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activities and resistances, and its organization is regulated by such laws as selection and measure. The
implementation of these laws has been clarified.

Logistics systems at the transport and production enterprise are also considered from the point of view
of the organization of business experience in a specific natural-climatic, economic and social environment, as
well as a multi-level structure. The structure of the farm system from homogeneous and qualitatively
heterogeneous elements is considered. The main features of the Ukrainian economic system in the conditions of
a deficit economy with incomplete market saturation are clarified and the main directions for correcting the
situation are formulated.

On the basis of the different content of flows at enterprises, a complete logistics system with
generalized types of logistics is formed: military, economic, mathematical; system-level logistics of functional
areas: financial, commercial, informational, service; level of functional areas of commercial logistics: supply,
production, sales; logistics at the level of key activities: transport, warchouse, stocks. Logistic objects, as
tectological formations of management experience in a specific natural-climatic, economic and social
environment, should be presented in their vital, socio-practical sense. At the same time, the experience of the
organization should be considered as it really is, as it is given to people in observations.
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TeopeTruHa MOJEIb TPAHCIIOPTHOI CUCTEMHM SIK
CYKYITHOCTI B3a€EMOII0YMX 1 B3a€EMONEPETBOPIOIOYNX
€JIEMEHTIB Ta IJICUCTEM

[IpencraBneHo TeOpeTHYHY MOJEINb, IO Ja€ MOKJIMBICTh peasli3yBaTH OIHC MPOIECIiB B TPAHCIOPTHiI
CHCTEMI 1 MiJICHCTeMax 3a JOIOMOTOI0 B3a€MOJii TaKMX E€JIEMEHTIB K CYKyNHICTh KaHamiB 1 OyHkepiB. Lle
JIO3BOJISIE 3'ICYBaTH BOXJIMBI €PEKTH B PI3HUX TPAHCIIOPTHUX CUCTEMax, B TOMY YHMCII 1 perioHajabHuX. 3po0ieHe
NPUIYILEHHS, 0 ICHY€e CTPYKTYpa TPAHCIIOPTHOT CUCTEMH, SIKa TOBUHHA YMITH TIEPETBOPIOBATH IIE€BHI OTOKH, a
OTXe€ IOTJIMHATH 1 MOPOJPKYBaTH iX criecku. OOIPYHTOBaHO, IO B SIKOCTI aOCTPaKTHUX €JIEMEHTIB TEOPETUUHOT
MOJIETII TPAHCHOPTHOI CHCTEMH MOXYTh OYTH «KaHaJIM» 1 «OyHKEpH», OCKUIBKH BOHAa BUKOHYE MOABIHHY
(yHKIIIIO: KaHAJIM MTPOITYCKAIOTh IMOTOKH, a OYHKEpPH MOTJIMHAIOTH 1 MOPOJPKYIOTh CIUIECKH MOTOKIB. BussieHo,
10 TEOpPETHYHA MOZEJIb TPAHCIOPTHOI CHCTEMH B IIEpIly Yepry BimoOpa)kye NMPUHLIMIM B3a€EMOJIi €IeMEHTIB i
MiJCHCTEM B Hiif, a TAaKOX 3IiMICHIOE BIUIMB YIPaBIiHHAM Ha MPOTiKaro4i mporecu. Po3risHyTo pizHi KoMOiHaIil
€JIEMEHTIB IIPH MPEACTABICHHI peallbHUX TPAHCIIOPTHUX CHCTEM. 3'SCOBAHO, IO UMM HEPIBHOMIpHIIIE BXiTHUI
MmoTiK 1 ynM Oinbime nemriyroda 3maTHICTE OyHKepa, THM OLUTBIIOID MOXE OYyTH DI3HHIS B MPOIYCKHii
CIPOMOXKHOCTI KaHaJIiB, IO CTUKYIOTBCA, B CTPYKTYpi TpaHCHOPTHUX cucTeM. HaBemeHo, M0 y JaHIO3i 3
KaHamiB 1 OyHKepiB pe3ysbTyroua MPOITyCKHA CIPOMOXKHICTh TPAHCHOPTHOI CHCTEMH 3aJIe)KUTh BiI MICTKOCTI
OyHKepiB, yepe3 IX Je30praHiyHHuil BIUIMB HA MOKa3HUKH IOTOKY. B TOH ke yac cykynHa e(ekTHBHa MiCTKICTh
JIaHIIOTa 3aJI€KHUTH BiJ] MPOIYCKHOI CIIPOMOYKHOCTI KaHaJliB, 00 iX mapaMeTpd NMOBWHHI BIINOBIAATH XapakTepy
PO3MOJIIIEHNX CILIECKIB IOTOKY B TPAHCIIOPTHIN CHCTEMI.

