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Pedepar:

1. Y nuceprauii BUBHaU€HO 3arajibHi po6JieMH OLiHKM I10JIbOTHOI 6€3IeKHU Mif, yac NycKis pakeT-HociiB (PH) i
60110Bux pakeT (BP) 3 MmeTo10 MifBUIlleHHS 6€3I1eKU [IepPCOHaIy Ta 00'€KTiB pAKETHUX KOMILJIEKCIB, a TAKOX
HaceJIeHHs i 00'€KTIB y3[0BX Tpac IOJIbOTY (€ CKIaL0BOI0 YaCTUHOIO 3arajabHOi IPOOJIEMATUKY 3a0€3I1e4eHHS
6e3rexy 60M0BUX i KOCMIYHUX paKeTHUX KOMILIEKCIB). [IpoaHanizoBaHO HeOJIiKY TPafuLiiHUX MOJeslel OL[iHKY
6e3reKu Npy MITAaTHOMY N0JbOTI Ta y pasi aapii PH (BP). [lns1 mTaTHOTO [107IbOTY B pPalioHax NaiiHHS
BiZJOKpEMJIIOBaHVX 4acTUH (BY) BJOCKOHAZIEHHS MOJieJiell [TOB's13aHe 3 YpaxyBaHHSIM MOXUJINBOI (PparMeHTalli.
Po3pobiieHi mogei fo3BOJISIIOTh BpaXyBaTy anpiopHy iHpopmatiio mozno ¢pparmenratii B4 paker-aHaoris, a

TaKOXX HEBM3HAUEHICTb BUCOTH I10YATKOBOTO pyiiHyBaHHs BY. [I7151 aBapiiiHOro nosiboTy nobyoBa 6iblu



IOCKOHAJNIMX MOJieJiel TIOKJIMKAaHa BPaxyBaTh OCOOJIMBOCTI cucteM 6e3nexku noaboty (CBII), skumu obiagHani PH i
EP pospo6ku AIT «KB «IliBnenHe» AJ1s1 BUSIBJIEHHS aBapifiHOTO CTaHy i aBapillHOro BUMKHEHHS ABUTyHa (ABIT).
Y3arasibHeHHs I00y4OBaHUX MOJIeJIel 103BOJIsSIE BpaxyBaTH MOJKJIUBI 6710KyBaHHs AB]] (HacamIiepes, Ha 104YaTKOBIi
IinsHLi 101b0TY) i pparmMeHTan;io apapiiHoi PH Ha [insHIi NacCMBHOTO NaliHHS. 3allpONOHOBAHO 0i/IbLI TOYHE
300pa’KeHHSI 30H YPasKEHHS 00'€KTIB B MOTEJISIX OL[iHKY 6€3I1eKU 3 BUKOPUCTAaHHSAM 6araTOKyTHHKIB, 110 3HAYHO
niABUILYy€E afeKBaTHICTb PO3POOJIEHNUK MOiesiell TOJIbOTHOI 6e3neKky. BupilieHo psij NpakTUYHUX 33714, [TOB'13aHUX
3 [100y10BOIO HEOE3MEeYHOI 30HU 151 JIIOJIe i OLIiHKOIO KOJIEKTMBHOIO PU3UKY [1J1s1 HACEJIEHUX IIYHKTiB, BUOOPOM
yacy 6;710KyBaHHS ABJ] Ha IOYATKOBIN JiSIHLI IIOJIBOTY, OLIIHKOIO PU3UKIB [JIs1 JIiHIMHUX 00'eKTiB. PO3risHyTO
TEeOpeTHUYHi NUTaHHS OLiHKM HMOBIPHOCTI BificyTHOCTI aBapii Ha 60pTy PH, ocHamenoi CBII, sika 3abe3neuye
BUSIBJIEHHS i 3a1106iraHHs aBapillHUX CUTYyalliif, a TAKOX BIJIUBY TAKOi CUCTEMU Ha BUKOHaHHs PH ocHoBHOrO
3aBgaHHs. [1o6ynoBaHO Mogesti OLiHKY 6e3neKU 17151 60M0BUX TAKTMYHUX i OIEPAaTUBHO-TAKTUYHUX PaKeT,
OCHAalleHUX KaCeTHOi 601 10BOI0 YaCTUHOIO B Pa3i MpoBeleHHs BUIIPOOYBaHb HA TepUTOPii YKpainu. [ligBuineHHs
HagiriHocTi PH € ofHUM 3 rOJIOBHUX YMHHUKIB MiABUILEHHS I10JIbOTHOI 6€31eKu. Y 3B'513KY 3 IIUM 100y 0BaHi 6ibIl
TaKi MOJieJli JO3BOJISIIOTh BpaXyBaTH BUKOPUCTOBYBAHi B IIPOLieCi NPOEKTyBaHHS Koe(illieHTH 6e3neKky, Ta
IOOTIpallIOBaHHS, 1110 IIPOBOJATHCS B IIpoLeci BUIIPoOyBaHb. OKpeMy yBary NpuijieHo IapaMeTpUIHUM MOJEISIM
HaJilHOCTI i 6e31eKy, 11715 IKUX PeKOMEHJ0BAaHO BUKOPUCTOBYBATH YHiBEPCaJbHi pO3NOJiny: y3aralbHeHNN
n19M61a-PO3NOAiJ B OGHOBUMIPDHOMY BUNIAAKY Ta HOPMAJIbHY 3B'SI3Ky Ha IOT0 OCHOBI /1711 BUNAJIKiB 6iJIbIIO]
po3mipHOCTi. Po3po6eHi Mopesi 3HaNIIIN [TPaKTUYHE 3aCTOCYBAHHS /1711 BUBHAYEHHS HAJIiITHOCTI CTyIEHiB
PaKeTU-HOCIs ciMeiicTBa «3€eHiT», BU3HAUYEHHS TapaMeTPUYHOI HaJliltHOCTI Ta OCTAaTHOCTI anuBa. KitovyoBi cyoBa:
PakeTa-HOCIH, N10JIbOTHA Oe3IeKa, HelTaTHA CUTYallisl, aBapisi, aBapiliHe BUMKHEHHS [ BUT'YHA, BiJOKpEMJIIOBaHA

