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Irl:nex4aHe Ha MilrKr,r r43 cJreAoBareJrcKtr
cnbTHt4rlu IIo MHOrOCTerreHHa CxeMa
OT CAMOJIET HOCI,ITEJI

,Quuumap fiopdanoe

Eucmumym 3a KoauuvecKu ugcaedsaxun, EAH

Brne4eurae r4 cbrrlHocr Ha ilLeATa

Ha Bropnx MexIyHapoAeH acrpoHaBTtrsecKu KoHrpec B
Jlon.qon npes 1951 r. Bpurancxoro MexAynJraHerHo o6rqecrno npeAcraBr KoHrIe[-
IIH3A MAJIKETE C[GTHI4UII, KO-STO IIO-KbCHO B OCHOBHNTE CN UAEV, E IIPEJIOXCEA B
aMeprrKaHcKara KocMr.rqecKa nporpaMa rrpe3 cnbrHtrrlure or rr,rla Ha ,,Ecrnropbp,,
M,,AnaHrap.u".

,{Hec n ycnoBusra Ha KoMepclalrl,3a\r fl Ha KocMr{rrecKr.rre r,r3cJreABa:nnfl, v Ha
ilpala Ha KocMr{qecr(ara r,rHAycrprrantr3aqlls rasu uAes vrMa cbBpeMeHHo 3ByrreHe,
oeo6eno 3a crparr[ 6es parernoKocMuqecKn rroreHquaJr E HaMr{parqu ce B gaBucr.r-
MOCT OT AbpXaBI{ C MOHOIIOJTHO IIOJIOXeHtre B KOCMOHaBTEKaTa.

,{ocera cnbrHr{rlu r.r lrunu-na6oparopr{E c Maca 50-200 kg ca zsuonsBaur 3a
TexHoJlorurrHr,r eKcnepuMeHTr,r [1], raro rr3BexAanero rrM e ocbulecrB_sBaHo rrpe3
craHAaprHI,I paKerlr Hocr{TeJrrr. B pe4uqa cJryqau eKcrrepuMerrruTe c rrpoAlJrxtrTen-
nocr 5-7 min ca npoBexAaHn v Ha qacrn or 6alucrnqHa rpaeKTopur. Tarun ruu
KocMEqecKI{ o6ertu, a noH.sKora }1 3HaqETerHo IIo-roJIeMI{, ocBeH c paKerl{, Moxe
Aa 6rAar rI3BexAaHu r op6nla r,r qpes crrcreMa or caMoJrer, rroctrTeJr tr ycxopuTeJr-
HIr crerlenl{ 3a AocrlrraHe na neo6xoAuMara sa op6r.rraneH noJrer cropocr. Tosu
cnocob Karo nAe-s He e HeIrIo nono. CpannrrreJrHrr orleHKr.r Ha pa3nuqHr.r cxeMrr tr rn3-
cJreABaHe Ha rexHr{Te Bb3MoxHocrr,r ca r{3BbprrreHr{ or peAr.rqa aBTopn [2, 3]. B rrx
tsGnpocrlTe ca pa3rJreAaHu B TexHrr.fl ,,npoerTplpoBlqeH napuaut!'Ir Ha cpaBHerrtre ca
IIOAJroxeHrr rJraBHo o$utara craproBa Macau prunpeAenenr.rero i.

B qacrnocr AoKa:tauo e [3], .re E3BexAaHero Ha KocMtrqecrn o6exrn na 6agona
op6ula qpe3 craprupaHe or caMoJrer HoclrreJr e orrrtrMa-rrHo rro Maca Ha rore3Hus
ToBap, aKo rrbpBara ycxopr,rrenHa crerreH (or o6rqo gne) craprupa or Hocr,rrers, Ha
xurlep3ByKoBlr cKopocrlr. CrsAanaHero Ha xr.rnep3ByKoB HocrrreJr e Bce oule B r{AeeH
eTarr u canlusT npoeKT e pEcKoB,

B nacroaulara paspa6orra ce lpeAnara HroaHc HaraKaBa rpaHcloprHa aepo-
KOCMIiqeCKa CHCTeMa, KO-STO Ce peaJltr3upa OT HaMr{parqu Ce B eKorrJroaTarlHr BoeH-
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Hrr tr rpaxAaHcKH caMoJreTrr r{ ABe HJrrr Tpr,r ycKopHTeJrHr,r cTeneHu 3a KocMllqecKuc
o6err, Kouro [peAcraBr.sBar BaHrrrHo t[Nxcupan MoAyJr, rroA r{Jr}r HaA TffJIoro Ha
caMoJrera HoctrTeJr. Mo4ynrr craprupa or caMoJrera Ha AGByKoB pexnM H nbpBa-
Ta crerren ycKopflBa Macr{re cneA Heq (nropa, Tpera crerreH rl KocMuqecxu o6exr)
AO XHrrep3ByKOBa CKOpOCT, OtrTr.rMaJrHa 3a BCtKa KOHKperHa CXeMa.