TPAHCIIOPTHA CHCTeMa, TeOpeTHYHA MoOJeslb, B3a€EMOJisl eJeMeHTiB, KaHajJ, OyHKep, HNPONYCKHA
CIPOMO’KHICTB, CIJIECKH MOTOKIB
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IocTanoBka mpodaemu. YncieHHI AOCHIHKEHHS OpraHi3alliifHUX TPaHCIOPTHUX
CHUCTEM CBIq4aTh, IO YUM BHUIMUK pIBEHBb iX OpraHizaiii, THM Bce OJMKYE BOHHU IO
NpUHIUNAX MOOYA0BH 1 (PYHKIIOHYBAaHHS 1 TMM OUIBII Pi3HOMAaHITHUMH CTalOTh (GOpMHU iX
nposisy B pizHOMYy cepenoBumii [1-3]. Ilpm 1mpoMy cmocrepira€rbcsi OJHOMAHITHICTh
MPUHIUIIB 1 PI3HOMaHITHICTH ()OPM iX MPOSBY.

TeoperndyHa MoAeNnh TPAHCHOPTHOI CHCTEMH TIOBHHHA BiOMBATH, B OCHOBHOMY,
NPUHIUNH, 3akoHOMipHOCTI [4]. He posymitounm iX, HEMOXIUBO TPaMOTHO BHOpaTH
KOHKPETHY MOJIEJb TPAHCHOPTHOI CHUCTEMH 1 KOPEKTHO TpaKTyBaTH pe3yJbTaTH il
MOJICIOBaHHA. SIKIIO JOCHIIHUK HE 3HA€ BHYTPILIHIX 3aKOHOMIPHOCTEH 00'€KTy, TO HE
MOXJIMBO JTOBIPSATH PI3HUM BUBEJCHHSM 1 MPUITYIIICHHSIM Ha MiACTaBl CTATUCTUKH.

Teopernuna Mojenb 3a1a€ HANpsIM JOCTIIKEHHS TPAHCIIOPTHOI CHUCTEMH 3arajioM,
ajie He JIa€ MPOsBY TOro a0o 1HIIOTO OPTaHi3allifHOTO MPHHIMITY MOOYIOBH B KOHKPETHHX
oOctaBuHax. ToMy BaxJMBICTh MOOYNIOBH TEOPETHYHOI MOJEINi TPAHCIIOPTHOI CHUCTEMH, SK
CYKYITHOCT1 B3a€EMOJIIFOYMX 1 B3a€EMOTIEPETBOPIOIOYMX E€JIEMEHTIB 1 MiJICHCTEM Ha ChOTOJHI €
0€3yMOBHO AaKTyaJbHOIO, OCKUIBKM BOHAa IOBMHHA MPEACTABISATH B a0OCTPaKTHOMY BHII
OCHOBHI BJIaCTHUBOCTI 1 3aKOHOMIPHOCTI TaKUX TPAHCTIOPTHUX CHCTEM.

