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Cacrenaa 3a c6op vr BvrgyaJra3arla
Ha TeJreMeTpnqHH AaHHH

Burcmop Mapuuoe, Tuurca fpoe)arLoea,
Optruu lJ,eemrcoe

I4ncmumgm Bd KoctrwLecttu uecaelaauun, EAH

flpz npoeKrr.rpaHero Ha HayqHa anaparypa sa
qecKII II3CJIeABaFlaq ocHoBHo Ii3I4cKBaHe ce qBflBa Ha,rIHrIHeTo Ha KoHTpoJI
MepBareJIFIa anaparypa (KZa;' c [oMoulra Ha Koflro Aa Mo)Ke Aa ce I{sBb
rlpoBepKa Ha pa6orocnoco6nocrra Ha Hayr{Hara anaparypa v !\a ce KoHrpo
nplzeMaHero z orpa6oraaHero Ha KoMaHAHre, noryr{aBaHrz or 6opAa na x

peH e3r4K 3a Mr.rxponpoqecop 6502 c qe"[ no-foJrflnro 6:spso4eftcrene u rbBKa
lIp14 paspa6orKara Ha lporpaMHoro ocvfyprBaHe He ce a3r]oJreear o6prn

qecKllfl aI]apar no BpeMe Ha Ha3eMHrrre aBToHoMHr4 Ir KOMrrJreKCHa IZ3I]I4T
B npoqeca ua c:rs4ananero Ha KI4A sa nprz6opa ,,,[,erexrop Ha e,rer(rp

KI4 no,'Iera" (A3li-2E), pa6oreq B cbcraBa Ha r(oM[./reKca HayqHa a[apary
oopAa I{a craHrllrrr or rHna aBroMarr.rrrHa yHrzBepca,rua op6nra,THa cra
(AyOC). 6e oasoa6oreHa cIIcreM a za c6on , or^i^,rr,rtv'tr .oA.r"ArrprrATn(AVOC)., .-6Sp.aspa6oreua cncreMa sa c6op u ywsyanuza\H-tr HareJreMerp
AaHHr4 (CCBA).

B clcrasa i{ ca exrroqeHri:

- [epcoHaJreH MrlKpOKOMnroTbp ;_- AacKerHo ycrporlcreo;
-- 4UCn,reri;

- KoHrpoJrep;

- IlpofpaMHo ocvrypfBaHe.
fiporpalrnre, rroAAbp)Kaqrz pa6orara Ha CCB[, ca HarrucaHr4 Ha

K6A{ noAlpofpaMr.r Ha MoHHTop a, a 6txa c:b3AaAeHr{ co6crseHlr roAu
HalpLIMep ga rrsqacrBaHe Ha eKpar{a, sa uso6pa3flBaHe Ha AaHHHre, sa vgil
He HOMepa Ha npuel{aHr4f TeJreMerpur{eH KaAr,p r] T. H.

Crauquzre or rnna AyOC ca-o6opyanaHH c ABe re,rreMerpr.rqHu cr4
npeAaBalqrz AaHHare or KoMrrJreKca HayqHa altaparypa. Ilnpsara reJreMerp
clzcreMa e paAr.roreJreMerpvqHa (PTC), HapHqaHa orqe qarHa reJreMerpHqHa
TeMa, KoflTo pa6oru c ocdnrpaspa4en Soplrar Ha AaHHrrre. Bcexu reJreMerp
l<a4np cbA:bpx{a 256 re.neuerpHrrHr4 KaHaIra, pa3rrpeAe,leH:a Ha qerrzpr.r ro]
KoMyraropa no 64 xaua,ta. Bropara rereMerpHirHa cr.rcreMa e 3a rexHuqecKo
IIeqaBaHe Ha ocHoBHnfl arrapar (CTO), pa6oreqa c rocJreAoBareneu $opm
AaHr4re - HanpzMep cz'r,Harra DATA INPUT (DIN) ua Snr. 1.
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OcHoeHare sa4aqv, perrraBaHv
or CCB!,, ca:

