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Onpe4er.flHe Ha H.f,Kor4
aepoAlrHaMrrr{Hn xap aKTepplcTrr.Kr{ rda
Bb3AyrrrHO -KO CMr4rrecKrr JreTaTeJreH
af,rapaT B peNffiMvrTe Ha KarIaHe rrpe:3

MOAenUpaHe rua o'rnrraHe c
OTKbCBAHE HA TIOTOKA

Rpacuuup Cmofluoa

Llucmumym 3a Koctvtuqecrcu uscredeauun, EAH

Crnpeuennoro ycropeHo pa3Brrrlre Ha aepoKocMrrqecKr4Te
TexHrrKa r{ TexHoJrorrrr{ e o6ycnoneno or rrocneAHr{Te rrocruxeHr{.s Ha

SyHgaueuraJrHure HayKlr. Hosure HayqHI,I pe3ynrarl,I B Teoperl,IqHara u
eKcneplrMeHTaJrHara aepo.qr{HaMnKa, pa3Butruero na e$erruoHl{ Me)ToAI{ 3a
nonyqaBaHe u o6pa6orrara Ha roJreMu MacrltBrr eKnepLrMeHTaJIHIa AaHIII{ AaBar
B63MoxHocr Aa ce olpeAeJrflT pauuoHaJruv aepoAvHaMlIqHI{ $opvrI v Ea ce
cb3AaBar JrerareJrHr( afiaparv c neo6xoAuMLITe aepoArIHaMI{tIH}t csofi orBa.

B npoqeca Ha cb3AaBaHe Ha cbBpeMeHHlr JrerareJrHlr ailaparv u oco6eno na
TaKLIBa, KaKBIiITo ca Bb3AyIxHo-KOCMI'IqeCKI{Te Ce IIAJIaTA Aa Ce yAoBneTBoptBaT
MHoro, Karo rrpaBI,IJIo, flporl,IBopeqr,rBr,r [:]rrcKBaHI{r. flapanenuo c roBil rpr6na
Aa ce perxaBar r{ r{3rircKB arrvrflTa,3arrrorraBaulu ce s o6ecuetraBaHero Ha HaAexAHa
TonJro3arrrr{r a a y cr otrrqrlBocr [1 ]. IllnpoxuflT eKcrrJroararl]roHeH Araarra3oH or
cKopocrr,r v Brrcotrvnpr Ha rronera u Heo6xoAuMocrra or 4o6pu aepoAl{I{aMr{q.Hr,r
xapaKTepucrLrKlr B 3Haqr{TeJrHa creleH rrpeAorrpeAeJrrr BbHrrrnus, o6r.ux sa
rerarerHr.r.s anapar (JIA). Aepo!.vHaMvrrr]F.ara Qoprnra na JIA yAoBnelrBopflBa
r{3r{cKBaHero 3a flonyqaBauero Ha pa3uoo6pasuu aepoAnHaMrrrrH]r xapaK-
TepLrcrurKu. Muoro or re3r{ xapaKTeprrcrrrKu e HeBb3Mo)r(Ho krrrvr rpyArro Aa ce
lonyqar no eKcuepuMeHTaJIeH urr. flponexAaHero Ha Jrerarennlr u3rrtrranvrfl rr
r{3BbprrrBaHero Ha MHoxecrBo eKcrrep}rMeHT}r B aepoAnHaMuuuu rpr6u e

cbrrpoBoAeHo cbc 3Haqr{TeJrHr,r eary6u Ha BpeMe v MarepuaJruu paexcl4z. Ero
3anro craBar aKTyaJrHr4 npo6revurq, cBbp3aHr{ c paspa6ornaHero Ha AocrroBepHr,r
u e$errunHlr MareMarllqecKu MoAenr{ Ha aepoArrHaMr{Kara. flossu ce
BB3MoxHocr Aocrarbqno 6rpeo rr c MaHr{Manuu sary6v Aa ce r{3cneABar
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aepoAr4HaMr{rrHrrTe xapaKTepr.{cTnKv. vr cJroxHrrTe rrpoqecu Ha o6Tw4aHe Ha JIA,
B TOBa qIICJIO I{ Ha TaKI{Ba BaXHI{ pOXI{MII, KaKBIIITO CA V3[I4TAH9TO I{ KaIIaHeTO.

flpe4ver Ha Hacroqrrlara crarvs e Aa rrpeAcraBra oco6eHocrr{Te Ha MoAeJrr4pa-
HeTO r{ fiOJIyqeHilTe pe3yJrTaTr{ oT Hero Ha Ba3AyrxHo-KocMpIqecKI{ JIeTaTeJIeHaIIapAT.

florerrr Ha Jtr d B pexr4Mr{Te Ha r{3Jrr{TaHe r,r oco6eHo Ha KaIIaHe ce I43BT,pIxBa
Ha 3HaiIr{TeJrHr{ BrJrr4 HA arAKa r,r e cbrrpoBoAeH c lpo-rrB.flBaHero Ha Henr{HeftHu
aepoAr,rHaMuqHr4 e(beKTr4. B ocHoBaTa Ha MoAenupaHeTo Ha o6Tr4qaHe c oTKbcBaHe
Ha IOTOKa Ca IIOJIOXeHI,I [peA[OnOXeHLIeTO 3A ]/.I9A[HA HeCBI{BaeN{a TeqHOCT 14

MeroAa Ha ,qrrcKperHr{Te Br{xp[ [2] n Heronara MoAHovKa\vs, - MeroAa Ha
BI,IXpoBI,Ire paMKu [3]. Oupe,qelsHeTo Ha aepoAr,IHaMlrqHr{'re xapaKrepr,rcrr{Kr{ ce
rrpoBexAa B cTaq[oHapHa lI B HecTaIII4oHapHa Henr{Hefina nocranoBKa B Ar4arra3oH
or brJrlr Ha araKa o( or 0 Ao 40o. Mo4emrpaueTo Ha Bb3AyrrrHo-KocMr,rqecK[.fl JtrA
e ocbrrlecTBeHo c rloMorrlTa Ha IIJIocKo-rrpocTpaHcTBeHrr Br{xpoBn cxeMr4.
flpunegeHo e cpaBHeHlre MexAy p*ynrarr{Te or oupeAer.f,Hero Ha aepoArrnaMllq-
Hr4Te XapaKTepr,IcTI{Kr{ r,I eKcIIepI{MeHTaJIIIIITe AaHHU, [OnyrleHr4',B aepOAI,rHaMI4rI-
ua rpr6a Ha MaJrKrr Ao3ByKoBlr cKopocrrr Ha rroroKa (0 < M < 1) u orpa:euu u l4l.

