu uouoc![eplr Bo BpelIE rtarttlttuoii 5ypr;

B-9 lrlorts 1958 r. (nperra rrocltolcltoe)

-4- 
-!t\"'" lo.'Lr1" .v, yad!^e4k rv v

/J /0 /7 /8 /.? Z0 Z/ 22 23 24 0/ 02 0J 04

.r.r?r11r.r r

t2 /3 t4 /c /6 /7 /8 /! Z0 2/ 22 2J 24 0/ 02 06 09 /t/ // /2

{Dgr,9. Itpr.rnue rrBNterrer{fifl Hptrruqecltr,rx qacror rI tr{rlHr{}{aJrr,Eo-gerlcrnytoulttx rncor:
crlofl E 8-9 rtlols 1958 r. (rpertr Mocr{oBcHoe)

S - 6o;rsiltrte noMexrr; A - al{parlupoBarrrre cro'I Itr cflopal(flqecl{rlrr ciroeM; ctrJlomIIat] l{pllailt{ 
-ycpeArICIlHble StlaIIcItlrE rIo l{oIlTpoJIbHInIt l\IIfl$I
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Hauprllrep ! anor.n 1957 r. , 4-5 cenra6pa 1958 r. Tanralr o6paaorr, uB ancre-
ptrl(eHTaJILHOIO 1\'IaTepI,IaJIa BI,IAHO, UTO AOIOJIIII,IToJIBIIafl IIOIIII3aIIufl n O6JraCrltX

Hulr{e cJrofl 12 ne cry.lnlilla, a, orleBrrAHo, o6yctor;.nerra noe4ciicrnuerr Itopnyc-
r{yJr.flpuoro rroroxa ua lrouoc{epy.

s 2. OBCyH{ABHIIE AKCIIEI'r{MEHTAJIbHbI X pD3yJILTATOB

3rleprua aJrenrporloB !I rrporouorr B Hopnyol{yJrrrpHor{uorone, o[]leAeJrrrerra.rl
tro BperfeHtr Satra3AEIBaHurr (coJrHe.IHr,Ix tr Beil,rHbrx.sBJrerrJ{r?), Hpaiiue llata. Br,rno
ilpeAJroilteHo lreoHoJrrrlto ycHop.flIoqux uexalru3N'Ion [7,81, IIptr ltoToplrx qacTtrIIIil
Ira6raparn 6r,r arlepruro, AocraroqHyro AJrrr roro, .rt066r nporrtrnHyrr Ao Bbrcor
uouoc$eprr B cpeAllux reoa,IarHtrTHbrx rxlrporax. Bcrperunrur{ecfl rru DTorr rryrrr
rpyAr{ocTtr ro6ylrr4aror orbrcrrtrBaTr, zHr,re Bo3},ro}riHocrrr.

O6uapyineulrc onoJro 3eunu 6orr,ruoro rirrcJra 6ucrprrx rracrtrr{ [g-16],
AJrtr KoTopr,rx l{arl'IrrrHoe rIoJIe o6ecnequnaeT TaH rra3brBaeMyro r[arHli[TrryIo (Jro-

Byrx(y) [77, 78], troaBoJr.Eer rro-HoBor\ry no4oiiru n peuerruro oroto Borrpoca.
Cor;racno oHcrIeprrMeIrraJIL,Hr,IrI uccJIeAoBaHu.rrr\r, rrpoBe,qeurrr,rNr c annapatypofi,
ycraHoBJreHnoft rra Hocrrnrrecrtofi paHere [19] u panere <Ilnouep>1201, xopuy-
cnyJr-Eplroe EBlytlslllls oHorIo Seun-u cJleAyer paBAeJrr4rb rra ABe Borlr,r - lrrryrperr-
Hrolo I{ BHerlrHroro, paSJlI{qalorq,Iec.E I{aH rro cBoetry IIoJro}IteHI{Io, TaIt r{ I]o COCTa-

By alacrlrl{. fpanurla nHy:rpeuneii BoHr,r npoxoAr{r rra ubrcore L000 xu (reouarrrut-
Harr lxl{pora 45') w co cropoHlr 6orr,ruux Br,rcor ora Borra orpaHuqerra cutonoii:
luHuefi, npoxo4nnleft nptrr{elluo .repe3 45o lralr.rurnoii mrrporbr. BHeurrr.qfl goua
orpaHr{rleua cI,IJroBrIrrr{ Jrrrrru.trilr}r 55o u 67' reo}rarrrr{THoii ruuporr,r, Nlancu-
rIaJrbl-rafl urrreucrrBlrocrt, trBJryaleuu.rr rra6.nroAaerc.E ua cunosofi twnau 62",
ts trJrocmocrrr reollarlrl{rHoro DriBaropa. Sueprran aJreHTpoHoB no sueruneri sone
25-50 nr6, rrlltrqel,r s o6fiacru r{aricr{rryrra B cepeAtrHe nueruueii Bo}rbr, rAe rrJlor-
Hocrb rracrr{q rrau6otrutafl, o{enrta }necrr{ocrtr Aaer SrrarreHae 25 nee, JJuuuu
panuoii rIHTeHCIrIlHocru l,I3rryqeHrrfl cJreAyror Ba cr4JloBr,Ir,ru iluHtr-rrh{u l{ [ptr rrpE-
6nuinenr,ru x Seune BxoAflT n ceBepr.ryrc lr ro]r{rryrc BoHbr rroJrnpnr,rx cu.rrr.rzr,t. Bo
nnyTpeuneii aorre na6rroA0lllr[ yl{aBr,n;alor }Ia yBeJrr{rle}rr{e I4}ITer]cznrrocrrr c Bbr-
corofi; rrar(caNryrr Aocrr.rraercrr rra paccro,Errr,rtr ortoJro 3700 rn or rroBepxHocrr
3eulu. tlactrqr,r c yxa3aHrrlrxruI Rr{Irre arleprr{.Er\rr4 ABrr}r{yrcrl rro cfrr{paJrlHr,r}r
TpaeKToptr.Eil,r oHo"rro ctrJrollBIx nilHraii.

flo nrepe rrpoABurr(eHu.s tracrtrIlbr s o6lacrr, 6onee cu.urnoro ]roJr.fi yroJT r{eir{Ay
T]laeHToprleii qactnqu I,I tr{ar}rr{Tr'r6lr{ rroJreM yBeJlrrrrr4Raerctr, Aocrllraer 90",
!r aracrl'lqa oTllail{aercr{. flouolrterrne roql{rr orpailteHr{.a (npn orcyrcrBr{riI rrorepr,
0ueprltu tr, cJreAoBareJrbHo, coxpalrel{}rrd NIat}Ir{Tnoro uollerrra) ofipcAer.qcrcfi
yc,rlolrl{c1\I sinz1/II : consLr r11e 0 - yloJr r{c?nAy rralpaRJrerruerr Mal.lrr4rrroro
uoJIfl [ rpae]iropr{eri .racurqr,r. Itore6aua.fl rracrr{rlrrr ua o;qnoii no;r,ryc{epu D Apy-
ryro rrpotrcxoA-rlT Ba BperIrI noprlAxa 4oneii cerryHAbr r,rJrr{ Hecr{oJr},rrr,rx cen)rrrA,
trIlEqel{ B rroJre I'eorrarrrr{Trroro ArltroJrfr Ha 0To /IBn}Iicrrrle uaH"ua,r{6rrjaerc.fr erqe
Aperl+ qacrrr{Br rro AoJrrore.

O.renu4rro, qro uBarl\Io4eiictune upr,r6.rrlunarotqeroc.q n 3eu;rre lolirrlrcnyJrflp-
lloro rlorol{a (ltnu y4apnoii nonrrr,r) c Borratrrfi 6rrcrpr,rx qacrnrl /{oJrinrro Aarr, p.EA

c"uoTlctnlrii, naTnllhlx 71.urr rfiranrir.r r,rouoc$eprrr,rx loi]xryr{errurl. O4tro 143 rrlrx, a
rrtrellrro, 1'ottHafl CTltytirlrpa rlrro3atrrrot o ilartaJra, o6cyllt4alocb pauce L211,
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X apantepnoit o co6ennocmro 6ypr, c Blrea arrrrLrlr rrairar orurBJrrrercfl Ha Jrrlrrle
Sr,rcrpsrx Bogpacrar.rr{ii nola, HorAa rroJre Boapacraer Ha 60-80-120 1 r re-
qenue 5-10 uurr. ({r". 10-13). 3anucr ararHr{rHoro rroJr.rr ro nperm 6ypz
c RlreSatrHblrr HaqaJrolr yHaBbrBaer Ha npariiue HeoArropoArryro crpynrypy rroroHa,
cocrorlqero r{3 orAeJrLHErx, cJreAyroqrdx Allyr Ba [p5r1611 o6naHon nopflycriyJr,

rD,r. 13. Sauucr, *arnnrrrofi 6ypu c nrre3arrrrbrlf HarraJ]orr L1 {renparix lg5g r.
c 3 qac. 00 rrrr.rrr. go B .rac. 00 r,rutr. (npeur uocrioncrioe)

C peBHo orIellrIeIIlILL\Itr I{pa.fIlIlI. Bcne4crnue sbrconoii []loBoArrrrogTff riop-
nycltyJlfiplroro rroTolta rfarlltrTrroe rroJre rre rrolr{er trpolrr{H}ryrb B rrorolt 14

ciI(En'IaeTcrI AaBJIelIuel'I IIoToIta, [ptrtleN,I aTo C]I{aTtre llacnpocTpa}r.geTc.a
no troBepxHocrtr Selrlu, r{aH nrafrrurorrrApoAtrHat{trqecHoe Bos^{yrqeHtre,
orBercrBeHrroe 3a oArroBperreurlrrle Bapnaqtrr.r nrarHrrrHoro non.a Ha Bceft
Seune B cpeArrr,rx r{ Hr.lanr,rx [rrporax. (B ar,rcortnx u]r.rporax, na (D=50-70o
6onee r'rnrellclrBlrl,tt{Ilt 6yuyr JroltaJrrrlrr,re BoBrryrqeHr{r, o6yc;rorJre}rrlhre BIre-
Aperll'rerr B lfar]IrrrHoe rroJre Selrnn oTAeJrr,rrblx 6onee n,rorHrlx crycrnoB coJI-
ue.rnoft rrJraBt{Er, flpoHputamqux B r{arHr.rrHoe rroJ]e Ha 6onrmyro rny6lrny
[22].) Brtecre c arul\{ BoBpacraer orreprr'r.rr 6r,rcrpr,rx qacrrlr{ r{ BcJreAcrBu e
Bo3rIytr{eHEocrr[ IuarHr{T}Ioro rroJrrr AJ].tr Hr,rx crar.roBrrrc.a Aocryrr}rblMl,I o6ilacrE
arruocrfeprr, paHee SarrpeqeHrrhre ycJroBrreM orpameHr.r.fl. Bo opelra MafHur-
uofi 6yplr HoptrycnyJlbr c Aocraroqflo trJrocr(rrr{[ yura]rr[ (ccbrtrarorcrr)) B ar-
ruoc{epy, .sBr.E.Ecb nplruunort rloJrflpr{brx cIrrrHrII:I r.I yBeruqeHr{fl r{oHI{BaqI{11
r,ronocrfeprr, B ror{ qlrcJre r o6.nacrra D I23-35].
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ECrecrseuHo IIpeAIIoJIox(lITb, qro Alrfi IIOAAepII{aHu-s IIOJLSpHoIo cI'IfHI{fl

B reqeul{e cnoJlblto-Hll6ygr, aauerHoro [porIe]I{yT(a Bper{eHrl Heo6xoAllr{ ilpll-

Tor( HoprrycnyJr, r. e. [oJI]I(Ho LII{STL 1\{egro O6HOsIeul'Ie HoplyCItyJI paAfla-

IltroHrrofo rroflca co BperreHeM. flocnorr,Hy coBeplrreHHo oqeB[AHO, qTO BHeItr-

rurir paAI{aqI{oHHr,II"I nogc o6.EBaH CBoIIII cylqecrBoBaHI{9I!I HopIIyCItyJIfpHoaly

uBilyqeHnrc Co;ruqa lr BCe reod)u31lqec1ue 3{{e1ru [23-35], o6ycnon,nen-

Hr,re 6EICTpI;IIIU qaCTr,IqaI{II, 11pO.gBJLEIOTCS lIil'IeIIHO BO Bpel[fl ]IaIIIIITHTIX 6ypb,

JIpeAcTaBJLIIeTCfl BIIoJIIIe Ilepo.fITHBIX',I? tITo llexaHI'I3lI ],IFIE(eKI{IIII HoplycItyJI

Bo BHemIIeft paAIIaqIIoHIILII,I IIoflc cBfl3al{ C BBaul\{oAeItCTBuer[ KOpIIyCItyJIflp-

Horo rroTolta or coflHqa c lIarIIlITIIbrnr [ofleN{ Serlnu.

B BaBr{Crri\,roCT1I OT CItOpOCTI,I lI IIJIOTHOCTII ItOpr1yCItyJItIpHOrO IIOTOHa

r\rarHr{Trroe rIoJIe 3e}IJII'I c}ilur[aerc.fl AaBJIeI{Irer:t rrorona Ao 4-5 fi, ilpuuent,

na6 rIoItaBail C. E. fft,rre;rrr,nep [22], or1eu,H];Ie 6oJlee IIJIOTIIrIe I{OHAeHcaquII

npoHlII(aIoT B IIoJIe Ha 6olr6ruylo IJIy6ilHy. flpu sTox{ rrpollcxoAI'Ir c]I(aTI{e

OTAeJIbIIbIx ItoI'IAeHcaq[Ii 11 yBeIuaIeHI'Ie gHepIyII TIaCTI{I{. I4aneCrnO, aITO qe-

pe3 HecHoJILIto qacoB IIocJIe BCIILIIII{I',I [po]IcxoAlIT yBeflllqeHl,Ie I{OHIISaIII{I

B rroJr.frpgor,i ilarr6e 136-41 I, nrtanauuoe BHeApeH[eM B l{olloc$epy Ro BLIcoT

c6nacrr,r D upotouoB c alreprtreft 1-70 Mec, relrepr{poBau}Iblx BO Bpel\{f

BCrrbrmltll. flpu6rrrue fiporouoB B AI'IaIIa3oIIe 3I'IepIIIii B HecI(OJIbIto AeC'flTItOB

r.r coreH Mec aaperucrpl,IpoBaHo ralt)1ie c [oIIoII{bIo cIIyrI{I'IKoB [42]. flo-
rJr6qegtre B IroJItIpIIOft ma1r6e IIpoAOJI]I{aeT yAep}*(I'IBaTbCf AO Haqara SC,

npuqerf c HauaIoM 6ypu o6nacrl IIorJIoqeHlIfI pac1r1llp.fleTcfl. EctecrneunO

rrpe4rroJloxtlIrl, qro 6rrctprre qacrlll{bl, BbIsBats[Il{e }IoHocd]epHble aS+eHrbI

BO Bper,rg 6ypu, repeueceHtrr oT coruqa o61axo,u c (BnopoffieHlrbrl,l) lrarHllT-

HbrM troJreNr [6, 43] rr B]rece]rbr B rrargr{THoe rIoJIe Seunr'r orAeJrbHbr}Ill o6JIa-

Halrll, HaIt Dro IIoItaBaIIo a l22l . Han6o;ree IIJIoTHIIIe HoHAeHcaqlIlI l\{oryT

IrpoHr{HaTE, B IroJre Ha BuaslTeilbrrylo rJIy6r{Hy II 6bIrL lIcTo.rHr,rKoM BaIIoJTIIeHI{fl

rrpoBaJra IlelI{Ay BOI{an{II II IIpI,I{IIHoI} pa36yxagl4.fl paAlIaqI'IoH}IoIO rrO.rICa'

r(aft aro HariAeHo IIpIr rroJrere paKerbl <Ilnonep I\f>> [441.

vcTofisusafl BO Bper{eHlr, c pesflO OqepareHHOI,l IpaHIIqeiI SOHa IIO;LflIIHrIX

crrfirlrrr:r c corryrcrByrou{fii\rrr reor{arHrrrlrrrrllr I{ rIoHocSepHbrl{Ir aOdler(TaMI{

ecrecrBeHrro o6ycfloBreua HaBrrcurrn\r r{aA TIeIYI BHeIrrIrIrn{ paArraql{oHrrbrM rlo-

.flcotf. OAHaKo, COIJIaCH6 [45], B IOALI BbICoKoIt COilHeqHOf,I aI1T]IBHOoTII Ha-

6,lrro4aerca AoIIoJIFII{TeJIbHa.rI Itol{qerITpal{plfl IIoJLrIpHbIx cIIflrIlIft Ha Ieol'IaI-

Hrrruol,i mllpore @:52'-+56o no nperrtl MlIpoB]Ix r{arHIIrHLIx 6yps uptl Co-

xparreHmu ocHoBrrort Bbrconorrrr{porHori Bolrhl rIoJI.rIpHbrx cllflHl{ft. 0ro o6cto.s-

TeJr6crBo, a ra6)I(e p.flA ApyIlIx 1'eod)uBr,rsec6ux 3S{eHroB cBI{AereiILcTByIoT

BIIOJIbBYIII]EAIIOJIO}fiEHIIfl,IITOBOBPEI{fl}TI{POBI,IXMAT].IIITHbIX6YPT,CTAAAU.
Irbrx c BbI6lloCOI{ uA ColHqa I,IOtr{HLIX ItOplyCI{yJLrIpItEIx IIOToIIOB' IIpOIICxOAIIT

I{HTerrctrBuafl rrr.rx(enqua 6r,rcrpux qacrul{ B IvIarHlITHoe rloJre 3em.nlr B Ilrupo-

KOl\r Ar{arra3one Ol{epr'uft c [OoIeAyIOIqLINI yCHopeHI{eI{ IIx }{exaull3l{Ol\r TI{IIa

(Depnrr, flpn alolr tlaxclrnryt{ r{HTeErcrrBr-rocrrl r{o?r(er 6r,rts uafi4eH rra Apyrrlx
reoMarHI{THbIx IxI{pOTaX.

BuyrpeUuf-E BOHa, OTiIUqHafl nO IIpOLICXO)1{,II9HI{IO I'I COCTaBy r{agTuq, .EB-

ilfleacfl AoBoJrbHo cra6u;rnuoii Bo Bperueulr. ItopuycmyJrbr Bo BrryrpeHHell soHe

O6,nagarOr CyxtreCTBeIIHO 6orr,ruuull eueprnflIlll, OAlIafiO IIx yAepffiaHl'Ie B l{al-

126



HIITHolu troJre .rrBJr.flerc.fl rraAelr{Hr,rrvr7 IrocltoJIbny Aa}fie Bo Bperlfl Ira}I6oJIee

r,rorqur,rx r\{arnur}rblx 6ypr, uurxuaa uouoc{epa ocraerc.fl rreaarpoHyroft aoa-

MytrIeHrIeI\f , Ralt trOI(aSbrBaeT perr{cTparltr.fr KOcr{I{qecHOrO paAr4OrrsilyqeHu.s

Ha qacrore 30 Met4 rr rrccJreAoBaHlre rIoBeIIeEIrr fminr r(oropble rlpoBoA.arcrl

n Hpnrucnoft acrpo$llanrrecnofi o6cepnaropuu. BoanranuoneHr{e rroJItrpHBIx

cLtflHktfr. B cpeAHr{x r{ Hrranrrx u}rporax u o6paaoBaHI{e AotroJruurerr,noll ltorr-
Bar{r{r,r B o6lracrra E raonoc$epbr l\ro]r(Ho rroaTor\fy paccMarpllBarr, Italt cBI{-

AeTeJrbcTBo B rroJrr,By rrpeAIIOiroE(eHI{.fl, IITO BO Bpervr.fl I{OIqHbIX Ir,rarrUrrnrrx 6ypr
IIpolrcxoAr[T troIIoJII{eHI{e MTIIHLIMI4 KOptryCItyJ]aMLI pa[I{aql{oHHoIo IIoflca

CpaBHrrTeJrr,rro Hr{BKr{x reoMarHrrTrrlJx Ix[pOT. I]Olr[ras qa0rb ItOplyCI(yJI

c Aocraroqno rrJrocr1lll{u yrJIa}Iu 6r,rcrpo ([orrr6aerD B arl'Ioc{epe Serullr.

Sar,rernlt, qro Aolo[H[TeJrr,Hatr r,roullaar{urr B o6flacru E na6,rrc4a;racl
Harrr,r, KorAa na r[oue rnanuoii {aar,r uarul'rrnoft 6ypr,r perucrpr{poBarroct,

6r,rcrp oe Bospacrarrrre rroJr.fl (f1-nonmoneHra), o6ycroBJreHI{oe npu6nnxteuraeu

n Serrle I{ AaBJreHI4eM Ha rloJre 6onee u.norHoro o6JIaHa Koprlycxy.n. Tax,
Hanprrn{ep, 29 ceuralpn 7957 r. rroJrrp}roe cl{rrrrl4e BcrllrxlryJro s 20 .Iac.

05 uun. oAuoBperreHuo c 6nrcrprru Boapacralrl{er{ rroJr.s (Srar. 11) Ha

Soue rtanuoft {astr, HorAa ropr{BoHTaJrr,rrarr rio}rrloHer{Ta yBeru.rrlilacb
ua 200 T Ba BpeMfl rrop.aAr(a 10 unn. Ha {,nroncr{erpuqecltoft yctanosne [6]
B aro Bpen{fl 6rrno saperr{crprrpoBarro aoa6yxr4eulre ITIIH rl,Itra (}fierlqymrn>i.

fIo BbIcoruo-qacrorrrr,rrr xapaHTeprrcrrlr(atr{, troilysenur,rl\f rra rloHocSepuoft
oraHr{rrrr, Mo)nHo cyArrrr, o6 o6pasoaaHr{rl AorroJrHr4TeJIBI{oft l{oHrlaar{rrr{ B 06-

Jracrtr E ({ur. 4). Bropoe clr.flrrrre paaBrrJrocr, 29 cenra6ps. n 22 uac. 40 uuu.,
Ba Hrrrr rrocJregoBaJro 6r,rcrpoe Boapacranr{e-fi/-nounouerrrrr l\{arulrruoro rroJI.E.

HIIH rr,Ifia ((xteM.ryx{rll'ID 6urlr aaper[crpr{poBans c 22 'rac. 40 r{Irrr. Ao
23 .tac. r{ocnoBcxoro BpeMerrrr. B oro BpeM.n aJrer(TpoHuatr KoHr{eHTpar{Irfl

s o6racrra E 4ocrlrrna 5,5.104 etenmpou,lc,,u8. O6paaoBar{ue AonoJrHr{reJlbHofi
r{oHr,r3aquu B o6racrl{ E no uper,rn 6ypn lt {enpa,na 1958 r. orarerJrr{Bo I{a-
6nro4aercn r-ra r[ur. 1.

tr{a upraegeHrroro Bbrrrre aHaJrrraa trpeAcraBJrflerc.E Boar{oH{Irbn\,I BaHJrloqrrrr,,
qro AorloJrrrr{TeJrrrua.fl r{onrraarlr4rr uouoc{epr,r, BoaHtr{HHoBerrue rroJr.flpnbrx cI{-
.snr,rfi r,r ItIIFt uarnuruoro [or.s c [eprroAoM 2-10 cerc flBilnrorcfl peayJrrraroM
BHeAperrr{fl n aruocSepy 3errr.irlr Ha cpeArrr{x [rl4porax 6rrctprrx qacrr4r{, rlrr-
E(eKTr,rpoBarrHr,rx B MarHr{THoe lroJre Bo BpeMfr r{arHrrTHofi 6ypw u, BoSr{o}nHo,

AO[O[]rr,rTeJrr,Ho ycHopeHHhrx B r,rarHrrrEor{ troJre Selrnu r{exaHlrSMol\{ Tl{tra
(Depnnt

NInr npeguo,TaraeM, qro cyqecrByer recrrafl cBtrat rfex(Ay [[exaHI,IBnroM

rnannoi:i $aar,r lrarnraruoft 6yplr n cocrorrurrert paAr{aqI,IoHHro rroflca 3enr.nu.

O4r-raHo, o6cyx4er.rlre aroro Borrpoca BbrxoArrr Ba paMI{r{ Hacro.rlrqoll pa6orr,r.
19 uas 1959 r.
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AnAIEMI4fI HAYIT CCCP

I43BEC1'I,Ifl I{PITIMCItOI,i A C TP O (D I4 3I1 II E C I( O fi O E C E P BAT OPVU
ToM XXIII, 1960 r.

Ots I.IsMEIIEHI4TI I]APAMETPA TI) B II'{}(HEI4 I,IOHOCOEPE
\. V ,/trrlrrlr

BO BPEMfl COJI}IEqHIJX BCIIbTIIIEK

H. If . EPtow,ea

I-Ia ocnorar.rur rroJryqeHrrrrx Arr,fleproM [5] peayrstaroB o pactrpootlrauerllrlr AJII{E-

Er,rx paAtroBoJrrr cAeJraua llorrbrrRa oqerri,rTr, orrrocr{reJlbHbre I{3MeHeHI4fl trapaMerpa (IUv)aOO

(/[ *. eleHrpolluafi Itoll{eHrpaqtlfl, v - 
alacrora coy/(apellllft) B IIIIE(IIeIi ,IoHOC$epe DO

BpeMrI Brreaarlflrnx BoaMyxtrerrflft, o6ycJroBJle]rrrbrx coJlrlequr,rMr4 Bcrlbrrrrr(aMfl.

B raqeornc gr(cflepl{MeuTaJlrrroro MareprraJra Aflfl o6pa6orxfi 6:,;.fix [pI,rBJIeqeIrbI Aarr-

Ebre HerrpepbrBr{ofi perr{crpar{rrrr rruTerpaJrsrrofi rrl{TerrcrlBrrocrrr arMocd)epllr(ots rla qacrorax

L3, 22, 27 n 32 neq.
Oxaaaroct, rrro Bo BpeMfi BogMylqenlri,i rl3Melleur4ff (Niv)rOO paBrlaq}rbr AJrfl pasrrr,rx

rracror. Eonrmrrre rraMerrelrrrrr (If/v)aOrp fia6rloAarorcrr Arrr 6oilee BbIcoRI4x rracror paccMa-

TpI4BaeITIOIO AI{aIraBolra, OtUeqaetCg TaR2I(e, rITO pa3}Il;Ie BCIIbIItrI(U UllerOt paa.nruUrrft

xapanTep uoa4efic:rrnr. Ilpunogrtcn rpa{runu I,I3MeIIe[I{8 (If/v)eO,f Bo BpeMfi qeTllpex

COJIHEqIIIiIX BCtrBIIIIE(.

oN THE VARIATIoN oF TI-IE PARAMETER T{) IN THE LOWER IONO.
\'r / ell

SPI,IEREDURINGSOLARFLARES,byI[./[. Eryusheu.-Onthebasisofresultsobtained
by Alpert [5] on the propagation of long radio waves, an atl,empt has been made to esLi-

mate the relative variations of the parametcr (If/v)r11 (I[ - the electron concelltration'
v .- the frequency of collisions) in the lower ionosphere dur'ing sudden disturbances cau-

sed by solar Ilares.
Data on f,he continuous reEistraLion of the integral inl,ensify of atmospherics on 13,

22, 27 arrd 32 kc/sec were used as experimelltal data for l,he reduction.
Ii was found thal cluring disturbances thevarial,ions of (1[/v)r11 differ for different

frequencies. Large variaCions of (N/v)rll ate observed for the higher frequencies of the

oonsidered diapason. It is nol,ed also thaL t,he characler of the influence of differenC flares

is different. Graphs showing the varial,ions of (Nlv)"11 during 4 solar flares are

given.

BBI]AEHIIE

Itart lrgnecrHo, Bo BpeM.s corueqHbrx BclrbrlrreH rrpol{cxoAl4T BlreSarrHoe rroBr,r-

[reuae vottrgapr. D-o6lacru lroHoc*epbl, cotrpoBo]fiAalolqeec.E saMerHbIM yBe-

JrrrueHr{eM [otJroIIIeHIIfI AJIfl Itoporl(Ilx u CpeAIII{x patrI{oBoJIIl u IIBMeIIeHtreM

ycJroBplfi paclpocTpallelrl4fl AJITII'IHbrX I{ CBepXAJIEHIILIX BOJIH.

tr{a na6;rro4eHuft Ba r{rrreucuBrrocrbro fioJrfl AJIurrIloBoJIHoBbrx craHl{nft [11

u arnroc{epfir{oB [2, 3l c.negyer, qro He Bce coJrrrequbre Dcubrmru cotrpoBo]t(-
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AaIOTCTT trOnOCdtepHbrI\IU BOSIIyqeHII.fl}ltU, a Tal{}rie 3a}IerleHo, rITo UI.ITeTICI]I-

IrOCrr, rl0Jrfr Ha pasJrrlq}lbrx aracrorax no-paSHorry peaIUpyeT Ha oArly rr ry }}(e

B0rrbrlxHy r{ y pasHbrx Bcrrbrrxerr Ha6r]oAaerc.s pasr[qHhr]:r xapar{rep Bo3-

ACI,icrBZfl, Ita-recrser.lno xapaxrep noBeAeur{.rr r,rr.rreuCrrBHocrtr rroJl.s AJrrrHnhrx

z cBepxArrlrllubrx paAr,roBoJrlr Bo Bpelrfl r;cnbrrrreli cne4yroulriii: Ha rracrorax

I > 10-15 tteq tralilroAaercrr npenlrytrIecrleHno yrreJrrrrreHrre trlrreHcrrrro-
cru, a na qacrorax I < 10-15 H?ut - rrao6opor, ylrerrbtrreHlre. flpllre-
Aen[rlre draxrrr, no-Br]Aur,lol\ry, Barrrc.ET I{aIt or yc,ironul:r paclpocrpane-
Ttvft paAnolloJrH, TaI{ il1 DoSNloxHo' cB.fl3aHbr c oco6ennocrr{trrr{ catrrr{x

ncnnrrex [4].
,(rn peureur,rJr pr{Aa BoIrpocoB, cB.flBa}r}rbrx c nos;1ei;lcrBuerr coJrr{eqlbrx

Bcrrbrrneli ua lronoc$epy, npeAcrarJr-serc.s Bax{Irbrrr BrraHrre Fioir}rqecrnelrubrx

traueHeHrnrt naparrerpoB r,rouocrleprr B Terrerlr,.rc BoBrr)rrqerrrr.El.

Oupe4encur,ra orrrocrrreJrbrroro rrBrrerierrrrrr Diler{TllorrHoli rionqerrrpalurlr
Iy' ro rpelrfl roBr{yqenrli uo adlSenralr rrorJrorqerr[rr Aaror rrpeAcraBJreHlre,

Jrzlub 06 rlarreueuurd cpeArrero Brraaierrtrlfl lV (no nceli ronrqe uorroqarouleii
o6nacru) lr He laror npeACraBJrenu.n o6 rrarreuer{rrrr lV na Hartr,rx-ni,r6o $r,tlicu-
poDaHHr,rx ypoBH.frx.

floryuenue cnegenrr,i o6 uerler.renztr napalrerport HrlriHeli r,ronoc$epr,r ua

SzxcuponanHbrx ypoBu.rrx Bo BpeM.rr BoarryrleHlrii, uo-nn71ur'ror,ry, Roarrolxllo
nocpeAcrBoM uayrreHufl a$SeHron Ha AJrr4nnbrx Rorrnax. f(eilcruurenr,Ho, ecJrz

BO BpeM.E BCTTETIXITE trpOtrCXOAIrT BIreBanrroe BOSpaoTarll,re ]rr-rTe]TCtTBHOCTU nOJrfl

BoJrHbr, o6ycnonnenHoe EBlreHeHu.Er{u trapaMerpoB nuxinejt uonoc{epr,r, ro,
suaa SyuHqtrouaJrbHyro BaBtrctrr{ocrr, }re}r(Ay I'r!r}ru, }ro}r{rro rro uarreueHtr-arr

tr{}TTeIICEBHOCTtr trOJI.tr UpOUSBOAtrTL OqeIIHLI OTHOCUTeJILHOIO USMeHeHU.fl IIa-
paMerpoB aroii o6nacrz nonoc$eprr.

,{ra aroro Heo6xoAEMo BHarb ycJroBtr.E pacnpocrpaHeHrrfl AJrrrHHr,rx pa-

AZoDoJrrr c yqeroM xapanrepucrzri uor-rocSepr,r. 3ra BaAarra 6rrna paccuorpeHa
fl. JI. AurueproM [51. Iloryue]rubre nu {opuymr n ra6nuqbr rroaBoJr-rrror rrpo-
r{3BOAr{rr, BbrrrtrcJreHl{.fi al{nJruTyAbr IroJr.E AJrEr{Hr,rx tr cBepxAJrtrHHbrx paAr{o-

BoJrrl B Ixuponou Ar{anaaorre Bna.renuft napaMerpa 1N/v)roo (ornomenun areH-
rponnofi HorrqeHTpa{trtr n qacrore coyAaperrzfi), anrarorqeroc.rr ocrroBrrbr]r [a-
paMerpor,r, xapaHrepr4sylorqurlr ycJroBprfr pacIIpocrpa[eHr{fr coorBercrBylotr{ux

AJrUE BOJTH.

B uacroarqefr pa6ore ]ra ocHoBe peayJrbraroB, [oJryareHHrrx n [5], AeJraerc.a
trorrEITHa or{o}itrTr; oruoctrTeJrbHr,rc ITaMerrerrlr-rr napar{erpa (lViv)rrtr4 B rrtr}nrrerl
uonoc$epe Bo Bper{fl coJrHerrr{brx ncrr},rlrex. Paccuorpeu[e Be.rr[rrrrH Iy' n 'r

tro 0TAeJTLHOCTT{ He npeA0TaBJrflerc_tr B031\{O?il}rbrM.

S L TEOPDTI4TIBCITOE PACCMOTPEHI,ID BOIIPOCA

tr4a perueuu.rr (rroiruoBo4uofi> BaAarrtr pacrrpocrpaHer.rtr.s aJreHTporrarHraT-

HBrx BoJrI{ flonyqgsn pacqerHafl {opuyna AJr.fl BJrer{rptrrrecnoro rroJrfl BoJrHr,]

a cJreAyroqeu nu4e [5]:

E : ryJ_._ i sr,p (c,) 
"-o 

(*.",'- f),
hl/)tlr _?,o'"

(t)
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t\e h- Rbrcora rroHoc{epbr; ). * ,]1rrr,rna BoJrrrr,r;

r - paccrorrrrrre Ao I{crorrrrtrHa; Cru u S, - IIpeAcraBJrrrlor rarr rraBhrBacNrrrre

ItoNrrrJlencrrble (Itocr{}tyc 1,{ crrHyc yrJra IIaAerrl{.8)?

S,,: S,r f lS,, (c, : lt't 
-S',1,

/r'g- I'

Prc,,)-1r.1'a-J-l-'., r'iri - 1., t ,ac.zl,kop) ,

lAe p (C?r...) - rtoaS{r{querrr orpa}r{etl,rfl or r,rorrric$epr,r.
-(lopmy.ua (t) upe4craBJrfler co6oi,t cyr,rrry Ar{cnperrroro p.tri(ii BoJrrr, co'.

orBercrByloqrrx pa3Hbrlr t[oAalr. tllrcno r]oJr]r, rlrparoql,rx po,ttb rJ peaJrb]rhrx
ycJloBrrfix, paBJrlIrIHo. Bo uuorux cJlyrrarrx, oco6cnno /(Jrrr Ar{eBr{oro Dper,rerrr,r

I,r [plr 6otrr,runx r, c 6olrruoii c'rencusro rorrrrocrr,r i\'to]riHo orpnHrratlrBarbca
Jrtrrb ol(rror:i (n : 0) ronuoi,i.

ilart nasrrnaer{blr{ (MeroAon{ npr4rracolr{rr) n [5] 6r,r.rrr,r uaii4errrr Brrarre]rurr
(I//v)"0q,, rro l{oroprrrrf oflpeAeJrrrJr],rcb cootBercrrlyrofl{rre Br]arreHrr.fi C, n Sr.

3na.reur,r.s (I//v)roo 71na SuncupoBarrrrr,rx rracror / :,10,,15,20 n 30 xeq
npr4noAr{M rr ra6n. 1.

Ta6.rrr'Lqa 1

tr4e erolt ra6nurltr BrrArro, rrro BHarrerrlra (.1//v)r*a (c;ne4ouare,rrr,uo, n edl-

$exrrannan [poBoArrN{ocrr] cJrofl 
"o,p,tr) 

paa,,rr,rq}rr,r AJrs paBubrx rracror Aa}r{e [p]r
MAJIbIX JTST,IEIIEH'IflX IIACTOTbI.

3arerr r4B cpaBrreur.rrr c lteayJrbraraMrr Ha6rro4eHr,rit 6r,rnu nr,r6paHr,r onr-
corLI h, FIar.r6olee noAxoAgrIII{Mr{ Brraqerrr{flMrr AJtFr BbIcorr,I oriaBaJrr{cb:
h:70 ti"+r !,xrr l:I0 nat1, h:60 nat, AIrn l:1.5 nztp fi h.:50 nar Arrrr

/ )- 20 xery l5l.
Clegyer iloArrepr{Hvrb, rrro BrrarreHr{r gnr N / v r,r /z orilt[eiuuBr.rLrc.
tDoplryriy (1) uorxno rorrr4MarE nart r[iyrrrtqrroHaJrrrryro BaBr{cr{Moci]r, Blr;ra.

ti: tl(y\ I' L\ v '/r("1'-l(1" a' r)'

orpaur,rur.rnancr, o4rrori nonrroii (n :0; n ganr,uer?meM rrrrAeric ouycnaeu),
r yrrnrr,rBarr, qro s? > s3 [5], na (t) gnn ax{rrJrr{ryAr,r norrr Borrrrbr 6y4eru,
T{METb:

E : -: - ^SILP ic; ,",','h V)\y I
(A: l20,clzo).

Ecnu yuecrE,, arro ,S1 uenaercrr MaJro [5], ro nprl ,' : const 4u r[iux:cn-
ponanuoit qacrorr,I Molr{eM Banucarr, coor}romerrtre:

,o E, ht^ P t (C) /i" (Sr1-S21")rt-\:;nloe , (2)
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t\c .11: t,, II Z1 o1'rrocflrcrl li r{oN{crLranrr tu tt t1, xapartrcpt.rByrotllr,tN,rcfl pauJrr{Ir-
Ir6rMt{ 3rralrcrlr{flr'Il.r (lY /'i)r,1q,, coorBoTcrByrox\14N,I crror{oiirroMy 1,r Bo3MytqcH-
HOMSr g,6gl1sflrl]iIO 140rroct[epsr.

Stta.teru,rl (-Sr) r,r I 1, (C) | ;1nrL .rac,lor / : I0, 15, 20 ,1 30 Heq, lilfl
(N/'i)roo .:5'10-7, t0-6, t0-5, l0 a r,r il;rrr Br,rcor lL:50,60u70 ri# rpr{BeAeHEr
n pa6oro [5].

Rr,tparnennc (2) rprt rprrrcr,rponanrrbrX H&tr&Jrblrr;rx BHaqeHuax (/V/v)n,10 r"

I{ paaJnTrrHr,rx (AI/r)roo, Mo}rrrro pac,crlarpr,rBarr, rrar{ BaBrcr4Mocrb Me?r{Ay

orIrocIIl'eJILnLrt{ ri3Monerrr,reM lrapal,rcrpa (AI /v)ooo r,r coorBercrnyrorr\rrMr,{ rB-
l{eIIeIILIfll,I14 1.{IITeIICI{BIIO0TLl IIOJIfl BOJIIII,I, T. e.

rr{\ Ie ,l \, )t,r,t,t Ia llrnr 
I

L(;/,*,, ," J1^, , ,1

Ijautr 6r.rnlt paccMorpcHr,r oJrelyrorlrle ABa cryrlsr (uo4errr,r):

( p,, l-- 10 io',rs, ({) lO-c u tr:70 r;at.
| 

\vriltfrr;rto

1 { 4,,,, / : t3 rr 15 r';a, ({) : 10-6 n lt - AO r"u,
I \Y./crlrrlrto

Itrr,, 7 20,22,27,30 r 32 r'.,r1, ({) ,-lt.lo-; rr h- 50 r"n.
\ v /cr1qr lo

II Alrrr /:73, 22, 27 t 32 u,:l1,({) :10-6 u lt:70 na,r,.,\v,l:tbltto
l4aucnenr,rn (I/ / ,)roo B o6orx c;ryrrafiy paccr{arpr,{BaJrrrc6 B trHrepBaJre

Bnaqeulrii or (1//v)r00r, Ao (N/v)cOor : 10-4.
tr4a-aa orcyrcrBl,rrr tralrHrrx AJrrr fu:50 n 60 nar, :,prt (1//r)roor: 10*a

anaueurt ,S, u I P (C) I 6unm B3rrrbr l\Jtrr h:70 nal,. 3sa.lenlrn S, n IP (C)

AJrfl qacror 13, 22, 27 n 32 neu, onpe4eJrrurncb rpat|lrqecxoi,i untepnonR-
Iueii. Br,Icora cJIorI cqr.{raracb ucnrmennofr (ht,: hr). Brt.rucreul.rrl rlpoBo-
llrrJlltcb rrpr.l paSJIr4qHr,rx Sllaqerrutlx 7,,

Pecynr,rarrr sbrql{crenilfi AJrrr aracror / - 10, 13, 15. 22, 27 n 32 neq

AJrrI nepBoro cryqnq ilplrBe4errbr B Br{Ae rpa{iuxon Ha {rar. 7, a - e, flp,
paccMorpcHlrr,r nropoit MoAeJrrr r.rar{ roriaBaJIoct,, lrro AJrtr rtortrrrecrBelrroro
o6r,r,c:r.e:ann ar[rfenron Borrbrrrrex, rro-Br,rlrrr{oMy, orra Henpr{Mer{lrMa, TaIt nar
Aa?I{e flpli 6onr-urux rr3MeEeHr4frx (1//r)rOO [oJlyrrarorcFr orlrocr{reJrbHo MaJrBIe.

slraqerrr{fl g,II(d E, arro [p[BoAr{T rt i]aBbrmeHr4lo pesyJlbraroB npn o6pa6orxe
3r(cleptrMeHraJrbHblx [aHHbIx. Iloerouy rpa{[rmn AJ]fI aroft MoAeJIII 3[ecl]
He npeA0raBJI'ICN,r,

O6rqrii xoA rrpI,IDclIeHHbIx reoperplqecltxx ItpI{BrIx noxaBr,IBaer:

t. Xapanrep uaMeHerrun E s BaBr,rcr4Mocrur or oTHocltrerrlHoro tr3MeHe-

T\lrrr (A/ / v)"OO paanlruur,rr,i AJIa paBHr,Ix rlacror; npn 6onluux I,I3Me-

HeHr4flx (I//v)roo c yMerrbmeHr{eN{ aracrorbl BeJrr{ql{rra E (uocne MaKCuMaJIb-

Horo 3lra.terrr,rl) na.rr'tnaer yMeHrrrrrarlcfl L{ [a]fle rIprIII]IMaer BHarIeH[fI, MeHb-

mr4e eAprrrrqrt (cu. gnn L0 net).
2. llpn oAlrrax r{ rex rr(e BrraqeHr,rflx orHocl{TeJrbrroro r'{BMerreI{I4tI (I/ / r)roo

BHaareHr{rr E noapacralor rlo Mepc yBeJrl4qeHprtt paccrotlHrrfi ,'.
B cn.aen c rerl, alro AJIrr (1Vl',;n** : t0*a BIrarIeIII4tr Sz " I 

f 1C; | 6ro,
Barrrbr trpu h:70 nn (rrpor,rarolr,Iro), ro r o6racrr,r 6onsurux ralrenenufi

IJJ



(1[/v)r0or B]rarlerr,rrr AJrrr E (nporre I : 10 neq), no-naAr{r\{orry, Hec1oJrbno
SABbIUIEHbI.

O6qr,rir xoA rlocrpoeuur,Ix rlamrl ItlMlbrx tlce ir{e rraxoArrrc.fl rJ rtoJrl,IrrecrBerr-
}iolr cor"rracll[ c rrl]flelrrlflNllr, ua6IroAaetlblllrr [pr{ BcrIbIIxItax, rloBTotly []lr{
,coorrlercrBylorqerr no46ope traparrerpor], [o-]r]rAur{onry, npeAcrarJr.rrercrl BoB-
'i\rolr{rrbrnr npoRoAr4Tb r,r rioJrl,IuecTRerrrrbre or{eHHiI.

O4nano lrlrelorcfl orAeJrbrrr,rc cryrssr.r Dncrlcpr,rr,reHTaJrb]rr,rx aaui,rcei,i, o6.r-
.Jlcrierrlic Itoro]l6rx ncrperraercrr c rpyArrocr.rrrru. 'lax, HarrpuN,rep, r{B Sur, \, ct,, e

lri,TAHo, arro nprr HarraJrT,rrorr rloapacrar{Lru (1//v)r,o* Brrarreutrrr ff ncer4a 6onr,me
'c/{rlrlul{bl, a 3HatIe}II,Ifl E < I Aocrrrralorctr roJrIrI{o npu 6o.rree BIIarIr{TeJrr,rIotr

)'IlcJrlrqeHIIIr (Ar/v)r0,!, rorAa nari Ha errcrreplI[re]rraJrbHr,rx 3arrr,rc.flx na6nro-
,I(aeTcrr, rlTo Do Irpel{fl noalryrrlerrtri,i }ra treHBrrltrx aracrorax nJ]or,rcxoAr{T
r05ruqlIo pealioe ynleub[reEIre r,rrlTerIcrrr]Iiocrl,r. Taxoc HecoorBercrr;rrc rcope-
Tl{qeoItIrlx o6tncner[,li,i c Dncfrcprr]relrrotrI, BoBr{o}ItHo, cr}frBalro c oco6erruo-
crrn\rrr (crtopocrr,ro) upoqeccon, []to1{cxoAflrrlr,rx rr raonocsepc Bo upe}rrr 1}oB-

lryulcutD:i, lro Do3troil{rro, pr c }rc coBcerl [l]aBrrJlbHbrlr nr,r6opolr ]Io[eJrrr, T&rr

HaH U Ira[Ierl paccNrorperlr{I,I Bapr{aqurl Br,rcoTbr, cyrqecTByloqr{e rJo l}peNr_rr

Bo3r\lyqelluft, tre y.1u16IBaJrrrcr,. IIpu 4arr,Ilefiruerr trByqerr[rr ororry Botrl]ocy
[r€odxoAllnlo yAerlErr, Brrr{x{arrrre. O4nano, [o-BrrAtrN{oN'ry, D pacc]\rarplrRaenroNr

IItalttr AI4aflaSOIIe aIaCTOT npeACTaBJrfleTC.fl BITOJTHe BO3NIO]I{Hbrr[ IIpO]leAer{r4e

iltOJItr{qeCTUeIIHOIO aIIaJIlISa ORCIIepI{IICHTaJIbIIbIX AaI-IHBIX IIO Hptr]lbIl.I IIeJ)IlOI"I

J\IOAeJrU, OCO6eHHO 4na C"rra6r,tX r;Oalrynleuuii.

i's 2. PDByJIbTATLI IP]IIBAPI'ITDJIbHOff ODI'}ADOTHI,I JIAHHbIX HAEJIIOAEI{I{rtr

Tart rtaH rrbl He pacnoJraraer{ Barrr{c.srrrr trHTer-rctr(Brrocr[ rroJrrr AJIEHHoDoJIITo-
'ahfx craHrlurl, 4na o6pa6orxu 6r,rrz npunJrerrer.rbr AaHHbre Heflpepr;rnHofi pe-
rr{crp arll{rr, Hr.r rerp a Jrr,rr oii: r,rnrencnBHocrrr aruoc{epnnor:.

O.reruAno, rITo rrprr raltoii NreroArrie perrrcrparlr{Ll }IrrreJrcrrBHocrr rroJr.s

;nuroc{eprxon B }recrc rrprlerfa npeAcraBJLEer cyr{N{y rroJrert paBJrr,rrt}rbrx }rcrorr-
nlur{oB. floe'rorry AeJraercr{ /{oilyqerr{e, rrro 3rraqeu:ue $ ofipeAeJrflercrr B oc-

orJIioal oAlrllrl Hatr6oIIee rrHTeHcI{BHT,INI .rIoI{aJIt,HEItr }rcTortlrr4ltoM, r(eficruu-
'iteJlLlro, ec,rILI AJrrI o6pa6ornl{ Ipr,IBJrenaTL rlaTeptraJI B ocIIODIIolr aa auurruii
uepr{oA, riorAa rrrrc.[o r{eorrrErx rpos pcsr{o yrreHrrruaercfl, r4 o6pa60rny Becrr,r

n lraJrrrx r,rHreprla,rrax Bper{cu (n rraruerr cJryqae -60 uurr.), rrorAa rroJro}r{euilc
r.rc'Iroqlll{ItoB IrpaFirlluecltl4 NIeIItIcrc.a IIeaIIarrrITcJrT,rIo, To c ueHoroporf cre[eIIEIo
:TOIiHOCT],I TA}iOE I\O]lYqEHI,IE, ROSNIO}ITIIO, IIOSBOJIIITCJII,IIO.

Sanrerull, arro I{Jrr{ rr,r-rr,rcncur,rii a6conrornr,rx reJr}rrrtr{rr ral{oe ylpoil{errr,rc
rrrc lIoIIycrIIIIo.

,(rn o6pa6orlir'r 66IJIr4 rBflTrrr Barrr{cn Bo rpeNr.tr rre'[],Ipex coJrrrcrrrrbrx ncrbr-
,rrert: 5, 6,21 t 2l) r,ron6pr 1957 r. tr4a aalr,rccii aa nocr reprroA loarrlr(elrrrrr
,olpc/leJrrr.TrrJcb c yueronr cnonoi.iuoro xoAa lrrrrerrcrlurrocrrl arrarlerlrdn S.3u,a-
,rlor{rr-s ]laccroflHr,r.fl l' 6r,rnlr rrrr6parrlr Iro AalrrtblrI rleJrerrrar(rrrl rlloBor]Brx orra-

sou (upe;luo.rraraerrrrrx l,IcrorrHl4ltorr), npI{BeAerrHblx r} coo6rrleurrrr [6]. Orra-
.3aJrocb, arro i\,-[fl Bccx rjr,16parrr]bIX It&nI]I 4rrei,i paccroflIlrrlc i' Ao rpoBoBbIX
(orraroB cocraB.[r{Jro oltoJro 3000 r,u, r(oropoe r,r 6uno [pr,rrr.sro rrpr,I AaJrLrleii-
rureii o6pa6orrie. Sarerr rro BFrarrcrtu.nw S r,ra Itpr4ubrx ua Sur. 1,6, e, 0 (.1.:t,a

l3,t



,' : 3 . 703 nat) olpeAeJrflrrcfl xoA orHocrrreJrr,Horo rraN,reHeuna (I[/v)r** aa
Jlecb nepr,roA RperreHr{ BoStfyqerrlIfl.

lparfrnu I{BMelrenl{rr ff rra paa.rrr,rqrrbrx aracrorax Ar.q ynaaaHHr,rx BcrIbIrrIeK
ilprrBeAcrrbr ua r[r,rr. 2. Ha {ur. 3 npe,qcrar;renrr lpa{unrr coorBercrByroqtrx r{M
itrBiuerreHuir BrrarreHr,rfl (1[/v)r**.

2/.il. /!173,

- | -__-______-l_
/znl/)n /7nzon

@sr, 2. Ilelretrenr.lc S uo npelrn ooJr,eqrrLrx Bcrrbrflre( AJrfl pa,Jrrrq,rirx

Paccuorperrrle Drrrx rpa$lrxon rroal,oJr.ser Bar{errrrb cJreAyroqee.
t. Bo npeua BosMyrrIer.rrrfi rrBMeHelrrrr napaMerpa (N lv)o6rp paaJruqrrBr AJrfl

paBgbrx qacror. Ilolr,ure r{BMeHer{t{rr (l//v)roo rla6trro4arorcrr Ha 6onee nnr_
ooltr4x qacToTax paccMaTpIIBaeMOrO ArIaIIaSoHa.

2. flpxo Bblparrten paertr.rurrit xapar{rep noa4ericrrurr paaHbrx Bc,rr,rme6.
.(nn paccuorpeHrr,rx Bcfir,rmen rrar.r6onr,r-uce Boapacrauze (1//v)roo (ur4ruo
6onrme, areM r{a ABa noprr4na) ua6rioilaercrr Ha rracrore 32 n,etp Bo BpeMrr
Bcrrbrrtrnr{ 23 ton6pn 1957 r.

MaHcr.ruansHbre BrraqeHarr orHocrrrerr,HErx uauerreuuft (r[/v)roo rra pa3-
r{Eix qacrorax AJrrr yr(aBauHblx BCrrbIIrIert cBeAeHbr B ra6n. 2.

Ta6:r:r'rya 2

Bcrr,urrHlr (1957 r.)
[(N/v)ar!6 1/(N/v) p6q1 1,1 11n1 (N,/N1o)max

13 req 
I

22xeu 
I

6Z 1: ?U " / tnlll

5.XI
6.X r

21 Xr
23.Xl

1,5
2,8
T

2,6

3,7

L,7
(\)

6,5

1,6
20

orJ
2,8
T

5

7,7

t0
>100

-t oo
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(Dr.rr. 3. orrrocr,rrerr,noe nBMerrerrrrc (+)r-* Bo ,peMrl coJrrreq,blx tscrr,rrre*

Arfl paar[qHbrx qacTor

B pa6ore [1] npllneleHr,r ABa cJryqnl sanuccii ArII,IIIIroBorrIIoBbIx craH-

qnft (GBR, I: L6 neLt, r:2500 r,ra r'r NSS, i: l7,B neq', r:7860 nat')

Bo BpCMa RCIIbIItreIt ua Coauqe. B uepnov CJlytlns ua6ltoTlanocb ycI4[eHIIe

ctrfHaJra rrprrMeprro na 35 % , Bo BropoM - IIplIMepHo na 50 o/u . lpy6an oqeu-

Ha Iro onlrcanrroii: HaMI{ MeTo[],IIte iloHa3LIBacT, aITo B nepBoM cJiYqae I'IM€JI0

Mecro Bospacrarrre (I{ lv)r,1,p uplr6llrslrreJrbHo n 3-4 paBa, Ro BrolloM-
npprMepHo p 2-3 pana. Vunu,IBafI pa3Illlqur,tfi xapanrep noageiicrBllfl pa3-

HLrX BCIIbIItreIt, 3TI{ oUeHI{l{, IIO-IllfAtrMOMy, HaXOAflTCfl B COIJIaCI{I',I C pe-

ByJrrrraraMrr, lIoJIyqeIIEbIMI,I IIptr o6pa6orne :larrlrceii arr'roc(ieprlnon.

Bo npeun BCIIrIIISK 5, 6 u 23 uot6pn Ha6IIoIaJIocb ral{}Ite Bospacra-

Hr,re MlrHr4MaJILHbIx qacror ,i6i1 orpatrreHl,Illi or I'loHoC{epEI (a{rpeHl [oIJIOqe-

UUfr). C [eJlbro CpaR]IeHtIfl no ./mtn paccqlITLIRaJII'Icb OTIIoCI'ITeilLIIbIe I'I3[IC-

HeHrrfl arrenrponuoii rtonqerrrpaqnlr Iy'. 3ua.rerrr,rn (AIr//y'r,),r.,n, rrpr{BeAeHbr

B rrOCJreArreN,I cl'on6qe ta6n. 2. Izlntepecno orMcrI{rr., rlro sIlaaICHIIrr (Nt lN,")*o*
IraxOArITCrI B IIeItOTopOI,I coOrBeTCrBI4I4 c I\aHI{LIN{IMBN'IeIIC}IIIfj (N / v)n** 4rn

136

ry.



qacrotbl / :22 ti.tl., a Ro ul,)cl,rrr norrLrrrur 21. tol6pt rrr{cJro Mecro o'frro-
(,ureJILIro Nraroe r,r3x4erreulrc (N/v)r(,0 ta f -22 nery r,r orcyrclRonal cr[-
t[en'r tialt ua /: I'3 rett,, Ta]{ r{ rra;/,,,1,,, l}ol,,ro}rriro, rrro I,r3r{eHelrrre (Ar/v)r4,,p
Irpottc,\o/(IIr I] o0HoBrror{ 3it crre1t tral,rcueut,rlr tY.

Olcrola,\,ro)+{Ho 3flItJrIorII,rlI;r .r,r:o o61ta6o'r'rta DltcIro}ll,ItrtcHTa.nr,I:Io1,o tr{are-
pIIaJIa aT'l,roc(lcprrrtoB uo olrI,lcalrrlorry N{eroAy, no-B1,ri(rrx{oN4y, rroBBoJD{r /'(arr,
AOIloJtIrIll'c.lILHLIe CIICAeIII,I,I o6 t.rellottctltr,rtt cOOTOttItI,Irt rrntrtlteii ttOrrOotltOpf,f

Bo RI)cN{}i TJIIeBaIIILbIx rLonoc{cprrr,rx Bor;l,rylieru,ri,i , o6ycnonlcrurr,Ix coJrrear-
IJbII{u t}otlrllur{atIU. IJo otLc;1yc'r' l}alrc'r'J{rr,, rr1'o trpr,r o6lta6orrte tarrlrcert atlro-
c(teltrrrton 6o.nt,moc IrIII,IN,IaIII,Ie IIoJrlrtlro 6strl y4etrerro rrpaBrurr,rrouy nrr6iipy
.llaCCTOflIIlrlrt r.

Itan utr,tlrro I,tB rirnr'. 3, /(all{o uplt r,raJrox[ ],r3Nre]relrL{r,I rracro116r rra6lro-
AaIOrcfl s}raq}4reJrlllr]Ie lla3Jrrrarl,rrr B r,r3Mcr{ennu (1[/'i)rOO AJrrr pal]lrbrx qao-

tor, oco6ctluo Bo BlleMl BCIrbIIrII{x 2L uol6pn. Orcro4a, ec;tr,i orrr,rrarrr, rrro
3a llacnpocTpal{clllIc BoJrIl pa3}rrrlx rracTo? paccMa'r'plrBae}IoIo Al{ana3oHa
orBercrncrrrrrJ pailrlrrrrbte ypoBrrlr rrnxueri lrouoct[cpr,r, ro noTlpo6uoe ]r3y-
rIeFIrlc arlrferiron Bcrbur]el( ua pai]rrr{x qacrorax, ro-BlrAr.rx{olr}, r\,ro}HCT /{arr>
HeltoropEIe clle/IeFlrlu o r[iuatruecrrr,rx oco6errHocrrrx artrr4B]roro AJrrr trorrr{Barlr{u
r,Itsirytlcllrrrl, o elo rrltoHranaroqeft cnoco6110crl,T, rrro lloJrxrHo nllcAoraRr{TE.
ulrrepec 4.rrrr acrpo{ir,rar4r{t{,

B gan.nto.relrlle crrr,rraro crtorrrr AoJrrorr rro6rraro4apr,rrr, H. A, Canra.ra ea
qerrrrbrc corlerbr rrpu rrbrnoJruenru or.oi.i pa6ornr Lr fI. fI. ,I[o6poupar;r,rrra Ba

cor;erbr nprr npoclrorpe pyrion-r,rclr, a rar{He A. M. Ll.ulriola Ba rrorror{r, R r}br-
arl{cJIe}Ir,Jrrx n oSoplrnerrr,rr.r rpa([znou,

15 uax 1959 r.
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I,I 3BE CTTTfI }TP bIMCIT O trI ACTP O OI{3I,IqE CIT Off OECE?BAT OPrIIt
ToM XXIII, 1960 r.

ycTpoflcTBo Airfr ABTOMATT4TIECHOTi PAEOTT,T
IIOHOC(DDPIIOII CTAI IUIII,t tip6r){Ctio[I ;\CTpO6iII3tI rIECtiO[i

OI]CEPBATOPI4?I

A. II. Aipct,neutto

B cratle olI,ICaHo yctpoi,icrno AJrrr aBrollarlr.recnoii pa6our flolocd)epuoii crarrqrrrr
rro rporparm{e Mf I.

flpeg.norxeu cnoco6 rloJryrrerrr.rfl rporocnr.runon Br,Icorrro-qacrornr;rx xapanrepr{crrrr(
c y[Ie]rbrilerlHrrrilI l{oJrr{arecrBoilr rroMex, ocnosatrrrr,ri;i rra perrrcrpaqur{ IIa oArroM r{ Toru x(e
fiaApe rrecnoJrLl{r,rx xapanTepr,rcrrrn, rloJryqaeMllx l flpoMextyrr{c Bperuerrrr Ao t Mr.rH.

AUTOMATIZATION OF THE IONOSPIIERIC STATION OF TI]E CRIMEAN
ASTROPIIYSICAL OBSERVATORY, by ,4. 1/. Abramenlto.- The devicc for i,ire auto-
rnatic operat,ion of the ionospheric sl,aLion according'to the IGY program is described.

A rnethod is proposed for obtaininq photographs of high-frequency characleristics
rvil,h less inLerferencc. The rnethod is based on the registration on one fralre of several
characterisbics, recordcd in an interval of time up to one minut,e.

B ouncalurr,r rloHoc+epHoit craHquu }tpr,rlrcnoit acrpo$lrar{rrccxoii o6cep-
IJaroprII,I AH CCCP tl] yrroh{r4uaJrocb o HaJruqrrr{ B rre}i aBrorvraruqecxoro
ycrpoficrBa, AoIlycHaroqero pa60Ty cra]rqrrrr Iloqrr{ 6ee BMeIIIareJrr,crDa oIIepa-
ropa.

B 4a.nrlrertruelr, AJrr{ o6ecrreqeHtrfl nporpar\{AmrMll' [2, 3] u yAoBJrerBope-
Htr.rr HylnA lr&yq1161* pa6oT B o6cepBaropr4r{, 6r,rJro cnoHcrpyrlpoBaHo HoBoe
arJTotlaTtr{rrecHoe ycTpoficTBo, I(oTopoe o6ecne.runano:

1,. Aurolta'rtt.recxoe trtJrroqeulre cralrqr{tr, {ororpat[rzpoRaHr{e Bbrcor}ro-
qaCTOTIU,IX X a Il a I{TOpI4CTI,IH lI BLII{JIIOIIOHI{ e ee.

2. Pa6ory craur{r,rrr arepea Ha}r{Abre 15, 5, t lrrrr. uru Herrpepr,rBHo, nor4a
crrrrlrolt BbrcorHo-rracToTrroit xapanrepr,rcrr,rltrr rroJryqaerc.fl {epe3 r(a}r{Abre 15 cex.

3. Boentontuocrl rloJryareullfl R Hail{l{oNr ceagce:
a) 4uyx HaApoB c l;r,rcorHo-rracrorlrrJrrr{ xapar{Tepr{crr4naNrr,r, rroJl}vng1161ou

flprr olrTlrNrarrr,Hoi\r I4 npllI nocTorrH[orr ycr,rJle]rrlrI npue]rrrrrHa;
6) o4noro riaAlla D Ha?r{llorr oArrorlr4HyrHorr ceaflce, c orrrlrllaJrr,Hoii I{ no-

croflrrrloli ar)/BcrBr,ITeJIr,r'rocrbro lIolreper{eHrro. (rIo4 onruuaJrr,Hoii alyr]crRrrl-

TeJrbrrocTrrlo rlorrrrNraeTc.fl Taltoc ycr4Jlelrrre [prrerlHr4Ha, rtolAa Ha Snpa]Ie I{H-

AlrrtaTopa uIIA]Io Harr6oJrbrxee rtoJIr{rrecrrjo DJIer{elrToB RbIcoTrr0-aracTorHoIl

xapanrellrrcrlrnr{. ono rrerrsercrr rro ycrrorperrEro oileparopa. flocro-snnoe
ycIIJIerrl{e - HeHoTopoc cpeArree, pa3 HarJcerAa ycTaHoBJreHrroe ycL{JIeHr4e
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rrpr{er,rHr,rfia, BeJrI{aIUHa norroporo cI{c're[,IarrIqecliI,I IIpoBepaercfl.) ,(nauaaou
qac'ro'-l u aroN[ cJryrrae yoraHaBJrrlBaercrt oueparopol,r rI Nto?r{er 6r,r'r'r, paunr,tm:

1-8 l'Ieq, 1"-L6 fuIeq,, 1-20 l[etr,; nnana3orr Dr,rcol - go L200 na,t,.

1+. (DororpaSlrponauue rbrcorrlo-aracrorrrblx xapaHreprrcrrrx B 1-ro, 59-ro

rr 60-ro n{Irr{yr6l Hair{Aoro traca:

a) n 59-ro nurrryry - o/{rrH Hal{p c ynrerrb[rerruoi,i uo or]rolrerurc H orrru-
ilraJrbr{oii rlyBcrBlrrcJrL,rlocrbro rrllue\rErrna, nropoii - o [ocro.rrHnoii uyncrnlr-
IeJILHOCTI,IO;

6) r 60-ro lr[rryry - uepnr,ui r(aAp c orrrrrrraJrb]roii, r:ropoi,i - c rocro-
fl rrr{Hoii qyBcrBr{reJrbrrocrbro ;

r) n t-ro n{lrnyry - neplui,i Ha/{p c yrrorr]rrlerrrroii .ryncrnr;rre"rrLrrocrLror

c /.(i{alaBorror\r BLrcor 4o 1100 E.+1, u. AtranaaoHonr qacror 7-8 Met1., nropoit -c ttocrorlrlHoIYt .tynctBilTeJrLnocrLro, c rexl ?I{e /IrIarIa3oIIor,I IJLrcor rI rJacror.

f{rx ylleul[IeHlrfl I{oJl[qecrr]a lrolrcx IJa crrrrnlFiax Bbl0orrro-rracrorlrr,Ix xa-
panrellr,rcrr{rt B anpeJre 1959 r. npr{rrerr.flrrrrreecfl aBroNrarr,rrrecrroe yo'rpcriicrno
6ruo ruour, [epeAeJrarro. Hlune npr4BoA.rrrcrr orrrrcaHnfl r{an rreprroro pa6o-
Taulrero Bo Bperlfl Mfl), rar{ r{ Rloporo Baprlarlra, o6ccue-ruRaroil{ero crrlrMnt't

IIbICOTHO-TIaCTOTIILIX XapaItTepI{CTI4It JIyTIUIeIO HatleCTIla.

I
Cxenta aBTorrarr{rlecxoro ycrlloi.icrna, fipr4ucHrrBrrrerocrr Bo r:pelra Ml'I',

irrpr{rreAeua Ha {ur. 1. C;ra6oparoprroro rrltrra rrarpflN{eHr{e cera220 6 rroA-
BoArrrc-fi r{ aBrorpaHc$oprraropy lr HorrrpoJr[,HoMy rJoJrr,rrferpy, a Barerlr

rr 6.nony ylpaBJreurrfi, [r{ra.E rforop Cl(-2 alexrpl{rrecxux rraco]r. flaner-
IILII{0II ua 6none ylpallJleHufl ocraJlbHbre AeraJrrr I,r Nrexalrr43il{bl DItJlroqaroTc.fi
Irpr{ rIoJIo}HeHtr.Ex (nltJrroaleHo IlartaJr) rr (BltJrroqeuo rbrcoltoe). Hlrnte paa6n-
paeTctl [oJIo]I{eHEe, CooTtseTCTByIOIqee yCTaHOBI(e rraFieTrrlrHa (BKJIIOaTe}IO lJbr-

conoe),
Morop C.[-2 uepea peAynrop rrpr4r]oAr{r Bo Bparqerr[e qerrrpe Ar{cxa, r}pa-

ilIarcqrrxc.E co cnopocrtrc L o6l"ruc. ,I[na tra rrux rrMeror Br,rpear,r coorRcr-
orBeHHo uepes 1/1o ra 1/n o6opor&, 1116 coorrlercrnyer 5ll t5 unlr. fIo gucnau
CITOJILBfIT JI0IICCTITII C ItOIITaItTanILI, SaxIbIItaIOqI4nIfiCtI IIptr [OlaAaHtrI4 I] I]bI-
pearr. Itpoue roro, aracbl l4Meror eqe ABe fiapbr r{or{TaHToB, Bar{brltarou1nxcfl
nalnAylo ]\rr{rryTy [prI ilox{oqtr Ar{cKa, rrpr,rBoAtr]\roro Do RparqeHue reNr ir{e N{o-

ToporI Cil-2. Ilepex.nro.rarerrer{ .I17 oneparop ycraHaRJruBaer pe}K}rNr pa6orr,r,
IIocJle aleIo cTaHIII,r.q Nlo}IteT pa6oratr roJrrrocTrrro aBTorlaTr[rrecnu (4o r,IBpacxo-
JIOBarrrr.fi sarraca {o'rou,uelrna I rinrrofialrclte),

A. 5- I{ 15-MI{IIYTTIbII] C]]AHCI,I

flplr uono;nenrarn [epeltJrrorrareJrfl tI 1 Ha 5 r,rmr 15 unn. e Jronrpr.rrrc-
cltr{e rracbr BaNrbrl{alor rto}rral{T61 Ha}l{Abrc 5 U.rru 15 trurr., 3a 2utttt,4o sororpa-
{I,rponanlrn. 3tu ttoutanTJ,I rlepeB rrepenJrrorrarcns lf 1 coeAr,rHerrbr rrocJreAo-
BareJrlrlro c ltollraHra*rut 76, 77 , SaNILIIiaroIqIlNrIrcfl Hair{Ayro nu,ruyTy (.119
o6ectte'runaer 66;rrrruyro rorrrrocrD Bperrelnr r;nJrloarouurl crauqlur), flprr con-
lIaAeHI{I{ 3a}IbIIiaHLrfI l{r{FIyTIIbIx rI s-NlI[uyrrrrrx (lrnlr 15 lrunyrnr,rx) nonrax-
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"toB BIiJrroumcfl peJIc Iil, nrtraelroc olrl(e.rrrrrrbmr Ilrrrill)trxrrncJrcrr. E:r'o pe;nc uo-

/tacr rrarlprr}]clrr,re 220 0 ua o6Nri'r'riy ilycrtollot'o pc;le. floc.ueAHec, cpa6oraB,
uI{Jrro,-rr,rr rrepeS IroIrraxtu .l rr&riilJrrruErre rparrcd)opxraro]lEr r,[ peJIe BperreH.rI

rJr(Jrrorrer]-urr rlbrcoltoBoJrrrrrr6rx rllalrcdrollrrarolloD. o,]lrrorlpcrrerrllo Bcrorrora-
TeJrLrrble 1{orrrartrbr 2 r}rcnolclro peJrc irepe3 neper{Jrrorrill'o.[r, -1l9 r.r rroul'arrrrr
lra flyJrbc-Alorclpe (nlrlbc-Nloropoxr rIaSBarro cncqr{a.rrrrrroe peJr.e, rtoropoe []lrr
,uocJlel(orjaTeJIr,lror\I IJltJrlorrerrlrll rr Bbrr{JIIo{0rrr{r,I Tolta rrcllcS el'o o6lrorriy uo-
Boparrr,rRaeT crteqrlraJrl;rrbrii 6a1ia6arr c rlbrc'ryrraril,r rra 1/20 l]oJr]roro o6opora)
rI ttrlorlrty IlEII{JIIOrleltr,rrI cTa.Hru.rr,r co3/{ai,(yT /{ofro.rrHr,ITCJIr,rrylo qenb r}I{JIIoqe-

]rdrr o6Nrorrir,r nycrroBoro lleJre. 'lar{nlr o6paaont, crarrqr{rr ocrarrercr{ rJltJlro(reH-

lroii i,r rlocJrc roro, Itart l)a3onrlirryrcn riorrral{i|bl ua DJrcnrlll4rrecHr,rx rracax

rr peJre Pl. fIoc,rc IrHJrrorleru,rrr rlr,rcorioloJr)'r'rrrrx rpaucrfoprraro]lor] Ha(ruruaercfl
JTJraBrroc rre1leltllrrrrr4c l{}ranaBoua uacrorl rJral}rioro rerreparopa [1] n rranpan-
."rICIlrIrI ot 66;rt,ru.ux uacror li rretrrrlil,I]r. ttor,qa rcrrcparop AocTlrl.rICT (racrorbr

30,5 Metl (,rro coo:rne1'crnyer rracrore 0,5 X,l zry rlcl]eAarrlr,rxa r,rorroccfeprrort

craIIqlIIr), tta Itorrl)Ille, nIIJIIo!reulorr l rlelrb cerxr4 Tr,rparpona'lii'-1 -0,111,,:)rI uac'I'poelIIIot'I Ita JtSr 11;r"r'o'r)i, rlollrIIIiIi\rr fio.IIc6aHnrI , Iioroplle (ilo/IolH-
]'jr) rlrlltarpoH. 13 arro4uoii lleur,r eroro rrr])arporra rJri.rrrorlerrr{ Iro,rrEpr,r3or}arrrroe
peJre .LI 1?C-rlcuourta, ltorollr,re rreo6xo4uur,r /(,rrfr 3aruparuln rpy6rtu llo r]llcrrrr
o6parrroro xoAa ([I,IJTLI) uacr:o'ruoii paatleprnr]i ]r r]blr{Jrlorrerrrru rra 0To Bpctrrr
i\roAyJrrJ r{r.rrr .

llo.trrprmclliaunoe peJrc o1'peryJr14porralo lart, rrTo 3 orcy,r'crsI4e ror{a rrepeB

ero o6lrorriy I{orlraItr C coo,rltlrcn c .riorrrat{rotrr /J. Bo t}porr-fl roperrr4rr l:r,rpa-
'Tporra liouralir C coc4r,nrtrcrcfr o liol:rrdnrou ,4 lr, 6.naro11apa /?C-rlenoune,
y/{eprrtr,IBaclcrr rJ rar{or\r rroJro?ltcru,rr{ l rerrerrr,re 2 ccx. (npelur o6paruoro xo4a).
Tart rrari Itolrrat{TbI 6-7 a,nen'r'pr.rlrecrir,rx aracorl r}ceri{a 3ar'rrtrryrEr (aa r,rcrtrro-
rrc]lr4err Ilporleiriyrna r]lleilrclrrr 58 lruu. 30 ceH.-01 NrrrH, Ha]HAoro r]aca), ro
lralrp.E)l{errrrre 21t o rocryrraer lla Horrrar(r C totxputtoBarrrroro pe"rrc. flpra cpa-
6at-urauntt rroJrrrpr.lJoDalIIolo pcJre rrarrprrlrterrrre 24 a ,rcpee Horrranrbl C w A
flo/(aercrl Ii o6nlorlte pet.e P4,Itoropoe R l]e3yJrbrare arolo Banrrrrrer cr,rorrrtrpo-
riaHIILIe lra rrerl ltolrraltrlr rr cauo6nortr,rpyercfl.

'lenepr, rIocJIe RoaRpail{errrrfl norrrartra C rra nouranr B (uocne o6parnoro
xoAa nI,IirbI lracrorlloii palrep'rrtn) rra[pfl]Henr.{e 24 a rrepeB Errr r(oHraHrbr r[
r{orlraHrbr rra peJre P4 norraA0r rra o6xrou]iy pe.rre P5, noropoe, cpa6orar,
ororlper DJreltrllolrllo*ryaIcByIo 'rpy6ny LIUI(ultaropa .6 n nn;nlo-rur NroAyJrrrrlr4ro"

Saixr,rraur,re rrrparltorra, coorlercrrlyrcrrlee [o r]pcnfeHr,r Horrrly rrpoxo]r{Aerrlrf
,ql,Iarla3olra, 3acraILIrI liolrralir C paar,e4r.rrrl4Tr,cfi c Itorrraltrom lJ n reN{ calrbrtrr
orrrrrrr ua Bpct\rfl o6parrroto xolla rrircrorr,roi,i paltreprrul rpy6na 6;,4er Barrep-
lla, a l\Io/(yJIflr\lrll RbIIiJIIouerra. IIpn coeAl,rHerrrrlr IiollraHToB C u B rroJrrrpr,rBo-
Barrrolo peJre Hanprrit{eHr,re 24 e loAaercfl r10 roJrrrno rra pcJre P5, uo n (IIpu
floJro]r{eil-r,tr,r rcper{Jrroqarcts Il5 <arrouar.>) rra pcJre P2, x:natorqeecfl rrllonre-
}]{ylrouHbrxr /urfl BuJrroqeHr.{fl tryJlr,c-rroToIta ,I peJre SaTRopa nLrHoHa},repbr.
flynrc-norop IIpII floAaue ]Ia llero rrilfipfl]rierrrrfl noArorarJrrrBaercfl x pa6ore,
a npl,r oTItJIIoiIellrrlI IlaIIllfi]ltelll{fl 

- clla6alurrBaeT I,1 Ha oArr}r ay6eq floDollarrrl-
naer ry6-raroe r{oJreco. ,I[uant4r,r cpa6or.ar, rrvJrE,c-NroTop pagorfr(Her Ha Ko-
porHoe BpcrIfl ItoIITaItrbr 3 a 4, qcrrb [r,rrarrr{fl rrycrtoBoro l]eJle IlaBopDerc.rr,
II CI'a11qlr,fl BbII{JIIOrrtrTCtr.
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Tanur'r o6pasorr, qepea liair{Arre 5 r,rrn 15 uuu. craHr{rr.fl 6y4er nnJrro-
qaTrrc.E; rrocJre ARyxrrr,rrryrHoro II]lorpeBa, oIIpeAeJrrrerroro peJre Bper{eHr,r,
6y4et rlltJrroararrrcrr Br,rcoHoe HarlJl.fiilieirr,Ie, Baretrt 6y4er upor,raBoAr4Tbcfr ABa
cIr.tIl.II{4, E cTaHI{LIfl BbII{JIIOartrTC_fl.

O4lru na Ar,rcrioB rryJrr,c-troTolla RbrrroJrrrerr ran, qro Ro Rpelrrr {ororpadtu-
porlaHu.fl Brolloro lia/(]la riorrralirbr 7-2, .1sps3 noropbre rrr,rraerc.fl pe:re P6,
0c1'aloTcfl paBotrHHyTbrtrr,r,

Cne4ouarenbrro, nprr repJlolr liaApe 3alrr{}ryllbr rioHranrrrr A u B pere P6,
a upu Rroporl r{aApe - rioirrarirr,r IJ t C . flpr,r uolon{err[rr [epenJrroqareJreiil
116, II7,I1B <arrortar) npr,r [cl]loxr riaApe riaroA Jra]rrrbr JI7 yctrnu'reJr.rr rrpo-
rre[{yrorrHotl .racTotr,r coeAr.rFrflerct{ c Nraccoi,i lllaccr,I (n npolleixyrlte Bpet{eHr,I

or 3-r,1 Ao s8-ii r{I,Ilryrbr rtailiAoro uaca) .repes corllotr,rrirrcsttn R4 n R5, co-
eAIIIIeHIILIe nailaJIJIeJIr,ilo (rlspa, ltoIrraI{irbr 3-4 ua eJrcnTpr{rreCHrrX !,aCaX)
tr colporlruJreHrle pyuHoI"I peryJurlloRHr,r yclrJrerrlrfl rrllr,rerrHr,rr{a -R7. 3ro rroJro-
)xeHI,Ie coorBercrByer oIrrI,IrIaJrLrrori rryBCTRI,rre"[E,Hocrllt nprterlHlrIta, IIp,
r[ororpaSupoBarrr{r,r Broporo ]iaAJra riarol{ Jrar{[br II7 coeguanercrr c uaccoli
rlepe3 corIporI4RJIeIItre R2, ,1'pg o6ecle.rlrnaer rlocro-flIrHoe ycI4JIeI.II4e rlpger{-
HITHA.

D. PABOTA CTAI{UUII B IIPOME]I{yTI{E BPDMEHI,I OT 57-fi M]rtIyT],I
AO 3-ii MTIHyTLI I{AInAOIO IIACA

Cranqna Br{flrorraercrr na 57-ft rrrrrryre. tlepea 1,5 unrr. cpa6arr,rnaror
I{OIITaI(TI;I, CB,ISa}IHbIe C (alaCOBLIIII,I) AI4CHaNII,I SJIeHTpIITIeCI{EX rIaCOB. 3al,rr,f-
HaHI{e HorITaIiToB 8 lr 9 npeufrcrByeT Bbr}rJrrorrer.rr4ro cTar{qlrrr B AaHHoM rrpo-
Nlea{yrlte BpeMe}rr{, Horrrartrrr 6 a 7 paapr;rBaror qerrb rroAarrr{ narp.fl}HeHr4.E
24 e H rlepexJlroqaremo II3. I(olrtanrrr 14 a 15, Barrbrr{arorqtrecfl Ka}r{Ayro lru-
.Hyry, noABoA.flr arepeB rroFrraxrr,r 5, 6 na nyJrbc-rlrorope u rrepexJrro.rarerr, 119
Harrp.fi?rtelrne 24 a H o6rrorric pene P3, noropoe oArrofi napor? cBotrx nourax-
ron carro6roHr{pyercrr, a arepe3 Apyryrc [apy rroAaer Hanp.s?fieHwe 24 e n norr-
raHry C rompttsoRarrHoro peJre. llocre Dr{Jrrorrerrr,r.rr aHo4Horo Hanp.fl?r{eHr4ff

crarlql,r.fl pa6otaer r{alt o6-brar}ro, c roii pa3rrr{qeii, rrro Ha AlrcHe qacoB noH-
TaItrr,I 3 u 4 paaolrHrryrbr, co[porrrRJrerlr,re.RS orr{JrroqeHo r{ ycrirJrerrrre [pr{eM-
IItrHa CTaIIOBtrTCtI MeHLIIIItrI, aIeNI yCTaHOtsJIeHIIOe flepeA ATIIII OITIII{aJIbHOe'
ycr4JreHtre.

Btopor,i riaAp, HaH r,r uprr 15-rrurryrrrrrx cearrcax, Sotorpa{upyerc.rr rrpr{
tlocro.Elluor,I ycprJreuprlr. Iloc.ne ]r1'oporo HaApa crarrqrrfl nrrr(Jlrorlurr,ctr rle r'ro-
)I{er, TaI{ ItaH RouTarirrr 8 lr 9 alenrpr,r.recltrrx qacoR ocrarorcfr Bal{I{rryrr,rMl{,.
Iro Horrrar{Tbr rryJrr,c-rroropa 5lr 6, paeprrRarr rra rioporHoe B}lerrfl r{ellb nrrra-
H[tr o6r,10rrrpr peJre P3, nrrHrrc.raror ero, trro BeAer r( rrpeHparqeHrrrc 60rorpa-
Suponannx, crr.flruro rroAyJr.Eqrrrr r,r Banupar{rrro .ryt1il rpy6nu rrr{Arrxaropa.
Ha 60-ri rrtrrryre Korrrar{rr,r 14 a 15 crroBa Bar{riuyrcrr, cpa6oraer perc P3
u HaarHerc.E flpoqecc cterrnr{ rperrrero riaApa. }t erouy }ror{eury I(ucH rrepe-
I{JIIOtreHrrl rryBcTtsr,rTeJrrrlrocTrr Ha EJTeHTpI((recr(r{x rracax uoDepHeTc.fl HacToJrEno?
qro r{orrrantt.; 3 u 4 aalrxuyrcrr rr rryBoTBlrreJrbHocrr, rrpuervlHtrHa cAeJraercrr
orlrtrr{ailLHoit. tlerneprr,rii xagp 6y71er c{ororpa6nponaH c rrocro.Enuofi uyn-
cTBtrTeJrbHOcTbrO. IocJIe aroro peJre PJ crroBa 6y4er ornlrorreHo rryJlr,c-rvroTo-
poM, a na l-ri rvrzrryre - Br{Jrroqerro ereHrpzqecHr{rrtr qacaMtr. }t groM}i'
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Bperrerrn Al{cH, ynpaBJr.trmxlrrii noHraxTarrr{ 6, 7,81r 9, uonepnerc.fl r{acroJrr,Iio,
qro HoHTaKru- 6 u 7 eaunuyrcr{, a noHraxrr,r 8 lr 9 paaouxuyrcrr. 3ro o6ecre-
arrrr ycJroBr4fl AJrn uopuarsnoii Auyxr{aApoltoi,i pa60rrr craHr{trr{. flxTBrfi Ha4p,

rrarraJro cibeMxr{ noroporo rracrynaer n 1-ro r{rrHyry, rrporrcxoAlrr nprr rariorr
IIOJIOffieHIII,I AIICRa IIepeItJIrcaIeHLIrI TIyBCTIJIITeJIII{OCTI{r ItOIAa ftOutaltrr,r 4 r,r 5
BaIII{Hyrbr. 3ro coorrlcrcrByer rroBbrlrreHrrorit, uo cparHeHr{ro c orttrauanrrrorli,
aryBcrDrrreJrr,rrocrbro, rart nar{ corrporrrBJrelrrue R4 Barrrtryro r{anoporHo. Oil-
IIOlJpeI,IeIlHo Ha AtrCIte IIepeItJIIOrIeIItIfl rryl]CTITI,ITeJIbIIOCTII SaIIEIHaIoTC.fl ItOII"
TaHTr,I 7 v 2, u n 6norte-Bnxrro.raercfr crreqr,raJrr,Hoe Mrroroltorrrartrlroe pcJre,

noropoe yr,reHbrxaer AlralaSorr Bhrcor ao 400 nn(, [ \ilana3oH qacror go B A,Ietl .

Illecroit rraAp, r(ar( o6rr.rno xarn4r,rii {erHuli, {ororpaSupyerc.rr rrp?r rex ir{e

Aarrrrbrx, rrro ,r flpeArrrAytrItrii, uo c uocrosuuori rryBcrBrrreJrLr:rocrbro. floc.ne
ETOIO CTarlqr4fl BBIItIrOrIaeirCfl .

Hapx4y c aBToN,rarr4secltlrN{ rreper(Jlroqerrrlerr ycrrrreHr{.rr r{Nleercfr ]loBrlo?R-

Hocrr, rreperrrrroqareJr.EMr{ Il6,Il7, .I18 ycranoBlrr], rro6oii ne neo6xoAtrr{brx
yponneii aryBcrBr4TeJrr,rroclllr r{, y[paBJrr{i{ rrepenJrroarareJle]{ 25, upousnoAurl,

Sororpar[u p o rr arrr,re.

B. OAIIOMIIHYTHbIE CDAHCLI

OqnorruuyrHr,re cearrcbr Moryr 6rrrr, lran oArror{a[poBbrN{r.r, raH }r AByx-
HalpoBriMrr (trepenJrroarareJrb [I9), :r'pnrenr nepnr,rii Ha4p 6yuer BcerAa c
olrr4MaJlblroii uyncrnnreJrbHocrbro, a nropoit-c uocronnuoi.r. B cny.lng'
raxoii: pa6oru pene P3 cpa6arr,rRaer or r{orrranroB L4, 75, a Br,rmJrroqaercfl

r(oHTar{raMr{ 5,6 na rryJrt,c-Morope. tso BceM ocraJrrrrroM crar{qtrE pa6oraer
TaH lne, Har{ B rrpoMexiyron BpeN{errrr or 59-fi Mrrr'ryrbr 1o l-fi MrrH)rrbr Haxt-

4oro .raca. Pere P-I s erou pe]r{rr[(e Bax{nr.ryro rrepenflrorrarerer( II2, \'ro'
up errfrrcrByer BbrltJrrotleHrrro crarrrlr4rTI.

flpz ueupepr,rnuoii pa6ore perc P7 ocraercJr uce Bpelrfl BnJrroarerrnbrtrf

(nepennrouarem, IfZ), rrarpfl)r{eHr4c 24 e qepea rrepenrrrorrareJrr, ff 3 togaercn
I( ITOJLflpI{sOBaHr{O}ry peJle HenpepbrDrro, I,r cHr4Mr{r,r cJIeAyIor oAr{H 3a ApyIuNI
qepea narr{Arre 15 cer.

I. IIOJIYABTOMATI.,IqECKAfl }I PYTIHA,II PABOTA

flpu ycrauoDr(e [eper{Jrm.rarerrer? II4 v II5 B rroJro}r{eHne (rroJryaBror\rar))

frotorpatpupoBaHl4e onpaHa lrnArrnaropa .6 ue npouBBoAr{rcrr r{ coaAarorcfl
ycrroBrr.E AJItr IrtrByaJIblroro ua6nrogelurfl BblcoTr.ro-rracroTrrr,Ix xapaHTepr{crult.
Ctalrqua 6yger ocranarbcrr BltJrrouerruoit Ao rJtrr(Jrroareurrfl ee nrronrror,i (Br;rItJr.).

Ycranonna fiepexilroqareteir II4 n II5 n rroJro]Henrre (pyqHarr) 4aer RoB-

rrolr{Irocrr, BpyrrHylo [Br\{eH.ETb nacrpoiiny rrepeAarqlrna r4 rrprrelr]rrrxa trorro-
c$epuori craHIlI{[, rrro rloaBoJlaet ua6rro4arrr Ha ugAtrItarope rr,rua ,4 otpa-
)r{eHrrfl o:r zonoc$epbr Ha xanoii-.iru6o aa4auuofi qacrore.

II
?Iterauue floJryqurr ua ftororpa$nu nr,rcoruo-rracrorHyro xapar(replrcrur{y

c ylreur,meHHr,rM ltoJlurrecrnoM rrolrex trpuBeJro rt ur,rcln o6 rlctroJlb3oBautrr
lyrHorolpoxoArroro $ororpa{upoBaHtrrr. cyrqnocrr ero cBoAtrrcff n ror{y, rrro
SarBop perrrcTpupyrcqeii I{LIHoI{a}repbI ocTaeTc.tr oTltpbrrbrr\r B TeqeHr{e He oArroro
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TIPOXOAA qACTOTHOTO AI4AIIASOIIA, A I{ECHOJII,HI,IX. TAR I(AH I\IAPHI4 BbICOT U qA-
cror, cHaHtr{poBar{ue rracroTbl r4 pa6oTa [epeAaTqr,rHa cuHxporusr{poBaHrrr c pa3-
BeprHoft Jryala sJler{rpoHHofi Tpy6Kr{, ro rrplr rrecxoJrLr{rrx [poxoAax ArralaBoHa
Bbr00Ttr0-qacroTHafl Xapaltrepr.rcrr4r{a II rfapHtr 6ylyr tstrAHbr B oAHrrx r{ Tex
H{e rlecrax anpar{a, B To Bperr.g Rar( paBJIr{rrHBIe rror{exr{, ne 6y4y.rz cr,ruxpo-
rrtrSr{poBa}rHbrr\[tr c pa6otoft crarrq[r{, 6yAy, BtrAHbr rra 3r(paHe B Br{Ae roqeH
rr froJloc, c Halr{Abrr\{ I{aApoM Ivrerlflrorqux cBoe r\{ecro. 'Iaxnl,r o6paeolr, npz
1\rH0roHparHor\,r [epexpbrruu qacrorHoro Ar{arraSorra r{ {ororpa$upoBaH[!r IIo--
JryrraeMbrx Bblcorlro-alacrorHblx xapaKTeprrcrlrH Ha oAr4H r(aAp IloJryq2rcrrt
cuuMnr4, BHarrurreJrbHo 6otee cno6o4nue or rroMex ($ur. 2).

l{H

/[?08

/ 3 .r ,[ o t ts\tda4

(Dnr.2. tlloroi'pa{lrs Br,rcorrro-rracror:rroii xapartrL}llrrcrrlr{1.r
a - IIIII llllorollpoxollHoiu (lo1'orpa(llrpoxarrnrl; i, - trprr o]Iilonlloxol(Iol\l 0or,otpfloilpotsarrrrr.t

Clegyet raliixe orrlerul'rr, rrro rrprrlrouerllre Nrrrol'orlloxollHoro {orolpa(iupo-
Iral{llfl /[aeT Ro3[Ioffinoc'rr, 6onee IIpaBr,rJIr,lro orrpeAeJrrrTr, lrr,lrrrrtraJrr;uy]o rracToTy

orllairtcrrrirr,rar{ nalt, 6narogapa 6r,rcr1tr,rlr Sryrtryaqr,r.flrr axrlJl,rry/{br orpa?nerr-
uoro cr,u'rraJra, npr,r o,ruronpoxollnolr $otorpa$lrpclnaulrlr r,rrrorAa rroJrytralglgr rr"-
TOarHble l,IJIlI Aall{0 II]lOllI,IROpe(lirlBlle AaII]rDte. I{Oue.rrrO, a{Sertr ATOrO t{eTOAa Ba-

rir,rcr4T oT noJu,rqecTRa IIpoxoAor] rracTorrroro /(uarra3olla, [p]rxo/Irrqr,rxcrr ]Ia oAurI
ria4p. 'lart riari lrrrcorlro-rrac'r'orrrafl xapartrepr,rcrr,rrta peAno rrerrrrercrr B Te-
tIeIII,Ic t-2nriru., ro 6r,r.no pcrrerlo,ltro cterllia oArloro Ita/(pa /loJrlI{IIa Balil,irfarr,
:[ n'rr.rrr.

C 4pyroii croporrbl, nepeHp6rnarr, aracrorrrbri,i 4uarraaou co cnopocrrrro
6o;nr,rueii, .rerr 2-3 lVIetllcen, npeAcrarrJrflJroclr Helpr.rerrJrerrrrrM. B carlonr ge,ne,

3a uperrfl,.B Teriellr're rrolrollol.o ]{nrrryJlrrc [el]eAaTrlrrlta, oTpaStilJrrrr{crr oT r,roHo-

c{eprr IIa lrhlcorc 500-600 nu, (,1rr't IIeIteAIto 6rrract/(JIrI cJIofl Il2) , 4ocrlu'ner
frp[errr{r.rna, noc.lregur,rii ycnecr paccrpor,rrLc.a ria B-12 Heui, arro npr.r rroJroce

IIpoilycHairrlfl upr,rer,rrrlllia 25 req 1,I /IJIr,rTeJrrrrrocrr,r r,rrrrryJlsca 50 ,4,tHcen.flDJlrreTc.a

lrartcrrnlaJrr,rro /lorycrr,rrrunr. flpia yr;eJllrrleHrrlr cltollocrr,r ne lrer{llbrrlrfl rrp.rrrrrJrocb

6rr pacrur,rpurl rroJrocj ilporryc]taill,rfl nplrelrrrrrrta, riro lrlllrleJro 6r,r n yucru-
trerrlrro ror,rex. tr4cxo4a lla erlrx coo6pa?fierrr,rii rr 6rurcl nr,r6partouper,r.fl rrepert]lbr-
rtrn Alrarra3orra rracror (go 22 ilIeq) B celi., qr,rcJro uepenpr,rruii - 6. Y.LtT unar,
'.rro flprr rrainAolr il]loxoAc qacrorrroro Ar,rauaBorra o6parrui,i xoA (rrnJrbr))

BarllrMaer onoJro 2 c,cri., o6lqal npo/IoJrHrrrreJrrrnocrb (ro'rolpadr,rpoBallrrfl
oAHoro KaApa paBrra t uurr,
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Ha rflrr. 3 rrpe4crar"rrcrra cxc]ra arrronrarurlec]ioro ]rcrpoiic,rna [ocJre ire-
peAeJrItI4 ero AJrrr lruoronpoxoArroro {ororpa{rrpoBarrlr.fl. }taH r rrllrl rl]eirirrenr
ycrpolicTne, SJleHrllrrrrecnr,Je rracbr rrotyT BnJlloaraTr, cTai{qlrm qepeB ltaitiAr,r0
5 lrnu 15 r,urn. Ilpc4ycrrotpelra rar{}r{e rrenpellrulHa.s lla6ora.

flpu uo,routenurr [eperiJlloqarcnx II 1 ua 15-uuuyrr{Lre r{Jrtr 5-nrlrny'rur,ic
ceaucbl crar{qu.rr BriJrroqaerc.fl ea 2 rrnrr. Ao rraaraJra $ororparfupor]aHtrrr. Iloc.,re
BItJIIoaIelItrfl BbIcoriot;oJrr,THr,rx rpar{c{oplraropoB I.IaailrHaerc.fl cltaHr4llorJar rrc
aracrorHoro Arrarraaoua. B peaynr,tare cpa6aruBauurr rrrparpolra B [oJrrr])u-
BoBaHIror{ peJle Horlral{r C coeyryuturcrr c riorlraiirorl ,4, tr car\ro6Jrorirrpyrcrqeocrl
perc P4 Ban{Hrrercl. flocte nperrpauleHlrn rona qepea ruparpou noHrarir
C coegutanc.fl c noHraxrolr ,4, rr Harrp.fllr{esue24o6ygerrroAarro r{a ueper{Jrro-
.lareJrb po4a pa6or II5 uu.a pene P5, r{oropoe, cpa6oran, Br(Jrroqtrr NroAy"rrflqum
u rroAacr uopl{aJrrrtloe rlaflp.fr}r{eutre ctrerq,eHtrfl Ha ceTny SJIeHrporrno-fiy-reBori
rpy6nu zHAr,rr{aropa 6. C nepemJrrorrareJr.rr II5 (npu [oJro]ner,rtrE (aBro]rar))
natrp.fllr{e}rrre 24 e rroAaercr{ Ha repenJrroqareJrb 1110, c Horoporo []lu ollrro-
lpoxoAHo]vl {ororpa{upoDatrr,rll [orraAaer r{a peJre P2, a [plr ]\rHoronpoxoA-
Hor\{ - ua pete P7.

A. }IHO|OIIPOXOAFIOE OOTOIPAOI,IPOBAIII,IE

HaupameHne 21+ o rrepea nepenilrouareilr, lf 10, pcte P4 lr nouraxrbr rroJrr-
prIBoBaHHoro peJre noAaercrr rra pe.rre P7 w P8. Pene P7, cpa6oran, .rspc3

Iiolrraltl'7 rogaer 21t e ua perc P2 (-repea [epeqJrrorrarent' lI 10), B pe3)rrr-b-

rare rrero cpa6o'raer ryJlr,c-xrorop rr ornpoercrr BarBop nur{onarrepbr. Otruo-
rrpeN,rerrrlo c ortrIr ilraroBoe pere P8, noBepr{yB xpyronoii rrepenJlrcrrareJrr, lril
oAI'Io uo"{o}I{e[rle, rroAacr Harrp.rrir{erru.e 24 I rrel]eB AorroJrarrreJrbrrbre ltorrrar{rLr
? pcre P7 va Bropyro ero o6uotriy; rar{trrr o6paaorr Dro peire ocraHerc.rr aa6.,ro-

IiupoBal{rrEr}r Io Tex trop, [oHa xpyronofi rrepeHJlroaraTeirr] rrlaro]loro pene ,P8

He IIepeI{JIIOaIrfTcrI rra CnO6o4rrrtfi IiorltaItr. IIpa aroru lloJloir{e}r?rrl nyJrLc-ltoTol-)
troBeplrcr ynpelJrcr{Hbre Ha }rerr A[rcnrr r.ra oAtrrr ey6eq. floc;re cJreAyroxlllx
IIIeCTI{ IIpOXOAOIT AtraIIasOHa II}rlU"-OnOtOp lloBeprrer Ar4Cr(I4 eu{e Ha OAt4lr 3)/-
6er1, rtonl'anlrr;3 a 4 ua Hopornoe Bpetrrr paBopByr qcrrrr rrrrrarrlt-tr fi)rcrroBor.c)
peJre, r{ crarrqr,Ifl ublliJrrorrr4Tca. Crc4onareJrr,rro, Ilecrrorpa }Ia ro, rITo ilorflplr-
BoRaHIroe peJre r{a}fiAr,rii npoxo4 Ar,rarraaoHa ornilrorraer 24 e or pene Pd u
P7, Hnnoriarlepa rI nyJrr,c-Nforop 6y41r1 cpa6amrnatr, ToJrr,no qepe3 KairiAEre

IIrecrr, rrpoxoAoB, rrelr /locrrrraercrr t\.rlroroIlpoxoArroe {oror.par!r,rpouaHlre
3Hllarra.

Bo r;peua lrpoReAeuu.rr rra)ilAoro ceaHca {orolpafrr,rpyercfl Arra rrai{pa:
ncpnr,rrt - [p?I orrrr/rNralrbHoii .ryBcrrsr,rreJrr,rrocr]I rrplretrHrrHa, nropoii - rrllE
uocrognnoi;i. 3ro o6ecnearl,IBaercir r{oHranraNr}r I t 2 ua rryJrbc-r\rorolte tr llcJre
P6. Hpoue roro, trlNreercrr Boarrolr{Hocrr (uepeHJrrouareJr.r, II 11) $orcrpa$rr-
pollaTl BblcoTlro-rracToTlrylo xapal{TellllcTrrliy ToJIbIto npII nocTotIHrroNr }rcra-
.[0rrrrr,r, flpn Sororpa$zpoBarlrr]r rpy6rtlr rrrrgr{Haropa B , oArroR peNrcr{HO

c rj6l0oT.tlo-rrac'rotnoit XapaHTepi4ctunoi,i B I(aAp BIrerIaTbrBaIOTofI Lracr{ u ua6o1l
Un{p, ynaaLrBarorqr{x Aary $ororpa$uporarrtrrfl, a raxirie qta{pa f rilrrrl 2
lllepxy ltaltrlla, yIiasbrrJaIotr{afl, rrlllr r(aItorI ycr4JIer'rrrrI cAe.rIaH cr.u.rlrort (7-
orlrr{ilr&J1Luoe, 2 - rrocro.rr}rrroe ycr,r.ueuue). lloc.ue4nee i(ocrrrracrcl pa6or,oii
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cfieqtraJtbHoto pe.rre, ycTaHo]l.rrerrHoto y errpaHa Tlly6lilt rI III,IT&Cr\lOl'O Ua]laJ-

.rreJrbrro c o6lrotltoii peJre P6.,(na rolo arro66r lurrr)rrrlafl c'IlleJIHa Ira d)orotlla-
$an 6ura rrzAr{a orrrerJrlllo, ocDeqarl rlacbr ltaAo r're 6oree 10 cen. flplr uuo-

roilpoxoAHou $orolpa{IrpoBaI{u}I Dro AocrI,Iraercfl rerl, r-tro rIplI rrorIoqtr
pene P8 Harlp-fllileHlre Ha rroAcr;err{)r t1ngnl, noAacrc.rr roJIblto Bo Bpe}r.fl Irlecrorot
BaHJIIorr4TeJrLHoro rrl]oxoAa A]rarraBoIia. rlro6rr rIN,IerL uoBi\Ioir(HoorL IroJry-
IIaTI, 0HI4IuI(I{ BbIcoTHo-aIacTOTIIbIx XApAI{TEPI,ICTIZIIT IIAqC, qETI IIEPES 1 ITITH.,

BBe/{e}ro rroJIoil{erlr,Ie rte]leI(rro.Iarer,t;r If10 (oAHolltoxoAIIoe t]otorpa{upo-
IlaIIEe).

D. OIIHOTIPOXOAIIOE OOTOTPAOtrIqOBAITI'IE

Hanpn;ttclue 24 s troAaerc.fl ucpe; repeHJIIotrareJIL II10 ua o6^uorliy pero
P2, rto'ropoc, cpa6orae, rroAaer Harp-Fr)r(cHuc rra rryJrlrc-,\rorop 1t ireJro Itr{rlo-

HaN{epbr. B crorr crytlns rrocJle oHo]rararru.s Broporo rrpoxoAa, coorBercruylo-
IIIero B Top oMy Ha[py cT,e]IHI{, cTarrql{a BrrIIt JrIoaIaeTc.fI.

B paapa6orme u rrorrralxe ycrpoftcrna AJIE anrorlartr{rlecxofi pa6orbr uolto-
csepuoli cral{qllle trptrHI{rIaJIIr 6orrruoe ytlacrr,Ie H. A. Casu.I, K). ?i. Heruuop
r'r B. I{. flrrJren, r{orollbrl{ anroll Br,rllax{aer ceoro 6laroAapnocrb.

1 J rrarr 1 9iC r.

Jlrrreparypa
1. H. A. Casus u A. H. A6paMeRno., !Ian. Hpur'lcnoft acrpo(pra. o6c., 17,

219,1957.
H{. y. P aiir, P. V, It n e x r, It. ,( e n lr c. Pyronogctno rlo Beprrlr(ailbrloNly

BorrArrpoBaHrlro rlonoc{repr,r. lla4-no AH CCCP, 1957.
II. B. I,{ eA Ir rr Ii o B a. llntepnpcrarlr'ra rr o6pa6ot(a Irolrorpa}Iu.. HI'I3NIIIP, 1958.
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AIiAiIEI,II,Ifl tlr\Vtt CCCP

I1 3 B E C T pI fi It P bI M C It O trt A C T P O (D II 3 I,III E C It O trl O B C E P B A T O P 14 !r

Totrt XXIII, 1960 r.

IIlyr{EpHAfl I{O.ITTITIECTBEHITAfl
CIIEHTPAJILHAfl HIACCTI@I4HAUI,Ifl SBEBA

CTIEITTPATbHbIX ITT.,\CCOB BB _ F2

il. ll'{, Itott.t r.ttoa

Paapa6otana cII0rerIa IIByrlcpHor"r rtonrr.re crneRnoii cnermpanruoir xlracclr{rlnaqnu
aneag A (cnenrpa",rrurlr.l llutepna;r R8 - Ii2) Ha ocrroBe r{3rrepexrbrx or(BrrBaJrenrnr,lx
xrrrprrE (I'77) nrfiurfi rorJrorrleHr.rrr B cneItrpax Drr,rx sBcBA.

B riaqcctse craultaproB npr.r H;raccr.lrpflltaqrll,r BBeBA no crrexTpa,Tlr,rrhrrr ltJraccarr B3fl-
TLI BaeBIUn crlcrellbr trIK, Iipt'Ireprlnrlll crefiTpaJrBlroro I{Jracca cry}I{rrJlrr B ocHotsHolr or-
HorreHirrr IIlr, lre6panlrnx ..rnnrrii. ,I{.rrn iiax4or:i BBeBltrn rrcrroJrhaoBaro n cpegnerr 6-7
IipIlrepIIeB. Cnenrpani,ul,te HJIacoIrI olrpeJIeJIeHr,I II.nn 86 aneag. Beponrraa orrr,r6xa o;1-
Horo onpeIIeJIeIrIIE crIeHTpa.IILI{ol'o r{Jracca paBua B cpelrrerr _[ 0,4 nOgnraoca, Bepofrrr{an
outlt6tra olioHrlareJrr-Hr,IxBHarIeltr.rr,-r cflenrpaJrrrrroro H"rracca paBHa B cpegrerl*0,16 noptnacca.

,l[;rl r.tannoii noc;rcnonareJlr,r{oclr'r orarrlapra}rrr [pr.r orrpeAeJreHr,tr.r ,11, c.tvE{I,I.irrr
3tsCBAIjI, IIIIeIOUIIIe IOcTaTOTIHO IIaAerfiIlble TIILIIOHOMeTpI,IqeCRIIe IIJIII IpynnoBLre napa.rt-
JIaRCIj, A"IIFI CBepXrrraIITOB - 3Be3/(r,I, BXOA|XITTe B npooTpallcTBeHI{r,Ie I-pyrrflr.IpoBr(r,r ro-
pfltulx BBeBA. Iipr,rreprlrur.r .&1, c:nyntl.ru.r'[,]/^ ,rrruuir Ifa-II, (ncx,rrrouar H"),,4{, on-
pel(e,rreEr,r tr,rs 90 aneeg BB - A5. Bepoailraq orur'r6xa oArrofo ofipel{eJreHflrr .&1, n cpe;q-

Hcrt paBna + 0?1?,13, Bepotrrlrarr olrur6na onorrqare.[Lfioro Brarreill.rfi ]lI , panaa B cpo;t-
nerr *- 0m,07.

IIa ocuosaRrrrr t{oJrrrrrecrBorrurrx onpclle.nenr.ri:t ly', tr Sp, [o.uyr1gsr1r* r ;lannoii ptr-
6ore rr pa6orax [1, 2], c'r'porrrcrt /lr.rarparnra cflenrp - a6conrornafi nellr.lr.rna. lJoor.tr
Il(lllo.rrr,Sotsallo cnr,tllre 400 arca;1. Ortrcr,IBacrcrl crpynrypa paB.urrrrHr,rx nocJreloBare.rrb-
uor':retl ua arorit l(lral'patrMe rr pacor'rarpuBaercfr rroJroir{eH].Ie rreHynEpHr,rx 3Bo3it,

Ana.-ltlatrpyercl 3Earienrre lryltepnoir Ho.rrrlrccrBeFr.Eor-I clertrpa,lrroi.i rt.rraccrrr{rr,1t1-
IlIllI B pnA\r /r{pyl.Ilx cIIcreM rl.,raccLtt[trtiau]rll 3Bc3J( n ee poJrr, I.[rr Eer{orouLrx tsolpo(,ol}
rlnarrru.r BBeBlurux arrrocrlep.

-\ TWO-DIIIDNSIONAL QUANTITATIVIT SprlCTR.,\t, CL.\SSIFICATION OF
BB-F2 STARS, by I. fuI . Kopylou. -A systcm of a tn,o-dimensional cluantitative
spcctral ciassification oI .\ type stars (B8 to F2) has been elaborated on the fuasis of
rneasureclintensities (14/r) of absorption lines in lhc spectr:a oI ilrose stals.

Spectra of stars on the tr'll( system rvere used as standat'ds for the classificatiol.
The ratios of lll7 of selcctecl lines servecl mainly as cliteria for t,ho classification.
In the rnean 6-7 criteria rvere used for each star. The spcclral classes oI 86 stars n'e-
re obtairled vith a probable elr'or of one dcternination (orr the average) * 0,1i of a
subclass. The probable errol of Lhe final Sp is on the avcrage +0,16 of a subclass.

Stars rvith suffioienl,ly reliable Lligonolretlic or gro[p palallaxes rvele used i'or
the detcrmination of M, of rnain sequcllcc sLals, ancl star.s rvhich belong to space gro-
ups of hoL stars for the deterrnination of M, of supergiants. T..Iz, of thc IIB - I{, li-
tres (n'ith the cxteption of II") wcrc usetl as clitcria for trI , rvhich ri'as cierivetl 1'or
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90 Il8-A5 sLals. Thc probable error of one delertnination of ly', is * 0'1,13 on the

d\rel'age, Thc p. e. of lhe fiual r,alue oI itrl, is + 0T1,07 on the ayerage'

'fhe sper:tlum - lurninositl, diagraru rvas obtaincd on thc basis of ly', and Sp of
the present investigation and also [1, 2]. ]{ole than 1100 staLs tlcLc plotted. The slruc-
ture of the diflerent sequences on this diagrarn is describcd auil thc position of pecu-

iiar stars considered.
The sign.iticance oI t,he l,no-dirnerisional quantital,ir.e specLral classifical,ion amortg

other systems oI sl,cllar classilicatiou is analyzed as ncll as its role in some problenrs
oI physics of sl,ellal atnlosp]reres.

Hacroarqarr pa6ora cJrylr{rr1' npo/-(oJIir{eHrrerr }la6or rro noJrr,Irrecrne}IIIor"I

crreltrpaJIbHoft Hraccu(trultaqlrrr 3rreBA, ]rponoAr,rDrrrllxcrr B tloc.rre4lrtre roill,I
rl ltpr,riucrr oii a crp o{a arrrrcclt orl o 6 cepn aro.p r,t n.

B pa6ore IIJ nponegeHaHoJrr,rqecrBCrr]ra-s crertrpaJrbrra.flriJlaccu{IrltaurlrI
81 aues,qrr cueltrpaJrLrrblx HJIaccoB F0 - K5 n 6rtrxtafiuu4x ol{pecrl{ocr.sx
Connqa. .[,na errx BBeBA a6coJrlorllbre ]JeJlrrrrflrrbr Aocraroquo xo]loruo IrI3Ile-

crrrrrr Iro Tp14r'orlolreTpr{rrecHr{rr orrlle/{eJIeHurIxI IIapa.IIilaIicoB.
B pa6ore [ 2] 6rrra [poBe[e]ra lrryn{eprrarl noJrrrrrccrBel{rlafl crlcl{r]rarr,natl

ri.uaccu$raHar{fla 238 parrrrl4x Birea/[ B crleltrpaJrr,llor\I IrtlrepR&le O5 - B7 -
onpeAe.IIeIrbr cnettrpairbHr,Ie riJrilcc6I I,1 a6corrorHr;re BeJMrrlrllbI 3TILY 3llC3A.

Cne4yrorqur{ uraroxr, ecrecrr}errrro, /lo.[]r{rra 6r,rna xrruT Lctl pa3lla6orHa

cucrer[bl ctler(Tp&Jrbrroli nracclr(rrrIt&l{r{[ BRe BA rIl]or{eiHyrotIHbrx crIeFirpa"TIr,-

rrbrx HJraccon - BB - F0. B pcByJlbrare Droro 6r,t,na 6rr coaAaua Aocra-
TOTTHO OAHOpOArra.fI ClrCTerIa HOJIrltrCCTIlCHrrOit CIIeltTpanriroli ItJraccuolrHa-
IIIITI BBeBA B lle0l)l{a [Itrl]OIiOlI lrIITepRaJIe CIeI(T]IaJILHLIX I{JIaCCOI} Ot O5

4o I(5.
flllr,r.uriLlr, Brrarlnlr0Jrbrro ycJro?rirrflroulr,ie ItJraccr,rd)rlItaIlIrIro BrleBA AaIIiroro

utrrepBaJra fro cllarrlrcrillro c coccArrlr,rfir (B2 - 85 u;nlr F2 - G0), cBoAflrc.g

rr ocrroBFror'r n cJre/I)rrorqerry: 1) c.na6ocrr, 6onr,ruuuc:rBa JrtrHIrr"I ri clreltrpax
ar;ea4 A r,t 2) naur,r.rlre Bllatrl4TeJrllloro trrlcJra nenyJrrrprlrrx BBeBA.

Paccrrol'pr,rrr DTu rrprrrrrrnrr 6oree [olpo6uo.
1. B r,rnrepr;anc BB - 1r0 irarn6oJre0 rpy/{r{El AJr.E nnaccu(rlrItaqrt,I BBe3Abr

Bg - A2. Jlr,trrtu, xalla(rellrrble Airrr cuel{rlloB 6onee ropaqrlx BBeBI{, B llroNl

ulirepBaJle rlpartrnrrecrtrr cxoArrr rra rrer. tr{e uau6o;ree clJIr:IrbIX JItrHrIri, I{a6Jrro-

Aalorquxcfl rr crreltrpax area4 B, BAecb ocralorc.Fr, Itpor{e BolIopoAlrr,rxl JII,IIII
riecrro.TrLrro rran6olce crlrJrl,rrrrx .rlrrrnrt I-Ie l, Jrr{rrlffl Mg II }, 4481 u Si II
).4128-3L, rpr{qcrr .rrl,Irru[ He [ 4onolrrllo cra6br yil(e AJrt{ anea4 89 - A0,
a B cnen'lpax A2 nornocrbro orcyrc'r'Byror. I4rrrencnnrrocru lnc JIIrIrni,l l\'tg II
r,r Si II r; Aarrlloxl urlTellBaJre NreHtrrorctr c lraNrerrerrrrerf c[enrpaJrLlroro ltJracca

BOCbi\ra. NrCAJrer{rlO. 6Orlr[ne cHopocrlr rjparr{errrr.s, Aocr],lraroque 300 rttfcen,
xaltar{Teprrr,rc, B uacrlrocrr,r, u /urfl 3Be3A A, ITB0ATIT r( ToN{y iI{e c)rqe-
crtle.HHylo AolroJlllr,ITeJlbHyro TllyAnocrb, SHarluTeJlblro pactullllr{fl Jrl{I1I{rI rI Ae-
JrarI onpeAeJrelrr{fl DItr}t{naJrerrrr'rLrx Irr.{l)rrH cJra6EIx rnnlui Becr,NrIa rreHai{ex{-

ItrrrxuI. Jluulrn llornl3or]allHErx r{eTaJIJIon n ETou clerirpaJlbrrorl IIIrrellBa.tre Ao-
loJrrrlro cJra6EI, LI It'ror{y i:ne l,Ilrrel{cuBr{ocrl, Irx orIeTIL rIcAJreIlIro rlclltterc.fl co

clrertrpaJlblrbli\I HJlaccorr, llcJreAcTllr{c uelo ToJIr,r(o oTl(eJrr,}rble, llarr6oJIee crlJr6-

rrrrre Jrl,rrrr4r{ NreraJrJror} rroryr 6rrrr, rtcuorbaoBarrbl AJLrr clenTllanr,r{oii Ii.rraccIl-

$irrtaqr,rlr, rrl]Lrarcxr c oTrlocl,rreJrLrro 6o.',rr,ru.ulrn orun6rtalrn.
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jlunng K, Ca II,4ocraro.rHo ctrJrbrra.a y?fle AJr.rr aeee4 89-A2, He uomer,
H COII{aJIeHI4IO' CJIy}I{IITL OAFIOSHaTIIIbIM ItptrTepI{eM CIIeHTpaJIbHOIO HJIaCCa

BCJIeACTBI{e xopouo trBBecTHbrx aHorlIaJIZft B ee rroBeAeHr{tr B gTux r{ 6oJree
rro3AHi4x crrerirpaJrbHbrx noAr{Jraccax A. ,(nx cnepxrtrraHroB oHa Boo6qe He

LIolHer 6rrr:s rcuorbsoBaHa EB-Ba ee qacrzqHo MextBBeaAHoro IIpotrcxo]r{Aerrr{fl.
B6ureu clexTpaJlblloro HJracca A3 Mnoro'rzcJferrllble lrvHwuuourrBoBaHHr,rx

lleraJrJroB, B rracrr{ocrr4 trrrrn:uu Fe II n Ti II, craHoB.srcrr AocraroqHo crtJrbrrhr-
rrrl, BcJreAcrBr,re qero nnacclr$lrraqzfl BBeBA A3 - A7 cranostrrcfl cpaBHrr-
TeJrr,Ho nerxoli u 6o.nee roqHoft, qeM Ar,s anea4 89 - A2.

2. ,(ona sneag A c [eHyJrflpHbIMIr ctrexTpaMtr oxaBbrBaercfi Becbrvra BHarrrr-
rerruor?. 3ro cr;rcuo BarpyAH.fier roqHyro xnaccufizHar{zro BBeBA A no cueri-
rporpaMr{aN,r c yl,repeHuofi z sbrcoxoft 4zcuepcueft. fpy6ax rnaccu{zxaqun
anea4 A c oqeHr, Hr{BHort gucuepczeft, ropflAna 200-300 L/nu, He rrpeAcraB-
r.ser oco6brx BarpyArreHnfi, raH HaH Ar.s HopMaJrr,rrErx BBea,q A (onycxax cBepx-
rl{raHTbr rr rler(yJr.spurre anea4rr) urrre}rcuBrrocrb Jlur{tru K no cpaaue}rurc c Bo-

AopoAHbrr{Il ltrurtrlu.trr.rrBJr.rrerc.E ocHoBHbIM r nau6onee rryocrBurerbubll{ Kptr-
Teprrer\r cler(rpaJrbr{oro HJracca. flpz 6onee roqHori Huaccu{uxaqzu c nr,rcoxofi
4ucrepcueft Heo6xoAI4Mo rlpl{rrzMarr, Bo BHuMaHtre HaJltrIlze BHarrtrTerbHoro
artr[cJla (go 100/o) [eHyJr.EpHErx BBeBA - BBeBA c MeraJrJruqecnuMu JrrrHu-flMrr
(no rr,rHuau BonopoAa u MeraJrJroB cner(rpaJrbHnrf, ruacc F, uo tzuzu I(, Ca II
crrexrpaJrblrrrrt xracc A). Tovuaa rraccz{uxaqtrfl BBeBA A ycromuxerca,
Kporle roro, Ba crrer Harrlqu.rr B rdHrepaare BB - FZ trenyJrfiplrblx BBeBA

c aHor[aJIr,Hr,IMIr r4 llepel,IeHlrblrrfi I{rrirelTczBHocr.aMZ ;fluttuilt IreKoTopr,Ix
DJIer,reHroB, B qacrHocrtr nunvit Mg II, Si II, Sr II, Eu II, Cr II, Mn I, Ca II
fi Ap,,- TaH HaBbIBaeMr,rX CleHTpaJrbHO- tr MafrruTrro-[epeMeHHErx sBeBA

tuua A. Cparurareur,Ho peAxue BBeBAr,r A rzua ). Boo, Jre?fiarqtre Erzlne rJraB-
nofi uocre4oBaTeJlblrocrtr, Tal{?fie fioxaabrBalor crrenTpaJrbHrle al{oMaJlrrr{.

