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Mamu AByKaHaJrHrr $orovrerplr
rro [poeKTr4 "AKTr.rBeH" rr "A[IEKC"

Eotirto Eoilraee

Llucmumym 3a Koci4uuecrcu usc/tedeauua, EAH

B I{enrpann ara ta6oparopr,r.s 3a KocMrrqe cnu v3cre4Balaus,
I4ucruryra 3a KocMr{qecKrr r{3cJreABaHus, u I-{enrpalnata ta6oparopprs. sa
cn6HqeBo-3eMHr{ Bb3Aeitcrsus. lpu BurapcKara ana!\ev,vs, Ha HayKprre ca
pa:pa6orenu peAr,rqa cneKTpoMerprrtrn cr{creMn 3aBurvMkrs.. yJrrpaBr,roneroBlr,a
u nnQpavepBeHu.fl AHana3oH 3a r,r3MepBaHe Ha cta6u orrrlrrrHz eMrrcrrr{ B
fionocQepara [1 u .qp]. Teslr eMvcrrr{ ca cJreAcrBrae or flBrreHvrfl, nporuqaqr4 B

aBpopaJrHara o6tacr, rrpeAI,I3Br{KaHr{ or r{3cr{rrBaHero Ha rrororl}r 3apeAeHr4 rracrvur{
rlo BpeMe Ha MarHr{THu 6ypu, reHepvpaHe vr Avcvnarrkr.fl Ha eJreKTpoMarHr{Tlrr{
BBJIHI{, vro4u$uqupaHe Ha ocHoBHr{Te napaMerpr,r Ha cpeAara ra B pe3ynrar
unren:u-QuqplpaHe Ha ecrecrBeHr{Te orrrr{rrnv eMucprlr. Bcuqru re3r{ rrpoqecu Ha
upeo6pa:ynaHe Ha eHepru.tr BoA-flT 4o fiouocSepHvrr uarnuroc$epHr4 cMyrrleHxrfl
B rrrr{poK cneKTbp Ha eJreKTpoMarHr{THrirTe BbJrH}r.

B rocre4no BpeMe 3a r.r3yqaBaHe Ha cJroxHr{Te $usuuecxn [poqecr4,
lporuqalqu B fiouocSepno-uaruurocSepuara rrJra3Ma, ce [poBexAar r4

eKcrlepvMeHTIr, BKJrrorIBauIr{ aKTr{BHu BT,3AefrcrBr4-f, Bbpxy oKoJIHara rIJra3Ma rf,T

6opaa Ha KocMuqecKu a\apar4 KaKBr{To 6.rxa nponegeHrd rro rrpoeKTr.rre "AKTr,rBeH"
ra "A[IEKC" [2].

B .racrHocr Ia3MepBaHero Ha cna6vre orlTrrqHr{ ev'urcvIkr, IIpeAIT3BLIKaHI4 rf,T

ToBa Bb3Aeftcrsze, cr{HxpoHrro c r{3MepBaHvflTa B Apyrt4 o6nacrrn Ha eJreKTpo-
MAtHIlTHt4fl. CleKTT,p, Ca HeOOXOAHM eJIeMeHT 3A V3g.CIJflBaHeTO Ha Te3U rlpOUeCH.

llgsecrHr,r ca 3Haqrrre.nen 6pofi ypeA[, pa:pa6orenr{ 3a r{3cJreABaHr{-f, rro
ropeuocoilenur npo6reM, JIeTeJTI{ Ha pa3nr{qHl4 KocMHqecru 06errn, ilo pa3nr{irrro
BpeMe r{ c:borBerHo Ha pa3nr{qHo rexHuqecKo HrrBo. Tona ca ypeAr,rre EMOI ao
EMO5 [3], Cnerrr,p 15 u 256 [4],.{rra I u 2 [5], CMn 32 [6], raxro u upra6op CrC
[7] sa npoerr "AIIEKC". Bcu.lru re3r4 ypeAr,r ca crreKTpoMerpr{qHr.r anaparn, irpe3
KoI{To ce Ir3MepBar orrr4qHll eMprcvpt ocHoBHo BT,B BI{II{Mnr u 5ttusxur^ I4iH
Arlana3oH, B H.nKoJrKo cneKTpanHr{ o6nacrr4. Te ca Surcupaluu B 3aBr{cr{Mocr ()T
Bb3rlpl{erara orrrl4qHa cxeMa irpe3 MHoro na 6pofi MexaHr4qHo rrpeBKnroirBaeMr,r
ranrepQepeuunu cSeroSunrpz - MoHoxpoMaropr{, u envH QoronpzenaHrrK -
o6nxnoseHo OEY unu qpe3 r{3rroJr3BaHero Ha 4rlQparquoHHa perxerKa -
nonuxpoMarop H pa3HeceHr{ B npocrpaHcrnoro $oronpr{eMHr{rIr{, rroH_sKora eAuH
KoopAuHarHo iryBcrBr,rreJreH [prreMHr4K - CCI rrkrHvrfl..
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B o6qzs ctryuafi, B Te3r,r ypeAr.r e nocrr{rHara npeAenHa qyBCTBr.rreJrHocr,