1. I4spa6preane Ha cr4HxponM-
Iy,IICLITe Ha ilOIKaJIHIdfl KOMyTaTOp
(CZJIK)u raKroBl4re r.rnrny,rrcra (CLOCK),
neo6xognnan sa pa6orara ua 6"rloxose-
Te 3a npeAaBaHe Ha AaHHlrTe oT TecTBa-
nur npz6op. Toea ce r.reBbprxBa B npo-
IIeCa Ha aBToHoMHIZTe I{SIIUTaHVfl-, A
IIp IZ KOMrrJreKCHrr rZ3rrr4T aHIzfl cI{HXpoI,IM-
rryr'icr{Te xt,rvl npz6opa H KEM CCBA
nocrbrrBar or 6opAa Ha KocMr{rrecKrzfl
anapar;

2. 3anuc Ha rrpverr{re AaHHrz B

6yQep or rraMerra Ha KoMrrrorbpa;
3. Busyanusaulrrr Ha nocrtnBarqz- DrEN

Te AaHHI,r or us6pau rereMerpurreH
KaHaJI eAHOBpeMeHHO Ct,C SaII.UCa HM B
naMeTTa Ha KoMnlOTT,pa;

4. 3anuc Ha AaHHHre B6pxy Ar4c- DIN
Kera nplr seo6xoAunnocT oT rro:HaTa-
rr,rrrHa o6pa6orNa kr aHailLre;

5. Tpanc,rrzpane Ha rrprieMaHr4Te
I\aHHu rro cepueH uHrepSeilc RS 232 

DrN _KbM Apyr[ ycrporicrna: MoAeM, nep-
coHa./reH KOMlrOrr,p v Lp.;

6. BusyanusrzpaHe Ha AaHHrz or

.troa**ffi
;toct(=m

DTEN +

npeAr.rrxHr4 3anLrcld.
flpe4en4eHu ca ABa ocHoBHZ BapHaHT2 na pa6ora na CCBA. lltpaunr or

Tflx e B perxuM Ha aBToHOMHt4 I43rrrzraHutr. B ToSr4 cryrrafi czuxpounnnyJrclrTe Ha
Te"[eMerpHqHI4re cI4cTeMI'I u IipI4SHaIILITe 3a pa6ora Ha sarrrzcBalqoro ycrporlcrno
ce HMIlrvpar or CCBI H ce KoHrpor'Il4pa rflxnoro rrpeMr.rHaBaHe rrpe3 vsrrLrrBaHrttr
npu6op.

Br,e eropzn c,nyuaft nprz6opm e cBTrp3aH B cbcraBa sa o6exra u e Bb3MoxHo
eAI.IHcrBeHo Aa ce KoHrpoJrrdpa pa6orara uy.

Ha eNpana Ha Ardc[Jre,fl ce Ha6ilroAana c.ne4uata rzHqopniaqnfl: npr4eMaHr{Te
AaHHH B aHaJroroB znz qz$poa BlrA, HOMep Ha re,rreMerpr4qHr4tr KaA6p, nprieMaH
B MOMeHTa, us6pauara cKopocr ua pa6ora Ha 3alr4cBarqoro ycrpoftc"eo H zH-
Sopuaqun ea na6ntop,aBaHutr xaHa.n.

I(onrpo,repr,T e MoHTI4paH B eAlrH or c,/'roroBere Ha rrepcoH a1r1Lrfl, MrzKpoKoM-
nlorbp. Heroszsr Br,HrrreH Br,rA e rroKasau ua Sur. 2. llpuuuu nHara eJreKTpHqecKa
cxeMa Ha KoHrpo"lepa e AaAeHa n [5] , Tofi e [peAHa3HarIeH 3a Bp:bsKa MexAy
KoMrrrorbpa ri rr3rrr4TB'aH4n nph6op-r e c:bcraBeH or cJre,4Hprre 6,rbxoee:

- aApeceH ,ueuuSparop;

- npofpaMrapyeM rarZuepeH MoAyJr;
znrepQertceH aAarrop (ACIA);
Ha BXOAHO-I4SXOAHI4 CtirHaJrH.

Ao c "o"T:ff+::i ^'5ffi""1""i#;r,:JftT,"";,:6%9il4crplrre Ha nporpaMr{pyeMHf rarll,repeH MoAyJr 8253 ce aApecapar or cx00 lo
Cx06.

