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HNHTEHCMBHOCTD JIOTHCTHYECKHX IPOLHECCOB MPOU3BOACTBA
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E-mail: vkchert@ro.ru

AnnoTtamus: [1oBBIIICHHE WHTEHCUBHOCTU TPOU3BOJICTBEHHOTO TPOLIECCa CBSI3aHO HAMPSIMYIO C YIy4IICHHEM
KadecTBa KM3HM dYenmoBeka. CerofHs BO3HUKIA HEOOXOAWMOCTH OBICTPOTO W THOKOTO peardpoBaHUS Ha
W3MEHSIONINECs] TPUOPUTETHI MOTpeOuTeNs. PemieHne 3ToW CIIOKHON mpoOiembl OepeT Ha celsl JIOTUCTHKA.
Jloructuueckuii mporecc TpeAcTaBiseT co00i  OmpeneieHHBIM 00pa3oM OpraHW30BaHHYIO BO BPEMEHH
MOCJIE0BATEIFHOCTE BBITIOIHCHHS OIEpalyii, MO3BOJIONIMX IOCTHIHYTh IOCTaBICHHBIX Ienei. Ilpenmerom
HCCIICIOBAHUS JIOTUCTHYECKOrO TIpOIlecca SIBISICTCS OpPTraHW3allMs, KOOPIUHALMS, ONTHMHU3AIMS JIBHKCHUS
MaTEPUAIIBHOTO U COIYTCTBYIOLIEr0 €My IIOTOKOB. B CTPYKTYpy JIOTUCTHYECKOTO IMpOLEcca BXOIAT CIENyIOne
3BCHBSI: MPUPOAHBIE PECypChl; J00BUa; MepepaboTKa; XpaHEHHE; paclpeAciCHHe; TPAHCIOPTUPOBKA
npoayknuu.Pa3paboTaHa IMUTAITMOHHAS MOJICITH JIOTHCTHYECKOM IIETTH, COCTABICHHYIO M3 BBIIIC IEPCUUCICHHBIX
3BeHbEB/ Pecypchl — TpEACTaBISAIOT COOOW DHEPreTWYECKUH HMCTOYHUK, IMHUTAIOIINHA JOTHCTHYCCKYIO ILIEIb U
obecrieunBarONINii IBIKEHHE MaTepualabHOTO IMoToKa. Ilepepaborka — Ttpanchopmarus, mnpeoOpa3zoBaHHE
pECYpCOB B KOHKPETHBIA BUJ MPOAYKTA. TpPaHCIOPT — MPEACTABISICT COOOM aKTHBHBIC MOTEpU. XPaHCHHE —
3ajep)KKa JBIDKCHUS MAaTEPHATBHOTO TOTOKAa HA BpeMs XpaHeHUs. PacmpeneneHue — 3aTpaThl HAa TOPTOBBIN
cexTop. Pa3paboTanel MaTeMaTW4ecKWe MONENU JJIsI HCCIICAOBAHWS HMHTEHCUBHOCTH IPOM3BOACTBEHHBIX
MPOIIECCOB C HCIIONB30BaHMEM mporpamMmel Mathcad. IIpoBenmeH aHanm3: pPHIHOYHOH MOJIETH WHTEHCHBHOCTH
MMOTOKOB MPOM3BOJICTBEHHOI'O Mpollecca PHIHOYHONW SKOHOMHUKM NpU Pa3lIUYHON pecypcHOW 0Oa3ze; IUIaHOBOH
MOJICII MHTEHCHBHOCTH TIOTOKOB IPOM3BOACTBEHHOTO IIPOIecca IUTAHOBOW SKOHOMHKH TIPH  Pa3IHIHOMI
pecypcHoii 6aze.

KiawueBble cjioBa: JNOTHCTHYECKAs [ENb, INPOLECC; MaTCPUATbHBIA IMOTOK; WHTEHCHBHOCTB, DPECYpPCHI;
UMUTAIOHHOE MOJICTTHPOBAHHE.
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Abstract: Increasing the intensity of the production process is directly related to improving the quality of human
life. Today, there is a need for a quick and flexible response to changing consumer priorities. The solution to this
complex problem is taken over by logistics. The logistics process is a sequence of operations that are organized in
a certain way in time, allowing you to achieve your goals. The subject of the study of the logistics process is the
organization, coordination, and optimization of the movement of material and related flows. The structure of the
logistics process includes the following links: natural resources; mining; recycling; storage; distribution; transpor-
tation of products. A simulation model of the logistics chain consisting of the above-listed links has been devel-
oped. Resources are an energy source that feeds the logistics chain and ensures the movement of the material
flow. Recycling — transformation, transformation of resources into a specific type of product. Transport — repre-
sents active losses. Storage — the delay in the movement of the material flow for the duration of storage. Distribu-
tion — costs for the trading sector. Mathematical models for studying the intensity of production processes using
the Mathcad program are developed. The analysis was carried out: of a market model of the intensity of the flows
of the production process of the market economy with a different resource bases; of a planned model of the inten-
sity of the flows of the production process of the planned economy with different resource bases.