CneA orAer.sHero Ha [cpBara crerreu ocraHalrlrre ycropuTeJrEtr cretreHu rr3-
BexAar o6exra na 6agora op6ura. 3a paslnra or Bapuarrra c xtrnoreruqeH xl,Irrep-
3ByKoB nocnreJr [3], n rosu rr,rrr rpancrroprHa ctrcreMa e QuKcr,Ipan pexuMbr
Ha cTapTr{paHe Ha KocMl{qecKr{r MoAyn - Ao3ByKoB, cboTBeTcTBarrI Ha qI{cJIa
M:0,85+0,9, Koero e no BlsMoxHocrr{Te Ha BcrrqKtr cBpbx3ByxoBn caMoJrertr or Bo-
erruara aBnarluq. Tarrs pextrM B peAr{qa cJryrratr e peanu3yeM H or rexKr{ Ao3ByKo-
BE TpaHcrroprHtr rr rrbTHtrqecKr{ caMoJIeT}r, IIpu Kor,rTo ocHoBltoTo npeI,IMyIrIecTBo e

3HaqlrerHo rro-roJreMure Macr{ na KocMr,rqecrure o6errrr, Kor,rro Morar Aa 6rAar
[3BexAaHrr n op6ura rro raxaBa cxeMa, BKJrrorrr.rreJrHo rrunornpyeMlr MrrIrEKocMI.I-
qECKI,I COBATIKU.

Oco6enocr HarrpanataHarauqes,sa rpaHcnoprHa cncreMa e, qe o6rqara crap-
ToBa Maca e Jrvurrrvpanaa, a ra6apurtrTe Ha ciraqenara BbnIIrHo cucreMa or ycl(o-
pn'reJrrr tr KocMuqecru o6exr cneABa Aa ce Brrr,rcBar B rrpeABapr{TeJlHo rlptrern ga

BCeKr{ KOHKpeTeH CaMOJTeT pa3Mep[, rapaHTrrparqu [pI{eMJII,IBo II3MeHeHI{e Ha JIe-
TareJrunre xapaKTeprrcruKrr B cpaBHeHEe c 6agonuq caMoJrer. Tona srnexAa.Aorltn-
EtrTeJrHr{ ycnoBrac B 3aAaqara r{ pelraBaxero i nafi-peynrarHo craBa qpes MeroAa
Ha nocJreAoBareJrHrrre npuSrr,rxeunl, pearur3upaH Ha EI4M. flo rarana MeroAIIKa
3a perneHr.re e B63MoxHo Aa ce aHann3upar rrpeuMylqecrBara H HeAocrarbul,ITe Ha
KoHKperHo no46pan BaprranT, BKJrK)qBauI cepueH caMoJrer Hocr{TeJI, ycxoptrTenHrr
clerreHn c pa:trtrqHu rrrrroBe paKerHn ABurareJrr{ n KocMurrecxu o6err c onpeAeJle-
Ha Maca mra6apurm.

Vcneurnure E3[ETaHr{.s Ha rrporuBocrrbrHr{KoBn opbxlls npes 1985 r. c aMepu-
KaHcKH.fl nsrpe6urel F-15 csuAereJrcrBar 3a Bb3MoxHocrr{ Ha caMoJlerltre, KotrTo
3acnyxaBaT KoMIIeTeHTeH aHaJru3 3a rr3rIoI3BaHeTO r.irM KaTO 3BeHO B IrepCneKTI{BIrr,I

aepoKocMuqecKr,r TparrcnoprHE crrcTeMr{ v 3a MvrpHvr rr3cJreAoBaTeJIcKI{ Ilena.

OopvynnpoBKa Ha 3a4aqara H oco6eHocrl4
Ha perrreHHeTo

Marcr.rrvrarnara lrLaca Ha KocMuqecruc o6err, Ko-f,To Moxe
Aa 6rAe rr3BeAeHa n op6ura or caMoJrer Hocr{TeJr rrpeg H.sKonKo ycKopI{TeJIHIT cre-
neHtr e rpnrepnfi, no rofiro e Bb3MoxHo Aa ce r,I3Bbpr[n oqeHKa 3a rlpuroAHpcrra
Ha KOHKpereH CaMOJrer 3a r.r3noJr3BaHe Karo eJreMeHT or aepoKocMHrlecKa rpaHc-
noprHa ctrcreMa. Tosu noragareJr 3aBr{cr,{ ocBeH or Bb3MoxHocrLITe Ha Hocurer-s,
HO Il OT CtCTaBa Ha CXeMaTa, TUfirA Ha ABITTaTeJIHTe Ir U3rIOJI3Barrr{Te rOpI{Ba Ha yc-
KOprrTeJrHr{Te cTerreEtr, pex}rMrrTe Ha rroJrera, npll Kor,rro ce rI3BrpIIrBapa34ensEeIra
eJreMenTrrre or MHorocrerrenuara cxeMa. 3a rpunqr,Irl{aJreH amalrv3 Ha pa3Jrr,IqHr,I

cxeMr saAaqara Moxe Aa 6r4e tfopvyrupaHa Karo:
l. Onpeqenxne Ha MaKctrMarrnara Maca Ha KocMIrrIecKHr o6exr, Ko-flTo Moxe Aa

