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Er,nfapcxa.axa4buur Ha HayKHre. Bulgariart Academy of
Aepoxocl,ruuecxu lr3cJieAtsaslls n Er,lrapux, B, Aerospace
CoQur. 1991 Sofia

Sciences
i
Kesearcn ln, IJuigarla,

i

Cr.tnepreTnqeH' aHailHg Ha, rplrpoAara
Ha cJrbHqeBo-3eMHI4Te Bp.b3Ktr

,4. f. fo"ter, n. LI. Heuoacrcu

LIuc rnumy m sa Koc Jnu.te ct(u usc,,rcda auu n, E AH

Teoper.uunoto H er{cnepHMeHTaJrHoro lrdyvanane Ha c,rr.bH-
rteBo-seMHnre Bp6sKr,t (C3B), ocBeH qe [peAcTaBnfiBa HayrreH r{Hrepec e H or
IIpaKTLrqeCKa rroJISa.3a OCGUIeCTBflBaHe Ha paAr{Otspb3KHTe, 3a CI{HO[THKaTa, KOC-
MoHaBTI{Kara H BHcorrHHHara aBHaqHrI, 6aouereopoJrorfisra H T. H. B cucreuara
C.rrtnqe-3eMq c.rlqecrByBar cJIeAHHre noAcacrelaz: C.nrnqe ciaxrt,tena o6nacru;

po @epa, arnrocQepa,xu-
ep C3B ca cBbpaaHr c
u [2]' or Halla'Ioro Ha

. o araHe Ha crarr{crnqec*ule ueroAn [3] a
BpGsKr.r Melr(Ay repvsr{paqf
ouaruurHara u/ ?KTr{BHocr,:

3a KaqecTBeHo HStCHtBaHe
BbBe)KAaT IoJryeMrrHpHqHr{ nflpaMeTpn, r,r3pa3rr-

BauIIr KoHKperHI{ Bp'b3Krr MexAy BeJrr{qKHLr, Kolrro xapaKTepn,glnpar cnoricrnara.
Ha Hsrot Or ue6poenuTe rroAcacreMu. t{ecto Te3H BeJrHqaHH c4 Qynrqlrn Ha Hrr-
KaK6B 'O6u1 UapaUetrp, roiiro o6ycaaer ,,Brl_coxarau KopeJlanr4BHocr Ha rro,/r5r:
eMrlrpHrrHnre napaMerpa. Bse Quearara na C3B e AoKasaHol ctulecrnyBaHerq
Ha Mno)KecTBo Kopenaquu - MexAy napaMerpare Ha cfltHqeBvf B.nr6p H eJIeK-
TpoMafHETHaTa aKTIIBHOCI,,npoffBflBaula ce KaTo Hr.rcKoqecToTHa MaTHItTHIt Ba-

P.J,t-1tl1H.; MexAy ceKropHara crpyl(typa Ha MexAyrIJIaHerHoro .MarHHrHo no./re.
(lvIMII/.u uflKou KJrr.rMaroJrofnrrHg fipoqecH v r. n. Her<a noAqepraeM, qe c-blrlef
crByBaHero na o6oco6ega floAcncreMl,r B cacreMara Cntuqe --1.3eMn,. K.bAe.To
fipoqecuTe B eAHa [oAcllcreMa B.rrbpBo rpn6.nuxenre ca HeBaBhcHMrr ror npo!
IICCITTC.B APYTA-.IIOACHCTEMA, HE NOSBOJIRBA AA CE MOAEJII,IPII .C3B B TCPMHi
yI{Te Ha o6uqafisare reoperuKo-MareMarrrr.rHr,r MeroAH. Hanpurvrep nsanuo4efi-,
crBuero Ha cJrGHqeBnfl Bflr'bp c MafHHToc$epara Ha 3eunra , ce o[HcBa c Ma-
rHEroxHApoAIrHaMHqHH (MXA) ypaBHeHnfl, uannlrrocQepHara nJra3Ma - c KHHe-,
rHqeH MeroA, B3aHMOAefiCreHero lr c fiouocsepara - c eAHoqacrHgHo oflHCflFra€;,
eganluoAefrcrBnero na rionocfepara c Heyrpa/rnara arruocSep4 -- c ypaBH€HH€ro:
Ha HaBHe - Crorc. OxpyuHnaaHero Ha iucreuate ypaBHeHr,rfl,1rpe3 BbBexAaHe



Ha HOBH qJIeHOBe LI BpbSKH FOEI4 LO Te)ItKH HSIII,ICJII,ITe.rrH
npH onpeAeJrgHe Ha HalraIHr,ITe u Ha rpaHnr{H[Te ycJI
ralrEu peSyJrTarn ca HeAocTaT'bqrr14 H nporr.rBopeqr.rBr.t.

Or ocHoeen HHrepec e H3crreABaHero Ha MexaHr{gM

SaAa!{u
Hqxou

THEBHA-

HI.ICKOIXH.
IIACT HA

r.r rpyArrocrH
eKcrrepHYgir-

ilo-
eTo

IIo-
I]o-

HA

aTa
HC-
'Ha

npexBbpJrrrHe Ha eHeprfifl rlpH crbHqeBr4 epyflqua K6M
KOTO npOCrpaHCrBO OKOflO 3eirasra.

67I

@ur.1. Crpyrrypa Ha ruarHurocrfepara ua 3elmr
1 -mautuni 2 -xacn;3 - rpaHuuen c,trofi orx
ra crpaHa; 4 -- cnt,H.res BflTtp; 5 - srHtrrHa [.ra

)-j

-\4

Ir paAuaquoHeH norc; 6 - oza'n ua iro;rrpu
urocQepa
ctlflHufii
ITJIA3MEH7 

- 
nnasNrocSepa; B- paAHarIr4oHeH rrorc; I -cttoii; 10 - oilalrlKa Ha MarHr.rroc$epara; 1I 

-pI4HHa rpaHr.rvna o6,nacr; ,12 - eNcoKour4pr.rHHa
onauKara Ha llarnuroc$epara

B crarnqra e HanDaBeH onrlT lla ce rigno/rsBar HoBH I,IAEH; KOHTO'6H)iA
MOIHAJIH 3A MATEMATHIICCKO ONfiCAHHE HA MAIHI4TOC4CPA (Qur. 1). Buu

HA AKTUBCH

),' r<orito peiy
TOK IIO I{CTHATA

TIJIOCKOCTTA HA
nyHoIIIHt4g MepVAHaH OT Br.rCOqrZHa HeKOJTKOCTOTT{H KrrJrOr

JIyHara e or ctrqaff nopr{Abx. flsaHnsr HaAnbxeH ro OT MATHH
Aoo

e HacoqeHo KbM Hefi nopaAn ToBa, r{e Tfl IiSnbJrHgBa
(cnopea AocerarrrHr.rre HscneABaHHrr npeAzMHo eAHo
eHepruriHlrfl rroror or Crr'Hqero KbM 3eusra. Cyuapu
BcpxHocr Ha MarHaroctpepara e -10?A, [,bJrHr4flr roK

cMlrbnla' -KTypn, r(oHTo

Karo ca HsnoJrsBaHH r.rAen or cuHepreruKara I4l, cTaTrrflTa ce
AHAJIIIS HA HSKOI' THTII,ITIHH LI C KJITqOBO SHAqEHI{C II U"B MA
H TSXHOTO Bar.rMOAefiCTBUe. oTqATa Ce SHaqeHr{eTO Har
reMnre rrapaMerprz '. Qyi{Krlr4ff Ha paanpeAeJreHr.re Ha

BGTperxHH 3a IIOA

n fiouocQepara npn cnoKofiHr.r ycJroB{.tff e 0,7 .100A, a
Crofrsocrra My ce onpeAers or KoHqeHrpr.rpaHero .Ha

AI'IHaMHqHo paBHoBeCHe H OT Bb3HLlKHaJIuTe CbCTOflHHfl
sane (Sur. 2).

MafHr.rTHoTo rroJre, cneKTpaJrHO paSnpeAe/reHHer Ha
H Ha BbHITTHH napaMeTpH .- KOMnOHeHTH Ha MelI(Ay
!I SaKOHa 3a r.t3MeHeHHeTO r.IM, CKOpOCT H rIJrsTrrOCT
CrpyxrypapaHe Mox(e Aa ce rpeAusBur(a ulunu usueuu

or eAHa crpyKrypa B Apyfa np?r SarrasBaHe Ha creneHr
3a HfKor4 rracTn Ha MaIHHTOCoepaTa TaKOBa

HeHrara Ha MMII (Br). 2. CtqeraeaHe BJrHflHHero Ha Hff
H3MeHeHLre Ha flpl,rHqr.rnaTe Ha noAqHHeH[e MexAy TflX

HCTOBOTO

I,IUHTE, 'BCKTO

An: 1, Veenn
6por Ha yrrpaB/rffBarrlr.rre napaMerpn) Koero BoAH Ao r4HaBaHe fla cHc

O MAIHIJTHO one
HA 'CNbHqCBH'I'B

Ha riinurHo
aqeHri'e'dua' v-xot

napaMeTT,pa
HarrPHMep Bnr,rffH

THI,ITHUTE, iil

aTa
e.4-
IIo:

t

106A.



Ti^ij.?.tT:1a_HeycroriqnBocra H rra sapeA:T :1.1r,{H B6pxy o6paoyBaHero Ha
ABoHHI'| c"loeBe H BlruflHveTo Ha TeSla cJIoeBe Bbpxy Konseiqzgra Ha rlJragMaTa
r'r, Bbpxy Ar'rHaMHKara Ha r{pynuoM aula6nlra e"ep.iro6o,te" t5; 

-6]. 
3. Aocrarase ua

0
/ ffiz NjJ

Orar.2. Toxosa ctrcreMa n uarHurocQepara npu HucKa MarHr,iT_

cQepara; 2-roxone, r.t3.rarranlr
qpTqTo no,,I'IpHocT ce MeHfi, B Sar

BACI.IMOCT OT OpueHTaIILIrTa Ha MafllaTHoTO nOJIe; IUI4pOKI.I
crpe,'rxpr : ToKots c,rorl, r<ortro reqe ro MarHrironay3ara tor Ba-
naA Ha U3TOK; TtbHKl.I CTpe,tI(o' _ TOKOBa ClrCTeI,ra 

''O 
CLIJIOBLTTe

JrLtHHt4 Ha MafHr.lrHoro no,Te Ha 3elagra; HaAr,IbxtHllTe ro^Otsc B
OBAJIA HA NOJI'IPI'I}ITE CHflHU'I CA TPCACTABCHI B I,IIIBAPI{A}IT[IA(lNV) xoop4rzHarHa cr.rcreMa O-,^{Li-

KpHTr'rqHa crofiHocr (rzrrepnan) Ha yrpaBr'rflBaulrrre napaMerpH, IIpH Kosro cHc-
TeMara.MoH{e Aa apgMllHe npoHgBoJrHo B eAFro or HflKoJrKo BGgMoxHH cl,cro-
flHarr. Hanpr.rMep raKbB rapaMerbp e napaMerbpar ua Axaco@y

e:V",uBozLz sina (0/2), 1

0-

KGACTO

Jarctg (l BnlB" | ) np" B")0,
In-arctg (l BnlB,l) np" 8"10.



HeTHOTO. MaTHLITHO nOJIe B cJIbHqeBa KoopAI4HaTHa an L e

oT 3eMflTa AO MalHHTonay3ara, It3MepeHo no JIHHITflTa

npeAcraBnflBar npoqecl{Te B fpaHVqHI'ITe o6racTI'I -- Mar

poiruHHnrl [paHHrIeH CItOi4, AanerlHara onauKa' Kacra

Tyr Z;o,:e cl(opocrra Ha cJltHqeBnfl BflT'rpj .Bo-ro
.n6"te ni 3er,tsra Ha MarHl,ITonaysara i 81, B, ca KoM

BI4)I(AA TIPOMflHATA IIA B.III{'IHHCTO HA EAI'IH I1NIZ. APYI NA

cMrHa Ha npeo6.rlaAaBatrlldre rvrexauueurE. [5].
flpe4.naraurznr noAxoA e: cpeAara (n.rrasrtla) ce oruc

peHql{anHI{ ypaBHeHl{fl c orquraHe Ha Qlyrtyaqaure
flrpno ofipeAeJlrt\{e ycroftunenre perueHlrfl H cflopeA
Merpfi Q* i:1 +2. flo'tyqeHara cacreMa nI'IHeaJIH3Hp

HATA HA MATHU

HTNTC HA M€}I{

pec
aTonaySaTa, H

Qnr. 1). Tau sc ce
MeT'Lp H TA

e roeQnquenr: flean-
r.rMafnHepHaTa - pa3-
.rrnn); Fu ca cn.riu Ha.aL.'..),.ts-_

Ha eHeprl,Ifl,
peAeneHH oKOJIO KpH-

Merp[ qr, i:l+n. nr.rHeaJrH3Hpa

rroJryqaBaMe 3a HflKoLr or rtlx neyctoftuunH petlleHl'Ifl, T.

JTffBaIIII{Te napaMerpH H rIpl,IHtlI'IIlhTe Ha noAqHHeHI',Ie.

KprjilrirHure ToqKLI B peIIJeHI'Ifra, Ha p?3JInqHI'ITe B'b3

HrzKBaHero Ha xaorl4qHu cbcroflHHfl. Onzcagueto sa
B63MOXHOCT Ha Me3OCKOnHqHO HI'IBO' HO CbC SanaSBaHe

r{3cJIeABaHe Ha B'bSHI,I{Ha/IHTe MaKpocKolHIIHI',I CTpyKT

ABEXeHHTI, Ha co6cteeHlzre HM rlecrorll H Ha rflxHara
KJI()qBAHC HA

(1)

K'bAero

Sarr.rxBalql,ITe peuleHl'Ifl noilyrlaBaMe ypa
c)u

# :Cu(v, u)-l Dl,V2ttp* F y(i), p: 1

up xaparrepusupa Syurqun, KoflTo oIIHcBa ABaxe

Sasoe-oro npoctpanireo; 
-Ou 

ca senuseftnn @yuruun; D
Hara My crofisocr xapaKTepI4supa 4n@yeuoneu npoqec,
[pocrpaHeHne Ha HMTIyJIc (uanpuuep eJIeKrpoMarHI4rHI'I ]

eganrvroAejtcrBne Me)r(Ay cncreMaTa 14 BGHTITHHfi pe3epBoa

Heearuxealqlzre perleHl'Iff Ha ypaBHeHue (1) ca .pa:
TVI.qHW TOqKIZ B TeCHU CneKTpanHI,I I'IHTepBaJlR' KaTo Qny
BarrIr.ITe IIapaMeTpIz B ctoTBeTHIdTe TotIKlI npeAIl3BHKBaT

Bara rpaeKTopl,Is Ha cllcreMara. I'pauuunnre I'i HaqaJI

onpeAenflT or KoHKperuara SneuuecKa 3aAaqa, Ho c'b
qrznrr, Ha KoI4To re tpn6na Aa orroBaplr:

zu(s)=0 . jffo(O :g 
' 

ur(x):uu@+ L); ll a ll

Cera ule [peAcraBI,IM no-loApo6uo HrKo,/IKo npoq
npeAloJlaraMer qe cnoMeHarI'ITe I'IAen ca BaJIfiAHI'I. Tprt

CJI'b-HqeBInfi BflT'bp' r. e. KoHBeKIIHflTa Ce sBflBa npl4 Oa'

eHepflrfi oT cJlbHrIeBHf BffTbp [l .4,IiCHnaIII{fiTa L',I 3! C

rpnine ulunu npu npoqecl{re Ha npuc'ber,HHseaue' AeH
uarHnrocSepara ce oflucBa c ypaBHeHHe or BHAa:

*J# : e 
" 

(E t- aos( B o) - f (e 
"*,

Ya[uure Ha yrp4Bnfl-
rQypxauuu nln Qaeo-'e ycroBnfi sa (|) ce
ByBar ocHoBHfi 4plIH-

3alaqara ctltlecrBeHo ce ycfloxHqBa, aKo F, sasucn uu [4].

C( "o, x+@

HpaHeTo Ha

CTKA HA

H nprrMepa, 3a

Aa or6enexnM,
o

ga

Bp'bsKara MexAy resH rlpoqecfi uMa Qopvry.ln, n r.r caMo qpe3

Ha HHAylt
uarHurocQepa

(2)



KbAeTO rsw e eHeprr.rffTa Ha B3ar4MoAeftcTBHe Ha cJrbHqeBr.tf,
cQepara. I4_u,uyur.rpaHoro noJre .E uoxe aa ce 4eQaHHpa c
reurlnanu @ .n V flo.cnqAHrzs HaqflH:

,, . f.::-Yta,Ex:'#, t*vJ:

1

P._l u2;,1,:

65" 75" 85'

A,= -,? P",-]9
09 15

B" <o

-,I

18

4,'tto

8" rtO

06
tz

'' o;r'rrd

:'I
I

'ob

65" 75'
: ,11

@ur.3. MoAe;r . na KoHBeKrrHflTa B,r,B, Br.rcoKorrltrpu4uara
AHeBHa fioHoc$epa s lxoopAfinarria er4cren4a O-MLT
a 

- 
B 3aBucr.iMocr or 8, na MMII; fi ::i g2914g14nrocr or .8,

H B, rra MMII

:i:i.: : .r.: i:;: I '-. ,1,, .i- : r, , i,i irr . ,,f l

l{6tigTb E'i v Etr €akoMfloHeHrflre My,,,cGdrBC'tHo neprreH,el{RJrnrtpHr{ rr,.ycro;
peAHri Ha .MarntiTRoto nofierrHa 3eu'sia Bo,, Et Ahsd rroneufimannlln uaA;npeg
MarHr{rocoepara, xoftro e or nopsAbKa Ha 50j00 kv, a E, de ssqsa ,t$r+rrtinn
Ha HaAIGXHI{Te TOKOBe /u, T. e. t, ,i ,,;r

rr ' r%Y 
-'g,,:70d, 't '

.65: 75"-8s" ,JJ.V



Onr.4. Vlsonuuuu Ha noreHqllaJIa (kV ) ua KoHBeKTIzB

rroJre B r;rHBaprraHrHa roopAlrnatua cI.icTeMa (D-MLT
a -in*0 n'pn ur"pruuro ti;>58'; 6 - iil:O s o6nacrra

I{ BbSHI,IKBa B ,,3OHtiTe I-|a Ir3qeSBaHe(( Ha

fiour,rsaqus). Bplerata MelI(Ay (D H e.* ce

sapnAnre (o6;r

.u,trcHnarlHflTa Ha tsw B MarH[Toc$epara. clulecrnyqar
AHCr.InaIIHfl. Hera upueueu

(4) O-/ (er*, Fo;), .:,

KbAeTo Fo/ CO BbTpeHHI'lTe [apaMeTpH Ha

,rr,llc14IIaqrIflTa. Taxa nonyl{aBaMe Bropara

(5)

oTo ed'IeKTpuqHo

-(69"

C HCAOCTATEqHA

a Me)r(ry + "
onpeAenF or

cHcreMara,

}IqHH MCXAHHSMH HA

MexaHHSMr, HTpaFUILI
gra er, KogTo ce opBo-

3ra B6pxy nJlasqara.
lHMa sa cBIlBaHe Ha

Qu.nauenraqunrfl ua
ce ofincBa cbc c[e,(-

yqeHltero (neYcr!ftu6:

BpbSKa

aena n (2).
ITpuctedut+nlaHe, To e Qynrunr Ha AI'IcHnarIl

rpnrepHa poJIfl B AuItaMHKara Ha Mari'IHroctlepara. Enep

6ox4ana npu nplrcbeAuHflBaHero, Ce I'Ispa3XoABa 3a pi

ToeH npoqec npoAbn)I(aBa, AoKaro eHeprl'IflTa t/n, Heo6x

nJraoMara, HaABHIITu euepruf,Ta, Koqro ce ocso6oxAaBa n
roKoBere (Sur. 5). !,auaunxara Ha npncbeAltusbaHero
HaTa cucTeMa ypaBHeHuf :

0:g(,/r, Ay)- aAr,,

#:fljt, Y, As)'

KGAero 4, e eexropHl.IflT noreHlrl{an Ha MatHHTHoro
npe3,HeyTp?JIH4ff.:CJloft, Bplerata MexAy er'u 41 ce

Ha rrtpBoro ypanHeHlle (5).'3a no-qararburHllfl rlpeHoc"

BpbSKara :

(6) i',:E(it, Ay)- l'A;.
Togn ror oflpeAenfl Al,Icnflaqlrflra Ha -eHepnunra Ha c
Bocrra Bbrpe B MafHl{roctlepard).



Eruepzemu,+H,u Hu\d. vpanneuunra (5) ca qacreH cnyuafi, Ha cucreMa, o

Barua AHHaM H Kara B peaKrrB H o'4uQyenounll.,Tgynryl " 1_ ? olu_t]4"_1 :1
npocrpaHeHr.rero Ha I{MnyrIcH ' no.u6$eurel [8]. "Elue $asoe-oro_ 1p9_tlp3-T:t1:
cr,ICTeMaTa BaTBopeHa tpler<ropr.rn, KolTo rttiliaia upee oco6el{a rotlKa rl{r

JI
r+

,:'l'l

/rl

S



M#: n+ B (u, u) ,

x'bAeJo L, M ca .nuuefisu o[eparopn; B e ue.tnu-efina S
_- Peureulr na (7) ca SyHr<inuri <p(u,/), rouro rpu t HpaHo ,/ Ce Hap4rraT

BoJrHr4 z. B clrfqas
cBe)r(,u,a lo peuralaHe

Ha cxcreMam (2) c6c cne,AHoro peureHue B eKBuBaJreHT paBHHHa:

(B)
dx- |

; : ; F"XBol 83, F,t: € oVo(s.,", F")-.F*V
du^..

-ma -+:-,
KaAeTo po e MarfrrireH MoMeHT.

ABr{xeHile. B o6u1nn c;ryurifi q(u, t) be HscaeAsar npu nj
Ha Mafnnroc$e_pHara KoHBeKqr,rfl r{3cne,[BaHero Ha (i) cd

Tyr n.lusar flapaMerpr{, KgplTo xapaxrepr{3r{par eneplr,.. Trfi Karo s,.(r,(ir* [10], eciecrseHo e Aa He
BJILISHUe, T. e. B IOCOKa Kt|M IO-BLICOKI eHepreTr.tqHlt
Aa ce HarrH[re cJreAHaTa cHHepreTHrtHa cLIcTeMa OT ypa

(e)
doint
-if :J (ei, Iti, 11ia1, uig), j:1, 2,

/ e_I{HAeKc sa n4eHrn0uqupaHe Ha nocdrreAoBarenflu ei=I -- c"IbHqeB nnrrf Lsw), 7:2 - npucr.a""g"r"i
9leRna KoHBeKqHn (m). d n6:"ira irpr"u'Ha (9) 

"rrru".HJIH ToKoBe, KaKTo cl6,\va:-ur-jr_ HanpeqeH ToK, lls+I)U*.-il) - HeyrpaneH Bflrbp, . .

UqeBHAHo cra6a,rHocrra Ha crpyriypara, onucaHa
KaKTo ua sefrgrre lapaMerpr{, rara H Ha BHeceHara B HeJ6i€1. Cauo npn roBa ycnoBr{e crpyKrypara npeAcraBJrs
cncreMa u ueycroriuiBocrr4Te B Hefl ce 

-onpeneJrflr or I

KHre napaMerpx. fluuoro peilrenue Ha cacreuara (9)
['bpBo cfieK.TpaJrHaTa 3aAaqa Ba r-lflnoTo MHoxecTBo 6/,'AarlaBocrnre (6u@ypraunnre) sa BcsKa crpyKrypa H Aa c
Horo ra noBeAeHHe. CroxacrnqHocrra riu ABnxeHr{sra B
ce onpeAeJrs or csoricrBara Ha cr.rcreMaTa, Ho HeBHHaTH H
BerHoro eHeprHriHo nnao [1. 1]. Toen Hgso4 rrosBonrBa .[
MaHHeTO CH Bbpxy MaJTKHTe [apaMeTpH 67, irt{HTo
crBeHr.r ga onpeAennne na..SaeoBr.rre_ rpaeKTopr.rw,. onucBa
caHaTa cxeMa cbIrIecTByBa,ilIt4rIT KaCKaAeH npeHoc Ha
SeMHaTa IoBRpXHOCT U Bnr.rflHHero My Brpxy qoBeKa o
loAquHeHocr Ha KoMnoHeHTure Ha cr,IcTeMara Caruqe _qe
KJIOqBAME B./IHSHHETO C IAJIAKTI]qCH H HSBbHIATAKTNqCH Ii

qeHrlq, KOeTo Moxe Aa [poMeHH HaKJroHa Ha ocTa Ha

HKIUIfl.

Ta Ha KpbroBr.tff ToK

TBCTHHTE ABH)fiCI{}Ifl

- lioues 4pefi@,,,. .,

ce orqnra o6DarHoro
CreAosarennb uoxe

pt'eTI,IrtHH CTDVKTVDIT .
r J ___J I._- ,

r), /-J-MarHHTo-

CATA HA HAAC)KACH EKCTICPIilMCHTANCH MATCPI,IAfl U CTUI
ToBa^cBpbxycflolxHeHa KaprHHa Ha s3aHMoAeficreHqra,

B nocoseHara no4pej16a n"r"p".-npeAcraBJrflBa pe4yB
HoaKTHBHr,r ( I ), eneprerurrHorracnBHrz 

1 2);' euepf erfl rrnooroop
HooarBopeHn o6aacrn (4). I'ona pa3AensHe:olr€BuAHo € VC
BH,(Hara oSycnoneuocr Ha rpynupaHe Ha o6.rracrure (t) _j 

aoT nocJIeAHaTa rpyna cblrlecTByBaT HSTOrfHfirln ,Ha eHeprHg,'
Aa ce yflpaBJrffBa, MaKap H B receH rrHTepBan. Dpurrrep: lt
racrpoSa"rrno BynKaHHqHo napurBaHe npax flpoMeHfi all
HeHue Ha o6qara arnrocQegrna qnpxyaau"o r.r KpynHoMa

AOTO,

Hr,rsr npl{ ,4a-
cfleABa r.rgMe-
OKCAHCKI,I TC-
Ha 3eusra c

TE

t0



nocJreABara ilpoMfHa b.pa6otara Ha Ha SeMf

Hr{re nJroqu [2]. t{pes uanuntoc$epH c HHreHf

sr.rQuqnpanero ia I{aAnbxHI{Te ToKoBe, uHflTa Ha

nJla3Mara, ce BaHe Ha e

Hara eHepnus c$ePHoro Pr

HaAlrxHllte (HHTeH3I'I e

Bnero 3a HAe oBOAIIMOC t1

HOTo noJle. TOga yc;ronue no BFqKa B

TtqflocT I{a HocrITeJIIITe Ha SapgAI'I B

napaMer"bp. FIpu cnyuaft 'Ha naprlaqna

cIeAHaTa npeAcTaBJlsBa eHeprerl'IqHoaKT
[pe4cTaBa 3a ponflra H SHaqeHLIero Ila co6Crseuure 3a BcflKa o6laCr 

_eueprg'
THqHH HBTorrHHrIn B npoMflHaTa Ha uocoKara Ha esanl,toAelicrBHero Me)I{Ay .IoA-
CUcTeM11Te B Ha ltpbB t1ofJIeA CTaIInoHapHara QeuolteHofioruqHa KapT[Ha Ha UJg'.
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Subau'roral drift velocities
in disturbed geomagnetic condition5

R. T. Koleva, I. S, Kutiev*

characteristic latitudin.al prolile of
spheric trough []. Exilerimental
for quiet and disturbed bonditions
plete model. The results from direct
are summarized in L2, 31, and in
for quiet and disturbed conditions
details are manifested within the
premidnight sector ihis is a thin
Ior the posimidnight sector meridio
of about 50-100 m/s [4,5]. Qapid
equatorward from EBO [6, 7, B], kn
in additional "subtrough " [9] within
maximum part of the F-layer1 , i

A new type of convection in the suba discussed
in this paper, when equatorward from IBO gnifican{
meridional component ol magnitude of t I :compol
nent. The resulis are based onf Dyn:a nics ': - 1' 
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neeridional ol the order of 1,5 km/s. The subauroral drift is generated by ajt
ea he diffuse barrier for the iwir
or observed; the latter is of thb
or completely reliable. The E-.11
sp electrons (energy aboui 10 et)
1n

Figs. 2-a and 2-b show two or
drift is of another behavior. Those orbi
sector and the subauroral drift has meri
westward component. The meridional c
i. e. generated by eastward electric fie
is about 1,1-1,5 km/s. Since these ar
ion density nor precipitating suprather

FigureSshows anothertypeof behavior of the subauroral drift - rotatioi-r
of the velocity vector to meridional. Orbit 3140 (Fig. 3-a) crosses EBO a littlp
beforemidnight, maybe at thevicinity of Harang's discontinirity, and orbit72l9
(Fig. 3-b) - in the evening MLT sector. The drift velocity for both orbitp'
equatorward from the oval are identified as rapid subauroral westward flowS.
Moving equatorward away irom EBO the velocity vector gradually rotates frorlr
azimutha[ of westward orientation to meridional, poleward directed. Thb
subauroral electric field is strongly polewardwithhighintensity, andwiththp
move away from EBO gradually transfers into an westward decreasing in iq-
tensity. It is interesting to note that t
on EBO for orbit 7219. The satellite al
ximum part of the F-layer and in th
a "subtrough " in the region of the rap
both orbits precipitaiion of very soft,
is observed in the reqion of subauroral convection.

