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BusnavenNA MÌH0MQnbHO0 Mapupymy6 3adayi docmaeneHHA MODCbKLX 8QHmaMcie bazambMa nepesi3nUKaMU MOMCi 
6e npu yo8i, åo 6uKOpucmOEyIoMbCA mi exiðni napaMempu zeHemuMHO20 azopumwy, AK0 CnpAIOMb nouyky onmu 
MaIbHO20 po3s 'a3Ky. PasoM 3 muM, icHyomb napaMempu, AKi Cymmcs0 He ennu6aNOmb Ha Kiyeeuù pesyibmam npu 
RM0H0 ËX 3HaveNb. Bòaniu pobomi dna oÒHO20 3 KINOYO8LX napaMempis anzovumMy nouyxy Kea3iM0NMaTbHO20 MOpu 
Dmy 6ye 6uKOHaHUù excnepunenm ma nposedewum aH anis, Ha oCHO80 AKLN 3po6neni 6ucHOGKU yodo üozo onmuwanb 
HO20 3HAveHHA 0MO8ipHOcmi 3nummA. 

KIOYO8i cIo8a: MOopcbKi 6aHMaNci, 2enemuunuç an2opumM, K8a30MiH0MaNbHuç Mapupym, oMo6ipuicmb R7UMMA. 

TpaHcnopTyBaHHA TOBapis ¬ oFHiexo 3 Ha`BaxTHB0LIHX CKIaJOBHX 6i3Hecy. Cepea ycix BHA0B TpaHc 
nopTyBaHHA YiTBHY no3HL0O 3aaMae BONHH�, a caMe MopCBKHH BHI TpaHCnopTyBaHHA TOBapiB. Horo 
nepeBaramH HaN KOHKypeHraMH e BapricTs i HaniaHicTb, a Takox MOKITHB0CTB 10CTaBIATH PYAb-aKi THIH 
TOBapiB. TonOBHHMH HeIOTiKaMH LLLoro BHIY TpaHcnopTyBaHHA e HM3bKa WBHIK0CTb A0CTaBJIeHHA Ta 3ane 
KHÍCTb Bin noroHHX yMOB. I aKIo Ha TnorogHi yMOBH npaKTHYHO HeMOXIHBO BIUIHHYTH NiI 4ac nmaHY 
BaHHA, TO Ha MBHJKicT5 A0CTaBIeHHA MOKHa, AKno npoKNanatH MaKCHMaTBHO eeKTHBHÈ MapupyTH, na 
SKHM PO3ymiroTs ÄOro iporaKH0CTB, BHPaxeHy B OnHHHLAX BincTaHi aÑo yacy. 1A OTPHMaHHA TaKOrO Ma 
puupyry Heo6xiFHO po38'13yBaTH TpaHcnopTHi sanayi, 30KpeMa 3aFavy KoMiBORKepa (travelling salesman 
problem) [1]. 

3anana KOM0BOTKEpa oakTHYHO ¬ 3aFayero npoknanaHHA epeKTHBHOro MapupyTy. iA npoKianaHHA 
MapumpyriB MOXYTE BHKopacTOByBaTACA pisHOMaH0TH0 CHOcoP HapHKNan, ninxin niHi}HOro nporpa 
MyBaHHS JIA TOHOTO pose'a3aHHA TPaHcnopTHod 3anavi 3 BH3HayeHHAM BiFnOBiIHOro MapupyTy (Mapul 
pyriB). Toni KOKEH TaKH� Mapupyr 6yne HaaQinsu ehekTHBHHM, ane Ha aoro nouryk, HañiMOBipH0we, 6y 
ne BHTpaYeHO 6araro pecypcis, ronOBHHMH 3 AKHX ¬ yac. AbTepHaTHBOKO TaKOMy cnoco6y e BHKoPHCTaHHA 
eBpHCTHYHHX nizxoniB, KOTpi go3BoNIOT5 3HaXOJAHTH KBA3iorTHMaTbHÈ po3B'A3KH 3aFa4i KOM0BOMKepa 3a 
BiJHOCHO KopoTKHÄ npoMiKOK 4acy 3 BHKOPHCTaHHAM HE3HaYHOro o6eMy o64HCJIHOBANBHHX 3aco6iB. On 
HHM 3 HaHKpauux eBpHcTHYHHX TII�XOn0B JIA po3B`A3yBaHHA AaHOi 3anavi e reHeTHYHH� anropwTM (2) 

e eBpuCTHYHH� aropTM nOUyKy, AKMÝ BHKOpHCTOByETbCA MA 
posB'g3yBaHHA 3anay oTHM0sauiï ra MONeJTHOBaHHA JIAXOM BHINaFkOBOrO nigQopy, KOMP0HyBaHHA Ta Bapi 
auiï uyKaHHX BapiaHT0B po3B'A3Ky. BukopHCTAHHA TaKoro aNropTMy 3Ha4HO npHWBHAuye BH3HaYeHHA 
oTHMaJBHOro abo 6NHBBKOro n0 onTHMaNbHOro (KBas0M0H0MAIBHOro) Mapupyry. 

TeHeTHYHH� aIropHTM 

TeneTHYHHö aIropuTM NepenQauae Taki BX0JH0 napameTpH: Kapra nopTiB, KJIBK0CTb )nepis, po3Mip 
nonynsuii, KiJBKiCTb iTepauiH, ÄMOBipH0cTH 3/1WTTA IBOX Qinepis, KilbKicTb 0TepauiH NA paHHboi 3ynHHKH 
Ta KiTbK0CTb reHeTHYHHX onepaui�. OcraHH0 TpH TNapameTpH BIUIABAKOTb Ha pesynbTaT poboTH aNropwTMy. 

