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Konrp oJrHo -pr3MepB arenFra
anapaTypa KbM
cBp bxBLr c oKo rr e cToTHaT a
cKaHkrp aul a AByrr o Jrrp u3 arllr o H Ha

Todop Hasopcrcu, feopau Kaueuoe,
Vaed ap Jlerrtee, Xpucmo llpod auoe,
Hurcottail Eaurcoe

Ilncmumym sa KocMuqecrcu uscnedeauua, EAH

B I,Incruryra 3a KocM[qecKr4 rr3cneABaHr4s. rrplr EAH ca
[onyqeHv [GpBr.rre pe3ynrarr{ or r,r3MepBaHr{.fl, rrpoBeAelov c paspa6orenara
cBpT,xBr.rcoKoqecToTHa cKaElrparrla AByrronrpI,r3arlr4 oHHa paAlroMeTprirqHa
cr4creMa P-400 []. Tr e rpeAHa3Haqena 3a r,r3MepBaHe Ha aMrrJrrlTyAHoro r{
rrpocrpaHcrBeHoro pa3rrpe.qeneHlre Ha co6crseHoro paAr,rororrJrl{HHo r{3JrbqBaHe
Ha 3eMHara rroBbpxHocr B MuKpoBbJrHoBI{.f, AVala3oH. ,{annrare, tloryrleHn or
cl{creMara, rro3BoJr.flBar perrraBaHero Ha cJreAHr{Te ocHoBHrr zal,asu l2l:
oflpeAer.sHe Ha reMfleparypara Ha BoAHr{ 6aceityu, Ha BJraxHocrra Ha
loBbpxHocTHLIq ttoqBeH clofi, soHaTa Ha BaJrexrl, B63pacTTa Ha neAH]4uLITe B

lonspHlrre o6laclu, pa3npeAeJrqHero Ha rrJlaBarqr{Te JreAoBe B lon.spHure paftonu
u r.u. CrnrrecrHara o6pa6orxa Ha AaHHr{Te or crrcreMara P-400 14 or Apyrr,rre
cr4creMu or KounneKca HayrrHa anaparypa (KI{A) ,,flplrpoga", ilo3Bor.rBar
perxaBaHeTo Ha peA HayqHorrprrJroxHr{ 3a!\ar[.r , cBbp:laHrlr c rno6anuzs
eKoJrorr{qeH MoHI,ITopLrHr ua 3eNrsra, B ToBa qnrcJro lr 3a craBarrloro Bce rro-
aKTyanHo r,r3yqaBaHe Ha eKonof[rrHrrre raracrpoSn [3, 4]. CracreMara e qacr or
To314 yHr4KaJreH KoMrrnexc, pa6oretu Ha op6zra:rHa craHrlr4.s ,,Mt4p" 3a
I{3rIr,nHeHLre Ha HayirHara rrporpaMa Ha npoeKT ,,flpupo4a" [5]. B paspa6orrara
Ha ro3r{ nafi-ron.f,Nr rr aBTopraTereH MexAyHapoAeH npoeKT s o6racrra Ha
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.qI4CTAHIIIIOHI{I4TC I{3CJICABAHI.I,S HA 3EMSTA OT KOCNAOCA YqACTBAT YIIEHI4 I,I
cneulraJrr{crz or Apuerrun,B'rtrapux, fepnrauu fl,,l4Tarrnfl, frollxa, pycnn, cAIIi,
VxpafiHa, (Dpanqu.a u Illnefiqaplrx. Cnequanr{3r{paHr,r.f,r MoAyn ,,fIpupol'a*, ua
xoitro e MoHrrrpau KHA, e r{3BeAeH n op6ura sa 24.04.1996 i. u cKaqeH
crc cranuuxra ,,Mkrp" B Haqaroro ua uafi cbrrlara roAr{Ha (Sur.l). Mo4yrrr
BKJrIoqBa 17 pazr'uuttl{ cI{creMI{ 3a Ar{craHrlr4orrHo uacne4rane Ha'3eNr.f,ra or
Kocuoca BbB Br,rAr4Mnx, znQpauepBeHlr.r rr B Mr{KpoB}JrHoBrrr Al{arra3oH Ha
eneKTpoMafHvTHr{S CIIeKTbp,