6rAe nsseAena n 6agona op6ura c ilpeApapureJrHo 3aAaAeHE rapaMerpn I{ KoIrKpe-
TEH CAMOJIET HOCIITEJI.

2. OnpegelrHe rra orrrtrMarrnr{Te pexHME Ha,pa3AerqHe rla orAenntrTe eJIeMeH-
TI{ OT MHOIOCTENEHHATA CXEMA.

3. I,Is6op Ha BapnaHT, cro6pasen c ra6apurru{Te orpaHrrqenr{.fl Ha caMoJrera
EOCtrTEJI.
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B npoexrupaHero Ea Mnorocrelrenntr cxeMu 3a tr3BexllaHe Ha KocMnqecKrr
o6exrn or xtrnorerllyeH caMoJler Hocr{TeJr ce rr3lroJrgBar 3aBr{c}rMocrrr 3a pa3qer Ha
Macara [3], rouro ca rI3BeAeHrI wa 

'asara 
Ha KracHqecrara Soprrayla na iluon*on-

cxn. Te [peAcraBJrrBar Bpb3Ka MexAy gafi-naxnure naaconr, KoHcrpyKTuBHn r{
eHepferr.rqHr,r xapaKTepr{crr.rKu Ha crrcreMara, rro KoHTo MOXe Aa Ce nanpann o6oc-
HOBaHO 3aKJrrOqeHHe 3a peanHocrra Ha BceKr{ npoexr. Macara Ha ,,f'-eJIeMeHT OT
cxeMara B npeAnarasu.f, cnoco6 ce orpeAerc ro cneAHara r[opvyla:

KbAero m. e Maca Ha ,,1" ycropulel, kg; , kg; ,I -cnequtpuven HM[yJrc rra ABtrrareJrr, m/s To cneA-
sa Aa 6sAe peanrr3xpaH or ycKopuTers, aepoAr{-
HaMr{rrHo cbnpor[BJreHr{e u 3eMrro npHTeur.sHe, mls; fr* - orrrocr{TeJrHa Maca Ha
norpe6noro roprrBo B paKerHara ycropr.rrenrra crerreH.

Brn t[oprvryJrrlTe HEBoro Ha rexrroJrorr{trTe e 3aJroxeno qpe3 3HarreHLrsra:aa or-
HoCr.rreJrHara Maca na Heo6xo4rrMglg ropr.rBo m* sa BcsKa crenen r.r cleqnou.rnur
I,IMTIYJIC HA PAKCTHHTE ABIITATENI,I, TESE ABE XAPAKTEPrrCTI,Ky, AIIEC CA AOCTHTHAIII{
ctofinocru, KoI{To [o3Bor.sBar Aa ce cb3AaBar orHocr{TeJrHo JreK[ u eQexrunnrn yc-
Kopr.rrenHr.r crrcreME, Korrro no ra6apurn u Maca Aa ca no Bb3MoxHocrlrre Ha ce-
pnfr}anre caMoJrerll 3a rpaHcnoprr{paHe Karo BbnrrrHo oKaqeH ToBap Ao HqKaKBa ra-
paHTtrpaHa cKoposr, or Ko-sro Aa craprapar r.r ycKopsr KocMErrecrlrs o6err Ao na-
paMerpr{ na ycrofiuuBa oKoJro3eMna op6ura, Tegr,r nenr,r.rvli.u ce 3aAaBar Karo Ha-
qrurHrr ycnoBu.s. IlsueReRr,rero r{M 3a olpeAereH Tr.rfr ABr.rrareJr}r u roprrBa Bapvpa
B rr3BecrHtr rpaHrrq[. crofinocrra Ha nt-RFor [op.sAbKa na 0'8-0'96 Beqe ca Aocrr{r-
HATII.

