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HadvanbHbIN 3Tan pakeTHO-KOCMU4YeCKOoM
HayKn n TexHukmn (1926-1944)

Bnepevie 6 ykpaunckoil ucmopuoepaguu Kpamko u3n0i4ceH HAYANbHBIL IMAn pa3eumus
MUPOBOU PAKEeMHO-KOCMUYECKOU HAYKU U MEXHUKU C UX NpedbiCmopuell 8 XpOHON02U1eCKUX
PAMKAX, O4ePHEeHHbIX MPeMsi KA4esbiMu codbimusmu: cozoanue nopoxosvix pakem (XIII cm.);
paKem 6 COBPeMEHHOM NOHUMAHUU KAK AemamenbHblX annapamos, UCHOAb3YIOUUX 045
deudicenus peakmueHblil dghgpexm om ceoparoueco paboueeo mena — pakemnozo monauea (1926);
co30anue nepevix ynpasasemvix oarrucmuveckux paxem c K P (1942—1944). [lokazano, umo
na smane 1926— 1944 npouszowno ghopmuposanue cospemerno2o pakemocmpoenus. B pamkxax
NPeoNoNCeHHOU NepUoOU3AYUUYU NPOBEOCHA CUCMEMAMU3AUUS OCHOBHBIX (PAKMO08, PA30POCAHHBIX
8 DA3AUYHbIX U30AHUSX, BbINOAHEHO UX YMOUHeHUe, 66edeH 6 000pom psd MAA0U38eCMHbIX

cobbImuil U nepcoHanuil, euje HeOaeHo CMpPo2o 3ACceKPeeHHbIX.

Bo3HuUKHOBeHHNE pakeT KakK JeTaTellb-
HBIX ammapaTtoB, IepeMelIalonuxcs B
MPOCTPAHCTBE IO JCHCTBUEM pEaKTHUB-
HOI cuJibl (TSITW), BO3HUKAIOIIEH MpU MC-
TEYECHUH Ta30B OT CTOPAIOIIEro PaKeTHOTO
ToriiBa (pabodero Tema) M obOecrieurBa-
IOLLIEN MX IBMXXEHUE, JaTupyercs: 16 mapra
1926 1., KXorma aMepMKaHCKUN YYeHBId U
unxeHep P.lommapn BriepBbie OCYIIECTBUI
MycK Takoil paketbl — lommapa-1 ¢ xuu-
KOCTHBIM pakeTHbIM npurareieM (2KPJI)
(rrepBBIe paboTH 1Mo co3manuto 2KP/I Havan
B 1921 ). OHa nogHs1ack Ha BBICOTY 12,5 M
M TIpoJieTesia paccTosiHMEe 56 M OT MecTa
cTapTa, Haxosch B roJiete 2,5 ¢ [1-3].

B mocnenyroniue roasl oH paspaboTan
elle psi XUIKOCTHBIX pakeT, BBOIAS B HMX
3HAYUTEJIbHBIC YCOBEPIICHCTBOBAHMS. TaK,
ero pakera «lomgapa-3» oTiMyaiach OT CBO-
WX TIPEAIIECTBEHHUIT He TOJIKO pa3Mepamu,
HO M HaJIMYMEM B TOJIOBHOM €€ 4acTh Hay4d-
HOro 00opyaoBaHus (6apoMeTp, TEPMOMETP,
¢doTokamepa), a TakKKe THPOCKOITMUECKUX
pyJIeil s cTabuaM3aly B ToJieTe, ee yc-
TIEITHBIE TYCKU COCTOsUTCh B 1928—1929 .
Crenyromas pakera «logaapa-4», umest 1ju-
Hy 3 M u ctapToByto Maccy 21 k1, 30.12.1930 .
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MoJHsIIach Ha BbicoTy 600 M, Mpu 3TOM ee
MaKCHUMaJIbHasi CKOPOCTh B TIOJIETE COCTa-
Buita 800 xm/yac. 19.04.1932 r. cocrosuics
NEPBBIA YCIIEIIHBIM MYyCK €r0 pakeThbl C TU-
popyiasimu, a B mapte 1937 1. pakera «lom-
napn JI-b» gocturia BeIcOTH 2,8 KM. OH Xe
TEepBbIii OCcylecTBWI NoJieT pakeTol ¢ 2KP/I ¢
KapIaHHbIM roasecoM (1937) [3].

B EBpomne myck pakeT COOCTBEHHBIX
KOHCTPYKIIMI BIIEpBbI€ OCYIIIECTBUJIN: CO-
BETCKUI KOHCTpyKTOp B.A. ApTremMbeB —
pakeTbl Ha Oe3AbIMHOM ([IOJTOropsIIEeM)
nopoxe 3mapTa 1928 . uHeMeK1e UHXKEHe -
pbl P.TUIMHT — TBEpIOTOTITMBHOM paKeTh
13 mapta 1931 . (moset npomoskacs 11 ¢)
n W.Bunknep — xugkocTtHoit 14 mapta
1931 r. JInuHa paketsl U.BuHkiepa paB-
Hs1ach 60 ¢M, Becuia 5 KI, B TOM YMCIIE
ToranBo — 1,7 xr. OHa AOCTUIJIA BBICOTHI
okosno 100 m. 7 mag 1931 1. Ob1a ycren-
HO 3allylleHa XMIKOCTHas pakeTa, pa3pa-
ooranHast [.O6eptrom u P.HebGenem [13].
17 aBrycta 1933 . B CCCP Oputa 3a-
mymieHa paketa [MPO-09 wa tubpum-
HOM pPakKeTHOM TOIUIMBE KOHCTPYKIIUU
M.K. TuxoHpaBoBa [5], a25 HOsIOpsI — KU -
kocTtHas paketa MPO-10 KOHCTpyKLUMU
®.A. llannepa [4, 7].
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10. A. Xpamos

DTU nepBble pakeThbl (B COBPEMEHHOM
nounManuu) (1926—1933), HecMoTpsi Ha
HCBBICOKUC JICTHBIC XapaKTCPUCTHUKMH, HO-
KasbIBaJIn PCAJIbHOCTL HX ITPAKTUYCCKOIO
HNCITOJIb30BaHUI.

Mepuon no 1926 1., B Teuerue kotoporo (¢ X1 ct.)
PpaKeThl TPENMYIIIECTBEHHO CO3/IaBATMCh M UCTIONB30-
BINMCh KaK apTWUIEPUICKUE PEaKTUBHbBIC CHAPSIbI
(OoeBbIe paKeThl), CIEAyeT CUMTATh TPEABICTOPUECi
COBpeMeHHOro paketocTpoeHust [1]. IlepBoii Takoit
pakeToii Oblyia TOPOXOBasi, B KOTOPOIi TOPeHUE 3apsiia
(rmopoxa) co3maBajio peakKTUBHBINA 3(h(HEeKT (M3BECTEH
C IpEBHUX BpeMeH), obecrieunBaroiiuii mojet. MMeH-
HO u3obOpeteHue nopoxa B Kurae B XI ct. mpenonpe-
JIETWIIO TIOSIBJIEHUE pakeT. BriepBble UX MpUMEHWIN
kuTaiiupl B 1232 . nipu ocane [leknHa MOHronamu.
B ToMm xe XIII cT. pakeTsl ncnonb3oBanu B MHauu,
apabCKuX cTpaHax, TOTJA e O HUX CTAJIO U3BECTHO U
B EBpone, rne onu ¢ konua XIV ct. cranm ucmnonbs3o-
BaThbCsl B BOeHHBIX Liesisix (Mramusa, @panmmst). B Y-
parHe pakeThl IpuMeHIH B 1516 1. mox bearopomom.

B nepBoit nososuHe XVI CT. UTANbIHCKUI Ma-
temaTK 1 MexaHuk H.Taprambst (ok. 1499—1557)
B TpakTatax «HoBast Hayka» (1537) u «[1poGiembr u
pasnnuHble U300peTeHus» (1546) onucan TpaekTo-
PUIO IBUKEHUS CHAPSIIIOB, JOKA3aJl, YTO OHA KPUBO-
JIMHEHA M HanOOoJIbIIasT JTAJTbHOCTD ITOJIETa TOCTUTA-

€TCsl MPU HAKJIOHE CTBOJIA IMYILIKU MOMA YoM 45° K
TOPU30HTY, YeM TOJIOKMIT HAvyaJlo OaJITUCTUKE.

C konma XVIII ct. B EBporte ycumicst THTEpeC K
60eBbIM pakeTaM, U B Hauase XIX ct. 3nech co3natorcst
TIEPBbIC PAKETHBIE LIEHTPBI U PAKETHBIE 3aBOIBI.

B 1804—1805 rT. aHIIMITCKMIA yIeHBINM 1 M300pe-
tateab Y.KoHrpes (1772—1828) pa3pabortan 6oeBbie
PpakeThl ¢ JaTbHOCTHIO TosieTa 1,8 km. OH Takke mpes-
JIOXKWJI TIOMEILATh B TOJIOBHYIO YacTh PAKEThl B3PbIB-
yaToe BEIIeCTBO, 3aMEHUJ ee OyMaKHbIN KOpITyC Ha
METAJUTMIECKUI, TTOKa3asl BIUSIHUE CKOPOCTU UCTede-
HUSI Ta30B U3 PaKeThbl HA €€ CKOPOCThb, MOCTPOMI pa-
KETbI CO CTapTOBOU Maccoit 225 kr u 450 kr. B 1844 1.
aHrmmiickuii nrxernep Y.Iein (1797—1870) uzobpen
paKeTy, CTAOMIM3UPYIOLIYIO B IMOJIETE BPALICHUEM C
MTOMOIIIBIO COTIEJT C UCTEKAIOLIMMHU U3 HUX ra3amu [6].

