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ATIAAEMI,Ifl HAY}t CCCP

I{ 3 B E C T I{ fi I( P },I M C I( O lt A C T P O O I4 3 I4 q E C }t O It O E C E P B A T 0 t, lI }I
Tou LYII, 1977 r.

AHAJIIIS ATMOCOEP
IroJryrrpABlrJrbHblx TTEPENTEHHbIX 3BE3A

M. E. Eoapuyn, M. A l(unuep *, [. @. Xsssn *

Btrnonnes auaJrlr3 arlrocrfep rrflrl4 rronynpaBr,rJrbHr,rx flepeMerrurrx Btse3A cnenrpaJrB-
troro r{Jracca M ua ocsonanr.rrr cfiefirporpaMM c Arrcrrepcueft 1,2 Alnn $a6t, l), Onpegenen6
'Tellirirepa"ypbr roa6ynt4eur.rr, sJIeRrpor{rrbre AaBJrerrrafi r.r ryp6yJrerrrEbre cKopocrrr (ra6.n. 1r).

flarigero, qro xlrMr4qecnraii coctan r{ccJreAyeMbrx 3BeBA rre orJrrrqaercr or coJrgeqHoro
(ra6.n. 5). 0nsr.rnaneutsbre urrprrrrr'r Ho n cuenrpax V450 AqI ra EU Del yuensrnarorcx
'B MrrHr4MyMe 6tecxa.

ANALYSIS OF THE ATI\,IOSPHERES OF SEI\,IIREGULAR VARIABLE STARS,
by M. E. Boyarchule, M. A. I{ipper, L. F. EannL- The analysis of the atmospheres
oI five semiregular variable stars oI spectral type M was made by using the spectrograms
lvith dispersion 12 A/mm (table t). The exitation temperatures, the electron densities
and the turbulent velocities'were detcrmined (table 4). It was found that the chemical
composition of the investigated stars does not differ lrom that of the Sun. The equivalent
u'idths of Ho in the spcctra of Y450 Aql and EU Del are decreased in the minimum light.

Itorr.r'IecrBerrHblft aHaJrI{B crrexTpoB Bbrtronuel{ Jrurtrb .qJrfl HeMuorltx BBSBA
no3[Htrx r(JlaccoB. flpravrauoft aroro .flBJr.flerc.E MoJrexyJrfipuoe uorJrotr{euue,
r(oropoe co3Aaer 6onurae rpyAllocrr.r B olrpeAeJreutrr/r troJroxreHus HetrpepbrB-
HOIO CUeKTpa. AHarusa arrr.roc{ep rroJrytrpaBr.rJrbubrx trepeMerrubrx rraua SRb
Boo6qe He 6EUro [poBeAe]Io r.rl4 AJrfl oArroft BBeBAbr. floerouy Mbr trocraBrrJrr{
saAaqy onpeAenrrrb trapar{erpbr arMoc{ep r4 coAep?fiaHE.E sJreMeHroB AJrs trr{-'Tr{ rr{_farlroB ctreKTpaJrb}roro r(Jracca M, npuuagJre?fiarqrrx H trepeMeHHbrM TIr-
ua SRb.

Cnexrprr uccJreAyeMbrx BBeBA 6rrnr.r uonyrreHbr B t96B-1970 rr. Ha Hy-
Aa-cneHrporpaSe 2,6-nt renecltoua ltpr,rMcKofi acrpo{rraauuecxoft o6cepBaro-
prr. Berrsmra o6parHoft Auctrepcurr crrer(rpoB 6bura 12 u 8 A,/nn., Hexolopne
cBeAeHrrfl o sBeSAax r4 rrx ctrer{rporpaMMax trpr.rBeAeHbr B ra6Jr. 1. Cuexrpanr,-
HbIe HJraccbr, Tr{trbr trepeMeHHocTrr r{ SBe3AHbIe BeilUSIlIHbI BS.ETbr I43 r(aTaJrOrOB
t1-31.

(DoronerpupoBarrrre cler(rporpaMM rrpoBeAeHo rra rrruHpoSororvrerpe Tap-
rycroft o6cepraroprlrr4 B r{HreucrrBuocr.rrx c yBeruqeurreM B 50 paa.-

flpu o6aope cuenTpoB Brurro, qro B ro BpeM.E r(ar trHTer{cl{Brrocrb tro;roc
onr4cr{ TI4Tarra cuJrr,Eo yBeirr{quBaerc.E or r(Jracca M3 go M6, r.rureucl{BHocrr4
ATOMAPHbIX JII,IHtrft B O6JIACT,SX CUEI(TPA C MAJIbIM MOJIEfiYJI,gPH},IM trOTJIOqE-
}II{EM tr3MEIIflIOTC.E HESHAqI,ITEilbHO. IIO-BU,qIIMOMY, MO)ITEO trPEAtrOJIAIATb, qTO
r{HTeEcI{BHOcTb MoJreKyir-Eprrbrx troJroc 6onee uyncTBtrTeJrbrra r( TeMtrepaType
B paccMaTptrBaeMoM trHTepBaJre clleHrpaJlbrlblx HJraccoB, qeM r{HTerrcr{BrrocTb
aroMapr{brx ;ruuuft.

B cuerrpax M-area4 npeo6.rra4aror rroJrocbr oxtrcu rtrraua? trperrMyrqecr-
BeIrHo d-, T- tr 1r'-c[creM. Onr I4 coaAaror ctrJrbr{bre Aetrpeccr{r4, rrro BarpyA-
* Corpy4ulaxr.r Taprycxoii acrpofr.rar,r.recHoii o6cepnaroprur.
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47 TV Psc
2411

7q Gem
42995

V450 AqI

EU Del

4,8-5 ,2

3 ,3-3 ,9

3,3-4 ,0

7,0-g,g

6 ,0-6 ,9

4000-5000
6000-6600
6400-6800
6300-6800

3700-4200
4000-5000
5600-6650

3900-4200
3950-5000
6040- 6650
4000--475i)

6470.-6715
6350-6800
4000-4950
6350-6850
6350-6850

6300-6800
6000-6400
4000-4800
5800- 6150
6300-6900
6300-6600
6400-6900
6400-6900

103aO

zp'2
A-700
A-700

103aO
103aO

zp-2

t03aO
103aO

zp-2
103aO

A-700
A-700
103aO
A-700
A-700

A-700
A-700
'l03aO

A-700
A-700
A-700
A-700
A-700

30m

40m
lhlbm
thlom

thoom
20m
56m

EEm

15m

50m
30m

O CIII

4om
Bhoo'

r rn1
1;)

30m

30m
2tl00rn
th3om

ttlm
crm

20m
15n
16m

M3 rrr ltl

M3 III

M4 rrr [3]

M5,5 III [21

M6 rrr [2]

SR t . xI 196&

1.XI
17.VIII
16.rX 1970

3, X] 1968

3. X'I
4.Xr

4.XI
4.XI
4.XI
5.Xr

17.VIII
lT.yrtr
18.VIII
6.VrI {969
6. VII

28.Vrr 1968

28. Vrr
15. VIII
15. VIII
15. VIII
17. VIII
7. VII 1969

7. VII

25p Per
1 9058

SRb

SRb

SRb

SR

HrIeT upOBeAeHI{e HetrpepLIBIIOro CleHrpa II [peBpatqaer eIO AJI.fi IIOBAIII{x
BBeBA B 6onr,myro rpo6,nelry. Sror noupoc paccllarplrBaJlca elqe I. A. IIIafi-
HoM [4] n II. fI.,(o6ponpannnr,ru [5].

flplr oupegeJrer{urr troJro}neHr{.8 HenpepbrBrroro c[enrpa lmr nr,r6upalllr yqn-
crxr{, rAe N,roJrexyrr.Epuoe trorJrorqenne 6rrno Har,rNreHbrrrr{lr. llpexrge Bcero 0To.

o6racrr, I[3900-4600 A, r[e troJrocbl or(ucrl rtrraHa trpafirflqecxl{ orcyrcr-
Byror. 3gecr rr{Kr{ r{rrrer-rcunuocreft BcrpesarorcE trpr{ilIeplro sepea 25 L n
,EBJI.EIOTC,E rIOIITU BCEIAA O6qUUIT AJ].E BCEX I{CCJIEAYEilIIJX 3BE3A. SATEU B I(PAC-
noft sacrra cner{Tpa HaqrlHarorc.fl MoJrer(yJlflpHbre troJrocbr r{ rnHI{ uIlreI{cI{B-
Hocrefi Ha perrrcrporpaMMe trpocJrentl{Barorcfl NIaJIBTMI,I yqacrfiaMl{. ]I, tra-
Kolreq, s o6racrl4 lfu6400-6800 A sr,r4ur,r roJr6no orAeJIbIrr,Ie truxl{ y rpaHI'Iq
fioJroc, r{HTeHcrrBHocm, r(oropbrx upu6nurxaerc.E n I{HTeHcrrBrrocrl{ HerIpepEIB-
Horo crreKTpa. Heupepr,rnnr,rfi ctrel{Tp trpoBoAlrirc.E Kar( rrJraBHa.E r(prlBar tro
BCEM STIIM trI{I(AM.

floc.ire trpoBeAeHfl.q ]renpepbrBl{oro cuer(Tpa orqerJlr.rBo BbITBI{Jrrrcb yqacr-
ItI{, IAe aTOMapHIJe JIHHIIII IIe CJII{ItrHOI,I I{CHaH{eHbI IIOJIeI(yJI'IpHLIM trOIJIOqe-
HaeM. I'Ia orlrx yqacrxax 6ruro uponeAeHo orolriAecrBJIeHrIe aroMapHblx .1rrr-

nufi, 4.na sero B ocrroBrror\{ uctroJrbaoBarrcfl crluco}t ,(enuc [6] ntn 13 P"g.
Brrru nu6paurr Ha[6oilee yBepeHubre JrI{HrrI{, r. e. rlNlerctql{e rra perucrpo-
rpaMMe o6a xpuna, Ee rrcnalr{errrhre 6.nenAalllr coceAHr.rx :lu:nufr.. ,{la ullx
otrpeAeJrrrJrrrcb SnBrrBaJreHrrrbre lxl{purrbr w7, o6:.;'.tutrr,r MeroAoM, tryreM atr-
trpoxcr4N,raqr{r4 Korrrypoe fluuufi TpeyroJrr]Hr{nou. 3areu crpor{Jrr{cb BaBI,IoII-
Mocrr{ W y or qeHTpaJrbrrofi ruy6uurr Jrrrurrr{ -R, n no rrrlr}f onpeAeJlfl.rlrlcb
anBrrBaJrer.rrHbre rnnpuHr,r rex ruuuft, AJrfl r(oropr,rx IleHrpaJrr,nrre rry6unr,r ne'
trcr(a7r{eHr,r 6neuqlrponaHr4eil{. Bonrmr.rncrao oItBI{BaJreHTrrr,rx ItrupIrH rnHlrli
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troilyrleHo bl'trM MeroAoM. Ha puc. I EpeAcraBJIeIro cpaBrreurre aHBrrBaJreHr-
Ebrx mtrp,trE uunuft s o6racru 1,1,5700-6600 A lrs p Per, troilyqeunhrx .flua-
muroft [7] u uaMr.r. Mrr nraguu BuoJrEe y[oBJrerBoptrreJrbHoe corJracrle troJry-
qeEEnrx BeJruquH. ?Iauepenuue ar(BuBaJreHrHhre rxtrpuHhr trpr,rReAenrr n ra6.n. 2.

flocronrxy EccJreAyeMbre BBeBA;I - trepeMeurrrre, Mbr crapaJrr,rcr nafirr
xaxze-nu6yAb tlolrBepll(AeErrfl aroMy. B namenr pactropfl)r{enuu 6rrnu cnex-
TporpaMMEr IJr.E oAuux rr rex lr{e BBeBI, uoilyqeuubre B paBuoe rpeux (cu.
ra6u. 1). Tlcno.nrayr Aarnrre KaraJrora [3] o uepuo4ax uiuenenn.s- 6recxa r
HaxIaJIbHLIX AtrOxax trCCJIeAyeMLIx BBeBA, MBI CMOIJII{ Upu6nUaureJrbno OrIeHIrTb

s
o

o t6o
o

o oldo o

o o/o

Saarr, trplr noropBrx 6nrnr cAeJrarrbr sa6rro-
AeHIr.s, a BaTeM cpaBHlrrb EnBuBaJreHTEbre zmupuHbr nuruufr. Hefirpatrnux aroMoB rlreraJr- N "
ron Fe I, Ca I, V I, Ti I, IVIn I, Co I, Zr I, N'
Eoryqeuutre B paBHBre {aau. Hnranoft paa- \
Huqrr E aftBrBaJreHTEBrx muptrEax ,l.aaafr. S'
arux aJreMeHToB rre 6rrlro aaueueao, uoero- .e
uy e ra6n. 2 urr npuneJru AJrs EnBtrBaJreHr. \
E6Ix mupuu cpeAutre BHaqeHuE rro BceM S z
ctrer{rporpaMMaM. Oguaxo 6ulo Baueueuo, .v
rITo AJrff paBHBrx $aa 6necxa ilfirr'fr-fl. Ho ras-
MeuflJracb, B TO BpeMrI fiafi trru.g ca I
1,6572,8 A ocraBaJracB rroqrrr neraMernofi.
Snaseuus aftBtrBaJrerrrrbrx mfiptrH lunufi Ho
u Ca I X6572,84 s Mo[{eurbr MrrruMaJrbrroro
(min) fr. MaftcnMaJrbrroro (max) 6necxa
trpllBegeubr s ra6r. 3. Hara6onr,mee r[BMe-

0

Puc.
IIT'IX
ubrx
HLIX

/?
Lg ( ttt2,t2) + 6,,g,rzztzmz

l. Cparnenr,te Er{BIBaJrerrr-
mr'rprrr grr nunraii rreiirparI;-
aToMoB MeTaJIJIOB, IIOilyqeII-
rro c[eftrpau areagrr p ]?er

Hefrl{e BaMeqerro y AByx BBeBI: V1r50 Aql u
EU D9i. B urlrr.ruyue 6;necxa W1" [1") 6rr.ua 0,90 lr 0,85 A, a BMaHCr,rN,ry-
rrre 1,39 r,r 1,35 A cooraercrBerrno. flpe4crannarro r.rlrrepec cpaBHrrrr r{H-
TeHCITBHOCTIT MOJIeHyJIrrprrbrx noJroc, rroJryqerrrrr,re B paSr{oe BpeMfr B cnefirpax
STrrx 3Be3,4. Brr"ilu I{sMepeIIbI paBnocrlr rlnrerrclrBuocreft no o6e cropoHbr
KaIrroB rrorroc (cxauxu noroc) onr{crr rr{rarra B rrHrepBaJre }"},6600-6900 A.
3r'lr r.ralreperrr{rr tror{aaaJrrl, arro AJr.s BBeBAbr EU Del gna rlaer,r NraKcrrMa,rrb-
uoro 6necxa cHaqHr{ ?-noJroc TiO coorsercrByror trpr4}repno oueHrpaJrbHoMy
xraccy M6, a AJr.E Mr4HI{MaJrr,Iroro 6necxa - cleHTpaJrbrror,ry x;raccy N{7.
cnasnr.r troJroc upr{ Bro}r yBer[quBaloacfl, tr noDToMy urr lroriel, o6r,xcnurs
yMeHbmelrrre BfiBr{BaJrenrnor? r[I{pI{HbI H,, Jrlrur,rfl BaMhrBaerc.E. OqnaKo Ata
sBeBAbI V450 Aql MI;I Br{,qLrM I4 B MaHcI4MyMe rr r{r{rrr.rrryNre 6lecxa r{rrreHorrB-
IlocTI{ IIOjIOC OKLICI{ TLITaI{a O[I4HaHOBbrMU U COOTReTcTBylotrltril,rlI CleI(TpaJrL-
HoI'Iy HJraccy NI6, no Ho n Saae MrrHr{MaJrr,rroro 6;recna r,rNreer },reubrxyro EK-
Bl{BaJre}rrHyro u[pr{Hy. Nlomno npeArroJro}r{urb, rrrio gln Y4ro0 AqI n Mllrnr-
uyue 6necxa n Ho BoBHI4KJTa aMr{ccr{fl, OAtraxo aro Bar{Jrroqelrtre roJrr,Ho
trpeABapLITeJIIrHOe, TaH HaI( I{br Ire pacloJIaIaJII,I o{errKaN{I,I 6;reCxa, CI{Hxpori-
Hr,IMr,r c Iralrl{Mrr cneHTpaJrrJ}rbrMr'r na6;rtogertr'rxnr'r, cregyer 3ai\,reTr4rb, qro
AJLE AOJITOIepUOAI4IIeCRI,IX [epeMeHH],Ix CileHTpaJI],IrIrIX HJIaCCOB N[ anrlrCCnn
a IJo yclrJrr{Baercfl Bo BpeM.rr M[HuMyr,ra 6necna,

flonyveuHr,re ar(BI{BaJIeIrrrrbIe rrrupr{Hbr nlurr,rfi 6rrrr,r r,rcuoJrE,3oBarrbr AJu
trocrpoelrrrrr npr{Bbrx pocra. [tpunr,re pocra 6r,uu ilocrpoerrrrr Tiln Ca I, Ti I,
V I, Mn I, Fe I, Zr I, Cr I, Ti IL Nfu,r loc'raparrr,rcrr A.Trfl Bcex .l.urltril rraiirtu
uar'r6oree coBperreurrbre Brrarrelrr4fl crtJr ocqr.rJlir.sropoB. f]na ,,ir,rnraft uefirpa,,rr,-
uoro )I{eJIeBa cI4JIrJ ocr{r{JlJr.ETopog 6rrnr.r r{cnoJrr,BoBaHr{ r,ra pa6orrr Bplr4utec
u Hopu6llrx [B] u peAyI{}IpoBa}IHbIe B Dry ,ric cr,rcreN{y Brraarerrr{fl }top.rrucca
u Vopnepa [9]. A.ns ,r,uttufr. peAxogel{eflrr}rrrx aJreN{euron 6.ullr Baflrr{ cr{Jrr,l
ocqr4JIJr.ETopoB rro Hop.rlrccy lr EosMan [{0] , I,nn ocraJrr,rlrix aJre}reuroB rrc-
J9:_H1Irr BerusrrH lg gf 6ri.r'w nr,r6panr,r raxr.re )tie, HaK y XaHrrr.r u I{lrilnep
[111. flra yqera Heupepr,rBHoro rrorrrorqe]rr.r n 6:l;,ruprnrrxrr,, AaHrrbre Bola I12].
flpe4naplmeJlblrrJe rerfneparypr,I noa6ylngenlrs 6r,rnr,r BBfl'rr,r cornacno NIep-qaHr I13l; AJrfl anea4 1\,I3, X,f4 O" : 1,70, BBeBA A{5, 116 @u -. 1,96.
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I,A

NIg I

3829 ,36
3832 ,30
3838 ,29

SiI
4102,93
3905,54

Cal
1r091r ,93
4108,55
4283,01
4302,53
4318,65
4355, t0
4425,4/+
4435,69
4454,78
4455,89
4456,61
4578,56
4581 ,40
5588 ,76
5590,14
5594,48
6102,72
6122,21
61+39,07
6462,57
647'L ,66

ScI
4020,40
4023 ,69
4047 ,79
4573,99

Sc II
1t246,83
4354,61
437 4,4ti

TiI
3853,72
3866,45
3869,40
3904 ,78
4003,79
4008 ,93
4009 ,65
401 5 ,38
4060,26
4065,09
4078,47
4112,7'L
4i59,63
4761t,73
41.69,33
4183,29
4186,12
4188 ,69
4249,11
4263,13

ii

2,70
2,70
2,70

1 ,90
I ,90

D,

,
D

2
a

LJ
ao

5
5
5

B7
4
4
4
4
4

o9

21
2l
2L,
il

1B
18
1B

2,51
2,70
{ ,88j ,89
1 ,89
2,70

,87
,88
,Bg
,89
,89

2,5'.1
.) tr,1

4 ,oo
2,52

1 ,87
1,88
2,51
2,51
2,51

7
7
7

7
14
14

176
176
175

b0
188

12
tt

185
BO

BO

80
I

206
163
163
220
129
220
252
162

0 ,00
0 ,02
0,02
2,67

0,3 t
0,6(l
0,62

I ,97
2,1lj'
1,97
0 ,90
2,'13
0 ,02
0 ,02
2 ,08
i ,05
I ,05
i ,06
0 ,05
2,4.5
1,87
i,8B
t .)r

1 ,50
Z,ZJ
2,29
1,88

lg clr

3 ,38
3,25
3,31

2,42

2,92
3 ,8L
3,41
3 ,91
3,41
3,2'L
3,26
I nn

3 ,90
3,1lt
i ,99
3 ,10
I 2D

3 ,96
3,04
3,70
2,89
3,61
4,28
4,03
D.)r)

3 ,99
4,01
3,13
4,36

3 ,68
3 ,48
3,09

3 ,55
3,85
3 ,66
3, 63
3,55
2,72
1,80
3,44
3,77
2,9'l'
3,59
2,07
3,45
2 ,83
3,21
3,14
at-

3 ,35
3 ,55
3,96

TV Psc I ,r cem I p Per

2,03
1 ,99
t ,95

2, 03

1,85
7,72
L,62
l' ,79

1.,75
1,86
L,74
1,80
t,57

I ,85
2,36
2,\L
1 ,84
'l' '84L,92

2,01
1. ,86

1,81

1,82

'l' 
'942,04

2,06
2,00

I ,98

2,01t
r, rD

7 ,77
1.,90
I ,74
{,56
1,76
1,80
t ,88
1,85
I ,76
1,69

t ,58
2,05
1.,9'1.
1',48
'l' 176
I ,Btt

2,04
1 ,79
I ,69

'l' r79
'l' r75

1,17

1,,75
I ,66
L,76

Walc-T-+6

2,18
2,lg
2,14

7 ,79
1,90

I ,77
1,79

2,09
I ,99
I ,79
1,82
1,94
2,03
{,85
I ,68
7 ,70
1 ,81

I ,68
1 ,86
1,,67
1,73
L,48

2,0'l'
2,07
I ,96
0 ,96

I ,99
1,66
7 ,72

1 ,86
1 ,91
2,01
2,Ll

,t" 
,'1,1.

1 ,88
L,64
1,28
1,77

Ta6.nnqa 2

V450 Aql

7 ,75
1,87

2,'l'2
2,06

2,0L
'l' ,91.
L,75
t ,56
L,74t

L,7'l
1,80

2,04
2 ,09

2,03
[,93
1 ,78
L,72
2,02

:l ,89
t ,95

2,19

t ,93,L,62
'1 ,12
:l ,85

2,04

1 ,86
'l'65

1,82
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HaAextrr,re.Ipl.rBlre pocra AJr.E Bcex BBeBA yAaJrocb nocrpor4rb B o6racr[ cnen-
Tpa_c l"<4600 A. ,{;ra arrrx HprrBbrx noflyarpurc.rr cpaB]rrrreJrr,Ho r{e6oJrr,[ofr
paa6poc roqex. Jluuulr, rm{erctr{rre pagrrbre noreHqrrarrr{ aoa6yrxgeuufl, H;
r{MeJrr{ cr{creMarr{qecHr.rx cABr4roB orrrocr{TeJrr,uo cpe4nefi xpunofi, Lr aro na_
BaJro BosMOlr{HOCTr, roBopr{rb o npaBrrJrb^Horr nr,r6ope reMneparypu roa6yxr_
AeHr4.E.,(;rn o6nacru ctrenrpa c_lr) 5500 A nrr6parr rurrrrnArrrr trocrpoeHr{fl
x1,rlrnoft pocra 6r,rno rpyAHee. Itax orlre.raJrocb BBrrrre, r{B-Ba cr{Jrr,Horo tro-
rJIoIqeHIr.fi onrTcElo ruralla [etrpepbrBr{rrft cuenrp oqeHb r(cfia}r{eg. Vuacrxr.r,
rAe Molr{Ho trpeAuoJIararb, qro r.rcHa,{{eHtre trorJIoqer{I{eM onr4cr,rc Tr{ra}ra
HeBeJrr4no, oxaaaJrr{cb MaJrbrMr{ (no 50-100 A) u pagrreceHlr Apyr or Apyraua 100-200 A. B Erax yqacrr{ax yAaJrocb oro}r{Aecrnum pafi nrauufi uefi-
rpaJrr,Hr,Ix MeraJrJroB Ca I, Ti I, V I, Fe I, Zr I. flo nceu rnuusnr 6rinr.r uo-
crpoeHbr npI{BbIe pocra. Oxousarerruo 6rrno ycraHoBJrer{o, qro Jrrdrrtrtr o,q-
HOrO I{ TOIO }r{e aJreNreHTa, uo nrr6pauubre I{3 paSHbrx o6racrefi coerarpa ,o-
por[o Jro]r{arc.s Ha o4uy o6qyro Kpr,rByro pocra.

-3ro uonino BrrAerb Ha puc. 2, a rge upe[craBJreHa r{pEBaE pocra ,qrE
t1 Gem, fiocrpoeHHa.rr rro JrtrHrrflM BaHaAr{.rr, nr,r6pauuuu ,, }uror* yqacrxoB
ctrer(rpa s o6Jracr[ I > 5500 A. I(plrnrre pocra, rrocrpoeHHhre rar{r4M xre o6-
PABOM.IIO IPYTIIM AJIEMEHTAM, XOPOIIIO CO.BN,IEfqAJIIICb B OAHY O6qYrO HPII-
nyro. o6rqag Hpr{Bafl pocra gnx tmuufr. v I, Ti I, Fe I u ba I s"o6racru
ctreHrpa c x, ) 5500 A r.rMeer He3rraqr4rerrr,urrft pae6poc rorreft. Dra xpuna;r
rrpeAcraBJreHa }ra pnc. 2,6. To, rrro Jir.lHr.ru r{3 paSHbrx yqacrHoB ctreKTpa
AaJru oAr'ry xopouyrc o6rqyro saBrrcr.rMocrb, roBopr{r o roM, qro HaM yAarrocs
nrr6paTl, yqacrnrl crlexrpa, rAe trorJroqeHrre ol{r4clr rlrraHa rrptrMeprro oA!rr{a-
HOBO.

ognaxo HptrBr,re- p^ocla nJrrr o6racru 
^1"b700_6400 

A y4auocb trocrpor.rrr
TOJII,IT0 AJI'I 3Be3A M3 III-M4 III. ,(;ra 3Be3A cIIefiTpaIIb}IhIx *,u""os M5
z M6 n o6nacrz ctrenrpa c l, ) 5500 A HprrBbre pocra trocrpor{rb He yAaJrocr,,
trocl{oJlbr(y JrvI]]/'Id I{3 paBHbIx ysacrnoB r're JrerJrrr na o6qyro BaBucrrMocrb.

,(.nn oupegeJreHr4.fl {narvecxr,rx trapaMerpoB arlroc{eprr-ueo6xogulro ou-
trllpI'lqecKLre KpLrBbIe coBMetrIarb c reoperlrrrecHlrMrr. [ng or{Br.rBaJre}rrr.16rx
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P1c. 2. Hpusax pocra AJIE 1 Gom (M3 III), rocrpoenu-as IIo rII{EI,rEM sanagr'rx,-nu6PgrEllY
r,ra paarni yqacr1oB cnen,r$a s o6racru c l, ) 5500 L (a) w tro rrlrrr7grlr Ca I, Ti I, V I
uFeI(6)

Fef
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puc.3. l(prrnsre nocra ArrE p Pcr (4"M Ill), nocrpoeur{rre rlo.JIr.rEr{Ru netiTpa.ntnoro }T(eJre3a

A.1s o6rac'rer'r cregrpa c 1, ( 4600 A (aopxrrr npnrax) r.r fu ) 5500 A (uraxrxr Hpr.raaa)

1ar{prrg lLIur,rft, I{cKa}IteHI{bIx orun6xartll trpOBeAei.II{tI HetrpepbIBIIoIo CneITpa,
Teoperuqecxl,Ie (pIIBbIe pocra 6r,rnlr nm.I[cJIeIIbI -thtaruutoft u Vnuo [14] , no
B /dar{rloN{ CJIyqae [pI{MeHe}Iue 3TI{x HpI4BbIX BaTpyA}II,ITeJILHO, TaIt HaHIIaM He

y4arocr, r{B[reprrrl cna6r,re rtr:r-rtpr, r{oropr,Ie TIoBBoJITTJII{ 6u oupege,;rr{rr] Be-

rr{qr4uy t{crra}r{enr{fl. floarorty ltrr nr,r6panl4 B HaqecTBe TeopeTuqeclou fi-P1t-

Byro pocra, pacc.rl,lrallHyro Bpy6e.nen [15] ArIfl rapaMerpoa Boll]v: l,6u 2,0:
Bce anuupr4arecgue HpI{BLIe pocTa xoporuo corJlacylorcg C Teoperusecgoll
npnnoft pocra Bpy6en.n. O[uaHo ]I3 oPaBIIeHILE aMtrIIp[qecHI,Ix HpI{BbIx pocra

,qlrg purrorx .ractefi cilenrpa (1, { 21600 w ?" ) 5500 A) c reoperrsecrofi
xpn noft pocra Bpy6e,n.s 6r,rno ycrarroBJrerro, qro MLI IdMe-eM ABe r(pI{BI;Ie, orJII4qa-

1gnl,uec.fr Apyr or [pyra.B xa-recrse lpr{Mepa rra pr{c. 3 upe4crarleHbr r(puBbre
pocra AJrfl BBeBALT p Per ([,I4 III) uo JTITHI{IIM nefirparr,rroro }r{eJIeBa. Mr,I
BrrArrM MeirtAy LIrrMrr cytrIecrBerIHoe paBJII{qr,re, lr ryp6yueHTIILre cHopocTI{
V, a cogeptr{aHl/t.E aIIeMeIIroB 6r,rnr,r uo.nyueHbl IJIII gayx O6,naCrefi pa3[elrlrr6.

Yro.rrreuue reMrreparyprr ooa6yntgerrr{rr oflpeAeJIflJrocb o6rrsubrN{ MeroAoM.

BorlmOfi BeC NII;I [pIIAaJtII BHaTIeHL{flM O,,, oupeqenellublM trO JII{III{.EM XteJIeBa,

:--::-::\
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fiaK 6olree MHoroqucileuubrr{. ,{auu}le _AJr,E_ rer{reparyp aoa6yx4enrfi trptr*
BeAeEBr Bo BropoM cron6qe radn,4, Oru;r6_Hq rax; AOr: tb,i'gr" rriuAfiJlaccoB M3, M4 n A@_o : -r0,2 4;rn NI5, M6. ocHonulft npuuzuoft Eeros-Eocrl[ TeMtreparyp noa6yrx4eutlfr. flsmtercx ilraJroe qr{cJro nuiwft c BbrcoxrrM
troreHqtraJrou noa6yrx4eld]x-fl., A raHlr{e cr4creMarusecxr.re orun6*" , ,*ru""r"
ar(BuBaJreuTlrbrx muprrH rr BeJrrrqrruax lg gl.

(Doprvra aMtrupuqecrurx KpLIBhIx pocra ycrarraBJrrrBarracb AoBoJrr,Ho xopomo,tr troaroMy trapaMerp 71 0upe4e.rr.EJrc.E HaAelr{uo.l,ft,r oupeAeJrr{Jru ryp6ynenr-
Eyro,cftopocrb tro npr.rBbrM pocra AJr.fl nuuuit Ti I, V I, Fe I. B'upegerax
omu6or oHtr xopomo coBtraAaJrrr, troaroMy n crol6qax B'i 4 ra6,. 4 

"p;";-AEEbI CPEAHI,IE BIIAqEHI4.fl VS fiO TPEM AJIEMEUTAU. TYP6YJ]EHTHbIE CKOPOCTI{rnaft4enrrre tro_Hpr{BbrM pocra AJr.E pasHbrx yqacrnoB crrer(rpa, troilyql{flilcbpaBruqHbrMr. lrru o6.uacru crrexrpa c ?v /-4600 A ryp6yneurua.fl cr(opocrb
B-cpeAIeM rpu6nuavr,effno 5 nnt/cen,4ra-o6racrr c-i i ssoo i g *ir/iii,
M-. E. BolplyH [16].6,.rru trorryqer.tl{!QlreH,,rr, 

"oofi.* tro ctrefirparr Bo6,iracru 1,"?\6400-6800 A sra inea4 vaSo"aqt u EU rj"t, i, = r,6 *hliri.0ro paanrauue n ryp6yJrelrrHbrx c*opocr.fl,\, no ncefi *aporrrro"rlr, o6ycror-
.rreno 6oree clrJrBEErM r{cr(a}r{eur{eu ;rrr.ruufi r npacuofi obrrar, 

"oe*rpr. 
HoBoBMolItHo' qro aror pe3yJlr,Tar orpaHaer r.r peaJrbrroe yMeHr,rrreHue V, clrrcorofi r aruoc{epe' Tar( Har( MoJreKyil,spHoe trorJrorqerrve, Bepo.ETHO, yB€-

Jruqr{Baef HetrpospasHocr6B xpacuofi o6.rractrr creHrpa c l,} 550b A 60nirue,
seM r o6ilacrtr ctreRrpa c l. { 4600 A, r4 MBr troJryqaeM s cr,rHefi o6racru .o.r,r-pa rau{opual{I{ro o 6onee rny6onrrx cJro.Ex arubc{eprr. flo4o6uue r{BMerreHlrrrryp6y,nenruofi cxopocrz nafi4enr,r Illlrnnona tl7l ^uir 

"pr.fur* n un{rpaxpac_IIbIM CtrEKTPAM MUPIIAbI S CAr. flOorO.grrrrr,rE SATYXAHI,Ifl OtrPEAEJI'IJII{C6,
EeyBepeHHo, TaIt r(ar( B ctreHTpax u3yqaeNrr,rx BB0BI BcJIeAcTBtre BHaqtrTeJIb-uoro 6nen4upoBautr.E Ue ra6;rrlogaJrr4cb nphrJrb.E crrJrr,Hbrx ranllLfi.

B cuuefi o6nacru ctrenTpa yAaJlocb oroir{AecrBl{Tr, Hecr(oJlbxo nlruufi uoHr.r-
BoBarrEoro rrrraHa, I{ rro HrrM 6r,rna uocrpoeHa r{pr{Bafl pocTa, 0ro 4aro noa_

'fa6lrr,rqa 5

TVPsc I ppel

r<4600l r> r<4600l r>

-lg N (NI)/N(Fe)

r Gem
_-_--l-

I<4600lr>5sot
I

Y450 Aql EU Del

). < 4600

Fe/H
Mg
Si
Ca
Sc

Ti
v
Cr
Mn
Co
Ni
Y
Zr
Ba
La
Ce

Nd
Sm
Eu
Gd

1,1

2,6
3 ,lt
2,0
1,8
ta

1,3

5,3
6,5
trn

4,3
5,9

716

Lr7

3,5
3,9

7r3

0,9

214
90

L,5
1,6
,,

5,0
5,9

lt rl
6,0

7 ,1,

L,2

2r8
,E

7r5
0,2
0,5
1,0
4,6
2,7
20

1,9
1'5
,,
1,5
5,3
4,5
5,L
5,5
5,7
5,9
6,0
4r7
6,9

0,9

2,4
2rg

5,0

t ,tt

2,7
D'D
2,0
2,0
2,4

1,3

3,6
t'9
2r0
2r5

6,2

4r9
7rL

715 7,4 l25l
-0, t0 [18]

-0,25 [{9]
1,07 [t8J
4 ,36 [20]
2,79 prl
3,16 1221
1,75 p3l
1,98 [241
2,43 pzl
I,15 [26]
5,30 [27J
4,601291
5,33 [28]
5,60 [291
5 ,50 [291
5,60 [29]
5, 70 [291
6,70 [29J
6,30 [291

5,0

5,1
7r7

16

6,3

4,4

7,4



Puc. /t, Ornocurerr,uoe coAep-
?fiarrl4e MeTaJrJroB B aTMoc{epax
BBeBI rr Cornqa
Itpyxru, rpeyroJrbHr,rHr{ rr r(BaApa-
Tbr - co[epE(aH[e, flolyrreHHoe no
xpranoii pocra [rE o6racrr4 crreHrpa
ft < 4600 A; rpecurHu rr BBeaqoq-

Ha - [JrE o6nacrfi }' > 5500 A

. + 7qem
o x ///P,rc
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t tt4f0,4/l
o ftrUel
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tr
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'lu
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tlq Lo. Ii Cr Co Y Bo- Ce Sm l,d Fe/H-Si Sc V tln Nl Zr L( N.[ Eu

I,IOir{HOCTb OIIeITI,ITE DJIeHTpOIIHyIO ITJIOTTTOCTb, trOJIala-fl, HaR O6UUUO, qTO

@, : 0,9{On. 3na.Ieuu.fi noryqeul{brx aJrer{rpo}rrrbrx rrJrorr{ocreft r{ rocrorru-
Hr,rx Saryxanr,rfl rrpr4BeAelrbr B rr.EroM rr mecroM cToJr6qax Ta6I. 4.

Tlcnolseogalll{e reoperr{qecnoft r{pr,rBofi pocra Bpy6eJr.rr AaJro BoBMo}r{Hocrb
olpeAeJllrrb coAeplrraHr.re sJrer,renroB B e[rrrrrrqax coAep]naHrrrr BoAopo[a. Aro
o6ilacrefi cnenrpa c l, > 5500 lr l, { 21600 A un noryqurr paBrr4qrrbre co-
Aeplriarrl{fl gJreMeHroB.,(arrnr,re o coAepiliaHr{r{ SJrer{errToB rrpeAcTaBJrerrr,r B
ra6;r. 5. NIu nlrgulr, qro orrrolrer{rrn co4ep}r{aHtrfl }r{eJreaa ft BoAopo[y (c]r.
crpoxy I'ra6n. 5) grn anesg I\{3 11 Gem u TV Psc paaJrr4rrarorcrr EJrtrpaarrr,r\
o6lacreft crexrpa rreMHoro (na 0,{ Jroraprr$N{a BerrquHr,r), Ho Arrrr BBeBAbr
NIlr p Per aro paarr4qr.re cocraBJrfler ylr{e rlerryro eAr,rHrrr1y B Jroraprd+Me Be-
JII{qI4Hbr. NIolrcro [yMaTr,, cTo 3To o6T,.scH.seTca IorroJrrrrrTeJrbHI,IM MoJrer{y-
JT.EpHLTM nOIJIOrqeHrreM, nOTOpOe Mr,r He Crr{orJrrr yqecTr, r{ noropoe reM 6orr,me,
rreM 60ree noB[Irr.rfi cneKTpaJrbrrr;rfi fiJracc r\4br paccr{arpr{Baerf. Iloarolry urr
troryrlaerf tro crleKrpaM AJII{rrHoBoJrHoI]ofi o6racru }, > 5500 A xaH 6rr nrerrr,-
uree coAepiHar{r.re r\feraJrJroB tro or]romeHr{ro r( BoAopoAy. orHoctrreJrr,rroe co-
Aepx{a}rlre Mera.Tr,rroB oRaBr,rBaerc.s 6otee peaJrbrrr,rr{ DapaMerpoM arrfoc$epr,r,
TaK I(aK BCe NIeTaJIJILI IICHaII{eIIbI MOJIeKyJIflpIIbII{ trOIJIOIqeEI{eI\{ [pI{}IepHO B

paBHofi crerleHI,I. Cogeprrianue Bcex DJreN'reHToB B Ta6ir. 5 4auo ro orHo[rer'rr,rro
coAeplriaHrr.s ?rieJre3a,,(na cpanueHr,r.E B nocJreArreM cToJr6r{enpl{BeAerrbrcoAep-
)riaHr{fl eJreMeHroB B arrrocdepe corHrIa. flplr arou 6nrrur nuecer{br nollpaBHrr
Ba paaHocrb B Belucl4rrax crrJr ocqr{JrJrrrropos, B cfio6Hax yr(aBar.rbr Jrr{repa-
rypl.rbre r4cToqrrr,rHrr. ,[.na narraArrocTrr peByJrbraTbr ra6JI. 5 trpeAcraBJ]erlLr
Ha pr/Ic. 4.

Pacclra:rpranafl trolryqeHlrI;re orlrocl{TeJrblrbre coAep}riaHr{.8 MeTaJrJroB, tr br
BI{4trM, qro B npeAelax rosuocTtr onpeAeJleHrr.tr [r.E 6olrr,mlr]IcrBa aJreMeHToB
coAepx{alltrn !,Jrfl. BBcBA coBrra[aror c coJrlreurrbrM[, 3ro s xaxoft-ro cretrelrr,I
CBUIETEJIbCTBYET TAIUiiE O TOI,I, TITO EJIEKTPOHHOE AABJIEIIIIE ONPEAEJIEIIO AJIfI
uccJle[yeMrlx BBeBA npaBr,rJrb]ro. tr{cxrroseur.re cocraBJr.rrer co[ep]RaHrre eBpo-
trtr.a, oHo BaMerHo orJrr,rqaercf or corHecHoro. I(oneslro, trofpemHocrrr otrpe-
AeJreHI{fl qrrcJla aror{oB eBpotr}rfl roJrbno ro AByrr Jrr{Hr{au (I 4729,7
fr ),,4205,06 A) 6o.urmafl, r{o, rro Bcefi BeporrrHocrr.r, }re Aocrrrraer AByx no-
paAROB BerI4aU4Hbr.

tr4urepecno oTtr{ertrdrr,, qro l(ai{{e y car{brx xoJroArrr,rx BBeBA '}rbr }Ie o6rra-
pyxtrrJlr{ yMeHlrtrerrr4f qr{cJra HefiTpaJIbHbrx aTor{oB Tr.rTarra BcJreAcTBr{e o6paao-
BaHr,Ifi MoJrer(yJr. Motnuo roxaaarb, qro oror peByJrbrar He uporrrBopequr
AaHrrbIM o Ar{ccorlr4aTrrBHo}r paBrroBecr{r,r xoJroA}rbrx 3Be3A.

B cron6qe 7 ra6r.4 upnne4enr,r ornocr{reJrD}rrre coAep}riaHrra Ti u 'IiO,
HafiAeHHr,re HaMr,{ uo [apaMerparl aruoctfep rayqeHrrr,rx BBeBA, tro AarrrrbrM
ueouy6lr.rxoBaHlrr,rx nusucleHr.rii fl, CurcHa, Horopbre Br;trroJrHeHbr A.rr.E coJr-
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rreqHoro coAep,fiaHrrfi sJreMeHroB. ,(eficrnurenBr{o, B Tex cJroEx arMoc{epBr,
rAe BosHrrnaror Jrurrr{rr aroMoB, coAep)r{aHr.{e TiO 4nr Bcex 3Be3A Ooraercf
MeHr,rtre coAep)r(aEuE HefirparbHoro TuraHa.

B aaxrloseulile Mo)nuo cr(aBarb, qro troJrytrpaBrrJrbHble [epeMeuHhle BBSB-
.,qbr, uSyqeHHble I{aMII, IIMeIOT oTHOCtrTeJrbHOe CoAep}fiaHr{e MeTaJrJroB, 6JrIrSHOe
H COrHeqHOMy.

25 anpe.rrr 1976 r.
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AHAJIIIS CTIEI(TPAJIbHO}I TIEPE1VIEHHOCTII
Ap-3BE3/{bI 73 Dra. I TIACTI)

H. C. trotocyxuua, C. H. ,(oAoson

(Dttauqeclttte ilaparrerpbr aruoc{epu rrarrJrrrlro-nepellcruoii BBeBABT 73 Dra u1 il I'et
floJlyqeHEbre' IreToAoI\{ xpranorii pocra, caI,rAeTcJrL,crB}IoT o EaJrInqI4I,r eraql.rre.nrEofi rreoilro-
poAHocrl{ atuoc{epr,r r o6,racrr.r, rge rra6.nro4aerc.fl rraHcr4rraJrEnoe Marrrr,rrHoe floJre orprr-
qarear,Roii IroJIllplocrlt. flonegerr,te BoAopoAnblx ;rr,rnr,nYr H, r ]Iu cor.racyercrr c r.rBr{crrc-
Ell.allr.r firatauecxllx ycJroBLIfi n aruocrlepe 73 Dra lr no71o6no rroBeAerrr,rro rr.rnral.i Eu II,.
Sr II, onpe4eJiEIoIrII4x rIeI{yJr.flpHocrb BBeBAr,r. flpe4no;raraerc.n r.rccra6rarbrrocr6 rpr.rnor'r
trBt{olrcur.rfl af{enrunroro tr{arrrr,rrrroro no;rn 73 Dra,

TFIE ANALYSIS OF SPECTRAL VARIABILITY OE Ap STAR 73 DTa. PART I,
by /[. S. Polosukhina, S, N, Dodonou.- The physical parameters of atmosphere of the.
magnetic variable star 73 Dra: tulbulcnt velocity u, and cxcitation temperature 7,, have
been obtained by the curve of grorvth method. Thcse parameters shorv remarkable inirom6-
genity of atmosphere of magnetic stars in the region, rvhere there is a rnaximum of nega-
tive magnetic field polarity. The behaviour of hydrogen lines FI, and Hu correlated x.ith
changcs of physical parameters D1, Ts, and this behaviour is similar to that of the lines
Eu II, Sr II. Instability of variations of thc effective magnetic ficld is proposecl.

Maruutro-uepelreglrafl BBeBAa 73 Dra .flBJr-Eerc.rr o[Hoft uB caMr,rx rlHre-
pecHErx Ap-anesg, cuexrp ETofi sBesAbr 6orar pe4rr,rMr{ eJreMeuraMr{, noropbrx
Her B crrer(rpax o6Hsr.lbrx BBeBA ctreHrpaJrbHoro HJracca AZ tll. tr{asecfirr,r
trepuolr4qecr{rre r,rBMerrerrrrff Mar}rurHoro troJr.s 12,31, 6necxa 12,41 u lunr,rr,i
p.flAa arreMelTol_Eu, Ca r gp. B ee cner{rpe [2,4-81. fleplrog Drrrx trBMerre-.
Hvfr. P :20d,27 f21.

Halur paccMorpelrbr cJreAyroqrre Borrpocbr.
1. TleMeueurre trapaMerpoB arMoc{epbr 73 Dra (ryp6yJre,rr.ra.E cnopocrr,.

,,, reMrreparypa Bo36yH{AeHufl 7n), uonyueHHbrx Mero[oM xpnnofi pbcra,
c nepuoAoM 3Be3Abr.

2. flonegenve rrvrnir. aJIeMeHToB, otrpeAeJrflIoqlrx ner(yJrapHocrr BBeBAr,r.
Cpa^nuesue r{x r4BMer{er{ufi c rore4errr{eM BoAopoAr{r,rx trutttrir.

3. flepeueuHocrr, EdlSer(TI{BrIoro Mar}rrarHoro troJrfl BBeBAT;r. Heuocro.srr-
cTBO I(pUBOft IAAUeseUr.r.E MarHI{Tr{OrO trOJr.fl.

Ha6nroAareJrr,Hhrfi Marepr4aJr (cel,m cuenrporpauu) B cnexrpaJrr,r.rori 06-
Jracrr4 3800-4500 A c 4ucuepcneir 4 Al,mat. 6st- noJryqeu ua 2,8-n rerrecxo-
rre STIII c noMorrlbro crexrporpa{a nyga.

llayvenrae clr,rarauecxr,rx napalrerpoB arilroc$epr{ 78 Dla 6ruo upore4erro
r\{eroEor,r xpranoft pocra. Sror lrerog rpeAcraBJr.Eer co6ofi cpeAcrBo 6nrctporo
aHaJII{3a SBeBA}Ir,Ix ctreHTpoB c IIeJrbIo troJryqeHu.s TafiI4x BeJrtrqr.rH, HaH cpeA-
H.sr{ reMtreparypa roa6yxrgeuu.E, cpeA}r.fr.E ryp6ynerrrua.E cnopocrb. oupbge-
JIeHI{e arr{x BerI'IquH flBJr.serc.E nepBr,IM rlraroM r{ nocJreAyloq,eMy arraJrr{By
c troMol{t,rc 6otee ronxrlx l\,IeroloB. PaqlroualbHoe r{ctroJrr,SoBagrle HpI4B},rX
POCTA I\{O?+(ET IIPI{BECTI{ ft BA}IUIrIN{ I,I IIHTEPECHI,IM PESYJIrTATAM, CEM6 CIIEHT-
poB, floilyqeHHblx ]Ia 3TIII c gucuepcuOft 4 Lluat,,6rr.rrra 

-aauucarrbr 
B r,rHrerrcr.rB-
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Hocr.sx c noMonr,bro p-errrcrpr,rpyrcqero Mr.rHposoroMerpa. I43 ,rolr{AecrBJreH_Hbrx rr^Huft 6nno ru6pauo 200 tunuft Fe i, br I, ci iI,-Ti II, E; rf q;s
trocrpoeHr'rfl npr,Bbrx pocra (ra6.u. 1). 3uauerlufl. cfrJt ocqr.rJrJr.frropoB Bs.ErLrua [9-11].Arg Haxrgofi $agir cp, oi[.r"ro AJr.f, Bcex vr(a'a]rrbrx ErreMeHroBcrpollJlr{cb Rpr{Bbre pocra [lg (W1/X,) . 106, tg gi.firt" ] @u,rl. H; p;;. i(a,6) npnaeAer{br trpr.rMepbr nprrBbrx pocra AJr.n EJreMerrros Fe i-, E; Ii. np;cpaBrreHr{rr reoperr.rqecHrax (xpunr,re pocra Bpy6eI.a) u sMrr4pr4qecHrrx fipr{_Bhrx pocra troJryrreHbr BHaqeHrr.E ,,r (ra6.rr. 2) Ma are*"rro" Fe I, cr I,Cr II, Ti II, Eu II B trpeAtrorroriu"r, O :'.frri. A;;"O Ourro oprrro*

Srenreur

Ta6rnqa 2a, mnleeu

q : 0,20 e:0,30 <P:0,5 q:0,7 q: 0,9

2,95
2 ,88
2,75
2,84
1,00

3,02
2,82
2,70
2,75
1,02

3 ,09
2,95
3 ,00
3 ,02
i ,01

3,16
3 ,09
3,04
3 ,08
2,62

,r'raseHre o ='0,65 (uo cpegueuy ctre*rpaJrblrorly Hiraccy anes4rr).3ro aua-qeHr'{e xopoIIIo cofJracoBaJrocb c ou_pe4erer.rlrelr @ (cpe4uero) no HprrBbn{pocra AJrfr pa3[uqHbrx sas anesgrr. Srraqenlr.a 70, onpe4e.ne]rHbre rro Hpr.rBr,r[,rpoc:l [ocrpoeHrrbrM rro rr,rHra.ail{ Fe I (n upeAnonoirierrr{rr ur : consl -:
: 1:2 n.tt/cerc - cpeAHeMy Brraarelrr{ro ,yp'6yror.rot a*opoarr,r rro Jrr{rrr.rfl},rFe I), nalre'.Erorc.E c {aaor or 5g00 ro 

"zg0b' 
tp"". zi "io ,rn.rooro cor.rra-cyerc.s c troJryqeuHr,rMr{ paHee peayJrrTaramtt l!2, l}l .

raocr{orprrrr xapar{rep rroBeAeHrrfl ryp6ynenrriofi cHopocrlr c dlaaort lr
:olbrrleM_cl ycraHoBr{rb sanorro},reprrocrr,l B ee r{sMerreurrr{. 4"",ri.r.1i.o,Fe..I, Cr I,^Cr II, Ti Ii n cpeArreM o-6rrupyrr,rruaerc.s cJreAyrorqriii xog u,",, c (ra_eofi (pnc. 3): uancuruaJlr,rrble BHarre,[fl z/r coBrraAaror c ]ryJreBrJ],rtrr BHaareHr,rstrrtrr
r{arHI4TI{oro noJr.fl, IrMpI4Ha qelrrpaJrbHoro rrrr}rlr}Iynra ?, coB[aAaeT rro fipo-
AoJITI{I{TeJrLIIocTI{ c rIoJlo}ItIIT€JrrrIIbIN{ }'IaHcrl}IyMoM N,IaI}rr{THoIo uonf (ilr.puc. 2). llo4o6nrre r{BMeHeHr,r.E u, Moryr 6rrrr, c;rre4c"rrnoi ouoropo}r(eHHocrr,r)
MarHrrrHoro rroJrrr B trJra3My. 3ro ecrecr.seuar,rft pesyJrrrrar, Horoprrfi yHa-
ShrBaer I{a paBHOMepHoe pacnpeAeJlerrlre SJre}rer.rroB tro noBepx}rocrrr 3Be3Al,r.
OAnamo A.rrs Eu l[ ,r*'e,e*i, u, c $aaofi (o.r" ;;,;^.; ]rx ,aAe]r{Hbrrrr,
o'rtrurr - 3oupp, ourcp . 0,7 -- 0,2 iulcen) ' ororrua.a, or rroBeAeHr,rrr
z/rcp, orrl{carrHoro nr,rrue (cr,r. plrc. 3). trllar,reuer.rr,rs ryp6y.nenurofi cHopocrr,r uo
JII.Hr4flM E. II uporacxoA.Er B yanoM {asonorr r.rHrepBaJre or 0,g ao 0,2 p.
tlo-BrrAr4r{oilry, B ATOil,r {aaononr I{HTepBaJIe nrnr na6.ruoAaeu o6nacrr,, B Ro-
l:lgY Slrar'rvecxlre ycJroBr{.rr 4.na Eu Ii orrlt.rHrr or {uslruecnlrx ycJroBrrir glaIiu lI rra ocrarr,rrofi. troBepxHocrr{ BBeBAbr. Dra o6nacrb tro oBoeMy rroJro}rie_
rII{rO COBrraAaeT c o6nacrr,rc }raftcr{MaJrf,Horo OTpl{r{areJrr,Horo snaueuua a{-
{extunnoro r{arHr.rr'ofo uor.a. PaccMoTperrlre r.reMeneHr.rfi ?o c $aaofi noi-
rBep)r{Aaer rlpeArloJroHtenrae o6 orJII{qI{I{ @usuuecnnx yclonr,rfi o6;racrlr, co-
orBercrByroqefi $aealr 0,8-0,2 P, or ocra;rr,noft qacrlr rroBepxHocrr{ BBesAbr.IJ arou oO;racrrn 7" rr,rure ua 800-1000o, ue,lr zn ocrariuofi aruoc$epu
BBeBAT{ (crr. pr.rc. 2).

Mnorue ua6nro4arenz 7_! D^ra_J2,4-,B, lZ, t4) rrpn rlayrreHuu neper,rerr-
Ilocrrr. rlrnlrfi Eu II, I( ca II, sr II ynaauBaJrrr Ha peryJrflpHocrb r{x r{B}re-rrerurfi r'r Haflr'rsrte AByx MaHcuMyMoB Ba treprroA ,rargur. o,f,uaxo, ecJrr{ Aar{-HhIe o TJTaBHOM MaHCr{MyMe B rrSMeHeHI{.EX OItBrrBaJreHTr{r;Ix ur{prr}r He Bcrpe-
:aror pa3Hor'nactlfi, 

- 
To ,qalrHble o BropHrIHoM AIar(cl4MyMe rIporI4Bopegr{Br,r,'1 ax, y Trpec'ro.na [3] a.ns E^u II (4 A/nyt) nropuurr,rft ,ur,"rryr np]rxoA,rc.E

rra ga-ay 0,5 (puc.. -,?): V.CasanaHe tSl (10 i/nn1_ ua {asy 0,4', y Eorrrr_
xa n n4apnoBr.Iqa t7l (20 Alnn) Ir:,zr:r.:,1^n eBponlr.E l, BgB0 A nooOqe He"tror{aabr-
26

FeI
CrI
Cr Il
Ti II
Eu II

3,24
3 ,09
3,07
3,16
3,i6

3 ,66
3,80
3 ,55
n,l4
7 ,75

e:0,0'



u/9.r1

7ftg

Puc. l. Hpranne pocra, rlocr-
poenrrbre rro JrrrHr{flM Fe I (a)
r.r rro rrrrErrfiM Eu II (6) Afi.fi pas-
rraunnx Saa q
J-p:0; 2-rP:0,923i
3-A:0,335; a-q:0,2;
5-A:0,48; 6-rP:0,72;
7 - q :0,s7

Pwc. 2. tr4aueuesne a{{exrlrn-
rroro Marlrrrrroro uo.nx I/, u
7u c Saaoii
C[rortrHafi Jrr,rHr,rE AJI.E ff, no Be6-
Hony (1951 r.), rnrpflxfiyHHrnp-
r.raE - rro Ilpecrouy (1966 r.)

4/ 4f0,t 47 qe ,/ u?

Pue. 3. ?Isr{eueurae u; B To{oEr{o
treprroAa
r - rto JrltHuflru Fe I, Cr I, Cr II,
Ti II; 2 - no nunirsm Eu II
rlepro'rHaMr4 IIoHaBalra cpeAEfifi our46-
fia cpeAHero SHarIeH}If

4,644

./'-'-'-.
I
!
Ii"

o

't[- 
* -f* '-'-*d

=1-l-

at

0,8



tr'e/trt

t4

4,2

/,0

4e

14

/o

48

qf 47 4/ 4,' 4t P

0,/ 41 4.f 47 qt 4/ 41 4rP

Puc. 4. Teayrr,rarrr r.raMepe-
uuil WalWa no rrr.rrr.rfiM Eu II:
aBropaMrr [2, 7, 8) (4) ra no na-
rxrlM AaEEbrM (6, 4 Alnx)
r - t8l, 10 A1uar., z - tzl, 4 i.1ami
a - nl, 2o Alxat

Puc. 5. Peay,rrrratrr lraMepe-
aufi W.nlfra uo lraulrxn Sr II
aBropaMl [7, 8] (a) n natrn (6,
4 Al.nn)
: - no [8], 1o Alnn;
z - no l7l, 2o i./am

4c4,7ut/

42

1o

48

46

1/
lo
4c
48

Baea trepeMerrrrocrr.r y {aar,r 0,5 P. [na r'w:f-w]4 Eu II l, 4205 mopusnbrfi MaH-
qLrMyM r{a6Jrro[aerc.E B 6a3e 0,6 P. Ha puc. 5, a nlrgur,r pa3ruqufl AaHH],rx
ca4anaue, EolraaHa r MapxoBu.ra [7, B]- Arfl Sr II. Mnr iouoc:raBr{Jrr{ yxa-
SAHHI,IE BEIItrE AAHHbIE C HAMITMI4 ITA6TIOAEHH,SMI,I. PEAYrrrArr,r HAIIIIIX HA.
6rlo4eunfi uprrBeAeHbr lra prrc. 4, 6 - cpeArr.s.E r(prrBa.E r{BMeHeErr.E w7/W 7"no
rpeM JruHu.qm Eu II .(\\a0fi,6;4205,05;4729,7 A), na pr4c. 5, 6 - W\lW),
AJIfl JII{IIIII{ Sr II T 4077 A. Moxtuo oTMeTI{Tb, Bo-trepBblx, oTJII4qIIe pesyJlb-
TaToB B 3aBtrcI{MocTI( oT Al'I0nepcuu CtreHTpoB, Bo-BTopbIx, qeTKo Bblpa}r{eH-
Hblft-BroprrsHrrft Mar{cr{MyM B {aae 0,5 u 0,55 P uona6.nroAeurr.EMcAr.rcnepcrr-
efr. 4 m 10 A/uu.

Tlccne4onanrar uanepenraft EHBrrBaJreHrHbrx rutrpr{H BoAopoAur,rx nzurafi
rafi)r{e coAep}r{ar 6onr,rulre paBrrorJracus. flo gaunrru 15, 721, sxBuBaJreHTEbre
nll{pr{Hbr RoAopoAHbrx try4uufr H, z H6 troHa3ElBaror cJIo}r{HbIe trepuoAl{qecKue
rr3MeHeHr{fl. Ca4axaue [8] csuraer, qro aKBr{BafieHrHarr urrpilHa H, upaxur-
qecHr.r trocro.frrrHa _(c 6o"utmuM pas6pocoM) B reqeHue Bceio trepuola (puc.
9., a). IloneAer-rr4e H, z H6 6nro uayveHo r{ar{rr tro Iuecrrr co"xrfur TB bra-
Peay.rrr,ra:rr,r ycpeAHeHrr.E tro o6eulr JrrrHrrflr\{ trpuBeAeu},r Ha pl4c. 6, a. o6na-
py?IteHa 4rofiuaa BoJIIla B I4sMelreulrgx ar(BrrBaJresrnoft ffupuubr Harr{Aoft rra
ilu:r,nfi. FI, u H6. Bropuuuuft MaKcr{MyM na6nroAaercs B SaBe 

-0,55 
P. pacclror-

peH xapaHrep r43r(eHeHuft (ws, lyn) paanuvHbrx qacrefi r(oHrypa BoAopoAEbrx
ur.ruraii. w^ - SnBrrBaJreHTHatr mr,rpul{a r{eHrpaJrbuofi .racru Jtyl:F{vrn, Ao rJry-
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4/ 4,7 4f 0.7 4s 4/ 4/ ?
6uuu 0,6; Ws - aHBrrBaJreHrIIafi rrrlrplrua r(prrJrbeB. tr{e paccuorperrtrE pr{c,
6, a, 0 cJre[yer, qro [r.fi Ws s Wx, TaIt xe Hafi I,r Au.s nonuofi DI(BuBaJIeHr-
roft mzpunbl, xapaxrepuo Hailnqtre Broptrquoro MaficuMyMa, oflEafio trBMe-
Herrtr.E W* aaastreJrbHo 6oarrre uo aMtrJIIITyAe, qeM Afig Wr, T. e. BepxHtre
cJrorr arMoc{eprr 6ouee Heoguopoluhr, qeM Hu?nHtre, 6onee rny6oxre cnor.
Aiurnurynrr uanereuuft or(BtrBaJreuTlrbrx muptrH BogopoAubrx nnr,nft B Hamux
trcoJreAoBasrr.Ex cocraBnsror 9-11 A, a a uccfiegosaHuax [5, 1.21 1.0-15 A.
Sauernrre r(aMerrerrrrrs BoAopoAuhrx nusufi cruger'eurcrByror o BuastrTeJrb-
Hbrx EeoArropo4rocrffx oogopoguoft aruoc{eprr 73 Dra. Xapaxrep troBeAerrur
BoAopogEbrx finalz,ft anaJrortrqer xaparl'ep y troBeAenr[.r nnnufr , olpeAeJr.Ero-
rqux trexyJr.Epuocrr BBeBArI (cu. puc. 6, e; 4, 6).

,[ra uenoroprrx BBeBA uBMepeHI{E MarHtrTnoro rroJrff, BbrtroJrueHHsre Bo6-
nor(oM [3] u llpecrosoM [2], aaMerro pacxogflrcfl. Aoroprr cqr{rar)r, qro arrr
paBrtrstr.E u.e Moryr 6mrr o6rgcnenrr ouu6naulr na6n:ogeuuft. Oco6euuo aHa-
qtrreJrbErr pacxolru{eufrfl Ntfi anea4 73 Dra, p CrB,2'1, Per. Ha pnc.2 HaHece-
Ea BeJrtrqrrra Eatrpgx(eEr{ocru e{{enrunnoro MarEI{THoro troJr.E f/, corracuo
Ba6noxy [3] u flpecrony [2] gra73 Dra. Xapaxrep r(BMerrewmfr. H, y 73 Dra
EauoMtrHaer xapaxrep raueuerluft H" y ?t CrB. Ecnr y p CrB (trpotragaer>
troJre orpuqarerrnoft troJrlprrocrtr B Henoropbrx qtrHJrax, ro y 73 Dra <<upoua-

[aer)) troJro troJrox(r(reJrruofi uo.rxpuocrrl. O6e aaeagrr lrMeror 6nugxllo nepr[-
olhr trBMeneHu.E Marntrruoro troJrff: 20,3 gns y 73 Dra; 18,5 y p CrB. ltpone
roro, o6e our{ - AsofiHbre ctrcreMbr. Ilepuog op6urarsnoro 4Btr}r(eHn.s, orr-
pegenenuufi flpecronou [2J ro ryrleBf,rM cnopocrsM 73 Dra, paBeu P : 551d,6.
Ecru ua puc. 7 orMerurb $aarr (uonorfientr.E na op6ure grofiroft cucreurr),
coorBercrByrorque i\roMeuraM r,ranepeuzft MarHrrruoro nou.s Be6xoHou [3] n
flpecrouou [2], ro oHtr trotral[aror Ha paBHBre qacrrr arofi rpuroft. Zauepeulrx
Ea6rora trpuxoAflrc.E na Saarr 0P,4-0P,9, a uBMepeHra flpecroua na {aau
0P,2-0P,5. flosrouy oAHuM rrB BoaMo)nnrrx o6sscnenuft uecra6unruoctu
rpraofr a{{exrzsnoro Marrrtrrrroro rroJra BBeB[Br Mo]fier 6rrm cregyrcq,ee:
.EBJreHtre trpeqeccutr, BLraBaHrroe [pr,rJrrrBubrMu AeficrsusMu HeBnAuMoro aolr'

4,4
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47
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4s

47
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Pnc. 6. I4aneserr,rc W.),lW\ Jrr,rulu-r

HruH6
a - H.', crrJrouHarl IthHHn - no [5,12], roqrur
,r rrrrpri*onxa - no [8]; 6 - H6 - no t5,t2J;
, - H? u H6 (ycpeAHerHbre) rro HailrlM
ua6nrcAeirfiqm; e - IIy, H6 (flApo rr.rulrfi),
rro Harrrrrlr HaOrroAeEurM; d - Hl, H6
(rpr,rusn flr,rHuu), no Harrrr{M ua6urogeulrRm
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Pnc. 7. I{puaax fiyqeBbrx cxopocreri 78 Dra
'TpeyrorbHr.rlrll - uo Sa6noxy (19b1-1957 rr.), HpyrfiHr _ IIo IlpecroHy (1g66 r.)

roHelrra,.. 6y4er pa3Jrr{qHoe B ol'MeqeHHbrx r,rHrepBaJrax Hpusofi ryqeBbrx
'onopocrefi, TaK qro BrrArrMocrr, rroJrrocoB r{arrrr{rr{oro Ar.rtroJr.f, tro orrrortreHltlo
x ua6.irro,qarerrc 6yger Nrerrflrbcr.

B peay.rrmare rrpoBe[eHl{oro nccJreAoBa,rrfl rrepeMerr,ocrr{ cuenrpa 73
Dra o6uapy*eHo: 1) n o6nacur Ma*cr4My*a orurrrirroft orpuqarerurrofi ,ro-
.]I.spHocru, rAe ycr,IJreHLI Jrr,rHurr Eu II, Sr II, BaMerrroe orrnql{e SnanuecHuxycnonufi or ocraJrbrroft uonepxnown 73 Dra: 6onee Bbrcorag reMtreparypa
7r, 6onsmee BHarregue u1 uo rlrun.sn Eu II; 2) xapar(rep uepeMeHHocrr{ Jrr[-
ulrfi,.ojpener.rrroqtrx reHyJrflprrocrb BBeBAr,r, Eu II, Sr Ii u BoAopoAHbrx Jrtr-
uu-ft H., E- fID oA[4aros. tr{Meetcfl qerro BbrpaxreHr{brfi nroprauurrfi uaxcuuyivr
n {aaax 0P,50-0P,55; 3) oauogogper{a uecia6unr,uo"ru *prrofi lraruuruoio
rroJr.E, r(oropafi Moxrer 6rrm, srrgsar{a EBJrer{ueM trpeqeccuu n gnofinofi crrcreMe.

flo-nz4zlrony, uecra6r.urbuocrr, rpuroft a{{exrunuoro *rarunrnoro rroJrrr
Molr{eT oRaBaTr, BJIrlt.EHrre Ha Hpr{oyrc 6necxa rr Hpr{Dyrc r{BMerre}rr{fl r{ETeHctrB-
nocteft twE.ufr., otrpeAeJrflroq[x [eHyJr.EpHOcTb anea4r,r. Boauoxuo, troflBJle-
HUe tr [cqeSEoBeHrire BropuarHoro MaHcUMyMa CBflSaHO C yCJrOBr,l.ANrtr BrrArlMO-
cTvr o6nacrr rroJro)firrreJrbrroro Marrrurgoro troJrloca.

B BanJrroseHr{e Bbrpax{aeM rry6onyrc 6naro4apuocrr, anaAeMr.rxy
A. E. CenepHoMy, o6patlrnmerr.ry Harrre Bur{Mar-r[e Ha aror raurepecrrr,rfi o6r,err.
Anpe.nr, 1,976 r.

Jlnreparypa ::.
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2. G. W. Preston. Astropllys, J., 1967, 150, li g, B7t.
3. H. W. Babcock. Astrophys. J., Suppl., lg58, B,' N 30.
4. G, W. Preston. Astroiihys. J., t967,72, N '9, 

l0gg.
5^, R, F.arragiana, !.!. Eack. Mem, Soc. astron. ital., 1962, gg, N 4, B0g-880.
9. 4,A,, terg. Publ. Leander McCormick Obs., 1966, lS; Lg',
7. ry.5.-Bonsaclc,. A. H. Marlnwitz. Pabl.. Asiron. Soc.'pacific, L967, 79, Zgb-254.
8, K, Sad,akarze. Contribs. Dept. Astron. Univ. Kyoto, tg6g, N 'b0, 

93.9. V. Itopnucc, !..-F-oamart. Bepoxruocrr.r [epexoAoB rt c:afibr ocqr{JrJr.ETopor 70 aneneuros.
M., <Mr,rp>, 1968.

10.
tt.
12.
13.
14.

C. IL Coiliss, B. Warner. Astrophys. J. Suppl., 4.984, B, Bg5-488.
Y. Yamashita. Publ. Dominion Asirophys. bbs. Victoria, 1g67,12, No L7, 4bb.
M. Hack'. Mem. Soc. astron. ital., 19'b8; 29, N 2-8, 268.
JL C, latnun. tr{en. [tpnncroft actpo([ua. o6c,, 1958, 18, 28-86.
R. A. Berg, E. t. Wood. Astrophyi. T., IOOO, 71, B7B,'



AltAnEMUfl. HAYIT CCCP

Ilr 3BE CTII fI ItPLIMCI(O}t ACTPO (DI{ 3IzIqE CI( OlYr OB CEpBA'IOPI'Il'I
Tou LVII, 1977 t.

IABOBBIE OEOIOTIKII 3BE3[ TIITIA BY Dra

II. @. tlyrafiHon

?Icc,negoaanrr Korrryprr auuccr.ronuoii .ntrnr,rr Ho B crlerrpax cJreAyloqllx 3BcBA:

FI( Com, BD + 30"448 u BD * 27'4642, Cnexrpalr,nne 114116r arr4x BBesA G8, K0 u K2
cooTBeTcTBeEIro, I4 LIX CBeTITMOCTII HeCI{OJrbItO BLr[Ie, qeM y SBeBA rnanuoir [ocJreAoBaTeJrL-

uocru [4]. O6rapyxerune y Er,rx fiepuoArlqecxrre rrBMeEeHrrE 6recxa u BcrtBlttreqrla.E aRrrIB-
Irocrb yxaarrrBaroT, qTo oI{I4 rIpr4EaAJrerI{aT H IrepeMeHHbrM rlrua BY Dra [3, 4]. BD +27'4642,
npoMo roro; cner{TpaJrruo-pnollnaa BBeBIa c floarrlr oAl4naficBbrMI4 crlexTpaJrbnb]M li r[oto
Merpr,rsecxr.rM rreprroAaMr.r, a BD *30"448 - soartoxra.E crlerTpaJlr,Eo-guoiiuax.

O6napymero, qro rxr4pr4ra Ho-alr.rccr.rra B cfier(Tpax paccMarprrBael\{r,Ix sBeBA rerl
6o,nrme, .reM 6onbme cxopocrr BpatrtrerJrlfi BBeBAr,r, .(.na roro .rro6rr o6nscglrrb Ery oco-

6ennocrt,, DpeArroJroE{erro, irro o6orourlr, B r{oroprrx Bo3Hr.rraer Ho-outrccutt, 6r,rctpo

Bpatqarorc.rr, npurreM rrar,r6oilee agennarroii frBrrfrerctr cxe]Ia (rBepAoreJlbnoro)) Bpatqefirla.

Paguycuj o6onover, oqelrerrrrre B npeAtroJrolr{eEr4r,r (rBepAoreJlblroro)Bpalqenrrs, B 5-10 paa

npeBocxoAar paAnycbr aneag. ,[.rr srextpouuoi:r r]Jrorrocrlr Bo BryrpeHreft qactu o6o-

noqxra FK Com gaylrx paarr.rqEbrMr,r cnoco6alrr.r floryqenbl 3EaqeEI4-E rloprAr(a 'l}tt cnl-l-
I{an nepoarnafl [prirrr4ra rroAAepx(aEr4-E (TBepAoreJrr;Horo) Bparqerrr4fi paccMorperro Mar-

rrllTlloe [ofie. Oqererro, qro lranp.srfleurrocrr, MarHr4TFroro rIoJrE B o6ororrxe Morr(er cocraB-
axrr upu6nzar.rreJlr,Ho l0r -702 ec.

Hamu sa6nroAenr{E nol(agbrBaror, rrro Bo Bnyrperrrert -racrr.r o6oroqex cropocru }lcrc-
qenr4a Berqecrna o6uuro, [o-BrrArrMoMy, 6rrnarot [oprIAI{a 70 xnlcex., Iuluor4a pacilrlpeurlo
o6oro.rer Molr{er cMeg.flTrc.s crr(arr{eM. Oqnaro, r(an rroxaBbrBaer r{orrryp Ho V FK Com,
ra6lro4aamur:icx Jrr4rrrb ra oqror:i ua 15 noryueunbrx crrexrporpaMM aroii Breagrt, ctto-
pocrb r.rcreqerlr4x Moll{er Boapacrarr go 100 nar/cen, florepr Maccbr y FK Com Mo}Rer Ao-
crr.rrarr, 10-8-10-o corne.rroii Maccbr B roA.

GASEOUS ENVELOPES OF' BY DRA TYPE STARS, lry P. F. Chugaitou. -
Ho emission linc profiles have been studied in the spectra of follolving stars: PK Com,

BD + 30'448, and BD +27'4642. The spectral types of these stars are G8, K0 and I(2
respectively, and their luminosities are something higher than those oI main sequence

stars [4]. The periodic light r'ariations and the flare activity lound indicate that they
belong to the variables of BY Dra type [3, 4]. BD +27"4642 is also the spectroscopic
binary star with spectroscopic and photcmetric periods approximately equal and BD

+30'448 is a possible spectroscopic binary.
It is found that the width of Ho-emission in the spectra of the stars considered is

the larger the greater is the rotation velocity of the star. In order to explain this pecu-

liarity it is supposed that the envelopes in which Ho-emission originates are fast rotating"
The most adequate is the scheme of a <rigid body> rotation. The radii of envelopes esti-
mated on the supposition of <rigid body> rotation are 5-{0 times larger than stellar ones.

For the inner part of the envelope o{ FK Com the electron dcnsity,of the order of 1011 cm-8
is obtained by means of two diflerent methods. The magnetic field is supposed to be

a possible cause of a cigid body>irotation. It is estimated that the strength of themagnetic
Iield in, the envelope may be approximately 101 -102 Gs.

Our observations have shovnl 't}at the velocities of radial macroscopic motion in the
inner part of envelopes are, usually, of the order of 10 l<m/sec. Sometimes, a contraction
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of envelopes may replace their cxpansion. Horvever the Ho profile observe4 on one of
15 spectra of FK Com shorvs that the velocity of outflolv iray increase to the value of
the order of 100 km/sec. The mass loss in FK com may be equal to 10-s-10-6 of the
solar mass per year.

B..upoqecce Br,rtroJr,er{ufi trporpaMMbr r{ccJreAoBa'r(rr BBeBA ruua By Dra
11 -41 HaMI'I 6burtr ilory_se^Hbi^ clrenrpaJrbgr]e ua6rloAerrtrE rpex BBeBA ororo
runa: FK com, BD + 30"448 r BD + 27'4642. cueHrpansrrbre rr{trbr err4x
snes4 GB, K0 u K2 coorBercrBerrHo rr Iltx cBerr{Mocrrr rrecr(oJrr,no Blrrtre, qeM
y BBeBA rJraBrroft trocJreAoBareJrbrrocru [41. Peay;rrrarbr otrpeAeJre[rr{fl ur{TeH_
cl'IBlrocrr( nv]F,vt H u K qu II, cHopocrefi BpaqeHr.rfi r,r cogepmarfifr. rrutr/rfr. y
Drr.rx_rpex BBeBA yme coo6rqanncr n [4]. Bgecr Mbr paccMorprrM noHrypbr Jrr(_
nur'r Ho B rrx ctrefirpax. I{err.r Aar{Horo rrccJreAoBaHit.: l) iur""rurrre upocr-
parrcrBeHrrofi lr xuneuarusecxoft crpynrypbr o6orouen; 2) rolrcxlr r4 usyqe-
Hr.re }recrarlrloHapHbrx rrporleccoB s o6o[o.r(ax; 3) noucKr{ BosMo}r{Hofi uepu-
oAl{qHocrr{ lralreneurafi HoIrrypoB, cssaaflHoft c rraMeHeHr{suu 6necHa arr4rx BBeBA
I{JII4 C IIx op6urarbHr,rMr{ ABr[]Heur,l.rrMlr. B csgau c, err{Mr{ saAarraMr{ oco6oe
BIrr{MaHr{e 6uJIo y4ereHo raH}ne JIyqeBbrM cr{opocrfM 3Be3A, OtrpeAeJrfieMbrM tro
JrI{HI4fl M trOUroqerrr4fl .

1. Ha6;nrogeur,rfl rr MeroAr,rma lrx o6pa6ornr,r

^^^lueyp^rr 6trgu- uo-r^yqeHhr Ha 122- n 260-car reJrecxouax B r.rrrreplraJrax
3800-4900 u 5700-6800 A c o6parrrbrMrr srcuepcuxuu 37, BB v lf {l;;.
Qnecr rraMl( rctroJrbaoBaIrbI B ocrroBr{oM crrexrprJ c o6parnofr gucr,epcuefr. 7.2
Alnn,-nsngy ux 6onrurero paBperneur.a. Bce cre*rpur roorr, {orolrerplruec6.yro
na;rg6pooxy r{ ctrexrp cpaBuerrrr.E.

B rutepnane nrup_lruofi or(oJro 200 A, BnrroqarcrqeM Jrr{}r[rc Ho, c uolrorqrro
lrqxpo{ororuerpa G II 6rr.uu r{afigeurr roqepHeHur r{a ctreHlpax qepeB na}HAr,re
0r0.7 nn lt otrpeAeJIeI{br rIoJIo}I{eur/t,s I,IBMept{eMbrx roseH ctrexTpa Btse3Ar,r Ir JIr{-
ullft cnentpa cpaBlleuu,a. llo I{aMepeHI(.EM 6r,rru uocrpoeHr,r Korrrypbr Jrr{Hut(Ho a tarxe Hecr(oJrbr(lrx nlrnuft uo^uoq,euun ?r{eJreaa I{ r(aJlbr{r{fl, rro r(oropr,rM
Bareru 6rrnlr uafi4eHbr JryqeBbre cfiopocrrr BBeBAbr. Taxuu o6paaou onoinro
6u.uo oupe4eJrrrrr cABI{r oMr{ccl{ouHofr. tuunn Ho oruocr.tterr,uo .rrnrurfi norno-
ITIeHI{.E, ecJrr{ TaHoBoft cyrqecrnyer. Analorr{rrHo 6rrrra uponeAeHr,r rar(}fie r{B-
rrepeHrrff .rruunr.r H s.

Hourypu nuuulr H,, n cuenrpax FK Com, BD + 27"4642r BD 1 BO.44A
trpeAcraBJre,Hr,r.Ha pr4c. 1-3. ItaH Br4Arro rrB pr{c. 1-3, a cuexrpax FK Corn
3- BD + 27"4642 [rtr:Flvtfl. Ho ar,urccnoHrraff, a B crreKrpe BD + 30"449 rril]r{vtfr.H"lg9l4Iuo BarorrueHa arurccuefi. Jlwsun H0 r cnexrpax Fk Com n gO ++ 27"4642 ranrfie BarroJruelra omnccuefr., Har( aro BrrAHo rra pr{c. 4. EIyni-
rryur(T tro octr a6ulucc Ha pr,rc. 1-4 uporeAeg coorBercrBeHrro ryrreBhrM cno-
pocTrrM, otrpeAeJleHHbrM UO JrlrHr{fl M rrorJrotrleHrr.fl .

2. O6cl,x4eHrre peayJrbraroe Ha6ruo4enuii

Hourypr,r Jrarrllrl H* ucnaar,rBaror xoportIo SaMerHbre rrSMeHeHtrrr co BpeMe-
neu. Pac_clrorprrM rIx B orAeJIr,Hocrr{ AJLE Ka}r{Aoft na asesA.y FK com lralrenerrr{rr Br,rpa,{enr,r oco6er.,o crrJrbHo. Ha cueHtpax, tro-
nyqeHHbrx B firrBape -- Mapre 7975r. (cu. plrc. l, a-a), r(oHryp upu6rusurenr,rro
cI'IMN{erpI'IqeH orrlocr{reJlbIro }ryJIb-rryHxTa ocw a6u1wcc, Heltroro rra[re]r_rrrorc.E
JIIItrb MaftCI{MaJIL}IbIe I'IIITeIICI{BIIOCTII IIeBOIO II trpaBOIO AMIICCUOIIHTIX I(pbI-
,rr,en. Paccl{orpeHrre ctrer{TporpaN{M, uoilyqeHr-rbrx ua 1,22-cat reJIecxotre, rro-
r{a3aJro, uro uogo6nrrfi xorrryp Ho na6nro4aJrc.E y SResAbr B AetsflTr, Apyruxnoqeft. O4uaxo Ha ctrenrpe, uoryqeEHou 15-16.II lg74 r. (cnr. pnc.'1, 01,
r(oIIryp Ho peBKo acr.ru,uerpraueu.,[,nlrlruonorrroBoe Hpr,rJ]o Brraqr{reJrrrHo
I{IITEI{CIIBEEE, qENT ITOPOTHOBOJIHOBOE, I{ qEIITPAJIbHAT A6COP6qI{f CABIIHYTA
BireBo, arro coorBercrByer orpuqare;rr,rrofi nyuenoft cKopocrr{ noprrAr(a
co
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2 llsn. Hpuncnoft o6cepBaropr.rr4, r. LVII
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Puc.3. Itontypur.nlrnura IJr, B crlenrpe BD -f :]0'448 (crnorullne ruuulr)

IlllepbrBr.tcTbre Jlr{}il{tr - xorrryp Ho B C[eKTpe aseaAsr € Boo A (G8 V), y i{OTOpOfi OMIICCI{rI a HO uer

a _- 9_10.IM7r+ t,; o - 
ii-r:.rrr 1974 r.; " - 

:-e.xtr 1t)?/i r.; e - Z-it.l Lgii r',
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Puc. 4. IionrYPn ruur'tn FIB

B crrefirpax FI( Com (o) I'I

BD +27' 4642 (6) (crnounrie
f f,rlrf,Itl)

IIpepbIBucrblMil JIUI{ufIMfi floI{a3aIrbr

ttoHTy!bt HA y HeaMilccfioltll6Ix 3BCaA

or uru, (ba vl u e Eri (k2 V),
pacllltrlleHHbIe cooTBeTcTBeHlIO CHO-

llocrflM BparqeHllfl l'K Com rI

BD +27"46tr2

r;ZL

40

48

44

4o

48

7OO ntw/cen' iVloxtuo otrpeAeJleHlro yrRelrlr{llarr" r{ro B Hotlb l5-16'II 1974 r'
,n uuarA* r{a6JrroAaJrc.L r{ecrarlr{oHapurrft upollecc, TaI( ItaH Ha c;relyrcn1yn

rroqb HoHryp Ho (cnl-Pwc. l, c) craJl rlollrrl npeH{HI4l\r'-" -H;;;rpi, 
Ul , FK Com He rror{aablBalor HaHoI-I-nu6o oupege;rerurofi ea-

sucu^{oc;; or rliarr uarrenenmii' 6lecxa BB.BALI. 3ra enea4a He rr,Recrrla Hafi

"o"*rpururro-4iOftrraa, 
uo n [5] uo ceN{r{ CneHrpoIpaMrIaNI,orI\{e{eHIJ II,}IeHe-

rrrrfr ce.ryeeBoft Cr(Opoc,trl B trpeAeJrax ot -53 no *16 rntl.c.ex. Flariilr ua6"rto-

leHrrfl AarlI BHaqe*rr. ,ynuuoft cropo-crrr FK Com or -43 uo -15 nul cen'

qro, oAIlaHo, Jreffiu1'o rrpug".,u" ou]I'r6ort uamepeurafi' TaH r(aH JtI{lll{'] uoi'lo-
rtreHrrfl B Cner(rpe orofi anea4H oqeHb pasMbtrble I{ noSTOl\Iy X3r{epeHI'If nyqe-

nofr cxoPocrl4 tleYBe0eliHhle.-":H;;;tp' 
Ho 

"o 
"oor,"p. 

BD + 27"4642 nepeNIerIHLIe' Ho y Hee Mbr He

ua6rroAanlr cr{Jrr,Ho acuMN{eTpuqHLIX HOHrypon, nogo6l{blx Ha6JlIoAaBIXerIyc'.E

;FK C;; iS-f O ii te74' r. Ha rre*oiopbrx crer{rpax BD -.{- 27'4642
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y FK Corn.
BD -1- 27"4642 r{sBecrHa RaK nepeMeHnafi

[3] u Hax ctrenrpaJrbuo-gnofinaa c [eplro4oM
nrepeHr{fi rryqeBbrx cnopocrefi BD + 27"4642

Sarrerrra ueHl'paJrrrlra.n a6cop6qux a rururu Ho, Ho lre cToJIb rny6oxaa, xan

BBeBAa c rrepuo[oNr 6,750 71ns
6,7242 4na [6, 7]. Hamn ua-
AaJrrr cJreAyrorqr,re pesyJrbrarbl:

l. D. 2442 383,354 -58 xer,lcen

384,292 -34410,260 -52

J . D . 2442 415 ,235 -34 n.v,1 cen

466,208 -{3467,240 +31

llorperuuocrb r{BrrepeHurt ne npeBbrrrraJra -15 nx/cen llo.nyueunbre }ra}r1r
.[yqeBr,re cf(opocrrr xopomo corJracyrorcg c [6, /], uo roHasbrBaror cABr{l [o
$aae ua -FOl',15 orrrocr{reJrE,lto DJreMeHros [7]. tr{a pacc}Iorpel{r{rl prrc. 2
l\toiliHo SaHrrosl4Tb, rrro crlJrr,HbIx LrStrerlerrufi ronrypa FIo, aauucxqrlx or
op6nransnoro ABrriHer{}r.E 3Be3Abr, He npoucxoArlT.

Xora oupeAeJreHr{e cneHTpaJrbrrbrx rreprroAoB }re BxoAr,rJro B Ba[aql,r AaH-
rlor1 oracrlr rraurrrx r{ccJrelloBaHlrfi anea4 ruua BY Dra, o6napyme]rHoe BAecr,
pa3.[usfie ]re]uAy {ororrerpnuecHr{N{ rr crer(rpaJrbr{blxr lepr{oAaMrI BD +
+ 27"4642 npe[craBJrfler BHarrurerr,Hrrft rlHrepec. Orltetuu, .Iro ouru6xa s
crrenrpaJrr,Horr [eprroAe, rro-BI{AI{r{oi\{y, He npeBllIuaer 0,0001 grrx. tlro xa-
caercfl Sotonrerpnuecxoro ileplroAa, To cJreAyer prMerb B BI{Ay, qro oH orrpe-
IIeJrer.r no lrlrrepBany ua6;rrogenlrft scero Jrr4rxb B 60 lryreft, r.ro 6.naroAap.E ror\ry,
qlo alrrrJrr4TyAa rraNreHenr,rft 6tecHa BBeBAbr 6r,Ina AosoJrrno 6onr,nrofi, oruu6Ha
B OIIIeIIeJIeHIIII IIepIIOAa Bpf[ JII,I MOTJIa [peBHI]IaTb HeCHOJIbKO TLIC.ETIHbIX ,[HtI
(6o;ree no4po6uo civr. n [3]). Tarturr o6paaou, paBJrr{qrre {orouerplruecxoro I{
cnexrpaJrr,Horo fieprroAoo n 0,026 [rrfl cJregyer csrrrarE, B ocHoBHoM peaJrbrrllNr.
Hanoununr, uro y calroiir BY Dra paarurrr{e r[e]r{Ay {oronrerprauecxl{rl r{ ctren-
rpa.rrr,HbrM rrepr{oAailrr{ oqeHE, 6onr,nroe: rforouerpuuecHlrft uepr{oA paneu 3,8
lux (on rraMerrflerc.fl rra rrecxoJrbr(o corr,rx gun), a ctrexrpaJrE,Hufi 5,981 gux
[Bl. Bosi\'{oriuo, ror draxr, uro y oguofi BBeBAbr runa BY Dra paanrvue So-
ror\'IerpPleOCI{oIO lI C[eHrpaJIbHOIO IleplloAoB OqeHb I{aJI0III]I(O€, a y 4pyrofi
6o;rsuroe, uNreer cyr{ecrBeuHoe BHaqeHI{e IIJrrr rroHlrslarrurr [prrpoALl BBeBA

'rlrna BY Dra. Ognano aror Botrpoc rpe6yer AaJrblref,rruero ugyrreHrrfl.
Sneega BD + 30"448 He rrgBecrHa nax ctrexrpaJrr;Ho-gnofinaa, uo n [9]

yxaBar{o }ia trepeMerr}rocrb ee tyuenofi cxopocTrr (npe4etrr nalreuenufi, rt coaia-
.TreHrrro, ire ganr,r). Ilarura rrgrrepeHr.rrr ;nyuenofi cnopocrrr BD + 30'448 4a;rir
cJI eAyIou{IIe peByJIbraTLI :

J. D. 2442 088,246 418 nnlcen J.D. 2442 383,505 -3 n.:ticeu

LLS,2SL +20 4[5,,41() --29

fJocnonr,xy [orperrrHocrb Hafirr{x lranrepeuufi He rrpeBr,ruaer -f 5 n.ttl cen,
l\roiriHo 3aK"rrrcqrrrb, arro flyrleBafi cr(opocrb 3Be3[LI [epeNreuuaf . Taxunt o6pa-
BoNr, aBeBIIa .EBJr.Eercfl noalrorHnofi cfler(TpaJrbrro-gnoftnofi. Itonrypu [rwrutrt
Ho, upegcraBJreurrr,re Ha pl{c. 3, ne uoxaelrBalor cyq,ecrBeHlrrtx lrenaeuenufr.

3aHanqfisas o6cyrxAerure peayJrE,raroe ua6Jrrcgeaufr., orr,Ierr{r\I eqe oAHy
AeraJrr,, Horopofi ceft.rac rpylHo gans o6r,acuerrrre. Ha Honrypax rlrunr Ho
y FK Coin B AByx cryqa.Ex r{a paccroflrrr{tr oxoJro 18 A ot qeHrpa lrrrrrrrr
Barrerrra Haxafl-To trrrrtrr4fl norJrotr{e}rug. Ona orrueqerra crperxofi rapvc. l, a
la e. Tpyguo cnaaarr,, tlBilflerctr Jrrr oHa cr{Jrr,Ho cN{etrIer.rHr,Ir\{ a6cop6quonurru
Kourrouer{ror\r Jrr{rrr{u Ho r.r.nr,r }rie [prrrHaAJreirir{r He BoIIopoAy, a Apyrolly
xrr firr{qecKoMy aJI e}IeHTy.

3. Anarna peRyJrr,TaroB rr BanJrroqeHrle

Cant $ant rraJrrdrrr,r.E aNrrrccur{ B BoAopoAHr,rx Jrrrur{.Ex (a ranine B JrrrHr{flx
FI lr K Ca II) yr(aBr,rBaer, qro BBeBAbrruuaBY Dra oHpynteHbr raaoBbrura o6o-
JrosrtaMrl, rex{neparypa r(oropbrx BL,rue reMtreparypr,r o6paularou,ero cJro.g
BBeBALT. Fleo6xoglmro, oAHaHo, I{ccJreAoBarr, EBJrflrorcfl lrt lTil. o6o.nosHta
cpaBHI4TeJrr,Ho rorrHLINrI{, Tl4fra coJrne.rnoft xporuoc$epu, uJrI{ }r{e trpor.E}I{eHl'rr,Ilrrr.
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Plrc. 5. Sani,tctaltocrr, (11 -
- /10) ot (I - Io) (ruur.Iri Ho)
g"na FK Com

Baxruyro lru{oprnaqurc o ilpocrpancrBeH-
Hoft r4 HuHeMarlrqecxoft crpynrype o6o.nouen
paCCI{aTpI4BaeMLIX BBeS[ ]IO]IiHO' OTIeBI'IIHO,

troJryrrr4rl rro KoHrypaM Jr[rHI4I4 Ho. ltOntyprr
oco6eHHo rxrpoxl{e y FK Com u BD +
+ 27'4642. y FK Com mupuHa HoHrypa co-
craBJr.Eer uplr6rlranr:eJrbHo 30 a.

Ha prac. 5 uoraaauo uBNIeHeIrr{e IrHTeHcrIBIro-
CTI{ 3I\{II{CCIIYT I X - I1q e XpltJIr,AX lllulllr Ho,
BLrpaH{eHHOfi n e4lruuqax coceAlrero HetrpepblB-
Iroro ctreltrpa, B SaBr{crrMocrlr or paccToflHtrE
or r{eHrpa rrt4rvtt- (fu - [o) q.ns FK Com. Be-
JIuquHa I, - I^o ecrb paBllocrb MelI{Aysa6;rro-
laelnoft I{rrreHcl{BHocrsro .f1 u ocTaroqHofi urr-
TeHcr{BHOCrr,ro 116 n a6cop6quoHHoft JrllHrrrr
Ho, Horopag 6r,rna onpeAeJrerra HaI,Irr uo ctrer-
rpaM craullapruofi BBeBAbr I Boo A c yuerou
ua6;rro4aeruoft cnopocrr{ BpaIIdeHI{fl FK Com
(upu arou Mr,r cqIrlaJII{, .ITo Ho-a}trtccvlfl. y E

Boo A orcyrcrByer). Bepxnn.E trp.fll{afl ilurufl
Ha pr{c. 5 coornerctnyer: saBr{cul\rocrr{ (I x -
-/rr) - ()u - Xo)-', a rII4)r{H.rI.fl 

-BaBrlcrrNlo-uu (17 - 1r"o) - (), - I0)-3. Toqnu 6wtu
IIoilyareHbr ocpeAHeHr4eil{ Bcex [pr{Be[ellHDrx I{a
puc. I HorrrypoB Ho, 3a ucHJlroqel-Iuetr aHo-
MaJrr,Horo noHTypa, Ha6rroAasmeroca y FK
Com, a rar([te HaJro]fieHr4eM neBoft u npanofi
rroJroBr4rr r(a)fiAoro noHrypa. ftax sflAuo I,Is
pI,Ic. 5, ua6nro[aelroe r{3r\IeHeHI{e I{HTerrcr{B-

1,9 ($-/2n)

,4

EOCTTT Srfr{Corrfl trO Mepe yAaJreHr,r.E or rIeHTpa Jrtr]s.u],r upra6luxraerc.E H SaBr{-
cr{Mocrrr (I t, - I 

^o) - 
(1, - to;-4. Touxtt, r(oropr,Ie paclroJrorfienbr B trpaBot\r

Irr4)firreM yrJry pflc. 5, clteq,eurr IIo ocl4 opAr{Har lrpl4}reprro na 0,3 orHoc[TeJrb-
uo upruofi Jtvturtrr, coorBercrByrorqefi BaBl{cl{r{ocru (I x - I xo) - (}, - to;-2.
Ero cueq,eurre paBlro upn6nraar.r'reJrr,Ho 3o, r4e o - cpeAHfl.E r(Baflparr{quar{
omu6xa ycpeAHeHuoro tro tr.flrr( crenrpaM Bnaqeulra lg (I * - 1^o). Oguaxo
ecJIu yqe0Tb HeyBepeHHOCTb B IIpOBeAeITIIII HetrpepLIBHoIo CneKTpa r rot {aXt,
qro HoHTyp trrvtrrtfi I{ctrblTbrBaer peaJrb}Ible I{BMeHeHII.E or oAHofi noqtr fi
gpyrofi , ro cterreub AocroBepHocrri noilyqeHuoro peayJlr,rara r\{o}r(er oKaaarr,ctl
HIIHte, qeM coorBercrBylorqa.E 3 o. Oco6er-rHo Balr{eu Botrpoc o roM, IipaBr4JIr,Ho
JrI{ trpoBe[eH r{etrpeprrBnnrft cuextp. tr4cuorr,ay.rl HaIrru AaHHbIe, ltoxno 6r,r,no

6rr uoxaaarb, qro na6rrc4aelra.E r{HreHcr{BHocrb arrraccurr 6rurHe cJIeAyer aa-
Br{crra{ocrr{ (I - Io)-', qerr BaBrrcr{rlrocrr{ (X - Xo)-', ecJItI cqlrrarb, qro
ueupepnnur,rfi ctrer{Tp r{aNrI{ trpoBeAerl cr4creNraT[rrecH!I Bblme rrcTr4HHoro
sa 3%. B 4eftcrnureJrbrrocrrr aro Bp.fl[ JrI{ MorJro uporaaofitn, r'an r(an AotroJr-
Hr{TeJrbHoe paccMorperrue peu{crporpaMM ue o6uapyxr4Baer'Kar(oro-Jrtr6o uc-
TosHuKa yraaaunofi cucrervrarlrqecnoft omr.r6nr,r. floorouy rvlbr crluraeM, rrro
uafigeunaa HaMIlt BaBrrcI{Mocrb 14BMe}reHI{fl I{HTeHcrdBHocrr{ aMrrccul{ B

Kpr,rJrb.flx rrn]f.utr (I x - I xo) * (X, - I'o;-a sacJrymr{Baer BHI4MaHrr.fl lr B coBo-
r(ytrHocrr{ c Apyrr,rMr4 Jlar'rHbrr\rfi Mo]r{er 6r,rt, racuonr,BoRaHa gnr auanr.raa {r.r-
Br4qecxr.{x ycnonufi s o6orosxe.

Tanulr o6paaou, trpe1craBJrflerc.fi r\faJloBepo.ETHbIM, uro ua6trogaeMoe pac-
trpeAeJrer{rre sMlrcc],lqt B AaJrer{[x npbrJrbEx Jrrr]F-trrt Ho y FK Com uomer 6ltrr,
o6ggcneno MexaHrrBr{oM BaryxarrraE r{BJryqenr{rr, r(oropor\[y AoJI]nHo 6uro 6ur
coorBercrBonatr, (.I1 - .Ir,o) - (?'" - L,6)-2. HecxoJrrHo rpyAEee I{cHJrIorrI4E,
BoBMolRHocm lllrapr-a$Senra, grrrl r(oroporo (/1 - 1^o) - (?t - 1,6)-2'5, uto
6nraxe x ua6nrcgaer{oMy, qeM Ar.E Baryxaurlfl. I4cuonr,ayr r[opuy.rrr,r, trpl{Be-
[e]rHbre r [10], N{br cpaB}rr{rr[ AJr.E ]recno.rrbnr{x suasen[fi gJrexTpoHHoft uror-
HocTtl i1,a HoaS$nrlueHT rrorrloLIIeHI,IrI B ItpllJrr,.ax rrttutr Ho, o6ycnonreuurrft
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?gryxallrreN{ (KaH BcileAcrBr,re rlaryrrerrrrrr, rax r{ BcJreAcrBr.rc croJrxHoBeunfi) u
IIIIapx-at!dlefiroI,r. Ilpu orou r/tbr HarrJrr{, uro IIIIapn-aS$err crarroBrrrc.s
6o.rree cytrlecrBeHr{brM, qe}r BaryxaHr4e, rrprrnt, } 1Oru ctt',. Taxmu o6paaorr,
sro6nr o6t.qcHrltt, na6nrogaeuoe pacrurrpenrae FI, B npb]Jrb.ax Jrr{r.rrrrr IIIrapH-
aSSeHrolr, Taxyro )He trJrorHocrb cJreAoBano 6r,r [pr4H,rrrb gnn o6onouxlr FK
Com. OAuaHo, HaH 6yger rioxaaaHo AaJree, aro nporr{tsopear].rr na6nro4aeuouy
orrrolreHr,rrc aueprlrl4, r.rslyuaeuofi FK Com R JrlrHl{rx Ho n H p,.

^ Ilocxonr,Hy crarrrcrtrarecxr{e t{exa}rr{Br{br pacmr,rpenr,r.s :rurruu H, lng FK
com, uo-ntrAr{rroMy, Iretrprrer{Jrex'rbr, 1o npeAcraFJlfler r{HTepeo paccr{orperb
TaHII{e pacmplpeHl{e JII{HLIrI Bc.rreAcrBr4e ABr{}r{erJr{.a. Cnlrgerenr,crBotrr roro, qro
ulraur,rHofi paclrr4perrr{R Ho nlomer 6rrrt npaqeurre, cJry}}ir,lT rrrr.lprrHa HoHl,ypa
Ho, noropafl y I,r3yqaer,rbrx rpex BBeBA TeM 6onrrue, qelr 6orr,rre cHopocrD
BparqeHtr.fl BBea[br, otrpeAeJrerrHarr ro Jrrr]rr4.rrM norJrotrIeHr{s. B 141 6r,rnlr nait-
Aerrbr cJre[yrolr,r.re BHase-Hr,r.E cnopocrr,r Bpatr{eHr{fl: 70 nn/cen gra FK Com,
30 nat/cerc[.rs BD -F 27"4642 u ( 10 n.wtfcerc [rr.s BD + 30"448. tr4n coorne.r-
crByror mr{ptrHbr l-Io-ov-nccttu: 30 A uns FK Com, 6 A 4na BD -l- 27"4G42y
3 A tns BD + 30'448.

B cssau c ErrrMrrr-rrepecHo orr\[err{rb, rrro y BBeaAbr FI( Com uraplrna IIr.-
at\,rl{ccr1l4 ITaMHOTO 6Otrrue, .IeM [upuHa nunufi norJrolqeHtrfl MeraJrJroB, rro
I{OTOpLIII{ lvlbl npOIIBBoAIInU otrpe[eJleHI{e CHopOCTI{ BpatrIe}II,Ifl BBeBAbr. Tanlrl,r
o6paaolr, ecrr{ csr.rrarb, qro pacu}rpeHr.re Ho-aunccl4I,r BbraBa}ro Bpaqerrr4err,
TO CJrenyer saKJrroqr{Trr, qro rr.ruefinafl cHopocrb BpaqeHus o6orosxlr arra-
rrr{TeJrr,I{o 6onsure, uenr o6paqalotqero cJro.fl BBe3116r. Taxoe coorrroIUerrr,re
cHopocrefi rlBlrtrercn BecbMa seo6rr.rnr,rnr, TaH HaK AJrfl BBeBI c o6onoqxaura
(n ocnonnou aro Be-gseaAbr - cm. [11, 121) panee HaxoAr.rJrrr, qro ruueirnan
cHopocrb Bparqelrl4.E rraHcl{MaJrbHa n6nr,reu noBepxHocrrr BBeBAT;r, a c y[aJre-
IJI,rer{ or nee y6r,rnaer, HaK R-r uw KaH fi-'i,, rge fi - paccro.rrr.lrre or r{errr-
pa BBeBAbr. flpunegeunufi upurtep FK Com roHa3brBaer, qro AJr.E o6rscneur,rq
na6rrogaeubrx Kolrrypon Ho-alrrncclrr4 y BBeBA u,rua BY Dra uerr,arr flcrroJrb-
SoBarb reopertrqecnr{eMoleJrI{, paccarrtraHHbre parree ItJr,rr BBeBA c o6orosKaNlr.r.

O6uapyrxenHafl y Be-anesg BaHoHorr{epHocrrr Bparqer.Il,rs o6oro.reH noJry-
qaer ecrecrBeHHoe o6.t.acueHrae, eclrrt npeAtroJro)fitr4Tb, arro yrJIoBafl cltopocrr,
BparqeHl'{fl raSoBr,Ix Macc tro Mepe yAaJIeHr{.fl or sBeBAbI yr'te}IbIxaerc.fl,TaH Han
ra3 coxpaH.Eer ror yrtonofi MoMeHT, HorOprrfi OH r.rr,reJr Ha noBepxHocrrr 3Re3-
gnr' OAIraxo [pI{ HaJlrrqr,rrr ]!{arHrrrHoro rroJrfl aro Bar{e[Jrenl{e [pr4BoAI{T n
CKpyTII4BaELITO MafIrLrTHLIx cI,IJIOBDTx luIrr,rfi I{ It Bo3HI{ItHoBeHLrrc BCJIe[CTBIre
aroro nar.frlxeuufi, upen.ErcrByroulux r{3}{eHeHr{ro yr.rronort cKopocrl{ Bpaqe-
lrras. floaroruy o6o.rrouxa, B noropoft npucyrcrRyer r{arrrr.rrHoe troJre, }ro}rier
Bpaqarbcfl c trocroflHHofi yrronofi cxopocrrrro.
_. Teoplra- BBegArroro Berpa AJrfl npaqarcqefic.rr r,rarur4rHofi aneagrr paaBrrla
Mecre.neu t13]. B etoft reoprar.r trpeAtroJraraerc.E, rrro cnopocrr, aerpa-r6uualr
rroBepxHocrtr BBeBAr,r upu6nr.rar.rreJrr,Ho paRHa cr{opocrrr BByHa r{ c pocror\r
paccroflrrr{.fr or 8Be3[r,r yBeilI4ctrBaercs. NlecreJre]{ troHaBarro, qro crpoeHr.re
o6otoqxu AoJrlr{Ho 6rrrr cyqecrBeHlro paaJrr,rrrHbrrr Brryrpl,r 14 cuapy}nrr Hprrrr.r-
qecxofi troBepxuocrr.r c, orpe4eJrflet\{oft ycJroBprerr paBer-rcrBa cnopocrr{ BBeBA-
Iroro Berpa loxaJIruofi aJrbBeHoBcHofi cropocrra. Ilonepxuoc:rr C orpan[quBaer
Ty qacrb o6onouHlr, u xoropofi MarHrrrlroe troJre Kor'rrpoJrI4pyer ABrrlrelrue BBeB-
IHOrO Berpa. Ilocftolsry lpeAtroJraraerc.E, qro MarHI4THoe rroJre sBesAbr Ar{-
rIoJIbFIoe, ro noBepxHocrr C conpuHacaercfl co sseaAofi n6nuar ee trojrlocoB rr
Aoorlrraer rrau6o.nr,urero yAaJreHrr.E or SBeSAbr n1tuau 0HBaropr.raJrr,uofi u.noc-
r{ocrr{. Buyrpu rroBepxlrocru C lrarur.rrHoe rroJre rro.ror.rganrrioe n rpra6rr.rsn-
TeJrbHo Ar{troJrLHoe. vr.nonas cHopocrb Bparqeflr{.E o6oJIoqxlr B}ryrpr{ c Ao;rarna
6r,rr:r nocto.sunoit. Cuapynru C none cratroRrrrc.E paAr{aJrr,Hr,ru- flpra Harr,rqupr
6r,rcrporo BpaqeHr.r.E BBeBAbr gnuxryq,efi cunofr BBeg[rroro tserpa flBrrrercfl
qenrpo6enruafl cilila, npuqeM B orotrr cJryqae? KaK troxagano s [18, t4], norepx.
noctr, c otrpeAeJr.Eercfl ycJroBI{eM paBe}rcrBa cxopocrra Bparr{eHr.rfl rr aJrrrBc-
uoscxofi cHopocrlr, oAuaxo Molrrer oKaSarEc.E TaK, qro erqe Ao Aocrr{}rieHr{fl
sTOrO paBerrcrBa r'ra HeHoropoM paccro.EHprr{ or BBeB[br BHyrpr4 c qenrpo6em-
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Hafl Cr{Jra HaqHer IIpeBLIlIarb oI,IJIy T.E}I{ecTtr. xorfi (rBepAol'eJlbHoeD Bpaq,eHtre

trpgAoJrlr{aer co6rlogarbcrl BIIJIoTI [o noBepxHocrl,I C, B aroft qacru o6onoqxn
BOBivIO}I{eH I{HTeHcrrBHbIft nsr6poc Beu,ecrBa.

flpu,lreuenue cxeMr,I (rBepAoreJrbHoro)- BpaIIIeHrr.E x FK Com [aer cJIeAylo-
qee. By4e* cqrrarb (n cootnercrBl{r{ c [3, 4 15]), sro cxopocrb BpanleHufi
oroft an-eegrr Ha ypoBHe {oroc{epu uo:7A nnl cen, ee Macca paBl{a coilueq-
noft uacce ra ee paguyc Rr, == 8,8'LAfi cu'. Torga qentpo6emnoe ycxopeHl{e
u2/,R nperrrcrar ycxopeHr{e cr4Jrbl T.rr?fiecrn GMIRz Ha paccroflLrfin R or rlelrrpa
BBeBAr,r, paBHor{ npu6nnslrteilbHo rlerblpeM pa4l'lycar{ 3BeBAbr.

I4cuolraya cxerrbr (TBepAoreJrr,HoroD Bpalu,eHrlfl, MbI Br,rqficruiltr KoHTyphI

ar{rrcc[orrHoii turrwm Ho [nn ARyx MoAeJrefi - cSeprasecxofr o6onoqxra lr on-
BaTopuaJrbllolo AIIcHa. To.nquna EI(BaropI{aJIbHoIo ry_qr1 6rura 1rptrILara
pau"or y[BoeHHoMy pa[r4ycy 3Be3Ar,r (upuuaroe grs FK Com auaseuue pa-

Ardyca yr(a3allo nruue). Vron uaxnoHa el(Baropuanr,uofi ulloo11ocrll R Jlyqy
aperrx-, o6erx MoAeJrfix rrpr{Hrrr[aJrcrr paBI{Lrr[ Hy,rrrgt NIu upeqnoraraJlfi, qro

o-6OtOrxa frlilfl.eTlfl. onrraqeoxu rourofi B JIIIHI4I{ Ifo. Bueurnuft paAl{yc B

o6eux r\[o[eJrflx 6r,rl upuuar paBHrIM 10 paquycall sBeBAbI' TaI( HaH TOJIrI{o

[pII aroM Br.IaqeHuI4 nau6orr,uraf JII{HefiHa.E cltopooTb BpaIqeHII.E B o6oloqxe,
pinnan 10 us, AocraToqHa [JI.E ToIo, qro6rr o6t.sCuratr, Ha61lo[aer'Iyrc 1IIIIpU-

Hy Ho. BOnrruOe paBIIlttILIe B trOIyqeHHbIX HaI\,II4 SHaaIeHUflX BHSIIIHSIO pa-

Ar{yca o6o.no.IHII I4 TOrO paCCTOflHILfI OT qellTpa SBeBArI, Ha I(OTOpOIII I{eHTpO-

6emuoe yCXopeHI(e CpaBHL{BaeTC.fl c yCKopeHI{eNI cI{JIbI T-E}I{eCTII, OrqaCTI4

t\{oxteT 6trrl gtresaHo IleHoTopofi ueynepel{HooTbro B npI{H.ETLIx sIIaqeHI{rIx
paAtryca BBeBAbr rr ee Maccbr. OAnaHo Bbrule orlueqaJrocb, xITo reopilfl Mecreng
AotrycgaeT coxpaHeHl{e (rBepAoTeJIr,EOrOD BpaqelJu.fl lr B TOM Cilyqae, nolAa
qeurpo6exrua.fl crrJra npeBbrrnaer cr{Jry rsJr{ecru. floatouy Her ocuosauI4ft
CsUTaTr,, qro BTIeIuHIIft paguyc o6o1osftr FK Com He lIomer Aocruratr t0
paArlycoB 38e3Abr.- 

B-cnyuae OlrI4qeCRI,I TolIHoft o6olouxz, AJIfl I(oropofi CupanegntrB saxog
(rBepAorerrbuor6) BpaIq,eHI{.8, pacqer Koil[qeorBa sHeplurl E x\l\, trBJlyqae-
rtloft aro,uaurr BoAopoga, sos6yx4er{Hr,IMr{ na tperuft ypoBelrb' Ha AJrtrEe BoJr-

nnr l, s r{HrepBaJle AJrtrH BoJrrr A}, r egunuqy BpeMeHrr onaBblBaerc.s AoRoJrblro
r{eoJIoxtHLIt{, 

- 
Paccmorpl,IM SBeBAy, eI(BaTopuaJlbHa.fl uJIocxocTb ItoTopofi uep-

treEAr{KyJIflpIIa H xaprunnofi IIJIOCfiOcTI{, HerpygnO trONaBaTr,, qTo B Cilyqae
(TBepAoTeJIbHOrO,) Bpaq,eHl4fi BeEeCTBo, paCtrOJIo[teHIlOe S6nI4aI'I trJIOC(OCTII,

nepueu4unytnpnoft H Dr(Baropr{aJrbHofi rrJlocnocrlr I{ HaIrpaBiIelrHoft BAoJrb Jry-
ca BpeH14f, trMeeT oAIIIIaKoByIO ilyrleByrc CROpOCTb (uoCnonr,Xy CpeAHfl.E CXo-

pOCTb TSITJIOB6IX ABIIiEteHLlfi SHaqI4TeJIblIO MeHr,Ile, qeM CHOpOCTb BpaqeHtrfl,
TerrJroBble ABrrlr{eHlrg Mo}r(Ho IIe yquTblBam). ECrr aTa uJIocHoCTt, r{axoEETca
Tra paCCTO.flHr4II r oT qeHTpa 3Bea[bl, TO AJIIIHa BoJIHII .X,, ua XorOpOfi trpOUCxO-

[r4T U3[yqeHrre, Mo]fier 6rrtr, safiAeHa r{B CoOTHOIrreHrr-fl

l, : Io (1 { vnr/cR,"),

r4e l,s - AJILTHa BoJrHr,r qeHTpa rrruvtv1, c - cxopocrb cBera' I/6 - cltopocrb
Bpau{eHr{.tr 3Be3[r,r Ha ypoBHe {oroc$epu tr /i.u - paAr{yc BBesALr. 9to6r,r
Haftrfi IroJIHoe qI'IcJIo arolroB, rrBJIyrIar{JulIrIx Ha AJIr{Hax BoJIH ot }' - A'}"/2 go

?'. + Lt"/z, Heo6xo4nllo [poI{BBecrI{ rrlrrerpr{poBaHl{e rro o6terty o6orosxl4 tr/,

orpaHr.rrreHHoMy AByr\rff Tar(r{lvru nJrocHocTgI\{I{, orcToflIl{rrMrr oAHa or gpyrofi
Ha paccToflHI,Ill

. r.B;u Al,
LIr'.- 

- 
- 

'ao Ae

B pesynrlare noJIyqhrl

E^Lt": orr*\nrd,v ,

rAo A 82 -. ofiuurefifloBc1l1ft fioe66l4ql4eHr nepexoAa , l" - trocro.El1ga a Inau-
rttrl fls - 

qucJro aroMOB BOAOpOAa r{a rperbeM ypoBHe s 1ctLg.

38



./a

42

U

-/l -/o -5 0 t /o .. /5
22, A

Puc. 6. Cpanlrenr.re ua6rlogacrroro ir Br,rrrr.rcJrerruoro RourypoB Jrr,rHrlr Ho [,rur FK Conr
Bu.rucnessue HoIITyprrl rIoI{aBaIIbr rrpcpLrBr{cr},tMr4 JII{Hr{flnrtr, DcpxIIfl'I coorRcrcrBycr cqrcptrqecHoii
oooJ1oqfie, a HII,{{Hflfl - oI{Barollua.lrbHotly AIrcHy

flpu uuterpupoBaHlrrr I{bI npr{Hr,rMaJrtrr, qro rrr,rcJlo aro}roB ua paccTofHr{rl
.r? or qenrpa BBeBlIr,r r{o}Hel 6r,trr, nr,rpa}r{eHo cJreAyrorqr,rrr o6paaou qepes
aJrerrpoHHyro rrJrorHocrr, rze1 Ha nuyrpeuueft rpaHr,rqe o6olro.Jxtr:

t,s x3

il.t : b3n2=---_ .(). ek.re 
1

" \2tntL'l'"7 ''

neRz : n"oR}u.

Bxogrq,aa B errr BbrpalHerrrrfl BeJrr,rq[Ha bs - MHo]ilr4reJrb Meuaera, 13 -DHeplr.rfl cB.BBrr [JIrr 3-ro ypoBHE BOAOpo[a, ocTaJrr,rrbre o6oSHaqeu[r1 o6brqrrble.
flplt nrrno4e Broporo Br,IpaH{eur{fl (aarracr.rnrocrL EJrexrpoHrloft trJrorrrocrr4

or paccroflHux) npeguoJraraercrr, qro crerreHr, rroHr{BarIr,rH BoAopoAa uocroflH-
Ha AJLfI pa3rr{qHllx "R u qro o6onosxa ABr,r}riercr B paAr{aJrLrrbrx rratrpaBJrerrrlflx
C rro0ro.EHl{ofi cKopocrbro. Botrpoc o pa[r{aJrr,Hr,rx ABr4r{eHrrflx 6y[eT pacc]ror-
peH B Kor{qe cTaTr,r{. 3Aecr, Hy}r{Ho cHaSarb, qTo IIpelnoJro]rieHrre o [ocTofr{-
nofr cxopocrl4 Drlrx 4nurnenufi cr{JrbHo yrrpoqaer cyqecrByrotrtree troJto}r(eHr{e,
IIO, uo-BrlAr{1\{Ot\[y, oHo Bce ]He AotrycTr.rMo uprr a]rarr.r3e cpeArrr4x xapaKTe-
pr{crI,IH o6oro.rxu (cu, raxxie BaHrroseHurr o pacllpeAeJre]rrrr.r n.rTorrrocrrr B

o6o.no.rHe uarnurnofi BBeBAr,r n t13]). Heo6xogulro orr.rerr.rrr,, rrro r(orrHper-
urrfi uexanrraM, trprrBo[sqlrit n r{or-rrraarp{r.r Bo[opoAa B o6ouosHe FK Com,
B IIaCTOEqee BpeMfl He I{3BeCTeI.I, HO MO}I{HO CaII{TaTL, IITO Orl CXOIeH C Tet\{,
xoroprrfi 4eficrnyer B coJrHeqnofi xpouoc$epe.

flocxour,Hy lra6Jrro/Iaer{r,rfi xorrryp Ho dr,rn BbrpairieH B eAu}rr4rlax r{rrrerr-
crilrlrocrlr coceArrero r.renpepbrBrloro cneHrpa, To AJrfl Toro, rrTo6br cpaDr{r.rrb
BblrlucJreHHbre fiollTypr,r c ua6.nrogaelrbrtr{, neo6xo4uuo 6r,rfro uafirrr uoJrHyro
al.reprr4ro Bo (Hr), r.r3ryrraeMyro FK Com B eAr.rHrrqy Bpel,rerrrr B eAl1HuqHor,r
I,IIIrepBaJIe AJrI{I{ BOJrH S6nuZu trrbr:Hlru Ho. flpunxB AJr,rr Ter{neparypbr r4BJiy-
qeHI,IE FK Com BHaqeHr4e 5000'K r{ AJrfl ee paArryca B,B'1gto cn., Mbt }rarrrJrr,r,
uro -86 (FI") : 3,8.1020 epe/cen.

,[,.nx nr,ruracJreunbrx r'rar{IdnoHTypoB FIa, RaH B cJryqae cr[epuueonofi o6oroq-
I{I,I, TaR I{ SHBaTOpI4aJILHOIO AIICHa, IlSMeEeI{I,le E1 n Xpr'UtrflX JII4HI{I{ npU6-
rrr,rBr.rreirblro cJreAyer BaBr,rcr{}rocrrr (I - Io)*,, .rro corJracyerc.rr c }ra6JrroAe-
Irrr.glIIr. Olnaxo s6ilyteu qerrrpa illrHrru BbrrrucreHulre Kolrrypr,r }re coriracy-
Iorcfl c na6rrogaeurrur.r. tri[cxo4rr trrB 0roro, Mo]r{rro ilpegrroJroinrrrb, qro Bo B}iyr-
peHlleft sacru o6ono.rxr (n xoropofi BoBur,rnaer rleHTpaJrbHarr sacrb r(orrrylra
I{o) ouruuecna.s roJrtr{rrHa R Jlr{}rr.rr4 Ho 6onr,ue e[I{Hr4qbr, r,ro Haqr{Hafl c He-
I{oroporo paccroflHr.rrr "R o6ono-rxa cranoBrlrc.fl orrrr{arecHra rouxofi. Cpnnrre-
Hrre BrlqlrcJreuubrx KoHrypoB c na6nro4aeN{brN,r[ flon&Barro rra pnc. 6. B Ha-re-
crne na6.nroAaerroro IIpu]r,rrT r{or{Typ, rroJryqe}rrrbrfi uo cueHTporpat{N{e or
23-24.IT 1975 r., Koropr,rfi r.{Meer rrprrMeprro paB}rhre rro r,rrrrerrcrrRrrocrrl
KopornoBoJIHoByro r{ AJrrrHHoBoJrHoByro KorrtroHerrrDr. 'I'eopernuecxue r(orrrypr,r
6r,rnn pacc.u,ITaIrLr B ARyx npeAflonoxeHl,rflx orHocLITeJIb]ro r'rexaHrIBI\{a Bace-
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Jreurlfl rperr,ero ypoBHf : t) uonnaaq[rl c ocHoBHoro ypoBII.E c rIocJIeAyIoIqI{MI{
peHou6ranaqnfiMv; 2) rouuaaqwfl w soz6yll{AeHr{e paBJII{qHbIx sHepreruqe-
crtrx ypoBueft arertpoHIIbIM yAapoM. B o6our cilyqa.f,x ITpeArIoJIaraJIocb,
qro o6oroqxa HelpoapaqHa B JIr{HI{flx cepl4l{ Jlafiuana. Cootsercrsyloq,Ile
BHaqeHr{fl Mrro}nr{reJrfl b3 6r,utu BB.trrLI lra [16, 1"7) amr sJrenrpoHl{blx reMlre-
paryp f 

" 
104 u 2.70a 

o K. Sna.reurarr BJrer{rponnofi nnourocrtl tlss 6rrnu uogo6-

PAIIbI IIYTEM HAUIYIIIIIEIO COBMEq,EHI4.fl COOTEETCIBYIOIqI{X I4M TEOPETI{IIECHI{X

HorllypoB c ua6nru4aervlrrr{I4l. Ourn npnne[eHr,r B qerBeproM cron6qe ra6nnqrr.

Crlrep r.recnar o6onoqna Pexolt6unaqnlr

Srenrponunft ygap

Pero,n6unaqlru

Erenrpounrrft ygap

104

2.104
104

2.104
104

2.104
104

2. t04

5,3.16t0
7 ,2.7gro
7,2.Igro
2 ,5 ,7010

9 ,6 . tgro
1 , 3. tgtr
2,2,7910
4,6 .lgro

4,3. r0s

5,8.10e
9,7.10s
2,7.70s
7,9.10e
7 ,l . l1La

1,8.10s
3,8. 100

Dnnatopram,nrrft 4lrcn

Br,rure MbI orMeqaJII{, qro BcJreAcrBrre 6ontrurx qeurpo6exubrx ycrope-
ulrft, noanuxaroqux flprl (TBepAoreJI],HoM) BpaqeHr{r{, B r.rcuoJrbBoBaHr{brx Mo-

AeJr.rrx flasr4uafl c paccro.trHr{fi uoprgxa qerblpex pa[rrycoB SBeBALr crauoBrrrc.E
BoBMolnHbrM pa4rraJrbHbrfi nnr6poc BelqecrBa s o6orosne. C 4pyroft cropoHr,r'
cpaBreHrle KoHTypoB JrI{HIrrr Ho, rrtur,rc.neHl{rlx B trpe[troJloE(eurrlf ((TBepAo-

TeJIr,Horo) BpalqeHr.rfi, c ua6nro4aeMbrMl{ or{aaaJrocb BoBMo}I(HI{M To}ne AJIn
paccroxuufi trop.rrgxa rpex-qerbrpex paArrycoB BBeaAhr. Taruu o6paaolr, MornHo
cqr{Tarb, rlro trclroJlbBoBaHHbre Mo[eJrrr trpeAcraBJrflror re o1lacta o6o,nouru,
r(oro pbre ueycrofi ulrnr,r B paArraJr bHo M IralpaBJI el{rrtr.

flo oupegeJreHr{ro r[oAeJrr4, aJreKrpoHr{afi rrJrorrocrb Ha paccrosnnra fi
paBHa

n., (R) : n"opZu lRl.
B uocne4ueu cron6qe ra6nuqrr trprrBeAeHbr gHarleHl{.tr gJIeI(TpoIIrIoft ulor-

Hocrff Ha paccrofluau R: 3,5 .Rru, xoropoMy rla Horrrype lrvt:aptn Ho coot-
BercrByer paocroflHr{e or qeHrpa rruHulr I - Xo : + 5,36 A (t. e. HaqaJrb-
r{bre roqxtr BbrqrrcJlerrHblx xourypon).

flo,ryueuurre BHaqeHr,r.s ne \aror BoBMolnHocTr, ortreHlrrb rraupr{menlrocrl
r\{arHlrrHoro troJrrr B o6oJrosxe rr Ha fioBepxuocrrr FK Com. flo coo6paxeuu.aM,
IrBJro)fieHHbIM Bbrrue, s roft qacrlr o6onosxu FI( Com, [Jrfl ]toropoft uauu ou-
peAeJreHa oJrer(rporrHa.E rrJrorHocrr, upeo6raAarcrqafi poJrb [oJr]nHa trpl{rralr-
Jrelriarb qeurpo6exruoft crare, qro Aaer BoBMolnHocrE trpeAtroJlolr{rrrb, sro Mar-
Hr{TEoe rroJre B uefi uanpaure}ro pa,qr4a.nrno. Iloaroa{y AJrfl oIIeHHu Hatrp.E}fieu-
HocTtr MarHI4lHoro rottg. H r,rbr r{crroJrbayeM I4BBecrEoe coorrroureurre

H2 1"
8n :7Qu-'

rAe o - trJlorrlocrr, BerqecrBa, u - cHopocTb tspaq,eHlt.E.

,[.rr roro sro6rr nafitlr uJlorrocrb BeqecrBa, ueo6xoAllMo SEarbr rreMy

paBHo nr - rrficilo HeftrparbHbrx aroMoB BoAopoAa lr fti - 
.rficilo ero uolloB B

I cu,3, TaH HaK c AocrarorlHoft ro.rnocrr,ro

p:(zr*n)mu,
r\e nLH - Macca BoAopoAlroro aToMa. flplr uaxoxtAeHr{rr p [(br cquTaJIrI, qTo

fLi:71e, a n1 OIIpeAeIIflilvl B COOTBOTCTBI{I C trplllH.grbIMI{ MOXaHIISMaMI SaCe-

Jreur{fl 3-ro yponun BoAopoAa. OAnaxo [pr4 trpr{Nrerreuur{ pexoM6unaqlronnoro
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r{exa}M3r{a rpllq}IHa lro}rl{3arIr{rr arol\roB BollopoAa npeAlroJlaraerc.fl HeIiISBecT-
Hofi v, cJIeAoBaTeJrr,Ho, crerreHr, I,IoIuISaqI4I4 onpeIIeJrI,lTb lreBoBMoE{rro.
NIu uporasroJrr,Ilo [pr{HflJrlr, qro cTeneub r{o}il,Iaaqr{I{ B [aHr{o}I cilyqae co-
craBJrrrer 1000/0. !,.na sacereHlIfl ypoBHeit r,r raoHr,raaqlrlr BJIexrpoHHbl]r yAapolr
crerreur, rroHr.laartrr4r,r corJracHo [17] aanuclrr roJIt,Ho or aJlemTposuofi reuue-
parypbr, r.r [ptrBe[eHrrbre B [17] .rucrenrrbre Aar.rrrbre rroBBoJrrdJrI{ IIaM nepeftrlr
or net\ (n, * ni). B peByJrrrare r\rEI HarrrJrlr, qro [rrr anaqeHl,tft n," (3,5 Rru),
co4epmaqnxcfl B ra6,nuqe, BHaceur.rfl n4 | rt i BaHJIIoqerIbr B npeAeJrax or
4,3.L}e 4o 8,7.10rr ctL-1, a coorBercrByroqr{e rlM BHar{eHLIfl rrJrorlrocrl4 p or
6,2.70-tn go 1,5.10-tz el cfl03. flpuuuua.fl arrl BlraqeHrr.E rrJrorr{ocrr,r u rroJrararr
u:245 ntt/cen (uro coornercrByer paccro,glrrrrc .R : 3,5 /l.n), c troMoqblo
trpr.rBeAeHuoro coorHorxer'rr{.fl MbI noilysuru ,[1 n npege"uax or 7 ao 100 ec.

flocxo.ur,ry AJrfl HBaBr{paAr{aJrE,Horo rrarur{rrrolo rroJrrr Hanp.fl}r{eHHocrb
o6parno [porropquoHaJrblra r(BaApary paA]4yca, 1o Bnclpaloirflql{fl uafi4eu-
rrr,rx BHaqerrlrft rraupanreHrrocrr{ K rroBepx}IocrI,I BBeBAbr Aaer BHaqeuu'i- H"o
B npeAeJrax 102-1"0{ ec. Cne4yer orueruir,, rrro Bo nuyrpeuuefi.ractu o6oro.rltu
non$urypar{r{.rl rrarHr4rHoro rroJrfl rvroH{e:r 6r,mr, Hntralrgr.ruorrnoft. OAuaxo
BBr4[y cpaBHr.rleJrbuo ne6onr,uoro I{BMeIreHLl.fl paAl{yca, B trpeAeJlax Koroporo
npor{3BoA}ITcfI SItcrparroJlsqll.E, ETo, rro-Bl{Arralolly, Ire I,I3l{eH[T CyIqeCTBe]IEO
trop.rrAor( Berurruubr rranpfl)r{erruocrr4 Ira rroBepxHocrl{ BBeBAbI. IJafr4eunaa
Harrp.sxerrrrocrb, Taxr{r'r o6paaolr, rle .flBJrtlercfl lrenillteMJrer{o 6o.rturofi, Hamu
SaHJIIOSeIII4fl yHaBbIBaIOT IIa )I{eJIaTeJILHOCTI, HeIIOCpOACTBeI'IHOIO I'ISMepeHUfl
rrarHrlrHoro uo;ns FK Com. C"ne[yer orrrerr{rb, qro y gpyroft BBeBADT rtrtra
BY Dra rreAaBrro 6r,uo o6uapy)fier{o noJre nop.sAxa 100 ac tlBI.