AHaJi3 ocTaHHIX AocaimKeHb i myOaikamiii. Y peanpHiil TpaHCHOPTHIN cucTeMi
MOXYTbh 3yCTpIYaTHCs Pi3HI KOMOIHAIII] B3aEMOIIFOYHMX 1 B3a€EMOTIEPETBOPIOIOYMX CIEMEHTIB 1
migcucrem [5]. Haii0Ginpmn ouYeBHIHUM € TIOEJHAHHS JBOX KaHATIB, pO3TAIIOBAHUX
nociigoBHo. [IpobGiiema iX B3aemomii pO3TIASTAETHCS PAIOM YUYCHHX 3 PI3HUX TMO3HUINN 1
MOJISITa€e Y TEpMiHaxX Pi3HUX MiAXOIB.

Tak mpu TpOEKTyBaHHI aBTOCTAHIIIA BBAXXAETHCS, IO IMPOMYCKHA CIPOMOXKHICTH
MACaKUPOTIOTOKY Ha MOJANIBIIOMY €Tarli HOoro mepeTBOpeHHs Mae OyTW HEe MEHINA, HiX Ha
MONepeTHbOMY TOTOKY [6]. Buxonmsum 3 Teopii MacoBOro OOCIyroBYBaHHS II€H MPUHIIUII
TpaHC(OPMOBAHO 3 «HE MEHIIe» B cTpore «oOumbme» [1,2]. MeTtogom iMiTamiifHOTO
MOJICTFOBaHHS BCTaHOBJIEHO [1, 3], 110 mpu ogHOMY 1 TOMY K 3aBaHTaXEHH1 BXIJIHI TTOTOKH
BHUKJIMKAIOTh OUTBIII 3aTPUMKH, HIXK BUXiIHI. Y poOOTi [5] CTBEpIKYETHCS, IO CTIAKICTH
JOCSITAEThCS, SKIIO KUTBKICTh NUISXIB B aBTOMApKy MpUHOMY OUIbIIA, HDK B aBTOMApPKY
BiJIITPABJICHHS.

B nipoMy BHUMagKy KOKEH €JIEMEHT CTPYKTYPH TPAHCIIOPTHOI CUCTEMH PO3TIISIAETHCS
3 TOYKU 30py [ii Ha MOTIK - BiH MepeMilllae MoTik ado BIIMBAa€E Ha WOro BIacTUBOCTI [7, 8].
TyT mMmoYaTKOBMM € TBEPIDKCHHS, MO B 3arajlbHOMY BHIAJIKy IIOTIK BTPAada€ CBOKO
OpraHizariio, a OT)Ke MiJABHUILY€ETHCS SHTPOIIA - 1e30pranizauis. BinHoBieHHs opranizauii mo
Tii a00 1HIIIK BIACTUBOCTI BiAOYBAa€TbCsS 3aBASKM AKTUBHIN [1i €JIEMEHTY CTPYKTYypH 3
BUTPATOIO0 €Heprii i 3aco0iB MpU sIKid €NEeMEHTH BIAPI3HSAIOTHCS OIWH BiJl OAHOTO TUTBKH
croco0aMM BIUTMBY Ha IOTIK, IO JO3BOJISIE PO3KPUTH TIMOWMHHI 3aKOHOMIPHOCTI B3a€MOJIii
CTPYKTYpH 1 moTokiB [9, 10].

ITocTanoBka 3aBaaHHs. MeToro qaHOT poOOTH € PO3pOOKa TEOPETUYHOT MOJIE, 1110
Jla€ MOKJIMBICTH OIMCATH MPOIIECH B3a€MOIT 1 B3a€MONEPETBOPEHHS €JIEMEHTIB 1 MiJICUCTEM
Ta J03BOJISIE POSICHUTH BXKIINBI €(PEKTH B PI3HUX TPAHCIIOPTHUX CHUCTEMaX.