B nacronrqee BpeM.fl eqe He pemen oxouqarerbuo Borrpoc o roM, .flBJrrrrorc.fl

JItr ynasarlHbre rtrrrbr rrexyJrfipHbrx BBeBA u HopMaJrbHbre BBegAbr nrop$otorlr-
qecHfl o6oco6neunr,rMtr rpy[[ai\{tr BBeB,q, BaH[MarotrItrMtr BrroJIHe olpeAereH-
HbIe o6racrrr Ha AuarpaMrvre cuer{rp - a6conrorHa.fi Beilur{v&at v[tv. trIvreerc.E

6otee ur'w Meuee HerrpepbrBlrr,rfi uepexo4 or BBeBA c HopMaJrbHbrMZ clenrpaMtr
H BBeBAaM, B crrexTpax I{oropbrx ua6nrogarorc.E pasflzrrHoro poAa auorvraJrtrr.

Ero o6crosreJrrcrBo BacraBJrfler oco6euuo rqareJrrr{o no46zpar:r, rnac-
cuSuxaquonl{ble Hpureprrr{ HaH AJr.fi orrpeAeneuzrt ctrer(rpaJrb}rtrx nJraccoB,
TaH tr AJIf, orrpeAeJreHr[.fi a6cotro:rnrrx BeJruqrrr{ BBeBA B groM zr{repBaJre crrex-
TpaJlbrrbrx I{JIaccoB.

Ouenzguo, qro Ailfi 6otee ncecroponneri xraccuszxaqr{u BBetsA yHaaarr-
HoIO ErlTepBaJIa AoJrlr{r{br rrptrBJreHaTr,cfl I{ Apyrue xapaHTeptrcTtr{ntr[, B qa-

crHocrz rloxaBareJltr I{Bera. B lracroarqee Bper\{fl ycral{oBJIeHbr rrexoropbre
BaB[crlMocrtr r{effiAy crrexTpaJrBHbrMr( oco6ensocrslrz lenyJrflpErrx BBe34

B yxaaalluoM zHTepBaJre r4 trx IIBeroBLrtru xapanTepucrtrr(ar{[. Hanprrr.rep,
rroxaBareJlu qBera (MeraJrJrrrqeoxtrx) anea4 6otr,rue cooTBercrByror c[enTpaJIb-
HBIM ItJraccalr, uaft4euublM Iro JIuHtr.flM Mera.IrJroB, qeM HafiAeHEbrM rlo nuHzu K,
floxagareflr IIBera rrexyJr.rrpubrx BBeBA Trrna A coorsercrByror rrecHoJrEno
6onee pauutrr\r cnenrpaJrr,Hbru rroAnJraccaM A, ueu re, Horopr,re olpeAeJr.Erorcrr
Eo CleHTpaJIrrHbIM JIUI{r'[T\I, I{ T. A.
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s 1. CITCTEMA aKBI'IBAJTEHTHbTX mrrpull JrI,IHr,rff lrofJlorqtiHr{fl

,(,rr 6o,ree paqlrolraJrr,Horo nr,r6opa Hpr4reprdeB xraccu{uxaquu neo6xo-

Ar{r{o olpeAeJlr,rrr,, rlo Bo3Mo}r(}rocrtr[, 4ra 6onrurero qlrclta BBoBA B paccMar-
prrBaeN[oM crrenTparbrrol\[ trHrepBaJre, oKBr{BaJIeHTHbIe mtrptrHr,r nu:r,:zir [o-
rJIoqeHr[.a B Aocraroaruo oAr{opoAHoia: cECTexre.

fitn 62 anes4 BB - F2 uanrr 6rrru onpe4eJreHbr aRBr{BaJrerrrur,re xruprrr{br
(W^) nwuuft. rorJrorrleuurr rro crenrporpar{NraM c Atrcrrepcreft 75 A./,*tu, r'o-
lryqenurrrr s 1953-1956 rr. n ]tpr,rmcnoii o6cepnaropzn. ,(etaJru orpeAe-
JIeHr4.rr 77^ s cneHrpax orrrx BBeBA onucarrbr n upe4rr4yqefi pa6ore aB-
ropa t3l,

,(.rrn uecxoJrbnr,rx anea4 BB r{cnoJrr,BoBarrDr AaHHr,re o W7 rro otrpeAe-
JrerrrrrrM A. EonpuyHa l4l. fltn BHaqr4refibnoto q?rcJra BBeBI r4cloJrrBoBaubr
rar{H{e orrpeAeJreHr4n Wt, tnnmfr. norJrorqeHr{rr, rrprrBeAe}rHbre B pa6orax ts-Bl.
,(rn nocrurir 3BeBA B crrenrpaJrbr-rol,r rlr.rrepsare F0-F2 lrcuorb3oBauur W1
aa It]. lnn necroJrr,H[x aneag 6rrnu yrrreHbr orrpeAeJ]eHtrflWt rto crrenrpo-
rpaMMaM c srrcoxofi ;gcuepcueft.

Bce nepevncJreur-rbre otrpe[eJre]rpln Wx 6rrnn cnepenr,r B eArruyro (craH-

laprrrylo) crrcreMy 14 ycpeAHeHbr saTeM c yqeroM rrpEMeplrbrx BecoB, trpfi-
rrr{carrHr,rx Ha)r([oMy orAeJrbuoMy pnp,y Wt,. Ilonyueuue (craTrAaprrrofi> cu-
cTeMbI W7 lrilLrwia IIOTJI0ITIeHIIfI AJIfr 38eBA parrHnx cfleI(TpaJrbHbrx l(fiaccoB
orrcauo panee [2,3,9].

B n:rore gnn 120 aneag cnetrpaJrr,Hr,rx HrraccoB BB - F2 MEr r4MeJrtr

orrpeAeJreHr(n Wx tunwfi- [orJroutreHr,rrr B craHlapruoft crrcreMe. fina 32
ua o6rqero qtrcJra BBe3A r{Merr{cL onpeAeireHrrfl wt. roJr},r{o Jurfr Jtv:P.Vfr"

BoAopoAa.
Cnucox 120 aeeeu npr{BeAeH s ra6il. t. 3neagouxa y rexyuero r{oMepa

B [epBoM crou6qe oBr-raqaer, qro x 4aunofi BBeBAe r{Merorcrr ilpuMeqaHtrFr
B nonqe ra6rr4q6r. Bropoii - nsrnrii cron6qrr uoncnenuii He rpe6ylor.
B urecrorr rr ceAr,MoM crofl6qax rrpmBegelra rrcxo[rraa a6conrornas BeJrtrquga
BBeBAbr rr BepoarHafi oma6xa ee orpeAerreuzr (crrr. $ 2). B BocbMoM -
AecaroM rr B AByx rrocJreAuux cron6qax [pr{BeAeubr coorBercrBerruo peByJrb-
Tarr,r Horr4rrecrBeHrrblx oflpeAeJrer{tri,r. Sp w fl[u, a TaH]fie qrrcJro ltptrTeptreB
rr BepoarHbre orur6nz onouqareJrr,Hbrx BlraqeHzfi Sp rt M, (S 3 n 4).
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Ilpra,neuauur n ra6lu4e I
L M u onpegeJrerro iro npr.rEalJ]e?r{Eocrrr m accoq[aur4r4 Oplron I, m6 - M :7m,7 .

Bnaya.nr,no-gsoitrafl, ADS 3823. Cuyrrlrx: 7m,4, g,, 
- cnextpansso-Asofisas,

P : 9d,9 [I2].
2. cnenrpaarEo- r.r BarrreHEo-gnoiiuar; P : 180d, aMrurtrryAa - 0m,1. Buayanrro-groft-

sas ADS 11169, cnytuur: ttm,0, 1'7'. Ma orrpeAeJlel{o no rpauaAJre}r{Eocrr,r 11 acco-
qlratrnr{ Sgr III, B, mo-M:L0m,9 V2l.

5. 8r.r31,6fl1'so-gnoiruax ADS 940.

6. Anronr. Satuesso- rr cner(rpaJrrao-gnofiuaa; P :2d,807. Buayamuo-gnofisas ADS
2362, cnyrwnrt 12m,58".

7. SseaAa n flnea4ax. Mu:10m,35 uo ms- M :5n,25,
8, 3nesga Be.

9. Cnerrpanrro-naorlraa, P : 6d,39.
11. <Itpelrui.renax> areaga?

t4. M ?) oflpegeJreno I no flprrrlaAJre]r(Eocro H accoqr4a[rrr Cam I, mo - M : L0ry,2 LLZI.
15. M1) orrpeleJrerro nonprrEaAJrelr(EocrEr( accoqrraqfirr cyg v, c, mo-M:1,Lrn,5U2l.
16, MuorpeaeJrego no nprluaAlrerflEocrrr K accoq[aqrr.r Cyg lY, C, ms- M : LUnJUzl.
19. CnexrparrEo-neper\'reHraf (xpoMoBo-KpelrrraeBag) BBeBAa.

20. <Marnr,renaar auesga?

21. Braayaarro-4noiirax ADS 13524, cnyrunn: 8m,7".
26. Braayaruuo-4nofirax ADS 12026, cnyrrrrn: L2m,6' ,

28. Cnexrpamso-[soiiuas, P : L?d.
31. Bnayamuo-AsofiEas ADS 16944, cnyrrr4n: !.Lnn,6'.
32. MD orrpe4eJreuo rro nprrnallJrex(rrocrrr H accoquaqr{u Cam I, mo-M:L1rn,2 lL2l.
33. IUI 1) onpeAeJiego rro npr4gaAJrerr(Eocrr{ n accoqrraqur4 Mon II, mx-M:9tn,8 ltzl,
36. <I(pervlrraeoaa,> aaeaga? Cnextparuro-Esorinafi, P :5f .

37, Brayamro-gnoliuan ADS 9757, crryrEr,rr{: 7m,0. P:90lrer. Cnemtpatrno.lnofirar
c [ByMrr crenrpaMr4, AM :0m,75.

38. Br.rayaruuo-gnotiraa ADS 12880, cnyru?rn: 6m,4,2', P:32Lrot.
39. Braayaurro-gaortuaa ADS 94, crryrnux LLm,4, 75'. Cnexrpanrno-gnor?uaa, P :

: 96d,8. Cuemtpamno-flepeMeguag, (MarEr4eBafi)) BBeBAa.

40, Br.rayamno-nnoiiuar ADS 3572, crryrEr,r(: 8rt,9, 6', G0.
43. B agpe cnorrJreur,ra Eolrruror"r MeAseAr,rqhr. Mu onpeaeteno rto rpynroBoMy [apaJr-

JraHcy.
44. B cnon.neslru Borocrr Bepontrxu. M, no ms - hl : 4m,4. CnexrpaJrBlro-repeNrerrgafi.

t)-L
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45. B cHonneurau Borocrr Beponr,lxr.r. Cnenrpa,rruo-nepeMerruarr, (xpotroBo-crpouqr.reBo-
eBporrr4eBarr) BBeBAa. Blraya,rrruo-nsofisas ADS 8568, cnyrulr$: 6m,7, 1,45, , A3-
BBeBAa c MeraJrJrrrqecnrrilrlr Jrrrur.rtrMrr, gnortnan, l4m, 2'.

46. B rgpe cnorrrleEr.rfi Eotrurofi lVleflseIruu. Cnerrpanr,no-IBor,ilran, P :4,2 rcaa.
Cnentparsro-fiepeMeurrafi, c;ra6o ,nr,rpamerruafi (xpor,roBo-eBponr{eBarr) BBeBAa.

47. Br,reyanrro-gnorinan ADS 8706, cnyrrri.rn: 5m,4, 20', F0V. CnenrpaJrrrro-[ Nrarunr-
Ho-fleperreulrafl, (HpeMnr,reBo-crporqr4eBo-eBporrfleBarrD BBea[a, P:5d,47.

49. 3aruenro- u cflefirpaJrr,Eo-ABorlEax, .P : 17d,4 m : 2n',3'l - 2m,4t.
50. Bnayanrro-Asofisas ADS 10087, cnyrrrlrft: 6rtu,1 , P: L33 rola.
53, Cuprryc, Br.raya"ntno-rr crenrparrrro-l{Boi.ruafi ADS 5423, crryrur.rfi: 8m,4,8,, A5-

6eruft Hap.rlrfi. P:50,04 roga.
54. I(patuax crrcreMa ADS 61?5. Cnyrnr.rn Bi 2m,8,6", A5m (HD 60178, eneaga N g7

B EroM cnncne). Itourorenr C: YY Gem, 8?",6- 9m,1,,73'. Bce rpu noMrroEerra
Itparllort ctrcreMrr (A, B u C) -cnenrpaaruo-groliurre, fieprro1r,r: 2,9, 9,2 w 0,8
AHA COOTBeTCTBeEIIO,

55. R rgpe cnorllrelrr4fi Eorr,urofi ilIegneglrqn. Irlueet nepelreurryro JryqeByio cnopocrr.
56. Buayanrro-gsofiuar ADS 9744, o6a HoMnouesra o;1rruar{oBoll rprocur -5m,2.57. Itparuan cr.rcreMa ADS 11336, crryrrrrrrru: 7n',9, 4' t 7n,3, 89".
59. Bnayaurno-gnoiinaa ADS 2565, cnyruum: |nt, 15'.
61, Cnexrpansno-gnor?xar P :7d.
62. B cxon.nenr.rn h,X llepcea. M, ro t1x()- M : l"Lm,85 U2l,
63. MD ro rpraua[rrexrEoctr r Cyg VII, A, nls-M:8m,20 1121.'
64. IUI, rro ilprrraAJrerfiEocrrr H accoqrraqrru Vul II, nzo-M: L{n,2 U,2).

65, MD no rrpr.rrraAJre?fiEocrr{ ft accoqrlartrr{u Cep I, C, n'ts_ M :9m,75 l'121.

67. I(paruar crcreNra ADS 2080, cnyrrr.r( B'. 6m,2, F7, cnyrrr,rx C: t)nx,2, 14', I<5,
68. Buayanruo-gnorirar ADS 4556, cnyr:rux: 10m,5, 15'1. Cuenrparrrrro- rr 3arMerruo-

Inofisas, P :4d,0, c[enTpaJrbrrrre Hnaccr,r o6olrx RorlrrroueuToB r\0p. mr: rnz,

aM : +\rn,75.
69. B a4pe c,HollJreEufi Eorr,u-loir lVlegae4raqsr,

72, Br.rayanruo-gnofiuaa ADS 8891, cnyrrrrrn: 4m,0, t4', A2-HD 116657, ( UMa B
("1\l! 73). Cnexrpamuo-gnortuaa, P:2Ld. C orlrlnr BBeBAaMTI r,rl.teer o6qee co6ct-
Berruoe ABrllr{enr{e areaga HD 116842 (Ni 98 s arolr cnncHe). B cronnenur,r Eom-
uroft Megneguqrr.

73. ( UMa B - aaeaga c r{eraJlJrr.rrlecxr{rrr,r Jrr,rur.rflur.r, Cu, npr.rlre.r. H N! 72.
74. Bneyanruo-gnorluan ADS 9778, cnyrur{Kl L}m,3lo. B cHonresr.ur Boururoii Meg-

BEIIT,IIbI.

75. Buayanruo-Atsoi{Eafi ADS 10374, noMrrorreur A: 3nx,2, crryrrrrr}t: 3m,7, LM :0m,5,
77. Br,rayarr,no-gnoiirax ADS 17022, cryrsr.rx: 8'?,0, A0 lb. ll1) r]o npr,rEallrrex{Eoc"rr

n accoqr.taqtln Cas I, A, nt.s-M : ffn,)Uz].
81. Bnayarirno-gnoriuar ADS 6961, cny?Hun: 9m95, 10'.
82. Brayaurno-gaofinar ADS 7292, crryrrrr{fl: 6m7, 3',
84. B agpe cfiorrJreurrs Eonr,ruoii iVleAseArqr,r.
88. 3gea[a c rreraJ]Jrl{qecxllr{rl Jlr,rnr{rrMu. B cxonuenl,rr.r Borocu BeponrrrtLr, fuI , ro

nts- M :4m,4.
89. Cnexrpanbto-nepelueuuan. B cxounenun l3onocrr BeponuHtr, IUI , ro tn()- M:4m,4.
92. Cnenrph.rrrro-4aoiiraa, P :3Ld.'
93. Hepaaperur.rrlras acrpoMerpr,rqecr(at gnorlnar, flepelrennaa JryqeBaa cl{opocrr,.

94. Itone6arus 6;recna oxoro 0m,1.

95. Cnentpanr,so-AsofiEas, P :LO?d.
96. <Crpon4ueBas)) BBeBAa, Itparraa cI,ICreNIa ADS 1860. ltorrnouerr L: 4n, ?; Houro'

uesr B: 7m0; Hourouesr C'. 8m,2, 7".
97. Ssea[a c Merarrlr.rqecnr{Mrr JII,IETIEMu. Cr'r. flprrrreq. H J\} 54. Cnentpam'uo-Arofinas

c 0AEr{M Ea6riIoAaeMbIM crIeKTpoll'
98. Cu. rpr,rrreq. x i\! 72. Ileper.terrar JlyqeBatr cropocrB'
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10t. CueHrpam,uo-gnoliuan, P : 1"4Ld,

102. Buayarsno-gnoiiuar ADS ?114, cnyrrrr{H: I\,I1, t0??1,8 (tecuaa gaor-tran Ym,4,1,(n,7).
105. CneHrpanrno-gnofiran, P:t0,5 net. <Xpotrtono-crpoEqI,IeBo-eBpoIrIteBaE) Iilarsl{r-

EO-nepeNreHEaE 3Be3Aa.

106. Buayanruo-ABor-IEafi ADS i0022, cilyrullr(: lttr, 22'.
i1i', M-;';;p.n.i""i no upr{rraArrexruocilr R rarranrr{rrecnorry cnoulreur.rm NGC 457,

trts-lll:tZm,6.
108. Saruenro- r,r cnel{rpailr,uo-[noIluag. An'tnltrty4a -0n',7, P :27 net.
ttt. Buayamno-gnorfuar ADS 5983, cnyrlrrlx: 8nt,0, 7', K4'
113. Buayamno-gnoriuaa ADS 6109, cr)'rEUR' lzrtu,3'.
114. Buayanrgo-ABgfrnarr ADS 8630. flpnocrr.r r.r cfleltrpaJllur,Ie Hltaccbl 3Be3[ A u B olltua-

xonr,r, d: 6".
1t[5. I{epaaperrr,rtrrafi acrpoMorprrqecnaa guor)inar , P: t250d.Cnextpanrno-gnotlnan.

116. I{panrar cl'lcrerla ADS 14787, cIrYrHIlHrl: 8nx,0 (P:50 ret) t L2m'3, 93'' x'I3'

Cnempanrno-1sotfurafl , P : 0d,14.

S 2. CTAHIAPTIILIB SBIISALI

tr'Icxogur,rlru cralrAapral{lr nplr ltJraccu$unarlutr 3Be3A rlo clel{TpaJrbrIblri

HJraccar{ cJryffirIJIII (naIt u B lla6orax ll, 21) 3BeBALI, HJlacctr+uqtrpoBaHHlle

B ctrcreNre i\{K. B HaIuerI t\,IareIlI{aJIe (ra6n. 1) lnrul n.flrb BBeBA He 6lr.rllr I{JIac-

ctr{uqupoBaH},r B c?Icrer{e MK.
.(,lrr or6opa cralrAallroB rrlltr nJraccrr$uHaqlrlr BBeBA rlo a6conrornofi uelr;r-

quue flput{eHflJ]ncr, B oCHOBHO1{ ABa [[eTOAa. Ar1fl 3Be3A IJIaBI-Ioit [OCIeAo-

BareJrbuocrz BeJrurrr,ruu NIo onpeAeJr.sJrlrcb npeul,ryqecrBeuuo rlo rp]IroHo-

t{erpllqecnllM napaJrJrancarr 1r rpyfinoBr,Il{ napaJlJra1caM (Ailfl aIJIeHoB ABrl-

xtyu{eroc.rl cItoIIJIeHufl Bonrmofi Megoe4vrqsr), AJIfl cBepxltrrauroB - 
IIo

IrprlHaAJre)fiHocTrr 9Tr{x BBeSA n rrpocTpaH0rBeHl{bll\( IpyIIrIl{poBltar{ Iop.stIllx

rtrraHToB E cBepxrr{raHToB.
B o6qeft cJIolI{HocrtI AilfI 47 ns 120 aleag (4na 40%) 6wnw orpe[erleHbl

Mu c nepo.rrrHori orrru6xofi o.il{ He 6onee -l- 0*30, Alrrr 32 u:eep, (270/o) -
c 0'"30 a ou, < 0-60.

Tpl6ouolrerptrarecxr{e ilapaJrJrar(cbr 6r,rnu ng.nrrr pra O6lqero r(araJlora rp!I-

roHor{erpzqecprrx fiapaJrJraxcos [10]. fpynuonrre napaJrJrarcbl AJr.rI ceME sBeBA

B .flApe rroro1a Eonr,ruofi Me,qne4uqrr 6r,In[ sa.flrlt 113 pa6orbl O. Srreua [11].

,{nn cnepxrrlrarrroB M.,, 6wttu oflpeAeJreribr. TaH, ItaK aro tr3Jroxtello B

12, t2l.

S 3. OIIPEADJIEHIIE CIIERTPAJIT'HLIX ITJIACCOB

flpunqllu HJIaccI{$trRaqzI{ 3Be3[ BB-F2 He orJltrqaJlcfi IIo cyqecrBy oT

rplrH.rrrolo rprr HJlaccr4SnHaqnu sBeBA 05 -87 l2l zrltr F0 - K5 t11.

.(;ra snes4 paar[qrrErx r(JraccoB cBertrN{ocrrr (aa ocuonur,re HJraccbr cBerI'I-

r\,rocrr4 6rrnu upuuflrll V, iII u I) crpolt;Irlcll r.pa+mtlr saBl{cllMocreft W^

Hau6oilee cI4JIbHbIx JrlrHtrI,i trolJlonleHtr.a oT cIIeKrpaIL.soIo HJIacca. lpaSraxu

cTpouJlucr AJIfl 6oJlee ml4poxoro ZHTepBaJIa cfier(TpaJlbHblx HIIaocoB - 0r
85 4o F5 - gna 6onee yBepeulloro BrIflBJIeHTLE xoAa artrx saBl{ctrMocreit

n1lluau rpaHr{r{ trByr{aer{oro rrHrepBaJra (BB - F2). IIpu erorr AJLfl sBeBA

85 - 87 u F0 - F5 ucuoJlr,BoBaJrucb orIpeAeJIelII{nWntta pa6or 17, 2 ,9),
cBeAerrHbre B crarrAallrnylo cr{crer\{y, II c[eHrpaJILIIbIe HJIaCCbI B CtrCTeilIe MK.

t 5(;



llpn nolrorqrr rar{Ex rpa$unon 6r,rnu oro6parrr,r Jrrrrrr{rr, rrau6o,nec nprrro/'(
tII{c /\"rlfl rtnaccrtrpnriaqr.rr,r. .I(a"nce 6ruu o6paaoBarrEr norr6nnarlru nlrnuft, re-
jlyrqrrx ce6n 6o.uee trJrlr tr.relree cxoArlblNr o6pasoll rprll rrsrreHerrrrlr cfreHrpaJrr,-
Irbrx riJraccoB lr HJlaccor cBerr{r,rocrr,r. Drr.r nou6utraqnrt (o6rqunr uucnou 21)
6rrnu r,rcnonr,BoBalrbr n 1a;rrneiiu-rer{ AJrrr rinaccu$uxar{ur,r BBeBII no cnenTlla"rrrr-

rrbrrr nJraccall. Cnnoon r,rx [prrBoAr{rcq u ra6.u. 2.

Ta6nuqa 2

JIIIHIIfl LIiTII r{orr0rrrrarlr'rfi
JrIrrrrii

IITITCpDaJI cncrirpaJrErILrx
riJraccoBNp

tt/tr

t
2

J

4

5

6

7

8
()

10

11.

t2
n1

t4
i(

i6
t7
18

19

20
2l

x 4471
). 4026
I 3820
l 4388
),. 4144 + I4009
)r 11267

). 3932r

).4128+I4i31
i' 3B5z+ -l- 

^ 
3856 -i- I 3863

),44gL
). 4173 -l- ). 2r179

)' 4549 i- )' 4584
I 4352

),4924

^ 
11300 - 3 -l 2 ), 4417

7, 4300 - 3

),4048 -l )\ 4227

). 393{t f )r 4078

I 4005 + )' 1fi31 - lt

i. 11385

).4340 -i- )\ 4t0l

HeI
HeI
HeI
IIc I
I{e I, (Fe I), }FIe I
CII
I(, Ca II
Si II, Fe II + Si II
Si II
I'Ig II
Fo 1I,(Ti Ii), (Cr II) i- llc Il
T'i II, Fe II -l- Fc II
Ie II
Irc lI
Fc lI, Ti II -l Fc II, il'i Ii
Fe II, Ti II
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IIy f IIs
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A0-F0+
89-A7+
B9-A7+
A2-F2+
88- 12+
A.5-F2+
A7 -F2 -lA7 -F2 +
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li,lrvx Iloc.rreAHlrx cro;r6qa,r Brrari ( -]- > oattaqaer, rITo i{aHlrar{ rioltSrtua-

ilrll rlo)Iter 6r,rrl trcuo.,rbBou&rrtl u lia,reorr.]e IipJ,ITellr,r-rl II Ba rrpeAeiloNI Aanlroro
Irlrrei)Ila.[a co cropolrhr Bria]ia, iuilli (: ) oBIIar.tiIer,.tro r6JIttBlI orxietlcllHoI"I

DTrltr{ Brrariorr rpaHrrqbr i,lr{TepraJra npr,rrepui.t cneIirlla.TILI{oto H.rIacca, BItJIIo-

uarorquit AaIrH)rlo nolt6lruarlulo, oI{tt3I;IBaerc.fl Ileyllepelrllbl}r.
B Ha.recrre IrprrrclilreB crlel{Tllfl,rILlrolo I{JIacca }tcrIoJIr'BoB&JItrcb ItuIi or

rromeHlr.fl Irllr, erux xolrr6t[talllrt:i, rali 1'I SHaqeHurl 1'[r, ueriocpeAcrtsellIIo.

Cur,rcox lrcro.Tr;BoBar{IrbIX ItpLIrreprIeD rlpI{BeAeH R Ta6.r. 3.

Bo uceu ulrrcprraJre 88 - l'2 r,rcuontayercx 2l rtptrtepr'tii (ra6;r. 3) 4nl
xraccr,r{unaqllrr rro cnenTpa"rrLrlolrSr 1i.4^""r,. f{;rx rtam4orl BBeBAbI r{cIroJILBo-

BaJrocL or oAuolo /1o i(ecflrrr npr,rrepr,rerl (r; aanrtcnrrocrlr or crlexrpaJrr,I{oro

fiJracca BBeBABT, rrr,roJra rnrrnii c r.rBBecrHbrvrrWr,Ir Ap.), B cllel{}Ie}I III0crb-

ceMb npLrrepI,IeB.

Ormrr noru-rec'rnennoii rinaccltrfr,rtta]lr{ll BBeBA 05 - B7 t21 u F0 - t(5

[1] uoraaa;r, qro ecJrrr r,rcxoArrrr] ]rB rroJryrraer{oro Ea}Ilr cuexrpoSororrerpu-
qecHoro IraTeltrlaJra, ro IIpII oIIpeAeJreI{I,IIt cileHTpaJIbHLIx ItJIaccou u a6co-

rlrorHblx BeJrtrlartrH ljrloJrrre l{ocraTorrrro oAiloro upu6.urarxeulrx. flocne4}rroq}Ie
rpu6.unlnentrE oriaBr,IIlaIorc.fl Ir3JrrrllHr,rrruI IJ ocIIoIJIroNI r,re-aa ourlr6oH 1r o[]le-
AeJrerrrrrr r{crroirr,Bye}rnrx T4lr.. flocrorry R l{acro-flIqeli pa6ore AeJIaJIocr, roJILIio

oAr{o (neproe) uplr6rntrrenlre. Cuertr:parr,ubre I{.rraccbl, orrpeAeJrel{HrIe AJIrI

HalnAol,i BBeBAr,r ro p&BJIrrrlIrr,rNt l{llnrcpr4flrr, ycpcAIIrr"[I,Ic6, IJbIBoAIrJrca cpe/{-

rrr,ri.r cnenrparr,unri,t H,rIacc BBeBAr,r u lrepo.flTlra-t ourn6tra ero orr1]eAeJIe]II{fl.

Cucitrparurble I{Jraccbl 6lurrt oupeAeJIeIIbI qnl 85 3Be3I( B ll}rre}lBaJIe tsB -
Il2. B r{eirsx coxparrer{rrfl rro ro;aroir{Frocrrl pallHon{eplroii 'renrnepatypuoir

rurraJrLr (orrroolrre.ur,Hot'o r.rBrlleucrrrr.u lr[{ettruuuofi reMnepaTyl]EI IIpII [e]le'
xoAe or oArror.o cncrrrpsJrLriol'o rrollrrJracca I( Apyrolry) 6rrnn orryrqeull Halt
(Hecyutrecr]ryrcqrlo)) crreltrpaJlbtlble noAltrraccw A4, 4.6, AB, A9 u Fl . (B pa6ore

[2) 6ntr orryrqell crelirpaJJL]Ittil nogrttacc 84.)
Bepoar.naa oun6ria o/lHot.o ofipeAeJrer{rr.fl clelir]laJtb}iot'o I{JIacca Aarluoii

3ne3A6r B CpeArlerr uopfrAna 1- 0,tn cnel{rparrbHol.o rroAnJracca, DcllorlrllatI

omu6xa o1oH{&llcJllrroro, cpeAHero BHarrel{llfl cnenTpa.[LIIoro I(JI&cca SBeBAII

B clleAuetvl rroi],rlAlta + 0,15 clel{TpaJrluoro rloAltJlacca.

f[.;ra u,rnrocrparlr{rr paa6poca or,{cJrr,Ebrx orpeAeJre}Irlii Sp,, rro paBilLItrIIIJ}I

riplrrepl4tllr or Clltlir\IlCI'o ;1.un 4ar.uroi.il 3lreBAbI 3IIatIeHIIrI Sp nplrnogrrr {ur. 1.

Ha {ur.2 npnne;1erro c]la1l}leru,r0 ilcxol{rlblx cnenrpaJIEIILIX IiJIacooIl

a3ea4 (clrcrella 1\,II() c rroJtyrrelrrrturr uanrrr otiolrrlaroJlrttbTtrIlI crreltrpa.[LII]JIIII

r{Jraccal\,rr,I 31Je3A ll I,{}lrepBaJrc B8 - Il2.
14e-sa lraJrr,rrlur{ t} I{aHlo}r lrurepBaJre clIcItrpaJIr,IIbIx itJraccoR sHiltllIT0"IIl,-

IrOIO qlrc.rra BItOBA c arroIraJIirltru\rll (r,I [epC]lenrrr,rilru) IIITeIICI,IBIIOCT.flIII'I lrlrltt'rii

ri€IioTopbrX OJtotreli't'oll B I,Ix ollcltTllax, iJ rIaCTIIocTlI' JII,IIIIITI I( Ca 1I, npeA-

CTanJrflJrO IJeItOTOltbiI'I UIITepeo COIIOCTaRJICIII,Ie CneI(TpaJILHLIX I{JIaCColt, olpc-

/IeJrer-rllbrx no Iipr,rreprr-flNl, IlltJlloaralorqr,rll JTI,IIIIJIo I(, co ctrertrpa.TIE,HLIr'III I{JIaC-

carru, olpclieJrerrrrLrrrrr rlo Jr.unlrrrr{ l(pyrr,Ix sJIexIeHToR. Taxoe coflocraB.[clllre

(r[ur. 3) [oI{aBr,rBaer, rrr.o /(Jrfl noAa]rJraroxle}'o 5o[brr[HcrBa Bi]c3A crloltrpaJrL-

rrbre IiJIaocbr, otrpoAcJIelt.HLre TOJTLItO trO IillnTellIIfllI, BItiIIoaIaIOIIItrII B Ce6.tr

J;rrr1alo I( Ca iI, I] npeAe,TIax ottlri6ox onpe/lcJrellu.fl collnaAaloT Co cpe/llll'IlIlr

cnerirpaJlr,rrrrtrIr.r r{.rrirccallrr (uo lrccrr rilrI,ITeprInlr) . llcIt;nro'reuue cocraB.rrflror
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(IICTaJLTIIrIeCI{IIeD SBeBAbI I{ CleI{TpaJILHO-IIepelIeHiIhIe SBetsALI Ti{[a 02 CVn,
y noTopr,rx clenTpairr,rrbre HJraccbr rro Jrirlrr.{u I( onaeusaroTcfl 6oree pa}IfitrrllI,
IIEtrI [O OCTAJILHT,II{ JIIIHLI,fltrT, T. E. JII{HTIFI I( AAUETUO OCJIA6TEHA IIPOTIIB HOP-

NIAJI6HOIO.

@nr, 4 (eanucirrrocrr, I4l^ rnur,ru I( or cpeArrero crreltrparrr,uoro nnacca)

rroATBep;r{Aaer DTo Bar(JrIorIeI{lIe. I4s ororo pEcyHHa BIIAHO ral{}Ite, alro' 1lo3-

rrollilto, cyrqecrByroT 3Be3ALr, y rioTollblx r{}ITeHcuBI{ocTr, ilI{rrrltr I( uecnonuto
6o.ur,rue rlollilraJrr,Hofi AJIfl I(arrrroro cnenTllaJlbHoro I{JIacca,

.L-Ltllllllllll
B5 B? BE 89 AO A1 A2 43 A5 A'I TO F2 F5

tttennP MH

(Drrr. 2. Conoctar,retrr.re cue(rpaJrr,lrLrx rrJraccoB n,,lcltc:rerrre n{I( r'r narnux onpcgenennii 5p

R csflalr co cllexrpaJlblloft I(.fiacclr{lrHaqueft eneaAfA }IeJIb3fl }Ie o6paru'l'6

Brr[rx{arr[r.fl Ha cJIeAy[oIqee o6cToflTeJrbcTBo.

ConocranneHtre Hp[rrepueB, rr]lr,rrreHrIIorql{xctr AJIrI Itaqecrtselllroi'i n.rrac-

crlr[rrnaqlru anes4 A B cI,IcreNIe MKK (trnr MK) [13, 741, u lt]ltrreprreB, oroS-

paflrrbrx ;q.rur ar:oi,i ltreJrrr Ir Aauuoit pa6ore (ra6r. 2 w 3), rroltaBblBaer, arro oc-

rroBrr6re nplrrepr4r4 R arrrx AByx cJryqafix coBeplueHl{o pa3Jrr,rqttr,r. flplt'urtta
aroro Barirlloqaercrl B paBJII{qlItr 71r,rcuepcraft (725 Llnu, Mi( u 75 Llat',vt,, :r.ama

cr{crerra) rd MeroAorr rtJraccrr{trHarlrarr - rJ]aBorIepELIii, ItauectneI.IHLIii B cLI-

crerre MI( pr o6reiturnulrii, Horlr.lectneuttrrli n rrarueii CIIcTeI{e,

B cr,rcrelre MI( nunr,rfl Mg II ]" 4481 rrBJr.Eerc-fl oc]IoBnbr]l HpureprleilI npll

rinaccnslrHarlrrrr BReBA B I,IHrepBaJIe 85 - A2, 4y6rcT Si II l, 4'1,28-31 -
npu xlaccr'rrlr'rnaqnlr sBcBA B rrHrepca'rlax B2 - BB rr A2 - It2, 6'ucrr4r'r
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Mn I l, 4031-34 u Fe II, Ti II I4300 - 03 u "nuuun Fe II I4385 - oc-

HoBlrrre r{prrrepr,Irl B rlrrrepBaJle ot A0 - A2 4o A7.
AnaJIlre Barr,rcrrrrocrei.i lrrrrertcnrrlocrel:i yr{aBarJHr,Ix ;urnnii n 6nelrA or cnelt-

TpaJlbI{OIO I{JIaCCa nOItaBIiRaeT, q'll0 I,IIITepRaJILI yBepe}IIIOIO [pI'INIC]IeHILE OI{e-

HoIt flrrrerrcllnuocrerl Heltorol]brx I,rB yliaBa]rrllrx Jrrllrlri,:t R ltaalecrne ltoJltrTrre-

cTRerrr{bIx Itpr{TellrIeR oHa3brBaloTCfl SIIaqrrTcIIrrIro crleI4eIIIrbIIIrI I,IJlI,I CyilteH-

Hbrtrrr{ rlo cpaBrrerrlrlo c flpr,rrrtrrr,Ilrlr ]l crrcrerle MI(. R carro,rr 4e.ne, lr,turrx Fe II

r et,(vil + M nI,(v D),(F eil,
) 400J+) 403/-34

Stll, Fe II *,5i[, L 4/28 + h 4fil
Anr,

/'o r

Fg[,Ti[y' 4J0o 
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(Dr,[. 5. Sasucr.Irtocrs I/1 flel{oropr,lx nnrruii r,r coscr:arlr'rii lurrr'rft
uT cllori'll)llr'r r,uoIo liJlaccll $,

I4385 n 6nclrga lVIn I l, 4031-34 rtcloJrrrayrorcrr rrar\rr,r B Fiarrecrue IiplrreplleB
Jrr,rrrrb AJr-s enca71 A5 - Ii, rali ltali /lilq auea;q A0 - A5 urrtericrluuocrl'I 3rr'Ix

tnurrii [ocraroquo rralr,r (onolo 0,2 A) rr noapacraror IrpI{ rli]Nlerrelr-tdl,i cuclt-
TllaJrr,rroro rrJraccil or A0 71o A5 rieorrua rre3rraqrlrcJll lro, Jrrlrrib na 20-309ir
({nr. 5). C ;1pyroi.r cropoIl6I,ITri'Leltcttnuoc'rit, 6.rrorr;trr,r Ite 1I, Ti II fu 4300-03 4o-
Borrrrrro 6r,rcr1ro J)acrer, ot -0,1 A 4nn B9 ;io-0,75 A 71la A7 ({lrr.5). Jltrtta;t
Mg Ii )'" 4481, r,rcrroJrb3yemafl n crlcrexre MK lr rrarrlr l rtaqecrrie liltrlreprlfl,
Bo rlcclr paccilrarpr,rBaclrorr B /taurloii lla6oTe r.rrrreprlaJre clelirllaiIt IIBIx IiJIaccoL,
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(88 - F2) upaHrurreclirl lrc lrer{rrer cr;oert nnrerlclulirocrrr, rro ror{ar;r,rnaeT
Brratl,rreJrr,rryro Ar,rcilepcr,rro orioJro cpe4ueir Ban-r,rcr,rrrocr-Lr ($r,rr., 5) . Becura
SIIaqrITeJIbtrr,Ili paB6poc rra6;tro4aercrr rariir(c I] Barlr,Iclttrrocrr{ r,r.rrTerrctrBrrocrer"r

Jrr,rrrrrr,r Si II I 4128-31 or crrerirpa.rbr{oro rirracca ({r,rr.. 5). Il4na .uu r{oir{rro
crll,rTaTIr, rrTo aTa AI,ICIrepctlrl o6yc"[onreua TOJIEIto orur,t6xa-ltu onpcAeJleHrrfl
[4/r. CpanucHr.re c /Ipyruulr rpar[rrrraN{lr rratlnr. 5 rol(rBcp}rrAaer aro, Cronr
SIIflrIlIT0.IILHr,rii paa6poc B correrarrr,rr,i c oftrocureJrr,rro cra6oit Bar][crrrrocr],ro
lrrrrcrrcr,rBlrocrei.i or crreltrpaJlr,Horo rtJracca /\eJIaeT onpeAeJlerrl{fl crlertTllarlb-
IIITIX I{JraccoB BBeBA A uo rtpnreprrfrrr, BrtJrrorraloqr4x{ B ce6fl Jrr{}r[rl Mg II,
?" 44Bl r Si II, X 4128-31, tr{euee yr}cpcrrHr{r{r,r.

Ha Snr'. 5 upe4crarrnerra rarrli{e Barrrrcrnrocrr W7,nnrufi. Ile II (Ti II), (Cr Ii)
X 4173-4179 or cncttrpaJlrlloro ItJracca. 3ut rnunn r,rcrroJrbBolaJrtrrcrr rrax{rr
B narrecrBo liprrrell[fl cflenrpaJrr,rroro rtJracca B rrrrrepRaJrc 89 - ]'0.

Boupoc o nJrI,IftrI,Ir{ Beirl,rqtr{rrrJ l(lrcrrepcrrr{ cnerirporpatrnr rra nr,r6op npn-
repr{eB Tluyueprrofi rrnaccr,rr}lrna{lrr{ BBeB/{ paccrrarpr,rBaercrr r}ecr,tla nolpo6no
n [131.

s 4. 0IPDI(DJIEI{I,IE ABCOJTIOTHbIX BDJI}r{r,rH

B ltlrtepnare BB - A5 ocrrorrnr,rlrr,I Hprrreprrflrr[ a6corroluoii nc.rr,r.rurnu
cJrylr{I,rJrrr flrrrerrcrrBrrocTrr rroAopo/Ir]r6rx truur,rrli HB - HE (r,rcrurrouan H. -6;renly c H Ca II), Bccr rrurepnaJr 88 - A5 6r,ur pai;4en0Ir rra cerrrr yqacrr(oB.

,(;rn Iiaingolo yt1ns"r,o rro crarrAaprHbrlr BBeB/larr (c lianecru:';^trw fuIu) crpor4Jracb
ria.uu6poIro.rlrafl I{Ilrillafl - Ba:Brrcurfocrb lrentAy rrcxoArroli a6corrornoii ue.lru-
-rtttroti BBoBALI lVIo n exnvnarentrroi,i rlrupuuoii no4opo;1uort Jrr4rrtrlr (4rrr Halrt-

l1oti lra yrtaaaHrrr,rx nnrurri or4enrno).
Bsr.nz nr,r6paur,r crreAyror(fle yqacrtr.r: B7,5 - BB,9; 88,9 - Bg,9; 89,9-.--

A0,5; A0,5 - A1,5; A1,5 - A2,5; :\2,5-A3,5; A3,5 - A5,tn.

ITocrpoeurre Ja RncrlMoc reii nrexny ,W o v lV t n rl)oucACnrrc c r',.ralr(crr-

HLix HpI,IRbIx, A,IIFI ltalrt4oit u3 rrcrLlpex lrr,rnr,rr? BoAOpO[a OTIleJIrJrrO, ]lCCrtOJIbr{O

yMeI'ILmaJIo ony.rai,inr,re pI cI40TeNrarlrqecfille olur6nu B I]oJ]yqaeMrJx Iro eruM
nllr,rar,ru jlu.I, no cpaRHeHrrIo c; o[rra6Italri,r u nelr,r.tr,rHax fl4r, rrafileurrr,rx
ro clrellHeii npr,rnotit (Mo,W7,), rge W),-cpeArrr]fr 1il7 trnn BCcx pacoMa-
l'pr,rBaer{brx Bol{opo/Irrbrx rr,rnlrrlr. Jh,rrur, /tJrrr }rrrrepBaJra A3,5 - A5,1r' 6orrru
nocrlloeHa olua na;rr,r6poBorrrrarr npr4Barr (lrlo,fr)), ran r{an rrr{cJro BBe3A B

STOM )raracrl{e oHa3aJlocb cJILImItoil,I MaJrbr\r J{Jrrr yucpcrrrroro frocTpoeH?rfl
saBI,IcrIMoorcii (il'[o,Wi,) ot'1tem,Iro I[Jrrt uaxtgoir nrt4opolrrori ltllr4lr. Cpanrre-
TII,IC Ilolia3aJIo, tITo ttarr,r6pono.rllble ripI,IBLIe (Artr gaHnor)r Jrr,rrruu nogopoga)
B paBJIuqlr.Hx ytracrlta,\ uurepBaJra cnertrpaJlrlrlrx ltJraccou Becrrlra 6,[rasnr4

Me)r{Ay co6or,i. Pasnr,r.rlllr Me}r{lIy rrr,l},rr,r cpaBrrr,rx{br c nenlrqi,rr.rorl ouu6nlr
npoRcAorrr.{rr 3rr.rx cLlel(rrr,rx rrpl,rR6rx na rpa{ir,rrtax (ilI 0, tr71). Dro o6crorre.rrr-
cTIlo ltaJro rraN{ Do3r,ro}ltHoc'rrr rre BBOAr{Trr I(JIfr 3Re3A B I{aE{IIOI{ Aarr}iOM

),.Iacrrte Iro]rpaRNI,I Ba cIIeItr]lartrH61i.i I{JIacc R BHaqcHrlrri a6co;rrrorrrotl nenu-
ql,rIrLI, IIOJIVTIaeMLIC uO l'Vt, rreuOCpel(CTBeI{rrO r,re rtarrndponO.rrroii rtplrnOfi.

llo cyrqecrRy 71Jrrr B]le3/i xJraccoB cBerrrr,rocrr,r III - V, c ognoft croporrLr,
rr 3DcBl{ Lb - Ia, c iqp-vlor,i, Harl,L6poRo.Irrbrc nlllrtsr,rc crl]or,rJrr,rcr, ue3anlrc}rMo

Ap-vr olr Apyra, rarr Han 11lr area[ A paapr,rB Me]rrAy rrar,r6oree flpr{rrN,rrr

BRo3AaN,rr,r nJracca cBerr,rMocrr,r III r,r rIar,16o;rree cla6r,ruu BBeaAaN{rI ItJra0ca
cBCrr,rMoo'u.I Ib 71ocl'r,rraer 4-6 3803l[rr]rr,\ ueJrlrqlrH.
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Ha {rar.. 6 AJrfi 3Be3A crreqrpaJrbrrbrx r{JraccoB 88,9 - B9,9 nplrnoAerrbr

I(arr,l6poBoqHr,Ie ItpI'IBLIe AJra JrI4IIliii Hp, I{r, 116 lt FL'

,(nfr riepnr,lx qeTblpex yqaCTKOB CTpOL{JIOCb IIO rleTblpe IIaIII6'pOBOTIHLIX

nprlrBbrx, l(Jra cre/lylour{x AByx - no Tplr ItplIB[,Ix (.nnuur I'Iq ne I'I0[IOJI['3O-

BairaCI,) II AJITI ItoCIIeAHeIO - oAHa o6u{arr ttaln6pono'rnan Hp'IIBatI

{Dlrr. 6. Ilpllrrtcp xaln6ponounbrx npr.lBLrx AJIE o[peAeJre]I.un M, sBeaA crler(rpaJrLllBrx

nJlaccots 88,9 - 89,9 uo rllrrerrcrlBrrocffIlr BoAopoAHr'tx lniurli
t{pytHl{u - 

IIllllllBlIAya.lbllLlc 3BeaALl; JIltHillt - 
cpelllltc SlBncuMocru

(A,;rn nr,rulrii I'I8,.H..,,, IJ6). IIo Haln6poBoaIIrLIM ItprIBbIM ArIrI fia,rtltolt anea4u

Iraxo/lIrJIIrC6 BSJTI{uI{HLI fuI i (wtcno onpeAeJrelll{rn < 4)' 3a'r'ent Br'ItllicJIfJJIlIcb

Mu r,r BeporrrHr,re oItrII6Hrr oAHOr-O OlpeAeJreHrrtr Mi ,r cpel(Hefo Sllaqerll{fl

Mu-BeJItr{tI[rl{tI oI\[i v aItrD'

B lrrore a6conrorur,re BeJrrrrrrrrbr 6r,rrur onpe4eJreltbl \,rrrl 97 3Be3A cneH-

TpaJrbHLIx HJraoooB or 87,5 4o A5,11' RepontHar o[r16xa oAHoI'o orpeAe'

,Lrr' Mi (tto oAHoii nogopog,roli nuuur,r) cocra,Jrtrer B cpeAHeM-l 0'",9.
BepOrrnan omu6na OXOHTIaTeIIHLIX 3HaUe[ui;i a6CorrOrUr,rx BIJI\IIL\H M 

D

cocraBrrqer B cpeAHeM t 0'",07. Arn [ocJreAHero yqacrHa A3,5-f\5,1t
omu6na n Mu *omer 6r,rrs necxoJrr,Ho 6onsrue, roprrAlta +0",10, Oop-

MaJIbHo BbIrIncJIeHHr,Ie OIuu6Hu orr o{gBlIAiIo' xapaHTepI'ISyIoT co6oiil nnyt-

penHIOIO TOIIHOCTT, OilpeAeIIeHI{fl ,llD TtO ,ISMelleIIIIbItt lVx upl{ yCJIOBI{II, aITO

trITTSHCIIBLIOCTI4 JII{HI{fi BOAopoAa AJIa BBeSA AaHHOIO yal{olo yqagrfia CIIeI{-

TpaJIbrrr,rx KJlaocloll onpeAeJlriloTcfl ToIIbI{o a6contorrroli neln'lranoi'i: 3Be3ALI,

T. e. npeAnoJIaI'aergg, qTo oT11oCIITSII6IIOS COflep]fiaI.IlIe DoAopo[a n atuoctpe'
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pax 3Ee3A A olunanono vr [pyrilc t]iartropr,r, Brrr.rrrrcIIIuc rra [rrrerrcr{Er{ocrr,
rnrrr,rfi , rrpaltrrrarecHll oAuHaHoBbI.

Oguarro Bru,rMareJrrrrrr,rfi anatna nanr,r6ponovHrrx BaBrrcr,ruocreil (Mo,W^)
c yaleroM a) ouru6ox onpeAeJreHlrfl I,rcxoArrblx a6conrorrrLlx BoJrrrqrrrl craH-
[aprH]rlx 3tse34 r{ 6) ourn6on oilpeAeJleHlrrr 3I{Br,rnaJre}rrnElx Ixrrpr4H Bo,[opoA-
rrrrx rr,rrrlri,i E clreltrpax orr,tx 3BeBA BacraBJrtreT npcAroJraf arr, rrro rro rtpaiirrci,i
I{eJlc Arrrr rrerroropr,rx 3BeBA, rTo-Brrlu,rMoMy, yr(roHeHtrfl or cpcgrreii gasrrc[-
Mocri,r (M o,14/ ^) 

rracroJrr,rio Bctrrlrr{rr, arro r,rx rpy/{rro o6,r,ncrrrarr, roJrrrno
our,r6naur,r B r,rcrroJrLaoBarlHblx iV[o u TV7,,

IIa ero Balnl{oe o6crolrerrcT ro BrrepBbre o6parr,rrr,r Brrral{arrue Ilerpr,i
n N{oncert [15] rocJIe colrocraBrlerrlrrr cneHTpocr{olurrecrrr{x a6conrornr,rx
BeJrllqr4rl ane:g A c (Tprrr.or{oMerpr,lqecxr4Mr,r).

0ror Bonlloc aBrop rrpel{noJraraer r,rByrrr,rrr, n 6nurrrarlnrclr 6y4yrr1eu
6oree rro4po6no.

.(rl eneal 6onec noe4ui,rx, .reu A5, er[{ext a6corrorrrofi Berrrrqr.rrrr,r B

BOIIOIIO/(rrbrx JlrrHr,rflx rtocrerrerrHo r,rcr{e3aer, tr yH{e [Jrrl 3Be3]I A7 r,rnreg-
cI{B}IocTL Bol{opolIlrblx rlrnlti rleilecTacr 6r,rrr, nollruocTncrrrrr,rM r{purepr,rc1,r
a6corrorrroi,i BcJrr,rqrrr.rrJ BBeBATJ. ,I[mr urrcpsara A7 - F2 uo urrrencr4RHocrr,r
llolopoAllr,Ix nnnllli e[Ie Mo?r{}Io 6onee lrilrr Merree Ha/letrtHo ItaqecrBeHrro
pa3AeJltlTb 3tse3Abl Ila I{JIaCCbI CBeTIIMOCTI4, AJIrt SBeBA ?Ite CrIeHTpaJI6.rlblx
xnaccon l'5 .rt 6otree rIoBAHllx I,rlIreHCI,IBIrocrrr rJoAopoAlrr,rx ruirrlrii y7rre
rroJrrrocrbro nepecralor 6rrrr, nparepi.rel,r a6conrornorl BeJrrrqr{Hr,r.

Vuratrrt;aa, rITo rotIHocrE, onpcAeJrenr{fl eHrJr4DaJre}rr}rr,Ix urlrpI4H 6orec
cna6r,rx ruHilli [orJlou{e}rr4.rl rreAocrarorrrro Bbrcona, .rro6Lr Hnaccnsr,rrlupoBarr,
Brre3Ar,r A7 - F2 no cBerrril{ocr.srr 6oree rorrHo, qerr B cr4creue MI(, a ra1}rre
fIpI,IIrI4Ma.E IIO BHarlalrrre cJrrrrrrltorl N{aJroc rlrrcJlo 3rJeaA c r4SilIepeHlrbr*rtt w^
AJI-g Aocraroatno IIaAe?T{}Ioro uo46opa Ho.rrrruecrr;e}rnr,rx Itpr,rrepr4en cBerr{-
I\{ocrr{ SDeBA B oToNI LrlrrepBaJIe, tr{br rre rrBITaJIprcr, n;naccr,r{ir,rqtrlloDarb BlrcBA6r
A7 v 6otee rIoBAHr4e uo a6conrotlrbltrr BeJrrrarldnau. Otl,rerl,nr Jrrrlr,, rrro rrparr-
rl4rlecnl4 AJr-E Bcex snee4 A7 - F2 rnanrroi.i rocJreAoBarcJrr1rocrr,r rl rrarlerr
crII4CHe !Il\IeIOTC.E AOCTaTOqHO r.raAelrtrrbre oIIpeAeJreHr{.fr rpr4rorror\{erpuqecr{ux
rrap aJrJrar{coB .

s 5. 0BCy}ITAEHITD IIOJTyTIEHI{Oft CIrCTlrMbr AECOJTIOTHTIX tsEJrl4rrilH

.[na snea4 rnarnor,l [ocJrc/IonareJrr,rrocrrr noJryrlgllgnt Har{r{ cr{crer\ra &6-
COJIIOTIIbIX BeJII4iItr{II OC}IOBLIBaeTC.E IIpaHTIarlOCIilI IIOJIIIOCTLIO Ha M u, :lbt IV-
cJIeltllblx rIo rpr.{rouorlerpl4rrecl{In\r trapaJrJrancalr. ]IcrecrreH]ro o]r{r,rAarL rro-
oTor{y? uro nrenr4y /1r. vt M"rAJIfl IralII4x 3Be3A HeT B cpeAHeN,I ctroTerlaTtr-
rrecHr{x pacxomAeHrrii.

Ha $rar. 7 conoctanlellbr ArIfl HaIrllrx BneBA rrcxoArrbre a6coJrrorubro neJrr,I-

'tttttsl Mn tt Mt, olpeAeJIeItIIL,Ie tro trIilTeIIcI4IlIlocTfI\I noAopoAllblx rlrHuri -,L1 ,. Hanccerrbr rlce cranAapl'ul,re BrJca4br (area4rr c r,ranecrrrbrur,r ^4u10) leaa-
Rr{ctrrlTo or rorrHocrr{ onpel{cJrerrrrfl Mo. jlerno y6ei1r,rr.r,cn, rrro N,re?rtAy cr,rcre-
lralur 1lrlo n 14, cyt4ecrRyer o/llro3rrarrrroe coome?crrlr{c - froJryrreulrrre }rarru
cnenrpo0r{ori{qecHr4e a6corrorur,re BeJrr,rrrr,rHbr snce71 BB - A5 r,uanlroi,i no-
C.iIeAOBaTeJILilOCrI,I Ire IIIIeIOT IIIIH&l(llX CIlCTeuaTIIqeCIII,Ix Orulr6On B cpan-
lJeIlIIrl c, cr'rcrclr0ii r'tr1., ocurtrraliroi,i ua rprrtoloNrcrpr,Irrccririrx rrapa.rljraHcax,
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Qlur'. 7. Cortocral.rretllre r'Ic-\ollllt>Ir 1Mr; rl cnel{rpocltoflflqecl{I{x ( lllt) a6co"uoulrjlx RCJlIrsrlH

fIo;ty.rgrrlrr,te a6co,'Irorr{r,Ie BcJrririll[Ibr 3Be3l(-cBepxrI{larlroB }I{ecr}io lI Ao-

CTaTortgo rraAe){trro yBrrBagbr c cr,rgre1loIl a6conlotrrr,rx r}eJItrItl}IIr MT(. B calroll

I{eJIe, lIcxoAIItIC NIo IIJ]fl CBepxf llraI'ITOB

oIIlleLcJr'JJITICL IIO LIpOCTpaLICTIJcITIIIiXI

IpylluldpoBIiaxI, paccrorrllrl-fl l(o IioTo-

prix rraxoAlIJIlIoL rlo paIIITIINI SDeSAaN{,

HrI a cc],l (blII{lI 1l oll a rIIl 6lrl l{ I(a.IIIr 6p o D aH-

rrLrilr n cl,IcreNe 1\{I(. flln pfl/(a ctscpx-

rrlralrroB 88 -45 l" A6r [16] on]ie-

I\eJrIrJr I{}tllrrRlI/IyaJIblII{C a6coltorrrrte
}0.rrr{rrtrrrrbr u cr,rcreNle MI(. i\'ir,r npo-
I.r llrre"rrr{ lr ciloBlrcrtrloc onllcAeJrc ilr'Le M 

D

[,JI il 20 slrcBA-cI]epxrlll'anroB nlcroAorl,

orr,rc&r]lLblll D [12]. Cotroc'rall.rlelrrre

a6conlorrrr,rx r']eJlr,rrIuII {7 o6qux enea71

npe/\cralrJlcllo rra r[r,ir. B. Cr,rcrcrratrr-
rrecrrlrx paarlr,rr'ri'i xIeiIiAy /(Byr\{tl pfl/Ia-

r\ir IVI t Her. tr43 i)lllx SD0BA lloceNll

LIXTEIOTC'I I] Tii6il. 1 .

Harr6oncc o6uu,rpira;r coBllerrcrrrrafl cr,rcreNra crelirllocltottllqeclilrx a6co-

Jrrorrrrix ncJrlrrrr.rrr BBeBA O-A3 coa4arra P. IIerDr,I 115, 17).1\{rr yine orr\lcrl&,rlu

Pr.rc. 8. Couocraslenrre lIu gnn cBepx-

rrrrarrroB A no onpcge.ireultxu I'. A6:ra

(M xr) r{ tro EaIrrIlM oupege.nenrxrrt(Mrr)
rlepHbre I{pyBI{II - oBepxrurarlrll, [JIfl
I{OTOpLTX Ha}ILI OlpenCJlerlH crlenTp0cHotrI{-

qcclute M
D
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panee t2) IlaJrI4qI{e cr,Icrelrarl,Iqecrilrx pacxoltAeHni,r ,rronr7.1y clrcrerroill
.a6conrornr,rX ncJruru{Ilr rroJr}rr1gl111ori fle'rpr,r, lI lraruclt AJrrr BBeBA Og - B7
12). B pa6orc [15J IIcrpr,r r,r Morrcenn orrpe/(eJ]I,rJrr,r a6co;rrolnr,re r]cJu,rrurrrrrr /{Jrrr

169 allcail ]JB - A3 no lr(Br.rJra"rrcrrrrrbrrr r[r{pr,rrraNr ,rrr]Hr{rr H.r. ,(.ua }raxorrt-

IeHI,Ifl I{CXOAIILIX a6COlrOrrrrrx LCJrrrlrrlr 3rJe34 I,ICIIOJIL3OBaJIJ.{Cl, B OC.riODrIOi\I

Tpr,rIorlor\rcrprrrrecrrr,re (O64r.ri,r riaraJror rprJrorroxrerprrrtecH,Ix rrapaJrJrarrcoB

SDeiJA, 1935 r.) I,I lpynlloRsre napaJrJrartcsr. trllcxo4nue llr 6r,urr,r olpeT(e.rrclbr
r.m{rr lprr{ 153 r,ra 169 pacclro?llerrrrbrx BLeBA. Cuertrpocnorr,rrrecrrr,re a6conror-
lirbrc rjc.rrl,rrrr{rrbr orrpeAeJrflJrr,rcb rro cAr,rHoi.i lurrr uoero rrrrucpBaJra B8 - A3
r{ /lJrrr 3Bc3A DCex nJraccoB cBerr{Nrocrr,r peAyr{qrroHrroi.i npnooii, rro c [ocJre-
Ayrorqrrrr llrleAellr,relt [onparjr(r{ 3a crrerrirpaJrbHr,rlt HJIacc,

tr4cxo4rrrre a6co.ntorur,re rreJrlrrrr,rrrbr 36 crau4aprrrl,rx BrcBI(, o6rqrrx D crrrrcne
flerpr,r [15] u uarrexr (ra6r. I), conocrarJrerlrr rra (rr,rr. 9. B ocuolrror\r ero
SBeSALI I'aJIaItTI,IaIeCItOllO [O.ns 3r]e3A r OltllecTlrOCTrX cOnUqa I,r 3rJe3/r[6l -fr/q]a

rroror{a Donrruofi l\{e71re4uqr,r. O.renlr4rro, rrro Ba r{cr{Jrlorrerrr,rerr BBeBA-cBellx-

rulrarrroU, ucxoArrrrre clrcrerrbr M^ r onttocrLIo coBrrallaror. Hcrtoropr,rir pae-
6poc orto.no cpc4rrci,i JTtIITI,II{ o65rctonneu yrorrIIegu0r[ TprIro]rolICT'pI,rrL0cItrIX

llallaJrJIaricorJ rJ I,ICrroJrrJSorJaIrHol{ 1{&Nrlr I{&T&JIofe Tllr4roHolreTprruecltrrx IIa-
parrrlarrcon {.952 r. [10] uo cllar,]rrerrr,rro c rrararoronr 1935 r.

O4uarto npn couocrallJrerrr,rm Auyx pr{Ior} crJeJ{Tpocrto[lrqecnr,rx a6corror-
flLIx neJlfirrurr nrrrflrlJrrlrorcn ({r,rr. l0) eaucrur,ro cr,rcrenrarrrrrccxlre pairrr{rrrr.E

tr AIr-fI BBO3A IJraRrIOfi nOCne4OBaTeJILJrOCTlr - a6COlrOTIrr,Ie IICJr{rIIrrrL,I 3rJe3A

r] clrcretrre Ile'rplr orJrrrrrarorc.tr or fuI , n uaureii crrcrerre B cpe/Irrerr rra ]- 0T30.
Conoctatrrcllrre (bl{r. 9 lr 10 rrolta;brr]aer, qro DTo crlcrerlar-Llqecl{oe paBJIIrrII,Ie

Bo3rlr,lr{Jro, [o BCCIT BrrArrNrocr;Lt, y Ilerpra rrpr4 rrocrl]oer1r{lr cpel[i]eli na;rr,r6po-
BotrHoii xpr,rnofi. 'lo, .rro raHarr Brraqr[TeJr],uafl crrcrex{arr4qecr{afl omn6xa
rro.flBrlJracb y lJerpr, [o-]ir.rAur\ronry, IIpr{ rtann6porne, uo/{rr}ep}r{/(aercfl co-
trocraBJIcHrrerr rrcxoAlrr,rx (cran4aprrrr,rx) rr ofiorrqareJrr,r{hrx (cuertrpocrtouu-
qecrtrx) IVI , az ero rtaraJlora [15] ({ur. tl). flo rcerr ar]clAarl c llocraroquo
IraIell{rrbrN{r{ r4cxoAllBllrrl Mo(tt ) L,-iltitc[o 3r]ciJ/tr - 110, r]lr,rr. 11, cneBa) r,r rro
arleaAarr c uart6onee rraflelnrilr{rrrlt rrcxoArlbrnrrrr 1l[. (p ]r- 2, ,rutctto alca;1 - 75,
<pnr. 11, cupana) p0a5r161r,, ltoJrytlaercrl oAr,III u ror ?Ite - ria6rro4arorcfl olrpc-

AeJIeIIFILIe CUCTeMaTUqeCItlf e yItJIOIIe]1Ufl IIO,TyTICHHI,IX CfICItTpOCItOIII,ItICCHTIX

a6conrorur,r,y BeJrr,lrultl or l4cxol(Hblx, a un,terrrro, cReruxrocrru a6collorno 6otree

c.[a6rrx B]rcal{ (cna6cc .-+ 1:b) }recnorrbfio BaBr,rrrcrrbr rro cparrrrenr{ro co

orarrAaprrrr,rNr,r, crlcrlmrocru a6conrorrro 6o.nec flpr(ux anca4 (1\4, < I 1'lt3)

B cpeAxerl BalrJ,ril{errlJ. Dror urrno4 .lbrreltaer rr rla rrllocroro corrocraBJJorurfl

{ur'. 9 r,r 10.

Boelrortrra.n rllrrrrrrlrra lrorrllilerrrllrr raHoro crrcrclrarrrqecltoro llacxoiltAcrri{fl
lIollicr, rro-Ilr,lAr,rxIolTy, BaItJIroqarr,c-fl R Torl, rrro cpeAlrflx rta;nu6poRorIrIafl
trplnlafl, I,IcIIOJIL3yOrraa flerpn, rrpor]eAella HecltoilLIto uI,I]He r,rcu'r{JlIoii cpeA-
rreii raanclrrrocrfl ]re?r{Ay lfu u W, A.rrrr BBeBA, y norol]brx 6,0 < \ry], <12 A
(crr. (rr,rr. 2 r,re ero pa6orr,r [151).

3to uouo [pousoiirfl uororly, .no flerpr,t crporlJ] I(JrrI BueBA rJraBIIoii uo-
oJre/(or.]arcJrr,.rrocrr,l rr Ble,B/(-cBe]lxrrrlairron o4ly na.nra6polloqrryro HprJlyrc.
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$ 6. AI,IA|PAilINIbI CIIEITTP - I\BCO.IIOTIIATI BD"III{III'IHi\
AJrrr 3Brr3A 88 - F2 II 05 - K5

Mu rt Sp BreB/Ir,r;ra6r. I (nocr,lrori rr oArrHrraArlarbrii crorr6rlbr) 66rilr,I lra-
HocerrEr Ha Atrarpar[ly cilerrrl] - a6co.nroulafl r]cJrr{qr,ma (r[ur. 12). ]fcrr,r
.3llets/la Ire ltnIC.lIa OnlleAeJreHU-fI cncltrpaJrr,rroro l{Jracca Il rlaruer"r cr,ICTe}Ie, To

/IJrrr rree 6pancn cler(rllaJu;rrbrilr Hnacc n crrcrcrre MI(. /{.u Br}eBA cIrcItrpaJIL-
Irhrx tro/(rtJraccon 6o,uee rro3Arrux, .rell A5, 6rrnr,t raxru a6conrornr,re BeJII{-

rItrIlIIi, 1}ITIIII{OJICIIIII,IE UO TPIIIOIIOIIOTI]I,IIICCITIIII IIAPAJIJIAI{CANI (T.IA UTECTOTO

.cror6qa :r'a6r. 1). Cunorurran Jrl,Irrlrfl ua {ur. 12 - <lrrriufl }IyJreltoro Ilos-
pacra)) r,ia I2l.

Orrreturr uan6orce xapartreprrrre cRoi{crBa Droi,i AuarpatrINILI.
a) Cnepxrularirr,r lb - Ia qerrio orAcJrclrbr or Bllea/{ r"rraBrro}i IIocJreAo-

BareJrr,Hoorrr - BBeBI( IiJlaccolr cIrcrI,INIocrrI iII-V. flo"irrrocrrro orcyr-

crr)rpl 3teBArJ BB - F2 c a6conrorIIL,IrII,I IreJrrIrII,IHalIu or - 5'10 4o -t']t5.
6) Ilo.noca cBepxrr,lrarrroR rr rJralrrafl rrocJre/(orareJlr,rrocrr oltaaElRarorcfl

Ilecr,Nla ilrl,Ipol{rlrlr,I, otto.no 3"' Ixrrpurlor"r.

r) (Jrrrrrrrrr Hlrryaro"o BoB]lacra) flRJrtrerctr nI,r;nueii rparurtlei,ir rJraBIIoii
rlocJre/IoRarefl]rlrocrur. Hcr rrn o;1noii BRe3Abr lr3 rrarrrero crrl,Iclia, Itoropa-fl ]lac-
froJraraJlucb 6r,r na l(r,rarparnrc nulrte (.rrr,rur,rrr rryJrelloro uoBllacra) Ir I,IIITclt-

na;nc BB - A3, rrer BBeB/{ rr ll Hcrlocllelcrlenuori 6;rlraoctlr or JIrl}rrII,I IIyJre-

uoro Bo3llacTa.
r) CuenrpaJrbrro- rd NIarIrt4.rlro-neper{crlrlblc 3rle3Ahr rtrua s2 CVn (89 -

A0) pacuo;nararorc.s rrpci{Nryrqccrr}crriro n6ruen r]epxrrer"I rpallra116I rJraRrroii

rrocJle/loBareJrlrrocrlT. Pacupege.neufle rrx rra l{I'IarparINIe ]}ecLrla cxoluro c llac-
lpel(eirerrr,rer{ Br}eaA A rtnacca clernrrocrr{ III. fne BBeBALI c NleraflJrrlrlecItrrxlrl

.Jrr{1rr.rrrr'rr,r (E UMa B u a Gem B) pacnorraramrcfl B6ruBl,I u}r}Itlleii rp&rlrrl{bl

tnar rrorf trocJrcltorJare"IILHocrtr.

FIa rlur. 13 npeTlcrarrJreHa crlol(Era.s Ar{arpaNnra crleltrll - a6conrotnan

rrcrrrlqrrrra l(Jrrr BrrcBA 05 - I(5 uo /(aIIIrI{rt Itprrrtcxoir o6ceplraropuu (11,,2)
1{ /(arrurre lTB ra6JI. 1), nccro oItoJIo 440 aseap }tporre eroro, B o6racrll sBeBII-

crlepxrrdr.aHroi| crrenrpaJrbrroro r(Jracca A 6ulo llo6annerro IIecI{oJrLIto BDeBA

c r,rBBecurhrxrur VYr, rrr,rur,rr{ I{u us pa5o'rnr I'. 4.6ra [16]. A6corlrorlrble IreJrrtIrIIbI

arr,rx 3DcBI{ 6r,rrr,r orrpe4cJrc}Ibr no I(, AJr.a JrI{IIr'IrI Hu npr,r rIoNIoilII'I coorller-
crlylorrlr,rx naru6ponovlrrJX r{prrBblx lrrrra {lrr. 6. Cucrtrpa",rsrrbre I{Jraccbl oTllx

38e3A B3.trrr,r n cncrerre M.K.
O.tculrArro, rrro /\flarllaxrxra crrcrtrp - a6co.rrrorHafl Ire,rluqI{IIa, nllc,I{cral}-

.lrerrHafl na $r,rr. l3,7ia.trcrto Ile troJrllafl. B.tactttoctu, ooBep[reIIHo orcyr-
crnyror .rroBllrrr,Ic 3rleBALI u6ICoItr{x clc'ri,nrocrert rI BIJcBALI, pacrro"rlat'arcrrlt{ecrl

11eBee lI IIu?rie rJlaBHoi,I [ocJr0Aor]areJIr,lroc'r'r,r,5e4rro rlpeAcrttuJretlbl ]I{e.IITbIe

,{ HpaCH]Ie IIIIaHTEI [I HaI]JIUI(tr.

Vnaxclr B cIJfIBII c erl{tl, rtro paccrlorllelllle /lllarpaNIxlI{ tbr'rr. 13 coBrlo-

cTrio c /loilo"ttrflIolqt,Irltl ee l(Bylra Illal'palltlaxIIT AJI-fl II0BAIII{X (uoagrrec G0)

rlrr.il1,uorr rr C]]cpxruraurol [.8] tr AJrrr BI]cBA, l,IrIcIoII{llx xoporuo olpeAeJlerl-

H6re paccro"sun.fl [19],4acr:6oree rro.qrroc npe4cralrJre]Ille o6 octrorrrr,rx cBoll-
.crrlax r.Jlailrroii trocJreAo]rare.rrrrrlocrrr r,r rrprrJrcramqu,r( Ii Ireii o6iracrer,i ALIa-

I'pa ilrrrbr.
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llcpe.rt,rcrlt,t{ oc}roIJ}r}Ie cBojicrrja l(lrarllannj6r cnenrp - a6corrorrrafl Be-
.Jrrrl-rr,rrra, IIpcAcraBJ]erruoi,i rra {ur, 13.

a) Srra.l,rreJllrrafl, lfo 3-4''', [rr,r]lr,ina r.Jrarlroii [ocJlello]JareJlL]rocrrr r{ He-

upepr,rnnr,lii ncpoxol{ rtrryrplr tocre4ucii or B1rr,3l{ riJraccorr cncrnr,rocru V,
pacno.Jrarartlqr{xcfl npeI,Inryltrecr]lcrrrro u6r.ttzn uutrtrrei,i rpaIrI4.I{br, It Bne3llax.I
JtJIaccon cRcrlrrrocrrl iV r,t III.

6) I4uecrca rrenpepslrlHr{i,i repcxo4 s1 3rre3/{ B r.rraunoii rrocJre/{o]}areJrrr-
Ilocrll It .3Re3Aal{ O. C r'.nar;Hoit rroc,lregouaroJrb]roclrr,Io B o6JIacrr{ crrelirpaJll-
rrblx ltJraccoB Og - 112 cJlllllaercn Irrr{llonar{ rloJroca cBepxrr4ra}rror}
Ib -Ia.

u) B o6;nacrr,r crrenrllaJrbrlbrx n.tIacco]r ]'B * G5 or rJraBHoi,i nocJreAoBa-
TCirLrrocrr,r orRerBr.serc.rr rrrr.rpoHa.rr IIoJroca cy6r.rrarrron (IV) u rIIrarrroB
(rr t).

r') Her :BBeilA uIlrrre ("rlr,I.ut,ri{ rJSr;r1gro"o Irogpacra). Jllnur u o6racrrr cflcr{-
rpaJrb,rrrrrx xJraccoB t; - Nt nxrcrorc.fl BBeBAr,r nulne oroi.t Jrrrirr,r[.

,'q) Ilepcrre.rujrrrc 3:Be'iIbrrr,rua p CN{a i,r s2 CVu pacrroJrararorcl n6;rutu nepx-
ricii rpannqsr r'"nanrroii rrocJre4o]rareJrr-Hocrrr.

3AR.IIIOqE]IIID

B 4aurroii pa,6clr:e r.r paSorax [1, 2] no noJrrrrrecrB0rrrroii rr.rraccu{r,rriaqr.rr,r
.BlcBA IroJIyrrcrrbl /(ocrarorulo rorl1l,ro crreHTpaJrr,rrbre riJraccbl rr a6corrorrrrre
rleJrlrrjr,rrrhr crlLrrrrc 400 auea4 rr orrenrpaJrr,HoNr r,Jrr.r,ellBano O5 - I(5, MeTo4
,olpe/Ie"rrolrr,lr{ cilerrrllaJrrrrrr{x IUraccoU Bo Bcex rllex pa6orax oAr,rHaItorJ, rrc-
xoAllarl cucrerra cflet{rJlaJlr,rrbrx l{Jraccor oArra r ra }ric (cncrerra MI(). Hn,rero-
rIatICfI cl,Icrelra a6colrornr,Ix De,rrt,lrIr,rH AJrrr 3r]e34 rJlaBrroii IIocJrcAoljareJrbrrocrrr
'or BB 4o A5 IIa/IelI{Iro ylr-flBalia c cr.rcrcrroii rprrronoilrerprrrreoxr,rx rrapaJrJran-
'coB I,rJrrr orpcAeJr.rrercfl ero (4nn arrea,,1 A7 - I(5). li.rrn anca4 6otee parrrrrrx,
urerr BB, n l\ilfl BBc3A-cIlellxI'I,Irairror: cr,rcrerra a6oonrorrrr,rx BeJrr,rqtrr{ oilrr-
'paorcrr ua rtann6poBr{} 1i1n"anu cRcrr,rrloorJt r cr,rcrerre MI(.

'faltr,rlr o6paaou, rrolrirro, rro-]]r.rl[rnruny, yr]rop7rr4arr,, rrro n pa6orax
lll ,2l tt Ir ilacrorll{oii pa6orc rIBr r,ir\rccrr /leJro c rrccr,nra o/1rropo4uorl cr,rcrcnroii

Aryr\rcpHoi,i noJrrrrrccu'ucrrrrol:i cncrirpari,rroii rtnacclidtuxaqrrr,r BBeBA 05-A5
o4rrolreptro,rt IiotrJr,rarecrBennoi,i crrertr:pa.rrr,rrori x.rracclrr[trnaqul,r BBe3A A7-K5,
lpl{uerI /tJlrr nocJle/{tteii rtarcl.ol.ll,II,I 3r}cBA a6cclnlornr,re ReJIlrlrrrH6I lroryr 6r,rrr,
rJbItII'rcJIei,ILI c IocrarouHoiir ro,rnocrbro rro rprrI.orrot{erpr{rJccrirrtr rlapaJrJrart-
calt.

Cnerrrpa,trlublc ltJlaccbl B ,Toii crrcrcrre onpcllcJrrrJirlcb AocrarorrHo ,rorrHo.

13epoartrue orru6nr,r olpcl(eJIerrtIrr crrerrrpaJrL-nLrx rrJraccor], (jperrr14e IIJrrr
3Ue3l( B pa3Jlllqllblx OIIeI{TIIaJILH6IX IlillTepRaJlax, COCTaIIJITIIOT 0,14-0,28 Cnerr-
rpaJrr,Hoto I]o/urJTacca, R cpeAireNr + 0,20 cnexrpaJrrrJroro [o^HJracca. ]3eponr-
tlr,tc orur,l6rtu olpeAoJlcunn a6cottorlr,rx neJrr,rrrrrr rar(iric lrel;eJr[I{lr Ir cocra]l-
,rIr[Or B cl]eAIIcxI :L 0",10.

Heo6xogtr,rrocrr coBAaIrlIfl raHoii oTluclpo4rroi.i crrcrenrbr rto;nu.rec,rrelruoii
crcltrpaJlbuoi,i rurraccr,rr[[rIi&r{l{Irl ur]eB/r{ r} uIr{portol{ I(lrarraBorre crJenrpaJrbrr6rx
IIJIACCOB T,T A6COTTTOIU6IX ]JEJILIIIIIH IJIIOJII1O OIIeBI,IA}Ia u I(I,IHToBaJIacI, cJIeAyIoqI{_
i\I 1.1 oc LroB r1r,ll,rrir c o o 6p a iric rr J,Ifl ur,t.
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Hann.rne Aocrarorrrloro rrr,rcJra Bne3A, rinaccu{r,tqlrpoBalrllblx r: rattoit clt-
crcrre, rroanoJrr{Jro 6rr c,qcnaru Heltoroprle }IoBbIe Br,Il}oAr,I o crllyltrype Al,ra-

rpar{rrbr ctrer{Tll - a6conro'rnax reJrr.{ur,rHa r paccrrar]lIlBaerrorl ulrrepBa.rre

crTer(TllaJrr,Hbrx I{JIaccoB - BbITJoAbI, {opnry"urpoRairlll{ecfl Ao ctrx roll Jrl{rtrb

3 cal{otl o6ulelt BI,IAe BcJIeI{crDrre rreAocrato.rnorl Torrlrocrrr orpeAeJrellllfl rra-

IlaN{erpor}, xapanrellrrsylou{Llx rIoJro}I{eHI{e 3Be3I{ Ha 3rofi Auarpalllle.
14ay.1s1rrra cr]rrBr4 Tartor:r cr{crerrr,r nollrqecrBenlroii rtnacclrr[r,rxaqI,rI,r anca4

c AeraJrr)Fro paspa6oraunoi.i n rurlporto pacnpocrpauerrrrofi cr,tc:rertoii xa'rc-
crrrelrHoii rtraccur[r,rrtaqurr BBeBA (MI(), xoporro ynnaaurroii c $otouetpnue-
cltoil crlcrerrcft IJ, B, V, gact Bo3l\roTlinocrl, ]lo-IlcllBblx, cpaB]II{TL rorlllocll
I{OJrrrrIecTBetlilbrx I,r HatlecrBe}lHblx nleroAoB l{drraccIr{I{ItaqI{I,I 3Re3A u, Bo-BTO-

phrx, r{3yrrr{:rr,6o.rec AeraJrr,no xapanrcp currBr{ rreiri[y I{oJI],rrrecrIJerI}IbIx{I,I,

CIIeI{TpaJIE,}IbI}II'I n I{BeTOBbIIIII XapaI{TepI'ICTI'IHatrtl'I 3I}e34, 1ITO IIr\IeJIO 6r,t 6Onr,-

rrroe BHatrerlr,re IJI;I rrrrorr{x Botrpocor} arca4uoli acrpouolllll,r lr Slrar,rrtrr aBeBA-

uux arrrocrfcp.
Tanag cl,rcrerla Aocraro ro.rlroii 4Byrtepnoii ruraccr,Idu,rnarIrM sBe3A

X'lO?HeT CJIY}]{IITL C]rOeIO PoAa aAeiHr-rblrl r4cxoAlrhrr{ crarrAapToll [pI'I cpal]IIe-
'ryrcqr{x cr,rcreN{ rtnaccur[nttaql,Il,I BBeB/1. U rorl

IIPICJIE U CIICTEI,I, IIa I,ICIIoJIL3OBaIiII[ nIeTOIOB IIII{pOIiOIIOJIOC-

Holl r,r )rBHorroJrocHoi.i oJr purr, a ralime [pIr AaJI]rlreiirueft paapa-

6orne ueroAoB noJI lr rraqecrBerrrrofi rriraccu{I,rHaIuI,I 3Ile3A.

Cucre,r,ra ABylropIroLi
lreo6xoAuNra AJrtr rIsyqeHl,Irr

tr{rrecrReHrrorl rt,racclrSrlrtaqurl 3Be3A rtpa}iue
rxupoHoro Itpyra BorrpocoB rpuanrirl itrresA-

rrbrx arrrocoep. B AETAII bI{O E II 3YT1g g1O" I,I 3I\IC}IEHII,fl I'IIITEIICIIB -

II ocTel:i JII{Htrii IOIJIOU{EHI,Ifl 3 JI I,IIII{LIX 3 JI CTIEIITOB CO CIIEI(TP A JI E IIbIXI ITJI A C COM

conocrallfleHlle peSyJrLTaroB Taltoro ESyaIerII'Ltr

I,II{TEHCI{BIIOCTEIt TIIHUi'i B 3ABI{CffT{OCTII OT

Tuqqfr g rroaBoJrlzr, B x, rrpoBecrr{ rlpoBeplty o6ocuonannocTu Tex

L/[JII{ UHLIX UpegnOnOmennii,
lI, BO-BTOIIbIX 

' 
BLIIIOJIFII4TL O

olr{errrrblx B ocIIoBy TeopeTIlqecHlrx llacrlerolj,
ocrroBrrbrx IIaparlerpoB? xapal(TepI{-

Byrotr{rrx rfnau.recnne ycJroBI{ lr SBeSAHr,rx arltocsepax.
roqno rli nraccr,r{r,rH a qr,Ir{ 3B e3A AJrtI lI3yrIerIrItIOuenu4na raltlr(e na?I{Hoc

r\rrrofr[x BorlpocoB, cB.ESaII]I x c ]Ia6JrroAareJrr,rlofi rpoBepHoii paBJrI,IqHoro

HplLr lt sBoJrrorlr4rr 3Be3A.

Anrop trcKperrHe 6.uaro4a T. M. trapralrl Ba 6o;ururyro rlot\Ioqb rIpI{ I}bI-

IItr{I{ u OIIeFIIte TorIHocTr.I cy

u a6coflrorHoft neruqlruofi l,r

c reoperr,rqccltl{rrrr pacrlerarl

poAa rr4noTe3 o npor.{cxo
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AIIAAEN,II,Iff HAYK CCCP

I4 3 B E C T TT TI H P T,I M C It O ff A C T P O @ I4 3 I4 II E C I{ O fi O E C E P B A T O PI11 II'

ToM XXIII, 1960 r.

(Dororr,rAbl fIEPEMEHITOTO TOHA C AHAJII4SATOPHOI'I O[TI4EtOl;f

I.IIfI I4HCTPyNIEIITOB MAJILIX AI'rAMBTPOI]

IO. 1, Cct,(ttttttnt., .D, II . Be,tteo, 77. t7. trf ac'tt'trttots

Paccrrarpr.rnaiorcfl rrprrrrrlr{flr,r pa6our olrronoopAtlnatuoii tt AByxltoopA],Iuaruoft lpoto-
3.rrcr{Tpr.Irrccr{r,rx cJreArrur'rx cr.lcTerl Anfl BCACHT{fi IIJIII I{OppeI(TIIIIOBaIIII lIBI,I]r{eII Ifi acTpOlIO-

IIIIAIECHIIX I,lIICTPYNIEIII'OB COOTBETCTBE]IITO TO O;1NOii I'IJIII IIO ABY}I ITOOPIIII{ATAII{. IIPI'IBEAEIX

alaJrrr3 pa6orlr rlro'roltrcrrrprruccrur-y ruAou c Aryxtparntoii onrtt'toctioii ilprrluoii (onrro-

r{oopArrrrarrrarr cJreAflrr{afl cncrcrra) rr qerr,rpcxrpasrroi,i on:rlrrecnofi nrtpali'ru4noir (1qnyx-

r(o6pAr.rrraTrrag CJreArIrqarI CtrCte,lta), flBJITIIOIqLIIIIICE OCIIoBIILIIIII aEaJIlIsI'IpyIOIqIIMI'I oJICIICII-

Tar\Ir{, r{oTolllre BbrrrBJlrrroT rlalpaBJrerrrle r{ cTerrcllL yxo,lla rrao6paE{eHIIfi 3r}eBA c orlT]lqc

cnoii ocrr rrr71a.

Irlcuo.trr,souatrrraq aBTopar,rr,I MeroArrr{a pacqera rpegclr,Iroii qyBcrBlrTcirr,Hoctlt r[oTo-

rrrAa rroJlrrocrbro oolJracyercrr c orrrrrrrrr,rMn AaIIrIbTlrI{. Paccuorpcnnlre (loroc.lcgnrqtre

crrcrcMr,r rro3BoJrrrr{)T yBeperrrro pa6orarr, rlo BrJeBAarI go raroiil BeJrIIqLrrIsr npll lll{autrrpc
rr.rAa or{oJro 100 ,rr,.,r.r,.

OrJrn.nrlerrtrofi ueproii orrrcarrrrrrx cJre/{flil{llx crloTeilr ,IBJrEercrr r{r flpocroT'a, Tar{ HaI(

Bbrxo4 ocyrqecrBJrerr rrcflocpeAcrBerrrro ]ra gnyx(raaur,rc acrl]rxpo[Irrre rIorroJlHI{TeJII;rI6]e 
^llII-raTeJIlI.

0xcncprrlrelra.Trr,rrbre r.rccJrcl{oBarrrrfl cJrcArrrqlrx cllcrer{ c ar{aJILraaroprroii oflTuHoii 6r,iJ]'I

rposeAerrLr n Itpr,rucxoii acrpo+I,I3l1qecttoi,i o6cepnaropr.rr,r AII CCCP lra X6" Arofittou actpo-
rpa$e r,r rla rerrccnorle cdcrer{bT l{. !,. l'iatrcytona 1\'ITNI-50f)'

ALT]JRNATlNG CURRII]NT PIIOTOGUIDES \YlTII ANAT-YZING OITTICS

]TOR TI'],EST]OP]]S OI SNIAI-L DIANIETER, Iry Y, A. SAbiNiN, E. N, BEIAYCA AIICI

TY . A. lllyasrtikou.- Thc principles of operalior of onc-coordinaie alld frvo-coorr.linate

photoeleclric lrrlloning systerns for g'uidinq or correel,ing the rnot,errtent of asllonorlica]

ius1rurnents (corresporrdirrgly in one or t\\'o coordirales) arc corlsiderod. An analysis is

ma4e of l,hc opcral,iol oI pholoelcotric grLides rvitli a bilateral oplical prisln (onc-coorcli-

rrat.e lollowilq sysl,ern) ancl a squalc opl,ical pyranrid (lrvo-coorcliuatc lollorvilg svstcrn),

l,hcse 5eing thc rlain analyzing' elcmenLs givino thc clilccl,ion ancl at.ttotrtrL of t1evialion

of t,hc st,ellnr inrage lronr thc oplical axis.
The resllts of L1c calculaLion of Lhc liuiitiug scrsitilil,y o{ the phol,oguidc cntircly

agree rvit,li observaLional rla1a. Tlrc considered lollorving' syslerls pcrrnil, rclirihlc operaliori

uiilE stals oI t1o fitlh rnaqli.tucle 5,itlr a gtridirlg telcsoope ol abotLt 100 nrm in cliamct er.

A spr:cific leatule ol thc lollosing systoms is ltreir sirnplicity as tlre cotnrltand is
givcn direcLly to t,s'o-pltasc asyncltrortous operating lrloLors'

E,tpcrirlellal inlcslig.aLions of [o1lon'inq systetns \\'ere made at Lho Crirneatl Astro-

physical Obsoryatoly rr illr llrc 16" cloublc-asl,rograph ald ihc 20" Nital<sutov telosccrpc'

flpn cclrrperreurlrJX acrpod)r,rBl,rrrecrinx rIccJIe/{oI}aIrtIlrx 6oJILmoe 3lIarIc}iI'1c

rrrrcc.I.{ororpa$[Ipo]]aIrr,i0 yrraCrl{olr llc64 l,I cuel{rporpaSlra ne6eclu,ix cBC-
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?I,IJI, SHCloBfiqrrr,r npI,I DTrrx pa6orax Aocrilralor HecnoJrr,H-r,rx rracol], rrllr.lrrctr
BOe Dro ]rpenIfl tr3o6pa[{euue Ha6rroAacrroro o6T,errra iloJrir{rro yAepir{l,rjjarbcrr
Ha oIrrlltlecHoii ocll ulrcrpyNcrrTa rreloAr]14]nri6rrr oTHoclrTcJrrrrlo {orou;rac-
cr?II:lIttL V4epntanue r,rao6pairierllra rta6nrogaer{oro o6r,ertra HeIroABr,r}rilrbr}r

oTII0crlTeJrbuo Soroulacrl,IrrHr.I trqrrflercfl IocraTorrHo cnotrtnoii sa4a.rer,l. Har,r-
6onee upocro oIIa pcuraercrr /(JIrI trIlcrpyrrerrrori rra [apaJrJrarrtlrqecnori rrorr-
TlIpolrI{c, Ho l(ailie I,I IIi]r4 pa6ote Ha ra]i]rx r,lHcrllyrrerrTax aorporrolry-ua6trro-

AaTeJITO BCe E{C npI,rXOArrTCfr rJrlSyaJrr,rro HonrpoJil,rJ oRaTrr rroJro}rrerrr{c cl}0-
rlrJra rd BRoAr,rrr, nopper(q[ro uo o6er,ru ocrrx{ r4B-Ba rrerag,6etHnoi,i orur,r6ru,r xo4a
aCTpOllol{uqeolt1,lx TIaCOl} tr{ I43-lJa tIDJIeITLU pctfpaH{I{ll I4 I]a3.[],rrrrlblx ruyrl,ri.t
l,rHcrllyNIeHra. Sra nl,raya.[brlarr ItoppeltrrlpoBr{a yror\rrrreJrr]rra r,r rrrJJrflercfl
rlelpor,rBloAuretrtrrori rpatoii rrpelrenr{.

flpr,r uo;nr,aoBallurr r,IrrcrpyrrcHTamrd Ha alr{rryraJlblrrirx n{oHTr{poBrtax, rAe.
B lrpOI{eCCC CJIe}rterrl,IrI 3a SBe34alrlr r{errtrroTCrr, rr rpr,rTorr rrepaBHoxlepHo,

AIre ltoopArlrraTEI - Serrr,rTHoe paccToErrr,re I,r aSr,rlr-vT, rrpr,rN{c}Ierrrrc Iiar{oIo-
rr,t6cl uexaurlarecrtoro npr,IrloAa or rrexaur,raua c parilrorreplroii cHopocrEro co-
BellIIrelrHo IIe]Jo3r{o}I{IIo, r4 rro0Torry, IreorroTptr rra flBHbIe rrpetltlyrqecTBa
ranofi IIoIITIIIpoBI{u orllocI,ITeJILrro rrapaJrJraHTurrecrior:r (patrpyaxa BepI{aJra,
ylreIiILxIcHlre rr1)/Tlrfr I,I Ap.), aBr,rrryraJrr,Hr,Ie nlorrrr{po.Br{r{ rre rrarrlJrr,r IIprrN{c-
IrcHl,rfl B ac'r'llorronrl,rqecxoli TexHl,rne AJrrr Hpyrrnblx rcJrecnorror;.

,f[;n.a ne4cru,rri u HoppcHrlr{I,I rro,r]o]r{eHrrfl rrl.rcrpyrrc}rra orrrocrrreJrr,Iro rra-
6rro4aelroro o6r,eH'ra Heo6xoAr,rnro ucrroJrr,BoBart arJTor{arr4rrecxoe ycrpor:Icrto,
IroBIJoJrt{rcqee:1) oqeHI,rrL BeJIr,rrrr{r.ry yrJroDo}i orur,rSrtr,r rre}r{Ay on.rtr.rccttoii
ocrrrc I,rr.rcrpyrrerrra r,r ua6.nro4aenrbrxr o6lscrtrotrr rro ltRyrr Hoop4nirarau (l;
E); 2) noaarl CIrlIIaJr rIa llcrroJrrrrrrcJrrrFrEre ycrpoiircrra, cBollnLr{r{e oruu6rty
It BaAarrFror{y rfuurrrrytry. Tanr,re a]rrolrarr.{qecxr,re ycrpolicrr}a - {o.ror.lr4rr -Crr]loeI{TlIpORaIIbI, I,TBToTOIIJICII6I lI I4cIIbITilnrr n tr4ncrlrTyTe oJIeItTpOltexaHr,rlir,I
AH CCCP []lI,IN{eHri'reJIIrr.ro r( paBJrr4qrrrrlr rr4rrau auroNrarr,rarrpyerrrrx acrpo-
Hollllqecltr{x l4llcrpyrlerrron r,r rrpu6opon. tDotorrrA noJr}Iocrr,ro ocno6ox{Aaer
acrpoHorla ot He6.rtaro4apuori BaAaqrr nr,rayanrlroii r{oppenrt{porrrir,r r4rrcrpy-
trIelrra. flpi.r uplrlreFI0rIrIrrI Sorolu4a Hylltlro roJrr,rto Harlecrr{ rr}IcrpyN{errr }ra
Heo6xoAl,rrlylo BlreBIy, /(aJrec crrcreua pa6oracr arlrotrrarrrarccrirr r,r yAepmllBaer
rISo6palItcIII,re SIJeSIILI rrerroABrrlr{FrbIxI Ha rrJIocxocrlr ftorou.ruacrr,urrtlr li rerrerrue
BCero Bpel,rcnlr, treo6xoArrrroro I{Jrrr eI{cuoBr{.1Irirr.

Pacclrarpr,milCtrTbrc lr Tlarirrrii,r crarr)c Sorolr,r,rlsr oclroBalrrrr rra rrplrrrqlrne
paa6r.rcllr;r crerorloro rrororta, rrocrynarorqcro or na6rro4ac,rroto o6.r,e1ra,
rla IIrJa J4rr4 qerbrpe cBerour{x ilyrrria rrocpe/Icrr;oN{ /(rl)/xrparrrroii upr,ta,rrhr I,rJrr.r
alerblpcxrparlrroil rrnparr?rAbr, rrocJrc/{yro[Ieii nro4;ryrgr{r,rr,r cr]eroBoro tryrlfia,
upeo6paaorraIII,Ifl crera B it"rrcr{l'purrecl{r,re cr,rrrraJr},r rr]lI,r rrortoqlr r[orovlrrro-
?t{I,ITeJIfl I,I ycIIJIeIIrIrI IroJryare}trioI'o ctu.rraJra n0IieA no71a.rcfi ero Ira Ircrro.rrllt.r-
TeJrLrrbre ycrpoiictr;a - DJrclrrlloI{BI,rrare.rrr,r, orlla6arbrBarolltrr,rc oufl,i6rty, rrr,r-

tIRJJeHHyro cr,rcTorroii. B aan-r,rclrlrocrJ,t or 3a,[aq, ilocra]lJrc]rrr6rx nepe/I ar]ro-
I\Iarl,lr]ccHI,Ilr ycrporicruolt, r[oTorr,r4 rro}1{er 6r,rrr, o4nor(ool]ArrlarEbrrl I,r llt})/x-
ItoOpl{rlIiaTllbIxr, 1'. C. llearI,IIlOr}arI) }Ia cxIeqCIIrle IIa6JIIO.I{aet{orO O6r,eril|a
roJrrriio no o;1noi.i rroop/tr,lrrarc r,rJrr{ ro l{Byrr rroopl{r,rrrararr.

Harr6cunee ynorpe6r,rterurotl ,rltJrflcrcrr crlcrerra, peanrrpyrcqafl rla r,ra-

AICrreHi.rc rroJroirieflrrr{ rra6.urollaenroro o6r,enra no /IByrI HoopAr,rHararr
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,(rrplr l.roro Bocxolr{Aer.run lr criJror.re trntr r4Jrrt BenlrruoI'o paccrorlHl{rl lt aanuyta).

Ho u nexoropbrx cJryqaflx Aocraror{Ho tr{rrerr, clrcrelry, pearrlpymqym rra

.rrBNrerrerrrre roJrr,Ho oArrort HoopAr,rrrarbr, IIanpI4r\{ep nolropor {oTon"nacr-untnn
B {oHaJrbHoii n.nocnocrr{ r,rHcrpyrreHTa nptr llcrloJrbsoBaHI,Ilr r{HcrpylleIlra

B asrrr{yraJrbrroii I\{orITI,rpoIlHe.

PaCCuOrpr,rr{ I(oHCTpyItt\uu L oxeilIlI Sororu4ou (C aIiaJlI,I3rIpyloqeii o[-
rrxoft)), paapa6oralrllblx B tr'IAM AH CCCP.

S 1. OAHOI(OOPIIIHATHAfl CI{CTEIVIA

O4uoxoopgl{HarHa.rl cIIcTeI{a {ororu,qa 6r,rla cupoenrupoBal{a [pI{N{eHI{-
'TeJrr,Iro H floBopory {oronaccerbr rr {oxaJrbrlol? nJlocltocrrr re.rlecHotra Bor(pyr

olrr. t. crpyxrypnaa cxeua oAHoRoopAr{Ilatnoii {oroclegaflleii cIIcreMEI

orrrrrqecHoro rIeHTpa rrprr flcrroJrbsoBalrlrl{ aBLIN{yraJrLHoft MoIITuponHu. 06-

rr{a.E crpyltrypllafl oxer{a {ororu4a IIoItaBaHa Ha +I4I. t. JIyu cRera or Ha6rIIo-

.AaeNroro o6seHta upoxoAl{r qepea o6r,ettrtts O6 u {oxycupyerc.a IIa ocrpl{e

npr{Bgr,r 11. Or.palItatlob or rpaueii ilprl3l\rbl, cBeT HarrpaBJlflerc.fl uepe3 nofly-

.Ar,rcnoBr,ri:r l,rexaHurrecnr,rft rpepr,rBarcJrr, cBera (uogynarop) M na ftorortato4
rrpr4er{Horo ycrpoiicrBa (o3y). MoTly.natop rp}IIroAI{rcfl Bo BparleHI'Ie or

.ABr4rareJr.a trM co cltopocrl;Io n : 4800 o6/uurt., rlro Aaer rlacrory ntoAyJlfl-

qrrr{ fr{ : B0 arf . flplr nu6ope qacrorr,r r{oAyJr.rIUI,rrLIcxoAI4rII{ I{3 crreAyro-

rqcro: t) Bo rrs6e)flar{rre [ox{ex rracrora He IIoJr}r{Ha 6rrrr, xpatuoit rrpoNrbrIIrJIeII-

rrort rracrore I : 50 eq; 2) cnertrp rracror rICpqaHl,rii sllesA Ir3-Ba Snyrtryaqlrii
arr\roc6epbr Jrerr{r,rr B IIpeAeJIax 71o 100 2,i, [pI'I.leNI aNITIJIIITyAa uepqanutt y6u-

-,aer, Haqr,rHarr c rracrorrr 25-30 a4. Ha[Bllro4ueiturefi tlacroroii rrl]JrflJract 6r,I

tracrora nbrrrre 100 ?Ll , Tto rroBbrrrreHlle qacrorrr rlpu yrlorpe6neuutl [oJIyAIlc-

HOBOT0 [roAyJrrrropa c]lcra orpaHr,rrlr,IRaeTc.tr IIaAe]riHocTblo IIoAIrIlIIHLII{ol} I{

prrAa ItexaIIuaIeCItlIX AeTaJIeii. B rta'recrBc IIpI{eNIIIoIo ycrpoficrlla, npeo6pa-

syrcqero r\roAyJrr,rpoBalrrrbrri cBeroBoii curuaJr n uepelleuttri'i: alexrpr'Iuecnrii

TOI(, I,rCfIOJIb3yIOTctl Cypr,I\LfIIIO-qeBI,IeRLIe {OtOylurOfXfiTeJIIrI TI'Irra @3y-17,

OAy-tg. Snerr.rpu.recrtuii cr,rrnal o'r $oroyrulolltl{reJIfl ycI{JrrIBacrcfl rr Iro-

.Aaerc_fl r.ra ynpaBJrflrorqyro o6uorny 4nyx{asnoro acI,IHxIloHHoro ABIITaTeJI-fl -
rrcIIOJrrrrlT0JILIIOI0 AJrerrer.rTa, ocyrqecrBJItIrcIqeI'o oTpa6oTIty omfl6HII. Ha

DTOpym o6uorny Auyx4ur*roro ABI,IIaTeJIfI Heo6xoAIIrIO IIOAarr HaIIpflIKeIlIIe

roii )r{c rI&CroTLI, qTo I,I yrrpat;.narOu1I'ri'i c]IIIIaJI, IIO C {asoii, c,I(IrIaIIyToii oT-

nocr,rreJrr,rro $aanr ynpanJrrrrcrqero cr{rrraJra IIa rf : } .:lrollailp.fl}Itelll'Ie,Ha-

sbrrrae1{oe B Aaflr,uefimelr orrop]rbrlr, cHl{[Iaerctl c relleparopa roH ({mr. 1),
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?Kecrno cBflSaHrrofo c l\roAyJrflTopoNr aracrorar{r[ ytrpaBJrflIolqero u olloprrofo
Hanpfl)Heunii. Heo6xo4rrmrii {aaonuii c;1nur NreinAy ylpaBilflIolqtrr{ ,I ofiop-
Hbrrr lra[pr{ffieutrflrrr{ rroJryrraerctl r]ptr no}{oIr1n SaaoperyJlrlropa trJr[r troBopor-
Hofo cTaTopa reHeparopa ollopHoro HarrpflirieHtrrr.

Pa6ora Sororr,r4a rrptr
cJreineHrrfl 3a nepexrerqarc-

rqurrrrcfl o6texralrlr upoxo-

Atrr cJreAyroquu o6pasorr.
flpe4uo,noixtrnl, rlro lrao6pa-
,fielll{e SBe3ALI ItaXOAPITC.fI

TOqHO rla OIil,r.reCHOft OClr

upu6opa. ll Drorr cJryrrae

Ha $oroxarog rrp]rxoArrr
cneronoii tror]ort uoclosurroft
lrrrrerrc[rBIroc:rrr, c (loroylt-
HolrilrreJrrl lrc 65r4er crrr,r-

I\IaTbc_fi IrepelrerrrrOro clrr-
HaJra, y cr{creNra 6ygeT

HaxoI{[TLCfl r] llOI{Oe.

Ilycrr, uao6pairterrue
SBe3AbI CtreCTrrJIOCI, rlJIeBO

or onrr.r-recnoii ocr[ Sur.
2,a v, cJleAorareJrr,rro, yrrrJro c pe6pa [pr4arrbr. Bcle4ctnlre lro4yJrflr{lrrt cr]ero-
Boro rloror{a ua'$oroynrHoTrirrlo,rrrr 6y4et ronaAarr, rreperre}rH},rit cneronoft no-

Our. 3. SreHrpruecHaa cxeilra oArroxoopAr{Harnoft (fomcnegrrqeii cl{creMr,r

ror( c qacroroft, cooraercrnyrouleft cHopocru Bparqerltrfl rroJryAtrcHa. Ha sbrxoAe

OOV nossurcfl rreperfeHHoe Harrpfl]r{enue c {aeoii, xapal{Tepuayrorqeft na-
rrpaBJreHtre yxoAa aneagrr. Ecnu trBo6pax{eHue BBeBAr,r cMecrtrTc.E BupaBo

($w.2,6) Ha BbrxoAe (D3y, repenreHuoe r{arrpfl}r{eHue uarleHtrr {aay na g :180o.

12 trlroecrns l(pr,rMcroi:r acrpo0[auqecfioir oOcepnatoput, r. XXIII

16__*,

1g--,

@vr. 2. ,{narpauua r.roMerrerrrl (paarr

cnrHaJra paccouracoBaur{ff B oAror(oopguuarroft

{orocre4arqeft cr.rcteue



flocne yctrrentr.s [oryqeHur,Irt curnan [ocryrlaer Ha yrrpaBJrrlloqyro o6uorxy
zctroJrutrTeJlrHoro gnyx$asnoro ABtrrareJIfl, rAe cpaBlruBaerc.E c otropHbrl\{

Hatrp.fi)r(euuer{. flp, neper\reHe $aau yupaBJlflrcqero curHaJla ABtrrareJlb'
peBepczpyercrr.

O6rqaa cxelra BbrrroJIHeHtr-fl ereHrpouuoft aracr[ oAHoHoopAIlHarHoro

Sororzga rroxaaarra ua Szr. 3.

Crcrelta oAIIoHoopAtrHarlloro {otoru4a 6rr:ra npe,quasHaqena AJI.E no-
BopoTa Haccerrrr n {oxalrnoit unocxocru reJrecnona; rrooroMy oHa BbrrIoJI-

rreHa c ABurareJr-flr\ru uaroft rfoquocru. I4cuofirsoeautre es AJLE rrpzBoAoB.

6orruroft r{otqHocru irzr\,rurzpyercrr roJrr,Ho BJreNreurat\Iu cxeMbr.

S 2. NBYXKOOPII4HATHAfl CIICTEMA

(Dororu4, ycrpaunrorquft oruu6xy rro AByrr BBatrIrHo rreptrel{Aur(yJlrlp-
Hr,rrr HOOpAuHaral[, rro]r{er rrpurrerrfrr,c.s ua :rro6rrx acrpolroMzsecnux raH-

crpyilreHrax, ocyqecrBJr.flroulux cJreH{eHtre 3a ABtr}r{yqtrMtrc.fl o6texrarlu.
Cxeua AByxr{oopAtr}rarHoro rlororu4a, rronaaaHHarr na {ur. 4, uaro or.rru-
rraercrr or rrpprHrlurrranr,noii cxerlrbr oAr'roxoopArruargoro $ororu4a. Cee:r or
o6renra rraAaer lra rrerr,rpexrpaHuyrc ntrpalrrrAy ,/7. Orparxascr, or ee rpaner?,

cseronoii noroK arepes Bparqarorqnfica r\roAyJrupyrcrqufi to.nygmcx M [ora-
Aaer Ha {oroxaro4 rrprreMrroro Soroyrruoxanewr @eV. Mo4y.nupoeannrrfi

SororoH ycrlJrtrBaerc.rr B BJreHrponuor{ ycr{JrzreJre tr flocryrraer Ira ytrpaBJr.rlrc-

que o6,rrorxu 4nyx{aar{r,rx ABllrareteii trlfr r, trtIfiz, ocyrtlecrBJl.rlrorqi4x nop-

Lt('

._(i\_- -\'7
i+fn

3

@nr. 4. Crpyrryprran cxeilra [Dyxnoop;lrtraruor:i t[otoc.negnqer,l cr.tcteur,r

peliqtrm rro [Byrr ocalr X, Y. fitx Jryarrrero roAaBJrelrtr-E rlol{ex? rrorr]Jrrrlo-
rqrrxcfl or il,rcpIIaHufi anea4, oIrtrcr,IRaeNraf AByxIioopAI4Harr'Ia.g crrcrexra rIo-
crpoelra IIa Ila6orlyrc qacrory ln=.450 et1. (no Aocruraercrr nyrer{ sarleur,I

rroJry4trcrronoro rloAyJlrlropa qeJrellblrl c AeB-flrr,Io ornepcrr,rarru). O4uri o6o-
por Atrcr{a troAyJr,slropa coorBeTcrRyeT AeBErrI neplloAa}I l43x[eHer{Id.fl ocBe-

rqerrrrocrfi na $ororiaroAe nprterrrroro ycrpoiicrna. Iplrno4uort ABrlrareJrr-
IroAyJrrrropa - cuHxpolrHbrii, arprrr Aocrr,n'aercrr iriecrr{afl cl.rr3r, rracrorrrr J{

Sasnr lro4yJrtrpyerrolo Sororolta orrrocrrreJrr,r{o qacrorr,r u $aarr r}rrarorqero

ABrrIareJrb IIalpfllHerrfltr cerfi.
ftrpurreuenne cr{rrxpoHrroro /{Btrrare.rlrr AJr.E lrpr{DoAa rlo/IyJrflropa rroBno-
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JrtrJrO OrriaSarbcfr or rclrcpaTopa ouopHoro rraflpflIr{eHtr.E rI rrtrTarb cereBLre

o6lrorHn geyx$aauux ABtrrarerreli ouopur,rNr Hatrpflir{eHtrer{ or yl\ruoir{rrreJr.rr
aracrorhr V!/, uonrrrrarcrqero qacrory ceru B AcB.rrrr, paa. ,{,ra troAcrporinrr

{iaar,r s ctrcrerle rrcrroJrr,Byerca rpaaoperyJrrlrop @P, nonopaartrBaroqrlt draay
onoprroro r.ranp.frlHeFlr{rr.

Pa6ory frororuga paa6epeu Ha 6oJree fipocro]r npnrrepe trcfioJrr,Bouaur{fl

rloJlyArrcltoBor.o . Hoifia }roAyJrrrTopa.
IJycrs nao6panreurae BBe3A6r rraxoAlrrc.a
IlA otrTtrIarecxol,i octr trHCTpyr[eHTa, HaIt

xl

rroxaaarro na Snr. 5, /, ror4a B roxe

{oroyuuorn^r"o, ODy uepeueuuofi [ '--
cocraBJr.flroqeft ue 6y4er, rax HaH " 

B-
,rro6oft MoMeHr BperreHu Ha SoronaroA 'rs.
rrotraAaeT rroJroBuHa cBeToBoro IIoTo-

, ilK;s
Ha i. 15*

Ecru zso6paffier{ue BBeBAbr cr,rec- ? 
"--,rlrrc.E c ouru.recxoit ocu, ro B ror(e id*

$oroyunomwrerrfl BcJreAcrBZei\{ogyJrrr- U rr:>
rlr{r{ rro.flBJ].rrerc.fi rlepeMerr]rafi cocraB- 1&*
Jr-aroqa.rr. B o6uoritax trctroJrHtrTeJrr,Hr,rx W

4nrrrarener:i r[aea uot;r.reHHoro cllrrla-
ira cpaBlrtrRaercrr c $aaort orropuoro fl/l
Haflp.fr]r{eHr1.fi, rr trcrroJrrlrrreJrbHbre I(DrI- ;iv;;,,-i;
l'areJru trprrBoAflr trHcrpyMeHr B ucxoA- I \y' , i i

/x-- < r\ TT^-^^-----? I | :^l I

r'.l'rc.rr!r ulr11uuAll'r'.UlHurlryrvreHl,rrr4u^uA- 
i Y t "l 1 Y r _]rroe roroHteuze (Sur.5,1). floreauuft ' 

4 i .jn ltr fu Jn f n rrn

clrrraJl nptr crrerqenzu uso6palxer{rr.fl
sBeBAbr tro octr x cgouuyt uo $aae or- onr. 5. ,[rarparuma uBMeEeEufi {raau!f,
IIOCI,ITeJILI{O CI{IHaJIa IIpI{ CMeqeHI{I4 trO cr{rrraJra paccorJracoBalrlrtr B IByxRoop-

ocwY ruf, ,ro z rpe6yerc.fl AJr.s pa-
ArrEaTHOr,I C,rIeAEqeI4 CtrCTeMe

6otrr ltcnoJrrrtrTeJrr,Hr,rx 4nurareneft rro AByrr BBautruo rrepleH[trHyJrrrprrblr{
ocflrr, TaIt nan rfaarr oloprrbrx r-raflpfi]neHurt coornercrBeHrro ro]fie cAB[Irryr]n

nreir{Ay co6oft ua yrolr i (,tr"". 5, VII, Wil). Ha rroarqtrrr lrl SL::_!
rroriasarr cnyuaii, HorAa uao6parxeune clrecrrrJrocb rro AByr,r oc.flM X u Y ,

rpr.rqerr riJrorr{aAr, cneroBoro rr.fir}ra r.ra frJrocxocrrr rro octr X n 4oa paea 6onrure,
rrer[ rrJroqaAr, tr.rrrHa ]ra rrJrocr(ocru octr I. Talr ]He rrptrBoAeu rparfuH usue-
rrelru.fl Tor{a B SoroynrnorrtnTeJle, coorDercrByroqufi DToMy cJryqnlg.

Ha arorr rrpuMepe rrolnHo Br,rBecr[ BanorrorrepHocrr, trBMerreuun {aarr
rr ar{urtrTyAnr rona uepsol,i rap}routrHr D clrrHaJre, c}ruMaerroM c Sotoyltuo-
)l{rrreJrrr. Tart, upr Haxo}HAerrr4z zso6panre}rzrr BBeBAbr Ha troBurIEtr 71 ($rar. 5)

clrrHaJr r\,rolnHo trpe4craBtrrb B BtrAe pr4a (Dypre

h- (o.) : Ao * Bn sin /ra { C7, cosltu,
rfie ot : tDl.

Ftoo{r{ruqueurr,r paAa Oyple orpe[errrorcrr tro {opnaynau:
TPAo:*\ "F1a)r/a,

o
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Bt:

cr:

1t
=\

0

1f
;)

0

tr'(a)sin kada,

.P (a) cos lrudq..

Ilonrayncs-[pr{Hrrr6rMrr na $ur. 5, VI o6oalraueunauu,
nzn roa{{r[qtreHroB, rrptr aroM noilyquM:

Ao: a*b*c
4',

n alb-c
DIt : 

--k;-,

Cr: a-b- c

tr Bblpa)fieHtre AJrfl cUtIraJIa BallumeTcfl B BrrAe

F (") :t# +# sin a f +cos/ra.
floroxur,r a:9b; TaH Har( a+c:b, ro MolnHo Harrtrcarb c:(L+p)0,
tr AJrr uepnoft rapMouunu roxa 6y4ewr rrMerb

b 2gb 2b(B-1)r \q,):T-f; srn0(- 

-coso!.
cregonarenbHo, aMrrJruryga ll {aaa uepnoft rapMonuntr roxa r(BMenarorcfl
tro SaKOHy 

ahr.,:'iy 2p(g _ i) + r
V.

t /, [at

4s

qB

Az

c,6

q5

a4

0,3

a,z

0,/

0

tgg:

(Drr. 6. I{pr,rurre aas[cr.rMocreft MoMeHra

u neproir rapi\{oHr,rrr{ Tor(a acrrHxpourroro
ABr.rrarerrs P.(-09 or yrna c4rura lpaa

:0,707 1o,*o*. flp, Eror{ r\{oivreHr 6yger paBerr 560/o or M,ro*, r. e. uprr
coorBercrtsyroruer{ uo46ope ,qnurare.refi rro Mor{}iocrrr Pnrrap.:2P*,.o0*. crrcrcrra

130

Itn

IIarrAeM SHarIe-

Ha $ur. 6 uoxaaaHa eaBu-
cur,rocrr, arffiJrtrTyArr u {asrr
uepnoit rapMoHr{nu Sororoxa
or orHorrreuun p : f,. H* .ou
rxe rpaSuxe uonaBaHa BaBlrcrd-

1\{OCTb I\IOXIEIITA LICIIOJI}IUTEJIE-

uoro gr;yxSaBHoro Anr4rareJrrr
or c4nura {aar,r I r\{e}r{Ay

yrrpaBJr.flIorqlnr r{ orropHbr}r Ha-
Irp.rrlr{eHr{fl1\rn. ttax DlrAHo, Aa-
il{e Ir car{orr rfl}neJrol\[ cJlyalae,

HorAa P : 0,5, r. e. RorAa
cABrIl rpaanr ueargy Hanp,fl?r{e-

rrrrflr\rlr n o6uorriax llauerr g :
: 45", arrrrJrtrTyAa ror{a rptr-
Ill4uael' Bua(Ienn.e I .

1-9
---o-

p

?, etod

0,/ q,2 43 q4 0,0 0,0 a7 aB 4s / F
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@lrr. 7. Slerr:pr,rvecxa.fi cxeMa AByxnoopAr{rrarrror,l r}orocJreAfirqeii crrcreMr,r

6y4er pa6orocrroco6ua neaanlrcrrl,Io or rroJroHteHrd fl rdBo6pa]r{eHrr-fl }ra6JrIo-
Aaer\,roro o6rerra.

Bce cny'1np1 pa6orr,r Sororz4a paBpa6orau'r, HaK oroBope'o Bhrrrre, nJr.E
]\'roAyJrflropa c Holr{ol\r B BprAe rroJryAtrcHa. Pa6ora qeJreBoro rfoAyJr.sropa trpo-
Ter(aer aHaJrortrrqHo. o6qaa DJIeHTpI{qecHa.E cxel,ra AByxnoopAu}rarHoro soro-
ruAa rroHasaHa Ha $nr. 7.

s 3. pACrrDT IIPEAEJIbHOIA TIyBCTBI4TEJIbHOCTT4 OOTOII4IA
c AHAJrI4SIrPy0rUEfr OtITr/IKOfl

rlyncrnurenr,Frocrb Sororuga B ocrroBHoM BaBtrcur or ypoBr{.fl rnyMoB
B TpaltTe yctrJIeHu.tr IIOJIeBHoIo CIIIHaJIa. Ha.ryncrnuTeJIr,HocT6 BJTu.EIOT,

upelHAe Bcefo, IIIyMbr soroyunorxtrTeJrrr tr HaroAHoro rroBroptrreJr.rl, croJtqero
rla BxoAe' TaI{ ftaH oHrt yctrJluBaloTcfl BceI,I trocJleAylotqull rpaltToM y1V.ilelr.IIfr..

Paccr,rorpurvr MeroAtrr{y orrpeAeJreHufl aryBcrBureJrbHocrrr {ororr4a
c aHaJrtrBaropuofi orrrEKofi.

1. .flpo6onofi a{![exr {oroyunoxtrrerrr:
Ti: 2 . e. i,*. /??roev . A/,

rfle € : 1,592 . 10-10- Baprr[ eJrefirporra;
l"* - {ororor( Ha BxoAe;

finoey : 0,5 . \06 on - conporzBJreHue Ha BbrxoAe OeV;
Al: B ?Ll-rloJroca flporrycxanrn {znr,rpa ycuJrtrreJra;

,. _ /""r* 
.LBx--le t

rpllarer{

A : fr: **-* :2 . to4,
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rAe /, - Hoa{{uqreur yctrJlenufl ODV;
8o : t a I tuorw-trHrorpflJlbgafl rlyBcrBnreJlbuocrr @3V;

Sr: 50 . 1,0-6 a f anrw- qyBcrBtrrerbHocrr, {toroxatoga.
flpuuerra /r,x:0,1 ' t0-3 a.

Torga

i,*:04#:0,05 . !o-i a

x.

U'o : 2' 1",592' t0-1e' 0,05' 10-rz' 0, 52' 1012' 8' 2' L04' 0,7 :
: 4,45''10-tL b2.

2. IIIyu B rraMtrax:

U?":4'k'T'R'Ll,
rge k- flocroflHuan Eonrqltaua;

7 - rervrueparypa uo f(enrrzuy;
Ll : B etl;
k:1",37.L0-2s;
T :273" + 30':303o.

,[rR rauusr 6]Itt[ R :400 olvt fi coo'tBercrBeHHo

73,.*r, : 4' L,37' L0-28'303' 400' 8 : 5,31' L0-t7 s2'

,(ra naunu 6)ItB R : 5800 o,rz.

Dhome : 4' L,37' t0-23'303' 5800'B : 5,7 4' t0-16 62'

3. IIIyu Ha corporflBJleHtrflx:

U'r:4'k'T'O'ol,
Al *ru : 4' 725' /LO-14 62,

A4 r"'n : 2'l' LO-LB s2 '

4. O6qee Earrpfl?fielrlre myMoB:

|/Ug :ltzfr: 0,65.10-E c.