Hro xacaercfl ARyx [pyrr{x pacor{arplrBac^{b]x BAecr, BReBA, BD +27"4642
u BD |-30"4,118, ro rrpr.rr{eHe}rr4e H rrr.rr{ trpeArroJro}r{eHr{rr o (rBepAoreJrbHoru))

upaqeurrr,r rroBBoJr.Eer cAeJrarr, rartue BaHrIoseH[,a. Paguycu o6onouer y
o6eux BBeBA, orleHer-rubre [o rurrpr{He Kolrrypa Ho, uo-nu4r{MoMy, He upeBbr-
maroT nflTr{ pa[rrycoB 3Be3A. Ilocftonr,ny cHopocrrr BparlleHl4rr o6onouen y
erl{x 3Be3[ SHarrl,ITeJrrrr{o Merrbrrre, qeM y F'K com, cr4Jra T.E}r{ecrrr R r]I4x Bcro[y
[oJr]r{Ha 6r,rrr, 6olrure qenrpo6extroft cu;nr,r.

Paccuorprau reneprr oruolrerrlre rroJrr.rblx euepruii, uaryqaeMlrx o6onos-
xofi FK Com n Jrrrrlr{-sx FIo u H6. I{aH rraBecrrro, Befluqur.ra aroro or}rolrerrl4fl
(6a.nsueponcxufi genpeuerrr) uoanoJrfler naJJolr{r.rrb rrexoropbre orpaunqeHu.E
Ira Bo3il,rolr{HEle ycJroBlrfl BoSHr4nHoBerrr,rfl 3MI{ccI,1o}rHl,rx ;ruHr.rii no4opoga. Mnr
orrpegoJrr,rM [oJrr.rbre aHeprr{r{, rr3Jryqnglror" o6ono.rxofi B JIr{H}IrIx IIo Lr FI 0, HaH

E (L:t*): Zo (I-I*) J (r^ - Ian) c11,,

z (rI|3) : ro (rf l]) J (r^ - I;"i dt",

rAe E0 (IIo), Eo GIp) - arreprr.rn, I{altyqns*ort area4ofi B IIerpepIiBIroM
crreHrpe B eAr4rrr,{qy BpeMerrlr B r,r}rrepBaJre t A n6;rueu IJo lr FIBi I7 -ua6-
JIrOAael\IarI IIHTeII0ITBIIOCTL B JrI4HI4tt, r xo - OCTarOrrIla.g r{ITTeIICI4BHOCTT, ((rIOA-

Jrolr{Hr,rD, Bbrpaxerrrrble B eAr,IHr.{qax rrrrTeHCI{BfIooTrr rlelpepblBHolo cueHTpa.
Be;ruuuuy orrroruerru.tr Eo (H") / Eo (H6), arlanr,re xo'ropofi rreo6xoglrmo g.nr
roro, uro6rr onpegeJrrrrt E (H") lE (HB)r rubr rrarflJrr{, rrpeAlroJlarafl, qro pac-
npeAeJreHr,re arreprr{r.r B rrenpepbrBHoM cneHrpe FK Com IIJIaI{I{oBcltoe c reM-
uepat;rpori 5000K. flonyuerrrroe B peayJlbrare orllorreuvte E (LI")lE (HB) = 5,
Ho c yqeroM oruu6oH ero onpe,{eJlelll,rfl olro N,Ioilier 6r,rru, earrroqeHo B trpe[e-
.nax npu6,nr{Br{reJllHo or 2,5 no 10.

B ttgl Bbrrrr{creHo orrrorrorrr{e E (H")lE (HB) gra cryuas 3aceJIeHI{.s ypoB-
neft nogopoAuoro aroMa DJIeKrpor{HbI}I y[apoilI B ABI,I]ItytqeI4crI cpeAe, xapan-
repraayerroii pasrlrurrofi crerlelll;ro HeilpoBpaqflocul{ B I-I* u H p. Cor.racno
[19j sro orHorxeurre BaBncrrr or aJrenrporrr'roit reltneparypbl 7r, anenrpolruofi
lJrorrrocrrr tLe tr er Bepo-Erllocur p!, nuxoga Lo-xnanta r.1B cpeALI. floarouy ue
cotrocraBJreuun na6nro4aeMoro E (H")/E (HB) 

" BbIrII4creHHLIr,I AJIfi xarri4ofi
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I,I3 trepeqtrcJreHHbrx Berr{q[H noryqarorc.fi AoBoJrbrro mr{poH[e trpeAeJrEI ee
BoBMolr(HbIx Ir3MeHeHI4ft. Tenr .ne MeHee rar(oe cpaBrreHr.re Bce H{e Aaer BoBMo}n-
HOCTb CAEJIATb HEKOTOPbIE 3AI(JIIOqE]ItrI.E, TPEACTABJIflIOIqI{E I{HTEPEC AJIfi AAH-
HOrO UCCJTeIOBaHrrfl.

Br,rsrcleuubre orHorrreuws E (H")/E (HB) grx T"> 2.10aK s EarrreM
cJlyqae, Io-BI{AI{NIoMy, HeIrpLrMeI{IrIMbr, TaH r(ax gMlrccl{oHHbre tnulrlr I{e I
u He II B r,rccJreAoBaHHr,rx HaMlr ctrenrpax orcyrcrByror'. Hpoue roro, corJrac-
uo [19] orlrortreHl{e E (H")lE (HB) 4ononr,no cra6o BaBlrcr4rr or erexrpounoft
TeMnepaTypbl, I{ troeToMy Mbr oIpaHI{IrI,UrLICb TOJI},HO O[Hr4M SHaqeHI{eNr
T": 704 K. Taxuu o6paaou, [Jrrr r(axAoro BrraqeHr{fi rle BtrpeAeJrax or 108go
1014 cJtl-a urr nu6parlr ua ra6r. 2 s U9l Bce BrraqeHr{a B!1, g.ua xoropbrx Bbr-
qllcreHnoe E (H")lE (HB) cor.rracyercfl. c na6nrogaelrbr]vr, c yqeroM Boar.ro?r{H},rx

oruu6on onpeAeJleHl{fl rIocJIeAHero. ,[na arrrx arraqeHuft pl1 6rrnr.r nr,tqncJreHbr
corJracrro AaHHbrM ra6t. 2 B [19] BHaqeHr{.tr h - q-vcila aroMoB BolopoAa B
n I cn-ts, HaxoAfltr{rrxc.s Ha rrepBoM ypoBHe. Tlcuorrayx Beflr{rruHbr nL v cae-
JIaB llexoropble upeAtroJromeHl{.a oruocr{TeJrbHo cnopocrefi uaxpocxotrusecxr.rx
paAIraJIbHbIx ABI{E{eIrrrfi n o6orosHe FK Com u o fipor.E)neHr{ocrr{ o6otovxu,
Mr,I BbrqrlcJlrdJrI[ cooTBeTcTBylou{ue I{M Bepo.ETHocrI4I BbrxoAa Lo-rnaura lrs
cpeAbr r{ cpaBHr{Jrr.r lrx c ra6.nusHbrMr{. B peayntrare grofo cpanueuza 6rrnr.r
cytq,ecrBeHHo orpaHuqeHhr rrpeAeJrbr, B Koropbrx rforyr 6rrrr aaxrrouenu p!,
v fle.

Cor;racno ItOl reponrHocrb BbrxoAa Lo-Hranra r.r3 cpeAbr orrpeAeJrfiercfl
cJreAyloqlrM BErpairieHr4eM :

oo_Ldu,y?l _ 
2unrlt.,o ds

xae u - cpeArrfltr rerrJroBarr cHopocrb aroMoB, kno - HOas{lrquenT uorJro-
rr{eHr{fl B IIeHrpe rrunurr Lr, paccuuraunrrfiHa oAr{rr raxofi aro*t,du/ds - cpeA-
nufi rpagueHr cr(opocrr4 Maxpocxorrr{secr{r4x gnuxrerlrfi. flpu arolr npegngJrs-

faerc.s, qro HoHTyp trrprluu Lo upauoyrolsur,rfi c mlrpr.rnoft 2!,rtp: r+ l/'19,, .

rlro racaerc.s rpaAr.reHra du/ds, ro [ocnoJrr,Hy Mbr rrpeAtroJraraeM HaJrr4qr{e
((TBepAOTeJIbIIOIO)) BpaIqeHlLfI, B HaIIIeM CJIyqae OH OIIpeAeJI.fieTC.II TOJIbI(O
cfiopocT.frMr4 MaHpocHorrr{secxrax paAI{aJrr,rrbrx gnrarxeulrfi.

tr{cxoA.a I{B trpI{BeAeH}Ioro Bblrxe Bbrpa?r{eHI4.E, Mbr Br,rqracrr{Jrl4 B}rarreHr4fl

B!.. Cxopocrb Mar{pocnorllrqecxrrx garaxenufi Mbr npr4rrr{MaJrr4 B npeAeJrax or
l/mm (asyxonaa cxopocrr) go 10 {kTm, a paAr{yc o6onoqnz or 0,1 go
10 .Rr". Coornercrryrcrque lrM BHarreHr{.8 BepoETHocrl4 Br,rxoAa Lo-Hnaara
yAoBrerBop.flrcr HepaBeHcrBy F9, < tO-t, a arer(rpoHHafl rrJrorHocrl Baxrlro-
qeHa B trpeAerrax or 1010 4o 1012 cu-7. Or].i,err{M, qro grr{ BHaseHr.r.rr aJreRTpoir-
uoft uroruocrlr n o6rqeM r{e [porrrBopeqar roMy, qro 6nrro nonyveHo rraM]r B
trpeAnoJrolr(eHr{r{, qro pa,qrryc o6onosnr4 FK Com paBeH npu6nuaurenr,uo 10
paArrycaM SBe3Abr r4 rrro BlrerrrHr.le cnon o6onosKu rrpospasHbr Ar.E r4Sryqe-
unx n Ho.

cregyet raft)r{e orMerl{Tr,, qro BLIsI,IcreHI{.fl, IrpoBeAeI{HbIe cor.lracno [19],
IIOKaSbIBaIOr, rlro trpII UIOTIIOCTIT ne: l)tgcJw-?, trpu l(OTopofi, KaH 6nrro Cna-
BaHo, Haqr{naer geficrBoBarr, IllrapH-atfSexr, orHorrreHze rroroHa n I{o x
rroTORy B HB nacroJrbr(o MaJro, rITo oHo HI{r(a( Ire Mo}r{eT 6r,rrs Cor.nacoBaHo c
ua6.uro4aeltr,ru. 3to [oArBepiriAaer cAeJraHHoe Bbrrrre BarJrroqeHr{e, uro l[rapH-
a{{-exrou Bp.aA Jrr{ }rox{Eo o6,nnc;trurr. na6nro4aetrbre HoHrypbr H, y FK Com.

Heo6xouuyo_ paccMorpeq no4poQqee na6rroAaeMr,re r.rilrerreulrn r{o,rypa
Irrtuvlttt H" y FK Com lr BD + 27"4642. Oco6enuo cr{Jrrr-roe r4aMe}reHrae r(ou-
rypa ua6.nroAarrocb y FK com B rroqb 15-16.Ii lg74r, B qenou arorr(oHryp
(cnr. prc. 1,?)tueur,^rloxoln Ha HoHrypr,r Ho, uotyueFrHr,re AJrrr }re(oropbrx
sBeBA rvtra T Tau [20] ,- flepecexalotqag rxlrponyro EMr{ccrlor.rHyro Jrr{Hr{ro
a6cop6quonua.E Aerarrb cMeuleua B cropony noporxrrx gruu no.rrri. ItaH uo-
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Jralaror ltyxu u Xep6llr 120,271, ral{oft Ho}Iryp cBl{[ereJllcrnyet o6 llcreqe-
rrr{rl BerrlecrBa I{B BBeBAL,I, [puqe]vl CHopocT], I{creseH]'rg [oJI)riHa 6r,lrn He

trrerrbrrre, qeM Ta, HoTopafl CooTBeTcTByer Ha6JiIoAaeMoI\{y CMetr{eHlIIo a6cop6-
rlr.roHrroft Aerarrr{. ,[,,nx Hourypa {5-16.iI 1974 r. y FK Coln era cxopocrb,
HaH 6brJrg OTMeqeHO B6IIIIe, cOCTaBIfleT npg6ilLl3fire;nruo 100 fiJ4/ceh.

Tor Saxr, qro Heo6brqr{brfi no}rryp I{* o6uapy}r{eH JIuIIIb IIa oAHoI? ua t5
floryqeHrrr,rx HaMr{ cler(rporpaMr{ FI( Com, yxaar,rBaer Ha^ peAI(OCrb Hecra-

r{r.roHapHLIX'npoqeccoB, IrpIrBoAaulI'IX r( raHor{y HoHTypy' oAnaRo BbIIrIe NtbI

orMes;Jr[ ue6bnlruue I{BMeI'IeHI'II ItoHrypa, nporrcxoA'Ilque y FK Com or

OAr{Ofi HOsu H ApyIOft I{ BblpamarctrIl'Iegfl B OC}IOBHOI{ B IISl\{eIIeHI'Lsx OTHoCI{-

TeJrbHLIx MaKcItMaJIbHbIx I{}ITe}ICUBHocTeI{ JIeBoIo I{ npaBoIO KpLIJIbeB' HtT:o^

[o[o6Hoe Mo]r{Ho saMerr{rb raH}r{e r{ B IIBMeHeHI{.EX ltol.Irypa 11" y BD 1- 21"

4642 (cvr. pr4c. 2). Ifeo6xoAt'tuo troArlepruyrb' cro JlyaleBafl cnopocrb' coor-

BercrByroqafl cABrrry a6cop6qr'1oIlHofi IIeraJIrr' Ha BCeX r{OHrypax, HpOMe rtoH-

;;i,;l Fil cil is-io.il ig74 ,., He IIpeBLIuaer 10-20 nnlcen' B lzzl
yKaBalra nplrHI(I{1I{a;1L,}Iaf BOBMo}I{HOCTb O6.6flCHellI'IfI ItOHTypOB, npgACTaB-

.rrEr6rqr,rx acr4MMeTpusHylo EMIICcI4oHHyIO BoAopoAHyrc^-JII4HI{IO' UnaerOuly.'rO a6-

cop6q[oHHbrft nponan s6nusu ee r{eHrpa. cor,nauro 1221 a6cop1rllIoHl{blfi npo-

BaJI BbIBBaH cal\foloIJIotr{eHI{eNI B JII4HI{1I' a aol4r'INlerplr.s - Ru{{epeHlUIaIb-
HI,IMI{ABII}I{eHIIflMI{BcpeAe,BltoTopol4BoS}II{KaeTJII{II}IfI'

Cgenauur,re BaHIIOseH[fl o Ha6iIIOAael{bIx ocO6eHHOCTflX KOHrypa JII{IIIII{

Ho y paccruarpr{BaeMr,rx 3Be3A, OCO6eUno y FK Com, rrosBOJIErOT Ta11xe rlpe[-
[o.-rroE{I,ITf,, sro aru BBeBArI l{crrbrrl{Baror BHaTII'ITeJrbIryrc rlorepro Macc. Ocno-

Br,rBa.sob Ha 14BJIOIHeHHOM, MLI I\{O}I{eM CaII{TaTb, UrO y FK COm UpOf.rCXOlI4T IIC-

TerreHue BeII{ecrBa I{B BHyrpelrHUx qaCTefi o6O;1o'IHU C 1OCJISIyIOIq,]IM e1o

paCCe.EHI,reM IIo[ AeficrBIIeM lleltTpo6eriigofi CIIJI6I. Cxop-o-crr, ucTeqeH14.fl Buyr-
pu O6orouHI{, uacl{oJlbI{o MS}I{IIO CyAI4rL trO I{OHTypy Ho, O6r'runO HeBeJIIIKa

ii ,r* op."tuiaer 10-20 nulcerc. Liape4xa cnopocrr, 
-llcrealellI4fl 

nromet 6r'rrr'

rropsAr{; 700 nnlcen, Har( Dro no1aabrBae'r' Ho}tryp IIo, Ha6lroganrunficr y
F'K Com 15-16.11 1974 r. I'Io ltrtorga pacrlllpelrlle o6oIoq6u MolHer cNIe-

IIflTborr clriarl4eM, r(aH IVIOH{IIO npe[rIoJIo]IiIrTb Ha ocrloBaHI{I{ TOrO' qro I',Ia IJe-

Koropr,rx ua6lroAanuu{xcfl l(olrrypa,\ HopornoBoJr}IoBafl cocraBJIflIoIU,af 3MI{c-

CI{r{ cI{JILHee, qeM AJII{H}I6BSJII{OBaa, CpeAHIOIo BertnquHy IIorepI{ MaCCbI y
FK Com Molrirro orleHr{Tr, c uoMorrlbro cJreAyroqero Coorngrleltl4fl:

dml dt : 4fi R2,)6pu otgrs,r,

f[e _R65 - paAr{yc Brryrpe}rlrefi qacTr{ o6olouHlr' p - IIJIOTIiOCTb BetrlecrBa'

urrc.,eq - cnopoorb ucreqer'rlrfl. llpuultuan SHarreHr{fl ftoo : 3,7'l]rt,.cn
(rro'"nor""rtrry", 3,5 paguyca Fk Com), Br{aqe,tr{e p B rlpe[eJrax 10-14-
\0-r, elcm, (clr."nrrure) i rrr"r-", =- 1O nnlceE, I\rIr lroJr).rt11114 dmldt B upe[eJrax

1018 -1020 )lrtr, ror'10*8 -10-6 colnequofiMaccbr B roA. 3ra oqeuHa oqerrb

6tr.laHa fi oIIeHRe trorepl{ NIaccbI sBeBAaMI{ rI'I[a T 'fau, uoly'reunofi ]tyxlr
t201.

4. I(Parnlle BbrBoAr'I

-fllayueHue KourypoB 3MI{CcLIoH}Ioft ruurau FIo r cuexrpax rpex sBeBA rI{IIa

BY Dra noHaBIIBa;r, qro IuI{pI,IIIa Honrypa TeI{ 60JIsIxe' qel{ 60JIbIUe cxopo--

cTb BpaIqeIII{fl BBSBALI. 3ro [aet BoBMo]ItHocTb npeAIIoJro]HIITt, rITo ocIloBHoI4

nprorrrofi pacur{peHr4.E KorrTypa -fiBJr.flercfl Bparqerrlle o6oroueH, B I{OrOpbIX

soaHranaer Ho-Drrulccurr. Ifall6oree aAer(BarHa cxer{a (rBepAoreJlblloro) Bpa-

Ir{eH?rfl, Tar( HaH gln o6t,ncuer.rrrfl oqegb rrrr{por{r{x npbIJILeB IJo y }'K Com

Heo6xoALrMo crrl{Tarb, rrro cgopocrb RpalqeHl{fl o6olo.In[ IlaN{IIoro ilpeBr{]rlaer

cHopocTb BparqeHr{fl BBe3Ar,r. }tpr,r"[la Ho s,cuexrpe.FK Com npnl ilI{ rlO}nlIO

o6.rxcuurr, 
-BaryxaHI{eI,I 

I4slyqeHu tr ulr lllrapx-a${el(roM' rafi HaH IIa6"TIIo-

Aaer,roe yMelrbrrreHr,re r{}rrerrcr{Brrocrrl c AJII{}rofi BoJr}IbI 6o;nee Hpytoe, qer{ IIJr.rI

ATrrx AByx MexaIIHBIVIOB paCUI{peHI{rI IIr1:r,Iru, Pa4raycr,t o607tO'IeH, oqelTeIIHbIe
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B trPEAIIOJIO}I{EHIII{ (TBEPAOTEJIbHOIOD BPAqEHtrIfl, B 5_10 PA3 trPEBBIItrAIOT PA-
Alrycbr 3Be3A.

I-Iar6onee uo4po6uo csoftcma o6onosx[ r{aMrl paccMorperrbr roJrbpo AJr.flo4uoft uB BBeBA, a r{LreHHo_FK com. ,(rn a.neHrpouuoft nioroocrn Bo BHyr-
penueft qacrr{ o6orounr, s1rnsa BBeBAbr, AByM.fl paarr,rrrubrMu cuoco6alru uo-
flyqeHr,r BHaqeHr{fl IIop-.sAI(a t01L cJw-1, Bo sHemHux qacr.fix o6orouxra, paAr,ryc't(oropbrx trpeBrrmaer 3,54., :3,1.10rr cn, trJrorgocrB [oJr]r{Ha 6nrf ueul_
IUe ?roro sHaseHfi.fr, raH Kafi B r{rrx qenrpo6exuoe ycHopeHr.re cpaBHr{Baerc.flc ycHopelrr4eM cIltJIbI T.fllr{ecTu I4 cTaHOBr4TC.rI Aa}fie 6o.nrure.

flpeguo,raraeMoe AJrfi paccMarprrBaer\{brx BBeBA (rBepAoreJrb,oe) Bpaqe-
IrI{e AoJr}nHo uoA[ep}ItlrBarEcfl N{arHnTHbIM rroJIeM, Tar( HaI( I{aBecTHo, qTo trppr
oTcyTcTBI{Ir Mal}IITTI{oro IroJrfl yrJroBa.E cr(opocTr, BpaqeHu.fl Macc rasa, nlr6-
pomeHr{brx rr3 3Be3A6r, AOJri(Ha yMeHbrrrarbc.s tro Mepe yAaJreFrrl.fl or BBesAbr
BCJreAcrBr{e coxpanerrr{.fr I4x yrJloBoro MoMerrra. B npegnoro?fierrr{tr{, qro Mar_
HI'rrHoe troJIe Bo BHeIrrHr{x qacT,sx o6oro.Ixr FK Com HBaBIipaAIraJrr,Hoe, MbI
HarrrJru, qro ero Hatrp.Elr{errFrocrr, AoJr}nHa 6trrt Ilop.fiAr(a 70r-102 ac. c uolrorqlro
SncTpatroJIffrII{I{ arrrx ana.reur.rfi Ha},ur troJryqeHbl BHaqeHrrfi Harrp.E}HerrHocTrr
MarHrrruoro uoJr.E Ha rroBepxHocrr{ BBeB,qbr trop.EAxa l0z_1,08 ac.

Ha ocuose ua6.rrro4aelrbrx lrsMeHerrufi xourypa Ho y FK Com lr BD ++ 27"4642 HaMI4 orleueHrr cr(opocrr{ rrcreqeurr.s BeqecrBa r{B arr4rx aBeBA rr
BerlIqI[Ha troreplr Maccbr. Bo nuytpeunefi qac:rlr o6onosex cxopocrr{ r{creqe-
nnx o6rrsgo He rrpeBrrrraror t0-20 nn/cen. I{uor4a puc-rpeirre o6onosxr
Molrier cMeHflTbcfl clr{arrreM. o4uano B peAxr{x clysaflx, HaK rror(aSbrBaer
I{ogryp H" y FK com, ua6rrcAauruuftcn Jrrrrmb Ha onuofi ua 15 cuexrporpaMM,
cHopocrb r4creqeEr,rf Molr{er AocTrrrarb 700 rcn/cen, flo namun or{eHHaM, rro-
rep.E Maccbr Mo)fier cocraBrr.Erb 10-8-10-0 coiuesuoft Maccbr ts roA.

B saxrroseHlre aBrop Br,rpax(aer r.ry6oxyro 6naloAapuocm ar(aAeMrrr(y
A. E. cenepHoMy, A. A. Boxpuyry , B. fI. rprauuuy- Ba r(prrrr{qec*,re
BAME{AHY.E II UOJIEBHI,IE COBETbI.
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AHAAEMUfl. HAYIT CCCP

II 3 B E C T II f I{ P BI M C I{ O ?I A C T P O O II 3 II q E C IT O 1Z O E C E P B A T O P II ]T

Tou LVII, L977 r,

TECHbIE [BOfrIIbIE CI'ICTEMbI
PAHflI{X CTIEI(TPAJIbIIbIX IIJIACCOB

nAlt BOSMO}KHbIE LAHAI{AATbI
B PEIITTEIIOBCIUIE I{CTOTIHI,IHI{.

r. CIIELTPAJIbHbIE HAEJIIOAEHITfl X IIEPCEfl

T. C. Iarnura

Ilponegeul auaJrrr3 crrer{rpa recuofi gnoriuort crrcreMrr X flepcer rro c[eRrporpaMMaM'

rroJryrreHrr[,rM c gracnepcr.reii 33-36 Llnn s 1974/t575 rr. Conocrasrerlre r(oErypos iluuufr

BoAopoAa Lr 1le!fii1, na6rrogennnx s 1962-1963 rr. [6], 4.972 r.15) u 1974-1975 rr., nora-

Bano 6o;6urue LrBMerreH1rE, rrponcrueArnfie s rzuefisaroM crlenTpe. O6uapymeubr yBr(rre

Ar\rr4ccr{OH}rble RoMIIOHeIITIJ B JIIIHI{I{ 14686 He II Ua uexOtopblx cllenrpOrpaMMax. Oqe-

EeH crre11rpaJrbgbrr,l xracc rJraBrroro r{oMrroue}rra B0-80,2ep. Orpepe,xenrr [yrIeBEIe cfto-

pocrr,r no V rn R alu,rcc]rouubrM r(oMrrouerrraM u a6cop64utt Jtltnuu Ho, rlo rulpor(IrM JIr'IEI4EM

rrOrJIOxtreEI,Ifl BOAopoAa I{ JIIIHIIEII He I, a ral(me cfiOpOCTb BpaIIIeEI'Ifi 3BeBAr'I z sin i:
: 306 + 6, rntlcer..

TI{E CLOSEI BINARY SYSTEMS OF THE EARLY SPECTRAL TYPE AS THE

couNTERpARTSi OF THE X-RAY SOURCES. I. The Spectroscopic observations of

X Persei :2IJ 0352 f 30, by T. S. Galkina.- The speotrum of the close binary system

X persei is,analysed on the basis of 30.spectrograms with the dispersions of 33-36 A/mm

in the regions Ho and Ix,4900-3650 A obtained from November 1974 to March 1975

and in FebruarY 1976.

The shapes of lines H I, He I, He II, Si IV observed in 1962/1963 16l, 1972 [5] and
,j,g74- Lg7b rrrere compared. Great variations in the spectrum lines were revealed. From

1962 to L974 the emission lines H,, H0, H, and He I lines has weaked appreciable.

The sharp emission components of the line 1,4686 He II rrere found at some observations.

Tho spectral type of the primary component may be estimated as being B0-80.2ep.
The raclial velocity measurements from V and R emission components and sharp absorp-

tion of lile Ho and from broad Balmer absorption and He I lines are given. The star

rotation velociiy have been estimated as a sin , : 306 -l 6 km/sec'

B nacroaulee BpeME r{BBecrHsr rrrecrb [BofiHbrx ctrrcreM, B noropbrx gAI{E

HONrtrOHer.rr - HopMaJIblIa.a sBeBAa, Apyfoft - ItOMIIafiTHLIfi o66eHT, .EBJIflIO-

Eivi41 fi pelrrreHo B0HI4M I4CTOSHI{r(OM.

tr\CC,[eAosaHIIf TeCH5IX ABOftHLIX CI4CTSM' yBepeH_HO O]rO]IUgCTBJISHH6IX C

peHrreHoBcr(r{Ml{ tr{croqEtrrHaMtrr' raHl{x' HaH HZ Her, Cyg X 1l-9yg I?;
cen X-3, BlrtrOJrHeHrrbre H HacTo.EIrIeMy BpeMeHIr MeTOAaMr4 otrT14qec1tou

acTpoHol\{I4l{, AaJII{ BOsMO?I{HOCrb trOflyquTb y]I{e MHoro xapaKrepI4CTI{K' IIOs-

BoJr.flIOIqLIx IIoHflTL npIIpOAy ATIIx O6beHrOB. Ho HylItHbI? I(oHequO, elqe HO-

Bbre pEAbr Ha6rroAel'I[ft.
flpegCtannxeTgfl I{HTepeCHLIM IICCJIeIOBaTI B OtrTI4seCI(OM AlIatraSOHe 60-

TOMeTpUqeCKII I{ CIIeKTpOCHOIrUSeCHI'I ApyII4e TeCIIbIe ABOfiI'lbIC cl'ICTeMbIt y11te

BatroftBpe'Hr,re Har( peHrreHoBcpue ucrorrHflr(fl (naupuuep, X Per, 02 Ori),

4C



a TaI(}I{e re, r(oTopble r{oryr 6rrrr, csrlaaHbr c peHTreHoBcnI{Mr{ r{crogHr{r(aMrr Ha
ocnoBar{[rr fipeAnoJro,{reuufi, Iaa,ro)r{eHHbrx Cyraro [11.

B uporpauuy Harxl{x l{ccJre[oBauufi recrlrrx [sofiHrrx cr{creM r{an BoBMo}ri-
HbIX I(aHAI{AaTOB B peHTre}IOBCfiI4e I/ICTOrIHI4I{I4 BKJlloqenr,r: X Per, 02 Ori u r{eC-
r(oJrbno cr{creM r{B crrrrcna Tpurr.r6r t2] . B trocJreAHeM co6pauurecur,regnofiuue
CIICTeMLI C OAI,IHOTIHbIMI{ JII{HIIflMII, I(OTOpbIe HaUOMI{HaIOT I{SBeCTHbIe [BOfiHbIe
c peHTreHoBcr(r{Mtr rlcrorrHr,rxaMl{ rro cJreAyrorqr{M cBoftcrBaM: rnanur,rft ron-
troueHr rrMeer pauuufi cnexTpaJrbHuft xracc OB, y)fie trpoeBoJrroqrroHrrpo-
BaBmtrfi, c EepuoAoM Ropoqe 20 gueft, c orr{o[reHr{eM r.{acc r(oMUoHeHroB
Merlbme 0,3.

,(auuue o crrcTeMax, Blr6paHnbrx HaMn A[rn uccilep.oBa:a:lttr, [prdBe[eHbr B
ra6,r. 1. B ra6nuqe trprrBeAer{br r{aaBa}rrre'BBeBAbr n n4enru{nnar{tr.8 c peur-
reuoBcr{r{M r{crosHtrxoM, op6u:ranruuft uepuoA, Br{AuMaE Beilraquua, crrexT-
panrnrrfi rl{rr, trpeAtroJraraeMarr Macca rJraBHoro noMrroHeHra, ua6nroAenuaa
{yHxqun Macc, BrilqucJrenrroe oruorueHl{e Macc }roMrroHer{roB r{ orrro[reHr{e
uBeBAHoro (ouruuecHoro) uoroxa R peHrreHoBcr(oMy.

Ta6ar,rua I

3Be3[a r
IIe pnoAr[0uHaqnfl

c X-trcroqHu-
ri o&I

02 Ori .\
2U 0525
X Per
2 U 0352+30

HD 206267
Cep X-/+

112 FIer
nr Ori

rr bti, )

20d ,965g
*0,002

580 ,7

3,7

5,7

Crrenrp

o9,5 v

B0e

Oti f (nk)

frour, xo,
(!116)

20*
4,5 1 'x*
25,4 rl

35*

12*
28*

Fe,
F1A-lc *s)9lbl9Ir

4* 15

6,0

-6,8
5,62

5,20
3,67

78,2

0,175

0 ,0036
0,0169

0,21

0 ,081
0,'103

- 105

+ Nlacca, rIpeAloJraraeMafi rro cflell.rpa.rrbHoMy r{J]accy.
x+ Macca ."brquofl euHarr,

Fluixe npr{BoAflrc.E I{eHoropbre peByJrbrarbr a}raJrr{Ba crreKTpa or4cre}rlr
X Per, rrepBoro KaHAI,IAara B perrrrerroBcxrre rrcroqr{r.rKr{. X- Per oro}]iAecrB-
Jr.Eercfl c pelrrreHoBcKrrtrr r4croarfir,rHorr 2U 0352 + 30 t3l . fla npornrterrlrlr
cBrIIle 50 ler X ]ler 6r,r.[a lrasecrlra Kart rreilpaBr4Jrr,Harr [epe]lteHuarr gBeBAa

c[eHrpaJr],Horo KJracca Ope, uru BOe. Ha6;rro[errr{.rr ee Ha nporfr}rre}r]4r,r tr{Ho-
rr.rx rer 6rr.nr,r clopaAuqecnrlr,rr,l. Cor;nacrro HaraJrory oI{tt3 [4) ee 6.necH
trl\r - 6-,0 -6'',6, cnenrpa"rrbrrbrfi r.lru Ope. O6napy;rienue B6rt{Bu rree cJra-
6oro per.r:rrerroB0noro ucrorrrruna BacTaBr4Jro rrpeArroJloirirrrr,, qro X Per cng-
saHa c HurI. PeHTreHoBcr(afl cBerldMocrb DTofo ucrosHl,IHa HeBeJrIdKa, npI,IMep-
uo 1033 apalcen, qro Ha Hecr{oJrbno nop.sAr{oB trreHbrrre, rter{ DHeprr,rr Apyrur
r{SBecrrrl{x peHTreHoBcKI{x ucroqrrunoB, r{ cocraBJrfler Bcero 10-5 or o6rqefi
cBeTI{r{ocrl{ BBeBArI. Blngnue perrrreHoBci{oro }rBJryrIeHrr.s ira orrrucecxufi
ArrarraBor.r, uo-Bl{AnMor,ry, rre raHoe 6orl,uroe, HaK B Apyrrr\ ABofiHr,lx c perrr-
leIIoBcItI'IMLI ucroqHuHaMlr. Telt IIe Ircrree oro orltpLlTrle [pr,rBJreHro ts]iut\!aHue
acrpolrorroB H X Per. B uoc.rre4uue 3-4 roga or{a rroABepraerc.E rrqare.r},rrorry
I,rccJreAoBalrl{ro HaH cueftTpaJlrrHo, TaH r,r rpotollerprlqecxr,L

cnenrparr,nr,re ua6nrogesr,rs X Iler B noc.neAlrrre ro4rr (c 1972 r.) rraua-
Jllrcb c IIorrcKoR trprrBHal{oB 4noficrnerrnocrrl. Xarqr{rrrc r,r F(par.rnrorr I,l'tl, aua-
"Tr,rgr4py.E Bce Aocrytrrrbre AaHnLre, IrarnJn{, qro JryrleBarr cnopocrb X per lra-
r\{erlEercfl nepr4oAr.rqecnr,r. B [pe,qno,rro]r{e}rr,1rr Hpyronoft op6lmrr na ualaepennft
IIII{poHI{x a6c^o^p6rlltonunrx .rtulrufi BoAopoAa our{ rrarxJtlr rrep]roA r{BMetreHtr.E
ur paBI{bIM 580,7 -l- 0,4 gnn, aMrrJrrrryAy -+ 66 nntlcerc, cpegnroro c11ollocrr)
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uo : _51 ntwlcen. Ha6troAeunafl trorryaM[Jl]IryAa I4 treplIo[ [alor oqeHb

6[ru-yro SynHqnro uacc, f (SJt) .= 78,2 -r 3,5 S?o' Suraccuorlnne I(oMrIo-

IreHTbr, B OCITOBHOM v-{uo;neroar,rft xouuoueHT BOAOpOAHbIX JII{HI{fi' UOXaar',r-

Baror r(pr,rByrc nyueeofi cxopocrrn, tro saxJlloqenuro XarqrrHrca Ir ]tparuutoua,

B trporrrBoIIOJIolI{HoI{ {aae i Xpunoft 1;/' tro ullpoxuu a6cop6qI4IoIlHbIIvI JII{HlIflM

BOAOpoAa Ir co 3Haqr{reJrBHO }renr'rleft arr,rulurygofi' pannofi 4- 13 nmlcen.

Ta6nuqa 2

f{aunrre ra6;rrogeunii

I

J. D. 2442000+ I Oolacrr cneftrpa, A
t

Copr r"uacrlrnon

1//lE.XI r. L974 r.

18/r9.Xr

20lzt.xr
25127.Xt
8/9. XrI
Zl3.r 1945 r.
314.1
t6lt7.r

18/19. I r

24125.tr

25126.tr
617.rtr
12113.1t1
17 lts.tLr
314.ll 7976 r,
415.1r
15116.11

18/19. rr

369,4
369 ,l-r

370,4
370,45
312,6
377 ,4
390,zr5
1r15,3

416,3
429,3
429,',J

462,3
468 ,3
4tj8 ,3
/169 ,3
478,3
/+84,2

489,2
8L2*
813 *

824*
821 '*

3650-4900
5700-7000
:t650-4900

Ha
3700-4800
5700-7000
3700-4800
5700-7000
5700-7000
5700--7000
3650- HB

He
5000-7000
gz00-HB

Ho
Hd

3700--4800
a050-Ht:
go5o-,FIo

9050--HB
e650-Ho
ao50-Hs

103r\O
l 03aF
{ 0 3.,\O
103aF
103AO
1 03aF

1 03AO
I 03aF
i 03aF
1 03aI
103AO
103alt
I 03aF
t03Ao
1 03aF
I 03aI
103r\O
103AO
103AO
1 03AO
103AO
103AO

4
1.

2

1.

L

L

2

L

L

I
L

{
i
L

L

1"

2

L

2

2

1,

L

+ Hao.rilo!teHafl B arII EllLr IIIIf iri)]o3al'I5I ToJbfto Ilrfi 0p1ll]IeHIrfi nourypo: nltuu!'l'

Ha6lroAeuu.s X Per Mbr Harrarr4 OCeHbIo L974 t. Ha 50" pe{nexTope c

truabpaxuroHHbtM crlexrpotpa{oM' c Ar4ctrepcuefi 33-36 .4Jy*' s o6'tacrs-r

c.rur{rpu 1,3600-1,4950 A u Ho. IIa6^nroleHl{.fl B cesolI LV'l4l'lb rr. oxBarblBalor

;;;;.r';.;;"; ne6onrnryro sicrr 580-[r{eBuoro repr{o.Aa. ,{anume na6urofle-

,rrfi ,pru.geubr B ra6il: 2 (z - uucno crexrporpaMM)'
Hauia Slrnr,r r43lrepe6r;r fiyqeBr,re SKOIJOCTT{ rlo SMr4CCr'loHn},IM v- I4 R-ror1-

frorre*Tar\r ll uo a6coi6qr.ru n flrrHrrr.{ Hr, ro unpoHI,IM a6cop6quoHubIM Jrlrltll-

sM Bo[opoAa (Hr-Hrr) u no SMIrc-cr{oHxLrM no]vIuoHeHTaM B JII4HrltIx Bo[o-

poar, "o u6"opOrlro"riii, .rrrt rsu He I ?"4029, l'.3^B^10,^a rax)r{e rlo sMlrccr{oH-

r{6r}r Hor\{IIoHeHraM "r"rt He I ll IruHtTu He II 1,4686. Pe-aylr'tarbl lIsMepeHIIft

;,. ;p;;;.;"is ;u6o. 3 v 4. Bo nropon.cror6qe ra6,ir. 3 yr(a,aHa {aaa n 4o-

Jrflx uepr{oAa, ofIpeAeJreIrHOrO S [5] , s 3-5-i\a cron6qax - 3l-IarreHl4fl Ut' Vr3

uauepenuft coorserc.nerr.ro: urr{p9l{l.I^x a6cop6qnonulrx rrm:r.Llih BOIopoIa'

nunrrfr. trorJrorrleHr{" F}; i l,3gZO, L+OZ1 u }Ie}I{BBeBAnsrx lunufi H ra K Ca II;
e 6-10-M CrOn6qax - BHaareHr'rfl ,nyuenofi CHOpOCTI{ I43 l{3MepeHuft: v-nolr-
rror{eHToB aI\[rrccI4oI{}IbI* ,r*rt nu, tlr; V- u R-rouuonenros ruuufi I{e I
l"/+471 t V- u R-xonoo*r"rr"oo lui:rrn Fie II 1"4686 coorBercrBenno. Orun6Ha

r{BNrepeHr{fl BBeBAHbIx ttvttnfr. cograBJlfler +-75 nnlCen B ra6n. 4 - oqeuru
nyvenOfi cHopoCrII IIO gMl{cgl{onulru V- u R-rouuonegraNl u a6cop6qull JItrI{1III

I{o c ouru6xofi + \0 nar.lcerc.
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Ta6;rr'r11a 3

Oqerxr ayuenori cxopocrtr X llepc_e;r_no rr_?M9pe.rrrraM rrrtrponux "'ruulrii rror.uorueurrrr
BoAopola, ruuuft uorrotrIeutrrr He I, H n K Ca II u uo gurrccroEgbrM r(oilr11ogegTaM

rnunii H I (HB' H.,), h447lHeI, 1,11686 He II

Dr, finllcen (ilo a6c.
fioMrI.)

}II HeI

ur, t;Ji,lcen (ilo oMr,rcc. HoMII.)

),4686-" I "
HUK
Ca II

t7 ll8.Xl1974r.

18/19.Xr
20121,xl
8/9.Xn
16117.11975 r.
t7 I t8 .tt
18lt9.rr

24125.11
t2l 13 .ttI
t7 I t8 .ltr

17l18.XI 1974t.
18/19.Xr
25126.X|
213.1 1975 r.
314.1

0,487

0,49
o,lngs

0,52
0, 59

0,635
0,64

0,655
0,68
0,69

+44

-dl

-20

-45*35

-Jb

i,,

-o

trD

-lJ

-.8
-t7

+8
+56
-13

+1,

+10

iD

+rt

Vnonrn

-1{8

-tt6
*-123
_o,

-ttl

t6lt7.I
21.122.1

24125.tr
25126 .tr
617.til

-287

-355

-nQ

-rro

+322

+307

+264
+300

irn,

+338
+re0
+31:

-1168

+38
+46
+60
+56
-lB4

- 103

-108
-LLs
-87
-106:

-32
-48

-20
-oo.

-85
-107
-68,
-88_72

-o4 
t

-138
-o44
-oza,

Dr, it&tlcex

a0c.

_21

-29
-11,
-25
-10

* q)agr,r [oE3q[Tarrbr rro oJreMeHraM ]tpaun.rona u XaflruHfca [5].

Ta6lr,rua 4
Oqenta ;ryuenoli c(opocrrr rro aMuccrrouunm (Y n R) ronruoueHTaM E a6cop6quouuouy

agpy aruur Ho

(),487

0,49
0 ,50
0 ,56
0 ,56

+35
+26
+36
+40
+25

0 ,59
0 ,65
0 ,65
0,66
0 ,67

IIu prr. I uauecenrr or{eH*r{ u. Ba nepr{og na6.rrro4eunfi c 17.XI lg74 r.
uo 17.III 1975 r., roilyqeHHbre lr3 r.rBlrepeHufi paanrrx Jrrar{r.rft. tr{a pucynxa
MO}I{HO BI{AETI,, STO OI{EHHI,I Ur trO ANIIICCI4OIIHI,IM V- Ir R-XOUIOIIEIITA},I !I 11O

a6cop6qlroruroMy flApy rrtr]F-],1,u FIo nueror trpr{MepHo oAunaxonr,rfi xoA co Bpe-
MeHelI B AarII{oM rllrrepBaJre ua6.rrro4enl,rfi. Jlyueoaa cnopocrb r,raMerrflJracb or
-110 ao -70nn/cerc,or f30 go *70uot -50 Ao-10 nrulcen uo V-, R-Hom-
troHelrraNr r.r a6cop6qllu nv]ts.mfr. Ho cooTrercrBeHHo. SEasenr{.E uil rroJryarer.rHr,re
tro mr,rpoxr{}r JrtrHr{.fiNr BoAopoAa r{ Jrr,r}rlrrrlr He I, noxasblBaror 6orr,uofi paa-
6poc (6onsurr.re xone6anua) nonpyr cpeArrero aHaqeHr{.E ur, troJryqeHHoro vB
u_auepeuufi a6cop6qlrouuoro flApa B Jrr.rHr{r{ Ho. B noJre6aHr4.fix ui. rro irr{Hlrfltr{
I-Ie I lrontro ycMorperr, trprrMepHo raxofi rlie xo[, Kar( u y u., uafi4crrHr,rx IrB
lrsr,repenuft a6cop6quouHoro .sApa, uo c 66lsrur,nr paa6pocou.

lJa pqc. 2 uonaeaulr Hpr.rBr,re ryvenoft cnopocir4, ubcrpoeunr,re rrarrr.r ro
AaHI{r,rM Xarsuurca r.r Hpauurona [5] . Cro4a rne HarreceHr,r Hamrr ]ral,reper.rrrrff

Yr:.-\r, noropbrx {aarr ar,rutrcJreHbr corJracHo Aauurru [5] .
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Pne. 1. Jly.resnre c(opocrr,r X Ilepcea Ba rreprroA Ea6rrroAegrrt c t7.XI 7974 r. no |7.III
{975 r.
-7 - floryqenHhre rro V-BMuccuoHHoMy HoMrlo]reHry ruHtrfi Ilai 2 - cpeAHee tla HB, H,y; 3 - no R-aMHC-

cr{orrrroMy HoMtroHer{Ty }{a\ 4 - no yBftoMy a6copOquosnoruy .aEpy JrrrHutr Ho; 5 - flo nuHnflM rlorJl(r-
qeHllR He I (r,4026, 1,3820); 6 - tro rtrrrpolrlrM aocopoquoHHbrM Jrr{HrrrrM BoAopoAa, Bepurlralnnuuu
qc|rotlHat\lrr .noHa3aHbl oIIIHOI{u nBMe|ellt{fi

Haruu Ha6rro[eHrl.8, r(an B[AIro rIB pucyur(a, fipl{xoAflrc.E Ila d)asbl 0P ,48-
0P,69, r{orop},re He trpeAcraBJIeHEI rra6JlrcAeHrr.sMr4 y Xaruuurca lr ]tpaMflroua.
3[ecr, rar(]r{e Jrerxo BrrAerb, qro HarIrIr oqeHr(I{ ur rrl t4gMepeul,Ifi urupoxlrx
a6cop6qirouHbrx JlrrHr4ft BoAopoAa Jrox(arc.E Bbrlrre r4aMepellufi aBropoB t5].
,I{ra arrruccr{oHnbrx V-u R-rolrtroneuT Harul{ oI{eHRr{ orJlr{qarorcrr npl4Mepuo
Ha raKyro )r{e BeJu{rrr4Hy, Eo B npoTl{BonoJro}1{Hylo cTopoHy.

Pea.nrlro Jrr{ oro paaflI,Iqrle? Boalromno, BAecb [eJIo B HyJIB-nyHHre. EoJTLI

paBJILIqI'Ie peaJILEo, To BCTaer BOtrpOc O trpaBuJIbHOcTII trepuoAa 580,7 Ans.
NII,I upo6onaJrr4 uoAo6par6 Apyrofi uepl{oA. flonosuHHnft uepnoq (290 gHefi)
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Pac. 2. Jlyuenne cnopocrr,r X flepcea no 4aunnlr [5]
a - no ulrrpoHr,rm a6cop6qr.ronubrilr JrlrHtrrrM BoAopoEa, 6 - rro ruH[EM rrorJroqeHtrr He I, e 

- no V-etrlrc-
cr{oHHoMy HoMloHeHTy .nnuuft H I tr e - rro R-oMr4ccuoEHoMJ HoM[cHet{Ty ruguit H I. ]Iamlr r431repcHrrrr
ArE HalHAoit rpynubl fluuur,l B rrnTepBaJre 6aa 0P,48-0P,69 HaHcccHhr aHarorurrHr,rMr,r BHaqliaNrlr E
Hpy}liHax
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JIyaIIne [peACraBJIrIeT LIsNIepeHurl Ur IrO aMI{CCI4OHHLhI TiOMIIOHeIITa}'I, }I0 tr{3\Ie-

penlln rrrupoHI{x a6Cop6quouIILIx JIIlHI4fi noI(aBbIBalor 6olrulufi pas6poc'
ilro6rr rrpoBepIaTr, rrpaBr.rJrr,Hocrb r]epr{oAa, Heo6xoArtN'I 6olree IJII{reJIlll blii
p.flA oArropoArlllx IIa6JIroAeIII4fi .

Oco6eHrroctr'I cre(rpa X llepcen

flepnoe cuex.rpo(toror,Ierpuqecxoe IIccJIeAotsaHI{e X Per xax enee11lr BOe

6uro sbruoJlHerlo B ltarraJle 60-x rogon A. A. BoxpqyxoM I,I 11. I'{. flpouun
[6]. Ouu rratrrJrrr, sro 6ii.rrbMepoBcnr,re Jrr{Hrrrr Bo[opo,qa Ha6rroAalorcrl B DMIIC-

cr,11{ Ao H,r. B a}Ir,Iccr4l4 Iia6JrIoAaJII'{cb I4 ,'114}11411 I{e I, uro orJltr'trla.rio X Per
or trrlrorrrx Apyrux Be-aneag. Jllrnuu He I 1,6678, 1,5875, 1"5015 rroHaB5tBaJII,I ABa

anrr{Ccr{oHrllrx trtrKa IrpurrepHo paBIIoft I4TITeITCI{BHO0u{. EO.uee BLICOHI{e qJIeIrbI

reJrl{eBlrx cepufi .EBrroft alvrl{ccllrr He rroxaBriBaJII4, ee fll]LlcyrcrBlre BLIparltaJIocb

B acr{N{LteTprrr{ I{oHTypoB Ir yMeHbIrreHrIrI Ha6JIIoAaeMLIx 3I(B[BaJIeIITIIbIX IrI{-
pr.rlr Jrr4HI{ft. Jllluns Ife I l,38BB (6;Ieu4a c Hr), BoBHI{I(aIoqa.fl c lreraclra6u;it,-
rroro ypoBrrfl, rroxaaErBaJra craJrblrbrfi aunccnouHblit rrI{K, qro AoJIliIIo cBI{Ae-

reJrLCrBoBarL o ts[Icoxofi nlorr.rocTll Hapy]I{HOfi O6onosHLI. I-Ia6.urc4euUa n

AByx ce3oHax (n 1962 yt 1963164 II.), HaH orMeqalor aBropLI [6], rie rIoHaBaJIlI

cyqecTBeHHLIx I{BMe}IeIrufi n {opue upo$uneft SIII{cc[oII]IbIx .nltrruil.- 
i{puonorou r Xarquurc t7l; fa6nroAas cnexrpll X Per B 7972 r., o6ra-

py;$I,rJrr.r ylrie HecI(OJIbI(o I{HyIo HapTI{Hy B ee JILIIIefiqaToM ctreHTpe. JL'runrl
BOAOpOAa I-I 0, FIr, H6 ueTRo rror{asbrBaIOr ABOfi}rble AMrrCCr{OHrlblCl ilr{Hr{,
nprureon {noiieronrrft Ko}IrroHerIT trpocJrerxuBaerc.E ,ICHo roJlr,lto [o i Iro ll
npumepuo n 3 paaa cl{Jrt}tee ItpacHolo. B a6cop6qlll{ BI4AIIrI 6o.itee nr,rcoxue
q;errr-6altueponcrroi.i cepuu BOAopoAa, JII{III4I{ I-Ie I, a TaK}Ite nrrtluu IIe II
?,,4686, Si IV 14089, r{e}ItBBeBAHne I-I u K Ca II n Na I n ps[ crll6brx llrunfi
O II, N II, N III. Harru lra6Jrrogelrl{n B 1974-1975 rr. n s crleAyloulelvl
CeBoHe 1975-1976 rI. IoHaBaJII4, qro B Cnel(rpe npoI,IsoIxJII{ 6o.,rsruue lta-
MeHcllr4.E c 1962-7963 rr. f{ono;rr,uo crtJrr;}rafl aMl{ccl{fl Ha6[IoAael'oti B JII4I]trll
IJo, cna6rre aNrI{ccLIoIIIIbIe KoMtrorreHrr,t saMerHbr n IJg u rrlrot4a n II.r. B lJg

11 fiq"rree BbrcoKr{x rrJrer.rax 6a.nr,rueponcHoft cepuu BoAopoAa gstto},i ot\'I}lcctr!I
He Ha6Jrro[aercfl. PeBHI4e, yaxrre aMr{ccr{our]bre fioNlrroneETbI BrrAHbl u Hexoro-
pbrx JrrlHr{.rrx He I I{ urlorAa B rIrrHLII4 }Ie II },4686.

FIa puc, 3, 1r noHaBano cpaBlrerrr4re Hor.rrypoB BoAopoItHr,Ix Jrl{]rufi B otrex-
rpe X Pe., nonyueHlrr,Ix n 1.962-1963 rr. [6], 1972-1973 rr. 171 tr 1974-
1976 rr. tr4a paccuorpeur{fl plrcyHxa Mo}r{Ho Br{Aerr;, qro BHaql{re"'tbltble L{3IvIe-

Herrr{r{ Korrrypa rtrtnrrrt H, uponaouJrrr r'Ie}ItAy 1962-1963 rr. u 1972 r.
Vnrenr,ru1rnacb II LIrrTerrCIrBI{OcTL, U rrll{pI,IHa 3MI{ccIIonrIbIx JIIIITI{fr, i}aMeT}Io

ocJra6 xpacnr,rft Kolrilorrerrr. C 1972 r< 7974 r. I{IITeHCI{BIrocrl, a}II{ocI4t{ rtpo-

Aorririarra ocna6enarl. V HB oua ocJra6Jla rlpr{MepHo n 2 paaa. I(onryp rIrrHrIIl
IIr, notopaa 6nerrqupye'rctr e Jrr4Hrrefi He I 1,3889, AoBoJIbl{o croirinufi, Ballrer-
Ho trpr{CyTcTBI{e EMI4ccI{orrIIofo ItoMIrOHe}ITa lIu9r:,Ilfi IIe I, rro o}I Iie ranoft
culsur,rft, Kar( B 1962-1963 m., qro MoTrier yr(aar,rBarr, rra IroHI4)IielII{e rrJlou-

HOCrr{ rrapy}fiIrofi o6o.no.ixu.
Ha6nrogeuus s 7975-7976 rr. n o6r1eu tronaablBalor HaprIlHJr, uolo6nyro

Tor"r, Koropa.rl Ha6JrroAaJIact s 1974-1975 rr., xorfl Henoropble n,eraxlr cilex-
rpa pasiluqarorc.s.

O6uapymeuHlre r{BMel{enr{fl B oI\{lIccI{oHHoM ctrer(rpe X Per, npol4clxeA-
mr{e c 1962 r., Moryr cBr{[ereJllrcrBoBarr, o rotr{, aITo cr(opocrb Br,I6poca Be-

Ir{ecTBa yMerrbrtrI{Jracb, MorqHocTb ucTerrerrrrfl Beu{ecrBa c troBepxHocrl{ SBeSALI

fiocretreHrro ocJra6eBaJra, o6oroqHa craJla 6oJlee paSpe]IteHHofi.
floseAeuue BMrrccrrrr B JrrrHr{I{ Hrn 7974-1975 rl. yI{aBEIBaer ila ro, qro

rrecrarlr{oHapHr,re flpoqeccbl etr{e [poAoJlmarcrcfl B o60JIo.IHe, 0]tpyiiiaIotrIeIt
BBeBAy. Ha pnc. 5 noHaaaHr,r Hourypr,r Jrr{Hr{rr Ho A.nn paarrllx uoqerii ttti6.rrro-

[eur,rii B 1,974--1975 rr. B ra6n. 5 upnnegenrr aKBr{BaJrerrrHafl ].u}rpr{rla, rrII-
reHcr4Buocru $uo.ueronoro (V) rr KpacHoro (R) rounoneHroB rr r{x orriolrre}Ine.
tr{a ra6.nuqrr r{ pr{cyHr{a rro}r{Ho Br{Aerb, rrro r{ o6tr{a.E rrHreHcl{BHoct, ar\u4ccrrli
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Plrc. 3. Cpanrenrre HourypoB .rruurrii no;lopoAa rro
1972 r. tsl - 16.IM72 r.,0P,77 101;7.1 1974 r.;
lB. xI 1974r.; 0P,49 (e); 3-4.II 1976 r. (a)

na6nrogeuualt s 1962163 rr. [6] - (zz),

0P,95 1a1 u s 1974-76 m. - 17 -

4e
,o

4/
4,o

nq

.to

49'i-
I
I

4B- ,7-4. 1/ ./976 z.

4-e. t .19762.

(Zcn)

::,zo

4s

48

Pvc. 4. Cpanuenrre r{oHTypoB rlrnr.rrt no4opo4a Hr, - Hr7

B JlrrHlrrr Ho, vI orlrocl{TeJlbHa}I IdrrrerrcltBHocrr, ee V- r,r R-aunccr,rouHr,rx Hot\{-
loHel{roB r{BMerr.rrrorcfi co BpeMer{en. C non6px 1974 H rrapry 1975 t. Bai\rerr{o
oc.ua6en rpacnrrft aMllccuorrrlbrft xonruoueur, yBerusuJracr acrrruMerptrfi r(pac-
rloro I(pbrJr a Jrvrrrrrtl. Tlerrrenenne orHorrreHr{fl r{HTerrcrrBHocrlr Sraonero Boro
noMrouerlra H Hpacuolry Iv/Inlrvrrvtvt Ho uoHasauo Ha prtc. 6 [nrr Sas 580,7-
AIIeBHOTO [epr4o[a. ,(rx aneag Be SeilIIsnHa oTrroureHtrx Iyllyy yHa3brBaeT r{a
HaJrr.rrrlre pacur{pfiroqeilrcn o1otocnrr Bonpyr BBeBArrr. flepelreuuocrr, ororo
orHoltrelll{fi co Bpei\[eneM Mo]Her 6bITr ertasaua r{BMerre}runA{rr B cTpyr(Type rr
Alrrrat\(une or(oJroBBeBAnoft uareplrn. flontnnlo snuoft aMr{ccr{rr u I{o r aMrlcor4or{-
rrBlx r(or\{rroueHToB B Hexoropbrx [pyrtl x JrIrHrrEx Bo[opola u He I, Ha Hel(oroprrlx
cnenrporpailrMax BaMeqell prA Drrrrccr{our{brx ge:ranefi ;r },4093, ?,,4485,
?,"4493, l,/r500-04, 1"4695. Srlr ex,rmccrlra rroma ]re y,qaJr ocE oro]r{Aecrtsr{rb.

52
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lu/r*
44

42

/,o

48

,t7 lt8.xt 1974r
18/1S. Xr
25t26.Xt
213.1 !975 r.
3 t4.1
16It7.I
241 25. tl
25 26.tr
* 6 17 .Itl

,/

4/
1o

4e

,o

4s

,r)
qcl

qc

4o
q.7 Qf, (7 Pa.tz

Puc. 6. llelrenelrfie orrroruerrl4q rlHTeH-
cr.rBrrocrrr {rao.neronoro (V) auucczon-
Iroro HoMnorrcl.rl'a r( HpacHouv (R)
rrrnur FIo c (paeoii 580,7-4ncsroro
nepraoga [5]

Pnc, 7 , Ii ontyp nt'rrtr'trt H e I Lt4686 AJr.s Henoropr{x Mor{ouroB na6rroAeur,rfi s Ig7 4 il tg76 rr.
ro-17.xr1974r.(llcn.); 6-18.xr1974r.(zcr.); a-4-b.IIt9?6r.(2cu.); a-3.IIt976r..
(1 cn); A - 15.II, 18.II 1970 r. (2 cll.)

?Iuorla 3II[ccr{o}I}IbIe HoMtroHeHrbr. Ha6JrroAaJrlrcs B Jrr4Hrdr{ X46BG He II n y
l,3933. Boarto)xno, fiocJrel{H.rrg ecrb eMr{ccr.ra ca II, o6ycroBfleH}rarr peHrre-
IloBcnrrl\r r4sryqeHr,reM, raK llie Har( I{ aMnccufl. B Jrnrrr{u He II },4686. Hax no-
fiaBaJrr{ ua6nroAer.rr.r.s Anofiutrr clrcTetrt, yBepeHHo oro}r{AecrBJIeHr{brx c pe}rrre-
HoBcHr{t\{r{ I4croqHr4narur{, ar{r4ccrr.E B Jrr{Hr{flx Ca II }"3933, He ILr4686 flBJrl{er-
cfl xapar(TepHBrtr [pr43]laKolr peHTreHoBCnOIO CrryrHr4r{a.

F(outypu Jrfrti.rrv He II 1,4686 AJrrr Hexoroprrx uouer,l ua6rro4eulrft nonaaaHr,r
na pnc. 7.

,[ra uunrfi tro]'iloqeHlrfl BogopoAa, reJr]t.E r.r Hexoropbrx Apyrrrx, nan6o-
JIee or{Jlbrrbrx, c[eJrarrbr or{eHr(r4 aKBr4BaJreHTUOr? mlrpuubr wx; ocraro.rHoft uH-
reHcrrBHocrttrTo t4 xrrrpr{Hbr b r A. /{ta twtruit He I nor,runro 3rr{x oqeuoH nafi-
Aerrhr r4 troJryrruprrHt'l L?' (I/2\ s nu/cen. Srlr 4aunrre [pr{BeAeHbr s ra6n. 6 a 7.

TaS.rnqa 5
fiannrro AJr.a nrrrru Ho, uo paaur,ru AaraM

-^, il ,, I.

0,487
0,49
0,50
0 ,56
0,565
0, 59

0 ,655
0 ,66
0,67

t8 ,3
25,10
23,20
21 ,8
9,4:

32,7
16,1
13 ,65
10,9

4,68
6,46
'o r24
5,50
3,25
6,30
4,21t
3,66
3 ,20

4,Ol
6 ,55
6,4
4,75
2,52
6,2,8
3,26
2,96
2 ,5u

1 ,01
0 ,98
0 ,82
t r\6
{ ,08
0,97
1,,37

1,23
'1 ,21t

100

153

148
115

t22
116

116

tt4
122

228
,n,

215
,/,4
)t \')

232

220
230
230
256

287

287

275
265

50
1n

14.

58

61

58

58

57

t)1

i4

* Crretirp clat1.

o
o

(D aitzr
(H Ao-
r'I\ P.)

t5l



)' (A), I,IEeHTT6IIKaII,IE Wl, A rI

Ta6tlrqa 6

rrrEpuna n A, a sin i
[pyrtrx

l:osint,
xJfilcen

294
210

b,
nNf ceE

Onnunatrentaafl rutrprHar ocraroquas ulrrerctrBEocrbt
tr rronyrullptrua uuuuft He I n Eeaoropr'rx

4388
4144
4009

He I (23P -,?3't)
4120

He II
om. V

4696 a6c.
Orrl. R.

4200
4481 Mg lI
4650 O rr +C rrr
4640 0 tt
44t6 0 rr
4089 Si rV
4465 0 rl
3962 0 IIr

He I (23P-n3D)
447'1,

. 026
3rJ20

He I (zrP-nrD)

),,, A; luulrn

0,72 (6)*
0,68 (6)

0,93 (6)

0 ,89 (6)

0,44 (6)

0,35 (6)

o,3t (6)

-0,20 (3)

0,75 (3)

-0, t8 (3)

0,26 (6)

0,29 (6)

0,33 (6)

0,56
0,56

0,37
0,28
0, 28

0,85
0,84
0, 79

0,84
0,90
0 ,92

0 ,92

t ,05
0,87
t ,06
0,93
0,93
0 ,94
0 ,90
0 ,88

0 ,92
0,92

b,A

9,1
8,7
8,3

9,3
7,9
7,7

6,'l

4,o
Ll ,2
5,6
6,3
6,1
8,5

10,3
8,7

B,O

6,3

Ar (r/2),
xnlcex

305

oz4

324

320

284
288

244

137

358
178

208

2tB
28/t

330

280

348
335
J;)J

394
366

orl ,

" B cfioorax IIl]rr8eEerro qucro uoNIeIteHI,Iir.

Ta6rr.rrla 7

Sxnuuatentsafl ErrpuHa, ocraroquafl rrHTerctrBrrocrb rt rntrpnna nEuri

w1, Al ,1t'
b,

NNlceL

2,45

2,24

2,4L

2,43

2,53

'0,86

0 ,81

0 ,78

0,78

0,73
0,7/t

O,A

26,9

20,7

19,5

20,2
tB,2

1854

1510

11+80

i800

i600
1451J

t ,91
t ,0,l
0,61
0,47
0,42
0 ,33

0,76
0,84
0 ,88
0,90
0 ,90
0 ,91

13,9
10,2
8,1
7,5
, ,,1
o,4

11,1,0

816
660
601r

540
520

I, A; .ntrHafi W1, r\ II
0

b,A

4340 Ht
4102 H6

3970 (He +
fH Ca II)
:889 (rI8 -.1-

* tle I)
3835 lls
3797 l{ro

3770 FIl1
:1750 H12

3734 Hn
3'-122 Hu
3772 H,5
3701r (Hrc l-
FIe I)

3!,33 K Ca II o,:a 
I 

o,sa s,z I z+o

llaasarru.fl croir6r{0B Blecb He rpe6yror rro.rrcHeHr.rfi. Snnuuaren'rHbre rxraprnrbr
rIJrfl r{er(oropr,rx Jrr{Hr.rit norJrorieHr{.E yl{aJrocb cpaBHr{Tr, c coorBeTcTByroqr4Mu
BHarrerrtr{.qr{u, troJryqer.rHr,rrrr.r paHee s [6] u [5] . CpaerreHrre trprrrreAeHo B ra6r. 8.
34ecr, Nro)ilIro Br{AerL yRerr.IrreH[e aI(BI{BarerrrHofi tullpuu]rlJrrr]II4I4I trorJrotr{eur{fl
HeI?',4471. B 1962-1963 rr. ara ilut\lfl 6una nonuocrr,ro BaMr,rra aMtrccr,refi.
B 1974-L975 rr. ee Wy crarra roqrrr HopMaJrrrrroft AJrrr BBeBq 80.

flo pn4y lrprrrepDe-B ctrexrpaJrbrrofi xnaccu{[Har{lrr4 [B] ctrexrpaJrb]rbrfi
r(Jracc X Per" ro Ha6JrroAe::rutsr'r. 7974-1975 m. oqeHeu rrail.rlr B0ep - B0,2ep.

nornoueEufl BoAopoAa B crrel(rpe X Ilepcea

OJ



Cpannenue oNBEBaJreETEr,rx
X Ilepcen

},A

Ta6azqa 8
mupun Eer(oropr,rx aznr-rt noraoqlerrr.a B cfier(Tpe
Ba paBnbre fleptroAr,r na6nrogenufi

3819 He I
11026 FIe I
4200 tle II
4388 IIe Il

o,sg

0 ,38

0,65
0 ,61
0, 28

0,42

0, 93

0,68
0,29
0 ,89

0,00 0,55
0,28
0,34

0,48

llnn,
ll +s+z
ll qam
ll olr
ll 

aoao

},A

He II
He II
N IIIi

He II

1962/63rr.
t6l

W7,

1972 r.
l5l 19711'15 ff.

0,i2
0,26
0 ,56

0, 75

oqenna c(opocrr,r Bparr{e,r,rr BBeBAbr rr florJrorlaroulefi o6oros*u

.flrx_onpe4eJre,r{fl rrpoen]Ir,rrr cxopocrr.r BpaqeHr{fl BBeBAbr Ha ryq Bpe'nflusin j 6r,rnra rrcnorrbaoBaHbr rrrrHuvt uorroqenu.s He I L4471,l,43dg, i+ozo,
1,3820, ?'"4143, Si IV 1,4089 u Mg II ?,,4481. btr oq""*, trpr.rBeAerrbr B rr.f,rorvr
ctor6rlo ta6r.^6. cpe4uee eHaseE[e u sin z tro trptrBeAeorron ,rrrr.EM oxaaa-
Jrocb paBHbru 306 * 6 nntlcen Avrs otrpeAeJreHrr.E cnopocrr{ BpaqeHtr.E rrorJro-qaroqefi qacrr.r o6onosxlr 6ruro sg.Ero a6cop6quouuoe rapo B Jrr{Errr{ lg,o,
rroJrara.E, qro ouo o6paaonano corJracuo O. Crpyre [gl ror.rroqeHr{eM uBilyqe-
Hr{.fl aroMaMr4 BHemHI{x cJIoeB o6ono.rxu. Haft4ennrre BHaqeHrlrr npoe1r{trrr c6o-
pocrrr BpatrIeHr{.E norJronlarotr{,efi sacrr.r o6onour[ (uoo sin i) a.Iro namgofi noura
na6nro4enufi upuoegeubr ts uocJre4nelr cror6rla ,a6r. 5. 

'cpeguee 
BHaqeHrre

u66 sin I nonyvanocb paBrrhrM 62 + 3 nn/cen, sro EaxoAurc" , opeg"Jrax r{rr-
crpyMeHTaJrrrHOro noHrypa,

Sax.nroqenr,re

couocrasneHr{e r\{^ar-epr{anos Ha6rrrc4enzft Ba paBjrrrqnrre rorlbr (tg62-
1963, 1972, 7971t-1976 r'r.) iloxagarro, rrro B lr{r.rccrrouuoM ctrerirpe' X per
r1por4ijollrJrll 6o,nr,Iripte rLBMeHeHtrH, HoTotr]lre troryr cBlrAereJrr,ctgotair o6 oc-
ra6.ueulrra MoIr{HocrI4 trrc'r'eye}rl4r{ Beu{ecrBa c rroBepxriocrr{ BBeBAbr. Cuex,r'pani-
ulrft xnacc rJIaBr{oro Ho}rlo}IeHl'a Ba D'r'o tspeM.rr rrpaHrr{qeoxr.r He r{BMeHr{Jrcr,
B arolr orrroruerrru X Per:[orlaaaJra ce6x iropua;rinoftauea4ofiBOe.Jlyvenan
cfiopocrb (aa n_p-eun na6rlo4euur? c xr 1974 r. ro III tgTb r.), r,r3MepeflEarr ro
SMr4CClrOHHbiu v- a R-xouuonenralr lr a6cop6qr.rouuofi r-rranrau FIr, ,'rrrerrra"r"
coorBercrBer.rHo ()1' -l1o rc -'70 k;ntlceh, or +-80 lo *70 u o'r -50 Ao
-70 natlcex', rroxaBbrBa.a trpr,^ieplro oArl,a^oBr,ift xog co BpeMe,el,r.

3Ha.1eElafl L", troryqeHlrr,re ro rui4lloxr(r,r ilrrrraltrM BOAOpOAa U.riranr,r.su He I,
tror(aS618aror 6orr,ruori paa6poc Bofipyr cpeAHet'o 3uarreHrlfl u, rroJryqeHrroro r4B
r,laMe.perruoro a6cop6qraoHnoro .aApa B nuHuu Ho.

,I(rx no"nyuelrrlfl orBera Ha eu{e Heperue}r}rbre BotrpoLrbr cJreAyer Aep}fiarb
ATY 3BE3AY IIOA NOCTO.AIiH6II{ I{OH1'POJIEi\,I NYTEM IIOCTSHOBI{I,I OAHOPOAHbIX
AJrureJrbHbrx na6,rrogenuri ro BceM Ar{alaBoHe AJrI{n RoJrH.

B sax,roqe,r're B'rpamaro [c*pe,Hroro 6.uaro,qap,ocr' A. A. Eonpqyny Ba
4era;I6uElft fipocnorp pa60ru r4 rroJresrrbre Hp]{rrrqecHr.re SaMeqaHlrfl .

Anpe;rr, 7976 r,
Jlrrreparypa

!. V.!"tltuo. Astron. and Astrophys., 1978, 2g,lOB.2. V. L. ?rimble. Astron. and Astrophys., t974,'84, 46t.
1. L_.L^.E. Braes, C. K. Mileg. r.,tature, 1972, 2Bb,2n.
4. E. q..!{lln.aprun rr gp. O6ruuir Hararror lrcperreHH6rx BBeBA, r. 2. IVI ,, <rHayra,, 1g69,c. 270.

1, {,8,. Hutcltings, D. C.ra.rnptott i\lonthly Notices Roy. Asl,ron. Soc., 1g75, l7O, Blg.
9. 1. 4. -tio.np,L!!ti, ll . 14. f[ponuh., -!lza. I(pur"rcxofr acrpoQna. o6c., 1g65, BB, Id5.7, D_, Gramptorz, J. B. Hutchings. Naturc, i972, N n7;92.
1 4. 4. Boaptyn. l{an. I{pur,rctoii acrpo([ua. 'o6c., lg'b7, 17, gg.
9. O, Struue. Astrophys. l-,, 7942, gb,-1i4,
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Torrt LVII, 1977 r,

PACIPEAEJIEI{UE SIIEPTI{II B CIIEI{TPAX 50 3BE3[

B. trI. Eyplrauren

flprlrogxrcx Aarrfibre o pacflpeAeJrerlr'rrr alIcprl,rl{ B crrcrirpax 50 areag, floryrlcuuble

I\reTqAOM tfyngaueuranr,rroii oJIoKrpocleltrpOdrorolIeTp[I'I B AI,Iariasolle 3200-7550 A

c pa3pe[ieurrcu 30 A. flponc4eno cpaBrreur,Ie AarrHoro I{araJrora c Apyr],IMtr. floliasana
srlrlexrunuocrb rrprlrr.rrrofi rreroAr,rxr'I AJrE cnmtrpo$orolterprlrrecnllx rra6;rro71ear,rii r.r n

yu.rroBr'rfix acrponJrl{Mara cpeAlrero I{aarecrBa.

ENERGY DISTRIBUTION IN TIiE SPIICTRA OF 50 STARS, by 7. 1. Burna-
sheu.- Energy distribution in the spectra of 50 stars (spectral region 3200-7550 A,
rcsolltion 30 A) has been del,erminod by means of thc method of fundamcntal photo-

clcctric spectropliotometry. The data obtaincd are compared rvith those of the others cata-
logucs. Itrfficicncy of the ltrndamental methotl for sites having astronomical climate
only of avcrage quality is sholvn.

Ilocrpoeuue KaraJrora pacfi]reAe.treur{.fl orleprr'Ir{ B cnenrpax sBeBA Moil{er
ocyrqecrBJr.frrbcrr iIByMfl rryTfrN{r{; 1) c uouorq]Jro I{eTOAOB dryrr4ameutaJillloi.i
rfotoa.rexrpuqecxofi Solouetpull, 2) ln$rllepeH{I,IaJlbIILlM 

^{eroAoLI 
IIpI{B.aBHI4.

Ocngnofi ncpBoro lreroAa .sBJr.serc.E r.reBaBrrcr{Moe olpeAeJIcHI{e rrHcrpy-
MeHTaJtbrri,rx KBaBr{}roHoxpoMaTr'rqecRr{x BriearMoc(repnr,rx slleBA}IbIx BeIinquH

A,rrr Kaln/1oii IIJrtrHsr BoJrrILr c ucnoJrbgoBalll4eM BHarIeHufl arN{ocdtepgoll DHcTI4HH-

qr,il{, oflpeAeJrer{Horo AI'I nIOrIeHra I-Ia6JIrOAerilLfll \L noCJIeAyIOqafl I{X a6CoJrIO-

rr{3aqr4fl c rrolrorqbro a6co.irrornor,i cler{rpaJrbHoiir .ryscrsureJrbrrocTtr{, Haii,:(elrI]oft
no pac[peAeJrerr[ro oIieprprr{ B OlreHTpe 3r}e3Ar,r - flepiJlltrrroro cra]IAapIa [1].
13 xa.recrse raftoto crauAapra o66r.riro rrctroJrbayercfl a.Lyt, pacrrpeAexeglle
oFreprrrrr B cner{Tpe Horoport rloryrralor nvrell cpaIJHeELIfl oo cral{AaprHbrrf JIa60-
pa'roprrbrM r4cr0.rHilKuM I{3Jryqs6r" 12, 31.- 

ts,-, tsTOpOM NreToAe 14CC.rIeAyeLIa-fI sBeBAa I{ 38e3lla-C'raHl{apr (O6r,rUnO U',ro-

puqnbifi) Ea6rloAarorcrr rra 6Jrr{Bnrrx 3enllrr.rlrrx paccrorIutrrflx Ir arepea He6oJrr,-
rrroii t{Erepr]aJr BpeNreulr. flonpanxa ua u{iir$eperrql{aJrbrryrc oxc'tr4Hltr.{ulo tsBo-

Ar,rrcH ripr,r fiorroll{rl HeHolropblx cp0AIII,Ix /{JLa AaHI]ol'o nyIII{Ta Ha6[roAeHurt
crrer{TpaJrr,Hbrx KoSdx[ullrleHroB sltcTlrrrHlll,Ir'l. I1pu otou ctrrlTaeTcfl, tlro paclpe-
I{eJreHrre el{epr,trr{ B c[er{Tpax 3Be3A-cTariAapToB I{sBecTHo c l{ocraroLlIIoft To-r-

Hocrr,K). A6conrorua.fl Ha.[I{6poBKil rrepBl,tqltoro oraflAapra, c/, Lyr', r{oixer 6LITL
BLIfIOJIIIOHa TO.IIbKO C IIOI'IOIIII)I0 neDBOIO MeTOAa.

.(ocrouac:rnolr ilrero4a r[yrr4a:uerrra.[br{ort rporolretpnn flBntrelctr BoBMo}I{-

IJOCTb r4clloJrbsoBaur{fr oArro].o IIepBr{rrHoro cTariAaIiTa A.rrx a6conroT}Iofi Haru6-
poBr(r,r, a TaHine yqer [3ilreHerrr,rft cneHTpaJrr,Hoii EItcTIltHKi{LrIT B TeqeHUe l{Oqu,
qro Aaer BoSMoE{rrccT6 orrpcAeir.flTb pacnpeAeJIeIII{e aHeprnl{ B cneHTpax 3Be34

B rryHr(Tax rra6JrroAeHra.fl co cpe[Hr,rr{n acrponJlrrMarr4qecHr{Mu ycJroBrr.sNIrr, OcHoB-
rror)i HeAocraTor( - Heo6xoArrnrocrb reny[Iero HonrpoJrr{ nocro,clHcrBa tr}Icrpy-
IleHTaJrblroii cler(Tpor|roroMerpr.r.recxor,l clrcreur,I. O.qnano NIeroA noulpoJltllblx
BBesA, upeAJlorrierrrrr,ri,i B. B. I{lrxonoer,rlr [1], [oB]loJr-ECT BLrrrBJlflrr a y\t4'
Tr,rBarrr r{SMeHeHIrfl cl{creMbl B Te{eHI{e llaHHoro Ha6JrroAal'e.llf,Horo nepIroAa.

,(oc'rouucreo BTopolo MeroAa - cytrlecrBerrHo 6oJree upocrarr o6pa6otxa
Ha6rlol1eHuti; HeAocrarolt - BoBrrolr{r.rocrr, norepr,r rorrHocrr{ r{B-Ba orr{.IIo}reHl{it
rrcrr{rrHr,rx KoD{t|luqr,rerrroB aftcrrrrrxrlr{u or r]p[rrxr];rx cpe,uHltx Buaueuuli, a raH-
irie Heo6xoAIrMOCrr, coSAaIrI4rr HaIeiliuoii cI{cTeNIr,r Rropusur'rx cTaH4apToB.
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_ [,o uacroflqero BpeAreHrr r]pr,r cnexrpo(roro,\rerprlqecHrx ua6;rro4euurx
o6i,r.rr.Io rl cn o Jlr,Byerca glr $(repeH I r,l a I tst rft tlerol,
_- f{anuuii l{araJror aneb4 c LrBrtepenHbur pacilIleAener{rlerr Dueprr4r4 B crrer{rpax
50 anea4 cocraBrreH c rIoNIorIbIo r\{eroA!rr{r4 c[yuganreura;rrHorl trreHrpo4oronier.-
puI'I, v B qacTHocrI{ lleToAa I{oHTpoJrbHlrx BBeBA, ynoMrrHyroro Bbrrrre.
flpn erou 6r'rrr,r uocraBJreur,r Ba[aqr.{: Bo-trepBr,rx, rroJryugllyg cnerrpodrorouer-
puqecHux [aHHLIX AJLE CI{CTeMbI CTaHAttpTIILIX 3BeBA, paCtrOJIO}Her.rglrX n6.lrUalr
oI{Baropa' AJLE cpaBHen}rs ua6nrogeulrfi, RblfroJrnerrHrrtx B ceBepHorr{ 14 roxirrort
noJryltrapl{flxl Bo-BropbIx, cpaBHeHI're c Aa}I}IblllI'I I{araJrora, coAep}fiaU{eIo
na6op SB0BA pa3JrItrIHr{X clel{TpaJllrr{brx fiJraccoB rI cuel.LrtrrocTefi, lronrer 6urt
IICIOJIT'SOBaHo [JItr OnpeAeJIOHI,I.E xapaHTepI{CrIII1 ne]lel\retrHr,rx gBeBA, U[4er'rql{r
cuextpo $oroNterpllrlecHI,Ie ua 6nrogeur.ra : B-rpeTbrrx, corrocTa RJI errlre Itaurlr x
AaI{HbIx c /Ipyrl4lrrr I{ararloratlrl i\io?rier cJryTr{rrrrr r{prrreprret{ arf$exrunuocru
lpr,rrrrrroft r{eroAr4r{rr ua6nrogeulrfi u o6pa6orxu.

Cuucon Ha6[Io[eHHLIx BEeBA nprrtseAer{ n 1a6.u. l. fl1x xani4oia BBeBA't
o ta6nuqe yr{aBaHLr:€€ tropfln.I(oBbrfi nouep, Holrep rro r{araJrory BS, rraanarrlre,
KOOllArrHarbr ans 2000 r., 3BeaAHafl BeJrr{qr{rra v, nentaa r, ,,urariora ,I{xiog-colla H ap. [4], qLICro ua6rro[enrnfi ru.

Ocnosuor? na6nrogarerr,ur,lfi rtarepr{aJr rroJJyqe:art 197lt r., rrecr{oJrE,no BReBjI
tta6lroTranracb rr B 7972 r, I-Ia6rIo4errufl Bbrrro"rrrrelrrrr rrpr{ norrotrIu cgar{r.rpyro-
trtero creltrpo$otouetpa CtD-68 [5] na 20-c,rl laccerpe]roBc1or\r reJrec*one.
Tenecxon npe,tlcl'aBJr.ser co6or? ceplrl nr,rr,i rrricrpyrreH,r'A3T-7, B noropo[r creK-
nsn}rr,rfi rIelII{cI{ c IraTIeceHIIbItI lla rrerl BcpKajlo}r BalreHerr aJIJIl{Irco}IAaJILHr,rtt
RropuqFlbINI SepItaJIoM. B ntolroxpollarope CO-iiB B RaqecTBe r{oJrJrl4}rarop goro
I{ fiar{eplloro o6'r,eHtr.rnoB npLrlIerIeHLr JrI{rrBLr rrB rrJraB.[eHoro r{Ra]lrla. 3$deKr
xpot{arrrSMa JrtrH3 ycrpaHfrerc.E nyreNr rrx aBroNral.uqecHor,o nepeMetr{er.rr,rfl
B Epo4ecc e cfi alrr4po BaHlIfl cneqrlaJr blrlr nr m exaH u Buolr. Cxarrr,rponantre ctre6r-
pa nporrBBol\\lTcfl. noBoporor'r 4u(ipaxrlr,ror.rrtorl peurerxl{ rxaroBbr}r ABr{rareJrerr.
flpr.rel,rrrlrHoNl uBJryqeHl,ls cryiriur (rotoyrrr,LorirrrreJrb OAy-79 c aryJrbrr4rr{eJrorr-
nrtlt tforoxaroAoM. Cuenlp 3BeB[rI BarrrrcBrBaercrr rra Jrerrry carronracna SIII]-09
nocJre ycr{"{ errraa {ororoxa ycr.rJrrrreJr err [ocrorrrrHo ro roxa [6],

Orcuer, peu{cTp14pyeMr,lfi s IJrr{He BoJrrrr{ ?ro, lroxino npeAcraBr4rb R Rr.rAe

n' (^.0) : ru (Li + ns (Io), (1)

tge n' ([n)_ - orcqer, o6ycronrenHbrfi cnetosbrrr rroronorr or BBeBAT;r, n. (xo) -olcqer, o6ycronrennrrfi cnerolr, pacceflr{HrJNr R L0}r0xp0t,rarope npn6opa.
Tar xax [ns atrnaparypbr co crrex]'pa;rr,,oft vyncrnrare.urnocrrro-o (],)

n urr.rplruoft nrrxognofr qenn Al perr{crplrpyenrrrii orc.rer nponopqr,rorraJTeH
geficrnyrcrqeMy noror{y W (}") : I (},) o ([) A],, rae / 1\) - urrre]rcrrBrrocrb
trBryqeHr.r.E, ro coorHomeuue (1) trroH{rro ilepetrrrcarb B Rr4Ae

^.+*
w' (?,0) :w (),0) +w,(tur) : s rt^lo(1,)dl, +w,(tu),

-aI
^o_ 

_T
(2)

lp..w (ro) - geficrryroqzft uorox or BBeBAr,r, w, (?to) - rroron, o6ycnonnen-lIrrfi paccexrrllbrM cBeror{.
flycrr, Bxo,qHafl [ua{parua ctrenrpolrerpa ocBeq,aerc.E r\{oHoxpoMarrrqe-

cnrlrl\'r cBeroM c glr.ruof.i BoJrHr,r l, lr unrenczBrrocTr,ro 1 (1,). tr{nteEctrBHocTb pac-
ce.aHr{ofo cBera AJr.E l,o, coo'rnercrryroqefi ntrxoAnofi ulenu upu AaHHoM ,,oro-
?r{eHr{r{ perxerxrr, Mo}r(Ho trpencraBr4rb Har( .f.* (Io, ?t) : I (1.") x (hx, l), rAe
x (?,"o, ?,) - y6rrnarorqa.n c pocror\r I X - Lo | $vnHqua, xapar(reprrgyroqarr
pacceflHr{e B AaHr{oM uprroope. Ar.s fel',epoxpoMHoro UsilyqeHr4f Ans [asrioft
antraparypbr pacceRuuuft qeficrsyroquft uorox

l2

W"()"o): oI 
S 
I (?")a(},)x(1,6, ?,,)dt .

trr

58



Ta6nrrqa 1

L

2

o

4

5

6

8

I
{0
L\
L2
13

L4

t5
{6
L7

{8
,19

20
2L
.),

23
24
25
26

28
29

30
31

32
33
34
35
oo
.ll
38
39
4,0

41

42
tl)

44
45
46
47
48
49
50

5851r

6603
7 176
7 429
7576
7806
7 405
6056
9tt

385'2
81.15

{948
4433
8414
84 65

8308

6{75
51 e1

226
3982

1038

126L

1544
55{,1

864,1

7950

8585

4357

671 [
7557

1543
5933

4540
l5l I

29.'i3

7882
6869
7957
B97t+
,1899

I 790
78s2
4791
718

8781

6556
3482
5681

6075
8255

E oph
,q UMA
v And
o Leo

6 Tau
?u Per

fi' Un
109 Vir
43 Peg

E Aqr
fl Lao
o Leo

72 Oph
o AqI

Jr' ori
T Ser
F vir
6 aqt
C[ CMi
0 uet
I Ser
rl Cep
T Cep
t Ori
T Ori
E DEl
0 Tau

12 cet
s peg
d oplt
e HYa
6 Boo
6 oPh

72 Cyg
o Ser
I opt,
e ArIl
Ir Aql

20 Cyg
39 Cyg
d Vul
6 opt
o Cei
o Leo
6 cvg
€ ori
p Leo
o Aqr
E cep
e Peg

t6lt37'?t0gs

L3 47 32

00 49 49

10 08 22

03 27 t0
0zr 06 35

04 50 37

14 46 t5
22 4L 46
20 47 4t
22 3\ t7
tt t4 06
tig 07 2L

19 50 41
04 49 51.

[5 56 27

[t 50 42
t9 25 29

07 39 t8
20 37 33
t8 2L L8
20 45 t7
23 39 20
05 35 26

05 25 08
20 33 13
05 26 17
02 28 09
23 04 46
L7 34 56
08 46 47
15 t5 30
16 18 19
2t 34 46
t5 44 L7
L7 43 28
t8 59 37
{9 34 05
19 50 37
20 23 52
LS 28 43
L6 i4 20
03 02 t7
09 zrt 09
2L L2 56

05 zr0 46
L0 32 49
22 05 47
22 1,0 51

21 44 1"1

-L0"34'
+4e ,re

+4r 05

+1{ 58

+09 44

+50 2r
+08 54
-t-01 54

+29 {8
-09 30

*50 lz
+20 31

+os 84

*08 rz
*06 sz
*15 39
+01 46

fo3 oz

lo5 t+
+14 36
_02 53

+61 50

+77 31

-05 55

+06 2{
+,11 {8
+28 36

+08 28

+ts L2

+12 34

+06 25

+33 19

-()4 
tr2

+38 32

+06 25

)-04 34

+15 04

+-07 23

+52 5S

+32 14.

+24 40

-03 44.

+04 06

+09 54

*30 tzr

-01. 57
.+09 t8

-00 19

+58 i2
+09 53

t,86
4,53
I ,35
3,75
fi,29
4,35
3 ,73
4,19
o,tt
onn

2,56
3 ,73
0 ,76
3, t9
q ,86
3,60
3,36
0 ,37
3,63
3,25
3,43
3,21
2,71
4,,64
4,04
1,65
4,29
2,48
2,07
3 ,38
3,49
3,23
4,91.
2,64
2,77
4,02
4,45
5,00
4,44
4,45
2.75
2,53
3,52
3,20
L,77
3,85
2,93
3 ,35
2,39

09,9 V
83V
B5V
B7V
88p
B9V
At)V
AOV
A1 V

2iit56 3

t0
4
J

3

8

7

6

5

4

I

2

6

4
3

4
4
J

6

5
/1

4
2

5

3
6

4
16

4
7

.f

2

6,
a

4
5

7
t

5

4
o

2

4
2

J

4

4

A.1 V
A2V
A4y
A4y
A7V
F6V
F6 tV-V
18v
FO IV
F5 IV
F5 IV
KO IV
KO IV
Kl IV
09 III
82 III
B6 ]II
B7 III
88 III

89.5 III
A5 IJI
G0 rri +
G8 III
G9 III
K{ III
K2 III
K2 IiI
K2 ]II
I(3 1I I
I(3 III
K3 III
MC] III
Ml III
M2 III

A2+F6 II
GB II

o9,5 Ib
81 Ib
G2 Ib
Kt trb

K2 lb

59



?Inrerptpoua_rll{e nporraBoAlrrcrr no ecefi o6racrz qyBcTBr4rerb}rocrtr atrtrapa-
rypbl. Ecnv I (2,) n o'(I) : const, ro

),2

W,()"): Af ' Ia \x(Io, I) di.": L1,.laK ,

tr1

(3)

),2

rAe 1{ : ( , (Io, ?,") d?'" - raurerpaJrE Harr BeJrrquga pacceflHr{g, npeAcraBJr.flroqag
.l

),1

co6ofi cyMrry BecoBbrx r\{Ho}nr{reJrefi x (1,0, },) no nceft crer(rpaJr[,Hoft o6racur,
6yEer rueAneHHo MeHflroq,eficn c L,o syunquefi, Horopyro a uepnorrr upu6ru-
)I{eHI{tI4 MO}rir{O C.qr.lTaTh rre saBuc.frrflef,r or ptunrr BoJrHbr. lloarouy MorfiHo aaln-
g^aru^ {:i(}uz -Ir), rge E-cpeAHee BHaqeHr{e x(}"0, 1,") Ha trHrepRaJre
(I1, 2,2). Ii

Benlr.rzna K ec-r' orHorreHrre pacceflHHoro lroror(a, trona[arcrqero ts BLI-
xo[Hylo rleJlb, K trorolty or ucroqHur(a Ir .sBJrrercfi xapar(Tepracruxot lroHo-
xponraroqa. I(an noraabttsaror rtgMepeHr{.tr 17), gnr - o6nacrr X,, - Lt == 1000 A oua cocraBJrrrer Beruq[Hy troprAna HeMHorux Aoueft ,rpoqaoru,
troarot{y Mo}r{Ho ox{r{[arb, rrro Lr [Jr.fl nplr6opa co ctrenTpaJrr,nofi uyncrnrrreJrl-
I{ocrblo o' (},) 1fu na6nroAeur.rr{ I4croqlrrdna co c[exrpaJrbHbrM pac,trpeAeJreHr4et\,r
trBilyqerrlrn 1 (1,) noauoxrra BaMelra x (.),n, 1,) vafr.

Ilepexo[g ot peficrnyrctru4x rroroxoB r( perr{crpr.rpyeMbrr[ orcqeraM, troJry-
lraeM Ha OCHOBaHT{rr (3) nrrpaxrenr{e [Jr.E orcqera, AaBael,roro pacceflHHbri\r
cBeTOt{:

tr1

ru,(Io) : 
5,2(1,)x(i.6, 

}\)il,".
I1

Bygenr fipeAtroJrararb B AaJrbnefiurem, rrro trorHoe paccegHtre He BaBlrcrrr or
AJTTIHBT BOJrHbr, rroSrorlry, BaMeHI4ts x (1,6, l,) Ha ee cpeAlree SlraqeHr{e, troJrysfly

z" : 7 SAI,

r4e J: (?") d?^" - cyrrr{apna.rr peaH{r.r.s auraparypr;r ua gauurrft r4crorrHrrri

1,2

\n
Ir

cBeTa.

Oqeuxa BilvttLrrrft pacce.sHHoro cBera rra l,rarrepeul{,8 BbrrroJl}reHa rro Me,ro
Ar{He, arraJroruqrlofi rrpr4lreHrreMofi par.ree [7i. IlyvoH cBersr u4yu1lrfi or aBeBArJ
B MoIloxpolvlaro.P'_[epeHpb]BaJlca <fIr.rrnrporr ]I{C-I 2, ue uDonycxarcrqr{n{ l{e.[y-
qeHl4e xopoue^4600 A. Perucrpupyerrufi [l]rr crar.rr4poBarrr{}r ctrexrpa orcqer
n6iluuu 3200 A csrlraJtcfi o6ycnonrenul;rM loJrE,no pacce.sHHrirlr otseror\r. u]rreri-
OI{BHOCTb rr CileHrpaJrrHr,rfi cocraB Horopot'o otrpel{eJr.filorc,s npotryc11aptre}r
{unr,rpa rr pactrpeAeJreHr{en{ DHeprr{rr B ctrexrpe areagrr. ,(nn oqennn a{$ex-
Ta pacce,qnHoro cBeTa or Bcero geficrnyrorlero lroroxa 0Tor oTcqer yr{Ho}r{aJr-
c.E Ha orHoIrlel:Iue peaHIII'IrI annaparyl]LI TIa AarIHyIo BBeBAy npr{ Br,IBeAerrHorr
{unrrpe H ee peaxrlr4rz c {u.rsrpolr. Saxonirocrr, raxofi pe[ynr{r.ru, a reM car{rr]rr
n ctrpaBellnr{BocTb npeAnoJro}fieHr,ra o Ro3NroEirrocrrr BaMeHbr x (?,,s, ?u) aa i
trpoB epeHBr uyreM aHailo rurrHblx ua6n roAenui,i aneag pa BJ]rdsHbrx cuer(TpaJrDrrr,rx
T(JIACCOB.

,(na orcuera n \1,) : n' \7') - n., ocno6oi{iAe.}rHoro or BJrr.r.EHr{.8 paccefl}r-
Horo cBera , lg n (I) : lg n' (1") - r (1,), r4e n' (1.) - orcqer, lrarvrbperrur,rfi
B gannort AJrurre BoJrHbr, r (1) - poAynqr{oHr{a.fl nonpaBxa.

floc-Ho-lr,ry 7?s tlaJr lI lre BaBI,IcI,rr or llJrrrllbr BoJrHbr, Morr{Ho rrprlurirr zr:
- /?, (3200), r4e n. (3200) (rrpeAereuo yHaBafllrbr^r Bbrrne croco6bu, rerrr'ca-
ItrbIM uar?gen r (1") : le ln' ()")/n ()')l = lg 11 - rz"/n' (\\1 Arrr gauuor?
B_BeBIII;. FIa puc. I uonasau xog r (I) Arrfl BBeBA a l,yr (A0 V) n a Roo (K2 III).
?Iaror,r Kpr.rBrJx onoJro 6200 A BrrBBaH BBoAor{ $r.r.nrrpa paa[eJreHus nop.EAr{oB
pelxeTI{II. Tar xan AJI.fl BBeSAI,I I{JIaCCa K2 III nonpaBHa coCTaBJI.fleT O,04 nplr
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3200 A r{ r,raJra Arn o6enx BBeBA onoJro 4200 A, [Jr.f, ytrpou,eiilrR o6pa6orxlr
r (1,) gnn ocTaJrr,Irrix BIreB/I rrporpaMur,r HaxoAr.rJlacb trpocrr,rrr r4rrreprroJrllpo-
BaHI{eM c noMorrlrrro rroxaaareJrer,i quera U - B 4lx (ruoneroBoft o6racrfl u
B*Rgrxxpacnofi.

Cxauzponanr,re ctrenrpoB BBe3A rrpor{BBoAr,rJrocb IJ r.rrrrepBaJre or 3100 uo
7600 A co cxopocrr,ro 2 ruara B cer{yr{Ay (14 i\l cen). Brrxognaa qeJrb crrenrpo-
Ilerlla coorBercrBoBaJra r.rr-rrepBaJry B 25 A. tlpn yqcre Har{ecrRa uao6pa}r{eHlrrl
sBea[hr I4 norperuHocreii rrz4upoBa]rnff peaJrr,Hoe paBperneur,re uplr6opa co-
OTaIlJrflJIo oKoJro 30 A. Ha}I{foe ua6nroAeHrre cocrofiJIo rrx [Byx cHanrpoear,rlrrir:
or xpacuoft o6racru (1,7600 A) to ynrrpa$rao.ne'ronoft ()"31U0 A) u o6parno.'!,.nn
yqera r.{3nreHeHr4fl qyBorBr{reJrbrrocTr{ a[naparyl]br B HaaraJIerI B r(oHr{e Ha6JIIo-
AeHrrfl 3aul4c6rtsaJrc.E orcrrer, ganaelrr,rfi paAr{oJIroMr{rrecqerrrHbrrl I{cToaIH}IFioilf
(PJII4). Cnsrrre trocJre crJra)fir{BaFr}rfl rrryr,roB qepea uurepBar 25 L orcqerbl
ru ()") w nL - orcqerbr Ha PJII{ - orlrocr{Jrr{cb r( cpeA}reMy r,rorrelrry na6nro-
Aer{rrfi. .(rn nalx4oft aseaArr n gauuoft AJrrrr.re BoJrHbr r.rs na6rrogeHr,rft naxogr,rrcR
Berrrrrlrua n (?")/nu orrpeAeJrflroq,a.fl r{BMepenurrft cnerosofi rroroH, }Ie BaB}I-
caq,ufi or r{BN{er{eHr{.8 aryBcTBETeJlbrrocrr{ npu6opa.

Cneronoft troror(, AaBaeMbrfi PJItr4, aanucur or reMrreparypbl: trprr ee l,te[-
JIerIIrbIx r4gMepeHr{flx flpr(ocTb PJItr4 noA.rrruflercrr Bar(ony

B (r) : B (To) lL - k (T - Til, l1l I

rge B (?o) - ,r1lnocrr, trprr rrelroropoft dxrxclrpouannoft rellneparype To.
flpu ue4neunrrx (nopn[Ha rpaAyca n uac) r{BrreHeHr{rrx rerrtreparyplr IIIrI

I{cnoJrrBoRaHr'roro flpu ua6nrogeuraax PJIm relrueparypnr,ui Hoa{dtrarluent
It : 0,120/s ua rpa4yc. O[HaKo upu 6r,rcrpr,rx (uopxgxa rpaAyca n ulmyty)
ilar(elrerrrrrx 'reMneparypr,I .rrpnocrE, nrormno(to pa cxa.rHoo6paBHo trrBlrelrflerca
Ha l{ecxoJrr,Ho trpor{euroB, Barer{ [,re4JrerrHo (npuuepno Ba qac) noBBpalu,aflcb
ft BHaseHErc, orpeAeJrEeMoMy Brrpaxrerrr4ervr (4). 0ror a$r[exr rraBecreH 14 onl,l-
caH B Jrr,rreparype [81. floerouy na6rroAerrr4rr HaqI{HaJIr{cr, cnycrs rrac-ror-
TOpa uocJre SaxoAa coJrHrla, Hor[aTer\{[eparypur,rfi perrtr.rlr JrIoMIrHod]opa ${o}fi-
tro 6rrro cuurarE, ycraHoBrrBmuMcfl, B AaJrblrefirrrer{ nonpaBfia Ba reMueparyp-
rryro BaBr{crrMocrs cBeqeur.lfl PJItr4 nnoglur&crr rro Sopruyire (4).

Arrs troryqssm Z (1,)-anauenvfi nnearuoc$epnofi rIoHo\porllarlt'Iecxoii
ocBeIrIeHHocTI{, Aa Baer{ofi anea4ofi, uoryseHHrre r{B na6nro4eullrt seru,u4n},r
ru (?")/w IoilE{r'rr,r 6r,rtr, pe4yqupoBarrbr raHr{i\{ o6paBo}I, sro

tg E ()") : W;#,t-r= u (tu, /).x + lg o (tu),

r4e ru (?,) - orcarer n ganr.rofi AJrrrr.re BoJrlrbl, rrcfipaBJrelrur,rfi aa RJIr4lHrIe pac-
cerrrr{oro cBera; nn (Td - orcrrer r-ra PJItr4, pe[y{upoBannntft x reMneparype
Trti q (2r, ,) .: lg p {,}',) - rrgoBer{Hoe Bgaqeur{e cuexrpa.rrLrloro Hoa{r[uqlr-
eura axcrrrHxr{rru; p (I) - Hoa{$uqnent fipotrycxaur.r.E ar${oc{epbl AJrrI
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A,ror{errra Ha6rroAeHu fr, t; X - Macca BoBAyxa, o (}") - a6conrorrras cneKrpa"lrb-
Hatr rryBcTBrrTeJIrJrrocTb atrIIapaT)rphI.

/{nx oupegeJreHr{fi a (},, t) r4 noHupoJrrr trocro.sr{crBa o' (I) 6r,rn upralreneu
I\{eTo/I Horrl'po.rrbr{blx BBeBA I1l. B HaarecTBe oI(cTr{Hr{r{rloHubrx r,r fior{TpoJrr,tlbrX
Baflrbl BBeBAEI panrrux crer(rpaJrbHr,rx fiJraccoB: [3 Tau (R7 III), a Leo (B7 V),
11 LiMa (83 V), a Oph (A5 III), a Lyr (A0 V), a Aql (A7 V), a Peg (B 9,5 III).

Br,rno rr,r6pano 37 [Jrrrn BoJr]r, r(oropr,rM B npegeJrax rr]rrepBaJra e 30 A
cooTBeTcTBoBaIU yqacTItI,I HetrpepblBrroro ctreHTpa oItcTI{rlHqIIorI}ILIX I[ HOIr-
rpoJrbnl{x BBeaA, rroaBoJr.srorlfie fipe4craBrrrr Bce oco6elruocu{ xo4a fipr{Bor"(
clreHrpaJrbHoft ancrunx\un d, (?u, t) IJra IaHHoro r{oMeHra Bpe}teHrl l, Bnnrcuaa
E le.rrJlypfiqecnr,re rroJrocr,r. B err.rx [Jrr{Hax[BoJrx,!,ll"oarrrrrcr] HBaBr{Mor{oxpo-

Marr{qecnrre nnearuocrfepHbre Berlrqraurr I lg ,.. I axcrnnxqr.ronnofi r{ r(oH-
L L]o

TpOJIbI{bIx SBeAI' KOTOpbIe TaH]I{e IICIIOJIbByIOTCfl I(JIfl otrJ)e[eJIeHI,IfI AI(CrI{HH-
rlurr.

I ""(L)1Tosuocm otrpeAeJreHr.rs I lg ", I cocrar.lraer 10,015 ua xpafirrlrx yqa-
L L ]

crxax u -t-0,004 B cepeAr.rHe perr{crpr{pye}roro cner(rpaJrr,rrolo r.rurepBaJra.
Taxurr o6paaou, AJIrr Mol\,IeHra na6.rrrogeHr(fl ancTr{nxqraounofi anespu l,

MolnHo Bbrstrcrr,ITr, xoa{{r.rqueuT orcTrrHxrlr{lr

l'rT],-'* ,,L"

n"()', t)

a (?,"i, t") : xePe) i - L,2, ,n

C uol,roq,sro otrpegeJrerrHblx raKr{rr o6paeonr rro Bcelr na6.nroAanurrm{cn B [aH-
Hyro lroqr ancrrtrnqr{oHHhrr.I BBeBAar{ BHaqeHr{au a (}.;, t") Mx xarnAoft rra
37 Nruru BoJrH l\IolliHo rrocTpol{Tb clJIa}rreurrr,rfi xog oxcrurrnrlr{[ R reqeHr4e Hoslr,
r{B noroporo oupeAeJratorcrr a. (f;, ,) lna NroMerrra ua6nrogenlrrr BBeBAbr rrpo-
rpar{Mbr. BeJrlrslrnbr a. (V", t) AJrr npoNrex{yroirur{x AJrr{rr BoJrrr uaxoAflrcfl EH-
TepuoIIuporrarlrreM.

flnn rennyp[secn[r rroJroc Bbrpa]rienrre (5) upnnrenulro c rrer(oropbrrlru oro-
Bopxar{r.r, rar( Kaft trorJrorqeHrre B rroJroce rroAquu.sercfl Bar(oHy Hpunofi pooTa.
B xeocre uoJrocbl r{Meer cr,rfly Haqarrur,rfi yuacrox rpunor,i pocra - norJroE,e-
HI{e rrponopqr{orraJrbuo Hofir.rqecrBy ]\foJreftyJr lr {opuy.na (5) npuuenuua. ,[,.na
foJrolrbr troJrocbl, r(aK rloxaar;rBalor I{aMeper.rue [9-(11, c ro.rnocrbro Ao Hecno"rTb-
HrIx trpor{eHroIl ran}r{e rro;rino trpr{MeHflrb Sopuy.ny (5), uo rprr aroer peAyr{rlr{rr
Ba [orJrortreHrre B arlroccpepe trpe/IcraBJr.Eerc.E TaK:

a(l',X):T+a()"7).X,
rge T - rrocro.Errur,rft ureu, o6yc,tron.neuur,rii uacr,rrqeHrreM, xotopr,rfr 6y4er
BxoLlrrr, a xoa{Suqueur cnexrparr,rlofi ttyBcTBureJIbHocTIr a[traparypIJ.
?ro nr,rparHel{[re BepHo Jrr{rrrr, B uepBo]I upn6luixenl{rr I{ }re Mo?fier o6ecue.utrr,
xeo6xoguuofi r:o-ruoc'rr.r yqeTa DHCrulrHur{rr B TerJrypuqecfir{x uo;nocax. Bca-
N{olnrrocrrr raKoro yuera .rpe6yet 6o.rree AerarrE,rroro uayrrerrrtfl .

Cpe4nue BHarreHrr.E A (fu) aa r,rroHE,-rrrorrE, 1974r. [prrBeAer.rbr n ra6n. 2. B :uefr
yHaSaHbI AJII{IIbI BOJIH, B nOTOpr{X trpOr{3BOlIr.I.[I?ICb rrsMepetrrrtrl rtr aHCTpeNraJrb-
I{bIe gIIaqeHua roa$$lrquer,rroB aKcTr{HKrIrru, otrpeIeJreIrHr;re coorBeTcTReHr.ro
l0.VI 1974 r. (S-ft cto;rr6er1) n 14,VII 1974 r, (4-ii ctou6eq).

B 1972 r. Ha6.nroqerrrr.E ancrrdHnruolrHlrx BBeBA [poBoArrJrrrcb B BocbMr{
IJIr{I.Iax BoJIIr, rroeroMy AJr.s olpeAeJrerrr4 x a, (],, l) no nceu clexrpaJrbrrorlr Affarra-
soue 6lr"lr Epr{Meflerr rrerog ger}opuaqlrn cpe4neii npunofi cnexTpaJrbHoft ex-
crpIHnItrIdI{. C uonorqr,ro norryqeuHbrx r.rs Ha6rro4enuft c{n (L, l) cocrauxtlrcr,
orHorrreurrfi cL,, (L, t)/d, ()',) AJrfl Bocr,I,rr,r AJrr{rr RoJrr.r. f[na ocranrur,rx 29 Anun
BoJrrr, yr(aBarrrrLrx s ra6r. 2, 3na.reHr,rn Ia (fu, t)/a (?,")1 r,rr{repnoJrr{po]laJrrrcb.
3atenr ro ,(iIIHrINI ra6r. 2 Rr,rqr{cJr.sJrrrcE, rrrrreptroJrupoBau}rr,re xoar[rflrrluerirr,r
oltcrr.rHxqrrrr c(*rq: la (X,, t)/d, (f)l.A (1").
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I{a pr.rc.2 no ocn opAr.rHitr orJro}r{eHa paBr-rocTr, r,reiriAy BbrqI{cJIeItHbIMr{ ylta-
aarrur,lli o6paBorr erra.Icr'Ilt.Elll{ aon,o (X) r{ olrpeAeJIeHI.IDIl{Ir nB Ha6.lrIoAeHufi
c" ([) I,JrE r]enorollbrx onpeleJrer.r]rbrx rlrorrer.rroB. Cpequee Bnaqeurre orr{Jlolle-
nr.rr,f cocranJrfler oI{oJro 0,003 10-,007), uau6onbutple orI{JIoIlerll.s, [ocrI{rarcIque
0,017 (0'I04,'r), nax I,I cJre[oBaJIo o]r{r4Aurb, no,tryuarorcr In reJIJrypl4tlecfirIx
rroJrocax. CsernHnlu Kpylrrnar{r{ o6oBnaqesbr Bocer{b IIJrI{H BoJIrI, no r(oropLlM
rrpolraBoqr4Jracr 4e$oprlarufl cpeAnefi xpnnor,l d (I).

/darsrefrruan o6pa6orxa rrrJra o6rrquntlt rlyrer{.
A6co;rrornaa xalu6ponHa rrporraBoArrJracb c rror\,rorqbro rrepBLIsHoro enepre-

l'uqecxoro craruapra a L\rr, pactrpe[e.TleHI,Ie aIIeprI{H B crrer(rpe Roroporo 6r,IJIo
BBflro rro I{&IIHITM Tepenleuno u Xapuronona [J2]. floryuelll'Ible AJIfl a I'-vr
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-i ,915
_1 ,936
_1 ,989
_1,999
_i,938
_l ,rJ26

-'l ,v28
_1,9J9
_1,937

-1 ,941t
--,l ,948
_1 ,955

-l ,952

-1,953
-t,951
-1,943
-1 ,$tjz

-1 ,969

-''I ,b72
_1,97t

-t ,981

-.1.,984
-1 ,9u6

-2,001-'l ,997

-1,995
-1 ,991

-2,)utt_2 t02J
_2,027

-2 ,030
_z,o\z
-2,1)46
-Z ,035
_2,044

-2,051t
-2,07 

I

-2 ,059

-2,064
--2,O75*-2,082
_2,078

-2 ,068

-'l ,965

-l ,977

-i,991
-1 ,986

-2 ,006

-2 ,000

-2,04O
-2,056
-2 ,008

-2,004
-t ,996

-2,004
- 2,009

,061
,067

-2 ,068

-2,06t2,067

-2,0742,102
- ,80zrl -2 ,080
- ,8011_2,120
-,Bo7l_2,096
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6

6
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8

8
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8
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,968
,962

-t

-,-,
I
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3200

3250

3300

3350
,rn(

31r00

:1450
31175

;J500
3525
3550
3575
3600
3625
3650
3675
3700

3750
3775
3800
3825
3850
JO/J
:1900
3925
3950
3975
400tJ
4.025
1r050

4075
4100
4125
4150
4175
4200
4225
4250
4275
4300
4.)LJ
4350
4375
4400
4425
4450
4475
4500
4525
4550
4575
4600
4625
4650
4675
4700
4725

-2,502
-2,493
-2,478
-2,382
-2,:175
-2,402,
-2,423
-2,432

-2,283
-2,219
-2,290
_2,321

_2,412
q ,t,

_2,275

-2,191_2,184
_2,779
_2,269

-2,299
-2,205_2,299
_2,403
_2,434

q o1n

, ,ro

-2,3L7
-2,21t9
-2,129_2,059

-2,035
-2 ,063

-1 ,969

-1 ,946

-1 ,962

-l ,977

-l ,975

-1 ,957

-1 ,947

-1 ,936

-1 ,957

-2,001
-t ,893

-1 ,870

-t,884
-1,879
-l ,833

-7,832
-1 ,800

-l ,773

-7,793
-1,784
-1 ,786

-7,77t
-l ,755

-l ,769

-l ,772

-7,766
-l ,754

-2,5tt3
-2,600
-2,501
-2,422
-2,426
-2,437
-2,454
-2,484
-2 '/n18
-2,41.0
-2,435
-2,404
-2,377
-2,362
-2,374
-2,470
-2,376
-2,306
-2,24'1
-2,223
-2,262n c9q

-2,369
-2,269
-2,332
-2,479
-2,469
-2,384
-2,259
-2,378D qclo

-2,199
-2,049
-2,032
-2,056
-2,024
-2,009
-2,023
-2,036
-2,032
-2,023
-2,012
-2,008
-2,034
-2,064
-1 ,959

-1 ,935

-1 ,968

-1 ,947

-l ,912
-1 ,903

-1',874
-1 ,81rG

-1 ,859

-7,852
-l ,843
-1 ,834
-1 ,830

-l ,843
-1 ,844
-l ,842
-r,823

2 ,690
,588

2,507

-2,539
-2,554
-2 ,57 |
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-,867
-,85i
-,843
-,857
-,879
-,875
-,879
-,893
-,887
-,883
- ,891t
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-,919
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- ,950

-,962
-,968
-,978
- ,995

-1 ,012

-7,022
-1 ,018

1,023
1,035
1,033
1,030
1,051
I ,043
1 ,065
1' ,098
1,086

-1 ,102
1 ,099
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,71.7
1',144
1.,724

-t ,1ll
t ,107

-7,121tI ,742

-1 ,146
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-t ,162

2,726 ,871

-2,69tt

2,540
2,528
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-2,531
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-2,489
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-2,325
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-2,235
-2 ,069

-2,046r nR2

-2,041
-2,024
-2,055
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-2 ,038
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-1,998
-2 ,009
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-1.,927
-1 ,893

-1,920
-1 ,916

-l ,871

-1 ,854

-7 ,821

-1 ,794

-1 ,813

-1 ,795

-1 ,782
-1 ,780

-7,767
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-7 ,793

-l ,797

-1 ,770
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-7,224
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-1 ,264
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-0 ,491

-,495
-, 503

- ,502

-,520tr90

- ,538

-,565
- ,568

- ,579

- ,589

- ,598
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-,655
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- , trDo

-,656
-,744
- ,687

-,697
- ,683
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Ta6nr'rqa 3 (npogo.nurenue)

e I-Iya 6 Boo | ,o,nt_ls:

=

=-2,416
-2,421
-2,423
-2,389
-2 ,390

-2 ,365

-2,462
-2,359
-2,324
-2,235
-2,275
-2,799
-2,269
-2,319
-2,279
-2,279
-2,429
-2,437
-2 ,369

-2,209
-2,339
-2,279
-2,169
-2,009
-1 ,gg3

-2,002
-1 ,gg0

-1 ,963

-1 ,969

-1 ,995

-2,000
-1 ,967*1 ,947

-1 ,935

-1 ,963

-2,001
-t,903
-1 ,869

-J.,896
-t,879
-l ,942
-1 ,839

-l ,799

-t ,770

-l ,7gg

-1 ,789

-t ,777

-l ,778

-7 ,749

-l ,761

-l ,766'-l ,769
-l ,752

B oph 20 Cyg 39 Cyg

:

_
-2,228
-2,225
-t 

qac

-2,210_2,206

-2,183
-2,242
-2,188
-2,148_2,726

-2,117
-2,139_2,776

-2,174
-2,112
-2,115
-2,143
-2,128
-2,097
-2 ,038

-2,045
-2,040
-2,056
-t ,877
.-1 

, 
g4g

-t,964
-1 ,g7g
-1 ,903

-7,972
-1,866
-l ,g68_1 ,977

-'l ,869

-:l ,846
-J ,859

-1 ,905
-1 ,Bg5

-1,861
-1 ,925
-1 ,831

-1,798
-1 ,803

-1 ,786

-1 ,768

-t ,781

-7 ,796

-l ,775

-l ,776

-1 ,766

-1,llo
-1 ,781

-1 ,751

-1 ,773

=_

_'z,saz

-2,499
-2,492
-2,443
-2,439
-2,443
-2,507
-2,424
-2,370_2,300

-2,284
-2 ,309
_2,364

-2 ,369

-2,304
-2,375
-2,484
-2,499
-2,499
-2 ,306

-2,432
-2,359
-2,249
-2,705
-2,069
-2,081
-2,073
-2,045
-2,067
-2,084
-2,082
-2,068
-2,044
-2,032
-2,057
-2,1"09
-2,007
-7,972
-l ,992
-l ,991

-1 ,g4g

-1 ,933

-1 ,916

-1 ,868

-l ,902
-1 ,893

-1 ,890

-l ,879

-l ,962
-1 ,873
-1 ,Bg1

-1 ,870

-l ,851t

_

:

-s,zzl,
-3 ,238

-3,217
-3,178
-3 , 158
.-3,767

-3,28t
-3 , 159

-3,085
-3,002
-2,970
-2 ,986

-3,094
-3,147
-3,039
-3 ,136

-3,298
-3 ,326

-3,221
-3,012
-3,123
-3,056
-2,934
-2,749
-2,725
-2,765
-2,749

-2,762
-2,788
-2,784
-2,826
-2,699
-2,671
-2,692
-2,735
-2,623
-2,570
-2 ,609

-2,601
-2,550
-z,ooD
-2,508
-2,477
-2,490
-2,483
-2,466
-2,450
-2,432
-2,456
-2,465
-2,465
-2 'tt4'l'

_

:

-2,451
-2,488
-2,493
-2,472
-2,431
-2,457
-2,571
-2,441
-2,328
-2,204
-2,186
-2,209
-2,363
-2,421
-2,289
-2 ,359

-2,534
-2,524
-2,464
-2,264
-2,360
-2,261
-2,129
-L,929
-1 ,918

-1 ,959

-l ,922
-1 ,900

-1 ,950

-1 ,998

-1 ,gg1

-7,929'1 ,858

-1 ,813

-1 ,830

-1 ,872
-t ,734

-1 ,690

-1 ,729*t ,733

-1 ,687

-1 ,669

-1 ,642
-1 ,5gg

-1 ,618

-1 ,606

-1,599
-l ,578
-1 ,557
-,1 ,590

-1 ,586

-l ,595

-7 ,567

=
_

-2 ,509

-2,523
-2,549
-2,489
-2,479_2,526

-2,616
-2,47 4*2,397

-2,261
-2,260

-2,415
-2,461.
-2,329
-2,412
-2 ,569

-2,589
-2,449
-2,269
-2 ,399

-2,299
-2,155
-1 ,990

-1 ,961

-2,007
-1 ,g7t
-1 ,965

-2,001
-2,042
-2,017
-1 ,967

-t ,920

-L,977
-1 ,gg4
-1 ,933

-t,924
-t ,766
-r,798
-1 ,800

-l ,747

-7,729
-l ,694
-1 ,654
-t,671
-1 ,660

-1 ,640
-1 ,639

-7,677
-1 ,655

-1 ,656

-1 ,653

-l 1622

-2,952
-2,965
-2,819
-2,928
-2,794
-2,840
-2,963
-?,1?1

-2,629
-2,614
-2,621
-2,7:19
-2,764
-2,703
-.2,756
-2,863
-2,927
-2,951
-2,642
-2 ,719
-2,688
-2 ,593
-2,404
-2,368
-2,396
-2,374
-2,366
-2,390
-4,4o4
-2,412
-2,383
-2,324
-2,276
-2,301
-2,347
-2,251
-2,197*2,215

-2,220
-2,192
-2,181
-2,']i53
-2,124
-2,136
-2,727
-2.1,14
-2 ,095

-2,084
-2,t08
-2,110
-2,108
-2,087

r

r
-3,184

-3 , 138

-3,109
-3,074
-3,172
-3,218
-3 , 108

-3 ,016

-2,949
-2,913
-2 ,930

-3,042
-3 ,101

-2,990_3,067

-3,1190
-3,172
-3 ,106

-2,964
-3 ,01 3

-2,982
-2,873
-2,7'1'6
-2,641
-2,672
-2,636
-2,625
-2,656
-2,683
-2,660
-2,639
-2,616
-2,582
-2,581
-2,611
-2,498
-2,439
-2,465
-2,465
-2,422
-2 ,399

-2,368
-2,3)7
-2,334
-2,342o ao.)

-2,317
-2,284
-2,319
-2,319
-2,328--2,301

=

_3;80
-3,57 4

-3,555
-3,546
-3 ,489

-3 ,578

-3 ,636

-3,541
-3,467
-3,345
-3,340
-3,343
-3,453
-3 ,540

-3 ,398

-3,409
-3,591
-3,546
-3,508
-3 ,303

-3,405
-3 ,340

-3,202
-2 ,983

-2,964
-:1 ,014
-2 ,988

-2,972
-3,035
-3,055
-3 ,030

-2,976
-2,931
-2,870
-2,873
-2,874
-2,759
-2,706
-2,747
-2,744
-2,692
-2,665
-2,625
-2,601
-2,613
-2,597
-2,579
-2,56t
-2,530
-2,570
-2,582
-2,573
-2,544

A-D' D

-3 ,365-3 ;365

-3,371
- 3,320

-o,zoo
-3 ,21 I
-3 ,369

-3,295
-3,206
-3,090
-3,071
-3,t02

-3 ,295

-3,1'23
-3, i 96

-3,325
-3, 309

-3 ,290

-3,7/tB
-3,221
-3,219--3,069

-2,837
-2,763
-2,797
-2,76.1
-2,714
-2,744
-2,779
-2,740
-2,709
-2,676
-2,624
-2 ,633

-2,654
-2,544
-2,477
-2,515
-2,539
-2,490
-2,47 1

-2 'tn28
-2 'tt53
-2,391r
-2,375
-2r 358

-2,347
-2,315
-2,3tr0
-2,335
-2,343
-2,3t9
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/t750
4775
4800
4,825
4850
4875
4900
4925
1r950

4975
5000
ir025
505i)
5075
51 0t)
:)l zc
5J 50
5175
52()0
5225
5250
5275
530t)
5:t25
5350
Y rntr

5/1()0
5425
5/+50
5475
5500(totr

5550
5575
5600
5625
565n
5675
5700
',t725
5750
5775
5800
5825
5850
5875
5900
5925
5950
5975
6000
6025
ii050
{i075
6100
{r125
6150
8175
,6200

8225
6250
8275
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-1 ,7471-t,81.
-1 ,7411 -t ,

-1 ,736l-1. ,

-1 ,7351-1 ,

-1 ,7521-1

-1,7701-t;851-t ,7921-t ,

-1 ,7631 -1 ,

-1 ,7451-1 ,

-1,7531-r ,Br

-1 ,721.1 -1 ,

-t ,7261 -1 ,

-l ,7lol-1 ,781

-1 ,7391 -t ,

-1 ,7331 -1 ,

-t ,77 tl *1 _t,767

-t,71,,1--1 ,8'l -1 ,

-t ,748:l-1 -1 ,7

-1,7331 -1,805 -'l ,74!

-1 ,7391 -1 ,809 -t,74
-1 ,7571-1 ,830

_l ,771

-1,7691 -t,834 -1. ,

-L,-1 ,7551 -1 ,

-1 ,7511-t, -I ,762

-1 ,760

-1 '780
-'l '797
-1,836
-1,781

-1 ,7511 -l ,Bl7
--1 ,7571-t ,

-t ,7521- r ,8 r 7 -7,7:
-l ,7

-L ,7,

-1 ,7261-1 , -1 ,

-t ,7331-t , -'l ,7 7

-1 ,7201-1 ,797
_7 ,707

-r ,7 7t

-1,7391 -l ,806 -t,
-1 ,7321 -t ,

_'l ,71

-L 
1l'l

-1 
r I I

-7 '7!
-7 ,71

-1,7211-1,79r
-1 ,7291 -t ,

-1 ,7211-t ,

-t ,72lj1-,t ,

-r ,7 t4l -1 ,7 _1 ,

-t ,7211-1 , -L,7 I
-1 ,7251-1 ,797

-t ,71
_'1 ,7!-t ,7211-1 ,

_t,7261_t, _1 ,

-1,7301--l -l ,7zl
-l ,7211-t ,

_L,

-1 ,72r1-t ,
_t

-1 ,7291-1 ,
_'l ,7

-t ,7191-t ,
_t
_t
_1"-1,7031-1 ,

-t ,7021-1 ,

--1 ,7 17 | -l
_1 ,_t,

-r;7301 -l
-r,7r2l-1,
-i,7151 -t ,785 -T_t

_1.-1 ,7101 -1 ,784
-1 ,7 Lzl -1 , -1 ,

-1 ,7091 -t ,

-1 ,7091 -t ,794,
_t,

-t ,7171-!',797
-1 ,7281-t, _T,

-l ,761

-t ,7

-t ,737

-1. ,

-1 ,

-1,71
-t,7 1

-1 ,7261-1 , -!,
-1,7391-1,8t -t ,7t
-1 ,7391-:l ,81 _\,
-1 ,7381 -1 ,81

-1 ,691

_1 ,706

_r,721

-l ,277

-'I ,287

-7,_4

-t,
-l ,334

-!,
-t,
-7,
-t,_t

-1 ,

-7,

-1 ,431

-l ,436

-1 't'34
-1 ,450

-l ,466*t 14

-1.,481
-1 ,494

-L,
-7,

-1 ;551

-1 ,561

-!,61
-1 ,61

-t,
-t,
-L,_T
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T a6rurla 3 (onor.raune)

6350
6375
6400
6425
6450
6475
6500
6525
6550
6575
6600
6625
6650
6675
6700
6725
6750
6775
6800
6825
6850
6875
6900
6925
6950
6975
7000
7025
7050
7075
7100
7125
7t50
7175
7200
7225
7250
7275
7300
7325
7350
7375
7400
7425
7450
7475
7500
7525
7550

-2,088 l-t,4o4l-1,312l-l,e36 -1 ,720l-t ,3641-2,1 1 ,61 -t ,7051-{ ,309

-2,052l-1;385 l-l ,2eo l-1,936 -1,7,16l-1 ,3631-2,i -1 ,61 -1
-2,043 l-1, 399 l- 1,27 4l-1, 939 -1.,7121-1 ,372l|-2,r ,6

-2,0441-1;366 l-l ,266 l-1,942 -7 ,7 t6l-t ,377 l-2,194 , -7,-1,6851_1,293_1 ,6vtl_1,292-2,057 l-1 , 361 l-! ,257 l-t ,e+? l-1 ,1?! l-\ ,Q94l-2 , ,946-l-\ ,6ut l_1 ,292
-2',0521-t ,3621-t ,260l-1 ,e441-r ,7Zt l-1 , ?qq l-2;

-z', 062 l- q', xa l- 1, zt t l-t, gsz l-t', 7 84 l- t', +la l- z',?+\l-!, 1,q1al_r,zsaz',otsl-t, rzo l-t , z9q l-r',es?l-l',r?t l-l ,++1.1-z'1++l-+,

',oszl-t',eazl-t,zoo l-t ,w+l-1,737 l-t,386 l-2;2001-1 ,tj?gl-1 ,0u01-t ,zao
, 070 

| -1, 38e 
| - 1,Zse l- t,e 4e l- 1,752 l- \, 392 l-2,207 l- 1,9+\l- 1,7 231-r, 31 8

-z',0441-t,s6r l-t ,27 t l-r ,sss l-t,t1'ol-t ,40t1-z,zto1-t,6281-1,6911-1'.292
-2',05t l-1 ,370 l-1,2781-1 ,gsC l-t ,7481-1 ,4081-Z,Zell-t,b4ll-l,t04l-t'.302
-2 ,063 l-1 ,371 l-1 ,27e l-1 ,!64l- r , 755 l-1 ,4r7 l-Z ,Z+51-t ,65.71-1 ,7 111-1 ',307

-i.oso l-i ,sor I-L,zss l-2,oov l-r',t.nl-t',tzol-z',zztl-t,ustl-i,oi,zl-ilzsi
-2,04i l- I ,357 l-t ,zbz l- t ,'ruu !- I ,7J5 l-i ,427 l-2,22t1-t.,9?51-1 , oaql-r , zsa

z',otsl-1,szu l-l ,ztnl-1,usz I-r ,731l-1 ,4411-2,2441-l ,6JJl- t ,Attl-t'.isz
2,o}4l-1,3871-l,3g1l-i,9!01-1.,i?ll-1 ,1!!l-?,?9?l-l,9l1l-l,u6sl-r,zzs
z,oso l-t ,aoo l-t ',en 

l-t,oso l-r ',te+l-t',albl-z'p6tl-t 
, t,o7Vl-t',zat

2,0911-!,40e l--1 ,???l-! ,99+l-t,1?! l-1 ,4':')l-? t t,olsl-t,zat
-r:oii l-t ,5es l-t , ioO l-i',Alil-i',iirl-r',ii+l-i',zo+l-r,qlll-t , ooal-i '
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I -t, zoo l-t',oa+ | -t, zso l-1, 4bg l- 2 ; 28e 
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3200
3225
3250
3275
3300
3325
3350
JJ'i)

3400
3425
3450
3475
3500
3525
3550
3575
3600
3625
:1650
:1675
3700
3725
3750
3775
:]800
3825
3850
3875
3900
3925
3950
3975
4000
4025
4050
4075
4100
4t25
4150
4175
4200
4225
112,50

4275
1r300

4325
4350
4375
4400
4425
4450
4475
4500
4525
4550
4:J1 J
4600
1t625

4650

68
65
61
5B
55
51
48
44
40
38

,.1

29
27
25

21
/o
15
t2
t0

14
16
17
19
20
22

25

27
z9
30
30
29
27
26
24

ZJ
22
2l
20
19
t7
'l 6
i5
t3
t2
11
'J0

I
I
9
I
I

75
t)/
58
50
4T

21t
16

8
10
l3
l2
i0

()

7
6
4
3
lL

5
7
I

,1t

)l

19
2T

2S

a.)