Poccuiickuit yuyeHblit U m3o00peTaTeb
K.U. KoncrantunoB (1818—1871) paspabo-
Tal pakeThl C MJalbHOCTBIO Tmojeta 4—5 KM,
uccinenoBan  BAUsSHUE ((GOPMBI U KOHCTPYK-
UMM pakeTbl Ha ee Oa/NIMCTUKY, 3aJOXHWI Ha-
YUHBIE OCHOBBI pacueTa M MPOEKTUPOBAHUS
paket [9, 10]. A.J. 3acaako (1779—1837) — poc-
CUMCKUI apTUJIJIEPUCT U KOHCTPYKTOP, YpOXKEHell
VYkpauHbl, pa3paboTaq pakeTbl Tpex KaauOpoB,
TepBble MMyCKOBbIE CTAHKU JJISI 3aJIITOBOTO OTHS 6
pakeTaM#, TIPUCIIOCOOJICHUE Ui HaBelEeHUsS Ha

P. Tonnapn
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HAYAJIbHBIN STAM PAKETHO-KOCMUYECKOM TEXHUKW (1926-1944)

1eJb, OPTAaHU30BaJl KPYMHOCEPUITHOE MPOU3BOJIC-
TBO pakeT [11]. JIpyroii BbIxomel U3 YKpauHBbI,
H.U. Kwubanpumu (1853—1881) — peBomonmo-
Hep W U300peTraTesib, SIBISIETCS aBTOPOM TPOEKTa
IMOPOXOBOTO PAKETHOTO JBUTATENSl JIETATEIbHOTO
anmaparta (JIA) mist mojera B Kocmoce (1881 r,
omy6nukoBaH B 1918 1) [4, 12]. B 1893 r. mpoekT
JIA ¢ nBurarteseM Ha TBEPJAOM TOTUIMBE MPEIIOXUI
Hemeukuit urxerep ILTancBunar (1856—1934) [2].

3HauUTeIbHBIA BKJIaJ B MPAKTUUECKOE pake-
TOCTPOEHUE BHEC IIBEACKWI KOHCTPYKTOp B.YHTre
(1845—1915) [1]. B 1896 r. oH ocCylIeCTBUI IyCK
CKOHCTPYMPOBAHHOI MM pakeThl Ha Oe3IbIMHOM
nopoxe (B COCTaBJIEHUM PELENTyp TOPOXOB €My
moMoran A.HobGenb, KOTopblii TakKe BHavayie cyo-
cUaMpoBall ero pabotbl). OMHAKO BCKOPE B CBSI3U C
€ro HM3KMM KayecTBOM B.YHre or Hero oTkasaincs
Y CTaJl UCTOJIb30BaTh YepHbBI mopox. [1epBriil mpu-
MmeHsut (1896—1897) B pakerax coruia JlaBasst, obec-
MeYynBalOLMe MCTEUEHUE Ta30B CO CBEPX3BYKOBOIA
CKOPOCTBIO M cTabmiImM3anuio ux B mojere. B 1905 .
pa3paboTaj 60eBble PAKEeTbl, KOTOPbIE 3aIMyCKATUCh C
HaKJIOHHBIX HAMpPaBISIONINX W CTAOMIN3MPOBATIUCH
B roJieTe BpallieHrueM. HekoTopble U3 HUX ObLIN JJT1-
Hoit 2,34 M 1 Maccoii 364 Kk, Bkitovas 116 Kr mopoxa
n 58 Kr — B3pbIBUaTOro BeliecTBa. Koprychl pakeT
U3TOTaBIMBAN U3 cTaiu. [1pemioXunn ucrnonbp30BaTh
paKeThl B CTALIMOHAPHBIX, TIEPEIBUKHBIX 1 TIEPEHOC-
HBIX ITyCKOBBIX YCTAHOBKAX.

B 1894 . coznaHueM pakeTHbIX CHapsIIOB Havasl
3aHUMATBCSI POCCUMCKMII XMMUK U HU300peTaTeib
H.N. TuxomupoB (1859—1930) u B 1912 r. npewio-
KWJT TIPOEKT CHapsiga PeakKTUBHOTO NEHCTBUS Ha
0e3LIMHOM TOpoxe («CaMOABUXKYIIEHCST MUHbI»)
IUTSL cItydasi BOAbl U Bo3ayxa. Paspaboran perenty-
py MOJy4eHUsT Oe3IBIMHOTO TOPOXa M TEXHOJIOTHIO
WU3TOTOBIICHUST W3 HEro Imamiek, o0ecrevynBai-
IIMX JOCTATOYHOE BpEeMsl TOPEHUSI U CTaOWJIbHbIC
rmapameTpsl 3apsna. B 1921 © mns BHempeHust ero
el U u3oopeTeHUil B MockBe Oblla OpraHM30-
BaHa [lasommHamumueckass naGopartopus (1),
JNIMPEKTOPOM KOTOpoii oH Obl1 B 1921—1930 rr. Ee
NeSITeIbHOCTh COCPEOTOYMIACh Ha pa3paboTke pa-
KETHBIX CHapsiZIOB Ha CTaOWMJIBLHOM O€3IbIMHOM pa-
KETHOM TTOPOXe, TOTyYeHHBII B cepearHe 20-X TooB
XX ct. H.X. TuxomupoBsiM U B.A. ApTeMbeBbIM B
[1J1 u yyensimu MHCTUTYTa TIPUKIATHON XUMUK
(C.A. CepukoB u np.) [1].

B 1910 r paHiLy3cKUil WHXEHEp
P. Jlopan (1877—1933) uzob6pen npsiMoTod-
HOI BO3IYIIHO-PAKETHBIA IBUTATEb.

C navana 30-x rr. XX CT. B pa3HBIX
CTpaHaX Ha4YMHAIOT CO3JaBaTbCsAa O6H.[e-
CTBCHHBLIC, TOCYOAAPCTBCHHBLIC MW YaCTHLIC
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CTPYKTYPBI LTI pa3padOTKU pakeT U paKeT-
HBIX IBUTATEJICii, OPTaHU3YIOTCSI COOTBET-
CTBYIOIIME OOINECTBa, HAUYMHAIOT BBIXO-
JIATh HAYYHO-TEXHUYECKUE XKypHasbl. Tax,
B 20-X rr. 061K co3aaHbl OOILIECTBO U3yUe-
HUSI MEXTUTAaHETHBIX cooOieHuit (1924 r.,
CCCP), O0mecTBO MEXIUIAaHETHBIX CO00-
meHuit (1927 1., Iepmanus), Komurer mo
acrpoHaBtuke (1927 r, @pannus), Ame-
pUKaHcKoe pakeTHoe oouiectBo (1930).

Oco0eHHO aKTMBHO paKeTHasl TeXHHKa
pa3BuBajiach B IepMaHuM, KoTopas cTajia
muaepoM B aToit obmactu [13]. C 20-x rr.
PO HEMELKUX WHXKCHEPOB HAUMHAIOT WH-
TEHCHUBHO pa3pabaThIiBaTh paKeTHEHIC IBU-
ratean (M.Banbe, X.Bansrep, U.Bunkiep,
P.He6enb, B.Pumens, K.Pumenp u ap.).
B 1931 r K.Punmenr u P.HebGenb cosnmanu
KPJI, xoTophiii B ciemyloleM romy ObLI
HCIIBITAaH Ha SKCIIEPUMEHTAJIBHBIX PaKeTax.
Kak wm3BecTHO, mopaxeHue IepMaHum B
IlepBoit MupoBoii BoiiHe (1914—1918) 3a-
BepiIwioch nmoanucaHueMm B 1919 1. Bep-
CaJIbCKOrO0 MHUPHOTO JI0roBopa, IO KOTO-
pOMY OHa OrpaHMYMBajIach B pa3pabOTKe U
IIPOU3BOJCTBE BOOPYXKCHMI, B YAaCTHOCTH
CaMOJIETOB, TIOABOMHBIX JIOMOK U TaHKOB,
HO O 3apOoXalolieiicss pakeTHOW TeXHM-
ke peuyb He ma. I[Tostomy B 1930 . wuc-
CJIENOBaHMUSIMU PaKeT Hayadl 3aHUMAaThCs
B.JopHOeprep, oOpraHM30BaBIIMI Hayy-
HYIO TpYMITLy, B KOTOpyw Bxoawiu B. ¢oH
bpayn, B.lensmyt, [Ipertpyn, B. Punens,
A.Pynonsd, B.Tunb u ap., U co3naBIInid
SKCITIEPUMEHTAJIbHYI0 CTAHIIMIO IS MCCIIe-
JIOBaHUM XKUIKOCTHBIX PaKeT.

PaGoTe! B 061acT pakeTHOM TEXHUKU B
[epmaHny IPOBOAMINCH Ha PSIie PAKETHBIX
ITOJIUTOHOB, B YacTHOCTHU B KymMepcmopde,
rae B 1934 . co3naHa ucneiTatesabHas 1abo-
patopusi «BecT», B KOTOpOIi TTPOBOAMIIOCH
TeCTUPOBAHUE PEAKTUBHBIX JBUTATEJEH,
3aITyCKaIMCh HECATKM MCCIEIOBATeIbCKIX
00pa3IoB PeaKTUBHBIX CHAPSIOB, B YacT-
HOCTH pakeTa «Arperat-1» (A-1), KoTopas
JTOJKHA Oblla CTaOMIM3UPOBATLCS B TTOJIE-
Te, HO 3TOTo He nmpousonuio. B 1934 . zany-
1LIEHO BTOPYIO pakeTy A-2, U3TOTOBJIECHHYIO
B IBYX 3K3eMILsgpax. O0e pakeTsl BO BpeMs
BEPTUKAJIIPHOTO ITyCKa TOCTUIJIM BBICOTHI
1,5 km. B mae 1936 . reHepan Keccepaunr
u3man nmpukas o co3nanuu MccienoBaresb-
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10. A. Xpamos

Pakera «®ay-1»

CKOTO pakKeTHOTo HeHTpa IleHeMIoHZEe Ha
octpoBax B bantmiickoMm Mope, pyKOBO-
IUTeNsIMUA KoToporo ctanu B.JlopHGeprep
(aAMUHMCTpPAaTUBHBIN aupekTop) U B. ¢doH
BbpayH (TexHumyeckuii OTUpPEKTOp) — Bedy-
e HEMELKHE CTICITNATNCThI-PaKSTUNKHA.
B 1937 . 31ech ObUIO HAYaTO CO3MaHUE
ynpaBisgemMbix pakeT «®Pay-1» u «Day-2»
(A-4) n «Baccepdaib», UCTTOJIb3YeMBbIX IS
o0cTpesia eBporneicKruX ropogoB — AHTBEp-
neHa, bprocens, JIbexka, HO TJaBHBIM 00-
pa3oM JlonnoHa. «®ay-1» — ympaBisieMblit
JIeTaTeIbHBIN armapat, WiIn IepBasi 0oeBast
KpbllaTas pakera, KOHCTPYKTOpP KOTOpPOU
Hemerkui nuxernep PJlyccep (1899—1969).
(Maero KpblUIaToil pakeThl — OECHUIOTHOM,

aBTOMATUYECKHU YIIPaBISIEMON «JIeTalolei
60oMOBI», BEIIBUHYT B 1918 . P. Jlopan)
Macca «®@ay-1» cocrasisina 2200 Kr, B TOM
yucie nepeHocumor B3pbiBuatku — 700 KT,
anvHa — 7,5 M, CKOpOCTh B TIOJieTe —
600 xMm/4ac, maabHOCThL — OKOJo 370 KM,
BbIcoTa mojeta — 150—200 m. MMena GeH-
3MHOBBIN ITyJIBCUPYIOIINI BO3MYIIHO-pE-
aKTUBHBINM gBurareiab. Cucrema yIpabiie-
HUS COCTOSIJIa M3 TMPOCKOIA, MarHUTHOTO
KOMIIaca, aBTONMJIOTa ¥ BKJIIOYAIaCh ITOCIIE
craprta. 13 utoHs 1944 r. 3anyiieHo no JIoH-
JIoHy 15 paker «®ay-1», Bcero nx ObLIO U3-
rotosaeHo 30 000 [13].