TB-rapre

fpe6eH

I4KAP KEr{Iq,Bbp I{KAp 14I(AP
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MO3-OE30P
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P-400
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@vr. 1

3a Aa ce rapaHTr{pa HaAexAHocrra r4 HopMaJr*ara pa6ora Ha afiaparypara
B ycnoBr{.flTa Ha KOCMLIqeCKOTO [pOCTpaHcrBo oKoJro i]evxra, n la6oparopHr,r
ycnoBr{.8 ce rrpoBex(Aar pa3nu!IHr4 I{3tlr4 TAIJr4g. Ut recroBe, AoKa3BaIrII{
QynrqnonaJlHocrra Ha ctrcreMvre. gacr or re3r4 r{3MepBaHr.rs 3a crzcreMara
l_400 ce r43B:bprrrBa c aBroHoMHa KoHrpoJrHo-t43MepBar.eJrHa anaparypa (KI4A)
[6], pa:pa6oreHa or eKurra - cb3.qareJr Ha ctrcreMara.

3a 4a ce unrocrprrpar $yHrqurrre 14 Haqvl:o'_ ua palora Ha KoHTpoJrHo-
v3MepBarenHara anaparypa, e neo6xoArauo Aa ce o6s.cgn n nafr-o6rqu JrnHurLr
rrpr4Hrllrrrsr Ha 4eficrnue Ha paArroMerpr4qHara cr{creMa p-400. Ts ce ctcron or:

- 6ror cKaHr{parua AByrronspu3arlzoHHa aHTeHa;

- 6nor eJreKTpoHlrKa.

I. Enor cKaH[panla ABynonrprr3arl]roHHa aHTeHa

CraHzpaulara AByrronflpv3ar\vroHHa aHreHa (CA)
ocb lecrBSBa peBepcuBHo KOHlrrrHo cKaHr,rpaHe HA A]/^ajrpAMara Ha HacoqeHocr([H) :a cMerKa Ha BbpreHe na o6nr.rsareJr.f, Ha :brrn e : -135o c rroMoulTa Ha
clleqvaneH cKarrupaq eJreKTpoABr{rareJr (cr{). 3a 3arra3BaHe Ha rrocro.,rHHa
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sopua ua.{H B rleJru-s Ar4arra3oH Ha,cKaHvpaHe ce r43rroJr:na c$epuuHo orneAano.flpearnro'rBaHero Ha xopr{3oHTaJrr{ara v Beprr{KaJrHara ron_spu3arl us. ceoc:bnlecTBrBa B Kpafl Ha BceKr{ peA Or cKaHr.rpaHeTO CKoMyrarop (EK). Enoxsr e MoHrr4paH Ha BbnrrrHara
,,Ilpupo4a" u pa'oru B ycJroBr{.f,Ta Ha KocMt4qec*oro
BLIA Ha cKaHr{paqara ABy[or.flpr,rcaq[oHrra aHTeHa e [oKa3aH ua eur.2.

3a ca pa3rroJroxe 
AATqLTKa

arr rYPara' vlz', Jrn3ar B

crb ff":" 
rocrbrl 

AaHTII{ B

II. Enor eneKTpoHprKa

'aQzr.3.B'ero".,,u,o"uoTrffi ;"T;;;H#3fr""::i:H?#ff 3.!i?""#ffi ;HA CUCTEMATA.

Qur.2

@rar. 3

cnprxnucoKoqecrorHns.T cvrr"arr Ha lrgxoAa Ha c*aHr,rpaqara aHTeHa
-cT)oTBeTcTBa 

HA rrpr4eTr{Te xopr,r3o
r,r3MepBaHOTO p aAUOTOTTJIT{HHO rrone.
r{3MepBanr4s-r cr4rHarr s EK. Ha
nocIeAOBaTeJIHO IIOCTbIIBaT IID
c:bcTaBsrrla Ha paAlroTonrr""uoi
Ha eAI4H cr(aH. B cuecrrerrfl Ha rrupeo6pasynaHe Ha rrplrerr{Te cr{rHaJrvqecrora' KBaADarnqHo ce Aere*Trzpar 14 ce ycvlrBar or rlpeABapnreneH
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Hr4CKOqecToTeH yclrnBaTen. cJIeA TOBa CI{IHaJIIITe IIocTbIIBaT B HI{CKOqecToTeH 
'