TOqHOCT r{ ,4ocrarbqHa cleKTpanHa pa3Aenurer4a Cnoco6uoci 3a cMerKa Ha
3HaqkrreJrHr{ ra6aputu,M,acav KoHCyMarIu.f, Ha eHepr}Ir. B ype4ur euMaLTMeXaHrrKa
3a ylpaBneHue Ha 3arBop r.r snnrpz, Ko.sro e qyBcrBr,rreJrHa KbM yu6pa4uu uycKopeHHt. Ktu negocrarr,Ilrrre Mox€M Aa npwrucmlu ra neo6xoa"*6"riu-o.1
oxJraxAaHe Ha [pueMHvIr\vITe, KaKTo pI BI{coKo 3axpaHBarqo eneKTpl{qecKo
HarrpexeHr{e, B cnyqaure Koraro ce r{3 rroJr3Ba $oronpuerranr,lr oEV B usxou orypeAI'ITe He e peIIIeH Bbnpoc6r c aBroKanu6ponxa r.r KoHrpoJr 

',pa]f'e 
Ha

Harr{Te no-rope eorouerpu, rro3BoJrqBar
AHLI U |OJIeMLI KOCMUqeCKIZ JIeTaTeJIHI{
u, MACA r,r KoHCyMaTII{r Ha eHeprr4, Te He
Kr{ KocMI{qecru o6errr{, KaKBI{To ca
rzon-3 (C2-AII) no rpoeKrvre ,,AKrlrBeH"

exAaHero na SoroverpprrrHr.r H3MepBaHrr.fl or 6op4a
, ts crlcreMa clgtHrIK_cy6cnrrnur, IIo BpeMe Ha
lJla3Mara, HaJroxv paspa6ornaHero Ha lto" ,ul

- Hayv' a 3 a.q aqa : 
". "r, "of#"'ffi #;ffi0"HX1#1'# ffi ia oK orro 3 eMH aralJra3Ma u arvoc$epara.

- Hucxa eHeproKoHcyMar\us,, MaJrKlr ra6apuru rc reuro.
- crnruecrl{Mocr c Bb3MoxHocrHTe Ha paAl{orereMerp'_s ra Ha MaJr:bKKocMuqecKr{ o6exr.
- Toqna [pr'rBpb3Ka rro BpeMe Ha rronyqeuara un0opMarlus [opaAr{rapanenHara pa6ora c Apyru H3MepBarenuu cucre*u ua 6oigi 

"u 
.y6"rr"rlr-rfru

H OCHOBHI{,g CIIbTHHK.

- ,4ocruraue Ha AocrarruHa r,rHsopMarvBHocr H cleKTpaJr Ha pa3lenr4TenHa
cnoco6nocr irDe3 u3MepBaHe Ha H.flxoH iaparrepuu rrufl]flur Ha eMuculfl, B Cny,s.as _016300A n ofsstt A.

- OcnryprBaHe Ha roJrrM AuHaMr{qeH .qr{arra3oH Ha x
HeBb3MoxHocrra 3a yrrpaBneH ue aa npu6opa no BpeMe 

"" o#yrtJ"a*e 
nopa4u

- orle'ra Ha AocroBepHocrra Ha nonyqaBa'ara un$oprraaqus qpe3
neplzoAr4qHa aBTOKaJrr{6ponr<a, orIeHKa Ha paAvaur{oHHt4 urrgeficruu, urp^y
AereKropr.{Te v AP.

Pa:pa6oreH."',T Ha ocHoBara Ha ropeilocoqeHr{Te v3uaKBa'n_f, MarbK
rByKaHarreH sorover:sp @!c (@oroMer:bp AByKaHaneH cy6cnrrnuron) 6e peaiu-
3ilpaH uo 6noxosa exeMa,rrora3aHa ua $nri. onrraqHara ;;;" H_sKopr rapaMerpr4
Ha rr3non3BaHzTe olrrHqHrr eneMeHTV Ca t'oKa3anra Ha $zr. 2. Ha Szr. : " ro*uau'rrurlpr'rHrlr.rrrHara eneKTpr{qecKa cxeMa Ha aHaJrorosara qacr. B crpyxrypHara cxeMaHA ANAPATYPATA CA IPEABITACHI,I TBA KAHATTA 3A CTIEKTPANHI4 I,I3MEPBAH:[1fl U EAPI:HKaHaJr 3a KaqecrBeHa oueHKA,Ha paruarlvoHHara o6craHosKa, pa60requnapanenHo. lloryuanaHara rzn$opMarlr .rr ce Mynrr4[neKcr{pa n 5 z ,ro "a""aHaHaJroroB TeneMerpl{qeH KaHaJI TIOCTIbIIBa B't:eneMerpvtgra Ha KocMzqecKr.{jlHocvreJr. r{pe: 6nonose 7 u 8 nolyueuara_ zH$oprra u4i, 