,{onycra ce, qe JIA ce ABr{xE B HecBHBaeMa cpeAa 6e: rpuene c rocro.sHHa
nJrbrHocr p, Hena rroBbpxHocrra Ha JIA B HenoABr{xHa KoopAr,IHarHa cr{creMa
ce orrr{cBa c ypaBHeHr,rero Op (ro, l):0. 3aA JIA uMa Br{xpoBa _cneAa or rroBrbpx-
Hocrr{Te Ha raHreH cKopocrra o., p:1,2 , ... , k (Qur. l).
Mecrara Ha HanycK lreHvr Lp, p:l:2 , ..., k or uorrpxHocrra
na JIA n (utm) pr6 n npegnapureJrHo ra3BecrHr{.

@rr. I ,/0,
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louycxa ce' qe rroJrero Ha cMyreHr'Te cKopocrr,r i(t,F) e rroreHuuanHo
HaBctKbAe I{3BbH noBbpxHocrra a n BrlxpoBara cJIeAa o/, cxoArrqa or JIA:
(l) iQ,i): ifi4f) .

floreHqraarbr Ha cMyrerir,rre cKopo cru rq(t,/) ce sBsBa xapMoHr{qHa Qyuxqux
, T.e. yAoBJrerBoprBa ypaBHeHr{ero Ha Jlan;rac [5, 6]
(2) A9(1,r') = s.

Torasa rloJlero Ha HaJlffraHero B rrpol't3BoJrHa ro Ka Ha rrpocrpaHcrBoro rrle
ce onpeAens or r.rHTerparra Ha Ko[ru_Jlarpaux

l-f,^,.-. 2,. -,1(3) pQ,v)= .r(t)-pl99g{2+ u-(j't) 
|'l dt 2 l,

KbAero flr) e $yurqr{fl , orrpeAer"*u 
". 

or HaqaJrHr4r" y-.rro""" Ha 6e:xpafiuara
OTAAJIE!IEHOCT.

3uaefiru BeruirvHara I{a HaJrffraHero BT,B Ecrra rorlKa Ha noBbpxHocrra o,
MOXe Aa ce HaMepr,r cwrrara,4efrcrrarqa or crpaHara a reqHocrra Bcpxy rfiJroro:

(4) n 
= 

-j p(t,F)fi(t,F)do 
,

KtAelo fi(t,Fo)e opra Ha BbHrrrHara HopMaJra KbM rroBbpxHocrra o.
UNEAOBATEJIHO, I{3CJIEABAHETO rrA O6r[.IAHC IIA JIA CC CBE)XAA AO

orlpeAeJrrHe rroreHu[aJra Ha cKopocrure g(t,V), yAoBJrerBop.f,Baur ypaBHeHprero
Ha Jlannac r{ cneAHraTe rpaHuqHr,r ycnoBrr.s:

1) na nonrpxHocrra Ha JIA o-ycnoBr{ero 3a Herrpore*aeMoor, Koero B
cBbp3aHa KoopAr{HarHa cLrcreMa ce 3aKJrroqaBa B paBeHcrBoro rra Hyna Ha
HOpMaJIHI{Te CbCTaBLSIqLI Ha CKOpOCTTa Ha IOTOKa

(s)

KbAETO W * (t,FO) E. CKOPOCT HA ABI{XEHI{ETO HA TOTIKI4TE HA IIOBIPXHOCTTA O;
z) yclroBr ero 3a 3arrrxBaHe Ha cMyrrleHr,rrra n 6esrpafiHocrra ;3) yclonllero 3a orcbcrBlle Ha pa3JrrrKa B HaJrrraHr{ flTa Ha cso6onHara

Br.rxpoBa rreneHa;
4) xunoresara ua t{att:arun-Xyron cxuit za rpafinocrra Ha cKopocrr a Ha 1rr4-

HI4LITe Ha HarIycKaIrII'ITe BID(poBI{ rIeJreHLI or pr6oaere Ha rroBbpxrlocTTa Ha JIA O.
Mero4rr Ha Al,rcKperHr,rre Brfipr,r e locrpoeH TaKa, rre ce u3[brH.sBar Bc]rrrrrlr

[o-rope us6poenu ycnoBr.rs. rlpu rona pelreHuero Ha ypaBHeHr,rero Ha Jranaac(2) ce npeAcraBt BbB BIrtA Ha [oreurluaIr Ha lLr,oiriix cnofr c Her{3BecrHa
nHTeH3r{BHOCT p:

(6) N't'F)=*,7.,-#[+)"

flonrpxnocrra Ha JIA ce MoAenr,rpa qpes 3arBopeHr,r rrerr4pr,rbrbJrHr{ Br,DipoBr{
paMKLt. Brrpe B paMKI{Te ce pa3rloJrarar KoHTpoJrHn roqKlr, B Konro ce ll3rrbJrH.sBa
ycJroBr{ero 3a HelpoHrrrlaeMocr - ua Qzr. l ca o3HaqeHn upea (x).
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(7)

Hera N. u N ,6tr,at o6uo ilucro Ha BLIXpoBtITe paMKI4 Ha 6 uI op, cr,orBerHo.
Berroprr ua cxcipocrTa V(t,i) ce onpeAent qpe3 cyMrpaHeTo Ha cKopocTlrlre
oT BclIqKI4 resu parvffir,r [3].

lpannvnoro ycnoBl,Ie 3a HenpoHI{IIaeMocT (5) ce 3alIIcBa 3a KoHrponHIzTe
roirKr{ p c paAr..ryc-BeKropu /*(v = 1,2,...,No) KaKTo cneABa:

(1, /ou )6o, = -4nVov(t, /ou ) 
,

KbAerO p e HOMep Ha rlpllcbe!nHeldaTa BilxpoBa pauxa; avu vr ap,

xoeQuqzenrtr, r{3qr{cJr.f,Baqu ce Karo HopMaJIH}r c:bcraBJltBalqrl B KoHTpoJTHLITe

rorrKH; vou 7 HOpManHfi CbCTaBr.flBAn\Lr HA 6eSpasvrepHara cKopocr Ha

HecMyreHEs rloroK B KoHTpoJTHI{Te roqKl4.
flo raKts Haqr{H, rrpr,r I,I3rIbJrHeHpre Ha BcI{lIKr{ rpaHuqHI,I ycJroBlrt, pe[reHl{ero