Or ue4na roqKa Ha HocETeJrr naft-usro4eH pextrM e Ao3ByKoBr,r flT, [tpvr rofiro
ne e neo6xoAr.IMo 3HaqETeJIHo gopa6ornane, a aepoAlrHaMtrrrHoro cbnporr.rBJreHr.re,
rlopoAeHo oT BbHTTIHO OKarreHlr.s roBap, e [peoAontrMo c H{uII{qHI{Te AB}rrareJIr,I Ha
HOCIdTSJIS r{ C npr{eMJrIIBo KoJlr.irqecTBo ropr{Bo.

cxopocr LV,,tcoit-
To .3ary6ure or cKo-
Po crra, npr{Kosro ce
BKJTIOTIBaT ABLIrarenLITe Ha OTerreHTa r{ ce oTAeJrrT rrpeArrrecTBarrlrrTe r crelrenn. Ha
6asaraHa Aar,r^n or [3] sary6ure or cropocr 3a rpr,rcreneHHa ycKopnreJrHa cncreMa
ce anpoKcr,rMr,rpaT oT 3aBtrclrMocTr{Te:

m,=

(2)

ln*, l

6V'r:tgOO e IMJ,

('it)
6Vrr=l 800e l.r8ooJ- LVrr,

-flal
6vrr =l8oo e lr8ooJ - LvL3 - LvL2,
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(3)

K'bAero %t, e cKopocr, or Kotro ce BKrK)rIBar ABIrfareJII{Te Ha ,,r" crerleH I{ ce orAe-
JrsT oTpa6oTrrJrrrTe rrpeArrrecTBarrlE eJreMerrTH oT oxeMaTa.

Cylrara or 3ary6ure Ha cxopocr 3a Bcr{rrKrr ycKopnTentr E HocuTens He rrpeB[r-
IIraBaT o6Rxsoneno 22-25o/o OT rrGpBa KOCMuqecKa CKopocT.

Pearnocrra ua nog6opa Ha EaqturHz AaHHH (ffi*,J, LV) npu MoAeJrHo rrscneA-
BaHe ce npoBeprBa no ycnoBrleTo

,l
m^^ - | *----;::;;- > 0KI ^rirarL.

e"

HeugurrneHuero Ha roBa ycJroBne rrora3Ba, rre c noA6paHrrre AaHEtr 3a ctreqn-
Suuen rrMrrync J n oruocnreJrHa lr,aca mw Ha paxerHoro roptrBo He Moxe Aa ce
p earm3np a rrJran.np alar sT Atran a3 o H oT cKo p o cT LY, up ez ycKo p r.rTens.

Or 4pyra crparra, caMoJrerbr Hocr{TeJr ;aarara cBor.r orpaHuqenus. 3a Aa ce
ocbIIlecTBE E3JrrrTarre I,I ycKop.sBaHe Ha caMoJreTa HocETen Ao cKopocTTa Ha cTap-
TLIpaHe Ha KocMr{rrecxara crrcreMa, e HyxHo o6ulara Maca Aa 6rAe n paMKure Ha
MaKCI{MarrHATA 3A AaAeH Tr.r[ CaMOneT, KOeTO e B63MOXHO aKO KOCMHqeCKtr.ST MO-
Ayn KaTo Maca ce BMecTu B orpaHHqeH[sTa3a cMeTKa Ha HaMaJr.sBaHe Ha ropEBoTo
tr HaTOBapBaHeTO (rOnAepVeCXO r,rJrE BOeHHO), rOerO e CIOCO6eH Aa HOCU CaMOJTeTAT
rlo ocHoBHoTo cu npeAHasHarreHr{e. flpu rarana [ocTaHoBKa,3aAaqaTa 3a pa3rreT Ha
MacETe MOXe Aa Ce CqUTa 3a perueHa, aro 6rge tr3[r6JrHeHo ycnoBr,reTo

\ - m, - mp - fttRz - *r, >Zffii - ffiutt

KbAeTO mae MAQA HA ilpA3HnS..CaMOJreT; mo - MAKCVMaJTTIa r,r3JreTHa MaCa Ha CaMO-
JIeTAi mp - lvlaCa Ha eKEnaxai flnz- pe3epB OT MaCa (5o/o Ot u3JIeTHaTa MaCa Ha
HOCr,rTeJrrr; !m,- cyMapHa Maca Ha ycKopr.rreJrHure cTetreEEi ffis,t- Maca Ha Koc-
MuqecKE o6exr; ffirr- Maca Ha ropuBoTo, norpe6no 3a rr3JrHTaEe, ycKopcBaHe, Ma-
HeBpEpaHe u 3aBpbrrlaHe IIa HocrrTenr cneA tr3nbJrHeHtre Ha 3aAarlaTa.

B pe4uqa cnyqatr ocBeH orpanr{qeEus no Maca ce HaJrarar ura6aparm{ orpa-
HuqeHE 3aycKopETeJruTe.