^_^IlpglpjMlzpyeMuflr. 
rafnaepen Mo,4yJr pa6orz c ABere reJreMerpr{qHH cr{creMr.r

PTC u cro. rlpz pa6ora c PTc rort $opvrupa cr.rHxpolrvrny.rtcrre cvnK14 Bpe-
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@nr. 2. Brnu;er Br4A Ha r(oHTfor'repa

MeHaTa Fra [poqrzTarre Fra AaT.IFIH're, rocrib|IBarrlH r{],M PTC. Bperr,reTo 7'3a
6upaHe Ha AaAenr4fl KaHaJr ce olpeAerq no +opn4yrara

T (n)-(n+0,5) + ,

K:bAero n e HoMepr,T Ita KaHa,rl a, F 
-qecrorara 

Ha cLIHXpoatvrryngnru,
TO B 3aB14Cr4MOC',f Or Cr(OpOCTra Ha 3air14c ]ra sallrrcBauloTo ys'fp6lzcrno lla

.F:100 Hz npu 3AlI-1,
F:12,5 Hz npra 3All-2,
F:3,725 Hz npu 3An-3. 

I

IIpu pa6ora c:sc CTO raftveptr uspa6orna c[rr]adr 3a pasperxenrze ualnpe-
AAB

685
oop
cLrpaHV xaro Cx10 u Cxii.

po-

IA)
rpa-

nA-

E,rontr ga 6opMripaHe rra BXoAFrr4Te
14 I43xoIHr,r cr4rHarrr. Trrxlrara Sopir,ra e

A4pecuara rJJr4Ha 14 rrruuara r\aHHu Lra
sa tr4C 555An5 w 74L5245.

Pasnpe4e.neHaero Fra aApecHoro rrpocrpancrBo 14 aApecr.rre r-ra BXoAr:
xoAHHre ycrpoficrea Ha Kourpo,'repa Ha CCBA e rroKasano uara6n. I vt ra(
Or rqx ce BLI)KAa , r{e e oczrypeH o6eM IIaMeT B pasMep na 16 rrz.lo6atna s

JIoKaJreH KoMyrarop or PTC w 30 6afira Ha BCeKa Ka.u,:bp no CTO, npeAHasu
sa npu6opa AOII-2E. Houepara r4M ca or 132 to 140 rz or 155 ao 157. Bpervr

a 14 3 xoAHr.ire crzrFr ad'r 14 Qop Mr4p a B)qoAr{a
rroKa3aHa na Qnr. I

KoMnrolbpa ca 6ycpepapaHrz c rro

?I3-
, L.

uy-
Sep sa AaHH:a. B Hero ce 3a[r4 cBar AaHHr.rre or ABaHaAecer TM-xan alra r].a B14

qCHI,I

3a
3arr6JrBaHe ua 6y$epa B pa3/'ruqrlr4Te pelKr4Mrz e roKasar{o sra6n.3. CneA s NAJI-
BaHero Ha 6yQepa ce r43B:bprrrBa 3a.rrr4c Ha Aar:rr{r4Te B:bpx)/ Ar.rcKera, or Ko TC

rfaMorar ga 6ryar Bt,3[por{sBe>r<Aatn, o6pa6oreaHrr H aHalrv.supaHu. flpe4n
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MONITOR

C unrepnperarop

Ey(lep :a lasnn (16 K)

Ipa$nuna crpaurrrla

I AOJIEIIa I
Paenpedeaeuue ua adpecaomo npocmpalcmso

Ta6nuua 2

Pasnpedeteuue ua aDpecuomo npocmtr)aHcftlro sa n.aKor)
c xo dnu I u s x o du u y cmp o itc meo$FFFF

$F800

$D000

$c000

$9600

$8000

$4000

$2000

Bxo4no /usxo.qrlo ycrpoitcroo

T a6luqa 3

Bpeue sa 3anbltnaHe ua 5y$epa

e Bb3MO)KHOCT rrp14 )KeJiar{r4e Ha eKcnepr4MeHTaTOpa TO3r.i eTa[ Aa 6\Ie urHopLrpaH
14 rrpl{eMaHr4re AaHHrz Aa ce Brz3yailvsvpaT HeilpeKr,cHaTo Br,pxy eKpaHa Ha Avrc-
II JIEfl,

