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1. O6'eKT mOCHimKEeHHs - IIpoLiecC NnepeminieHHs HeGe3NeYHUX BAaHTaXKIB 3 YpaXyBaHHSIM BUHUKHEHHS Ha iX HISIXY
HAJ3BUYAMHUX CUTYyalLill. MeTa fociiIkeHHs - po3pobKa METOJiB Ta MoZesiel oNTUMi3allii nepemilieHHs] BAHTaKIB
MigBUIEeHOI He6e3neKH, CIPSIMOBAHUX Ha MPUMHSATTS ONEPAaTUBHUX, TAKTUYHUX i CTPATETriyHUX pillleHb Ta
3HIKEHHS 30MTKiB i PU3HUKIB BiJj BAHUKHEHHS HA/I3BUYANHUX CUTYallill Ha MapIIPyTax IPOXOIPKEHHSI 00'€KTIB 3
He6e3leYHMU BaHTa)KaMUu. MeToiy JOCiI)KeHHS - MeTOAU CUCTEMHOT0, CTATUCTUYHOTO aHali3y [Jis
IOCJIiIPKEHHS IMHAMIYHOI TDAHCIIOPTHOI 3a1a4i, METOIM €KCIIEPTHUX OLiHOK, MaTEMAaTUYHOIO aHaJli3y,
€BPUCTUYHOTO Ta MaTEMaTUYHOTO TPOTpaMyBaHHs AJ1s1 MoAu@ikallii MypaxonoiiGHUX aJrOpPUTMIB,
GaraTokpuTepiasbHOI OnTUMI3aLii i Teopii IpUITHATTS pilleHb 11 TO6YIOBU METOIiB KEPOBAHOI €BOJIIOLLI.
Anaparypa - nepCoHaJIbHUI KOMII'I0Tep. TeOpeTuyHi i IPaKTUYHi pe3yIbTaTy LOCIII)KEHD — PE3YJIbTATU €
BUpilIEHHSM HayKOBO-TEXHIUHOI 3a7ja4i pO3POOKM METOMIB Ta MOeJIeN ONTUMi3alii nepeMillleHHS BaHTaxXiB
niaBuIeHoi Hebe3neKu [J1s AeKiIbKOX KPUTEPIiB, o 6a3yI0ThCs Ha METOAAX aKTUBHO KEPYIOUUX €BOJIIOLIHHNAX

cTpareriil IpuiHATTA pilleHb. OTPUMAaHI pe3ysIbTaTy MAlOTh B)KJIMBE HAYKOBE Ta IIPAKTUYHE 3HAYEHHS JJIs1



CTBOPEHHS CUCTEM, CIIPSIMOBAHUX Ha MPUMHSTTS ONIEPAaTUBHMX, TAKTUYHUX Ta CTPATETiYHUX pilleHb. Po3pobiieHi
MOJIeJli Ta METOJIY JO3BOJISIIOTh 3HU3UTU PU3UKH i 30MTKY BiJ, BAHUKHEHHS TPAHCIIOPTHUX NOJiH, cOPMYBaTU MIpU
BMHUKHEHHI HaI3BUYallHUX CUTYalliil Hai6iibil 6e3MeyHi MapuIpyTU IPOXOKEHHS TPAHCIIOPTY, HABUNUTHU
[IEPCOHAJI KEPYBAHHIO TPAHCIIOPTYBAHHSIM HEOE3[€YHUX BAHTaXIB B YMOBaX BUHUKHEHHS HAJI3BMYAHUX CUTYyalili,
a TaKoXX BUPOOUTU PEKOMEHAli 00 3HVKEHHS PU3UKiB. HaykoBa HOBM3HA - BIleplie BUKOHAHO OCTAHOBKY
IMHAMIYHOI TPaHCIIOPTHOI 3a/4a4i KePYBaHHS OO IPUMYCOBOI 3MiHU 3aIlJIAaHOBAHOT'O MApPIIPYTy y BUNIAIKY
BYMHUKHEHHS HaJI3BMYalHOi CUTYyallii HA MapLIpyTi TPAaHCIIOPTYBaHHS HEOE3MEeYHUX BAaHTAXIB; AJ14 ii BUpilleHHSs
3aIPONIOHOBAHO MOJIEJb TPEJCTABIEHHS TPAHCIIOPTHOI MEPEXi y BUIJIsi rpada CrpsIMOBAaHOI €BOJIIOLT, MOZEJIb
MIPOLIECY IPUUHATTS CTPATETIYHUX Ta OIIEPATUBHYX PillleHb 3 YPaxyBaHHAM iCTOPIil y BUIJISAIi MHOKMHU allpiOpHUX
MiIKpOCHUTYyalliil. 3allpOIIOHOBAHO METOJ, OIIEPATMBHOIO NOLIYKY KEPYIOUMX PillIeHb 3i 3MiHM MapLIPYTy, IKUN
BpaxOBy€ Ha NIOYaTKOBOMY €Talli iCTOPil0 MOAIOHMX HaA3BUYAHNX CATYyaLlil Y BUTJISIi MHOKAHUY allpiOpHUX
MIKpOCHTYyallii1, Ta peasidye Ha HACTYITHOMY €Talli aKTHBHO KEPOBaHY €BOJIIOLIIHY CTPATETIIO 3i CIIPSIMOBAHOIO
eBoJIIoLiel0 y KoMbiHallii 3 "MypaxonoibHO MOLeJIII0"; OTPUMAB IOJAbIINN PO3BUTOK METO
