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An improvement of the low ionosphere
model in comparison with

the International Reference lonosphere
(IRl) and other empirical models

N. V. Smirnova, 0. F. Ogloblina, V. A. Vlaskov,
P. I. Vellinov*

Polar Geophysical Institufe, USSR Academy of Sciences, Murmansh
* Salar-Terrestrial Research Laboratory, Bulgarian Academy
of Sciences, Sofia

Introduction

For the improvement of forecast methods in radiowave
propagation and praclical support of radiocommunications, it is necessary
to know the distribution of the basic parameters, determining the character ol
cadiodiffusion and, above all, to have an adequate model for electron con
centration distribution in the low ionosphere (50-100 km). In spite of th
numerous direct (in sitw) and indirect experiments on the structure anc
composition of that region, there are no satisfactory photochemical model
yet, complying with the experimental data. The process of low ionospher
modelling is mainly two-directional:

1. Empirical modelling on the basis of systematization, classification q'
experimental data and working out the dependency of the main ionosphere
parameter — the electron concentration N from all factors, influencing the
character of the N (&)-profile. Examples of such models are the International
Reference Ionosphere (IRI) [7], the statistical model of McNamar a [8], and
the empirical model, created recently at the Scientific Research Institute of
Radiophysics (NIRFI)-Gorki, USSR [1]. All above mentioned empirical
models of electron density profiles N (k) require the following initial parame
ters: date, month, year, local time LT, solar zenith angle X, latitude, sola
activity (R, Fy,;) and magnetic activity (K, Ayp).

9. Theoretical modelling where the electron concentration is calculated
by the ionization-recombination cycle of the D-region, including the ioniza-
tion processes; the system of chemical processes of the ion transformation and
the recombination processes. The quality of these models and their ability
to reproduce the real conditions, observed in the ionosphere, are tested by a
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comparison with the experimental data. The simplified models [9, 10], the
detail models {11, 12, 18] and the {onization-recombination cycle model deve-
loped by uvs [2, 8, 14, 15] fall in that type of models.

Theoretical model of the low ionosphere

Our model (Fig. I) includes: four positive ions — NO*,
Oy, CIf and CI};four negative ions -—05, 07, CO; and NO; and electrons.
The rate constants of the major processes in the scheme arc presented in
Table 1. A detailed reasoning of the model is given in |2, 3, 14]. Herewith,
we shall mention only the peculiarities of our model differentiating it from
the theoretical models developed earlier. The rates of the transformation
processes of the primary positive ions NO*, OF in cluster ions CIf; of the
simmpler cluster ions CI into most .complex ones Cl3y as well as of primary
negative ions Oy and O~ infothe intermediate ion COy are illustrated by the
effective parameters Ba , Bno*, B.Bo,, B These effective parameters are

deduced from the detailed schemes of ion tramsformation and include depen-
dencies on the atmospheric temperature 7 and humidity [H,0], as well as
from the small neutral constituents O, O, and €0, cohcentration. .

For example, the rate B+ of the basic channel of formation of Cl} from
NO* under normal and winter anomaly conditions has a temperature depen-
dency 7' in the range 7--120+230 K and a greater degrec of dependency
T-%%% in the range 180+240 K, while under sufficiently high lemperature
condilions (i. e. in winter) il depends on the humidity of the atmosphe_.re.
Under disturbed conditions (auroral absorplion AA, polar cap absorption
PCA, post-storm effects PSE after magnetic storms SSC) the rate of B+ of

the basic channel of formation of CI+ from Of depends on the concentration
of O and H,O under all temperature conditions and has a weaker tempera-
lure dependency 7%* The same temperature dependency is’ characteristic
of the transformation rate B of the cluster ions CI}- with recombination coe-
fricient ¢ (CJ#) =2.10"% em®.s"! into more complex cluster ions CL} with

recombination coefficient a(CI})=10"3% cm®.s~'. i

0 s :,‘ y By —_——
oy po—r= . ——l--r - lr*--— 0, BU;. i ;i COL H,0 fmm
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Fig. 1. The propesed theorelical ionization-recombination cycle model
of the D-region i !
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Table 1

Rate constant \ ) Rate constant |
300 600 . {300)12
By=1,4.10728 (T_) exp (——f”) Big=7,5.107% (—f* |
B,=1,0.10751 _ . (300\1 7350
By=1,5.10710 Puig=5,4.10° =] exP (#T) ‘
$,=20.10710 Byy=12 y
00\ — 146 300\5
B,—9,1.1012 (ST—") Bug=4,0.10%" ,—r) |
|
Bs—1,9.10710 L ot 3__)"
B.—2,0.10710 B1e=2,0.10 j“ T i
Bg=1,1.10710 Pu=60107% 30018 |
By=0,15 Big—=9.0.10781 (_'T_) |
Bio=1,1.1071 300\5
By =2,0.10710 Big=3,1.10728 (T) |
13
Byo=1,0.1 0‘"38(3%0) Bgp="5,3.10710 |
; Bay=7,0.10712
300\ 7100\ Boo=1,5.10710
,=T,95.1 ‘1(—) (-———,"‘ L s
P_12=7,95.107 7)) exp 7Y p,—0,33 |
plzll‘l

4;—6,8.1077 T-04
Bo; =5 (02’ + B [COy] [Oal+Bi7 [Os]
Bo~=Pyg [0s]%+Byg [COs] [Oq]+PBao [Osl

Unlike the empirical models, our theoretical model requires the following
input parameters: the neutral atmosphere model (T My); the small neutral
constituents NO, H,0, Oy, O, Oy (‘A g) model; the solar radiation intensity
model in some lines and ranges of the wavelength; a corpuscule ionization sour-
ce model, especially when the high-latitudinal ionosphere is considered. Also,
it is necessary for these parameters to depend on the input parameters, as it
is with the empirical models: date, L, T, X,10, R, Fige Kpy Ap: All input
parametérs of our model are given in [4]. |

|

Accuracy of the N(&)-profilcs description on the

basis of the theoretical and empirical models l

; |

Now we shall evaluate the possibilities of the empiricé;ll

models {1, 7, 8] and our {heoretical model [2-4, 14, 15] so as lo render the
experimental data N in the D-region under different heliophysical conditions.
For that purpose we are going o use the data bank of NIRFI [i}. In that
bank more than 500 electron density profiles are included for a 60-90 km
height with 5 km altitude step for the middle latitudes under day conditions.

These data is obtained using different methods: cross-modulation, partial
reflection, rocket measurements, ctc. As a criterion for the precision of the
different models we are defining the reduced logarythmic total error
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D=— X |In Nes/N | 1,
=1

n

where N is the electron concentration, nis the number of the compared data
in the bank; the index “ex” denotes an experimental value, and “m” —
model value.

Before considering the results, we shall note that according to the review
[16], where a comparative precision of the N measurement through a number
of methods is given, the value of the electron concentration is fixed with pre-
cision to the factor from 0,5 to 3. Furthermore, the data concerning the 60-
65 km altitudinal interval are given with the lowest precision. That is why, if
the data are collected under different heliophysical conditions, it is difficult
to expect their representation by the models, with a precision greater than
that factor (and, above all, at low altitudes).

The D values, calculated using the IRI [7], McNamar a [8], NIRFI
[1] %:1glou§ theoretical models for the whole bulk of data set [1], are presented
in Table 2.

Table 2
Helght, km
Model e
60 1 65 ’ 70 5| 80 ‘ 85 ] 90
7] 2,03 0,89 0,747 0,698 0,758 1,04 1,05
18] 0,722 0,586 0,617 0,602 0,728 0,884 0,899
[1] 1,18 3,775 {1,654 0,836 {0,923 1,22 1,24
14,15] 0,926 {0,849 0,674 0,680 0,736 0,834 0,845
Case number 107 167 285 405 468 350 266

It can be noted, that on the whole our model describes the data bank
better than the empirical models. A certain preference can be given to the model
of McNamara for the 60-65 km altitudes. The higher precision of description
of the data on these altitudes is explained by the fact that McNamara’s mo-
del is built up on the basis of a great amount .of cross-modulation data — at
60:km they represent about half of the total amount of data, and the values of
¥ are considerably greater, as compared to the other methods. The chosen va-
lues of D using different methods of measurement show that, if we consider
only rocket data (accepted by the COSPAR Symposium on Structure and Me-
thods of Low [onosphere Measurements — 1973 as most precise and reliable),
our model describes experimental data better than the other models [1, 7, §]
for all altitudes, including that at 60-65 km altitude.

Up to now we have considered the possibilities of the models to reproduce
N dor the whole data bank, (the profiles are collected in the quiet D-region).
Now we are going to present the results obtained by low fonosphére disturban-
ces modelling,

Let us consider several cases of diffarent type: polar cap absorption {PCA),
post-storm effects {PSE} and winter anomaly (WA}, The chosen cases have
input parameters necessary for calculation as follows: data for the particle
fluxes and their respective electron production rates (PCA, PSE); data for NO
and the temperature 7 (WA). In Fig. 2 the results from the calculation of
9 cases of PCA (proton flares on August 4th-5th, 1972 November 2nd-4th,
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1969 and April 14th, 1969), a case of PSE (in the period December 1971 —
February 1972) and two cases of WA in January 1976 are presented. These re-
sults are subject to a detailed discussion [17]. Fig. 2 demonstrates the possi-
bilities of our theoretical model to reproduce the electron density profiles
during various disturbances, if the input parameters are known. At the same
time it is evident that the empirical models existing at present are unable to
present satisfactory values of N in the disturbed D-region.

Evaluation of the radiowave reflection
altitudes in the long wave (LW) range

For the interpretation of the experimental data concer-
ning radiowaves propagation in the LW and VLW ranges it is necessary
to know two basic factors: the altitude of the reflecting layer A, and the
electron concentration gradient of that level G (4,). The experimental deter-
mination of i, is based on the registration of interferential minima in the
radiowave intensity field with frequency f~150 kHz and 50 kHz on path
length 7~1000 km and 500 km respectively. Using data of only one path,
a rough determination of A, is obtained. The reflection process considered in
[16] on the basis of the wave equation solution shows that for the real N(h)-
profiles the reflection is possible in the altitude range of 6 km, at a constant
electron concentration N(h:) for the given frequency. Evidently, if data
concerning the simultaneous phase-altitude measurements for two or more
paths are present, the reflection height determination is considerably more
precise.

It should be pointed out that the values of i and N(h,) will differ to a
certain extent depending on the different profile models of the collision fre-
quency v(h) which are used. This is connected also with the difference of the
evaluation of N{&) for one and the same path 155 kHz/1360 km: 500 cm 3,
following data of [16] and 350 cm~—? of [19].

The more common case of calculation of electron conceniration in the
reflection point is used in {5], where the radiowaves propagation 100 kHz is
considered in geometry opfics approximation and plasma anisoiropy in the
ionosphere is taken info account. However, the values received in [5] for N(he)
and the reflection altitudes he for the path already mentioned differ from
experimental data [18], as well as from the values in (9.

A comparison with rocket and radiowave
measurements data :

The radiowave absorption observations in the middle | a-
titudes show thal the monthly and median values under constant zenith an-
gle X have a halfyear variation, the minima being in the equinox months
and maxima in the periods of solstice. A more expressed maximum is observed
during winler in the short-wave range and in summer in the long-wave range,

The short waves absorption in the D-regionis mainly non-deviating, while
the long waves absorption is deviating, as it is demonstrated mainty in the
reilection area, Heunce, there is a need for an accurate description of the fine
structure of the N(h}-profiles. In Fig. 3 a comparison is made between di-
fferent profile models: the N (h)-distribution according to our theoretical
model of the D-region, the rocket profile measured in the Volgograd (47° N,
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April, X=80°, low solar acti- = B
vity) [6] and the profiles calc- ‘
ulated according to the mo-
dels of IRI [1], and Br e m-
er and Singer [20]. He-
rewith, the altitude of radio-
wave reflection is also shown
as obtained by means of the
phase-altitude method via the
simultaneous two-path long-
wave experiment of 218 kHz/
1463 km and 191 kHz/1278
km, with reflection point aro-
und Volgograd [6]. The refle-
ction altitude corresponds to
an electron concentration abo-
ut 550 em~ 3.

It is evident that the the- Fitg.d.’i.fﬁi] cﬂ_mpartilson”geit\;gen ﬁ(fl}grnf}]esﬂcalfﬂ

a i ! ated followi e -79 mode , the
oretical model describes most i 1no‘de]l1g[2—4, 14, 15] (2), the e[xLe{;il)nenta] dz
precisely the experimental in {3 model [20] (8); (4) rockei measurements [6],
situ N (h)-profile and much be- the phase-alfitudinal method [6] — hatching
tter thanthe other models cor-
responds to the results from the phase-altitude measurements. An adequatel
precise evaluation of the radiowave reflection altitude in the long-wave rang
on the basis of our model is corroborated by the comparison between the /
calculated for the Allouis (France) — Sofia (f;=26 kHz) path and the resulls o
the phase-altitude measurementsforthe Brashov- Kiihlungsborn 155kHz/1360 km
(fi=26 kHz). For example, for April, at a low solar activity our theor
retical model gives (for X =78° and 68°) reflection altitudes of 76,56 and 74 km
as compared to the experimental data of 78 and 75,5 km respectively.

E)

s e

Conclusion

]

Thus, the different tests of our theoretical model of the low
ionosphere carried out on the basis of amajor experimental datasetshowsthat our
model allows considerably more precise reproduction of the experimental datia
according to the basic ionospheric characteristic, the N (h)-profiles, as well as to
obtaining a better correspondence with them, as compared to the existing
empirical models of IRI [7], M¢ N amar a [8], NIRFI [1] and others. Besi
des this, the advantages of our model as compared to the empirical model
are proved both for indirect data concerning radiowave propagation and o
the in sifu rocket measurements. It is valid for quiet conditions (Fig. 3) an
to a great extent for the different types of disturbed conditions (Fig, 2) in th
solar-terrestrial relationships of ionospheric (PCA), magnetospheric (PSE) an
meteorological (WA) character.

The advantages of our model (Fig. 1) are in the sufficiently correct cal
culation of the existing in the mesosphere diurnal, seasonal and 1l-year va-
riations of the temperature, humidity and concentration of the minor neutra
constituents.

oo Bas o
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MO CPaBHEHHIC C MEXJAYHAPOAHOH CIpaBOUHON
uonocdeport (IRI} w.¢ Apyrummu
IMITHPHUYCCKHMH  MOAENAMH

H. B. Cuuproéa, 0. @, Oeaobauna, B. A. Baackos,
1. H. Beaunoe

(Pczowme)

[ipennaraetcs TeopeTHuecKasi MOAEAnL HIDKIEH HOHOC(EpH,
BKJICYAIOIIEH UeThpe NoAcKHTelbibix wora {01, G,*, CI,*, CI,*), uethipe
OTPHLUATERAPHRIX HOHA W 2JCKTPOUB,, OHA VUHTLIBAET 38BHCHMOCTh CKOpOCTeH
OCHOBHEIX 1IPOLCCCOB OT TeMUEPAaTYPsi, BAAKHOCTH aTMOCHRPH M KOHUEHTPAIKH
MafsiX HeHTPaAbHEIX COCTaBAsioniHX. [IpoBepka paspaBorautodl TeOPeTHUECKOI
MOJENH Ha DONBLIOM MACCHBE IKCNEPHMEHTaNLIbIX AaHHbIX (cBhitle 1000 N (h)-
npogusies) NOKA3pBAET, UTO OHA Jiydnic BOCTPOUSBOAHT SMIHDHYECKHE MO-
Deny, uem H3BECTHLIE CE30HNBIe H CYTOUIILIR BapHauuu N (A}, a Takoxe npoduin
BO BPEMs DA3AKUHBIX HOHOCQEDHLIX BO3MYHICHHIL,
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1. Introduction

The ionospheric D-region situated in the altitudinal ii
terval 50-90 km influences considerably the radiowave propagation in a wid
frequency range: very long (VLW), long (LW), middle (MW) and short (SW
waves included. In this respect of great importance is the problem of suc
modelling which will adequately describe the distribution of the basic para-
meters, determining the character of radiowave propagation and, above all,
the behaviour of the basic ionosphere parameter — the electron concentra-
tion N under different conditions and states of the solar-terrestrial relatioq-

T
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ships. Such a modet should define the N(h)-profiles dependency on the s
lar activity, season, time, the geographical siluation, the level of magnetic,
ionospheric and meteorological disturbances or, in other words, all factor:
influencing the character ol the N(h) distribution in the D-region. This is
necessary for the improvement of the radiowave propagation forecast md-
thods and the practical support of radiolinks. For this purpose a theoretical
quadri-ionic mode] has been developed [1, 2, 6], which proved morereliable thar
the empirical models [7, 8], and, compared to the detailed schemes, e. g. [9,
10], has the advantage of simplicity and greater speed of calculation.

The purpose of the present work is to test the developed theoretical mode
[1, 2, 6] on a considerable bulk of experimental data, as well as to demonstra
te the possibilities of the model to describe the various disturbed condition
in the ionosphere (polar cape absorption PCA, auroral absorption PAA, win
ter anomaly WA, post-storm effect PSE, etc.), as well as to continue our pre
vious studies [11, 12].
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2. Fine structure of N(h)-profiles modelling

An important characteristic of the N(h)-profiles is their
shape, i. e. their non-monotonousness, presence of extrema — maximums and
minimums of electron density and their heights, as wel as the gradient ve-
lue dN/dh. Herewith, we are going to distinguish between two altitude regi-
ons in the D-regions: under and above 75 km. First, we are going to icon-
sider experimental data, and then the possibilities of the different models to
explain the peculiarities of the profiles in both altitude intervals.

2.a. 60-75 km region modelling

For thisregion rocket measurements give predominantly mo-
notonous profiles lacking in expressed minimums and maximums of . The profi-
les obtained through cross-modulation display an expressed minimum al about
70 km heighl and a growing value of N al 80-65 km height, the same being in-
terpreted as “cosmic ray layer” {(CR-or C-layet) in the low ionosphere {3]. The
model profiles formed on the basis of dala concerning VLW, LW and MW
propagation do not offer a single solution for the profile characler under 75 km.
For example, in models [3, 13, 14] the C-layer al 60-65 km is present and
at 68-70 km a minimum is observed,

But, the model profiles {4, 15] (the last are obtaind using data about
radio pathsin the frequency ran-
| a ge from 16 kHz 1o 2,5 MHz) are
kml fr B monctonous, Furthermore, the
calculationsin [16] showed that
the use of the IRI-79 model
[7] — a smooth profile exirapo-
lation under 70 km, and the
moedel [14] with a C-layer model
demonstrate different VLW refle-
ction cceffleienis within the fra-
mes of accuracy measurement of
these parameters. The electron
concentration variation 10 times
in the 51-61 km interval leads to
variation only inscparate compo-
nents in the reflection coefficient
matrix. [t came out that reliab-
+ le conctusions concerning the N
value for the low D-region can
be made measuring all four com-
ponents of the reflection coeffici-
ent matrix components, while in
practice cnly one or iwo parame-
ters are measured,
Fig. 1. Eleciron concentration profiles N {a), ele - Now we are going to con-
ctron production rate gy and the effective recom- sider the profiles ohtained in
bination coefficient ae (b) under summer (1) and  our theoretical model [1, 2,

a0 |-

80

80}~

70

60
=

winter (2) conditions: X=78,56% F, 07=200 g

calculations taking into z::(‘cmml. glee- 6]. undei: qgl'et aUTRS .Iand
tron precipitation; — — — without taking into Winter conditions .at tatitude
account the particles BO"N; solar zentith angle
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X—=7,85" and high solar aclivily F,,,::200. Thoese N(h)-profiles are preq
sented in Fig. 1. The profiles designated by dotted line demonstiraic an
expressed minimum at height 72 km in summer and 70 km in winler.
This minimum is received from lhe ¢leciron produclionrate g minimum (Fig. 1)
as a result of: a) galactic cosmic rays ionization drop with height, and b) low
intensity of the Ly-alpha line on these heights, which is nearly absorbed
by the atmospherc {3]. The profiles designated by an uninterrupted line are
of monotonous character. They are oblained taking into account the addi-
tional ionization source: the precipifating high-energy eleclrons. The back-
ground fluxes data under quiet conditions delfers considerably. In our cal
culations minimal values of ionization rate of that source are used {rom avai-
lable data. It should be noted that the consideration of the addilional ioni-
zation source is substantial only for adequately high values of X. At X707
the solar radiation ionization exceeds the eleciron precipitation ionization to
such an extent, ithal the monolonous growth of N (h) with the altitude is pro-
vided even without counting lhis additional source.

2.5, Modelling of the region above 75 km

Rocket experiments and parlial reflection method measure-
ments give eleclron density profiles with large gradienl d¥/dh al altitudes 80-
85 km, The cross-modulation method using Lhe new way for obtaining N from ex-
perimental dataresults in an insignificant ¥ gradient, not observed in profiles
obfained untili 1971-1972. The height of that gradienl and its value change
in dependence with the observation conditions: in summer at middle tatiin-
des under daytime quiet conditions 83-85 km, about 87 km at high latiiudes,
and up 1o 90 km when noctiluscent clouds are observed; in winter under nor-
mal condilions 82 km, in winter anomaly 77 km (and even 72 km}; at night
the gradient height is greater as compared {o day values {up to 90-92 km) and
is marked by a draslic fall under disturbed conditions.
Let us consider the possible reasons ior the occurence of thal gradient 0f|
N on the basis of the ionization balance equation [3]
gr—aeN?, v (1 1-A) {aa-|-Aai).
It can be supposed thal dN/dh occurs either as a result of the growih in
ionization rate ¢ or due to the effective recombination coeliicient change.
The calculations show a comparatively smooth total clectron production
rate gz profile above 70 ki (Fig. 1b). At the same time, the availabie ion com-
position mass-spectrometer measurements in the D-region (aboul 40 rocket
cxperiments) show a coincidence between the gradienl N height and the -
height, changing abruptly its prevailingly positive fon composition: from
cluster jons H* {H,0) below the transition level height 4, to simple molecular|
ions NO*, O,* above hy. Let us remind that subject of discussion are alti-|
tudes above 70 km, where the negative ions are comparatively small in number|
(A <21} and the value of g, is determined by positive ions composition:

€ (NO*, Of)7ra(C Fol
1--f+

o (NO*, O))— 2., 1077 em® , 571

g {CItym(2+10).10°% em®, g1,

fr— ___[CIt] ,
[NO+]4-[0,"]

ue:ﬂ,d:
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Table |

‘ Height &, km

Conditions . experiment
sl model

fr=0,1 framl Fr=10 (1, 2, 6]

Summer, daytime

Equator 81,5 82,5 76,5 i
Middie latifudes 87 85 Lt 85,5 (X=287)
High latitudes 89 87 83,5 88

Wiater, daytime
middle latitudes

Quiel conditions — - — 82
Winter antomaly 79 77 75 76—77
Strong anomaly 75 72 — 72
Winier
high latitudes
Nighi, quiet cond. 94 92 85 =90
Night, weak PAA 86 82,5 7 82
Dayfnight PCA 76 72,5 69 73

The grealest changes of ¢, are caused by the ion centeni change, corres-
ponding fo the #, transition from f*=:1 to f*=0,1, As shown in Table i [17]
where mass-speciromelér measurements data are summarized, such a change
of f+ takes place in an inferval about 2 km, This causes the reduction of e
live times from 1,6.107° to 3.1077 cm®s~ %, while ihe {ramsition of f* =10
to f* =1 reduces o, only 1,5-3 times and this process takes place in an inter-
val of about 5-8 km. Thus, in an interval of 2 km of the transition height {equ-
al to the ¥ gradienl height) the electron density should grow 2,3 times only
due to the decrease of u,.

3. Winter profiles modelling

Let us begin with the model N (h)-profiles, Fig. 2 (dotted tine}
shows the profiles[18] obtained following data of radiowaves propagation in a wi-
de irequency range from 50 kHz to 2,75 MHz under low solar activity £, .=70,
latitude B0°N, X=78,5°. The summer profile / features a small N gradient
at altitudes above 85 km. But the winter profile 2 is characierised by a rather
high gradient at altitudes of 82-85 km (N changes 7 times). Also, in Fig. 2
the N(h)-profiles calculated on the basis of the theoretical model under the
same lalilude conditions, zenith solar angle and solar activily {uninterrupted
linc) are compared. A good correspondence between the summer proliles ob-
tained using the {heoretical model and the model {18] is noticed, while the
winter profiles differ considerably: our profiles under quiet conditions feature
a comparatively small ¥ gradient,

The absence of a marked ¥ and «. gradient in our model profiles is ex-
plained by the fact thal, when calculaling N with step in height | km, all
input paramelers -— temperature, densily and conceniraiion of the minor
neutrat constituents -- were given with smooilh approximation of their model
values, which arc given, .as arule, with step in height 5 km (e. g. the CIRA —
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|
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Fig. 2. Water vapours concentration influen- Fig. 3. A{a)-profiles {a) and aa(h)-profiles
ce on the N(h)-profiles (a) and ue(h)-profiles (b) (&) under normal (3) “and aunomalous (f

under summer (/) and winter (2) conditions 2} winter conditions

caleulation for constant £=5.10-"%0— [/ — WA 4, 01. 1976; 2 —- WA 2. §1. 1976;
for k=5.10""% (under 80 km) and fk=1.10~° 4 — normal day, X: -86° :
(over 80 km); — — — model [18] - —_ — — —, ... model calculations;i

1
@, x — cxperimental |

72 model). The testing of the model by unil points demonsirates a relatively |
true representation of the transition level heights f, from cluster to simple
fons (Table 1} and of the altitude distribution of . and f* under different
geophysical conditions, 11 is obvious that the considerable gradients of «,
[* and, consequently, the N gradient occur as aresult of the gradients presence |
in the distribution of the minor constituents, which are influenced most strong-
ly by the dynamic processes, These neuiral constituents include: H,0, NO,O.
The influence of the H,O gradieni at altitudes 80-82 km on the N (h)-
and ae(h)-profiles can be followed in Fig. 2. Let us compare the winter profiles
2, designated by an uninterrupted line and circles. The Tirst profile is obtained
at aconstant mixing coefficient f=[H,0]: [M]-—~1.10-¢ along the whole altitude
interval; the second — at adrastic coefficient change from & -5.10~¢ (at &
=80 km) to 1,107 % over 80 km. In the last case a considerable N gradient s
obtained and the o, profile approximates the vaiues [18] foltowing data con-
cerning LW propagation. The k coefficient profile nsed corresponds according
to [19] to a transition from turbulence absence regime inthe layer under 80 km
(summer conditions) to strong diffusion over 82 km (winter conditions).
As it is known, the winter atmosphere is characterised by dramatic dynarmic
and thermal regime variations. This leads to considerable variations of N
and the short-wave absorption under equal solar activity and solar zenith
angle conditions. This is proved by the winter anomaly phenomenon of short-
wave absorption. The clectron concentration cnhancement causing unusual-
ly high radiowave absorption during WA is duc to jonization rate growih
as a result of ionizing component NO growth and «, decrease under higher
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neutral gas temperatures. The influence of these two input parameters on the
shape of the N(h)-and ae(h)-profiles is shown in Fig. 3. The profiles [ and 2
for the anomalous winter days of the 4th and 21st of January, 1976 respective-
ly are calculated using the measured NO densities and temperatures
(26, 21] on those days, Here a comparison is made with the experi-
mental N (h)-profiles in these days, designated by symbols and ihe profile 3,
calculated for the respeclive experimental conditions considering the latitude
and solar activity under fixed temperatures from the “winter” model (Janua-
ry, 40° N, CIRA-72). We can note lhe correspondence between the [ and 2
profiles and the experimental dala, cspecially for the event from January
4ih, where lhe measured oxygen constituent concentrations are also used.
The major moment of interest in that case is the considerable change of the
N{h)- and g, (h)-prolile shapes, originating as a result of the temperalure
and NO varialions — the appearance of the N- and g.-gradient at lower al-
litudes and the gradienl growth,

We should nofe that in this case the obtained gradient heights coincide
with the {ransition level heights iy from cluster ions o simple motecular ions.
That is approved by the mass-spectrometer measurements conducted on these
days.

All above mentioned examples concern winter thermodynamic unstable
atmosphere, characteriscd by considerable temperature variations, NO and
water vapours, leading to gz and v, gradients, and as a result to N gradients.

4. Summer profiles modelling

Quite different is the situationinthe summer upper atmosphe-
re. Then the adequately stable thermodynamicregime énsures relative stability
of the height distributions of minor neutral constituents. Besides, under low sum-
mer temperatures in {he mesosphere the ion-molecular processes system acts in

a
km |l fr
90}
80 - n
- o
701 L
3 . __l' v | S T WY A TS I TR [l_] N-r——
80, 2 3 a ;
b
k| fr-
100+ . : -
L Fig. 4 MN{h}-profiles under dilferent
90 |- condi tions
S]] & — summer daytime conditions,
gol- X==38% model  calculztion,
I O — cxperiment on 23. 07. 1970, Sar-
dinia island; » — hight auroral absor-
7or plion; 4 — experimenl, 2 — model
60 _raure 70, _lgn~__  caleulalions under high [0], & — cal-
T L culations under low [O}
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Fig. 5. Simultancous measurements of [O}{h) and N{&)-profiles under
nighl conditions

a1, 04, 1974, X =114,6% b — 8. 09, 1975, X-=117% ¢ — 7. 02. 1977,
X-=126°

such a way that neither the small temperature variations up to -+ 20 K, nor the
water vapour concentration influence considerably the cluster ion formation
rate, and hence they do not influence the N and g, values. These two factors
explain the absence of marked N fluctuations in the quiet summer ionosphere
under equal heliogeophysical conditions and the great smoothness of the sum-
mer N (h)-profiles as compared to the winter ones. This can be illustrated by
Figs 2 and 4. For example, in Fig. 4a a N (h)-profile is shown measured in the
summer middle-latitude ionosphere (designated by circles) and a profile calcur
lated for ihe same conditions (uninterrupted curve) form our model. The ex-
periment was conducted on July 23rd, 1970 in Sardinia, at X=38°.

5. Night profiles modelling

Here, the basic factor,determining the N (h)-profile shape ur
der quict conditions is the atomic oxygen height distribution [O](h). Asitisevi
dent from the results obtained by the synchronous N (k) and [O] (h)-profiles me4
surements and in Soust Wist (57° N) — Fig. 5a, b, ¢ [22], the electron densit
sharp gradient height (75-85 km) coincides with the sharp growth height [O].
The atomic oxygen concentration under night conditions at 75-85 km height
can variate up to 3 orders. In the night period (unlike the day period) the
[O](h)-profile is determined mainly by the dynamic processes. Then, a three-
fold change of the turbulent diffusion coefficient leads to growth of [O] witl
more than an order for 756 km [23]. Even greater changes of [O] — up to three
orders — are obtained for the same height in the calculations [19], exclusively
owing to changes of the dynamic regime.

The second factor causing the atomic oxygen concentration increase i
the night high-latitude mesosphere can be the precipitation of the high-energy
particles. According to calculations [5] under a night disturbance with durg-
tion 1 hour, the atomic oxygen concentration grows 10° times at h=60 km
and 10* times at A:-70 km. The influence of the growth of [O] during the night
disturbance on the N{&)-profile shape can be seen in Fig. 4b. Here, a compa-
rison is made between the experimental profile (1) of the night auroral absor-
ption on February 2ist, 1976 in Kiruna [24], and the profiles calculated with

e P e
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higher values of [O] at 75 lam (2) and low [O] at 4<-80 km (3}. 1t is evident,
that the decreased gradient height of |0} allows the reproduction of the expe-
rimentally observed N gradient.