"" crrHxpoHz3rzrpa c6op4onoro BpeMe, a c:brrlo ta*u rp"s 6nor 9 - y"puu"i., ..rr"purop Ha,roK r4I{3TOqHUK H

xalu6ponra 
IIOA' ce ocurypf,Ba clIHxpOHHa [epI{oAI{qHa

?I:lol: rlr4 BbB Sororraer:rp a ca cvnur\HeBvr Ar4onv croJr-f,Ma urorq. (Doronpuena-Hrrrlrr-Te pa60rxr-nrn Qoroanog.r, p"*", npu HyldnoHATIPEX(EHI{E B1bPXY TXX UO : O V Ii EKBVBAJIEHTHO TOBAPHO CT,NPOTZBNEIII{E
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Our. 1, Ctpyrrypna cxeva na tforoMerbpa

1 - orirnqecra cr{oreMa

2 - ananoros 6nor
3 - tru0pon 6rox

4rl - roraputnruueu npeo6pasyBareJl To(-Harrpexeuue (ranan 1)

4 2 - tor apuruuveu npeo6pasyBaren ro(-Harlpexexue (xauaa 2)

4,3 - npeo6pasynareJr roK-rraflpexenne (raual 3)

5 - uy;rruuercep sa (analoroou) Aall,uu

6 - 6yt}epen ycr'llnalen (usxog rtrr'r renelrerpnrra)
7 - cxeva ga cugxpogu3allur c 6opAonoro npervre

8 - rorlr.recxa cxeMa! ocl{f yptBalqa qI{KJIorpaM ala ua p a6or a

9 - 6ror sa cHHxPoIrHa xallt6Ponxa

10 - rxo4 sa cuuxpon[3allurr ournan DTEN

1 1 : Ir3xoA rrM TeJIeMeTpIItTa IIa C[lrHItKa
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Qraarr,p
L^" :55774
x: 57%
LX: 26L

3 - cnertpooraeJrltreJr .

.,4 - orne4aao
5 - Qtq",qu
6 - aeiqa
7 - 1}unrrp
8 - 4eTexrop
9 -AereKTop paguaqux

10 - xalx6pupaq risroqHux

crreKTpooTAennTen

Qunrtp
I.".: 6300A
x - 600/o

Al, : 30,A. 
-

our. 2. onru'rHara cxeMa 
'n 

rpa([uru, unrocrprpaqx cnexTpannara ft nponycxdrenna cnoco6xocr.
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Pa4.r"We

@lrr, 3. IlpuxqunHa cxeMa Ha auaJrofoBara vacr
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R, : 0 o. Tosu pexuM ua pa6ora ocrrypsBa HeqyBcrBr,rreJrHocr cnp.sMo oKoJrHara
TeMrreparypa, tunefi.Hocr r{ orpoMeH Ar,rHaMr,rqeH p,uanason ua pa60ra.
PealueaquflTa Ha pexr,rMa ce ocbrrlecrBflBa qpe3 npeo6pa:ynaren; ;; -HanpexeHl{e' KoI{To ca paspa6oreHl{ Karo norapLITMrirqHr,r c Uen pa3rlrup.{Barre Ha
ALIHaMI{qHI'Ifl AI'IaIIa3OH rro oTHOIIIeHI{e Ha IIOCTIrrBa[Ir{.s Or SOrOnpzeMHr{Ka TOK,
IIpoIIopqI,IoHaJreH Ha cBeTJ[rHHrr.f, rroToK.

