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B nepmomy po3nini po3risiHyTo crienu(iky TpaHCTIOPTY SIK rally3i MaTepiajJbHOro BUPOOHUIITBA,
IIPOaHaII30BaHO OCOOJIMBOCTI OpraHizaiii mepeBe3eHb CHITyYMX BAaHTAXiB, HABEIEHO OMUC iCHYIOYOTO
MIPOTrpamMHOTO 3a0e3MeueHHs sl po3poOKu TrpadikiB pyXy TPaHCIOPTHUX 3aco0iB MPH TEPEBE3CHHI
BaHTAXIB.

B npyromy po3ain HaBeAeHO METOIWKY BHOOPY TPAHCIOPTHUX 3acOo0iB Ta MaTeMaTU4YHE
3a0e3nedeHHsT po3poOku rpadikiB pyXy TPaHCHOPTHHX 3ac00iB NMpH MepeBe3eHHI BaHTaxiB. Omnucani
dbopMyaM Ta METOAM BHU3HAYCHHsS HEOOXiAHOI KITBKOCTI TpaHCMOPTHHX 3aco0iB. CdopmynpoBaHa
TUIIOBA MOCTAHOBKA 3a/1a4i MOIIYKY ONTUMAJIBHOTO NUIAXY Ta MepelideHi MeToIu 11 pileHHs. 3po0iieHo
BHUCHOBKH TTPO HEIOMIKH Ta MepeBaru KOXKHOI0 METOY.

B TperpboMy pozmimi Marictepchkoi poOOTHM HaBeleHO (opmaiizalliio 3axadi  po3paxyHKY
ONTUMAJIBFHOI JIOCTaBKM CHUITYYUMX BaHTaXIB IUISAXOM IHTErpauii JBOX OKpeMHUX 3aJay. IMOIIyKY
ONTUMAJIFHOTO MUIAXY Ta PO3PaxXyHKY ONTHMAIBHOTO PO3MOJUIY BaHTaXIB MO BaHTaXIBKaxX JUIs
OTpUMaHHS HaWMEHIIMX BUTpaT nanuBa. OmnucaHo CTBOpeHY 1H(OpMAIiiHYy MOJAETb MPOEKTOBAHOI
KOMIT'IOTEPHO1 CHCTEMH MOBOIO Bi3yasibHOro MonemoBanus UML.

B uerBepTrOomMy po3ainmi marictepchkoi poOOTH OMHMCAaHI MOMJIMBOCTI CHCTEMH ISl TOIIYKY
ONTUMAJIHOTO NIISAXY Ta ONTUMAJILHOTO PO3IOALTY BaHTAX1B, HABEJCHO MPUKIIaX (yHKIIOHYBAHHS Li€i
CHUCTEMH Ta MPOBEACHO aHAI3 pe3yabTaTiB po3paxyHkiB. OiHeHa e(pEeKTUBHICTh PO3POOKH CHUCTEMH 3a
JIOTIOMOT010 (PyHKIIIOHAJIbHO-BAPTICHOT'O aHAJIi3y.

B m'aromy posaini mpoaHanmizoBaHO HeOE3IMe4yHI Ta MIKIAMBI BUPOOHUY1 (PakToOpu Mpu poOOTi
kopuctyBaua [IEOM, po3pobieni 3axomu o0 3ade3neueHHs 0e3nedyHux i KOMPOPTHUX YMOB Mparii.

OO0'exToM JOCHIDKEHHS JaHOi POOOTHM € MaTreMaTH4He 1 MporpaMHe 3a0e3MedeHHS IS
NPOBEICHHS pO3PaxyHKIB TpPU TIE€PEBE3CHHI CHUIyYMX BaHTaXIB aBTOTpaHcmopTtoMm. Illpeamer
JOCTIPKEHHS — METOJIM ONTHMAJIbHOIO PO3MOALTY BAHTaXIB Ta MOIIYKY ONTUMAIBHOIO LUISXY PyXY
BaHT)XHUX aBTOMOO1JIIB.