Discussion

2 Aepoxocruuuecxr.r r{3caenEauua a Etnrapua, 8 tv



n{any authors, for example [5], consider the subaur
ground-based techniques in disturb'ed geomagnetic concl
penetration of magnetospheric convecti*on f ie"id to low I
rical simulation [12], the penetration of the field is a res
ge_ in the conductivity of the underlying ionosphere a
substorm, as the innei edge causing ttle Jnietaini could
tion. However this physiial pictuie fails to exf'lain t.
data narrow laiitudin rapid, up to zdata narrow laiitudin rapid, up to al
flows, situated equato , 6, Bi Si. An a
oI the phenomenon is energetic prot
are capable to penetr arth than the r

storm. At explicit difference in the underlving ionosph1- -a.. equatorward, this ch
ield. In [14] after nur
ained confirming the
profile of the dritt

.by tf.e lirst and second paneis of 
-each 

figure shows tha
teristic structure of the drift laiitudinal profile mav be
at EBO the drift velocities have sisnifiiant values an
is a natural continuation of the auroial one, f or example
at EBO or close to there, the auroral drift velocities
a zeto (compared to velocities in the basic convective cel
torward from pgO increase again before attenuating at
This behaviour of the drift velocities provide seriouls sr
equatorward from the boundary of th-e auroral oval, iit
observed with two differing origins - penetrating, or n
net.ospheric convection field (Figs. I and 2) and polariz
at the inner plasma sheet edge aJter the mechanism. susrat the in_ner plasma sheet edgeat the inner plasma sheet edge after the mechanism, sugl
The-qua_litative estimates made in Il6l show that the-i
tric field is generated when the ion arid electron inner e
differ bu.t are adjaceirt. In larger separation lhe azim
become comparable to thc basic convection velocitv.
there is of qualitative dimension. In order to reveal ih
more detailed study is needed. it is quite possible that t
auroral electric fields are consequent time-dependent pha
of the convection field, then foimation of a new Alfr'6n I
priate conditions - generation of polarizations field.

Conclusion

Several cases of subauroral drift ar
bed geomagnetic conditions, where the clrilt velocities
components. The meridional drift may be dominant or
azimulhal one. There are cases when moving from EBO
velocity vector rotates ftom azimuthal to rneridional. T
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The observational material shows that at altitudes above F.u*,
dissociative recombination is negligible, the eiiect of the stron$
drift over the ion density distribution is not always observed.

The authors are thankful to Prof. W. B. Hanson and Dr. R. Heelis for the data' kindlSi
provided by them on RPA and IDM of Dynamics Explorer B satellite. i' 

. ^.The work wls^presented as a pait of plper 02. 03.-04 at the Vth Scierrtific Assembly of
JAGA, Prague 1985.
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Cy6anpop aJrbHbre cKopocrr.r
B BOSMyIqeHHbrX feOMafHIZTH

P. T. I(oneea, I'l . Cm. Kgmuee

(PeemMe)

flo 4anuuvr cnyrHnKoB Dynamics E
cJryqau cy6aepopa,rrbHoro aperi$a B Bo3MyrqeHHbrx
KorAa ApefiO r4Meer sHaqr4reJrbHyro tto Berrq[He MeprzArro
rropsAKa KrrJroMerp 3a ceKyHAy ra 6o,nrure. Ha6.nro4arorc
MexAy asr4MyraJrbHofi u rraepu4uona,nruoft KoMrroHeHr
cpaBHr4Mbr; KorAa Apefi$ roqrr.r rloJrHocrbro MeprrAr4oH
TaJrbuoro cy6arpopa.rrbHofo 4pefi$a rz3BecrHbr rro Jrr rep
yxoArr or oKBaropuanrsori rpaHr.rrlbr aBpopaJrbuoro oB
rrrr.rporaM, cHarraJra npeo6la4aer a3r,rMyraJrbHarr KoMrro
p l{Arro H aJrb H an, B o6 n acrrr x yci4JreH nofi cy6 asp op a.rrs uorl
e [oHHoft KoHrleHrpaqurz He na6.nro4arcrcfl Ha Bcex

, $u.ul lpeirQoeux cxopocrei,i IIo3.BoJrf er BbrAeJIIzrb AB a
TpliqecKoro rroJl-rr KoHBeK.r\nr4t B nepnovr cflyr{ae rullpor
ecrecrBeHHbrM np oAoJrxeHI{eM aBp op ansruoft Ko HBeKurzI4 .

oco6esuocr14 npv ;tepeceqeHrin EfO. Bo nroponr cJryqae
ee cKopocTb aBpopaJrbHor4 KoHBeKul[I .crzJrbr{o yMeHbrx
a sKBaropliaJrbHee f,(B paenuBaercrr r{oBoe fioJre
H HTep npeTl4pyeTcfl K aK npoHr.rK aEvre, . HeAocT aroq Hoe 3K
cQepHofo rroJrg Kor{BeKIIr.rI4 Ha HrzcKr4e rrrr4porbr, a BTopo
noJr.flprrsarll]oHHoro SfleKrpr4rrecr(oro noJrfl Ha BHyTpeH
c JIOfl .

fiQa
ycJroBzflx
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!,urrrouepr4oAu qH r4 Bapka\uu
e IZoHoc$epHala a6cop6ryun,
Ha6JrroAaBaHvr npe3 3r4MHHrr nepflo"(
Ha 198411985 r.

n. n. Ilantteea, E, M. Anocmottoe

leorpuauuen uncmumgm, EAH

. e ceoftcr
Qepa e [pexoAHr4s rroHeHrr,r
putfia Ha o6u-qara -3Haqr4Te
ce o6yc,naerrr or r.t No.ne6
BaITIU ce 3oHarHo r4 BepTnKar'rHo B CpeAHara ariuoc$epa. Zueuno resrr cMyxleHr4s
Qopvrupar Ba)KHr.rq, cB6p3Baur MexaHr4sr M Me)r{Ay 

-npoqecrzre 
n rponocS-epara c

re3lz B crparo- tz wtesoc$epara. llnaHerapHzre BbJrHrr u,v^ar safr.-s,pxo npoae"nenue
B cpeAHara aruoc$epa no BpeMe ria eHesahuu crparocsepuz saronn*uar (c3).
rloflBI'IXa ce paoorH, B KOIITO ycneuHo rrrzcJreHo ce Bb3rrpol3Bex{Aa paspyrxaBa-
HeTo Ha IIlIpKyMrIoJIrIprtldtr BLIXr,p z o6prqanero Ha MepuAr,ronaJrrrr4.rr TeMnepary-
peH fpaAlreHr n crparocsepa-ra qpe3 aKT:,..BLtskrpaHe Ha [d]rarjerapHHTe B!4IrH
Ha HrzBoro Ha rponollaysara [1]. Pear<qrflra Ha crparoc+epHara rr]rpKyJra\ufl. Ha

eHr.rq ce onpeAeirfl or KoHBepreHur4 rrra Ha .noroKa aa EnuaceH -Tn sasncvr KaKro or cpopczHrosvrr MexaHusbM Ha AoJrHaTa rpaHlrqa
ata), 'raxa u or pe$paKTrzBr{Hre cnorlcrs.a Ha Hr.icr{ara tz cpeAHara

CrqecreynaHero Ha ndrlanerapHrz wone6anus B Heyrpa/'rHara KoMrroHeHTa
Ha aruocQepara BoAr.r 4o xole6aHzfl. 14 B ftnnuswpauara i.r NonrnoHeura. llo.nyue-
HI{Te qpeS pasJII4qHV eKCrIepHMeHraJrHH MeroAr.r A'bdrfollepHoAprrrHrr Bapva\LrLr.B
eJreKTpoHHara KoFiueHrparIldfl ca pe3yJrrar He caMo or B3a.rrMoAeficrevero MexAy
HeyrpaJrHaraw fr.owuswpaHara KoMrroHeHTa Ua arnloc$epara, Ho r.i or Bapuarrnr1re
n rlouasnp arqu-rr r4groqHzr.,fl,erafinHoro HgcJreAB aHe Ha BbJrHoBr4Te xap axreprzc-
THKJI Ha rtJlaHerapHI]re xo.ne6autfl, Lra xopr.rgoHraJrHara H BepTLrKaJrHara I{M
crpyKTypa' KaKro H Ha nocoKHre H cKopocrl4re r4M Ha pa3rlpocrpaHeHlze qpeg
I43CJreABaHe Bapu arlr4r{Te Ha eJre_KTpOHH,a-ra KOHrreHTparrun, 6w AoBeJro Ao onpeAe-
rqHe ilp[poAara Ha resa Kone6aH]{q. HaMeperra e nptsxa [3] rraexay aKrr{BH3r4-
paHefo Ha [JaHerapHl4re rone6anzs c nepr]oA oro.no 5 d, ua6.rrroAaBagl{ s rloHo-
cQepuara a6cop6rlua B rlHrepBa,'ra or I roiu 1g79lo 1g80r., u c3 npes rosr4 ne-
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plioA, KoflTo [oKa3Ba, qe Te3I{ KoJIe6aHHfl BepofrHo ca I
Hkrfl. B HeyrpaJlHara KoMroHeHra [3]. C nououlra Ha Kpoc
ca o[peAeJreHI,I nocoKaTa I{ roJIeMHHaTa HA XOpI43OHTaJIH

crpaHeHue Ha rlJlaHerapHI4Te Kone6auwa, perl4crplzp_aH
coil6q[r Ha AIJITI{ B'btrrlr4, c xapaKrepHli [epI4oAI{ 4-5 u
ea 10,5-AHeBHlrre xore6aHHq .4o6pe cbB[aAar c reoper
xapaKrepIrcTHKI{ FIa HecraIII4oHapHIITe cBoooAHI{ BbHIII

BT,,TIHOBO qACJIO 3, npUCtUlH Ha HeyrpailHara KoMno
6apuvnoro nore. VctaHoBeHo e cblllecrByBaHero Ha Ko,

pa1varlkrfl. c nepl4oA oKoJIo I I d, xoero 6u uouo Aa re
10,5-4neeHo xo,ne6anue n IlouocQepnara a6cop6qur [5]
npr.rJrafaHe Ha pa3JII4rIHIZ CTaTI,ICTIIqeCKI'I MeTOArr CA aH

TOTHH paAI.IOTpaCeTa C IIeJI Aa Ce HaMepflT ocHoBHIITe IIOI

xo.rre6anus n nepuo4uul{Idfl I.IHrepBa'n2,5-20 AHII 3a ne
l9B0 r. [6]. VcrauoBeHlr ca: 3,5-5-,qHennu u 10,5-l
cbxlecrByBalql4 I4 B nerre paAuorpacera,I{ 6- u 9-AHeeHz N
B lro-ceBepHI4re rpacera. I(tconepuoAllqHl4re xole6asu
eceHTa u oco6ego [pe3 sLIMara, AoKaro fio'AbJlrofiepll
3HaqI4TeJrHIZ aMnJILITyAI{ I{ Ilpes JIffroTo.

B nacroxqata pa6ora ca ilpeAcraBeHli pesyJlrarlz
rrJraHerapHI{re xone6au.Ifl c nepIaoAI'I B t4I]Tepnana or 2,

n fionoc$epuara a6cop6qua npes szMara sa 1984/1985
xopHoro C3 e r<pan Ha AeKeMBprz l9B4 f .' roilyrleHlz rI

qCCKLI MCTOAI{.

E Ncnep uueFITaJIeH Marep I,IaJI

ZsnorseaHH ca ocpeAHeHI'I AIIeBHI'I a

cos1,:0,2 (c usx.ntouenue Ha rpacero 747 kHz, Kr,Aer

flpu cosx:O,1), lo,lyueHll ro MeroAa ]3 ?u 
qerHpl'l

xapaKTepHcrllKK ca npeacTaBeHlr B raoJl. r'

Ta6auua I

flpe4anater - rpneMHl4x 9eerora/ pascronuue

6uzossu AaHs IIpv
HIIAaHlrr,ire ca noJly

aAI4orpacera. Te

42,1o N,
42,7o N,
45,7o N, 07
42oN, 2l

HLITe Ca npeACT
Ll.rHaila e I{oH

ErsHsareHr-
Ha qecTora

747 kHzll4Okm
l4l2kttzllTOkrn
3985 kHz1280 krn
5055 kHz/310 km

550 kHz
1100 kHz
2300 kHz
2900 kHz

km
km
km
km

Tosa ca 4o6pe I43paseHI{ a6cop6uzouHl4 rpacera Il
e dB. Z sa uerupl{re rpacera pasrlpocrpaHeH}Iero Ha

105 km. Or xaparrepl4crllKlzre Ha rpacerara, npeAcraBe
qe IisrIoJI3BaHIITe AaHHH AaBar rau$oprraaqus sa o6racr Hi

Karo Br,IcoqLr[ara Ha orpax(eHl4e npe3 AeHs e B I4HTepB a or 82-83 lo
v s ra6n. l, ce su

,u,r{arra3oH or 42 Io 45,7" N Ii AbJIxHHeH - or 7,7 ao
Eepona c ruupoq

3o E. Pa4r,Iorpac(

747.l4l2 ra 5055 kHz ca rIoAXoAfIIlu sa II3cJIeABaHe TIOCTHTE HA DTIA

Hr{re KoJred aHVfl , Ha'ilIOAaBaHII e ftOnocoepuara fl BbB BI{COqVH

)HI,I

HOt
l-
iAA'
IICH
aTa
'ap-
IIO-
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paAIz MHoro 6nusNnre reorpa$cxu KoopArzHara Ha orpa>Kare"rrHl.rre r4M ToqKr4 q
c:bx{ecTBeHo p aSIr4rlHATe I4M BIZCOqLIH}L

uapr 1.985 r1
rr B r<pan H4
Koero Bcblu.l
25 roLwnu,

r(eMBpr4 1eB4 r. l7l, xno3a rr.rKoriKo f#.rt'#"4'r&ffii:';l"f,;ff t%'#rlt;
aepoJlof r4llHHTe coHAa>Kw HaI\ Bepnrzri
o 5 hPa (uari-nucoi<ara reunepaiypa,
Hacavr) . Ha6nro4aeauo e rb.rHo o6br-

a rIUpKyJrarlLrr-, HaAEnpona u Kaual,alTl.
pa6ora 6e izscne4naHe BpbeKara MelK-

AY^NJIAHCTAPHO-BT"'IHOBATA AI<TIIBHOCT II MAN{OPHOTO C3 O r<PAN FIA ACKCMBPII
1984 r.

Mero4 ua alrailvs

[4screAeaHero r]a e xo,re6aHrzfl r.rsB6prx-
BaMe rlpe3 c"IIeAHI4Te crarl4crllqecKH lvler BpeMeBr,r peAoBe: aHa-
IIr43 HA CrreKrr,pa Ha rvrorqHocrra [B] , aer ala[rr].3, qlzc"[eu a"nro-
p^Iurly-_6rpsa @ypze-rparicQopuaqur (EAT) rr KoMrid,reKcHa AeMoAyrrar\r4fl,
[9, 10] . Bceru or rlscJreABaHi,rre peAoBe crrAtp>Ka no l82 crofiuocrz, zeno,usea-
Hero Ha HopMaJrr4sr.rpaH crreKrbp Ha MorqHocrra, rroJryqeH upes @yprae-rpauc@op-
Maql4q Fra aBTOKOpeJraUlroHHara $yirxqar, HV AaBa Bb3MOX(HOCT 3a CpaBHfBaHe
Ha c_neKTpaJIHI4Te aMIIJIIlryAa Ha AaAeHo None6auue 3a orAeJrHure BpeMeBr.r peAo-
ne. Mero4nr Ha KoMrLIIeKcHa AeMoAyJrarIHR, Norlro B rzsBecrHa crenen e "noNanen
BapIIaFIT Ha CneKTpa,lIHI4fl aHaJII43, IIO3BOJIflBa Aa Ce npOCJIeAflT BfbB BCeKII MOMeHT
I,I3MeHeHLrero rra [epaoAa, aunJruryr,ara vr sasara Ha aHaJrusupaHoro r<one6anue.
I4SIIOJI3BaHeTO Ha Kol\4IIJreKCFIa AeMOAyJrarIUfl n3WCr<Ra nplzJiafaHero Ha FIIICKo-
qecrorel{ Qu.urup c KollBepreHren Qaxrop sa e,'ir4MnHrzpaHe Ha ueHyx{Hr.ire Buco-
KorlecrorHlz Q"nyxryaquz [10] . B HsxotE cJryqav e neo6xo4rzMo Aa orAeJrgM HrzcKo-
lI Bl4coKoqecrorHlzre Bapv.ar\Hu. Torasa nsrroJr3Barvre l{BHr{eH Srz"rrmp c nnneftna
Sasa [11]. llpu onpeAeJItIHe cneKrbpa Ha MorqHocrra e r.r3rro,'r3BaH pa3HocreH
$z,urtp 3a fiorucKalle Ha HacKoqecrorr{r]re None6auun, rofiro [paKTilqecKr,r or.
Aed'rfl rr rpeHAa.

Pesynrarz

Ha $zr. I ca npe4craBeHlr HopMaJrasrzpaHr4re cneKrpv Ha
MoIIIHocrra sa B.peMeBr4re peAoBe ua747,l+12,3985 u 5055 kHz, $rz,rrrprpaHI{ c
Hl{cKorlecror!T_(pFHocreu).$znrnp. !,o6pe ce orKpofBar cJreAHr.rre crreKrpaJrHrr
[I4KoBe: sa 747 kHz c saft-roneu[ cneKrpaJrHrz aMrurrrryA:a ca None6auuqra c
nepi{oAl4-9,8; 5,4 u 3,1 d. Crulecreyea h ilo-r,r>rrconepr4oAl{quo xo,ne6anue c
neplzoA 20-30 d, Noero [opaArz rrorrzcKaHero rrpes FrrzcKogecrornnx Sz"tr:np
I{Ma sHaqI4reJIHo IIo-FII4cKa cneKrpaJrna aurJrr4ryla, llprz 1412 kHz Mrloro flcHo
ce orKpoqBar III4KOBe na B,B; 6 u 3,4 d, Naro rrHKbr ua 3,4 d ulra narl-sucoNa
crIeKTpaJIHa aMrl"[I,iryAa B cpaBr-reHr4e c Bcr{rrKr,r rrr4KoBe, na6lro4ananu B qerapqTe
BpeMeBrr pe4a. [o6pe ]ispaseHo e r4 [o-Abirro[eprzoAr,rrrso xone6asue c nepao4
OKO,'IO ZC AHV| r{l4flTo aMlJIIzTyAa e IiOTLiCHaTa OT HIZCKOiIeCTOTHI{fl $u,rrrp. Tpa-
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cero c rrecrora 3985 kHz ce orJlltqaBa cbc cepI,ifl [LIKoBe
c uafi-sficoxa cneKrpaJIHa aMnJrr.IryAa ca resl{ c nepLIoAII

4o6pe r.Igpasel{o }I no-ABJIronepuoAHrIHo xo.ne6aHHe c ne
Crofisocrute Ha crleKrpaJIHr{Te aMrrJII{ryAI4 Ha rogt4 Bp

0,05

0,04

0,03

o,02

30 10 6 4 3

I,d

@nr.l . HoplraanusuPaHlt
3a BpeMeBrrre peAoBe
5055 kHz B HHrepBarla
31 ruapr 1985 r.
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ua 747, 1412,
or I oKToMBptI I

crort Hocrl{re H a np eAXo 1nun (l 412 k Hz) n p err'Ienu pe4. fI
BHr{MaHI{e [I{KoBere c neplroAl4 oKoJIo 8,4; 5,4 rI MexAy
HI4fi BpeMeBu PeA CIIeKTpaJIHLITe aMIIJIIITyAI4 ca Oqe IIO-

xoAurarr, Or cpaenxnaHero Ha crIeKTpaJIHI4Te aMTIJII{TyAI4

pe,q,a cJIeABa, qe aMIIJItlryAIiTe I{ npoAbJrx{I4TeJIHOCTTa HZ

paKrepHnre nJIaHerapHI'I xone6asws_ gapacrBar o't 74.7

Ho cJlen roBa HaMaJIfBar Kt,M 3985 kHz u craBar Ha

Toea eeporrHo e cBbpsal{o c BWAa H!' 
-3_vMHara 

aHoualrvr
v,spasflBa npr.I pa4rzoipace c fuxl MHz lt2l'

LI nrep np et a\w flr a H a n oJlyqe Hlzre Hop M a JI Lrskrp atrr4

He HV naBa BS3MOXI{OCT eAHO3Har{HO Aa OIIeHIM KOH OT

cborBercrBar Ha ocHoBtlu xone6awug 14 I(oI4 ca rexHl4
KoJre6aHI{r. Tosu ntnpoc 6n ir,rorr'n Aa 6r4e pelxeH qpes

IIIIfl Ha IrscJIeABaHI{Te BpeMeBI'I peAOBe LI aHaJII'I3I4paHe H

30 10 6 4 32,5 2



uM OyHKqnff. flpu rosu aHaJII43 B H&92u'Ioro I'I3loJI3BaMe plasHocTeH Ou;rl,p'
noTHcI(ailI FII'ICKOIIeCTOTIIHTS KoJIe6aHl4fl U npaKTI',IqecK14 OTASJItIIII TpeHAa' TaKa

noryr{eHr.rflr Qnnrpupau BpeMeB}l peA
HI4 c I{HrepBaflw k:3, k:5 u lz:7 d,
Koilelalzr c [epHoAH noA 3, 5 u7 d,
BpeMeBIr peAoBe ca LISIII4CJIeHH aBTOK

npe4cranenr Ha our. 2, xt4ero c A e

JIOX{eH CaMO pasHocren Qnlrr'P, a c
KOIJTO E I43IIOfi3BAHO I,I CbOTBCTHOTO IIJI

B roDuara qacr Ha bur.2 a, 6, I
BerHo ui Z+2,1412, 39{15 n 5055 kH
HocreH $ra,nrt,p. Ha Sur. 2a ce ompo
tl 9-AHesuo (uafi-uucorltre MaKcI]MyMI'I
cJreAoBareJlHo s a rp aceroT 47 kHz re sep
cei efixAar ao6pe Hspa3eHl'l MaKcI'{MyMH' or
Ho Ha 3,5 d, cJreAosarerHo 3a rpacero l4l2 k
,4o6pe LIBpaseHo B ue,/II{fl BpeMeB14 pe4. )r Sllr
Kore6aHifl, KoLITo ca ocFIoBHI'I sa rpacerara 3

TeJIHO flpu,'IafaHe Ha ILtb3IaIqU CpeAHIZ Ce OTKpoflBaT cJIeaHI{Te ocHoBHI4 IIei
puo.u,u:

3a747 kHz - cJIeA Il3IJIalKAaHe c h:3 ce orKpoflBar cI'IJIHoro 9-4neoud

KoJre6aHHe, a cJIeA IIpI,IJIaraHe tta k:5 u k:7 ce 3a6eJIfl3Ba 14 f-Io-AbJlro[epu9Aliq't
uorc 26-30-AHenuo xO.ne6asue. To e usstu paMKI'ITS Ha HaCroflIIIOTo I{scJIeAi
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BaHe, T:fir. Karo c npH-no)KeHr,rTe OLTITpI,I Ha 6r.rxMe MorJlr,t I
JreoaHue e ocHoBHo. Ur r.r3B6pueHus. aHailLrs Ha AC_QyuN
ta747 kHz uviaue ocnonasu-e Aa cMfraMe, ue B- rz glinen
HoBHrr B pasrJre)KAanrrfl r.IHrepBa"rr or BpeMe, Naro g_Ase
4o6pe u3pa3eHo.

6) 3a 1412 kHz - cJreA r4sfrralKAaHe c fr:3 ce orKD
MecreHH cpeAHo ua 6 u B-9 d. Cne4 uernax{aaHe c k:S'
soro xo.te6aHue ce orKpoflBa.H AtdrrolepuoALrr{Ho, c trep
Irr4la Ha AC-QyuxrIHzre ga I4L2 kHz riaoxe 4a ce rBbpA
,re6asze e ocHoBHo u uafi-4o6pe r43pa3eHo B rosa Bp(
AHeBHHTe xone6auug, cbxlo ca ocHoBHrr, go no-c"ta6o'u

KO_

peA
oc_
IIo_

I TBb
.ZHTE
IIZTC

HOTO

,ne6auue,
a3eHH OT IIT,pBOTO KO-

I

-5-4Heeuoro xo.rr$6a-
pofBa I I -I2-aHeluo)JreABa, ue 4-5-4rien-
era[ e rpyAHo Aa pe-
0,

40 50 60
creane, d

Hz (a), 1412 kHz

6p; ft:3 - eropu
paHr,r c g,4uenuu n

n) 3a 3985 kHz - crreA npr{rrafaHe Ha fr:3 orHoeo
HHe AoMLIHHpa. CJreA r4sfJrax,4aHe c h.:5 u k:T ce or
KoJre6aHrre. Or aHa"rusa na AC-$yuxqur.rre sa 3ggb kHz
Hlrre u ll-12-.qneeszre role6a%r4tr ca ocHoBHrr. Ha ros
rxr4M Koe or ABere ocHonHa Ko/re6aHrzfl e [o_Ao6pe rz3flBe

z
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c,'reA Iz3rJIaN(AaHe c k:3 ce orI(pohBa KoJIe6aHl4e c nel'

p cJIeA [pl{raf aFIe- FIa k:5 w l?:7 - Ao6pe ce oqepraBaf
M 9-10 d. flpu 5055 kHz ua6lrc4ananlrre ocHoBHiI KoF

n 4, 5-6 a 9-10 d.
llpu AC-SyHKIrI.rLIre B cJrJ/qal'Ire

(Sur.26), k:7 npu 3985 kHz ($ur.2e
Br,rrpeKl{ $aNrnuecroro Qa,lrpltpaHe H

Ha6ilrcn aear cepl4tl MaKcI4lviyMI4, orMec
Moxe Aa npeArIoJIo>KI4M' r{e roBa ce Als
sus c 6rust(LI [epI4oAI4 ?e (n c.tyuax no
eAIlo cnpflMo Apyro Ha oKo,'Io LT:4 d
rqe ce na6.nroAanar MaKcIzMyMIz, KparH
uafi npu reoMafHllrnlz Bapliaq[I4 or cJI

KBaslirrepnoAlztlHo xo.re6anne c neplioA
r.iHrepnperr.rpaHo Karo nJlaHerapHa Bb
rILrflTa e I{e3aBI,ICl.iMO OT [pI4qIZHVTe, IIp
Tasr.i xnaeu[epHoA].IrIHa BapIzaIrHfl rIfl
AHeBHII xoile6auufl, npoflBfBalqu ce I{ B rIerl4plire parllorpacera'

ZnrepnpenzpaHrzre qpe3 aBToKope/raqrzoHnr4fl, aHaJrr4B Nore6aHutl ca cra-
Tr4crr4qecKrz 3Har{rzMr,r. n{aNciluyrrnare Ha aBroKopeJlaIrI4oHHI{Te $yuxuzu (Qurl.