I'IsnorssaHrre SorouppreMHr{rlil n npu6opa ca Spl03 [g] sa o{cl uBpyl2
[9] sa o[c2. llpu pa6ora i ryleo6pasyBarenr.r roK - HanpexeHr{e re ocr4ryp_sBar
AI'IHaMuqeH Ar{ala3oH D : 105 npu manefinocr B paMKure na r%o. flpowti*a,a
AereKTopI'ITe AOBeAe AO [OBI,InaBaHe Ha rrparoBara qyBcrBr{TeJrHocr HaA 2 rrwu.

rlopa4r'r I{3KrIoqI'ITeJIHo crporr{Te rr3r{cKBaH'.f, rro orHorrreHr4e Ha eHeDfo-
KoHcyMaIIlIgra 14 MarKI{.s BXoAeH ToK He 6erue srgN{oxHo u3nonssatteto Hu

:I1y1pr"" no f apv rMLFrHu np eo6p a3yB arerrv Karo Hanpr{ vep 41 27 [ 1 0], ICL g 04 g
[l l J u ce HaJIoxLI paspa6ornaHero Ha cA oeH Jrorapr{rMr{ven npeo6paty"uten to*
- HanpexeHI'Ie Ha AI,IcKperHI{ eJIeMeHTH, Karo ocHoBHo BHr{MaHr{e 6erue o6lpHaro
Ha rroHl{xaB aH e Ha KOH CyMaIIUt r A Lr HA p a3rrrrr p fl B aH e Ha AI{HaM vr1H74 s. My Auarra3 oH
KbM MaJrKrr na 2 6pot o[epaurroH Hu yckrnBa.teJrrr rrrrr
1?q I1ql, g tl2l, rcraputrrauqnu ano.r*r tpu"rr.rop"
AD818 [3] :aluyclrlrBareru LM3OSA 1t21. Z:xoa"o'ro
HanpexeHl4e Ha BceKI{ or npeo6pa3yBarenl,ITe 3aBvrcn or Aecerr{qHu-f, JroraDvrbM
Ha orHorrreHriero Ha BXoAHr,rs ror 1.n (or 4erexropa) xrv onopHu.a 1,"r.

Eou, = rg*oLvt , I,.r =10-6A.
Irn

Axo L" :1,* To %", : 0 V
llpu nc-uro HaMaJIeHI{e Ha BXoAHr,rs ror l0 rrlrr.r r43xoAHoro HalpexeHge ce

l]oKatrBa c 1! raro ce npoMeHs o6rqo n rpaHr,rqr{re Ha A?rflaMulloux 4[ana:oH or
0 ao 5 ! sa nxo4nrr roKoBe or 10-6.uo 10 r'A.

- tluOposusr 6ror e cvHTe3rlp aH Ha H.sKorKo cMos r,rHTerpanHrr cxeprra. B6lora ce ocblrlecrBf,Ba MynrlrlJl€Kcr{paHero Ha naHHr{re, nprrBbp3BaHero r{M K:bM
BXOAHaTa qecrora - cr{rHaJr DTEN or 6op4onar,a reJreMerpufl Ha cy6cnr,rHzra u
CT4HXpOHHO ylpaBJreHr,re na xanr,r6poBKa. Enorrr ocr,rfypf,Ba nepvoAuqHo
BKJIIOqBAHE B III{KbJI Or 8-NPEVCHA HA CJICAHPITE HATIPEXEHI{-f,: 3CMq, 5 ! TAITAI 1,
KaHaJI 2, xalc^at 1, ranal 2, xa:ts'a.I_ panua\vs. selul". Ha BceKrr 256 ;axusa a *inu
ce BKJIIoqBa 3a BpeMe na 2 raxuna III{Kbna onopHlrgr cBernr{HeH LI3TolIHr{K -cBeroArroA' KOHTpOJrr,rpaH qpe3 ynpaBJrreM reHeparop Ha roK. Tona 40nexAa AOlo.gBa Ha
2uetapKaHaJllprrarrart
pa6ora o tffi"";l;##3

AAAEHI,I OCHOBHI{TE XAPAKTEPHCTTIKII HA ABATABAPPIAHTAHA AilAPATYPATA. HA SrAr.5ca [ora3aHpr H.sKorKo ceaHca Ha rrpr4era an$opvraqu_a.
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l. 6rrn ua spenne, o

2. Cnerrpannu xanalu

3, Bpeuena pas4enHTenHa cfloco6nocr, t

4, .(unbvuueu 4uanason, D

5. flparona uyocrBrrreJrHocr

3a 557,7nm (55774)

sa 630,0nm (63004)

6, Koucyuupaua moulnocr, P

7. 3axpaunarqu naupexenu-a, U

8. la$apuru

9. Maba

I o cnonnu rexHI{Ko - eKclJroararluoHHr,r xap aKTep.rr cr}rKr,r

OIC-I "Axruneu" @AC-2"AIIEKC"

30 30

557,7 nm-630,0 nm

100 ms

105

540 R

480 R

120 mW

+10v-5v

126xl26xlb8 mm

0,56 kg

557,? nm-630,0 nm

I 00 lns

105

210 R

180 R

120 mW

+1ov-5v

126x126x168 mm

0,56 kg
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Small two-channel photometers under
the "Aktiven" and "Apex" projects

Boytcho Boytchev

(Summary)

struc
their
terist
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