.(rn nopruanrnofi pa6orbr cucreMbr BoBbMeM Hoe{r{uqneut upeo6na4annrt
rroJreSHoro curlraJla HaA myMoM:

n U.rrn
P : i#;o: 5'

Torga noryquM Buaqeuue MEI{trMaJrr,Ho AolrycrzMoro rloJreanoro cfftuaJra:

Ucuru. min : 5 l/-Ug : t' 10-6' 0,66 : 3,3' t0-6e'
Orcro,qa

in 
Uc'"r'mln 3'3'

lin : AHoay : 55#J : 6,6' 1.0-rL a.

Ho 
imln : Jo(D'

floororuy

@ : ?" - 
6'6'Jo-11 :6,6' L1-rr "'tu,J'o L

rge (D 
- cserosofi trorolt B JIIoMeHax.

B csorc osepegr,: O:/ro.E,Qoa,
182



r'[e ko = 0,6 - Hoo{{uqtreur rrorJrorrleutrrr oflrtrntr;
"E - ocneqeunocrb B Jrroxcax;

Qou - rrJloulaAb o6texta B r(Ba[parr{6lx Merpax, orHyAa ocBerqer{HocrE,
paBI'Ia

E:__!_.ko.Qoo'

Taxulr o6pasonr, BHafl Atrar{erp o6senrzBa, [oryqtrN{ i\{trHtrMaJrbuyro Be-

fiuquHy BBeSABr, noropyro Molr(Ho trctroJrbSoBaTb AJr.E yBepeHr{oft pa6oru

{ororz4a. flpuee4enubrrl pacser rroJruocrbro troArBepx(naercfl 0116110}r.

s 4. ucm,ITAHI{.fl (DOTOrIIIOB C AHAJII4SI{pyrcqEtr OIITtr{KOff,
IIP OBEIEHHbIE B KPbIMCKOTI ACTPO@tr{3tr{TIECKOfr OBCEPBATOPT{r{

AII CCCP

trllcurrtanu.s {ororu4ou 6rrnu nporeAenbr Ha AByx trrlcrpyr{errrax: gnoft-
.Horvr acrporpaSe c Arlar{erpoN{ ru4a 160 .LIil, fr Me]g.IIcnoBor{ reJrecHoue ctrcTeNrbr

Lupo$. Maxcyrora MTn{-500 c AtraMerpoM rr{Aa L70 uu. Cucreua oArroxoop-

Aurraruoro rzAupoBauu.tr trctrbrrbrBaJracb na guofiuonr acrporpa{e, a.AByx-
xoop4znarunrft {ororu4 - na MTM-500. Mo4ynaroprr c orrru.recnoft
'r{acrr,K) z SoroupzerrHr,rM ycrpoftcrBoar 6buIZ ycranoBJrerrbl Ha rtrAax zr{cr-
pylrenroB. (Dororpa$rpoBautre n o6oux cryqa.flx trpotrBBoAZJrocE B rJraBuor{

'{onyce trrrcrpyMeura.
B o6oux cilyqaflx 6mnr uonyqeubr yAoBJrerBoptrreJrr,rrbre peayJrbrarEr.

Oruu6na BeAerrtr.rr u lroppenrlutr He rrpeBbrruaJra oArroro Auar{erpa Eao6paffie-
Htrrr BBeBAbr rrptr Enctroan\vrrx or 30 lrzu. 4o 1 uaca 30 rrrn. (Dor:orrgrr yne-
peuHo pa6oraru or BBeBA qerBeprofi-tr.flroft Beilusurrbr, a upu 6lrarouptr.rrr-
Hr,rx arMoc$epurrx ycJroBu.Ex tr or BBeBA rtrecrofi Berusuurr.

T/Icxop,tt zB paccMorperrtr.rr rrptrHqtrtroB pa6orrr $orocnegarqzx aJrenrptr-
qecxl{x ctrcrel,r c allaJruazpylorqeft otrTuKoft, a ran}ne Ha oclroBautrtr oxcue-
pul\rerrTaJrr,Hbrx peSyJrbTaToB, I{o}ItHo cAeJraTb cJreAyroqtre BbrBoAbI.

1. flpumeueuze trptrBMartrsecnoro arraJrtrBaropa flepeMeqenuft s Harre-

crne yctpoftcrBa, o[peAeJrflroqero HaupaBJreEue tr crerrerrb yxoAa u3o6pame-
r{u.fr 3Be3A c onTzqecRoft ocz rrgzpoBarru.E B correraHEE c BbrxonoM rlenocpeA-
0TBeHHO na gnyx{aSHbre aczExpoHHbre ucrroJrrrtrTeJrbr{ble ABuraTeJItr tro3Bo-
JIEer ocyqecrBJr.flrb rrpocrble u HaAeifirro pa6oraroque cJreArrrqtre ctrcreMbr.

2. I4ctottszoBaHtre yryqureuuolo MoAyr.sropa cBeroBoro trororta, uoA-
rrflBrrrero qacrory MoAyJrflrItrE ao 450 at4lrrolBolrvro ua6extarb rpyAuocrefi,
cB.flBarrrrbrx c BJrzEHuei\r nrepqaurit BBeBA r4 rrol\,rexat{E rrpol\fbrruJrerrnofi .rac-

TOTLI.

3. Paao6paHubre Br,rlre Sorocregaqze cr{crer{br qe;recoo6paar{o, BBI{Ay
'UX trpOCTOTLI' [ptrMeIIETE B IIpUBOAaX, ]\{OqHOCTL trCtrOJIHZTeJILI{bIX aCEII-

xpoHHhrx ABtrrareJreft r(oropbrx rre [peB],ruaer 10-20 em. Ognaxo cJleAyer
orMerrrTr,, qro rlpu HeltoTopoN{ ycJloEtrreHEu oTu ctrcTelrr,r MoryT pa6orarn
,c BbIxoAoM IIa [ocTofirIlloM TOKe tr, CJIeAOBaTeJIbHO, trN{eTb MOqHoCTb trCIIoJI-

r{ureJrbHr,rx 4nura:rerert cornu z 6oree narr.
Anpenu 1959 r.



AItAAEX,II,{fl rIAYH CCCP

11B BECTI,I fI }TP I,I}ICI{ O11 ACTP O<DI{3I4qEC}I O,I OECEPBAT OP fiA
ToM xxlir, 1960 r.

IBII}IffiHI{E Ca+ B XPOMOC(DEPB

I,I CBfl3b [BI4EmH[I.fl C MATHIITHbIMTI TIOJIflMII

B. E. Ctnema'uoo

flpr uouoqu uarnurorpa(pa rr perucrparopa flyqeBblx cHopocteii Hpnnrcxoll actpo(pu-

sr.rsecxoft o6cepraroplrn IIpotrBBeAeHr;I rIsr[epeHI{E rrpoAoJrLrroro Marlr]rrHoro IroJrrI rlo JI?I}rrlu

Ie X, 5250 A, ryuenlrx cropocreft E rpnocrlr B JILIHITIT HrCa+. tr4ccne4onauocb [oJIe Jr],rreBLIx

cxopocr:eft rra4 aKTrrBrrBrMu o6uacrslrln Cornqa no (ftroxxynax rr B lreBoaMytrleurrl;rx o6lacrsx
xpouoc([eprr. Couocranueutr ryqeBBre c(opocrr{ c paclpeAeJlerrlleM Maurl{rrroro IroJItr lla
ypoBrre {rorocsepnr. Vcrauonteso HaJrrrque n xponaoc$epe o6mlrpur,rx o6tacr:eri c rloArreMaMrl.

rr oflyc$aErrEMlr la3a, IrporErr{eHHocrl r(oTopr'rx Aocrl,IraeT 200 trrc. nn. finvtxeP.ue B orllx
o61acrgx Eocrrr xapanTep npyfiEoMacmta6sot ryp6ynerlrnoctlt. Xapaxtepur,rr,l ltacurra6

sJreMeE?oB 5000-20000 ,r,r, r.r trpoAoJr?r(rrreJlL,Hocrr, rr(?IsHL oxono 7 sacos. florrlraa cpe/{rltrr

cgopocrr- ryp6yneururlx aJreMeuroB panna 3,6 nufcen. B uenoalryrqeunoii xpoltocdlepe cpe4-

HErr C11OpOcTb trOAGeMa raaa paBIIa -0,96 x,wfcen' a OIyCHaIIIIg *[,25 n*tfcen. flnorqa4r,
ua roropoft [porrcxoAsr rroAlleMr;r, cocraBJrner 5696 rceit trJlorr\aAr,I rreBoeMytrIernoft xpolrto-

c(pepsr. O6rqufi rroron rroAHr.{lrarorqeficx Maccbr paBen rrorory onycxaroulefic.n. Bo $lor-
r{yJrax cpeAg.fifi cftopocrb IIoAbeMa IaBa paBua -0,97 nu/cer', a orlycrtaullg *4.,7 rcufcen.

Onycnaur.re ra3a rrpor{cxoAr.rr rra trJroIqaAI,I, 6onee -re}a B Tpr4 pa3a rrpeBocxoAfitqeir nloqagr,
rroAT,eMa, floron lraccr,r o[ycnaroqerocrl ra3a B qerbrpe paaa 6omlre rloAHr'rMaloulerocfl.

Ilo-nupr.ruouy, ua6utom ouycnaroq,efic.E Maccbr r(oMrreucrlpyetca trr6pocaull Mareprlrl [prl
rrecraqrrogaplrbrx rrpoqeccax (acnr,rmnn, <ycul, nlr6pocrr). CHopoctb rroAr,eMa rI o[ycxanrl*
pacrer c yBe[[qeur4eM.spnocrfl (proxry.non. Boco6euuorpn[x$ronnyrax cnopocrl rIoAteNIa,

B cpeAlreM panua -1,3 x,ttfcex, a cftopocrr, orrycfiaulrE {2,3 nar,lcen.

Ecnra (ploxryJr HaxoAr.rrcr Ha[ yqacrroM c MarIr]rrH],IM roreu o4uoii rloJlrpuocrrt,
ro no {noxHyJre B Jrrrur,rr.r H, raa otrycnaercr, a Bor(pyr dtnonxyra uMercTcE BocxoArltrlr'Ie

ABrrp(errlr.s. I(or4a {toxxyJr pacrroJrox{eu rraA MarHIrrrrrIMIr noJrfiMlr paatuuuot rroJrfipuocrl{,

To rrBMerregr.rro rroJrfipflocrrr corryrcrByer I{BMeIreHrre auana JlyqeBofi cnopoctrt. flpn atort
HaA yqacrr(oM c 6otrmr.ru Marurr:rnr,rM rroJIeM rlporlcxo4l{r orrycxaul{e raaa. Onoro o6nacrert

c crrJrbElrM4 Margr{TrrbrMrr troJrflMn tr 6orsmulrur 0Hy/0r HyJreBaE JITIELIE cr{opocrl,I trpoxoAl'IT

6rfisxo rrJrrr coBtraAaer c uyleaofi ruuueft Marurrrrroro uonr. lVlenr4y AByME sHaq[TeJILHo

yAaJIeHIrbIMI4 ySaCTRaMI,I C C]IJrLELIIIII| MaIHr'ITTIEIMII IIOJIf,IIIII UpOXOIET ABe JITTHIIII UyrenOfi.

cHopocTrr.
Hanflsfle MarHr{Tnoro troilE BHaq[TeJrBrro rlBMerrfler (popMy r{pl{Boft pactrpeAeJreHtra.

cnopocreft. Cxopocru c all)-7,2 nu/cer ncrpe,tarorcfi B gra u 6o;ree pa3 rlaqe' qeM rrpll
oroyrcrBlrlt MarlrtrTrroro [oJIE.

O6quft xapaKTep ABr{E(errrrE HaA MarHrrrHr,rMI{ rloJlfl}rrr roBoplrr B IIoJTL'3y rlpeAcratsJre-

HrrE o ABr{rfieEI4Ir raaa BAoJIb clrJroBlilx tpy6ox MarHIIrEoro uoJlff.

THE IVIOTION OF CA+ IN CHROMOSPHERE AND THE CONNECTION OF

THE MOTION WITH MAGNETIC FIELDS, lty V. E. Stepanoa. The magnetograph and

recorder of radial velocities of the Crimean Astrophysical ObservaLory were used for
measuring the longitudinal magnetic field in line Fe I 5250 A and radial velocities and
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brightness in I{, Ca+. The radial vclocit,y field above active solar regions il f]occuli and
in undis[urbed chromosphcric regions \\'as investigaLed. T]re radial velociLics rvcre colnlla-
red with the magnel,ic field distribution aL t,he photospheric level. It rvas cstablished
lhaL in the chromosphere Lhere are cxlensivc regions, rvilh ascending and rloscendinE
gas, rvhich extend up to 200 000 krn. The mobion in these regions has t,he characLcr o['

large-scale turbulence. The characterisLic scale of the elernent,s is 5000-20000 l<rn autl Llre

life-time -7 hours. The tofal mean vclocity of turbulent, elemcnts is 3,6 lol/sec. Iu Lhc

undisturbed chromosphere thc mearr velocily of the asccrrdirrg gas is -0,9{i l<rn/sec ancl

tlre desccnding +7,25 l<m/sec. The arca from rvlrich there is an tprvarcl rise oif Eas oorulrri-
ses 56% of the rvhole area of the undislurbod chrornosphere. The l,ot,al flox,of l,ho ascel-
tiinq mass is equal to the dosrrnard {lorv. In flocculi thc rnean velocity of asccnding gas

is -0,97 l<m/sec and descending fl,7 lcn/sec. The arca liLh a don'rl'ard l'lon, of gtrs is
Inore l,han three tirnes larger than thal rvifh an ups,arcl florv. Tlic florv of descending eas
exceerls that oI the ascelding gas by a facl,or oI 4. Appalenlly thc excess of Llre descerrdinq
Inass is compelsatcd by the ejectiol oI rratlcr during rrorl-slaliollary processos (l'lares,
(rnousLaches'), surges). Thc velocit,y of asccnf and rlcscenL increases nil,h increasinu briglrl,-
ness of the flocculi. In cspccially bright, flocculi thc vclociLy ol ascent, is irr 1,lrc rrrcan

-1,3 krn/sec, thal, of descenL -l-'2,3 km/sec.
If the lloccule is al:ove a rcgion l'il,h a tnipolar uragnclic licld, then in l,hc floccule

t,he gas in I'[, descends an.d t]rcre ale uprvarcl nroLions around the floccule. .l I t,lre Iloccrrle
is abovc rttaq'uctic ficlds niLh oppositc polarily, tiron a change irr the polarily is accornlta-
rriod by a chanq'c o.[ sign oI the radial volociLics arrcl abovc l,le region t,ith a lalgc r]raqr]o-
tic field Lhere are clescenclinE moLions of qas. ln thc vicinity of legions rvilh st.rolg rlaqne-
t.ic fielcls and large 0II11l0r the zero vclocily line is rrear or coincides nitlr llre zero Iirrc
ol'lhe mag'nel,ic ficld. llctu'eel trvo corrsiderably disLarrt arcas titlr strorrg nraqnol.ic l'iclrls
Lherc are trvo lines oI zcro velociLy.

The prcsclcc of a rrtagnelic field colsirlelably clrarrqos Lhe lonrt oI Lhe r.elocit,y di-
sl,ribul,ion ourrre. Vcloci{,ics s'ith tt11);L,2 kn/sec are rlet, s'iLh l,s'o antl nolc [,iutcs o[t.o-
ucr, than iI ilre nraqtrcl,ic Iield rvcrc abscnL.

Tltc eeneral clraraclcr ol'rnol,iol ovcr rrrag'nolic fields lavouls l,lrc conceptiorr ol'gas
rr.otions along tho tubes oI force oI l,lrc rrLagrrcl,ic Iielcl.

BBEAEHI,IE

M. ,{enau4p [1], uccJreAy.rr Auur{eHrr.tr Bo Sror{xyrax u B HeBoBNryqeHHoii
xpoMoc{epe, [plrrreJl r( Bb]BoAy, rrro B JrtrrHr{lr K, Ca+ Bo SJroHHyJrax r4treer
I{ecTo oIIycHa}rrre ra3a, a rJ HeBosr,ryrqenHort xpofvroc+epe, }relocpeAcrBeHno
rrptrJrerarctrIeit n rfnoxnyJrarr,- rroAberrbr.

Hecnorrrro paHee p.aA EccireAoBareJrer? [2, 3] o6napy]nr4Jrrd acrri\nrerpnrrHoe
pactroJrolr{eHue ilu:F,vrfr. florJro]qeHr{fl I(8, Hs Ca* ornoclrreJrr,}Io ar\rr,rccr4o}tHr,rx

Jrvlir,Uft Kr, H2. ClrenleHue JrtrHIrfi olrr4 rrpaBrrJrbHo o6b.flcurrJru paaJrrrarHr,rrrr4

cHopocTfll\,rtr UoHUBoBaHHoIO HaJIbI{ILE, OTBeTCTBe}TEOIO 3a IIOIJIOIqeHTTe tr
aMtrcctrIo. HeeaBucuno or M. ,{enan4pa, uo HecHoJlbno rroBE(e, B. CeHt-
,(xron l4l uccrcAoBaJr ABulneurre B xpor\{oc{epe, rrcrroJrr,By.a rro ABe olopHr,re
JrvHUZ,, paclroJroffier{Irble coorBeTcTBeHHo B HpbrJrb.rrx H1 r Kr. I4auepelu,ra
y BocToqEoro rr SatraAHoro HpaeB rr B qer{Tpe nl4cHa co,nuqa AJrr{H BoJrr,r H2'
HB, I(2, K, otnocureJll,Ho onopHbrx $orocsepnux ilu*at rrogBoJrrrJru aBropy
ycTarroBr{Tb, trro B o6nacru $roxrynon tr B HeBoSr{yrqeHrroft xponrocsepe
upozcxoAtrr orrycHaH?re rasa co cpeAHeft cHopocrr,ro +1,74 nil,fceq. onpe4e-
JreHtre JryqeBbrx cHopocret n xpor,roc{epe HaA rrflrHaMz r{ Bo {Jror{HyJrax,
npuJleraloqtrx It Hur\r, 6uno upozaBeAerro 3. A. IyproBeHHo [5]; sa oropHr,re
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JrLrHtrtr uM 6r,rru B8.1116r xporroc$epHbre Jrr{Htru Ar.s HeBo3tryqeHrroft xporro-
c6eprr. .(ucuepczx cmopocreft rro Jrur{trtr I(, naxonzJracb B trpeAeJrax or

-1[,0 go f10,0 n"u/cen ilptr cpe4rrefi cxopoc:ru ronce]ra rasa f1,80 rcu/cen.
B. A. Xoxrosoft [6] 6rrnu trccJreAoBaHr,r ABZ]fieHr4a no $nonxyJrax tr B He-
BoaMyrqerruoft xporuoc{epe B rleurpaJrr,Hrrx rracr-flx tr y Hpa.rr coJrrreqHoro

AlIcHa. Eio 6rrro trpousBeAerro HeaaBrrctrMoe otrpeAeJreHue AJruH BoJrE {oro-
c$epnrrx ,nwnmfr, (nearr,rx Ba otroplrbre) uo 16 Jrurrz.flrf Fe ra6oparopuoro trcrorr-
HrII(a cBera, tr ualrepeua AJrtrr{a BoJrrrbr Kr 4nr Hpafi Ar{cma Connqa. B crcr:eue
AJItrE BoJrrl ra6nuq [7] g.nuua BoJrr{br HeBogr\ryqessolt rzuuu K, n xpouoc{epe,
rro orpeneJreurzro B. JI. Xoxronoft, onaaaJracb panuofi l, 3933, 684 +
+ 0,006 A. B peeynbrare trccJreAoBantr.fi B cBere rrvluu K, B. JI. Xoxxosa
rrpullrJra H BbrBoAy, rrro B HeBoar{yqennort xpolroc$epe raa otrycxaerc.rr co
cpe4ueft cmopocrlro {0,8 nrulcen $ryn Atrcnepcutr cnopocteft or -1,0 4o
!1,,L nat/cen). Bo {noxn1r161, pacloJro}ileurrbrx lleAailexo or r{er{rpa Aucna,
raa rroArrtrMaercJr co cpe4ueft cxopocrr,rc -0,4 xu/cen. flpw DroM Azctrepctr.rr
cnopocrefi or{aaaJTacb B trrrrepBaJre or -2,0 Ao +1 ,1, nrwlcen. Bo {nomny;rax,
IlactroJrox(enrrr,rx y Hpafl AZcHa Cotuqa, paa6poc cxopocreft BuarrtrrerbHo
6orrme, qeM Ar.s qerlTpaJrr,Hbrx rracreft Atrcna, u HaxoguJlc.rr B rtpeAeJlax or

-1"4,3 
go !5,4 nn/cen. Mero4 raMepeHu.fl B. JI. Xoxnonoft [6] auanorr.reu

nreroAy, rrptrMeneHrloMy M. ,(enangpou [t] u E. Cenr-,(mouorr [4].
tr4ccne4onauu.s X. X. fl.nacxera [B] z A. E. Xapr [9] uoxasailE cyqecr-

BoBaI{ze {orocSepurrx HpynHor{ac[rra6HErx ABtr]r{eutrft. Itpyuuorracrrrra6-
HbIe aiIellIelITIJ npoT.fI)r{eHHoCTbIO HeCHoJIbno AeC.frTItoB TbIC.fIq ItU JroMeTpoB

rrrrelor Ar{crepctrro cxopocreft B trpeAeJrax *300 u,/cen. floarouy trB}repeHtr.rr

M..{enan4pa [1], E. Cenr-.(rxona [4] a B. JI. Xoxronofi [6] Raror cnopocrb
Ar;u)neurlrr xpomoc$epuoro raaa oruoczreJrbuo SorocSepuoro raaa. Oupe-

AeJLfreMbIe trMu cKopocTtr [Btr]fierrlr.fi l{oryT orilI{qaTr,c.fl oT trcTtr]I]rbrx Ha

0,6 nn/cen. B rauepeuusx 3. A. lyproneuxo [5] noamoxrua ouru6na B otrpe-

AeJrer{zr{ rryJrr-rryHnra cnopocrertr >2 h.ltr/ceht rar{ HaH B HeBoBMyqenuoir
xpotuoc{epe Bo3r[o]firrbr 6orr,ruue cRopocrr{ HaH lroAreMa, Tan tr ofiycHarr[fi
ra3a.

B uacroarqert pa6ore trccJreAyerc-a troile JryqeBbrx cnopocreft no {rox-
HyJrax z B HeBoaMyrqennort xpouoc{epe rr AeJraerc.fi cotrocraBJlerltre c Mar-
Hrlrrrblr\[ rroJreM, orrpeAeJ]fler[rJM Ha ypoBue {oroc$eprr. Mero4 zaMepeHtrs
Jrlrqgou cHopocrer,i, [ptrn{etterrurrfi n rlacroarqel,I trccJrenolarruu, ItaH Mbr yBrr-

Arrl{ Htr}r{e, He rry}fiAaerc.fl B trrctroJrr,BoBaHtrr{ oloprrbrx {oroc{epurrx nuultll
u rloaTor\{y cuo6ogeu or HeAocrarxoB trpe}fir{trx r{erogoB.

$ T. MDTOA OIIPEAEJIEHTIfI JIYAIEBbIX CHOPOCTE}T

tr4auepeuze JryqeBbrx cnopocteft, [poAoJrbHoro r{arutrTlroro rIoJrE tr flp-
nocru B cBere qeurpa;rruori ocrarorruoft IlErreHcEBHocrz trpotrSBoAtrJrocb

trppl troMoqtr MarrrrrrorpaSa u pertrcrparopa ryqeBbrx cHopocreft Hprrrr.tcxoft

acrpo$zaz.recxoft o6cepraropur [10, 77, 1,21.3tu tpu xapaxreptrcruxz {u-
Br{r{ecnoro cocro.flrru.fl raBa Ha troBepxrrocru Conuqa Moryr pertrcrpupoBarbcrr
upu6opou oArroBper{euuo. flocro-rHrrarr cJlararoqa.rl curuaJla, trocrytraroqero
B MarutrTorpa{, upz troMoqu rroBopora rrJrocHorrapaJrJreJrbl{oft rrJlacrtrHr(r
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yAellE{utsaer JrLrHrrrl cnNruelpurrHo orHocureJrr,Ho AByx tqeJrerl Sorouerpa.
V r o r rr o B o I] o r a uJlacrtrrrr{r{ perr{crpullyercrl Ha orAeJlr,[orr BarI[cLI-
rrarorqex{ yctpolicrne tr Aaer BeJrtrrruly tr BHari Jry.reBori cxopocrrr. flo upeA-
Jlox{eHtrro A. D. Cenepuoro [12] r\reir{Ay ABynr.fl rqeJrflutr {orouerpa 6rrna
lon'Ierqeua TpeTbtI II{eJIL, TaIt tlTo CBeT oT r{errTJlaJlbrloi:r .raCru JilIl{trtr lrCrrOJI],BO-

tsa JIC.E AJrrr perrrcrpaqr,rr{ l4rrrerr-
cl,IBr{OCTrr Ha OTAeJIbrrOt{ 3 arrtrcr{-
Rarorqer{ ycrpollcrue. 11pr,I rroJry-
qeu?u,r ua6nro4arenbFroro l{are-
pIIaJra AJrrr lracrofrrr{elo trccirc-
I(oBaHrafl gnnineuui,r 6r,rna rrc-
rJoJrLBoBarra Jrrrr{r{.a ftrB Can.
Itouryp oror,l nnuura no {noH-
Ii-YJIe 14 CXeN{a pac[oflo]r{errrrfl
rrqenei,i S orouerp a rr1]eACrztB ire-
Hr,r rra rfrar. 1.

l3nraTqy rpyAHocrr{ olrpeAe-
JreH rjfr IroJTrr IIo x poruoctfeltnoii
Jri,Inlrrl H3 onu [rBrIeJ]rr.lrocr,
rrp[ roMo]qu dloroc$epnoi,i,rrr,r-
I,r[Irr 1,, 5250, ran .rro Barrlrclr
noJrrl 1rI JlyYeRLIX CnOpOCreii
0THOCflTCT{ ri H.ecIioJILIto pr13-

JrrrrrHrrrtr{ )rpoRrrfl\{ arlroc(teprr
Coruqa.

.I{nx aaur,rcl{ ToJTLHo JrvrreBoi.i cHollocrlt Ir flpr{ocr[r net neo6xoArrlrocrrr
B rrpDlrcnelrxlr nepeA rr.{eJrr,ro crreKrporlla{a iuo4ynnropa npyroBori [oJrapr4-
BaItrru. floerou;, oH ycrarraBJrtrRaJrcfl Jrrrrxb ror.Aa, rrorAa TpeSonanocrr nllo-
rlilBol{r,rrrr Barrrrcrr nraJrHflr]roro norn. I{an 6brno uoHaaarro parree [10], lrogy-
Jrrrrop npyronor,i lro.rrflllu3artr[rr [pofiycnacr Bcero 25% cr,era. floarorl;, 11111

peri'IcrpaIIIiiI4 JrytIeBbIx cHopocTeii 6ea ruoqynnropa rryBcTDITeJrLt{ocrrr trI]14-
6opa cyrqecraerrr{o yneirrrarrrlraJlacb - B Tllrr pa3a, rr }rbr rfol.Jrr{ pa6orarr,
c 6o.uee rrrzrgr{ol;r tr{eJrr,ro cfienrpor.l]arfa. Br,rcora tr{eJ]tr rrptr [o;ryt1911r, ocr{oB-
l1o1'o r{arept{aJra, trclroJrr,BoBaltHol.o B Hacroflrqefi cr.arre, 6r,rna naara pajt}roii
0,5 ,'tr,.tr nptr lrso6llaurerrtrlr Connqa Arrarrerpolr 210 ,u,ar,; urupr{Ha qeJru }laBHrr-
.racr, 0,2 utt,. 'lax nau r o6.nac'i,u crreirrpa l, 5000 A uurenct.reHocrr, cBera
SlIarlf'ITeJIr,I{a, nIbI l\rorJrr,r Br}rrr4c6lrrarT) N{arrrlrrltoe uoJr€ u r[oroc{epe, He ],rB-
ller{fl_fi IJLTCOTLI r{ejlrr lI Aa}I{e HecnoJlb}ro 5z11g115IXUB ee Illr,rptrHy. l[ultlrnr,t
t1enefi (lo'rorretpa rraruntorpa(ra lr llerlrcrparolla cnopocreft cocrailJrrrJru
sr,,:0,050 A n sr: 0,050 A. Paccroq'ue I l{e}r{Ay xpaiiuu,rru rqeqr{arrtr
uleneiir sl !r.s2 cocraBJrrrJro 0,150 A. Brr6op BeJrr{rrrrrrrr I ulleer.oyrr{eorBerrrroe
sIraareHl,re lrpr{ olpe71crerrr,rtr JryrleBL,Ix cnopoc,:reii. Bc;re4c'rnue orrrocrITe"rIr,-
Ilblx ABllilieHt,rit B nr,rltr4frx H2 u Ho nlremHlle tracTr{ JITTHuII H, lroryr 6r,rrr,
BIlaqnreiILIro I{cHa}I{eur,r ac[{enrorr IIec]4r{rleTpr4rrrroro 6;nen4uponaun.s. C loa-
pacrarrdet[ fll]nocrr r[.uor-in;r1i1 IIptr oArrorr tr rorr iKe crreqeHru runrfi FI,
u FI, ynteur,flIaerc-s urSzfisrro Jrrllrtrtl [olJrou{errr{fl tr{ acrrrrtrerptrfl clia3r,rBaercfl
6onr,rue. Ilpi,r l, pannoi'i 0,[50 A, rracrr] rror{Tylla HB, uo rioropor,i flpotrBBo-

@rar. t. Cxeua noutypa Jrrrsrrrr H Ca+ uo dtrox-
r{yJre rr pactroJrorfleErre rqeleft Sotouetpa Marnr.rro-

rpa{a u perr{crparopa flyqeBbrx cnopocreii
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aflTcfl u3t\{epeHr,r.fl Jry.IeBbrx cHopocrefi, ocraerc.fl cr{rrrlerpurrHofi upu orHocrl-
reJrbHbrx cHopocr.rrx B Jrr4Hr4.rrx Ao 5,0 nulcen. IIpu 8 ru/cerc olla AeJlaercfi
HacroJrbr{o uer.ny6oxofi, .rro BHyrprr Hor{rypa H, yate HeBoar\Io}r(Ho ypaBHLI-

BaH?Ie IIOTOI{OB CBeTa, IIOlaAaIOrquX Ha qeJII4 Sr,z, I IIJIOCHOIIapaJIJIeJIL]Iafi

trJracrr4Hlta fior\rrreHcaTopa JIyqeBbIx cxopocrefi clreqaer JIuHI{Io co IIIeJleft Ha

3,7 A (o6rruuo B crolloHy AJrrrHHbrx norn). flpnlrepr,r Barrrctrr ry.resoli cnopocrl,r

rroxaaaubl ua Snr, 2; ra $vr.2,6 amnuo, rlTo BcerAa Jrerno ycraHoBtrrr,, HorAa
yxoAtrr lru:rrr.tr co rqeJrr{ (crr. y.1ng1.*
3arrr4crir, orr're-reuubrii crpennofi). flp,
nrr6pauuux uIeJIflx {orouetpa o6rrquo
3TO CJIYIIAETC,TI TOJII,ITO B HEIIOCPEACTBEII-

uoft 6rneocru H corHerrHorry tr-qrlly, rAe
til4 oqeHL CrIJrLlIo BoBpacralor oTlIocltreJrb-

IrBIe CHOpOCTT{ B JIII}IIIflX 3}II4CCIII4 I4 IIOI-
JrorqeHrlfl (H, cymunaerct, a H, ge"rraetcn

nerry6oHoft r{ I\{o}I{er Aa}fie rlepeI,lrr,r r'ra

npbrrro H, t13l). Vxo4 nIanuu co rqeJlrr

rpor{cxol(trT Tax}r{e I,r n o6nactn BcrIbI-

_Z

]TEH.

flonropRelrocrr Barrrceiir u4o.nr, oAuo-
ro rr roro )r{e paSpeSa noBepxHocrl{
Conuqa rpeAcraBJrer.ra Ha {ur. 3. Ot-
/IeJIbHLIe OTITJIOHeHI{.fl AOXOA.fIT AO

ll ,0nn/cen, u roqHocrb BarIIrcIl ily'IeRol,i
cn o p o c rr4 o np eAe Jr.a e r cfl B ep o-tr rEI o tlr orrlr 6 -
rtoli o4uoro rarrcpeHlr.ff 1l 

: *0,33 h',nt/(et.

3ta oruu6na o6yc[oBJleHa rJraBHLIr{

o6paeou Herorruocrtlo nponeAel{url paa-
peSa rro oAuoft n ror? )r{e JruHrI[ ua no-
Bepxrrocrrr Comrrtra, noarol\{y Sanrr,r.rec-
Ita.E ToalHocrr, tsalll{clr 60ree srrcoHaq.

llpex4e rrelr rlp[cryrrlrrr' n Ba-

urrc?r Jryqenrrx cxopocrer?, rIeo6xoALIrIo

rrporrBBecrl,r 6a.naucuponry AByx {o-
ToyuHolr{rrreJrefi, pacrloJro}r(eHI{Erx Ba

I(Byr,r-rI xpafiurarllr rqeJr.flMl{ (roron'rerpa.

flp, pa6ore B BeJIeHoii u npacnoiil
rtacrtrx cuel{Tpa 6atrarrcr,t}louria ocyrqecri}Jr-flcrcrl rro tlenpepbltsIloxly clreltr]ly.
IloCxon6ny B o6lracTlr JI],tHulI H Ca* iIeIIpellLIRIlblii cuerirll orcyTcrliyer, yllaR-

rrr.rBaHlre $Orotoxotl (I)3Y narru Ae,rIaJIOCL rro JIttHIIII H, n nenoal\I;rtqgtrt,,unt

yrracrne. fl"u-n atoro nr,r6npa"nl,rcr, lretloBlrlIrfeIIItble yrtacrl{I,I Il llo.IlrIpttstx o6-

Jracrrrx Cornqa. Banancr,rpoBria lllorrBrolu{J1ac1; cJreAyroiqlmr o6paltorr: ,lrrt-

glra H, ycTalIaBJII,IIraerCfI IIa cpeAHIoIo It{elIIr sB (Crr. tIlur. 1) uo rrl'rnr'r,rryrry

oTnJIoHeHtIfl 3alrtrcbrBaloqero uplt6ol)a {or()nle'fpa fIpliocrlr. B aro,rt CJIy'Iao

oHa paCIroJIolI{eHa crIIrIlIeTpI4-IHo OI'HoclrlTeJILIlO AIJyX rqenef:il Sr II S". 3arCnr

rrocJreAoBaTeJrrrrro rjbrRoAr,rr{ Jrr,rrlr{ro co rr\cJrll s3 B AJITIIHOBOJIIIOIIyIO rt IiOpOTltO-

poJIHoByro o6nacr.ra rar{, rrro6br rronaBarrufl BartI,ICr,IBaroulero uprr6olta 6r,r.nrn

788

@nr. 2. rlpurlepr,r aanltceii ryqeBrlx
cmopocreft



oAi,IIIaItoBbINIr{. ]lcnlt r1pr,r l)Tor\r 11,rrocIto11apa.rrJIoJILrrafl rIJracrl,IHrta orIiJIo-
Hr{e]'crr llc 1ta paBHbre ylJrr,r (B nporirBonoJro}r{rrbrx HalpaRJrerrtrnx), ro {o'ro-
ylilloiril,ITeJli4, pacrloJroitiellll;Ic 3a tr{eJrfll\rl,I s1 tr srr lre c6aJraHcl4poBalrbl. }la-
JIaItcllpottI(a ocyqecrrlJlflercrl r,ltrteuolrrretl Irarrpflirier.rrrfl Ha AeJrlrreJrr{x {oro-
yxrlloilil,IreJreii;1o rex rop, flolitl rrl]rl pat]rrbrx r{Br[erreHr{rrx frpnocrr,t r]a qe,xt4
.s, tro 6111cr /locrtrrrlryro l]a1]ercrIRo ylJror] rroBollorit IrJracrlrH]ir{. l:i te,teutre ,raca

(Dar. 3. flonropneuocrrr Barrr{crr JryrreBr,rx cnopocreft BAoJrr, oAnoro Ir roro ffie pa3peaa
rroBepxEocrr,r co.nnqa (aepoarriar ourr.r6xa oArroro rrsMepeHlrf p : f0,33 **lrr*j

flocJre BnJIK)rIeHtr.fl uplr6opa [pol{cxoAI[r [reAJrerrHa-E paB6aJrar.rcrrpoBHa. flo-
.STOtry r]lr.'rroareHtrre upra6opa rpotrsBoAnro.E Sa6fiaroBpeNreHlro. B te.reune no_
CJIEAYIOIqI4X IIACOD PA60TI,I, ITAIT IIOHAsAJI OIIbIT, 6AJIAHCI4POBHA rIPU6OPA HE
napyIr]aerc.E.

.[,ra uoryveHr{fl Raprr,r}rr,r ABrr}r{eHrr.fl ]J rrexoropoM yqnglr(e Ar{cfia conuqa
neo6xo4r,rruo rrpotrBBecrz cJreAyro]qlre orrepar{trn: 1) xarz6poBxy rcJrrr olpe-
.4eJreHUe ttacrrrra6a 3ar[,rc[I; 2) oupegeneHr4e rroJro]fleHr4.fr HyJr6-[yHHTa CnO-
pocreii Ila JIeI-ITe' Ecrra lrccreAyer{a,E o6racrs r,rr{eer BHarrrareJrrHyro trporfl-
1r{eEHOCTr, r4JILr r.re HaxoAlrrcrr Il qenrpaJrBnoii.racrr,r ApIcHa, rrpotrSBoArrrc.fl
yler a$r[enra Bpail{egr,ra Co,;rHr1a. ftarr6porxa Balr{cu rr }ryrrb-try[nr cno-
poct'ei,t ottpeAeJrflrorcfl rryretr Barrlrcr{ JryrreBbrx cHopocrefi B6n;7;su Bocrorr-
rrroro t{ BarraAEoro npaeu ArdcHa COtnrla. trilaBecrHo 14, 61, rrTo Ha COtHqe
IITIeIOI'Cfi SIlalIlITeJILItbIe TalIreFrIIr4aJI6116le ABr{}r{eHI4.A, r{OTOp6re AaloT CMe-
qeIIIlrI JIIIHI4T:i AonoJrllrlTeJlbHo It relr, Itoropr,re BbrBBanbr BpaqeHnerr Connqa.
[Ioerolry AJrrr lrcHJrroqerllrrr cJryrlgl:irrarr rallrerrr{?JaJrBrrBIx ABtr}riennri Heo6-
xoAr.rrro [p0r43]recrr{ ycllerueuue rro BoBxro}HHo 60ilr,uert unorqa4ur troBepx_
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ul/, trt4/t8/{

Erocrra Conriqa. 3ro gocrnraercx 6r,rcrpbrrr [eperreqelrrrenl uao5paxieulrfl I(parl

Conuqa B rranpaBJreurrtr, ueplclrArrHy.rrrrpuor,I Ii cyroqnoi,i uapannelr'r. IIpn
arorr AJlrdlra pa3peBa lra noBepxrloctu Co;rnqa cocraBrl.trer 500 000 r.al. Tart

rtan IlocTo.al{Ha.fl Eperre}rtr 3arrtrcl,I r : 3,5 cc}i., r]llr 6r,rcrpolr nepe}Ielllelllrrr

I
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I
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I

ill
I

t-
I

r-l-I-
(Drrr. 1r. Ita",rr,r6ponxa no

sOCTOrrHOrry rr safla/urolry I{pafl r}
co,rrHearHoro gr,rcrta (rz) :

A - A' Ilirrr Bocroruroro ripaa; ll -,B' ;1,lrR eanagnoro ripar; To-rra C co-
orBercrDyer HyreBoi,i cHopocrr.r lIJrfl
UeHTpa [ncHa 0orH]:(a; Barrrrch Jry,re-
Boii crropocrr'r B Jrr,rlrrrrr I{r Ca+; lIafi-
JroHrrar{ flpslrafl ]-1f ]f ' coorBo.rcrByer
JIIIIIIII{ }ly.TleDoii cHopocrlr ltrJrfl AarI-
lroro Iaopeaa (aogeHt BpauleHrrfi
CorHqa) (6); aautrcl ry.reBoit cHo-
locrrI a JrlIilITII [c ), i250 A ,qJrfl ilc-
r{JrrorrerrrrE Eo(peHra Bpaqerrrrfl CorH-
qa (c); :alr.rcr, rraruurnoro rroJrft ro
JruHrrrr Fe 7, 5250 A (a); saurcr Rprro-
crr4 B cBere rIeHTpaJIr,Itoit ocraro.rltoii
rrHTeHClrtslrocrrr ,lurrurr If, Ca+ (A)

uBo6pa[{eHrr.fl Tar-IrerrqrraJrr,rrbre ABE}I{eflIdtI ctJIa?IirtBarorctl n tIo]I{Ho 6o.uee

yBcpelrHo npOBeCrtr CpeAHtre JII,IHtrI,I, OIIpeAeJIflIonII4c JII{}IeI'iHyIO CHopOCrb

Bpaqegufl Ha BocToarlloll II BatraAIIolI ltpaflx Coruqa. 3rra'rnrenr,tlarl [poT.fl-

meHrrocTr, paBpeBa AaeT yBepeHrrocTL B rlpaltTrrllecltll [o"rrrlort Itor[lleHcalII4[

CilyuafiHbrx TaIIIeHI{LIaiIbHbIX ABu}I{e}I[i'i. O6r,r'rno paBpes y Itpa.fl ConHqa

t\rr,r AeJraJIu Ha paoororlHtrlr or qeHrpa AlJcIia p : 0,864. flpltnurraa nrruel?-

Hyro cr{opocrr, BpatqeEurl CoIHqa IIa 3I{Barope 2,ll rJLlce?i !I yrlpl.orrrOr, ,t-
trerregue croii cxopocrtr c reJrr,rorpa(trtrtrecnoii ruraporoii? a raliilte rloJlollientrg

/l
I

0l
r
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[oJrToca Co;naqa oTII0cureJIr,]io rorl]ir ccrepa, Jlel.r{o rtl,rqr,{c"rrllTrr a$r[erirrinuyro
IJe.rlr4alrlrly cocrallJr.flrorqeii n4o.nr ryqa Bpeuirq nr,rrrerlnorl clropocrr,r Rpaqetrrr.rr.

flpr nu6paHlrolr paccrorrrrrl,r or r{cHrpa Arrcxa co;rur1a pagrrocrb Jrytrguoil
cliollocrrl Merr{Ay Sarra,q}Ibl\r u Bocrorrrrbrrl Hpa.rir{lI cocrapJrrrer 3,32 nttlcen.
Ha rfur. 4 npe4cranJre]Ia BaIIr{cr, lyveroii ci{opocru ;q;rn qererl narlr6porrrrn
r{ orpeAeJrer-rlrl HyJrb-nyrlrtra. Paccro_rrrrue
rre,rilly flp.rrr{brr{tr A - A' tt l} - i3' oupe4e-
Jlrrer trraclrra6 aaurtcl,r Il orreB],IAL1o, rITo ccpe-
AlrHa eTo]to paccTo.flHtrtl AaeT IIOJIOiIieItI{c, co_
orriercrBymqee IryJreBoi,i cHopocru AJrfI rlerrrpa
/lr4crra Corr.rqa.

B ra6r. 1 4aurr BeJrlrrrulrbr paccroxrrr,riilrein-
ly A - A' n l] - Bt , roryrregrrbre rrp1,r rra-
nu6porrriax, npor4aneAerrl{Blx rJ Terlelrile oArlo-
l'O AH.tr C llHTepBa.IIaIII{, paBIIbINrtr []lrrtlrepHo
oAlrorry .racy. Itax nr{Ar4}r, olur,r6rta npr,r Itajlrr-

rrTo rryJrt -[yH]tT cr(opocTr4 olrpcrleJrtreTctr c Torl-
Ilocrr,ro 4o _f30 u/cen. tr4a sroit irie ra6nzrlr,r

Ta6nuqa I

tr{upoBoe
BpeMfr

PaccTonune uem-
ty A-A'il 1J-8,,

fr.LL

Th46m

843
957

10 50
12 00
t3 00

Cpeguee

30, 5

oz, o

30 ,0
.l,f , J

aL, t)

31 , 7+0, 6

cJreIIyeT, trro rllll,r e4unu.rrtoi.i rta"irr,r6polHe }raff6oJ-rr,I1la.fl orrir6rta B orrpel(CJre-
Hr,{n }ryJrr,-rryr.rr(Ta cxopocrr,r cocraBJrrrer *100 nlcen.

Izlcxnro'rerrrze a(rSenra Bparqclrr{rr rrprr Bantrcfix [porrr]r{errnor,1 o6.nacrrr
rIo}HIIo [poBecrl,r nyre]I Bbrrll{cJreHZ.[. 04uano ]{r,I AJrrr aror'{ rIeJIrr I{crro.rrL-
sorlaJrr4 Barr[cr, Jryrrerbrx cHopocrerl IIo "Illlrilrrr Fe l, 5250 A, rtoropeta ilporr3-
Iiollr'IJIacb oAIrOBpeIIeHHo c SaI]ncLIo nraIHr,rTlroIo IroJrfI Iro cToi,i irie JrlrHtr]4.
'lax rtari JlyrreBble cnopocrtr r{ p y rr rr o nr a c rrr r a 6 n r,r x 4rrlrineulrii
n $oroc$epe peAxo IIpeRocxoA.Err 300 w/ccn, a ctrreqenrre Jrr,rr{ur,r, nr,r3narr}roe
ryp6y"nenruocrr,ro B rral{epe clexrporparpa, rropa4xa 100 "ttfcen, ro rrariJroH
rrynenoii JrtrrlIITlI criopocterl AJIrr l(arrrrot'o paBpeBa, sbraBaur.rr,ri,i a${enrorr npn-
qeIIIIfl, ilIo)I{Ho npoBCcTI'1 l{ocTaTorIIIo yIJeJleIIIto, qelo }IeJIb3fl cAeJIaTb IIo

"'rIIHpIrr HrCa*. Holreluo, rrptr 0TorI r{bl rBo/{I,rr{ orulr6ny, Br,rBrJarrnylo ;1r,r{$e-
pcHqrIaJrr,IrEIu ediSeltrort Bpatqelrl4rr 4.na rnnuii, o6paayrorq[xorr r]a pasJlt,rrr-
rir,rx rny6lr[ax. Ho 0ra orxtr6Ha rrp]r paBpeBe II0BepxHocrlr r]AoJrr, BCelro pa-
ir\IIyca Ar,rcHa Co.[sqa AocrEraer BCero Jrl].rrb BeJrr,rquu.6r 0,14 n,,u,lcr:r;.

I{a cprlr. 4, rtporre Italr,r6pono-rl-roii Banuolr, npeAcraRJrcr.r}rr: Barrrrcr, Jry.reRoi.i
cHopocrl4 B JruHELr H, z n fu 5250 A, aanr,rcl x{atulrrrroro rloJr-fl rro Droii ?rre jru-
HI'IZ tr HptrIJafI IISMeIIeltllfl ocTaTotIlroi,i lrlrTelr0lIBrrocru r H.]. To.rtia C oaua-
alaer rroJrolHeHrre HyJrr,-nyHr{Ta cHopocrlr AJr,fr rlerrrpa Aucria connqa, a rra-
riJroHrrafi JruTttrfi ll - l/I' - Jrrr]ItrIro nyrcnort crropocr[l A.[rr Aa]1Horo ]la3ltela
noBepxHocrr,r Corrlrla.

Ha oupe4encHrre IIyJrr,-[yHItra crtopocreii AJrrr qerrrpa Cornqa ro ]rocrorr-
Iror{y II Sarra,rlrrol{y Hpaflrr uoirrer oriaSarr, BJrr{flrrr{e a{sexr r'laBJrerrr,rfl.
coy4apenna *rc roJrbrro paclr,p-sror, rro r. crreqaror Jrr,rutrro. .(lx ypo,rr,rr
c BbrcoHurr rrorerrqilaJrou noa6ynrgeHtrrr BoSx{yrqaroqui,i arorr BoAopoAa upo-
lltrHaer lli{yrprr op6iltrr uoa6yar4erruoro Errenrporra, tr{ rarioe croJrrrrrolrclrue
IlEIBrIBaer ctlelqellue B crolloHy rtolloTr{rrx nonu [14]. ,[.nx pesona]rcrrblx Jrlrr-

nrai'i H ra I( ca* cr\reqelrlre BcJreACrBtre coy4apeurar? [por4cxoAr,rr B oropo]Iy
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A Jr r4 H H r,r X BOJII{. PaCUrUpeUUe tr CAIeIqeHtre srleprerl{qecHllx yponueft reu
6o;rr,lue, .relr 6o.rrrue AaBJIeHue. O4uano, Har( BlepBr,re orrfertrJr E. Cent-

fixron [41, 4.nn rznuft H z K, o6paayrcrqnxcfl B xporrloc{epe, arf{exron't
r{eurp - Hpafi r{o}nHo upeue6pe.m. flo pacue:rau B. JI' Xoxnosofr., gtta

ilv:n:azr K Can paartrqtre B AatsJIeHtrtr ua a{{eHtuBHtlx ypoBltxx o6pasoBaHIIrI

JrtrHr4rr Ha Rparo tr B I{eHrpe AI{cHa xporuoc{eprr conuqa Ha ABa noprr4r(a

NreHr,rre, qer,r B {oroc{epe. ,(.ra Soroc{epnux xte ruurfi Ha6JIIoAaeMoe crle-

rrleHr{e rrop;rAga 0,2 nu/cen [15]. Taxunt o6paaou, [Io]ItHo crlurarb, tlro HyJIr,-

rryunr cnopocreft, orpeAeiTserrblfi [pII pertrcrpalItra lyqeBblx cxopocTell Ha

BocTorrHot{ tr BalaAHot\I Hpa.ffx AucHa Co,nuqa, IloIytlxglg, c ToqHocTtIo,

rrpeBbrrrralolqeft +0,1 H.M,Icett. Tan riaH cltopocrtr n xpouoc{epe, HaH IIpaB?IJIo'

SHAIIITEilT,HO TIPEBOCXOAflT ETY BEJIZqUHY, ITO}I{HO CqtrTATb, qTO KAPTUHA ABU-

)r{eHlrfr, Barrl{caHl{afl Ha peltrcrpaTope IyrIeBbIx c1opoctefi, n II o JI }I e p e-

aJrLIla.

S 2. OEIUIIff XAPAI(TEP IBI{}IIEHTIfl B XPOMOC@EPE

,fl,nuXrenua uoIIZBoBaHIIOTO HaJILqtrfl B XpO]\[OCSepe UrrlerOT oqeub CJIOE{-

HyIo crpyKtypy. Ha {ur. 2 upeAcraBJreHr,r pa3pesbr pa3fltrqHbrx yqacrltoB

Connqa. tr4s arlax Barltrceii BuArro, 'rro s 6onlmllHcrBe clyqaeB rlepexoA or
BoCxOA.flrquX H IItrcxoAflIqtrNI ABtIlHeIItrflM IIpOtrCxOAuT IIoCTeIIeHHO. Ha upO-

rfllr{eHutr LOO} rn JIyqeBa.rI cnopocTl B cpeAr{erl u3NleH.flerc.tr Ha 0,15 ntLlcev.

Ho nnor4a Ha6IIoAaIOTc.fl yqacrltz c peaHo BbIpa?I{eHHbIIr'I cIIaAoM UJIZ IIoAlb-

euon (crr. $wr. 2, 6), rge na 1000 H"+L c]]ltopocrb Bospacraer s 4-b pas 6blcr-
pee. B p.EAe cryqaeB BcrpeqaroTcfi (croJroo6paaurrfi> rroA6eM trJrtr OlycHa-

Hue ra3a (cu. {zr. 2,6),xorga Ha 6oilblloN[ Ilporfi]I(eutrtr Bo3I{EI(aer lleperaA

C11opocTtr s 2-B H,lv,/cen u 6OIrIIIS, a BIIyTpZ SToro yqn6'16a lr3MeHeurl.fl lryqe-

Boii cliopocrl{ I{aJIbI. ftporue ror.o, Ha o6lqeiu Soue no4terta tr o[ycltauI{fl
trMelorc.fl oTAeJILHL'Ie yqacrltll trpor.flll(elluocrblo s 4000-20000 n,w co cno-

pocrflr\,rrr 2-4 nu/cen.
Ha {ur. 5, a, 6, aw7, a [peAcraBJreHbr r(aprEr JIyqeBr,Ix cHopocreil pa3-

JrtrrrHbrx o6nacreir rloBepxHocrlr CoJrHrla, ilonyqgsgute B pa3JrtrqHbre AHtr.

ltapru Sur. 5,a noilyqeHbl c Bblcoroft nIeJII{ ctrenrporpa$a' aI(BIlBaJIeHrHofi

22000 x,t{ Ha IIoBepxHocrI4 Conuqa rptr paccroflFll{tr IIe}flAy paapeaar'Itr

-9700 nu. I\apru {ur. 6 u. 7 cut{rbI npr 6orruroM leJltrorpa{uuecHou paa-

perrreHllr{. Br,rcota Iqeiltr aKBI{BaJIeHrHa 3300 n"w, a pagcTo;lHue }Ie}I{Ay paa-

peBaMI{ cocraBJI.aJIo 4900 nn. Tax maH paBpeBLI AeJIaJIZcb B HaIIpaBJIe}Itrtr

cyro.rnoft frapaJrJreJru, To roarHocrb Jror(aJruBaI{trtr yqacrnoB c r{aHctrr{aJIr,-

Hbrrrr,r ryrreBr,ri\{r{ c}ropocr.fr[rr{ onpeAeJr.flercff rJlaBIrbrl\[ o6paaou paccroflIlu.n1\rE

lre?r{Ay paSpeSar\{I4.

tr4a npuno4ll\I6lx HapT BI{AH0' IIT0 IIoAGe}IBI tr ouycHallue raSa IIpoI4cxoA,flT

Ha 6 o JI r III tr x II JI o Iq a A fl x IIoRepxHOCTr COnUqa [poT.r]fieIIEoCTLIO

Ao 200 000 nu. cpanuenue liapr .flpnocrr {noHxynoB B JrtrHr(n Hu (crvr. {ur'.
5,6, 6,6, 7,6) c rroJrer{ JryrreBbrx cHopocreft rOBOptrr O rrpem{yqecrBerllroNl

o II y c r( a H rr tr IaBa ua4 SnoxHyJIaMtr. O6lactr troAGeala I.asa Bo {lon-
nyJlax BaIII[t\{aer Bceto 2L% nlotqa4u tscex $Jloltnynon. flogr,er'I [potrcxo-

trzr co cpe4nelt c6opocrlro - 0,97 n,tt,fcen, a olyc1al{Ire co c1opoc'rElo

|_1.,7 n,w/cen.
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IJ orteur, flpnJ,rx dt.[orin5,;1sa opci{irrJrr ctiopocrr] trol{beilra parrua

-1,2 r.,n,/ce6, a crropocrb onyc](aHax {2,3 Hnt,/cen. Taxnu o6pasorr, cpeArrtre
crtopocTtr Haft rron16eMa, raH r onycfiaHr[fi raSa pacryr c rrprrocTr,ro {nonHyna.
f3 nenoauyrqerlllblx o6.rracrnx rIJIorqaAL? Bal{rlr{aer{arl rro/{r,er,rou raBa, 6orr,irlo
rrJroqaAtr olycnaHufi r,r cocraRJrfler 56% o6qefi [Jrorr{aAtr uenoauyrqeuuoii
spouoctfepr,r. Cpe4nar cnopocrb rroAr,elra llaBr{a cnopocrfi rro4beMa lo {non-
rtyJrax, a cHopocrr, olycnaHlrfr pzlrrr{a 1-L,25 nu,f cen, T. e. il{errbrrre, rretrI Bo
(rnonrt5r;1na. B ra6;r. 2 arr,r 4anubre rro rtapralr, BarrrrcaHHr{},r B paBrrhre lr{tr,
IIpeAcraBJIeIIbI oTAeJILHO AJIfl paSJII,IIIIILIX ytlnglltoB co.rlrreqlrOii nOnepXnOCrr. B
;.rrori lrie ra6.rurqe rrplrr]olurrcfl orrrocr,rreJu;rlble BeJrl{rrrtnr,r rloroltolt tfacc rtolltet{a
tI ollycliaHrln (noronolr lraccBr x{DI HaBrIuaeM npor,r3BeAer{tre [Jrorqa/(r4 rra cpeA-
lrroro crropocrr). )3 r1eBosx{yqeHrloii xpouocsepe rorox trfaccbr, uepenocuuuii

Ta6,rrr.rqa 2

B reBoauyulelrrroii
\ llonroc0ellc

B flprirx QloririyJrax

Jara u xapar{rep
TBI,I}IiEHIIA

30.X 1958 r.
11o4r,eur,r
Orycnanlra

2.Xr 1958 ;.
trIogrentr,r
Onycxauurl

25.III 1959 r.
IIonr,eun
Onycxauzn

29.III 1957 r.
fio,ur.eurr
Onycxaurax

Cpegree
f,Iog'reun
Ouycxaurn

S, orflo-
CIIT. CAII-

lIIIIILI

,ll ,

??,LLlcen 'll 's 'll 's

-1,02
+1,3

-0,72
-11.,07

-0, 96

+1,38

--0, 98

+L,22

-0, 96

t'L rZo

4Ll

338

r09
98

28
14

4,1

36

607

486

-436
+439

-78
+{05

+re

-42
+44

-r,02
+r,6e

-0, 73

+t,40

-0,89
+3,8

-t,14
+1,60

-0, 97

+r,70

107

z4l

69

138

8

16

t9
51.

203
452

.-109

+417

-50
+r93

-7
+61

+82

-197
+768

-1,30
+2,38

-0,96
+1 ,7

-0,69
-14,6

-4.,73
+1.,75

-1.,20
+2,26

30
69

16

21,

o

8

31

130

-39
+1,64

, A(
-IU
+Jo

+41

_o
+54

68
294

-583
+607

Jlrr.rirterrrreNr BBepx, llaBerr rrorony l,raccbr orrycrtamrqeroctr raaa. Ha4 $nolt-
riy.161oM onycxaerctr B alerrlpe paaa 6orr,uruft [oTort, arel{ TIoAHI{r{aeTc.fl. EroT
rr36brrol( rroroxa Maccrr HaA Boalfyrr{euHr,rN{tr o6racrauu, [o-BrfArrr{or{yr rrB-

JIfleTCfI pe3yJILTaTOtI oCeAarrIT.E qaCTIt raaa, nr,r6pacEIBaei\{oro [pr{ HeCTarIrr-

oHaprrblx rrpoueccax, Jro(aJrfisoBaI{}IBIx B I{ e 6 o n r IIr r{ x yrracrriax
(ncurrnrxr.r, (ycr,rD, nri6pocr,l), Horopbre He perr4crpr.rpyrorcfl rrprr rrarxr{x rrB-

MepeHr{flx. ,[era;rruoe cpaBHeFrr{e rroJrrr cnopocreit r{ rorr r!.rroxxyJroB rrona-
3r,rBaer, qIo {lJronHyJrbr B 6oJrr,utrlrcrBe cryqaeB Han 6br onpyE(errbr o6xracrnttw,
lIIe llpotrcxoAflr npetrMyrrlecTBel{Ho rr o I b e M r,r raBa. DTo rrcHee r\,ro]r(rr0

fipol,rJrJrrocrprrpoBarl Ha {r". B, rtre fipeACTaBJreHa cxer{a pacnoJroxe-
rrlrrl {Jror{nyJroB tr cneJlerxaprbr ryqeBr,Ix cfiopocrefi za 29 rrapra 1959 r.
34ecr apnurt Snonxyl B r{eHrpaJrr,Hofi .racrr4 naprrr or{pyx{err c rpex
13 I{soecrrrr l{pr,rMcr{oii acrpoQlr3uqecHoii oOcepBaropflu, r, XXIII
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rDur. (i. Iiaprr,i JryrreBr,tx rjr{o-
pocrcii, flpxocrlr r{ ilIalrlrrr}ro-
ro norrfl ga 25.iII 1959 r'.
(ltacnrra6 Hapr -u 0[rrorr
AeJreHlrr.T 19 500 r,l.r; noop/tn-
Harbl UeIITpa I{aprLI Q -,
: -l- 1B', L - 1,Io rerrrrL),
rpaqlfiqecnoe paapeflerr]rc

t",,8 x 4"6)
o - Irllp la Jly'teBbry cllOIJocr(,ii
B jllrHr.rrr 11, Ca+; Jrr.rHa[ paB-
rroII criopoCTI,I IIpoB0IerILr rteDej
L t;at/cen; OoJraCTr{, Tror{pr)lT6tc TOq-
HaMI,I, - o6Jrac?I{ ollycHarrllrr ril3a;
ctseTJrhle -, iloA5er{a; SarltTp,lxo-
ROIIIILIo Oo;fflCTtr 

- 
yrlacTHrr, tAll

npoI4cxonrrJI yxo/1 JrilIrrII co U1e. re ii
q)oroMoTpa; cpoI{Hee BItcNr[ Ha-
OJlrollerrnfl llZ h10mMtrp. np.;6-
Iiapra apI(oc,l'Lr B JtuIIrrr,I Ifi Ca+;
Jr4rrlrr patsrroit rrpHocrrt rrpoBene-
IILI Iprr yReilliqetrrril [pI{ocTIr B
IIeJIoe qucJro pag; oorac1,rr, ror{-
phrTLre TorlriaI{II, - ilrecTa IlaOtro-JroilicIIlIE 0,:rony.'1.iy9u. CDoIIrree

lln
npci\,1fi r:16. rTo.,t"rrttR I z" 1 0"' IIrr1,.
Bp.;6 - t(tpTa l\latilfl,l'Itofo llo,,t,t
r JIIrnilr ). 5250 A; ctrrouulrJe , rrr-
rrrru rrpoBcl{e}rbl rrepc3 7 ac, ilylJ-
r{TIrliilrile-tropc3 3,5 p, ; o0,racrlr
salrr{aJrrBaHr{fi npr H>-50 a.r -ii|lilTIrrr\oRailrJ; T('M1il,]C 06. tacf !l
o(ioBrrauaror ceBepriyro tro,'rfD-
ilocTb; cBeTJIrJe - rou{Hyro; cpllit-
tlee npelrfl Ha6Jlo1terrr{fi I 3h3g tl't

Mup. Bp.

+ (Drrr. 5. I{aprr,r Jryrler}Llr ciiopocteri flpnocilrr rr rrarrrrrrrroto rroJrrr aa 30.X li.958 r:.
(uacurra6 - B o/r(riorr AoJrcnrrr.r 19 500 ,.rr.; rioopAr.rr{arr,I {errrpa rrairrr,r g - -10o,[-: Il5o; paBpeBI,r rrponeAenr,r nAoJIL Cyroqnor-r rrapaJrrreJ]rl; re;rr.rorpar[rr.rcortoc

paspcrrrcrrr.rc 3",6 X 28")
o - I{apTa ,rtytlcRr,rx crtopoorcii B .trrrr{rrrr IIr Ca+' clr:torrl}Ir,rc Jllrlr{rr - rllHrrr,I paBHoi,i cnopocTrr - trpo-
tselIeH[,I qepeS 1 x,v/ce\i', Tcl{tIIJe ooJlilcrlr, lloHDLrrrne rorrriaN{r.r,- ooracrrr olyinanna ta3a; cBcr;rrnc -flolrer{a; sarxrpl{xoBarlflIne ooiracrlr - rlecra, r[e ilpor.rcxoi(lrJr yxo,[ Jlllrilrrr cb Ilelgii r]rorouerpa; cpon-
IIIIT-r MoTIeIIT HaOJIIolIcHItfl 11h26r[ l{ilp. Trp.; 6 - riapra rrpr(ocrrr B cBero ,llrrr]r,rr.r 113 ea+; cr1.[oruHr{o Jrrr-
III'IIr * rI4IrLIIt paRI{oIt HpHoc'tII - rrpoRe,rleur,r trpr.r yBcJr{qeHI,Irt flp}tocrrd r qe.lloe rIficJro pac; rlyrlrtrrrp-tlarr JrlrlIrIfI - llp-II YBeJrIIiIeriltIr fipr{ocrr{ B rIoJITopa pa3a; o0,rIacrrr, IIor{pLrrLIe ro.rnault, o6oduaqardr
lactroJIor{ctlIIC $JoHI{yroB; cucr.rrLle - HeB03N{y[Ierrrran xpouoc(lepa; bpclncc BpeMrr'Ea6Jrro,[errnFI
l1rr26rrl Mrrp. np.;-e - r{apra xrat}trrrrrrtx no,ileit s ltllrnlr }. 5250 A. ?Iaorayccr,r cfiJrorT]Hr,rtrrr Jlrrrrr{,lMtr
rlpoBeAelIbI qepes 10 2c, nyHItrIrptlbIMII - cepes 2,5 ec; oA:fi\crrt ccBeprroi,i no;rriprrocrrr troHpLrrrn rocr{aM[;
SaturpI:lxoBaII}ILIs o0racru o6oBHa.Ialor SaIlrHaJILIBarrrIe rrprr6opa; cpellrr0e BpelrE rraOJrrollenuA 8hJ0ll)

Mr,rp. Bp.
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rD,rr. 7. I-iaprlr Jrytlsrrt* cnopoc'reli, flprocrr'I r,I ilIarllltrlloro IroJItI 3a 29.TTI 1959 r.

(uac'rra6 Hapr - B oAHoM AeJIoIIIII'I 1.9 500 r'lt; ltoopAIIIIarLI qellrpa l{aprbl I : +23o,
L : 298o; relt'rorpaq)r'Iecxoe pa3peileHne 1" '8 >1 4,"6)

rrvrrcRrix cronocr:efi B Jrr.Iltr,rlr H,Ca+; rIIlILtrI paBHoi'I cHopocrl'I npoBei{ellbl \eDcl l nnL/ce\',

[6r^;;1i['rij.];ii* ---o-oj,acr1 
o1rycnarrua 1'aaa; cBerJIhIe - no]I6eNIa; salxrpuxoBauLl-oOracrr, B ro-

n^nLry nnnuexonl,rr vxoft lrrrurrii co ule,lei;i groror]prpa; cpeAllec upeME Hao..rtoficslii 13h00Irt Mltp. Bp';
;,"1j';";i;-;;;iocru's ril,nlrr H"Ca'; ,1rilililr parillori fpt{ocl'Il rLp0nelt0HhI rlpII yB0rI4sellhll_ HpI{ocrtr

i ,a"rioT.i""ir,i pai';'bo,riii,t c ro'tttrui - Mccra pccrto;lo:l{elllln (r;rotiny'rol; cpeJIJlee Bnertff Ila6fltofleHilit

isn06il tn,p. Lp.; s - r{apra Marxl,Irx!1x,norel-{-^o^.I]nnrl, re r 5250 A; rlaorayccu lrpoBellerlbl qepe3
'l"u"i"friiiii cchcprroft nofnpuocrrr noHplrrbt roqtiaull; o6,'Iacrll saiulillJllBaHlln rli)ll ]l >50 ?c saIUrpII-

xoBauu; cpe[Hee BpeMfr rlaoJll0llCilttii l1tlr]0i'r MIrp' up'
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cropoH (c cenepnofi, nocrounoii lr aaua4nor?) o6nacrarrr[ rroAser,ra. 3ro ureHa-
6rrc4aercn rr Ha Haprax, Barrr{caHHhrx B Apyrrre Anu. }tan 6rr.rro yme yxaBarro
BEIIIIe, Ha 3ro .firjJIeHI4e, cyulecrBeHHoe AJr.'I xporuoc{eprr, BIIepBr,re o6paur,n
BHtrMaHZe 1\[. ,(e;lau4p 11].

'f-
(Dnr. 8. cxeua pacnonolfteHr.r.fi rpnonxynoa r4 cr(eJrer ftap"r,r JryqeBnx cxopocrefi

aa 29.III 1959 r.
oonaorr.r, orMeqeHHbre roqr{aMrr,- o6flacru [olIGeMa raaa; BarrrrpuxoBalrHrrre ooJracrri -Mecra pacuoiroE{eHr.rfl oiroHHyiroB

Peaynrrarrr E. Ceur-,(xroua [4] ra B. JI. Xoxnonofi [6] o upeuuyqecr-
BeHrror\{ ollycflaHr4tr raBa B HeBoSr\{yrqeH}rbrx o6Jracrax xpouocsepbr r{aMr{ rre
noATBeplr{Aalorc.a. flo-nra4r.ruouy, BbrBoAbr BTr4x aBropoB cB.ASaHbr CO CJry-
araf,HbrM nrr6opolr o6racrert r{ccJreAoBaHufi. r{ro rxe Hacaerc.rr gnurgerlr,rft
s o6ilacrz {roxxynoo, To Harrr pegyJr},rar noATBep}r{Aaer B ocHoBHoM BrTBoADI
rpelr{Hzx uccJreAoBauraii. }tan }ro}Hrro Br{Aerr, us ra6r.3,pa6oru [6], s oA-
HOr\r r{ Tot( Ete {norixyne Moryr r{Merb Mecro HaH orrycxal{ufl, rax r4 rroA6et{6r
raaa. 0ro l{o}r{Ho rpocJreArrrb r,raSur.7,a,6 (xnagpar0, I (no neprzHa,nu) -8,9, 10 (uo ropusouralu) z 0, 1 (uo nepruxalra) - 5,6, 7 (uoroprraouralru)).
B o4uom tr rorf xe Snoxxy.rre 4eficrnureJrEuo ua6.nro4arorcfl o6racrr4 c rr p o-
T tr B o II o JI o It( H LI 1\[ HaIIpaBJIeHI{el[ ABI4]KeiIurI. Tanlre o6r,enrrr JIeTHO
uafiru r na fur. 5, a,6 v. 6, a,6.

S 3. COIOCTABJIBIImE ABT,IffiIIHIIIII C MAIIII1THLIM IIOJIEM

Itax sauu 6r,rno yrxe ror{agaHo r pa6ore [16], xpnocrr, SnoxHy;ra B cBere
'Jrlr4]F.]1'n Kzsz Ca* B cpeAlleM Boapacraer c BeJrtrqprHort nanpxmeHr{ocrrr r\,rar-
Irzrrlofo nor.a. Br,uro ycraHoBJrerro, ttro B p.flAe cJryrraeB ua6tro4aercrr KoJrE-
I{eBa.fl crpynrypa {noxHylon ua4 o6lacr.flr{rr c arerxo Br,rpa}neHHbIM orr{ocrr-
TEJII,HI,IM MAHCI{I{YMO1\,I NIAIHIIT}IOTO IIOJI,g, IIPIIqEM UATZ6OIEE TEMHA'I qACTb

SnoHxyna HaxoAl4rc.rl rIaA arrlM lrancur\{yMou. tr4a Harrrr4x r\{areprarroB Nrbr He
o6uapynrr,rra HaJrlrarlrfl KoJrbqeBbrx Snoxxy:ron B rr:zl.z.w Hr, , B cpeAuer,r
fipr(ocrr, SnoItHyna pacrer c BeJrrztrrduort nauparneHrrocrrr nor.q. BcreAcrB[e
'9roro o6quft xapanrep 4nrxrenzlt rrprz colocraBJreHnz c Marurrr]rbrru uonerr
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Ta(oi,r ilte, riari rr rrp-r,r cotrocranilcrrrrrr c dr.,roririy,.lalru. Hail o6nacur,rtlr c NIaIi-

crrnraJlLHr,Ir\IIr rlaIIIL{TIIbIIITI rloJrrrttl{ (c,rr. {lrr. 5, tr.,8, 6 u,G,7, n, e) ua6nro4aerc.n

nper4MyqecrRerrHo onyc6a1llle l'a34. lJ o6,nacrflx i1e c.ua6rrx noneil
(11 <7,5 er:) r,rl,reror xrecro riari olycliaFiJ,Ie, raH rI noAterlril. flpr'r.ierr lrocJrel{-

ylre Barlr,rlraror 6o.lrr,ruyro nJrorqaAb. I{nor4a .rrllHrl-fl uy"lerloii cltopocrrl recHo

c.rrc4ycr Jrr,rrrlrln uynerorl rr&upfliriellrlocrI,I rIalrIrITIIoro rloJrrr, ru6o crleqeHa

rra 5000-10 000 raz,. 3ro Ito;ntlo yllI'IAcrb rlllu cllaBlISIIIIII {ur. 7, o Ir B.

H)r,lresafl Jrr,rFrr,rfi Jry.renoii cnopocrrr, upoxoAtllqafl c rofo-]]ocllotta, c ceBepa

u C CeBCpO-BOcTOIta OT yrlnglrra C CIIJILII6IN'I IIaTIIIITIILIII IIO.IIeII' paCIIOJIOi{teH-

Irbrr\{ B l{erlTpaJlLnoii .racru Haprbr 7, 6,rtontop,aer II}rJreIlyIo JITIHI,IIo r\Iarurrr-

]ioro rIoJIrr. Sro rlte NloEtrlo ]Bllflcrb /I'rrfl yqacrlia c clIirLHEIxI rIoJre]I ll HI]aI-
pare 0, l-6,7, B, rl1e HyJreBbIe JrIIHIII,I [ot]ropfl]or illryr Ap)rra, or[5atr aror
y(iacrorr c mro-Bocrona. B HBaApare 4-4 nn:urru rrynerort cliojlocrrr u H)r-

,rrcBoro rroJrfr [otrrtr{ coBnaAaror Alryr c Apyroll Ha {lir. 5, on 5, e 6niranoe pac-

rroJrolr{erMe }ryJreDlrx rnnufi rra6nrcqaetca B loro-Bocro.ntoit lracrrr naprr,I lt

AJrfl yrlnslHa crrJrr,rroro NIarHtITlIoro rIoJLfl Il KtlaAllare B, 9, 10 (uo neprrr-

rta.rlr) - 9, 10, tt (uo ropuaonranu). 3ur rirsnlt orrr6arot )rrlacrolt c tolrtuoii,

rrocto.mOi,i: r,r CeBepo-Bocroqrloil cTopou. Ha (lrrr'. 6, tr.n. 6 IIyJIeIlafl ,rruLrfitr

ctrto]locrl4, JrpoxoAflrqa.s rJ tr.allpaBJrcill.Ilr. c ceBCpo-llocroNa rIa rcro-3araA B cpeI(-

rrei,i.rac.ru Haprr,r, Tariine cJIeAyer JrlIHlIrI IIyJreuot'o NIarlIIITIIofo uo"rt;r. Ta-

6lrtr o6paBotf, ItaH IrpaBI{JIo, ua6JIIoAaIorC-E yqnslrau ctrJILHoro no,n.a ta 6o.nr-

ilrlx ero rpaAlrer.rror;, rAe JIuIrutr uynenoli cltopocrlr Ir rryJreBbre JrUHI'Iu IIar-
iMrlroro rroJlfl rloltroptlror Apyr Apyra. B orux yqacTKax nalr6onee Bepo.rlreH

nrrxo4 r.ra $oroc{epr,r B xpotvroc{epy rrarHtrTr'rbrx uoterl BHaaIIIreJrb}Ibrx Harlpfl-

Irterrr,ocreii. 34ecr,, lto-BIrArrlroi\Iy, r{or{I{BoganrlLrrt r-aB ARIr;r{ercfl DAoJrE, ct{-

JroBr,rx rpy6on trrarlrtrrHolo IIoJIfl (pr'1*), rrJrlrlltrrc uytenorl cltopocrtr IInI

rra6.rm4aeu cAoJIL oru6arorqert BeplrrraH apoutloii crl]yliry]lbI IIaIHrarHoIo

rroJItI, T. e. Taxr, IAe IIL{eeT tIeCTo TpaIICRepcaJIbIIoc IIo,TIe. floaTonly [IoiI{Ho

I(-vyarr,, arro rra6JlloAarou1eecfl cMeqeufle Jrrl]r]Irr H]rJreRoii cHopocrrr or]Iocu-

rcJrl,rro lr[rtnl[ t{arIILIr}Ioro IIoJI-II B {o'r:oc{epe oll]eAeJlxerofl cro CrpyItrypOfi
r{ xapar(Teprltsye'r crrerqerrr,re rr.y.rrcr:oii JrrrLtfiLr rroJrrr rrprrI rrepexoAe or ypoB]rrr

r[orocseprr Ha ypoBe]Ib o6pasor:ar'rurl JllIIrlIE H, u xilortoc$epe'
llcru upurIflTl, rITo Ha Br,rcore o6paeonalrnfl JIr{IrlIE H, nnotnocrr' Re-

ruecrrla cocraBJr.Eer 10-13-10-1a e/c,,tt,B rl z) [opflAxa 2 nufcen, ro ua

C O0TIIO[IEI'IUfl

, -ll20l-<_,, ,1r

nlrJ iloJryrrr{rr, rlro IroJIe c HanprI}HeIlIIocrLIo II : 0,1-0,2 ec gonntto yiIte c}/-

rrlccrBerrlro rJJrr{flrb Ha /IBlr]HelrlIfl uoHIIsoI]arIIIollo ra3a. Ucc"IIeAoBal{nrl rpaAI{-

EI{TOB I{AIHIIT}IOIO IIOJIfI fIOITASAJIII, IITO B O6ilACT[ COJIHEIIHbIX IIfltEH }IAIHtrT-

rroe rrorre r{BMer.rtlcrc.s R IIpeAeJIax or 0,5 yo 2 eclnu lL7, 78, t9]. OupeleJlelltre

t paA?rerrra rroJrfl rryTerr Balrr4crr }rarlII4ToIpaSolt n 6nlraXIIX II AaJIeIitrX I(pbIJIb.flx

.nunuii Dr, Dz Na noxaaanl4' rlro r $otoc{epe BHe rIf reI{ trSrIeHeHIre

lrorr-E c Bbrcoroii cocraBrrfler 0,2-0,04 ecln"+r, t201. B xporroc$epe, rro Ha-

Iuutr npeAltapr{TeJrbHr,rtl olpeAeireHuflrl, I{BNlelrerltre NIarIIr{TI'Ioro rIoJrrI 6olee
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rieilJrcuuoe I{ palrro 0,005 ec/r"u, npu.ll : 50 ec; IIaA rrtruEanll,r Dro uarleuelltre

Ha i(Ra rropflAr{a 6olrrrue. 'I'arttrlr o6paaolt, rpaAI,IeIrr lrarHl{Trloro [o.TIr{, Ro-

reptlbrx, rrSr[err.frcrcrl c Rbrcoroit ]rc Jrr{rreiilro (.reru 6orlrue rrblcora, ren l\IeA-

.ilerrr:Iec IIpol4cxoAr,IT I,l3]teIIeHue rrorn) II, rJo-BTopbrx, BeJI[aItr{IIa rpaAlIeI]Ta,

fro-Blrl(rrNroMy, BaBrrcI{T or Ilailp.fliliel{Hocrr{ rIoJLrI - .relr 6onrtue uone n r}o-

roc(lepe, rer\r oHo Srtcrpee r{Br{etrrrercrl c Rtrcoroi,i. floerotrl, rIoJI.s c }ia[]1fl-
trieilirocrl,Io 6orrr,ure i0 ec sa ypoBIIe {oroc{epu rror)rr AaItarL R x p o rI o-

c rI c p c rroJrrr r rrccrtoJrllto l{e-ctlTl{or rayccorr.

4rrrr,. 9. Cxelra Tlurrxerinii u xpouocr[epe, na6nroAac]rblx BAorL ryrla BpeHLtfi, rloJrrrprrocrlr
:trarflfirrrr,Ix notreft ua ypoBrre rforocr[epu II fipeArroJrarae]toe HalrpallJlcnfle crlrrosrtx lrllufiii

Eclu pa4orlI rraxo/JflTo.rl /{uc rd.Jrr{ rrccrtoJrr,rto o6racrei,i c cr,t.rrr,nblnrl4 rlar-
Ill,rTrrrrrtrrtrr IroJrrIMrI, rro c PaSHr,IrI[ rroJrtrpHocTrlr,l{, TO ]l O6JraCTr,r C r.raw6onrurr,tlt

Haflprrtrie]lrrerr rroJrrr r4rleeTxrecro o rryc rt a r.r]I e I'a3a, a n o6nactnc tr{enb-

rueii naupalr{c}rHocrrrro, no 4pyrori rroJrrrprrocrl,I rroJrrr - u o I( ,r, c n{ raaa.
,C1'rqeoruonaHr{e ranrlx o6racreft x{o}Rrro BLII{erl ua (rur. 7, tL w a. B celepo-
I]OCTOTIEO}I YT]ACTITE OTIIX HAPT I4SMEIIETUIO IIOJI,EPHOCTII COIIITT0TI]"T I{3]\{EHE-

irr{c HarrpaBJrerrurr Jry.reBoi,i cnopocru. flonapnoctu 1V coorBercrByer otry-
crialrue, a rloJltrprlocTn ,s - IloAT,eNr raea, ]Iclu Ane o6ractl,I c cr{Jrr,Ilr,rNltr

.IIaI1II,{TIILIIII IIoJIflIIII 3I]aIII,ITeJILIIO yAaJTeHbI ApyI' OT APYIa, TO IJ III{X BCerAa

rra6JrroAaercrr orycl{anlre laaa, a MerrtAy arrrrlu o6racuirtn6]ra Brrarrr{TeJrLuoii

.IUrOrrIair[rl IrpoucxoAtrl] noAT,elr la3a. Ha cTIrx ltapTax, cHflTbrx c llbrcolitrr{
!rc,ur orpaSrnqecrrr4rr I]aBperuerrue]r, Haz6oJree cr4"rrbHEre /,{lu.rrteHu.s ua6,trm11arorctl

B lrqn"rr,ot c 60;ruru,rlrrrr r.llaAr4errralr[ trrarrrr{Tr{r,Ix uoneit.
Ha6rro4acrrym naprr{rly Aur4irter{trii n xpouocSepe r,ro7r{rro rrpel\cra]]rlrrj

'cxer\lartrrrrecriu ({ur. 9), Ha oroi,r cxer{e o6o3ua.relrbr ]la6;nroTlaeltble JIyYetsbIe

'criopocru, pacloJrolr{errue i\rarEr,rrrrrrx nonei,i rra ypor}rie {otoc$epr,r r{ [peA-
uo,rraraerroe HanparJJreHrre trralHrrrrroro rroJrfl n xpouoc{epc. Harrpanrenze
.crlleJrori, xapanreprrByloulux rra6rro4aelrbre crropocrrr BAoJI6 Jryrra Bpellrrrr,
IIe CJIe,I(yeT CqUTaTL Ba peaJILHLIe ABI,IlItelII4fI, IIaIpaBJIeIItre I{OTOpLIX rrpm H
6o.rr,lre 0,3 ec ylr{e AoJr}r{rro noJrrrocrbro conrraAarL c rralpaBJrenllelr cl,IJrolrbrx

lp;,6orr rrarHurrroro no;rl. CDnr. I upe4cTalJrfler lecbNra yrrpou{eH}ryro Itap-
Trrriy cJroir{rrr,rx Alr{}nennii r xpolroc$epe.

Vro.rr.rgg HaprzHy ABua{eHrrfl D o6Jracru {uoxnyna rl B ero oHpecrIlocrtr,
.onr,rcariHylo ,(enau4polr, cireAyer SartJrroulrrb, rrro ecJltr{ snottxy;n l{axoAlrrcrr
,Ha,{ rryJrbrr(rroJr-frprroii rralHrrrHoi.i o6Jractl,ro, ro D JryqeBbrx cHopocT.flx 6y4er
r[nleT]: IIeCTO B OCIIOBIIOII tIepeAOBaIIIIe OIIyCI{aHI,L'I II IIOAceN{a B COOTBeTC'rBZU.

,c rlSlleHelrl{err rroJttrl]HocTu lrarrrr{THoro roJrfl, a B oI{pecTHocTLI {.nonriy.ua
,51';1er rra6.rrroAarr,c.s npeurryqecrBeHno rr o A r e rr I'aBa.
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S 4. IISMEHEHI,IE IIOJIfl JIyTIEBLIX CHOPOCTEII CO BPEIIEIIIII
I,I ABI,III{EHIIE TyPEyJIEHTHbI X 3 JI B IvI EIITO B

,(ra ycranoBJleHurr trBr{euerlzg [orrr ryrreBbrx cxopocrefi n xpouoc+epe
Co BpelleHet{ 6bultr Salr[carrbl OArrI{ rI Te ?rte yqacTrtr{ noBepx}rocTn Colnqa
rrepeS olpel(eJrelrHrie r,lrrTepBaJrbr Bper\relrtr. Itaprllllrr,r rr3Merrerrr{.fi troJrfl cno-
pocrefi 25 u 29 Mapra 1959 r. trpeAcraBJreHbr Ha $zr. t0 w 77. O6ryufi upoue-
inyrolt BpeMeHtr rrex{Ay uepnofi vt aropoii Barrircrm 23 uapra cocraBJTfl.ir

2\aca 30 uurl., a 29 ruapra 5.rac. 14 vw:n. ItaH urr BtrAtrl{, o6uqnii xapar{rep
ABtrlr{eHtr.fl Aocrarorruo ycrofi.run Ha rrpor,rlxe}rzu rrlTtr qacoB. Or4errnan
o6urupuaa o6nacm, na xoropor,l [por4cxoArrr noAcer{ tr olycnarrtre raaa,
r o6qelr coxpaH.flercrr B TeqeHrle uperreHrr rra6rro4elruft, o4uaxo rreAJreHlro

tr lrocJIeAoBareJIr,Ho lreHfler cBotr orleprarur-g. alelr rIBpeBalrHee lI cJIo?r{Eee

rIoJIe cHopoCteii, .1911 aianle qepeAyIoTctI HanpaBJreIII,I.fl ABIUfierluli trr qell tr{e'brlle
cxopocrrr, teu 6rrcrpee tleper{erlarorc.fl Jrtr}rr{n rryJ]eB6rx cnopocrefi, a cJreAo-

RareJrr,Ho, i,r o6u1ax rrJrorr{aAb, ua noropoir rra6rro,qaercrr olrrH onpegenennr,rri
Rrlll ABulr{enz-a. Mbr paccrrorprrrr 6onee uogpo6uo r,rsxre}rer{r{e co BpenreHerr

noJrrr cHopocreii Ha $]/-r. 11. Itan urr ylKe orlreqarru Bbrme, rra o6rqer'r $oue
Ilol{T,elra I{ ollycl(aIrllfr raSa uMeloTc.s oTAeIrblrbre ya]acTl{r,I c [poTtr]I{eHlrocTbro
5000-20 000 r;.n,, B noropr,rx orr,reqarorcrr orHocrrreJrbuo 6orr,urue cxolrocrrr.
Ha paccuarprrBaer\,rbrx r{a}r[ Haprax urlreercfl 49 raxux yqacrnoB, l,ra rrux t0
npocJrelr{trBaIorcfl B Terrer-rr,re Bcero fleplro4a na6rro4euur,i.

HertoroPble yr1n6rr,u, 11pocyllecrBoBaI] AIJa-rplT rlaca [, [ocre11elllro yMerlb-
urarr cliopocrr,, rrepecraru 6url, BtrA[Mbrr\rr,r Ha o6rqer{ r[one uo"na crtopocreii;
R p.flAe cJlyqngo [caregrryBlxlrii y.racrott c x{altcur{aJrr,Hoii cltopocrlro D}IoBL rlo-

.trarrrerctr npu cJreAyrcrqtrx ila6JrroAerraflx; rrrrorAa r{a lfecre ]rcrresr-ryBrrrero

fio.eurrtrerc.fi norr,rri c ilporl,rBoloJlo]r(Irbu\t HaIrpaBJIerrI,reN{ ArJl4ineHnn. ilarurie
urrcrorcfl cJryuau, HorAa Ha paBr{ox{epuolr rfone rroJrfl cltopocreii uonur-flrorc.tr
ytracrlttr, r{oroprire Baren{ [pocJre]rttrBarorctr Ao rroc.rreArrero l{ol{elrra n.a6nro-
gerurii. Moxruo rrpe4rloJrararl, rrro ralttre yrracrl{tr trBrrflrorctr orAeJrbrrbrr{rr

Hpynnor,racmra6nr,rlrra aJrer{errrar{r,r ryp6yneuruocrr,r, Ha r{oroprre llacilaAaercrr
o6r1ee ABrrlr{eHtre r\{accbr raoa u xponroc{epe. Couocranraa o6Iqee -rtrcJlo Ha-

6.nroganuruxcfi Drer\renTon B rrepBr,rfi uolrenr ua6lro4er.ruit u .rucno (us rurx)
r4orrealryBrrlux u rerleHl{e rLflTrI rracon, Nlo}rtlro uprr6nu;xcrr}ro orlelrrrt, gperrri

irirrBrrr{ ryp6yneirtnoro oJrer{elrra, Herpyguo paccullrarl, trro oI{o /UrrircrT
ot{o,ro ccl\ttr 'lacoB.

n{oxtno trpocJIeAIlr}, Ba rleller{etIIeHtrerr orAeJIbIILrx ryp6;r.r1s111nr;Ix 0"rIe-

r\reltroB n xporrrocr[epe. Ha snr. 12 npeAcral]Jrerra cxei\rtt rroc.rrcir{or}rr.'fe.rtr,-

Illix rrepen{eulerruit aJlenrelrrol. 34ecr oTAeJIrrIro BbrAeJreHr,r olycl(aroqltecr{ ii
rroAnrnrarcrqr{ec-fl aJreNreurrr. X1[oinno paccqtrrarr, I rroJrFryro cnol]ocrr, /\Rl{irie-
Irlrrr EJrer\IeE'rou. B ra6;r. 3 Aalrbr ralrreulltraJrlrlble? iryrreBbre rr rIoJlIIue clto-
pocrrr orilx J,renionl'oB 3a ttattqlstti ilpor\reuiyroli Ijl)clrlclu ua'5nro4cHnji, n

'ua rlur. t3 upuue4erro rr3r{e}reHlre nornofi cI{opocru I\Jtr{ rrflax ryp6y,,reutur,rx

.eJrelreHToB. Cpe4nan rroJrna.rr crropocrr, orrycrramtrInxc.rr tr noAHrIr{alorr{uxcrl

BJreMeFrroB coorBercrBeHno paBua 3,6 nu/cerc. Cefi.rac eqe rpyAlro cl{a3arL,
IiaKoB xapaltrep ourx trlnuxiennir R Baltrcurrocrl{ or rrarr.rtrTr.roro rroJr.E,

A TAIT)I{E I{AI{OBA BEJItr{IItrIIlA IIAIIIUT]IOIO IIOJI-fl, CB'ISAHHOI'O C EU}Itr. ,(TTA PEUE-
rtr4tr aroro Bonpoca ur{elorc.fl BHarrureJrr,rrbre }Ia6JrroAarerrbrrbre rpyAlrocrrr.
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tln/5n

(Dur. 10. floc.reiloaarc.,rLrrocrr, rraltcncrrrrii co !perrerrelr uorrr [yqeBLrx cxopocreir
25.III 1959 r.

JrurIIIIr oJIuIlaHonoii cron'rcl'l't ,,poR(]reHLI qepeB 1 nil/ce,i .,6racrrr, orr\rerrerHr,re To(r*ar{r.r,*oOflacflr onycHauun; crg,1,rue._-.iro4i*,a racd; "ruicuirao 
riap, - r 'orliuni"i.rCiuu rg500 r,*lrc,ltrorpa(Jrr].tcc[oe pa3peucflrrc t,,,U X 1,,,6 

.
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Olr. t1' floc;re;lonarenlHlre rr3MeHerrrrr troJrfi

JIrrrrHrr oII[rrarroBoii criopocrfl trpoBeAerrr,r qepeB 1 t;,tt/cen;-o1tactr{, or}IeqeErIr,le
B ollltolr AeJIeIrlllI 19 500 rlw:

Moltilto loJrlHo orl\'lerrlTr, rITo r.Iau6oJlee 6r,rcTpoe [epelrerqeHl{e oTlrx

EJretreirroB 14 6oilee [p.flr\{oJrr{rreftuax tpaenropt]s r,rx Ha6Jrlo[aercfl rIaA o6JIa-

"crflrl{ cJIa6bIx Sotocr[epuux IIoJIeIi (H17,5 ec). B o6nacrr cuJII;rIIJx IIoJIeii

,u.x rpaerrroprrrr 6oJree BarryraHa, iltr6o oHE Ile nlleror raIIreHL(IraJIr,Hoii co-

,oTaBJr.EIOIqei.i cnopOCtn 1\r'lz.il\e*mfl. I{pOue rOrO, olII4 Ha6JIIOAaIOTc.E rlalqe



.rtryqe]lrrrx cr{opocrcii co BpervrcrreM 29.III 1g5g r.
aoqIlaNIII,- o0.ttacrrt rrycriailr{g, cBgrJ]bre - no,]laeNra raBa; Maclxra6 tiapr _
pa3porrreHrre rerrrorpaou.tccHoe I,,,8 == 4,,,6

iI] o6racrII c"Ira6brx no,{ci,i nJrr4 l o6,nacrn cr{Jrr,Hr,IX [orei,r c 6onrtur,rlrrr I'pa-
AI4eurarlrI. 'l'aHr,rrt o6paaou, r,ICC,IreAor,iarrrre rlo npeMeu[ /(lir,rir{eHrrii B xpolro
c(lepe rorraaaJro laJrrrrrrrc y c r o ii .r ra rr o ii r.qr,rpriylrnt\r4n ?r arro Bra rlupr(y.
"{flqrrfl rr}reer, [o-Br{Ar,nrolry, ryp6yreu.r.fltrit xapanTep. 34ecr, oAHano, He
o6rolilrrlr I{arbHei.irIrlre JaccrreAoBaHZ.s.
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JI\-rcBr.re criopocrll, ?iJr/cc?;

-2,9
-A 'o

-r,5
+4,L
+4,8
-T-u r I
r9 9

+2,9
+4,7
+2,5

14,0

+7,1

t4rZ

+3,4
+1,6

nq

-1 ,4
ED

-ltlrO I

-1 ,6

-L,7

i. ,56

1,99
1',42

1,99

4,97

2,90
2,6
atD

0,8

2'7
1,,5

2,8

1,0

2,'L

3,1

1,1

1,0
0

2,6
0,8
)4

r,4

I

l_z,t
441-4.5

,*l-n, u

361

I

131-1 , e

sal+a,o

l+z,o
,t l+z,t
,t l++,r
,2l+5,2

l+z,o
,s l+a,a

l+2,4
l++,r
l+2, s

i+z,s
l+4,.7

l*,,-
,+ l+z,a
,6 |t l+z,z
,3 |

'6 
l+s'0

'2 
l+3'3

,3l+4,2
l++,t

,e l-r,6
,3 

l+3,4
,7 l-t,s
,z l-2,5

l-,,u
,o l-4,0
,t l*2,0
,a l+z,o

l_?;3

-Dr

-o'

o

-)-)

.),

,

z,
o,
5,

D,

z,

D

,
,o,

o,

4,

.0,
-4,

-1. ,

',

-4,
o

I

-.1-

+
+

+

+2
_J_'

)-)
ID-ro

+3

+3

+4

-0
+4

-1.

-4_9

l+i

rl
zl
:l
rl
sl
ol
7

8

I
1"0

IL
t2
13

t4
15

1tr

!l

1B

19

.20

2L

22
ZJ
24

ZO

27
28
29
30
at

JZ

,J4

35
36

38
39

40
4T

42
4J
44
45

tz,o
+2,5
+4,1
+2,t

+3,5

+1,e
+t,7
+2,L

+2,9

+3,0
+2,0
+3,3

+3,0
+3,6
-t, g

+3,6

_40

*4,0
t9

+2,8

-1 ,9
1,9

+3,0
*3,1,
for j

+4,7

L'K

+3,8

+2,9

+3,3

-1 ,4
+3,4

+4,2

J,O
4,3

+3,6
)L ,5 1,5

Lrl

, rl
1,6

0,4

0

L,5
2,6

2,L
1,6
1,5
L,2
L,L
L,4
0,4
L,5
0,8
L,3

1,8
1,8

1,8

L,t

ato

L,4
2,0
1,8
1,5

t,g
1,6
0,6

0,6
0,4
L,L
0,6
1,2
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Taureuquanurrre cfi oPocrrr,
yiM/ceE

2,9
3,6

t,4

2,0
4,0

2,4
3,7
0,9
,)tr

0,6

t,t
)A

2,8

2,0
2,0
z,o

2,1,
2,0
1,5
2,L
2,6
1,5
1,s
,n

1,8

0,9

0,s 12,2
0,7
2,8 | 2,0
1,810,7
,r,B1t,4

2,6 | c) ,7
2,0

L,Z
L,4

L,3

1,8
2,8
1,0
t,4
0,9
0,9

1,6

0,9

L,5
L,5

0,5

1,8
2,7
7,2

1,6

1.,7

0

1,0

1,8
2,8
2,6

2,L

1,9

0,8

.)o

2,3

3,8

3,9
2,8

,o

5,7

4,0
5,0
5,7

3,6

3,6
3,0

4,0

3,8

J,J

1.,5

5,3

1,9
2,2

4,8
,,
3,1

3,0
4,8

4,8

1,9

3,9
3,9

3,0
4,2
5,4
2,9
ctr

2,8
4,L
J,O
2,6,,
OD

J,J

3,6

o'z

4,0

4,4
5,L
2,4
3,8

2,4
3,0
o,o

4,;t
2,L
D,I
2,8
2,2

lIoilrrr,rc cr{opocrll, ?;,it/cr?j

4,L
6,4

4,0

L4
5,8

o ,,t
3,9
4,2
dr l

3,6

2,2
3,0
4,0

4,0

J,U
2,8
4,2

3,8
4rt

4,2
cl

2,tt
)1
3,0

5,0

3,4
2,8
1,6

Ta6nrrqa 3

Z'l
z,l

2,L

4,5

1,8
lt ,7
5,6
4,2
3,8

5,lt

2,lr

4,3

3,8
)9

oro

4,9
4,4
1,9

1l ,2

3,6
1,8
1,9

3,0

2,5
1,9

2,6

4,0

4,0

4,8

3,5

D1

4'o
J,U

Jr 1

3,8

3,0

5,7
2,6

,,lt'lttltzlts

-2,5



TaHreHqr'IairbHBre cHoPocrll,
riL/cen

1' a6.ltrqa 3 (ononuaulre)

floJ'rrr,re cHop ocrll, ?i,lt/cenJI_\.'rcDr,re Ciiol)oc't]l, nil f ce?;

+2,7
-3,0
tD,o
+2,7

Llu

40

47

48
49

6

J

2

o

Z,

4,

+a,s l+a,o
-''' 

l*n'u

1, --l.dr r

+3,9

)r l

t,t
0,9

2,6

2,6
nn

1,5
o'L

3,0
0,5

1,2

3,8
1,6

2,0

5,6
2,2

4,L

5,3 5,8
4,2

4,7
oc

4,4

5,3
2,9:

4,4

Ilo"-ntt,tc c.pcitlrIIC cEol)ocrlt

Cpe4tIue Mor{el{rlr: fr.:8ht5m, 
'z:91'20o', '3:10h23"1' 

t4,:71h25*' 
's:121'30"'

1/nfrrr t fiM/Lun

6

E

4

.3

L

I
0 I, , l i, 1,,, ' I'--l

6h oh ryh l2n /?n

@Lrr. 13. tr4sueueut're Bo BpeMenII uollrof,r cl(opocrrr
HenoropIJx ryp6yneutnrrx aJIeMelrroB

"S 
5. PACIIPEAEJINHIIE J]YqEBbIX CKOPOCTDI)I

Ha naprax Ba alerllpe AH.fi Ha6JIIO4enzii 6lrna oupe4eJleHa rlacrora Bcrpe-
qaer{OcTr cnopocTII AaHHofi Befluqllubl. ,{ra etoro upoI4SBoAI{JIc-fI IIoAcaIeT

c11opogreft qepe3 paBHbIe orpeal(u paccroflHl4fi Ila Bceli [JIoII{aA[. Ha $ur. t4
Aarla KpzBafr paclpe/{eJreLrvfr a 

11 r r(oropafr rIpeAcTaBJItIeT He alro lrHoe, rialt

pacnpeAeJleglIe [o coBoltyrrHocr1r. (DyHItI{I{fl pactrpeAelellu.fl Ilrreer coRep-

@rtt. 1.4. Hpr'mar pacflpeAeJreHllrr JryrreBr'rx cnopocreii

fio oclI a6cqrrcc o?;lo;rierra BeJrr.rrrl.rHa cr{opocTrr (BnpaBo - oT HatlaJrl Hoop]lIIHaT - onycllaIIIIfl, BJeBO -ilo;1reva;; ro ocI.I opJ(rIHar - 
.racrbra Itcrpeqaerrocrrr cHopouru JIalIIIot{ DeJlrlrlllllrJ rI 3IlaHa
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IIIe}lIrO rreo6Lr.lrrErii rrl1ll{. /{J]tr II0/{TerrolJ li onycHaIrLIrI ra3a I,IxIerorcfr 1]rollblq

I\Ia JI o RLIAeJI.EIOUtrI{e C.fi O TI.I O CI4TeJILIIbIe IIaItCIIIIy}'IbI.

f{rx nogr,erton orIIT llcrpealaloTcr{ trpw D [ : -0,9 rnl/cl.t4, a AJIrI onlrglin-

rrr4rr - upu u r : *1 ,25 r.,u,/cen. Itpnuaa pacnpeAeJleHllfl IlccI{[rIIerp]IqIIa..
tlacrora ucrpeqaer{ocrr,r 6oJlr,rrrflx criopocreli ri cny.lng ortycl(a]Il{.ft r&3& 3I1R:

artrTeJILIIo 6orr,ure, rrer{ AJrrr rloAll;e}Ia. Ero nu;r.sercrl rlpfr}Iblll cJIeAcruLIetI y}Ite

rroJryrrelrrrbrx rj6rlrrc peByJrr)ralorr (clr. ra6;1.2).,(l.r tr,rncrtcrIr,Lfl IIplrtItIrtbI

nor{SJrerrr,rrr B (byHI{rlrru pacflpeAeJlerlr{.fl ]}ToprIrIIILrx rIaliclrnl}itou 6r,rntt onpe-

Ae.rrerrr,I tiryilrtrlulr paclpeAeJrellllfl cI{opocreii 71ln o6.nacreii c // ( 7,-o ec

J,r i{Jrrr II ; 7,5 ec. Ha {rlr. t5 npc4cran.relll{ arll Itprluble pacrpeAcilellllfl"
Hann.rr,te r,rarlrl{Tlroro
nOJLfl CI(JII'H.O 1,I3i\Iel1fieT

r[opuy r[yuxqnlr. Bep-
ml,r.rra p a cIIp eAeJlelll,l.fr Ae-
TAETCfl IIJIOCIiOii CO CAA6O

BLIpa?I{CHHbIXI l{aKCI4My-

)rol\r flDrt urr - 1 t;.tt/ret;.rlt

Rcn npuran pacupcAeJre-
IlI,I-fr CABtrHyra rr CTOpOHY

6o;rr,rulix criop ocrei.i. f[nrr
o6nacrpr lraA cJraS6nnr

r[orocr]cpur,ruu rroJrfrr\r!r

SyuHqna pactrpeAeJreur{rr r{Meer 6onee o6r,r.rHbrft BZA? Ho orJrllltaerc-rl or-
HoplraJlr,rroro pacrrpeAeJre]rr4.fl 6onr,urefi qacrorort rro.snJrerrl{-rl ABpI}r{eHIzIft o

6onsrur,rupr cxopocrflr\{r4. flp, Harr4qr.r[ cr4Jrbr-roro i\{arurrruoro rloJrfl cno-
pocrl{ 6orrure 1,2 nn/cen Bcrperrarorc.fl rraule (n4noe r 6oree) , tlex{ B orcyr-..
CT]]UE CI4JII,IIbIX tIOJIEft.

"s 
6. O IIAIIE?I{IJOCTI'I il OJI yTIEHIIbIX PBBviltrTAlt'OB

IIO I,I3}I]IPNHI,IIO .]IY q]'B.6I X CHOI'OCTI]}I

flpulrerrerrr,re Soroe"ucnrprirrrecrioro rleroAa AJLE Barrflcr,I "{yrre]Jrrrx crtopocrci,i,
rpe6yet uBueclrrofi npoBepr(r,r. ,I{;ra eroro nocJre Barrlrcr,r JryrlerLrx cr{ollocrert
25 rrapta 1959 r. 6r,rnn uony,IeHLI crleHrpolpartubr B o6nitctrr'I llo c .rrurretlisofi

4ncne1rci,rer,l 5,26 ua,t,lA. f[nn lcero yrracrua rroBepxrroctrr Corilrla, rAc 6trr.rra

rrpotrBBel{eHa aauncr,, 6nr;rn cSororpa{upoRaHbr crrer{rpr{ rJ l(ecrrrt/r itilBile-
Bax, orcrorrqrrx oAL{H or Allyroro rra paccrorrulrr 10 000 r"u, rra flo]rcllx-
Irocrlr Co;rrrtqa. tr4ertepeuuc Jlyrrclrbrx cltopocref,I H, 4e,rra,rtoc6 rlepe3 5000r,1r
rll(oJIrr I{a}I{Aoro pa3pc3a. onpeAerenlrfl Jryqss6rt crropocTeii Irpor,ri]r]o/{r4Jr1;rcrr

Fra rrar{epr4"eJrbrror{ npu6opc,cnoHorpytrpoBarrrroxr rro r,r/{ee .r\. Ii. Ceneprroro.
II pa6oralorr{elr r1a rrpr,rr{qr,rfle ypaBrrrrr}arrr4.rr crJeronr,rx rroronoB, irlloxo/trrqr.ix
rlepeB ,IIrlC iI{eJIIl' ItOTOpLIe BrIAeJLrIIOT It]lblJlrrt Jlrul'fitl nOTJIOlr(CilI{g 122]. 3a
orropnbre Jrr4rtfifi 6r,r;rra nagm,r {orocSepurre Jrr,rrrr,rrr J\& { r,r J\& 7 ra6n. 1r. Illrr-
pllrra r,r rbrcora lqeneri u3treptrTeJrr,Horo [pr{6opa 6burrr rrpr,rHrrrbJ r a r{ II N r{
,fi c, Itart tt I\Jrn {orouerpa l.rarHr{Torpa(ia u pellrcrparopa Jryrre]lriy cnopo-
c:Leii. flplirrlr,rrr Aciicrr]lr.fl aroro rrsxrepureJrr,uot'o ultu6opa [o cyrr,{cc'r']ty lr0 o'f-
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(Dnr'. 15. Itpunr,re pacrrpe4eJrenrln clropocreii
I - IIIpII{ rrarrr]rrrroNr nore B oorocoeDe II> 7,5 eci
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..rl.IACrCfr OT rrllr,rrrr{tlt1a AeiiICTBUfl peIlICTIlaTolla JIyrIel}bIX CItOpOCTei'i. Ha uep-

nlri,i rr:r.rrr1{ tialla.lrocr 6r,I, -ITO HeT IIeO6xOAI{lIOcrII B II}]oDepHe pa6Olr'r perlr-

.orparolla rl)r.t I]Ortoqlr rpn6opa, Iiotopr,rtYr IIo [l]nHI{L'Iny 4eiicrnu.fl or lIero

L*rrrctl IIc ol.Jlilrraerc;r. O4uano [I3-3a orcyrcrBllfl Herlpel]blnrlolo clexTpa ll 06-

.trac,wr Hrr, IIplIIieHeI.II{e 6ananCupOoHI{ tro JItrHI{lI [Or.JIoU{eIIIT'E I]y}I{AaeTCfl

,, rrpon.1ir*. Ba"uarrcupoBlta ine l{3r{epllreJrlnoro uplr6opa ocyqecrBJlferctr

nti {o,y ilJIaCrI4I.IItI{. Etot r,raueplrte.lr,tlr,ri'i upu6Op uo3Boil'seT IIpO}l3Ilo;lI{rL

rlaBc/IeHrre rra Jrr,rrllrro c roqHocrbro 4o 1" ltn, oguaxo ],fccJreAoBal{2.fl fIoHaSaJrlI,
arro r[trHpooJrynryar{[.fl
rryBcrBr4Teilr,nocru r[oro-
SrlyJrbcr{r{ nlluBol(I,IT It rlo-
rpemHocrr{ J-10 tr,n, ,17s

rtprr 4anuolt ;rlriruel:Ilroii

Ar{crrepcr,rr4 cnenT p ol.padla
cocTaBJrtreT B Iyt1g361a

cHollocr.rrx ouru6xy

* 144 u/cen.
floc.rc r.rar{elleHI{-s

BCex paBpeBon 6r,rna uocr-
poeHa Hapra Jryrlgourt
cxopocteii. flpu cpanrle-
ru,rr,r a roii Hap 16r c ria prar\rr
JIyTIeBLIx cHopOcr:eli erOii
ixe o6;racru, BaIrrrcaHHbI-

xu,r paHee ({ur. 6, a, 6, a), oltaaaJlocb, rrro AJrrr E&lrryqsgpo corracrrfl
c ilarrucaN{tr rreo6xo4nnro }IyJrr-rlylrltr cltopocrlr cMecrrrrb na *2 n,+r,lcet,.

Ha $ur, 16 upe4ctanJlella ora Hapra JrytIeBLrx crtopocrefi c rrclpaDJrerru6rr\{ rryJrb-
n)rrrltror{. I{ari nrt4ul,r, olra Becllla cxo,r:(Ha c Itaprar,rr{, [oJryt1g111rar]rtr tlo Barltrcflilr
c r{arrrrrrolpaSoin. tr4uerorcs HeHoropLIe lrecxoACrBa n o6lacr.nx }raJrhrx ABr,rEie-
rrraii. 3ro paBJrrltrrr.re r]lto;true ecrecrBeIIIIo? TaH Hart JryqeBr,rc cltopocrll, rIBN{epcII-

ur,tc rro cirertrporparrrrarr, J\aror ABI{}I{eHLIe raaoB xpox,rocrpepu o r H o c rr -
'r'c Jr r,.Ir o l(rr,i?lrc]laii s drotoc{epe, ftalt ynaar,rBaJrocb BEIrre, rraflu.rtre ABrr-
)Rer,rr{r,1 r rforoc{epc xlo}I{er r]Hecrrr ouru6Hy rrpr{ or,qeJrbr,rbrx r{BMeperrrrrrx Ao
0,7 t;,u,lcct;. Bc.ur,rvr,irra r[aItcI{NraJIr,Ilbrx c]topocrert uo Banr,rcflM Ha t\[arHr,rro-
lpa{c t,r perucrparope cl(opocrert necnoJrrr{o BBrrrre, rreil,r rra }rapre {ur. 16.

Hclpepr,rrlratl Barrr,Icr, BAoJrrr pa3pe3a rlo3RoJrtrcr Br,LflBrrrrr t[ancMaJrbHr{e B0-

rtr{rJr{Tl.Er crtopocTeii, B TO Rpenffl r{aH nptr r{3t{el]eHtil4 clleltrporpa}rM arelle3

onpe/l0flcrlllble lrllropBaJILI 3rtr IIeCTa IIOIyT 6um rpOuyrqeHbr trJrlr I[aiHe rrc

:arfrancnpor]rrr,r rTa crlrlr{He. Paapearr rIpE noJlyrreur,r?r crrer{rporpaMrlr 6panr,rcs
l] I\Ra pa3a lrcrree rracTo. TI r.recl,rorpa Ha STI] fipr{rlullbl, rrpr{RoAr{Rlrrtre It plclta-

ir{crrr4}o o6rqeii Haprrrrrr,r noJIfl cltopocter,l, nlteercrr yAoBJrerBopureJlbHoe coor-
nercrrrr,re naptdrI,TI.6 c ttaprofic[ur. 16 [pI,I all > 1,0 nulcen. Cnrer4eur.re rry.rrb-

nyrrr{ra criopocrei,i rra 2 H"|t,lcek aIiBLIBaJreI.rTr{o RBeAeHprro noIIpaBHr4 r} IIJrtiHy
IToJIIIrI H, Ca+, paBllolt Afu: -0,026 A. Tartunr o6paaorl, AJILTITa IioJIHbI

H, n xpouoc$epeBcrrcrerre AJrrtII BoJIH ra6rprq Poy;rran4a paBr{a 3968,468 +
+ 0,005 A. Orur6xa oilpeAeJlelra ua roalroinnoii rrerorrHocrtrr rralrencrrrrrr
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rry"rr6-rrrrrr.ra cnoltocrei;r rllra corJraco]laHr,r[ Hapr d]rrr.6 c naprofi Slm. 16.

f,[nr.tra BoJIrIbr Jrr,r[ntr{ H, grx xponrocSeprr rro orrpeAeJreHuro Ceur-,(irtourr
pallHa 3968,476 A. Paanra-ule B AJrrdrrax BoJrr{ cocraBJrrrer Bccro 0,008 A lr na-
xoArrrcr R rlpeAeJIax omr,r6ort Harrrero olpel[eJrerrr{rr r4 rrBr\repe}rutr Ceu:r-f{txoira.

Ta6rraqa 1r
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ltrrencus- I
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I

l.[oreurlIlal
BosOyrru(enrrr

Nq
ritt

I
PoyraEEa

Ne nry:rr,ur-
II JIETA

45

562,652,766
282,562
8

604
I
46
38

488
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MYf

t
2

3-4
5

6

7

8

I
10

3966,075
39ti6 , 511

3966,642

3967,433
3968,494
3969,270
3969,762
3\)70 ,27 4

3970,401

Fe2
?eZ
Fe3
Zr
Te2
Ca+ 700

Fe 10

Cr2
L

Fe2

III41I{-
HIIi{

I ,60
3, 28

0,15
3,29
0,00
1,48
2, ii3

3,06

4,7 |
6, 39
5, 86

3, 26

6, 40
3,11
4,59
,'-|,,

{;,17

0-t

4---r3

1lz-r lz
4-3
5-6

t-0

Eepx-
Hilrl

3966,066
3966,532
3966,630
3966,65
3967,423
3968,470
3969,ztj1
39ti9, Tzr8

3970, 391

agF _ usDo
z5D0 _ f5F
dgc _ ztco

asF - #Fo
bBH _ usco
425 _ 42.P0

agF _ a.sP0
a,C - ?J,III

cBP _ u3P1
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lSropax rrpoReplta llaAc?riroclrr lralrcro rleroila Bar{JIIo(taJlacb lJ cparJlrerrrrrr

pesyJrbraroB trilx,repelrtrit ry,1s1351x cHopocreii, [por,r3ReAerrrr6rx ira r,rSrrcprr-

reirblrorr lpl,rSope [16], c pc:;5r,16t'tuNrrr, rroJl]{eHHbrrII{ rre'roAoNl rlocrllocnrrrr
HorrrypoB Jr1.rlrr,rr.r. 3ro ueo6xo4r,rNro 6r,IJro cAeJrarr, llJr-fi nrJrrcrrcrr[Irl n Jr r.t tr-
rrr,rtl Bo3r\roiI{I1 ofi acIrrIrIcrllrIu I{, na llallllcbJlyrtellbl-\ clio-
pocreii. f{,rrx rroJryrjeril,rfi Jry,rcrbrx cnopocrer,i rlc'ro/{orI xotlr)rpoIr Jr{rrt,rlr

li riaqecrrle olopirbrx {clToc(rcpnr,rx Jrrrrlrli 6burlt reflTLr JIrl]rltrl Ta6.rL 4.
Clrallerrire pe3y.rl],Taron I,IBueperrl,ri,i ,rluylra tleroAartrr lrpI,IIJoi{I{rlcfl l 'r'a5,rr. 5.

Ta6nuqa 5

(0) - (b),
xitfce)i

0

0,25
0,5
0,75
1,00
1,25
1,50
1,75
2,00
2,25
2,50

3,00

0, 79

1,20
0,14

0,7 4

I ,00
0,06
0, 40

0, 80
0, 16

0,46
0,96

0, 83

0, 82
0,27

0, 58
4')
0,t4
0, 48

0.87
0,37
0, 36

0, 82

-0,04
+0,38

-0,13

-l-0, i6

-0, 20

-0, 08

-0,08
-0,07
-0,21
-0,10
+0,1,4
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Paaruque peByJrr,raroB Haxo[I[rc.s B rlpeAeJlax oruu6ox o6oux uero4on. tr4a-

MepeHtre HorrrypoB BAoJIb oAuoro paapeaa IruHwLr H"Ca* [onaaaJro, qro ee

actrMMerptr.fi (uplr Al, + 0,075 A, .rro coorBercrByer I :0,150 A) He rpl4-
BoArrr m oruu6nalr B orrpeAeJleHl{r4 ilyqeBrlx cHopocreli, rrpeBocxoAflullm,I

0,7 na/cen, Tartraru o6paeolr, Mo[{Ho cqurarr,, qro lranfepeHl{fl [pI{ rror{oullr
perr{crparopa JlyrreBbrx cnopocrefi ,rBJlflrorc.fl BrIoJrHe HaAe}r{Hblil[r{.

SAKJIIO.{EHI{E

1. B xpouoc$epe Conuqa rrrferorc-fl o6ruupurre o6nacru ycrofi.rrarrrx nog'r,-

eMoB fr orrycKaHr4.E ra3a. flporxmeunocrr 3TI{x o6lacrert Aocrprfaer
200 000 nn,. O6t7ee ABr{[reupre, ro-Br{ArlMorry, flpeAcraBJlfler co6orc ABr{}r{erlre
HpyrruoN{acrura6urrx ryp6yrenrnr,rx 0JreN{eHToB c xapar{repr-Iblrlr paBr{epoM

5000-20 000 nn tr co cpeAHert npo4onrxureJlbllocrr,ro cylqecrBoBanua, pannoi.r

7 qac, Cpe4ua;r rIoJIHa-fl cltopocrb orlycxarorquxcn" T rloAHlrNraroquxc-fl oJre-

MelrroB paRr{a 3,6 ttu/cerc.

2. B uenoaMy[treHubrx o6nac:r.sx xpouoc$eprr nag cra6r,rur{ MarH?Irl-Ibr1\rlr

rroJr.trMu n Soroc{epe (H < 7,5 ec) o6u1ar Macca orycnarolqeroc-E raaa paBra
r\{acce rroAHr{}rarctrIerocn. Cpeguxa cltopocrb rloAlbel\{a paBHa -0,96 n,tt,lcen,

a olycxarr?rn *L,25 nu/cen. flnoulagr,, ua xoropoft [porrcxoA?Ir rloAr,eNr raaa,

cocraBJrfler 560/o ncefi. rrJrorqa4tr lreBoaN{yrqeuuoii o6nacrra. Bo $.noxxy;nax
rrJrorqaAr,, na noroport ilpotrcxoAl4r orlycHar'Irre raaa, cocraBJr.rler 79% olweit
rrJrorqaAlr {ronnyuon. Cxopocrr, troAcerfa paBHa cltopocrlr noAcerla ]l I.IeBoB-

r\rlrr{e}r}rbrx o6,nacrax, a cltopocrE orlycHaI{r{.fl paB}Ia }-1,7 n,u,lcett,.

B y.racrrtax pacrroJlolr{eHr.s oco6eHno flpltrrx {nonnynon, TaH }r{e I{aIt }I Ha

t:ceft unouqa4u S,lloxHyJroB, rrpoucxoAr4r rrper{rryrqecrBeHHo orrycltalllre ra3a

co cnopocrr,ro -]-2,3 nnlcen, a cpeAu.a.rI cnopocrb uo4teua -1,3 nulcen.

TaHnlt o6paaor,r, c .flpltocrbro S,noHIty.non pacrer KaIt cnopocrb rroATrella, ralt
tr oflycr{aHrr.rr raBa. Macca, orrycmalolqa-ac-rl HaA nceft unolqa4sro Snoxxynot;,
trprrMepuo n 4 paaa [peBocxoAldr r{accy rroAHut'IarotrIeroc.tl ra3a. BoaIttoxtno,

aror ua6r,rron rroror(a r[accu r(or{[eHcupye:rca nnr6pocar{tr [pr{ HecrallrroHap-
Hr,rx flpoqeccax, JronaJruaoBaHrltrx B H e 6 o lr L rrr I x o6r,euax (rcur,rurxr,r,
((ycbr)), nr,I6pocrr).