«®ay-2», unu A-4 — mepBast yIpaBsi-
eMas bayTcTHIecKast JKMAKOCTHAsT pakeTa
(koHcTpykTOop — B. dboH bpayn) [14]. Ilep-
BYI0 A-4 cKoHCTpyupoBaHo B 1941 ., B utose
1942 1. U3rOTOBJIEHO WX MCCIEIOBaTE/Ib-
CKYI0 TIapTHIO U TIepedaHO Ha UCIIbITaHUEC,
3 OKTSIOPSI COCTOSUICSI TIEPBBIN YCITCIIHBIN
myck «®ay-2». Ha Heil ObLT ycTaHOBIIEH
KPI xonctpykuuu B.Tuns (1910—1943).
Ona umena nauHy 13,9 M, nuameTp KopIty-
ca — 1,6 M, Tary PP/] — oxoJo 26 T, Makcu-
MaJIbHYIO CKOPOCTh — 1,5 KM/C, TaIbHOCTh
nojieta — 320 KM, BeC B3PBIBUATKHA — OKOJIO

B. ¢on Bpayn

96

Crapr paketsl «@ay-2»

ISSN 0374-3896 Science and Science of Science, 2015, Ne 4
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T. ¢on Kapman V. Ilukepunr

1 1. Pakera «®ay-2» ObLIa BBEIHAIOIIIMCS
TeXHUYECKHUM IOCTMXKEHUEM, €€ CO3MaHue
CTajJo PHIBKOM B Pa3BUTUM PAKETHOM TeX-
HHUKH, a camMa OHa cTaja IIpoo0pa3oM COB-
PEMEHHBIX OaJUTMCTUYECKUX pakeT. Bcero
obi10 M3rotosieHo 12 000 paket «Day-2»,
u3 Hux cBbie 10 000 BbImylIeHO MO AHT-
auu, nociaeaHss no Jlonmony — 27 mapra
1945 . DddekTMBHOCT, MX COCTaBIsIIA
okoJ10 40% [13].

B 1941 . B. ¢don bpayn pazpabotan
MPOEKT MEXKOHTMHEHTAJIBHON Oajumc-
TUYECKOM pakKeThl ¢ JajJbHOCTBIO TOJIeTa
oko0J10 4500 kM. JIByXCTyneHUaTyIo Oaainc-
TUYecKyo pakety A9/A-10 M3roToBuIu B
nexkabpe 1944 r., saKciepuMeHTaIBHBIN ITyCK
ee cocrosuics 8 sHBapst 1945 1., uepe3 7 ¢
TocJie cTapTa OHa B3opBasiach. Bckope mpo-
M30IIIe]I e1lle OMH, MOCIeIHUNI, ITyCK paKe-
Tl A-9/A10, KOTOpBIi TakKe 3aBEPLIMIICS
HeygayHo. OHa J0oKHa ObUla HAHECTU yaap

Pakera «BAK-Kopnopan»
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o tepputopun CIIA. 5 mas 1945 . monu-
roH [leHeMIOHIE 3aHSIIA COBETCKHUE BOWIC-
Ka, TTOA3eMHBII paKeTHBI 3aBOI — aMepH-
kaHckue. [pyrmna HeMelKux pakeTYNKOB BO
rase ¢ B. ¢on bpayHowm u B.JlopH6eprepom
ellle paHbllle clagach B IVIEH aMepUKaHLIaM
U B JajbHelileM paboTraja B paKeTo-KOC-
mumyeckom Komrutekce CIIA [14].

IMocne mepBBIX cooOIIEeHUIT O pa3pa-
botke lepMaHMeil TPUHIIMTIMATTLHO HOBO-
ro opyxwust — pakeT «®ay-2» B CIIIA Obl1a
Hayarta IporpaMma co3iaHus yrpaisieMbIX
bamnctuyeckux paket [15]. Eme B 1938 .
B KamndbopHuiickoM TeXHOJOTMIeCKOM
nHetuTyTe B [lacameHe opranm3oBaHa Jla-
OopaTopusi peaKTMBHOTO TBUKEHMSI, KOTO-
pyto BosrnaBua T. ¢oH Kapman. B Heit Ha-
YyaJauch pa3pabOTKU PaAaKeTHbIX TEXHOJIOTUI,
B YaCTHOCTH, MOJIyYEHO CMECEBOE TBEPIOE
pakeTHOe TOIUTMBO. B 1944 1. B coTpymHu-
yectBe ¢ biopo OoempunacoB Apmuu, B
Jlaboparopuu co3naHa mepBasi OaUTUCTU-
yeckasi TBEpHOTOIUIMBHas pakera «IIpaii-
BUT», 3allyllleHHas B JeKaOpe TOro xe roua,
MpeaHa3Hayajach IS UCCIeI0BaTeIbCKUX
ueseii. Ha pakerax «IIpaiiBut» oTpadarbl-
BAJIMCh WX KOHCTPYKLNW, U3YyYAINCh OCO-
OEHHOCTH TIOJIETa.

B 310 Bpems u3 Benukobputanuu cra-
JIM TIOCTYIaThb OOJIOMKM HEMELKHUX pakeT
«@ay-2», KOTOpbIE M3YyYyaJucCh aMepHKaH-
CKMMU MHXXEHEepaMU TSI BOCIIPOM3BOICTBA.

Oxomo 100 Tpodeiinbix paker «Day-2»
6bu10 BbIBe3eHO B CLIA, roe mpu yyactun
HEMEIIKUX CITEeLMAIMCTOB JOBOJILHO OBICT-
PO yIanoch €€ BOCIIpOU3BeCTH, U yxke 10 Mast
1946 1. cocTOsUICS TIEPBBI YCHEIIHBIN ITYCK
«MDay-2» Ha aMepHMKaHCKOW 3emie. Pake-
THI 3aITyCKaJIMCh C IIeJbI0 cOOpa HaydHOI
U BOCHHOU MH(pOpMaInu, a TakxkKe JIJIsT UC-
CJIeIOBaHMSI BEPXHUX CJIOEB 3eMHOI aTMOC-
depnl (10 ceHTsI0pst 1952 1. ocyllecTBIeHO
64 3anycka). OmHAKO BCKOpPE CTaJlo SICHO,
yTo Tpo(eiiHpie «PDay-2» yxke YCTYIamT
pa3pabaTbIBacMbIM COOCTBCHHBIM aMepH-
KaHCKUM pakeTaM W He YIOBJIETBOPSIOT
TpeOOBaHUSIM YUEHBIX U BOeHHBIX. [103TO-
My ITOCJIe 3aBEepIIeHUST IKCIIEPMMEHTOB Ha
paketax «[IpaiiBut» JlabopaTopusi peak-
TUBHOTO NBWXXCHUS MPUCTYIIMJIA K CO3Ia-
HUIO 60JIee COBEPIICHHBIX 0aITUCTIIECKIX
KUIKOCTHBIX pakeT, B 4yacTHocTu «BAK-
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Kopnopan» (koHctpykrop Y.[lukepuHr),
YCHOEIIHBIM ITYCK KOTOPON COCTOSUICS YXKe
30 okTsi06pst 1945 1. B KOHCTPYKIIMU pakeThl
«BAK-Kopnopan» HocoBas 4acTh ObL1a OT-
nessieMast, aBTOMaTHIECKM OTCTpeIMBajlach
rocJjie mpeKpaiieHus paboThl ABUTATENS] U
MSITKO CITycKajach Ha Iapalore Ha 3eMJTIO.
Ee mmnmuHapnaecKuii KOpIyc UMeNl JINHY
4,39 m, muametp — 30,5 cM, cTapTOBast Macca
paBHsiiach 302 kr, Macca ToruiuBa — 181 KT,
rosie3Horo rpysa — 11 kr, Tara — 6,67 kH.
3amnyck MpoM3BOAWICS U3 IIAXThI.

B CCCP Bnavayie mpennoureHue oTaa-
BaJIOCh CO3MAHMIO PEAKTUBHBIX CHapPSIOB
JUTsE peakTUBHOM apTiutepun [ 16—18]. Tep-
BOM 31€Ch TOCYIapCTBEHHOU CTPYKTYpOW B
00J1aCTU pakeTHOM TeXHUKM Obu1a [azonuHa-
muyeckast nadopatopust (I'JIJT), cozmaHHas
B Mockge 1 mapta 1921 1. mpu BOEHHOM Be-
nmoMmcTBe (B 1925 1. mepeBeneHa B JIeHUHTrpanm,
B 1928 1. mproOpesa 310 Ha3BaHUe).

B 1929-1933 . B TIJJI pabdoran
B.I1. Iymuko — BblgaronIuiicss KOHCTPYK-
Top MHorux coBetckux 2KPJI, roe pa3pabo-
Tanx B 1930—1931 rr. mepBbIe COBETCKME K-
cnepuMeHTanbHble 2KPJI (Tak Ha3biBaeMble
OIBITHBIE paKeTHBIe MOTOpHl, wiu OPM, B
1931—-1932 rr. npoBeaeHsbl ux mycku (100) ¢
MMPUMEHEHNEM HU3KOKUITAIINX W BBICOKO-
KUTSIIMX TOIUIMB, YTO TIPUBEJIO K CO3AaHUIO
OPM-1 u OMP-52 ¢ Taroii okono 3000 H.
3mech ke OH padoTa Haa PaKeTHBIMM TOII-
JuBaMuM U coBepuieHcTBoBaHueM 2KPII,
CKOHCTPYMPOBAJI TIEPBBIN 3JIEKTPOTEPMU-
YEeCKUI paKeTHBIN IBUTATEIb, a TAKXKe P
JKUIKOCTHBIX PaKeT — pPEeaKTUBHBIX JieTa-
TeJbHBIX arnmnapaTtoB PJIA ¢ BbIcOTOI MOab-
eMa 2—4 xm [16].