2, a-el r43Jrrz3ar lisBtH 95% aoeepurer'reH I{HTepBa,r, Nottro c:brJlacHo cAByc-rpaq-

nr" n1i"t"pttft ua Au4epcou [la] sa KoHKperHI{tI c;ryuali e (-0,12; 0'll)'
.{oryN qpes aHa,rru3 Ha crreKTl,pa Ha MoIIIHocrra Ir aBToKopeJiaUI{oHHIzrB

cpyurqltu, IIoJIyqeHLI qpe3 LI3ilor3BaHe
HOBHlrre (Qyn4auenranuz) e fiep]zoAI4LI

HA

3a
OT
EHT

(paaue4aulz ca caMo None6auuqra s u

aHaJIH3 He ca [peAcTaBeHLI Ha oTAgJIHa $rarypa, a caII3IIO,'ISBaHH caMO 3a Aou

flcHfBaHe Ha pe3yJlrarllre or E@T. Ha $rar.3 ca [peAcraBel]Iz aMIIJIIITyAHI{

cneKrpl4 Ha IIJIaHerapHI4re xone6aHlzq B't>B BceI(A cerMeFlr' llogo.ugyIa ca Aarnr$,
oKoJro Kol4ro ca IleHrpupaHI4 crJorBerl{Izre cefMeHrLI. IIpu 747 kHz eeAHara !e
oTKpOfBaT 9-4neeunre t<one6auwn, npIzcT,cTBaIqIz B IIeJIHfl Ha6.[rcAaeaH Bpq-

MSBI4 I,IHTepBaJI, T. e. B:bB BcLiqKa cerMeI{TI4. Te rzuar u nati-ro.neMlz aMlJIIrryAf

ca [3cJIeABaHI{ H aBToKOpeJIaII[OHHr.me $yuNqzlz rro cerMeHrl4 cblllo c AbJI)KII
64 d u orMecrer{r4 npes 10 d. Pesvnrarr4Te or rroc,{eAHl.I-fl aBToKopeJIaIII4o}Ie

B cpaBHeH1ie c ocraHaJrrzre xo.ne6auzn. Ilepao4tr na xone6aHuero e cpaBHIzreJIIlc

cra6u;en - I d, c Li3K,'IrcqeHlIe Ha TpIi cerMellra, qeIITpIzpaHI'l OK9JIO Z^I^U 6I

IIAIOTO I{ CPCAATA HA f HY

ca KoJre6aHlrflTa c neplroA oKoJro 3,4 d, [p]4cGcrBaIIII4 npesrIrflrara slzrina' Ha{-
foJreMI4 aMnJII1TVAI{ ce ua6nrcAaeaT B IIeHTpailHaTa !IacT Ha II3cJIeABaHI{g nep
(4exervrepu - nuyapu), a uaft.-cila6u ca B Kpaf Ha 3i4Mara. ,{o6pe I4spa3ellu qa

14 6-AHeeH1are xone6asun c ua6nrcAaBaHI4 Haft-ro;eMl4 aMIIJII4TyLU cT,IIlO B

Aata Ha 3r.IMaTa. TperOrO gCHOBHS, cr,qo ,4o6pe I43paSeHO KOJIe6aHlIe' e [o-AAta HA 3LIMaTa. IpeTOTO OCHOBHO, CT,IIIO AOOpe H3pa3eH0 KOJIeUaIt?rer c rru-ADr[-

rolepr4oAnrluorO 9-10-AHeBHo r<o.le6asue. 'I'o e naO,nloAaBaHo npes qffJIala

a"n"rupr lg34 r, z 10 anyapu 1985 i., r. e. B oAa 'a 
Mal*opHoro C3, x$-

raro rrepuoAtr Hapacrea 4c 10,5 d. B pasr.nex4 sLIMa aMIIJIIzryAara HaTola
xone6arlrze trelpextcriaro HapacTBa, Karo B IIocJI ,HIIfl ceIMeHT Tfl e riair-r{-

"[q\ia. 3a6e"nssBar ce fi no-cJla6w 3-4-WteBHId KoJI aHvlfl',lIgflBeHIz ilpes HoeM+-

pr,r 
- AeKeMBpI4, 3aTLIXBaIIII4 B Kpafl Ha AeKeMBpLI i4 IIOflBflBaIqU Ce oTHoBO B

.raJroro I{ cpeAara Ha trlyaprr, Ho b MarKo HapacHaJIIi TqP{o.Ag. B N.pax Ha flHy+-
pz rz Qenpyapr.{ re3z KoJre6aHr.rff rrorrrr4,,'rl4ncnar. llpu l4l2kHz Hafi-cbflIecrBellu

a
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3r4Ma, HO B HaqaJroro HefoBr{sT npeo6raAaBarrl [epHOA e2l 4erenrnpu 1984 r. [eprroAbr uy Havranaea ua 9'd. Mo;
e cBtpeaHa c MaxopHoro CS. Clexrpa.nuzre aMnJrr.rryA
BrdcoKorrecrorHr.r rpacera ca guaqhTe,/rHo Ilo_cJla6u or regr

o
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o
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6u
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'1985

0i 
---

0-

E

0--

-- 9.02 0J-

| | rx_r | | |

2 4 S810 20 2 4 6810
t,d T,d

@ur. 3. Anrn.nury4uz cneKTpr.i Ha BpeMeBE
peAoBe, nolyr{eHH upes E@T

tlpu 3985 kHz ce sa6erflsBar oruocr4reJrHo no-cra6r.rrur.r I

-30.01

Hr4 fl, KOITTO rrpe3 no-roJlflMaTa qacT oT SrzMaTa nuar npeo6.n
12 d, yot<aro B nocJreAHr,rre qerrzpu cerMeHra rosrr nepuol
C.rea C3 cesa6efissn arr arTrrBtrszpaue Ha 4,b-4Hennnre xo.
ce orKpoflBa 8-AHeBHo Kore6aHue, Koero BIBHLTKBa B
npoAT,Jr)KaBa rrorITH AO Kpaq ir. B Haqanoro Ha u3cJre,4BaH
AaBar Iz oKo,'ro 3,2-gueBuu rone6auun, q[flTo aMlJrr{TyAa
cbrIIecTBeHO HaMaJrflBa Iz cIe,4 Max(opHoTo c3 ce IIoqB.fBaT
oKoJro 4,5 d. llo.nyueuure pesynraril or E@T norBbpxA
ilrrca Ha crreKTbpa Ha MOIIIHOCTTa I4 aBTOKOped'IaqHOHHIrg a
ro Ha ocHoBHr4Te [epHoArr, KaTo HI1I AaBaT B63MO)KHOCT
BaTa vr aKTLIBnSVpaHeTO Ha CbOTBeTHHTe nJraHerapHlr KoJ
Hure Meceqn Ha 3vMtrwfl rreproA 1984/1985 r. llpn rroJryq
or E@T, [peAcraBerrrz Ha Sur. 3, ca unreprper]4paHr{ Hapa
anre Ha oHegrr Kore6aHzr, KoHro ca Haa 95% aoeeprzre.ne
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3 a.lra npocJreAnM MoMeHTHt4Te r43M
sure xo,ne6aHun (neprzo A, aMilJrr4ry La u
ro C3 B Kpafl Ha 4erenrnpz 1984 r.,
KoMrrJreKcHa AeMoAy/rarlrls. 3a taeu

-l\,^\ry\i.' -,;[

0

-2-
-3;

@lrr.4. Zgueueulre Ha MoMeHrHlire rrepraoAri, aMnJrHTyAr-r lr $aen r nnrepnana I
rroJryqeHfi rrpe3 KoMnreKcHa AeMoAynauufi Ha BpeMeBvre peAoEe ua Z4T u l4l2
AyJIIipau{I{ uep?roAu 3,1 4un sa747 kHz,3,4 Aun ea l4l2 kHz; 9 gun ea 747 u
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747 n l4I2 kHz, t<:s.qero ttcHo ce orKpofBar 3- u 9-4Henu wone6asust.3a c{oit-
HOCTT.I Ha AeMOAyJIT{parqHTe IiepI4OArZ B3eMaMe re3]2, KOLITO :a uaft-4o6pe usrapuz

9 d, a sa l4l2kH1 -r/4 
^^ilahrrn 

IrrlrB  vd-
or crreKrpr.ire Ha MolqHocrra (Qnr. l). 3a 747 kHz - 3,1 t

3,4 w 9 d. Ha $ur. 4a ca npeAcraBeHl{ pesyr'Irarzre sa II
.re6anne. Karo ce [pocJleAflr Bapliau]zl4Te Ha MoMeHrHIrre
no4o6nuar xoA Ha ABere rpacera. [o6pe oqepraHlz ca Hfl
Bbr'I HoBr.rre aMII JIIITyAT{, n a6;rrc4ae auLI, Kor aro B ap 14 ar\Lru

Ir neplroAr4 ca MHHr4MaJrutz. Toea e KpaflT Ha Hoer,{BpLI u
pII MaKCLiM)iM - OKOJIO CpeAaTa Ha -flHyapl4, I'I TpeTH -pyapu. Ha6nroqaea ce n c,rra6o HapacrBaHe Ha B:bJIHoB

Hara (n ro3r.r Bncoqlir{eH I,IHrepBa,u) . C HapacrBaHe I{a BLI qrrHaTa u3c"lIeABaqoTo
xone6aHze craBa Ilo-cra6unuo.llpn 1412 kHz or Bropara
Ao Kpafl ua Qenpyapv Qasara [perTrpnflBa HecblqecrBe
npu 747 ktsiz s Kpax Ha AeKeMBpIr 14 B Kparr Ha trryapr4 ( 3ara Ha None6au{ero
nperbprrfBa Qasoau npexoAlt Tesu npexo4Iz uox<e 6u ca
He Ha KoJre6anuero, [pI4q]4HeHo or Ma)Kopl-Ioro C3 B Kpa
r4 MaHoprroro C3 s l{par Ha flHyapv 1985 r. Aua"norzqen
[3] npu r{scJre,u,BaHe FIan.ilaHerapHllreBaJIHI.l c nepl4oA oi(
Hr4re 3arorliltrtvrfl rlpe3 sliMara na l979ll980 r.

AyJrr.rpaHIr c eALiH Iz cblql4 rlepI4oA To:9 d. tr4sldeHeHzsr
ryAr.r ca ctlr1o noAo6uz (xaNro 14 npr4 KbcoIIepLIoAI'IqHoro
HLr MaKclzMynnu ce sa6nloAaBar rlpes AeKeMBpI,I, cpeAaTa
Vl npn roea Nore6aHI4e aMIIJILiT)/ALire cna6o HapacrBar

Ha Qur. 46 ca npegcraBeHrl pe3yJIrarllre sa no-Abd'l olepuoAuqHoro K

6anue, Ha6nroAaeaHo n ftonoccpepHara a6cop64nn na us 3Ballldre paAn
ra. flpu [pocJreAflBaHe Ha MoMeHTHIzre rlepaoAli ce BI4

.u,r,rre Ha l4l2 kHz ca [o-BLIcoKI4 or re3l] sa747 kHz,
a, qe cpeAHo nePHO-
aBIlcI4MO rIe Ca

B MOMEHTHI4TC AM4IJII4'

one6anue).3Haq
flHyapv u QenPY

nucoqznara. Kar
pn.

npocd'IeAgr HgMeFIeHr4lra Ha MoMeFITHI4Te tpasu, orHono
no No.ne6anlle 3a rpacero c IIo-BIzcoKa orpaN<areJIHa

ga6e"qqgsa no-cr
wa - l4l2 kHz

ce
t4Jl-
3a

KO-
KO-

rro-Hr.rcr(oqecroTHoro rpace B cpeAara Ila HoeMBpH I.I Ha

Qasonu npexoAlz (roea ca MoMeHTI,Ire, Koraro $-4uenHoro
n 10,5-4nenuo u o6parHo, sclfo oqepraHll upes B@T n
l4l2 kHz ce sa6enl3sa 6r'pea Qasona rpo\4sHa oro.no I

5-10 tlHyapu 1985 r. ca cBbp3aHli c Ma)Kopnoro C3.
BAqI4AT\VV Ha aMrrr'rriryAzTe Ha roBa rlo-A:bJlrollepuoryt
fo,/r.rrMa yBepeHocT Moxe Aa ce TBbpAIi, qe ca cBbp3aHIl

rrpr.r Maxopnoro C3, Cnel C3 I4MaMe cLI/IHo IIoHHxaBaHe
ryaa, Hafi-3HaqI.ITeJIFIo e TIoHHX<eHI.Iero B ItaqaJloro Ha
BTopaTa rroJroBI4lra Ha flHyapu ce ua6.lrc4aBa HoBo Hap
aMTIJILITyAa u orHoBo cITJIFIo rIoHIz)KeHI4e, Mox(e 6n cs'b
B Kpafl Ha rHyapu 1985 r.

?Isnopu

Qpes nocneAoBareJlHo rlpxJlafaHe Hz

Ha MoIIlHocTTa, aBToKopeJIaIrIzoHHI4fl ararkrg, E(DT no np

Hyapv ce sa6enq
xo.ne6ague [PeML] aBa

oSur. 3). 3a rPa
rHyapu l9B5 r.,

raro Nore6aul,Iero or 10,5-AneBHo rIpeMLiHana n 4o6pe pa3eHo 9-AHesH
,re6asne, Moxe 6v u s ro3a cJlvqait no-6r,psure [poMeHI,I B nep

Ornocuo MOMeFIT

uo xo,re6anue c
cr,c C3 ttpes rag

naa. llpee AeKeMBpI4 ce sa6e.nssnar ABa MaKci4MyMa: oK o 9-10 AeKeMB
oKoJro 24-27 AeKeMBpLI, T. e. B nepI4oAare, Kof aro ce fSBa II6pBOTO

HopHo C3 u roraro pr3Ko 3arlorlBa Aa HapacrBa crp pHara reMnep

I4TC

ro-
3H-
u14
MII-

A MOMCHTHATA AM

Hyapr4. B cpe4ar
BAHC HA BGJIHO

AHO C M],IHOP

aHalrv3a Ha cne
BI{ CEI'MCHTII I4

pa
vI-
HA

aTa
C3

rrJreKcHa aeMoayJlauHfl FIa BpeMeBI,I peAoBe or cpeaHlz uu (npz cos1,
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a6cop6quoHHr4 AaHnr.r or qerupa paAr4orpacera e HanpaBeH onur Aa ce HaMeprr
ocHoBHrzre None6anun B nepr.roAr4r{Hutr, Alranalov 2,6_12 d, crq,ecrnyBarqrz B
3I-iMF]IIfl NCPHOA OKTOMBPI4 I9B4 - ViAPr 1985 T,, KAKTO LI AA CE IZ3C.IICABAT AC-rafi,uuo I43MeHeHI4gra c BpeMero Ha ocFIoBHlrre B6drIFIoBr4 xapaKTepruc"zNu, Vc-
ranoseuo 6e:

- Bte Br4coqprHH'r Arzana3oH ABa ocHoBHH Br4Aa
xone6auug,: Bl4coKoqecTorHo KBa3r4[ repr4oA B r.rHTepBa_
"ra 3-5 d [16] H orHoc]rreJrHo rro irqiro xone6auue c
reprroA 9-10 d,

- Ha6.rrro,qaBaHLIre n fronocQepnara a6cop6qus ebnHoBrr aMnJrr{ryAr4 Ha-
pacTBaT.C BHCOqI4HaTa AO HI4Ba, K6Ae aHo-
Marratr (f ixl MHz), a c.ne4 roBa re

- Anan"rnryAr4re Ha None6aszsr [pe3
3AMHIZTe_MeCeIIU, KOeTO e cBbp3aHO C

- XaparrepHrzqr nepr.ro4 cna6o HoBo

aHrepBaJra 80-90 km) nsc"ne4BaHr{re
6n $aeonu [poMeHr{, r. e. xone6anzq-
MeHr4 B Kpafl, Ha AeKeMBplr v HaqaJroro
opuoro C3,

1."19!1.: lr3KasBar crpAer{Ha 6naro4apnocr Ha qfi.-Kop. [. Hecropoe 3a npeAocraBeHure lrM
aocopoqr.roHHr.i AaHHrl.

JInr ep aryp a

I' M c I n.t y-r e, 
-M. 

E. How well do we under.lfand 
^the-dynamics'of stratospheric war-

mings? - J. Meteor. Soc. Japan, 60, 1982, 37-65.
2, And r.ews,. D., M',F. ,\g. I niyre. ntanetlry tuuuu. in horizontar and vertical

shear: the generalize I Eliassen-Palm relation aird the mean zonal acceleretion -
shear: the generalize I Eliassen-palm relation aird the 

^"unioiit iccJeration. _J. Atmos.-Sci., 33, 1976. 2OZt-20473.Panch.eva, D., E.Apostolov, G. Nestoiov.
and transient planetary waves. paper IL 02. 10. _and transi-ent planetary waves. Paper
Praque,1985.

4,Tlauqesa,4., E' Anocro/ron. cxopocr_Hapa3rrpocrpaHeHr.ieHanJra'erapr.llr

.r."..d:#l'liii"ffd'i 'iln"i.oo'o.s.pua a6cop6qur ua 4r,r', paArioBb,rrH14. - Ei,rr.
reoQ. crr., XllI, 1987, Nb 2.5.Apostdlo.v, .E.l v^.[,"tJls.^^spectral analy_ses_of the time variations of sola,r LUruv, '-., v,Lerrus. Jpectfar anatyses ol the time variations of sola,
X_-rays in the 1-8 A and 8-20 A region. -"Bull.Inst. Asir-. C;;;h;;., 26, lgZS
No. 4, p, 193

6.Panai;i;, p.. n Apostolov, c. Nestorov, J. Lastovicka,
Long-period.fluctuations observed in-the ionospheric a'bsorption variations.-lStudia Geodet. et Geophys., B!,1987,301-814.7.L abi t zke, I(., (' P e t'zol d. First note on the major stratospheric warming
at the end of December 1984. Bull. MAp. 198b.

of Time Series: An Introduction. N. y.,

of the 5 min oscillation irr photosoher!c
55.

easurement of Power Spectra. N. Y., Dover-,

ll..IIyson, A., f. KyxnuH, A. llerer,rcr<rii, I4ccae4onaHueflepuoAr.rqecKnx
Bapna.\H'n lIHTerIcI4BHocrl4 l(ocNluqecKr4x-nyuefi c noMoIIIbIo ua6rzpar:e.uinr,rx rlacror-
Hr,rx Qrz.ltrpos. - leo\a. 14 aepoH., 196b, J\b B, c,392.

12' H ecrop oB' f., M' To4op <iaa, A. Kas eBa. Cr.iHonruqecxuir aHaJrrzs r4o-
ggcQgqgoro norJ'roqeuufl B 3r4MHeM norryroArlr4 lg93/1984 r. _ ninr. ilA.-*.,xI, 1985, N! 3,
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activity sources and its reflectiot.r in geoma
Czechosl., 31, 1980, No2, P. 119'

14. An ders on, R. Z. Distribution of the serial
Statist., 8, 1941, No 1.

15.Bracewell. R. The Fourier Transform and

mesosphere
1 655.

correl atio

its Appli

at middle
Hill, 1965.

16. N est or o v, G. October effect in
Acad, bulg. Sci., 27, 1974, p.

Long-period iluctuations
ionosphere radiowave absor
in the winter of 1984/1985

D. V. Pancheua, E. M. Apostol
I

(Slummary)

Uping difierent statistical methods
period oscillations h{ve be_en studied (2,5-20.days.-p
four radiopaths for ionospheric absorption (747, I4l'.
in the winter of 1984/1985. Special attention has been p
changes of the basic wave characteristics (period, ampli
their connection with the stratospheric warming at that
planetary wave amplification was observed before t
warming at the end of December 1984, as well as-during the stratospheric'warming.
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B:nnrapcxa atahet\4ufr. Ha HayKure, Bulgarian Academy of Sciences:

Aepoxocuuuecrtr ugc.rreAbaurls e E:bnrapna,8. Aerospace Research i11 Bulgaria,8
Codrls. 1991, Sof ia

,

Oco6eHocTI4 Ha rpt46onoff.It{Hl,Ire
flBJICHHfl B KOCUOCA

M. K. Kaudeea, IO. M. Cuneonoea*,
H. T. MaHonoB, B. M. If'amoe**

Texuu,a. uHusepcumern - CoQun
uectre)aauun, EAH
0Eun

Tpu6o,norurra e HayKa 3a fpaHuqHnre crpyxrypll, cbcrofff
HLrs. Lr CsofiCrea Ha MaTepHflTar IIOpoAeHI,I OT npOcTpaHcTBeHaTa orpaHLIqeHocT
HA TCJIATA,

Cnope4 naft-o6ts1u ilpeAcraBll cBerbr e HelzSrlepnaeMo MHoxecrBo or rpafii
Hrz o6exru, o6pasynaulr{ eAHHHa cr.rcreMa 6laro4apenue H.a KoHTaKTI{re Me}I{A}F

rax. llpu roBa Ha KoHraKra rpa6na Aa ce rJreAa He caMo Karo Ha nsaanao4eficrnud
Me>KAy o6exrute, au :r^arro Ha caMocroflTeJlHo o6pasynauue cbc cBor crpyKTypal
cy6crp ar, cbcrofl HI,Ie H KrrlrerLrKa, T p u6o;r oru flT a r4sy q aBa KoMtIJIeKc Ho Ko HT aKT fl
KATO

HarpaBJIeHI,Ie, $oPtuuPaIt1o ce
Ha I aYru rPu6oJlorlrfl u KocMoflof
rufl. T. e. u3cJIeABa SaKOHOMepHOCI-

otl{qHI{Te gBJreHHfl B yCJTOEHflTa IIa KOCMlrqecKoTo I]pocTpaHcTBol
3a TfxHOrO ynpaBJIeHI'Ie Ii npeHacflHeTO HMr B SeMHI'I ycJloBl4fll'

HqecKara rplr6olornn trr rexHI,IKa ca ilpoqecare Ha cyxo rpIaeHP
u cMaSBaHe, Ha aSHocBaHe, IIoBSpxHocTHHTe flBileHl4fl, npoBoAI{MOCTTa HaKOH|
TaKTHTZTe CI{CTeMII, XepMeruqHocrra'Ha

B uacrosulara ciarus ce aHaila3rt
pr.rre, onpeAeJrflrql4 rpu6onoruuuure
cpeAa,

XaparrepHure oco6eriocrn Ha rosIl
neo6nqaftgus KoM[reKc or ycJIoBI]r,
p a4]jawfi , TorrJIr.rHHo HaToBapBaHe, MI,I

B eeraH[ ycJIoBI{f rpu6onpoqecnre
n no4HLt napu. B Kocuoca [JIETHocrr
a BJrI4fHIre-TO Ha KI4CJIOpOAa I{ BJIafaTa
TaT OT r4SHOCBaHeTO z rasoBara Aecop
Ce I{SqLICTBAT, a JIIjfICaTa'Ha KI'ICJIOpO

3 AepoxoctuuvecKri ragcJreABauun o Ernrapua, 8 3F



A4cop6rluoHHrire crpyKlypg. c.e,, pagpyuaB4r, r4 Sqgroe.
MarepuaJrr.rre ce Hapyuaea. Toea BoAr{ Ao oroJrBaHe Ha rro
HO HapaCTBaHe Ha aAX$AOHFraTa AM aKTHBHOCT, pe3yJliar
rlero usHocBaHe H saAr{paHe B KoHraKra 12-41.

Orct,creliero Ha KoHBeI(TI,IBen rouoo6vteH npa e

aelqo Ao 3aAapaHe r{ 3ar{enBaHe B KoHrar(ra.
llpoqecure [pr.r rpr{eHe 868 BaKyyM 3aBr4cflr r{yBcrB

Ha MarepHa,ture. llpu BbrJrepoAHt4re croMaHr{ HarrpHMeDH a M arep r,r aJrHre. I lp u BbrJrep oAHt4re croMaHr{ H arrp HMep
e 1,5-2 nmu no-ro,rrflMa or raerl Ha Br,3Ayx [3] . Tprzeir
IIMa cBor{.re. cnqquQuuHz oco,feHocru.. .Tyg ,rs.Ho, gE€rHero. c
KoHrleHrp'aqr4flr| Ea heri.rpai(ure efleMeHru [3-j-5]: "

i r '. ., !. '' ,

(I,I)i ,ltrp,z fperara,o6nadr erxapaxrepn; r. Hap. ,,a1atrr
AEOI?.Ka"1 npa Koqro iiHTeH3rdrETbr Ha rr3HocBaHe He,ce npe

rrllHa 3a CI,IJTHO r{afpflBaHe B KOHTaKTHaTa 3OHa, BCJIeACTBT4

AecrpyKrlr4flTa Ha cMa3orrHrzre c.[oeBe z Aecop6quflra Ha
xaH[rIHaTa flKocT, IIOAIOMata ce pa3BLITI4eTO Ha IIJIaCTilq

la3oorAeJitfie v ira. c6craBAr H,a OcraTTjrriiara ragoBa
HaeTO 'H.a TpI,IeqnTe ce hoBT,pxHocTr4, Ha TeXHOIOfHqH

Marepaairurer. -axrllBugr4par €e Aecop6q[fiTa u : Akrby3n
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Qur.l . lllsnretteHi{e ira usfeFr€HTera Ha:r.rsHocBa
yBeJIIzrIaaaHe cTeIIeHTa ua Aaryyrr,ra [3] ,

Ha'Qrzi, 1 e nor,asaua,saBrzcr4.MocrTa r{a r4sHocBal
(yylTa .[3j: Ha6,rrioAaBat ee TpIi 's6tiacru. l.IrpBara e paKrepira 3a,r.

OT CTENEHTA HA

;Jc.na6o paspe*AaHe Ha:cpeAaf a,i(.lo 10 Pa)., npu korro KwcHvrfrT cJrofi Bb
KoHiar{rHprre rroBbpxHocrh r.rMa ,|oJrfMo sHaqe.Hlze -(I). n
3 a[oqBa r4HreH3zBHO p a3pyIIIuBaHe r{ rpyAr{o B'63crar,roBti

Erop;ara (Ao I

ulzfl H,a:TpaeiqaT
ur (lII).

Ba clop orHocHo HarlaJroro Ha ralil o6,nacr nopaAr.r BJrHf aero Ha co6cree

- B rdcvnaqeeKara rexur,rKa tpn6ocucreMr4re,pa6orfiT
reH ilrarason.sr -200o C lo +iOO0" C. To,u6ono,ouecu,C. Tp,u6onpou npbr.auaqu, Ha

npeAr4crop.rdfl Er,a
repr4ad'rnre ra AP.

B x[ipoK TeM.r.rep
pen Er4arrasos.sr -200' C Ao *
pelilo". ca r{3Bbrlpefito" ca r.r3BbHpetrHo CJroxtHr,l,. Te.saeucfir ,ot rranoro $
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ctcroflHr,rero Ha rroBtpxHocrur.rre cJroeBe, KoeQraqlreHrtr Halrpueue f npu nr-
KOr4 MaTepr{aJrLI HaMaJrsBa [pI,I HarpflBa
no pa3Jrr4qHrr MeraJrr{ / uouorouno HaM
nporrBrrBa npLI 3Jraroro, cpe6poro, MeAr
)KeJIfl3OTO, HIrKe!'ta, TaHTaJIa TpI,IeHeTO
peAr.rqa Marepr.raJrl{ xaro PbO, MoSr, rp
OC3KI{ I{3MCHCHI4'I HA CT4TATA HA TDI,IEHC

Bcaqxu resIa oco6eHocru ca cnrpsauu c [pornqaHero Ha noB'bpxHocrnu Rn.ne!nuR,
saBrzcequ or Susuxo-xr.rMrrr{Hl4Te csoftcraa ua rpu6ocucrevrAra I{ cpeAara, or
cbcroflHrrero Ha noB:bpxr.rocrHuq cnofi, n lp. HarpxeaHero qecro BoAI.I Ao crpyK-
TypHr4 H3MeHeHr.rfl, KOT4TO BJrlrtrtlT BlbpXy Kr.rHeTriKaTa Ha Tpr.reHeTo I{ lISHocBaHe-l
ro. B reJrara cbc cJrorzcra crpyKrypa BaH-Aep-BaaJIcoBare culz orc,na6sar.
Tosa o6nexqaBa caMoopueHTl4panero r-ra crpyKrypHr4Te 6roxoee B rperoro rflJlo,
crr.rMyJrapatiro caMocMasBarqoro Aerlcrere [, 5, 6] . llpu BLrcoKH reMneparypll
cMaSBatqtITe cgoficrea Ha MaTepuaJrr{Te 3aBlrcqr or ,,pa3MeKBaHeTo", or cTpyK-
TypHzre asMeHeHHf r.r or 4raQygkrtrra - flBJreHl,rfl, cIIoco6crBaIIIkI aAxe3llflTa.
Tesv qnreHutr ca ro,rrKoBa cd'Iox(Hr.I, qe B[coKoreMnepaTypHnTe cMa3KI] u ,q,q

AHec ce cbsAaBar no errnupurlen IIbr [5, 6l .

Tpr.r6o.nornuHrrre fBJreHLrfl npv cr.{JIHo oxJIaAeFILITe refla MHofo ce pa3-
!'rnqaBar or re3rr npn HopMaJrHr.r ycroB[n. Tnrp,{ocma r{ KpexKocrra HapacrBar.
llpu naeranrrre BbsHLrKBar KBaHronu e$errn, npoMeuflqlr cbqecrneHo $usnxo-
MexaHrrr{Hr.rre cnoficrsa, npflr{o cBbp3aHH cbc crpyKrypara [3, 5-8] . A4xe-
3VflTa I4 TyK r.Itpae CGIIIeCTBeHa pOJrfl nprz OTCbCTBT{e Ha OKr4Ci/IeHLre v HapacrBa-
He Ha IIOBT,pXHOCTHaTa eHepfHA. AUASOTpO[Hara CTpyKTypa Ce 3arla3Ba, Koero
o6yc,nann Bb3MoxHocrra or caMocMa3BaHe. Tosa e oco6eso 4o6pe I43pa3eHo npu
lo/'rr.iMepr.rre c ofJIeA Ha HflKoI{ KocMIrqecKI{ npLIJIO}KeHHg. Ho ilpli rflx e H1r;1113

r4eBecrHa rrpeArrasar.IBocr, Barqoro rroJlr{Mepr4re ca oco6eHo qyBcrBIlTeJIHI4 I{r,M
reMrreparypHzn Saxrop [9, 10].

B Koc\ru.Iecxzira rexunKa rxupoKo ce H3[oJI3Bar THTaHoBLI c[JIaBI4, IIpHTe'
)KaBarqr4 4o6pu flKocrHrz ceoricrsa ltpr{ HI-IcKLI reMrleparypu, llnrepec npeAcraB-
JrflBar HHKeJTOBHTe r.i MaHfaHOBr4l€ CrrJraBLr. MeAra nplr oxJraxAaHe FIe HaMaJrflBa
CBOflTA I]JIACTI,ITIHOCT.

Ct,ulecrneu npo6.rreu B KocMllr{ecKara rexHl4Ka ca cMaBoqHI4Te MarepIIaJII4,
oco6eso lr1o ce Kacae Ao IIrlIpoKI.It reMneparypeH ALIala3oH I.I reMrleparypHara
rlr4KrnqHocr. 3arosa BB3Molr(HocrI{Te sa r{3cJreAoBarer'rcKo rbpceHe ryK ca ro-
JIEMI{.

