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Y 2022 poui B YHiBepcuTeTi MUTHOI cnipaBu Ta ¢iHaHciB Bigdyaachy Tperss Mikna-
poaHa HaykoBa KOH(pepeHuiss «[HHOBaWilHI TeXHOJI0TIi, MOJeJi ynpaBJiHHs Ki0epOe3neKoro
ITMK-2022». B po6Gori koHdepennii npuitnsiiia ydactb npeacraBaukn CILIA, IMoabuii,
I'epmanii, Inaii. 3 1onoBiasiMM BUCTYNIJIM KPallli CTYJAeHTH YHiBepPCUTETY MUTHOI CIIPaBH Ta
¢inancis.

BBaxaemo, mo MixHapoaHa HaykoBa KoH(pepeHuiss «IHHoOBamiiiHi TeXHOJIOTIN,
MozaeJi ynpapJinHsa Kioepoe3snexorw ITMK-2022» nanaji crane 0a3010 /151 NOAAJIBINIOI OiJIbIII
eexTUBHOI po0OTH HAYKOBHUX I'YPTKiB Kadeap YHiBepcuTeTy MUTHOI clipaBu Ta (QiHAHCIB :
kadenpu KidepOe3neku Ta iHGOpMAMIHHUX TEXHOJIOTIN, Kadeapu KOMII’IOTEPHUX HAYK Ta
iHkeHepil mporpaMHoro 3ade3ne4dyeHHs, Kadeapu TPAHCMOPTHUX CHCTEM Ta TEXHOJIOTIM,
Kadeapu TroTeIbHO-PECTOPAHHOI CIPaBM Ta TOBApPO3HABCTBA, Kadeapu MiKHAPOAHHMX
€KOHOMIYHMX BiIHOCHH, PperioHAJIbHUX CTYAiH Ta TYypuU3My, Kadeapu ncuxoJorii Ta
JKYPHAJICTUKH TOLIO.

Jexan ¢akynbrery IHHOBaniiiHux Texnosoriii YMC®,
JTOKTOP eKOHOMIiYHMX HayK, npodecop Kopuees M.B.



SIMULATION MODELING OF LOGISTICS SYSTEMS
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Real-world simulation solves real-world problems safely and intelligently. It is a convenient
tool for analysis: it is clear, easy to understand and verify. In various fields of business and science,
simulation helps to find optimal solutions and gives a clear idea of complex systems.

Simulation is an experiment on a reliable digital representation of any system. Unlike physical
modeling, such as building a building model, simulation is based on computer technology that uses
algorithms and equations. You can analyze the simulation model in dynamics, as well as view the
animation.

Computer simulation is used in business when conducting experiments on a real system is
impossible or impractical, often due to their cost or duration.

The ability to analyze the model operates distinguishes simulation modeling from other
methods, such as the use of linear programming. The user studies the processes and makes changes
to the simulation model during operation, which allows you to better analyze the system and
quickly solve the problem.

A large number of relevant applied problems are solved by simulation methods. In particular,
there is a class of objects for which, for various reasons, analytical models have not been developed
or methods for solving problems about such models have not been developed. In this case, the
mathematical model is replaced by a simulator or simulation model.

The paper presents a simulation model of car service under the conditions of servicing several
categories of vehicles, designed for visualization, analysis and search for stable parameters of the
system. The result of the simulation model of car service will be forecasts of the duration of
vehicles in the car service and the number of repaired vehicles by category, based on which the
profit of the car service is calculated. The following can also be calculated: the distribution of time
spent in the queue and the system, the load factor of car service units, the average length of the
queue, the average waiting time, the probability of waiting for service, the probability of refusing to
accept the vehicle. The simulation model can be used to assess the adequacy of the total capacity of
car services located in the region, providing quality service to potential customers.

MATEMATHUYHE MOJAEJIIOBAHHSA TEMIIEPATYPHHUX ITOJIIBY ITAPYBATHUX
OBOJIOHKAX 3 BHYTPIIIHIMMU JIZKEPEJIAMHU TEIIJIA

Cwmerankina H.B.!, Miciopa C.1O.!, Miciopa €.10.?

"Inemumym npoonem mawunoodyoyeanns im. A.M. ITiozopnozo HAH Ykpainu
?Xapkiscokuit nayionansnuil ekonomiunuil ynisepcumem imeni Cemena Kysneys