B 1931 . 8 Mockse n JIeHuHTpaze, mo3-
nHee B baky, Tudaucu, XapbKoBe U Ipyrux
ropoaax CCCP opranusyioTtcs [pyrnmnsl usy-
yeHust peaktuBHoro asvxeHus (I'MPI). B
YacTHOCTU, B uione 1932 . HayaJTbHUKOM
MocI'MPla nasnauen C.I1.Kopones, 1of
PYKOBOACTBOM KOTOPOTO 1 OBUIM OCYIIECT-
BJIEHBI 3aITyCKM Ha3BaHHBIX BBIIIE TEPBBIX
COBETCKMX PaKeT.

21 cents106psa 1933 . B MockBe Ha 6ase
I'IJ u MocI'MMPJIl co3man PeakTuBHBII
Hay4YHO-MCCICIOBATEIbCKUI HUHCTUTYT
(PHWU), nHayalbHUKOM KOTOPOTO Ha3Ha-
yunun W.T. KneliMeHOBa, ero 3aMecTUTE-
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nem — C.I1. Koponesa. B PHUU pa3spaba-
TBIBAJINCH TCOPETUUECKNE W ITPAKTUICCKIE
BOIIPOCHI OCHOBHBIX HAIlpaBJICHWI paKeT-
Hoit Texuuku: co3nanue KPI (B.I1. Dnym-
ko, M.K. TuxoHpaBOB), KpbLIaThIX pPakeT
n paketHbix amnmnapatoB (C.I1. Kopones),
ycToiunBoCTh TtoJieTa pakeT (b.B. Paymen-
0ax), pa3paboTKa M YCOBEPIIEHCTBOBAaHUE
PEaKTUBHBIX CHAPSIIOB 1 ITYCKOBBIX YCTAaHO-
Bok (I.9. Jlanremak) u ap. 3aecs C.I1. Ko-
poJieB pa3paboTai psii IPOEKTOB JIeTaTe b~
HBIX allapaToB, B YaCTHOCTU paKeToIIaHepa
Pr-318 u kpoinaroii pakeTsl 212 ¢ 2KP/I (1c-
neITeiBasiack B 1939 1) [19]. B PHUU mipo-
Jnomxanuch U pabotsl B.I1. Diymiko, mpo-
BoauMbie UM B I'J1JI, B yacTHOCTU B HOSIOpe
1936 T. cOCTOSTMCH CTEHIOBBIE MCITBITAHMS
KPJI taroit no 175 Kr ajs pakeroruiaHepa
PIT-318 u kpeutaroii paketsl Koposesa [16].
IlepBuiit moner PIT-318 ¢ paborarommm
XKPII ocymectsien 28.02.1940.

Ha ocHoBe paboT, BbIMOJHEHHBIX €l1le B
U1, B PHUUA B 1938—1939 rr. 6bUTH yCO-
BEpLIEHCTBOBAHbl PEAKTHMBHBIC CHApSIIbI
PC-82 u PC-132 u mycKoBble YCTaHOBKU
(ITY) x aum (B.A. AprempeB, N.T. Kireitme-
HoB, I.0O. Jlanremak, FKO.A. TTobegoHocleB,
N.N. TBait u ap.). B 1940 1. Hayasioch npou3s-
BOJICTBO MX JIOpaOOTaHHBIX BapUaHTOB. B Te
ke roabl PHMUUW coBMecTHO ¢ MpOMBILILIEH-
HOCTBIO CO3MaJl HECKOJIBKO JIECSITKOB TUIIOB
CHCTEM <«ITyCKOBasl yYCTaHOBKA — paKeTa»,
cpenn KOTOphIX n3BecTHBIe «Katomm». Tak,
TPYIIIION KOHCTPYKTOpOB MHcTUTyTa M0
pykoBoncteoM M.M. IBasg B 1939—1941 .
paspaboraHa Ha 0a3e Ipy30BOr0 aBTOMO-
omras 3UC-6 camoxomHasi MHOrosapsiaHast
ITY mna PC-132 (BM-13) — nepBeie «Ka-
TIomw». Co3maHue ee cepuifHoro obpasia
3aBepiieHo B aBrycte 1941 . B CKb 3aBo-
na «Kommpeccop» (MockBa), ¢ UIOHSI OHO
CTajJi0 TOJIOBHBIM IO COBEPILEHCTBOBAHUIO
M CO3JIaHNI0 HOBBLIX TUITOB «Karttomn» (ryiaB-
HbIi KoHCcTpykTop B.I1. Bapmun). Ipynma
IO0.A. Tlo6emonocueBa 8 PHUWM mpomod-
XKUTa paboThl IO  COBEPIICHCTBOBAHMIO
PC. NMeHHO 3TO HampaBiieHUE paKeTHOMN
TeXHUKU — CO3JaHUE PEaKTUBHBIX CHapsI-
JIOB Ha TBepaoM ToriuBe — Ob10 B CCCP
MpUOPUTETHBIM. OO 3TOM CBUACTEILCTBYIOT
pe3yJIBTaThl 00CYKIEHHST 3TOr0 BOIIpoca Ha
HayuynoMm cosete Hapkomara GoemnpumnacoB
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B.II. [nymko C.II. Kopousie
CCCP B asrycre 1939 r, rae peuieHo ObUIO
dopcupoBath Te pabOThI, KOTOpbIe OYyIyT
JaBaTh ObICTpyIO oTmady. CoBeTckas peak-
TUBHAsI apTUJUIEPUsl BHECIa BaXKHBIN BKJIaf
B nooeny CCCP B Benukoit OteuecTBeHHOI
BoiiHe (1941—1945).

OmHako 11eJ1Ieco00pa3HOCTh CO3MaHUS
0O0JIBLION 0ATMCTUYECKOI PaKEeThl ¢ MOIILI-
HeiM KPI ¢ yyeToM (pUHAHCOBO-3KOHO-
MMYECKUX BO3MOXHOCTE! CTpaHbl TOXE HE
uckiaouanach. B aBrycre 1938 . mpu [as-
HOM apTWIICPUICKOM YIIPaBICHUHU Opra-
Husyercs Kb-7 mis pa3paboTku Ga/LTuCTu-
YECKMX PaKeT Ha KUCIOPOAHO-CITUPTOBOM
TOIUTMBE. BBUIO M3roTOBIEHO M MCITBITAHO
HECKOJIbKO MX TUMOB, OTHAKO TAKTUKO-TEeX~-
HUYECKHUE XapaKTEePUCTUKM OKa3aJIuCh SIBHO
HEIOCTaTOUHBIMU, TTO3TOMY PEIICHO OBLIO
MPONOJ/IKUTh WX HAydYHBIE HCCIICHOBAaHMUSI.
B 1935 & yBunena ceet kHura I.9. Jlanrema-
ka u B.II. Tnymko «PakeTsl, UX yCTpOMCTBO
u npumeHeHue» [20], oboOLIAOLIAST OTBIT
KOHCTPYUPOBAHUS KUIKOCTHBIX U TBEPIO-

PeakTuBHas cHucTeMa 32JIIOBOTO OTHS
BbM-13 «Karwoma»

ISSN 0374-3896 Hayka Ta HayKo3HaBCTBO, 2015, Ne 4

FO.A. T1obenonocuen N.N. Teaii
TOIUTMBHBIX paKeT W OIpeAe/IMBIIAsI Tepc-
MMEKTUBEI X IIPUMEHEHUS, BBIXOOWIN TaK-
JKe HayJHBIe XXypHaTbl «PakeTHast TeXHUKa»
u «PakeTHOe NBUXKEHME».

B Hos16pe 1934 . B XapbKOBCKOM aBU-
allMOHHOM WHCTUTYTE OBlIa OpPTraHU30Ba-
Ha peakTHMBHas TpyIlla, KOTopas Hadaia
M3y4aTh TBEPIOTOIIMBHEIC PaKeTHl U IIPO-
MaraHINpOBaTh WIEW PEaKTUBHOTO IIBU-
xkeHusi. Ho mo ¢uHAHCOBBIM TpUUYMHAM
B ampesie 1935 . oHa ocTtaHOBUJIA PadOTY.
B HOs16pe 1937 . Havascs BTOPOI 3Tall ee
JIeSITeIBHOCTU, KOTIa €€ BO3IVIABUJI aKaje-
Mk AH YCCP I.®. IIpockypa. B Teuenne
TpeX JIeT ObUTIO CO3IaHO BEePTUKAIBHOE ITyC-
KOBO€ YCTPOMCTBO, UCHBITATEJIbHBINA CTEHI
IJISI TIPOBEPKU PEAKTUBHOM TATU, YCTPOMC-
TBO IS NI3TOTOBJICHUS ITOPOXOBBIX IIAIIICK.
B xoH11e KoH110B, 19 ceHTS0ps 1940 T. BO3ITE
c. Yepkacckas JlozoBas mom XapbKOBOM
OCYILECTBJIEH TIEPBbIA YCHEUIHbIA MYCK
TMOPOXOBOI PaKeThbl COOCTBEHHOTO IPOMU3-
BoacTBa. Ha 1941 r. miaHMpoBaaoCh MOCT-
poeHure OOJIBIIOi cTpaTochepHOM paKeTh,
Ho Bemmkas OTedecTBeHHAsI BOiTHA TIpepBa-
Jla aKTUBHYIO JESITEeJIbHOCTh XapbKOBCKOM
peakTUBHOM rpynmsl [21].