Thus, we have considered the factors influencing the eleciron concentra-
tion profile shape in the D-region. We have shown that the theoretical model
|1, 2, 8] can reproduce the peculiarities of the experimental N (h)-proliles:
the height and value of the & gradient under different heliophysical conditions.
The main difficulty here is the choice of a model of the minor neutral consti-
tuents. At present, such models are created for a quite limited number of con-
ditions in the mesosphere and do not represent the frequent and considerable
changes of the thermodynamic regime of the mesosphere.

6. Seasonal variation modelling
in radiowave absorption

Now, on the basis of our {heoretical model we are goingtotry
to reproduce and explain the seasonal variations in the radiowave absorption ..
Asit has beenestablished during the observations of long standing, for the middie

8 MHzf /,F2 MHz A7, F2

b
dif ¢ KT ¥
70 728 kHz 70l 529 kHz
B o4 kHz dBAL  185KkHz
45
50
35
40

ﬂ_l_|_|_.J—J—J__I_t__|_| oo N T O I Y |
JFMAMJJASOND — JEMAMITASOND

Fig, 6. Seasonal variations of critical frequencie_s
foF2 of the F2 layer (a), and L absorption unddr
various frequencies (&)
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latitude LW, MW and SW paths {using the methods A3 and Al), the monthly
median absorplion values at constant solar zenith angle X have a half-year
variation with a minimum in the equinox months and a maximum in the sol
stice periods (Fig. 6) {18]. At the same time, in the SW range the greatest mar
xirmum is observed in winter (WA) and in LW — in (summer anomaly — SA).
At the top of Fig. 6 the season variations of the maximum median critical fre-
quencies f,F2 under moderate solar activity for 1971-1972 and 1983 are shown
and the mean [,F2 values for the whole period of observation (1962-1983),
following data of the Sofia ionospheric station. As a whole, foF2- and L-courses
are reverse, illustrating the synchronous scasonal redistribution of the elcc-
tron concentration between the upper and the lower ionosphere, depending on
solar activity too.

6.0. Winter anomaly in shori-wave ubsorption

The cssenc e of this phenomenon is that the short waves absor-
ption L under equal conditions (solar activity and X) in winter is greater thanin
summer. This is the regular WA, But in certain days or groups of days (e. g. the
discussed above evenls from 4th and 21stJ anuary,1976)the absor ption grows con-
siderably even in comparison with the mean winter absorption of the WA|
These are 1he anomaly days of the WA, or the so called anomalous WA. As
the eleciron concentration is the basic parameter determining the radiowaves
absorption value (predominantly non-deviating in the D-region and deviating
in the E-layer), the zbove mentioned absorption variations winter-summer
and during WA (normal and anomalous) are caused by the respective N va-
riations at altiludes 75-80 lkm.

The caleulations using the theoretical model [1, 2, 6] were conducted under
equal winter and suminer INOJ(A)-proliles; neutral gas temperature and density
values are taken from the CIRA-72 model for the months January and July,
for latitudes 40° and 50° N, corresponding to the middle radiowaves reflection
point of the used for comparison nine middle-latitude paths [6].

The calculated relations of the winter-to-summer absorption under low
solar activity, X- 60" {cos X--0,5) and X=78,6° (cos X=0,2) for the two
models of {H,0](h)-distributions are presented in Table 2. It illustrates the
correspondence befween experimental data and the results from the theore-
lical model, The greater values of winter absorption as compared to summer
resulls from the correspondingly greater winter N than the summer ones (Fig. 2)\
The tatter is determined by the fact that under high winter mesosphere
temperatures the formation rate of a quickly recombinating cluster ions rate
is smalter than under lower summer temperatures, hence the o value is smal-
ler. Present results enrich and swnmarize our initial quantitative estimation
of WA, obtained in |11, 12].

Table 2
waf.s
[1,01,, H,O 40N, 507N ;
(110 1H0ls cos X=0,5;| tos X=02;
X=50° X=T785°
UW0-SM] 1. 10-5(M] 1.5 1.8 |
1.107%M] 5. 10-%M] 2.0 2.2 |
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6.b. Sumer anomaly in lohg-wave absorption

i In that case, under low equivalent frequencies [i=[ cosi
<100 kHz the radiowave absorption is deviating in the D-region and is de-
termined by the electron density gradient and the collision frequency of the
reflecting layer. We have calculated the profiles for latitudes 40° and 50° N,
X=66°and 78,5° forlow Fy,,==70 and high Fi4,7=:200 solar activity (Figs 1-3).

For delermining the reflecting layer height of the path Allouis-Sofia
164 kHz/1720 km, ihe electron concentration necessary for reflection was deter-
mined for a collision frequency profile given as v {h)==6,3.10° p(h}, where
p is the pressure, N/m?. The results from Lhe calculation of the winter-lo-suin-
mer absorption relation Lo/ Ly and the reflection heights are shown in Table 3,
and experimental data for L/L, in the period 1977-1981 are given in Table 4.
[t can be noted that the calculated summer absorption excess over the win-

Table 3
| ] 2
I : Height, km
Latgttde_ Fyo; ’ X ‘ Ls ] eig A
Ly, sumtRer winter
40° 200 66° 1,55 74,3 71,6
70 13- 75 72,5
507 200 78,5° 17 77,5 74
0 2,0 78,3 745
Table 4
X f'Sfl‘L\V
1977 1978 1879 | 1980 1981 Average
66° 2 1,4 1,8 1,77 L5 LY
78,5° 2 1,4 1,9 1.8 1,45 L7

ter absorption for LW isinreasonable correspondence with experimental data,
The received seasonal variations in reflecting layer height (A in summer are
3 km higher than in winter) and the reflecting layer rising with the solar ac-
tivity decrease also corresponds to experimental data [25]. As our madel c¢al-
culations show, the summer absorption excess of LW over the winter absorp-
tion results from the smaller dN/dh gradient in summer, as com pared to winter,

7. Conclusion

The test of the theoretical quadri-ionic modet of the D-region
[1,2, 6] conducted in the present work over a large bulk of the insifu and ground-
based datashows that it represents cxperimental data with greater precision, as
compared to the existing empirical modeis for the N(h)-profiles and for the
radiowaves absorption L in various frequency ranges. For example, describing
the seasonal L variations, the IRI-79 model [7] gives higher values for the LW
absorption in winter, and lower values for SW. Thus, neither the observed
values of WA at high frequenees nor the SA at low frequences can be reprodu-
ced. Owr theoretical model explains the seasonal variations of N {normal WA
constituent) and the separate strong variations dN/d¢ in winier {anomalous
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WA constituent) by means of seasonal and non-regular temperature and minor
neutral constituenls variations in winter. But that model describes quanti-
tatively all other ionospheric disturbances and anomalies (PCA, PAA, PSE,
ete.), if the respective input parameters are known. This proves the adequate-
ly precise counting of the hybrid quadri-ionic scheme [1, 2, 6] of the basic
processes and dependencies from the control parameters T, [H,0], [O], etc.
as it is in the detailed schemes [9, 10]. The advantages of the quadri-ionic|
scheme are in the simpler calculations, while the computations following
detailed schemes require considerable amount of machine time, leading to
mare difficult input paramcters variation necessary for the different ionosphe-
re disturbances modelling. It is clear that at present the ionization-recombi-
nation cycle of the theorctical model is well balanced and the focus of study
will pass to the investigation of such parameters as the concentration of minor
neuiral comstituents, corpuscule sources of ionization (especially at high la-
titudes), varialions of the composition and temperature of the basic atmosphere
components and a specification of the CIRA-72 model,
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Monenuposanue pousIel NeRTPORHON KOHIIEHT-
PAUHK U TIOIVIOINEHHS DAAHOROJH R D-o6nacrn
HOHOCHE PRI

fl. H. Beaunos, B. A. Baackos, H. B. Cuupnosa,
0. @. Qzaobauna, Xp. B. Cnacos

(Peswued

Ha ocuose paspadoranioi TeopeTHUeCKol Mofeny D-obaac-
TH HOHOCEDH, BKAWYA0IMe]l YeThipe TIOJIOKHTR/IBULIX H OTPHIATeABHEBIX HOHA
U SJEKTPOHBI, CMOACHHPOBAHA TOHKAST CTPYKTYpa npodusess 3MeKTPOHIIOH KOI-
NeHTpauUH (QopMa IPODUIA, €70 HEMOHOTOHOCTD, HaAuuHe MAKCHMYMOB H MH-
HEMYMOB N M HX BBICOTHI, Ha/lHuHe rpajueHtoB dN/dh}. Beipesenn gsc obaa-
CTH BRICOT: HUMe U Bulie 75 km. TTokasanm BOIMOKHOCTH MOfeqieli IO BOCTIPO-
H3BEIEHUIO ¥ OGBACHEHUIO OCOBEHHOCTEN MpOPpUIes B STHX HBYX BHICOTHLIX HH-
TEPBANAX B RHEBIIBIX ¥ HOYALIX YCJOBHMAX B 3aBMCHMOCTH OT cesona, Ha ocHope
TEOPETHUECKOH MOJENH TaKKe OGLSCHCHBI Ce30HHAE BADWALHM NOTHOMEHNT [,
PARUOBONIL 3UMHAA AHOMAAHA TIOTJIOHICHHSA KOPOTKHX BOAH U JETHSH AHOMANHs
AOTJIONIEHH ANHHHBIX BOJMH,
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Brarapcxa akajeuas na naywure, Bulgarian Academy of Sciences
AeporocMiuCery uicAeApanuy B Bnarapusa, 7. Acrospace Research in Bulgaria, 7
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Teopernyna OllEHKA HA BB3MOXHOCTHUTE
Ha JUCTAlMOHHATA WH(PpauepBeHa
CHUMKA 33 DElIaRaHe Ha TeoJoro-
XUAPOTEON0N KN 384K

B. C. Cmosnosa, H. K. Kaykos™®

Komumem 1o 28020208
* Hetuno- U3cAeG08QMEACKE HHCHITYI 1O 110A03RU uakonnett

B ofumus KOMAJAEKC HA AHCTAHNEHOHIMTE H3CJACABARNA BCE

NO-TORAMO 311AUeHHe NPUNOBUBAT MCTOLNTE, B OCHOBATA HA KOHTO JICKH HATION -
3RAHOTO HA TIEBHANMATA OBAACT OT CHEKTHPA HA CJAEKTPOMATHHTHOTO HSABH-
pane wa npupojuute ofexTH. KnM TaxX Ce OTHacHT undpauepresiara (MY) H
PafHOAOKAIUOHHATA CHEMKA W NacupHara CRPBHXBHCOKOUECTOT {4 pafHoMETPHY.

Bopexy neMuoro Goratus NpaxkTHUECKH ONHT OT M3NOASYBAHETO {3 TE3H
MCTORY 38 re0A0KKHN HeJH MOXE ¢ YBePEHoCT A8 Ce TBHPAH, He NOCPEACTBOM TAX
M3CHEeAOBATEANTC Ha TPHPOLHHTE pecypiHd HoaAyuasar KAYeCTBEHO HOBA HII(;)OI:D-
MaiHs, KOATO CHIHECTBeID RONLABa Ta3H OF $OTOCHUMKHATE, 2 B (HKOU cayuan
LOpH 51 3aMEeHA.

MHieH3HBHOCTTA HA H3JABUBAHCTO HA NpHPOmIWTe 0DpasysaHus, GuAo 10
B HHppauepBeHaTa MAH B PAAHOBDLJIIOBATA OBJHCT, ¢ B CTPOra 3aBMCUMOCT OT
(PH3AKO-XUMHYIINTE CBOHCTBA, XUMHUIHHS CHCTAB H CHCTOEAETO 1A MOBBLPKHO-
cTTa "a Te3d obpasyBaHus,

B CTATHATE Cce ODOCHOBABAT [@PCTEKTHBHOCTTA ¥ BB3MOXKHOCTHTE 32 H3RO0J-
apane na tomamimara MU-cnuvka NpH peilaBaiie Hid TeOJOXKH Jajiadi. Karo
OBeKT 34 Taxapa 0BOCHOBKA € W3Gpau Braxuuckust a0k [2].

Teoperuyratra paspafoTka HA TO3W BBHMPOC € nprunliao ofycmopexa OT
PAIBHTHETO N& SHCTATIHOHIIMTC METOAH H CE aBANA KATO NpelXomAail ¢Tall Ha
BCAKA MPAKTHUSCKA PeaiH34alHsl.

TeopeTHu¥H OCHOBH K TEXHHUECKH CPENCTRA
ga MY-cHUMKa

MY-cudvka perucTpupa cAeKTPOMarnuTHOTO UsAhuBane ot
NPHPOAHE OOCKTH, HHATO TEMNEpaTypa e OT/HIABa OT TeMmepatypara mna abgo-
motng yepuo T80 {0 K).
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.

Haterpaniiata MORLIOCT Ha eMUCHSTA, KOSTO Cce H3ADBYBA OT eJHHHIlA [10-
BLPXHOCT HA TAJAOTO, C& ONPERCAR 110 3aKOHA HA Credpan—DBoanman

() R:fm,;rdx—_-ecrﬂ,
{

KBAETO 13, 7 € CHEKTPAJIHATA OJBTHOCT HA emucuasita, W/m? pm; A — ana-
MHUHATA HA BwAHATA, pum; T — afcodorinara temneparypa, K; & — wunrerpan-
MHAT KOGQHMIIUEHT HA HIADUBAHE, & — KOHCTANTATA HA Credan—DBonuman
{(9,67.107% W.m~2. K %),

Hvnxunara na sranara Amax, H3 KOSITO CLOTBETCTBA MAKCHMANNA WHTEH3NE-
HOCT .H& H3AbuBaue, CC ONpeliefisi MO 3aKona Ha Bun

(2) Aax = 2=

xpJeT0 (5~=2898 um.K.

Or 3akona cricBa, ye npu cpegna TEMIICPATYPA HA 3€MHATA NOBLPXHOCT OKOJO
300 K marcumannara crokHOCT HA TOWIHEHOTO H3RBLYBAHE OT TIPHPORHHTE 06pa-
3yB4HHUA € B HiTepBana 8—10 pm. .

3eMHaTa aTMOC(ICPA, KOATO Hafi-4eCTO HAMBAHABA podsi Ha pasfensania cpe-
Za {axo camara ts He € ofekrT 3a H3CNeABaHe), DU AHCTRHIIMOHHHTE METORH B34-
HMOJEHCTBA C H3IBUBALETC Ha HPUPOLNHTE OGEKTH, KaTO M3MCHA CHEKTPA-
HaT4, DIVIOBATA U IIPOCTPAHCTBEHATA MY CTPYKTYpa. 3a eJICKTPOMAarHUuTHHUTE
BeaAlH o7 MU-obnact sAwgnueto na arMocepaTa HMa CREKTpalHO-CeJieKTHBe
XapaxTep, KOHTO Ce HPOABSABA B HATHYHETO HA T. 1ap. Hpo3CPUH Ha TPOIYyC-
KaWe, B KOHTO OTCAafBANETO HZ M3ADBUBAHETO € HE3HAYHTEMHO {thur. 1).

Ilpn ocbutectrsiBane na MY-cuumka ca yeradosend Asa paloTHH NHANa-
soua : 3—5 u 8—14 um. Wsbopsr nm e CBBP3AH C HaJHYHETO Ha [IDO3OPLHU Ha
TTPONYCKANe K ¢ (BaKTA, e MAKCHMYMBT 12 TORNWHHOTO M3JABUBAHE OF HDHUDPOS~
HuTe o0Pa3syBaKEs CC HAMHPA B HOCOYEHHTO untepBany. Ilpu Tonnuiuara cuum-
K4 34 [OBEUETC NMPHPORHK OOCKTH TMO-HH(MOPMATHBEH € A#anazoHLT 8— .14 pim
(crencTeme oT 3axkoHa mua Bun). 3a oGekty ¢ nosumena TEPMAAHA ACHHOCT 110-
PAILMOHANHO € Ja cC W3HNOA3Ba AHANAZOHBT 3—5 pm.

B texunyecko oruomenne MU-cHuMKA ce 0CBIECTBHEA C AOMOIITA H& TOM-
JIOBH30DH, YCTAHOBEHW HA GOPAA 1A CAMOSCTS WAM 1A KOCMHYCCKHA KOpas.
Tonnosusopute ce CHeTOST OT CAGHNUTC OCHOBHH BEIAH: CKEHHPALLO YCTPOH-
CTBO, YCH/IBATENIO-NPeOBpasyBau] TPAKT, PErdCTPHPALIQ YCTPOHCTBO 1 . CIIO-
MAraTe/AuH CHCTEMH —— OXJISHTENHH, CHHXDOHHIWDAHLH, 3axpauBamy M Jp.

IVl

1.5 3.5

100
80
60
a0 |-
20

PN N
M AW

e T T T W (T WSRO AR A IR AP —
55 75 85 g5 105 115 125 135 um

Bur. 1. 3aBECUMOCT Lia_ npORYyCKATENHATA CHOCOSHOCT Ha atMocpepaTa T OT ABMNKH-
n47a H2 BBAHATA A [9]
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(cpur, 2). ITocrpnpaniara or Te-
peHa pajgmangus ce orpassBa oT
cKaHupamo orjenano [ B e CH-
CTeMH TPeuyNBauH orJaefana M
OT TsiX ToNajga B 1apabo/IuuHO
thoxycupauo oraepano 2. Tpad-
3HCTOPHHUTE JETEKTOPH J Cd MOH-
THPaHH BbB (poKaNHATA TOUKA HA
napado/HIHOTO OrJIelano u npej-
CTaBJABAT HMHAHEBO- AaHTHMOHOBH
WIH KHUBAYHO-KAAMHEBO-Te1YpPO-
BH CMecH. 34 Jia ce Hoayun 1o0-
pa paspemapamia cnocofuocr, e
HeOOXOANMO Te J1a Ce OXJamAAT
Lo paborua temneparypa (77 K)
¢ Teden azor, CHIHANGLT IMpeMH-
HaBa Ipe3 YCHABaTeNy 4, 3al11CBA
ce Ha MArHUTHA JeHTa 5 " Ce mno-
JaBa KbM H3TOYHHK Ha CBETJHHA
6. Tosu BUA U3XOA ce MOAYJIHPA
OT CUTHAJA ¥ B peayaTar Ha TOBA
ce NoJyuaBa BHASOCHIHAJ, KOHTO
ce zanucsa Ha orohuam 7. Ma-
THUTHOTO 3anucBaHe Ha H3obpa-
JKEHHeTO HMa peluua MpejimMe-
TBA Tpej HemocpeAcTeBeHara go-
TOperueTpanns:  Yao6eTso  npH
o6paboTBane, ChXpAHABAHE |
npenasane Ha uHpopmauusnTa, a
CBINO TaKa MpH pasmupapBaHe Ha dnr. 2. Cxema na JuneliHO-CRannpaia
AUHAMHYHMSA JHANA30H Ha CHC-  CcHcrema
TemMara, T. e, OTHONIEHHETO Ha
MAKCUMAJIHATA KBM MHHHMMAJHATA CTOMHOCT HA pPerucTpupanus cursan. Uys-
CTBHTEJTHOCTTA HA CHBPEMEHHHTE TOTIOBM3OPM € Takapa, ye ¢ TAX Morar jaa ce
3apMKCHPAT W pasfensT oT (GoHAa reoTONJMHHHH dHOMaJHM OT NOopafAbKa HA
10 W/m? [7]. TeopeTnuHo 06yCIOBEHO €, e CKaJH, UM3IIH eiHaKBa Bh3pacT U 6J1u
3BK JUTOMOKKH CHCTAB, TPH CXOAHH OOCTOATENCTBA €€ XapaKTePH3HPAT C el
HAKBH TONMJHHHHM XapEIIKTepHCTHKIfI: TOMJOTPOBOAMMOCT K, TONAHHEH Karamk-
TeT C, TONMMHHA MHEPIHS P, TJIBTHOCT p, BJAAXKHOCT B 1 Jp.
Karo ce orunTa TOBA YCJOBHE M CMOCOOHOCTTA HA BCAKO THJIO [a IDPEHACH
H 3ajbpaka TonjuHa, To upez MU-uzobpazkenue ce PErHCTPHPAT TeMIEpPATyp
HUTe KOHTPACTH HA PAa3JHUHHTE O0eKTH OT 3eMHATa NOBBPXHOCT.
Tonsunuara uHepuns Ha CKaJHTe M LOUBHTE € BaKeH (QAKTOP, BIHACI
BbPXY H300pa)EeHHETO, U HAH-TOUHO OTPA3ABA TeMIepaTypHUTe PazJinuns Ha
NOACTHAINATA NMOBLPXHOCT. Ts e HemocpeAcTBEHO CBLP3aHa € TJIBTHOCTTA Hil
CKaNHTe ¥ TA3H 3aBHCHMOCT CE& H3passBa Cbhe caepnara dopmyda:

=

3) P=\pKC,

KBAETO p e TIBTHocTTa Ha obekra, kg/m?; K — KoedHIHENTHT HA TPOBOIH
moct, W/m,K; C — rtorumunnuar xanamuter, J/kg, K.
YUpes Tazu (popmyaa Maxke 4a ce M3UHC/IH TONJNMHHATA HHEPIMA HA BCHUKY CKaTH,
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Yeranoseno e, e Hafi-pazupocTpaHeii OBEKT C rOASMA TOWJIHHNA HHepoig e
Bofara. C MORHIIABAHETO HA CHABPIKANMKETO i B CKAJHTE U B TIOYBUTE CE yBeJg-
48Ba TOMMHHAATZ WM wucpnua. ToBa AosexAa A0 fo-gontpactito MY-uzobpa-
HMEHHE,

Cepert TOTWMRHNTE CBOACTBA 112 CRaduTe BupXy MU-cHUMKE oxazBaT BJNs-
HHE U NPUPOANHTE (aKTOpH — PACTHTEIHOCT, CE30H, BpeME B ACHOHOMIMETO,
pesicd, METEODOSIOPHUHE YCHOBUSA (GONAUHGCT, MbLAA, HAANNHE Na BATBP) ¥ JD.

PacTuTennoCTTa OGHKIOBRNO CKPAHMPA COOCTBEHOTO TONAHHANO HINBUBALC
Ha cranuTe. B HAKOH Cayyau AemHQPUPANCTO HA ONPeAeAcH THI PACTHTEN HOCT
MOKE 14 ce H3NOM3BA KATO MHLHKATOD 34 YCTAHOBSIBAHE HA KOHKDETHH TeO0-
I'O-reorpapckn CUTyamnm,

O6nauroctra, Muraara, Bajeskute W BATHLPERT HAMAJIABAT HHTEH3HBHOCTTA
Ha papuannara. Ilo Toan HAUKMH Ce HAMANSBAT CTONHOCTHTE HA TemileparyphiuTe
KOHTPACTH, KOHTO B HAKOM CAYUaH BOAST A0 (hOPMHUPAHETO Ha ,,ILIKIHBHY dHO-
MATHH,

Bpemero aa npoBexfaHe 1a CHUMKATE B 3ABHCUMOCT OT Ce30Ha H ACHOHO-
IHCTO CBUIO BAWAE BBPXY peayarature ua MY-coumka, B aureparypara ce
CPCIAT HAl-DANYHH TIPCHOPLKH, 110 NPH H3MOA3BAHETO WM TpPsIGRa Jia ce 110A-
S0MNA TBOPYECKH, KaTO C€ HMA NPEABHA TIPCIH BCHUKO KOHKPETHATA TeOA0MKIa
ofCTaHOBK A,

Penrednr na mecrnocrra Bauge wa OpPMHpPAHETO HA H3O0PAKEHHATA, ThH
K4TO OCBETEHOCTTA, 4 CHLOTBETHO M TeMneparypara Ha npHpoOAHHTe 0GEKTH CHJIHO
Ce H3MEHST OT H3J0MEeHHeTO M CKJAOHOBeTe.

3a TCopeTHYIIATA OUEHKA A BhaMOKHoCTHTe 11a MU-CHAMKA e HeobXoHMO
Aa co THUOUIUDAT ]‘EOJIOFO-XHJJ,pOF(:‘O..’IO}KKHTC OBeKTH 1O rFCHe3Ue M XapaKTep Ha
CBBP3AUHTC C TAX TEeMICPaTYPil¥ KOUTPACTH.

Kparka reosiokka XapakTepHCTHKA

Teononcku cmpoexc. B ctpoema una Baaxmuckusi 6ack [2,
3] y4acTBar cfiefHHTe CKASHH KOMIJEKCH: AoKaMOpHACKA MeTamopheE Kowm-
ILICKC, M3TPaAeH OT pasnoofpasnu raalcu, MHIMATHTH ¥ AMbHGOAUTH; CTapo-
MASCO30RCKH KOMIIEKE, BRJAURAU Baaxuncko-OCOTOBCKH KOMIWIEKS {amMdu-
GOMHTH, ABYCMOACHH THAKCH, UIMCTH, MPAMODH): Aataz-puAuTOHNIE ] KOMILIEKC
(veraMophusupany Rualasu, WHCTH, GUAHTH # MPaMODHH  Jenn); CrpyMcka
LAOPHTOBA (opManua (radpe, raBpoRHOPWTH, AWOPHTH, rpanopuopura); (Oco-
ToGoKH e,H.pOHOp(I)HpEII TRAHUT, HeROHCKHK APTHAHTH, HACDHYHHIY, ROUTHOMepa-
TH W BAPOBULY; TPHACKM KOHLJIOMEPATH, NACHUITHIH, ATEBPOJUTH, MEPIEJH,
ACIOMHUTH, TANCOTCHCKU NACKUTHIM, Tyhu, TyhoOperuH, BAPOBUEH U Marma-
THUHE CKad  {FPAUCAHOPHTORY MNOPPHUPHTH H TPSHWTUOPGHDH); HEOTEHCKH
PIIMHECTH MACHYHHIH, KOHTVIOMEPATH M MAJOMOIHH KBATEPHEPHH eJYBHATHH H
amyrma.nlm-npoﬂyBna‘.rn-n-[ DGDHS}’B&I-IH?E.

Braxuncknar 6iok e sakmouen mexay Kocrenmmnexns (70°) u Bpexan-
ckust (165°) pasnmom. Or TloneTHHCKNS PasioMeH CHOM Toil ce pasjiess Ha apa
6aoRa — sanagen OCoroBekH 1 narouen Baaxuucku. OCHOBHETE IhHKOBH CTP VK-
Typr ca OcoroBekara u JIMCHECKATA aHTHKAMHATA € TOCOKA Ha ocuTe 45—
160°, Tlpeobnapapamia 4yactT O pagiOMHNTe CTPYKTYPH CACKBA NMOCOKWTC 1ia OD-
papnnTe pazfaowu. Pazcejin ¢ nocoka 170° orpaiiyuasar jBa roaemd rpabena —
[Inaneuku u Tlagemru.

flgaestu usxonaesmy. PallonsT e ¢/iUE OT Hal-NEPCTIEKTHRINTE 34 TOJiHMe-
TANHH ¥ MeAHH OpYAsBaHuUA.

K‘bM MoOMUMEeTaAnHHug THI OpPYLABANHA (€ OTHACHT HAXORUI{ATA JleHruma
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w Pyen v pyronpossaerusara Maaun Pyen, Ocoroso, I'oemeso. T'masuute pyi-
I MHICPAAN C4 TAJNeHHT, Chareput, LePYCUT, MaTaxuT, JHMOHHUT, XeMATHT H
renarur. OpYAsSBAHETO CC CHUPOBOKAA C XWAPOTEPMAMIH NPOMEHH HA BMECT-
BAH[UTE CKAIW —- OKBAPISIBAHE, CCPMIIUTH3AINA, KAOMMHHTH3ALMS, nnpr-rrpi-
aanMa HoOD.

Perntrpupann Ca 1 rossiM 6[}01/1 MELNH, MEANO-IHPHTHY H MeIHO- HUKEJIOBH
pygouposasacuus (JIymGera maxana, GoGomeso, Kyryrepuu, Tepenno, Manxure
aucnud Aynkd, Byukopnd, [Tactyx u Ap.). Munepanuszanunsra e npejcrasena ot
XAAKOWHPHT, GODHHT, MAMaxutr, a3ypuT, XaJKo3HH U MHPHT. |

Buecrpaniure cKanM cd GHOTATOBH H JBYCJIOAEHH THAMCH, TPHACKH Bapo-
BUI{H H ACAOMHTH3IWDAHU MACHUIIHIE H Marepuani Ha C’I‘p}’MCK&'I'Et J],I‘ID[}II’I‘OBiﬂ
(hopmartvsi. |

Xudpozeosoncxa xapaxmepucmuxa, Boaute B pallona ca noapasjieneny ma
ON2EMIIH, TOBRLPXHOCTHO Teudainy u tepMantuu [6].

HOHBQMHHTE BOAY B 3ABHCHMOCT OT YCNOBHATA Ha 3andAraHe ce JenasT Il!:'.'l
AHAKI43UM, ANYBUANHH ¥ Kapcrorn, Hal-mupoxo pasnpocTpanenn ca AHaK/1a3-
HHTC BOJH, KOWTO Ca HPHUBLP3AIN KbLM PAa3/IOMHIH Hapyie . Hannuuero um
6n4ArolpUATCTRA 32 OBpaszypane ia ussopu ¢ gebur or 0,1 g0 2,2 dm®/s uc
smubepanuzanus or 0,5 o 0,12 g/dm?® (B oxonuocrure Ha ¢, Panmennwm, Camige-
nuK, IlbpBeita si0waka). Anypuagagurte BoAW ca ce (opMupanu B pe3yaTar Ha
HHpUATPARMATA Tia atMmocdepunte sofin. Te ofuKHOBEHO ca caabo MHUHEpaTH3I-
PAHK U CA B TIpAKAE 33aBHCHMOCT OT KJAMMATHUHHUTE ycqosus. Kaperosure BOAH B
paf-'ioua UMaT JOKANHO [IPOABAEHUR, CEHLE.('TBYBEIT KAPCTOBH H3BOPH, HPHBLP-
JAUH KBbM noxd\aépnﬁcxme \de’rdmopfbum (c. TlenaTHKOBO) W TPHACKHTE JLOJ(
mury {¢, Crpaganoso}, ¢ pelur 10 dm?/s n vunepanusanusa 0,53 g/dm?®.

[loBnpxHOCTHS TewdminTe BOAYH ca OT Hacefina Ha p, CrpyMa o e OT/HUABA
¢ MaNibic ,U,CsldT H HeHOCTOSNCH PCHHM.

Hafi-roasam unTepec 6e3yCTOBHO NPELCTABASBA HATHYHETO Ha MHOMKECTBO
TCPMANATH HRITOUHHIIH, UPHBLP3AUH KbM PasMOMHUTE HAP YIIEHH. Te ca BHCOKC
reMneparypuu (10 75° C}, ¢ aefur jo 35 dm?/s u ca o6ukHOBeHO C/1abo MHUHEDE
A uzupaun,

= |

Tonaunna Tunwsauus a reoJoro- f

XUAPOTeOJONKKUTC OBCKTH B panoua i

|

B sapucuMocT or BHAd Ha M3TOUYHHKA, IlﬂE‘,LLH"iBHKBﬂI]L TOT:I

AUHBYTE aHOManNWH, TeOAOTO-XHAROredJIOKKNUTE 008eKTH B D(HIDHQ YCJIOBHO (,E'I

pasAeCiii Ha uBe Ppynu, B iropha rpyna ca BRIJIIOUCHH 0GEKTH, YHHTO TePMAHH

NPOSIBAENUA Ca CBBP3IAHH ¢ BHTPCUHIM HITOUHHIIH HA TOTUIHHA — LefCTBYBAIILH

TePMATHH W3BOPU U 30HW HA OKHMCAsDAHE Ha CyApuixure pyanm, Knm Bropama

Tpyia Ca orHecelu OﬁEI(TH Harpanauid Ce caMo 3da CMeTKa Hd CABHUEBOTO I—I'}-

JBUBANE -— DAJINUHUTE THNOBM CKAAH, HeABLJAOOKO 3aJATallH NOJA3eMHH ‘BO,H,!*I
NOBBPXHOCTHH BORUH Haceliny v Ap.

