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1. Mogzesi Ta METOIY PO3OUTTS i TpaCyBaHHS AJIs1 OLiHKY IIJISIXiB €BaKyalii y BUCOTHUX OYy[iBJIsIX IIPY IPOEKTYBaHHi

2. Models and methods of partitioning and tracing for evaluation of evacuation routes in high-rise buildings during
design

Pedepar:

1. O6'eKT BOCIIIKEHHS — € IPOoLeC ONTUMI3allii B TPUBUMIPHUX 3a/1a4yax Po30OUTTs i TpacyBaHHS. MeTa AOCiIyKeHHs
- nigBuIeHHs e(PeKTUBHOCTI 06'eMHO-TIIIAaHYBaJIbHUX PillleHb 010 6e31eYHoi eBaKyallii 3 BUCOTHUX OyiBesb 3a
PaxyHOK pO3pOOKU MaTeMaTU4YHUX MOJieslel i MeTO/iB 1J1s1 pO3B'sI3aHHs IUCKPETHUX TPUBUMIPHUX 3a71ad PO3OUTTS i
TpacyBaHHS, 1110 BPaXOBYIOTb OCOOJIMBOCTI IPOEKTYBaHHs Oy[liBeJsib Ta HOPMAaTYBHI BUMOTHY IO €BaKyallii. MeToau
OOCJiIKeHb: MAaTEMAaTUYHE MOJIE/IIOBAHHS, FEOMETPUYHE NIPOEKTYBAHHS (OJ1s1 TOOYA0BU MOZesell ONTUMi3allii
PO3OUTTS i TPACYBaHHS), TeOMETPUYHE MOJEIOBAHHS (17151 pO3pOOKM METO/iB ONTUMI3aLlil pO36MTTS i TPACyBaHHS),
IVICKpeTHa OITMMI3allis ([J11 OTpUMaHHS pallioOHaJbHUX MIJISIXiB €BaKyallii 3 BUCOTHUX OyAiBesb). TeopeTnyHa Ta
[IpaKTHMYHa LiHHICTb I0JISTa€ B NiJBULIEHH]I €(DEeKTMBHOCTI PO3B'I3aHHS JUCKPETHUX 337124 PO30OUTTSI i TPaCyBaHHS
3a paxyHOK ONTUMi3allii JONyCTUMUX, 3 ypaxyBaHHSIM OOME>KeHb 3aJjadi, BapiaHTiB MPOEKTHUX pillleHb Ta B

CKOPOY€HHi TepMiHy OOI'PYHTYBaHHS 00'€MHO-IIJIaHYBAJIbHUX pillleHb Oy[iBeJib, i3 TOUKU 30py 6€3[1e4HOr0o



nepebyBaHHs JI0Jeil Y HUX, 32 pPaXyHOK aBTOMATHU3allii Tpoliecy MOLIYKY pallioOHalbHOI CTPYKTYpH i po3MipiB LISIXiB
eBakyalii. HaykoBa HoBM3Ha: 1) oTpuMara rnojaabiinii PO3BUTOK MaTeMaTUYHa MOJieJIb TPUBUMIPHO] 3aaaui
onTUMi3zallii po36MTTs i TPACyBaHHS B 4YACTUHI 06J1iKy HOPM i TEXHOJIOTYHMX OOMEKEeHb Ha METPUYHI NapaMeTpu
nifgo6sacTelt po3bUTTs Ta IPOBEEHHS TPac, O JO3BOJIMIIO 3AiCHUTY JEKOMIIO3ULI0 3arajbHOi 3a4a4i Ha
nig3azadi po36uTTs i TpacyBaHHS,; 2) BIIEPIIE pO3po6sIeHi MaTeMAaTU4HA MOJIEJIb i METO] PO3B'SI3aHHS 3a7aui
PO3OUTTS TPMBUMIPHOI 06J1aCTi, 1110 LO3BOJIUJIO BPaXyBaTy KOMILJIEKC iCHYIOUMX T€XHOJIOTIYHUX 0OMEXKeHb Ha
PO30UTTS BUXiZHOI 06J1aCTi Ha IBa BUAM 06JaCTeN: LiTbOBOrO MpU3HAYEHHS Ta 06J1acTel 11l IPOBENeHHs TPac, i
[I0JATY 3aa4y Y BUIJISi B3a€MOIIOB'SI3aHUX JBYXBUMIPDHUX 3a7ja4 MEHIIOi PO3MipHOCTI; 3) Bepiue po3pobeHi
MaremMaTU4Ha MOJeJib i MeTOJ, pO36UTTSI ABYXBUMIipHOI 6araTo3B's3HOI 06J1acTi Ha Mif0671acTi B3aEMHO-
OPTOTrOHAJILHUMU IIPSIMUMU IIPU 33jaHOMY CIIiBBiHOLIEHH] 1011, Nifjo6s1acteil. MeTon 1o3Bosisie GopmyBaTu
IOIYyCTHMI, 3 TOUKU 30py OOMEXKEHb 3aadi, TUIIOBI Mif06s1acTi pO30UTTS 17151 IPOBEAEHHS ONTUMAJIbHUX TPAC; 4)
BIIEPILE 3aIIPOIIOHOBAHO MaTEMATUYHY MOJEJb i METO/I PO3B'A3aHHS TPUBMMIPHOI 3a/1a4i TpaCyBaHHS 3
ypaxyBaHHSM iCHYIOUMX HOPM i 0OMe>KeHb Ha IJISIXM eBaKyallii, 1o JJ03BOJIMIIO 3BECTH 3a7lady [I0 IBYXBUMIPHUX
3a3/1a4y TPACyBaHHS MEHILIOI pO3MipHOCTI; 5) OTpMMay NOAANBIINI PO3BUTOK MaTeMaTU4YHA MOJEJIb i METOJ,
onTyMi3alii Tpac y ABYXBUMIpHIll 6araTo3s’s13Hill 06J1aCTi 3aBISIKA YpaxXyBaHHIO TEXHOJIOTTYHUX OOMEXEeHb Ha
CTPYKTYpy i napaMeTpu Tpac. Pe3ysnbTatu IUCepTaLifHOrO NOCHiIKEHHS BIIPOBaJIKeHi B ['0JIOBHOMY yIIpaBJliHHI
JepkaBHoi ciyk6u YKpainu 3 HaA3BUYallHUX CUTYalliil y XapKiBChbKiil o6sacti Ta B HoBorpag-BosnHcbkoMy
[IPOEKTHO-BUPOOHMYOMY apXiTEKTypHO-IIJIaHyBaJIbLHOMY IiAIIPUEMCTBI. Pe3ysbTaT po60TU BUKOPUCTOBYIOTBCSI B