B 1941 r. nonpasneneHue mo pa3pador-
ke 2KPJI PeakTuBHOro HayYHO-MCCIEIO-
BaTeJIbCKOTO WHCTUTYTA PEOPTaHM3YETCS
B Ocoboe KOHCTPYKTOPCKOE OHpo, KO-
Topoe ¢ 1945 r. crneumanusyeTcs Ha pas-
padotke mowHbix KP/. B 1948—1953 rr.
3MeCh OBUIM CO3MaHbl MEpPBbIE COBETCKUE
KPJI 60nb110#i TATU — KUCIOPOIHO-CITUP-
toBele aBurareau P-100, PI-101 u P/-
103. Pa3paboTkoll 1 paKeTHBIX IBUTATEJICH
zaHuMmanuch Takke Kb C.A. Kocbepra

99



10. A. Xpamos

(c 1941 . — rmaBHBIA KOHCTPYKTOp) M
KB A.M. Hcaesa (c 1944 . — rmnaBHBII
KOHCTPYKTOD).

IlepBbie cOBETCKUE PaKETHBIE CaMoJie-
161 BU co3mansr B 1942 . B Kb B.®. bon-
XOBUTUHOBA KOHCTpykTopamu A.f. be-
pe3HskoMm u A.M. HMcaeBbiM ¢ nBurate-
JeM, paspaboranHbiM B PHUU  (KPI
J-1-A-1100). IMepBblit ucTIbITaTeNBHBIN TTIO-
JIET Ha MEePBOM OIBITHOM 2K3eMIuisipe bU-1
BBIMOJIHUJ JIeTYMK-ucTibiTaTens [LA. bax-
YUBAHIKU (CAeIyeT 3aMETUTh, YTO MEPBbIM
MOJIET PAKEeTHOIO caMoJjieTa COCTOSUICS B
Iepmanuu 20.06.1939 ., nepBblii 60€BOI BbI-
qetr —tamxxe 14.05.1944).B1944r.na b 6611
ycTaHOBJIeH aBuraresib PI-1 KoHCTpyKLMU
A.M. Hcaea. Bcero ObIIO H3rOTOBJICHO
9 BU, HO 60eBOro NMPUMEHEHUSI OHU HE T10-
nyarid. B 1941—46 rr. mmon pyKOBOACTBOM
B.I1. Iymiko pazpadotanu 2KPJI ¢ xumuuec-
kuM 3axkuranueM PJII-1X3, KOTophIil, Kak 1
PII-1, cTan mepBbIM COBETCKUM CEpUUHBIM
KPI. PakerHble ABUraTeJu MCIIOJIb30BA-
JIUCh U JJI YCKOPEHMSI TIPU B3JIeTe caMoJieTa
C LIEJIBIO COKPAILICHUS IJTMHBI IIpo0eTa.

IMono6HO ameprKaHIaM pakeThl «Day-2»
W OMBIT 10 WX CO3NAHUIO PEIIMI HUCIIOJb-
3oBaTh U CCCP, nocnaBumumii B [epmanuio
yKe B arnpese 1945 . rpynny crieluaincToB
IJIST OOHApYXeHUsI caMOil pakeTbl (WU ee
JyacTeil) M MOJyYeHUs] TEXHUYECKOM ITOKY-
MEHTaIlMM Ha Hee, M3yYeHUs ¢ KOHCTPYK-
LINY, TEXHOJOTUU W3TOTOBJICHUSA W Ap. M3
VIOMSTHYTBIX BBIIIIE PaKeTIYMKOB B TPYII-
ny Bouutu C.I1. Kopones, B.Il. Inymiko,
I0.A. Tlo6enoHocueB, M.K. TuxoHpaBoB,
A.M. HUcaes u B.I1. bapmun. B pesynsrate
ObUIa coOpaHa mHGpoOpMalLMg TTo obpaslnam
paketsl «Day-2», KOTopasi 1ajia BO3MOXHOCTh
BOCCTaHOBUTH OCHOBHYIO TEXHUYECKYIO JOKY-
MEHTALIMIO Ha caMy PaKeTy M HayaTb PabOThI
10 €€ BOCITPOU3BEIECHUIO C MCITOJIb30BaHUEM
OTE€UYECTBEHHBIX MATEPUAIOB M TEXHOJIOTHUI,
KOTOpBIC 3aBEPIIJIMCH CO3MaHUEM KOITIHN
pakeTsl «Pay-2» — 60eBOIt KUIKOCTHOI OasI-
JINCTUYECKOU pakeThl P-1.

OpHako MMpoOKOMAacIITabHbIe PadOThI
B obnactu paketHoit TexHuku B CCCP Ha-
YJaJIMCh TOJIBKO TOCJIe 3aBeplieHus Bemu-
Koit OTe4eCTBEHHOI BOMHEI.

CiegyeT OTMETUTh, YTO HE TOJIEKO BOM-
Ha 3aTOpMO3WJia Pa3BUTHE COBETCKOU paKeT-
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HOI TeXHUKU, HO U CTAJIMHCKUE PEIPecCum
1937—1938 rr, Korma BemylIne KOHCTPYK-
TOPBl U OPraHU3aTOPBI PAKETOCTPOCHMUS
C.I1. Kopones, B.I1. Inymko, N.T. Kneitme-
HoB, I.D. Jlanremak, b.B. Paymen6ax u ap.
ObLIM apecTOBaHbl, YaCTh pacCTpesissHa, OC-
TaJbHbIE OTJIYYEHBI OT HOPMAaJIbHOTO TBOP-
YeCKOTO TIpoliecca, paboTasi B «IapariKax»
HKB/. B 1937 1. apecToBaH M paccTpeisiH
M.H. TyxaueBcKuUii — TAJIAHTJIUBbBIA BOEHO-
HavyaJIbHWK, Mapliajl, MepBblii 3aMeCTUTETh
HapkoMa 000pOHbBI, MHOTOE CIeTaBIINI 1T
paszButust pakeTHoii Texuuku B CCCP.

PakerHast TexHuka pa3pabaTbIBaach Tak-
ke B Utanuu, roe ILKpokko coBMecTHO ¢ ap.
nocTpow B 1927—1928 IT. TBEpIOTOIIMBHEIC
pakeTbl U MpoBea Mx ucneitaHus, B 1930 r
paspadoTtan 2KPJI Ha 4eThIpeXOKHUCH a30Ta U
OeH3uHe, B nocieayomue roabl — psia 2KPII,
paboTaronmx Ha OTHOKOMITOHEHTHOM TOII-
JIVBE, B T.4. JUIsI CO3MAHUSI TSITY MO BOIOM [1].

Hapsiny ¢ pa3paboTkoil MpaKTUIecKux
BOIIPOCOB PAKETOCTPOECHUSI BEIUCh U TEO-
peTUYeCKHe WCCICAOBaHUsI, B YaCTHOCTH
paccMaTpuBaINCh TPOEKTHI KOCMMUYECKHMX
JIeTaTeJIbHbIX — ammapaTroB, OpOUTaIbHBIX
CTaHIIN, TOJICTOB Ha JIyHY, MeXXIIITaHeTHBIX
coobueHuit u ap. O60CcHOBaHHWE BO3MOX-
HOCTH TIOJIETOB B KOCMOC C TIOMOIIIbIO paKeT
Jlajl BbIIAIOUIMICSA POCCUMCKUN YYEHBIA U
un3obpetarenb K.O. Luonkockuii (1857—
1935) [22]. B cBoeii (pyHmamMeHTaIBHON pa-
6ote «MccnemoBaHne MUPOBBIX ITPOCTPAHCTB
peakTUBHBIMM TipuOopamu» (1903) [23],
a TaKKe B ITOCNIEAYIONINX OH HOKa3all pe-
aJTbHOCTb TEXHUYECKOTO OCYIIECTBICHUS
KOCMUYECKHUX I10JIETOB, 3aJI0XUB OCHOBBI
TEOPUU PEaKTUBHOTO IBIDKCHUSI, PAKETHBIX
JKUIKOCTHBIX nBurateneit (1911—1914) [24],
TEOpUU MHOTOCTYIIEHYAThIX pakeT (1926—
1929) [25], BbLABMHYB psiA UAeil B obnactu
PaKeTOCTPOEHUSI, YTO TO3BOJISIET €ro CUu-
TaTh OMHUM U3 OCHOBOIIOJIOXXKHUKOB TEOpe-
THYECKO KOCMOHaBTUKHU [26]. TlpuBemem
JIBa OTPBIBKA U3 ero counHeHus «Kocmuuec-
KUe pakeTHBIE ITOe3/1a», T. €. 0 MHOTOCTYTICH-
YaToOu KOCMUYECKOU paKeTe.

«1. Tlog pakeTHBIM TOE3I0M $ IOJApa3yMeBalo
COCIMHCHUEC HECKOJBbKNX OIMHAKOBBIX PCAKTMBHBIX
MpUOOPOB, ABUTAIOLIMXCS CHayasa o 10pore, moTom B
BO3yXe, MOTOM B IyCTOTe BHEe aTMOcdepbl, HAKOHEI,
Fﬂ.C-Hl/I6yZlb MEXY IMJIaHETaMU WX COJTHLIAMU.
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2. Ho TobKO 9acTh 3TOTO 1Moe3/1a YHOCUTCS B He-
6ecHOe TIPOCTPAHCTBO, OCTATbHBIE, HE UMeST JOCTATOU-
HOIT CKOPOCTH, BO3BPAIIAIOTCS Ha 3eMITIO.

3. OIMHOKOI pakeTe, YTOOBI JOCTUTHYTh KOCMU-
YEeCcKOI CKOPOCTH, HAaAo JAeNaTh OOJIBbILION 3amac ro-
proyero. Tak, Wi JOCTUXKEHUS TIEPBOM KOCMUUYECKOM
CKOPOCTH, T. €. 8 KUJIO [METPOB]| B CEKYH]1y, BEC TOPIO-
4ero O0JDKEH ObITh Mo KpaliHelt Mepe B 4 pa3a GoJiblie
Beca PaKeTbl CO BCEM €€ OCTaJbHBIM COJEepPXKaHUEM.
DTO 3aTpyAHSIET YCTPOUCTBO PEaKTUBHBIX MPUOOPOB.
[Moesn e maeT BO3MOKHOCTb MJIM TOCTUTATh OOJIBIINX
KOCMUYECKUX CKOPOCTEl, WJIN OTPAaHUYUTHCST CPABHU-
TEJIbHO HeOOJIBIIIMM 3aTIacOM COCTaBHBIX YaCTeii B3pbI-
BaHus» [25, c. 217].