OfexTuTe OT NBPBA PYIE C& XAPAKTEePHU3NPAT C BHCOKA H CPABHUTEIHO NO-
CTOSIHHA BLB BpemMero reMflepalypa, pasiuHuapanid ce pasko or dgouosara. Taka
flatipuMep, axko temiieparypara ua ¢oua e 300 K, a remneparypara Ha TepMali-
IIHA H3TOYHHK € 350 K*, To enepreTHUHUAT KOHTPACT Mexay TaAX e Onje
273 W/m® npu xoeduupenr na mgabusave £=—90,7.

* [iMa ce mpeABHA TeDPMAAHUNT H3TOUNKK € HaH-BHCOKA TeMIepaTypa B palona,
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Karo ce nenoasysar ypaBHeHuATa 12 TONAONPOBONUMOCTTA 34 CTAILHOHADEH
cryyah [4], e m3uucAeHa TeMuepatypHara paannka AT, KOSTO BLAHHKBA B
PE3yATaT Ha eX30TEpPMHUHHTE NPOUCCH HA OKUCHABaHe HA CYAQUAHHTE PYAU C
BMECTBAMUTE CKaNu, AKRO Temiiepatypliata passiuka e 8 K, TO auoMaaiiuat Tofi-
AMIIEH NOTOK BB3NM3a nHa 34,3 W/mo.

OGexTyre OT BTOpA TPYNa Ce XAPaKTePUIUPAT ChC CHATNO UIMEUAINA C& BDLB
BEpemeTo TeMIeparypa, SusKa 10 CTolioCT Ha GoHOBaTA, AGCOAIOTHATA CTORHOCT
HA TEMICPETYPHAKHA KONTPACT € CPABTIUTEAHO MANKa ¥ CHJIHO 3aBHCH DT MHOQMKECT-
BO (haKTOPU — BPEMC B [EIIOHOLI#ETO, PACTHTEAHOCT, peied, METeOpoorHYHN
yeaosust u Ap. Hafi-roasmo zuayeiise npu QOPMHPAHCTC HA TOMAHHHHTE KO-
TPACTH 38 O0EKTHTE OT TA3W rpylia UMar NapaMerpuTe anbello U TOMJIHHHEA HHEep-
uus, AaGeroro [1,7] 3a noseueto NPHpONiM OBCKTY ¢ B rpawwiure 10—40%
H BAUANWETO MYy B jJHanasoHa 8—I14 pm e HesHAUHTEAHO.

TaGauyga |
Tonsunna unepuus Ha cxarume, pyduume munepass u 8odama npu meunegamypa 20°C
Koejuuenr na Tonnunesn Tonauuna
Macnensan ofext erzrﬂocg‘, p TOHJI?}HPO}I;EJKH- xananater O, uHeplus P,
g/m ] Jikg. K Jjm? . st K
Juoput 2810 2,20 1134 2650
T'pancruophT 2630 2,11 1057 242¢
Ksapuuuopur 2780 3,00 1214 3180
Fpasat 2530 2,40 946 2420
THakc-rpaunt 2610 2,00 11i3 2410
Muraarur 2650 3,26 1021 297¢
DHOTHTOB Traic 2630 2,94 921 2768
Jisycmiogen raafic 2600 2,02 978 27290
AmduGonuT 2950 2,22 1134 2720
Mpauop 2700 2,56 L5Y4 2430
KBapuut 2750 5.26 99] 3790
Honosisr 2600 3,24 1088 3030
Baposuk 2720 2,40 887 2400
I"atpo 2950 2,28 1005 2600
Muabaz 2750 2,50 L 2450
Tydu 1860 2,36 1056 2120
HCTH 2300 2,46 1086 2490
Aprunar 2680 1,22 866 168¢
Tlsenynnx 2690 1,66 972 2080
Kosrnomepar 2100 1,92 796 1790
Anemponnt 2680 1,49 880 1880
Mepren 2700 1,92 1634 2910
'gana 2000 1,45 1240 1920
TTupurt 5000 30,8 9304 11970
MarnersTr 517¢ 5,30 588,1 3950
XanxonwpHT 4200 4,08 534,3 4907
JinmouuT 3700 4,21 g21.1 3750
Manaxnt 4000 18,2 430,5 5590
Cdaneput 3950 26,7 50,2 7310
Boma, cuoxofina 10800 0,48 6100 134000
CroKoeH n[oTox™ —_ — — 330000
Brnpso Tevanr noror* — —= — 710900
Oxeapuspage® 2650 — = e
CepuuuTasauus® 2550 — —_
Kaonusurasanus® 2620 — = =

* OHIMYHHTE CBoficTRA Ha TO3H THR ofexTd e A H3yyeHi,
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B 1a64, | ca npeACTapeiln WSUMCIACHH OT aBTOPUTC CTORHOUTH HA TONJKE-
HATa HHEPIHa 34 cradure, pypupre MRHChaNnw H BORAT3, YYalTRYBAIIH B reo-
JOMKHA CTPOCK HA padioda. O1 N0JAYUENHTE PE3YATITH CACABA, 4C PCASNHIT
HITEPBAT 11 u3MeHeHucTo uy e ot 1500 xo 4000 J/m® s!2 K, karo 34 sofara u
PYAUHTE MUHCPANW TOIHHHIATA HEEDHHA € C HOPAKBK M TOBCYC HO-rOIAMA.
ComiectByBa MeTouKa |5, 10], ¢ noMoInTa Ha ROATO TEOPETHHRO MOTAT Aa OBLAAT
CHpCACACHHE JeIOUOHLHUTE BaApHAIHY 1ia TeMOCRATYpdaTd Ha 3eMHIHTE QORKTH C
DA3MHYHA TOWIRHHA MHCPLUA KOHKPETHO 38 MACHHS PAHOH N PeCUEKTHBHO [
Ce M3YMCJAH QUAKBANUAT dHoMadacH Tonaupen uorok, Or OpHBEJAEIINTC Janum
CAENBA, Ue CKAMNTE H XMADOTCOAOMKATE 06CKTH B pafiona ce AHQEPEHINpAT Mo

CrofiHocTTa 114 Ch3aBallad OT THX aHOMAMACH TOIHIUEH TOTOK. |

Hasonu

CH3UYINTE OCHOBH HA METORA, TEXHHUECKOTC MY peasiuzil-
pdlie W KOHKDCTHATH TCOAOTO-XHAPOTECOMKd OOCTANOBKA OAaronpusrcrsar
uanodsysaneto na WU-ciumKa 3a pewiaBanc Ha HAKOH [COJOMKH 3ajaun:

1. Mayuapane #a rtepmadiiara Jeiinoct s pafiona,

2, Tnpcene u gaprapabe 13 TEPMAAIH BOAH,

3. Kaprupanc Ha M3XOAu HA HOMZEMIY BOMH,

4. YeranoBapaue Ha PA3JIOMHH HADYUIEHHS, KOWTO ¢ XapaKTepHsHpar C
NOBHIUEHY BJAMKHOCT,

5. QPuECHpaHe A yyacrhUd ¢ HHTEHIHBIO OKHCIABANE 114 NeZhaB0K0 54-
AATEY CYAPUANN PYAH B APYrE eR3OTCPMMYHK 11poilecH,

6. T'coaomo KapTUPAHE Ha CKAMNHTE THNEBE Ha (a3aTd a pa3jIVuECTo UM
B TCPMAdHATA HICPIUs.

Teopernuuara ofiocnoRka ule CHECOBCTBA  TIPAKTHUCCKOTO  OULHIECTRY-
RAUC LA excHepuMeHTaNBNTe padoT Ha rtoivdiiHata MU-cinmka y nac,

JinTepatTypa

LAnrmiwgo, A, A Cajgoep. llpnwmeHenic TCuaoBol BHQPaKpIcHoi CLCMKH B
THAPOTECJOrHE 1T HHMeHepHofl reosoran. M., BHMIMC, 1979, ¢ 49,
.Bonuwes, E. llpoGmemn na Guirapekara reorexronnxa. C., Texmuxa, 1971, c. 204,
.Mopues, M. Texroucku crpoex wa Boarapus. C., Texunga, 1971, c. 558, |
SJutgos, A Teopua renmonposoguoctn. M., Bucwast mgomna, 1967,
Jiaasko, B, M. Muruu k. Hecregosanne npouecca nepeHocd Tends M pewecTby
B 3eMiol wope. Kuen, [fayxopa gymuxa, 1978,
.Cunpues, B, TepuwomHiicpaain sogn B I0mia Bwarapus, -~ Cu. Buar. reod.
A-Bo, 22, 1960, Ne 2. '
7, 0l uann, B, Tenuosas aspocheMia NpH HaYUeHUH NPEPoLRmx peeypeos. Ji, Yuapg-
ame1coH3paT, 1984, c. 247, |
i awu, B, E. Hapapwro # Ap. TColoryucerNe npeandcniakil Hudpakpacuof
43poCnemiil. — B: TIpuMeneHyc NOBMX BHAOB B3DOCHCMKH NPH  FCO0IH Ut KH X
Hecaenopaunax. Ji., Heapa, 1976, 91101,
9.83abins, ¥, Remote sensing pripcipies and interpretiation, San Vrancisco, W, H.
Freeman and Co, 1978, p. 425,
. Warwick, D, P. Hartopp, R, Viljoen, Applicaiion of thermal iufra-
red linescanning lechnigue to engineering geological mapping in South Alrica. —
Q. 1. Engng. Geol,, 12, 1979, 159-179.
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Theoretical assessment of remote sensing infrared
images as' means for geological and hydrological
problems solution

V. 8. Stojanova, N. K. Kalskov

(Summ:ary)

Ou the basis of a concrcte geological and hydrological
situation ihermal typization of the natural objects and evaluation of ihe ex-
pectant temperature contrasts are conducted. '

The existing conditions are {avourable for the use of infrared image for
the solution of some geological and hydrological problems: prospeciing, mapping
and study of thermal and underground waters in the region; {inding of bre-
aks; differentiation of rock varieties; {ixing of sections of intensive oxida-
tions of the superficially situated sulphide ores. i
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Boarapeka axapexus Ha sayuwnte. Bulgarian Academy of Scicnces
AeDOKOCMHICCKR W3CICABaKNE B BhaTapns, 7. Aerospace Research in Bulgaria, 7
Cousa . 1991 . Sofia

KoMmiekcHbie CHHXpPOHHBIE U KBasu-
CUHXPOHHblE M3MePeHUd W HabawoneHus
NPH JUCTEHLIMOHHOM a3pOKOCMUYECKOM
MCCIe10BaunH 3eMiIn

H. H. Muwes, I'. X. Mapdupocan

Hucmumym gocatuvecknyx tecaedosannii BAH

I. Brenenue
|
Aas wauectBennoll v shdexTHBHON 06padoTkY W uHTep:
HpeTannd AaminX, BOAYICNIbIX B Pe3YABTATe NUCTAHIMONHBIX a3POKOCMHYCCK N
HCCNEZOBARNE 3eMAu, HeoOXORHMO BOALINCC KOAHUECTRO HIBOPMAaA R © (iaH-
KO- XHMHUYECKUX, FeOMCTRHUCCKHX, 5140M€T}’JHHECKHX 1] OIITHK(}-Q)HSHLIECKHX Xas
paxrepuCTHKaX UPHPOAHLIX O0BEKTOB M obpasoBannii, Gua NoJyuaeTes Hazew-
HbIMH HSMEPCHHAMM H HCHOAB3YETCs B K4UECTBE KOHIPONLHOH H anpuopHoi
HHQODMAHH WI MACHTU(MMKALXWY BHAA M COCTOMIHA HCCACAYEMBIX 0GBOKTOR
M YCJIOBH, OPY KOTOPBIX NPOBOANTCH HecAesopanns {1, 2]. Hasemiue navepn
TEALNEE KOMIVICKCH 3AHWMEI0T CCHOBHOE MECTO B C.ETO}KI-IOI':L MIOTG3BCHLEBOH
CHCTEME, NHCPCACTEOM KO’FOPO}::I MPROBOAWTCS CHHX{)()HHHI& 33pOI{DCMl-i‘-ICCKHl':I KO
HEPHUMEHT JAUCTAHUHONUHOTO HeclefloBanns 3emau [3]. Jror sxcuepuvent oxa-
SpIBARTCs Oovlee s(pDeKTHBHLIM HPH CPO NPOBENEHHH € TpPeX YPOBHEH (3Tamei);

— HCKYCCTBeNHpIME CnyrHukama 3emnn (MC3), nuaoTHpyeMpiMi Kocmu
ueckumb Kopadasyi (I1KK) v opGuransHLMMU RAYUII0-HCCHCHOBATCALE K HMH CTAll
nuAMH 1 xomisiexcamy (OHWJT u OHHK);

~— CAMOJICTHBIMH M BCPTOMETHEIMH Aaboparopuavu {CJ1 u BJI);

— HaseMIBIMH H3MEPUTEIbHLIME KoMiiekcamu (HUKS.

Obvexrami HA3EMHBIX H3MEPEHHH SBASIOTCH CPABIHTCIBLEO GOJbIHC 10
KOJIMUECTBY U PA3HOOBP A3 b A0 XAPAKTEPY HapaMeTpil NPHPOMULIX U ABATIO-
UIWXCS CACACTBHOM ANTPONOreHUOrO BO3RCHCTBYS sIBJACHHA U lipoleccos, B 06-
eM cayqae X MOMHO KAACCHOHIHPOBATL B CACHYIOIHC TPW rpyhuum [4]:

I. HBJIeHHﬂ W OpROUeCenh], He34BHCHMEIE OT 4CJ0BCKA # e KOUTDOJMHPYEMDIE
HM!

a) HOPMAALIILIC, Peryaapipie, NCPHONHUCCKHC M IIHKANYECKHC - - IBJASHHS 1
HPORCCLHl, chnzanubie ¢ CojinueM W JIYIoH, U, Ha HepBoM MCCTe, BCe BOCXOHO-
saxopueie adpertel ComHiia;
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6} CMYDICUHA, A)IOMaJbHble ¥ CTHXHHHBIE ABJEHHUS ¥ MPONECCH — armo-
cpepuLie M MONOCHE PHLIE CMYHIETIHA, MATHWTHBIC AHOMAAHY, HABOAHCHHH, 3eMJe-
TpACEHUA U T. A. '

[T. 3ainauupoBaHiibe, OPraln30BAHMLIC H CHDPOBOLUPOBAIHBIE YEJIOBEKOM
MPOLECCH H 5{BJICHUA —- NOCPEACTROM HX PAa3JHYHBIMH CHOCOGAMH BO3JEHCTBY-
0T Ha OTAeNLHBE PUPOJHLIC TAPAMETPH ¢ HeAbK) HX 1J4HOMEPIIONC H3MEHEeHUS:
U3MEHEHUE BJAMHOCTH HOUBHI TIOCPEACTBOM ODOIUGIIMA, XHBMHUYECKOTO COCTABA
HOBEPX HOCTHOTO MOYRENHOIO M BOLSIIOTC CJAOEB, YPOBHH H CKOPOCTH Teuelin
BOAIBIX NPOCTPAHCTB, BHI3LIBANHE AKYCTHUCCKUX, CCHCMHUECKHUX B BOASHbIX BOJII
B PEaYAbTATE BIPLIRON, H3MEHEHHC CORACPIKAHUA A3PO30ALHLIX HACTHIL B TIPU3EM-
HOM arMocdepHoM efoe W T, k.

[I1. ITpoueccyr # aBJCHS, HOPOXKACHHBE KOMOHHHPOBAIHMM BO3ACHCTBIEM,
UEAb KOTOPOrO OKA38TEH BAMAHUC RA HX HANpapfenue, PeryJupoBauye, yCHe-
HUC HAM OrpandgeHue,

CHHXPOHIOMY 23POKOCMHUYECKOMY BSKCIEPHMCHTY AHCTAIIHHOHHOTO HCC/le-
AOBaHHs 3eMAH HPHCYIHH HOKOTOPHIC XapaKTeprbie 0co0eHHOCTH, fo/iee BAKHbIE
CPesH KOTOPRX 3AKJIOYAKTCS B CHARAVICHIEM:

1) ipoBeaetve HX B TOT HHTepBaf BpemeuM, Koria COMHue MaxOLUTCH B
3eHuTE;

2} us-2a3 Goapiuof ckopocty pBikeunsn CJ1 u BJI, u B ocofenuocra MC3,
[IKK, OHWJI u OHHK, erd npojscmkHIeaLHOCTs OYelh KOPOTKas —— J0 le-
CKOABKHAX MHIIYT;

3) B CBA3H ¢ pasnoofpasuem H CAONKHOCTBIO NApavMerTpos W yeaoBuil, TNpu
KOTOPBLIX OHK M3MCPAIOTCH, KaMABH SKCUSDHMEHT YHHKAJEH M TNPAKTHUYECKH
HENOBTOPHM,

BaxcubiM sBJsicTesi BONPOC O CHHXPOHBOCTH KOMIMICKCHIIX HamepeHuli
NAGIIGACHHN 1IpH JUCTAHIHONHOM A3POKOCMUTECKOM WCCABNOBaliuK 3eMad. B
OPUIILKIE, TPYAHO pa3rpalHudTh CHHXPOHHBIC H3Mcpenns d nabuiofedus OT
KBa3HCHHXPOHIIBIX. 3JT0O 3aBUCHT OT BoICOTHL # ckopoctn MC3, IIKK, OHWJI,
OHUK, CT » BJI, or ycnoBuli H3MCPEUHH W BO3MOMHOCTCH HIMEDHTEALUOH
4niapatypel, HO Tpe}Ac BCETO — OT CKOPOCTH HAMEIeHHS H3MeDAeMbiX |ld-
pamerpos (cm. it 11). Bor noucmy iips NAHHOM KOMILIEKCHOM 3KCIOEPHMEDTE
AHCTaHIUOH HOTO d3POKOCMHYECKOTo HCCAeoBaliKa 3endau JJas ORHHX mapamer-
POB TOT 3KCTIEPHMEHT MOWMET OwiTh CHHXPONHBIM, 4 AAf APYTMX — KBA3HCHH-
XpoHubiM. B npuHiuie, fag 600ee MEASEHIIO UIMENSIOMHXCH AP AMETPOB MOMKHO
TpHHATL, HTO A3Mepelusl H HaGMoAe M CHNXPOHHLE, 2 Js OLICTPO UIMEHHIO-
IHXCS —— KBA3HCHHXPOHHEE,

I1. Mismepsemble napameTprl

[lapamerpsl, siBisiioInUecH OOBEKTOM 1HE3BMUHBIX H3Mepelini
NPpY CHHXPOHIUOM 43DOKOCMHYCCKOM 3KCNEpHMEeNTe, OYCHbL paszdoobpasHel ¥ Ha-
XOAATCA B NPHAMOH 3ABHCHMOCTH OT KOHKPeTHBIX UeJeH H 388y 3KCUCPHMENTH
H OT YCAOBHH €ro TUpOBeAcHHsT, HeCMOTps Ha 5T0, BO3MOMXHA, a U HAmE Tpei-
craspieta paufolice ofinas knacCHOHKANUS,
1. CoegrpannHele Xapaxre puCTHKH:
1.1, CiiexTpannunie oTpamaresibibie XapaKTePHCTHKY,
1.2, ClexTpanbHLe H3Ay4aTeALHbie XApaKTepPHCTHKH,
1.3. CnexTpanbHupifi COCTaB UPSIMOH, pPaccestiofi ¥ orTpameiltiof coaleu-
HOR papvalug,
2. Temneparypa:
2.1. Temneparypa 10BEPXHOCTHOTO HOYBEHHOLO CJOH,
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2.2, TemuepaTypHbiH HPOpHAL HOYBLE B ravouHy,
2.3, Temneparyphbil npodUAL NPHIEMHOTO H UPHBOALOrO aTvocden-
HOrQ CHOH,
3. Braxnocrn:
3.1. BASHKHOCTL TIOBEPXHOCTIONO UHOUBRHHOrO CAGH,
3.9, BnaxHoCTh TOUBBR! B TAYOHITY,
3.3, BAMKHOCTE [PH3EMHOTO aTMOCHepHOero Caoq.
4. 'eoMarinyTunc 1apameTpsi
4 1. HuzgKouagroTnag COCTapHas HacTh HANPAKCHHOCTH rEQMATHUTHOTO
nosis,
4.2, BLicOKOUACTOTHAA COCTABAs YACTD HAUPIMCHHOCTH reoMAarnuTHOTO
HOJIA,
5. DACKTPOIIPOBONHMOCTD!
5.1. DAexTPOIPOBOKUMOCTL HOBEPXHOCTHOTO HOUBEIIHOTO CAOS.
6. Berep:
6.1. Cxopocrs,
6.2. Hanpasaeune.
1APOJOT HICCKHE AP aMETPBl:
. Ypopenp BONBI,
. CKopocTh Teueilui,
. Temucparypa BOLBL,

7

ConcHocTh BONBL,
KHenoTHocTh BORBL,
JnegTpUYecKas HPOBOAKMOCTE BOAL,
. [1poapautocth, MYTHOCTb U OKPACKA BOAM,
. Boanneuue,
8. CoficMH9eCKn e 14 aMeTpLl
8.1, AMUAATYAL ¥ OCDHONB MHKPOCCHCMHHECKOTO [yMa,
8.2. AMIZINTYAB!, LEPHOLB M (hashl CeRCMUUECKHX BOIH.
4, AspozoaAbipie YaCTHiE B IPUCMIOM aTmocpcpHOM CJOE!
G.1. KoHueHTpayss,
9.2. Ilnoruocts,
9,3, Xumirdeckuli CoLTas.
1. Crexnpilt TOKPOB!
16.1. Buecora,
10.2. [lacTHOCTD,
13,3, Creiiedp HOKPBITHA,
10.4. Xapaxrep.

11. Mercoposioruyeckasi BURAMOCTE.

12. Armocdepuoe JAaBiciipe,

KuaccnduiiupoBaliizie Takum ofpasom uapaMerpil, SBJARWONLHECH OOBEKTOM
HAGeMHBIX TIOAUFOBILIX H3MEpEUWi, HMeIOT MHPOKHH NMHAMUYECKUE AHANASOH.
B ofiicm ciyuae, ORHAKO, Nifl GOJBUIMHCTBA NADAMCTPOB MOXKHOC UPHHATDE AH-
HAMUUECKUY ARATIA30H B 2—3 nopsaaka. [Tpn anomaipHeix K CTUXKHEHBIX HPHPOI-
HbLX SIBJACHHSK ¥ LHPOUECCAX HEKOTORRIE 1apameTphl {ualpHuMep, amninTyAb! cel-
cMHYECKHX BOJEH} MOTYT ACCTUYb AHANAasoHa B 5 1 Gosee nopspkos. Bee 3TO
OUPCAIIALT HEOBXOAHMBEH AMIaMBaecK Nl ANANA30H M3MEpUTenbHON anmapa-
TYPH.

Hamioro 6oApIIe pa3liang B CKOPOCTH H3MEHEHHA OTNEILHLIX iapamMetpoB:
HEKOTODDLIE HAMCHSIOTCH B TeuCHHe Hacos. i AHed (HanpuMep, TCMUCPATYpa Uou-
Bpl B TAyOHIY), 8 APYrHE — MCCHTKH pas B CeKYyHAY (Hanpumep, BLHICOKOUACTOT-
[iasi COCTaBHda 4acTh reoMarHuTuore ﬂ(}.ﬂﬁ). 10 QUDERCIHCT Jacrory H opouos-
KHTENRHOCTL U3MEPEHHH. |

HesasuchMo OF TOro (akid, 9To 1asemipic M3MepeHus IpH CHIXPOHHOM

. Tt
7.
7.
7.
7.
7.
7.
7
7

3 AppoKQCMHUeCKH H3CAelBauni B Gbarapust, 7 33
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sKeNepUMetTe MPOBORATCS Ha CREILHAABHBIX TIOAHLOHAX, OROOpaHHbIX TAKUM
0BpazoM, 4TOGH OHU COEEPXKAEJAH BCe THIHYHbIE Ijsi AAHHOLO paiioua QH3UKO:
reorpahuueckue, KAHMATHYECKYE, FEONOTHUECKHE 1 ApYTHe [2] xapakTepHCTHKHE,
HPEeACTABUTENBHOCTL Pe3y/LTATOB, NOMYUEHHBIX NDH HIMEPCHHU B opiiof uInr
4eCKOH TOUKe, oueHb pasauuHa, MaMepsieMbli 11apaMeTp B HAIHOH TOUKE MOXKRT
SEITL IPEACTABHTEIbHBIM JAH PA3NMYHBIX O BENMHAC NACHIAGEH U 06BEMOB —
of em? ¥ ¢m® 1o coTell ¥ Aaxe Toicsy m? W m?. 310 onpeleisieT pacnoNomeHie
JAQTUHKOB, CTPYKTYPY ¥ OpraHH34IMIo USMEPEHHI.

Hexoropeie GapameTpsl UPHPOANUBIX OOpPA3OBAHWH, H B TEPBYIO ouepelb
CHEKTPAKLHBIE XaPaKTEPHCTHKH, 34BHCAT HE TOJNBLKO OT CBOHCTBE caMuX ofpaso-
BAHAH, HO ¥ OT PSIA2 BUEIHHX, CAYYANHO HIMEHSIOMMXCS i CMYILAIOMHKX (aKTo-
poe {1]. Taxue napameTpni MOXKHC OIpENE/ATH C HeOOXOAUMOH TOUHOCTBLI)
Ha CCHOBE CTATHCTHUECKOR O6paBoTKH JaHHLIX OGOJBLIOr0 KOAHYECTBA H3Mepe-
HEl. 310 Ke onpefiesseT HEOOXOANMYIO NIOBTOPAEMOCTh H YHCJIO H3MepeHHit 011
HOI'O ¥ TOTO MC HApAMETPa B OXHOH H TOH e TOUKe. |

Cxazannoe Buile AaeT OCHOBaiike CAENATh TONBITKY CHCTEMATH3HPOBATH M-
PaMCTPBI, HBASIOMHECH OOGBCKTOM CHHXPOHHBIX a3POKOCMHUECKHX HCCJCNOBA-
Huyil, NPeAACHKHTE LHKIOr PAMMBL H ¢110co6 opranuaanuu HeeJie/loBanni, a Takxe
OlIpeleNinTh HeOGXOAAMbIe TCXHUKO-3KCTITYaTallHOHHBIEe XapaKTepHCTHKH H3Me-
pHTeABHON aniiaparypel. B Tabs. 1 JaHpl OTHJLHEIE H3MEpsieMble napaMeTpsl,
eRMIMILE U3MEDENUsA, AMHAMHUECKHH JHANasoH, abCcoMOTHAs TOYHOCTH M3MEpe-
WHst, UHTCPBAN ¥ NPOROAKHTCALHOCTH M3MEPEHHA M UHCAO0 U3MEPSEMBIX TOUEK
1Py CHRXPOHHOM HaMepelKK Ajs Hawofmero ciyuas, Pagymeercs, npH Onpeje-
AeHAH AVHAEMUUeCKOro AHANA30HA YHHTHIBACTCS He BOSMOXKHBIH JITHAMHYECK1H
AWANA30H B aHOMASLHLIX ¥ SKCTPEMAaAbHBIX Caydasx Boobuie, a s HOPMANLHO-
ro cojHewdoro Anf, (Ges OCAKKOB, O3BOJAIONIHH NPOBeleHHe KOMIJIEKCHONO
CHHXPOHHOTO A3POKCCMHUYECKOTO 3KCHEPHMEHTA.

I11. MiamepurensHasa anmaparypa

Muoroofpasue HapamMeTpoB, ABJASIOMMUXCS OOBEKTOM HA-
3CMUBLIX HOAMLOUHBIX H3MEPEHHH NPY CHHXPOHHOM a3POKOCMHUYECKOM 3KCTepH-
MEHTe, HX GOMblloH JunamuyecKHii AHanasoH, 6O/bIAs PA3HHMILA B CKOPOCTHX
H3MCHEBHA, HeGO/IbLIllas NPOAOANUTENBHOCTh H YHHKANBLHOCTb 3SKCIEPHMEHTOB
TpeGyioT NpuMeHEeHUs PasHooGpa3HwIX, ¢ COMNBLIAM JHHAMHUCCKHIM AHAaNa3oHoM,
BLICTPOASHCTBYIOUIHX U BHICOKOUAKEKHBIX H3MEPHTENbHBIX aNlaparos H CHCTEM.
OxBaT ¥ YYBCTBHTCILHOCTh M3MEPUTEALHOH alnaparypbl ONpenesioresd JAUHA~
MHUECKAM A¥AHAZ0HOM H3MEDSEMBIX NapaMeTpoB. _

B ofuem cayuac Hazemible H3MepeHHs NPH CHHXPOHHOM 43POKOCMHUECKO
SKCTIePUMENTE MOTYT TIDOBOAHTBCS:

a) cneuyafbio pazpadoTaniipimMu allilaparaMmi H CHCTeMaMH — OHH B 60J1b-
1WOH CTCHEHH MOTYT YAOBACTBORATEL CHEIH(DHUCCKHUM TPEOOBAHAAM, HO He ABJIOT-
CH SKOHOMUUYECKH BRIFCAULIMH,

6) cTanmaprHeiMY aliN4pataMH ¥ cHCTeMamH, NPHMEHSIOMHMHCS B (usuxe,
reoGH3HKe, XHMHWH, FCOXMMME, MCTEOPOTO/HH, THAPOJNOTMH M T. K. OHH He B
COCTOSIHEN TOJHOCTbIO YAOBJAEGTBOPSTH ClenHpHuecKny tpedoBanusm CHUXPOH-
HOrO 23 POKOCMHUECKOr0 3KCHEPHMEHTA, OXHAKO 00/M2A2i0T COJbIIHMH BOIMOMK-
. 1OCTAMY B3aumozamensieMocTd, Kpome Toro, AaHHbe H Pe3YALTATH, JIOJIYUEHHDBIC
1MK, BIC/HE CONOCTABHMBL H MOIYT HENOCPEACTBEHHO HCNOAL3OBATBCS LA HYXKA
HAYK® M IPAKTHKH B COOTBCTCTBYIOUHX OOJACTHX. |

B 34BMCHMOCTH OT cliccofa yueTa Pe3ynpTaTOR  MOMHO HCIONB30BATDH
anfapars;

!
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d) ¢ HeNOCPeACTBEHHBIM BH3YAlbHBIM YUETOM pesynbTara;

0} C 2BTOHOMHOW perucTpammesr 6es NEKTPHYECKOTO TPAKTE;

B) ¢ BJCKTPHYECKHUM TPAKTOM: C ABTOHOMHOI PETHCTPALMER WM HCXOBHLIM
CHTHAA0M. i

K nepeuiM ABYM BujaM OTHOCHTCS KAACCHUECK de U3MEpPMTENbIBIE dTaPaTk,
[HHPOKO HCTIONb3YeMBbIE B TeOHUM3HKE, METeODOAOIWH, THADOJOIHH, hU3HKE H
T, i Jdna nposegenug BHICOKOY(REKTHBIAIX HCCAEACBANUE W KOMIIEKCHOT ipe-
PUCTDALIHE RAHNBIX lanOosee TNOAXCAANIHMH ABAAOTCS anNapaTel (IATYHKH w
ApecGpasoBartesy) TPCTbEro BUAA H3-32 BOALIIHX BOSMOXKIIOCTEH, KOTOpPEHE IIpe-
ROCTABANCT IACKTPHUCCKHH CUrNaA: VCHACiiue, DEFYJiUpOBAHNE, QUALTPALHA,
TeNCMETPHUCCKHA HEPEHOC, TONHAS ABTOMATH3ALHS HPOLECCA H3MCpelHs 1 pe-
THCTPAUMK ¥ T. A, 3/eCh HCOGXOAMMO ROGABHTH, UTO OfbIT KareropHyecky noj-
TBEPJLHA HEeNeCo0BPaSHOCTL CYIECTBOBANUA MHAMKAILHH, nacpencTBoM KOTOpoi
BOSMOIKIIO MPOBEARIIHE BH3YANbUOTO KONTPOAA H3MEpPEHHs, HeCMOTP: HA HalH-
HUE BNEKTPHYCCKOTO TPAKTA H PCTUCTP AHUH,

A NeKOTOpPBIX H3MEpPeMEBIX N4paMeTPOB, OATIAKO, CORPCMEHHLH TeXHOMO0-
THYECKH{I YPOBeHb BCC CHIE HEAOCTATOUHO BHICOR, WTOGH pea/in30BaNHCL JAT-
HHKH § JIpeoBp430BaTeNi i ¢ 9J€KTPHUECKHM BEIXOAOM, OOMafamiiHe TOUIIOCTHIO
# HAACHKHOCTRIO KNACCHUECKUX ANHADaTOR {rufpometp, Gapomerp u Ap.}, a Ias
APYrHX HapaMeTPOR (HEKOTODBIE THAPOJOIHUECK e napamMeTpe) AATHHKH H IIpe-
oBpazopatesd NOKa He PaspaboTaHbl,

IIpeumymectsa u HEJOCTATKH aHANOTOBON W HHQPOBOA HUAMKAUWH H pe-
THCTPANMA JAHUBIX XOPOWIO M3BECTIIB, NOSTOMY 3ACCh MBI He GYeM KOMMEHTH-
POBATE HX, & TOABKO YTBCDXKAATH, YTO HEOOXOAuMA HHpPOBAA perucTpanus u
HHJIMKALUs, KOTODAS FapaHTHPYeT COBPEMEHUBI HAYYHO-Te X HUYECK Hil YPOBEHD
HA3eMHBX HOAHTOHILIX H3MEPCHHI,

IV. Hasemusiii nameputenpusifi kommacke —HUK

HUK wmoryr Guro CTALHOUAPNEIME HAM MOGHABHLIMH. 11O
PARY NOHATHHIX QYHKUHOHANBILX, TCXUHKO-3KCHAYATALUONHBX H, He Ha HO-
CAEAHEM MECTE, SKOHOMHYECKUX COOOpaKeHHiI HaHOOJee HedecooBpasHBMH 5B-
Jatores moduabnbie HUK (MHHMK). das obecneuens BEICOKOS(DPEKTHBHEIX 13-
MEPEHHH ONH AOJAHEl YAOBACTBOPATL PSiLY crenuuyeckux TpeGoBanni {4, 5].