3. O6,nactu Suonnynon, I{aI{ [paBIlJIo, onpy]r{eulr o6nacrrrll[ [oAtenra
raga. Eclu rp,iroxxy;r pacfloJro]ner'r HaA MarHr4Tur,rr,rr{ rroJrflrfl{ paBJII,IrrHor? uo-

Jl.ftpIIocTI4, TO I{SrIeHeIlUm IIOJI.ITpHOCTTI COrryTCTByeT I,ISIleI{el.r[e HaIIpaBJIeIr]4.8

ABtrlr{eHr{fl. flpu arolr rlaA r{arur[Tr'rbrM rroJrel,I c 6orrrueii ]Iaflpfl]r{el{HocrbK}
rrMeer Mecro orrycnaHue rasa. Ecru dr;ronxyn pacflorolr{eH HaA rrarllllrur,rrt
troJreM o4noiit rroJr.rrpr{ocrr4, ro, Han [pa]lrrJro, na6nro4aerc-f, ToJrblto orrycltalll4e

ra3a.
4. B1wtan cr4Jrbrrbrx r\{arrrr{THr,rx nonefi lr n o6racru 6onrruux rpaAl{eHroB

rlyJreBarr JrfiHutr cxopocrrr rrpoxoArrr 6nnano H uynenoli JrrrHpIrI NIaTHI{tHoro

no.n.a.3ro aBJreHI{e, r(aK tr qepeAoBaHue B}IaKa cxopocrI4 c rIBI\reHeI.Itr{et{ rro-

Jl.flpr{ocTtr, tro-BtrAr{1\toMy, IoBopr{T B IroJIL3y ABr{}neHtr.fl raSa BAoJIb CIIJIoBhrx

rpy6ox MarHrrrr{oro no,rn. }tan [paBI{JIo, nIe}I{AyABy]\{.flBHaaIZreJIr,HoyAaJreH-

HT,IMZ yqacrHaMtr c cmJrbHbrr\{r4 MarrrrrrHbrl\{[ rroJr.fln{[ HaxoAfiTc.E AI]e JTI4III{II

rry.nenofi cxopocrlr. 3ro yxaarrnaer Ha cna6oe rJrI,rflH[Ie r{arnurHoro fIoJr.rI Ha

210



ABr{}IteHI{e Ia3a r} npoMe}r{yTne Me}r{Ay yqacTHal{u c ctrJrbrrr,Il\'rr{ MarHr4THbrl\{[
IIOJIHMII.

5. Hau6onsmlle cnopocrr4 rroAT,er{a r[ oflycna]rtar na6nro4arorc-rl Ta]r, rAe
I,rMeIorc.fl 6onr,uze rpaAr{e}ITbr r,rar}rrrrHbrx noneii, a raH}r(e ua4 o6racr_flr{tr co
c.ua6rrnr Marlrr{rHbrM rroJrer,r (H I 7 ,5 ec).

6. (DyuHqlrfl pacnpeAeJreHr4.rr cxopocreii r4rvreer acm,rr{erpr4qnrrft nr4. Eo-
Jree rracro Bcrpetralorc.a 6o,rrIIII'{e cKopocrr4 B o1ilacru orrycHarrE.fi. tr4nrerorcn
orlroc?rreJrr,Hbre rfancr4r{ytrbr rrpr[ u : *1,25 w tptt u : -0,9 ntt,/cen.

HalBr.ure r{arHr{rr,roro rroJrrr Br.raqr{reJrbr.ro rrarrerT.fler Sopuy Syunqrzr pac-
upeAeJrel{rlfl cxopocTert. Bep[runa $yunqun pacrrpeAeJreHnrr Aeiraerc.a urocxoli
n rrtr{eer cna6o Brrpa}fieuHbrfi rraHcuuytn rrpr4 u : \ n.u,lcen Bca npznafl pac-
lpeAereHr4,s xan 6r,r cABr4Hyra B cropoHy 6o.nrrunx cnopocrefi. Cnopocru
c u > 7,2 ru/cen Bcrpeqarorc.E B ABa-rprrlr 6olee pa3 rraqe, areMR orcyrcrB?re
]\IATH]I THO]-O fIOJT,fI.

B eaxrrc.renrre ubrpalr{arc 6rarogapuocrb qJreH-nopp. AH CCCP A. B. Ce-
BepHor{y Ba o6cyrH4enue ocrroRHbrx BorrpocoB rrccJreAoBar{r{.8, a rax}fie
H. C. Hlrnynuny u A. f. fapyuony Ba oxaaaHr{e fiorrouu R ua6nro4enuax
n o6pa6orne Marepr4aJroB.

1'1 r,ran 1959 r.
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Torr XXIII, 1060 r..

PEBy.IIbTATI I I{CCJIEAOBAHIIfl MAIHIIITHOIO tIOJIfl
OAIHOr{HITIX COJIHETIHI,IX IIflTEH

B. Bgn6a

I{enr,ro pa6otrr ffBJrfiercg lrccJreAoBarrr,re fiaflp.E}HenHocrefi n xor{r,rypar1lrft Marrrnr-
Horo rloJrfi oAuHosflbrx coJrHeqrrbrx rI.EreH trprr rroMorr{rr cuerrporpa{a BCT l(prlrrrcxort
actpo(praar.r.recxort o6cepnar:opr,rr AH CCCP {ororpa(puvecnr,rrrr a ([oroorenrpuqecfirM
(npr uououlr{ Marurrrorpatpa) rrleto4anr.r.

I4 a ue p e ELr e B eJr IlarrI Hbr r.r a tt p fi lr( e rr rr o cr Ir M a r Hrr r ltr,r x
u o Jr efi { oro rp a ([rue c nlr rvr MeroA o trl.,{,erausuoe paccMorperrrre rroJry-
tlerlubrx RpIIBEIX rlonaBaJro, rrro lrailIerreHlre HatrpflltteflEocrrr rIoJIfi.I1 c paccroxHlreM p or
Ilerrrpa rlrrrHa Mo)r{Ho s o6Jracru fioJryreHr{ xopouo [peAcraBr{Tr, t[opuy.roft H: al?3, r1e
{, - IleJrIIq}IEa MalrrrrTr.roro MoMeHTa lroJrrr, ItoTopafl MeHrreTcE c Ar4aMeTpolvr IIETHa OT

-L02? ec . s.^at gg -lQt0 ec . c.rrta glt, r.rayrlaeMr,Ix HaMr,r rrarelr. flpu aron BeJrr{qr{Ha lga curaana
AoBoJrbrro xoporrer? nnueftnor,l BaBIrcr4l\{ocrBro c rorapu{ruor[ MaHcrrMaJrr,uoii Be.nlr.rl,IH],I

a6conlornoii Earrpfi?fienlrocrlr troJrf lg II-ur, lrauepRelroii B qeHTpe rrflTua:

Ig fl,,n* : 0,27 lg a - 4,82.
I4ccneAoraulre BJrIrErII,lfi Apolxarrlr.a rr pa3pertraroqeli cr.rlr,r r,rucrpyMerrra Ha troJryqeg-

IIbIe peByJILTaTbI trOftaBaJIO, qTO EeCOTJIaCIIe EaIILIX peByJII'TaTOB C IIpeX{HI{MI{ peAyJI},Ta-
TaMI{ BtroJlrre ecrecrBelrHo lr o6sgcngeTc.fi r{cna?Italoqr1M BJTTIE]rr,IeM ApoE(aHr{fi (6onrutre
nr'rgeprxxr.r) r't uanoii pa3pemarcrqeri cr.r.toft rrHcrpyMelrroB y rrpeH{rrrrx na6urogareJlcir.

tr4ayuelrrre MarrrI{TIroro lroiltr filrerr ttpI{ troMoil{r{ Marfl}r-
to rp a{a. tr{ayveur,re orAeJlr,Hbrx l{apr (rr3oraycc) lr r.rccJreAoBarrr'rer4xrraMeHerrr,rflc ro-
JIOE(elIIreM llrrTrra Ila AI{CHe rIpI,IBeJro K cJreAyloqr,rM peSyJrhTaTarvl: Mar}rr{Trroe [oJre fia]r(Aoro
oAfiEoqHoro [trrrra lrMeer ABe rloJrfipHocrlr, oAEa r.r3 KoropDrx nBiltrercfi ocnonuoii (661r-
Irrarr Harrpflx(elHocTb uolrx). B qelrrpe ArrcRa rJIaBlIaf rloJrfipHocrr, o(pylr(eHa co Bce.y cro-
poH BropI.IrIHoii uorxpuocrr,lo, oqeHr, cra6oii, no na 6onrurr.rx paccroflrrr{.Ex or qeHrpa
BTOpI{q[arl IIOJTflpEOCTL KOlIqerlTpIrpyeTcE B oc}roBLroru Ea cTopoHe, IrpoTr,rBo[oJroE{Hor"r
(errrpy 4ucxa. Eta Bropl,rqfiaE rroJlflpHocrr, ouenr, cna6a, ecJrr{ flrrrHo HaxoAr{Tcfi s6Jrl,Ialr
qerrrpa AI{c(a' Ho ee LrHTe}IcrrBrIocTr, 6uctpo pacrer c yAaJrer.Ir{eM trflrEa or rlenrpa. flony-
tlertrHbre pe3yJlbTarbr lerHo o6r,scrlI{Tb, ecJrrr [pr,rfirrrb, qro cllJroBbre iluEr,u4 oA],Iuoqfloro
rlrrrna pacfloJro]nerrbl B BrIAe (Beepal, rror:oprri,i qacr:o 6r,rnaer paa6nt Ha orAeJrrrrbre <rpy6xu,>
cr.TJroBBrx rr.rnraiir.

Er,uo oupe4eJrerlo HarIpaBJreHIre cr{JIoBbIx rlrnlrft s natne. Yganocrr r.rccJreAoBarb rraxJrol
crrJroBbrx rr.rulrft go paccrosflufi n 2,3 paglryca trfirrra, rAe oH paBeH rryJrro.

Marnr.rrHoe rroJre B xp orrro ctpep e. tr{ Br{eIIeIIr,re Ma rrr]rrrro ro
IIoJrE c Bblcotor]i. ?Ie xo71a rlafipfiErerrHocflr MarHrrrHoro rroJrs n {oroc([epe rr xpo-
uoc{epe (raarrleprelrroft flplr floMorrg :rlrnufi K n H Ca+) yAaJroc], flocrpor{Tb BBrcorrrr,rc HaprrJ
Irsoraycc. Brrcora BoBrrl,rftrloBelrrrtr lnrt:afr. K lr H HaA rrsrHoM orrpeAeJrfiJracb rrpr floilroqrr
reoMerpr,Itlecxoro cMerleurrr{ cy}r{eur.rfi arrx ,rlruttli HaA rIETHorlI s6nrt,efi rtpa.E Alrcfia (4lIcxy-
rr4pyerca MoAerrb xpouoc(pepn ra4 urruou). Beprr.rxaJlLuoe pacfipeAeJrefirre HaflpflE{eH-
Irocrl{ Marnr'rrrroro rIoJrE a o6racrr,r firrrHa rroxa3ltBaer, rITo Ha/{ -EApoM rIflTHa Hanpx}r{err_



IIOCTI, B O6qEII YMC}IbIIIACTC'I, IIO iTAA IIOJIYTClII,IO IIOJIYIIAETC'I CtsOCIO POAA ((I{ATHI,ITIIA'I
r,rHBepcrrfi). I{polrc roro, paclpeAeJieHtrfl yHa3r,rtsa]or rra ro, rrTo (BCCpD Cr,rIrOBrJX Jrrrrrlrr:i
(<rpy6onl) yrlJlorHuercr B BcpxHrrx c,lo.rrx. Oqenrta rpa1rrcrrra trrarrrr,rrnor.o rroJrrr ua/I .flAporr
II'ITIIA AACT ICJII,IIII,IIIY All/A/Z<0,5 ECI ;;,Tt. /\SIITI{BYX ]I'ITEII OIrPCACJI,IJICH IPAA11CNT II IIPII
rIoMoII{1I ru'ruc.[cnr'rl)i reorrerp]lqecItIIx rlr,roor I]oBrrrrHrroBclrrrE ]Ieclio.nrnnx tporoc{cpnr,rx
nr'rrurii (l o6nactl'I I( n FI), AJrrI l(oropr,rx r{o}I(Ho rra}rcpi,rrb BcJrrqrrrry Marrlrrrroro pac11ierrJre-
ru'Ir' flo,tlyucullLlc A:lIIHr,Ie rloATuoplrtAalor peayJrLTarbl, lLrBc/lerrrrble IIB Bcpr1lnaJlr,rrlrx r{apr
r'r 3oraycc.

RMUI,TS or TIIE IN\/IiSTICATIoN or TIIE sINGI-tr SItNSPOT I,IAGNE-
TIC FIELll, by V. lluntbu.- The st,rengl,hs anrl conligurations of the magneLic fietd oi
single sunspots rvere studied plto[ographically and pholoe]ccl,rically (nilh a magleto-
graph) by mearrs oI the spect,roglaph oI lhe solar tol,cr tclescope o[ l,he Crirleau Astro-
physical Observal,ory.

Thc rlreasrremerL ol thc urag,cr,ic field str.erg'r,rrs
by the phol,ographic Inel,hod. A detailed ilspcction of thc obtaincrl
curvcs sllorved t,haL l,he formttla II == a,lpt gives a good represenlat,ion oI thc depenrlclce oI
Lhe lield strengLh "I1 ori the disLance to thc ccnler of the spot in Lhe region of t,hc pcnumbra.
Here a is thc rnagnet,ic morncntum oI Lhc ficld, rvhicli varies rvilh thc cliarno[er of the spot,
frorn -16'z gauss. cms to-1030 q'auss.crns for Lhc spoLs consiclerccl. There is a fairly cloe
Iinear dependence betrveen lg a and lg z,ro,(11rro, bcirrg the maxiurum absolut,e fiecl
strength in t he cent,er o I l,he spot,) :

log 1/,r.r" : 0,27 7og rL * 4,82.

Thc invesligation oI the influcncc of sccing and rr:solving pon'er of the insLr.uniicl
on thc derivcd resul[s shorved t,hab lhe discrepancy bcl,neerr our resu]Ls and preyols
results is quitc rtatural and explaincd by the dist,trbing effect ol'seeinu (long cxposures)
arid lorv resoh,ing porver of the inst,rumcnts usorl hy previous observers.

The in\restigation oI the n.ragnct,ic f ieicl of spots by
mea ns o I th e II1a gnct o grap h. The sludy oI separatc charts oI <isogauss,>
and the invesligation of their variaLion l'ith thc posiLion of lhc spol, on tlre disl< led Lo the
follos'ing rcstlts: l.he rnagnctic licld oi cach sing'ie spot, has ttto polaritics, one of nhich
is thc principal polarity (rvith larger ficld strength). Tn the centcr of the 6isk l.hc principal
polarity is suruoutrded on all sides by the secondary polariby, rvlrich is yery rveak. I-Iowever
al large clist,ances from the conLer the secondar5, polalil,y is conccntratecl mainly on the side
oppositc t,o the cent,cr of the disk. This sccoridary polarity is vcry rveal< if thc spol, is lear
Lhe center of the disl<, but its inl,ensil,y increascs rapidly x,ibh ilcreasilg ilistalcc of the
spol, from thc cenl,cr. The ohLained lesult,s arc easily explairrcd iI it is aclop[ccl graL l,he
lines of force of a sirgle spot lorm a <fan>, rvhich is otlcn b]'ol(en-rrp into scparate <L1bes>
of lines of forcc.

Tlrc direction of lines of {orce il the spot rvas founcl. TL rvas possible to invesLigale
the inclination of l,he lines of foroc np to tr distance oI 2,3 rar.lii o[ thespot,, aL r.r,]rich
disl ancc Ilre itrclirral iorr is zr.r.o.

Thc rnagn.t,ic ficlrl irr t,he chr'orr)osphcre. Trrc rrar.ia-
tion of l,hc mag'rletic Iicld rvilh hcight,.Thechang.oof l,hemagnelic
licld sLrength in t]re photosphcle ancl chromosplrore (rneasurctl il tltc K an4 If llncs of
Ca+) perrniLtccl clrarts of isogausscs for dilfclcrrl, heighl.s [.o be drarvrr. Tlre heig.lt oI for-
rttal,iotr of II and I( lines altor.e tlte spot rvas dclclrninccl by a gcorrotrical s1ift. of 111 1at-
rorviug oI thcsc linos above a spot ncar the solar lirnb (a rnodel o[ tLe chronosp5ere lbove
a spoL is discusscd). The vcrlical disLribuLiori ol rnaquel,ic fielcl slrclgt,lr irr l,hc regig1 of
thc spoL shorvs that above tlte unbra thc strcuElJr iri general clecreascs, ]rut above thc pe-
numbra thcle is a solt of <r'naenct,ic invcrsioni>. Bcsirlos, ilrc tlisLribul.ion shorvs t,hal t,lre
<fanrr o[ the Iirtcs of force (<tubes>) bccomcs clenser in l,Le upper laycls. 'Ilre esbinate of t]re
magrrcLic f iclrl gradienl, abovc thc uurbra g.ivos LIIILh< -0,5 gauss,/l<m. Ior [rvo spoLs Llrcr
gradiclt, *as als, rlctc.rrrincd by caloulaling l,h. q'oonreLrical hoiqhts of forrnation ol
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.several pho[ospherio lines (in l,he region o [ [I and K lines) Ior l,hich [he value of magnetic
splitting could be measured. The derived data confirm the results obtained frorn the ver-
[ical charts of isogausses.

BBI]AEHIlIE

Pa6orrr fro r43yrrerrl,Iro xapartrepr4crl,rl{ nrarul{THoro TIoJLE coJrHerrHr,rx fiflTeH
(xpoue trccJreAoBaHuft o6uleuaBecrl{brx BaHoHoN{epHocreft o paclpeAeJreHlrrl
r,r rr3MeHerrr4E co BpeueHer\r froJr.frpgocreit B lpyIIIIax coJrHerrHblx nnreu) co-

Ieplr{aT rrpe}r{Ae Bcefo rronbrTnr{ oIIpeAeJrlrrr, xoA Harrp.fr}r{eHrlocTeft }IaIHI4T-

rrofo [oJr.fr B rr.flruax. HecHonrnnr,rr{ anropar{r,r HaitAe]lo [1-3], rrro r{arrpfl-
iner{HocrE rroJr.fr r{3Nrefrflercfl. AoBoJrr,Ho L{eAJreHHo BrryTprr .flApa rr rloJlyrelrr{
r,r AoBoJrbHo pesHo [aAaer n BHerrrHert rpaHr{r{e rrfr}ra ({opruyna EpoHcona
H : H*(1 - rzlbz) tll u {op,r,r5,na Marrura H: Hn[l - (r/b)ale-2(rlb)z
[2], rae II - alcoxx)rrrafl BeJrr4rrrrrra Harrpfl]fieHrrocrrr fro,Tlfl, .17,,,- trfaHctr[-

r{aJlr,Hafl BeJrrlrrrrHa H, r - paccro-frHrre or qerlTpa [-flTHa, D - nnerunurt pa-

Alryc rroJryrenu). Itponre roro, Xefiflor{ r.r ero corpy4Hr{r(arrrr ycrarloBJreHo

pacnpeAeJreHr{e HarrpaBJrer.rll.fl cr,lJroBErx rr]]4]i,ZIfr- I{aIHIITHOIO froJIfl BI{yrpII
rrrrrHa [4]. Henorop],re anropr,r [5, 6] Eay.raJrr,r rpaAr{errr rrarr-rrlruoro rIoJIrr

HaA trflrHOt\,r r7r or{eHtrJrr{ efo AoBoJrbr-ro }reoflpeAeireHHo or 0,5 go 5 ec/rat.
O4naxo Ao crx rrop He cyrqecrByer pa6or, B noropbrx 6rr ognonpeil,IeHHo,

AJr.tr OAHOIO r4 TOIO }Ite COIHeTTHOIO IrflTrra 
'ICCJIeAOBaJIOCb 

KaI{ Irar}rtr{THoe IIOJIe,

Tan r4 ABtrlneuu-fi, xor.fl r-ra6JrroAerrr,ra a{{exra Sneprue4a BacraRJrflIor crlrrrarl,
qTO BetrIeCTBO BLITeHaeT I{3 IIflTeH He BAOJIL I'IaIHI{TIIbIX CI4JIOBLIX nwtluft, u
5TO O6CTOETeJTT,CTBO TpyAlrO COTJTaCOBaTL C TeOperZqeCHI{t[I,I SaHJrrOrreHr{-sMI4

[rarHuroftrApoAr{Har\,rtrnr,r. c,ne4onaTenrrro, Snclep[N{errraJrbrroe u3yqelrue
cB.fr3tr lrafHu rHofo rroJrg 14 ABr{}Ite]rlitft B coJrrreqr.rbrx rr.trrrrax .EBJI.fleTc.fl xopoIIIeft
rrpfll\rori fipoBepxofi Hexoropr,rx reoperr4rrecnrrx B],rBoAoB rrarHtrTl{ofi r[Apo-
AtrHaMrrn[.

Haun 6rrno uocraBJrerro rrecnoJrr,rto pa6or [o r{ccJreAoBaHr{Io NrarH}rrHblx
noneft m gav.x<euwfr" B oAr{Horrnr,rx coJrueqHbrx rIfiTHax, BbrrroJrr{eHHblx Ha cuen-
tporpa{e BCT }tpmucnofi acrpoSuen.recnoit o6cepnaropnu AH CCCP, Ho-

HerrHort r{eJrr,rc noropbrx trr.lrtrercrr corrocraBJregr4e peByJrbraron ua6nro4euzii
c reoperr4qecHzlrtr Br,rBoAaM[ o ABtrmeHrrr{ coJrrrerlHoli [JraSMhr B NrarHr{Trlol rorc
coJrr{eqHbrx rrrrreH. I{e,rr, uacroaqert pa6orbr - zccJreAoBar{r{e Harrp.rl}neur{o-

crert r nori{urypaqrafi ivrarnurnoro rroJr.n B oArrr.roqr{brx rrrrrHax {otorpa$u.re-
cnr{M rryreM rr nprl nor[orqrT ]\{ar}rrlrorpa{a lr uccneAoBaHI{e lreuenenuii lrar-
Hr{THOTO rr0Jrrr c BLICOTOiI HaA rI.flTHOXr,

s 1. HABJITOAATEJTbHbIII MATEPTTAJT.
IPOIPAMMA HAEJTTOADHT{ff

7Ia na6nro4enuft a${lerra Sreprue4a Cenr-r{monou [7, B] n A6errur [9]
BbrreHaer, arro peryJrfrpurrit assexr Snepmega Ea6[10Aaercrr npe[],ryrqecrBeHrro
y oArrHorrurix rrffreH c xpyrnort $opruoft .flApa r{ noJryrer{r4. ,[nx arux rrflreu
no ua6.nro4euzarr fporprraua u corpyAHr{non [10, 11J uaupameHuocrr, [{ar-
Irurnoro rroJr.E .qoJlroe Bper\rfl ocraercrl rlpaHTr{rrecxr4 rrocro.Eurroft. Haruu upe4-
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BapI{TeJILHr,Ie Ha6ilrOAeHI4fl rlp[]leJrrr r( Bar(JIIorreHtr{Io, IIT0 y aTplx rrflTeH r,rox{Ho
ox{r{Aarb car\,ryro npocryro HaprrrHy rror.s r4 ABr4]neurrft. fioatomy n uarueri pa-
6ore lnasHrrll o6paaomr4Byqnlrr"o oAu rrorrHEIe ufl THa, rrprruaAJre?fia-
x{I{e H rtrrar{ H w I no Ifropzxcroft xlaccu{raHaquu. Ho cJreAyer roArrepnuyrb,
IITO I4SyrIeH[e OAI4HOqHbIX ILETeII MO]ltHO paCCMaTpUBaTb TOJILITO I{aR II e p-
n r,r ft m a r H pelrreHrrlo Bonpoca o cBfl3ra 4nlruteur,rfi r,I t{ar}IrrrH},Ix troJIeft
B COJIrlerIHbrX fIflTHaX, IOCKOJILHy ],reJlb3.rr Sa6bIBaTE, qTO 3TI{ rrflTHa npeACTaB-
Jr.flror co6oft IIocJre4uur)i (nlr4r,rMrrii B r{HrerpaJrbHoM cBere) arau paa-
B]Idrr[fl r.pyllnbr coJ]rleqHbrx rrflTerr, oTJr?rrrarcrqrrxc.E oT Apyr[x {aa paanurrn
r{[,reur{o cBoefi orrrocr{reJrbuoiil ycroft.u{Bocrbro Bo BpeMeutr.

EonrrunnctBo aBTopoB trBrfepflJrr{ r{arur4T}Ioe [oJIe coJlHeqHbrx rflTeH trpu
rroN{ou{rr o4uoii uz [epRr,rx rpex Jrr{Hr4rt xteleaa, trpr{BeAeHHr,rx n ra6n. 1.
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i00
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6173,348
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3rt't nltttttlt IJ [Iar]rr.Ir.tIoNI IroJre ci6paayro:r Hopr,iaJrr,t{Eri,i 'rpr,iu;re:r llecr,rarra u rrrrclor
6crrrsuroii r[aH'rclp j1au4c g', cJre4orrarcJrl,rro, lr 60rr,rrroe paoqorrJrcrl]rc. Llx
IillreIIcI4IlIIocrb ral{ilie 5r4o6na 4.nx Soto-r'padtl,i.recrtlrx lranrepcnr,ri,i. Ho lre-ea
6orrr,rrroii paBporxarcqeiiorrurr,rrlt l(-r,rcrcpcrrr{ cleHrporpa$a RC1' [12] (rrpr,r uo-
l\IorI[I,1 Itoroporo 6br"r lloJrytlell lrecr, rra6JrroTlare.[r,nr,rii trare]trraJr) B crrertrpe ,rAep
6o;lr,urnx rlETelI Ilpaltrllqecltlr rreJlr,3tr IraiiTr,I yrracroTt clroIt'rpa, olo6oArrr,ri,i or
.Jr14lll,Iii, TaH tITo Il Ilcrroclte4cruorrrroii 6nr.raoc'ln or [pr{BCI(eH]rDrx ur,rilrc ttuttufr.
T,IlleIoTcrI JIUIIT/IIi, I(oTollblc nlol'yT r| cJJyrrac crltJrrrrrbrx rro"rreii IpepcrtpbrrlaTrrcfl
c IioNIfloHcltTaxrrl pacqcII.]IcHIIoi{ JII,IIIllr,I. fioc.rro I)rrlla ICABal)r,rTeJILrrr,rx rrrB-

N{epeIIrIi,i 6rrno perrieno B3t{TL rJ }iauccrre oc[o]Juoii Jr{Ir}rr{ ilJrrl l{Bt{operl{.s nrar-
rrr,,rrrrr{x rroJreii ilrrrerr Jrr,rur4ro }rteJreaa }, 6302,503 A. 3.r.a fiuilfifi rraxolr.{rcfl
lleirtAy ARyrrtr aruoc(leprtrmlrr JIr/trrr,rflrrr,r r{oJrerryJrl,r HrrcJropoAa: X6302,77t A
r,r l, 6302,005 A nparrrlltIecnI,I nocrosrrHoi,i r,rrrrcrrclrRrrocrrr (2), rreo6r,rrrno-
BeUETO peBr{t4N{I'r U nosTotry O(re[b yAo6HJ,r1\,ru AJIrr flprr]rrl3Hrt rrp[ r,r3r{epeHz.trx
IroJLolHeIII,Ifl llacIqerIJIeIIIIbIx Itonrrouen'r. 'lorr,tto [p]{ orrerrr, 6o"nrruux froJlfrx
ItllLIJIbtl ltpaclloii o-I{olTrloreHTbI ttJllrnJreTa rracTlrrrrro 6;rerr4t,rpyroT0rr c [eI]Boli
L{3 arrroc0ep}ItIx JrlIutlii, a c.r,lnRx o-Itoxruotletrra rpl,rnJrcra 6.nelr4npyercrr
cJta6oft JTIItIII{ci,i ueI,I3r}ccr}1oro rrporrcxoTriAc]r1,rrr, rra6JrroAarorqeilc.a.rruurs
Il o,rellrr 6o.rrnrux lrtlTllilx Jr IIprI oqcH.s 6onr,Ilrr.rx rrafll)fliricuHocrrlx ro.rr.E, TaI{}fie
pactqe[.uflrou{ellcfl I] N{au:rI,ITIIot.i froJre. IJocrto;rr,rty nrbr He Fra6JrroAall,r orrerrb
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6olturl,ix IITITeIi) 6reir1r,r npaHTrrrlecltr,I He rrerlaJIlI on]leAeJIeul.trc ueJIIrqLir,rbI
rt il IIpfl 1I{0t1tr o cTr{.

Itporre JrI,IuITr,r 1,6302,508 A, r pe4nirx cJr)rrrar{y 6r,rrn r,rcno.rrrrgoBauhr Arrfl
r.r3r\,teperrr,rfl rrarlu,rrrrbrx uo"neii Jrr{rrr,rr{ }nc,rrc3a }, 5250,218 A lr uertoropr,re Jrlr-
rl4trt't'utarlar, pacrroJrolr{errrrbre I] o6.nacu,r trllrtnr,i Harpr,rrr Dr,r, ttoropbte curr-
r{a.rr{cL A.rrfl onpe/leJreHr,rrr neJrrrrruHrrr o$r[cHra SHepure4a.

f{nrt llanrcpellur }Iarlllrrlrbrx noJreit npr{ uorrou{u rramuarorpar}a 6r,r.,ra

Ba.qra Jrulrr4fl I 4886,339 A, {nsr.ruecHuc xapar{rcpi,rcrrrr{r.r rroroport upnne-
4enr,I tr ra6l. 1, nrr6pauua.rr r\. E. Cer;cpnr,r,u AJrr{ r{Brrellerrr{r{ cr,rrrbrrbrx rro-
teit [13]. 14e-sa rraJroro pactqerrJrerrr,r.s ara ,rrrrr]rr,rfl rroBuo.rrflcr lta]repErb or-
HoclITeJILIlo 60.ur,rul,re uor.q lra .nr,rgcitloli rrac'f rJ. lta6ri.rero /(r.{a tTa3orra
r,larrrnrorp arira ,

flocnolrrty rtaru tra5nro4arcrr,rrrtii rrarepr{a.rr rroJry\rairc.s c r{cJrr,rc oArro-
IlpelreIIrIoro l,IcciIc/Io Barrna (71.rra oAIiol'o LI To-ro rrie narHa) riari atalrr r{Trroro
IIOJIE, ralt l{ AIII,I}KeIII'Ifl, IIporpalllla ua6.rrro4erurii Bnnro.ra.[a B ce6fl Ao]JoJrt,rro
6onr,uoc qrrcJro trylrrrroR. I3o-uepnr,rx, /UIrr rtailtAoro rrflTna noJryrraJrrrcr, r[oro-
rpa{lrr,r ceprr[ paapeaoB rrplr qerr,r cuenri]or1la{a, napa.n.ile;rr,uori llal{r{}c}
Corlrrla, rr nptr x{e.rril, re pfieHAr,rnyJrflIlrroft ri pa4u1rcy. S Ha}r{Aofi ceplrr,r /Ie,rraJrocr,
He IIelIee nflTl{ IlaSlleSoB llpl{ OAr'rOII Harlparj.rle]lr4r,r qeJlrr; rrepeS qer{Tll ria;liAolto
rrA1la, rla rpaHlruc fl,(pa r,r rroJryrerrrr r,r .repea cepcArrrry rroJryreni,r (r,ruor.71a r,r iro
rparrl,rqe rroJryrerrr,r u sorocr[epu). o14elI,Irr,re ]la3pe3br rrpr{BrrsrrBaJrr,rcr,
rt oco6enttocrr{Nl ToIIItofi clpyntyprlrApa }r lrolyrelrrr (x <aarr,rnat{)), traJrl,t\r
rlrrrrlar{ rr r. Ir.), I{oropble o6oaua.ralacrr ira l(eraJrr,noi,i tapncoBr{e, cAeJraH}ror"{
Ila sHpaIIe r]rAa reJrecHola, IIo rorly ii{e lllloyrrlty flpor]oArrJracr, tr r[Atrpor]na,
rprtqet{ TU{areJrbIIo []lolrepfrJlocrr rloJlo]r{crl{e qeJrr{ orrrocllTeJLbrro cr,t6pau.rrr,rx
ge'ra.nei,i. Itpolle roro, orAeJI6rlr,Ie paBpeBhr rroJrylrarr.cb lJJrn prrBrrr,rx crrerir-
paJrr,nbrx yrracrnoB (orto;ro 1,5690 A, D,,,, r,r H,4ra o[]le[eJrerrua arf{en'ra
Snepure4a, oHo,IIo H Ca+ /{JIrr r4ccJleAorialrrr.fl o{r}ertra Sreprrc4a r{ ]\rar'rrrrrrr,rx
uoneti rt oHoJIo l" 6302 A 4.lrlr r,tayrleul{.s Ma]'rrr.trribrx uoreii). Crrnrrrir,r Ao,rraflr,rcb
n 6otr,utlrircrlle cJr)rtlaeB IIa fl.tracrllrlnax Ilford HP3, n ]renoropbrx r)J)rrlnst
HtI rlJracrltltnax Agfa Rot, Rapid, Agla Blau Rapid, nlloflurrerrrre BeJrocE lrpu
nortoIII,I crallAallrHolo [poflBLrreJIrr. floclc roryrteur,rfl $oror.parfu.recri],rx
paBile3oB IrpoIroAI,IJrI,lcr, $oroercltTprlrrecrilre T'rarrepeHlrrl IIprr lroxror{r,r rlar-
rrrrorpar[a.

Il.r4rororrria rrporpatrr,rr,r rrallaJrrrcrr .rrerom 1956 r. llepnrre crelirpolparrrrbr
IIoJryrleIIbI n 4erra6pe 1956 r. Ha6.rlro4crlr.rfl 3anor]rrilJil4cr, B oftrrr6pe {957 r.

no L\ropr,rxcr{oii riracc-r,r(u,tHaqr,nr, rpr,r aror\t 6r,rno no.r5r,16116 12 or71e,nr,rtr,rr

ccpr,rii pal.]pe3oB (rrerto'r'opr,re rrrrrrra na6nro,'.qanlrcrr uo ARa paaa), coorrcro,r-
llyrorqr.rx optrcrrrarli{r{ r{c.rrrr nI(oJrL r,r [orreperr ]raltr,ryca Colrlrrla. Itponre ror.o,
6rrnr,r noJry,rerrrrr cucrirporparrlrbr 19 narerr, Aaroqrie 26 or4e.nrur,rx ceplrii paa-
peSOIJ npII OpIl'eIlTaI{IIII ]rIelI,I TOJILI{O B/1Or'IL I{JII,I IIOn0peI{ cOJIUeqIIOI'O paAII-

-VCa I{ npoxoAtllqlle TOJIbIto tlelleS I{erITp ILrIrIIa. B o6l]1ei'r cJro[iHocrr,r ,{.rr'I trc-
cJreAotlarrr4n trarrrr.Irrrrrx no;rei.i r{ cr{opocrcii 6r,r.no rrilrrr,r lroJr)rrre}ro orio"rro

700 cuexrpaJII,lIr,Ix paapo3oB rrrrrerr n pa3rrr,rx o6racT.rrx orrcnrlra r,r 5Il cepulr
llar;lleaol rpu [omolqI{ N{arrr}Irorpadra, .tro [pcl{cra]rJrrrer oo6oi.i 1aqirig 6o..,rce

700 orle.rrr,nux (to'roa.ter{rprrrrccnr{x pa3pc3olr.
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T\ 2. I,I3MI'PEHI,III BI'JII,IqI,IHbI HAIII''ITTEHI{OCTI'I T,IAIIJI,ITIIbIX IIOJIB}:I,
()oTolPAoI rIECI{I,IM MITTOAOM

a) Merog rlauepcrrr'rir

I4alrepeur,ra llarrrr,rrrrr,rx uo"rei,i rl]orrolurJrr,rcE, rro NreroAy, olr4carron{y B orarL-.-
nx [74, 151: cneritp rr{rrla c}rrdNraJlc.s trepea rrorreqaer{ym rrepe^ rqeJrr,ro,

crrerrrporpa{a ncl;ulpor{Arryro HacaAr{y, rrpeACraDJrrrroqyrc na6op rIoJrocoH]
IIOJITIpOLIAa C IrOCjIeAOrlaTCJIrrrrr,rr.r rrepeAOBarrrrelr B3ar4t{}lo-uepnerrl(r,trryJrrrpi{o
opu0rlrlrporlannr,rx occii. flepe4 uaca4rioi,i lrorrerr{aJrac6 rrerr}cllrrrrro,II1{o]}arr

nJracrl,Irllta. floJry.lsilHt i,i crrerrlp coclrortr I,IB rloJroc nr,rcoroii 0,33 4,u c ljBa-
,rt\{Iro-rrepncnAlrr{yJrrJI]r{r{rr HaupauJreur,ter{ rurocrtocrer,i rroJrfr}lrrBitr{lrr,r. Br,rcora
ItairtAoii lloJrociir{ /{ocrarorrrra, riro66r lrlltrrrcprro 2/3 ee rre 6r,ur,t r,rcnatrtertrr
clleTo1\r, pacce.rr]lrr.blr[ ]ra Itpaflx IIoJIocor{.

tr4amepeuna rrarrrr{rr}r},rx uoreii rrpo]ro/{rrJrucL rra lr,rByairr,Honr rtor\[[apa-
tope 143A-2. Hrllr oItyJI.rIpa HaroArrJracb rpld llaaa rra r{errrll rfiirrecrr{ o4uoli
1.{3 norrlorreltr pacu{errJrerrrroii Jrlrrr[rr irieJ]e3a 1,6302,5 A r Tpu paBa rra rlerrrll
rrl[{ccrrr auroc$epnoii lrrnr,rr,r }, 6302,8 A u rleutpe rra}riAoi.i rroJrocxr4.

B pa6ore [15 ] rroriagarro, uro oul,r6Ha orrpeAeJrer{urr BeJrflqurrr,r r{arrprr-
1I{eHIIocrI,I rtoJ-r-s cocraB,rlrrer rrecHoJrrrrio /iec.rrrltor} raycc. B Darueu cJIyriae,
ROIIa IryiHrrO rIO.rryrrr,rTb xoA IraIIprril{errrrocTrr rroJrf rrl{oJIr, ]JCero pa3pe3a,.
cI4TyaI{I,I,q 3llilrr}tTe.',rlbllO OCJrO}HIIfIeTC.S: il)rrl 3peIrr4tl B paSHbIX lt'oriltax pa3-
peSa IIell0celtacT c,rf.rloRLIe JII,IHI'II{ IIoA IIaSIILIITI,I yt'JIaIItI, RCJIeACTBI{e rrel.o }Ie
TOJILITO paCCTOTIIITLfl IiOIIIIOIIeIIT, IIO I,I IIX OTIIOCI,ITOJILIIbIe i,IIITeiICUBHOCTII

rreu.flrorcrr oir roJroclirr H noJrocr(e. B cny.lns rrpoAoJlrl{oro [oJrrr, Iio].I{a rrl]ax-
TI4qeCItI4 llcrreilaeT IioIIIOHeIITa I!, IIO]I{]IO l] JJyrllletl CJI)/rIae I{SIICp_fTb I{aIlpJI-
lxeurlocrL ror.q c rorrr{ocrr-ro Ao rrecnoJrrr{rrx AecflTItoB raycc. Ho u npol,retny-
TOTIHONI CJIyrIaC, IiaIt TOJIbltO [OrIr]JItIeTCtI OAUOltpetIeH]IO o-I{Ot\ItIoIIerlTa u
7x-Itotr[IlolrcHTa, T. e. Jryrr Spcrrr'rfl flcpeceltaeT crlJlor]ble JrrrHtrrr IIo/{ HeltoTopr,rrl
yrJrorI, IIarIrIilae rcfl Iiuatrrllrroe 6rtelrT4r.rporallr,re a'rrrx ttorrflorreHT, r,I ]torro(r]rarr
IUI{pI4Ha 9Tr,rX O- iI ii-Itol\Illorl0}rT CTaBUT Irpe/lc.rI TOrrHOcTr{ !rStlepe}rlr.tr Be.lru-
\II4IIE,I IiOJ]'1.

tr4a oltaaatrlroro cJloAyer, rITo trrbl ttoJlyrlaerl oalcrls TorrIIr]Ic IrIBrIclleur{t{ Ha-
flprr]HenHoc'rrr rroJrrr B rrlrcro rrpoAoJrrrrorr ei[{errre 3eeuaua, rtolAa rrpocNrar-
punaerl noJIc Bl{oJrJr cLrJIol;r,rx nurrlrii. B rrpollciri)rroltrrbrx cJryrra.flx, rro r{epe,

)rrleJrurtelrufi yrfia r\relliAY ry.16nt Spelrufi rI clIJrolirirrr,r JrRIrI4rrN{r,I - T, rroJre

Ballr,rxaerca (rro oqeuric Clrpca [16] lra ReJr]rrrlru] cos T - 6ea ylera llacce-
fiflrroro cnera (toToorliepr,r, o rioiropol{ 61r11er r.onopr,rrrrcrr u rraparpadte o rro.[e
u xporrocr[epc.

6) IlolyveuHbre peilyJrr,Tarbr

Xo4 a6conrorHol,t BeJrurrlrHbr lralp.fl)HeHHocrrr rlarurrrrroro uora 6rrn 4e-
TaJrr,Ho r[ccJreAoBaH gilx 34 paapeaoB lt r,aren, ocuoBrra.fl qacrb noropr,rx
6rrna noryaler{a ttpu orreur, xopourux ycJrourr.rlx BrrAr{n{ocrr{.

Vme uepnoe paccr,rorpeur4e loilyqeur{r,rx KpuBr,rx (Sur. 1) AJr.n orAeJrbur,rx
paSpe3oB IIoHaSr,IBaeT, arTo ATtrI Itpr{BLIe oTJrr4qaroTofi CtsOrrl\{ X,apaHTepOM OT

r(puBr,rx pacflpeAeJre]rrr.E uoJrrr R rr.ETHe, [prrBeAen]rbrx Bpoxcononn It j u Mar
rllrorf [2]: n o6racrlz rloJlyreHrl uMeerc.tr oqerrb 6r,rcrpoe uapacrarrue ]ra[p.fl-



TRerrrrocrtr Ilor.fl. flpu flel]exoAe ]i rrApy fiflrHa pocr noJLfI 3aMeAJlflercfi, tlo
B caMoM-frAper{N{elorc.fr orAeJrr,Hbre IItrKrI r{ i\{aHctr]\ryMr,I. Pocrltpu-
Bofi Hailp.flfl{e}r}rocrz B o6racrtr rIoJryreHLI 6onee xpyrort, .Ier,I no Soptuynau

(Dar. {. llauetrerure Harlpr}Kerrrocrl,I MarnrlTrroro uors 11

c pacCroBIII{e}I p oT qeHTpa trErHa

Spoxcoua u Mattura, r{ }raflp.trffieHuocrr rIoJIrr Aocrlrraer HyJI.tr He Ha rpa-
Hr{r{e rroJryrerrb - sorocsepa, HaH 3ro cJreAyer ua soptuyn, a II p o c r rr-
paerc.rl B 6orocsepy Ha paccro-EHlIe, [pu6ilI{srrreJlbrro paBrroe

.Inr{puHe rroJIyTerrtr.

flpzcytcrnue rraJlbrx rlflren uJlrr flAep Han n6nzau [.srHa, rax r4 B rroJry-
'Terrr4, Irpo.EBJr.Eerc.fl Ha raKEx rtptrBr,Ix B B[rAe orAeJrr,rrbrx rl[IrtoB. Eclr o6-

paTZTL BHtrI\{aHIre Ha TIOJITIpHOCTb IrIS}Iep.fleMbIX IIOJIeft, TO MbI 8tr4tr1\{r qTO,

rtax frpaBuJro, B rracrvl rrrrrua, pacloJromerrHof, 6uzrxe H Hparo AtrcHa

Connqa, ua6nro4aercfl rpaHcBepcanrurrfi a{{ext Seeuaua (e o6;racTu rroJly-

renu) z BareM tr3Mer{e[rre [oJr.flpl{ocrefi. C 4pyroft ctopourr ilrrrl{a, paclo-
.Jroll(eul{oft 6rurme H qel{rpy AIrcKa, cr{euy rloJl.flpHocreft r'Ioxtno ua6nrogarr

213



ylr{e r;rle [oJIyreHrr, rAe r{Br\{epenr-rarr ReJrr4rrrrna rroJr.q r{eHr,rre. flpocroe o6t-
flcI{eI'II4e ororo aSdrenra crIeHbI noJr.trpHocrefi, na6nro4aBrrrerocrr ynte Xertnoru
[1+1, upuae4euo AaJree r] Ar{cltycculr rlarrepeHrrrli, nory.rerr}rblx Ha rlargr{To-
rpat[e.

Hago oruerrrrr,, rrro 4lx 6onrurrlHcTua raayrlngonur* paapeaoB crrenTpo-
rllar{r{br 6r,rnl4 nony.reHbr rrplr oqeHb cnoxofinou raao6parxeuuu Corlrqa, HorAa
ero none6auvrfl. frMeilv ar{rrJrrrryAy(0",5, B HpafiHerr cJryrrae 7". Ec.rrm rrMerrl
rr Br[Ay,.rro pa6o.ra-s IIIuprrHa qeJrr4 paBr,ra 0,17 u,u, To np?I Arra]\rerpe raao6pa-
)r{eHrrfl Coruqa -30 cu urr4prrHa rqeJrr{ coorBercrByer HaH paB 1", a 4po}xa-
ntre trso6palxeHl{.fl r{3-Ba HoJre6aHurt arlroc$eprr cocranJrfler rpr{n{epHo rro-
JIOBI{Hy [rr4prrrrEr rqeJrr4. v r,rccte4onaHHbrx frflTeH Ar{a}rerp a4pa 6ut [op,frAr{a
1.0e ca. Ogua ceHyuna Ayrr{ npr Soxyce reJrecnora l:35 "u cocraBJrfler
B cpeAlreM 7,2 . t0? c,u, Lra rroBepxHocrr Conuqa. flpr raxrzx rraJrr,rx none6a-
Irldflx r43o6palr(eHr{rr paaA{ep o6nacu.r r.srrra, paar{r,rBaer{brft 4poxtaulreM, co-
craBJr.fler r\{eHbrrre 4ecaroii aracrra A?ratrerpa a4pa. .flcuo, rrro rrpu ral{r{x xo-
lloruux ycIloBtrfrx ApoE{aI.Iue npal(TplalecHr4 IIe cHaBblBaeTc.fl Ha IrOJIyrIeI.rHrilx
rillaBr,Ix, r4 rrTo ToJrbrto 6raro4apa xoporrl4rr ycJroBrdflivr na6tro4enut{ r{ B},r-
coltoMy HaaIecTBy r{rrcTpyr{errra y }rac rroJryqnlg1"" HprrBbre, oTJrr{qHbre oT
rrpnBrrx Bponcona lr Matrnra.

tri[cr<arxarorqee BJrr4.E]rrre pacce.sr.ruoro cBera r{ Apyrr,rx {anropoa, o noropbrx
61,4er cr{aga}ro AaJrbrue r{ noroprre 4eiicrnyror [pe]nAe rcero B agpe 6o"nrruzx
rrtrreH, Mr,I [oHa He yrlulbrnuet{, TaH Han IIpI,{ 6orr,ruux rroJr-Ex R .flApe rr.fiTrra
ar1,I {artoprr [paHTI,IaIecI{u I{e BJrtr.Eror [ra rroJromer{rae o-HoMtror{eHT (xora z
rroryr rIBr{e}r.a16 trx I{HTerIclzlnnocrr,).

Ecnz npe4noJro?r{prr},, B r{aqecrBe pa6o.refi rr{rroTe3r,r, rITo rla oflpeAeJleg-
HON{ pao0T0.flrrtrIr OT I{er{Tpa II.ETIia MarHr{Trroe rroile [.arFra tromEo tpw6lu-
SZITeJILHO IIpeACTaBI4TL AI4IIOJI6HbII{ IIOJIeI{, BeI{TOp I{aIHI{THOIO t\{ONIeHTa a
Iioroporo Jrelr{r4T n6nraalr fioBepxHocTr{ connqa pI r.ralpaBJrerr BAoJrb ocu.
nfITlIa' To BeJIurII4IIa HalprIH{eHIIocTI{ [oJI.g B TorIHe c paAl4yc0II-Be]tTopoM p
orpelerrflerca {opinynori tl71

u' : \1/l-1-5'14 (r)p"'
rAe I - yroJr paAr{yca-Bexropa c rroBepx}rocrslo $otoc{eprr. Tart man oc-
rroBHa.s rracrb tr[SMepaerrofi xrpr*Tvt ]r{eJreSa l, 6302,5 A soauuxaer B rroJTyreH[
u Soroc$epe (r. e. B r.rrrrepecyroqrrx lrac o6rac'rflx uarua) B AoBoJrr,Ho ygnoM
cJroe roJrqusofi d IIopflAHa 107-108 c,r[, ]{e}r{Ay ret\r HaH p uMeer Ilop.sAon
Ilerrlrarr4Hrr l)e crn, ro i\{omrro (uocrtorsny sin g=tg ? : a/p < 0,1), [peHe-
6peur n {opuyne (1) u.nerlou 3sin2 g rd rroJryqrrrr, Bbrpa}r{eHtre

u:#. (r,)

tr44 na6nro4aer{brx rtprlBblx xoAa Harrpfl}neu}rocrrr rroJr.rr AJrfl r{a}r{Aoro pa3-
peSa r[o]r{Ho onpeAeJrr{rrr BeJrrrrrrrHy H , p (ecttr rontro rr.flrHo r{e oareHb Aa-
JreHo oT rlellrpa gucna). Ecru uone qefictnzrenr,Ho t\{o}r{er 6rrrr, onncauo {op-
lryroft (1'), ro l,rarnzrnrrit trorfeur rroJr.fl, rroAo-rr.rrannrrii no {oplryle (1,),
a : Hp', AJrfi xanrgor,t rorrHtr{ {an:rz.recnofi xplraoii AoJr}HeH rn\ferb
nplailrepr{o oArlHar{oByro BeJrrrqtrHy. Tari xan n 6onrurzncrBe cJryrraeB rroJre

9 tO



ctrMt\{eTplIarHo OTH0OI{TeJII;HO OCII ILflTHa, TO IVIO]I{HO AJI.fl yBeJIrraIeHU_g TOrr-

r{ocrr{ 6parr cpe[Hee paclpeAeJreHr4e rroJr.fl 4na o6elrx troJroBraH uarua (ocr
clzMMerptru lraxo,qr{Jracb AeJren[e]r xopA [orroJrarra). To.rsxo fiptr 6onrurux
paccro.trHr{flx rrflrHa or qerrrpa Atrcr(a (o } 50") xo4 xpunori Hatrpfl}r(er{Hocrtr
rroJl.fi crauon:zrcfr. actrMMerpzqrrblM B Tolr cr,rblcJle, qro Ha cropoHe, 6.nzmueir
H qerrrpy Arrcna, Hpr4Ba.rr crraAaer lreHee Hpyro, qeM tro aaxony l/p3.

Taxun o6paeom 6wru o6pa6oraHr,r paspeabr, peayJrbrarbr o6pa6ornr Ho-

ropbrx rrprrBeAeHbr s ra6il. 2. Bce o6pa6orauuue paspeabr AaBaJrtr AJrfl
yqacrna Hpyroro crraAa Hpr4Boft, fipoxoA.flqero HaA rroJryreHbro flflrrra, [pan-
Ttrqecxu oArlHaHoBr,Ie BeJItraIrrHbI MarHrrruoro MoMeHTa a (npznegeuHbre raHlr(e
n ra6r. 2 o4uonpeueHuo c r{axcuMaJrr,Hblrf BHarreHrrer[ ]ralp-sffierruocrz IroJrfi

AJrfi r(alr{Aoro paspeaa).

Ta6rrqa 2

PaccroHHue
IIoilep paBpe3a qeflrpa Arrc-

Iia fl
18 Hmax

130/150857 N lI"R
N 2-LA
Ni 3_L.R

N! 4IA

Maaoe nsruo Ns 33

166a/190957 qeurp nrrrna
192a1!.01057 ) )
166a/200957 ) D

t68a/200957 D )
164a1200957 ) ))

25t3 I L8L057 Marloe rlflrrro
25L3 I 18L057 qerrp rsrrra

JJ

1B

28
25

40

30
30

4 ,116 ' I02s

9,66
6,68
6, 18

6,76. 1ore

2,76. 102?

3,62. 1030

6, 28. 102c

2,92. L1zo

L,17 .1gso

1 ,55. 102e

2 , 90. 1028

1 , 10. 1030

29,830

27,441
30, 559

29,798
30, 2166

30, 068
29, 190

28, 2163

30,042

2i60
2090?

2360
2175
2239

500

3110
1940

2958
2090
1320
822

3,30rJ

2,700
3 ,493
3,288
3,47 7

3, 120

2,91.it
3,40:)

f[pzlreporrr xopourefi cxoAr{r\{ocrr{ Berzrrzurr a ]\toryr crry?r(trTE paBpealr

fr.freH, rrpr{BeAeHHbre s ra6r.3 ra na Strr. t.lla cHasaHuoro cJleAyer, qro

B rrJrocfiocTE, rrepleHAznynnpnoft K HopMaJrI{ H rloBepxl{ocrr coruqa, ilrar-
unrrroe rroJre oAr{HoalHoro trflT}Ia or rpaHllr{hl .fiApa tr troJIyTeHI{ MoE(HO aupoH-

ctrMr{poBarb rrpul{epHo [oJrer\{, olI{c6IBaerlbru {opnrynoi, (7'), r. e. ero Harrpfl-
?fierrHocrr, yMeHr,Inaerc.fi llponopq[o]raJrlHo 7/p3. flpu 3ro]'r Marlrutnrrft lro-
ilrerlT 4 rrMeeT trop.flAoH BeJltrfqtr{rrbr 

-1,027 
ec'elv,8 AJLfl cOBceM MaJrbrx rrflTeH

r( Aocrrlraer BeJlurrtrHrl L030 ec'c.rtt"8 gla 6onrruzx [.flrerr, u HaBeplloe Mo]r{er

6rrm eule 6o,nrure, TaH ItaH B rrarreM rlrarepr4aJre orcyrcrBylor ua6,rro4euran

oqegl 6onrrunx rrfreH. (Dnr, 2 rror(aabrBaer, qro MelHAy IrarHI{THr,IM MoMe}rroI\'I

rlf,Tlra u Mal(crrMaJrbHoft BeillrqflHori a6colrlorHoft Harlp.rlxteHlrocrtr IroJrfi, I4B-

rrepaemoft B r{eHTpe rr.rlrrra, r4i\[eerc.E AoBoJrr,Ho xopoltrafl easucuMocm. tr4a

cToro pr{cyHHa BrrA}ro, qto 19 0 cBflSarlo rrueftnoft 3aBtrctrr{ocrslo c lg fl*u*i

lg Il-o* : 0,27 lga - 4,82, (2)

Bpa4 nrz upu cny.1nfirrofi cB.EBrr o6eux BeruqzH roarnlr rax xopoilro JIo-

ir{uJrucb 6r,r na rrp.flr{yro. Ecrec:rseuuo o}nlrAarb r-raJrr4rrtr{e {uea.recxoft cB.EBr{

220

a, ac, cnLs lgo



Ta6;rlrqa 3

.Ni 130/150857 J\& rr ll l?
7

8

I
10

1L

L2

13

74

t5
16

.\t i66a/200957
13

l4
l5
1t)

II
1B

19

2(.)

21

.\i 105/200757 j\i 2ll 1?
,tn
1L)

't4

l5
i(;
L7

1B

19

1390

860

650

500
400

300
250

190

150

110

1900

1680

1380

i160
950

820
710
610

530

iB20
1560

1300

t 130

920

740

620

6,02 . 108

6 ,88
7 ,74
8, 60

9,45
10,31
1"1,18

L2,03

'l'2,90
L3,77

11,18.108

12,90
13,77
M.,e0
15,48
1,6,34
t7 ,20
19,06

11,18.108
12,03
12,90
t3,77
i4, 60
.t5,48

16,iJ4

a, ec,cnLs

3,01t. l1zs
2,74
3,02
3,18
3,38
3,30
3,48
3,30
3,20
2, 86

a : 3 ,16. t02o :L 0, 073 . 1020

2,64. L0eo
,o,
2,96
3,00
2, 98
3,04
3,08
3,12
3,12

a : 2,98. 1030 + 0,048. 1030

2,54.1030
n anAt t a

2,78
2,92
2, 88
2,76
2, 68

a: 2,76.10r'o l_ 0,048. i03o

tl],vr 2. Cnaar rrlentgy Marrrr,ITHrJM lroMcrrroi\.I
rrarrpE)fleIIIIocTblo Marr.r]rT]roro rroJrfl

30 lga

nnrna V n Marcr{MaJrrrrrofi
rrflrra Flrr*

991

I'acclonlltre roqr{rr or IIeHTpa
ftl\pa p, ilh

I:Ialparrrerr-
IIOCTIT IIOI'I,

11, ec



rlrelnAy BeJrr{quHaI\II4 U,11-IIIltaxlxoT.g B Ca}IOI{ flApe nfliHa Ilole lleHfleTcfl r{eA-

JrelrHee, qetr 1/p 3. Ecnr,r 4a.nr,IIeiirulle I{CCJIeAoBaIIu.s rroArBepAflT Cylqecr-

BoBaHI{e aTofi cB.flBla, To? IIo HaIueI[y I\{HeHtr{Io, o}Ia 6yAeT rIi\'IeTE Ba}r{Hoe 3}Ia-

qel{rre AJr.fI BbLECIteIII'Ifl Bollpoca? Ilanplll\{ep, o coxpaIIeHI'III IfarHI[TIloIo IIo-

Tor{a [pr{ flepexoAe or oAuoro ILErIla H Apy1orly B AI{IIoJIr}Ioii rpyule lI ArIr{

@lrr. 3. Tlcrarxarorqee geftcrnue Apolr(affrfi rla xoA npl,rBoft ]IarrpfiH{erruocrrr MarHI{THoro

rrorrfl rlrrrHa (nxtno J\li 161ra/200957)

IloHtrtrarrl4.rl l{el(oTollblx Apylux BoIIpocoB, cBflSaFII{bIx c [pl{poAoii ]\'IaIHI'Ir-

Irofo IroJI.fi rrflTeH. C,ire4yet TaItlHe oTNreTI,rTr,, rITo rIoJIe IIa rpaHI4IIe IoJT)r-

relrrr r{ Soroc{eprr y Bcex uccJreAoRarrubrx rIrIren }reBaBLrcr{NIo or r{x pa3l\{epa

rdMeeT Befir{arr.rHy Harrpfl}HerrHocrr{, 6Jrl43ltyrc H 300 ?c. Bce srrr Borrpocr,r rpe-

6yro:r 4arsirel?mero 6oree ulrrnrlaTeJlLHoro lIccJIeAoBaIILIrI 14 paBpa6orRI'I.

PacCrrorpntu rellepb BJII,IflIIpIe ApolHaH?Ifl LI paBpellarcqeft c[JIbI reJIe-

c1ofla Ha r]r4 HpI{Bo1] paclpeAeJlegl{-fl Ilalpfl}I{eHIIoCrrI IIoJI-fl D 1py11ne.

C oroii I{eJIr,m 6rrn uocrpoeH rpaOI{It t!r.tr. 3. Ha eror'r pIIcyHXe IIpeAcraRireII

(npu cuoxoftuom uao6palr{eHnrr) xoA rrafip-fr}r{euuocrpr rroJI.E B rroJryreHr:I r'r BI{c

r;rrlra N '1,641200957 B BaBtlcut\Iocrl{ or paccrotlul{fl or I{eIIrpa [flrHa (Alrrl

.rrApa ToJIr,Ho cxetlaTr,Itlecnld)? TaIt HaIt oI-I IIOJIyaIaeTCTMB IIsl\'IepeHI'{ft rro Sop-
r\{yJre (1') (rplrnaa .4). Ilpe4uoJro}filrxr, rrro Apo[raHrre BospocJro Lla 4". B ea-

Brrcut\rocrlr or rracrorbr ApoflraHrl.fl rroJryall{lr (rpa$u'recrtrlr{ rryrei\{) pe3yJrr,rl'I-

PYrcqYrc, lICHalI{eIIHyIo Ipo]HaI.IrIe]'I ItpI{Bylo xoAa }IafIp.E}I{eEHocTI4 IIoJI.q'

Pacupeqenelr[e rroJrfl, rlcna]r{eHHoe Apo}r{aulrer,r, 6bI[o flonyqss6 o6rrrlrrtr'r

o6paaorr [18] rtan pe3yJrbrar HaJro]neurr.fi Frerrcxa]IteHrrbrx npltnr,rx, pacllpe-

AeJreHHr,rx 11o BaItoFIy laycca. Hplrnan B IIoJIyaIeHa rrpl4 I\'IaJIofi qa-

crore Apo}I{aHI[fl, HpI4B afl C noilyrlaerc.fl rrpl[ qacrore ]Ia IIop'EAoH 6oilLIIIe'

qeM y npraBoi.t B. 34ecr )Re IIpIIBSAeHLI KpITIRLIS, BLIqTICJIeIIHrIe IIO Sopuynau
BpoHcona u Marrl,rra (y uux }ra rpaHrrqe rroJryrelrtr n frotocsepbl 11 : 0).

14s cpanueur{.E rroJryareHFrr,rx HpprBbrx BrrAI,rNI, rITo ecJrl{ yBeJruql4Tr, Apo}HaIII{e

Brorun'i
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ITJII{ YLIEHbIIII{TI, PASPEINAI0IqYM CIIOCO6HOCTI, TEJIECHOIIA, PEtsYJIE,TIIPYIOU{IIE
ucKalHeHHhIe Hpr4Bbre He oareHb orJlr{qalorcfl or Itpr{Bblx Bponcoua n Mar-
rura. 3ro yHa3lrBaer Ha ro, rrro lrx peByJILTarbI B BHaql,rreJrrnort llepe r4cna-
E{eHbI Brr4_sHr{eru ApoHraHlr.fl rr HESnoii paeperuaroqert cr{Jrr,I.

S 3. I,I3YTIEHI{D MA|HI'ITHOI'O IOJIfl TI'ITDH IIPII IIOMOIIU{ MAIHI{TOIPAOA

a) Merog pa6orm c MarHrrrorpa(pou

cpasy }rre rocJre oxoHqanlr.s r[ rlcrrbrraHrr.s HoBoro a,rar]r[rorpasa ltprrlr-
cxor? acrpoSuauuecnoit o6cepaaropr4r{ Jreror{ tg57 r. aBropy 6rura gana nos-
Molr{}IocTL DltJllotrlrrr, B Ilpolparrr{y cBoI{x ua6rro4enr,rfi 4onolrnlrreJrbHEre
I{CCJIEAOBAHII,II I\{AIHIITHOTO IIOJIJI OAIIIIOqHbIX II,flTE}I NPtr IO},IOqII STOTO I.IO_

Boro r{}Icrpy}terlra. Pa6ora c ]\,IarHltrorpa{onr BeJracrr rro cxetr{e, ouucanr.rolt
n crarr,e t19]. B narrecrBe pa6o.reii rrwHrrrr 6rrra ng.qra iluHr4r[ t 4886 A
(cu. ra6n. 1).

flona ne cyqecrllyer uoruori Teoprrr{, 4arorqeri BaBrrc[r,rocrb cr4Jr6r cr{r-
HaJIa r{arHI{rorpa{a or BeJrI{qLIHbr pacqerrJre}rr4.rr rra}{epsellort Jrtrrrww rr r4HreH-
cr{BHoCTr4 ee ROMTTOHeHT, T. e. [pr4 OA]roBpelreHuou 4eitcrnr4ru ]ralp.fr]r{eH_
IrocrJ{ rroJr.fl rr EaItJIoHa crrJroBr,rx rnnnii. flpzunro roBopr4Tr, rrTo Marlrr4To_
rpa$ ualrepaer upu6.rru3l{TeJrbuo cocranJr.rrroqym Harrp.trmerlHocrr4 rroJrJr rro
Jryary Bper-rrrs [20). Ho rorrxo B TprrBrraJrr,Hor\{ cJryarae HyJre]loro rroJl.fr r4Jru
e0JII{ r4l{eer Mecro rrolepeunrrft a{lSexr Seeuana (xor4a r4rrrer.rcr4Brrocrr4
o6erax o'-Hor{rrouerrr panur,r) , urrcrpyMeHT rrn,reer HyJreByro paar,rocrr cr4r}raJroR
ra lII,r 4er?crBl,rreJrr,Ho llsrreprrer[ paBrryrc HyJrro cocraBJr.rrrotqyru 11oJr.s rro Jryrry
3peHrd.rr (ry.r spennE rrepecenaer clrJroBbre Jrrrrrulr lepler.rAr{nynapuo). flpr,r
r4Bl{epeHrlr{ qucToro [poAoJrbrroro IroJr.E BeJrr{rrtrrFra l]aSrrocTlr crrrrraJroB rrpo-
IIopI{I4oI{arrb}ra a6colroruoft BeJrrrarrlHe rra[prrir{errHocrr{ rroJrrr (uo4yrrrop
lponycnaer roJrr,Ho oArry r4Jrr{ Apyryro o-nont[o]reHTy). B cflyqae [po]\re]r{y_
TOTIHOIO rIOJrrr, HorA& nyq SpeHtrfr rrepeceHaer ctrJroB[re JruTtwlr rroA rlpor{3-
DoJr6}rbrr{ yuror{ T, Han Dr,rreKaer ue $oplrynrr cnpca, rloAyJrflTop IIpollycrr4f
IIe roJlbno oAI{y o'-Hot\[ro]reHTy, a II aracrr, nropor,i, ]l BaBtrctrrfocrl4 or BeJrtrqlrurl
yrJra T. floororry [prr r4]rreprrperar{[rr aauuceit Lrarllr,rrorpaSa nce Bper{.rr
IIAAO IIil{ETI, B BIIAY, AITO ]IA BEJIIIqI{HY CIIIHAJIA 4Cf,rCrNYEr HAH BEI'IqI4HA PAC-
[{erlJreH}rfl JrtLF,rtrt, o6yc"nor:nenua.q Ha[]1fl[{errHocrbro rIoJIfr, TaIt tr{ trrrrer.rcr4r]-
ItocrI' oTAeJrbHr{x o-Ito[IIrolreHT !rB-Ba rrar{JroI]a cprJroB6rx JIuHr4I,1. C.negona-
reJrr,r{o, IIpn colocraBJrer{r4tr ]\{afHr{THbrX Hapr c {ororpaslraMrr r,rJrr4 aap71coB-
Itarrr4 rrfrTeH, Ilalprrl\fep, ]Ie Bcerfla yAaeTcrr CoBt{ecTr4Tr, I\{ancrr1ryt\,r TIoJLE
c flApotf rrfrrr{a. }tpoue roro, ((H)rJreBafl J]r,rl.rr{.80, Barrtrca}rHa.s },rarur,TTofpa$ou,
Molr{eT o6o3Iratrats 4eitcrnzterrruyro lryJreRyro Jrrrrruro, c Eaflpfi}r{er.rHocr6ro
loJrfl, paBrrofi uyrro (xan ero 6r,rsaer ua 6orrurprx paccroflIrr{.Ex or rrr{Telr,
rAe rloJre ynre cna6oe). Ho nyneBa-s JTtr{Hrfl r[o]ner npeAcranJr.rrrr co6ofi rlr-
r.rr4ro c1\[e]Ibr rroJr.flp]rocreft, r4e cocranJr.rlroqafl rro Jryr]y BpeHlrrr paBHa ]ryJrro,
uo a6co.rrrorrlafr BeJrI,IqI4Ha I-ralrp.g.)r{e}Irrocrlr rroJlfl Aocrr[aer 6onr,rurrx BHa-
.teHrrlf, naH. aro peaJrrlayerc.tt B paccr{orpen}rbrx Hatlrr cJrytranx. O6u.rrio
aro 6r,rsaer B Tex rracr.sx rr.flrrra, rAe [pu $ororpaSia.recnrrx r.ra6.nroge-
I{I{.flx tr{bl B}rAI41\'r oAHoBpeMeHHo Bce TpI,I l{otrlonerlrbr Jlr4rrtrrra (n nonyrenr,r
rarua).



,paapear,r (crrairr,rpolaHne) rrrrerr (rpynrr) AeJra,rr,rcb rrplt ror.Iox{I,I sapuco-

,jlorr ]ra gliparre rr,rAa. Paccro.snue Ire,(Ay rlocJIeAoBareJrIHLINIII paBpeBan{I'I

'Ira ,?Hparre IIIAa (0,1 .M,44, Ha axpaIIe *L75 ru ua Connrle) rleHflJlocb or 2,5.uu

.B orrpegTHootrr,i 1flrga Ao 5 il.+,t,, l43lleAna AO 10 Jttt - Ha 6OJIblIrIx pacgrotl-

Hr,r.rrx oT IIflTHa. flpr,ruepOlt llollter CJIyH{lITb SaplICOBIia paBpesorl IIflrIIa

,.N 1{2/010857, trr,tuolneullafl Ha al{pa}Ie u{Aa ({ilr' 4)'

6) Peay.ur,rarlr pa6orll c NIaTHIII'orpa(lou

.!12 52 ceptri,l pa3pesoII rpyn[ cOJrrrcarlbrx II'ITeII, CAeJIa]IHLIX Halllll ts rerle-

iil4e Ilrrrlr Jrer]rrrx rfec.fir{eB 1957 r.,6r,r.no oro6paHo 1B na6rrc,qeH[I:i, OXBaTLI-

-5,

BarorqEx 1l oAEHoqHbIx rr-flrel{, noropbre

Bo Bper{fl trpoxo}I{AeHtr.fl IIo AIICKy He rlo-

r{ a 3a Jrtr Bal,IerI{},Ix E3l\{erleHrrir cB oeft { opuu.
er:r- cepuu ua6rro4eullft [pInBeAeHbI B

ra6il. 4. Ars Ha)r{Aoro rlflrl{a AaHbr ero

tre Jrr4 o Ip asualecHue Ho opAr4Harr,I, p acc ro.sHue

oT qeHrlla AI{CHa B AOJTflX COJIHeqHOTo

paAuyca P vT rpaAycax c, MaHctrMaJIbHatI

BeruquEa Haupf)fieHHocr[ rroJr.fl I4 rroJlflp-

rrocrr,, onpeAeJreHHue {otorpasn'recHu.
VIa ta6ruqbl BtrAHo, rlro Air.E rlflTrr rlfl-

Telr rr3 OALIHTIaAqaTLI yAa,Ilocb lloilyqurb no

ABe Sarrtrcll B pa3Hr,rx TIoJIOmeHI{flX

Ira AI{cHe, a IIJrE OAHOTO fIOJryaIeHbr Aa}HC

TprI SaIIrICrI.

Ta6r:r \a 4

,'

{Dur. 4. IJpnuep pacrloJlox(enrrtl or-

.AeJIr,Hbrx pa3pesoB trpl{ IrccJreAoBa-

.{rr4Ir MarIrI{THOTO TIOJIE rItrTIra flpr
n{jMorqrr uaruutorpa$a (urtno

'J\i 112l010857)

I'cirI0rpa0IIICCIltIc
rioop/(rrIIa'IH I{ (rororpao. IIorHp-

HOCTb.i\! rpytrilrn

,8710507s7

91 /050757
96 I 120757

96 I 130757

'102a I 180757

LLI 1240757
'102a 1240757

tLL I 2e0757

M2l2eO757
lL4a 10t0857

LIz i 010857

'tt4a 020857
';114a /030857

130/ 150857

130/ i00857
12311.60857

15911.20957

:IsB it20?57

40"vv
t2w
LD

L2W
328
21. E
45 I/V

7 \,1r

438
2 1,\/
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3arucn ca\{otrrrcqa r{alH}rrorpatpa o6pa6arrrBaJrr4cb upocrer?ulru o6paaou,
Iia Jre[Te Barlucu ]rarlocrlJlrrcb Jltrr{r{r{ o4iruanonorf Harrp.tr}fierrHocru *, u Ea
tlecTe, IAe oTu JII4TTIIVI [epeoeKaJrtr SarrUCb froJr.E, oTcqr.ITtrrBaJrr4cr, noopAtrrlaTbl
rI flepeHocuJlllcr r{a I{apry. 'I'artriu o6paaou Ha Ha]lre 6u,un uolyueHtrr Jrr{r{trtr
oAtrr{aHoBofi Hatlp.frHteHHocrtr - (r{3olayccr,ID.

OcHoeuoi,i peayJrr,rar arlrx trBrrepeuzft upe4craBrrerr na Snr. 5, ua noropoit
[3o6pax{err coJr}IeqH];Ift Arrclt c Hapra}rtr trBoraycc orAerlrrHr;rx flrrrerr, r{anJ]e-
er-IHBrn{[ corJracHo zx HoopArir]raral,r. O4rlu 14 re ]r{e rI.ETrIa) ua6"rrro4arorqzecn
HecHoJIbItO JlaS Ir paSr-ror{ IIOJIOineru[ rra AtrcHe, coeAtrrrerrbr crpeJrnal,rll.
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{)rrr. 6. tr{auesesus Mar(crlMarrbrroro sua-
qertlrfl llatrpfimeunc0Tr{ no.nx nropuunoft
rroJr.Eprro0Trr c paccTotrEr.reM or qeETpa
coJrrreqHoro 4ucHa. 9eputre Rpylr(Kr,r orrro-
cflTcE I{ trETEaM, paCtroJroE(eHEbIM B Ba-
uagnori troJIoBItEe, cBerJrbre- B Bocrorl-

nofi

@ar. 7. tr{;uesesne paccroxrrrrr ny.nenoft
Jrr,rtr4rr or MaRcr{MyMa rlrasuoft troJrrrp-
IIOCTII B SABI,ICI4MOCT'I OT trOJIO}fiEI{Iifi trflTIIA
r{a Ar{cne (a) lr paccrorrr{.s Me}r(Ay Mar(c[-
MyMaMrr rnasuoft u nropnuroft troJrrrpno-
ctet c paccroxrrr{eM trETrra or rlerrrpa coJr-

Eeqroro gucHa (6); qepurire ftpyxrr(rr or-
IIOCfiTCE I( IIETEaMT paCtrOJIOBeHIILIM It
3atraAy, cBerJrbre - R Bocrony oT qeHTpa

Colruqa

rraIIpfi)fieil-
pacItrr.rpeHnc

C uepnoro BBrr-sAa Brr/{I{o, rrro Hapra r{arrrr4Trroro rroJltr Ha}r{Aoro rtrrrra
coleplr{iIT lIBe rroJrrrli}rocrrr: ceBepHyro LI lo]r{rrym, oArra rr3 norolrhrx ftBrrfreTcfi
o c II o s rr o rt (6o"nrure rrarrpflirterrHocrs uora). B qen'r'pe Arrcxa rJraBrra.fl
norrrrpr{ocrr, o ii p y }r{ c }r a co Bcex cropoH nroplr-rrroii rroJr.Eprrocrr,ro,
ortolll, cua6oii. Ho ua 6onr,trux paccrorrrrrrflx or coJrr-rerrfloro qer{rpa BToptrrr-
H.afl IIOJIflprrocTb I{O[qCHTpLII]yeTC_E B OCITOBTTOM rra CTOpOT{e, tr P O T II B O-

troJromHoii qerrTpy AtrcKa, T. e. ecJrrr frfrrro EaxoALrTc-fr r{a Bo-
crorllroii rracru 

^r{clta, 
BToprdalrarr floJrtrpHocrr, Jleinrrr 6tunte I( ]locrorrrloN{y

Hpalo; ecJItr ?ne rulTr{o [eperrrJro r{a 3atraA oT qe]rTpaJlr,}Ioro alepr{Ar{aHa, Bro-
plrtrlrarl rIoJLfIpIIocTL cX{ecTUJIaCL TaI{, .tTO CTaJIaa5JIEi{te K SarraArIoMy Itpam
Co"rrnqa. Xoporuuu [prrMepol{ raroro cMerqerrtr.rr o6.nacrr nropu.ruoii rrorrffp-

* B trporrBBoJrbnblx eArrrrr4qax; a6corrotgag narn6ponra BeJrrrq[rrbr
rrocrr{ Ee lrpolraBoAuJracb, Tan rtan ocuoBuoft qenuro lranrepenrft ffBJlfJrocr,
RaqecrBetrEhrx rrpeAcraBJreHuft o non{raryparlr4r{ troJrE.

'15 tr{uua"rrt l(pbrMcroft aorpo0rrsu.recroii o6cepaaroprau, r. XXIII
ooFap!

tt 0/t' IltT, /o



HoCrE.flBJr.EeTCfi 11aTEo N 102a, ua6;rrO4anrueec.E Ha Bocrofie II IIa salraAe

coilHerluoro Aucr{a, uJItr tr.flTHo N! 112. To,rr,xo B loro-BarlaAuoft qacrz nn-
cHa BTOpUqHa.E ITOJIJIpEOCTb rIOrlBJI.fIerC.fl oAHoBpel\IellHo raKlHe Ha cTopoHe

rrflrHa, o6paqeuuort x conHe.ruoMy I{eI{Tpy, oAHaHo o}Ia BcerAa cila6ee npo-
raBolroJloiltflofi. (Cuorpr tr.srHo N 114a, I{oropoe ]ra6JIIoAaJrocL rptr AHrr

uo4pag.)

H'= 0
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(Dr.rr. 8. Cxeua pacrloJromeflr.rfl crrJroBhrx
rlruufi rrarnrrlroro IroJrE rIfiTHa rlplr paarrrlx

paccTorrHrrflx r,lTrra oT r{errrpa A}rcr{a

(Dr'rr. 9. Flannor crrJloBr,Ix tllnuft
rrarHrrrgoro troJrrr B trflTHe Ir a6fiuan
trETrra, o[pegeJreurbrft upr troMoll(Ir
narnutorpa([a (curorunrre rttnuu),
B cpaBrreur.r[ c rlaMepeul{Errn f(;rot

u Fluxour,cosa (uynnulp)

ru:6,9.103ctt, rr, :1,4'10" crl

Ha {nr. 6 nmr HaHecJrrr rrBrrepen}ryrc r\rafictrrraJrr,Hyro rranp.rr}r{eHrrocr},

rroJr.E BropuarHoii troJl.Eprrocrll (n e4lluzqax MafictrMaJlblroti BeJrurrrrHr,r

rJalrp.frlltellr-rocrrr IJraBHofi [or.flprrocru) B BaBtrctrr{ocTE or paccTo.flHtr.fl

or r{eHrpa Ar4cHa. tr4a ororo rpa4uHa r,ro}r{Ho BEAerr,, arro Haup.fl}r{eHllocrL

nropu.rnoft rroJrflpHocru orreHr; cra6a, ecJrr{ [rrrr'ro HaxoArlrcrr B1ilwBVr r{eHTpa

AECHa, r{O 6br0rllo pacTeT c yAaJrer{trerr [t{THa oT I{eIrTpa, Taf( arTo I.Ia paccTo.fi-

urrtr o : 50' orra Aocrr[raer oAHofi Tpertr ilIaxctrMaJlr,Horo BHarrenurr Hanprl-
lneHHocrrr rroJr.s IJTaBHOft IIOJI.fl pI{OCTII.

.(aree na Sur. 7 upegcranJrelro trBnreHeHtre paccroflHWn r{e}I{Ay uyner:or1

iln:r^net4 (rpanrqa rrelr{Ay rroJr.rrpuocrJruz) lr rra(czr\,ryr{or{ rJraBllofr IroJr.qp-

r{ocrz B 3aBtrctrMocrtr oT rroJro}fierrurr firlrr{a Ha AtrcKe (npzuar a). }tpuuaa
troHaSr,rBaeT TaHyro ir{e SaBucuNrocrb AJrfI paccTorlHlrrr }Ie}r(Ay lIaItcuMy}IarII4
rJraBHoIi u BroptrqHoft uorrpuocteft.

Bce nony.leHllble pe3yJrETarbr r\[o]nHo Jrerno o6txcr.rutr,, ecJru rrptrHtrrL,
qro cEJIoBDre ilnHuu oAuHorrHoro II.Erlra pacloJro]fieHr,I B BI{Ae Beepa' upr6ru-
BrrreJrbrlo nan B MoAeJru }tayrrnra [21 ] (Srar. B), uJrtr I(aH B rroJre AtrrroJrtr, co-

rJracrro Soprryne (1). B 3aBI,IcLInIocrlr or rroJroil{eHzfl lr.trTrra }ra Atrcr(e ryrr
Spelrr{.fl rrepecenaer cr4Jlourie ilwtaa rroA pasIIJ,InIU yrJral{tr. Hyuenax Jltr}Irt.a

Ira rlarlrlrrrrorl riapte, Itali y?Ite 6r,rlo cnaaallo, coorBercrByer rpaucBepcaJlb-
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HOMy ITOJTIO, JIyq speHrl.fr nepeceHaeT crrJ]or]l,Ie Jrr,rHrrr,r IroA lrpflrrlr]r yIJIOII.
llsrleHeulae [orr.Epuocreii upoucxo4ur cJreAyroqranr o6paeort (cu. cxeilry r]a
$rrr', B) : ec.nu B o6ilacrz rJraBHofi rroJrrrplrocrr{ cz.rroBr,re JrwHwv HarrpaBJrenhr

BRepx or noBepxHocru Coluqa, To rro }repe yAaireHa.rr or rrflrHa Mbr rrepexoAtrr\r
qepeB HyireByro JruHZro, rAe o$6eHr rrr4cro rpalrcBellcaJrbHr,rit, B o6ilacrb Bro-
pu.rnoit IloJl.flpHocTtr, rAe cuJroBbre JrrrHrrr{ tr{Meror cocraBJr.frrorqyro IIo ryrry
3peHtr.fl, HaIrpaBJreHHyIo I( IroBepxrrocTtr cotuqa.

Bcru nnruo pacnoJrolr{eHon 6nr{8tr r{eHTp a Atrcr{a Connqa, rpar.rc-
DepcaJrbrroe noJre B oTol\[ cJlyarae pacrroJralaeTcfl orr{ocr{reJrbr.ro AaJrer{o o.r

.aApa rltlTlra, B ToM Mecre, rge a6corrorlible BHaqeHI,r.E Harrpg)fieHrlocrr{ rroirn
yll{e }{ a n rr. Iloarorry LrSrrepr{erra.rr nraHC[rr&Jrr,}ra-fl Hanpfl]fieriHocrE B o6:racra
eropzunort nolr.rrpHocrr{ To}r{e r\raJra, KaK xopouo ur4Auo Ha $zr. 6, H,o no
uepe upz6Jru?r{eHu.s fl.rrrHa H ripam Ar{cr{a rpaHcBepcaJrr,Hoe rroJre

ace 6orrue npu6luNraerc.fl H .trApy rr.ErHa, rr o6racru 6 o n I ru o ii Harrpfl-
}I{eHIIOCTU IIOJI.fl, CJIeAOBaTeJILHO, II UBtfepflellafl llaHCI4il{aJrr,IIafi Hanp.fI-
7I{eHHocrL nropuunofi rloJr.rrpHocrrr y B e JI r4 rr tr B a e r c rr, rrro ro}He xo-
pomo BUAHo Ha trpuBeAennorr rpa$nre.

Bocro.rHo-aalraAr'ryrc a c rr rr r{ e r p r{ Io B paclpeAeJreHr4tr BTopr,rrrrrbrx

rroJrfipnocrerl na Hapre Coluqa ({ur. 5) tr [o.sBJreur{e B r o p o fi, 6o;ree c.ua-
6ort nropuuuofi uonxpnocrtr B roro-BanaAnort .racru Alrcna r,rolr{Ho o6t scurarr,
ne6oJrLurr{rI 11 aIiJroHor{ tlarHraruoii ocL{ rr.srrra ,olL

IroclrreJrBHo rroprraJrr,r H rroBepxrroctu Cornqa rt ceoepo-Docrolty, rtaH BraAJro

Ir Ha cxelre Sur. B.

Itproyrc BaBr{ctrMocrrr paccro.rrHrlff Me?fiAy nyuenoft nnuraert z r{axctrrlryMo]\r
rnannoii noJr.rrpnocrtr or rroJroxrerrr4rr rrflTHa Ha Arrcne (Szr., 7, a) uoruno uc-
rIoJrrBoBarb AJrrr onpeAeJreulr.fl lralpaBJreHr4fl clrJloBr,rx nvn.rr.it B rlarue Irprr
rror,rotr{r4 rrpzBeAeHHbrx Bbrrtre rcoN{erpr[qecnux coo6pantenr.rii TaH, r{aH Dro
cAeJraJrr,r ,{mort lr Hprnonrcon rr pa6orc 141. Peayrr,ratr (c uonpanHoft sa
coxparqeHtre) upnnegeur,r na Sprr. 9, r cpanuenr{r4 c peByJrr,raralrr,r f[rrron
u Huxorrcona. 'I'an nart o6a peayJrr,Tara 6r,rnu noty.ieHrr AJr.rr pagr{brx prr/(or.}

ua6nro4enuii, paBHbrx rr.rrrerr (noropr,re MorJrr{ ur{err, paBr{r,re xapanreprr-
ctnnz) E TaH HaIt AJr.n colocraBJreHu.rr rry)fiHo 6rrlro 6r,r trpeArroJrolr{rrrr,, rrro
cpeAHtre paArrycbr rroJryrelrrr (nxrna) ,',r paBr:rr,r Apyr Apyry, corJracrre o6oux
narrepenuii yAoBJrernoprlreJrr,Froc, r{aK oro xopomo Br4A}ro r{B pucyHxa. }t co-
ixaJreHuro, Ham r{areprtaJr, roryrlsHrrrrl npz fror\{oltrr{ lrattrlrrorpaSa, co-
Aeplnr{T ToJrr,Ito rrrr}ra,6rrlarrlre H r{eHrpy Connqa, noarorry HaM He yAaJrocr,
orrpeAeJrtrrb HarrpaBJrerri,re ctrJroBbrx nmnwii s1rruew r4pa. Ho, c 4pyrofi clo-
poHr,r, rrarHr{Torpa{ noanornn sbrfiTtr Ba rrpelleJrbr rrrrrHa BrrJrorb Ao roro
trecTa, rAe IIaHJIoII CT4JIOBbTX irtrHrrrl rt rroBepxHocrlr Coluqa 6nreori R 0".
ftam rz4no za Sur. 9, uanrou czJronr,rx "unHnrt crarrollr{rc.fi paBrrr,rn{ HyJrro
Ira paCCTOflIrr{II, paBr{Ou -2,3 paAuyca rr{rrra. C.rie4yer or},rerrrr},, .tTo o6br.r-
Iro nptr or{crparroJr.rrqrr,r Ha6rrogeuuft /{;'lroa u Hlrrro;nr,cona rpr,rHrrNraercrr,
trro rral{JloH, parr-rrrr:i HyrIrc, AocrrrraeTc.rr lrenocpeAcrr:}errHo rla rpaHr,rqe
II'ITHA.

C.ne4yer rar{ffie rroAtrepHrryrr,, rrro rrpeAcrarJJrerir.re o (BeepeD ctrrJroBbrx

nI,ruufi AoBoJrbFIo cxerrarurrHo, Ha calrorr AeJre 0ToT (Beep) trrreer orAeflr,rrbrc
clpytr unz <tpy6r{n) cr.rJroBr,rx .rznrzrl, HaH xoporuo BtrAHo Ha Marnr,rrrrhrx

ood 15+



fiapTax IIflTeH s6ilusw I{eHTpa coJIHeqI{oIo AlIcHa: BToplIrII{af tro,IlfipHogTb o}tpy -
lflaeT BAeob rJIaBrIyIo fioJ].trpuocTb lre co Bcex cropou, a orAeJIbHhIME o6JIa-

cTrrr\rr, He HelpepBIBIro.

$ 4. MAIIIT{THOE IIO,IIE B XPOMOCOEPE.
ITSNIEIIEHT,ID IIAII{I,ITHOIO IIOJIfl C BbICOTO}I ii

a) Metog IrauepeHrrfi Ir Ha6JIrcAareJIbHr,Ifi Marep[aJl

,Jlerou 1957 r. 6uno o6napymeno 1221, qro EaMepel{zfl Marnzruoro
troJrfl, B qrlrHurfr. HB uplr rloMotqrI Mallltrrorpa{a galor s6iluaw IIETI{a z HaA

caMbrM trflrHoM AoBoJrbr{o 6o,rrmyro BerruqtrHy Hallpfl}fieuriocru, xorff IrIeJIb

iporgrvrerpa Mafrrzrolpa{a uaxoguracb Ha paccToflHtrtr Bcero .lrnmr 0,07 A
or rlerilpa rrv1nu HB. .tlpu aroM 3atrucb trrrt:ruw HB upr6.nuatrreJrbllo Boctrpo-

rr3Bo[EJla,.aautrca, troryseHHBle B JItrHuflx I 4886A z I 5250A. Tan xan
r\errrpaJrEHafl qacrb Iruumfr Bo3lrEr(aer n xpor,tocifepe, tro [e ffrepy [23],
Ha Bbrcoro tropfrAKa - 2000 K,fi'|, erOT peByJlbraT OsHaqaJI, qro MafIr4TI{Oe

rlpJlg, rrrrrHa .upoHznaer r xpouoc{epy HaA trflrHoM 6ea asasutemsord
opna6renzs
. Helruoro troa)r(e ygaJlocb o6uapyxtzrb MarHZrHoe rIoJIe a xporrtoc(fepe

HaA rrflrr{oM z {ororpa{trqecr(zM rlyreM [221. Cuavaua 6rrrz ronyqeuLl trptr

rroMorqtr craHAaprEofi nonnpouguoft naca,qntr E trJlacruHl(tr B EorBeprb BoJl:

I{bI Ctrer(TporpaMr\fbr, noTopble rroHaSLrBaJrz MarHtrTHoe pacqetrJleHtre EaA

rrfrrHoM y tmumft troHusoBarlHolo r(aJrbl{trfl K2 u Hr, a SareM yAaJlocb rlo-

lysuTb {ororpa{zr pacqetrJreHzs ,r.m:uvi.,t B MarHtrTIroM troJre HaA lrflTrroM E

AJrfl BlrcrutrxxqfieuoB Eanrueponcnofi cepzu tso4opoga: H,r, Hp, H", Hs (crrl.t22]).

3eeuanoncuaff r(aprzua peaonarlcnux tnurft trontrBoBauuoro HaJIbqI{rr

K ra H lloBoJrbHo rlpoora:

1nn H: 425,1,- 42P,1", r(apTtrHa pacqenJlellniq; ,

Ans K: 425,1,- 42P,1,, HapTtrrra pacrrtrorJreulrfl 
(t)'-3'5

IIpr {orolpa{zuecrorra trccJleAoBaHur pacqetrJlelrrfl artrx ;lwu.mfi- HaA

rIflTrrolvl ocHoBHoe saTpyArreuue BbrsLIBaJItr 6OlrmZe BblAepffiI{u, Irop4ry
t0 uzu., qro cBflaano c rrorJrorqeHueM cBera B troJlrlpouAax HacaAHtr s czneft
o6nacrz. floarouy Arfl uoryqelrtrrl xopo[ero MarepzaJra BAecb r:pe6yrorcn
ycrofiuznsre zao6parHenzfl tr rlqareJlbHafl rtrAupoBlta.

Jlv:r.wu BoAopoAa r[Meror cJrox(rrylo roultyro crpyltrypy r ux SeeuaHoBcnarr
Haprurra crox{see. Haupuuep, Ho umeet ceML cocraBJrfiroqtrx rounofi crpym-
rypbr tr Ha Ka)flAyro r{B Etrx Maruuruoe troJre BJrtr.fler tro-paaHoMy (cM. ta6n. 5).
(Cynuapurrft {anrop Jlau4e AIrfl rrv:anu Ho, xoropnrft raxxte trptrBeAeE B ra-
6rzqe, oqeur, 6nzaox x e4znuqe.) Vla-aa cEJIbHoro pacmzpeuux ;r'wrrvfi. E MIro-

,r(ecrBa cocraBJr.flroqtrx HetrocpeAcTBeHlro saMepuTb TorrHyro cTpyl{Typy Jrtr-

nuft no4opoAa B MarrrzruoM rroJre Ea Iramux cuer(TporpaMMax I{eJIba.a. Ho
o6e cyrulraprrbre KoMtroHeHTEI, rtax JleBotroJrffptrBoBarrua.s, TaIt tr [paBotroJlg-
puaoBarrHa.rr? uor(aBErBalor BaMerrryrc acuMMerpzro Ha Somuerpuuecnzx
paSpeaax, coorBeTcTByloqyro pacupeAeJleHruo zlrTerrczBEocTtr B oTAeJIbIrbIx

cJrararcqtrx.
q') e
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C)pc;1rree (nt g - trt' g' ) : 1. ,04

Eqe 6onee cJro)fiHa.fl crpyHryJla y Jrrrlrr,li,l c 6oree Br,rcoltl4r\{ ItRaHrotsbll\I
qucJrolr, Tax, n JII4rruI,I HU n unfire IIoEBJIrIeTc.fl cila6a-a JMHIITI Ha paccTotr-

lrtrr{ nptrMepHo 0,2 A or agpa Hu, uoAnep}r{e}rrra.fl }rarHr,lrrroNry pactrIelrJrerllllo,

yCuJItrBaloqa.flc.fl B 6onr,ruux I;ITIIax. Orra orparurrlllRaer CI{[ee HpbIJIo paC-

rqe[JreHr"roft JIr{ErrIr HU ua4 rlrrTlro}r rI BarpyA}LfleT uBN{epe}Irz-t{. Jl:o:or-fl TaHoro

lHe xapaHrepa rraxoAETcJl rroalrl{ B I{el{rpe H^, r u.arne. Jlmuwn I{u o-rerir

ctrJrr,Ho 6nen4npyerc.n.
floarotty AJIfr oqelIHrI BeJl[arrrHbr l.ratrp.flirierr]rocru r{ar}Ilrrlroro rIoJr-tI

B xpouoc{epe HaI rrrrrHolr rro irrrnr,r.srr BoAopoAa Jry.ltue 6r,r;no ucno.ru,3olarb
JTEITITIO Ha.
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n 6onrurrlrrcrge cJryqaeB - rrptr fio]rorqtr Jrrrrrufi iriei]eaa f 5250 A, u rreno-
Topbrx nwr,wi,t rtrTaHa za o6nacru .nunufi Dr,o uarpun.

ifulruu K z H rTst{ep.rrJr?rc6 rar{trrr rne o6paaorr, RaH u {oroc{epubre Jrtr-
i{uI,I, T, e. Ha Br{SyaJIbHONI l{Otrtraparope. tr{e-ea oTcyrcrBE.s o[opHr,Ix arrlo-
c{epulrx ,nwnvit n 4auuoiio6racrpr rraMep.rrirocb paccrorrur{e qer{rpoB rflinecrlr
llpaBo- IUI JIeBorroJlfiptrBoBaHr{oii nol.ruoneHTr,r B AByx coceAHEx rIoJIocriax.
LIro6rr yr{er{bmurl oruz6Hu trBrrepeHzr, lrarrep.rurr{crr Snoneroaax rr Hpacrrafl
Iton{[oIIeIrrBI K, r H, orAeJIbHo. B 6onrur,ruorBe cJrvqaeB Ae"[a.rrrrcb ABe ce-
prrtr r{Srr€peulrft (oAno i,rStrepeHrre r{3 rpex uanegeuuft Htrrrr r{a JrrrHuro), u
rlororr lleayJrbrarrr 4rn {raonerosoii rl Hpacrror"r nwmuit ycpeAHflirtrcb.

'.['ax Han rroJrrlpor,rAbr rloJrflpor.IArror,i: uacagxu, noropbrrftr trrbr rroJrbBoBaJlrrcb,
leopcrl{rlecltl{ B AaHrror,l o6racrlr He AoJrir{Hr,r yr{{e rroilr{ocrbro troJrflpr,raoBars
cBer, a AoJrlr{IIbI Ilpolycr(arb oItoJlo 30-409/o HerroJIflptrBoBaHHoIo cBera,
6rr.rro pacclroTpeHo, HaIIIITI o6pasou DTo orpaar{Tcrl Ha trBNrep.seltoii BeJruturre
Hallp.E]r{ellHocrl{ troJrfl, B cry.1ns, 6Jruanorr ri cnyqnp [poAoJrr,Horo rroJrrr,
n oguort rIoJIocHe HacaARu rloJluocrr,ro upoii4er, cHalr{elr, JIeBofloJlflpr4aonarr-
Irarr Kor\rfloHer{ra, tr ra}i Hart Apyryro, [paBorroJrflptrSoBaHr-ryro, Hor{fio]rcrrr]r
IroJr.rIpoI,IlI rloJrrlocrt,ro rre (3arrllpaer)), To qacrr,rrrHo rpoit4er rI ara cocrar]Jrrrro-
qar. B coce4ueft rIoJIocxe o6e norruonerrrr,r [orreurrrorcrr trrecraNrr{. O6e rrorl-
loHeHrr,r n o4nolt ;qannoii rroJrocHe 6yAyr 6nen4upouarr,cfl, r Arrrr orrrocrr-
TeJrbI{o ne6o.nr,urux rloirol"r lrrr 6ygelr s clrHeii qacrlr cuerirlla, riari B cJryrrae

{otoc{epurrx tuuuii, ral{ I,I 4nr .rruulrfr I(2, FI2, rraNrellrrrrr {er{rp rrr?r{ecrrr
6neu4rr o6eux noNllorrerrr, arro rroBeAer It Barr[irieunro ,qeiicrnnrelrrroit sa-
Irp.fIiltelIlIocTtr IIoJLfI.

Ho ccnn rlqareJrlrlo paccrtorperl trrferorqtrec.E crrerirl]orpaxrrrbr s o6Jracrrr
rrrr,rullr? r{oHr{3oBaI{rloro riaJrbl{lt.s, To o6r.rapy;nnnaercrr, rrt'o rroJrfrprrBarlr.rfi
n arori cfler(rpaJrr,Hoii o6lacru I{oJr}HHa 6rrm 6o;ree rror-rrroii, rrerr oinr,rAaJrocb,
Tan HaI( IIa CleHTporpalrtrax B cJlyrrae flpoAo.rlbnoto rroJr.fr y xopolllo pac-
qellilel{Hhrx .rrunzft BEAHa B ocr.roBrrort roJIr,Ho oAHa rr3 o-riofirrroHeHr. Cnelo-
BaTeJTLHO, eCJIZ CyqeCTByeT SaHtr,I(eHEe U3i\{epffe}rblx HaN[tr uoteft trB-3a rre-
norHoit rroJr.rrpuaarltrr B rroJrflpozguofi HacaAHe, ro ue6otruoe.

Oqeuxa BertrqtrHEI rlrarutrTHoro troJrfl rrpu trolroqtr ilu.Hun Ho 4e.rra"nacr,
roJrBlto AJrfl AByX rr.flTeH [O trptrqtrHe t{aJloii ToqHoCTz tr TpVAOeNInOCrrr i\re-
ro4a. B cJrytlng JruilDV Ho nyxtuo 6rrno uoty.ltrTr, A"TLTI xarn4ofi nolrlouerrrrr
pelflcl'porpaMlry, HaiiTZ ocb ctrrrlrerputr ItolrrroueHrbr rr rrBMeptrrb ee pac-
cro.flHrre or rrecxoJrr,Hux au,roc{epublx irrrHrrri.

6) lllarrrnruoe fio.rre r xporroc{epe

,l(,lr nepnrrx qerbrpex [rrre]r (ta6,n. 6) 6un olpeAeJrerr xo4 uarrpflineH-
uoclrrr NrarrrtrTrrofo IroJI.E naH n $orocsepe, TaH tr B Xpolrocsepe uo JrrrHtrrrlr
1( u H HaJrr,qtrrr. flpuuep peayJrr,raroB tronasrrBaror rpa$uxa ua Sur. 10.
flopngor BeJIuqIIHbI Hatrpflrr(eHHocrtr rroJrrr n xpol,roc{epe tro trBrfel]eutr.rrN,r Jrtr-
uuii K z H cparnzr{ c ropfiAnoMBeJrr{qrrHr,rtroJrrrssorocsepe y Bcex uayqae-
rlbrx rrflTelr. flarrro iS 166a na {nr. l0 .an.rr.aerc.rr trptr}repo}r rrfirna, rAe rroJre
n xltontoctpepe IocrEraer Jrzrub onoJro rIoJroBtrHbI r.ralp.EEteHHocrtr rroJrrr
u r[oroc$epe? a B u.srrle J\& 192a rroJre B xporrocsepe cpaBHtrNro, Aa]ne oArra
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roqna (upau4a, rre o.lelIb yrepeuuan) JIe[trIT nrrrue <{oroc{epuOlil I}eJIEtItrHbI

Haflprrlr(er{rrOctu. }t COEtarreHtrIO, AJITI CsCreI,Iaru.IeCHOrO UCCJIeAoBaEU.fI STOro

-tsoilpoca Haurelo MareptraJla HeAocTaToaIHo, Ho, rIo-BuAuMoMy, IIarIpfiiHeH-

Hocrb r{arHurrroro rroJrg B xpouocsepe Ha[ rIflTHoM [Io]Iter czJrb]Io I{oJIe6arlcE

oT IrrrTHa H uflTlry,

+fr^
''I,rTi

tDrlr. 10. Xog rauprrxenuocrrr Margrrrrroro troJIE B fioroc{epe lr xponroctlrepe

AJrE AByX rrflTeH

Oqerrna rrarrllrrzrerrrlocrrr NlarutrTuoro rroJrrr B xpor{oc{epe rro Jr[lJr,rlt

I{, Aaer /(Jrfl rrrrrrra i\& L92a/101057 BerrrrrrrrHy 1660 ?c, IIrrff rlflr-
ria Ni 20081161,057-1430 ec.

Ha nonyueurrblx rpad)r{Hax MoE(Ho DrlAerr,, rrro or rpaHrll{br [oJryrerrlr
.xporroc{epnafl rrafip.rr}r(eurrocrb Ilacrer rrpr{[repr.ro [al]aJrJreJrr,Ho Soroc{epuoii
riarlp.rrlr{eHHocru (uo a6conrornoft BeilurruHe orra B cpeArre}r rra uecr{oJrr,no
,corerr rayccoB uume ([orocr[epuoft). Ho upuuepHo Ha o4noi,i rperr( paccrorr-
{u.rrr or rpa}rr{qbr rroJryrerrtr aror llocr o6pbrBaerc.fl. 3ro o6r,scHr{erc.fl TeNr,

arro rJ arorr rrecre trSMepeHtrtr [opMaJrbHofr" nw]|rli.m I(, unu H, o6purr:arorca
,rr ilaquflarorc.rr rdaMepeHr(fi rro 6onee y B n z M Jrzr.rr{flrr I(, u;rn H, urreto-
u{rlrr rraA frApoM rrflrrra oco6yro crpyKrypy, o qeM 6y4er c(asarro rreNrrrolo

:Irosir{e. Haupantenuocrr, rroJr.fl rlo trSMepeHr.ftv. Irn:utrfr r-raA flApor{ HarruFraerc.fl

-srroBrr or rraJrbrx Bua.reuui,i tr AocrtrraeT r[altcuMyMa trpr{Mepuo B I{eHTpe

.rrJlla.
Ilc.rrr'r sHarb rhrcory, ua Horopoft BoBHZHaror B coJrr{equoft atltocSepc

xlrorrocSepHhre r{ Soroc{epuue ilLHVil, r\.ro}nHo rrpocrefiDuM o6paaor{ I4B

rpariir,rrion xoAa uatrp.slneuuocrr troJrfl B Qoroc{epe u xponroc{epe [ocrporrrb
Raprrr-rry pacupeAeJreHu.s rrarHr4rrroro [oJrfl c Br,rcoToii. Ho xpouocsepa
i[rair.( [rrrHorr Ao cilx fiop r{aJro zayrraJracb. ,{aine oqer{Rtr rrwcra arorror] rl

H2+Kz
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d
(Dur, 11. Cxeuar:r{ecnoe'uao6paxeuue

nynuft r{aJrrrlrrfl HaA rrErHoM (a) n (6)
xponoc{epn s o6racr[ [.flrua

xpoMocOepe rraA n.rrrHolr uilreror qtrcro HaqecrBeHHbrfi xapal{Tep,IroBro}Iy rpyAno

naE{e trpuHrrHyrr, Bbrcory BoSrrtrItHoBe]F,[tr IrnHI4fr HaJrlqufi r BoAopoAa HaA

tr.srHol,r. Muorze aBropbr npeArroJrararor, rrro xpoMoc$epa HaA rrflr]roM tro-
HulHeHa, oco6eHHo B Jrr{Hu.rrx uoHZBoBaHHoro HaJrLqtrfl 1241.

JIunun K, H u Houag rr,rrHorI. EcJItr Ha6JrroAarr, nunzu Il.
r H zonzsoBaaHoro r{aJrr,r{ufi r{aA rr.arHorr rrpu xoporullx uao6pax{e-

II]r.flX rI He6OIbIXOM ApO?I(aIIAtr, IIOi:I{HO

BUAeTL, aiTO OEtrI CtrJ]]'HO OTJItraIaIOTCfI

or rex, noropbre [ptrBoA.rrrc.fr na {oro-
rpaourrx, cHrrrr,rx c MaJroit Azcuepcueir:
y HLIX coBceNr Apyrafl {opua, are}r ra,
I(OrOpafr l,rlr Ao cr4x nop IIpuII[cbrBaJrac],
(rrarpuriep l24l).Jlwuurt He trepexoAr{r
IrenpepblBHo, ITJIaBI-ro B cBolo cyll{eir-
HyIO rracTL, a I(oHrraIoTCrI, HaK IIpaBtr-
Jro, xapanrepHr,rrr .fipnulr drrortxy.nolr
(uuor4a oco6ofi Sopuu) , rr rraA rrflr-
llol\l llofl BJIfl to'r'c.E lJilotrL, .tic-uut-rfo y;tie,
n rlopr,re, r{oropyrc Mbr rraaraJrtrr ((Moc-

Totrr), HaH 3TO BI{,qHO lra CXeITaTUTIeCHO}I

ptrcyrrne (dr". 11) u {ororpa$uar
(t!ar. 12). Cne4yer rroAqellniryrrr, rrr.l

r.t p a I{ T II aI e C H Z B C e IA a HaJrL-

IItreBbIe JItIHITtr IIaA Ir.flTHOt\I, eCJILI Il\
na6rro4a'rr rrprr xopomux ycJronzrr,
ur,Ieror aalrernbrft qenrpaJrLlrbrr,i a6cop 5-
quolrrrbrir trpor]aJr, iroropufi 6rrnael l
IIelrrpe ,rApa crrJrr,Ho cy?rierr rr3-iJ.r

B JID.'TLILI fl T{AI}IITTII OIO trOJIfI II A JIZHUIO,

Aculruerpuunoe pacrroJrolr{eH11e npo-
nana Ku (znz Hr) npuBoAtrT n rouy, .rro o6lrnuoBelrno Suoneronna cropona
JImfiIr.L K, unu H, 6r,rraer mupe tr apue. Cnepyer AaJree orMerrrrrr AoBoJrr,HC)
SACTOE 

'IBJIEHEE: 
ECJItr trflTHO HAXOAtrTC.fi ,qAJIEI{O OT qEIiTPA COJI]IEqHOIO AIt.

cl{a, To co cropoHbr rrrrr}ra, npoTuBotroJlomuoft qerrrpy Co,nuqa, (},rocrD trllo-
crupaerc.E Ha rlecr{oJrbr{o rblcflrr lruJrorvrerpoB B}ryrpr, }ropMaJr},rrr{x a6cop5-
ItrtroHrrlrx runur,f K, uru Hu, noauunarou{rrx ria4 $oroc$epoit Bor{pyr rr.Errra
(cn. Sur. tl w 72); Meffiny rer\{, c 4pyrofi cropoHbr rr.Errra (6ruxtrefi n qerrrpy
lrcxa) AoBoJrr,Ho rracro (r\rocrD c Jr tr B a e r c rr c EopMaJrBr{ofi tuuzefi.
Itpoue roro, KoErI,Br Hopt\IaJILHLTx .nunur? I{, u H, BoBJre rpaHtrrlbr agpa 6u-
Balor ctrJrr,Ho cABtrHyrrrr orHocureJrf,Ho nouqots yanrrx rzHuli I(, u H, ua;t
trtrrrror{ rrB-Ba notrrrJrepoBCItIrx cueqeuufi, HaH BuAIro, }rarpIrlrep, na {ur, i2.

Bonpoc o6paaonarurn lu:r,uit trolrtrBorarrnoro l{aJrrrl{tr.a rraA rr.ETHoi\r .-
rpy4ulrr? Botrpoc. flo-nugzlrol{y, oH oqerrb recHo cBrrBaH c i\rarrrtrrr.rbrilr rro.-rc,\r

n xporuocSepe IraA rr.srr{ot\,r. B xa.recree pa6oueii rtrrroreabr t\,ro}HHo npeA.-r (r-

,r{trTr, npocrylo MoAeJrr, xporuoc&epnr HaA trJrrHol\,r, rioropafi HarrecrBer{Ho tr0*
BBoJrzr o6tflcHuru na6lroAaerur,rrt <ivrocr> B JrzHtrrrx uoHrrBoBaHrroro r(aJrr,rllr.rlr

r{aA rr.ErHoM. 3ra llo4e.nb cx€rvr&rtrrrlecxu IIpeAcraBrre]ra ua {zr. 11,6, Moi1;rro
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npeAnoJIolHZTb, rrro 6,raro4apx MarHZTnoMy rroJlro {uar.recltu e ycJroBua

n xpouoc{epe HaA rlrr}IoM cyqecrBeH}ro orJrrralalorc.E or ycJloBufi n nopmaus-

uoft xpomoc$epe. (Haupnruep, MeHbllra.fl ryp6yneutna.E cnopocrr, u, I\[o]I(er

6um, meurmee artrcJro uoHoB I{aJIr,qa.rI HaA rlflrHoM.) Momuo xan 6rr (orAe-

JIZTLD o6racrr xpotuoc{eprr, oxBatreuuyro (BeepoMD czJroBr,rx nuumfi. Marlrlrr-
Horo rIoJr.E, or o6racrtr c ruarofi trJloruocrbro cuJIoBLIx tmtrwfr., Tanzu o6paaolr

troJryaruru, .no o6nacru nopuanr,nori xpouocsepr,r Bol{pyr trrrrlla (r'ranol"r unor-
Hocrz ctrJloBr,Ix nunrfi), n Horopofi BoBHZHaror HoplIaJrEHLIe luulru K, lr

H, rex{un }r tr }r( e o6Jracru <xporuoc$ephr rraA lr.flr}IoM)), o6pasyrorqeli uo-

no6re Beepa trJrz <rpu6a>>, u 6mcrpo ucrreBaer rro Mepe npu6rlrrrenufi n tr.rlrll)r.
TaHan cxelra o6r,.scH.aer pesnoe onolraraHr{e Hopr[aJIbI'IbIx nuuuft K, r I{r
B IroJryrel{tr rrflrHa rr [ocTelreHrroe flapacraHrre ((]\Iocral. flpu taHOft cxel{c

6yayr ua6nrogarrcfl yanue oMucczoHubre JruHtrtr K, u Hr, trplllraAJrelxatqrle

xpouoc{epe HaA rr.ErHoI\[ oAHoBpeMeIrHo c IIopIIaJIL]IbIi\[rl JrtrEl{xntu I(, u

FIr, nosnznarcqur{tr aB-Ba ca[,IoIrorJIoqeHlra. Cne4yer or]\'rerarb, alro ara

MoAeJrl, He rrporurropearur nosefiuruu na6nro4enuau e{$enra Brnrcoua [25'l"

Ornpr,rrnrlr BorrpocoM s arofi MoAeJItr ocraerc.n xoA TeMneparypbl c nr,rcoroft"

Ho s ro lxe BpeMfl gra MoAeJr[, rroaBoJrrrer BbrcnaBarr, rrexoropl;re cy]r{Ael{urr'

o xapanrepe troJrrr I[ A]llr]r{euuii ua4 rl-flTrrotrI, noroprile' Har( yBlrAtr}'r AaJrr,ue,.
Ire npoTtrBoperraT Irtr troBeAeHrrIo ilrarHtrTHoro IroJLq c B}rcotoii, IIu IIoBeAerI[Io

cnopocreft. .{arHe 6onnruoe DBatrMrIoe cMen{eurre tun:zfr. na oroli rpaHl{ue
(rlzr. t2) ronopur o peanolr paapblBe cxopocrefi 4wrxtenuir n o6eux o6;ractax^

Cnegyer erqe troArrepxl.ryrrr, trro npu tror{oil{r{ upeAJro}I{eHlroit uo,qenr rro-

)nuo xopomo o6rscnurb trptrBeAelrurrft nrrrue ua6"nro4aerlr,rii {ant, BaI(JIIo-

ualoqurtc.a B Tolr, arro rrptr Hocorvr r.ra6.rro4erinu trrrrl.ra (r', e. ecnu rrrrgo ltt{-

xo[uT0rr B IrecHoJIbnUX AecrrTr(ax rpaAycoB oT qellrpaJrr,Horo lreplr4uarra),
ur,r 6y4eu na6,rro4arr, xapanrepl'Iblit nepexo4 ((I\,Iocra) - Jrr{IrtrItr I(, u I.l"

rraA rr.srrloM - s o6racrb rropMaJrrHrrx lunufi Ku u Hu alerlto JItrIrrE lra cro-'

polre nrrrHa, relnaqeft AaJlbrue or r{elrrpa. Ha cropoue rrflr}Ia 6nurxe K rIeII-

rpy (L{ocr) o6pr,ruaetca cpaay, 6ea cyrxenzii tturtuir K, z H, HaA rItIrr'Io}I, lr
cpa3y flaquHarorcfi lloprlaJrbHbre JIITHZT{ K, r H, (cu. Szr. 12). B caMoM AeJre,

rrptr KocoM trpoxolnAeHtru ryrra Bpelrz.rr n xpomoc6epe rIaA [.firHol\,I ua roit cro-
poHe rrrrrua, Koropa.fl JIell{trr 6nunre H coJIIreqHoMy rtreHrlly, JIyq BpeHtr.E [l]o-
xoAtrr qepeB Dcro rorrrqy xpouoc$eprr rraA trrrrrlor{, u [epexoA or nopuanr,r'roii,

xponroc{eprr n o6nacu, rrflrrra oare}rb peaxur?. Ha nporzoouoJro}truofl crolloHe

trepexoA us o71nofi o6nacru B Apyryrc ue4neuur,rr?, I Jlyrr 3pe]I[rr ilpoxoAl,rr

sce 6onee rounre cJrou xpox{oc$epr,r }IaA trJrrlrolt (crr. cxerry na Sur. 77,6).
O6parurrcn rerrepb n Jrurrtrtr Ho n o6racrtr rrrrrerr. Jlunras Ho ua4 lr.flrlroxl

Taxlr{e cytxena r{Jrtr (ylrrorHerla), Ecnu uaruo HaxoAr{Tcn 6.nzano It Itpam
coJrreqHoro Ar{cna, To ((ytrJlorlrerue)) Jrtr}ruu Ftro c4lra}ryro R }IalpallJrerr[Ir
K riparo Conuqa rar{trlr rxe o6paaolr, HaI( qe]rrp (r{ocra)) B Jrrl}Ilrflx I( u IJ
(cru. Szr. 13). Ecnu cB.fiBarb rraJrtrtrze yrrJrorlreutrrr B Jrlrrrl,rtr I{o c ualrenelruer\t

rfuau.recHux ycnonufi n xpolrocSepe rra4 rrrrrlrol,r, r{ari rrbr 0To cAerraJrtr AIrn
,r-u:amir r{aJrbrlrr-fl, To Mo}r{Ho o6rncuurr, cl{eqeHrre arux o6paeor:auuii n6luarr
coilHesHoro xpa.rl npocro reoMerpzqecnut\{ o{{enrou z raxntlr o6paaorr oIle-

rrzs <o{$eHTEBHyIo)) Bbrcory BosHunHoBe}rtrrr paccrrarpl{BaeMr,Ix JruIruI"I lrail
trflTHor{.
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'I-arrlru o6paeou 6ura c4erarra orleHna <a{{enrurubrxD R6rcor xporro-
crleprr IraA rr.rrrHolr AJrfl rrerbrpex [rrrer{ R ilaguw. Hr. .(;rr e'r'oro Ha MO-4
fro;ryt]n11.1au perzcrporpaMrrbr BAoJrb rrvtrw Ho n ee r{eHTpe u BHe ero. pe-
.ByJrbrarbr nprlBeAeHbr B cJreAyroqeii ra6.nrqe:

051157 nnrso A hrqq= L900 r;.u

B 3200 n.u, (uenee ro.rlro)

091157 C 1800 r,u
D 2200 xst (rreree ro.rro)

1,r,tr6= 2000 n.n

d.rra 4nyx rrrrrell (4r:a uarteperrtr.E AJrfl r{a}nAor.o rrflrrra) rro Jrr4flrrrrilr H
IiaJrr,qtrfl floflyqerrbr cJreAyloqlre AaHHbre:

101057 rarno Ns 24Bl , 2480 lrnq.,rb=2600 ntt

--1.256 r\ 3080 r,+r

(l.nn urrua 2481/101057 trB crlerqeutr.rr yrrJrorrreuwrr s rurrufr. H, 6rr.rra uo-
.r)r.reHa Rbrcora hrilrp = 400 nat,.)

Tartr,ru o6paaolr, Mo?nr{o aarJllorrtrTr,, rrro, rJepoflTno, <o$r[eHrtrr:rla.ED B6r-
cora n Jrvrtrlv. Hu xpouoc$epbr IraA rltlTrrorr parrrra [prrNreprro 2000 na, a B Jr]J-

nn.rrx I( u H ltouueoBarrHoro naJlr,qtr.E r.reilrrroro Bbrrrre, C"rre4onarenr,Ho, xpo-
rroctfepa rraA rr.grHoM rrulr{e? rrer.r rraA HeBoB}ryqeHHoi,t $oroc$epoft, nar( Br,I-
TeHaeT tr3 CpaBIIeHtr.fi trOJIyqeIIHbIX Hanrtr BbICOT C BbICOTaMU, BbIqUCJIelIHbItrfE

AJr.E HopMarrr,Irofi xponoc{epn ge -flrepou ([23], huq,q= 3000-5000 r,ra).
P a c n p eA e Jr e H tr e H a rr p.rr in e II H o c rz r,r a r Htr r r{ o r o

rIoJr.fi c BbrcoTofi. flpa Iloxtoql,I [ptrBeAeirr-rBrx rrbrrrre Bbrcor Nroir{Eo
IIOC Tp OIITb CxeMartrrrecnue H a p Tr,r B ep TlrHa Jr bHoro p aclp eAeJl er{r{fl r{aflp fl ?IteH-
IIOCTIT I{arHI{TI.IOIO ITOJIE AJrfr BCeX rrsrr0perr}r6rx rr-flreH B paSrrrrrrH6rx ruoAeJrrrx
xpouocfrepnr ItaA tr.arr{ou: a) AJrrr rroAeJrr4 c rrpocro rronlrir{euHoit xpouoc{epoii
HaA tr4porr fitrrua, 6) qrra ]roAeJrlt, ocuoBaunoft Ha rrpeAJroxeHrrol,r nalur o6t-
flouerrrrr{ ((t\{ocra)), n) 4na rr.flTrra, }raA Itoropbru xpouoc{epa Br,rme, rreM onpy-
Hiaro[Iafl rrrrTrro. flpuueprr Tanux napT AJr.fr Ar]yx rrflTer{ [ptrReAer{bl r{a

{nr. 14. Ua uux Mbr Br4AtrNr, rrro rrpr{}rrrrrre orrpeAeJleHHoit r,roAeJrr4 orrpeAeJrrrer
cxetrrartrrrlecltrt uBorayccr,r B IleprI,IKarrbHott n;rocHocrtr HaA rrrlTIroll, oco-
,6eirrio 

- rraA troJlyrer.rbro. IuIs 4ryx nellBbrx, 6ouee ncpoflTHr,rx nlo4e;relt nrr-
rexaer cJreAytoqee o6qee Bar{Jrrorre}rre (Swr. 14, a, 6): nag.rrApolr rrflrHa Ha-
IIpflinelurocrr, D o6rqeNr ylreFrbrrraeTc.q, Iro 1l rreHoTopor\{ yqngrr,, rloJryTeHr,I
Iratrp-Ellterrr.rocTr [o.rlfl cr].arrara pacTeT r{ ToJrblto rrarrtrHa.E c oupe4ener.rnor?
IlbICOrLr yr\,reHlrtraeTcfr) T. e, HaA IroJryTeHbro lroJrytraeTcfl cBoero poAa (Mar-
Iirrrrra.fl r{Htrepcufl), lNcnn ma AarrrrBrx snl, 14 oqcrrr.rrrr crropocTr, y6rttaurrn
.lrarrpflirieHlrocTtr rroJrrr c Bbrcoroi,i, ro [oryquNr AJIrr BeluqzErbr rpaAr4er.rra
rrarrrrrrHoro troJr.E Ha/{ ,rApo}r rr.flrFra uH/ uh < 0,5 ec/kil,. Tla-sa HcoA}ro-
SUarIiIOCTtr CB.fI3l7I I{e}I{Ay USOIayCCailrTI V- CVJIOTtbIN,IE JIUHUflME Marl{trTriOrO
ro"rrrr HeJrbBfr [prr norrorqtr [prrDe4errr]rJx ruo4e,neri olpeAeJruTr, oAuoSuaqrro
xoA crlJroBr,Ix llantmir c Br,rcorofi R xpor'roc$epe rraA rrrrrr{ol{. O4naxo rroTr{rro
.orucrtrrb, trro rrrt oAr{a uB lro4c;rer,i r{e rrpoT}rDopeq[T pe3yJrbraratrr, rroJry-



t
n

(ltlr. 12. CuexrporpaMMlr lllnr'rii nanl,qr{s lIaA rIrrHoM (<rrocrrr);

CtpetrrtOri O6oaEuqenrr MeCTa C 6O,nuug.rl,t CABIITOII JII{HLI11 l.la-Ba CXOpOCteit

/

a

d

/

- 0



Qrur. 13. C4nur <yurorgerrr{rr)) B Jrlrfitrfl LIr(a) u, ((Mocra)) B llt Hrlti H Ca+ (6)

EaA rrrrrro[l,EaxoAtrlq[Mcfi u6lrlrau RpaE coJr[eqnoro 4ucna (K6)



qeErrsrlr npE nor\rorqtr MarEETorpa{a. <Maruurua.s zHBepctrrrD Hair{ rro.rry-
'reHr,Io B I\IoAeJrAX A W 6 MOrI{eT, HatrpOTrIB, O6OAna.Iarn, IITO (Beep)) CI,I,UOBT,IX

.rurrrrYr (cu;ronarx <rpy6ox>) 6onee clxar B nepxHtrx cJloflx (cznonsre .rrtrHtrtr

rr (Beepe) Ha olpeAeJlesnoft BBIcoTe 6onee nnourhr, ecJrtr cAeJIaTb Bellrrrria,rrB-
uufi paspea), uen Ha rpaHtrrle tloroc$epn c xpo,uoc{epoii.