BuxJjaa ocHOBHOro martepiaiy.

l'omoBHMMHU TIporiecamMu, SKI TOBUHHI OyTH BigoOpakeHI B TEOPETUYHIA MOJeEi
(puc. 1), €:

- B3a€MO/IisI €JIEMEHTIB B TPAHCIIOPTHIN CHCTEMI;

- B3a€MO/IA MACHUCTEM;

- CYyTHICHI PUCH TIPOIECY TPOCYBAHHS 1 MEPETBOPEHHS TPAHCTIOPTHUX MOTOKIB;

- 3aBJIaHHS 1 CYTh YNPABIIiHHS B TPAHCIIOPTHUX CUCTEMaX.
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‘ Teopem YHa MOJC/Ib
, l

B3aemois 1 B3aemMonepeTBOpeHHs ITpocyBanHs Ta Tpancopmalis
€JIEMEHTIB (nepeTBOpEHHS) MOTOKIB

Bzaemois
MMIJICUCTEM

‘ YnpasiiHHs

Pucynox 1 — [Iporecu B TpaHCIIOPTHIM CHUCTEMI, SIKi BiTOOpaXkeHi B TEOPETUIHIN MO
Hoicepeno: pospobiaeno agmopom

[Tpu MonemoBaHHI TPAHCIIOPTHUX CHUCTEM JOCTATHHO, 1100 TPAMOTHO OpraHi3yBaTh
nporecd iX po3paxyHKy Ta ONTHMi3amii 3a JOMOMOrol NpaBWIBHO BHOpaHHX a0o
o0y IOBaHUX MOJIENIel Ta 3pOOUTH OOTIPYHTOBaHI BUCHOBKH 32 PE3yJIbTATaMU MOJICITIOBAHHS.

3 abCTpakTHOI TOYKM 30py, OCHOBHHM 3aBIaHHSAM TPAHCIOPTY € 3B'S30K
NoCTavyajlbHUKA 1 CIIOKMBauya Yepe3 TPAHCIOPTHI IMOTOKU, TPAHCIOPTHUHM 3B'A30K SKHX
MOBHHEH 3a0e3Me4nTH iX B3aEMOJII0 1 B3aeMomnepeTBOpeHHs. OCKIUIBKM B 3arajlbHOMY
BUNAJIKy PUTMHU iX POOOTH HE CIHIBNAJAIOTh, TO 1100 MPUIHATH MOTOKU B PUTMI 3pYUHOMY
JUTS BiJNpaBHUKA 1 BHIATH iX B PUTMIi 3pYYHOMY Ui OJEpXKyBada, TPAHCIIOPTHA CHCTEMa
NOBUHHA YyMITH TPaMOTHO NEPETBOPUTH MOTOKU. OCTaHHE TMOJIATa€ y TMOTJIMHAHHI 1
MOPOHKYBaHHI CIUIECKIB ITOTOKY.

B TpaHcnopTHil cucTeMi BUKOHY€ETHCS TIOBIHA (DYHKIIiS: 110 KaHaJlaM MPOCYBAIOThCS
TPAHCIIOPTHI MOTOKH; MO OyHKepaM BilOyBa€ThCs TMOTJIMHAHHS 1 MOPOJKEHHS iX CIUICCKIB.
OTxe B sIKOCTI aOCTPaKTHUX €JIEMEHTIB TEOPETUYHOI MOJIeIi BUOpaHi KaHaIH 1 OyHKEpH.

TeoperndHna MoJelb TPAaHCIOPTHOI CHCTEMH B IEPIIy 4Yepry MOBHHHA peaii3yBaTH
MPUHIIANK B3a€MOJIi ii €JIeMEHTIB 1 MJICUCTEM, a TaKOX 3IHCHIOBATH YIIPABIIHHS CBOIMU
JiSIMH Ha TIPOTIKarodi mporiecu. BoHU cKiTaaloTh OCHOBHI (DakTOpH, 10 BU3HAYAIOTH BUOIP
pillleHb MO MOJIMIIEHHIO (PYHKIIOHYBaHHS TPAHCHOPTHOI cuctemHu. Ilpu 1IbOMY MOCHUITIOIOTH
Ti abo IHII €JIeMEHTH IJisi YCYHEHHs «BY3bKHX MICIb», IJIBUINYIOTh 3arajibHy
POAYKTUBHICTb, 301IBIIYIOTh aJallTUBHI BIACTUBOCTI TPAHCIIOPTHOI CHCTEMH IS POOOTH B
YMOBaxX BUCOKOT JMHAMIYHOCTI.