Ha 3araqara Ha o6rl,rqase ua JIA ce cBexAa Ao HaMI,IpaHe Ha qldpKyna\vnre Ha

Br{xpoBr{Te paMKr{, MoAenI,IpaIq[ rroBbpxHocTTa o.
Tegu nelrgsecrHr{ rlrrpKynaquv Ha BcflKa crbrlKa or I{3qucJIeHI{ero ce

o[peAersr or perxeH,r{ero Ha cl{creMara ypaBnoalrfl (7). Heo6xoAI{Mo e .4a ce

or6elexu, rre B AaAeHu.x ctyuait orrlaAa neo6xoAzvtocrra Aa ce BKJIroqBa B

cr{creMara ypaBHeHr,rr ycJloBl{ero 3a rrocro,lHcTBo Ha rIIapKyJIaII}I.f,Ta rIO 3arBopeH
KoHTyp, o6xnaularq o6reraeva.f, o6err H Bl,IxpoBara cne4a. Tona yclonue ce
yAoBneTBop.fiBa aBToMaTlilrHo fro crllraTa Ha crrocooa Ha cxeMaTl{3alfkrs c TIoMoIIITa
Ha 3aTBOpeHI{Te Br{Xp.OBI,I paMKU.

Onpe4elrrrero Ha aepoAllHaMuqHure xapaKTepucrvrKvl 11 KaprllHara Ha

o6rr,r.raHe Ha JIA capean Br4paHr{ B HeJrr{Hefina crarluoHapHa It B HecralluoHapHa
rrocraHoBKa rpu $urcNpaHu 3Harrenvrs. Ha brbJra Ha araKa ct, 6es rIJIb3raHe Ha

MaJrKrr Ao3ByKoBI{ cKopocrl{.
CneAsa Aa ce or6enexu, qe uHTepectr KbM r{3cneABaHe Ha JIA n pexnvture

Ha KarraHe e cB6p3aH c pe.quqa upI{rIrIHI,I_. Xaparrepuu oco6euocru ce flBsBar
3aBr4cllMocrvreHa roe$uquenrr{Te Ha rroAeMHara cvlrav Ha MoMeHTa Ha raHrDKa
or GrbJra Ha araKa - C v-@) u m"(u) cborBerHo, I4 T.f,xHoro orpaxeHue Bbpxy
JrerareJrHr{Te cnoficrsa ia nA (anbvra.nuz n ycrofi.runocrra I,I ynpaBJleHIaero),
Kor4To Hoc.sr Henyrneen xapaKTep. Ocnen roBa ce I{3cneABa Bb3Mo)KHocrra,
raguoresaftrlr MoAeJrr.{paHero ua JIA c rroMorrlTa Ha rlJlocKo-lpocrpaHcrBeHr(
CxeMaTH3aIIyr],f., na Ce [OnyqaT aepOAI,IHaMIrtrIHI{ XapaKTepI{CTIIIKII, CbOTBeTCBaIIIIII

Ha AaHHr{Te or rpr6uu.r eKcrlep}IMeHT.
B npoqeca Ha MareMarllqecxoro MoAenI,IpaHe, eAuH or rIpI4HIrrIrIHI{Te, ce

flBsBa Bcrrpocrir 3a cxeMaru3atJvItffa Ha JIA, ocfiryp.sBalq [pueMnuBa roqHocr
rrprr Mr{H}rMarnu zary6v Ha v'arurrHHo BpeMe.

B regIa cJryrrarlr, Koraro ge:rznefiHocrra Ha aepoAr,rgaMplqHplTe xapaKTepLIcrI4KI,I

ocHoBHo e o6ycnoneHa or HaJllzuuero Ha LIHTeH3UBHIT BHXpoBtI rxHypoBe,
o6pa:ynaq14 ce Ha pa3nl{rrHu yqacrbrlr,r or Kpauulara Ha HocerILITe rloB.spxrlocrl4,
ce rn[oJr3Ba cne.qHvrr cnoco6 Ha cxeMarl{3ar\vrs.. O6erurula.sr JLd ce 3aMeH.f, c

TbHKr{ HOCeUIU rrOB:bpXHOCTI{, Ha KOHTO Ce pa3rlonaraT Xr,rApoAlIHaMUiIeCKLI
oco6enocru. Taxasa cxeMarl{3aul{.s uo3Bongsa r,etairrHo Aa ce MoAeJIupa
BrlrxpoBara cJreAa, BXJrroqI{TeJIHo lI BI,IxpOBara rIeJIeHa, o6pasynaula ce npu
orKbcBaHe Ha [oroKa or crpaHI,rqHI,ITe Kpauqa (pt6one) Ha r.flJloro na JIA.
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3a4auara ce peuraBa c r,r3rroJr3BaHero rra orJrgAairHo uso6paxeuue [2f, npv
rosa JLd ce MoAeJr[rpa c rroMorrlTa Ha 68 xn,qpoar.rHaMr4rrHr,r oc,o6euociu
(uerupurruJrHr{ BrrxpoBz pavmu). Mecrara Ha orrbcBaHe Ha [oroKd or pr6onere
Ha Kpr,rnoTo r4 Tf,JroTo ca nocTyIrvpa}lv.

?Iscnegnanx ca rptr pexnMa Ha oSrz.raHe na JLd:
- a) c qacrvqHo orKBcBaHe Ha rroroKa (orrrcnaue Ha loroKa or crparrr4rrHu-f,

vr 3a4n\rfl Lr3xoAflrrl pr6 ua Kplrnoro v 3a4:aprs xpait ua rxnoro);
6) c uacrzuHo orKbcBaHe Ha rrorora (cnyuafi a) c lo6astHe Ha orK'bcBaHe

Ha rroroKa or crpaHvrruux rpafi Ha rsroro;
n) c utnuo orKtcBalre Ha rroroKa (orrucrane Ha rrorora or Bcr{qKlr pr,6one

r{ Kpar,rrla Ha Kpr{noro u rsroro),
3a oupe4enflHe rra agpoAr{HaMlrrrHrrrre xaparcTepl{c'rLrnrr Ha JIA na MaJrKr{ rr

yMepeHr4 brJrr,r Ha araKa 3a4aqara ce pe[raBa n nenznefiHa crarluoHapHa
rlocraHoBKa qpe3 MoAerl4paHe Ha o6rz.raHe c qacrr,IqHo orKbcBaHe Ha floroKa
(cryuafi a). I4snolsaanara Br.rxpoBa cxeMa e rroKa3aHa ya $ur.2. Tp-a6na 4a ce
or6enexu, qe B [poqeca Ha r,r3cneABaHtrflTa He ce orqI,ITa BJTI,IfiHI{ero Ha
Ae6enurlara Ha r.sroro na JIA Bbpxy aepoAr,rHaMr{qHrrre xapaKTeprrcrurn (rrnoro
ce 3aMeHr c rbHKr{ nnacrunu).