6araToKpUTepiaJbHOI ONTUMI3allii MapIIPYTy TPAaHCIIOPTYBaHHSI HEOE3I1E€UHNX BAaHTaXIB, SIKUH Ha BiIMiHY Bif
iCHYI0YMX BUKOPUCTOBYE BIaJIi IIPELIEEHTHI PillleHHs Ta BPaxOBye Y MOZEJli TPAaHCIIOPTHOI MePEXi eBPUCTUYHI
reHepariii HOBOro aJbTePHATUBHOIO PillleHHs i IIJITXOM HaKJafgaHHs mtpadiB Ha HeedeKTUBHI pparmeHTH
3abe3rnevye ONTUMI3allilo CTpaTeriyHuX pillleHb /1J1s YIIpaBJliHHS TPAaHCIIOPTYBAaHHSM He6e3[eYHUX BaHTaXIB, 1110
IIO3BOJIsIE MPOTHO3YBATU 3HAYE€HHSI PU3UKY, CTOCOBHO CTPATEriYHOTO YIIPABJIiHHS; OTPUMAB [10JAJbIINI PO3BUTOK
METO/I, PO3PAXyHKY PU3UKiB BUHMKHEHHS HAaJ[3BUYallHUX CUTYaLill IpX TPAHCMOPTYBAaHHI He6e3M1eYHNX BAHTAXIB,
KUY HA BiIMiHY BiJl iCHYyIOUMX IIPOIIOHY€E Ha MEPLIOMY eTalli BpaxOBYyBaTH y3arajabHEHi JjaHi 110 BAHTaKOIIOTOKAX, Y
HACTYNHOMY - KOHQIrypalito TpaHCIIOPTHOI Mepexi, reoiHdpopMallifiHy IPUB'S3Ky, 10 JO3BOJIsIE PO3paxyBaTu
6e3MeyHy IBUIKICTb PYXY, KiJIbKiCTb HEOE3MEYHMX BAaHTaXIB Ta IMOBIPHICTb BUHUKHEHHS "KaCKaIHOTroO"
PO3LIVPEHHS HAA3BUYaNHUX CUTYyalliil. PesynbraTy gucepTaniiiHoi po6oTH, 30KpemMa MeTO[l, IIJIaHyBaHHSI
ONTUMAJIbHOTO MapUIPYTy 3 YPaxyBaHHSIM PU3UKiB, BAKOPHCTOBYIOThCS ITPU IIJIaHYBaHHI MapIIPYTiB Ta IPOBEJIEHHI
TPEHYBaHb iHKaCaTOPCHKUX IPYII y My6JIiYHOMY aKLiOHEPHOMY TOBapUCTBi "CXigHO-yKpaiHChbKui 6aHK "I'paHT"
(JoBimka N22050,/06-1-01 Big 18.01.11 p.) Ta X® AKB "TAC-Komepu6ank" (Josigka N20411-01 iz 04.11.10 p.). Haykosi
TEOPETUYHi Ta IPAaKTUYHi pe3yJbTaTH IUCEPTALiIHOI pOOOTH MOXYTh OYyTU BUKOPUCTAHI B MiANIPUEMCTBAX YKpaiHU
D715l IPUIHATTS e(PeKTUBHUX PillleHb B YMOBax 0araTOKpUTEPiaIbHOCTI 11 HEBU3HAYEHOCTI; y HaBYaJIbHOMY IIpOLieCi
[IpY MiAgroToBLi (axiBLiB y ramys3sx NpoeKTyBaHHS iHPOpPMaliiiHUX TeXHOJOTIH.

2. Subject of research - process of dangerous cargo transportation with accounting of emergency possibility. Aim
of research - development of methods and models for optimizing transportation of dangerous cargo, targeted for
operational, tactical and strategic decisions and decreasing losses and risks from emergency on current routes of
transporting emergency cargo. Methods of research - system and statistical analysis for dynamic transporting
task, methods of expert estimations, mathematical analysis, heuristic and mathematical programming for ant
colony algorithms, multiple criteria optimization and decision support theory for guided evolution strategy.
Hardware - personal computer. Theoretical and practical result of research is solution of scientific and technical
task of developing methods and models for optimized dangerous cargo transportation. Obtained results have
important scientific and practical task for creating systems, targeted on operative, tactical and strategic decisions.