Bin B3aemoii eneMeHTIB B CTPYKTYpPi TPAHCIIOPTHOI CUCTEMU 3aJICKUTh MPOTIKAHHS B
HId TEXHOJIOTTYHHX TMPOIECiB. Y TEOPETHUYHIM MOJeTi TPAaHCHOpPTHA CHUCTEMa YSBISETHCS
CYKYITHICTIO KaHaTIB 1 OYHKepiB, K €JIeMEHTIB (pHc. 2).

Ha mpakrtuii kaHaiamu € NUIAXWA TIEPEMIIICHHS, HANpsSMKH, TMEPEeroHW 1 Tak Jaii.
ByHkepaMu MOXYTh BUCTYNAaTH HAaBAaHTAXKyBaJIbHO-PO3BAHTAXKYBAJbHI ITyHKTH, TPAHCIOPTHI
BY3JIM, CKJIQJ¥, CTAHIII] Ta 1H.

OyHKIIOHATbHI MPU3HAYCHHS KaHATIB 1 OyHKEpiB B3a€MHO MPOTWIECkKHI. UnM Oiibin
CUJIBHIIIIE BUPAKEHI BJIACTUBOCTI KaHAy — THM IIBHUJIIE W€ TMPOCYBAaHHS IMOTOKIB, YHM
OispIle PO3BHMHEHI BIACTUBOCTI OyHKEpa — THUM Oulblie HEPIBHOMIPHI TMOTOKH MOXYTh
TpaHcopMyBaTHCs, ajieé THM MEHIIOK Oyae iX y3araJpHeHa MBHUAKICTh. OnTUMaabHE
NO€HAHHS 3a3HAUYEHUX EJIEMEHTIB Ja€ OuIbIl TapMOHIHHY CTPYKTYypy TpaHCIOPTHOI
CHCTEMH.
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Pucynok 2 - TeopeTnyHa MOZETH TPAHCIIOPTHOT CUCTEMH SIK CYKYITHOCTI KaHATIB i OyHKepiB
Howcepeno: pospobaeno agmopom

[ongiiiHa (yHKIISI TPAHCIIOPTHOI CUCTEMH SK PO3TalyKEeHi Mepeki KaHamiB 1 sK
nemriepiB, MEPETBOPIOBAYIB PUTMIB BXIHUX MOTOKIB B PUTMHU BUXITHUX B OYHKEpax, MOXKe
e(eKTUBHO BUKOHYBATHCS TUIBKM HPU T'PaMOTHO MOOyIOBaHii CTPYKTypl 1 HajlamTOBaHIN
edexTuBHIN TexHosorii. [Ipyu HanaropKeHi TEXHOIOTIT eIeMEHTH KaHaau 1 OyHKepH MaloTh
IIIJIKOM BU3HAYEHI MPOMYCKHI CIIPOMOXHOCTI /JIs1 TIOTOKIB 13 3aJJaHUMU XapaKTEPUCTHKAMH.
CyKymHa TMpOMyCKHA CIPOMOXHOCTI By37iB D y TpaHCHOpPTHIA CcHUCTEeMI 3aJ€KHUTh Bif:
IPOITYCKHOI CIIPOMOXKHOCTI KaHaliB d,; MICTKOCTI OYHKEpIB ¢,; SIKOCTI CTIPYKTypH S

ij 2

iICHCTEM 1 CHCTEM; XapaKTEPUCTUK MIOTOKY - HEPIBHOMIPHOCTI, HOr0 CTPYKTYpH Ta iH.