3a ronxp erHara rrocranoBKa Ha gaAaqara MaKclrMaJrH ara lr'aca Ha Ko cMnqec -
Ktrt o6eKT, Kosro Moxe Aa 6rge zsne4ena n op6nra, gaBEcn or pa3[rpeAeJreHEero
Ha cKopocrHr.rs Auan&toH or crapra Ha MoAyna (M:0,9) Ao rrcpBa KocMuqecKa cKo-
pocr MexAy orAeJrHtrTe ycKoplrrennrr eJreMerrrr.r Ha cxeMara. Cropocrnusr Anana-
3oH Ha nlpBara ycKopr{TeJrna creneH BJrrrre nafi-culso B6pxy o6ulala Maca Ea Koc-
MEqecKE.s MoAyn. flgpaAu roBa e neo6xo4r.rvo Aa ce onpeAenflT orrrtrMaJrEtrTe pe-
XEMII 3a flpeKpaTsnane paooraTa Ha rrGpBaTa ycKopETenHa cTerreH u HefirroTo or-
AeJI.flHe or orHocurgJrntrTe eJreMerrrr{ Ha KocMr,rqecKur MoAyn. 9pes Hec KocMuqec-
Kr.IsT MOAyI CneA OTAenrHe OT rrocr.rTenfl npeoAolcBa TpaHc3ByKoBu.s Atrarra3on, xa-
paKTeplr3uparq ce c MaKcrrMaJrEo HaroBapBaHe Ha cucreMara. flo npeue napa6ora
Ha nbpBn-s ycKopl{Ten ca E Hafi-roJreMnTe sary6n or cxopocr no Qoprvryna (2). Axo
ycroplrrenr,rre ca rprr, [ocJreAntrTe ABa ycKopuTers e qenecbo6pa3Ho Aa ctr [oAe-
r.sr no paBHo ocranaJnrr Auana3oH or cKopocrr. flo rosu EaqtrE ce onpocrrBa orr-
TI{Mr,I3aqE-sTa 6es crqecTBeH yrrlbpS sa vaxcuMaJrrraTa Maca Ha KocMtrrlecKEg
oderr. Axo ce HaJrox[ AonrJrntrTenHo orpaEr.rqenue lopaAnra6apmrnu cro6paxe-
Hv.s' To Bapr,raHTbr crana nafi-u3roAeH rrpu onrEMaJrHEr pexr{M Ha orAeJrrEe Ha
['bpBaTa ycKopr,rTenHa cTerreH.

3a carvronera HoclrreJr Macara Ha roplrBoro fr*, ce oupeAeJls no AaEEure 3a
KoHKperHtr.s caMoJrer qpe3 uExenepno-rqypMancKr4r pa3rrer. Btgr"roxso e Aa ce E3-
rloJr3Bar rr 3aBr,IctrMocrv.3a orrroclrreJrnaraMzca na norpe6uoro ropuBo 3a ycKopt-
BaHe Ea caMoJrera HocETeJr Ao cr(opocr Ha craprr{paHe Ea rr]pBtrq ycxopuren [3]
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(5)

KbAero P0 e rsroBbopbxeHocr Ha HocureJrr npr4 H3JrvraHoiH,u, Zr,, - nucovuHa, m
H cKopocr Ha crapra, m/s Ha nbpBr,rr ycKopr.rren; Cpu, - cntiqn(iuveH pailoA Ha
TOPI,TBO HA ABI{TATEJII,ITE.HA HOCHTEIC IIPU PCXHM HA CTAPTA HA IIbPBI,I.S YCKOPUTCJI
(gosnyxor pexr{M M:0,85+0"9 3a rpeAnaraHHs cnoco6);K,,, - aepoAr,rHaMHqHo Ka-
rrecrBo Ha caMoJlera HocI{TeJI C BbHTXHO OKaqeHE IIOA T.STOTO r{Jrr,t KaqeHr.r IJaa rA-
Jloro paKerHLI ycxopllTeJlHrr creneHr{ r{ KocMr{qecxra-s o6exr (ea gosnyroBrr pexr{Mrr
o6r,lrnoneno KaqecrBoro rrpr{ TaKaBa KoMrroHoBKa He HaABrrrxasa 6-8 ga uoseqero
cepnfiHn cavoleru). flpu usnecrHa ll3JrerHa Maca Ha caMoJrera nocureJr mofi Maca
Ha npa3HHs caMoJIeT c noMoIrITa Ha I{SrIIrIcJIeHoro n (5) 3HaqeHtre Ha oTHOCTTT1JTHaTA
Maca Ha ropHBoro frr", Moxe npu6lusureJrHo Aa 6r4e onpeAeJreHa Macara Ha Fo-
pr{Boro mpF ga HocnreJi.s

m*r o mrurmo + 0,07 5(m. * fr ur*o)
Pesepnrr or Maca m*ne ycnoBue (4) e sa 4opa6orrn rrJrrr ropuBo, a cbrrlo

TaKa I{ 3a eBeIIryiIJrH}I AorIbnHETeJrHE ycropr.rreJrr.r KaM caMoJlera HocHTeJr (sa uo-
Jrr{Tar{e HJrH AocTHraHe Ha rapaHTEpaHa cKopocT 3a [ycKaHe Ha rrbpBaTa ycropu-
TeJrHa crelen).