/Ye /92 A////057 - 
/720ru

i/0b20 23

tftrr'. 14. Beptr'rratrrroe pactrpeAeJreulre ilIargrlTHoro troJIfi IraA rIETItou

f palrrerrr r[arHrrrHoro rroJI .rr. Haru na6nro4ar:enr,ur,rii lra-
TepI{aJI AaeT BOBMO}}UrOCTb OtrpeAeJrr4Tb rpaArrerlT MarHurHofo tro,[.Er Air,E l{RyX
rrrrreH 6onee to.ruo tr AeraJILHo, rreM oro r\,rox(rro cAeJlarb lrpz lroMorqrr roJrr,Ro
trro paccMoTperrHbrx cxeMaruqecHtrx r(apT zSoraycc B BepTrrHaJrr,uor,r ceqe-
Irlrr.t. Mrr BocuoJrr,BoBaJlzcb c groft r{eJlr,Io reM o6croflreJrE,crBoM, vro 6raro4apr
6r,rcrporry HapacraHtrro noe{Suquenra rrorflorqe}rtr.a rro rrepe upz6;rE}$eHVn
Ii rrApy JrtrHtrtr K z.nu H arl$enrrnrrrrfi yponeHr, o6paaoBanur $paynroSepo-
nsrx rr,ruuft, pactroJlolneHubrx B nprrJrb.rrx orr4x cuJrrrreftruux xr,ru.wir coJrr{eq-
Iloro creHTpa, TaKlr{e 3aBr4ctrT oT paccTo.fi}rvn L,?', or r{errrpa K u;ru H, ua
riorolrorr HaxoAtrrcrr paccararptrBaer{afl Jrfr.Hrr.fr. (}tone.ruo, eS$ertrununii ypo-
trer.rr o6pasorar{r4tr :lwnufr BaRWcur u or rrtrcJra nos6yrn4eunrrx aror{on rr or
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ctrJr ocr,trrlJrgropoB Drrlx callblx Jlulltrii.) B npzne4enuoii cuexrpanrirofi o6-

JIacT[I urleeTcrr IranecrHoe HoJrtrrlecrBo ttugufr. ttorJrolqeHux c paanoft poyJra]I-

goncxoft ulrrencI4BHocrr,Io, AJIfI Itoropblx L{aBecr}rr,I ctrJIbI ocqtrrJI.aropoB.

Itpolre roro, B sroft o6rracrra rrrfeerc.s u 6onrlroe qucro lurrut c Hopi\{aJIbIrLIrI

TplrrrJleror{ Seenrana Lrilu c orrroctrreJrbHo rrecJro}r{Hoft naprrauor,l pactqenrelinR

JrEHr,{tr B I!raIHI4T}IoM rioile. Tannl,r o6pasolr, IIOACTIuTaB AJIq IreHoTopntx ;runuir
BbIcoTy BoSHI4ItI{OIleHUfI A r,r3t\Iepl{D BeJIIIaTUIIy paclqellJlelltrfi, NIbI lIOiHelI oIIpe-

AeIrrTb rpaA[e]IT MaIHI,ITHOIO IIOJTfl B O6naCrlr tr.flrHa.

Ilpullell, .rro e6tbeHruBHa-fl Br;Icora BoBirrlHlIoBeIIi,LrI JItrHlrt{ paBHa re0-

lrerprrrarecriori rny6lrne, r.ra rtoroport orlTrrrrecr{afl To"rlqa B Jrr{}Itrtr II}Ieer rlopfl-

i{oH eAtrr.ruqu [23]. f[a;rrruc ]rbr rroHa]Heu, arTo Dro rlpeAloJlo]r{eHtre lrefiJlo\o

coorBcrcrByer 4ei.ic:rrlrreJllllocrr{, rr orleHrrlr BeJrIrrIrIHy rIerorlrlocrrl, .Itorop)'rc

trrbr BHocI4M orr{xr npeArroJro?He}ruer\{ B orrpeAeJreuue c${ertruntIotlrBEIcorr,I Bo3-

Hrr{FroBeHE.fl ,IApa JrrIrILItr [orJrolr{eHutr'
Onpegenunr reorrerptrqecnrre Br,rcorbr, Ira Horopl,rx orlTldqeclta.g rny6lrrir

B .flApe Jrr4r.rulr r) pauHa I tt 5,,(.nr erux nrt-tuc.ueuufi tlr,r BocIroJILSoBaJIIItrtl

4,nx t[oroc{epbr }roAeJrr,ro Murlaepra [26], a Airrr xpouoctpeprt rlo4enr,ro Bart

11e Xoncra [27], tax nafi or?r ARe N{oAeJrrr AoBorrbrro xoporuo }Ioinuo uptrBrI-

sarb Apyr K Apyry Ha trepexoAe or $orocc[epbr rr xpoNoc$epe. Arn ]lfrrrra
6r,rra na.ara r{oAeJIr, Muurapa [28J.

On'utuecxyro roJrtltry B JIr{III4Lr r'Io}HHo npeAcraBlrrr, c!opuynoii

(3)

rge rzr - 
qucJlo aToMoB, Haxo[flIIItrXCfI B COCTOfIIIITII, I{3 I{OTOpOTO BOSHIT-

Haer [ByqaeMafl JIE]II{;I, s* - 
noa{{aquenr trOIJIOIqeHIITI B IIaHI{oli rznun,.

l?s-rrrrcJro aroMoB neftrparsuoro BoAopoAa , ltx- o6utuii Hoa{Suquerlr }Ie-

trpepr,rBHoro trorJrolrleHr{fl BoAopoAa, rotopr,rft Aaorca {oplrynoii

k7,:l;n(H-)p"*k GI), (4)

rge /c1 (H-) - xoorltpuquenr fiorJrorrde]rr{a orpuqareJrLrltlr{rr EorIarII,I Bollollo;{a,

paccqllTalllrrrfi na o4rn r'reft:rpanlnr'u1 aroM rr pe :1, rtoroprrii un B3flJrtr !I3 ta6;ltrr1
rlaugpacexapa u Bpuna t291. Itoa{{rlriuerlr rrorJrorl1errufl IIa o4nri lleiitpa;rr-
nnrfi arolr Rol(opoAa B oclroBnoM cocrorrrrr{tr, y.rrrTblrialon]rai,i cno6ogrlo-cBflitall-

rrbre r,r cno6ogHo-cno6oglrr,re rrepexolbl, /ci (II), 6r,r,n nn'rrg,[erl uo ifopur'.-rc,.

npure;tertIroft Il.nacrtettort [30]:

ki (H) : 1,044. Lr-z)\se*ul (L - e-,11h *, * h:', * *),

"^:l(nrs{* n*th\)dh,
ho

(s)

rAe
R,hc

wn 
- nzh.I1 ,

hv 1.,4385*-kr- I" ',
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'11' - nocroflrruafr Pug6epra, n - RBaHToBoe qficilo; ocraJrLIrBIe rlocrorluHble
lrMeror o6rrunoe Bgaqenlre.

Euno upunflro, qro coflHeqHafl arlroc{epa coAepffir,rr 2Oo/n rerrnn, 06r-
irtre ocraJrrrrrrx aJreMeuros 6rrno ngflto ua norefimr{x [auHbrx lonrg6epra,
Mronnepa u Anrepa [31].

Omn.recnan roJlrrla n o6nacur rusrfi K u I{ uoungoBauHoro HaJrsrlflfl
Bbrsff cJrtrJracr no $op,r,ryrarr

,f :i(n's,/,sf *nskt,l
.ho

rge n'sr1, 6rr[o nrrsrcJreHo trptr rroMotuu {opuyurr Caxa - Bonrqruana E sI
Ars 6nuaxux paccrorrrruft or qenrpa Jtr:ur,vt Ao paccrorruur{ AI : 9,426 6
abrqffcflflilocb nptr [oMorr{il {oprraynrr

(3',)

n's't"s\l) ctlr,l

n"r,t*r;1an,!

co
e

"f :\(n's,/"sf *nn,kr*
ho

oo

rge Av: v - v6, a Avp :41[4 - o,
\r lr.r, -curra ocrtrtrJr;;"^f""F;#. 

rrepoBcr(arl trorrvmtrp,rra iltr,,V.,

flpr olpeAeJre,trr{ sv 6,,utu ucrroJrbBoBa'br ra6nrqu lapzcoua lz2l,
a Horop'rx npEBeAeHo orHomeHre ir, "ou 

,r,:m. (6,)

,[nr nuuuft K u H r {oroc{epe tr rrflrrre yqursrBailocb, }rpoMe e{SeHra

,(ouurrepa tr Baryxanr{rr BcJreAcrBtre trBJryqerrur, u Baryxague BoJreAcrBue
croJrHEoBerruft uonon RaJrbrIEfl c ueftrpanrlrb.rMtr aroMaMtr BOAOpOga. flooro-
I\TY

.446ir:*EAnn, lin prv.

3[ecs 7, corlacuo nrr{ertrqecnofi reopr,ru,

gnrlElS
" \trrn ' p.Ca) ,

/Av\2 / L.v\

^ _czti.,t*\- 
,- ta;;l oln-)

"^- {W_J (,r-rr,-Ar)r+qi'

1

r:gec:r,bl.ro-s2. 
:(tz'ts+)t'

B peeynrrare Bbrqtrcilenufi gna (7) 6ntu troryqeurr

6K : 1,423. t0? + 2,S4.LOta .nrrV"/.,
EH : 1,382. t0? + 2,54. LO-LB . fl711/"[.

(6)

(7)

(B)

(e)

(7',)

V:

rAe [rH tr [rc.- aroMrr6re seca o6eEx qacrtrrl. cornacno An.rrepy [32],

BEJIUqTHLI:

\
)



lrn pacctosuuii or qeHrpa r(aJrbqr{eBbrx rururri AI > 0,426 A noa{{rr-
IIIeHT rrorJ]orqerrufl r.ronoB ltaJrr,qr{fl Bbl.rrlcilFircfl no rfopuyne

e"^slt: 
* 

ditt:
(v-vs)z*n!1,

rik
(6',)

A.rrI prrAa sHa.renrfi Atr or Atr : 1 A 4o AI : 50 A.
Brr.rrcreuue uHrerpaJra (3') uponoAr{Jrocb rpar[uuecnur{ r]vreil,t, peayJrr,*

rarbr npeAcraBrreHrr ua {ur. 1,5 u 16,

,(nn nrrurcneurfi ourusecxofi roJrtr{fl u {otoc{eprrblx Jrunrrflx n o6racrlr
i( u Il 6r,lra ucuonbaoBalra r[opuy,ra

B.nngsue HpIJna coceAnefi naarquenofi Jrrtr:urt 6r,rno eaMerELIM Jrr.Imb n o6-

.Tacrtr Melr{Ay rltrrtrrtt K n H.

,(nn rrruucuesufi Hoe([Suqueura lrorroqeul{s D rl1pe r}otoc{epnoii ln-
nru 6paaacr npocrafl {opuyra c yqerou oAHoro e{{exra ,(ouunepa:

(3',)"I 
: f [n's,r, (sf * sf) * ns&1-l- ntsl.lcth.

h.

* 7f ir' lex
oJr 

- 
__

"7 - *"" Lu'p 
, (6')

ri(e

Av'-: Lt[''JL+i.-'P- c / p | "t'

Typ6yrerrruafl cr(opocrb a1 rrprt pacqerax Anfl IIflrHa 6panacr, raI( xre

Har{ r{ AJrrr {oroc{epr,l, panuoft ut: L xn f cerc. (Fle6onrruoe II3MoI{e}II'Ie

ryp6lrnentuofi cropocu{, B ABa-rpI{ paaa, oqeHr, cIa6o Brrrlaer rla BEIcory

B o 3IlI{HIroBe :ufrfr Jrtr:urtr, Har( troHa BhIBa}or Hamlr BrJrI}Ic neIurR. )

,(lx paga auuurt )r{eJreaa tr rrrrarra B rccne,qoBa}rHblx EarItr ctreltrpairl-
IILIX o6nacr.ax trBBecrHhl orllocureJlbuhre ctrJrr,r ocI{trJIJLrITopoB, Irpe}IiAe

Bcero-IIo E3r{epe}Irsnt ltunron [33]. ,(na nenorop6lx uB atux nuItufi iire-.

ireSa uMu olrpeAeJreHr,I TaKlKe a6co,,lrorHr,Ie ctrJIbI ocqtrnJIflTOpa; Anri rllralla
a6conrorurre cuJrrr ocquJrJr.rrropoB rrpuBeAerrrr Arnenou [34]. floarorty rlo-

irtHo 6hlno cAenarl rpa{uuecnurr }{eroAoM rrpuBrralty orlloctrTeJrLurrx rr a6-

coJrlornbrx cuil ocr{trJrnflTopoB. Peaynrtatrr AJIfl crler{TpanLHr,Ix o6.nacrefi

orioJro nunufi ftaJIbIIEfl I( u H [ptrBeAeHLI s ra6I. 7 u B, cooTBerCrI]eI1]Io.

I{e etnx ra6;ruq rar}r{e BtrAHo' rrro 6onLmtrHcrBo trpulleAelrHblx R Htrx JruHIrr"{

aieJresa tr TuTaHa trpuHaAJreE{IIT BCefO fi TpeM-qeTLIpeI\{ I\{yJIbTUIIJIeTaI\I, TaIt aIT0'

omu6na B orlpeAenefrUx cufi ocrluJrnfiTopoB Mo)r{er cHaahrBarlcrl rlpeiltAc

Rcero B cMeqeHtrI( InftaJIbI BEICOT.

tr4nrerpzpoBague ypaBHellufi (3"), r. e. rro1yqeHtre oIlrtrrloclttrx roJltr{,

npoBoAuJrocr rpa$zuecxr. Pesyll,rar6l, 11onyqeHHble 4la $oroc{eplr' trpr'I-

BeAeH[r ra(]fie s ra6u. 7 uB.

238



r
I

rrgoe.$r co o)HC/)
I
I

€Oso)€oro00^l
segd+

oocoNCg\t <e

,ts'
,4)'-

E

lo
6
F

@co@ t'-
I

OO{i(ONr,i6<(ocns6{c6l
II

(ot--6ncDsrrcaco sro6l6ncoo

G.

IO O $ 
^t 

.$r oo N OO O rO rr) 6{ c\ \1r *dg<

O@Oo)OOll)OCOCONl^lN

I nrto-l -il
.{, I -"1 -^l .r I* 6..l- Sl^ | il'al*,vr 

-:l gl vl
Nt -lr9l

.Vr

r1i
CO

F-
@

c\t

lji
N
sr
oil
co
6\]
c!6!

c.l

Y
AI

-l
al^l(o

a
F-

IOml <
N6l ^-alN6vl ':

co

s
co<

r11col col o.. 6.l^ I 5.lN ^ic!
co

co

=il
nl
"il$l
'.^l
-lOI

^tc.t I

-t
^l
-l

cocr:OlD-O t-+c\Oc\
ts-r]i+:o
s<<++sOs+

C.oOI-TCOAIOTC.o<rncO @ ..J1 O cO rr) <r N LA d) CO cO .$t it O6l-<<N-NCoosO)s<o
.i 

"o "i "o 
60 

"o 
co ai 

"x 
.i. 

"o "i 
ao m ro

(.o<O+OOOr.$tOCOOO€
@ 6t o ro ot i o @ s tr) o co crt o ro)Hooo3006to)o@oo@
OOOOOOOOOOONOOS

x
scl).SirocnOt-5ro< @ .$i < CO \n CO cO F- (O CO O 

^l 
cA

OOOOSO+Orr)O\$tOecOOo^ o- o_ o^ o- o- q o^ "o^ o- o^ o^ o^ o^ o-
9 9 9 9 9 U U U U U U U U

I

O

t-sF-eco<5ctt:^tcoNoN
oo m i .i co ai "f d 3 d o. i I ; -jc.l c\l < C\ e 6\ t N Oil N c,? + 01

o< O^N O^< Htu\Llca060-5N5cl)

I. L L-Lo.r\r\q
moo6..

ce
\{,r

I

QI

a,

a
s

I

r\
B

oQ os oN os o6 oN o'N omF S * S S S S S{i T T T T T T T\
:r Ll \ F-l |<, L) & Ll t,'"&t'b'&t'L"L"Lt

=
EI

co g o rr) rla lj) ts- o rI) o:l @ co o c\l il
oo F- CO N CO ca 0o < H O) rt \vi @ oA O
< 6n .$r o! l]) o) oo co lrJ @ o [.- ts- (o o)
*] o -i ..i .{. i of o o o .i "f s.] od 

"o< c{ 6{ c{ c{ cn c\ cO cO .$t '$r Sr \Jt '$t .{tt
o) oJ c') o) o) o) o, o) o o, o) oJ o) o) ocO cA cO cO cO CO cO 60 cO cO cA 60 6r) CO ca;

;

..i
l!:

\0
I
F
b0

t.

A'bo

,1e
E

*

^1.EIE
iJIHels
E l-:-
BI,
FIO

slEr

TO

op
i1

o
H

tl-5i



cAOc{^lcOcOgcO'€r.ocoo)NssF-cots-tttrN
I I 4\ T T co co I I I r- 

^rrrllrl
t\^lor\a,)L\roG- COOO(Oicnttt-

cott..l^]lll..-rrlll

.it O) .r
_c\(o@rr)(oOs<rOtOOOrr)lO6-lcol
J -i =i =i -i c.i ..i J' r.i J o I

rt
lt-
<trco

1

(g

Fr

--i

t!:

,c

I

-*l'_l
ml

^r ^ll "lls ^l.i -lco I+t Nt
^t'

OI-l
I

xt
otl co
sl c.l

col "jl 'i, dl =il c:
ol --l nl \A

^l \il =il ci
dl ^l .l1l ^rl El R

s il- 1l- =l^ I Nol ?l il- idlolel o,i't G.t ,isl 
=l =l:l el
ol
v)

col

nr dl mr=:l -il cn ISl il eel

"il *l ;l]l :l -t :l
*ls 9ls -l- ils

=l 
xl 3l elvl col ^l-l vl nl

<t ^t ^tvl Nl ^l

El dl 
=lYI

^lei

..roRg.-co{tAlts-Ot\OO6lNrr
Y!9@sOOoco<ico<[-oUUUOAOOOO\NOOO
ooooooooooooo

I

ta a c! ro ,r-- I.o^ ,o- "o^ to^ ,a^ ,o^ ro- \ , 6^ "o^ ..o^ ItOF-@cOcOscnlNd)Ol
<<c\clcoco^tCY:,+<

o(o{tsrcoc/)@016\JICO60<s.dts@cO<OOO)+<s<<ts-rr)Cnco<)<O

"t .i .t .t .t ,o .i .i "t "O ,o co .o

OoO.$OOcri'soO'ON.$igOcncOOt-rO<O)OOOOOAO@cO.$i<io.l@OO
OOOOooilH<OOHOo s

oN o@ S o@ o$ oN oe o@ oN oNAAbqqa"'A\Aqqr\q
NOO6OdmE55\fr55555rlcO:.rNL L '" t t L t *l -l -l--l^ t Ir\\o^-qqq\qq!eqq\

o s H o 6 o o o d 6 6' 6-BtSEtr(3<SsrSBcilsstB13

6i<D-cO<@tOO@(O(OrO\tt C! CA (.o @ 6l ts- r r O) 6l ts- O)co cil ro @ c\ rr) o N o o) r r .$r

Cl> @ < Cil \, .$r (O O) O s cO < 6lIr) lr) (O C.o (.o C.o cO (O D- r r @ @6)O)OO)OOOOOOTOO)oco co cr) co co ci) co co oo cr) co co co

.<
x
b0

I

s
bO

t.
5o oo

tr

H

H

q

q

ir

Hg
o
tr

fi

o
otrtr

tr
tso

{tLoLococDcnt<l llo@s,cn

et
.$ rO O cO Cll CO cO O lJ) O 6I \n oi

c.l

,i6)6)d)

H
tr

o
H

CD

a

cn

ts-

rr)

\n

6l

o

n
Fp
Hii
F;

o
ts

tr

l{o

a

240



tr4e upranegeuur,rx
TaTbr AaroT AoBoJIbHo

n 'ra6t. 7 lr 8 gaIInblx r,trArro, qro rroJryrrerrl{bre pe3y,rr6-
urrporrylo ul{aJry Br,rcoT c o6u{[rr /Ir{ala3oHotr ofio,rro

/4/{M
* /00

T=2

T=3
T=4
t:J,l

tDnr. 15. Cnngr, rrelr(Ay onruqecroft rr reoMerpr,rqecrtoii r'.rry6rrrroi,i
r r{p6r"rrbflx Jrr4rri.rr.I K Irourr30larrHofo r(aJrr,rlr.rrr

500 ra Alr.g ilLIH[ii rrlrarla tr E{e.IIeBa. Ec"irr.r nnrrcqrrrb B crrucoH z JrtrHrrtr aJrro-
IIITIII,Ifl U TOHZBOBaTIFIOIO rtaJlbqr{fl, TO r4lrTepllaJIbI BbICOT CtrJrbHO yBeilzqaTcfl
[] rIa[paBJIeH[tr 6orblxl{x Br,Icor. JInnua rr4Tal-ra D cpeArreM BoBHtrHaIor Hlr4{e,
qetr{ Jrr,rllr4l4 }I{eJreBa. Tolrqurla cJIor{ arr\{oc{teprr, B r(oropotl orlTl,rtr0cltafl ToJrqa
yIJeJII'ItIr{rJaercrr oll eAI4IIi4I{bI Ao rI.rIrI'I, AJIfl. }I{eJreBa nplrtlepHo L00 nu, fina
Jrrrrruii rtrrarra orra Ha 10-20% 6onrrue.

Bonpoc o Br,rrrucileHrrflx ofirrrrrecnr{x roJlrq AJrs TIeHTI).B nu,nfi B flApe
{rtrrrra rrpl4 rrol\rorqtr rroAeJrtr Mnurapa Har{rroro cJroTrtrree. Bo-uepurrx, ecnz
cpaBHtrrr, rroAeJrb $oroc{epu Muuaepra c r,roAeJrEro [rrrua Mrarrapa, ro rfo]r{Ho
tstrAETI,, UTO B MO/IEJII,T fI'ITHA IIIHAJIA TCOMETPI1AIECHtrX BI,ICOT IlA IIOP'IAOIT
urtrpe, rret{ B ]\{oAeJrr4 soroc{epsr: ecfltr orrruarecHafr rry6uua B HcrrpepbrRHoM
crlel{rpe r500o : t n Soroc6epe Aocrlrraerofl }ra reorlerpuqecxofi rry6zHe rro-
ptrARa -200 ntd, ro B rrErr{e oHa Aocrrrraercrr Jrurmb na rry6uue [opflAHa

-2000 r"rr. Bo-BTopr,rx, frocr{oJrLr{y llo cr{x rrop ue,r pa6or, Horol]Bre AaBaJrrr
xo'rs 6r,r rpy6yro MoAeJrr, xpolrocSeprr rraA rrrrrHorf, AJr,E rrAep 6orsrrlrrrcrea
[ISyrraerrblx luunrt HeJr],3.fI orrpeAeJrrrrl reol,Ierpr4rrecHyrc rry6I,IHy, TaH HaIt
[I3 xapaRTepa xoAa nolr,rHrerpaJrr,rroro ]rbrpaineHtrrr B (3') B.brreliaer, rrro
16 Uclecrnn Hpnucxofi acrpoQtrarrqecroii o6cepnaropun, r. XXIII

2.41



orrTrrqecltarr ToJrtr{a rr. : I /IocTrlraercrr D cJroflx, .[eil{axl[x Rhrrrje )/por]rr.s
rloroc{epnr r.rrrHa. Torr,Ho AJLrr rpex cartrlx cla6r,Ix ;rr,rltlttli yAaJIocL oqelrllrrr
r4x Bbrcory RosHrrriHoBeHlr.fl - orra rroprri{Ha - 1000 r;.,1.r,. l\{eIi4y rcrr it..rrr

204

crrJrLHr,rx ;rrrrrr,rii lr o;n-
IIO OiI{lIAaTb, rll'o oIIII
n a'lor:i urriaJre nr,rc0rr

Ilotsul,ItiaroT o rleilb IrbI-

colio, [o1ITr{ ]} It Ir;ti-
rreii xporroc{epe. 3ur
1'pyArrocTrI, Bo 3r1r{riarc-

rr{lre [pII r]bIqLIcJIellr{Ir

O[:I],I IIECI(IIX TOJIU{ R

rr-flTrre, rJI,IAIrbr ua dul"
'.L7 , rAe rrp]rrroAflrcrl
i{III,IRLIe XOAa ReJILITII-

rrr,r s;'.lzt' KaIi A"rrfl {o'r'o-
c+epbr, ran rr A"rrr
u_gT]ra AJr.g Tpex TU-

uulrrrblx .nurruilr: ",rr.r-

Hlrfi irieJresa l" 6302 A
c IIOTeITqUaJIOI\t rlOS-

6y;n4erurr X.:3,67 laa,
1, 5250 A (x :
:. 0,721 ae) rr rrrrrnrr
'lurilrra )" :Jl)48 A,
noarrr4naroqeir c yporr-
nx ai F s (X:A ,020 x) .

Ha rpannqe $otoc$e-
Irbr lr xporrocrfepu
I]]{CJIO aTOLIOI} Iia Aai{-
Horr yporrie 6r,rcrpo
yr{errbrrraeTo.fl c B6ICo-

'roi,i, Hari Brrilrro nB

tflrr. 18, r4e rrao5pa-
)I{e}l XOA rIIrC.Ua [O-
rJrorqarcqlrx aToilor:]

B 3aIII,ICI,INIOCTI,I Oll IILI-
corbr AJr-rr rex irie car\rbrx rrvrrmft n {o'roc{epe I{ B rrflrHo. Ho n rr-rrrrre, rAe
aItrCIIO nOIJIOtrIarcrqI{X aTOl{OB IIOIITII He }lI€HbIlI&eTCfl C t;r,tcOtOrl, IreJILttI[i]a

s'fn" ua yporrHe h : 0 Erreer orleHb 6orr,ruoe 3rlaalellrle.

E4uucrnenrrrrfi nr,rrog, noropr,rft rloxllo cAeJrarD rIB rroJlyrrelrHlrx peay.Trr,-

Taror;, rarioft: [ocJreAoBareJrbrlocrr, Br,rcor BoBHnr{HoReHrrtr J]urrrrr"r B rrflTtre

ocraerc.rr AJLrr ir{eJreBa rl AJIfi TuraHa ral{a.rl il{e, HaH n Soroc$epe, c roit pa:-
uuqeir, rrro Jrrrrrtru rzrar.ra B rrsrrre (no uo4e.uu Mumapa) 6yayr noanurrarb
n o6qeu Rr,rlle, arer{ ilzHuu ?r{eJre3a.

'fanulr o6paaolr, Br,rrrucJrelrl{e orrrtrarecxux roJrrq B a4pe llrnnir ?rieJreBa

Irrrrrarra, npor;eAennoe ilo ilroAeJrr{ Mr,uuapa, Itoropa.s cqrrraercrr ealroi.i 6trra-

o 10

@rr. lii. Cuar, uerngy ontuqecHoii lr reoucrprruccnotl
rny6truor:i B Hpr,IJrr,flx lnnr,r.r H IIorII,IBoBaHHoro HaJTBIIIIE



noii li ;lerlicrnnre"rrrrHoc'ru rr carroii o6ocnotrauiroii,
pc3yJrLrary: n .sApc .rrrrrrrrii orrrrrrrrecliarr roJrrr{a r)
ubICoIto, IIo-BIIAI{XIotry, ll

lprIIt0/{rrT ri c,[oil\rrorqc]\ty

- t /[ocr1,r fa0r'cl orro]rT,

rlr'rir{rrcri xpo,rroc(te pe, a B

ilenpepbrrlrrorr crreriTpe oII-
Tu,recriart r.ry5n ua 

"rooo 
.- I

iIeiI{rIT or{c r r t, l'.rr}r6olio . 06-
lla3rlo roBol)rr, no nroAeJIII

rItITrra l\{r.u[aira 1] rierrpepr,rB-

IIOr\I ClIeIiTpe IIr{r}Io npeACTalr-

.rrrer co 6oi.i rny6oliyro BraAr{rry
n {orocrfepe, iro rJ flApe Jr[-
rruii lro3rbrrrrerrrre. (Pasuocrr
o6enx uryfi11*r cocranirrrer, rto-
BrlAr{rrorry, -2000-3000 r.u,,

rroirier 6rrrr r'r 6orule.)
B aairrtoqeHrre rryir{rro errle

rIoItaSaTb, rITo, I_tpI{IIfl11 3a

orfr[renrrrnrrylo Br,lc ory r;oBrrrlrt-
IIOBEII]{'I flAPA JII III1II I'EOMET-

pr,lalecI{yrc rlblcoTy, na rtolopoii
orrrr{rrecHarr lry6rHa ji trApe

JIITIII{I{ r, : 1, l{r,I lIC IIHOCI,IM

B }ra[il{ pesyirrrrarll cy[\ec-
TBerrHoii otur'r6rirr. Ito[Aa :uu

rrilyqaoM, n riarior',i Mepe yqacr-
ByIOT B IIOJIITONI II3JIYTIeIIIII{

1, (0, 8 ) rrerioropor0 yqacrl{a
coJrr{eqrrof o jlucI{a l} I{e npepblRIIoM cIIeKTpe cJroI{ arMoc(I)epbl pairJII,lqlroIl

-oino,, 
FE

nii

S1= [,/2/

x=a020

/=407/
h,ttM

-/000

(lur. I8. I,Ialtenerrue uacefleurrocrrr rrerioroplrx yponuer:i Tpex nByrlaelrr,rx llrttttii c nrrcotofi
r tlorocfepe (cuorunan ltlrnn) u B rrtrrlre (nyuxutp)
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0
+500

(Irrar. 17. Xo71 xoe(rrlr'rqlrelrra rlorJroulcrrllfi, yllllo-
1I{ TIIIOTO rla qrlcJro arotrIoB Il rrll}riHel',I Ar1tr 113yria0-

lroti;rnnurr cocroflIIIILI! c nr,tcoroi'i rr rlotoc{rcpe
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{9. Xo4troArlnrerpaJlbuoir tpyunqnu i,,(.t,,)e-t',sec$sec $" nplr {}: (.)o u 9: 40o'

g.ua ;ntuuii l" 5250 A u l, 6302 A

/0 // t2 /3 /4

1

UO
) 3e48,082A

7 ) Jw0,a/0i

@nr, 20. Xo,1 noprtrrerpaJllEor-r a[ynrtqfltr i,(rv)e-r,sec'$sec.] upu $ : 0o u S : 40',
grarunuii 13930,3 A u I3948,7 A
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otrruqecr(ofi uy6r4HBr rv, To r{3 {opMynbrr
1, (0, &) : \ i, (t,) e-n,.e"$ sec &dt,,

rAe /v (",) - {yHxqrr Ilcrorr}IrrHa, nbrrenaer, rrro AJrl ue6otrr,ror.rx paccrognraii
or r{eHrpa [rjc}(a (.$ < 40-50o), xax paB rra onruqecnofi rly6raue, 6luaHofi
K i,: 1, ltaxolt{t'{,g c,toii, coorBercrByrollr.ri <o{$eHrunnofi rny6lrue)) BoB-
HI'IHHoBeHI{fl 14BJrytleHr{fl garrnoii qacrorr,r; noJroBr{Ha uaryqeHr4fr aroii .racrorEr
Bo3rrr.rKaer s 6orce t-ly6onux croflx, a [pyrarr rroJloBtrHa n 6ouee BBrcoKr4X

cJronx corneqnoii arnoc(tepr,r, rqe t, ( 1 (cu., uauprtrep, rprr. zr4 n [35]).
Pacclrorpeuue roii xe {opuynrr (10) 6r,uro cAeJiaHo v AJrrr arerLrpex

Tl{rrrrqHlrx {oroc{epHrrx nnuuii; ABe r1B Hr4x ltocrrrraror t": 1" Ha lraloii
reoMerpralecrtofi r.[y6r.rHe, a ABe Ha 6onrruoii. Oyunqurr r.rcrorr]rr4r{a 6r,rna
Bsflra rro AaulrhrM llJrecrrrn [36]:

(r0)

(11)

2

/,(r,) : B,(t")-F(1-r,)1J,(0) .'u'-rtt*1"' ., . --avt,,
(1*rl,)(1-l-: oy'

rge l, - fIoJrIIafI otlTr.Irlecrtarr t';ry6uua, yrrrlT6lgarc111afl Itart rtoarp{uqneur
trorJIoIqeHI'IrI lt Jrur,ttrl, Tal{ II }IerpepBIBHLIIt Hoo{rlruqueHr rrornorr{eHtr,;

B,(t.,)- ([yulrqlur flnaHfta, ,], :;, a oy r{ x, - rroetfQr{ur4errrhr rror.Jrorueurrfl,

flepectrr.rraHHhre Ha I e lraccr,l. Be;u.rqnna i,,:1r-l ,1:r'. 3necr ev y.rnrLrBaerrtr/v
POJII, I{CTI{IIIIOTO CeJIeItTITtsHOI'O ITOIIOUIeHI{rI 

- 
TIIICJIeHHLIe /{aIIHBIe BB}lTr,I

rra 126, crp. 1181, a g" : n .,':Y. . " .t pv:T - k7\ x,,"4n x-cpeAHrlii Hoa{rSrqrreHr rro-

rrrotrIeHr{fl [371, a, : l/TL".
Peaynrrarr,r nr,rqr.rcleulrii nprrBeAerrbr Ha {ur. 19 u 20, rAe npe,r{craBJreH

xoI rroAbrrrrerpa;mnofi {yuxqrlr iu(t,)e-tu"""esec 8, Ann I : 0o u $ : 40.
(nce lrayvaeMhre trflrHa rexrar B aroM unrepralre $). I{a arr.rx rpa{nnax
rpr'rBeAeHLr AaHHbre AJrfl BCex qerr,rpex nuuufr: I 5250 AFe, tr 6302 A I'e,
nr.rur.ru I 3930,310 A Fe, ;rexrauqefi n6ruar rrApa lrulurr K (, noaroMy
Bo3HHriarctr{efi na 6ommolt ubrcore), u nlrunu r 3948,682ATi, ranxe JreE{a-
rqefi n fipr,rne nunuu I(.

Mnr ru4uu, rrro y Bcex rrerr,rpex rznuii <s{r{rertrlrnuan r',ruy6lrua o6paaona-
HrIfl) .Jrextlrr oqeHb 6truerto K t,: !t xorrr ycJronztr BoaHEnHoleHr4fl crrJlr,Ho oT-
rusarorc.fl AJr.fr rtair{Aoii lra erax rznuft, IpureAeulaa Ha rpasuxax mnaJra
reorlrerpugecHtrx Dr,rcor roBopur o roM, rrro caMoe 6o.nl,u-roe paccro.aHrre <ar[r[ert-
rnnnoii r.rry6r.rur,r> or Jrrrurrtr /,:1 (cu. Sur. 19, 20) 4ocrrnracr npz6nuarrrerrLlro
30 xu. 14a groro Bblrel{aer, rrro onpeAeJreHHr,rc uarlra a{{exrtrDrrhre r}brcoTrrr
BosHrrr{rroneHrr.fr .EApa nauufi. norJron{eHr[a 6y7ryr r4Nrerr, oruz6ny nc 6onee
20-30 nrvcrv.Harue npeAnoJroirieHr{e o rotr{, rrro aSsenrzulrarr Bbrcora r}oarrr4x-
Honerru.fi Jrtrlrrrl[ Jle?firrr upu6.uuaareflLrro ]Ia olrir.recrioi.i r;ry6uue lr: 1, uoln-
Ho cqrrrarr, AoBoJrr,rro 6nzartnlr ri 4eiicrnr.rreJrbrrocrr,r.

Xor.a Il I{ccJreAolraunoii o6.racrlr cuexrpa urrecrc.s AouoJrbrro 6o.rrruroe
ItoJrrrqecrBo.,rutturl, Iiorophle B Mal'HI{TrIotrI IIoJIe rrrrr}ra /IaIor Hoprra;rrur,rii
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l.prlrrJrcr 3eenalra, 71.na 6o.rrr,ruirHcrlla lIts IIIIX cuJIbr ocqI,IJIJIrlTopoB IIetrallecrIIEI.

Iloa'r'orry 5r,uo perueuo [prrlrerrrlTi] AJrtr oupcAo;rerrrrfl rpaAI,reIITa [IarHtrTIIoro

[o,,]rr roJrbno Jrrr]rtrtr rrB Ta6JI. 7-8, gnx Itoropr,rx 113I]ecrlrr'I cllJrLI ocI{trJIJrflro-

poR, xorrr 6orsutulrcrro arr4x rlrunii B l\IarHtrTf{orr floJre trofi.aar,IBacr aI{o}IaJrL-

rrr,rii at|ldtexr Seelrana.

,l[.na rcex arux .rurruii 6r,r.rr onpegeJrelr cpel]Itrfi {axrop jlarr;1e no rfoprryre

,),(t-_)_
t'-.)l

s(s f 1) -t(t+ 1) (12)

Iy:Is:Ia-tti +m+2)(i-fm*1):(i +t)'- *', I(i -lz+ l

la Anrr repexoAoB i*i, n'L->m*t, m-->m-1"

Iv: Io: Ia- ltiti+ 1) - m(m * L)l: mz,Ititi+ 1)- *(*- 1)).J

2i (i )-D '

c yrlsronr rleca r{a}r{Aoir cocranrnronlcii: arrolra;rblroro a${eHta 3eeltalta I} coor-
rlercrllrrr.r c ee trrrrelrcl,IuIIocrE'Io, Fioropafi Aaercrl $oprrynort (13) t381: AJLE ne-

pcxoAorr i-rj -r, !,tn-rm1-1,rn*rm - l ornoueHrrelrHrellcnluoctoii orAeJrL-

IrLrx r',ocrarlJltlmII\IIx

(13)

Peay.rrr,'r'arr,r [pI{BeAeHbI s 'ra6;r. 7 tt 8 con,uec'r'rroc rpatitoparrrr (gnz- g'nz')X2,

foAI{hIArr[ /IJra rlpflN{blx [oAcrIcToB IiallpEirierlllocrrr rloirfl.
Paapeuarorqafr cuJra ctrer(rporpa(pa crauur AJrfl roqHocrrr Il3II0peHuil onpe-

lqcnelurr,rii nlleAcJl. OHo;ro ,;rnurlil ltairlqlr.rl I( u H, r;ie {arirop "rlauqc ;1la
6onr,muncTra ruuufi 6nltaort e/{rrlltrIle (crr. ra6;r. 7 u 8) u cJryrlng uponalto,ur,lroil

OpUeIITaIITIE IIOJIfi OTHOCtrTeJIbHO JIyaIa 3pCIMfl, IiOIAa OTAeJIbIILI0 ItOIIilOIIClITLI

6.ueu71upyrorc.fl, oror trpeAeJr rorlrrocru ct{eqaercrl Il HarrpaBJIeIItltI IroB]lacralo-

rqtrx Hanprrnrcrrrrocrefr n BeJrtrrrtrHe, 6nuattorl 1000 ac. B ngpe rIflrIIa [I]aIirI'l(ie-
cr{rl I}ceIAa I{MCeTcfI CUJIb}Iafl [-I{o}IUoHeHTa, lITo To;Iie tloBeileT Fi I]oiI[;IieII[ro
Torruocru raal,lepenufi BcJrtrrrlrrHbr pacrqetrJleutr.fi B flApe rlflTria. Hpolrc rot'o, t{rIe-

ercg 6o;nr,ruoft Ila6lfo4atelr,ur,rii NlaTeptraJI, ,IB ItoTopoto BEITeIiaeT, tITo IIeIioT0-

pIJe JII4IIUtr T0p.EIOT B ,I/(pc ItIrHa qeTItOcTb CBOUX OrAe"IIblILIx IiONIrioI{eHT Ao ra-
noii c:reuenu, arro reprrercfl xapaHTepHaf IiaprrIHa <artoiitilr> R crreltrl)e, cHflTolI
AIEPE3 IIOJ],EPOT4AHYIO IIACAAHY, U JII,IIIIIT{ COBCET\I PA3IIbIBAIOTCfl. OCO6EUHO XO'

pomo 3ro 3ar\{erHo rra rleltoTopblx JIITITI{IIx n o6nacru ;ruuuft I( u H lr nrr-

uuli Dr,r.
I4a npnue4eurrr,rx rpariroB crleAyer, {To AJIfl 6ortueii yBepelIHocrIr n3r\t€po-

irr,ri.t rpa4r,ter{Ta tr{afulrrrroro IroJrrr cJreAyer r,IcloJIb3oBarb rlecra c rrau6o;rrruulrrl
nl)o/loJrr,rrbllr lrJrrr trorrepequbrr{ rroJr.strrrr, r4e ourn6Hu ualrepeuui]r trI[Ir[]IaJrLIIbIe.

HauLr peByJIr,Tarbr, rroJryqeHHr,re npelrtAe rlcero c rlarulrrolI)a{olr, rtoriaau-
rlaror, liro uau6onruee npoAoJrbHoe rr [olepeqrroe froJre ltcrperlaercfl llpeltrl]r-
trIeculerrr{o B tr o Jr y r e rr rr rrrrrrra. tr4a nrr.rucJrt;unii rr,rcot o6paaorairutii agep

orAeJrrrlrbrx nltnuft 6r,rro cqe.nalro 3ar(JrrorreHrre, rrro HaAelr{Ilbre pe ByJIlrarbl tIoiH-
Ho noJryrrtrrrr roJrLr(o AJTrr Nrol(eJrr4 r[oroc$eprr Brre il.rlrlla. floatorry onpeAe.rleHIrc

rpa/[rreHToB r{arHflrrro]ro uors 6r,rno cAeJrarro roJrbr{o Aflfi o6Jracrtr rIo.rIyreHII

rrflTrra. flpu arolr rrbr npeArtoJromlrJrll, rrro /{.trfl rroJr]Terrr{ Jlyrrue [o.ilr3ol]arbctl
[roAeJrr,ro Sotoc$epr,r, qer{ [IoAeJII]Io Ir.ErHa. Tpy4uo oqcIIIlrb IleJrttrIIIHy ourrr6-

rrr{, rtoropatl Boarrllrtlrer na eroro Aonyrq,crlrrfi, TaH I{ari r[rreu.recttrtc ]'c.norJrlrr
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r] noJlyrelrtr u3liecrrbl erqe rreHbrrle, aIeM l(Jrtr flrrrna. LIo cne4ye'r oTllertrTb, qro
B o6Jracr[ JInHuit I( u H clcl(rp rroJryrcrirr oqeHb crra6o orr[qaercfi or crrenrpa
$oroc{epu, oKpymarcqeii uarno, tr rroutr}fierr[e ur.rreHclrBr{ocrr,r rrerrpepbrRrroro
'cueltrpa B o6racrtr rIoJIyrelII{ orreHb He3HarrtrTeJrbHo, rre}r{Ay retr rraH clerirp
trilpa orJlr{rlaercfl orreub ctrJIbHo or rreflpepbrBr.roro cneltrpa c[orocSepu r{ crcrt-
Tpa rlo.llyrerlr. Itpolre roro) flcl.Io, rITo ecJItr 611 6r,rno BoaMolr{rlo [ptrN,reurrrE AJrfi
onpeAeJlelrurr rpaAIIerITa rroJltr B noJtyrel{tr rIoAeJIb IrffTHa Mumapa, aro o3rlarra-
;ro 6r,t roJIll{o ylleJr}Trte}trle trHTepuaJra ItbICor u, cJIeAouareJIL,Iro, yrlelrbmeur,Ie
a6corrcrsoii BeJruqurrbr rpaArreHra [oJrfi.
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13u6op rlacrll lroJryreHrl, I noropoii 6r,rru uponsBeAerrEr rralrellelrrrr pacil{e11-
'JIeII[fl orAeJIbI{LIx Jrnlltrii, 6rrl cgenan[prr flol[oqu Jrtrrruu irteJre3a ),"3g2b,2 A
rr Jltrrlrrrr rtrTaHa l, 3954,5 A - lropuaJrr,Hrrx rprirrrJreror], noropr,re o6ra4aror
6olr,mult MHolr{trTeJre,rr Jlau4e, flo rrr.r4y r{x ItoNrrroHerrr rroir{no 6sr.rro yctanoBurr,
O6'racrr' BAOJIb JlIrHlIrI C IItrCTo IIpO/{OJILHLINI I4JIu rltrcTo Tpalrcnepcanr,nrrrll aS-.{orrrolr 6ca 6neu4r,rllonaurrfi .

'.lnrirrrr o6paaonr yAaJrocrr orrpel{eJrlrrb Bertrrr[Hbr rpaAr{eHTa AJrrr Aryxo6.,acrci'i noJryrerru (npo4ouruor.o u rpaHcBepcaJrbr{oro no.rra) B rrrrrHe
N 166a/200957 u 4ra o4uoii o6nacrz noJryrerru (npogorruoro nona) rrrrrlla
.\l 1f)24/111057. tr{aucpe,Z.rr Jtrttu, trpoBoAuJrrrcb naft B o6Jracrtr nunuu I(,
f irH Ir Jrurrr{rr H. Peaynr,rarr,I trBMepeuzli uao6pa}r{e}rbl }ra $wr. 21, rAe rrpeA-
craDJrc.[Io IrSl:TeHerrtre r]eJr[ItltrIrbr Halrpfr?r{eHrlocrtr }rarHllTr{oro rroJr-fl c nrrcoroii.
(Itanr;1aa BeJrrrqlrHa trBrrtrercrr cpe4ueri Beru.rlluoft Bcero trBMepge]roro yqacr6a
",rtrrr,rui.) /(rx npo4o.rrbr{oro rroJr.E tr.rrrua N 1g2A rrofle otreHr] ,ugr"rrro y6rruaer:
c rrncoroii co cpeAHeii BertrqtrHort rpaAtreHra -0,2 ec na I xu. fl.sruo N1g2A
5r,r.T o 6o.,r,ue, qeM rrrrrrro Ni. 166a, Monrer 6rrrr, rroarol{y AJr[ ,,poAoirr,Ho'o
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uoJl.s pe3yIr,TaTbr, troryrleHHble trptr IroMoIqrI JIIrHufi TtrTaHa, cucTe\raTl{rlecKE

HIrffie, qeM trSMepeHz.rr tro JIutrtr.EM ,I{eJIe3a.

Oco6enurru .flBJl.serc.fl xoA BeilaquHEr Harrpfllr{eHHocru troJlr r} rparrcDep-

caJrbHoM a{{eHre trflrHa N 166a. flo.ue a,qecr ue y6r,rnaer c nucototi, a, ua060-
poT, pacTeT, AocTtrfaeT MaI{ ctrM aJI r,H oro SHarIeHZ.gAJLE JITIHI'Ir.r aJrIO-

MrrHarr u BHoBr, yMerrbmaeTc.fl, KaH yHaBhrBaIoT rrsMepeHufi BeJltrqurrr,r pacqerrJre-

uu.q runnfi K, u H, r{oropbre Aalor Arfl Harrpf }neHHocrtr aHaqerrne [puMepHo
1000 ec.

Sror oco6euHuft xo4 Hanpfl)r{errHocrtr rrarHtrTHoro froJr.tr B TpaHcBepcaJrb-

uou a$$ertre, HorAa Hanpfl)r{er{Hocrr, cuarrara pacrer Ao rrel{oropor"r Bhrconbr

rraA rpaHzrlet Soroc{ephr rr xpoMoc{epu (nrrcora ilop,aAl{a Hecr{oJrbr{rrx co'r
xzuouerpou), a rroroM uHorlb yNrelrbrrraercrr c rr,Icoroii (<lrarunurafl r{rrRep-

cun>), HaxoArrrcn B xopoluetlr corJracul{ c BepruxaJrbHbr}r paclpeAeJleHrrelr i\rar-
Hr{THoro troJr.fl HaA rrflT}roM, 3ra <rnaruurHa,rr EHBepctrflD Tax?r{e xopouo coBIIar

I{aer c uameii MoAenbro xpouoc$eprr HaA nrrrrroNr, rroJryareHHoii ua upe4cran,rre-
ttuit o rlogHtrI{HoBeuutr (Mocra) B JltrHu.flx K z H HaA n.srHo}r, T. e. oHa }ro}Ker
g.urrtlTbcfi. uHAEHaToportr (upxnuu trJrr r{ocBer{nr,rlr) peartux rrsrreHerrr,lri c un-
cororl Saan.recxnx ycnonrfi n aruoc{epe rra4 fi.srrrorrr. flogo6uafl [r{Bepcrrfl,
xar r\rbr yBtrAr{M AaJrr,rue [39], ruoxrer 6urs cnsaaHa raxir{e c ugMcrienlreM Ha-
[paDJreur{rr 4nuxteunfi n arnoc$epe HaA rrflrHou. Sror peayJrr,rar o6 urruepcuu
lo.rrfl 6r,ln uo.ryueH, rrpaBAa, ToJIr,Ho AJIfl oAgoro trflrHa, Ho rro xoporrrir
c[eHrporpaMMa]\.r c peSKtrMr{ o-xoMloHeHTar{tr B qerl(o Bhrpa}HeHHo}r

TpaHcBepcaJrbHolr a${enre, v. [ooroMy r\{o}r(Ho crrr.rrarr, ero AocraroqHrr
yBepeHIILIM.

B aax.nro.reHae naparpa{a o rpaAr{eure MarHuruoro rroJr.E cJleAyer or]\re-
TIITL, alTO e0ntr CpaBHuTb BeIurIuHr,I IpaAtreHTa trOJI.fl' ]IOnyqeEIIEIe tr3 XoAa Ha-
[pfl]I{eHHOCrrr MarHuTHoro rloJr.s c BhrcoTofi, To MLI BEAUrr, rrTo oHtr coBnaAaror
c oqeurtori rpaArreHTa, nonyqenHoftAJr.E.sAep ceME trflTerr, rrB r{BMepeHrrrt pacrqen-
JIeHr{.tr xarrbqtreBbrx rnuufr. r. JrfrHz'u H". 3ru BHaqeHtr.a Hecr(oJrbrio lrer{brrre
Beilrtr.r-r4r, orrpeAeJrenuux (upu troMoqtr rreptsoro ueto4a) Xayrractoiw n C.rrefi-
repcoM [5] u BapaHoBcnEM u Cteuauonuu [6]. flepnr,rft MeroA Xaytrac,a rt
C.nefirepca ocrroBau ua rpy6ofi oqeuxe AtrBepreHqua curroBhrx nulruii B rrrrrre)
TOrrHee roBop.tr, Ha llpentronoll{eHEtr, qTo Ha fia)r{Aylo Aec.sTylo qacrL paAuyca
trflrua AtrtsepreHrltrfl ctrJroBr,rx runnfi yBefiEqunaerc.rr Ha 7". Ma npoBeAerrrrbni
HaMtr trBl{epenuii naxnoHa crrrroBbrx :l.u:uuft }raA trflTrrorr r{ HeorrpeAeJrer{Hocrrr

xoAa cuJroBur .nuulrfi HaA .sApoM, BEAuM, qro aro rrpeAuonomeHue AoBoJrr,Ho
ucxyccrtseHHo. MeroA 3. A. BapauoBcr(oro r B. E. Creuauona, Horoprrfi oc-
IroBaH lra trBMepenr.Ex acaMMerputr I{oHTypa .r,unwit rrarptr.E Dr,r, tpe6yer
oqeHb :ro.urofi {usuuecHofi MoAenE AJrrr .flApa flflrHa. C gpyroft cropoHr,r, oqen-
xa rpaAtreHTa Iro uBMepeHuflM BeJlurraHhr pacqelneHun nutr.wfi. KaJlbr{trr B xllo*
r'roc{epe oqeur, rrpocra u ue rpe6yer Hur{arux oco6r,rx fipeAnono]fieuuii. f,to-
groMy B o6Jracrtr aApa rrrrrHa rraM r{a}r{ercg 6olee o6ocuonanuofi 4.rrn rpaAnerrra
MarHurrroro troJrfi BeJItrquHa AII/Lh<o,5 eclxu, rorAa r{aK HaA [onyreHbro,
lpaAr{eHr Moir{er 6rrrr, uopa4xa Hecr{oJrr,Hux Aecflrrrx raycca Ha r{trfio}rerp, rro

Moir{er Aocrtrrarb u tseJlrrqtrH, 6.rraaxux fi rryJIIo, rrJru Aarr{e r{Merr, o6patrrufi anart
(n clyvae <r,rarnurHofi nrrucpcnn>).
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SAKJIIOIIEHEE
I{APTTTHA PACIPBADJIEITT{fl MAIHI{THOIO IOJIfl B OEJIACTII

onr,rHorlHoro IIflTHA

Ha oclrone nptrBeAerrHbrx Bhrrrre trccJreAonauufi uarHzrnoro troJr.E r o6nactr'r
.rrflrHa r{o?r{Ho nocrpouTr, trpeABaptrreJrbHylo, cxeMarugecHylo ftapTtr}ry pactrpe-
AeJIeHurr caJIoBbIx nuw,fr, rrarHurHoro uo.rrr. flocHoJrBny 6orr,uuHctBo rroJry-
qeHHhIx pesyJlbTaToB trptrBoAET H trpeACTaBJIeHUTO o pa0trpeAeJlerrutr CtrJrOBbrX

tauuit B rrflrHe B BuAe Beepa, HaM Harr{erc.E I{enecoo6paBrrrr}r paccMorperr,,
Ir tianoii creleHtr orru.Iaerc.E aror (BeepD or cuJIoBrJx ntrHuft rroJlff MarHnrr{oro,
AtrrroJrrr riali oAlroro ua npocrefirlrr4x Dr{/[oR r\,rarHtrTrroro rroJ]rr.
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tbvt. 22. Clmonnre Jrr.rrrrr{ fioJrfi ilrarrrrlTrroro Ar4rroJra

Ha Sur. 22 npe4cranJlelr Beep ctrJIoBLrx tunnfr. rroJls Autrorg c MarntrrrrhrM
}IO]I{EIITOI\I A : 1O30 EC/C,+13, HAIIPABJIEIIHrIM BAOJIr HOPMAIIE X IIOBEPXHOCTN
Co.nnrla B rlerrrpe rrflTHa. B c.rry.1ng AzrroJrr,Horo rroJra EB c'fl.gw yrna Melr{Ay
pa[nycoM-BeKropoM u cunonorf nmr'meir c{ c yIJro]r Meir{Ay paAEycoAr-BenropoM'
u ropr{aouTanguofi trrocnocrrro cr:

,ILgd,: TcLgg, (14)

IrloxHo olpeAeIII{Tr, IIoJIo}fieHI4e AIrloJLs. Hau npz6ntrBIITeJrLHo rrBleCTIIo Ha-
[paRJreHrre BeHTopa rroJrr{ B pa3}rbrx Mecrax rrrrrHa (cu. {zr. 9). lrc.rrn rerrepb,
Bocnorrr,soBarrc.a {oprly.rrort $a) u fiorr,rrar];cfi onpeAeJrzrB (rpa{z.iecnralr
cuoco6ou) lra ua6nro4aeuofi xoH$nrypaq[r4 cr{JroBbrx ,r.w:ouir Mecrogaxo?r(Aerrtre.
IIaTHtrTHOIO AtrIIOJI.fi B ILfITrre, TO OItaSr,IBaercrl, qro oII AoJrlI{eH }raxoAr{rbcfi
ra y 6 oir o u o/-{ rr o r] e p x rr o c rr,ro rrJr rn a, ua r;ry6uue flopfl/Irra
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llcJrrrrrrilbr 0,2-0,3 paArryca Co,uuqa.3rr-r rrraqn'r', rrro ra rpa{uNc {rrr. 22

nyirirro 6u.uo 6rr trpor]ecrrr rroBepxrrocrr, rrrrrrra (rpauuqy Meir{ity {oroc$epol"r
r,r xporroc$epoii n o6.rracul rrnrxa) B calroii aepxrreii rracrr,I (BeepaD cr{Jrorux
.rrnrntii, r/le IIatrpfl)r{ellrrocrr, rloJrtr yrterrrJllraerc.fl c yneJrl{qerlrJerr paccrofrurrrr

.p or rreprrrrtansuoii ocu (ocu 4l,ruo,rn) rpaHrrrrrecrin Ha rroprrAor{ rrc^.rerrrree,
.relr u6rrrr,r ar{BaroprraJrr,uoi.i nnocxocrr,r Ar,rnoJrrr, rAe rranpflir{crrrrocrr, y6r,ruaer
lllorroprl[oHaJrbrro l,lp3, r. e. y6rrnaer rari, Har{ /lalor rraurr narrepeunt. 3ro
rr p o Tu r] o p c q rr e r\reir{Ay paclpeAeJreHrrerl ]r a rr p a n ;r e u u ii rraf-
rrr,rTrroro BeI{Topa Ha rroBepx}rocTr,I [.frr]ra !r x oirl o [r tr o Jr rr o ii u a rr p a-
)ri c Ir H o c r r{ rroJrrr c paccro.rrrrrrell or r{errrpa rrflTrra [ro]nHo 6rt 6uno rrbrrarb-
'crr ycrparrIITr, Lr3r,reHerrtrerr optre]rraqrrr,r AtrIIoJra ua 90o, rro aro r]rJ3brrJ&0r

IroBrire rpyArrocrrr, noropEre rror{a rpy,qHo ycrpaHurr,6ea npe4no.rroificrrr{fl o 6ont
ureii cnoirtuocrlr rIoJIrr rIflTIra, rre-tl rIo,rLrI Ar4noJlrr. floarolry ocraBrrrr [orta B cro-
pore rJorrpoc o rorrrroi,i Soplte rroJrrr [ [orrbrraerrcr{ Jlrlrxrr cylrNrr,rpoBarb }rarlrII

IIpt)IICTaIIJIeIIIIrI O (Ileepe) CIIJIODLIX lulruii.
IIc.,rn ucxogllTrr I,Ia rpeAcrauJrerrr.ri,i o llnuo.lrbrrotrI uo.rle, To rroirirro lrB nprrre-

.;r(orrrroro lrnle cofiocra]JJlerurfl ]Ialpau.rreHr4rl crrJrocrrx .nnnqii lt xo1a ltaupfl-
iriclrrrocl'r.r. c;r(c"rr&TL 3aliJrlortelrrIe, rrTo (RecpD ctrJIoBtrx nr.runi:l l{oJr}r{erl 6nrrr, nati
'6i,i 6o"rrcc rioru{crrrprrponaurrbrlr B rrcrioropoii n.rocnocrrr, rlei\r y A[ITIoJII]Irolo
)roJrrr. (X{alllr{THarr J,I]rBepcr,rrrD rr o6racru rIoJIyTeHr,I, rroJlyqs1l11x, tr3 !I3}Iepc-
Hurt naupaxrerrrrocrr{ troJrrr B rparrclepcaJrbHorr atf$exre firrHa N 166a, nsrre-
rialoqa-E TaHlIte u tr3 DepTI{IiaJIr,Hofo pacllpeAcJlerll{fl ]rIaIHrITrroIo IIoJI.s IIaI
rrflTHorr (napacrauue r{HTer{cunrrocrtr llrarrrurHoro rIoJIrr c nr,rcoroli), AoJrrlitla
coupol.loll{Aarbcfr u rlapacrallueNI tt.rlorrrocru crrJloBr{x nuulri'r c uL,rcoroii.

Crre;lonarerr,rro, (Reep)) crrJroBtrrx nrrruii na ue6onlurort nr,rcore na4 rparrrrrlcii

Qoroc$eprr u xporroc$epnr 6y4er 6onee nonqeHrpupoBalrrrnrrr. Itam rroItaBblrialor

li,ilpTbI IIaIIII,ITIIOIO IIOJITI COJIIIeTIELIX [fITeII, UOJIyqeIIFILIe [pll IIOIIOqtr [IaI'III'ITo-

rpa(ra, aror (Beep) n 6onrurmucrne cJIyrIaeB cocrotrr tr3 orAeJII,Hr,rx <r:py6oril
ol.rrorlbrx rnnniir. ltpolre roro, catr,Ilr [Iarnrrrrlbre r{aprr,r roRoptrr ]J TIoJILBy lr"ito-

criolo, orpautrqelrrroro cBepxy (Reepa) crrJror;brx nuHuii c trorrEnflcrrHoi.i ITJIoT-

rrocrr,ro ctrJroDrix ;[IIHnf{ }rcilrHoro nbrlle lpaHuqr,r soroc$epbl tr xpo}Ioc{epr,r.
3ro rrr,rreHaeT uB BtrAa o6nacrefi nropu.rnor,i IroJrflprrocrrr, traIeIIHo tr{a roro, rr'lo

tr 6o.rrr,muucrBe cJryrraeB aru o6racrn ofipylnaror ocrroBrryrc rroJrfrprrocrr, n r;r,I/lc
j{Jldrrrrbrx, ySnr{x uoneii, Brremrrfl.fl rpalrtrr{a r{oTopr,rx (rra cropone, fl]lorrrll0-
noroirinoii ocrronnoii noJlflprrocrtr) aunaer:ca, no rceI,l Bepo-rlTrrocrtr, Ivlecrorl rre-

peccrrcrrrrfl repxrreri rrJrocxocrtr (BcepaD c rroBepxHocrrro Soroc$eprr. Ec;ru 6nt

rrJrorlrocrr, cuJroBr,rx runzi.i c rr,rcoroii yr{errbrrraJracb rrcAJlerrnee, 6ee pealiolo
rrepcxoAa (uaupulrep, r(aft B [oJre AtrrIoJIn), o6lacrs ntopu.rrroii uoJTap]IocrI,I

4o.rrlr{Ha 6ura 611 6rrtr, 6onee muponofi.
O6paeno lroir{Ho ce6e upe4craBtrTr, pacnpeAeJrerrue cuJronrrx nunuli ria4

[fl'r'rronr B DtrAe 6o.nrruoro <rpr6a> (mrauHa l(oroporo nrlrtrercrt o6racrr,ro
lrolrr,rlreHrrori unorrlocrtr crrJroBr,rx .nuuufi). Cxelraru.recnoe uao6pamel{Ire Droro
pacrrpeAeJreHtrfl trpeAcraBJrerro na {nr. 23 (uacmra6 n uaupanJreHtrI{ Beprll-
riarrr,rioit octrr BrrarrtrTeJrr,Ho yne,nz.ren). Ha pucyrrrte o6oaua.reubr cuJroBbre Jrtr-

rrnlr (6o.rree Ertrplrr,rl{rr uuuunuz), onpeAeJrflroque peayJrrrtrpylorqee paclqerlJre-

rrrrc rrrrrrr.rii florJroqerrrrfl, TaI{ }Ite ItaK u o6racrl C troBnrmeH}Iofi urorrroctl,to
clr.rrol]br\ nnrrraii (r'ycro aanrtpuxonana). fIo-nuAulror'ry, cJreAyer rari?Ite
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.CII[ITilTI;r IITO IIOl}CPXIIOCTI, COJIIIqA ]] O6ilACTII II'ITIIII CJIEI'ITA IIOIIII,IiEIIA, iTAIT

aro ilriTertaeT r,r3 rra6JrroAe[[i[ 3{4eltTa BfiIr,colra lr II3 ]rerroTopr,r-{ TeopeTrlrlc-

crirrx coo6llalrrerr,rii 125, 401.

Ec.lu lcpuyrrrcrr rr rraruci{ rroAeJrtr xporroc{cpbr HaA rlrrrrroll, [ocrpoeIIIIoi'I
c L(eJrbro o6'urcrrerll,rr r]o3]rtrHrroBeHtr.fl ooo6oi,i {oprrrr rnrrr,ri,i I( n Il IraA lrtrrllorl,
To nrrAtrrl, .rto o6.nacrr,, orBerorBeIIHyro Ba BoBrr[nrrolJcIIJ,Ic (rlocra))? r\,IoiI{Ho oro-
?rtAccrnurL c 6o.nruei,i Beporrrrrocrr,Io c o6Jracrr,ro flol]J,rrrcrrrroii rIJIorIIocrIl ctr-

"TOBbrx;rrrrrlrii rrru c o6flacrr,ro, Jre]Haqeii uelruoro Br,rlrc Hee. HauoMrI,r[I, .Ito,
colJracuo rramerry flpeArroJroxterrtrro, {oplra ;runni.i r{aJlr,qufl tIBJI.flcrcrI cJIe/{-

orrr{err pc3rtot'o r,r3xrcHelltr.rl {nau.recxlrx ycnounii u roii o6,rracrlt co"IIrIcrIHoi,i

arlroc{epr,r, rl rroroporl Drrr Jrr{Hrrrr no3lrllrta]or. Ocrrorrriott npn.trrrorl SToro LI3-

Ierlellrrrr rroiiier 6r,rtr ro,ltt lto trIarHrlTlroc rIoJIC, Itoropoe rrJI[ oa]Io rI3rIeIIfIer
ycJIoriItI roBrrr,rnrrorlcrrufl ,rr.rrrr,rrli, rIJrI,I or,I(e.rrtrer - (sItpaIrupycrD ary o6;racrr,
trrT llOprrit.rIt rioii xpolroctfe1tr,r.

@ut. 23. Cxerrrar[secrar Raprr{rra pactrpegeJrerrrra Marrrr4rrroro
troJrE B o6ractra oArrHoquoro ufiTHa

B eaxflro.reHr{e cJreAyer rrarror\rHr4Tr,, arro n Hamefi pa6ore IIBI coBcej\,t }Ie
'Hacaerlc.fl noBeAeHrr.E MarHtrrHoro rroJr.fi B o6racra flApan.rITHa. Srolry cJrolr{Hol\ry
Bofipocy 6y4er rrocB.Errleua orAeJrr,Hafl crarr]rr. Haru ua6;uo4aretrurrli
[IaTepIIaJr raH]Ite He Aaer npeAcTaBJlenrzr? o paclpeAeJreHrrr{ crrJroBbrx nunnfr
n 6 o Jr e e R hrc o Hr{x cJro.Ex xpouocseprr HaA rrrrrgou (o6racrr Bogr{[rn-
HoBeHrr.fl upory6epauqen).

flpunoruy rny6oHylo 6.uaro4apnocrb qrreH-nopp. AH CCCP A. B. Cerep-
rrorly 3a BHr{trraHrre, fIoJIe3HbIe coBerr,r u o6cyrx4enl{e l\fHorrrx BorrpocoB nptr
rBbrrrorrlrelrtru pa6orrr. Tarxre [puuorrry 6narogapuocm B. JI. Xoxlronofi,
B. E. CrenalroBy, C. tr4. Iouacpny Ba r{errur,re coBerbr Bo Bper{fl o6cyxrgeuuft
pasHr,rx BonpocoB uacroxuleft pa6orn r H. logonutrr{oBy 3a rroMorr{b rrpu tleKo-
'TOp6IX BbITIIICJIeIIILfl X,
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AI{AIErrr,rft HAYIT CCCP

[I:] B]' CTJ,I f] I{ P bI}TCTiOtrt ACT P OOI,I 3I,III DC }iOtr O DC E P BAT O P IIII
Tou XXIII, 1960 r.

I'ESyIbTATII I,ICCJIEAOBAHmfI 3(DOEI{TA SBBPIIIEAA
B OAIIIOqHbIX CO"TIHBIIHbIX tIflTITAX

B. Iiyn6a

IJcnr uacroaqeii pa6otn - uayueHre torrttoii crpyxryplr ([otoc([eprn'rx lrrrrr'rii n a{{cx-
'rc Snepmega, IrauepeHrre BeJIr{qr{ELr a{Qexra Onepmega r} orAcJrlHr,rx rrfirrrax, AJrE

6onr,urr,rrrcrna I{B r(oroprrx rr3rlreprJrocL Marrrrrr}Ioe rloJre B pa6ore [15], rr rrayqenrre r.r3-

ilIclleutrfi cxopocreft ABI{)I{eHIIE B BaBr{clrMoclrlr or troJlox{eHr{E rrfiTua rla Arrcxe.
Tonnarr crpynrypa Jrr{Euil n aS{exre 3seprue4a. Ilorr,uroe

r'rao6paxrenuc Cotttqa, 6orruas Ar{c[epcrra r'r flpex(Ae Bcero (oporr{atr BrJAepinr{a rprr
xopomr{x arnoc([epunx ycnoBxfix rrosBoJrr'rnr.r ualr o6uapyrxrrrl, qTo, I{aH lrpaBr.rJ]o, n a{ipcr-
rc Snepuega Jrlrlrr4tr B IIeJIotvI rle cMelr{aerctr, }Io qro oua cl{Jrbrlo acrllINlcrpfiqlla. TaIt qro

clteilleH r{eHTp rff}Hccrrr JIr{ErrIr. Aclruuerpnvuatl Jrr.iHlrfi, Roropylo MbI HaBBaJIT{ 3a ee xa-
paHrepnr,lii rr,rg <Sra;rxoM), qacro [cpexoArrr B MaltcrrMyMe aifi[exta Drepure4a ts qerltylo

orleJrE,rryro cna6yro Jrr,rurrro - 
(crlyrr.rrrx), paccrorlrrr.re xotopoii or ucHrpa ncroauyrqerrrroii

Jrrrrrrrrr ilrorr{er rrpctsbrrrrarr, S n.nfcex. Flaupanrerure <([ramnonl y caMbrx cnJrr,rLIX r.ra rloro-
cr[epnnx.,rurruii (D,,e Na; b1,2,3 Mg) nporl,rnonoJlo]r{Ho IranpaBJrelrl{Io <{laxxor> y c;ra6r,rx

n cpeAHr.rx anrrr,rii. Cr.rctelrarr.rqecxrle na6.lrrogcHrlx (i[Jra]Hr(oB) r{ (crlyrur{KoBD rronaahrBaror
rrertoTopsre 3ar{oHoMc})HocTrr B }rx troBeAerIrIrr B SaBIIoI4rUOCTr{ OT rroJro}r(eHrrfi ITETEa rra ArrCHc.
Acraltlre:rprrx pacrcr c yMerrr,melrrreM r,rrrrerrcr.rBrrocrr.r Jrrrurrrr, <(p.naxHn> EBJrflIorcfi cJIoA-

c'rBr{er{,[,onnreponcrurx cneuleur.tfi JrrrHr{r{.

tr{ a uep eErrfi a {([err a 3 sep rrre4a. Bcc ll3Meperrr.{fi rrpoBoAr'rJrrrcr, rra

rrouon {oroaile(Tpr.rqccnoM crrer(Tpor(oMrraparope [20]. I{alrepeurrr BeJrr.rqlrHnr cMerleHnr
{-{errrpa rfl}r{ecrrr acl,rlrMerprrquoii tltnr'rr.r Aalor AotsoJrr,Ho qerr{o Btrpaxeurryro BaBrrcl4ilrocrl>

paAuaJrrrrrr,rx cxopocrcii or paccrorrHrrfi rrfirre or rIeHTpa plrcna (a). 9uuupnuecrlrM rlyrclr
no.fiyqacrcfi AJrE rroJroxrr.{re.rrnoii paglralrnoii c(opocru (a uanpaueur,ru or ua6rtogate,rrn)

sra saBr cr,rr\{ocrr, n ([oprrre ,f, : 2, sin cl, a AJIa orpr,rl{arcur,nofi cHopocrrr (n narrpaurerlltn

x rra6nroAareruo) n u,rtr1e ui: a(sinc f coso). C.ncgonareflbuo, AJrE a=115" o6e cnopocrlr

l)atrHbI Apyr Apyry.

NESUI,TS OF TIIE STUDY OII TI{E EVERSHED EFIIECT IN SINGLE SUN-
SPOTS, by V. Buntba.- The presenl investigation deals rvit,h study of the fine struclure
of the photospheric lines in the Evershed cffect, the measuremenl, of the Evershed effecL
in separat,e spots (l,he magneLic iields of mosi of thesc spots were measured in [15]) and
thc study oI the variation of the velocit,y of motion in dcpendence on the position of thc
spoi on the disk.

The f ine struc'ture of lines in Lhe Evershe.l ef iect.
The Iarge image of thc Sun, high dispersion and first of all shorl exposures during favo-
rable atmospheric conditions permiLled us to dclecl thaL as a mle in Lhe Evershcd eilecb
the line as a whole is not shifbed, bu[ has a sl,rong asymmelry, and l,hercforc the ccnler
of gravi[y of the ]ine is displaced. The asymmcbrical line rvhich, because of it.s charactc-
rislic form, we havc tormed as <flagi> at Lhe rnaximuni of the llvershed e [IecL olLen becomcs



a sharp scparate \\eal( line -- (satelliie)). Thc dislance of thc lal,ter lronr the ccrrter oI tlre'

unilisllr,berl line carr cxceed 5l<1r/sec. The direclion oI thc <Ilagsr> of t]re rrtost, irltense

plrotospleric lines (Dr,, Na b1,2,,NIE) is opposlte to thal, of thc <llags> of Lhe ueak lirres
alrd lines of ar-crage intensity' SysLcmal'lc obson'iiliotts ol llre <Ilagsr <rand satellitcsl sltos:

sonrc rcgulalilics in t,hoi.r behavior doporrding on ilre posilion ol the spol, on the disk.
Thc asyntmetry incrcascs lit,h clecreasirrq intensit,y of t,lro linc. Tlre <[lags,r are a result
of I)oppler li ne shift,s.

Measu rements of thc Ii vcrsh ed ei IecL. A]l LIte rucastttentcltts

n-ere nrafle fith the nes, plroloelectric spectrocontparaLor [20]. ]'lcasurcrients of Lhe dis-

placemell 6f thc ccnler oI gravity of t,hc asyrnrnelrical linc sltol' a raiher rvcll-delined

deporrdcnce of lhe radial velocity on t,]re dislance oI t]rc spob to thc disk cent,er (a.)' This

depentlelce rvas louncl empilically and lor positive (dirccted from lhe oliserver) radialr

velocifies in 2,f,: 2u sina, for legative (directed [otlro ohslrrcr), z" :1:(sinu* cosa).'

Conscquently l-roth velociLics are equal il o.=45o.

BBIInDIIIIIi

XorR qrrn;rteurlfl l coJIHeqi-Iblx tttlTHax I{cc.rleAo]}aJrlcb IreHoropblllII lla6JIIo-

AareJrflrrrr B r,rrrretpaJrr,rroNr cBeTe 11 -41, ocIroBIIbIe rIlleAcTaBJIeHnrI 06 STrrx

ABrr?rter{r{flx (eSSerrre 3neprue4a) oHaBaJrocL Ilo3i\IoiIiHhIrI rloJrytItrrL roJrr,Iio

lra ocEoBe cler{rpocxorflrrrecrrtrx uccireAoBa]Iurl. I4ay.rcnfle]I 3+6eltra Suepme-

j(a 3aHr{r\raJrucb B ocr{oBrrol\r 3neprue4 [5, 6], Cetrr-f{xron [7-10]' A6errlr
l|ll tt ltuurterr [12, t3].14x pesylr,rarll AoIJoJIbIIo xopomo coBfla,qalor: IIo ux
rrrrelrtrlo, Auulr{eHn.E NraTeptrfl B rrflrlre, peSyJILTaTorI l{oropblx fltlJlfeTcfl 3+-

Sertr SneprueAa, nporelralor paAuaJIr,rro fi ocu rrflrHa II npaHTtrqecIiIT rlapaJrJIe.rlL-

r.ro coJIHerrHoii norlepxHocru, B rlufitllr{x cro.Ex rIflTI]a B }IatrpaBJIeHI[tr or ocI{ rtlT-
ria, a B 6onec ur,rcolitrx c.rlorlx arhloc{epbI - IIaA rLflTIlorI l} }IaltpaI]JIeIIIrtr Ii ocl
rrflrrra, co cr{opocT.flIIII ]l cpelIIeNI oltoJro 1-2 ralcex.

I!c.rru cpaunrrrr, peayJrr,Trrpyrcqee rratrpalJlerrtrc AIiI,ITltellufl c HaTIpaBJIeIIIIL)I\{

cuJrorlr,rx Jrurrrrr:r rrarlrtrTlroro [oJIfl, rroJryarelrHbrx XeI:inolt rl corpyAIItrIiarlrr [14],

AJrfl Apyrax [flTeII, IIo]ItHo lltrAerb, qTO BeqecTlro AOJI]I{Ho, IIo 3Ttr[I pesyJIL-

Taralr, BbrTer(arb rr3 rrflTeH He IrAoJrb ctrJloubrx .rluHlrfi rloJrrr. fIpeArIoJIoiI{eHIIe

?rre A6erru [11],.rro y rrenoropbrx rrflTerlABtr]I{elrue uAer, Italt JraDa' crrycliarc-

rl(aflcrr tro Cl{Jrorratrr r}yJrrtaHa, erqe 6oJIlIxe yBeJltrrlullaeT yroJl I\Ie}r{Ay Iranpall-

Jrcr[rerr ABu]nerrEf tr ctrJIoBEIMtr JIuI{E.aNIU. 3to uporunopeqtrr TeopeTutleCIitrrI 3a-

K.TIIOIIEHU.g}I IUAPOl\'IAIHETUIiU.

O4uaxo Ao cux nop He cyqecrByer pa6or, B noropllx 6r,r gna oAHoro E rgro

?r{e coJrlreqHoro IIflTHa oAHoBpeMeEHo trccJIeAoBaJIucr, Italt llafIItrTIIOe IIO'[e,

Tari r{ ABu}r{efltr.a. floaroMy }raMtr 6r,rno uocraBJle}Io trccJIeAoBaHue I\rarIr[rriltlx
noJrer:i tr ABull{e}Iuii B oAuHorlHhrx coJrHeqrlhlx trflTHax, ItoHeqHoii IIeJrLm I{oro-
poro f rJJI.gerch corrocraBJreHue peBynLTaroB IIa6JIIoAeI.IuIl c reopertrqecHl,I]\Irl ]lLI-

BoAar\rtr o ABtrzfieHurr conHeqHofi I\{aTeptrE B IlIarIItrTIIo}t IIoJIe IIflTeH. flepnan
pa6ora [15] 6nrna rrocBfrqeHa trccJreAoBaHtrIo Hatrp.Ex{e}IHocret I1 Hou{r{ry-
paqur? rrarHtrTrloro IroJrE oArruosHr,Ix rrfreu tr uccreAoBauulo trarleHel{uit r{ar-

rrrrrrroro rroJl.tr c Bllcorofi IraA oTutlIE rl.ErHar{tr. I{elrrrO nacroaq,eii pa6oru nn-

Jrrrercfr Il3yqssra rollltoii crpylrTypnl llra:r.nfr. n e(p{exre 3nepme4a, trsllepe-

ntre rle;rnqtrIlbl a6+e6Ta EBepmeAa B OTAeJIrHLIx utrTHax, AJI;I 6olrruuncrna
Ir3 I{OTOpIirX rrSr\{ep.fiJlocr, Ir(afHUT}IOe IIOJIe, tr ESyrlgtra IIB}IeHelltrfl CItOpOCTeii.

Ar]tr?I{errrltr R SaIJr4Cr{lIocTpr oT IroJIo?I(eHrrrl II.ETIIa IIa Atrclie.
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|i 1. BbIBOP CIIDITTPAJIbHLIX yIIACTI(OB
rr [PotPAMMA IrADirr0llr]Hrrff

]l narueii pa6ore nJIaIllII{rI o6paaont I4Byt1zvrra" oAuIIorIIrbIe [flTIIa, rrpI,IIiail--

.{eiriaulr,re ri rrrrranr I{ n I ro Urcpr4xcuoli r{Jlaccrr{uliaqru (mr. [15J), Ha6.nrc-

ilerr.rrr nporloArrJrr,rcr, Il& crrer{rporptrr}e BarueuHoro coJIilerlr{oro reJrecrioII&
(EC'l') Hpl,rrrclioi.i acrpod)r,r3r,rrrecxoii o6cepnaropuu AH CCCP [16].

flpu r.ral,.1sHrrr{ Be.rrr{tlrrur,l a{t[ertta Snepuela Sncpureg, Cenr f [rrrou ir A6er-
TrI nptrllfl3r,IrlaJI14 cuoLI I,ISMelleHIr.fI Ii COJTIIeUTIbIII JITIIIIIflI\I, CHtITT,ITI B qeHTp(}

Ar{cria. OTlnario RcJreAcrB}re 6onrruoii paBperrarcrqell curr,r rr Ar,rcrrepcr,rfl cleri'r-
porpa$a ECT ncuorr,BoBarrr4e crrel{rpa coJlrerrrroro I{o}rrpa rrarr oIIoprroro lrpr'r-

BeJro 6br x 6orr,ruulr 0urr.r6rtalr !r3-Ba rolrrioi,i crpyxrypbl coJrrrerrrrr{x nurtrrii,
floorouy Hylrrrro 6r,uo rocuoJlbaoBarLc.tr Allyrlrrr crroco6oll zarreperrr{ii, r} Iio-
Toporl (]le[epalru).rr]lJrrrJlrrcb arr\rocSepurre Jrrrrruu. 3auertrlr, .116,

Hr,ruueu, xort{ r,r npr{}leHrlJr Nlero/{ Slreprnela, rorlb3o]la.[c.a JIIrIIr,rflNr]r arnro-
cScpu riarr otropHl,rl\lrr Jr]luurrrru.

H conianeuuro, rraAeTr{rrble arlroctfepurne Jrr{rrtr]a Bcrpeqarorcrl roJIbr(o B lipac-.
rroii o6racrrd coJrHerruoro cuerirpa, AJIrr lioropoii peurerrra c[el{rporpa{a BCT'
r{crroJrr,Byercs r IV [opsAxe, ]re]I{Ay rer{ rtari u cuuert n r}uoreronort o6racrnx
crenrporpa{ pa6oraer n VI u VII uop.n4nax (4.na },:5900 A Alrcrepc?rrr,

-0,29 Lluu; gr.q l,=3950 f 4ucnepcun -0,19 Aluu). C.regyer Barrcrr,rrr,,
AITO B COJIHEAIHOII CIIEHTPE OqEIII] MAJIO ATTIOC{EPTTTTX IUHTIIi, IPtrIOAIIbIX AJIfI.
Harrrrrx qereit. flpuro4nocu, prux unuufi oflpeAeJr.Eercff ycJrorueu, uro6r,r zx
urrTerrcultHocTr, He orrerrb cuJrrrIIo [re]IflJIac6 co Bper{eHeu (uoerolty JIlrHrrtr

HrO tre uo4xo4ar) u .rto6rt Jrr{rlrfl 6r,ura ue cJrr{mnor\{ AaJIeIio lr Ire cJrrrrlrlioilr
6.nl.rano or .l4illrepfleuoii .nuuuu.

.I[.ira rsnreperuul a$Seuta SnepureAa rraAo r116pam coruequDre Jrr{Htrl,r, ue.

lo/(lrep?Henrrbre r\rarlrurHor\ly pacqenJrerrurc. Ho ranrrx nunuii: n ine.rrroi;li

rr ripacuort o6racrax clertrpa oareHrr trraJro, Lr roJrbno ptrAolr c oArroii rr3 rrlrx,
a r4NreHHo BoBJre Jrrrlrltrr I5961,508 A Fe, ?]5F t- fsDo, rraxo4nrcq cra6as
aruoc{eprra rr rrlr:arfl }" 5692,429 f,, urrrerrcullrrocrrr rroropori, oAuarro, rrerrflerc.a;

r) 3aBucrrNrocrr{ or arlroc{epnr,rx ycnonuri. (Hegaueno or arofi rrapr,r rulrlrii .ue-
.']li]1rT TAITiI{E HECITOJII,ITO TTUTTUTT ZOIItr3OBAIIHI,IX OJIE}IEIITOI} 

- 
B OCIIOBHOIIT

Sc+ , .11g l\lo]rter npe[craBn.rlTr, trnrepec /(Jrfl Aallr,]reiiruero lrgytlgLrm troBeAe--

Iilr.fl ITOITOB n rrarne.)
ttan rr,rscuuflocb B npollecce r.reueperrui.i, JruHurr I 5691,5 f, rre o.reur, uo4-.

xoAr4T AJr.E r{ccJreAosauuri uMe}rHo EB-Ba rreperrerrHor? urrreHcrrDuocru arlrocSep-
rroll nllHnr.r, r{oroparr B cyxyrc [oroAy 6rrra o.reHr cra6oii, Tan rrro B rlt][re-
peHrr-rrx ro3rrr{HaJru 6o.rrr,mue oruu6xu. floarolry D IiaarecrBe ocuonuoii o6na-
crr,r AJrrr rra6rrogeuufi o{Sexra Enepme4a 6u.na nr,r6paHa o6nacrrj crrer(rpa onoJro

tantuii D,,, uarpufl, u Ba ocHonuym Jlurrrrlo AJr.fl trBrleperruti nanta JrrTrrtrE

l, 5927,800 [ c oueur He6orr,muu pacnIerrJreHtreM B ]\{arrrtrrrro}r noJre. Pa4oru'

c aroii ntrHrrefi HaxoAtrrc.s oqenr, xopolua.fl JruHurr aruoc$epu l, 5928,296 A.
Hpolre roro, B Aaurrofi o6nacru ecrr, u rrecrroJrbl(o ;rarruli c upocroii napruuoiii
pacqerIJIeIIutI B I\IaIIIUTIrot\{ trOJIe, I{OTOpLre I{OTI{HO TCIIOJIbSOUaTb AJIfI rISrIe-
peuur:i rrarrinrrroro rroJrfl, ecJru rre yAaBaJrocr, cHflu, Jrrrrruro I 6302,5 A u
rlrIIIoJIHtrrr, nclo nporpallMy. Xapaxtepncrrrrirr orrrx ruuuii rrpI,tBe/{errL[

n ra6.u. t.
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Itpolle roro, cal{z JrrrHr{u rrarpurr Dr,r, fl/{pa rtoropbrx noaHlrr{aror B

Hu?r{Hei.ir xporrocdepe, Moryr Aarl AotroJIHIrreirEHyrO uH{opuar4uro o ilrrtrir{e-
trtr-flx ila 60.rrr,uroi,i rrbrcol'e.

.{ononuureJrr,rro 6hrJra rar{me BHrrloqeua B rrporparrlry Ha6rroJ{errltii o6-
JIaCTr, ilIilIlrL H I{OrrIiISOBaI'IHOTO XaJIbI{trfI, I{OTOpafl UBJrfreTctl

xopomzrr BbIcorIIrrIM (3oHI{oN{) AJIfl corlleqHoft arMocoephl (crl. t15l), Ans
TOIO IIT06I,I UI,IETI, IIPEACTABJIEIItre O COCTO'I}IUtr XPOilIOC{EPTT B O6JIACTII fIflTIIA,
trrrorAa crrtrNraJracE, Talt)ne ilu]s^Ii.fr Ha.

LIro6u olpeAeJrrrrb HaH paAEaJIr,r{ylo, ralt E ra}IrerlqlraJlLHyro rior[[orreHTy

/\Bulnerr]4.tr, ec.Iltr IIocJreAH.Efl cyqecTr]ycT, AJI.fI Ha]I{AOrO rJrIrHa rry?firro 6brJlo

rroJryyrrrb $orolpa$uu ceptrtr paspesoB rlptr IqeJr[ ctreltrporpa{a, uapa.rr.rrenr-
rroii paAuycy Conuqa, tr rpu rqeJrlr, neplerrAr{ItyJr.apHoii }i paArrycy. B Haxr4oft
ceprrr{ AeJraJrocb rre rrcrree rrfrTtr paSpesoB rIpE oAIroNr Ira[parrJrcHtrtr qeJrtr
(orr. It5J).

Enrna cgerarra rorrr,rrna oAlroBper{eHHo co clexrporr rrflrrra Sororpa{upo-
BaTr, rroJroH{eHtre rqeJrr{ c[eltTporpasa ornoclrreJrEHo trflrrra IIpu [onrorqtr
lrJrocHorrapaJrJrerrr,Hoit [Jracrtrrr]rtr, Har(JroHerlrroIt uoA yrJrorr 45" m croflrqefr
lrepeA qeJrLro. fl,nacruuna 6pocana cra6oe r,r3o6pa[teHtre Irflrr{a B oco6y0
l{arrepy c r-ruTr;ro, rrso6paHalolqyro qeJlb tr TorrHo coBIlaAaloqym c fioJro]ne-

rrr4err qeJrrr. Ho unacrunHa, xor.B I{ AoBoJrEIro 6olrruoft ToJrtqtrHEr (-10 u"+t'),

6rrcrpo HarpeBaJracb I{ rlopruJra trBo6pa}Hel{ze /{eraJleit na rqe.rru.

TaHuru o6paaol,r, MaHctrMaJrruafl rlporpaNII\,Ia Ha6rIoAeHEIi Br(JrrorlaJra B

ce6s creAyroqze orrepaqutr (Ha[[carrbr D Toft [ocJreAoBareJrbHocrtr, nan oHr{ trc-
rroiutflancL):

1) aapuconlta [rIrIIa I{ Bbl6op rroJlo}I{ellufl paapeaon;

2) paapesu D o6racrr l, 5690 A, rqe.rrr rapaJIJIeJrbHa .R: a) 6ee nonapou4-
lofi HacaAKv, 6) c rroJlrlpol{AHoft uacagxoft;

3) paepeau rr o6Jracrtr Dr,r, qerb rIapaJIJIeJIbIra.R: a) 6es nonnpou4uofi
rracaAl(rr, 6) c uorapozAHoiil HacaAl(oit;

256

Ti

Ni



1r) paapcer,t B o6,uaorr I6302 A, rqe.lrr rapaJIJIeJILtla 1?: a) 6ea no"'rapon4-

Hoi,i rraca/(rul, 6) c noJI.rIpou/{iloi.t uaca4ttot:i;

5) paapeau B o6Jracrrr H Ca*, qe.[], rapaJIJreJIbHa .1?: a) 6ea rIoJItIpoIIA-

noii rraca4xu;
6) pa:peer,r n o6.uacrn I-Io, rqerr, rapaJrJreJrr,lra /l: a) 6ea nonapou4noii

IIaCaAltrr;
7) paapesr,r u o6nacru 1,5690 A, u1enr, relrrclrArHy.rrr{plrtt Ii.R: a) 6es no-

.napor,r4rroii rracal(Hr{, 6) c uo.u.aponTlrrotlr Iraca4noii;
B) paapearr rr o6nactn Dr,,, rqenr, [epler{Ar4nyJrrrprra H fi: a) 6es norrrr-

pou;1r,roii rrncaAr{rt, 6) c uornpolrArroii uaca4Hofi;
9) paapear,r r o6.rracru I 6302 A, rqenr, reprenArrr{yn.rrpua n fi: a) 6ee uo-

.nxpon;1rroii nacaAnrr, 6) c rorapou4roii rraca4rtoii;
10) paapeau n o6JracrrI H Ca*, rqeJrl reprelrAlrl{yJlrpHa x ,R: a) 6ea rIoJirI-

por,rgrroii rracaAnr,r, 6) c norapon4nor:i naca4noli;
tl) paapeasr u o6racrr IIo, rqe;rr, nepreHl{fir{yJrrrprra x 1?: a) 6ea uouxpouTl-

r,roir naca4xa, 6) c noJrrrporlArroi,i uaca4xofi;
12) uonyuerrrle cler{rporeJrtrorparlu Cornqa B ilyqax Ho u K Ca*;
13) l;apr,rconxa Bcero Connrla 4na 6uc'rporo olpeAeJreHrIfl [oJIo]r{eHrrB

rrrrrrra (to,rnoe [oJroEterrr[e onpeAeJr.fIJIocb no SotorenuorpaML,Iail{, c}r-ETr,ri\r

r Cl,rirreuee);

1.1+) cepwr pa3peBots Ha ilIarrlltrorparle.
Itani4ar rrJracrr,rrrna coAepiriaira ABe-rpu crrenrporpa]\{rrbr rt $ororre'rpu.ie-

cr{yrc rxnaJrrry. R rrorrqc Ha}r{Aoii ceptrlr crrurlaJlcrl Iipat AucHa Connrla upu

/.U])/X IIIJIPIIIIAX trIEJIII AJI,fl ONPEAEJIEHTfI UEJItrIIUHI,I PACCEflIIHOIO CBETA. CTTUU-

rir.{ /{eJra.rrr4cl, u 6o.ur,runncrBe clyrraeB IIa nJracrnHltax Ilford HP-3, D HeKo-
rolll,rx cJryqarrx Ha rrrracrrrlrnax AgIa Rob Rapicl, Agfa Blau Rapid, r npo.rrB-

.TTen[e l]eJlocb Irpr{ Ilorrorqrl cTarlAapTHoro [po.flBLrTeJIfI.

Pe4Ho yAaua"uocb rlbrrro.rrirr4Trr troJrlryrc illlorpar{Nly. C"nepyet }rarrolrHr{Tb,
rrro l{"{,I rroJryrlerrrr.E xopo]xero Ira6[rolarcilbrroro MaTeptrara Hy]r{I{o, .rro6rr

rJbrrroJrr{.EJrocl Hecr(oJrr,rio yc,rrorllrii, ocrrorlrrbltrrtr rra ItoropLrx -flnJr.rrrorc.E:

a) xopotree riarrecrrro nto6parxerrri,i, 6) rra.noe Apolnalrue raao6pamerrran.

Han.rryvurue ycnoBrr.rr rra6,irrogerrus na ECT }tprrucltort actpo{rusn.recfioiil
oScepr;aropnlr 6r,rnarcr Becrror"r Ir n Itorrqe Jrera B yrperlutre tlacrr, rro Artrrcfr
oHr,{ He 6onrrue o[Horo, uriol'Aa Alyx rracoR. r{acto rtptr ]rtllroJlrreurrtr Drr,rx

Irryx ycnoBuii <a>> tr (60 rre lbrrroJrrrflrorc.rr Apyrue rieo6xoguur,rc tpe6onarrlra,
Taltrre, r(alt HaJrtrrille [trTrra, IroAxoAtllqero /uIfI plccJleAoBarll{.fl ]r rryir{Hblx rIoJIo-

ir(errl,lfrx IIa I{r4clte.
flpulrepno aa t2 lrec.sqeB lla6Jlrolqennii (r 1956 v 1957 r'r'.) 6r,I.uo currro

l0rpynn coJruerrHr,rx[rrre]r tuua G, H, I u ilpl{ DTor\r rloJlyqeno 12 or4e.rrr,ur,rx

cepiari paBpeBoB (nexoropr,re rrrrrra Ira6nro4anltcb,(B& paaa), coorBercrnyrc-
rqlrx optreHraqtrr{ r{e.rrtr BAorrb u trotrepeH paAtryca coruqa. Itponre roro, 6r,uu
IIOJIYAIEHI{ CIIEI{TPOTPAMMBI 19 IIflTEII, O6PAAYTTqIIE 26 OTAEJJI]IIBIX CEPTAfi

pa3pesoB IIp[ Op[eIITaI{r4u IqeJIII TOJILKO I]AOJIL TIJII4 trOtrepelt CoJIHeTI}IOIO pa-

Aayca u trpoxoA.fiqtre roJrbr{o arepea I{enrp rrflrrra. B o6qeit cJro}r{Hocru Arrfl uc-
cJre4oraur[.fl cxopocteii tr{ MartrurHl;Ix uonefi rIflTeH 6r,rno irannn uo.iryueno ([oro-
rpaSn.recxuM tryrerr onoJro 700 cuenrpaJIr,IIbIx paBpeBoB trrrreH u paaur,rx o6;rra-

crflx cneHTpa.

1 7 l,LrBec,urfi Hpr,]ircr{oii acrpo0r.r3u\ccr(0fi oocepBaroprru, r, xxIII
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$2.TOHTIAflCTPYKTYPAJII{H'IfrBE@OEI(TEEBDPItrDAA
a) Ha6urogeuua <<{tla?fiKoB))

flpem4e qeM trBMepflfr cueulenue tunwfr n a{Sexre 3nepme4a, Hy}I{Ho IIsy-
qnrE xapaHTepEhle cBoftCrBa roHHOfi CrpyltrypLl .nznur'1 R
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2,5-51 ?-ro 

l2240(746

Eyrr6a r957 5,9 22 0,29
1.,

5900 t-2 10,5-t l84o

Ha6,rrrcllaTerb

Snepuet

Cesr-

erolr e{{enrc.pra roHHa.E crpyl{rypa cpaay 6pocaerca D I.'IaBa, IiorAa rta6nro-

Eeqrnfi BeAyTC.E trpu XOpouux uao6pameHuflx u IraJIolI ;1pOiItaHI,Itr, 11prl llo-
Morqtr Tagoro 6onr,rnoro rr r\[orqHoro u]IcrpyN'IeHTa, naltllNl rtalrflercrr ]lCT.
flpernnlre na6.rrro4areru lre o6paularu IlIlrINIaIJl,Ifl na rfoplry .nanr,rii rl a(t-

{exre Sreprue4a. I4x uero4lrxa
cI,er\rrtll u rrSn[epeHufi 71a;rte ue
rtoBBoJlrrJra [ocraBIrr.6'ratioit
Bonpoc. B ra6n. 2 (noroparr ru-
Jrfler ct p aclrrup eHHoli la6rLrrqefi
Itun,rtena [12J) upureAelrr{ oc-

IlollHhIe TeXHUqeCH-tre l(alIIILIe
o npelr{Frlrx trB}repeHrr.rrx arfrlerr-
ra Sneprue4a n cparlHenur,r

c l[arrr{brrrrr rracroaqeii p a6 oru.
U e npelr{Hrrx ua6rro4areneli
carrrrfi 6orr,urorl rrrrorpyNrerlr

ucrroJrbBoDar Ceur-,(nrou (XtIa-

ynr Br,ncon) : y nero rtan LrBo-

6paarcr'rue Corrrqa, rali rr /(r,rc-

riellcrrr (3-l:r ullr 2-ii uopa4oH porucrrill) orrloctrreJlbI'Io BeJItIiir{, uo al{crlo3llrlr,Irl

y rlero 6trnn uop;r71rta 1-3 ar[rrr., rlprltlerl rirArlponna 6rtra ]IerotrIIoI"I, Iialt

l/-il---r-
I

@ur. (. Sa.pucorna <([r.raxrronr B rpytrfle
.}o 159a/l 20957, X" 5927,8 A
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rlrrtror{aer 14B ero pa6orr,r [9 ]. It]rolle roro, oil crrrrlItl.Jr rIe Irccb ciloliitp tittrrlil,
i\ Jrlrrrrl 1{e6oJrr,iuym cro rracrr, onoJro caxroii I'pautrqbr Ilrlrrla lr (rorr-ro(icptr.

V SneprueTla RrJAepinttr{ ral{}r{e n 6orrutrrrrcrrJe cJlyqaeB rrpeIJLIruaIor rlo.]rrlIIII)rrbl

rl]lr{ yrreperruoii Aficilepclrn. SnepureA rr3]\{ep.aJl cr{elqelltre JIuHIrii, ito}I6L,IrII,tll.yr{

nerarunttr,rri ctrenTp c rro3rlrr{r}Irr,rr\[. flpu tartolr r{eroAe Irpalirl4rlecl{lr IIe IJl,]-

.sr3Jr.frcrcfr aouMN{erplrfl JnIHtru. A6ertu, ItaI( I{ Cerrr-,(xrort, cIIlr}'ta.II IIe l}ecr,

cncl{rp IrtIrHa. I{rrrl,tell Ha6IroAail c HaIIrIeHLIuefi Altcflel]cuei,i r,r npa 6o.rr,morr

Apolr{arruu tr306paH{euuii (c aMullrryAolt ApoH{alrtr.rl B cpeAlIcrI or 7" 4o 10").

Itpolre roro, Huuuel{ AJIrI trBMepeHtrIt uptrNIeIIrIJI NreroA Sneprue4a.

tr{a nprne4etrnofi ra6ruqtr acurt 6onsutre trpeuMyqecrlla creltlpolpaSa
ECT ltpnucnoii acrpo+rratrrrecxofr o6cepuaropun. He roJIEno 6o;rsrune r.rao6pa-

lneHl{fl Colurla (rtarepr,ra,n rroryqs11 uplr uao6pa]I{eHtrtr Conrrqa -30 c,u), ucr

u 6orruran Aucrrepcirfi z npelnAe Bcero r{oporlta-rr BbIAcllE(I{a llplr rlaJrorl Apo-
ifiaHtrrr tr xollourrx ycJroBi{flx Ha6[roAeHuii (iroroprre rrecl{oJrr,Ito l]aB yAarJaJrocb

IrctroJlbaoBarb), [oa]roflaflrr o6uapy]fiIlrb, qro, I{aH .[paBr'rJro, B a$$ente Srlep-

meAaItrHI{.gBI{eJIOI{HeCN{elqaeTC.E, I{OUTOOHaCIIJILHOaCUMNIeTp}IaLlJat
TaH qro cl{etqen {er{Tp r.fl?r(ecru JrtrHrrtr. AculruerplrqHatt JItrIra-s qacro nepe-

xoAtrrlr r{anctrn{ylle oS$exra Errcprue4a R rlerlto o rA c JI e H II y Io JII,IIIIIo-
(c 11 y i. ]r rr H), paccro.Elrl{e xoroport or l{errrpa Herloauylqelrrlor"I JIIIrlr{!r

coorBercruyer cr{opocrrr onoJro 5 r;u/cen lr 6o.iree. Aczrtuetpu.a JII{III{I{ Ir a0-

{eHre Euepme4a [Nreer orteHb xapaxreplrblfittt4, .l,I rIaCrL IIa.HvIIIl o6;ua4arclqefi

rar{OIl acl{N{tIerpnei.I, 6rua r.rallr,r }IaBBaIIa <{ , a 7K It o N{) lI3-3a cRoelf

rurruqrroii Sopru,r.
<@raxrnz> r{o}r{rro xopoilro [a6ilroAarr, y Bcex {otoc{eprirrx JIrIHrrft ]:l}r3y-

aJrr,Ho, ecrrlr roJrr,Ho Apo?r{aHze I'Ie flpeBocxogwr 2-3". Ha Snr'. t upule4eru,r

Bapr4coBr{[ rrrrrltrrHhlx (6rra]HHoB), I.Ia6IroAaBIrruxcs 1"2 ceuta6pa 7957 r.
rr rpyil[e N 159a. Montuo nprrBecrr{ u Apyr]4e rptrMeprr Buayarlr,rlbrx l{a6nIo-

AeHiTii (Olarr{fio]rD. Bo npeua npocl[orpa crreltrpa n 6o,nlruefi rpyuue flfllelr
IJ ToT ?Ite cat\Iblr-r AeIIb, Il cpe4ueft qacTfl rpyttrrhl - 6Olr,urofi, pacrIJIeueII]IoIf

noJryrerr[ c ]rec6oJrr,HtrN{rr .rrApail{r{ u 6r,rctprrltz IrBL{eI{eHr{flMtr B ltolr{urypaIII4I
uAep - rra6JIIOAaJIc.E paBpIiIIJ HellpepbllrHocru Ha rpaHurle <rfnarXna> (Oxrru-

BaJrer{rna.E c6opocrl -2 nu/cen), noropr,rii trcrle3 llepeB 2-3 uun. fipu rrtra-

reJrr,Hoii rzAr{lloBr(e tr [orrBuJrc.rr rJHoBr, u coce4ueli tlacru rIoJIyreHU ua 2-3 rrrurr.

tlepea 5 unu. rroflBr{Jrc.fl nour,rii paapbrr} rrenpep},rBlrocrtr Jrtr}Il{fi (<{naxtnu>

rro o6e cropoHr,r Jrr4r.r[tr) Ha rlpemrrer{ Mecre. Itax upanuJro, cal\{hre 6orr,url're

((trra[{Hrr) c caMbrr[r{ 6rrcrprrlru tr{BlreHeurltj\,Itr }Ia6JrroAalorc.fi I] o6,[acrt{x o 60-

raro pa3B!{roft rrofiyreHr,P B 6onr,ruux rpymlax Ilrrrel{ (Slrr' 2).

IIpu ouenr, xoporullx ycJloBtr.fix Ha6[IoAeHtrft t3 cenrs6px t957 I'. Mo]ItlIo

6r,rno ua6nroAarr, B roii )He lpyrre N t59a rollltyrc rpaHyrlrlqlloHHylo crpyl{-
rypy <$taxrna)), rar{ }ne HaH rr rparryJr.rll{I{oHHyro crpyltrypy ocnonuor'l ilr1,rtwfrl

BoaJre Horopoir Boarrrn (d)ramorrD (n uoryTenu [trrl{a). Ho ereueirrbr gToii

rpaHyfl.sr{trg 6r,r.1u 6otuue E rrr\{eJru r\reHr,mylo rrJrorHocrr, (uaxoArnacr, ua

6orrrue,r,r paccror{I{I4l{), ueru n {otoc{epe. OHOJIo 10 qac. y Toro }I{e tr.arHa

o6pa3oBaircfl 3 rroJryrerrtr (BaJruts)), rge n 6onee ret{Hyro noJlyrerlb trpoHI{HaJra

6olee apxax $orocSepHa.fl lIareptra. Hor4a IqeJIr, cleltrporpa{a trepeceltaJla

oror (aaJrtrBD, To (d)iIaE(oItD, I{oropllit s etoft qacrl{ rlflrHa, HaH o6bluHo, I'Ia6[Io-

AaJrcfl, B rroJrocne 6onee xpHoro rretrpeprirBHoro Soua Soroc$epnoro ((3aJrIrIlaD
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6lrn peafio [pepr]arr II r,rrrcJr NeHblree cireqelirre (r[ur..3, nnepx),). Tor;rie ca-
nruit erlitfert'r lIo?I{Ho 6r,rro na6"nro4arr, n6nriarr BalaArlor.o r{]lafl coJrHerrHoro /Ir.r-
clta, rrpl,r rqciltr, cronrqer:r rrpaHrtlrrecrirr re]lrreHAr.rrr]r1sp*ro ri paArrycy Co.lnqa
(Sur. 3, nulrey). B crorl cJryr161. oclroRI{oi,i ((bJrairiorrD ronatsr,rBaJr i{Blrifie}rrrc

I
3o

(Dur, 3. Sapi.rconra <rfnamxonl B (3aJrr,rrle) rporoc(teprr, BBepxy
nrrn rpyrrrbr N J59a/130957, rners ll n, rnlay _ X/i50957,

nlers I-B

B IIa[paBJIe]IrI[ H Ha6rrol{arerro, Ho A]ilrir{e}Ifle ]J (Ba.u[BeD, nrrAr{r{aroporr lto-
TOpOIo flBJrflJICfi (crryTrlr{ri), ulreJro o6parur,rit anarr.

(Doplta <t[la;nna> Ba]lrrcrrr or oprrelrrarltrtr qeJrrr cueHTpor.paSa o,rpocrare"ur,-
no paAuyca Connqa.

v cznurr,rx {orocsepnux nuuuil, Halpurrep y .rprrnJrera rrarulrfl b1,2,3
EJ'E y 4y6tera rrarptrfi Dr,r, rrol*uo R r{ecre }rartcvrryrra a{$exra Dacpruc4a
(n ua*currryN're actrrrl,rerpnu) .racro Ha6rroAarr, cna6yro ,arororarpr, (<r!ranron>)
B BtrAe roJrr,Ho He6orbtrIoro paBrlr,rrtrtr -EApa Jrrrrrrtr{ l rrporrrBotroJro]r{Ho}r rra-
IIpaBJIe]ru[.

(Dororpa{nqec*trM rryrer{ <r}.nanrnul rra6[roAarb rpyAr{ee tr xopo,otre crrer{r-
porpaMMBr r{O?r{rro rroJryrrtrrr, ToJrr,Ho IIpu HarilyqlrEx ]4 ctroHoitHefi[rx uao6pa_
)I(eEurlx. Ha cnexrporpautrax, [otyr1gp11n x IIpn Barrerl.roM Apo]naHtrtr, <Slarx-
I{xD rep.frror cBolo xapanrepHyro t[oplry n Jrn1nfl rrorrasbrBaer nurur, HeHoropyrc
acrrMrrerpulo: Halr{erc.fr, .Iro oua 4elic,rrurenr,Ho cr{erqe}ra B r{eJror{ (r}ur. 4).

cne4yeT orr{err4Tr,, rrro rrptr cr{crerraTuqec^ux na6nrogerrrax <$.rra,rnon>
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(Dnr.5. flepexog <ipramxa> s cua6ufi crryrrrrrn



(Dnr. 6. flepexog ((bnaxrtoB) B crlyrHlrn uprr pa3peae, treplrerAl{I{ynrpuo}r
coflHerrfloNry paAI{ycy



y oAIlHoqHBIx fLETeH BprsyaJrr,rrbrl\r u r.rraBr{r,rr{ o6paBorr {rororpa{lt.recnrrrr cno-
co6ol,r o6uapynuruarorcfl rrexoropr,re BaHouoxrepHocrr{ BaBlrcr4rlocrtr {oprru
<{naxrxar or paccrosr{rrrr rrflrua or r{errrpaJrr,rror.o rrcpr{Ar{aHa. rlplr opnenta-
r{trtr qeJrrr c[enrporpa{a oI o Jr ]; c o Jr r.r e rr rr o t o p aA rr y c a, rtorAa
rrflTrlo orrroctrreJrbno 6rueno x rleHrpy Ar{crra (10-20"), aclrltucrpufr rr[rrrur
c.ra6ee nbrpaxelra, rreM IIa 6onee ganentrx paccrorrHr.trxi I,I (crryrlraltll [palirrr-
qecl{tr rre ua6lro4aerc.n. Ha paccroflr{trflx or{oJro 30o acurrnrerpzn 6o,tr,rue lra
cropoHe [flrrra, 6o"ue e 6t r{3nort n r.ra6Iro4are;rrc (6;rrntrte H r{e}rrpy
4lrcrta) , u IIepexo^r,lT Saret{ n c;na6r,u1 (cIIyrHIIn), paccro.qHr4e Iroroporo or oc-
IIoDIrofi Jll4rlr{tr yBeJlurlaBaercfl rro nrepe npz6;rtr}r{eu[fl I( rpauur{e [oJryrcrri{
rr flApa ({ur. 5). Ha rporrnono;noxiirort cropoHe rrrrrHa acrmn\rerpr,rr rr 0 H r,-
ur e, rr (crryrlrrrn)) oqeHb rpyAHo sarrerurb. flpr eqe 6o.rrrmerr yAaJrer{atr rrflr,
Ha or qerrrpa Auclia (o=50') acr4N$rerprrfl rr (cflyrrruH) rlpanrtrqccrifl o A Lr-

rialioB6I rra o6eux cropoHax Ir_ETrra.

Jrr,rrrzlr Harptrfr D.,, norraarrnaror cla6oe pasMLrrtre fiI{pa Jrr{rruu rlpu cpe/I-
HeNI paccro.flIrlllTl lrflrlra or IIeHrpa Conrrqa a ro Jrr{rrrb rra cropoHe rrrrrHa, 6nr,rlrt-
nefi n rra6rrol(areJrro: cABrr BAecrr r{a[par]JreH B A p y r y ro cropouy, .reu y {oro-
cr[epHr,rx nrnni,i, r. e . or rra6nro;1arer.rr n rrpacrroNry noHr{y cnenrpa. flpu 6onr-
rrI4x paccro.arrr4.flx rrflTHa or coJrrrerrHoro qer-rrpa cra6oe pa3}l6rrtre (c4nur)
x4ep runurlr Dr," nroxtuo na6nro4arr, ua o6eux cropoHax rrflrrra, B HarrpauJre-
rrllu, rrcer/{a rr p o r tr B o rr o Jr o }r{ r{ o Nr HalpaBJreHtrro {oroc$epur,rx
<SnainHorri.

llpr,r qetrlr, uepuerrAuny;rnpror,i r( coJrrrerrrroM)r paAtrycy, {<$rarnnm> noau*
Jlsrorcfl n6nuan rpaHtrqbr rroJryrerrrr o trApotl, ua o6orx Horrqax rrflrrra, Ilptr-
rreNt rrarpaBJrerrtre <rfnainnon> o[[rrar(oBoe y o6oux <$nainnon> (sur. 6). Itrctn
IrfrrHo rlaxo/{r{TCfr AoitoJrr,Ho /{aJrerro or r{eHrpa Arrcr(a (G=50"), ((trra}I{orr)
r o6nacru fl/.(pa nepexollflr R (crryrHtrH)), xoporlo au4ulrr,rfi Kar{ paB B r{eHT-
pa.nruorf aracr[ pagpeaa (cnr. drr.rr. 6). ft o6r,ncuerruro Bcex arrrx rfarrron ua-
6.urogenrul rrolnHo uo4oiitu rlrurr, rrocrre uarueperrtr.rr cnopocreii n eSr]exre
Srepure4a.

6) trlcHaaiarculee B.Trrrrrrrrre rrrrcrpylrerrrflJrrrHbrX ourrr6on
rr paccerrrrrroro cBera rra <tpuaxrnr,ru

Ilpernlle rtexr rrl]oBecrlt o6cyirrTlerrue rra6;rrro4ennii <dr.nalnrtolr)), rryffiEo oqe-
rll'Irb Beruquny e{{entoB, Iioroprre Nroryr racr{air{arb ua6nrogacuyro Jrtrrrrrrc,
O tl;rru.auar ltaqecruit uso6panrenu.E u /{llo}naHr{fl y?rie r.orrolrrlJrocrr. Itpoue
Etux I4cKaxtenui.i, rtor.op6re r;rlocu.T arltocr[epa, Hyilirro y(recrrr crqe BJrutIHle orr-
rlrrrccRtrx cuoiicrn reJrecHotra u cleHrpotpa{a, r.. e. BJrr[.tr]rue 4nr!panqrri,
a6cppaquii E lrllcrrpyrlerrraJrbrroro r{oJrry}ra, a ranine coRrrecrrroc rJJrtrflHue ar-
lrocrfepr,r !r reJlccliorra Ira rroflllJrelrfle pacceflIrlloro cBera.

Ilponepxa orITuHtr reJrecmorra tr clertrllorpa{a ocyqecrtJlr{Jraorr oJreAyro-
rqr'ul o6paaonr. I{a.rcctno nao6parrteur,ri,i, AaBaeNrr,rx reJrecrtorroNr, rrpor;ell.sJrocrr
no na6rro4eHuflrr BDeBA: z3i\{epflJrcfl r{py}rol{ pacceflrrrrfl rrplr [oN{orqr{ oHy-
Jr.aprroro rftrHpolrerpa. I{po,ue roro, na6troAaJracb cr]ertrqafrcfl rorrrra c u3-
IlecrHblrl Ardallerporl B aBTonoJrJr[L{ar{r4orruoii cxeue. Dra uarrepeHtr.rr rroATBep-
ArIJr[r, rITo llsrlcpelrnsrrt guarl,rerp I(pyi.l{rta paccc.rllrllt{ upartrlrrlccxu coBrraAaer
c 'reolrerrrrrecr(or"r BeJrtrlrunoi,i (A;rrn I : 35 ,+r, u ?u 6000 A orr parrcr{ rrpnNrepHo
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0",4),.Vuotl{a l\{o}r{Ho BaNIerI,ITb? aITo reJrecltou o6nagaer cna6rrr,r acrzrr{arr{B-
r,roM, I{oropufi, o4naxo, HacroJlbl{o cJI&6, q1g Ha HaarecrBo uso6panieH[ft He

Molr{er BJrtr.flrL. Haqecr:so gu{paxqr,roH}rofi Haprr[r-rbr, AaBaer{oft cnexrporpa{ou,
trlloBep.Erroc6 TaHuM o6pasou: vaMepffflc.rr Arrarrerp uso6parxenlrx cnerxqefica
rorrxtrr, Horopa.s rroMerr{aJracb nepeA rxo4noft qeJrbro c[exrporpa{a. flpra arou
perxerna rroBoparrugaJracl ran, .rro6r,r rfox{rro 6rr.rro na6rro4arr uao6paifier.rrre
rorrnr4 n {oxarr,nofi nnocxocu{ cner{rporpa{a n HyJreBorvr rrop.EArie. Onaea-
JIocb, qro y crertrporpa$a uauepeHuufr paguyc 4r$paxquoHr{oro Kpy}r{Ha rax-
lfie cooTBercrByer TeopeTmlrecxofr Beil[.rr4He (*0,06 An),

tr4Hcrpyueutanrur,rii norrryp clexrporpa$a 6rrlr otrpeAeJreu nprr [o]lroqlr
ae.irerroft Jrr4Hr{}r aproHa }, 5570,289 A r ilnyx rrpzJrerarctrIux x serl r.urruii
?,,5562,225 A n 1,5580,39 A, Hotoprre noa6yx4a.nracr B pasp.rr4noit rpy6xe.
Tpy6xa rroMerqaJracr 6ea ncsxoii onruxu rrp.flMo trepe4 rrleJrr,rc cuenrporpa$a,
rrapaJrJreJrbHo rqeJrr{ (xourponeu cJry?ilr{Jra paBr{o}repHocr}, ocBetr{eHz.s pertrer-
xu) gna olpeAeJreHr{fi .EApa Hourypa, rz rreprreuAtrr(yJr.fipuo ri rqeJrtr (n peaylr-
Tare lrero uHreHCZBHocru nurrufi rroBbrlrraJracb rra [oprrAox) gnx oflpegeJrerru.a

trHreHcuBHocrtr p o y JI a H A o B c It u x A y x o B pernerr{u. I4aruepeuua
trpoBoAtrrrrdcr, oceHr,ro, norAa reMrreparypa BoBAyxa B cnexrporpa{e u 6aune
flpzr{epHo oArrr{axo]ra, flocile AoJrroro npoBerpr{Bantrrr, Hoarbro (.rto6n ucnJrro-
rrl{Tb }rexa}rzqecnze corp.Ecenrd.s) n 6eanerperruyro uoroAy u rrpfr" fiocro.rrrruoM

naBJreHrrtr BoSAvxa.
tr4auepeuza rrpouoArrJrucr n III u IV lropa4ne. Car,ran Koporna.E tr caMa.rl

AoJlrarr BbrAeprfiKa 6w;na: gra III [opsAria - 2 rlun. v 762 nrEH., a a.ns IV
rrop.flAxa - I uuu. u 81 uzn. AJI.rr.flApa tr r(pbrJrbeB coorBercrtseHuo. fIpE 6010-
Merpzqecnoft o6pa6orxe cnerirporparrM, cufirr,rx c cauoli 6o.rrrmofi nr,r4epnrHofi,
r{y}r(Ho 6un o yuzrnrB arr, B Jlrd.fl Hue rroHa sare.nx IIInap r\rntrJlbAa.