«18. Kor;[a TEPEAHAA paKeTa IMOYTHU COXKKET CBOC
TOPIOYEE, OHa OTUECIUIACTCA OT YETBIPEX 3adHMX. Civit
MPOJOJIKAIOT IBUTAThCS € pa3dera (1o MHEPLIMK), Tiepe-
JIHSS 2KE YXOOUT OT 3aIHUX BCJICACTBUE ITPOAOJIKAIOIIC-
TOCs1, XOTsI M OCTa0JIEHHOTO B3pbIBaHUSI. YIIPABISIOLINIA
€10 HamnpapJIsieT €€ B CTOPOHY M OHa IMOHEMHOTY CITyC-
KaeTcs Ha 3CMJ'HO, HE Melas ABMKEHUIO OCTaBLIMXCS
CLICIIJICHHBIMU YETBIPEX PAKET.

KOl"Ila IIYyTh OYUILECH, HAYUHAECT CBOC B3PbIBAHUEC
BTOpas pakera (tenepb rnepenHss). C Heil mpoucxo-
IIUT TO Ke, YTO M C TIepBOil: OHA OTIEIISeTCsT OT 3a-
JHHUX TPEX U CHayvaia o0OroHser nX, HO IMOTOM, HE UMEs
I[OCTaTO‘IHOﬁ CKOPOCTHU, ITOHEBOJIC BO3BpaIIa€TCsA Ha
TUTAHETY.

Tax ke u Bce Apyrue pakeTbl, KpOMe MOCIeIHE.
OHa He TOJIbKO BBIXOIUT 3a MPEOC/IbI aTMocd)epr, HO
u le/IOGpCTaCT KOCMHYECKYIO CKOPOCTD. BCJ'IGHCTBI/IS
9TOro OHa WJIN KPYXKHUTCA OKOJIO 3CMHI/I, KakK €€ CIIyT-
HUK, WM YJIETACT JaJIC€ — K IJIAHECTaM M 1aXXE UHBIM
conHLam» [25, c. 238].

Bcenen 3a K.E. LlmonkoBckuM K ujee
KOCMMUYeCcKOW pakeTsl mpuien B 1909
u Plogmapa. B 1919 . B pabote «Meton
JMOCTUXKEHUS KCTPEMAJIbHBIX BbICOT» OH
000CHOBAJl BO3MOXHOCTb peaju3aliui ero
C TIOMOIIIBIO PaKEeThl HA XMMUYECKOM TOII-
JIUBE U JaJl OCHOBHBIE MPUHLIMIIBI €€ KOHC-
TPYKUUU U paboThI [23].

Crout 3aMeTUTh, 4yTo B 1865 1. aHIMii-
cknii m3ooperarb D.bokcep (1822—1898),
yayuinasi paketbl Y.KoHrpeBa, pazmecTu
ero JBe pakeTbl B OJHOI TpyOKe oaHa 3a
JIpyroii, MPUiasl TeM caMbIM MPaKTUYECKU
K M€ COCTABHOM PaKETHI.

Psin BaxkHBIX pa®OT 11O TEOPUU PEAKTUB-
HOTO JBMIKEHMSI M MEXIIJITAHETHBIX Mepesie-
TOB OIyOJIMKOBaJ (hpaHIly3CKUI YUEHBIN 1
snetunk P.OHo-IlensTpu (1881—1957) [27].
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OH BBIMOJHUII pacuyeThl HanboJiee BHITOMI-
HBIX TPACGKTOPHUI ToJIeTa KOCMUYECKOTO
amrapara M MepBBIA TPUMEHUI CIIeIIHaThb-
HYIO TEOPUIO OTHOCUTEJIbHOCTU K TEOPUU
IBIDKCHUSI PaKEeThl CO CKOPOCTBHIO, OJIM3-
Koit K ckopocTu cBeTa (1912) [1]. Paccmort-
peJl YCIOBUSI MEXIUJITAaHETHBIX COOOIIEeHUM
U X 3HaUYC€HHUE, BOIIPOCH TPOCKTUPOBAHUS
OpOUT, UCTIOTb30BAaHNE aTOMHOI SHEPTUH
B pakerax. ABTop KHuru «MccienoBaHue
BEPXHUX CJI0EB aTMOCMEPhI U BO3MOXKHOCTh
MEXIIJTaHeTHBIX coobmeHmit» (1928)
1 00001IaloIIero Tpyda «ACTpOHAaBTUKa»
(1930) [27].

HeobOxoagumo oTMeTuTh Takxke pabo-
Tbl aBcTpuiickoro yudeHoro I.don Ilupke
(1880—1966), oTHOCsIIMECS K TEOPUH TIO-
jera pakeThl, 3(G(GEKTUBHOCTU PAaKETHBIX
JIBUTATeJIel, SHepro3arparaM IpH II0JIETe B
KocMoce, opouTanbHoit ctaHuuu. B 1920 .
MpOBeJ pacyeTbl OpPOUT MCKYCCTBEHHBIX
CITyTHUKOB 3eMJIM, CIYCK C HUX KOCMU-
YecKOro armmapara M BO3BpallleHMe ero Ha
3emmo, B 1928—1929 rr. paccuutan Tpa-
ekTopuio mosieta K Benepe, B 1928 1. mo-
Kazajl, 4TO WCIIOJb30BaHWE OpPOMTAIIBHOMN
CTaHIINU SIBJISICTCST HEOOXOOWMBIM YCIIOBU-
eM IS MEXIUIAaHETHBIX IepesieToB (uaeio
KOCMMYECKOM CTAaHIIMK BLIIBMHYMI B 1895 .
K.9. Iuonkosckuit, B 1923 1. ee pa3Bui
I.O6epT).

B 1923 1. yBuzena cBeT hyHIaMEHTAaJb-
HasT pab0oTa HEMEIIKOTO YIeHOTO 1 MHXKEHEe-
pa pymbIHCKoro npoucxoxaeHust I.Ob6epra
(1894—1989) [28] B obacTu TeopuM moJiera
pakeT «PakeTa B KOCMHUECKOE TTPOCTPaHC-
TBO», IIOCBSIIEHHAs] IITUPOKOMY KPYIY
BOIPOCOB PAKETHOU TEXHUKU U ABUKESHUS
pakeT B kocMoce (B 1929 1. BrIIuIO ee pac-
IIUPEHHOE W IOITOJTHEHHOE BTOpPOEC M3Ma-
Hue «ITyT ocyIiecTBIeHUsT KOCMUYECKUX
noyieToB») [29]. lan ocHOBHOE ypaBHEHUE
IBIKCHMSI PaKeThl, OOOCHOBAJI BO3MOX-
HOCTh CO3IaHUsI OOJIBIITNX JKUIKOCTHBIX pa-
KEeT U MHOTOCTYMEeHYAThIX paKeT, OpOrTasb-
HBIX CTAHIIWI, ITOJIeTa YeJIOBeKa B KOCMOCE
B CHEIMAbHON KaOWHE W BO3BpAIlCHUS
€ro Ha 3eMJIIO ¢ TMOMOIIIbIO MapanioTa, pac-
CcMaTpUBaj BOIIPOCH MEIMKO-OMOJIOTUYEC-
KOTO 00ecIedeHNsT OpOUTANIBHBIX ITOJICTOB
u 1p. HampuMep, o 3HaYeHUN OpOUTATLHOM
cranuuu I.OGepT nucan:

«HabmonatenpHasi [opOuTanbHasi] — craHUUMS
MorJjia Obl OTHOBPEMEHHO OBbITh U TOTIJIMBHOM 6a30ii,
TaK Kak €CJIM BOOOPOa 1 KUCIOPO 6yuyT 3alIUIIECHbI
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10. A. Xpamos

OT COJIHEYHBIX JIy4ei, TO 3[1€Cb OHU KaKOW YrOJHO
CPOK MOTYT OCTaBaTbCs B TBEPAOM COCTOSAHUN. Pake-
Ta, 3alpaBjsieMasl TOJbKO 31€Ch U OTIIPaBJIAOLIAsACA
C 0p6PIT3.J'II>H0171 CTaHIIMM, HC TOPMO3UTCA COIIPO-
TUBJICHUEM BO3ayXa U OYCHb MaJI0O TOPMO3UTCA CHU-
JIoH NPUTAXKCHUA. .. KpOMe TOro, pake€re COBCEM HE
HY>XHa O4Y€Hb OostbllIast HaYaIbHas CKOpPOCTb, YTOOBI
BBIUTU U3 CCI)CpLI 3€MHOTI'O TIPUTAXCHMA, TaK Kak,
BO-TICPBbLIX, Ha Ha6J’I}OL[aT€Il]>HOf;I CTaHIIMM IIOTCH-
LIMAJT 3EMHOTO TIPUTSIXKEHUS, HECOMHEHHO, MEHBILIE,
BO-BTOPBIX, UMITYJIC 3TOM PAKETBI JOJDKEH TOJBKO
BBIPOBHSITh Pa3HUILy MEXI1y HEOOXOAMMOM NJisi Hee
CKOPOCTBIO U CKOPOCTbIO HAOII0AATEeIbHON CTaH-
LMK, COCTABIISIIONIEN TPUMEPHO 6 KM/C» [2, ¢. 506].

O Bkiane I.OGepTa B paKeTHO-KOCMMU-
YeCKYI0 HayKy U TEXHUKY €MKO BbICKa3aJCs
B. ¢oH bpayH:

«Iepman O6epT ObLT NIEPBBIM, KTO, TTOAYMaB O BO3-
MOXHOCTU CO3JaHHsI KOCMHNYECKUX Kopa6neﬁ, B34JI B
PYKH JIOTapu(dMUUECKYIO JTUHEHKY U TIPeACTaBUI MaTe-
MaTHYeCK 000CHOBAHHBIE NICN U KOHCTPYKIIUM. .. JIna-
HO $1 BUXKY B HEM HE TOJIbKO MYTEBOJHYIO 3BE3Iy MOEH
KM3HU, HO TAKZKE 00s13aH €My CBOMMMU TIEPBBIMU KOHTaK-
TaM1 C TCOPETUYECKUMU U TIPAKTUYECKHMMUA BOITPOCAMM
PAKETOCTPOCHUA U KOCMUYECKUX IIOJIETOB. B HUCTOPUHN
HayKy W TEXHOJIOTMU 3a €ro pCBOJ'[}OLII/IOHHI)IfI BKJIad B
o0J1acTh ACTPOHABTUKH EMY NOJI2KHO OBITH OTBEIOCHO I10-
4yeTHoe MecTo» [14].