Mertoto MaricTepchbKoi poOOTH € YIOCKOHAJICHHS MPOIECY MPUUHATTS YIPABIIHCHKHUX PIIlICHb Ha
MiIPUEMCTBI BAHTAKHUX MEPEBE3EHB IUIIXOM JOCIIPKEHHS METO/IIB ONTUMAIBHOI TOCTABKU BAaHTAXKIB
Ta po3poOKH 1HPOPMAIIIITHOT CHCTEMH JIJIsl TPOBEICHHS PO3PaXyHKIB.

VY 3B'I3Ky 3 TUM, IO ICHY€ BEJMKAa KUIBKICTb METOJIIB U PILICHHS 3a/1adl ONTHUMAaJIbHOI
JIOCTaBKM BaHTaXIB, CTa€ aKTyaJlbHUM BHOIp JEKUIBKOX TIIXO/IB, sAKi O OyJId MaKCUMaJIbHO
e(eKTUBHIUMHU JJ1s1 0OpOOKHM 33a]]a4 KOHKPETHOT'O MiITPUEMCTBA BaHTAXKHUX TIEPEBE3CHb.

HaykoBa HOBHM3Ha MaricTepchbkoi poOOTH TOJISITa€ B OJHOYACHOMY 3aCTOCYBaHHI JBOX KJaciB
ONTUMI3AIIfHUX 3a7ay B OJHI€] MNpeIMEeTHOI Talxy3i BaHTaXHUX IE€PEBE3CHb Ui OTPUMAHHS
ONTUMAIBHOTO PIIICHHS.

[IpakTH4yHA LIHHICTH MOJSATA€E B TOMY, IO PO3POOJIEHO KOMIIIOTEPHY CHUCTEMY, SIKa I03BOJISIE
3HAWTU ONTUMANbHUNA HUIAX JOCTaBKM CHUIYYHMX BAHTAXIB Ta ONTUMAJIbHUN PO3MOALT BaHTAXIB IO
BaHTaXIBKaX.

OCHOBHI TMOJIOKEHHS JUTUIOMHOI poOOTH MaricTpa Oyiau MpeACTaBICHI HA YOTHPHbOX HAYKOBUX
KOH(EPEHIIisX, 3IHCHEHO YOTUPH IMyOTiKallii.

BAHTAOIIEPEBE3EHHS, IIICOK, I'NIMHA, IHEBEHI, JIOI'ICTUKA, OIITUMI3AILLLA,
BUBOPY TPAHCIIOPTHUX 3ACObIB, T'PA®IKIB PVYXV TPAHCIIOPTHUX 3ACOBIB,
BU3HAYEHHSI HEOBXIJJHOI KIIBKOCTI TPAHCIIOPTHUX 3ACOBIB, 3AJJAYA IIPO
KOMIBOSIKEPA, MATEMATUYHA MOJIEJIb, IH®OPMAILIIMHA CHUCTEMA, UNIFIED
MODELING LANGUAGE, OBJECT PASCALEKOHOMIYHA E®EKTUBHICTb



PE®EPAT

Ilonnoe HazBanme <«McciaeaoBaHWE METOJOB ONTHMAILHOW JOCTABKHM _ CHIMYYHMX TPY30B
aBTOTPAHCIIOPTOM»

Maructepckas pabota no cnerpanbHocTH: 126 dlHpopManmoHHbIe CUCTEMBI U TEXHOJIOTHU»

Crynent rp. UCT-18-mar II'MA, E.H. Ky6an. —Kpamaropck, 2019.

Pabota comepxxut 129ctp.: 78puc., 18T1adn., 25cnaiigos.

B mepBoMm pazgene paccmoTpeHa creuuduka TpaHCIOPTa KakK O0JIaCTH MaTepHallbHOTO
IPOM3BOJICTBA, IPOAHATM3UPOBAHBI OCOOEHHOCTH OpTraHU3alMM TIEPEBO30K CHIMYYHX TPY30B,
IPUBEJICHO OIMCAHHWE CYIIECTBYIOIIETO IMPOTrpaMMHOI0 oOecredeHus uis pa3paboTKu Trpadukos
JIBIDKEHUS TPAHCTIOPTHBIX CPEICTB MPH MEPEBO3KE TPY30B.