JI
30
28

26

22
2L
19
l8
17
1ri
ttt
13
11
10
10
JO
10
v.
LT
LT
1l

4675
4700
4725
4750
4775
4800
tfi25
1]f50
4875
4900
4925
4950
4975
5000
5025
5050
5075
5100
5125
5150
5175
5200
5225
5250
5275
5300
5325
5350
l)J/D
5400
5425
5450
5475
5500
5525
5550
5575
5600
5625
5650
5675
5700
JIZd
5750
5775
5800
5825
5850
5875
5900
5925
5950
5975
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6025
6050
6075
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r, i. I ^o,

o

I
I
9
I
I
8
8
8

7
6
6
5

2
7
0

-1t

-J

-4
-5
-6
-6
-6
-6
-7
-7
-7
-7
-8
-8
-8
-8
-8
-8
-8
-8-9
-9_q

-9
-9

-10
-10
-10
-10
-[t
-72
-13_14

-1"5
-16
-17
-17
-18
-18

t1.
'L1.
t1.
1.1

t ,l.

t2
10
I
I
B
I

6
5
4
D,
L

0
_L

.)

-J
-4
-5
-6
-D
-5
-5
-5
-5
-4
-4
-4

t
t
D

,
,
,
.)

D

-J

-J
-J
-4
-4
-N
-6
-7
-9

-10
-t1
-12
-t4
-14
-15
-15

6125
6150
6175
6200
6225
6250
6275
6300
6325
6350
6375
61r00
6425
6450
D4/D
ti500
6525
6550
6575
6600
6625
riii50
6675
0700
6725
6750
6775
6800
6825
6850
tld/J
6900
6925
6950
697 5

7000
7025
7050
7075
7100
7 125
7 150
7 175
7200
7225
7250
7275
7 300

735t)
IJIJ
740t)
7425
7450
7475
7500
7525
7550

-19
-19
-19
-20
-20q4

-2L
-,,tq

o9

-23
-zo
-22
-zo

oa
o2

-23
-23
-23
-23
-23
-23
-,,
-21"
-20
-19--r7
-16
-15
-1.4
-13tq
-10
-9
-9
-8
-8
-7
-6
-6
-6
-5
-5
-5
-4;{
-4
-4
-4
-J

Ta6ruqa 4

-15
-15_15

-15_15

-15
-14
-14
-1.4
-13
-13*13

-12
-12
-12
-11"
-r1.
-10
-10
-10
-9
-9
-9
-8
-8
-8
-7
-7
-6
-5
-4
-4
-J

q

-1
-L0r
+t
+2
+2
-,L,

+2
+2
+2
+1
+t
+1
+t
r+1
+1
+t
+1
+1
+1
+1
+1
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r'rop(70

Pnc. 3

Br{earMoc{epHr,re sHaqerr, [r* #-l -- Aaror BoBMoi.riHocrB orpeAerrarb a6-L u _lrE
corrorHyro cfieftrpaJrBHyro rryBcrBrlreJrbHocrb anrraparypbr

rgo-(tu) :ts Etil - lrg+ll ,

rAg E (1') - rorn.rr,urt *orr1*lnoo'rurr.rqec*a.E ocBerrle'Hocrrr, coBAaBaeMafla l,yr ua sEetrrueft rpaum{e eeltroft urn oa6"pur.
T.ax nax cner{rpa.rrr,Hag qyBcl,B,,rerorrocro (DOv r,ranren t ercn c reMflepa-rypofi, Recn na6nrola:re.rrrHarft cesou AeJrrrJrcfi r{a figplro4br, B reqeHne Koropbr.r

reMrreparypa Hg r4SMeHfiracb 60nee qeM ria 3-5.. rtonrporr cuexrparr,nofiqyBcrBr{reJrbHocrrr atrrraparypril o (X,) c uol\{oq6ro rreror,a KoHrpoJrbHr,rx 3Be3E
I{e noI(a3aJr ee tr3MerleHllE B Teserrr{e Ha}r{Aoro ua6rm[arenLHoro ftepl{oAa.

f{aunrre o pac[pe/lefiertvtfi lr'eprrr,n B cuer{rpax ua6nroAerrnbrx BB'BII trpu-Bollflrc'{ s ra6[. Q' &" Harrgoft sneagrr [aHbr cpeAulre r43 Hecr(oJrbnr{x ua6nro-genraft Buaareur{rr lg E (},); rge E (L) nrrparne*o B ape.cev-r.r*-r, oriei;;;;"
It r{HrepBaJry [Jrr.rH soru I c.ar. I{poue roro, yKasaua orur.r6xa cpeAHefo, Bhrpa-
)IteHHaE B etrrrHuqax rperbero SIraHa rrocJle Banatofi, xapaHTepr{ByroqaE BHy'l-
peHHIOIO TOqIIOCTL IqT:JIola-, -orHocflrrla.rro.E n cfier{rpa.rTbHBrrr{ t4HrepBaJratr:
3200-8400 A (o..): 8400_3650 A (o,);boso_aoobA ft), ZoOo:680be?;;i;
6800-7550 a ir,i.

\tn a Lyr paanrrir'rlr aBropalrl4 6rr.ro Rl,ruoJrrreuo HecxoJrbno ranra6ponox,
otrp^eAeJrErcqtrx paSrr{qHbre cuexrposoroMerpusecKIIe cr{cTerlbr, rrogTor{y
B raoJr. 4 trpuBe[eHBr srraqeHrrf TgtrpaBoK AJr.fi uepexoAa oT crrcrelrrr Xapur:o--
HoBa K clrcreMe Ona -- IIIu.rr4a l?l n Xafieca _ Jlararua [B]:

Aos: [lgB(X.)los -ltgE (f,)lxun,

Aur, : [lg E (l,)lrrI, - [tg B (I)]xop.
ITou^paaxr AaHrJ B eAr.rnrrqax rperr,ero Blrana trocJre aaugrori.

Cpaaueurae orllocl{reJrr,rloro xoAa Hp,rBbrx pacupeAeJre,lr-a aHeprurr R cfre*-
Tpax 3tse3A tro AaHI{brM ta6a, 3 c AaHHrIMT{ r(aTaJroroB, BrrtroJrHer{Hbrx B cI{cTeMe
Xaputou-o-na 112_741, r{ cBoAHoro r(ara.rrora, cocraBJreHHoro Hr,rxonoBrrM r4
Tepea [15] s crrcreMe oxa - IIIur4a rr rpr{rieAeHrror.o K cr,rcre}\re xuprro.-ur,
rroxaaarro_ E3_pIc: 3.^(A+"r: Llc lF 0"1(E_Q"o)J]4"n _ ltelE(X)/E'tirlilrr""lAcox: tlg tE (r)/,4 (2'"0)ll"* - ttb tz tistz'1iojii,*,l"l. '-Bor*uo,*,o, 

cyqe-
crB yer cucreMarr4secHafl p a sHo crl-Melr{Ay Aa HHEr urn 112 - l 4l r4 Harrr{Mr,r (o xo.rr o
2o/o n cu]Freir o6.rracrr.r u onoJro Jo/6 n"Hpacnofi). Colo"ruurarru BeilusflH
lg E ()'"r) grfi 1v() : 5550 A, oupegen.srculrrx HyJrl-rry'r(rbr HaraJroroB, Aa[ro
Ta plrc. 4. lro ocrlr opAr{rrar r lu.rxtuefi sacr[ prlcyHxa orJro)fiega pa3r{ocrb
Axrp (fo) : lg Exrp (l,o) - lg B*ro (Io) u.rro ArrrrHr,r BorrHhr SBSOA ,-r.rir-
cl4MocTrr or anea4uoft BeJrusuHr,r. Blrguo, arro cyrqecrByer cr{crer{arrrqecnafl
paauocrb, B cpeAr{eM cocraBr.srorqa.E or(oJro 0,02 (5%) co cpe4ur.rn paa6pocou
0,015. Boartolxno, ecrr, r{e*oropafl reHAeHru,r.E Bo'pacra,rrrr aroft pas.rocru
80
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c yMeHbrueur{e}I 6Jrecna. B nepxueft qacrll pnc-yHr(a IIoIa3aHbI paauocrrl:

nv (In) : lg Ev ([o) -lg.Exio (]'6). Suaueuun lg Ev Q'i orpeAeJIeH]'I AJIfl

BBgBA C trORaBaTeJI.fl uu B - 
y <0,*5 C troMolqblo IvIeroAIlI(II, [pI{1\'IeHeII[ofi upu

cocraBJreHr{u cBoArroro RaraJrora [15] ua BeJItrsuH 7 no [aunr,ru !,moucona
rlp. [41. BAeCrpaa6poc cylqecrBelIHo MeHbIIIe II paBHocrb B cpeAHeM cocraB-

nser oxoto 2o/0,
BosMomuocrr, ycraHoBr(rr flpaBrrJrbuoro IlyJIb-tryHltra a6coJrrornoro pac-

trpeAeneull.fi eHeprtrtr s 1,5550 rtloryt Aars na6;rrogelllrrl' BL,IuoJIHeHHue ua {o-
ToMerpe C yBRoIIoJIOCIIrIM Surrrpolr, qeI{TpIIpoBaEI{rIM Ha AnIIHy BoJIHE}

5550 A [{, 16].
PaCCuOtpenHa.a BbIIIIe I{ npIrMeHeHHa.E IIpU COCTaBJIeI'II{I{ IaHHOIO Hara-

nora BBeBA C IIsMepelIHbIM pac[peAeJIeEIIeI{ SIIepII',II{ B CneHrpax MeToIIIIHa

troHaBLIBaeT BoBilrolflrrocrb BbIIT0JIFIeHI{fl ctreKTpoSotouerpuqecHrrx ua6nm[e-
uufi upu rocHoM yqere arMoc{epnofi ar(crI{HItrII{rr B orHocI{reJIr,no ue6onrruort
qtrcile AJrrrH BoJrH, qro Molr{er 6r,rrr, ocylqecrBJreHo c nor{oxlblo anexrpo$oto-
Merpa c yBKorroJrooHr,rMtr Sunrrpauu, ycl'aHoalreHrloro ua ne6otr,utoM TeJrecno-

ue.'flpu atou neo6xoAurnla repuocra6raJll{3alll{f p3^V no to, }I{eJIareJlbHa

rarme TSpM6Cra6LIJII[BaIIILE PJitrI C ToqHoclblo go 0,1", eC.rIU ero Termeparyp-
Itafl }aBuCvIrIOCTr, ne npeue6pe?fir{Mo MaJIa.

Anrop rry6oHo ipranare.ueu B. E. Hlrmonony, A. Aa EoxpqYHYn

II. n. Ab6poHpaBI,IHy Ba ue]rHble coBerr,r r{ saMerlarllIfl, a rar(xe E. A. Bypua-
ItreBofi, o. 

-B. 
Bumuencxofi, L E. Jlaxrlrouonofi, H. H. fle'rponofi Ba 6oIh-

rtryrc noMou{b nprr o6pa6orxe sa6uroAarenbuoro illarepr{aJla.

Anpcnl, {976 t'.
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AHAAEMT4fl. HAY}I CCCP

14 3B E crvlfr H P LIM c H o It A c rp o o rr B r4qE c n o It o E c E p B A T o p Ir Ir
Tom LVII, 1977 r.

O TOIIHOCTI4
oyHAAMEHTAJIT,HOfr I(BASITMOHOXPOMATIITIECHOTI

SJIEI(TPOOOTOMETPTTm 3BE3A

B. M. )I(zauu

,{aua oqenxa roqEocrlr oflpeAeJIearr.E urearlroc{eprnx asaqeuuii 6,necna enesg
D r{BaBr4rrouoxporrarlrqecfiofi rancrpyueutanruorl crlcrer\re c l^u, : bb50 A npr ucrroJr6-
BoBarrzr.r [leroArrr(r4 $yrgaueuranruoii arexr:po{ororntetpun [11.--

VcJrosllx ra6rro4errl,rri: acrponJrr4rrar cpeArrero raqecrBa - Hpnilrcxaa acrpo{raara-
qccHa.E o6cepnaroprar; {.nyrryaqralr slrcrrrgr{q[r{ c xapanreprErM BpeMeEeM - 75_30 nun
c aMrIJILrryAoli -0'',03, Ilx rrBMerrenrre B Teqenr4e Eoqr,r Ao 0m,2; aaraltyra,nrsrrii a$SeHr-
B npeAenax roquocrr{ raanepeur,rrl.

floxaaana BoaMolr{Eocrr' rrpoBeAeulrg Aocrarormo rosnoft Sor:oilrerpur,r B arr.rx ycfloBr.r.sx.
flpra ua6.rrrogeEr4r,r ancrr4ur{r{raonnor,l BBeBAr,r c r4HrepBaJraMm -1-b - lhggm ,orro"ru orrpa_
AeJrenrrfi nnear,uoc{epurrx anaqeuraft 6recxa BBe3A - +Om,Ol. tro rrerbrpeM EeBaBr{cr4MbrM
ua6rro4eur.ralr.

ON THE ACCURACY OF FUNDAMENTAL QUASIMONOCHROMATIC STEL-
LAR PHOTOELECTRIC PHoroMETRy, by v. M. zhitirz.-An estimare of the
accuracy of outatmospherical star brightness determinations in a quasimonochromatic
instrumental system (I*r* : 5550 A) is given using the methocls of iundamental photo-
electric photometry [1].

observational conditions: astronomical climate of average quality - crimean
Astrophysical Observatory; extinction fluctuations nith characterictic time - t5-
30 min and amplitude of the extinction {actor - 0m,03, its variation during the night
rp 1o 0m.2; azimutal effect - in the range of the accuracy of observations.

Possibiiity of sufficiently accurate photometry under the mentioned conditions
has been proved. When observing the extinction star with the intervals - th - th3om the
accuracy oI outatmopsherical star brightness determinations is - +Om.Ot from four
independent observations.

3a/Jasa Hacro.Eqeft_ pa6orbr - oqeHna roqrrocrr{ otrpeAeJrerrufl r{Hcrpy-
lreIlTaJIbHErx Bl{earrtoc{epurrx KBaBuMor{oxpoMaruqecgrrx Brraqeguft 6necxa
BB0BA' orpaHuquBaeMofi Hecra6ulrlrocrbro axcrr{r{Hqr{rr KaH Bo BpeMerru, Tar(r{ ee Heo[rropotrHocrbro no HarrpaRJrenzrc (aeuuyraJrbHbrfi a{$exr). onpeAe_
JIIITB ATy ToqHoCTL IIpeACTaBJI.EJIO I{IITepeC B yCJIoBII.Ex aCTpOnilUruaTa CpeAr{ero
xaqecrBa, xapanTepr{oro Ats Muorux o6cepBaroplrfi, uegyulux a.rrenrpo{or:o_
r{erpr4qecHue na6nrcgenrtr, lr R qacrHocrfi 4lx l{p"rrrcxofi acrposrrrrrc*ot
o6cepBaroptru, a He s 6ouee 6rarorpuxrrbrx ycJroBrr.Ex coBpeMegrrhrx ropH6rx
o6cepnaropEfr, rAe roqHocrb acrpo+oroMerpuuecxrx na6n'ro,qenut 6yaei cy
rq,ecTBerrHo Bbrme.

,I{.rrx oupe4eJl entr.a sKcrI{HI{I{trrr trctroJrbgo BaJrrrcr, BBeBAbr c HaAemHo r4.BMe-
peHr{brMrr SHaareHu.EMn trX lrrrcrpyMeHTaJrt,Horo BHear}Ioc{epHoro 6necra no
MeroAy Hor{rpoJrbHbTx BBeBA B. B. Huxouona [1]. Ha6.rrrc,qenr.rn BeJrr{cb B xBa_
3r{MOHoxpoMarurrecHofi {orouerpzuecxoft cr(creMe (cu. uu}I{e), ne rpe6yrorqeft
yqera 3aB[crrMocTr{ aKcrl4rrr(quu or pacEpeAeileHII.s arreprl4r{ B cneKTpax SBeBA

82



(ux quera), a ral(1fie E or yqera e{{epa @op6Ca, BllocflIq1rx [otroJlrurenbuylo
uorepro rouuooru trpE trpEMeEeEtrtr mtrpoaotroJloclrbrx {orouerpuuecfinx ctr-

CTEM.

C srOrO Upa11rtrrle66ofi TOsfitr BpeEuE upeAcraBJInJIo uETepeC OqeHErb He-

O6xogruylO saCTOTy ua6ilIoAegua AKCruHHqIloIIEbIx BBSBA, OtrpeAeJIfleMyIo xa-
par(reprrBlM BpeMeHeM 6ncrprrx {nylttyaquft ancruu{{lrr.
'--ft-uO"rn*it". Ha6nroaerrr^upononuntrcb Ira 20-cn' renecfiotre MTM-
200 ltpuucroft acrpo{lr.qtrIlecKofi o6cepBaroptru AH CCCP B aBrycre - ceE-

in1petWAr. B {onyc6 Hecuura reJrecaora 6rrr ycranoBJrentrpocrefimuft o[Ho-

nasannuufi anenrpo$otoMeTp o6rrsgoro rtrtra' trO3Boy1.aroqufi trpOBoAIIrb

sa6nro[euun co cuero$uJlsrpaMlr. B rasectse trptreMuulta uB;1yrleuug cJly?fill;I

{oroyrvruomtrreJlb @Ey-79. Perucrpaqufl cIIrHaJIa trpouBBoAuJlacb g-o trocro-

"r"ory 
ro*y. VcztureJlb trocloflHl{oro rofia co6pan tro cxeMe A. tI. Ityuruuq-

KOrO [21. Bauucr ycr,rJrerrHoro curHaJra upor{BBollrrJracb Ha DJIeI(rpoIrHoM Iro-

rerr11tror]rerpe gIItI-09. Ha6:uoleuu.g BeJII,Icb -c uHrepQepeHqI'IoHnEIM cBero-

Sruirpou o I*u" : 5550 A u rouymrptrHoft 120 A'^ 
Ar" BErrroJIIIeHtrrI pa6orbl 6rrno nu6paHo i.7 sp1ux aBeBI[' 11peuMyq,ecrtseu'

Ho paggtrx cueprpaJrbg5rx ftJracco_n, pag6pocagrbrx-rro He6ecgoft c{epe-- Ea

BBauMHbrx paccro.EIIEEx -10-15o lpyr or [pyra. Ha6nroAerufl n Lx 96pa-
6orna ocyqecruantrcb c IIptrMeEeEtrem uerolunu {yngaruenta6uoft {oro-
anenrpuv.ecfioft acrpo{oroMerplItr (yme yuouuuaBlrrflficfl Mero4 ltourpoJrblIblx
;;;;A'3. B. Hr*o*oni). gxcrlurriuouuofi aseaAoft 6nna n.gsra o,Lyr, r(o,-
TpoJrbHEIMlI o And u q UMa. Ha6uronesus I(oHrpoJI.bIIbIx..sBeBA AaJItr BoB-

Molnrrocrb onpeAeJII,Irb IlHcrpyMenralrqry{ BxearMoC$epuufi 6;recn AI(orI(HI(-
quorr,oft sBesAbr rno : _Ld,lgs 

=L 
0*,002. o.ra,,rsrre sBeBAbr Ha6nroAanucb

Kar( trporpaMMgble. HaE(Aoe Ha6nIOAeEEe CoCTo.f,JIo tr3 per.llcTpaqutr orgqeTa

Hrfi pagu.oJrloMuuecqeurroro ucroqnrxa PJI?I (n) n orcqera Ha aBeaAe (z*)
a upuueurnmeMc.E {uurrpe. Torna Ea6nro4euua.ff r(Baal,tMoEoxpoMarllrle_cl(arr

aBeBgrrafi BeJIIIqEHa B EucrpyMeuraJlbuoft {oromerpuuecxoft cucreMe 6ytret
paBEa

m(t]: -2,5W * ,

rAe , - BBeBAEoo BPeMfi Ea6nroAeEtrft.
SasucuMOcru cre-tosoro trorolta PJIII or reMlleparypf,I yqffrhlBafiacr. Bpeua

oEEOTO Ha6nroAeEu g n2-3m.
IIo ua6aIoAeEEfiM alicrtrEltqtroEuoft BBSBABI rpa{ffiecntr crpogrcfi xo[

{armpa a1orurltqufi 69 (t) s rerleEl[e EorItr (RpecrEItE tr ItrTpuxoBa.E JIUEEE Ha

pucyure). Cnga c oroft BaBtrctrMocru cooroercrByroqee BEarIeHtre gncrtrEl(qtrtr

a (t) Aw MoMeEra ua6uroAesug trporpaMMnoft ases[El' o-EpeAeJItrM uncrpy-
MeEraJIbEyIo BgearMoc&epgylo BBeB[EyIo Be1uqtrEy aroft sseAAhI IIo ee rra-

6nroAesuot Beil[rruEe:

ffLo : nt' (t) - a. (t) x, (1)

r\e nx (l) - ua6tloAeEuaa BBegAEas BeiltrqtrHa, a X - BoBAyItrEa'E Macca'

rra Koropofi Ea6nroAanacb rrporpaMMEafl BBesAa.- 
ttu*,nu, opo"pu*rou" ,ieuiu Ea6firoganacb B cpeArreM onoJlo 20 paa, uro

troBBoJIuJro oqeub Ha[e)fiHO orrpe[en1Ib Ex BrreaTMoc{epurro BBeB[HbIe BeJrr-

nrrur. Peayarraru sa'6uloAenrft upunegeurr r ra6nuqe, r4e B trepBoM crou6qe

[ago EaBBaEue BBSBA5I, Bo BTOpOM - ee BIIeaTMOcSepHafl ItIIcTpyMeHTaJILEafi

BBeBAEa.E BeJII(qtrHa, B TpeTbeM tr IIeIBeproM cooTBeTcTBeHHO CpeAHeI(_BaApa-

r"nri"" omu6na peeyouta'ta u omu6na o4noro 43MepeHu.E, B trflToM cron6qe
rrtrcJro na6nroAenufi. CurrcU ocraJIbEbIX Cron6qor 6yfier troficueH Hn?fie.

llueg AocraroqEo EaAe)r(Ebre sfaqerruE BHearMoC{epHOIo 6lecxa upo-
rpaMMrrbrx BBSBA B ullcTpyMerTalruofi CtrcreMe, olpeIIeJIeHIIbIe tro pEAy r:oueft,

MO }TiEO COfJIACIIO COOTI'OTIEIII{IO
m (t) - rn'ncr(r): 
-x

(2)
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4^40

llarrurcnirc Q_qtopq ]tBar]LlMoHoxlloMarr,r.rec(oii Dncrrrrrxr{r,rr4 A;rs }, : 5550 A B reqeu1rc
tlo.rr,Ir z-J.\ III (a),8-C.VltJ (6),9-10.VllI 1974t. (a)

nafiru 3HarIeI{I4fl {antopotl altcrr{rxr{rapr s (f*) l.,rs na}fi/Ioro na6nrogenn.E r(a}n-
gofi nporparntnofi Briea[br. 3to gaer soeo{o}ngocrb rroJryqr.rrr 6oree ynepennuft
xo,q t)r(crr{r{Hr{r{r{ B TeqeHr{e HOSlt tro na6rro4eunflM Bcex 3Be3[, a l{e roJrbr{o
no oglrort 3r{crl4}Inqr{ounofi. Ha pr4cynfie rrelpepr,rBuofi nunlreli [pr{BoAr.rrcrr
raHoft xoA sncrrrHr(r{ur ts reqelIrae Ho.reft 2-3, 8-9, 9-10.VIII lg74r. }tpyilr-
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XdMrr OTrvreSeHbI SHaSeHI{fi AI(CTIIHKI{VU, OtrpeAeJIeHHLIe nO SBeBAaI\I AO IIpO-

xolrrAeur{fi r{epI{AIIaHa (nocxogrq,lre), 'rou1aul{ - troCJIe l'IepI{AI{aHa (aaXO-

A.flql1e).
Bpemenuire tpnyHT yaqrrl,r DItcrIrHI(qIrIr. PaccMorpeHI{e npI{BeAeHHbIx rpaSu-

fiOB IIOHaAbIBaeT, qTO, BO-II0pBLIX, 9I(CTIIIIHI{I{fi CI,IJII,}IO I{3MeItfleTC.g CO Bpe-

r{eHeM, trpuseM Ha6rroAaroTCfl peBHLIe KoJIe6aHr4fl sItCrIIHHrII.rr4 C aMIJII'{ryAofi

Ao 0"x,03 ro c xapaxtepHbrll BpeMeHeM trop.EAna t5-30'n.
O6qnft nepetraA {axropa aKcrr{Hnr{urr rvro}r(er cocraB.IlfrL, HaH }Ialpl4r{ep

tr{a pncyuxa Bu[r{o, qro Aa}He rrprr AoBoJrr,Ho 6orburux Baprraqplax SncrI4Hr(-

qr{r4 ee'uBMeHeHI{e 0A,I{HaHOBO I{ IIO BOCXOAflIIIUI\I, I{ IIO SaXOA.fIIIU{I{ 3Be3[aM.
gror {artr roropr{T B rroJrbay roro, qro rra Mecre pacuoiro}fieHrr.rl o6cepBa-

ropr(u a3u^{yraJlbur,rfi a{$enr B [pospasnocrlI, ecJII4 I{ cytr{eCrByer, cpaEHI4M

tro Bertrqflrle c ourr{6xaMr,r oupeAeJreHrlrr ancrlaultqlru, Otuetult, uro dtamr
ctrIrxpor.rgoIo 113MeHeHI{.fl 3I(CTI4HRI{I{I4[ AJIfl paSJI[qHbIX 38e3[ OTMeqailcfl

I,I B [3].
Osent rrr,rTepegHa BOBMOII1HoCTL TOTIHOIO yrlera SHoTI{}IHIII{p1 2-3.VIII

1.974 r., fiorAa Ba BpeMfl oI(oJIo th30m sllaalel{I{e {axtopa eKcruHKII,I{I{
cc r{3MeHr{Jrocb rroqrr{ na 50%. 3ro erqe pa3 troArBep}ruaer BCe flpel{MyqecrBo
otrpeleJreHr{E rvrrrroBerrHbrx BHaareunfi oncrunxqlll{ u tloJrHyro }Ieo60cuoBaHrlocrr,
r{crroJr},BoBarrr{fl ee cpeAHrrx sHar{erll{fi B rerreHue Hor{u u relt 6onee AJrfl qeJroro

ce3oua, Kar( aro eq,e qacro upltMeHf Ior IIa ilpa I(rI{It e [4, 51, Mexrgy reM Mero[br

$yngauerrra"nsnofi Sororr,terpnu troBBOJIflIOT OCyI{eCTBJIflTL yqeT DI(CTI{IrH{I4I{

c o6br.rnofi Torlgocrbro I{ B Tar(I4x 3r{crpeltaJrl;Hllx ycJloBr{flx'
O ro.ruoc.ln oupelererrr{rr BuearMoc$epur,rx BBeBAHbrx tseJrlrql,IH. Ha pucyu-

fie crrJro[rHoir rtL:eitlefr. o6o3Ha.reH xoA oncTr{rlHqr{Ir, ycpeArreHllllft uo ua6nro-

Ier:rr{r1\{ Bcex aBeB[. Bygeru cqI4TaTb aToT xoA 3a IIcrI{HIILIft xo,4 SHcTI4HKqIII{ B

reseHr4e Hoqrr - cur.r (l).
y'Icno;rlaya [Jrfl rta?r{Aoro }Ia6Jrrogeflrr.a BBeaAr,r cu1ag1 (l), noniuo llaftrrr

corJraclro (t) yrouueulJylo IIHcrpyMeHlaJIbHylo BllearMocSepnyro 3Be3[H_ylo

BeJrI,rqIIHy 
'rll.ovcr. 

Sua.IeHug fflouc, AJITI BBeBA IIpI{BeAeHbI B IxeCToM Cto.n6qe
ra6rr4qr,r. B cne[yrorqlIx [Byx cron6qax rpl{BoAflrc.fl CpeAIIeKBaAparIIIIHbIe
o111u6114 peByJILTaroB u O1III,I6KI4 oT[eJII]IIbIx nauepeur.rfi. Bnuay ta6;ruqrr I{a-
rrbr ycpeAr{ellHble oIUI46KI,I oTAeJIr,Horo llaMepenu.s. Itax BI4AI{o, rrptr I4crroJlb-

SoBar{r{u a"scr 62: -+- 0"t,01 2, a lptt lIctroJrr,SoBaHr'II{ oIIIIofi ar(crl'{HrtqtroHHoft
sBeBAbr oz : 0*,019 ;= 0*,02-

CneAOnarerLHO, ItpII alerblpex Ha6JIIOAeHI,IrX trporpal{Nf]Iofi SBeBArI BHe-

arr\{oc(bepHafi BBesA}Ia[ Be;1usufla orfpeAeJlaerc.a c ouru6xoft o' : -]- 0-,01 .

Ilosbrrtreulre qacrorr;r rra6JrroAeHr{fl 0ncTl4Hnr{uoHHr,Ix SBeBA MoHter rrpl{Nlepllo
yABOI4Tb 3Ty TOrrHocrb.

'Ia6ul,r o6paaolr, HecMorpfl rra ro, uto na6trogeHr{fl roBopflT o I.IaJrL{qIlrr Bpe-

uregudrx {tyxtyaquft axcrrarlnqr,rr{ B acrpoxrl4iuaruarecxl{x ycJroBr{ax }tpuu-
crofi acrpo{ralruecxoli o6cepnaropr{u, rrpaBr{Jrsutrft y.191 SncruHHrIr{I{ rloBBo-

Jrfler trpoBo[Ilrl AoCTaTorIHo TOlI]IbIe pa6Omr [O $yH[aMeuralsnot aCrpoSO-
TOMeTpI{I{, B qa0TIIOCTII IrO OnpeAeJIeIrI{IO HBaSUIIO]IOXpOMaTI4qeCKOTO BHeaTMO-

c{epuoro 6necHa BBeBA c rorll{ocrblo -F 0'n,01 (upu uerrrpex Ha6Ilo[euunx).
Ilouyrno orMerr{M, qro, r{crroJrr,Byrr HafiAeuubre HBaBIIMoI.Ioxpot{arr4secxfle

paBrrocTr{ ana.IeHufi IIHCTpyateHraJlLHoIo BHearMocOep^IIorO 6neCHa cr' Lyr
i xaxrgofi r{B Ha6JIIoAeHHr,rx BBeBA B AJIr{He BorIHbI 5550 A, Mo}ItHo paccsurarE,
cneHTpaJrbHyro uJrorHocrb anepre'rr.ruecHofi ocBeIr{eI{Hocrr{ or arrrx BBeBA

n grurue BSJTIIrI 5556 A, I{cIIoJIbByeMofi KaIt HopMupyrcqafl B 6oILuIIHcrBe pa-
6or uo otrpe4eJreur.rrc a6corrorlroro pacupe4eJreHI{.rI aueprl4rr B clenrpax 38e34

lt p.rrrr noropoft otrpeAeJrena. ctrenrpaJrbr'ra.a allepreruqecnatr ocBelr{e}Iuocrb or
a Lyr [51.

Saxnro.reuue. Hecuorp.fl rra Haruqrre BpeMeHrrrirx {;ryHtyaqufi aHCrI4Hr(IIt{Ir,

rvroffiHo rrpoBoAr{Tr, pa6oTbr rro oupeAeJre}rum B}reaTMoc(bepHbrx 3l'IaaleHrrfi 6iIe-
cr(a BBeB/tr c rorrHocrF,ro ,- +0'",01 (rpIl uerrrpex Ha6JrmAeuuax), IlprrNleH.firl
MeroAr,I {yu4ameuraJl b}Iofi acrp o $o touerp14}I.
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rlplr uocrauonne 6onee sacrbrx, seM o6rrsHo, otrpeAeJreHufi arcrunxqlrlr,
KaH, rrauprrMep, trprr Haruql{u cneqr{aJrr,Hofi cnyxr6sr npoBpasHocrtr, ToqHocTr,.
otrpeAeJreHtr.fl Brreartroc$epurrx sBesAHr,rx BeJII{qIIH ,rnor,re, 6rrrr, ygroena.

B eaxnroseur{e aBrop 6narogapur Aonropa $uaraxo-uararurrra"*rx HayHB. B. HmHoHoBa Ba pynoBoAcrBo gauuofi puborot.
Aripem 1976 r.
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AItAAEM14fl" HAYIT CCCP

LI 3 B E C T I{ fl It P LI M C H O fi A C T P O O I{ 3 II rI E C E( O It O B C E P B A T O P U 1'I

Tou LVII, 1977 r.

TJI YEIIHbI OB PA3OtsA HI{fl CTIET(TPAJI b IIbIX JII{HI{}T
m METOII ItPUBbIX POCTA

JI. C. Jlo6nnnos

C noMorr\T-ro lroge,nei:r BBeBAHr,rx aruoc$cp or{eue}Ia roqllocrb npu6;rttntennoft {oprvryrlr
B (f) :3(o) 1 B(1)r, cn.acbrnarorqeii {yHxquro flnarrxa B (T) c ourr.rqecnor'r rry6nuoii t
s Henpepr,rBnoilr clexrpe r{ rrcflorrLaoBauuort a reoperuqecxlrx Kpr4Brrrx pocra. floraaaEo, qro

r o6lacru a$scxrr.mnux rer{ileparyp 4000' < Zrd) < 30 000o n n rlrrrepBaJre orrrr.rqecnlrx

uy6r.rn 0,01 < f, < 1, RHocflu1er\r ocrroBrroii nx.riag n rpoplruponautle afiIrI{BaJIeETEr,Ix

11rllprru annr.rii, cpeAuee orl{Jrore}Ir4c, Itoropoe Aaer yr(aaar{naa $opuy.rra oruocrrreJrlHo

roqHr,rx Buaqerrr4l-r B (7'). te rlleBbrrrraer 10/6. Haiiilena saBr.rcl{I\{ocro g{o)13(t) ot a{([en-

rllrroi.i rerrfleparypbr tl ycfiopefiI{s cr,IJrbI rtl}necrr,I B arl\{oc+epo 3Be3Ar,r.

Brrclrcrena cpoArrflfi olrrl,Iqecxag rry6llna o6pasonaur,Ln fiilrrrvtr tw ran {yurqraa
rlro - orroueul,rr noa{$nqrrerToB rlorJrorqeurlfl B r{euTpe Jrl,rHr,rr{ r{ B HerlpepbrBuoM crrexTpe.

Pacqerr,r BbrrroJrtrerrrJ rplr B(o)73(r) : 0,71",'l ,,4/t t a: 70-3,10-2 r'r 10-1 , rAe a - na-

palIeTp, cBraanfibrti C nOctO-nnnOi:r aaryxanUX. floItaaarO, aITO C pOCTOM Tlvo U 0OOTB0T-

crBenHo c pocroM or{Br.rBaJre}rrrroi,r rulrplrnr,r I7 refiu.rlrra 'rw cr{aqaJIa y6r,reaet' n rexoropr,lri
MOr\{er{T AOCTr.lr.aeT Mr.lHr,rMyMa r{ BaTer\r BospacTaeT Ao orlpeAeJreHHoro npeAeJra, SaBrrcEulero

n, g(o)76(r).

Ha ocuonaur.rr.r pacrrcron (yyr fl Tar{)fio uogcneii 3DeBArILrx arl\Ioc{ep orlcrleu r{axcl'Ir{aJrr'-

nr,tii paa6poc B Brrarrerrr.r.sx rclrrcparypr,r r.r aJrexrporroro AaBJrerIr,I.s, noroprrii ltolxer.6r,rtr
roryrreE [o pa3EhIM Jrr,lHi,rflrr. Vcragonteno, qro rrpoAtroJro]r{eHr.1o o rlocrorrrrcrBe reMlepary-
prr n o6.nacrr.r t[op:uraponaur.rx nr.rnr.rii, JrcrflauIoe B ocuoBc MeroAa I{pr,IBLrx pocra' Morr{er rlprr-

BoAr{TL r rclr 6onr,nretl orru6ne B olpeAeJr.scMorr coAep}Harrr.Irl xllrtltqecnoro sJleuelrra' qeM

noarr{e cleftTpoJrbHrrri RJracc BBeBAIJ.

DEPTHS OF FORI\{ATION OF SPECTRAL LINES AND THE CURVE-OF-
GROWTH METHOD, by L S. Lyubimkou.- Using model stellar atmospheres we esti-
mate the accuracy oI approximate cxpression B (f) : B(0) + B(l)t assumed lor the
Plancl< function B (T) in the calculations oI the theoretical curves of growth (in this
lormula r is thoopticaldepth in the continuum). It is shown that in the range of effective
temperaturcs 4000'< fef < 30 000' and in the intcrval of optical depths 0.01 < r < t
which gives the main contribution to formation of cquivalen[ widths of lines the meal
ciilicrence betrveen approximate and exact values B (?) is (10% . The ratio 3$)13(J) is calcu-
Iatcd for clif{crent values of eflective temperature and surface gravity in the atmosphere.

The average optical depth of line formation rly lvas computed as a function of r1ro,

the ratio o{ thc absorption coeflicient at the centcr of the Iine to the continuous absorp-
tion coelficient. Calculations \vere maclc lor g$)13G):0,71s, 'lr, n/, ancl a: 10-3,
10-2, 10-1 , lvhere a. is the parametcr connected rvith the damping constant. It isshown
that with increase of q,. and, hence, rvith increase oI the equivalent width W the
depth of line formation t* decreases at {irst. Then it has a minimum value, after lvhic}r ty,
incrcascs tending to a constant value which! depen6r or, 6(of3(r).

On the base oI computations of the t,' values and with the aid of model atmospheres
we estimate tlie maximum scattering of temperature and electron pressure obtained from
dilferent lines. The assumption about temperature constancy in the layers where lines
are formcd is considered, It is found that this assumption on ri,hich the curve-of-grorvth
method is based can lead to greater errorsiin chemical abundance l,hen a star is of a later
spectral typc.
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1. Henoropbre npeAfloJro]Kenrrfl MeroAa r(p]rtsbrx pocra

B racroarq,ee BpeMfi trpl( IrccJIeEoBaEur{ xuMnqecxoro cocraBa BBgBAHT{X
aruoc{ep, a raR}r{e {r.rauuecnux ycronuft B Htrx [pr,rMeH.rrroro.E ABa MeroAa:
Me10[ fipr{Bbrx pocra r.r MeroA uogeteft arlrocsep. Bu60p roro r{Jrrr trHoro
MeroAa aaBr{ctrT trpe}fiAe Bcero or HaqecrBa ua6nro4arelbHoro nrarepuana. !,;rn
aHaJrtr3a, ocHoBarrEoro Ha MoAeJr.flx SBeSArrbrx arrrroc{ep, rpe6yrorcx ctrer(rpr{
c sbrcoxofi gucuepcueft (uopagx_a Hecr(oJrEr(trx aurcrpeM rra MtrJrJrrlMerp), n ro
BpeMfi r(ax AJIfl trclroJrbBoBauus 6otee rpocroro, Ho Mer{ee roqHoro MeroAa Kpr4-
BLIX pOCTa AoCTaToqHo I4Merb cIIeRrpbI C yMepeHIIofi guCuepcuefi. flpu6nurxen-
urrft xapaxrep MeroAa HprrBr,rx pocra cBflBaH c p.EAOM trpeAnoJroE{e-llr,rfi, uolo-
lr{eHH['rx B ero ocHoBy (cu., Eatrpr{Mep, [1]). B qacrrrocrr{, trpu cpaB}reHurr Ha-
6troAaeurrx aHBI{BaJIeHr}IbIx I[trpI{H ruulrfi c reoperuqecrurtnu HprrBbrMr,r pocra
rrpeAtroJraraerc.fl, qro Bce Jrrrr{r4r{ (uJIu rpynurr nrnuufi) o6pasyrorca upu ognoft
ra roli lxe reMtreparype r{ oAHoM r{ roM }fie sJreKrporruor{ AaBJreuurzi ogrraxo
B peaJrr,r{brx SBesAHbrx aruoc{epax paaHbre ilrrrru" BosHnr(aror, Boo6u{e ro-
BOpf, Ha p_aSrrbrx rny6uuax r{, cJreAoBareJrr,Ho, rrprl pasHbrx {uarauecxr{x yc-
JloBrrflx. r{ro6r,r yqecrb pa3iltrque B ycnoBrr.Ex {oprr.flrponanzs ruurft, ,ao6-
xoAr{Mo cpaBErrr}, rny6uurr ux o6paaonanrr.fi .

Hamlr pacserbr cpeAlrr(x rny6zu o6pasosaurfl qrrtHt4fr. ocuoBar{br }ra rex
)r{e AByx trpe,qrroJroxerrr{.sx, Koropbre 6r,rnlr racuonbsoBaHr,r M. Bpy6enew l2l
Ar,E Br,rs[creHI4.rI ]tprrBr,rx pocra, mrrpoHo rrpr4Mer-rfle]rbrx Ha npaKrr{He. flepnoe
rr3 yKa3aHHr,rx npeArroroxteuraft orlrocl{Tcfl K Berrr4rrr{He Tu: Ux, rge l, r,r
x - coorBercrBerlllo roa{Suquelrrr,r [orJrolqeHrirfl B Jrrlrrrqtt tr B ]rerrpepbrB]1ot\[
ctreKTpe. Cvuraercfi, qro rl v He BaBrrcr{T or ollrurrecKofi rny6nurr. Tpyauo cy-
ArIr6 o Totr'I, Har( TaHOe upeArloJroE{eHr{e cHaxrercfl Ha pe3yJrbTaTax BbrqIIcJIe-
uun rty'unr,r o6paaoBaHr{.s xouHperuofi Jrrr:r.]u.u n aruoc$epe xonxpernoft
SBeBAbr. Nloxrno JII{Irrb orMerr4rb, rrro AeraJrrruEre pacqerrr rly6uu o6paaona-
Hrrfl pflAa;rururfi coJrrrerrHoro ctreHrpa [3], rr,ruonueHHr,re c yqeroM rosHofi aa-
BI{cr{MocrE BerI4suHbr 1, or: uy6lrHbr, xopouro corJracyrorc n c npw6nu}nerrHr,tt{[
or{eu(aMli, roryrrenHbrMr4 npr{ ycJrqBr.rr.r Iv : const 1crr. [41).

curyaqr.ra crarroBr4rcfl 6olee onpegenenuoft, KorAa trr{ nepexoAr{M r(o Bro-
poMy upeArroJrox{errr{ro. ouo rnacnr, uro {yuxqr4ro IIilaHHa B Q) Mo}nHo rpeA-
CTatll4Tb B BI4[e

B Q) : B(o) -f ff(l) 11, (1)

fAe rr - otrrusecHar rry6uua B Henpepr,rBHoM ctreKrp e, BQ) u B tt) - xoa{{u-
rIEeHTbI, 3aBllc.su,tre OT CtrenTpaJrbHoro HJracca aBeaAr,r rr or AJrrlrrbr sornrr ],.
orseruil{ r{a ABa Botrpoca. Bo-uepnr,rx, Kar( trpr{6Jrr{xeuHbre BgaseHu.s B (T),
uafigennr,re c noMotrtrbro (1), corracyrorc.a c roqHbrMtr BHaqeHr{.EMrr? Bo-nropr,rx,
eculr Synxquro flnasxa gericrnrarenbuo Molr{Ho rrpeAcraBzrb B Br{Ae pa3Jro}r{e-
uux (1 ), .ro xan MeHrrrorc.fl noaS{uqlrenrrr ,B(0) r,r B(1) npr r4BMerrer{r4r{, Hatrprr-
rrrep, e$Senrrannofi reMtreparypbr uilvr EJrr{Hbr sorurr? Crporo roBopfl, trpeA-
craBJlsror I4Hrepec He car{I{ BHaqeHrr.s fi(o) y fi(r), a ux oruomsnys fi(o)/fi(r),
?aR KaK UMeHHO OT ATOIO traparferpa SaBr{crrr pemeHr.re. B lreroAe r(pl{Bbrx po-
cTa 3r-y-Beruqrauy lraxoAflT c rroMotr{bro r{sBecrrroro coorrromeHr4r (clr., Hatrpu-
rnrep, [5])

hv

B(o) B 1-e--ETl . (2\
6(r) 3 httlkTo \ /

uoryqeuHoro n upz6nlrlr{eHr,rr{ <cepofi> aruoc{epr,r (agecr 76 - reuueparypa
Ha rroBepxuocru). r{ro6rr oqerrurr, BQ) /BG) 6otee rouno, BoctroJrbByer{c.n
MoAen.EME BBeBIHbrx arruoc$ep.

B nocneAurae ro[br 6rrro ouy6ruxoBarro Muo]r{ecrBo pa60r, trocBgrueuHr,rx
pacqeraM lro[enefi arnoc{ep (6onee uo4po6uo pesyJrbrarr,r errlx pacqeros o6-
cy?flAarorcr o o6aope aRropa t6l). flrr rrau]rx r{eJrefi nyqrne Apyrux troAxoA.trr
MoAeJrtr P. Itypyua c coaBropaMa l7l; oru Br,rqucJregr,rg Br,ruoJrHeHbr c snrcoroft
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Ta6lra4a I

Koarpifrquenrrr -B(0) s B(l), Bbr,rlcneHnbre nnfl AnEEbr BoJIEbLt: 5000 A
no MoloJrflM aruocrfep P. Kypyea.c coartoparun [71

16000

20000

26000

30000

0 ,1118 ' {Q-o
0,481.t0-6
0,473.[0-6

0 ,109.10-4
0,111.10-4
0,116,10-4

0,409.10-4
0,420.L0-4
0 ,427 . t0-4

0,104.10-3
0,101.10-3
0 ,966 . 10-1

a ,17 1" . L1-n
o, {66.10-3
0,162.L}-B

0,317.10-3
0,315.10-3

0 ,490 .t0-3
0,487. {0-3

0 ,71t4. LQ-e

o ,108 . 1o-2

0,3L2.10-5
0,329.10-6
0,333.10-5

0,3{t'10-4
0,337.1 0-{
0 ,360. t0-4

0,1 16.10-3
0,L24.10-3
0,L29.10-3

0 ,190 . 10-3

0 , {90 .10-3

0,189.10-3

0,242.',1.0-3
0,242.10-s
0,242.10-8

0,330. t0-3
0 ,340 . 10-3

0,1Q,\.tg-t
0,460.10-3

0,579.10-3
o ,779 . 10-3

0,147
0 ,1116

0,1"1t2

0,353
0,329
0,323

0 ,354
0,337
0,330

0,545
0,533
0,511

0, 707

0,688
u,bb I

0,959
0,928

1 ,156
i.,059

1,286
L,392

4
c

2

4
.l

2

t*

2

4
J

2

4
.f

,
&

J

4
J

4
4

3,8
1,8
2,0

4,L

4,6
,n

5,5
7,6

1,4
8,1
7,7

7,L
7,0
6,0

5,5
5,4

4,9
4,9

5,1
5,8

1'orrrrocTLro r.{ ul\,recrC c Teilr oxBaTiiBaIoT IrII{poH.ylo o6JIacTr- CIIeHTpaJIbHbIx r(JIac-

oou. 3{{exrrrBllafl rellneparylla 7s6 NI€ILtrercfI or 4000 go 50000', oAHaI(o M},I

orllarrrrql{},Ic.E p&Ct,uorpeIII,Ier{ H}IrepBaJra 4000" < 7rO ( 30000', raH Kar( trpll
6oilee ubrCOXrx aHaqe.ru,rn-t ?e6 IIa paCaIeTLl eHBI{BaJIeHTIII{I III{pIIH J:l.:rll1-ft

NroryT cI{JrLHo BJII{ETr, OTnJrOrreHl,Ifl OT JIOHa,rrbIIOrO TepNIOAIIHa[IIlqecI{oro I]aB-
IIOBECI{,tr.

I{oacf{uquerrrr,r B(0) t{ B(r) orpeAeJLrIJII{cL cJIeAyIoillIl\I o6paao}r. llo uo-
IIeJrflM arlloc{ep [7] ilaxclAluracb roqFrafl saBr,rCrIN{OCrb pyHHqrIrI I.-IJIaHKa or
ourusecxofi 

"ry6rrrn, 
Tsooo B AJTI4I-I9 tso.IIIIrI 1,:5000 A. 3aren c tro1{oqblo

r\reTolla llauil{el{b1Illx I(RaApaToB BbIqI,ICJIfl;1I,Icb TaHI{e SIra-IeIII'Ifl B(0) n B(r),
arro6r,r [p[6rr.r]fieHHafl +oplryJra (t) ]IarrJryqlIrrrM o6paaorr coorBercrBoBaJra
roqriror{y xoAy OyHKI{ur B'('t) B o6rracrr 0,01 < rsooo ( {. Ftar 6y4et nu4-
Iro I{B,IIaJrbgefr111us pacrleToB, III\IeHIIo B DTy o6JIaCTb IIoIIaAaIOT CpeAIII{e I.rIy-
6lrnr,r o6paaoRaIII{E ltIrlt4fi., upIIMeH-EeN,IL,Ix B IIeroAe I(pI{BbIx pocr1. Peay.rrr,-

rarr,r BblrucileHuir. AJLE pflAa Bllaqerll4fi a{{exrunrrofr reltnepatypr,r 736 tr yc6o-

llelrr,rfl crrJILI l'.qiriecTLr g [pIIBeAeI{bI B Ta6[. l. Sanucumoctr, oTHolreIII{tr
B$)lBO\ or 71y4 rrpeAcraBJrer.ra Ha pr{c. 1.

/{annr,re ta6n. \ rro3BoJr-rrrol] orBerr{irlr rla [ocraRJreIrHLIr4 BLIile Borrpoc
o roqrlocru coorllo11ellr{r ('t). B [peArlocJreA]IeM crorl6I{e ra6n. t nplrnegero
CpeArree ornJronelrlre, Koropoe Aaer SopMyJIa (1) orllocl{reJlbilo Torr}Iblx 3Ha-
-rerufr B Q). Blr4rro, qro Bo Bcer{ paccN{orlleulI0},I AlIatrasolrc 736 II $ }fia-
3aIIIIafl BeilUtI[IIa COCTaBJIfleT JMIItb II€CHOJIE,I(O [pOqeI'ITOB' IIpI{qeM ]taHCII-
I'IaJrbtroe orI{JIoHeIlI{e B9/o Aocrlilaercr trpr{ Ttb : 10000"' Otrterurt' qro aga-
lortrqubre pacrrerrJ BbrrloJr.[reHbl rraxrrl pI lur.fl rIoJIyaMllflpuqecHoft ]Io,qeJII{ coJr-

11eqllofi arrroc{eptr [81; or(a3aJlocb' qro B erol\{ cflyr{ae B(0) : t0-5'0,826,

s(o)76(1)
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Puc. l. Sasucr,ril{ocrs Ber[qr4-
o, 3(o)7p(1) 61 eS([enruaroft
TeMrreparypbr 716 AJrE AJrr,rr{bl
sornu l,: 5000 A
Cnrouturre JrrrEr,Irr noJI) reHlr [o MoAe-
JrfrM BBeBAHbrx aruoc$ep hl npn
lS g - 1,3 u 2; [rrp[xoBafi Jrrrur{fi
lpeEcraBJrrrer coorHomeHue (2)

l2

l0

4

46

q4

4

,to00 ,/oooo .60tro 20000 25000 aq

BO): l0-4.0,297 s fi(o) /BG):0,278, a cpeArree orr{rrorreHrre panuo 10/0.
Taxrau o6paaou, u o6lacur 0,01 < rrooo:( 1 npeTlno.uoxreurae 

-(1 
) BbrrroJr-

Irflercfl o6rr.uro c rorlllocrt,Io, BrroJrHe gocraro.ruol,i AJra \reroAa fiI)r{Bbrx pocra.
. TLe paccuorper.rur pprc. 1 cregyer BErBoA, qro oruorrrenile B@/B(r) 4ln
{ltxclrponauuofi gnuur,r BoJrHrrr otrpe4eJr.serc.s rJraBrrbrlr o6pasou serflsnnoft
Tofi, B TO Bper{fl KaH oT ycHoperrufl g oHo SaBrrcrlr oqe}rb cta6o. qeu ropauee
3Be3[a, rerl 6onr,rue BHaseHEe B(o)/B$). trllcrnro.rerrueM .EBJr.Eerc.s o6nacrr,
6000" < 7,,,b ( 8000", n xoropoft orHortreurre BQ)/B1) troqrr{ trocro.EHHo.
Flapynrenue rrJIaBHoro xoAa r{prrBofi B eroit o6nacru o6rscuserc.fl, rro-BrrAr4-
r{oMy, reM o6croqreJrlcTtsol, rITO I{MeHr-rO 3llecb rrpOrrCxoAIII' crfeHa ocHoBHoro
ucrosrruHa I{enpospaquocrr{ sResAHoit aruocsepr,r (negyularr poJrb or orpr{ua-
rerbrroro rroua BoAopoga H- trepexognr x uefirpanruorry nogopogy).

Ha prac, 1 gra cpanueulrfl rrrrpr{xosoft ruHuefi roxaeasa aanracr.rnnocrr,, uafi-
AeHHa.fl upu l, : 5000 A lra upu6nuir(eHnoro paBeHcrBa (2). Ilpu eroM rroBepx-
IrocTrrafi TeMtrepaTypa Bbrru{cJlsJlacb c noMox{Lrc I{SBecTr{oIo cooTHoltrerrErl
To:O,BLI T16 (cn. [5]). Brnuo, qro rrcrroJrr,BoBarrr{e (2) npnnogrr H BaBr,r-
trreHr{ro auaqenr.rfi BQ)lBo) rra 0,1-0,2.

aft/a?

Puc. 2. Sasuculloctr BeJrrrqrr-

uu, 3@)l6G) or AJrr{rrbr Borrur,r
AJrE rpex asasesrt Turb

CnromHbre JrI4Hrrz [oJr] reHr,r rro Mo-

AefiflM arMoc(trep ge flrepa lr He-
neua [9J, IxrprrxoBr,Ie - c noMorr{bro
cooTHorrreHuE ,2,, cBeTJIble (pylnHr{ 

-rro MoAerrsM r(ypyua lr rp. [z]
,rtoo 4000 4"fro f000 5f00 2, A

ocraerc.s paccMorperb BaBr{crrMocrb BQryB(1) or Arzuu BoJrHbr. It coxa-
JreHrrro, B MoAeJrflx arrvrocsep [7] ne upr,rBeAeua cBfl3b Me]K,4y OtrruqecRoft rty-
6nE.ofr. Trooo r{ otrrurrecHl{Mu r.rry6lrnaMr{ B Apyrux AJrrrEax aoun. lloaroily
gpEmJrocb r{ctroJrbSoBarr' MeHee roqHbre MoAeJrr/r I(. ge flrepa ll JI. Heneua
[9], n noropbrx raHafl cnaar nafigeua. ]Ia puc.2 [Jr.rr rpex dHaseuuft a{{eH-
rusHoft reMtreparyprr u Ig S : 4 trpeAcraBJrega BaBuctrMocrt B@)/B(tl^or ),n nu4unaofi o6nacrr ctrer(rpa, uoJryqeHHafl HaH rro MoAeJrrrM arruoc{ep 4e
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-flrepa r Heneua, TaI( II C troMo1qr.Io coorlloulel{trn (2).I4urepecgo' qro trp1a oA-

Hoft u roft E{e D${exrlrBrroft leMrreparype cfrJrorlHbre Ir Irrrpl4IxoBble JII{Htrtr trpl4-

MepEo trapaJIJreJIbIILI, xOr.E coorBercrByloqfle I{M pactrpeAeJlel{I{-E reMlepary-
pri (n o6ollx cilysarx [pu6lLIH{eHHbIe) HafiAeHbr paBHLIlvIIr ctroco6aMr. Ero Aaer
ocrroBaHr4fl trpeAtroJIararr,, qTo IIpr{BeAeHHbIe }ra ptrc. 2 peaynr,tarbl B o6l] u.^x qep-

Tax npaBrrJrblro otrrrcbrBaroT OTlrOcr{TeJrbHoe usMeHeI{I{e BeJItrqtrHil BQ)/B$);
B ro Ere BpeM.E a6conrorurre BHaqeHlr.tr B(0)/BG) I\roryr 6rrrr necxoJlbxo sarra-
)fieHbl uJrII BatsLIItreHLI, Ha qTO yHaBbIBaeT cpaBIIeHI{e C AaHHbIMI{, nOJIyqeHHLIMtr

uB ra6r. 1" gtn rex )I{e rpex suaseulrfi ?s6 lpz }, : 5000 A. C nouoqr,rc
p[C. 2 Mo)r(EO oqeHI{Tb, HaK MeHfl-eTC.s oT]IOItreHIIe B(0)/BG), KOrAa AJIIIEa
BoJrHbr Balreruo orluqaercfl or 5000 A. Blrecre c TeM, Haa BuAHo IrB co-
trocraBJrer{rrfl pr{c. 1" v-2, netuullsa B$l/fio) s 6orrueft crerreErl( BaBLIcr4r or 3{-
{exrunuoft renrueparypbl I4 B MeIIE,IIIeft - or AJIIIHrI B9JIIIrI. floatouy 1rpu otr-
pe[eJreHr.r]r BQ)/B(L) [Jr.E KoHr(per]roft BBeaAr,r cJreAyer trcxoAlarb Irpex(Ae Bcero r43

€e cuer(TpaJIbHoro HJIacca.

2. InySlrrra o6paaonaulrfl JrI{EIIfi

B ueto[e HprrBr,rx pocra uctroJrr,Bylorcfl ar(RI{BaJreETrrbIe muptrHbr JrIrHLrft

tr{, uoerolry 6yaelr paccMarpr.rBarb cpeAHrcro rry6uHy o6paaonauus- ilulalz.r.

B qeJroM. o-6osHisran Dry BeruquHy sepes Tw, [o4qepgrreM, qro peqr, uAeT 06

otrruqecr1oft lily6uue, I4IBMepeHI{oft B coorBercrByloq,eM yqaorre EetrpephlB-
Horo cuefirpa (r. e. B IIIHaJIe UIy6trHrr). B orpe4enenuu1w Heo6xoAtrMo yqecrb

ABa o6cro;reJrbgTBa. Bo-ueprrrx, ftall1g6ft Toqne trpo$LIJIg JItrIIEtr COOTBeT-

crByer cBo.E lJry6uua o6paaona]F,mt{ xH)t OrlIooflEagc.fl I( IIOT0I{Y usly'19H6
I/, e qa6rote V. Bo-BTOpblx, paslILIe yqacTl{r,r ilpO{IIJIfl BI{OCffT paaulrft BHJIaA

B ar(Br{BaJreHTHyrO IIII4pl4lry.
HaX maneCTrro, eCJIII pacCMaTpI,IBaeTCfI I4SJIyqeHI,Ie BCeIO AI{CHa SBeBAbI'

aKBr{BaJr eHTr'Iafi UIrpr{Ha JI rr}Ir4rr Ha xolltrTcf I{3 paB elrcrBa
+e

(.w:\ ({-r,)dAv, (3)

TAEA\':;-VO, TV: H1 HO' TIU_trOTOII B JII{HIII{' HO _IIOTOI( B IIE,,PE-

pLIBHOM CueHTpe. OrClgAa BI4AHo, qTO BI(JIaA yqaCTKa I(OHTypa C .q-aCTOTOfi V

B ar{Br{BaJreurHyru rtrupl{Hy tr4l xapaxreptrsyerc.fi BeJllrtqruoft (1 -rr)/W. flycrl
rJry6uHa O6paaOnauus THv rololffie yqacrfia ]IaMepflerc.fl B ItrRaJIe MoIIoxpoMa-

Tusec1ux otrrusecqux rry6LIH Tv, a TI ("a,) - coorBercrByrcq,as efi otrr11ceg-

Hafl rJry6rrHa B rretrpepblBHoM CtreKTpe. Sametult, uto

(4)

t1e h - reoMerpllqec1a.E Rblcora. Torqa AJIfl cpeAHefi rny6unrr o6paBoBatrurl
Iril]JUII B qeJIOM MOlriHO BBeCTI4 CJIeAyr0u,ee o[peAeJIeHI{e:

rr. (f,11, )(t - r,)dAv, (5)

lpuqeM !7 rraxo4urcfl ttl coorllo11elll{fl (3). Heo6xoAnuo orMerllrb, qro

ollpelleJrelrlle TaKOIO BUAa yme trpI{MeH.EJIOCL HeHOTOpbIMI{ aBropaMI{.
I4cuonrayeM BBeAerrrrlre Bbrrrre trpeAtroJroir{eHl{.fl. HaH IrBBecrrro (clr., .na-

[pr4Mep, 11,-21 vtv [5)). ecnlr SyIlHqr,ra IlnarrHa rpeAcraBJrel'Ia B Btr[e (1) u
Iv : COIISt, rO

", 
: I (x * l,) d,h,"t.,:\ rah ,

hh

+6trtw: W \
-&

," : {#[#,,+ (t -r.) o, + ltrr=n*),
T-t B(r) 

-
(6)
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IAE

n1, I,N':T,Ti 7+1t ()
a o1 rt c[^2 - nepBr'rfi u nropofi r[or{eH16r {yuxquu Au6apqyuxHa, 3aBr.rcfiqrle
0r l,!. Itar uoxaaan ,I{rx. Poaengans I101, nplr uprnorerrenru MeroAa r(prrBbrx
pocTa H r0pflrrut{ cBep*xrl{raHrau ueo6xoA[L{o yql{Tr{Barb pacce,frHrre Ha cBo-
6onTT" arrenrpo*ax. B arou cryqae n panencin a (4) n (7) goilrHe, RxoAr{rr,
noa{{uqllenr^ aJIenrporHoro pacce.sr{rrrfi; coorBercrBeHHo ycJrorrrrr.Eerct{ rr co.
oruorueuue (6).

flpu lL : corst ns (4) n (7) crcgyer, y.ro

r, : (7 * n,) tt : .r."l(\ 
- Ir).

0rcroAa tr (tn,) : (l - lrr) rau, u Sopuy.rra (5) upuuuuaer Br{[

i 
"1r. 

,, - l,XI - r',) dAv.) --,
f,r,:_L (g)

( 1t -,,; alv
.)
0

Sqecr r.rcnoJrr,BoBarro Brrpa;HeHtre (3). Hporue roro, 6ecxouesnrrft rrpoMe]fiy-
ror( trHTeI'pI4poBaIrI{fi Ang y[o6crBa Bbrrrr{cJreulrfi aauenerr Ha troJry6ecnoue.r-
uuft (npotfraflE crr[raerc.a c]uvrMerpr4sHr,rM orHocrlreJrbrro qeuTpaJrrnoft sacro-
rrr v6)..Tannrr o6paao,n, aHaMerlarenr s npaaoft qacrrlr (9) panen ,/, w. flepeft-
gea[ n (9) or ]{Hrerpr4poBar.rr.rfl uo Av H r,rHrerp[poBaHprrc uo 6eipaauepuoft
qacrore u : A,tt/LpD, rge Avl 

-.AOnJrepoBc11afl 
fioflymuprrga, Torga

lw:
T
0

ruu(7 - ?,,) (L - r.,) dt

(10)
\

,J

0

'I

J
0

(l - r,) dr

r r u 
(p) I ., (0, t-r) pltr

Beru.runa rffv roApo6uo r4ccJreAoBaHa B [4]. Ilpurtenego cJreAyroqee o[pe-
AEJIEHITE:

XHy ' (11).

{ 
r' ro' P;P'zP

rge 1, 
^(0' tr) - r.rHrerrcrrBgocrrr r,raJryqeHr4fl, BhrxoAflrrlero r{B arMocseprr uo4

yrJror{ 0 : arccos lir fl Tr, (r-r) - r,roHoxpoMarr4rrecHa.E rny6uua o6paiorann.a
yqacTHa lpo{lrrx c sacrorofi tr, orHocflrqaficfl K rluTeHoltBHocrr{ r{BJryqeHrrfl.
Taxralr o6p.asoiu, [flff Bblqficrenraa r.rry6raurr o6paaonauraq scefi rruHuvr rw, Han
BI'IAIr0 ua (10).11. (11), upe4naplrreJrbl{o ueo6xo4uno Bbr{rrcrrr4r6 r.rry6lrnr,r o6pa-
soBaHrrfl rl, (p) }I TEv orAerbEr,rx yqacrnoB upo{lr.rrr. Vpanueuraa, otrpeAe-
Ir.ErotrIue tr, (p), troryqeubr n [4] (cu. (21) n (39)). gucneurroe pereurre yxa-
SarrHr,Ix ypanueuufi, BbItro'IIHeHHoe B Ilpoqecce pacqeroB BeJrl{qurrbr Tw, [oA-
IBepAI{JIo, rlro c roqHoCTbrO -10/s nr,ruorHxercfl rrpeluro}r(eHHoe r [4J uplr6ru-
)I{e}IHOe COOTr{OIIreHr{e

(8)

r, (r)j#: A+Bv+ctt',
r4e roa{slrqrreHrhi A, B nC aasuc.Er or
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rror(aaaHo s [4], ue paBencrBa (tl) upr ft, { t roilyqaeM

- A(zo2f or) lB(za"*an)* C(zaala6),I,H,: .

SAecr

(13)

_B"ojI,d1 Ivz: -sol1-={ -r -T 
T-_?\

fr dn - MoMerrr5r {yuxquu Au6apqyurga (trx s11aqeHllf trpl{Be[el1bl, Hatrpl4-
Mep, B [tll). Otnrerralr, u:ro 'GHu:0,85 npu L, : I' He3aBllctrMo or BIl[a 6y'n-
\na B (T).

Ilepefigeu K orlr{caHrrro MeroAr{Hrr rr peayJlbraroB Br,rs[creHna.

3. Peaylrrarbr Bbrurrcueul'rfi

Teoperruecxl{e HpI{BbIe pocra Bpy6ettrr l2l paccqurblBaJlrIcb AJI-fl sHaqe-
tazfr B@)/B(r), panurix 'lu,'/r, a/sn10/s. I(an nuguo lre ra6r. I v pmc. I w2,
AJrfl peaJrlHbrx 3BeBAHr,rx aTlvloc+ep tseJlldquua 10/s .EBJIEeTcg .cJrl,rrufiou 6olr,*
mofi; c gpyrofi cropoubr, MolI{Ho ortr{Aarr, arra'reHuft B@)lBo), MeHbuIIax r/8.

floatouy n uaruux sbrsucleuusx 6nrno trpl4u.Ero B@/Bo) :0, t/a,2/ s u al 
s-

ItaH u B pacqerax Bpy6eria, noo{$uqre}rr rrorJroqeHrrfl B JII{HI{I{ csr4rarc.a

Sofirroncnrarr. Taxulr o6paaont, Iv : I uoH (a, t), rAe I,o - srlaqeHrre Ie
B r{elrrpe $urr1rrt, a H (a, r) - {ynxqu.s Oofirra. flocnelugs saBI{cI4r ot 6ee-
paslrepuofi qacrorbr t, trBlfepeHHofi or qer.rrpa JIr{HI{II r{ Bblpa}fieHrrofi n gonne-
poBcnl,rx ilo.rry[prpr.{Hax Avp, a Tap}fie oT rlapar{erpa a, cBtfiaHuoro c trocTo-
.suuoft aaryxanr.rn. flpn r ( t0ucuonrsoRaJrrrcb'ra6nnqr,r {ynrquu H (a, r),
cocraBJrerHrre ,(. Xauuepou 1721, a Trpfi r ) t0 upurueH.EJT&Cr, IrBBecrI'Iafr
acrrMtrrorr{qecra.E $opuyna. \rx a 6r,rlu nplrntlrr,I sHaqeuufl {.0-1, 10-2 rl
10-s, t. e. BeJrI{q[Ha A MerrflJlacb B ToM 71(e AtratraBoHe, Horopnrft 61111 paccrr'rot-
pen Bpy6enerrr.

-?[a coornoureuur (5) Br4Ar1o, arro Ar.s B],rsucreul4fl rny6r,rurr o6paeonauua
trrttuvrt neo6xoglureo upe[Bapr4reJrr,Ho Br,rsrrcJrrrrb ee aHBlIBaJreHT[ryIo ]trIrpI{rly
trry, rouuee, WlLvp, rar( r(aK pacqcrlrBeJrrrcb uo {opuyne (10). IIpu BQ)/B(L) :
: r/ sr 2/ s u a/ 

a uMeJracb BoBMolnuocrb cpaBgr{Barb Ilarrrl{ BuaseHlr.fl W I Ll Dc gau.-

ur,rrr,rz Bpy6en.s. Cornacue or(aBaJIocb xopor11llM: paBHr{I{a n noraprdlue cocTaB-
JLEeT HecHoJrLKo eAIIHII4 trocJleAHero, Tperbero, SrIaHa IIocJIe aaux'roft. Cly-
c'aft B(o)/B(tl : 0 Bpy6eJreM He paccMarpr{BaJrcfl, oAHar{o oH Mo}r{er ofiaBarr,-
c.E rroJreBlrbrM npr{ rrccJreAoBaHrrr{ 3Be3[ trOSAHrrX CtreRTpaJIbrIr,IX HJraccoB. Aefi-
crBl{reJrbuo, AJr.E Hr{Bnnx a$Serr:r.rBHr,Ix reMtreparyp' HaH Br{AHo uB .p\tc. 7,
Beruqr.rHa BQ)/BG) Mo)fier Jre)fiarb 6nrame H 0, ueu x r/r. I{plrnble pocra, rlo-
JryqeHHbre upu B(o) /BG) : 0, upunegeubr Ha pl{c. 3.

B ra6.r. 2 cnegeurr Bce Br,rrrr{cJrelll{bre HaMr,r Buaue.filrrt rw. Ha pnc. 4 upeg-
craBJreHa sasubflMocr[, Try or lvo.AJIfl yRa3al{Hbrx BbrIIre [apaMerpoB B(0) I B(r)
U a. OCrauOBltMCfi Ha OCHOBI{EIX OCO6SHHOCT.EX Haft[eHuOft aasuCI{MoCrI{.

l.ny6lrua o6paeoaauu.E oqenr, cra6brx r.u:a:aftrpaxrrlsecxr{ coBrlaAaer c I:JIy-
6uuoft-o6paaosaHufl Henpepl;IBHoro cuel(rpa (n ta6n. 2 neupepunnolly cuexr_
py coorBercrByer c,nyuaft Ig 11,o -+ -oo). flocteueuurtfi pocr qlro trpllBoAIrr
H rroBbrrrreur{ro HerrpoBpaquocrrr arlroc{eprr; B peByJIE,Tare Lraflyqeul{e B Jrr{HI{Iir

rraqrruaer Rr,rxoArarr, rra BCe 6onee BblcoKrlx arlrocd)eplrblx cJroeR, rrelfycoorBer-
crByer yMeHr,rueHrre rry6uHr,r o6paaonaullfl TW (HatroMI{r{l[, rrro trocJreAH.E.a I{B-'

Mep.Eerc.fl B rrrxaJre olrrrrqecrtrx rny6uu IretrpepllBuoro clexrpa). Ha a ou.
DTaUe pocTa I!o JruHI4.s cocrol{T upaHT[qecHrr ToJrLr(o rr3 AotrJIepoBcHoro .EApa'
npbrJrL.n xte c.na6tr rr troaroMy He oxaabrBaror cynlecrBelrHoro Blrurfllalafl Ha Be-

Jrtrsuny tw. OAuano AaJlbHefirtree BospaoTaHtre Ivo IIpI{BOII{T I( UO.flBJIeHI{Io
Moq,rrbrx npr,rJr6eB. tr{anyvenue B Kp},rJrr,.Ex lrtutru BbIxoArrT r,ra 6onee rny6o-
nux cJIoeB BBe3AHOft aTr\toc{epbl, rIeM Aailyqeulre B flApe, troaroMy BJrIrflHrIe

r{pbrJr},eB HatrpaBJrerro B cropoHy yBeJII4IqeHu.s rry6nurr o6paaonauufi Jrr[HLtrt t)

qeJIoM. 0ro upuno4nr K ToMy, qro npu Her(oropoM SIraqeHrrIL Tl ,0, norga BKJra[
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Ta6lrrqa 2

B(0)/B(1) : 0 B(o)/B(1) .: 1/3 B@)lBO):213 a@)ln(J) :413

-€
-2,0
-1,6
-1 ,2

-0,8
-0,4

0,0
0,4
0,8
L12

1,6
2,0
214
2rB
90

3,6
4,0

4,8
5,2
5,6
6,0

f-

7,26
L,25
L,23
1,20
I ,4.L

0 ,96
0,73
0,50
0,32
0,22
0,16
0,13
0,4.2
0,13
0,16
0, 23

0,35
0,45
0,52
0,54
0,56
0 ,56
0,56

7,26
7,25
1,23
1,20
,l 

,t,1
0,96
0,74
0 ,51
0,34
0,24
0, 20

0,21
0,26
0 ,35
0,44
0 ,51
0,54
0,55
0,56
0 ,56
0 ,56
0 ,56
0,56

4.,26

1,25
1,24
4.,2!
1,{3
0 ,99
0, 79

0 ,58
0,43
0,39
0,40
0,t'5
0 ,50
0,53
0 ,55
0 ,56
0,56
0 ,56
0 ,56
0,56
0,56
0,56
0 ,56

0 ,98
0,97
0 ,96
0,93
0,86
0,74
0,56
0,37
0,24
0 ,16
0,12
0,09
0,08
0 ,09
0 ,10
0 ,15
0,23
0,31
0,36
0,38
0,40
0,41.
o,tr\'

0 ,98
0 ,97
0,96
0,93
0 ,86
0,74
0 ,56
0 ,38
0,25
0, t8
O,t1+

0,74
0,18
0,24
0,30
0,36
0,38
0,40
0,44.
0,41.
0,44.
0,4L
0,4L

0 ,98
0 ,97
0,96
0,94
0 ,88
0 ,76
0,60
0,43
0 ,33
0 ,28
0,29
0,32
0,36
0 ,38
0 ,39
0,40
0,4L
0,4L
0,41.
0,41
0,4'!'
0,41.
0,4[

0 ,84
0 ,83
0,82
0 ,79
0,74
0,63
0 ,48
0 ,33
0,2r
0,11*
0,10
0,08
0,07
0 ,07
0,08
0,L2
0, t8
0,24
0 ,28
0,31
0 ,33
0,34
0,34

0 ,84
0,83
0,82
0 ,79
0,74
0,63
0,48
0 ,33
0,22
0 ,15
0,L2
0,12
0,14
0,19
0,24
0,29
0 ,31
0,33
0,34
0,34
0,34
0,34
0,34

0,84
0 ,83
0 ,82
o, Bo

0 ,75
0,66
0,52
0 ,38
0,28
0,24
0,24
0 ,26
0,29
0 ,31
0,32
0,33
0,34
0,34
0,34
0,34
0,34
0,34
0,34

0,70
0 ,69
0,68
0 ,66
0,62
0,54
0,42
0 ,29
0,19
0,4'2
0 ,09
0 ,07
0 ,05
0,05
0,06
0,09
0,13
0,18
0,22
0,25
0,27
0,28
0,28

0,70
0 ,69
0,68
0 ,66
0,62
0,54
0,42
0,29
0 ,20
0, t3
0, 10

0, {0
0,11
0,4.4
0,tg
0 ,23
0,25
0,27
0 ,28
0,28
0, 28

0 ,28
0 ,28

0 ,70
0 ,69
0,68
0 ,67
0 ,63
0 ,56
0,45
0,33
0,21t
0 ,20
0, t9
0,21.
0 ,23
0,25
0,26
0,27
0,28
0,28
0,28
0,28
0 ,28
0,28
0,28

r(pblJrr,eB B aHBr4BaJreHrHyro mrrpr.rHy Hasr.rHaer rrpeBocxo[Irrr, BHJTaA .EApa, Be-
.Jlr4rrr{Ha r1yflocrr{taer MrrHr.rN[yr[a r4 SareM BospacTael , Itan nra4uo rr3 pEc. 4, !o-
JIOrr{eHr{e Mr{HrrMyMa 14 ero BeJrr{qrrHa BaBlrcfiT or uapaMerpa q,. rlenr 6onr,me a,
Texr 6brcrpee paaBrrBarorcfl KpEIJrbfl, TeM par{Errre Aocrr{raerc.rr xrlrHr{MyM u reM
i\{eHbrrre ero ury6uHa. Har.rMeHr.mee Ir3 Bcex sHaqeHmit t1tq, trpeAcraBJlerrHbrx
B ra6r. 2, uonyueno rpu BQ)/B1) : a/ sw a : l0-3; oHo paRrro 0,05. Orrrre-
'TI4M' qro MI{HIIMyM B pac[peAeJIeHI{IITW upuxoAl,Ir0.fl IIa trJIOOHyIO saorb npII-
Bofi pocra.

tr4rrrepecuo rroBeAeurde ury6uu o6paaoBagr,r.E crrJrbHbrx ilfi:r,frft. r4,a pnc. 4

Horo upeAeJra, rpuseM trpeAeJrbHbre BI{aqeHu.E'Ew BaBvcttr or B(0) /B(1) u r{e Ba-
Br'rcrrr or a (sr:u BrraqeHr4.E yHaBalrbr B trocJreAEefi crpoxe m6t. 2). flpu 6onr-
mr{x sHaseHr{.frx vl vo ocHoBr{ofi BHJTaA B rJry6I-{Hy o6paaoranusl 11:/.]i.frVr r{ B ee
.9IT.BIIBAJIEHTIIYrc IIIIIPUHY BHOCgT KPbIJIT,fi. }IAX UASECTHO (CM., HAI]PITMEP,
[5]), n eroM cJry{ae Ar.s Hoe${uqueura uorJroq,eHrrr- l\ Ha RceM rrporfl}Heutru
Jlulllrtu Mo )I{Ho Iro JIb 30 BaTbCrl BbIp a}I{ eHI{eI,r

al.
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Pralc. 4. f.ny6uua o6paaorarnr JrI,lHflI{

Har (fynxqraa BeJrr{rrr4ubl rlv0 B cJry-
,ragx B@)lB(t) : 6 @), tll @), ,l*
(e) uals (e). Papou c raxgofi xpNnoir
yr(a3al1o cooTBercrByloqee SEarreEr,re c

-z-/ 0 / 2,r 4,, f
yg 

Zvo

TorAa

"lw:
i "r, ,^,, (t - 1.,) [t - r, (I,)l dy

0 (15)

[1 -,'u (?')ldy

rAe l,v : ll(L * yP), a BeJIuquHa r, (I,) tro-trpelr(HeMy Haxo.4urcg o rloMoqbro
cooruomeurra (6). Brrpalr{eutre (15) aaaaer rrry6uuy o6p,aaonauue JIuHtrIt trpu
Iuo ) 1. Buguo, qro troAblurerpaJlr,Irbre {yunquu n (15) BaBtrc.Er roJIbKo or
1,, r or B@lB$. Tanru o6paaou, Befiusuua rw Artt oqeub cEJIbHbIx nruuft
IeficrBurerbHo BaBuctrT oT B@lB(1) u ue BaBtrctrr or BHaqeHuft rluo n a.

Heo6xoAuuo orMerurb, qro rlamtr pacqerbr BbItroJIHeHLr trpu ycJloButr Ro-
repenruoro pacce.Eurrf B Jruuuu. OAnaHo B cJryrlae cr{Jrbqbrx ltuflufr. BaMerEyro
ponb rrrpaer rrepepactrpeAeneHrle ilsryqeHu.E tro qacrore. flo-suluMoMy, o6MeE

44

J
0

95
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Plrc. 5. I;ry6nua o6paaonanr,rx Jrr,rurrr{
xan Synxqux BRBr.rBaJreHTHort muplr-
Hr,r rprr B@)lB(L): 0 (a), ,1" (6),
213 @), tl, (a) t a: '10-1, 10-2, 10'?

0/
,r(# r)

allepruefi MelHAy flilpor\r JItrlrrr.ur rr 0e HpbrJrr,flrur{ r,ro}r{eT Har(-To troBJrr.r.frTb Ha
BeJIuquHy t1y. Binec:re c reI{ AJr.fr }reTo[a Kpr{Bbrx pocra eToT Bolpoc cyqecTBeH-
HOIO IIpar(TI4qeCHOrO sHaareHll.fl I{e r{MeeT, TaK I(aH Jrr{HI{r{ C 6Onr,ruOfi axsu-
BaJrelITHofi rxupr{rrofi B y(aBaHHoNr r[eroAe o6rr.rrro He l{crroJrb3yrorcfl (aqecr
npr,rBafl pocTa cr.rJrr,Ho SaBr.rcr{r or rrapar{eTpa a, noTopr,rft oupe[enfleTcfl HeAo-
,cTaTosHo naAexrso).

,(rx xaxgoro BuaqeHlrfl T,o, yxaaar{}roro B ra6r. 2, rafigenrr r.rry6una
'o6paaooaurafr rrulF,ytu T14/ v ee SHBrrBaJreHTTr.afl lntrfipv]j.,a w, cne4onarelr,no,
]\,roE{}IO [OCTpOIrTr, 3aBtrCr{r{OCTrrTlr 91 w. Ha p}rc. 5, r[e trpeAcTaBJreHa TaKa.s
SaBI{CIltMoCTb, IIo oCI4 a6cqucc OTJro}HeHa aHBrrBaJIeHTHa.E IxI{p[Ha? Br,rpaEteHllafl

w\c
B II0IIJIepOBCItI{x IIOJIyIII{pI{Hax, T. e. BeIuslIIIaJ- 

- 
,IAe c - CHopocT6

cBeTa I{ U - C}rOpOCTb ABr{}neHI{.E aTOt{OB n arrrloc{epe (c yseToM TetrJroBoro
ABr4)neHlrfl r.r Mr,rHporyp6ynenfirocrn). flocnegufl.fl HaxoAr{rcE tro Kpr{Br,rM pocra,
Tarrzu o6paaou, Ha pr{c. 5 uo ropuaouTaJrbr{oft ocr{ orJrox{eHa BeJrr4sr,rua, r{B-
SecTHafl uB ua6JrroAenufr. 0ro rroBlloJr-fler HaxoAr{TE xW \Irfl fia}r{Aofi l(oHfipeT-
TIOfiT. JIIIHPIr^,

4. To.rHocrr Mero[a KprrBbrx pocra

Ouucaunr,re Bbrlxe peayJrbrarhr IroaBoJrrrror oqeur{Tr, BuyrpeHHroro rosHocrr,
'hleroAa HpI,lBbIx pocra (urr He r{acaeMc.rr BrrerrrHr{x [crosHr,rHoB orura6or, ua-
nprrMep I'IeToqHocTeft n upr.r,rren.Eer{brx crltJrax ocqrrJrJrr{TopoB r{Jrr4 s Ha6rro[a-
,eA,IIix EITBI{BaJIellTHr,rx rurapuua x). Tax nax rny6uua o6paaonanra s turrufr. Mo)r{eT
r\{eH.Er},c.tr Jrr{rrrb B orpanr4qeHHr,rx trpeAeJrax (or 1,26 \o 0,72 rrpyr B@)/B(J) :
:0 u or 0,70Ao 0,05 npwB(o)/B(t):afsva: tO-B), ro orcroAa MolnHo
OIIPEAEJII4TI, COOTBETCTBYIOTqITfi IIHTEPBAJI }I3MEHEHI4,fl TEMtrEPATYPI,I II EJIEI(-
TpoHrroro AaBJreHr4fl. B xasecrne trp[Mepa Ha p,rc. 6 npegcr:aueHa saBrrcrrMocrb
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SmsnuecHux ycno sr.rft o 6paaoaanr.r x nvn:u,fr. or aKBuBaJI eHTHofi rrrr{pr,rr{br, troJl y-
rreurrafl no rloAeJrr{ arlrocrfepr,r c trapaMerpa]r{[ 7,,,1, : 6000', lg g : 417].
ltax sr,rAno na ra6n. 7., gnt AJrr,rr.r BoJrrr, 6nnsxux 5000 A, arofi uouen[ coor-
BercrByer orlrorreHr.re B(0)/BG) -'/ ,. I-Ia .rresoft IIIHaJre pr.rc. 6 orJrolHeHbr BHa-
qeHr{fl Te}meparypr,r 7, ua npanofi - sHaseHll.fl norrqeHTpaqura cro6ognr,rx
a"TreHTporroB /y'r. Bu4r.ro, qro s Tofr o6nacru, Roropafl rrrpaer AoMr.rHrrpyroqyro
poJlb B (lopuuponalll{r{ SItBLrBaJreHrHbrx rnupuu ruuufi, MaHcr{r{aJrlrroe ,ralre-
Herrue 7 cocrasrser or(oJro 1300'npz
a : 70-s lr onoJro 1100'upr a : l0-2. r
Orouy coorBercrByror r[BMerreur{fi B Be- f40o
rtrqrue @ :5040/f, paBHbre coorBer-
crBeurro 0,19 z 0,16. Itonqerrpaqna 6000
oner(rporroB s roft rne o6tacru Molner
MeH.ErEc.E rt 9 paa fipil. a : 10-3 u n
!2 paa rrpfr. a: t0-r: T;r *r* on.ni '16o0

c;ra6rre JItrHuu B MeToAe fiptrBhrx pocra
rre trctroJrbByrorcr (a4eor BeJrtrnra omu6- ,fz1o
nv. s T/l), ro ynaaarrrBre BBrrno r{BMerre-
HtrE B @ ,r /[" Moryr HecaoJrbno yrvrerrb-
rrrrlTbcfi. O4uano IloprAon tseJrtrquHr,I
MaICCUMaJIrEBIX BO AMOIT(sux ranreueuuft

roft-nu6o uoaguefi F-aaeaArr tro JrurruflM

TO STOT peByJILTaT IIe OTpaXaeT CTpOe- HutI rr'rHI,Iu or ar{BlrBarreHrEofi Ixrapl4rn,

[.# ";t;";;;;;- -. 
rrorrvrle,rratr Arrn MoAerrr{^a*rocdrepr'r'c na-
IaltorpaMrt Tc,r, : 6000' u 1g g : 4eT, HatrprrMep, EB EeBepEoro oTo)fiAecT-

-'parrerpaMr 7aO : 6000" il lg"g : 4l

tsJIeIlIIff nVI.'..,ft Uff U Ua.ffOfi IOqHOCTtr trC_ I{pr.rBbre coorBercrByror 3r{arrerrufiM a _- 10-1,

uorsaoaaunofi cl{creMbr c,Jr ocl{I{rr- 
l0-' T 10-3

JT.ETOpOB.

Aua.nor[.rnEre oqe]rxr{ r\{oHtrro Bbr[oJrHr.rrrr rr llJrfl BReaA [pyrrrx ctre6TpaJrb-
Er,rx nJraccos. Corraclro AaEHbrM ra6.rr. I lrogeJrrr auroc$epri c trapar{erpa}rrr
To,b :110_0.0iy_lS. C 

=*, 
?. e. nprrMeplro BtseBAexnacca^,A0 V, cooraercrnyer

sHarreHr.le B(o)/Bl):2/3, a Mo[eJrr{ c rapar,rerpalru Znq,: 25 000" nlsi:
- 4 - BHaqenue BQ)lBo : 1+/3. Pacvernr, BrrrrroJrueuHbre c uoMotrIrro arr{x
AByx MoAeJrefi, noxaaarn, qro npu T,ttp: 1l 000. IrancrrMaJrr,Hr,re Bap[aqur,r
TeMtre.p-arypr,r B o6nactn o6paaonartr,r s ,r_ttrtuft x{oryr [ocrr/rrarb serra.rfinbi A@ :

=^9, 
lq a0,72, B ro BpeMrr r(ax rprr T^b:25 000" oHr,r coclaBJrflror Jrr{mE,

0.04-0,05. I{anonnrau, sro Ag : 0,16 i 0,19 upu Z3,p : 6000.. Orcrota
BI{Ar{O, rITO npeAIIOJIO}HerrUe O IIOCTO'THCTBe TelrnepaTypbr Jryrrrxe BrJrroJrHfleTofl
,qJlfl TOP,EqI4X 3BE3[, qEN,I Ail,E XOJIOAI{rIX. TAHOfi }HE BI,IBOA MO}I{HO CAEJIATr I{
B orrrorrreuurr noHqer-rrparlrrr'r EJrexrpor{oB. fleficrnure"nbrro, [pr 7ro : 6000"
s toft o6nacrr{1 r'[e tfoprrlrpyrorc.E DnBlrBaJrerrrrrbre uuprru];r ruuuiir, iv, *orrrrt
MerrflrEc.s s 72-a 9 paa (cu. euure), B ro BpeMs HaH upu Trfi: Ji 000. u
7r,I-:25 000' B xyArueM cnyqss N, rreuaeics. s B-4 paaa.

Suan gnauaaoH Boal{o}r{Frr,rx napzarllrft TeMneparypr,r, }ro}HHo nafir.lr ry
Mar(cr4MaJrbrlyro oruu6xy B olpeAeJrer{r,rr4 CoAepiriarrr{rr naHoro-nlr6o arol{a r{Jrr{
uolra, K xoropofi [pr4BoAr4r rrpeArroJro]Henue o6 oA]ropoAHocrlr atruoc$epr,r.
,{eficruurenbr'ro, B {opuy.rry Bonrqr'rarla, oB.nabrBaroqyro Jrorapurfu uoinbro
qlrcJra aroMoB /y',. c rorapr,rtfn'ront qlrcJra aronloR /y'r,, Ha rrlll]r{rreM ypoBrte Jryrtrttv,
BxoAI{T yJIeH 1,.,r0, rAe Xrrs - tror,eHqr4ar noa6yrngeHu.s ypoBrra s. flpnulrcr,r-
Ba.E BCeM JrI4rII{flN{ O/IHtr rr re }Iie ycJroBrIfl BoSFlrrH}roBerrrlfl, Mbr Brroctrllvr B TeM-
treparypy (1, upn xo'ropofi dlopnnpyercfl Er{Br4BaJreHrrra.E rxr{1,r{rra xonnperuoft
Jrulrtfia, ouu6xy A@, r{axorr\{aJrbHhre sfiasenrrs noropofi nafigeHr,r Bbrrre.
Coor:eercrnyrcqa.rr oruz6xa n ig /y',. paBlra X,,.A(i. Ecru uns troreHr{r4aJra Boa-
6yrrtgenraa BBflTr, Buaqettnn y,.,,":. 2 -- Z ee,'uau6o,lIee xapaxTepHr,re AJrrr JIrr-
rufi, ucuo.nr,ByeMr,rx B r{eroAe r(prrBbrx pocra, rorAa trpu 7ro j G000. nenu-

/YE

I

2
c)'v/
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qtrHa A"r Mo)ner 6rrrr aanrrmena r4Jrr4 BaHr,rrflena n2-3 paBa, uprr Trq : {J 000"
n 7,5-2 pasa I{ upu 7u6 : 25 000' n L,2-7,4 paaa. Orcx.rAa Br4Arro, qro rpr
rrcrloJlr,SoBaHr,rr{ oAHoro r4 TOIO Xe na6opa turuufi trpe[troJro?fieurae o6 oArro-
poArrocrr.r arnroc{eprr Mo}ner trptrBoArrrr, r( rel\[ 6onrueft EeoIIpeAeJrerrHocrr(
B OqeHfie CO,qep)ilaHU.E SJIeMeHTa, qeM HIIIH0 7r$, T. e. ceM IrOBlr{e Ctrer(TpaJlb-
HEIfi HJIACC 3BC3AI,I.

?IraH, pacrrerbr cpe[Hr.rx rry6nu o6paaonaurfi lr.ilHufr B coBonytrHocrfi
C MOIEJI,EMtr BBEBAHI,IX ATUOC{EP trOBBOJI,EIOT OIIEHUTI, TOqIIOCTF, T{ETOAA HPI{BbIX
poclq. Taxa.s oqeulta BbInoJrHeHa HaMrl AJr.E BBeBI c[enrpaJrbHbrx r(JraccoB
B-K. flplt nepexoAe I{ BBeBAaM KJracca M ronoxenrre ocnontr."ercfl, TaK r(ax
rIoflBJIflIorcfl MoJrefiyJr.flprrl{e I{croqHr,rHr.r HeIIpoBparrHocrr,r. Cyrqecrnyrcqre
y9A9{f aruoc$ep M-enea,q He rroaBoJr.flror Aocraroquo yBepeHHo Bbrsr,rcrr.rrb
B@)/Bo) \rrfl urgrzuoft qacrr4 ctrer(rpa. floatouy orIeHHa rosHocrr4 Mero4a
Itpr{Bbrx poc4a [Jr.fr 3Be3A r(Jracca M crseaHa B trepByrc osepeAb c ycoBeprueH-
cTBoBaHrreM uo4eneft aruoc$ep xoJro[Hbrx BBeBA.

Anrop Bbrpa)fiaer rrcxperrHroro 6naro4apuocru, A. A. Boapuyxy sa o6cyxr4e-
I1tre CTaTbtr r{ troJreSr.rbre coBeTbr.

Anpem 1976 r.
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AltAIEMt4fl. HAYIT CCCP

III 3B ECTITf H PE,IMCHO It A CTPO(D I4 3I4!IEC ITO fi OE C EP 8,AT OPlI]'
Tou LVII, t977 r.

TOITE !THbIE I4CTOIIHI4HM TAMMA.ITBAHTOB
u XAPAnTEP PACTTPEIEJIEHT{fl KOCMr{qEC[U4X ilyrIEII

IIo [IrcKy IAJTAT(Tr{nrr

A. A. Cteuanas

flpeg.naraercx rr,rrlorega o roM, qro .c,ac'rb (-40%) uaryuenrax raMMa-r(BaHroB c gHep-

rueft) 708 se or o6aacua qeurpa faranrraxn (330'< ZrI 4aO1 cBsBaEa c roqequr,rMr.rrcroq-
Irrrrr{aMr{, flpra arou cyqecTBeHl{o, rrro r{crorrHr,r(tr .EBJrErorcE rrepeMer{HblMr4. flpeguOna-
raerc.a, qro rlepeMeuuocrb, RaK DTo cJleAyer raa nauepenrart s o6racrn 1011-1013 gs,LtMeer

c.rroxrrrli xapanrep.
flpraueuerr.re arort rnnoresrr o6.rerqaer o6r,scnenue 4lr$fiyanoro ([oua raulra-raa;ry-

treurtg laflaxrlrRlr, rroaBoJrger yMerrbrxl,rts o6rqee RofiflqecrBo raaa r la,naxr:r,rxe, geo6xo-

AI{Moro grx o6T acnenlr-fl aroro {oua. B paMr{ax arort rranoreabr paclpeAeJreur{e aJreRTpoE-
sort xoMloreETbr fiocMr4rrecHr,rx ryrler-r s lailaxrl,rxe lroxer 6srTI, corJracoBarro c pacnpeAeJre-
Hr{eM .fiAeplrofi Houuonegtbr, Bbrrer(alorqr.rM r4B Aanrrblx o raMMa-rrgflyrrerr,rrr. flortaaaro,
q"o pacxoEtAeEr,rfi Me)fiAy peByJlbraraMrr na6.nrogernrt Toqeqnbrx r{crorrnr,rxoB rro AarrHr,rr{
crryrrr,rnoB lr 6arronos cB.fiBaHLr c fiepeMerrrrrM xapaxTepoM lraryqeuu.E raMMa-r{DaHToB.

,{.ra o6ecneuesun 400/o Bcero raMMa-r.rsJryqeHrr.E or qeHrpaJrr,Eoii o6racrra la.nanrrxu
paAr{ycoM 6 nnc teo6xoguuo, uro6rr B HeM HaxoArrJrocr, EecKoJrLKo cor rafirrx r.rcrormrrr{oB,
ttan ltpa6oaraArrag TyMaEEocrB, r,rJrrr HecxoJrbno rar(trrx, r(ar( perrTregosc(rrft rtcroqul4n
Cyg X-3.

POINT GAMiVIA-RAY SOURCES AND THE DISTRIBUTION OF COSMIC-RAYS
OVER THE GALAXY, by A. A. Stepanian.- The supposition is made that some part
(- 400in) ,of gamma-ray emission of energy ) 108 ev from the galactic center region
(330" < Zrr 4 aO1 is produced by point sources. As it is seerr from the observaiion
gamma-ray sources of energy 1011-1013 ev are variable. There is evidence that the beha-
viour of the gamma-ray sources of cnergy 108 ev is the same.

Our supposition mal<es it easier to explain the diffuse galactic disk emission because
it decreases the amount of gas necessary for the explanation. The supposition also facili-
tates the conformation of high-energy electron distribution over the Galaxy to the nuclear
component distribution derived from the data of gamma-ray emission of the Galaxy.
It lvas shown that the discrepancy between the balloon clata and satellite measurements
concerned to the existence of point sources may be caused by variability of these sources.
Some hundreds of sources such as Crab nebula or several sources such as Cyg X-3 are
necessary for providing the gatactic Center region's gamma-ray emission.

flocne otry6runoBar{r4rr rrepBr,rx peayJrbraroB Ha6rrogeuraft raMMa-uBJry-
qeHtr.E c aEeprrefi HBaHroB >100 Meo lll pa3.[r{qHbrMr4 aBropaMrd AeJraJrtrcb
trotrblTl(tr o6rgcuutr BaBr4crrivlocrb IroTor(a raMlra-r(BaHToB oT raJIaRTI,IqecHoft
loJrroTbr. Oco6oe BHr4MaHr4e 6onrurraucrno aBropoB trplr aroM o6paulaJro Ea
oTI{oCuTeJrbHo 60 JI],IIIofi IIOron rar,rMa-KBaEToB B HarrpaBJrerrr4lr oT qeHTpaJrbEoft
qacrrr Harrreft lananruxra AJrrr AoJrror -30'<l"t + 30". Taxoft 6ors[roft
urrrepec H aroMy Bolpocy ecrecrBerr, raH r(aH oH Barparr4Baer rleJrbrft pflA rrpo-
6leu, crnaaurrr,rx Hafi co crpynrypoft I'ailanrr4nr{, Tar( I4 c npoucxo)fiAeHrdeM
ttocMurrecRr,rx nyqefr .
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[o BoBHtrr{HoBeEfl.fi raMMa-acrporror\{utr eAr{HcrBe}rflyro uu$opuaqun
o Hailr,rqtrtr HocMtrqecHux uyueft B rex uJrtr uHr,rx aclpo{uauuecxux o6rexrax
troryrraJru rra AaEHbrx paAtroacrpogolrrdu. Perracrpaqu.fl pall{or{BJryqeHufl or
ccrarxoB cBepxHoBr,rx troITBeplr,rJra rutroreBy o reHepaqr{u B uuxt qacrtrq Br,r0o-
I{r4x areprufi. flpn Eror\[ paArrotrBryqeHr.re B ocrarxax cBepx]ioBblx (xax r
s 6oJrbm[ncrBe Apyrrrx raraxrr4qecxtrx r{ BHerairaxTrlrrecnux o6T enron) nos-
HUHaeT rlptr IBUE{eEI{tr 9JTeHTpOHOB B MATHTITHOM IrOJIe, T. e, llr{eeT ctrHXpO-
rpoHHyrc rrpupoAy.

3ru [ausnre JrerJrtr B ocnoBy reopurr rerepar{rtr,r HocMrlcecfirrxEryuefi no
BspbrBax cBepxHoBbrx, paaolrroft B. JI. kua6ypronr v C. VT. Cuponarcnuu [21.

OAnaHo paAllotrBryseHtre ]re ;1aer trpafirIaqecxlr lruHaxoft lru$opnaqun o6
ocnosuofr r(oMtroHelrre KocMr{rrecxr{x ,nyueft - .s[epuofi cocraBJrflrorleft. ,(au-
nnre o6 arofi cocraBnnrorqefi craJrr{ trocrytrarr, no [,repe paBBrrrtrfl nonoft Haynr{-
raMMa - acT p o I.ro r{Lr r.I.

flo4mepxr4enrde roro, qro Bc.rr nama laranrr.rxa (r.r.nra, uo xpafiuefi lrepe,
cll{paJrbHble pyHana) BatroJrrreHa KocMtrqecrlrMll ryqaMu, troJryqer{o trocJre
rauepeuufi xapaxrepr.rcrr{K ctrenrpa raMMa-rralyqeHr,r.E or AI{cHa fananrraxr.r.
I4a 4auur,rx [1,31 cne4yer, qro, no Hpafiueft Mepe, ocgoBuafl sacrb raMMa-
[BryseHr,rfl la,naxrurr,r o6paayercx or pactraAoB fi0-MeaouoB, Koropbre B cBolo
oqepeAb BoaHrrxaror trpl{ BBatrMonefi.crsafr. trpororroB rr .EAep Bbrconlrx aHep-
rufi c agpaMrr aroMoB raBa, aatroJrnrrroqero Melr{BBeBAHyro cpeAy. B [1] 6rrlo
trOI(aBaI{O? IITO C TOSHOCTLIO AO AeC.ETI{OB IIpOqeHTOB raMMa-trSJIyrIeHUe BCeIO
raranrtrsecroro [ucxa, r{poMe o6,nacrn r{eHrpa laranrunu (-4C, < ,Ir <
< +40), Mo?nHo o6racnrarn, ecJrrr [prrrr.ErB, qro rrJrorHocrb HocMtrqecxl{x
ryuefi a laraxrune BcroAy rar{afl }r{e, HaH u y Seunlr. 9ro racaercs o6racru
rafianrr,Iqecnl{x AoJrror -40' < 1tt I 140", ro u3Jlyqenue ot atofi o6nacrn
s 3-5 paa trpeBbrmaer olr{rr4aeMoe.

O4rua anropr,r o6'r,.scu.arl{ aror raa6rrr:on Earr4qtrerf Togesnr,rx ucroqHunoB
raMMa-HBarrros 14, $], gpyrue cqr{raror, qro }ra paccroflHl{I{ 4-5 nnc trJlor-
HO0T6 KOCMtrrrecHtrx ,ryVefi cyu,ecrBeHr-ro Bbrrtre, qeM B ocralruofi sacr[ la-
JranltrKr,r [6], rpetr,u, uctroJrt,By.E paguoacrpouoMusecfirte Aar{Hr,Ie o cogep}I{a-
Htru CO, uoJlaralor, qro s rasoaofi cocraBJrflroqeft laraxruxn I4Meerc.a
SIIaqIITeJILHOC RofiUqeCTBO MOJIeHyJI.EpIIOIO BOAOpOAa, trpeAlOJIarafl upl{ ErOM
Hexoropyrc BaBr{cu}rocrr, trJrorHocru nocn{r4qecxux ilyqefi or paccroflI{I{E [o
raJranrr{secxoro qeurpa [7-9]. tr4, uaxoueq, s [10] npeAnoJraraercfl, rrro uJror-
HOCTT, nOCMtrrreCHUX .nyUeft IIpOIIOpqr{OHaJIbHa rrJIOTr{OCTr{ ra3a, COCpeAOTOCeH-

HOIO B CtrrrpaJrDHbrx pyHaBax.
Hume 6y4er cAeJrarl aHaJrtrg Eenoropr,rx [arrur,Ix, Horopble MorJIu 6r,r nuecrr

ficrrooTb B oToT Botrpoc.

*"t'rI"H";I',ffi""#ft","fl'r'"fx#ilf,y#'

Bo ncex rutroreaax, o6racuxrorqux u36r,r:ror trBryqetrtrfl raMr\ra-HBaHToB
or qenTpa lanaxrunr, aBropbr BbrHy)fi[eH];r 6r,rnu raH urr4 [Harle BBoAr4rr'
BaBtrcl{Mocrr. rrJroruocrrr nocMuqecHux ryuefi or paccro.Er{r{.8 Ao qenrpa fa-
,IIAKTtrI(I{.

Cne4yer, oEHaHo, orMerr4Tr,, qro cyq,ecrByroqrle AaHHr,re tro paAtrolraflyqe-
IrEro orpaHl[sr.lBaroT BoSr\{oHtr{ocTtr npor{sBoJrr,Horo SaAaHrr.E arofi easucul\rocT].r.
Har uonasauo s IJ1], ornomeutre noronoB paAuousryqerrr{rr B HailpaBJIeIrLIrr
Ha rlenrp rr aHru{eurp paBuo 6,3. Aua:ruarlpyfl arl{ I(arrHble, aeroplr [tt]
rrprdlrurrr n Br,rBoAy, qro cpe[Hflfi trJroruocrr, aJrexrpor]oB c aHeprl{efr.7-5 Ees
B rratrpaBJrenr{r{ Ha r{euTp faraxruru He tr{o}r{er 6onee rrer B 2 pasa IrpeBbIIxarL
CpeAIIIOIO trJIOTHOCTL B HatrpaBJIeI{tr{I{ IIa a}ITI{qeIITp.

lIa ncex :reopufi, BBoAflqtrx BaBrrcr{l{ocrr, trJrorlrocrr{ nocMr4qecxux .rly.iefi
or paccro.flnlrfl IIo qeutpa, nau6oree o6ocrrosairr.rofi, uo Harrrer{y M}IeHrIro,
trBJrflercfl reopufl CrexHepa [B]. B uefi aBrop r{cxoAr,rr r4B iin-vx upeguonoxteru,rfi:
1) nocmruecrue Jryqu o6paayrorcn B cBepxHoBr{x rrJrlr r{x ocrarftax; 2) cpe[nee
rjaccTo.EHr4e, na Koropoe pactrpocrpaHflrorcf nocl{r4secr{r4e ilyqlI Ba Bpel\Itr
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E{tr3HE, IIEBEJII4ITO tr PABHO }IECHOJII,HIIM COTIT'IM IIAPCEH. BrO gAEr trPABO AtsTOPY
cqr.rrarb, qro xoA rrJroruocrtr fiocMtrqecxux ayqsli s lanafiruxe coor3ercrBye1
xoAy rrJrorHocru rrucila cBepxHoBr,rx, trpuBeAeHrror\{y B [12].

rlepno_e trpeAtroJroffierrr,re He Bcrpeqaer BoBparr(eHrrfi. rlro Kacaercfi Broporo,
ro AJr.E o6r'sur.ertns upo6era B EecHoJrE,no cor IIapceH 3a Bperr,s xrrar, -10iter ueo6xo4umo, uro6r,r tsbrtroJrH.EJroch ycJIoBIre ft < 0,1 nc, t!\e l, - 4u${yau-
ounuii npo6er. B [2] 6uno troxaaaHo, qro, ro-Br,rlr4Mor{y, }, > I nc.

Bca cyqecrByrotr{a.E coBoxytrHocrb HaH paArroacrpouoMnqecfiux [a]r]rbrx,
rar( r{ Apyrr{x acrposraaflqecn],Ix AaHrrbrx roBopr4r cHopee B noJrr,sy ]")> 1o n;.
]tr^ln unr trpul\[e]{, alro orrlolreHrle RAepHofi rn anexrpolrnort xouuogeHr nocMI4-
rrecKoro uSryqeHlrfl He tr{er-rflerc.E c paccroflrrr,re},r or r{eHTpa lanaxrlrxl.r, ro
ytlojvlflIryrble Br,IIUe AallHhre o paArror.r3Jlyqelll{r{ npllBoAfrr I( peByJrbraraM, Ho-
Topr,re rpyArro o6,rncnr.rrr,.

, C oAuofi * cropour,r, r.ra paAr{oacrpoHo},rr{qecxl,rx AaHIr},rx Ir\/Ior\ - 6,3
(s4ecr 1,, Ia .f,,,, coorBercrBeHllo rroronlr pa[uor,r3JryqeHl,rfl r.r3 rranpaBJreHr{fl,
6nlrsnoro H qerrrpy rr aHrrrrleurpy). c Apyrofi croporrbr, ,o 4rrrrnr,ron- [B] oruo-
IrreHrre sr4cra.frAep ItocMrrrrecfiux,ryuefi Ha Jlyrte sper{r{fl B rranpaBJreHr,lf,r fla
rlerlrp r4 arrrrrr{errrp ran}r{e paurro 6,4. Ho flocroJrbny I - R"LEqss, r4e Rn _
cpeArrflfl nJrorHocrb EJTeHTpoHOB sr,rcortoft aHeptr{I4, a L - (IIJrr{r{a) jryrra Bpe-
uua,_If.- cpeltuttfl Harrpfl]I{eHIIocTE, }rarHr.rT}roro noJrrr, ro orcroAa (ncnburrnir,
uto /u,//oq == 6,3 u K" nponopqr4oHaJrbrio Kp, Ih- cpeAH.s.a rJrorHocrr, rrporo-
rroB Bbrcoftofi anepruu) rroJryaraerc,E, uro 17 s uanpauerrlrr,r rra r{eHTp I{ arrrrir-
qeHTp oArro r4 ro }r{e,

Hecuorpx na upn6rumerrurtft xapaxrep nr,rqlrcnerrlrft, rar1orli BbrRolI, ro-
RI4III{MOMy, Ite Mo}I{er 6nrrr nplrrrar, xorrr B Hacro.frtr{ee Bper{;r rr rreJrb3fr npe[-
cTaBrrrb Hanux-.ur'16o AarrIrblx o6 rlaueperu{rr rrarrpfl}rterrrrocrtrr l\,rafrrlrrlroro noJlrr
B yAaJreuHr,rx or Hac pyHaBax fanaxrnxu. trl[arecrrro, arro B qeHTpaJrbHrrx qa-
CT'IX TAJIAfiTI,IH HAIP.g}I{EIIIIOCTb I,IAII{I{THOIO NOJIfl CYTqECTBEIIHO SbIIIIE. HAr
6r,rno rraura nonaBar{o g [13], B rIeglpa;rr,noii sacr[ Iiananuaxlr (c glrauerpou
D =. 500 nc)_ cpegugn Hatrp.Elr{eHrrocrr, nrarHrrrHoro ttots H ) 2.tO-b' ec.
corracno [14] u qenrpanrnor? o6nactrafanaH,rr,rxr.r c D -B00nc i{ *B.lo-bec.

Ecnrl g geficrnlrrerlHocrllt cpeAHee Bnarreurte rralpfl]r{eHrrocrrr Mar,rl4THoro
rIoJrE r{a JIyrIe Spelrrr.E B HalrpaBJrerrr.r[ Ha qerrrp Blrilre, qelr B rranpaBJler{r4r.r }ra
arrrr{qeu,rp, ro olcroAa cJregyer, qro orrro[euve (R"L),r/ (Rr/)or\ paBHo He
6,3, a lrerrbrne.

flplrnr.ruan, qro [ilorHocTr, BJIeHTpoHoB, a cJreAoBareJrbHo, II rrqepnofi xolr-
rror{eHrr,r B c,peA}reM no 6onnurouy o61,emy (cpanuurvrouy c pasrrepalu.r lanax-
rnxn) ueuaerca trpotropqrroHaJrLrlo rrJrorlrocrl{ Dtreprr{I,r N{arrrrlrrlroro rroJr.fl,
tronyq111, Ei/tr'z"\= 1,7, rae Ff, n ETr, - cpe[rrrre BHaueHrl.E r{Ba[para Ha-
rlp.flrr{eHHocTrr MarHrrTlloro rroJltr Ha JTyqe 3pelrr4.fl B lJarrpaBJrerrr{I4 rra r\eHTp I,r
arrTr.rqerrTp cooTReTcTBeIrHo.

Taxulr o6pasou, cpelHee BHaareurre rrJrorHocrr{ Kocr\{trqec11lrx ryuefi n na-
trpaBJrer'ruu Ha qerrrp faraHrraHlr oraBbrtsaercn n 7,7 paga Blrrue, rrerr B rraupalr-
JreHr.ru Ha arrTr,rqeHTp.

I{anounuu,.rto s IB] aro orlloureHrae paBrrflJrolb nplrr{epuo 3,1. B peaynr,-
TaTe ecJIrl paHee pacqeTHaf Hpr{Ba.E 3aBI4CI41\{OCTr{ rroTOHa rat\{Ma-HBarrroB oT
raJIaItTl{.IecHofi [oilrorbl xopoI]Io corJracoBL]BaJracb c rra6nrogentr{fl1\{I,I, To re-
uepE, pacaieruoe Brraarerrr{e rroroHa 6y4er cocraBJrflTb - 600t0 or rrBr\repennofi.

NIr,r uoraraeM, qro - 40% ua6rmgaelloro rroroHa ral{rra-r{BarrroB cBrI3ano
c uBltyqeHlreM Torreqlrbrx r4croarilnnon. Tanoe npeAnoJro]I{errI,re yirie BbrcnaBr,r-
Barrocb paHee 14, 15). Hame [peArroJro]Iter{rre orJlrrqaercfl Tetr,r, rrro l\rbr crrtr TaeM
Torreqrr,re rrcroqrrr.rxr{ ne cra6lur,Frbl}rrr, a repet{errurrrrl{I{.

C.ne4ye'r OTMeTI{TL, qTo IIpeAlroJroxienue o nepcl{eu}rocTlr Toalcqrlr,rx I{cTorr-
HLTKoB rar,n{a-HBarrroB c errcprlrefi -148 eo Br,rABr4ral'rooL parrcc [16, 17]. Ho
AJII{TeJrbHl,Ie Ha6rrogeul,Ifl 3a xapaKTellor\r rriltr{elrOrrr,rf lroror{oB rai\{rra-HBaIlToB
or rorlequbrx rlcrotlHr{Itos 6brrlr npoReAelrr,I JtrdruL c rorrotrurlo I-ra3err}rr,rx Ha-
6trogenlrfi l(erer{ropar[[ qepeHKoBCnr{x BCrr]rrurem rrlr{poHr,rx aruoct}lepurrx Jrr{B-
trcfr. c arreprraefi 1011-1012 ae.
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$ 2. Henorophre xapar(replrcrr{Kr,r foqeqHhrx r,rcroqulrr(oB
IAMMA-I(BAHTOB

B nureparype eq,e n J 966 r. troflBr{Jrrrcr. AaHHbre o6 o6uapyxeuru roqeqHr,rx
tacrorrurxoB raMN,ra-HBaHroB c DHeprueft ]100 Mae l1"B). Eq,e panrme tro.EBrr-
ur.rcr pa6orbr o BoBMolr{Frr,rx r4croqFrrrnax raMMa-HBar{roB c auepruefi)L}rz oe
[19, 20]. B t21 I 6nnu ony6rrr{HoBaH},r AaHHbre o6 o6napymeurrr,r [Byx r{croq-
Er{r(oR c aneprraefi >100 Meo s ro}r{HoM rroJryrtrapuu. O cyrqecrBoBautrE trepe-
MeHHoro rar{r{a-rraJryrreHrrrr or raJraxrtrxpr 3C 120 coo6qaJrocb B [16].

O[nano r43MepeHrrfi rla OSO-3, SAS-2 lr Apyrux ctryrHrrxax He troA-
TBeplKAaJrr{ cytrIecl'RoBaHrrE Toqeqrrblx rrcToqHrlrHoe, TeM He tr{eHee B trocJIeAy-
Ioqrrx Lrgl{epeHr{flx ll7 , 22-241 nrrorr 6rrnu uony.reHbr Aar{HrJe o BoBMo?nr{oM
cyrqecrBoBaHr4r,r 1aHlIx rrcroqHr4noB, xorfl cTaTr,rcTuqecHafl AocToBepIIocTr,
o6rlapyxreru{fl raA{r{a-HBa}rroB 6r,rra uesrrcoxa.

Coo6rqeHue o6 o6uapyrxeHr{u rrorona raMMa-KBaHroB c eneprraefi B }
2 10" aa or }tpa6onragnoft ryMarruocrr{ 6uno ory6rr{HoBaHo s 1968 r. 1251.
B 1970 r. r ftpr,rucHoft acrpo{ualrcecxofi o6cepnaropwv 6:.ur o6uapylrteu troroK
raMMa-HBaHTOB il HanpaBJreHr{I{, coorBeTcrBylon{eM raJIaHTr{qecHrrM noopl[tr-
HaraM lrr :74", brl : 0", orryAa paHee 6rrr o6uapylr{eg noror( r{BaHroB
c E - 1.00 Mee ll9l.

Ilepeueaurrfi racr:o.rHux r(Bar{roB c sueprraefi }10,2 ea 6r,ut o6uapyxen uo
AaHEbrM rpexJrerHr{x na6nroAerurfi n Hpuucxofi acrpo{[alsecxoft o6cepearo-
pun [26J.

OAuaHo nan6oree [ocroBepHr,rM[ trcrosuuxaMlr r(BarrroB c E ] 1"0rr --
--:- 1012 oo trBrrfl.rorcr Hpa6onlrAuar ryMaHr{ocrr, ra peHTrenoBcxuft racroqsrr
Cve X-3.

Ipynnofi arreprrxaucrurx acrpoSrar{r{oB B peayJrbrare MrroroJrerHrrx r{BMe-
peuuft l27l 6ruto [oHaBaHo, .rro ]tpa6osr{AHa.E ryMarrHocrL, fl.glrflercfl r{croq-
HI{r(oM KBaHroB c E ) 70rr eo, rpuqeM ucrosHr.rn aror trepeMenur,rfi. Ilotor
raMMa-KBarrroB Boapacraer npraMepuo sepea 60 usefi [ocJre ran uaar,rBaeMbrx
(rrrrrqefi)), r. e. cHacHoB repr{oAa o6parqeuua tryJr},capa NP 0531. Onaearocs
ran)r{e [28] , qro r{BJryrrerrrre KBaHroB uyJrr,crrpyer c rreprroAoM NP 0531.

Auanorr.r.rnr,rfi peaynr,rar 6r,rn iloryrreu u.r-s NP 0531 s o6tacru auepurfi
108-10e ae ylpyroft rpynuofi asropos [29].

B pesynr,rare rpexJrernr,rx na6nroAerurfi perrrreuoBcr(oro rryJrbcapa Cyg
X-3, Ilocle[oBaBmnx Ba coo6ulenne,u o rr{rarrrcnofi paguoncubrrrrxe aroro
o6oexta, 6rruo uoHaaauo, qro raarryqeuue raMMa-HBaEToB cocToI4T I,rB AByx
ItoMtrouelrr: clopaAr.rarecxoro r{ nepuoAuqecxoro [30]. IIpu aronr treprlo[ trlrry-
rreHufl. c TosHocTElro Ao rrlecToro 3r{aKa coBtraAaeT c rrep[o[oM, onpeAeJleHHbIM
no 6olee qcrl AByxJrerur{M rrarrepeHrrar{ peHrrerroBcxoro [BiryqeHrrfl Ha ctryr-
nuHe <Uhuru> [31].

IIo 4aunrrm Ha6[reAeH[ft rauua-rasryqeHufl c aueprueft -708 oo or Cyg
X-3 [32, 33] uoron KBaHroB KoppeJrrapyer rro BpeMeulr c uBilyrrerrrreM s o6ilacrfi
slreprlrft )1012 es.

'Iaxulr o6paaolr, AJrr{TeJrr,}rbre rlBlrepenr{fl c r]oMontrbro naaelruofi atrtraparypbr
tro(a3aJIII, qTO T0qeqHbre UCTOSHI4nI{ Iar{Ma-r(BaH"OB CyIqeCTByrOT, a I{X I{3Jry-
qeur{e rrepe]reHr.ro lr r{Meer ctrornlrrrft xapar(rep.

Hau npegcraBJraercfl, rrro nporflBoperrr4e Me]HAy AaHHr,rMtr sa6nroAenuft
Ha cryrurrnax (OSO-3, SAS-2) [1, 10] r,r na6nroAenufi na 6annonax llil ,22,
231 s nonpoce o cyqecrBoBaHr{r{ rorreqHbrx rlcrorrurrxoB (xpr,nre NP 0531 lr
Vela X) o6r.scnserc.fl r4x nepeMeHHocrbro rr reM, uto a{{entr4Br.rafl rrJrorr(aAb
upn6opon, troAHI{Mael{brx }ra 6anlonax, HecfioJrbr(o 6o.unure, qeM y rex, Koro-
pbre trpr,rMeuflrorc.rr Ha cnyrHr{Hax, B peayJrbrare ecJrr{ Bo Bper{fl troJrera Ha
Sarnouax Hanofi-;ru6o ltg ucrorrHunoB HaxoAr4Tc.fl B aHrrrBnoft craAran v vrcfiyc-
r(aer [ocrarosHo 6ouruofi uorox raMMa-HBaHToB, 10 BepoflrHocrb perl(crpa-
qrrr{ ero ua upr.r6ope c 6on.rnreft a${enrunnofi unoq,agrro tsbrile. Paccuotpunt
aror Borrpoc HecxoJrbro 6onee uo4po6uo.
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,(ocronepnocrn o6uapylr{eHr{,rr RcToilrrrr(a BaBr,rcrrr ts ocHoBHoM or orHo*
lrerlufi qr{cJra KBaHroB^or r,lcroqHuna /y'" x d;ryxryarluu qtrcra Hsanron $ona
1[_6 B reJrecrJol\{ yrJle Q,^coornercrByroqeM yrnoBoMy pa3pelreHr.rrc upr6opa.
/y'-,r..: Ir,Sr,pAf, rAe Srd a{{enrunuar trJroqaAb Acrcnropa, d li -e$$exruaHoe Bpenr.E cyrqecrBoBaHa.s ucroarHtrrna. 1[6p : I,pSs,1le,-rge , - Bpe-
r\{fl na6lro4eulra. floeronry

*, 
- 

In{sofi Lt

lrri [7F trt (1)

tr{s nr,rparHenlrx (1), KaH r{ cJregoBaJro oirrr44arr,, Br,r[Ho, alro AocroBeprrocrb
o6rrapyxenua Bospacraer c pocToM ,sr{ U C y}reHr,trIerulerl f,J, r. e. g :
: lfWrt. Hpoue roro, AocroBepllocrl o6uapyrrreur.rfl BaBr{crrr or orHollerr{fi
Ltlltt. A ero Bna.rtlr, qro rerue o6uapyxrr.rrr, rrcrorrr{rrxtr{, r(oropbre rrMeror AJr[-
reJrr,Hocrb <anrr.rnnofi> rlaarr, cpaRr{r4Myro co BpeMeHell r,rx ua6"nto[eHr{.fr.

Taxuu o6paaou, ecJrI,r Bcror{Irr{Trr, qro AJII4TeJIr,I.rocrb (aHTLIBHofi> Saar,r
I{CTOTIHI4I{OB I{eIIJrIXe CyTOH, TO CTaHOBI4TCfl trO}ITITIIbINI, rIOaIe}{y Ha 6annOrraX
rrpr{ rrporrr4x paRr{b]x ycJroBrlflx rrx Jrerqe o6napynir.rrr,.

Cnegyet orMerrrrl, uro lruSopuarlrlfl o pacupe4eJrerrr{r.r t{orrerrroB Bpetrerru
trpr{xoAa r(BaIrroR Ire r{o}r{er rrorfoqb o6napyrHeur4ro tr{crornrl{HoB, ecil11 perrr,
r{Aer o rloToHax, 6nraexux H noporoR6iM, TaK I{aK I{B-Ba rraJrocTl{ aIlIcJIa perr4-
glprlpyer{brx r(BaHroB r{ rlaJrr4rrr,rfl {oua (n ror{ qr.rcJre lr uurbr[yeuoro {rorra
I'an_anrlrxlr) r4x pacnpeAeJreHr{e or{aBbrBaercn 6"nraanr.rnr x cly.1n;rroonr.^

Haltlt yllte paHee [3/r] ornreqaJrocb, rrro llaoflpeAeJreHr,re rroror(oB HBa]rroB
rlo raJraHTr4'recrtofi AoJIlore, floflyqer-ruoe ua SAS-2, HecnoJrrrr(o orJrt4qaercfl or
pacnpeAeJreHr4fl, uoJryqelruoro na oso-3. 3ro paa;rra.rr{e rpyAHo o6,r,.scrurrl,
crarl{crl4alecHuulr t[nyxryal{llflr{I4, Ho oHo crarroDrlrrcfl rrorrgrlrr,rrr, eoJII4 I]pI{-
IrflTr,, rlro rracrL r4sJryrreHr4rr HBaHroB c E ) 100 Moo or r1eHT1laJrr,uofi .racrll
Ialaxrr,rxr.r cBflBaIra c ileper{eHItrtr{I4 ToqeqHblr,rl{ I{crorrnuHaMLr.

$ 3. Oqenita Morrr,Hocrr{ ToqeqHr,Ix r.rcroqurrltoB
tr trx odrrlero KoJrlrqecrrla

B $ 1 orueqaJrocb, rrro ecJrrr rrJrorr{ocTrr Hoouuqecrlrx ryqeri trpouopqrro-
HaJrr,IIa B cpe[HeM uo 6onr,urolty o6teuy rrJrorHocrr{ aHeprr.rr,r lrarrrr{Tr{oro
rroJr.E, To oHaSErBaercfl, qro rrpr4Meplro 60 % ueil{eperrrroro rroror(a r(RaIlToB
c E ) 100 Mao or o6nacrr,r 330' < 7ri 4 30" flBrrfr.e,,cfl r{crrrrrrlo gu$Sysurrlr,,
a 40% noroxa cBrraarro c roqeqHbrMr,r rrcroqr.rrftail,rra.

Taxuu o6paao1r, gu{{yaurrfi $on lalaxrr,rxrr B }raupaBJreHr4r.{ rra rleHrp
cocraBJrfler 6.10-5 nlaldtnol. cttt-z .cen-r,pa7-r. Cornacrro [10] yrnonoe paa-
perrleHr{e AJrrr nBarrros c E > 100 Mao panruo 3'. CreAonareJrr,Ho, troJrt{a.E
yrJroBa.E rurdpur{a rrcrosHlrrta paB}ra 6o : 0,1 pa1. []nn o6napyxteuufl roqeq-
Horo I{crorlHl{r(a Ha 4lr{Syauou Soue ueo6xo[r{N{o, 'rro6r,r rrorox or r,rol.oqrrr4ra,
uo rpafineft Mepe, B 2,5 pasa fipeB]jrrraJr Snyrryaqralr Sor.ra.

O6qee sucilo HBaHroB {ona, aaperr.rcrprrpoBarrHoe rra SAS-2 B r.rHrepBaJre
0,1 pa4 B rrarpaBJreHr{r{ qerrrpa, paBrro 1/ : lSrolArp, rge 1 : 6.10-5
fi6aH,mo6. cn,t-z .cev-L . pal-t - rrJrorrrocrr; rroroHa HBalrroB; Sco - a$$exrun-
IJarr nJrorqaAr, [ereKropa, paBHa-E -40 cuz; f - npeua lra5flroiler,rufl R sallarr-
Hor{ HarrpaBJrerlrdrrT paBnoe o[uofi HeAeJre (6.105 cen); Lq: 0,1 - yroJr B pa-
AI{aHax. I4roro, N : 240 H,oa,Hmo6.

Taxulr o6paaou, 4;ra o6uapylrieHr.r.fi TorrerrHoro ucroqHurla c AocroBeprro-
crbro, coorBercrnyroqefi 2,5, u,a arom Sone neo6xo4r.ruo, .rro6br olr Ba BpeMfr
ua6nro4euras ti.105 cen lail2,5y''Ut\:=40 neaH,moo, r. 0. cpeArrflrr rrJror]rocrb
rroToHa or 0roro ucToqHI,IHa [oJr]r{}ra 6I,Irs }1 ,6 . 10-6 H6aL7nLo6.ctt-z .cefi-r.