3a xocrr,taqecKaTa cpeAa. Ca xapaKTepHH eJIeKrpOMarHI{THLIre flbIIeHZq c
ur.rpoK eHeprr.reH_ crreKrbp H rroBr{rrreFrara xliM.I4rrecKa aKTIBHocr Ha iroHusu'
paHIzTe fa3oBe. Kocti,tIz.Iecxur'e o6erru'LIBIIIirBar rflxHoro KoMrIJIeKcHo nts4efr:
crBr4e. O6rureaHero crr.rMyJrr{pa xHMr4 trecK ara, agcop6rrl4oHHara v lxarailLrrilrlHa'
Ta aI(Tr4BHocr Ha rloBT,pHocrra. Excnepz
He Ha .u,ee o6fltqeHl{ croMaHeHr4 Tedra
flpu nrarepvalrkrre c pasilr{qHu rroKpr.rr
BIiIIraBa Ir3Hocoycrofiqugocrra 6 ntrpI.
raJrLITe rrpeAr.rsBHKBa BTOpr{qHa eJreKTp
JIbaIeHIile, p a3ILIr{HLI 4eQeXrU,

Pa4nag,uoHHure 4e$errz ca naft-ro.neMu nplr o6rtqeaHe c HeyrpoHv, npll
Koero rBtpAocrra, qxocira Ir Apyru ceoficrsa ce npoMeHqr [3, 4] . Excnepurr,ren-1
raJrHr4re pesyJrrarr.r [], l2] rroKa3Bar BJrorrraBaHe ua anru$puxquounfire ceoft-
crBa rrprz Ao3n Ha o6nrueaHe 1018 neyrpoHa Ha I cm2 pr no4o6pnnaue npu rto-
BI{coKIr ,4ogr.r. Oco6eHo afpecuBHo e Aeftcrsuero Ha AaJIeqHLIf yJIrpaBI4oJIer.
Mnoro qyBcrBr{reJrur.r K6M pa4r4ar\vflra ca [oJILIMepure [3] . flo4 4eficrsple Ha lio-
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HHSIrpaql4 Jrbt{eHHfi ts Ttrx BT,3HHI{BaT XI4t\4t4qeCKLI nOeB T,Iqallt4.fl , I43MeHeHILIfl B
cTp yKTyp ar a r.r Br,B Qus zro-xrznar4r{ rIHTe ceor:rcr,n a. H a pxHocrra ce o6p4syea
Mpexa oT IIyI{Ha',r'r4r-rr4, HapacTBa cKJroHHOCrl.a r.iM K1,r\4

3nat{tdrenHo e s,rrl{sHzero Ha ra3oBara cpeAa (aproH
B yc.rroBr4flTa Ha pa1uaqrzq. O6qa 3ar(oHoMepHocr e rrol
ycTolzquBocrra c yBer'Ir.irlaBaHe Koeel4rlrzeFrra Ha TpIzeHe

" HesasucaMo or roBa, rre Tperoro rflJro tlo cnonia npa
3a r{eto cbxlo ca xapaKTepHH eKCTpeMaJrr{r4 cbcToflHrz
cBpbxHrzcKo KoIITaKTHo Ha,I_fltaHe, CBpT,XBTZCOKa VIJIW

cBpTrxBrzcoK Bal(yyM rlpIi HHTeH3r.rgHo o6urtqBaFre I:Ia eA
BbpxHocrr4 c rroroK ycKopeHn rracrr4rltr (e"lexrpouu, rlon

rrpoBoAr.iMoQr) [,13-17]. Cnprxcna6oro rpneHe ce H roAaBa B ycJroBHfl Ha

JrenBaHe [3, 6].
Harpl{eBrz napz u 4p.)
iliaBaHeTo Ha U3IiOCO-
I]plI [,llrb3faFre, 

I

)oAa e rpaHI4rIeH o5err,
(ceprxcna6o rp4eHe,

BpbxHr.rcKa KoFTTaKTI{a

a or rpr.re[lr4re cq no-
) c 4osa Ao i0r2 efg/g,
iru, llocrr4f afxn Croft,-

ar-reTo Ha roB4 He-
pl1Iel]eTo, qe To fdrlaBHo
Ai4Te Te,'ra c Ae6e4nna
Ba ce, r{e TpI4eFIe[O e
a B fpaHr rreu c"noii c

I,I O1' BIZCOqLIHATA HA

nprz Kor4ro NoeQzrlueurr,T Ha rpuene f Haua,lnea 100
Hocrlr rpr.r rerrHo rpueHe [1, 13, 15] . OrNpraeaHero H r
o6t{,{aI?Ho BB,'IeHLie Hapyrufi o6aNnoseH]are rrpeACTaBIuI Ba
-3aBI{CI4 O',r CnO4CrnaTa Ha rIOB:bpXHOC'[Fi}lTe croeBe Ha TB
or rropflA:bna HA HepaBHocrrzre, T. e. Hflr{oJrKo pm. OK
MHoro QrEn npoqec'lr rrpr4 orrpeAe,'ieHrz yc,rroBrifl nporu
Ie6e,ruHa HfKoJIKo aroMHI4 AI4anler-D-pa, I4rH xLIJIxAFIIZ ri
MT,IKpOHepaBHOCTHTq. BrOpUrr RaxeFr r.i3BoA e, qe po,rrflT
i.rNloAericrsue e peuaBaqa, oco6erro rrpH ronevd Harc

Qur.2.3awrcnlrocr ua roe$nqueHTa Ha rplreHe
npz pa6ora.B'bB BaKyyM cr,c u 6es o6JrtqsaHe
,rn{IrH!r rllarepv aau [1,13]
-1 -MoSr; 2-rya|nr;3-flT@E; 4-n

ESexmr,,faBolrelporruuaeMa KoHTaKrHa xilalul
IlaeMocr Ha KoHTaKTuare xna6zHrr c HflKo./IKo nopfAT,Ka tr
Ha.MOJIeKyJrr4Te Fra [poTr.rqaqHrr ra3, rrpH ycJloBr{e qe r

Ha aAXe3IZOHHOTO 83a-
apBarrnfl. Ha $ar, 2
f npn o6,rtqeaHe Hae [peAcraBeHo r4sMeHeHr4ero ua xoecpnqaeHTa Ha TpHeH

p a3I[rIHI,I CMa3OIIHLI MaTepI4a,'II{, LtS IIOul3B aHU B TeXHIIK a [1].

300

ilpcMc, s

'BpeMero
npr.r pa3 -

o3.r{atlaBa HeIIpqr{r4'
fod'reMH oT paSMepHTe

T HA HAJIflIAHCTO B

wrllrtHa cToiiHocT, xa-KpanqaTa Ha KOHTaKTHaTa sOHa e [O-fOJrfrM OT eAHa K
paKrepHa 3a BcrKo KoFrraKrHo ct,e4rzneHue [16] .
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CneqaQzkara Ha KocMIzrIecKara cpe4i'crje cBoqro'roMrr,,reKcuo ars4elicrnze
e yHaKa,'rHa. Ta 4aea Bb3Mo>KHocr sa nponexAaHe na peAr{rla HerpaAr4rIHoHHrz
I'IscJIeABaHIifl, LL sa npaKTI4qecKO IZ3[Ior'l3BaHe I{a T6I{KIz $zsrzueCru e@er<rU. 9pee
paArzarr4-ollun erslerlcrRrzfl Mox{e Aa.ce r,ro.F4rxr4 esexir4euocrra Ha rBbpAr.rre
cMasr(rz' Aa ce paspa60rnr HoBr4 l\,reroAri 3a ynpap/reHr4g Ha noBbpxgocrHrzre
csortcre a Fra onpeAeJIeHr,r MarepHa,rrr4.

Eop6ara cpeuy cneneaHeio Fra aHAporeHHr,re yrrd,r'rHr4reJrri u cpeqy rsx-
Horo crapeeHe B orKparug Kocuoc AoBeAe Ao ca,sAaBaHero Ha FroB KJrac Mare_
paailH 

- aHrHQpr4KrIrz'oHHr,i e ce xapaKrepLrsvpar c MaJrbK Koe_
QzqrzeHr Ha rpueHe; roJrflMa eocr, xn4poqo6nu csoficrBa rz ro-
BIIrrreHa 'cl,fiporr4BJrrreMocr gpqrJly BT,3 Br4ero Ha cpeAara. Bclrqxo ros4
ocr4rypxBa .HaAexAHa xepMeTr4rrHocr lrp,u KocMr.rqecKure o6gNltz. . j

- Tprz6onorlzqHzTe flBJIeHI4fl B; KocMr4e€cKara rexHr4.Kaj ca c/ro>Kgrz H MHoFo-
o6pae nu' Tgxuoro KoMIIJIeKcHo Iz3cd'IeABaHe Ir IrpaKTI4rIecKo ycBoflBaIIQ I,r_3:Kv,IIou;
Ba rlacrHo-Hay.{Hurr noAXoA U rtgLrcKBa o6e4rzuteaHe ycI4d'rl4flTa Ua rpu6onoslz
I4 CIIeIII4 adlll4ctu s o6nacrra I{a KocMrrrrecKr4Te I43cJreABauun, floxasarercreo sa
ToBa e IIOBIIIIIOHHflT HayrIeH LiHTepec Nt,u npo6neMrrre Ha KocMr{qecKara rpu6o-
flofuq [17] , uup^o^xo Aric_Kyrr4p ani w Hallerus KoHrpec no rpz60no."o,.uiroon
ce npes rcuu 1989 f , e Xensuuxu [lB].
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Some peculiarities of the tr
phenomena in space

M. K. I(andeaa, Y. M. Si
V. M. PaJoo

(Summary)
' , The prdsent;paper rePresents a b
concerning the influence of some basic environment
the naturd of the orocesses friction, wear and trubricatithe nature of the processes friction, wear and trubricati
of vacuum, particles fluxes: and radi'ation, hirgh and vt
discussed, as well as the phenomenon of anom.alously 1

cess of solid state objects contacts under ultrahigh vac
particles radiatlon,
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Er,,rrapcxa aKaAeMr.rs na Hayrolre. Bulgarian
AepoxocrvruuecKr{ u3cJIeABaHr.rq B 6r,,[fapus, B

CoQrx. 1991. Sofia

Academy ol Scierrces

. Aerospace (esearch in Bulgaria,

Tpex xoM rroHe Hr H:",rrt, neH erparo pHbrr2

aKceJrepoMerp AJrfl rzccJreAo BaHr4fl
Mapca

f . X. Mapdupocnu, B. M, @pend*

Llncmumgm Koct4u4ecKux ttcc,tedooauud EAH
a'I4ucmumym 

Qtusurcu 3en,tu ,,0. Uiwudm" AH CCCP

llepnrui u rroKa eAHr{crBeHHsili olrrr }rccJreAoBaHHq BHyr-
peHHero cTpoeHI4tI I]JIaI-IerbI .fulapc ceficl,ro.lorl4r{ecK].it4iz MeroAaMH r4 cpeAcTBaMa
OsIn c4e.uan eqe e I976 r., I(orAa KocMr.iqecKlte craHuliH,,BaKHuf-1" Lr,,Br4KrrHl-2"
AocraBrzd'rr4 Fra riJraHery cerlcno,rorHqecKyro anlaparypy 11 , 7l.3ro 6tr,nu rpex.
xoMrloHeHTHbIe KoporKoleplroAHbre ceilcuonplreMFrr4Krr c oJreKrpoAr.rHaMr.rqecKr.rMn
npeo6pasonareJlflMI4, HacrpoeHHbIe A,'rr{ pefzcrpaL\r4Lt cKopocr14 *. Cer?cronpr{eM-
HI4KLI He 6nnU ycranoBJreHbr HerrocpeAcrBelrHo rra Mapcr{aHcKOM fpyHre, a oc-
T aHH^l]M4 e nepxuefi vacrr4 crrycKaeMoro a[rapara. Ceficvro-
r f a-2" 6rtn yclerxHo pasapperrcpoBaH Ir $yHN4uouupoBa"rr B
tI rr] MapcrraHcKr.rx cyToK. Bw6par\wu cnycKaeMoro anlapara,
BC.rleAcTBHe IOpbIB]ZCTOTO MapCTIaHCKOTO BeTpa, OLIeHb 3aTpyAHAlILI rZHTepnpe-
ralll{rc [or'ryqeHHbrx AaFrHbrx rz, B rrepByro oqepeAb, rz4errrusunaqHro Mapco-
rDqceszri.

flpr peaJrr43arlun ceiicnao"toruqecxori qacrr.r,,Br.rKHHfoB" 6utn ycrerrrHo
npeoAo,rleH paA cepEesHbrx TexHIzqecKZX Iz rexHo/roru.iecNzx npo6.rreu. Ho,
KaK pegyr'Ibrar,_ceficlrorparp,,BrzKr.rHf a" He orreFrb rrpoABHHy,'I BrlepeA Harxa gHa-
HLIfl O HeApax llapca - saAaqa usyrleHr4fl BHyrpeHHero crpoeHnfl rr reKrOHH-
qecKllx ctz'[ groli IIJIaHeTLI cericuorrornqecKHM]z MeroAaMII rz cpeAcrBaMH errle
)r{Aer cBoef o peueHun [2j ,

B [3, B] paccMorpeHbr ocHoBHbre npeArroctrJrr<w tt coo6puKeHr.rfl paspa6orxa
anllaparypHofo KoMnJIeKca Alrtr certcnonoruqecKlrx trccd'reAoBaHrzft n4.apca, oc-
HoBaHHbIX Ila pa3BHrIzI4 B noc,reAHne foAbr xax ceftcuoJroftrlrecKofo anlapary-
pocTpoeHLIfl, TaK I,I KocMl4rIecKort rexHurtr LI TexHoJlofpiI.r. B z'rore cI4HTe3LrooBaH
npeABaprzre,rtntrrl BapuaHT npHeMHO-nlleO6pasonare,nlsofi qacrH 3Toro KoM-
IIJIeKCa, pearLl3HpoBauuuil FIa ociloBe 'r'pexKoMI]oHeHTHofo IIbegoa,/reKTpHr{ecKoro
npeo6pason.gre[fl [4] c o6qer? c$epuuecxoft, unu 4norlnofi rorruqecrofi Hr{epr-
uoI? ltaccoit. llo,nyueuu I{oHKperHbre 3Har{eHizf ocuoBHbrx rexnrzKo-oKcnJrya-
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raIII4OHHbrX XapaKTepLICrIrK, rrpeA/'IO)KeHbI CIIOCO6bI

KaJrr.i6poBr(H, rrr.rKJrorpaMMbr pa6orbr 14 T. I. Ho, rar< xax
HagHaqeHa AJI-fl r4ccJleAosaH[tt nocpeAcrBoM LIcIIoJI
naparau (wnu) MapcoxoAa, oua BepoflrHo Mo)Ker 6slrl pe
npoeKrax (,,Mapc-96" u r. g.) lpofpaMMbI I]cc,IIeAoBaH

,,Mapc-94" He npeAycMorpeH cnycxaenaltrt afifiapar Lrnv
Batklfl. 6yAyr npoBoAl,Irbcn wa op6vne IZClli-, a K roBe
rreHerparop, lrro flBJrflercf eAr4HcrBeHHoH BO3MOX
c.ne4onaunIl fpyHTa rr BHyrpeHHocrI,I n;IaHerr,r. Zcnon
TpaTOpa 3HaqaTer'IbHO OfpaHLIqHBaeT BO3MO)KHOCTI'I [O
pasnoo6pasHro, trpoAoJlxr{reJlbHocTa I,I MeToALIKe KOI{T

Ho B npr4Hur{rre Bce }Ke ecrb ABa rlpel4Myqecrea cettc
suir 

-.reHepapoBaHHe 
ceircnra.recxllx. BoJIH or efo rlaAe

KOHTAKT C IDVHTOM,
B 4aunorl pa6ore r43rox{eHbr pmy,Ilbrarbl npeABa

HAYIIHbIX SAAAq, OCHOBHbIE KOHCTPYKTHBHbIE XAPAKTCP
pagoBare,rrbnofo H gJreKTpoFrFroro 6roKa, a raK xe
rpexKoMIIoHeHrHofo AByxypoBeHHoro rleHeTparopHoro
Arq cericl,IoJiof IaqecKrz x r{ccJreAoB aHar:r M ap c a,

Hayvurre gal,aqv

Hau6onee o6qrze Hayr{Hble 3aAaqa,
BaHrzeM noBepxHocrr.I LI BHyrpeHHero crpoeHl{f Mapca,
pe4 ceircl,roJroruqecr(HM oKcnepr{MeHroM c nouoqrto TII
JIIIPOBAHbI TAK:

l. BoccranoBJlel{ue Haqa.nrnofr cKopocrll u reoMer
rrapaMerpoB rpaeKropr.rH npn yAape nel{erparopa o rpyHr
tr{e no,ryueHHbrx AaHHr,rx oirpe4e.nnerca npoQI4JIb B rJI
x(eHepHbrx [apaMeTpoB Mapcl1laHcKoro rpyHTa, a raK
HI'IqCCKIZC 3AAAqH, CBg3AHHbIC C YCOBCPIICHCTBOBAHHCM
TOpa u MeTOAUKII elo HcIIo.rIbSoBaHIiIq.

2. Perucrp arrldfl BTopl4rlnoro cer?ctr,tl4qecKoro noJIfl B

Horo c Mexdnuqecxr{Mu HapyueHI4rIMH cpeAbl Ir peJlaKca
nrafi. llonyqeHnbre AaHHbIe cnyx<hr Arg LIByrreHI4fl cBo

3. Perucrpaurrfl Mr.rKpoceficu ecrecrBeHHoro npolzcx
bar eerpa I{ Apyrux aruoc$epnux npoqeccoe. Ha ocHoee
cff qacroTHo-BpeMeHHbre xapaKTepucTrrK6 cpeAbl KaK q

T].IK rroBepxHocrHoro caofl MapcuaHcKoro rpyHTa.
4. Perucrpaqar 6nusxux uapcorpaceuuft qc/I

flpurruH 14 TeKToHnrrecKr.rx cr4Jr r4lrvr or naAeHl4fl 6b,nee x
'noBepxHocrr.'Zsyueuue BepoflTHbrx uaxpoceftcMzqecK
Aaer rleHHbre AaHHbre o AHHaMrzKe uIaHeTbI, yToqHfleT
MaHTHeH, a TaKXe reoJroruqecKyro I4cropIIIO IJIaHerbl H T
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' ocrio gilsrer' Ko Hcr pv i<TtB HbIe x ap aKTep r4crLlKr4
,TIIA ir' : 'u ' -r i;rl" ''!

.,.1
'flo Texnordfuqe[KnM n;9Kcr Kpprepl4s${.qe

recoo6pa3ree paciib.rroxr.rrs TijA s HIaxHeIi ( o'eue.lparbpa
Toquas $opirla I,I pa3Mepbl [ocJleAHefo eqe He I,I3BecrHbI oKoHrlarelbuo' Ho B

Bcex clyrlaflx y Hero 6y4er qunnHApl4secKaq HocoBaq qacrb. Ha puc. I cxevra

rr,rqHo rloKasaHa BepoflrHaff feoMerpl,Ifl rleHerparopa.
flpe4.rroxenHoe pacroJloxegl4e TIIA a HOcoBoIl ,{acrI1 o6laAaer cileAy

Iqr4Mg rlpellMyxle0rrs'aMLI; ;''

1

rct,;
lrl

I

Pnc. Merpl{x. fleHerpa-
rdpa e TIIA
I.- on.as qacrr, .3_-
nil6p otcex,4 - TllA

l. So.rree roqHoe ,socnpougseAeHl.re napaMeTpoB ABgir(eHr,rfl npr4 yAape

HaqanbHblfi MoMeHr H I]pI{ BXoAe B MapCI4aHcKHfr fpyHr'
2. O6ecneqeHlle flvquero MexaHurlecKoro KoHTaKTa c rpyHToM,
3. BcaeActene toio, qro rocrl ) 'BFeApeHHfl B npyHr T[]A 6yn

Ha Hexoropoft fJly6HHe noA noBepxHocrblo, ynyquaoTgfl 3KClt,llyaTaIII4oH

ycJIoBHq, u3-3aztj.rL, ..v v4. - I : .. : :

a) sHavHrenbno 6onee HlrsKoro ypoBHr Melrauleno;' {llkpoGeftc
ruyMa, BbISBaHHOro npflMbIM Aeftctg[el\,I nopbIBHcToro' 'MapcHaHcKoro Berpa,

raKxe yAapaMu qacTlrq, KoroPble HM nepeHocflrcff;



.6) ruensruero reMflepaypHoro AuanagoHa oxpyx(ab,4. He BaHuMaercff noJregHas Macca a o6reu fleHefl
flocneAHee LIMeeT HcKrIorrr4TeJIbHo BaxHoe r"uua""'*

crBeHHafl qacrb TnA - nprleMHo-npeo6paeonare.lunufi
reJrbHocrb K; Koropo.ro B. nparr,roft 'sastcaMocrrr or
uaccut M

(1)

tge M - BeJruqHHa

k.,:-Mpc,.,1 _ _ 
Co_ 

,

:

uHepruofi Maccbr, p - [be3oMoAy
MaTepI,IaJI rrbe3ogJreMeHron, Co - 3neKTpr.rqecraq eMKocrb
ycKopeHue rxaccu TflA, r. e. rDvHra.

Pacno.rroxenne flnE TflA'e naccfieHorl Hocosoft
r43MeHrrer o6uerf Maccbr noc/reAHero, pqcupeAeJreHurr ee
no.[oxeHilr rIeHTpa rgxecrr.r. Oio .cnqeaHo c rena, uro

I-l,annn4puuecKas HocoBaff qacrb HMeer Bbrcorf rlHn,
pas rpeBbrrrraer AnaMerp Dnn (Hnn)3'Ds.). no-sroM-y
rrpr.rHsrb HHeprHyro . M_a_ccy flflE c Qopugft 4eofiHoro 

-x

lI[B npelctasflser co6oft qrinnnAp uaccoir ecero Ha 10
orBercrByrorqero naccanuofi uocoeori qacru neHer
IIIIE.

n cpeAbr.

fi.,I' qacT.b

o6rqau ocHoBaHHeM), Ha prac. 2 nor<'ae'ana ,cxeMaru,rHo II

Pud.2. Koucrpyxqr.rs nn6 TIIA B cxeMarnqecKoM Bu
.1 -+ r,rHeprHafi Macca, 2 - nresogarulrxr.r; B _ nep;
IIraqcH, 4 - Hu>t<Hfltr.qacrb rrraccfi (xopnyca) TfI.{,
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/leofiHas Kogr4r{ecKafl HHeprHarr Macca r4Meer elrle oAHo' npeltMylqecrBp
nepeA cSepuuecr<ofi, a nivteHno - nyuulafi r<oaQQn
Hanpurrlep Ann KoHKperuofi paspa6orxN, rlpla Korop
c$epa (o6oanaueHnan nyHxuapnoft nuurell Ha pvc

pa3 MeHbrxylo Maccy,
a | [lnE npa Drr64

V>:282cm3, a sod'
1,50/0. 3ro r orpeAd-

Jrfer ynoMfiHyroe BbIIrIe Hl,lqrolrltoe I,IsMeHeHue o6qeft
rparopa, ecd'u,I B Hee noMecrllrr lIfIE TflA. KoHerluo, Mo

uiccy tll-lB sa c'{er o6rerqeHl4r KopnycHblx AeraJleft.(ne
xn), no 3To He sBJlferctt geo6xoAl,ltrlltna.

K o6urefi nuepruoft Macce nprDra ar{e4-

Hbrx Ailf perr4crpallHl,I ycKopeHHfl no rofiq-
Holi xoopauuatsoft cl4creMe OXYZ. _ _ lrc' ?
ro loqeHbl K sJleKrpoHHoruy 6.rloxy (38) T[lA. l4cno.n$'
so HoBe KepaMur<n I-ITC'19. flepnop gseHo 3E 3'lerf'
Tp aqecTBa KoToporo oKa3bIBaIoT .Bax{Hoe BnHgHHe Ea
TexHhKu-eKcl./ryalaqnunuorc X?pflKTepHCTI4KI'l.BCefO TflA' 

i

flocrogHuaq BpeMeHIr t exeAuoll qeln 3V
(2) tr: pu*Ce,

rAe Rgx _. BxoAHoe conporltB/Ieuae 3V.
I4s Sopuyr (1) n (2) oqeBHAHo B'tvs1ue Co ua K; u t. SAecs IrMeercfl B

BrrAy roT Saxr, uro flocrosHHaff'BpeMeHH t orpe1eilq :t snxnlOto fpaHHUy qactot-
Hofo Ar{anaaoHa, Koropyro B AaHHoM cryqae Lo*"u*t lreflecbo6pioHblM npunrrlu
ga F-.*:0.5 Hz. floe.u,eapureJrbHbre pe3yJrbrarbl'paepa6orru 3V noxasrlnarcl,3a fiH'x{:0,5 Hz. flpeAeapureJlbHble pesy/Ibrarbl'paepa6orru 3V noxasrrearcea F"u*:9,5 67. llpeAeapureJrbHbre peSy/rbTaTbl'paSpaooTK[ ctJ IIoKasbIBaruT,
rrro oH r{Meer conporr.rBneHne r{a BxoAe R"*}10 G ), npu conpoTHBneHIlH yrel[-
xn ft">S MQ.

EIHHCTseHHUfi Cnoco6 yBerHt{I4Tb 1(;r coxpaHt{fl ry xe t u He yBeJI

M, grO HCIIoJIbBoBaHLIe nbe3oAaTquKoB, COCTOqIIIdX Iza Ha6opa n IIbeSO3JIeMl

CO CpaBHLtTenbHo He6onsUrUUI4 eMKOCrflMIt, CoeAI{HeHHbIMH napaJlne.lluo' B

xpernofi paspa6orre npu n:4 n Cl:50 nF, noctogsHafl 'BpeMeHn t:R'
He llsMeHgercr, xoa$$[ql]eHr rIyBcrBHTenbHOcrH K; ]nelnvl.rBaeTcfl flplt

n 4 paea lto cpaBHeHHIo c BapI{aHroM, tAe n:t u'Co:200 nF.

Apyrofi Baxsrtfr napaMerp, BJII'Iqrc

Ko BXoAy rrryMbr u. 3y [6], xoropue
KaxAas KoMrIoHeHra X, Y u Zut't

orAenbHblx pex{tlMax (npeAnaraeuufi
pa6ore) qelecoo6pasuo ucuoJIb3oBaHI'Ie
uOro yponnn C (u.<5 Ails peii{a1[a I ll Anq BbICoKor{yBCTBI{reJIbHOIo yPOBH}t s

f"">5.tOt nns pdxlzuoe ll H III. i

Ky.>5.103 ,u,Jlfl pell(IzMoe II H III.
Heroropuuu \pytvMn ocHoBHbIMLI TexHHKo-3KcnJIyaral{[oHHblMH xapaKTt'
HKaMH 3y TnA fiBilqnrcfl: xoefrSr,rqwenr selanefisstx llcxaxesnft h"\.nflA"ssnqnrcs: xoe$Slrqwenr se.lanefisstx ucraxesl'tfi k,pHcrHKaMH

<10/0, At,HaMl4qecKnft Auanasou A>65 dB d pa6outz i teuueparypHuft Azanas$n
or -65 .4o +50oC.
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Anroprarvr pa6oru

Anropurr,r pa6oru T|IA onpe,qe"ls
ocHoBHoM Any\,tfl Qarropauz:

KOHCTpyKTr4nur,re oco6eHHocTH, CKOpOCrr.t npH y.(ape n r
upo roJrxl.rreJrbHo cTb aKTHBI{o no Aefi crenfl , Bo gMo)I(H o cTr4

a) uayuuori z c.tyxe6riofi ga1a'rawn [ocraBJreHHbrMr4
KUM gKcnepr.rMeHToM c rroMorrrbro T|IA:

6) caMQri cyrrlHocrbro, BogMoxHocrqMrz u nerlcr IIeHerparopa,

H orpaHHrrHBaerc[ B

pe4 ceficnao.tora$.ec-

a Pro
fpliHr,
cagr€:

r anfopuTMa pa.

peuufi no rpeu o!au,)PcrrAkL IIo rpeM oqflM,
oAe B r.uy6nHy. pe.

ocrb pefncrparlHH
flAHocrbro R:12 bit.

T C.MOMCHTA VILAPA

bre KoHKperHbre ua-
yrouHeuNrc. B

c.u,eJraHHon Ha

o-3KCn.[yaTaqraoHH

Ha BXOAa B

c.ryxe6nofi

kByte.
p.exr{M. perHcrpauHH

uurporonedauafi no :rpeu ocfiM. Brnroqeuue _ no 
-s

rroH nporpaMMe rro
brc KaxAoro .u,ftc-
rparlHr.r sa cyTKH'r.rcrparlHr.r sa cyTKH

u sroM o6ruufi o6derr.r

crpaur4s BbrcoKoqyB-

M.hr, opfaHugaqnfl cBgglr c op6aranuHblM.a[naparoM rd. T.