Key words: logistics chain; process; material flow; intensity; resources; simulation modeling.
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Beenenue

OnHolt M3 BaKHEHIIMX (PYHKIHH SKOHOMHYECKOH JKHM3HU 4YeJOBEKa SIBIIACTCS YIPAaBICHHUE JIHOICKUMH,
MaTepuaTbHBIMA M (PUHAHCOBBIMH pecypcamu. CerogHs BO3HHMKIA HEOOXOIUMOCTH OBICTPOTO M THOKOTO
pearupoBaHus MPOU3BOJCTBEHHBIX, TOPTOBBIX M TPAHCIOPTHBIX CHCTEM Ha W3MEHSIONIUECS TPUOPUTETHI
notpedurens. Permenue 3ol cioxkHOM mpobiieMbl OepeT Ha ceOs JTOTHCTHKA.

JlorucTrueckuii mporecc MpencTaBiIsieT co00l OMpe/eIeHHBIM 00pa30oM OpraHM30BaHHYIO BO BPEMEHH
MOCIIE0BATEIEHOCTD BBITIOJTHEHUS OTIEPAIiid, TO3BOJISIONINX JOCTUTHYTH MOCTABICHHBIX eneid. COBOKYII-
HOCTB TTOCIIEIOBATEIILHBIX JIEHCTBUM I JOCTHKEHUS, KAaKOT0 JTM0O0 pe3ynbraTa [1].

Xona uccJieoBaHUsA

CrpykTypHas cxema JOTUCTHYECKOTO Mpoliecca MpeIcTaBlIeHa Ha pucyHke 1 [2].

Jloructrueckuit mporiece 3aTparuBaeT MHUPOKUHA KOMIUIEKC BOIPOCOB OT JOOBIYH PECypCOB, MPOU3BO-
CTBa, XpaHEHWUS, PACTIPE/ICIICHUSI U JIO IOCTABKH TOTOBOTO MPOJIYyKTa NOTPEOUTEIIO.

IIpenmeTom mccae0BaHUA JOTHCTUYECKOTO MPOIIECca SABISETCS OPraHM3anys, KOOPAUHALNSA, ONTHMHU-
3alusl IBMOKEHUS] MATEPHAIILHOTO U COMYTCTBYIOIIETO €My TTOTOKOB.

B cTpykTypy noructrdeckoro mporecca BXOAAT CIeIyIOIIre 3BEHbS:

— IPUPOAHBIE PECYPCHI;

— 100BIYa;

—TnepepaboTKa;

—XpaHEeHue;

— pacmpeneneHue;

— TPaHCTIOPTUPOBKA MPOIAYKIINH.

Bce 3BeHBs TOTUCTHYECKOTO Mpoliecca 0OObEIUHAIOTCS CBA3SIMU - IIOTOKAMH JIBMOKEHUS: MaTepUalibHBIM
U (pUHAHCOBBIM ITOTOKAMH.

JlorucTrdeckyro 1menb MOYKHO MPEICTaBUTH KaK ITOCTIEI0BATEILHO BKIFOUCHHYTO AJICKTPHUYECKYIO IIeTh [3] .

Pecypcbl — 310 3HepreTrdeckuii HICTOUHUK U(t), TOTUCTHYCCKON TIETTH.



Bectauk Camapckoro yHuBepcuTeTa. DkOHOMUKA U ynpasienue. 2021. T. 12, Ne 3. C. 192-199
194 Vestnik of Samara University. Economics and Management, 2021, vol. 12, no. 3, pp. 192-199

IlepepaboTka — 3BeHO, KOTOpPOE 00ECIIEUNBAET, MePepaboTKy PECypCcOB B OIPEAEIeHHBIN BHI MPOIYK-
Ta. IlepepaboTka pecypcoB HOCHT WHAYKTHBHBIN XapaKTep, B KA4eCTBE MOJIEIHA MOKET BBICTYIIUTh WHAYK-
TUBHOE conpoTuBieHue XL.