Molxell JIr{ }Ibr cHaBarL, .rro-rlt6o o cyqecrRoBarrr{tr{ IrcTorrlrl{ItoR, r(oropr,re
IIaBaJrIn 6rr ranue rroronr.r, HaxoAflcb n o6nacrlr rlenrpa, r. e. rra paccroflr{rdn
lop.sgna 70 nnc?
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f[.rIorsoctr, rloroHa or ftpa6onraguofi rymauHocrr4, ecnr.r 6rr oHa HaxoArrJracb
Ha paccro.s:u:r,w l0 nnc, corlracuo [35] paBu.EJracb 6nt/l ,3,10-i noanmoe,cn-\.
.cek-r. B coornercrsur c [32] trjrorrrocrr, rroroxa or Cyg X-8, roropr,rfi ua-
xogrrrcfl Ha paccrofiuun {0 tenc, paBna B cpe[HeM 1 .10-5 n6a,H,nlo6.cJw-L.cen r.
Ho raHoft 6onruofi rroTon aror r{crosHr{r(, Brr[r4Mo, ncrrycxaJl Jlrrrtrb B 1972r.,
rrocJre pa4r{oBculrecna 2 cenr,r6pa.

TaHlrm o6paaou, ua L:onr,uroM paccrorr{rrr{ Mo}nuo o6napyxnrb Jrnur,
OSOHL MOUtrHbIe I{CTOqHtr{nr{, Aa I{ To B IIepIIOA IIx troBblrrlegnOft artrrasEOCTI{.
B geficrnnreJlbHocrlr, oguano, [eno o6crorr xyx(e B ToM cMbrcJle, qro B Ha-
trpaBJIeHIaI{ I{a rIeHTp fa.rranurxu B trpe4eJrax yrJroBoro paBpemeHrrr [oJr]neu
6rrr:r ue oAr,IH ucroqur{r(, a HeonoJrbno, qro eqe 6o.lrsue BarpygHger ux o6sa-
py)fieHr,re.

Mrr yxte orMesarfi, qIo, tro rpy6ulr oqeuxar\{, ToqequEre ficToqrrtrHr{, pac-
troJrolr{eHgbre B o6flacrtr AoJrror 330'< 1tr q40o, AoJr]nrrhr Aarb trJrorgocrr
lorora 4,70-5 filaH,ruLoB.ctl-z.cen-r, JltolotrrrrHo orMeruTb, sro H BecbMa 6nlra-
noMy BHaqeHr{ro }{o}r{Ho fipfifiru, r4cxo[fl Helocpe4crBeHrro r.ra [anHbrx SAS-2.
EcnIa 4nr o6.rracru AoJrror 55' < ltt a 290" tro[cqr{rarr, IIoJrro trorona r(BarrroB,
CBfisAHHbIX C TAfiI,TMI{ I{CTOqHI{(AMII, HAI{ NP 0531, VEIA X II ICTOITHI{I{ B pyltaBe
Jle6e4x, ro onaBriBaercfl, qro orra cocraBJrfler opr.reHrr4poBocuo oAHy serBeprh
Bcero troroKa, qro eq,e pa3 rroATBeplr{Aaer crrpaBe[JrrrBocrb upunarofi naura
I lItrOTE3EI.

?Irar, rrro6br o6ecues[rb IrJIorHoc rb troror(a 4 , 10-6 n6atr,nx06 , clL-z . cen-r,
neo6xo4ulto r{Merrr qerbrpe rar(I{x MorqHbrx ucTorruuna, nan Cyg X-3, uecrtorrxo
cor rafir{x, Har }tpa6ou{Arrafi Ty}raHHocrr,, rrJrll HecKoilr,Ko rbrc.sq rar(ux, HaK
Vela X. B 4eficrrlmeJrr,Hocrrl, HoHeqHo, cyq,ecrRyer paclpe[eJreHne trcroqHll-
KoB tro Moqrrocrr(, rl npr{ToM orlrr ((BnJrroqarorcflD B paar[rrrroe npeur. flpr
AirrrreJlr,Hr,rx r{BMepeHr{.sx c ualoli <cserocuJrofi), T. e. rrJrorqaAblo AereKTopa,
tr IlaJroffielrr{r{ oAHr.{x rrcroqHr{noB rra [pyrrre o6uapymlrrb r4x BecbMa rpyAHo.

XapaHrepuo, rrro o6uapyxeuHbre ctryrHr{HaMu ucrosHr{nrr raMMa-HBarrroB
IIaxOAflTC.g B Cu{pailbHblx pyHaBax, Ha I(OTopbIe MLI CMOTpI4M UpaHTtrqeCHI,I
IIAoJIE, T. e. B coceAur{x c }rr4Mr{ o6lracr.ax Me]HpyfiaBrroro trpocrpaucrBa Her
6.rrlranrax o6tenron, Ka.rrgr4AaroB u r4croqHlrx[ raMMa-ryqefi.

Caegyer orMellrrrr, .rr:o Haxofi-fiwlo ua ucrosuuxoB B EatrpaBJreHr{r{ Ha
rlerrrp laraxruxr,r 6rr.rro 6r,r Jrerxo o6uapyrxurE,, ecJrrr 6r,r ou B aro BpeMfi Ha-
xol{rlJlcfl s arrrasHofi craAr{r,r, T. e. peaxo ytseJruqr,rJl troron. Brrrue MEr y;xe ro-
Bopr{Jrrr, .rro la NP 0531, u Cyg X-3 fiBJrflrorc.fl nepelreurtruu. E(an tror(aaauo
n [37], 6onr,ruan .racrr, r4aryqeHr{.E or Vela X c E > 100 ll[ae nsrrxerc.E uyJrb-
crpyroqefi.

Bce cxaaaurroe o6rqcnfier ror {anr, uro upr ua6.nro[eHrrrflx na 6artosax
[17 , 22, 23] yuaercn o6uapyxnrr, rrcrorrrrrntr, oAHaHo peayJrbrarbr ua6.nro4e-
Huft uosrr4 He noBrop.Erorcfl or troJrera H troJrery. Xapaxrepuo, qro IIIeftpy
c corpyAlrrlxaura [38] yAaJrocb.rroArBepAr{rb cytr{ecrBoBarrtre HeRoropbrx EB pa-
uee o6uapylr(eHHlrx [cTorrHr,rnoB. flpnuuua, [o HalreMy Mne]r[ro, Hpoercfi
B roM, qro B aroft pa6ore, 6naroqapr [prrMeuenrto {oroauylbcvfrt ygaJrocb
yryqrurarb .'{rJroBoe paBperrreHrle go 1,5o.

Brroogrr

Br,rgonnyroe Halrr{ trpeAtroJro}r(errrre o roM, qro Henoropafl qacrb (- 400/o)
rroror(a KBalrroB c aneprr,refi >1 00 Mae csnaana c uepeMeHrrErMu roqequbrMr
uol'osHllHaN{lr, tr{x,reeT p.E[ [per4Myq,ecTB tr crrr4Maer pfiA Tpy[Hocr:efi s o6r,sc-
HeIII4rr xapaKTepa BaBr{crrMocrrl trorona RBar{ToB or raJIaHTlr.recHofi Aonrorrl.
3ru upeuuyrqecrBa cJreAyrox{ue.

J . Cnr,rmeulre ypoBHrr 4ra{{yairoro {oua or o6racrlr r{eHrpa laranrultu
Ao 6 . 10-5 tt6aLtruL06.cn-z. cetdr. pal-t o6ner.raer Bo3Molnuocrb o6:oscs.erlux
Ta(oft Rer[rr[Hbr [oroKa 3a cseT yMerrbrtreHl{fi BaBI4cI{Mocrr{ rrJlorlrocTlr rtocMlr-
qecnrrx .rryueir or paccloflrrr,rr Ao qerrrpa lauanurmrr tro cpaBueHr{ro c TeM, qro
[aerc.rr s [Bl.
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2. Ylreur,maercr o6rqee HoflraqecrBo raBa, neo6xoAnuoe AJI.TI o6tgcneurag
gn$$ysnoro Soua falaxrranu, ran Kar( [onycxaercfl Henoropoe (-1r7)
yBeJrr{ceHue rrJroTHocTI{ nocMr4rrecHux lyuefi [o cpaBI{e}II{m c rrJIoTHocTE,Io y
3eulu. Tanoe yBenuseHue He [porr4Bopeqr,rr AaHHbrM o pacflpeAeJre]rrrrr pap[o-
r{BryqeHu.E rro [rrcfiy faraxrraxn ua 85 IVIeq.

3, O6rscnserc.E ror {axr, uro tro AaHHBIM uamepeuufi }ra ctryrr{I{Rax ro-
qecubre I4croqHuH[ ne o6uapyxrl,rBarorc.s, B To BpeMrr HaH rro I{Br,repeHI4EM Ha
6a.n.nonax rar(r{e r{croq}rr{nr{ ecrr, xor.fl r4 c He oqeHb 6onr,mofi AocroBepHocrbro.

4. Olsscunerc.n ror {aHr, uro B HatrpaBJrenrrr{ Ha qeHrp lanaxrraxra rorreq-
Hbre IacToqHIrI(tr ilo AarrHbIM, noJryqeHnbrM I{a ctryrHl{Rax, He o6napyxrunalorc.fi.

5. B o6racrr.r [oJrror 330' < 1tr I [Qo o6u1ee KoilIaqecrBo r4croqHrrnoB
c MoqHocrl,ro, HaH y I{pa6osulnofi ryuanuocrr4, rropfl[Ha HecHoJrbr(r[x core]r.

Cte4yer orMerlrrb, ru'o rroJIHa-[ ]rofqHocrr, 14BryqeHl4rr KBaI.rroB c E ] 108 as

), Hpa6osu4n.oft ryuanlrocrr,r paBr{a - 2,I0sb ape/cen, y Vela X - 2,703a,
a y Cyg X-3 - 2.1087 apalcen.

B aaxrroqeni4e aBTop cqr.rraer cBor4M AoJrroM Bbrpaalzrr, 6,naro4apuocrr,
A. B. Cenepuovy Ba r{eHur,re BaMearaHu.s.

Anpem, 1976 r.
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Torrr LVII, 1977 r.

B OAUHOTIHOM IIflTHE

C. tr{. lonacrox

flpe4noll{en r{eroA orrpeAeJreHr.{rr Boex cooratsJrflror{rrx BcRTopa cftopocrr,r n qr,rnringpra-
trecroii crrcreMe HoopAlrrrar no na6.nrogeur.rlo rroJrfi JryqeBrirx cxopocrerl, SroT lreroA 6r,rn npr-
MeIreE AJr.g [ByrIeI{IrrI gnr,rlncr'tr,rii ra3a B oAlrlroqxo}{ rI.rIT}ie, [poxoAI{BrIIeM.repea 4enrpanr,urrfi
Mepr.rAr{arl l2.yll [962 r. ((p: t0'N). .{arrnlre na6nro4crrr,u'r JryqeBbrx cxopocreri 6r,uu
EoJryrlsH6, c 9 no 17.VII no rraur'rra 1,5250 A Fc I c uorrorqbro Marrrrrrorpa{a Itpi,rucxoii
acrpoSnsr,ruecroii o6cepBarop14u.

Ha ocuosaur.rr4 [poAJro]I{enrroro MCToAa orlpcAcJrcHbI paAr,IaJrbnafi, a.lr'm,ryraJrr,r{afl rl
BClTlrr{arTrr.rafl cocTaBarrrcillrlo cr(opocTrr l|ilx il3Morr('rnu c lraAlry('olr n;rTrra.

I{or1a nnrno flaxoAr,rJrocb y qeHTpa coJrrreqrroro Alrcna, pa/{rraJrr,rrafi cocratsJrflro[\arr,
EarrpaBJrerruafl rlo paAr.rycy rrflTrra or ero qcr'rrpa, r'rMcJra uau6onr,nree erraqcrrrrc onono
5,5 x,ulcen y nnyrpcnncrt rpalrrqbr rroJryrcrrrr. C npn6.nr.rnrcnrreM rrflTrra n r(paro conueunoro

J(I4cHa BoilLrrrr.rua paAr.raJrr,[ofi oxopocrrr yMor]bruaJracb, a rloJro]r{orrr,rc ec Mar(crrrryMa crre-

IUaJrocl, r nr.reurnert rparrr'rqe rroJryrerrrr. I-Ia paccroarrr,rn 63o or qcrrrpaJrLrroro r'reprrArraua
paAr.raJiLrrag cocTaBJrrrrcrlan 6r,r.na Bcofo Jrr,lII]L 7 ntnlceu, r.r MaRcrrMyt\{ ec rraxoAr.rJrc, y Br.rem-

nerl rpanr.rqrr rroJryrerrr.r. Ha rpauuqe rroJryrerrb - Soroc{epa paAr,raJrr,rrarr cocraBJrfrro[(arr
6lr.na or.luqna or rryJrtr.

Benn.rr.rna cr{opocrr.{ Bparlegr.rfl raga B rr.rrrge rlourr,r rre }rcH.sJracr, c flepeMerr{eur,relr rr.sr-
Ha rlo ltllcfiy conuqa. cpegnaa rr3 Mar(cr,rMaJrblrLrx BeJir,lqrrEa cfiopocrr,r BpaqeHr.lfl rasa rro
sacoBoi.r orpeJrnc cocraBJr-EJra - [ nnlcen r4 B ocrronrror{ [pr{xoA].rJracb Ha rparrr4qy rcrrrr -
rloJryrer{b, 3a npegenaulr rloJryrerrfi, r {oroc{cpe, a3rrlryraJrb}Iarr cocraBJrflrou{afl cr{opocrrl
orcyrcrBoBaJra. Hau6o,nrurr,re 3HaqeHrr-rr a3r,rrryraJrbHoii n pagr,ra.nr,iroi,i cocraBJrflrolru{x
cnopocrlr 6r,r.nr,r ogr.rrlanosbrMu t6 lr 17.VII, rrorAa rrrrruo I{NreJro AoJrrory - 48-63'.

Bepu.rxalr,nafi cocraBJrrrroqafl cxopocrr.r 6lma lraflpalJrcrra n rny6r, Cornqa. Ona .re'r-

Ko BLrrBJrflJracb Ha yrJroBoM paccrorrflr.rr'r rrflTrra, rrc flpcBr,r]rranfreM + 20o. Hau6o.nruar cno.
pocrrr orrycRarrr'rfl ra3a rrpr.rxoAr{JracL ila qer'rrp trt\pa u uMcra - 016 n.,t.lcen, BepTuxa.rrr,naa
cocranJrflrou{afl fipaltrllqecfir,l r{crrcaJra rra rpaHr,rqc rroJryrclrb - tforoc@epa.

PIIOTOSPHERIC GAS MOTIONS IN A SINGLE SUNSPOT, by S. I. Gopasuuk.-
A method lor determination of all componcnts oI the velocity vector in a cylindrical coor'-

dinate system lrom the observations oI line-oi-sight vclocitics is suggostcd. Follol.ing this
method gas motions in a single sunspot crossing the ccntral rncridian 12.Yll 1962 (rp :
: 10'N) rvore studied. Obscrvational data rvere obtained in the intcrval g-t7.VII rvith
thc magnetograph oI the Crimean Astrophysical Obscrvatory in the line Fe I ), 5250 A.

On the basis oI the suggcstod rncthod radial, azimuthal ancl vertical componcnts
oI velocity and their changcs rvith thc radius of the spot rvere determined.

Whcn thc spot rvas neal the ccntre oI the Sun's dish, the radial component showing
a diverging outllorv oI gas lrom thc ccntrc oI the spot had e maximal value of about
5,5 km/sec at the innor border oI the penumbra. With tlie spot approaching the limb, thc
valuc oI radial velocity clecreascd, anrl thc position oI its maxirnum shifted torvarcis the
outer border o.t the penurnbra. At the distance oI 63o lrom thc ccntral meridian the radial
component \vas only t km/sec, and its maximum \yas lound at thc outer border oi the pc-
numbra. At thc pcnumbra - photosphcrc boundary thc radial compononts was dillercrt
from zero.
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The speed of rotation of thel gas in lhe spot was almost constant rvhile the spot
crossed the Sun's disk. The mean maximal velocity of clockrvise rotation rvas - L km7sec,
located mainly at the umbra - penumbra boundary, outsicle the penumbra, in the
photosphere, no azimuthal component of velocity rvas found. The maximal azimuthal and
radial components x,ere the same on 16 and 17.vII, the longitude z of the spot from
the central meridian being 48-63'.

The vertical component of velocity had the direction inrvards the Sun. It was clearly
observed only within -F20o lrom the central meridian. The greatest velocity of down-
ward streaming was found in the middle of the umbra and had a value of - 0.6 km/sec.
At the penumbra - photosphere boundary the vertical component practically vanished.

. ., ,{,nurneru{.8 raga B rroJryreHr.r trflreH 6rrnra ormprrrr,r B lg0g r. DBepme[oM
lLl. B [ocJreAyroqeM oHrr r{Byqailr.rcb MuorrlMrr r{ccJreAoBareilflMrr, ooapo6oort
o6aop peayJrbraroB Errrx r4ccJreAoBaurft.upranegeEr B [2]. Cornacuo t2l'rsme-
Irlrs Ha ypoBlre Sotoc{epu yxaBbrBaror }ra pacrenar{ne ra3a or r{er{rpa trfirrra
trapaJrJreJrbHo troBepxHocru cornqa (paAr,ralsuafl cocraBJrrrrorqaa). ,(,lrx 6ott-
IIrEX UfiTeIr MaKCEMaJIr,Eaff Beil[qrrHa paArlanr,uofi cKopocrr{ - 2 nn/cen.ora y6rrnaer c Br,rcoroft r.r upaxr[qecftr.r ucqegaer Ha ypoBHe o6paaonanur
nuuuft c ur{reHclrBrrocrr,ro Poynau4a 15-20. flo qanniin paaHr,rx aBropoB
MARCIIMYM PA4UANT,UOft CKOPOCTII HAXOAUTC'I B PAaII{IIHI,IX MECTAX II.ETIIA:
rrarrpEMep, ."o [?] Ma(cr4MyM cr(opocrr4 rrpr4xoArrrcf Ha rparrr4r{y reHb - troJry-
relrb, rro 14-6) - Brryrprr rroJryreHr,r, a tro [7] - y caruofi rpagr{qbr troJry-
rerrl - Sorocdepa.

Vme s trepBbrx rrccJreAoBaurrflx rro ABr4)fieHr.rrc B trflrHax [8] ralrerrcr yxa_
3alll{fl Ha HaJIIIqIle B_ III{X BepTI{I(aJILHrIX ABI{}I{eHrAfi raaa, HatrpaBJIeHHbIX
euua. flo AaHHbrM ua6;rro^4euufi. 14, 6, 9] nenlrur,rua cxopocrtr Beprr{HaJrr,Hbrx
ABr,r)fieHtrft cocraBJr.Eer 0,3 nn/cen r{ corJracEo [{0] rrlomer 4oCrura^rl, I nn/cerc.

[o nouqa..He .sceu Botrpoc o Ha.irrlqtlrt rar{renqrraJrruofi (aalrruy.uoirror;
cocraBJrflIoIqeft cxopocrlr B rrflrHe Lr ee Beilus[ue. flogann.Erotrtree 6ortmraucrno
trccJleAoBarereft uplluurl4 H 3ar(.Ilrcqeluro, qro ec.lru raHreHrIr{aJIbHa.E cocraB-
Jr-Eloqafl cltopocTl{ I{-gpucyrcTByer B frrrTue, To oFra He trpeBbrruaer Belr4cr,rHri
omz6ox lrauepenrtft t21. B ro )rie Bpelrfl A6errra [3] uaruen, qro raHreHr(rraJrr]-
Eafi cocTaBJrflrorrtrafl criopocrrr oqelrh Heperyn,EpHa, rro IlpaHTr4rrecHtr Bcer[a
nprrcyrcrByer. .Cpe4uafl BeJrurrrrr{a ee, rro rrsueperuralr [6err, [B],_ oxo.no
'1, nru/cen. B [11, 12] yxaausaJrocb,. qro cpeA,.Err rro tr.Er]ry 1'aHre'r{r{aJrbHarr
cocraBJr.Erorqafi cr(opocrrr 0,3 ten/cerc.

- ocnonuaa zuS.opuarlrrr{ o cocraBJrfirorqrdx BeKTopa noJr.rr cnopocrefi, oco-
6enno pa4rzanr,noft r4 Beprr4xaJrrnort, 6rrna rroJTyrrer{a rryTeM cpaBger1p1.a ,qarrgbrx
ua6ffo4ennft_ryuenr,rx- cnopocrefi B rr.ETHe uo o6e croporru,'o, qelrrpaJrbHoro
Mepr{Ar{aua. Itraslrau 14, 131 nepBr,rM cAeJraJr rrorr,rrny loryqr4rb cBeAeHr4.rr o
BeHTope troJI.E cr(opocreft s nflTHe rla ooHoBaHr{rr oAnoxparuoro na6nroAerrrr.a
tror.s ryqeBoft cocrar,naroqefi. c yuerou pesyrrbraron tt+) oI{ noryqr,ur Bbr-
palr(eHrre AJr.fl Jr yqeBoft cocrasrsroqefi cnop ocrrr rrep e 3 co cran,rrnroqre B er{rop a
B ru4Jrr4rrApr{qecHr,rx HoopArrrrarax. Ilpe4nolaraJrocb, qro ocb qr4Jrr{HApa coBna_
,4aer c HopMaJrr,rc K troBepxHocru co.nuqa. Bepa ua r{a6rroAenl.rfi inaseHraq
lyuenoft cocTaBJrrrroqeft, ou peilraJr noryaurBrrryroc.tr cr{creMy ypaB}reHr.rfi lrero-
AoM rral4Melrblrrflx nBaAparoB n xolr6rauaquu c MeroAoM rrocJTeAoBareJrb]rr{x
uptr6,lrrnrxenufi. Stor MeroA, r(ax Br{AHo na [4, 13], uueer oareH], [,raryro roq_
HOCTb.

Hrarxe Mhr rrpeArraraeM MeToA onpeAeJreHrr.E cocraBJr.Erorrrr.x BeHTopa rroJr.E
cxopocrerz Ha ocr{oBarrrau ua6nro,qennfi nyuenofi cocrasJraroqeft , ,pr*erre*
ero Arfi nByqeuu.E troJr.E cxopocreft s oAr{EoqHoM tr.ETIre.

1. Merog olpe,qeJreHr{fl cocraBJr.f,rorqrrx Be(ropa
no;r.a cnopocrefi

B t15] 6rr.rro naftAerro, qro Mar,rrr,afl ocr, tr.rrr,a r{e coBtraAaer c
m. troBepxEocru coruqa r4 HaHJrOrreHa H BOCTOny. Eo.iree Toro, Har(
[10], noprvraJrr, n trJrocHocrr4 ABrrxeuufi SnepureAa u MarHrrrHa.s
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/u.H

//r---;

?uc. I. I4cuomayeusre crlcreMbr noopAr{rrar
.o 

- 1a c1pepe; 6 - B nJrocxpcrl{, npoxoA.Eu1erl qepea qeurp CorIIqa O', rovry na6nrogetltit O u Ira6nro-

uarennl(nl;. llorolfiurerbuou HzltrllilBJreHtre oceii nolta:aHo crpcJrr{aMrr

CoBtra[aloT w o6e oilI{ HilI{JIoEeIr],I K Bocror(y [pI{MepHo ua 7-Bo. floarolry
B oTJlr{qtr{e o, [{] lg,r yrrr4TSlBaeM BAecr, BoBMoinHoe orr(JloHeHlae lropMaJrrr r( trJro-
,Cr(ocrrr 4nunregnfi Snepnre4a or IropMarII{ H troBepxHoctlr Connqa. ,{,ux 41919

BoBbMeM r.ra rroBepxl.Ioiur Co"nurqa flne cucreMbr Aer{aproBr,rx ItoopAl{tat XYZ
y X'Y'Z' (prac. [, a). Cucrelra KoopAl{rrar X'Y'Z',oprrel.rl{poBaH^a-ra*, qro
.ocr, OZ, 

"duou[o", 
c EopMaJrE,ro H troBepxHocrr{ Co"nnr1a. Ocl- OX' Jre}fir{T

B TTJTOCHOCTI,I, [poxoA.slqeft .repea qeIITp Co,lrurla, lreCro na6rrOAenufi II Ha-

6nro4are.nn. B npoeHqnu Ha Kaprrrrrrryro trJrocpocrb oga coBrlaAaer c ,nu:lj'nefr.,

coe[r{H.EIou,eft qeurp corHesHoro Al4cr(a II Totlny na6lro4erurfi.
Cr.rc:renra xoopglluat XYZ cnnzaua c [BI{meHI{.sMI{ ral(, qro OZ lr,atpar,llerua

BAOJrr, HOpMaJII4 n trJIOcHoCTI{, B ItOTOpOfr npO11CxOA.ET ABIa]HSHUa pnepue4a.

Eea uapymeuua o6ulrrocrl{ paccytn4euzft, rax 6y4et .sc}Io lI3 4alr,nefimero,
ow OX MolnHo pacrroJrolxr{rn s rofi E{e trJrocnocTr{, B xotopoii JreE{r{T ocb

ox'.
flonopo.r clrcreMbr r(oopAr4HaT xYZ orsocr{reJrbr-ro x'Y'z' otrpeAeJIrrM

lfJraMr{ a u []. Vron a o6paaonau ocr.w OZ I{ ee trpoefiIl,I{efi na u,nocxoctl
k'Z' , u yro, p - ocllo OZ a tpoexquefi ee Ha lrJroc*ocrt Y'Z' 

-(c*r. 
puc. 1, a) '

Tenepr tryCTE Bexrop CHopoCrI{ B CI{creMe KOOpAIIHaT XYZ trmeer cOCTaB-

Jrflror{ue coorBercTBeuuo V*, Vo, Vr, tr4CnOlr,eyn npaBI{JIa upeo6paSon-au-uu

oocraBrrflIoxll{x Ber(rolloB rpII trepexoAe ot oguofi cl{creMbl ItoopAItI.Iar (XYZ)
x 4pyroft (x,Y'z') lr sarervr npoer(rapy.E pesyJrE,rr{pyrorqnfi. Bel(rop Ha JIyrI

,p"iirr, (puc. 1, 6i, wu rroJryrraeM Br,rpalr(eHrre Ail.E JryqeBoft cocrasr'rorleft
cHopocrr4 B BI4Ae

Vn : I/, sin (e - p) - 7, sin cu cos (0 - 13) + V, cos cr cos (0 - p),
(t)

rAe 0 - yroJr MeHAy paAr{yc-BeHTopaNrrr, BbrxoA.r[r{r4Mrr r{3 rl,eHrpa connqa
B HarrpaBrleHrrrr Ha SeunIo z roqHy Ha6JrIoAeHuI'i (crc. plrc. t).

Bc;ne4C'rnue BpatrLeHIIfl Connqa An.s oAuofi u tofr me AeraJII{ }Ia e1o floBepx-
.Hocrr{ yurr,r c[, p *urrototcrt. I4x Mo]I{Ho cB.EBarb c yIIIaMIt Aq u A.L (cn'r. puc.
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L, a), BeJrr{qrrua r(oropbrx He aaBr4crlr or Bparqeur.rfl ColHrIa. ,{"ua aroro noar-
MeM cr{cTeMy ItoopArrHar X,,YyZ', ocn XaO xoropofi B roqHe O xacarenrna
H rrapaJrJreJrrr r{ rratrpaBJreHa rrporl{B BpaqeErrfl co;nnqa. oct Y*o Jre}firrT B Me-
pr{Ar4oHaJrbr{ofi IlilocHocru (cM. pv,c. 7, a).

Tor4a

sin a : sin Arp cos o - cos Aq sin AZ sin o,

tg P : tg aq ## f tg A-L cos ro.

(2')

(3)

34ecr Ag - yroJr Ear(Jroua octr OZ x ntoct<ocru X1,Z', LL - yroJr Har(Jroua
ocu OZ R trJrocxocrr,r Meptr[Iaana (unocHocrr YnZ'), o - yroJr Merr{Ay ocbro
OX' a octrc OX7-, r(acareJrlEoft x napar.neJrr{, orcqeT ero BeAerc.E B HarrpaB-
Jrerruu trporr{B qacosofi crpeJrxr4.

?Ia 4nyx c{epuuecnrax rpeyroJrburlnoB : npfl MoyroJrr,Horo C E K t HocoyroJrr,-
soro EOK [oryqaeM Bbrparr{eHrre

cos Z cos Bo : cos 0 cos g * sin 0 sin g cos D, (4>

r{B noroporo otrpeAeJr.EeM yroJr ZD : Z.EOK. B nuparxeunu (4) L - gotr-
rora, q - urupora Aauuofi Toqr(u Ea troBepxuocru Conuqa, Bo - rurlpora
r{errrpa corneqHoro Ar.rcxa. Vror o .- 90" - D.

B nepnonr npr6,rumeurrr{ Mo)r{Ho trpl{H.trT},, sro ,qBI1IH{eHrr.tr B rr.frTHax (oco-
6esuo oAuuorrubrx) o6nagaror ocesofi culrlretpueft. flepexo4a fi rg4rr.ru4pr.rqe-
cxofi cucreue HoopAr.Iuar c ocr.ro rlr4JrrrHApa, coBtraAarotr{efi c ocrro OZ, tepe-
rrr{rrreM Bbrpa}HeHrre (1) n cocraBJr.Erolqrrx BAoJrb paAr4yca qu.nun4pa (7r)"
aarrMyraJrbHofr" (Vq) r{ BAoJIb ocrr qr{JIr{HApa (Vr):

Vl : V,[cos (D sinl - sinO sin a cosll - Vq [sin@ sinl f
f cos (D sin cu cos 1l I V,cos cu cos y. (5)

34ecr Y:0-8.
Vro.n (D (ua puc. t He uoxaeau) orcuurrrraerc.E or ocw OX trporrrB saconofi.

crpeJrr(r{. O,ct OX B r(aprr{HHoft unocxocrrr coBrraAaer c ilur'ueit, coe4rauxroulefi
rleHrp coufesnoro Ar{cxa r{ rolrxy ua6rrogeuufi, n gannou c.rryqae qeurp cr.rM-
Merpr{r{ 4nnx<euuft Snepruega. ,{nunreulrx raaa B rl.srHe BaHr{Maror tro paBl\{epy
HecKoJrLHo re"nuorpa$uqecxllx rpaAycoB IIa rroBepxHocur Conuqa, [oaroMy
r{BMeHeHrreM yrna 0 urr npene6peraeM.

Vror O Merr.flerc.rr or 0 go 2n. B Brlpalr{enr{rr (5) uu n ganr,uefiureM trprrHrr-.
MaeM, qro tD raanreu.aerc.s or 0 go xl2, Ho trpr[ eToM yqr.rrbrBaeM BrIaHLr nepeA
cos O n sin (D n coorBercrByrotr{rrx r(BaApanTax, Teueps ecJrl4 Mbr BoBr,MeM napy
rorren (oguy n [epBoM r,r Bropyrc B rperbeM xna4panre), pactroJro]fieHHbrx crrM-
MeTpI'IqHO OTI{OCIIT0JIT,HO HaSaJIa HOOpAIIHaT, T. e. ilpII OAI{EaKOBLIX BIIaqeHI{flX
r u @, r{ cJro}KrrM B},Ipa}r{eHr{.rr alr4a (5), r(oropbre uoryqarorc.E AJrfl coorBercrBy-
rcu1zx r{Ba[paHToB, To B npaBofi sacru ocrarrerc.E ToJrr,Ho qreH c Vr-cocraata-
rorqeft, a r{Merruo

(Vr * Trrr)tt : 2V, cos ct cos 1r. (6)

AHailoru.ruoe BbrpaxeHr4e AJrfl V, ur,t trorysuM rrpl4 paccMorpegr{Lr coor-
BeTcTByrorqefi uaprr rorrex BToporo u qerBeproro r(BaApaHTon. Ecru Mr,I BoBb-
Mer,I fiapbl Tosen rrp],I oA]roM r{ ToM )rie suaqeul4u r, To BbIpa}r{eHI,I.E nuga (6)
MOlr{HO CyMMr4pOBarr,. oHOn.rareJrbHoe Br,Ipa}r{eHrre AJr.fI cpeArrero v, nai'igen-
Horo rro BceMy Maccr{By upra cluxclrpoBauuoM r, rrpI,I}II{Maer Br{A

V,(r):
i ttr, * hu),1 * (I/n * Y1y) 

11 
lr

1
(7)

4n cos o cos 1

n - v.ucilo trap rorrex s xarxAofi rrape r(BaAparrroB; trpeAtroJlaraerc.E, rrro sucro
rrx oAr{Har(oBo B o6eux napax r(BaApaHToB.
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flo4o6nue pac6ylliAeHllfl troBBoJIflIor oIIpeAeJILIu, Vrw Va qepe3 CocTaB-

Jrgrotr{yrc JI}r{eBbIX c1opocreft, IIo AJI;I Droro Heo6xoAI4Mo 6patr napy roqe6
B rrepBol\{ - TpeTLeM I(BaApaIITaX I{a BSaIIMHO OpTOroI{aJlr,}IoM [IIaMeTpe tro
orHoIrreHIIIo H nape roqen Bo BropoM - 

qerBeproM I(BaApalITax.JpT.{uxcn-
poBaHrroM r Br,rpallteHrr fr Arrrr cpeAHrrx tro BceI,I, Nraccr{By V, (r) uVrD (r) I{NIeIor

BI{A

I r',;'* 1 f Bi sin al
1

V, \r) : rtl cos T11*.T -1-,1,Eal ;

!,Wo'r 1 - -4i sin ol
77-r-t- t ,
7 e \, ,r - Zn cosy [tg2 1 f sin2ol

IAE

Ai: l(Vr -'71u)11 cos (D * (hv - V:.;.)1 sin @l;;

Bi : l(Vw - Vt) lt cos O - (h - Zru) 1 sin @1;'

(B)

(e)

(10)

(t 1)

B nnrparxenvnxAJlrl Ain Bi paBHocrll ilyqeBllx cKopo0rel{ B trepBoM - rpe-
Tr,eM rr BropoM - qerBeproM I{Ba[paIITax 6epyTc.[ npI'I OAIIIIX I{ rex }Ite BHa-

,arr"* cD.-IIpu orcyrcrBl{n Har(JroHa ocll qI{JIr{HlP&, r:.9' rlp-l a : 0 : 0,

Br,rpaii{eHl{e 110) o"pegefi.qer /,.-cocrannarcqylo' a (11) - 
y(D-cocraBJlflro-

,Iyro Be*ropa c*opoc;u. tr4a nr,rpamenufi (B) u (9) rr*r BI{Ar{Ivr, qro B o6tr{eM cry-
qae o6e cocraBJrflrorrlue (u vt., u vrD) orrpeAeJr.frrorcfl alepeS HoM6ugaq11rc .4,

u B;. llootoMy ecJrI'I IIe yrll4loruorl IIar{JIoH ocl'I qI4JII'IIrApa r{ HopNIa{y r( 19-
u"prrao"r, co,trrrqa, To HafiAeHHbre rro JryqeBofi cRop^ocTl4 SHaqeHII.s v, v Yq)

,o"yr 6brrs s BHauureJIr,Hoft ctener.rn JIoi:t(Hr,IIvlI{. Oco6erlr'ro ero orHocI{Tcfl

n u#onyrurblIofi CocraBnaroulefi Vq, :a6o BeJIus[HLI /; 3H&911r0JIr'uO 6olrlure B;'
BcneAcrsue ororo [affie opla rre6oruur{x yrJrax HaHJIoIIa (a + 0) ,4;sin g

r\[oirieT npeBbrrxarb Be1r.rqr.ruy B; tg T. ]lo,ree ToIo, fIpI{ HeyqeTe HaHJIOHa OCI{

r{rrJrr{HApa qJIeH A,r sin 6 6yget AaBaTr, aBI{MyraJILHyIo cograBJItIIoqyIo Aa}I{e

B roNr cJryqae, Hollla orla lroo6u{e orcyrcrByeT'

2. MareplIail Ha6rroAeHI'Ifi

N,Irr lrayuaeM uoJle $orocrpepnux cxopo^creii_ oArauoulroro nflrlla' Ipoxo-

Ar{Brxero arepeB qc}rrpa;nsnr,rfi rnrepu4ran 12.yn L902 r. fe;ruorpa(luqecHafl
,,rrrporu eto 10o N. Fla6;rroueHllrr flyqeBbrx cHopocreit 6smt npoBeAelrbl C rro-

Molqbro ltarnutorpar[a [16J 6arueuuor.o CoJIHeqIIoro reJ]ccHona I{prrltcHofi
ucrpo(rrrrrecnofi 

-o6cepnaropuu. 
I4sMepegl{.fl JIyqeBLIx cgopocrefr lponogu-

"rdu " 
g no 17 . VII {b62 ". o4noupe*enno c I{BMepeHIr.E-MI4 trpoAoJlblrofi co-

CTaBJr.EIorrIefi uarrrrlrrro1o IISJITI no Hpl;IJIbfIM JII{HIII{ }'"5250 A Fe I I{ .EpItocTIl -
B rrerpepblBHoM cneKrpe. flo yciloB,,on 

'o"ogu' 
15'VII rla6irloAeHl{ft 

1]" 1.1'oo'
ll.vll uponegeuo ABe cepur{ sarruoelli, a B ocraJIbIIbIe AHII - ro olI}IoII.

C g ui 1"4,.yfi trrrrHo rrMerro rrpaBr{Jrbrryrc {opMy. I-Iaqnuas c {4.VII uo-

,rBrlJrr{cb [prrSHar{u AeJreHrrfl fApa, 17.VII ouo y}I{e cocror{Jro I{3 HeCfiOJIL}tI{X

flAep, rIo o6u{a.s noJryrelrb coxpaHl{JIacb'
Nlaruurrll,re rroJr.E rr EJreHTprrqecHrre ror(U sTOrO trtITHa uSyqajlncb pal{ee [17]'

cKauraporanue raao6panieura-s co,nrula BeJIocb B HanpaBJIeHUI{ cyroalllou

rrapaJTJreJrr{ co cgopocrblo 2" B Cer(yHAy. Pacclo.suue r{e}r{[y II,eIIrpaMI'I pa3-

;;;;; ;;;;rBrrrrrro '7". [Irprrra rr Bbrcora nleJrr{ cnexrporpatfa 6r,r;nr'r nr,r6paIIr,r

;;;;;.;;;;;uuo 0,3 n 0,5 tL^,, rpn Ar{aMerpe I,IBo6pa}I{eIruf Cor,qa 20 cat'

Ille;nu t[oromerpa BbrAeJr.Errr{ crreKrpaJrbHufr yuacroH B npbl][g Jrr{HI{fr rurapranofi

obird," u"yrp"""", ,qnrru $orort'retpa ,aioglr'"acu ua 0,035 A ot qeurpa

JrLtrTu:!\. Au""* o 3arrr4oflX IyqeBblx cHopocTeft I{ o troJIOE{eIII{lI IIflTHa Ha coilH-

,{; ,; npL,ua Ha6rroAeHlrfi upranegenLr B ra6JII{qe' B I{oropoli yHaBaHbI [ara'
BpcM.' rri6oro^errrft (UT), [oJlrora Z qenrpa u'sr,a [JIrr cpe^Hero MoMelrra Ha-

6irro4enuii I{ coorBercrBylotrll{e I4NI snatleutr4tr cos 0'

tLt



9.VII
1O.VII
11.VII
1i.VII
t2.yII

8 .30,-8 .50
1.2,00-12.35
4.40-5,10
6 .05,-6 . 20

6.00 -6.20

-4+ ,O

-29,5
-tB ,8
-18 ,0

-4,0

13.VII
14.VII
16.VII
17 .V rI

6 . 00-6 .35

4.30-5.00
6 .20 -6 .50
6.25-6.45

+g 
o,0

+20,2
+47 ,5
+62,7

I o,zro li

lriiiiil

0 ,986
0,935
0 ,678
0,465

Itanu6ponxa ryqeBblx cxopocrefi BbrtroJrgeHa tro Barrrac.El,r crzrr]raJra Ha Boc-
ToqHoM rr Barra,qlroM Hpa.rlx coruequoro [ucxa. Hyneaaa Jru;g.vtfl. Jror(aJrbHb]x
ryqeBr,rx cxopocreft trpoBeAeHa rro MeroAy, rrpeAJrolrieHuoMy B Il8j. Dror MeroA
o6ecuesrrnaer rosHocrr, rrpoBe4eur{-rr uy.rrenofi ilaHuu rre ,rmrru seM i_B0 atlce,rc.
Illylrrr ryqeBllx cnop ocrert, o 6ycnonreuurre B ocHoBHoM ABr{}rieur,rfl Mrr B o BAyxa
B ctrexrporpa$e, a 4ura Ha6.nrc4ennfi cocraBr.sJu,r -140 .twlcen.

Cooreercrslre Me]I{Ay cnopocr.rrMl{, rrBMepeHHbrMr{ B rr.ETHe c troMoll{bro Mar-
ur.rrorpa{a rro Marrrr{rrroft $5250 A Fe I) ra seuaurr.rl:r,ofit (tbl}3,7 A Fe i)
JII4HT{.flM, otrucaHo s [{B]. Tau 6r,rno troHaBaHo, qro pactrpeAeJreHr{r{ BAoJrr)
trflTrra ryqeBblx cxopocreft, na6nro4enubrx tro o6erau Jrl{Htrr.Erlr, lro4o6trr,r, ecnraqeru $orouerpa pactroJrolrieubr Ha raxoNr ?r{e rrJrrr rreHbrrreM, qeM BAecb, pac-
cToflHt4r{ oT rIeHTpa JruH.av-.

3. Peayrnratrr
flo 4anurru na6.rrro4euufi 6unu [ocrpoe,r,r ftaprbr tror,r JryqeBbrx cxopo-

crefi e cr{creMe HoopArrHar, ocn a6cqracc Horopofi iapa.rr.,renrua Jrr4Hrr[, coeAr,r-
urrouleft qenlp trflrrra c r{eHrpoM coJrHe.IHoro grann.'Prronap, oupr B HarrpaB-
JreHrIr{ ocu a6cqucc-[ctrpaBJreHr,r Ba e{{exr upoeHqr{r4. rpinrepu Hapr nor(a-
BaHbI Ha pac. 2. Illrpraxonofi nnuuefi. [poBeAeHa HyJreBa.E lruHufl. ryqeBr,rx
cxopocrefi, ctrJrolrHr,rMu - BHaqeHr,rrr cHopocrerz uepea 5, 70, 15 geneHrafi nr. 4. O6lacTrr c ABI{E{eHr{.EMr{ raaa H ua6.rrrogare.riro- Barxrpl{xorurt. }tpecrra*
KOM OTMeqeEo rroJrolHeHr{e r{eHTpa rr.ETHa. WA puc, 2 wm nugnM, qro r(or[a
tr.Ergo 6uno Aononrgo AaJreKo or rlerrrpa coJrHeq,oro Ar{cna (g'ra {6.vli),
o6nacru c ABlrlIteHr{.EIvIr{ rasa o:r ua6.rrro}areJr.E rr x ua6nrogareJrro npr{Meprro,
oAl{rrar(oBbr. MaxcnuanrHrre Beilrtsl4ubr ryrreBblx cxopocrefi B Hr{x orflr{sarucb.
HeSIraqr4TeJrbHO, r4 rryJreBa.E JruE.ttfl cxopocreft trpoxoAtrJra qepeS r{eHrp u.arHa-
B Ar{ -n-a6nrogenufi u.qr'a y caM^oro qerrrpa cor'es,oro Ar{cxa (rz.Vrfcor o ::0,993 r'r 13.vII cos 0-:0,98G) ro)fie orqerJrr{Bo Br4AHr,r xapaxreprrEre,qJr.E
rr-frrrra ABr4[{er{r4fl ruua Seeprne4a. oguaxo SAecb o6tacrr.r, saH.ETLre ABI4rfie-.
Hrr.EMr{ raSa or ua6nro4are,r.s, [o paBMepy cyrqecrBeHrro 60nr,nre o6nacreft
C ,qBtr}I{EHITffMI{ IASA B trPOTI,IBONOJIO}I{EOM HAtrPABJIEIII{I{. I{EUIP trflTHA trPI4-
xoAr{Jrc.B na o6.nacrr, c otrycfiaur.reM raaa. MaxCulranr,Hbre cnopocrrr c ABr.r)fie-.
IrrreM raSa or na6nro4areJr.[ 6rr.nra 60nrme, qeM H na6rloAareJrlo.

Ha puc. 3 uoxaeauo r4aMelreur{e a6co.irrornrr* ,urrnr" uaxcr.rlra.nruofr
ryverofi cHopocTE n ua6nlogareJllo rr or na6.rrro4arer.s B BaBrdcr{Mocrlr or rro-
,ro}I(eHI{.s rrflrHa ua Conuqe. 3gecr, o6paqaer na ce6.s BHI{MaHr{e ro, sro [yqe-
BbIe cHopocTII I{NI0JII{ HaI{MeIIbItree SEaseHI4e, HorAa tr-ETHo nepeceHaJlo qeH-
rparrurrfi Mepr.rAr.raH. flo rnepe yAareHu.s r.srlra or rleHrpa corHesHoro
ArrcHa JryqeBble cHopocTI{ BoapacraJlrr Ao Maxc}IManr,nofi BeJrprqrrHbr, a BareM
HaqaJlr{ yMel{Drrlarbcg. Hara6on},rua.fl'Beflr{rrrlHa ryqeBoft cnopocru B rr,ErHe rra-
6.rrroganacr, Ha AoJrrore 30-40'. B aara4noM noJryrlaprrr{ cr{opocrt-:llne1116
HecHoJIbKo 6oruuee BHaqeEr.re, qeM B BocTorrHoM. Fieclrb.pa rra aro, r4x pac-
trpeAeJreHrre c gorrorofi 6rrro 6rnaxo fi cr{MMerpr.rqnoMy orgocr{TeJrrrHo qe}r-
TpaJrblrolo MeprlAr4alIa.

FIa xarx4ofi Hapre ycrauaBJrrrBaercfl r{errrp cr,rMMerpr{r{ [or.s ryqeBbrx c6o-
pocrefi. oHaaanocr,, sro Bo Bcex cryqa.flx oH c rosHocrr,a go 2" coBnaAaJI
c qelrrpoM tr.Errra. lls qeurpa crrMrvrerpr{r{ ryqeBhrx cHopocrefi rra Kaprbr HaHo*
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pac. 2. Haprrr (foroc{epnoro [oJrr cnopocrerli n ogr.rnouroM rlrrrre, Ssa.reuus a6cqraco
yBeJrI4qr{BaIoTCrr B HaIIpaBJIeEI4tr It qerrTpy coJiEerrEoro Arrcna

o-9.VII 1962 r., 8.30-8'50 UT; 6-12.VII, 6'00-6.20:, e- 13.VII, 6.00-6.35; a-16.VII'
6.20- 6. 50

Cuilltcb KoIrIIeHrpI{qecRIIe oHpy}I{HoCrII c paAI[ycaMV 5, 70, 15, 20 ]LitL II T. A.
(20 nar, HaprLI coorBercrBylor 1t 000 nn Ha Co;l11qe). tJ^epes sror l{e6rp SII}I-
Merpr.{r4 npoBoAr,rJrrrcr, rar(}I{e paALryc-BeHropr,I qepes 10'. 3a IryJreBoft :rpI4-
HrlMaJrC.E paAI{yc-BeHTop, HaIIpaBJIeHIILIfi Ha IleIIrp coIIIeaIHoro [uCKa. ylolr
O orc.rurbrsaJrc.tr or Hero B HatrpaBJIeI{Iru lporl{B aracoBofi crpeJlnr{'

Suaqeur,r.fl ryrreBr,Ix cnopocrefi 6palnct B Toqr(ax nepecerleHla.E paAI4yc-
Ber(Topa c oHpylnHocT.EMI{. 3ur atra.reru,rfl JryrreBoft cocTaBJl-srcrtrefi uctroflLBo-
BaJII{Cb AJrfI oIIpeAeJIeHI{.rI CoCTaBJIflIox{llx Vr, V11, v V, BeI(Topa troJI-E CI{opo-
cTefi nO MerOAy, IIpeAJIoII{eHI{oMy B u. 1. CoCtaBJIrIIoqa.rI V, BttuuCttEJJaCI}

tro BLIpalI{eHI4Io (7) Bpyq}Iylo. ,{la uee cpeAHeI{Ba[parIItIHLIe oIII46HI'I H9 -olpe-
trerrtrl;cb. Cocra3,n.aIo'u{LIe Vr tt Vq 6trttu paccqllranbl ua SBNI EC 1020 ua
ocHoBaHI{II Br,Ipa}I{eHI4fi (B) ra (9). Tax nan ts coorHolrlelruax (8) u (9) 4na neua-
aecT}Ib]x llapaMeTpa' q 14 [! (t : 0 - l3), ,o BI,Iqtr{cJIeIIl{,I ilpoBoAI{JII{cb npl{
pa3lr4rrlrbrx ux BHaceHutlx. tr4HrepBaJl uBMeHeHMil q" u B cocran.naJl -F20",
a 1rrar 1', ,[rr Ra]r{Aoro Br-raqeHtrrfl a I{ p Ha [erlarb B6IB6AUJIT{SE cpeAHI{e Be-

,ruqtrrr.rbr V,. (r) u 7o (.) II I4x cpeAHeHBaApar[qIIbIe or](JIoHeIIIlfI. Ha nerltllrr,

TaHlr{e Br,rBo[r.rJrl4cb AJIfl I(a]I{Aoro SIIarIeHtr{fl yrJloB @ lr B cpeAueKBaApaTl{alllble
orrJror{errufl rlo BceMy MaCcIlBy, 'r. e. rro Bceii HapTe. flo cpeguenBaAparl'Iqnbll{
OTr(JrOIreIrl4.sM nO BCeMy MaCCITBy 6lrna Cge,raHa IIOILITI{a }IafrTI,I Te SHaqe}.lI'Ifl

d rn $, npu r(oropbrx oulr6xa r.rar{Merrbrrra.q, 'I'arofr noAxo[ NIo]Ii]Io paccMarlll{-
BarL, Kar( rreroropbrfi alraJror peruerrr4.s cncreMbl ypannenufi N,IeroAoM HaIlMeIIb-
Ixrrx KIlaAparoB. Blrql4cJrer{r4.s rroxaaaJur, aITo AJrrr o,AHr,rx rrttccl{BoD MI4IIIIMyM

B CpeAHeKBaApaTuLTHLIX OTKJ]OHeIIItfIX 6r,rU npI,I SHaqeEI4.EX O60I,IX yIJIOB, IU]fl
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Apyrux - ToJIBT(o npr'I SHaqeHI4I4 oAFIoro yura, a AJr.fl Tperbr.rx oH Boo6qe or-
.cyTcTBOBaJI.

LIa 6onr,uroro celreficrBa r(prrBlrx g,n y, (r), v* (r) v.v, (r) un nn6pa.ru
Te, AJI.TI r{oroprrlx SHaqeHr'r.E yrJroB a n p nprt rrocTo.trHHoM rJar(Jroge ocr.r qr{Jrr{E-
Apa ft IIopMaJrr{ R troBepxHocur Connqa (LL : const ra Aq : const) rro BceM
KapraM o6ecue.runaJrr{, Bo-rrepB},Ix, }Ir{HrrMyM CpeAHeHBaAparr{qHoro ornJro_
HetrI{E trO BCeMy }IaCCrrBy; BO-BTOpbrX, Hal{MeHr,rrree SHaqeHr.[e JlyqeBr{x cHopo-
crefi na qerrrpaJlr,HoM MeprrAl{ar{e r4I I{x cr4MMerpr4rrrroe pac[peAeJregr{e orHo-
'crrreJrbHo r{errrpaJr},Horo Mepr.rAr{ana. onaaanocb, qTO 4.nA 4auuoro rr.ETHa c[z p nplr rar(oM npz6nrmeru{r4 rrprrMepr{o paB}rrJ HyJrro, r. e. HopMaJrb n trJro-
'cltocrrr 4nrarxeuuft Oaeprue4a B cpeAHeM coBrIaAaJra c HopMaJrbro H rroBepxlrocrrr
Connr4a. Peay,rbrarbr srr.rrcrennri Vr(r),V*(r) uV,\r) npu cr - 0; p:0
trOHASAHI,I HA PI4C. 4. VIg P]r,C. 4 MbI BIIAI{T{, IITO 

PAAI,IAJII,FIA,E COCTABJI,SIOqA,E,

(,, xa/cr
Z.o Puc. 3. tr{glresenr,re a6co.nroruoi.i

BEJIIIIII4Ilt,I MAfi CI,IMAJIbIIbIX 3HA.
venrart ;ryuerorli cxopocrr.r s rlsr-
I{E B SABI4CI4MOCTI,I OT ETO IEJII4O-
rpalpravecxort go,rrorn (-L)

CBerrbrMu fipy)fir(aMlr o6oaHaqeHrt
ABulHeHufi x na6lrcgare,nrc, TeI\IHbrMI4
r(pyH{HaMr,r - or ua6nrogareun. Cpeg-
Hurt xoE rroraaarr cnnotrnoit nurruefi

lo

-4/ 4o 60"2

yHaSbrBaroqa.fr r{a pacTeHar{r{e rasa or r{eHTpa rr.srrra, cHaaraila 6rrcrpo Hapa-
'cTaJIa AO MaHCI4MaJT6HOIIO 3HaqeHrl.g, a BaTeM crraAaJra, Ho rro cpaBHeI{IltIO c TIa-
pacTal{r{eM n 6onr,urraucrBe cryqaeB Me4JrerrHee. Pa4uanr,uoe pacrer(agr.re raBa
OT tr.ETHA EA6TIOAAJIOCI, HA SHASUTETI,HrIX PACCTO.EHII,rIX OT IPAHI{I{rI trOJIY-
rerrr - {oroc{epa. Ha cauoft rpagr{r{e rroJryrerrr - Sorocsepa paArraJrr,Hafl
cocTaBJI.EIOIqa.fl AoBoJrblro BeJrI4Ha, r,r ee BHaqeHfie yBeJrr{qIIBaJrocb c pocToM
Mar(crrMaJrr,Hoftserra.Iunbrcr(opocrrr 7,^n*. ItorAa [.fITHo HaxoAr4JrOCE y r{errrpa
coJrrreqHoro ArrcHa, MaKcr{MaJrr,Eoe Br.raqeHr{e pa4narruofi cHopocTrr 6rrro
uart6onr,lrraM rr cocraBJl.fiJro rrprrMepno 5,5 nu,lien, C uepexo4oM n Hparo coJr-
IIesHoro ArrCHa MaHcr{MaJrr,Ha.s Berr4ql4na 7,. (r) ClIcTeMarr4qecKr( yMerrbrrraJ]acb
I'I Ha paccrotrF.]r,]rzr 63" ot IIeHTpaJrbHoro Nfepr{Arrana cocraBJrflJra Bcero Jrr{mb
7 nnlcen.

Hapxgy c arI{M IroJro}Helr[e Mar(cr{MyMa paguanruofi cnopocrr{ cMerrlaJrocb
OTHOCI{TEJIhHO IIEHTPA IIflTHA. TAX, Y I{EHTPAJII,HOIO MEPIIAI{AHA MAHCI{MYM
pa4zartnoft cHopocrr4r naxoAr4Jrcfl B trOJryreErr - y cauoft ee anyrpeuuefi
IPAI{I{I{bI. IIO ITEPE YAAJIEII?I,E tr.ETIIA H I(PArc COIHESI1OTO AITCKA IIOJIO111E11IIE
MaHcuMyMa 7, (r) clreqaJrocb B cropoHy pueruneft rpagr.rr{br rroJryregtr. t7 .yrr,
KOrAa reJrrloAoJrrora rr.ErHa 6r,rra 63o W, f , (r) ruela MaHcr{MyM y calroft Brreur-
ueft rpaunqbr troJryrerr[.

AalruyraJrbrra.fl cocraBJr.trrcrqafl, ynagr,rBarotrra.E Ha Bparqeuue raga B rrflrHe
(orpuqare,nrHbre Srraqenr{.g - no sacoeoft crpe.rrxe), ue crruoo MeHrrJracb
C trEPEMEIItrEIII4EM II,ETIIA IIO COTHEqHOMY AI,ICHY, PASTUSII,E B PACtrPEAEIIE:ts.],I:r-
BAOJTb paAr,Iyca rr.frrrra asrrMyraJlbrroft cocrasrflrorqeft, ua6rro4anruttecn 73,
llt, 76 u l7.Yrr, 

',o cpaB'e,r{ro c trpeAbrAyrqr4Mrr AH-ErMr (A.na nocros'oro
noryuaprar), Bepo.srlro, cB.rIBaHbr c trpoqeccaMll, trpr4BoAr4rBrtrrlrMrr n gpo6ne-
HI,rIo rApa. He vcxnroseuo raxlr{e, sro arrr paarraqu.E lrornu 6rrrr, o6ycndsre"ut
I{BM€}IOHI{€M HaHJroHa oclr [.fiTua, nafi4euuoro tro rrBMerregl4flM Ma1I{I{THLIX
uoneft tl7l. B I{eJIoM }fie rraMelrerrr.rr aar4Myranrnofi cocraBJr.srotr{eft c paccron-
IrrreM or rlerlTpa tr.flTHa? r(aH Br{AHO rra puc. 4, 4o uexoropofi creueHrlt cxo[Hbl
Mex{Ay co6ori. Cpeguaa I{B Mar(crrMaJrrnbrx BeJrr.rqr{Ha Bparrlegrr.E ra3a ro qaco-
nofi crpe.nxe cocraBJLEJra or(oJro I nnlcerc lr s 6orrrx[ucree cnyuaeB npr4xoAr,r-
Jracr, Ha rpaHr{rly reHE - rroJryrerrrr. 3a upeAenaMr{ BrreilrHefi rpauuqu noJry-
TeHr4, r. e. n {orocsepe, a3r{MyraJrbrra.E cocraBJr.ErotrIa.s cHopocru npaHrr4qe-
,cr(r{ orcyrcrBoBaJra (aa ucn"nro.re}rr{eM 12.YII, KorAa rrBMer{er{rre V* (r) c pac-
cTo.rIHr{eM or IIeHTpa uffTHa cyn{ecTBerrHo orruqarocb or ocranrur,rx).
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Cocran.nnroru,a.s cxopocrlr rasa V, (r), HatrpaBJIeHHa.E rlo HopMaJII'r B rly6r,
COrnqa, qeTHO BLIflBJISJIaCT,, HOrAa II.flTHO HaXOAIIJIOCI Ha yIJIOBOM paCCTO.fl-

rrr4r.r, He IrpeBLIIIraBIIIerr.r ={-20o. 
Hau6o;rrrua.fi cl(opocTb oIIyCI(aHI{.8 raBa nptr-

xoAlrJraor, Ha qeHrp fApa II cocraBJlflJla IIpIaMepHo 0,6 nuf cen. C yganeultelr Or

rIeHTpa trflTHa BeJIuqLrHa ee 6oilee IrJrI{ MeHee trJIaBHo yMeublrraJracb rr [paHTI{-
qecxrr ucseaaJra Ha lrpaul{qe noIIyreHE - {otoc$epa. Ha yrrlonblx pacoro.E-
rrr4.Ex tr.ETHa, rrpeBbrrrraBrrrux -f20o, Beprr{fiaJrr,Ea.E cocraBJrffrorq,afl y}r{e rre Ha-
6nroqa.nacr,

Cpanuunax paAIIaJIbIIbIe (7" (r)) c aBIIMyTaJIrHLIMII (7o (r)) cocraBJlflIo-
trll{Mr{, Mo}r{Ho Br{Aer},, rITo Merr{Ay HI4Mr{ HeT upoctoft CB.EBI{. Marcuualr,nrre
BHaseuu-a T, (r) n 7a (r), Har( ilpaBIlJIo, IIaxoAI{JILIc}, B paaHbrx Mecrax rlflrHa-
Bonrruurr u MaJrr,rM BHaqeHu-EM paAr{aJrbHbIx cxopocreft coorsercrBoBaJII{
trpr4MepHo oAl{Har(oBble BeJrtr{qr4Hbr a3r{MyTaJr},Hofi cocTaBilarorqefi. oco6r,Iul
flBJr.Erorcfl cJryarar,r 16 n 77.Y11, HorAa MaKcrrMaJIbHLIe SHaceHI{.g aBl{Myranruoi
Ir paAI,raJrbIrofi cocranJr.srcu1llx 6rtnu uputuepHo oAI4HaHoBrIMI{. flocreguee
o6crosrenscrso yHaBbrBaer Ira cr4JrbHyIo BaBr{xperlHocrb ABI4?r{eHr4fi raBa .

B N.ETIIE.
?Iauenenue Mar(cl{MaJrbubrx Berrl.rl4rr paAr{aJrr,aoft' V, (r), aauuyrannuoft

Va (r) rr Beprrrr(aJlruoft (n qeHrpe uamra) Vr(r) cocraBJl.src-trtrrrx Benropa cxo-
pocrr{ B tr.ErHe B BaBI{crrMocrI,I or cos 0 uoxasauo Ha pl{c' 5' tr4a puc.5 nrrr nr4uu,
qro rro rrepe upu6r[]r{enr4.tr rrflTHa H l{errrpy corneqHoro [racxa paAr'IaJIr,Hag

cocraBJr.Erorqa.rr yBerrrrq[Baerc.s or 7 nu/ceru flprr cos 0 : 0,465 go 5,5 nn/cen
(cos 0 : 0,993). Aaumyra,rnHa.E cocraBJr-Erorlafl ecilv vr pacrer c yBerr{qeHreM
cos 0, T. e. K rIeHTpy coJlHequoro AI4ICT(a, To HeBHaqI4TeJIr,Ho. Bepruxanruaa
CocTaBJrflrorqa.E, HarrpaBJreHHa.E BHtr{3, 0TJII{qHa oT HyJr.rI ToJrbr(o B6iluBu I{eHT-
pa coJrHeqHoro Ar{cHa.

Ha puc, 6 rpune4eno r{BMeHe}rI4e paccro.E}rrr.rr or qeHTpa trETHa Ao IroJIoHte-'
Hr4.E MaHcr{MyMa paAr.raJrr,nofi cHopocrl{ or cos 0. V caMoro rIeHTpa corHequoro
[r{cr(a aro paccro.E}rr{e cocraB ilflilo - 10 000 rcil, t4 yBeilvqr4BaJrocb nr.ruefiuo
c yMenbrneulreM cos 0, t. e, c upu6numeHrteM tr.firHa x ,lruru6y tt trpl4 cos 0 :
: 0,465 cocraBrr.Erro 75 000 nn.

B qenrpe coJrlrer{Horo Ar{cfta Mbr npocMarprrBaeM 6onee rry6oxrle crorl,
qelr B6,nuau ero fipa.rl. floarorty na6trogaeubre rraMeHellr{.a cr{opocrefi B tr.ET-'

He, CB.EBaHIILIe C efo nepeMeqeHl'IeM rro COlrHeqHOMy AIICHy, S AHaSrlre,rrluOfr
crerrerlrr Moryr 6r,rtr o6ycnoBJrerlbr a${exrorrt Bblcorbl B Hactoarqee BpeM.E

yx{e r{Merorc.fl AarrH},re, Hatrpl{Mep s [19] , rro IlsMeHeIrr.rro $r,ranuecxux yc,nonuft,
c rny6uuofi B.EApe tr.rrrHa, Ho rar(ue [aHHLIe rloJruocrtIo orcyrcrByror AJr.E no-
JryreHrr. floatoruy xor-a 6r,r Als rpy6oft or{eHxrr rraMeHeHr{-s olrurrecxux Bbrcor
B uoJryreHrr trpr{ rrepeMerr{eHl{Ir rr.ETrra or I{eHTpa x nuu6y coJruequoro Arrcxa
I\{br BoctroJrbBoBaJrrrcb MoAeJrr,rc oguopo4noft arltocseprr. B arou IIpI{6ru}I{eHr.rI1I
IraMeHerrue e$$exrunnofi ouruqecxofi ro.nu1,u cton L"t, coorBercrByroqee pao-
Hocrrr cpeAHr{x Br,rcor o6paaoranrafl r(ourypa lru:r-:lrrt (41, : 0,055 A) B l{eHrpe.
coilHesHoro Ar{crta rr Ha yrJroBoM paccro-Hnl.rlt 0, t4o}r{Ho npeAcraBrrrr, HaH

At : .ro (1 - cos 0), rqet6 - a{{exrr{BHafl orrrrrqecxa.E roJIIqa cJro.E, B r(oro-
pou o6paayerca [auur,rfi yqacron crleltrpaJlbHoir tturtuu.- 

Crlburnoft nunzefi Ha pr{c. 6 uaneceno I{BMeHeHI{e Lr/to:1- cos 0.
Orcro4a Mr,r Br{AIaM, sro trpr4 rrepeMelr{eurrllt rr.arua or l{e}Irpa K Kparo corHes-
HOIO ,qrrcna cMenleHr{e MaRcI{MyMa pa4raaur,nofi c1opocrr{ H snemuefi rpaHl{qe
troJryreHr{ npor{cxoArir B coorBercrB\ttr c ilBMeHe}rI{eM Ar (na-aa paaJrl4qrr.tr BbI-
cor) 4na o4nopo4irofi aruoc$epu.

Tlaueuenue Beruq[I'rbr Mar(cI{MaJIr,Horo BHarreHr,ra paAraa.nruofi cHopocrrr
c yAaJreHr4eM tr.flTrra or qelrTpa H r(parc coJrHerrHoro Ar4cr(a y[oBJreTBopI{TeJIbr'Io
orll4lcbrBaerc.E coorHolrrenraelr 7, : Vo 0-0,8 sin 0) [20] . Opaxo HaM rlpeA-
c?aBJrflerc.s, qro Suauqecfiu 6oree scr-rr,ru 6yger, ecJII{ Br,rpaBI4Tb r{sMeHeHI{e
Mar{cr4MaJrbHrrx BHaseHLrfi V, tepea Lrlto. Curorunoft tuttuefr. na puc. 5 no-
naSaHa SaBr4cr{Mocrr,

At
Vr^u* : Voe-}'o c Vo:5,25 nn,fcen,
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Prrc.4. Ilaucrelrrre B[orrr paAuyca firrrra pagr.ranr,nor?7ri.;, aaratryra,rr,uor-r 76 1.; , ueprr-
fia,,rLEorr yz (,) cocraBJrfiroqr,Tx
HpyE(Hu - traHHr,Ie onpenereHffft cocraBJrrrrculrrx cHopocrrr, cnfiomrrbre JrrrHur{ - cpegulrii xog. Bepur-
fiaJrbHblMrr qeprotrxaMfi rro(agagbl cpeEHexBaEparr,rqr.rbre orHJIoHeHuq. B rex cryrra.Ex, rAe BeprrrnaJrb]rbrx
qeproqeft Irer, cptEHeEBaApar[rlHbIe orI{JIoHe}rr{fi He npeBbrrrraJrrr pa3Mepa I{py}ItHa. Cpegnenuagparuuulre
orI{IroHeHI4Jr AJrE V" (r) ve BbrrlrrcJlffJrncb. IloroEir4Terr,Hble anaveuue 7, (r) ynaamarcr Ha pacreHaHrre raBa

t1,6
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or r{cHrpa [.HrHa, orpr{rlarerbHbre 7o @ v 4 (r) - na BpanleHrre rasa rlo .racoBolt crperlne r{ coorBer-
crBeHHo Ha orrJcftaHrre raaa. Ifa oclr a6cqacC gApo BbrEeJreHo ,i(rrpEoii rloirocoft, a rloJryrer-Ib - Irrrpr{-
:rosofi. IIIxara paccroflHr4rr Ha ocfi a6cqucc o6qaE AJrE Bcex cocraBJr.Elonlr{x
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Pnc. 4. Oronqanr.re

Horopafl HerlJroxo trpeAcraBJrfler IlBMeHeHr{e Mancr{MaJrbHofi BeJrr4qr4n},r paAu-
a.irruofi cHopocrrr c cos 0.

Ha ocuosaru{r{ Boex AeB.Err{ pacnpeAeJrenr.rrt pa4lranr,nor? cxopocrr.r B rrET-

rye (cu. puc. 4) 6r,rno rocrpoer{o orHocr{reJrr,Hoe pacrpeAeJretute Vr (r)lV,*o*
(puc.7). B xaxrqolr cryqae Ba eAr.rur{r{y upuHr{MaJraob oBo.E AJrrarra 7inax, paB-
Hafl paccTo.flHl{ro oT rle}rTpa trflrHa Ao MaKcrrMyMa cr(opocTr{, a 3a e[r{Hrrrly
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Puc. 6

48 /0 cos 0

tz, (r)/ 1
l0

qB

46

0,4

0 2,4' l/rmt,"4,7 4,f 47 4,t cos 0 r,4 4E 42 /0 2,0

Ilrru. 5 Pttc, 7

Pnc. 5. I4altenenue Mar(cI4MaJrr,HLrx BeJrrrq,n,, pa4raam,uoft n, ?), aBr'IMyraJrr'Eot 7a (r)

rr Beprr,rfiaJrr,Hoii n a4pe nrrr:aa V, (r) cocranng1olqllx cfiopocrlI B saBl'lcl'IMoctu ot cos 0

To.rHaM[ rr Hpy?fir{aMr4 rroraaaHbl qannr,re na6nroEeglrfi

Pllc. 6. trlsMeueu11e c cos 0 paccrofiHr4E or rlerrpa rrrrrlra Ao Mar(crrMaJlr,Holi nenr'ruuurr pagu-
a.nsuoii cHopocrr.r

I{pyH{Hu - EarrHrre na6nlogeuurt

Pttc, 7 , tr{giueuenrae oTrrocr.rreJrbuoft.selrrtql4ulr pa4raa6,uOfi cnopocrl4 n\tV, max B IIfIr-
Ire or orHocr{TeJrbrroro paccroxur,ra r/rau*
ToqfiaMu 1ralrecerrbr Aanstre naQ.nrogeuufi no Dcenr ,[eDsru paclpeAeJreHrrflM, nprrBeAeH]IbIM Ha pfic. 4,

ir cnJrorxlror-r rr4Hileil - cpCEIIuIT x o[,

CHopOCTI{ - Oe M&I(CI{MaJILH9g BHaqeHIIe Vr^u*. Tax XaX pacflpegeJleHl{fl Ha

puc.4 orlroc.src-fl H paBIIEIM yIJIoBbIM pagcrofHl{.En 0, to Ha OcIIoBaHfittpttc.. I

Molr{Ho BaKJrroqr{Tr,, sTo c uBMe}Ie}rrIeM reoMerpuqecHofi Bblcor},r (I4ilu CoS 0)

MeH.EJraCb ToJIT,HO BelLIsI,IHa paALIaJILHOft cHopoCrII, a pactrpeAeJlelll{e ee rro
nrrrr-ry ocraBaJrocb B ocHoBHoM troAo6HBIM.

4. O6cvxtlerrl,re peayJt'Taroll

3a 6o.irnruofi nepr4oA r{ccJreAoBaHuft 4elrxeuuft raea B rrflTHax Bcero JIr{Itrb
B AByx r{croqHr4Hax orMegaJrocb, qro AJr.E o,4Horo.rIflTHa B [3] r[ AIrfl Tpex B [21]
paAr{aJIEr.ra.E cocraBJr.frrou{a.E cr(opocrl4l cocTaBJI.EJra 6-B nu/ceE' floSToMy
CTII4TaJTOCL, qTO tr.ETHa, B I(OTOpbIX CHOpOCTL ABI4)I{eHIIS raBa AOCTIIIaeTTaHOTO
Brraqeur{.fl,- qpeahr,rqafiHo peAnoe .EBJreHrle. Cornacno HarrrI4M r4ccJreAoBaHI4.nM
paAr4arrbrra.E cocraBJrflrorqafl cnopocrn 6 n,m/cerc - xapaKTepHa.E BeIIl{quHa
.AJrfl AocraroqHo 6orb[rlrx trEreH. Ognaxo oHa oseHb 6uctpo y6rrnaer c trepe-
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xo,qoM s 6oree B6rcoKr4e crrot._ rr Ha Br,rcore, coorBercrByloqeft ynroBoMy pac-
CTOEHI4IO OT I{eHTpa COJIHeqHOIO ArICHa, paB}ror{y ,- 63o, CocraBJr.freT BCerO
l.umr, I rutto/cen. Bug pacupenelreHutr pagna.,rr,uofi cxopocrrl B rr.rr?He trpa11rrr-
TIecHI'r He MellfleTcfl c BlrcoTott, xora caMa BeIl4qr{r-ra CxopocTrr r.r rroJro)r{egtre,
ee MaKcr{MyMa r{SMeHtlrotc.g. B cal,Iblx r.rry6oxrax cJro.sx rroJro]riegr[e Ma11cn-
MyMa paAl4anr,n ofi cfi opo crlr trpl{ xoAI{rc.E H a Buyrper{Hroro rp a}rr{qy tro JryreHr4..
C nepexo4ou r 6onee Bbrcoxl{e c.irora {orocseprr rononreHue uanctrMyMa cABr{-
raerc.fr n sHeilrefi rpaHlrr{e troJryTeHl{. TOm,Ho arrrM Mo}r{Ho oj,sscttmtb pa3-
HorJracrle, 6r,rryroqee B J]rrreparype [o AaHHoMy Borrpocy.

Cuilosrre lrvn!ilu Mar]rrrruoro tror.fl tr.srra o6usHo npe4crannarorc.E B BrdAe
pacxoAflu{eroc.fl Beepa. Ecnra upeAuoJro}fir{rb, qro MaHcr.rNryM palrraJrbuoft cno-
pOCTII Ha paBHbIx BbICOTaX B IIflTI'Ie npI{xOAI{TCf }Ia o,qH[I LI Te ]I{e CI,IJIOB},Ie JII{-
HI{tr trOJr.fr, To Ha ocHoBa}ru[ Hamlrx Ha6,nro,qenufi lroxlIo oqeHllrb yroJl pacr-
nopa tp crrJroBbrx tmlg'ufr. Ha [annoft Bbrcore B [oJryreHr4 rr.firHa. trIa reolrerpra-
qecnllx coo6paxieurafi naxo4ranr, uro.

Lgp = Lr/Lh,

rge Ar - r{BMeHe}rrre c Bbrcoroft uororxe}rrd.s MaHcr{MyMa pa[rraJrruofi cxopo-
crrr, a Lh - coorsercrBvrorqee rdtsMerreHr{e Bbrcorhr.

B lraurem cilyqae nau6onrruee BrraqeHr4e Ar : 5000 rcn. Ec,ru Baflrr, coor-.
BeTcTByIoqee eMy I{SMeHeHI4e BbIcoTL,r Ah ropa4na I{ecHoJrbnt4x coTeH r{r4Jro-
MerpoB (6olnruee sHaqeH[e Lh apng Jrrr Mo]r{Ho 6parn couracrro Mo,qeJrrr tr.rrr-
na [t9l), ro sHaseur.re yr.lra noryqaerc.fl onono 80". Tax qro pacxorr{Aeur4e
clIJloBbrx J[nttufr. troJr.fl c srrcorofi troryqaerc-E oqeHb crrJrr,r{brM, Ho oHo r(aqecrBeH-
Ho B naxofi-ro Mepe corrracyerc.E c peayJrbraraM[ r{ccJre4osaHr.rft Marrrr,rrHoro,
troJr.tr ororo wlr:r.a U7l.

Pacnpe4e;relr[e asr,rMyra;rnnofr cocraBr.srou{eft, naupannennoft uo qaco-
nofi crpenxe, B rr.srHe rroHa3lrBaer, qro c uaz6o;rr,urefi cxopocrr,ro Bpalqarorcfl.
CJIOII, HAXOAfltr{UEC.g B OHPECTHOCTI{ TPAHI{qI,I TEII], - IIOJIYTEHr. COCTASI.EIO-
u{a.s rroqrr.r He Merr.EeTc.E c Brrcorofi. Cpe4uaa r{B Maxcr{MaJrr,rrrrx BeJrr4qr{Ha
a3r{MyraJrbHofi cocrannaroqeft oxorro I rcn/cerc. B ro rxe BpeM.fr paAr4aJrr,Harr
cocraBr.sroqa.E cr(opocrr{ 6rrc:rpo y6unaer c trepexoAoM e 6oree Bhrconr{e cJror{.
3ro uoxter trprtBoAr4rb n roMy, rrro Ha nexoropofi Bbrcore o Soroc{epe aar{My-
TaJrr,Ha.rI r'r paAI4aJrbHafl cocTaBJrflrcIr{rre cTaHoB.fITc.tI paBHbIMI4, XaK aTo I4MeJro
uecro 16 u 77 .YII, B peayJrbrare uero B arl4 Arrrr ua6nro4enr,r.rr fioxaaaJrr,r crrJrb-
Hyro BaBlrxpeHHocrr, 4nuxennft raaa B tr.ETHe. Orcyrcrnrae cB.EBr{ Mex,qy paAu-
anr,uoft Ir aBl{MyTaJrrnofi norruoueuraMr{ cxopocrr{ orpan[qr,rBaer Boar,rox{rrocrn
o6t,nuter-ns aarrMyraJrblrofi cocrasr.flrorqefi trpflr\{brM aoa4ericrez eM cmfi [topuo-
Jrr4ca Ha pacrer{arcrqvitcx or r{eHTpa tr.ETHa raa.

Beprr.rxanr,uaa cocTaBJr,Erorqa.s cxopocrrr, HatrpaBJreHHaa n ury6r Coluqa,
EeTHO BIJflBJIfleTCfli HOrAa IIflTHo HaxoAI{TC.fI Ha yIJIoBoM paCcTo,EHI4tr OT IIeIIT-
pa corHeqHoro Ar{cxa, }re trpeBbrruarorqeM :L20'. Har.r6olrurafl cnopocrb otryc-
r(aHr{fl raaa B ,{Ape cocraBJrfler rrpr{Mepuo 0,6 nn/cen.

B aannroseul{e trprruorrry cBolo rpr{BrrareJrr,Hocrr, axaAeMrrxy A, B. Cerep-
HoMy Ba o6cyx4euze p.EAa Botrpocon, H. 71. Pafixosofi - aa rroMon{b n o6pa-
6orxe gauurrx na6.nro[euufr n craprueMy r{H}r{eHepy-[porpaMMr.rcry r. A. rtbs-
noroft - Ba rrpoBeAeur.re pacqeroB ua 3BM.
X'Iapr 1976 r.
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AHA[EMUfl HAYIT CCCP

Irt BB E crrtfl- ItPbIMc Ito rz A crpoo14 Br{qEc F( o rt o E cEpR.\,r o plrIr
Tou LVII, 1977 r.

MATIII4THbIE IIOJIfl
m coECTBEH[rbIE [Br{?r(EHr4.fr coJrHEqHbIX IIflTE}I.

lI. IPYIIUA Ni 420, OltTflEpb 1968 r.

E, Raulrau

B cnorxroft rpyrrfie rsren J,ii 420 c 20 no 27 .X 1968 r. Ha oc]roBaHilr{ rapr npogonr,nori
11 fiolepeqHoii coctarrsroqrlx Marrlrrrroro noJr.s, rroJryqeHr{brx r Hprrlrcxor-r acrpo$i,r-
au'recnoft o6cepraroprrlr; r.r cepflrr cEr,rMnon coruqa, cAeJrannrrx n re;1nofirar.ruec-
rort o6cepnaroprrrl B fie6peqene (Berrpr.ra), 6nro npone4eEo cpaBrreurre ABr4]fiegr{fi sAep
rlrrrerr co crpynrypofi Marrrlrrlroro norn. Co6crneggrJe ABr.rxterrr,r.rl cpaBHr,rBaJrl4cb rr co Bcrr6r-
IlIe'rHoft aRrtr{Brrocrt;Io B rpy[[e. Hai;i4erro, qro r-flrrra s rolosuoii u xsocrosorl qacrfix rpy[-
rIIJ ABr'IraJIr4Cb XaOTr4qHo orrrocr4TeJlbr.ro fiollepeqlloro MarHr.ITHOrO rIOJrfi, HO B TO ]ne BpeMfi
B cepeAI'IEe rpynrrbr' oRoJro HyJreBofi .nllnrara npoAoJlbroro rloJrfi, HarlpaB;reruae gnraxtenuii xo-
pomo coBlaAaJro c HarrpaBJIeEr{eM rlo[epeirEoro norg. Orto.rro ny;rerort ilfiHuti tr y fiflTcH
c 6rrctpr,rlr ABr,Ilr{eHI4er{ na6.nroganca a{{exr ((Bbrr-rrrr,rBaur{fi)) Marur,rrror.o rroJrtr Ba ABLrE{y-
rqr4MrrcE rrfiTlraMI4.

Canrre rvrotqnrre Bcrrbrmnlr B rpyilfle na6rroga.nl,rcr, or(oJro rlrrrra c caMbIM 6rrcrprrn gwr-
,I{eHI{eM. B uexoropux cryrla.sx ua6.trogarocr, ABrr}r{eur.re rrsreu B cropogy Bgnhlrrre11.

MAGNETIC FIELDS AND PROPER MOTIONS OF SUNSPOTS. II. GROUP 420,
ocroBER 1968, by B. I(atman.- In the complex group of sunspots No. 420, the 20-
27 october 1968, on the base oI maps of longitudinal and transverse magnetic field compo-
nents, obtained at the Crimean Astrophysical Observatory, and a series of photoheiio-
grams, obtained at the Heliophysical observatory in Debrecen (Hungary), the proper mo-
tions of the umbrae were compared rvith the structure of the magnetic field. ihr prop...
motions were compared rvith the flare-activity in the group too. It rvas found, thaf spots
in the p and f ends of the group moved randomly rvith respect to the transversal magnetic
field, but at the same time in the centre of the group, around the zero-line of the longitu-
dinal field, the direction of movements nas in good agreement with the clirection of the
transversal field. Around the zero-line and in the case of spots with largc proper motion
the effect of <rstretching out> of magnetic field behind the moving spots rvas observed.

The greatest flares in the group occurred in the vicinity of the spot rvith the greatest
speed of proper motion, and in some cases movements of spots in the direction to flares.
x,ere observed.

Hacroaqaa crarb.tt trBlrfl.eTcfl upoAoJr?fieu[eM Easarbrx pauee r4ccJreAoBa-.
rrr4ft rro Aar{}rofi TeMe, rrepBr,re peayJrrrarrrr noropbrx ouy6.rruxonaurr s [1]. B
r{oHr{e oxra6pa 1968 r. Ea6rroAaracr, cJro}r{Ha.E rpy[Ila tr.EreH Ni 420 oo 6ror-
Jrererrro <Co,[uesHr,re AaH]rr,reD (L:240", B : +16"), B noropofi trpor{cxoArr-
JIr{ CI{JrbHbre trrSMeHeHI{ff, noSTOMy OHa trpeACTaBJrfiJra r{}rTepec AJr.E r{ccJreAoBa-
HlIn co6crBeHHblx ABI{}KeHI,Ift rsrea. .(rn 4aHHoft rpyrnu rdMeJrr{cb aarrr{crr
rrp-oAoJrbHolo I{ nonepeqHoro MarHrltrnHx noreft B Terreur.re 6 gueft, [oilyseHEr,re
n Itpuucxor? acrpo$uazqecxofi o6cepnaroptrr4, lr lorrr,mafl cepvfr. {ororpa{u-qecxrax^Ha6rroAeHrlft ncero Ar.rcna Co.iruqa B r{HrerpaJrr,HoM cBe;e ,6tiw
x3750 A, c4enanubrx B reJrr.rosraalruecxoft o6cepnaropufi Beurepcxoft axaAe-
Mr{r,r Hayr( n .(e6peqeue. oororpasaqecHlIe na6.,rlogeulrf [epeKpr,rBaror Becb.
ueprroA trpoxo?fiAerrrr.E aKrr{BHofr" or.xracru tro corHeqHoMy Ar,rcHy.
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Mareptran ua6nro4enr'tii tr ero o6pa6or:na

Sauycr,r 1'rarrrl{rlIoro no,nfl 6lrlrra 11o71yqeH],I corpyAllllgauu HAO 24.-26.X
1968 r. B JrI{IrI{rr Fe I I 5250 A Ira Benrop-I{arnurorpatpe }tAO [2] s peaiuMe

oArroBpeMetriIoft perItCrpaIUII{ BCex rpex Ho}IloHeIIr MarHI{rIIoIO uonn [3].
Ilpynua N 1120 eanuco,r;a.,tacb 2l .X 3 paaa, 22 u 23.X ro 2 paaa, B ocraJIbIILIe

d; - ilo oItHoMy. Cxarrr,rponaurre Berrocb no rrarpaBJrenl{Io cyrollHofi-ilapaJl-
neJrr.{, paccrofl}rlle rreir{Ay paapeaauu 6rrno (i"7, 

-n1;.cota 
rqeJrr{ 9",2. Otc.tetrt

c Ar.ratpaN'i;'rillilx Jletrr olrI{NIaJrI{cb qepe3 Ha}r{Able 3",4 I{ c rloN[otqblo ]IeToAoB,

,rprrncfiorrrrnrx s [2,4-61, 6r,rnu nepeBeAeubr B N{arIrI,IrIrLIe IroJItr. Co6creerlrbre

ABllirterl],rfr IrETerr onpel(eJr.aJrI{cE, rlo cHI{r,IHalr Colrrtla, rloJryqe]rilbrM Ha SoTore-
Jrr{orpadre l-e"nrro$lrelruecxofi o6cepnaroplrn BAIL YcJroslafl rlonyqsllv, cIII'rM-

Hos ro[po6rro onucarrLr s [1]. B xa.recrse {otorl]adru'recxoro N{arepr{aJra

BAeCr, r{cIIoJILBoBaJII{cb IIe roJIE,I(o IIJIeII}tl[ 'l'I{ra Kodalith (cu. [1]), no u
frJracr1rgnlt rl,Ira Gevaelt Aviphol paBlrepoNI 14 X L4 ctt'z. !\aLrLrarl r.ttacruHHa
trecencn6l,lnlrBoBaIIHafl, t{ c npu}IeI elrrreN,I }HeJIToro crer(JLaII}Io ro cnetodxtllr-
pa rtrrra Sc[oLL GG ll cnnNrr(r{ Co.rrnrla rroJryqarcrctl B [oBo.]rrllo yBItoM crler(T-

pa.rrElrolr rrr,rrepBaJre B cr4Hefi o6nacrn cler(Tpa. CsoAxa Ira6JIIoAareJIr,Horo N{a-

'repr{aJra Aaila B ra6rl,I4e.

I{lrclo

Eara, 19S8 r
rTJracrrrHor( InreHoR I niren lr'r3MepeHl'rl'{ I raprllll

20.x
21.X
22.X
23.X
24.X
25.X
26,X
27.X

6

6

4.t

14

6

10
6

6

86

4,27

268

308
1.52

t64
47
29

2

2

4
2

6

5

2

4

IT
L7

ZLL

L5

13
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4

0

3

2

2

t
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L

0
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Ilpllroyronbrrbre HoopAr{rrarr,r rrrrreu B rpyrrfie 6r,Irlr onpe4eJre]IbI r{3MepI{-
TeJrbHbrr,r upu6oponr Ascorecord 3DP c rosllocrbro 0,01 nn, AaJree I{3 orrrx rraMe-

peuurt 6r,r.rrlr nr,r.rr4cJrerrlr reJrr{orpatfrrqecHue Hoop4rrlrarlr rrETe}I B cl{creMe
I{eppr,rrrrrona. Ttrx HaK Aarrrra.rr rpynna rrrrrell }Ia6JllolaJracb B oxrfl6pe, Hor,ua
urrcura Co.rtnqa rraA ropr{3onrou 6r,rra n 6o;rruurncrBe cryqaeB },Ier{blrle 30o,

B rrporpaNrlre o6pa6otnv 6t;tt npeAycNlorpeH yqer 4r'r{$epeuqua.rtsuoft pes-
panqrrr.{. (B t1] glr{rpepeurqr,raJrbrraff pe$paxqun He yqurbrBaJlacb, rlo rrctroJll-
BoBaJlr{c6 ToJrbKo re rrJracrr{rrnu, Ha Horopblx lrBo6pailteIlue CoJIII{a 6turo uo-
,rIYqE[O IIA BIJCOTE, IIPEBbIITAIOqEft 30".) IJPU OTOiTiAECTBJIEIIIIII [,'ITE}I OTO AH'I
HO Arrro [pr4rrlrMaJrr4cb Bo B]rr,rr,rarr]Ie I{x IroJIo}nelrl{e, IranpaBJIeIrIIe ABr{}I{eIII{f
Ir Marrrrrrrrafl rroJrflprrocrr,. I[aHHr,Ie o NTaTIII,ITI{ofi no.ntpnocrrr rrflTerl BStrrbl r{3

[7, B].
Orun6xa rraBelle]rlrfl r{ Toqr{ocrb rroBTop.aeNloc]rtr oAIIoto r{BMepeurrfi upI{

LrBMSHeHrrr4 rroJrolrteflr.r.tr rrJracrr{rrxr{ cocraBJrrrJIa 0,02-0,03 reJrr{orpad)I4rIecHI4x
rpa4ycrl . Ognaxo B neppr{rrtrorroBcnr{x noopAr{rrarax rrflTelr ocrarlrrcb Jrer(oro-
prrle ctrCTeL{aTIIaIecHIre oIIII6HLI, trpllMeplro 0o,1, noropbre oTsacT[ cBfISaIIbr C

fuo.o"e.,rrorpa$ou (rrIyrr.re, IIeroqllafl ycralloBHa oceir v r' n.). IJa rpa{uxa-x
BaBlrcrrMocrrr I{oopAr{Har fi.sreu (urr.rpora r{ 71ollrora orAeJlr,Iro) or BpeMeIIlI IIa6-
nrc;1eulrfr arr4 cllcreMarualecxr{e ouu6x].r 6r,rnu xopouro Barlerlrlr B BrlAe cr{cre-
il,rarrrqecxoro cyrorrrroro xo[a, Ha rfone xoroporo rrpor{cxop;tJrtr I4I{AI4Br{IIyaJrr,-

-r{6rc I,r3Merrerrr.rrr HoopAr{rrar rrflTe}r. Lna ycrpaneHl{tI cucTeN{aruqecxux oruu6oK
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rla arllx rpa{fiHax otrpeAeJI.sJII{cB trIrAI,IBrrAyaJrBHBre trBMeueHrrrr r{oopAr{Har.
tr.flreH Bo BpeMeHIr, a BareM r{B Hr{x - rpaeKroprr.rr ABr.r}rieHr{fi tr.fireH. O6rrs-
HO AJI'I YCTPAHE}II,Ifl CIICTEMATI4qECHIIX OMU6OX trPtrMEH.fIIOTC,tI XOOPAI4HAT6I
oTHocI{TeJrB}ro Kal{oro-ro cra6unnuoro, AoJIToHI[Byn{ero rrflrrla, rro B [agr{oMcryqae TaRoro ne 6rrro, fioaroMy trpumJ]ocb trprIMeH.ErE yxaaanurrfi nrrure
cnoco6 rpa{uuecnoro ycpeAneHra.E.

Bce araurr o6pa6orxra, rpe6yroque 6onr,ruoro o6relra Bbrsracr1arerr,Hoft
pa6orbr, BlrrroJrrr.EJrr4cr ira 3BM rura Hewlett - 

packard gB10 A re;ruo$r,r-
eu'recxoft o6cepnaroprau BAH ro ctreqlraJrbuo cocraBJrerrnbrr,r trporpaMMar\l,
ToJIbr(o Haprbr l{Boraycc npoAoJILHoro MarHl{rHoro noJr.rr cTpourrrcb BpyqHyro
I{B-Ba troJroMnr{ rpa{ouocrporrrerfl.

,{na :rouuofi npl{BflBnlt r(apr Mar}rurHoro rroJr.rr K reJrr{orpa$zuecxulr Hoop-
ll'rlraraM rrpr{Me}r.EJrcfl orrl4ca}IHbrfi n [1] cuoco6 ]raJro]r{eHrLr MarnrllT}rr,rx Hapr
Ha yBeiluqeHHrle Ao raxoro xe llacmta6a {ororpa$I{r4 coJrneqHrrx r.areu. Toq-
rrocrB trpl4B,fr3Hr4 rrpr{ Tar(oM cnoco6e cocraBr_sra 2-3", ecJrl.l rpytrtra Haxo-
[r{Jrac6 B npeAeJrax t 45t or r{enrparrbuoro Mepr{ApraHa.

Pesy.lt,ralrrr

Ha uecre rpytrnbr N 4?0 (L : 240", B : + 16o) n reueurre rpex o6oporor.
na Conuqe ua6,rlogatca 6ypnrtfi, IIo Roporr{oxunyqufi BctrJrecx ar(rr.rBHocrtr.
3a gna o6opora Ao Iro.sBJIeHI{fl rpynrrbr N 420 rra ee mecre nznaxoft axrrrBHocrr{
ue 6rrro. 3a o6opot Ao ee [o.rrBJre]rr{.8 rau na6rroAaJrocb Hec6oJrbr{o rpyr[,
oAHa tr3 r(orophrx (N 382) trprr rpoxor{AeHr{rr sepes r{eHrparr,nrrfi *.pr[ruH
Eaqara pa3Br4Barr,o.E, Iro r{e Aocrr,rrJra 6onr,ruvx paSMepoB. B arofi sorre aHTrlB-
Hocru rpytrtra N9 420, [syrreHfieM xoropofi lmr aanzuaeucq, Boarrrrr(Jra na o6-
parr'rofi cropoHe Ar.rcHa. Ilo.ssuflacF oHa Ha BocrosHoM Kparo AucHa y)r{e Ao-
craroqHo paarrzrofi vt clr',ntnofr.. flocte trpoxoHr[eHfi.s qepe3 qeurparr,urrft Me-
puArraE crana 6r,rcrpo pactraAarsc.a. FIa oroM lKe Mecre B uocne4yroqenr o6o-
pore BoBHI{r{Jra otr.fir}, ne6omua.s rpyfltra rrflrelr N 455 o MaHCr{r{yMoM rrJrorrlaArr
or(oJro qerrrpaJrr,Horo Mepr{ArraHa, }ro Ha SalaAHoM Hparo ona 6r,rna yffie eJre.
BaMerHa' r'r Bo Bropou o6opore trocJre rpynrrrr Al! 420 nranaxofi agrr4Bgocrtf
B groM pafione ne ua6lroAaJrocr,.

Pacclrorprau HeMHoro no4po6uee paaBr{rrre rpytrnbr N 420 Bo BpeMfl trpo-
xo)r{AeHtr1 q_epe3 Br4Ar.rMoe noJryuapue co.rruqa. Ha puc. 7 roHasaE Br{A rpyr-
nw21-26.X, HorAa trpoBoAr,rJrr{c}, MarurrrHbre roaorepirru.s. Ha nocroqHoM Rparo
Alrcxa 18 u 19.X rpytr[a Br,rr.rr.rrAeJra xax o6rrqua a, 6unonxpHa.E, c xopomo,
paBBI{Tr,rM roJroBHbrM rr.ErrroM. 20.X a ,sApe roJroBrrolo tr.aTna tro.rrBtrJrr{cB cBeT-
JrEre.M-ocrbr, n 2l.x roJroBHoe .rrApo yE{e pasAeJrr,rJrocE rra rprr uacrn (agpa 17,.
12, 32 r,a pr{c. l), 3ru qacrr{ B uoc.rregyroqen gpo6lrnuci4arrumu, n caMr,rM
6orr,mulr .flApoM Jrr.rAr.rpyrcrqefi ro.napuocrz craro^14po s0. rpynua Aocrr{rJra
Mar(cr{Marr6Horo pasBrrrr.rs 22-23.X, [ocJre aroro 6nrCrpo craJra pactraAarbcfr,
26.X ona yx{e cocroflJra roJrbno r{B AByx sacrefi na ueclre naz6onee gor"o*r-
ByII{rIx IoJIoBHrrIx I{ xBocroBhlx tr.ETerI. B cepe4une rpytrrrbr tr.sreE ne 6rr.no..I\ 27.X xBocroBbre tr.srEa troqrr.r coBceM racu6anz, rro 2b.X otrflrb rroflBtrJrr4cr,..
Ha cre4yroqzfi 4eur rpynna y?r(e HaxoA,Jracb rra BatraAgou ruu6e tr tr.flrlraqerr(o He BBrAeJr.EJrrrcb.

Ha pzc. 2 uoxaaanrr ABurr(erlr.s .EAep B rpy[tre. Han ur4uo uB ptrcyufia,
s o6nacru JrrlAepa npeo6na4aer gnnxrenre, HatrpaBJrerrnoe Ha BatraA rr H aH-
Baropy. oco6enuo .flpno BBrpalr(eHa ara reugeuqraa y 6onrmoro ngpa 50 rr
y coceAHero c Hr{M agpa 58. Cxogurre ABu?flerrtr.E troRaBhrBaJrr{ coceAHr4e c ffA-
pow 50 6oree xoporr(olr{r4Byrrtrrre fl,qpa 56 , 59 v 71. ll:rrrepecno 6rrno trpocJre-
AI4rr, ABrrH{eHr{s ocnoJrnoB .EApa - 6r,rsmero rrtrAepa rpytrrrbr (11-19, 32, 33).
lro Zl,X o,r{ }raxoArdJrr{cr, B-o6qeft troJryreHr{, ime 2i.X troJryre*r,' oapo iz
(noc.ne leJreHr{.q 13 w 14) coeAr4nr{Jracu c oonyrerruro .flApa d0 , nnrwa ll ,' 52 , JJ
Br,rAeJruJrr{cb B caMocro.EreJrbHbre. flgpo narua -/-/ trpo[oJr]RaJro Apo6urr,cs,
fipl{qeM 4O 4pO6;renr{.8 oHo coxpaH.EJlo HatrpaBJreHr{e ABz}fieHr{fl Ha safraA,
rrocJre 0roro efo ocnoJrr(rr ,qBr{raJrr4cb coBepmeHr{o 6ecuopa4ouuo. Menxue .figpa
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Puc. l. Bapracorrnr'r rpyrtnbr J$ 420, cAeJraunbre c Sororpa$rft
HaBepxy fiaE{Ebrit pa3 yHa3ar{br Aara r,r Bcc}flrpHoe BpeMrr lloryrleHuE cIItrlII{a. I{nr[paulr ooo3llaqcllbl
gApa II.ETCII' HOOpAUHaTLI ]tOTOpblX I{3MepflJII{Cb

Melr{Ay AByMfl 6otr,nruulr tr.srHaMlr ne4yqeft (S) uonrpuocrz (32, 33, 37-
ABtrTaJII{Cb, uo[o6no slpy 50, Ha IOIo-Batra4. SacnyxuBaeT BHI4MaHI'Ifl IIoBeAe-

rrrru sApa 72 a ero 4nyx ocxonxon, 73 n 14. fl.apo 12 20-u 21.X flsrryarrocs'
n <o6parnoM)), r. e. B ceBepo-BocroqlloM, IIarpaBJreHI{u. 22.X ouo paa4enu)
Jrocb Ha slpa 13 n 14 v ero IIoJIyreHL craJIa cotrpl4nacarE,Cfl C noJlyrellblo'
agpa 5(), B resenue erolo AH.E ABI{}I{eHI{e sqep 13 u 14 nsuelawJlo HatrpaBJIeHI{e-

B uocne4yrcqrre AHII s[pa 13 u 14 naxoggrcfl" B o6qeft IIoJIyreIIr c agporr.t 50
Lr I(X [Br4]neHI{e }IanpaBJIeIIo To}ile Ha 3atraA, }IO cO CHOpOCTbIO, HaMIIOIO MeHI;-

mefi, uert y rr4pa 50. Ila.IzHar. c 25.X nnpo 14 npagruqec1II ocrauoBl{Jlocb,
tro3rolry ABI{?ttym,ITe0.fI cpaBHllrennuo 6uctpo s1pa 50 u 58 4ocurrnv ero vr-26,

2l .X o6pazonio, oAIIy not\{raxrr{yro rpynuy .sAep c o6r1eft lonyteur,ro. 23.X,
rrocJre coupr4r(ocuoBeur{.fl uonyreneft, rr.E[po 50 verur;ro r]alpaBJreHr{e ABrr}ne-
Htr{.s, HaH 6ygro <o6xogflD flApa 13 v 14. Tanofi }I{e xapa1rep ABIa}IteHI{fl IIoHa-
BbrBaJro coceAuee c HI4M n4po 58. Srra rnsMeueHl{.s Mo}I{}Io [pocJIeAIrr[, na prac. I
u 2. B cepeArrrre rr xBocroBofi sacru rpytrtrr,r ABurr{erlu.s n o6rqem xaorl4q}Ibre,
Ho lrenoroplle BaxoHoMepllogrr{ ua6nro4arorca. flprauepllo Ao 22.X uo'mrl nce'
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.E[pa B DTr{x qacrflx rpynubl HeSaBI{cI,rMo

or r{x MarEtrrrrofi trOJrflpHOCrIlt [BIrraJII{Cb
IIa BOCTOItT 3a I'ICKJIIO{0HI40N{ TOJIE,I(O Ma-
JrerrbRoro tr.Erlra 4. 22-23.X ABI,IiIieIrI{.fl
BCeX IIflTelI r{3Me}Iulr{cE, Ha o6paTrILIe u
II,ETIIA B XBOCTOBOft SACTI,I TO}tiE CTAJIII

ABI{rarLC.tr lra Sarlafl. 3ra ren4enqlla co-
xparr.sJracb Ao Kol{ila r4sMepeHr{fi .

Nlarnnrlra.a crpynrypa rplnnl{ B oc-
rroBrroM 6bIJIa peryJr.flpI1ofi 6uuo.rrrpnofi
(nugupyroularl rloJrflplrocrb - S), uyleuaa
JTI,IHI{fl npO[oJIb]IoIo IroJItI UpOXOAI{JIa c
ceBepo-Bocror(a Ira roro-3atraA, ognaxo
2l-23.X [poI{BoruJII4 HeHoropr,Ie orHJIo-
HeHr.{fl oT peryJrflpnofi crpyHrypbr, I,I I{N{eII-

rro B 0rr4x necrax rpynnbr Ha6ilIoAaJracb
sHaqI{reJIbHarI aHrl{tsHo Cr]l. 27 n 22.X s o6'
Jr a cTr.r r o r o sH o ft rr o II.s pII o crl{ n p o Ao JI r,II O r O

rroJrfr, T. e. Melr{[y .EApaMIr 4 U 70,I4MeJICrr
rry6oHufi BaJILIB floJ]fl xBocroBofi llorflp-
HOCTI{, XOrOpr,rft IIOCTetIeIrIIO BbITeCHflJICfI
oH pyil{ arorqrlr{ ero rro JreM ilp ollr{B orlo Jr o}ri-
Hofi roJr-spHocru. 23.X rla nepBofi Kaltre
r{arrrrrrrroro rroJr.fr ua6;nroqalcn roJrLKo
He60rbrrofi ocrpoBoR rIoJt.rI xBocroBoft
rro Jr.E prro crr{, xoro pr,rfi eJI e npo c Jle}ltrrB a JI-

c.E Ha c;re[yIor1efi Hapre roro )I{e Alr.fl.
24,X v.ar:.r-wrlrble rIoJI.E o6ezx rloJrflpl{o-

2' 77a/ lL

oxmzlVt /168 z.

Pnc. 3. finraxertra rsr:r.a 47 orroclr-
TeJrr,Ho cronoiinoro B Te Arrrr rttfi:r,a 60

ToqHu [peAcraBJrHror oAHo r{BMepeHrre

creft B rpytrfle qerHo pa3[erenrr. fl4po
41 (xnocronofi noJrflpHoctr,r) uaxogr{Jrocb B EroM ((BarII{Be)) 14 c 2l ua 22.X
((BbITaJrRr4BaJIocr,)) r{B o6flacru IroJr.E rrporrrBotroJloir{Hofi c uult rroJrflpl{ocTl{.
flgpo 41 r{Merro caMyro 6onr,ruyro cnopocrb co6ctsennoro ABI{}IIeHI{a (170 nlcerc)
rrB Bcex r{BMepeHrrlrx B rpytrfle, Puc. 3 fioxaablBaer ero ABl,r]r{eItr{e orlrocl{TeJrb-
Ho rroqrr{ rrerroABr{H{rloro B re AHr.I flApa 60. Puc.3 Aaer t{ Ilexoropyro ran{opna-
qtlrc o Toqr.rocTl{ rTsMeperrrrblx rroJro}r{eHl{ft, raH r{an Ira IIeN{ IIaHeCeIIET BCe I,I3-

Mepeur{fl 6ea ycpe4nenufi.
Ha upuuepe flApa 41 npoctentr{Baercrr }ra Marrrlrrlrblx Haprax rlepepacnpe-

AeJrer{r,re Marrrr{Trroro rroJrfr B npoqecce [BI{)r{eHI{.8 rIflrHa. Xo,nu upo4oJI],Horo
Marl.rurHoro rroJr.E orcraer or rl.arlla nplrMepuo n.a 4-6" (6onee roquoe otrpe-
AeJreErre rreBost,rolr{Ho rrB-Ba (ArrcKperHocrrrD Hapr }rarHrlTrroro nona). Ha riap-
Tax trotrepeqHoro noJr.E BrrArro, trro nofiepeqHoe Marr{u'r}roe fioJre trepe[ ilrrrHoM
Har{JrorreHo no[ yrJroM - 40-50" r( rpaer(ropr{u rrfrr}ra. Iloc,ne trpoxo}r{AeHl{.ft
tr.ETIra 3a I.rI{M IlolepeqHoe IrOJre cTaJro [orlTr.{ IapaJIJreJrbI-IbIM TpaeI{TOpIrI4, qTO

coorBercrByer orrr{carrHoMy B [9J erfSexry ((Br,Ir.ErI{BaI{I4.4)) crlJroBblx JII{IIIrfi.
TaHoe .flBJrelrrre ua6;nroAanocrr IIe roJrblto Ba rr.firllom 41. LIa pvc. 4 Ha Kapry
trotrepequrix MarHr4rrlr,Ix uonefi Hallecellbl Tpaer(Topl{rr .flAep, rrMeloulux 6oll-
rtroe ABr{}r{eulre (6o;urrue 0o,3 sa cyrru) B grr{ AIII{. flpaxrr.ruecnl{ AJIrr Bcex rlflreH
Br.IAr-ra nogo6naa Kaprr{Ha lrBMerre}rrrfl oprreHTar{r{u N{arIII{THoro rroJr.E, a r{NIeIr-

Ho: Ba rr.ETIroNI lralpaBJreHl{e rIoJIfl flyqrue coBtraAaer c rpaexTopuefi untua,
treM [epeA HuM.

.I{;nr nrrnue}rrr-E cBEBrr Me}r{Ay HanpaBJrerrrreM ABrl}rterlltfi nlrrer't r,r opr{eH-
raqlrft uotrepeqHoro N{arrrr{rHoro troJrrr crpor{Jrr{cb rrrcrorpaMltbl paclpenefl,e-
Hr{.a yrJra c[ Me]r{Ay arr{Mlr HarrpatsJleHl,Lnrulr, OnucaHr{e MeroAa Aalro B [1]. Ifa
rr{crorpaMMax Br{AHo, qro flApa ronosnofi I{ xBocroBofi 'ractefi rpy[[],r ABII-
IaJII{Cb XaOTHSHO IIO OTITOmeHI{IO K OpI{eHTaIII{I.I IIOIIepeqllolo MarIrrlrHOIO IIO-
Jr.E. Ognano .flApa or{oJro nynenoft Jrr{rrr4r,.{ [poAoJIbHoro Nlarirr{T}Ioro rroJLa
(puc. 5 u 6) 4nr.rranrrcb trper{MyrqecrBerrrro BAoJrrr cr{JroBLIx rruttfr., I{ Ba arr{r'lr{
II.ETITaMI{ rratrpaBJIeI{I{e trOnepeuuoro MaI}rLrTfIoIo troJIg ilyqme cooTBeTcTByeT

Aq-Lal
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60 9o"a

Puc. 5. fr.rc,orpauusr pacfipeAeJro- /Z
Er{ff yl'JroB cr Me}r{Ay rpaeRropr{.flMr{
rrrrrer{ or(oJro Hynenoit lnnr.rta }1 

,,

LT rrarrpaBJIeIIIIeM rloficpellHoro-Maf- I
III,ITHOIO IIOJIfi

a - orrrocrrreJrsno 6ylyutcii TIJaeHTopIIII /
trrreH; 6 - orHocilreflL,Ho ilpoureErxcii 4
,fpaefiTopr4}I rI.aTeE

0

Prac. ti. Fagnoctt, MeTnAy rl,Icrorpar[- -4
MaMrr paclpeAeJleHlrg yfJroB oTrlo-
crrrerrbuo 6ynyrqeit (pnc. 5, a) w
npomegnrerl (plrc. 5, 6) rpaenroplrfi -8
II,ETEII

0 ,70 60 90"a

lratrpa.BJrerrr4ro Irx TpaeHTopLIft, qTo rolr{e cooTBercrByer BbrT.flrI4BaHfiro Cr{JroBr'Ix
;rrtr]F.],1.fr. Ba rr.Err{oM. lJru a{Senrbr MeHee .rrpKo Br,rpa}r{eHbr B Aar{Hoft rpy[tre,
qeNr B [1], .rro, Bepo.ET]ro, o6:n.scu.aercfl MeHr,rrr{Mrr ABu}fieIrr{.EMr{ B rpymle
N 420. Ha puc. 4nugtr.o, qro AJr.E rr.fireH c $onrruuuu co6crBeHHLrMrI ABIrE{errI{rI-
Nrr{ Bbrr.frrrrBarrl{e cr{JroBhrx JrI4Hr{ft rroJr.E 3a ABr\}nytr{I{Mc.E tr.frrHoM Bblpl{coBbr-
Baercrr 60,nee or.rerfluso,

Co6crseuHrre ,qBllir{eHr4fl B rpyrne N 420 cpaBHr.rBaJrr{cb raru{e c ee BcIIbI-
fieqHofi ar(Tr{BHocrbto. ,(auur,Ie o Bcrrbrrrrxax BB.ErbI ua [10] . B rpyune ua6nro-
[aJrocb Muoro BCrrbIIrIeK, rcero 118, Bxrrosa.s cy6Bcnr,Imxtr, cpeatr HoroIJr,Ix
22 6alra 7 w 3 latlna 2. flepnaa Bofrbrrrrna 6al,na 2B lporaoru;ra 16.X Ha Bo-

crosHoM Jrr{M6e, KorAa trflreI{ erqe He 6r,r,;ro nu4uo. Sacnyrnnnaer BHrrMaHrrfl, qro

ABe OCTaJrr,Hr,rx BcrIbIIrrHu 6aJIJIa 28 ua6nroAaJrl{cr, 2l,X sa roM Mecre, rAe
trpo[cxoAr{Jro 6rrctpoe ABrr}r{eurre flilpa 41 r4 Ha6JrroAaJroct, BTopmeurre tro.ll.rl

xBocroBofi troJr.EpHocrr{ B o6racrE, troJr-E roJroBuoft Maruuruoft rroJr.Eplrocrl{
(pnc. 7). Ilocne eroro Bbrcona.E Bctrrrrueqlrar axrr{Buocrt, rpytrtrbl trocrelreHHo
yMeHbmrrJracb, 24.X na6rro4arvcr roJrbr(o ABe cy6Bcrlbrlrlnr{ 6an.na SF. 25.X
rpyIIIIa orrflrE' craJra 6oJree aKrtrBHoft rr B Heft trpor{3oruJro l0scurrmefi' 34ecl
I4IITepecHo, IITo BcE BCIIIJIIIHI{ npoIICxoAIIJIII JIA 3A[AA}IOfi CTOPOHE OT TOJIOBHOfi

{30
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Pttc. T.3apr,reorxa rpyfirrbr 21 .I 1968 r., Ha pr,rcyuor{ Earrecerrbr KoopAr{Earbr Bcrrbrr[en
na [10]
IuarcHLHr.Ift Hpecr - cy6Bctrr,rfltra, 6orr]rort - BcrrbflrrHa 6arra 1, ABortHoit Hpecr - Bcrrb[r(a 6anta 2.
3Beatro.rHr.I coorBercrByror }raJrolfteHuro HpecroI. Crpc,nxofi )Haaarro llBr4)r{eErre fltrTHa 41

N

Pr.rc.[8. 3apraconxa rpynnr,r 25.X 1968 r. co BcrrBlrrrxaMrr

O6ossaqeHr.rR Te H{e, qro lr ua puc.7

IrJrI,I xBocrosofi .racrefi rpytrnbr. Hauoltlu,l,r, qro rpyntra B Dro BpeM.E cocroflJra
trpaxruqecfir{ roJrr,Ho r{B AByx sacreft (r cepe4une rr.rrrHa rorrru ucuea,iru) u o6e
ETrr qacrrr ABl{raJrr{cb B BalaALroM rra[paBJreuur{, T. e. Bctrbrrrrr(r{ na6rro4anr.rcr
B roM Mecre rpyrrtrBr, B cropouy noroporo ABr{raJrr,rcb rrflrHa (puc. B). Cos4aer-
c.fl Btrerrarflerlr{e, qro rr;rrHa B rrpoqecce [Blr]fierrr{fl coa[aror trepeA co6ofi yc.ro-
Br{fl, KOTOphIe trpIltBO[rIT K BO3]rrrEHOBeHr4rO ApyrrTr{BHr,IX F,&ne]F.nft- orUerUlt,
qro ABr{}Herr[e ulrreu B cropony Bctrr,rrtrer 6rrno aaMe.re]ro par{brrre [11], xpo-
Me Toro, rdMelorc.E yHaBaHrt.E Ha cBflBr, co6crseHHr,rx gnnxreuwfi tr.flTeH c apyn-
rr{BnhrMr{ ser.e:rurwr U2).

3ax.[msenlre

flpo4onrxanocb rla ApyroM Marepr{aJre Haqaroe s Itl [ccreAoBaure co6cr-
BeHI{brx 4nrntenr,rft rrflreu B cB.EBrr c lrarHr{Trrr;rr{rr rroJrrrMrr. llo4rreprxAaercfl
BbIBoA o roM, qro tr.ETHa or(oJro uynenoft Jrr4Frrrrr rrpo4oJrb]roro rroJr.rrABr{rarorcfl

5* 13t

N

S

qgu*N

% +

S



trpu6rusureJrr,Ho rrapaJrJreJrbHo trotrepeqHoMy noJIIo I{ BbIr.srIrBaIoT Ba co6oft
cIIJIOBbIe IrUl]F.lrV. trOJLfi. HaMeqaeTc.s c8.fl35 Me)fiAy BCtrLImeqHofl aHTIBHOCTbIO

rpytrrrbr I4 co6crBeHHbrMrr ABI{}r{eHrI.EMI{ nflreH.- 
Ilpunoury rrcnpeHHroro 6taro4apuocr6 ar(aAeMnxy A, B. CesepHoMy B1

trpeAOCraBJIeHHyIO MI{e BoBMo}I{HocrE, pa6otarr, a ftprruCnofi acrpo{nauseCHoft
o6"epoaropur{ r{ rrctroJrbaoBarr, na6nrogarerrnrrfi uarepuar o6cepoaropl{I{ Ir

riayurooly-pyl(oBoAl{reJllO C. I4. fouacrcxy 3a IIoMoq,b I{ BHIIMaHue x pa6ore.

Anpenr, 1.976 r.
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Totrt LYII, L977 r,

OE I,ISMEPEHI4II MAIHI{TIIbIX IIOJIE}T
B ITP0TyEEPAHIIAX rr BCttbIIrIr(AX

OOTOT PAO I,IIIECKMM METOIOM

A. H.Itoraar,

flponegeuo r'rccJleAoBalrrre lroJrsprraarlr4olrublx ctrenrporpaMM B JIrrEr{r4 Ho Eecxonr,Hi.tx

aHTrrBELrx npory6epanqeB r{ Bcrrbrrrreft, rroJryrreunbrx c rrJracrr{Enoit }'14 v npnaruoft Bor.na-
croua Ea MECT [10]. Onpegereuur,re EarrpffE{er{Eocrri Mar}rrlrurrx nonert AJrtr AByx rrpo-
ry6epaaqer-nn6pocoa (250-300 ec) raxogrrc.a B trpeAeJrax oruu6on rrBMepeEr{E r{Jrr.r rre-

EaMEoro [peBocxoAfir rax. B gryx yarax (ua rlrrrr trccJreAoeannrrx) rpe?bero npoty6epauqa
BeJrtrqr4ra Ea[pfi?r{euuocrr.r rroJrrr Aocrrrraer 650-1000 ec. [nx pfiAa yBJroB BctrErrrrefi nar:i4e-

nn 6ommrae paBJrr.Hr.rfi B Rolrrypax nflnraft s cfierrpax flporr,rBorloJlorxnoft nonrpraaaqr{lr.
O6uapyxeuo, rITo Henoropble yBJrbr Bcrrblrrren cocroxT r.rB crpyr(Typnbrx oJreMeETot, fiMero-
qux paBrr,rsEyro [oJrflprrBaqraro. I{auepeua crerlenb rroJrfiplraarlrrr.r aMficcrttt n npory6epan-
qax r{ Bcrrbrrnnax, Koropafi B ps4e cflyqaeB o(a3aJracb cynlecrBeuuoi'r, O4uano rro AanrrbrM
ua6;rrogenuau rpyAro cAeJrarb otrpegeJreuuoe Bar{Jrroqeur'[e o xapar(Tepe rIoJr-Eprraarlrlrr
raa-aa roa4eficrBr{ff Ea rroJryqerruble pe3yJlr,Tarr,r Bep(aJr reJrecnorla, [pofBJrxrorqcrocfi B

qacr[rrrroM npeo6paaoraurar,r .nrauefisot troJr.Epragaqlrrr B KpyroByro ir uao6opor.

ON THE MEASUREMENT OF THE MAGNETIC FIELDS IN PROMINENCES
AND FLARES BY THE PHOTOGRAPHIC METHOD, by A. N. Koual.- The polari-
zed Hd spectrograms obtained with a ?ul4 plate and a Wollaston prism are investigated.
The measurements show that the field strengths (250-300 Gs) in trro active prominences
do not exceed significantly the error limits. The field strengths up to 650-1000 Gs for
some parts of the third prominence were founcl. The large differences of the Ho linc pro-
file at the spectrograms rrith orthogonal polarizations for some llare knots have been ob-
tained. It rvas revealed that some flare knots consist oi fine structure elements rvith dif-
ferent values of polarization.

The measured-degree of polarization of the prominence and flare emissions in somo
cases \rr'as considerable. However the phase retardation of the telescope makes it diffi-
cult come at present to any certain conclusion of the character of this polarization.

?Ielrepeuraa Marur{rrlbrx troJreft B trpory6epaHr{ax 6r,rnn naqarbr c rro}rorqr,ro
Marrrrrrolp a{on lr tror(a3aJrrr, qro Hatrpfl H{eHH ocrrr trpoAoJrr,Hoft cocraB Jr.r{rcqeft
MarHr4rHoro rroJr.fr B Hrrx [ocr],rraroT B HeHoropErx cfiyqa.sx coreH raycc tl-41.
Ho rax r(ax r(oHTyp utlnptt4, B r{oropoft BeAyrc.fl Barrucrr, cr4Jrr,Ho I{BMeHflerc.E
or rosn[ K rosfte B trpory6epanqe (uauen.serc.rr rroryurrpuHa I( ryqeBaa cHo-
pocrb), ro aro trpr,rBoArrr r( cyqecrBeHHbrM omr.r6r{aM B otrpeAeJreHr4u BeJruq[Hr,r
troJrfl. floarouy AJr.E rr3Mepelrr{.fi MarHrrrHbrx noJrefi B upory6epaHrlax Haqartr
rrcrroJrbBoBarb Sororpa{uuecxrafi MeroA [5] .

fleprrre Sororpa{uvecmr{e lra6JrroAeur{.rr, Br,ruoJrueuHbre c rrJracrantt<oit }vl4
u trptraMofi Bolnacroua ClrolsxosrrM tr Baurnupr{eBbrM [5] , o6napy]ntrJrrr B aK-
rr{BrroM trpory6epaHqe (c yserorvr orur6fir.r [6]) no.rre Hanpfl]r{eHHocrBrc 670 

=Lt 120 ac. fitm r.IBMepeHufi 6nrna rcnonbBoBaHa lrtruutrr Hs.,flaree Cnaom,nosr,rlr
c corpyAHr.rxauu [6] n nrr6poce tro Ha6rro[e]ru.EM B JrilH]s.rt H" uonyueno noJre
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rrarrprlr{eHrrocrbro - 3000 ec, rro JII{HI4I,I H Ca II - 1130 ac, a]i0K Ca II -
7830 ec.

B ro xre BpeMrr Bup [7J r{ccJIeAoBaJr {ororpa{uuecnlrM MeroAoM MarHI{r-
Irbre rloJrfl B HecHoJTLKI{x flpr(ux axTrrBHbrx upory6epauqax tro JrI{Hrr.nM

[,[gbr, Na D, u Ca II ?"8542 A u ue o6uapyxru,n uoneri, cyqecrBeHuo npeBoc-
xoA.Erqr{x omu6xlr raauepeuufi (-+ 150 ec). Oseur 6otr,mrae tro,nr o6uapynre-
Hbr B (rrrrprrxan (1000- 10000 ec) Illnuram,uofi ra Bsrnruuumu [B]. Tlauepeuux
Marlrr{rHhrx no.refi s cuoxofiHou upory6epauqe [9] , BbltroJrHeunbre AJr.s 27yzra,
noxaaaJrrr, qro Hatrp.Ex{eHHocrlr rroJl.a BaHJrroqeHBI B rlpeAeJlax or 0 go 360 ac.

Taxurr o6paaolr, na6nrcAenu.E Aaror oqeur, paBHbre BeJrIrqr.rHr,I MarrrI,ITHbrx
fforefi, oco6euno B aftTr{BH},rx npory6epauqax, r{ IJLE Bblflc]renl{.rr roro, .flBJlflror-
cn Jrt4 6oltruue Harrp.rrlr{eHHocrr{ rroJrg I{cI(JrroqI{TeJI},HrI}r .fiBJIeHIreM, npficyu{I{M
HexoropbrM yBJraM upory6epaur{eB, IlrJrr{ Bcrpeqarorc-E AoBoJIbHo uacto, neo6-
xoAr{Mo [poBecrrr AonoJrHr{TeJrr,nnre na6.nro Ee]F.rrfr.

I{asuua.fl c 1977 r. rra MaJrou 6amenuo}r coJrHequoM reJlecnotre (MBCT)
[10] uauu roryqer pfl[ ctrer(rporpaMM ar(rI{BHErx npory6epauqee, urr6pocon
u Betrbrrrrex c rroJr.rrprraaqzounofi onrraxofr. IIpu ua6rro,qeHrr.rrx r{ctroJrr,BoBaJracb
qerBepTbBorHoBa-fl rrJracrr.rHr(a, ycraHoBJreHHa.E trepeA rr{eJrbro cuenrporpa{a,
I{ rrpr{BMa Bor.iracroua, pactroJro}flenrra.E Ha BbIxoAe, Tax xan trJrocxocrr, }IH-
crpyMelrraJrrnoft rorxplraar{rrrl napaJIJreJrr,Ha sxoAuoft qeJILr ctrextporpa{a,
To ee BJrr{.EHrre Ha o6a cnexrpa 6yge:r oArrHaHoBbIM, ecila ocb IrprrBMbI cocraB-
ilfier c axo4uofi qeJrr,ro crrexrporpa{a yror o, : * 45".

B naureu clysae ocb npr4aMr,r Boruracrona 6r,ua opueurr{poBaHa iloA yr-
JroM 6t = 40o, troaroMy Ha clexrporpaMMax raHTerrcrrBuocru uao6paxtelru-s B

rrpoTI4BorroJIo)fiHbrx IIoJr.Epr{3ar{rr.frx Hecr(oJrr,Ro paBI[saroTcfl.
Ha6rro4eurafl rrpoBoAl{Jlr{ct, B rnuuu Ho, $axrop JIanAe geo : 1,05.

,(uaruerp uso6paxeuu.a Cornqa do : 770 JweL, \trcrrepcu.a 0,35 Alnw. O6pa-
6orHa cnenrporparrM trpoBoAl{Jracb Ha lrzxpo$orouerpe MO-4. I(outyprr r to-
gepl{eHl,IflX IOpOBOAI{JII{CL B IIHTOHCI{BIIOCTtr I( BbIpamaJII(C}, B e[I{HI{qax NIaK-
cr,ruarnnoft ur'rreHcrrBHocrn. Conueu{er{r{e r(ouTypoB B AByx troJlflprraaulrflx
rpoBoAr{Jroc}, rro Jrrrurr.sM Bo[.EHoro napa l, 6564,206, 1u6564,061, 16563,521.
,(a;nee EaxoAr{Jrr{cr, r{eHTpbr r.rrrrtecrlr oMnccvu B Jrnluurvt H.r. flo paBrrocrrl AJrr{H
BOJrH qeHTpOB T.sHteCTr{ A]ItrII.ICC]JII B ITpOTI{BOIOJTO}firrbrX rIOJrEpr{3aII[rIX BbrqUC-
,rr.EJrac6 BeJrIIqrrH a Ma rHr{TH oro troJrr Iro {oprr,ry.ne

L?',H : 4,67 '70-r H g?u'.

Peaynrrarrr o6pa6crnn

l. ffpory6epaHqbr. Aog o6pa6orHu 6wnv oro6panrr crer(rporpaMMhl
npory6epaur{eB, I{a Roropbrx Br{AHa qerr(a.rr crpynrypa oMttccuut. Ha pzc. t
trprrBeAeHbr penpoAyKrtrr{rr troJr.trpr{3ar{r{oHrrbrx ctrer(rporpaMM rrccrreAyeMbrx trpo-
r)/6epaHrleB B rruuttrr I{o, uonyueHHbrx qepeB rprra}ry Bo;rnacroua. Ilpu {o-
ToMerpr{tr Bbrcora u4e.nlr nrr6upaJracb ranr{M o6pasou, sro6rr {orolrterpupo-
BaJracb crpynrypHafl AeraJrb B I{eJroM, rrro yMelrbrrraer oruu6xy, cBflBaHHyIo
c r{aBeAeHr{eM Ha oAHo r{ To }r{e Mecro 9l[[uccl4rr B pa3Hblx rroJr,trpl,ISaql{flx.

ll .Iy l97 l r. ua NE-Hparo B pafioue rpytrrrbr trrreH na6,nro[ancx arr6poc
(pnc. t). CreHrporpauna, nrr6parrua.E AJI.a o6pa6ornu, troryqeua B l2h37ttl
(npeua BeBAe Mocr(oacnoe), Dxcrroarrqr{.a 20 cerc. @ororrterpuqecxa.E o6pa6ot-
Ka rrpoBeAeHa ,qJr.E y3Jra, r{N{erotr{ero BHas[reJrr,Hyro orpr{r{aTeJlr,Hyro IyqeByro
cxopocrb. Houryprr sMrrccrtfi B Jrrrrrr4r{ Ho n.uporuBorroJro}r{Hbrx troJr.Epuaaqplflx
OHASAJII{Cb OIIEHI, 6TTAAXUMU - PA3}II4IIA AJIIIH BOJIH qEHTPOB Tfl}I{ECTtr EMIIC-
cr{u cocraBJlftQT - 0,010 A. Ec;ur oro paSrflq[e BbrBBaHo MarHr{r}r},rM pacqe-
[JrerrrreM JrrrHlrr{, To coorBercrByroqa.E BeJrrrqrrua rroJr.E rrop.EAna 250 ac rt r,a-
xogrrrc.E B trpeAeJrax omlr6ox r{BMeper{r{.8,

3.y 1972 r. nrr6poc sa E-nuu6e. B nrr6poce rra6.nroganacr, cJIoir{Ha.E Hap-
rr{Ha ABrl}fienufi (clr. puc. 1). Ha o6erax ctrer(rporpaulrax SorolrerpupoBaJrcfl
ygeJr, rrMeroquft nalr6oJlbmylo - troJlolnl{reJrbl{yrc ryrleByro c(opocrb. Slrrac-
cuonur,rft r{oHTyp ilvrtr:,rtl Ho n 4nyx lroJlflprraaql{rrx l\Irfr ctrer(TporpaMMbr, rro-

L3lt
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Puc. 1. @ororpa{ura rrccJreAyeMbrx upory6epanqeB B Jrr{Hrrr{ Ho .repea rtplrBMy Bouacroua
B AByX OpTOrOHaJir,Er,IX rloJlflprrsaqr4sx
CTperfiaMu orMeqeHbl llecra $oToinerpuqecHr.rx paBpe3oB

JryseHHoft s 17h45'n, npegcraBJrerr Ha prlc. 2. [tax r.r B trpeAbr[yq,eM cJryqae,
Ha6rloAaercfl oqeHr, MaJroe pasilr{q[e B HouTypax; paarr,rque B troJloffieul{lt
rleurpoB r.E)r{ecrrr aMr{ccrlrr AJrrr ctrexrporpaMM, floflyqeuHbrx B 17h37m n 17b45^,
rrop.flAKa 0,015 A, qro coorBercrByer MarHr{rHoMy rroJrro d 300 ec.

3L.Y 1972 r. Anrusnbrfi upory6epaHertr Ha SE-;ruu6e n6rlrau 6onrmofi rpytr-
ubr rrrrrel{, ulreroulufi qerRyro crpyHrypy B JII{I{I{rI H, (crrr. puc. 1). (Doro-

IrerpusecHaa o6pa6orxa trpoBeAeHa [Jrrr tr.frrr{ ysJroB npory6epanqa. Peay.nnta-
Tr,r npeAcraBJreHbr s ra6r. 1, AI - paBHI{rIa B troJro}fieHr{I,I qerrrpoB Tfl?r{ecrr/t
sutlccvvt. Suaxu IrJIIoc I4 l\rl{rryc AJrfl HatrpaBJIeHr/tf troJrfl BBflTbI trpoIrBBoJIbHo.