. B qacrosuee BpeMfl paspa6orau upe4eaprarelrssrfi
6oru TflA.

flp^eanararorcfl rpil pexnr\da pa6orsl :. I. PexzM yAapa - perzcrpaur4fl coorBercrBeHHbrx y
npr4 yAape neHerparopa o rpyHr (npu t:0) u npr.r ero
fI{cTpaIIHfl HI,I3KoqyBcTBHTenbHoIo ypoBHfl K,., nPoao.

"o:1 s, qacrora onpoca/':300Hz Ha KoM[oHeHTy c
o6urrari.g6teu un$oprvrauar.r B sroM cryqae - oxo,to 1,5

Il. Pex(HM pefHcrparlzx lrhrpoceficM -.- cTarlnoHapHbr

BpeMeHa, nepuoAaqecKa c Io:S0 min H flpoAo/rxaren
I{perHoro LIHTepBa/ra ,o:20 S, r. e. o6rqee BpeMfl
t2=B min. r{a-ctora onpoca /":100 Hz ua KoMrroHeHry, n
uut[opuaquA ypu oAHoM-.BKJrroveHua 6yrer 12 kByte. per
crenreJrbHoro yposnn K,i.

III. Pexu.rvr 'perficrparlur.r Mapcorpflcennfi - craqaoH,
IU4r.r MaKpocericuaqecrux co6lirafi r{a BblcoKorrvBcrBHTeJl
qeHr{e 

- I1o aMrrnaryAHoMy npHsHaKy, KOfAa aMnnr4Tyt
BospacreT n 4 pasa u 6o,rsure (4,>446). Msl cun.raerrr,
qe.necoo6pasHee BbrxJrrouarr npu6op ue no aMnJruryAHqn4
poBarb .rrpoAonlrurenbHocrb perrzcTparlzu t^" :3 min.
f;":'f;':100 FIz, o6rena uuf,opmarlrzr o4uo'to BoBMox
100 kBvte.

Or,Ier Bper\4eHl,r orHocrrreJren - rafimep Haqr{Haer
reHerparopa o Mapcnancrzfl fpyHr.

3aK.[rorJeHae

KaK s neiaori B cBoeM poAe
TOqH€HHOMy OKOHqaTeJIF,HO TeXHI4rIeCKOrvfy ga,qaHIIrO, HeKO
paMerphr TIIA 6eccnopno 6ytyr noAJrex(arb KoppeKr{uu
c rarb e AaH br peayJrbrarbr npeAB apr.rrenls ofi paepa 6orxn TII
Haa6oree ^BepofrHbrx KoHcrpyKTtrBHo-3KcnJryaTaqr.roHHbrx
Tparopa. C oAnoft cropoHhr, BepoqrHoe raet4'etreHae HeKo
TepHcTHK lZ OCO6euno ra6apurnorraaccoBblx [apaMeTpoB,

TeM, KaK 14 OpnaHuSarIHH CBfl3H Me)KAy neHeTpaTopoM t4 o
14 T. A, oKa3aJII{ 6tt coorsercrByroqee BrruflHae Ha rexur4

rpfl
KOH
qHe

)JIAI
(retr
H3

CTI,I

:JIY:
IIbTI

x
KOpOCTr,r naAeHvf

rpyHT, 3HepreTrzr{ecr{Hx pecypcoB, BO3MO)I(HOCTH r{ Op an cnyxe6uux

xapaKrepr{cruKr4 u anropr.rrM pa6oru TnA. C apyroft c oHbI, TaKIle r43Me
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Hutr BosMo)r{Ho 6yayr Heo6xo4l.luur u rocJre 3HcrrepHMeHTa c ,la6oparopHula
MaKeroM TflA e ycJloBuffx, 6,[t4srax K peaJrbHbrM axcnnyaratr,r4oHt{brM ycJroBnrM.

AHarug a .o6cyN4euze ecex BosMoxHbrx BapHaHToB He Moryr nuecrnrucfl
B paMKI4 o4aoti cTarbiz, rlogroMy aAecb yrroMHHarorcfl To./rbKo nau6olee xapa4-
TepHbre cnyqan:

1. Ec"uz qnnusApr.trrHaff HocoBafl q
MHOfOytoJIbHOe ceqe
6ee rexnonorHqecxrrx' 2. B Hacrosulefi
AycMorpeHHatr rltfr, neHerparopa uaccofi 22-25 kg. Ecnn, neuerparop rrMee[
66mrune Maccy a ra6aparu, eosuoxHo yBerr{rrr,rrb Maccy ra ra6apnrsi nn'E TnA,
coorBeTcrBeHHO r.rHeprHyro Maccy M, a rat<*<g dcnu seo6xoAllrvro, yeenNunrf, 

,, K;. , '!'i

yBeInqr.rTb n l]ocpeACTBOM yBenzqeHufl
cbr i, ra6apuron qnB T[A" flpa ro{r
Hafl Macca Mox(er Aqcrl4qb rl14:0,350 kg.
Koropofl neHerparop yAapsercff o Map-

qro or Hee npv 
pocoM 

"rJ;.tfrolonnx 
acrleKrax' noroMy

a) rny6nua
6) xaparrep pa .ceficurg.recKax BoJrH:
s) yaapgoe -eosAericreoBarb 

Ha nenerpirof
u, co,oTBeTCTBeHFro, BMOHTr.rpOBaHHafl B Hero ailnapaTypa.

Vrot{HeH}re z0 no3BoJIIrr BblqncJrhrb Bce aru napaMerpbr, rrocJre rrefo HaAf
Ie)I(ltT yTorIHr4Tb :

- orrrHMaJrruufi roootfr4qHeHr qyBcrBrireJrbHocrr4 (; nflB, roaQoaqaeHl
ycnrwtt Ki" ey, rpoAoJrxure,rrbHocrb pefncrpaqa^ ,0, qacrory onpoca 7u fr
paspflAHocrl R Ans pgNzraa I;

H CeaHCax He pefncrprzpoBarb Bce rpr.{
riJrl{ oAHy r43 Hrzx. Cneqaarsno AJrJr pe)K
c IIed'IbIo IIOBbIrIIeHr4ff HaAexHocTIt, qe
KOMNOHCHTbI

6. flperr.crour reopernqecKoe pe[renue H aKcnepnMeHra.rrbHoe no4rnepx4el
HI'Ie ueJleco66p_aenocrn-Tofo, qro6ri flflE urrae;ro or4elrtnue nbe3oAarr{r.txil al{
.qByx ypoBHeft Kr", Kr'r, r. e. ecero 12 lbesoAarqlrKoB. Sror eapuaHr rrMeeT
npeHMyIIIecrBo no coo6paxennau HaAe)r(Hocru. Cxeuaruqecxu raroit Bapr{aHT
rloKasan Ha puc, 2, fAe flbesoAarqnK cocrasHoft (.unyxyponeHnuft).

7. Ilepuo4u BJroqeHr{rr Io u npo4orrxnTeJrbHocrb pefvcrpatluu rr' B pexll+
rue II naxoArrrcr B npruofi gaBr.rcnMocrr,r or npoAoJr)KrdreJrbHocru 4ei.icrnrza ne{
Herparopa. []pa roporxoxrrBJxlHx ueuerparopax (nopaAra HecKoJrbKr4x cyror)
qenecoo6pa3Ho yMeHbrxnrs To vt ysenuwtrs io'.
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8,Mar 9 I s q n, D.. et aJ. Seisnrology on Mars.dilos.sian, G., V, Fremd,_ D, -'J. of ,Geop h. ,

Deneva.
tion oi the receiving.trAnsducing pzirt of an'zipparatus
inVestigAtions on.lVlans.''-- In: XXI:.Geneia1 Assembl

Three-,cBmponent pen-etrator a
for Mars exploration

G, H. "Mardirosfan, V. M: Fremd

(Summdry)
I'

In the present work the basic scien
lems concerning the I
and innef struct ng a
thi_q;compo*tlt i-tie j
development of the receiver-bonverter .and electronie un
variants of the alternative Approach for the basic desi
termination are discussed. An-alqorithm is proposed for
cohcLuslon,*!he Tec,.qpsary modiflcations. of tfie, perfor
and the TCPA operation ilgorithms are discussed ai a cc
tual variations bf ihe dimensicin-mass characteiistics. t
the organisation of the oper4tion systems, etc, oJ.Jhe
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Etrrapcxa,.aKaAeMnfl Ha HayKure. Buiqarian Academy of Sciences l

AepoxocrrrnuecKr.r r.r3cfleABauas s Ebniapr.rr,8. Aerospaie (esearch in Bulgalia, g

Codus. 1991. Sofia

(llonua)

nlara flpKocr.
B uacroxrqara p'aSora ca npeAcr

rpaJrHr{ xoeQuqnenrrr'na orpax6uae
KJIIOTIOB yrlacTbK,,E oKr.r H.rz" (llO.nura),
o6pasue, KaTo ce; orrraTaT HflKou or [o
BaHutr parloH ca pasnpocrpaHeHr{ lter

arHr.r, Top$eHr4 rr HflKor4 qr.rMoB14 norrBr.r;
Bkr, p asBllirr.r B rro-ApeHr.{paHrr yqacTbru.r
RBr.r roueli, pa3Br.rrrd B6pxy 6unvu qacru
rpyrta - noqBtr, pazBprrrr Bbpxy c:na6o
r{Brz rrorrBr4, pasBr.rrn n pafionu cbc c./ra-

ca c's6wpau[ [orrBeHH o6pasqz. Eponr
or IIJtorqTa, KoflTo BaeMa, cboTBeTHaTa

pasJ[rqufl. c IIeJI Aa ce XapaKrepl43l4paT noqbeuure

4V

C_nery1pa{Ua orpar{arerrHa croco6Hocr
Ha [oqBlrre, pa3rrpocrpaHeHr4
HA K4ItOtlOB yI{aCTbK ,, EOKI4HLI "

K. Pgtreuuna*,

u aepoexo,toeun ,,ll, tlI gwrcapoa,,, CAA
uaclte1ednua, EAH

t!.

CneNrpanuara orpilKarenua cnoco6uocr'1COC; ua noqbnre
ce o6ycnaea or $usuro-xrrMr.iqHnre nDl ceortcrBa u raBa Bb3Mox{Hocr Aa ce npe-
MVHe KbM KOJrI{qecTBeHa OrIeHKa Ha uBe
HflKOIZ BsnpocH rro TsxHaTa AlrarHocT
p asAeJrfl r 4ne rpynn rQaKropu, 

B"rrrr fl errllr
HOCT H2:IIO{BUTe: IIOCTOflHH}I 

- CbCTaB
TaB 14 MU HepaJrHa r{acT Ha,rroqBaTa; Bp
ra, crerreH Ha o6pa6orKa Ha.noqBrzre rz
pa3[peAe,'reHzero ua coc Ha rror{Br.ire rro crreKTbpa, a BpeMeHHrrre - na o6-



eAHaKr,B pffMep; Ha crpyKTypHI4re afperarl'{ ca cleKTl
rpoMerprrrHara crzcreMa ,,I4COX-020" (c pa6oreu 4r.r

[5] . npz I{Hrepnperar\r4flra Ha rtoryr{eHllre p$yJlrarl{ cLbl . lIp14 r{Hrepnperar\Lrflra Ha [Ioryr{eHl.Ire pe3yJIrarl{
[oKa3areJrr.i: xapaKrep Ha ]z3MeHeHLle Ha coc s aaan

floqeeHrdre o6pasqu B6B BrsAylxno-c)rxo cbc ne npli cpaB HO

pr.rpaHH c-6c e.K:
asoH 400-800 nm)
II3IIOJI3BAHI4 CJI I{TC

HH-

rerpaJreH KoeQuqrzeHr Ha oTpaxeH[e - r; pa3Jil4Krt y CKO npu I43-

6pauu AIJIxI,IHII Ha BbJIHara A.f1:f 64s-f 426, Lrr:r | 48s, A,r s: r tg, 42b

14 CbAbpxaHr4e Ha XyMyCa B r,rsc/IeABaHI{Te IIOr{BeHH asqu (ra6n. l).

T a6ruqa 1

,iliff l, n, ,r,,1 ,,.Aii ,1,,, oii

na 400-800 nm;

;70t 1,50

,-Iqt 1,25
,98+0,98

r . :; .i .s:tli,o,zi, 
o;ze ioits , ejoaio,'sb i

. II , , 9,3S+0,79. t,68r0,4J . 5,96t0,81' III '' '14;08+0,99' 3,95+0,55 7;76t0,80 I
Iv 18,40+ 1,54 5,22t0,66 10.12+ I,l0 I
v 21,78+0,90 6,-4 +1,21 11r5q+0,78', I

fpyna I sxrroqea fioqBr-r cbc cbAbp>I{aHIae'na 'x1

Topl13..o,lT, ;p+p1lgqlrro B, rparl4r+.Ire 9r 5 .N 25,45% , Tos

80

100

@rzr.1. I4sr.reHeH?re Ha

Atr6oquna no npotpuna

48

cl,AGpx{aHr.rero Ha xyMyc /' Ir
Ha IIOqBIIT€. OTHeCeHfi K1JM

22tl,4g
t 1,96

B noBbpx
cp npeAI,I BCI4qKO

ABHO TIOBI,IIIABA
ftHocru Ha BcLIqK

Lrp Lrr,

QeHI,I, TOpQeHO-OIaTHI4j.,II H4KOI4 qLIMpBH IIOq-BLI cGC c o r43paseH rlp
xrz4porr,ropQzsrr4. Tesu ror{BH ce xapaKrepr{3l,Ipar c n
CKO s rleJrrzf Ar{arra3oH (400--800nm) u rzMar HHcKII cr
g4gAlaHa. crerT-qarrHll napll{grpll (r,a6n, l). , :- r,

,, .p83

,,. Xyuyc; %
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Krl,r rpyna II ce otnaCfr florteii e no-Hl{cko ctftpiKanne ria xyMyC B trd-
B6pXHOCTHT,TH_XOpI4sOHr B CpaBHeHue c nbpBara rpyna, Bapt4paqo r rpanuunrp
or 3,qo 7%. Ktv raeu rpy[a ca orHeceHlr lrr{MoBrrrre r{ r{flKor4 noqBrr, paseuru !
aKyMyJr_arrlB Frrrre lroHu]KelrLrfl. H B no-ApeHup aHure yrr acrbrlrz or o6p a6orB aeM[F
Qou4. XapaKrepr.rsrzpar ce c lo-Brrcoxu crorlnocrrr na 7, LrrrL,r, w [,r, n cpanu{-
ll^e Lrpyna I (ra6t. l). fpyna II e npelcraBeHa c rprr npoQaaa - 82, 83 n
202. llp opvr.l 83 x ap axrepn3 rzp a rrz MoBH
B rroBbpxHocrHr.rff xopr,isor{r u n 4rn6ou
Ha oTpax{eHlre z ce I43MeHq U"[agHO Or B

4o 100 cm,
C. Cr4apx
ao 1,58%
crc cna6o
Ha noBBpxHocTHHfl XOpI43OHT OT

or 3 4o 60/o . llo 4r,,r6ouuua ua
0,400/o, a 7 ce yBefl[rlaBa loBeq
I{ sa ocraHaJrr.rre noxasarenz (6ur.

fpyna III sxrro.rea xa$nriure
roJrflMa rrflollI, oT H3CreABaHaTa Tepr]ro
HI'rTe oT noBBpxHocHHTe XOpr.r3OHTH rro
0,25 lo 7,600/o-, a ocraHaJrHre [oKa3areJr
Hocrz or rrbpBr.rre ABe rpyrru (ra6n. I
ca 3a.rroxeHr4 Tprr npoQH.na - 1,85 u 203, Kor4ro r.rMar cpaBHHreJrHo Hr'rcKo cG-

Xytryc, %
567A

p85

23 4

p203

XyMyc '%

56
XvrV" %

5601

E

s
oa

@ur.2. ZsraeHeHr.re Ha ctAGpxaulrero Ha xyMyc h v ua noKagareJrr.rre V, L,rr, Lrr, Lrs
At.n6oqzna no npo(pu;ra Ha rroqBure, orHeceHrr xrrrr rpyna III

4 AepoxocmuuecKr{ n3cJleABauun n Btmapr.Ir, 8 .j

Abp)(aHLIe Ha xyMyc B noBtpxHocrHllre xopH3oHrLI or 0,87 Ao 1,8i%.llo 4tn1
6oquna npo$zn I ce ornuqaBa or ocraH ailLrre ABa (Qur. 2). Ha At.n6ouuua 291
41 cm cbAbpx{aHrdero Ha xyMyc e HrrcKo -0,25%} a IloKa3areilflr F e eucox -t

4q



33,03%, Koero ce cB6p3Ba c [pacr,crBr4ero Ha cBerdr
ToBId xopu3oHr. Ha 4r"u6ouaua 55-80 cm croilrHocrure
TpaJIHI{ rlapaMeTpr{ IIaMAilflBaT IIOr{Tr.r ABa rr6rrz, KaTo c
ocraBa rrorrrr4 eAHo r4 ctqo ($ur. 2). Toea BepofrHo e cB
fJreeBH neTHa r.r rbMHrr Hareur{ oT no-rollHi{Te xoDHSoHTr.r
100 cm crofinocrnre Ha r.r3cJreABaHHTe 

^napauetpz 
orno.

B npoQunrl 85 n 203 ce ua6.trc4asa noqrra eAHaKbB
BCr{IIKH napaMeTp14, BK,lmqLrTeflFIO 14 LrA Ct'Abpx{aHI,IeTO
203 Ha Ar.n6oqzna 68-100 cm ce na6.lrcganar cbxlecr
KOr{TO Ca CBbp3ar{r4 He CaMo c KoJ[{qecTBoTo xyMyc, Ho r{
JIff MO KO.TII4 qCCTB O CBCTJIOOUB CTC FII4 MII HCD A JIT4 .

I(rnr rpyua IV ca orHeceHr4 rror{Btr, saeMarqlr c,na6o
MaJIKa MorrlHocr ua npoSu.ua rr c FraqaJreu cra4uft Ha ep
ce c [o-Br{coKrz napaMerplr or rls6poeHare rpynu u c no-
xyMyc (ra6n. l). fpynara e npeAcraBeHa or eAr.rH npo$rz,r
KOeQ[Ur,reHT Fra oTp ilr{eHIze H,a rroBbpxFrocrHr.rfl xopnsoFrr
quua 12-30 cm ce yBerrzrraBa ua 20,14%0, woe,ro e cB],p{
A6p>KaHr.iero Ha xyMyc or 7,42 lo 0,46%. Ha Atr6o.ruH
AaBa HaMa,rrflBaHe na crorlnoqrlrre Ha Z B cpaBHeFrue c
ctAbp>KaHr{ero Ha xyMyc ocraBa eAHo u crllo (Snr. 3) .

SaHO C HaJIIliqIIeTO Ha TbMHI4 HaTeIIZ U C IIOBI{IIIeHOTO

Qopuu Ha >KeJrfl3o B ro3r;r xopr,r3oHr.

p2o

345
Yc, %

td

ve,
40

@rIr.3. ZeMeHeHrre Ha cbAr,pNrar{trero Ha x
h u ua noxaeareJrr4re r, Lrp Lrr, L. rs B n'
qI4 H a Iro npo$una Ha noqBr4Te, orHecerJl4
rpyna IV

Krlr rpyna V ca orseceHrz noirBrz c:sc c.na6o z c r.I30a3eHa cTene
HOCTCH XOD'I43OIIT-

oH (SIar. 5): C
xaHl{ero Ha xyMyc e cn6paHlne or floBbpxHocrHr.rs xop ur noungnu o6p

Myc
too-
K]jM

HA
Teepo3r4fl, c JreK MexaHr4r{eH cGoTaB I4 c pa3cBeTJreH rroBbp

c.a cpaBHHTeJrHo cJra6o pagrrpocrpaHeHrr B r43cJreABaHr4f p

50



Baplrpa B rpaHltrlnre or0,78 p:ol,2B0/o, a crofiHocrr{reHa f, L.rr, L,rrou A,rrcawafi.,
BrIcoKt4 $a6n. l). llpe4craBa sa rasr4 fpyra 4aea npoQz.r Bl (Qrzr. 4).'Tofi cd
xapaKrepr{3apa c HapacTBaHe na croftsocrvre Ha r c yBeililrraBaHe Ha Arl6oqut
Hara or 20 ao 30% r.r HaMa,rrflBaHe Ha ctAr,px{aHnero Ha xyMyc or 0,64 go 0i 10% .

pB'l
Xynryc, 7i

<Dlrr.4. ZsMeneHr.re Ha c.bAGp)Kar{}rero }ra xyruyc D

r4 Ha noKa3are.rrltre r, L, rr, L rr, L, rs n .4r,,n6ovu-
ua no nporpn.na Ha rroqBr,rre, orHeceHlr xr,n rpyna V

Br,s ocnoea Ha lrocoqeHrzre xapaKTe
rocxeMa Ha repr.rropualrrar a 4z$epeHqz
HeHI,I Ha I(JIIOIIOB yqaCTbK ,,EOKnHI,I" (

E4nlr or [ocroflHr{oAeficrnaulnre
Iror{Br.rTe, e cbAsp)KaHI4eTO Ha XyVryC I
cBAbpxaHHero Ha xyMyc BapLlpa B rpaH
Hr.rrrr Koe(br4queHr Ha orpaxeHrae - or 5
KopeJIarI[oHeH xoeQvqaeHT Me]KAy cbAT]p)KaHr.iero Ha xyMyc Lr f . 3a BcLrqKH rloq-
neHIz o6pasqr.r HefoBaTa croilnocr e 0,61. 3a noqnz c Hr4cKo cbAbp)KaHr.re Ha xy-
uyc (0,08-1,50%) xoeQuqueHrtr Ha Koperrarlr.rfl e 0,55. Brpxy COC na reeu
IIoqBI{ cGuIecTBeHo BJII{-tlflT pa3JII4qHHTe QopMa Ha }KeJrflso, MLIHepaJIHaTa r{acT
Ha noqBara ri Ap, floqBu, cbAbpxauu xyMyc or 1,50 Ao 7,450/0, [Mar BHcoK
xoeQnquenr Ha KopeJrarlnn - 0,88. 3a raxzea roqBu e lr3BeAeHo ypaBneur4e Ha
nnuerlna pefpecufl or Br4Aa
(l) U:16,15-1,34 x,
KGAero ,r e r{HrerpaJreH Koeouqr{eHr Ha orpilKeHHe s o/0, g - c6Ar,pxaHr4e
Ha xvMvc e %.

VciaHoeeHa e 14 drrr{HeriHa BaBr.rci,rMocr c roe$uqveHr Ha KopeJraqnr 0,91
Mex<Ay cbAbpxaHlzeTo Ha xyMyc, olpeAeJreHo rro KJracvqecKllfl MeToA, ri crrrloro,
H3lII{cJIeHo qpes ypaBHeHrie (1). Bpraxara MexAy resu ABa MeroAa sa orrpeAe,'rf He
cbArbp)KaHaero Ha xyMyc B rroqBeHr4re o6pasqu ce repa3flBa rrpes ypaBHeHuero(2) y:0,0e10,95 x,
KbAero .r e cbAripxaHrze Ha xyMyc e %, rasrr.lepeHo no KJraclrqecKnfl MeroA;
y - cbAtpxaHae Ha xyMyc n o/0, wzuncJreHo r{pes ypaBHeuue (l).

5l



LIMa cBoeo6pa3eH xapaKTep ria r43MeHeHrde Ha COC e a
xapaKTepeH KaKro 3a noBbpxHocTHt4 fl xopr{Sor{T, "r,aKa w

flo,nyueuure pesyJrTartz or cIeKrpoMerp]4rrHr.rre rz

yuacmi< ,,EoKHHr4" (flo"nrua) noKaBBar, r{e Bc.rrKa or r.Igc

@ll r, 5. Kap rocxeMa Ha rep l.iropl.r aJI Hara guSep euquaqv a
pasnpocrpaHeHlr Ha K,TIoqoB /qacrbl(,,BoxtzHll" (llo.nrna)
I : ropa, 2 - 

pexa, 3 - sa6fiareun yrracrbllu, 4'- tt

@u
fdo
f.-lt
E=t I

COC ua floqBure,

eHo r,Igcro, 5 -fpaHlrqfi Ha oTAeJIHHTe rpynu norrBl,l , 6 - ocHoseu noqse npo$un, 7 - nyux'
ToBe, or Kolzro ca B3err.i noqBeHu o6paSqI'I or noB'bpx
B - uoce

IZTe XOplr3oHTI.{,
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$una. Ilpe4noxenl{Te tloKa3are.IIH Morar Aa ce IzgIIoJI3BaT Karo ,,eraJro Hr4r, npu
AI'icraHuI4OHHOrO Dasrlo3HaBaHe Ha nolrBr4Te, pa3llpocrpaHeHrE Ha KJrrorroB yqacr64
,,EoKI,IHHt',

flpu u-s^nonsBaHe Ha coc sa Ar'arHocrr{Ka Ha nor{Bnre e seo6xoA*Mo Aa cecHeMar cKo ue caMO Ha noBbpxHocrHr.rf xopH3oHr, rro n no npo6ra"rra, ;;; ;;
cJreAI4 nSMeHeHueTo Ha Beqe nocoqeHr4Te [OKa3aTeJrI4.

__ rlo.nyueHara KopeJrarllroHHa 3aBrzc'Mocr Mex{Ay c'A'px(aHrzero Ha xyMycIz ItHrerpaJlHun xoeQzqlzeHr Ha orpa)I(eH[e ce orHacfl canao sa fiorrBr{ c oOriro
KoJII,rqecrBo xyMyc, ro-ro,rffMo or 1,5%.

\-bcraBeHara KaprocxeMa Ha reparopHalr*ara 4u$epenqaaqua ua cocHa noIrBIZTe Ha KrroqoB yqacrr,K,,EoKuHr,r" Mox{e Aa ce Hinbnsea nprz 4erunspn_
iarle Ha zHQopn'rar1r'rsra, ro"[yqaBala or ArrcraHrrlrzoHFll,rre aepo- H KocMlrrrecKl{
I43MepBaHrzfl.

Jluteparypa
1'o6yxon, JI' r4', n. c. op'rroa. cnertpaJlbHafl orpalKare,rrbHar cnoco6uocru rran-uefiurux rlrrroB noqB Iz Bo3r\ro>KHocru ucnonlsosanr,lq Alt66vsrrroqBeHHbrx rrccrreAo aHvflx. - rlounoneAeuue, 1964, Nd z, i3:g?lpaxeHlrt 

rPrI

? l: * 1.."'1.o^1' * t;; To c.""o",";;;;;;"4H.;;,'';;;Affi.i;.."?i"irayxa, rsz+.B.KapMaHos,Lr.r4'.p;.-qt{"{.";^;il;fu;;;;;;;.;#f6T::;;,',iu!,'itol";..,1',11"
KaBarerr{ r.rx cnoiicrs. M.. Ko,roc. 1974_Ka3are,rr.t nx cnoilcrs. M., Konoc, 1974.

4.oqaqeHKo, E.n:, K.,fl. Kotap_;to.". Cn as orpa)KarerrbHa, cro-co6nocrr HeKoTopbrx noun. .IL,'frz4porr,rereozs,q
5' K p y u o ", A' X. llpu6op ArIt I43Mepen1!'"^n"51qu.nbHbrx orpa)Kare,rrb'brx xapaKrepric-
A rr : _ ,- 1r_5. -^B:, Coreu4an: xor,.ruccr.rrz. m O fCbC, Co6ui,' t'SVi. : .rr.rK. - B: Coeeu4an: xor,.ruccr.rrz Nb 6 fCbC, Cofiur,'l|ii:"-"-^ ',*"*-'l'-t'""
0' M i s h e v, D, N, Spectrar characterisiiir oi trtatl.ir*roi*uiionr. s., BAs, 19g6.