Ilepepa- > Tpanc- > Xpa- > Pacnpene-
MarepHnaJbHBII NOTOK
A
MoTpeo-
JIeHUe

duHaHCOBLIII  IIO-
! I

== e e e

]

dunaHCcbI

Pucynox 1 — CtpykTypHas cxeMa JJOTHCTHIECKOTO Iporiecca
Figure 1 — Block diagram of the logistics process

TpancnopTHpoBKa (ABUraTe/b MaTepUATbHOI0 MOTOKA) — SBISETCS AKTUBHBIMU TOTEPSIMHU JIOTUCTH-
YEeCKOr0 IMOTOKa MOXKHO MPEICTaBUTh KakK , aKTUBHOE compoTuBieHue - RT (mo 40% marepuanbHBIX MO-
Tephb MPUXOAUTCS Ha STO 3BEHO) JJOTUCTUYECKOTO MTOTOKA.

XpaHeHHMe — 3BEHO XPAaHEHHEOCTAHABIMBACT IBM)KCHHS MATEPUANBHOTO IOTOKA W SBISIETCA aKTHUB-
HBIM conpoTuBiieHreM — Rx (10 30 % MaTepuaibHBIX TOTEPH JOTHCTUYECKOTO TIOTOKA).

Pacnpenesienne — 3BEHO pacmpelesicHUs] MPOIYKIMKA CPE HACEICHUS TMPEJCTABISIOT COOOW aKTHB-
HOE comnpoTHBIIeHHEe — Rp, 00ycloBIeHHOE co3IaHeM WHPPACTPYKTYpPBI TOPTOBOTO CEKTOPa, 0OCITyKUBa-
IOIIETO TIEPCOHANA, 3aTPaThl HA XpaHeHWEe MPOAYKINH H T. II.

IloTpedsieHne — 3BeHO, KOTOpOE MOTPEOISET Pecypchl W OIUIAYMBAET BECh JIOTUCTHYECKHUU IPOIIECC,
MO>KHO MOJIETTUPOBATH B BUJIE €MKOCTHOTO AJIEKTPHUUECKOTO conpoTuBieHus — XC.

duHaHcbl — 3BCHO (MHAHCH 00ECIICYHMBAIOT JIBIXKCHUE MATEPHAIBLHOTO IMOTOKA OIUIAYMBas BCIO WH-
(bpacTpyKTypy JOTHCTHYECKOTO MpOIecca W SABISAIOTCS aKTUBHBIMU TMOTEPSMH, KOTOPHIE MOKHO MOZEIH-
pOBaTh aKTUBHBIM COTPOTHUBIICHUEM JJIEKTPHUECKOM 1enu — Ro .

AKTHBHbIE CONPOTUBJIEHUS JOTHCTUYECKOH 1enu — R COCTOMT U3 CyMMbl CONPOTHUBJICHUN: Rm, cU-
CTEMBI XpaHEeHHS - Rx, pacupenencHus - Rpu GUHAHCOBOM CUCTEMBI - Rah.

R=Rm+ Rx + Rp + R¢. Q)

PeakTuBHBIE CONPOTHBJIEHUS: UHIYKTUBHBIE U EMKOCTHBIE

Hnoyxkmusnas cocmasnaowas XL (3BeHO TepepaboTki) MaTeMaTHIecKyl0 MOJIEIh 3BeHA MepepaboTKu
pecypcHol 0a3bl MOXKHO MPEICTABUTh B BHJIE

XL = o L (pecypcol/ IPOAYKT), )
rae @ = 2 7 f - yriioBas 9acToTa JIOTUCTHIECKOTO Mporiecca mepepadboTKu;

f= 1T -uacroranponecca (I'm);

T — nepuox npouecca nepepadoTKH (ACHB);

L — xoadppunmeHT npeodpazoBanusl.

Emxocmuas cocmasnsrowas XC - motpediIeHne MPOIyKTa, 9TO oOpatHas (yHKIUS Mpoliecca Moiyde-
HUSA MPOJIYKTa U3 MaTepHAILHOTO pecypca .