Suuccuonur,re HoHTypbr Jrv:r,lwr Ho n gryx rroJr.Eprraar{r{.Erx AJrfl paapesa 7
trpeAcraBJreubr Ha pwc. 2. Itax suAHo rrB pr.rc. 2, xonrypr,r H, nano paBJrIr-

T a6rlrqa I

Nt pa,pe,a 
I

1
o

* ,u.r.ru 
I

,1

5

FIaIIpfilfieHilocrb
tloJrfi, zc

tzr50
+450

AI, A

0,049
0,028
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0 ,019
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Puc. 2.. llpr.rnepr,r DMlrccr.ronublx RonrypoB llurn Ho B oproroHaJrbrrblx rroJrxptrBaqr{flx
B rrpory6epaHrlax
a - 3.V !972 t., 6 - 3t.V 1972 r.
ToqHaMr.r HarreceHr,r HoHTypbr Ho o oguoft noJrflpr.t3allrrH, HpyE{BaMrr - B Apyroit

qalorcfl, Ho }ra6JrroAaerc.rr cABI{r noHTypa B rleJror,f, r(oropbrfi coorBercrByeT
Harrp.EffieHHo0rrr MarHr4rHoro rroJr.E rropffAr(a 7000 ac.

Tanurt o6paaom, troryrreHurre BeJrusuHbr lratrp.Elr{eHr{ocrr{ \{arHr{Trroro
troJr.n Arr.E AByx rrpory6epauqen - Bbr6pocoB ll.IV L97l r. u 3.V 7972 t.-
HaxoAqrcrr B upeAeJrax omu6oH uSMepeHtr.s IlJrr{ HerraM}roro trpeBocxoAfiT I(x,
a B npory6epaHr{e 3l.y 1972 r., oco6eHHo B AByx yarrax, trprr I{}rreprrperaql{tr
cMeq,eHr{fl KoHTypoB B nporr{BotroJroE{ril,rx uoJrfpr[3arluflx Marr{rrrrrblM pac-
qetrJreHrreM iluHLvr. Harrp.Elr{eHHocrb rroJrfl AocrrIraer 7000 ec, ecJrrr Becb e{-
Sexr upnuucarr, MarHr4THoMy rroJrlo.

2. Bcnnrrumw. l4.YI 7972 r. Ira E-rI,IM6e uo.rlBlrJrcr .Epnlrft Bbrcrylr, Ko-
Topbrft H Bh ylne paaBr{Jrc.fl Bo Bcrrr,rlrny 6ar[a 2n. B $ttJQm Bcnlrtrlxa Bar(oE-
qr{Jracb (uo ua6.rrro4eHr4.rrM Ha Kopo}rorparfe ItAO).

flor.apnaaquolrlrrre cnexrporpaMMbr Bcrrbrllrxlr rroryqeHEr rra MECT B

Bht6m,Bh19m, 81i20,n,5, Bh24y,5, BncrroBr{r{ur{ 1"-2cerc. CuextporpaMMr,r oruo-
c.Erc.E n pasrrbrM MecraM Bctrr,r[rr{r4. BrA auuccuu B Irv],j.rtv Ho clrnruo uaue-
r^ttilcfl or Drecra r( Mecry. FIa prac. 3 upe4c'ranneHa cleHrporpaMMa Bcrrbrrtrxl(
B 8h20m,5.

,I(rx Sorouerpr{rr 6urra nrr6paurr nau6onee qerro Bbrpa}r{euHbre aMr{ccl{oE-
Hbre yBJrr,r. ,(.na uexoropbrx ySJroB BcrrblrtrHr{ 6rr.nu uoryueHbr oqeHb 6orr,ruue
pa3ill[qnfl B norrrypax [ru]rrrrpr B AByx troJrflprrsarlr.rax. flpunrepbr raHrlx RoHry-
poB [peAcraBJreHbr Ha prlc. 4.

flonropnaa o6pa6orxa ctrenrporpaMM, Br(Jrroqarctr{ar{ ycrauoBr(y rrJracrrrH-
HII r{a Ulrxpo{orolrerpe, Sarrrrc}, {oToIpaMMbI, trocTpoeHr{e fiorrTypoB B r4HTeH-
cr{Buocrflx, roHaBaJra, rrro aro paBru.lfle He N{o}r(eT 6r,rro cn.qgatto c olrl{6rtaMrr

,n*,'l M Paarre- al, ,E Ilpulre.raulre
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Ptrc. 4. I(ourypnr rznrar.r Ho B AByx rroJrflpr4aarlrrsx AJrfl rrefioropbrx yBJroB scnrrilxfi 14,VI
L972 r.
o - paBpes 4, 8h20m,5; 6 - paspea 5, 8h24m,5; 6 - paopcB 6, 8h24m,5. o6ogHaqeHtrs re lr{e, rrro napuc,2

Puc. 3. flolapr.raaqraoulrafl crlexrporpaMMa BCrrLlrrfiI,I na rurt6e 14.vI 1,972 r., Bh20m,5

t2o
4or

0

Puc" 5. I'.ourypu nr.rnrarl Ho A;rr
Barrr{csM ua MtD-4
a- a o1uofi uorflpu3allutr, 6- B

,tO ,/OO ,6O /'//t/

palpeaa 6 no scflbrnrHe 14.y1 !972 r, rro rpeM paaJrrrqur,rM

gpyrort

/// o

4o

$oror.re'rpulr. Ha pr.rc. 5 paanraunr,rnll4 Brraqr{al{pr rrarrecerrbr r{orlTypbr nuunra I-Io

AJr.E paBpeBa 6 (ra6r.2), nolyueulrbre rro rpeM Barrr{cEM rra,r,iuxpodtorouerpe.
B ta6;r.2 upegcranJreHbl pagHocrr{ A.TrI4tI BoJTII qenrpoB rfl}I(ecrl{ ar,IrICcI4Lr B

AByx troJr.fipr{3aqr{.flx AJIE o6pa6oTaHr,rbrx ysJloB BCrrbrlrrH}r. Ecnra lilrrepnperr{-
poBaTE, aTII paBHOCTI4 HaI( N{arHI{THOe pa0qen.rreur{e Jlr4Frr,rlr, 1'O }ratrpf}rieirilocTb
MarHr{rrroro rroJrfr B oA}roNr r43 ySJroB BcrrLr[rKrr AocTr4raeT 9000 ec. oTlnaxo
Tar(rre 6onsruue srraqerrr4fl B cBere cyulecrByrofl\rrx npe,qcTan;reHurl () crpyr{rype
Mafrrr{r}rbrx troJreft B corHeslIoii amroc{epe r'{a.r{oBcpoflrrrbr.

B [6], r,qe uccJreAyrorc-s r{arrirrrrbre noJrrr B rlr{rnBrir;rx rrpory6eparrqax,
aBTOpbr TaHH{e OTMeqaIOT, rrTO B pflAe Clyrl;1gn rrX r,r3NIepeHIr.E AaIOT IIaCTOJITTI(O
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Prc. 6. rlacrr, ronnpraaaquouuoii c[eHrporpaNIMIJ Bcrblmnr 14.Y1 L972 r., Bh20:u,5

/hzt-D

40

Pnc, 7, (Dorouerprr.recxrri.i paapeB yarroB Bcrlbrlrnur 14.VI 1,972 r. reprenAlrltyrrrplro EarI-
paBJrerrlro Alrcflepcr.rrr lra crreKrporpaMMax B Bh20-,5 (a, 6) - Mecra paSpe3oB orMetlcrrbr

trp"rr*u*r, Ha plrc. 6 - i,r s 8h24'n,5 (6)

Toqr{rr - oA}Ia floJrrlpu3aqrrE, Bpy]riHu - Apyrafi

6ontrnlre paarruqufi B [Jrr{Hax BoJrH B ctrer(Tpax trporr{BotroJro}r(Hofi noJrflplraa-
qurr, qTo BeilutruHbr rroJreft [peBbrrrraroT r{alp.EHeHrrocTr4 MarHI{rHbIx troJIeft
coJrlleqHbrx trflTelr. Antopr,r [peAtroJlafaror, qro rtpoMe MaTFII{THbrx IIoJleft Aefi-
CTByIOT ApyIIIe, I'IeBLIflCHeHHbIe 3{{exrbl.

Braro4apa xopoilreMy HaqecrBy ctrel(rporpaMM [pr{ Ttr{areJrE,HoNI I{ccJreAo-
BaHrrr( r{x r{aMr{ 6srnra nrrssreur,r cJreAyrorqr,Ie oco6eHuocrrl aMlrccl[rl B Heltoro-
pbrx ysJlax BctrbIIIrH[, Hertotoprre y3J]br BCtrbrmKI{ cocToflT I43 crpyKrypHblx
SJreMeHTOB, r{Meroq[,Ix paSruilHylo noJrapl{3al{urc. TaH, Ira plrc. ti upe4c:ranne-
HA IIACTI, NOJIfiPI{3AIUOHHOfi CIIEKTPOTPAMMbI EMICCIII{ BCII6ITtrKI{, rIOTYqCHHOfi

B 8h20x,5. ItaH snAuoI{B pllc. 6, no4uoft noJLEpI{BaqI{r (1) ncnuureqHblft yBer

138
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Puc. 8.f To Ete, rrro rra pilc. 7, ///o
I1o AJlfl cneHTpolpaMMLl B /' u

Shto*
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Puc. 9. To me, .rro sa prac. 7,
Ho AJr.fi yaron npory6epanqeR
a, e - 3l.V 1972 r.i 6, 6 - 3.Y 0-6
1972 r. flpaBan [rHaJIa ro ocx
opAr,l}rar orHoctrrcfr I{ }la3lle3y 2 ,

40 /r/11
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lo
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cn /oo /50

cocror,rr r{3 [Byx EMr{ccr4orrHbrx rroJroc, a B Apyrofi QD - r.ra oguofi. @oronet-
puqecHr.rfi pa3pe3 aroro y3Jra, cAeJraHHbrfi uepnen4r.rr(yJr.Eplro IratrpaB"Tler{urc
Al{Ctrep0rru, Tar(Hte serHo I]oKasbrBaeT orMeqer'rHyro Bt;Irle oco6erlrrocrr, (pnc. 7).
Cyqecrnenrloe paBruque B pacrrpeAeJreHr4r{ orrrocr,rreJrr,rrofi rrrrreHcr{BHocrl4
IlolepeK arrrrccuorlHoro ysJra Ha ctrer(rpax B nporr.rBonoJrolr{rrErx rroJrrrpl{3al{IrflX
Bbr.frBJr.rrerc.fl rar{H{e AJr.fI pflAa Apyrrrx ysJroB (clr. puc.7). Ho rre Bce AeraJII{
B0rrbrrrrHrr noHaBbrBaror raHyro oco6eHHocrn. IIa pnc. 8 npeAcrannerrbr paspesbl
IIeptrerrAr4r{yJr.apHo HanpaBJreHI{ro ,qr,rcnepcrrr4 or,rr{ccr4l{ AByx ysJIoB BcIrbIIxKrI }Ia
cleHTporpaMMe, fioryqennofi B Bh{6m, rAe il{br Br4.qrrM xoporxee coBrraAeHr,re pac-
Irpe[eJre]Il{fi I{IrTeI-rcI{BITOCTI,I IIOilepeH ITOJTOCHI{ EI{IICCI{II B AByX [OJIflpI43allr{.flX.

f[rx cuenrporpaMl{rr, noJryqe]lHoii B 8h 19m, AJIrI AByx aMrlccr{orlFlllx yBJroB

ua6;rrogaercfl coorBercrBl{e ts pacnpeAeJreHI4I{ rrHTeECIrBIrocrr{, a A'IIfl
TperLero - cyqecrBelllroe paSJIlIrII4e,

Ilpu {oro,nerpr4rr clrpyxrypHlrx 4etanefi npory6epaulleB neptreH[r{nyJlrrp-
Ho lralpaBJreHr4rc Al{crrepcl{rl }Ie o6napynieno BaMerHolo paBJII4qI,Ifl B pactrpe-
Ie.llelrr4r.r r{}rrerrcu BrrocTr,r B cner{Tpax nporr4BorroJjoir{HI;Ix nonapuaaqnfi
(puc.9).

BcnatuLnu ua, lucne. Bcnrturna 6ari;ta 2 b 2B.V 1972 r. Ha.raJracl, onoJlo
161,, n 19lt eule ne Bar{o}rqr{,lacr,. I{a.ruuaRc 161' 3Bt'na[4BCTrroflyqeHacepu.a
cnoxrporpalrNr c rroJr.spllaauuortrtofi onruxofi s o6Jacrrl.nr'rur'rfi I1o ra Dr, D, Na.
O6pa6orHa tuuufr. Na [11J roxaaarra uailuque cIIBr{ra aMrrcculr rra cnexrpo-
Ipalr}{ax B rrpoTI,IBoIrOJroirilJbrx nOJr.spI,ISal{rr.EX; eCJrU ATOT CABIIT BbIBBttlt Maf-
IiIrrIrlrNI pacrlcnJrelrrlelr, 1'o BeJrr{rII4Ira r,larrrr{THoro rroJrfl B o6.rracrrt cBeseHlrfl
IJl, D2 Na -.-( 1000 ec.

,{aree Haurr r,rayaresa cnexTporpalvrr,ra Bcnbrrrrntr{ B JIrrHrIr{ IJo, uo;ryuenrraa
B t6h38m, ua noropofi or{I{ccl,Ifl Irar.r6olee ,rpxafl I,I ilpor,g}I{elurera (puc. 10).
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Pnc. 10. CnextpolparrMa Bcrrbrrrrntrr Ha Ar,rcne 6arta 2 b 28.V t972 r. qepe: npr,raMy Bonnr-
crona, l6h38tn
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Prrc. 11. Itouryprr auraccuonuoli.nunur,r Ho Bo Bcrrbrtrine 28.y 1972 r. B AByx rroJrfipr4aaqrrflx
(o6oauauean relrrubrMrr r,r cBerJrblMrr xpyxxaulr)
c - 

pa3peB 1,6 - 
pa7peB2; 6 - HoHTypbr B HeBoBMyuIeHHofi ooracrr.r oorocoepbrl (ruHara rlo ocII opAr.r-

Har cnpana)

(Do'rone:rpuqecxr{e Horrrypr,r H., 4;ra ysJra I u 2 Bctrbrunr{ npe4craBJreHrr rra
pilc. 11. Tain me AJrfl cpaBl{eHrr.rr upr{BeAerrbr {oroMerpr{qecxpre Hourypr,r He-
BoBN{yqeHHoft $oroc{epbr B6Jrr.r3r,r Bctrr,rlrHr{. I(aH nrn4iro r{B p}rc. 77, pazruurr.g,
B Srilrccr{oHHr,rx noHrypax Ha B AByx troJr.flpr.r3aqr{rrx cyu{ecrBeHHbr, B To Bpe-
M-rr HaH Hor'rrypbr rrtllduur Ho n uenoaMyrqeHHofi Qoroc{epe trpaHrr4rrecHfr. coB-
traAaror.

Errnu cAeJraHr,r {orouerpn.recxrre paBpeBr,r eMrrccr4r,I trepneHArrr(yJI.EpHo
I{anpaBJreHr4ro [i{ctrepcr4u (necra paspesoB oTMerreH},r cTpeJrr(aMr4 Ha pr,Ic. 10)
qepeB flApo rru]F.lru Ho, & AJr.E aMr4ccr{rr B ysJre 2 ranrxe r4 B HpacHoM Rpr,rJre
(puc. 12). Ecnu Ans r,qpa JIIrHrrr{ pactrpeAeJlerrrle aNrrrccur{ ueptreuArrnyJr.Eprro
riarrpaBJreulrro Arrcilepcfiu ]rerrJroxo coBrra4aer, ro B r{pacuoM npbrJre Ha6rroAaercfl
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Pnc. 12. Ooronetprrqecnlle
pa3pesbl AByx aMuccr{oHublx
ya.rrbn ncnuunir 28.V L972 r.
fieprleEAI{nyJIEpIrO HarrpaB-
Jrerlr4ro Ar,lcflepcl1lr4 qepes EA-
po Jrrrrrr4rr Hu@, 6) r{ B BPac-

rroM r(pbrJle (a) grtr yz,Ira 2

Mecra paapeaoB orMer{eHbl BeP-

TlI(AflbHbIMII CTPEJITAMI{ HA

pr,rc, 10

Puc. 13. IlonaPuaaqnouuax
CIICRTOOTDAMI1A BCtrbIIIIH'I EA

gncne- 6'anna ,ln L4.V L

1972 r., 8lt56m

Puc. 14. (Dotouetpnuecnue
paspesbr rIeprIeEAIrRyJrffprro
EarrpaBJlerrnrc Ar4crlepcr{r4
AJI'I PASJII4qEbIX MECT BCIIbIIII-
Hn na glrcxe 14,Y1 L972 r.
B ABYX TIOJIfiPI,ISAqI,IfiX

o -gh56m,6-9ttuim
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cytrIecTBeHHOe pa3ilflqlle. B [auuoM cJ]yqae raH]I{e I[MeeTCf yI(aBaHI[e Ha Ha-

JIuqIle troJIflplISoBaHHbIx Crpy{LXpttl'Ix EJIeMeHToB BctrLIItrHI{'---- 
B"our-r,u 6urru tn 1,4.y1"19if, r. ,uraracb q Bh33m, B th40m sa*oHqlrrracb.

Hasugas c Bh52m troJlyqeH p.sA cnexrporpaMM BcIII'IUII(I{ B IIIYLILT H.. c uorx-
prruqrorroofi outraxod. Cnex.porpauitr'r, culrr're B Bh56m Ia Bh56m'5 (paapeart

uepes oorulccr{ro BcrrbrrrrRr{, pacrroJroxeHHylo y BocroalHoro .flApa JrllAl4pyroqero

UArna), trOHaBI;IBaIOT r{eTKOe paBJIIIqIIS BI{Aa SMLICCIIII B IIp6TIIBOIIOJIO}I{H6IX

uo,rapraaaquflx (puc. 13 w 14).I-Ia cnemporpaMllax, orlroc'rlq'rxc'fl r( ApyroMy

Mecry BcllbrtrrKlll, orr4x paBrlr{q[ft Her (cv. pnc' 14)'

Tarulr O6paSotur, BbIfIOJIHeI{HbIe HaMII I4SMepeHI{.g IIOBBOJI'IIOT CASJIaT}' BbI-

BOA O TOM, qTO B HeKOTOpr,Ix ySJrax BcrrbrrrreH o6HapyEt[BaeTcfl ToHI(atI cTpyK-

TypaaMI{CCI{II,rIpI{qeMDJIe}{eIIrbICTpyKrypLII{MeIOTpaBIIIqHyIOIIoJIflpIISa-
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quro. 3Tr'rM Molr{Ho o6r.EcHuTr, 6o;rr,Itrue paBr[qr.rfl B r(oHTypax rtr:f{rrvr B npo-
TI{BOIOJIOH{HrIX trOJI,rIPI{SAIIII,EX NPI,I SOTOUETPTNU YSJIA BCIIrIIXHI,I B IIEJIOM.

3. onpegeleurre cTe[eHr,r norflprrgaqr,ru. .{nx ofipeAeJregr{s creneHrr rr xa-
paHTepa troJrflpr{Bal{rru oMulccrrrr ueo6xo4nuo r,rcnrroqurb BJrr{arrrre r{}rcTpy-
lreuran ruofi rro Jrfl prr Ba r{r4r.r.

flplr na6troAeHr{flx rra nr,rlt6e Lr}rcrpyMeHraJrbna.E rroJr.Eprraar{rr.rr orrpeAe-
JrflJracb ro sony pacce.sHHoro cBera (opeory) Ha yqacrHe crexrpa, rAe orcyrcr-
BoBaJIa DMnccltfr (r. e. opeor na rofi rrie Bblcore, sro u eMr4ccl{.rl, ]ro B ]recnoJrr,Ho
upyroft ,qJrr4He nonurr). flpll ua6nroAeH[r.Ex Ha Ar{cKe [JrE onpeAereHr,r.rr
I{HcrpyMellTa;rsnoft noJr.EprlsaIIIru rrcrloJl},3oBaJrc.E crreftrp Heaoarryulenuofi
o6nacrr coJrueqnoro ru,rcxa. flolxpusaqfi.s Br,rqucil.soacr no $opuy.rre

p:(It-I)l(ItlI),
rAe 1r u Iz - rrr{reHcr{Brrocrr,r B AByx cleHrpax c paauofi troJr.frpr.rsaqrrer?, or-
Eocflrrlr4e0fr R oAr{oMy r4 TOMy }r{e t{ecTy.

B ra6.rr.3 upunegeur,r aHarreHr4.fi rrrrcrpyMer.rrarrnofi noiltlpveat\vu I.)t!I 3HaqelIlrfi rIoJLfIpI{3aI{I4rt 1MVCCVU, rroJlyqeHHbre rro ]lrancl4MaJIbHbril,r I{HTeH-
crrBHocrflM lrrrurrtt H" (p'). B uocnegueft rpa$e ra6;r. B [pr.rBeAenbr BHarreHr4E
trOJI,EPI,IBAII}IU E}{TICCI1.I1, 

-C YIIETOT,I I{HCTPYT,IEHTATTNTTOfi IIOJI,flPI{BAII}IU P : P' _
- p;' f(ax Br{ItHo na ra6r. 3, gna ya;ron npory6epauqen, ndrrurrreK crerreHr, ro-
Jrflpl{Baqrrfi (p') aauerno orruqaerc.s or cretreur{ rrorr.rrpr{Bar{r{rr opeoJra r{ }re[pe-
pr,rBHofo ctrer(rpa (p;). Itpoue roro, [Jr.s pasHbrx 4erareft na^connqe ,ory-rraeTcrl p a 3II{qHa.g cTerreH b rIo Jr.EpI4 Bar{I4I{.
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Ha pr4c. 75 npeAcraBJreH (roronretpauec*lrii paBpeB neprreFrAr.rHyJrflpHo
rratrpaBJreHr4ro Ar.rclepcu14 tru]dutr I-Io, mrpatneHHbrfi a e[raurzqa* (HeBO3]rytrleH-
IIOTO) MECTA B JII4HI{I4 1g, H& C,,EI{TPOTPAMMC BCII'IIXKI4 HA II,ICHE 14.\/I I:gi,;.
(9h05-) r{ orMerreHa crerrerrb noJr.rrpr{Bar{r{[ paBil[rrubrx o6pa3oBa ;1nft p. EcilLt6rr r'ra.rryvenrae Bcrrbrrrre* ra upory6epaHqeB o"rrn ,a"#rprrBoBalr,brM, roBeJrrrq[Ha troJr.8pr{3ar{I4rra 6r,rra 6rr o4Ha ]4 Ta }r{e AJr.E paBgr,rx'o6paaonaguft uacoruqe., HeBoBMyrrleuuori $oroc{ep, lr opeoJra r{ onpeAeJrflracr 6ir 

""";pil;ranr,uo it [oJr.Epr4aa qr{ eir gn a,(arruo ro MoN{eHra.
trlcxogn I,rg [oryseHHhrx rraMlr pe,yJrbraToB Mbr Mo]r{eM cAeJra?b BbrBoA o

TOM, IIro nplr ua6ffoAeHr4.Ex C alraJrr4saropoM npyroBoft nor.spusar{r{r{ B rrpo-
Ty6epaHr{ax r{ Bctrhlrrrnax B JrI{Hr{I{ Ho o6napymusaercfl ,r"ar"u" troJrflpr{Ba_
Il]d.t{ SMltjjvtra. B oAnux cJryqa.fix Ber[qr4Ha rroJr.spr4saqrr[ trocroflrrlra AJrE y3_
Jra, a B Apyrr{x r43MeH.Ee"c.E or MecTa r{ rlecTy, T, e. EMr{ccuoHHLre yBJrbr cocroflT[I3 paSrr{qHrrlr o6paaonr troJr.frpr{30BaHrrr,rx crpyr(TypHbrx a.rreMenros. o4uaxo
onpeAeJlr{Tb xapal{rep IroJlflpllsarll'rra (aurrrercrl noJrflplr3ar{l{-rr Jrr{Hert}l ofr unvxpyronofi) I'I3 Aarllrhrx na6.rrrogeur.rfi uil ue arolrieNr, rax Har( BepgaJra reJrec1otra
AeficrByror, HaH Saaooa.rr rrJracrr4ur{a. Tax, corJracHo pacqeraM x,toe t12l n.nq
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Prrc. I5. florxpr.raaqur pa3Jrl,rqHLrx coflfieqHblx O6paeonaEr.ri;l n ,ltlulltt Ho

d -- BcrlbnueqHaa sMrrcourr, p :2,5%; 6, 2 - BoJrorollqa B IHq, p : t%" s.--.c.lra6aa $loHnyntrtaa

sMlrccl{fi Merr([y BoJroltoHqaMll' p : 0%; 0 - rpafi noJlyle]l!{ nflrlla' P - -1%

CXnonenraii Connqa 6 ra .raCOnr,rx yIJIoB c[, 6llt3filrx H IIaUIIN'I" 11a[arctr+Ift Ha

,Up*,uru 6auer.rnoro reJlegrrgna JII{HefiIIo nOJIflpIISoBaHHbIfi cBeT Co CTeIIeE}'IO

;;;;;;;rur, 0,25 .rpeo6pa3yerc.E B errurrurrec1lr rIorI.Epr{BoBaHH},Ift c coor-

,ro-urrr1\,{l,I oceft an.rruuca nnnotn Ao 1 : 4 (Lg (bla) : 0,25)'
Taxrar,r o6pa3oM, {aaonan rroJr.trprr3arlr{rl TSJISCHOIIa MO}IieT ol(a3aTb saMeTHoe

BJrtrflHr{e r.ra na6nro4aeMoe rroJrflpr,rsoBar{Hoe usilyqeI{ue B cnel(TpaJrbl;Iofr iluH.tlld'

o gnaro cTefreHb ruHefi Hoft no Jr.flprr sarl uu y.cc JIeEoB a]IH],I X HaMII aI(TII BHbI x o o-

p;;;;;;; gori^ro 6'*, cyulecrieunofi, qro6r,I o6tscnutr, Ha6rroAaeMyro Hpy-

ro ByIo rro JIEpI{3 a ql{rc [efi crBue]l1 I4HCrpyMeHra'
bgHoft rr' npr{rrr4rr rv,efiHoft uo.napllaaqur{ aMLIcclIoHHofi JIr,H,II4 Mo}Iier

6nrs peaouaHcrroe po.t.urrr". JIuuefiHym noJlflpl{3aurrc npol{9-e-l::1:'" 
B

Jrr4Hlr{ Hd ua6,nroAa,r JIuo [131. flonyuenusre uM CTSITSHI{ norflpI{3aqI{I{ or-u'o
go 7.5o/o B 1rec6oJrbno paB N{e}rbrrre rpeAcl(aBalrHbrx teopueft [Lltl 1,6-7,50/o '

Br"prt upr,r.ganofi nuuefinoft ,onaprlaaqvil a,,,,tcc,Trt' Molr{er 6r,rtr, nonepeu-

urlt assex" IIIrapxa. floarouy AJr.rr BBI.ECIIeHI{.II xapanrepa troJLEpI{saIIuII aM}IC-

cr{!r Bc[brrrreK r4 trp oTy 6ep ar,rqen ]ry]r{Hbr crleqrr a JI bHLIe I{cc JIe[oB aHIr'fI'

Anrop 6narogapei axageulrxy A' E' Cenepuor'ly 3a pflA BaE{HbIx r(pllrlr-
qecr{r4x aalte'Iarifiit.

Anpe;rr 1976 r. JIuteparYPa

203.
Ii."'Z'o'rrtra. Monthly Noticcs Roy' Astron' Soc'' {950' ll0' 4gL'
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AltA[,EM14fl. HAY}T CCCP

I4 3B E CTWfI IT P bIM C H O ,t A C T P O @ II S IIqE C I( O YI O B CE PB A ? O P trII{
Ton LVII, 1977 r.

PESYJIbTATBI IIPOTPAMM
MAIHI,ITOI PAOIITIECHOII I(A JII4BPO B]I1(UI tg| 4 r.

I(. Il{mor *, M. Karnan fl*n, II. CyAa **

flpr'rno4Iltcx Halu6poaour'roe cpaBrreur,re fiaprJ MarurrrorpaMM lra florc4a*a (.nr.rnraa
5253,47 A1 u on4pxre6ra (rr.rnlrx siso,zz A), no.rryueunux 17.vI rg74 r., r oqerr*a rroB-TopseMocrl4 nauepeuzft rlorcAaMcnoro lrarnrarorpa$a lra ocrroBauarr rpex Marrrr.rrorpaMrr
B Jrr{Hr,rr,r 5253,47 A, no;ryveuffirx 30.vI 7g7/+ r. Ha"ocuosaar.ru $otocfrepunx curaunor o6-cy'fiAarorcfi rpelrennfie ITBMeEeEITE n na6.nro4aeubrx afirr4BEr,rx o6nacrsx, ,(nx o6pa6orru,r
MATEPI{AJIA I,ICIIOJII,BOBAEbI IIETEIPAJII,IIbIiI UETO4 I{ METOA <POiNt bY POiNtD trO EETTXEPCY.

THE RESULTS OF I\,IAGNETOGRAPH CALIBRATION PROGRAMME Tg74,by K. Pflug, llr[. Kluana,,I. Suda.- It is performed both a calibrational comparison ofone pair of magnetograms observed at potsdam (line 5253.47 A; and ondrejov lrine5250'22 41, at' 1974, June 17 and an estimation of the internat agreement of three conse-cutive magnetograms observed at potsdam in the line b2sl.47 Lit rclq, Junc 80. By useoI photospheric photographs rve included into the discussion temporal variations withinthe observed active regions. For the cliscussion of the data .ru ,rrd as rvell the integral
method as the <point by point method> from Beckers.

B coorserc,rBr4lr c Melr(,qyI^a.pJryg{ rporpalruofi corpyAHr4qecrBa corlr{aJrr{_crrrqec*r'rx crpaH B paM^ax I{AIJrx** c 1.974 
". 

,poro4rorr,cb fioopAanr4poBaH_nrre ua6nroAer{r{.tl MarHr4Trrr,rx nonefi co.nuqa op, noroqu {oroa.nexrpr{qecHllXMarHr{rorpadon' B Ha6nro.qe,xrx__yqacrBona.n:u o6ce!;;r6p;, ccC'p iiiA-o;C*6I43MI4PA H, plpxyr*t ; I4BM I4pAII, Nt ocxsr), ilip iU"IiCB@, 
-[";;;; 

irr 9CCP (Atr{ tlCAH, Or4pntetla).
Ha nepnou sraue pa6oi, pema,rncE BaAasu xaau6porrra lrarnzrorpaQor

arraJrorrrqHo trporpaMMe, Horopyrc [poBoAr,Jra <pa60sa; rpyntra ,,o cra'Aapr_nr,rrr ua6nroAerrrrflM cor,esHhrx Mar'rrr'b,x uouefi> uo*i"i^, J\I! I0 MAC.flo mneuu .rgop,qnrrarop3 B ,uaJrb,efimelr ary nporpauuy 6y4eu HaBDrBarr>np orp auuofi ! gx_repga. je ByJr.ra rbr arofi np orp a;;;il;;"Ko B arrEr B orqereKoMr{ccr{tr N 10 MAC. B orser BHilroseHbr roJrb*o pa6oru cu6tr4BMZpAHa.
.- fl-p-orpaurraa xa.rrz6ponxn B paM*ax HAilr ;-#;;;;;;" c 15.vI ,,o15.vII. B reseuue y*a,a,Horo treprro,qa MereopoJroruqec*ue ycJroBrr.E o*aBa-JII4Cb IIACTONTXO RE6JIATOtrPI{STIII,I, qTO YAAIrOCB trOTYqUTB JIUII]r EECI{OJII,HOoArroBpeMerrubrx Ea6rro4eur.rfi n florcAanre u ongpnr"o"a. Hr*a uprlrBoAflrc.EpeByJrr,Tarbr xanu6pornu.

1. Ha6nro4are.rr,nrrfi MareprraJr
flpu nr,r60pe aRTtrBHbrx o6nacreli, xorop*rrfi trpoBoArrJrcrr corpyA,r.r*aMuHAo, npegtroqrrarrcb rpytrtrbmrora H rn t. rpyoili;;;;;r", trsMerr.rrrorc.Eose'r, Me[Jrerrno, troaroMy Mo]r{Ho rrpeAtroJrararb, rrro B Hux 6yAyr ;;;;;_MeHeHI{ff, cB_rrsarrrrbre c paaBr{rveu o6nacru.

. ] 
^rl:Tll_1li_, 

ruir u ucruryr cor Hc,rlro-3oMuoii gu;rrnn. fIor.clam, I.( p.*+ OH[plr{cdBcxar o6cepraroprar Acrporrorrro6c*o ro 14}tcrt4ryra, Ll CCp.* * * I{otttt'lccvl, MHol ocropoJJHero eorpyrHrzuocrna arapc'uii ,,dy*'aoqrlrr.rcrrrqocri}j.x crpa,rr o Ho,nr er(cu ofr n po6.n eue <flnhirera prrn c roo{riar.r..*ril -i,.in-ofoBar 
r,.q).
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Ha6tro[eHra.n s florcAarue ll ouApxredpe gp_onq4lIJII4Cb IIpII IIoMotrlI4 MaIHI'I-

rorpa6on, cnoHcrpyr{po'Ba,H'rx a eil6II3MI4PAHe. I\'laruurorpa{r,r npaxtn-
trecnr{ }re orJIIIqaIoTc.fl IIo }toIICTpyItIIIlu ot l{pxyrcxolo MaIHI4TOrpa$a' onu-

caHr{e Horoporo AaHo B [t].-.^--[,Ia.oU 
ua6.ruoAenufi u o6pa6ornrr, r(oropufi npltr-ar n,florc[alte, orI'IcaH

, til. g flor.4u*. BcerAa llcrloJrbBoBa,racu'r'"'o 5253,47 ,{ (g:1'5)' 3ta

[rrrHttfr r{aJIO rIyBOTtsuTeJI},Ha I( TeMtrepaType I[ AJLfl I'l3Mepey-r.fr' n aXrUSHrrx O6-

Jracr.Ex nolxo[r{r ryr.., ,.* rrrr, 525b,22 A (g: 3)' IIpu o6pa6orxe qan-

Hr,r x r,I crr o Jr f, 3 o B a JI a C b r e o p erl{qecH a a x a r u 6 p o B orIH a fl 
^rql 

Ir B a f-'

B OngpmedBe cHarraJla l{crloJrLsoBa;rr nlluurc 5250,22 A' MaruurorpaMMa'

Ha ocHoBaHUn noropofi Mbr npoBoAI{M CpaBHe}I[e? orHocI{rcfl I{aH pa3 I( sTON{y

".pr"gy 
TloJltHo no nropo-{-YacTf nanra6ponouuofr upo.rpaMMr'I B Ougprxeilne

neperrrJru Ha rrr{Hrrxr ii5i4? E. Ho oOq"i ua6,ogeHuft uo .runur 5253,47 L
AJrfl cpaB,eHrr.fi HaM n 19i4 r. troilyqurr, He yAaJlocl. IIpu o6pa6orxe AaHHbrx

MbI troJrbaoBaJrr{cb roJrbr(o .lrrauefiuoft qacrbro ra.nr6p-otounoft xpranofi' rI rIoS-

ToMy BerucI{HEr MarHrlfirrrx uoneft' trpeBbrmarcque 500 ?c' SaHI{}r{eHbI'-"- 
np" oopa6orxe Marepr{aJra uu s florcAaMe, I{I{ n ougpmedBe He yTu{rblBa-

Jrocb BJIIIEHIIe pa0ceflHHol'o cBeTa u IIHCTpyMeHTaIbHoit troJl'EpllBaql4tr'

,[auurre, xaparrepuayrcqlre na6nroAarenrur,rfi uatepllaJl, trpI{BeA,eHLI B

,aOir. t. Paccroiuue Me?fiAy pa'peBaMrl nrr6upa,roct B saBIrcI^MocrII or Bblcorbr

IqeJIII TaI(, qTO OTAeJIbHLIe paBpe3bl COtrpIIHaCaJII{Cb'
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flpanruuecHr{ eArrHcTBeHHr,rM MaTepI(aJIOM, nOtopr,rfi Mo}I{Ho 6nrno ucuo,nr'-

,oruiu g.nn xanu6poBorr,oro cpaBrreHlrfl, 6rrnu lrarru{TorpaMMbr, rIoJIyrreHHbIe

tl-.il tglA r. Ilorcuartncgrre Marr{r{rorpaMMhr 30.VI trocJryx{rrJlrrt AJrrI oupeAe-

JreHrr.E troBrop.fleMocrrr uBMepenufi uorcAaMcnoro uaruurorpa$a'

2. Cpanuenue..ua*rePeuufi
rlorcAalrcfioro lr orrAplneiiecl(oro uaruurorpa{oa

Ha pnc. I upunegeubr MarHrrrorpaMMbr 1,7.vI Lg74 r. Cuuoruuofi u npepr,r-

s[crofi Jluul{efi sAecb IIoHaBaHbI ilriEi]giilusoray00 cenepuoft n rorxnofi noJlflp-

HOCTI4 U OTMEqEHbI MAXCI4MAJIbHEIE SHAqEHI{-fI MATHI{THTTX UOTTEI1'

vponur,r ,roruy"" *u"rrro"pu*u 6r,rnu olpeAeJIeHbI Ha oclIoBalluU npunoft

,Ilersi*eeu -fll]or*r, (puc. 4), r(oropafl flBJrflercE pe3yJrr,raroM cpaRrlellllfl.

IlIrann I,IBoraycc cJIeAYIoque :

Ilo:rcgau 25, 65, 200, 500, 1000 ec

OntpEre0s 27, 56, 160, 410, 630 ac
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Pnc.3. Cpanrerue ua6rrogennii trpoAoJrsnoro Marrrrrroro nors t7.VI 1974r. rrp!r rroM)uIE
rrETerpaJrI,Eoro MeroAa (aarracl{rrlocrt Syunqrau /f (fI) or HatrprEteHIIocrr4 MarrrlrrEoro no,nx)
CnflourHaff JrrrEr{E - Ou4pxedn, 6.30-7.17, urprrxoBan - IIorcAaM, 8.10-9.00

Puc, 4, Peay;rr,tar cpaBuelrufi na6;rro4err,rft flpoAoJrrrroro Marnr{Trroro nonfi 1.7,YI 1974 r.
rrptr troMorq[ trHTerpaJlbEoro MeroAa
Sasucm{ocrr 18 Eongpxe6n or lg IJITorcAaMt cnJromHaE fivt,j^t1fr. - ceBepHa.a rrolrrrpHocfb, rrrrpr,rxo.
BaE - IOII{Hafi

B c.rryuae, HorAa MaTHIITHoe rroJre Menbrtre caMoro Hr[x(Hero ypoBHE, Ha
HapTe HaEocrIJIacb TOqHa, noJIOXteErIe ftOTOpOfi OtrpeAeJr.EeT MeCTO, fAe trpOBO-
Er4TCfl. OTCqeT BeJIItqIIHbI MaTHIIITIIOIO IIOJI.fi .

Hauparreu[e cna]rrrpoBarrr(.tt n Ou4pxedBe ll florc4aale paarrr4uaerc.E rra
t2o. Paccro.Errr{e Me)fiAy orAeJrbrrbrMtr paapeaaMr{ B OHApx(eEBe 5",6; s flor-
cAaMe 6",6; paccro.nrrr{e MeffiAy trBMep.neMbrMu rosxaMrr B rratrpaBJreur4r,r cna-
rrrrpoBalrl[rr 3",5 v. 3",2 cootnercrBeHHo,

O6qas qacr6 rrsMepaeMoft o6racrtr rra orrApmeiiscnoft Marur{rorparfMe
co[epx(rrr 2000 ro.rex r{ Ea trorcAaMcnoft 1873 rosxu. Paauocm B qr.rcre ro-
qeH r,raJra, u troSroMy He [poBoArrJrocb noppeHqrrr{ 3a paSr{oe trpocTpaHcTBerr-
Hoe paBpertreHrre.

,(,ra CpanUeEII.rI MbI trO trpllMepy trporpaMMll BenXepCa lrorroJrrr3oBaJrr{ ABa
MeroAa, r{rrrerpaJrbrrbrft MeToA rr MeroA (point by poinL> (uero4 coorBercrByro-
u,r,rx ToqeH).

trllnrerpansurrft uerog [3] npuuerurM roJrbr(o AJr.E crporo o6qux qacreft aH-
rrrBnofi o6racrtr. Clrasafla olpeAeJrrreM rrr,rcflo rosen N (H), r(oropbre rraxo4.rrrc.E
B r4HrepBaJre Melr{Ay 0 u H ec1 lr crpovrM Kpr.rByro N (H) B BaBrrcr{Mocrw or H
Arrfl Kalr{Aoft lrarurarorpaMMbr orAeJrruo. (Dyunqur N (H) paBHa rryJrro AJr.E
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H : O a fi.Bilfiercfl MoHororrlroft. 1/ (*) paBHo qucily Bcex roqex c troJlox{rrreJlb-

HrIM BHaqeHIIeM MarI{lITHoIo troJlfl, ntf (- oo) - qraolry Tosex c elo oTpIIqaTeJIL-

,rron ,rurroueu (puc. 2). B raxoru cryqae If (*) + /f (- oo) gonrruo pan-

Hflrbcfl o6qeuy IIucJIy ToqeH, BSgTr,IX Ha MarH[TOrpaMMe'

B Cnyuae, HOrna UCtroJIbSoBauna.fi rIaCTb xa.nu6ponouuofi Hp-unOft ,IBJIfler0f

uonoron"uoft 
'{ynxqueft, 

6y4er rrtonoronnoft I4 cB.a3b Me}I{Ay Ha Ha MaIHIIT0-

rpaMMe A ru Hs Ha MarHr4rorpaM1{e B. B c;ryuae, fiorAa ypoBHII f[a coorBer-

;;;F, ypour'u, Hs, 6yaei Bbltrorl,flrbc.s ra*H{e ypaBrreHl{e Ne.(H,1.:
: Nn (Ha).

C"purr.iaa" HplrBr,re Nau N6 Arrfl ypoBHeftNi (i : l;2i' '), lrn uoryquM

Toqgr.r H,+t IL IIgi, Ttptt [OI[OqIl HOTopLIX MO]RHO trOCTpOIlTb CoSTIIOIUS]II{g Me-
:;;i i^'; Ea."Lie6otErrroe paarrr.rque B upocrpalrcrBeHlroM^p€Bpelrre^I1-I'rrr 6bIJIo

r4cnilroqeHo rryreM uop*rponauux. o6que .rucna roqeH 2000 r 1873 6unu
HopMrapoBaHbr r( qrrcJry 1000, Itpranqg // (f/), Roropr,re Mr,I norylluJrl{, rlofiasa-

,uirp prc. 3 or4.oou16 g;r, cenepnoft u roxtsoft trofl.spHocrl1 -I4cuonr,ay.fl 
HpIt-

nure If l.ffl, NIbr trocrporrJrrr coorrroueHrre MeE{Ay,florsp*.eu LI l7[or"Au", 'sRJ]flIo-

uleec.fl peByJIE'raroM HaIIIero cpaBHeHI4.a (pv'c' 4)'

PrEc. 5. Peaynr,:rat cpaBrreul4s
ua6nrogeutrft rrpo4oJlr,Horo Mar-
rrrrEoro rons 17,VI rrprl rloMo-
trlE MeroAa ,,point by Point"
(TosHI{ IraEecellr,r IIPII troMorql4
r.rcryccrBeHr{ol,i cetnu)
Itpy?r{Hrr- ceBepHafl rroJrflpHocrb,
TOqHU - roE(fiatt

/(o{llffeif)

oo/o o

o

/000 fl(/Tamcdzn)

Merog (point by point>, rprrMeuelrHufi BexxepcoM, yqI,IrEIBaer reoMerpll-
rrecmoe pactrpe[eJregue rosen B o6racr.sx, Ho -f,BJlflercfl 6oree rpyAoeMrurM.

Hama lro4r,r$nxaql{fl NIeroAa <point by poinb>t I{MeJra ABa Bapl4aHta. B uep-
BoM BapllaHTe MbI no Hou{urypaqrlu I{Boraycc nu6upa;ru oAlrHar(oBLre trJloqaA-
Hr{, coAep}I{at1ue 2 X 3 rouru, rro HrrM rrpoBoArrJII{ ycpeAHelrue rr pesyJrbrar
Halrocr{Jrll ua rpa{ux (ue npure4eu). ConuageHne Ha arou rpaSuxe 6bulo oqeHb
xopouree, ogHar(o Mero4 rnr6opa roqer cy6r,exrunen.

Bo n:ropolr Baprraure Mbr rro ocHoBrrrrM MaKcrrMyMaM froJr.E HaIrrJrI{ o6u1yrc
orr{ocrrreJrr,Hyro opr{eHTaqraro o6er.rx MarrrrrrorpaMM rr rraJror+rr4JIr{ Ha }Iprx rtoopAr{-
Haruyro cerr(y. rlo cerne Mbr orrpeAeJrr{Jrrr rofiorxeHr{e coorBercrByroqux trJlo-
ulaAor( rr AaJrrrlrre floc'rytraJrr{ TaK }fie, r(ar( B [epBoM cJryqae. Bropofi BapI{aHT
6o;ree o6tenrrrBelr, Ho B cryqae cABrdroB orAeJIr,HbIx yqacrnoB axrmnsofi o6-
Jracrrr 4aer 6onrruoit paa6poc. Itpoue roro, rpyAHo rraftrra rorlnoe coorBercrBl{e
nJlotrIaAon AJLE cHaHoB no[ paBHbIMrr yrJraMr{, qro B cryqae 6orr,[ux rpaA]{eu-
TOB Tolr{e BeAeT ft paa6pocy rorreH.

Peeyrsrar, [oryaleHrrr,Ift ar:rau 6o,nee o6teKTrrBr{LrM MeroAoM, rlor(agaH Ha

puc. 5. B clyuae, HorAa flo,rApn*re, : AII|LlrssaM, Molr(Ho rlpocro orlpe[eJrrrrb no-
cro.rrrruyro BeJruqr,rHy,4, C no,uorqbro MeroAa ypaBr'rr{reJrbuoro BLrqLrcJreHI{.a rlo-
.ryqaeM xoa$rflrqueur rrporopquorraJrr,Hocru A : 1,3 !- 0,2. IIpRuaa, ro-
HaSaI{Ha.fi }ra pI{C. 5, COOrnercrByer aroil,Iy orHorrreHr{Io, Iro peSyJrrTaT rlaAo
yToqHr{Tr, na 6onr,rueu MaTepLIaJIe.

lla aroro Br4AHo, arro Ar.fl MarHI,ITorpaMM, rroJlyqeHHLIx [pI4 cr(anrrpoBaHrrr{
rlo[ paBHbINIrr yrJral{Ir, qerecoo6paa}ree r{cloJrE,BoBarb rrrrrerpaJrbr{tIli uerog,
xoropr,rfi He troABepir{eH BJrr4r.Errr4ro oruocrrreJrbubrx cABrrroB orAeJIb}Ir,rx yqacr-
HoB B axTrrBuoft o6racru, ecJrtrr roJrrxo or.rr4 He Br,rxo4rrr Ba palIHpI o6qeft uac-
Trr MarlrrrTorpaMM.
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Pacxoix4euln.tr, Koropbre BAecr, r{Meror },recTo, r{o}riuo ol,sxcrtutt reM, qroT
Bo-rlepBbIx, n Ongpmedne 6rrla r{crroJrr,BoBaHa roJrbno Jrr.r}refiHa.f, sacrb Ka-
lu6ponouuoft xpunofi; Bo-Bropbrx, s o6e[x o6cepnaropr4r.sx He trpoBoAr{Jrrrcr,
HoppeHI{LrI4 Ba paccerrrrHrrfi cser r{ raHcrpy}reHraJrbHyro rroJr.Epr{Barlr{ro, Horopble
oco6enuo cyqecTBerrH-hr B TeHr{ r{ noJryreur4 rr.rrrua, I{, B-Tperbrrx, 6rrnr.r rICrroJrE-
SOBaIIbI pa3IlEIe OtreI(TpaJIEIIbIe JIIIHI{I{,

3. Pagsnrrre axrlrnnoii o6.racur n drorocsepe

Tlsyuaeuar HaMr{ aHrI4BHa.s o6racrb coAep}r{aJra rpyntry rrsrerr, Horopafl
nporrrJra Mar(cr{MyM cBoero pa3Br.{rrr.E (rpynna N g0 uo 6rc.rrnerenrc ((CorHesHHe
AarrEr,re)), BpeMfl trpoxolriAeHlr.a qepea r{errrpaJrr,Hbrfi nrepr.rgr,ran 19,3.VI). iDo-
rorpa{uuecxlre na6;rrc[eHlrfi c 6onrnrr.rrr paaperreHr{eu [4J nonpuBaror r{Hrep-
BaJI BocbMrr AHefi, T, e. [orrrl,I Bce BpeM,s BI{ArrMocrlr rpyllrrbl Ha coJrHeqHoM Ar.rc-
He BrrJrorr Ao ee rIoJrHoro lrcqeBHoBenus. 3ro rroBBoJrrrJro npocJreAr{Tb Ba IrBr{e-
rreHr{flMr4, Itoropr,Ie co[poBo]r{AaJrr{ paBBr{Tue o6.rracru.

B re.reure ncero 4nr 17.VI 1974 t. 6rrna uonyqeua 6olr,ua.E trocJreAo-
BareJrbuocrb cHr{Mr(oB, r{B Koropbrx Mo}r{}ro nrr6parr, }rarepfiarr g.na o6cyxgeunft
TorIHocTtr Ir AocroBepuocrl{ I{Meloqr{xc.fl Marrrrrrorpalrlr. Becr, Hot\{trJrexc },ra-
reprraJra rroaBoJrfler paccMarpr{Bars oruorrrerrr{fl Me}riAy ronxofi crpyrrypofi
.lvrarHr{Tubrx nolreft u ronxofi crpyxrypoft Br,rAlrMr,rx coJrrreqHbrx tr.ETeH.

(Dororpa{zr,r Aaror BoBr{o}Kr{ocrr, onpeAeJrurr, o6lacur, B r(oropbrx B reqe-
HI4e I43MepeHtrft MaIHUrrrOfO trOJrf trpOrrCXOAr4Jrr4 rrSMerrerrr4.E, I1I o6racrr{, HorO-
pble upafiTI{qeCHI,I He IISMeHflJII{Cb, qTO OqeHL Ba}ItHo AJIE CpaBEeIIIIfi MaIIIITITO-
rpaMM.

I[.s SororpaSrvecroro Marepr,raJra cJreAyer, qro rpynla HaxoArrJrac], Ha
craAlrr{ pacuaAa. flpoucxogrJro pac[rrpeurre .Epr(oro ]rocra, paaAeJr.Eroulero
TeHr, rr.ETHa Ha ABe qacTr4. Axrusurre r{SMeHeHr{.fr B trflTHe I{ OHpyr{arcqefi ero
tfotoc{epe cB.flBaHbI c paBBrrrr{eM aroro Mocra. flonuoe orAeJreHr{e tr.Eren I{ rlpe-
o6paaonauue Mocra B troJrocy {oroc$eprr npor{BomJro roJrr,Ho 18.VI r ceperu,Ine
AHfl, T. e, qepeS AeH[, trocJre IloryqeHu.fl rvrarHr{TorpaMM.

Cnr.rltnra (plrc. 6) nor{aabrBaror, uro t7.VI n paftoue rr.Errra Ha6flroAarcfl
rrMtryJrbc anTr{Brrocrrr, r(oropbrft Hasvuarc.E s N-o6racrr4 rr.ETHa, n pafioue oc-
HOBaHI(.II MOCTa, r{ [ooTetreHrro fiepeABr{raJrc.fr B[oJrb MocTa B ro]r{HoM IratrpaBJre-
nlru. AxrunHocrb trpo.EBJrrrJracr, B pa3pyrleHrrr4 crpyr(Typbr rroJryreErr, BoBIrr4It-
IroBeHlrrr rroBr,Ix trop rr r{x coBor(ynuocTefi. Axrtrsuocru pacnpocrparrflJlacb c
N-xpar IroJryreuu B rratrpaBJrenuu NW s o6Jracrr, {oroc{eprr, r[e rar]Iie BoB-
Hr4KaJrI( EOBbre qerlTpEr r4 rlx coBortyIIIIocTlI c sacTr,rqHo BoSrrl{Haloqeft UOny-
teHblo.

trllurepecuo, rrro anruBHr,re rraMeueuraa n Soroc{epe 6rrnu uanpanneur,r n o6-
Jracrr,, rge o6a Marrrrrrorpa$a uoKaarrBaror nporrrBorroJrox{}ryrc troJr.rlpHocrr,
I\{arur{T}roro uonr. Haprbr flyqeBr,rx cxopocrefi To]r{e fioxaabrBaror s arofi o6-
JIacrI,I pxg oco6enHocreft. H o6cyx4enrrro Droro .frBJreHr{fl Mbr BepHeMcfl, I(orAa
6y4er o6cylxAarbc.E paBBr{rrre Aannofi rpytrnbr B Teqeuue Bcero Ha6JIIoAareJIb-
}IOrO treprroAa.

B reqeulle Arr.rr rr rra cJreAyrotrIuft 4enr, ar(rlrBHocrr, u {oroc{epe trepeABrl-
faJlacb c N-npax socro-ruofi qacrra [flrHa sepes ]rocr B S-o6racrr sauaAuoft
qacru n.ETHa. .(,n,a arofi {aarr paBBr,rrr{-s xapar(Teprro uocrerreHlroe yBe.lruqeuue
rpnocrrr rparryJrflpuoft crpyxryphr Mocra Ha rpaHrrue c rerrbro rr.Errra. Itaxierca,
qro 3a yBeJrr4rreHr{eM uSryqe}Illlfl rpaHyJr cJreAyeT BosI{I4I(HoBeHrre EoBoIo reM-
rroro upocrpaucTBa B trprrJrerarcqeft uacru yx{e cyqecrByroqero uETHa.

Eucrpue r{BMeHeHrr.E, Br4AraMbre n Soroc{epe, troHaBbIBaK)r, qro HaH B ca-
MoM rI.ETrre, TaH 14 B or(pylr{arcu1eft ero Soroc{epe trpo[cxoAflT rdaMeIIeHIa.s B

xou{urypaqrrl{ JroxaJrr,Horo Marur{Tr{oro rroJr.s, qro u orpaxtaerc.E Ea peByJIr,-
TaTax cpaBrreHr{.E MarHr4TOrpaMM.
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4. IlonropaeMocrr, norcnaMor{rrx r,raueperulii

Tpra norcgaMcnl{x l4BilfepeHl{.rr, r(oropbre Mbr [Jr.s aroli qenlr rrcrroJrbBoBaJrr{,
6rr.nr.r noryueurr B Teqeur,re rpex qacoB, sro trpr4Mepuo coorBercrByer Bpeilrelr-
n6uy paarnql4lo Merr{[y MarHrrrorpaMMaMr{, Holopbre cpaB}rI{BaJrl{cr, parirme. FIa
pvc.7 [peAcraBJreubrMarurrrorpaMlrbr, trocrpoerrHr,re rax ]r{e, HaH r{ ua puc. 1.
Paanuqrr B MaRcI{MaJILHrIx BeJrI{qI{Hax I\{arHI4rnr,rx uonefi, Horopbre MbI BtrAr4M I-ra
MarHIITorpaMMax, Moryr 6urr, o6ycnoBJreubr rrorpemuocrr,ro l{BMeperlrfi. ,(,rn
cparuerrfi, r(oroplre Mbr trpoBoAr4M AaJrLme, tr{br r{ctroJr},BoBaJrrr o6a lreroga.

IIpu rouoqu r{HrerpaJrbuoro MeroAa Mbr rrocrpor4Jrr{ Hpr.rnbre N (H), r{oropbre
Haxo4.rrrcfl n cpegueft r.r npanofi qacru Ha pl4c. 8. Srra Hpr{Bbre aHaroruqHbr npr.r-
BrIM pr4c. 3. Tpu Hpr{Bbre, uocrpoerrubre 4na S-uo.n.Eprrocrl{, crrJrr,Ho pacxo[.ET-
c.fl B o6lacmr Ao -40 ac. Oulr yxaarrBalor Ha ro, qro Marur{rrrbre noJr.E [o
-40 ec cI4JrbHo MeH.sJrr{cb. 3ro lroxro BaMerrrrb Ir npr4r paccMorpeuutr Marurr-

Pvc, 7, florcgalrcr<r,rc lrarunrorpar\r-
rrru 30.VI 1974 r.
Baepxy cncua - 5.35-5.55 UT, raepxy
cnpaBa - 6.00-6.25, Brrrr3y cnpaBa -8.00-8.45; ypoBrrlr rr3oraycc: 10, 20, 65,
200,500

, -.1-,
I

s

152



O-^"*f
/r' '"t"**-T J'

/ ,"^ ,*n*
i l./'

k;'

/000 l,Yl

Puc. 8. Cpannenue llorcAaMc(ux ua6;rro4esllft [poAoJIbH-oIo nons 30'VI L974 r. rrpll IIoMo-

rqia ranrerparbgoro MerOAa (aantlcultOctl {yrrnqull 1[ (fI) ot EatrpE]I(eIIEocrI{ MarEI{TEoIo
no,nx)

I{pccrrru - 5.35-5.55 UT; roqrr{ - 6.00-6.25; HpyE(Htr - 8 00-8 45

roIpaMM Ha puc. 7. IIa MalHl{rorpauue 8.0-8.45 uostu net cna6r,rx uoJlefi

S-uo,napuocru.
tr{a aroro Mr,r BrrAr{M, qro uHTerpalr,nr,rfi MeroA He [prlroAeH IJIE pasBI{BaIO-

ulrrxcf rpynu. flporepra HyJIL-IIyHI(ra MaIIIIIrorpa$a uoxaaaJla, qro a{{ent
cABrrra HyJrfl BAeob ,"Lpoo"roerC.s. Hanlrqr{e r{aMel{euufi n axrlrsuofi o6nacru
c reseHueM BpeMeHI{ I\{O}HII9 ;yqrne BCerO IICCJISAOBaTb uo ra6,n. 2, tge trpIIBe-

[e]ro pacupeAeJreHr[e IISMep.fIeMbIx Tose]t B BaBIICI{MOCTI{ OT BeJIIIIqI{HLI MaTIIIIIT-

HOI.O IIOJI.E AJI_E MarHI{TOIpaL{M, B ItOTOp}'Ix IIBMeHeHII-tr UpOflB.II-IIIOTC.E CIIJIbHee

BCero.
llo nocne4ueuy cron6qy ra6l. 2 nrtr nu4rau, rrro B o6nactu (0. -t*0 aC)

lr 6onr,rue 300 ec Holrl,tqecTBo roalen co BpeMeHeM yMegblrraJlocb, a B o6nacTl
(10, B0 ec) ysetw,ttrBaJlocb. Tor xre peByJlbrar MLI DolyqaeM IiIs I{pIIBbIx 1/ (.f/)
Ha pr{c. 8, rge paar-rbre yrJrbr r.ranJroua r(pllBr,rx o6oaua.Iaror ITBMeHeI{ue HoJIrr-
qecTBa ToqeH, co orB ercTBylotqfl x oIIp eAeJr eHHoMy SrrarleHl{ro MarHrrTrrof o uo JI.[I

Ea MarHrrrorpaMMax. Ta6.rlrqa
Pacnpegeleurle EBMCprreMr,rx ToqeR B BaBECTMOCTII OT BeJItrlIEEbr MarrruTHofo

notr (nbtcgaMcxre MarrrffrorpaMMbr 30. VI 1974 r')

9nc;ro roqen

/000
/00

/00
/n

/0

O6,flacrb MatHr4T-
HO|O IIOJIfI, 2C

-40<H<-20
-20 <r/ < -10
-r0<1/<- 3

-3<fI< 3

3<11< 10

10< f/< 20

6.00-6.25 
| 
r.*-t.ru

t0
63

156

L4L
t62
L3'l

2

36

B2

93

165

L7B

-Bq1

-14_-48

J

4L

151

124
45
(9

L4
J

PaB-
HOCTb

66

40
6

5

-,

Pae-
HOCTIT

20<1/< 40

40< /r< 80

80<l/<160
160<ff<300
300 < E <600
600 < 11

B5

84
39

L4
t6

5
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OOracrb MitfEl{T-
HOto noJrrr, zc

qucro ro.reH

6.00-0.25 8.00-8.45
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Pnc. 9. Peaynr,rat cpaBnelrrl.fl ua6.nrogeni.rii [poAoJrr,Horo ilrarHfirnoro nol.s 30r.rron.a L974r.rpr rroMorrlrr MeroAa (point by pointD (aarr,rcrauocrr, /1 (8.00-8.45) or 1/ (6.00-6.25))
TeMHbIe HpyrnHL{ - cpeAulre BHaqeHtlB, uoJryqeHbr no 10 u 6orbrxeMy qrzcfly rorrex, r{oropbr€ BxoArrT
B BbIAeJreHHr,le IIHTepBaJrbI Ha ocra IJ (6,00-6.25); cBerrbre I{pyE(xrr - cpeAnrre Buaqegr4fi, troJlyrleHr,r 11o
5-10 ro'Irranr, Horopr,Ie BxoAqr B Bb]AereHur,re rrrrrepBaJrbr Ha ocu -H (6.00-6.25); Hpecrr.rfirr - orAeJrbrrbre
flapbl 3Ha'reEult MarrIrrTHbIx no"'Ieft LI3 o6eux MarHuTorpaMr\r; HpecTuru B cHoOHax - oTAeJrbHbre [apbr
sHaqeHl'Ifi MarHr'ITHbIx uoneii raa o6er.rx liarHrarorllaMM, HaxoAnB[rr{xcE B nor},reHr,r rrgrHa c 6our,mnn
rpaAtreHroM MarHrrrHoro norfl, IIoEpaBEeJrerflre rlHajr6r:

o6lacrs II < -10 zc: lorapu$mruecnan,
) -10 ec(fI-(10 zc: .truHeiirrafi,
t> H S t0 ec: rorapfiSMuqecfiaE

B c;ryuae, fiorAa r,rcrroJrbByeM MeroA (point by point,>, otrr{cbrBaeMbre rpytr-
HOCrr{ OrcyrcrByror. 0ror MeroII Mo}rruo 6rruo r,rcnonLsoBarb 6ea aarp;r4ueullft,
TaK I(aK pa3pemeElIe II HanpaBJIeItI{e CI(aHIIpoBa}II{fl coBrraAaIr,r. PeByIr,TaT
cpaBHeHr4fl Br/rAeH r{a puc. 9. Or[ertubre rosHl[ 6rrrr.r uoryueHr,r raH: Mr,r SaAa-
BaJIr{ pa3Hr,re.r{HTepBaJIbI 3EaseHl4fi BeJII,IqI,IHbI I{ Atn [el)Boft ]\{arEr{rorpa}rMr,r(ocr a6cqucc); HaxoluJrrr Ha Erofi rrarHurorpailrne roqr(r{, Hanpfl}Rerrgocrrl
NOJI,E B I{OTOPbIX BXOAI,IJIA B [AHHbIIt I{HTEPBAJI BIIAqEHII'I H, AA BTOPOfi MAT-
rrr{TorpaMMe (ocr, opg,rauar) Haxop.trrlr coorBercrByronlue uM Toqxr{, rroAcqrrrbr-
BaJrr{ cpeArrr4e SHaarerrl{n H no HrIM rr HaHOCI{Jrr4 Ha rpa{Irfi. Ha rparfuxe ur,l
IIIIAT{I,f peaJILHLIe CooTHoIneHI{fl Haups}fieHHocTeIYI MafHI{TrIbIx noJlefi. 3[ecr,
rar(ffie o6HapyE{raBarorcfl a$$enru, noroprie Mbr paHr,rxe o6CyXgaru.

Moinno oTMerlrrb, qro cJIoEtlrocrl4 B rrcuoJrr,BoBar{rrrr r{rrrerpairr,uoro Merora
6ynyr r\rerrbure B cryqae, HorAa Hpr4Byro N (H) Mr,r uocrpor{rvr Al,fl a6conroruoro
BnaseHug r\rarrrr{rrroro uo.na I H I . B aroM cJryrrae Mbr r{e EeJraerll cpaBHeurrfi
I\IaJrbrx NrarHtr{rH}rx uonefr-[o 1t0 e.c.Ilpuaafi1\ (lH l), xoropyrc Mr,r uocrpos-
JIr{, rraxoAprrcrr Ha prrc. 8 cJreBa. ,[,ta uarur.rrHbrx roJrefi I H I> 100 eJ rr,lu
Br{Ar{1rr xopoilee coBrraAeHIae.
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Sannro.reHr,re. flpe4saprrreJrbHbre cpanlrenlrfl rrorcAaMcnoro u ouqpxle6n-

cnoro MaTepr{aJroB ua6nmg,euuft uoHaer,rsaIoT AOBOJI6I{O XOpOfiee cooTBercTBI{e'

Hecuorpn iro ,ro, ueo6xoluuo trpotseplrrb peByJIE,rar ua 6o.ur,ureu MarepllaJle,

[oJryqeHIIoM oAHoBpeMeHtIo AJIfl aI(rI{BFIbl)i o6naCtefi. C toqxu speH}Ifl o6pa-

6or.xu BhIfoI{Ho r{ctroJrbSoBaTb cTporo oAr.ll{aRolloe HatrpallJleHlle cHa}IIlp0lla-

HI,I.'Il4IIoBoSN[o}ItHocTI,IoIII,IHaIto]]bleycJIoBI,I'lIIBNIepeHIlI4.
Orsoruenr,te arra.Ienuft HaIIpfl)HeIlItOCreri NIaIHI'ITIII,IX nOreft n fIOrCgaUe

n ougpxleilBe rroryqunocb rrpu]\{epuo 1,3. 3:ry nenu.uruy cJleAyer yror{Hl{rb,

rar( HaH oHa troJlyqeHa Ha oCHoIraHLILt roJIbIto AByx NtaIYI{rorpauu' ,I{ln cpan-

treurrfl c peByJIE,raraMI,t I'oracIoHa [5] u BexHepoa [3], xoropme rlpoBoIII{JII4

uBMepeflr{f B Jrtrrrr{flx 5250,22 s,52rt3,47 A, uyirtuo paccq[rarb BJII{flHI'I0 u]!I-
puuri rqerefi , xa.nn6poBoalHoft xp1rnor,l !I paccMorperr BiIIIflHI4e I'IIIcrpyMeI{-

ra"rrb'oii: noJrrrprr,arl,rr. _ hr o6,apy,{}r.[r{,
.[J pu upo u e p He rro 1]ro p frer,ro crrr [o trcAaMC rtrr x I4 BlIep eI{I{I{ M

oro o*rolr"r o6|a6orxlr (peaurpyrorD lra Ddribexr6r IlaBBIrrI4fl o6racru, ra11 fialt
arrr atf{eHro, d ,rCrOrnBoBalll:lol\[ I'iaTepI{aJIe IlN{e.rII{ N{eCTo' OcO60HHO B o6JIa-

CTrIX r\{aJIr,IX troJIeft, rO XOpOtuee COBIIaAeHI{e [OJIyrllIJIoCb B oCIIOBIIOM ]UIfI

norreii 6onr,me 200 ec.
B aaglroqelrue rra1l xoqerc.fl no6nat'ogapllrr B. Eyu6y 3a TISMOU{1, 11p11

o6pa6orxe MarepI{aJra lI rroJreBII],Ie coBerbl'

Arrpc;n, 1976 r.

t.
,

J.

4,
5,

JInreParYPa

,[. A. Kyartet4oe, f . B. Ryn'r.urt, B. E.-Cmenau'oe' C6' <le-ay;rrtalq na6'nrogeruii u
i""i"goiurrii B rIepI{oA Mrcc,>. lvl., (H-gy{a), nnu. ,1, 1966, -c'. 80'

e-.'b;i;;;;r, t', W. Iiiger, H. t(iinzet, !{.'Pltug, J.' f-taude',Methodical. Experiences
nunurai"n tho McasurcirenLi of Solar Magnetii f ields at the Sonnenobservatorium
iiffi;i;il"rr;, Ak:;a;*it cler Wissenschat{en der DDR. HHI-STP-Report. Berlin,
lszi, N 4, i. 1.
i.'ii. arrtn:t Report of the IAU Commission 10, Working Group on Standardiza-
tion of Solar Nlagnetic Fielcl Observations, 1973'
i.b"iu", P, Rinzin,ger, J, Sud.a. Bull' Astron' Inst' Czechosl', 1973,24,22'
b-. n. forlouoa. trLzs,"Itpr,rnclcoiI actpotpua. o6c,, 1977, 56, 203'



AnAAEMUfl, HAYI{ CCCP

Iit 3 B E C T IT f. H P bI M C I( O lYI A C T P O (D I4 3 U q E C I{ O 1A O E C E P B A T O P I4 1I

Tou LVII, L977 r.

P AA I,I OI43 JI YtI E HI/IE
ilroruHo}l AHTrrBHofr oEJrACTr4 HA COJTHTIE

B I4IOJIE 1974 r. HA BOJIHAX 3,5; 2,5 Vl 1,9 cx,

A. O. Bauypun, A. C.,finopxurru, H. H. Eprourer

Orr,rcusalorc.s peByJILTarbr na6rrogeur,rr Jror{aJrr,Eoro paAuoflcroq]rr4na ra Connqe, cna-
BaEEoro c rpynnoft n.sren Ni 96 (McMath Region 13043) r reprroA c I no 7.VII 7g74r. ra
BoJrrrax 3,5; 2,5 u. 4,,9 cn.\

B nepzog nrrcoxoti ar{TI4BEocrI,I o6racrlr rIoMr{Mo BcrrJrecfioB na6.nro4arorca AJrrrreJrblrbre
rrocrefieEHble LrBMeEeHrdfi paAlrottafiyqeurlfl co cpeAHrlM rreprroAoM 700 atun rl rtparTrluecgl
Ee[pepbiBEbre {.nyxryaquu l43Jryqerrlrfi c orrrocr,rreJrbHo r(opornr,rM rreprroAoM, O6uapymeur,t
EerrpoAoJllr{r,rreJlr,H6re cra6rre BcIIJIec(rr, Bo BpeNrfi r(oropbrx rrJrorlrocrl rroroKa paAr.rorr3Jry.
qeIII4rl B MaRCI4MyMe yBeJI[qrIBaJIaC], C yMeII}IxeHLIeM AJIIIHT'I BOJIIIbI B paCCMaTpI{BaeMOM AIIa-
[asolre no.nu. flpranogflTc.E Rparr(I,re xapa(Tepr4crr4Kr,r MorrlHoro BcrrJrecRa, cBfiBarrEoro c IIpo.
ronuoft ncunrrrnofi A.Yll 1974 r,

RADIO EMISSION OF INTENSE ACTIVE REGION ON THE SUN IN JULY
1974 AT WAVELENGTHS 3,5; 2,5 AND 1.9 CM, by A. F. Bachurin, A. S. Duorjash,in,
N. N. Erjusheu.- The radio emission of the local source on the Sun associated with the
sunspot group N 96 (McMath Region 13043) from July t to luJy7 lg74 at rvavelengths 3.5;
2.5 and 1.9. cm is described.

For the high activity period of the region, besides bursts, long gradual radio emissiot
variations are observed. These variationshave a mode rvith the mean period of 100 min
superposed byiconstant fluctuations rvith significant shorter time scale. Short rveak bursts,
for rvhich the peak'flux density increases rvith decreasing rvavelength are found.
Brief characteristics of the strong burst associated with the prolon flare of J:uly 4 lg74
are given.

B xouqe rrroHfl,- HaqaJre ilroilfl 1974 r. ,,o Ar{cfiy Conuqa trpoxo[r.rJra
rpytrna trnreH J\Ii 96 [t] (McMath Region 13043 [2J), xoropa.rr trepecerJra
tlenrpaJrblrBrft lrepuAuan 3.VII. Itparxoe olr.rcaHr,re rpytrubr AaEo B [3] . B erofi.
rpylne Baperlrcr-pr.rpoBaHo MHoro Bcrrbr'filen, oAHa r{B r{oropbix Ha6rrolailacb
I] 6erorw cBere [3] - Bcrrbrrxna 4.vII s 16r,56- -16h58- uT. Bpeurr r] Aarrb-
trefiureM BesAe Mr4ponoe. B trepnoE co 2 ro 6.VII, Hor[a rpyutra trpo.EBJrflJra
nau6o.nr,mylo BctrbrmesHyro ar(TrrBrrocrD, crrer(Tp cBflBannor,o c Hefi no-Ha,nr,noro
paAr,IoucTosHr{r(a B KopornoBoJrHoBofi qacrr,r caHrl{MerpoBoro Ar{atraBoEa or-
Jrnqalrcrr or o6brql1o ua6rrogaelroro crenrpa B aroM AuarraBorre l4l;2,3 u 4.VII
trJrorHocrr, rrorofia paAl4oil3ilyrrelllr.fl Ha Bo.lrHe 2,5 cn 6blila srrme, qeM Ha BoJrlre
3,5 clt.

3llecr ,[eraJrr,Ho otrr{cbrBaerc-E pa[nor{Bflyqentae JroHaJrhHoro r{croqE11Ha
(n. ,.), cBfl3aI{}Ioro c rpyuuofi J\} 96, I4I ero BcIIJrecfioBaE anrr.rBuocrb. Ha6;lm-
AEHI{fl IIpOBoAIIJII{0T, :r.aPT-22 }IAO AH CCCP 14 saHTIoqailucr, R IIe[pepEIBHoM
cJIe)fielll{ll- paAr{oTeJIecHorloM 3a 3roft anrrasuor,i o6.nacTl.ro oArloBpeMeHEo rla
BoJrrrax L,9; 2,5 w 3,5 ctt. C qenrro o6napymeur4fl cJra6brx Snyxryaqlafi n paguo-
EBJry{eHI{r4 sacTb curHana or Connqa r{oMrIeHcl{IloBaJracb cr.rrHaJrolvt oT rrryNro-
BOIO reHeparopa (|III), lrro trosBoJrflJro Becrr{ trprleM ua 6onee qyBcrBurerE,-
sofi mnare.

150



{. O cnsau pagllojlSilyqeulrfl JronaJrbHoro I'IcrorIHI'Irta
c rpyllllou rIflTeH

Ha pr.rc. I npegcrannenrr rpa{ur{r4 r4sMeHeHrrfl trJrorHocrr.r lOTo-Ha P14I4o-
I4aJryqeHtr.fi JlofiaJlbHoro I4croqHl4r(a 3a nepllo4 c 29.VI uo 40'VII 1974 t'
ltaxrUas rorrr(a Ha pl{c. { npegcrarrfler co6ofi ycpe[HeHHoe BnaqeHt{e trJIoTHo-

Crrr trOroHa Ba [e]Ib. VCpe4ueurae flpolJoAIIJIoct,, HaI( trpaBflJIo, tro AByM EBIIIS-

peHr{.flM, oAHo r13 r(oroplrx AeJIaJIOCb O6UqUO yrpoM? Apyroe - H Besepy,

B KorIqe Ha6IIO[eELIfi. Ha eroM ]I{e plrcygl(e fTecrI{I(aMI{ HaHeceH},I BHa-

qeHr{fl IICTLIH}Iofi IIJIOIq,aALI S, rpyulu tr.f,Teg N 96, BbIpa?xeHHoft u MuilJiuOs-

Hr,rx IoJI.Ex IIoJIyc{]epbI (n. a. u.) [1!. Crpenxoft Ha ocII BpeMeHu orMerieg Mo-

a[eHr nl]oxo]r(Ileuurr rpyunbl qepea qeurpa.nrnuft MepI'I[I4aH.

lla ptrc. 1 Clegyer, qro BaMeTHoe Bo3pacraHue IIJIOTH66TU troroga paA11o-

I{BIyqeHurr Haqafloc}, 1.VII. MaxCurrra;rsullft troron raSrryqeHldf Or Ji.tr. Ha-

6rrrgaerca 3-4.VII. Ylrenr,ueuue
II.rIorHocrI{ trorol(a tr()cJle MaI(CI4MyIlra f - ,\ I

upoHcxoAr{Jro c MeHbIUeft c,Hopocff,ro' .\ I r-O '*a lt,qerr ero BoapacraHlre. O6qnfi xog pocta \ I I \ l"
IlrrorHocrH trorofiir paAflou3JlyseHllfi 

S\ r'll- / '*. _ )rut
Jr.r{. [o MaHcu]\ryMa xopolxo coBrlflAaeT \'. I 1 g. '*-i 

I
Jr.r{. Ao MaItcI{lvIyMa xopo[o coBrlaAaer N-" I Ic xoAor.I yBeJIlIaIeELIrl I4cTr4r{r{ofi rl'rlou,a- \ zal- r
A' r-pynnbr rnl.e, o",y?ytiTh -:,Hl-; I I / ,crrlraJihHor-o arau.,,,t"'lZ.\iiD."fl;;;. S,,L i / - \l
nlroTourrof,ucn.urr-uxu4.VIInctpyxtype N""[ / ll R \V*rpyflflbr trpor{SoIxJII{ SaMeTIJLre I'rBMeHe- !

ilwrr - rpyrra "r;;'^;;;;;;;;;;; N-
tra OTACJILI{rIe qaCTI{' CTaJIa IvIeHee I{OM- F

traltrtrofi , Harlp.rlll{elrrr;;;;-r;;;;;;;;; N 
-

troJLfl B rr.srHax, cocraBJlfirolqlrx fpytr- ' lT', , , l, , , , , ,\N
try,craJra ylreHb[arbcs[5],xorEcyM- zg,ro,/ 2,7 4 f 6 z I g /0
MapHa.E r{crr{uHafl rIJIoIrIaAE, ee [ponoJl- y'/rond //Pta /9742'

[(aJra. eule Boapacrar], BllJrort, no 5.VII.
BoBltoxruo, c arl{Mr4 r{BMeHerrrt.EMI{ B Pnc' l' I{aMenesr.e rlJrorlrocrr{ rloro,*a pa-

rpyrre cB'Barro na6*osae*o e p aarlIr- *ff#ffi'1i1"1""^f;'|f,;i3#H;H.i#
qr{e n o6Iqeu xoAe IIBMeHeunn sp u AHfl r(o',AHro

trJIOTHOCTII JIOTOHa paAI,IOI,IS[yqeHUrI TeMrrbrc np]]r(Krr - AaH]lbIe no nonlre 3,5 c"rr,

troc.fle 4,Yil, cBerJrrle fipv]I{l(ll - 2,5 cn, rpeyroJrb}Iul(fi -
t.VII, ftor[a Earrairocb BoBpacra- l;tJ#'^XT['".u - rrcrl{HHatl ilroqaEb rpvnnbr

Erre rlJrorHocrrr uoror(a Jr. rr.' I{cToqHrrr(
rra xoAr{.rrcfl or qeHTpaJrbHoro MepI{J\r'Ia-
ua connqa oprlneprp ua 30o, s cs.Eer.r c qe1{ B sror rrepuo[ e$senru, cBrISaH-

HbIe C IIaIIpaBJIeHIIOCTLIo I{3JIyr{eIIII'E I{CToqHI4Ha, Mo}ItgO He-yqUTIJBaT6'

@ororpa$uu paccMarplanaernroft rpytrrrbl 2, 4 w 6'y!! !97^Lr' trpI'rBeAeHLr

rra plrc. 2, Crrrri, troJryqelrbr Ha Koporrorpa6e I1AO AH CCCP I{ npeAocra.-
JreHbr B Harlre pac[oprl]I{eHl{e A. H. Ba6unuu.

Ha puc, 2, 6 s xBocroBoNc rrflrrlc xopolIlo SarrerHa rrpHarr [yr.a, pasAeJl,Elo-

111afl rlfl:ltro Ha qacrl,I. 3ta 4yra pa3[eJlfle]' B ILaTHe o6lactlr C trpOTI{BotrOJioli-

Irr,Ir{rr rroJrrrprrocl'flN{rr Marlrrrrrroro rroJIfl, o6ycron.rinnafl rpaAI4erIT},r rroJIr{'

I{aH uoxaear e. n. Cenepur,rft eiqe n 1958 r. [6], Harrque 6olsrulrx Ipa[rIeH-
rou r,rarHr,rrtlolo troJI-E xapal(repHo Al.s o6,ttacreir, rqe BOBHIIIiaIoT MOqHble

Bonbrrrnr{. /t.VII s er.ofi o6lacrr{ BoBHrrr(Jra rlporoHua.rl RcrlbrlnHa, I{oropafl co-
Ir po ]l o irilla.[ &cb NIo {HbIM BCrI JreC HO M p aAI{O r{3JI yrlerlrr.fl .

2. Bcn,recnoBafl altTlntrroc,frr rpfilrbr B ileptro4 c 1 no 7 lfitonn 1974 r.

tr{a puc. 1 nlrgno, qro cpaBHureJrDlto L{oqgoe lla[I,IoI,IBJryqeIrrIe iroHaJII]IIoro
,rcrorrlrrrrrta rrlreJlo Nlecro B rIepIIo[ c t uo 7.VII. B a'rot treprroA Ha6rloAa,riacb
uar.r6o,rree BrrrcoKarr BcrrJrecxoBatr afirrrBHocrl [1' 2,71 v saperr{crprlpoBaHi,I
cr.rJrblrbre r.rSMeIIeHIIfl I{}ITeIICIItsHOCTI4I paAI{OI{SJIySeHI,I,I caMoro JI.11.

L1'.t
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Puc.2. (Dotorpa{uu rpyrrnbr nsren N! 96
a-2.\rll 1974 r,,6-4.VII, e -6.VII

FIa pnc. 3-8 upureAeHbr r{BMeHeHn.s paAr,rolraryrreHrrfl irofiaJrr,Horo r{crorr.
HI{I(a [r-IfI I(a]HAoIo AH.fr B orAeJlbHocrrr Ba rrepuo[ 1-7.VII. flo eepr.nHaJrb-
IIofi ocl{ orJro]r{eHbl BeJrr4qI4HbI orHorrretrl{.rl T"/ Tumi[ i 7a - BIlaqeHI{f alrreH-
HOII TEMrIEPATYPbI, 7A MiN - MIIIIIIMAJIT'HbIE SHAqEIII{ff AETEIIHO'1 TEMtrEPATYPbI,
Ho'ropbre Ea6rroAa.rucr, R Harr{AHft ganurrfi Aerrb. SaMerrrM, qro a6co;rrorut,re
BTlarreHI4.a 7a min paSJrr{qHr,I KaK AJr.fl paSnbrx ltHefi, raK lr \Jrfl paBH[rx AjrrrH
Bo,TrH. IIlrfl 6onee narnsAHoro ilpeAcraBJrenr{fl r{B]vreueur.rfi BeJruqlr:ubr 7'af Tattn
158
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Ete, rrro r{a pr{c. 3, aa 4.VII L974 r.

JIoI(aJIbuoIo }ICTOTIEII4HA MaCmTa6 Ha prlcyHriax DbI6parI TaKIIM, q1'O IIoBr,]I[eHutr
aHreHr.Iofi Ter{.I1eparypr,I, cBflBarIHbIe c MoqrrbrMrr BctrJrecRaM:rr (Ta/ Tanio ]2.*
cNf, crpeJlr(lI Ha p]rcyHHax), Ha rpa(bflHax r{e yHaBarrbr. Snaqeuuq T^ c:flnata-
.Trr4cb c sarrflcefi paArror.rsryserrr{fl Jr.rr. Ha Ar{arpaMMH0fi reHre qepeS 30 cen.
Bateu flpoBoAr,lJIocb ycpeAHeHlre [o rrerbrpeNr coceAHr,rx,r roqHaM. Vcpegr,renHr,re
3a 2 ,MUtl, SHarIeHufl Tol Tornltl Ha]Io0trrirlrct Ha prrcyHolt, Cooellrrl{e roqHrr
COCAI{HEHbI IIPflMbIMlI, C.TEgYET OTMETI4TI,, IITO IJOJIEiICTBUE YCPEAIIEIII4'{ 3IlAqE-
lH.WqI Tr\l Tamin B Mtll{cl4Mytvrax BCIIJIecHOts 11a plrc. 3-8 geCnOJIt,Iio 3aHr4?rieuH.

B nepraog c I uo 7.VII s arori o6raorrr Baperlrcrpr.rpoBarro 6onr,moe qr{cJro
BCnJIeCHOB paAUOu3JryseHlrfl B CaHrlrMerpoBoM l{r{arrnBoHe. o6nacrr 6rr.ua
oco60HHo anrr{Brror? 3, 4,u 5.VII. B arlr gnu B rreft BoBr-rrrnaJrlr Morqurrte Borrbrrrr-
HI,{. yna[{eM Ha p.EA BCrrJ]ecKoB o rlJrorr{ocrbro rroro}ia paluor4aJryqenrrrr 6o.rrb-
me 10,70-22 om/"ttz.etg. Han6orrbrtrce qr4cro paAr{oBotrJrecrots B carrrrrMerpoBoM
[[lallaSorle co BuarIeHr.IeM uiloTr{oOTLI troTor(a B N,raHc[MyMe, trpeBbtrlIaroqeft
10.10-22 oml nn.eqt Lralfiro1arrocb S.VII (B BctrrrecxoR) yr 4.yII (9 rcnnecxon).
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Puc. 8. To nte, qro Ha puc. 3, aa 7.VII 1974 r.

B guu satr6oJrbmeft axrnsuocruS,4 n 5.VII rla RoJII{e 3,4 cn, [2] 6brno sape-
urcrprrpoBaEo 6 Bctr.TrecfioB patrI,Ior{BJryrreur{fl c uJIor}Iocrbro troloHa It Nrart-

cr.rNrylre 6ornme {.000.{ 0-2'9 om/n2'aq.
Xapaxrep r[BMerreurr.E pafluo[BJryseHr{.a .]ror(aJIbrloro IrcrorIIIur{a Ha BoJIItax

3,5;2,5 w 1,9 cn BITAeE rrl puc.3-8. FIa yr(aaarlllbtx AJrI'IrIax BoJIIT trrr{pl{Ha
Ar{arpa}trvrhr HaIIpaBJIeErrocrr{ ar{TeHr{r,r trpeBbIItraeT paSIIepbI pall{orrcroqHuHa.
Iloarouy upra6nuxrenrlo r(oiRrro [o,rlararr,, sro uBIvIeHeHug aHTeHHofi reuuepa-
rypnr fu trporropquonaJrbur,r r{BMerrerlrrflM lrJrorlrocrlr IroroI{a Jr.I{. TclrAa,
BEafl cpeArree Bnal1euue rrJrorllocrrr troroKa palrloucrorlltrlxa Ira ramAsrfr Aenr,
(cu. puc. t), Mo?nHo or{eEnrb r,raMeHerr}r.E trJrorr{ocrrl rlorona B l\{oMenrbl
BCIIJTECKOB.

I{s puc.3 cregye:r, qto 1.\rII R reqel{I{e Harul{x Ha6ilIo[etu{fi aaperlrcrpu-
poBalt ToJILI(O OJtr4H BCIIJIeCH, BO BI)eM.A HOTO-pOIO I{3MeI-IeIII4^e fIJIoTIIOCTI{ trOrOI{a

ip.ror-arro 1.6.10-22 em/nz'?q Ha BoJIHe ?t,5 cn, u 10'10-22 rtm/4.''eq -:ua
sorrrru 2,5 c.rw. B [anruefimeMAirfl r(parxocrr{ Ber[qrrHy L0-22 om/x,z'at4, 6yy,ew

trpulrr4Marb Ba eAItHI{IIy trorona (e.u.). Ha nolue 1,9 cn BcuJIecI{oB c rIJIor-
,{ocruro lrorol(a 10 u 6otee eAITHI{II B Dror AeHL He 6rtno noo6u1e.

3.VII (crrt. p-uc. 4) Ha Bo"rrBax 3,5 u 2,5 cJ, n I4HrepBaJre BpeMeIIu 7lr58n' -
{gh2grn Ut Ha6Jrroga;rcg Monlgrrfi scurecx. Cornacno [2], ria BoJrrre 3,4 c,tt

uJrorlrocTb rroTor(a B Mar(Cr{MyMe al'oro BcnJIecHa cocraBJI.EJIa 6onee 3900 e.n'
Yxasasgbrfi BcrJIecH cB.sBaII co BctrbIrIrHofr lattra 28.

4.VIl (crrt. pllc. 5) 6rr;ro saperl{crpllpoBa}Io 5 ncu;recroB c trJlol'HocrE,Io

Iroror{a B Ma1crrrvryMe 6onsme 10 e.u., rrB Hr{x ABa BctrJrecr-ta c Mar(cualyMaIvIIt
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'- 6h1r8nr n 13\52n UT, cr,aaaunbre co Bctrbrrrrr(aMr{ 6a;r;ra LR n 28 coorBer-
.crtseHHo, r{rfeJrr{ rrJlorrioc,r.b troror(a B MaxctrMyMax 6otree 300 e.u.

5.VII (pr,rc. 6) aaperucrpl{poIlaHo ABa rJcrrJrecna c rrJrorrrocr},ro troroHa
B MaKcr.rMynre 6oJIbrue 10 e.n. (r 1{tt56,,, v,L2h01!t1t IIT). B tbhoZ- UT ua.rancs
uou1nr,rfi BcrIJrecH, Horopuft Ha pr.rc.6 ue upr.rHolltircfl., Tar{ HaR c j3h lo {5h
xa6;rro4e^unq He trpoBoAr{Jrrrrc,b. 5.vII anruBHocrb rpytrrrbr ua ronrrai 8,5;
2,5 n 1.,9 c/, ocraBaJrac,rr etr{e cpaB}rr4TeirbHo sr,rcoxoh, oflHal(o BHagllTejrr,Ho
HI'Ix{e,'IeN( 4.VII.

6'VII (puc. 7) 6r,r,tro Baperlrcrpr{poBarro rtrecrb Kopornrrx trNrrryJrbcnbrx
BCIIJIECHOB C IIJIOTHOCTI,I{) IIOTOfiA B MAI(CI{I,IVME 6O;IEE 10 E.U. }I OAIIE IIPOAOJI-
irtr.tre.urtrr,rft BcrrJlecH, cssaauHlrft co Bcnbrrrrr(oft 28.

7.VIJ. (pnc. B) saperr,rcrprrpoBalro ARa BotrJrecxa paAuorBnycenufi c Haqa-
JroM B {0h02m :,atzhl4,, uT u uroruocrbro troroHa 6bree t0 e.tr., cBgaa}rnr,re
co Botrr,rmr(aMlr coorBercrBeHHo 6anta 1B ra 1N.

3[ecr Mr{ yr(agaJrr,r ro.r:rbno Ha Mon{HBre BctrJrecxu. I(poue roro, Ba treptro[
Epo-\oHAerrr{rr rpytrIlr,t no [ucHv co;ruqa -B ueft soss[r(aJro Mrrofo orEoctrTeJrb-
.no c.na6r,lx BcrrJrecr(oB. Pa4raonculecKr,I B coBor(yflEocru c sryHTyarlrlflMr
IIB.[yqeHI4E JroraJ]r,Ho1'o ucroqHr.rHa xapaHTeprr8yroT Br,rcoHyIo crerreHb ero
ar(rr{Brrocrrr B rreprroA c 1 uo 7.VII, c Maxcr{MyMort 4.VII.

3. Oco6eunoc.rlr paAr,rorrsJryqgslls JroRaJn Horo rrcroqHr,rxa
Ha BoilHax 3r5; 2rb t lr9 cn,

7Ie pr,rc. 3-B nra4no, r{ro B reseHue Bcex ynagauur,rx 1neft ra6nrogeuuft
'HaprrAy c 6olr,uroft BcrrJlecltotsoft axrraeHocrbro, r{RTel{cr4rBrrocrb pa4lrotrBny-
qeIlLIfl JrOr(aJrbI{OrO r{CTOrIr{r.rHa trpeTeprreBaeT cr{Jrr,Hbre I{SMeHeHtrrI CO BpeMe-
HEM.

Jrr.r rasl{eueEr{fl Mo}riuo pagle"rrr{rr, Ha ABa nnga: l) AoJrrotrepuoAtrqecHtre
irSMeEeErrr.fl; 2) Hopotnotrepl{oAr4qecKr,re r{BMeHerrr{fl, r(oropbre Ear(JraAbrBa1,Tcg
rra Ao Jrrolepr{oAlrqecr(r4e.

o_4euHn xapaHrepr{crr{H AoJrrorrepr,roArrarecHrrx usMeseurlft flptrBeAeHbI
,s ra6nzl1e, n xoropoft yHaBalrbr upu6nr,r[ierurhre, ycpeArrer{Hbre aa AeEb Antr-
Te"rrbl{ocrr'r B MI'tHyrax rr }Ix aMrrJIr{ryAIn orr.Iocr.ITeJrr,Eo cpeAHero ypoBnrr
paAnor.rBJryneHlrq ucrorrHr.rHa B 9/0.

tr{a ra6ruqbl Br,rlIHo, rrro lurzreJrr,rlocrb AoJlrotrepr{ofluqeog[x r.rsMeueuufi
,tro 'rpeM yr(a3ar'rr{BrM ArrflM cocraBirfier B cpeArreM 100 atutt rr pacrcr co BpeMe-
ne,u_(oto Ar{fl Ho glno). OruocrrreJrbuarr aMnJrr,rryAa roslnreuenuft }rarcu[rinr,sa
4.VII. It noporxonep[or[qecfiIrM r{BMeHerrr{sM Mbr orrroctrM rrar{egerrtrg c.tre-
IrrrroAoM ne 6onrrue 20 nuu,. Alrnnr,0yga r{x Bapbr4pyer B rrr[poHr4x rrpel{eJrax
,Lr cpaliur{Ma c aMrrJrr{rygorl cta6r,rx BcrrJrecnoB.

!,ara. l9?4 r. I t.VrI I a.Vu 5.VII

?u, c'tt, I ,r, 2,5
',' | 3,5 2,5 r,9 3,5 2,5 I 7,

Arunruryga, o/e 
I 
,, tt 6 13 12 16 7 I 13

flepuo11. ,uuru I go I uo 120

O6paulaet na ce6.s BHItMaHITe tor Saxr, qro oruoc[TeJrbErre lraueuerrtrE
paAllou3JryqeHu.E il.8. 6ofiee saltetubr rra BoJrrre Lr9 cn tro cpaBrreguro o orEo-
.cEreJrbrbrMr[ r{BMerrenrr.EMu Ea BoJrEax 3,5 u 2r5 cu. Ero ornocurcg Ee roJrbno
I( [oJlIotreptroAEqeoKuMrrBMerreEIr.EM paAuou3JlyqeEtrE, Ho tr It HoporRotrepuo-
rtrqecftuM {nynryaqusu. Tlcxnroqenlre cocraBJr.Eror Barrtrcu t u B.VII, iora'3.vll trpoAonxrrreJrbnocjt!_Ea6rrogeuuft rra BoJrEe l,g cn ueA0crarouua flna'Tar(oro yrBeprfiAelrua. 1.VII, aorAa anrltBrrocrb EcroqgtrHa 6nrua cpaaugreJrb-
Ito nuaftofr, AoJrrotrepuoAtrqecxtre rraMenerrrr.E pa[trougfiyrlemufi. u r(opormotre-
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Prrc. 9. lla,uener.run orHotttc]tl,If LT a.fil I a.!r

pfioru{secxfle Sil]fiT]ar{rlr{ rra BoJrHe 1,9 cn 6run nr,rpa]I{eHLI orHoclITe.IIr,Ho'

cJra6ee, qeNI Ha BoJIHax 2,5 w 3,5 cu.
C qenrrc RbrflcueHlr.fl Bltvrflu.ufl Ha Batrr{cb pa[uorl8flyqeHlr.E JIoHaJIbHoro

Ircroqrru1a uryMoB rr Eecra6r4Jrbuocrrr ycrrreEr{fl pa[rrotllerpa 6rrlu upone4ennr
Ha6Jrro[enurr paAI{oI4BJIyqcHufl oT yrracrna (crroHofiHoro>> Conuqa, cBo60flrl0ro
OT JIOI(A.IIrI,IsIX I,ICTOqHI'IIIOB. HA6TTOIEUITfl rrPOBOAI{JII'ICn B TEqEHtrE 7 'T.
3a eror nepr,roA IrIlpI{Ea ltryl{oBofi I(opo}finl4 ue upeur,rruara 0,6; 0,7 n0,8%
or ypoBlrr ar.rrer.rc,ft reMtreparypbr (clo1oftItoro) Co.[Hua Ha BoJIHax 3,5:
2,5 u 7,9 ctL coorRercrBeHlro.

Ha puc. 9 lraHecenu orr{oilreHr{.8 paauocrr{ Me)r{Ay MaI(cuIvIaJIbHbrM I1 MIIHII-

MaJrbHbrM BHaarerrr{.flMr{ arrreEEoft reMtreparypll lilfl (otroHofiHorol Colnqa
A71.6 n aHrelrsofi reMtreparype JIo.KaJrr'Eoro I,Icrosgl4l(a ra.!, IUI.E r(a)r(AOIO

;1n.a ua6rrotrtennft u ilepEoII c I uo 7.VII. [aunrre IUI.E B9JIHLI 3,5 cu o6oaua-
qeH6r TeMHbrrlru HpyE(r(aM[, AJI.S BO,II]IbI

2,5 c.u, - cBer.TIbIMrr Hpymr(aMr fi \ilfl"
BoJrHbr 1",9 cn, -.Tpeyro,rrbuur(aMl,r. Co-
fJIacHo plrc. 9, MolnHo 3aI(JIrOqffTr)' qTo

OTIIOCI{TeJIbHBIe I{3}IeHeHI{rI aHTeHHOft
rerftreparypr,r, o6yclon,leunr,re $ryx-
ryarlr{.frMII ycrlJrcIrI{E paAtroI'Ierpa' He

trpeBbrrnaror 0,3; 1,6 v 6,\oio or arrrerr-
noft reuueparypbr I{cToqlltrfia lra BoJI-
sax 3,5; 2,5 v 7,9 cil, coorBercrBegl{o.
flocrorray oruocrITeJrI)Hbre trBMeHer{Irfi
ar{rer{Hofr reMtreparypu na prc. 3-8,
trpeBhrrnarcnlue yRaSarrHr,re 3I{aqeHrfl,
,rBJr.Erorcfl BeilIIquHaME peaJrbHbIMLL I'I

o6ycnounenbr I{3MeI'IeHI4.EMr.r paArIoI{3-
JIYIIEEU,E JIO}TAJIbI'IOIO UCTOCIIUHA. HAK
cJreAyer Lr3 pI,Ic. 4-6, 3, 4 u 5.VII or-
HOCI{TEJIT,HbIE I{SMEIIEHII,g A}ITEII]IOft TEI\I-

trepaTypr,r, cBflBaI{I{bIe c {lynryaql{tlMtr ycIIJIeHI{fl pa[I{OMerpa, 6r,r,nu BHarII4-

TeJrbHo Hrr?fie yKaBaHHLrx [peAeJIbHbIx eua'reu[fi: 0,3; 1 ,6 n 6,50/o.

B nrareparype, coAep)flau1efi 4annbre 06 aKrtrBlrocrr{ couuqa R paAr{o-

r4Bflyqeuura (cu., nanpurrrep, [8]), IJI.E HoporltoBoJIHoBofi qacrll CaHrllMerpo-
Boro Ar{atra3oEa o6r1alrro trpLIBoI{flTC.E CO6LITl,r.fl' tso Bpe\{fl l(oropblx }I3MeI{eHI{rI

cpe4ueft uJlorrrocrl{ rloroHa cocraBJltrror He MeHee 1 e.u' (t e'u':=
: LO-22 em/n'.eq). Srtr AaHHbIe troflyqalor o6blsuo c trol(oqblo ue6oaluurr
arrTeHH, IIpIIIIIIMaIOILI{X paAl{o1t3ilyqeHlle OT tsCeIo Co.rurla. floarouy BbIAe-

JreHr{e cra6},tx ualteueulrfi rrJrorlrocTlr troroKa or Jror(aJrbHLIx rrcroqlrr{r(oB Ira

{one lrslyuenl4rl or scero CoilIiqa BcrpeqaeTcfr. c rpygnocr.aMlt. B uamen rxe
cJryqae ua6lrc4euuft guarpaulra rratrpaBJreurrocrr{ aETeHHr,I rloSBoJrrrer paBpe-

rtrarb MaJIr,re ysacrn[ Ha CoIHr\e Ir perracrptrpoBarb pa[raor43IyseHI4e I{etrocpe[-
cTBeHIro or oTAeJrbr{brx Jlor(aJrbHbrx r{crosHunoB. flolarar, rrTo trBMeHerrtrfi

aETerrEoft TeMtreparypbr trpouopqr{oHaJrr,Hbr r{SMeHeHI{flM trJrorHocrtr rroroKa
oT JI.II., Ha ocIIoBaIIrz:,ll pplc. I n 9 nomuo sanrloquTb, qTo HaAe?fiIio peII{.cTPII:

pyeMbre r{BMeIreHr{.8 trJroTHocrrr IroroI(a B IIaUIeM cilyqae cocTaBJrflIoT 0,1; 0,2
u 0,6 e.u. Ira BoJrHax 3,5; 2,5 v 1,9 cn coorBercrBeurro.

4. Cna6rl'e BcrrJrecxlr c Heo6brrrEbrM cnexTporr

Oco651fi r,rgrepec trpelcraBJr.flror rrccJreloBaEl{.fl a6corrornux I{3MeI{eEIrft

paAr4OI[BJIyqeIIIIf, B rlacTHocTu TaHI{x xapaHTepI{CTIdK, I{OTOTLIe noSBoJIrlIOT

cyAurb o ctrer(rpe pa4uouBryqeHrr.E B Ha6rroAaeMon co6rnnr. I(aR uoxasbrBaer
ulurr, ,uorc*fr p-a4rornrryoeHrr-E ar(rlrtsuofi o6nacur' B treptroA c 4 uo 7'VII
U ueft 6rln aaperrlcrprapoRall pflA BctrJIeCRoB' Bo. BpeM.fi ltoropllx a6conrorsr,re'

EBMSESIIII.E paquolrallyueHr,ta IIa BoJIIIe 719 cn,6rrnu 6o;rlme, qeM Ha BoJIEax

2,5 u[3,5 ci. er1a BCIIJIeCHI{ trpeAcraBJlrllor oco6blft ullrepec' ra6 KaH cuexrp
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I{x paAIroIISJIyqeHuf SHarrI4TeJIr,Ho oTJrI4qaeTCfl or o6blrl}rblx onel{TpoB BCTTJIeC-

I(OB ts CaITTtrMeTpOBOM ArIaIIaBOIle, XapaHTepr{3yeMr,rx pocTo}r I4HTeIrcI4BHocTr4
C yBeilUqeEI{eM IJII4HLI BOJIHbI.

Ha puc. l0-L2 Aanbr r(orrrlr Barrracerl pa[r{orrgJrylreurrl Bo RpeMrr Henoro-
pbrx BcrrJrecfioB, xapaHrepr{ByeMbrx Heo6brqHbrM crreHr})0}r. Ha pucyHr(ax
BeprI{HaJIbIrblMr{ qeproqfiaMl4 yKa3aHbr Macurra6br IrIRa.lr aHrerrHoft TeMtre-
parypbr.

Ha pnc. 10 upe4cranireHa Kotrr{rr Barrrrcn c rpeMfl Borrirecxar{}r, Ha6rrolaB-
IlrrrMlrcfl yrpoM 4.VII. Bcrrecx c MaHcrrMyMoM B 7hlr8tr,7 IJT xopoxro BlrAerr
Ea BoJrEe 1,9 cn,, Hecr(o,Jrbno xylr{e Ha BoJrr{e 2,5 cnt rr coBepuerrr{o He trpoflBujr-
cfi Ha BoJIHe 3r5 cn,. B [8] aror BcrrJrecn He trputso[r{rcn. fitx Broporo BctrJrecna
(c uaxclruyMoM B 7h56m,5 UT) anaueru.s aHreTrr.roft relrneparyphr B MalicrrMyMe
cocraBJr.nJrrr: na Borrrre 3,5 cn -. 7500' K, ua BoJrHe 2,5 ci - 15 000' R n
rra BoJrEe 1,9 cn - 25000 "K. flo gauurrn, rpr{BeAeugrrrnr n IB], Eror BcrrJrecx
Saperl4cTpl(poBaH TOJIbI(O B CaIITI'IMeTpOBOM Ar{arrasoHe, ilpr,rseM Ha tsoJrHe
3r4 cn uJrorsocrb rroroxa B MaHcI{MyMe Aocrr{raJra 10 e.u., a ua BoJrHe 3,2 cn, -13 9an. Tperrfi .BctrJrecfi c MaxcrrMyMoru s 8h06m,6 uueer o6r,rcnrrft cnemrp.

. H1_ nyc. 1l AaHa Koul{.a Batrr{crr BcnJrecfia 4.\rII c MaHcrdMyMoM
s 1,Lh15m,1 UT. tr4aueneuus 7u n ruancuMyMe tro cpaBHer{r,rrc c trpeABcujrecHo-
BbrM ueptroAoM cocratsJr.rrJrrl Ha BoJrrre 3,5 cu, [pr{MepHo 3500 'K, Ha BoJrHe
2,5 cm - 13 000 oK u ua BoJrHe 1,9 cn - 28 000'K. Couacuo [8], uroruocrr
troroxa uaryrleur4fl B Mar(cI4MyMe aroro BcrrJrecxa [ocrr{raJ]a Ha BoJrr{e 2,8 cn, -6,5 e.u., r{a BoJrrre 1,95 cn - 47 e.r. r{ Ha BoJrrre 8,6 nn - 848 e.u. Ha son-
Hax [JruHrree 2,8 cil oror BclJrecr He Baperrrcrpr{poBarr noo6lq,e.

_ __tl_u pgg. t2 upegcraBJreua r(orrr4rrr sauflcefi acunecra pa[rdouaflyrreHlra
7.YII 1974 r. c ilraxcr4Myr{oM r 5h36,r,9 UT. trlarreneunx fo n lraxiur'ryue
BcrrJrecHa tro cpaBHeHraro c r.rBJryseHl,reM AO BCTTJIeCHa COCTaBJTflIOT Ila BOJIHe
3,5 cn, 1000'K, Ha BoJrr{e 2,5 cru - 4000 oK lr rla BoJrHe 1,g cm - 

1+600 "K.
B _ary1 trepr{og trpoBo[r4Jrr{cr, Br{ByaJrbHr,re na6nroAeHrrfl rpytrrrbr Ni 9G na
A@P-2; B MoMeHr BcuJIecxa 6rrno orMe.reHo [oflpqautrre rorrfitr{ s aroft o6nacur.

Tanulr o6paaou, B neprro[ sbrcoxofi axrr{B}rocrr{ rpytrrrbr N 96 o6uapyrxen
pag cna6ux BctrJrecfioB c aHoltaJrbHLrM ctrexTpor,r, RorAa rrHretrcrrBuocrr, paAr.Io-
uaryqeuu.E B r{opoTnoBo,tuosofi qacrrd carrrr{r{erpoBoro Ar,rafiaBoHa BoBpacraeT
c yMerrbrneHr{eM AJrrrHbr BoJrHbr.

5. Oco6ensocrr,r Bc[Jrecma paArrorraryqenlrfl
Ha BorrHax 3r5- 2r5 v. lr9 cn,

cBEBaHHoro c uporourrofi ncntrumoit 4 uutur 1974 r.
3Aecr, Mbr paccMorprrM orAeJr'Ho Moqr{brft ncnrecx 4.vII. on nasarc.s

trptrMepuo n 13h51-,6 ur racsnaaH otrporourrofi ncnr,[uxofi. Ha plrc. 18 rrpe.l1-
craBJteHbr Kotrr{r{ aaur.rceft sroro BcrrJrecxa rra 2,5 w 1,9 c,ar. BepruraJrbHr,rr\[r{
JIIIHI{EMU O6OAHa.IeUrr UaCrura6rr rrHaJr arrrenHofi reuueparyprr. Bcunecx
Ira BoJrHe 3,5 c,tvt, He rrpr4BoArrrc.rr, TaH r(aK paArroMeTp rra BoJrEe 3,5-cn 6ur nepe-
rpyx(err cr{ruaJrorr. }Ia pucynxa Br{AHo, qro Ha BoJrHe 2,5 cn palrror{BJryare}r}re
IocTI{fJIo MaKcI{MyMa a 13h54m,4, trpl4tleM aIITeIrHafl re}rnepaTypa B MaKcI{N[yrIe
trpeBbrcuJra npeABctrJrecKoBoe BHaqeHue 7o npnnrepno na 2,6. 106 "K. IIa nonue
7,9 cn Mar(czMyM BCtrJrecHa Aocrr{ruyr B I3h54*,2 rr arrrerrHafi reMtreparypa
B rreM rrpeRrrrxaJra 7, n rpegncunecxonrrft nepr4o[ ta 7,2. 106 "K. Ha ocnosa-
EUI{ err{x lIaHnbrx Mo)nHo rrpeAtroJroE(rrrb, qro B [r{atra3()ne 2,5-1,9 c]w ,aTor
BcnJrecH o6taAan o6rr.rHo na6nroAaemr,IM cueKTl)ou. O4naxo orMerllM, qro,
corJracuo [8] , u'uorllocrb trorora B MaHCr{MyMe BcrrJrecxa rla BoJrIre 8,6 auu,
upeBblmaJra Mar(cr{MaJrbHyro rrJlorHocT}, lroroHa }ra BoJrrre 7r95 c,lt,. C:reAosa-
TeJrbrlo, B [rratra3orre 8,6 nn-2,5 cu ctreKTp BcrrJrecHa r{MeeT U-o6paauyro
6oprnry, rITo xapar{reprro I{Jr.E BcrrJrecKoB, cBflBaHrrr,rx c upororrHr,IMlr Bcrrbrlr-
naMII.

C,reAyet oco6o ynaaarb Ha xapaxrep Ira[ter{eHrr.E lnrrerrcrrBr{ocrrr paAtro-
uSJIyqeHl,Ifl Jror(aJrbHoro r4cToqHl,rKa HesaAOJrrO UepeII aTIIM BCTTJTeCKO]r{.

r65



l4r'tto'x
I = r9 c/+/

l4r'tt"x
) =2,", c//

I4t'tto "x
i=4f c,4/

-h --m,/ JA 'oo* ro^ ur

Puc. I0. Itonulr anullceil pal(IIoBcrIJrccxoB 4.vr1t974 r. sa rreprroA 7h45*-ShtotuT

4.f./oaoK

l4z'toa"x

//h /J* /f ^ /zn /gn in,tf*
UT

Puc. ll. Hours" aarrrcrl BctrJrecfta 4,yII LgT4r. c MaxctrMyuou n Lth15m,t UT

Puc. 12,Itour.rs BarII{cIi Bcrlrlecrta 7,YII L974 t.

lru'"x /\ l=z,,rcn

ftotov, l=qf cr(



lcr 
roo"n

lo, 
,o'"o

2=2,t c//

tr=,/,9 cH

/,rhton ftn /4hoo^ t^ lont ur

Prc. 13. Itonu.s Barlrrcu Morrluoro BcrrJrecra, cBfl3anrroro c nporonuofi scfirrmfioii 4.VII
1974 r-

IzIa puc. 5 nraguo, qro Harrr{}rafl trprrMepuo s lltt[Qrt UT ra Borr]rax 3,5; 2,5 a
7r9 cn ilpoucxoArrJro yMeHbrrreHlre r{HTeHcr4Brrocrlr paAr4or4Bryqerrufl, noropoe
trpoAoJr)fia;rocrr [o l3h1 4^. llan6orruee orHocl,ITeJrr,Eoe yr{e}rr,rreHl,re 7o ua-
6nroAaerc.n r{a BoJrHe 1,,9 c,ttt,. Berraqnna oruocr{reJrbHoro yMeHr,ruenlr.fl B pac-
cMarpEBaeMoM HaMrr [r{alaaor-re tra,qaer c gtnuofi BoJrrrbr. flocre t3h14m Ea-
qarlocb yBeJrI4rreHr{e I{Hrer{cnBHocTr{ paAr{or{SryqeHII,E Ha Bcex BoJrHax.
O4uaHo rrasfiHafl c 73tt24. u [o {31i34'n ua Bonne 1,9 cn, rrrrre}rcrlrBr{ocrE rra-
fiyseHtrfl cHoBa yMelrbrrra erc.rr, TorAa r(aH .tra BoJrHa x 2,5 n 3,5 ctw B sro.t treprroll
oua ocTaercfl trpaKrurrecxrr r.rer{gtleunofi,

Ha o6qeu xoAe r{Br{eHerrr,r.E l{r.rreHcr{Brrocrrr Bcrurecxa na6rrogarorcx {nyr-
Tyarlffr{ HBaBr{rreprro4flqecxoro xapanrepa, flepuo4 r.rx B uurepBaJre BpeMerrtr
13h54*,5-13h56'',5 cocraBJrfler trpr{N{epHo 30 cen c ar{rrJrr4ryAofr. *700/o or
CpeAnero ypoBH.E B aror nepl{oA. CxoAnr,re $nyxryallur{ Bo BcrrJrecHax }ra6Jrro-
AaJII/tcb pauee [91.

Brmogr,r

1. B uepro4 c t uo 7,YII lg74 r. JroraJrr,Hr,rfi paguor,.rc.roqrrrrx na Co.rruqe,
cs.flgarubrft c rpynnoft tr.Ererl J\Ii 96 (NIcNIath, region 13043), npo.trBr{Jr lrbrcoryro
aKTlrBrrocrb l{a BoJrHax 3,5;2,5 u 7,9 cn. Hara6onr,uafl ar(rrrBrrocTb JroxaJrrr-

2, 1", 4 lr 5.VII ua6nro4arorcx r{BMerrerrrrfl paArrouaryqeuur Jror{aJrb-
Horo r4crosHr{r(a co cpe[Hrm{ trepr{o[oM 100 Atun (71o;nroueplroAl{r{ecHtre [3[re-
neuua). 3a llcxlro.reur{eM 1.VII, Bo Bce paccMarpnBaeMr,re 4nu rla6;rroAarorcfl
trpar(rrrrlecHr,r Henpepbrnurre {nyHryar{r4r.r C oTrlocr{TeJrr,Ho ltoporltrr},I Iepr{o-
[oM, Roropbte IraHJraAbIBalorc.E Ha AoJrrolepr.roAr.ralec6r{e r{B1,reHerrrr.s. Orrrocu-
TeJIDTIbIe I{SMeHeHU fi paAI{OUSJryqeur.rrr BoBpacTaroT c yMeHbrrre}rIIeM IJIrltrbI
BoJrrrbr B paccMarpuBaer{or\r Arratraaorre B trepr{oA c 4 no 7.VII.
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3. O6napymerrbr HerrpoAoJrir(r{reJrbHr,re cna6rre BotrJIecHI(, y ltoroplrx BIra-
qeHI,Ie ITJIOTHOCTTT rrOTOHa I{sJIyqeHlLtr B Mar(cl4l\[yMe Ha BoJrHe lr9 cn trpeBblma-
er coorBercrRyloqrre BHaseHr.{fl Ha BoJIHax 2rS u 3,5 cJvL; rtltornocrb troroxa
yBeJrurr[Baflacb c yMe]IbIrIeHI{eM AJrI{Hbr BOJIHbT.- 

4. Moqnrrfi ncu.necn, cB-EBaHHrrfi c upotounofi scurtmxofi 4.VII 7974 t.,
B [r{arraaolre 8,6 u,n,-2,5 cn une,r U-o6paaurrfi cner(rp. flepeu HasaJIoM

eroro BctrJrecfia B Teqerrr.re 30 atwt, ua6r.toAaJrocr yMeHbIrreHI4e I4IrreHcr{BHocTI{
paAuor.raryseul{fl Ha BoJlrrax 3,5; 2,5 n 1,9 c.at. HeuocpeAcrBeHno uepeA
BctrJrecqorlr, ROfAa Ha BoJIHax 3,5 u 2,5 cJyL IIHTIIu:ILBHocTL paAuotrSJIyaIeHII.fl

oCTaBaJIacb UpaHTuqecHI{ IlocroflHHofi, na BoJIIIe 1,9 cm sa6lroAancfl AaJIb-
lu.efimnfr- crraA paA[ol,Iaryseu[fl

Br,rparxaeu ury6oHyro 6raro,qapnocrr, anaAeMuxy A. B. Cenepuorfy 3a

nptrruqecfi[e 3ar{eqallrafl K CrarL,e. Anroprr 6,rarogaput'r r8r(E(e M. A. Mupo-
rroBy Ba rexutrqecxoe o6ectre.reHlrerla6,nroAeuuft, E. M. Eprouesofi aa o{oplr-
JreHue pucyrrmoB u A. H. Ba6nny Ba llpeAocraBJreHr{e B Halxe pacilopf}Herrlle
cHrrMI(oB rpyfltrbl rrflTeH.

Anperr, 1976 r.
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AHAAEMI,Ifl. HAYIT CCCP

I4 3B E C T I{ fl It p EI1\{ C H O It A C T P O O I{ B I{ !IE C It O trt O B C EPB A T O PTI I[

Torrr LVII, 1977 r.

ArdoPAHIInfl M OTPA)I{EHUE PAIIITOBOJIH
OT JII,IMBA JIYIIbI

BO BPEMfl COJIHEIIHI,IX SATMEHI'III

O. Aar,rapee n, IO. (D. IoPoncrrnii

Iraccuorpenr,r ycJroBrrfi, [pr{ noropbrr Bo3r\ro}r(Ho Bo3tr,Il{HoBerrrre ALIOpaHqIloHIroir fiap-
Tr.rur,r Ha Bonrre t0 c,,r{ Bo BpeMff coJrneqHhrx earlrenrul. Ha aanflc.Ex aatrtenlrtt 22.IX 1968 r.
n 24.XlI L973r. o6napyrxeun yqacrnr.r, coorBercrryrcqrre Br'rAy [I.I{paftIlrlolllroi't xpnnori.
Orcro4a AeJraercx BLrBoA, qro B yr(aaanlroe BpeMrr Ea ATICRe Conuqa 6r,Lnrl rrcro.rHLrHII c 111'16-

Br,rMrr paaMepaMr{ rloprrAna 2-3" tr rpHocrnoii teunepatyport onoJro 5'108'K.
E.rarogapx rroBbrlrreuroii ToqHocrr.r perxcrpalqrrr lranencgrii rrJrorlrocrlr rlorona, BLI-

flBJrer{br rar(7r{e auoMaJrrrfl Ea xptrnoii BarMerrllrr rlpora]r{eur{brx Jror{aJrr,Hlrx ucrosulrtios. fIo-
I(aBaEO, qTO IIOEBJIeHLIe MaRCLIMyMa B KOIIqe OTI(pt'ITIIfi JIOI(aJILIIOTO I{CTOqEIII(a yAOBJIeTBO-

ptrreJrbrro o6T,rrctr.Eerc.fi pe$paxql{erl paArroBoJrrr B cJroe or{oJlo;rynnofi TIJIaaMI;I Bbrcoroii rlo-
px4rta 12 E,r, c Mar{cr.rMaJrr,Eoll r{onqenrpaqr'ret:i SJror{rporroB ono.no 103 c.,rr 3.

DTFRACTION AND REFLECTION OF RADIOWAVES FROM THE I-IMB OF THE
I\,IOON DURING SOLAR ECLIPSES , by O. Aluares, Yu. Yuroushy.- The conditions
for the presetrce of dilfractions patterns on the rvave 10 cm during solar eclipses has been

calculated. In the September 22 1968, and December 24 t973 eclipses, rvas obtained good

agreement betrveen the records and the thcoretical curve of the calculated Fresnel diffra-
ction patterns for each case. It might be concluded that in the quotcd time, on the Sun

clisc, n,ere sources rvith angular dimensions bcts'een 2 and 3 seconds of arc, and effective

tcmporatures about the 5'108'K.
Thanks to thc high precision in the recordings of the llux densities, anomalies in the

n,ide sources eclipses curves \rere revealed. It is shorvn that the presence of a maximum
at the en{ of t}re source emersion might be satislactory explained by the relraction of the
radiorvaves in a plasma layer near the Moon, \\,ith height about 12 l<m over the surlacc
anrl electrons concentration about 103 cm-3 in thc lorvest level.

B paguoacrpor{o}ruu coJrHeqr{bre Bart\{eHr{r{ I{cnoJrrrByrorc.a AJI.[ JroHaJrI{-

Barluu ncroqr{r{KoB troBbrure}I}Ioro LISJryqeHr,Ifl }Ia [lIcfie Colrrqa, onpeAeJrerlrrtr

I{xyrJIoBbIxpasMepoBI{IJIfII{SyIIeHI{flpa0[peAeJIeHI4'IpaA[ofIpItocTIIRupe-
AeJrax I{cToqIrI{Ka. flpuuxro Cqt{TaTE, rITo trpefeJloM yIiIoBoIo paBperrre}lllrr

BaTMerrrroro rreroAa Ha6IIoAeH[fi.sBJlflercfl Alropafi]ll4rr Ha JIyHllol\r "TIIrrl6e.
OArraxo trpaHrIIaIeCHLI B 60rrLurraHcrBe ClrytlaeB npl{ Ha6JIIo]leIU{.sX COil[erIHbIX

BarMerruft paBpellarcnqyrc CnoCo6IIOcrb oIpaIMtllIBaIor IIIyI\{bI atrtraparypbl
u {lyxtyaqrrrrl cr4rllaila, IIa 6o}Ie Horopllx }Ie yAaercfl o6llapy11ulrl Atrtilpax-
ur4or.rHylo Hapl'I4rIy.

!,rn rolo rlro6bI trp11611L{BurL,cr1 K reoperl'IqecHor'ry npeAeJIy yrJrotsoro
paBpelllellufl aarnIeIIHotO ]vle'ro[? ua6ilIoleHufi, nautr Ha BoJIIre L0 cat' npl{IIe-
HflJracb crreqr.{aJrLHa.E MeToAr{Ha lra6JrloAeilufi. Ill v tsblcoHorlyBcrBrrreJlbEarl
aIIIIapaTypa c traJroIxyM.su{r4t{ tra par{eTpr{qecfiI4M ycl4JrIITeJIeM ]ra BIotre.
Oco6enuo c(i$exr.unurrt{ oHaBaJrocr, r{ctroJlr,BoBarlr{e 6olrrlroro paAlloreJre-

* CorpyAunn tr4uc:tr.trytat rco*uarlxI'r I{ acrpo}roMl'Ir'r I{y6uncxoii AI-I.
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cnotra ltpunrcmofi acrporplran.recxofi o6cepnaropuv AH CCCP B reseHre
€arMerrrlfi 22.IX {968 r., HorAa rroJroca Barr{eHr{ff npoxolluJra uo l(prrlry.

Paccltorpunt, rrpI{ Har(r{x ycJroBr{.rrx cyqecTByer I]pr{rrqr{nuaJrbl{afl BoBMo}I{-
'Irocrb perucrpal-\ulr glr{panqlrouuoft HaprrrHr,r Bo Bper{r na6rro4enuft conneq-
rr6rx sarMeHraft na BoJrHe 10 cn.. ,(;rr o6paaoBar.rr,rfl Her.{cna)r{eHuoft gu$pafi-
quoulroii Haprrrr{rrr rreo6xogranlbr B trepRyro oqepeAr, ABa Ba}r{Hr,rx ycJroBrrE:
AOCTaTOTTHO ruaJrr,re yrJroBr,re paSMepLI r4cToqHr{na (rouevurrft ucrouuux) r
cpaBEr4reJrr,Ho porur,rft xpafi axpaua.

Ycnosfie (ToqeqHocTrlD lrcTorrgl{na rro}nHo Batrlrcarr s grae [2]:

rAe e - yroJr, rroll noropr{M BnAeH ucTosHlrn lra6.rrro.qarerro, ], : 0,1 n, -IJII{Ha BOJIEBI, P : 380'106 n _- paccroflIll{e or s1paHa Ao IIJIocHoctn na6nro-
AerLfr.fr.. OrcroAa rraxoAr{lr, uro glr{paxqrdoHHa.E r(aprr{Ha Mo}r{er o6paaouarr,cx
Jrtrmb B cryqae, ecJrr{ yrJroBr,re pasMepbr JIoHaJrbHoro l{cTorrrrr{Ka Ha Conuqe
e < 3". Cyrqecrroaar{ne raxr{x Ko}rtraxrFrbrx rrcroqHr{r{oB Ha BoJrHe L0 cn
BIIoJIrre lroH{}ro llotrycrrlTb, Tar{ Han, oorJIacHo na6"nro4erursu [3,|, Ha Iuyx-
aHrerruoM ranrepdreponrerpe rra no,rrHe 3,71 cat, Ha /Ir{cxe Connqa 6unu o6napyxre-
B6I [cToqHr4nr{ c yrJIoBErr\{ paa}repoM rroprrAxa 1". Ha BoJrrre 8.aznt raHxe nafr-
AeHLr rpn[e [eraJrr{ c paaMepar{r[ B Hecro.[br(o yrJroBErx ceHyng [4] .

I{eupanlrnr,Eocrr{ Kpafl arpaHa (uepoxonarocrr, nurr6a Jlyuu) ne 6ygyr
cyqecTBeHlro r{cHa}r{aru gurfpanquo]rHyro Haprr{r.ry, ecJrrr trx paaMep ivreHr,me

mupr{rrtrr rroJrocbr (Dpeue.ur t21: Lh <l/p[, r. e. B HarrreM cryqae Rr,rcora
Heo4rropo[]rocrefr nynnoro perse{a AoJr}r(Ha 6r,r'rr, I'renr,rue 6 nn,. flpoexqur
I4cTorrur,rna c yr.rroBbrr,rr{ paa}repaMr4 (p < 3" 6yger aanuNrarr, nreHee 5 nat, rryu-
uoro rr.ru6a. Ilpunuuaa Ro Blrr{}raHr{e rouorpatflto Jlynrr [5], uoxruo lIoBoJrbHo
o6ocnotarrr'ro yrBepm[arrr, Ero rra ]reHoropbrx ysacrHax .nlrlr6a fipoT.a)fieHr.ro-
crrro 5 ttw HepaB*orrepuocrr{ pe;rre{a BaBeAoMo He trpeBr,rtuarcr 6 ItJtL, T. e.
He rrpo[rrrcrByror o6paeoearrraro 4u{paxquor'urofr Haprr{nbr.

,I[,rurennuocrs qlrrfpaxrqlronuoft RaprrrHr,r (r. e. ee paar\{ep tro ocrr speuenu)
BaRtrctrT or cnopocrr{ ARr,r?r{eHrra nyunoft Te}rpr orEocr{reJrhHo na6lro4a're;ra.
O6rrsuo rrpu coJlrreqrrbrx BarilreH],r.sx cftopoo1,r, Terrrr cocraBJrrreT V, : A,6 --
-- 0,7 nnlcen. Tan HaH urrpr{Ha uonocr,r-(DpeHeJr.rr B HarrreM cilyqae uop,fiAna
E. nn,, ro trp[6fluaureJrbHa.rl rrpoAoJr]r{rrreirl,Hocr6 HapacraHrrr rrrrorHocTr{ rro-
ToHa [prr o6paaonauur gr.r$paxquonnofi r(aprrrur;r Bo BpeMrr ornpbrru.rr roqeq-
noro ucTosFrr{Ha cocTaBJr.Eer B-10 cen. Orctoga cJreAyer, rrro trocToflHua.E
Bpen{eur{ Bbrxol[Horo nplr6opa paAr{oilrel,pa, o6rrluo paBrrarr I cen, BaMerflo
He r4cnasrrr nnga gn{paHrtrrouuofi rpunofi.

Oqenuu r\{r{HrrrraJrr,Ho BoBMo}r{Hyro .rrpr(ocTHyro reMtrepaTypy ucrorrul{noB.
trpu r(oropoit uepeuag ypoBu.s crrrHaJra npeBocxoAr{r mrrpuuy uryuosofi 4o-
polxxrr. TosHocrb Ha[rr{x aauracefi cocraBJr.rrJra ofioiro A^S : 0,5 ,10-22 em/n2 , ery,
r. e. r{Er MorJrrr o6lrapyiHnrb Hcrosuux c .rrpxocrHofi reuueparypoft uopr4na

7,;2 f!' = to8 "l(.

3\ew lt: t,38'10-'a 7ue/epa1- rocrorrHHa.E Bo.irrqnana, f,), : 4n.sinz(al4)-
TeJrecubrfi yroJl, crr{rlrnaelrrrfi ucrosHuxoM, BTITAEMLTM nop yrJroM c{,. Ecru
a(, : 3" , ro 9, : 1,8 .1"0'ro cmepa7.

Cnegerrraa o6 uurencuBEocTrr roqesHrrx ucToqurlnoB Ha AIlcHe Connqa
rra BoJrrre L0 car, s Jrr{reparype orcyrcrByroT, r{e yrroMtrHaerc.E Tax}He Eu oAEoro
cnysafi ux perr{crpaqurr Bo Bpet{.fl corHeqHbrx sarMeHtrft, O4uaxo cyqecrBo-
Barrr{e rrcrosHuxoB c To =. 108 "K, tro-Br4grrMorry, Mo?r{Ho I{otrycrlrrb, yqfiTbr-
Ba.rr, qro Bo Bperrrr BctrJrecnoB Epl(ocrrra.rr reMtreparypa r.rBJryqarcqeft o6tacru
rrepeAfio trpeBocxoAr{r 10e "K.