B obmem enyuae annaparyproe ykoMigiekToBaNEe KAKIOrO MHHKa mox-
HO TOAPASNENIUTh Ha CJAEAYIOU[HE OCHOBIBIC TPYINbL:

1) cucrema snexrponvranus — NEPBHUIIAT B BTOPUUHAS

2] ElHIIélI)E‘ITypEl B OlpeACaeIltis MECTOHAXOMACHNE, BRJAIQUAYN CpeICTBA
TOUHOH TeOMETPHUECCKON NpHBA3KH;

3) cHCTCMa eAMHOIO TOYNOr0 BpPEMeLH | LPOTpAMMHO-BPCMEHHOE  YCTPOM-
CTBO;

4) aBTOHOMHEIE PEr¥CTPATOPLI;

5) cuctema c6opa RanHnix;

6) ciyeOHasT PagoOCBH3L, B T, 4. CBA3D MCXAY OTAeALULIMU 3BEHLAMH
HCCAEOBATEABLKOTO KOMIIEKC A,

7) Hofcofuan anmaparypa.

Pasyneercs, camMoli CyniecTseHHON YaCThIO, OT KayecTsa KOTOpPO# B GoRLITON
CTENCHM 3ABUCAT TEXHUKO-9KCIUY ATANHOUHBIC XADAKTEPHCTHKH H 3QheKTHBHOCTD
Bcero MHUKa, apasercs vsmepurensuas anuaparypa — Jaryuxku 4 npeoSpa-
aoBaresn (cm. n. [11),

Bosee HO,H.pOﬁIIbIe AAHUBIC O TEeXHWUCOCKMX XAPAKTCPUCTUKAX H SKCHyarTd-
LQUOHHLIX BOSMOXKNOCTAX DPaspaboTallHoro B MHCTHTYIC KOCMUUYLCKHX WCCJeRo-
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paini (pu BoAPapekoft akagemut Rayk MOGHABLHOTO Ha3eMHOTo H3Me PHTENbH]
ro komuncxea (MHUK) gans 8 [4, 3, 7.

KoMNBROTCpH3 AN ¥ COBCPIICHCTBOBAHNE MATEMAaTHIECKOro obecrieuenn
cucTeanl c6opa HaHubx [8] cnocoGeTBYIOT TOCTENEHHOMY BRITCCHEHNIO ety
JU3HPORAHHLIX CHCTEM TOUsOro BpeseHM [6], anmmaparibix nporpaMMHLIX YCT
poficte tana YIIYTO [9] u ap.

2]

V. 3agaicuenue

Kax nepsui oflkiT, HACKOJIDKO H3BECTHO aBTOPAaM, 3T Kaac-
CHUKAUAS M CHCTEMATH3ANHS SABJKIOTCA panbosee obmEMH, 3TO BLIZBAHO,
PEXaE BCCRO, CJeNYIoNIUM!

. o CuX Tlop 1€ 66110 HEOBXOAMMOCTH B CHHXPOHNOM OTIPEAENEHHI CTOAb
MIIOTO NAPAMCTPOR, GOnEC TOTO - ~ HE OBIIO TOTOBHOCTH K X coBMeCTHON 06péa-
HOTKe ¥ HETEPNPETANU KaK CAMOCTOATENLHO, TaK 1 Ha OCHOBE AANHBIX HAGJMIO-
aenmin ¢ CJI, BJL H KOCMHYECKHX OGHCKTOB! |

_RCe enle He HAXOAAT HIMPOKOFO PacnpocTpaHeHus u TmpHMeHeHis HEO0-
XOIMMBC ATIHAPATHHE U TIPOrPaMMNEC CPECTBA M3MEPEHHs 1 perucTpanin,

Tak KaK HAPAMETDH, PACCMOTPCHHBIE 3/16Ch, MPEICTABAIOT HHTEPEC H A5
psfia reo- B arponayk, Aanlids CHCTeMATH3AINS MOMKET OBITL HCTIONL3OBANA | H
B NAANHPOBAHHMH ¥ NPOBCACHEY OTACABHBIX M KOMIIEKCHEIX HKCTIEPUMEHTOB
B offacTi reopuINKH (MATHUTONOTHA U CeHCMOJOTHH), METeOPOJNOrHH, rHApO-
JAorng, arpodU3NKH, SKONIOTHH H T. /L

C yueTOM OTEYeCTBEINIOTO M 3aPYGekHOro OINLITOB HeoOXOIMMO:

-— pazpaboTarb, CUIHATHIUPOBAIIBIC npeo6pazoBaresin ¢ JMEKTPUUECKHM
BBINOAONM,

— . KOMIIBICTEPH3OBATL B LEToM Npoece ysMepeHuii ¥ PerucTpaunHm; |

— paspaboTarh HCOBXOANMUL /s nono6GuBIX M3MEpeHHuil anmnaparst, CHC-
TeMbl H COOPYIKEUHS,
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Complex synchronous and ‘quasi-synchronous
measurements and observations in remote
aerospace earth sensing

D. N. Mishev, G.H. Mardirosian.

Summar ¥}

Some of the basic problems of the complex synchro-
nous and quasi-synchronous acrospace sile measurements and observati-
ons in aerospace experiments for remote Earth sensing are considered.
A classification of the parameters — subject of measurement in such experi-
ments is made. The dynamic range is determined and the necessary precision,
interval and duration of measurements and number of the measurement points
are offered. Some probiems of the equipment are object of comment.

On the basis of observations and experience in the exploitation of
the complex conclusions and recommendations for the future development of
methods and means for complex synchronous site measurements in remote
aerospace Earth sensing are formul ated.
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VccienoBarue Me30MacTabHbIX npo'-
neccop B YUepHoM MOpe mNpH TIOMOIL

KOCMHYECKHX M300paKeHui |
|
JI. H. Musenosa, E. B. Cmanes*

Hucmumym KocHUUEcRux wccaedosanud BAH
s OV Cs. Kanseum Oxpudcxu® i

|

Caah MCKAY ONTHYECKHUMH CBOHCTBAMH MOPCKHX BOJ H thu-
SUUECKUMH TOAAMY NaeT DS BOIMOXKHOCTeH HCMOAB30BAHMS KOCMHUECKHX H30-
Gpaxenud 3emmu s aHanu3a AHHAMAKH MOopeH ¥ OKeaHOB. JlHcTaHIHOHHBI®
Lanipie NpUMEUATCs A% KCeCHel0Batua TpanchopMalin peunbX BOJ B OKkeate,
(ppoHTANBLHBIX NPOUECCOB, KOJMEI KPYTIHBIX TeyeHHH, alBeJHHra 1 Ap. OCHOBHHIM
ABJISIETCS OTpejie/iene TOUHBIX KOJHUECTBEHHbIX COOTHOIEHHH MeXAy Napa-
METpaMH KOCMHYECKHX n300paxeHyi (ONTHUECKOH MJIOTHOCTEIO) M HEKOTOPBIMH
napamerTpaMi TepMOT AT HHOM HIIH NUHAMHYECKOH CTPYKTYPBI BOAHLIX MaCC, Yac-
0 TAKHE COOTHOMIEHHS MMEIOT JOKAaJIbHEIM XapakTep, W HX B/ 3aBHCHT OT Iia-
paMeTpoB HCNOAL3YEMONi AlNapaTypsl.

B [1] # [2] npuBoasTca Pe3y/inTaTHl COBMECTHOTO anannza CYAOBBIX M JUHC-
TANHAOHNBIX HAHHLIX B CeBepo-3amajHoll u samanHoit uactax YepHoro mopd.
STy peaydpTaThl NMOKA3HBAKT, 4TO B HCCAELYEMBIX paffoHax CymiecTayeT B3du-
MOCBSi35 MCKAY TOASMM COMENOCTH ¥ TPO3patHOCTH BOL. Ilpueesennsit B [2]
RaueCTBEUHDIH AHAMM3 YKAa3mBaeT Ha CYIeCTBOBaHHEe HEKOTOPHIX 00IHX 3aKO0-
lloMepIOCTeR B pacnpenesedy ONTHHECKON TIOTHOCTH KOCMHUECKHX H3oBpaxe-
{IWil 7 TOJIsl COJEHOCTH HA MOBEPXHOCTH MOps. TaK KaK fOCNERHES TECHO CBA34HO
¢ NUHAMHYECKHMA TIPOLECCaMHU, MOXKHO (PEANON&TaTh, UTo Kocmugeckue H3obpa-
sKeHHs B sanafHoi yactH HepHoro mops Ra0T OOJACIHYIO uudopmanio o THI-
APO(hH3HUECKHX TOJAX.,

DKCHEePUMEHTANbHbIE ¥ TEOPETHYECKHe HCCACNOBAHNA, npoBeJeHHLEe B no-
cnenue rofn [3], YKasmBaOT ila TO, UTO MPOILECCH BUXpeo6pa3oBaHus MMEOT
CYIeCTBEHHOE 3HAYEHHA NS AHHAMHKH Yepuoro mopsi. HaunGonee mrrel-lcm?no
IPOTEKAI0T OHM B 061aCTH OCHOBHOTO UEPHOMOPCKOTO noroka (OUIl) u B npH-
GpexxHbIX obnmacTax, Beaegcrsue GapOKJIMHHON HeYCTOHYHBOCTH CTPYH OUII |o6-
pA3YIOT MEAHAPHI, W OT HEro OTPHLIBAOTCHA OTACHBLHEIE puxpu. Pacuersl NnoKassl-
BAIOT, YTO HX PasMeps MMeloT paguyc JAedopMmaiin 40—50 km. |

OcoBenuo AKTHBEH Hpouece BUXpeoGpa3oBanus B samafanoi uacti Yepuoro
mops, Ofpadorka THAPOAOTHYECKAX AAHHLIX MOKa3bBAaeT, Uro B 3TOoM palipHe
FOPU3ONTAIbIIbE FPAAHCHTL COMEHOCTH H NPO3PAasHOCTH MOPCKHX BOJ 0COGeHHO
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BENVKH, IT0 OGLACHALTCSH HaKTOM, UTO 11O 06CHM croponam OYIT umentes Te-
HCHHS € CYMRCTBEHIIO PA3THY AIOTH UM IICST TE PMOT A/ HH HBIMH 0COOEHHOCTSIME H KOH-
NEHTPARHIMH TipuMecei. DToMy ClocoBeTBYeT N TIPOHUKHOBEHHE B Y3KYi0 Npu-
Bpexuyio nomocy PACTIDECHCHHBIX AYHAHCKHX BOJ.

3HAUATCALHHC TOPHIOHT AN bIlbIe PPARMEHTE 1POIPAUNHOCTH BOL 06YCAOB-
ANBAIT HANWUUE rPASUEHTOR ONTHYECKOH NJOTHOCTH Ha KOCMHYCCKHX H30Bpa-
xeunax {2]. [To sTol npuuwne oxasmpaercs BOSMOKHBIM HHTEPNIPETHPOBATE
OCOGCHUOCTA PACHPENENeNNs OINTHYECKOH II0THOCTH KaK pe3yanLTar COOTBeT-
CTBYIOWHX OCOGCHHOCTCR (DPOHTARBHON 201D, Buxpersie o6pazoBanua 5 cro-
DOHY OTKDHITOTO MOPA HMEIOT IPEHMYINECTBEIHO AHTHLHKAOHHYOCKHE XapaK-
Tep. OHH BKJOUaoT B cebs HEJbGOBLIE BOSL HOHKE HHOH PO3PAUHOCTH M CORe-
HOCTH. Ha ux nepudepun cospaores Sodbiime TPanucHTE 11PO3PaqHOCTH BOJ,
970 BIMSET HA MHTEHCHBROCTH H3Ayuenns MODPsS ¥ Ha ONTHHECKYID MAOTIIOCTL
KOCMHueCKkuX uzobpamennit. Taxum ofpasowm, HCTIOAR3YS 3TH H306pamenys,
MOXKHO CYANTH 06 H3MEHUUWBOCTH TEUCHU{ B accaellyeMonM paitode. Ficnosnzo-
Bana HHGOpMANHS, HOSyueHNids IPH DOMOIE Hayuyol annapatypw ,Boara-
pus-1300-11%, yeranosaennol ua UC3 »Meteop—Tipupona® [4]. I1a HHApOPMa-
UM BRAIOYACT CKAHEDHBIE HIOGPaMeHHs B ABYX CHCKTDANBbHMX HHTEPB3AAX
(0,6—0,7 ym u 0,7—1,0 M) ¢ paspenaoiiedl CocoGHOCTRIO 250 m. O6pator-
Ka H300paMenull NPOBENeHa ¢ HCHOAb3OBANUEM aHaNor0BOW CHCTEML Npeofipa-
SOBAHMST U WHTEDHPCTAUHH A5POKOCMHIECKOL BUAEOHHPOPMAUHH, paspaborai-
noit 8 UKWU-BAH [10].

Ha puc. 1 moxazana cxema PaCRpENiesieHHs BYXPEBBIX 06pa3ocnanui, noJy-
HCHHAs Ha OCHOBE BLIILEYKAZaHHOK OOPafOTKH omTHwecKol AAOTHOCTH KOCMH-
UECKOTO M3OBPAXKEHHs B BHAaliazoiie 0,5-—0,7 pm. Paiton nag OUIT oOXBaTLIBaM 2
Bonbuias O6JauHan CHCTCME, Ha BOCTOKe O KOTOPO¥ pacnonaranack CepHs BHX-
DCH, DACAPOCTPAHSIONIMXCH Ha 10F | HMEOIHX AHamMeTp nopsafikd 30-—40 km.
Bonee meranbmnoe Busyasnmoe ACWHPPUPOBAHHE CTPYKTYPH 3THX BUXPEH .Jio-
KA3BIBACT, YTO BOJ& B HHX ABMIKETCH 110 YACOBOH CTpenke.

Mexny AwaronuiicKum noGepexseM u KpoiMcrum HCAYOCTPOBOM Pacnioso-
&eyua DonbIasg o6JaCTh C TORMIEHHLMY SHAUCHHAMH ONTHYECKON NNOTHOCTH,
Ouenp wacTo B 3THX ofiacTax O61LasT MKIIOHUYECKAs LUPKYARLNS OClabeBaeT.
Cylieetsyior yrazanns [6, 7], uT0 HacTo B 3T0% O6AACTH ABIKC e BOJ &HTH-
urKiroHmyeckoe. Ilpunescnusie B {3] pesyasrarsr mo wsmenuHROCTH AVHAMUKH
HepHoro Mops II0KA3LBAIOT BOSMONHOCTL COsRauys B Hefl AATHIIMKAOHHUECKOTO
Meanipa wan Buxpa OYII. Mox#o oxugats, uto YHNOMAHYTAsS OCOGEHHOCTE B
paclpellefleHUH IWIOTHOCTH ONTHYECKOrD U300pamel s CBs3ana ¢ aAHTHILHKJIO-
HAYECKUM NBHXKeHHeM B HEHTDAALHEIX OONACTAX MOoDH.

Ocofertsio Xopommo MPOCJICKHBAIOTCH OCOBEHHOCTH BUXPCBO{H CTPYRTYPEL Te-
UeHHH B OGNACTSX C Pe3aKuMK TPANHEHTAMY ONTHHCCKHX CBOHCTRB MOPCKOR BOMHI,
Kax 6bs10 ynomsuyro eiige, st FPafRCHTB OCOBENHO BHICOKH AJIS - AEABTH PeKil
Hysas u B6ausw sanagsoro Gepera Yeproro mops, Ha puc. 2 XOpouio npocJe-
HHUBACTCS NPOHUKHOBENHE AYHAHACKHX BOA RAOAD sanafnoro Gepera. CXeMsi,
TIOKa3aiiteie Ha pUc. 2, COZAANBI HA OCHOBE KOCMUYECKOrO azofparkenua B nMa-
nasotie 8,5—0,7 pym. OcoBennocrn Pacnpefenenns OATHUECKOH TAOTHOCTH VK a-
SHIBAIOT 14 TO, 4TO 10)KHEE PacTipocTpaleHHe AYHAACKHX BOJ CBA3AHO C (HOPMH-
PORAHHEM JNOKANBHLIX BHXDel B miesbdoBof soue. Boaee JeTAABHEIH BH3YAlD-
Hbifi 2HAMH3 KOCMUYECKOTO H30Gp axeHHs CBHACTENLCTBYET © TOM, 4TO B 3TOf
301ic O6PA30BaHKE BHXPEl CB3AHO C MEaHIPADOBAHUEM Y3KOH NPUBPEIKHOI
cTpyy. Ouis aust nceaenoatus — {4, 08, 989 I., GBlIO 06patoTaHo U KOCMUYeC-
Koe n3ofpajkenue B Ananasone 0,7—1.0 pm. B yakoM npudperkiom caoe, BGauiH
Bepers, HaGAOIAIOTC TIOOCH  NOBHIUECHHOH ONTHUCCKOB RAQTUOCTH {puc, 3),
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Pric. 1. Cxema pacmpenedenys puxpesmx 00pazosauitil B 3200LBX H ICATPAABIHX 0(!.-'12](?"
51X Yepnoro Mops {0,5—0,7 pin, 25 Masx 1982)

I — onitHuecKad NNOTHOCTE RIOHPAKEHHA B YCAOBHUE cpauuuuax — 16, 2 — 20; 8 — 23;
4 —29; 5 —24; 6 — 30 :

Puc. 2. Cxema nponugaidd Ayndfickux Boj BAOAbL zanafHoro oepera Uepioro mops {0,5—
0,7 um, 14 apryera (982}
[ — onTHuecka® NAOTHOCTL W3GOPAWEHHd B yCAOBNWX elitunax — 18 2 — 17 8 — 19;
4 —20; 5 — 24, 6§ — 27

BOSMO}KHO, 3TQ CBAIARO ¢ HEKOTOPRLIMH JOKAALBHBIMM SARAETIHAMH HAH Ke CO
creqH(pHYECKOH CTPYKTYPOH TOUKOTO NOBEPXHOCTHOTO CJOS.

JIncTaynyoneie JAltnie A3I0T TOAC3IHYI0 HHGOpMaliHio 00 HCcaefoBanuH
pacnpocrpanenuss npumeced B npHOpexknpx obaactrax, Kax TNOKasbiBAIOT pe-
3YABTATHL TEOPETHUECKHUY H FKCHEPUMEHTANABHLIX HCCJ]CJJ.OBZIIIH}'&, CTRYKTYpA Te-
YeliHH B 3THX ofJacrsax NOBOABHO CJHOMHAA, Pesy.nb'l'érl'i,i MOJEALHBIX DaCYeTOn,
ofcyxIaeMbix B |7], NOKasHBAOT, WTO TPH ONPEAeIENNLIX BOTPAX 118 HCAbGE
381181{110ﬁ HacTH LIQIJHOT‘O MOPA CO3RARTCH CUCTeMa TEUCIH M IIpOTHBOTe‘IeIIHﬁ.
YHacTo MeXARY 1IHMH CO3AAI0TCA W GoAbIHE NO pasmepy puxpH |8]. B noarsepx-
ASHUE BRIHECKAZZHHOrO MOKLUO PAcCMOTPCTh pue. | {obaacts mexaAy Jeperom
u ofaaunoh cucTemoil), JOmuee ByPracckoro 3atuna BOANLIL MACCH APOTTHRAKT
B Y3kl npubpexneit cnodi B nanpansicrie Bocdopa. K samaay or 31oro notoxa
CCBCpHiQe Teyellde MepPeHOCHT BOAkl € CYINCCTBEHHO Pa3JfHUAIUMUWCH OIITHYCC-
KHMH XapaKTepHCTHKOMH, |

OnTygecKkas NAOTHOCTE KOCMUYECKHX HR0BPaenuil 1103BOIACT OLPERENIHTH |
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Puc. 4. CxeMa pacnpefiefCuns BUX -
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Pue, 3. Cxema npouMraHia yHaHCKEX BOJ BAOAL zanagnoro Gepera UYepnore mopsi (0,7—
1,00 pm, 14 aBrycra [982)
I — onrnueckan LOROTHOCTL WIOGPAMEHHA B yCoAOBURIX efunumuax — 27; 2 — 20; 3 30

MpubAUHTCABIO PasMepsl NPHOpexHbix Tewenwhh. Tax, Hanpumep, u3 pHe. 1
CTANOBHUTCH SICHBIM, HMTO CEBCPIIOE NPOTHBOTeYeHHe HPOHHKaeT no napzm.né.rm
42°, rpe NaDAOAACTCH CHALHOE alTHUHKJIOHHUCCKOE zapHxpeune. Teueinne no-
BOpadHBAET U8 BOCTOK M BKMoYaetesn B OUII.

Ananauz puc. 1 yKasniBaet 11a I€KOTOPOe COBNAJEHHE pe3yALTATOR O JOKab-
HEIX 0cobenooctaX Tedchufl na medbde ¢ pesyfAsTaTavd npexkyux paéor [9].
Y Gepera TeuegHe HAUPABARHO Ha o7, 34MAANEC TOLC IKIOTO TEYCHH#A
CO3faeTcs cencpHoe Nporusotcuenye. Mexay num u QUYII pacnofaraertcsi of-
BaCTh ¢ AUTANMKICHHUECKOH LMpKyAsudei. Caelivet, OAHAKO, OTMETHTH, UTC
CTPYH, COOTBOTCTBYIOUIHG THUPOJAOTHYCCKOW cuTyauwu wmas 1982 r., 3ameTHo
mype, ueM onucanmsic B [9]. CueBuAHO, uTO CUCTEMA WIEALGOBHIX TCUSHHU H3Me-
HAeTCd BO BREMEHHU, HTO ABIMETEH PE3VALTATOM HIMCHAOINHICA BETPOBBIX BO3-
BelcTBY#,

MameHnuHBOCTL TCUCHHA BO RPOMEHW XOPOWO WANIOCTPHPYETCH CPaBHEHHEM
puc. 1 w4, Ha nocaesipey pucyHuKe NIOKA32HO pacnpeeNieBue oNTHYCCKON 11M0T-
nocra B puanagone §,7—1,0 pm, T, e, na 20 nue# pansiie, yeM Ha puc. 1, Qntyn-
Yeckasi IMOTHOCTH B TPHOPEXKHHIX 06aacTAX Topbiieda, B ofoux cayuanx s
paliote Bypracckoro 3anHBa OATHUECKAS NJHOTHOCTL KOCTHTAST - HAKGOIBIHX
sHauennii, OAnaKo PopMa ofiacTu ¢ NOJOKHTEABLILIME aHOMaNUaMH 34 20 Nuel
3aMeTHO H3MeHHAach, B mepsoM cayuae (puc, 1) 37H BOAL NPOHUKAIOT JANEKO
#a of, a BO BTOPOM {puc. 4) — na BocTok. JeTanbHoe paccMmoTpesue HioGpa-
KEHHH TOKa3bIBAET, 410 B pakioiie 3anafHoN wacTu UepHoro mMopsa MexAy ipH-
OpexIiniMH CTPYSIMM HMEIOTCR BHXDEBHIC 0OpDA3OBAHUS,
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Crenyer oTveTuTn, yTo aHANHZ KOCMHUECKHX H306DameRME B NepBoi He-
Kafe mMasn R2ET BO3MOMHOCTL OBHAPYIKHTD V'OPHIOHTAILHYIO MHKDPOCTPYKTYDY
BOR H4 NOREPXNOCTH MOPA B pafioHe Buxped {puc, B), OnTHyecKas MIOTHOCTE
H300paxkeHus, CBA3ANNAy ¢ KONIENTPAKeH NPHMECeH, HMCET 3 a4 HTEMbHLIE rpa-
AHEHTHI & PACCTOAHMsX Topaaka 30—40 km. TlopoGurie 3hHEKTH HITOoTAA CBsi-
3EUL ¢ CYIHECTBOBAIIHCM BHYTPCHHHX TPABUTAIHOIHBX BOJIH. O,HHBI{O KOIi(i)HI‘y—
patKsg pacipeleseilHs OUTHYECKOH MAOTHOCTH B AAUHOM CJAYHAe HMCCT ClieliH-
puueckyio GOpMy H, NO-BHIHMOMY, SBJASETCS PE3VALTATOM AMHAMAYECKUX SB-
JicTiM# Na TIOBEPXHOCTH MOPS. '

Kax Suisio ynoMsinyTo Beime, paciipefieieHue ONTHYECKOH IIOTHOCTY B AKA-
uasone 0,7—1,0 pm Aaer npexcrapienye O ABJIEHHUAX, POTEKAOMUX HA HOBEPX-
nocTH mopsi. Cpapheline KOCMHUECKHX H3OODAMEHHH B HBYX CLEKTPANLHbLX
JHana3zonax yKasniBAET Ha 3dMEeTHbe PasfHuuid B ONTHYECKo# mnotHocTu. Oue-|
BHANO, NOBHILCHAC ONTHYCCKOW TMIOTHOCTH B HEKOTOPBIX JIOKANBHBIX NPUGDEXK-
HLIX O6macTsnx B huanasone 0,7—1,0 um e osnauaer 064347 LHO TOHMKEHHE
MYTHOCTH BOAB. BO3MOKIIO, 5TO CBA3AU0 € ONTHYCCKUMH CBORCTBAMI npuMeced],
Hx pacnpocrpasienuc B CTOPOHY OTKPLITONG MOPS HAXOAMTCH B 34BUCHMOCTH ot
METEOPOJIOTHUECKHX YCAOBHH /IO KOCMHYECKHUX CHCMOK H BO BpeMsi uxX 11posefe-|
Hua. B nepudop 5—-15. 08, 1982 1. HpecHaasaoimke BeTPhl HMEAH BOCTOYHYVIO

Puc. 5. ['OpH3OHTAaALHAA MHKPOCTPYXTYpPa BOA U&
nosepxucctd YcpHoro Mops
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COCTABAAWIYIO. DTOT De3yALTAT NpocliexupaeTcs Ha puc. 3. B uepuon 15--
25. 05. 1982 r. npcoGmafann 3anlainble H OTO-BOCTOYINHIC BETPhi. 3anajlias
COCTABARIOULAA CNOCOGBCTBYET BHINMOCY TUPHOPEIKULIX BOA B CTOPOHY OTKPLITOTO
MOops.

HamGonec ciomHasg MeTeopoJoTHYeCKad KApTHia Had iohseTcs B IepBOH
Jexaje Masf, KOTLA TPYAHC BLICJHTL lpeoliapawliee anpapienne setpd, On-
HAKO H B 3TOM NepHONE CYUIeCTBYET PHA CJYYAEeB, KOrja BCTED HMeeT 3anaJHYI0
COCTABAAIOUIYIO, YTO CNOCOACTRYET DACHPOCTPAHENHIO npuMeceli B CTOpOHY O1-
KPRITOrO MOp4.

Brisoiw

i. [To nansriM CKaHEPIRIX HIOOPAXKCHHYR MOMIIC BRIJIGJIHTE
BHXpeRsIe 00pa3oBanus NPOTsmeHHoCTrio B 30—40 km B 3ananHoi ¥ UeHTPAAh-
#oft nactax YepHoro mopa.

2. Brifiesisletes] aHTUIMKAOHHUCCKOE ARHXKCHHE BOAHBIX MACC B pafoHe MeiK-
Ay Kpeivcknm nonyocTpoBoM # AnaTouanickum nofepexben,

3. Ocolennic XOpowo NPOCIEXHBAIOTCH BHXPEBHIC CTPYKTYPH TCUEHHH B
oflacTax ¢ PE3KHM TICPEXOIOoM IpapueiuToB OUTHYECKHY CBOHCTB MOpCKOﬁ BOJILI
{3TO KacaeTca UpeMIe BCETO PACHPOCTPANCHHA NpecHmx Roj Jyuas ¢ BRICOKOH
KOHOEHTpaHel HANOCoB),

4. Jlavdbie AHCTAHINMOUHEIX HCCACAOBAUMN AAW0T RAKHYIO HHDOPMAITHIC ©
PACTIPOCTPANCHNY TIpHMECeif PA3NU4HOTO NPOHCXONKICHHS B NUDHOEPEXKHBIX 0f-
AacTAX U B pagonlax Bapacickoro 1 Bypracckoro 3aiueos,

5. Tlo onTyadecko#l IAOTHOCTH CKANEPHAIX H3OOpAKeHull OUPENeAAIOTCA 1IpH-
OJIMBHTEIBIIbE PA3MEPDl NPUOPCKHLIX TeueHHH (31ech HMeeTed B BUAY CEBEpHOC
NpoTuBoTeyQilye, TAC I—IE!GJHO)I&ETCH CHAbHOE AHTHHHKJAOHHYECKOE BQBI{XI)E,‘I'IHE).

5. Tlo CKAHEPHBIM HAHBHLIM XOPOIO NpOCASHHBACTCA HIMENYHBOCTE Teye-
it 20-AHEBIOrO NEPHOAA NPH OOARATENBIIOM YUeTe CHHONTHUECKOH 0GCTAHOBKH
(CKOpOCTH ¥ HANPABACHHWS BETPA).