6;;;, ;;;;t; ce gurrpupar clIHXpoHHo' ycllnBar ce I4 crIHXpoHHo ce '

;;;;;;;-t";.- fln.QbpuaquoHnrasr cr{rHarr Ha r{3xoAa Ha rrpr{eMHrKa e

[po[opqlloHaJleHuaxopuaoHTaJIHaTaI,IBepTI,IKaJIHaTacbcTaBsIIaHa
r43MepB aHoro paAIIOTOIJTTIHHO I{3JIbq

3a orqnrane na QlYrrYar\vfiTaHa
e rlpeABI,IAen eialones xaln6ponruen
eTaJIOI{eH reHepaTop Ha IIryM ce Mo.qyn

B HlICKOqecrorHl{fl TpaKT'
[poilopquoHaJleH Ha HI4BOTO

3aeAHo c l'lHQoPuaIII4oHHI{fl

CI4IHaJIHaI{3XoAa'BJII{3aBaJIfopI{TbMa3aa3yBaHeHaIIocTbnBaIIII{TeoT
paAl{oMer}pa AaHHI'I B cborBerHure Quluvnll BeJII'IqIIH}I'

B EE ce Qoprr'Iupa qrrKJlorpaMara na pa6ora Ha crlcreMara P-400 u

KOMAHA eJIeKTpoABI'IraTeI'

EE {Yl la craHql'r'f,ra "MuP"'
Or P'-400'ce BlrxAa' qe KI'IA rpg.6ga Aa

o6esueqfl [poBepKara na nefinara $ynrquouaJlnocr v Aa Aare Bb3MoxHocr 3a

eKcrlpecHa o6pa6orxa I{ Bl'r3yanrl3 arrytfl' Ha flonyrleHara uuQopuaqn'fl' B rosu

cpruirn KI4A P-400 tpr6ua Aa ocuryptBa:
_3axpaHBaqoerrerrpuqecKo.HaIIpexeHIIeoTI3ToIIHIIKHa[ocTosHeHToK

" "ot""un 
27 Y tt Allarla3oHa or 22 rc 34Y;- --- 

- Qoprrallpane u noAaBaHe Ha InyMOB CBpaxBI{COKOqecToTeH CI4IHaJI C

HepaBrloMepHo p,a3rlpeAereHl'Ie IIo sraJla Ha cKaHI'IpaHe;

- KOHTpon Ha cIitfHaJIUTe' TIOAaBa:'J.]l/t HA TeneMerpl',IqHara cucreMa Ha

KOCMI{qECKIT' HOCUTEI;
_BcI{qKI{KOMaHA}I,KoIltToceIIoAaBaT3ayIIpaBneHIevclITHaJII{3aq!|fiHa

cllcreMara P-400;

- Bb3Moxuocr 3a [pfieMaue, qutlpono upeo6paayBaue v sarllac Ha

unQoprrraquoHnl4Te u cnyxe6nure KaHaJrIlt Ha cncreMara;

-. BIb3MOXHOGT 3a [onyqaBaHe Ha IIBeTHO I,reo6paxenve Ha MOHIITOp Ha

KOMIIIOTbP HA OCiHOBHI{ AAHHI{' UONYTIEHI'I S qUOPON BI'IA OT UTT$OPUAqIIOHHI4TE

u cnyxe6nure KaHzuIu;

- Bb3MoxHocT 3a KoHTpon Ya cnyxe1uara uuQopuauu'fl Ha cucTeMara

P-400, Kotro Moxe Aa 6lge rrpeacta"ena n ra6nr'rqen u n rpa$uuen BIIA'
- 

Ha$rar.4 e lroKa3aH BGHIITHTIf,T BI'IA Ha KI'IA na P-400'

@ur.4
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3axpaHnaqoro HarrpexeH?re ce ocl*yp,rBa or 6rox 3axpaHBaHe (E3). Ha
nwleBrar r]aHeJr sa Sloxa ea pa3nojroxeHr,r rpr{ 6yroHa :a rpenxLrroqBaHe Ha
HarrpexeHr{xra 24,27 n 32 V z rpu cBeroAr{oAa 3a r4HAuKarl\4fr Ha [OCOqeHr{Te
HarrpexeHr4s: xtbJrr - 24 \ 3eJreH - 2l y, ri qepBeH _ 32 y.