I{enecro6pa3Hyrsr peA 3a pa3rrer e:
l OnpegencHe Ha onrl{MaJrxoro rrr{cJro M sa nrrloqBaHe Ha BTopara ycKopu-

TeJrHa creneH H orAersHe Ha rrbpBara orpa6ornna crerren ga BceKrr orAeJren r,apv-
anr. To cborBercrBa Ha cxopocrr.r or xr{[ep3ByKoBue Atrana3on. flpu rarun Bapv-
anr a6conrorHara Maca Ha KocMllrrecKEq o6err e MaKcHMaJrHa B paMKr{Te Ha Bb3-
MOXHOCTI,ITE HA HOCHTEJI'.

2. Pas.Ier Ha Macr,rre Ha ycKopxreJrlrr.rre creneHtr r{ roptrBoro ga caMoJrera Ho-
c[TeJI [pr.r 3aAaAeHa :lr'acd, Ha KocMrlrrecrr.r.n o6err, craprnpaHe Ha KocMr{rrecKrrt
MoAyn ld.aqvcra M:0,9 or HocI{TeJrnnpa6ora Ha rrbpBara ycKopnreJrHa crenerr Ao
onrl{MaJIHI{t xulep3ByKoB exr.rM. Sa4asaHara Maca Ha KocMuqecKnr o6err rp.r6-
sa Aa 6rAe rIo-MaJIKa nnu nafi-unoro paBHa Ha Maxcr{MaJrnara, otrpeAerena s r. I
3a BceKIr BaplIaHT. OSuxsoneno 3aAaBaHero Ha rro-MaJrKtr Macr e cBap3alro c ra6a-
pnrnr cro6paxeuu.a.

Pesylraru rr ri3BoAn

flpe4naranncr MeroA ga aHaJrn3 e rrpnJroxeH 3a orrpeAen.flrre
Bb3Mo)KHo crllTe H a cBpbrcp)moBu.s crp arerr{qecKr.r paty3naBarr SR- 7 1 . Bzcoqranara
na op6nrara e 200 km, craprupaHero Ha KocMr,rqecxtrs MoAyn or HoctrTeJrs craua
na 20 km rrpu rrucno M na noaera - 0,9. Ouruualuoro rrncJro M na nonera, rrpr
Koero craBa orAeJr.sne Ha nbpBara orpa6oruna crefren, gaBucv or tr3uoJr3BaHtrTe
ropltBa ga paKerHHTe ABtrnareJrr.r, or 6por Ha creflenure tr TrxHara rov6unaq[s.
Cauolerrr SR-71 HMa npFnqur.laaJrlavt pa3qernu Br3Moxuocrrr Aa tr3BeAe Ha op-
6ura cnernr{Te rIoJIe3Hu Macrl:

1. flpu rpr.rcreneHHa ycKoptrTenHa cncreMa Ha KocMntrecKtrs MoAyr, c reqno-
paxerHr,I ABr{rareJrr{, pa6orerqu Ha BoAopoA r{ KucnopoA, rrpr{TexaBarrln Aocrzrua-
Tsre KbM MoMerrra cnequt[uvnu r.rMnyncu Ha reurureJrnura cuna,f:4500 m/s, rrra-
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cara Ha. crrbrHtrKa Moxe Aa Aocrtrrne 1075 kg. flpuero e 3a Bc[rrKtr pa3qeru, ve
Macara Ha paKerHoro ropr{Bo e 80% or o6ulara Maca Ha BcrKa crerren (z*.:0,8).
Tosu noxagareJr 3a Hr.rBoro Ha rexnoJrortrtrTe, Marepr{aJrtrTe tr cbBbprueHcrBoro Ha
KoHcrpyKrlusra e AocrwHar npe3 60-re roAunn. OrrnrraanHoro qtrcro M na none-
Ta, [pr{ Koero ce olpeAeJrr nbpBara crerreH, e M:7.

2,flpn ABycrenenHa cxeMa r,r cbrrlure rroKa3areJrn ga rexHoJrortrquo HEBo oII-
rrrMaJrHoro qlrcJro M na norera,ilpn Koero ce orAers rrbpBara ererren, e M:l1,5, a
MaKcrrMzurHara v.aca Ha cnbrur,rra e 770 kg.

3. flpn H3rroJr3BaHe na paKerHrn ABtrrareJrrr c rBbpAo roptrBo 3a rpncretrenHa
cxeMa Marcr,rMalrrr4qr [o4e3eH ToBap, xofiro Moxe Aa 6rAe usseAeu r op6ura or
SR-71, e 65 kg. Ouruuannoro qtrcJro M ua norera, rrpu Koero ce orAers [apBara
orpa6ornna cre[eH, e M-7.