7. Ananu3 KOCMHYECKHX H300pasKeHHH AEeT BO3MOKHOCTL YCTAHOBHThL I'G-
PUIOHTANLITYIO MUKPOCTPYKTYPY BOAREL Ha NOBEpXNOCTH B paloHe BHxpe#t. Ta-
KOH 3(ipeXT MOMHO CBR3aTh € CYIECTBOBAHHEM BHYTPEHHHX T'PABHTALHOHHRIX
BOWH,

8. [TocKoABKY JeTanu THAPONOrHYECKOrO TIONs B ACCAEKYeMON 08/acTH mo-
K3 ellie HeIOCTATOUHO M3YUeHBl 1O HaseMBBIM JIaFHBIM, COUETAHHC HX ¢ MOJE/B-
HEIMH DactieTaMd W AHCTaRIHONHON nadopmanyeli ABASCTCS OcobenHO HepCenex-
THRIIRMH ASAA BREISICHEHUS 3THX Npoueccos,

B saknmioucnue aBTOpsl BEpaKaT GRAFOjapHOCTE W, ¢. B, ITeepy 34 OKa3aEEYIC TOMOIL B
pafoTe ¢ aHAMOrCBOH CHCTEMOHR ANA oUpAGOTKH KOCMAYeCKHX H300paMeHwd.
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Black Sea meso-scale processes study
with the help of space images

L. 1. Milenova, E. V. Stanev

Bummary)

‘Co-analysis has been conducted of space, images obtained
via ’the scientific complex BULGARIA-1300 on board the METEOR-PRI-
RODA satellite and dynamics model research of the West Black Sea regions.

-'Some qualitative results  were obtained, outlining the basic dynamics
peaulidrlty of ‘the coastal region walers, nemeiy the vorhcal ficld structure
and the coastal currents meandering.

. This is of great importance for the study of fmmation processcs and Black
bea waters exchdnge, as well as for the solufion of problems concerning the
distribution-of 'coastal region admlxtures -
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AHanM3 COJEHOCTH HA MOBEPXHOCTH 3a-
najHoM yactk YepHoro mMops Ha OCHOBE
CYLOBBIX M AUCTAHLHOHHBLIX JAHHBIX

L. H. Muwes, E. B. Cmanes*, JI. H. Munsenosa
H. H. Paues*

Hucrmumym xocsiueckux uccaedosaiusg BAH
* LY LCs Kaumenm Oxpudcxus

CyuiecTsylomue COOTHOMCHUN MEXAY ONTHUECKWMU Iapa-
METDAMH MODCKUX BOYN H IHADCIOTHUECKHAME HOMASAMY AeMdioT BO3MOKHLIM HC-
TTOJbL30BARHE KOCMHUSCKHX H300pamenuil AAs auanusa stux nogeit. Jns sroro
HeOﬁXGII,HMO HCCAEIOBATE KOJMHUCCTBCIHHARBIE COOTHOILEUHS MOHKAY ONTHUYECKOH
TROTHOCTBIO K28K OAHMM K3 HCINDPOBOUHBIX [IPH3HAKOB KOCMHUYCCKHUX H300pa-
JKEHHH W HEKOTOPEIMH HAPAMETDPAMU TEPMOTANUHIIONH HAM AHHAMHUCCKOH CTPYK-
Typsl BOATBIX mMacC., OCoBeHIO NCPCICKTUBHLM OKA3LIBAETCS HPHMCHEHHE KOC-
MUUECKHX H300pameinnfi iAa palioHos ¢ XOpOIO BHIPAMKCHIBIMA 3ABHCHMOCTSIMHA
MEXAY ONTHICCKUMH W TEPMOTa/JMUHLIMU NapameTpamu, B sactosdinell pabore
B Ka4yeCTBC TAKOFO PafioHa paccMaTpuBAeTCs 3amnafiHag uyacts Uepiioro mops.
B (6] na ocHoBe aHafu3a KBAZHCHHXPOHHLIX CYHOBBIX AANHBIX O COJMEHOCTH
¥ KotMHuecKHMX usolpaxcunugx ¢ MC3 JIAHACAT® B pafioHe szaausa Cau-
QpPaHIKCKO NOAYYCHA KOPPEAsLUOHHAEs 3aBHCHMOCTH

S:f(]u), n_—l, 2, 3;

rAe 8§ — ComieuocTn MOPCKOH BOAB, [n — MHTCICHBNOCTE W3Jyuenus B Tpex
kayadax. llogo6uoe MeeneyoBanue g ceBepo-3anafnoi wactu YepHOro MOpsa
npoBeAcHO B [1]. Hactosmasi pafora npeacrasiset pacuigpesue lioCAefHero
HCCAQNIOBALINS AJsi paiOHa, PACHONOMEHNOr0 Ha zanafuom uoGepesxse Yeptoro
MOpsi, B 3TOM palioHc TOPH3OHTAJILHLIE IPAiMCHTHL COMCHOCTH crnafee, HEM B
CCBEPO-3a1aJiioM MCIKOBOJLIOM paliode,

Has auaduza nons COACHOCTH HA TIOBCPXHOCTH MOPH HCUONB3OBANBL Al
HBlC CTAHAZPTHLIX THAPOJSIOPHYECKHX CBCMOK, B KauecTse AHCT2HLHOUHBIX J1AH-
IbiX MCHOML3OBANB KOCMHUYCCKHE CRANEPIbIE H3O0PANKEHUsST, NONYUCIHBE B PaM-
Kax npoexTa .Boarapus-1300-11“ MC3 ,Meteop-IIpupoRa® B ONTHUYECKHX JHa-
nagonax 0,6—0,7 pm 1 0,7—1,0 wm. Jia aamocTpaisy 3THX NLAaHHLIX B LHACTOS -
med paboTe HCHOMB3OBAlIL H300pameHHs sanafnoi vactd Yepuoro mopa, mno-
Jayueniibie 16 u 28 cenrabpa 1982 v.
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AHanus pacnapelesieHlud COJEnoCTH
K Ope3PaunoCTH BOA

B Uepuom mope pacrupefiesieHie COJCHOCTH CO374€TCS MOA
BO3JEHCTBUEM LIPECHOBOAUOFO CTOKZ M OOMeHa BOJ uyepes BoCqiop BCACACTBHC
MCHapeHns H FRJPOMETEOpONOT HYECKHK BOZAEHCTBHE. B pesyaprtaTte BepTHKAJL-
NBIX ABMMEHHE H Aud(y3sHUE CO3RAETCS MONINBIH TALOKAML, PacnodoKenHb
na rayGunax 150—200 m. Bo Buytpennux ofsactaX MOps TadoKMHH [OA-
HAMBETCHA, a'B NPHOPENHHX -— Onyckaetcs. TakHM 00pPa3oM BHYTPEHHSsH O6-
JAaCTh MOPs OKasuiBaeTCsi 3anofHenHol o/ee ConeHnMY BOAULIME MaccamH, (Jc-
HOBHOH ueptomopckué notox (OUIl) pasgensieT BUYIpeHiue u e soBbIe BOA~
HBIC MACCHL. Ha NOBepXHOCTH MODS 3TO HOMOMEHME NPHOMHIHTEILHO COBIALAeT
¢ TOJOXeHHEM W3orannhm 18%,. B 3auafuoll yacry mMops HNOUMMEHIbIE 3HA-
UCHHS CONCHOCTH B HIeNL(OBOR 30He #BAAIOTCA PE3VALTATOM H UDOIHKHOBEHHS
H4 JoT BYHAHCKHY BOX.

BryTpentne n weangospic BOAL UepHOTO MOpS CYINECTBEHHO PazinuanTes
H MG comepastio GHOMOTHYSCKHX NPUMCCEH, CYCTICH3HPOBAHNLIX BEWECTE, 32-
TPABIHTENEH U T, L. JT0 0CO6EHNO 3aMeTHO B 3aNafilol Y&CTH MOpSl, THe Npo-
HHKHOBEHHME DCUNLIX BON CO3AAET AHOMAJLHBIE KOHUENTPANWH HEKOTOPHIX APH-
MECCH. DTO UPHBOAMT K M3MCHEHHIO PO3PAUNCCTH BOJ, UTO, CO CBOLH CTOPOIH,
BAHAET 1i& ONTHYECKYIO WAOTHOCTL KOCMMYECKHX H300pameHHil.

B [l} wa ocnose 06paBoTky SKCOEPUMENTANLHLIX AANHKX OblIH HABAEHE
HEWOTOPHC 3aBHCHMOCTH MEeMAY COAeHOCTBEY BOA B CeBenO-3allainon MeJKO-
BOZHOM paiione Yeproro mopsi. [lopoBuas sajaua CTaBUTCH W B HACTOsIUEH
pabore. Mcenmenyemlit paijon pacmosioxes B 100—200 km or zamamuore mno-
Gepexkpst UepHoro mops.

Ha ocuose cymecTByiolero skenepumenTanpgoro Marepuana GLdu Cosga-
bl MACCHBBI AAHHBIX O THHPOJOTHUECKHX CHEMKAX 10 MECHILAM W CC30HAM, 4
TAKKe CPCHAHCTOAOBLIE MACCHBLL. AHANH3 HOKA3HIBACT, UTO KOPPENAINS MEKAY
IPO3PauHOCTHI0 MOPCKOH BOALL, ONpefiedes ol Ho TyGHEE BUAHMOCTH CTAIAADT-
1070 §eJ10r0 AMCKE, H COACHOCTDIO 1A TIOBEPXHOCTH MOPH M3MCHSICTCH B D azJwy-
HpiC ce3oipl. Onia AOCTUTEeT nauboNbLIIHK SHAUCHHH 3UMOi M BECHOH ¥ YMeHb-
IAeTCs JETOM ¥ ocedblo. [locnmepnee aBasercs caefcTBHeM S0jee OANOPOAHON
CTPYKTYDBI THADOJOTHUECKHX lOJeH B Telwiom nonyrofuH. Kosdduuuent kop-
PeAsSLAH, pACCUUTaHHLIH AAn Masfg-—HioHsA, cocTasssier 0,77, a jna aupaps —
mapra 0,75.

Hannste o6pabatkBafiCh ¥ B 3ABHCHMOCTH OT pacuofioMeH|s craiuiil (Ha
IeAb(e WA B riy0OoKHX BOAEX). B kauecTse pasiesamiiel NUUHE HCDOABIO-
BaHa uaofara 76 m. OuelKY NOKA3BIBAIGT, YTO KODPEsIIis MCKAY CONEHOCTLIO
1a IOBEPXHOCTH MODA H TAYOHHOH BUAHMOCTH OJIOFC AMUCKA YBEJAUUHBACTCS
A HIeRbGOBHIX CTAHUUB, TAC H3MeHelUs OBOHUX NapaMeTpos GOMee 311AUHTENb-
Hpl. C yBEJHUCHUEM OJHOPOAHOCTH TOJCH B 1yGHIE KOPPEASIIHA YMEHDIIZETCH .

Fla puc. 1,4 nokasaupl H3MepenHbie TAYSHEBN BHIMMOCTH GCAOPO AHCKA
(P) u cosesoctu (S) sumoii u Becwoii. ITocTpoena perpeccHonnas Kpupas,
ORHCLIBAEMAS YPaBleHUEM ‘

{1 S§=:12,9266-0,9349P,--0,0618P% - 0,0046P3,

rae S (%), P {m)

Ha puc. 16 u 18 noxazampl auaqoruyiinie PE3YALTATH TOJABKO LIS 3HMbI
(16) u Tonbko AAa Becuw (1 4). KpyTusua nesok uactu PErPEeCCHOHBBIX KPHBBIX
SHAYHTENBHC UOBLIMIACT KPYTH3HY NpPaBOH 4actTu. ITOT BHBOJ HAXOMHTCA B
XOpoineM COOTBETCTEHA € pesynnTatami, npeAcTaBaeHnbiMA B |1]. Bosee ge-
TaNbHMHA aHANHE RaHHBIX NOKA3BBAET, YTO Jesasd (Kpyras) HacTh PEerpecCHoHNol

47




e

__4__.]

bl | :
_al e = i
'J_"U i

Puc. 2. 3apucusocrs cOARHOCTH OT
NPUSPATUOCTH BOAL

%o|S 8

Pue. 1. Perpeccionnas xpusas rAayGHHIE BHIUMOCTH
ik TR I 6eA0r0 JIHCKA B COJEHOCTH BOJbI suMoit 0 BecHoii
: 4.8 12 16 Z0m (), TOALKO AAf 3uMbl (G) W TONBLKO JAaA BecHB (&)

KDUBOH OTIPCAENETCs HOANOCTLI0 MENKOBOAHBIMI CTAHIMAMH, 4 paBasg — TaY-
GorkosoAunM#. Ha casce npospaynocts HebGoabmias (6—8 m) u mano Hzme-
Haetes. Crenedns COHeHOCTH TOHC HOGOJIIJLLIEIH, HO H3MeHdgeTcs B 3HAUHTEJ b-
HRX  apepedax (14—-17%.%, © patione OUIl wuamenenmne CcOJEHOCTH YMeHb-
imaetes (17 —18%.), a npospaunoctu — yBeauunsaercsi (8—20 m). dru pas-
JARUUA MOXKIQ 00BLACHNHTE PA3JNUYHLIM X4PAKTEPOM BOA 110 obeum ctopoHaM (poH-
Tagpiol uonepxuoctd {OUIY). B cropoHy OTKPBITOr0 MOpPS TOPH3OHTAaMbHbIE
Fpalideltsl NpO3padictTH CHOBA YWEHbilldTCa,
3TH HCCAENIOBAINS NOKASHLIBAROT, WTO 3ABHCHMOCTL S 0T P MOWKeT ObiTh

BLIpAKEHA CAefiyiouM obpasou [2, 3]:

- B(P—Py)

S—=a— ypopytH
rie a-Fb—=¢ {puc. 2), k—const, roTopasn OuUpeSSANCT IAKACH SABHCHMOCTH
S(P), P—P,, Py=const — uavanbuas seandusa sapucumocTh S (P},
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Tabauna 1

dburypa K | a ‘ &
l a 0,212 6,43 18,25
16 0,396 7,00 11,50
13 0,089 6,00 15,00

st nPeACTABJICHHBIX 112 puc, | KPHBBIX ko3(dpuupent £ HMeeT 3HAUCHH
naudpie B Tadn, i,

51l

COBMCCTIIBIY alaJii3 CYAOBRIX M HHCTZHLMOIHBIX

JaHIbIX

PerpeccHoHHYi0 ¥ MpOUHE 3aBHCHMOCTH (1), xoropsle MbI
MOAYYUNH NOCAe OBPaSOTKH CYAOBLIX JAHHBIX, MOXKHO UCTOJIB3OBATL A BOC-
CTANOBACHAA TOMS COACHOCTH Ha [OBEPXHOCTH MOPsS 1O JAAHHBIM O TayOuue
BHIHMOCTY Geqoro gucka. B ofmactu ¢pontanpuoit sonst OYII uamenenue
riyGU b BUAHMOCTH GeJ0r0 AUCKA MopAAKa | m nosBOIAeT 0OHAPYIKUTE H3ME
neine conenocTi nopapka 0,1%,. Iipu snauurennnoii (15%,) pacipecHeHHOCTH
BOJL B OGMACTH WAR(A H3MEHEIHe NMPO3PAYHOCTH MOpPsAKa 1 1l NO3BOAET 00-

HADYKETH M3MEHCHHe conetiocTy nopsiaxa U,5%,.

3 aBUCHMOCTS WHTEHCHBIOCTH H3JAYUCHUA MODsi, olpefensioniel oNTHUECKYIO
HAOTHOCTD HA KOCMMUYECKHX M300paMelHsiy, OT [IPO3pPAaUHOCTH BOR AAET OCHOB-
Jie HCKATH COOTHOLIEHHS MCMKAY ONTHUCCKOA HAOTHOCTBIO KOCMHUBCKHMX H300-
pamenuit ¥ coaenocTnio. B |B] noxasano, uTo Lis 3amnsa Can-0panuucko 3T1~

BHCHMOCTD S —f{/) MOMHO HpeAcTaBHTh B BUIC

(2) S=a,,—|— 2&5‘- .lrg.

i=1

Koshpuuuents B (2) HOCAT JNOKAMbHBIT XapaKTep. Hx yrounenue s pa
JHYHBEIX PAHOHOB MOPSL H JIVIsT PasMHUHBIX CE30HOB TpeGyer coBMecTHOH 06pato

KH CYIOBBIX AAHHBIX U KOCMHYECKHX n3obpamenuid, Majo BepofATHO, UTO 3

BUCHMOCTD (2) BBINOJHACTCS IS JOOLIX yCJIOBHH. Kax Gnlio TNoxasano BblLE,
3ABHCHMOCTD MEKAY CONEHOCTHI0 M IPO3PAUHOCTBIO BOAbI ONHCHLIBACTCH KPHBC it
Tpetheil crenenn. [TosToMy MOXKHO OXKHAAThH, HTO AJIA paiioHa sanajgHoi 4acTH

UepHOrO MOPSI COOTHOIEHHE MEKAY COMEHOCTbIO H HHTEHCHBHOCTLIO H3TYHEHIH
(W ONTHYECKOH IOTHOCTDIO U300 aKEHHT) HMEeT Gomee cioxHbI BuA. JList
YTOUHEHHS TOH 3aBHCHMOCTH HEOOXOAMMO paclojararh CHHXPOHHBIMI CYAOBBIMH

M KOCMUYECKHMH HAHHBIMH. Hamu nannwie, ¢ HEKOTOPBIM npuﬁnnmemqem, Cco

ar-

BETCTBYIOT 3TOMY YC/10BHI0, Huze NpuBOAUM HEKOTOPSIE KAUECTBEHHDIE coobpa-
JKEHHSI, NO3BOMAIONUE [IPEATONAraTh, UT0 JJIsi HCCAEAYeMOro paHoHa CymecTBy-

eT CH/IBHASL CB#3b MEKAY COJIEHOCTHIO H ONTHUECKOH MJAOTHOCTHIO KOCMHUECK
H300p aKeHHI.

Jas wiaocTpanuy sToil niuen GyaeM HCNOJIb30BaTh KoCMUUeCKHe H300p
JKeHHsT B AByX nuanagonax — 0,6—0,7 pm u 0,7—1,0 pm, nomyuenHse 16
98 centsiops 1982 r. [IpeaBapuTenbHbli aHANH3 NOKA3AN, UTO ONTHUECKAs TLIC
HOCTb B CIEKTpanabHoM jnanasone 0,5—0,7 pm, Aaomem HHPOPMAIHIO O 6041
TOJICTOM TOBEPXHOCTHOM CJl0€, HMEeT BLIDAXKEHHBI TPajHEeHTHBIH Xapakrep.

JlemudpupoBanue KOCMHYECKUX CKAHEPHBIX 1300pAKeHHil CHEJNaHO TIPH T0-

4 Aepoxocmutecky nacnelsanus o DLarapus, 7

X

a-
n

! il

ce
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Piuc. 3. Cxema UPOHRNANES AYHANCKMX BOX REO.L 3aUaNHOTO fepera Hepuoro mopa (0,0—

0,7 pm, 16 cenratps 1982}

{ — ourwycexas ANOTHOCTL W30GpaKENUa B YCAOBALIX epwuEBax — 217 2 —23; 8 — 24

Prc. 4, Cxema EposuKanun AYHABCKMX 007 BAOAD 3ANAIHOTO depera Hepnoro wopsi (0,5—

0,7 pm, 28 centadps [989)

; — ori'mstmcxas; TI0TIIOCTE H300PaMCHAS B YCAOBHBIX enuinuax — 24, 2 — 26; 8 — 27,
— 28 5§—29

MOIIY AHANOTOBOH CHCTEMH AJS NPEOGPAOBAHHH M WHTEPHPETALUH d3POKOCMH-
YeCKOH BuAcoundopmaunu, paspadoraison B UKM—BAH £6].

Bo Bpems uirepuperanvn HeoBXOARMO ONPEACAATDL IIOWALH u300p aKEHMH,
UMCIOIUHX OLUHAKOBYIO OTITHUECKYIO HJIOTHOCTH {FPafalHu Cceporo $orToTona).
B 5Tom cnyuae kamzo# rpapaimm ceporo (OTOTOHA COOTBETCTBYIOT NPH3HAKU
SIPKOCTB, LBET H HACHIENHOCTh 1(BETA.

HMenosb3osannan auanoroBas cueTeMa npeobpasoBanus u HHTEPIIpETaItiH
85D0- B KOCMHMECKOH BHACOHI(POPMANMY BRIIOHACT CHCLMAAU3HPOBARHYIO KaMe-
Py, Up¥ IOMOIE KOTOPOH BHIOMPAETCs MacmiTab ¥ JeliarTca NpeodpasoBaiing,
KBAHTOB2H#E H UBETOBOr KOAMPOBAHHE OJYUEHHBIX H300paEeHUil Kak OvAefih-
HEIX u3OOpaeHul. BHICOCHI AN HA BLIXONE KaMEPbl YCHIHBATCA, ¥ KBAHTOBA-
HUe MPOBOATCH Ha 3] ypoBne: Msofpaxeuns NpefCTaBieHs! B TPeX YCAOBIBIX
UBETAX (KPACHOM, CHHEM, 3e/ICHOM), M JUIS KAXKAOTO 1LBETA 3HAUCHUS BAPLUPY-
10T ¢ G o 31. ITonysennoe KOMIO3UIEUOIHOE U300 aMe Hile BU3YANHA3HDYETCH
HA 3KpaKe NBETHOrO MOHUTOPA,

Tlocne o0paGoTRH KOCMHEYECKUX H3OGD AMKEH A BRI COCTABJE Hbi KapTol pail-
OHOB Da3JHYHOH ONTHYECKOH HIOTHOCTH B YC/AOBHHIX GAMHUIAX (pmc. 3}, us
KOTOPLIX ABCTBYET, MTC B IPHOpEKHON 301e ONTUYECKan HAOTHOCTh NOHMKEHA,
MO ABNALTCA CREACTBHEM TOrO, 4TC B AAHHOM PAHOHE PACTIONOMXENEl BOJHLIC
MACChi C NOHMMKENHOH NPO3PauHOCTIo. QUM CO3AAHL B PafioHe JCAbLTH pexu Iy-
Has H pacipocTPAHAITCA B Y3KOM NOTPAHHUYHOM CNOE BAGHL PYMBIHCKOTO fI
Goarapekoro noGepesxpsn. 10T Pe3YALTAT HAXOAMTCH B KAUECTBE HHOM COOTBCT-
CTBEHHU € BHIBOJOM O MOUIMKEHMY NPO3PAUHOCTH ROK B STHX O6NACTHX, NONYYEH-
HOM Ha ocrnose o8padoTKH CYHOBLIX JIAHILIX,

Pesxn#i rpanvent ontuueckoi NAOTHGCTH, HAGMMOLACMBIN Ha PHC, 2, ABAseT-
Cs Pe3yNbTaTOM CHNELHDHUECKO# CTPYKTYPH TeUelinil B HCCNeAyemol obaactil.
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MO HO OMHUAATL, YTO €00 MECTOTNOACKEHHe ¢BsI3aNno ¢ (HDPOHTARLIOH s0HOH., Kak
Ve YUOMUHAXOCH, B OOJECTH 5TOH 30MHB COSCHOCTD HIMETNCTCA B JHAMAZ0EE
17—18%,, @i oxosio 5%. COOTBETCTBYIOMNE HIMENCIHH OUTHYECKOH MJOT-
HOCTH ROCMHHCCKWX M300paxenud nopsiaka 10%. B raxom cayuae oupejiescHue
COJICHOCTH 1O AAHUBIM KOCMHUECKKX H308pamentil 11PeACTaBAACTCH BOIMOXKHBIM.

THApOJOT HueCK e UCCACHOBANNS YKA3LIBAIOT Ha 3HAUNTEABHYIO BPEMEHIYID
msmenuuBocts wonell (4], Ee moxuo npocaefuth ¥ UPH NOMOMH KOCMHYCCKHX
uzobpamennin, Ha puc. 4 nokazana ONTHYECKAA IJIOTHOCTh KOCMHUECKOIO 1300~
paxends B Auanasowe 0,5—0,7 pm, namepeniion 28 cenrtabpa 1982 r. B OTHO-
CHTeNbHBIX eiVHHiaX. BpeMeiuof uuTepBad MEXRY Pe3yapraTamy, HOKasanbl-
MA na puc, 3 u 4, cocraBnser 12 Anedt. B uenoM CYHIECTBYION[AA 3aKOITOMEDHOCTh
(MeHblI4s ONTHYeCKAas NACTHOCThL H300paXenus B e AbBHoBOH 06AaCTH) COXPA-
liseTes, ONHAKO CYMECTBYIOT 3aMeTIse TPAHCHOPMANUH KaPTUHEL DTO ABANETCH
De3yABTATOM SBOMIONMH THAPOAOTHUECKHX nonef. Onpeeseine AOCTATOUHO na-
ACIKTIOrO COOTHOMEHHS MEXAY COMCHOCTBIO H IMIOTIIOCTBIO KOCMHUECKHX #300pd-
HEUHE ABASETCH UPCANMOCHUIKOH PerTyAapHOre COCTdBJRIHA ¥apT HOBCPXHOCT-
1ol conenoctu, {0 CBOSH CTODOHLI, PBOJNICHHUS MO/ COMAEHOCTH d NOBEPXHOCTH
MOPS CBHA3aHA ¢ OGUICH 3BOANHHMEH TePMOraduiHLIX noJeli H CHIIONTHUECKOH
HIMENUHBOCTRI0 HWCCAeiyemoro pafiona, Takum o6pasom, AHCTAHLHONULIE ME-
TOJAL B COUETAHHY C CYNOBBIMH H3MEPEHUIMH MOTYT BHCCTH BKJ2A B paciHpeiiie
noznanuii o puHamuKe HepHOro mops.

B 3akAwuenHe SBTOPL BLPAKa T Gaaroaapnocrs K, ¢. b Tleesy 3a Oxasannyic NONCILL
B puore ¢ auaAoroBol chereMOf 00paGOTRI KOCMITYECKH X yaoGpanccHuii.
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Analysis of the salt confent in the surface
layers of the Black Sea west regions
on the basis of in sify and remote sensing data

D.N. Mishev, E. V. Stanev, L. I. Milenova, N. [. Rachev

Summary)

Results connected with territorial and season distribulion
of the salt content and transparency of sea water in the Black Sea West regi-
ons are presented. .

On the basis of the BULGARIA-1300 seientific complex on board the
METECOR-PRIRODA satellite space images and after respective data pro-
cessing, values for transparency and salt content of the sea water have been
obtained. : _

These initial results prove the reliability of the approach for distribution
of salt content in the visible part of the electromagnetic spectrum,

52



Buirapeka axagemus na nayrure. Bulgarian Academy of Sciences
AepokocMuvecKy H3CHeABaNNS B Donarapus, 7. Aergspace Research im Bulgaria, 7
Cogua . 1991, Sofia

Yder mnepenaTouHol (YHKUMH aTMO-
ceppl 1Py KUCTAHIMOHHOM BOHIAMPO-
BaHHY 3eMJH 110 CHEKTPOMETPHUUECKHUM
CIYyTHUKOBBIM M3MEPEHUsM

B. C. Jwcena-Ilemposa

Hucmumym rocsuneckux uccaedosanudl BAH

MHTeHCHBHOE pa3BUTHE CHCTEM TCOKOCMHUECKHMX HUCCAENO-
paunit [1, 2, 3, 4] onperenser paspaCorky CcleOHaJAH3HPOBAHHbIX METOAOB H
CPelCTB AAR ONpefiefeH s NapaMeTpos NOACTHIAMIEH NOBEPXHOCTH u aTMocde-
pbi 10 CIYTHMKOBbIM NaHHBIM. [ucTaHiyuonnoe goHanposanne (/13) npupoRubIX
pecypcos u3 KoCMmMOca B ONTHYECKOM AMafiasoHe OCHOBBIBAETCH 11 DErHCTPallid
OTDAMEHHOTO OT 3eMHOH NOBEPXHOCTH W PACCEHHOrO B atmocd)epe 9/exTpoMar-
HHTHOI'G H3AYHEHHS, KOTOPOE SABMCHT: 1) OT OTpamaTenbuOl CMOCOGHOCTH HC-
ceflyeMoro yuactka; 2) ot cocrasa atMocdepst; 3) OT B3aUMHOTO pacroaoMe-
HHE HCTOYHMKA HAAyuenHs, oOAydaeMofi NOBEPEHOCTH M AaTiuka; 4) or orTpd-
HATENbHON CIOCOBEOCTH fOBEPXHACTH, OKpYyMKawolle#t rabmonaemsll yyacToK. |

Yuer mausuus atMochepw npu J13 neoGxomuM pH pelieHHH CJELYIONIHX
safiad: 1) BHIGOpa napaMeTpOB CHCTEMBl DPETHCTPAlUHH (UyBCTBHTENbHOCTb, AH-
HAMHYECKUH Auanason); 2) peAyKUMH CIYTHHKOBBLIX M3MEDERHH K oACTH/IAIOLI el
NOBEPXHOCTH ¢ YueTOM NepefaTouHodt Oyuxumn aTmocdepsl (IIDA). Peiueunne
ITHX 3afia8 YCAOKHAETCH B ONTHYECKOM AMANasoHe CIIeKTPa W3-32 PACCEfHMs
NOTAIOLIEHHS H3JYUeHUs a9PO30ALHBIMH YaCTHUAMH B aTMocdepe.

B nannoit pafore olpefencHa nepeaaTodHan (PYHKUHS atMochepsl Ha oc-
HOBe UMCAEHHOTO MOJEAHpOBAHMA YpaBHeHus nepemoca Meroaom Mornre-Kapao.
KoshduuueHTs a3p030MBHOTO DPACCEAHHS BHIMHCAEHN MO0 CIYTHHKOBBIM CHEKTO-
MEeTPHUECKHM H3MepeHHAM. PacCMOTpeH aarcpHTM KOPPeKUHH CHYTHHKOBOH BH-
AeOHHGpOPMAlLKH TepelaTouncit QyHxuuedt atmocdepst. [loxasasbl pesyapTaThI,
nOAYYEHHbIE PH OOPaBOTKE MC NPeMIOKEHHOH METOJHIKe CAYTHHKOBBIX AAIHLIX
oT crexrpoMerpuueckodl cucremsl CMII-32, roTopast paborana Ha HC3 ,Mere-
op-llpupopa“.
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HMepenarounast Gynkuus atmocdeps

Crporoii MaTematuveckoi (hopmyanpoBkoii sazaun ompee-
aedns TIPA npy Bammum mofcTHAAICmEeH TIOBEPXHOCTH C HEOAHOPO/IHBIM anb6eno
ABIACTCA DEILEHHE HHTETPAVBHOTO YpaBHEHMs mepeHoca. MaBecTub caie ) yiomae
OCHOBHEIE TeHAeHIHN onpefenedns [IPA npu [13: 1) SMIHPHYECKHE MOLXO0 /b,
K KOTOPHIM OTHOCATCA CHHXDOHHBIC HA3EMHBIE M CaMOJeTHLIE naMepenusi (Hc-
NOALSYIOTCH  STANIGHHEIE OGBEXTH H OTpaXKaTea npeo6pasoBaHyus MHOT'OKa-
HaZpHBIX w300paxcenmii [1]); 2) pewenwe ypasnenns nepenoca,

Hs rTeopuu neperoca [6) MOJYHEHO Clelymiuee BHIPAXEHHE NJs HHTerpaab-
HOTO YpaBHEHHS NepeHoca paccesHHOl pajuanuy npr /13 NPHPOAKKX pecypcos
B BHAMMOR M 6/MxHelt MH(pakpacHOH obaacrs CHIeKTpa:

(1) h=In+1a,

— i
Ip= Il Pre 782,
H

# —’”Gf“l {x} dz P O :
o fe 0 e ([, @) h, o) dojan
4]

4w
H
H —tmg+my) forizrae

+a f e M (k, @) o (k) P (k) dh,
1]

"
r;.,:b[cl(k)-dk —- ONTH4eCkan ToMuMHA aTtMocheps B cnoe 0—FH km, [; —

PETRCTPHPOBAHHAA HMHTEHCHBHOCTB B CHEKTPalbHOM uutepBane AX, lp — npu-
SEMHas BENWYHHA HHTEHCHBHOCTH, [y — HHTEHCHBHOCTb CONHEYHON pajxnanuu
BHe aTMocdepsl, /i, — paccesnnas pajuauus B pesynbTarte OJIHOKDATHOro pac-
CeiHHs, [y, ONpeNenseT HHTeHCHBHOCTD paluauum 3a CYET MHOMOKDATHOTO pac-
Cestiusl, o (%) — o06BeMHbIK Koappuument paccesmus Ha BECOTE /i, Gia (£) 1
our () — Kosdduuuentr asposoabnoro u peJsieesckoro paccestnus, P, — (ynx-
U4 MPOMYyCKAHHA B CHEKTPalbHOM WHTEpBaJe AN, N (%, ©) — unaukarpuca pac-
CeRHus, me — aTMocdepnas Macca B HanpaBIeHHH Habmoxaress, 0 onpejenser
HATIPABNEHNE BHSUDOBAHMS, { — 3eHUTHBIN yroa Coanna.