D= fi(ld; ) {a,). 5. x) (1)

BrnacTuBicTh MOMIMHATH 1 MOPOJHKYBAaTH CIUIECKH MOTOKIB B TPAHCHOPTHIM cucremi
XapaKTepU3YETbCS CYKYITHOIO MICTKICTh, $Ka € (YHKII€I0 MICTKOCTI OyHKepiB ¢
BpaxoByeTbcsl TakoxK, K BOHHM IOB'i3aHI B CTPYKTYpy S 1 SKUMH KaHalaMHu dj, XapakTepy
NOTOKY X, a TaKk caMO pPO3BHHEHOCTI YNPaBIiHHA, TOOTO BEJIMYMHH aHATITHYHUX
CTBOPIOBAHMX PE3EPBIB MICTKOCTI:

Q:fz({QJ}a{dy}=S’X=R)' 2)
I'pamoTHO TOOYAOBaHA CTPYKTypa S TPAHCIOPTHOI CHUCTEMH 3a0e3redye 3a7aHy

CYKYTIHY TPOIYCKHY CIIPOMOXKHICTh 1 HEOOXiJHY MICTKICTh MpU HAMMEHIIUX BUTparax. Sk
NpaBWIo, 1€ TMPHUITyCKAaE MaKCHMI3allilo JUHAMIYHHX pe3epBiB R. [Ipu mpomy cTaBHTHCS

HACTYTIHE 3aBJIAHHS
F:ZZ(dy"Cy‘)"‘z(ql'cl)_)min’ )
i /

npu oomexeHusx D> D,, O>0Q,, D, 1 O, - 3a1aH1 CyKyIlHi IIPOIyCKHI 3JaTHOCTI 1
MICTKOCTI.

3a MpONOHOBAHMM TiIXOJIOM TPAHCIIOPTHA CUCTEMA OMHUCYETHCS Y BUTIISL CTPYKTYPH,
10 CKJIAIA€ThCS 3 CYKYMHOCT1 KaHaIiB 1 OyHKEPIB, MO SIKUM MPOIYCKAIOTHCS JI€SK] OTOKH.

Kanan sk emeMeHT TpaHCHMOPTHOI CHCTEMH Ma€ HACTyIHI mapamerpu (puc. 3 a):
BX1IHMI TTOTIK W(?); BUXITHUHN MOTIK #(1); 94ac XOy #(1); MPOIyCKHA CIIPOMOXKHICTh U.
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Pucynok 3 - CxemaTn4He IIpeCTaBICHHS €JIEMEHTIB TPAHCIIOPTHOI CHCTEMH: KaHay (a) 1 OyHkepy (6)
Jicepeno: pospobneno agmopom

Hocnig cBim4uTh, MO BXiAHI 1 BUXIJHI TOTOKM HE MEPEBUIIYIOTH MPOIMYCKHOI
CIPOMOXXHOCTI KaHajly, 3MiHIOIOTbCS B 4aci. CyKymHMH BHXIJHMH TOTIK JIOpPIBHIOE
CYKYITHOMY BXIJTHOMY 3 JI€SKOK pI3HHUIIEI0 B 4aci r(t). Kpim Toro, Ha BiaMiHY BiX
HPOITYCKHOI CIIPOMO’KHOCTI, 9ac X0y MO KaHaJIy He € MOCTIHHOI0 BeTHMYuHOI0. [ KaHaimy
XapaKTepHi HACTYTHI CHIBBIAHOIICHHS:

w(t)<U, u(t)<U, u(t)=wt—1(t)). 4)

Uepe3 HEMOCTIMHICTh Yacy XOJy INMPHU MPOXOHKEHHI Yepe3 KaHajl IMOTIK CTae OiIbIne
JIe30praHizoBaHuM. ToMy Ui TMPOCYBaHHS IOTOKY B TPAaHCHOPTHIA CHUCTeMi HOTPIOHMIMA
pe3epB MPOIYCKHOI CIIPOMOKHOCTI:

i=u(l+p)<U, (5)

Ne U — pO3paxyHKOBHUH MOTIK.