@ur.2
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floryueHr,rre 3aBlrcnMocru Cro(a) u m,(a) 
''pn 

HaAJrbxHo ABr{xeHr4e Ha
JIA e.q[aua3oHa or brJrr{ na ataxlz g:0+2'd"'ca^uzo6pa.."" 

"u $ur:.4 u ca
or6en.f,gauu c xprcver'a (x). or sur.4 ce Br4xr,a, qe yBenuqaBaHero Ha brJrr4Te
Ha araKa BOAII Ao cborBercrBalllo I{3MeHerrI{e Ha xoeSraquenra Ha [oAeMHara
cutra cror,r na roeQzqueHTa Ha MOMeHTa Ha raHfaxi m,-. Tosa e cB:bp3aHo c
r{3MeHeHr{e Kaprr,rHara Ha pa3rrpeAeJreHve Ha Han.f,raHero ho no"rp*uo"rra ua
Kprrnoro r{ T.f,Jroro Ha JIA. C napacrnaHero Ha brJrr{Te 0( ce yBeruqaBa
pa3pexAaHero HaA ropHara [oBbpxrrocr r{ ce noBr{ruaBaHAJrt[aHero (norortr
ce 3aropMoarna) Ha AOJrHara lracr Ha noBbpxHocrra. BcneArnrae Ha roBa
3HarreHr{.f,Ta na roeQuquenra C ror.r xoe@uqzeHTa m. (uo a6conroiua crofinocr)
ce yBeJII{r{aBaT.
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ouuqnrelHa oco6eHocT Ha 3aBvcI{MocTTa Ha Koe(b[queHT]ITe c ruv m" OT

brJrrrTe Ha aTaKa, XapaKTepHa 3a 6oIurI'IHcTBoTo oT o6TeKaeMI{Te TeJIa' ce tB'IBa

nrlHefiHoTo I{M I{3MeHeHI{e Ha ManKI'I u yMepeHv TIII'd Ha uI-AKa' cboTBeTcTBaIIII{

Ha [JIaBHIIfl pexIIM Ha o6TfiqaHe Ha JIA. Karro ce BI{xAa or Qur.4, 3aBI'IcIIMocTI{Te

Cu^ (cr) u m,(u) E Al{arla3olra cr:0+1 5' oH'
- * 

flpu uo-JrararrurHo yBenr{qeHr{e H a KpI{JIOTO Ha

JIA SanO.rnA AA ce O6ruqa cbg cpI,IB IaIIHo LI3MeH.f,

KapTI,IHaTa IIa pa3[peAeJIeHIIe Ha HaIsIaHeTo. 3aToBa' 3anoqBaftKl{ oT' brbJl Ha

uri*u C{,:15o, zupol n ^, 
ce cpI,IBia 3a&:sl:lrs. I,I3XOA.f,III pl6 na KpunoTo BoAI'I

KllM rr3MeHeHLIe Ha Koe$uqueHia Cy* rlo brbJl Ha aTaKa, oTrnoHflBaiiru ro or
tlueftuut 3aKoH (sur.4). Tosa orrroHeHlre e ToJrKoBa rIo-roJItMO, KOJlKoro [o-
r.OLtrM e O[ u, CneAOBaTeJIHO,KOIKOTO [O-rOn.SMa O6laCr OT rOpHaTa IIOBIpXHOCT

Ha KpuJIoTo e o6xBaHara or cpllBa"Ha floroKa.
. I,lsN,IeHeHI4e Ha KapTI,IHaTa Ha pA3IIPEAEJIEHI,IE HA IjATflIAIiCTO IICI 6IJII{ HA

araKa Bo1kr t4 Ao LI3M;HeHlIe Ha roe$zqueura mz. flpn ras6paHo H'aqaJIo Ha

oTqrrTaHe (or noca Ha TflnoTo Ha JIA) KoeQuqueHTbT Ha MoMeHTa Ha TaHIaxa B

Arrarra3oga cr:0+15' rrMa orpr{qareJrHr{ 3HalIeHI/u i,I ce u3MeH.fl rlo JII4H€OH 3aKoH'

;;;;; 
". 

u"u,au ya $ur.4 (na rfurypara e or6er.gsaH cac cI,IMBo rax) n ce o6.acH.rBa

cbc cJrellHoro. MoMeHTbr Ha raHraxa ce o6ycJIaB.E or HaJII{y}Iero Ha FIopMaJrHa

irana, no rtfi raro HopManHaTa I{ rIoAeMHaTa cvJla Ha MaJIKI{ brJIrI Ha aTaKa

rrpaKTr{qecK14 CapaBuu, To Koe$uql,rel'Ir;r mz OcHoBHo saBlrcvl OT Koe(buq[eHra

Cro. flOcnep:HpIsT, KaKTo 6eure yCrauOBeHO, B 1lpeAena Ha IIJIaBHoTO oOTtIqaHe

Ce I{3MeHs IIpOlopquOHaJIHO Ha brbna.HA ATAKA, Egna npn trnu Ct'>I5', rrpu

KollTo ce rro.f,BtBa cpIIB Ha IIOTOKa Ha.q KpIIJIOTO, 3aBI{c}IMocTTa m"(A) ce

t42



orKJIoHtBa or nl{HefiHlrfl 3aKoH. flplr uo-nararbrrrHo yBer[qeur,re Ha cx, ce lo.rrB.f,Ba
xaparTepHo rl3MeHeHr{e Ha MoMenrHara . Sur. ).

Tpx6na Aa ce or6eJrexr4, rre xapaKr a) u m @\.
ronyqeHr rrpr4 MoAerrr,rpaHero ua JIA q (i"oor'i 

""MoAenI'Ipa c TbHKH HoceIIIl4 IIoBbpxHocTI{, JIexaUI{ B IIJIocKocTTa OXZ),
rrpeMr,rHaBar rrpe3 Haqaroro Ha KOOpAr,rHATHATA Cr,rCTeMa ($nr.a). 3naqenu.f,ra
na roesr.rqr.reHTr{Te Ha rroAeMHara ckrIrz r,r HaAJrbxHrl.f, MOMeHT rrpr,r HyneB brbn
Ha araKa ca paBHI'I Ha HyJra, a Ha peanHun(o6euaux) JIA, raro [paBrrJro, ue ce
orJrr4lraBar or HyJIa, rufi raro re 3aBr4cf,T or uposuna u ycyrnauero Ha KplrJroro,
Sopvara Ha r.flroro I,r or Apyflr reoMerpurrHrl rrapaMerppr Ha KoMrraHoBKara.