Tannu o6pasolr, trpoBeAeHlrbre Halrr{ oqer{Hu tror(aabrBaror, qro r{eT trpulr-
rltrtrr{aJrbr-rbrx BarpyAnerlzfi, rpeuarcrByrorqrrx perrrcrparlr{u gu{parquousofi,
Kaprr4H6r Ha BoJrHe 10 c,M so BpeMrr corHesHbrx earnaeHufi. Ha 6oree AJruEHBrx
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BoJIIrax ({36, 410 n 1420 Mat4) t'a;le-
uue rutrlpaxquu mtrporo uctroJlbayercrl

Aflfl UEyrIeEEfi [EcnperHblx ucroqEufioB
xocMnsecroro paluol{Buyueuur [61.

flnr yneperlroro o.rox(I[ecrulleHrls
ue6onrmux treperlaAoB trloruocTlr tro-
ToHa, cBESaHHbIX c BaTMerrueM Toqeq-
Ebrx EcToqHIlI(oBr MbI trCtrOJIbBOBaJIIT 3a-
uEcE BarMeriun 22.IX 1968 r., Bo BPe-

M.B noro poro ua6uroAeHr,Ifl trpoBoAuJIrrcb
Ea [Byx urrcrpyMeHrax: Ea 6onr,uoiu
palrroreJlecnone PT-22 lt Ea paAI'IoreJIe-
croue Crym6u Conuqa. Hanuuue gryx
EeBaBEcuMbrx aaulrcefi ua oAnoft rururre
BoJIEbr rroBBoJIrJIo ucnrrosurb cnyuaft-
rrre {uyntyaquu ypoBus troror(a u c
Aocrarosuoft gocrorepuocrbro BhrfiBtrrb
MOMoETbT Baapbrrl[E I4 Ornpblrtrs Toqes-
Eoro troroqnuna. YqacTor! BatrI(cu, Ha

r(oropoM o6uapyxeno aar{pblrtre roqeq-
Eoro ltcroqutrRa, troraaalr Ea pnc- '1,.

[,ra cpauuelrtrfl Ira roM ]r(e puc-yrrxe
Lio6parxena reopertrqecHa.E gu{pax-
qtroEEarr rprrBa.E, trplrBeAeHrras H co-
orBercrByroq,eMy Macmra6y. Coauage-
EUe ftpuBblx BITOJIITe yAoBJIerBopI'I-
TeJrbuoe. Ha aauucll [pocJle]r{uBaeTc.E
MaKctrMyM ueproft u ntoPoft aou (DPe-

IIEJIE.
0ro cBuAereJrbcrByer o roM, qro ##;,1'r11tg*f;*",i:11",'g:"fiH#'.""11

yrJIoREre paaMepBl lrcroqHEl(a 6rrnu uo- ue:gas 22.rX 19-68 r'-(eamrpgxop-auEsan

p"nna 2"-. CtegyeT BaMeTIrTb, OAuaI(O, nolocxa) II BI'IA reoper,rlecnog AEQpaI(-

qTo ((BaMbIBaEtre) JletrecrrtoB AaJIbIrux quoruofr npunoft B roM 
'r(e 

uacmta6e

aou (Dpeuea.E Mo,fier 6rrrr 'o6ycuor- (mrpuxonaa truutrn)

JIeEO Tar(E(e mepoxoBaTocTBro nyEEOrO
rruu6a ruu ue4oirarosuofr qyBcrBurerrbuocrbrc auflaparypbr. floamiu;r paBMep

"aro"""*" 
2"'urcgyer paocMarptrBarb roJlbao r(alt Bepxuui upe4eu' Bo rpeua

ornphrru.E groro EcroqEul(a B 12ht6m30s Ea Batrucu uMeerca pear(oe Boapacra-
EEe rrorona, AJItrBmeeCE oNoJIo !0 cen, 1lo uB-Ba Bo3pocmtrx {Uy:trya$uft cut-
EAJIA, CB'IAAEHEIX O UBrrYIIEEtrEM trOqTU BCETO IIEBAI(PrITOTO JIYgOft NtrCftA

Coauqa, qermoft guspaxquounoft xapruubr He aa{urcltporauo. flono*tenue
JIyEEoro auu6a oTEocIrTeJIbHo coilueqroro [ucaa B-MoMerlrbl BaapbrTtrfl E or-
Rpbrrug Tgqeqgoro ugroqnu11a tronaBago IIa pl4c. 2 uepeoeuenueu gyr (to'r'
na a;. I/IcrosEun HaxoAuJrcff s6fiuau rpymrbr r(pytrHbrx trop, oftpymell-
il;-'{r;""ynbgblM rroJIeM, u Iro cBoeuy ronorneulrro coBuaAaJr o ognofi

Ea Etrx. fpnocrnar reMrreparypa sroro l(croqHlrr(a ofiaaaJlacb tropgAr(a

5,4.108'K.' 
Hauusre croJlb fplu,Ix [eranefi Ha Aucfie Conuqa o yrJIoBbIMtr paBMepaMu

Or(oJrO 2-3" S AUa[aBoIIe CaETIIMeTpoBbIx BOJIII rre .fiBJIEeTcs, tro-BtrAIIM9My,

Ec1rrcqtrTeilbghrM co6brruenr. floArseprxgeuueitt aroro Mo)r(er cJlyrnurb ua6nro-

Aeque roqeq11oro trororllltrna Bo BpeME aarMegufl 24,Xfi 1973 r. s CaHrr.flro-

[e-Hy6a. Ha puc. .3 ronaaannr yqaornu Batrucu trprr Bafipblrtlu lr oTltpblruE
;;"d rrrorrr*r. Cosua4eHue r(prrBbrx c reoperuqecftrrM upo{uneu gu{par-
quouuoft npunoft Morr(Ho clltrrarb BloJrHe yAoBJrerBopr{reJlb}rbrM. .rTor rorles-
EbIft EoTos;IIK EBJI.EJIofl AeraJrblo 6onee trporfl,fieuuoft o6nacru tronrlrrreulloro
uaryqeHuE, 

"rruurroft 
c'rpytrtrofi u4reH NrZl'+ (uo uyuepaqm [7])' Ha puc' 4

neo6paxerr acnrta rpytrtrbr Ne 21,4. Cnegym orMerrrrb, rtro lroJro)fieuue rorreq-

rrolo ECTOqHUT(a Ee coBrraAaer o IIeHrpoM II.ETT{a rr rre JreHtlrr rla trpoel(qlIu pa-
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Puc. 2. flonomesze roqequoro Ircrolrulifia orrocr{reJrbHo orrrlrqecxr{x o6paaonarufi EaAr{c-
ne Co.nuqa 22.IX 1968 r. (repeceuenl,Ie Ayr B to.rxe,4) rr HoHrypbr rrporfl)fieEroroJror(aJrbuoro
IrcToqruna, cBfl3aHrroro c gpyrorYr rpyuuor,i narer (aaunpuxoaaro)
IllrpraxoaoI:i rlrllueit o6o3Haqeua rpaerTollr{E rIeHTpa JIyHbr r4 orrlreqeubr floJro]r(enr{E rlexrpa B HefioTopbre
MOMeHTbt BlleMeHr4

Prc.3. Y.rac'rxra xpr'ttoii-n_anpurur. (a) r,r ornpr,rrxf (6) lrctovurra MaJrhrx yrJrolbrx paaMe-
poB Bo Bpel\{E s,arMeEu-Id 24,XII 1973 r. c r{aJIo}r{eEHhrM rra Errx reoperr{qecKrrnt npo{u.reu
gu{paxquonnoii rpunor:i (urrpuxonar rr.rulrn)

dm/n2. 24
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Plrc. 1r. llonolxcnfie'roqe'r-
EOTO IICTOITEII(A OTHOCI{TEJIb-
rro rnvtrflbr nsreu N 214 ao
operui, 3arMcHltrr 24.X lI
L973 r. (nepcceuentlc AYf
B roqne E) u PaauePr't rporfl-
)I{EEEOTO JIOI(AJII,EOTO I,ICTOTI-

flIrrta, cBfiBanroro c rtoii
rre rpynroli (aaurtPuxolauo)
TpaeHropllfi qelltpa JIYnsr o6o-
3rrarlelra I.rrpltxoeolt .lltltueii c or'
I\rerI{aMU [oJIOE(eHUfr qelrrpa B Irc-

}(oToplle IIolIelrTbI BpeMerllr

Plrc. 5. 3annct ornpblrllfl
lIpOTfllI{CIIHOTO JIOI(&JIbIIoIo
IrcToqEI{Ha BO BpeLrfl SaTMe-
ur.Ilr 22.IX t96B r. (a) r'r rot
illc yqacroi{ IlaIII{c]r [ocJre
Ilcr(JrroqeErI,I BI(JraAa oT oT-
1{prirr{fi paArlor{SJryqarcrqero
,rlucxa Conuqa (6)

Arryca cornqa,. trpoxoAEEero-qepea Ir.ErEO. flpxoctuar reMtreparypa aroro
rdcroqHuHa rropffAKa 2,4,70s"K upu yrJloBbrx paBMepax oKoJIo 32.

HeCuorpr 11a uCItJIIOquTeJIbEO BbIcoHyIO EpgocrEylo _reMtrepaTypy' CBIIAg-

reJrbCTByOqyIo o EeTetriloBoft trptrpo[e troToquulto^n,.^a6corrotna.E Beiluqura
rroror(a EBJIyIIeEu.E or Etrx uese-ilflfta (uopagna /1,,2:L0-22 omlnzteq) u Haxo-

Aurcfi. Ea trpe4eJre o6napymeutr.ff. BoJree cJra6bre rogeqrrble ucroquual(' .ecJIIr
ouu u BaKpbIBaJItror Jlyuofi, Ea Halnrx Bautrc.Ex trpoqIEISII MerogaMu o6rapy-
lruirrb Ee ygaercfi up-Ba HaJIIIqIffi myMoB tr {Iy1ryal{ufi. He sap.erPlcrpupoBallbl
Tar(Hte u 6onee flpfiue uCroqIItrItE. BepOxruo, reMtreparypa 5,4' 108 "K sBJrgerc.s

BepxrrtrM EpeAeJIOM BpItOcrE ToqesEbrx ucrosEtrnoB.
^ Ilosrrm6uEafi roqrrocrb perucrpar{Eu troaBoJrtrJla HaM o6uapymzrb rar{x(e

rrrrrepecgyro oco6eHEocrb rra xptrBbrx aarMentrfl trpor.Err(elrublx JloKaJlbrrbrx
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r{croqEIIr(OB. Brt.rro SaMeqeHo, qro trepeA trepBbrM noHTaKTOM JryrJHOrO lr.ru6ac o6nacrrro troBblmeHHoro uaflyqeul{.rr I4 nocJle rIocJIeAHero HorrragTa Ha Ba-rlreuuofi Hpunofi I{MeIorc.E aHoMaJIr{Ir, Heo6rscsuil{ble c ToqHtr Bpegr4.rr (feoMe-
rpnuecroft> rpaKroBr{r[ sarMeur{fl. Xapanrepuur? upr.ruep no4b6nofi Barrr{cr.r
troxasarr Ha pr.rc. 5, a, ornocatr{er{c.E x na6rrogeuro*-aurileran 22.rx 1968 ;.
Ha paAr{oreJrecHotre PT-22. HenocpeAcrBeJrHo nepeA HaqaJroM orftpr,rrr{fr Jro-
I{aJrbHoro ficroqHfiHa B r{HrepBaJre 12n04^30s-{2h06m00s UT npouaourno
yMelrbltreElre cHopocTr{ }rapacraHl{fl rlJlorHocrr{ IroroHa, HecMorp.fr Ha ro, qTo,
IIpl{ sToM trpoIIcxoALIJro HetrpepblB]roe ornpr,rrr{e pa[rror.rBryqaroqr4x yqacrr{oB
co.rrneqgoft troB^epxxocrlr. flocne troJruoro orl{pr,rrl{.s Jrol{aJlb}roro r{croqnlrga
B r{rrrepBaJre 7247*00s-12h13m00. UT rar{}fie BaNrerHo Her(oropoe yMerrLme_
Hrre cHopocrlr HapacraHr.r.E trOTOr{a. Ha plrc. 5, 6 noHasaH Tor }rre yqacroK 3a_
trICII UOCJIE BbIIIUTAHUfl IIOTOI{A OT HEBOB}IYqEH].IbIX YqACTKOB AI,ICHA COIUqA,t. e. uao6palltelr roJIbr{o peByJlbrar ornpr,rrr{fi JroHaJrL,Horo racrorrHrlxa. O6salpyil{eEElle IIaMII aHoMaJII{I{ B aTOM CJIyqae BbITJLIIAET HaH HeHOTOpnrfi Urann*
MyM trETeHCI{BHoCTIlt B Harlafle I{ MaKCI{}[y]t B ItOIIqe oTltpbrTlrfr.-Beiluslrua
our,rcbrBaeMoro o4Sexra [op.rrAr{a b% or rroJrrroto rroroxa paArtor.rgryqenu.fl
IIOHAJIbIIOTO UCTOqHUXA.

flo4o6unft xapa^rep^ltlNrgTrlrx HprBrix 6r,r.rr :raxrie o6uapyxten Ha rra-
mr{x BatrtrcEx sarMeurafi 20.v 1966 r., 7.III 1970 r. n24.xil tbig r. ogrraxons 15 yuacrnoB Sarlr{cefi, na.Iectno Koropbrx rroaBorr-rrJro o6uapyrxrarr a{{exr
trop.EAKa 5% or troroHa Jror(aJrbHoro Llcroqlrrlxa, yxa3aHnr,re auouallrn 6r,ulr
o6napyxeubr roJrbno B ceMr{ cryqa.flx. rlplruelr q*,* u"r; op, ,u*purrrrrr .[o-
KaJrbrloro r{cTorrHuHa rrMeeTcE MI{r{r{MyM r{ MaKCr{1\{y}I, TO trpl{ OTr{prJTI{r{ TOrO
?r{e caMoro rrcroq}rr4Ha l{pr{Barr B npeAeJrax Toqr{ocrr.r uauepeuufi Mo)r{er He
IIMeTL agOUarfr,rfi.

Han orMe.raJroc' Bbrrrre, pa'Mep 4nspaHqlrorinoit xaprr.rur,r [o ocl{ BpeMeHr{
cocraBJr-ser o6brsuo B-10 cen, a npo4o.rrlnlrrenblrocrr o6cynr4aenroro Maxcr{-
MyMa r{ Mr{Hr{MyMa BHaqr{TeJrr,HO 60.urure, nopflAHa 1,5-2 nuu,. oueaugtro,qro rrx uporrcxolr{AeHr{e He fiBrrfle.rcfl peByJrbrarolr upocroft gu{paxqulr Hafiparo Herrpo3paqEoro snpaHa. Itpone roro, yrJroBrie paSMepr,r npor.s)fierrgr,rx
JroHaJrbrrbrx r{croqHrrxoB He yAoBJrerBop.rrror ycJroBrrro xorepenrnocru, neo6-
xoAr.rMoMy 4tx o6paaoBaHr4.E 4u{paxqnonuoit xapruur,r.

Paccuorpnu Bogt\{oil{Hocrr, rro.flBJreHr{.8_Nra*Cnrry^ra r{a* IJeByJrLrar orpa-
?IteHr{.tr paArroBoJrlr o:r nunr6osofi o6nacrr.r Jlyurr r4 rrx rreKorepeHTHoro cJroirie-
HI'Irr B ToqHe rIpI{eMa. Vclronlre 3ep-KaJrbHoro orpairierrr.r.s or rirepoxosarofr uo-
BepxHocrrr Bafrr{cr,rBaercfl s nulte [Z)

-)tA2'- B-fJilI '

rAe Ah ^- no,,ycrlrrrbre HepaBHor'repHocrr{ pe.ure$a orpaxrarouler? troBep\-Eocrr{, }, - gruua BorrHbrl 0 - yrbn .*ooirrurrr, (y;;; Me}r{Ay ilyqo$r urrJlocHocrblo orpa}I{el]ll.q). Ilpe4uo.rraran, qro rrcrorrrrr{H rroJrHocrr,ro orr(pbrJrc.rr
B TOT MOMOHT' r{OrAa ypoBeHb rroror{a AocTr.rr cra6r.r.nr,noro SHarrenu.fl (rouxa ,4Ha pr{c. 5, 6), to r'rasecrHofi cxopocrn nyunofi Terrr{ JrerHo nafiTlr, ,ro *ror,-
ltrnylr orpa?r{eHHoro crrrHaJra coorBeTcrByeT yrJIy Cr{oJrb?r{eHr{.8 0 : 20,,.Orcroga rraxo,qr{M, qro

Lh < 125 il^
flpoeHqua Jro*aJrblroro_r{cToqHr.r^a, rrMeroqero yrronofi patsN{ep B Harrrerrcflyrlae 2', Ha;rrulr6onyro o6nactr Jlynrr Barrr.rMaeT onoJro 200-nn nporrrTr{epso-

crr{ nyrrEoro .rrralr6a. Taxurvr o6paaou, AJr.E Orpaifier.rr{.s or ,rrraprrorru JIy,r,rpaAlroBorrE ueo6xoglrna.rjorrrtAb rrop.EAr{a 
-200 x 200 rci c rrepaBrroNrell-

Hocr-r']ro peule{a Lh < 125 n. Ycrosu.E AJrrr orpa}r{errrrfl cr.rrHara or or{o;o-ruM6osofi o6;rracrn roryqarorc.s ropa,Ao 6onee' il;;;*r;;- uelr gna o6pa_
BoBaHrr.E Au$paxqraouuofi naprr.rHbl, r{ r{x BbrrroJrHerrrre Ha}r{erori BecrrMa 11I]o-6nen'rarusu'rM Aalr{e n pafione Jry'rr'rx rropefi. Hporra ,o"o, c{cpnunoc.rr,orpa)fiaroqefi norepxnocTr{ rrprrBoArrr r{ pacce.flH}rro orparr,errrrort rrrrp"rir,
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rr B trepBoM nprI6JIr{}IteHIrrI IIJIOTHOCTI'

rroroHa AJrfl seMlroro Ha6JIIO[areJIfl 6yAer
a rzlpz paa Meubme rlJlorHocrr{ rlorona or
caMoro rlcroqul{Ra. Tax xax pa4uyc JIy-
Hr,r r : 1780 nn, paccrogHlre or Hee p :
: 380. 703 nn, ro rrpupaqeHtre rloroxa 3a

crrer orpai(eHr,tfl or csepllunoft rloBepx-
r{ocTtr{ Jlyurt AoJIiItHo cocraBJr.srr, or(oJro
0,2, 70-4 trJIorllocrr{ rloror{a caMoro rrcroq-
nraxa. 3ro BHaqI{TeJrbHo I\{eHLrle na6,nro-

[aeMoro a$$eHra, noropr,rft paBeu npr{-
6;rragure,rrrn o 5% noror(a JIoHaJTE,I{olo
rrcrosuuHa. Orcro4a cJre4yer, 'rro nu6o
Harn[ trpeAcraBJlel{rr.tr o6 yc.nonuax orpa-
irieHr{.fl or .lI yuuoft rlo B ep xHocrrr r'IeroqHLI,
;rra 6o npnuuHa rIo.EB JI cllr{fr r,IaHcI4MyMa II a
garuennofi xplrnofi coBcell rluafl.

flourrraelrcr paccMorperr, [pyrylo Bo 3-
NrolKHyro [pIIquHy rIoflBJIeHr{f oTpaffierl-
Horo ctrruaJra or o6.nacu{ Jryurroro nutr6a.
Tlanectro, (uanpuuep, [5J), uro slnvrstr
rroBepxHocrlr Jlyunr BoBMolIiHo cyqecrBo-
Barrue cJIo.E rrJraBMrI. C.utras npuulrnofi
BOSHr{KITOBeI{I{fl MaHCI{MyMa }Ia 3atrr{cI{
peSpaHquro paAr{oBoJIH n oHonolyuuofi
frJrasMe, oqeHIlM IIo IIarrII{M AaHHLIM tpe6yerrryro AJLE Er6ro BeIuqI4Hy ailen-
rponuofi HoIII{eHrpaI{vu N" L{ Bblcory pe{parupyrorlero cJI-o.rI'

flo.nr,ayacb IIBBecrHbIlI coorHoIIIeHIleM sin 0 : lnp/l [B], r'rafiAenr HpI{rI4-
qecrryro rrJrasMeHrryro qacrory lxp upll yrJre cKoJIbiIteHr{.fI 0 : 20"

lnp:lsin0:0,3 lVler4

Ir BareNI neo6xo4Lrlrylo aJler(rpolllrylo Kolrqelrrpal{r{rc uo $opruy,ne [B]

Nu : 1,24'10a'l'"p = 103 cn-\.
Brrcory pe$parupyroq,efi uoHocrpepnr JIyHrr oqeHlrM tro BerrszHe n36br-

Tosgoro rroroxa, Ey4eu crrurarr B rrepBolvl upn6,nlrnteru{u pacilpeAeJleul{e
paAtroapHocTl{ tro JI0HaJIbI.IO}Iy UCTOqHI/IHy paBI{OMepHbIM II I]pI{MeM eIO pa3-
rntepu, pau.rurxru 720 x 720", trro Aocrarosuo 6fluaxo coorBercTByer ua6;nrogan-
rxrrMc.q BeilI{qI4HaM. Ecru n pesyJlbrare pe{paxquu He npol{cxo4ut $oHycn-
poBnr4 ,rryueli B Toqne ua6lrogeuua (a ycnont;.1n AJI6I Droro cpaBHIIreJIbHo

?r{ecTxr{e, [I rIx BbluoJIHeHI{e Ha}I{eTC.E I{aJIoBepoErHLIM), To paAI{o.EpHocTE

nao6painenlrg, ua6nro4aeMoto BcJreAcrBI{e petfpaxqnlr, He [oJI]ItHa flpeBblrlrarl
pa[r{ogpr(ocrrr caMoro r.rcrorruuxa. B arorr cryrlae 5% noroHa JloxaJlbrroro
1,1crosgu6a 6yAer uanyuars uao6pa]fier.rl{e c TeJrecHr,Il\{ yuroM rar(}I{e flopfl[r(a
59lo re.qecnoro yrJra Jror{aJrbr.roro ucroqHuna. Cxaaauuoe uo.Eclr.rlercfl ecHrrSoM

Ha prrc. 6 c yueronr roro, qro pespaxqlra [poucxoAr{r B Cpege c xoe{suqr,regroM
updnOonrurrrrl tL < t. flnoula4r, nao6panreun.s 6yAer cooraBJrrlrr 5% u"nou{aAlr

caMoro r.rcroqHr{r(a B ToM cJryrrae, eciltr BEIcoTa 0Toro r.r306pa}I{eHI{-E naA nr'rlr6olr
paBr{a 6". B nepecseTe C yIJIOBLIX BeJII{qr111 Ha JIII]IefiHLIe BLICOTa pe$paru-
pyrorqeft uonocseprr rolyqnslst uopflAl(a LZ nn. B coornetc1gu1fi c I{BNIepe-

ur{.flMtr o}rorroJlyr{Hofi nlaaur,r MeroAoM [pocBeqrlBartrrr c rrcnyccrBerrHbrx crlyr-
Hr{KoB Jlynr,r [9] sbrcora lynuofi uouoc{eprr cocraBJl-fler oKoJIo 20 rcn c MaK-

cuua;rruoft KoHqeHrp allraefi a.;renrp ollo B B 6JII{BII tro Bep xHocru Jlyur,r rro p.EAI(a

7V, : 1gr cil-\, O-reB:aAHo, rrro troflyqeuur,re HaMI{ oqeHHIl Nrn h corJlacylorcfl
c arrrMll pesyJiETaraMI{ BIroJIrre yAoBJIerBopl{TerrbHo.

Taxnu o6paBoM, trpI4paIqeHI{e IIoroHa npII uplr6,rlrmeuur'r I{cToqr1fiHa

n nuu6y Jlyur,r 1yqrue o6tscnsetcx pe{panqlrefi pa4uonoJlH B JIyHHoft lrouo-
C$epe, qeM Orpatrtel{I{eM OT troBepx}Iocru Jlynrr. Ognaxo, HaH oTMerIaJIoc},

Pnc. 6. 0cnua, nogcraroullrfi MeroAlrny
B6rrrr'rcreHrlfl Bbrcorbr nyunoii ronoc{epnr
7 

- 
rol{aflb}Illii ucroqllrlH (fl. II');

2 
- 

pe{paurponanHoe uao6pa}fiellrre Jl. rr.
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BbIIIIE, AIIOMA"IIIII.I HA HPITBOfi SATMEIIIIfl HA6TIOAAIOTC,E IIE BCEIAA. O6t,gCrrUIr,
3TO rroHilro, tro-Br4Arrr{oMy, TeM, qro ilyHHa.E UOUOCsepa I,rMeeT roxalrnr,rrtxapal{rep I{ Ire BcerAa npl{cyrcTByer B o6racrn Kor{ranra c Jror(aJrbubrtrr
paA[oucroqHr{noNr. lt raHouy ;r{e Br,rBoAy npuxoA.rrr r{ aBropbr [g], rax xaxHer{oropr{e cearrcbr paAr.rolpocBerruBarrr.r.a cBr,rgereJrr,crnora;ui o6 0r:cyrcrnr.1,r
oRoJroJryrrHofi u;rael{br. B.nr.r.aulre .nyHrrofr uouocdreprr, HecotrrrreHHo, 6y,[er cxa_
3brBaft,c.E rar{?r{e Ha xapar(repe gu{panqlrounofi HptrBoii, lr ee uo406ue c reo_perr'ruecxoft xpunofi BoSMOlr{HO TOJrbr(o trpr{ fie3uasrzTerrr,Hofi aro*rqarrrpurlr,
fjo,6oarur* arre*rpo'oB r4rrrr trpr.{ Bbrcore trJra'rlre,Horo cJror h'< 6 iir,
reQpaHqrr.s paAr.roBoJrH B OnOJrOJryHuofi n,naelre Mo;rier, oqeBuAHO, na6.rrrogarn_
c.B r{ npu npn6.rrrnreurrrr Rpafi JIyHn fi cor,eqHo}ry paAr{oAr,rc"y. lerttrnr-TEJIbI{O, Bo BpeT,I,tr saTMeHIIfl 7.TII 1970 r. Ha HaItrI,Ix saII],Ic.fIx I,{MeIoTc.E }Ia(-
cr{MyNrr,r IIop.sAHa 0,5% nonuoro troroHa paAuor.r3ryrreur.rx Co,,ruqa Ao rrepBoro
orlTl{qecHoro r{oHTaHTa I{ rlocJre qerBepToro KoHTar(Ta. Ma 14anoxreiruoro
crleAyer' qro npu trocrpoeHl'rl{ pactrpeAeJrel{r{.fl paAlloflpxocru tro Jror{aJrbgoMy
rcroqHr'{Hy tryreM ans{epenqupoBaHu.s xpunofi aaruenrz.s ueo6xo4nuo yvu"-
TbIBATI, BO3MO?ITHbIE I{CHA}I{EHE.[I, BIIOCI{MBIE PESPAXqUEfi PAAIIOBOJIH B OITOJIO-,ryrruort trJra3Me. F(poue TOrO, CpaSy trocJre rro"Trr{oro 3ar{pr,rrr{.8 ucrosHuKa
I4JIrl TIeEOCpeACTBeEHO trepeA }raqaJroM ero orr{pbrrr{fl Ha xpr.rnofi SarMer{r{.E
BoBr{o}HHo trorrBJlelrrle Mr'rHrrMyMa, npupoAa trpolrcxo}I{Aerrrr.E noroporo ocra-ercq lrescnofi.

-TaHr'rlr 
o6paeou, o6pa6orxa r{arepr.laJroB na6urogenr.rr7 co.unesurrx Barr\,re-

HIItrr' BbIIroJrEeHHbIx c lroBblrlrer{Hofi roqrlocrsrc perr{crpar{}IIr r{BMer{e.uuft unor-
IIOCTI{ IIOTOKA HA BOJII{E 70 CU, IIOBBOJI.SET CAEJIATb CJIEAYIOX{IIE BbIBOAI,I.1. Ha AIrcHe Coluqa e p-afione axrlrBrlrrx o6.rracrefi a6tiarrtr.Ererr Bo BpeM.E
aa'rr'rerrnit 22.|X 1968 r. u 24.XII 1973 r. Irl{eJrucrr I{crorrnrrr{rr rroBbrmerrgoro
r'rsJiyqeHr4-fl c apHocruofi reMtreparypoft (2 -i- 5).108 "K r{ oqerrrr MaJrbnrr{
(meuee 3") yrJroBbrMrr paaMepaMr4.

2. llosn.rreulre llaxclluylra rra rpnnofi sarMeHr{-E rrpor.arresHbrx Jror{aJrr,rrbrx
I,{CTOqHI,IKOB )IAOBJIETBOPI{TEJI},HO O6r,gCH.gErCA PESPAXqUEfr PAAIIOBOJIE Boxo;ro;rynuofi nJra3Me trpor.Elr{eHHocTr,ro rro nucore IIop.EAHa lZ *r, 

" ,rro_
curta.rrr,nofi HolrqeETpar{Eefi DreHrpouos l0s cn -s B,.rrrrr-"r, cJro.Ex.B aaxnro'relrrre aBropr,r nprrHoc.ar r.ny6oxyro 6ro"og;pro"ru I-I. A. ca-
BI'{rIy 3a trpeAocraBJrerrrre MareprraJroB no rrccJreAoBaHr,rrc oHoJroJryHr.rofi unaaMbrc llo]roqbro I{cHyccrBerrHoro cnyrrrr{Ka <JIyua-19>, a rar{}fie 6,rraro4apar
tscex corpyAHtrKoB }tpuucHofi acTpo{uau-recxoii o6cepnarop,ru AH cccp ufiucrnryra reo{usuxr.r ,. acrporroin* aH Hy6u, yr;;;;;;;rrxr{x B troAro_
ToBKe E ua6rrogeulr.sx aarMelruft.

Aupe.rrr, tg76 r.

Jlureparypa
,9.9.l0ro*nuil_.. Coilne,tur,re AaEEBre, 1966, Ni 1,1,, bB.
l. C,,-I9-lg1ur._ I(ore6aqrs u no.nnu.' U., iiaOUft, t9tsg.R. W. Hobbs, S. r. ,Iordan, W. J. Webstei, S. p. lW"ii,-n. M, Caulk. Solar phys,,
1974, 36, 369.
Y.4-.ZfySy, I. G. Moiseer; A.B..Seuerny. Nature, lg74, Z4g, N 24, B3I.
Z^. {-opal. The Moon. London, Faber and" Faber Ltd, 19b0.-"' 
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'

C_. Eazard,, M. B. Mackey^, 4rJ, Shimmins. iVature, fS-68,-iSZ, N 4872, 1087.C-oaqeunrre AaEEbre, tg7T, J\h i2,
{.. lI .^4*bfrgp\ 

^ -4. JI . Iuna6ypa, E. JL @eiln1epe. pacnpocr:pa,errr4e paArroBoJrrr.
N4_., _rI4TTJI, 1953. r{r-M. B. Bacutoea, B. A, Buuoepa1oe n Rp. I{oclruqecnr.re,rr."r"trnru*rrs, 1g74, tZ, ll1.
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HEKOTOPbIE XAPAI(TEPI4CTIIT(I4
PA[IrOI,ISJIyqEHrrfl IOIITdTE PA

B IEHAMETPOBOM II{AIASOHE BOJIH
I4 IIX BAPI,TAUI,II CO BPEMEHEM

,II. C. Jlesnllnuii

Pacclrorpenrr cJreAyron{ne xapaxrepr{cr}rr(i{ Aer(a}terpoBolo lraAr.ror{Bryqeul,rfl Ionr,rrc-
pa (or4e.nrro AJrfl rrryMoBbrx 6ypr, paanor:i rrrrrcncr4Brrocrrr \\. AJrtr nanrgoii orllroar.rqrrrl louu'rc-
pa Ba trepl.IoA L960-1971rr., AaEELIe ua6nro4euul-t n Eoy;rgcpc B Al{arlasoue sacror 7-
4l Meq [5-9]): [poAoJlrr(I{reJrr,Eocrr, myr{oBllx 6ypr,, pacnpeAeJreHl're no go;lrorau Iortlt-
Tepa r-l B BaBr4cLrMocrI{ or rroromeurrrr cnyrrrrrxa I{o, pacnpc4eJreulle rro Alrarraaorry ilacror,
<burstinessu (L-rcu.necxr,r). l1o.rry.1sB., crrel{yroqr.rc BbrBoAEI. t. Beporruocrc (W) o6uapy-
E{errr.rff Acr{aMcrpoBoro paAr.rougnyrrefirr.fi or Ionurepa rle BaBr.rc]rr or ypoBEfi conue.rnoii aH-

TlrBnocrrr. Oruocnre.nr,nafi Beporrrrrocrt (WtlW) rroaB.rrerrrr{ ilylloBlilx 6ypr 6onrnroi'i r,tn-

TeEcIrBEocrLr clluxporrno Morflercrr c lrlrAer(caMrr cotre.troii aEl'I{BHocrlI EeBaBI{clIMo or rla-

crorbr, ra Koropoii BcAyrc.fi ua6nrogeuur (r guaraaoue 10-35 Melt).2. Ha6;uo4aewre lriIl-
Tenbgocrt; rxyMoBbrx 6ypr, nporaxerrrocrb rro Arrarraaorry rracror, Lrrrreucr{Brrocrr, r{ Ito"ul-
qecrno L-ncunecroB crrcrelrarr.rqecxrl Boapacraror c yBenlrqeulrcM r'torl{Hocrrl ruyltontrx 6ypr.
3. flo-nrguuoMy, r{Mecrcrr rerrAerrqr.rg ft yBerfiqeflurc fiporqrfieunocrr{ rlo AoJmore yrJroBlrx
pa3MepoB r{crorrrr.rnoB ua IOrrlrepe rrpIt ilepeMeilIenrrlr na6;rrogareJrff or rpaulrt\br r{oHyca

uaryqcilfifl r( ero cepeAr{rre. 4. 3Q{enr crryrEuxa Illo n genauerpoBoM r'raJryqerlr.ru IOunlcpa
OTTIET.IItrDO BLIPA?I{EH TOJII,I{O AJIfl I,IIITEEC'IBIIbIX ilYMOBI,IX 6YPI, A 4 A CNA6ITX UA6NTO4AC'T-

cfi Jrr{mL B roAr,r, 6ntrexr.re K r{uur.rr\{yMy co.nne.rnoil aRTr'rBHocrI,I. 5. ,(onlr ilyltonr,rx 6ypr,
c 6onr,ruun qlrcJrol{ L-ncnnecron cr.rHxpouHo r{eflgerca c rrlrAcl{corr reollarnutsoii ar(TIaBIro-

otu Ap.

SOME FEATURES OF JOVIAN DECAMETRIC E}IISSION AND ITS TEN'IPO.
RARY VARIATIONS, by,L. S. Leuitsky.- The follolving parameters of Jovian decamct-
ric activity are considcred: durations of the storms, the distribution of the storms over
Jupitcr's longitudes and Io's position, the distribution along frequency range, burstness.
It was shown that: 1. The probability (W) to reveal decametric emission do not depend

on solar activity level. The relative probability (WBIW) to find noise storm oI Iarge in-
tensity changes according to variations of solar activity indexes lor all frequencies (10-
35 Mhz). 2. The durations of noisc storms, its frequency range, intensil.y and L-bursts
number increase systematically with the storm's power. 3. Therc is a tendency to the ex-
pansion oI the sources of the emission along the longitude if the obscrver (the Earth)
changes his position from the boundary to center of emission cone. 4. Io elfects in dcca-

metric emission are appreciable for the largest storms only. For small storms these ef-

fects may be revealed only in years of minimum solar activity. 5' A portion oI storms
rvith largc number of L-bursts is correlated with the ,4p-indexes.

1. Cuopaguqecxoe paAuoraryqeure lolurepa B AeKaMerpoBoN{ [I4arIaBQI{e
BoJrrr (rnyMoBbre 6ypll) Ao crrx [op Bo Mrrorr{x orl.ro[Ielruflx .EBJrflerc.E BaraEoq-
HBIM .flBJIeHIreM, I{ etrIe r{eT yAOBJreTBOpIrreJrbHOft Teopr{r.r, noropaE troSBoJlrrJra
6st o6r,ncuyrr Bcro coBoxynHocTr, rra6Jrro[areJrErrr,Ix Aa]rrr6lx, HaI{orrJrerIHLIx
r{ r{acro.silIeMy BpeMerrr4. Hecltorpa I{a 6orr,Illoe aIIIcJro rly6ruHalll{fi, lre4ocra-
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TOqHO I{SyqeHbI TaK}rie }rHorr{e srrnrlprrqecK}Ie SaHoHoMepHocT}I, B qacTHocT[

cBrrab aroro rraJryqeHr{fl c coJrHeqr{ofi aHrunnocrr,ro. I-Ia4entuoe ycral{oBJrenl{e
u rtaytlggltg ranoft cBtrBrI lrNreJro 6rt sainuoe BIraqeEI{e He ToJrbr(o [Jr.rI BbI-fIc-
Herrrrfr trprIpoALI AeHalreTpoBoro usryqeHr{f, Ho I{ rrosBoJrr{Jro 6rr lrcuofir,ao-
sarb I0nurep Kar( Bolr,q AJr.tr r{ccJreAoBaHI{fl NIe}HrIJIa}rerHoro rrpocrpaIrcTBa Ha

6onr,ruux y,qaJrer{rlax or Co,rnqa (ao 5 a.e.). Xor.s s }Iacro.rltrlee BpeMfl I{ coBep-
[arorcE uoJrerBr nocMr{qecHux arlaparon H Ionurepy (<flnonep-10ri u <flIlo-
nep-111), Eo oHlr ocrarorcrr rrora 0nrraoAr{qecHl{Mlr, a flByqeuue loulrrepa
paArroacrpoHoMrirqec(rlMr{ r,IeroAaMlr BeAerc.E cBlrme 20 net, 3a Horopr,re Ha-
I{ on JreH [oBo JIrr]Io 6o"n omo fi na 6nroAaren r,Hlrii l'rarepu al.

flocxorl,xy Aer{aNIerpoBoe paAI{oI{BJIyrleHue lonutepa o6trapymunaer
r'.ny6oHyro aHaJrorlltro c coJIHeqHbIMI,r paAr{oBctrJIecHaMI{ I ruua (uyuonrre 6ypu
ua Co.rruqe) Ira MeTpoBrrx BoJrHax, a raxilie c IreAaBHo o6uapymeuubrM ctryr-
Hr{(aMr{ paAr{or{BJryrreHrreNr 3euru B r(r{Jrol{erpoBo}I AIralaBo}Ie BoJIH [7, 21,
lrccJreAoBaHrre clopaAprarecHoro uBryqeulrfl IOnurepa trpeAcraBJr.fler ]reco]I-
Henur,tft r{HTepec u [,Irr{ rIoHr{NraIrr{E rIpI{poADI arlrx ssreultft.

B 13, 4l naltr 6r,r,uo rronaaauor rrro B AeHaMcrpoBoM paAlrolraryrleHuu
IOnurepa AoJrfl rrrylroBrrx 6ypr, (-.6.) srrcoxofi r.rr{rerrcl{Bl{ocrlr o6napy}Itr{Baer
rroJroxrr{TeJrb}ryrc HoppeJr.sqlrro c ypoBHeN[ corne.Inol? aHTI4Br{ocTIr n 1l-netnelr
qr.rr(Jre. Tenepr, aror Bonpoc lvlbr ltcc.Ile4yert 6olee uo4po6lIo !I paccMorpr{M
rrer(oTopr,Ie [pyrue xapal{TepucruHn m.6. I{ I{SMeIreH}rrr lIx oT roAa r( roAy.

2. ttan u n [3, 41, ncuo.ur,BoBaJlrrcE AaHHr,re ua6.rrrogeulrfi a Boy.rrgepe
(ranrepfepoMerp c paAtrocnexrporparfou c Herrpepr,IBHbrM rrepeHpbIrI{eM Ar{aua-
BoHa qacror or t5 4o 34 Meq, s 1960 r. u or 7,/t Ao 4l Maq n ga.nr,uefiruelt)
Ba rrepr4og c {960 to 797L r. [5-9]. B t5-91 na xaxr4r,rfi AeHr IIpIIBoAI{rc.E
uepuo4 r.ra6nrogerurfi, B reueHlae r{oroporo rIHcrpyMeHT cuoco6en o6uapyxtu-
Barr, cr{rr{aJl or lonurepa ua nro6ofi I{B qacror. fl,alee, Ar.s HaH{Aoro saperr{-
crprrpoBaHEoro co6r,rrlrlr (ur.6.) or lonnrepa yxaBbrBarorc-fi MoNIeHrr,r ero Haqa-
JIa I{ I{OHIIa, I{}ITeHCI{B}IoCTt,, AuatraSoH aIaCToT, B HoTopoM O6uapymunaerca
D\fuccrtfl, AoJrrora qeurpaJlr,Horo MepI{AI{aHa IOn[Tepa (cltcrelra 4o.nror III,
1957,0) AJr,a MoMeHra Harrara r Hol{qa ur.6. Illurencrsrrocrs ur.6. rpy6o
or\eHr{Baercs 6anrolr ucxo4rr r,ra cJregyrotqefi H.uacclrSunaql{I{ rro flJrorlrocrl'r
rroroxa s (n e4unuqax 6rn.tL-'.rry-', Ha qacrore 20 MaL!):

6an;r t 5.10-22<s (2.10-21
6a'I:II 2 Z.l0-2t (s (8.10-21
6an.rr 3 8.10-21 (s(3.J0-20

I{poue eroro, Aaercf eu{e oA}Ia xapa6repl{crl46a ur.6., Koropag I{aBBaHa
<bursLirinessr> lr rpy6o xapar(reprrayeT HoJrr{qecrBo IM}ITeIIcl{Buocrb ceHyHA-
r{brx BcrrJrecnon (L-ncunecnn) tryreNr BbIAeJreHIr.a qerr,Ipex xateropuft: ((crJIa-

iiienfiofi), <C,na6ofi>, <yntepeunofi) lr trCurrrlofi>. <CrnalrteHuas> oBHatlaer
orcyTcTBlre L-ncurecxon, (cr{Jrr,}rafl)) 

- 6onrruoe HorI{aIecTBo rrHTeHcIrBHr,Ix
I:-BCrrJrecKoB. (yMepeHHa.s>> u <c,ra6aflD orrrocrlrc.E r( rlpoN{e}HyroqHr,tM clyqa.EN[.

Hasuna.E c 1964 r. s t6-9] trpl4BoAl{rcfl HoBaE xapanrepr{crl{Ka, cB.flaaH-

Hafl c eu:accutefi. Ioulrtepa: AoJIIora clyrHLIHa 7Io (yro;r, orcql{rblBaeMblft or
BepxHero IeoI{eHTpuqeCHOIO CoeAI{I.ISEIIE, T. €. Horga tr4o naxo4lrTc.E }Ietroc-
peAcrBer{Ho rroBaAr{ Ionnrepa, ecrrr{ cMorperb c 3er\IJIr{) Ana uoueuroB HasaJIa

ir xourqa ur.6. Bepxnee reoqelrrplrqecnoe coegl{Irellrre l4o uacryuaer fia}I{,qble

42,5 u. B ItQ] 6r,rno uoxaaaHo, qro Bepo;lrqocrr, I'Isrysegl4r louurepa B [e6a-
MerpoBoNr Ar{afla3orre cr{Jrbrro Bo3pacraJla, HorAa I4o ua6rroAaJlacb Ha orlpe-

AerreHHbrx AoJlrorax (90 rn 240').
Bce ouucanHbre Bbrrrre xapar(reprrcrr{Krr Aer(allerpoBoro paAuollsryqellufl,

rrprrBeAer.rHbre n [5-9] , 6r,r"ulr ncno,irr,BoBallbr Har'II'r AaJIee.
3, Ilpenr4e Bcero Mbr rrorrrrraJrr{cE, o6rlapylnutr, cB.EBr, Me}I{Ay BepoETHoc-

rBro rroflBJrenr.r.a ru,6. or lorzrepa u 1t-nerr.Iult I{I{RJroM conneqnoft ar(rrrBHoc-
rz. Bo Bcex rrccJre/IoBarrrrr.flx [er(aMerpoBoro paAI{oI{BJIyrIeHLrfl B HaqecrBe uH-

Ael(ca a6rrrBHocrrr Ionurepa aa gannrifi nepl{oA o6r,rsno 6epyr nepoRruoctr, I7
troflBJreIrLr.E o}y-yrccttrt, BblqlIcrfleMylo Har( orIIo[IeHI{e nonnoft AJrr{TeJrr,rIocrl{
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)Af 1n.6. r(o Bceny Bpelrerru )AZua6nroAeIII{fI louurepa, r.e.W :2LtlZL:l'.
Eolr,ruue uBMeI{eHI{JI W,na1trcgaeMrle IoA oT IoAa' IIeHoTopbIe I'{CcJIeAoBaTe-

Jrr.r ylfie AaBHo o6rnurs,r;u IeoMerpI{qec{I{MII s$rpexraun I'I3-3a yBI(oHarIpaB-

JrelrHolo xapaxrepa uauyqeHufl ttl-13] 1puc. !. Rr,rra o6napy)I{eHa fICIIo

Bblpa)fierrHafl BaBLIcIrlrocrb W or cnJroHeHun Dn Selrnlr B cr{creMe KoopAllllar
Ioulrrepa (unar.Ierorlenrpllqecran mllpora Seunu), u?Ilqel\{ B:PgfIruocrb Bo3-

pacraJra or HyJr_11 Ao - 0,3trpr{ r{BM€rrerlttr/t DB or -3o,2 
go -] 3",2. flocnotrxy

ueplrou o6paulenux louurepa (11,9 ro4a) r{ trpoAoJrail{reJrbHocrb I{I,II(JIa coJr-

nesHofi aRTIIBIIoCTLI (11,2 roga) Aograroquo 6nusxlt, [oJlyquloob Tafi, qro Ba

BpeM.s Ha6rroAeurfi (c 1955 r.) Iouurepa Mar(cr{r{yM corneqroft ar(rtrrBHoclrl'I

BcerAa coBtraAaJr o orprrrlareJrbr-rbrr{r,r BIrarIeHI{.sMr{ Da v o6napy}I{I{BaJracl, Ha-

?fiytr{a.Ecrr o6parrran saBl{clrMocrr, ar(Tr,rB}rocrn lOuurepa or co,nrerr}rofi aItrrIB-
nocrn. Tanulr o6pasou, AJr.rr roro arro6r,I BbrflBIlTb BJII4;IIrI4e 1l-letnero qll(Jra

t

,,,2
1zFldzmov ,{zamrpz

-4"2

Puc. 1. llauesesre tronox(euufl Beuau (cxnouetue Dp;) B crlcreMe ftoopAuEar trOuntepa

E OTEOCETeJTbEO KOEyCa EBJIyqeEUE paAnotrcrotlEuna,s ua trountepe

coilEeqEoft ar(ruBlrocrE Ea AexaMerpoBoe paAuotrBilyqeHue lorurrepa, HaAo
cEaqaJra ficnJrrcqtrTb BJItr.EEtre DB - trAMeIreErIE Cr(nOHeEIrfi 3eUnZ.

,{ax aroft qeJrlr HaMu 6rrna slrqucJlerra Bepoflrlrocrb W Atts unrepBaJla Bpe-
uenu 3,5 Mec.Eqa [o otrtroourI,Ev - tr\ Mecaqa trocJle orrtroauqtrtr [JIf Karr(Aoro
roAa r tronyqeEHbre Buaqerrr{.a }7 uoctasreubr B coorBercrBue c Dp (ptc. 2).
Itar rlrguo, ecJru He yqr,rrbrBarb roqny, orrrocflqyrocs" x 1964 r., rlMeerc.fi xo-
portrar moppeJrflqr,ra. Aaroprr [7] n rasecrBe BosMorr(rroro o6t.flcr{eur{fi cqrra-
ror, qro ctrJrbHo sarruE(er{Hoe sHaqeHue w \ns otruo8rlr{rlr4 7964 t. cB.fl3aHo c
trpeAtronaraeMbrM uME yMelrb[err[eM qyBcrBtrreJrbHoorrI amrapaTypbr. flpanax,
uoHaaaEEaE Ea ptrc. 2, upore4ena MeroAoM EauMeEbltrtrx r$aAparor (uoxulo-
qa.E rorrxy 1964 r.). ,{anee 6rrur oupegeJreEnr Beiluqugrr oraJroueEtrft A}7 toser
or aroft trp.EMoft. Suaseuu.E A77, nan BtrAEo uB ptrc. 2, oparururr c omtr6raMrr
[, r(ax or(aaaJrocb, ne o6uapyxuBaror cB.EBtr c rruAeacaMzncoJruerIHoft artus-
EOOTU.

Taxuu o6paaou, MolnEo c[eJlarb BbrBoA, rrro B trpeAenax omz6oa Bepo.Er-
Eocrb W amr'ccu:a or Iouurepa B ,qeaaMerpoBoM Aualraaorre Ee BaBrrcur or ypoB-

-3,2 go SE',2).
O,4uaxo, RaR 6brJlo tronaBauo r [3, 4] , I{HreucllBrrbre m.6. oruocureJrbrro

qaq,e troflBJrrrrorc.E B roABr sbrcoxofi coruequoft aartrBl{ocrtr. floarouy 6rrnz
BbrgtrcJrerrbr orAenbHo BepoErEocTtr wr, wruwr rrofiBJrerruE m.6. paauoft un-
reEcEBrrocrr(, xapaKrepuayeMbre coorBercrBeuno 6annalra 1,2 ra 3. Ilouyuen-
HBre peByJrbrarbr BMecre c cyMMapnoft nepomuocrBro w Ens. pa3Hhrx JIer trpeA-
craBJrellbr rra puc. 3. Jlerxo BrrAerb, qro KpuBa.E g,I.r. W1B ocHoBHoM troBTopfler
r(ptrByro gln W, Ho AJr.E W, xop, xprnoft yx(e rruofi. ,{ax uonnroqeuufi BaBucu-
Mocru Wu or Ds BBfrro orHomeHtre Ws/W r.M, qro ro )r{e caMoe, X Afr/) Af , t.e.
AoJI.E BpeMearr, ftorAa na6moga.rucr uoqurre m.6., or Bcero EepI,IoAa arrtrB-
rrocrtr Ouurepa. lle pnc. 4 lagao, sro Beruquna orr{ocrrrenrnoft Bepoffruoc-

r?zameV
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q/4

4/0

406
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402
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4/o

-,7o -z -/ o / z /o2,
Pnc. 2, Basficfir{ocrr cpeAutrx gnx__4auxort on- qo6
rroBrrrlr{fi auaqesfift Beporrrrocrr.r (I7) pagr,roua-
flyrrerrrrfi Ouzrepaf,ot cnJroEerrrrx (DB) 3e,u.lrr.r 404
B cr,rcreMo r(oopAr,rrrar Ionurepa
Ilu$psr y rorreH-roAbr

w2

4/O

4tr,

406

404

402

Prc. 3. Cpe4nrae g"nx ganuort ofltroarnrlr4rr BEa- /y'r
qeur.rx Bepo-xruocreri (W.t, -W, w Wr) uonwrcnux 4o4
rryMoBbrx 6ypr 6ar.na 7,2 vr 3 (6, e, e - coor-
rerctnenuo) 4nr paanrrxfrer 4oZ
W - cyMMapHaE Bcllorrrrrocr6 (a), n - 

qucro co6r,rrur"r
/96O 62 64 6t td /!7O2.

TV (WB/W) cl{Hxpolrlro MeHflercrr c rraMeHerrr{er\{ yIloBH.s oorHesHofi ar(Tr{BHoc-
TlI. Sror peByJrbrar rroJrHocrr;ro corJTacyercfl c trorryqeuHbrNr rraNrr{ pauee [3,4] ,
rlo retrepb [oATBel)]r{AeH 6oree rlaAe)r{Ho, Tar( Har( rrctroJrb3yercfl He npocro
ql{cJro ut.6. 6o.ur,ruoit LIHTeEcuBIrocTr{, Ho r.r ysurbrBaerc.E r{x AJrtrTeJrbr-rocrr, Bo
BpeMeHJ.I.

OHon.rareilrHr,rft Br,rBoA lroa{rro csopuy;rrtpoBarb cJreAyrotqrrN{ o6paaou:
Bepoflrrrocrr W o6uapylr{eHr.r.tr aMr{ccuu or Iouurepa B,qeRaMerpoBoM Arratraao-
IIe He SaBr{crrr or ypoBuf corHesHofi axrIasuocTr{, oAHaHo orrrocr{TeJrbua.E Be-
porrrHocrr, (WB/W) tro.EBrreHrr.E ru.6. 6onruoft r{oqHocrrr MeH.Eero.s c[HxpoH-
Ho c ypoBHeM corHesHofi anruruocrlr. tfro Haoaerc.s cra6Drx ur.6. (6a;r.u 1),
To IIx 6oJrr,me B roAr,I rrr4Bnofi corHeqHofi axrr{B}ro0Tr{.

Sror peayrr,Tar, TaHI{lr o6paaou, BoBMo}nrro, Br,r[eJLEer 6onrurre trt.6,
B oco6yrc Hareroprrrc. trllx ,r,rorxno paccMarpr{Barb, rratrpr{Mep, HaH oco6brft
r{Jracc flBirerrr{fi, xotopnrfi Ha6ilroAaerc.s trpeuMyqecrBerrHo B roAbr Br,rcoxoft
coilHeqHofi aHTrltBr.rocrr{ r4 Mo}Her 6r,rru csgaaH c Apyrr.rM MexaHr.rSMoM reHepa-
qr{r{.

flplr r,rcc.rreAoBarrr{r{ Aer{al,rerpoBoro uBryqer.rua louurepa 6orr,uluucrso
aBropoB rre or,qeJr.rrror ru.6. 6o.ur,urofi [HTerrcrrBHocrr{ or c;ra6ux m.6. B cnere
cr(a3al{Horo rlaMr{ Br,rule 6wnm ucc,IleAoBaHbl pa3rurrHbre xapar(Tepl{crrrHu Ae-
r(arferpoBoro pa[tror,IaJryqeuflfl or[eJ]r,Ho AJrfl Itr.6. paBHofi I{HTeHCLTBT-rOCTlr U
g.rra ra;n4ofi otrtroBr{qr4r4 (4ra nepzoAa Me}nAy 3,5 rtecaqa Ao rrpol.r{Bocroarrrrfl
u 1,5 ltecaqa trocJre trporr{Bocro nuvta). Taxunn xapamTepr{crtrHaMr{ .EBJrflrorc.rr:
IIpoAoJIir{r,rreJrr,Hocrr, m.6. ro BpeMeHI{, pactrpeAeJreHr{e aHrr{BHocrrrt rro AoJr-
roraM louutepa I{ B SaBtrcI4Mocrl{ or troJroxreHr{.s crryrHrrfia 14o, pacnpe4eJreHr{e
lo cuer{rpy r{ trpor.E}r{eHrrocrr, ru.6. uo qacrore, L-sc[recx[, flepexogr.rlr r
trocJreAo B areJrblroMy otruc alrurc rro JryqeHHr,rx pe SyJr rrTaroB.
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Pnc. 4. I4guenenne Bellrrrrrrrbr orgocrrreJrrrroir ocpoxtnocttt (WslW) [orIBJIeHrIfi uryMoBLIx
6ypr 6an*a 3 gnx raxgolt orrrosr{qrll{ (npyxxu)
Bep,rlrxatr,nsre JrrrHlrr.{ - oxIl,I6fiil, ,Rz - clleAHeMocEtlllble BIIaqeHuq qtrceJl BoII'oa (loqHu)

4. Hafiueno, qro cpeAH.E.E ,qJlrrreJrbuocrr (At rr) ur.6. cr4lcreMarr{qecr(I4 Bo3-
pacTaeT c yBeilr{rIeHI,IeM rlrroTlrocTll rloTor(a I4 paBlra:

60

2n

Earfl

I
2

J

atcp

1r7m+18n

66m+ 28tn

84m+41.m

Xo:rn cpe4uer(BaAparr{qHbre ornJror{eHlrfl or cpeA}II{x auaqerrnft BecbMa Be-

Jrr{r(r{ u pa3[uqr4.s B arc, xan 6yAto 6nt ctatlrcu'rqecxr{ HeAocroBepHr,r, o[Iraxo
trB pactrpe[errenttfr. uo A, (puc. 5) Br{Ar.ro flBrroe yBeJrI{areHI{e qrrcJra ru.6. 6o.nr,-
mefi Arureirbllocrr{ c BoBpacraHrreM r{x r4irrel{cl{Bl.Iocrlr. trilrrrepecllo orMerI4Tb,
qro cxoAHoe pacilpe4eJreIlrle troryqeHo g.rra ru.6. Ha Conuqe na qacrore
169 Maq ll4).

CpeAlrns A.rrrrreJrbrroctr, ur.6. Ionurepa ror(aabrBaer BIrauI{TeJIbIrr,Ie Baprr-
arlr{u oT IoAa r( ro4y, o6yc;roBJIe}IHr,Ie, tro-BI{AI{NIoMy, cllcTeNlarusecxuNI Bo3-
pacranr{e}r Lt", c yBer[qelu.rert D6 (ra6,r. 1), rrpuqeM 6onee raureHcI,IBHbIM

ru.6. ncerga coorBercrByror 6o.nee Bbrcoxr{e ua6,rrogaeur,re 3ua'lerlux Af"r.
Bra6;r. 1 ,4anorax]r{eqIrcJIo n.6. (n) paarlofi I,IHreHcLrBrIocru. I[,e rpa$trHa ua
puc.2lr ra6r, 1 nu4rro, rrro Bepo.srHocrr W o6napymeur{.8 aMI{ccI{I{ or: Ionure-
pa BOBpaCTaeT C yBeJII4SeHI'{eNI D6 HaK 3a CSeT yBeJIurIeHI'I-s UUCIa Ur.6., TaK
r{ 3a cqer rax 6onr,firefi Arurelr,nocru, oAnonpeuenrloe BospacraHl{e Lt", u
Dp cBL\ereJrbcrByer, tro-BI,rAI4MoMy, 06 yBeruqeHu[ Ilpor.sHtellHocrlI trCrorr-
Hr{HoB tro AoJrrore trprr trepeMerrlerrrrr{ ua6nro4a:rerrr or rpaHl{r{br ItoHyca r{BJIy-
qerrrrfl n rreurpy (crt. plrc. t).

Ta6,nr.rqa t

III. 6. oarura 1 III. 0. 6a"'rra 2 III. 6. 6arna 3

At, nun At, uu+t

-2o ,3
-oo, 8

+1o,0
+2o,6

3t
9t

2Lt"

290

35+r5
3r+r1
44*18
s7]|21

31

135

1.45

161

3et20
42iLe
63*29
92+41,

t7
75

7{)

6r

46+24
6B:t3r
B9+39

1.07+4s
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Puc. 5. Orsocr.merrrrre (npuur.ruax safi6oJrrmee Brraqeurle paBrrrrrr egr.rur,rqe) pactrpeAeJrc-
Errfi [ryMoBr,rx 6ypr, paaroft LrETeHcLIBEocrIr B BaBrrcr{Mocrr,r or r{x ua6;rro4aelror:i AJrtrreJrr]rro-
cm (At) Bo BpeMerrrr

d ...'.. AJrfi rnyMoBbrx 6ypr, 6arra 1, 6 - 6alla 2, s - 6alra 3, n -'rucro co1sruir

5. Bruo troflyqeHo pacnpeAeJresrae ro.6. paaHr,rx 6annos tro [oJrrore (AoJr-

roTa rlelrrpaJrBHoro MeptrArraHa B MoMeHTbr Haqara r{ KoHr{a m.6,, ctrcreNra

Aonror III) orgelruo AJr.fi paalrr,Ix rer. IlpuuqutrI{aJrbur,Ix paaruulrft B pacupe-
[eneEE.sx Ar.fl co6r,rrfifi paanux 6arron o6napymeHo He 6hrJro, Ho HeRoropr,re
orrtrstr.fi r{Merorcf . Ha cyuuapurrx rpa{uxax, locrpoeHrrbrx 3a Becb rrccJreAy-
eMErfi uepuo4 (1960-197{ rr.) orAeJrbHo AJrfl rtr.6. paaHbrx 6arron, Br{AHr,r

Bce rplr ucrorrHuxa (A, B u C), uo r{crorrHrrr( C nr,rpairieu Har,IMeHee qerxo, rax
Kar( oH rroqrrrcJrr{Baerc.E c r,rcrosuurolr A (oco6eHHo AJI.TI ur.6. 6anra 1). OAHa-
r(o ecJrr{ aMtrJrr{ryAbr arux [crosnr{KoB A.[.8 m.6. 6arua 3 upr.r6ruarnreJrr,]ro
oAr{EaxoBbre, ro 4nn ru.6. 6arua I ucroqrrrnx A (ocuonnofi uctosH[x, AoJlrora
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Pnc. 6. Pacnpe4eneru,rc Bepotrr-
rrocreir I7r, Wr, Ws tonr,:re-
HirE ruyMoBhrx 6ypr paanoii nn-
TEECtrBEOCTI4 B SABI{CI'TMOCTII OT

AoJrrorLr I cnytruxa trllo

a - AJtn [ryMoBbrr 6ypr 6anla 3;
6-6arra 2; a-6anna 1. Itrrpfi-
xonoji tnnuefi [oHa3aHr,r cl]eEIrIre
Bepo.flTHocru

u"

4o,f

4
4/f

40f

ry
4/f

a

/\
/\
/\

*'-.=r.f/---\;-,-.rJ,<7-i

J 6

7\,..
A
U

A ^^rr4wv\.
I I I

noroporo coBrraAaer c AoJrroroft ceBepgoro Marutrrgoro rroJrroca }Ounrepa)
cyqecrBelrHo trpeo6JlaAaer. IIIyMoBbIe 6yptr 6arna 2 aaguMarcr [poMex(yrorl-
Eoe troJloxteHtre. CpaBHeIrIte artrx pactrpeAeJlegnfr. AJrfi. Kalr(Aoro roAa orAeJIbHo
trol(a3hlBaer 6o.ree-Cu6Hble BapuaqEu I(aA ruerX4y nI.6. paBEEIx 6alnOn, tan
fr. Elrfr. trafiyqena.E oAHoft fi rofr. rr(e trErerrcunrrocrr(. OrsocuteruEBle aMtrJltrTy-

AhI ECTOqHUKOB, IIpOTf?fieHHOCTb trX trO AOJITOTe SaMeTI{o MeIIfIoTc.ff oT otr[o-
Bvr\ilfr. r( otrtro3lrrluu.

Izlctosuult A ncer,qa [peo6JlaAaer AJIE m,6. 6anla I (aa trcKJIIoqeIIEeM

1964r., HorAa ucroqEtrr( B 6rr,r paBerr eMy tro aMtrJrtrryAe), a [Jrfi m'6. 6auna
2 or 6ur Haz6oilbmuM JII{mb B oTAeJIbHEIe ro[bl. ?Icroquur C'IaCro rrepaaJlu-
qtrM, ral( HaH CJIIlBaeTcf c IISTOqHSI(OM A. TICtOsEzr B, OeporTHOCTb uBryqe-
EE.E ItOToporO CITJIBII9 BaBtrCtrr oT IIoJIofiteIItrfi CtryTIIl1Ha I4O, trptrCyTCrByeT

AJr.E m.6. 6a.rrra 2 u 3 upanrfiqec1tr Bcer4a, oAgar(o gnn rn.6. 6auna 1 os or-
qeriltrBo BtrAeE rlurtrB B 1962-L964n.

B ra6l. 2 rprnegenLr yrJroBrre paaMephr (uo 4onrore) ncrouuunoB A tr B
[r.E qerbrpex BHaqeHtrfi Ds (aranortrsgo ra6JI. 1). Ilpor.axegl{ocrb tro AoJIro-
re oIrpeAeJIEJIacb Ea ypoBlre 0,5 or aMtrJItrryABI IIcroqutrHa. Ecnu na aroM ypoB-
He ltcrorrrrunn A lt C ue paanuqaJrrrcb, ro onr[ paccMarptrBaJlucB r(an oAII]r trc-
roquua A. IlLz ra6fi, 2 BIrAEo, qro uMeercf TSEAgEIIUE H Bo3pacraullrc trpora-
,r(eEIIOCTtr tro AO;1TOTS uCTOqrrI,IXa A C noapaCTaEEeM DB, frO EJI.E trCTOqHEfia B
oHa Bblpalxeua MeHee orqerJlfiBo (oco6enuo 4rs m.6. 6alna 1). 3ru poayJlbra-
TbI lraxogrrc.fi B.xopomeM corJracufi c AarrublMra ra6l. I lr norusecftr[ AotroJr-
H.Eror [pyr Apyra.

6. ,[;ra trportrBocroflr.rrfr. 1964-1971 rr. 6rymr uocrpoeubr pactrpeAeJreulrr

Beporrrrocred uossilerfitr fr..6.6anna lr 2v 3 n aaszcuMocrrr or [oJlrorbr l,

III. 6. 6ar,ra 1 III. 6. 6arra 2

/20

20- 45"
55- 78"
68-100'
8g- 92'

/80 240 ,700 1602

III. 6. 6arna 3 IIL 6. 6auna 1. 2 lt 3

-2" 18

-0o ,8
*1 o,0

+2',6

45- 68'
38- 50'
75- 88"

108-132'

39.
52-55"
28-40.

40"

40- 75"
48- 68.

620

108 -150.

30-38'
68-85"
DD- I:]'
45-88.

60-62'
58-75"

850

62-980

Ta6nuqa 2

Dg
A B A B A B A B

20- 75"
38- 78"
62-100"
88-150.

3g-62.
52-85"
28-85'
40-98"
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Pnc, -7. PacnpegeneHue uryMo_
BbTX Oypr, IIo qacTore v
0 

- rrryMoBbre 6ypu 6al,na l.
6 - 6aa.:ra 2; I - 6alna-,8

Puc. 8. Otaocure.nr,ubre pac-
rrpeAeJreErfl ruyMoBbrx 6ypu r:o
qacToTe v
.Z - uyMoBbre 6ypu 6a.tna 1.,

2 - oarfla 2; a - oarfia B2n Zf, ,70 .7,f u, t/r4

crlyrrrr{Ita tr{o. OKaaarocb, qro Har.r6oree serno a{{er{r cnyrrrrrHa tr4o uponn-
Jrrrerc.E AJIrr 6orBmr{x rtr. 6. (6anra 3 t 2) u cyu{ecrBeHHo MeEr,me AJrfi rtr. 6.
6an.na J. -(p"". 6). Sror {anr r.rurepecrro cotrocraBrrrr, c peayJrbraroM, troJryrrerr-
HrIM B [15], rle [or(aaarlo, rITo llil.fl AexaMerpoBoro uaryqeHrrrr oqeur, lraroft nu-
Teucr{Brrocrrr, Koropoe perr{crprrpoBaJrocr, B 1973 r. trpr{ yBeflrlrreHr.ru tryBcr-
Br{reJlbHocrn s 200 paa no cpaBHe}rr{ro c o6r,rsuo trpr{Mer{,tre}roft 4;ra ua6;rrcqe-
uuft Ionurepa, BJrrrEHr{e crryrHr.rna tr4o uonnocrrJro orcyrcrByer. flogpo6noe
paccMorperrlre rpa{uxoB, trocrpoerrHbrx AJr.E Ha?r{Aoro trpol'UBocrorrHr4fl B or-
AeJrr,EocTr{, troHaSaJro, qro AJrfl m.6, 6an,ra 1 a{{exr' }Io or.rerrr,rBo Br{Aerr
JIrrmE B 7964r.1r trpucyrcrByer, tro-BprArrMorvry, n 1965 r. I( oonraneHtr{ro, Nrrr
He pactronaraJrr{ Aarrrrbr}rrr o AoJrrorax cnyrHr,rxa tr4o aa 1960-1963 rr., rro ua
alraJrI,rBa pacnpe4eJreulrq ru.6. rro AoJrrore Iouratepa (clr. rrrme) creAyer, rrro

tB4

/o

/f/0

/z/nnrc



r{croqHr{K B (noa6yxrgeHl4e Koroporo B ocHoBrJoM BaBI{czr or 7Io) Au.a nr. 6.
Sauna t nplrcyrcrByer JIIrmr, s 7962-1964 rr. Taxulr o6paaou, a{{err tr{o
B Aer(aMerpoBoM r{BJryqeHr{r{ MaJroft ranrelrcusHocrl,r (6arir 1) na6.rroAancs,
rro-Br{Ar4MoMy, roJrbr(o r 1962-1965 rr., r. e. B rogr,r, 6;rrnsfiI{e K MtrrrrrMyMy
co,nneqnofi axrr{BHocrrr, a ,qJrfl ur.6. 6omuroft uurencuB}Iocrlr (6a;Ina 2 w 3)
r{MeJr MecTo Bcer,qa, rreBaBl{cr{Mo or ypoBH.E cornequoft arTr{BHocrr{. Tax xar
r( Mr.rHrlMyMy coJrHeqr{oft axrunuocrld AoJrrr MonIHLIx u.6. BaMerHo lraAaer
(cn. puc. 4), ro Br{aqr{reJrbHa.fl qacrr, rraJryqeHrrfl, KonrpoJrr{pyel{oro ctryr}Il{-
xou 14o, 6y4er naroft ranrencranuocrla. CreAosarenr,Ho, cpeAufln flr'raucltB'
r.rocrb AexaMerpoBoro r{Bilyqeuraa, roa6y}r{AaeMoro cnyrul{noNl I4o, gonxua
BaBr{cerr, or ypoBH.E conueqnofi anrrrBuocrl{.

7. Br,uru trocrpoel{bl pacnpeAeJleHrr.fl ru.6. uo qacroraM, Ha Horopblx oHIr
ua6nroganucr (puc. 7 u 8). Jlerxo BIdAerr,, qro Maxcr{MyMbr Bcex pacnpeqenenufi
,coBtraAaror, Ho rlpoT.trEreHHocrb rro Al{atra3oHy qacror BaMeTHo Bo8pacTaeT
(n o6e cropolrbr or ManclrMyua) grx 6onee raurencr{BHoro I{BJIyqeHI{.8, r. e. pac-
rrpeAeJrenrae craHoBr{rcs 6onee nnocnrarrr. fIocHoJIt,Hy qyBcrBureJrr,Hocrb autra-
parypbr nrrrue (n 5-10 pas) ua qacrorax )>,-20 Meq [5] , ro rurpnxonofi ;uurueft
Ha plrc. B uoxaaan trpeArroJraraelmrft xo4 pactrpeAeJlerxfi alrfl ur.6. 6a.rna
I s oroM [r4atraaoHe.

Vlreurruenue s[cra ur.6. B cropouy HITBKI{X qacror cB.fiBarro, HaH r{BBecr-
Ho, c trorJloqeul{eM r{BlyqeHu.E s aer.{Hoft lronoc{epe, a yMeHbrrIeEI{e B cropo-
rry Bbrcoxr{x - c 6nrcrpuM rra,qeHr{eM murexcrrBHocru Ae(aMerporofi gMncctttr
c BoapacraHueM sacrorbr. floarony paartrqllE B paclpeAeJreutr.sx m. 6. paaur,rx
6arroa o6yc;ron.nenbl, rro-Br{Ar{MoMy, upeIrMyqecrBeEHo ua6.nro4arenbrrr,rMl(
assenranu, ram HaH 6onee vnrencrrBuoe r4slyqeuue nerue o6uapyx{rrrr, no o6e
cropoHbr or NraHcrrMylra.

B cs.ser,r c arr{M rrlrrepecuo paccMorperb, nam Meuflercfl AoJrfl rrr. 6. 6a;r,lla
3 (no or:uoureHr{ro Ho rceu ru.6.) B paBrI,IrIHbrx yqacrxax ArrarraaoHa qacror B

BaBrrcr.rMocrra or ypoBlr.rr coJrrresrrofi an:runuocru. Brrnn nr,r6panrr rlerblpe ra-
nl{x yqacrna: Ao Mar(clrnyua (11-74 Mary), MaficrrMyM (14-lB lVlat) n rocJle
MaxcrrMyMa (21-25 u 30-35 Me,D.ItaH au4no r.rs rpa$uxoB pr{c. 9, gna ncex
qerbrpex IrHTepBaJroB qacTor xoA r(pl{Bbrx oArIHaHoB r{ cooTBeTcrByer troJlo}Itl{-
rerruoft KoppeJr.rrqurr c I4IrAeHcaM[ corHequofi axruBnocrr (clr. prc. 4). Ta-
xnu o6paaoM, Moxrrro Bar(Jrroqr{Tb, qro I{BMeHerrr{e oruoclrrenruoft BepoflTHoc-
Tr{ rroflBJreHlrft ltrTer.cvnur,rx trr.6. c q[r(JroM comrequoft anTr{BHocrrr rre BaBI{-
cr{T or qacrorbl,r na noropoft BeAyrcrr ua6;rro4errar.

B. flanee 6brr nrrcncneu cpe4unft A[IatraBoH qacror (Lv, Maq), B trpeAe-
JIax Horoporo ua6,nro4arucr, ru.6. 6a,r.na 7, 2 n 3. [tax r{ cJIeAoBaJro o}fiIrAarb,,
Av", noapacraer c yBerr4qer'rr4eM I{HTeHcr{BHocrI{ Iu. 6.:

Barr At"r, Mat4,

I 7,3+4,8
2 9,5*5,9
3 L2,3+7,0

Bonee y6egr.rre.nr,uo aror peayJrr,rar cJreAyer rra pactrpe[enerurft uo Av
(puc. 10). BuA arux pactrpeAerrenufi raxoft xte, KaK x Elrfl. Ar (crvr. puc. 5).
Bo.nee roro, oxaaaJrocr, rrro Av raxrre r{Meer reHAerrqrirrc Boapacrarb c yBeJIn-
qeuueM cr(Jrouenrrff Selr.rra (Ds) a cl{creMe l(oop,qlruar lorurepa (ta6t. 3).

-0o '8*1''0
*2o,6

8,3+4,6
4,9*2,3
6 ,7+3, {
8,2*4,0

to ,7+6 , t
7,2+3,6
8,7+4,2

1t ,8t5,5

9,9+5,4
10,9+5,4
t3 ,4t6 , I
13,7 t7 ,2

III. 6. 6an:ra 1
At, Maq

[I.6.6arra 2
Lr, Me14

Ta6rnqa 3

III. 6. 6arra 3
A!, Mz1+
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Puc. 9. tr{sr4eseHlae BeJrlrrrlrlrbr cpegneft AoJrr4 trryMoBbrx 6ypr 6ar;ra 3 gna ramgoft otrtroar4-
qr.rr4 r4 AJrtr paBEbrx Ar{arIaBoEoB qacToT

a-17-74Mzt4;6-74-78 lt[aq;e-21-25Me1t;e-30-35Mzr|;?zs-qr,rcJroru,6.6arnaS

Puc. 10. Otnocr,rtetrnble pactrpeAeJleutrfl myMoBbrx 6yps paeuort rru?errcrrBEocrrr B saBr{cr4-
Mocrll or I{x [porxrr(euuocrri rro racrore (Av)
a - AJts uyMoBbrx 6ypr Oarra l; 6 - 6anra 2l e - 6aJ,.Jra 3i n -silc$o coobtrufi

zr/zTrnnx nr= 7Jd lr/nrro, n =f,/! ,"/o,t^o, nr=2J6
4rr o

Puc. ll. Otsocrarenruoe pactrpeAeJreruo myMoBbrx 6ypr paanor? rrHrercr{Brrocrr,r B BaBrr-
CI{MOCTI4 OT I{X (BCIIJIECI{OBOCTI,I))

a- <(crra[{eHHaflD, -z -<(cra6aHD, 
2- (yMepeHHafb>,3- (cr.rJ]bHaE)), a-Ettl rIryMoBblx 6yps 6anna

1, 6- 6arra 2, e -6awa 3i n1,n2, ns-rrrrcJro rrryMoBbrx 6ypr,6anua 1,2 n B coorBercrBeHEo

rlueercs Aa)fie Her(oropafi HoppeJr.firlufl MelnAy Ha6rroAaeMbrMtr cpeAuuMtr Brra-
qeru.EMu Lt"n a Avs, (cM. ra6n. I lr 3).

9. Haxoreq, 6rrna uccJreAoBara erqe oAr{a xaparrepucrtrfia AexaMerpoBo-ro IIsfiyqeEtrfi lOnrrepa - IIaJruqtre L-scurecxos. Haftgeuo, qro qEcJro r{
EETeHCUBEOCTT L-SCuleCr(oB crrcreMarrrqecRtr BoSpacraror c yBeruqeEueM Moq-
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IrocrE Iu.6. (puc. 11). Tataa E(e tsaBr{crrMocrr, o6napy}r{eHa AJr.E BcrrJrecnoB
1-ro rura ua conrqe [16]. Paccmorpegue aHaJrorrrqnr,rx pactrpeAeneuut 4rx
Ka)fiAoro roAa B oTAeJIBHoCrrr trOHaSaJro, qTo oHrr BEaq[TeJrbHo MeEEIOTCfl CO

BpeMeHeM. flpu arou 6uua o6uapy)fieHa BtroJrHe OtrpeAeJreEHafi BafioHoMep-
EocTb: Aor.s ru.6. (n.t/n) c 6o.rr,runrvr qucroM trHTerrcrrBr{brx L-scurecron (n,
tro-Btr[uMoMy, 4orx m.6. coBceM 6ea L-scnrecxoa) 6ontme B roAbr sbrcoHofi
corHesHoft ar(ruBHocrtr (pac. 12, e), a m.6. c MaJrbrM rr yMeperrEbrM qtrcJroM
L-sc[recxon na6rro4arorc.fl trpeuMyrqecrBerrno B roAr,r, 6rnexre ft MEHuMyMy
co.nnesEofi aKruBrrocrr{. ara easucuMocrB Har6oree qerlto Bhrpamella 4;rn m.6.
6a.irna 3 (prc. 72, e), u, tro-Br{ArrMoMy, rrMeercfi rar(a.E }r{e reEAeuqux 4.nn m.6.
6a.rna 2 n l. Ha pnc. 72, d sil{ecro qrcefi Bom{a (.Rr) nsm uranerapunfi uu-
Aeftc reoMarsurnofi ar(rtrBHocrr{ (.4r). Tour[, coorBercrByroqEe BeirEquHaM
nrfn, uecxorbno fiyqme cJreAyror r{BMeHeur{ro Ao, nemetu Rr,

flocxorrny trptrpoga L-ncunecnoB oxouqareJrbHo He Bbrflcuerra, To oArro-
SHaqEoe rlcroJrHoBaHue troJryqeHHof o pesyJrbTaTa sarpyArrEreJrbHo.

10. OcnosHbre peayJrrrarbr Molr{Eo c$opnyrzpoBarb B BuAe cJreAyrcq,ux
BBrBOIOB:

1. Beporruocm W oluapymeHlr.E AemaMerpoBoro paAtrouaryqeEtrE or
Ionurepa rre BaBlrcrrr or ypoBH.E conneqnofi afirnBr{ocrrl. Oruocrre.nruar Be-
po.sruocrb (Ws/W) uo.snreFru.E m.6. 6o,nrmoft trHrer{crrBr{ocrtr ctrExpouuo Me-
H.8eTc.E c lrlrAer(caMtr coJlHeqHofi aKrusHocrtr rreBaBIIclIMo oT qacTorbr, Ha Ho-
topoft BeAyrc.f, na6rro4eulln (s guaraaoue 10-35 Mr,-il.

2. Ha6nroaaeMbre AJrr{reJrbrroc:rr rn.6., trpor.fl}fienuocrb tro Atratraaouy qac-
ToT, trHTerrctrBlrocTr, u norficecrno L-rcunecKoB cl(cTeMaTuqecHlr Bo3pacTaroT
c yBeluqeurreM Morqlrocru ru.6.

3. flo-nlr4IaMoMy, r{Meercfl TeHAe}rqrrfl r( yBeJrrrrreurrro uporfl}r{enuocrr{ rro
AoJrrore r4crorrHr,IxoB na loultrepe trprr trepeMerrtreEr{I{ na6;rrogarenfl or rpaHr{qbr
I(OHyCa IlI3JIyqeHr4.E r( efo cepeArrHe.

4. 3{Sexr cnyrHrrxa tr4o r genalrerpoBoM uBryqeHrr[ Ionurepa orserluBo
BlrpalneH ToJrbKo AJrf I{rrTe}rcllrBHr,Ix m.6., a An,s cna6rrx m.6, rra6"nroAaercn
Jrl{mb B rogr,r, 6lrrasxr{e H rvrrrul{MyMy conuesHofi ar{rrrBrlocTr{.

5. flpoqeur m.6. c 6onr,unru qltcJroM L-scnrecxoB clarrxpolrHo Merrflerc.fi
c rauAer(coM reoMarur,rrrror? axrlrsuocr[,

B aaxrroqeu[e cqlrraro cBoIrM trpr{.trrrrbrM AoJrroM Bbrpaar{rb 6naro4apuocrr
B. M. Bna4uurzpcxoMy Ba Hprrrrrqecxrle BaMeqaHr{a uplr o6cyx4enran pa6orrr,
a rax?fie E. NL Eprourenofi Ba rroMorqs r o$opu;renr{r{ rrJrJrrocrparr{B}roro Mare-
prraJra.

Anpe.rr, 1976 r.
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AIIAAEMI,Ifr. HAY}t CCCP

IiT 3 B E C T I4 fi IT P },I 1\{ C H O IT A C T P O O I4I 3 I{ T] E C H O fi O B C E P B A T O P ?I 14

Torrl LVII, 1977 r.

O METOAIIITE IIOJIfl PII3AIIIIOHH bIX HAE JIIOAEIII,Itr
PAAI,TOI,ISJIyTIEHU fl COJIITIIA
B AI4AIASOHE 1,9-3,5 cN,

Jtr. I,I. Ilsetnos

Pacclrarpraralorcg rreHoropbre Borrpocbr MeroAI{nIt ua6rrogenr.rt rroJlffplraoBalrsoii no

npyry (7) r,r ;rrEuerluo-roJrrprlaoBauuoii (Q) xoruuouerrr B paAI{oIrBlyrreEIdI,{ Coruqa Ira BoJI-

rax 1,9; 2,5 n 3,5 r,z. @ryrtyaquouuafl qyBCTBtrTelbEOcTL trO RaIIaJIy unteuCUrrOCtu (1)

cocraBJrEer 5.10-4 ?a6. rlyacturreJrEEocrr, uaueperuft cretreElr rIoJrEpIIsaqrI4cocraBJrEer

0,,10/0, O6cyxAarorcg feay,nrrarrurccJreAoBaul{E rlapaar{rubrx cI4rIraJIoB. flpunogztcr rue-

lroArrRa ux qacrr.rqnoii RoMrreEcaqrrrr. Vnasrrsaercfl Ea Bo3Mor+Eocrb yBeilI4rreEufi qEcrra AJII{II

BoJrrr trprr cfiel(TpaJlr,Ebrx ra6nlogeur,ux B Al{arrasoue 1,9-3,5 c;re.

ON METHOD OF POLARIZATION OBSERVATIONS OF THE SOLAR RADIO

EMISSION AT THE 1.9-3.5 CX,I WAVELENGTH BAND, by L. I. Tsuetkou.-some
problems methocl of observations of circularly polarized (7) and linearly polarized (Q)

components of the solar radio emission at the 1.9,2.5 and 3.5 cm wavelengths areconsi-

dered. The interference sensitivity on a channel ofintensity (1) is about 5'10-4 ?6a. The

sensitivity of measurements of degree polarization is about 0J1,%. The results of investi-
gation of parasitic signals are discussed. The method of partial compensation of these

signals is given. A possibilitu of increasing of discrete wavelengths of observed spectrum

at the 1.9-3.5 cm wavelength band are indicated.

It uacroaq,eMy BpeMeHI{ c troMOqbIO rpexKaHaJIbIIoIo troJlflpllMer-p^a npo_-

BeAeHo ceMb I{I4ItroJ na6nroAeuufi pa4IaousJlyseul4.E Conuqa na PT-22 }tAO
AH CCCP. Itan ouracaso B [1], KoHcrpynqr.s trorfprMerpa trpe,qycMarprlBaer
rrprrMeuerrl{e eAI4Horo o6nyuarenr, qTo AaeT BoBMo)r{HocTb ocyqecTBtrTl coB-

MEqEHI{EtrPIIEMAPAAI,IOI,IBilYIIEHIIfltrOHANPABJIEHI{rcI{BOBPEMEHIIHATPEX
BOJTHaX CaHTI{MerpoBoro Al{atraBoHa. floJlyseH Ha6JrroAaTeJlr.Hbrft MaTepl{aJr

'4Jr.fl Lrccfle[oBaHlrrr paru{oll3flyrreHl4.rl or yrracrKoB cuoKofiHoro Co'lrlrqa, or
JIOKAJIbIIbIX ICTOIIHI4KOB I{ BCNJIECHOB [2-5] . IIEPT:TTE HA6ilIOAEHUfl trOI(A3AJII4

Heo6xoA[Mocrr, Br,IpaBHI{Ba}rIrf r(arlaJroB troJrflpl{Merpa tro qyBcrBrrreJrbHocrr{

rlr trpocrpaucrBeHrroMy paaperflelrr{ro. B cn.ssrl c arr{M 6rrru c4enaHbr Her(oropble
ycOBepIIIeHcTBoBaHIIfl troJIflpIIMerpa, B qaCTHOcTI{ rIOBbIItreHa TIyRcTBI4TeJILIIOCTL

paArroMerpoB, yflyqrr1eHr,r trapaNlerpsr cB{-aneMegroB 6.noxa r'Io[yJr.EropoB.
Br,r,nr npoBeAeHbI Taxlr{e auTeFr}rbre rrar{epeHr4r.s Ir rrccJleAoBaHbr trapaMerpbl I{a-
ilu6poBosHblx sraJloHoB. I(oncrpyxqlLrl troJlapl{Me'rpa Iro-BBoJI.fIer pac[I{pl{rb
cnexrpaJlbHble xapal(repllcrlll(r a[traparypbl . B 1,974-1975 rr. upoBoAI{JIIICE'

Ha6JuoAeE[.rI paAI4oIIBJIyqeHI4.s Colnqa oAI{oBpeMeHHo I{a qeTblpex BoJIIIax:
1,9; 2,5; 3,0; 3,5 cilL, B 7975 r. trocJre MoAepHIrBaIIrIr paAlroroJr.flpraMerpa 6i,rJla
rrpoBepeHa BoBMolr{}rocrr, oAHoBpeMeHHoft perr,rcrpaqr4n _uolnor? rrureHcI{B-
nocru (1) r.r lllueftno-nonxpusoBarluoft cocraBJr.Elolqeft (Q) paAuou3ryqeul'rfl
r{a rpex AJrr{Hax BoJIH car{TtrMerpoBoro [r{a[a3oHa.

Hrme upr{BoAr{Tc.E otrrrcaul{e trapaMerpoB Bcero arrrelruo-pa[rroMerpuqe-
cltoro RoMtrJreKca B ArratraSo[Ie 1,9-3,5 c,14, a ral(?I{e paccMarptrBalorc.tr BorI-
pocbr, r(acarcqrlec.E Mero4rrr(Lr Ha6rrogeHufi u o6pa6ornl4 rra6Jlro[aTeJlr,]Ioro NIa-

TeprraJra.
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t. O 4r,rarpaMMe HarpaBJreuuocrrr PT-22 B ArraraBoHe lrg-Jrb c.tt,

Snanue AI4arpaN,IM6I HarrpaBJreulrocrr{ arrTeunrr neo6xoAr{Mo rrprf perreurrr{
MHoII{x SaAaq: olpeAeJIeIII'Ie IroToItoB II pa3MepoB ucToqHultoB, paclpeAeJle-
Hr{e }rBilyqeHr{.s tro r,rcroqurrny r{ r. tr. tr4asecrHnrMr,r MeroAaMu [6, 7] unr rraMepr{-
JIrI napaMerpu PT-22 [ocJre nepecrpofixz o6"nyuareJrfl, Br,rBBaHuoft neo6xo-
ArIl\IocTEro BbrpaBHrrBaHI{,E yrJloBoro pa3pemeH[.s B Ha[reM AI,IatraBoHe. IIpu
SToM Ha xarngoft BoJrlIe c oAHI4lI aHaJrrr3aropoM rra BbrxoAe o6nyuarena perl4cr-
pllpoBaJrr.rcb paAuouBlyrreuun Jlynrr, Conuqa, r{croqHr4HoB Te.neq-A, Itaccuo-
nex-A, JIe6eus-A. Paauepr,r Ar,rarpaMM r{aupaBJrenHocrrr (00,u), no.rryseHHbre
B peayJrbrare o6pa6orxv aHreHrrbrx nauepeunfi, trprrBeAeurr s ra6r. 1.

06,6 (E XII) (no
Hrr}(aM)

0o s (uo nparo
Counqa)

I,ICTOq-

ATICKA

6:2 x x 4:8

Ornocurenr,Ha.fi Torrrocrr, rrBl,lepellr,tft s Harilerl.{ cilynae onoto 5 % .

Fleo6xo[rarrro orlrerrdrr,, qro trpu noJr.rrpr{Bar{r{oHHr,rx na6.nrogeuu.Ex B coor-
BercrBr4r{ c nrr6pauuoft cxer,roft troJrflpr{Merpa cyMMapr{aff soHa o6aopa trpocr-
paHcTBa troIyqaeTc.E B pesyJrbTare cytreploSrlqr{lr [Byx ArrarpaMM, optrerrTr[-
poBaHHLrx oproroHaJrr,rro. Vcranosra CBV-6JronoB rroJrflpr.rMerpa sa PT-22
(prc. 1) o6ecnevr,IBaer oAIioBpeMenrroe r4aMepelrlre Beprr{naJrbrro-rroJr.flprrBo-
BaHHofi I{ ropl{BoHTaJrr,Iro-rroJlrpr,raonanHoft cocraE,rrErotr{rrx [pr4]rr4MaeMoro pa-
ALroI4BryqeHI,r.tr. f[pune4elrubre HaMr4 BrrarreHlrrr AlrarpaM]vr HatrpaBJreH]rocrr,r
HecxoJrr,Ko orrusarorcrr or orrrr.rr,IaJrrrrbrx rra orAe.[6rrbrx BoJrHax [B] . B pgge

Fuc. l. O6r1r.rii rr,rp CB9-6noEoB rroJrffprrMerpa
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cryrlaeB UAeHTUqHOCTb paspeluellllfl tro Atratra3oHy AaeT 6oJlbue trpellMytq'ecrB'

qeir ourzuaJlblrocTb HaIIpaBJIelrHocTII Ira paBEbIx AJIuEax BoJrE, IIptr BaMoTHoM

orJruquE AI{arpaMM Me}I(Ay co6oft'

2. I( uerogu(e oflpegeJreHr{fl crerleul[ rroJrflprrBarluu

?Iayuenue HOiltrqecrBeHIIDIx xapafireplloTrl( troJIEIuBoBaHEoIo pa[troll3-

Jry";il-;il6yer auanurr a6ooJrrorlrblx BeJIuquE xailr6poBoqlrblx ctrrrlaJloB, a

ra1r11e xapaarepa tr BeiltrqtrHbr trapaBurEEIX e{{enron. Tlapa6onuqecxag aE-

TeHEa ue uaMegfler cocToflHun troJlgptrBaqutr naAaloqefi goIubl. IIOCXOIIHy

Irptr troJlspu3aqlroHHblx Ha6JIIoAeHu'flx^B Auarlaaoue 1,9-3,5 cn .U'aua EptrMe-

EfiJrc.E AByx3ep$ailrurrfi o6nyuatelr [8], ro BEan troJl.flp]IsaqlIr (Tauparleuue

,iiffi;; ,tritopu E) ua sbr*o[e rax]fie ocraerca IIeI{BMeHITBIu' ?Iauepar re-
fiuqugDr aI{reHHbIx reMlleparyp nounpuaoaaurofi tr HetroJlgpl{sosagrOt xoM-

uoIreHT paAuouBilyseErlfl, a Tar(Ete EprI-

EIrMas oEpeAeJIeHIrEIe AOtryqeHtrE O pa3-

Mepax ucTosEuxoB, MOInHO OIrpe[eJIIrTb

Elrrerpanblryro cretrelrb rIoJI.fl pl(aaqtrtr-

,{nr ranu6poBr$r troJIflprBoBaHHoId
cocraBJl.flrorqefi pa4uouaryqeul'In HaMu

rrDtrMeH.EJrIrcr raru6poBoqlrble STaJIO-

,ir, ,r."e*ble or IIII tll. flo cpaone-
EUrO C EBBeCTHbIMII CUOCO6aUZ OTHOCtr-

revrruoft nanu6porxu [9, 10] arorMeroA
EMeer ro trpeuMyq,ecrBor qro troBBOJIser

uoryrrurb xann6poaouurrfi curnar, pe-

ryJrupyeMbrft uo rapalrlerpaM B Intrpo-
xtrx trpeAeJlax.

flpoqeco orl{oclrreJlbuoft rauu-6por-
Htr BanfiroqaJrcfi B cpaBlreulltr a{{er-
runuoft reMlreparypn or naru6poBou-
Irbrx oraJIoEoB c reMlreparypoft ue6a
(nnroc reMrleparypa myMa oqopuoro
nauana) rrpr,r rloJlo]fieutru asrernbr
(B Beuure)) o6rrquo B Eaqalre u r(ouqo

Pnc. 2. flo.nxpraaaqraounar 4uarpaulra (7)
rr trapaMerpbr oJrJrr{flca nonrplaaaqrla (2),

tg a. : {trli: ,'

rra6lrogeuufi. ) ponuu xalra6ponouHl,Ix curHailoB pell4crpl4poBaJrIIcb upII AByx
troJro?r{eur.rflx (0-180') trepexlloqatelln {aarr MoAyJrl{pyrcqero Hatrp-rrxteHr.fl.

Sarelr Dru BHaqeHI{.tr ycpeAu.Enracr,. Pasluque B ypoBH.tlx IIa fiaHaJIe 1ne upe-
BLrmaeT 2%o, a Ha r{aHaJIe V - 3o/0, rrro l{axoAl{Tcfl B trpeAeJ1ax ouru6ox xanlt6-
poBon uop.n4xa 5%.- 

Paccuorpuu 6onee uogpo6uo r{eroAr{r(y r{ccireAoBaHr{.8 trapar{erpoll IaBJIy-

IreHrr.E xa.nu6ponoulll,rx STaJIoIIor. C uolroq,E,Ig MoAyJLflIII{oHH},rx paAI{oMerpoB

otrpeAeJr.EJracb ycpeAI-IeHIIa.E I{oIIIHocTb IxyMa Or Haln^6^p^OB_o-sELIx BTaJIoHoB B

eAr{Hr{rIax crenrparlblloft u,notuocrl{ myMa kTo (To : 290 oK). AuanuaaropoM
nuuefinofi cooraBJIrIrculeft no.[-q cJIyffiLIJI BxoA paAI{OMerpa (upxrtoyrorr,nrrft
Aonnorog) rrpu I{oAyJLsqI,Iu }Ia corrlacoBalrHylo Harpyexy. IIo [a]IHI{}{ I{BrIe-

peurafi CrporruCu noJI.rIpI{saqIIoIIHatI AI{aIpaMMa tro MoU{HoCru. Ha pvc. 2 mao-

6paxeua rroJrflpr{Baqr{oHrra.E Ar{arpaMMa Ir reoMerpr{secfiI4e xapar(Tepr{crl4nl4
gJrJrr,1gca, 1rocrpoerrHoro I1o Arrarpanue. Tax r(ax rrJrorr{ocrl rroror(a mytrlonofi
MoqHocrr{ rotrnrr [11]

lTt: @;r : l4l' + tAP, (r)

rAe I 4 1 u | 8,, i - auunnryAbl oprorouaJlbHr,rx r(oMlroHenr' ro xoe${nqu-
EHT 9JIJIIItrTtrIIHOCTI,I

ip;,J,
lF;l

(z)

{9t

l':



rAe I Pm; I u I f*r- | - uauepreur,re BeJrr{qrrHbr cuexrparr,uofi trJror,oc-
Tr{ crarnaJroB B HalpaBJrenrrr4 6onrmofi u lraroft ocefi grlr.ruca.

,{anee uo {opruy;rarrt upeo 6p a BoB a}r}r.E rrap aMerpoB a JrJrr{trca rro Jr.r1p]r3 arluu
B napaMerprr Croxca

I : I A;"|t'; a : l-E* l2 cos 2a.cos2g;
tl : | fil' cos 2a.sin 2p V : I E; 12 sin 2a (3)

'6r,rnra sblsl4cJrerrbl cocraBJl.aroqr{e ugryqeHua na;rn6poBoqHllx araronos. Pe-
ByJrbrarbr nsuepenufi r{ BbrsrlcreHzfi upe4craBJreubr s ra6il. 2,

L

2
c

4
5

6

7

IlapaMerpbr

flapanretp I (kTs)
flapauerp Q (kTo)
Ilapauerp [/ (kTo)
Ilapanerp 7 (kTu)
Harnou annlruca B
Crenenr troJrfipuaarlllrr p

0xsrlsaneH,r'uar reMrreparypa rroJrs-
prr3oBanEoro clrrHafla Toy

). : 3,5 cat \:2,5 cn tr :1,9 car

Ll :25 l\teut Ll :15 Meq Af : t$ IVeq

LL ,99
0 ,19
2,63

ll ,72
47"
0,977

3400 + 1 70"

72,36
0 ,20
0,40

12,35
62"

0,999
3580 t J 80'

L2,48
0 ,20
3,75

1t,90
43"30',

0,955
3450 +175'

Oruocrarenr,Ilarl ToqIJocrb r{BlrepeHnft toutpmaaqr{orrHr,rx ArrarpaMM onoJro
40/o. B HaqecrBe orropuoro clzrnaJra rrplr I{BMepenr{.sx r.rctrorr,BoBaJrc.E crrluaJr
or corJracosannofi Harpyanrr, rrarperofi Ao reMtreparyprr 100'C (KCBH :: 1,05). flapauerpr,r Ha.irra6porouHbrx cr,rrlraJroB r{BMepflJrr.rcb B ro.rroce t0-
45 fulaq, o6yc.rronnennofi npe4eraMr{ peryJrr.rpoBor( qacror rerepoAr{rroB rrprr
HacrpofiHe ra Ha6rroAeur.rr{x Ha PT-22.

I{a puc. 3 raao6panren 6.irox rroJlflprlaarluoHubrx N{oAyJr.sropoB rroJrspuMer-
pa c noAr(JrrorreHHr,rM ua o6qufi BxoA HaJrr.r6poBoqHErNr sraJroHoM (a), coa4aro-
qIIM AJrJrrrlTr,rsecx[-troJr.sprr 3oB aHHo e uSJryqeH[e,

3. Onlrcaur're arrflaparypbr rr MeroArrnr,r na6nrogenufi
JrrrHeiiHo-uoJrf prraoBaHHofi cocraBilfiroulefi paAuor,rafiyqeHr{fl Corrrrqa

flocranosxa Ha6[roAeHr4fi uo o6uapy]Heur{ro ruuefisoft cocraBirrroqeft no-
Jr.Epr{Baqr{n paAuor4aryqenraa Coruqa trpeAt,,EB Jrfl er oupeAeJrer{Hbre rpe6oB aura.a
H anrraparype I-{ ]reroAr.rne ua6urogeurfi. Baxuo raHue Ha6[roAeHr.rfl trpoBoAr{rr,
Ha 60rr,mux paAr4oreJrecRotrax.

I(ouctpyxqrr.rl rpexHalraJrbuoro troJrflprrMerpa rroBBoJr.Eer Jrerno ocyrqecr-
Brrrb rrepexoA or per[crpar{r4rr trapaMerpoB Croxca I v V K perrrcrpaqr{r{ uapa-
DrerpoB Croxca I u Q @tu I u U) oAr'roBpeMeHrro rra rpex AJrr,rHax BoJrH B rrpx-
ssroft 6aaucnofi cr.rcreMe r{oop4uHar. flpu arou Ha BbrxoAax troJr.spr,rMerpa pe-
rl,IcTpr4pyrorc.fl crIrHaJrbr, trpotropqrroHaJrr,Hbre trapaMerpaM Crorca :

r : lE,(t) l, + lE-Jt) l,;
8: lE-;t1y - lE,fr)|,,

rAe I Em I n I Zltl I - y"prnreHHbre oprorouaJrr,Hbre
IIAJIA.

Itouuononxa CBY-6.noxa MoAyJrflropoB troJr-EprrMerpa B pelr{I{Nre perrrcrpa-
qwn I n Q u.zofpaifieua Ha p:ac. 4. Talr rxe uofiaaaH trpr{Mep rroAnrroqeur{.a Ha-

"nr,r6ponounofi cenqur (6), coagaroqeft ropuaouraJrEHyro cocraBJrflrorqyro Jrr4-
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Brag 6roHa MoAyJraropoB rroJrxpr4Morpa B pelr(trMe perrrorparlr{u
floAxrroqerurfi ralr,rQqrosouuoro aralona (o)

Plrc. 3.
IIpuNep

I ttV

Puc, 4, Brr71 6;rona xroAyJrrrropou rroJrrrprrMerpa B pelnr.tlre perzcrparlr,rrr 1 r,r e
llpl.lMelr roJIr{fl narcHrrfI r{ar116poBoqrroii ccHrdu[ (6)

Hepluo-froJrflpraaoBarrHoro uaryqeulra or IIII. B Hasecrse aMtrJrrllryAlrlrx Mo-
AyJrflropoB flr4HeftHbrx r{oMlor.reHr r4croJrr,syrorc.rr seppurorue ycrpoficrBa,
[oAHflroqeHrrbre HenocpeAcTBer{Ho K CyMMaropaM. B cxeMe perr4crpaq}rr4 fiapa-
LrerpoB I vr V orrr4 BbrrroJrr{flror 6yHnr{r4r4r paBB.EBbrBarorqrx ycrpofiirr 1cu. tiJ).
[tauatrr ycl,IJrelru.tr Ir perl{crpal]r.rr4 r{HTeHcI{BHocrI{ r4 troil.spr43oBaHr.rofi cocraB-
JIrIIoqefi, a raHll{e cerr(a MoAyJrrrpyrcqux qacror ocraJrr{cb trpe}fi}rrrr{I{. Hacr-
pofixa noJltrpl4Merpa B TaHoM BapI4aHTe ocyqecrBJr,serc.rr c rroMorr{bro cegqr{u,
cocroaulefi rr3 reHeparopa uryMa (IIII) u arrerrroaropa. CneHrpaIElrafl rJror-
HOCrrr MOrqHOCrr{ Cl{ilraJra 

^nalra6porKr4 cocraBJrfl.Ira 17-19 kTo n Ar{afiaBor{el, : 1,9 -:- 3,5 cn (To: 290 "I().
HacrpofiHa cBrl-rpax:.a [poBoAr{JracB B [Ba ararra. IJa uepnolr sraue

oCyrqecTBJr.EJIocb coBN{eIIIeHI4Ie IroJIo}HeHIiI.E 6asucnofi cr{cTeMr,I HoopAI{rraT aIIa-
nlraupyemofi arrulr[socnl{-[orrflpr4aonauuoft BoJrubr c rrJrocgocr.rrMr{ nprreMa
opTorolraJrbHlrx KoMrroHeHT, 0B.ESaHHLrX C r(oHcrpynttr.r.reft or:serBr,rrerefi nong-
pr43arlr.r[. llpn uo4a.ro ua o6rqllft BxoA troJrflprrMerpa currraJra or na;ru6po-
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Boxruofi cerrlr{rr (n unocxocrflx1-45o orrrocr{re.lrbr{o Beprr{Haru) uaueueulreu
Saar,r curnana o4nofi ue xornJlreur go6rana orcu *ri^MaJrbr.roro (t45') r
coorBercrBerrHo Maftcr/rMaJrblroro (-45) yponuefi cr{r}raJroB, perrrcrpr4pyeMbrx
Ha BBrxoAe HarraJra f .llasecrno [1{], .rro trpu rraMer.rerrrdr{ Saarr ognofi r{B op-
TOTOHaJIbHbIX ItOMtrOHeHT alraJrr{saropa rroJrflpr43arlr4r,l r{a yloJr q rrpor4cxoAr{r
troBopor 6aalrcnofi crrcreMbr r(oopAr{Har Ha yroJr q/2. CreposareJrbHo, r{}reercfl
BoaMo)nHocrr, uacrpofixrr noJrrpr{Merpa r(ax }ra perr.{crpar{rrro [apauerpa Q,
ral( I{ Ha perllcrpar{r(ro napaMerpa U, xoroprrft tro;rier 6r,rrt r.tmeptrperrrpoBirrr
HaH paBHocTE. MotrtrHocreft oprOroHaJrbHr,rx noMtroHeHT B cr4creMe HoopAr{HaT,
nonepuyroft Ha yroir 45o oruoc[TeJlbHo troJro]fier{r4.tr, B KoropolI l{BMepaerc.rr
IrapaMerp Q. lorucmrrasraft noJrspr{Merp 6rrn nacrpoerl Ha perr4crparlfirc rapa-
ruerpor I u Q. flapaslmur,re crrruaJrbr Ba cseraJreMelrroBCBg-rpaxra[o rapa-
Merpy U cocraauilrr lreuee 3-5%.

Ha nropotrt aratre trpoBoAr{Jrocb BbrpaBurrBar.rue ypoeuefi crrruaJroB or Ha-
llr6ponouuofi cexqura AJr.B AByx uolontenraft, coorBercrByroqux oproror{aJrr,-
IrErM trJIocRocTflM trplreMa orBerBlrreneft uonapuaarp{r{, c troMorqbro Mr{Hpoarre-
IrroaropoB.

4. O napaerrrnbrx a{r{enrax upr'r rroJrflpr,raarlrrorrHr,rx ua6nm4enuax

3uanue Berusl4Hbr rr xapar(repa [apaar4rr{oft uorrplraaqr{rr r'rec6xoguuo
AJIfl yqeTa ee trpl{ olpeAerleHr{r{ rlrcTI4HHOrO sHarreHr.rfl rroJrflpr{3oBaHHofi cocraB-
n aloqeft p aEuol,r3flyqeHlrg JronaJrbHbrx rrcroqlrunoB !r BcrrJr ecHon. flap asurnrre
a${exrrr Aocrarosuo uogpo6uo rlccJreAoBaHrr r [9, 12, l3l, Ouu o6yc,roBJreFrr,r
uapaan:rnofi MoAyJr.Er{r{eft s nsrcoKoqacrorHotvr rpaHTe, a raH}r{e pa3flI{quea,r
[EaIpaMM HatrpaBJreH]IocTI{ B E- m H-rnocHocrflx pi Hpoc0-[oJrrrpr{3arl[o]rHr,I-
T{fi JIEtrECTI(AMII.

3gecr, otrI{cr,rBaercfl xapanTep trapaBr{r}rbrx curHaJroB rr MeroAtrr{a r{x sac-
ruquofi r(oMtrelrcaqr{u trpfl Harxux na6nro4eura.flx ]ra PT-22 B pe]nuMe perlrcr-
paqrr[ HaK r(pyroBoft uorapuaar{r4tr, TaH I4r Jrr{HefiHo-noJrflpr{BoBar{Horo lr3Jry-
qeHIrLrI. Sauerzlr, sro cpaBHeHue aS{eHroB trapa3r{r}roft npyronofi u ;ruuefinoft
IIOJIflpI{Bar{rrU rroSBOJr.f{eT troryql,rrb B cBoro osepeAb HeHoTopbre cBeAeHtrrr o

{Opnre AIrarpaMM HatrpaBJrerIHocrnPT-22c trpr4rMeH.rreMbrr,r coBMetr{e}rubrlvl o6,[y-
qATEJIEM.

HeuonapuaoBar{Hoe paAr.ror.raflyse]rl4e ctroxofiuoro Connqa r{o}r{er qacrurr-
Iro uoJlfrpusoBaTbca B Br,IcoKoqacroTrroM Tpaxre. Itotruencaqr{E ETr{x trapa3r{r-
Hbrx cr4rrraJroB trpoBoAr{Jracb HaMrr nprr HaBe[eHI{I{ paAr4oTeJrecKotra H& yqng-
rox croHofinoro Conuqa B cepeAr4He oAHoAHeBHoro qunJra na6,nro4enuft. Oua
ocytr{ecrBJr.EeTc.fr c rroMorqbro MIIHpoaTreHroaTopoB, trpeAyctrorpeHr-rbrx AJr_E

atofi qenu B Honcrpyltqtrr{ KaHaJroB rroJrflpr{Merpa. fTpuueM B r(a}r{AoM Aarrrrol{
cryqae peryJrrlpoBnofi no46zpaJrcfl r{er(oropbrfi trpneMreMlrfi yponenb rrapa3r{r-
Horo cI4rHaJIa B r(aHaJrax Q u V w ne,nnswHa yMenbrrreHr{fl cr{rHaJra B HarraJlax
1. B upuuqr{tre trapaarrrurrfi curuaJr rrprr [pr{eMe or ctronofiHoro CorHqa Mo-
tiet 6rrrl yMeHbmelr Ao ypoBr{.fi mylronoft Aopo}firu{. Onucarlnrrfi Mero[ I(olvl-
treHcalul/I trapaSllrHblx currraJroB B coBol(yll]rocrtr c r{SMerreErreM sacToTEI re-
TepoAIrHoB B BOSMOlr{Hbrx [peAeJrax troSBoJr.EeT ocyqecTBI{Tb BbrpaBHtrBaHr{e
opTololraJrbrlblx noMtrorreHT ctrfHaJra oT HetroJr.EpI,ISOBaHEoro ucTosrll{Ka troc-
re nunefinoro upeo6pa3oBaHr4.rr B aHTeHHe r{ Bo BxoAHbrx rpaKrax troJr.flpuMer-
pa, IrMercql{x onpeAeJre}ruyro HepaB}roMeprrocrb qacrorHbrx lr SaBoBbrx xapaH-
Teprtcrl{r( B trpeAeJlax troJrocbr tro Bblconofi qacrore. Ecrecrneuno, aror Mero[
He troBBoJr.ser troJlHocrbro KoMtreuctapoBarb trapaaurubre cnrrraJrbl, o6ycnonnen-
HLIe aHreHllofi. flrn aroro Heo6xoAr4Mo cr{MMerprrpoBarB [r,rarpaMMy HatrpaB-
JreHr{ocT[ o6nyuareua.

Ha puc. 5 npune4eubr xapanTeplrEre BatrECrr [apasrrrHrrx craruaJloB trplr
cr(aHrrpoBaur{r{ [rrcxa Connqa BAoJrb ocu 6 (upr a: aqo), uog yrnou 20"
H qeurpaJrblloMy lfep[Ar{any Ha rpex BoJrr{ax. ,{zarpauua }raflpaBJrerruocrr
aIrreIrHLI [poxoAraJra tro yqacrny Ar4cna, cao6oguolry or rpytrtr trErerr (nona;rr,-
Hr,rx I{croqrrunon) [14] . FIa ocn a1cryucc orMeqeu paaMep Ardcr(a Connqa. tr{a

t94



/1/ S
Bh26'

/,rhzo'

--- z
_.-,1

,t7n,rz'

,4Vt e=dn

--- z

-.-,,

ol

.tzn oz^

,tohf,/^

,f,fcu l,fcz
foz"xl4z"x

rroJrspr{BoBaHroii no npyry

rrauefi no-norrpzaooanuoft

lepm

(rzru /z/a d=dn
,f,,ftu Z,fcn llur

lra'rpra'xlzz'x

Plrc. 5. Sanrcu [apaar{rrrbrx cr.lrrraJroB rrpu perrrcrpaqrur
Rol\{rlorreHrbr pa[[or43ryr{enrx Cornqa (27.VIII 1975 r.)
J-1,9; 2-2,5i3-3,5cn
Puc. 6. Sanucr.r flapaa].rrEr,rx cr,n]raJroB rrpr.r per.rrcrpa{ufi
IroMrrorreurr,r paAr4or.raJryqenrar Co.nnrla (2. IX 1975 r, )

l - I,C; 2 -2,5i 3- 3,5 r..rr

plrc. 5 cJre[yer, sro Ira RoJrHe 3,5 cnt, [paxrr4qecxr{ orcyrcrByer (Ar{atl]aMlrur,rrT>
napaenrnrrfi so{exr or r(pa.fl [r{cHa ],r Be[r4rrr4rra fiapa3l{Trroro cr4rrraJra ([poca-
rrr{Barrtr{rr) [poloprlr4orraJrbrra crdrrraJry B r(arraJre 1. FIa BoJrHe 1,9 cn HpaeBr,re
rrapa3l{THbre e$$exmr MaHcr,rMaJrbHbr, a napasutnrrfi crrrHaJr (npocaquBaflu.s),
ItoBHl{r(alor{ufi n Bq-rpar(Te, MI4IrI4MaJrerr. Halr6onr,mee BHaTreHLre trapa3r{THo-
ro cflrrraJra Ha6rroAaerc.E TorAa, HorAa lranpaBJrelrlr,E cHalltrpoBaHr{.rr coBtraAa-
ror c rrprrHrrtoft 6aalrcuofi cucreuofi Hoop[r{Har. I{a soJrHe 2,5 cn npr4cyrcrBy-
Ior trapaar{Tr{bre crrrHaJrr,r o6oux rtr{froB, B To ir{e BpeM.rr npaeBbre aS{exrur no
BerI4q[He cta6ee, qel\{ IIa BoJrHe 1,9 cn, BeJrra.uua [apa3l{THbrx cl4rrraJloB rro-
pflAr(a 7,5-5% arlrennofi reMtreparypr,r or crronofinoro Cotuqa, noropafl B
EarrreM [rratraBoHe 6rlraxa x 8000-9000'K.

f(ax ra B crytrae perrrcrpar{fir npyronofi rroJrflpr{Baqr4tr, trpeABaprdreJrE,Hafl
uacrpoftna rroJr,Epr{Merpa AJI.fi perl{crparlulr trznefiuoft troJrrrpr.r3arlr4rr Ha Mr.rHrr-
MyM rrapaBrarr{r,Ix c[rHa,rroB [por{BBoArrJracb va P'I-22 [o ourrcarrHoft MeroAu-
xe. I{a puc. 6 [or{aBaIII{ [pr,IN{epbr aanraceft [apaar{rHr{x cr{r}raJroB Jrr4}refir{ofi
IroJlflpr{Bar{[lr [prr cnaHr{poBaHu[ no 6 upu d : aqo n o. : oqo -]- 8' ua rpex Bon-
riax 2.IX 1975 r. Cxau vepea qellrp Ar4cxa Connqa ecrb peayJrrrrar trpoxorr{AeHr4rr
AI,IarpaMMbI rralpaBJrerrrocrr{ aurer{r{br rro Ar{cxy Coruqa 6es saMerHbrx (upra
rraureft qyBcTBnrelsnocru) Jror(aJrbrrr,rx qer{TpoB uBryseHr.rfl. CHaur,rponanue
ilpI{ o[ : dqO f B' npono[rrJrocb uepea noxa.nr,Hrrfi r{croqr{ux, cssaaHnr,rft c
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rpyrnofi r.sreH N 77, a trprr cr: cruo - 8'uepea Qroxxy;r [15].3ro o6cros-
reJIBcrBo o6ycnonrno tro.EBJIeHI{e AorroJrHrrreJrr,Hbrx aHoMa.nrnft na BaIIr{c.Ex rra-
paal{rnbrx cRrHaJroB (nepxnue r{ Hrr}r{Hr{e xpranne). I4a pnc. 6 cte4yer, qro upu
perlrcrpaquz ruuefiuoft nonnpvaaqr.r[ [pucyrcrByror trapaar,rTHr,re ctrruaJrr,r
o6oux rutroB, T. e. Rar( HpaeBr,Ie aS{enru [r{arpaM}rHoro fipor{cxo?r{Aenlr.s, Tan
I{ trapaBrrr}rrre a{{exrrr rra-Ba MoAyJrflur{u n Bt{-rpaxre. Ornesaercfl trporrrBo-
@aanocrr, HptrBLIx sanflcefi [apaBI{TIrhIx crrrrraJroB }ra Kparo Auoxa Ha BoJrHe
3,5 cn no cpaBHeHlrro c Banl{cflMrr }ra BoJrlrax 7,9 v2,5 c&L,.rrro Mo}r{er cJry}r{rrt,
rIoArBeplI{AeHueM peayJrbraroB aHreHHbrx lramepeuufi , tror(aBbrBaroqr{x paBJrr.r-
qr{e troJro}ReHl{fl Mal(cfiMaJrbHr,rx pa3}repoB [r{arpaMM HatrpaBJreHHocTr{ AJrfr
yftaaaHHr,rx BoJrr{ B E- v H-nnocnocrrx (cu. ra6,n. 1).

5. K uerogr,rme perr,rcrpaqr.rlr cra6nrx r,raueHerrr,lii paglror'ranyqeur{fl Cornrla

llpu ua6rroAeHlrflx troJrflpl4aoBaunoft urroc Herro.lrflprr3oBaHHofi cocraBJrrrro-
tqnx (xanan .I) naur.r r{crroJrr,BoBaJrc.s HBaBuHynenorl MeroA nprreMa, r. e. 60rr,-
[Iafl qacrr, cr{rHaJla or Connqa RoMrrerrcr{poBaJracb crrtrraJrorr or |III, rrognJrro-
qaeMo ro Ho Bro p oMy B x oAy NroAyJrrrro poB p aAr.roMerpo n . Itoucrp yr(rrrBrro NreiiiAy
paBAeJrLrreJrEHbrMr{ ycrpoficrnauu (cu. [1J) ouopuoro KarraJra r{ Bxo4aMr.r pa/Iuo-
MerpoB 6rrnv srlroqeuBr yilpaBilrreMr,re arreHroaropr,r. Taxrau o6paaoM, c rro-
MoIr{bIo oArroro |III ua Ka}r{AoM RaHaJIe ycraHaBJrrrBaJrcrr cBofi ypoBerrb KoNrrrerr-
caquorrHoro curlraJra, nrr6r.rpaeurrfi n aasucr,rMocrlr or BeJrr{qr,rHr,r [prrHrr]rae-
ivloro curHaJla Ea 4aunoft [Jrr{I{e BoJrHr,r. ,(na oqeuxrr BeJrr4qr4ur,r ruyuonofi 4o-
poxrr(rr ra xoue6auraft anreuuofi TeMrreparypbr Ha BoJrrre 3,5 cno [epuo4uqecxlr
IrpoBoAr,rJracb Sarrrrcr cTyrreHbnrr or fIII, BnJrroaraer,roro qepeS uanpannerrnr,rfi
orBerBr{TeJr}, H ocHoBrroMy BxoAy pa4r4oMerpa c ar(BuBaJrerrruofi reuucparypofi
rrop.sAna 50'K.

B 1974-1975 rr. rprt [Byx Ir4HJrax lra6"nro4eunft x non.aplrMerpy6r,r.rr uog-
KJrroyeu AonoJrrrl{TeJrrrlnrft xanaJr - anlaparypa AJrrr perrrcrparry[ HanJror{a
ctrenrpa pagllor,raflyqerlrna n6rrlrer{ BoJrHr{ 3,0 cu [16]. flplrnqurr{ rracroruoro
pasAeJrerrl4.E I(aHaJroB, troJIox{elr}rbre B ocHoBy r(or.rcrpyr(qr{r{ rroJr.Epr{r{erpa, IIo-
BBorrr{Jrrr Jrerxo ocyiqecrBr{Tr, oro 6ea cxorrbno-Hr{6ygr, auavureJrb}roro yxy4rrre-
Irl,rrr fiapaMerpoB fioJr.rrprrMerpa. ItoucrpyxruBHo Nre]r{Ay rrepBr,rrf orBerBr4re-
JreM rroJlflpr{Barprr (f : 3,5 cn) v BropbrM orBerBrrreJreM (I : 2,5 cat) 6wnw
Br,rBe4errbr ABa oprorouaJrbr.rbrx HarraJra Ha BoJrrry lr 3,0 cn. llpn erorrr Horrcrpyx-
qrr.rr rrepBoro orBerBr{TeJr.rr npereprreJra Hexoropr,re r{BMenenlr.s. }touuor'roBna
paBAeJrrareJrefi uonxpuaaqurr Ha BoJrrrbr 3,5 cn. (a), 3,0 cnt (e) nortaeaHa rra pwc. 7 .

.{.rra cuzrxenr{.fl Baar{Mr.roro B.lru.sHr4r oprorouaJrbHbre Ka}raJrr,r paaBepHyrbl Ha
yro.rr 45o. I(onnnencrlr,re lra6nro4errr4fl rro ouncarrrrofi MeroAr{Ke rroBBoJrflror
yJIyrIIIILIT[, CtreXTpaJILHbIe XapaI(TepI{CTI'IKI'I antraparypbl' aITO IIpOICTaBJI.EeT'
Ha rrarr B3IJr.fiA, r4Hrepeo MeToAuqecKoro xapaHrepa,

Tosuocrb rroJr.rrpr{Bar{I{oHHr,Ix uarrreper-ruft B rrepBylo oqepeAr' BaBrrcrl'r or
qyBcTBr4reJrr,Hocrr4 rrprreMrrr{Hon. B peaynbrare yJIyqrue]Jvrfr napalrerpon $ep-
pr{roBr,rx CBH-aneueHToB r{ corJracoBa}rr{fl cMecr{rerefi c [oMoIqr,rc rpaucftop-
MaropoB cotrporr{BJreur,rfi ua {epplrronux Ixrr,Ip.Ex {ryHryaquoHua.rl qyBcr-
BrITeJrEHocTr, paArroMerpoB Ha BCex BoJrHax cocraBl{Jla 1",0-1o,5 K upu a{-
{enrrannofi troJroce [o trpoMex(yro.rHofi qacrore 16 lVIeryvr : I ceft..

Bcneqcrnue cJrolr{Hocrrr BoJrHoBoA}rbIx rpaxroB noJrflpr{Merpa (6;ron MoAy-
rr.flTopoB n ouopnrrfi xanar) rtryMoBa.E reMtreparypa (7-), rpI{BeAeHIra.a x o6-
EeMy BxoAy, Hecr(oJrr,Ho rroBbrrrraerc.s. Hranre rroxaBar{br BHaqeHr{.a reMtreparyp
trryMa BxoAHr,rx qenefi u oflopHofo KaHaJra IroJLEpI,IMeTpa.

1, ctr. 3,5 cs't, 2'5 cn 1,9 cn

Teuuepa:rypa rryMoB oropnoro KaHaJIa Til. on, 
oK 80 105 85

Tenrneparypa ilyMoB Bxogrrr,rx qeneft 7-. n*, 
oK 140 115 135

Benlr.ruga myuonofi AopoE{r(r{ nplr na6nroAeurl.rrx paAuouaryqenu.s Conn-
I{a B pe}Hr{Me cJre}r{eHr{.8 c noMtreucaqueii na Ha}raJIe 1 cocrasn.EeT B cpeAHeM
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Pnc, 7. I{oM[ouosHa paBAeJrr{reJrfi rroJlrrpr,rBar{r4r4 rra BoJrrry 3,5 cat (e) r4 orBerBrrreJrrr crrrrJa-
JroB Ira nonny 3,0 c,al (a)

rro Araatraaory 15-25 oK, & Ha HaHaJre 7 coorsercrBeHHo 60-70 "I(. flplr
rra6rloAeurl.sx B pex{uMe cr{a}IupoBaHl{.rr Ha Ka}raJre 7 (npoxonrge}rr4e A}rarpaM-
Mr,r EanpaBJrerrlrocrl4 paAr{oreJrecHorra tro yqacrHy crroHofirroro cornqa) rxyMo-
Ba.s Aopoxxa rre trpeBbruaet 30-40 "K.

3artnroqenne

Il[cuonr,aya troJTyqeHr.u;re peByJrLTarbr, Mo]r{Ho or{eurrrrr {.nynryaqnou-Iryrc qyBcrBurelrbuocrb, r(oropa.E npu rrarrru x lra6nrogerluxx troprrAr(a
5.10-4 7a6. {yocrBr.rreJlr,}rocrb I{BMepeHraft crenenra troJrrrprraar{r.rra 6rlrsxa H
0,10/o u rrpaHTr{rrecHr{ o[rrHaHoBa Har( flprr perr4cTpaqnrr Hpyrorofi, Tar( r{ npr4
perl4crpaqrru .ru}refiuo-rroJLspr4soBauuofi xounoHeHr paArror4BJrylrenraa ConHqa.

trl[ccnegonaHl{fl trapaBr{rnr,rx aSr[eHroB B aHTerrHofi cracreue c npI4MeH.Eer\{},rM
o6nyuare.rreM [B] noasoJrr4Jrr{ Bbr.fiBraTb Harllsr4e trapaal{rr-rbrx cI{rHaJroB npu pe-
rl4crpaq[r{ o6oux trapaMerpoB (Q u V), xapar{rep r4 Berr{srrHa Horopbrx npax-
TIlIqecHI{ coBrraAaror. Coornoureur{e BeJrr4qr4H cr.rrr{aJroB uapaerarnofi lr.rr.refinofi
IIOJI,EPIIBAqIaII I4 PASMEPOB AI4AIPAMM HAtrPABJIEHHOCTII [JI,E OCIIOB}IOfi NONNPIT-
3ar{Irr{ s E- u /I-unocxocr.Ex oKaBaJrr{cr, B xopoue}r corJracuu c reopuefi [[3].

floxaaaua BoBMoll{Hocrb yBerr4qeurr.a arr{cJra AJTI4H BoJrH rrprl orrenTpaJrr,Hbrx
rrBMepeur4.rrx B Ar,rarraBoHe 1,9-3,5 cn.

Arrop nplrHocrlr rny6oxyro 6.naro4apuocrr 71. I. Moraceeny r{ H. H. Epro,
rxeBy Ba trorreaHr,re o6cyx4eura.s, a raxlr{e 6.naro4apeu M. A. Mr,rpouony aa
or{ a B arrEyro troMon{b trprd Br,rrro Jrr-reHr[rr p a 6orr,r,

Anperr, 1976 r.

7.
2.

4.

E

6.
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JL trL lf,eemrcoe, Mss. Itprurlcxort acrpo(fua, o6c,, 1974,50, 189.
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8. JI .n. Earpar, M. lI . fpueopoeaa, B. A. Efianoe, JL P. Koearu, B. II. Kocmenno,
JI . ItL Mairoeeruno, II. l, Mouceee, IO. l. Monutt. Izlan. ryaon, Pa4uo{lrararta, 1973,
14, N! 5,675.

g. I. B. Kopo,r,anoe, I{. C. Co6oaeea, I. B, let'ofipeilt. l4as. IAO, 1960, 21, Ne. !'64,
nnn. 5, 81.

10, B, A. Roea,ree. XIII Bcecoroauar xon{epeurlll.E rro paAlroacrpouoMr4rr. TeBr{cLr AoIt-
ragor. flyrqrro, 1975, c, 168.

L1. I. B, Kanapefinuu,, E, (0, IIaaaoe, B. A. Ifomeruu,. flo.rrrpuaaqnr paAlroJlor(aqlrou-
Er,rx crrrEaJror. M., <Coa. paArlo), 1966.

1,2. e. f, Mupaa6ena,n, Coo6fiesus Broparancxoir o6cepaatopnn, 1,957, N! 23' 3.
L3. H, A. Ecinnuna, I4ar. Cneqr.raJlbuoii acrpo{ua. o6c., 1972' N! 4, 757,
14. Connesrrre AaHHLre, 1975, N 8.
15. Co.nneqsrre Aarrlrbre, 1975, N L
16. 8.14, A,r,eu.tun, M, M, Ro6pun,, A, trl ,I{oputynoa. I4zs. ayaoa, Pa4uorluar.rra, 1973,

15, Ne 5, 747.



AHAAEMI4fI HAY}t CCCP

II 3 B E C T I[ fl I( P I,I M C H O It A C T P O (D M 3 trI tI E C H O ]U O E C E P B A T O P I,I I,I

Toru LVII, 1977 r.

trpI4MEI{EHrrE 38M [JIf r4CIIJIIOTIEHUTI BJIIIflIIUfl
HECTAETTJIT,HOCTI{ PAII4OMETPOB

HA PESYJIbTATbI ITSMEPEHMfl

C. JI, flomuuu, B. A. Etfauon, B. A. Hopceuenuii,
I,I. f . illonceeB, H. C. Hecrepon

Onucan t{eroA perr{crpal{I4rr Aarrublx paAlroacrporolrrrqecnrrx na6nrogeriurl, ucfifiroqarc-
qrafi nrra.anltc rrsMeseur.Ift noaft{raqr,renra ycr'rJrerrrrr nplrerrnoir anlaparypbr Ea peByJr6rarb,r
rauepeurail. B ocuory MeroAa [oJlo]r{eEa oflepaql{rr AeJlerrlrE rroJre3Horo clarEaJra Ira rII4Jror-
CI,ITHAJI, BI,IIIOTHflEMAfi, IPII IOMOIIryI OBI\{. fIPIINEAE}IO OII,ICAHI,IE AJITOPI,ITMA PA6OrIr OBM
<Hauplr-I(> npr,r na6.nrogeEu.rrx l,rcrorlnut<oB Roctlt,lrrecxoro paAr,ror,r3flyrrerrug B MI{JrJIr.IMer-
poBorr ArranasoEe paArroBoan na 22-n paAr4oreJrecxone Iipnucnort acrpoSraarruecnoii o6-
cepaaropr.rr.rj AH CCCP.