4. flpn rpr,rcrerreHHa cxeMa, B Ko-ffTo trbpBara grerreH pa6orn Ha rBbpAo roptr-
Bo, a ocraHaJrtrTe Ha reqno (nogopo4-rucnopog), orrrtrMarlnoro qIrcJIo M ga orAe-
Irsne Ha nbpBara crenen e M:4,5, a MaKcrrMaJrHEsr [ore3ex ToBap, rI3BexAaH B

op6ura, e 661 kg.
Or npune,qeHnre pa3qernu l^algnn e scno, rre or BcsKaKBa uIeAHa roqKa (auro-

qETeJrHo ri eKororu.rHa) uafi-uepcrrexTnBntr ca MoAynE c reqHopaKerrrtr ABurarenu,
padorerqn Ha BoAopoA rr KtrcJropoA. CrrqecrneH c.qbpxalq Qaxrop upt.I r.sx 3acer&
ca 3Haq[TeJrHrrre rpyA.rro crH, cBrp3 LHvt c:bc cbxp aHeHEero, 3ap exAaHero, ToTIJIEH -
Hara E3oJraqtrs Ha p$epBoaprrre 3a ropnBo E oxr{cJrureJl fa6apurure, nopaAu Huc-
Kara nJrnrEocr Ha reqnr{-fl BoAopoA, cbrrlo He ca 6roronpu.flTHl{ or aepoAEHaMurIHa
rJreAHa roqKa. Hanpuruep patMepnTe Ha KocMErrecICH MoAyJI 3a ctrGTHEK c Maoa
1075 kg ca cbtr3MepuMn c rrJroro Ha caMoJrera. B uparrunaraHa rpauclloprHure
onepaquu c eJreMeHTH Ha KocM[qecra TexHr,rra ca RSBecTnu n cryqail c ra6apnlnu
TOBapE, 3HaTIIIIT€IHO IIpOBI,IIIaBaIIIU paSMeptrTe Ha CaMOJI€THOTO T9JIO, HO TflXIIATa
Mncpts, e 6ura caMo rpaHcrloprHa. Axo ce Bb3nprleMar r,IAeure IIa KoHrlenqnflTa Ha

MaJrKrirre crrtTHuqu, To e qenecbo6paeno Aa ce orpalluqu rnulara Maca Ao 200 kg.
flpu rarnna ycnoBu.fl Macara u pa3MepI,ITe Ira KocMr{qecKLITe MoAynE c requopaKer-
HE ABErareJrU CA HarrbJrrro npIIeMJIHBE 3a OpbrrlecrB.sBaHe Ha cTapr oT caMoJIeT
HocrrreJr. Harpzrraep MoAyn ga 100 kg cnrrnur rro rpl{cre[eHHa cxeMa e c pa3Meptr-
Te Ha roHAoraraHa ABtrrareJI sa caMoJler SR-71 u e nafi-qelecto6pasno rofi Aa
6rAe nocraBeH MexAy ABara Beprr,rKalrntr cra1utusaropa HaA rtJroro Ha SR-71.

Pag.rerure rroKa3Bar, qe qpe3 onrxMl,r3rrpaHu KocMErrecKE MoAynu c AtsErare-
m,r, pa6orerql,I Ha retleH BoAopoA tr TeqeH KLIcnopoA n BtrcoKI{ crofinocru Ha efleqtr-

Quunna HMrryJrc, Morar Aa 6's4ar Ii3BexAaHtr MaIIKIT cnbrHl,Iqtr Aopu c [o-JIeKtr ca-
MoJrerrn or SR-71 (usnerna rvraca 63,5 t).

fa6apurure Ha KocMnrIecKI,I MoAyJr, cbcraBeH or ABa ycKopurens tr KocMuqec-
rn o6err c Maca 20-50 kg, upr.t raKI{Ba ycnoBn.f, ca cxoAHH c ra6aprlrgre Ha oKaq-
BaeMtr pa3epBoapu LrJril par.ern,,Bb3AJD(-[oBBpxHocr" E ycKopsBaHero HM Ao BE-

coKE Ao3ByKoBI{ cKopocrl{ He rlpeAcraBr.sBa rpo6leu 3a Hocurers.
Paspa6ornanero Ha raKvBa crrcreMn nrvra AsofiHo npunoxeHl'Ie - 3a MI{pHIl E

BoeHHr.r qeru. Bvecro MaJIbK crlbrHr{K, caMoJIerr,ITe c tr3JlerHa lr'acalaa( 30 t o6nr-
HoEeHo Morar Aa 6rAar I,I HocrrreJru Ha rlporr{BopaKerHrr E rIporrrBocrIGTHr,IKoB[
CI{CTEMI,I.