WUnen K.D. llnonkosckoro, [.Obepra u
I.¢on Ilupke o posin OpOUTATBHON KOCMU-
YeCKOM CTaHIMU JIJISI MEXIIJTAaHETHBIX MoJie-
TOB Pa3BUJI ABCTPO-BEHIEPCKUI yUEHBIN U
unxkeHep I Hopaynr (1892—1929). B 1929~
BBIIILIA B cBeT ero kuura «I[Ipo6nema myre-
IIECTBUSI B MUPOBOE MIPOCTPAHCTBO», B KO-
TOpPOIt IpuBeIecHa KOHCTPYKIIMS TOJITOBpe-
MEHHOI OpOUTabHOW CTAHLIMU, OJUH U3
Tpex OJJOKOB KOTOPOM MPeACTaBIIsiI COOO0IO
Bpalllatolieecss ¢ OIpeaesIeHHON YIJIOBOM
cKopocThio Kosieco (kojieco Hopmynra).
CrnemyeT 3aMeTUTb, YTO OO0 OPOUTAIBHOM
CTaHIIUM B BUIE KoJieca, ¢ KOTOPO KOCMMU-
yeckue Kopabau ctapToBajiv Obl K JIyHe u
Mapcy, nucan B Havane 50-x rogoB B. ¢oH
BpayH. Btopoii 610K — sJeKTpocTaHLIus
paboTaroliasi Ha COJTHEYHOM dHEpPTruu, Tpe-
TUL — oOcepBaTOpUsI.

3aciayxXuBaeT BHUMaHME W Haes
I'HopayHra o6 okono3eMHOl opOute, Ha
kotopovi ctanuus (MC3) Haxomutcs moc-
TOSIHHO HaJ OJHOM W TOW Xe TOYKOW Mo-
BEpXHOCTU 3eMJIu (HBIHE TaKhe OpOUTHI
Ha3bIBalOTC cranuoHapHbiMu, a MC3 Ha
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HUX — CUHXPOHHbIMM). OH paccuuTal u
BBICOTY €€ — 0KO0J10 40 ThIC. KM.

B paccmaTpuBaemblii mepuo u3naH psi
paboT, TaKXKe TMOCBSIIEHHBIX TEOPUU MEX-
TUTAHETHBIX TTOJIETOB: COBETCKOTO YIEHOTO 1
koHcTpyKkTOopa» P.A. [lanmepa (1887—1933)
«[lepenersr Ha apyrue raHeTsl» (1924) [7,
8] u Hemenkoro yyeHoro B.Tomana (1880—
1943) «B0o3MOXHOCTb AOCTUXEHUSI Hebec-
HbIX Tea» (1925), B KOTOpOIii JaHbI TepBbIe
pacyeThl MEXIIJIaHETHBIX TPAeKTOPUIA, pac-
CMOTPEHBI BOITPOCHI MOIBEMA U CITyCKa KOC-
MHWYECKHUX alliapaToB B aTMocdepe 3eMiu,
CIycKa Ha Apyrve IJIaHeThl, OpOUTATBHOTO
rnoJjieta, IepeeTbl MEXIY IByMs IUIaHe-
TaMU II0 TPaeKTOPUU C MMUHMMAJIbHBIMU
9Hepro3aTparamMu (3IUIIckl [oMaHa; Toxe
camoe obocHoBan B.I1. BetunakuH [5]).

AKTUBHBIM TIPOITAaTaHINCTOM KOCMMU-
YECKHUX IMOJIETOB U KOCMOHABTUKU ObUT HE-
Meukuii nuuxkenep M.Banbe (1895—1930) —
aBTOP U3BECTHBIX B CBOe BpeMs1 KHUT «ITojieT
B MUPOBOE ITPOCTPAHCTBO KaK TeXHUYECKast
BO3MOXHOCTb» (1924; 1936 — pyc. nepeBo)
u «IIpopsiB B KocMoc» (1924; 1930 — 6-¢
u3na.) [30]. IlpuBenem B 3TOit CBSI3U €TO OIl-
TUMMCTUYECKHE BbICKA3bIBAHUE!

«Jloctuxenue JIyHbl pakeTamu 6e3 JIoaeit 10K~
HO COBEPHIUTBCA CPABHUTCIBHO CKOpPO, a IyTCIIeC-
TBHE€ Ha HEE B l'IaCCﬁ)KMpCKOﬁ pakeTe TakKXKE€ MOXHO
OXH1IaTb HE CIIMIIKOM 4Y€peE3 OOJIBIION TIPOMEKYTOK
BpeMeHU, — nucail oH. — Korma neno noiier 1o 3To-
TO, TO YEJIOBEYECTBO MOKET IMTOCTaBUTH ceOe ere 6onee
TpynHbIe 1eau. KakoBbl OHU OyIyT 1 Kak CKOPO yAacT-
CA JOCTHUYb UX — 3TO 6y[lCT 3aBUCETH I'NTaBHBIM 06pa30M
OT TOro, CMO2KEM JIM MbI Ha ITIOBEPXHOCTU .HyHbl HalTH
WIM U3TOTOBUTD BEllleCTBA, MPUTOAHBIC AJis1 Kopabsei
B KauecTBe roptouero» [30, c. 215].
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HAYAJIbHBIN STAM PAKETHO-KOCMUYECKOM TEXHUKW (1926-1944)

B 1924—1928 rr. aBCTpUUCKUIT MHXKe-
Hep D. don Tedr (1882—1954) mpemmoxun
nporpaMmMy KOCMHUYCCKHX IIOJIECTOB M PAN
IIPOCKTOB, B YHaCTHOCTHU II0JICTOB Ha Bene-
py 1 Mapc. B 1928—1932 rr. poccuiickuit
yueHblii H.A. PoiHuH (1877—1942) uznman
9 BBIMMYCKOB KHUTU «MeXIJIaHeTHbIE CO00-
IEHUA» 110 UCTOPUU N TCOPUHN PCAKTUBHO-
TO IBU2KCHU .

PaboTa ykpamHCKOro y4eHoro u u3o0-
perarenss FO.B. Kownmpatioka (1897—
1942) [4, 32] «3aBoeBaHME MEXILIaHETHBIX
npocTtpaHcTB» (1929) Kacanmach IMPOKOTO
Kpyra BOIIPOCOB PaKeTHOM TEXHUKU U KOCMO-
HaBtuku [31]. B yactHOCTH, B HElt OH Mucat:

«HOCMOTpI/IM Ha HpO6J’IeMy BbBIXOJa 4YE€JIOBEKa B
MEXKIIJIAHCTHBIC ITPOCTPAHCTBA C 0osee (<C€FOHHHMHCﬁ>>
TOYKHU 3PCHUA: YETO Mbl MOXEM KOHKPETHO OXHWIATh B
OKaiille — MaKCUMYM AECSITUIETHS, CUYMTasl OT Mep-
Boro mnoJjera ¢ 3eman. Eciu He BraBatbesl B Oosiee MU
MeHee HeOOOCHOBaHHbBIE (baHTaBI/H/I TO HAIIW OKMOaHUS
Oy/IyT 3aKJTIOYAThCS B CIICIYIOIIEM:

1) HecomHeHHOe orpoMHOe oforaiieHne Halmx
Hay4YHbIX 3HAHUM C COOTBETCTBYIOLIMM OTPakK€CHUEM
9TOI0 U B TCXHUKE.

2) Bo3moxHoe, 6ojiee Wik MeHee BEPOSITHOE, XOTSI
W He JIOCTOBEPHOE, 00OTallleHNe HAIeH TeXHUKU LIeH-
HBIMU BCIIECTBAMM, KOTOPbIEC MOI'YyT OBITh Haﬁﬂe]—l]ﬂ Ha
JPYIrux tejaax COJTHEYHOI CUCTEMBI 1 KOTOPKBIE OTCYTC-
TBYIOT WU CJIMIIKOM PEAKU HA 3eMHOI TIOBEPXHOCTU.

3) Bo3moxxHbIe uHbIe 1apbl COJIHEYHOI CUCTEMBI,
KOTOPBIX MbI ceifyac 4acTbi0o HE MOXEM U npeaBUICTb
U KOTOPbIE MOTYT OBbITb U HE ObITh, HAITPUMED, PE3YJIb-
TaTbl O6LLICHI/IH C npeamnojara€MbiIM OPraHUYECKUM
MupoM Mapca.

4) HecoMHeHHasi BO3MOXHOCTb JUIsI YeJIOBEYECTBA
OBJIANCTh pECypCaMu, C MOMOIIbIO KOTOPBIX MOXKHO 6y—
JIET caMbIM KOPEHHBIM 00pa30M YJIy4dlllaTh YCIOBUS CY-
HICCTBOBAaHMA Ha 3eMHOM TIOBEPXHOCTU, — ITPOBOAUTH
MEJTMOPALIMIO €€ B TPAHIMO3HBIX pa3Mepax, OCYIIEeCTBIIsIsI
B HEeJaJIEKOM OYIyILEM MPEANPUSITUS U TAKOTO MOpPsIIKa,
KaK M3MEHEeHUe KJIMMaTa LeJIbIX KOHTUHEHTOB» |31, ¢. 7].

A eue paHbllle B PYKOIUCHON padoTe
1918—1919 . «Tem, KTO OyIET YNTATh, YTO-
OBl CTPOUTH» OH BbIBEJI OCHOBHOC YPABHCHUE
JIBVDKEHUSI PaKeThl, OMKCAJl YEThIPEXCTYIIeH-
YaTyl0 pakeTy Ha KUCIOPOIHO-BOIOPOTHOM
TOIUIMBE, CUCTEMY YIPABICHUST PaKeThl, HC-
TIOJIb30BAHME IrpaBUTALIMOHHOI'O ITOJIA APYIUX
BCTPEYHBIX HeOECHBIX TeJl TIpHA ITOJIETE B KOC-
MOCE KOCMMYCCKOTI0 armapara n HEeOOJIBIINX
B3JICTHO-IIOCAAOYHBIX ammnaparoB, OTACIIA-
€MbIX OT OCHOBHOI'O KOCMHYECKOI'O K0p8.6—
Jis1 (MaTKK) TIpU Tocajike Ha HebecHOoe TeJo.
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Hewmano u3 aTux ero npeasuaeHeii ObIo pe-
aJIN30BaHO COBPEMEHHON KOCMOHABTUKOM, B
YaCTHOCTU TIpY dKCeAUIMK Ha JIyHy KocMu-
YyeCcKOoro Kopaobis «AnoyioH-11» (1969).