Bo BTOpOM pasznene npuBefeHa METOJUKa BbIOOpA TPAHCIOPTHBIX CPEACTB M MaTeMaTHUECKOe
obecrieueHrne pa3padOTKHM TPaPUKOB [IBIKCHHSI TPAHCIIOPTHBIX CPEICTB TMPU TEPEBO3KE TPY30B.
Onucannbie GopMysbl U METOMABI ONpeAeNeHUs HEOOXOIUMOTo KOJIMYECTBa TPAHCHIOPTHBIX CPEICTB.
CdopmynupoBana TUTIOBAs MMOCTAaHOBKA 33Ja4YM MOUCKY ONTHMAJIBHOTO MYTH M MEPEUUCIICHBI METOIbI
ee pemeHust. Crenanbl BRIBOABI O HEJOCTATKaX M MPEUMYILECTBAX Ka)XI0ro METoa.

B Tperbem paznene Maructepckoil paboThl TnpuBeleHa (opmanuzanus 3aJadd  pacuera
ONTUMAJIFHOM JIOCTaBKM CBHIMMYYMX TIPYy30B MyTeM HMHTETpallMM JBYX OTIENIbHBIX 3aJad. IOHMCKa
ONTUMAJIFHOTO MYTHU U pacyeTa ONTHUMAJIBHOTO paclpeiesieHus: TPY30B [0 IPY30BUKAM IS MOTYYCHHUS
HaMMEHBIIMX 3aTparT TomuBa. OmmcaHa co3laHHas WHQPOPMALMOHHAS MOJENb CIPOCKTHUPOBAHHOU
KOMIIBIOTEPHON CUCTEMBI Ha SI3bIKE BU3yallbHOT0O MoaenupoBanust UML.

B derBeproM paszene MarucTepckoil pabOThl ONMHCAHBI BO3MOXKHOCTH CHUCTEMBI JUIS MOUCKA
ONTUMAJIFHOTO MYTH U ONTHUMAJIbHOTO pacIlpeieleHus Tpy30B, IpuBeeH npuMep GyHKIIMOHUPOBAHUS
ATON CHCTEMBl M TPOBEACH aHAIW3 pe3yibTaToB pacdyeToB. OneHeHa 3((PEeKTUBHOCTH pa3pabOTKH
CUCTEMBI C MTOMOIIBIO0 (PYHKIIMOHAIBHO-CTOUMOCTHOTO aHAJTN3A.

B msarom paszpene nmpoaHadM3UpOBAaHBI OMACHBIE M BPEIHBIC MPOM3BOACTBEHHBIE (DAKTOPHI IpU
pabore mome3oBarenst [IDBM, pa3paboranbl Meponpustus 10 oOecrnedeHu0 Oe30MacHbIX |
KOM(OPTHBIX YCIOBUM paOOTHI.

OObEeKTOM HCCIIeIOBaHMSI JTaHHOM pabOThl SBISETCS MaTeMAaTUYECKOe U IPOrpPaMMHOE
oOecrnieueHre AJis IPOBEJCHUS pacueToB MPU MEPEBO3KE CHIMYyYUX IPy30B aBTOTpaHcnopTtoM. [Ipeamer
UCCIICIOBAaHUST — METOJbl ONTHMAJIBHOTIO pAacHpelesieHHs] TPY30B U IOHCKAa ONTHUMAIbHOIO IyTH
JIBIDKEHUS TPY30BBIX aBTOMOOUIICH.

Ilenpt0o  MarucTepckoil  pabOTHl  SABISIETCS  YCOBEPIICHCTBOBAHHE IMpoliecca MPUHATHS
YIPaBICHUYECKUX PELIEHUI Ha NPEeInpHUsITHUH TPY30BBIX IMEPEBO30OK IyTEM HCCIEAOBaHUS METOJIOB
ONTUMAJIFHOM JOCTaBKH IPY30B U pa3pabOTKH MH(YOPMALIMOHHOM CUCTEMBI I TPOBEICHUSI PACUETOB.