' Soils reflection capability distributed
on key section ,,Bbkini" (poland)

I. S. Iliea, E. K. Rumentna, N.'D. peloaa

ilffirere
on key section "Bokini "- (Poland) h
conditions. Some general regularities
analyzed oi both their surfaie liorizo
of soils. A scheme-map of the territor
pability of the soils distributed in the
of the obtained results. The linear c
obtained between the soils humus co
cient allows to draw
over 1,5% humus. A
fici.ent 

_ 0,91. between in the soils measured by the classical,methodandca1culatedbytheintegrreflectioncoefficiirit'.-J----
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6r,nrapcra aKaAeMlIq Ha HayKl.ire. Bulgarian Academy of Scien

AepoxoculluecKlt lrscJleABanuq n Et.ltrapna, 8 . Aerospace Qesea

Codug. 1991. Sofia

Cnempovrerpl4qHllre MeroAH 6,naro4apeHae Ha cBofl
I'I3NOJI3BAT IUIIPOKO 3A IICJI]'ITC HA CCJICKOCTOIIAHCKI4fl M

TyaJrHa HacoKa B I43IIOJISBaHeTO Ha CleKTpaJIHlI AaHHH

sr4qlF.rz- TIOJIeBI{ npoyqBaHHf e oqeHfBaHero Ha reKylqoro
c IIeJr KoHTpoJI Ha rflxHoro pa3BHTHe I{ cBoeBpeMeHHo rI

perxeHHfl. lraeHH B6IIpOCH, peIUaBaHH B xoAa I{a reSH

- ol]peAeJlf He Ha Te3II IIapaMeTpI4 Ha CeJICI(OCTOIa

MOraT La 6:f'!at oIIeHeHIa 863 OCHOBa Ha CneKTpOMeTpI4q

Ha SLI3aqHo o6ycloeeuz Bpb3KlI Me)KAy Ii3MepBaHLIre

TL:I<H Lr 6tto$ttsuunuTe napaMeTpil Ha pacTI',ITeJIHOcTTa;

CnexrpoMerpt4ttHn vt 6 MeTp4tIHH

H3CJTeAB aHVf, Ha 3l4MHa

BpeMe Ha MexAyHapoA
eKc[epl4MeHT ,, I eJI

P. X. K'au'aeea

.JI ci6opamopun s0, c /r6tqeeo4e ilHu

Paspa6ornaHero Ha [epcIIeKrIiBHH
qeJILITe Ha HapOAHOTO CTOIaHCTBO C H3[OJI3BaHe Ha AaH

liIO Ce OTHacf Ao ceJIcKOTO CTOTIaHCTBO' qHITTO I'IHTepeCfi

Ha onepar[BHa I{ [ep]IoAI'IqHa un$oplrlaqufl sa cbcron
p acrr.rredTHara [oKpI,IBKa. ocHoeHa s alav,a Ha I{SCJIeABa

BaHe ALIHaMvrKaTa Ha paSBHTI'te Ha pacrl{Te,IIFIOCTTa I4

IIOMOIIITa Ha KOMnJIeKC OT Ha3eMHLI' CaMOJIeTHH H KOC

ocHoBa Ha Koero ce paepa6orBar MeroAI'I 3A a[ailr4s Ha C

AHTeIHOCTTa Ha arporexHHqecKHTe reocHcreMll'

I{3cJreABaHI,Ifl e cBbp3aHo c noryrlaBai'Ie ua uutpopmaqul
paKTepl4crl4Klrre Ha I4HTepecyBaIrII{Te HI{ o6errz BT,pxy

Tesu paspa6o'rxz tpwlo6uuar Bce fio'roJlrMa [pliJlox<H

f
7"

Bulgaria, 8

[reHHr.Ia tlo

- onpeAeJlflHe Ha C[eKTpaaHHTe AI{aIIa3oHH' AaBa]

$oprrraIlzr, npufoAHa sa Iz4eHruQHIIIzpaHe 14 oIII4caHLIe

rraHcKld cr4tyauljv:'

- ugyqaBaHe Ha cesollHara ALIHaMI4Ka Ha MHO

p I4CTH KI{ H a COJICKOCTOI aHCKLITe KyJITyp H' BKJIIOTIIIITeJI HO

- oueHqBaHe Ha laH4uraQrHo'eKoJlornqHara AI{H

xapaKTepI4cTIiKI{, cB6psaHa c [orIBeHo-KJII4MaTI{qHIiTe I4

JroBVfl 3a OTl,IIexaaI{e Ha ceJlcKocro[aHcKl',ITe KyJITyp
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ocT[Ka, KOHTpoJrr4paHe pacTe]KF
TA HA NOCCBIITC,

tunuo"^'l*'11{t:^ tlP^11l 
-" 

p aMKI4re
B crarHqra ca lrpeAcraBeHr.r pes

rrrrreHr.rua no BpeMe Ha Me)KAyHapoA
puflra ua llonna (no,ruroH Hapen,
)KeHrze ua paspa6orxare y Hac [b_7]e ycraHoBflBaHero H<1 

_Kope,'raqrzH 
MexAy xapaKreplrcraKr4re Ha crreKrpaJrHar4orpalKareJrHa cnocooHOcr r.r napaMerpr4re na queuotofr4qHoro cbcro.flHr.re H4noceBa.

f (x)

5,307
3,36
2,912
3,931
3,329
1,411
4,82

0,725
1,156
0,944
r,348
1,162
0,496
1,69

X:

O.O47 oR8 
^o

Brs ocHoea Ha HaBeMHa crlel(TooMe
r.i3BeAeHlI npeKr.i pefpecHoHHlz ct,orHoure
KH MexAy QurouerpnuHure napaMerpu
cfBaHe H CneKTpaJrHr{Te oTpa>KaTeJrrrH x
perxHrzTe 

. 
B3 axMOBpT,3Kr,l Me)KAy OraeJtFr

cena (ra6n. 2).

Ly

3,2
7,2

12,9
8,4qo
2,6

10,4

12,7
9'4

I3,1
I1,0
l1,l
3;0

12,8

0,88
0,87
0.72
0,9
0,87
0,91
0,91

o

Mw
M6
T AILdl
T/
h
Nh

s
Mvl
Ma
LAI
N
h
Nh

Aexp (BX)

A+BX
A
n

A

A
A
Aexp (BX)

X-V
0,01
0,224
0,123
0,069

42,615

-0,04214,038

y:Kt

-0,530,433
0,222
0,15

79,s22
0,216

34,2s7

I

'n o7
0,91

| 0,77
0,94

. o,Bg
'o q9

0,93
l

oo

:

Ta6lr.rua 1. r ',

Pezpecaouuu sdsucu.4uocmu uecrcdy cneaffipa/mume. noa-anaftrcrru Ky, K2 u V u fiumouempuulHUme napalttempu Hd Sutrrha nueHuqa a{a 6aaa u1ft,I.\CflBar^e



T a6tuua 2

Kop e.aatquonau 3a6ucu ilo c mu ueuc dy Sumo uempuutlufle nap a.ile mpu

$aad uaqtacnoaHe

Qurouerpuu- I6)HII TI

H4 sali4$a n%eHul|t

Ay

M\r
,lvrd
LAI
N
h
Nh

tytw
Ma
LAI

Mw
M6

1,285 1,248
0,529 1,055
0,538 1,449

242,2 1,226
0,716 0,485

177,7 1,734

X:Nh
0,41 4,3.10-a
0,171 1,5.10-3
0,123 2,2.10-3

X:LAI
0,227 1,901
0,127 0,655

A+BX
A+BX
A+BX

A+Bx
A+BX

I{aro xap axrep}IcrLIKI4 H a orp ax{areJlH ara cnoco6
rpaJrHHre rIoKa3areJIH Kt, K, (soua.nuu onrl'IqHH KO

I,THAeKC) , ilpeACTaB,'IfBaIIIIZ CbOrBerHO OTHoITeHI"jfl' 14 HOpMI',I

durluenrure Ha orpax{eHlie B Hafi-I'IHQopMarHBHHTe 3a

ipunH" 3oHI{ [6, 7, ll]: serleHara - 0-,-55pry, -1TP9IT?xara rnn$pauepneua - 0,8 pm, Karo Kr:r(0,55) lr(0,67)
y:[r(0,8)-r(0,67)]/[r(0,8)fr(0,67)]. tr4suepeaHero Ha cII

CHTI'I HA OTPAXEHI{E T(},) C I,ISBTIPIIIBAHO B HAAI'IP C PA
EAH, nofleBl4 cneKrpoMerbp I'ICOX-020. Erzorr'rerpl4qHu

rora .fy' (6poii pacreiutr Lti I m2), nuco'lr4la h(m), ilp
KoJrl,rqecrBo HaA3eMHa 6uovaca (kglmz): cBexo rerJlo
TefJro Ma, LrHIte:Kc Ha JII{CTOBara nJIOIq LAI , Ca [poBeAe
noJIeBlI MeroALi. Eunzprzvnara napaMerplisaIIIrfl c I'I3n

perpecaoHeH aHaJIH3 no3BoJIfBa c oTHocI4TeJIHO npocTH
u aft -ycrofiulrBl4re Bpbs KI,i MexAy KopeJII'Ip aHl4re BeJIIIiIIi

Ha TbpceHr.Ire sIIroMerpLiqHH' napaMerpa e ouel{ffBa}Io n

IIeHrHa fpeuKa A, y: (X's*-X 
"") I X 

^"*.EuocrpyxrypHllre napaMerpl{ Ha noceBa onpeAeJl

B AaAeH MOMeHT I{ Ca AZaIHOCTI'IqHI'i noKasaTeJIIr 3a paSB

pasrr4rrHI4Te craAkru Ha BereraIII{oHHIIf IIHKbJI. B Ctnloro

Qaxrop Ha crleKrpaJrlara orpa>KareJIHa cnoco6uocr [1
paAHaIII{OHHII XapaKrepucrLlKr4 Ha pacrHreJlHara rIoK
6uouetpuuulire ir napaMerplr. Or rasz 3aBHcI'IMocr ce I

3a AHCTaHIIT4OHHa QUtO4naruocrHKa, T. e' 3a oqel{Ka Ha C

rlapaMerpH no AaHHH or I{3MepBaHVflTa Ha cneKTpaJIH

Tepr,rcTIiKI.I. I'lecileAsaHufTa IIeJIflT nOJIyqaBaHeTo Ha

CbIqeCTByBaIIII4Te SaBI{CI'IMOCTL ga paSJII'IqHLI CeJIC

rf(X) u
OTO. CTIIJI
BHCHI{flTA
OTHOCI'ITC

HefoBoTo
AETO HA K

eMe Te ca
-l4l u u
tKa ca 0'
CJIABfl BbI
\4CHATI4TC

oTpaxaTe

AB
flrq
I]TE
HA

TTA
IHI4
aK-
HA

BTrB



BCHqKIZ OCH6BHLI cpeUO,lOrUunu $aSu Ha TflXHOTS pa3BI4TUe ilpe3 eMn[pIzqHI'I C6OT-

nOt"""O, OTqLITaftKLI I4 KOHKpeTHIzTe e (OJIOIlIqHIz yCJIOBI'Ifl. (floqBeHII I'I MeTeO-

p ororr{11 H H x ap aKrep I'IcrI4 KI4' cr,IIIecrByB axl a arp onp aKTI4K a)'

3a rrpaKTHqecKaTa npHJro)Kr.iMocT Ita I43CJIeABaHIAflTa, qacT oT KOI4TO Ca

npuBeAeHI4BcTaTHflTa'cenpaBqTcJIeAH].ITeocHoBHI{IZ3BoAII'' l.I4sMepbaHnre cneKrpaJIHI{ orpaKareJIHI.I XapaKrepvcrl4l<v ca p$yJI'Iar
OT CbBMCCTHOTO

TO yCTaIloBeHI4r
,4a ce oueHl4 BJI

3a r{enocpeAcTB
2. fldnyueH're pefpecLroHHu ypaBHeHHfl (ra6n. 1) nosno"tnBar onpeAeJlfl-

IIOCeBa IIO AaHFII4 OT CneKTpaJIHIi I4 SMep'

IIOCLT0JIHIZTe OTKOHeHI'Ifl' L'x HA B63CTa'i

3. r{pes cpaBHeHI4e Ha raKa onpe
B AaAeHa $euo$asa I c Herosara cpeAH
,p?f' sa cbqara $euoQasa roilyr{aBaMe

palqa CbCToflHHeTo Ha IOCeBa I]o OTHOIIIeH2'e HA C6OTBeTFII{q QurOnOXaSaTeJI H4

AAAeHLTfl eT an OT Berer aIIv o H HOTO p a3 BI',IrI4e.

+. TtIl raro arpoQrzsIauHI4re rlapaMerpr4 ca rscHo B3aulvlocBlrptun" 
-l-!:EqeJIlIf BefeTaIII4OHeH UAKbJI, OT roJtfMo sHaqeHl4e e H3yqaBaHero Ha saKoHOMep']'

HocTHTe Ha TflXHOTO $opuupase B pa3III4qHI4re cTaAI4V Ha pa3BIITI{O Ha KyJITyt

para. flpe4craBeHl4re'B'Ta6il.2 peiyn'rng or raKI4Ba I'I3cJIeABaHIafl IIo3BoJItlBaT

onpeAeJlflHero Ha e4nu QnronapaMerb
[pr.IMep nair-.ueceH 3a HerlocpeAcrBeHo

5. lIo,[y.1sHI,ITe cGorHoIIIeHug Mex{A
MOIaT Aa Ce I4SIOJISBaT CT,IqO 3a cpaBH
Ha TeSIZ napaMerplz IIO AaHHIi oT clle
npHM ep r]pe3 I'I3MepeHara crofillocr F]

NIXCHIT

Szronaparraerpr4re: S:0,68; M,*:3
C.[ea rosa r]i zsqIlcrgBaMe no ra6,T,
Mru:3,002; Ma:1,084; LAI :1,447; Nh:577'
Or nonesnre 6uouerpuuHlz "r**puunr" 

ca floryileHl4: S:0,65; M'u:3'06|
Ma:0,973; LAI: 1,375; Nh:541.
flo cr1quq HaqHH Morar'p,a 6ry,at onpeAeJlel{14 Surouerpuultl4re napaMerpl4 He

IlOCeBa, KarO Ce IISIIOJI3BaT Li3MepeHlzre croftI{OCTI{ 11a Kt lr Kz, a cblqo raKfl
cpeAHHTe orleHKrr Ua $uronapaMeTpIITe no TpLITe CneKTpaJIHI4 nOKa3aTeJIfl'

ript""4""tflr nplzMep rloKasBa MHofo 4o6para ctrocraBvMocr Ha pesy-tlTllnnll
OT HgIIOJIsBaHeTO Ha LI3BeAeHIzTe CbOTHOIxeHI4s C AefiCrSuTe;IHI4Te p$yJITaTI'I OT

6aolterpuuul4re H3MepBaHIzfl .

6. Hanzqnero ni Ha,qexAHa un$oprrtaqur sa pa3ilvqHl'Ire Quronapauerp-f
B AaAeH MoMeHT rroBBOJr.flBa Aa ce npaB t cpeAFIa MHoIOOaKTopHa oUeHKa Ha C.I)cl'

To.aHl,iero Ha rloceBa, T. e. Aa paSnoJiaf nl1e c ua6op oT O*fti,Koero rloBlrilraBaAoq-

TOBepHOCT'ra Ha oIIeHI(aTa.
7. Morennre, npeAHa3HaqeHI4 3a ri

olllzpar na nn$opnrawrr, sa 6uoMerplz
Hr4ero Ha noieBnre [16-18] , Koero ol
BexAaHIlTe A3 CJIeAB aHI4 fl 3 A p a3 ilr4rlulr
Hr{ Oa3I{ c IreJI npocJleAflBaHe AI4HaM

rlI{oHHI{fl rlepI{oa I4 ycraHoBflBaHe B
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Winter wheat spectrometric and biometric
investigations during the "Telegeo-871!
international experiment

R. H. Kancheaa

(Summary)
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n Bulgaria, 8

HaseMeH KoMrrJreKc' ga kr

CBETEHCTO HA BHCOKATA
no rpofpaMara ,, LIJurKa
Ha BTOptrfl 6t.trapcxn K MOHABT

Mapdupocnu, I. n. H
Xercoe, ,4. X. I'learuola, K. X. Bzttqee

foAHrrrHara Hcroplrn

lr?pr4n [1] 6e oprfa-

r.
)K.

v.1\.

C.

Hucnuntgm sa KociraqecKu rrgc/te0eaH,un. E

llpes 19BB f . sa nbpBrz nrr s 6rneo
Ha rz3cJIeABaHero Ha cBereHeTo ua splcoKara arlroc$epa e
HIZ3rZpaH CT4HXpOHeH eKCIrepaMeHT OT Ha3eMHa CTaFruufl 14

K-a craHur,rfl , Zs cne4n au vrr a ca tro eKcrrepr4MeHra,,ieplra,,
12) s_a_ rroJrera Ha Bropr4fl 6rnrapcxw no"ronr"r.

HaseN4Hzre I43cJieABaHLifl Ha cBereHero Ha BwcoKarl
AeHLr or Iliyrr,reucxoro uraro or 9 4o lT rcnu lgBB r. IIIy
|tnp_a- B yMepeHoKoHTHHeHTaJrHa KilvMutr4qla o6.nacr i
h : 5.0!,^ 

1t1 .u i(oopAr4 H arz : reorp a$cN v - e : 4J" | 4,, X : 26"
<p:12"56', l,:36'l I .

Tosa nraro c nJrorq oKoJro lB0 km2 e npeAcraBr4reJrHo
peHI4 Ha Ceneponsroqsa Br,nrapr4fl. Lr [pr4TexaBa BcrzqK
KJrr4MaraqHrz ycJroBr4fl saraav repr.rroprifl. Or 4pyra crpaH
Aa.rreqeHocT oT r4sTOqHr4UrZTe Ha CMyrqeHr,rfl z BpeAFrr4 BJrUfr.H
MaJrHo BHcoKa qr.rcrora Ha eKclepr4MeHrr4Te. Zs6optr ce o
Ie ..saa Illyueucxoro lJraro Mr4HaBa eAHa or op6zrzre H
Trr2 xaro ce rzMarxe [peABrdA crrHxponeH eKcrrepr.rMeHr, Bp
Ha.xorlro e [peABapHTeJIHo roqHo 

-onpe4e.teuo, 
fcHo e, qe

6opaa Ha KocMr4rrgc-
o npoeKra ,,TTTunr!a"

u $asure na Jlyuara 6nxa ga1enocr^. BcnqNil Horqr,i rro B
oflxa oe3ooilaqH4, KaTO qacT OT TflX CbBIIaAaXa C nepuo
paAn ToBa ftroxe Aa ce cMfTa, qe BJrr4fHrzero Ha flpKocTr
OTHOCI,ITCJIHUTC IZSMEHCHLIfl HA LISJIbIIBAHCTO HA HOqHOTO

CneqzanHo Ba rle,rrra 6ene cbsAaAeH alaparypeH
BaHe cBeTeHero Ha Br4coKara aruocQepa. 3a6asa nocnvx<lz

crr:brHrzKoBri t4scJreABaHrzs (IIHCC(
ra s I4u,cruryra 3a KocMrzqecKr4 14

q 3A KOMTIJIEKCHH IEOHOMIZqECKI,I IZ3

[4] . lloneue AaHHr{ 3a rexHaKoeKcnJroararIHoHH]zre BTJ3



BIIMHa craurlrzff Morar Aa ce HaMepffr B [5]. XapaxrepHa g4 AaAeHaR e,uyuar? p
nplleMHo-rrpeo6paeyeareJrnara ri rzsMepurelrHara qacr Ha aflaparypHara oro{.
nJIeKroBKa na IIHCCCZ. B rasu qacr .norrbJrHureJrHo e BKJrroqeH ocr{oBHuflr, B!-
3eJI, qpe3 Noilro ce rz3BbprxBar uacroflrrlr{Te r4BcJreABaHLrfl - Qorouerrpm [6] .

B ctqara Jrareparypa ca AaAeua ocHoBHHre My rexHr4Ko-e4cnJroarar{rzoHHn x4-
p aKreprzcrr{Ka.

flapamemp
Cpegua
ctorlsocr

Sunrpia ctc,crreKrp anuvt nsvttll,t

, Ia:589,3 flflI, ],a:$30,0 n{r
Ha rrporycKa:ne (L3o/o -<r-<16%)
orrycKar{e l,! nm-<AX-<1,5 nrrl .

B o K o M rr rr e Kr o B K ar a H a Q or ouer u p u,, r 
"[#^1P 

i9ffi ;iif ?po? rg#fl l'."#;;.T[
,,MHp".

fl,pyrzre rpyrltz or arraparyplara oKoMrrd]IeKroBra Ha IIHCCCI,{: eJleKrpq-
saxpaHBalqa crzcTeMa, crzcreMa ga eArzHHo roilHo BpeMe, cricTeMa sa cr6upane 1z

perl4cTpauHfl Ha LaHHI,4, anapaTypa 3
c.tlyx<e6ua paArzoBpbsKa u r. H. ca B cr
OCTAHAJIATA qACT OT I4SMCDBATCJIHATA U N

(enerrponno-repMoMerp14r{Ha cacreMa,
cIzHXpOHHO CbOTBeTHr.rTe U3MepBaFrrrfl

QHsIZqHrrre napaMerpr{ c rr3KrroqeHr.re H

Ercrpeva.unvre :!r ocpeAHenure crortso
BpeMe Ha rrpoBexAaHe Ha r,rscJreABaHrzflT
ca l,rsMepeHr.r 14 perlrcrpLrpallkr r{ napaMe
cblqHocT Ha r,i3cJreABaHr{f rrpoqec - B

Kara arMoc$epa. Ho Mox(e Aa ce rB
no4o6uu AaHHI, or_eAHa crpaHa, 3a
Ta, a oT Apyra - 3a ycJroBprflTa, B Ko
raTflBaT B6SMOIKHOCTLTTe 3a rrHTepnpeT
3a cbBMecrua o6pa6orxa na Qor
$usizguu napaMerpu. Bre sropan
KJII{MaTVTIHITITe yCJIOBIZtI, e t<OiarO pa6O
eJIeKTp OHHOTepMOMerp14 qHaTa cHcTeMa A
MOHTLIpaHLI B cboTBeTHLITe KpI4TI4qHIl

Qorouerrpa, (Dorouempbr MolKe l,a 6r
HaTa cTaHrlr{fl Bbpxy noKpr{Ba Lrlrr4 Ha
I{gHeceH npeg cnequadlen JIroK o6eNrr'r
IIOCTOflHeH seIlLIreH sr.sn Zo:go. flepu
pa B63MOX<HOCT 3a CUHXpOHUSaUHS rrp
c.noR F, noflyrreHr,r or fiouoc$epnure o6
BUA AaHHr4Te OT BepTprKaJrHOTO COHATI
fionocQepHrzre o6cepnaropnu,,[uana6

Ta6nnqa I

eryxa (RH)

Br.rco,{qga na caoa F

oc

hPa
o/o

nT
km

14,4 20,2
982 988

17,5
986

280r50

I'

.fllmencza I min



ce r.rsBbprxBa rrpes nepr4oA or 15 min.
CbOTBETHIJTC BI,ICOIIAHI,I HA CJ'IO.fl F IIO
CI(CTICD HMCHTI{TC .

Brs ocHosa Ha AaHHW Ca LI3IIr,ICIeHLI
BpeMe Lr HaA Mfl Ha rpoBexAaH: Ha

@ur.1. O6rq BbHrrreu BrrA H^ IIHCCCI4 npn n
AaHe Ha !ISCJIeABaH}IrrTa

tRHP
cDlrr.2. E,'roxoBa cxeMa Ha anaparypnara oKoMn
BKa Ha IIHCCCI4 sa r.t3cJrenBaHe cBereHero Ha
rara aruocqpepa
1-Qotouer:rp; 2- o6pa6ornaq 6,rox; 3-
rop; 4 - aHaJroroB pefucrparop; 5- qufpo:
qararqo ycrpoficrno; 6- etopauna edtreKTp03axpa
cr4creMa: 7 - cuclewa Ba eAlIHno roqHo EpeMe;
B - cryxe6ua paAHoBpb3Kai 9 - anaparypa sa
AenfiHe Ha MecTonoJlox(eHtreTo

.er(To-
BI{ CO-

V.
IIe-

Batrla
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Ha Sur. I e noNasan o6qusr BbHrreH BuI\ Ha IIHCCCLI npr npoBex{Aarre
Ha Ha3eMHul'e fi3cJreABaHUr, I(oH$ufypauuflra r{a ailaparypHara oKoMrrJreKroB-
Ka Ha nHCCCI4 sa I43c"IIeABaHe Ha cBerenero Ha BrrcoKara arMocdepa e rroKa3a-
Ha B cxeMarr.rqeH BLrA Ha $rar. 2.

Ornocurennara qyBcrBI4reJIHocr na Qoronert,pa c r43rroJr3BaHr.rre Hurep-
$epeuuurz Qnlrpa, onpeAer'IeHa nocpeAcrBoM eraJroHeH u3rorrHaK paAr.ror'ryMr4Hec-
IIeHreH Br4A rnn 3E-l ua ocr{oBara ua 1aC, e Q-<17 R.

Bczqxu MapKr.rpaHHs. ua a6conrorHoro BpeMe rrpr4 npoBexAaLrwre Ha3eMHH
HscJreABaHrrrr ca ro Mecrr{o Dpqrile (LT) .'TyN rpx6sa 4a ce or6e,ne)Kr{, qe c,nyxe6-
uara VKB paAI4oBpbBKa ua IIHCCCZ noseorflBa npr.r ueo6l<o4rEl,rocr reJreMer-
pIIqHo rrpeAaBaHe Ha AaHHrzre Ao craur.roHapHa o6cepBaropr4rr,

CuHxpouuo c HaseMuure r.r3cJreABan a aluoc$epa
rpn6eaure a oo6zra or
nropu-r 6r ypaia ,,Tep-
rvra" [2] or r{e re3r4 I,r3-
cJIeABaHI4fl :i KoeTo Ce paBIIOdTara CaMO c AaHHr.I oT
Ha3€MHLire Iz3MepBaHr4fl. cpanHnre,lHo KparKorpaliuoro r.r3c,/reABaHe Ha cBere-
Hero r{a BacoKara aruocsepa He AaBa ocHoBaHHe CJieA _n-hpqoHaua,nnara o6pa-
6orxa Ha AaHHr.lTe ra ce npaBflT rlr4cro HayqHn a3BoAa. Horeeu AaH.HV ca Aoc-
TarbqHr4 Sa $OpUy"nrlpaHe Ha r43BoAr{ r4 npeilopbKr.r B TexHr4rreixu, rexnonor?rqeH
I'I MeroAHrIeH acleKT, I4MaIIIH ea xpaftwa qe,[ noBlzrrtaBaHe Kar]ecrBoTo I,I e(beKT[B-
HocTTa ua 6r4eqzre z3cJreABaFrHq c rosr.r anaparypeH KoMrrJreKc.

onzmr or npoBeAeHr4re HaseMHr.r ra3c,'reABaHzrtr H noJryqeHure n6pBr,I p*yJI-
TaTII AaBar B63MO)KHOCT Aa Ce HanpaBflT FrflKOIl IT3BOAIZ r4 npenop],Kli C rler'r KaKTO
paSIxI4pgBaHe Ha o6.nacrra Ha Izsuepeauarra, Tar<a r4 rroBr.rruaBane ua eQexrue-
HOCTTa Ha HaSeMHIlre U3CJIeABalf,.nfl npLr cr4FrxpoFreH aepoKocMprqecK[ eKcrrepn-
MCFIT:

1. Heo6xolr4Mo e Aa ce ocufypr4 AocrartqHa noBropfleMocr Ha rrpoBeAeHufl
eKcnepr.rMeHT c II,eJr HaTpyrrBaHe sa o6eu AaHHr4, noJiyrreHu oT r.r3MepBaFrr{fl or
eAHo Il cll4o Mfcro' c eAHa I4 cbIIIa alapaTypa 14 npl1. e!.H]/. u ct'ilIll yc./IoBl4fl,
KOeTO AaBa BTT3MO>KHOCT 3a "no-Koper(rr{a r.rHrepnperaquf .

2. B rexsonor[r{eH H opraHl4sar(uo] eH acneKT orHoBo Ha rrpar(Tr,IKa ce rro-
rBlbpAI{ qenecto6pasHocrra or rlpoBe}KAaFrero Ha HaseMHu crzHxpoHHrz KocMaqec-
KH I43CJIeABauun uso6tt1o, B ToBa rIIrcJIo Lr or rr3cJleABaHafra Ha cBereHero I{a Br,r-
coKaTazrMoctpepa, c IIoMoIqra Ha l,ro6znes Hoc[reJr Ha a[aparypHLrr KoMrrJreKc.

3. flo orsolxeHae Ha HayrlHara o6esne.{eHocr Ha eKcrrepr4MeHrure 6e 4c
Ka3aHa MHoro no-roJlflMara eQexrzeHocr or r{3rroJr3BaHero Ha MI{oroIIeJreB[ M(
6unnw I43cJreAoBareJrcKr4 KoMnJreKcH,, KaKr,Bro e IIHCCCZ| Toea rapar{Tr{p
3aeAHO C OCHOBHTTTe I43MepBaHldfl. AA Ce r4sMepBar r.r peflrcrplzpar eAHoBpeMeHH
I'I peAHIIa Apyru cr,IIGrcrBaIII[ napaMerplz, Koero psgKo IIoBI4IxaBa l{Hrepnp(
raropcKzre Bb3MoxHocrl.l z e$exra Ha HayrrHoro rzscJreAB4He.

4. c qen nocrlzraHe Ha or{e ro-roJlgMa rexHoJrof[qHa r4 Havqna eseKTuBHoc
e qenect,o_6pa3HO BKJrrorrBaHero Ha MuKponpouecopHa cr{creMa 3a IrbpBuqHa eKc
-npecHa o6pa6orxa Ha noilyrraBauure 4aHHr{ B peaJrHo BpeMe H Ha Mfcroro Ha H3
cJIeABaHI4flra. 'I'osa AaBa BT,3MO)KHOCT 3a OnepaTr.rBHO y[paqJreHue. pr rzs6op u
orlrlzltvraJrHu pe>Kr,rMr.r (xonQnrypa\vfl, 14 rexHr4 Ko-eKcrrJroaraq4ouuu'xapaNrepzc
TUKr4 Ha anaparypara, rrrzKJrorpaMH HA pa6Ora u r. u.) B SaBr4clrMocr or KoH
KpeTHHTe ycJroBr.irr u oT IIoJIyr{aBaHvTe AaHHr.i,

5. Ha.roxureJrHo e paspa6ornaHero Ha cleqliaJlHo ycr:poftcreo, no3BoJrfl-
Balqo Ha sorouerrpa Aa ce Bbprr.r RT-B BeprriKailHa v xoprr3qHraJrHa paBHrzHa q
Bb3Molr(Hocr 3a rolrHo $zr<czpane, B rosz cnyvafi c novroqda na anaparypar{
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3a oFpeAe,ftflFre Ha MecrofioJlo]I{eHheTo ee }rsBbprrrBa fibp
Ha roBa ycrpoftcrBo. flo roeu Har{i.rH ce ocr.ifypflBa H

Qorouertpa KbM BcsKa rorrKa or ne6ocno4a c Heo6xo,4rz
I.I3B6prxlI npenopbLraHoro e [7] cKaHkrpaHe or seHr4ra

l\uteparypa
1, f ororuer, M., K.Cep a$zrraoB; nbpBtr pesy.rrrarrl

Hero Ha HorqHoro ne6e uag Etnraprzfi. - I4se. Ha I
t97r.