3a nonytranaHe Ha aepoAI,IHaMIiIqHr{Te xapaKTepncrrrKl{ Ha yMepeHu 14 roJreM}r
brJrl{ Ha araKa ca [poBeAeH]I I{3cJre.4BaHLrfl B Henr,ruefina crarlr4ogap;g^a rr B
HecraIII4OHapHa [ocTaHoBKa, IIpu MoAenrrpaHe Ha qacTr{rrHo oTKlbCBaHe Ha rroroKa
- ctyuaft 6.

BrgHurnauero Ha orKbcBaHe Ha rrorora or crpaHl,rqnux p:s6 Ha r.flJroro rr
HeroBoTo BJrLtflIIrde Bbpxy TIoBGpXHOCTTa Ha Tf,JTOTO r,r Kpr,rnoro BoALt Ao CbOTBerHlr
rir3MeHeHr{.s Ha aepoAr,rHaMrarrur{Te HaroBapBaHun sa JIA.3arona, orqurafiru ra:z
oco6enocr u cJloxnara $oprura Ha r.f,Jroro ua JIA, [pr,r MoAeJlr,rpaHero ce r43rroJr3Ba
HOB B}IXPOBI{ MOACJI, IOKA3AH HA SUr,3, JIA CE MOAENI{PA C TIOMOIIITA UA 68
XI'IApOAI'IHaMI{r{HI'I oco6enocrr,r. B cryuax e rr3rroJr3BaH cloco6a Ha cxeMarr{3arfufl.
c rroMorrlTa Ha na60p or Hoceur{ [oBbpxHocrr,r-MoAynr,r. ftrpu rona rsroro ce
cbcror{ or 6 r'rogyra, a Kpr.rJroro or eAnH - 7-i IIOpeA rvroAyn. XapaxrepHa
oco6enocr ce flBtrBa roBa, qe rrbpBr,rre rprr MoAyJra r{ rrrecrr{ MoAyn Ha r.fiJroro ca
3aBbpreHl4 rlo orHolrreHr{e Ha ocra OZ r'ol rrtl -5,1" I{ *5;5', cborBerHo.
Kpznoro (cegxarxr uo4yl) e [p'rcbeAr{HeHo KbM ruecrr{s MoAyn Ha r.f,roro
TaKa, qe ra ce o6esnbqu 3aAaAeHara rroJroxnreJrHa Ha[peqHa V-o6pasHocr.
flolytrenara BI,IxpoBa cxeMa e lp]rera 3a ocHoBHa B cJreABaru]rre nr3cJre.uBaH]rfl.

B lporleca Ha MeroAtIqecKI,ITe v3cIreABaHLr.s, ocb[IecrBeHrr B nenznefina
craIII{oHapHa IrocTaHoBKa [pI4 MOAeJrupaHe Ha qacTuqHo orKboBaHe Ha rroToKa
(ctyuafi a) n guanasoHa or BrJrr{ Ha arara d:0+l 5', e pasrpzra oco6euocr s

eHara cxeMarvr3aw4fl, ua JIA. ycranoneno
v m"(a) He rrpeMrrHaBar rrpe3 Haqaroro
9 HyJreBr,r 3HaqeHrr{ na roeQr,rqueHTrrre
araKa a=2" (lra $lar.4 or6elrsauz c A).
I,rMar JrlrHeeH xapaKTep. I{gvecreHu ca

B AtrCHO I4 rIpeMI{HaBaT eKBI,IA}ICTaHTHO OTHOCHO Cbrrlr{Te 3aBr,rct4MocT[, [onyireHr..r
npr,r MoAeJrwpa[e na JIA c rroMorura Ha Br,rxpoBa pa3rrerHa cxeMa (sur.2).
flpuuunara Ha o[I{caHara oco6enocr cne.qBa Aa ce rbpcu B r.r3rroJr3BaHara [JrocKo-
[pocrpaHcrseHa cxer4aril3alJ'vrfl,. Kpraloro, [p]IcbeAr,rHeHo K6M 3aBbpreHr{.f, lrrecTr{
MoAyJr Ha TtJIoTo' ce'oKa3Ba IIoA HeIOJIf,M oTpI,IIIaTeJIeH brbJl Ha aTaKa rro
OTHOIIIEHI{C HA HACPEIIIHI{.f, TIOTOK [PI,I HYJIEB brbJl HA ATAXA rrA JIA.

3a IascreAsaHe Ha aepoALIHaMvrqnr4Te xapaKTeplrcr[Kr{ Ha JIA n 4raauaaona
c,:10+35'. sa!.aqara ce pe[raBa s Henuneftni necraqnolap:r,a o6craHonra rpn
MoAeJrLrpaHe Ha qacrr4qHo orKbcBaHe Ha rroroKa (crvqafi 6).

Xapanrepurrre 3aBr{cr{Mocrr,r c y"(u) u m,1u1, nonyr""" R.yKasaH:[,s.
Arrarra3oH cr:10+35" [pr,r HaAnbxuo asixeuze na JIA cauio6pazeu" 

"a $ur,4w or6etszaHlr c KBaAparqera.
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3a6en,flgsa ce, qe Bib3HI{KI{aJroro orKT,cBaHe Ha rloroKa or cpaHlrtttux xpavt
Ha T-rrJroro BoAr4 Ao yBenllqaBaHe Ha Hoc,eurzre csoficrBa Ha JIA. ltra $2r.4 ce

na6:rroAana yBerl{r{eHue na roe$uul{eHTa Cno 
^ 

br:bJIa Ha HaK.iIoHa Ha

.qoluparenHara K:bM 3aBr{cr{Mocrra C yo(cr) c uapaCrBaHero Ha brJlare Ira arat(a.
O6.seHeHuero Ha roBa ce 3aKJrroqaBa B orKT,cHaJIara ce BlrxpoBa rIeJIeHa or
cTpaHnqHrzf, rpafi Ha TsJIoTo, 3aBbpTaIIIa ce u ycroftul{Bl4 BlIxpoBI4 ntrHypolle,

Kor{T'o Cb3AaBaT AOIIbnHI{TenHo pa3pexAaHe HaA T'JIOTO I{ KpI{JIorO nil JIA.
Xaparreptr Ha 3aBvrctrMocrra Ha pa3rlpeAen.[He Ha HantraHero tIO

loBrbpxHocrra Ha JIA sa MaJIKt4 I{ yMepeHli rbrJIIr Ha arara (ua tpzr.5 e

uso6pa:eHa 3aBrlcrzMocrra, rloJryqeHa rlpu u: l5 ") rIoKa3Ba, qe Hafi-HaroBapeHI{
eJreMeHTr{ na JIA rrpli nJlacrriHqaro MOAeJrupaHe ce .f,BtBar KpIaJIoro LI FIocoBara
qacT.