XC =1/ C, (pecypcsl / ICHBIH), 3)
rae C — koddpunueHT nmpeodpa3zoBaHus NPOAYKT — JeHbI'U

[ToHOE COTPOTHRIICHNE JIOTUCTUICCKOM IETTH MOKHO 3aITiCcaTh B BHIE [5]
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Z=R2+HoL-1/oC)2. 4
OTcro/ia BETUYHUHY JIOTUCTUYECKOr0 MOTOKA MOXKHO HAUTH U3 BBIPAXKECHUS
I[=U() Z ®)]

MopenupoBanue NPpOM3BOICTBEHHBIX NMPOIECCOB B JIOTHCTHYECKHX LENsIX

C nomompto mporpammel Mathcad [6] ObUTH HMccIeTOBaHBI MOJEITH MHTEHCUBHOCTH JJISl PHIHOYHOW U
IJIAHOBOM SKOHOMUK.

1. HHTEeHCHMBHOCTH MOTOKA MPOU3BOJICTBEHHOI0 MpoLecca

PoiHouHast MoaeJib

JLst ppIHKa XapakTepeH KoJjiebaTeNIbHBIN Tporiecc. PaccMOTprM HECKOJIBKO MOJIENIECH TIPH pa3InIHON pe-
CypcHo#i 6aze:

—U(t) = 5t Sin ot,

—U(t) =5 Sin ot.

1.1. AHanu3 MOJenu WHTEHCHBHOCTH MOTOKOB MPOHM3BOJCTBEHHOI'O IMPOIECCAa PHIHOYHOW HSKOHOMHUKH
npu pecypcHoit 6aze Buna U(t) = 5tSinmt, npencrasieH Ha pUCYHKe 2

t:=0.. ISOL =7906 w:=1.100wl:=6
\/I_C

r:=10 L=2 C:=0.008

ANA/

i) :m U(t) == 5tsin(wlt) um

AUD = Z1()

100 T
50~ 7

1w o -

-100 '
0 100 200
t
Pucynok 2 — Mopens MHTEHCUBHOCTH TIOTOKA MPOU3BOICTBEHHOTO Tporiecca mpu U (t) = 5tSin ot
Figure 2 — Model of the flow rate of the production process at U (t) = 5tSinmt

1.2. AHanu3 MOJIeNI HHTCHCUBHOCTH ITOTOKOB MTPOU3BOICTBEHHOTO MPOIIECCa PHIHOYHON 3KOHOMHKH TIPH
MTOCTOSTHHOH pecypcHoi 6aze U(t) =5 Sinwt mpencTaBieH Ha pUCYHKE 3.

t:=0..180 r:=10 AIKA:=2 AQN:= 0.00 wl:=6 w = 1..100 = 7.906

1
Jic
0= |2 (- i) () = S sin(wl ) [i(0) =

Z1()
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Pucynox 3 — Mojeins ”HTEHCHBHOCTH TTOTOKOB IMPOM3BOACTBEHHOTO TIporiecca mpu U(t) = 5Sinwt
Figure 3 — Model of the intensity of flows of the production process at U(t) = 5Sinwt

2. MWHTeHCHBHOCTH MOTOKA MPOM3BOACTBEHHOI0 Mpolecca

IlnanoBas Mopenab

JU1d nnaHoOBOM 3KOHOMHMKHM CBOWCTBEHEH YCTOWYMBBIA XapaKTep pa3BUTHS INPOU3BOJCTBA, IAE OTCYT-
CTBYIOT KoJieOaTeIbHbBIC TPOIECChl. PaccMOTpPHM HECKOJBKO MOJIENICH TPH pa3IMIHOM pecypcHOit Oaze:

- U(t)=5t,

-U(t)=5.

2.1. AHanu3 MOAEIM NMEPEXOAHBIX XapaKTEPUCTUK U MOTOKOB IPOM3BOACTBEHHOIO Ipoliecca IIaHOBOH
SKOHOMMKH IpH JTUHEWHO pacTyieii pecypcHoi 6a3e U(t) = 5t mpencraieH Ha pUCyHKe 4.

t:=0..180 r:=10 AIK,G: 2 C:=0.008 wl =6

ANN/

Up(t) :=11(t) wi'L
U(t) =5t

j 2
2 1
ZI(t) = |r +| wl-L-——

( Wl-C)