CCBI Mox(e ro nporpaMeH rrbr Aa 6r4e NoH$tr rypupaHa Ba pa6ora c rpor{3-
BoJreH 6por? renemerpHqHu ]KaTa[rv (n*u*:256) n l]pu Heo6xoAr.iMocr rrosBoJrflBa
pa6ora c pa3rxr4peHHe Ha olepar?rBHara rraMer Ha KoM[rorbpa,

Onzcasara B crarrr.flra crcreMa sa c6op kr Bru^syalrngaqlrr Ha reileMerpHqHll
AaHHV e pa3pa6orera 14 a3pa6oreHa B I,IKIA-EAH. Tagu cucrenra HaMeprr npr.ro-
)KeHLIe B cbcraBa Ha KZA Kr,M npn6op AO|I-2E, Kofiro or 18. XIL 199l r.
Qyuxquonupa Ha oKo,rro3eMHa op6r4ra Ha 6opAa Ha AyOC-3-A[-ZK, B npoqeca
Ha HacrporlKaTa, aBToHoMHIzre H KoMtl'ieKcHare l43rilrra]HLrF- Ha,rrerare"rrHl{Te 06-
pa3ur{ Ha rrp}I6op AOfl-2E rs rroKa3a BrzcoKa HaAexAHocr n yAo6crBo trpupa6ora.
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flporpalrupyeu rafivrepen uogya

PerNcrrp sa AaHHu

Perncrsp ylpaBJrrBaul

AcuHXpoHeH cepuell allanrop
Peracrr,p 3a AaHHil
Perzcrrp yflpaBJrrrBau{

Perucrlp 4alruu or PTC

gCxl I
$Cx10

Perucrrp cbcroflHue na PTC
(3AfI, nouep na na6nro4anarrr.u
rauan)

$Cx14
gCxlB



,Ilzreparypa
1. Texuuqecr^o9_9egaH,4g Ha nprz6ope AOn2-E l,'rq r.rsMepeHr.rn oreKrprzrrecrux noneri

AllSKC), 1989 r.
2. flporpa-ruy_a np-oBeAeur.rrr HayqHbrx aKcnepr4MeHroB npoeKra An3KC na KA AV

I4K, 1991 r.
Texuuqecx_oe pyKoBoAcrBo AJrfi gKcnepuMeHraropoB no

CTO a.rrs rexurrqecKoro o6ecne.ienzn KoMnJieKca
AYOC, Eysaneln, 1985 r.

HCtIOtIt,3OBaHLirc CIICTeMbI
nayuHoft a[[aparypbr Ha cr

An-

DCS.
HIII-1II

4. OcuosHrte texnuq6cxue xapaKTeplrcraxu asrouaruqecxofi yHilBepcaJrr,Hofi op6rz
crauqr,ru AVOC u rexHl.rqecKr,re rDe6osagzs vcraHaBJrr{BaenroIl Ha nerl ua
arraparypbr, AH CCCP, I'lHTEP(O( OC, tgSZ r.annaparypbr, AH CCCP, l4HTEp(O( OC, 1982 f .

A,rr6ou cxeM npr.r6oDa L?I1-2E u KtrlA. I4KA-bAH. 11npu6opa I?n-2F' u I(trIA, I4KA-bAH, 1991 r.

Ilocn'onutta na 15. VIL I

Telemetric data acquisition and visualisatio
system

Victor Marinoa, Tinka Grozdanoaa, Orlin T

(Summary)

Herewith is described adala gathering and visualiz
system for processing of telemetric pre-flight test data of equipment for

HOIZ

Hori

5.

syslem ror processlng oI telemetrlc pre-Illgnt test data oI equlpment lor
arch experiments, mounted on orbital stations type AUOS (Automatic U.
rsal Orbital Station). The system is developed in the Space Research i
tute - BAS and is integrated in the Control Test Equipment of DE
electric field detector, operating on board the AUOS-G-AP:IC in Earth c

The system is used for tuning, autonomous and complex tests of DE
flight equipment.
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