B 1933 BpI1ILIa B ¢BET KHUT'Aa HEMELIKO-
ro yueHoro 3.3eHrepa (1905—1964)<«Tex-
HUKa PaKeTHOTrO IOJIeTa», B KOTOPOl OH
WU3JI0XKUI pe3yJabTaTbl CBOUX MCCIEI0-
BaHWII B 00JACTU PAKETHBIX JBUTATEJIEH
(PO) (pabora xamepsl cropanus P c
pa3sIUYHBIMUA KOMIIOHCHTAaMM TOILUIMBA;
MPOLIECCHl, MPOTEeKAIOLIUE B HEll; mpobiie-
MBI Tiosieta JIA B KOCMoOcCe; XUMUYECKHE,
aToMHbIe 1 MOHHBIE PJI).

Teopuu pakeTHOTO IBMKCHMS M TTOJIE-
Ta TTOCBSIIEHBI TaKXe PadOThl POCCUNCKMX
yueHbix H.E 2Kykosckoro (1847—1921),
W.B. Mewepckoro (1859—1935) u ap.

B vactHocTn B pabdortax W.B. Meiuep-
cKoro «/JMHamMuKa TOYKM II€PEeMEHHOM
maccel» (1897) m «YpaBHeHUST JBUKEHUS
TOYKM TEPEMEHHOI Macchl B OOILIEM CITy-
yae» (1904), maHbl OCHOBHBIE YpPaBHEHUS
PaKeTONMHAMUKU.

B mpuBemeHHOM KpaTkKoM (parMeHTe
HWCTOPUM PAKETHOI TEXHUKU MbI BBIACIUIN
JIBa KJIIOUEBBIX COOBITHS, ONPEACMBIINX
€ro XpoHoJioThyeckue pamku. IlepBoe —
9TO CO3MaHME U YCIELIHBIA ITycK B 1926 L.
P. TognapnoM nepBoii pakeThl C XUIKOCT-
HBIM PaKeTHBIM IBMUTaTeIeM, YTO IMOJOXM-
JIO HavyaJlo paKeTHOW TeXHUKHU (paKeTocCT-
pOeHUsI) B COBpEMEHHOM CMBbICIIe ciioBa. [1o
5TOTO MIPOUCXOIMIIA SBOIOIINS TTOPOXOBBIX
pakeT, COBEPIIEHCTBOBAJIUCH UX KOHCTPYK-
LIMY, U3MEHSUIMCh TTapaMeTphl, COCTaB To-
proyero, HazHaueHue, ¢ XVIII cT. pakersl
pa3BUBAJIMCH B paMKaX PeaKTUBHOM apTui-
JIepUM KaK peaKTUBHBIC CHAPSIIHI.

Bropoe kimoueBoe coObITHE — CO3MaHUe
B 1941 . 1 ycnenrHwIil myck B 1942 1. epBoit
0aTUCTUYECKOM YIIpaBsieMOl XXUIKOCTHOMR
paketsl «@Pay-2» B. don bpayna, ee ocBoe-
HHE W CEPUITHBIN BBHIMYCK B MOCTICOYIOIINC
TOIbI, YTO CBUIIETEILCTBOBAJIO O 3aBEPILICHUMN
CTaHOBJIEHUSI paKeTHON TexHUKU (B 1944 .
B. don bpayH ckoHCTpyrpoBal ABYXCTYIEH-
YaTyIo OAJTMCTIUCCKYIO XKUIKOCTHYIO YIIPaB-
JIIEMYIO PaKeTy, HO e JIBa 3aITycKa B Havalie
1945 1. oka3ach HEYTAUHBIMU).

DTOT 3Tan, OrpaHWYEHHBINA MPUBEICH-
HBIMU IBYMSI COOBITUSIMHU, CTaJI HA4aJIbHBIM
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10. A. Xpamos

B Pa3BUTUU PAKETHOW HAyKU M TEXHUKU U
pakeTocTpoeHus. XapaKTepHOI ero 4epToi
ObLIO CO3IaHue pAaKeT Bce OOIbIINX rabapu-
TOB, CTAPTOBOI MacChl M1 Macchl TIOJIE3HOTO
rpy3a, TaJIbHOCTBIO U BBICOTOM MOJIETa, T.€. C

10.

12.
13.

14.
1.

16.

0oJiee BBICOKMMU TaKTUKO-TEXHUYECKUMU
xapakTepuctukamu. [logoOHast TeHAeHLIUS
COXpaHsJIach U B MOCAEAYIOLIUE TOAbI, KOT-
Jla Hauyayioch OypHOE pa3BUTUE ITUX HOBBIX
HaIpaBJeHU HayKU U TEXHUKU.

Kocmonaemurxa. Oumknonenust. — M.: Uan-Bo  17.  Iaywko B.I1. PazBuTre pakeTOCTPOEHUS ¥ KOC-
«CoBerckas sHIMKIoneaus», 1985, MoHaBTHKHN B CCCP. — 2-e u3n. — M., 1981.
[luonepvr pakernoit texnuku: lancBunar, Ton- 18. [llunoé B.B. OTeuecTBEHHOE pPaKeTOCTpOe-
napn, DHo-Ilenstpu, O6epr, [oman. — M.: Hay- Hue. — M., 1967.
Ka, 1977. 19.  Tsopueckoe nacnenue axanemmka C.I1. Ko-
byonos H.H. Pobepr [ognapn. — M.: Hayka, 1978. posieBa. M30paHHbIe TPYAbl U JOKYMEHTBI. —
Tuoneps: paketHolt TexHukn: Kubdanpumya, Lin- M.: Hayka, 1980.
onkoBckuii, Hannep, Kouapariok. — M.: Hay-  20.  Jlaneemax I.5., [nywko B.I1. PakeTbl, X yCTpOi-
Ka, 1964. cTBO ¥ puMeHeHue. — M.— JI.: OHTH, 1935.
[Tuonepsr paketHol Texuuky: Berunnkun, [ym- 21, Vkpaina kocmiuna. — K.: Creiic-I1adopwm, 2008.
Ko, Kopones, TuxonpaBoB. — M.: Hayka, 1972. 22.  Kocmodemvsanckuii A.A. KoHCTaHTHH Dmyapio-
U3 vicropun pakeTHOM TeXHUKKU. — M., 1964. Buu Lnonkosckuii (1857—1935). — M., 1976.
Llandep ®@.A. 3 nayunoro Hacneaust. — M., 1967. 23, Luoaxosckuii K.D. ViccrnenoBaHne MUPOBBIX TPO-
llandep D.A. Tlpobrema mojera MpuU MOMO- CTPaHCTB peaKTHUBHBIMU Tprbopamu. — M., 1967.
1M peakTUBHBIX anmaparoB. MexruianetHole  24.  [[uoakoeckuii K.D. PeakTUBHbBIE JeTaTelbHbIC
moJieTol. — 2-¢ u3n.— M., 1961. arnmapatbl. — M., 1964,
Koncmanmunos K.HM. O 06oeBbix paketax. —  25. [luoaxosckuii K.D. KocMmmueckue pakeTHBIE
CIlo, 1864. noe3na. — M., 1977.
Xpamoii A.B. Koncrantun WBanoBuuy Kou-  26.  [uoaxosckuii K.D. 30paHHble Tpyapl. — M., 1962.
craHTuHOB. — M. — JI., 1951. 27.  Duo-Ileavmpu P. Kocmuaeckue moneTsl (ACTpo-
Coukun M. E. Pycckast pakeTHast apTUIIIEPUST. — HaBTHKa). — M., 1950.
2-euzn. — M., 1952. 28.  Paywenbax b.B. Tepman O6ept (1894—1989). —
Yepusax A.A. Huxkonait Kubanpund — peBoso- M.: Hayka, 1993.
IIMOHEP U y4eHblid. — M., 1960. 29.  O6epm I. Tlytn OCyIIECTBICHUST KOCMUYECKUX
Paxemmnas TexHvika Tpetbero peiixa (Bukunenust). mosnietoB. — M., 1948.
bpayn Bepuep ¢hon (Buxunemust). 30. Baave M. TloneT B MUPOBOE MPOCTPAHCTBO
Boakos E.b., @Quaumonosé A.A., bobvipes B.H., KaKk TexHUYecKass BO3MOXHOCTb. — M. —
Kobsikoé B.A. MeXKOHTUHEHTATbHBIC PAKEThI JI., 1936.
CCCP (P®) u CIIIA. Uctopus co3nanus, pa3- 31. Kondpamrwk FO.B. 3aBoeBaHMe MEXILJIAHETHBIX
BUTHS U coKpalleHust. — M., 1996. npoctpaHcTB. — HoBocubupcek, 1929.
Taywro B.II. Tlyte B paketHoit Ttexumke. 32. Jlauyenxo A.B., Ilpuwena B.HU. YOpwuit Bacuibe-
N36panHbie Tpyabl. 1924, — 1946. — M., 1977. By Konmpariok. — M.: Hayka, 1997.

10.0. Xpamos

MouyaTKkoBUI 3Tan pakeTHO-KOCMIYHOT HayKkM i TexHiku (1926-1944)

Bnepwe 6 ykpaiucokiii icmopioepagii cmucio 8uKAa0eHO NOYAMKOGUL eman po3sUmKy Cceimoeoi

PAKEMHO-KOCMIMHOI HAYKU [ MeXHIKU 3 IX nepedicmopieio 6 XpOHON02MHUX PAMKAX, OKPECACHUX MPbOMA

KAU08UMU NOJISMU: CIMBOPEHHs nepuux nopoxosux pakem (X111 cm.); pakem 6 cyuacnomy po3yminHi K

AIMANbHUX anapamie, siKi 6UKOPUCIOBYIOMb 0451 PYXY peaKkmusHull eghekm 6i0 320psanHs po6ouo2o mina —
pakemHuoeo naausa (1926); cmeopenns nepuiux kepoganux 6aricmuynux paxem 3 PP (1942—1944). Ilo-
Kasano, wjo na emani 1926— 1944 6id6ynocs gopmysanns cyuacnoeo paxemo6ydyeanns. B pamiax 3anpo-

NOHO08AHOI nepiodu3ayii cucmemamu308aHo 0CHOBHI (haKkmu, pO3NOPOUIEH] NO PI3HUX BUOAHHAX, BUKOHAHO

ix ymounenHs, 3anpoeadriceno 6 00ie HU3KY Man08i0omux nooiil i nepconaniil, uie 0OHe0asHa CeKPemHuUXx.
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