Taxzu o6paaou, 6rrna noryqeua troilymrrpzua trrrcrpyMerrTalrlHoro Horr-

rypa: Arr.fl III uopxgna A[,,ll'rp : 0,027 A u 4;rx IV nopn4xa AX,rj]rr:0,023 A.
Ecnz cpanntrrl oror peByJrbrar c reoperzqecnor? paapemaroqeit cuJroft cfiex-
rporpaSa AI*f, :0,021A, Al,ffi:0,016 A, BtrAuM, rrro rro HamzM uB-
MepeHu.EM fiparrzrrecra.fi paaper[alorqafl cuJra cileftrporpa{a na 20-25%
Eulr{e reoperu.recxori, O4uarro cJreAyet orr\,rerurr,, qro, }t co}fiaJreHuro, B Hartrer,I

pacflopfl]r{euur{ He 6r,rno uaorotrtrqecxa qr{croro xputrToHa, r(ax aroro rpe6o-
BaJra Bbrcoxafl paape[arcqarr cuJra clenrporpa$a BCT, rax qro rroJryuu-
puHa trH0TpyNrerrTaJrbHoro r{oHTypa, tr3r\{epeHHa.E HaME, Mo?r{eT 6rrTI, aanrr[rena.
Ha aro yxaaBlBaer raxlr(e ro, qro ecrecrBerrua.E troJryrnzpvna JrvHnv Hezaoro-
rruqecxtr rrzcrr,rx rircroargultoB runzft ll7, l9l Toro ]fie trop.rrAxa BeJrrrqtrHbr,
trTo u troJryrnrptrHa trHcTpyMeHTaJrbHolo HoHTypa. Ecrr rxe yqecrr, ecTecTBer{-

HyIO mupuHy Jrurrnu zcfiyccTBeHHoro [cTorrHlrHa, To pasperuarcqafl cuJla cileHr-
porpa$a fipaxrtrrrecrr paBrra reopertrqecxoft.

Ha Sur. 7 upunegen roilyqennbrfi sanu uHcrpyMerlra;rrurrfi Houryp AJrrI

IV nopagxa. trIa aroro prlcynxa cpaay BtrAHo, qro oH nptrHaAJrelr(Er BbrcoHo-

HarrecrBenuort pemerHe u Bbr,qeJr.flercrr cpe,qtr BCex Ao cux rrop ony6azHonan-
HhIx uncrpyMenTaJrblrbrx Itor{TypoB BarpaHzqnbrx pe[rerori cnoefi oqenr MaJroft

acul,rMerptreit. Cra6a.a acrrMMerpua Hacrytraer roJrr,Ho rrprr trrrreHcuBuocrtr
I=0,75 Io Uo- [rrrerrctrB]rocrb B .sApe nunun); n III nopaqr(eacuMMerptrrr
BoBHtrHaer eqe troalr{e, rrpu I =0,lIo.
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Cna6rre crryrHr{r{lr flprr I = 0,025.f0 npaHruuecr{tr He Lrrparor uuHanofi
poJrlr - TaH)fie naH tr Ayxr{ peltrerHu, trHTeHctrBHocrb noropr,rx nrensrue L %
(n IV uopagxe .fo=0,006 1o r a III nopa4ne 10=0,005 10):

tr4 4 upun e4eHno ro BtrAHo, qro HrrKanrre r{r{crpyr\reHTa Jr bHLIe rrcna }fi er{r{.a ri oH-
Typa JItrI{I{II He r{oryr s galteruofi crerleHtr rroBJruflTb ua Ha6rro4aer\rylo roHrtyrc
crpynrypy lrmrw\t u a{{exre Snepure,qa.

Ocraercg oqeHtrTb eqe BJlr{.trHtre paccefl}rr{oro cBera, }ta6 Br,rremaer trB

rrccJleAoBanuft pasurrx aBropoB [13, 19], ocrroBHa.fr cocraBJr.rrrorqafl paccefl]r-
Horo cBera B [oJryqaerfhrx ctrexTpax Connqa - trHcrpy[rerlraJrb]ror.o npouc-
xox{Ael{I4.fi. Bnunnrae pacceflHHoro cBeTa B cner{Tpe fr-flTrra cHaBr,IBaercfl B oc-
HOBHOI'I B EApe rIfITHa raHl{ll o6pasolr, qTo Ha crreHrpaJrLr{ble JlrrHrrtr B rrflrHe
HaJrararorc.E uao6panreuua {orocr}eprrErx rrrrHEfi n1ilwaw. rrflrr{a. (O6parnoe
BJIIrflHne paccerrHHoro cBera or rrflTHa na {oroc{epHrrre Jrrrrrtrlr u6ilner,r rrrrrra
uu.rtoxruo.) <r(Dnaxrnz), a rrororry r4 ttancfir{yNr o{Sexra Snepruega "rre?lirrr r{a
nnyrpenneft rpaHtrI{e noJIyreHI{ u $oroc$eprr. flo trccJreAoRaHuro l(lrnnrena
[1,2, TSl,rrrrreHcuBHocrr, cBera {oroc{eprr, paccetrBarorqerocrr BHyrp], rrflrrla?
Aocrtrraer r(an r{altczN{yirr 10% or trHTerlctrBHocrlr cnera dtorocseprr n6nuan
calroft nneruneri rpantrr{br rr.flrua (oruu6na e {yuHqun pacrpeAeJre}rrrfl pacceflH-
Eoro cBera onoJro l0% svocwr B ary BeJrrrqnuy ouru6x5, rr:u.a:: T-20/o). Carryro
6onlmyro AoJrrc B pacceflHrror,r cBere {oroc{epr,r BHyrpr,r rrflrrra Br-rocrrr. cBer
or car{brx 6nraanux H rrflTHy o6nacrer,l $oroc$eprr. flocnoluny uHorAa u6tw-
Blr rl.flTrra ArzlrieHr4rr Aocrtrralor orHocureJrbrro 6orrsurux cHopocreii
(-0,5 E.u,/cet z 6onsrue) tr trr{eror rreper.yrr.apHr,rfi xapaHtep, rpyAHo rorruo orrpe-

AeJrrrrb orulr6xra paA?IaJIr,HbIx cnopocreli n a{{eHre Sneprue4a. Monrno JrlrrrrE, c}ia-
sarb, arro pacceauntrii cner $otocSeprr 6y4et r.rer{rroro yrny6natr, flApo acrrxr-
uetpuuuort iltr[rawtrr, rr rer,I car{bl\[ y]reHr,r[arr, ee acru\{r{erpl{rc. flplr nerlrepeulrra
rlerlrpa rfl)fiecrrr Jrlrllur,r (r. e. neam.ri4ribr cnopocru n a{rfexte Sneprue4a) aro
He AoJrlr{}ro rrpuBecrtr r( cyqecrBenurru oruu6narf, Han Mo]r{rro xoporuo ce6e
[peAcraBr4rr, rda ]laccr[orper{r{.rr rexntrnfl nsuepenufi o{$exra Snepure4a (crr.
t20]). Taxrau o6paeorl, ouru6xa rrB-Ba pacceflr.rHoro cBera r onpeAe.Trenurr
paAtraJIrrHblx cHopoctefi alollter Aocrzrarrr Jrrrurb rrecnoJrbnrrx []loqerrroB
(1L00/o) usueperluor,l BeJrLIsrHbr cnopocrtr. Tax me BJrr{fler pacceaunrrir coer
z na {opuy <{nainmal, r. e. yrreur,ilraer ero actrr{r{erptrro. Itor4a <{nai.rox>
lepexoAur B (clyrr{trH)), pacceflHHrrft cnel, lrs-sa 6orr,moro ca{eu{eriwfl <tcilya-
HZI(a), [paHTr,rqecHpr He r{cHa}HaeT r{aurr{ r43MepeHrlfl.

r) Pacc,norpeur,re <<cbuarrnon*

tr44 cnaganuoro Bbrlrre BrrrreKaer, rrro trcxa)fiaroqtre rllrtrtrlwfr trHcrpynleHTa
r aruoc$ep6r, ecJrtr( He crrnrarb Apo?r{autr.fl u r(arrecrBa uao6paxterlur,l, lrrualor
oqeHb cila6o ua {opilry <Snamnonl, a reM caN{brl,r u }ra BeJrr{ar[Hy clretr{e}ri,rfl Jrtr-
rrrrw B a$Sente Sneprne4a, rax rrro gTurr BJrlr.rrrrr{eM Nro}fir1o upene6peur.

Muoro qeuuoft nu{opmaqur4 o (+ra[{KaxD x,ro}r{Ho troJryrlslu lra zx $ o r o-
M e r p u q e c H r{ x p a B p e a o n. Ha crerrporpaunre (Szr. 8), r,qe cH.rrra
JrtrHtrfl f 5927,8 A n 6onr,ruoft rpyune 6 alrnapa 1957 r. co rqeJrbro, HarrpaB.rrelr-
uofi ngorr paAuyca Couuqa, orl,rerreu],r r{ecra, B noropbrx cAeJrarrbr {otouerpu-
qecHr{e pa3pesr,r oroft tuuuu, [prrBeAeHEbre Hz]fie Ha roLt xre {ur. 8. llocnonrHy
pflAor{ c nunueft ?,"5927,8 Auaxo4utca auroc$epHafl Jrr{rrr{.a, Nfo]fiHo xopouo
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flpocJleArrrr,, Ii Hal{oi.i qacru Jrrrrl.rrl acrlllr,ierpplfl 6olrurc ublllailtella u Iiattatr
qacTb JrrrHElI 6orr,me cr{etrIeHa l,i3-3a 3ro}t actrNlrlerpztr. Ha upuuepe npl,]Be-

AeTIIILTX paSpeSoR U tr3 paccNloTperrtr.fl 6orr,ruoro r(oJltrrrecrBa lra6JIIoAaTeJrLrroro

IlareptraJra llbrrer(aer, rITo y c p e A I'I tr x tr c rr JI b rI bI x JrtrHr{ii uouorle-
Hr4rr acr{l\lrrerplrfl orrerrb cra6o BJrr4fer rla fApo JITIHTITI u rrro y ornx nnurtii uo-

1,fg/0,01+

(Dr,rr. 9. Aculruetpnx r{pbrJrreB

y clmrur,rx rrulrit
CnJromsas Jlr,rsufl - r{eBoarryu-{enHarr
t[orocSepa; nyHrrrr,rp - (oraE{o}rD

)552!,7 A

)5C7ZS i
.45 0S/,51

) 5t'elo i -

n50g6,/i--...-=-,G>'-'

@ur. 10. Acraunerprar y cta6rrx nuuuii

Cn.norrnan Jrr{rrr,rn - HeBoar{yrJleHHarr
oorocoepa; nyHHrrrp - <(Qra?noH,)

fIt]fitleTctt TOJILITO iICrrIINIeTllrIfl ripLrJILerJ (Crrt. ratt;ne rlxrr.. 9,
rAc rrptrlreAellr{ lla3pe36r AByx cuJrrrrlr,rx nuuuii). ivle[r4y rerr y c Jr a 5 br x
Jr rr rr rr ri ({lrr. 10) rllarirr4rrecr{r{ B c rr il tr u: fi fl crrerqerra. V ctra6r,rx
JrI{HI{ii Hari 6y7qro Bcrr iltilrrttr rroABe}lr.tryra a{r[en'r1,, 8618r,rBaroqerr)r ((I)JrailrfiuD.
tlelt.nunr,r.g crrJlrlrec, Terr r{er{brrre etor er[rfeu'l BJr.lrrrel.Ha trAl)o, !r ]r orrerrb cr,rJr1,-

rrr,rx lrtuuii, ItaH yiKe 6r,rno crtaeaHo, orl uLIpaffielr roJrlrrto rJ AaJIeI{r.rx t{llr,rJlbflx.
llaupan"nerurc cr{erqelrtrfl qerrrpa rfl?riecrtr Jru.rrr,u,r r.r B-Ba ee acur{r{e1'pl4[i cool]r,er-
crByel peayJr,rtrpyrcrqeary e{rdieHTy Snepure4a. Ilocrro;ur,n;. {<S.,raniltu>, narr
I;brre Itacr rrB cltaBarllloro, ,IDJltrrorcrr roJrLrio rorrHort crpyrttypoii Jrrlrrutr B

etlrfexte 3r:epure4a, ecrecrr]errrro, rrro Bcc rra6nroTlcrurfl /Io;rr]rirr6r 6r,rrr, u col..[a-
clrtt c 3alt"rrrorrel1trfllll,r, rroJrytrel{IILIiII{ trs ua6;nro,rqenlrii <(r.rrairtuor]). SdrdtonT,
uLI3r,rrlamutrrrli acllrrrrcrptrIo ;rr,Ilruii, Tari[nr o6pasolt, rroir{cr 6r,trr, ur,taBan
ToJrrlto ABrIlneFIrIeN{ }Iareprril n coJrl{eqrrrlx ufiluax, n <{.uaxtrtrr> frtsJrrrrorctl cJIe/{-
crB[ICN{ IIo[rrJIeI]oncri[rx crreqeiluli nuunn. Htrpacralrrre acltxrxrerpur,T c ylrerrr,ilc-
HtrEII I{TITEI{CIIBIIOCTtr JIIIIIII,I IOI]OI]I{T IOJILITO O TOtrI, IITO C IT O 'I] O C T I,
arr,xARtrTltenr,rr:i ueHrrerctr c rny6.t{rroi,i. }tanlrille6rr.nononetaario
Cenr-,(nronolr, AJrrr e$tfenTa Snepmega ara cHopocrr, c rny6r,rlroii pacrer, .119

COOTI]CTCTI]YET YBCJIUIIEHZIO ACU TI}IETPtrtr C YTIEHbIIIEIIUEM II}ITEIIC],I1JIIOCTI4 JII1I1],JII.

I)'rr,r nr,rno4r,r xoporrro IroATBepll{Aarorcfl Ha6JrroAerr[flM]4 (d)ila]riftoBD B o6ra-
crlr Jrtrrrr{ii naJrrrutrrr I( lr II. I{a t[ur. 11 upune;1eua cnerrrpol-i]aMMa o6Jra-
cru Jrrrrrllfl H. Ha uepnr,rli BBt'Jr-fiA Batrrer]ro, .rro (d)ila;rtnrrD rrerr(o r]r'r/(Hbr
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y rrflHuft, HaxoA.rrrr{r4xc.E B rt p r,r JI b .g x Jrr{Htru H, no.reu 6luxte K ee qeuTpy,
T. e. rreM Bbrme ypoBeHb, Ha HoropoM o6paayerca ]trmlF,I,.t , re[,r xy]r{e BuAHbr

<{.namHur. V uecHo.nr,xux cna6rrx rrwuvfr, B caMoft 6rzaocru or flApa JraHVfr.

H, <{ranrxnl coBCeM ucaresaror, tr y ctrJrr,Hofr- tasum l, 3969,3 A, x4po Horo-
poft o6paayerc.rr AoBoJrr,Ho Bbrcoxo (cri. ra6r. 7 u 8 n [15]), rronrno Aair(e Ba-

MeTtrTr,HaHeraTZBeCna6rrfi<$naxroH>B rrp o Tr,r B o Ir o Jr o lnflyIo cTo-
pol{y, T. e. B Tor\{ }He HanpaBJle}rtrrr, B [(altor{ cr{eqeua finnun H, ia r Haxo}r
rra6;rroAaerc.rr cABrrr <SnamHa>l y trwuufr. Dr,r. Tor ?fie cal,rbrrt e{{eHr rronaBbr-

Baror tr perr4crporpaMMbr, noJryqeur{bre na 1\{@-4 AJr.E Hexoroprrx nzunii pac-
cMarptrBaeMofi o6nacru ({ur. 12). flpr r:qareJrr,Ho}r pacc}{orper{uu perr4crpo-
IpaMM tr CrreHTporpa[[M coSAaeTc.rl BIIeqaTIeHtre, qTo B HeROTOpOtf CJIOe COfiHeq-

nofi arruoc$epbr, trMeHHo B ToM, B Itoropoll o6paayercx ocrroBlrafi aracrs cpeA-
Hux u cr4JILHbrx ttuuvfr-, cHopocrb [BE?fieHrfi Melr.Eerc-fl MeAJreHrro u ABEr]HeHufl
trpafir[arecxz otcyrcrByror. Ho nuxte oror,1 o6uacru (u nrrnre ee, xor.fl a4ecr, a$-

SeHr cra6ee) cnopocrr oqenb 6rrcrpo pacrer (unorga Aalr{e cnaqmold. 3ro
cJlegyer ug paccMorpeHr[.rr rex cJlyrraeB, HorAa p.rrAo]r c ocnonnori JIEHtrefi Ha-
6nro4aercx (crIyrHuKD. Tonnno EalpaBJIerruoe ABtr)HeHue c peafio Bbrpaxreuur,rrr
trsMeHeHrreM clropocTtr, T. e. ABuEterltre B otrpeAeJreHrro}t cJloe co c$opocTbro,
p e 3 ft o M e r{ fl Io qe fi c rI H a r p a H tr IIe cJlofi,Ilro}rreTcoBAarr,cToJrb
rrerno orAeJreHHyIo JrtrrHZIo, I{aH, rrarrpaMep, Ha {rr. 1 IIJItr Ha cfieftTporpaN{nrax,
troJryrreunux co rqeJrbx, neprreHAEHyJr.EpHo K paAuycy Colrqa.

3ru sannlo.reHu.fl rroArBeplr{Aalorcfl Tax}r{e HaltrErvrtr oueEKaME reoMerpuqe-
cnux u ourtrqecxux r.ny6zn BoBHunHoBeEr{rr .EAep r.u:avir. [orJrorr{eutrs [15].
Ecnz nepnyrbc.fl K {rar. 19, 20 pa6orrr [15 ], ro Br.{ArrM, qro rApo JTtrHEE ?',3948,7 A
tr rrpeffiAe Bcero l, 3930,3 A Boeutrxaer orrelrb Bbrcono B coJrr{etruoft aruocse-
pe. Tax Har( B o6flacrz err,rx .nrurft Hoe{{zqlreur rrorJroqeHu.fi pacrer oqeuB

6rrcrpo c reoMerpzqecxort rny6unoli, KpbrJrbrl arux rznuft BoBr{unaror rar(H{e
Br,rcoxo. Ec.nz paccnrorperb o6paeonauue <$narxxonD y artrx gnyx nzuzft, ro
MOX(HO SaMertrrTr, rrTO rrepBa,fi tr3 HEX, lWLrnfI TtrraHa, o6paaymrqaflcfl HE?r{e,

trMeer roJrr,Ho orreHr cna6ufi <Sramorl, MeE(Ay reM HaR Apyrafi ilr.tr.r.tr, rrurrrr
lxeJreaa, o6paayrorqaJ{cfl Br,rlre, trpanTr{rrecx[ He trr\{eer <$namxa>. V nznrnfi
me Dr,, Na u br,r,, Mg <Srarrxr> cna6rre u HarrpaBJreulr Aarfie B Apyryro cro-
pouy. Itan yxte 6rrno cKaBaHo, .rert rty6rxe o6paayerca iluHrtfl, reM ctrJrbflee
BbrpalfieE (durafl{onD, a y car{},rx rily6oHux, cila6brx trtr:c,ufi o6paayerca (cnyr-
Hr4HD, 3To corJracyercfi c reu coo6pa)fier{treM, qro y ruH[fi, agpa Horoprrx o6-
paBylorcfl ua 6onrmux r,ry6uuax (or -200 go -300 r,u), xprrrrx o6paayrorca
erqe rny6nte (<Snarxon> o6paayetca B KpbrJre :l.wnuw).Itpolre roro, trB-Ba Brrutt-
unn a{{eHra flounrepa noa$Srqueur rrorJrorqeHufl yN{er{brrraercs z ypoBe}rb
f,: 1 onycnaercrr eqe rny6me (or -400 4o -500 ru). Tloeror\ry, Bepo.flrHo,
(ctryrglrntr) BoBHi{KaIor na rny6uue, rAe orrrflrrecna.E ToJrtr{a tu: I B qacrorax
Herrpepr,rBllolo clel(Tpa. Ecnu nrr,r [epeHeceM 3Ttr 3aHilroqeHtrfl Ha Mo,qeJrb rrflT-
ua (Mumapa), ro pasnocrr, reoMerptrrrecxtrrx rny6uu Melr{Ay e{$exrrnurrM cJro-

etr'r, Ha RoTopoM Bo3HtrI(aeT HApo JrtrHtrr.r, Z cJroelr, Ea fioTopoM Bo3EtrftaeT (sJra-

lr{on)) (acnrlrrerpna nprrua), yBeflErrfiTo.fi 6onrme rreM Ha rrop.rrAox. 3ro
o3l{aqaeT, qTo yfiasaHHa.a paSHocTr, Mo}fieT nocTtrIarr, BeilIlql{Hr,r IIopfrAKa Aa]r{e
rrecr{oJrr,rtux (rpex u 6onrrne) rrrc.flq r{tr.TroMerpoB, r. e. trfo?fier 6r,rrr cpaBHr4rra

c pasr{epoM flApa rrflTr{a rrJrrr ItrtrpuHbr IIoJryTeHtr.
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B aaxnro.reHr{e Harrrero paccrlorpeHux <([nainxoB)) cJreAyer orr{erzrb, arro

ran fiar( <{naxtnu> rpeAcraBJr-trror co6oft rorrnylo crpyxrypy efrSexra Dnep-
trreAa, uaMepelrtre a${exra Enepmega ,IBJI.sercE roJrbl{o uaMepeHueM r{errrpa
T.flinecru <Snamxa> - qeETpa rrrx(ecrr actrMMerpz[r trrfrHww. floerouy nrrr n

tDur. 12. Peurcrporpauur,r <<(pnalrtxon> Henoropr,rx nunuii
o6ractr,r rruun FI Ca+

rrpr{ Aucltycczu aSSeHra Drepme4a AoJr}r{nbr BcerAa ur{err, B BtrAy aror {art,
r. e. Hylr{Ho BcerAa yqtrrbrBaTb ero rorrHyro crpynrypy tr ro o6cro.flreJlbcrBo,
rrTo rrSMepeHtre ToJrbr(o qeH"pa TrlxtecTtr ilmHuu He Mo?fieT AaTb rroJlrror0 [pen-
craBJreHtr,fi HaK o {uauxe caMoro a$SeHta, ran z o6 a6conrorurrx BeJrualr4Hax

cxopocreft, Aocrzraerlrbrx flptr ABtr]Heuu.ax B coJr]reqHrrx tr.ETrrax.

s 3. lr3]\rEPEHr{fl aOOEKTA oBEPmEAA

a) tr{anrepeuua

floc.ne zayqeutr.s rosxoii crpynryprrr o$$enra Snepme4a Hylrtuo eqe 6onee

AeraJrbHo paccMorperr; MeroA uauepenzfi BertrqzHr,I cMeqeHtr.fi Jrvtuuv, Tart KaIt

acr4r\rneTpu.fr Jlu]F.ufr cyqecTBeHHulr o6paaol( BJIETTeT Ha HoruqecTBeI{I{bre pe-

ByJrbrarbr rar(trx uauepenzft.

.(o czx trop Bce EarrepeHurr e{frenra Sneprue4a trpoBoAtrJrtrcb BuByaJrbI'Io.

Enepme4om r Hunuesou oHr trpoBoAr"ilncb trprr rroMorqu raI( HaBhrBaeMoro HoM-

rrapaTopa Snepmega uZl, n r(oropoM HaJroffieHtreM rlepeBepHytoft noautzBlrofi
fiouuu Ha r{eraruB yBeJIuarEBaJIacr, ToirHocrr, fiBLreperrrit - ttuu.ttw craHoBuJII{cb
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Tal{z}r o6pasont 6oree.teTtinr{r{, ol{ttaIto nptr aTorI C1'rrparl{cr, BCe AeraJIrI Jrrlrrr.ilr.

Cent-f{xroti u A6erru,Itorollble [oryrlnrs rla oArioii rlracrlrlrlie oAtrrr troA /Ipy-
frrr{ c[eHTprJ rrpoTtr]lotroJro]r{Hbrx HpaeB [flTHa, i,r3lrepflJrr{ IIpocTo paccTofi-
Htre IIeII{Ay JII,IHtr.srII{ lJ o60I,Ix clertrl]ax, Ire O6patr{afl lruutraHr,re lra acrrNrrreT-

ptrIo rrSr{epflerrbrx irrrrrlrii.
Harueli BaAaaleit rIc trllJIrIlocr rroryrlegue a6co11rourblx BeJrtrrrru cHoltoc'r'eii.

Itan 6r,uo [olta3arlo I]pII o6cyrrrl(eHl,rr,r <{"naniriolri, Aame uarrep.sfl r]cJrrr,lijrry
cNIeIqeHiIfl qeHTpa TrI[ieCTII aoflltllerpurlIloli rltur,ut, rIbI trBrrepfler{ TOJIT,]{o Ha-
r{yro-lo erf{ert, unuyrc paArraJlbrryro cr(opocr6 /IBflaierrlrii l .rex cirorrx a.r.rrocrle-

llbl, u I{oluo}lrrx o6paeyercrr ociroBrla.rr rIacTL Jlrrtrrrrr. ttporrte Toro, TaI{ Itali clio-
llocr6 Bpau{eHu.fl Coruq:LlBJlflcrc.rl tfyunqlreii r]6rcorrrr, ro, 14Br{ell.firr cMerr{e}rrre

;rr,ttltii u r${ertte Sucprue4a oruocrlreJlrrio rloJroir{errrrr JrrHrrr'i D crrerirpe {crr1'-
pa Co.nnqa, HaIt DTo tr6o,uurllrtscllJella6orAeJraJrocb, [16r ]lrrecJrlr 6r,r I rraur,r lr:;-
ttcpelilrfl BcJrr4rIrIHbI cI{opocrrl noorrlle/{eJrerlrocrr, rrB-Ba paBiror,i utrcorur edrdreii-
llI4IJIl oro cJI0r{ o6Ilasor}arlllfl JIll}iLlII rJ cIIeI{TIle qeIITpa iI B ctrer(Tllc IIrrTiril.

floarolry trrbr lroJrr,3or;arrr,rcb oAHr{rt uB ca}rbrx IrpocrrJx rleroAor; }Iar{eJrerrrtfr,
Ho'lopr,rii rIo3BorIfler 6rtctpyro o6pa6orn5r ra6flroAareflbrrol.o lrareprraJrir: rrbr

"trtsrrcpr4Jrr{ cireulc}Ixe qcrrrpa rrrinocrrr u3yqng^rrri Jrrrrrrrl{ orlrocrrre"[L]Io it r-
lr ti c { e p tr o i.i Jr Ir rr rr tr, Jrcir{aqer"r rr6nuau Hec. Llro6r,r ofl]leAeJruri, rra-
IIp&BJIeI1TIC A1]rf?Itellufl t,t IIarirU O6,[aC'r'r,r [-rr]]rra c rry.nenot cHopocTLIo, rralrlr 6r,r.rr

Ble/tell, Itali rrbr ero rra3rJa.rlu, (yportclrr, rI)/JreRoii ronatrrroii criopoc'ur).
llc.ilr,r ctatucrr,rrro0nlr yci)eArlr,rrrr ucc Ir a6.rrrcAaeuLre pa/(uaJIbrir,rc /Ir]I,J?.rtorrrrl
(n rranpaunerrllflx It Ha6JrroAarcrro u l rrporrir]]onoJroinrroiil) no nceli o6;nac'rr,r no-
Bepxlrocrr,r Co,nuqa, l qerrrpe itoroltoii rraxoAr{rcfl rrflr}ro, ro rrprir 6orr,uorr
ItoJlI4tIecrBe nertcpcrrui.i (npi.r yc"nonrrrir, rrro n tporoc$epe ge 11peo6"rraAaror crr-
crelrarrlrlecnrle Auxirieflr,rfr oI\rrolo HarrllarJIeI{ua) lru Ito.rtyt11111 BeJlt4urrrl)r crle-
qelrurl rra6JIloAaerlori Jrnrrrnr, AorloJllrro 6;rr,raIto cooTBeTcTB)rmqyIO cltopocrr.r,
noTopyrc 6Y4er r,rrrcrl uccJlcilyeNrarr o6Jlacrr, coJrr{c{Hori arrlrocr}eprl roJrtrrio 3a

ctICT rlllalqeni,ra Co;ttrqa, l{r}rli,rterrufi rra6JIroAare.rlfr lr rartux cr{crexrarrl(recrtrrx
sdrrfenton, ltari .nuu6-cr[$exr. 3ra neru.u.rrra ycpeArreHrroro cr\re{oHrrfrJlr,ururrl
tr xapaItrcIlI,IBycr nBrLlneulre (ypoBrrfl nyneroi.i cnopocrr{) or}rocr{reJrr,lro ua6JTro-

,IlaTeJItl, l{ 1lc0 JIo]iaJILrrI{e ADr4?r{errrr.fl uoTr{rro frprrlllfr3r,rBaTb ri sTolry ypoltrrru.
Cnc4or;are;r6uo, Tanr,lNr o6llaaoNr, rroJlyrlgsll6re ualropeHtrtr leJruqr{rlbr crtopo-
ctoi,i 4aro'r' IIarI rlpi\ll,IJrr,Hyro Itaprllrly rroJrrr crtopocreli (rra onpe4enenrroii ltbr-
corc Il co.urre.uroii aruoc$epo) B o6racrfl rrflTrra, rr r{orol]yro yir{o He r{y?r{rio 6y-
AeT RlrOCr4Trr ItaItUe-"rrI1r6O UOUpalnu.

Llpantra.lecnr{ ilro o3tratJa.rro, rl'ro I{BrICpeHIrbIe paccrotrHllg ,rnguit - arrro-
c{eprroi.ilr{oroc{c1ruoii, no.rry.reHrrrre AJr.rr ucex paapeaoB oArroro Hauparrrre-
ru,ra (n4o.rru IIJItr Ilofiepelt coJlrrcqlroro pa4nvca), oAHoro u ror.o lne rrrrrr.ra ycpeg-
ITtIJII{cb, T. e. olpcAeJrflJrocb Me/{r,rarrrroe Brraarerrue (rpa{n.recrirrrr orroco6o\r).
Tartoe ycpeAlreHrre Nrolrirro 6r,uro c4enarr, 6;raro4apr rolry, rrro rce ctrenrllor.parl-
urr 6r,urir cHrrrr{ c Br,rcoroii rqer,u },=20 il,,4[, Tari qro Ha crrer(T]lorparrrrax prr-

noll co cleHTIloII rrflTrra IraxoAr{Jrcfl crrcriTp 6orr,ruoti o6JracTtr rreBoit}ryrqeirrrorl
t[oroc$cpr,r, u nBrrepeul4rr rrllorroArr"[ac], r/Io"rrr, Rcero paBpeaa. ttporvre roro, .r.o,

rrTo Ril'tecro apnrlllcrlr.recltrrx cpeAru,Ix trIbr rroJrrraoraJrflcrr treArraHrrr,rrl Brrarre-

IIrIenr, I,rcItJIIOrraJIO BJIl,ItIlrr{C OTAeJILIIbIX eItCTpeNIa.IIr,IIbIX BeJIUTIUt{ CItO]IOCTI{

IIa CITCAI{IOIO rJe.rrrlrrilIry.
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13ce r,tslreperrr,rfl rrpono/[rrJr{c], }ra rrororr {or:oenonrpl{uecltoll cneltrpoltorl-
rraparope, rtoropr,rii 6r,r.u uo lr4eo A. B. Ccnepnoro cltorlcrpy}lpoRalr A.B. Bpyu-
corr rJ orAeJre upu6opocrpoerrua }tpr,rrrcxoli acrllo+Lrlnrrecrtoii ri6cepnaropr,rtr

AH CCCP I201. l(o rroflyrlsqr" rronoro {oroa.uertrlurrecttol'o ltorlraparopa lraur,r

6r,r;ro c4craro IrocrtoJILIio Aeotrlltol; TbIo-flrr ttBlrepenntYt c[Ieqcr1I,It{ Jrrrnttrr

Ha HOpIIaJII>IIOr\I BIISf&JIbl{OlI liollllallaTope, TaH rlTO I\IEI IIII€JIII IloslloiIil{Oollb

oqorlr4'rb rrpeurryqecrBa uorJolo rloroanenrpllrrecHolo uIICTpyueIITa.

Bcc npo6ur,rc rr3rrepelirlrr rla IroBoI{ nlrcrpyrlerrrc IroI{a3aJII{, rrro rorr.HocrL

llaBe/\eltufl IIa Jlllutrrc orlellb IteJrlIIi& I{ [paItTt4rrecHl{ ]te }IeHfleTcfl c rISMeHeIrI4ell

xaparirepl4crl,ri{I,I qeJrerl xonllaparopa [20]. Cepltn AecEl']I lrartcpciruii c lrpex-
ItJ arIlbInI IIaIIcACIIIIell Ha I(a]I{AyIO JItrHIIIO AaeT CpeAIIIOI0 ItRaApaTI4tlCCHyIO

ouru6rry oArroro r4Br!{eperrr{fr rroJro}r{eHr,rfl arr{oc+eplroi,i nrrtruu -l-0,000291 at,rr,

u l(,[rr ineJleBrroll coJr]{etlrroi,i JIIIHIIII +0,000382 tw.tt, t11'11 cooTBeTcrl]yeT cpe/(-

ueii nla4paur.rroii ornn6xe paccrorrHlrfl rre?r{Ay arr{rrl,I Jlrrnu-flr\Ilr B cltopocrrlx
+7,03 u,lcen,. B cpanrrerrua co cpeArreft roqnocruo, IloJlyqaerloii Ha BIrByaJIr,-

rrorr norrnaparopc 3ra rorrrrocTr, Ha rrop.flAoIt Bhrrre. cre4yer oTMerIrrL,
rrr0 rtsMeperrr{fl Ha (toroe;renrpullecr{oN{ Itob{naparope Aaror 60lee oAno-

poitrlbre BeJr[rrr{r.Ibr orrn6on orAeJIr,}Iblx rIa]\repeHuft, rlel'l RuSyaJIr,IrLIo

rl3rrcpeHrrrr.
Brrlr4y roro, 1116 Ar;r,rlnerrlrrr logAyxa B crrel{Tporpa$e BliocrIr ]J rlarrlr,I r{B-

rrepolr,rfl 6orr,ruyro rr rpyl{}ro or.Ienrrlryrc omtr6rty [20], uory,taeilra.rl ro{Hocrl
rr3IIepr'rreJIr,IIoro urrcrpyrrerrra 6onee .renr rra lropfr/{or{ urrrre roqHocrr,I, rtoropyfo
r\roil{uo llocrrrrrryrb rrpll rorroqr,r r]eBanyyrrHolo c[eltrpolpa$a. 3ro o6cto[-
Te,IIbCl'8O ITOSBOJITrJIO 3IIarll1TeJrLIrO yCHOpI{TL tlaUII,I USN,Iepe}l],Ifl, Ta]i t{aH .lIe

rlyTri-uo 6r,rro 4enaTb rprl t{aBeAeru,r.rr }ra Jru}Ir,rro, a AocrarotlHo 6rr.no oAIIorocrotI-
Hocrr,ro L-2 P, rioropyrc lroBr,rri ulrcrpylrerrr rrptr oArror{ HallcAcl{rlr ra]laurr,I-
pyor. (Cpanlrr,r c [rrrbro ]raBel(elrr{flr\,Il{ tlpll BtrsyaJltIlr,rx ueuepeuunx [20]l)
Itpolrc roto, 6o;rrrunnr nperrrlTcrBlrerl It Aocru]rteHtrro rorlHlrx narrepertr.rii rra
nl,r3yaJr[,rrorr noMnaparope fl BJrEeTC.fI ycTaJrocTl rJIaS, 6ucrpo BoSpacraroqart
o )/Be.rrqeHr4err AJrrrreJrbHocrrr na,r,repeHzir. flpu pa6ore c IroBbIlI llHcrpyr,Iellror{
ero'r tfartrop coBccrr He r]cryrraer u 4eiictnne.

Honuii Horrilaparop rroBRoJrrrJr rr rrBrrep.firr, cN,rerqeHtrc clrJrLrIrrlx nntrlrir
I.rarpflfl trpanTrruccrird c roii ]r{e rorrrrocrr,ro, nax cpoA}rr,Ix n cra6brx.runnj,i.

6) Peay.rrrrarr,r rttnepertrtii

I4 a o6ruupuoro lrarellrtaJra Ha6JrroAenrrii, rrorlyrrenrroro ro rraueii rporparl-
r\re, AJrrr usuepeunfi DeJrrrarulir,r crtopocrefi. n ar!{eItre 3r:epnre4a 6rrno re-aro

.TIEI]Ib IIflTI, IPYNII COJII-IEAI}IHX IIflTEH TfiTTA TI , 1 IO TPOPUXCHOii HIACCUIIUITAqNU

(ognrro.rnrrx uxreu) c HolrrrJrencrrrrlrr{ ceplr-ENr[I paapeaoR, Bcero 69 paapeaol,
cr.r.sTrrrx rrpu oareHr, xopoIIIux ycJrorrlr-flx Bl4I{trrIOcTla I[ Apo]HaHtrr (n cpc4neu

-0,5-1'), a'.17 cepwfi na6nro4eIruft 13 ot4enr,rrbrx lrflreH c paBpeBaME, rlpo-
xoAflrqr{rru roJrr,Ho qepeS rleHrp frflTrra, ucero 40 pa3pe3oB, troJlyrlss1161x nptr
croJrr, lr{e xopo[r{x ycrroBtr.sx Ha6[IoAeHDii. ,{auur,re o6 uayueunbrx rrtlr]rax
rrptrBeAeHr,r B ra6r, 3. Bce crrexrpaJrrrrhre paapelbr rrlrleptlJltrcrr rra HoBoNr

$oroarexrptrrqecrtor{ crrexrpor{orrflaparope, TaHnnr o6paaolr 6r,r.rroc11e.ualro He-

cl{oJrr,I(o [ec.fITI{oB Tbrcrlq mauepeuufi.
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I " 
l,,nnr1l:pHHocrb

Ta6luqa 3

23N
3t .t (23)

23,S

23 .t

255
22N
22N

25 S (21)
22N
26N
25N

25 ,S

28N
24N

18 //

150857

200757
060757
030857
030857

130757

120957

150957

190957

200957

111057

t7 t057
281057

310358

130

105

87

tt2
I14a

23'N
32N
1.2 S

11 ^t
28 ,S

18 
^t

435
18 

^S

18 ,S

18 ,S

24N
23N
10 /f
11. N
43N
23N
22N
18 /V

13S

0,54
0,59
0,85
0, g0

0,69

0, 85
0, 964

0,80
0,77
0,77
0,83
0,37
0,77
0, 88
0,91
0,79
0,30
0,42
0,24

0,80

900 p

288
54 l/Y
63 TV

28W

(]il

36
58

64

44

98

10t)

1 5Ca

160b

100b

t60b'
1 60a'
1t)Jrt

l tlUa

16Ba'

16Bb

1ll9a'
166a

192a

200
220b

it4 E

5,1 E

258
43 I4r

43 fi/
51, V/
13 ty
51 E
63D
678
t6w
BW

20w
8I,V

59

74
JJ

50

50
56
22
50
62

66

LI
25
'14

54

IIepei,i4elt rr paccrror'llerrrrm rro"-ryrr,lHuhrx pe3yJrbraroB. I4BllepeHIIr,Ic IieJrrl-
arr{Hbr crrerqerlr,rrr dioroc{eprroii flur]rrr'r rrocJre nepeRol{a B Jror{aJrr,rrbre llaArra,rrrr-
Irble crio]locrr't llaHocr,rJrrr0r, ua rpad)r.rnu J] ljr,rA0 xolla pa/uaJIr,rrLlx ciiopo0TCI"I

nAoJrb orAeJrrrn-6rx IiaBJlcBorr. flpr,rrrepolr rar{r,rx rpa(br,rto1r flrrJIrIercrr rfr'rr. 13,
rAe rrllrrBeAelr prrA llasllesorr, nallaJrJreJr,llbrx coJlrreqrloli)r lla/u{ycy AJIrI [rlrlla
tsAaJrrr l,r r;6nr,rsr,r or llerrlpa l{r4olia Co;rHqa. Tarr ine rrl]I{lcAe}ra ccplrrI Tpex I)tl3-
lieSOB OAIIOl'O IL ToIo ilio IITITHtI tIa Tpel( IIaBIILIX I)aCCTO.flIII,I.sx OT I{0IITpa Co.rrrt-

qa. Ha rplrr. t1r rrpr,rrleAella uacl'6rro"rrrrlircepulrpa3ileaoB liloJlr, Ira/Ilryca Co.uu-
qa AJrn rrrrlra J\i 114a/030857; ulrr.re;, trpuBe/Ierra cxerra paono.rroir{errllrl lla3l)e-
30I].

Bce uectto,irblto Aecrrrrior rroJry(rcHI{r,rx rantrxr o6paBorI pacupeTle,tcrirrii

crtopocrei,iAJr-fl paalrbrx llaape3oB il pasrrblx nflTeH ullelor o,I{trr{al{oBblft xapan-
Tell: rJrre rrrrrua lra6rloAaercrr l{or}oJu,l,rc ctrJrbrroe r{o,,te6atrle crtopooroii c arIIr.rIU-

ry4oii orioJro 500 wlceu lr rrorr0perrurrnonr oJrelieHror] Arrr{rrtcrrltfl ]r ueoltoJrIrIio

Tr{crrq r{lrJrol\rcrlloB. Carr a{tr!crir Srrepue4a (narrcpenrroc oNlerqerrrte r{ellrpoll
Trr)riecrrr ,nr.ruur,r) ria uepnrrii t;BUrrr/I rre ')TJrllqaercrl or o11rrcauui,i, 4annr,rx [pciIt-
urarrr,r ]ra6JrroAareJltri\llr. Maxcr,rrlyrt crlcqellI{fl qel{Tpa T.s?I{ecrlr ilaLtfra (<Slra-

xrox>) Jrelr{ur r-r6nnal,r lpalrnqbr rroJryre,rtr c {o'roc{epotli. B rraupanrellrtfi Ii tli{-
py flflTrra cr{opocTb yxrcr].r,uraercrr o66r}irrorjerrrlo IICIIJIellrree , 6Jraroi]apfl. cfleIlu-
rprruecrroli tfoprre <{l.rra;nHa> lrJrr,r (crryrHr{r{aD, rro urlc [rrrrla cliopocrl, ItaH [pa-
BlrJro, cfraAaeT,I\oroJrrJrr(,r 6r'rcrpo It Hyrlm. C;te1ye'r'oTxlerxrl, rlro AJIrr rrflTeH,

i:7 0



Horopr,reHaxoAflTctrHa B o c r o ar H o ii troJIoBLrHeArrcHa (ecnrn.nruoJre}I{lIT
AOCTaTOaTHO AaJrer{O OT IIeHTpa [ucl{a, g=50"), rroJloirii{TeJrllIa.E Jryr{eBafl
cHopocrb B rr.f,THe nepexoAl,rr ctrcretrrarllalecK?I B orpllqareJrr,Hylo trpl[ ABI{}HeHI4u
or rteHrpa rrnrHa r{ rleH?py Coruqa ({ur. 13, rrnrHa N 98/130757 u 166a1150957),

AocTr['arI BeJMrr.li.lrbl oltoJro

-500 .u,lcen. 1\{e;ri45. renl y
nuTeII, IIaXoAt{rr{lrxcfl t1a

:aua4uoii rracrrr l(r{cria, Ta-

IioIo I{Snrerreirr,rx cnopocreii
He o6uapyxtr,rnaeron ({ir,rr.
13, nnrno Ni t60a'i150957).

Y lreHoroprrlx rrrrrerl
rrolHlro Ha6J]Ioi{aTr, riellexoi(
olpuqareJrLnotl cliopoc'rrr r
ftoJlolr{EreJIbnyro nprr i{R r,r-

ilieHlr[I oT I{eIiTpa ]ItITrra ri
H.llalo Ar4crra.

V nsterr c .flllr(lrxr Balle-
rjblilr ItoJIrrr_\ol{, orilly}tialo-
IquM II,IT]IO, r,rNreeTCrI TerI-

Aeliqll.fl It 5rug1t"-arrl,Im cI{o-
pocreii r,rr{ern{o R rrecre
loBblrrreH.rroIo yporlrrfl u0-
IIIIepLIBHOIO Ctrel{Tlla }(O.rII)-

qa ({lnr. 13, rr.Errlo

J\& 166a//150957 u $ur. 15,
r.nrllo Js 87i060757).

(Dr,rr, 1t-i [onaBr,r]raer,
rrro Aa)fie y 6-r,rnorapuoii
rpyrnbr xapanrcp e{$ertra
Srepme4a ue rrar{eHflercrr.

Cry.1n;r,o uar[ ]rarepr{-
aJl COAepmrrT Tarilne He-

cr{o.rlr,rro pasI]e3oB cr{ol)o-
creii 4;rx o{efrE, }raJrr,rx [l-
reu. tr4urepecuo orl{erl,rrb,
aIT0 Lt AJIfI CTIIX [flTolr
xallar{rep 4nnineur,rii coor-
nercrrryer o6qeir Haprrrrre,
IIo"IrYr1gHH91 IIO C[]e{HlL\I
n 6o.irsruur'I [ffTHa]I (cu.
tfuL. 15).

500

//0
- 100

rDlrr. 13. Xoq cnopocteft g.nr paapegoB,
rrapaJrJre.rrbrrlrr], coJrrreqrroMy paAr{ycy

o - rlnrHo ,Ni 98/130757,. ia : 59"' 6 - J$ 160a'/150957,a:56'; a-.\t 166a'/150!-5J, e 50o;a* "\1160r/1909b2,e -77"; A-Ni 166a/200957, a:2b"

E4lrncrneuuoe rrcrirroqerrr,{e xo[a cltopoc'leli n e{rlrerire Snepmoga B rrccJre-

AoBarrrrbrx rraMr{ rrtrrrrax Mo)nHo lra6r}oAarb B llecltoJIbltr,rx paape3ax frt{THa
J\li 105/200757. 3to urrrrro r{MeJro rrecIioJrLIio aAep paanorlr rorlprrocrtr.
Itart nortaaanlt 3. A. Eapauorcrlrir lr II. H. flerpoua [2'11, opaay rrocJre

TOfo, Italt frrlTrro llof{r}r{Ilocl Ha Itparo l\Illclta, B HeN{ 6l)Iilo o6rrapytxeno
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r,tar.lrrrrrroe rrore c 6otrmoii ]ralrpFIlHeIrIIocrr,Io, [,ocrIIfaBIrIeti ltaltcrrta.nsuoii

BeJlrrrrrrrbl 6o,-rr,rue 4000 cc. 
.fll'lno 6-rcrllo IIeIIrlJro cBorc rfopuy Il rltsIro

pagrra;(aJlocr,. Cartue 6rt0lprte II3MeHeIIIITI ltlloTelia.rrll ItaH I]aB B AeIIb Ham]rx

il. / //t

rr3Nrepeurrri. ceplrn pa3pesoB

Co qe"rlblo IIapaJIJIOJI],IIO pa-

Irr Srsy Connqa 6lrla IIaI\Iu

clrrlra o:r 7l'23t" go 7ltl+6"t (uo
\{ocrioBcrtorry npenreuu). l3

9h50"' R rlflTrrc rra6.uIoAa.,racl

IlclIbIIlTHa, C OqarOI,I Hart pa3

rrajt carroft 6r,tclpo r.reutrrcqeii-

cfl alacrr,ro rrApa. Bo npeun

BCrrr,rlIItI,I mX{IIOe flIIpo paSAe-

JIIIJIOCb IIa Arle alacrl{ B Teqe-

III'Ie HeCIIOJILHIIx IIEIIyT. Ce-

prlri pa3pe3oR neprellAl{ItyJrtrp-
rro paAtrycy 6r,rna culra ot
qh57n' Ao 1ol'01"'. Ha {ur'. 17

rrpr.IBcAellbl Ila3pe3BI: A -B
crroliorillor,.i alacrlr ttfitua, 6 tt

6 - B llecre lla3AeleHl',Ifl A/{-

pa. NIsr BlIl[I{N{, tITo ecJrll

rr cuotiorinori 'raotrt rrflTlra

co\paIIu eTCfl IropMaJr],Haf[ Itap-

rr,rrra ar[rlrertta EnePurega, rtl
B BoBl{yueltroii -tactg rrfITI:IiI

oHa paa6ltra MoIqIITIM Allll-
lrieHi,Iel{ c }laAI,laJlbIItI}'II'1 cHo-

pocrrlil,rr4 o1(oro 2,5 x,u, f cer;,

(crtopocrtt roJtblto J(JIn I[cIlr0a
't'tr?rtc("tll ntttrlnr), llallpaBJtcll-

HbITII{ }Ia Ha6JrloAareirr{ lI or
rra6;rrolarentt. CnegYer o:rme-

TIl TL, TITO I] J]OSNIJUIEII}IOT{

MecTe xMeIoTctI xopoltro pa3-

BrlTL,Ie <tfnaxtnn>, r(oToprJe

il"2 //F

ltr3 //fl

/Ye4 //fr

fle7 /,"?

L[iLr-

ffif,
4 2/J

tlrr.rr.. 14. Xo4 cxopoclei:r gtin pa3pe3oB,

IIallil.TIJIexLIIblX COIIIeqIIOMy paAIIyCy B ILITIIe
j\i t1z+ai030857

yltasrrrBalor IIa IIaJlrlllrlc criopocrel"t nopul(r{a - 101, rcat f cett'

flotty.1gHH51e Bblrrre rparfuriu cxoooc'reit rrccJleAoBaJlrrcb Hc rorr,Ito Harrc-

0Trletr6.o, lro t7r lioJMrrccruerrrro. V4arocr, Itaiirrt 3aBrlclll{ocrr, [raHCEllaJrbIIbIx

paAr,raJILlrbtx cxopooteii B rrporuBorroJro)ilrlblx rlacr-flx rLflTeH Ir SaBlrctrr'Iocrl oT-

rrouclrtrtr arux ciiopocreii oT' paccrorllnrr rrtlTelr or IIelITpa coJllrequoro Atrclia.

Izla rpaSr,rxoli, Ilonagr,rBarou{r4x ory Barrrcln\Iocrr ({r.rr. 18),ncno BI{AIro' llro clto-

pocTb rJ o6eux flportrtsolloJlo]r{Hblx rracrtrx rrfITHa cIrcTelaTI{qeol{tr r{elr.fleTcfl

c IroJro?IteIIIIel,I IIrITIIa IIa AUCIie: rt('JIolKUTeJILHa.E CIIOpOCTT' (n Ua-

rrparlJrerrr,rl{nna6nro4are.nrc) p a c T (} T cyAaJIeIItreMIIIITHa oTIIeHTpaAuctia,

rrelrt4yTeIuHaH o r p x IIa r e JI b II a fl cl(opocrl(nnaupanregtrrlorna6rro-
gatern) 36;rnel,r qenTpa Al,ICIia 14JIII tr o C T o ,I II H a' IIJIII ]ISAJIeH]IO



E--l,y

rDnr. 15. Xo,q ne;rr.rur.rubr paAnarrLuoit criopoctr B rrrrrrre N! 8Z/060757

tDlrr. {6. Xog cHopocreft n 6rrouspnofi rpyn-
ue N t68a'/150957

18 IIaoec"nn Itpr,rMol{oii acrpo0uBnqecHoii o6cepraropurr, r. xxlII
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pa c Te T c yAaJreIiIIeIIoTIlelrTlla, r,1 lrarrr{rrarr cpaccTorrHr,IflILflTIIa a=40-50o,
rI eA Jr e II I{ o y rI e II bIrI a c rcg. Oruorre}rr4eo6e"nxcnopocreli4oBoJlblro
6rrcrpo pacrer (orpr,rqarerblrocAur{}I{eru,re 6onee trror{Hoc, {e^{ roJro}Hr{-
rerr,noe) c yBeJrllrleHl,Ier{ paccrorrrrr{rr or coJrrrerrHoro qerrrpa; ortoJro a=.45_50"
orro Aocruraer Beirr{qunrr, pannoii eAr,rrrr{r{e? r.r Br{oilb rrpoAoJr}naer p a c r rr
(4nlrinenr.re B rralparJreHuu ra na6nro4arera 6l,rcrpee, rrenr Arrr{inerrue o r
lra6rro4arenn).

3AI(JIIOtIITHtrIE

flpune4euubrx Aar'rrrhrx o6 eS{enre Eseprue4a u <{raxrrraxD y}r{e rocrarorr-
Ho AJrrr roro, tI1sfi61 norrblTarbcfl coBAarr, Haprr.rrry 4uurxeHrit B r4ccJreAyeMhlx
rItIrlrax. O4nr,trt r{3 ocr-IoIll{brx nbrnoAoB rrpex{r{Dx na6.rrro4atcreii a{$exra 0oep-
ure4a 6r,rro ro, rrrooH co3Aaerc.EABr4[rerrr4erlr]\rareprru p a/{n & Jr brr o rB
rr JI r Ir a. FIo c BpeMelr na6rro4enni,i Sneprue4a cqrrraJrocb, qro Jryrrlrre rcero
r{o}r{}ro na6;rro4arr, aror essexr, ecJrtr{ rrfrrr{o rraxoAr{rcrr rra paccroflHr4r4
a:45" or I.IeHTpa coJrHerlHoro Ar{cxa, TaI{ Har{, rto MrreHr4ro orrax na6rro4a-
te;nefi, Altl4;r{eHlle Il rrITrIe IIpor{cxoAlrr nper4Mytr{ecrr]el{Ho uAoJIr) conlre.ruoi.l
IrorJepxHocrll. Xor,s A6errm [11] uo11asaJr, rrro BeJrr4rrrrrra cMorqeHrrfl ilaqarr
IIOiI{eTBIIaqIITeJILIIO OTJILITIaTLC,a B flpOTI,IIJOIIOJIO}IiIILIX TIaCTrIX [tIT]Ia, I(rZrrUen
[13] cuequansno oro6pall r43 cloero na6rro4areJrr,Horo Marepr4aJra roJrbno re
rrflrHa) I{orophle I-IaxoAr,IJrI{cb r;o Bpen{.rl rra6nro4eurafl ira paccroxltuu..a:=45".
Haruu lpaSurtra, Snr. 18, cpatsy nor{a3r,rBaror, rrro lrcJrrratr oc}IoBr{Rar6c.fi rrprr
r.rByrlelrnrl Sreprue4-sStfenra ]ra uarepr{aJre, rroJryrre}rgorll ToJrr,rro A,rrtr aroro
paccToflrrr.In.

tr44 cnagannoro IJrIITIe Id rrpeir{Ae Rcelo r,ra rarn cepr,ri,i papeaoB oTllrlrounrrx
ntlTer.r BAoJrb paArryca, oco6eilno r,r3 pa3pe3oB, ue BaxBarrrrBarorqrrx .rrApo Il.rrr-
na (upoxo4tI[II4x rloJlyreur,ro), Blrror{aer, qro r,r l(Jlrr Halllrx trrrrerr /{r]r{}r{eHr{e
D rrpoeltqrrlt Ha coJrHeqlryro rloRepxuocrr, B o6tacru Mar{craMaJrruoro arpSexra
SnepIue4a 4efictnuterbl{o rpoficxoAr4r rrpaHrrrqecr{rd paAuaJrbrro r{B [rrrrra.
Xopomo aro rrrAlro Arfl ceps.n patspeBoB r.rrrHa I& 871060757 (Sur. 15). 34ecr
yNreHbrrreHue ar{flJrr{ryArr e{{errTa Snepure[a c yBeflflqeHrrer{ paccro.siltrfl pa3-
peBa or tIApa rItIrHa Ia peaxzit [epexoA rroJlo]IiureJIruort crtopocrr,r B oTptrr1a-
reJIr,Hyro r{oiltHo 4eiicrnr.rrersno o6rscHI{Tr, rrpoenqlreit ncHTopa cHopocrrr rra-
paJrJleJrLlro paAnycy rrflrrra ua Jryar speHr{.fr.

tlro6rr o6tacnlrtr, l(oRoJIblro xopomo BbrpalrteHHyro BaBrrc?rlrocrr r\{ar{cr{-
[IaJILHbIx paAIIaJrlrirJx cliopocTeii u zx otrrorrrennii oT paccTotrurrfl rIflTrra oT
qeIITpa AI,lCIta Cornqa, IIJ,I rlollblTa,Ilucb Drrutrp]lrlecr{rl naiirn Sylrrtquro, coor-
BercrByroqyro Aarrlrorry xoAy trBrrepeHrir,rx cr{opocreii na rparprare $ur.. 18.

.(.na uononrnrcJlrrlrBlx cnopocreii rroJryrrcnlrafl BaBrrclrr,rocrL xoporuo orlr{crrcaer-
ct Syurtquert

u! : 2u sina"
r/[o a : 7 nu/cen.; urn 6onee rorr]ro

af : alsirr (h -, ") f sin (ir t a -
r,(e ?/ =. 0,85 ru/cen, k : 20"..(.nr orpuqareJrr,Irbrx
SAIJIICI,IIIOCTI- ECTI,

1 o") l,

(1)

( t')

?)'-r : a (siri a -l'- cos a),

cxopocrei.i aHaJrortryHa.f,

(2)

18*



rAe BHOBb U : t nn[lceti; uiu4 6oJree rorrr]o

u, : u [sin (a - k) + c,os (o. * /i)], (z',)

rAe a: 0,85 rufcerc, k: 20".

Ho.Iro6rr lIor(aBarr,,qro BTy B[Irrrrpr{ale']Ryro {ynHquor{aJrbHyro BaBZctrNIocrr,

MolnHo rrpocro o6r,.acunrr, Suanuecnu, rpe6yetcn y?fie cpaBHeHtre rroryrleHHblx
peayJrr,raroB c peayJrbraraMu pa6ou,t [1,5], r. e. corlocraBJreH]re o6napyxreu-
Hr,rx aar{oHonepnocreii B ABr{}fieHurIx c HapTtrHoft pacupegeJleHl{fl I\IarHrrTHofo

rroJrfl R rr.srHe. 3ro cpannentre tr ffBJlflerc.s ocnonuofi teuoft clegytoqeii pa6orrr.
Ilpnnomy r,ny6oHyro 6narogapuocrrr trJleHy-Itopp. AH CCCP A. E. Cenep-

IroMy Ba BHtrMaI.IZe u rroJreaHble coBerbr utrrn o6cyxt4eHl{tr BorlpocoB trptr Br,trIoJI-

HeHr{u pa6orn. Tanrxe ilpuHortry 6narogapuocrr B. JI. Xoxnoroft r C.tr4.fona-
cror{y 3a coBerbr u o6cyrxAentre pasHBIx rronpocoB uacroaqeii pa6ornr.
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A.ttr\I{EMI,Ifl I]AYIi CCCP

II3 B E C'TI{ fI H P E,I }I C }T O fl A O T P O O 14 3 ]4I{ E C IT O I,I O B C E P BA T O P T4 III

Torr XXIII, 19ti0 r.

cBfl3b MEE(Ay MAI.HI4THbrM IIOJIEM I4 ABrDI(EHmEM
B OAr4HOrrHbrX COilHETIHbTX IIflTHAX

B. B31ar,6a

l]e.rrr ltacrollqeii pa6orr,i - IiaccMorperrrre B3ar,rMoAci.icrnus ABurflerrlr-E r.r MargrrrEoro
flO.,lrI R o[l,llIOtIllLIx COJ]lietlltl,tx fiflT.lla)( C TOIIHII SpeHIIrI TCOpeTUTIeCKIIX 3aI(JIIOqCIIIIft fIIgpO-
Marrlerrrl{rI I{ Ha ocHoBe Dr{creprrMerrraJrL,H6rx pe3yJr6raroB (na6nro4enufi), no.ryveuuttx
a pa6or:ax [2] n [3I.

P a c u p e A e Jr e Ir rI e A B I{ E{ e n I,r fi s o 6r a c r r.r tr .s r }r a. trIa slrnupnvecnoi
saIllIcLII\tocTII tseJrLIqI4rILI pa,qnanr'uOft CHopocTI4 n a{([ente Sneprne4a oT troJro)r{eHr.rfi trfirEa
Ira AIICI{e Lr IrB l{3Mer{eHuli (lropurr <([lralnron> u (ctryrrrlrr(oB> c nrrcoroft BaneraErrfi Jrurrrrr4
r co:rne.rHoii atrrloc{epe u c paccrofirrrreM trtrrHa or l{errrpa Cornqa Morr(Eo cAeJrarb cJreAyro-
I-quc 3afirIorleHI,{fi.

I . ,[,nuxrenue B lroJryreHr{ corneqEr,rx trBTeE flporrcxoAl{T BAonL cnJIoBLrx urarutfi ltarnnr-r
HOrO trOJIfi, paCtrOJIOEterIEOrO BIre gApa B BrrAe (Beepa)

2. Cnopocm /{B}rrfieHrrr{ B cJro.flx, JreE(aqux a6rilzn rpaEr.rqx {oroc{epa - xpoMoc([epa,
6ilnana IryJIIo. OTa crtopocrl yBeJrr,rqrrBaercn Hapymy rr BrryrpL B rrporr{BolloJrox(rrhrx Ea-
rrpaBnerrrrfix, trprrqeM c ury6i.n.roii olra yBeJrr{qrrBaercr 6r,rcrpee.

3. ,(urrteune sefiocpeAcrBeu]Io troA o6racrrro uy.nenoft c(opocr]r rrpor4cxoAtrT trpaKTE-
qecl{Ir [apaJrJreJILEo troBepxuocrrr conuqa. Ho qelr Elr]r{e Mrt otrycraeMcff, teu 6olrme
BcItTop cfiopocTrr rrar{JrorrEercrr BHrr3, TeM 6onrfire HatrpaRJIerrl{e ABrrmerrfirr aarn6aerc.g
BLyrpb Colnila. C.ro4crnncu oTo.to l,r3McHCHr.rrr HarlpaBJrcrutfi gotrxtenxE ,rBJlgercfi Ar{Bep-
rerrqr.rrr 4nr'rntyuleficx Mareprrr.r.

CBfisr, ABrl)ftetrr,Irt c lrarrrrrrlrbrrr troJreM trrrrua. OqennatrpoBo-
AIINIoCTI,I B oTAeJrr,IILrx clorrx coJlEeqIror,i arlrocrfcpl,I trpr{BeJla R BaRJrrorreHr4]O, qTo oI{JroBEIe

JIIIIIIIr{ Upr{ ABrlE(eHI{r,I r(aTeprrr,l B MarrrIrTIrOrI TIOJIe lrrlTerr [paRTr4rrecKl4 rroJl]rocTLlo (BMO-

po)r{eHr,r)) B MarepIrru. tlacruqa rrareprrr{, ABrr}r{yrrIaEcE B trtrrrre co cftopocrr,ro Eecxonbr{o
I{I,IJTOMeTpOB B Cer{yHAy, rrpOXOAr,lT paocTorrrrr{e [OpfiAr{a paA[ryca trrrTHa B TerreH[e Eecr(oJrr,-
ItLIx qacoB. Tor: tpanr, qro lloJre rlrrTrra He yrr[rlTox(aercE ABrr]r(e]rrreMi roBopt4T ll rIoJrLBy
Toro, qro rralpaBJrerrl{e ABI,IE{errLr[ B trflTHe AoBoJrLEo 6nuano ]ratrpaBJreHr.rro crrJroBbrx J|ar-ft,
no npaliueii r{elle B nluxneii qacrr.r trETrra.

Conoctarreutae flofiytleuuBrx rraMrr I{aprr{E pacfipeAeJlerrrrfl Marlrlrrrroro rroJra rr ABI1-
ixettttii n o6;racTlr trflrrra troHa3brBaer, qro Bce Haurr na6lro4arcrsnrre (taxru (rxrlovar
TOIII{yTO CTpyI{Typy <(rtaxnonD r{ ((ctryTrrlll{oB>) lrorxno o6tgcnvTr flpeArroJro]r{e[rrcM, rITo

,llRLIII{eHIIe B IIOJIyTeIIII OAI,IHOTIHLIx trrITeII rrpO].ICXOAI{T BAOJIL CIIJIOIIrIX lrltur.rii lrarrrttrUOrO
noll. l(axretcr, qro o6racrr, <ruarrururoii r{rrBepcr{rr)) coBtraAaer upn6.rrlranre.trno c o6;ra-
cTtIo MLIHI,Il{aJrr,Ht'rx Anll}nennii u lraueneuraii Anuxtenlrii. CregonareJrbrro, ar{cfleprrMer{TaJlr}-
Ilbre Aarrrrrie fle [poTr.IBopeqaT TeopeTxrlecRr{M 3ar(JrroqeH[rrrM rI{ApoMarrreTr.rHLI.

TI-IE CONNECTION BETWEEN THE MAGNETIC I'IELD AND MOTION IN
SiNGLE SUNSPOTS, by V. Butnba.- The interacbion bel,ween the rnagneticfield and
rnotions in single sunspols is considered from the poini of vierv of theoretical conclusions



of hydrornagnelics and on thc basis of cxperimen[al resull,s (obselvalions) obt,ained in
[2] aud t3l.

The clistribution oI rttoti'rls in theregiotr of a spot'
Irom the ernpirical clependence of radial vclocilies in the Evershed effccL on the position

oI the spot on the disk and also ihe varialions of the form of <flags> aud <satcllil,es> in
rlependcnce on the effectivc ]ayer of origin of -ines in t]re solar atmosphere and ol the di-

sLance oI t,he spot from the Sun's centet, the lollowiug conclusions catl be made:

1. Motion in [he penurnbra is along magn:t,ic lines of force, s4ticlt are located oulslde

the umbra and have thc form of a <fan>.

2. The vclocity of rnotion in layers ncar t,o lhe boundary pho[ospltelc - chromospltere

is close to zero. This velocity irrcreases outwards and in\Yards, the increasc being more
rapid t'ith dept,h.

3. Motiol directly beneailr theregiou of zero velocit,y is practically parallel to lhc
soiar surface. Florvever rvilh increasing deplh the velocil,y-vcctor is ruore inclined dol'n-
rrard and the motion more bent inward. The divcrgence of movinq' rtiatclial is a conse-

qrence of t,his change of direction of motior.
The connection bel,rvcen rriol,ions alld Lhc magnct'ic

tield of t,he spot. Thc cstimate of conductivit,y in separaLc layers of the solar

al,mosphere led t,o thc conclusion l,lraf the line s of Iorcc, during t,]re mol,ion of rnalcrial in
lhe magnclic lield of spol,s, are practically corrplctely <frozenir in the rnalerial. A particle
of material rnoviug in l,he spot, rvilh a velocily of several ]tn/sec travet'ses a distance of
the or.tler of the radius of the spot in the cou:se of sevcrai hours. The IacL thal, the ficld
is not dcsl,royed by motion speaks in lavour c,f the direction of molion in the spol being

close to the direction oI tfie lines of force, at least in the los'er part of the spol,.

The comparison of the derived data on the dislribution of the magnetic field and llte
motions in the rcgion of the spoL shovs that all the observaLional fac[s obtained (inclu-

ding the fine slructure of <flags> and <sattelites>) can be explained assuming [hat motiou
in l,he penumbra of single spots is along lines of force of the magneiic field. It seems that
the region of (magrel,ic inversion> corresponds approximalely with l,hc legion ol mini-
mum motions and changes of motions. Consequently experimental dat,a do noi contradicl
the theorelical conclusions of hydromagnet,ics.

BBHADIII,IE

flonegeuue N{ar}rrrrr{oro rroJrfl rroA AeiicrBtreM AuI{}I{yqe}ic.E B IIerI rrpoBoAE-

qeft cpeAbr otlucblBaer o6rqeranecrHatr {opMyna [t]

9! , rot (v x H) l- I v'u.
tJL 4fra "

( 1)

rAe H - BeHTop Harlp.flll{errrrocrrr Nrarur{THot-o rroJltr, tr - cnopocrL AIr}IiIteHIr.fi

cpeAr.I, o - npoBoAEMocTr, cpeAr,I. otnocu:renrHylo poJI6 oTAeJILIIbIX tIJIelIoB

ypaBr.reHr{.fr (1) onpe4e"nfler B nepllym oqepeAl BeiltrrrzHa rlpoBoAI{MocrIr o

u xapanrepHbrii pa3N{ep cucrer{br. Bnusnue Broporo tIJreHa ypaBHeIIlIf (1)

yMer.rr,r[aeTcfl c pocroLr IIponoAI{rlrocTrr u c yBeJrtrrleHtreM xapaHTepl{oro paSMepa'

Pons uepnoro arrreHa ypaRIreHtr.E (t) rpeo6naAaer rlptr Bbrcoltoft rrpoBoAIrl\Io-

CTtr IIJIASMEI:

AH
di : rot (Y x H). (2)

@rBuqecma.s I{HTeplperar{rr.tr eroro ypaBr.rerrufl !IBrJecr}ra ,r rrpocra: [IaI]II{TIILIII
troTolt qepeS flro6ym [o]lepxHocrb, cBflSaHIIyrc c ABtr]r{yql{llucfl co cHopocrLlo
v qacrltl{aMrl ulra3[rr,I, 6y4et ocranarr,crr fletrSNrerrlrhrl,l, T.e. MarrrllTHble CUJIODbTe
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JII4HIITI yllJIeI(aIOTCfI IleqeCTRoll CO CIiOpOCTLIO V, I'IJII'I NIaIIITITIILIe CI{JIOIlble JItr-

Hrrlr ocralorc-rr (rrtropolr{cHrrr,rr[r{)) B Betr{ecrBo rlpll elo ABr{}IteHI{Ir. flpu ylrerrsure-

HIrr{ IIpouoAur[ocrr4 Teprrerc.tr r4 (r]l,Iopo]{terrHocrb))cL{JroI}bIx Jrr{HI{ii Ir ABI{ffiyqym-
,c.fl CpeAy, CIIJIOLIbIe JIIIIII{II yl}JIeI{aIOTCfi JIEIIIL rIaCT[rIHO' tr IIaqUHaeT IIIpaTf,

poirr, Ar,ro{y3r{fl Mar}Il{rHoro rroJrrr.

14u4yHrnnuoe TopNro)1{eHrre, ROTOpOe trctrr,ITr,rDaer cpeAa, ABrr?r(y111aflcfr

rlouepeH CI4JTOBLIX JIIIHIIi,i I\IaTHIITHOTO TIOJITI, TaItlI(e SaIIIIC!1T OT BeIIuqt{HLI IIpO-

uo/(lrilfocrr{ cpeA},r. B c.ry.1ng rraJroi,i rrpoRoArrr{ocrl{ Rpex{lr peJraxcaI{I44 ARI{}Ite-

trr{rr orpeAeJrflercrr {opuynoft ttl
&: #, (3)

;|Ae p - rJrOTr{OC1[L CpeAbI. Ho eCra trpOBOAI4N{OCTL 6oJIbIIIafl, MaIHI{T]Ioe [oJIe

H0 ToJrr,Ho TopN{oBr.rT ABrl?I{eIIIIe. Cunonr,re Jltr}Itrtr, flocltoJILIty o]ltr (DMopoiIteHbID

n cpeAy, AeiiCrByIOT, REIpaffiatICb o6paeHo, HaI( peStrIIoBbIe rpy61[I, ]ioTophle

'6r,rnn Har.aHyrbr ABLrlneHrrelr rr crapalorcrl Repllyrbcfl B rrpcE{Iree rloJroxte-

H4e. IIpu erou ecrrtr ltllgernrlecl(afl el{eprlilfl llBtr}fiylqeiic.E cpeAIiI E^-Llzpuz
6orrsue alreprlrrr uarurirrHoro noilfr EM-H 2,To [oJre cJIa60 ]JJIIIfler Ha ABtr]I{eHI,re

11 ATJIIII{e}II4o CI{JIrHo ycHoprleT 4l{cctrtraqtrrc lIarHtrrHoii a[Iepr]III' Ho ecru
Err>Er^, rloJre olpeAeJrrrer ABtrlr(eHtre I{eJruI(oM. flpu cpar:unr{ofi BeJrurltrHe

o6elx ar{epruii poJrL rroJrrr rr ABtr}r{eurrfl rrptrNlepHo oAuHaItoBa u Ilosr{o}neH 06-

orerr sHeprtret MeH{Ay rIOJreM Ir ARtr}nelILIeI\I.
PaccntOtpuu c TOqHtr BpeIItr.fI uptrBeAeHllhlx Teoperuqecpux paccym4euui'i

BBauNloAeficrBuc ABulIteHwtr fr tr{afl.ItrTHoro troJrtr B oAuuorrHhlx corueqHbrx trfiT-

Hax rra ocHOBe AHCIIepuI{euTaJILHbIx peByJIbTaToB, [OIyaIeHHLIx B pa6oTax
It2l u t3]. flepnax pa6ora 6r,rna uocssqeHa rrccJleAoBaHulo Harlpfl)IteHrlocreft

n xon(turypaqtrii ilrarHllruoro rroJrrr oAr{rrorrHr,Ix Ir.rIre}I u rrccJIeAoBaIItrIo rIsMe-

Herrtrit MarrrtrrHol.o rroJrfl c BbrcoToii HaA 0T[rr,IIr Ir-Erltatrfu. Idenrro I]Topofi pa6o-

rr,r rrnJLflJIocE, u3yqeH[e e$Senra Sneprue4a B oTAeJILI{rIX IIflrIIax, A[rI 60116-

ilIlIlICTIla KOTOpLIX [I3I{eprIJIOCb NIaIHUTI{oe IIOJIe'

S 1. PACIIPBAEJIDHI,IE ABI4E(EHIIfr B OEJIACTII tIflTHA

t{ro6u [orra3arb, qro aaBuclr\focrb paAr{aJlbHbrx cxopocreii n o{{enre
Sueprue4a or troJlolr{e}Il,Ifl IrrIrHa Ha AItoHe, IIafiAeHHyrc B pa6ore t3l (af -.-

: 2 asin a, u;: z[sin o -l- cos ol), uoinno rpocro o1'sflcq.wrb {nsuuecHn,
.[ocTaTOqHo IIptrIIflTb B HaaIecTBe pa6o.reii ltr{troTe3bl, rtTO A B tr }It e H ]4 e

B rroJIyTeI{II COilHeIIHBIX fIflTeI{ Upol{cxoAur IrAoJIt cv JIoII]'IX
.Jr r{ H !I fi uarunrnor.o [oJIrI, pactrOJIo]I{eHI{IJx BHe ,IApa R tstrAe (tseepa))' cxe-

Nrarurrecmz trBo6parr{eHHoro Ha {ur. 23 pa6orbl t2\. B rar(o]r[ crryqae' Acficrlrr.l-

TeJII,HO' npoeltql{,fl cl(opocTei{ IIa Jlytl SpeIIu-'I B rIacTI,I trflTHa' Jle}I{alqepi 6l rt.

in e H Ha6JIIOAaTeJITO, 6y4et 6Iue6a It BSJIIIqI{HS uf,:2u Sin q,, a B llpoTtrIlo-
,rroJromHoiiqacrll[rIrIIa, Aa JI Lure orHa6rloAarelrt,ur: a(sino f coscl),

man xopouo BrrArro r{B cxel{br t!ur. 1. llc.nu ncs clrcreMa c[rJroRr,Ix Jlrrrrlrri rla-

rtJlolleHa I( RocTorry, T. e. RepTl{r{aJlbr{ar{ ocB ctrcTeN{LI ctrJrorlblx lrmHafr Ha +I4r.L
,orr{JloHerra or }ropNraJrtr n froBepxHocrl{ [flTIIa [pu6[uBtrTeJlLHo Ira 20", rpa{lr-
r{II BaBrrcrrMocrr,I BeJrlrrrr4rrhl paAuaJrbHblx cHopocrefi or paccro.sHuf or qelrrpa

.,i\rrcna (crrr. {r,rr. 18 t31) coorBercrry}or JIytIue sMuupuqecnu}I {opMyJIaNr

279



(l), (2) pa6oru [3J, rAe RBeAe]ra rronpanria B yro.rr Ha noJrr{qrrrry k:20".
(Hauounzu, qro peayrbrarr,r, rroJryrienrlbrc rrprr rrorroqrr Nrarrrlrrorparfa, norra-
BrIBaJItr HaItJroH ctrcrer\rbr cr,rJroBbrx nurui.i H cer;epo_Bocrol{y,)

3ry 4ononruo rpy6yro ltaprr,rHy gnr,ririeunii lrolripo yroarHrrrr, rrllrr uolloqrr
Bcex Ao ctrx rrop cAeJra]IIrIJx, rrona roJrr,Ho lroprpoloudarec11ux rra6rro4elrtrii
a{rlrexra Sneprre4a, rr npe}r{Ae Bcero [prr rroMorqtr rra6rroAeHtrii <Slarxnon>r,
ral{ HaH <Snamxra> [3] npe4cranJrrrror co5or'i He rojrr,]ro roHr{yrc crpynrypy a{-
$enra, Ho z ero cyrr: e{{enr Srepmeqa - oro crrex{eHtre qeHrpa r.rrinecrtr
JrrrIIrItr r{3-3a ee acEN,rrrerpr4r4, cB.fl3arrr{1fi c o6pasoBa}rrrerr <$;raxtrtot>.

rrrrr. {. cxcrra ,poenu,rl /{Br.r}r{€,,ii r rnrue Ao ryqs Bpe,rrn

flpenr4e Bcero HylI{Ho paao6pats caMoe cyrqecrBerr}roe r}o3r{o}n}roc r}()Bl)a-
lIteHZe rlporI{B nauefi cxerfl{ 4nnrnerlull: }ro}RHo Jrrr rr3-Ba 6ucrpo rrapacrarorqcii
ouru'recltoii ToJIlItr B Jrr{}IlIl'I Ha6nro4atl Ha cropoHe rrrlTrra, rrporrrBonoJloirt-
uofi na6nro4areJrro, cocraBJr.fiIorqym clicpocrx a sin o, rrBJr.firoqyrcc.fl npoeri_
quefi ua Jryrr 3peHu.rr l(Bulnelrtr.fl n 6onee :.ny6onr,rx c.[o-Ex rrrrr]ra. IIpu TlrcHyc_

cuu <Srarxxon> [3] 6uro rona_
B&Ho, 1119 xorrr .E/4pa 6onr,ruurr_
crra llrgnl:i norJroqeHr,rfl co cpeA-
ueft poylarl4oncnoit r{rrrerrcuB_
Irocrllo BoBHtrHaIor r6rr,ralr rpa_
uuqr,r Sor.oc$epa - xpouocrfepa,
<Sratnnu>, T. e. acr,rMr{erprlrrHbre
rtprJJrr,fl ETtrx Jrl{}rlrri uornoqe_
Htr.a, roaHranaror lrar{Horo r.u y 6_
,H e (r, rry6nua BaJrer.alrrrrr
olrpOAeJTrIeTCrI rJ ocHoRHOlr OII_

rrn.recltort r.ny6unort B Herrpc-

@ar. 2. Cxenra pacrrpeAeJren?rx 4nraxenut
s o6lracrr,r flsrga

pbrBrrolr cuexrpe). Em r{ o_

l : "' { o r o c s e p rr reo}rerprrrrccrrarr uy6r,rrra <rf.naxrnon> npr4rreprio0,4-0,5'10s c.it,. A.o, rr o A e Jr rrr rr rr r rr a pa,Hocr' reor,rerirr4qe-
CHI{X TUY6Zrr BO3}ItrITHOBEHI4,E flAPA JIIITI,III rr EE ACIMMETJ]trII}IOIO ITP6IJIA
Aoortrraer DeJrtrqr{Hr;r - 2-3.108 cJr, ,l r\ro}r{cr 6r,rTI, rr 60rl,Iue. Morxrio
AyrlarB' rr?o D rroJryrelrr{ <duainrur> na6rm4amrca Ao r.ny6ran, n p o-IIeII{YTOqr{ux },re}rrAy coorrrercrrivroqer-l l\roAe,rrrrro $oroc$epsr rr rro_
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IIeJrbIo rrflrHa, r. e. - 70e cu, flocxo.nr,Ity nax {oroc$epa (n cnry etfr[exra,
Bunr,cona), TaH tr xpouoc$epa HaA rrrrrHor\r rr o rr rT ]r{ c }r br rro cpaBrreHr4rc.

c rropMaJrElroii {oroc$epoft r xpouocSepoft (r. e. rrflrno o6pasyer Han 6r,r

(BopoHI{yD Ha noBepxnocru Coruqa), ro Aa}r{e rrprl ua6rro4euur rr o I y r.-

Jr o M (n uarpanresr. AB ua Szr. t t 2) <{naxrHu> rroryr Ha6rroAarr,c.fl,
rrecMorpfl Ha BrrarrureJrbHyro rly6uuy zx BaJreranua. flpz Ha6rroAenuflx rroA.

orreHE, 6orrruuu yrJror{ r{ar{JroHa (n6nuew xpaa) <{ranrxu> [pofla/(aror - [r],r,

BtrAtrr,r o6nacrr uylenoit cHopocru
,rJrr{ Aa}r{e l{Br{?fieHrre flporr4Botro- Nefi40/0308't7

Jrolnrroro BHaHa [3]. R6nnsz qeu-
rpa <SraxrxzD rrJroxo Brrpalr{eubr,
TaI{ I{aH ABz}fleHtre B 0TOM Cryrrae 0
rratrpaBJreHo BAoJrr, rroBepxHDcTtr

Cornqa.

)5S2Zsl:

Paccuorpuu 6onee 4eranruyro
HaprtrHy 4uzmenr,rrt n unure. Ha
{rr.2 [peAcraBJreHa cxeua pac-
npeAeJreHz.fr BeHropoB cr{opocTr{ B

o6nacru [.,rrr{a (aa ucx.nro.reHzetr
I{ei{rpaJrr,Hofi .racru rrApa), [prlr
loMoqr4 rtotopofi r,rolr{Ho o6yxc-
rrlrrr Bce ua6nro4aeur,re Har{rr
rrrJrer-rtra, cn.fl BarrHr;re c e$rfexrolr
l)nepruega.

tr44 ugMeuenufi acurrl{erpr{r{
nunuft (<rfraxrna>) n e{$exre
Enepme4a c srrcoroft BaJleralrtr.E
Jrr4umfr n arlroc$epe [flTr.ra
(rrperxqe Bcero B o6nacr,w tunufi
K u H), Horopbre paccr{arptr-
Ralracb s [3], Mr{ cAeJraJru Ba-

IiJrloqelltre, rrTo cltopocTl ARZlIte-
I1r{.8 B cJro.flx, Jre}Harqrrx r6nraeu
lpalrr{qbr {orocftepa - xpor{o-

I] N[

@ur. 3. Cparrenlre paapeaoB cxopocreft
B Jrrrlurr l, 5927,8 A lr .nrrrrnsx rrarpr.rr D1,2

AsC7ZSl

cSepa, HeBeJIZna (6lzaxa ny.rro). Ho cHopocrb yrreJrrrrrrrBaercrr o yBeJrrrrrerrrderr
llhlcorr,I u rny6rtnrr n flportrBotloJro]r{Hbrx }rarpaBJrellLrflx, rpr,rr{ctl c rly6r,rrroli
orra yBeJruquBaerc.s 6rrcrpee, tretr c Bbrcoror)i. o6tacrr, ny.rrenori crropocrr4 -oro o6nacrr, n tto'ropoii Boalruxaer 6onrrua.a rracrrr Jrtrrrirlii cpe4ur,rx 14 cr{Jrr,-
IIbIx' B o6nacrrc 6onrmlruu cfiopocrtrt{u Doglrr{rtaeroclr olt H arr rIa crrl
ona6rrx rznnii E ara o6racrb -sBrflercrr oIIpc/teJrflrourr,rr{
$ a n r o p o r'r B 3 s{ er re 0 u e p,, e/{ a. B crro.flx rraA cJroenr rryJre-
uort cxopocrltr rAe ABtIlr{eHZe npoucxoArrr D HarrpaBJreHtrro rt o c r{ rrtrr}ra,
$opuupyerc.fl Jrzmb r{errrparEHa.s rracrb.aApa raRlrx rrnr,rft, Hart
llr,r,, uattrrfl rrilv D1,, ua:rpraa, tr oclroBHafr rJacrb Her{oTopBIX XpOnrOc$eprir,rx
.nunlri.i, rar{zx, HaR Ha ranz K, u Hr.

Haupanneru4e ABu)r{eHur? onpege.neHo rrpe}r{Ae Bcero Banlrcr4r,rocrr,ro pa-
II{aJrbHbIx cHopocrefi (otpuqare.nrHhlx u [oJro]r{trreJrrnrrx) r{ trx orrromeHua
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or paccror{Hrr.fl rr.rrrr{a or r(eurpa coflrreqHoro /(!rcHa. Ua arofi i]aBr,rcr,rrrocrlr

rlr,ITeHaeT, I{aH y}He 6nuro noltagarro rra cxeMe Sur, 1 14 2, -1'1g 4uninenl,re n 6o-
.rree rrbrooHux cJro.flx, rroA o6.rracrr,m rryJreBoft cxo]locTr,r [porrcxoIr,rT
lp a H rrt q e c Hu rr a p a Jr Jr e J] r)r{ o rroBepxrrocrrd Conuqa. Ho rrelr

rr I{ irt e Mbr ortycHaer\{c.tr, relt 6o;ruue IranJrorrflerc.E nIrr,IB BeHToll oltopocrlr,
renr 6onsme earlr6aercR ABuE{erlre Rrryrpr, Connrla. C;rre4crnuel{ 0Toro llBrrc-
rrerrrrfl r{aupaBJleHtrt? 4nutneunrr trurrtrerorr Ar{DepreHrIlrrr Ar]r,r]ny-
rqefic-n r[a reprru, noropafl pacrer c paccro.flHr{eNr or ocr,r nrrrna.Crrr,r-

llcreJlEcrBor{ Toro, arro rla fpa}rr4l{e .frApa r,r rroJryTerr[ ABrr]rteHr,re []lor4cxo/{r{r
D yBKoM cJroe,,flrJrrrrcr:cs Ha6;rtoAerrurr (crryrHrrltoB), R ItoropbTe R rrer(o-
ropbrx cJryrl;1rr [ep0xoir(.rrr (rbila]fintr).

Boo6rqe cr{crer{arzriecHoe uBMerreflrre Soprru <{rnarnrra> c paccrorrrrr,re}r
:rrrrrrla or I{eI{Tpa AtrcHa, I{orol)oe 6r,I;ro onucaHo cbrrrle, rro}firro xopolxo o6r,no-
rrrrrL rrpr{ rroNIorqu trpeAJIo]r{e}ruoi.i cxelrlr, crrtrrrarr,.rro (+Jra}HHn) tr (crryr-
urr{rrD o6paayrorcx B (rr r{ }r H e ii D rracrr{ rrrrrua (ltr/Y' Ha Sw.2), a rrecr,re-
qeHlrafl JIt|HIrtl 1]O3HI4I{aeT Il JreEtarqer{ Br,r[Ie CJ]OC, t'/{e Arjtr}r(er{lrfl oTcyT-
crnyror (clrof,r. fuIM'); <Snanrxr,rD )fie r] xporrocrfepnrrx Jrr{}rlrflx, ranr{x, xax I(
n H, Ho (ou. $ur'.5 u 6), D,,r, br,r,r, lrMerorque cABr,rr, rrporr{uorroJroxrru,rii
<{oroc$epubr}rD Jrr{H}rr{[r, r]ol;rluraror B cail{orr Bepxrrer{ ctoe (VV').

B callolt l(eJre, paccrlorplrr{ 6erno oclrots}rbre peByJrr,Tarrr Ha6rroAcrir,rii.
Ilpl.r opuenTal{I4rr trIeJrn BAoJrb coJr}rei{rroro paArryca, KorAa
rrflrrro orrrocrfreJrr,Ho 6rtrBno rt rIeHTpy Atrcr{a (10-20'), acrrMMerprrrr JrvrLrlrfr.

c;ra6o Br,rpaErerra, rd (ctryrr{rrn> ue rra6.rrroAaerc.rr. Ha paccroxHr4.gx onoro
30o acurrmerpr{.a, T. e. <S"nanrxn>, 6onrrue Rbrpa}nerra B [oJryreHrr Ha cropoHe,
6.nninueft n ua6rro4areJrro, r{ [epexoArdr rro rrepe npn6nzxreuua H ,rApy n

c;ra6r,ri,i (crIyrHIrI(), paccrotlrrne Itorolloro or ocllorJlroii.rrilulru trau6o,irr,ruee
rra rpaH?rqe rroJryrerrtr rr ,rApa, flpn nepexoAe r{ fiporr{DorroJroi(}roli cropoue
rrflTrra acrrl[M0Tpprrl cTa]roRrrTcrr ilI e Ir L ur e, r,I (clyTHflrt) Tpyl{Ho 3ar\,reTr{Tl.

llpr,r erle 6onrureu yAaJrerrfir{ rrrr}ra or qeflrpa Ar{cna (o :50') acrrl{N{erpn-fl
,I (orryrllr{It) rpaItrI4rIecI{I{ o,r(IIrrarioBBr }Ia o6elrx cloporrax rrrrrrra. Jhnur,r
{IarIll4tr Dr,r, uoaulaHarorqrre n 6o.rree Br{coHrrx cJro.flx, fIoI{aBr,rDaror cla6oe
paarrbrrlre ,IAIla JrI{HI,rrr [prr cpcA]rel{ paccrorHr{r{ rr.rrrrra or r{errrpa Colnqa
Lr ro JrIrIlb rra cropoHe rlrlTrra, 6nranrlreii rt Ha6nro4atcJrlo: cAnr4r BAecb rra[paB-
Jleu l A p y l y rc c r o p o rr y, rrer\r y {oroc{epnrrx lurrrlt. flp, erqe 6onr-
ilrr,rx paccroflrrl,rrrx llrrrHa or co.[rreqrroro IleHTpa cABr{r ngpa ,rrm:ua.tr Dr,, tuoxt-
rro rra6.nro4ats rra o6eux cropoHax rr-ETrra, BcerAa B lralpanJreHlr-gx, lt p o-
r r,r rr o fr o Jr o ?n H r{ x /{pyr 4pyry tr HanpaBJreHtrro {oroc{epHrrx <Sra-
ir{rroB) ({ur. 3).

f[na roro .rto6nr y6e4utrca B rotrr, arro rrpeAJro]neHrra.E cxeNra tr'ro]r{er

o6t-nculrtr Ha6ilroAaer{hle cI4cre}rartr{rrecr{Ee r.rgMelreHurr <<S.namnou> r{ (crryr-
rrrrr{oB)) c paccro.flrrr4err rrflrrra or r\er'rrpa Atrcr(a, rrbr rrprrBoAulr Sur. 4, rge
,cxeMarr,rrrecnt{ r{Bo6pa}neuo o6paBoBaHrre tunufi [ptr /{Byx paaHrrrx HarrpaBJre-
Hrrrrx ryqa Bperrnx orHoctrreJrrr{o riopMaJrr{ H rlonepxuocrr4 Connqa.
'Cne4yer rroAriepltrryrrr, rrro <Snamnu> [orrnJrrrrorcs n o6.nacrnx rrau6onr-
ilrelo rpaAlreHra cr(opocreii (naupaBrrenrre AB), a (clyrHrrr{>> 

- l rort o6-
.JIaCTlI, I/{0 BeItTOp CItOpOCl'r,r HarrpaBJrerr lrpaHTrrrrecHu IIapaJrJreJrr,Ho JIyqy
spelrtrfl (uanpau.rerru;e C D).
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flpe4craueHuax ua Sur. 4 cxeua 4numeuuii o6rgcnser ral{me ro-
,ruJreur{e cna6r,rx, [portrBorloJro]I{Froro HanpaBJIeHu.fl (0lraxltoB) y ,rrurumit

rlarplrfl Dr,, fr rrx IroReAellue c IrarIeHeHueM paccro.Errtr;l rI.fITHa or qeHTpa

Irrcria, To, uro arll <{laxtxlrl rporrrRonoJlo}I{Horo HarlpaBJreHtr.fl IlcerAa

rroiHrro Jryqme Ha6[roAarb ]ra cropo]re rrrrHa, 6luxrrIefi n na6.nro4arenro,

Iro)flllo o6r.scuu'rr reM, rrro rra erofi cropoHe rrflTHa Jryq Bpenlr.rr BcerAa rrpo-

[epler[r{nyJrnpnoft H paA].rycy Cornqa

xolr,rr 6onrrunfi our:u.tecHnii
IryT,6, qelr Ira IIpOTEBono-

.TIO[iHOii CTOP O}IE IIfl TIIA.

Xoporrunr noArBeplr{Ae-
nuelr upeAJroH{eHrrofi cxerrbr

4urxreuurl trBJrfl Iorcf raliffi c
c0llrrIl paspe3oB lrflrlra, IIo-
.rlyllellHble co qeJlbro, IIa-
upanrenHoii rr e preIIAr{-
rryJrrrplro H paArlycy
Coruqa. Mr,I yxre roBopIIJIZ,.
arro rrprr aroft opzeuraqztr
IqeJr[ JIIIHIIE R trflT]Ie trMeroT

Aou oJrbrro cnoeo6pasurrr,i x a-

par{rep (cu. {ur. 3 131)"

Ha$ur.7nB upegcrar-
JreHbr ABe cepl{u raHux pa3-
pesoB r{ [oHaBa]r xoA z3]fe-
Helr?r.fl paccro.flHlrfl qeHrpa
r-fl)r{ecrrr acuuuetpu.uroii
rlnrrrr4 (n 4nyx nnurax) or
aruocSepuoft JIITHUIT nprt
paSHbrx rroJroll{eHu-flx qeJrrr

cueHrporpa$a orlrocureJrL-
Ho .trApa rr.flrHa. floroxre-
r{ue paSpeSoll IIoHaSarlo cxe-

uarrr4rrecr{rr. flpu paccuorperrr{r{ ptrcy}-}roB cpaBy BrIArro, tlro raHreHI{EaJIr,-

rr)/rc HoutroHenry ABtr)nerrrr.rr (orrlocnre;nr,uo uarna), Itoropyro trcKaJIu upelnlltre
na6.uro4areru a${erta Snepure4a, Ha Irautrx rpa$nHax rIlyAEo o6uapyxrut,.
Ho xapaxrepHr,re ABa rrar{crrl{yt{a crropocreft y ({ra}HItoB)) r} }Ia[paBJIeIIur!

rra lra6rroAareila (ecru IqeJI-b rlpoxoAnr y rpaHtrIlbr tr]].pa u rroJryrell],I Ha

croporrc, 6.nrantrrefl n ua6nro4arenro) u ABa l{ancur\{yr{a B rlportlBorroJro}r{Horr

rrarpanJrerrtrm (ecru qeJrb rrpoxoAur y rpaHtrI{bl flApa I{ rroJryrerrtr Ha A p }L
t o i.i cropoue uarrla) roBoprrr B noJrrBy naruefi cxel{br llnnxtenziil. 'l'anine

u rroJrr,By r.raueft cxeMr,r roBoptrr ror @Ht, rrTo lrpll 6onrruzx paccroflIlrlfIx
rrflrlra or r{euTpa Atrcr(a o6a <Snalnxa) coeAaHerrrr cna6r,r}I ((cuyrIIuHor,I)),

HaH, IrarpuMep, y rlflrlra Ni: 871060757 ua Sur. B, rAe paccro.EHlre (cryr-
irr,rxa)) coorBercrByer cltopocrl4 6 n.+tlcen, Itporrre roro, B rroJrr,Sy llaIrrllx
rrpeAcratsJrenufi o pacupeAeJleHurr cnopoctefi n ustne roBopI{T TaH}rie u ro'
.lro o6a MaHctrMyMa coeArr{rrrorcrr B oAurr MaxcurfyM, ecJrIr qeJrb yAaJr.rle?o.fi

or DuyrpenHeft rpaHr4rlr,r rroJryrerrtr u upz6nunraerc.fi n ee nueuueit rpallrrqe-

@sr. 7.

co rr{eJrL'rc,
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Ecnu upe,qcraBrrrb ce6e n trpocrparlcrue rpu6onzAHoe reJro' BoBHI{I{}IyBrtree

B peayJrbrare rrparqelrtrs ,rrantllir. ABu?fielrufl (;rrnuft rona) n uarueir cxeMe BoI{-

pyr BepTunaJrbrloft ocz lr.flrr-ra, u [epeceub 3ro TeJIO IIJIOCHOCTbIO, IpOXOA.fI-

qefi uepes [poeml{rlo rIoJIo}I{eHIr.tr qeJrrr Ha AZcIt u ryrr BpeHu,fl, to n6luau
,rApa [flrrra ETa trJloc]tocrb rrepecenaer yBI{yIo o6;racr:r, 6orrruux cltopocreli

//,6J fr

//sll R

leZlfl

u!/l fl

tle3 I fl

.lt"41R

(Dnr. 8. Cepr.rr paepe;ron nErrra J\& 87i000757 co [\errr,ro, nepnell,qr,rriy"txprroii
n paArrycy Corn{a

0 t..
t ilit'l

lffi

(<uoxtny> rpu6a), rAe Boarrrrrraer
ora rrJrocHocrrr rrepecertae:r cnopt c

rpu6a), B noropoM 14 RoaHuxaror
Jr'fler\{ oT flApa [trTHa, trJrocHocrr,
o6.rracrr, 6o.rrr,ruux cnopocr:efi u

((crlyrrir{H), no ncert ee AJrLrHe. B nonyreurr
6on r,ruulr rp aArrerrroNf cr( op ocr],r (<rurnnri y >

ABa rfancr{r\ryua cHopocrra. Ec.rrra qeJrr, yAa-
Jryqa BpeHrrs 6orrrue ylr{e He BaxrarrrBaer
lepecenaer o6nacrr, 6o,rrruoro rpaAzerrra
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cHopocreii Jrr,{rrtr, B6Jrrrarr Hpaa arori o6nacrr.r. B arorr c.rryqile o6a lraxcrerr},rra'

coeAlrrrfIIoTcrl B OAIITL

flore4errne cta6r,rx <$raxrxon> c nporL{BottoJro}I{Hr,Irlr{ HarIpauJIeHr.rr{rtrr

y rrrarurii rrarprr.rr Dr,r, xotopble rlotlRJrnrorcfl npell{Ae Bcero rla cropoue rflrlla?.
6,n n rx H e fi rt Ha6rroAarelro, TaHlr{e coorBercrByer rrpeAJlaraerroii rro[e.un,

4nurxeuraft.

(Drn'. 9. Pagrraurur,rc cfiopocrn B ,rApc rlrIrerl

B aanrrc.reurre Arrcr{yccrrlr Haprr4rrbr 4nlrnrenl,rii B o6racrfl rrrrrHa rlo]tailter{,
.rTo na6"nrcIerrrrfl rrer{oropr,rx aHoilra;rruii u rroB0,{orJrlr{ (d)[aHHoB) (Iranpurtep,

r (BaJrrrBax> unrerr), r(oropbre 6rr.nu uc'ltaaarrbr rra {ur. 3 [3], uonrno o6r,sc'
Hurb trptr nor{orqrr }raruei,i cxer{bl ABrr}r{enrln. <3a;rr,rnrr> {oroc{epnoft uarepltn
uMeror 6onsuryro orrrnrrecriylo roJrlqy, arerl [oJryreHl, ].{ IToarorIy B o6lactrl
(BaJrI,rBa)) BIrArrbI r\,Iellee r.ny6oxue cror rn1 cJre/loBareJILHo, cJroLr. c rlellbrrreii'

cnopocrbro. B cny.lns rflrHa X/150957, Horopoe pacroJlaraJlocl Bo BpcrLtI

Ha6ilroAeHr,rn:o6r.uzw aanaAHoro Itpafi IpIcHa Corntqa, JIyrI speHl{fl (rqe.nr, nepc-

cer{aJra rrrrr}ra Ha cropoHe, 6nutxnefi I{ Ira6JrIoAarclro) npoxo4r,rllIlepes o6-

.rracrr {oroctfepr,r ua cauopl rpalrl{t\c rIflrIIa, rla Horopoti ABr{irteHne 6blJro

trarrpaBJre]{o I( octr rrflrHa. Boo6rqe Br{ByaJrr,rrbre na6rrogerrlrrr (SJra}i{Holl))

rror{aabrRaror (cnr. {ur. 1[3]), uro {orocdepur,re ilr,rr.utt lra cauoft rpaIII,Iqe tloro-
cSeprr c rrrrrFrorr trN{eror cna6r,rc cr{erlenr{fl l nporl,rBonoJrox{rrorr }IarpaBJreFl[tr
It (Sra)fiKalr>. Dro r{ [orraBErBaer, rrTo ira cauoii rneurgert rpalrlllle rIflT]Ia Ha

Soroc$epy nJrl{.rler /{Ilnil{elrlte rrepxnl,Ix cJIoeB IIaA rlflTHou.
Vrte,nuqerruor)i on:rr,r.recHoii ro.urqeii B BapeBorr HoJrb{e r{o}r(}ro o6r,ltcntltl,,

l corJracr,ru c narueii cxenroii,rlruntcrririi, Ir cl{Jrr,rroe [orrr,rfferrrle cnopocretli
Il IIeCTax IIepeCerIeHIItI paApe3a C SapeBbIII ITOJIL'qOIt.

Xora n lrarrnx pa6otax carlorly ,rlpy nrltra (ero I{eHrpaJlr}roii -racrr,r)'

yAeJrtr.TIocE' tr{aJlo r}}rrrrlaur.ra (ro.triocrL Cr[elqeH]4rr JrtrHlIu X 5927 ,B A n lr4pe

rraAaer r{B-Ba yrreHl)rrreHi,Ifl l(onrpacra B tlApe I{ [3-Ba c;rra6oro 4eiic,nlrx rrar-
HllTlroro rroJrfl rra 3Ty JrtrHrrlo), CJrcl{ycT BCe }I{e oTl{eTtrTr,, rITo IIpI{ rorlorqlltia-
rur{x trBMCpcrrurl llo}nuo oqerrlrrr) cpel{Hloro ueJrtrrrirrrry paAI4aJIrHbIx cI{opocreii

Alr,rmeurlfl u llcrrrpaJrluoii -racru ,IApa rrcJllttlr,rIrofi uopa4Ha 200-250alcr:t',.
3ro lqrl,rrieure rrarpaD.[erro o'r tra6rrc4ate,nn, IiaIt BTIAIIo IrB I'i]atluIta lIa

$r,rr. 9, rlte npe/icraB.rrcrrbr rloJrrrrl,rlrbr lrr,rx cHopocrel"r AJIrr orAeJrLIIbrx rlrrrell
n Barlflcirrlocrrr or paccro.flrrllfl [.flT]ra fr coJrlleaIlroro IleHTpa. Cpc4ual ne.;tt't-

arr{rra crropocrn (connal(amrr\afl c rrBNre perrrrxrrr,r Dnepurexa [41) rpal{rlItIecHI'I
rre rtcrrtlercfl c noJroir(eIrr,reNI rlrrrrra ua ltrlCHe (u trccre;loralrHorLI,tII1'epIJa.rIe
pacc'roalr.ri,i). D'ror pe811161., rpy/l[o [p]r\re]rr.rrrr I{ [orIoJrIIeHraro uattrei.i ttap-
rrrHr,r 

^lr{rliertIti, 
ran HaIi AJIII aroii rLe;rrr carlyrc 6o.nr,ruyro qenltocrl l{lterol

ToJrr,rto illlrrellerrlrfl R carrol"I 6 n l,r r o 'l r r,r It qeHTpy ArIcIta.
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s 2. cBfl3l I(BI,IlItEHIrfr B OllIIt{Oq}rONr trrITHE
C MA|HIITIIbINI IIOJIEM tIfl]]HA

13 uplrno4uuoii rrr,rlHe ra6rlrqe Aaur,r oqerrr{rr nponoAr,rl{ocreit B orAeJrbrrbrx
cJrorrx coJrHerrHofi arlrocsepr,r, rroAcrrr,rTarrlrhro rrprr norrolllrr paHee flclloJrbtso-
nalrnbrx uo4ereii corne.rnorli aruoc{epnr [2] u {opnrynnr

n -ez
O:-. Vfr"' @

(npe4uolaraeto.a LrBorporrHoe pactrpeAeJrelrr{e [poBoArrr{ocrr{l), t Ae ne -rr],lcJlo SJIeHTpOHOB U I Cult,3, e - }ApflA SJreI{TpOIra, n\e - \lAccA DJreI{TpOHa u
'i - 

tlacrora coy4apenlrii DJrexTporra c troHatrrrr, oqelrerrr.rafl rrpr{ [o]\{ou{r{
t[oprrynrr

v : t5 nnT-'/", (5)

rIprIBeAeHI.Ioii }tay.urnronr [11. Cne4yer ortrrerrrrl,, uro {oplryna (5) ne yrrr{rbr-
Baer coyAaperrufi aneHrpoIIoR c HellTpaJil,Hbrrrr{ aTor\rar{r{. flocHoJrbl{y, [o-Brr-
Atrr'rorry, Ha rparrr4r{e {orocSeprr u xpouoc$epbr r,r B rrApe rrflrrra noHlrBaqlrfl
faSoB corlletllloii aruoc$epr,r oTHoctrTeJrluo MaJra, BeJr[arr{]ra rlpoBoAtrr\,rocrr{
Mollter rIolIIrBtrTbctr Ba crrer coy4apenufi [rJreI{TpoHoR c nertrpa;nr,Hbllltr &ToN[o]\{rr

Aalr{e r.ra flop.rrAon (uo oqerrHe Itayruura).

!IBy!aclrr,rii cJroii co.irrrc!iloli
arMocQepbr p, efctts

Repxnlre clolr ([orocrfcpr]i .

Xporroc{epa Ea l.paEilrle c ([oro-
cr!epoii

Xporroc([repa Ha Br,rcorc omoro
1000 r.,u

Xporrocr[epa Ha Br,rcore orroJro
5000 r,r.r

fllrrra r.ra r-parulqc c xpouoc(peporl

l lnl'nt-r

t,lL

0

0,02

1,0

6240"

4600

5300

6300

3720

4870

3,66. t0-?

2,5. 10-8

6,3 ' 10-rr

6. 10-15

2, {)8. 10-8

1 ,3i . 10-7

!,22.ljrt

8,0 . 16rs

2 ,0. 1.0ts

2.10s

9,88. 10ro

4, 35 . 1016

9,2.10-s

5 , 
g. 10-o

6 . t0-10{,,

7 ,3 . 10-o

10-8

1r,3. 10 e

4. 10-10+

6,21. 16 s

6. 10-10'i'

* C) y.rcrolt coy4apcuui,i DJrertrporroB c rrei.lrpalr,ubrr,rrr aroMat{r.r.

Ta6nraqa Eclro Ael,roHcrpr{pyer ubrco}ryrc [poBoAr,rMocrb ]rccx cJroer coJr-
ueqHor,l aTuoc$epu. C;ne4onaren6Ho, rro {opuyne (1) ua Droro Bbrrenaer, arro

Ij ycJroBurlx coJltleqlroii atrraoc{epu 4u{Syaua rrar[rrrrroro rroJrf ]ri\,reer i\{ecro
Jrrrrrr, D oqelrb ue6onr,ruux o6r,elrax, TaIt rrro ocrlolHyro poJrb il fpanrrcllr4r,l
14rpaer aIJIeI{ c rot (v X FJ). Brrcona-s [po]ro4r{nrocrb coJrr{eqrrori aruoc$epr,r
,l]lJlsercfl TaHII{e upu.runoi,i Toro, rITo cI4JroBLIe Jrr{Hr,Irr [ptr /{r]i{ir{eHr,rlr rlarepl,rr.t
Ilollepelt rIoJI.s IIpaltrl{qec]tr4 coRcetr{ ((8tr{opo}Iterrr,ID B trra-
Tepr{rc. 3'ro o;lnonpcN{errrro oBl.raqaeT, rrTo zB-Ba Bblconort rrpoRoAr{il{ocT1r Bpcltrr
peJraHcaqr4r{ /\Btrir{errrrfl rrolepeH ctrrJroBbrx JrtrH?rrt g^ oqeHr, nraJlo. (,I[ra rpa-
rrrrrrHoro c.noa Soroc{epnr S =t40lII2cew., Arr.fl trrrrHa g =:100Hzcex.) T. e . ecJrr{

oary

d, DJI. I{at. Cil,



ireT c{{eHTI{BHbIx cI{JI, IIoAAep]I{trBaIoIqI4X ABIImeHue, BpeILfl TOp}IO}IieHI{fI

ql}rl?neHr{fl B l{al'lltrrHoN{ IIOJIe, IIanptrMep IIflTHa' CoHpalqaeTc-fl /lo AOJIeii ce-

r{yIIAbr.
flouul,rarurro cBrr3tr }relr{Ay }rarHtrTr'rbll\I troJIerI I{ AIIII}fieHuer't Il coJIHe{HoI{

arrrocrpepe flotrforaer rar(]fie paccr{orpeHIle orIIoilreHIr.a sI.IeprI{I{ ABI{}fieHl{fl

tr 1rarrrtrTHoit aneprura B eArrutrr{e o6relra. flpegctanlerlrle o tseJII{tIlI}Ie arolc)

orrrorrreHr{-fl gaer t[lrr. 10. Ec,rr Ba.flrl glx SOrOC{epbI llanpfl}I{eHIIocrL lloJlfl

tlrr'rr. t(). Cxerta euep;eTrr{ecnoro 6alaltca
s coflrreqror,i atuoc{ePe

'ilop.flAna HecItoJILI{ux layccoB tr cltopolrL trop.flAHa llecl{oJIE,I{EX COT lleTpOB

.ts CeHylrAy' TO I(I'IIleTI'IqeCIta.fI 3HepMfi ,IIBrdE(eHtr'I IIpeBLIIuaeT AHepLIIO IIoJLA

. \ Ha ABa-rPI{ trop'rlAr(a' B uflr-
He, rAe rIailpfl)r(eFlHooru' rIoJIrI

-- 103 ac rI cnopocrL AllI{}I{e-
Htr.fr HecHoJIbIto HnJrol\{erpoll 1l

ceHyrrAy, I\IarHi,lrHafl oHepflrfl

HecHoJrE,Iio IIpeI]ocxoAIrr ItrI-
rrerr{qecltylo DIIeprLIrc : uo o6bl'I-

IrbIr,I lI3rlelleII[flrI i' :l nu,lcen,

H=1"0 ec, Il rrl 8,,:26' 2,6' 1,02,

oAHaHo HaIIItr [I3l[epe]l rlfl
(cIIyTHlrItoBD fIOHaSbrRaror clt0-

llocrrr ,- 5 tt.tt't lcefi trr, rloil{cr
6r,rr:r, - 10 t;ttlcen, tan q'ro

EnlEnt=2,6. TonrHo Il xpol{o-
c$epe HaI( rl.trrlloll ' lI3-3a

I\IAJIOfi IIJIOTI{OCTLI }IA'

TepEr'r r,IarFltrrHarl BHeprE.fl rIO

Hpafinefi Mepe Ha rPI{ [oP.rIAKa

6o.nr,rue gl{eprztr ABtrx(eHtrrI

CpOALI, trOCKOJII,HY 3I{atItrTeJIL-

rrrJe, Ao HecltoJrr,Hlrx coT [ayc-
coB, troJIfi trpoHEI{aIor B xpor{o-

cdlepy IIaA tr.arlloi\f, ttax 6ntlo
yfiasarros [2]. B IleBoBrIyqeH-

lloii xpoNlocoepe o6e etu sHeprIr4 lrptrN'IepHo oAlloro rop'rlAxa'
r{acrrarla rraTeputr, ABz}nytr{a.flcfl B rIflTIle co cHopocTLIO HecnoJrbr(trx It!I-

.Jror\rerpolr B ceI{yHAy, rlpoxoAtrr paccloflHl{e IIop'EAIta paAtryca trflrHa B re-

r{e}rrle HecfioJILKI{X alacos. HouBBecTIIo, qTO MaIHtrTIILIe IIOJIfl fl'g-

2J8

@nr. 11. Couocrasflerrfle (aprrl]Ibr pacrrtrre-

[eJlerrllfl Nlarur.rT]roro troJlrr 11 noln crtopoereft
n o6nactlt nnrua

U+P

\



rDrn. 12' Couoctanreurr xoAa Eall-psmorrrocrr.r Marur,rrrroro rroJrrr r xoAa c6opoorel-l
({ororpa{ruecna)

lltlli



TCII lr0lr{tto Ha6IIo/laTL l.} T0rl0lllte lleclioJIbIil,l.X I{eAeJIL }I lltl0llb

STOrO Dpe}lell[,I ]tarlprI?ltelrliocTL IIOJIrI IrflTeII OCTaer0fr /{oI}0,IIblto tlocro-flliuofi.
'lOr rfartr, aITO IIOJIC [tITIIa ]Ie yIIl,irIroiltaeTcrI l{RI{TIielI}IeM
(n cu.uy trpaHT]lrrccxlr rroJrrroii (nprrnJrec]r]rocrl,I) cI{JIolrJX Jrr{}rI,Iit H ABrI}Hy-

qetic.fl rrfaTepufl), a TaHlr{c Ilp!il}cAeurroc Br,rrrre i)lIellI'erl,lttccltoc pacc}loTpeHI,Ie

tr'olloptlT rJ lIoJILSy rolo, arTo ]ra[]laBJIeHI,re /(Br,I]lieHr4tl ll IIfITIIe llpoTeHaer I{o-

Bo,lrbrro 6lrtrarto I{ lIaupaRJIeIIuIO

ctrJroBbrx Jrlllrr,ri.i, no ItpaiiHei,i Mepe

I} IIII}HIIEiiIIACT'{ IIflTHA. B XPOUO:

c6epc rra/I rIrIrIlor{, I'Ae orIIocll-
l',eJIE,IIarI poJrL l,lal'HI{TIIollo rloJrfr

eu{e 6oruuo, ABI1ilte HrIe 6Y4er

trpor4cxoAr{Tb Salle/lo}Io Jr[urb

BIOJTL 0TIJIODbIX JII{rILIII rIoJr.s,

flocuotpurt TerrepL, I{altlr[{
o6paaoll coorllercrltyror rlprrtle-

/1elrr{r,INr TeopeTrIrICcltl,IxI SaI{JIIO-

areHr,{flr{ p03}JrbT&Tbr IlaIlI{X Ila-
6rrogennii: corocralll{rl Harrrl,r

r(aprr{rrbr pacIIllel(oJreHtr-fl I\IaIIII{T-
Horo rroJr.fl [2] u /{Bamellr{ii B

o6ractu rlflrHa. Ha drnr. 1,L o6e

01r]{ Haprulr6l trplIr]cAerIbI oArIa

rroA 4pyrorr. Mrr RflAlIlI, alro

Harrrtr aItcIIepIINIe}ITaJILHbre lle-
syJrr,raTEr Aeiicrnfircrbllo NIoE(tIO

o 6r,.acHn:rl rlpe,qnoJI olI{e}Ir1eu, rITo

ABXII{eHrIe Il OAI'IIIOt-tHIIX COJIII0U-

Ilbrx rrtlrlrax (upenrAe llcel'o Il
rroJryrclr[) IrpoITcxoAl,IT B A o Jr L

C II JI, O ]] bI X JI I{ II II ],i N{AT}IIIT-

rroro froJrrr, cne4yer orMerrlrr,,
rITo /(alI{C yIJILI HaI{JIOIIa oClI

IIAT]I}ITIIO]]O IIOJJ-'I }I OCI{ IIOJI'I

cr(ollocTci,i It TJolllIaJItr I] BOCTOq-

rrorr rralparlJrelt[I,I xopollo cooT-

ncrcrltylor l{pyr. Apyly tI cocTaIlJI-sIOr Ir o6o[x cJIytIa.FIx 20o. tr{rrtepeCIlo

Tari?He ro, rrro o6;racrr, (NrarHlrr1roit uHBcllcrrr{) (sarurpnxonalla) ,llo-Bl,{/(}I}lor{y'
coBrra/[aer n]llr6Jir{Br,rreJrrrrro c o6tracrrro tr,Il,rrllrrlflJrblllrx AIJn}Itelrrai'i r't t,rairrcire-

Hrrrr rraIIpaBJlerru-fl ABI{}r{eHrIit.
B uoul,ay rra[Ier.o ]rpeAloJIo]nelrr4rr rol;opr.rr ralt?I{e rrpflrloe coIlocral]-

Jrerrr4e xoAa IraIIpfllI{eIIItocTI/I I{aIH[TIIo1'o fIoJrtI lI xoAa cI{opocTefi AJIfl

orAeJrrrrbrx pa3pe3oR p&3rIbIX IIflreII. Hanpr,tnrep, Ha {uI. t2 u 13 MbI lllIAlIN{'

rtro rrarrcr,r[{y]\{ orptrqareJrbrir,rx cHopocrcii cJIeAyeT lrcerlla 3a o6JIacrlro

rparrcB0pcaJrr,Horo rroJrrl. (To ?I{c cilrloe RII/1IIo 14 IIa {nI. 73, 74, 15 t3I
u rra $r,rr. 3, rl(c o6,nac.tl, rilallcBepcaJlbllolo c${eHra LIaIHI{T1IoIO

289
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rDr.m. 13. CorrocraBrertlle xoAa Irarrp.E]Reglrocrl
Marrrrrrrroro IroJrE cKopocreft (rpa{nuecHr.r)' llxruo
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rroJrfr o603rra(terra nylrrirniranrlr rr SuaIiorr J .) Cle;10nare,rlI)11o, AIiIlfarlCb o1"

I{e}rrpa rrf rr{a B cropoHy, trporr,rBorIoJro},I{r1yrc IIa6JrIoAarerro, JIyrI 3perlI,Irx

IIepeceHaer cHaqaJIa o6nacrr nolleperlHoro rloJ]f; Sare]{, fiprl yBeJrtrrle]In][

paCCTOtIlII4f , MLI HaqUHaeN{ C]\'IOTpeTL RAOnb CIIJIOBLIX JIIIHI{itr T. e. [epexO-

ArrM B o6racrs [poAoJrr,Horo rIoJLfl - I1 B Sroli o6Jracrrr HaIt pa3 IIaxoI{I'Ircn
rraficrlMyM cRopocrefi BHalrpaBJlelrull or Ha6[IoAarertr. Sror 0ali1'
Ilpoqe Bcero o6.bficHfleTcfl ABr{}neHrler,r rrareptr[ BAoJIb clrJloBbrx JlrrHtrii. Ha
cropoHe rrflrr{a, 6nuxrsefi K Ha6JrloAarelro, MbI }IaitAe}I aIraJIorIrrIHo }l a -
K CIr },Iy Lr IIo Jr o x{u T eJr bI{Lrx cnopocrefi, ItalicJleAyerrlocx0r{0 l{B}I-
?r{e}rr,rfi. On ncertrla ilpeAmecrByer flofieperllrorfy rIoJIIo, Itoropoe, oA]IaHo, IIa-

6,nro4aercn cpaRrrureJrr,Ho peAxo (4na uarerr r6rrtgn I{eHrpa gucxa).

SAITJIIOIII]HtrIE

Cyutllupyenr peByJrbrarbr: collocraBJreHrre rratrrr{x DricfleprrNrerrraJrbn6]x

peSyJIbTaToB o cR.ESrr es{eHta Sneprue4a c r\{alHr,rTrrr,ilvr rroJre}r o,qtrHorrHbrx nfl-
TeH C TeopeTtrrrecHr,lt\[[ SaHJII0aIerrrItrMrI lraIIreToIr{ApoArrIralruI(II, coIJIaCHo

noTopbrr\,r ,qBr{}IieHr{e rrarepur{ B coJIrrerrHbrx rrflrrrax Aon}r{}ro IIporrcxoAr,rrr,
RAOJII, CUJIORbIX ITWtTITfr. MAIHIITI{OIO trOJI'I IIfITEH, IIO]TASbIBAET, IITO A I{ C II E_

l) II M e H T a JI b II bI e A a II II bI e H e II p O T II Ir O p e tI a T T e O p e-
r rl q e c H rr r\{ p e B y Jr r, r a r a rr. Bce Ha6[roAaerrbrc Harru a${exrrr
rIpeAcTaDJr.EeTcrI BoSIIOlIiHLIrr O6r,XCnII'rr,, CrIf.ITatI TeOpeTr{rrecltlle 3aI{.r]Ioqetlurr

crrpaBeAJrtrBr;rNrn.

B gart,;tto-renlte narr Hair{erc-s l{eflccoo6paaur,rlr floArrel]Hiryrr,, rrro frpc,i{-

JrolrteHHLrc pa6offir ([2,3] lr Hacro.sqa.q) r,rnreror arucro Dncfleplrnrenra.rrr,ruri'r
xapaKTep r{ npecJleAoBaJrr,r onpeAeJrerrrryro, AoBoJrEHo ysnyro r{eJrb: sric-
[epI{t{eHTaJI],Iro o66tI0HI{TL, eoJrr,r 3TO Or{a}neTofl BOSIIO}HrrbItI, IlSar{r.roOTrrO-

IIeHIIfl nlelltAy ABU?IteHI4er{ Ir llallrrrTlrr,rr{ IIOII0II ]] OAI4HOqrrbrX fltlT]tax.
O4nonpcntcruro c [olrbrrltoii Drrrlonrdrr, BTo BBartrfoorHolxel{rre 6r,In uory.1g11
pflA pe3yJrr,TaroB, rracrl, noTopErx cJrel(oRaro 6hI B AaJlr,HertruetrI yTorrrrr{r1,,,

Apyrrrc lxe r{oryr rrocJry}r{r,rr}, rroBol{olr l{Jrrr IaJrr,Hefiruux artcrep?rMerrrarLrrr,rx
r.r reoperr{qecltrrx r{ccJreAoBalruii. Bce arr{ Borrpocrl rrbr frorrblTaea{c-fl rrcc,Tle-

AoBarb B rrocJreAyroqr{x pa6orax.
flplrnomy rny6onyro 6,naro4aplrocr6 rrrreuy-ltopp. AH CCCP A. B. Ce-

BepIloIIy u B. JI. Xoxlouoft 3a BrrurlarrlIe Ir qeHHbre corjerbr rrpr{ Br,rloJrHe-
rrj4lI AailHOii pa6orrr,

Aupeur 1959 r.