IToka3HuK nae3opranizailii MOTOKYy L MOMJIMBO PO3IJISAATH SIK aHAJIOr Koe(ilieHTa
HEpIBHOMIPHOCTI £, . Bigomo, 1110 Ha BUXO/I1 3 KaHaIly J€30praHi3alis 3pocTae:

P, =P tAp. (6)
byHkepr SK eNeMEHTH TPAHCHOPTHOI CHCTEMH ONHCYIOTBCS — HACTYIHUMH
napamerpamu (puc. 3 0): BXiIHHH MOTIK W(?); BUXIAHUN TOTIK #(?); MOTOYHA MICTKICTh 200
CTaH ¢(t); rpaHUYHa MICTKICTh (MICTKICTB) Q.
Jist GyHKEpiB CITiJT JOTPUMYBATHUCS HACTYITHUX YMOB:
q(t)< Q, nns Beix ¢,

q(e+1)=q(e)+w(t)-ulr). (7)
3a3zHaunuMo, 1110 OyHKEp Ha BiAMIHY BiJ KaHAy, 3[aTHUNA 3HUKYBAaTH HEPIBHOMIPHICTh
HOTOKY, TOOTO BiIHOBIIFOBATH MOTO OpraHi3allio:
P, =P, —Ap. (8)
Le cBiguuTh, 0 BUXIAHUN MOTIK 3 OYHKEpa € KEPOBAHUM, a BEIMUMHA Ap 3aJICKUTH
BiJl MICTKOCTI OyHKepa 1 10ro 3all0BHEHOCTI.
Skio BiOyBa€eThCS CTUKYBAHHS JIBOX KaHAIIB (pUC. 4), TO BBAXKAETHCS, 110 BUX1THUI
MOTIK MEPIIOTro JOPIBHIOE BX1THOMY MOTOKY APYTOro:

ul(t)zwz(t). ©)

1) 5 (1
w, (1) .'T?:L”‘;m W, (1) ’1:-7() u, (1)

U.If | U:’

>

Pucynok 4 - Cxema B3aeMo/Iii IBOX KaHaJIiB B TIOTOLI TPAHCIIOPTHOI CHCTEMH
Iicepeno. po3pobneno asmopom
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3anunieMo OCHOBHI CITIBBIAHOIIEHH:

<U,,
u,<U,,
i =u,-(1+p),
i, =i, -(1+ p). (10)
3 HUX BUIUIMBAE, U0 Y CEPEAMHI MOTOKH KaHAJIB PiBHI MK CO000:
U =u,. (11)
B Toi1 yac moka3HuK iX Je30praHizaiii 3pocTae:
Pu =P tAp;,
Puz = Py T AP, (12)
OCKIIBKH ul(t)= w, (t) 1 P, =Py 10
Puz = P AP, (13)
Takum unHOM
u, >u, (14)
tobto U, >U,. (15)

Takum 4MHOM, MPU CTUKYBAaHHI JIBOX KaHAJIB 3 «HEpPEIIKOAAMM» Il CTIHKOT poOOTH
MIPOITYCKHA CIIPOMOXKHICTh TIOJIAJIBIIIOTO KaHaTy Mae OyTH OIbIa, HiXK MOMEePeHBOTO. 3BIACH
BUIUIMBAE, 110 TPAHCIOPTHUI 00'€KT MOXKHa 0€3 BENMKOI MOXUOKH MPEACTAaBUTH Y BHUIJISII
MOCTIIOBHOCTI KaHaJliB, TO IPAaBOMIPHOIO € BUMOTa: Ha KOXHOMY IOJAIBIIOMY eTarll
TpaHcOpPMYBaHHS TOTOKY TPOMYCKHA CHPOMOXHICTh Mae OyTu Oinblia, HIK Ha
nonepenHboMy (puc. 5).

i = const u, > u, Py > Py

PucyHnok 5 - Cxema JiNssHKY IBOX MOTOKEHUX KaHAIiB
Iicepeno. po3pobneno asmopom

Kananu € mnoromkeHumH, £KImO iX eQEeKTUBHI MPOIMYCKHI CHPOMOXHOCTI, 3
ypaxyBaHHIM XapaKTEPUCTHK ITOTOKY, PiBHI.