._, -_Eto*- 3a yrlpaBJIeHI{e Ha rBara BTopr{rrH[ r{3ToiIH}rKa Ha HarrpexeHrre
(EyH) Ha cr{creMara P-400 c rroMorrlra ia rsa byrona npu neo6xoAr.rMocr
npeBKIIoqBa To3I4 I{3TO!IHI{K' KaTo ToBa ce I{H.qI{III4pa c ,4Ba cBeTo.qttoIa -cboTBeTHO 3eJreH r{ qepBeH.

Erorrr 3a reJreMerpr.rqeH KoHrpoJr (ETI() rpoBeprrBa tscr{irKr{ !,aHlvr,
TpaIra.[LIpaHI{ uo reJleMerpIdqIJIIt Ka}IaJI Ha craHlll{flTa 

",Mr4p" " Tona ca cI{rHaJII{Te,
nonyqaBaHl'I or reMlreparypHl'ITe I\arqvrlJtt Ha cl,IcreMara P-400, cr,crof, Hr4ero
ua obnrqnareJlfi Ha AC cnen [o.qaBaHe or 3eld.flra Ha cr{rHaJr 3a BKrroqBaHe Ha
cr{creMara aa pa6ora n rofi or ABara BTopr{rrHr4 ToKor{3TOrrHUXa pa6orn n
MoMeIITa Ha reJleMerpvqIJng' KoHTpoJI, I(aro rlbpBlr'Ir ce I,IHII,IIII4pa c]>c 3eJreH
cBeToAr4OA, a BTOpr{sT - c qepBerl.

Eroxrr 3a r{Mr4rr'paHe Ha 
'-'arra 

(EI,IC) $opvupa rxyMoB cBp,'x-
BI{COKOqecroreH cl{fHan c HepaBHOMepHO pa3npeAeJIeHZe Ha HT4DOTO IIO brbJra
I{A CKAHI4PAIIE, KOETO IO3BOJI'BA AA CC IIMI{TLIPA PAAI{OTOIIIIVHEH CIATHAJI.

Bnor r{oHHr{Te KaHairH (BI{K)-e [peAHa3narreH 3a rrpzeMaHe,quQpo.ao rr 3arr'tc Ha rzu$opvaqlroHHrr re n ctyxe6vatr^e raHa,ru
Ha cr{cre ZK 4ana Bb3MoxHocr Aa ce cr4nre3rzpa uBeroBo
n:o6parxenue Ha eKpaHa Ha KoMrrrorT,p, Aa ce rroxa)Ke neo6xo4uuara znsopnlaqzr
B:bB Br{A na rpasuxz u ra6ru4u.3a razu qen n KIrIA e [pe,4Br{neHa Bb3Mo)KHocr
3a Bpr,3Ka c KoMrriorbp u HenocpeAcrBeH 3arrnc r,r o6pa6orra Ha fiorytreHara
uu0opvaqux ($ur.5). ca',a za ce6e cm, KoHTpoJrHo-r{3MepBareJ rHa,a ailaparypa
Ha crrc'reMara P-400 [peAcraBn.sBa cvcreMa za c.s6upane ua uuQop*uuri vr rrpr'-
[oAXoA-fl[I coQryep Moxe Aa 6r,ge nsuon3BaHa v 3a Apyrvr r\env.