THE USING OF COMPUTER FOR EXCLUDING OF INIILUENCE OF THE RA.
DIOIVIETER INSTABILITY ON I,IEASUREMENT RESULTS, by S. L. Domnin,
V. A. Efanou, V. A. Korsensky, I. G. Moiseeu, If..S. Nesterou.- The descriptionof the
receiver that is insensitive to its gain variations is given. The principle of receiver's rea-
lization is based on calcuiation of received and reference signals raiio by computer. Ra-
diometer is used for radioasi;ronomical observations at millimetre wave lengths lvith the
22-m radiotclescope of Crimean astrophysical observatory.

Itax [gsecrrro, Texlrl4qecxafl aryBcrBrrreJrbrrocrb paArroMeTpoB BCex rl{rroB
B BHasurerbuoli crerreul4 SaBilcltr or r{x cra6l4ilr,HocTr4 [t]. .(.rra uonrruren4n
cra6rrJrbuocrr4 noa66lrqr{eHra y cfirre:aun paAr.roMerpoB rrpr4MeH.Eror pa BJu{sHbre
MeTo[br, r(oropBle B Tofi nilfi rr]i'ofr, crerreHtr{ rrogBoJr.aroT Jrr.r6o yMeHbluarb Ba-
pr{arlurl ycllJre]i.u'fl upuerrnoft atrtraparyplr [2, 31, 111460 troilyqats raudtop,r,rarlraro
o cocTo.EHrrr{ [prreMHo-ycrrJll{TeJrr,Eoro rpaHra cllHxpoHrro c perrrcTpaqrefi
noJre3Horo clrrHaJra [4, 5]. Bcen arr{M Mero,qaM rrprrcyqu orpeAeJreHr-rbre
HeAocrarxr{, Hatrpr{Mep cJro}r{HocT}, cxeM}rofi peaJrr4aarlr{I{ 12, 3), Her(oropoe
yxyAmeHlre qyBcTBI{TeIr,HOCrr{, Heo6xoAlrMocTb trocJre[yrcqeft conuecruoft
o6pa6otxn perlacrporpaMM, orpa,fialotr{ux cocTo.s}rr{e ycr.rJrerr{.tr np}reMHlrna r4

froJresr{oro cr4rHaJra 14, 5),
B }tpr,rucnolt acrpoSuauqecroft o6cepnaropralr AH cccP rpeArroir{eH r pea-

Jrr{3oBaH MeroA perr4crparlr4tr paAr{oacrpoHoMuqecHoft rausopuaqlru, rrosBo-
Jlr4Bmtrfi ocytrIecrBrrrr, cxeMy paArroMerpa, IIpafiTrrqecHr4 HeqyBcTBI{TeJrbHoro
K SHaSr4Terr,rrbrM KoJre6aHr{.sM Hoa4{fi r{ueHTa yc,rJrerrlrfl autrapaTypbr.

B ocnony Mero,qa rroJrox(er{a otrepaqtr.E AeJreHrlr.rr troileBHoio czruana (zrr)
Ha HeHoropblfi otropEblpl curuar (70) - rrtrJror-cr4rrraJr [6]. flplr cootnercrByro-
qr{x (oKpacHax) rr ra 7o (uaupraMep, trptr MoAyJr.ErIt{rr arr.rx AByx cr4rrraJroB Ha
paBrrbrx qacrorax) BoSMolr{tro trocJre,qyrcqee oAHoBpeMeHrroe BbrAeJreHue arr{x
cr{rrraJroB coorBercTByr.otrIu}ru cuHxpoHHbIMIr ,4erenroparvrr4. B arom cJlyqae
rra Br,IxoAe crrHxporrHErx AeTeHTopoB 6yAeM rrMerrr cr{rrraJrbr, [polopqnonaJrb-
Hbre rroJreSHoMy r,r trtrJroT-clrrEaJry,

V" - G?"L|,
Vs - GTsLl, (1)
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rAe G - cItBoBEoft fioa{$rqueHr ycuilen:r^fl paAr{oMerpa tro Bhrcofiofi, trpoMe-
rxyrouroft ra nugxofi qacrore; Al - noroca npr.rHrrMaeMbrx sacror tro Bblcofioft
qacToTe.

Ouenngno, qro rrprr ocyqecrBJrerrr{r.r otrepaqr{r{ AeJreHlIfl Vn na 7o napua-
:1ru G u Af ucxnroqarorc.E. B ananoronoM BrrAe peaJrr{Barlr{.tr o[epaqfirr AeJIe-
r{I{.rr cotrp-rr}r{eua c prrAoM rpyArrocreft [71. 3a4a.ra ytrpotqaerc.tr, ecJrl{ AeJIerrfle
nporrBBoAr{Ts c rroMou{r,Io aJrexrpoHnoft srr.rucrnre,nr,uoft Mam[I{bI n qra{poaou
ou4e. Cor,uacHo reopeMe orcrreroB (reopeue Ho:renrunxona IBI), Mo?r{}ro trpoI{B-
BoAr{Tr, BaMeHy HetrpephrBnbrx cr4rr{aJloa nrr6opxanrr ArrcnperHrrx Buauenufr,
npr,tseM r{HTepBaJr Al uemgy AByMrr orcqerr{brMr{ TorrxaMu rro ocl{ BpeMeEI{ [oJI-
iiien 6rrr:r, ne 6onee r, T. e.

Ar --( r,

rAe T - Ilocro.qHHafl BpeMeHr{ rrr-rTerpr4poBarrrrfl B},rxoAa paArroMerpa.

.|,[pi,r 4ocraro.ruofi c(opoorrr cpaBr-reHrrfl HarraJroB, Koropa.rr n o6qeu oupe-
Ilerraerc.rr 6ucrpoqeficrBrreM 3BM u AIIII (ana.noro-qlr$ponoro npeo6paBoBa-
r:enn), rrBh{eneurre}{ G aa rpeua otrpoca Mo}r(Ho npene6peur,.

l,Iero4 oruornenufi 6rr,n uplrruener{ [prt ua6nro[enrzflx c pa[[oMerpoM, oc-
Earqer{HbrM MaBepoNI, Ha BoJrr{e I,35 cn. (DyuxquouarbHa.s cxeMa paArroMerpa,
r{Meroqero B cBoeM cocraBe 3BM [9], trpe4craBJlerra ]Ia puc. l. ,(ra nr,rpanulr-
BaHr{-E KarraJroB, cooTBercrByroqr,rx o6.rryuareualr Tot v To2, trlc]J.otrlt ByeTcfl
reHeparop uryma (na cxeMe f Iilil). llpe4yclrorpeHa BoBlrolnHocrr, ocyqecrB-
Jr.srrr [oAlryMJrr{Barrr4e Kar( KarraJr& Tor, raK rr HaHax.a To2. Vponeur rroArlryr{-
JrrlBaHr,rfl ]leryJrr4pyerc.fr rrpr{ [or,rol{r{ AlrcTar{r{I4orrHo ytrpaBJr.aeMbrx aTTe]rrca-
ropoB {sAl v.ttu @42. I-InsnoreMtreparypuaa xanra6poBr(a pa4lloMerpa rrpol{B-
BoAr,rrcrr upu rroMolqIt rlyMoBoro rer{eparopa IIIIK.

B HaqecrBe rrrrJror-cr{rnaJra B orrr4cbrBaeMoM paAI{oMerpe rrctroJrbByerc.rI
r,roqHocrr, relreparopa rroArtryMJrrrBautrn lIilI, pa6orarcqero B Mo[yr.srtruon-
Iror,r pelr{r,rMe. Ha puc. 2 uao6paxteubr alrropbr r{alp-tr}r(eHrlfi na sbrxoge Aerex-
ropa XIIV 6ea urn,ror-crrrrraJra r{ c HrrM (a v 6 coorBercrBeuuo). Ha AlrarpaMNre
IroKaSalIa Irlrrerrcr{B}IocTb IIrrJroT-crltrrraJra, coorBeTcTByroqafi 6anaucraponxe
I(AIIAJIOB.

Llrnor-cnrnaJr r{ troJrear-rsrfi cr,rrnan ycr{Jrr{Barorcfl oAIrI{M I( TeM }r(e [pr{eM-
Ho-ycr,rJrr{reJrbrrbr}f'r'paKToM, Haupaxteuue, ytrpaBr.srcu1ee pa6orofi uepexrro-
qareJrr r4HTeHcr.rtsHocrrr M <,It>, tr Harrp.rrmeur{e MoAyJr.sqI{Ir trr{Jlor-cl4r}raJra
cHr,rr{arorc.rr c o6rlero re}reparopa lOHs,, I{o co cABI{roM no $aae na 90o, uro
o6ecue.rnBaer Bbrcoxyro paBB.rrBr(y rro Br,IxoAy cr{rrraJlbrtoro r{ r(oHTpoJrbr{oro
HarraJroB. Itana,r r{BMepeurra [oJrflprraaqrru (rra cxeMe M<rVr>) r{MeeT orflrlquyro
or rrepBbrx AByx r{aHaJroB qacToTy MoAyJr.trqur{,

Haupameultrr c Bbrxo[oB Bcex rpex HaHaJroB rrocrytralor Ha 6rrcrpo4eficr-
nymrqufi r(oMr{yrarop IIIt v AaJree rua AI{il. B naurelr cryqae cxopocrr no}r-
Myrar.\urr cr{rr{aJrrrroro r4 r(ouTpoJrbHoro Rar{aJIoB cocraBJrfler 3 ntcen. I{eo6xo4u-
Moe BpeMfl r{Hrerp[poBanna (xolrnrrecrBo orcueron) BaAaerctr npfl rroMolr{rl
nporparfMuoro ycrpoficraa.

Tax xax B trpoqecce rla6nro4eulrft yponeur noArrlyMJrrrBar{u-rl npl(xoA}Irc.rl
MeHflTb (uanpulrep, upu ua6;rro4enu.sx rrccJre4yeMoro r4 orropuoro paAllor{croal-
rrr4r(oB, na6nro4aertbrx rrplr paBJrl{qrrbrx Beurrrur,rx paccro-snrl-flx z), a HorrequoM
pesyJrrrTaTe )r{eJrareJrr,Ho IIoJIyqam, orHortreHr{e perrrcrprrpyevrofi anteunofi teu-
treparyprr He H r4lrreHcr{Bnocrrl |III uo4uryMJrtrrBarr[fl, a K r{HTeIrcI{BHocTrr r(a-
,nn6ponounoro IIII (Tr,u). ,(;ra uonyueEl{-fl orrrorreumx Tol Tyur rrPrr o6pa6or-
He un$opuarlr4r{ Ha 3BM neo6xoAl,IMo yql4rblBarl cocro.sHrle HyJIeft aHaroro-
Boro BbrxoAa paAr{oMerpa (VIIT) r{ r(oneqrroe Brraqeur{e 6anancuponmr{ Hal'raJroB
7',1 v. To2 no myMaM. lloarouy B HaIIreM cJlyqae trepeA BBoAoM s SBNI noJres-
rolt r,rutfopuaquu (perracrprrpye]ra.E I{Hrer-Icr{Bnocrt, or paAuordcroqlurHa) rpor-
])irrrMrrbrN.r rryreM BBoAI4rc-E recroBafl un{opuaqraa (cocroauue uy.neft yIIT,
npr,rRraxa reMrreparyps f IIIil K 

"eMrleparype 
f IIIR, [rr [oryqel{I{.a B AaJrb-

neiiruerr 7',,1 Tys;).
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Puc. l. (Dyurquouarbr{afl cxella paAr{or{erpa

fmK - relreparop rann6ponru, IIO - rranpaBreHrrbre or erBllreJllr, IlEy 
- Masep, IJ - reileparop

Har(aq1ru, C - cMecurelr,, -l- - rercpoAutt, fl - rBa[partr.rrlbril ,qererTop, @-B - $asoDpaulareJr,r
C/1,--cuttxpotturui gererrtop, BV-nrtno;1urte ycrpoilcrna. OcraflbHbre o6osHa.IeHI4E pacHpLrBarorcrr

B TEHCTE

Pttc. 2, 0nruprr Earrp-fi ?I{eHIar,i }ra BLrxoAe r{BaAparwruoro AerenTopa
d - Har{aJrbr paa6anaucuponaHr,r, 6 - 

(aHaJrbr c6a,narrcupooanH

Pacclrorpuu [op.rrAon BBoAa uH{opMarIr4rl rro ararraM. An, trpocrorbr pac-
cMorpeH\re [poBeleN, [Jr.E AByx KarraJroB ([,nn 6o;rr,ruero sr4cra fiaHaJIoB rrocJle-

AOBareirblrocrb onepaqufi ocraerc.E raxofi xre).
1 or:an. B SBNI BBoA-src-s r-raupax(enr,r s Vf;,;", coorBercrByloqr{e cocro-alrr{Io

rryJrefi IIIT xoanpoJrbHoro u cr4rHaJrEHoro Ha]raJroB coorBercrBeH]ro r{ [polr3-
BOAr{TC.E Br,rrrI4CJreH}re cpeAHr4x aplll&Meruqecl(r4x SHaqeHI{rt ar}Ix HarrpE?r{eHrrfi:

ln \/
{ >r;i'" I I n: v;"" . (3)
\i:i / I

3recr, r4 AaJree K I{ c - rrHAeKcbI, o6oar-rauarorqr{e KourpoJlr,nr,rfi u crrrl.IaJlbHblfi
KallaJrr,r coorBercTBeHlro; i - HoMep TeHyqero oTcqeTa; z - saAaHHoe r(oJlrr-
qECTBO OTCIIETOB.

2 srat, Bxnrosarorcfl pa6oque ur(arbl (ua xoropux 6ylyr [por{BBeAeEbI Ha-
Jrrr6poBr{a r4 perr4crpar{rr.fl rrr4Jror-cIarHana). ilpra arolr B r(orrrpoJrr,Hr,rfi xaHaJr
rroAaercfl nr{Jror-crrfHaJr. B SBNI uocryuaer

LV:o + V?0, Vi,, )- Vlo. (4)

2At
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34ecn LVio - rrpr4pocr Hanp.slr{eHr.rn, o6yc;ron,nenurrfi EeroqEocrB, 6rru"-
crIpoBKI{ HaHaJIoB To, vt Tor; Vf" - Halp.fI}HeIrI{e, coorBercTByrcqee IrHreH-
CIIBIIOCTII III{JIOT-CIIIHA.TTA (N HAIIIEM CTYIIAE YPOBEIIb trOAMYMJII{BAUUA).

B upoueixyrxax Melr{Ay orcqeraMu (4) OBM BbrnoJru.Eer orreparu4rr Bbrstr-
rirrlrn 76''' (3) va (4) (nr,ruzr:anue Hynefi yflT)

A4o+ Vio-V"o: LVlo,

t';l+vio-vt:vf"
ra ofipeAeJlferc.n oruorrreur{e Harrp.srHeuraft B crruraJrbHoM I(
HAJIAX:

Ll/iofff,L. (6)

Iloc;re Har(olrJreul{fl aaAannoro slrcra orcqeroB (6) npouaroAnrcfl. BhrqrrcJreur4e
cpeAHero

(5)

r(oHTpoJIbHOM Ra-

(t2)
asreurrofi reMrreparyplr or rrc-

(ttrt l":

fr:+^v3\,
\ rzrt I
' 'il t

,r Aarree Bhrqr{cJrfleTc.fr paSHocTb

(5#) -(ff) :(H)

(i)(ff)
3 sran. Brnrosaercx xa.nu6poso.rHrrfi crrruaJr 71s (xaua.n curuanr.nrrfi),

rIpI{ aro}r cocToflHl4e KorrrpoJrbHoro r(auaJra (nunorr, Ao oxoHgarrl{fi AaHHoro
III4I(Jra ua6,nroAenufi) ocraercn trpeHIrI4M (nn.nrouen rrrJror-cr{rrra.r) ra rpouaro-
aurcr BBoA cJregyroqeft uu$opmaqtur:

T4n +- nVio a Vlo; vi" + v,!0. (s)

3qecr V?n - rratrp.tr)r{eur{e, o6yc.nome}ruoe crrruaJroM xanu6ponnra. DBM aua-
irorrrrruo otreparlrr.EM (5)-(7) Broporo aratra upor{BBoAr{r Br,rq[rantre V[," ,
orrpeAeJr.Eer orHortreur{e Haup.s?fieulrfi, coorBercTByrou{r4x ctrrnaJrbuo}ry rr KoH-
rpoJrbrroN{y HaHaJraM, a raHirie r4rx cpeAHr{e 3r{aqeHr,r-E. B peayrr,rare troJryqaeM

(e)

(10)

T. e. fiporl3Be,4el{a r{aJrl{6poaxa KorrrpoJlb}roro Har{aJra. flocne aroro /,I[ff nrrx-
Jrloqaercfl rd Mollillo trepexoAr{Tb K perrrcrpar{rrr{ cr,mrraJra or: o6rexra Ha6nroge-
}ITTII.

1t aran (ua6rrogeulra). Anrenna HaBogr{rc.s Ha rrccJreAyeurrft paAr4o[croar-
nrax. Ilpr,r aror{ B 9BM uocryraer cJreAyroqa.r nn{opMarlr{rr:

vf,,,.., * Lvlo + v:0, (1)
v;'n -l- vfo,

r4e l/i"rr, - Texyrr{ee BHarreHlre Hatrp.Eir{enrrfl, npolopql{oHaJrbHoe aurenuoft
reMrreparype or. r{croquwxa (To, wlu To2). Auarorrasuo orrepaqr.rarr,r (5), (7),
(9) u (10) Broporo rr rperbero ararroB trpor4aBoAr4rcfl .BbrrrrrcileHlre cpeAuero
aplr$ueru.recfioro BnaqeHl,rrr oruorlreul{fi u]rrerrcranuocreft or r{cTosu[r(a rl rr,r-
JIOT-CIIII{ JIA

(V""",lVI)
r4 o[peAeJrfl ercE cpeAHee 3r-raqeHue oTEoruerrr{rr
roqHrrxa K reMtreparype f III It

H/m:eJ-+ (13,
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Puc. 3. Eron-cxeua rpo-
rpaMMbr

Ha pilcynre o6oanaueunr re xe,
qro r4 B texcte. vf'n - rau6op-
Maqr{fi, BBoEr{Ma.H s OBM u coor-
BeTCTByrOqa.E Olpe,ueJrer{HbrM aTa-

-.0IraM rr fiarraJraM, flcr - HoMep
coorBercrByronlero orarla o6pa-
6orHI{

ItaH rerno Bar,rerr4Tr;, Bo Bropor\{, Tpe'rber{ lr qerBeprol4 ararlax SBNI nrr-
IIOJIH.EOT aHaJIOII,ITIHbIO OUepaqIII{, qTO IIOBBOITJeT COCTaBIITI, AOCTaTOqHO HOpOT-
Hyro rr [pocryro nporpaMMy Br,]qr.rcreHr4fi. flocre BbrqucJreHI{.E I{a}Iiloro cpeA-
Hero IIaXoAI{rc-s cpe[IIeHBaApaTlrqHarl oillr6Ha ero onpeAeJreHl{E, a ofiollqa-
TeJrLHafr orxl46r{a otrpeAeJr.flercfl ro o6r,rqsofi MeroAr{Ke cJro}r{errl{fl Al4clepcuft.

Bnox-cxeua nporpaMMbr, coornercrByloqaa orrucaHHr,IM BrIItre ararlaM trr

no.scH.flrolqa.E nocJreAoBareJrbHocrl onepaqr,lfi, Bb]rroJrH.seMr,Ix 3BM, trpl{BeAe-
Ira Ha pr4c. 3.

,(nx xonrpoJi.E trpaBr{Jrbuocrrr BbrrrlrcJreHr4fi rrocJre Ha}I{[o]ro oratra 3BM
rrpoxoAr{r noAtrporpaMMy r(oHrpoJrr,Horo cyMMrrpoBaHufl. IporpaMMofi trpe-
AycMoTpeHo raKlr{e otrpeAeJrerrue cTerreHr{ troJrrrpI{BaIIUII paAIIOIrBJryqeHU.s Or
Ha6ilroAaeMrrx o6r,eHros.

I{a puc. 4 npe4cranreu o6paaeq perl4crporpanr\,Irl, }IJrJllocrpr{pyrouqufi pea-
Jrr.r3aqr{ro MeroAa. Pulrcxoft quSpofi 1 o6oena.reH BB0A recroBofi uu$opuaqun;
II - petucTpaqlrfl rroJreBHoro cr{rHaJra rrpl{ Her{3}IeHI.I0I\{ ycl4JIeHr'II4 paAlroMer-
pa (G : consl,); III - perr4crpaurr.E rroJre3Horo cI{rI:IaJra, Hor[a ycI{JIeHLIe
rrcxyccrBeHHo MeH.EJrocs (G t' const).

B nepnolr cryqae (G : const) ne"nuuuua orHorrreHr{rr reMtreparypll [oJIe3-
Horo cr4rrraJra H reMrreparype f IIIH 6una troryrlelra pannofi 0,9958 -l- 0,0012,
Bo BropoM (G t' const) 0,9901 -l- 0,0023 (lrnteucunnocrr, ctrruaJra BLl6paHa
coorBercrBeHHo TeMneparype f IIIK). ,(anre ilpl4 sHaqI4reJIE,HbIx Bapuaqu.sx xo-
a$suqueura ycurennfl (nopxgxa 10 paa, Har{ BI{AHo rla pr{c. 4), ornomeuux
Tol Ty]|tl orJll{qarorcrr He 6oree qeM Ha 0r70/o ot SHaaleHr{fi, noryqeHHtrx trprl
G : const.

B eartroqenue cJre[yer orrreTr.rrl, qro aror MeroA noJIHocTbIo Mo]r{er 6brrr
npr{Merrefl He roJrbKo trpr{ HellocpeAcrBelrllofi cB.E3u paArroMerpa c 3BM, uo
u npr4 aarrucu Bcefi Eeo6xo[uuofi uu{opuaqll}r, cHrrMaeMofi c noHrpoJlblroro
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G: Cottst

11/

E * consl

Prrc. 4. flpralrep perrrcrparlrrrr crlrlraJroB rro AByM RalraJraNr

o 
- 

HorrTpoilbHoiuy, 6 
- 

cI,IflIaJIbHoMy

rr ctrrrraJrbHoro HarraJroB, Ha coorBercrByroq[e HocrrreJrr4r (uep{o.neury, Maf-
HrrrHyro JreHry u r. [.) [10, tt], AJrfl trocJreAyroqefi o6pa6orxn ua 3ilM.
10 anpo.rra 1976 r.

t.,
J.

4,
5.
o.
7.

8.

9.

LO.
,t,t.
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AnAAEM14fl HAYIT CCCP

TI 3BE C'TMfl H PbI},I CH OIt A C T P O O14 3I4 IID C I{ O IT O B C EPB ATOPIII4

Tou LVII, l'977 r.

CITCTEMA PErI{CTPAIII4I{ I{ OEPAEOTTUI
PAITTOACTPOHOMTIqECKOfr TTHOOPMAUI{I4

B PEAJIbHOM }VIACIIITAEE BPEMEIII,I

C. JI. flonrruu, B.A.Erpauon, E. C, Kopcencxaa,
B. A. Kopcencr<wit, W. L Monceer, H. C. Hecrepon, I'[. [. Ctpema

Onracara MroroxarlaJrr,Ha-fi cr{creMa aBroMarrrqec(oft perrctpaqun u o6pa6ornlr AaE-
ur,rx, paapa6orauna-E Ea ocuoBe OBM <Haupu-It> n l(pnrvrcnoft actpofiaau.IecHOfi o6-

ccpBaropr4rr AH CCCP. Cucrena rroaBoJrffer: rrporrsBoAr{rb perl{crpaqr4lo peByrlbraroB re-
Ryr{r.rx raauepenr,rir na uep{oneute, Marultnttoft Jrerrre, B rpa$ra'recxoft n qra{ponoii ([oprlax,

ocyil{ecrBJrxTb rrpeABapr.rrenbnyrc o6pa6orny arrrx peayJrbraroB B peaJlbr{oM BpeMerrlr, a

rafiH{o ylpaBJlfiTb peffirrManz pa6orr,r paAr.roMerpoB.

THE SYSTEM OF RECORDING AND PROCESSING OF RADIOASTRONOMI-
CAL DATA IN REAL TIME, by S, Z. Dom'ttitr, V. A. Efanou, E.S. I{orsenskaya, 1/. A.
I(orsenslry,I. G. Moiseeu, 1f.,S. Nesterou,I,D.Strepka. - A multichannel system of au-

tomatic recording and processing of observational data on the basis of computer <Nairi-Krr
is dcscribed. The system records the results of observations on the perforated and magne-

tic tapo and in graphical ancl digital forms, makgs processing of results in real time, and

opcrates the receiver.

B Hpr,rrnrcxofi acrporlusuqecnoft o6cepBaropr,Iu AH CCCP paapa6orana Ir
r{BroroBJrer{a MHoIoHaEaJrEr{arr cr{cTeMa perr{cTpaqfi]/r u o6pa6oTnrrt AaHllbrx
paArroacrpoHoMrrqecKr{x Ha6rIoAeHI4fi r pealruoM Macmra6e BpeMeHlr. Oc-no-
Boft cucrenblrBJlfiercfl 3BM <HalrplI-KD [1]. Cr,rcrerrla trctroJIt,ayercfl Ha 22-il,
paAr{oreJrecHorre o6cepBaropl{r{ u o6ecnesuBaer:

1. Perrcrpaquro BErxoAlrr,rx cr{rHaJIoB paArroMerpoB B trpoqecce Ha6[roAe-
rrrrpf B otreparl4BuoM BanoMI{EaIoUeM ycrpoficrBe (O3y) 3BM. Perncrpal{I{.tr
Moir{er ocyqecrBJlf[TrJcfl HaIt c fipr{B.g3nofi 4auur'rx I{o BpeMeII[, TaR r{ K [oJIo-
Trierrrlro AI{aIpaMLrLI HaIpaBJIeHTIOCTI{ TeJIeCHOIIa B 3I(BaTOppIaJIr,HOfi Cr4CTeMe

r{oopAr4Har.
2. Heo6xoAuruyro o6pa6otxy renylrlux I{BMepeHrIfi, a rar(}I{e o6pa6orxy

rroJrrroro Maccr4Ba [aHI{bIX rr BbrBoA peSyJrbraToB r{a BIIeuHI4e ycrpoficrBa B

qn{ponou r4 rpa{rsecr(oM BIrAax.
3. Vnpanneurle pelnr{MaMtr pa6orbl paAI,IoMerpon (nauplrrlep, Karr6poBRa).
1r. Oupege.negrre EotroJrHraTeJlr,Hr,rx AaHHbrx, Heo6xoAuMbrx B [poqecce ua6-

.rrro4euuii lrJrr,r AJrfl [aJrblrefiuefi o6pa6orxl{ peayJrriraroa. .(rn sroro trpeAyc-
r{orpeHa BosMo}I{HoCrr, RBoAa rr perflcTpaqur[ Ter(yqux SHaceHLIft er(BaTopl(aJrb-
rrbrx r{oop4unar (nparuoro Bocxoir{Ae}rr{-n a u cKJronerrr{fl 6), ropr{Bor{TaJrr,Irbrx
r{oolrArrHar (aan,lryra A nyrrra mecra 11), BBeBAT{oro BpeMeHr{.S, uocrynaroulrax
or cr.rcreMbr yrrpaBJreHrrfr paArroreJrecHorroM PT-22 [2], gexpetHofo BpeMeI'II{
I',il.

,[,na o6ecneqeFrrrrr rra6.nrogenuft cocrasrerrbr cJre,qyrctqae ocl{oBlrbre trpor-
par{Mr,r: 1) uogroronRa Aairflr,rx; 2) npe4napnreJrr,rrafl o6pa6orxa uu{opnaaquu.

Ilo uporparraMe rroAroroBnrr Aarlubrx 3BM no Ba[pocy oileparopa r{BBJrer(a-
er r43 rraNrrrrr{ r(oopAr{r.rar6r paArroucroqErl(a, Bbr6paEr.roro [Jrfr ]ra6Jlro[eHr.rfi,
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Pla,c. l. (Dyunqraoua.rbrrafi cxeMa cr{creMbr
P - paA'roMerpbr, ff - xonuyratop, Arlrr - alranoro-rlr4opoBoit npeo6pas.Barerb, .6rtl - 6,,0rnfl.roqell 1, Myy - MecrHoe ycrpoficrno yflpaBJreH]rfl, pe A6 - p""rrari n60rerira, EItz - 6,,0^ Frro-uefi 2, Pe x, Pe A - pelrrcrpbr AJrr xpaHeHuE Br,rxoAHr,rx EaHr{6rx, IIAII x , IIAII U _ qx+po_aHaroroBbrenpeo6paaonarern, IZC - AByxl(ooprnraruHii caMorr.rce\, elivI/I _ ;;;r;o;uu qr6poBan ynpaB_Jrfirouras MaIrILHa, CM - cyiultarop', Pe HMJI - perncrp Hagorrr.rreJrrr Ea narHurHorl ile*re, pe By _pelr4crp BHerrrHr'rx ycrpoiicrn, 03y- ofieparr,rBrroe sanoMrrrrarcqee ycrpoitc,rBo, rfyy _ qe'rpaJrbHoeycrpojicrBo ynpaBJreH[E' tIIl(Jr - HaHoflr{reJrb na l,larrmtnoit tgflre, 

-IrJr 

- neHro.rHEfi nepoopa,rop

trpr4BoArrr r{x Ha r{oMeHT Ha6rloAeuufi c yverom ornJrogerrr4rr eJle1Tpuqec11oft
ocrr a,relrHbr or reoMerp,nqec*ofi fi pe{pa*r{,nr,. fIO OXrU4aeMOMy troro]ty trBJry_qelrr4'E EcTosHuHa rra BoJIHe Ha6rroAeulr.8 r{ BaAarrHoMy or}roueHr{ro clrrrraJraI( IIIJMY OtrPEAET,SET BPEM,I IIAHOtrTEHII.' CI{.HAJIA OT I4CTO,III.I{A.

R. qucro trp orp aMM rrp eAB apr.rreJr.r{ofi o Op a 6orxl, ;;";;;;"a) uporpauMa AJrtI na6.,rio4ennft pa4troracroqrrr4noB MeToAoM HaBeAeHrrrr -OTBEIEHII,q, O6ECtrE'IUBAIOqA.fi BrIqIzCJIEIIIIE OTHOIIIEHII,rI PEr}ICTPI,IPYEMOIU AH-Ter'IHo?i TeMtrep-arypbl r{ I(aJIrI6poBoquoMy cr4r}raJry r4 Arrcriepcuro aroro orrrorre-EI4'E' ilpII Heo6xoAl4[Iocrlr Morfier 6r.rl uponeAe]ra oqenr(a roqHocrl{ rraBeAe}rrrrraHrerrrrbr }Ia r4crorrHr4K MeToAoM, rrpeAJrolr{eHEbrM B [3];6) nporpauMa (c*a,rrponanr,i. 5ru rpo"prMMa troBBoJrrrer np,t na6.nroge-III4,gX IICTOII}II{I(OB T,IETOAOM-CITAHIIPOBAI{I{.8 UO O4UOft IIB I(OOPAI{H", 1O 
"',iT)AJIN O,qI{OBPEMEHIIO NO O6ETAU KOOPAI,IHATAM trPOIISBOAI{TE OYMMtrPOBA}II{E

cHaHOB C yqeroM nocronuuort BpeMeHr{ nr,rxognofr qtur pjrfilroMerpa r( cfiopocrrrIIEPEMEqEHI,I,'I AI{ATPAMMBI ]IAIPABJIEHIIOCTI4 AHTEHIIbI. B PESYNTTATE ONPEAE-Jr.flrorc.tl orHor]reHr{e aurenuofi reM[eparypbr or trcroqHrrHa x *nrr,opo*oniifrrycr{rrraJry, HOOpAr,r}raTbr trcTorr,r{Ha I{ orle,rrBarorcr{ ero pa SMepbr.Ha aa*rrosrrre.rrl,oM BTaue o6pa6o:rxu trpor{sBoArrrc.rr npeABapr.TeJrbrroe
onpeAeJlelrEe SHarreHu.E troroHa na6nro4aeuoro IacToquraxa no oruornelrr4ror( ouopHoMy c r{BBecTrrErM BHaqeHr{eM trOTOr{a.

Teneps paccMorprrtrr pa6or:y cracreMr,r,_ synnqraouaJrb,afl cxeMa xoropoirrprrBeAeHa Ha pr{c. 1. Bnog Aa}rHbrx n oBM, z, rruou oporroorrrcfl c troMo-
H:i: ^y:{:-pr]1r-SpoBa,}rbrx 

Marrrr{}r,r,rx r{oMaHA (3arrr{c},) r{ (trepenaqa> [4].rrpu o0paqeHulr K up-orpaML'Ie 3BM nas[Haer BbrtroJrr{eHr{e RoMa}rAbr (Batrrrc6),

.t1,"=rlli :_perurcrp a6osesra Pa A6.yrpaBrrrrroqee cJroBo (aa4aunufi ,porpu*lMOrl EOMep olpamr4BaeMoro HaHaJra) ra nepexoArrr B pelr{r{M (Or1{I{AaHtre)), troB_
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rop.frfr HetrpepbrBrro MI{npoKoMaHAy (npLIBIIaR I{OHqa llpeo6paBoBaHr.fl)). ItoM-
rrryrarop K no4xnrcuaer olpaur{saea,6rfi r(aHaJI no BxoAy araJloro-ql{$ponoro
upeo6paaonarefl.s AIIII . ilplr nanraul4l{ paBpelreuun (nr,r4aerc.fl Ha6JIIoAare-
leu) rla [ocryrrJreurre B cr{creMy Baflycxaroqrrx I{MtryJIbcoB or qacoB rrJrr{

qn{ponofi yrpaBJlrrmqefi ntanrlrnrt )IIYM PT-22 MI{HpoHoMaHAa (trpuaHax

Horrqa npeo6paaonauwfr.r> nr,rpa6arrrnaer B Mecruolr yctpoftcrBe ytrpaBJleHlr.s

Myy cnruan Barycfia AIIil. r{epea BpeMrI t=-{l ncen or AITII s MYY uo-
crynaer cr4rrraJr (noEeII upeo6paaonanlzx Allil)), rro noropoMy oHo BbIAaer

B qelrrpaJrbuoe ycrpoficrao ynpanJIeIII4tI I{yy eBM cilrHaJI (I(oHeI{ upeo6pa-
SOBarrrr.fl)). Mauruua npl{ DToM rlpogoJl?r{aer Br,IrIoJIHflTb trpepBaHHyro MI4r(pO-

nporpar{My fioMau,qbr (aatrIlcbD u MYtr ilo crIrHaJIy ua QYY <crpo6 aanIacl4D

B aaBrrcr{Mocrrr or cocrofr}rI{fl Pe A6 BbrAaer cr.rrtrail (BalrIacb) Ha orIpeAeJIeH-
Hyro rpytrtry x,rroueft 6noxa x.nroqeft EKl, c r(oropr,rM cBflBaHbI BCe [arrllrxu
ransopuaquu (pa4uorr.rerpr,r P, BbrxoAHlre perrrcrpbr 04yM r t. g.).

C 6nona HilIoqefi uu{opruaqufl rrocrylraer }ra cyMMarop CM 3BM u AaJIee
n O3V. Ifoc.ue orpoca BaAaHHoro KoruqecrBa r(aHaJroB rr BbrrroJlflerrus neo6-
xoAr4Mbrx ouepaqufi o6pa6orxu cr{creMa rlo cI{rHaJIy ws I{YY 6loxnpyetcn go

npuxo[a cJreAyroqero sanycHaroll,ero IrMnyJI],ca, a MaInI{Ha BHOBb nepexoAl{r
B pell{I4IIvI (O }HI,I,qaHIAe)).- B xo4e BbrtroJrHer{rrrr r(oMauAbr (nepeAaqa)) s Pa A6 Bauoolrrc.E nouep a6o-
r'rerrra (pa4nouerpa, qu{po-anaJloroBoro npeo6paaoaareJlfl IIAII lr r. A.),
HoropoMy npeAuaaHarleua BblBoAlrrvraa rau$opMalllr.s, u 3BM nepexogl{T B pe-
,Hr,rr{ ((o}nr4Aarrtrre)), rroBrop.afl Mr4npoHoMaHtry ((trepe[aqaD.

llo cnruany (paapel[eurre trepe[aqrl)), [ocrylraroq,eMy I{B Myy ua 6nox
xnroqefi BIt2, cogeplnlrMoe cyMMaropa nepe[aerc.s a6oneury, rroMep Koropo-
ro Barrrrcalr B perl{crpe Pe A6. flo arouy H{e cl4rlraJry OBM uponoJr}r{aer rlpep-
BaHrr yro Mr{np otrpo rp aMMy orrep aql{I/I ([ep eAarIaD,

O6rnreu uu$opuaquefi c r.raxouureJreM rra MarHrrrrroft fleHre HMJI ocytr{ec1-
Brflerc.s uepea CM I4 perr{crp HMJI (Pa IIMJI) 3BM. Brrsog uu{opuaqr{I{ Ha

ueprfoparop IIJI n yrpaBJreur{e ABr{ffieHr{eM JreHrbr HMJI rpol{BBoAltrc.fl qepea

perrrcrp Br{eilrrr{x ycrpoficrn Pa BY.
Vcrpoficrno BlreruHeft rraM.Errr 3BM pa6oraer B crapr-crotrIroM pe]I{r{I!Ie,

.qro troBBoJLrreT anouoMrro I{crroJrbBoBarb HocI{TeJrb ranSopruaqulr. Euxocrr,
Jregrr,r IIMJI o6ecue.rusaer xparreHl4e ua rler,i He MeHee 24. l0B 6um.

Bce ycrpoficrBa corp.Elr{eHr4.E 3B[,t c paAr,rol{erpauw vr cr4crer.rofi yupanre-
rirra paArroTeJrecHonol,r BbrrroJrHeHbr Ha r{}rrerpaJrbHbrx Mr{npocxeMax cepr4lt
11155, a HoMlfyrarop - Ha r{rrrerpaJrbHbrx KrroqeBbrx DJIeMeHrax lI{TOttE.

Er,rcrpo4eftcrBr{e fioil{Myraropa (< 0,3 nceru) t rrcrroJlbayeMoro auaJloro-
r1n{ponoro upeo6paaoaarerrrr $72213 ({ 7 m.cerc) [5) onpe4e;r.Eror Mar(clrMaJrb-
HO BosMolr{Hyro cHopocl'b trporpar{a{Horo BBoAa AarrHr,rx (300 orcuetoB B ce-
xyuqy) s 3BM <Halrpu-l{>. llorperuuocrr;, BHocr{Ma.fi noMMyraropoM, He rlpe-
Br,rmaer 2.10-s 6 rrpv [pe4eJrax I4aMeperrl{.tr or -10 lo f 10 e. Paapr4nocrr
cerxu SBNI (36 paapa4on) r{ Bbrxo4Horo Ko[a AIIil (12 paapx4on) uoano,nnrot
rpor{sBoArrrb ytrar{oBny rpex orcqeroB B oAHy nueiltxy o7Y.

I4cnonreosanne ganuofi cr{creMr,r B Terre}rr{e AJrrtTeJrE,r{oro Bpen4elrlr va 22-"w
paAr{oreJrecnone o6cepBaroprrrr rror(a3aJIo ee BrJcoHyro Ha,qe}I(rrocrrr, rlpocroTy
B altctrJlyarar{I{r{ I4 ru6xocrr,,

B Ha-{ec'rne trprm{epa oneparr{Brrofi nepnuunoft o6pa6orxu uncfoplraqlrrr B xo-
ge rra6.nro4erlufi uplr rroNroiqrr onucannoft cr{creMbr }ra prlc. 2 (nnnefixa) trpr{Be-
AeHa Kapra pactrpeAeJreHr{r paAr{o.frpxocrr{ rro Ar4cn)r Conuqa 30.IV 1976 r.
-(.rln ee ilocrpoeur{.rr rrpoBoAr,rrocr, cxaHrrpoBanue Connqa uo ct c [ucnper]rbrr[
r[a]rort A6 : t'. I{am4oe ABygHaqr{oe qr{cJro B ropr{BoHraJrbr'roM pflAy
UpeACraBJLaeT SIIaqeHue BbIxoAI.IOrO cI{II{aJIa paAl{OMerpa B 0rHOC}ITeJILHLIX
eAr,rHr{r{ax, ofipe[er.seMoe rrepea r(a]r{Ar,re 23". Hyrenoe Buaqeulre B],rxo4r{oro
clrrrraJra coorBercrBoBaJro rrpr4MepHo rroJroBrrunofi uurencr{Brrocrr{ or Co.nuqa.
,(rn 6onrurefi Ear,[.sAuocru qu{pnr, coorBercrByroq[e orpr{r{areJrr,HoMy rI
rroJroiHI{TeJIbIIoMy SHaqeHI4flM CUIHaJIa, HatreqaTaIIbI paSJIUqHLIMII I{BeTaMI{.
I{a Hapre arerxo Br,rAeJrflrorc.tr ,qBa JroxaJrbur,rx rrcroqHuxa (a,6), cyulecrnonan-

207



urr{e Ha conuqe B eTO BpeM.fi, a rar(H{e o6;racrra rroBbrmeHHofi paAraoapxocru

I^i:y:i"-S^"yI: (,r, e). Onv BbrAe,reHbr raao{oraun. f:fu p*..i 6;;;il;ffi;;BeAeHo ooree no4po6uoe raao6paxreulre JroxaJrr,Horo r.rcroqr{r{"u 
". 

np, 
"J"rio_eHrrn sroro^uao6parReur{fl npoBoArr.rrocr, 6onee }reAJrerinoe cgaHupoBasr{e no crc trraroM A0 : 30" I,I orcqerr,I BbrxoAHoro clrrHaJra cnrrNraJrl{cr, qepe3 [HTep-BarH oxoro 7".

PIa nprne4errHoro otrrrcaHr{.a cJreAyer, rrro p.sA BaAaq na6nrotrarenrnofi na_
Ar{oacrpoHoMr{r{ Mo}r{er 6rrrs ycrenrr{o perxeH c nouorlrro 381\rt uaroir"p"il,
Bo,qr{reJrbrrocrra. Teu }Ie Meree cpaBrrr{reJrr,urrfi auanua'po4n 3BM, ;;; fi;;;_no n [6], BhrflBr.rJr uau60-rr,,ryro ^opr"o400r11 

4{r^uur.ft , su4u, paAr,.aorll.-
rroMt4r{ 3BM pa4a ACBT, rrarrprnnep rlrna NI_6000.'

30 anpe.na 1g76 r.

Jllrreparypa
1' Malas yrrr4BcpcaJrrEa-E BbIrIr,IcJrLITerrbEa.rI Ivra[rldEa <Haupu-I{>. Texsl{.recftoe otrEcaErre(n nRrrr .rac'rsx), I970.

'' 
urr,ui{r?ttoo' I4' r' Mouceee, Io' 1. Mou,un I{ar, I{puncxort acrpo6rae. o6c., 1g68,

.1.

4.

5.
6.

4:!._.!!jy::ins, J. V. Wau, Austrat. J. phys., ts7l, 26, sB.
1\ BTor\[aru3xp oBaH Ha fi c]4crerra noHrpo.r n xon Cr_1
cxcraMlr. Tcxnnqo.xoe orricaHr{e. .r. 1, x,rrral'I'iio}2.'""'qccfiI{x 

yBrIoB c }rlritpo-
A,a.noro-rlrrdrponoii npeo6pa3oBarorrr, ,"iu^'ro iih.ti '-i. i.*nruocfioe ortrca, uc, 1g70.A, B.Ity4enx?., l;.A,lfi,tocaatrq, IO. M.llony1ecoaa, p, Jl . Copoueruro. VIJJ Bcc_

::ir#i" rorrgeperrqr.rr ro paAnoacrporroMr.r. "T.sii.i -uoi*riii.'"iiirqruo, 
1g7b,
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ArtAIEM14tL HAYIT CCCP

I{ 3 B E C T ]4 f IT P bI M C I{ O fi A C T P O O I{ 3 II q E C }t O,T O E C E P B A T O P I{ I{

Torrt LVII, 1977 r.

3BE3[HbIDI MATHLTTOTPAO rr nOJIflPITMETP
IIA CTIETE OOTOTIOB [Jlfl I,ISMEPEHI{fl

quPHvJIfl PHOfr IOJI fl PITSAIII,II|
B yBIUdX II mIIPOttI{X CIEKTPAJILHI,IX IOJIOCAX

A. E. Byxau, .TL B.Ipauuqnuii, B. H. Ho*ruccaporr B. M. I(ynurnuou

(Doroalrexrpraqecrta.E perrrcrpaqufl rtrlrpny.upnoii rloJrrlplrBaql{rl Ha ocuoBe r{eroAa cqc-

ra tlororon peaJIr.{BoBaIIa ArIfl BBeBAIIoIo MaI'EIIrorpa{a [1, 2] LI roIIEpI4I{erpa [3], yctauon-
rreHubrx coorBercrBerrlro n (fonycax r{yAa rr Itaccerpeua 2,6-"n pe{reHropa I{AO. Tlcnonr,-

BoRaHrre rrpxMoyroJrbnofi uoqy.nxqu[ Harrp-E]r(elrrrfi, rloAaBae\roro Ha a,nerrpoonrlruecrir,rrl

l\{o/IylrffTop, rr Arrcr{prrMr{Earlrrfi TcNrEoBrJx myMoB 6oree qeu s 2 paza yryrrrrtlrrlr orriofireHl'Ie

cr,rrnar/myu tro cpaBrrerr,rro c ]\reroAor{ cr,rnxporlno-+aaoBoro [erenrlrpoBar{r,rs. To'rrrocrr,

perrrcrpaqmr crrrrraJra a t|/o Afifr BBeBAhI - 4-4'n,5 Aocrr{raercrr 3a BpeME IraRorIJIeHI,IrI

cr{rrraJra ?rr, : 3 ttun s pemflr{e r{BMepeHrrfl MarHI,ITHoro rloJrt{ rt AJrfl BBeBAr,r - 1,0m la
Tr*, ? I cen s pex{r,rMe rraMepe}rr{E rron.flprrBarlrrtr. flpr,rueneune rxaronoro grrra'relx (IIII\)
BMecro acr.ruxpofifloro B cr{creMe cr{aur.rpoBarru-E BBeBAHoro uarnzrorpaQa troBBoJr-ser rrpo}TB-

BoAr,rrb cxaur.rpoBarrue crrer(rpa c .nro6rlu rrarolrl 11 : n 'AS (A), r4e AS : 0,007 A - ne-

irrrrrrlua eAl4u[rrroro [rara, r, - ux qrrcJro, BaAaBaeMoe rlporpaMMrro c 6.rroxa ynpan;rerura III.I{.

PHOTON-COUNTING NIAGNETOGRAPH AND POLARIMETER FOR I{EA.
SUREMENTS OF CIRCULAR POLARIZATION IN NARROW AND WIDE SPECT-
RAL RANGES, by.4. B, Bukach, L. V, Granytsky, V, N. I(omissarou, V. M. I{uushi-

nou.- We describe the photon-countingsystem developed for the measurements of circn-
ar polarization with the use of the stellar magnetograph [1, 2] and the polarimeter [31.
A square-wave modulation of the light and a pulseheight discrimina[ion of the dark-noi-
se allow to increase signal-to-noise ratio by factor of two in comparison rvith the lotrk-

arrd-amplifier methorl. In measurements of magnetic field of 4-4m.5 star we teach I0/o

accuracy with 3 min accumulation time, the same accuracy is reached in polarization me-

aslrements of tOm star r.vith one sec accumtrlation time. With the aid of the stcp-by-
stop Inotor in the stellar magnetograph scans the spectrum with steps H : n' AS fA),
there AS: 0.007 A is the value of single step and z is the programmable integer'

B uoc,neAuue ro[br ]rrrrerrcrrBHoe paBBr{rr{e [oryql,ulr,r {oroalextprlqecl{I{e
r\{eroAr,r perrrcTpar{uu r1r4pI{yJLtrp}Ioft nOJrflpIISaIII4LI otrTI4rIeCHoIO uBJryqeHI,uI
B y3r(Irx r{ uupoK}rx cueltTpaJrr,Hblx rroJrocax y TaKr.rx 06T eHtoB, Kar( [er{yJrrlp-
Hr,re Ap- u Am.-3BeBAbI, HopMaJIbrIEIe sBeBAr,r, 6elrre KapJIrrHn, peHTrer{oBcnlle
I4CTOIIHI,IHI{, I(BA3APbI I,I AP. [1-5I. IIPU ATOM OCHOBHbIMI{ METOAAMI{ BbIAEJIEET'1,TI

areHrpr{qecKrrx clrrr{aJIoB troJLEpESaquI{ .flBJrflroTc.E cr{HxpoHHo-+asoBoe AeTeH-
rrrpoBaHrre [1-3,5] rrr crrer {oronon [41.-B 

1969 r. B ItAO 6rura coa4arrbl sBeBAHbIft uaruurorpa{ [1, 21, an 1971r.
rroJr.EprrMerp [3], ocnooarrubre Ea aJrel{TpoHrro-otrTl4r{ecxofi MoAyJrrrl{r{r{ cBera
14 per{rrMe cr{HxpoHHo-(raaonoro Aerer{TlrpoBaul{fi oJIexTprlcecrux crrrlraJroB
IroJr.trpr{Baqr{r{, noropbre ycllemHo ucnoJrr,SoBaJrI{cb [J]fl uByrIeHLrfl cra6blx Mar-
rrr{rHr,rx rroJrefi prrAa spKr.rx sBeBA rr llupnyJr.EpHofi Eoflflpll3alll{tr rleHyJlflpHblx
rAJI AXTUSECXI{ X I4 BI{ EIA JI AI{TI{AIECfi II X IACTOSHUHOB.
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Blrecre c ?eM trpr{ peuerrr4ll{ BaAarI a.rrexrpoQoroMerprlrr ,nr B rracr,ocrl[, ,,o-JrrIpI{}IerpI'1rI' KorAa I'{ccJleAylorcg cna6rre cBeToBBIe rroroxr4, 6onee ar,rrognr,rr,r
tBJrflercfl. rrpuMerreHrre pe)(r{Ma cuera {oronon (cu., Harrpr{Mep, [6J). floarolryn 7974 r. 6rrna upone4eua uo4z{uxaqi, ,nee4rroro Mar,rrro"prbu'" ,oorpr"-
Merpa c rIcrIoiIbSoBaI{r{eM pe}r{uMa cuera {oronon. flpu eroM orrrr{qecgarr cxe-ua npn6opoa c ue6onr,mllMlr rr3MerreErrflMlr B ocrroBHoM ocTaJracb uperxneft, Hoyrrpocrr{Jracb MeroAr{Ha ua6nro4enuft z upoqeAypa perr4crpaquu cr{rr{aJroB.

l. Bnon-cxeMa a[flaparypbr
Perracrpr,rpyroqlre qacrrr troJr.flpr.rMerpa r,r Marlrr{rorpa{a ue rrMeror trpr.r*-qr{[rraJrr,Horo paBrl4s[.q, trosroMy 6rrra coagaEa oArra ctrcreMa per]rcrpaq[[

tr y_trpaBrreHr4.fr, noropafl roAnrroqaercfl trepeA HaqaroM na6.rrrogenut rla6o Hn rforouerpy trofi.sp,'r{erpa, nu6o x cnenipo{oroMerpy *u"rrrro"paSa. Hapuc. 1 trpr4BeAeHa 6nox-cxeua Bcero [ctroJrbsyeMoro KoMtrJrer{ca atrtraparypbr,
Horopufi BbrrroJrrrfl er crreAyrorqr{e {ynnqnu :

1. Paa4eneur{e cBeroBoro troror(a Ha upaBo- u reBoloil.spnaoranunft npr.t
noMotr{u oJreHrpootrrtrrrecftoro MoAyJrflropa 00M (xpacrarn DHDp) II auanL_
Baropa (uonxporr4P). vupan.rreuue xpuiraJrJroM ocyqecrBJr.rrerc.E reHeparopoNr
lJarrp.frlr{eHlr.tr, Bnlrosaroql4MB ce6Xy1w.ttwreJlh MOlqHocrv 4, Ha BxoA I{oroporo
rroAaerc-s cr{rHaJr or rrporpaMMHoro 6,noxa g n nr4e Mear{Apa c .racr6ror?
7250 at4. Vcunrarenr MoIr{Hocrr,r BLrtroJrHeH uo nrocroeoi.r cxeN{e Ha rrerr,rpex paArro-
laMrax rzna ltr{-38.

flpxuoyronbrrafl MoAyJrflI{u.fl cBeToBoro rroror(a noBBoJrrrer Ha AByx cqerqr,r-
HaX peII4CTpIIpOBaTb CI{IHaJILI N, U N2, [potrOpq[oI{aJILI]bIe I4HTerrCr{BrrOCT.fgU
Io * Vo n Io - Vo, rge Iou Vl - oipare.pr bror*ca rraAaroqero sa gOM
r.r3Jryqenr4fl, T. e. UX paSrrocTb r.r cyMMa Aaror oluroBpelreuuo o6a [apaMerpa
Croxca^rccJreAyeMoro r4alryqenr.r.s 

-f 

o u Vo.
2. Ourulranblroe-ycl{Jrenrae 6ea ucnameauft cTarrrcTlrqecxr{ pactrpeAejrer{-

Er,rx r4MtryJrr,coB or 03v, o6ecueqaBaeMoe allarorrlrsHbru, ycrn{r"txmu'1.-3,
uo4po6uoe o[r.rcanr{e rtoropr,rx 6y4er npone[eHo rrrrxe.

3. Paa4eneEr{e aJrer{Tpuqecxrrx uMtryJrbcoB, coorBeTcTByrorqr{x [paBo- r.{ JIe-
BorroJrrprrtsoBaHl{oMy cBery, ocyqecrBJr,EeMoe KoMMyTaropoM crfrraJra 5, xo-
'rophrr4 Br,rloJrHerr Ha r{rrrefpaJrbrrr,rx Mrrr(pocxeMax 155-fi cepmv. perucrpaqraa
Dnl'rx r4rvrtryJrrrcoB BeAerc.E AByMrr qacroroMepaMr4 rrrtra H3-35-6 n 7 .4. Brrno4 ua qu{poueqar. peaynmaron raaMepeuufi, ocyrqecmnaelft,rfi
c._rIoMoIqEro rpaHcKprrtrropa @-595 ra qu{poue.rararorqefi Marrrr{rrHr{ DyM-.)'t o

.._ 5.. Ilonyqenrae oArtrraxoBT,rx orpe36oB BpeMerra r{}rrerplrpoBagrrfl currraJroB(Tr^r) c rorr,ocTbro -10-6 ce,, aaTaBaeMbrx nBapr{eBr,rM reneparopolr -/Dr{ rpr4rrepHoft cxeuoft AeJreHr{.E qacTorbr, rxo4arqeii B cocTaB rrporpaNrMHofo
6nona. Braayarrur,rii nonrpor-r [oilyqaeMr,rx oTpear(oB BpeMenr{ trporr3BoAprrcrr
rpr{ roMorqr{ qacroroMepa 93-24-14.

6. rtonrpo.nr, r4 perr{crpar{rr.E neueuenraft o6rqero cBeroBoro rroro*a, ocy-
qecrB"IlrreMbre rryreM {P!g6paaoaaHI{.rI trlvrtryJrrcRorZ r,rlrrpopnraqlrtr .B arraJroroByro
np^eo6paaorareJreM @-708-12 ri 4anr,uefiureft ue 

^rdorrrn rra caMonrrceq
r\cI7-/+-13. [tp_olre-roro.,. Dra un{oplraqnfl Br,rBoAr{rca n rlrarppoBo,r r]rrAe
ua qacrorowep H3-24-11.

flocxo.rrrny sa)fiHofi ea4auefi B pelfir{Me cuera {oronots rrBJrrrercs nlruefiuoe
y,cll.lerrue 6ea ucnarxeru.rft cra:rracTrlsecxr,r pactrpeAeJre]rur,rx r4MtryJrbcoB or(DDV, oco6oe BIrI{MaHr{e yAeJreuo rrccJreAoBar{r{ro r{MnyJrE,crroro yclrJrtr{TeJr.s, Ho-
Topr,rfi noJrlr{eu o6ecuesnrb ycr4Jrerrr{e r{MtryJrr,coB c @3Y [pr{ onopocrqx cqe-
ra -105-106 uanlcerc, AaBatl rrpu aroM Maxcr{MaJrbHoe orHorrreulre cirrrran/myor.

B tforor.r^e'rp^e noJrrrpr{Merpa r{ctroJr6ayerca $otoyr{Eo}r{r{reJr6 Irw-130'c bo-ror{aroAol{ s-20, a e cuexrpo{oroMerpe N{arHr{rorpar[a @DV - EA{I 6256 B
c rfotoHato4otr S-13. ,(rr narr4oro rf arrax rforoynruorxure.nefi 6rr.rru ugroros-
JIeHLI yCI(JIIITeJII{, I(OTOpLIe, B OCIIOBIIOM IIe OTJIUqaflCE trO CBOIIT\{ IIapaMeTpaM,
6ur.ulr nrrno;ureubr Ha pasnuuuofi a.nelrenruoft 6aae, O4un r{B BaprraHroB ycr{Jrr,r-
re.{tl BbrrroJrHeH Ha rpal{3l{cropax I(T 316 c 4Iacxpr,rN{lrHaropo}r rra ryirrreJTbHolr
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QaVr Kyla

PoxVc KzuezVntz

\.

Prrrc. l. EnoIt-cxeua Irrarnurorpa{a u rroJrtrpr{Merpa

I tr Il - q)py nepBoro r{ Broporo raHaJroB ooroMerpa *ranuurorpaoa, III - OAy $or:omerpa troJrEprr-

Merpa, -?, p 
- rrMn]Jrr,cflLte ycr{JrlrreJlrr OoroMerpaMarsurorpa$a, 3 - uMnyrt,cHblft ycr,tlureal Soto-

r\{erpa uosflpHMerpa, 4 - 
ycr{JrtrTeJrb HanprrE(elrrrE, tro[aBaeMoro Ha 3OM, 5 - HoMMyrarop cI{rHaJIa

(cxeMa cpaBHelrr4rr BJrer{Tplqecxr,tx cr{rHaJroB, trocrynarcqrrx c @Oy r{ olopuoro Eanp.Er{erlr'Ifl),

6, 7 - cqerrrr.rHrr trMrryJrbcoB (qacroroui:pr,i rI3-35), 8 - nporpaMMEr,rft 6non, I - 
qu$poueqaraloqee

ycTpoftcTBo, .10 - fiBapqeBbrlt reHepaTop, .?J - c.reTquH r(aHaJra Epnocra ArB dloToMerpauarulrtorpa$a,
l, .....- quopo-aHaJroroBb[-r npeo6paaonareub, L3 - caMorr]rceq ItC[-4, ,4 - 

qacroroluep $B'2L, 15 -1ttort
TrrpaBJreHrr.E flraroBbrM ABrrrareJreM cHaHr.rpymqero ycrpoficrBa SoToMerpa MarHI{Torpa(ba, "76 - maloBblir

EBrfareJrb, l7 -- 610I{I,I rlr4Tarllr.E

Ar{oAe. ,(pyrofi Bapr{a}rr Br,rrroJr}re}r Ha rrurerpaJlbHblx Mr{Kpocxe}Iax 224-fi. ce'
pkru c r4crloJrltsoBar{uel\{ AI{cRpLrMI4Ilaropa Ha rpr{rrepe 1T}t301' Ha puc. 2
trpUBeAeHa trpI{HqIIlEaJIbHa.E CxeL,Ia O,q}IorO }I3 trpIIMe[IfleNILIx yCI4IJII{TeJIeft.

flocxoul,xy AJrr{reJrbrrocTr, rrMnyJlbcoB r{a BEIxoAe OAy, pa6orarolqero
B pelHI{Me csera *oroHoB, BaBrrcI{T B ocuoBr{oM or I4x aMTIJII{TyArI rr rlocrotlH-
noft nperr.reuu qeilI,I HaIpyBItI{ [7], couporuBJIeHlre Harpy3r(I1 (DDV 6rruo Bbr6pa-
Ho ptBEr,IM fir, : 500 ou', qro Aaer nocrorluuyro BpeMeHIl In : RsCr, :
: 5 ncerc trpr( eMnocrpr Harpyar(r{ C, : l0 nfi. TIpu ra$gg trocro.EuHoft Bpe-

Merru qenl{ HarpyBr(r{ peaJrbHl,re }rNrrryJrr,cEr rra BEIXoAe o3v UlreroT AJIrrTeJrb-
Hocr1 20-50 icen. Eittr CoaAaH l(oMtrar(THblfi ycunure,nb, I{oropblll cloco6eu
ycr4Jrl{BaTb IrMIryJIr,Ctr AJIuTeJrbrIoCrbIo oT 20 ucen I4 Br,IuIe c paBperxeHl{eM R

30 u,cen.
Tar xaH paapemarcq,ee BpeM.E ycI{JIr{reJI.fl tp + 0, trpu yBertrqeHlrr{ cxopo-

cTu cseTa, KaK uBBeCTHo, BoSpaCTaeT IIpOCTIeT qUCJIa I4MnyJIbcOB Ha BbIXO,qe

yctrJrrrrenfl [BI. ,[.na oqeur(u cnopocrr{ csera 1y'0, upu r(oropofi orsoczreJrb}Ioe
qrrcro trpocqeroB 6yget AIV//1tr, < 0,01, BocuoJlr,syeMc.rl cJleAyronlefi +opMy-
noft [9]:

' i AIf /'^'/n
lv o : rp? - al,rrln o) 

'

flogcrannaa n (1) fn : 30 ncerc, roIytII4IvI No = 3,3.{05 uilnlceq. Hanplr-
Mep, npr4r Ha6rroAeur,r.ax c troJrrrpuMerporlr, ycraHoBJIeHHEIIVI B r(accerpeHoBcKoN{

(t)

2M

T

lzod,vz.s
t4Et76

//oE
JP/xO"/1O

Ptma,vemp -
azzEamoz/zqz

t"fl
I Jryl(zr7o l*e-l II xlTrPztl | 'I - tt 
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Pirc. 3. Auirnuryguo-BpeMclrrfle xapar(replrcrl'Iru ycI4JIi{re,'IE

I - ?lMnJrtrTyElrafi xapaHTelllrcTllHa ycuJrr{TeJr fi, 2 , 3 - SaBuclrMocr}, AJrrrTcJrb}IocrI'I I'IMnyJrbcoD Ha

BbrxoAe ycuJrr{TcJr.E flpu lrsMeHeHr;rH aMrrJrrrTyAr,I rrMrryJlbcoB Ha ero BxoAc, r'IMeloqux AJII4TeJrbllOCTt,

50 lr 20 ruce?r coorBercrBeHHo

Puc. 4. Aun.nrarypuoe pacflpeAeJrerri,re cBeroBbrx (mrprxonne JIuELIIT) I4 reMEoBtIx_(curoru-
nrre) uunymcOs-rra Bbl-xoAe-ycl,Ulflters 6ea AI{cRpIIMI{EaTopa rrpr,t rraIIpfi]IteEI'II4 UAeV:
: !,1 ne (rpnane 1);7,3 no (2);1,5 ne (3) p.rlr- Oey EMI 6256 B

rloxyce 2,6-n, pe$ter(ropa, raxarr cr(opocrb crrera coorBercrByer BBeBAe c BeJII{-
.rr,rHofi B :6*,5.

Ftax uoxaaaJll{ LIccJIeAoBaHIIE I,IcloJILByeMbIx ODy, aMtrJIIITy[a cTaTI{cTI{-
qecHrr paclpeAeJleHrrtlx rlilIlyJrbooB Ha BbrxoAe (DDV lleMeHflerc.E or 7 go 700 nta

B BaBr{Cr{MOCTT{ OT HaIIpf}HeIII{.tr II{TaIIIIfi UAeV Vl BeilI/tqI,IHLI }IaIpyBIU{. flOato-
My npe,qycr{.rrr{TeJrb AoJr}ne}r o6ecrre.rraBarb .JrrrHefiHoe ycrrJreHr{e 3rr{x crrrHaJloB
C HarrMer,rbrrrrrMr4 r.ICKa)fieHr(.ElrrI I,Ix 60pMbI. C Oroft I{eJIr,rc IIpeAycI4JrIIreJIL BbIIIOJI-

Helr rra oTAeJIr,HbIx CeHIIT{fi, BHJIIoqarcIqIIx B ce6fl ABa TpaHBLIcropa c MeiI{Ay-
KacHaAHofr orpr{r{areJrr,rroft o6patuofi cB.aBE,ro. tr42 pwc. 3, r4e rrpoBeAer{a saBr{-
CI,INIOCTb aN{IIJII{TyAbI BI{XOAHOIO CIII}IaJIa UB6rx OT aMtrJI}ITyAbI BxO[Ht'IX IIM-
rryJrbcoB uu" (xpr,rnaa 1), no4aaaeM],rx c reueparopa Ha ycrrJrrrreJlb, BrrArro' rrro
y0I{JII4TQJIE, JrI4}IeeIr BtrJlorl; \o usx: 100 rL6. Ilpri SToM ornJloHelrrre or Jrr{Hefi-
Hocrln He trpeBr,ruaer 0,1%. Etpllnr,re 2 n 3 Ha pr{c. 3 noxaar,rsalor, qro AJIr{-
TeJIEHOCTb BDIXOAHbIX I{}IlynbCOB TB,,ry }Ie SaBI4CI{T OT aMIIJII{TyALI BXOIIIbIX I'II'I-

rryJrr,coB Ao ugx < 100 il,s. Ta:xfir,r. o6pa3oM, AaHI{bIft ycI{JIIlreJIb o6ecuequnaer
.[r.{}refiHoe w 6ea I{cr{aineur{r? ycr{JreHrre peaJrr,Hr,Ix r{M[yJIbcoB c aMrlJrrrryAoii
or 1 4o 700 na, Boaur{Haroil{rrx Ha }rarpyBr{e OAy.

.(rn nu6opa nopora ArrcnprrMr{HarIr{rr, [pr.r noropo]I orlroureHrle cI,IrHaJI/ruyM
rra1or4MaJrr,Ho, Heo6xoA[Mo Bnarr, aM[Jrrrry[Hoe pacnpegeJreurre Id]\{JryJrE,coB

rra Br,rxo4e (D3V nplr paaruql-Ibrx Ha[pfl]fieHr{flx nllra}Il{fl Uaev. ,(,nn criatraa
aTI{X xapaHTepr{CTr{I( r4onoJrE,BOBaJICfi orruoa}Ir1Blfi BEIIIIe iluHefiHbrfi ycI{JIrrTeJIE,

r.r 100-xauarrnrrft aMlrJrrrry4llbrfi aHaJIr{Barop r{MrryJrbcoB AFC-100 T. iIa
pfic. 4 [or(aBaHo aMrrJrr{ryArroe pacrrpe4eJreHr{e reMrroBt'rx ]4 cBeroBblxrrMnyJrb-
COB IIpI4 pasIILIX HaIIp.E?I{eHILflX IIUTaI{I'LE OAy.

Itax sr,r4uo I4B plrcyirxa, trpl{ U6sy < 1,1 116 paclpegeJlelrue aMrIJIr{ry[ r{M-
rryJrbcoB TeMr.IoBoro Tor(a He r{MeeT rreTHolo MaRcrrMyMa. 3To o6r,flcHfleTc.fl TeM

[7], sro B peayrrbrare HeAocrarorrHofi Soxycr{poBr(r{ DJler(rpoHlroro [yIIHa nprr
DTr4X 3r-raqeIImfrx u qsy IIpeo6JIa[arcT r{r,rrryJrbcbr, o6ycJroBilerrr.rbre aBToDJIer(TpoFI-
r.rofi cMr{ccrleft [rauoAuoii cprcrensr. C uonr,rureru{eM }rarrpfl}neurr.E rrI{raHI,IrI ODy
or l,l 4o 1,5 116 B pactrpeAeJreur{tr rro.rrBJr.rrerc.s Mar(cr{MyM, o6ycnonneunr,ul
aJreHTpoIraMI,I c ooror{aroAa. [pr{ Uaov },- 1,5 rce aMI]JrI{ryAa rr qr{cJro reMrlo-
Bbrx rrM[yJlbcoB c soromaro4a yBerr4qflBarorc.s, Tar( Kar( BoBpacraer o6tquil Ho-
a{{uqrenr ycrdJrer{r{.8 guno4r-rofi clrcreMr,r. O4naxo trpr4 TaHI4x Harrp-s}IieHl{.Ex
rrr{ra}ru.E r.rccJreAyeMbrft o3y pa6oraer rra Hecra6r,rJrbHoM yqacrKe, fAe cKasbr-
BAETC,E OIITI4IIECKA,E O6PATHA,E CBfIsb [101. XAPAHTEP PACUPE/IEJIEIII{.II CBETO.
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BbIx TIMIIyJIL0oB (cM. pvc. 4) B ocHoBHolI He orJrl4qaeTc.f, or pacflpeAeJreHr{.rr retr-
I{oBhIx I{MtryJrLCOB.

Ha ocuonaur4r{ cr(aBar{Horo ypoBeub Ar{cftpzMr{Haqtru 6u.n nr,r6pan rar(, qro-
6rr sce I{MtryJIE,cbr, o6yc.non.nenuble aBToaJrexr:ponuor,i avncctteit, ronauu yreu-
Kr{_,_[ryMaMrr ycvrvrerla, He trpoxoArrJrlr Ha Bbrxon yculrwreJrn. ,{.ra gauuoro
(DDV aror ypoBeHB o6oaua.reu Beprl{r(aJrruoft urpraxosofi rurzeft r{ coorBer-
crByer aMtrJrr.{ryAe n 2,2 ne Ha Br,rxoAe (DgV (u.nra 0,35 a rra Br,rxoAe ycuturern)
fiI]plr Hatrp.sErelllrl{ rrlrraHnn Uqgy : 1,3 n61 qro o6ecue.r[saer MaKcIrMaJrr,Hoe
orHorxeHr{e curnal/mynr AJr.tr uccJreAyeuoro (DEV. Heo6xo4r.ruo Bar\{errrrb,
uro nu6op [opora Atrcnpr{Mr{Har{tru AoJr)fieH trpor{BBoAfrTbctr AJr.E Ra}flAoro HoH-
r(perrroro (D3V c trpeABaplrreJrbublM cH.Err{eM c.rernofi xapaxrepr.rcrr,rnrr AJr.E
BbI,SBJIEHU,I trJIATO.

flpu paapa6orxe ycnnurerfl 6r,r.no y4ereno 6our,uroe Brrr{Maur{e MepaM rro
SalII{Te ero or Br{erIrHI4x HaBoAor(. C arofi r{eJrbro yCr{JrI4TeJrb, pacuo.noxieuHrrfi
B cTar(aue (DDY, noueqeH B ctrertrr{aJrr,Hbrft expau. Hporvre roro, r(oucrpyr{qufl
ycI,IJrrITeJr.g TaI(oBa, qTo BxoAHbIe HacHaALr xopomo SaeHpaHlrpoBaHbr oT rrocJre-
gyrcqrax u xaxrArrfi Hacr(a4 ycvlre:u:r.E aa6noxraponau rro [rrrarrr{ro LC-Snu.-
rpaMr{.,{.ir.a nuranuq @SV nu6paua cxeMa c BaaeMJreuurru Soroxarogovr [10J.
Taxrau o6paeolr, peaJrrraal{I{fl ueo6xo4ranr,rx rpe6onanrafi r rauuyJrr,cHbrM ycrr-
JII{TeJrflM rroBBoJrr{Jra coBAarb So:rolrerpr,r, orBerraloql{e rpe6onanra.sM, trpeAT,rrB-
[rreMr,rM R troJrEpr4Saqr{oHril,rM uBMeperrr{.EM B ysKlrx r[ rnI{poHI4X CneKrpaJib-
HLIX trOJIOCaX.

2. Sneegnrrfi uarurlronpadr

3rea4ur,rfi MarHrlTorpa{, ourr,ruecHa.s oxeMa Koroporo ocraJracb 6es [elre-
ueuufi (crra. puc. 1), pa6oraer rro roMy rr{e uprrur{r,rny, xax 6rrno ouucano n [1,2],
T. e. Barrlrcb crrrHaJra 6;,, - 7o ocyqecrBJr.Eercfl rryreM Arrcrperrroro cr(aul4po-
Barrlr.fl noHTypa Jrrrur{rr I,I yuacTxoB rretrpepblBl{oro crrenTpa ndrnafi J]rrHI{rr c Ha-
KotrJIeErreM clrruaJra Ao ueo6xo[raMofi rosuocTl{ B r(arfiAo}{ rroJlox{errr,r[, rAe
6l I - CIIII{aJI npOAoJIbIIoro troJLE,

Bu6op nxo4rior? u{eJru crrexrporpa$a, nrrxo4uofi qenra {orouerpa rr urara
cnarr{poBaHr{r orrpe4eJrflercfl. rtl Tex r{e coo6paxenr,rft, uro r{ paHee: Hauryq-
mee coorlrorxelrr{e curuan/ruylr [pr,r Mr{Hr{Marrnofi norepe paBpemarctr{efi cno-
co6uocur. B o6ulein cryqae arrr ycJroBr{.rr BaBtrc.Er or trccJre,qyeMoro o6rexra
u HolrxperHo trocraBJreHuoft aa4aura.

Itanu6porr.ta Be"rrquur,r (6rrr ,- (1rtla)').A1,") u BHaHa norrfl npoBoAlrrc.rr
r.ra ocrroBe cooruoruennfi, lolyqeuur,rx Cenepnr,lr{ c coaBropauu [21. 3qecr
2 L)"n 

- BeJII4TILIHa SeeMaHO BCKOTO p aCIIeIJIeIIII.E O-I{OMIIOHeIIT.
flpo6;reua yuera rrncrpyMer{raJrr,Eoft rroJrflprraar{urr trprr na6nrogenuax

B CI4CreI\{e HyAA, rAe IrMeeTCfl OAHO Har(JTOHHOe OTpa}rieHr{e OT TTJTOCKOTO Sepr{aJra?
paccMarpr{BaJracb B [2, 7U, r{ Mbr rre 6y4err.r ocTaHaBJrr4Bamc.s na uefi.

Ognoapeuenuoe roilyseul4e AByx napaMerpoB Ctorica lrccJreAyeMoro r,rBJry-
rrenl,Lfl Vo(X) u 1o(1,) cyulecrBerrHo ynporqaer trpoqecc Ha6rroAeHr4fi (oruagaer
neo6xo4rarrocTr, orAeJrbrlor,1 aanuclr xanu6ponou]roro cr{rrrala) z troBr,rruaer
Toquocrb lrauepeuufi tror.apr.{Barlutr{, Tar( KaH pe,{yxr{rr.rr Ba r{BMeHer{Ile tr{I-rrel{-
cl{Buocrr{ 1o (X) : ff, * Nr(Nr, 1y'2 - Ho,nuqecrBo I4r{ryJIBcoB, coorBercrBy-
roqr.rx Bsar.rMHo oproroHaJrbHoMy rroJr.flpr{soBaHHoMy uo Hpyry cnery) Br{yrp}r
Irorrrypa Jrurrrrrr [pouBBoAr,rrcfl aBroMarr.rqecxr{. Halrrlslre ]r{e BToporo HetroA-
Br{}r{Horo tforouerpa (clr. plrc. 1), ua xoropr,rfi [otraAaer yqacrox ctrenrpa IxIr-
puuofi Nv = 20 A, vro Aaer cI{rHaJr Ns - 1a1, rloBBoJr.fier yqrrrllBaTt, {.nyxty-
aquu A1o (1,), cnxsaurrbre c I4BMeHelIrreM upoapaTlHocrr{ I4 arMoc$epuofi axc-
rnrrrtquefi. TaHulr o6paaonr, oAHoBpeMeHrlo c pactrpeAeJrelltreM Z-naparrretpa
Br{yrpr4 Korlryp a Jrmtrrrfi p err4crpr{pyerc.E calvl Kol{ryp JIr{HI{r{.

Hpoue roro, BbrBeAeHr{e EacaArua (3OM f P) ua cBeroBoro tryqxa [peBpa-
Iqaer cr(aHep MarHr{rorpa$a n cr(aHep o6r'rqnoro cuexrpotforoMerpa, a npl4Me-
IreHrre uraroBoro ABI{rareJr.E c nepeMer{Hr,rM rtraroM cHaHrrpoBarrrx (clr. nurxe)
AaeT BOSrlrolr{HocTE, oTAeJrsHO perr4cTprrpoBaTb c SaAar{}rbrMrr paSpelnarctr{efi cuo-
co6nocrr,ro u roarr{ocTr,ro Ho}rrypl;I ;runuii.
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Pr.rc. 5. Bpc,trcnndr Ar,rarpalrlra pa6oru uariir.r'rorpa{a B pex(r.Iilrc perrlcri)aqr{rl Marlrrrrrroro
IIOJIB

.z - npfMoyror1,Hlr€ r,rMlJJrbcr,r HafipflE(eHufl, [oAaBaeMbre ua OOM, 2 - onopEnii clrrHaJr' noganaeur,rfi
Ha cxcMy cpaBr.reHr{s, 3 - r4},{[yrbcLr c (D3y, coorBercrByroultrc npor\IoEyJlupoBaHlroMy cBeroBoMy noroHy,
4 , 5 - uMl1yrT,cbr, rrocTynarcrru,re Ha BxoA CoOTBerCrByrOUlrrx CalerqrrHoB, 6 - Ar'IarpaMMa BpeMerII4

ar{c[lo3t{qtrrr, 7 - 
y[paBrqroulrre uMfiyJ]bcbr, flocrynarcu]ue sa ntatonuit EBl4r'areJrb Arff llepeMeuleHuq

(loroiuerpa, 8 - EpeMeHrrefl Ar{arpanrMa BbtBoAa AaHrrbrx sa IIrIV, I - arel{rpfiqecHtre rrr{rIYJrLcbI

c q)3y Harrala flpfiocTr,r; -1, - HaflpflHeHtre, flpoflopquoHaJrbHoc cHopocrrr cqera HMnyrbcoB naHaJra

EllHOCrrr llerI{cTpl4pyeMoe caMorrlrclleM

Paccuorpr.rlr pa6oty perr{crpl{pyrou1efi aracrrl arraparyplr I[ cxaul{pylo-
u{ero ycrpoficrna-s pe7r1uMe Bartuc1l Z-napauetpa B Kollrype JII{HI{II. 3ro y[o6-
Ho c[eJrarr, c noMoll{r;ro npemer'rn6ft ArrarpaMMlr, [prrBege]ruopl na Ptr9. 5'.

Puc, 5,7 IoI(aBbIBaer lfoAyJII{poBaI-IEoe Hafip.tl}I{eHple, IIoAaBaeMoe ua 3OM
c .racro.foft | : 1250 eq.Lllrtuylr,cu c (D3V (plrc. 5,3), coorBercrBylorqlre rpo-
i\{oAyJrIIpoBaHHoMy cBeTOBOI,Iy IIOTOHy, nocryfialor Ha l(oM]IyTatop crarnana 5

(c,rt. prc. 1), r4e B coorBercrB\tfi c np.sMoyroJrrrHblMrr r{M[yJrbcaMrl onopHofo
uauprxteuux (puc. 5,2) paagen trtorcrr rlo r(aHaJIalI (pwc. 5,4 u 5,5). floc;re
oHorrqaHrr-fl BpeMeHI,I l,Illrerpl{poBaulra (puc. 5,6) nporpaMMIIEIM 6,noxoll sl,r-

JIaercrr clrrHaJI, paBpeItrarcIqraft upOxonrAel{I{e yflpaBJLfIIoqrax I{MrryJILcOB
(ptrc. 5,7) na ruaroBr,rft ABl{rareJrb, rreper{eqaroquft $ororuerp, r{ Ha BnJrroqeHr{e
qu$poneuararolqero ycrpoftcrna (Uily) (pnc. 5,8). Ilo oHonsaHuu treqarlI pe-
ByJrbraroB (puc. 5,8) IdIIV Sopnrpyer cIIrHarI Ha paBpeIneFIIIe aBroMarl4qe-
cKoro Barrycxa c,re4yrorqefi or(crroBr{qrrr{. Sror fipoqecc IroBTopflercfl aBroMarrt-
qecKr4 I{a [por.g]fieHlIl{ Bcero 3a[aHrroro yqacTHa cr(a]Ir{poBarrl[rr.

Cxanraponaur{e ocyqecTBJrfierc.E Mexa}rr{BMoM AlrcHperrroro rrepeMetr{eHrrE
c rrprrMelreur,rer,r rtraroBoro ABI4rareJIn 1J7[-4 c rtraroM h:1o,5 + Lh, tae Lh -
oruu6xa o[Horo urara, paBHa.E B xyA[IeM cJlyqae, corJlacHo EHctrepLrMeI{TaJIb-
I{rrIM Aarrur,ru, -F0",5. 9ro uoaeoilrrJro yMerrbrtrurb e4lltHl{rlurrfi ruar cxaEr{poBa-
ru,rr npu6lusr{TeJrbHo n 29 pas rro cpaBr'reHr{ro c [raroM palree uplrlrenaomeftcn
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Puc. 6. Eror yrpar.neHtl [ra-
roBbrM ABr.rraTeJleM

I -.._ IiBapqeBr,rii reHeparop, 2 - Ae-
Jrr,ITeJIb, 3, 4 - cxeMa coBlaEc-
ttttfi., 5 - BreHTpoHHbrft r{oMMyrarop,
6- ularoBbIIYI ABtrrareJlb, 7 -uIJ,-
AUHaropbI I{OOpAtrHaT ITOJTO}fiellfifi Ha-

llerHrr, 8 - lleBepcl,I BHbrtl cuerur'rri,
I - cxeMa BBoIa fioopAzHar Har{arL-
Hoii r,r Hoseqsoii pelepHbrx ro'ren,
10, 13 - 

geuruSparopu, ll - c.rer-
qr{l{ eArrHnqHbrx rraroB, 12 - cxeMa
BBOAa qr.rcra uaroB B r4HTepBaJIe cHa-
Hr{poBaflrrfi, A - BxoE cxeMbr coBrra-
EeHuft

cflcreMEr [21 u-npotraBoAlrrr, cxaHr{ponaHue c 60[[,rrIr,rr[ [raroM (lrrrepna.nolt
cHaHV p oB aur,rrr), c o cTo.qqr4M Lr B n. eAr4rrtrrrrubrx rra ro B.

ourr'r6xa $uxcaqr,rr poropa ABr,rrareJrrr B aroM cryqae 6y4er cocraBJrflrr,
L0",sllfi, qro BeAer H rloBbrlrleur{ro roqHocrrr cnan}rpoBarurx. Ipr.r peuieHrrrr
trpaHTI{qecHux saAaq n w6upaercsr npu6tuzureJrbHo paBHbrM 20, Clegonare.nt-
Ho, oKoHqarerrBHafl rorrHocrr, {zxcarlur.r poropa ITII\-4 6y4er oxono -1_0o,l.

.(na o6ecuerreHur{ Mr{KporrepeMeqerrrfi xupurrtu 
'{or"ouerpa 

rrcrroJrr30Barr
cralrAapTnbrfi lrnxponr,rnr c rxaroM H : I JL,t!,, l:rro npr nonopore poropa ABrr-rlTgJIfi HA OAI4H IIAT AAET IIepeABII}I{eHI4e I(apeTI{I4 Ha BeTuqI,IHy A,S : 11.
'h1360" = 4,2 ttnu.frpv gr"repct^ l,G a,l nat'a III nopa4re neplofi r{aNrepbr
cnexrporparfa xyAa Bro coorBercrByer Berr4sr,rHe A,S : 0,007 A. Tosnoirn
suxcaqurr HapeTKr{ Sorolrerpa [pr{ nepeMeqeHr4rr Ha oAr{H rnar, otrpeAeJr.Ee-
Marr B o6rqeu crysae rosrocrrro {lrxca4uu poropa ABr.rrareJr.s lr seruquHorl
.nro6ron, cocraBJr.aeT Ar.s orucr,rBaeMoro upu-6opa'-- 1- 1,7 JrLtt&t, rrrrvi c y.re-
roM Ar{clepcriw, - -]_0,003 A, u oua He BaBr{crrr or qlrcJra rrraroB. OAuaxo ro.r-
IlocTE OnpeAeJIeHI'LfI BeJII{qI{HbI IltHTepBaJIa cHaHI{poBaIII{fl BoBpaCTaeT C yBeJIu-
YeHI'reM arl,rcra rrafoB, Flaupulrep, fiprr qprcJre eAuHl4qHr,rx rxaroB n : 20 ona
6yger cocraBJr.Err, onoJro +0.001 A. 

-

l{ax 6r,r.rro orMerreuo Blr,rre, cnaHrlrpoBarrrle ocyrqecrBJr-Eercrr o r{HTepBaJrou,
cocrofrrr{r{M v3 n e[]4H'rrsHrrx uaior. c erofi r{eJrr,m 6una paspa6orana cxerra
yfipaBreHll.s III,{, rtoropat{ [oBBoJI.ser ycraHaBJrr.rBarb r{}rrepBaJr cr(arrrrpoBaHrr.s,
cocronrqlrrt fiB n eALrHrtsHbIx IIIaros. gucro IIraroB n rrBMeHaercf- or-7 go 256
I,I saAaercfr trporpaMMrro.

..Cxauupyroqee ycrpoficrBo trepeMeqaer drorouerp MarHr4rorpa$a n Soralr-uofi urocxocrrlr HaMepbr Ha paccro.Euue 100 rua,, nttu 160 A, orpanuseHHoe c
ABYX CTOPOI{ KOHI{EBbIMI,I BI,IHTIOuATEJI.EMII. TAX rtAX TOS11OCTr CPA6Arr,rNA-
}IIIfl I{OHIIEBOIO BrIKIIOuATEJI.E COCTABJI,IIET B lryurrtEM CrrYvAE 20-30 &LHJ'I, OHlllI
rre Moryr 6r,rrr, racuonr,BoBarrbr B HaqecrBe penepHbrx Tosex, floarolry s 6Jroxe
yrrpaBJreHr{.fr III[ upeaycMorpeHo $opunporaHr{e aJrenrporrur,rx ua.{arruoli
n xoHe'ruoft penepHbrx ToqeH, npuqeM c BoSMolr{HocTbro trporpaMMHofi yc'ra-
rroBr(r4 DTr4X roqeH r tro6orr Mecre r{ccJreAyeMoro yqacTHa ctrer(Tpa. [.rla uepe-
Mel{9}rl{jr^ drotolrerpa or o,4Horo noHqeBoro Br,rnrrosare rrfl Ao npyroro rpe6yer-
cn 23 850 eA[Hurrnbrx ruaroB. B coorsercrBr{rr c Err.rM cxeMa BBoAa HoopntrHar
ycrpoelra rar(ulr o6paaonr, qro Moir{Ho BaAarr, 23 850 sua.reur.rii uaua.rrr,uofi pe-
nepuofi rorrnu r{ croJrblto r{e BHarreur.rft mone.rnofi. Cxeua ytrpaBJreur{.rr maro-
BbIM ABrrrarerreM cocrorrr r{B cJre,qyrorqrrx oc}roBHbrx yBJroB (puc. 6): {) yaer
rfopuuponalrr{r{ raHrepBaJra cnarrrrpoBauur{ (3, 11-18),2) yaen {opmnponiuux
pereprrbrx roseH (4, 7 -10) u 3) cxervra, o6ecue.rr.rnaroqaE nepeMerrHyro cKo-
pocr:s cr{aHr{poBaHun (2,3).
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goli rouHe panuo 30 cet
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/f0

t /0 /f, f '/0 /ffl
tLrcno e[rlrlr,rqHlrx [raroB B LrI.ITepBaJre cxauupoBar.r]I.fl Ba[aeTc-tr rlptt tro-

rfoqrr coorBercrByroqero cqerql{Ha IrraroB -11 u cxeMr,r r{x BBoAa 12. I\ax
roJrbno rtrafoBbrft ABrrtaTeJrr, orpa6aTbrBaeT SaAaIrHoe rrucflo eAr{rrl{qEbrx rraroB,
flprr rroMorrll4 [elul4{paropa 73 Bbrpa6arr,rBaercfl cl{frraJr, Barpeqarculrafi upo-
xoE{AeIIue ylpaBJrflIolqr{x r{MrlyJrr,coB cepe3 cxeMy coBllaAelruft 3 QI1, 3aMfi-
Hyr). BHrroqeurre ilIA qrq orpa6ornl4 cJre4yrotqero r{rrrepBaJra c(aHr{poBar{u.rr
rrpor4cxo[rlT rro KorvraHAe npolpaMMl{oro 6JroKa, rrocTyrraroqefi r{a Bxo[, A
(puc. 6).

Teuepr, paccMorpr{N,r, HaHI{r[ o6paBoM rrpoI{BBoAr{Tc.tr craul{poBa}rrre r{B-
6pauuoro yqacrxa clrer(Tpa. I4ntuy,nncr,r, rrporrre4lrrlze rlepea cxeMy coBtra[e-
nufr 4, orpa6arr,IBarorcfl ItraroBr,rM ABI4rareJreM 6 u o4uonpeMel{Ho crrl,rraror-
c.r{ peBepcrrBHr,rM cserqur(oNr 8. Hax rorrxo KaperHa {oromerpa [p[xoAr.rr B 3a-

,qaHHyro pe[epEyro roqHy, 4e[rrasparop L0 awgaer cr4rHaJr, sanperqarcrqlrft
trlroxoinAerrfle ytrpaBJr.srorqfix I4NInyJrr'CoB rrepes cxeMy coBrraAer{vrfr 4. Tatlru
o6paaoM, u1e;rr Sorouerpa il{oixer 6rrrr ycranoBJreua B BaAaIrHoft peuepuoft
rorIr(e c rorruocrrro -1-0,003 A. 3ra cxeMa yrrpaBJrerrrl.E IIII nosro.nfler aBro-
tr{arfisecHu MrroroRparHo cKarrr{poBarb BaAalrrlsrfi yuactox cleHrpa.

flouutro cxar{r{poBaHtrfl c BaAaurrr;rM rruTepBaJroM -- ilraroM cr(aHr{poBaurrfl,
cocToflrqr{M a3 n el.vr]F.t1.sllblx uaroB, B AaHHofr. cwcreme flpeAycMorpel{a Bo3-
AroiItHocTE cKaHr{poBaH[fl c ep.rlTrrtqHbrM luaroM, rro c nepeMerlHoft cHopocTE,ro,
r(oropa.fr otrpeAerrflercfl qacrorofi tro[aBaeMbrx ua III/( ytrpaBJIflIotrlux I{MrryJIb-
cos (IIl paaornxuyr). tlacrora rocrytrJreurrr Drr{x r{MtryJlr,coB, I{Jrr{ cxopocrr,
cHaHr{poBaHr{-fl, saAaero.q trptr troMolqrr trepeHrrosarerfl II2 w AeJrI4TeJrtI 2
(cu. pnc. 6). B arolr pelnr4me cxopocrl trepeMeqenlLfl +oroMerpa Moll{er rIBivIe-
Hfl:rbcfi or 1,67 ,tw,nlcen u 4o uyrenoft.

B aar.nro.reur{e aroro uaparpa{a [prrBeAeM Her(oropbre rrpr{Mepbr Ha6rroAe-
ur,rft co cr(aHepoM. Ha puc. 7 , a vr 6 npusegenbr sarluclr r(oHrypoB lrr4uufr.
)',4233,77 A l.nn BBeBALT ( I-yr A (*u : 4,29) n)'4254,35 A Anq sBeBAr,r t5 VuI
(rrr, : 4.71+) s pemrrMe o6r,rsuoto cuexrpo{oroMerpr{poBanua. IIIapuI{a Bxo[-
rrofi rqe.nn clexrporpa{a AS : 0,6 tt}d, a nr,rxoguoft ulenu Sotorrterpa ASo :
: 0,2 nn,, arro coorBeTcTByer o6r,r.rHo trpr{MeHfleMr,rlvr trpu BarII,IcI4 MaIHIIT]IDIx
noneit asesU [2]. Bpeua rrHrerpr{poBaHtr{fl cI{rHaJra B Ha}nAoM rroJIo}fierrl4rr cfia-
Hepa cocraBilfler T^rrr: 30t. I{aH su,quo rra Drr{x pucylJr(oB, cxopocrb crrera
n o6nacrv HerrpepbrBl{oro ctrenrpa Aocrl4raer 255 unnlcerc [rrtt ( Lyr A- ra

765 unnlcen ais- 15 Vul, qro Ba BpeM.rI EaxorrJreHr{.a cl{ruaJra Trur : 30t
o6ecue.rranaer perr{crpaqr{ro ctrexrpa c roqHocrr,ro o : *l,jYo - * 1.,7oh.

B penrranre Barrl{cr{ Z-uapauetpa, Korga B tryqox BBoAr{rc.fl HacaAHa (3ONI -l-
+ P), ocua6nxrorqa.E cBer npu6.nnsureJrr,rro B 6 paa, yr(aBaHlrafl ToqHocTL lnrl
arrrx BBeBA AocrtrraeTc.s Ba BpeMfl I4HTerprrpoBa:r.trrfl. Trr, = 3^.

,{ra taxofi BBeBA6r, Rar( ? Cyg (mv : 2,32), o : :L 7,00/o a o6lacru rre-

[p0pLIBI{OIO CuefiTpa [pu pefl{CTpaqlllI MarHI{THI,IX IIOJIOI4 AOCTI{Ia0TCfI Ba

BpeMrr Trrr,'= 40t, a B peil{rlr{e o6r,I'rtloro cnen:rpo{orol{erprrpoBar-rrrfl }toHTy-
pa Jrr{Er{rr - ga 7rr{r : 6 :- 7".
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Taxnm o6pasou, coBAaHHa.f, atrtraparypa rro,BoJrfler perr{crpr{poBarr, r{oH-
Typhl ctreHTpaJrbHblx nantnfi I4I IaBMepflTl MarHI{THbre ro;rra aaesg, o6ecueuranaa
Aocraroquoe npeueun6e rr ctrer(TpaJrr,Hoe paBperrreurae.

3. Iforapuuerp
ourr.recHafl cxeMa troJr.flpr.rMerpa (prac. B), ycranaurr4BaeMoro B Haccerpe-

IIoBcr{oM {onyce 2,6-n peStexropa I{AO, ocrirracb trpe}r{Hefi t3l. n,leroauxa
$:Mep!TTI-1{rpltyJr.trp.Hoft no.rrapuBallurr B Iurrpor(I4x cnenrpaJrbHbrx rio.rrocax
(B - rx3850-4450 a. u v - [rrtoo-56b0 A) cxoAHa c roii, qro npurre-
Hrrerc.E uplr o6rruuofi a.rrexrposoroMerpr{rr1 r. e.'na6;rroAeHr{.fl BeAyrcrr no cxe-
ue {on - BBeBAa cpaBHeHr{.fi - BBesAa - BBeBAa cpaBueHlt.fl ,pour r r. g.,
u no4po6uo otrr{caua s [3]. Pa6ora antraparypu, 6nbn-cxeMa xoroporz ,puuel
Aelra Ha.ptrc. !, s-Pex{uMe perlrcrpaqtrz rpyrorofi troJr.apr{Bal1nu 

-(nepennro-
qareJrr{ IIl, II2, I/3 s HrlxueM troJro]fieHura) n ocnoBrroM-ocraJracr np-exrefi.
TaH xe KaH ll rJIfi BBeaArroro Marrrrrro"pa$u, BAecr, r{crroJrb'yerc.E upr,rHru,rtr

Plrc. 8. OntraqecHas cxeMa rroJr.sprrMerpa

MoAyJrrrqrrr cBeroBoro rroroKa rr paSAeJreHI4.s cOoTBeTCTByrOqnx SJieHTpI4qec-
I{r{ x ctrrlraJroB rro Jr_Eptr 3ar{urr no r(aHa JraM.

I{an clegyer rr3 rr. 1, aHax rrapaMerpa 7o onpe4el flercfr pasHocrr,ro cr4fHa-
lon /y', u N2ua coorBercrByroqr{x cserszxai. Ero xallr6poi*u oporrBoAr4rc.E
nyTeM ua6lrogenz.rl SBeBA c nanecrnofi noJrflpl{Baqrner? r.rlr,r eanucEro c[rlraJra or
ncrosHuxa 7000/o-troir qtrpnyJrflprrofi nonxpzBaqrrlr (nacagxa (p + 

^140.B.nra.auue r4rrcrpyMenranr,urrf e$$enron, cB.rrBaHHbrx c rrBr.{epeHr{.EMr{ rroJr.s-
pI4SaqI{Ir B rxllpoHlrx ctrer(TpaJrbHbrx rroJrocax I4 rrHCTpyMeHrarrnoli rroJr.ap14Ba-
qzeit, noaur'rxaroulefi Ha SepnaJrax TeJrecxotroB rlr orruqecxr{x DJre}rerrrax rroJr.E-
prlMerpa, pacrIoJIo[{eHHbIx trepeA MoAyJr.Eropolvl, paccMorpello B [3,12]. flo-
aroMy MbI He 6y4elr cleqrlaJrlHo lra Hr{x ocTauaBJrr.rBarrc.a }r orMerrrM Jrr.rlrb, qro
BeJrI{sr{Ha uauepeunofi cpe4uefi 3a llosb troJr.spr{3arlr4r.r BBesAr,r Cpannenraa (p.)
npr4rrr4MaeTc.E 3a HyJr6-UyIIIt? B Harxux rrSMepeHl{.frx, TaH qro noJrapl{3arlrrrJ
o6texra ecrb pm - (pr), r\e pm - co6crseHHa.s rroJr.rrpr4,aqr{fl o6tenra.

rertrcrpaqrl.fr 3Be3,qbr cpaBuerrrrfl HapsAy c rTccileqye1rulr o6r,exroM rrosBo-
Jr.ser raxlI{e fiotryTl{o or{eullBarb ero 6necx.

Bunegenre r4B cBeroBoro trysra Hacal*r{ (Dox,I + p) npenpaqaer troJ,fl-
plrMerp s o6rrsnrrfi anenrpodroroMerp, rrro roBbrrlaer oS{enrrlrBnocTb IrcrroJrr,-
BoBarrr{.fi npra6opa.

Tenepr Kparr(o ocrarroBr{Mc.E Ha cpaB,ennr.r aror? antraparypr,r c pa,ee
ucrroJrbsoBannteftcn, Ha ee BoBMolr{Hocr-Ex trpu trccJregoBaHr{r4 o6re}rror,'lrrrrerc-ql4x paBJrrrsurrfr 6recx, r4 trpr4BegeM peayJrr,rar:rr ua6.nro4eur.rfi. Itax 6r,rno o:r-
MeqeHo Bbrlrre, [pr4 LrBMepenulr cta6rrx cBeroBbrx troror{oB 6onee a{{er(Tr{BHbrM
Z,],?,
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[r[C. 9. I'ractorpalrlirta pacflpeAeJlel{I{r uauepeur'tft IIoJIspI4sarII4I{ (p" - (p")) AJIS BBe3i{bI

BD -15" 4303 no ,uor*n."rr* 1572-1574 m. (a, crauxponuo-{asoroe getenrzponarue)

u L975 r. (6, cuet {otoron)

Puc. 10. fucrorpauua pacrpeAerlellllli raauepeuuii.I^oI4E.II3aI{III peIIrIeHoBcItoIo llcroq-

;il; S;; x-t tri , uu.raot cpa"xe*,,'rx BD - 15" 4303 (6)

CflJIolnHI,Ie HpflBbIe - DMIlI,Ipl{qecHIIe l]ac[peAeJ]eEI,IH, IIITpIIxoBbIe - TeopeTuqecHIe HopMaJlbI.IIrIe pac-

upeAeJreHr,IB, Br,rqlrcJleHHble c [apaMerpaMu aMrlupr{qec*'lx picupege'neullt o*: !0'39o/s' oc : t0'ZtYo

flBrrfreTcfl- MeToA cuera rporonon. oqeuurr,r ToT Bbrurpblrl B rlyBcTBI{TeJrbIrocTlI'

noropmft 6rrt uonyueH r(aK 3a cqeT trpuMeHeIItrfi MeTOAa, TaK II 3a CrIeT [p.EMO-

yro;rinofi Mo[yJr.Er{uu cBeroBoro rroro*a. 3ro lrorxno cAeJIar}, tryreM cpaBHe-

Errs cpeAHrrx Ar,rcuepcr,rfi c[ruanos troJr.EpI,I3aqI{[' IloflyaleHnr,rx o6oulu4 MeTo-

[aMr{ [prr oAuHaHoBoM BpeMeHr{ t an o,,e"'t cl{ruaJra' Hanpunep' ua puc' 9
[DetrcraBJreHbr rrrcTorpat{Mbr pactrpeAeJleg[ft. 

^ _ IIOJI.[IpI4SaI{III4 SBe3ALI-ffi 
- i B;ag $ V : IL*,4) uo ua6nro4e uvsv- L97 2 - I 97 4 rt:., BbI n o JTLIeIIHrTM c tro-

.TrflprrMerpoM B peprrMe 
"rrr*porr*o-,!urouo"o 

Aere6rrrpoBaHI{.g, rr 1975 r., HorAa

r{ctrorrbsoBanca cuer-soaorrou. ,{ucuepcuu urllx paclpeAeneHl'Ift paBHbI Do :
: 0,i-00 ; Da : 0^,043, a 'coorBercrny,lqr[ 6,, : +.0,32% a 6a :
-:L.0,27"/0, r. e. orHomeEr{e 4lrcuepcnft, O6paru-o [polopqrloHaJrE'Hoe KOJITT-

qecrBy Baperr{crprrpouuo"t* Soto#exrpouos, 6y[er paB]Io 2'35' C yqeror{

trotrpaBr(r{ 3a pa3Hoe HojlusecrBo lrauepeuuft lIoJl.flpll3aqt..:. No:69 u Na:
: 5t n Heo[I{IraHoBoe BpeNLrI HaHorrJreHl{fl curna'lra To -- 5 fri'utt' Lt Ta :
: 4 auu; rro oroo-arrrt 6yaar or(oJlo 4, r. e. oT[IolIeIII{e curuan/myu yJry-I-

rtrrrlocb n 2 paaa.
B pemnue rr3Mepeurfl rlupnyJr.Eprrofi uolapuaaqlIlt aBea4a BD l- 34"3816

(y :-9-,98) naer c*opocr, c'rera 1tr: ff, * 1/, : 1,3'l}a unnlcerc n $unr-
rpe B, T, e. Ba oArry cer(yHgy o6ecneuuBaeTc.s cTaTl{cTzqecHafl rOrIHOCrb o :

:\ilffr: t 0,9%. Ham 6nno uoxaeago B .fi.2, npw BerrqrHe rpocqera

AI//N0 : 0,01 Aorrycrr{Mafl cnopocrE, cuera 1y'0 cocraBrr.fier 3,3'105 .un'nlcen.
C:reAoiaterr,Ho, B pelnr{Me r{BMepegr,rfl rroJrflpr{Baql{u 6ea cyulec:rsegHoft [oreprl

o,.t o

(/"- </r>)/o'
0



pa3^p,emarcqefi cnoco6nocrn a[fiaparypbr Mbr ]{o}fieM rrccJreAoBarr, sBesAhr> 6*,5 n $umrpe .8.
SneaAa 15* gaer c*opocrb crera fi : IBO untnlcerc, ornyAa cileAyer, qro

AJIfi Aocrrr)flerrr.s crarr{crusecfiori rosgocru n tl% neo6xo4ulroe BpeMrr ur{re_
rprrpoBaHr'r.E Trr, = B0s. Humn.[.s rpaur,rqa 6recna [ccJreAyeMbu o60exros
otrpeAeJrflerc.a {onolr ne6a npra 4annofi 4raa{parrue u ypoBHeM reMHoBr,rx IIIy_
tuIos. B otrr{cbrBaeMoM tron.flpr,rMerpe cRopocTb cqera AJrfl reM}roBoro ror(a r/, , <*-{ 7 uun/cerct qro M,oro Me,brrre frr.n = 20 uttnrcen or {ona ne6a npu Auas-pa-rMe D : 7",5. Cnegorarerbr{o, rprr cxopocrr.r 

"raru 
or^o61emra, cparuunrolic {ouom, reoperuqecxrr Mo)r{Ho na6r,roqa.i BBeBAhr -17"r.B pexuue o6rrqnort e.rrexrpo{or:or{erpr{r4, KorAa HacaAr(a (ooM + p) nrr-

BOAr{TCrr I(3 [yrrHa, BepxH.E.fr rpaHl{r{a 6.irecxa r4ccreAyeMbrx o6sexron purru
-B*,5,c uorapnlrerpoM B pelr{r,rMe cuera {oro,oB rrccJreAyrorc.E, Hafi r{ paHee,
TTlfty'Ilflplrafl rIoJr.EpI{3arllffl peHmer{oBcnlltx I{crorIHunoB, r(BaBapoB, a.qep cefi-
QeproBcxrlx raJrar(rr,rn ra ap. B HaqecrBe rrpr.rMepa ua6rro4enufi'c norapruer_poM 3AeCr, [pr4BeAeHbr pesyJrBrarbr rzalrepeulrfi qrrpKyJrflpHoft uonapuaaquuperlrreHoBcnoro ucrorrunxa Sco x-l : V B1B Sco. I-Ia-prac. 10 n6Hasaurr
fr{crorpaMMr,r pacnpeAereur.rft qrrpKyJrflpHofi uonapuaaqnu calroro }Icroql{uHa
pm -_ \1.)) tr BBeBAr,r cpaBHeur{.n BD -15"4308 (p" _ (p")) s Sum,rpaxB u v- crarucrra'recnuri ana;nu.B arrrx pacnpeAe.[errrt l"prurrrrrr" paclpe-
ge.neHufi r{a ocHoBe Hpurepu-s x2)uux araiuepclrtrru orrrorl *prr"pr, .br*.pu
roHa3r;rBaer, uro Sco^ X-I 06nagaer co6crs-eunoft nepeuer"bt qip*yroprrot
fioJrflprr3arIuefi [13]. 3ro cornacyerctr c pe3yJrbraraME, troryqeH]rbrMr4 paHeec noJr.Epr4MerpoM, pa60raroqrau B pelr{r4Me cr{}rxpoHHo-$alonoro [ereHrrr-ponanus [3].

B aaH.rrrosenr4e aBropbr Bbrpalr{aror 6narogapnoc* A. B. cenepr.roMy Ba co-gefi.crnme B coBAar{urn otrr{caunbrx ,ur-a ,rpr6opo, , ,1"rrra BaMeqauufl npu
o6cynr4euraa,qaHnoft pa6o.rrr.

Anpe.rrr, 1976 r.

Jlnreparypa
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IiI 3 B E C T\I fI I( P IrIM C H O lt A C TP O O IiI 3 ]lIATE C I{ O lt O B CE P B AT O P II }T

Tor't LYII, 7977 r.

IIE PEIII(OBCKI,Ifr IICTOTIHI{H
r(AK BoBMO)ItHbIu CTAHIAPT USilytIEHrIfl

B BAI(YYMIIOfr YJIbTPAOIIOJIETOBOfr OBJIACTI4 CTIEKTPA

B. I{. Ilponorlner

flponegeu pacqer pacfipeAeJlerrlrff LrBJIyqeEIrrr B o6;racrr,r crenrpa oT 1200 Ao 4000 A

Ailff rrepenr(oBc(or o [crotrurrr(a ttpl{ o6;ryvenuu rlJracrrruxlr

poHaMrr or cMecl{ r{BororroB Srs0 + Yso (ra6tt. 2,3, puc. 2).

lty.na lapruaua (3) 4;tx pacalera rlor(aaareJlfi flpeJloMJrerrI'lfl

Barre Arrlru nonn 5460-1200 A (puc. 1, ta6u. t)'

raa {ropucroro Marur{fl p-a.rreHt-

, .(ana rrrreprrorlfirtrr{ounan t}op-
rzo Qropr.rcroro r{arul,Ifi R ,Ilrrep-

CERENKOV SOURCE AS A POSSIBLE STANDARD O]I RADIATION IN TH]I
vAcuuM ULTRAVIOLET REGION, by V. I(. Prolcol',eu - The emission (N^ phot/s.A.p-)
in spectral region 1200-4000 A of the Cerenkov source with the plate of l\{gF, and Sreo t
a iso lvas calculated (Table 2,3; Fig. 2). The interpolation Hartmann's lormula (ll) Iior

the indcxl of relraction of N,IgIr, in region 5460-1200 A was given (Table 1, Fig. 1).

B cn.seu c paBBlrrrreM BrrearMocsepuux uccJreAoBaIIufi HopornoBoJlHoBoro
y.rrr,rpaSroneroBoro EBryqeHrr.E rle6ecFILrx o6r,exros BoBHIIr(JIa cepbeBl'Ia.E

npo6nena aHeprer[qecxort Haillr6poBxl4 r{ctroJrbByeMblx [prr6opoB rr reJlecxo-
noB. Ar.s fiaru6poBnu nprr6opoB r-raaeMrroft acrpolroMrrrr MhI MolneM r4cxoArrrrr
UB nepBI4qHOfO CTaIIAapTa, I(aHI{M .EBJITIeTC.E KilaCCraSeCHOe rIepHOe Telro. B 06-

JracTrr r(oporr(oBoJlnoBoro yJrr,TpadltoJleroBolo cnexTpa ero I4B[yueHue qpeS-

Br,rqariu6 Cla6o. Iloarouy IIelpepbIBHo IIAyT IIoIICKI{ MeToAoB IrpoBeAeHI{fl tr{o-

cTaToIIH0 yAoBJIeTBoPI4TEJII,I{Oii I{AJII{6POBITI{ I4 COOTBETCTBYIOIqI4X ETAJIOIIOB

I1ISryseHl4fl EJrtl oroft o6[acrl4 cner(Tpa.
Cpe4u pa3rprsHbrx rrcroqur{KoB rraJryqeHlarr, [pI4MeI.IfleMbIX [Jrr raxol4 JIa-

6oparopuofi HaJII,r6poBItI,r, orMerr4M HacgaAHbrfi AyroBoft paBp.EA'..cra6vilM3n-
ponaunrrfi creHfiaMt, Iop.trqllft B aploHe npl{ HopMaJILHoM arMoc$epuolr 4an-
Jregr4r{ [1], re1rueparypa onrrrqecxrr rrJrorrrofi aprouoBoft TIJIaBMrI Aocl'r{rae'r
12 000"K. tr{aryueurre lpoxoAr{r sepeB MorroxpoMarop B r{crlbrrareJIb}Iylo Ha-
Nlepy, rAe troAAepg{I{Baercrr paspe}fieHlle Ao 10-6 etilL pr. cr. Ha erofi ycrago3-
He 6r,rila npoBeAeHa HaJILI6poBHa paI(eTHoIo ctrel(rpoMeTpa AJLa peII{crpaI{rII'I
yJrr,rpaor{oJrerotsoro 14sryqeHl{.E sBeB[ [2].

Cnegyer orMeTI{rLTaK}I{e BapI,IaIIr Cra6fliltrBI4poBaHIIoIo AyIoBoIo paBpf,Aa

I BoAopo[e [3]; orrrteruu, qro roqlloctb naJILI6poEIT Tpu IIoMoqI{ ral(oro paa-
pflAa Moxrer Aocrr{rarb 10% y 2000 A u 72o/o y 1000 A.^ 

Tla.nyuenue aJIeHTpoHOB, ABI{raIOqIlxc.fI nO HpyIOBLIM Op6uTan{ B CI'IHxpo-

TpoHax, ucIIOJTBByeTC-a B KaqeCTBe CTaIIAapTa B o6JIaCTI{ BaI(yyMHOIO yJILTpa-

{roreta (BVO); Ero r{BryqeHl{e JIerHo noAAaerc.E pacsery v crafvil,rcar\Ltfi
[4]. B ,u"rrocrtr{, rro Clruxportr]ouuoMy usilyqeHulo 6],Iilu HaII{6poBaI{bI reJIeC-

Konbr (OpuoH) [5] Ao IIx Iocra]IoBI(II Ha op6IlIraJIbHLIe craHI{I{IL

.[ra nponeEenwn oruocr{TeJrbHoft Harrr6poBxl{ rro ctrenTpy rrpllMelrflrorcfl
ra3opaspflAHbre I,IcroqHIrItIr c trporoqHbrM ra3oM, qarle BoAopoAoM [Q 

-81.[tparxrt o6aop MeroAoB na6oparopuofi xanu6poBxrr B o6Jracrr.r 10-4000 A
Aar{ B [9].
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Irro xe Hacaerctr H9trua6poaxr.r npra6opon r4 Bcero reJrecxotra B r{eJroM Bo Bpe-
MtI rroJrera na 6opry 7IC3, ro aAecr, eqe Her AocraroqHo lloflHoro peltreEl,I.s.

Ilprarrteueune paBruquoro rl{tra cta6ranr,urrx raBopaBp.EAr{r{x r{croqrrr{r(oB,
Hanpl4r,Iep MI,IHuarropHr,Ix JraMrroqeH, ftaH Ero AeJraJrocr ua OAO-2 [10] s cvcre-
Me npu60pon Celescope, BpflA Jrrr peuaer upo6.rrelry; paaruuuofi fipapoAr,r Ha-
JIETbI, IIO,EBJIfIIOTqIIECfl HA OTITITqECHI,IX trOBEPXHOCT,TIX NPTA6OPOO I{ I,ICHA}HAIO-
rql4e_I,Ix nanra6ponny, r{oryr ITBMeHI4TI trpoapaquocrr, or(og TaHtrx JraMtroqe6.

,{nr ranu6poBx}r ue6y.trpuoro u anea4urrx {oronerpon Bzcxoncur{cnoro
yrrlrBepcr.rrera, ycrarroBJreHrrr,rx na oAo-2, 6r,r.rr ncuonrSoBaE uepenHoncnrrt
r,rsryqarenb Ha ocHoBe r{3orotra sreo * Y00 c nnapqesort nracrrlrxot u 1J. e pa-
HerIroM sKcneplrMeHre ( Janus) Mapcenrcxoft la6oparoprrr{ KocMr{qecroft ic-
rpoHoMprl4 raHn{e 6r,r.rr upraueneu uo4o6nrrft uepenxoscHr.rft rnalyvarens [12].
c.rregyer orMerr.rrr,, sro raH[e [Bryqareru trpr{MeH.Erorc.E TaH}fie ,a mpr6opax
na^aer'ruort acrpoHoMI{14 4.rra xaru6poBItIr cner(rpo{ororr.rerpr4secxrax lrauepel.luft
t131.

I4cxo4a r{B IrBJro}HeHHoro, IrpeAcraBJrrrerc.E r{HTepecHbrM rrpor{BBecrr{ coor-
BercrByroqrae pacqerbr rI olpeAeJrrrm oco6rre rpe6onanua AJr.E rrctroJrb3oBagrr.a
qepeEltoBcltoro fiBrynareJrtr B fiasecrBe .rra6oparopnoro crarrAapra s o6Jracr[BVo nplr xa"rru6ponxe npr.r6opoe, trpeAHa,Eaqe'rrbrx 4r" noiurroc{epnrrx
lrcclegonannft.

1. O6ique fioJro]rieHlrfl

I]o-nu4nuouy, nau6onee qerecoo6paBrrrrM .EBJr.rrercrr [pr{MeHeHrre ar{Tr{B-
HOrO [pefiapara r{3 ecrecrBerrllofr. cvecl1. r{3orotroB sre0 r{ y$0. ara r.reorollrr
o 6.rra4arcr cJre4yrorqrrMrr xapar(repucruxarulr [14 ] :

Srso -+ Y'o + 0- * ,, Bmn* : 0,54 Mea, r : 25 ner,
Yeo -+ Zrno * 0- * ,, Ema* : 2,25 Meo, .t : 64 q,.

Eo.rrrnra.q AJrr{reJrr,Hocrr troJrypactraAa sre, rapagrr,rpyer xopomyro cra-
6lr.urnocrr qepeHxoBcnoro I{B.,ryqe.r.:utr, a 6o.rrrura,q maxclrlri,,ruraN oueprua p-
qacrrrl{ I{Boroua Ye0 .uogson.Eer noryqurr, [ocraroqHyro trrrregctrBgocrb r{BJry-
qeHfifl.

Teoplrr qeperrxoBcxoro r{Bryqeur{.g Aaer, qro Kar{Aa-E p-uacrr.lqa sa ! cu
tryrl'I B BetqeOTBe C IIOI{aBaTeJIeM trpeJIoMJIA]J.Wrt tla npolltsts9AI{T n'1, cerc B crrer{-
Tparrbr{oM rrurepBaJre I A cre4yrorqee Koflrlqecrno $orouon:

a-:zno(t- { r

,tt \ fA) fffio*t'*'cen'A'ft-' (1)

s4ecl. & :. l/137.
cx op o crr, p-va cruqr,r otrp eAeJrfl erc.E ee r{r{Herraqecxolt auepruert z" :

/,1 \Ea-- nxocz W* - t) ,

ry1e mocz - Bueprr4rr fionorr DJrenrpoua, paB]rafl O,sll Meo. ,(nn uepexuga
H pea.rrblrr,^rM B-vacrl{qa,lr nprauaroft HaMrr cMecr4 r4sOrOtrOIl HaAo y.Iec,rb pacfipe-
IleJrerrrre p-uacrr,rq no 3r{eprr{rlr. (cuexrp p-uacTraq), roqr{ee, oupo"rrrocru irs
fro.flB.rreHr{rr qacrr4r{br c saAarnofi eueprwefi B r4HrepBaJte E" w E" + dE". o6oi-
Ha.Il4i\'r tepea W rIoJIHyIo Srleprrrrc qacrr4r{r{, Bhrpa}neHHyro B BeJrr{lrrrge Errepru[
IIOlrofl

E
ll.t- c r I,r-.-...."....-TI.

lllo('A

_Bepoaruocrb rro.sBileufl.s sacrr.rr{hr c aa/IanHofi ereprlrefi n ranrepnare IZn W + dW gaercn Sopny.rroft [{41

N (w) dw,

lttTt -1 F (z', w)ctilr.

lwmax
laIin:N(W\l \

)
/ Wmin

r4e 1y' (W)dW : A2W
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3qecr, Berr{qrlHa I (cueHrp uacruq) Aaercr rpa$raxou f(rcpr, A.ns Srl'0 u
Ir Yeo arr lpa$uxu AaHbr Ha crp. 436, 437 s M6rrnqax JTau[oJlbra - Eepu-
Erefiua U5J. {DyHxrlvn F (Z',W) - Syuxqua Oepir,ru Aas Z' : 90 rpa{uqec-
Kr{ raruxe trpeAcraBrreua Ha crp. 418, zr19 n [15].

,(ra oupe4eJreHrr.E AJII4HLI npo6era frB BocrtolrbByeMc.E {opuy;rort (Depura,

rpr{BeAerrHofr n ft21,

tp:(0,5428-0,133)lp,

rAe p - rlJloruocrb BeruecrBa, B Koropoll ABl4raercfl p-'lacrraqa'

B urore MbI MolI(eM oIIpeAeJII,ITb troJIHoe Ho;rllqegrBo /[1 {oronon, ilpol4BBo-

Ar{Mbrx aa ! cen B ctrel(rpaJlbl{oM I,IHrepnale I A oAnoft p-uacrraqeft AaHIIoIo
ruua p-pacuaAa:

Emax

Nr,: \ S*aKoan.
E#i.

(2)

ItaH nnAuo uB rrprrBeAenuux soplryJl, HaM Heo6xoAl4MO BHarb BeqecrBo'

R noropoM p-Uacruqrr AOJrlnHr,r BoB6y)fiAarb TIepeHHoBcHOe I'I3[yqeHue.

2.Bu6opnpospatlHoloMaTepI'IaJraBfiaIIecTBeI,IBflyIIaTeIIfi

I-Iac uurepecyeT BO3MOIr{}TOCTE IloflyqeHl4fl IIsJIyqeHu.E B- ItOpOTI{OBOJ]}iOBOfi

oO"u"rr- ""ui.rp"r. 
Ecr:ecrseHHo troaroMy nrr6parr, uau6olee ,,poBpaq,ble

B arofi o6ilacrlr seqecrBa. Mtr agecr I{MeeM, tro cytrIecrBy' TOJIbI(O TpI{ Beqe-

crna: LiF, MgF, u caFr. ftpoue [aHHbIx IIO [oHasareJIIO [perIoMJIeHI'ItI crl',Ix

,rrq..*, ,uo6*oqr*o ffi.;;cBeAeHr{fl o6 ux ycrofiql{Bocrl{ uplr o6nyuenrlr p-

qacTI{rIaMI{;xopomoIIBBecTHo,qToMHoII{etrpospaqEl,IeBeIqecTI]a[pI{aToA,I
oKparrrrBarorcfl n repflror uposparrHocrr. B u6l fipuregeHbl peByJItrtlri,I IICCJIe-

lloBarrr'fl p'l[a flpospas,blx npucraJlJro-B- upu aoafieficrBu', 
=a 

Hrlx 4oarr o6'rry-

qeHr{.a arrer(rporraM, ; ;;;p"r;n l,-ZMao^n HorualecrBe 70t4 crL*z. flon ,qei'icr-

;;;;-;"-;;sir;uu 30 nui 1utacrl4,r(a na LiF ronquuofi 2 nt'n' cra,olrlrrc,l co-

Beprrre,Ho ".rporpuio;;";;ar;;r, 
1600-2800 u 1050-1200 A, upouvcra-

u.'olroro 10070'to.rrrxo , oOrr"rw 1200-7600 A' flnacrr{Hma za tfropuctoro

;;";ri;; lonfrnuoft 3,6 ntt, cul,)r{aer trpoaparluoctr no 40-50% ro BceMy

crrer{rnv Me?fitrv fZSO-3OOO A. y nrucrurr*r ru Sropucroro MaIHILI (1 
'5 nn

,or"rririoll y z6oo A uo.sn.n.serc.B- rlI4IpoHa'E Iroiloca trorJlon'\ellrlfl' rAe upo3paq-

Irocrb rra[aer rorrru BABoe. Taxoe *" "uuu"" 
Ea6rroAaerca y 1150-1300 A'

Ipan4a, ecrb yr(aBaHI{fl' qro raxoft s{Sext cHl4)fieHrlfi trpospasHocrl{ olpeAe-

.n.seTCE He3iraqr.rTeJrbrrr,rMr{ trpr.rMeC.rIMII B XpI{CTaJIJIaX. OAUaXO OTCIoAa cJIegy-

;i ;r; ueo6xogulro r,ctroJrbBoBarr, oqeHb rrucrble Marepl{aJlbr u' Bo BctrHoM cJIy-

rrae, cJre,u4Tb Ba I.x rrpogpaquoclrrro. Halo orMerr{TE, sro ecrfl trcfloJrbSoBarr'

i;;;;;;;;;u sr'o +T;' ;;r;B,ocrbro , io **,pu, 4ut-o-oqfi 
3'7't'08 pacrlaAoB

i ilr-rto, (lra nux troJroBl{Ha co.cpegHeft aueprueit l" Maa)' To Jrerxo roAcqu-

,uru, "rto gbaa o6uyverll{fl B 1014 aneHtpouon 6y4er uolyqeHa 3a HeleJlro'

trllMen s BI4Ay qyBcrBureJlbuocru *ut"p'u'on H.. o6;ryueur{ro r{ Heo6xoA[-

MOCTb rrrlJrrrqr4rr BosMOlr{HO 6O,nee KopoTI(OBOJIIIOBOft rpaHI{qbI IIpOnycl(aI{I{'fi'

lmr nrr6rapaervr Sropucrufi lrarsuft s oarec,ue 
'a'T 

yuateli' gtT-u"o Bce )Ite Heo6-

xoAprMo 14ctroJrbSoBaTb MaTepIIaJI BOSMOlnHo MaHcI4MaJIbnofi qucrorbl II' BO BC',I-

RoMcJIyIIae,I(oHTp0JII4poBaTbIIpoBpaqHocTbIIJIa0TI,IHHI{14SjIyqaTeJIflcTeIIe-

"r.* ,lit*"rr, " 
Ori*r,it yr"tpu6r6"eroBoft o6ractra crexrpa ' 

n paftone Irorto-

cbr norJrotrIeHr{-fl orioJro 2600 A.

3. trIonallareJrb npeJloMJreHlrfl {r:opr'rcroro MarHL'l

(Drop4crrrfi Marrruft - ABorr1otrpeJroMJr.Elolqufi ltarepuaJl c pasH1lqeft uo-

*urur"ri"r? nperroMJrerrrr rr tLo - n, = 0,0'1.2 B AJIr{}IHoBo,nnonofi o6nactu cuen-

rpa [17J. ,(nx uac trpeAcraBil.qroT rrrlrepec rrBMepeIII{.E I?0, cAeJIaHIILIeMeTo[oM

;p;;"r. Cyqecrnyer MeroA orrpeAeJre,r4 fi rL Dp\t rIoMoq,I4 IrB^{epeHr,o noa{{u-
oocLAO



ul'rerrra orpalr{eHr.r.a }r nocleAyroruero pacqera rro {opMyfle (DpeHeilfi, oAHar(o
STJrI I{3MEPEHtr{,E, IIO-Btr1AI4MOMY, CI{JIbHO OT'IrOIIE]III OUTU6XAUZ, TAH HAH XOA{-
$uqnenr orpa?r{eur{.fl BaBrrcr,rr or cocro.trHrl.E noBepxHocrr{ I{pr{craJrra. Xoplrrio
tr{3Becr}ro, HarIpL{Mep, qro flprr noJrr{poBHe troBepx}rocm, Hpr{craJrJra {roplrcro_fo JrI{TI4tr lracroJl6r(o I,IBNIeH.flerC.E no cocTaBy BelqecrBa B rroBepxHocrHOM CJrOe,rrro pesr(o naAaer IIpospasHocr-r, o6pa6oranHoft nnacurrHnr{. Irogo6uoe ,porn_
Jrrrercfl, tro-Br{Ar4MoMy, u 4.rr.a_Sroprrc^ro-r-o Marurr.rr. f{re pa6orr,r, [IgJ u'h9],
ci{eJrallr]lile uo orpaH{erritro s o6Jracru 2400-1200 A, UaroriyrqecrBer{Ho orrrtrrq-
Il,te Aalrrrr{e: rax, Ail.s 

^ 
: 2000 A aauepenu,q I18l na 0,04 Bbrrtre, ,eon u [i.gi,

a A,Lfi 1500 A upenr,rueHr{e Aocrr{raet 0,i2.
-^_Io M91'94y-rprr,Mr{ ,o,MepeHr.s cAeJrarrbr s ,,rpoxofi o6racrw cre*rpa or
7056 lo 1216 L (cro4na r4x AaHa s ra6r. 1). paccuorpr{M r{pa,,Ho pegyrr.rarhr
0rrrrx r,r3Mepegg4, B [20]-uauep..Hr{rr cAeJraHr,r AJr.a rpei .rruulalt pryrr{oro cneH_t:pa: 401*6; 5460 u 7065A. flo uo.rryueurhrM AaHHhrN,r rocrpoelra r{rrrepnorrrr-
Ilr.roHrran {opuyna laprr,raua

no : 7,36957 )- 35,B2ll()'" 
-1492,5).

]3u*tlrcneuuble rro aroft {opuyJle Buaqeur,r fl Alrtr npoMe}riyrorrgr,rx AJrr{H BoJrHc roqrrocrbro Ao {0-5 coBrraJrr{ c rraMepenr{ffMrlr.

'I'a6.nuqa I
flo tro lta3HbIM
oII l)eIe,IIeEIrfi Nr

120, BbttllICJIe-
Hrfi no (3)

no IIo paSHbIM
onpeEeJreHIrrrr

iI4DU

5086

4678
4tJ46

2894
.) <t,

2288

18lfi
{780
[751

I,3796 U7 ,201
1,3795 L17,201
i ,3808 t17,20]
1,3836 [17,20]

1,3!48 l2L1
1,402t l21l
1 ,470 (LTO); 1,41
(Sorern)

I ,43tr2 l2ll
1,4397 1217
1,458 (KAO)

1 ,2167 (Ki\O)
J ,473 (I(AO)
1,475 (KAO)
1 ,462(LTO); 1 ,477
(Sorem)

1,4675(LTO)
1,490 (KAO)
1,492 (LTO); I ,519
(Sorem)
1 ,568 (LTO); 1,592
(Sorem)
1 ,622 (LTO); 1 ,621
(Sorem)

{,3780
1,3792
1,3807
1 ,3838

1,3952
1,4022
1,4096

1.,4337
1",4401,

7,4432

1725
1,67 L

L62T

1 610

I,446,1
I ,453r
r,4623
1,4626

1,4678
1",4882
7,504,9

1,6027

7,6927

1,582

Ltt93
1440

B l21l npr{BeAerrr,r arraarer{r{.8 hs u rls AJr.s qerr,rpex AJrr{H BoJrrr B y.rrr,rpa{uo-
nerorori o6nacrr'r clex'rpa; rraMepeHr{.a 6r,r"nu c4enarr6r crretlrraJrbrro ,qJr.rr r{orr-
crpyrrp oB a Hr.rfi ,qts ynpeJr oNrJl.Erou{r{x [pr4BM rlrna pourona 

.