TexsororlrqHu npeAr{McrBa Ha cxeMara

flpoexrnpaHero Ha KocMIrrIecKE MoAyn 3a craprtrpaHe or
caMoJrer HocIrreJI Ha BlrcoKlr Ao3ByKoBrr cKopocrr{ (M:0,9) HMa roBa npeAtrMerBo,
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qe cb3AaBa orHocrrreJrHa He3aBECUMOCT Ha MOAyna OT HOCUTeT_S. TOna e raKa 3a-
rrloro orrrEMarrHr{Te pexEMrr 3a rrpeKparrBaHe Ha pa6orara Ha nbpBara ycKoptrTen-
Ira creneH n nefinoro orAer.sHe ce olpeAenrr caMo or rrapaMerprrre Ha ycKoplren-
Hl,rre crerreHr{ c paKerEtr ABHrarenr{. flpn onruuanHtr pexuMr o6rqara Maca Ha yc-
KOPHTEJIHETE CTCNEHI,I E MI,IHHMAJIHA I,I 3ATOBA TAKAB PEXtrM CE NPtrEMA 3A trPOCK-
THpOBbqeH no oTHorrreHxe Ha KocMrrqecK[r MoAyn.

Eqnncrnenoro ycnoBne, Koero o6nrpsna HocnreJrr r{ KocMrrqecKtrr MoAyJI, e
ycJloBuero o6qara Maca Ha KocMuqecKI,Ir MoAyn Aa rre npeBlrrrraBa B63Moxuara 3a
BCeKr.r caMoJrer BrHrrrEo oKarreHa Maca, Kosro rofi ycroprna go M:0,9. Tasn vaca
3a BCeKtr CaMOJrer HOCtrTeJT rrpeABapETeJrrro Moxe 4a 6tge otrpeAeneHa Karo pa3nr,r-
Ka MeXAy MaXCUMaJIHaTa II3JrerHa M.acaI.l cyMaTa or: Macara Ha npiltHus caMoJrer,
eKr{rraxa, npeABrrAerrtr.s p$epB (lo 5% or r{3JrerHara waca) u norpe6noro 3a cJry-
qac ropuBo (15-20 o/o or usrerHarh Maca ua nocurenr).

ornocurenRara He3dBucl{Mocr ce cbcror{ B ToBa, qe KbM Hocr,rTgr.s Morar Aa
6rgar no46pauu rlo.qxoAsIrln KocMr{qecKu MoAyJrrr, Konro sro6qe Morar 4a 6tgar
craHAaprn3r;taHra, rrpuMepHo sa KocMr.rqecru o6erru c Maca 25,50,75 kg.

Bropo rexr{oJrornqHq rrpeAuMcrBo e, qe BeAIIbx cb3AaAeH KocMr.rqecKl,IflT Mo-
Ayn Aa craprr{pa or rrocr{TeJr.s Ha Ao3yKoBtr cKopocrr{ (M:0,9), rofi voxe Aa crap-
Tilpar Ha cBpbx3ByKoBr{, aKo pa3Mepnre My He cbSAaBar aepoArrHaMrrqHrr upo6le-
MII Ha HOCr{TeJrr u rofi uoxe Aa AocrrrfHe cBpbx3ByKoBure cKopocru npu npr{eM-
JIITBE HATOBAPBAHNI,3A CAMNfl rrErO. fIO TAKbB HAtItrH MOXE C CAUH I,I C5III KOCME-
qecKl{ MoAyn Aa dloAar trsBexAaglr I{ cnbrHurlr{ c MarrKo tro-roJreMtr Macn vrn la ce
Bru.se Ha napaMerptrTe Ha op6urara nnr.
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Bringing to orbit of small
research satellites by the multistage
scheme from an airplane-carrier

Dimitar lordanov

(Summary)

Modern airplanes and level of rocket technics make it possi-
ble to bring to base around-the-earth orbit research satellites of mass which is up to
the requirements of the "small satellites" notion, according to the British Interplan-
etary Society concept, suggested at the Second International Astronaut Congress in
T,ondon, 1951 . The subject of the present paper is estimation of the potentialfies of
the airplane carrier - acceleration stages system. By using the classical method of
multistage space transport systems calculation and introduction of airplane-imposed
restrictions, the problem can be solved by the successive iterations rnethod. By the
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developed iterative rnathematical model, the potentialities of schemes of different
types ofairplanes and acceleration stages have been studied. Inthe paper, the'chief
factors have been evaluated and conclusi< ns have been drawn about the most ade-
quate versions and regimes of implementation of the idea through airplanes in batch
production.

This sort of technology has a number of advantages over the classical rocket
start, especially when referring to small satellites. Modern austronautics which is
getting more and more commercialized, demands the development of such non-con-
ventional schemes of space transport systems, which should find their own niche
among the rest. Their chief eeonomic advantage lies in their independence on start
complexes as well as on countries-monopolists in austronautics.
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