@ur. 5

Ha Sur'.6 ca AeMoHcrpqrpa*Lr qacr or Bb3Mox(Hocrr{re Ha KI4A na p-400.
Ha uafi-roprr4s. pe!\ ca vr3rrtrcalr,r HoMepara Ha flopeAHprre cKaHoBe, Kor4To ce
CMEH,'IT HA BCEKI4 4S. HA BTOPUS PCA E TIOKA3 AH BIIT:''I IIOJIflPI,I3AIII4.g, KATO YCNOBHO
e npl4ero BeprrrKanHara ra ce or6en.sgsa c l, a xopnaoHTaJrHara - c 0. IJarperw.
peA e I{3rrl{caHo BpeMero, neo6xo4raMo 3a cM.f,Ha Ha rrocoKara Ha aKa11rparre Ha
o6nr,qsarerx (nperr,re sa penepc). Ha vernrprus, pe!\ e rroKa3aHo BpeMero Ha
BceKI{ cran. Ha rrerprq peA e I{3uI{caHa reMrrep arypara Ha cr,orBerHplTe .uaril[Ilr{
Ha cI{cTeMaTa.
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B cpe4nara qacr Ha SIar.6 rpa$I{qHo ca noKa3aHLI uH0opMaII[oHHI{.sr u
Karr,r6poBbqHrr{T cr4fHaJI 3a ABeTe rlon.f,pr{3aul{n, aTaKa C1bIIIO }I TeMrreparypara
Ha ABr.rraTeJr s. Ha cKaHprpailIaTa aHTeHa. B norcaganara r,IJIIocTpaIIu.s ce 3a6ens3Ba
pa3Jrr{Ka oKoJro 5 V na uHoopMaquoHHr{.s cr{fHaJr MexAy ABere rroJrflpI43aIILII4.

H[soro Ha Kan]r6poBbuHll.tr crIrHaJI e lpaBa lrtrrrrs., o:rroBapflua Ha 7 V npea

u.snoro BpeMe Ha cKaHI{paHe, a reMrleparypara Ha ABl,Irarer.s ce MeHI{ c AecerI4I
or rpa.{yca.

B Aonuara ilacr Ha tfur.6 e rloKa3aHa rpaQl,IKara Ha AIIHaMT{LrHara rpeilrKa
Ha ABprraTeJr.s Ha cKaHupailIaTa aIJTeIla r{Jrr{ BpeMeTo MexAy ABa IIocJIeAoBaTeJIH}I

crpo6Hparqr{ rrMrryJlca, Koero rpq6Ba Aa e 100 ms.
3a aa ce KoHTponupa pa6orara Ha cKaHI,IpaIuH.fi ABI,Irarer, s KI'IA e

rrpeABHAeHa B63MOXHOCT 3a I43MepBaHe Ira napaMeTT,pa a, KofiTo rIoKa3Ba
a6conrornara rpelxKa Ha crpo6upaql{Te I,IMrIyncu, T.e. pa3nl{Kara MexAy
MaKCTTMaJIHOTO I{ MI{HI{MaJTHOTO BpeMe, r{3MepeHo B paMKI{Te Ha eAI{H CKaH.

flolyuenure pe3ynrarl4 or rIpoBeAeHI{Te aealr.cv Ha op6ura rloKa3Bar, qe

cr{creMara P-400 pa6orl{ HopMaJIHo, 6es orrroueHl,Ie or rexHplqecK[Te clr
rrapaMerpr,r u c Heo6xoAkrMaTa roitHocT Ha I{3MepBaHe, Koero B ron.f,Ma cTerIeH

e pe3ynraT Lr oT rrpueTaTa rrpaBlrJrHa vAeonorHs.3apagpa6oTKaTa Ha aBToHoMHaTa

KOHTpoJTHo-r43MepBarenHa alapaTypa.
Cracreprara P-400 w r'eirlnlT a KoHTponHo-I,I3MepBare Irlea anaparyp a ca

pa3pa6oreHr,r cbc cpeAcrBa, orrrycHarkr or MOHT - $o"a ,,f{ayuult v:3clrerBanuIfl,

- HayKI,I 3a 3eVSra".
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Measurernent-controf equiprnent for the
superhighfrequency ning twopolaization
radiometrii system R-400, working on
board of the "Mir" orbital station

Todor Nazarsky, Georgi Kamenov,
Chavdar Levchev, Hristo Prodanov,
Nikolai Bankav

(Summary,)

The paper contains the description of the control-measure-
ment equipment (cME), designed at the Space Research Institute - BAS for the
purpose of controlling the operation of the superhighfrequency twopolarization
radiometric system R-400, constituting a partbr tne ,,priioda,; scientific equip-
merit complex (SEC), working on board of the ,,Mir" orbital station.
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