2, llpoer<r,,lllltnra". Texnu.recKa r.r eKcnJroarautrouHa AoKyMeHTa
Ma". UKll-BAH, Cogr.ra, 1988.

3. Flayuna nporpaMa ,,Bnrrapux - 1300-II". I.|IKI,I-BAH, Co
4. M ap Ar4 p o cfl H, f. KauAuAarcKa Aucepraquq. I{IKI4-
5.Mzruer,l-l., l. lIapAilpocflH, D,. 14uArxeBa..

IILIfi 3a Cr4HXpOHHr4 CnITHr.IKOBI,r UeVtepnaUUA. - cn
19B2, N 3.

6, X e x o s, X. @orouerpiauua anaparypa Ba r4scJreABaue Ha
B 6Jtttsxara uurppauepneua o6.nacr or onrr.iqecKus c
IIIvueu.1980.

7. @ re rrr K o B a, JL M. Hoqsoe D3Jryrlsspla cpeAHorxr4porHo
T6rznr.icra, 1983.

8. Ionospheric yearbook 1988. Geophysical institute, Sofia, 1989,

Ground-based comDlex for the
illumination under the "Sh
for the flight of the second
cosmonaut

Mardirosjan, D. P. Indjeaa,
Iuafloaa, K. D. Vulchea

(Summary)

In the present work, a ground-b
for the high atmosphere illumination study has be
specially for the "Shipka " program-for the flight of t
monaut. The technical and oDeration characteristics
are given, Presented herewith bre also the correspondi
ters, measured synchronously and characterizing the
conditions.

On the basis of the conducted investigations an
some conclusions are drawn, as well as fecommendat
tion of the technological and scientific eificiency of t
chronous space research via the mobile equipment.

r,rsMepBaHl.rtra Ha qBeTe.
s. r4ncr,, XVII, C., pAH,

.rr Ha eKcrrcDr.nreur l,Tep-'t

leJrHrz cneKrp aJrHLr JIuHI'.lt
. Hayuna cecua BHpAV.

xneir arruoi$epu 3Jr,r.rnr.

. S. Jekoa,G. H.
D. H,
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6rnrapcra aKaAeMrrr Ha HayKr{re, Bulgarian
Aepot<ociirnuecKll l.r gcJreABanus r Dtlrapux, 8

Co$za. 1991. Sofia

Academy of Scienees

, Aerospace Qesearch ip Bulgaria, 8

Cm. @uttu,noe, ln. Outtu
C. flpweea, IJ,. E. Cmonruoe 

]

,if;!"Erye sa eeogusuqlu npoA46auun u eeo/toucao KdpmupaHa

flpone4enoro npoyrrBaHe ce ocHoBaBa fJraBHo na lerurzS]
poBKrzre, rr3BbprueHn Ha I(C* or cuceMara ,,Coros -Colnt" sM l:660 000 d
"ERTS" BMI:1000000 u HaBr4coqrlHnr.rre A@C** or Au-80 s M l:l33 0001
LI^ --^ e---^ ..-__Ha 4ne nJrorqr,r 6sxa usnorsyBaHr4 rr eApoMatrla6un A@C B M 1:38 000.

Paernex4aHuxr pafton o6xea4a cenepnnre qacrrr Ha flpg,q6anraHa, MexA]

Pesy"rrrarrz or KoMUreKcHoTo
Lr3noJrSyBaHe Ha AHCTaHUr4OHHr,r

P npeA6a.nxaua Mex(Ay peKlrre
I4cxrp vr Br,n 

l

AoJrlrHprre Ha peKr.rre l1cwrp z Bur.
B e4na I{JII4 Apyra crefleH AaHHLT orHocHo reoJlorr{flTa r{ TeKToHr{K uta Hz

o6,uacma HaMr4paM-e e ly6nuraqrraTe HaArauacoB [ll* 6 oHqe B 12-5], EoHuen, Kap4rroJreBa [6], KaparroJr-e-Ba [2,8], Mi.ru.qeB, lI"_p9H_KoB [(1, HuxorroB [10], II"poHxon [tt1, Ue.
rr 14re n lI2l, .fl p au o r t131.

Hafi-crapnre Qopvarlurr, Aocrr{fHaru Lr ycraHoReHlr qpes coHAax{fl fipt
ced'rara Peceneq, Apanran u Eer.nex, ca rpr{acbr r.r rcpara. l

Or 4onnara xfe4a ca npeAcraseHr,r siranx(rzH6r, xorpilnm, 6apeurr, an.
Tbr Ii an6'sr, xaro gaft-urnpoKo pagflpocrpaHeHr4e nuar ce4ilrr,reHTnre Ha arrra,

B sana4nure u LI3ToqHIzre qacru ga o6nactra nupoKocapa3Br4Tr.IMacrpr.Ixr.
cKHTe BapoBl{Ilu. lIaneorescxl,ITe ceAr.rMeHTr4 rii3rrbJrBhr Jlvx6eurcKoro ILTH:r.JTH'
HaJIHo IIoHIz)KeHI{e. PasxptzruflTa Lra MuIoueHa ca ctcpe4orb.rdHr,r e oKoJrHocrr{T€
ua gepnen 6pnr, a KBarepHepbr e pagBrzr no peugrte Ao;rnupi u 6nnswre sapaB-
Her{ocrr{ B ceBepHHTe orAeJrr{ na pafiona.

flpoyueuara n,'rorl o6xoaula ceaepuure qacrr4 a I4cxr$cxo-Burcroro no.
HIdx{eHI{e s o6cera ua llpe46a,nxasa. Or Ctulancxzn flpe46ahxaH ca sacmrreHr.t

MeroArl

JI.
A.

* Kocuuqecxlr cHHMt(H
* *AepoQorocuul.rxn

5 AepoxoculluecKu li3cnegBanllr s Dtflraplq, 8 65



LrSTOII nHTe OKp afi HIZ HII H a E eJIOf p a Lq]?lrnKrfl. aHTI4 KJrr.I HO

p as Br.irr.r Mp avrop enc lxar a v P ece"reux ar a alr wKJrr4H alr a,
HorroJrcKara n I(apnyNoBcKara cnr:r'ilwralra.

Or sana4nure r{acrl4 Ha TereeeHcKr4f aHTIzKJII4Holl
BepHoro 6e4po, Koero ce MapKrzpa or Eelroetarrrxara, B
orAe,'II4 or MvIxpeHcKaTa aHTLrKJrrrHaJra,

Hafi-er,HlrHara qacr na llpe46aJrKaHa, Koflro Map
Jlex{arqara Ha ceBep }lzs[r]cNa riJloqa, e [peAcraBeHa or
Ha crpyKrypla vBu\a, B Korrro ca BKJrroqeHr.i Mapronar
KJrr4larra. CnopeA Hac TVK ce BMecrBa u Eernexxara ar{'
IlsTOqeH SaBbprXeK Ha ra3l4 HBl4IJa.

Mex4y orrucaHr4re crpyKrypn e 4o6pe oQopnreno
FIaJIHO rIOHI{MeHHe, I,I3rIlbJIHeHO C IIaJIeOfeHCKIZ CeAI4MeHT
rlflKOJrKO TbHKOBH CrpyKTypr4, OT KOrirO no-XapaKTepHr.r
u Op,nencxara arrvrKJrvHaJra, !,epuaHcrara u I(aryH

Tosa Ko[,rureKcHo npoyqBaHe ce ocHoBaBa Ha c'
.qeun$pupaHe Ha KC ra A@C, o6o6u\aBaHero Ha Harzq
$nsuuna Marepua,'rn I{ rrpoBexAaHero Ha seo6xoAunlus
llrpnona.r aJrHo ca 4etrru$pup aHrd KocMr.rqecKr'rre cHaMKrr
Mata ,,Corcg - Qg;1g1(r u ,,EQTS", Ha KoLITo 6nxa ga6eng
r{r{ HapyrxeHr4fl u rracT oT JroKad'rHr4Te cTpyKTypI4.

OcHoeHara pa6ora ce npoBeAe rJIaBHo Bbpxy Bucoq

Qnxcup aHz orAeJrHr,r,rII{ToJIoxKi4 KoMrIJIeKcIr, p ag JIoMI{Iz
Lr rraKaJrtr4 KpbroBr4 crpyKrypr4. C.[eA rosu erall ca r
HacoqeHr4 na6.nrc4euax 3a lpoBepKa Ha pe3yJITarI,ITe

HaNpan oKoHqare.IlHo ca cbllocraBeHIi I4 I4HTeplrper
gyJrrarr{ or 4eurnQpupaHero Iz reor'Ioro-reoQnsnunure 4a
nbJrHo cbBnaAar. Bse ocHoea Ha l,I3Bbpruenoro 4eurucpp
6xxa nonyueHll HflKolI HoBlr aaHHIz 3a feoJlorl4flTa u re
BaHAfl. parion (Szr. l).

.Il,eua$p onur Hr.i np u s H aur4 B a JlrzroJloro-crp arurp aS<

rrrzre KoMrrJreKcH ca Sororonm Ha Izeo6pa;KeHvero, x
pHcyHKara Ha epo3r4oHHoro pa3q,rleHeHlze u IIJIbTHocrra
Kpr.rBKa. Tesu xapaNreprrcrr4Ku ca cBbp3aHIz c StzszuH
r{ IroJro)KeHHero rzM B IIpoQ]4Jra, ycJroBl,rflra Ha SaJl.flraHe
rpa$cNa o6cranoeKa, PasrpaHuquxa ce or ocraHaJll4r€
recbqrlrBllTe 14 MepreJrHr4Te ceAnMeHrr.I Ha AoJIHara K

rrJracroBr4 sApaBrz BapoBnql.I Ha MacTplzxra, rIaJIeoreHcK
ALIMeHTI4, KOI4TO Ca H3rpaAeHIr OT trflC:bIIU, lJr}IHn 14 Mepre
KOMnJTeKC C KBaTepHepHa Bb3paCT, pa3BI4T nO nopequ
H JIbOCOBTZAFII4Te rJrAHI4 B CeBepHI{Te LTaCTLI Ha pazoHa,

fbnKosure crpyKryprr ce 4euu$pupaxa KaKro no
TuTe [JracToBe Ha KpeAaTa r.i rraJreoreHa, TaKa I4 IIO pI4Cy
pasqfleHeHr4e r{ Ha Apyru cnequ$uuuz npusuaqu. Tona
ycraHoBflT na KC u AOC MecrotroJlo>KeHlzero H pa3Mep
t<Jfi4l+alrrL 14 CrtHKJrkrHarI4, TflXHara OpI4eFITl4pOBKa Ir CTerIe

ufr,, na .rI.tftro Qo4 ca
f a6apeecxara, K{rr,re-

ii e npe4craBeHo ce-
ydllcKaTa 14 3 arIaA4I.iTe

nHn A@C. Ha rs*. ca
HapyrxeH[Is, fbHIIoBLI
)BeAeHU IOJIeBI{ IIPJIe-
rr .u,euuSottpauer0.
paHI4 noIyrleHl4re pe-
tIJv TaoI,TTo rroqTlz Ha-

OT CIZCTEMA TCKTOHCKI.I HAOVIIICHI4fl ,

Tpr6na 4a ce or6ene*r, o" Ha KC u A@C He Bclzq
ce orJrulraBar qcHo. E4na uacr or rflx ca MHoro 4o6pe us
cvlrKilviaalra. Mapxoea z Eeuroel4[rKa aHTLIT<JIVHaila, a
urz$pupaxa ce caMo orAeJrHa yqacrbrlu or tlepneuo6pe
Mp aruopenc Ka aflTVK[rr4H alr a.
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Baxeri npHgHaK, c IIoMoIIITa Ha K
HeaMeHTHara Mpelxa B To3a pafiou, e
Ha orplruareJrHr.rre Qopnru Ha peleQa
rrpocJreArBarrl[ ce [o [paBH unu cna6
BI,rxAar Ha KC u A@C. B uuoro cJryqa
paKrepa Ha orAeJIHr.I yqacrbrlr{ or perrH
Ha KC u A(DC Karo npaBI4 uBrrrry, [o-rbMur4 t4Jrr.r [o-cBerJrr.r B cpaBHeHr4e c oKpbt
)KaBaIqLIfl ru SororoH, o6yc,roeeurr oT pe3Krrre JroKaJrHI,I utiraeHeHran B xlrApot
reo/roxK[Te Ia noqBeHr{re ycJroBr4rr, a BbB Bpb3Ka c ToBa r.r c xapaKTepa Ha pacl
TUTeJIHOCTTa B 3OHaTa Ha HapyUeH[eTO.

@ur.1. TertoncKa cxeMa Ha qacrn or Mfisl.rrtcxara nJroqa u [Ipea6a.n*a]ra Mex{Ay Ao,nuuurd
Ha peKure LIct<'np u Bur no KC r A(DC ]

.l - Mnsuficxa nJroqa; 2 - TerenencKrr anr
pvrir; 4 - npexoAHa 3oHa Me)KAy MHsurtcrara
.l - Mnsuficxa nJroqa; 2 - TerenencKrr anr
pvrir; 4 - npexoAHa 3oHa Me)KAy MHsurtcrara
crpyxrypr.l (l - Apauascxa, II - I(ap.t
V - Ciiroseixa, Vi - Bernexxa, VII -craHencr<a); 6 - Ceaeponpe46a.rxaHcxr{ pa3Jr
rJraBur{ Jrr,rHeaMeHTH (l - Ma;rxoucKT,pcKr.i,
f.6nanwnxv, 5 - Br.rrcrr.r, 6 - Bexanoscru
KaueHononcro-.II,epuancxlr, 1 0 - Ca4oneqxra,

1

crlr, 13 - Peceneruxu) 
l

AHa.[zstr FIa JII{HeaMeHTI.ITe, Kor,IT
IIOKa3Ba, qe Te ce fpyrrr4par B Irer cr.ic
Ma.rxoucxrpcKv, llpoB:rpreHrzurxu, lle
x(aHoBcKz Jr[HeaMeHr; f.6nasunt<a (7
Hr4LH a (90- 1 00") - Cenep onpeA6arK aHc
BeHo6pex<Kz n I( anreuono.ncxo-,[,epuaHc
Ca4oneqxu, Aparancxtt, .[,pauancxo-
(10-15") 

- Pece.neuKu Jrr4 HeaMeHr.
Hape4 c resl{ rro-foJreMrr JIr4HeaMeHTrr Ha BHcoqrH )

AQC ce Ha6flroAaBar JrrzHeaMeHrrr or rro-Br.rcoK rropsAbK.
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Ocsonna n pafiona ca Jrr4HeaMenTrire or 6anraHrz
CLICTeMa.

B npoqeca na 4elru$prapaHero ua KC n A@C ca or HH BC],{qI{I4 JIOKATHI{
o6exrH c KpbroBa H v3oMerpnqHa prrcyHKa. flpe4z BcvqK ce o6:spua eHuualze
Ha xapaKrepa Ha $oroaso6par(eHuero Ha xr4Aporpa$cNar
npr43HaK sa r4sflBa Ha crpyKrypure, Ha A@C yuacmqr.rre
XOAqlIli HeOTeKTOHCKI4 ABLI)KeHHfl , Ce OTJIIZqaBaT C IIO-|OJI
HeHI4e FIa.4OJIOBeTe LI C yBeIuqeHrze Fra Bpe3a 868 BpbsKa

KOI4TO ]Z3TIIITBAT Bb3-
Ma fbcToTa 14 pa3r{Jre-
lr3MeHelrue oasr4ca Ha

ep 03 I4ff T a. MeCr ar a, np eT6p ner'rlz He3 H aqr4 reJr Ho r43Ar4f aHe, a cr,c c.ra6o npnspnu
,qoJIoBe, c nor'rerarlz BoAopasAeJlum 6uJta, AoKaTo no-a I,TBHO H3Ar4taIrU4Te Ce
yqacrt,rlu ce 4euru$pzpar rro crpbMHrzre cNnouoee. Karo
pr4 za Ha6enssgaHe Ha JroKaJ'rHrz crpyKryprz nocJryxr4xa

aaft-4o6pt'r vHAr4K

PASHIZTC IrcBIJBI<V HA

OTO DA3qTCHCHIZC HA
eurnpauocr. I(

JroKaJrHHre crpyKrypr4 ca r.rsfpaAeHr4 Ha rroBbpxHocrra or
rLr Ha ropHara KpeAa, orroBapflr Ha rroJrox<urenHn @op ra Ha pere$a u \aft-qecTo npeAcTaBrIIflBaT HefOJIeMI4 IIOJI€IaTI{ nteenueHnR (

EexanoscK a Jror<arr*a crpyxryp a) .

Cne4 ctnocraBflHe Ha pesyJrrarr4re or 4enuspzpa
Typt4 c reoJroro-feoQr43t4rrHure Marepualru ce ycraHoBflB
peJraqr.rfl Me)KAy 4euruQpnpaHr.rre o6eKrr.i 14 oco6en
IIOJIETA.

llpu 4euruSplipaHero ua KC u AQC ca Ha6eflfl3aHr4

Kp:broBaTa 14 eJrr44co-
BrzAHaTa pHcyHKa B rJraHa Ha perrHaTa MpelKa, KOJTeH
peKLiTe, KoItTo,,06Tlr.raT" JIOKaJIHLTTe CTpyKTypr4, paAr4

AoJroBara rz oBpaN{Hara Mpe)Ka ra rleHrpo6ex<Hara I4M

Bt4 crpyKrypra (Qzr. 1):

,[,pawancrca /toKaJtHd cmpAKmApa. @zrcupa ce B c
uapai.toua no KC rz AOC Ha $oHa 

-ua 
ceeepnoro 6e4po na

KJTOIII4Te Ha IIJIaCTOBeTe, I,t3fpaAer{H oT MacTpr{xcTKI{ Ba
Ao 20o. .IlyNonurcNara ,roKa,rrHa crpyKrypa e reKroHcKrr
xua, JlyxoBr4rcKr4tr, Kauenononcxo-,I[,epuaHcxun u flp
MeHT, KoHTo ycJroxHflnar crpoexa ir.

ParcumQrca noKalula. cmpAKmupa, @nrcupa ce v3rorr

KJrr.rHaJra. Ceo4oeara qacr Ha crpyKrypara e zsfpaAeHa
fiecbqJrr]Brr cKarru, Ha AoJrHara KpeAa, xoero o6yulaer
B reMeHHI4re ir qacru.

Kapnyrcoecta ltoKd/ura cmpAKmApa. VcraHoeeHa e rI
I(C, nucouzLrHLr kr e4porvraqa6uz A<DC Ha rofo3arra4 or I
rep Ha Sorolrso6paKeHuero rfl npeAcraBilflBa KpbfoBa, r,i

roK-sarraA crpyKrypa. Ha rcr ce orpalrr4qaBa or JrrzHe
Jlgrcoeumcrca lroKa/ttra cmpArcmApa. VcraHoeeHa 3a

runQpupa flcHo KaKro ua I(C, raKa H Ha Br4coqrrHHtrl'e
A@C sana4uo or Jlyxoeur, Crpyxrypara r4Ma e,rrr4rrcoB
B rrocoKa l4sroK-3arraA r4 opr{eHTr4poBKa Ira ocra 90". Ha
ca oqepTaH[ SanaAHaTa H I{STOriHaTa nepHKJIHHaila Ha

IZMa HeIIT,JIHO eJIUIICOBI44Ua QOpnIa, oTceqeHa oT 3arlaA oT
lreHr. !,rnxlrraTa i e oNo.no 6 km, a EtnpLrHara xtm 4,5
.B rrocoKa r43roK-3a[a4. llpoareHa e Ha Qona Ha sanaryHLt
AHTUKTIHHAJIA.

OnuceaHara JroKa,rrHa crpyKrypa He e oqepraHa na
Ha Bllcor{r4Frnzre A@C Karo lo3trraeua uop$ocrpyKrypHa
ce c xapaKrepHo $oronso6paKelrne u 4o6pe r,rspaseH
TypaTa e HapyrxeHa oT HflKOJTKO CtiCTeMH Jrr4 HeaMeHTH,
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pa3IIO,lOXeHa Ha IOf_rcfoLISTOi( OT C.
rlpurexana Li3oMerparrHo e,Tr{ncoBI4A
ofpaHI4geHa oT Jrr4HeaMelrTrr.

BI4

HO

KO

or pa3JroMtr r.l e ofpar{nqeHa oT TeI(.r.oH

HAJIA H JICKO C II3TCI/IEHA B IIOCOKA 3ANA
Tar<a 14 r,ra BircoqliHuare A@C. I4tna ncu
rIJIeHeHrIe, cBoe
xI4AporpaQcKar
r{epeH Qororou
TI4TeJrHa noKplrBKa. Or cenepon3ToK r
3anaA-ceBep03anaA _ or 6exaHoBcKnr

Onncannre JroKaJrHr.r crpyKrypa ca
n.nan. Harz-qecro re ce ofpaHaqaBar ila
a Hr HKJil4 r.r ailFrr.l crpyKTy pr4, KATO noAqe
erx. Uco6eHo roBa ce orHacr sa parzrc

IpI4, KaTO
UCHI]TC CC

aca, llo u
at,a 14 3an

JreN{KaTa Jror{airFra crpyl(Typa.
Ito*e 6" e De3vr,r-rar Ha ssaulaoAeficrBrrtrra, lopoArzJ]i{ ce B rreprzKJrr4Ha,rrHr,rre u{.r, ni n;r;;pfi-]
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qHrrKHfl I,I Ha TereBeHcKIzf aHTIIKJIHHopafi, routo ca

sT,sAeficrsi{ero Ha Hanpeqlroro l4ct<tpcro-BI4TcKo flolt
Tosu pafion e I'IHrepeceH y tto-orHoIUeHI'Ie rbpceHero

rreHr4fl -B e"r, ee t ip' tla], K a JIr{ H Ko ra ap [15]

qE HE C U3KTIOIICHO B

I ca 6rarollpllflrH[.I 3a
c IIpeACraBJIflBar yc-
CaAoeeuNa Lr 'br,[eu-

a. - B: Texrouu

U6, 17]. Ha sala4 or Hefo e ycraHoBeHo rlupencxo"g 
lu::n

ua cee-ep, B HenocpeAcrBeHa 6rusocr ce HaMIzpar I opHo-

ue$roHocura crpyKrypu, a Ha Ii3ToK - .[,eneraruKoro r
OcneH ToBa e ycraHoBeHo raSonpoflBJIeHI'Ie B AoJIHara lopa

rypa.- - 
Onucauure AaHHIz Hr4 AaBar ocHoBaHHe Aa cMqraMe'

o6nacrra Aa cblqecrByBar JIoKaJIHI{ crpyKryp14' KoIIro A

aKVMVJIauun ua He$r Iz fa3' B rosa HaIIpaBJIeHI4e IrHrel

"uioti.n"t" 
or Hac hyxonrrrcxa, EexanoncKa' PaKI'IrcKa

cKa JIOKaJIHa CrpyKrypa.
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raHe Ha AI.ICTaHII,IOHHIT MeTOAIT npu Tb]ceHe Ha JIOI

rolr{Hara qacr Ha llenrpanna Ceeepqa Ptnrapur' -
HII I{pCIOBI.I CTpy

A. Kr, 24, 1983,
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Et,nrapcxa aKaAeMrfi Ha HayxI.rre. Bulgarian Academy of Scie

AepoxocnalruecKa H3cJIeABaHas s Btnrapua, 8 , Aerospace R

Co{ur.1991. Sofia

Bulgaria, 8

Maunf
CHTHor KocMI4qecKI4 eKcnepn

E. T. Aeemrcoe

h ucnumgn sq. Kocrwuqecou usc,tcdeanl'tn,

B crarfiqra e [peAcraBeHa cLIcreM

TeIeMeTpHTIHI{ AaHHI,I OT KOCMHT{eCKI'I eKC[epI',IMeHTI',I' K(

I,I KI4-B AH . Cucrevl ar a BKJIIoqB a cJIeAHIdre rexHI4lIecKIi
TpoHHo rir3qHcJII{reJIHa MaIxIiHa (MEI4M) ' [apaJIeJIeH

VCTDOI1CTBO HA MAIHI'ITHA JIEHTA C IIJIbTHOCT HA SATIVCA

ipuitproet 4Ncn,nefi (II|A) - co6crseHa paspa6orxa'- -Paspa6oreH 
e KoMTIJIeKc or nP9_lP9MI'r s.aBru,syalrrrca

rn$opMdllur, Koqro llocrb JBa B IAKVI-EAH, B pa3JII'I

MI,rTe Ca HanpaBeHIz I{HrepaKTI4BHH - B npoueca Ila BI{3

Cnctevra 3a BI43yaJII43al

Ha reJreMerpl.lqHa I4H$O

TaTopbT Mo)Ke Aa ce HaMecBa KaTo:-- 
us6upa u npoMeHs Heo6xoAlttruare rereMerpl'It{H
3ar$fl;

- us6upa pex<IIM 3a BI4SyaJIIr3aI\rrtl',

- ue6upa Bur\a Ha Ilso6paxeHlaero c BbSMo>KHocr

BaHe Ha oTAeJIHI'ITe rpaQwrz lto opAl'IHarara;

- zs6upa oqnQponaue Ha IIoKa3aHI'Iflra Bbpxy
Bbpxy TBbPA HocLIreJI'

flpegeu4 Heo6xoAuruocrra or roflqMa cKopocr 3a

cbrreraHa c ynpaBJIeHI'Iero Ha HecraHAaprHo nepu$eCtTICTAHA C YNPABJICHI,ICTO HA HCCTAHAAPTHO ICPITQC!

fiporpaMllre ca HarlIacaHn sa aceu6repHl4q esl'rN Ha 'i\{'

B IlaMerra BbB Br'14 sa a6co.lrcrHl4 MoAyJIH. Bcnqxn
6y$epa or ro 256 byte, s xofito ce roArorBfl tzHQopu

ufA.
P aspa6oresu ca cJIeAHI'Ire rlporpaMI'r:

- 
nporpaMa ga BLrcyAJr:1tSa\I49. Ha TeJIeMeTpfiit'HaTa
na Ha rlpeABapl'ITenua o6pa6orKa - 

c Qoptvtltp

- ilporpaMa sa B]1,gyalIv3auxfl Ha reJIeMerpI'IrIFIar
BaHa or cI{cTeMa sa npeAaBaHe Ha AaHHI'I [O
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(ryx ce BK,'IIoqBar Bb3MolKHocru 3a rlpe3arll4c Ha I4

roroBKara ir ets Qopuar' cbfJlacyBaH cr'c cJIeABaI

pMarlr4fra H rloAt
erarrr4 na o6pai'

nQopruaqar, npeAil
M ce usetpttrBat

HoBfBaFIe Ha KaAf

ara Ha sanwca unlt'

pI4r{Hiz

Dr4qHara (T,^'i) afi-
Lir. r.

4a
{o

- nporpaMa sa Bvsyalrvsar\ufl' Ha Ter'IeMeTpI4rlHaTa I

eiana Ha [peABapkrreJIHara o6pa6orNa (ryx e ME

or BceKH Qari"u e cnpaBoqHa SoHa, a c,rIeABaIqI'Ire 3arucv car4t

3anncnre-ca c rpoMeHJII4Ba ,IllbJI)KI4Ha. B cnpanouHa'ta 3ora

e,leMeHrl{ Ha npeABapI4reJIHara o6pa6orNa - B:b3cr

poBara crpyKrypa, npoBepKa Ha A.ocToBepHocrra Iz

flpir6opHItre 
-c'eauca 

I'IMar cJleAllrzr Sopn'lar' Te"Iel

3a pa3JrnqHlrre ceaHcl4 Ca pa3[od'IoxeHl{ B oTAeJIH]4 Cpa

)MauI4OIlFIa 3OHa.

