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Pedepar:

1. Incepraniiina po60Ta IPUCBSIYEHA BUPIIEHHIO HAYKOBOI 33ja4i TEXHIKO-€KOHOMIYHOIO OO PYHTYBaHHS
aBialliTHO-KOCMIYHOI CMCTEMU MOBITPSAHOTO CTapTy. Lle anbTepHaTUBHMI BapiaHT JOCTaBKU CYIyTHUKIB Ha
HAaBKOJIO3€MHi Op6iTH aBiallilHO-KOCMIYHOI0 CUCTEMOIO, IO CKIAIAETHCS 3 aBiallilHOTO PO3TIHHUKA, SIKUM €
6araTopasoBuil 6€3MiJIOTHUH JIiTaJIbHMI anapar, Ta OJHOPAa30BOi pakeT! KOCMIYHOTo IIpyM3HadeHHs. Taka cucrema
3/1aTHA €KCIUIyaTyBaJIMCS 3 HASIBHUX B YKpaiHi aepoApOMiB Ta NO3BOJIATh 3a0€311€4yBaTU 3aIlyCKU SK BJIACHUX TaK i
KOMEPLIHUX CYIIyTHHKIB He3aJeXXHO Bif, iHmux KpaiH. Lle Binnosigae posnopsamxenHio Kabinety MinicTpis
Ykpainu Big 16.12.2020 poky N2 1581-p, B sskoMy Bu3Hau€eHO [lepestik NpiopUTeTHUX [J1s Jep>KaByu iHBECTULIHNX
IIpOoeKTiB 10 2023 poKy i cepen HUX NepefdadeHO iHBECTYBaHHS TPOEKTY PAKETHO-KOCMIYHOIO KOMILJIEKCY
MOBITPSIHOTO CTapTy. TakuM YMHOM, TEXHIKO-€KOHOMIUHE OOI'PYHTYBAHHSI [TapaMeTPiB aBiallilHOKOCMIYHOI CUCTEMU

y CcKJIali 6araTopa3oBoro 6e3miJIoOTHOTO JIiTaJIbHOTO arnapaTy Ta OGHOPAa30BOi pakeT! KOCMIYHOTO [IPHU3HAYEHHS, 110



37aTHA 3a0€3Me4NTH BUBEIEHHSI KOPMCHUX BAaHTAXIB HAa HABKOJIO3€MHI Op6iTH 6€3 3aCTOCYBaHHS KOCMOJIPOMY, €
aKTyaJIbHOIO HAYKOBO-TEXHIYHOIO 3aJla4yelo AUCePTaLiiHUX AOCIiIpKeHb. Y NucepTaliiiHiil poboTi mpoBeneHo
CHACTEMAaTH3allilo Ta aHaJli3 Cy4aCHOI'0 CTaHy 3aC00iB BUBEIEHHS KOPMCHOI'O BAHTaXXy Ha HaBKOJIO3€MHi OpOiTH 32
HasIBHMMU 33C00aMHU, iCHYIOUMMH TPOEKTAMU Ta 3alIaTeHTOBAaHUMM pilleHHsAMU. HaBeneHa iHpopmauii momno
3aCc06iB BUBEJ,EHHSI KOPMCHOTO BAaHTAXy B 3aJIEXKHOCTI Bifl TUIly CTApTy (TOPU3OHTAJIBHOTO Y/ BEPTUKAJILHOIO),
CTYIiHYaCTOCTi (OIHOCTYyIIEHEeBI UM 6araToCTyleHeBi) Ta CTyIeHI0 6araTopa3oBOCTi (04HOPa30Bi Uu 6HaraTopasosi).
Taxosx y obpaHiii 0671aCTi JOCTiI)KEeHHs HaBeJeHa iHdpopMallis oAo0 3aco6iB BUBENEHHS KOPUCHOIO BAHTAXY i3
Pi3HOIO IIBUIKICTIO PO3TOHY MEPLIOrO CTYNEHIO (I03BYKOBA, HAZ3BYKOBA YU rinep3ByKoBa). Ha ocHOBI aHaizy
CY4aCHOTO CTaHy 3aC00iB BUBE/IEHHSI KOPMCHOT'O BAaHTaXy BCTAHOBJIEHO, 110 TIEPCIIEKTUBHOIO J1J11 CTBOPEHHS €
aBialliiiHO-KOCMiYHa CHCT€Ma FOPU30HTAJILHOTO CTapTy, 110 BKJII0YA€ BUKOPUCTaHHS 6araTopa3oBoro
rinep3BYKOBOTO 6€3MiJIOTHOTO JIiTAJILHOTO anapary 3 KOMOiHOBAaHOIO CUJIOBOIO YCTAHOBKOIO T OJJHOPA30BOIO
TPHOXCTYIIEHEBOIO PAKETO0 KOCMIYHOTO IIPU3HA4YeHH. PO3IJIAHYTI IPOEKTH aBialilHO-KOoCMiYHuX cucteM RASCAL
Ta MoJIOT, [J1s1 SIKUX ITPOBELEHO NOKIAIHMI aHaJli3 BAKOPMCTAHNX TEXHIYHUX PillIEHb Ta CXEMU BUBEIEHHS
KOPHCHOTO BaHTaxXy. [IpoBeieHO NaTeHTHUI aHaJli3 CXeM BUBEIEHHS KOPHMCHOIO BAHTaXXy Ha HABKOJIO3EMHY
opoiTYy, i 32 CBOIMU HAaYKOBUMMU pe3yjIbTaTaMU OTPMMAaHO NnaTeHT Ha BuHaxig UA 107838 «Criocib BUBeIeHHS
KOPHCHOI'O BAaHTa)XXy Ha KOCMiYHY op6iTy». Po3pob6yieHa MeTorKa TeXHIKO-eKOHOMIYHOTO OOI'PYHTYBaHHS
TEXHIKOEKOHOMIYHUX [TapaMeTPiB aBiallilHO-KOCMIYHOI CUCTEMU MIOBITPSIHOTO CTAPTY i3 3aCTOCYBAHHSAM BiTHOCHUX
[IOKa3HMKIB — IPOEKTHUX [TapaMeTpiB 6araTopa3oBOro 6€3MiJIOTHOTO JIiTaJIbHOTO anapaTy Ta OGHOPA30BOi pakeTu
KOCMIYHOTr0 NMpu3HaYeHHs. MeToMKa BKII0Yae BU3HAUYE€HHS HAyKOBOi 3a7ja4i, 0OpaHHS OCHOBHUX TE€XHIYHUX
rapaMeTpiB, EKOHOMIYHUX NIapaMeTpiB i KpuTepilo MiHiMi3allii BUTpaT Ha aBialiiHOKOCMIYHY cucteMy. OOpaHO TaKy
HOMEHKJIATypy TEXHIKO-€KOHOMiYHUX napameTpiBs: 1. [lIBUAKICTb Ta BUCOTA B MOMEHT PO3iJIeHHS 6€3I1iJI0THOro
JIITaZIbHOTO anapary Ta PakKeTU KOCMiYHOrO Npu3HaYeHHs; 2. [InToMui iMITyJIbC IPSIMOTOYHOIO NOBITPSIHO-
PEaKTUBHOTO ABUTyHa; 3. CTapTOBA TAr0030POEHICTb O€3MiJIOTHOrO JIITAJILHOTO anapary; 4. Maca KOpMCHOTO
BaHTaXXy, paKeTd KOCMiYHOTro IIPM3HAYEHHS Ta aBiallilHOKOCMIYHOI cucTeMy; 5. MakcuMasbHa TeMIlepaTypa Ha
[IOBEPXHi 6€3MiJIOTHOTO JIiTaJbHOTO anapary; 6. KoegilieHT aepoanHaMidyHOI IKOCTi 6€3I1iJIOTHOTO JIiTaJIbHOTO