/

@ur.5

Ha Qnr.6 e [peAcraBeHa BI,IXpoBara crpyKrypa na JIA, roryqeHa ]rpl{ srtn
Ha aTaKa Cf:15". BuxAa ce, ile Tf, ce cbcTol{ oT TpLI BlIxpoBI,I ne;renra: I-
cTpaHr,rqHa I,I 3aAHa Ha KpLIJIoTo, Il-sa4na, u Ill-crparu{alHa Ha TtrJIoTo (Sur"3).
Ananu3bT Ha KapTI{HATA HA TeyeHI,IeTo IIOKa3Ba, qe KaTO IIf,no BltxpoBaTa
crpyKrypa e ctfoprurupana. flelenara III or crpaHl,Iqnun xpaft Ha :tflJloro e

ycroituuna,3a Koero cBuAereJrcrBar cborBerHl{Te JIIaH}Iu Ha roKa 6nuso ,nlo 3aAHu.s
pr3xoAflrq pt6 ua KpI,InoTo I4 TtJIoTo. C ynenuuaBaHe bIbJIa Ha aTaKa
LrHTeH3rrBHocTTa Ha BI{xpoBI{Te IIrHypoBe Ha rIeJIeHa III uapacrna. ToBa. BoAI4 Ao
yBenl{qaBaHe pa3peXAaHeTO n pafiOna Ha O[aIIIHaTa rIaCT Ha TJIJIOTo, B

lr3cne4BArl(4r Alrarra3oH oT brJrl{ Ha ATAKA e yCTaHOBeHO, lle B}IXpI{Te OT T.SIOTO

He cu B3aI,IMOAeiCTBaT C BI,IXpIITe OT KpI'IJIOTO I'I [peMuHaBaT ycnol)eAHo Ha

r.sJroro, 6es Aa ce pa3pylllasar. -tlcHo e, qe B pe3ynrar Ha pa3pexAaHe'ro'
c63AaBaHO Ha ropHaTa rroBbpxHocT Ha TrJroTo oT Te3I'I BI{XpI{, Ce ITOIyqZIBa

yBenurraBaHe Ha Koe$[queHra Cyo(cr) u xoet[r{queHTa mzrro a6r;onrolHa
BeJrprquHa B AI(aIIa3oHa oT brJII{ :naaTaKa Cf:10-30', KoeTo ce suxAa na Qur.4.
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Our.6

3a ro-nueu AerafiJIeH analryr3 ca6prJrv olpeAeJreHr,r napaMerpr,rre Ha rroroKa
HAAvr 3 A T.flrOTO I{ Kpr,rJrOTO B CerreHv.f,Ta, rroJroxeHr4eTo Ha KoLtTo e rroKa3aHo Ha

Qur.3. flonyveHrare noJrera Ha cKopocrr,rre rrpu o6ruqane Ha JIA [prr :bran Ha
araKa a:20" ca rroKa3aHu Ha qurr.7(ceuenn-e A-A, E-8, C-C, A-A). Kaxro ce
BuxAa or Qurypara,:rrar, TffJroro B paftoHa Ha ceqeHuero d-A eABa 3anoqBa Aa
ce Qoprvrupa BlrxpoBo ro.reHu'e,HaA TflJroro, n pafiona Ha Mflcroro Ha
nprrcbeAr,rHrBaHe Ha Kpr4Jroro, B ceqeHr{rra E-E u C-C (Qur.7) Moxe Aa ce orAeJru
Qoprtaupauero Ha Br,D(poBr,r rxHyp, r.e. HaA JIA n pafiona Ha KbpMoBara rracr ce

Qopvrupar ABa BD(poBt4 IuHypa, Bcne.qcrBr{e Ha HanycKarrlr.rre BrrxpoBra rreJreHr{
or ABara crpanr,IqHu Kpaf, Ha rrJroro. I4nrengunHocrra Ha re3r{ BrD(poBr,r ruHypoBe
HapacTBa c yBeruqaBaHeTo Ha brJrr{Te Ha aTaKa,3a KoeTo Moxe Aa ce cb.ql{ rro
Qzr.8, KbAero n pafionure Ha ceqeHr{.flra E-E, C-C ca uso6patenu pa3qerHure
rronera Ha cKopocrure, [oJryqeHrr rrpu o6rlrqane ua JIA npr{ brbn Ha araKa crt,:.30'.

@ur.7

145

ril
: ili

-)/
vt'/iil

,t
lli
li)
i 
t-\
.)
,.1

il



t\\
t\>>

n

@nr. 8

Ha nparrura HeBr{Haru e Bb3MoxHo Aa ce peaJrl{3r,rpa qacrr.rqHo orKGcBaHe
Ha rloroKa npu o6ruuaHe Ha KprIJIoro, oco6eHo Ha roJreMr( brJrLr Ha arara. Karo
TIPABI{JIO, O6TU'IAHCTO UA JIA HA TAKIIBA Ir.lILI CE CITIPOBOXAA C OTKICI]AHE HA
loToKa oT BcInrIKrI Irt3xoAtlrllit pr6one fi crpa]f^r4 Ha KplrnoTo r{ T.sIoTo. Errc aa[1c],
3A OrIPEAEJIflrrE HA AEPOAI,IHAMUIHPITE XAPAKTEPI,ICTI4KI{ HA JIA N HEJII,IHEfiI{A
Hecrarlr{oHapHa [ocraHoBKa flpu 'br[rv Ha araKa d,>30" ce MoAenr,rpa o6rprqane c
rrbJrHo orKbcBaHe Ha [oroxa (clyvafi a).