,(anr,rue, s o6,nacrrl 1750-1490 A ur,r pacno.{araeM r,r3}repe}p{rrMr4, rrpoBe-
{e^rljlr,rrlr n ,ra6opa:ropr,rra I{pnrucxofi actpo$lrauuecxori o6cepraroprar4' AIJcccP B. rony6ou npu yqacrr.{r.r f. r. cugbpoaa. Ilpoapauuar rrJracrrr,Ha r{a
$ropucroro l,rarrrr4.s pacrroJraraJracb rrar{Jlourro H rraAarou{eMy flyqxy Jry.reii sa
IqeJrblo Baxvyr{Horo ,cre.Hrporpa{a .(cDC-s ,az (4lr$paxqr4or{rra.a-peuerxa _H :

= 
3 oo u 7200 ru,mplnat).9acrr, .rryver? or rrreJrr{ [poxoAr.rJra na4 u.rracrr,rnxorl.

B cnex'rpe rroJroBr{HHu cneHTpaJIb}rr,rx ;rnnuri 6r,rru cueutrerr},r Apyr orHocr4TeJrb-
rro Apyra BcJIeAcrBlre rrperloMJIerrl4fl B rrJracrr4rrxe. flo BeJrr4rrtrrue cMeu{eg}I_q, Brrarr
TOJrU{[I]ry rrJlacrl,llrKl{ r{ yroJl ee Ear{JroHa, Mo}I{HO OrrpeAeJILrrB rroxaSareJrr, rpe-
Jror,rJrerrrr.fr, To.rrocTb lramepeuurl 6rr"rra uenr,rcoxofi z oqelreEa n -l-0,01,

HaHoueq,.uhr paclorraraeM AaHrrbrMr{ r{BMepeHrrfi {rapr.mr soremf@panrlnr),
B];-rflycHarolllefi npucra;rnr,r {ropracroro Marrrr4rr, rlr r4sMepegrrflNru, rpoBeAeH}rri-
ura n Jla6oparopr{r{ rexr-rorrorr4rrecnofi otrrr{x}r n Mapcere (r na6oparopry ftor-
l,flr.recHor] acrpoHoMr.rr{) *. x{ero4raHa lrBMepeHnrt; n upnaueErroN,r crreKrpe oIIpe-
*-3rI{ Aurr"ta 6rr,nt uau coo6rqensr Aor{ropor{ M. f{erairrerr, Ba qrorrpr,rfiocr,r]r eyy 6.rraro-

Iaplrocrr).

22lt

),, i\ ??e, B6IHI{CJr0-
unn no 13y



Plrc. 1. Xog noraaaterfl npeJIoMJIeEEff
ifropucroro MarHI{E

Crrournaq fipuBas - rto $opt'l]:re (3)'

r - no [1?] i 1201, 2 - no [21], 3 - uBMc'

penrrrr B I{AO, 4-llsMepeHrlfl B LT0'
5 - EaIIEbte $uPtrttI Sorcm

,/ooo 2000 2t00 .r000 ,7t00 4000 4f00 fo00 2,

EeJr.sJlrrcr, yIJIOBbIe paccTo.EIIIIfl MelI{Ay oTAeJIE'HbIN{II cflel(TpaJIbIILIMII JIIIEI{flMII'
qTo troSBOJI'IJIO OnpeAeJIITT|L n,I{cxoArl II3 IISRecTHLIX SUaaleHuI',l AJITI AJIIIHIIOBOJI-

HoBori o6nactr,r clel{rpa'
i\{r,r pacnonaraeM, Tar{r{Nf o6pa3oM, AOCrAroqHLlM Ko;1usecrtsoM I{SMepeHUI(

rroHaBareJrfl rrpeJroMJrelrvfl. tr4cx-olfl I4B AaHHEIx, [pllBeAe]IHIix B [20] u [21]'
6r,r.na paccunrana r4HTep[oJrfrl].roHr1afl {opMyna Iaprlrana, ilpI4HI'IMaJIOcb BHa-

;;rr;.'t; : {050 A (o6tacrr, Mar(cr,rMyMa norocbl rlorrrolqerll{a $toplrcroro
Marrrr.rfl)

nt:1,3657 + 54,271(?u -1050).
(3)

llzg ula. Hpr,tucnoft o6cepnaroprar'r, r. LVII

Ha prac, t lpe4crarneur,r yItaBaHIIbIe B ra611. t raa'r'repenUr're sHatIeHI{fI;

crrJrorlrHatl HpIIBa.fl Aaer xoA IIoHaBareJI-rI IIpeJIoNIJIeHI{fl IIo (3)' B uocleAr'relr

croJr6rle ra6;. { [pIItseAeHLI BLIsucileHHbIe ,,o (3) slIaqeullfl AJIfl coorBercrBylo-
q,I{x AJII{H BOJII{. I{aH BL{AIIM, DI{CnepI{MeIITaJILHbIe SIIaqeIII{[ I(OBOJIE'I{O XOpO-

mo JlolrtaTcq Ha r{rrTeprroJr.Er{r{or,rHyro }rprlByIO, paSBe TOJIbKO R O6JIacTu Itopo-

* fS0O A a,ruro.{xu Jre}rrar rrecxoJrbno HI,I}I{e. BoSlrol*ro, B arofi o6nacur yxe
CI(a BLIB a eTC.E B JII{'IHI{0 nO JI O CbI IIO IJI Oq,eHI{fl '

4. Pac'rer EMIIO0I'IIi I'I3ilyqarerfl MgF2 no cfler(Tpy

IloJIyuenr.rr,re no (3) Brraqerrr{fl rroHasareJLfl IrpeJrOMJIeHrr.s AJJfl {tOpucroro
MaTHI,LE 6LIJII4 I'rcrrorlr,soBaHlr [rr.E pacrlera [o {opMyile (!) B^acupegeJrellur. Bbr-

;;;;;;;";oB 1y'r rro cilexrpy B r{rrrepBaJre a.nnn BoJI}r 4000-1200 A sa 7 cen

;;;? t; ua 1 p-uacrrqy. Pe,yrr,'a'ri rpI{BeAeHr'I B ra6r' 2n nap\rc' 2'

7Ia erofi ra6Jl14rlr,r oJreAyeT, qro oCrrOBrra.fl AOJIfl U3JIyqeHl4.fi IIOJIyqaeTc.E 3a

c.rer- ugororra Yeo; I,IBoro; Srso gaer or 4o7o A;n.a o6nactu y 11000 A uo 6o/o

y 1200 A." Ouar.r-recrilrfi culrc.n BeJrrlqrlrr, rIpeAcraBJieHIrLIx B Ta6il. 2, cleg-yroqrafi:

n"" "?""rr" SSOO A uneeu BbrxoA O,bL 6om/cer.A na oAHy qacrl'rqy. 3ro ana-
qr{r, q,fo B r4HrepBarre 100 A B r{a}r{Ayro. cer{yHAy 6yget BLIxoIIrrrL l {otou unu

sa 100 cet o\utt,lrorou B IrIIrepBaJJe 1 A.
Hax 6r,t;no yxuru*ro B rr. 3, B nopornoBOJrHOBOfi O6IacrI4 Crle6rpa I{MeeTc.E

rrer(oropafl IreyBepelIHocrl B xo[e IoRaBareJLq [peJIoI{J]eHIrfl' ECIu Atts7276 A'

rrprrg.sTr, IIBMepeI{HyJ.o BSJII{TIIII:1y n : 
^1,622 

nUeCro B6IrIICISIII{Ofi nO {Op-
nryre (3) n : l-,693,-orJrr{qarcqylocfl IIa 0,07, vmrila 4o/a, 3ro IIpIIBoAI'Ir It cHII-

/f,oo

qrq



405
404
40J
402
qo/

Pnc. 2, Pacupege;rerlre rraJry-
qeEr.rE r.rcToqEr.rRa rro cIIeHTpy lrl
t[oronon Blcen, B r.rnTepBaJre
1 A gra oguoir p-uacruqu
BepxEs.s }(pr.rBas - AJIfi u3orofla Y00,
IItrRrrEfi 

-AnE uaorona Sreo. HpyBoH
c roqnort - 3Haqeutre Nr2rr, coorner-
c1'Byloqec rl3MellcnHoMy tt : 1,622/200 /6002000 2f[0 ,/000 Jf001,

ffierrrrc aEaqeHu.E ,l[1 nprMeprro Ha 8%0 @r 717,4[o 108,8). ,(.ra 1300 A seros-
Eocrr B troftaaarsile trpeJroMJren[.r B 0,05 upunogtrr N HerosEocrrr B otrpe4eJre-
Etrtr y'y'r Bcero Jrr,rmB s 2o/o . Tanru o6paBoM, Mbr MoEreM trptrrrfiTb AJr.E aEeprerrr-
qecfioIo pacqeTa trsJlyqaTerfi IIB dToptrcToro MaIEtr.E BHaqeEue Iror(aBaTeJr.E
trpenoMJleEtrfi B coorBercrBtrrr c (3) c BogMolrtrrofr trorDemEoorbro B o6racrr
1300-1200 A. or Bls (y {300 L) ai tOoto (y 1200 A).

upuBeAernrre s ra6[. 2 serusnrrr rre yqr,rrbrBaror trpospaquocrtr trJracrrlrr-
ntr $roprcroro Marrrrrn. Crporo roBop.E, Ee;6xoAtrMo anirr upoapaurocrb r(ou-
npeTEOfr Unacrnqx.tr, trocr(oJrbKy ora rrpoBpaqEocrb 3aBtrctrT or rexrroJrortrtr
o6pa6orxr troBepxuocreft r,r or sffcrorri^Mareprroa. Oguaro AJr.E oprerrrupo-
BOSrrrIX paoqeroD rrptrMeu BeJrEquEy Hpospaquogrrr rro u6l, f,{e ,{aEEEro trpr-
BoAerrbr, AJrB rrJracrtrEr(tr ?oJrqtrnofr. 7,.5 *,n.

Y80f.no

7 ,20
9 ,56

13,1
{9,6
30,7

0 ,33
0,45
0,62
0 ,94
L,57

1800
1500
i400
1300
L2t6
1200

39 ,7
6t,7
7 4,0
91 ,5

108 ,8
L27,0

2,05
3,56
416
612
7,0
8,3

'lla'rryvenue.{oronor 
rpotrcxoArrr B trpeAeJrax AJrurrbr trpo6era B-s.rrexrpo-

ToI B cpeAe. .{.rrx Sroplrcroro Marunx Cpe4uax AJrtrEa upo6era iocrasrfler
7r3 un trpfi cpeAHeM auaqeutrE aueprztr uacrzq, paBEoM 

'E"o : I Mee.
llprueu troJrEyro. roJrqtrEy trJracrtrEnE t 4r3 atu, Ior4a Ee66xoAtrMo yrrecrb

EorJroqelltre [34yrreEr,1.E B ocraBmeftcfl qacr[, paBEofi 3 nn, B ra6.rr. 3 upzae-
A9EbI pesyJrbrarEl Tar(OrO Co.BepmerrEo optreHrtrpoBoqEoro. yqera trorroqeEE.E
Firfi AJrUE BoJrH B trpeAerrax 1200-3000 A. Slecr Bo BropoM cro;r6qe gauri
paccqf,Tauubre Bgruq1ubr trpotrycxarrtrE EJrrr roJrqtrg.br g efiL c ECtroJrbBoB&:
EEoM rrpuBeAerrnoro s U6l rpa{rxa ,qna Sropncroro MarHEa. B rperreu cror6-

'Ia6.nn11a 2

Ta6ruqa 3

flponycxa-
r{r{e EJIE TOJr-
rquuu 3 xm

IJponycHa-
HIlE EJIE TOJI.
uqlrurr 3 nx



r{e - BBrxoA {oloEoB y'y'1 c }lreToM BeJrrqrH ra6fi, 2IJrff cyMMapEoro rsryqs-
Eua,.c.ucTe-I4u Srl9.-*.Y00 aa L cQnEa p-uacurqy ua I A.

,{c5o4n 4s, AaHErrx arofi ta6nrarltrrr Mo?r(r1o paccrrtrTaTB reo6xolquyro afi-
TEBHocrb irpenapara ArrE troryqerru.E orJpeAeJreuuoro qucra cqeroB @0Y s nor-
npeTHoM ctrer(TpoMerpe.- 

flpurrreu n xiqecrse uoxoArroro npetrapar ar(ruBuocrs:m a ! nnnpu, garoqgt
3,6.107 p-pacua4on sL cen.na c$epy n4ncrep,aguara. Ha oAEtr crepa4trar
trprrxoAtrrc.E 2,86.100 p-pacna4on t ! cen.

,(.nr yuacrxa crenrpa y 3500 A-c yverou AaHEErx ra6n,2 uofiyqaeM qrcilo
Sotonon 2,86.104 lra crepaAuan .1 A. Ilycrr ctrer(rpoMerp lrMeer orrrocr.rreJrbuoe
orBepcrlre 1 : 10 (0,01 cmepad). Ecn:l ucTorrrrux paprrelraraercfr. Ba nxo4uofi
q,eJrbrc, ro Ha pemerxy 6yler traAarb 286 Sornou,/cen,A.. flycrb paaMepbr.Etrorr-
Er{r(a rar(oBbr, qro ou sariorHaer BxoA}ryro qeJrb rrrupfiriofi I nn. flpn yaxoft
orrxoguofi qeun (0,05 a,m) ero Aaer rrrnpuuy cuer(rpaJrbuoro rrurepBaJra AJ[ :: 10 A uptr Arrcuep cvn l0 A./dun,. Torga troron $orouon cocraBrrr 2860 n I cen.
flpu o6qeft eS{exrunnocrr,r pemerxr u (DgV a 0,01 {oroyuuorxtrreJrB 6yner
AaBarb 29 unnlcen.
' Ar" yqacrra Merr(Ay '1,200 u 3000 A srcJro rrMtryrrrcoB 6ygor r 3 paaa 6om-

me.'Ec;rr BBET6 lrcroquun p-uacruq c afiTtrBuocrrro l0 'Jnnropu, sro RonugecT-
Bo r{MtryJrbcoB yBeJruqutcs s 10 pas, qro, tro-BtrAr,rMoMy,.6yger BtroJrEe Aocra-
roqHo, sto6rr o6ectrequrB HaAe)fiEyro xarn6porxy,apllfigpq;'ri,':.; r.' . ;

' , 'B , aaxrloqerlre Brrpax(aro cBoro, 6taro4apxocrs JI:',,B:,.,Ipauuqrouy "u
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Tou LYII, 1977 r.

UHTEPOEPEHIIUOHHO-OA3OBE Iff NIETOil
USMEPEHUfl TYIIEBbIX CHOPOCTEfr

flpegnomen rtontrit lrerog r4ccJreAoBanr'rfi flyrreBbrx cropoctetYr o a:ruoc{epe Co.rrnqa.

OH 6aarapyercrr Ha rraMepenlrr.r ([aarr unrepQepcnqlronuoii fiaprlrEbr AByxlyseBoro rIETep'

ScpoMerpa Marlncnrcona npl.r tlnxcr.rposassol:i pasEocrr{ xoga .nyuerl.

,(oxaaauo rfynganeuranr,Eoe AJrfi ItraHtoro McroAa cnortcrso npoflopql,rouaJlr,Hocrrr ]r3-
gerregrrf rlaalr cueuleru{rc (r{eHTpa rrrrtecrr.r)) cnexrpatrnoii JTTIEI{I,I. To'ruoctr, MeroAa cyflIe-

crtrerrgo 3aBrrcr.rr or rraqecrBa rrpcABaprrreJrr,uofi Slr,rr,tpaqrm L{ccJreAyeuoIl runuu. Oqeu-

I(a MeroAa rro fiprrreprru curuan/ruyn yxa3blBacr Ha BoBMolr{HbIi,i nmuxparnrrfi nlrurpnm a
forruocrr.r r,raMeperrrdrr. Nlcrog upr,rrqr,rfir{aJrbno orflr.rqacrcfi or I{Jraccl'lqecfioro ll orr{pbrBaer

IroBbre Bo3llloltuocrr.r B rtccJreAoBaHLrflx Rr;renni'i, fiporlcxoAtlil{I'Ix na Co.nnqe.

INTERFERENCE-PHASE X,IETI]OD OF THE RAY VELOCITY i\{EASURE-
I,IIINTS IN THE SOI,AR ATMOSPHERE, by S. M. Gorslty, V. P. Lebedeu.- ThE PTO'

posed interfercnce-phase method oI investigation of ray velocitics is based on phase mea-

surement of the interfcrencc picture of trvo-beam interferometer at the fixed propagation

rl i ffcrence.
The fundamental ior thc givel method property of the phase variation proportional

to theshiltof <the center o[ gravity) of spectral line is proved. The estimation of the met-

hocl over the signal-to-noise rclation points to the possibility of five{old gain in the ac-

curacy of measurements. The method diifers in principle {rom the classical one and opens

nov possibility in the investigations of the solar phenomena.

O6qenpranarrllfi 6010a.11e6rpusec11rft netoA IIsMepeHILfI flyqeBblx cfiopoC-
rei.i u uarur{Turlx rro;Ieft I{MeeT oAHy 9C96eHHOCTL, HOTOpa.E O6beAuu,ser SCe

coBpeMelrr{ble MarHgTo1pa$rr s oAulr I(JIacc npu6opon. Ona aax,nrosaeTo.E B ToM,
qro arra,rrlra r{BJryseHprff upor{3BoAl{Tcfl B trJlocHocrlr I,ISo6pamelrr{rr ctrer{Tpa I{c-
cJreAyeMoro r{croqrrl{Ha, i. e. n {oxanruofi rIJIocHocrII HaMepbr crlel{Tporpa{a.
B 6o",rr,rur.rncrBe trpr,r6opoB aror arlaJrr{B orpauuqrlBaerc.E cpaBIreHIaeM I{HTOH-

cr{Br.rocreft yBnrrx cltexrpaJlr,}rbrx ysacrnoB, rIpeABapIlTeJrr,}Io Br,r[eJleH]Ir,Ix
B r(pr,rJrr,-rrx Marrrrrroar(TrrBr.roft Jrr{Hr{rr. OrAerlHr,re ycrpoficrBa orJIIlqaIorc.E
cuoCo6arr.ru MoAyJLEIII{I{ trorrflpIrBaqlrlr CBera t1-6] I{ MeroAaMI{ o6pa6orxu u pe-

rr{crpar{r{!r [ptrHflTr,rx crrrrraJroB t7-10]. Halrlr paccMarpl{Baerc.s BoBMo)I{Hocrb

trocrpoeHr{.a r{BMeprrreJrefi ;ryvenrrx cxopocrefi, ocHoBa}IHr,rx Ha aHaJII4Se r'IH-

rep{epeHr{uogrrofi Haprr{r{br rrccJreAyeMoft crlenrpaJIbIIofi tlluuu, roJryqeHHofi
c roMoqllo AByxIyseBoro HlIrep$epoMerpa Mafixenr,coHa. CMeqeHI{Io crex-
Tpa.[brroii .rrrrrn B aroM cJryqae coorBercrByer LTBMeHeHI{e_ nepuoAa I'rHTep{e.-

p-o rpa lntr,r, qro trpE {r,Ixcltp osanHo ft p a BII0 CrI{ xo [a uHrep 6epllp yrcIql{ x JIy:e.tr

erorino o6uapyxrlrtb tro uiMeHeHulo 
-SaBLr 

untep$epenql{oHHofi KaprlIHLr [11'
l2l. B I{Erep{epeHI{I{oHIIo-d)aBoBoM Meroge aHaJII{3 uaflyrlerll{.a (I'ramepeuue

dtaar,l r.trtep$epeuquounoft HapruHLI) upono4urcr n rJlocfiocrlI corpfl)r(eHllol4
uo @ypre c^{oxanuuoft unocxoctt,rc I(aMepbI ctrel(rpolpa{a. B aroM trpIIHItrI{-

trnaJrbHoe oTJII{qtre paccMaTpI{BaeMoro MeToAa oT yIIOM.EHyTLIX BbIItre.



Taxralr o6paaou, trsMepeulre nyrleBblx cnopocret rntep![epeuquonuo-Sa"

QOBITM MerOAoM cBognrc.s H otrpegeJreuuro {aarr uurep{epeuquounofi Raprtr-

rir, sarrofi na (fuxcnposauuofi paaHocrrt xoga nyueft a unrep{epoMerpe'

$ 1. Cnoilcrna $aer,I uureptfepeuquouuoii KaprlrHhr

tr4nrep$epenqlroHrlafi (aprr4Ha B I\ByXJryqenou rautepsepoMerpe onrrcblBaerctl
,SynHqr,refi",L(A), npe4ctanrrroqefi 3aBI4.cI{l\'Iocrb Bg;II'IaII4HLI cBeroBoro lloro11a

.I or paanorr', *oltt'riy'refi A 113]' B Sypr'e-cneHrpocltonl4r{ {yuHqrar-'/ (A)'

orrrcbrBarorUarr larrrepSbporpu*ryi ,rpae, $ynTlaneurarlbllyrc polr,. IIo ueft

BLIqI{CJITIIOT CneKTp UCTOTIHI'IHa'

flepeuenuan cocraBJrflrorqan syuHqrall -I (A) cnraaHa co creHrpoM u3ilyqe-

rrun E (o) xoclrnycur,ru Syple-npeo6paeonaHl'Iell

J (A) : .ro + "z (a), (1)

IAE

.7(^) : B (o) cos ZtoLdo,

7 (A) : | ,E6 | cos l2noL f arctg (F,blF"b)1, (5)

rAe
6
tl

,F"u : .l b (o') sin Zxa L,do,

-r
f.u : .l b (o) cos 2ro L,do,

lr,l : lrflTF|,.
Tarulr o6paaolr, orlr6aroulax y3r(otrorloolloIo CuIlIaJIa (3)- trpeAcraBJlfler

co6ofi rrno4yrri {ypse-rpaucdtopuaurl,r I{o'rypa cre*rpaJlbllopl ,,uHu,,. AI.E
opunrr""a*ofi peaiuaar{ru Meroaa 6yget rai*uo, vro6r'r aM[JII{TyAa rlepe-

ueuuoft cocraBJr.srcrqeft cyrqecrnerrHo orJrllqaJlacb oT IIyJIfl. tr{a o6ulrax coo6-

parxenrafi crreAyer, o"o 4ru upo9r9fi, Hanpl{Mep .nopenqonoit unu raycconofi,

,lr;p;;it io1 u*"""tytra I F 1n) l 6yget uepeuenuofi npu nu6ope [ocrarorlHo
*aioft paarocrn *ogu A < 1i6o',-r4e 0o-- uI{pI{Ha crre*rpaJlb,ofi nr'tnlrr'r'

Pacclrorpuru Br,rpalrieHrre gnx $aalr, a r{MeH}IO ee nlr$opuarl4BHyl0 qacTb,

,(la roro sro6rr orpaSr,rrr, BaBr{crrMocrb !, (A) or tfopul,I ItoHrypa JIIIHIIII, BBe-
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(2)i
Jo - [OCTOflIIHafl COcTaBJIflIOqaE, 6 : tl]u * BoJIHOBOO qI{CJIO'

flo4 B (o.) a4ecs rr Hrrlne lrrr 6y4eM noApasyMeBarlr KoHryp ot4enr,nofi cnex-

r:pa;rr,uoii JII{HI{II. IIIuplrua cfiexrpaJIbH^oit trunlz:,r. rlaflyqeufi.tr I{JrI'I IIorJIolqeHl{fl

BerqeCTBa, HaX upanU.tro, COCTaBJLEeI t0-3-10-5 O'r CpeglIeIO BOJIHOBOIO qUC-

,u oo. BygeM "irruru, 
rrro o0 ,BJrflerc, (rlerrrpoM Tfl)I{ecrl{)) cnertpanrrrofi

rrJrorrrocrll uBIyqeHr,rx B (o'), ;1o*eAure"o Ao IIeII6ABII]I1]Ioro na6nro4atelR'*'"8^;;;; 
;;;i;7 (A) yuo'6uo rpeAcraBr{rb Har( yar(orrorlocHufi curuan [14]

.7 (A) : / (A) cos rP (A), (3)

r.Ae _4 (A) - oru6aroulaa, a !, (A) - $aaa yaxoroJlocHofo cItrIIaJIa.

rDyuxquu ,4 (A) u U (A) ygo6uo rrHreprperrrpoBarb cJre[yrcIql{M o6paaou.

Ilycrr, b (o) onuctrraer r[op,lry cneHTpaJrr;rroft trtttrtru co cpeAril4M o0, TOIIa

B (o) : b (o - oo). (t)

J.Io4Craurn (4) n (2), trocJre saMeHbr uepenenuofi I{ IIe6oJIEIIII{x rpl{Tolro-

*rrp""fr"*nr-"iirjoopuronaulrfi iloJryqaeM nosgfi BIu Barll{crr Synxqull -7 (A):



leM cJre[yrcqre o6oana.reurx {aau:
,1, {A, o, b (o)} - arctg (F,bllt"b). (6}
Orueuru, arro trpu MaJrbrx BHaqeHr{.sx paarrocTr{ xoga A ( l/6o coorHorrre-

nne (6) flepexoAlrr B BbIpa]IieHpre Errrr BoJruoBoro qr,rcra (r{eHrpa r.[r]fiecrr4)>
crrexrpaJrr,r{ofi ;rlruura b (o) oruocrrreJrr,Ho roqxlr o0:

7
\ oD (o) r/o

,)

,1,{A, o', b (o) } x *- .

f bto\ao
-J-

. IIpu 6o.rree u.srHoM ycrroBr,ru L 11126o coorHorrreHtre AJr.E Saarr uurep-
{epeuquouuoft naptrrurr (6) u nupaxreuue gna BoJruoBoro qr{cJra (r{egrpa rfl-
,r(ecrrrD crreHrpaJrr,Hoit tur.nu (7) o6la4aror qerbrpbr{fl o6q,ulru csoficrsai\.ru;

a) {aaa He BaBr,rcr{r or aMmrr{ryAbr cflenrpa,

(Ba)

trptrBoAr{T
cMeqeHrrs

Q {Ar; o; b (o)} : Q {Aoi o; ab (o));

6) crrreqenue ctrefiTpaJlrnoft nlrnral{ ro oclr BoJrHoBbrx rlrrceJr
K rraMeHerrr{K) BeJrr(qrrHrr {aarr, npotropq[ouaJrr,HoMy BeJIuqLrHe
,IvtlIttv,

Q {Ar; o; b (o - u)) = rp {Aoi o; b (o)} * ku,

r4e k: 2nL,o - arrtraparua.E KoHcraHra;

(86)

n) upra rraMerreHr{u uacrura6a orcrrera BoJrHoBbrx qucer Ha Berus[Ey @r,
T. e. trpu ((Clr{aTI4tIr)) I{JII{ (pacT.A}HeHI{I,I)) ItoHTypa JIyI]dttId b (O) oruoCuTeJrbHo
oo, {aaa He Mer.sercn, T. e. c[paBeAJrIrBo paBeucrBo

Q {Ao; o; b (ao)} : e {Ao; ola; b (o)}; (Bs)

_ r) 4aa crMMerpr{qHoro fioHrypa b (o') neaanucraMo or ero {opr,mr tr utrpr{Hbr;
{aaa panua uylro

Q {Ao; olq;b (o)} :0 upu b (o') : b (- o) n at'\. (S"}
B sacrHocl'u, c yqeronr cnoficrna (86) nrlpameHue (5) Molr{}ro upeAcraB},rrb.
B r(oMtraKTHOM BI,IAe:

.f (A) : I Fo I cos Q {Ao; o; B (o)}.

.(rnxrerurn usryqalou1ux Macc [poflBJ].Erorc.rr B AorrJrepoBor{oM cMeqeur{rr
cneHTpaJrr,Ifi,rx tl.ruuft. [,IarHlrrnr,re rroJ]fl B o6.rracrn lrarryueulr.a Br;r3rrBaroT ee
troJr.flprraaql'rro, Ho?opafl npl{ coorBeTcTByroqe}r alraJrr{Be Moir{eT 6r,15 raHrle,
CBEAEHA K CMEqEIII,IIO (qEI,ITPA T,gE{ECTI,I) CIIEI(TPAJII,HOIO PACNPEAEJIEHI,Ifl,
B (o). C.rreAonare.rrbI{o, r{BMepenlra Saar,rlrrrrep{epenqr.lonuofi Haprr{Hr,r Mo}r{Ho,
paccllarplztBarb HaK cuoco6I{SMepeHrr.rl ;rryqeBblx cxopocrefi r.r MarHrrrr{brx uo.nefi
I{CTOqHr{Ha uo elo r.ISJryqeHuro.

He nganaxcr a uplr6opHyro peaJrrr,aqr.ro MeroAa, npoarraJrr{BrrpyeM BoB-.
MOinHoCTr, r4sMepeHrrf JryqeBbrx cxopocrefi r.rcroqHuHa. Ilycrr, toxoaulufica
r{crorrur{r( ttaflyqaer cBer co ctrer{rparrE,HbrM cocraBou B (o.) : Ab (o. - ou),
RoropoMy coorBercrByer {aaa e {Ao; o; Ab (o' - oo)} :2nL.sor. Tor ;rie
I{CTOqr{rrx, 4wrmyrqufic.E orrrocr{re.uuro ua6;rroAareJr.E c nyuenofi cxopocrr,ro
ut { c,4aer ua6lroAaeurrfi ctrexrp B t(l + urlc) ol, eMy coorBercrnyei {asa,

Q {Ao; o; Ab[(l t urlc) o - osl] :2nLqo, (1 - urlc), (10)

r. e. rr3llrepeHl{e cABura {aarr rnurepSepenquonuofi Haprrlr}rbr tro8Bor.seT HaM'
otrpeAeJrrrrr, ilyqetsyrc cxopocTb ucrorrHr.lKa u3ryqelrl{fl. cooruoruenue (10).
crlpaBeAJIr{BO, egJrlL Mhr OrpaHr{rruBaeMc.fi HJraccor{ cfl MMeTpuqHr,Ix cneHTpaJIb-
Itr,rx .nuultfi, AJr.E Koropbrx BcerAa BbrrroJrlr.serc n b (o) -- b (- o), ouo troryqs--
I{o EyTeM rrocJleAoBareJrr,Horo npr{MeHeHrrn cnoficrn (8, a-r).
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IlO-suAultoilIy, upl4l{fltoe oIpaHI{qeIMe He flBilfieTCrI OqeH}' }I{eCTI(I{M, TaI{

I(aI( Bce IIBBe0THI,Ie MexaHI,ISMbI YIIIIPEIIIIE CIEHTPAJIE,HI,IX J]I,IHI{fi' HANPI,{MEP

lIonJIepoBcr(oe ylnlrpeHlre [15], y-,p"t''", cBflsa.FIHoe c .a$r[entort'r 
IIIrapxa

fi6i; fi;p;lrue, o6yc.rroBIIeHHoe I{x coBMecrHr,ru gefi crnneu [1 7], HeBaBI'IcI{Mo or

-BeII,ITILIHLI BfiJIaAa lrc6oro I{3 HI'LK He HapymarcT cI{MIlIeTpI{r4 JruH\rIt' Cnoficrny

(8r) rre trporuBopeqar I{sMeHeHIIfI I(oHTypa 11r6vrurl ecJII4 6HI'I [poxoA'flr B paM-

.ttai coxpiueHu; cuMMerpl{rr KoHryP&, r. e. sBoJIIoTII{oHI'rpylotrIee Bo BpeMeEI'I

pacnpeAeJleHl{eBHJIaAOBpaSIuqHblxMexaHI{SMoByIxIIpeHVfiIIeBJII{.geTHa
:peayrrrar I,IBMepeHi'r,rI ryqeBllx cnopocrefi'- 

iTecrorbr(o cJrolr(Hee cHJraAbrBaercr cr{Tyarl*fl rrpv yqere ylxupeHrr.E JIITHI{tr

raa cqer .flBJlelluft Typ6yreHTr.rocrr{ Brryrpl{ ucrotlHuna. Blrxpenlre rloro}tl{ BHyr-

Dr.I UCTOSHUKa, I(aK IIpaBI{JIO, npIIBOAflT I( fIOflBJIeHIIIO acl{MMeTptlu ilutll,lt'
;';;";;";;;;" ifOy ,rupy-u"rru ncrreAcrBlre HeBbInoIIIIeHr{n ycrloBl{.a (8").

tr4rar, MbI IIOHaBaJIlr, utO tlurepdlepeul(IlolIH6-+a3ont,tfi lrerog IIoBBOJIfleT

oIIpeAeJILITb JryareBylo cHopocTb lrcToarlrl{Ha I,ISJIyaIeHu-E Ha OcI{OBe I{SMepeHI'Itr

.r[aar,r raurep{epeuquoulroft HapruIIbr aroro lIaJIytls11'u'

$ 2. OrnoureHlle cllrual/tuYrt

cpanuuu reneprr uu.reprfepeuquouuo-cfaaonr,rfi ruerog 
-c 

nu$sepeHlIllarlb-
:IIr,rM MeToAoM I4ISMepeHIIfl cMelllellufl cneHTpaJIbHOu JII{HLII{ C [ByM',s TI4IIaMI{

$oroupuenHr{noB. It uepnorlry rrrrry orrroc.BTc.s rar( }IaBLIBaeMr,Ie HBaHroB},Ie

ipruonl""r: Sotoenelteitrr, rlotoarler(rpolrFllle yNIIIoII{Irrenu, dloroqr{oAbl'

aG)

ao

l;l(e6)

06ood
-V.racTor cfier(Tpa C ycnoruOft nranr,reft [OrJIou{eHIIE TpeyroJILEOro upOtprarr
.loo 

- cpu[ree BoJrHoBoe qr{cJro JrI.rHLrr{, 6o - mupuna rr,vqrrtr, Bo - 
ypoBeHb HerlpepblBHoro cfiel{Tpa,

Do - B (oo) 
- ranrencuBHocrD B rleHrpe Jrr.rHr4u. a) ycroBHa.E pa3Merr{a crrel{Tpa ErE MarHurorpaoa'

Cseroaofi [orot(, floflaAarolqufi Ha (DAy, npoflopqrroHaJleE nJrotrIaAH yqacrka B cueHTpaJrbHoM r{HTepBa'

-Je a; 6) ycJroBHa.E pa3Merfia clerrpa AIfi qErepOepeHqHoIIHoIo 6asoMerpa. Cserosofi IIoroK, floflaAalo'

tu,ufi rra @EV, npouopqrroHaJrerr ilnoqaAr{ yqacrHa B cneHTpaJIbHoM r4r{TepBaJle B

' Hax trBBecrHo, cpegnuft KBaApar HatrprffieHr{.E ItryMoB @3V upouopqlro-
.lraJIeH Berrraquue uocToflIrlloft cocTaBJlflIolqefi Sorotona Io n mtrpuue IIoJIocbI

.Jrpotrycr(auun Lf ItB] uocreRyroq,rx arexrprqecxlrx {IrJrE'rpoB

ii? : A^IoLl' (1 t)

,,(,na rennoBblx IIpI{eMHuKOB Berrraqv:r.a u2 He SaBIICI{T OT ypOBHff troCTO.EHI{ofi

TSACBETI(II:

ul: A,Lf . (12)

j:3,qecr An n A* - Roa${uqueHrbr trpotropr{EonaJlbrroc{u [tB], aasucflq,rre or
Hoggperrroro rr[tra {oro4erexropa. SAecb I{ B AaJlblrefime:rt un4enc ((K)) orHo-
,cfrrcfr It I(BaHToBrIM trptreMuu6aM, a (TD - H TetrJIoBbrM. Bygerrt cqIITaTb' qTo

,Otrrtrqeoxl4e CxeMbI MaIIIIIroMerpa u lIurep{epenquounoro {aBoMerpa uAeE-

"Trirrubr BrrJrorb Ao trJrooxocru uao6pax{eurr.E B ctrenrporpa{e. PaccuorpllM Ta-

HyIO ftJIaCCtrqecHyIO OxeMy MafEIIToMerpa: ABe qeJII4 BbIpeBaIoT yrlacrKtr B

r(prrJrb.ffx trrurlntr oo cleRrpaJIbHbIM trIrrepBalroM a, Ha pucyllxe ycJIoBHo 11306-

pamerl yqacrolt uccne[yeMofr. tlanrln. flpouegmllft uepea IqeJIII cBer paBAeJIb-

rgo trOAaerc.E IIa trplleMgble trJIoI{aAKI{ ,qByx {otogetexropoB' Ay1ff Bbl6paHHoft
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TpeyroJrr,Hofi uogeru cleHrpaJrr,lrofi lunura Sororoxn JreBoro t1_) n trpaBoro
(1*) {oroupr{eMHnxoB Moirrrro Bbrpa3r.rrr, cfle[yrcqr{M coorrromeuueM:

I * - tt [(4. - 'j') )o -F B (oo) opl,- L\ " z I - 
,_t

rge k- qyBcrBr{reJr6Hocr}, Soronplrenrur.rxa; |"j : Elo" - cMeqeur{e crrex-
rpanruofi Jrr{Hr{H, trpl{Be,qeHHoe fi ee rxrrprlHe; E - a6couroruoe cMerqeHrre
cuexrpaJrr,Hoft nr.rnur.

Paauo^cru Sororoxon I* u I- nponopqrrolraJrr,Ha cMetrIenr{ro truaua I* -- I_ - 28 (o) kaB.
Ecrru csurarr, rlyMbr {oroupueuHr{ItoB HeBaBrrcr{M6rtrrl{, To cpeAHer{BaApa-

rr{sHoe orr(JrorreHrre paBHocrrr crrrHaJroB paBHo cyMMe azr + a?_ : Zi,l...l.
otuorueulre clrruan/ruylr B DT.M c,,yqae Nrolri,o Barrr.rcarrr B Br.rAe

:JIl.p: Qp,

,, - cotrporr4BJrerrue narpyaxu (DEV,

,": 
{

,t l_ 1_ I Arrfl"* Lro - T B (oo)l Al

s

n

rge ft

o3y,

@a.xrop Q xapanrepr{Byer *taqecrBo uaMeplrrer.s MaJroro cMeqerrr{.fl yrn[-
peuuoft clenrpaJrbHoit trunun.

Aarej BbrBoAtrrcfl or,orrreur4e curua.n/ruylr 4n.a r.rurep$epeHru.roHuoro {aao-Merpa. [Ipe4uo,norntrrM, qro AJrrr npeABapr.mennuoft {u.rrirpiquu (crrr. S 3) uc_
troJrbByeTc.E ror )r{e calGrfi cEeKTporpas, ur:o u B cryqae HraccucecKoro Mar-
Hr4roMerpa. ,{nx llurepsepeuqr,ronuoro {aaolrerpa cJreAyer nrr6parr, 6otee
IIIrrpoHyro troJrocy (b) upegnapr.rrenr,uofi MorroxpoMarr{Baqrra, Br{Jrroqarcqyro
CtreHTpaJIbHyIO JILIHIIIT0 IIeJII4T(0M IIJIIo0 HeHoropyrc OHpeCTrrOCTr, oI{OJro Hee,
Ba trpeAeJrbr Horopoft Jrrtnrrr{ aaBeAoMo }re BbrxoAr{r.

Crexrpanr,nrrft cocran cBeTa, trpolreArrrero n uurep$epoMeTp, onpeAeJr.rreTc.E
COOTIIOMEHI{EM

s(o'): k(o)lBs -B(o)J,
rge k (o') - arraparua.rr $yuxqna

(14)

{r.r.rr,rpa.
B uauenr cryuae k (o') 6y4er ourrcrrrBarbcfl rrp;rMoyro;rruori syuxqreft,rr AJrfi AocraroqEo MaJrr,rx crrreqeuuft I 13 I < (b - 6o.)/260 Mo?r{Ho Barrucar},
s(o):k(o)Br-A(o).
flpe4cranrnr atrnaparrryro Synxqrro ranrep{eporrrerpa II3l B Br{Ae

E (o, A) : o(++ f).o. 2noL,

rAe p, q < 1, - rapaMerpbr, xapaHrepr,r3yroque ranrep$epolrerp. Vuurrraax
9ro, MornHo orrpeAeJrr.lrl trOcro.Errrrym 1o lr ueperr,reErryro 7 (A) cocraBJr.srcr(re
cBeroBoro cr{rr{aJra Ha BbrxoAe uurepSeporuerpa:

Ua : : EJIE T€IIJIOBOI.O [pIre[,rHI{Ha.
V a,tf

Io: + _l 
s (o) do - $W,u - B (oo) dol,

(13)

(15)

(16)
F1l;:

rae lF6l

# L.B 
(o) cos 2naad.o: #tr6lcos,l,{A; o;B (o)},

u rP {A; o'; B (o)} cu. (5), (G).
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He n4anaRcb B [eraJlr4 cuoco6a,
qrax {aar,r, cooruolrrenrre (16) 6ygeu
EAJI

I : k #l f tl cos (cor f rP).

EC1U CpegUee BOJII{OBOS qUCy1O CneRTpaJIbHOit t1rrnw CMetr{aeTgfl' TO B COOT-

BerCrBI{I{ Co CsoftCtsOU (86) suarlegffe $aarr uarnen.Eercfl Ha BeJIIaqlaHy Arf :
: 2nAo6o'13.

flOCXolnny nameft nOuesEoft I{eJIF,IO .fiBJI.EeTc.a JIumI. OqeHHa 0TH0IIIeHI{'E

curua.n/ruylr, olpanrarluMcfi trpeAcraBJleuueM IIIyMa Soronpueruular(a HaH cTa-

qr{orlapHoIo HopMaJIbI{oIo cnyuafinoro upo.qecca, npolxeAlxelo yBI(otroJIoC-

Hyro clrcreMy c peaorraucnoft 'ractoroft ao 174, cap. 4321'

Cpe4uuft *uugpu, Snyxryaquft Saau cB.E3aH co cpeAHI'rM HBa[paroM {lyx-
,yuqrt'orra6arcr1ea rrp, aoiruro.rHo 6o_[ruor[ ornolrleIrl{rr cl4rHaJl/ruyrrt 4la
oru6aroqeft rpocrblrf coorHoIrIeHr{eM ll4l

W : u2lu2,

B lraurervl cilyqae u : kpqi Fbl12, Fr: B (o'o) 6o sinc Ao6o, r4e.sin^c e-:
: sirr rlr, aL Molr{er 6rmi'aauucau na ocHoBagrrrr coorrrorleHr{ft (77, 12, 15).

B peay.rurrare iloflyqaeM Bbrpa[reurre grrfl oruolrreHl4r curuar/ruylt B IrHTep-

Sepenquouuont {aaometPe

(s/n)t : PoP,

IAE

0*:

Qf:
flpeurrlyqecrno uurep{epeHrlrroHHoro saaouerpa repe[ MarHlrroMerpoM

rroxaBblBaer oruorueHr{e {axtopon Q:

Q* Vob

a* npqAo0s2 sin c2Ao6o

-=_ 
:=qr V2"

flonorxuu p : 0,8; Q : 0,9; ao6o : 1/2; a : 1'13; b : 36o' --ro-rAa
[rIE r(BaHroBoro rprreMuixa q*1Q J 5, gox rerrJloBoro trprreMlrl(Ha Q6lQ =
'x 9,6.

r{uc.no Q{/8 noxasbrBaer, B qacrEocru, BoBMoEtEo.crb troBbrme}rl4.fi cnopoc-

,, p.""".piq,i , (Q6lQ)'pa3, rlro cJreAyer ua (13)' ,(eficrnute'rsao' Q -
- llt/M rAe troJroca uponycxarrll.* srerrpfialeol(oro {u'nrrpa Af onpe4e;rxer

MaK0IIMaJILIIOe Cuoilo IIeSaBI4CI',IMbIX OTCqeToB' KoTopLIe MOII{HO IIpOIISBeCTI{ 3a

oArry ceKyH[y." cr"ayr, or*.rgru, qTo BbrBo[ oTHOrUeHrrfl curnan/myrr.t 4na uutep$epen-
quouuo-{aaoBoro MeToAa npoBoAr.rJrcrr B IrpeArroJlo}fielrl[[ paBeI{crBa cBerocrrJl

Marrrr{ToMeTpa v uurepsepeuqrroHHoro saaouerpa, trocHoIIDI(y OITurIe-

Cr( ag B XOAIIa.E cxeMa trpeABapI{reIIbIIg IO MOHo xp oMarop a nr,I 6upa JI acb To ?I(Aecr-

senUofi outra.reCHofi CxeMe CIIeHTpoMeTpa, .flBJIgIoqeIOC.s qaCTbIO MaIHIITO-

rparpa.

Kar{r{Nr rlpoBoAr{Tc.tr apeuer.ru6n MonyJlfl-
paCCNIarpI{BaTb I{aH SIefiTpUqeCHIII4I CI{I-

nApqdozB (oo) sin c2Ao6o

1t\-t1

p Lilsn. Hpr,rncl{ofi o6cepBaroptr}'I, r. LVII



$ 3. Ileo6xoltrirMocrr, upe4Baprre.rr,Hoii {runrrpaqur,r
lplr r,rBMepeHr{flx B JlrrHtrflx rrorJrorr{eHrlfl

Ocuoannre rroJrox{er{r{.a, BBeAeH}rL,re n $ 1, n o6q,eu crycae crrpaBeAJrr{Bbr r{aK
AJrE aMl4ccl{onnofi Jrtrrntrrtrrl Tar( I{ Ailfl rrrl:uulr trorJrotr{eHlr.a. Ho c rexr-ur.recgoft
rosxu BpeHr,rfl pa6ora c {payuroSeponoft ,rrm:nueih npafirr4rrecxr.r HeocyqecrBr4-
Ira rrB-Ba rac.reBaroIrle l,raloft noHTpacTHocur nnrepSepeHqr{orlHofi raprlrrrr,r
[19], CoornoureHlde aneprufi crrJrorrrHoro cnexrpa tr lttr*rru norJrotrIe]rr{.sNro}rirro
rrBMeHr{rb n 6raronpuflrrryrc AJr.E Hac cropoHy nyreM BBeAe}rrl.E npelBapr4reJib-
uoro {ra;rsrpa c m}rpr4Hofi uo.rrocr,r flponycftaHr{ s. b } 26o. Sror Sanr yxre ua-
rrreJr orpalr{errr{e B npegbr,{yqeru uaparpa$e - orHorrreHr{e crrrHa,n/uryu B cJry-
qae rlpuN{eHeHu.fl (DDV yMeHbrlraerc.rl c pocror,r ulrpl{r{br rroJrocbr rrpotrycHaHr4fl

$ra.ur,rpa, xax lll[b. l,Ioqnocrr, rxyMoB yBeruqr4Baerc.s c yBeJrr4qeHr.reM ro-
cro.snnor:t cocTaBJr.sloqefi cserosoro crrrrraJra, lr noneenrrft cI4rHaJr npu 6ont-
uoft ruraprane b onaarrsaercfl HacroJlbl{o MaJr6rx{, rrro ero HeBogMo}r{r1o Br,rAe-
Jrrrrb Ha Sone co6crBenrrbrx xryMoB $oroupuelrnuxa.

llpegnaplrreJrbua.E {r.ur,rpaqu.E B HoBoM MeroAe .EBJr.serc.a Jrr4rrrb BbrHy}ri-
gennoft lrepofr, o6yc;ronreunofi rexuusecrr4M HecoBeprxeucrBoM coBpelreH-
HbIx trprIeMHI{r{oB, I{ He [oJI]r{Ha AaBar}, BKJrala n raurep{epeHrlr{oHHyro Hallrrr-,
Iry, xor.rr 6rr s Marofi o6.nacrra or{oJro pa6oueft paaHocrr,r xo4a Ao.

Ecnu s (o) - qacrorna.fl xapaxrepr{crrrxa npe[Bapr4reJrbnoro {r.rrr,rpa,
To crrexTpanrurrfi cocTaB cBera, rronaAarorlero r unrep{epoMerp, Mo}riuo Ba-
rrr{carb n nuge (74).

Ecnu s (o') uogcrarum, n (5), ro crruyclras r{ Hocr{rrycuaa {ypre-rpaucd;op-
Mar{rr,r pacnaAarorc.E Ha ABa cJraraeMr,rx fiar{Aa.q. tr4a Anyx cJrarae},rbrx roJl},Ko
Bropoe uecer raH{opMaur{ro o rroJleaHoM or{ruaJre B (o). flepnoe cJraraeMoe o[-
peAeJr.rrerc.rr Soplrofi u nr,r6pauuoft pasuocrr,ro xoga Ao:

Fro:Bo /c (o) sin 2naL,sda,

k (o) cos Zna\oda.F"o:Bo

Ecnra xor.s 6rr ogna ua 116 I{ F"6 orJr],I.IHa or HyJlfr, LrMeer Mecro I4cI{a}rteHrre
$aau rp, BaBrrc.qrqee o:r Soplnr k (o) w Ao. Bnraanue A (o) yxyArxaer rorruocrb
r4BMepeHr{.s rp u 4onxno 6r,rrr, cBeAeHo r( Mr4}rr{1\,ryMy, Arfl aroro ueo6xoAr{Mo
sa6orursc.E o roM, sro6br Eracrorr-ra.E xapar{reprlcruna {ra.nr,rpa fu (o) u pa6o.raa
pasr.rocrb xoga Ao nog6rzpanrzcr, B corJracr{lr c rpe6onaur4fll,rl4 Fro : F.o : 0.

Hanpr,rlrep, ecJrr{ B HarrecrBe npeABapr,rreJrrrHoro MouoxpoMaropa I{cnoJrb-
Byerc.fl crrel{Tporpadr c panuuMr4 rro u}rpr{He axogrIofi r,r nr,rxoguofi trIeJrflN{r4,
ro, upene6pera.s BJrr{.aHr{eM orpa}r{eHHoro cBera lr gra$panquefi, {opuy lc (o)
MolIieM cql4Tarrr rpe;lro,rruofi. B oroM clysae f'so : 0' F"o : sinc2 bAo,
r4e b - uirpuua tqeJrrr, Br,Ipax{enHarr R eAr{}ruqax BoJrHoBbrx qracefi. Oynxrlua
sincz bAo o6parqaercr B HyJrb rrplr ycJroBnu b\o : frft, n +- 0, Horopoe rr .HB-
llfl.eT?rt yCJIOB].IOM C0IJIaCOBaI{IZI.E MO}I0xpOMaTOpa c paAHOCTLIO XOAa 40.
Hetocurrfi nr,t6op [I{pI{HbI nporrycxaurla {nnr,rpa [pr4BoArrr x ue6raronpr4rrr-
HrIM rrocJreACrBr4EM, rropolr{AaeMbrM AByM.E r(ouxypr4pyrotrU{}ru {axropanalr.

C ognofi cropoHbr, qpear,repHoe ymr{perrr{e troJrocbr Su.nnrpaqralr npr{BoAr{T
K nour{}Henr{ro r(oHrpacruocrr,r uurepSepeuquouuofi Haprr{Hbr. 3ro cnr.rxraer
rorrHocrb usMepeHu.s Saar,r uu:rep$epenquonHofi xaprr.rHrr [111.

C 4pyrofr cropoHr,r, pa3yrvreerc.E, rroJroca {u,rrrpa He [oJr]r{Ha 6nirs yme
IxrrplrHr,r lrccJreAyeMofr. tunuu, B rrporr{BHoM cryqae rep.Eerc.rr cMricJr (trasr,r

r(ax BeJrr{qr{Hbr, r4aMer{.Ercrqefica trpolopqr{ouaJrr,Ho cMeu{eur{ro (qeHTpa rfl-
niecTr4D Jrvruur4. Paauocrr xo4a Ao AoJrlr{Ha 6rrlrr nrr6parra B coorBercrBrrrr c {op-
lroft sacroruofi xaparreprrcrr{r(r4, TaH r(aH rlr,rer{Ho ee Soplroft orrpeAeJr.Eerc.fl
paauocrr, xoAa, rAe BJrr{.Errr{e {lur,rpa ua o6q,yro uurepSepenq}rouuyro Hap-
Tr{}ry Mr{Hr{MaJrE,Ho. rlpu arorrl ocHoBHa.rr rpyArrocrl BoBHr{HaeT r{B-Ba roro, qro

t
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BerusuHa Ao ue AoJI?I{}Ia [peBbllxarl l/2 6o',.rp,e 6o'- noJlylxupu]Ia cIIeKr-
paJrbrrofi rvljlLrv,- 

flpe4napr{reJrr,Hafl Sunlrpaqlrn }reo6xoAlrMa ran?r{e B I{eJI.flx ceJIeHI{r{II I{c-
cJreAyeMofi-trr\r1zrttl rar HaH trpr{cyrcrBr{e Apyrrlx lrurrttilt B ee cnexrpaJlbl'Iofi
OHpeCTHOCTI{ HeIdA6e}I{HO BHOCIIT }ICHa?IieI{I{tI B peByJlbTatn raalrepeuufi.

Orlrerr.rlt, uro unrep{epe}Iq[o]IHo-{asonrrft }IeroA IIoBBoJI.fler oC.lra6urr,

BJrI{f}rI{e [po]I{aHI{.s uao6parxeul{.rl cnexrpa B cnexrporpa{e' Dto Mo}I{Ho rlo-
,ICHITT6 IIa npocrotu [pLIMepe. flpegnonoxull{, rlro qacToTHarl xapaxTepl{crllxa

{lur,rpa k (o') uueer IIpflMoyIoJIbHyIo $opMy, r. e. cnpaBeAJIIIBo coorHolxeHl4e
(14). fipoxiaHl{e clexrpa B Iltr)ogrefiIxeM cJlyqae }Io)I{Ho BbIpaBI4r}, nyreM Ao-
Ouu"."r" I{eHoropoft cnyuafiuofi {yuxquu ( H apryrueHry k (o), torga (14)

6yger nnrerE, Br{A

s (o') : Bok (o + g) + B (o'). (17)

,(o rex 1rop, ilona cIIpaBelJIIIBocrb {opMynrr (17) I{ ycJIoBIle coIJIacoBaHIIfl
Mor.roxpoMaTopa coxpaHErorc.E, rrepBoe cJlaraeMoe He I{CHa}riaet {aar,r I{HTep-

tfepeuquouuofi HapruHbr. Sua.reune $aar,I onpegeJlrlercfl roJr],]to cleHrpaJlbHt'IM
COCTABONI I{CCJIEAYEMOfr IIU7;,y,M, IITO OSHAIIAET IIOJIIIOE OTCYTCTBI,IE BTII4IIHLI'I

4po]fial{Ilfl Cnel(rpa B clle1trpolpa$e. Ilpra tfopue, orlruqalotrIeitcn or npflMo-
yroJrblrofi, BI(JIaA IIOJISBH6T9 CI4IHaJIa B IIHrep{epeHI{I'IoIrHyIo HaprI{I{y onpeAe-

Jrflercn nporr3BeAeHmev, fu (o * 6) B (o') u saBI{cIIr ot (, o4na6o, I{aH noxa-
Br,rBaror npeABapIIreJIblILIe oI{eHHI{ Ila MoAeJI.flx k (o'), nnunnl4e g B HoBoM N{erO-

Ae cyqecrBegr.ro cJra6ee, rreM B Rraccrrqecrorr r{BMepr{reJre AorlJlepoBcr{ux cxo-
pocrefi. Tax, g;ra rpeyIoJIrI.IofiSopurrk (o') n;nurulle ApolliaHII.rI CIIeI(rpa oC-

ra6r.rrercfl n 3-4 pasa.

3aK.nro.reHlle

Paccuorpen noBr,rfi SoroarexrpraqecHr,rft MeroA orrpeAqJreHIr.t AorIJrepoBcnlax
cMerrleur{ft cuexrpalnubrx Jrrtr{r{fi, ocuosaHHrri,i Ha r{BN{epeulru {aBbI untep$epeu-
qr,rOHHOfi HapTI{HbI LIcCJIe[yeMoit nu:r-:,ztu. Nlerog [pI4HIIIInuaIbEo OTIuqaerofl
oT HlraCCUueCHOIo, TaK I(aH 6aaltpyerCa, IIe IIa Clel{rpaJIbHoM, a I{a LIHTep$epeH-
q[Or{rrOM uo4xo[e H upo6,nelre I4BMepeHI{fl lyqeBblx CKOpoCTefi, a TaH}I(e MaI-
Hrrrur,rx uorefi [20].

3rO O6C:1O.aTeJIF,CTBO, trO MHeI-II4IO aBTOpOB, .EBJIIIeTC.E DalI{HbIM.,(efiCr:nU-
TeJrrrHo, MeroAbr tto,nyqgHI,rrun{oprr.rarlrarr o JryrreBblx cxopocrflx r{ MarI{I,ITr{brx

IIOJI,gXI{CTOIIIItr{HA UO ETO USTYqEHI,IT ,gBJI,EIOTC,'I I(OCBEHI.IINMIl, TOOTOMY C METPO-

;rrorr,r.recxoft Toarxrr BpeHr{fl HecoBeprle}ruu. Tafi, HanpI{NIep, rrer nprltofi oguo-
BHarrHofi cBnlrtMelr{Ay paB}rocTbro r{rrreHcr4Brrocrefi s HpI;IJIr.ax Jtu:r.tttt ra cpeguefi
.rryuenofi cnopocrbro rrcroqur{r(a, Tar( r+(e r(ar( Me}r{,qy BIIaqeHl{flMI{ Saarr untep-
Sepeuquouuofi HapruHLI u cpe4ueft nyuenofi cropocrblo. B qerrx IIoBbIIxeHI'I.ft
TorIHocTu r(ocBeHlrr,rx uanepenufr Balr{Hoe Buaseuue I{Meer HoMnJrer(cuoe [pu-
MeHeHr{e MeToAoB, rIpI{HIII{[I{aJIbHo pa3;rllsalotrIuxcfl no $yurquoHaJrblroMy
[eficrBr,rrc. Paanlrqus B peByJIE,Tarax Ha6JIIOAeHIIfi, npoBeAeH]IbIx paBHbIMI{

MeroAaMI{, npeAcTaBJIflIoT co6oft AotroJIHI{TeJIrHyro urlftopMaI{I[rc, I(oropafl I[o-
rre'r 6rrrr, I.rcrloJrlaoBaHa He ToJIt,Ho AJLE yTorIHeI{IIfl I{SMepfleMblx uapaMeTpoBt
Iro r{ [Jr.E aHaJII{3a [pyrux .fIBJIeHI,Ift.

Anpcrr, 1976 r.
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AITAAEM!If. HAYII CCCP

I4sBECTIIfiI{PbIMCHouACTPo(DII3I4qECItofioBCEPBAToPI{],I
Toat LVII, 1977 r.

I{HTE PoE PE H qI{oHHo.oA30BI,Ill METOA I,I3ME PEIII4fl
MArHIrrHbIx [oJIEl,t B ATMOCOEPE COJIHIIA

tr4. B. Iop6auena, C. M. fopcnnir, B' fI' JIe6oAcr, B' I4' Jfto6unrqer

B ocsose raurepseperqr,ronno-(taaoeoro rleroAa (I4cll-rretog) IrrsllepeHl'Is JIyrIeBbIx CI{O-

pocreii n arltoc{epe Co.nuqa JIe}I{I4r I4sMepeulle fraalr r'rn'rep$epenqraonnotl HaprI'IHLI B AByx-

,,yo.no* ,r*r.p{i.pornnrpe Maiixe6coga nprr uocronnuor:i paBr'IocrI'I xo^a lyueir Au. Cqnur

{aau urrepsepenquouuoir Raprr,rrrbr rrpofiopqr,IoHaJlell II3TIeHoHL{ro cpe4neii qacrorll IICCJIC-

iyeuorl crrn*trpururnor:, orrrrl 11, 2]. Haur'r paccrrarplrBaerctr 1rpl'rMerleurae l{(D-rte'roAa A'rs

r'ISMepcEI{fl rrarHrrrHbrx iloreii, Ir qacrrrocrl'I A'rI,I ll3r{epeHllr npolonr'roii nolrnollerrru lrar-

Hrrrnol'o nolx -I1 
11 

.

oqeuKa ,nornrrnr", ,I/,, nporanoAr,rrcrl B IIpeAJIaIaeLION IIeTOI(e IIo ar{fi,IlllryAe cMeUIeHILI

cpegneii qacToTLI JrI,rHr.rr.I [pr{ MoAyJIfiqI,II{ Ce qlIpI{yJIfipIIO IIOJIflpI'IsOBannoii cocraslrrolleii'

flpuno4r,rrcx raKrr(e cpaBHenue nurep$epenqraonno-fra3oBolo IIerOAa C It"uaccI{qecHIIII r{C-

TOAOTT r.rBtIepeIILIE np6Aoill,nOi'i mOlruOnenTbl I{arHlITIIOrO IIOJLI AJIx lfo/(eJitl atrtOCifepr'r l'Ir'r'r-

na '- Sggltirrorra B cJryqae I'Icrl'rur{oro lrot'Jlolqcrl1{fi'

INTERFERENCE-PHASE I\{ET}IOD OF I'IAGNI'TIC'liIELD X'IEASUREI'ItrNT

IN SOLAR ATNIOSPHERE, by 1. v. Gotbaclteua, s. \'L Gorskii, v. P. Lebetleu' v' L

Lyubimtseu.- An interference-phase methocl of magnetic-Iielcl measurclnents consisting

iri the following is clescribed: modulation of circular light polarization vithin thc spcct-

ral line is madl; a light signal passes thro[gh a,, optical liltcr, the transmition bantl-

rvirlth of rvhich is greater than tire linc wicith and is transmitted to a double-beam i\'Ii-

chelson interlerometer. An amplitude oI phase oscil.lat'ions o[ interfcrencc pattern is mca-

ured, obtainccl at lixed propagation diilerence o-[ interlclornoter beams.

The mcthocl is simiiar io a traclitional onc rvhcn 11 ,1 is measru'crt rvithin the rvcak

magnctic ,[ields, ho$,ever, its instrumental acculacv is liighcr' Within the region of thc

mean and strong magnetic fickls the above mcthorls tliller essontially' It is shown that

both rnothods permit to cletcrmine the absolute valtto ancl the slope anglc of [he magnetic

fit'Id sirnuitanoorrslY.

t. Mo[y.ngqr,rfl flo/rflptr3arlt.rr,r B nH1'epd)epeIIIIIIOHIIO-d)aBoBol\I MeToAe

.(.na cpanrleHl{fl I\'IeroIIoB Bbr6paHa trpocrefiI[afl MoAerIb MoAyJrflropa Hpylo-

uofi no;nnpuSar{ur{. Ilpegno;raraercfl, rrTo MoAyJIErop cocrollr I{3 I(pIICTaJIJIII-

qecHofi nlictunHu ?ul4mr,or,apol[Aa' ocb r(oropolo cnpelr'eua c ocbro Hpucrair-

;;;;;;;;;; as;. v"rpot.rio *o^yrrnropa rar(ono, qro pa,Hocrr' xoAa o6bllt-

HOBSTTIIOIO U HeO6rIHHOBSI{HOIO lyUefi nepI.IOA1laIeCHII CHaaIKOI'I MeH'seT 3IIt1-

rreHr{e or *},14 ao -},,14. 
Ilpu aroM r{3 crrel(rpa.rllHolo cooraBa I{ccJIeAyeI\'IoI{

ilt\Hu\t nepuoAuqecHl{ I{CKlIOaIaercfl npaBarl I{JII',I "rleBatI qI{pKyJLsp[o-noJI-EpI',ll]O-

BaHrra.E I(OMIIOHSIITa. B peaynsTaTe trepI{OAI{qeCI{14 CNlelqaerg-fl CpeAH'rIfI TIaCTO-

Ta JII{HI4I{ I{3JryqeHtr{.fI' npolxeArlrero MoAyJIflTOp'

Alru,nutyAa cMetqeHr{fl JruHulI rroAleirirrT I,ISMepeIIIIrc, TaH ItaH oHa cBfllla-

Ha c Beluqlluofi lr IraIIpaBJreHl{e]vr N{arHrlTI{OfO rIOJIfl. 14auepurens al{nJrIIryALI

trepr4oAuaIeCHOro CMeII{e1il4f1 Jltrt:tt;g^tl IIpeACraBJI.Eer Co6ofi npeo6pasoBareJlb cBe-

roBoIo troroga B silenTpuqeo11ufr CuIHa;1' trpurleM 3ro IIpeO6pasoBaI{IIe ogylqecr-

BJI,EETC,fI C VTIETOM CfIEHTPAJIbI'IOIO PACNPEAEJIEHIT,fI B JLII|III]/IVL R COOTBETCTBI{U C

trprrcylqrrNl ToJIbno AalIrIoMy trpu6opy cnoco6oN[ r{SNIepeHI{'s'

q)1
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flepelrennr,ul a.rreHrpr,ruecxuft curHaJr Ira BbrxoAe IraMepr{reJr.tr xapaKreprrByer
aMlJrI{TyAy cMelr{eHr{.s JrkrlF.llu. Cs.flat aMTIJII{TyAbI aroro cl4rrHa.rra c nerzsuuofi
u HanpaBJreHI{eM }rarHI{THoro troJr.E, Bbrpa}r{eHuyro Hexoroporf uareuarrasecxofi
BaBtrcr,rMocTuo, 6vgelr HaSbrBarb aJrropr4rMoM pa6oTbr I43Mepr4TeJr.fr.

2. Anr.opuru r,rurepSepeuqr,rouuo-Sa3oBoro Mero4a

Cocrasilegue aJrroprrrMa r{BMepr{TeJr.E ocytr{ecTBJr.Eerc.tr B Tprr aratra:
1. Bu6rapaercs MoAeJrr, arruoc$epr,r, cocraBJr.Eerc.rr ypaBuer{ue trepeuoca

uarryqeHr{.a Ir pemaercfl B rrapaMeTpax CroHca.
2. Vsurrreaercx 4eftcrBrre MoAyJrflropa troJrflpr.rBar{r4r.r.
3. cocrasr.seTc,E aJrropuru upeo6pagoBarrl{fl cseroso"o cr{rHaJra, ,,po,,en-

rxero MoAyJr.srop [oraprrsaqr.rr{, B alexTpuqecHufi crrrHaJr.
Sgecr Mbr BocrroJrraoBaJrr{cB perrreurreM VHno [3], troilyqeHHbrM AJr.tr MoAeJrrr

aruoc{eprr Mra.trla - S44uurroua B trpeArroJro}Herrrr{ r{crr4rHrroro rrorJrou{eHr{.fl.
Perueuus yparueuufi trepegoca rrBryqeurt.fl grx 6onee cJro[{Hr,rx uoge.rreft ar-
uocSepr,r, Kax Bro orMesarocr Pa.rnoscxr,rM [4], ae Aaror HaqecTBeHHo trHbrx
pesyJrbraroB, rroaroMy orrpaBAalro trpeABapI4TeJrbHOe CpaBHeHr{e treroAoB r.13-
MepeHrrfl MarHrrruoro troJr.E Ha yHaaauuofi upocrefirueft Mo,4eJrr{.

Pemenrae ypanueurafi uepenoca trpeAcraBJrxerc.rr B BuAe qerr,rpex Syuxquft
or AJrr.rrrbr BoJrrrbr (unu or BoJrHoBoro qucra (o)). Drll $yuxqllll .rrBrrlrorc.fl noM-
trollelrraMl4 Bexropa Croxca r4 rroJruocrE,ro orr.rcbrBaror r(onTyp Jrrr*ytrt r{ cocro.fl-
Hr{e noJr.EprrSar{u[ ua xarxgoft aracrore. Tonoxo oAHa r[3 r(oMrroHeHT BeHTopa
Croxca orucr,rBaer r(ouryp r.rureHcrrBHocrrr Jrulrru 1 (o'), xoropa.s Moxer 6br;r,
HerlocpeAcrBeHHo rrprrlrfra {orouplreuru{}roM. ocrannur,te rpu {ynxqr4r{ or-
palHaror reoMeTpr4alecHl4e I4 KoppeJr,Eqr4oHHbre cBt{3pr Me}nAy nor,rro}reHraMr4
0B0TOBOTO BeHTOpa [5] U UOryr 6l,rrr, sbr.EsreHr,r roJrrno B pesyJrbrare rrpr4-
r{eueur,r.a aua Jrr.r Br.rp yrcu1efi nonapr.r aaqraouuoft orrrr{Hrr.

,{efictalre MoAyJl.sropa rIoJr.Epr{Bar{r4r{ Bar{Jrroqaerca n npeo6paBoBaHr{r{ cBe-
TOBOTO BeHTOpa rafi, uro6u Ha BbIxoAe r4HTelrcrrBHocrF, Bbrpa)fiaracb rrepeS
BXOAIII,IE trAPAIVIETPI,I CTOXCA, MOAYJII4POBAHHbIE IIO AMtrJIIITYAE BO BPEMEHI{.

Pacclrorpeurlrrfi srrrue MoAyJr.rrrop r.rMeer Ha Br,rxoAe crrexrpaJrrHyro rrH-
reucr.rBlrocm B (o'), BaBrlc.frrr{yrc or BxoAr{r,rx [apaMerpoB I u V r.pu U : 0:

rae q (l) - BpeMeHHSa nepuo4lrqecxa.s {ynxqua {opuu o{eauAp), rpr{Hr4rvrarc-
qa.E BHaqerrns t 7.

cnerosofi crtrHaJr crrer{rpaJrr,Horo cocraBa B (o') uoxrer 6rrrn rroAan rra
upra6op, nauepxrculufr Saay nurep{epeuqraonnofi Kaprr{Hr,r:

B (a) : { V <ol t v (a) q (t)1,

-,|: : ,lrn:1 - rpq: - 1,

@

.f f to) q sin 2rroA6rio

rP, : arctg
f

[1 (o) * V (c) qlcos 2naLsda

(1)

(3a)

(36)

B (o) sin ZnaL,oda

!, (l) : arct,g

j B (o) cos 2naLoda

(2\

A, - paauocrr, xoAa nyuefi r uur:epSepolrerpe.
IlocroaHna.s cocraBJr.sroqax $aarr rp (l) ucnonr;Byercfl AJrfl r4BMepeHtttr Jty-

qeBbrx cxopocreft ucro.rHraxa [1].
Aunrrry4a uepelrennoft cocraBJr.Eronleft uecer a ce6e un{oplraquro o

trapal'IeTpe, cBflBaHHoM c BeJrI{rII4Hoft ra naupanJreHr{eM Marnr{THoro uoJr.E, oua
oIIp eAeJrfl erc.s cJr eAyroqlrMr.r Br,rp ar{errr4f Mrr :

I
,)

,14



Br,rparxeur,ra (3) nuecre c peueHrrfMrd ypaBHeIIILE IIepeHoca fiBIyqeHI4fl OnE-

cbrBaror aJrroprrrMr,r rraMepegrrfl *u"rrrrrror-o troJrfi B urilepd;epeuqnouno-{aao-

BOM MeroAe.

,(nn cpanneHr,Ifl MeToAoB MLI BOCIIOJrbBOBaJII{cb anropuruou IISI{epeHIIfl IIpO-

floJrbrroft r(oMuoHerrrr,rMarHrrr]IoIo IIoJI'I, npeAJIo]fieHI{bIM s [5]. B ]IailI[x o603-

flaqeHIII.Ex oI{ 3atrI'rcblBaerc.fl cJIeAyroIqrrM O6paaom:

62

J
Ol

Iz (o) do

J tr. - 1 (o)l do
Ot

(4)
6u

rge 1o - I{HreHcI{BHocrr, HerlpepblBHoro clefiTpa'

3. Pac're'r ,, ,p"AuuprTelrnrrfi aHaJrI{B aJIropIlTMa

Anropllrtutr (3) u ( ) 6rrnra'rucreHHo paccqrraubr Ha 3BM lns nuuur'r' o6.-

nagarcq,efr roJrbr(o AorrJrepoB0I(IIM ylnxpeEIIeM. Peayllrarr'l sbtsucJleuuft

rpe[craBrleH],r ua rpa{lrnax (puc. L, 2)'
' IIo o", a6cqllcc na scex rpasraHax orJIO}IteHO cMeIqeHIIe o-xoMIIoHeHr

(Aoir), rrpuBeAeHl{oe I( AonJleposcxofi lur{pl{He 'luuura (Aoo)

uH : LoHf LoIl,

TAE
4

A6p : - -)- L,Ln:+4,67 'tg-tegH, Al,a - cMeIIIeHI4e B AJIr{Eax BOJIH'

Pacqetr,r trpor{aBeAe}Ibr rIpI{ cJreAyrolql4lx suaqe-}Iux r(oHCTaHT: llg 
:"? 

!"J::
nrac. 1); n":5 (cM. p^i. z1;0:0; fi:2; !:15,30,45' 6u''/b-;
'A^Ao,'i- 0;6. 3Aecr, T0 - orlrorreuue HoaS6r{qr{eHra rlorJrolu,enrl'E B qeurpe

ffi;# " "trOOiq"errry 
rrorrrorq,eHr{,, B HerlpepbrB,oM ctre*rpe, 0 - rro3l{-

rluonuuft y"o.,r *ia Ar{cfie Connqa, p - xosS{I4llluerrr rroreMueHlrs or r[eHrpa

AI4cRaKfipalo;?_yrorrMe}I{Ay}Ia[paBJIeHI{eMMarHIITI.IoIoII0JI,EuJIyqoM
3DE}IU,E.' B easucuMocTll or Berr4rru[Lr cABr{ra o-r(oMrIoHeHT rlo orlrourel{I{Io fi rIrI{pr{He

crrer(rpaJrbHoit trutrurl 6ygevr roBopr{TE, o cna6r,rx (uu < 0,5), Cpe4uIax (0,5 (
lus .--1,5) u cr{Jrbrrbrx (ra) 1,5) ,lrarurrHbrx rloJrflx'

Itnaccra.recHuft lreroA I4BMepelrr4fl Marr-Irrrubrx uoneft Mo)r{eT 6rrtr' npuue-

rIeH AJr.E rrsMepeHrr.trrrponorurrofi KoMfroHeI.IrL.I 1111 n o6.nacru cna6nrx MaIHIIIT-

iiii"To".r:. A* cpeAlrrrx Marr{I{rHblx uonefi (*r' puc' 1',6;2'6) Hacryuaer

HaCr{tr{eHIIe II 11p11 [a,nr,geftmeu yCI{JISHI{I4 nO,nefi yMSHI;IIISHIIS CIIIHaJIa' BHO-

cflrrlee Heorrpe[erreHHocrb B rrHreprrperarlrrrc uoxaaauufi MarHIIroMerpL 
I^1_,;

TOMy IJLE ll3Mepegr4fl CpeAHI{x r1 SLIJII'}rBIX MaIHIITH6I1 uo,neft HJIaccI{qec(I{I4

r{eroI Herrpr{MeHr{Ivt.
Anroprarru rorap6"purrquouuo-saSoBOrO MeroAa S o6Iacrla c.ira6bIX MafHI{r-

ul,lx uo,ieft gaer peayur,Tarbr, KasecrBeH*o coBrla[aloqlle c pe3yJILTaTaMI{

KJIACCI{TIECHOIO METOAA.

CeMefictso HplrBbrx, nprrBeAeHuoe Ha pl{c' L,a-v 2,a, orpax{aer reoperrr'
qeCKyK) BaBIICI{MoCrb CI{IHaJIa na SbtxOle rantep{epenql{O}Il{Ofo $aaouetpa
or MOAyJrfl Marrrr{rHoro rroJrfr npr{ pasr11qHLIX sHaqeHu.flx yIJIa ?. flpu ua6lro4,e-

uuu nouefi, opr4errrr{poBa}rrrbrxro Jrylry 3peHl4fl (Y : 0'), 0I{IHaJI uutepsepen-

rproHHoro Saaouetpa trponopur4oHailer uH'' 
cyqecrneHHoe oTrfiqlle or a]raJrolurlHolo ceMeficrsa I(pI{BEIX, [ocTpoeH-

Horo AJIfl HJraccrqecHoro MeroAa (cr,r.p49'7,6;2,6), cocror{r B roM' rrro or-

cyrcTByeT a$$exr Hacr;rqeHrr_F{ cr{ruaJra. Bonee roro, [pII nepexo4e fi l{aMepe-

HI{rO CpgAHIIx I{ OI{JIE,H6IX MaTIIIITHLIX UOneft aIyBCTBIITSJI5HOCTb HOBOTO MeTOAa

n r.r3MerreHr{ro y"ru"1, y*;;;;;;"". }tpunue cr.srlrBarorctt K grvt:nvttr ? : 0"

I{ B TOqfie ug6 rrepeceHarcTcfl c uocneguefi. 3ro oana.IaeT' rlro B HeI(OrOpOM I4H-

;"pr""; r"u"a"rt MarHrar'r,rx uonefi nr,rxognofi cI{rHaJr uutep{epeuqrrog-
uoro $aaoruerpa [polopqrroFraJlerl ]IoAyJIro MaTIIIlTI{oro rroJLE'
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Puc. l. Sasltcrrr'rocrn noxasaslrft ranrepfrepenqraonno-{aaonoro (a) u r.naccravecnoro (6)
MaTIII4TOMeTpOB OT MOAyJIff MaIHIITEOTO IIOJIfl IIp[ paBELIX yIJIaX HaKJIOHa MaIEI4THOI0 IIOJIfi
Aflfi Io:2
Puc. 2, Sasrc[Mocrb fionaaarl,Ifi uutep{epenqraonno-Saaonorc (a) .tr ntaccrauecnoro (6)
MarrrlrToMeTpoB OT MOAyJIfl MarEr4Trroro rIoJrE rrprr paSlrbrx yrJrax HanJroHa l[arHr.rrEoro rlo,r.q
AJItr 1o : 5

Paanrasug aJrropl{TMoB Moryr 6rrr:r, racuorbsoBarrbr AJr.rr noJryrreElr.E Aonor-nztenrnofi lrH{oplraqlu{ o Marurrruo}r rroJre rrpu coBMecTr{oM upr{}reHerrrrr{
o6orax MeroAoB' TaH, upz I[BMepeHr.rI4I gpeA]rr4x 14 cr{Jlr,lrr,rx Marr{r{Tgr,rx no.rrefi
rro.trBJr.fleTc.fl Bo3Molr{Hocrb norl{rrecrBeHHo oqeHrrrr, yroJr T r[ MonyJ]b MarHr4T-
IIOI.O trOJr.tr, XOT.fl Ka?r(ABrfi n or4err,uocrrl peaJrr.raonasurrfi MeroA nprr pacc]rar-
p,fiBaeMOM CIIOCO60 mo4y.rrxqr.rft troJr.Epr.raauhr4 cAeJrarE Sroro He troSBoJr_ser.
Haupuuep, ecJrrr B p_aarrblx rosmax Ha Arrcne Connqa 6rrnn uporeAeubr BaMepbr
MaErurHoro noil.a o6ouN{rr MeroAaMr4 I{ IIoflyqeHbr ABe trapbr ]HaseHuft (6 il 

-:
: 7,7; rP : 1,8 rr 6il : 7,7; fr:2,3), HpoMe roro, IraBecruo q0 : 5,'ro.Aa
r{B coBMecrHoro a}raJrr4aa rpa{raxoB pr{c. 2,a u puc. 2,6 von;ao troJrysr4rr,
oAHoBHaqHbre pesyJrbraTlr: R.ns nepnorZ rorrx[ us :0,b fi ^( :15o, 4.na po-

Ananorlrquble rrplrMep.nr Molr{Eo trpllBecrrr lr Ailfi cflyrra.E coBr\{ecTnoro r{c_
rroJrrBoBaHrra rpa{raxor'l,a u 1,6.

Sannroqenr,re

I4ureptfepeuqnouuo-{aaonrrfi lreroA B orJrr.rqr4e or HJraccuqecxoro coxpa-
H-EeT qyBCTBI{TeJIbIIOCTL npl4 I{sMepeHI4u cpe[HI4x I4 cI{JIt'HhIx MarHIrTHbrx nonefi.
I(porrne roro, coBMecrHo c TpaAl{ru4or{Hrrriuosrrfi MeroA Aaer Boa1{o71rHocrboqe-
IrrIBaTE, MOAyJrb Ir rraHJroH MafHr4THOrO trOJrE.

B o6;racur c.rra6r,rx Maurr{T}rr;rx uoneft lrurep{epeuquouuo-Saaonrrft uerog,
Kar( }I HJraccrrqecHr,rfi uero,q, o6ecne.rzsaer r4SMepeuue upo4onr,uort xorr,rroneu-
TbI MarlrI{THoIo rIoJr.E, oAHaKo elo a[[apaTypHa.E TorIHoCrB tro peByJIbTaTaI,r
[2J ruure, rIeM y Hraccu.recxoro. 3ro coaAaer troreur{rraJrr,Eyro BoBMoE{Hocrb
yBerr,rqeuufl 6rrcrpc4eficrnur npu6opoB, perucrprpyronlux .I111 .

2/|0

6
"70, '9;z \% \

60">-7

-
S

44 4S /,2 /6 uz

;
ll

42

4/



flpnne4elr pa4 o6cronTeJrlcrB, I(oTOpLre r{o1yT 6rmr uo;romeHll B OCHOBy

4a.ntuefiurero paBBIITILE MeroAa. flponegenuoe CpaBHeI{IIe Mero[oB oCHoBbIBa'

Jlocb Ira MoAeJrpr roMoreuHoro Margrrruoro noJrfl. flocxolr,xy B Hacro.Etr{ee Bpe-

M.E ecTr, [or(aBareJrbcTBa cyq,ecTBoBagrr.E rosnoft cTpyl(Typbl MaIHIITHOIO [o-
Jrrr (0,,,2) [6, 7], AaJrbHefiilee paccMorpeHr{e}r{eJrareJlLHO IIpOBO[ur], c Yqero\I

rreroMgrelluofi Crpyxrypbl MarHI4rHoIo noJIfl B I{IIrepBaJIe yIJIoBoIo pa3peile-

IIIIff TEJIECROtrA.--- 
Ar, 6o.nee nolnoro MerpoJroruqecfioro o6ocuonauu.fl lrllrep{ep.Iryo11o--

SaaOnOrO MeTOAa )I(eJIaTeJIbHO trpOBeCTIl AeTaJIbHoe CpaBHeHI{e MeroAoB' tlpl'I

cocraBJreHr{r{ aJrroprrrMoB AeftcrBt.E MeroAoB (3) tn (1) yql{rbrBaJlocr, Muoro rapa-

MerpoB o6paaonauifl lrrtlvtvt uaryqeHufi (n0,0, 1,0, Aoo), a raxlrie co6ctsen-

rur* ,uprr.rpon (Ao, oL, o2).
AUanUa peaylrratOB I{BMepeHIIfl B saBIICI{N{oCrU OT yI(aBaHHbIx napaller-

poB IToBBOJIIIT yCTaIIoBIIrr, o6GSI(TI{BH},IS orpaH1aqeHflfl trpl{ IIHTepIIpeTaIIUII

pesyJrbraron na6nro4enufi .- 
B culy rpoMoBAI(ocrI[ o[I{caHIIs MeroAoB aHaJII{B aJIropIIrMoB sarpyAHeH'

flo-nn4rantorty, HaLI 60 JI ee p a qIIoHa JIbHrrft ny5 aua JI[aa CBfl BaH C trpI4MeIIeHI{erl

9BM.

Anpenr, 1976'r.
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ylIH 523.84

PactrpeAererrueDrreprHrrtscilcrirpaxS0BBeBA. EyprrarrrcB B. lI. lI3B. I{pbrMc(oiacrpoolr3,
oc'c., 1'J77 , 57, 57 .

llllr{BoAfiTcfl raHr{blc o llacnpcficJrcruru otlcpt'rrrr B ctenTl]ax 50 sncrl(, troJlyqcrlrblc Merogonl
rfynganeHranruoit oJrer(TpocleHTlloooroMerpr{r.r B Alrara3olre 3200-7550 A c 1la:peucrilrcM 30 A.
lInoBc[eHo cpaBrrerrrre /Iarflroro r{araJrora c Apyrr{Mrr. LloHa3arril o00er{rrrBHocrb npurraroii lrero-
Ilur(tr A.rIlr crct{T]lodlorotllerprlalcoHrr\ rra6rroAcrrilr'r rr B ycroBlrr{r itcfitoHJlrrilr&Ta cpeAIIelo riiltre-
C1'BA.

Ta6r. 4, r'rfi. 4, 6r.16rr,rorll. 16 ua3B.

yAr{ 522.617.3

O Torrrrocrrr r[yrrganerrrarlrroii r:EagNlroHoxporrarrr.rt-crroii orerrrpnr[oroilerprnr BBeBA. ]It rr-
Jr rr rr B. M. I,Ian. I(pHncrorl acrporflra. o6c., 1977, 57, 32.

,[arra oqcrrrta rorlrroc'r'rl orll]cilCJIcrurtr nrrcatnocr]cpnltx lttaqerlli,t 6rcct{a ilBcSA l t{Ba;}rI-
Itolloxltollilrl{tlccfiol"I IrIrc'rlly\IcIt'riLTIbltolli cl{c"c}Ic c Im:rr : 5550 A ttpr{ rrcrroJrbBoDarlutr rrcro-
gnrru c[yullarrcrtrallbrroi-r DJrclrrl]oOoro]rctprrlr. Vcroslrr r{a6Jrrogerl{!"r: acrpor{Jrrr}rar cpe;1rrero
rittlccrtsfr - I(pbrMor{arl ilol'llo(DrIBrlqecliarI oOcepDa'rollu[; oJryHryaqrrrr 0Hcrrrrrr{q[rr - c xapan-
rc1:rru,tlr nlteuerreM - 15 30,l,rr,, c autrlltrygorl - 0?n,03, rrx rr3Nrcr{crrlrc D Teqellue uo.rx Ao 0'1,2;
a3r{M} l'a.trbllbrr-t 300cfi 1' - D n}lcIeJra\ TorrrrooTr.I trrlrclienrrrl.

IIoHaBauil BoillroH{rrocrrJ trlloBcltcHllff llocf a'rorlIo rocrror'i 0oroMeri]r{rr R o'rrrx ycroBuflx.
Iflln Ira6.nrogcrrr{rl D}(crrlrrr{qlrol{rlol-t IRCJAhI c urrlcl)BaJroM - 1lr-1h36ttr Toqrrocrb otrpcACircrIr{fl
Brcll'mrococprrr,rx r]rlilqcrrr.rrli 6nocriA src:;g ,-- + 0m,01 IIo qctr,rpCII uil6JIrol(errr'r.rrNr.

'fir6lr. 1, r{Jr. 1, 6il6Jrr'rorp. 5 rra:n.

yAr{ 523.035

I,ry6nrIrr o6palonalfira cncrirpa.\rJIhrx rlrrrrrii rr NCroA r.iprrBr,rx pocra. JI ro 6 u M rr o s JI. C.
II3D. HlrLrMcHorl acrporlrra. o1c., 1977, 57, 87.

Brtquc;rena cllcAIrrfi ortnqccxaH I'ry6uHa o6piltouarrnR JrrrHrrrI Itat{ r}yrtHqttr uHBlrr}aJIcrIT-
Iroil llIIlprrnrr I{JIt{ or}IotIIcHrIrr noo$rpuqtrcttTor norroxletlrrfl B qcrrrl]e JIr{rrrr}r u u llctrpepbrDrro[I
cllel{Tllc. Ha ocHoBe rroJryrlcllHblx /Iilrlublx oqelretla BrryrpcrrHrrr|roqlrocrb Meroila r{llr{Bbrx pocra.
IloHa3aHo, qro npcAtroro}liclllre o Itoororrllc"Bc reMrrepa'ryllbr B ooracTu r!oplrupoDarrlr,I ililillr-r
Mor(cr IIpr{BoItI{Tb r( TcM 6orf'Ilrcii otttta6xc B onltel{cJIrlc}Iox{ collCpitiilr[ru \rrrlt{rlccfioto areuerl,l.ii,ttcM no:llHe crcHTparbrrhrii r{raco 3Bc;tJ1br.

TaOr. 2, rrr. 6, 6116ruorl). 12 rraDB.

vAH 523.165

Toc('qlILle IlcTotIIlIriil ra[Itra-(RailTo.r] rI x.apariTep pacrlpeAeneriltff tiocyltuecrilrx ly,reii rro ,4ilcriyl'arirrirrrrirr. CrcnaHflrr A. A. I{r;s. HpLrMcr{orl ac'rl)orF[3. o1c.,57,19T2, ltli.
llpcAratacrcfi rr{rore3a o ro[I, qro uacrl (--_400/s) il[]ryqcrrrrtr raMMa-]iDarrroB c oueprucrl

> lfls oa or o6racru IIcI{rpa faranrfiIt[ (330" - fil a 40o) cBflr]irrra c roqcqrrrrl]rn rrcroqrrur{aMtr.
llpfi..DToM Aonycl(acrcfl, qro rorlell]Ibre ucroq]ruHrr laMMa-HB:lrrroB c DHCDtucii > 103 ae lrnreror
Ttltjo}"I .,-Iie croilitILIl1 xapal(rcp repellertrlocru, fiar{oii }raOrroAncrcfl y trcrortH}rr{oB c ancpr,neli
1011_1013 as.

TIpHnflrue 3roi.i ruflorcaLI o6rerqaer o6bflcrreufie gu(rSyarroro drona raultr-uslv.rcrrua I'alarr-
THltu, rIo3BoJlfler YMcHbllrtrTb o6r{ee I(ortr.IecrBo raaa B faraHTrrHe, fleo6xognuoio ArE oOT,rIC-
rtcuuR $oua. B panrxa_x tHlroTc3bl llacnpeAeJrellr{c EreftTpoHrlori Honrrorlerrrbt xoclrrrvecxr,rx lyucii
B IaraHTI'Ifie MolI{ef 6bITb corJracoBauo c llacnpeAeJrerlncM a/rclltoli ro[Il]orrcrrrr,r, troryrlacMbtM
lI3 IIaHlIbIx o rtlMMa-x3Jyrrclrul,I. IIoliarjilllo, arro ljilcxolr{AeHfitr }reE(Ay lle3yJrhraraltrtr xaolro4euur"r
ToqeqHblx Hcroqnul{oB rro AaHrIbIrI cnyrH}rl{oB n Oarrosor cBflilarrbl c lcpcMettrrblM xapaftTepoM
rrSJryqeltuf raMMa-riBaHToB.

,II,lR o6ecnev_ex ifl 40 o/o BCcro raMMa-I,rBJryqcrrr{E or r{erITllaJrbHort o6nacrn Itsral,rurtg pir-
AUycoM t linc llco6xolIIIMo,.IToOht B ]IcM llaxo[urocb HecHorbt{o cor raI{}rx rrcrorrHlrHoa, fialt I(pa-
0oBrrlrrafl'r'YMarrflocTL, LIJII IICCHOJIbHO TafixX, r{art perrTteHoBCt{u!"t ucToqrl[I{ Cyg X:3,

Er.roruorp.38 Ha3B.

yAr{ 523.746
(Dorocdrepurre^gBrl7llellrlfl..ra3a B oAlrllotrlrorr rsrrre. I o I it c ro H C. 1{. tI3B. I(phrMcfioii acrl]o-
oil3. o6c., tg17 , 57 , 107 .

llpearox(efi Mcro[ otlpellc;Iclrllq Bce\ cocraB.rlflroqfix BcHToI]a cr(oDr)crrl n qrrruugpltuecroli
cuc'tclle l(oollEuHar.no ua6nlo[eHrrIo rIoJItr ryqcBLrx cr{o}]ocrerl.-et.or uetog 6rrl Ip[ueueu gJtR
rl3Y-qcIIufl^ JIBUH{eItl'tti rasa D onllIIorI}IoM nflrIIc, trlloxoAfiartre}I alel)c;t qcHrpiutIuii lrcpuguarrl:.VII 1062 l'. (q.-.l0oN). ,[arrrrr,re rra6rtoae rrHii ryvcstrx clroloi|cii 6r,rrn [,,lyqerrr,l 'c ti nol7.VIT tto rutlutr 1,5250 A lfe I c numolll,ro MilrHHror'l,ir"bir Itplrir^r;uri lnr'1,odlr:triecxoii uOcrlr-
rlaTol)rrrr.

IIa ocIIotsaHuI{ npcnroH{crltroro }Icro[a otrpe[ere]r6I IlaAr{aJrLrrafi, aiMilryrilrLlilrr r{ BCllrrI-
I{arbrrafl cocTatsJrfltorqr{e ct(ollocTrr rr rr\ tr3tlcrrcrrrrrr c llaar{ycoM rItr1'Hil.I{or[a rnrllo ]IaxorllJocb y Irertrlla corl{eqrroro nrrcr{:r, paArraJrlHilH coclilBrflioullH, rrlrrllnB-
'rlcIlllafl ro paAuycy nflTIIa or 

-cro 
qe,rlTlla, uucra rra[6orrrxco SHaqelllte onolo 5,5 r;rr/ceii y liryt-

l)cllllcl-l rpalluqbl noJIyrcHl{. C npI,I6rIriI{cHfieM trrff}Ia r( rillilro corrrcarrroIo Aucr(a Bcruqfirra lla-11lll.-lLlloll cll.opocrl yMoHbiltrJacb. a fluroiHCrrffc ep Miil(clIMy-ua clt{'rrt,lJucL rt sttcrlIHcii I'p1t]ltqc
Itu.rl]rcHII. -Ha pacc'rotlllHlt 63" or qellTllaJrblroro MelltrAffatra pallrilrLIIrlfl cocranlxollai 6srla
Bcclo rlr]ilb 7 natfcen I,I nIaficIIxIYlI ce IIaxoAHJICfl y nueuueil rparmtlir rtoryretltr. IIrl rpanlqe rro;ry-rcrrr- rloroc$epa paAflaJrbltafl cocraBJrflroluati 6uta orJlrrqHa or rryJrfl.

BcJH'{IlHa cI{ofocl'x Bpar(e}IIITI ra3a B nflTrre noqrr.I qe MerIflJIacb c rcpe}rexlerlrcM nqrga tro
JllI{',I(y (,O.-IltI\4. Ul'C^ilfl1I I,13 M,.lKClnlit,tJ,ltbtI Bc,riltqt,Illa f Hol,ocilt BlrtilteiltIfl tir.Ir no qtcogoij c.r|el-lic cocraBJrflJra - I xstlcen rI B oclIoBIIoM ullr{xoAuJracL rra rpitiruqy rclrh - noryrelrt. i}a irpe-
AcJlilllll nuryl'eutr, u dto'rocr[cpe,..a3IrMyrarb]Ii1fl cocrrlBrEotr{aI cr{ol]oc'rr[ orcyrcr.lotata. Halr-
u',.nl,Ilrll_c_3II-aqelrxfl asHxIylaJrbHoii u llaArraabHor:i cocraBrtrrorqrrx cHitltoc,r.u 6riln 1r4urtartouttltltl(i n_17.VII, H"rAa rrarHo uMor",[orloay - 4U -GJ..BcprlHarlHii,I cocfiltsJrlloulilr crtopochrt 6rrlil ttattl:tal.rerrit H r.lry6r, CortIqil. Orr:l ,refHo
BhlflBJIgJIaCb Ila yI'JIOBOIII paCCT0flHl{l,I llfl'rHil, tle ilpCBbtrrl:lrouc}r t 21.)'. Hatr0orbrutlrr ct{o}locrr)
onycHallHfr laBa IlllxxoluJlacb il:l qoIITll ,Apit u IIMcra - 0 ,(j t; u/ce ;. Bcl)rrrrtilflbrrarl cocTatsJrflro-Irlau trDar{TflqecHtr Hcqe3JIrI rra r.}larltrllc noryTerrb - $oroc$cpa.Ta6r. 1, ul. 7, 6ra6luorp. 21 HaDD.
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vAI{ 523.?4

MarrrlTrrpe tro.nfl rr coOcrn(Irribre ABlrHi€rrrrrl conlre(IIIttx tr.srelI. II. Ip-\'trtra.\i /r20, otirl6pn
1008 r. It a JI M a II Il. II3B. Hllnncrroii ac't1ro$rr' o1c., 1977, 57, 122.

B clo;rrrrorl rl.lJrne corrrcqrrrrrx rrfl1'err 
^ti 

420 c 2{l no 27.X 1968 r. Ha ocllonaltlltl Haipr IIllo-
lolLlot:r y loneltculroir cocraBJr.alollllrx llatlrrrrlroro IroJlfl, lIoJIYqeIIIlltx It "HpblllcHoil 

acrpl)$rtr
iillqecrrol:l o6ccpnaroltrlu, rr cellrrr{ cuIJIuHoB CorIIIItr, c[e'[aIIltrnx n Ienrror[lanuecxoit o0cc1,utr-
r.oDrrrr B J{co1rcq,,Hc (Bc}rrlrrfl),6lrno rrpoueneno c})aDLcITIIC !tsIrilicIIlIfl flAeB rrtITeII co crpylil'y-
I,oii lrrr rirrr rru|,r nuJtfl. {:uOrt Bcilrrr,tc gsrr:rrctrrrH cl,aBtrIIBxrllcb il co urnbtlllotlHot'i rti'rtllttocrsl,
n r.p1,nuc, I-laiigcilo, aITo rlltlrril B toronHoii rt xDocrotsor:i qacrflr rllYIrIbI ABlIraJrIrcL \aorltqllo
otHocrrrclllro I]oltcllcqlrofo lrill,lrrlTrrol.o lroJIrI, II0 B TO lIie.Bl]cIIfl B CelleAIIHe IIIyIIIIT{, OHOJIO Il-I-
JreDor-t JrI{rrnrt npog-o:rr.lroro ralJrtJ, HalllaBJrcltlc gurtxtclruil xollortro coBraEa.[o_c ItaIIl]aB,rlellrlell
nonilteuHor.o nsili. Ouono rrXneudir;rrrlrrrr rr y nrrrcrr c 6r.rcrpun ABltrieIIIIerl ua6,;rrc,qanc;r e$$enr
<,BblT,ll'Itts:lIIIlflD IIiII'IlIrTllOlO nOIfl 3il llBIrlliItrUIllCtI IIflTIIOM.

CaI{brc rloIltlrbl0 BCrr6tIIrI(rr B rll}'rrtc IItt0rrollarrIcb or{oJro ngrlla c calILlrt 6ucrllulr lntI;'xe-
IrIeN. R HCHOI.Ol)bl\ CJllqilrrr lra6n(),IIilJ]ocL ABrrrltulIlc I]flTctr B CT0l]OIIY BClIbIUeIi.

Ta6r. 1, ttn. 8, 6tt6lItorp. 1: Ila3D

yAH 523,75

O6 iloltepeilrril ilArrIrrILrx noJeii B npor]6epnilurx Il Bcnbluliax tfrororpatfut'tcctillll M€To[orls
ii o i;i.i r, A. I L ll.rB. JiIr,t,rtctr0ir rrc r t,brl,ri r. o0r.. lc;;. 57, 133.

IIlloBc/(elro rrccJtcEoBalnro iloJrrrllrr3atlrrorrIILIx crrcl(TllofpaMlI B JTIIIIIIII H, Itcctlo.rtlfiut an'lttl'

Irbtx npory6cpalrlo1 rr BClrbltrrcl{, troJyrlCIrIiI,rr c lJIacrII}tHoii 2u/4 lt npllltltoii Bollacrtltta Ila llaronl
6allcniori corrreqnoi{ rcJrecHoric. Oi1tcgc,lcttur*c Ilarltr)i{cHtlocrtt uarl{IIrIIbtr IloJIcii Anl IIB}'x
irt:ro'rl,rlcltatrrlrrl-BHOlrucuB (:50-300 ac) lraxoglrcn R nllcJ(eJrax otruI6oI{ I{ll}IcllelIlItl IIJII ll(xlil-
nii,oiJ 1i,,;i,,,i.rrJ1r.r'1\. Il .rrI\ vf,rr\ (rJ nflnl uccro-roullrrrhr\) rl,ctlclo rrl,ur)6oL,illutr tro.lll-
rI|iltt ltirtjlH;H(.iltjr,(,1'lt ttr,.lI lrieTtitrr,,r'8itt i0lrlr,.. IJlfl trHrlil ]-i1ll0B BfnLlllloli no,llvcttlt u,'rt'-
rnnc parrululrn D riorrryllax,urrrrrii u crerirllaul rlttlrrltsororoil{Iloii norfll)rI:raqrlIL oOIlapyiliclIo,
rlTo IieHorollLle yrj.trrn BciltnlrrcH cocrotrr rrB crl)yHTyllIILIX Sreltellroll, rllelotqll\ l)ll;lJIItqIlIIo rloJtfl-
pl.,iaq,rn, ilrnrcj1;erra clcrorrrr loJrrll)l,aaIIrir{ .anlIIccIII{ B rIporyOcpaHIIitx II BCIlhrIIIIlil\, Iioropilr
ir palie cryt:rcu orra:alacr c-'lrqcclilcltltol-t. olltraxo lo AaI{rILI}l Ha6JIolIeIIlLIxI 1l)-\'rlIo crc'rlarL
tltlilcgclculioe il:lI(JrIorIcIIlle o xal)ilI{Tellc lIolrllll'3aqlll{ Il3-:Jl BolJAel"lc'lBll'I II't It(rJJqcIlIIIJc llo-
3)Jrtrliubr llclll{11Jr TeJtcct{ola, npOlurrHiOrtlcrOCi U qaCTI{qlIOlI [l]COOpaSOBitIlIItr "qitttoittrOii;tr'.tlt-
lrrr.{iluilil u (l,yfouyI' ll llru0ul'ul' Tir0r. J, irr. 15,0ttuLtttor|. l4 IllJB.

yllFr 523.?45

lrts)'n6TaTbt rlporpaltnr utrrnrrrorparlrtruecrioii_ nalll6polItlI 1974 L..II O .ll Io I li., Ii.I I s a-
it ri" M., U y g a 'JI. IIll. I{plnr-crroii acrl)oOx3. o6c ' 1911' 57' lLtt.

IlnllRotrurcH Iiir.llr6tr)uoqttoc cl,irBltollro nirl,Ll ]littttltluflrirrl[] lt3 llotcllft]la ( lllllllrl 5:i3.'i; .\)
rr 6riliprreillr (Jllrrrrrfl iZl0.22 A). lto,qy'Ictlttt,r\ 17.\'T I174 l'.. 1l oUCHI(ir trolltr)p)1.r,'f1i,cill \llit]lc-
peI[liir-norcJlalrct{oto ]\littrrrrrorlla()a rra ocIIoB:lIIltII rpex MarHIITolllall}I B IIIIIIItr clJJ,l/ A, tlo-

.fvqonltLtx 3{r.\'I ll74 r.. llr ocHoRiillrrl rlrirtucrlrcl'lrhr\ fHllNHUa o0c}a{J(iilurcH lpoltctttt,it,'tt,,it,'-
tiiru'" u tr00ltuAllltltt rH'ultllht\ r,6Ja('r',tx,7rlll u6pr0ortltt [ri't'('lrllirr;l llcllu,ll'iiuBilllli ltll'i'r'-
rrrillrruir rIc'roa It nlcrol( (point l)Y poilltD llo llcIiHcllcY'' 'l'r0r. 2, ur. !,6tt0lttot1'. i ttir.tu.

yAH 52J.76/77
pafluoilsrvtrcrrlre norurruii ariTrrBtroii o6Jracl'I{ lra Colrltte B lrroile lgilr r' IIil Bo.rllilx 3,5i 2,5 u
i;ii';.;; .'dl-.1 1;lrrrri -ir. O., ABopllurr A. C., EprorncB lI. II. I'Isr. HprtrrgiotYl ac-
Tio{irur. o6c., 1977, 57, 150.

OluclrBarorctr pc3)'Jtb1.il,rbr rra6rroIIcHrrfl roliililbiloro filArlollc'loqIllil{a-_xa, !:i)rHqe, cBfl3alI-

'oroi^iijirrniN-i 
nnicrr"l.r, 1)6 (UclIath Rcgion 13043) B Ircplro[ c l no ?.VII 1974 I' IIa Bo.trIrax

i l: 2-5 ir'l.U c.rr. B 0.ro1,ncp1oE JIoIiaJrLHbui Ircroqrl,IH 6lrr oqclrl alirllB_e_II_ts paccllitrlltrBac\{oM
;i;',,;;,;,,; oorrir. nlar,cumlNr ar{rrrBrocrlr ll:llrxoArrrcr IIa 4.VII 1974 r. I:Ia6;rroAeIIIIrI npoBoitII-
,]i;i;;..,,;i Pt-ti Itt,rrrrc:toil acrpo(rIrr:trlccri)r"I ooccllBilroprrrr AII clcCP'

l. L rL b.\'l I n6rritD\.)litruttotan llirNcu(,trrrfl l,rtrllulrJJ]yqcIlltfl JIOHilllttot't' llcTorllllllil Co al,on-
rill[1 ltct]lliltruII l{til,rr,,i, (trrrIt.un.l,lrunltrtoCHtt(, Ilj{MCII('|1ilrfl). 3r l:rI(IlortoHllotrl l.Vll. Ilo l(C(' IrirC-

iiii,r;rp'lia,.,iiu,n Arrrr lr6Jlroflarorcrr ll)ar{rrrqecr{rr rrcl])ep6raIILIe OryIi'ryaqIIIl c orIIocll'rcJIbIIo lio-
l)orr(irtr leprro[o]r, r{orollLlc rilriJr:u(brlilralrcfl Ira aoJrroneplloAuqcc}lI{c I1i}rlcII(rIItIfl. B rclluo[ c

i Lro 7.VIi orrrocr{'rcJilritblc lr}rrcilcrrr{}r llaAr{orr:tJIyqc}Iufl }lollljacralor c JlI0Hl,llIClIIlcll l{.trIlIIbt
IrOJrrr,r R paCCMaTllrrtsa0lrolr fluallil]OrrC. ()6ttaplxiCtrtr uCtrpOAoIxrITL'JI!t,],-l^" 111,6-,:,", 

BCIICCIiII, Bo

ullcNfl I{oi.opblx sir:rqcrilIe ilrorlroc'rll rol'ol{tl II3JTJqcII-Irtr L llilI(crlMvllc lla BoJrlc 1,9 c'll nllcBhl-
rriaer COOIteTCT.BJtOIItIIC llII:lqeIllItr Ilil BoJIIIllx 2,5 u 3,5 c.rl; 11y1OTIIOCT; llolOriil ytse'trllqIItsitnitCL
E YIiCIILIIICIIT{EII J1JIIlIILI I]OJIIIJ." '' Ni,;;,,;;,ii'-;ranuouianrn",,. cuil:r;rrrrrurii c fll,urilltrrur"r tseltLrutHoii lr.\ It, tr llrlirllirrurrc rrr'.fll
8,fi i;i;' " i'5 ;r;i,n,i'" g+61';1:rrrr'rii r'flolirl' llllrotr Ilaqrru]4 crol'o BcllJrocHir u 'r'oqotrrlo :1il rr'r/l
Hit0flroAiuloct, ylleHbueillrc lrirrcrrcrrlsocTrr lra[Ilult3JI,Yqo]tufl_ Ila DorHax 3'5], 2,5 lr 1,9 r:.rt. I'Icno-
clrtlcrircrn,o nepeg ncrrlection, Iir,rArl 1111 3ir.urtr-t l',,5 fi 2,5-c]: it-'l-c.c]il'.t-'-t19]-?..1)itAuollilJlyqcrlrttl
oc,ritsaracl II])aHrncccr(rr ruc'roflr{rroi!, rra rrnrllc [,C cJt IIa0.rIIoAaJIcH ](ilJIhlIclrtlIlItl craI l]aullIo-
II3INqCHI{fl."Ti16r. l, I1r. 13, 6tt6ltIorp. 9 tra3s.

vAri 523.76/77

llltrlrDOtirutrl lt OTpaHelllle panltOlrOJll OT .lll[:60 ,l]llU BO RpeIlfl COJIleqllhU la,mtelttii' A I t' U lt-

il';""'"U1.'rn Jd;;iiii"i tn. o. JIirrt. Ht,brrreHoit ac'r1'oQrl13 oor.. lc;7,57. lril'
Ir:tccMo.l'llcHLr ycJIoBIrg, npu t(orullblx Bo3nIo?fiHo Bollllllt(IloBeltI{c Au0Iutiqrrotttttliii l{al)'lfllI}n

l,a rroiic 10'c.u no"upr:nn irlilcuri,r* iiiiuejrrrir. I:la 3anl{cflx Ba1'ueIII{ii 22.rx 1968 r. u 24.xII
f gZlj i.. oOHapfg{errbr }rr:rcrHx, cool.Bc'rcltsylorlurc Rr{l1y rcoDcrrtqccuol-I lIudlpaHIIHoIIHoii l(putso}i.

orcrolla aclair,cfl Bblu(,A, q1,0 B yr(il3:trrHoe lll)cMfl ilii ltr{cHe coIHIIa 6NJI-}I IICTOqIIIIHII c YIJIOIIbIMII

;;;,it;i;fi; ii;i,lltria : -- l".n rjrxocrtroii tcmnepalyporl oxrtro 5 108 oK'
'-- D;raronatlir UoBbrrrretnoi'i TricHocrlr pctlrcrpaI1rilI IIrlMeI{eHui'i rIJIorHocrll norol{a BbIflBrerIbI

Tilr{H{c aHoMaJIr{r{ na HIlr{Bol-r llarMe}r[fl illtorrrirtertttstx roI(ilJIbIIbIX rICTorIIIuHoB. IIoI{a3allo, 'lro
IJuflBJl('Llil('rtitl{cll\ly[]il u KOltuc 0Tl([,hlTIr,l Jt0Hilrhllofu lleTr)qllltHa yilutsrc'lBUIllTorl'll0 o6bHC-

,icril'i,nOr,,,,rurre ii l,rrl1rr,,rruln ', cl.le orrrrlt,.ryrilruii nrir3xil,t Br,tr(,Toii Itilpn11HU l3 r',1r c MaricI4-

iiii;;i;ii x-Jsuer'riuarilcir DJIcHrllollots B II,{Hntrx croflx oI{oJlo 103 crt-rr'
I{n. 6, 6tl6.nrrorll. .J lla3B
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vAr{ 523.4

llexoroDrne xupalireplrcrlllill paAllollsn)!le,llt.fl lOllllrepa B ActrarlerpoaoM AlliIilaSoIIe BoJIII ll llx
;;1;;;1i,!;; ."';!.;",i.ni. ,r ,' i ri.q n u n JL C. llrB. -I{prrntcuoii rerlro(rrta. u6c.. llr /7. 57. 111 .

prrcctlorucrrLt cJlellyrorurc xapaHreprlcl'IrI{I{ l(ct{a$terpoBoro ltaAIroI{3JIyucttrtl IOun rellit
r,,,roniiio^njn rirvlrolr,,i 6yirl' p;r:riloli ttlttcltcunttocttt rt A'rlq tt;lllt['otj ortloJL-l{llll lonlltcprt l;r
iii,iiii",i"ilCii:tC7t ii., narrrir,rc'Ha0,rroAcrrrrii n Eoy,rnct,o B rlrrrnirroHC ll!1C,,^]. al ,1lzt,): n1r*
goin;riuTctrsilocrL rnyMotsLrx 6ypL Bo__Bpe,veHr'I, l:lacnpclleJreIIIIC llo AoJIlol'aM IL)llt110lla Ir Il 3aIlII-
itrUO6ru OT IIOJI6IT{CI1I{fl CtlY,IIllII{l I1O, p1gnpCACIellrC [O Al4ala3OEy qaCTOT, (BgtrIOC]tOROCT6r)

il-i,"n"nci,,,r. C_lorrrir,r e:rni.yrorrrrre irr,ironur. 1. Rt'uonrttocTr, (lV) o6ttapyrttctrll,l rol{rrIoll)uRol',
i-ri,u,iirt 

"" 
jr"rn' or I(tnn,r'clth tre BaBucnr or ypoBIIrr corIIcqIIoI:i at{rI4DIIocrl{. OrIIoc[rc,]rLIIarI

i1.ii,,1rrH"i r (11/r/ll,) norrRrarrlrfl rrryMoBLrx 6ypr 6olr,uofi LIIrrcHcIrBIIocrl{ cllllxlloIIIIo MeIIficrcfl
c rrrrtrcricalrrr co,[rrorlIIou zrrirrr]lllocur uc3aBr{cr{xlo or qacrorbl, Ira t{oropol:i_tscllYTcrr IIaOJrIo;Iclrl{l
(t )ritrn;,;,,,rte Jn- ffr ,/lI.,rl). 2. llrOrton.ao[]Lrc AflrrroJIr,rroa'r'b lllyllolrLtx Uylrr'. Ill'utn]liollllr,cll'
lt(, Alt;Illt30ily rltc,tut. 1ililoilciltsilr)cf b lt t(oJtil,Ioc't tso L-]]e nflocl(ull .llcfcMa'lfrqee llll Ilo3|lflClllor
c ylcnuverurinr Morr(ili)crr{ rrrynrotsrilx 6l'pb. 3. _.tIo-BIIA[r{oNIY, II}Icercrl rcllneflItrtr ]i fBcrlrtlclilrlo
lltoutrretruocrfi I1o l(oJrtot.c ]rc tnarHlliuts ilr TOUl|rellu rl)tr IIcpcM_clIIeIIutr IlaorloAil'lcJlu or rllll-
lirqrr norryca r3ilJccrnrr H cro ccpe;1l{Hc. 4. 4000I{T cny'tlttII{it lIo-n gcxanrer|i,lioll II;tJryqoIIIIlI
I()nilrcpa irrqcrnllno rlbtllalHelr ro,ri,no [rr r,tnrcirbr.rnnr.tx'tllyrloBL]x 6ypr]" 4I1 c.rr6stx tta6,nto-

!;;;;;':;rii*;'iiol., OirgurcH Mt rrr{Myilry colrrc.lrroii aftrrltsrlocrlt. 5. Ilpoqutlr tttlrtorrux 6ypr
6'i;olii,,iiir qiliron LlscuJlecnots crrlxpoirr6 ncrtrctcs c rrHI(encolt rcoxlalltllrHol'I ilrirtttritttc'tlt ;lrr.

'Ia6n.3, riil. 12,6u6nuot'p. 16 IIa3D.

vAH 522.59

() rrerotrrrric norrDrr3aulrouriux Ira6tloI(elnrii DaAIIoItBJ).reIIIIrI Corrlqa ts AIIaIIaI]oIIe l'll-3r'o ctt.
i ;;rii o-,, JI.' LL il3u. Hprmcnori acrporJrne. o6c., 1977, 57, 189'

PaccM:rrllIIB:rIorctl HcIio'I'opbIe Bonpocbl IIcroAl{IrII tta6lIoJlelrurYr noJIflpI{soBilIIIIoii no I{l)}'r'y
ll .rllncirlro-rTo:[rJpuBoBiIrrrroi:I iolrIIoncnt B paAuoIr3r)'rroHrttt Connqa. llpuuo,qnTclt Ilc3Yrbrarl,l
iir^i"il.i,riirt ltna"iranmn, rr:lrtlaBJrcrulocrn PT-22 c lrpIIMcrlflcMbrM coBlIeqclllIhlxI o0.nYqarcrtlN.
nirAij-"d;" ridcucayrorcl, uapamerpn oJrJrr{trrlrqcclur-roJrtlllItJoDltlr}tolo rI3JrYqeIrlrfl }iilJIu0potso'I-
irr,rt'ara:roIrou. Olllrcr,rsacrcn arrapa'r'ylla rr x{c'ro!ilriil I{arl{0potst(il rroJl'IlluMcrpa lilrlI pcl'xc'rlla-
qr; 

- -nllrrciiuo-roJrflllllloBalrror"r - coi:iarlnrlqul- paAr{(xaJlyqettIrt{' l lllI{BoAll'crl 3i}nlICII
rrapaarurux cutltilJro3 nllr{ cHarrr{poD:uurrr Errcna Conlrqa. Ilacrcl cpaBlu{TcJlhlltlfi oqellxit BcJIII-
Utrirn lr XaplrtrClla napaSIITlILIX CriuttlOn AJI1I llllyx l)CilillxroD lla6Otlr ItOIA-pIlMgTI)tl. 1)ll1ICLIBaoTCfi

tlc1,oJ1t1{a 
-rroul-crrcaqng llal:]:tBr{r'}rhrx cI4r'IraroB, Bo3lLIlH:tIolllI'lx trpI{ 0alloBo-MollYilIq}IoIlIIoll

lrcroiie rrgncfrllti rto,irlplrdquolrlrblx xapal{TeIluoTI{It rluIIllltnlitc[loro paEtroxf,trYtl(]IrrItr. f,/liil;]l,I-
llAeTCfl II:l gO3lrOltIIOCrt, yBcJltiqcHrfl qIICJIa /UII{}I BOJIII Ir[)rr CnCt{'r'.UitILHbl\ Hll0lIo.[eIlIrtrx I caIlTlI-
trcrpoBol\r-Arr:rniiBoIIe. llpuDoAtrrcr{ 3r{crtepl{McHTaJrblItrc I1arIIlb]0 o'l'oqIIocrrl lloJrJIIllIsaIIIIoIlltInr
r r 3nr er )clILlt.

i:40r. 3, ttr. 7, 6ttOlttt,rr1,. 10 tta:rc.

yl[]r 522.50

llnrrlrelellrle DIIM nrt rrclinroqclltltr BIrrflIrIlrI trecra6rrulrrocrrl paAIIonleTpots II8 Po3)'.uLTitTLI II3IIC-
;"i;;'iil1 norrini'(:..1..Llrl'att otr B A,, l{r,l'corr cxuii B  .,Mott lt.tr ll l''
ii ,a. riJ 1, o I ).t. C. ll:r!. Iti'r,rrre xoii acrpo(rrl:r. s$c., 7!77. 57, 19r.

uIIltflilt McIoA I'oIl1r'r'lrluxtl nAllllLlx lrit)lllolf flrolloMilc('cl{111 1116g1'gCttttii. llt li, llUgll0lltllii
sirr,niliie ;,iuni,crirlri'rr,'c(',!iruut'ttrl yctt.lettitn tt1,tt,'ntttoi.i aLlrlrplryl)Ll lta l)ciryJIr''r':r'rr,l tt t:tt'1'r'ttttii.
B ocfloBy Mcl,o[a noJIo]ricrra orrepftru{fl Aercrrr{rr IIorc3Horo cltrH:lJla Ilil nuJlol'-(x1l'Ilil:[, tllJlloir-

"rrcoiirr-ripi, ",riiontu 
0llNl. Ilprurcgciro orrHcaIII{c aJII'opI{r}Iil Da6orLI 3B}{ <tlilttlrtt-Iir npll IIIL-

6ntollerrlrnx ucToqlltr{oD fiocM}tqccl{o],o p:lAr{ouSJIyqcuIIfl Ir lIIIIJIUlrC',llloBoll AllaI:lrrclIc l)ilAuoI}oIII
iri 2Z-" l-raxlIo'r'crocli(,lrc I{ltuucHoti acrpo(tnrliuecxoI"I o6ccllBarollull AII CCCI)'

it,r. 4, 6tt6lttot p. I I ttit:rl.

vI[H 522.56

Cltcrelta DerIcTDaqil[ tr o6pa6orl;rr paAltoacrpolrouilroctioii IIlt(l)opllal(llll B..peiln.l,llo]l ntacttlra6e
;;e*;i;;,'It orr',tirrr c.it.,Dqririon B.A. Ho,c.it crtatt u.u,..Hu1r.ct'tt-
X'"it-ii^'ulA..-M;1ccoB ll.l'.,.1.[ccr('l'on Il.Li.,cr,cnx;r ll l] ll:ru T'i1rr'rrt-

lxuii acrpurlrttr. o6c., l9;7, 57. 20:,.
C-

Orucala tIHoI.ofiauaJrhrraii crlcrena aBToMa'rrtqccHoii Ierlrcr'lllqttIr u o6IatlorHIr I(allllllx,
paepi6oi'aiirian rra ocrroBe SRNt <lIaup[-I{D B ItpLrMcHuft itc'r]rorltrt:tn'tccttoil oOccpBal'ol)IM--Al1
CCCp. Cucreua no3Borflcr ltl)olrSBoIIlrlL pcrrrculirquro lle3yrbraroB 'rofiyrl{llx II3NIcpcIIIJ!I, Iril
,cirrtirleiLre, ilagiinrror:i rclr1,d, B rtii,lrrrqcixoir ri rlu0pobor:i'0oIrltax, ttpe[DaprlreJlbIt-aIo o6l)a-
6oiriy errrr-pcayJrbraroB 1r l)earbuorr llpeMoHl{, a raH}Iie_ynllilBJrflTb I).c}I{I{MaMu Ila6ortn paAIIo-
IrcTt,i,u. I\larierrlialttLH IK')lruCTh Uuunir Aattilntx n DBI\l cilclrltlrtur J00 o'r|rlt''l(rit B ' cliylll{}'.
i-rr,i-"-"icq,bvrruurrrr,r:rorritrr cxclra cucrcMbr fi I{llarl{oc ortl{citIIi{c tso3}toHIIocl'cii nPolpailI}I
;tj;a;6t;ire;rn6ii d61.aR,,r,rur. Cr{creMa rrcno.rrr.3ycrcrr rlllr{ Ir:tOrrogeI{rItrx IIa 22-.rt ttaguo'rc.rtc-
cironc I{AO AH CUCP.

I{r. 3, 6r6"{uorp. 6 rraar.

yAn 523.841

BBeBArrbrii lrarflilTorpao It lo.[flprtllcTp rIa crICTe dOt_OtIol AIfi I[3]Iel)ellufl qtrpliynffpHoii Ilo-.[flp-tl-
;raunutsyolinxlrulrpotirrxcncrirpa.rtittlxltoroeai'Eyxa-'r A Q, 'Il'a.ll llul{llii ;[ Il'
H;*;i;; I,;r 0..t 1., I-t y rirrr tr rr o B B. I\L ll:rrr. I{punrcrruii flc1.t)udlrir. oac.. l,117,57,
209.

(Do'rogreHTlltr.IccHafr lleruc,rpaqflfi qrrllt{yJIfllr}Ioii tlorrrp[3aI{trI{ Ha ocI{oBc MeroAiI c.qglil
(l,orolroB l]ealurogarrl ]]JII ilBe:lAHolo MallrllTorpatba u troJrupllMerpa' ycr:rHoBJIellIIhIN coorBer-
i:ru,i,ino B-(lro;lcti liyai rr Itlccelperra 2,0-.v pei;,rcrlro1,a ttAO.. l4cnolsroualrtt0 nl,aM{,5'rorr,lloii
rrotrt,Jfluut{ HanllflifieHl{fl, flollaBaeMoro ra DJrerirpoolrrfi.recHui.I Mo[yJru.t'op, II AIrcI(l]Illlhlraql{tI
ir"il,inuo,i uymoi Orlce qcu s 2 paJa yryqrrrrrr onrottt,'Hnc cttrll;rJl/luYM no ('llaB^llcllllio c llt'ru-
lonr-ilr"iporir,o-$aaoBoto gcrerrruponariun. To.rltocrr llcr'trcl'lrluIIIr curllara B 1% A.[rI 3tseJAbl

- 4-Lm,'D [ocrl4r.acrcE 3a Bl]cMH Har{oilJleIII{fl cI{l'Ila.ua Ttlttr - 3 ,}rult B peH(!I}Ic lI3MeDoIlllrl }till-
gr{Tloro florq 11 Afltr eeccgl,r -10m 3a ?rr,.r = | cen B I]e]HuMc I{rtMepcHlrll ltorul]u3illlulr. III)[MO-

rreilfie trraroBoto ABurarcJrfl (ilI[,) DMecro ircfiIIxpoIIIIofo B clrcreMc cl{aIItrpoBilltll}I 3Bci]AI{o-ro
nzrrHrrorpa6a noBBoJrfrc'r rrpor,r3BoIIUrb crtillrl,rl]oBartr{e cren'rpa c rto66IM Itrafou IJ " a.'AS (A)'
rtrc as : o,ouz A - nelu.lulta cAlrHrrlrlroro mala, ?1 - lrx rlucJlo, SaAallaelloe Illlolpallrvlllo
c 6:rora ynpaulerrurr IIIf{.

I,In. 10,6u6,nIrorp. 13 Ha3B.
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YAH 535.231.63: 516.t\2i 51+6.61r1
rlepelrroncririi lrcroqHrrli ftaH DoaMoirtrrLtir oraHAapr Haryqenrrfl B BariyyrrHoii l,lrrpat[r.roreronori
o6racrrr erreHrpa. IIpoxo0beB B. It. I,I3B. I(prnrcuoii acrpoor{3. o6c., t977,57,221.

Ilt)oBcAerr pacqer pacflpeAelreHr{fl r,r3JryqeH}rE rro crreHrpy Arff qeperrHoBcEoro r.rc'rotlrrr{Ha,
cocl orlucl.o nB rnacrr.rHfirr 6Toptrc,Ior.o MarHrrE rr IlaAlroaHTilBHblx rr3ororroB Sr00 f Y00. .(arra
sABIICIiMOCTb 'IIICIA (POTOHOB N),, CO3AABAEMI,IX OgUOfi B.UACIIIqE T S T CCT; B CTIEHTPAJIbIIOII IIHTCI].

narc I A, c yqeroM cnexrpa $-.IacTrrq Ir IDi AJTuII npo6er^a-.^Hd ocuoBe rIIlc1rxryprlbl\ AaHHbrx
Ir ncxo'ropbrx lranrepeHlrfi, rpoBeacrrrrbrx B o6,rrac'tll Hopoqe 200u -{., qrtla rtrtrepno;rnqrrorrtraa Sop-
rryna laprllalra Erfi pacqera Iror{aBarenfr flpeJIo}IJIelr!I.E no,0Toprtc'toto rIatrIrrfl ts rlrtrellBarc
lrlrrrr Eo.trH 5460-1200 A

?ro : 1,e(]57 + 5/1,27 l(?'- 1050).

Ta6n. 3, uu. 2, 6lr6,nuolp. 21 rraas.

,"Arr 521.114

IlrrreprlleperillrrorrHo-oa3ortLrii nreroA rrBrrepeHrrrr r)rreBbrx criopocreii n arlroct]repe ColHr\a. f o p-
c ri rl ii C. M., JI c 6 c tr e s B. II. I,I3B. I(pur'rcrroir acrpo(lrs. o6c., 1977, 57, ZZ8.

IIpeAraraeNbrrYl lrrrrcp$eperrqrrorrno-$asonrrr"l Ireroll llccJrc;loBaHlrE JryqeBbrx ci(ollocrerYt ocHo-
B:1rr ila uBMelleuurr (raalr ulrrellocpcHquolrHor-r rraprrrrrEr IByxr,{eBoro urrrepSeponerpa Mair-
r{cJrr,co}rfl nplr rluHcr.rponarrrroii palrrocrrr roAa 40. Merog npuuqllnllalrbHo orJrnrlacrcfi o'r HJrilc-
crrrt0cHoro lI orxllLrBaer IIoIlble tso3rIo7r{tIocrlr B r{ccrcAoBaIrrrfl\ flBJteHuil, rpor,Icro,qfixlu\ tr1
CorHue.

IloHasbrBaercE rlyugamexrarrnoc Anrr AaHlroro rrerolla cBor"rcrBo rrponollqrrorr:lJrhrrocIrr tr3Me-
ItctUra (rasrt cMerqelluro ([IeHTpa rqil{ccruD ctlcl{TpaJrbrror"t ruulu. OqeIII{a rleroAa I]o Hprrrcplrlo
crrrrriln/uryM yr(aBIiBaer sa soaMo;ItHHii nffrrHparrrrtii Bbrllrpbilrr B ToqHocrrt rl3rrepcrllrii.

I1r. 1, 6r{6nrorp. 18 rraan.

vi(H 523.745

I{rrrepd}epeHr{nourro-0aaoBbrit rreroA }r3rrepeHrrfi MarHrrrrrrtrx troreii D ar}rocoepe Corrrrla. I o p-
6a.rcsa u.B.,IopcHuir C.M.,JIe 6cgcB B. ll.,"lIro6HMqeB B. lI. I,I::n. Itpunr-
erioii rc'fpo(rrr3. o'ic., I 977 , 57, 231 .

Onnc6rBaercn uHrcltt[cpenqrronno-r!asonrrrYr NrcroA rr3rrcl]eHr,tfi [IarllurHbrx ttoleit, aarrro-
uarorrluricn B creAyrotrtcM: ocyxlecrBrrrcrctr tlroAyrfrqr{fl xltyroaofi noJrtrlltr3aqlrlr csera r o6racrr,I
Ircclcgyeuoii crerirparblroit rurrrrrr; cBeroBoii crrrrrar IIpoxoArlr oI]rrrqccHnr-r $rulrp, ilrrpr{rIil
trtlolrycHatrufl rioroporo 6olllrc llrlpuHbl JrrrHulr, rr flo[acrctr B trByxryqetsoii rfitrep$epolrcrp
Nlaiilierl,coHil; l.rB}repHercfl aNrnrr{ryAa xole6arrnr"r $arsr lurrep{epeHlluoHHort HaprrrH6r, DBHroir
Ha 0rrHcuIloBaHHor"I pa3rrocrtr xoEa ryrrcr"I B Ilrreprl]epoMerllc.

-NIeroA aHaJrortrrrelr rllaAlrqrrorlltolly nprl rrBMellerrlrfx /J 11 I o6;racur cra6ux MarH[Trrbrx
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