Developed methods and models allow to reduce risks and losses from emergency, produce safest routes in case of
emergency, educate managers to control dangerous cargos transportations and produce recommendations for
risks reduction. New scientific results include first formulation of dynamic transportation control task in case of
forced change of planned route in case of emergency on current route; in order to solve proposed task a
representation of transporting network as a graph of targeted evolution is proposed, model of decision support in
strategic and operative solutions by using set of prior microsituation, which allowed to implement prognosis of
future scenarios and reduce time for taking tactical or operative decisions on route change. For the first time
method of operative search for control decisions is proposed in order to simplify route change process, which on
the first step takes into account history of similar emergency situations as a set of prior microsituations, which
implements on the next stop actively maintained evolution strategy with directed evolution mixed with ant-based



colony model, which allowed to perform decision support in terms of more effective operative solutions on
dangerous cargo transportation in minimal time. A new proposed method of multiple criteria optimization of
dangerous cargo transportation route, in difference from previous solutions, uses successful previous solutions
and uses in model of transport network heuristic generations of new alternate solutions and by adding fees on
ineffective fragments allows optimization of strategic solutions of dangerous cargo transportation and allows to
forecast risks values. A new method of risks calculation proposed in the paper for emergency risks calculation
during dangerous cargo transportations, which, in difference from existing solutions, proposes reuse of
generalized data on cargo transportation rates, on next step - configuration of transport network, geo-information
data which allows to calculate safe speed of movement, amount of dangerous cargos and probability of cascade
extensions of emergency situations. Results of the paper, especially methods of planning new optimal route with
taking into account risks, are used during planning routes and performing training of routing teams in public joint-
stock company "Eastern Ukrainian bank "Grant" (N2 2050 /06-1-01 from 18.01.11) and KF AKB "TAS-CommerceBank"
(N20411-01 from 04.11.10). Scientific theoretical and practical results of paper may be used in Ukrainian companies
to form effective decisions in terms of multiple criteria, in educational process during studying process in
informational technologies sphere.
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