Ananusbr Ha loJryrleHr.rre pe3yJrrarll IroKa3Ba ocHoBHo, qe He ce $opunpa
ycrofiuuno Br,IxpoBo reqeHue npu peanr,r3a.trkrs,Ha rtbJrHo orKbcBaHe Ha rroroKa
or BGLITIKIII pl6one tI crpaHl{ Ha KpI,IJroro I4 T{noro Ha roJreMu 'brrryr Ha araKa.
Tarosa reqeHr{e BoA}r Ao r^aMarrflBa:c.e pa3pexAaHero HaA Kpl,rnoro rr r.fl.rroro rr,
cJIeAOBarenHo, A9 [aAaHe Ha aepoA]rHaMr{qH}rre HaroBapBaHns.. Tosa ce BuxAa
na $2r.4, Ha Ko.f,To c Kpbrrrera ca uso6paseHr,I cyMapHr{Te aepoAlrHzrMyrq]F.fi
HaroBapBaHkrfl. trpv raKbB pexlrM Ha o6rr,r.raHe.

Or Qur.4 craBa.f,cHo, qe roeQuqzeHrw C yoce yBenvqaBa c HapacrBaHe
bIJII{TE HA ATAKA B AI,IAIA3OHA OC=]Q+40', HO SrbJIbT HA HAKJIOHA HA
AorrupareJrHara KbM 3aBrrcr,rMocrr& c yo(a) ce :ts.aMaJrfrBa B cpaBHeHkre cbc
3aBIICLIMOCTTa, [OJryqeHa B neluHefiua Hecrarlr(oHapHa [ocraHoBl(a [p]I
MOAeJrr,rpaHe na o6ruqaHe c qacrr{qHo orKtcBaHe Ha [oroxa (cnyvafi 6). Tona e
o6ycnoneno or'orKbcHaJrure ce Bru(plt or r.sroro, [peMI,IHaBauIu yclopeAHo l.r
HaA Hero, Koprro cbxpaHrBar cBo.sra ycrofi.runocr, cs3AaBar AOIrbJIHX,rreJrHO
pa3pexAaHe Ha/q [oBbpxHocTTa My I'I BoAffT Ao HapacTBaHe Ha aepoAI,IHaMI4qHI{Te
HaroBapBaHug,. O6aqe [pu rlbnHoro orKbcBaHe Ha rroroKa or BcrrqKlzr I{3xoAf,Irlu
pr6one Ha Kpr,rJroro ce HaMaJrf,Bar HeroBrrre Hocerrlll csoficrsa. 3arosa ce
Ha6lro4ana no-6asHo HapacrBaHe na roeQnqueHTa Cnoc yneluqaBaHero Ha
brJrr{Te Ha aTaKa B yKa3aHr,rfl Arrarra3oH.
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3a r,a asarpr3r{paMe :reileHil ero :ua!\ kr sal JTA HeKa pa3r.rreAaMe noJrero Ha

cKopocrr{Te, loryqeHo rrpr4 HeloBoro oSrn.raHe Ha:brbJr Ha araKa cr:40". Karro
v ilpu o6rvqanelo Ha JIA na a:20", n pafforia na ceqeuuero A-A 3arroqBa

Sopvrupauero rra Br{xpoBo rerreHue, Koero ce sa6mo4ana na Sur.9. Ho s pafr,ona
Ha M.scroro, KbAero e rrpilcaeAl{HeHo Kpr{Jroro KbM T.rrJroro (ceueuue E-E), voxe
Aa ce orAeJrrr QopuupaHero Ha BrdxpoBr.,r rrrHyp (@ur"9). [Io creueu'ra Ha
npu6nnxanaHe KbM 3annvrn pr6 (ceueuue C-C) r{ orAer-f,Hero or uerd Ha4ory
rro rroroxa (ceueuiae,{-,{) reuenue craBa neycrofiuuno r4 BrrxpoBr,r{ r]Hyp B .flcHo
LI3pa3eH BLI,q OTCr'CTna. onpegeJreHllTe B CneABailII4.f, MOMeHT OT BpeMe TIOJIeTa

Ha cKopocrr4Te B ceqeHusra C-C 14 A-A rroKa3Bar, qe c reqeHr{e Ha BpeMero
cTpyKTypaTa Ha TeqeHr(eTo ce cGXpaH.sBa.

@nr.9

3a nponepra Ha Aocronepfiocrra Ha t43qutcJIeHI{Te aepoAuHaMuqHLI
xapaxrepncrurn na JIA no olr(caHara MeroAr{Ka qpe3 MoAervpane na o6ruqane
c oTKT,CBaHe Ha IOTOKa e I,r3BbpIIreHO CpaBHeHI{e C HaJII{qHI{Te eKCrIepI{MeHTaJIHI{

AaHHr{, nonyqeHu B aepoAr,rHaMrrqHara rpr6a Ha MaJIKTI Ao3ByKoRI,I cropocru [4].
Ha Sur.4 ca [pr4BeAeHu ernepuMeHTaJrHrrre AaHHU r,r pe3yJrrarl{Te or

r{3cJIeABaHero, rloJr} reHI,I flprr MollenupaHe na JIA c rloMolqra Ha r:bHKrI HocerII{
rroBr,pxHocru. Or Qurypara ce Br{xAa, qe noryqeHr4Te pe3yJrrarr{, rrpu perxaBaHe
Ha 3aAaqara B crarluoHapHara [ocraHoBKa, go6pe ce c:brJracyBar c AaHHr{Te or
rpr6nux exclepr,rMeHT B Ar,rala3oHa or brJrr{ Ha araxa 0:0-15'. O6aqe no-
rlarar:brrrHoro yBenr4ireHve Halorhra Ha araKa, eanoqsafixu or 0(>15", AoBexAa Ao
3HaiII{TeJIHO pa3MI{HaBaHe MexAy u3rII{CJIOHI4ITe u OKCIIOpI,IMOHTUUIHI{TO 3aBIICI{MOCTI4
C y,(u)nmfu),Koero ce rrorBtpx(Aaaa or Qur.4. OcHosHara uprruHa 3a uo.sBuroro
ce pa3MI{HaBaHe ce 3aKrrorraBa B ToBa, qe rrpu o6rlr.raHe :r'apeaJr:akrfl, JIA nrguurna
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OTKbCBAHE HA IIOTOKA OT ABETC CTPAHI,I HA T.SJIOTO, BOAEIqO AO IIOAO6Pf,I]AHE HA
HoceilIr{Te cBoficrBa Ha JIA, rro ro He e MoAeJrr4paHo rrpn pelraBaHe Ha 3AI\AftATA.