Jlrlreparypa

T. l{xt. It a y,r lr u r. Conrrqc, llog peg. I(oiiuepa. triJl., 1957, a.xp. /\37..

R. E y u 6 a. Flacr:. roNd, crp. 212.
ti. E y lt 6 a, I{ac:r. rolr, crp. 253.
J. E v e r s lr c d. M. N., 70, 3, 2t7, 1910.
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.{}iAnEX,rlrfr HAYIT C CC P

]4 I] B E C T I4 fI }t P I,I M C I{ O ft A C T P O O II 3 I{ II E C II O fi O E C E P B A T O P 14 I,I

Toru XXIII, 1960 r.

SABI4CI{MOCTb IIOHASAIIIIfl COJIIIETIHOIO MATHMTOTPAOA
OT BEJII4III4I{bI HANPfl}ITEHHOCTIT

I4 HATIPABTEHI{fI IIOJIfI

B. l,). Cmanattoc

Ha ocnonanl'rll reoplrll o6paaoraru.rn Jrr.rlrllrli trornoqeHr.rrr r] MarHI{TrIolvr rrone npr{
npol{3noJrLHoii ero oplteutaqrllr orllocrrrerrruo ily.ta Bpern4rr oilpe[eJrfiero.E r.rrrrepBal rr3Me-
rleilI{E llarp.s}I{e}Irlocrlr II , ttptt Itoropo}I ror(aaarlrlfi correrrrrol.o rrarrlrrorpa{a flpoflop-
I{I{OIIaJIrIILI [p-OrrgBeAeHrrro I/.CoS 1. Vtrarrau.nrrraeTc_g, .ITO I]prr HOUc.rnOii rur{purre il{eJrr.r,
parnoii 0,035 A AJrff Jrrrrrrrr'r Fc l, rz'so A, cuura;r npofiopqr{orra.nerr .I/ . .o. 1 ,ury 77q200 rr.
.{'nr nltut'ttr Na D, n cJryarae [po/\oJrr,rroro troJrrr, rrorAa il1e;rr.r lpororrlerpa uarnrrrorparla
paclroJlolr{eHLI cuMl{eTplrtlrro oT lde}lTpa JIIIHI{r,I rla paccToflrllItr 0,057 A, lr npi.r roii }HC rrrrr-
prrrre IrICJrlr curraJr npoilopqrloilatet II 71ln IJ(500 ac.

THE DEPDN*DENC]] OII TTIE READINGS OF TI]E SOLAR MAGNETOGRAPH
ON THE STRENGTI-I AND DIRECTiON Otr THE FIELD, by tr,. D. Stepanou.-- Thc
interval oI the variation of strength (f1) for nhich the rcadings oI [he solar magnetograph
are proportional to .FI cos T was determined on the basis of the theory of formation of absor-
ption lincs in a magnetic ficld, arbitrarily orientatecl to tire line of sight. Ii was founl
that lor a finite rvidttr of the slit, equal to 0,08b A, for re line ?\ b21o A the signal is
proportional to 11 cos y if ,17{200 gauss. For ilre Na line D1 in the case of a lon-
gitudianl f.ield and slits (width :0,035 A) symmetrical to thc center oi ilre line at, a di-
stance of 0,057 A, t,he signal is proportional to fI if I1a(500 gauss.

Mero4 perl,{crpaqL{I,r cJIa66Ix tr{aultrTHbrx noJreii [pr{ rroMorqpr coJr}rerrgoro
Marllurorparfa ocnonau Ha xBMepel]trrr{ ocraroqHr,rx tr}rrer.rcuBrrocTefi B Hpr,IJIbfrx
NOJIAPI,IsOBAI']}TOii JIUIIIIII I1OrJIOIIIEHD'J, IIYBCTDtrTTEJ]BHOII R MAIHI,TTIIOI\{Y
rIoJIIo [1,2]. Ana npoAoJrL]Ioro rroJrn uoneanufi cErHaJl, BoBHtrr{arorqr4ii
BCJreACTntre rtore6alrr,u,i cBeroBoro frorona, npoxoArrrrlero qepes [BofrHyro
uqenr (torouerpa Marrrr4rorpa+a, paBeu

6l : cAs/o# o^r, (r)

fAe c * ner{oropafr rrocronrrHarJ, As - [r{puHa BxoArroii uleJrr,r {oroMerpflr
.10 - lrurencIBI{ocrl }Ieupepr,IBHoro cIIeHTpa, rr * ocraroqHafl ]IHT€HCTTB-
IIOCTL III4HIII{ I{ A).g 

- 
MaTIII,ITI{Oe paCnIeIIJrer.rI4e:

Atrri: 4,67.10-5gl'2g.

flpr.r uaar,rx Earrprllr{eHHocrflx nout H r{ nprr npor.{3BoJrbrrort ero opr{err-
TarJr.Ir{ OTITOC[reJrbHo Iyrra 3peHufl

6l : cAs/o $ l^, .o, ,, (2)
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rAe T - yroJl Melr{Ay r-raupaBJrer{r{eM Ma|HI{THOIO IIOJIfI tt flytlolu speIIr{R.

finn nunufi [orJrouIe]rlra [pr{ rro6brx BertrquHax Harrpatrteul{ocrl{ floJrfl

u nrc6ux T Blrpameuve (2) AJrfl cr4rHarra He flBilsercfl rrpitBtrnrurrlt. Coor:-

uomeuur (t) fi (2) BbIBeAeHbI B IIpeAnoJIox{eHI{fIx: a) rpaMoJluneii:uocrlr

Hplrna Jrrrrrrg, Ha RoTopoM yCraIIoBJIeHa nIeJIr, {or:ouetpa, u 6) uponop-

qfl oHa JrbHocur rly6nur,r JItrIrUfl ros{{nqr'reury trorJrolqelrtrfl.

Bonee o6u1ee Bbrpa5(egue AJrrl troJre3uoro cgrlraila Molnuo 3arltrcarb

B cJreAyroqeM Br.rAel

6l : cAs.IoA)rg cos.f (D (fl, t). (3)

(DyuHqun @ (H ,f) s (3) yql4rlrBaer l4sMerreHue {opusr MoAyJrtrpoBaHlroro

r{onrypa JTtrIII{tr flotJronleutrn. 3r:a {ynnqun orrpeqellflercn {uelruecxtrMm yc-

JIoBtrrrMtr o6paaonauufrrrvrlytut B rrpucyrcrBlru Mal'HflTlroto troJIfl. 3Iranre nlrga

O(I/,1) urraeet BIIaqIITeJIbHrrft upantrsecnuft I{I{repec, TaH KaH IoBBOJIIIT

Ha6IIoAaTeIIo trpaBlrJrr,Ho oIIeHtrBaTb 3arltrctr ttlarrrtorpa{ta lr uau6olee

paqr{ogaJlbHo llpousBoAurl rrr6op ,nll:ufrfr., ro xotopoft cJleAyer perllorplt-
poBaT6 MarEr{Trrble Irofitr.

Hoa{{uquerrT trorJroqeHrfl nptr rpr{rrJrerrroM pacuetrJreHr4tr B O6par-

uou atp{eHte Seeuasa trpeAcraBJlrlercrr B BrAe AByx roo{{ruqneutoa [3]:

,* : t (s, * sr) + [ tztr- sr - sr) sin21 -F

I

+1/ [] tr', - E1 - s2) sinz r] ' + f t'. - s,)2 cos2 1, G)

TAE

e2 o litso: fr,ou: y;auo
,- (+#)'

/D,,\
t,d)* : it'se:

- * t", * r, - rrrl r,n', * /[
(s1 - s2) cos y

cl,v' ,

(5)

clv.

fo

t (v'-v0,,)2 J-tf;o

I(oa{r}uqrentr,r rrotlrotUeHl,Itl s+ I,I s_ CoOTReTCTBeIIIIo orlpeAentlIoT IIo-

rJronregr{e B cBere co BBarrMrro-oprororraJrrnoii uonnplraarlr,rcii. flonrrltuaarlt'rn

uotJlolqael{ol.o clleTa /IJIfl S,F I{ S_ COOTBeTCTBeHIIO OlpeACJIrleTCtl CJIeAyIO-

rrlr.IMIl B r,Ip aX(eIIl.ltIMrI :

-i , (0)

/D. \
t#l -it'ge':

.-*fr,*sz-2so)sin2r-lrl ,,,: l \r,



f{nrr oupe,qelerurori MoAeJITI {orocrpeprr Ha}r{Ar,rii rioerp{r,rluelrr rrorJrorrle-
III.tfl Ilaer /IRa Itorrrypa Jrr,r}rr.rrr rrolJrorrlerl4 n r , (p,) tr i'- (p) R ryr125 c o
R 3 a l{MHo-o pro1.oiIa JIrnotf rIo Jr}IprIB a L1 r.teii. .Ha6nrcgaeur,u:r nonryp
rrpr,I oTCyTCTRI.{11 l\erroJtrrpr{3arltrfi rrpeACTar]Jrrrercrr t] nrrlc [11 ;

r (p) : f t". {r,) * r- (p)1.

Ecrur nepe4 qeJrbm cnexrporpaSa
uoJrflpuaaqtrr.r, cocrofltrlaft vs Kpr{craJrJra
E{eHfieM, tT" aHaJrr{Baropa (uunorn) ,
ro trprr {aaonou cgBrrre B HptrcraJrJre,
aI{BtrBaJreHrHoM * ,/ntr, r{oHryp pac-
rqeuneunofi B MarHr{THoM rloJre JlrrHrrrr
6yger olpeAeJrrrrEcrr cJre[yrcqr4M Br,rpa-
xeuueru [4]:

1 (1 -1, r,s o)err (tr) :7-ffi,A ln (p) *
-,- (-l lsg 11,.-r 1*ffir_(p). (B)

flp, {aaonou c1Brrre , - 
t/na co-

ornercrnyronlr,rfi r{o}rryp 6yqer r.mrerb
Br{[

+qt +0i2

rz(p) :+ffi.*(r,)+
+ffi#'r-(p),

rtaxoArlrca x{oAyJrrrrop rtpyronoi
AAil, Haxo/Iaqet.ocr rroA rranpfi-

tDr.rr'. { . liontypr,r Jrrlrr,rr.r, pacil{eflJrerr-
troii n narrrlllrrotlr rroJre, nplr H: :1700 ec
rI T:600 c [pr.nrc]reHr,rerI flcpeA
Irlenbro cncnrporpat|la rlroAyJrrrropa

npyroror.i rroJrtrprrBaqr.rtr

(9)'*TT,{1,',1;;,1",.,"ry'}ffi 
,, 

I Siih3 Tii;}i

Brag xonrypon rr(g,) tr rzka) npr- H: l7O0 ec yr \:60" rpe[craBrrerr
ua {rar. 1. tr4a ororo ptrcyuxa BtrAHo, qro noneausrfi ctrrHaJr, xapaxreptr-
ayrcrqzft BentrrrtrHy Marur{THoro troJrfl, paBeu

ti = cLr : c (rr- ,r). (10)

Eepn paaHocrr (B) rr (9) r yrrrrr,rBan (6) u (7), noryquM

6. : = 
(r+ - n*) ("r - sz) cos Y

' 
' (11)

I.rg BbrrrucJre,rrfl (t1) r{crloJrbByeM pertreur{e ypaBuer{Err nepeHoca AJrfl
;nJl]r^ttlt florJrorqeHtrfi, AarrHoe c. gangpacexaporra t51 AJrfl cJryqaH 1,r :

s., -: --:: : COnSt.
N,,

rr (p): Hglp + 3"r- rlrl*-U*+(?"')J ' (2)
.1rAe ^t:t1-_.

-q2 -0i/



Tlcnonr,ayr (12), nonyuuna

r*-,-: flfi {r,ti?- l3 + p OT* r1) + } 0. - r-) tt - (r+ + r
: I ().+, I_ ; p, p).

'laxllnr o6pasou, (11) r'rolr{Ho npeAcTa]lfirb B BtrAe

(s1 - s2) cos 1Ar: / (Ir , )._; p, p). (t4)

ool

-)"r1I:
(13)

Tart nan AJIrI OlpeAeJIetII{rI Hollrypa JIIIHI4I4 Il1ltr"4r, usilIellqlou{eiica c lny-
6uuofi, I{rrr AoJI}r{Hbr EcrloJrbaollarb l,nu l,-, BBBeIITeHITI{e uo onru'tecr{ofi

rDur. 2, I4alrenenne s* u BefiIIqfiEoii nonx 11gnx pasrflqllbrx yrJioB T rra paccroEIII{E

4 or qentpa nlrsnu Fe l, 5250 A

r,ry6arre, 4arrnefiuree upeo6paeoBallue (14) ue trMeer oco6oro cMbIcJIa. Brrpa-

E(er{fie (14) uoxrno upeAcranl{rr, B BIIAe, aHaJlorllquou (3):

Ar(y,) : CA).H . cosl@ (H,\iP,il : C'H' cosTO(I1,f;P,t-,). (15)

flplrpanulrnat (74) u (15), N{o}ItFIo BbItII{cJIIIrb 4ra 4anuoft JtrLLtvv. {ynnqnrc
([l(I1, T, p,p), noropax 6y4et xapal(reptrBoBarb ornJIoHerIZe c4rr{aJla or rlpo-

[opqrroHaJrEHocrtr BeJItrqtrHe Ilcos 1. flporane4eu Br{rrtrcJleHllfi Ar(y') no

Sopuyre (74) pn ilavuw Fe l, 5250 A, rauerorqeft {axtop pactr{errleHwx g :3,
rlenrpaJIbHyIo ocraroquylo rIIIreHcIrBHocrb e {oroc{epe -0,39 u ua6;rmgaeuyto

rroJrymuptrrry 0,1 A. Br,r.rucfienug 6y4elr AeJrarb [Jrr r\roAeJru {orocSepu
B. C. EepAu.renc1ofi [61. TeoperuqecHuft Hollryp orofi rusulr xopomo coBIIa-

Ilaer c ua6,nro4erlurri\{ [l]tr typ6yleurnofi cxopocril ur-: 3,00 nu/cen llyctr,
6ecxone.rHo-yanue qe.uu {oroucrpa }rarutrtorpa{a paBN{etr{eHlr ctrMl\rerptrqrro

oTlrocrrTeJrbHo I{eu'rpa JInHIrtr I{a paccro.flnuu 0,05 A. Tor4a LTBlreHeIItre xoa$-

$uqraeutOr IIorJIOIqeHtrfl s+ m s- B 3aBtrctrMooTtr Or H a T IIa SToM paccTo.aulItr

or rlenrpa lru*ruu 6yger LrMerr, BIIA, rlpeAcrannenur,rft ua Szr' 2. Ha {rr. 3

npeAgraBJreua BaBEcrIN,Iocrb Be.TIEqIIHLI ctrIHaJIa or H w 1, Ha Snr. 4 npegcran-

s_c
0,05



reHa &ygr(r{r[fl @ (H,I), xapaxrepr{]Byroqarr orItJIoIreHI{e BeJIItaIflHbI crIrHaJIa

or trpolopllraorraJlLHocrl{ 11' cos 1.
Itax nn Br{AtrM, uplr 0":-(1(40o 4o /jr<300 2c Beilvatr-jF'a cIIIHaJIa

6l - ,F/cos1 u Q(H ,fi - l.i

rtpm y-75n Dra nporopqflol{&Jl6}IoCr[, I4Meer Mecro AIIfl H 1400 ec.

(fir,rr. 3. IlleMenerrue Al n gaI;r,rcr,rltocrlr or I:I Uttx pa3r[qlrbrx yrJIoB Y

upn 6ccHoue.llo-yanoi:r rqe,irlr ([ororterl]a Mal'Ilr{rorpat[a

flptrU)410 ac orxnoueul,Ie or
ro +opMyre (15) uonaannaror,

I\o H : L200 ec. B [anr,nelirueu
np:m HS1,200ec aeilwruHa cur'-

na.na y6rrnaer c BoapacralMell
IIOJI'I.

3ru BbrBoAbI orllocarcn K

6ecxouequo-yaxoft rqenlr. Te-

flepb rrpoBeAeM Te ]Ke oI{eHHr{

,qJrfl n o H errI{ o it llltrpulltl
IltreJrI{.

Ovenu4uo, ctr[rHaJl' xapan-
Tep[Byrotr{uft uarur,rrnoe rIoJIe

npfi HoHeqHort ruupune rqelr,'r

6y4er paBeH

6l:c Ar d)., (J 6)

rle rurrplrna II{eJrrr $oronerpa
or qerrrpa JInIrIrIr. rlptr perlrcr:pa

' I rl) o rro p r{lr orr a JI rII ocrrr ycIrI JIIiIn aerc,lr. I-r ac'rerr,r
rI't'o c ylleJII,tllclllI0Nt IIO,II'I CI'If]Iil,',I I]O3l)iIC',racr

tDrar'. 4. tr{aruenerrue @ GI, T) B saBrlcllMoc'rrI
orHuYrrlaT

A3 : Al"2- Al,r s L)"t,2 orcrtlrrblBarorcfl

rIZu MarHurHoro IIoJI.E fro JrtrI{I4tr Fe }, 5250 A
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o6r,r.rHo [cloJrr,Byerc.s mrrp]rua rqenn Sororrerpa As : 0,035 A u AA,r:
: 0,026 A, A1r: 0,061 A. Pesynmar qrcreHuoro rllrerptrpoBauux (16)

AJr-E Marrrr{rsr,rx noneft 11<350 ec rpeAcraBJreH Ha {ur. 5. tr4a sroro pI{cyHHa

I{bI EI{AUM, IITO SAIIETHOE OTI{JIOIIEHI{E OT IIPOIOPI{I4OHAJIbIIOCTI4 CI{THAJIA B},I-

pax{eHr4lo H cos T rrl{eer l\,Iecro rrpu H>7200 ac. OAHaHo tptt H : 350 ec

omu6xa [plr olpeAeJreutrtr floJrr{ ]re rrpeBocxoAI,Ir 50 ec, r. e. 15 % or nenu.ruurr

tlrr.rr'. 5. I4ar,reneru,re Ei B aaBUclrlloorlr 01.L/u yr.ui.r l nprr
ttotrcqnoir urrplrrre tr\e.rrn, paBrroli 0,035 A, 4,,r1 lrrrrr'rl

Iie tr, 5250 A

Illl,rcpflexroro rroJrfl. (Omu6rta BoBpactaer c yJle;rrlrrreHrrcrr yr.JTa T.) Itcrr,r
rrprr ri6pa6orrtc aaulrceii lrcrroJrr,Byrol.ftoprry.ny (2) , to gnn rro.nei,r II)>200 ec

r{Lr rloJryqaer{ Barr[]rielrlryro l]erTr,Irlrrrly lrarlp.a]rterrrrocl'r.r. 'fatt IiaIt rrre coJrrrerl-
rlbrx Irrrrerr rralpfl?neurrocm Il-350 ac r-rcrpeuaercn cpaBrrrrreirr,rro pe,qrro, ro
NIoiItrIo c/{eJlilrr, lbrr}oA, {ro rroJry!rerrubrc parrec n ouy6.rruroBarrrrrrrc rtaprr{ }rar-
IrErI{r,Ix uoncii Co.nuqa lrpaR?rJrr;rro orpainaror trcrlrrrrroe paclpeAeJreur{e [oJItI.
O4rrano llarxr{ or\eHl{lr rorrrlocrr{, rro-BrrArrl{or{v, Irc fiplrrrerrlt]rbl AJr.q olpcAc-
.lreulrfr nrarHrlTlroro tro"rrrl Ir co.rr]icilurrlx rIrITHax. I{an creg;re,r ua pa6orsr [7],
n 6onuuux coJrr{crrrrrrx rrtlTrrax rra6.ruro4aro'l cr crf$enrr,r AerroJrrrprrga{trrr{, no-
TopI{e IIpOfIRJIflIOTCfI ]l TOII, rITO B CIIeIiTpe fl;(pa IIflTIla npII IIpl,IlreII0III:[II ltoJlfl-
pou4uoii rIoBaITItu n oguoii u roii irie cryrrcrrrrfie rrpr,r rrlrrro rrllo,ro.rrLrlol.r rroJre

rta6;rro4arotclr o6e o'- lt ri-no1\r[orreri'r6r pacrqerrJrer{ux. f\nt sTolo c,flyrrafi Teo-

pua o6paaorarrrJtr .nlrnr,rit lrorJrolqelir,rrl R trIat'rrurrror\t lTo.rre, paBlrrrarr u 141 ,

He ,IIIJT-flerctr [par]trJr6Ho[. ]J rtac'rofrrqec Bperrfl l'pyIHo cr(aBarJ,, citoJrr, cyqe-
crBerreH a+{enr l\eloJrflprr3ar{trtr AJr.s {orocrfepu. O,4rrarto B o6[acrr roryre-
IrlI COJIIreqrrbIx IlrrTel.r orr Ire I]a6ilroAaercrr. Tan rne rIC TlcclAa ero t{o}}trro o6rra-

llymrlTl tr R .flApax coJlHeqrrbrx rr.flTer{.

,(ra oupe4elreHr{.fi trBlrer'rerrr{rr rroJrr{ c r}brcorofi yAo6Ho rlcrroJrr,BoBarr, oAtly
11 Ty )I{e cuJILIrym JItr}IUIO [OUIOIqeIrIrtI, DbrAeIIrI-fl ]qeJlflllr{ fOrOUerpa r{a]r-rir,tro-

rpa{a paaJruar}rrire yrracrntr npbrJrr,eB Jrvtrvryt. flpr,r erou, pa6oraa u }rprr,rr6rrx,
6.unanux n r\eHrpy Jrrrrrtrrr, Mr,t 6yAerr pertrcrptrpoBarL rroJrrr Ha 6oree Br,rcoliou
ypoBrre $orocrfepr,r, a IIo 6oJree AaJreltur{ Hpr,rJrbrr]\{ - 6onee rJry6orrue ypoBrru.

,(rx eroii rIeJItr lraMu [B] 6nura ucroJrr,BoBarra Jrrrurrr{ Na Dr c rfanroporr pac-
4 (2), (-2), -rtrloIIJI0Hn,fi-?.o4trattoAJ],fIIIoATBep}I(AeIItrfltrpe}I(IItrxB6IBoAol}o

rpaAtrerlTe rroJrfl n Sorocrpepe rar(lr{e Heo6xoAtrr{o BHarr,, cnoJrr, neJrrrno orriJro-
Hcrr14e clrrrrala uarnlrrorpa{a or rrporroprl[rorraJrrJrrocrr,r rrpouBBe/IeHrrro

II cosy.

350
il, ZD
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Ars otrpeAeJleur{fi rpaAr{errra rroJrff 6rrnu ucuoJrbaoBaHhl cJreAyrolqtre

rmtrprrHEr qerefi: g.nx 6rusntrx I{pr,IJIben Asr:0,035 A, A},r- 0,04 A,
6Ir: 0,075 A; Arrfl AaJrer{rx npbrJrr,eB Asr: 0,075 A, Ah: 0,22A, AI2:
:0,295 A. Br,r.rucrfl,g. Belru:.s.vry ctrrHana B saBtrcuMocrtr or rIoJLE, tr{r,r He

r{o}neM AJIfl cuJrbHbrx fizurfi uctroJll3oBarb reopertrqecnrfi Holrryp, rax HaIt

.AJrfl r{ux eqe He peme}ra trpo6reMa ocraroqullx r(I{TelrclrBHocteft. floatolry
lrptr Bf,Iqucrennfr.B Brlpax{elltrtr (11) anr r+vI r-6ygerrt 6pars lrx sHaqeHZ.E uB

,Ha6rro4aer{oro Rourypa. Pacqet trpotraBeAeM Tonb(o nn.ff IIpoAoJILHoIo troJIff.

Ha {ur. 6 upe,qctanJrer{a troJroBaua na6.nroAaeMoro fiorrrypa ilfr:auu Na Dr
irr cxelra pactroJlo]fie6ux rqeleft {orOuerpa }IaIHtrTOrpa{a. Ouesu4lIo, qro c
itrBr{eueutreM BelrtrqtrHbl fI upoucxoAtrr trpouopquouaJlbIloe cMeqeHtre O-ItoM-

,trorreHr. Brr.rucrs.fl 6i no {oprrayue (16) tr ucuoJrbay.s Ar.E orlpeAeJreuns Ar(t-t)
,ua6rro4aeurrft Honryp, Mr,r trofiyqffM pe3yJrbrar, trpeAcraBJlelrghrft Ha {ur. 7.

Itr4a eroft {urypu cJreAyer, a{ro Ailfi 6nuarux ItpbIJIr,eB cErEaJI trpolopquol{aJre}l

Harrpfl.)Hegrrocrtr IIptr fl<500 ect a UIIfr. [aJlel(trx fipLIJILeB upu 11(700 ac.

'Orxroueur.fl or JltrHefinoctu IIeBeJItrItu tr [ptr 6onrmux rIoJLflx. TaH, 4nn
.H :2000 ?c orrtJlorregtre He rrpeBocxoAtrr 7*'1,00/o.

11 nas 1959 r.
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AItAAEN[]rfl HAYIT CCCP

tr{3BECTI,Ifi HPbIMCHO14 ACTPOOI4SI4qIECHOfi OBCEPBATOPII14
ToM XXIII, 1960 r.

o troBEAErrr,ru flpnoro oBpArqBHr4fr
B UEHTPII JIIrI{Uff II u K Ca II

B OBXACTI{ CO.IIIEIIHOIO IIflTHA
i). P. fuIycnt,etb u ,I. 1. Ita,nt

13 paSorc xl3yqslrt HorlrypLl enr.rccnouuotlnruru K Ca II g.nr pasJrrrrrrrrx paccrorunir
't)'l rICIIrpa JrApa [trr]la' (Dr,[. t.qaer rloroltetpuuecnr.rii pa3pc3 l\Byx trrrrerr Ir.r II nouepex
.rlllcllepc]'rl'1' nolyuernl,Iii B rracrorax ItpLrJIa Jruurrr{ K. Orgenr,nne qtrcJra rra iptlr. I yrraar,r-
Ilalor re Mecra, AJIrr noroprJx crporlncs olrr.tccuouttttit I(oxryp ruuutr K. Caltr.r rouryprr
-ltrrrrrr{ K 4.nx rxren I u II npe4craBjrerrbr na {ur, 2 lr 3.

O6cyxr;1cnr,r BaftorroMcprrocrr.r, c.rreAyroilIne r.ra 1plrr. 2 x J, tt yr{a3arro, arro yBeJrrrqerrr,rc
(]I'IIoIIeIIIITI Krr: Kr. It qel{TpyIIsTUa II aCIlMMeTpIlff 3MI,IC0IIII D IIeIITpC }rgpa ecTeCTBeHrro
.o6L,scrrsrorcs a{r}enron Enepme4a (clr. {nr. 4),

IIa rlnr. 5 npeAcrallrclr xoA a6corroruoro Brraqerrr.rx IrrrrcrrcrlBirocrrr 1r, gnn rurrel I
ir Il n 3arrrcrrMocrrr or paccTofiHrrrr or rlcrrrpa ,rltpa.

ON TIIT BEIIAVIOR O]T TIIII BRIGI]T REVEIISAI, IN TI]E CENTEIT OI'
lI AND l( ca II LINITS IN TIIE RIIcltoN olt A SUr\Spor, by D. It. ],Iustet and.
t'.7'.7-sap.- Profiles of the K Ca II cnrission line n'erc sLurlied ab dilforent distauces
IrorrL Lhe ccnler ot lhc urnbra of a spol. In fig. 1 photomctric [racings of hvo spots, I an{
II, are given. The tracinpls *,cre taken pcrpendicular to thc direction of clispersiol anrl
obLalned in frcquencies oI t,he rvinq of tlie K-line. Numbers on fig. I shorv the placcs
Ior rvirich the K-line emission plofilc rvas measured. The K-line proliles for spots I arrrl
II are givcn in figs. 2 and 3.

l'he rcgulari{,ios lollorving lrom figs. 2 and 3 are discussed and iL is point,ed ouL
lhat, the increase of the ratio Kr, : Kr, tonards l,he centcr of l,he spol, and Lhe asymmeLry
oI cnrission in the cenber oI the umbra may be nalurally cxplainctl by the Evershed etfecl
(see lig'. 4).

illhe dependencc of the absolut,c intcnsit,y 1r. Ior spots I and II on Lhe disLance
Ironr Lhe ccnter of Lhe umbra is sliorvn in lig. 5.

J3 upe4u4yrqcii pa6clre alrolloB [1 ] 6r,r.uu Lr3ytrcHr,r r{orrrypr,r ollilrroq}roro
lr3,rryrrenlrrr n I(- rir H-nlrrruRx crrerrrpa flAep coJrrrerrrrrrx [r{rcrr. flptr gToN{

oorroTp IIoJtyr1g1111UrX ClreriTpOfpaIrlI IIoItaSaJr, rITo IIpeBpaIqeErle Ar]ofinr{x
..JilIIICcrroIIIILIx JTITIII{ft, ua6rloAacrlrlx rJ crrcl(Tpe coceAlrllx c ,rAllo},I [fITIIa 06-
"'taCT.flx, Il o/{ulIorlrlble IIl]otrcxoArIT lr 

'IApC 
lTflTIIa Ha AoIloJrIrrIo yBItot\,r ytracT-

rie, o6rrrrilo n cail{or{ r\crrrperrflrrra. flpn aror,r orfirroquoe o6parqeurae B o6eux
-Ilt{IIIrIf{x H n I( oHaBriIRaercfl acr{t\rNrerpr,Irrrlhrlr; aro 6r,rJro cBflBalro s It ] c
;rd$crrrou Enepure4a.

I3 uac'roxqefi pa6ore HaIII{ IrBytlaercr 6oJree AcraJrr,Ho [epexo71 oT ABofiHr,rx
.JIr{IIIrIt H r I( r ol{L;tiIoaJIIbIc, ,(;ra aroro AJrrr rrecnoJrr,r(rrx Aocraroqrro 6o;nr,uiax
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II.frTeH rrocTpoerrhl HolrTypbl or,rrLccr{onHoIo o6pau{el{ufl K Ha paSJII{rrBLIx pae-

cToflHfl.flx oT IIeHTpa ILflTIIa, BItJIIOqa.s I,I rleHTp.

Cuenrpr,r, ucrroJrLBoBarrubre D uacronrqeli pa6ore, Te ffie cnenTpbr, Itoroprlg
trByqnsrau Har\rr[ B [1], OHu rroJryr1g1161 na BarueunoNr coJrHeqrloM TeJlecnorre

o6cepnaropurr rrprl Avtcnepclr\r 0,192 A/un.
Ha {ur. 1 iurr 4aeru {orolrerpra.recxre paapeahr AByx Ha[6oree uo4po6no

rrayrrcHur{x rrarltr rrflrelr I Ir IL Pae-
pc36r cAeJrarrhr rrolle peli AIrcnepcl,rlr
rlrlo rlelrpa Jrrrrlutr I(, uprr AJrrIue Bo.rt-

rrr,r l. 31100 A, t. c. ) iric rl ril)brJo :)r'uft

ilurlr,rr{. IIo ocr,r a6cqucc orJlo}Herro

prlcc:roflHr,re B riuJlorreTpax, I]o ocrl

oJ l{r,rrraT tr{rrTeHorrllHocTr, tr3Jryt1s'11n o

npn 1,, 3900 A R rrpouaRoJrr,Irbrx e/(u-

Iulrlax. Itpouo roro, crpeJlxarltr c coor-
BCTCTIIyIOqITIIL{ aITICJIaNII,I OTtr{eqeIILI TC

tlccra, AJr_rr lioropbrx crpollJlucb errrro-

clrorlrrbre I{oriryllrl r-r ,nuuuu K.
Peay.nr,T arur {ororrerpu.recxrlx II3-

(rr.rr. 1. rD61611s1p11.rcclinc pilapc3j,r rlfl- ,rtepenntl [peACTaRJreI]rI l(rlfl ugrerr I lr
tcrr I rr [T nouopert /UICrcponII r] qitcro- lI na c[r,rr. 2lr 3 coornercrBerruo. I{airt-

re fipr'jrJra K-'uttrtrt-t{ 
71r,rii lrncyrton Aaer nocJre[or]areJrr,rrocrr]

rrocrlloeHlrr,rx ItorrrypoR iJxrr,rccrourroft nlrnr,rlr 1( Ann pa3Jrr.rrrll6lx rorreH paSpe3a
rlepe3 nflrrro. Te.uJcila, Iioropr,rc o!)rcrrcrrbr rra d)nr. { r,r Horoprre xapal{repr,r-

ByIor noJlolnerrue dlororrrerpl4pycrlol:i rotlHtt B rlflrr{e, npe/IcrallJreHbI Ila $ur, Z

u 3 cuparra or ltallt/{oro Horrrypa.
Couocrannerrrre or[eJrr,ubrx norrrypon (rur. 2 u 3 c rroJlo]r{errrrell Tofi Toql{rr

R rrfl'r'rre (r,r orio"no rrero), AJr.rr rrorolloit xarrr4nrii 4arrnrri.i Iiorrryll Irocrpo0tI,
lro 3R OJrrrcT cAcJraTI, cJIeAylollll{c IJbIIIOALI.

1. Illupuua aMl,Icclrur rrenpcpllBl{o y6r,raaer flo rlcpc roro, HaIt rrbl rllle.\'t

Ir rtcnlpv fir{Trra, Toarrrec - ri roit Torl]te, AJrtr I{oropoii eueprna, l'IBJlyrIacl,Iart

rrtrrJror\r n I{pbrrre Jrrrrrru (r,r npattT'rr.rccr{u ll irelrpep6lr}rrolr crrextpe), }II{nIIN{aJrl,-

na.,I[tur o6or,rx rr.rrrel{ era roarxa orNrerrer]a rra drlrr. I rropx4rtonr,rlr rrcllrepolr 5.

D r-r,r ro.rnlt lrr,r 6y;1e,u rrrlelrolla'I'T' I-\eIIrll orLrIAp a.

Cornacuo [2] r,r [1], o6rqee cy?I{eIILIc anluccr,Iolllloii "irr,rru,tlr rro N{epe llepexo-
ga or c[noxxyJra H r{crrrpy frApa rrflrrra cBtlaarro, ]Io-BtrAI,rrIorIy, c yN{e}Ir,I[eIrI,IerI
rrr,rcJra rrorJroqarcqnx (n uaryuaroqux) arorloB n cJIorIx, co3Aaroqlx alIuccl4lo'

n I(- u H-nuuuax rrplr uepexoqe or {noxltyJla K r{crlr]ly ,rAlta.

2. tlpu upu6;numerrrl[ It l{eHrpy flApa or}IocrfreJlbllarr poJrr, qelirpaJrlHol'o
rerruoro o6paqeuua I(, ueupcpuarro y6rrnae'r. Cornacno [2] 3ro' rIo-IrrIArI-

r\roMy, cBEAeTeJrr,cTByeT o6 yBefi}Iqerl4tr IlSoTepr{IrE B CJrorrx, coSAa-

roil{rlx BMtrcculo s K- rt H-.ruuuax, rrptr [epexo4e or $loHxyJra I{ rleurpy
flApa.

3. tlpu upu6nurnenrn n qeurpy ffApa, Hap.sAy c o6rqurt cyll(elrlter{ oil{r{c-

clrrr, IlorlBJrflercfl flBrro uElpa]Herllrafr acxtril{erplI.q B JIuI.Iuu K; nnreuclrBlrocrr
(r(oporno]loJrlrororoD r{or,rrro}reHTa 4noiiuoro arllrccI4oIIIroro o6paqerurrl cra-
rIoBrITCfl rrce 6olr,ureli no cparlneru,Im c r,rrrrerlctrBrlocrblo (l{JItIIIIIoBoJIITot}ol'o))
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Itor\lllo]l0lrr&. 13 neuocpe/(crrelltroii ir(e 6,Tr4iioorr,r o't,rlcurlla rlAlla rrrrTria lr oco-
6ettllo Ll caxloll qcttrpe rrl1pa ai\rurccrirr crarroDr.rrcrr uoo6rqe oAr,rrroqrroii 1,1 rprr
a1'oll, lITo oqeltb JJalrillo, acr,rulrer;tu.liroi,i. 13 <ttoporriolioJlloltoii) cr.oporre

I'/0 aepe/cuz,

(l)nr. 2. (Irorouerpr,r.recnr.rc paapcBbr qcpea
ngrrro I gnrlrccnorrnoi,:t K_;urur.rr,r

Or,rr. 3. (Dororrcrprrqcofiuo paapearir qcpca
rnrrro I I aMr,rccrrorrrror,l l(-nrurrrrr

OAIII1OII}rol:i SIII,IO0LII4 ITIITeIICE]JIIocTI] I4SIIyIIeII]4fl pacTOT I{ (I}epIUIIIe) OT{I,Icctrtr
SIIATII{TEJIBIIO 6TTCTPEC, .1911 B (AJIIIIIHOBOJII{O]]OI:iD CTOPOUE: CJIEAYCT TAIT}I{E
o6paurrr BHI4r'IalIIIe Ha To, qro oruerrerrrrbrc BarrorroMeplrocrr4 ua6JrroAarorcfl rro
o6e croporrr.r or r-Ierrrpa ,rApa.
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@ur. 4. It o6tscnenuro a{{eHta
Enepmega

Bce cltaealrroe R uacrorrqelr nyHrire rraxoArIT ecrecrr;errnoc o6T,trcnerrue

c rorrltrr Sperr[fl a{{eHra Sreprue4a. }tau r,ranecrrro, trTSytreHlre crre[\cHr.rfr ilu,-

nliii I(, lr H3, Bo3rrultaloqr.rx R orrrocure"IlbHo Bhrcolirrrx cJroflx corHerrHoii

xpotloc1lepbl1 rrolt&BrJl)fler, rrro u arrrx cJIorIx rra6rroAaerc.Er BTeIiaHflc la:Jon

B lanpaBJrcrrrfl;r qcrrrpa IrrrTIIa I'I [l]trTor{ BHI{3, Ii sOtOC{epe.
O6parurrc.n n rlur. 4. flycrr, OO' -ocL rfrTrra, npoxoAfrqafl rrepeS qerrTp

o trlJpa, II nycrr, JrlrlrErr q61'- Jrrrlrntrr,

BAOJrr, I{OTOpbrx IrpOr,rCxOArrT DTer{ar{UC

raSoB B rr.Erlro, 'I',orga, Aalr{e nprr Ilocro-
flHCTRe CKOITOCTII BTeltaHrl.fr ra3OB B rrfrT-

1ro (..e. uperre6perax BoBlroH{rlbr}r

BJII,IflTTI{e}t yCHOllelrrr.E CrrJrLI Tfl}r{eCTLI),

JryrreBarl criopocTb, orrpeAeJrfrelrafi no
cl,reqeuprlo Jrrrrurrt I(, rr Hr, 6y4er n4a.nu

or .flApa Ir.flTlra r{aJror,i, a R flApe Aocrrrr-
r.rer rrancr{rrylra. Bce aro rl Ha6JrloAaercrr

rra $ur. 2 u 3. B .rac,uoctrrr, orcyrcrBr.re a6cop6qnlr I(, I1 Ha l IIeHrpe .rIAIra

n ue6o.usruarr acrrrrrrerp[rr oAlrrroqurii.i alruccnr,r * Bce aro roBoprrr npocl'o
o rotrr, rrro r] Aarlrrorr cJrytlng (r, e. n6nr,rarr Jrrrrrr4rr OO'tra$nr. 4) ra3br, cosAilro-

u{ue Jrrrrrrrr{ I(, n Hr, Anrr}rtyrcfl rlo orlrorrerrrrm fi rra6flroAareJrro y]He c Aocra-
Toqrro nr,rconoii: cnopocrr,ro. B crnan c arlrNr JrLrHr,r[ I(, lr H, cr{elqalorc.E 3a-

IreTrrO IIO OTHO[IerI!rIO ]t IleHTpy D]II,ICCUI,I II IraI{JIaALIBaIOTC'I y}fie }ra (AJITIHITO-

BoJrrroBylo)) cToporry exrrrccr,rfi; TaHrInI o6paeonr BoSIrI4I(aeT yna3alrrra.E acI,IrI-

r\rerprlrr oMtr{ccuorl}u;rx rr,rnr,ri.i I( lr H R cner(rpe l{errrpa aApa.

,(na garrnciituero ItoJrrlrlecrlleIII{oro
aHaJrLrBa rex rureuuiir, Iiorollbre cBrr-

3ar{bl c paccr{aTpuBaenlblrl Itpyroll Bo-

IrpocoB, 6o.,rrruofi I,Irrrepec l]le4craBJrrrcr
E3]rrlggru a6coilIoTHoro 3lrarlell?Irl IIH-

rencurrtocrn /, B carlorl qellrpe grII,Ic-

ctroHrroro o6parqeulra. Aro {.roKxy.uou
,To rrrrrer.rcurrHocrb I{errrpa ruH[iit I(B u

H3, /{JIff llelrrpa rlApa - MaHctIrIaJIbrrarI

rrrrTerrctrBHocrr, oAIIIIoqHoft Orlnccl{lr (crr,

Sur. 2).

Oupe4erenue ueJrI{qrIH 1r. 6r,rno npo-
ReAeHo rlo Hor.rryparl rex rne Snr. 2

r 3 u BeJltrrllrnbr I{alrecenr,I ua $ur. 5

4nr o6oux tr.Erel{ I n II B saBl{clluocrr{
or paccro.trHtrrr or I{errrpa flApa. flp,
aroM tro ocu opAllHar ua (lur. 5 or"nomeiro

a6co.nroruoe BHarteHrIe trHTeI{clrB}Iocrtr
1,, D oprax na 7 cntz u ua 1 [. i\[r,r nr,r-

/Itrrl, rITo Ar.fl o6ollx [rrrer{ BeJrrrrrl{rra.fr. uunlIntailbrla B IIeHTpe flApa tr paere'r

rro o6e cropoHEl or Hero. Ecrecrnenrlo' aITo ,Tor peayJlrrar rlor 6bITt' uory'1g11

roJrbr{o rryrerr HerrocpeAcrBeHHoii{ororuerpuu. fdeficrnure.rrbrlo, [prI pacc]rlor-
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pelIuI{ OAIIIIx ToJIL}iO CneltTIlOIpaltII }1O}ItOr rrot{a3ar6CrI (ua-ea I]aBJrr4rrgrix
,IBJreHtrfi HOHTpaCTa), qro urlTeHcr{Brrocrb tr3lyqgs[" .rr. o4nrraKoBa nal{ B

fiflTHe, raH u B coceAHer{ {norHyte.

12 ruax 1959 r.

Jlnrepa'rypa
1. 9. P. ilI y c r e Jr b r{ T. T. Id a u. I4ar. Hpurrrcnoii acrpo(pne. o6c., 22,2s, 1960,.
2. 3. P. M y c r e n r,. llan. Itpnucxoii acrpo(pua. o6c., 13, 96, 1tgb5,



AI(AAEX'Il,Ifl, FIAYIi CCCP

.tr{ 3 B E C T 14 fI It P I,I M C I{ O,{ A C'T P O Q I4 3 U II E O IT O,t O E C E P B A T O P I'I II

ToM XXIII, 1960 r.

IT BOIIPOC)/ OB ITSMDHEHI{fl C ITYEI4I]OII
oTH OIII B IrI{.FI I{OS(DOI4UI4E H TOrl

cE Jl EItrI4BIrOrO I{ HBII PEPbIBITOTO [OrroIIIE IIl4 fI
I] COJIHEIIHOM tIflTHE

9. A. BaPa,trcacntLfr,

I{oc,ucTlyrorca l{orrryprr lluur:i nlg ), 5173 rr Fe }, 5434 s cuertpe rrlrerr. O6napyxrencr

crrJrr,rroo pacxolr(Aerrrre na6tro4aclmrx ItorrrypoB yI{aBaIIIIux lr'tnuii c reoperllqecnltMfi ItoE-

TypaMrr, Bl,rqr,rcJrcilHrrrMrr rra ocuorlarrlr[ cyr{ecrBylon{LIx ltogetrefi ugtua. fIona3al{o' qro

llrrr cryqaa 1,l0 : const (qu- ornomerrue noa(rdrr.rqrrerrroB ceJrer(rrlBIloro r{ netrpepblBlroro

rouroglcur.rn) rletso3uorr{rro go6umcn corJracrrg rcoplrrr c rta6lro4elurrrMlr IryreM rol6opa
t[r.rar.r.reoxnx flapaNICrpoB, xapaltrepllsyloulllx crpyl{rypy rrtITIIa. BLrlltCrrgetcs !IBMc-

rrcgne I0 c r,ry6lrrrorir, rreo6xogr.rlroe 4lx o6trcnerlrx lra6nto4aer{brx I(oIITypon. I(por'te

norrrylto3 Br,r[reyrroNrflrryruxnr.urufi,r{ctroJrr,Byrorcrr raxx(e Korrryplil rr'Iulrtt D1 Na u trxtue,
rroJryrrerrrrbre n [11. Benr.rsrrna r]0 oxa3r,rBaercrr Bo3pacraloqefi c r,;ry6lluoft rla ABa-rprI tro-

pfl/Ir{a.

OI\ T[iE VARIATION W]TFI DEPT}I OF TIfE RATIO OT TI.IE SELECTIVE
ANI) CONTINUOUS ABSORPTION CODTFICIENTS IN A SUNSPOT, bv E. ,4. Ba-

ranousltll.- The profiles of [,Ig l, 5173 and Fe ]" 5434 rvere studied in spectra of spols.

A pronouncccl diflcrencc rvas detccted. betu.cen the observed profiles of these lines and

1he l,heoretical plofiles, calculal,ed from spol, models. Ii is shorvn thaL in the case of r1n :
:, const (r1,, being l,hc ratio oI thc coefficients of selective aud continuous absorption)
il is irnpossiblc to fincl an accorrlance betrvcen theory and observation.s by a selection

ol thc physical pararnelers characlerizing the sbrucLure of the spot. The variaLion o[

Io vil,h ilepl,h, noccssary for explaining the observed proiiles, rvas calculated. Besides

thc prol'iles o-[ thc above iines, Lhe profiles of D, Na in thc spot obtainod in I1l were

also usetl. qu ri'as found 1,o increasc x'ilh depth by a facLor o[ 102-103.

B B EAEH}IE

C)rqccrnyrorquc rroAeJrtr urrrrra rre B cocro.flrlrrrr o6crrcurlrb Ira6JrIoAaeNILIe

norrrypr,r lferroropbrx nuutrft frorJrotqenE.s. Cunslroe pacxolr{Aelrue reopertr-
qecnrlrx u rra6JrroAaeMbrx norlrypoB AJr.a ilv.trfrfr" D1 Na B cller(Tlle nflTHa 6r'rJro

o6rrap;r111s119 n t1 l. B rracrorrqeii pa6orc lrccJreAoBaJr r c r, Itollrypr,r Jrr4lltrii

Mg l, 5173 lT Fe l, 5434 u crexrpe rtlrl{a. Tax me HaI{ tr Jrlllirla Dl Na, yHaBaH-

ItbIO JrlIllU[ trarilfifl t4 ]IteIIeSa rrol(aSbIBaloT IIecooTBeTcTlj[re TeopeT]lqecHrlx

r.r Ila6JIIOl{aetrlLIX I{OIlTypoB, SaHJrrorlaroqeecfl Il Tol\{, aITo nocrel\Hrte I'rMCroT

6onee ruraport[c rr rroJrorue ItpbIJIb.rl, rIe]\,I Teoperuqecxtre i(ollTypt'r.
Tcoperu.recriuit Itor{ryp Jrrrrrzr[ rrorJrorqenrr.tr orrpeAeJrrrerc.fl B oc]IouI{orI

nuyl[rr dtarrroparrlr: a) noaSQmr{}rerrrol\r ceJrc]rrr.{Blroro IIorJloqelltr-s rla oAZH
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arotrr, r. e. {ynnqlreii H(n, p), ecJrrr paccrrarprrBaercr roJrr,Ho aS{ext .(ouu.nepa
r{ Baryxan}re; 6) uair,reueurder{ c rny6unori oruorrreur{-fl Hoe{{uqueuroB ceJren-

rr{R}roro r{ nelpepbrBHoro rrofJrorqeH[rE r]0 : 
I 

o,.,rAeovo ,k". -xoas{rrqrreHrhr
cefler{rprlrroro u }relpephrB}roro [orJrotr{eHlrtr AJrx qe}ITpa Jluutrr.r. Bilu.qnue

l)
-. l)^

B€Jrr4rrtr4HrJ IJ : B; Ha BrrA r(oHrypa upene6penrr{Mo MaJro. (3gecr Bo, 81-
noeS$lrquenru nuueiiuoro paBJrorfieHu.rr rrJraHnoncxofi {ynxquu B(7') uo cre-
fielrflIlr t - orrrtrqecxofi rny6r[Ibr B IrelpepbrBr{oM cuexrpe.) Tlcrunuoe ceJren-

Tr{RHoe norJrolrleHl{e tr Hel{orepel{THoe pacce.ffHze MbI He paccMaTptrBaeM.

B uacroxnleft pa6ore rroxaabrBaerc.fi, qro trptr 1')0, He MeHflrctrIeMcfl c rny6u-
Hort, HeBoar\{oxtHo Ao6trr6cfl corJracrrff reoperuqecxux n na6.nrogaeMbrx Kor{ry-
por. Brr.rucJrrrerc.ff raft)r{e xoA Io c r;ry6nuor"r, r.reo6xoAuurrfi 4na corJracnfi
reoprru c Ha6JrIoAeHr-flI/lVI.

s I. IIAHHT,IE HAEJTIOAEHT{fr

,[rr rpex rrrlrerr rroryqerrbr r(oHrypbr ttrrrrtr F'eI5434 rr. Itmrruflr- MgI5173.
Cuexrpr,r rrflreu cnr.rMaJrrrcb Ha ECT (onucauue cM. s [2]). ,fluauerp Cousqa
Ha rrleJrr{ cuenrporpa{a panurncn 320 un, CreuHa upor,rsBoAr.rJracn s IV
(qrs ). 5434) u V (4nr I 5173) ropn4l{ax putfpamqzonnoft peruetnr c Atrcrep-
craeii coornerorBeHno 0,370 A.lnn u 0,203 A.lnn.

O6:r itcrr,
crIel{1'r) a

PaccroHlrue
OT IIEIITPA

Jlrrcrla

| ,urrr" ronu
lusrr.ra s Eorgx

lo"
rp
7;

0,127 0,;10

rrI
.r0

rp
I@

19.VI 1957 t'. 5173,
)4,1t+

0, ii5 0,0092

,I-[,rrt Ka]fiAoro crreKrpa yqurBlBar[cb paccerlHurrr'1 cger ?I SaMbrBautre,

lbrBBal{noc Ipo]r(aHueM rao6parxeuzn. Meto,q yqera pacceflIl]Iolo cBera

n iraMr,IBautriionucan n [t] u t3j.B r:a6nuqe ilptrBeAeHr,I BeJII{uI(HLI 
+,+

I
n + . 11, f 1, trr I,, - 

uHtetrcl{BHocTl{ I43ilyqeHl{u B nelpepblBHoM cner(Tpe pac-
'tt

ceflHrloro cBera EaI{ rrflruoM, {oroc$epu oI{oJIo IrlrHa tr [flrHa coorBercrBeu-

rrO. SaMr,rsanre OI{aBaJIOCb upeUe6perXUruO MaJILIM BO Bcex clyrlaflX.

20 llaueorrrq Hpr,rMofioi;r acrpo0usll.IecHoii oocepBaroprru, r. 23

o,?o I o,o,o 
lo,or, lo,rz

, Ia1'a Il,fl rro

I 0,038

21+.VT 19ir7 r'. 2 5173,
5434

0,2,0 0,020 0,049 0,118 0,42

30.\'I 1l)ir7 r. 3 5i73,
5434

0, i0 0,013 0,037 0, 13i 0,28

28.\rlll il)57 I'. 4 l)r Na 0,20

10.I1 1058 r'. i) I)1 Na 0,5i 0,014 0,017 0,0(i0 0, 29



(Drrr. 1. Itpunr,re 7, 2, 3 - ua6ntogaeurre Rourypbl
fiusfill 1. 5434 cooraercrBerrrro AJr.E rrfiTeu t, 2, J.
fI urtlrpnaa EpuBarr - Teoperrzcecxur,i xouryp

IIPII Tlo : consl

(Dr,rr. 2. ltpr,rs}rc 7, 2, 3 -- ua6nrogaeusre fiorrrypLr
tttl:auwlu 5173 coorsercrBerrEo AJrrr nflrcn l, 2, 3

flyuntlrp naa r{pral a.E - Teo p err4rrecxu lt no lryp
ilI)I{ I0 : const

,,6 lo lu

t
fy
l0

aB

4o

44

0,2

0
44

@nr. 3. I{pnnne 7, 2 -- na6rrogaeur,re (or{rypr,r flrr-
Errrr Dl FNa coorBercrBerrlro AJrE uxterr 4, 5.

flyuntllplrax Hpr.rBafi - reoperr.rsecnrft noHryp
IJpII 7)o - Cons0

@llr. 4. 3asflc[ilrocrr Me]I{Ay ocra-
.roqrrofi uHTeHcrrBllocrrto I,t aelrlqrartori

Il,: i +T npn" .rto : const

e

i, 0

,AI
TB/,6/,q/D/t4B11, //4,itl2i+ -z-,0 A

Olrr. 5. @ynrtqr.rr H (n, p), BBIrIr.rcJIeIrIraE AJIE paBHbIx Bnaqenr4ti T lt A."o

I{pirnaal-y:7,103,AvD-6,0'100;I{puBaH2-y'--7.10',AvD-6,0.100;HpuBaES-y:
_7,107, Avp -- 4,0.100; HprrBar, 4-y ==7,103, Avp == 4,0.10r; Hpr{BaE 5-y -=7,10o, AvD -
- 4,0.100; rpl,IBafl 6-\:7.1010, Atp.=2,6 '100; HpI'IBble 7,8,9- DnAqJyIlHlII{u H (a'p), ileoo-
xoEuMr,tft ErE ootEcflerrr4n fla6rroEaeMn* 

"o61loi"n:rrult 
ctoorBercnlellHo.urfl I5434, l5173 u DrNa

t"g H (il, /t) + t



flonyuennsre raHEM o6paaoivr KoHrypbr rroxaaaubr rra {ur. I u 2. I(porue
roro, 6urrra ucrroJr!,BoBalrbr nonTypbr trrfrirvm D, Na ,qnn AByx rrrrreri, fioilyqeHHLre

n [11 (Srzr. 3). Benruurr", 
f , * , ! om arnx ]rorrrypoB rar(me rpu-

BeAeHbr n ra6nuqe.
$ 2. B6ItIIICJIEHI{E TEOPETI4TIECKTIX I(OHTyPOB AJIfI IOCTOflHHO|O 116

Peuresne ypaBHegtrrr rrepeuoca AJrfl ,rlo: corlst AaHo B [4]. 0ro pemeHue

AaeT HaM OlHOSHaqHyIO 3aBrrCrrMOcTb Melr(Ay r', E ,ylrr rAe rv - ocraroqHafl
flHreHctrBr{ocrB, a \":.H (o, p)no. Hu ,l,T 4 raso6pameHa roryqeHHaf rar{r4M

o6paaou BaBtrcuMocrb Me,flAy ry fr l\ :rtv + t . 3aganan renepr {yuttqurc I{ (a,

p) v uucneHuoe Buaqentre 716, MEr Molr{eM npa rroMoulz {ur. 4 rrocrpoztt
Itolrryp rryrrrrr [orJlorqe]rurr. Bn4 {yuitquu H (a, p) BaBr{crlr or BeilurrtrHbr

- rrocroflHHoft aaryxauurr \ u AotrtrJrepoBcnofi uonymtrptrrlbr Avp. Ha Qur. 5
zao6parxena {yurqlln H (o, p) Arrrr paaHbrx \ lr Av-o. flo ocu a6cqucc
orJrolr(eHbr paccrofrrrtrFr or rleurpa ilfritvn A)., uo oopr opAZHar - lg iI (a, p) * C ,,
flocrosuuas BertrrrtrHa C nu6npanacb AJrrr xam4ofi npunoft raHtrM o6paaonr,
.Iro6r,r Bce I{ptrBbre rrepecel{aJrtrcr, B roqr(e c a6cuuccofi AI : 0,8 A. Teope-
rnqecHtre HoHTypbI, uao6pamennbre rra {nr, 1-3, Mbr Br,rrrr{cJrrJJrl4, zcrroJrbayfl
r{pzBylo 5 ({zr. 5). (3gecn tr B cJreAyroureM rraparpa{ie rprnan 5 4nn Jtntrilfr.
Mg I 5173 6nna nu4ouBMerrena B coorBercrBarf c r\4arnrrrHr,rM pacnlerrJrenueM,.

ran nan AaHrraa ilur yra $otorpatfuponanacr, 6ea rroJrriporAuoft naca4nu.)

,(,rn oroft Hpueofi BHarrentre \:7,0. 10e ngRro Lra pa6oru [5]. 3navenze
Avp : 4,0. tOe coorBercrByer cpeArir{M {reruecxurrr ycJloBnrrM B MoAeJrE

[flrrra Mnmapa, ecJrz troJrox{urr ryp6yrer.lr}lyrc cHopocrr, ut: l,B0 nn'fcen
(uo oupegcJrenr{ro B. E. Creuauona [6]). Benfl.luua .rjo Bbr6flpailacr randlr
o6paeou, q'ro6rr reoperr4qecK14e Holrryp6r Hauilyrrrx!rru o6paaona coorBercrBoBaJru
ria6nro4aer,lrrn,

Itax Br{Ar4r,r, pacxo}r{AeHr4e reoperr4trecHrlx a Ha6rloAaeMr,rx nonTypoB
BecLMa 3rraarr,iTeJrr,Ho. Oupe.qemmr rerrepb, naHoi.i BuA {ynrqtrlr H (a, p)
coorBercrByer na6nrogaeMbIM I(oHryparrt (n rlpeArroJIoH{eI.r!1I4 '[o : const). Aila
aro|o nocTy[aeM cJreAyrorqr{M o6pasorrn. ,(nn prr4a roqer{ c pasilEqHbrMtr
paccTofrHtrfrMlr or rtreETpa nrnur A). cHrrI\,IaeM c na6nro4aeMoro Korrrypa
pflA BuaqeHuh r,' u flptr irorrroulu {ur. 4 HaxoAnM coorl]ercrByrouqufi pr4
Bna.leItufi 1u. Tan rafi 'ylv : H (a, p)\o, To rIoJIyrIeHHr,re BeJIZtlrrI'Ir,r rl cyrr,
ne ero rrnoe, Har( BHaqeHufl {yr-rnqnu H (o, p) Arrrr paaHr,rx Atr (c ro.uroor},ro

Ao nocrofrunoro Mrlofiturela),
Haft4eunue rar(trM o6paaoiu ' {rynHu,ulr H (o, p) rrarleceHr,I rla drr". 5

(mpunsre 7-9), Itan nz4uo r{B rrepre}fia, HlI oAHa I{B HIrx He coBrlaAaer

c HpuBr,rMzr 1*6. Har,n;iuruee corJlaclre MemAy Kpr{BbIMr,{ 7-9 u reoperu+.
trecl(trMu HptrBr,rMtr trOryqaercfl, npz 60lsmnx \ fr MaJrbIx Av2. OAuaRo 'npr
rrocrefleuHoM yBeruqenflu \ r yMel-Ibrnenun Avp Teopertrqecxfle Hpr{Br,re rre

upr6nzrxarorcfl r(an ytroArlo 6nltano H xpunrrrvr 7-9, a acrdMrl'rortrqecnu

crpeMarcfl x xpunofi 6 (\ :7,0.10t0, Avp : 2,60.100). Hporvre roro, Bce

reoperrqecxue r(ptrBble coBraAalor Melr(Ay co6oii gnn Atr > 0,5 A. B ro me

rpeMfr oHtr BnaqureJrE'I{o orlzqarorcfl s grofi o6nacrr ot rparrrx B, 9.,

OrcroAa cJre,{}er; qro, trBMeErIfl Sraan.recnlre ycJraBv.FI , HeJrEBfl rrolryqETl-

reoperuqecHfle I{ptrBble nwga 7-9. 'l
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; $ 3. OIIPEAEJIEIIIIE SABIICIIMOCTtr 216(r,1

Ey4ena ctII,IrarE,, tlro +yHttllun H (a, p) uMeer {op'y 5 ({ur' 5)' ra onpe'

AeJTLIM AJIfI sroro oryalaa xoA 'vJo c rny6znofi' Al' gallneftmero HaM rloHa-

4o6atca cJtcAylour{e ABa noalTrl oqeB[AHbIe rroJrox(elrl{fl'

t) EcJIll selravrana 1, (t), co_orRercrByIOqafl xaxofi-to roqKe HOllrylla

JTVI*,,.. .,otJlolrleHrlr, a o"ruroruoii nu'reHcI{BIlOCTbrc rv, MeIIfleTCn c rny6nuoft

B npeAeJrax p(11,(.) (M, 14 MBI HarIrJItr-Tanoe 1r:const' qro coorBer-

CTByOUIafl eMy OOTaTOTIHafl I'IllTeHClIllHOCTb r' (1r) : rv' TO trMeeT MeCTO Hepa-

BerrcrBo t, <.r], ( M. Ecnu paccMarptrBaeMafl O6nacrr, trsMeIIeIII{fl 1, (t) cootaer-

cTByr T o6nacrll r43MerleHr4fl onri,rqecnOii Uy6lturr 0 \-( 
" 

\-( l' to uoxtHo EalucaTI'

,1, : ,1,1t), rae 0 < i< t.
2) Ecnu g.nn ABYX ro-

qeH ltoHTypa I{MeeM cooT-

BeTCTBeHHO rrr, 1r, : 1, 
(a

tr ru,, Tur: 1,, (tz), To T2> tl'
eclru r\.,> r!r.

Boasmer'r t cflcpl, PtlA
:lHa.Ieuufi I'uo, fur, l'vr1 ,,.t
rAe vs(vr(vz( .-
(vs - uacrora llerrrPa lil'r-
rrmu), ra upu rrox{oua Qur, lt

naftgeu coorBercrBYrcrqlle

@r,rr. 6. ft nuqucreutlto sc-
, Jrr.rqr4u io, ir, .r, ...

rllur. 7. ?Iauenenlre'4u c uy6r'ruoii, IroJIyr{cllIroc

r13 alraJrr'rBa ra6.nrogaeltsrx xollrypor .rrttttn ii
lrorJroII{eHr{ri

linlBrnc /.2. 8 otrpeAr,rl0ltLI no JIlllIllll ). 113 i ('ot)T-
lrcrcrirouro J(,cn tin rctt l, 3, 3; ttprturle 3. 1r. 5 - ttt'
irurrr{r'I ).5173 ltittr trfiTeH 1, 2, 3; HpIIBl,Io 6,7 -[o JIITIIuI{ DrNa [.r]fl IIH'ri)lt 1r It 5

SHaqeHIiLl 1,tt \"",'1u,, T;r, " ' tr1tr114, tlTo 1'O 
'11g, lro("0), 'lr,(",)' ''lr,( ,)" "

, Tan HaIt Iv : H (a, p) 10, ro [oJryqaeM pfIA sHaqel{ufr 1o'.

ro (to) : ,1ffi , !o (t1) : r;6d I 1o (tz) : tr;F;; ' '

3gecr, II""(ct, tr\,1{,,(o, p), Hu,(o, p),... 
-suaqeHur tfynxquz H (o,p) B rorl-

xax_-vo,_]r,V2, ... . Couacno I4B,llo)fienuoMy BEIrIre,rs ( tr <'cz<... 3ua'rellun

r;s, x1t rzt. ... HaM rloHa,He rrBBec.THbI. flna !,, rre3uaqr{TeJrbHo MeHfJ]olqetoctl

Crny6nuofr, Mo)r{Ho nptTHfIrL (cu., uanpr.rrrlep, [7]), qro c AocTa'roqrofi crelle-
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HbIO TOTIHOCTTI OCTaTOqHyIO I4HTeI{CIIBHOCTb /',/ MO}I{HO BbIaItrCJIUTL tIpI4 IIpeAIIOJIO-

1r{eHr4r1 11, :1, : COnSt, ilpzireM .ylvHy}rt]{O 6parr B TolrHe, r.,{e rye 0,,6.
34ecs rv - orrmqecxas ury6r4Ha B coorBercrRyloqeii rotrfie :ilu:rrutil
(r. e. c yqeroM ceJrexrrrBrroro r4 HenpepbrBHoro norJroqeHr4rr). Mrt .eoc-

rIoJIb3yeMCa erI4M o6crostenrorBoM IUIr{ [pI46JIrr)r{eHHoii oqeHr(rz BeJr[qtrH
'Eg1 Xy A2, . . .

Sauenurr HelpepbrBHyro ftprruyro rio (t) rorrraHoft fltrHlreft
6y4eu cqI4TaTr,, rITo Tio MeHfleTCfi CHarrKaMU D TOqHaX 

"0, 
ir,

STZIt{t4 TOTIKaMU Io: coflst.
Corracno ttptrH.groMy trpeArloJlo]r{enldro, rloJra1aeM, rITo rJ l'oalliax 

"0., "r,1r,,.. orlTr,rrecxa.rl rry6trHa B JrrrHr{r4 io 4na qacror coorBercrBeFrHo v6r vrr
\2' .'. paBHa 0'6. ou:rr.recKa.E rly6uHa rv cocraBJrflercfr u3 olrr4rrecKoft IJry-
6zur,r n HenpepbrBHoM cler{Tpe t lrJrloc ourrlrrecxa.E rily6i,rHa, o6ycnonnenuaR
ceJreHTuBHr,rM trorJroqeHr{eM. flocJreAr{rr.fl paB}ra Tlua,ecrLfr{6rr{I\.leer{ L: const.
Taxnu o6paaou rr: llrt J- ". flpzuerrl,Irl aro paBelrcrBo AJrfl 

'rJpalneHr2r.fi 
ourq-

rrecHllx try6firl B Toarxax 
"0, "r, ir, 

... lgn roarH[,{ ,o (ra ,iac,r'orbl vo) L{]\Ieelr:

0,6 : ll u"(a, p) Io G) "o + "0.

OutraqecHaE rry6lfira B TorrHe ", aunaerc.s cyr,rMofi ourtr.recHoii rly6r,rntr
B TOTTHC r0 1I OfiTflrleCHOIt TOJIU{ZHbI i\reiltAy TOrIHaI\III 

"o 
ll t1, T. c. IloJlyrraet\r

(a4ecr, v -- vr)

0,6 - H,,(o, p)\of".1". + lo * H",(a, p) \uf"rl li - ".1 F (;, - e).

Hanrrcas aHaJlorflqHble paBeHCTBa AJIfl TorIeK 
"r, ", 

rr T. /1., HaxoA?rM no-
CJI9AOBaI'OJILIIO BeII{qnHr,r 

"0, 
i, ir, ...

,{,ra nory.leHr4-fl BaBrrclrMocrrr 1o(t) uauu 6r,rnu. racnonLsonaHbr rorrnr,r noir-
rypa Ha paccro.EHrrflx or r{eurpa rrurrvu A},:0,0, 0,02,0,04,0,06, 0,08,
0,1,0,0,12,0,{5,0,20,0,30,0,40,0,50,0,60,0,80, 1,00, l,5,2,oA.Hafi4enuaa
TaKI4N{ o6paaonr SaBl4czMocrb I0(t) AJrfl paBHbrx tmrruft norJrorqe}rr4r{ tr paBrrr,rx
r.srer{ trsoSpa}fierra Ha 6zr. 7.

Cne4yet oril{errrrrr,, aITo Herorruocrb B otrpeAeJrerrr{tr ReJItrq[]I;0,;r, ir, ...,
Irr{Kar( He cxaar,rBaerc.rr Ha orrpe4eJreutr?r BeJrr{qtrH ,jo("0), ,lo(ir), ,?o("-r), ...,
TaR qTO BbIIIreyrIOM.gHyTa,E HeTOqHOCTL T,TOIHeT npr{aecrr4 ToJrbno R c}r{al'flro
rrJrrr pacrrrxreHr4ro riprzBoir lo(") tAoJrE ocu a6cqmcc.

BbrBolIbr

l. fitm rrocro.trHHoro 'rj, HeBoB]loH{Ho flyrer{ no46opa rllralr.rccrtr,tx [apa-
rrerpoB rrolyq715 raHorf ruA $yurquw H(a, p), uro6rr reoperr{rrecfir{e HoHrypbr
xopomo npeAcraBr.snz na6rro4enux.

2. lla Syrixqaz H(o, p), Br,rqzcreuHoii c napamerpaMtr, coorBercrByro-
qzMr{ Suau.recHzlr ycJroBtrflM B MoAeJrtr rr.firr{a Mrurapa (T:2,0.10s, T:
:4000'), z ryp6y.nenruoft cxopocrbro ut: 1,80 r,wr,/cen, neJruquna Io ona-
sbrBaercrr Do3pacrarorqeft c r.ny6znofi raHau o6paaou, qro B zHrepBaJre orrru-
'recnoft uy6urru t or 0,1 go 0,6 Io yBeJrrrrrzBaerc.fl Ha ABa-rpr{ ropagma. 3a-
BrrcrlMocrr, 1o(t) onaaaJracb B o6ultrx qeprax oAtrHaHoBori AJrfl Bcex trCCJreAo-
BaHHrrx tr.greH w tuuwfr. ttorJroqeul,r.rl.

_ 
(,[rzr. 6), r. re.

az, ..., a MO7I{AY
I
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, 'BO nCeX CyqeCTByIOIqZx B HaCTOgqee BpeM.fl MOAe,ILrIX IIflTHa' B qaCTHOCTIf

B MOAeJItr Mumapa, 1o c rny6unoft ue l{euflero.fl ufilr HeB'HaqtrreJIbHO yMeHr'-

rrraeTcrl. Mrr nrge,nr, qro ranofi xoA rlo c rry6trHoft He o6r,.EcHfler Ha6JIIoAaeMI'Ix

r(ogrypoB IIUH7;{1 noIJIoqeHIIr. flo-nlr4ulloMy' Heo6xoAtrMa pa3pa6orfia 6o1ee

coBeprueHHofi lto4elra flflrHa.

,(ur o6quocrlr M6r rrarrr{HaJrr4 Br,rqtrcJreHr{.8 c A}, : 0,0 (qenrp JItr}II{tr 11o-

rJIOrqeHILfl), IIO BBI,IAy CJIolItHocrI{ lI He.flcuocrtr [po6JIeMbI I{eI{rpaJIE'I{oft ocra-

TOrrHOft trrrTeI{CuBHOCTLI peByJTLTaTLI, IIOJIyqeIIHbIe trpU IIOMOqtr aToft qaCTII

nOHTypa, HylI{Eo crluraTb MeHee yBepeHI'IbIMu. 3ro orIIOcErCfl K KptrBBIM $wr.7
B o6racrtr 0-.-( t ---(0, 1 5

3, B nacroflIqeft pa6ore He Aaercrl {uauuecxoft I{Ilreptrperallutr troilyqeH-

rrbrx peByJlbraroB, oAHaHo Heo6xoAuMo 3aMerllrb cJIeAyIOqee. Tan xax Hpr-

nrre r7o(r) oArrnaItOBbI AJLfl Bcex JII{Htrft tIoIJIoqeHIIfi, r0, IIO-BI4AtrMoMy, trMeer-

Ctr fiagafi-TO O6rqa.a AJIrI BCex JII4Huft fipualuHa' BbIsbIBaIOqafl yBe;1EqeHUe

Ioc lJly6uHofi.
20 ntan 1959 r.
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.,\ H ,,\ il E r,I II JI HAY}T CCCP

Id3 BE CTI4 fi IIP bI]!I CH O fi A C T? O O'I 3 Aq E CII O trT O B C E P B A T OPTITI

ToM XXIII, 1960 r.

orIE I{H A vJIbTp A(D r4 O.TIETOI}OIO tI 3"rr)r qE Ir [tfl
C0fi HFIIIHI,IX BCIIbI IIIEK

Il PESOI{AIICFILIX JII{IIIAflX BOAOPOIA Lo, He I, ]le II'n

A, B. CeoePrttl,ii

flpr.rne4euu o{enrtr.r r.rBJryqcnrrs Bcrrbrrtrex, a rar(?fie }reBoaMyrqellr'rofi xpolrtoct[iephr B pe-
Bouarrcrrhrx Jllrrrrrrx He I, l, 584A, He II, l, 304 A n L* AJrrr reMrreparyp T :10 000o
tr T : 25 000". fforyueuurre oqegr{n xopomo cor.rlacyrorcrr c peayJrbraral\{rr paRerHLIx
uanepeuufi.

AN ESTIMATE OF ULTRAVIOLET EMISSION OF FLARES IN RI]SONANCE
LINDS l,o, FIe I AND He II, by A. B. Seuerny.- The emission in resonance linos I o,
I{e I I 584 A and He II }, 304 A of flares rvas estimated for temperatures ?:10 000"
and 7 : 25 000'. A good agreement rvas found betrveen these estimates an.d dal,a o[ rr.r-

cket observations.

$ 1. CBEIIDIII{E JII{HI{I{ fDJII,Ifi He I I 584

Hau6onr,rulrii uurepec trpeAcraBJrrrror peaolraucHr;re JrlrHutr ?," 584 A ueii-
rpaJrr,Horo reJrr{-fl n }," 304 A uoua terr4rr, coortsercrByrcqtre iltrHzta L* 4ra no-

AopoAa.
Paccmorpulr Jrr{Htrro ?\ 584, flepexo71 2rP-rl 1,S u ocnosuoe cocrorrHtre tra-

pareilrfl. ,(ua oqenrtrd rrllTeHcuBHocrrr ETofi ilulrtru Heo6xoAr4r[o B]Iarb qflcJla

Nz(zrP) u 1V1(1 tS) Iy'i-.IucrIY aroMolr Eeftrparluoro rerrl{rr (6otr:,maa
qacrb ltoToporo HaxoAr{rcrr B ocHor}rror{ cocro.flr.rnu). oqouuM rrorrrr3ar{uro reJrlrrr
B BepxHI{X CJIOfTX RCfrrrrIIrI{r{, OTHyAa AOXOAT4TBr{Ar{N{OeIISIyrrgHI{a ' 

at-
pur,i Eanr,nrepa. flpr reN{neparypax Bcrrbrrlex 7'>104" }t uoHnaar{afl I{e I
uporrsBol{urc.s naK eJrenrpor{Hr,rr{ yAapoM, rarr r{ 6raro4ap.a r[oroe$(iexry.
f{rx uaparerurr ([orerrqrraJr tro]rr.raa:q.mu 24 e) ocnouur,rrr rrBJrrrerca DJreI{TporI-

rrrrii yAap, Tan rtart 6onr,ruranc'rno Rcex oJrenrpor{oB FraxoA[T0tr B ocHoBrror,r

oocrorrHtr{[, a Br'reprr4fl Irelpepbl]tHoro IlSry(teHrr.fl HeAocTaT0uliil A.urr rrorr.r,I3a-

:p,l,r. (.(nx oproreJlrrfl, rrao60por, ocrroBlra.fl poirr, [pr{rJaA.Tre}nr,rr irBJryrreH[Io.)
14cxo4n uB ycJroBr,rrr

N uN 1C 1* : l{ nN tlt *r, (1.1)

ryp C - cerreHtre BoB6yrfiAeHu.E yAapoM, F-r- cerreHue AJr.rr penor\f6wnatqwfr.,

B pa6orax |ll s l2l Aarrbr orIeHKn N1l Np Aua,rorn.rnr,rft pacuer cAeJraH AJrfl

* Pa6ora BriIIroJrEeEa B Mapre 1958 r,
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orllomeHnrl Nil/Nfir. Cle4yer tr{MerE ts BtrAy, qro Bo Bcrrbrrunax rr3Jr}rt1s-

IItre, Boanrrnaroqee trptr +oroper{orr6r{Har{u.Ex, r,ro}r{er 6r,rrr, cronr, xie o${ex-
rtrBHo KaI{ rr aJrer{rpor{HBrft y4ap (cu. [3]), noaroMy roryrrenuoe lra (1 .1)

orHoltreutre Nr/Nn ecrr, Bepxuraii npe4er; SaxruuecHn r{oHr{Bar{r4.rr ilro}ner
6utr necHonrHo 6onrrue (Sorouounla:lrr-s co6crrennrr\r lrgJryrreHr,relr rariixe
rponopqtroua.ilrua 1y'r).

Cornacuo [2] unneeu (crrr. ra6.r. 1):

Ta6aur{a 1 Ta6;urrqa 2

104

2 ,5.104
4.1012

,l 
,52.1.0t2

0

2,[i.1grz

r. e. trpll 1' : 70a fioAaBr.srcrqafl ]racca aror{on He naxogurc.E B rlenrparrbHoil{
cocro.ErrtrE, a trptr'l' :2,5.104, norrou He Ii rpr4r{epHo B ABa pa3a 6orrrue,
rreM HeftTpaJrr,Hbrx aroMoB, a rrucJro ,rouoB He III npeue6pextr.rilro llaJro.

flouuoe qrdcJro aroMoB reJrr{fl lfr" ={ffrr, r4e .ly'r.r- rroJrHoerrr,rc.TronoAo-

poArrbrx aroMoB Bo Bcrrbrmxe-2.1013 (cu. [3]); orcrona

Iy'n" = 4. 1,012 cal-B (1.2)

TaHzu o6paaonr, troryqaeM (cnr. ra6r. 2).
Ecun upene6perarl rrpoqeccaMra noa6yx4euurr r{BJryrreHr{eM rrB cocrolrrr,ri

tU n cocronuue 2rP u cqrrrarb, rrro Bce trpoqeccbr noa6yxr;qeuurr cBraarrbr
c SJIeKTpOrrIILrM yAapOM, TO

A'rAr, : CnlYrN ", Azr : 2,33'70e cen-I ,

r4e crreBa rrr4cJro crroHTaHHLrx uepexoAoB, zln (cu. [1])

+ : 4,80. Lo'ro crrN,,lYt

qro Aaer Bar{urr(eHHoe Br,rarreutre noe6yx4eHrrrr Ha 2-ft yponenr.
Bennqnna Cp:6,42.1,0-rB otrpeAeJIeHa n [1] (ra6n. 7) pn 7:25000'.

lgn T: 10a Molr(Ho orrerrrrb C* to {opnayne (cm. [t], crp. 539)

c rz : 4,67 . LO-18 . 4 ffi)''"-'o 
-k (+*), (1l.5)

rAe or: L ee:1,60'10-12 ape, ltT:0,863 ee, (7':104), ran rrro rroJryqaeM
Buaqeuufl, [pEBeAeHHbre s ra6r. 3.

Ta6rEqa 3

(r.3)

(1.4)

1[, / 1[, Px 
lar., 

ela,rr f c.rtzcen

104

2 ,5. 704

5,28. 10-10

6,111.lQ-ta
2,3.19-ts
2,7 . l0-s

6,4.19-tt
1 ,65.10-4

1,4.106
t ,6.1012

2,9.19-to
5, B. t0-4

0, 95

r,67
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flpnurauan, colJracHo [3], aJrexrpor{Hvro rrJrorHocrr, Bctrbrmer{ - 101s,
loryqrrM Nrl Nr, vmaaaHrrhre n ra6nuqe.

Oqeuuu orrrzqecxyro roJrrrly sM\tcctrw I 584 B qerrrpe Ailfl cilyqafl ),rxr,r-
peHl{a 6narogapn flonnnep-a{r{exry tr BaryxaHr4ro. I4ueeu

,^: W*l,2N1Hs(u), (1.6)

(1.8)

(a)

(1.e)

( r. r0)

I'AC

W : 4,97 .ro-ls; q (u) :

a H -.rruneiinar rry6uua BcrrbrrtrHrr.3gecr ln:0,355 (crrr. [{1;, a BeJrlrrrrrHa

- Taar Azr*- Ar-o - A.,

V scubrmen ua6nro4aercfl B BMmccr4w. Jrltrrrrr ). 3964,7 fiapareJrr{fl (uepexog
4rP->2rS)" 3ta auuccufl ourtrrrecnr4 rorrnafl n ee na6nroAeuHafl mtrplrHa
0,2 A panna rprrMepuo Aonunepoocxort AI2 (cu. [5]). .(nn tr 584 rnrpuua
A).p 6y4cr

A).p : #* .0,, 
=, 0,03 A.

C Apyloli croporrr,r, rprr reMneparype 25 000" rnrrptrHa I 584 A A).D 6vger

Ar.o - +{T: oio2 A, r :2,5'!04. (6)

Fle6onruroe orrzque aroii sera.rr4Hr,r or (a) neporrHo cBrraano r.re roJrrno
c orJrrrrrr4eM TeMrreparyprr or 25 000", a riraBHr,rM o6paaou c HarurrueM
ryp6Yleutublx cltopocteft lr, BoBMolnHo, c ne6onr,urraM caMorrorJrotrIeHtreM
s ). 3964,7. Taxzu o6pasou, suaqeurre A).D : 0,02 A He pacxoAurcn c rra6nro-
/(eHrrr,rMlr AaHHbrMrr. .{anee 4nr ). 584

Aorp : # o^, : 1,oB .lorz cen-t; a:2,17 .lo-B

+# * : 8,1te'10-14 upn T : 2,5.70a,

TAK qTO

tr. : 3,0 . 10-ra.N glg (u);

rrlr, ran xan ArrIl : 1,3.1Q20, ro

ti. : 3,9. 10G g (a).

.(rr reuueparypbr 104"K, Atrp yrueurmrzrcrr r 1,58 pa3a, rar(

rt. : 4,7' 10-14 N 1Hg (u), T : l.Oa

uJrrl, rar{ Hax ly'rl1 - [.lS2o, ro

tr: 1,88.107 g(u).
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"Tan nan upu o6ezx BHaaIeHtrflx T seru,r:a:aa /f, = 1020, a H = 1'08 cn,
'ro BeilflquHa. \,x 106 a qenrpe JrlrHtrr4 (u:0, g(a) : t) , t. e. lur^ccvrt
,B Jrr{nnra tr5844 flBJIflercfI O11TI[qeCHtr TOtrtCtofr, TaIt qTo 6THO'

,meur{e qI4ceJI aToMoB N, I N, AoJI}nEo npu6nuaurenrno coorBeTcrBoBarl

{opuyne Bonsquana trptr reMfieparype, npuMepl{o panuofi Knneru']ecxoit
"reMrreparype. ctarncrl{qecHue Beca

s:(25+1)(2L-lL)
,4nn 1-ro (,S : 0, Z :0) w 2-ro (^9:0, L : L) yponuefi cym {
oTBercrBeHHo, Tar( qro

Nz:3Np #f "' .

,(nn i' 584 A

^ A/,.3ua.renrttr ffi npIrncllenr,r a ra6il. 2. PacxorxgeHlle B nrlrt, rropaAl(oB srlrx

./[aHIII{X C AaIIIIbIM1{, IIOJIyTISIIIILIMtr pa}Iee, yHaSbIBaeT, BepOflTHO' Ua neO6XO-

./{lr[,rocrb v.rera nos6yxr[errr,ra I-Ie I co6crneFrllblM [BJryqeIII{e[{ ncnr,rmru (cu.

l{irxte, cnyqn6 cBeqeurlfl He II), Horopr,IM ur,r npeue6peraJltr.

IzIu.rerrcrrBrrocrb rrBJryrreirnn r ).581r rcur,runlr n crlepe JrI{IIr{!{

/{aercFr BLIpa}IteI.II,reu (cru. [6])

(1.r2)

n 3co-

(1. t3)

(1.14)

( r. t5)

It,: px(t -e-"r); ,^:'#* #.

p^:5,97 '1g'o ffrfefc,wz cen, L)':1 "*
1{ }rpltBeAerro n ta6n. 3 71tr1i aua.reuuir Iy'r/1{1, ocnonaHHDlx ua loa6yxr4erutr'r

ypoBlrfI 2rP sJIeI(rpoHI{LIM yAapor,r. EcnraAtrectrItrTrpIIHarrptIMoyl'ortb-

rrr,rxa (n A) c nnolqa4rro, panrroii

(1.16)

To aMr{ccnfl 01' Bceri JruHvu ecrb e:10-8 p^L}' epelc,nz cen. T\o:rrrypEr rrEHI{E

). 584, BbIqIrcJIeHIrEre AJIfl T:19+ v. 2,5' t0a, upunegerrbr Ha Qur. t, a co-

,orBercrBylotqee trM Al - n ra6n. 3. V norepxuogrz 3eMntr IIorOIt trailyqeH'Ifl
n ). 584 6y4et

^ suc,r / R \2 Z.n . rc-B 
secn 

. epef cuz cen,6- 'o 
t\r/ : ' 'o

(r.i7)

1Ae su", / sO -/{OJIFI 
uJIOIIIaAu Connqa, SaHI{MaeMafl o6JIac'tbIO BCrrbImKpI'

"R - pagryc ConHqa, D - pacctorlllae CoJrlrue - 3eurs. 3Ha'reul't'r Ar 
' d

rrpr{BeAeHLI B trOCJIeAHtrx CTOJI6UaX ra6r. 3, Cqtrrafl, .ITO BTILImHa SaHr4MaeT

- t0-B rrJIonIaAIr Aucr(a.
V.rer. noa6yxtpenuff ypoBHa 2rP c06crBerrrrtIM !rBJryqelrfleM BcrIbIIrIfttr

I,rolr{eT cylqecrBeHEo I{3MeI{IITb ATtr oueHKu D cTopoHy yBeJItrltIeHtrfI
aMucclllr 6!, uoarolly [puBeAeH]IbIe n ra6n.3 sHa-IeuuFI ecTr, onopee Hr{rrt}rtre

rrpeAeJrr,Irble BHarIeH[fI. O4uaHo eCill1 yqeCTb, rITO CeaIe1rwrl roa6ym4enzn

yponueft 2LP, swuucJreHHbre n upu6nrameurr Bopua, MoryT 6rrrs sasnmeHrr

co

ar:[(t-e-"r)d)..J'
0
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ts 5-J.0 paa rro cpaBueHr{Io c {aHrrueoxuuu (corracso coo6uleurrro [onropa
Supuua, aro o6napyxteno DKorrepr{MeuraJlbrro (Daitronr Arrfl so4opo4a),
'To BoBMolr(Ho, qro Hartra orleHr(a 6nuana n {rarrruecnofi euuccuu. Fle4annrn
rrotrbrrna [6] {ororpa{uponanun ctrenrpa Conuqa s o6nacrz 100-1200 A
nprr troMorrlrr paHeT rroHa3r,rBaeT, qTo AJIfl r{opMaJlbHoro IIeBosMylleHr{oro
Connqa lrrnnfl, I 584 A ecnu.u rrlreercfl, ro Ha trpeAeJre o6napyrnenrn. Ecrn
rIptrHarb, corIlacHo Harrrr4M pacrreraM, rrro DMr{ccufl BclrbrmKr( B }. 584 rpy6o

I /t0

40,7 Jl

(Dnr. 1. (Dnr. 2.

- 10-3 epelctt2 cet, a rarilr{e rlpr{Hr1T6, rr1'o rclLrlrna n eror,i Ju4trrlfi, Tari }r{c
IiaH B Ho, r.Icrllcrtaer n 100 llaa 6o;rr,me, rreM llopl,raJrLrrafi xpouoc{epa'r,
lo D,\4r,ICCr{rr xpouocdrepr,r no r{a[rr4M oqerrr(al{ Aor}rtra cocraBJrtrrl

t0-5 :'lu " ?Pelcnd" cek, (1.4 B)

qro BtrorHe Mo)fier 6urr, o6napylHeHo cBerocrrJrr;H6rMCrrer{Tporpa{ou, oco6enHo
eCJII4 VrIecTL, qTo aHcIIOBUIltrFr Molr{er l\JtvrTcrr - t0 cex.

$ 2. CBETIDHIIE JII,IHIIII He II tr 304

O.resuAuo (ua ta6n, t), qro uB-Ba n[srorxHofi r{oHr{Bar{rrr4 rerr{fi rrprr
1' : 19+ cBerleuue tr 304 6yget Hr4qrolr(Hr,rM r{ noror( n eroft rzrrtfrtt 6yger - 10-6
or rroror(a s )' 5B1r [prr [poa]ux paBrrrlx ycrroBr{rrx. flooror,ly paccMorpr{M
!I3Jllrt1s11ss sroii nrnnr4 ToJrr,Ho 74;rn 1' : 25 000". FIa uoflareuue cr.tntuoii
trtrtrilfr tr 304 no Bcllblmnax ynaabrBaer trorrBJreur{e B }rr{x truttltil, tr 4686,
riprauaAJrex{aqefiHe II (uepexo4 4--->3, coorBercrByroquii Po-nunuu BoAopoAa,
cM. cxeMy rrepexoAoB, ua Qur. 2). O.renuguo, qro AJrfl cr(oJrbno-Irr{6ygs aaueruoro
cBeqeHr4fl sroft ilr4trtt:,I I 4686 A Hy)r(Ho axrr.{Brroe noa6ymgenre aroMoB
IIe II ua ypoBHr{ n}--2. 'IaH nan [oreHr{r{ail noa6ym4eunrr ypoBrrff n:2,
en:40,7 06, To to4o6urru areHToM nos6yx4eurau eABa Jrrr Mo)fier flBrrflTbcg

1so
100 sucn

* Ornusatieuruarr rrrr{prrEa }Io n cntrtur,rx Bcrrrirlfiax Ao0TufaeT
xpouoc([epu ona - 0,1 A.

10 A, rorga Rar{ Anu

J /i)
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DJrer{rpoHHBIfi ygap (kT :2,1"6 ee r.pv T : 25 000"). ,(eiicrnurenl;Ho, cetleHrle

nos6yx4euux I-+-2 ygapon Mo)r{Ho rpy6o otlcHllrr, no rpopuyue (crl. [7])

,*: (]E-)',',"(, * #);# r,,,

U\e Qn=. t0-16 ro aHanorl{E c rlepexoAaMr{ t -, fo 4nn aroMa Bo4opoAa.

Benraquua Crr: \,2. 10-15, TaH qro yc.rloBl{e (1.3) aaer

rge -4r, : ZaAn(L*), An(I',) - BepoflrHocrl repexoAa AJII JrI{HI{u Lo no4opo

Ea,Z-BaprrA, pannnft 2. Tan nan l11 (L*) :4,68'108, ro Arr:7,50'tQe
u Ber[quHa N, I N ,: 1.0-t2 . 'f aruu o6paaoru, ecnlr noa6yx(Aenrre t --+ 2 c,sfieauo

c DJrer(rpoHnhrM yAapoM, ro coIJIacHo (.M) I{ AaIrIrbIM ta6n. 3, cBeqe}Il{e

). 302+ A 6yUer a - 103 paa cna6ee, rleM cBerIel{r,re ). 581r, rlro npoTl4Bopeq[r

clrJrbHoMy cBerrenllro I 4686 Bo BclrtIIIIHax (cu. [2]). Tax KaH rlpllreMlieparypc
25 000'coAepxaHrle;He II no Bcrr],rmfie cocraBJrrler lrotlrtr{ l/u ot co4epxanul ner?-

rpaJrr,Horo BoAopoAa rrpu T : t0 000' E aroM He II suonue no,qo6eu atouy H,

ro MoErHo o}fil{Aarb, rrro rroJroE(eHr{e c He II rrplr 7' :25 000" 6yger cxoAH},rM

c rroJrorfier{r4eM AJru H I uplr reMrleparype t0a, uByqeHHoM B [3]. B [3]'
rronaaaHo, .rro nog6yxAer{r4e aroMoB H tsnnotr, go 3-ro ypoBHtI cBtIBaHo uraB-

utru o6paaou c ([oronoa6yxqleurelr r oJreM co6crsennoro ]'IBJryqeHI{fl BcTIEITUHI{,

TaH rITo AMI,IcctlrI ncexnunrafi, I43ilysaeMrlxcn(3, aaBegOlro oIITI,IqecItll
rotrrcras. B aroN{ cJrytlae pac[peAeIeHr{e aroMoB no ypoBHtIM n<3 gaercrr

npu6rurxeuuo {oplrynofi Eonr,qrual{a c reMreparypoft noa6ym4enun, pannoi.i

Kggerr{qecxofi reuueparype 25 000o. flootoMy Mo}r{Ho o}fiEAarb, qro aMllcclrtl

He II, )'. z1686 orrrtrqe c Ittr r oJrc rau. Iponepuu Ero, cqnrafl paclnupeHlre

Irrttt[tt AourlJrepoBcnuu. Mrr trMeeM AJrtI IIeHTpa lrtrrtur\

ffi ,rrr, a : o,s't . Lo'rzN sH, (2.3)

r,pn T:25000'.

/;",

rali Halt cv$a ocUlrJIJltlropa lun:0,842, a A)'p : 0,16

IIo {opvryre Bonr,qlrana

(2.1)

i 9 
'\

(2.4)

(2.5)r

flr/I/, - 9e*48'3 os I k:r 
- [0-s 1

I{ TaH KaIt, corJlacuo ra6n' 2, Nr- /[rr :2,45'L0t2 cJ4-3, To

N 
" =t 2,5 . 703 c.m'-];

tpn H : 108 seil[.IEH&11 :.0,2, T. e. aMl'lccl{n )' 1r6BG 
- roalrll o rI T I{ q e c H u

T o Jr c r a fl. O tou, .go ). 4686 nBJrrrercrr rmrreii c caMorlorJrolqeutreM, loBopl4r"

ee r{BMepeHr{afl roJryrrrrpr4}ra - 1,08 A t21. VIs t21 cJreAyer raH?fie, qrq

r4HTeHcr{BHocrb aMtrcctrra ). 4686 Bo Bcrlblrlrrle HaA r{paeM

It : L,SL' LOz'2,4' t0-5' 1,08' t0-8 -Ir.o : 1',7' L04 epefcuz cerc,

rp,e 116 - I{IITSIICflB}IOCTb COJIHSqHoI'O IIelpepLIBHoIo cueltTpa soer6 tr 21686 A

(panuaa 4,36.1.014 epef catz cen). flogoluoe sHarIeHwe I7 cJII{IunoM BeJIIrr(o AJITI

JtmHyrv, cno6ognoii or cal{orlorrrou1eur{rl. B ronule BcIrbIIrrItIt, TaI(r{M o6paaont",
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.AocraroqHo aroMoB He II, .rro6r,r oMaccvrr ).4686 6rrna ourfl.recHr{ roJlcroii:;
c gpyrofi x(e cropoHr,r, reMfleparypa Bcrrbrrnnr{ HeAocraroqHo eule BhIcoHa AJrfI

roro, uro6r,r noa6yxgeuue DJrenrpour{brM yAapoNr ypoaueft c eueprlreft ) 40 aa

6uro o{{er{rtrBHr,rM, rafi rrro noa6yxt4eHue Drr{x yponuefi rtporraBoAtrTcfl

co6crnennrrM uaryqeur,{eM Bcn},rrnxu. flplrueunfl K ypoBr{flru 1 -+ 2 {opuyny
Eonrquaua, IraxoAIrM

- 
40'7 ea

N z I Nr: 4e hr : 2,5' t0-8

r4. corrlacHo (1.L4), rroryqr.rM

Pt,:7,1"5'I022-ffi: 2,84'1014 spef cat'2cen, L)': I cr't',

lu:0,416i Atro=0,01 A, NrH:2,6'1020 
I

tr, : 5,0'106 g (z), J

1'. e. ul\{r,lccl4rr n(ilbrrrrrtv rr i,301r A lprr6,ur,trr.rteJrrrrro B 100 paa (cu. ra6n. 3)

6 o l r, ilr e ee DN,rriccr4r{ s i 584, T. c. lorrrr,r. Taltal }Ite? Italt t{ aMr{cclltr

;[l{H1414 L, nogopoga (cnr. nr,rxre). lnr 6o;ree toqu.oii orte}Ilt],t o6patnuca
orr'r'r, rt r{o}rryp\r etoii .,rrrrrrur. Cor.tlacrro (1.6),

(2.6)

(2.7)

(2.8)

(2.e)

II(0

9 (a) : e-D2 - V; U - 2uF (u)),

,A BEJIIq}{HbI

a : Artf Llop :1,55'10-5; Azr: 1,20'1,011; Atop : 7,75'1013. (2.9)

Ltoutypr,r tr 304 upnneAelrbl na {ur. 3; BeJrrIrII{Ha ll. 1t.t01 cocraBJrtler
1,6 A. V nonepxnocrr Seir.rnn rroron 6y4er

6 : 2,17. tO*t'i!" p^. 10 t.AI : 2,17' |O-ls.2,84.1014.1,6 = 0,1 epefc.nz cen,(', 
(2.1o)

CITI,{TA'I, .,IITO BCIIS]IIIHA 3AHUMAET

10-3 urouraAtr AI4cHa Comlia.'fanuu
o6paaou, rloror{ I{BJryqeHurt n ). 304

FIe II roqrl{ n 1000 paa npeBoc-

xoAr{r rloror( s ). 584 He I 71;nn lp-
rir4x Bcrrbrlrrex 6anra 2 2, y Koropblx
na6nrogaerctl DMrrccvfl ). 4686.

tlro xacae:rcg 11 eBo3MyqeH-
rroii xpoM octf epr,r, ro eealll{c-
crttt s aroii Jturltur i 304 Mo?r(er

COCTABJIflTb

- I apelc.nz ccx, (2.11)

ecJn{ cqr,rTaTb, r(aIt }{ paHee, qTo

eMr{ccflfl ccnrrruxr,r n 100 paa

6onr,ue oMr{ccrdr{ xpouoc{epu, a

ee nJroulaAb cocTaBJrfleT .- 10-3 nllouaAlr /(,4cr{a. Taman 3Mr{ccl{fl JrerHo

uoxtcr 6rr:rs o6uapyrrena c uoMolrrblo panerr{oro crlefirporpa{a, r, t}oto-
lpa{rur, rpr4BeAeHHr,re r [B], orqerJlr4Bo ee ror(aa],IBaror.

,Dlrr. 3.
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$ 3. CBETIEHITE BOAOPOIHOfi JII4HI,II4 Lc

Br,rqucnurl reoperllqecntre HoHTypbI Lo 4nn T: L}a il ? :2,5't0a ua

ocrroge HaIrrI4x otrpeAeJleHtrfi qrcna II-aroMos [3[ so BcIrbImKax. |lueeu:

I t. : px(t - e-'t'1, p^: '# +, * : 7,72. 10,' # . (3.1)

.Benlt.rflua

(3.2)

(3.3)

tr:3,06 '1g-"ffiVQ-),

Atr, : Irrm: {3:3333 i ",1' ii_ll; *^,1
A BEJII{qI{IIA

o : __!,1- - 13,97'10-a rPu T : l}a, l ,* ,,,T;-7;A% -\z,st.to-n ,> T:z,b.to4.l \')"r/

Tax Han tr ) t ,qxn Lo, ro saceJleHllocrb yponuefi 1-ro u 2-ro 6yper

orrpeAeJrarbcn upu6mrallreJrbHo {opuynoft Bonr,quaua c Tnoao - 7*r"' flpu
reMneparype tOa, k7' :0,863 oe w

!: : sz 
"-!9#39 - 4.e-tL,B: 3,03 . Lo-.b, (7': 104) *,F;- s, o -

a npr4 reMreparype 2,5'L}a

NrlNr: ar-!# : [s-4'70: 9,13'10-3, (T :2,5'Lo4). (3'6)

fnt T:104 Mr,I rpI4MeM Blraategue NrlNr:5'10-6, noropoe 6nume n [3],
a AJrrr 1' :2;5'104 - BHarreHr,re (3.6). Torga roryuuM

| 5,60'1013 nPra 1' : 10a, \1^: i I,O2.l}t? << T - 2,5.104. {
(3.7)

TIpv. T : LOa aruclo uefirpannurrx aroMoB BoAopoAa - 1.013. Tpu renrueparype

2,5.!"04 arr{cJlo aroMoB /y'1 cle4oaano 6u pagcqfiTarl 3auoBo Ha oCHoBe

ypanueuufi cTarlnoEapHoc?r4, Ho rpy6o MolnHo ouelll4rL, rITo qlIcJIo N1

yMeHEItrtrTCfr I43-34 IIOITI4SaUI{I{ B

x T"-T, 13,64

- ;iif; -'l- : e 2,16 -- 1,02. tOa pas

(3.5)

lr ecrl{ urcno N,
l'axuu o6paaou

(3.8)

x Dro ssaqesue 3,03.10 5 EecrorEno orJrr{saerofr or roro, Roropoe uafigeno n [3]

HaocIIoBeEoJIIIoIopaccMoTpeHtrflBcexnpoqeccoB'BeAyxluxI{BaIIoIIEeHIlIotronycTo.
rrregr{ro yponnefi BogopoAgr,rx aror,roB BO Bgnhrrrrfiax (Nzl Nr:5.10-6), r. e. oEo npllNlepuo

r 6 paa MeHr,ule.

i.r, ,ro roft xe ([opuyne Eonrqnasa cocqrrrarb 1Vo/Ns, ro noJlyqtrr{ 0,28, torAa

nax n [3] Nnn Nsl Nz uafigeuo 0,23, r. e. corJracEe Sopuynr,r Bonr,rlrtasa c {aHruueoHulr
BaceJrelrrre\r yponueft n. ( 3 uonyuaercs xopolrl{Nl'

6rrno panuo 1013, ro craHer - t0e, rax rrro NLH : L0t7

f 6'10? 9 (a) nPr'r T : 101 \'t7:- 
\3,G.totp(a) > T:2,5.Lon.I
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ftourypr,l (3.1) ata artrx reMrreparyp npeAcraBJrelrr,r Ha $nr. 4. Suuc-
cna Lo y rroBepxuocrn 3eurr.r

d : 2,17. t0- + p7,.LO-B Al tAl : 2,17. 1g-re p^A). :

(3.e)

ecJrI{ nptrHrrrl, rrro Bcrbrmxa Barrr,rMaer t0-B nnorqaAr{ Ar.rcna. Belu.ururr

a px Aalorcfl (3.7). IIonyqeHHBre HaMrr oqenxtr trBryqenr4n Lo npaxrrlalecxr.r
coBrIaAaIor c IIBMepeHnbrMrt nptr rroMolqr{ paRer BHaqeurrflMra AJrtr xpoMocrileprr,

0 /0 20 J0"

(Dnr. 4. 
a^'A

L4z tex xte coo6paxeunfi, uro r4 paHee, Molr{Ho o}nr4Aarb, Ero oMrlccr{fl
La or ncefi xpouoc$epu 6y4er n - t0 paa 6onr,me, qeM or Bcrrlrmxtr{, qro
laer B 5-10 paa 66nrmylo DMr{cctrrc, qeM {anrrauecxu ua6nrogaercFr rrprl
rroMorrlr4 paHer. o4uaxo (cru. npranaevaHue Ha C{p. 314) {axrlluecnra BerrquHa
A'rl N, Bo Bcnr,r[rxax B -6 pas Mer{brue, qeM aro rroryrlnslco uo {opuyre
Lionulnaana, TaK qro DMr4ccuE or Bcrrbrrxex, BepoflTrro, 6y4er cocraBJrflrl
or' 0,01 4o 0,5 epefc"u,zcen, Tor-p.a Kar{ aMr4ccua Lo xpouoc{epu 6y4er 6nrana.

_10,1L epefc"u,zcen, T : L04, t- \ S,S epef crwz,cen, T : 2,5.L)n, I

r9.264. T:104, 
to^ : 

1 o',zs a"', T :2,s.104, i
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I,i BHaqerurflM (3.9), T. e. H Ha6rIoAaeMbIM +axrllrrecHfl. 3To, B qacrHocrl{,

NUHASI,IRAET, IITO OMflCC]frH LA BbIXOAI{T I{3 CAMBIX IIOBEPXHOCTHbIX CJIOEB

xpoMoc+eprr, rAe fitrHerraqecl(afr reMneparypa Mo)I(er Aocrl4rarl l04-2,5'1"0t,
ooo6enno B cilyqaflx crrJrbHo noa6yrrgeuuofi xporrroctfepbr, Bo BpeMtI nar6onee
paanurofi anTflBlrocrr{. Ilo-nu4lllroMy, BapI{aI]uI{ noroxa or oAnoro cryrrafl
uanycna par(er r( Apyrorry cBflBaHbI c I{BMeHeHI{eu o6u{ero noa6yx4enrn
xporwoc{epu r{a-Ba KoJle6auufi conue'Iuoi,i aKtllsHoclttr *.

Paccuorpenrde l{ouTypon no {nr. 3, xpoue roro, yI(aBBIBaer, qro reMtre-

paTypa, xapaKTepHafl AJIfI CJIOeB' OTBeTCTBeIIHLIX 3a lIc[ycKauue rllHlllt Lo,

Baxlroqena, rAe-ro B rlpoMe?r(yrxeMexAy L0a tr. 2,5'10a, tax RaR rrpra T : L04

loryqaercfl crrr4mr{oM rrrrap o n a a (no cpaBHellfllo c ua6rlo4enlrnulr) fiLtLrrtfl,

rorAa HaIt tpnT:2,5.10a nunnsLo-cilrmroM y3xan (cu. [9]). Cleayer
B cBrr3rl c aTIIM TaIUfie IIMerb B BtrAy, qro [puBeAeHHLIe ua Sur. 3 nourypsr

BbtqucJrelrrr gilfl clryqaf pacmupeHlln Lo n pe3yJILTaTe ecTecTBeHHoIo sary-
xar{r{fl. Xotn pacuera ltrraproBcl(o1o pacmzpeHua Lo ue cyUec'IByer, B sroM

Cilyqae' IIpI4 rIpOqUX paBHbIx yCJIOBI{flX' KOHTypI'I, IO-BIIAUMOMy' OHa]HyTCfI

cyqecrBerrHo 6onee mI,IpoI{I{Mtr (cp. tt01). floerouy yuet Illrapn-a{{enra
eABa tll neO6XO4nU, Ba I{CHJIIOqeHI{eI[, BOBMO?IIHO, rny6OHO saJIer-amtU1lx

Bcrrbrmex. B uoeepxnocrnbrx )fie cJroflx xporuoc$epnt IlJrorHocrr H-aroMos

cJrtr[rr{oM MaJ]a, qto6rr IIItapx-a{{er(r Mor l4rparb cyrr1ecrBe}lrlyrc poJlr,.

O4uaxo Borrpoc o r,Jtynrrt4r4 lllrapx-a{Ser(ra rpe6oBall 6sr cneuraaJlblloro

paccMorpeHflfI.
B ra6n. 4 Cne4eI.rr,r BCe HaIIII{ peByJIr,raTr,I oueuoIt IO'ro}ta B pesOHaHcEblx

illt1vrflx aroMoB H, He I lr Ile II no scnrrmxax, orrleceHuble n tpaHl4ue eer'tHoli

arMoc$epr,l (a epef cat'z cen).

Ta6ttn11a 1r

10 000'
25 000

2,9.10 10

Ii,8. 10 a

0

-o,L
0,rl
5,5

It[; orttx I]eBvrbraron cJrellvcl, tITo cltoitLlto-lltt6y11r, 3ai\{erI1o1'o y}leiM-

rrc]rrlrr lrgJr,vrrerrr,lrr Corurla u o6rlacrr ).). 100-1215 A ltoxriro o)fixllarl, ?oJILtto

B Jrr,trlrrlLono;1opo,qa II JIIIIIL{II i.301r].[eII uprl tlonBJIeHI'tI'f 0tlJII]ll 1;L\

n c ,, ],I 111 c rt 6atn a)>.2, Bar.tll]rarcrur4x BrlaqL{TeJrLIIyIo rIJrolIaAL. IJtrl l'ta"rt)--

qerrr,Te IIepcN{crruoe: a) n Lo oHo Mo}I{er AJIt{Tbcu R Teqcrlrlo rJpeNl()u}t

i.ir3ll1 Bcrrbllnltll (ot 1+"' 1o tl',5), rpIlaIeM' Bepoarllo, aITo ollo llbl-\oi(rll'

c lre6oropr,rM 3arIoBAaulleM, rrocrJTe rloflB.rlellI,lrl BcITEIITItI{ u IJ"; 6) Il iInI'I}llI

).30/r A orlo, Bepofllllee BCeI'o, [otlRJltlercfI n calloi'i rrcpnoi'i: r[aae

p a B 3 \r,tr/i1 BcrrrJrilnt,r (flash-phase), xor4a nalr6olee oIlJrLIra IJr{lICcrlrl nt'rtlnli:

r-eirr4rr (l\nlrrentrloou, aroil {aau ne 6onee t0n'). Vnelrtrqcltt'tc tr'1llJ1\'qelIIrrl

x Bcnr,rnrlru eABa JrrI uoryr. 6once .reu n 2 paSa yBeIurII{TL IIOTOI{

IreBoaN{ytqeur'Ior,i xporroc$epu (nnoulaAr Bcrrhrller - 10-3 ilnox{aAl{ Alr(fia'

,roa"u L* llJlrr BCIrI;IileK eABa nIr npeBocxogrt n 103 paa nolon Lo ot

Lo or ncefi
n rlH'reHC1IB-

xpouoct[epr,r).
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ro 0, {. ?pef cJL2'cet ts croii rIlIIEu BIIarlr4Teirrrrro rrpcBocxo/I}lT rropMaJrr}rrr,rfi
ypoBeHr, 3TO|O r.r3Jrytrcrrr.rf oT coJiHeqHoti I{oJ)oHbr, rroropr,tii, nri oqeurtalr [11],
cocraBJraer ue 6onee 70-2 epefcatz.cex.

Anpcnr 1959 r.

Jllrreparypa
l. 11. Z i r i t. Ap. J., 123, J\& 3, 1956.
2. It. Z t t i n. Ap. J ., 126, J\i 1, tg\7.
3. A. E. C c n e p x r,r ii. l{an. Itpr,rnrcxoii acrpo{ue. o6c., 1g, 72, lgi}.
4. C. W. A I I c n. Astrophysical Quantitics, 1g55, tJniv. of Londo,, Q 2g.
5. A. b. C e s e p rr ar ii. I,Isn. ltprnrcxofi acrporpua. o6c., 2l , 131, lg5g.
6. ll. P. Nlycrerrb r{ A. Ir. ccnepnr,rfi. rJan. I{pr,rlrcnoli acrpoifua. o6c.,B, 19, 1952.
7. IJ. A. An6apr{yMxn,0. p. X{ycrcrrr,, ;\. E. CcBepHr,rrt, B. B. Co_

6 o tr c u. Teoporr.recran acrpotfr.rauna. l.ocrcxrrlr4ar, 1g52.
B. O. T o u s c y. Coo6rqerurc rra X cr,cege l\{AC. Nlocxla, ccrrta6pr, 1g5g r.
9. F, Johnson, I{. Malitson; J. purcell, R. Toirsey.Ap.

127, 80, 1958; W. Behring, H. McAllister, W. Rense. Ap.
127, 676, 1958.

J.,
J.,

10. T. B. ItaaaqeBcrta.fl, A. E. C e n o p rr br t"r. llan. I{pr,rucxoii acrpofna.
o6c., 19, 1r6, 1958.

11. (i. DIrvclL. Zs. L 9a, 637, i9J4.

2I trIenecrI,lq l(pnucrroii acrpo0lrsfl.rec](oia o6cepBaropru, r. XXIII



AI(AAEX'II4rI I'IAYIi CCCP

}I 3 B E C T Y7 fl IT ? bI M C II O ff A C T P O^(D I4 3 I4 II E C H O fi O B C E P B A T O P I'I I4

ToM XXIII, 1960 r.

TEJIIIIEBAfl 3MI,1CCIIfl XPOMOCOEPHOft BCIIT'IMHI4
14 CEHTflEP,fl 1958 r'

If. R. Cmetwel.lto u B. JI. Xoo,t'oacr'

I4ccneAonaun oMr{ccrroHHLre JIa:f.I:fItr }r,}y 3965,5016, 6678, 5876 v 4713 Bo BctrEilmfte Fa

gucxe. vraeaEEr.te [IlEr{rr He I, aa uCKJIIOTIeEUeM I 5876, OI(aSaJII'ICb CnO6Ognuult oT caMO-

ooaooq"oru. flo zntescl{sEoCTr.I OtrTnqecRII TOIII{UX rlruuft oupegeJleHbl IIaCeJIeIIIIOCTII

;;;;; ypoaneft ooorBercrByloqr{x trepexoAoB' a ral(H{e oqelre, aepx,uft trpe,erl Hacerle}I-

*o-.,, ,,,*,,x yponrreft AJI,I aTux [epexoAoB (cu. ra6r.)' IIpu rautepupeTaqllll RoETypa

Jlrunr D, u BbrsucreHurr EaCeJIeIIEOCIU yponueii 23P t 33D yqI4TbIBalOch caMotrorfloll{eHtre

BO BCtrEImI(e fi IIaJIUII,1o BIIemEeIo trorJloqarctrIero cJIoE' trpoeKTl{pyrcqelocE IIa BCtrLIm-

ry. Otueuaetc.E, qro n noa6yx<4errrrr sepxurrx yponueft He I s uccuc4yeuoft BcrIrIIlHe

fuaa"ttr. cofineqnoft paAl{aqlrrr He Mo'r{er rrrparb pemarorleft polu'

HtrLIUM EMISSION OF THE CHROMOSPHERIC FLARE OF SEPTEMBEIl T4'

1958, by N. V. Steshenko and 7. I . I(hotthloua.- The emission lines l'x' 3965' 5016, 6678,

5gZ6 and 4713 were studied in a flare on the ilisk. With the exception of l, 5876, the above

He I lines have no self-absorption. The intensities of opticaliy thin lines'were usecl for

[he determination of the population of the upper levels of the corresponding transitions

and the estimation of ttre upper limit oI populacion of the loser levels of these transitions

it^lfrl The outer afrsorfing layer proleited on the fiare and the seif-absorption in the

flare were tal<en into accounL"whln interpreting Lhe profile of the D, linc and calculating

ine popotation of the 28p and 3sD levels. It is noteci thaL the scaLteri,g of sola. radialion

cannot play a docisive role in the excitation of the higher levels of FIe I in the invesliga-

ted flare.

CnexrporpaMMbr BctrbrltrKu [oilyqenrr A' E' Ceaepurru tr al]ropar{u Ha

cue*rporpa{e Barneuuoro co,,HerlHo,.o reJlecxoua (4ucuepcwrt 0,24 L/uat' n

o6racrz irirr^ fu 6678 v O,lg A/nu s o6racrz fo 3965). Bcu'mxa Haalarlacb

B 11h30* (operua l{ocltoBcltoe); uepnufi Maxctrl\{yM 'flpnocrtr 6nrn n 7lh31t^

(6aru 2); B Ero BpeMfl oAtrr{ rr3 ysJIOB BCIIbIIIIHT I{arIaJI BBIXoAtrrl' 3a Kpalt AIIC-

Ha tr qepeS rrecnoJrbKo MUIIyT paSB?IJIC.fI Il trHTeHCuBurrft nrr6poc IIa JII'INI6e'

VCuuenre flpnocru Botrbrmr{tr Ha AtrcHe HarlaJloct, CHOBa s 11h49*' Ilepea

3 uuu. aflrlccfrfl BoAopoAHI,Ix rrurrrft cIIJIbI{o paclllupllJlacl,, B JItrHIItr H4

rrpor.a?r{eHrrocr}, Kpr,rJrbeB AoxoAtrJIa AO B-9 A, HpbIJIbfl czr{Merpl{tlHbre'

flpxocrr, Bclrbrrlrxtr orleHrBaJracr 6arnont 2*'
B 11h55- $ororpafrzpoBaJllrcE' Iril:rrfrv reJrrfl t'?u 4477, 4026' 4l'20' 4773'

Osess cra6afl aMil.ccv.fr rellwfr saMerHa roJILKo B IIzIHfr]fl ]" 471'3. B 12h08*

c$oTolpaoupoBaHLlcileAylou.ueilWHilU"IleIIZifr(urracrzuxaN2690):II50t6
luur.rru tn"O* aMucc;;), 4922 (awruccun He BuAHa)' 3965 u 6678 (er'ruccux

xopoilo Br,rAsa), a rarufle Jrr{HI4fl I 4685 I{OUI{sOBaHHOIO I.eJllrfl, B HOrOpOfi
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eMl{ccr{fl He 6brra BaMerHa. Han6o.ree r{[Irep0cHr,Ic crexTporpaMMbr rroJryrreHbr

B 72h14m - 12h1,6^ (uacrunHa J\li 2691), {ororpa{upoBaJrr4cr, rrr4Hr{r{ II 5876
(DB), 4686 (He II), 5016, 3965 t 47L3,oMr{ccr{fl rerrr,rfl Ha6rrogaercfl Ha BCex

cler(rpax ({r". t). Cre4yer orMerrrrrr, rrro B gro BpeMfl rpors}r{enfiocrb
npr,rJrbeB BolopoAHbrx nuunfi 6rrna upr.ruepr{o B ABa paaa MeHbrrre, a {enrpairb-
ELIe I4HTeHCIIBIIOCTII IIpaI(TIIqeCHTI TafiIIe )fie, KaI( Ea CHIIMHe, [OJIyqeHHOM

a 1,1h52^ (cpannunanacb Jlr{Hrrfl FI"). Ha cJre[yrcqr{x o}rr{Mr(ax, c{ororpaQll-
poBarlrrbrx erqe qepea t5 uuu., reJrr{eBafl av-rrccutt Ha Ar{cne orcyrcrByer, a
BoAopoAHarr cr{Jrr,Eo ocna6neua. Taxuu o6paaolr, MoMoHT uau6oree r{rrreHc}rB-

Horo cBeqe:nug truttufr- reilr4fi Hacryrrr{Jr uepea t5-20 uun. [ocJre MancrrMyMa

ITHTeI{cIIIBH0crrl BogopoA,urrx nnnrafi. 3ro uoxet 6um o6r,nc}Ieuo trocretreHrrr,rM

yBefiuqeuueM TeMlepaTypbr Bc[brrnnr{ rr B cB.flBrl c arr.rM cunrsoii uonueaqnefi
BoAopoga, B ro BpeMfl fiaH AJra cBeqeHr.rrr ruuufi reJrr{E ycJroBrrfi 6.uru nalr-
6onee 6raro[prrsrurrMrr.

TlccregyenaaE Bcrrblmr(a corrpoBo]r{AaJracb cr{Jrr,}r6rM paArror{BJryqe}rr.reM

Ha [Jrr{Hax nonn 1,5 .n u I0 cu (r,a6mogarenr E. il. florepnftxo). Ha-raro
B0frllmHrr B gTr{x yqacTHax paAr4octreHTpa coBtraAaeT c HaqaJroM BToporo
Boapacraurra rrpxocrtr B trlt*vrs. H" (11h49-). Ha 1,S-uerponoM AuarraBorre
MaHctrMyM lrailyqeuufi ua6,nro4ancfi rrpuMepuo B 12h03- (nepuuua AoBorrBHo
uJrocnas), n t2h09t HaqaJrocb peauoe Barvxalrr4e tscrrbrmntr fl qepea 20 wn:u.
rrocJre aroro Bctrbrrrrxa Barouqunacr. Ha t0-canrurrerpoBoM Aflatraaone BpeMr
MaHCrrMyMa BCIbIIIIKtr He OTMeqeHO r43-3a 3amHaJItrBaHtrfi, SaHOHqUJraCb

Borrbrruxa n 1"2b20^ (xota n reqeHue 40 runn. trocJre aroro na6nloAaJrocr>

Eefioropoe role6anue ypoBHfl paAflouaflyrreuun). CnegonarerbHo, MaHCtrMyM

BMI{CCEU TEJItrfI BO BCIIbIIIIHE HACTYIItrJ] YH{E HA CIIAAE I4BIYITEHU'I BCfIbIMI(tr
B yHasarrnbrx paAuoqacToTax.

flonyueuu {oronrerpuuecr{r{e Hourypr,r xrz.r.ufr. rrapareJrtrE (cuurynernan
cepua) II 3965, 5016 u 6678 r nunuft oprorerrtrrr (tpuunetuaa ceprn)
II 4713 u 5876 (Du) giln AByx yarroB Bcrrbrmntr ({ur. 2).