3abe3neveHHsT epeKTUBHOI Ta O€3MeYHOi eKCIuTyaTallii eJIeMEHTIB CKIIHHS JITaTbHUX
amaparTiB € aKTyaJlbHOIO 3a7adero, sKa MOTpedye po3pOoOKHM METOJIB BHU3HAYCHHS pPaIllOHATBHUX
napameTpiBCcUCTEM 00IrpiBy y nux enemeHTax|l].Meroro poboTH € po3poOKa METOAY PO3PaXyHKY
HECTaIllOHAPHUX TEMIIEPAaTYPHHUX TOJIB y €JIEMEHTax CKJIIHHS JITAIhHUX amnapariB IiJ BIUTHBOM
BHYTPIIIHIX PO3MOAUICHUX JDKEPEIT TeIlIa, iK1 MOJISTIOIOTh CUCTEM O0IrpiBYy.
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EnemMeHT CKIIIHHS pO3IIIANA€ThCs SK IIapyBaTa IWIIHAPHUYHA HE3aMKHEHa OO0OJIOHKa 3i
CKJIaIHOI0 (DOPMOIO y IJIaHi 3 IMIYILCHUMH TUTIBKOBUMH JpKepenamu Teruia. O6osoHKa 3i0paHa 3
130TPOMHUX MIapiB CTaoi TOBIIMHM. Ha BepxHil Ta HIKHIA TMOBEPXHAX OOOJOHKH Ma€ MiCIe
KOHBEKTHBHHMI TEIJIOOOMIH 13 30BHINIHIM cepenoBuieM. Temmneparypa Ha OI4HIM IMOBEpXHI
JOPIBHIOE HYJIO. PIBHSHHS HECTaliOHAPHOI TEIUIONPOBIIHOCTI /IS JOBUIBHOTO IIapy Ta TPaHUYHI
YMOBH Ha OI4HIN MOBepXHI 000JIOHKH (POPMYIOTHCS Ha OCHOBI BapialliifHOTO pIBHSHHS TEIMJIOBOTO
Gamancy [2].

PiBHSHHS TETIONPOBIAHOCTI, TOYATKOBI 1 TPAHUYHI YMOBU U1 IOBUIBHOTO MIApy 00OJIOHKH
miciist epeTBOpeHHs Jlaraca 3a yacoM 3BOJISITHCS 10 ONEPATOPHHUX PIBHSHB. PO3B’SI30K pIBHSIHHS
TETJIOTPOBITHOCTI MIYKAEMO y BHTJISAI TOOYTKY TPhOX (PYHKIIIM BiJ MPOCTOPOBHX KOOPJAWHAT, 110
Jla€ 3MOTy TIEpEeHTH 10 CUCTEMU 3BUYAMHUX MudepeHuianbHuX piBHsIHb. KoediieHTH po3BUHEHHS
y Pl BU3HAYAKOTHCS 3 CUCTEMH JIIHIMHUX aireOpalyHUX PIBHSIHB, 5K (OPMYETHCS 3 TPAaHHMYHHUX
YMOB Ha 30BHIIIHIX MOBEPXHAX Ta I'PAaHUIIIX KOHTAKTY miapiB. [IpaBa 4acTHHA CHCTEMH MICTHUTH
KoeimieHTH po3BUHEHHS (DYHKIIH MDKIIApoOBHUX Jpkepen Teria. [licias Bu3HaueHHsS KoedillieHTiB
OpUTiHAN IIYKaHOT (YHKIIII 3HAXOMUTHCS 3a JAPYTOK0 TEOPEMOIO PO3KIIAJaHHS, a PO3B’SI30K Mae
BUTIISA TIOJBIHHOTO TPUTOHOMETPUYHOTO DSay.SIK mMpuKian, po3s’s3aHa 3ajadya HecTallloHaApHOT
TEIIOTPOBITHOCTI JUIS 1T’ ATUILIAPOBOTO €JIEMEHTA aBIaI[ifHOTO CKIIIHHS IPH HarpiBaHHI IUTIBKOBUM
JoKepenoM Tervia. [lopiBHSUIBHMN aHai3 pO3MOJUIIB TEMIIEpaTypH B3IOBK TOBIIWHU CKIIHHS 3
pe3yibTaTaMH, OTPUMAHUMH METOJIOM CKIHUEHHHX €JIEMEHTIB [3], moka3aB iX 100pe y3ropKeHHS.

Po3poOnenuiiminxigq Moke OyTH BHKOPHCTAaHMM JUIsl aHAJi3y MIITHOCTI IIIapyBaTHUX
KOHCTPYKITif TIPU IMITYJTbCHUX HABAaHTAKCHHSX.
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YTOYHEHI MATEMATHUYHI MOAEJII U151 BUBYEHHSI TMHAMIKH ObOJIOHOK
TA OBOJIOHKOBHUX KOHCTPYKIIH, IO B3AEMOAIIOTH 3 PIIMHOIO

Ouabra YcaroBa
Incmumym npoonem mawunoodyoyeanus im. A. Iliocopnozo, Hauionanvnoi akademii nayx
Ykpainu, Ykpaina
JlunaMivH1 siBUIA B 0O0JOHKOBUX KOHCTPYKITISIX 3 PIIMHOIO Tpeba BUBYATH 3 MPHIYIICHb,
[0 TIPHW TaKUX TMpoIlecax BiIOYBA€ThCA B3a€EMOJIISI PI3HUX CEPEOBUIN, a caMe, MPYKHOTO Tila Ta
pinuHU (abo Ta3y).3a3BU4ail MPHUITYCKAETHCS, 0 PITMHA € HECTUCIMBOIO Ta HEB SI3KOIO, a ii pyX,
IHYKOBAaHUM 30BHINTHIMU HaBaHTAXEHHSMH Ha KOHCTPYKIIit0, € 6e3BUXpoBUM. LI mpumymeHHs He
3aBXKIMU € MPUAATHUMU. Tak, SIKII0O HE BPaxOBYBAaTH B’SI3KICTh PIAMHM, TO HE MOKHA M BpaxyBaTu
nemndyBaHHS KOJUBaHb. SIKIIO HE BPaxXxOBYBAaTH CTHUCIUBICTh, TO BHU3HAYEHHSI 4YacCTOT KOJIUBAHb
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