HaByaJILHOMY Ipoueci HaljioHasibHOro yHiBEpCUTETY LIMBIJIBHOTO 3aXMCTY YKpaiHu.

2. Object of a study - the process of the optimization in the three-dimensional tasks of partition and tracing.
Purpose of a study - increase in the effectiveness of the volumetrically- planning solutions with respect to safe
evacuation from the high-rise buildings due to the development of mathematical models and methods for the
solution of the discrete three-dimensional problems of partition and tracing, which consider the special features
of the design of buildings and normative requirements on the evacuation. Methods of the study: mathematical
simulation, geometric design (for constructing the model of the optimization of partition and tracing), geometric
simulation (for developing the methods of the optimization of partition and tracing), discrete optimization (for
obtaining the rational plans of evacuation from the high-rise buildings). The theoretical and practical value of work
consists of an increase in the effectiveness of the solution of the discretized problems of partition and tracing due
to the optimization of the permissible, from the point of view of the limitations of task, versions of the design
solutions, in shortening of the periods of the substantiation of the volumetrically- planning solutions of buildings,
from the point of view of a safe stay of people in them, due to the automation of the process of the search for
rational structure and sizes of evacuation routes. Scientific novelty: 1) was further developed the mathematical
model of the three-dimensional optimization problem of partition and tracing in the part of the calculation of
standards and technological limitations to the metric parameters of the subregions of partition and conducting of
routes, which made it possible to carry out decomposition of general task to the subtasks of partition and tracing;
2) is for the first time developed mathematical model and method of the solution of the three-dimensional problem
of the partition of the assigned region, which made it possible to consider the complex of the existing
technological limitations to the partition of initial region to two forms of the regions: ultimate purpose and regions
for conducting the routes, and to represent the task of in the form interconnected two-dimensional tasks of
smaller dimensionality; 3) mathematical model and method of the partition of two-dimensional multiconnected
region on the subregion is for the first time developed by mutually orthogonal straight lines with the assigned
relationship of the areas of subregions. Method makes it possible to form subregions of partition for conducting
the optimum routes permissible, from the point of view of the limitations of task the, standard; 4) is for the first
time proposed mathematical model and method of the solution of the three-dimensional problem of tracing taking
into account of the existing standards and limitations on the evacuation route, which made it possible to reduce
task to the two-dimensional tasks of the tracing of smaller dimensionality; 5) obtained further development
mathematical model and method of the optimization of routes in the two-dimensional multiconnected region due
to the calculation of technological limitations to the structure and the parameters of routes. Work is inculcated in



the main administration for civil service of the Ukraine for extraordinary situations in Kharkov region and in
Novograd-Volynskiy design-production architectural-planning enterprise. The results of work are used in the
training process of the national university of the civil protection of the Ukraine.
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