A. Onpedesenne xosdgunnenma A3pP030ALH020 paccesHis

O68un0 Koaddument asposoasHoro paccesinus B (1) sagaetcsn
Ha OCHOBE HEKOTOPbIX H3 HBBECTHBIX MoJleNe [1,2,8,9, 10]. 310 BHOCUT OIIHGKH B
onpelenenne [NPA, B nanuoit paGore npexnaraercs B npouecce o6paGoTKH Cliex-
TPOMETPHYECKHX CITYTHHKOBBIX HSMEPeHUi 1Js onpejenieHust oy, (£) Wcnonab3oBaTh
YSKHE CnexTpasbHbie HHTEPBaJjbl, B KOTOPHX BAHSHUE arMocdeps! onpepensercs
T/IABHLIM  00pPA3OM  MOJIEKYJAPHBIM H a3p030JABHEIM paccesnuem (0KHa B aTMo-
chepe) wnmu dysxuus norromenna aTMOC(epHBLIX ra30B 3BecTHA. B GmmskHed wy-
(paxpacuoii o6aacT rakumu HHTEPBaNIaMH ABIRIOTCS OKHO aTMOchepst (hy= 0,74 um)
¥ HMHTEPBAN MOIVIOUIEHHS MOJEKYISPHOTO KHCAOPOa =076 pm (c anuu-
amu 0,7593—0,7616 pm u 0,762—0,77 um). Pyukuusi nponyckanus KHCcnopoa
B CNEKTPANLHOM WHTepBaJe AV ONpele/NseTcH BEIPAXKEHHeM :
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H |
V2 —-clme+mp) [p (2 vy (2) dz

2) Py, 2 ofe i v,

V1

FAe ¢ — OTHOCHTeNbHAR KOHUEHTPALMS KHCNOPOAA, Yy (2) — Kosd(uuueHT no-
rrowerns O,, pf{z) — atmocidepHoe AaBieHue HA BLICOTE 2.
OfbeMuslil k03QduNHeHT paccesunsd JJsg CTENEHHOro pacrpeiesieHus aspo-

30MBHBIX YACTHN 0O pa3mepa [3] MOXHO TMPENCTABHTL SABHCHMOCTBLIO
|

3) 0= 0434gn [ Que —r .

rae Qs — daxrop sddexruruocty paccesHus [8], KoTopelil npexcTasiser or-
HOIlIEHHE CeueHHst pacCesHus K TEOMETPHYECKOMY CEYEHHI0 yacTdil, g — MOCTO-
quuag, siadeHye KOTOPOH 3aBHCHT OT KOHIEHTDPAUMM, 7 — PAAHyC YacTHU, ¥
ofipeslenseT HaK/AOH KDPHBOK pacupezenenns. JlIs THIHUHBIX aspo3ofeil ABIMKH
NONXCAAT 3HAUEHHs 7 oT 3 Ko 4, v==3 XapaKTepHo JJs a3po30Jeil C pajuycom
0,3 pm<r<2 Jun, =4 cooTBETCTRYeT 29p030/siM ¢ pajuycom 0,1 pm<r<0, 3um,
Anst  tymanoB  w=2. Kax noxasano B [9], crenennas (opma oxaseizaercs
AOCTATOHHO DENpeseuTATHBHBIM NDEACTABACHHEM [JA asp0s0JbHBIX YaCTHIL, HME-
IOIHX pasAnyHoe IIPOMCXOXAEHRE n cocTap. [Ipu murerpupopanuu B (3) yno6Ho
3aMEHHTH NEPEeMEHHY® 7 HA o= 2mrfA, OTKYJa AJd Oy, NMOJYYEHO

ax\v-2 f Q

i sC

{4) Gal=0;434gﬂ (--?C‘) j‘-';.?'_T da. |
; |

ﬂﬂﬁ Y3KOro CHeKTPaALHOIC HHTEPBANE BhIDAMEHHC (4) MOMWHO NpPpeaCTaBBThL 3&-

BHCHMOCTLIO

(3) o= const L

?\‘.\'

no asaNormd ¢ dopmydol Penes [9], rae ob6bemubti Ko3MOUILEHT MORRKYARD~
HOTO paccesHys C YYeToM aHM3OTPOIMM ONPEAe/AeTCH Xax

|
gme(--1p (8470, |
®) CRAS=TTBNAM \6-1p,)" |

|
e 7 — MOKA3ATeNb NPeNOMCHHs, N — HYHCIO MOJEKYH B eJuHHIE 0Obema,
daxrop nenoaspusanuu p,=0,035. [lokasarenb CTENEHH x=v—2 B (5) Moxer
H3MEHSATHCA TNPHMEPHO OT 4 (IJs pesieeBCKOTo PaccesHus oueHb MankiMi HacTH-
namu) noutH go O (1as paccesHHs B TyMaHe H3JAydeHus BHIHMMOTO M 6IIKHETO

unppaxpacHoro puanasona). Ms (5) u (6) noxyuaercs creiyiomas 3aBHCHMOCTE
Gy OT ORL:

GR;\' G
(7) e

rae G — QyHKIHOHAJ, 3aBHCANMA OT pajuyca YaCTHI| X s(pexrussoro akropa
paccesiui Qsc. Brpaxcenne (7) MOXHO HCTIOAL30BAThH B BUMMOH H OMMXKHedH
unpaKpacHoli o6nacTH crexTpa (nmpumepro jo 2 wm). [l BbICOTHOH B8aBHCH-
MoCTH K03(D(HILHEHTa a9PO30BHOTO PACCESHAT Gy, (k) HCNO/NL30OBAHA IKCIOHEH-
|lHanBHAS annpokcuManys. BEmycaenne Gy (#) MO CNeKTPOMETPHYECKHM CHYyTHH-
KOBBIM HSMEPEHHAM CBOJMTCA K CleAyoled oGpaTHOH 3ajpaqe: '

55



& Ku=f, utU, f¢F,

rue f=1rhfh,, onepatop K X2PAKTEPUSYET H3MEHEHHE MHTEHCHBHOCTH /g, 8a cuer
MOJIEKYJIAPHOTO PACCeAHUS H NOIZIOMEHHA aTMocepHBiMu rasamy., Mmercs byux-
UHsd 2a3po3oabLHOrO paccesuus u. B o6aacTy uaMeHeHus 0. (#), cremenroro mo-
Kasareqs x 1 Kospuuuenra G BHYHCATETCH OTHOIIEHHE

H

f Al g )iy (W dh
a[ Ally, By, () d

roe BenHunHa A(lq, k) ABaserca sapom, koTopas B NPHO/MNKEHHH OAHOKpPATHO-
TO paccesHus NpeACTaBifeTcs BhlpaweHHeM '
4

£} Fis
.._{me +mg) jopizie Ydz

A (fsl, k)zlrs}\.g Py, (ks E_,),

TAe f, — oxHopomHas aTMocdepa A MOJIeRyAdpHOre pacceanus (H,=8 km).

DYBKIHA a5DOSOALHOTO pacceannsd #(0a2) ONpelensfeTcs H3 MHRHMYMA GyHKUHO-

Rana: @u, fl=||V (@)—f||®. CnexTpancnas 3aHCHMOCTS G, BOCCTANABIHBAETCS
o (7). ) '

Ha puc. | noxasauel cnextpanbHule 3aBHCHMOCTH kosdbulnenTa asposons-
HOTO pacCesiHus Ou.{k) NMPH 3eMHOH NOBEPXHOCTH W Ha BbicoTe 4 u 8 km, mo-
AYUEHHLE N0 CMIEKTPOMETPHUECKHM CITYTHHKOBbIM uaMepeHmsMm ¢ VIC3 »MeTteop-
Ilpupona®, Belnoswenusie cucremolt CMII-39. [Tonyuennne snauerus 1um o, ()
HCIIOAL3YIOTCH KaK BXOJIHbIE AaHHBie TIPH PEIEHHH YDABHeHHS NEPEHOCA K BOC-
CTAHOBJICHUH TIDU3EMHHIX APKOCTHBIX XAPAKTEPHCTHK C YHeTOM BIAMAHHA aTMO-

chepsr

b. [Tpumenenue memoda Moume-Kapio dan PEutenls
VDABHENHS nepeHoca ..

[Iponece pacnpocrpamenus cserta s aTMochepe MOXKo pac-
CMaTDHBATL KAK CAYYAHHYIC MapKOBCKYIG LeNb CTOAKHOBEHHH (BOTOHOR C Be-
HIECTBOM, KOTOPHE NDHBOASAT AHGO K PACCERHHIO, JAHGO K NOIVIOIIEHHIO doTo-
HoB, Metoa Monre-Kapao sakmouaercs B MOAeMHPOBAHHH TP&eKTOPHIH JRHIKEHHsI
$oToHoB B HEOAHODOAHOH Ccpefie U BHIUHCAEHHH CTATHCTHUECKOH OHERKH s

Pue, 1. 3asucumocta xosddwuunenta paccestuiia
Gy, (7)) OT DiuHEl OSEET A, BuMCAEHHEIe nO
CHEKTPOMETPOMETDHYECKHUM CHYTHUKOBLIM H3Me-
PeRMIM CcHCTemol CMIL.32

.

ﬂ,U‘E.[ —— -0 g _;_ -
0463 0578 07290 0.2g2 am 4 — Ha ypumde 3eMuciH NseprHOcTH ; 2 — Ha
soicote 4 kin; & — na BeicoTe 8 km
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HCKOMBIX (pysKimonanos, Jlas peuteruss ypasuenust nepenoca (1) memoabsyercs
METOA COTIPXKEHHBIX TPAEXTOPHH |B], KOTOPHIl 3aKJIOUaeTcss B OCHOBHOM B TOM,
YTO TPACKTOPWY BLIXOAAT 43 TOMKY HAOJIOJEHUS! HENOCPE/CTBEHHO B HHTEPECyHo-
lieM Hac sanpasaelHd. Atmocdepa BbicoToill /1 pasbura Ha L cloeB, B Kaw oM
U3 KOTOPLIX 3a4aHbl KO3(DPHIMEHTEl MOMEKYISIPHOTO Oy (2) M a3po3onbHOrO pact
CeSHMST Gap (), MHAHKATPHCH a3PO30ABHOTO Nan (V) M Monexyasproro npa ()
paccesina H x03BPUUHEHTE! TOrJIONIEHNS ra30BbIX KOMIOHEHT Oum (2). Kosddu-
UACHT MOJEKYAIPHOTO pacCesHus o onpesensercd no (6). Kosdhduunent
A3POB0NBHOTG PACCEAHHST O, (/) BBIMMCHSIETCH 110 CNYTHUKOBHIM H3MEPEHHAM,
VIalMKaTPHCa Mgy, HE 3aBMCHT OT BHICOTH N W C YUETOM AHW3OTDONHH MOJEKY.!
[3] onpeaeaserca us

(10) e (W)= 10,7629 (1 +0,9324 cos?y),

4in

YTC YAOBJACTBODAET TPeSOBAHHIC HOPMHPOBKH ?15_/ m (Widw="1. [lonrag #HAK-

LA}
KaTpHCa paccesnus BRYHCASETCS 10 (POpMyne

T (w; k) = ?1{,17 [Ga?\f (k) Nan (q!v }3) + Sra (}?) Tira (W)]‘

¥papHenue mepenoca (1) pemaercs metromom Moute-Kapno nyrem momenn-
peBanusl TpPaeKTOpHA uactuy na JBM no caeayrouted cxeme:

1} Boifop HauaAbHOK TOYKH TpaexkTopHH,

2} BbISOp RAMHB! cBoGOAHOTe npobera [,

3) nposepka 3dexTHBHOCTH TPaeKTOPHM HC OTHOMICHUIO K o0'beKTY Ha-
G110 18 HHs,

4) onpefenenne TUNA CTONKHOBEHHA (OTJAOIEHHS HAH PACCESAHUS),

5} BBIUHC/IEHHE KOODAMHAT OUEPEAHOH TOUKM CTONKHOBEHHF,

§) BbIGOp THNA paccesinusi (MORCKYNSpHOE WA 43p030MhHOE),

7) MOJEMHPOBAaHHE HOBOTO HANPABJCHHS TPAEKTOPUH,

8) ,mepexon“ K m. 2,

Ecau B 0. 3 onpesensiercs BuiieT us cpelipl, AW B 0, 4 IOIVIOWIeHHE, TO
K CHETYMKY 4YAC/AA 4aCTHU NpubaBnfeTCd €)UHHIA ¥ MOAENHPYETCA HOBad TpAeK-
TOopHA, Hayukas ¢ 1. 1. Beamuwna cso6oamoro mpoGera [ onpefensercs us ypas-
nenus F(l)=o, rae Qynxunsi pacnpefenesus F{{) ans { pasuma F(l}--1—e ™Y,
0 — CcAyualiHOe YMC/O,

[lonyuennple BCPOATHOCTHBIE XaPAKTEPUCTHKH NpH penleHdH ypasrenus (1)
MeToZoM MonTe-Kapao [03BOAAIOT OUEHHTh BKJAL MHOTOKPATHOTO DACCESTHHS
npr 113 npuposinbix pecypcos uz KocMoca, a TakiKe DpOKIBOLHTL KOPPEKLUMIO
CNYTHUKOBLIX CHEKTDOMETPHUECKHX wH3MeDeHHH ¢ nepelarcudoil dyukumeH ar-
MochephL

PeaykIys CIyTHUKOBHX CIEKTPOMETPHIECKHX
H3MEDEHH# K YDPOBHIO NOACTHIRIOUIEH
NIOBEPXHOCTH

Perykius CrnyTHHKOBBIX H3MEDEHHH K YPORHIO 3eMHOH mo-
BEPRHOCTH C yueTOM mepefartoudHoit Qyuxiny atmocdepsl siBaseTcs ofparHoil sa-
Raueld [7). Jlns onpenenesus npuseMHON IpKOCTHON XapaKTepPHCTHKH [o.; B TOUKe
(¢, /) ucnonsayercs clepyiOmas WTEpanEOHAAs NPOLENYpa:
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Puc. 2. Pparvent 3eMioft NOBEDXHOCTH

a — noyyuenssif cucrenol CMIT-32 ¢ MIC3  ,Mereop-Tipupoga® ;
§ — TOT Me caMeldl (DUTMEHT, CHOPPEKTHDOBZHHLIH TepegaTouHOil
thyuxouedt atmocdeps:

an By= Lt 3,
M N
k£ — HoMep urepauud, d* onpepensicTes us Sszlx-j—ZZ gy —agids,

m=1n=1 . :
—q¥<y g, — BEPONTROCTD NPUXORA YACTRIIH Ha IOBEPXHOCTD 3eMAH B Touke (1, 1)

npH HaGmonenun Touky (4, /), ¢, - —BepoATHOCTHAS XAPAKTCPUCTHKAE KOTOPAS Olpeae-
ASCT KONMUECTBO YACTHUL, PACCEAHHRIX B HaupaBnenny Kk Connuy, g7 onpeaeaserrepo-

ATHOCTH BHIIETR MACTHULI M3 MCCHeRyemoll ofnacTu paccesHus. [Ipolieaypa Bbl-
NONUAETCST A0 MOMEHTA 00/y4YeHWs 3afaHBOH BesuuMHbl &F wad HoMepa wMTepa-
uun 2. Tlepeoe npubnuxenne pellyllupOBaHHOH K 3eMHON NOBEPXHOCTH CHEKTPAND-
of ApKOCTHOR XapakTepUCTHKH [j, OUPeARJAETCA BhIpAMKEHHEM

M ON
I ¥ .. = .
(12) fg;d-jzz'j(h.u— _S_Z hug + gi— ;ﬁ:’xs~t?‘{fw).
o =1 #-=l
TAE g,; ONpeXessieT BEPOSTHOCTh TONAJAHNS YACTHUR B HCCAEAVeMHH 0OLeKT,
Lyy=e€ P,
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HPHMEHEHHC MeToaa !VEOHTC-KapJIO I pacuera [EpEeHoca COJHEeYHOro H3-
AYUEHHsE B atMOChepe ¢ yueToM pealbHBIX CEYEHHIl a3pP030JBHONO paccedHujt
VO3BOMIET IOBLICHTD TOMHOCTH PEAYKLMH CNYTHHKOBBIX CHEKTPOMETPHUCCKHX
H3MEDEHHH K YDORHIO NOACTHAAOUIEH NOBEPXHOCTH.

Ha puc. 2¢ noxasan diparmenr uzobpaxenus B 32 CrekTPaNbHEX JiMarnaso-
Hax B unreppane 0,463—0882 um, nonyuennsit cucremoii ,CMI1-32¢ ¢ ,MC3
Merteop-lIpupona“. Ha puc. 26 noxasas 10T ke camblil (bparmesT mnocne xKop-
DEKIUY NepesaTouHoR dyuxuumest armocepsl 0 paccMOTPEHHOIT BbIIe METOLHKE,
CKoppexTHPOBAHHLIE CTEKTPaBIbBIE TPKOCTHEIE XapakTepucTHku (puc. 20) mouay+
densl npH 6% =50/, yTo BiHONHE COOTBETCTBYET TOYHOCTH, TpedyeMo#f npu penie-
uHy 3agau 13,

3axmouenue

OnThueckoe NUCTaHUMOHHOE S0HAMPOBAHME Semun HAXOJUT
IDHMEHEHHE BO BCEX HAYYHBIX JHCUMNNHHAX, CBA3AHHLIX C H3YYCHHEM 3EMHOI
MOBEPXHOCTH. JTO Onpefenser aKiyalbHOCTb pPEUIEHHS 3a1AuM y4eTa BAMAHHA
aTMOC(Epbl HAa PErHCTPHPYEMYIO CO CIYTHHKA PACCEAHHYIO COJIHEYHYIO pafHaili)
B BHAMMON M GumxkHel uudpakpacHoii obaacTi crexTpa. '

[Mpennoxennsii  croco6 KOppexUMH CHYTHHKOBBIX CNEKTPOMeTPHYECKHX
H3MEpEeHHIT NMepesiaTounoll MyHximed aTMoc(epbl MO3BOJNET IOBLICHTE HHpopmar
THBHOCTb M K2YECTBO CHYTHUKOBOW BHACOMH(DOPMALHH H [OJNYYUTH [PHIEMHBIE
APKOCTHBIC XADAKTEPHCTHKH MCCAeRyeMbIX OOBLEKTOB, YUATHIBas OINTHYUECKHE
CBOHCTBZ asposonell B aTMocdepe, BeIUMC/EHHBIE HA OCHOBE CIly THHKOBBIX W31
MepeHnil,

Paccmorpentiast Merofiika KOppeKUHH aTMoc(ePHBIX MCKAXEHHH ¢ yuerToMm
MHOTOKPATHOTO paccesnns OCHOBAaBa TOJBKO HA CHYTHHKOBOH MH(OpManuu u He
TpeSyeT HaseMuHIX uaMepenw#l. DTo mo3BOASET ee NMpUMEHeHHe NPH raobanbHOM
PCiICHuM 3afiai JIHCTaHUMOHHOTO 30HJIHPOBAHMA TNPHPOANLIX pecypcon us Koc
MOC&.
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Transmission function of the atmosphere
determined by satellite spectrometer
measurements for remote sensing of the Earth

V. 8. Djepa-Petrova

(Summary)

The paper deals with calculation of the transmission fun-
clion of the atmosphese in visible and near-infrared spectral range on the basis
of numerical solution of the transmission equation by the Monte Carlo method.
The cross-section of aerosole scattering is obtained by spectrometric satellite
measurements processing. The algorithm for correction of satellite data with
the transmission function of the afmosphere and the determination of ground-
based brightness characteristics are discussed. The method is used for deter-
mination of the atmospheric influence in remote sensing of the Earth, |

The results from data processing of scientific space equipment aboard the
METEOR-PRIRODA within BULGARIA 1300 project are presented.
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Brarapeka akaseMus wa nayknre. Bulgarian Academy of Scicnces
Aeporocymuecxn macacapanus B Byarapus, 7. Acrospace Rescarch in Bulgaria, 7
Cotisnn . 1991 . Sifia

HscaienBate Ha cucTemu sa aBTOMATHYHO
yhopas/ieHHe Ha OpHeHTalUsiTa
Ha OpOMUTAJHN CTAHIIUU

Xp. K. Hemes

Hucmumym Eaerxmpon’”, Hazeen

JlbaroBpeneniiute ofuTacMH OPONITATHH CTAHIAY (LLOOC)
B ChueTadne ¢ ABTOMATHYHH KOCMMYCCKH JaGopartopiH # oficepBaTOPHE T03BO-
AABAT N4 Ce YCDBDPUICACTBAT KOCMHUECKHMTC HBCICABAHUS N A4 C& OCUTYPU HE-
HPEKBLLHATO M Pe/ORNO IIONYYaBaiie Ha Hayuua WHGOPMALHS M NPAKTHUECKH
Rainy, Tosa MoaBoAsBA 1A Ce TPOBEMAAT CIOKUH HAYUHO-TEXHUUECKH H MENLH-
XO-OHOMOT HYHH eKCHePUMENTH, KAKTO H M3TPAmANe HA eKCIEAHINH B JAICTHHs
Kocwoc,

[TpoanaxurednniT cpor ua cnlecrsysane ga JJOOC Ha opfura noctass
HIKJIQUHTEINO BHCOKH UIHCKBAHMS KbM anaparypara na Cuctemara za yupas-
JACHKHE 114 CTaHIMsITA, KBM HEHHATA OPUEHTAELHS M CTAGHJH3ALHS H KLM ADYLH
ABTOMATHIRPAUH GOPAOBH CHCTeMH. OCOBEHO TCIKN MIHCKBAUNS C& TOCTABAT I
Kb Pa3XOAd HA eneprusd, HeOGXOLHMMA 34 YUDABACHRC 13 BIJOBOTO NOJOKCIHE
H KOpeKUua Ha opGuTara.

Sapaunre 3a yupasaende na JOOC ¥ npomecure Ha CBAMKABANC H CTHKO-
BAHE NMODAMAAT MHOI'O HOBH TEOPETHUHH NPOOSEMEH, H3UCKRAT OBHMIABANE Ha
CRPUKRTHBHOCTTA U TOYHOCTTA HA MCTOAWTE 38 pasuer ¥ CHI’e’ HA CHCTCMU 34 YI-
papieine, GcHoBen KpurepHii Ce sBABA MANHMHIHDAHCTO Ha PasXoha ua euep-
FHSl HIH TOPHBO IIpH salldsBane Ha 3afaficliy NADaMETPH 14 ABMIKCTHETO KHTO
BIVIH H bIJOBH CKOPOCTH.

Ejfno oT BB3MOXKHHTE PEIEHNS € H3NOMZBAHETO HA TACHBUH CHCTEMH 34
CTafuusanus, NPHTEKABAULH TOJAMA TIPOCTOTA U HaJexAN0CT, KOWTO B HACTON-
WH3E MOMEHT CAa loGpe MO3HATH H M3yueHH, XAPAKTEPHO 34 TO3H BHI CHOTCMU €,
HE TE He Ca B CLCTOHNME Ja OCHTypaT HeOBXOAHMATA TOUUOCT TpH TPHOCHA CTa-
GHNU3AUAH U TIPUTEIKARAT TBBPAC HHCKO §Lp30AchCTBHE.

[lepcnexrusno perienue e H3NOA3BAHETO HA MOMEHTEH MATIHTOUPHBOA, Cb3-
AGBAI HEIABUCHMO YHPABACHHE HA BIVIOBOTO JABIKCHAC 110 ABA Kauaqaa, QcH-
TYPABAHCTO a TPHOCHA CTA0UMM2AMNSI MIHCKBA NOWBANHTEANO H3NOI3BAlLC 1A
MAXOBHK HIDH TOJCT 110 HOANPUA OPOHTA WM PPABUTAUOHNIA CHCTEMA HPH FO-
JAeT HO eKBaTopUaind opbura,

Coriacuo ¢ [1] npessBarcanaTa QyNKUMs RO CHruaga ia YUPABNICHHETO
HMa BHIY
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2

@
I W(p): +— [
. 2 pi-+-2ds o, pl-oy

Cuctemara 3a YOpaBJcliHe MOMC Jia ¢¢ 3aHHie BLB BHED

4y .
—gi Ko
2 d
__dl;z_,: =y Y=y Y — DU %y,

RKbAETO ¢ = o), €,-~2d; oH b=l

[Ie pd3r/icaame CHITESA HA CHCTEMATA 34 ynpapnenue B KJaca Ha sunedure
H HepnnefiuuTe CHCTCMH OT BAZE [a CHCTeMuUTEe ¢ MPOMEHIHBA CTPYKTypa, Xa-
PAKTEPHIUPAIMIH €C ¢ HACTLIIBANE HA PCXKHM HA XAB3lalic B5B (hHNaAHNs Ccragni
1a NPEXOAHHS TPOUEC. YIPWBARBANIOTO' BB3NEHCTBHE 1HE HM2 CACKHHI BHL
— 32 snHuelina cHeTeMa

(3) Uy =0
— 32 CHCTEMA ¢ IIPOMEHNHBA-CTPYKTYpa [2] -
o u :{a 3a ¥, pxa=>0,
i B 3a %1 pa <O,

Kpjero o0 u f<0;
— 34 CHCTeMa ¢ IpDOMENJRBA CTPYKTYP4A ¢ MHHHMAAHO npemecTBaHne Ha
N3 IBIHNUTENHHA MEXAHRSBM [3, 4]

o 34 % pmm>0 H ¥y prT}O:
15) Uy === f3_1 38 %3 P # % Prn>0,
Bz 38 X1 Pusa s

KBleto g>>0==3,>>8,, Cxai)‘cnu).g:-':‘o; px.n:XQ_I’cx.n'X,j, pHEi}J.:x2+CHHAX,i'

XapagTepHO 24 CHCTEMHTE C TPOMEHJAMBA CTPYKTYPA ¢, 4e ABHXEHNeTO B
PEM(UM Ha XJIp3raHne ce peanMaupa BEPXY XUHCPHOBBPXHHEA, KOATO Ce& OlucBa
¢ ypaguetite oT{n—1) pell, HapeucHa XHIEPNOBLDXHUHE HA Xab3rate, B pasriex-
JLauus chaydatl T8 ¢ OT 'bPRH pej, HOpPAfiM KOETO IPEXOHHHAT HPOIEC € alepHo-
Juuel, YpaBHEHHETO payp=—0 OCHIYpABd NONAJaHeTO HA U300pa3ABAMATAE TOUKE
B CEKTOR, KbAETO € Bb3MOMIC BLIHHKBAHE HA PeXuM HA X/AB3raHe BBB (Paso-
BOTC HPOCTPAHCTBO, OKOMC KORTC Touka TpabBa ha Ce OpraHusupa HacpPelniHe
IBHKeHue Ha (azopure TpaexkropHu, CrOTUOHIEHUITA, KOUTO QCHTYpaABAT YCTOMH-
YHBOCT Ha CHCTEMA C YIPABJEHHe i, H YCJAOBHATA 34 NOMafaHe, BBHIHAKBANE Y
YCTORUMBOCT HA PeXKHMA L1a XNB3TaAHE, Ca NOAY4eHH B [2, 3}

2
"clailg"]’“cmma?_a}

(6) a0 : =B,
~C% 4C,
(7 By> s
_Cin+cxna2_al

Axo ce BL3NON3BAME OT KBaSHpBJIeﬁHHH 34a0HC Ha lepaBJIEHHHTH Uy M Uy
B pexuM 014 Xyitaraile cwraacuo [2], ce noaydaea
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{9 ug-_:—“éﬂ--xl--}- (12—[5 [%| sign pu,
H

- ' - y : |
(10} us'———ﬁl '2—%'" X;—I"ﬁgm | x| sign psa. |

Ot resn ypapneurns, Karo ce Bzemar NOJ BHEMALHC 3HalWTe HAa I(Oed)HL{HCHTHTe,l
CC CTHI & B0 MIBOJA, Ue 34 YNPARJCHHC ¢, KOMYTHPYEMATA CHCTHBKA 1O 3HAKA HAa
Prn € 1O-TOAAMA 0O CTOWHOCT OF IEKOMYTYpPYCMATA, 2 NpH 4y e oOpatuo, Topa
Ce ADJIKY 118 (AKTa, Ue HPH NLPBHA CAYHAH PEXUMBT HA XJDB3TANE ¢ CLIPOBO-
ACH C KaucCTBeo M3MCheHME Ha CTPYKTypdra o1 ycrofiyupa {(ycrohumn fokyc
HJAH BL3eJ H Ce;wo) B HEVCTOHUHBE, AOKATO APH U, HEKOMYTHDYEMHTA CLOTABK A
€ HO-FOJIAMA OT KOMYTHPYEMATA, 3AH0TO PeXKMMBT HA XJAK3raHe Ce peaiusupa
MEXAY ABE HEYCTOHUHBU CTPYKTYPH {Cefda), HO ¢ PASIMUHHN HAPAMETPH. YCTa-
HOBEHHTE IABHCHMOCTH BOJAAT RO MOBHNICHA HIYMOSAWHTHOCT HA YPABJACHHC
Uy COPAMO U,y [4, B), KOeTo MOKe Hd Ce OueHH CbhE CHOTHOUICHHETO MEKAY (KO-
MYTHPYEMHTE CBCTARBKY

(1D K—APelt 1Bl
la] —1B]

BbpsoneiCTBHeTo Ha CUCTeMA 38 yupaBaenne, paboTelia B PEXHM A XJib3-
rane, e BHUATH 1IO-TOMSMO OT TOBd 1A CHLOTBETHATA JHHe{ina cuctema, Tosa ce
JEHIKH A2 §axTa, de GbpsoucHeTBHETO Ha CHCTEMATA CC ONPCAEsT OT Hal-MANKHS
OTPHILATCACH KODEH HA X8PAKTCPUCTHYHOTO ypasHeline, a NpPH CHCTeMa C Hpo-
MEH/INBA CTPYRTYPA QTPUHATSAHNAT KOPEH BUUIATH ¢ IIO-I'ONAM OT TO3H RPH JH-
NCHNA CHCTEMA, 33MOTO MMAME H €AW HOJOXKHTETEH KOPCH, Kopenwu na cucre-
mara {2} ca:

-- 34 yupaBaeHHe i,

(12) Ml L & .L\/(“Q Jote o), Ay -0,5213,278,

—- 3& yupasnelune U,

(13) x,_z;_‘;_fi\/( %Y @68, ha=m37; 27,

—- 3& YUpaBaAelHe U,
CHeE
(14) hs= = b S @ 08, ham —37T; 27,

Ot cHHTeza 04 AHHAMHUEA CHCTEMA C KOeQUUHCHTH a, =d,—=b—]1 34 Y1pABIiC-
HHATE Uy, Uy, , 09Xa DOAVUCHH CHEAHUTE CTOMHOCTH:

{15) =010,
o= 10
(16) =Yg g 38 Cua=-3)5,
o= 18
Cuip—=3,2
_ ——8 oo Il + .
(17) ts g;;__ =5 Cx.n:3,5




Or floayye HUTe OTPHILATENHHE KOPCIIH Ha XapakTepuCTHYHHTE YpaBHEHHS C& BHXK-
18, ue Obp30AeHCTBUETO I1d CHCTCMAa, palorellla B PeXXMM Ha XJb3TaHe, € OKOJo
7 NITHTH 110-BUCOKO OT TORA Na AuHeH!a CHCTeMA CBC CBUIOTO YHPABASBAUG Bb3-
nedctoue, [py otauraiie Ha n3goda of [1], ve CHAATA 1A TOKA B MOMEHTHAA MAr-
HHTOLHPUBOI € NPONCRUHOHANIA H4 KBajpara [ia I(OQ(bHI_[HeHTE{ upen OTKJO0Ie-
HUeT), ce BHAIA, 4YC CHCTEMHTC, paém‘elun B pexim Ha Xnnaraiie, Cp3faBdaT HOBH
Bh3MOMUOCTH 348 HKOIHOMHS HaA CACKTPORUCDTHA. ToBa Q3Hauasd, ye CHCTEMd C
APOMEHNIHBA CTPYKTYPd CbC CHILOTO OLP3OACHCTBHE KaTo JamHcHnara (3) Iime
KOHCYMHPA OKoNio 49 mBTu Tlo-MaNKo TOK 34 MaruyToilpHBOAA,

Hafi-vkonoMruilo ¢ VIpABJCHUHE #,, KOCTO NIPHTEIKEBA NO-TOAAMA HEKOMY-
TAPYEMa CBCTABKA OT #, M CHOTBETHO IIO-TOMSMO €KBHBAJENTHO YNpasjeHue B
PEXHM Ha XAB3TAHE CHIVIACHO JAAeHOTO onpejencHuc o ¥ Tk uu |6], Exusa
NMPUGAHINTEAHA OLLHKA 1ia OTHOWEIHCTO HA eKBHBANCNTHWIE Yupasnaeils B
PEXHM Ha XJLAraie MoMe Za ce Nafie ¢ OTHOHIEHHETO HA TEKOMYTHDYEMHTC
CHCTABKH B pexkum Ha xaszraue (11} xaro B cnywas K—15.