2.2. AHanau3 MOJIENH TEPEXOIHBIX XaPaKTEPUCTUK W MOTOKOB MPOHM3BOJICTBEHHOTO MPOIlecca IIaHOBOM
SKOHOMUKH TIPH TIOCTOSTHHOM pecypcHoi 6aze U(t) = 5 mpeAcTaBiieH Ha PUCYHKE..

t:=0..180 r=10 AIXA:=2 C:=0.008 wl:=6

ANN/

Up(t) =11(t) wlL
U@t) =5

2 1Y
ZI1(t) = |t + (Wl-L—m)
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Pucynox 4 — IlepexonHble XapaKTepUCTHKNA U TTOTOKH IPOU3BOJICTBEHHOTO IPOIlecca MPH PECYPCHOM
0a3e, n3MeHstonIeiics Bo Bpemenu U= 5t
Figure 4 — Transient characteristics and flows of the production process with a resource base that changes
over time U = 5t

0.3755 I

0.375~ m

11(t)
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0.374 '
0 100 200

t
Pucynok 5 — IlepexoiHble XapaKTEpUCTUKU U MTOTOKH MTPOU3BOJICTBEHHOTO Mpoliecca MIaHOBOW IKOHO-

MUKH TIPY TTIOCTOSTHHOH pecypcHoi 6a3e U(t) =5
Figure 5 — Transient characteristics and flows of the production process of a planned economy with a
constant resource base U (t) =5

Honyqem{ble P€3yJabTaThbl U BBIBOAbI

PeiHounast Moesb

AHanmu3 Mojenell MHTCHCUBHOCTH TOTOKOB MPOMW3BOJICTBEHHOTO IpOIlecca PHIHOYHOW SKOHOMUKH IPH
Pa3NUYHON pecypcHOil 6ase :

U(t) = 5StSinet  (ammmutyna = 5t) mokasai (puc.2), 4To CKOPOCTb pOCTa aMILTUTYbl COCTABIISET MOPS-
Ka

Y = dl/dt = 55/200 = 0,27 (yCIOBHBIX €IUHMIIL /TOT).

U(t) = 5Sinwt HMHTEHCHBHOCTH ITOTOKA MTPOU3BOICTBECHHOT'O TpoIlecca MpHU (aMIUTUTYIA 5 YCIOBHBIX

€JIMHHUII) PUC.3 COCTaBISIET OKOJIO
1=0,4 ( yCIIOBHBIX €THHUIT)

IlnaHoBast Moaenb

AHanu3 Mozesnell HHTeHCUBHOCTH ITOTOKOB IMPOM3BOACTBEHHOTO MpoLEcca IIIAaHOBOW SKOHOMHMKH TPH
Pa3NUYHON pecypcHOil 6ase :

U(t) = 5t (ammuryga = 5t) mokaszan (puc. 4), 4TO CKOPOCTh pPOCTa aMIUIUTYABI COCTABISIET TOPSIKA
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Y =dl/dt = 75/200 = 0,38 (yCIOBHBIX €IUHMII /TOM).
U(t) = 5 VHTEeHCHBHOCTH MOTOKA MTPOU3BOJACTBEHHOIO TIpoliecca TpHu  (aMIUTHTYAA 5 YCIOBHBIX €TH-
HUII) PHC.5 COCTaBIISCT OKOJIO
1=0,38 ( ycTIOBHBIX eAMHUIY)
Taxkum odpa3zom
[Ipu nepemenHoM pecypce, paBHOM St (YCIOBHBIX €IUHMII), COOTHOIIEHHE CKOPOCTH M3MEHEHUS] MHTEH-

CUBHOCTHU IPOU3BOACTBEHHOTO IIPOIiecca IIAHOBOM U PIHOYHOM MOJIENIH COCTABIISIET
k=0,38/0,27 = 1,4 paza.

ITpu moctostHEOM pecypee U(t) =5 (YCIOBHBIX €IMHMII)

HTeHCUBHOCTh MOTOKOB PHIHOYHOM U IJIAHOBOW MOJIEJIEH MPaKTUUECKU OJIMHAKOBA, COCTABJISIET MOPsJIKA:

— I PRIHOYHOU Mojaenu okojo 0,37;

— I IIaHOBOM Mozenu okono 0,37.

OTcrona ciueayeT cAenaTh BBIBOJ, YTO JOTUCTHICCKUH MTPOU3BOICTBEHHBIN MTOTOK Hanbonee 3 heKTHBHO
paboTaeT mpu TUTAHOBOW AIKOHOMHKH.
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