}MOBipHicT 3JTHTTA ABOx inepiB (B MopCBKHX nepeBe3CHHAX nin qiuepoM posymieTbCA TpaHcnopTHH� 
4OBeH) BILIHBaC Ha 3IHTTA JBOX LJIAX0B B oJHH, YHM 36iNBLye }MOBipHicTb 3MeHIeHHA ÜX K0NbKOCT0. PaH 
HA 3yTIHHKa BH3HaYae, AKy MaKCHMaNbHy kiTBK0CTb NOKON0Hb MOKe ipoYTH airopTM Ge3 3M0HH 3HayeHHA 
IIIBOBOd hyHKuiï - jeH napametp cyTTeBO 3MeHUIy¬ 4ac nouiyKy KBa3IMIH0MaNBHOoro Mapupyry. Kinb 
KicTL reHeTHYHHX onepauiH BH3HaYae KiTbK0CTb MyTauiH, AK0 PyJyTb IipOBeNeHi Han nonynauieko [2]. 

OnTHM0sauis napaMeTp0B BiNQyBaeTbCA CKCnepHMeHTaNbHHM WIAXOM, TOÐTO AJIA KOKHoro HaÑopy 
3HayeHb HX TPbOX napameTpiB npOBoIWTBCA 3ar+yck airopTMY, nicng 4orO aHani3yIOTbCA peynbTaTH Ta 
poôJ1ATBCa BHCHOBKH IÊONo oTHMaNbHOCT0 3Ha4eHHA BXIAHHX napaMeTP0B. HMOBipH0cTb 3MTTa oinepi. 
MOKe BIIJIHBATH AK Ha KiJbKiCTH 0TepaujH, Tak i Ha 3HaYeHHA UITbOBOi )YHKUIT (TO4HiCTL KBa3ionTHMaIbHO 
ro poss's3Ky). 3HayeHHa paHHboi 3ynHHKH Mae 3aneKaTH B0A KiTBKOCT0 IopTis Ta irepaui� 4HM PibLUe 
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nopTiB, THM 6IbIune 3HaNo6MTbCA nOKoN0Hb UIA OTPHMaHHA p03B`A3KY, AKHÝ 3alOBOIbHWTb yMORi 3EIMHKM. KinbkicTb reHeTHYHHX onepaui� TaKO% BuIWBA¬ Ha IBMIKICTb iouuyky KBasIOrrTWMalbHOr Po3B N3Ky. EkcnepHMeHTaIbHHM LUIaXOM 6YNO BHABJICHO, |O Io¬AHaHHA reHeTHYHHX oneparopis MyTauii 36inbuiye uIBWAK0CTh oTpHMaHHA po3B`A3Ky 3a1a41. 
B paMkax uici po6orTH OCHOBHA yBara npuniNanacb 10cnixeHHIo 3HaYEHHA ÄMOBipHOCTi Jla npoBeNCHa HH3Ka eKcnepHMeHTiB NIg BH3HaYeHHA HañQiibI OfTHMaJTBHOro 3HaYeHHA KMMOBipHOK0 31HTTA B anropuTMi. Iua uboroy nporpami MATLAB 6yB 3anyueHHÄ CKpHr, SKHÀ UMKI0YHO BMKOHYBAR reHeTHYHAM anropHTM 3 pi3HHMM Ha6opaMM JaHMX, a came - KiJIBK0CTIO nopriB Ta ÄMOBipHiCTIO pesynbraTi 6ynu 3renepoBani rpadþiku sanexHOCri LinBOBOi hyHKuïï Ta kiTBKOCTi irepauit 3a KiTbK0CK MiCT BIJ 0MOBiPHOCTi 3IHTTA, AHani3yioyH rpaik Ha pHc. 1, 4, MOKHa noba4MTH, Êo 3aranoM KMOBIpHICT, 

MHIK «Cvacni indopuayiiùni ma eekmponni mexnono2iY 

3NWTTA M0H0MaNbHO BINJHBae Ha 3HayeHHA UIbOBOi OyHK;0d: i1 MIHIMYM CTaHOBHT5 437, a Mave 
440. BoIHOMac BIUIHB 0MOBipHOCT0 3IHTTA Ha KiJTIBK0CTB 0TepauiH Hao4HO cNOCTepiracThca Ha pc. 1, 6 pisHHuA MIK M0HÈMaNbHHM Ta MaKCHMaNbHHM 3HayeHHAMH CTaHOBWTB IIpubIH3HO 159%. Caia 3ayBaKMT, uo HaiMeHIe iTepauiH 6yno BHKOHaHO IpH ÄMOB0PHOCT0 3/THTTA Y nianasoHi BIJ 0,05 IO 0,10.TakoK CNA-crepiracbCA TeHNEHUis IÊONO 36iNbweHHA LITHOBOÏ oyHKuiï (BapTocTi Mapupyry) Ta kinbKOCri r 
(Hacy, BHTpaveHoro Ha o64MCICHHS) npH HaÑnHKeHH0 ÄMOB0pHOCT0 3IHTTA NO 1. 
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}MOBipHicTs 3/urTA 

Merging probability in the genetic algorithm for determining quasiminimal route in the problem of maritu 
cargo delivery 

when those input parameters of the genetic algorithm are used, at which the most optimal solution is founa 
It is possible to determine the minimal route in the problem of maritime cargo delivery by multiple carriers in the case 

obtained data allow drawing concusions about the optimal value of the merging probability. 
Kevwords: maritime cargo, genetic algorithm, quasiminimal route, merging probabiliy. 
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there are parameters that do not significantly afect the final result when changing their value. In this Study, the auihor 

performs an experiment and an analysis for one of the key parameters of the quasiminimal route search 
algorihm 
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