B szagsioueiive Mome J1a Ce HanpaBAT CHeNIHTE HU3BOLH:

1. Cuctemute 3a ynpassaenue na JOQC, peanusupauu 8b3 OCHOBA id pe-
JKUMHTE Ha XJAB3TAHe, CA TEPCTEKTHBEH KAAC CUCTeMH 3a yupasacitke, Te ce
XAPAKTEPU3HPAT C BHCOKA TOUIOCT, ObpI0NeHCTBHE H IMYMO3ALHTEHOCT.

2. PexuMure #Ha xJJanLarase ca HHBAPDHAHTHH CHPHAMO CMYICHHA W BdpHd-
H¥H Na MaTHHTHOTO ilosie Ha 3eusta |§].

3. Cucremure ¢ npoMeilnuBa CTRPYKTYRa Ce XAp4aKTCPH3HDAT ChC cpapiyren-
IO NpOCTa Peanulalyd i MAADE PA3X0R Ha e[leFHﬁHH pecypcu B CpasHeiue <
AHAJOrVYNYTe, TPORKTHPAHH Kare JuHe#ihu. Te ca c ompoCrcHa KOHCTPYKHHA
B CPABHCHMC C AKTHBIHTE CHCTEMH 32 ypaBaeliue, NO-TOUHH H N0-0bp20aeHLTBY-
Banly o7 NACHBHHTC CHCTemH 3a crafunnzanus Ha JOOC [7].
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A system ;f_or_.o:-bital stations automaticorientation
control

Cr. Zh. Petfev

Summary)

Systems for orientation control with the help of instan-
taneous magnetic actuator with three control algorythms are discussed. The
first algorythm is characteristic for a constant structure linear control systeq]
representing a fixed focus or unit. For the control of the second algorythm a
sliding mode between two constant structures differing qualitatively is or-
ganised, i. e., focus or unit and saddle. The third control algorythm provides
a sliding mode with minimum control effect change and sliding is realised bet-
ween two unstable qualitatively similar structures — saddles. |

In conclusion an assessment of the operation ratée and energy consump
tion of the algorythms is given.
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JIBykaHaiieH pakeTeH POTOMETH]
C MMIIYJCEH PeXUM Ha paboTa

H. II. flemxkos

Hucmumym sa Kvesisvecky uactedeanux, BAH

34 uscmeABale HA C1aGW ONTHAHA eMHCHM B ABE H HOBEye
CHCKTPaNIIY MUHHK NDH PARETHUTE H CHLTUUKOBUTE CKCUEPHMCITH OBUKHOBENO
C& M310A3Ba efluH poTolipecbpasysatesct Tpakr [1] uaAM Hakonko doronpe-
obpasyBately ¢ ofm, y3MepBareaen u obpadeTsaui rpaxt [2, 31, Tosa ce nanara
TJIABIO OT HCOOXONHMOCTTA 32 MAAKH FaBapHTH, Terio | KOHCYMHPAla MOUIHOCT,
ManbK Opokt TeneMeTPUUNH KAHANM 34 NpefiaBaHe Ha HHGOPMALLNATA, & Tdaka
CBIIC H 38 QHpOCTABAE Ha Kannﬁpom(a"fa. Hsnonzpaneto #a OﬁH{ H3IMEREBATEJ e
1 06paGoTBANl TPAKT H3HCKBA QCULYPABAle 1A HANEKNIA ROMYTaiug Jia (poro-
npecfpasyBaTeIuTe KBM BXOLA 114 o6U1 YCHIIBATes H Hafex e H KOUTPOJ 38 peAa
Ha paGotara. B cuhppeMeunnTe PaKeTHH W COBTHHKOBH (GOTOMCTPY CE& H3TIOM3-
Ba UMUYJCEH DEKHM 114 paGora Ha (OTOYMHOKHUTENH, KOCTO TO3BOAAB2 TOCTH-
rage fia NO-BUCOKA UYBCTBHTENIHOCT M 34CAHO ¢ TOBa ONpejpcss NPHHHHNA 34
IoCTpOaABAane iia Q)OTOMETBI)H KaTo Hadao,

Ha dur. 1 ¢ nokasana npumepna 610k08a cxema nia gyKasaden poToMersp,
H3TIOASBANL UMILYCEN pexuM 11a GoToymuoHTeante (M1 u M2) 1 ofm usmep-
Baresen # o8padorsaii TpaxT. Onrhuiiara cucrema (OS) ChALPIKA 3 AHTHHE ure H-
au (Bl, BZ), ofexrusn (L1, L2) n unrtepdepentuoniy cBCToQHATPH (F1L u F2)
34 OTHeAsIHG Ha H3CACABaliIuTe CHEKTPANHHE MHHHU, OG_LLLI‘]HT 3da JABata ourHuinnM
Kaliaaa TpaKr ce CpCTOM OT: TipeBKJiouBama cxema (SC), umnyncen ycHasaren
{PA) n 610k 34 npeaBapuTesna 06padorTka (DPU), Cbibpx Ay BHCKPUMHHATOD —
popurpoBates Ha umiyiacu (DPF), 6poau (C) u b 3aBHCUMOCT OT HAHCKBAHUATA
Ha TeNeMeTpuUsSTA UHOpO-AHANOroB npecbpasysarea (DAC). EaexTpoHnara cuc-
Tema (ES) Ha goToMeTnpa BKAOUBA Olle 6/10K 38 AOFHHCCKO VIPABJCHHE (LC)
4 H3MepBateTo, BHCOKOBOJTOBO 3axpansane(HVS)usaxpausaug narounux(PS).

Ilpy Taka nocouenara BA0KOBa CXeMa # peAHM HAa paoTa ce BHACH JHC-
KpeTH3auHa 1o BpCME HPH H3MEPBAaHC WITCIH3UBUOCTTA HE CReTeHe ua H3caelBd-
UHTC CTeKTpaniy aueuu. [IcpuoasT Ha AuCKpeTusauus T ce ORNpelesst OT CKO-
POCTTA 112 ABUMKElHe (1A O0eKTA W JEHTATA Hd DPONYCKAHC Ha TeAeMCTPHUHMIS
Kaudn, Ipu KoCoro HEIMEDBAHATA HUTEUIHBIIOCT e npeoﬁpasysa B CKOPOCT N4
Opoetie ita umiyacH, JuHaMuuHuAT OGXBAT CO ONPEAEAS MBIANO OT YeCTOTHUTE
KauecTRa HA 06111‘1'151 3a IBara Katagad TDAagRT,

SC Tpadea g4 YIORJETBODARA €JHO OCIOBHO W3WCKBANE — OTCHCTBHE HA
BAUAIAC MEXAY H3XoAWTe Ha MI 1 M2 npy KOMyrauusTa HM XbM BXOHA Ha PA,
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U ToBa MOMe A3 Ce IIOCTHTHe

& DY U3NOJA3BAHE HA TNPOTH-

) l BO(A3NO YIpABASBANH AHd-
e JAOTOBY KJIOUOBE M Pasjiedli-
R TNHH NHOAH, KAKTO € M-

KRazano #Ha gur. 2. Hacn-
uiara gurypa € pcncTane-
ia w gact or LC, ocurypsi-
Bamla KOHTPOJL HA pella ua
patoranaM] uM2. Bpeme-
ABarpamara Ha ynpasjssa-
WUTEe CUMHAAN € TIOKA34Ha
na ¢ur. 3. [Ipun zarBopen

KA104 S, za speme T/2 cur-
HansT OF anoia A, wa Ml
cC HIYHTHpA nd ,Kopmyc®
iipe3 CLIPOTHBACHIETO HA
S,. PagjenuredHuaT HHOR
D, e saiyuicu. B ceioro

ppeMe RAIULT S, e OTBOpeH
H CHTHAABT OF anoja A,
na M2 ripez guona D, nocrbusa ke PA, CriporusnaeHueTo Ry € TOBap B anoa-
I1aTa BCPHTA Hia GOTOYMHOMHTEAUTE U ce NoAGHPa ChC CTOUHOCT, PABHA HA CBIPO-
TUBNCHHETO Ha 3atBOpeHua Kaiod. [1o Toszu vauuy aloAHWTC BEPHTH H HA [BaTa
$OTOYMIOKHTENS Ce TIOCTABAT PH YCAOBUE HA eEHH H CBLIL TOBAP 34 ICANHA fie-
puol 7. CXemara Ha KOMYyT&HUs 1€ 3aBHCH OT CTOHHOCTTA HA BXOMHOTO ChI-
poruBreHue Ry, va PA,

3a KoHTpodHpane pefla Ha pabora Ba QOTOYMHWKHMTSAMTIC C€ H3TON3BAT
CHIHAMH OT BHCOKOBOJATOBHWTC kequTesn na M1 u M2, paspnpsagy oT teaemet-
PHYHHS Kauan MOCPeACTROM WHBeprTupagn ycuisarean 1Al # TA2 ¢ enmmnmy-
HO ycunsaHe. Pesmctopure R, ce moaGupar cnpsiMo ofIioTo ChIPOTHBACHHE Ha
Benautensi B oraomeune 1:200, a R,~-R,=Rp. Tosa nozboiABa eNHOBPEMEHO
C peAa Ha KGMYTailks jla Ce KOHTPOAHDA HOPMANHAAT PexuM na pabota Ha (doro-
vuHoxuteaure. Tonil KaTo BXOAHOTG ChiiporuBsense ia [Al # 1A2 mpaxrTuyecki
¢ RinmzR,, 170 ce mogBupa or yeaosneto R;» R,

B pasraexxpanara ¢gyukunonasia 0A0KOBa CXemMa Ha ABYRanaaHus (pOTO-
METB li¢ € ApefipuaeHd Gydepaa nHaMeT oT CHLOGpameHus 3a OIPOCTBAUe U 0Oo-
MajJKd KoHCYMupana wmomiiioct. ToBa najsara BcexkH Hoaynepuol T/2 Ra Gnie
pasjfenicii 11a HUTEPBANN 38 ¥3MEDPBAne [, W 3alOMHEAHE fs HA uidopmanusTa, 34
npeme fy B C ce HATPYABAT WMOYACH, dufite §pofi e npouopiucHaien 1d H3mep-
Bajara HHTEH3UBHOCT HA H3cjejBanara cuekTpasna auuua. Kapuosere S, M
Sy ce ynpasasBar cundasto ¢ S, u S,, 3a ofeanegaBane na TCACMCTPHUHUA H3-
XoR WI, unjuKanus Ha unTepBana f, napesn ¢ ynpasassanute curtadau 1 u 11
¢ BBBeen ponwauntesen CPF, xofito upez DPF {(dur. 1) egiiospemetiHO paspe-
HaBa AW 3a0panaBa NOCTLUBAHETO Ha UMIYACH Khm C.

[To pasruepanara gynguuonanna Gaokosa cxeva (gur. 1) e peanusupas
BBYKaHaneln QOTOMETD] 34 H3MePBAaNne HORIHUTC BePTHKAANK NpodhUAH Ha JHHHHU-
Te ¢ Eudxuna Ha svanara 830 u 557,7 nm. Msnoassaunnre GOTOYMHCRKUTETH ca
Tuu P33V 119 cwe 3axpanBare 2000 V. AuagoroBire x4i0u0Be S, S, ca peaniu-
3upanu Ha 6azara na durerpanna cxewma Tul DGI82BA cne cpnpoTuBieHs Ha
3aTBOpeH H OTBOPCH KoY ¢botserHo 10% u 101° Q. Muoawre D; w D, ca 21509,
PA e msmwaucn na Gazata na makpocxema v WA733 u Huckoomen Bxon, [lpu
AUHaMuucH fHanason Ha pcexH xanan 10, (5500} peneu ¢ u3nosnspan 8-6uToB
6posiu ¢ IBYKpPaTHO H3MeHeuue Ha Koedunnenta na 6poese. Manckpanusta na re-

Qir. 3. BpeweAnarpama Ha YiupapAsSRaliMie CHIHASR



JeMCTPHUYHATA CHCTeMa HaRarat uatonspaneto na DAC, Tofl ¢ peanusupan ua
Hazara na npeobpasyBarens Kof — laiiperkeline OT Hapaneset THI CBC CymHpaile
na TokoBeTe, Cofinpxka TPH cxaan - X1 (egunnuu peneu), X2 {feceruuu pe-
Jen) ¥ M, ykaspama KBYKDaTHOTO M3MeHEeHWe Ha man(aba na X1 w X2,

Ha u3xoga na Bcaxa ckana X usmepBanaTa HUTEHIHBHOCT CC NipeohpasyBa
B falpekelne CLIAACHo H3pasa

Hi

(h U—kRAT 2 6,21,

f=1

KBAeTO & ¢ QoToMETpHUENH KOeuUNHEHT; R — CLOPOTHB/ACHHE, BLPXY KOBTO Ce
CYMIPAT ToKopete; Af — CTOHHOCT Ha TOKA, CNpCACACHA OT Hak-MAdANHg pPas-
0

PHA, mo— CTAPIUH pazpsifl; { -— TeKYIL PAIPAA; o, -{1 Ca CHMBOAM 114 JIROHY-

TATA CHOCTCMA.

B puanazona 0+ -6 V nanpexeuueto Uy OpuUcMa CTORHOCTH B 15 HuBa npes
0,4 V. Ha nsxoga 1a cxkana M nanpesxenucto nMa crofinioet 0 uig -5 V B 3a-
BUCHMOCT OT TOBA B NPOIECCA 1IA HATDPYNBANC Ha HMOYACH B OPOsitia H3MEHEH JiH
¢ ABYKPATHO KOCHIMHEHTTT MY Ha Gpocie.

OIIHCSHHHT ,IIB}’K&IIEUI(".H (]JOTOMCT'hp < OTdiMuaBa Che CACAHUTE npermy-
HIECTRA:

— [IO3BOJIABA NOCTHTANIOTO A GYBCTBHTCAHOCT NHKOQMKO pencH B3 0CNoBa
fa HMIYJICEH PEHM,

= 061'{1!/1}1'1‘ TRAKT OH]}OCTSBH CXeMATA BLREB (]'_)}?’HI(HHOIIEIJIIIO OTISHICHWE U
BaBa BLAMOXHOCT €KCHEPUMEHTET 14 CC DLAfUZHPA ¢ MaALK OpGi TeJeMeTpHUIH
KaHamau,

- - HIMOAIBAHUAT COOCOHD HA KOMYTalus HIKAIOUBA BJIWHHHWETO MEKNY H3-
XoOuTe Ha EBarta (‘E)OTO}?M][O}KHTE.,‘-'[H TOPpanyd BHCOKHWTE CTOHIIOCTH 1ia CLIPOTHE-
AEHHATA CBOTRETHD Ha OTBOPEH Kod o 3anymied JHOR,

PeaJIHi%ﬁ]}aHHHT 10 ONHCHAUTATAa CXena ABYKaHaJICH {i}O’I‘OMET'b]) Y4acTRa B
KOMIIEKCA afapaTypa nd Texkkara rcodH3HuHa paketa ,Bepruran-10% 8 kpas
na jexemepnu 1981 r.
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Pulse mode two-channel rocket photometer

N. P. Petkhov

Sumary)

Assets of nighl emission vertical profiles measurcments
are discussed, The block diagram of a two-channel rocket photometer with
common pulse operating mode for both channels is described. The requirements
and peculiarities of the basic diagram blocks are defined,
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Meroa 3a onpepensiHe noTeHLHana
Ha KOCMHYeCKus: 00exT

C. K. Yanxwnos, 1[. I1. Hauwes, 4. 5. Hoanos,
B. H. Opaescruil®, B. B. Temneti*

Hucmumym sa kocsuvecxy wacaedsanus, BAH
*HIMHP — AH CCCP

OnpejiensineTo Ha TOTCHUHANA 11a KOCMUYECKHA OBEKT (KoC-
MHYeCKHs anapart — KA) e neoGX0fMMo NO CNCAHMTE TPUIHHH:

1. TlpoBexpaneto wa COHAOBH Wil APYrH BUEOBE W3CAeRBanusi or Gopaa
{KOHTO Ca CBLP3AIH ¢ IPOTHYAHE HA TOK BbB BEPHT AT AAE3Ma—KOPHYC 118 COBT-
HHK&—-}I&T‘IHK—KGPII}’C ia Cﬁ'bTHHKa—HJIaI%M&) € CBbp3ailo ¢ HeloCPedCTBEHOTS
BiiHAHYC HA IOTEHIKaRHATA PA3ANKA ofeKT—HNasma, T, €. C HAJHUHMETO HA Jo-
TEHUHAA Ha ofeKTa.

Mua coiyyau, KOraro peayATature OF UaMEPBAHKATA MOraT A4 GBEAT YACTHY-
HO WK HANBJIHO KOMADOMETHPAHH, 8KO C& OUEHABA CTOHUOCTTA 11a NOTCHILHAKA
1Ha ofeKTa.

2. B ycnoBusta Ha nNpoBexialie HA AKTUBHY NAASMEHH EKCNIEPHMEHTH, CBH]-
S8HY C UHKEKTHDaHe Ha eNeKTPOHHH WAH WOHHH NMOTOUH B OKOJOCIBTIIHKOBATA
OKOQNHOCT, 00EKTBT, Ha UUHTC 6O Ca MOHTHP&HY CHOTBETHHTE HIKEKTOPH (eJeK-
TPOIIHK HA¥ HOHHH OPBAHS), [I0 IPHEIHI & 3apexia A0 NOTEHIHANA 112 aKTHB-
HUSt GNIEKTDOR HA WHXEKTHPAUIOTO YCTPOHCTBO, KOHTO B HOBEUETO CAYYAH €
TBBPAE BUCOK.

3. Jlopu B ycnoBusTA Ha HACHBHY €KCIEPUMENTH, HO TIPOBEHKAANH HA GOPAA
Jid BHCOKOAMOreHHH HOCWTENH, HANPUMCD — HA FEOCTAUUONAPHH OGEKTH, 1ipo-
BOMAMIWTE YaCTH {4 B o0LlHa Cnyyail — JOPH B NO-TOMAMA CTETIEH U HIONHPAHATE
HOBBLDXHOCTH, JMeNeKTDHiiTe W IP,. MOHTHPANH Ha NOBbpXHOCTTA Ha KA yer-
POHCTBA) Ce 3apeAaT A0 TBhPJAE BHCOKH TOTEHU(MANH,

OcofeHo BaXUO € OlpeAeAsHeTO Iia NOTeHNKAAZ HA O0EKTA B CAYYawTe,
Koraro na GopAa (Ha ChbiiHs 0GEKT) ce IIPOBEMEAT H3CHEABAINWA HA BLANOBHTE
IpOLECH, KOMTO BCBHULHOCT BE3HUKBAT ¥ C€ DA3BHBAT B YCJIOBHMATA 1id TIOBHIIEHA
noTeUHalHa pasiuxa ofexT—nnasma, OT 3HAYEHUE B CAYUas € TOYHOTO MO3-
HABAHE HA XapaKTepd HA HAMEHRHHSATA HA NOTENIHANA, T. €. HA HErORATa aMIJIH-
TYLHO-BPEMEBA XapaxTepucTuxa, [1py 1oBa aKTUBHUTE €KCNEPHMENTH HIUCKBAT
MO3HABAHETO Ha MHOTO KPATKUTEe MbPBOHAYAAHU MHTCDBAAH HA DAIBHTHE HAa
ApoNeCa HA zapewfaue Ha oferTa HENOCPENCTBEHO CJej] HHXKEKNHATA, Thil KATG
BOOC/ACACTBHE XAaPAaKTEPUCTHUKHTE Ce , W3rdexar™,
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MaBecTHnTe MOTOAW 38 H3CAeBane HA NOTEHI(HAna Ha 06eKTa ce CBeXK/AT 10

1. Onpegensiie Ha TOMIICPATYPATA HA €IeKTPOHHTE B GIH30CT /I0: KOCMHYEC-
wnsa obexr. [o BoJT-aMnepHaTa XapakTepHCTHKA Ha coufa na Jlenrmioup, pa-
GoTCIila 11a CHLOTBETIHA 06CKT, Ce OlpefiesIs eJIeKTPOHHATA TeMIIeparypa Ha Iag-
Mara o BfeME Ha AKTHBUOTO CMYLICHHE, TIPCIH3IBHKAHO OT pEIGO'I‘ElTEI HA HHIKEK-
Topa. CpapHfiBAlleTO Ha TC3M TeMOepaTypHM CTOHHOCTH ¢ TeMIepaTypara cJjef
MPEKBCEANE HA HHXKCKIHATA U ONPEACTANETO HA PASNUKATA AaBd BHIMOMKHOLT ;l,a
GBAC H3UHCJIEH JoTeHunaaAnT Ha KA [1].

24 O!Ipeﬂ,e.."[ﬂl]e Td NOTeHNHHANHATA Pa3JUKa MEKILY ABe MATKH (B Lpdﬁ[!L{-lI[lE‘
¢ pagmepute Ha ofexra) cepuytin congn. [orennuanst va KA ce nosyuasa upes
HATETPHPANS 1E HOayqenara ioreHiina/ana pas/iainga no paseTogaHeTo, Ha KOeTo
¢e OCBINECTRHBA NAiLT Ha HAHPCKeHeTo [2]. |

Taxusa metofu [1} za onpejensie Ha notenuana na KA ca usnonsysanu
1o Bpeme tia nojera pa JHarea® npe3 1983 1. B pexxuM Ha MHMKEKIHA HA €IeK-
TpoueH ciion, Mamepnanero ua noreHnHand ¢ OO H3BLPIIEHO € BPEMEBO paa-
pemienue NECETKH CTOTHINT MUAHCERYHAM (TaKHBA ca GUJIH 3aAHIDKEHHTEe H3WQ-
KBaHus HA poBeKAANUTe eKcuepumenTh). B MoMenTa na BrtoyBane Ha HHKeEK-
TOP2 CTOMHOCTTA HA NoveHHana §a KA 1 ANHaMUKATA HA U3MEHEHHEeTO MY C Pas-
PEHICHHEC B MUWIHCCKVHISH HUTepBaa He ¢d Ouan onpenenasHu,

BiuzsK HO Tpefaaranus MeToi 3a ONpejensine Ha notemnuana na KA e
METOABT, OCHOBAH HA H3MEPBAHE HA MAKCHMYMA HA EHEPrUHHHMA CHEKTHD HA
CACKTPOHHIS TIOTOK (0OYCQNOBEH OT BPBIULAILATE Ce CJe]| HHKeKIHA B OKOJTHOTO
NPOCTPAHCTRO €ACKTPOHH OOPAaTIo KbM TIOBLPXHOCTTA HA KOCMHYECKHA anapar),
MeToasT J2] ce ocuoBaBA Ha NPOMYCKANETO 1A BPBHAHINTE CC QACKTPONH Npes
AHaTUIUP A0 CACKTDHYCCKG OMe CLC CTLIASOBHAHO HIMCHCHHE 1na CTOf:IHOCTTfE
lld HalperHaToCTTa My, MOHOXPOMATHIHPANL 1a ioroxKda ua DEFHCTpHpaiIHTE
CACKTPROHYW {18 BCSIKO eriepri-{ﬁr-io CTBIAN0 C OPOALIMATETHOCT HHKONKO MHAIHCC-
wyund. Tazn TPOABIKHATENHOCT ¢ 00yCaans OT ZONYCTHMATA CTORHOCT 1A HA-
OPReREHBETO Ha HW3TOUMHKHKA, Ch3JABail HOACTO. C BPEMEBO a3 pPeiNeliHe, Bb3dH-
JAHIO 1A 0,4 §, OUPCACSIHO OT NPONAB/KHATCANCCTTE Ha CMANR Ha [ITLJIIHS il,]-ll{'h.?'l
Ha CThITAAOBUATIN HATPETHATOCTH Ha TOACTO, £a MOAYHCHH CTOIHOCTH Ha NOTCH-
nuana g4a KA oxoao (6 £20%) EJq, xbfeTo E, ¢ eHePTHATE A HIDKCKTHPALHTE
efextponu B keV, ¢ —- 38paA®sT HA eJEKTPOHA,

HMagecto ¢ , e HpH HHM{eKIIHA 1A CAeKTPOHEH (HO”EH} HOTOK QT 1’111}KEKTQ}).
MOHTHpPAH Ha 60p,ua Ha KA, ce nabmojasa sapexjane Ha o6exra 1o ]'IDJIO}I{lilel
JieH (pecrexTHBHO OTPHIIATENEH) NIOTeHIHAN VV/, PABEH WK HO-HUCHK OT CTOHHOCT-
Ta Ha OTHOWICHHETO HA €HepruaTa Ha vactuuure E KbM 8apsana UM g. Hawmase-
HHMeTo Ha | B cpaBHenwe ¢ oTHoueHneTo E/g e 34 CMeTKa Ha Bh3HUKBAHETO OKOJI¢
ofieKTa 11a CJOoH efeKTpony (Houu) NoA AeHicTBHEe HA YCTAHOBHJUS Ce TOTeHI[HAI,
HOTOKT}T, KOMTIEHCHP A V, Ce yCWiiBa SHAYHTEJHO c/ell BbaHHMKBAHEe Ha IJId3M T
Ho-Anues paspsp {[1JIP) okono KA, npu xoiiTo 3HAYMUTENHO Ceé NOBUIIABA KOH-
HEHTPANHATA HA TOKOIOCHTMIA B OKOJAHATA TaasMma. Paspurnero una I1JIP 3a-
IouBa ¢Aed eAHHHIH JCCCTKH MHKPOCEKYHAM OT HAuyaloTo Ha mJjasMeHara HH-
JHEKI[Hs, T. &. MHOI'O KPATKO BpeMe e[ ,3ananBadeTo” Ha MHKEKTOpAa. T a-
KHBA KBCOMEPUOKHUHN CBOKWTHA Hacbuio He ca Guau avanusupanu [2].

Tozu CBINECTBEH HENOCTATRK € OﬁyC.ﬁOBCI] OT HELOCTATHUHOTO BPEMEBO ]')5'3|
PEIICHHE Ha M3INOJA3YBAHHTE Holera ciiocobu sa HaMepbBane Ha noreunHana Ha
KA, Ouesnguo ¢, ue 3a 0,4 s (1. €. 34 Bpeme, MHOrO NO-TOJIAMO OT I!pOFl’bF!}I{II'lGJTl
HOCTTA 118 PA3BHTHC Ha [1JIP) ce H3BLPIIBA UACTUUHA KOMIEHCAIHS HA noteH-
naagaa ¥V ot SACKTPONHUHTE OT ilia3Mara ¢ NOBHIIEHA KOHUEHTPALLHAA OKOJO K
(Anfxaiia ce ordoso na [LJ1P}, Hamanasanero na uectorara Ha WbIHHUS LHKD]
g CTRUANOBHTIATd HallpernatTocy Ha itoJeTo oT U,‘-} S JJO e IHHHILH Ml‘ll{pDCEK}'IIr
Fig5) 61 HIHCKBAAD VBONMYABAge HA MOIIHOCTTA Ha JaXpaHBalg H3TOUHHK (
OKOJ10 2 MOPSIARKA, TOBA € lieAONYCTHMO 3a GOPAOBO YCTPOHCTBO, |
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ITpn namansBane Ha BPeMEBOTO paapeleHHC CLC CHIIO TONKOBA TOPHAHKS
ce HaMasisiBa OPOAT 1A PECHCTPHPAHHTE EICKTDOHM M Bh3CTAHOBSBALETO HA UBJI-
HHS WM CHCKTBD C Les OHpefiedsHe Ha MAKCHMYMZ HA NOCKEAHEA CTABA HEBD3-
MOMHG,

3a fla ce TOBMINM BPEMEBOTO Pa3pEnIeHNe NPH ONpefiesisine Ha NOTeHIUANA
na KA Oes cpuiecTReHO yBenuWuaBane Ha enepruiiHmTe 3arydm, BPBULAHIHTE Ce
CACKTPORY C& NMPONYCKAT NMPE3 €HePTUHNC HO-H3TOAHO (B CPaBHEHHE ChC CTHIANO-
BYAHOTO} CHHYCOHAAMIO aHARU3HDAIIO @JEKTPHUECKO NOJe ¢ TIEDHOL OKOJO MHUK-
POCEKYHAA (QaKTHUECKH 110-MaNKO OT BpeMeTO 34 pasputre ua I1JIP) u ¢ yiBoe-
Ha aMTTHTYAA Ha 1anperHaroctta, OCHIYPABalLa 4HANW3 HA leNuHd eHeprien
Auanasol na BPBHIANIHTE Ce eNeKTponu. [Ipyu nepuol Ha aHanu3upaoTo noJje
AECOTKH MUKDPOCEKYHAH MOXKE Ad e 3ary0u BHGOpPMAanus 34 AkWHaMyKara Ha Mo-
TeHuuana npy passurue Ha [LJIP, Tlpy 103K ananus ce pPerucTpupa BCEKH eJeK-
TPOH K B MOMEHT DA DETUCTPAL{HA CC ONpeAesisi EHEPTHATA MY NG CTOHHOCTTA 1A
hazata na ananusEpAIOTO CHNYCOUAAMANC HAlPEKeliHe,

Ilonyuenara BpeMeBa NOC/EHOBATENHOCT A W3MCHEHME HA CHCPrUSTA HA
PECHCTPHPAHKTE €JEXTDOHH Ce OTBKACCTBABA ¢ AHHAMHKATA Ha DOTENIIHANA Ha
KA, nol nefictshe Ha XOHTo € NPHAGGUTA EHEDPrHATA HA 3aBPBINAMHTE CE eNeK-
TPOHH,

ChIHOCTTZ HA UpPeANAralinsg METOA €& HMOCTpHPa Ha ¢ur. . Ha thur. | lu
€ TNpHBeleHa BpPeMeBaTa pasBHBKa Ha 2,5 nepHOKa HA aHANHZHDANIOTO eJleK-
TPUUECKO node U, sinef or {=0 (HayaneH MOMEHT Ha HHMEKIUSTA HA CHONA)
H MOMEHTHTE HA DPEerHCTPHPAHE Ha 3aBPBILANATE Ce eJNeKTPOHH (O3HAYeHH <
TOYKH) TIPH PasNuunM (asu HA aHaTU3HPANIOTO TOJE.