BKJITOqBa LiHQOpf
ceaHca, KOAa Ha

a6ora sa 3a[oMHflf
AHAilW, BKJIIOLIEHI{

Ilre noKa3aH[tr ca
r4re KaApI4 ce pa3'

Iqe LIMa HaSeIvIHq'

6opAono BpeMe uilr4 HanpaBo Iqe cJIeABar rereMerpzr{H Iror<a3a[r4tr 3a oT-

AeJIHLITe I<aHAJ|V,

,IlauHnre, noJlyqaBaHH rlo
A6p)KaHIZe, HO Ca SanI4CaHVr B

Mara 3a npeAaBaHe Ha AaHHI4.
xe6su 6aftrone 3a xapaKrepa
qacrra or garrl{ca s 6noxa.

re,lefronen :Ka:Hail, I4Mar OII

6.rorone B:sB Bpb3Ka c v3uc

6orxa);

cblqecTBel{o 3Haqe}Iue, or eAHa crpaFia' B eTa[a Ha oueH

Hocrra sa npn6oprzre, or Apyf a crpalla' npu nr'nnara o6p

Maqlrfl sa 6pon r<aqpv. e uH$opuattlroHnara soHa' HoMepa

o6exra, BpeMero Ha HaqaJIo u Npaft Ha ceaHca' pelKulMa Ha

Iqoro ycrpoficreo. C'[eAear HoMepara FIa reJleMerplzrlHlzre
e npu6oputzfl ceallc. B uu$opuaqlzoHlJara soHa reJleMerpv
KoALIpaHH ABolzqHo. Te,nenlerpuuHl4re troKa3 aHr4tl 3a pa3flI4q

AeJIflT or MapKep Ha KaA:bpa, s xoliro ce yKa3Ba' AaJIIz cJIeA H€

llpeAu BceKLI Jlorl{qecKi{ 3a
Ha ganlzca e 6noxa v \TJr>Kr4

"I[,anuure or oneparLIBI]H MaIHIzTHH JIeHTII' KoI4To IIo

Ka. Mofar He3aBucrlMo or [peABapI'ITeJIHara o6pa6o'rxa aa
3ya,'ILI3IzpaHIz qpes IIBerHIzfl rpa$aveH 4acnnefi. !,aunnre
Mar: TITJDBI{flT 3a[I4C e nUCbOptuaq[o]IHa 3OHA' A CJIeABaIqI4Te

6.rroxose. B cnoasoqnara'sbna ce cbA'bpxa aH$opuauun
pex{IzMa u,a pa6ora Ha 3afloMHlllloro ycrpotZctno, HoMepa

Hocrra Ha AarvLrKa sa 6opAono Bpelue' ule4ear I4HQopMau

paSaI4qHIZ KOOpALII{arHH cIZCreMI4, pa3MecreHH IZ CBIITI',I I1

IlporpaMlzre ca Ha[paBeHI4 caMoo6scHqBalqa ce - 
B

[ocJIe.4OBareJIHOCT OT IIOKa3aHVflTa H.a oTAeJIHIZTe reJle I4T].HW KAHAilI4,

Btpxy eALIH eKpaH ria i{f!, Morar Aa ce uso6pa3rr
eAHa Ao ceAeM rpa$ur<r.I. Ha ecsNa or rsx ce flpeAcraBff rI

TeIeMeTpI4rIH[Te rIOKaS aHVfl HA AaAeH TeJIeMeTpI4qeH KaH

(ao 8) rerel4erpaqHvr lrtaraila, rlo Koliro ce LI3NIepBa eAI{a v

rrapaJreJreHr4 KAHaJrv).- 
Ilorpe6rareJlflr Moxe Aa iloryrll4 oIlu$porauure^reJl

Bbpxv xbusoJiura uJrr4 Ha [eilaralqoro ycrpotlcreo' 3a TOJIflMA H

Bt4Abr ua uso6paxeHl4ero Mo)Ke Aa 6l4e npoueHeH - paSJI TIHI,ITC IP
rar ra 6'ap.ar rIoKa3BaFIu IZJIII B:bpxy o6qa xoop4Lrnurra IZCTeMa,

opAI4Har
xy KOH

raTo e geo6xoAunto, ce ilogBflBar HaAIII'Icr4, r<oLlro tloKa3 HA

BbSMOXHOCTIZTe My 3a HaMeca B Ilpolleca Ha Bu3yaJrv3al\
Har?-o6uro lpofpaMlire sa BusyailvsaIII'ifl Ha

$apnlaur.rn ca oIII4caFII{ s 6noNoeara cxeMa' rTor<a3awa Ha

flpeAcraeenara cl4creMa AaBa ua norpe6nred'Ig Ha

Marlr.rfl BTT3MOXFIOCT Sa 6tps r.i yAo6eu Aocrbrl Ao AaHHIITe' oBa
aHa

KA

Hocr 3a oIIeHKa Ha uu$optr,tal\r4flTa u cborBerHa us6upare TIOCT

HaMeca B npoqeca ua o6Pa6orra.

np.).
ii""r" nonauanuf
ie, IIbpBLIflT 3 aIII4C,

biIBar sa o6Pa6o1:
,bAAT AIdPCKTHO BI4.



Krypa

a e qpe3 vSnOJrs
HH neprQep

Ha aBTOMATLTSLIq

por4reJrfl.

l--r;_-_=-------
I Haneca ua l_-_-_l kh6op ua TM-xasaau

1 oneparopa | | l'Is6op Ha pexr{M Ha BHsyanl,|saqu'|

Zgertlqaue na TM-ralrp

Ceaexrupaue ua TM.rauaau

Ilo4roreaue na 6y$ep or AaHHB

Marua6rzpane B saBnclrMocr or
r,rSroTBflHe Ha KoopAUHaTHa Crt

I VnpasaeHrle na I_[fA 
I

E4no nepcneKTHBHo pa3BI.ITr4e Ha [peAcraBeH&Ta crtr
HCTO BMCCTO HA /VIEI4M HA IIEPCOHAJCH KOMIIIOTbP CbC
ycTporlcTBar KoeTo 6w Tano BbsMo)KHocT sa r{grpaKAaHe
pa6orHo Mrcro sa QlrsrzKa eKcrrepr{MeHraTop r4lri sa ttp

Brgctanoeneane Ha KaApoBara

u upexa (s; V)

B qHQpoB BHA Ha

Haueca ua
oneparopa I

flponxna
pexr,rMa
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Telemetric data visualization
space experiment

E. T. Tsaetkors

(Summary)

Telemetric data visualization is a st

tem from

ments data processing that estimates the aPparatus effici
mation in c6nnection with the operative influence in furt

In the present work, a telemetric data visualizalion
the basis oi contemporary technical devices - color gr

described. The technical and program devices and the

system in regards to the expeiimentator are considered.



Ernrapcxa ar(aAeMr.rfi rra Hayr{r{Te. Bulgarian
Aepoxoclru uecxr4 tr sc,rreABa Hr.r r B 6 6Jrrapr.ir, g

Co$ux, 1991. Sofia

Academy of Scie

. Aerospace (esear Bulgaria, S

A. f. I-ernes

Qenmpa,tua,aa1opamopun aa
u cucmeuu, EAH

y c rp o ir c r B a B a e M ar 
"? 

- ffi "-,ff# :H' :A #:" "##.. l##u#
TOKOSaXpaHBarrla TexHr.rKa caMo B TeCeH Kpbf c[equq,nuut
JroTo ce foJrrrMo pasnoo6pasue oT 6asona cxeMrr Ha r,rM[v
rqa rexHr,rKa Haft-o6ll{o ce pa3Aenfl B ABe foJleMH rpyna":
_ - VcrpoftcrBa c r4M[yJrcHo npeo6paeynaHe Ha eneKl

u* (n\t) ln

Lr SBeCTHr.rTe r.rMrry,TcHr.r

Ha r4SBeCTIIvTe I,IMrryJrcHH

damuu4u

Te TOKOSaXpaHBa qr.l

IACI,lqCCKAT  JIHHCfiHA
rrpHJro)xeHHf. cr,eAa-
:Hara roKosaxparJBa-

ropu Ha Hanpex

ryflaropH Ha Ha

elne

ilpe-

ESerrzeeH u Mrry/rcHo-p oHaHceH
K C rrrr4poK4roKoSaxpanBarrl r43TOqH

o6nacr Ha rrpzJroxeHae

U*(at)

nP ab6fe r.rsBecrHrire
Ba IIW, HgOJrVtpaHI.I e.q,fl
np

HBarrIH ycrpoficrna ccc cHHy
npexeHr.tero ulw ToKa e npeo6pasyBareJrHur rr,ro4y,rl. flf6e paepa6oTeHa reopuflla vt fipaKrrzqecKoro nparox(eHwe
loBe peooHaHcul.t H KBaglrpegouancrw upeo6paeysare.rlra I u vt wl.

@Hr.1. 06o6qeua 6noxona cxeMa Ha

06o6uleuara 6norosa cxeMa
)r{eHire e [oKa3aHa na Qrzr. 1.

.10



Bxo,qgoro Hecra6rflHsnpauo nocroqHHo nanpexenHe, n
3axpaHBauloro ycrpoficrBo, ce npeo6pasyna or r4MnyflceH M

Ho HanpexeHue U,"(at), Koero cJreA rpanc$opmupaue (
eHepflrr ttpu Her.i3onHpaHn pefyJraropn) ce vanpaBs u $
6.ror<, xaro peay/rrupa B rrocrosHuo r,r cra6ulHar4paHo rzaxoA
onpeAereH L.rSxoAeH Anana3oH Ha HaToBapeHocT. B gasHcr.rl4o

KosaxpanBax{oro ycrpoftcreo stseAeHara o6parna BpbsKa M

H0 K"bM TOKOf
yJrarop B !,rMnync.i
H 3a[acgBaHe Ha

)a oT r43XO,U,eH

HanpexeHr{e 34

JrcHa MoAyJrarluq
KaTO npl{BeAeHr.rtl

a eHeprr4rr H3no/r3i

IIUIJEHT HA

reAeJrfl or saxpaHJ
, KOflTO npz KOel

BU XapMOHr,rK, g

orae npelaAen4
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B6pxy xoeQnqneura ua garrbJrBaHe H,a pa6oruoro HMry/rcH
B'bpxy pa6oruara My qecrora. Pae6rzpa ce, flpa rrecrorHo.HM
CbIqCCTBYBA CAHOBPCMCHHA NPOMflHA H HA ABATA IIAPAMCTbPA;
KOeQr4rIr4eHT Ha 3a[6JrBaHe OCTaBa O[peAersq.

llpanotrurroro HarrpexeHue U"* 1c,l /) ce npe4crann

,ll n=6
U".(r,r t):(Ju*Y++Z sin (Yn) cos (,

KbAero y e roesuqfieHr'r Ha sar6rrBa"f:, npaBobr'/r'
cTaBnrrBa oTHO[reHr{e MexAy BpeMeTO Ha BKJrroqeHO
KIIOTI Ha MOAyJraTOpa H neprdoAa Ha noBTopeHr4e Ha r.IMrry
Ha xapMoHr.rqHoTo HanpexeHHe

Or ropurza rzgpag ce BHXAa JrorIIoTo r4BnoJrBBaHe Ha
xapal(TepHo 3a ABere ocHoBHr.r npyrrH r{M[yJrcr-rr4 ToKosaxpa
Taxa uunylcHuTe ycrpolicrea cbc cr,rHycor,rAHo npexBbpnfiHe
BaT CaMO nbpBH XapMoHI,tK Ha rrpaBobfbJrHoTo HalpexeHr4e

tIl
Uu* (,or):3 sin nY cos o)1 l,

KaTO MaKCr{MaJrHaTa aMlr'rHTyAa Ha nbpBH XapMoHt..IK e npr4
nbJIBaHe y:0,5 ;

g^n* 11n,1: 
2uJ* 

sin ny:0,63{-/"*.n

Mar<cnuansara MorqHocr Ha r.rMrry.rrcHurr MoAynarop ce
BauIoTo HanpelKeHr.re H AonycTIrMUq TOK Ha rrpeBKJroqBaHe

Suquenr IIa oarrbJrBarr€ |:Q,g g

PIti*: u""ltu*12,

a MaKCHMaJTHaTa aMIrJraTyAa Ha BXOAHHS TQK, OTHeCeHa 3a

,I\ax
1*"" (rrlr):i sin zrT:0,63/il"*,

cJIeAOBaTeJrHo MaKcHMaJIHara MOrqHocT, KosTo e BbSMO)KHO
KGM TOBapa, e

Dmax _ Utux(o1)1max(o1)
' r - -----r--:0,405P9x*'

, Wru, KaBaHo c Apyrn .(yMr{; npn cHHycoHAHo npeo6pa
caMo qacr (40,50/0) or. naolqHocruur pecypc Ha HMrryJrcHr.lfl
6naro npuaruna c.lyuari.

Ot apyru crpaHa, roKooaxpaHBauluTe ycrpoficrna c nnr
BaHe Ha eJreKTpr{qecKaTa eHeprr{fl ce orpaH}rqaBaT caMo c
croqHHara c.bcraBna Ha HMnyJrcgara nopeAuua. flpoqecrr

32r

r.rMrryJrcr4 I4 npeAl
Hlie Ha raMrryJrcHr4S
rre; n e HoMepbTl

,BaHe ce n3no/l3B4
Mo,u,yJrarop n uaft1



IIpaBHTeflHHs
ropeAnqa. Ta
npeo6pasyBar

KbAeTO n e Koe(pr
I-[naara ocraHaJra
nyncHr4f MoAYJrarc
HIIfl I{STOqHIZK HA I

Ha HMnyJrcHr(fl MO)
rlm ea pemar

pe3oHaHCeH TOKO3A

MCHHOTO I,I3NOJI3BAI

Ha [ocToflHHaTa Cl
qa. O6qa 6rorosz
ua Sur. 2, ulog1err
reHeparop; I4Abl
I,'IOH - u3rorrHr4K
rperxKa BbB BepHr
nen rpauc$opMaro

@nr.2, O6u1,

flpvtnoxeuoro
cc3AaBa seo6xoAr.r
cn. I4unyrcHr.rflr v
TOp, KOflTO MO)I{e

CteAaAeHoro
AeHoarop C uauor
rioflcneH ua @nr. 3
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ra n @rnrtpunn 6nor orAeJrff caMo ri
Tara sgxoArroTo HanpexeHue npu rrour.nr
laTen ca C60TBeTHO:

U^ex:U"*T,

U^s*:U'*nllfl,
e roeQuqueHrbr Ha rpanc$opruaunrr Ha
\aHa[a [opeAHrla oT xapMoHnrrHH cbcT
oAyJlarop, lro 6uea rpn,rrpupaua, T. e. p€
rrzK Ha eHeprns. Tyx oruoeo cbrqecrByB
Hr,rfl MoAynaTop IIo BbSMo)r(Ha r.rsxoAHa I
a peuraBaHe ua npo6leua e Aa ce c6gAi
r roKo3axpaHBarrl MoAy/r, B OcHOBaTa Ha
lnoJroBaHe H rrpeAaBaHe rro npeo6paeyna
rHaTa cGcTaBHa H TaSH Ha rrbpBHfl XapM(
6rorosa cxeMa Ha ctaAaAenr.ts roKogaxp
KtAero I4M e rur4poquHr{o-r.rMrryJrcen I
I4Ob1 n VIQE2 ca nsxoAHr{ rrsnpar

3ToqHr4K Ha onopHo HanpelrieHr4e ; yf l
B Bepurr,rre Ha orpnrlare.lua o6parHa Bp:
popMarop.
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Te)r{aBa ABeuarHHTHr{ Bepurn A n B cpa3nurrHo
paAr.r nnlcara Ha B'b3AyruHa MeXAHHa 3a Beprzfa
flpoqefl A sa MarHr.rrHa Bepr.tra A. Ha cpeAHoro
W1, W2 ( Wr, a na upailaara qacr, o6xsauara
cTaBeHa Hauorxa Wa.

flApo ca
OT MAI'HII

MAf HI,ITHO TKBJI€HI{e I]Oi
Bn ero Ha BbBAy[re4

CTABCHI,I HAMOTKII
BepHra A, e noJ

xapaKrep, KaKrq
Marr{HrHa BepHr4
ce nonyrlaBa noi

| [peoopasyBareJI{
r{rep. MafHr.rrHorq
npHno)r{eHHfl napal
cxeMaTa Ha ToSL

:o HaToBapeHocTT4
napaneJlHo Ha r43i
aMo pa3BbpsBarr{4
{AHO

7q

@nr.3. Cxeua Ha npeo6pasyBareJrHrr.rr rpaHcQopruarop

Hanpexeunero, nonyqeno or HaMorKa W3r Hocr{ cbrrlu
HsXOAHoro Hanpex(eHrie Ha MoAyJraropa [opaAH xapaKrepa r
B. Cnea rzanpaBqHe u Qr,r.rrrpapaHe or I,IOEI ua ntpnn rzexo

HanpexeHr{e no saKoHa 3a perynHpaHe Ha craHAaprHHfl npa. Ilpouecrire B MafHHrHa Bepura A o6aqe Hocrr Apyr xap
cbnpoTr.rBJreHHe, BbBeAeHO or Bb3.q,y[tHHfl npoqefi, SaeAHo c
Jre./leH KoHAeHSaTOp cz B HsxOAHa HaMOrKa wa npueex4ar
KJroH or rpanc$oprraaropa Ao nocJreAoBare.nen LC Kpcr, K6A

cToflHHO HaIIpeX(eHLre, SaBr.rceulo oT KoeQHrIr{eHTa Ha 3aIIbJr H  I{MTIVJICHOTd

Ha BTOprd HsXoA npeAcTaBnflBa ToBapHo c6[porHBnenue R
xoAHIlfl KoHAeHgarop Co (pecneKrnBHo Crrrrfr xaro C1 aua
QyHrqran). I4sxoAHoro HanpexeHr4e Ha HaMorKa Wn e cr.rHyc

u*,:#sin ny cos .o1/,

KbAero n1:WafW2 e npeBoAHoro oTHolIeHI,Ie Ha TpaH(
Bepr{ra A. C.rre.q HsnpaBflHe u Sumpupase or 6nor I4@
gur{o I4gxoAHo HarrpexeHr{e, paBHo ua eSerrueHara crofiHo(
HarrpexeHne (aro ue orqr{raMe sary6ure flpu asnpaBsHe H

lJusx.2= '?^]" sin ny.
fi tlZ n1

Vcnnsareasr Ha rperxra yf I B3r.rMa ran@opnaaqnr sa cr
flHHOTO Ha n'bpBLI r-t3XOA TTOCpeACTBOM CpaBHf,BaHe C rlan
Karo BbgAeficrna nrpxy roe$uqueuta Ha ganaJrBaHe cr,r
pefynupaHe. [pyrunr ycr.rJrBare.rr Ha rperxKa Vf2 caear.l L3XoAHo HaJ
npe)KeHI,Ie u sreAellcrsa B'bpxy qecrorara Ha aaAaBarqtrs
rroBrjulaBa IIpH HaManfBaHe Ha HaTOBapeHOCTTa U O6paTHO.
rrbflHr.r, qe nSxoAHoTo HanpexeHHe Ha BTOpn r.ISXOA SaBHClt

'eHeparop, KaTo q
Tpn6na Aa ce Ao1foBa Aa ce Ao.t

caMo oT rrecTol



TaTa, A H oT HaToBapeHOCrTa My wilv, KoeTo e cBrrloTo,
Ha LC Kpbra, c'bcraBeH or KoHAeH3arop C, l,r LlHAyKrr.]
Ha rpaucSopMaropa. Kpailnuxr r{spas sa aoxolHoro Han

I r 2Ur*Qsin nv
aJ n3x,2: '-----------i -- '

n rl2 n1

EcrecrseHo BeAHara B'rrgHnr{Ba Bbnpocbr
MH KaHaJra eAr4H Ha Apyr. Mox{e Aa ce Ka)r{e,
o6pagyBaHe He e olpeAe/rsqa Ba BaKoHa Ha
HEHHOTO }I3IVIEHCHHC B I'I3BCCTHI4 IDAHT4III4 HflMA
K HAJI,

nB/rBaHe oT saKOHa Ha pefyJrrrpaHe Ha n.bpBH rr3xoA. flp
ilu na 6r4e onpe4eJreHo u rapaHTr4pano cra6uJrno Hanp
u ilpw K9KBH ycnoBr.rfl ? Omoeoptr e rro.[ox(ureJreH rrpa

- KoeQuqr4eHrtr ua rpancSopMarlr{fl Ba MarHr4r

3A BJIIIflH
qe AoKo,'I
pefyrrHp
AA TI

flpa eroput pesoHaHceH KaHaJr nonoxeHrzero e p
npr4 fipoMflHa Ha FraToBapeHocTTa Ha TO3rZ KaHaJr qeCTO

ce rrpoMeHff oT ocHoBHaTa Ao HflKOJrr{O rrbTr4 rro-Br4coKa
rlero Ha rrpr4HyAeHr.r Korre6aHr4fl, gaBrzcu rz or onpe

6rge nzuaru ro-MaJrtK or ro3r{ Ba MafHHTHa geDzra A.
6rAe Hgn"brHeHo HeDaBeHcrBoro :

Ur*^l ,2[..t"*slnny
ttg

PSeTO 3a paBHII rrSXOAHrZ Harrpelr(eHr.Iff

- KoeSraurzeHTT,T FIa 3anT,,TBaI{e T
nocr 0,5 trprr r43]roJr3BaFre Ha nbpBrz xa
np14 r43no"rr3Bar{e Ha rpeTr.r xapNroHllK B
T(AH AJI.

llpelopruare/'rr{o e cborHou,reHr4er
nr KTJM xoeQuuueHra n0 Aa 6t4e c:sc cro
>KeHI4fl.

'Brs ocHona Ha HanpaBeHr4Te Dasr
na npeo6pasyBareJr or roiu na4, uanto
Zsnonsnau 6e xonrpo.nep g

SG 3524 B craFrAaprHoro My
cra6i't,rrus aqvflT a ro rrbpBIzfl
rhurvn .arr u ErY___ Y r "-""
D2uD3,t

Broous
urne. Toft cr
ra Ha FraMorKa W4 o6pasyBa rpe[rflrq
I4MnyJrcHvrtl KoHTpoJrep, olpeAeJreHa c p
BseeAeHara o6parua Bpb3Ka c aaoa D1
BaHe Ha qecrorara Ha npeo6pasyBarre
I.Ia n3xoAHoTo HanpaxeHHe Ha BTopr{ Ka
npl4HyAeHrzre KoJre6aHr.rfl, cbBAaBaHr4 o
crBeHara qecrora Ha No.ne6aHrzf Br,B BT

.ExcnepuueHraJrHara pea"rtr.is aur4f n
npaBeHrire pa3fJrexAaHrzfl H riHx{eHeprl
Qopuara Ha KoJreKropHoro nattpaxeHrre
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npes AI4oA D4 (ao,ly). Kprznure ca BacHerr{ rrpr4 cJreAHr,rre
ToK Ha nbpBr4 lzsxoA - 500 mA; roeapeH roK Ha Bropu usx,
Ho secra6z,/rr4srzpaFro Hanpex{eHrze - 30 V.

cllHycou1Horo HarpoKeHr4e Ha KoHAeHsarop Cb](ao.rry). Ha
SopMara. Ha KoJreKropr{r4ff roK .Ha rpaHslrcrop T2 (rope)

zav

lnir =70kHz

@nr.4, llpreuqunna eJleKrpnrlecKa cxeMa Ha npeo6pasyearela

@nr.5. @opna na Ko.rreKropHoro Harrpe)KeHr4e Ha rpaH3ucro
(popMa Ha cr.rHycorzAHoro HanpelKelrue na KoHAeHsarop C5

Hanpasenu 6nxa uenrepBa:nufl sa ycrauoBflBaHe Ha
BJn4fl.Hr4e Ha ABara lxaHzira. ZstuepeanvflTa 3a BruqHl4ero
Ha nbpBri KaHaJr B6pxy l43xoaHr4re xapaKrepHcrrrr<il Ha

6 Aepoxoclr,tr.ruecru n3cJrelBauua o Ernrapua, 8
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Ta6Jr. 1, a o6parnoro BJrLrsur.re e noKasaHo uara6n. 2. f,c
TeJTHOTO Btr4fHr{e Ha p$oHaHcHHfl KaHaJI B6pXy Xapar(r
HHg IrM[yJrceH KaHaJr" O6parnoro 3a cb>KaJreHae He e c6lqo'
qE NPU HAMAJIflBAHC HA KOHCVMA\I4flTA IIO OCHOBHI,Ifl KAII
HaJrnara i crofiuocr ce ry6u cra6u,nzeaqrrfl tto BTopI4fl I( uan. oco6eso axo rorl

Ta6,ruua I

B ttunuue ila. tr4mo6ap e Ho c mma Ha' n6p0a i auat. etp xy - ua xo daume
ranan (U"*.2, Y) npu Usx:3?Y

(Drzr.6. @opn,ta Ha KoJrexropHufl Tor(
npes 4uo4a D4

bo l, ioo | 2oo

Ha rpauslrclop T2 Soprua raa roxa

/'lry. 1, mA
Iilax' 2,

mA
25

0 5,182
l0 4,267
25 2,79
50 l;560

5.216 5,245
5,168 5,230
4,487 . 5,193
2,574 5,027

5,242 5,244
5,232 5,235
5,196 5,198
5,071 5,051

300

5,249
5,238
5,203
5,058

e HaroBapeH MaKcraMafiHo. ToBa cborBercrBa Ha Harrp r{re pa3'rJrexA
II CC AbJI)KII HA IIOHI{X(ABAHETO HA PA6OTHI4fl KOCSI4UI{EIIT a 3ar'r6rrBaHe no
BW I'l.aHaJr, a OTTaM pr Bb3MOMHaTa r{3XOAHa MOIIIHOCT .BropH lc.a*rail. laKa
eKclepI,rMeHTaJrHo 6e norBbpAeHo, rie BTopaar KBas anc'en I<aHail no cTe-
IreH Ha MaKCr4Mar'IHa HaTOBapeHOCT MO>Ke La 6'n/].le Ca
MaJroMorIIeH oT OCHOBHTTfl. :KaHAil. TOSLT $arr CtOr
cbcTog HI.Ie H a ooqollp u Jroxr4 M ar a p aar{oeJreKTp oH H a an a

BfT CbSAaBaHero Ha eQexrureu rzMnyJrcHo-pesoHaHceH

aeTo aHaJIoroBaTa qacT BI4 HarI4 KoHcyMI{pa no-MaJIKo oT
B gaKrloqeurre Moxe Aa, ce Kaxe, qe HalpaBeHHTe

82



Ta6ruua2
Bauauuc t4 tt,rttflwgeifianft,w H{t,Bmgryl
oucmuku Ha n6p\u rcauaa (Ur"*. y V) npu

'r,i in '.:i', :. -r

tc a1 | n .ap p fu t aax o dtttq$e
Usx:30V

lusx. l,
MA

25 5,t47
50 5, l2l
100 5,095
500 5,079

| 000 5.068

. ..i . .:

' 5,187 5"i8Q i ,

5,120 5,116', ','I 6O9l ,r ,,:bjogg
,' 5:077 i 5;o7o -:

5'063 5,065 j

p o,6o,6ureu tsuA. Morar 'r,a 6,i\ar uaripandnu noAo6rurl p,asir
KaK6D rillu,}IMnyfi cHU lrp'eo6phsyearenu ff aro xonKperHa,oc
H airl' Hg )LIMTryJrcHo-pe3oH aHcrM ) npeosp.r3B'yts areirr, { :' I4urepec
c4eASaFreilo I{3:TOgfl HOBI flitr KotUSr{HH,paHr{ trpeo6p03y
{riflat\iu4:q€Il persrrrr ebo6pap rlo ronxperuo,'upzlerar a

JIrar6par)apa;

High-Frequencv Off-Line Conve
5. TemkiniD., U: Ca;lsson, G. Da

nant Converter for Spac Appli
6. Liu, K., R. Oruganti, -F. l,'Le

racteristics. - IEEE Trans. Power Electronics, 1987, 167-181.

5'la6 
'

5,117'
5;087
6j0f,6;
5,0s5 ,.

,, - 1r

1,, I e u u e n, A. Ha MorrlHocr. ABr, cnuAetelsrno S

!, Fregsm4nr Linear Power Sypply.Hydn Book
3. Switched Mode BLE, 1980.
4.Jovanovic, abisz, F. C. Lee. Zero-Voltar



An effective
source with

A. G. Genclrcu

pulse-resonance
w,tde field of ap

owef
lication

(Summary)
-l'he presence.of two main groups of

the field of the contemp6rthe f ield of the contemporarv radioelectronics is disc
analog digital electronics elecliic feed from modern p,
Subsequently the d of the pulse modulator arid truDsequenuy rne oegree oI the pulse modulator and
spectrum usage fijr:the low;ilass-es of pulse and reson
cussed. For the DurDose of the simultaneous'u.se of tpurpose of the simultaneous'use of t
and the constani pulse series constituent. a oulse-res
offered with two indeoendent stabilized 

'outnut 
voltaoffered with two,independent stabilized 

'output 
voltollefeo wltn two, lndependent stabilized output voltap

function of the transfoimer representing an infegrated,ni
been discussed, as well .as :the functlons and the .i

transformer output channels. Practical realization of the
prototype is presented, as well as the results of the t'
dence measurements. The operation of the scheme and
trated b_y photoes of the oscillograms of the operating
In conclusion, recommendations are given for-the dev
oI complex translormers.
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O Mdrepua,nu, npllerll 3a neqar I'IJIIT ny6ar'txynanu B APyrIi I4sAa-

Hl-ifi, He ce [p]zeMar.

lIo4PeN4ane:
O Ha nrpnara crpaHr-rua Ha BcrKa crarlir rpadna Aa 66Aar HanI.icaHI'I

gafJraBr.rero, HMeHara Ha aBropI'ITe I'I aApecbr ua vectopa6orara. ^ ,
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