anapary; 7. BapTicTb 1ycKy aBialiiHO-KOCMi4YHOI CUCTEMU Ta BUBELEHHS 1 KI KOPUCHOTI'O BAaHTAXY.

2. The dissertation discusses the method of solving the scientific problem of making a cost-performance analysis
of an air-launched aerospace system. An air-launched aerospace system is an alternative means of putting
satellites into near-Earth orbits and comprises a reusable unmanned aerial vehicle as the carrier aircraft and an
expendable space rocket. Such a system can take off from the available airports in Ukraine and can be used for
launching satellites for own and commercial purposes independently from other countries. This complies with
Order #1581 issued by the Cabinet of Ministers of Ukraine on 16.12.2020 where the list of the state’s investment
projects of higher priority until 2023 is given, including the project of the air-launched space rocket system.
Therefore, making a cost-performance analysis has scientific relevance for an airlaunched aerospace system
comprising a reusable unmanned aerial vehicle and an expendable space rocket capable of ascending payloads to
near-Earth orbits with no necessity of using a launch site. The dissertation gives information about payload ascent
technologies with respect to the type of launch (horizontal or vertical), number of rocket stages (single or several),
and the capability of reuse (reusable or expendable). Furthermore, some details are given for the selected research
domain concerning the payload ascent technologies with the different boost capability of the first stage (subsonic,
supersonic, or hypersonic). The analysis of up-to-date technologies of payload ascent to orbit shows a great
potential for the further development of a horizontally launched aerospace system made up of a reusable
hypersonic unmanned aerial vehicle with a hybrid propulsion system and an expendable three-stage space rocket.
A thorough analysis was made for the RASCAL and Molot aerospace systems and their technology solutions and
payload ascent profiles. A patent research was made for the methods of payload ascent to near-Earth orbits and
the obtained research results were used for taking out a patent for invention UA 107838: A Technique Of Payload
Ascent To Orbit. A methodology was developed for making an analysis of performance and cost values of an air-
launched aerospace system used relative indicators — design parameters of a reusable unmanned aerial vehicle and
a expendable space rocket. Methodology including the formulation of a scientific problem and selection of main



aerospace system performance parameters, cost values, and cost minimization criterion. The following
performance parameters and cost values were selected: 1. Speed and altitude of space rocket separation from the
unmanned aerial vehicle; 2. Specific impulse of the ramjet; 3. Takeoff thrust-to-weight ratio of the unmanned
aerial vehicle; 4. Payload mass, space rocket mass and aerospace system mass; 5. Maximum temperature of
unmanned aerial vehicle surfaces; 6. Lift-to-drag ratio of the unmanned aerial vehicle; 7. Aerospace system launch
price and payload launch price per kilogram.
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