YaCTHHA, iIHAUBINyaTbHUI PU3UK, KOJIEKTUBHUN PU3KK, 30HA YPAKEHHS 00'€KTa; I0JIbOTHA HAMINHICTD

2. The dissertation defines general problems in evaluating flight safety for launch vehicles (LV) and missile launches
in order to increase the safety of space launch system facilities and personnel as well as people living along the line
of flight (the described problems are a part of the general issue of ensuring the safety of combat missile systems
and space launch systems). Shortcomings of traditional safety evaluation models were analyzed for the cases of LV
(missile) normal flight and emergency. For normal flight, the model improvement is related to the consideration of
possible fragmentation in areas of separating parts (SP) fall. The developed flight safety evaluation model allow
taking into account the prior information on fragmentation of analogue vehicles and the uncertainty of SP initial
destruction altitude. For emergency flight, the specifics of flight safety systems (FSS) installed on Yuzhnoye launch
vehicles and missiles to identify emergency conditions and emergency engine shutoff (EES) should be taken into
account in creating more advanced flight safety evaluation models. The models that are built consider different
characteristics of abnormal situations occurring due to a system failure during LV flight and a corresponding FSS
reaction to those abnormal situations. Generalization of created models allows taking into account possible EES
blocking (first of all, in the initial flight phase) and emergency LV fragmentation in the passive fall phase. Using
polygons is proposed for more precise representation of damage areas in safety evaluation models, which
significantly increases the adequacy of the developed flight safety models. A number of practical tasks are solved in
relation to designing the areas that are dangerous for people, assessing a collective risk for settlements, selecting
the ESS blocking time in the initial flight phase, and assessing risks for linear objects. Theoretical questions are
considered in relation to the assessment of zero emergency probability for an LV equipped with the FSS that
identifies and prevents emergencies and the analysis of influence of this system on the LV basic mission
performance. Safety evaluation models are built for the case of testing combat tactical and short-range missiles
with cluster warheads on the territory of Ukraine. The enhancement of launch vehicle reliability is one of the basic
factors of increasing flight safety. Hence, more advanced models for evaluating the reliability of LV and its stages
are built to be applied in different development phases. In particular, these models allow taking into account safety
factors applied during design phase and improvements adopted during development tests. Special attention is paid
to the parametric reliability and safety models in which it is recommended to use universal lambda-distribution
and normal copula on its basis. Key words: launch vehicle, flight safety, abnormal situation, accident, emergency



engine shutoff, separating part, individual risk, collective risk, damage area, flight reliability.
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