Pe:yrrarule or rrpoBeAeHr{Te r43cJreABaHvfl., [onyireHr.r n uenrauefina
HecrarIlroHapHa IIocraHoBKa Upra 4o6anrHe orKbcBaHero Ha IIoroKa o'r
crpaHurrHr.{Te Kpavqa Ha rrJroro yAoBnerBopr{TenHo ce cbrnacyBar c
eKneprrMeHTaJIHLITe AaIlIjId B Ar.rana3oHa or brJrr{ Ha araKa cr:10+25" (Qur.4).
O6aue, ganoqsaftx[ or trurur u:25', [ppr yBenr4qaBaHero Ha o, ce na6nrolas;
He3Haqr4TenHo [peBHlrleHtre ua roe$uur{eHTa Ha noAeMHara ckrJra Ha)\
3Haqe}lvlflTa' rIoJIyqeHLI B eKcnepilMenra. O6.scHeHI4eTo Ha Koero ce 3aKJrroqaBa
B ToBa, qe He ce orrllrlTar BcHTIKI{ peaJIHI,I csoftcrsa (nucrosureT, Tp}reHe r,r Ap.)
HA Bb3AYXA [PI,I OTKICBAHE HA IIOTOKA OT UOBIPXHOCTTA rrA JIA IT OT N]OEAHI,Itr
pr6 Ha KpI{JIoro, xofiro e 6ut na6.nroAasau rrpn ct>30" B eKcrreprrMerrra rro
Br,r3yaJrr,r3a,rlLrs. Ha oSruqauero ua JIA.

_ flpu pelraBaHe Ha 3anaqara B HeJrvHefiHa necraquoHapHa rrocrarroBra rl
4o6anxne Ha orKbcBaHe Ha rloroKa or rrpeAHu.s araKyBa[I pr,6 ua Kpr{Jroro,
I,I3lIr,rCJreHr{Te xapaKTepr,rcrlltKr{ c r o ce IlonyqaBar no-6nl,Isru AO eKcnep]rMeH -
TaJrHr{Te. Ho ntnno cbB[aAeHlre ne ce na6lroAaBa, Koero ce BI,rXAa Or ipr,rr.4.

flpu roleuLrrrlrr4 Ha araKa aepoAr,rHaMI{iIHr{Te xapaKTepr,rcrlrKv Ha prearHr{fl
JIA n rloJryqeHr,rre Ha rrJlocKrrr MoAen ae pasnvqaBar, rrprr roBa Hooeqlrr()

' csoftcrsa Ha [rocKI,Is MoAeJI ce oKa3Bar rro-roJreMr.r or re3r{ ua peanuux JIA,
I'IHrepecno e, qe xapaKTepr{crr,rKnr" ,9x(u) no-crqecrBeHo ce pa3rr{qaBar r}
Alrala3oHa or brJII,r Ha ar/aKa o:35+40" BbrrpeKtr, qe pearHuf,r JIA npra rsHKo
KpI'Ino. Tosa N,Ioxe 4a ce o6xcHI,I cbc cJreAHoro: ttbpBo, rrJrocKara cxeMarnr3arltrJr
na JIA [pI{ foneMn IDII{ Ha araKa rIpI,ITex(aBa 3HaqureJrHo rro-roJreMr4 Hocerlu
cnoco6nocrr{, Br{xpoBlrre rxHypoBe cburecrBeHo rrpoMeHsr xapaKTepa Hzr
o6ruqane Ha KpI{JIoro, yBeJrl4qaBafirra 4eficnaq}rre Bbpxy Her.o aepoAr4:aa.vrr4tl;gl]'1-
HaToBapBaHI'Ifl; I{ BTopo' B pa3qeTa He ce oTqI{Ta BI{OKO3I4TeTa Ha cpeAat-a.

B pesyrrar Ha r.r3JroxeHvrs. Marepuar e lonyqeHa clrHTo3npag,a BuxpoBzr
cxeMa, Ko.sTo IIo3BOJr.fIBa C AOCTaTbqHa cTe[eH Ha AocToBepHocT tI oTHOCI{TeJIHCI
He foJreMll pa3xoAI'I Ha fiaMer r{ MarrrI{HHo BpeMe Aa ce r{3cJregaar nuHeftHrlTe y],

nenr'rneftnr,rre aepoAI,IHaMLIqHI{ xapaKTepI{crI{KH Ha JIA npz HefoBoro ABxrxeHr{€)
6eg urtsraHe Ha MaJrKrI Ao3ByKoBr4 cKopocrr,r. Ha ocHoea Ha peaJrld3r4pa1rrtr
MareMarl{qecKI{ MoAen, r,rsnor3naftKl{ rrJrocKo-[pocrpaHcrBeHara cxeMar].I3all]I.fl
ua JIA I'I MoAeJII,Ipaue Ha o6rraqane crracrtlrlHo I,rnlrr rltlnHo orKbcBaHe Ha rloroKa,
3a pa3nlilqHra $uxcrapaull 3HaqeHI{r Ha tfbJra Ha arana, ca loryqeHr.r Kap:tr,rqara
Ha pa3[peAeJIeHI'Ie Ha lJalrsraHeTo' BI4xpoBaTa cTpyKTypa I{ rIoJIeTo Ha.
CKOPOCTI,ITE. TSXHOTO I,I3CJICABAHE VI AHATla3 AOIPI,IHACflT TIO-TOiIHO AZI C€;
pa3KpI'IBar oco6enocrure, cBbp3aHll c HeJrr{Hefinr,ne aepoAr.rHaMuvnv eqf errr,r,
IrPOSBjIBAIIIU CE IIPII TIOJIET gA JIA HA YMEPEHII I{ TOJIEMII brNII HA ATAKA B
pexl{Mr{Te Ha KaIIaHe.
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flocmonuna na I5.VLI997z

petermination of some aerodynamic
characteristics ofan aerospace aircraft in
the landing regime by stream-line
modelling with fl ow separation

Krassimir Stoianov

(Summary)

aifspace aircraftt, ,nJl"""&xl*'l;"htj:1,1i: ffi:il,t?#:'";l,?1"*:iil:f'Jl ?#modification, the vortex frame mithod. In-this method, the aircraft is substi-
stream-line is modelled by partial or
on vortex scheme is synthesized, and
with non-linear stationary and non-
non-linear aerodynamic iharacteris-

sure distribution, vortex picture and vel
peculiarities related with the non-linear a
the aircraft.is flying^ at moderate or g-reat attack angles in the randing regime arerevealed' The significant influence oT the non-lineai vortex stiuctures formed instream-line.with separation of the flow from the aircraft's bearing elements on itsaerodynamic characteristics at great attack angles is srrown.- 
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