Paccuorpuu JruHr{rr rrapareJrr4fl. Swnccs.n I 3965 u I 50tG rorraAaer }ra
yqacrnu coilrreqHofo crrexTpa, cpaBrruTeJrr,Ho cgo6oAnue ot nuuuli uorflo-
rleurrrr, 6narogapn rreMy ltourypbl artrx reJrtreBbrx nnnuft Moryr 6rrrr
rlayqeur,r [oBorrbrlo HaAerfiHo. Jluuuu I 3965 u I 5016 r4Meror o6qufi uuxuufi
ypoBeHb 21^S ({ur. 3). Crei{onareJrbHo, oruortreutre otrruqecntrx roJrrq BctrLrmHr{

B ATtrX JIITHIIflX SaBUCUT I'OJTLHO OT OTHOmelenA lt/ 
- 

UpOTIBBeAe.HUrI AJII4IIrI
Botrrrrbr rra crlrry ocqflJrnflTopa. Eclr ouruqecrafl ToJrrrla a o6eux JrtrHrrflx
MaJra, To orrrolreuue ua6nrog,aeMbrx troJrymtrpr{H AoJr?r{Ho 6rrrr panno oruo-
meutrro coorBercrnyroulux I. flp, onruqecroit roJrrqe 6ourme e[uHr{qhr
3ra saBr{cuMocrb Hapymaercfl.

B c nyu ae trcc JreAo B auno ft scurrrun r{ oruomeure rra6lro4a eMbrx tro JryrtrtrptrE

**F : ffi: 1,29' otnomenue Arrl{rr BorIrI # : t,zz'
flo-suAuraol{y, trrvtnrvt I 5016 u I3965 Mornno cqtrrarr, cno6ogurrtua or

caMorrorJrorrleuua. B raHou cilyqae troJrlroe flBilyqeuue B ortrx Jrurrrrrx

EaeT BOsMolr{HOcTb OtrpeAeJrtrTb qtrcJro aroMoB Ha cooTBercTByIoIIItrx BepxHtrx
ypoBrrrx 3LP vr 4tP. eru Beluquur,r trpuBeAeHbr n ra6nuqe [Jrff AByx yBJroB

nchnmxr.

21 *,o 2



I4cxogn Ir3 Toro tlarra, rJTo orrlrqecr{arr roJr[la B I]accMorpeHHblx Jrfl.Lril.frx

MeHr,me e[rrurrrlbr, Mo]r{Ho lrafirtr BellxIrrcm rpaHI4I{y 3ace.rIeHIIocTlr ]poBIrr{ 21iS,

,1045 ,0 t7 ,8 ,9 ,f0/5,5 ,0 ,7 ,0

@rar. 2. @orouerpr,tuecnue EoHrypr,r rlruuii reJrI{E Ix, 3965,
5016, 6678 v 47L3

AL - no*rsre,no$Ir*"IJ#"Tff #.ilf f l*ff f TJ,1?##ItrH,rrro.orr{ome,rrro

,IBJrflIorqerocfr Hr{Err{r{M ypoBHeM AJra grr{x lvtuwii. Onruqecl{aFr roJrrrla
BCrIbImKtr B UeHTpe ITUHr]I paBHa

- _Vier\r1Nr,s -n'0 - ,n", r' / ZG- \ r.

3Haseuz.fi cr4Jr ocqnJlJlflTopoB r,r Bepo.flTrlocrrrnepexoAoB, uc[oJrr,BoBaHrrble
B pa6ore, BB.flTr,r n It]. Bellrulrny A)., uonruo BB.flrb, corJracrro Ha6rroAaer,ro-

uy ltoHrypy ltwHwv I 5016, panHofi *H: 0,175 A. Tor4a noJryrrurr ff ,, (0,83

<1,8.'L}te cil-z.
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Jllrrrns ?,,6678, clr.flrarr rra rrrracrr,rrrrte N 2690, orrrocr,rrcrr r( Allyrorry lrecry
Rcrrbrrrrltr[, TaH HaH r] cner{rlle nr,rAuo clterreHne roJrrrrto o/Irroro yala. }touryp
arofi JItrIIITII floJtyrlylgr, rICClrNrlrerpr,rrtltlJt{. 3:ro o6rgcufrerctr rcNI, rrro Elrtrccr4rr
JrrrHtril{ flpr{xoArrrcr{ rra Hpr{Jlo cr{Jrbrrofi (ppayur.o{epoBorl Jrr4trr,rlr, riro sarpyA-

lapoeenui
ts rp ,'0

2pmoee,tui
Jp

4,6.7011323P

33D

435

I ,2.1012

[4,1. toro

14,2. 10ro

\N

1_

rD[r. 3' Cxevra oneprerIlqecmlrx ypoaneii aroMa reJrrrrr, E(r,rpurruu Jru]rrr.EMrr orMerretbr
lepexOAtrI I'I cocTo.EHI'Ifi' AJI,I ItoTopLIx OtrpeAeJIeHIn I{IITeIIcI4BrrOCTw lwuuit II Oqegerrbl

traceJrerrlrocrrr yponueii

uxer {orouerpzqecxyro o6pa6orny crrexrpa. O4nano, ecJrr{ oqerrurr, rro rrrelo-
qer{ycfi Korrrypy rroJryutrpr{Hy' o}Ia oHa3ErBaerc.rr B corJlacrr[ c troJrymzptr-
rrar,ru raszit l, 5016 r l, 3965. Momno rroJrararr, r{ro rr4Hu.fl }, 66Z8 ,urr.r"r,
Ta(x{e ollrtrrrecxu roHltoli. B erou cJtytlnu Mo}I{Ho oflpeAeJrlrrr, ar11cflo aroMoB
rra ypoBrre 31D uo alreprr4r{, rna.ny.raeuoli n arofi rt|Hun, a ran}Ke orleHr,rrr,
BepxEroro rpaHr.rqy BaceJreHHocrr.r ypoBHfl 2rp (cm. ta6.rruqy).
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IIepefigeIrt relepb It olpeAeJIelII4Io BaceilellHocrtr yponueft oprorenua. Tep-

erbr opToreJru.E uMeror TptrrrJrerrlyro cr{creMy fr IIU]Juz COCTOffT tr3 ITeCHOJIEI{trX

,r(oMrrouer{T. B cs.flar c 6otrruort 1rrzpl4uoft lln:r.ufr. Bo BCtrbImHax' B Ds MOIyr

Srrrs paapeltreHll roJlblto ABe Hor{rIoHeI{rLI: }, 5875,64 tr I 5875,96 c ornoctr-

,reJrbEofi trHrerrcuBHocrBlo B : 7. JlvmusX 47'1,3 ran)fie rrparruqecxll paBpeltraer-

cfl Ha ABe fioMrrogeurrl: l, 4713,743 w ?," 4773,366 c :ranun E{e orHoIIIeEtreM

trrlrelrctrBHocrefi HoMloHeHr, ItaI( I{ B Ds.?Ie npzne4ellublx IIa fiv'r.2l(onry-
poB JruHtrrt 1" 4713 BtrAHo, qro reoperzqecnoe coorrroltrerrrre uurerrczBHocreft

.,. -.-)( =/,0

5875,5

(Dar. 4, Honryp ultnur D. B AByx yaJrax Bctrr,mHn (xpunrre a r 6)

Ir B coceAlrr{x yqacrnax Conuqa (npurrre e r e)

CrIromEaE ;trII}ltlg.- Haorlolaenlble r{o}rryphl; uy}Inrr4p c roqfiallfi
rr [yHHTrrp c Hpecrr.Ir{oill - Bbl.lucJrellHblll }toHTYp

oooTBeTcTBeHHo AJIE cJlyqafl ,"- O,n u r'r- t

HOtlItrOHerlT rrllaHTr4qeCHI{ BbIrrOJIrr.flerC.E. 3TO CBIrIAereJrbCTByer B rroJrESy TOIO'

qro JrtrHufi )" 471,3 ouruarecH[ roHHa.fl. flo aneprrn, u3flyrraeMoft s eroft rr-
Hr{Z, olpeAeJr.fl eN[ HaceJrer{Hocrr, ypoBFr.fl 4 3,S (crvr. ra6nlrqy).

I{onryp Jrvuar. Du oueur AaJrer( or roro, HaKtrM AoJr}r{eH 6rrtr reoperzqecruft
ftoHryp B oTcyrcrBr{e caN{ofrorJron{e}Ifirr.

Ha $ur. 4 npune4eur,r {or:ouetpuuecxtre Holrrypbr AJLrI AByx yBJIoI}

Bcrrblmr(tr (rpunue a n 6) w Arrr{ ooceA}rrrx co Bcrrbrrrrxoi{ (HeBoBt{yqeHI{bIxD

yqacrxoB cornetrrroft troBepxnocrn (Hprnrre e w e). Cootnoruenue trr{rel{ctrB-

Hocrefi r(oMrIoIreHT at{rtccuouHoit tunuw no BCrIbImIte uclta}r{eHo HacroJILKo'
qro cJra6afl HoMIIoHeHra X,5875,96 craHoBurLrrl 6oJlee trHrenctrBHoft, uenl l,
5875,64. Eror {axr BtrepBble o6uapyxen A. B. CerepuhrM B l2l.

(Dorouerpu.recrufi paBpea (HeBoBMyqer{Hoft) o6racrr, pacrroJro}neHHoii

6nrme fi rlerrrpy [EcKa Connqa (xprnan e), nomasrrnaer saMerHyro JItrHtrro

trorJrorqerrza Dr. I{enrp aroft lrfrr,wv. [orJrorqeHtrfl coorBercrByer r(oMflouel{re
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1',5875,64. Ha lrecre 6o,ree c.na6oft xontuoseHrrr fioqrtr HtrI(axtrx cre4ou a6-

cop6quu rrer, r. e. lrwuutr rroriroqentrs rorxafi. Ourz.recxa.f, ToJrqa IrorJIo-
qarcu{ero cJrofi Mo}fier 6rrrr oqeuer{a uB ycJroBtrff /s:/o.e-ru. flttx r{eurpa
Jrutrmfi /e: 0,8 /", orcroAa xa : 0,22. (TlugeHcamu 8 z I 6ygertl o6oanasam
trapauerpnr, orHoc.fiqzec.fi K cEJIr,Hoft u cra6oft HoMrrouerrraM coorBercrneuuo).

trl[nrencunnocrb B JTEHZu D, n Mecre aMtrcctrtr Bctrblmr(u cxJraAllBaercfl rB
!{Hre}rctrBrrocrtr HetrpeprrBuoro ctrenrpa {oroc$epn, yMeubrtrerruoro Ba cqer
rrorrrorqeuu.rr Bo Bcrrbrmxe, z aMtrccur cauoft BcTIEImI{tr. ,{nr unreuctrBuocrz
cna6oft KoMrroHeHTbr rruawyr Mo?nuo Harrtrcarr,

f1: I6s-', *f^(t -e-",), (1)

fAe 11- otrruqecxarr roJrrqa BctrBrrrrnr( s cra6ofi KoMtrouerrre, px- $yuHqur
oT[aqfi Bo BcrlbrmHe.

Ouru.recna.E ToJrtr{a s czilruoft Kor{troHeuTe n B pae 6onuue, nogroMy AJrE
trHreHcuBHocrtr B cznrnoft HoMtroHeHTe rraIIEmeM:

Ie : 1., u-t', * p\(L - e-8',). (2)

Vparuenux (1) u (2) r{oryr nocJry}ntrrr, AJrE orpeAeJrerrufl Beruquu 11 tr
pyt ecfiv ua ua6;rrogaeMylo trHTellctrBHocrb r{e oI(aBbrBaer BJlufiHtrfl rlorJloqarc-
rquit cnoft, nextaqufi Ha ryqe BpeHtr.fl MeH{Ay ua6nro4arenelr u scfiErmnofi.
c.ne4yet orMer[r6, qro Ar.E usyuaer,rort Bcrrhrmnu eror croft He o6.ffBarenrgo
Jre?fiprr rlaA Bcfibrruxofi, uo Molr{er 6rrrr pacuoJro}Itell oHoJIo Hee, Tar( fiar( IIptr
p : sin 0 : 0,95 JIyq Bpeutr.s fipoxoAur troA MaJrbri\,r yrJroM n troBepxuocrtr
Connqa. flpe,qroloxtuM cHarralra, qro raroro rrorJroqaloqero cJrofl uer. flog-
craBuB B ypaBr{eurr.E (l) w (2) rra6nro4aerrrbre srraqeutrn ft: 1,,L7 Iow f r::0,0986, y6exr4aeuca, qro artr ypaBHerlr{-E HecoBMecrrr},Ie, T. e. rleJrr,Bfi naftru
"r1 r }/,{oBJreTBoprrrcqee artrM ypaBHerrtrflr{.

Cne4onarenr,Ho, HaAo yqtrTr,IBarl r,trvflirr,e trorJroqarorqero cJro-r.
B eton cilyqae ypaBuer{z.E (l) n (2) Barrrrryrc.E B cJreAyroqeM BrrAe:

I1:ll6e-',* p^ (1"-e'",)le "r,

I s : lI ge-a,, * p^(1, - e-lat)l e-gai ,

ri - otrrtrqeclta.E roJrqa BHerrrHero [orJrorqarcqero cJro.E 4na cua6ot nou-
[or{errrrl lrur^Vr.. Ecrecrneuuo rrpuu.flTb, rrro rrorJlorqaroquft croii uepe4 Bctrblrrr-
fioft uMeer ral(ylo')ne roJlqy,.rro u uorrorqarorqur? cnoft B paBpeae e (px4orlr
co Bclrbrmrofi), 'r. e. .s:0,22. Pemas ypaBgeHtr.rr (3) z (4), troryqtrM rr: 3,
ae:24, pa: 1,24, Io :2,5'1010 opz/cilL'cerc'c"tt.

flpr ua6.nro4aeuofi AorrtrJrepoBcHoft uo.nymupuue IrvHW (Al,D: 0,20 A)
Kpr,rJrr,.fi HoMrroneHr ronxoft crpynrypbr nepenphrBalorcr. Bcre4crBtre aroro
orHortreHtre otrTzqecxzx roJlrq B IIeHTpe HoMlrouelrr paBr{o ne I : B, a I : 5.
Peureure ypaeueHufi (3) u ( ) c yqeroM aroro e{Sefira Aaer xr: 3, re: 15,
pt: 1,23 /6, r. e. peayJrr,rar trpanruqecr{z He trBMerrflercfi.

Ecnu ltrt trpuMeM a'a: Lfr.'c'r:0,725, To fioryqtrM I{B ypaBHerrufi (3) u (4)
tr : 0,15, aa: L,20 s Px:3,3.Ig.

(3)

(4)



flpn eule [6onrmeu BHaqeHr{r.{ ti, naupurtlep [Br{ -, :0,15 v 1'B: !,2,
ypaBHerrrrfr otrfrTb cTaEoBRrcs HecoBMecTHErMtr.

9to6u oueHlrrl, ftanarr roJrrqa ilorJrorqarorqero cJrofl n AefrctnureJtnocrl{
Haxo[I4Tcfl [epeg ncuumrorl, rro Berurruu&M 11, reu px Bbrqr{cJreur,r r(ouTyp];r
Jrvrtarru D, 4tn cryqaeB, fiorAa a'e:0,22 v ,c's:1(cu. Qlrr. 4). Cpanuenue
BblqtrcJleHHbrx I(oHTypos c Ea6nrcAaeMbrM rroxa3hrBaer rTparTr{qecxtr noJrrroe

trx coBtra[eHue B rrepBoM cnyqae ("'r:0,22) 11 cyuecrBeuHoe pa3rflqre
BO BTOpOM Cflyrlae.

tr4a uoryvenHr,rx BeJrtrq:rr 'c tt pr MoHtHo onpeAeJIurr qr'rcJra aroMoB Ha

ypoBHrx 23P v. 33D.

llueeru "r: Nr"o*oo, .ga [a1 - crarl{ctrqecrlrft Bec ypoBHrI 23Po (nuxt-

Hero ypoBus cra6oft fioMrroHeHrbr), Xg-crar[orr.{qecxupi nec yponun 33D,
oco - aroMlruft Hoo{{rqrreHr rrorJrorrleHnrr, xoropufi Mr,r upl{HflJrr4 AotrrrJlepoB-
cHuM; Atrp onpegeJreHo rro illtHltflM II 3965 A r 5016 A, cno6ogur,rM or
caMolrorJroulerurs. Cala ocqrlJrnflropa AJrfl cna6ofr roMnoueurbr paBHa ctrne
ocl{uJrJrrrropa Arrrr scefi rruru l:0,62.

flpruuuan r'r:0,22 , 11 : 3 u px: L,24l6, norr1l{EM

tr:6,53/y'2.p - 3, Nr", - 4,6'l}LB c"tt-z.

nlacto aToMoB Ha BepxrreM ypoBHe /y'3ap orrpefleJrr4Tcfl ua uafrgennux
sua.reHraii p^ lr N2"p, ,(efrcrnurenr,uo,

N k 8t. 2hcz
Pr:-Nt'r, ' IB ,

rAe gr s. gn crarr,rcrr4qecxr.re Beca yponueft 23P u 33,1). IlogcraBnB sr{cJreu-
EbIe 3HaqeHl4fl, IIOJIyqI{M

/r : 1'03 ' 16'o {"''Nr'o '

C 4pyrora cropoHLr, M6r orrpeAerrwltr4 p), paBrrr,rNr 2,5.1014. Orcro4a rraxoAr4rr

Nr.,
^/ 

: 2,57'10-2 tt A'3.p : 1",2'L0t2 crfr-z.
" z"P

,(ra ueaauncrrMofi or{eHxrr Bepxuefi rpautrrtrrr BaceJrer{rrocrn yponna 23P'
MOlr{HO BOCnOJrbsoBarr,Crr JruHtreft }," 4713. }taH yxre roBopzJrocr, B6rme, 3Ta

Jrvllzfl. orlTtrqecxtr To]rHa.fl. Tax xan coorHotrreHtre I{otrtroHeHT He HapyueHo, To

otrTllrlecKafl TOJIUIa t cznr,uori Hot\{[oHeHTLI erofi nzrurU IIe npeBblltraeT BeJrr{-
.ruur,r 0,5. flpouano4a BrlqncJrerru.tr, floJryrrtrM Nz"r, <2,5. l}Lq B corJracr{tr
c onpeAeJreHHBIMr[ BbIrIre BeJluartrHaNrrl. ]t coxraneutrIo, Har\r He yAaJlocb rlo-
rynurb 4ra arofi ucrrbrrrruz tuuafr. }tX 4471 A u 4026 A, xoropr,re trNreror

o6uiufi uumsufi ypoBeHb c Du u ?" 4713. Clurrr ocqzrJr.sropoB AJrrr arzx Jrn-
rrafi lrerlrme oTJrurrarorcx or fo,, treM AJI-E lrulr:rail.?,"4773. Ecua 6rr Mbr B.HaJrur

r Hanofi uB orux lwt]I.it craHoBETc.fI BaMerHbIM caMollorJloqeHrle, To ero rro3-
rroJrEJro 6rr ro.ruee onpeAeJrrrrr BaceJreHHocrr yponnn 23P.



Itpolrc pacclrorperrur,rx lbrrrre .nnirnii, irorollbre 6r,r.nrr ro"rry.lerbr ri c11ori1,pe.
I'ICCJTO/{yCMOrl ]lctttttttitrr, cJre/{yer yno}IfrHyrr, o Jrr.rrrlIr1 Tp,lIrJrcTrroJ.i c.[Icrc]\f6r
I3889, pacnoJromerrrroii px;qorr c lr.rrrr,reii 6arr,nrepor;cxoii cepr{rr H,. Dra
,rII'IrlJ'Is He I o'tertr, IIIITeIICIBIIa rr upory6epaurlax (urror.4a trrrrrerrcfil]rrce Jr]1ir{r,l
rroAopo/Ia H_r) n rra6irroAaerc.E B crerirlle xpoiiroc{epu. flo r,ral,rcperrunu Jlr.rca
r'r 'I't'trre [3], ce'icuue noa6yx4erllrfl o.rrer{rporr}rbrr{ yi{apoM 71ra arofi Jr}1lr}rr{
6o;rurue, lrcrr irlJrrr l{pylrx lpttr:lit Hc i. tr{r,r ue {ororparfnponaru ouerrrp a.roli
o6;racln /(JIrI LtccJleAyenroil BctrbrrrrHrr, rro n narrrer{ pacrtopfl}Iicrlil}rr r,rrroJrcrr
crerrl'lr llpyroii rrcrrbrrrrrrr.r (14 cenrx6ps 7957 r., rrJracr. Ni 2404) , rAe 6rr.na curi-
ra Jlrlrri'{rr H,, a Tanitte JIrrlrI{rJ ?u 3964, I{oropafl uxICJra raltyro;itc flpr{ocrr,,
Itali Ii ]lccJre/iycrroii BCTIIJITII{e. Oqrrario Bo ncrrbrrrrric \4 caurn6pn 1957 r. cte-
AoB Jrr,ftr]rrr ]" 3BB9 p.s/{oM c ,;rurl],rcrl H, uparirlr.recHr.r rrc o6rrapyirterro.

I3otrpoc o llexaruBllax 3aceJle]rJlr{ paBJrrlqrrhrx yponrreit reJl{t{ so r3crrbrrrr-
xax, uo4o6rrbrx r{ccJrcAyeuoii, .rpe6ye,r rqarejrb}roro r{i;y(tc1ur{. B pa6orax
Snpt,rrra [4,51 n B. A. ]tpara n B. M. Co6o.nera IG, 7J npu otrpeAeJrcl{trrr Bace-
JIOI]IIOClT]4 PACC]TIATPIITTAETIbIX IIATItr YPOBIIEfi YIIIITI,I]TAJIIICb ]J OCH,OBIIO}I CJIE/IYrc_
rqrle rlexanr,r3r{r,r; rroa6y;n4euue DJre(rpoilHr,rrr yAapolr cocroflrrl,rit 21s, 2rp.
u 2tP upu 7'.=30 000' lr trocJreAyrou{ee nos6yrn4eHrrc Bepxu}1x ypouneii Soro-
c{cpnoi'i paTluaqreeri. O4nano ortr aBropbr paccrrarpuBaJrr,r rlrrreucurrnocur,r Jr}{-
ulrft r'e,,rl{'I n rpory6epaHqax, xpouocsepc.t{ rrctrErrrrnax rraA r(paclr, rio r]e
rra /(r,rci{e, r{or/\a e}rr4ccrrf rra6nro4aer.cn na $one cilenrpa Qoroc$eprr. ovo-
Irr{AIIo, rl1'o Il rrocfieArleNl cJlyarae roa6ynt4euue Soroc$eprroii paglrar4l,refi 1e ]\{o-
)r{er ril-Jlarr, oupeAeJrflroqeli po.ru rr r;oa6ynr4e}rtrr{ r}epxulx yporneft, ralr r{arr
Il DTol\[ cJlyeae rt paccMarplrBaer{brx J]trIru.Ex ua6.nro4a.rrocr, 6r,r lre rr3Jrvrrerrtre,.
a IIoIJroIqeII[e. fleiicrnure.lrr,Iro, Ira6nro4aelratr aHTeIrcr{DHoorr, p&urr&r

/rc., : I ge*"ncn * p (1_ 
- s*rncr,1,

npr,r t ( t
/oc. : Io(L - r) * p. :- 1o *, @ - Io),

T. C. Dtrrr,rcclla ua6rro4acrcrr upr{ p}I6, rroro He l\ro}r{er 6r'trr B cJryrlng paccorr-
rran r[olocr[epuoro trBJryrreHflrr.

Cne4onarenbHo, Bo Rcrrbrrunax, B Iroropbrx rra6nro4aror cH Jrvtrwu .rllJry-
ttclllrt{ 11a /{rrclte, ]{xICer }Iecro neperraceJrerrrre rJepxrrnx yporn.eti. BoBuolrrlrr,t
/{I}a nlexaillrSilIa, IpLII]o/{flql{x rt flepe]raceJIeHr{ro itrrlx yporjHcii,- attex.rlto]r-
urrri y4ap lr pexou6r,ruarllru.

O'rcyrcrnre Batrerlloro 14BJry(renrrrfl rlcnbrrrltlr n l, 3BBg cRrlAereJ]r,c:l3yer
o rorI, 'rro tt ctoilt JII,Ilrult pr IIe [peliocxo/-{rr1] l}eJrr,rrrrrJrrrr,/a.3ro lro;Her 6r,rrr,
CIin3al[o C il'oi\l, rITo III,I]I{}ItrII ypoIJIIeI{ 4;r,rr aroii JIrlnt4ILrBJt.rreTCtI lreraora6u;rr,-
nr,lii yportcnt, 23,S, Iioroprri.i ucJreAcrrlrre crroeii uetacra6lrrr,uoour uolnet 6r,r'rr,

N,.
IrcJlerrace"rreu, i]t'o [pr4r]cAcT li yrre]tbrrrerrrrro llcJrl,r1r].{rr6r 1I * ,\ Mo;rirro

oil{E.l(ar6' rrlllo ro i{ie carloe unlccr r\.recro Lr AJrtr Jrrlrrrrlr }" 10830 E rrro DTa Jrrr.tltr
IiL\ .ERJLIeTcn xpnoi'i, a cI{opee rorIIJJrrlercrl IiaI( JIIr}Iprfl lroIJIorIcIII4fl.

B nccne4yeuoia Bcilr,urirc ua6irro4arracr, Jrr{Hrrrr r,4686 (He II); pe3yJrr,rarr,r
{otolrerpulr l;roii ,nlrttnl.t, a raltilte ItoJrarlecrceirria.s or{eHna poJru Mexagr,llsorl
lroa6yxt4etrna ucftrpa.nuloro n rtoH!rBoBarrrroro reJrtrfl 6ynyr paccMorporrbr 3.
cre4yroqefi pa6ore.

Maii 1959 r.
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A}tAAEMIIfl HAYH CCCP

PISBECTMfi HPbIMCITOfi ACTPOOI4SUqEC}tO'1 OECEPBATOPVILI
ToM ,\XIII, 1e60 r.

I4CCJIEAOBAHLTE XPOMOCOEPHI,IX BCIIbIIIIEH
lo HArrAJrbHoIz cTAArrr{ ?rx PASB[rrI{fl

C. U. Tonaccon

O6pa6orna MareptraJroB, troJlyqeurrbrx rra (opouorpa{e r ryvax ruuufi Ho, troraabl-
Baer, qro xpouoc{epnue BctrbrrtrRtr, uo xpaftueft Mepe B Hasafi],Eofi craAIrI{ paBBatI,Ig,

nogo6nr,r BBprrBy c qr.rJrr{rrgpr{qecrofi cnrrauerplreft. Ha oclroBarrrrn reopr{u yAapuBrx BonB

orrpeAeJleEa oIIeprI{E tr TeMtrepaTypa BctrbrrtreR.

Teuuosas sueprr{r, BbrAerrfirotrIaficrr B rraqaJre paaBurnrr Bctrbrmer uopr4xa, 1027-
1,028 apz, a reMtreparypa B qerrpe BctrBImHIr He Meul,me 5,6.106 K.

IIo xapanrepy ABr.rrfieurr.E sMr4cctrosrrrx rrr6pocon, opytrTl{Br{brx BoJIoKoE r upoty6e-
parIIIeB ycTaEaBJrrIBaeTc.E, qTo BErTaJIRr.rBalrue MarepI{r1 IIpoIIcxoAI{T trpafiTr.rrrecEfl MrlroBelr-
Ec. TaHoe sBJrerue auaJrorrrsuo rrJraBMolrAaM, ua6rroAaroulruca r na6oparopr{fix trpE
rrMrryJrbcrrBrx pa3pfiAax.

AN INVESTIGATION OF CHROMOSPHERIC FLARES AT THE INITIAi,
STAGE OF TI-IEIR DEVELOPMENT, by S. I. Gopasgule.-The examination of data
in Ho, obtained with Lhe coronograph, shows that chromospheric llares, at least in the
initial stage of their development, are similar to an explosion wifh a cylindrical symmet-
ry. The energy and temperature of flares were determined on the basis of l,he concep[ion
o{ a shock wave.

Thermal energy, produceil at the beginning of developmenL of the flare, is of the
older 102?-1028 ergs and thetemperature in the center of the flare is not less than 5,6'
.106 K.

From the character of motion bright surges eruptive filaments and prominences i[
was established that the ejection of matter is practically instantaneous. Such a phenome-
non is Lo probably similar a phenomenon of plasmoids observed in the impuls discharges.

SxcuepznaeuraJrr,Hr,re rr reoperr{qecxtre uccJleAoBantrJr t1-51 yxaabrBaror,
qro rro HpafiIIefi Mepe B rlaqaJrr,Eofi craltz.v. pa3BtrTz.s BctrbrmKr[ BhrAeJrrreTcfl

oqeHb 6otsma.n allepfr{.ft, a caM trpoqecc pa3BtrTtr.g HacroJrbno E}rrel{crrBer{,
TITO BCThIIIIKY AO HEHOTOPOft CTENEHtr MOX{HO PACCMATPI4BATI, I(AH BSPhIB.

R rartolr cryqae, B o6Jracrtr BrrAeneFrtrfl glreprrrl{ rrporraoriAer BrreaarrHoe uo-
BrirmeHtre rer{trepaTypbr r[ AaBneHEfi fa3a. tr4e aroft o6racru, HaH tr3 qeHTpa, Haq-
HeT paclpocrpaH,Erbc,fl crlJrr,rrafl yAaprrafl BoJrrra, HoTopafi oTAeJr.f,eT BoSNryrqeE-

Hyro o6Jracrr ra3a or rreBo3Myqer'rHoft. Bo.rny B rrpoqecce ee pacnpocrpaHerru.fi
Irbr Mo?r{eM crrr4raTb cr{JrbHofi Ao Tex trop, troHa co6cTBeHHafl SHeprz.rr ra3a,
RoBreqeHHoro B ABtr)fierrEe yAaprroft nonuoft, 6y71er MaJra tro cpaBHeEEro c Bbr-

neJrrBrrreftc.fi HarrarbFroft aueprueii. 3ro yrnepTfiAelrtre o3HaqaeT, qTo HaqaJrb-

Hoe AaBJreEue rasa rrepeA Qponrou MaJro rro cpaBHerruro c AaBJreHtreM na fipou-
te y4apuofr BoJrHEr.
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flocxorrny o6;racm, BaHr{r\raer{af ncuurrtxoIt, orAeJreHa, no n'paftuert uepe'
B HarraJrr,Hr,Irt uolrenr paaBrrrr{.fl, or HeBoalyryqenuoit qacrtr rasa yAapHofi no"rl-
uofi, ro r{3r{eHeHr{e o6reua, a cJreAoBaTeJIr,Ho, r.r nra4uuoii trJroqaAtr B rrJroc-
r{ocrrr ArrcHa, easuuaerrroft ncur,rmHor?, 6yger flpoflopqtroHaJrErro cHopocrr4
y4apuoft BoJrHbI. floarolly ecrecrBelruo rrorrbrrarr,c.s trpoBonrrrb uByqeHtre Bctrbr-
IIIOK IIO IISMeHeH?Irc IIJIOqaAT{ OTAOJIT,HT,IX ySJIOB, HaqnHar{ C IIO],I9HTa UX [O.EB-
JIEHI{fl .

Heupeprrnuoe HlrlreMarorpa{upona}rr{e Bcrrrrruer B ryqax Jrr,r}rur{ Ho na
BHeBarMeHHoM HopoHorpa{e }tf-t [4] [oeuorser npoBoAurb rar{r{e prccJreAo-

BaHIlIfl. .(na nrracueHuf 3aBtrctrr.rocTl{ rrJlorqaAr{ oTAeJrr,Hr,rx yBJroB oT BperleHr[
6pa.rracr, Te Bctrrrlrlrnr{, Koropr,re rrNreror aa$uxcuponaH}roe HaqaJro r{ pac[o-
Jrolr{eHr,r }reAaJrexo or rleurpa corHer{Horo AtrcHa. flocne4nee rpe6onar-rlre uc-
KJlroqaer Ao rleltoropofi ctener.rn e$$ext trpoeHqr{II. I4arrepeur,re rrJroqaArr y3Jro]l;
IIpOBOAtrJIoCL AJI.E 0OOTBeTcTBylotrIux I{OI{eHTo} Bpe},Ie}rI4I (uaualO OTcarera Rpe-
MeHtr coBMerqaJlocb c rro.fiBJrerrrreu yana), trr rroJryqelrlrbre peByJrbrarr,r B Jrora-
pu{uzuecxofi cucrenre HoopA[Har r,raHoctrJrr{cb na rpa$ux. B Ha.lecrne nplr-
Mepa rarue BaBucrrMocrr,r [prrBeAeurr ua r]ur. 7 w 2.

I4a {ur. 7 v 2 augwv, rrro B uaqarrnofi craAtrrr pa3Brrrtrfl yaJra B Tearerrrre.

Irecr{oJrlRux rrEHyT trr{eeTc.s nr,rneftua.g SaBzctrMocTr, n lorapusuu.recHori cr,r-

cTeMe HoopAtrHaT, a SaTer,I TOqKtr CTTJTLHO OTnJTOHIIIOTC_II BBepX Or Upalrorl.
Taxa.s fiapruua ua6nrogaerctr Altrr ncex o6pa6oraHHbrx yBJroB Bcrrbrmen.

Huxre yHa}rter{ }Ia HeI{oropr,Ie RoBr\{o}r{rlbre rrpuqtrttbr ctrcrel{artrrrecRoro orr{Jro-
IreHtr.rI TorIeH BBepx or upruoit, a cefr.rac aafiueucn flprrN{oJrzHeftlroft .racrr,ro.

,{na npnuonrr.refinoft qacrtr{ ul,reeM

J' : J'o/r(, ( t),

tge R o[peAeJlflerc.fl yrJ]oM ]rar{JroHa upxlroli, a So: ,S npu , : t cex. (crr.

{ur. 1). Becrnra zrrrepecrro ro, q1s BHaqeHtr.E 1( xanzu-ro o6paaonr rpylnr,r-
pyrorc.E BoaJre BrroJrHe orrpeAeJrerrubrx BHaqeHufi I( : 0,5, 1,0 (ra6n. 1).

flpn 6ernort trpoclrorpe ra6tuqrr 6pocaerca B rJra3a, arro AJrfl yBJroB, o6pa-
Byroqzx Bclbrrrrxy, K uveer roJrbxo oAHo BHarrenue - utw 0,5 wta 7,0 m tte
Ha6rroAaerc.E cJryqa.fl, qro6rr oAtrH y3eJr Bcrrbrrrrnr4 ulren 1( : 0,5, a 4pyroft
yaer roft )r{e Bcfrnrrrrxr{ urfeJr K : 1,0.
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27.YIll 1956 r.

12.1X 1957 r.
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@rar. 1. Sasucfir4ocrr, trJrorrlaAr{ yaJra Bcrrbrrrrrr,r 3t anrycra 1956 r. or BpeMe}rrr
n rorapr.r(prrruqecfiofi crrcreMe noopArrrrar; 1( : 6,5

(Dnr. 2. Saracnuoc* trJrorqaAu.yBJra Bcrrbrrrr(rr lz cenradpn Ig57 r. or DpeMeurr
r .rorapu(pur.rrrecxoft crrcreMc KoopAr4Ear; .r( : 1,9



flour,rraelrcrr cBtraarl uoilyqeunyro aHaJrr4Tzqecnyro gaBrrclrMocrr, xJroxla-
I{I{ ySJra Or Bper\{eHtr c reopuefi ctrJrbHbrx yAaprrbrx noru. B cryrrae cr{JrbHr,rx
yAapllbrx Boirl{ I\Btr}r{eHL{e raBa l\{o}K}Io paccMarplllBarr, HaK aBToI\,roAeJIr,Hoe
tr 8ar(oE ABrrrr{eHtr.E y4apiroft BoJrI{bI c rluJlurrApu-recxor,l clrlrlrerpraeri [p]r aror\,r

uolY'laercr [6]
,. _( E 1'/n*,1,
'z-\lf,r/ L 

'
(2)

rAe 7'2-noop,4trHaTa yAapHoft BOJrrrH OTBOCureJrr'HO r{eHrpa, E : aEo; Err-
MrHoBeIrHo BblAeJrr{tsIrla.gc.g alleprtrrl, pa3Meplrocrl ee spe/c,t*, p1- trrorHocrl
HeBosMyqelrHoro raBa; rroJrHa.E 3rreprtr.fi troryqaerc.fi yrr{HoE(eHtreu Eo]Ha gxtw-

Hy rlr{Jrr{HApa; X,* - 6eapaelrepua.rr trocro.EHsas. O6HsHo ua {poure ygapuofi
BOJIHbI CAII{TAIOT I,* : 1 II B COOTBETCTBEU C STUM tr3 YCJIOBU,g, qTO IIOJIHA,g.
gHepru.s AoJrlr{Ha 6nrrt paelrorl .Bo, naxoAfl.r s..a: 0,55 AJrrr rasa c

Cp̂ 
-*-51-e; -'r - t3'

V4apuaa BoJrEa c qtrJrrrHApr{trecxofi ctrMr{erpuefi BB.flra ue clyvafiuo, rarr
Han roJrr,Ho raHa.E ctrMMerpr4rr ]\{o}r(er o6ecresurb 3aBtrcz]\{ocrr (1) c R : 0,5,
1,0.

Cnyuaft c K : 0,5 ocynqecrnJr.rrerc.fi TorAa, r(orAa ocb
rITJrUrrApa HatrpaBJreHa rreprreHAur{yJrrrpEo ryrry 3peHtrfl.
raHoro IluJrurrApa BAoJrb oca paBHa

S :2hrz: 2hC)'t't'/',

pacmrrpHlorqer'0crl
fl.uorqaTlr ceqcr rl,rrl

/, \

Cryuaft xte c K: 1,0 coorBercrByer ceqeHuro [eplerrAr{KyJr.Eprro ocu,
a nJrorqaAb paBHa

$ : x,rf,: nt !-)'/" t. (4),

Ouenu4uo, rrro Bce rrpor{e}r{yrorrunle cerrenu.f, Aa4yr BpeMerruyro BaBrrcr{-

Mocrb c rror(aaareJleu .I(, Bar{JrrorreuurrM l\{e}r(Ay 0,5 u 1,0,
Cpannuraa Sopuy,nu (1), (3) v (4), BtrAZM, qro BpeMeHHoe rIBMeHelrIrIe^

rrJlorqaAz oTAeJrr,[oro ySJra BcnbrmHu B HaqaJlrnofi cta4url elo paSBl{Ttrfl Ao-
BOJrE,r{O XOpOmO OIIr(CbrBaerca reopnefi yAapHbrx BoJrr{ c quiluHAputleoxofi cuu-
uetpueft. Ilocxoarny B HartreM cryqae BrrarreHtr.E l( paruar flptrMepHo 0,5 u
1,0, to, [o-DtrAl{r\{ol{y, Bcfrr,rrlxtr B Harrailbuot craguz paaBtrTtr.fI uMeror Ao
nexoropoft cretreurl auaJlortrIo c r{trJltr}IAptrsecxoft czMMerpzeft. Tan xan npe.
MeHHOfi rroHasareJrr, K ,qaer opuerrrar{trIo l{trJrulrApa orrloctrreJrlHo ryqa 3pe-

rru.fl, To [oryqaerc.fl, arro BcrrbrlrrHl{ optreETtrpoBa}rbr BtroJrlre olpeAeJreHHhlAr.

o6paaou oruocrrreJrr,Ho troBepxHoctn Conuqa. Cuyuaft I( : 0,5 coorBercrllyer
ocrt rIZJIrrHApa, pacrroirox{e}ruori [apaJrJreJrr,Ho trJlocxocrz corHerluoro A]rcxa,
a cnyuaft K : 7,0 - ocu, pacrroJloll(eHEoft B trJrocHocrE, trepleHAur{ynapuofi
n rrJrocKocr4 coilHearEoro AtrcHa. ilurepecurrM z B To ?fie Bpelr.E crpaHHbrM Ha-

)fierc.fi r:or Sarr, qro Her lrpoMelr{yrouuoft opueuraqtru ocefi, xotr aro l{o}I{er
6nrru cs.sa auo c rreAocraroquocrr,K) Ha6[roAareilE,Ho ro t\,Iarepuana.

7Is $oprvryn (1), (3) u (4) nrguilr, .1rs

(5),

K

.so: B(*)t,
334



rAe B : 2h npu.I( : 0,5 z. B : r uptr K : 1,0.
Bargy roro, qro .9or B-nocro.sHHbre z BrIoJrLre olpeAeJreHHr,re Berrfirrtrrrbr

AJrff naHHoro yaJra Bcrrbrmxz? ua {opuy.rrrr (5) naxop.am El%. Beilu.rrHa
E/pr otpeple,rr.freTorr AoBoJrr,Ho roarHo, a AJr.fl pr Mo[{Ho yHasaTr, ToJr];Ho rrop.tr-

Aon, rrogroary ua Sur. 3 upegcranJrerra BaBr{ctrNrocrb t or Elpr (l - nplruep-
Hoe Bpelrfl )r{23}rtr ya,na).

Br,quu, uro rreM 6olrure
OTHOIIIEHUE EIh, TEM 6OJTT,_

me BpeM.s Etr{BHr4 y3Jra.

Bepa sua.reHtre trJloruocrtr
IreBosMytr{e}rHoIo raBa

?(=10-ta - t}-Lz elc.ng,
orrpeAeJr.Eelr E. E : l)L?-
1018 ape/cu. B rex cJry-
ararrx, AJrfi noTopblx u3-
BecrHo h (uenwuutta h ma-

Becrrra, HorAa K := 0,5),
Mo,fieM narfru troJrrrym
eHeplr4rc, BbTAeItrBIIyIOC-rI

Bo BCelvI ySJIe BCIIBIIIIXU.

flocxourxy E : aEx,
TO AJr.fr AByx ySJroB Bcfrbrm-
nu 31 aBrycra 1956 r.
B 15h30m MocnoBcnoro
BpeMerrr{, AJrrr noTopblx
Sn, : 1,38'10t' c.+rzlcctr'l',

t 'tt ! cett

.cn 2'

@ur. 3. Sanr.rcruoctr npulrepnoii

Ilp,Aoirrr{,TeJrr,HocTr{ E{r.r3rrln ysJra u"or**, o, 8..
'Pt

ht: l,7.L}e cau Sor: 1,35.101? c",vt2/ce16'/,, hz: l,B.\0s c.u, troJr,afl ,rrep--
rl{fl paR}Ia cooTBeTCTReITHO

Eot:9,5' 1026 - 9,5 .102? epe,
Eor:6,9't0zo - 6,9 .L02? ape.

,[nancnrrmxu 23 aarycra tg56 r. n Bh2t Mocr{o,cr{oro Bper{eHZ,s : 2,63.
.L0r6 cu2/crr'/,; h : 4,5.l}s cu w, cJregoBareJrr,Ho,

Eo:7.1025-7.7026 ope.
rlro6nr [oryqurr, e,eprtrro sceft ecu'rm*tr, ]raAo trpocyMMrrpoBarb aHep-

ruK) Bcex yBJroB. Tax, rcnrrtrrna 31 arrycra 1g56 r. cocro.EJra uB /(Byx yBJroB.
rr rroaroMy rroJrHarr ee oHepru.rr paBHa Eo: 1,64.102?_ l,64.t}zs ape.

O4aaxo ora Be.iruquHa ecrr, nunrtruft [peAeJr nceft aueprzrr, nbrAeJlrrBuertcs,
Ilo Bper{.fl Bctrbrml{[. Bce 4eno B ToM, rrro r{a o6pasonaulre y4apnoft BoJrHbI rrAer
TOJIEITO TA IIACTE UONrrOft AIIEPItrtr, IIOTOPAJI trPEBPAqAETC,E B KtrHETtrqECHYIO,
Apyrze BtrAbr SHepruII, Har(, HatrptrMep, pelrrre]IoBcr(oe r{BJryqeHtre, yxoArrl
6ecuperarcrBerrHo r{ He yqnslByror B o6paaonauraz yAaprrbrx BoJrH.

flo seru.rrrue E/h orpeAeJrtrM rer{treparypy ua {poure y4apuofi BoJrHbr.
Teuneparypa ua {ponre y4apnofi BoJrrrbr orrpeAe;rserc.E:

(6)
Dq _ t2,r-w,



)rile pz- AaBJreHtre rra +poHre yAapHofi BoJrrrbr, paBHoe

D- 1 Er2_2(t+D{'

.a ()z . rrJrorrrocrr, na spoHre

p,:flp,,
l-

R - rasona.fi rrocroflrruan. flogcraBJlfltl n {oprrty.ry Ar.s reMleparypbl
.qeHr{e Pz w pz ua (7) r (B), roJryrrrr}r

q1 
- 

1-1 /E'\ -z1z: zEfi+Ly\p',)'''-'
Boartrrenr cpeAHee BlraqeHae E/pr=1030,.R : 8,31 '70? spe'epa7-r'.,il,0l1b-1,

rorAa

Tz:5,6.1020ri2 (r0)

Bnquo, \ro T2 AoBoJrbHo 6r,rcrpo naAaer c paccro.sHtreIn. Tax, lla paccro.E-

nvru;, 107cu or r{errrpa re}rfleparypa paBHa 5,6 .106 oI(, 
a na paccroflHuu 708 cu

1'z: 5,6 .106'K. B ra6l. 2 nplrnegeubr arraqeHtrE rer\rtreparypbrB BaBtrctrMocrtr
or llaaNrepa o6"nacrn r{ coorBercrByroqero Bper{eHu, Ba Horopoe Bon}Ia yctre-
uaer upoftttr oro paccrorr+rte,

Ta6ruua 2

(7)

(B)

3Ha-

(e)

5,6. 106

2,25.105
5, 6. 104

10?

5.107
108

10-1
2,5

10

tr4a $opnyrrr (10) HeJrbBfl rroryllrrl reMtreparypy B I{enrpe o6Jractz,raH

Italt [pI{ /'z->0, 1-z-, q.
B6r'waw qerlrpa o6nactu, o xotopofi BbrAeJl.Eerc.fi oHeprtr.fl' BoBHI{I{aror

6orr,ruze rpaAuerrrrr reMrreparyprr, 6.naro4apfl rleMy upro6peraer BalHHoe

Btlarteur,re yqer reuflottpoBoAHocru. Ecuu yqecrb rerlJlonpoBoAuocrr, To reil{-

rreparypa R Ilelrrpe o6rerta [oJryqurcfl KoHeqHofi [' orIeBuAHo, 6y4et 3lraqfi-
reJrbrro 6orrrue 5,6'106'K. flpunrepno ranafl lfie reMrleparypa uoryrreua s [5].

Mnorue panerHbre r{ccJreAoBaHu-fl ?fiecrnofi paAuaIIEIa Bcubrlrrex Tan}ne yxa-
3r,rlaror Ha To, rrTo TeMleparypa AoJIffiIIa 6urr, uopx4ma Aec.fITnoB MtrJrJrEoI{oB

rpaAycorr [7]. Harun peByJIE,TarbI, HaK BtrAuM, corJlacyrorc.fl c aTtrMtr BErBo-

Aarr,I.
Ilprn r,rcCne4oBaHI{I{ ror,tnol? CrpyttTypbl aMuCCutr (ycoBD aI{TI{BHbIx o6pa-

aorianprii A. E. Cenepuufi [1] orrtle.IaeT, qTo gMuccl{.s cocpeAoTorleHa B or-

AoJrr,rrbrx flApax uJrtr 3epHax pa3r{epo1f uHorAa He 6orree 3'10? cu. Taxas auuc-
.ct4fl. r) TerreFrtre HecnoJlbnrrx MuHyr Ha6flroAaerc.fi TaH]I{e B HarraJIbnofr. clranuu

IlaBIlr{rtrfl nclbrrrreg. @ugu.recxan uptrpoAa o6eux eMuccuft oAtr}IaHoIJa, a

I{errTpaJlbrratl qaCT6 O6naCreii, AaIOqux 3Ty oMUCCUIO, BepO.ETIIO, trNIeeT TetrI-

,IIep arypy r{rr"rrJ]troHbr rpaAycoB.

.)Jlt



I{aIt ur,r yrr{e orMeqaJrl[, rrocJreAyroqafl cragtrs paaBrrrfi.fl yBJroR Bcrrbrrrrr(^
xapaHTeprlSycrc.fl TeM, rrro rorrHr{ na {ur. 1-2 orxno}r.rrrorcfi BBepx, trptrrreM
AOBOJrbrro crrJrbHo.

flpe4cranzm ce6e cnegyroqyro Haprurry. B rrer{oropoM MaJroM o6reme aa
rre6orrruoft [poMe]nyroH Dper{eHu DLrAeJruJracb AoBoJrbrro 6onrroaa aHepru.fl.
Haquet paclllocrparr.flTr,c.s ctrJrbr'atr yAapr{afi BoJrrra. Ec.nu ara BoJIrra pac-
rrpocrpai{rrerc.fl B oArropoAnoii cpeAe, ro, Har{ r{ paHr,rtre ($ur. t-2), trJrotrIaAr,
cerleH[tr n norapz$uz-recxofi ctrcrer[e RoopAurrar B coorBercrByrotqtre MoMeHT6r
BpelreHrr 6y4er .roxrrrr,c.rl Ha rIptIMyIo. Oguano c rearelrrreM BpeMeHE BoJrrra
6yger aaryxarr,, [ flJlorqanb ceqeHfl.fi AoJr]r{Ha pacrtr rreAJrerrHee. gro cxanrercn
B Totrr, rrro roqltll 6ygy, Jro]Hrrrr,cfl Hu]r{e fiprrMofi. ,{pyrauz cJroBarrE, ETO 3r{a-
aII{T, qTO IIpfI}'Ia.fi C OIIpOAeJI0HIIbII{ IIaItJIoHOI{ AaeT MaI{CI4r{aJIBUr,rft pOCr Uno-
rqaAr4 cerrerrr,l.s ilprr ofipeAerreHrronr ,Bo, Tart xaH rrJrotr{aAb pacrer 6ucrpee
TO npuqrHor,i aroro r\4o)r{er 6r,rrr ueoAr,ropoAlrocrr, cpeAr,r, n notopoii
paclpocrparrrrercrr yrapHa-fl RoJrrra. flycrr ctrJrLHa.fi yAapHag BoJrrra pacilpo-
crpalr.rrerc.fl B cpele, n xoropor,i rrJloruocrr r{eu.rlerc.rl rro Bar{oHy

/r\-0
P: Pr (7)

Tor4a ;1Jr.fl paAuyca Spoura y4apuoft BoJrHhr 6y4eu nuerr [6J

1Bz
,, : (!-\o-B o- t-PLL-P.

\prl
flepennurenr ero B Tar{oM BZAe:

,',:(+)'" t^l*#],-, ( 13)

p 
- xapantepr.r,yer crcrreHr, HeoAr{opoArrocrlr cpeAbr, & a - trocrofiH,a.E c

paBMepHocTr,IO AJrrrrrEr.
B neprrxarblloM rranpaBJlel{utr uBMeHeHue rrJlorrrocr, Ma1ctrr\raJrr,Hoe, 11o-

Bror{y p a4ecr r{axctrI\{aJlbno. B ropzsoHraJrr,rror{ me EarrpaBJrerrzz trJlorgocrr
trocro.srrHa.n, cJreAoBare.nr,uo, p : 0. Taxuu o6paaorrr p : p(0) ecrr, rlyunqur
yrra 0.

flnornocm r,urxneit xpouocseprr, Eatlrruafi c Br,rcorbr 1,5.10s Hnt, Ao BErco-
rbr 6'103, [oArruHrrercfl pactrpeAeJrerrrc (11) co 3HaqeHtr.8Mtr pr: 4,2.
'1"0-Lze'c,l,t,-3 [B],a: L,3L.70? c,p,, P:u/r: max. p n upouanoJrr,E.oM
EarrpaBJreHr4tr paBrro

P : u l, cos'/. 0. (14)

Teuepr uo {opuyrau (13) r (14) naxo4uM 12 yAapHofi nonnnr n nepxneii
rroJrytrJrocHocrtr B 3aBracuMocru oT yrJra 0. Peeyrr,rar npencraBJreu ua {zr. 4
AJrrr MoMerrra t : 10 cex. 3ro cnoeo6pasEaff (zlrAEHarptrca) yAapHofi nonnrr.

cre4yer orrrcrurr,, qro rro r{epe roro Hart yAapHarr BoJrr{a ocla6eeaer, ua
pacnpocrpal{eHrle ee oHaSbrBaeT cl{Jrbrloe rjittrflr{rre MarHZTHoe lroJre, poJrl fto-
roporo rrrrr(an rre yt11sou. Teu ne Meuee, rr3 ypaBueuun (73) BZAtrrr, rrro He-
oAHopoAlrocrl rI"IIoruocrtr Molner o6ecueszrr ornJlor{ertre Brraqeuurr rrJroqalrl
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BBepx or trpfiMofi Ha Strr. L u 2. flpu arou ua6,rroger'rrze BcIIEItrIKtr B I{egrpe

JptEWi Ho c uo.irocoft 0,5 A 6yget OrHoCtrrLC.E Bce 6o[ee m 6otee I( BepxHtrIu

CJrO.trt\{ xpol{oc$epbl. }tpoue Toro, orItJIOHeHtre uJIoIIIaAII BBepx Mo}fier troJIV-

IIETI,Cfl 3A CqET TOIO, qTO 3I{EPTtrE BO BCIIbIIIHE BbIAEJI'IETCE B TEIIEHtrE IIEHO-

Tgporo cpaBIIZreJIbHo 6oilbmoro trpo1\{egtyrna BpeMeH[. ftax AoJIro oIIa BbI-

@ur. 4. <Izlnpnnarpuca> ygapnofi BoJrHbr AJrE cpe/{br c rrepeMeggoft rlJlorrrocrbro

neJl.rlercfl r[ fiaRoB xapaKTep Bbr,qeJre]rr{.8 - coBeplllellEo l{e-ficrro. 3to r:pe6yet

AOtrOJrrrtrreJr6Horo BbLECrlerlrrrr.
Otlrerzlr BecbMa trr{repecuoe o6cro.nrenrcrBo. 23 aBrycra 1956 r. n 10h7*,5

tro MocltoBcnoMy BpeMeHu Ea6rroAaJracb trptrMepuo sa 70 rpalycax or IIeErpa
Bctrblmr(a 6arra |,- c oqegb 6o6mzlt aMEcctroI{HLIM Bbr6pocorrr ($rr. 5).
Becrua ilro6ofibrrno 6nr.no npouaBecrtr o6pa6orxy aroft Bcflhlmr(z tr Bblflcurrr)
xapanrep ABtr)fierrtr.s trepeAHero xpafl aMtrccrloHrloro Bbr6poca. oraaanocr, uto
AJrrI Hee K :0,62, a BaB11ctrMocrB rryrtr rrepeAHero Hpafl ar{ucctrorrnoro B},r-

6poca or BpeMerrtr

I : 2,6. L05 tt'68 cn. (15)

Cor.rracno aToMy cooTHorrreHr{ro, 6nuu trpoIrBBeAeHhr pacqerr,r CxopocTr{ rr
ycHopenrr.E, Itoropbre upeAcraBJrerrr,r Ha {ur. 6 B BaBr{cuMocrtr or l. Mrr nugnu,
qro B Haqare tryrr cr{opocrb 6r,rJla MaJIofi E rro Mepe lrpoABuxteHtr.rl BrIepeA

oua Eapacrara. Vcnopegue E{e, Hao6opor, BEarraJIe 6r,rno o'reHr BeJItrHo' a tro
Mepe trpoABut6e1r.fr traAaJro. B qenorr KapruHa B IraureM rrpeAcraBJreHLII{ raHo-
na' Bcnnrurxa pactroJroxterra ran' arTo ocr, ee HaxoAtrTc'I rrpaHTtrqecna B o6racrl4
coJllrequoro Aucl{a. Ha6lro4aeurrfi orr6poc noftpr,rn oqerl], 6onrmoe paccro.rl-
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@ur. 5. Br4 rcnnmxr rI eMucuolrnoro nrt6poca 23 anrycra {956 r.
a-lOhl3tn,5 MooxoBcr{oro BpeMeEE; 6- lOh l6tn Mocxoscxoro BpeMeEE



rrr,re, rrro yHas6rBaer, IIo HpafiHei,i rfepc, rla rre6onr,uroli yroJl rre]rtAy er,o rlla_
enropueii II rrJrocnocrbro AtrCHa. Br,rrailxlrsar{lre me Mareptrr4, BepoETIro,
rrpoxoArrJro BAOJIB octr ]lcnbllrlxlr. Marr,re cl{opocrrr rr 6onr,urue ycgopel{gfi B
HallaJlblttrIll trotr{e}rT yHaBbrBaIOT }ra TO, rrTO Ira IIOHO.flr{ErtCrr IaB rlpaHTtr_
qecRr{ MI'IrOBerrHO [OAeIlcrBoBaJla oqe]rb 6onr,urag crrJra, 3TOT, rlpaBAa, eAtrH_
crnennrrit noHa cJryqaii, noauoxtlro, u trBlrtrercfi al{ctrepuMeHraJrblr6lt\{ rIoA-
TBeplr{Aellue}l BbrraJInElralrrr-a rrJIaB}rorTAoB upn nun.r-er[$ertre Bo Bcrrbrrrrnax [5].

u'/i!m.ttt'
u.li5cn'ceiz

l./0 ! tn
(Dar, 6. tr4anenc,r,ro cnopocrr4 (xpymxrr) rr ycnopesr.rr (xpecruxn) nepeguero] rpar

orul{cclrollfloro nrr6poca, ua6lroganucrocs 23 aBrycra 1956 r. B saB1rcrrMocrn or nyrn I

rlo4o6uoe cocro.EHtre cHopocreft ,t ycxope'Zft zueer Mecro AJr.E spyrlruB-
Horo rpory6epauqa, noroprrfi rra6nrogarcs 24 cettrx6pa lg56 r. B 16h54-
IIo MocltoBcltoMy BpeMeHu, IIocHoJIbIty AJI.TI IIerO SaBtrcuMocTb TpaeKTopIIrI leo-
Merpuqecfioro qeHrpa oclroBrloro ysJra or BpeMerrtr aHaJIorIaqHa (15), r. e.

l: lolT'n', lo: 1,95.106.

Oruer:zlr rar()fie zccJreAoBaHue E. (D. IllauorunuHonoft, n r(oropoM rroHa3a-
Ho' aITo trofiBJIeHtre 6orr,mzx SpyrrrzBl{brx BoJIonoH cotrpoBornAaercg ue6orr-
trrr{Mu BctrErrtrKaMu 19].

3to yxaanrBaer Ira ro, qro npoucxolr{Ae}rtre aMucctro}Ir{blx rn6pocon ua
BCIbIItrEK, APYtrTtrBflbIX BOJIOKOH U UPOTY6EPAHqEB OAIIO tr TO EIE _ BbITAJIITZ-
BalII4e Mareprtr tr3 lreKoropoft o6racrr clnuMalorquMc.fi MarEZTrrbrM rroireM.
Bce arir .EBJreutrfi, tro-BuAtrMoMy, no4o6nrr trJraBMozAaM, na6nro4aroquMc.E
l na6oparopu.Ex trpE uMtryJrbcHbrx pa3pflAax.

Cyurr.tzpyr ocHoBr{r,Ie peayJrrrarbr pa6oru,r, Morr{eM cnaBarr,:
1. Xpomoc{epHyro Bctrrrrrrxy Mo}r{Ho yuogo6ztr BBpbrBy c trpur\leplro rIE-

ruuApzqecnoft czunrerpzeft .

2. Vanrr, o6paayrorqre AaHHyro Bcrrbrrrrxy, EMeror oAHy opueurar{Ero or}ro-
czreJrbr{o troBepxHocrz counqa, qro yKaSbrBaer Ha BtroJrHe otrpeAeJrerrHoe
Irp ocTparlcTBelrHoe p acllpeAeJrelrtre Maf HtrTrroro rroJr.E B oHpecTHocTE BctrErrur{U.

3. IIo npaft;refi ilIepe B na.ranbuort craAurr paBBZrufi BcrrbrEnu o6nacru ee
onpylr{eua y4apnoft eonrroft.
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IIo reopur y4apr'rbrx BoJrH paccrr[rarra rerrJroBar DHeprtrfl, Br,rAeJlflrorqa.rrc.rr

no BcrbrltrKe (Er=7027- 1028 ape) u reMtreparypa. B qentpe Bcrrbrrtrnr{ relr-
treparypa, oqeBrrAHo, 6onr,ure 5,6. 106'K.

4. flo xapaxTepy ABtrir{euar{ BMtrcctrorrHbrx nr,r6pocor, DpytrTtrBrrbrx BoJro-

ItoH Ir upoty6epanrleB AeJlaerc.fl nErBoA, qro BrnraJIr{[Barrtre r{areputr trporrcxo-

AtrT trpaxrzqecnr[ tr{rnoBeHHo, T. e. rn\rtryJlr,c czJrbr, Tleftctoyroqurt ua uarepuro,
oqelib RetrItrH.

Tattoe ,rBJreHue arraJrortrqHo rrJraBNrouAalr, na6;rro4arotr{rr}rcfl u .ira6oparo-
pIIflx [pr[ trMnyJrbcr{Erx paspEAax.

B aarilro.reHtre aBrop Bbrpaffiaer rny6oxyro 6naro,qapuocrr, rrJreuy-liopp.

AH CCCP A. E. CenepuoMy Ba p.EA Becbrra qeHrrbrx aarreqanurt.

13 uas 1959 r.

Jlureparypa
{. A. E. C e n e p n r,r ft. I4au. }tprrncrorl actpo{na. o6c., 17, l2g, 1957.
2. A. E. C e n e p n nr fi. tr4ar. I{prrnacroft acrpo([na. o6c., 19,72, 1958.
3. T, B. [taeaqeBcrar, A. 6. Ceeepur,ri, ]'Iau. ]tprruutofi acrpoipna.

o6c., 19, 46, 1958.

4. A.B. Cenepnrrfi r E. <D. IIIanoIrEtrRoBa. llau. ltpnucroft actpo$na.
o6c,, 12, 3, L954.

5. A. 6. C en ep nnft. Acrp. rrypn., 35, Ni 3, 335, 1958.
6. JI. ?I. C e g o n. Mercgu rogo6rr rI paaMeprrocrr B MexaErrxe. IocrexRagat, 1954.

7. H. Friedman, T. Chubb, T. Kupperian, T. Lindsay. I. G. Y.
Project, 1957.

8. A,r. It o fi n e p. Connqe, r. I. I{JI, 1957.

9. E. O. IlIauorrrHuRoBa. I{an. Itpr,rucxorl acrpolpna. o6c., 18, 151, 1958.
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AItAAEM14fl HAYIT CCCP

I{SBECTI4TI I{PLIMcItofi ACTpooIrBI4rrEcHoft oBCEpBATopI{rI
ToM XXIItr, 1060 r.

OOTOMETPIIIfl COJIHETIHLIX BCIIITIIUEH

C, U, A6pantenuor O. E.,ey6oe, jl[. B, Ocuqn,If. B. Crneeue,utao,
Il. iD. IllattoLtl,nultosa, ,1,. ,lr. l\am

- flptlno4nrcx rfotouetpr'rsecftae KpI{BLIe [rrreficr.rBrrocru Lro n trJrorr{aA[ Bctr6rrtrer(
c 6ar.norr )2 (4 ncnwruxn 1gb7 r. u 10 Bcrrbrrueft tg5g r.), p.ryriru., cpaBHeRi{E (poroue-
Tptrqecl{fix fipr'IBrJx' troJlyqeHHBrx trprr I'IsMepeHutl HlruoSlrur,MoB, cE.srbrx ua xopouorpa{eHr-t (HpAo AH cccp, flaprraancxoe), ua soroc$.pro-*po*oct[epunrx rerecnorax
AOP-2 (HpAO AH CCCP, Curuera) n A@p-2 lfaO aH- yccil, Ituen).
.. I4ccuegonaHa poJrr uo6osHr,rx Martcr.rMyMoB rrpotrycrranrrn ([uar,tpon a pa3Jrtrq'brx

a{{exron, [prrBoAatrlux r{ cAnr.rry troJroclr rrpotrycr{aHrrrr {nmria.

PHOTOMETRY OII SOLAR FLARES, by ^1. /. Abrarnenko, E. E. Dubou,M, B. ogir, N' E, steshenko, E. Ir. shaposhnikiua and, T. T. ?sap.-- phot,omer,ric cur-
ves of llo intensities and areas oI flares of importanc e)-2 (4 llares in lg57 and l0 in lgbg)
and fhe resu]ts of the comparison of photometric curves, obtained lrom the measurements
o.t cinema-films taken with che coronograplrs I(G-I , and rvith chromosphere and.
photospheric; telescopes AFR-2 (simeiz), AFR-2 (central Astronomical (ibservat,ory
of the Ukrainian Academy of Sciences, Kiev) are given.

The role oI secondary maxima oI transmission of the iilters antl some effects leading
to the displacement of the passband were inves[igated.

Hacroaqaa crarbrr npeAcraBJr.fier co6ot ,,poAoJr]r{eEae pa6ornr ,,o cocraB-
JIeHuro HaraJlora {otolterpzuecHEx I{puBbrx Bcrrblmen r( trccneAoBaHue poJrtr
pasJrtrqHbrx saHropon, Bntr.flroqux Ha [onyqaeMhre r(ptrBhre. Ilepnnrfi r{araJror,
BnflIoqaroqmfi.a ce6s Bctrr,rmxtr 6arra 2n 6ou,me, Ha6nroAaBmuec.a n 1g5Z r.,
IroMerqeH B [1]. B uactoxqeft pa6ore noMerqeHhr Sotorr,rerpuuecruo npuBrrs
rlerbrpex BcrrblrrreH IrB qu cJIa na6.uro4anruuxctr B 1957 r. tr AecflTtr Bctrr,rme1 6aJr-
ila);- 2, Ha6rroAaBmuxcrr B 1958 r. Heo6xo4znro orMerurr,, qro Hexoropoe Bpe-
Mfi IIPUITJIOCb IIOJII,SOBATbCfl YCTAPEJIOft HUIIOIIJIEHHOfi, N PESYTTIJTATE 11ErO
rracrb r(arepzaJra oHa3aJracb BaByaJrupoBarrEoft, TaK qro I{3Mep.flr.b ero 6r,uro
AOBOJTT,HO rpyAHo. T4S pecnrw Bcrrbrtrrer{ aa 1958 f., rroABeprrlyrbrx sorouerpr-
'recxoft o6pa6orxe, ABe Bc[bIrIrnE lra6JlloAaJltrcb rra Rparo coJllreqporo Auc6a.
Tax naH cbeMna HarrtrHaJlacl ToJIbHo trocJle roro, Kar( 6H.[a saMesena Bctrblml{a,
B ruecrtr cnyqaflx {ororpa{zpotsaHEe Harraro rrepeS l-2 Murr. trocJre rroffBJre_
Htr.E Bctrblml{tr tr B qerLlpex cryqa.flx Harraro Bcrrbrmr{E rro reM zJrz uHr,rM rrpE-
qtrHar{ He BaxBaaIeEO COBCe}[,
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Ha6rro4euu.fi trpoBoAEJrtrcE Ha nr.reaar,\rer{HoM HopoHorpa{e }tl' 1 c r4Hrep-

Sepeuquour.ro-rroJrrrprrBaqtroHr{r,rr\[ {n.nrrpou, qei]rptrpoBarrrrbu\{ rra Jrrlutrro

Ho, c co6rlogenueu ueo6xo4lrr\{hrx ycJronurl (cxopocrb cr,er{Hrr, BeJrr,rrJr,rHa

oxcrroarrqurr, crarrAaprzaar{r{Jr u r. II.), orrcaHrrr,rx s [1]. B rrae 1958 r. Ha

nopouolpa{e 6Hn ycraHolneu rrrrponoyroJn Hbrli {unlrp )-OTl,I4'I-44 c rrrr-
ptrHofi rroJlocbr rrpotrycftar{rrs 0,35 A. O6pa6orxa Bctrbrrrrex 6rrna rporeAeHa
Ha rex lxe r{Hcrpynrerrrax r{ re}rrr ine NreroAarrtr, HaI{ i,r parree It]. B ra6l. 1

Ta6nrqa t

ItoopIlrnarn

3.VI 1957 r.

4.VI 1957 r.

21.VII 1957 r.

22.VII 1957 r.
(4.VI 1958 r.
l9.VI 1958 r.

{1.VII 1958 r.
{2.VIl 1958 r.
15.VII 1958 r.
13.VIII 1958 r.
16.VIII 1958 r.

22,Ylll t95B r.

14.IX 1958 r.
14.X 1958 r.

BperuE EaofiroAeHurr

14h00m-14h45m

1.2 00 -r2 48

L0 47 
-1.1. 

07

I t6 -t0 00
!.4 t9,5 -74 46,5

1.2 tt2 
-13 L4,5

t0 59 -13 32

t0 53 -11. 24

L2 12 -ltt 00

15 10,5 -16 iq.5
735 -923

L7 56 -19 2tt

11. 3I -12 54

803,5-815

t:
o

,II
I

ffa6-
rrc[a-
TCJIb

1lp rrrle.raIrHfi

Ha6lrogenzr e paa-
purax o6naron.

flnoxue ycJroBnE Ha-
6nro4enuft.

Ha6nro4eura B paB-
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Ha6nro4euza Ee oKoH-
qerrrl trB-Ba cnronrnofi
o6ra.rnocrz.

Crasnrrft nerep.

Ha6nrogeuua BeJrtrcr
cKBOsb qnppycbr.

Haqano upou)rlqeuo
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Aalorc.fl cBeAeHu.fi o6 lrcc;reAonaHHblx BctrLlrur(ax: Aara cr,eN{Itr4, r}peMtr Ha6rro-
AeHtrrr, 6aln, noop4uuar6l Bcubrmr{tr, ycJroBufl Ha6[roAeHufi u (FaN{trrufl Ha6Jrro-

AareJlfl. Mouenrnr Haqaila u r(oHrla Ha6rroAenufi (xax tr Bce trrorreuTlr BpeNreHrr
Ha rpa{nxax) 4anu tro MocxoBcnoMy BpeMeHE (U. T.+ 3h).

Ilo4uepxuyrrle MoMeHTbI o6oBr.raqalor AeftcrBr4TeJlrrlrr,Ie MoMerrr6r r{arraJra
tr fioHrla BCrIbImeH.

B rpa(fe <Ha6nro4atenr,D 6yr{Da I oaua.raer, rrro ua6rroAetrtr.fl trpoBoAtrJr
C. U. Ioraclox, II - T. T. Idau, III - E. @. IIIanoruHnHoBa, O - M. B.
Orupr,, C - H. E. Cremenrro, A - C. tr{. A6palrerrr(o.
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OIItr{CAHI'III OTAE JIbIILIX BCIIbImE}t

Orrucagug Aarrhr roJrEHo AJrE rex Bcrrbrrrreg, B norophlx o6uapymeubr rreno-

rophre uErepecEble oco6eHHocrtr.

t9 urcns t95B r. Bcunmna cocro.rlJla I{B prlAa flpxtrx Aeranefi. flpuuepuo
c i.3h nasuuaercfi ZITTeHcEBT{oe pac[upegr{e y3ila 5 u llnrxtenue ero rla cenepo-

BocroK B rrafipaBJlelrtrE It qeHTpy BcIrbImH[.
LL yrtotq 1958 r. B upoqecce pa3ropaptrfl ysnbl BctrhIInRtr pacmupfiJlucb,

a 6nlralerrtaruue +roxItyJIbr cJIa6eJIfi.

J. Z. /C,t7a,

@rar. 3. Itpurme pa3Blrrrra xponloc{eproii ncurrmntl 3 lrrons 1957 r. 
-";._iig

l2wrowt 1958 r. Boaurnrra lreAaJreno orItpa.E Co.nuqa. C 10h57m 4o tth03*
coupoBolr{AaJracb rrr6poconr. Cira.rara paBropeJlcff tr rrorac yBen -Z' a BareM

yaen 2.
16 anrycra 1958 r. OHoro Bl'yaet 2' orgonr.nofl or yaJra 2 u, ynenaunra-

.floB, HarroJr3aJr rra fr.fiTr{O A. BuOCneACTBrrfi y}eil z', trepel{erqaJrcfl }Ia loro-
BOCTOT(, [OorerreHHo crroJrSa.E c rrflr]Ia o. vsefl 2 repeueqaJrcrr B ToM ,fie rra-

flparlJlenrrr4. Ysen 3 flepex{erqaJlcfl cHarrara rla ceDepo-3atraA, B HatrpaBJleIrtru

It rrrrrrry, a BareM rra roro-Boctox. B 7h43D1 Ha ero rlecre ocraJrocb l{ecxoJrr,Ho

He.flllnrrx rorrer{. B 7h5t- ysen 3 orrflrr, crar .flpqe.

22 anrycra 1958 r. Vgnrr ncurrmntr pacrroJlolneHbr BAoJIb BoJroltolr. B ya.ne 3

na6nro4arocb ABullteutre. B lraxcur\ryMe flpltocrtr BctrLrItrHa BaKpLIBala o6a

fIflTI{4.
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HI,II BITIII I,ASBIITI,IfI BCTIEIIIIEIT
&.t'%4t

s
o

@ur. 4. Itpnane paaBr.rrr{E xpoMoc{epnoft
BctrLrmnrr 4 ilrcs,x 1957 r.

@ur. 5. Hpl.mr,re paaBr[rrr.E xpoMoc{epEoft
Bcrrar[rftE 2L urc;l.a 1952 r.

Ha{ur. lw2tpwaeAeHr,r
{ororpa{uu Bcrrrrrrren, a }ra

{ur. 3-16 Aar{hr rpadrrxr4
pasBi{rr,rfl Hatr6oree flpKux
Aerarrelt xp orroc$epubrx BCrr6r-

TIEH IIO trIITEIICIIBIIOCTtr tr IIJIO-

rr{aA}r. Itpuraa trHrerrcnB}rocTu

AJr.fl nair{Aor,l DcuErrxrtE /{aercrr
IraA npr{Bor:r rrJrorqaArr. IIo ocu
a6cqncc orJroir{eHo npexrfl, o6-
qee AJIfl o6otrx rpa+r4ltoB,
IIo ocz opAurraT mr(aJra r4rrTerr_

cIIBI{OCTeft AaHa CJIeBa, a lrrna-
Jra fiJrotrIaAefi - cnpana. tr4tt-
TeHCI4BHOCTtr BCIrbItrIeIt Bblpa_
ir{eHbl B eArrHtrr{ax r,rr{TeH0lrB-

HOCrrl cMemuoft co BCtrbrrrr-

Hoii HeBoaMyqeurroft o6nacrn
(1,r. n.) rra ror{ }r{e paccro.rrHrrrr
or rIeHTpa Ar{cna z D rori ixe
rroJroce [polycnaHtrfl 6tuu,r-
P&, qerrTptrpoBarrHofi rra JIrr-
rruro H(. flnoqagz BctrErrrreH

J Bbrpalnerrbr B enrrutrqax
0,5.10-o ^S, (u.roqa4r, 4ucna).
Mrr ne crrtrTaelr IleaJIrHhIr\rrI
r\{eJrr{r{e $lvxryarptr .frpnocrr{,
ItoTopble l,rolr{Ho 6r,rno 6rr uoJry-
tItrITB IIO U3I{epeEHbII\{ TOrIHar{.

Ha ocnusax, trptrJrox{eu-
HbIX K rpa{uxau Bcrrhrrrrer(,
ycJroBHo o6oeuaqerrrr: 1) o-rarr
BCrrbrrtreK - cIInortrEoft .repuofi
o6nacruro; 2) {.ronny;rr;r - Ba-
trITptrXOBar,IrrDrMZ rl6tacrxulr;
3) uarua - r{oHrypa}rtr c rorr-
Hoft Br.ryrprr; 4) notoxna -trpocro noHrypaMZ.

B clnau c retrr, rrro ual{e-
qailocb AaJrbHertmee pacruEpe-
nue $OrOueTpur Bcflr,rrreu c
trpzBJIeqeHAer\r AaHrrbrx Apyrtrx
o6cepraropllft, nann 6tuo upo-
BeAerro cpaDHeHtre peSyJIr,Ta-
TOB, IIOJIyqarcqtrxc.rl trpII CT,et\{-

ne fiErrootrJrbMoB rra pasruq-
EErX ArroTpyMerrTax, IrpE tro-
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(Drr. 13. I{puune pa,Br{rr.I' xpouocfpeprrot scu'm*rr 16 aarycra tg5g r.

MorqE pasHBrx zurep$epeuquor{Ho - lroJrrrpusar{troHrrr,rx {rnr,rpon (I4[I(D).
Ha szr. 17-22 rpr{BeAe,o cpa'Herrtre {orouerpuuuar,r* l{pzrrrx,'.uo-
JIYqEHHI,IX D PESYJILTATE USMEPEUUft XINO$ZJIbMOB OAIIZX tr TEX 

'fiE 
BCtrhI-

IIreK, Iro cH.ETLrx IIpu rloMoqtr pa3JrzrrHbrx utrcrpyMerrroB: rra nopouorpatle
Hl-l , xpoir.roc{epnou reJrecHotre AOP-2, ycraHoBJrer{Horr B czuezae, n
ua A@P-2 r.rrasuoii acrpouoMtruecnofi o6cepnaropzr AH yccp. flueurn,
clrrrrEre n rAo AH yccP, 6rrnu nro6eano trpeAocraBnenrr uanr D. A.
lyptouenro. Cparuenue rro*a,hrBaer, rrro AJrf oA,orutrHrrrx urrcrpyMeHroB
pesyJrbrarr,r uenrepenurl ropaSAo 60nee 6lzanu Apyr H Apyry, qeM B cJryqae
coDepmeHrro paSHr,rx ulrcTpyMeHToB.

Paccuorpurr paailuqnbre {anroprr, BJrz.Ercqr{e r'a oqeHxy .flpr{ocru Bclbrm-
ITU tr IIA PESYNbTATEI CPABHE}Iufi. fIPU $OTOUETPUAIECKUX UBMEPEHtr,fiX IIJIEEfttr
ur,r6upaerca naz6oree .frpKoe rlrecro AocraroqHo qerKo oqepqeHHblx yBJroB
RcuElmntr. HeognoanauHocrr, nm6opa y3Jra BcrIEIIrrxz z oco6eHHo Mecra uz&e-
pellu.E JrpKocrtr r{eBo3r'rylqeHlroro Aucr{a AoBoJIbHo czJrr,Eo cHaBEIBaerc.E rra
pesyJrr,rarax. B cuyuae HopoEorpa{a ril'-l, EarrpEr\rep, Ha rrJrerrKe yMeqaer-
ctr roJr6r(o uawt (-12') zao6paxrerrr{fl llr{cxa co;rrr.rqa, TaH arro orBrc1aEtre He-

348
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@rar. 16. Itpunne pa3BnflrE xpolroc(pepuoft scuElltrrlr 14 onra6pn 1958 r.

24.il. /9,t72.

w

It
dil.0

t
4

J
,
I

(Drar. L7. Cpanneuue {otouetpruecrtnx KprrBrrx Bcrlbrrlrn'l

24 n:ris.n 1957 r., fioflyqenublx trpl{ IrBMepenur xuuo{lrnruon

IIXrrHrr4p - cllErblx nalropouorpa@e E(l-l; crlllomsafi JIuEuE - A(DF-z (ClIMeua)

*<zg
a?

"3 urv

"vr"< w
&

tDlr, 18. Cpanuenlre {oronrerpuuecnrlx fipr{Bbrx BctrrlrtrRrr 3 nrons 1957 r.r trorrysellrlLlx
Irprr r4aMepeErn nltuo(Pulrruon

flyg6rrrp - cnflrhrx Ha fiopouorpaQe HI-l; crlrorrrEaE rrfiHelfr. - Ea AOP-2 (Ctrrrrers)

L)

200
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Boar{yrqer{Horo lrecra Arrcfta Conuqa trpr{ xBxreperrtr.rrx BarpyArrerro, arro ,rBtrr-
nocr, oguort uB trpustrrr, fiprBeAmr{x K pagrtrqrro rroJryrlsllrrn x peayJrbraroB.

Moxtuo 6nrno ontuAaTr,, trro nrr6op Beil[artrHbl rqeJur c]{JrbHo cKa]rterctl Ha

IlosyJrlTarax. o4uano lt3MepeHtr.fr (nr,ruonrrenHr,Ie, fipar]Aa, ToJtblto AJLrI oArroit
NCUT,TMXN) [OHA3AJItr, IITO IIPE tr3TIEIIEHIIU IIJIOqAAII qEJItr B trPEAEJIAX
pasr{opoD rr,r6pannoro yqacrr{a yBJra Bcrrbrrrrxra (4ocraroqHo oAuopoArroro [o
flpnocrtr - ycJrotstre, Horopol\{y MbI BcerAa crapaeMcfi yAoBJIerBopI{rb trpl{
nr,r6ope nBlrepfler{oro yuacrna) peByJrr,rar troJryqnslg" oAuHaxoBr,ru. I{err,

/0.w. /9572.

@rar. 19. Cparnerrue {orouerprauecnr4x nprrBbrx Bctrrrrrtrftr.r
16 nrou.s 1957 r., trofiyqerurrx uptr uBMepenr{r,r nraro(prnrllton
rIvEHrI'rp - clrErbrx 

"u "ol?oT&g-", f"ln*;rnrlo"omltaE 
nrErE -

rnr6zpanacr,, HoHeqHo, IraMuoro 6onsure Bepen olvryJrr,cutr rrJreunz (Szr. 23).
vuecrno orMerzrb BAecb, qro aepHucrocrb r(urrotrJreHnz, npzuenaelroft n
IIaCTO.Eqee BpeMfi AJr.E [arpyJra xpotuocsepHErx BctrbrmeH, oqeHb BeJrufta, uro
TaHlr{e oTpurlareJlr,Ho cl(a3brBaerc.fi Ha [oryqaeMbrx pe3yJrr,Tarax.

Pasrra,fl paspeuarcqafl crJra zncrpyMenroB Morfier ranxre rrptrBecrz r( paB-
Jrrqrro peayJrbraron Soror,rerpuqecxzx ralrepeuzft.

B cauou AeJre, ecJrz cpaB,uBalorc.fi peByJrbrarbr, floryqeHrrr,re c pagrtrq-
EbrMrr zrlcrpyMeEraMtr T.ilw C pasrtrqEErM 4Za{parlrupoBarrueM o6reHTrsa sa
oAtrHaxoBbrx trHcrpyMeurax, To Ail.E cryrrafi apxoft Aera,rrtr, noropafi pagpe_
rrraerc.fr c oArrtrM urrcrpyMeHroM u paBMasbrBaerc.fl c ApyruM, frorouerprr 4acr
paslrym BerzqrHy .Epnocrtr. Tax, npa rroMorqE xporvrocsepuoro reJrecxoua
A@P-2 pa3penlarorc.E AeraJrtr? 66nrmue Z' ,A*Z',5, n ro Bpetrfi HaK Hopolro-
rpa$ ttr-l 6ea gua$parMtrpoBau,.E Morfier paspemarb AeraJru nopr4na 1".
3to o6cro.areJrr,crBo ueo6xo4zuo yqecrb, rroroMy qro cocraBilerrze HaraJrora
6rrno aagyuario c yuacrrerrr aapy6elr{H6rx crauqar?, Horopbre zMeror rre ra67e
[]rcrpyMerrrr,r 14 r{e raHue {nrrrprr, naHffrftr cr{a6xteua cerr, o6ceplatopzrl,
BeAyrq[x rrarpyJ]r, coJrHeqrrbrx BcrrbrrueK e cccP. ttorga fiprlMer{.frrcrca sznr-
rpbr c paSJru.rHoft mwplzu.oit troJrocbr uporrycxarrz.fl, Tan?fie AoJIlnEbI [Oryqarr,-
c.fr paSJrutrHr,re peByJrr,Tarnr. flo EaltrtrM rloAoareraM, trpz trpuxreEerzz {urrrpa
c urzpzr'rorZ troJrocbr rrpouycItaHzr e 0,5 A apHocrr BcrrbrrrrHr,r B eAr{rruqax co-
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<.ltrr. 21. 'Cpannenrae (pororuerprauec(rx rpuBr,rx Bctrblmnr4 tg nrong 1958 r., rroflyseufihrx
trprr rrBMepeulut xuuo(fulrluon

.fIyHfiTHp 
-icanrblx Ha nopoEorpaQe HI-l; crIJroIrrHaE Jlrrsrls - Ha A@P-2 (Cuuena)

//

'@vr. 22, Cparneuue ipotoruerpauec(rrx rpriBtrrx BctrErmr(r 28 lrroun L958 r., rroJryqennrrrx
trprr rraMepeulrrn rrno(purruon

Ilynrrrup cunrhrx Ea AOP-2 (Cr,ureze); cunomnaa JruErrE - Ea AOP-2 (F(rIeB).

23 Ilanecrrs l(prrMcr{oit acrpo0[saqec$ofi o6cepBaropg!, r. XXIII
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ceArrero rrenoal{yu{eHHoro AtrcHa oxasblBaercrr rrptr}Ie}lEo Ha 20% 6o.[srre, -teu

ts cflyqae rprlr{eHeHtr.fl I'I[I(D c ruupunoit lroJlochr trpotrycxaHtrx n 0,7 A.
C,ire4yer Irr{erl B BuAy, aITo Houryp Jru}rzl4 Hoeo ncnrr1111eAaJreHo Ire Bcer-

Aa ur\reer Soplry oguorop6oft HpIrBoft. tr{cclegonautr.rr clenrpoB Bctrr,rIrrex, rroJly-
aregghrx sa ECT, tro1aBaJrtr [2], .rro atu ItllrrBbre.racro 6rrralor paBABoer{Hbrrrtr,

I Cgnur troJIocEI lllfl@ za-aa rie-
,
TOTIHOCTI4 TEPIIOCTATUPOBAIItrfl IIJIT{

uB-Ba Har{Jrona Surrrpa Aa}r{e Ha

neJrtrrrEHy 0,2-0,34 (r. e. uacro;rr,-
Ko, uro [crauonErc.fl qerKo BnA]ra

roHxa.fl crpyr(rypa xpouoc{eprr -
xpouoc$epnax cerxa) trptrBoAtrr It
TOMy, STO U3r\{eH"fieTc.fi HOilUqeCTBo

eHeprr4u, rrpotryqeHHoft {urrtpou.
3ro usMerrer{Ee oKaBbrBaercfl paB-

@rr. 23. Cpanueulre xpnuoii ,rp*ocrn y,.rra lrrtTIrrLIM B CIyqae paanzuUOfi {Oplmr
J\i t g.ux Bcrrbrrrrrr{ 16 aurycra 1958 r. npu xpuuoft HoHrypa Bctrblmfitr. Hauu

IqeJr.Ex 6rr.uo nogcur4TaHo u3lreHerrue npo-
o. - 1,8 X 1,9 rrm, (cnnounas ru,ufl); 6 - 1,0 X trycl{a}ru.fl Sz;rffpon c ilzpuHoitrX 1,t *uz (nyaHrup)

rroJrocbr 0,6 A trptr cABtrre troJrocbt

sa 0,3 A gra AByx paaJrzqHbrx nonrypor BcubrrneH (16 urona 7957 r. u 3 ces*
rx6px 1957 r.), nocrpoerrHbrx A. H. ftonarr ro ctrenrpaM, troryqeErrhrrr Ha

6CT (Szr. 24 u 25). flpxocru Bcrrrrrxen yMeHbruurracE, B oAHoM cJrysae rra.

L5o/0, a B ApyIolI cJlyqae ua 460/0.

@st. 24. I{ontyp Bcrr},rmr([ 16 urous tg57 r. (nocrpoerra Eo cflenrporpaMMe,

Oco6eurio Balr{Hoe BHaqeHue urreror uo6o.rur,re [raxotrMylrbr rrpofiycxar{itfl.
rlrlr,rpa. .{ta paannrx {unurpon oHu r\{oryr orcrorrrr, Ha paaHr,re paccroflHr4rr
or rleHrpa Jrtrr{utr Ho z zueru paarrrrrrHyro BelruarrHy. Ha {zr. 26-29 r]lr{Be-
Aerrbr r{ptrBr,re trporycxar{lr.fl Sultrpon: Sur. 26 - gila [trpoxoyroJrbHoro
tpunrrpa IOU UT-44 nocte yAaJIeIrE.rr uocne4uerYr mtraroBort rrJracruHrirr. ta

r-raJraAxtr {unr,rpa B o6cepBaropuu, $ur. 27 - Wrs l(uencnoro $unlrpa tr1't-46.
[3], drzr. 28 :* i\iln {unrrpa WT-46, yorauoBJreH}roro B Cuueuae, u {ur.
29 - gnr IlIfIO, rrororoBJreuuoro A. E. fn.urnapror{ u A. B. Cenepnr,rrr.
n ItpAO AH CCCP t4l.

,3nl

ronyveuuofi ra ECT)



00 0/ 0z 03. 6/t 05. 0a, 07.

@dr,25. Itorrryp Bctrrlrrxn 3 ccnra6px 1957 r. (noctpoeua uo cfler{riporpar{Me,
roryuernofi na BCT)

@rc. 26. I{puaax xpotrycrtarnrr uxpofioyrolbHoro .!lnLrI}a fOII IIT-44

355 o?&



@rit. 27, ltprnax trporycnalrl{E tfr,Iurtpa tr{T-46 (t(ueu, fAO, AH yCCP)

(Dnr. 28. Itpunax rpotrycmaHr{fi rfnnsrpa 14T-46 (Currleur)



Ta6rnga 2

Illrrpuua norocrr
nporycrrauua, A

Paccr. no6oqHr,rx uar-
cr,rMyMoB oT trelrTDa

no:rocu, .L '
tr{nreEcuBuocru tro-
oosHLrx MaHctrMyMoE,

uT-44
(Cuuena)

LtT-46
(Ituea)
vIT-44
(ttren)

frnr,napra r Ce-

Beprroro

0,51

0, 63

0,52

-1 ,6

-1 ,0
+r,1.4
+1,96

-1,05
+1,0
-0,88
+0,81
+0,63)

-0,47 |

-0,841
-1,241
-1,621
-1.941+',g2l'

0,9,,
2r7
0,7
4r3
I

t2
2,5

He onpegeaalrcu

B ra6r. 2 upune4enbr AarrHbre o tro6oqHhrx rraftctrrlryMax grrx Su.rr,r-
pou. B ItarrecrBe trptrarepa, rroAarepKEBaloqero poilb [o6osHbrx rvraKctrrr{yMoB
Ilpotrycftarrtr.E {unrrpa flptr tr3yqssru corHeqHErx BctrrilmeH, BbrtroJrrrEM,
cJreAyroqufi rpocrofr troAcqer. flycrt srlrrp trponycHaer B ro6osHoM Max-
cuMyMe 5 % csera rr orcrotrr Ha 0,8 A or qeurpa ilmHufi Ho. Torga oE trpotrycrtr?

Our. 29. Hpr.rnaa rlpotrycltaullfl r ro6oqlhre MancrrMyMbr {uarrpa llrnrrapra tr CeBepgoro
(r,re-aa uepeAepmru HeJrLBs 6r,rrio y,eperflo [ocrpor.rrr, RprrByro opooyruurru;

77o/o cnera or r-reBosrryqeHHoro AtrcHa. (ttouryp Ho oupe,qenrrJrcr tro ctreH-.
rpy, [oryqeHHoMy Ha BCT.) Ecnlr ine ],Ial{czMyr{ trBryqeHtrfl Bcrrrrmntr coBrra-
Aaer c [o6osH6rM [{arrcurryl\{o1\,r trpolycltauur sutrrpa tr .flpKocrb ero, HaI{ 3ro.
qaclo 66rBaer, s 7 pa3 rrpeBbrrrraer rrpHocrr, AucHa B qeHTpe Jr](Huu Ho, ro,
roJrLHo cKBoBb uo6o.rHr,rfi r{aHcarryr,r [poriAer 7 x 5 : 3596 cBera, r. e.
IIOIITII IIO.TIOBI{HA ROEIO CBETA, trPONYqE}IHOTO AJI,E HEBOSI\{YIqEHHOTO AtrCI{A.

,to t
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:B ocHoBr.rofi rroJroce npouycHarrlr.fl d)rilbrpa. Ha drur. 30-32 flcHo BrAHo, cro
pont uoSouHbrx MaHctrrlytloB r\{oineT oHaSaTr,c.fl coBeprIIeHHo paarnunoli B cJIy-
qae paailtrqHoft $opMbr nolrrypa uaryqeHu.fl BctrEImHtr r Ho. Ha {nr. 33, 34

BtrAr{o, qTo Ail.fl oAHoro tr roro fite KorrTypa BctrbIIIIHtr paSI{bIe, xoTfi tr oAI{o-

rzrrHbre {unrrpnr I,4T-46 (}tuencnuft u Crnreuacxufi) uporrycnaror paBHr'Ie Ko-

.JTrrqecrBa cBera. -flpHoctr, Bclrrlrlrxtr, olIpeAeJIeHHarI trpu Iroxlorqtr oArIoro
- 
^t tt
'lG.t.

---

05,f7 53 5! 60 0/ 02 6J 04 05 00 07 0l0B

,rDrrr, 32. Pom uo6o.Inbrx Marcrrrrya{oB trpotrycrarn.n {u.nrtpa I{T-46 (Crauera)
B crycae BotrLrmftrr 3 cenrr6pa 1957 r.

(O6o8Ha'reEr'rfi Te ?fie, qro r.r Ea 0m. 30)

.$unrrpa, 6y4er ua 19% 6ou,me, qel,r ra H{e Bertr.rlrHa? orrpeAeJreHr{arr rrptr
ruolrorqu Apyroro. TaH nart A,Trrrr{a qoJrHbr r{aHcuMyMa rrpHocrrr Bctrbrrrrr(tr Nre-

Hflercfl co BpeMeHelr, To B Tou cryqae, HorAa rlpuMerrJrlorc.g pa3Hbre {unr,rpr,r,
l\[oiI{HO IIOJIyqtrTL paBHEIe SaBIICI{IIOCTtr fipItOCTU OT Bpel[eHu, trJIOXO OTpaHtaIO-
'ulrre trBMerreHtre co BpeN{eHe}r rroroxa [BJryrteutr.fi n Ho, zAyr{ero or Bctrbrmr(tr.

14a za;rornenHoro Bbrrrre cJreAyer, uto $orouerpurrecxue HptrBbre oAHtrx tr Tex
?r{e BcIlbImeH N{OIyT 6nr:rr, necnoJrr,Ho pa3Jrr,rqHErMlr AJrrr paBHbrx rrrrcrpyMeHToB.
llo-nr4zmouy, paBHr{r{a s 25-35% or uauepeHuoft BertrqtrHbr Aor}fiHa cqtr-
Tartc.q BfroJrr{e 4ouycrnuoii. Ognano, TaH r{ar arr{ nptrBr,re Bce }fie Moryr oxa-
Barr,cfl rronearrbn\{tr AJrfl pflAa reo$ualruecxux trptrJronter.rufi (clr., uaupulrep,
,[5]), uu cqlrraeM ueo6xogunmnf npoloJ]]r{urr, pa6ory rro cocraBrrerruro r{ara-
.Jrora {oronrerpu.recKE\ riptrBbrx Bcrrbrrrrert, na6rro4anruuxca Ha paBr{rirx
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pacltpeAeJ]eHr{elaReprgu, upollytrIeEnoit or.rrr,TpoM, IIIrA HeBoBMytrIeEIroro AucBa; 5 - 

pacflpeEereHfle-
aHepnHII, DpoflyrrleHoE rDrrJtbTporI, I(JrE BcnbImI{I{

<Dsr. 34. flpouycxanze rlr.rrupa tr{T-46 (Cruena) n cnyvae Bcrr&rmltu 16 rrozs 1957 r..
(O6oBEaqeE[s re, qro E I{a otr!,. 33).
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o6cepBaropuflx Ba BpeMs MfI. IIpu arolr sau6onrurzft uurepec trpeAcraBI.slor

Marepuanbl, noilyqeHELle Ha oAHortrIIHbIx trilu 6iltrBHtrX Apyr Apyry urrcrpy-

MEIITAX.

Brrparraeu 6naro4apnocrr, H. B. Io4onnzltoBy 3a tro11oqb B o{opMyteHur,

MareptraJra.

Mai 1959 r.
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AHA,4EMtrfr HAYiT CCCP
,I{3BE CTI/Ifr ITP EIMCH OIA ACrP OOIIIB I4TIEC IT O trt

Torrr XXIII, 1960 r.
oECEPBATOPT4II,T

PACIPOCTPAHBIIUE I4 A'ICCMIAUITfl BOJIH B XPOMOCOEPE

0. E. /\y6oa

PaccltatpnnaroTcrt paBruqHbre rl{trbl BoJrrr, ,o,rrrr(arcqlre npr,I fipoxo*{/{€Hr{rr Eepc3
xpouocrfepy altycruseciu'Ix IxyMoB, rereprrpyelrbrx B r(or{Be}irr.{nxoi,i aoue Co;rnqa. floxa-

'BaIIo, qTo yqeT l{arl{flTHoro troJIE Ee r'I3MeH].IT cyuecrBeuHbllt o6paaom oqeg1y BeJrzqng6r.oHeprrr[, ntr4er.nrotrteiicfi trprr llrrcclrrrarl]rrr Bo,[rr B xpoltocrfepe, cgeJragrrym anropor.r r [1].

TI-IE PROPAGATION AND DISSIPATION OF WAVES IN TFIE CHROMO-
SPI.IERE, by E- E. Dubou.- Different [ypes of naves, originat,ing rluring the passage
through the chromosphere of acoustic noises generatecl in the solar convective zone, are
'considered' It is sholvn lhat the magnetic field rvhen tal<en in accounL does noL essenbially
'change the estimat'e of the value of cnergl.', proclucecl during the dissip:^tion oI rvayes in
the chromosphere, nhich the aut,hor found in. [1].

B npe4rrgyqeft pa6ore [1j asropoM 6rrna c4era]ra trorrhrr^a o6r,.ac,z* Ha-
rpeB XpOMOC$epu trocpeAcrBor,r [l]rrxoArrrqwx v.3 noHBeHrtrBHOft 3oHr,r cO"nnqa
ROJrI{ c}Haru.q, [peBparqalorqtrxc.n I{a rryrr{ B xpoN{oc{epy B yAapribre BoJrr{hr cJIa-
'6ort znrenctrBHocrtr. B yraaanuoft pa6ore 6r,rno orlte.reuo, uro trpzcyrcrBue
n xpouoc$epe NrarrtrrrHoro rroJrfl BEIBrrBaer Heo6xoAtrl{ocrb norloJrHureJlbgoro
paccMorpeHrr-s' MarHlrrlloe rroJre AoJrlnHo npuBoArrrr, r{ BoBHunrloBeEuro He-
cnoJr6l{trx ruIIoB BoJrH, O6"rragarorqlrx paSpblBauu cra6oft trHTeHCUBHOCTtr.
flpe4crarnaercrr zlrrepecr{br},r paccMorperr, Borrpoc o coorHome'ur4 Me}fiAy
p a B JrurlHbrMtr BtrAaMI4 B o JrFr, cfro co 6nrrx uep en oclrrr ouepruro or It oI{B eHTZBrrofi
Bollrr B xponroc$epy. B 12) or1,reqerro, rrro B noHBeprtrBrror? BoHe orBoA DHep-
rlltr AorI[(eH rIporICxoAI'ITb B oCHoR]Io]I 3a cqer gByKoRBIx BoJrrI, TaH r(aH rrrApo-
tr{arr{trrHbre BoJrrlhr u oroft o6lacru uano as{exrrlBHEr, rrx cHopocrr, 3Haqtr-
TeirLHo lvlelrbrlre cHopocrrl BByHoRrrrx sonH, floarouy rrrApoMarrrrrrlrr,Ie 6oJrlrrr
rre roJl,I{Hhr yHocurr, },rHol.o sHeprtru I{3 o6flacrtr ryp6yreurnocrtr, cB.sSaHHOft
'c noHBeHr{Zeii. o4Uano cnopocrr, rtrApoMaru[r]rbrx BoJrrr pacrer c B6rcorofi
ropaBAo 6r,rcrpee, arer\r cHopocrb BByltoBbrx BoJrH, n rra HeHoropofi Bbrcore cpaB-
IIr{BaeTCfl C rre}o,

B rpucy'rcrBlrrl Marlrlrrr.roro rroJr.E N,roE{Ho o}fitrAam, qro npr[ pacflpocrpa-
HerrEtr sBynoBhrx BoJrrr BBepx HetrpepbrBHo o6paaylorcfl m tuapoMarHurr{Ere
-BO.rIHbr. B cauolr AeJIe, paclpocrpaHerrr{e BoJrrr B rrpoBoAfirqeft cpe4e rrpouc-
x0AI{T TaI{trN{ O6paaou, rrro Bce BpeMfl BErloJrH.geTc,fI coorHorlreHue [3]

Wn * Wo:'14/'n,
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TAe W h- nr{He rrrqecxarr, Irtrlr-luoreni{rraJrbHarr fr Wn- N,rarHrrrHafi guep-

rur. Marnnro-rtrApoAtrrfalruqecxue tr BByr(oBbre BoJrHbr cocyqecrByror, o6plr-
3yfi Tarr EaSbrBaeMyro r{ar}ruTo-sBynoByro BoJIrry, noTopafl He .EDJIfieTcfl Etr
rrr{cro npo4onsuoii, Htr qlrcro uonepe.rnort. r{acm aHeprtrtr ABtr,fientrfl trepe-
I{octrTcfl trocpeAcrBotr trepexoAa Huuerzrrecnoft aneprur B rlorer{qllaJlbHyrc,
qacrb - rrocpeAcrBolr trepexoAa B sHepruro r{afHtrrHoro uon.a. B [4] uoHa-
B&Ho, 1119 BoJrrIEr paaruqHbrx rtrrloB 6ylyr pacflpocrpar{.rlTr,c.fl Bo ncex }ra[paB-
.Jrerlrlflx, O4naxo Bonpoc o ror{, xanlpacupeAelrtrerctr [o HarrpaBJrerrrr.arr gHep-

rrr.fi BoJrrr, coBAaBaeMr;rx, rralp[t{ep, BaAalrHr,run Hone6antrfir,rtr ortpeAeJrerluoro
orpaHrqeHHoro yqacTHa cpeAbr, Ao ctrx trop
rre paccr\,rarpr{BaJrcrr. B nactoxrqee Bper{rr
paccrltrTaHo TOJILHO, R I{aHr{X HaIIpaBJIeHI{.fIX

II c HaHr{]\{tr cRopocrr{rri{ N,roryr paclpocTpa-
IrtrTlcrr RoJrI{bI, Ho IrI4qeIo IIeI4SBeCTHO O TOM,

naH pacupeAerirTo.q oHeprtr.fr ABr{}neHr{fr [o
paBrrtrqlrbrM TZrIatr rJoJrlr r{ IIo lIalll]aBJlerlzfi]r
ux paclpocrpaHeHrrfl.

Paccuorpulr Sur. 7, rge II - Harrp.rr-
irteHHocrr, MarllLrruoro trofltl rt Z -ruexo-Tolloe rrpotrBBoJrbrroe Harrl]ar]Jreur{e. flpe4-
.cTaB[Ii\I Ce6e, UrO B lortHy o npr.rnrro noa-
rUlrlqeHue, BbI3Baltulee [epe]IerqeHtre DJIe-

lrcHra cpeAbr ts rorrny .zl u o6paruo. Taxoe
lclleMeil{eHue Mo?ner 6r,rrr, paccLrarpEBaer\ro rran ABa rrepeMerqeHufl - BAoJrb
rronnOA'u [ouepeH rrors OA" .Ilepelrerqeutre BAoJrr, uora 6yger [epeAaBarr,-
c.a yrpyrr{rrtr cr{Jrar{rr cpeAbr B BtrAe upogotr,uoii BoJrr{br (aryHa). flepeueqeuue
trie OA" Taxlxe 6y4er nepeAaBarrcrr ytrpyrul{E cuJraMtr cpeAr,r, Eo, npoMe
roro, o6paayerc.E Lr rlolepe{rroe r{ rrpoAoJrb]roe BoBMyrqeHtrrr MarutrTuoro IroJIrr,
IlepeAaroqze ABr{}neHrle 3a crreT rrepexoAa qacrr{ HtrHerzqecHoft suepruu
i{IruHterrtr.E B A}reprr4ro r\rarrrr(Tr{oro rroJrrr (aueprlrro, SarracaeMyro [prr
c7{r}14r0 cunonor,i iluH:,llu, [poLIcxoAflrqerr u 3-3a a{semra upuHree}ruocru).
'lanlrru o6pasou, Bce llaclpocrpauelure BoJrrr trepea clreAy rra caMoM AeJre
lrpotrcxoAIrr [ocpeAcrl]olr o6paaonaHtrrr B ram4oit ee roqKe HecI{oJIbr{trx
OJreMeuTapHbrx BoJIH, arraJrorarrHor,rBBecrrrolry trprruq[rry frofirenca B orrrune.
'I'onr,xo 3Aecr, 3To ltlteer He arllcro Sopuanr,uuit, a nparuoft $naz.recrtuft cMr,rcJI.
I4a 'rr.rclo 'HaarecrBer.rHr,rx Snau.recrtux coo6patneunlt r{o}r{Ho oxrrAarr, rrro or-
IIOCtrreJIrrHa.E trrrrerrctrBrrocrrr BoJrrr, RoSHtrrtarorqt{x nptr arolr, 6y4er oIIpoAc-
-iIflTbCtI Tet\{, HacHoJIbIto cr4JIbIIO t[aIrrZ.THOe IIOJIe,

B [4] 6rrno [oHaBaHo, qro B [poBogaqefi cpeAe rrptr Haruqur r{arHurr.roro
II0JITI l\,r0ryT pac[]locTpaH.fiTr,C.fr Tprr Turra BoJlrr: MarHtrTo-rr4ApoAzHaMtrrrecHa.E
BOJIHA I{ YCKOPEHIIA'I I{ 3AI\IEAJIEIIIIA,fl MATHUTO-SBYKOBrIE BOJIIIrI (CXOPOCTU

VA, V+ u I/_ cootnercrBelrHo). Cropocrr, zx paclpocrpaHeHtr.rr BaBtrcEr or
rra[paBJrerrtr.rr orHocrrreJrbr{o MarHtrTrroro troJr.rr ($ur. 2).

PacupocrpaueHue cila6brx paapr,rBoB rrpotrcxoAur co cxopocrxuz, 6nus-
I{ITMI{ r{ CHOpOCTrrr,r vA,v+vv_. B HarrpaBJreutrrl BAoJrb MarHr{Trroro noJr.E paB-

llr,IBbr paclpocrpaHflrorc.E B BtrAe o6r,r.ruoff ruApoAEHaMz.recxoft y4apuoft ao;r-
,nrr (napalneJlLI.IbIe nolnrr). florepex rrorr.rr pacflpocrpar{flerctr rar( }raBr,rBaeMas

(Dlrr. t. Paaloxreure Boarllytr{e[rra,
BbrSB&Brrrero IIepeMeqeHIre oJIeMerrTa

cpegr{ B rourty A
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treptreHAllnyJr.Epr'ra.fr yAapHarr BoJIHa tr, I{aKoHeq, B Apyrtrx HanpaBneHurlx
pactrpocTpaH.fIIoTc.fl rral{JloHHEre yAapHLIe B0JTHEI, rtoTopr,re ,IBJI.flIoTC.E rlacTurl}Io

trpoAoJrbHbrrrrtr !r qacTrrqlto cB.flSarrbl c TaHreHr{traJlbr{blrltr pa3pbIBallll, Tasreu-
quaJrr,Hbrx paBpI{BoB }rbl B Iracrorqeft pa6ore He paccr{arpuBae}I' ran KaIt

@:,l,r. 2. Cropocrrl paclpocrpalreur.rrr pa3Jlrrqrrblx rrrrloB BoJrrr

o) u : 0,9 c; 6) c == 0,9 u; Off - HatrpaBreHlle ManHrrrHoro [oJrE;
cHopocrB BoJrrr, pacnpocrparrErcrqr{xcs rToE yrJrorr 0 H MarrrurrroMy norlo,
lpoflopqIIo]raJrbIla paArlycy-Ber{Topy, trpoBeileHHoNry u3 naqaJra HooplnrraT
IIoA yrnoM 0,qo nepece.reHurr eto c coorBercrryrcueii fipnBorl; Y -, Y nnYa
-coorBerorBeHHo cHopocrll aaMeAneHHofi sDyHoBo!-r, MarHuro-rHtrponHHar\rH-
.recHofi u ycrtopenuoir sByfioBoii DoJrH; c - cHopocrL sByHa;u : #: -y t!ftp
cfiopocrr, lrar]rrrro-rrrnpoAiluaM[qecroI BoJrEH, pacnpocrpausrorqeficR n[onr

MATHI,{THOTO IIOJIS

oHpr He BbIStrBalor lrafpeBa, cB.ESaHHofo c cH{LrrlaeNrocrbro fa3a. Mo}r{Ho Br{-

AeTb, rrTo AuccDlar{Err SrreplEu r,r HarpeB raSa rraHJroHHr,rMtr yAaprrbrMtr BoJr-

Harrpr 6yAyr rrpolre?r{yroarrrErl\rtrr }re}r{Ay cJryqnsorr, trapaJrJreJrbr{brx rI [eptreHAlr-

ItyJr.EpHbrx yAapHblx BoJrH.

Paccuorpzu Koo$$trqtreurrr rrorJroqenu-rl AJrrr ortrx AByx cJlyrlng".
1. ,(ua cra6brx rrapaJrJreJrbr{r,rx yAapr{brx BoJrrr, pacnpocrpaH.flIotqtrxcrn

Kafi o6br.rHafl. cila1afl yAapHaf BoJrrra, rrolr{Ho I{arucaTr, [5], .rro cHaqoH arrrpo*
trutr Ha {poure yAapr{oii BoJrHr,r cocraBJr.fler B pacqere Ha rpar{r{ BeqecrBa

(2)

lAe tr/ - yAeJrbr-rbrfi o6reu, pt v pz - AaBreur.rfl Ba r{ trepeA {ponrou. Bnrecre'

c aAtra6arofi llyaccoua pV"': const ero Aaer AJrrr cna6ofi yAapHofi BoJrllbr

c.neAyloqrft HarpeB rrlrfl rrlloxoH{[e]r[rr {poura BoJrrrbr:

h:r^s: -###: -#31#N , (3)

fla 'l cJfi, tryrr{ BoJrHr,r

dw : hp,

rge TV - troJrHafl gHeprrrrr yAapuofi BoJrHr,r.

Itoo{rpuuueHToM rrorJrorrleHr4a Mbr cqrrraeM Beflrqr.ruy

t^_ dF _ dW _ ph,"FIYW

A's : - ,;, (#) ,(P, - P,)u,

(4t

(5)

t6r;7
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(,F - uorori auepruu) r'I tloJIaraeM, rlro

Ws: pouzuto: Foto, (6)

rAe B nprrBeAerrHblx {rc,puynax [/ - cttopocrs (rpoura, p - AaBJreHue,
p - rtJrorHo c'rb, V - yAeJILr{IJii o6telr, LL - cnopocrb BerrrecrBa Ba {ponrou,
/o - upouemyror( BpeMeHrI, xapaltreplrayrorlufi Hpyrr{BHy {ponra ({rar. 3),

l+-to---4

@ur. 3. I{yr ygapurrx noun

r'I T - oruoltreHlre rerrJroeM1ocreft. C.I14Taercfi, rITo ,o xapa(TeptrByeT HBaBIT'

.nepr.roA BoJrHbr:

V.lIttbIBa[, .tro

Uto -)',
rAe c-cHopocrb BByIta, troryql4M

. tllczAVltL:T-w.

Mz yc:i:onufi, p(U-u.):poU fl U:c BbrqucJrEeM

r{MeeM, rroqcraBrrafl (3), (4) rn (6) n (5),

t - 'l*L u
tuo - --12- @4- t

trro rlpu /o : t0 fr \ : b/, gaer

.l,ufro: 6-F .

Brrpaxteulre (9) conua4aer c Br,rpa)fienfler\r, troryqeuHbrl{ n [1] urs yAapubrx BoJrH

c paBpbIBoM cra6oii uHreHor{Buocrrr, pacnpocrpanrrroqfixcn \pfi orcyrcrBul{
MATHI{THOTO IIOJIfI.

2. !\m cna6rrx reprelr[r4nyJrn t6l

(10)

IAE

7A.S:

P.:P+#@:P+IM (tl)

(p* : H2l\n - MarHrlrrroe n p - rasoBoe l{aBfieHl.le). lrptlrreM aerllqrHa
^r: Hrlpr: Hrlp, rptr trpoxoxrAer{rrtr {poura He MeHrrercn (ycnonrae rrpuxJre-
eunocru). l{u{tfepenqtrpoBaHr{e Aaer

rpHr,rx yAapHr,rx BoJrH trMeeM Bbrpa?fierrue

(LV)a /0p. \
- n \17i)s,

pc"
p \'

(7)

LV-T- I1 OROHqaTeJIr,Ho

(B)

(e)

02p"t_02p2, 3 vz

avz avz'4nva It2)



rITO BIteCTe c PV^( : CO11S|, 11agr oI{OHqaTeILHo

L* -^l 
(f *1) Lvs -. , L LVB

-n:-T Vr--pi7 yz p".

llycts MarHrrruo-rr.rApoAr{rraMtrqecn ar cr(opocrr, V,+ : H [ Zrr-;p.

\v p : cz w pnv : H2l8n? :7 
f 2v2a, ro

r* _ (T I t) cztrt/t t v\we t. , t^

- 
tL : li2vt -I- 4 W : tt1-Y tt2'

Coornerctseuuo xoe{Sr{qr{eHr norJrorqeutr s k : lt, I ltr, rge
q-L4 rz

I, 
- 

I I ^ "
'ut - 1'z to w

,L'vzAunz: 46_7, w '

Uz : cz +V\.

BoJrrr 6eB yrreTa Marur{ruoro rronfl, HarlAeM coorrromeHr{e

k _ cz . c2 , ,VZA cz

T;-Tt, VE-rDW''tn,

u,TN

(13)

Tax nax

(t+1,

(r5)

(r 6)

( r7)

(r8)

trprIrIeM

,(na cparnerrns c ll.accqrrraHHbrM y?fie cryqaeM IlacnpocrparrerrtrFr )rAapHhrx

rge IIJrn r4AeaJrbnoro oArroaroMlroro raaa B :6lf * t:2,25. lB cnyuae,
ecJrll Maruuruoe rroJre cra6o, Ve4c n U :c, cfU -1, VAIU ( 1, ran 'lro
orHoltreHr4e kfko 1twzxo H eArrr{r{qe, [oroMy uro nepnrrii qileH paBeH eAtrHrrrle,
a nropofi qJIeE oqeHb uan. Ecnra MatHr{THoe IIoile oqeHE cI{JEHoe, V,+* t
fi U:7a. Tor'4a lr nepnrrii u uroport rrJreuEr MaJrr,r ro cpaBlreurrro c eAr.r-

Hr{IleIl, T. e. fiptr oqeHL cIrJrLIloM troJle HarpeB nepner{Ar4r(y.nfrpr{brMH BoJrHatrrrr

IIe CyrqecTBerreu.

C. tr4. Crrponarcl{ItM [7] 6uno [or{aaar{o, arro r{e}r{Ay paapbrBaMtr pa3Jrururbrx
rl,IrIoB Moryr cyrqecrBoBarb r{eflpepbrBHrre rrepexo[br. Erlr nepexoAr,r oco6enno,
Bepofl THLI, rtorAa r.{3MerrfleTcfl yrorr Me}r{Ay rralpaBJreHueM pactrpocrpa-rrerrr4a
tloJrrIbI r{ MatHrIrIIbI}I troreM. tr4a nepneugflr{yJrFrpHoii BoJrrJ];r Moryr, rraupr{Mell,
o6paaori,Inarlcrr ycHopeHHarr r{ BaMe4rrerrrrafl }rarJrorrrrbre yAapHBre BoJrr{br

t,r Hao6opor.
LIa ocnosarrurr oliaBaHHoro BBIIrre Mr,I Mo)rtel,r olrrtrAaTb, rlro yt1g1 Marr{rrr-

rrol'o lloJrrr He ilrerrfleT cyqecTBerrrro BeJrr{qurrrJ A1.1ccr([aq[rr SHeprHrr yAaprrLrx
noJrH, TaH Itali Ar{cctrrtaqrrr [apaJrreJIrHbrx BoJrH ocTaerca raltofi ]ne, a AJIrf
IIepIIeII/ItrI{yJrapHblx BoJrrr oHa paBr.ra uJr[ MeHr,me, qeM Ar{cctrIlaqr.rfl rrapaJ]-
.IIeJrr,HErx BoJrrr, B BaBr{cr{MocTu or cooTrrolrerrzfl cxopocrefi V,1 fr. c, Pac.rerr,r
fronasr,rBaroT, qro r{alr{rrTo-rtrApoAtrHaMuqecr{afl cltopocTE, 7n ocTaercfr [o
6onsmux aLrcor (H xpouoc{epe) uenr,meii r.rrr cpaBrrr4Mort co cfiollocrbro
38;16n a.

Paccuolpnu, rre rrllor{cxoAr{T rrtr }1atr6oJrr,uee BbrAeJreHtre gHepxrrfi npi]
IIeI{OTOpolr fipoN,re]r{yro lrrroM SHaqei.rtrtr Hallpax{eHufl IroIrfr.

Jbl)
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Or Malnu'rHolo noJIfl BaBrrcrrr roJILHo BeJIr4qI{}Ia V n, tsygenr trcHarb

MaI(cIrMyM BeJlr{qr{Hr,r k: / (A). .(ta aroro nai,iqem BHaqeHtre ff w rrpupan*
rrfleM efo HyJrIo:

d.t, : _Q + af/, M -(Bp + Ail.rl. .dv (D -y y1"/, '

dk::0
du

M (D + A):nln@D I Ms),upu

orr(yAa

(22)'

.{,rn u4earr,Horo oAHoaror\{Horo laBa (^{ : u/u, E : n/s) r\{axcu}ry}r rlMeer.
Mecro trpv. H : 0. flpr ornJroHelrrrflx or aroro ycJroBrrrl, Harrptrr\{ep B cJryqns
troHtr3aIIatr raBa, r,IaHcur{yr{ BtrrAeJre}rrr.fi alleprr4l{ 6y4er coorBercrBoBarE.
y*0 u H1-0.

Hanz.rue r{arHurr{oro noJr.rr AoJr}r(Ho optreHrupyrorqnu o6paaoM BJrd.flTr.
Ha pac[pocrparreHl{e ronn. B [1] noriasauo, rrTo Ar4ccr4trar{\r.rr yAapEbrx BoJrH

MorJIa 6r,r o6ecue.rarb lrarpeB xpouoc$epr,r. Moxruo olntrAarb, qro orl{].rtr Hre,

BoJlualrz yAacrc.tr o6ll;.acrrrrb u ua6nro4aelryro B Ho rounyro crpynrypy xpor\.ro-
c{epu. floatouy[npeAcraBJrrlercrr BrroJrHe ecrecrBeuHori csssD Me]nAy ror.rrtoft
crpyxrypoii xpolrocSeprr n JIoHaJrr,Hr,rlrr4 MalHlrrIrbrlru rroJr.fir\{rr Ha noBepx-
Hocrtr Comrqa, Horoparr rre,qaBHo 6nrna o6napymeua B. E. Creuauornrnr [B].
Ecrecrnenuo o6r.scusercrr raxlne xorrqeo6paararr crpyxrypa 6oree Harpe-
Tr,Ix cBerJrLIx nlecr s6nuzv JIoHaJIrrnrJx rvrarHtrTrrr,rx rroJrrocoB [9J. l[eiicrru-
TeJrr,Ho, corJracHo cI{aBarrl{or{y paHee, r'raHotrMyrf cBerreHtr.tr (nan6onrurzfi ua-
rpen) ilormeu coorBercrBorrarb IreHoropoMy otrrulraJrbHoMy BHaqeHtrro Harrp.s-
IfieHHOCTI{ IITaIHI4THOIO IIOJl.fl, BaITUC-flII{e}ry OT tsbICOTbI, Tel{trepaTyphl, a AJITI H.a-

KJIOITHbTX BOJrrr, IIO-BTTAtrMO]ry, Tanffie i{ oT rIatrpatsJleHufl pacnpocTparleH.hfr
uonrr. B HaqecrRe rrpi{Mepa Mo?r{Ho rrpr{Becrr.t c;ryuaii Lrzcro aButryraJrr,Hor.o
MaIHtrTHOTO rrOJrfi lI yAapHhrx ]tOJrrr, pacnpocTpair.Elorquxc.a BepTtrKaJrLIIo
BBepx. Ourrnranrnoe BHarreHrre H I xpouoc$epe, HaH rroxaabrBaror ua6.nro4e-
uzs B. E. CtenauoBa, [opflArra rrecnoJrr,Ktrx Aecrrrnor] r{ Ilocrr4r.aer corrJtr
riaycc.

I\Iaii 1959 r.
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