Eneprusita wa perucrpupanure enexrponu B keV e E.=kUg, Kwaero k
€ KCOHCTaHT4, ¢ ~— 3apsifi Ha eneKTpoda, I/ — ananasupanio none B kV.

Ha ¢nr. 16 e nokasamna BpemeBara NoCASHOBATE/OCT HA 3ABPBHILALLHTE Co
eNEKTPOHY (BEPTHRKANHNTC JHHKH) ¥ HOCTPOEHATA N0 TSIX KPHBA HA AHHAMHUKATA
Ha M3MEHEHHWE Ha noTeHuMasa Ha KA (mnsTHa KpuBa), Kpupara e noctpoesa 3a
NepHOR 2,5 ps, T. €. HO-MaAbK OT BpeMeTe 3a pasputue na I1JIP.

[lpernaranuar meToll MOXE 44 Ce peannsupa Mo clefuns Haukd. Ha Gopaa
Ha KA ¢ HHMEKTOD 112 eIeKTPOHEH TOTOK C (hMKCUPAHH €11e PLHH CC MOHTHDA EJIEK-

o
KW U .
Uy 0dr
1,2 008!
1 1 1 ! —
# 0 1 2 iR
0y wev)s, G
4l
a
i~ !..
Lo
| i B W
U {IJ 3. 5

\

<ur. 1, BpeverHarpama, HNOCTPAPAIA CHIBHOCTTE 13
HpeANTATAHHA MOTOA
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TPOCTATHYEH AifafH2aTop, KeM KOHTO ee OpRAaraT HOTenuHada OT napadasern
HITOUIIHK 1A Hanmpexelde {(cue cuirycoupanda gopma). JIetekTOprT & OoTKputv
THT, HAUPHMED — MHKPOKaHAJIA [AACTHHA, Toit pPCTHCTRUpa BCOCKH iponyc-
HaT Hpe3 alaiH34aTopa 34BPBILANL C& €AEKTPOI (CHepruara Ha Kofito e E<E
HA CHOTIA, & YeeToTa f MHOFC HO-TOAAME OT HeCTOTaT4 14 GoIoBHTE CREKTPOHH).
[Toayueuara B GOPAOBOTO YCTPOMACTBO 3a ananuz #Ha OBLP3M BPEMCBY IIPOICCH
BpeMeBA HOCACHOBATEANIOCT HA €HePTHHATE Ha BpBU{ANHTE CC ENeKTPOLH xapaK-
TePU3HPa TUHAMHUKATE 1A Dorehnnuaaa na KA p NLPBUTE MUKPOCCKYHAH CICA
BRIIOUYBAHCTO 114 MHKEKTOp& {(eJeKTpoHHOTC OpbAHC), ToBa mnozBoigna Jia ce
onmpengJin AnidmiKata Ha HOTCHUKaAa [fa KA 3a AepuoN OT HAYAJIOTCO 118 HHMeK-
HHAT a Ao Havadaoto #a TIJP oxkoac KA nipu we3nayuTeAHH MOmMNOCTH £ 1ia 3a-
XPAUBALMA UITOUHHK Hd AHATHZUDPANOTO TANPLIKEHHE ChC CHIYCOHAAANA (hOpMA;)

P=C (U/2Y}2 Q,

kngere P--200 mW npu kananuteT Ha edexrtpocraTHiHus auasuwsarop
=200 pF; U, 100V, [ c uccroTara Ha CHNYCOHAAJINOTO HaNpexeue
~10Hz; xoeduilyentsT na uone3no JeficTBYNE 1A 33aXPauBaling  H3TOU-
nuk ¢ 0,5 npy xagecrsen hakrop Ha H3XOAHATA BEPHUI'A 114 KONTYPA HA aHANTU3 A~
Topa Q=10, XapakTepHIUPAN] Pa3xOka 11a 34TIACEHATA CHEPIHH 34 NEPHOL HA
KoaeBanusra 1/,

Ilpu oupesenena MOIIOCT HAa H3TOUINHKA HA CTLUAICBHEHO lanperelive
CBC CBIEOTC BPEMEBO Daspeule e {ULARHAT Pa3Xxof Ha 34n3CelaTa B aHAMH3E-
TOpPA ENCPTHSA C& U3BLPIIRA 34 NMEPHOAA Ha HHKEJAA 14 CKAHAPAHE 11O eHEPTHH,
T. ¢, §=1) npeprMcYBAHETO HA CTHTIANATA TPHOBA Ad Ce PCAAH3INpAE C YECTOTE
{ ¥ maxkcumaniia aMRAHTYNA 118 anaidusHpamore nanpexeive U, B pesyarar
33 ONPEAeAsiHe Ha 1 CbC CLHIOTO BPEMEBO PABPCLICHAE OH CC HANONUANG A ce
H300A3YRA H3ITOTHHK HA CTHNANOBHAHC HANPEMXCHHC C MOILUOCT, BLAJWIALLA
Ha 2 NopsfnKa Hopeue OT OHA3M, HEOOXOANMA 3a NIPCAAArdliHA MEeTOML.

ToBa JecHO MOXe Ad & BHAH OT 3dBHCHMOCTTA

P -CUY!2,

KBACTO P~20 W, KoeTO 38 KOCMMUECKH I€AH ¢ HCAONYCTHMO,

CHeJOBATEANO HATIOAZYBABETO HA CHCPrHAHO 10-H3rOANOTO CHHYCOUAATHO
BMECTC CTRNAAOBHANO HATIPEXKEHWE HA M3TOUHAKA (I0O3IBOJAGA PCTHCTPHPAHETO
Ha noTeniuana wa KA ¢ BpeMeBo paspeiienne 0T NOPMALKA HA MHKPOCEKYHLH
IIPH MOHLHOCT 11a 2axpaHBanius u3touinuxk 20 mwW,
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A method for space object potential determination

S. K. Chapkunov, Ts. P. Dachev, I. B. Ivanov,
Y. N. Matveitchuk, V. I. Gaidanskii, V. N. Oraevskii,
V. V. Temni

Summary)

The existing methods for space object polential deter-
minalion are described. The problems of ihe existence of a given object po-
tential are connected with the space conditions in the presence of operating
injectors on board lhe active objecls, etc. and require the development and
utilization of specialized devices for potential delermination,

A method for poteniial determination has been described, where the po-
tential valuc is determined, as well as its time characteristics in the first mic-
roseconds aiter the injection,

A unigue analysing voltage sine scanning generator is used instead of the
conventional step generators. In this case the energy consumption is twice
lower, as compared to the contemporary methods.
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Cucrema 34 aBTOHOMHM M KOMILIEKCHH
U3TIUTAHNUA HA YCTPOHCTBO 33 H3MEPBaHe
HA NapaMeTPUTE Ha eJIeKTPOCTATHUHOTO
noJie B HoHocdepara

M. X. Hempynosa, b. B. DLoiues

Hucrmumym sa xocutwecry uscaedeonus, BAH

3a HaMepBAaHe HA APAMCTPHTE HA eNeKTPOCTATHYHOTO Nofe
B HoHOCMepaTa ce H3NON2YRAT CONAOBH MeTofiu. MeroanT ¢ 4eTHpH COWJH-JAT-
YHIIH NO2BOJSIBE OT 60p}18 Ha KOCMHUYECKW apapatH Jd ce MOJIyYH OIICHKA Tia
BEKTORA HA HOAETO B OTHOCHTEAHA KOOpAHnartid ¢uctesa B INHPOK AMMAWTYILH
H WeCTOTCH AUHATIA30H. I

YCTPOACTROTO 34 M3MEPBAHE HA CJIERTPOCTATUYHOTO Nofie B HoHocdepara e
mpopmeno Kato OACK CMCKTPOHNKA H 4 uzneced Ha maHrid coiiu-AaruHiiH [
RIpafetn NPEAYCHABATENH,

C ueda ycradHoBsiBalie Ha PafoTOCIOCOBHOCTTA fid YCTPOHCTBOTO H NErOBOTO
NPaBu/ito QYNKIMONMPANC CE HAiara UPOBExIANe Ha aBTOHOMHH M KOMIIEKCHH
H3NWTANNS B LPERCTapTOByUs TNEPHOA.

Msnnranunta ce UPOBCKAAT CBC CHCTEMA, CMEIHANH3HPAHA 3a TPOBEpKa
Ha yCTpoHlCTBOTO - - KOHTpOAIO-nanurartesnna anaparypa (KHA), Bkuousaiia
ocHOBER NyAT {Gur. 1}, B KOHTO ce OCBHIIECTBSIBA KOMYyTauus, 3aruxpane u o6-
PABOTKE Ha BCHUKH BXOAHH ¥ U3XOJHY CHTHANN HA YCTPOHCTBOTO, KAKTO H KOHT-
pOJt Hid BCHYKH 3aXpalnBaiily HaHpexeHusa H KOHCYMUDAHH TOKOBE OT IIET’O.|

Cucremara 3a wanuraunss KMA ce sx/ouBa koM AaTyuiiuTe Ha yCTPOHCTBOTO
upes CwrAACYBangH pesuctopu (10 MQ) ¢ uenm mMuramus wa peannnte paGorHu
YCHOBHST Ha CpejiaTa, a BCHUKW OCTAHANH BEPHIH Ce BKJWOUBAT NHPEKTHO,

Crenudryaute YCJAOBHA Ha eKCIEPHMEHTA Ch3/laBaT H3BECTHNH npobieMH npH
H3nuTalKe, Cebplanu rdagio ¢ MHOro HHACKHTe HHBA Ha TMoTaBaHHTE C!-II‘HEU"H,
INHPCOKATA YeCcTOTHA JIeHTA, TOJAAMATA JHCTAHIMS MEKIY OCHOBHHS 610K Ha
CHCTEMAETA 34 H3OHTAIHS H yCTpOﬁCTBDTD H BBb3MOMKHOCTTA 3é TipDHHKBHHE gi-'lil
eAERTPOMATHUTIIH CMYIIERUST OT ChCEIHN 00eKTH B KOMIJIEKCA. 3a mpoBexaane
Ha ABTOHOMHU M KOMIWICKCHH M3IHTanusg Ha 11]31-160]13 e IIEOGXOH,HMO CI'IC'I‘(:.'I\TH;'TH
Aa OCHrypu CAelinntTe YCJNOBHIL

1. Ila ce rewepupar u HOAABAT KBM NPHGOpA HANPEKEHHST CBC CETHHTE
NAPAMETPH:
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. CHuyCouRaniio HAUPesKeHuC C BB2MOMKHOCT
34 DPOMANA Ba aMmARTYAaTa o7 3 pV 710 300 mV u
Ha wecrora ot 3,5 Ao 15, 10¥ Hz;

2. lllyMOBO HaTpemeHHe B CHLHLUTC AUANAZ0-
i1 ¢ BH3MOKHOCT 38 HACAATBAHE BBPXY CHHY-
coupansoro;

3. llocrosnnao ranpexedne ¢ aMAMUTYNA OT
_|-5 mVy A0 _‘}_‘5 V,

4. Tpuoucofpazto HANpeKeHuEe:

I1. Hurata na ganubpupaniute HATPEKE HH S
Aa ce DpoMerdar Iipes 1 dB B pamkute Ha ne/us
AMIIIHTYAEH JHaNA30H ¥ IEBHO B YECTOTHHA.

I11. [la cruiecTsysa Bb3MOXKHOCT KaauSpu-
pamTe HaNPEXEHHA [A Ce TNOAABAT e/iHOBPeMeH-
O B MPaBa WAH B ofpaTHa TOJSIPHOCT ¢ Bb3MONK-
HOCT 34 NPOMSHA €AHOBPEMEIIHC KbM UeTHPHTE
naryuka ua tnpubopa.

| | ’ IV. Pascroanucro or KMA go gatunuure
| Ta npufopa upH TecTBaHe A GDLAC OT HOPALh-

! i | ka na 20 m.

| | . Iocae AHOTO M3WCKBAHC HAJATA CUTHAABT 4

W A C¢ MOAABA MO KOAKCHAAHH Kalenw ¢ BHCOKO HUBO
o 3@ NPOMEINIHBHTE W IUYMOBHTe HaIpexenus U
CHOROH mynr
UCHOCPEACTBEHO 28THXBAHE 1IDEAH AATUHILATC HA
MEL] iiputopa,
Kvia 3aTHXBAHCTO CC OCHTYPSIBA OT H3ICCEHH aTe-

uoaropi (—40 dB), tnomecTeuw B oTacfien Bh-
3ef — aremoaropra KyTHs (QHr. 1). Tc ce yn-
PARJSABAT AMCTAHIMOHHO OT OCHOBHHS IIVJIT H Ce
MPCBRAYBAT B JaBHCHMOCT OT pexHmMa Ha H3-
TTHTANKUA C [HOCTORHHO UAH HPOMEHNUBO nanpe-
HCHHE,

Fonﬁmam ABJJXKHIE Ha (‘I)H,H,CPHHTC JIHHH MEH(TY OCHOBHHA HYAT K are-
HIOATOpHATA KYTHA, BHCOKUAT MM DaKTop (TedMIOHOB M30MATOp U nocpedpetn
METANIIH YACTH), KAKTO H HCKOTO (IMBO 1A NOICIHHS CHT A HafaraT HMIeLame-
HO ChIVIaCyBaue B JlBata #M Kpas [O BHCOKA YecTora. Upes BepuruTe Apoce
{15 pH) — pesucrop (75 Q) u konpensarop (1 nF) — pesucrop (75 Q) aunnure
Ca NMPpaKTHICCKH CHIAACYBAHM 34 yecToTa naf 100 kHz, xoeTo e #3BLH JAcirara
118 NONEINUTE CHIHANH, 110 Ce Hafara NPpOTHB CaMOBLAGYKAIE HA YCHIBATE/ HTE
{dur. 2).

lopazu npesk/ouBanero wa aremioaropuata KYyTust USXOLHHAT WMIEAANC
cc upomeds o7 29,7 kQ npu U3NMTAHUE C TIOCTOSIHHU nampexeHua Ha 300 Q
DA IIDOMEFTUBY ¥ IDYMOBY Hanipexxenusa (Qur. 2). ToBa 1ie 0KA3Ba roJAsIMO B dsi-
HUE HA CHLNAna, ToH Karo oTPA3BIATe Kateau MEKAY ATCHIOHTODHATE KYTHN W
CONAUTE nA NPUBOPA €A CPABNUTENNO KbCH, ¢ €IHAKBA ALAKHHA, 2 BXQLHAAT
UMUERAHC Ha pubopa e R, 0130,

3a U3MEHeHwe HHBATa na KanuOpupalllyTe UaNpexenhs Ce H3nON3BAT [Ba
arenoaropa (A) or 0 7o —10 dB ¢ne eroixa | dB # 07 0 10 —60 dB cne CTHIIKA
10 dB (dur. 3). Upez Tsix ce ocnrypsia NPOMAHA Ha CHIHAAHTE B UCAHS THEAMU-
HCH Ainanason cue cteiika 1 dB. 3a ga ce rapanrupa KOEMHIUEHTHT HA Hpela-
BAHC HA aTeHIOATOPHTE, NOPaju TOBA UYe TEXHUAT BXOJEH M H3XOACH MMIeRANC

Our. 1. Cxema Ha crLp3Baiie Ha
KWA u npuop UECH npr wua-
WITARHA na upnopa
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Brarapcxa axagemus na Hayxate. Bulgarian Academy of Sciences
AepOKOCMHUECKE USCHEBAHAA B Bwarapus, 7. Aerospace Research in Bulgaria, 7
Codmn | 1991 . Sofia

Uscnensane ma myrarenHoto neficTue
Ha (DAKTOPH HAa KOCMHYECKUSH I10JeT

. K. Benosq

Hayuen uacmumym no Rykaeapre smeduguna, paduobuvrocus
4 paduanuonua xuenena, MA, Coghus

Hapanzaneto Ha yosexa B Kocmoca u EPCIeKTHBHTE 38
HPOABIKUTENHO NPeCHBABAKE B HETO Ha HO-MHOrOOpORIM TPYny 0T Xopa noc-
TdBUX2 32 paspemapane Npeji KOCMHUECKATA BHONOrHS npobseMa 3a MyTares-
HOTO JICHCTBUE HA (AKTOPHTE Ha KOCMUYECKHS noner, ExcmepuMesTy B Tasm
HaCOKa ca NPOBEKAAHN OUIE NPy I'BPBHTE KOCMHYEC K npoyusanusi, HeoGxo-
AuMO 6 KA Ce pemu NOKOAKO NPeSUBABAHETO B CRCTOSHWE HA GE3TerAORNOCT
TPOMEHA HACJeACTREHYS 4NAPAT HZ IUBHTE Oprauusmu. [1poyuBanusTa BLPXY
MWKPOOPTraHUSMH, HACEKOMH, CEMEHa OT BUCIUM pacTenus, nsxou pubH u np.
NOKA3axXa, uye Ge3TErIOBHOCTTA Ve W3MEHH CLIUECTBENO HACJEICTBEHHTE CTPYEK-
TYpu Ha RJaerxara [5, 7, 8, 9, 11, 19]. Cneposarenuo PASBUTHCTO H& KMBHTE Op-
TaHU3MH OW MOIVIO A4 NPOELJKH W NpH USBBHBEMHH YCHOBUS .

Ocofenio sHatenne WMaT WaCAENBANENTA 54 MYTAreH1i0CT, IPOBEALIIH C KoC-
MOH2BTHTe. Ilpu nakow amepukaHcky KOCMOHABTH, JeTenH Ha KOCMHueCKUTe
KOpadu or tuna , Jimemuau® u SATON0Y, caex nofera Ge YCTAI0BeIO Cnado no-
BUILABAHE HA XDOMOSOMHHTE afepaniu B AuMGONHTHTE OT Nepudepna KPHB ne-
34BHCHUMO OT NPOABJKHTENHOCTTA HA TONETA [10, 13], moxaro upu cwBeTcKuTe
KOCMOHABTH, JeTenu cine ,Cowns”, HOCTOBEDHO NOBHILABAHE He e KQHCTATHPAaHo
[3]. TTpn BuuMaTenen amampz na Teau PE3yATaTH MOXe Jia Ce NpelnoNioNKH, Yo
GAaRTOPBT Ge3TErNIOBHOCT HAMA CHILECTREHO MYTareHHO BL3REHCTBHE, TBY XKATO
CHONTAHHATA uecTOTa Ha afCPanud NPH BCHUKH KOCMOHABTU ApeiH moJera €
BuAa HO-BHCOKA OT cpensara. ToBa moxe Ia ¢ 0BaCHH ¢ RAUSIUETO HA taxro-
PHTE 1O BPeMC Ha TAXHATA HOAFOTOBKA.

Teneruunnte uscmessanus, NPOBEACHE BLDXY HNALXOBE, JeTedd Ha SHO-
cnuTHER |, Kocmoc-936%, noxassar rteumenmus za MyTarenHo ReHCTBUE BBDXY
COMATHYNHTE KACTKY HA CBBKYIHOCTTA OT hakTOPH 114 KOCMUYECKHs TIOAET [61.
ITpu HAKOK OT CTARHETE Ha MBKKWTE HONOBH RAETRY TaKLB edexT ue & gadsiio-
AaBan [4],

Hue mposesoxme renernuny NpoyuBalinA Ha INBXO0BE, Y4aCTBYBANKH B eKe-
IepuMeHTUTe 112 GHOCTHBTHHnMTE |, Kocmoc-1199% u »Koemoe-1514 {1, 2]. Ha-
WaTa 3ak84a e Aa Ce AOKAME WK OTXBHPJH MYTArcHiyAT epekt Ha Gakropure
HA KOCMMYECKHSI MOJMET ¥ NO-CTEnuantio ia GeaTEerIOBHOCTTA, M3DA3el KAKTO
TP COMATHYHWTE, TAKA W NPH HOA0OBATE KACTKH, WaBectno €, UC WHEVIIUDAHETO
H8 MYTaHUH B ABATA BHIA KACTKH HMA PasfindHO gHAYeUNe 34 CaMuA HHAMBUJ
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Tabamua |

HeemaGuany xpoMo3oMun aBepayuil 8 HOCIMHOMOSBHRI KASMKL ApH RASX08¢ Ha G-u Oex
caed noaem & Ouccnsmeur . Kocioe-1129*

Knetgu ¢ alepanus, %,

Toyita HusoTHH, AHanuaHpaHd, |

Py Spoit xneTkH, Gpoil et IPOMOSOMHY | XpOMATHIHY

pparvertd | GparMenty

Jerenn 5 292 2,4 2.1 0,3 [

Hagemen cusixpon 5 561 3,2 3,7 |
Kourposa 7 276 4,7 4,7 0,4

TaGauma 2

Cmabuann XpoMOICMKU QOERALUY B KOCMHOMOISYRE KACMKN NPH NABXOSE KA G-t U QJ-M
den caed nostem 8 Cuocnsimuusx  ,Hockec-1129 |

Kapuotumn- | Ctabuaxy XpoMoO3oMay aGepanuu, ﬁpofi'{

Cpyna HMusornu,| lHew cnen | pany mera- |

e e C?:::::I{ gf,f;z rpaa:lf:xa- Aesey#y | HHBEPCHH

i
Jlerenu 5 6 35 . . B
4 25 46 1 _ -

Hazemen cunxpon 6 8 38 2 ) iy
5 25 34 — — o

Koutpona 5 8 I

¥ BpOBINC 34 YOBEWIKATA HONYAAiHa. MyTanmure B COMAaTHUHHTE KJETKH Ce
CUHTAT KaTC TPEeRHOCTaBKa 3a BB3NHKBAHE HA 3JI0KAUECTBEHU W JereHeparHBHU
3800ABaIHSI B HHAHBHAA HOCWTE, 4 Te3¥ B TIONOBHTE KJETKH NMOBHIIABAT PHC-
Kd OT paxAane HA ACLA C AHOMAJHH,

Tlnwxose, netenn 18,5 mny na OHocnnTHHK ,, Kocmoc-1129%, 6saxa uacaen-
BAHH NHTOreHEeTHYHO HA 6-uA W 26-us Jen cjael npusemsaBanero. Yecrorara Ha
HECTA0HAHHTE XPOMO3OMHE afepankn B KOCTHOMO3BUHHTE KJAETKH, Hab/aioRaBd-
UM MMKPOCKOICKH, Ue §e TOBHIIENA CTIPAMO KOHTPOJATa KakTo NPH JeTesuTe
HUBOTHH, TdKa H B rpyiarta na iazeMund CHHXPOH, KBAETO € H3KJAIUYEHO BJHS-
HUETO Camo ua Besrernopioctra {rabs. 1). Twil karo Ge BLAMOXKHO roasiMa wacy
OT HeCTabHANUTE XPOMO3OMHU afepauuu 1a ¢a OHAHM eNHMUHHUPAHHW TPeAH Ha-
8aofenneTo (1o 6-us AvH), O& onpeje/leH KapHOTHNDBT HA YaCT OT KJETKHTE B

MeTagaza ¢ nedA Aa c¢ OTKPHAT CreGMANM XpomMo3oMHM abepauuu. Ilanmnute or
tads, 2 TOKasBaT, uC T2KWBA afepanky, NO-TOUHO TPANCIOKELUNH, 65X yCTaHO-
BeHu B KAETKHTE HA HAKOAKO XHROTHU OT TPYNATA HA JeTeJAHTe W rpynara Ha
nagemtng cunxpon. [lutoreHeTnyno 6aXa wu3CAEABAHM U CNEPMATOIUTH OT
NOJICBO3PesH TNIBXO0Be, KOHTO Ca JeTC/IH 110 Bpeme Ha eMGPHOHANHOTO CH PasBH-
THe (MexxAy 13-1a u 18-ua pew) Ha GuocusTHuk ,Kocmoc-1514% [2]. yCTaHDBE‘H
6c UHCHK TNPOLEHT 1id PenulipounH TPAHCHOKANHH, HWHAYIMPAHH HA CTalu
TOHOUMTH TPH JKUBGTHHTE M OT JABETE EKCIEePHMEHTaNHH TPYIH — JEeTeJH H
nasemeH cHHXpoH {Tatu. 3). '

Hamute peayararn noxassar, ve (hakTOPHTE HA KOCMHUYECKHH TOJET OKas-
BAT MYTAreHuo AeHCTBHC KAKTO BLPXY COMATHYHHTE, TaKa W BHPXY TNOJOBUTE
KJETKH Ha GozafnaupTe. 3navenneTo na (hakTopa GesTerJoOBHOCT € TPYAHO A ce
onpeperu, Hanuuuero a xpomozoMiu YBPesKJAHHS B KHBOTHHTE W OT rpyla:
.TA Ha HAseMB#s CHEXPOH [DOKaA3Ba, uc Oe3TerNMOBHOCTTA He e NBPEOCTRIIEHHHAT]
Myrarencn Gakrop, Myraremen eQexT IpHTEXABA HAJATA CHEKYIHOCT OT Qax-
TOPH HA KOCMHYECKHA UoseT, OrpanuyedHat Opofl uscJeABaHY KUBOTHH, KaKTo
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Ta6anua 3

Xpomosomnu alepayuu (pequnpouny mpancAokauyun) s nAsXose, Aemesw ARG SpeMe Ha
eMOpUORAAHOMO C1 passumue 8 Guocnsmuux ,Koesoc-151%«

WHEOTH Ananusupanu Knersxt ¢ Aconusud, Gpo
Ipyna i Ehoals KAETKH, TPAHCIOKE~
POHIE Spolt KauEH, %, npsCTeN Bepura
Jletenu ! 816 0.9 3 4
HaseMed cunxpon 4 798 0.5 P 2
Konrpona 4 808 it — —

¥ HHCKaTa ueCTOTA HA XPOMO3OMHHMTE aBepamuy He NO3BONARAT A2 C& NDABAT
KATErOPUYHY U3BOAM 38 POAATA Ha Ge3TerMOBHOCTTA B OGNS MyTareHeH edext.
3a Tasu ues ca HeOGXOAHMU TOBEUE KONUYECTRENH RAHHH.

Ot HamuTe exCHePUMEHTANHYE AAITHYE MOXKe Aa Ce NpueMe, ye npH OO6Huafi-
HUTE yCIOBHA HA HEMROTO ABATOTPAEH 1IOJET CHACHOCTTA OT YBPEMIAHHA HA
HACACLCTBEHATE CTPYKTYPHU HE € TO-roAIMa, OTKOAKOTC OT PelHiia BPEAIH B/lUss
HHJ Ha 3eMaTa.
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Space :flight mutation factors.study
D. K. Benova ‘

Sufmmary)

The results obtained via the COSMOS 1129 and 1514 bio-
satellites in experiments conducted on rats are summarised. Mutation effect
resulting irom space flight factors has been observed in somatic and sex cells,
Apperently zero-gravity is not of primary importance. For further explana-
tion of its impact more quantitative data are necessary, '
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YKA3AHWS 3A ABTOPUTE

B revamMuHata nopefuua ,AeporocMHuecKy HacaeRnauin. 8 Bearapus” ce
[EUATAT ODHTHHANHH HAYUHH CTATHM OF OGAACTTA HA KCOMHwecxatd H aBHAIUIOHNATA NAYK]
H NPAaKTUEKA.

Yeaorus: CraTunte 1paGea Aa Gmiar ApEJiCTaBehy B 2 CK3EMNISPA HA OuAa-
TApCKH, PYCKE HAH anrimHCKi e3nk. Buaraperare 4BTOpH TpAGsA AA fpeAcTasAT u Hpesog
Ha cTaruara.

@ O8edBT Ha CTATHATZ (BRAUATENO TabAHHHTE H fIUTEpaTypata} se vpafsa
B8 pepWiliasa 10 cranAapTHH MA WHHOMHCHH crpasnnn (30 pefa Ha cTpavuua, 6O viapa Ha
pel) e dopmat 210> 295,

@ Beaks cratig 1padea pa Snae IIDHAPYREA OT pesioMe (Io | CTanflaprHa
CTpalHud) Ha OLArapeKH ealr - 2 6p.

@ Martepiuanu, npHer# 33 neuaT Ham TYGAUKYRAHN B ADYLH M3J4HUESA, He ce
ApHeMaT,

Mogpexnage:

@ Ha nrpeata crpauung Ha BeAKA cTaTHH TpAOBa fa 6pJaT HANNCANN 3arT4BHe-
TO, HMEHATZ2 HA ABTCPHTE H afpechT HA MECTOLAGOTATA.

®Tabnunuu 3 nAawer panuu., Tabnuuurte H TeKCTHT KbM H.iloeTpa-
HEHTE TPROBA fla ce NpPelCTABAT Ha OTje iy crpawnng, MacToto Hu B Texera 4 ce nocoun g
fIOJETO Ha CBOTBETHATA cTpanMua. Ha P02 HE HAKCTPALHHTE (thorocn, HEPTEIKH, I'DaQHKH g
Ap.) ¢ MOAHB AA Ce nANKINAT 38TH2BHETO HA CTaThsra, MMEHATa Ha ABTOPHTe, HOMEPLT Ha i -
TYP4Td B Ra €€ YyKaXe OPHEHTauHATA,

@J/ltrepatypa. Lutupanata JHTCPATYPA ce MpPelcTABA Ha oTfenen mHcT
RO HOMepai#s, NOSBHRAUIA CE XPOHOJOTHHNHO B Tekcra, Mmero Hd NLPBMA aBTop ce nama c
HHBepCHA. ClcfsaT SarfABMETe Ui CTATHATA, 3aFAABHETO #a caicanuero (cfopuuxa), Tom,

TOARHZ, KHHKKE, CTPAHHIA, 3 HPH MOHOTPAMHUTC — TPag, H3MATENICTBO, TOIHHA, CTPaRENY,
Tpumep:

1. Kpserason, JI.,, K. Cepadumos, — Cnucanne na BAH, XX, 1874, Mm o8
e 0

2, Heeropos, T, Pusnxa Ha nHcerata forocepa. C,, BAH, 1969, c, 63,

Apyry H3uckBamua:
MepHiTe eRWHHUH 3a0BNIKATCHAHO Aa Owufar no CH.

@ ABTOpHTE IperaexIAT eHA KOPeKTYpa B onpefieeHn s cpoX, Hdomyekar ce
CAMO NOnNpaBKdA Ha IPeWKH, HalpaBeul npu Habopa,

ARpec! ABTOpuTE MoraT za PEICTABAT AUYHO MatepHANATe CH WA Jd i Ha-
HPaTAT ¥a afpec:

Cogug 1000
YA, Mockobexra® N 8
HCTHTYT 32 KOCMHYECKH HSCHAeBARAR — DAH
Peaxuyonns Xoflerns nba »AEPOKGCMHUECHY H3CACBANNA B Braraprgh
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