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Abstract. The main objective of the paper is the modeling of the timber industry complex in the
Tomsk region from circular economy and sustainable development point of view. On the basis of the value
chain process and the formation of threats along the whole chain nature (forest) - economy - society (con-
sumer) the modeling of products and waste creation has been developed. The large amount of unused waste
requires the development of a special regional forestry cluster model using circular economy approach in
order to propose best solutions for recycling.

Key words: timber industry complex, waste, circular economy, sustainable development, modeling,
timber industry cluster.

O0beKTOM aHAJM3A SBISCTCS JIECOTPOMBIIIICHHBINH KoMIieke Tomckoi obmactu (JITIK
TO). B cBs3u ¢ Tem, uro JIIIK TO aunamuuHo pa3BuBaercs, Obljla cO3/JaHa CTpATEeTHs KilacTepu3a-
MU B LEJSX Tiepexoa K 6osee 3¢ heKTUBHOMN U TI1y00KOH nepepadoTKe JPEBECUHBI.

AkTtyanbHocTb. bonee 90% Teppuropuu Tomckoit 00J1aCTH OTHOCHTCS K JIECHOMY (DOH.Y.
OmHO¥ U3 OCTPBIX MPOOJIEM JIECHOU OTPACIH SBIISETCS TO, YTO OJTHOBPEMEHHO C POCTOM 00HEMOB
JIECO3aroTOBKH U NepepabOTKU YBEIUYMBAETCS 00BEM HEUCIIONIb3YEeMBbIX OTX010B. TpedyroTcs mo-
CTaHOBKH 33/1a4¥ MOJICIIMPOBAHMSI C UCIIOJIb30BAHUEM MOJIXOJJ0B 3KOHOMHUKHU 3aMKHYTOT'O LIUKJIA.

Hesas. MoaennpoBaHue npoueccoB (OpMUPOBAHUS TPOAYKTOB U OTXOOB B JIECOIIPOMBIIII-
JeHHOM KJiacTepe ToMckoi 007acTu ¢ TOYKU 3pEHHS] 3KOHOMHUKHU 3aMKHYTOTO LIUKJIA.

3amauu.

1. I[TpoBectu ananu3 GopMHUPYIOMHUXCS TPOAYKTOB U OTXOOB MPHU HCIIOIb30BAHUH JIECHBIX
PECYpCOB 10 BCEH IETIOYKe OT MPUPOIBI 10 MOTPEOUTEIS.

2. Pa3zpaboTtaTh MO/IETh MAaTEPHATLHBIX U (PUHAHCOBBIX MOTOKOB B JIECOMTPOMBIIITICHHOM
koMiuiekce TO ¢ BelIeneHHEM 10JI OTXO/10B.
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Puc.1. TIpouecc co3nanus riennocteii (value chain) us qpeBecHHbI MO BCE IEMOYKE TOCTABOK
(supply chain) ¢ Touku 3peHust ycroiunBoro pa3sutus tpex chep (environment, economic, social)

[1]

Paspaborannas mozens (puc.l) mo3BossieT HabMOAATh Mpolecc GOPMUPOBAHUS TPOTYKTOB
U3 IPeBECHHBI OT MOMEHTA M3BJICUEHHS pecypca B OKpYKaroIlel cpesie 10 ux nmorpednenus. B o
e BpeMs, MOKHO paCCMOTPETh KaKHe LIEHHOCTH M YIPO3bl CO3JAI0TCS Ha KaXKJOM dTarle IEeTOYKH.
[TpoGema OTXOZOB CyIIECTBYET M MPEACTABISLCT yrpo3y HA BCEX JTalax IHETMOYKH CO3AaHUs LEH-
HOCTEH.

Ho sta Moznens He BbIgENseT mpouecchl (OPMUPOBAHUSA OTXOJOB, X KOJHMYECTBO M BO3-
MO>KHOE HCIIOJIb30BaHHE KaK pecypca B IPYTUX MPOU3BOICTBAX.
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Puc.2. Ilponecchl co3manus MpOIyKTOB M OTXOJIOB U3 IPEBECUHBI B TOMCKOI 00JacTH IO BCEH 11e-
nouke moctaBok (Supply chain) ¢ Touku 3peHuns 3KOHOMUKH 3aMKHYTOTO 1KKJIa (Circular economy)

MonenupoBanue MaTepUaIbHBIX U JEHEKHBIX MOTOKOB MO BCEH IEMOYKE MOCTABOK C TOYKU
3peHUs] YCTOHYHBOTO PA3BUTHS M DKOHOMHUKH 3aMKHYTOTO IUKJA C BBIICICHUEM TIOJS OTXOJIOB
(puc.2) mo3BOIISIET UMETH 00IIee MPEACTaBIEHUE CUTYAIH B JIECHOH oTpaciau Tomckoii obnacTu.

Ha naHHBIH MOMEHT, JOCTYITHBIE JaHHBIE U CTATHCTUKH O MaTEPHUAIBHBIX MOTOKAX IMO3BO-
JSIOT UMETh MMOHMMAaHHUE CUTYalluH B JIECHOM XO35HCTBE, JIECO3aroTOBKaxX U Jecorepepadorke [1,
c.158; 2; 3, ¢.12-13-14-17-18-40-41; 4, c.9]. OTCyTCTBYIOT IOJIHAsE HH(POPMAIIMK O MMOTPEOJICHUN
MIPOJYKTOB U3 IPEBECUHBI.
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JlaHHBIE O MOTOKAaX OTXOIOB OT JIECO3aroTOBOK U IMEpPepadOTKH JAPEBECUHBI SBISIOTCS pe-
3yJILTATOM Pa3IMyYHBIX OIIEHOK [5, ¢.3; 6, ¢.132].

BbiBoabI. AHAJIM3 IPOU3BOACTBEHHBIX CHCTEM JICCOITPOMBIIIIJICHHOTO Ki1acTepa Ha 0a3e Mo-
JIeNA TIpoIecca CO3JaHusl IIEHHOCTEH MO BCEH IEMOYKe MOCTABOK C TOYKU 3PEHUS] YCTOWYUBOTO
Pa3BHUTHS M SKOHOMHMKHU 3aMKHYTOTO IIMKJIA TIO3BOJISIIO C(HOPMYIIHMPOBATH IMEPBhIH BapHAHT MOJICITH-
poBaHus MpoleccoB (HOPMUPOBAHUS MTPOAYKTOB U OTXOOB U3 APEBECHHBI B TOMCKOI 001acTu.

UccnenoBanue BeimosHeHo npu noaaepxkke PODU, mpoekt Ne 18-410-700006 «Hccnemo-
BaHUE TIPOIECCOB €CTECTBEHHOTO (DOPMHUPOBAHUS PETHOHAIBHBIX KIIACTEPOBY.
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IMITATION MODELS MASS SERVICE SYSTEM

E.A. Karmanovskaya
(Tomsk, Tomsk State University of Control System and Radioelectronics)

Abstract. This paper discusses various simulation models of queuing systems. The simulation method
is relevant and in demand today in various fields. This need arises in connection with expensive or impossi-
ble research on a real object, as well as in making rational decisions of the problems of improving the struc-
ture of the organization and the quality of work.

The purpose of this study is to build a simulation model of a fast-food restaurant service system using
a multi-phase, multi-channel system with overlapping applications.

Key words: Modeling, imitation, simulation modeling, queuing system, multichannel system, multi-
phase system, simulation of queuing systems.
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