B cBa3um ¢ Tem, 4TO CyuiecTByeT OOJbIIOE KOJUYECTBO METOAOB JJIA pELIEHHUS 3a7auu
ONTUMAJILHOW JOCTaBKM TPY30B, CTAHOBHUTCS AKTYaJbHBIM BBIOOP HECKOJIBKHX MOIXOA0B, KOTOpHIE
Obul OBl MAaKCHMANbHO Y(PQPEKTUBHBIMHU ISl PELICHUS 3a/1a4 KOHKPETHOTO IMPEINpPUATHS T'PY30BbIX
MEPEBO3OK.

Hayunasi HOBH3HA Maructepckoid paOOThl 3aKIIFOYAETCsl B OAHOBPEMEHHOM MPUMEHEHHH IBYX
KJIACCOB ONTHMMU3ALMOHHBIX 33]a4 B OJIHOM MpeIMETHON 00JIaCTH IPy30BBIX MEPEBO30K IS MOTYYCHHUS
ONITUMAJILHOTO PELICHHUS.

[IpakTuyeckass LEHHOCTh 3aKJIIOYAeTCs B TOM, YTO pa3paboTaHa KOMIIBIOTEpHAsh CHUCTEMa,
KOTOpas paspemaer HaWTH ONTUMAIbHBIA MyTh JOCTaBKM CHIIYYUX TPY30B M ONTUMAIBHOE
pacnpeseseHre Tpy30B 110 TPY30BHKaM.

OcHOBHbIE TIOJIOKEHUSI AUIUIOMHOW paboThl MarucTtpa ObUIM MpPEACTaBICHbl Ha YEThIPEX
HayYHBIX KOH(PEPEHLHUAX, OCYIIECTBICHO YEThIpEe MyOINKAIINH.
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The first section considers the specifics of tramsps a field of material production, analyzes
the features of the organization of transportabbmulk cargo, describes the existing softwaretfar
development of traffic schedules for vehicles dgigargo transportation.

The second section provides a methodology for 8etgeehicles and mathematical support for
the development of vehicle traffic schedules fag thansport of goods. The described formulas and
methods for determining the required number of cleki A typical statement of the problem is
formulated for finding the optimal path and methdds solving it are listed. Conclusions are made
about the disadvantages and advantages of eachaneth

The third section of the master's work providesranglization of the problem of calculating the
optimal delivery of bulk cargo by integrating tweparate tasks: finding the optimal path and
calculating the optimal distribution of goods bydk to obtain the lowest fuel consumption. The &ea
information model of the designed computer systenthie language of visual modeling UML is
described.

The fourth section of the master's work descrilbesdapabilities of the system for finding the
optimal path and optimal distribution of goods, egvan example of the functioning of this system and
analyzes the calculation results. The efficiencyhef development of the system using the functional
cost analysis is estimated.

In the fifth section, hazardous and harmful produrcfactors are analyzed during the work of a
PC user, measures are developed to ensure sat®m@ufiortable working conditions.

The object of study of this work is mathematicald asoftware for calculations in the
transportation of bulk cargo by road. The subjéd¢he study is the methods for the optimal disttitou
of goods and the search for the optimal path forks.

The aim of the master's work is to improve the ngean@ent decision-making process at the
freight transport enterprise by studying the methad optimal cargo delivery and developing an
information system for settlements.

Due to the fact that there are a large number @haus for solving the problem of optimal cargo
delivery, it becomes relevant to choose severatagmhes that would be most effective for solving th
problems of a particular freight transportationeeptise.

The scientific novelty of the master's work corsist the simultaneous application of two
classes of optimization problems in one subjech ark freight transportation to obtain the optimal
solution.

The practical value lies in the fact that a compatestem has been developed that allows you to
find the optimal way to deliver bulk goods and dptimal distribution of goods by truck.

The main provisions of the master's thesis wersgmied at four scientific conferences, four
publications were carried out.
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UNIFIED MODELING LANGUAGE, OBJECT PASCAL, ECONOMIPERFORMANCE