~ ~

1S Uy, d U =", Uy =—,
P %)
Buxopsuu 3 moneperHboro, BUINTUBAE YMOBA Y3T0/PKEHOCTI KaHAJIB:
U U U,
—L=—"2 = =—7=const. (16)
I+p, 1+4p, 1+ p,

31e01IbIIOr0 Ha MPAKTHILl 3yCTPIYAIOTHCS CHUTYyallii, KOJIM KaHAJIM PO3ralyKyIOThCs

(puc. 6).
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7

&
()
Pucynok 6 - Cxematndse BifoOpakeHHs CTUKYBAHHS PO3TalyKCHUX KaHAIB
Howcepeno: pospobaeno agmopom

OCKUIBKY TSI pO3TaTy>KEHUX KaHaJIiB IMPaBOMIpHA PIBHICTH:
u=u +u,,
[e— n [e—
a0o B y3araJbHEHOMY BUIAJKY: U = D U,
i=1

Toxai MOXKHA 3aIUCaTH;

u _ b, n U,
l+p 1+p, 14p,°
u o0,
abo0 B y3araJlbHCHOMY BHIIAJKy: —— = >, ——.

2
=11+ p

I+p

(17)
BinnoBigHO 10 Teopii MMOBIpHOCTI, SIKIIO KOJNMBAaHHSA TMOTOKIB BHUMAAKOBI, TO iX
3IUTTA 3HUXKYE HEPIBHOMIPHICTh. OCKUIBKU MPH IIbOMY Ma€eMO:

p>pip,>p, >U+U,>U.
Takuif BACHOBOK MIATBEPKYETHCS 1 HA TIPAKTHIIL.

[oTik, BiAMOBIAHUI 10 MYHKTY pO3TalyXeHHs, HEOOXITHO PO3MIIAJATH K CYKyIHICTh

ctpymeHiB. CyMapHa moTpiOHa MPOMyCKHA CIIPOMOXKHICTh PO3TaIyKE€HOT MEPEX1 MICIsI CTUKY
TUM MEHIIIE, YUM MEHILIE CEpeIHbO3BaKEHA IO CTPYMEHSX HEPIBHOMIPHICTH MOTOKY, IO
BXOJIUTH:

iKHi‘ﬁz
K, == : (18)
20,
i=1
2PN
,5=’1n—. (19)
Zni
i=1

1€ n; — CTPYMiHb y BIIIOBITHOMY JI0 ITyHKTY PO3Taly KEeHHs MOTOLI.

[Ipu B3aemonii eJIeMEHTIB TPAHCIOPTHOI CHUCTEMHU abo mijcucTeM "KaHal-OyHKep-
KaHa1" MOJINBI IBa OCHOBHI BUIIAIKHU:

- OyHKep TMOTJIMHAE CIUJIECKU;

330



[SSN 2664-262X IlenTpanbHOYKpaiHChbKHU HayKOBHH BicHUK. TexHiuni Hayku. 2022. Bur. 5(36), 4.1l

- OyHKEp MOPOKYE CIIECKH.
JIy1st mepioro BUIAIKY MPaBOMIPHI CITIBBIAHOIIICHHS

pulsz1+Ap1, pul =pw2’
puZ =pw2+Ap29 pw3 =pu2
Pu3 =pw3+Ap3' (20)

TPAHCIIOPTHA CUCTEMA

s OyHkep i N

/'// kaHan u, (t) u,(t) Kaman e W
lix W, (t) /\ u, (t) \\.
\ = \
\ i
~, !
\_\. \_/ /_/

i W, (1) w; (1) o
e T e

Pucynok 7 — Cxema B3a€MO/Ii1 €JIEMEHTIB MiZICUCTEMH «KaHall - OyHKep - KaHaJ»
Hoicepeno: pospobaeno agmopom

Sxmo MicTKicTh OyHKepa JOCTaTHs, TO BiH MOXKE IMOBHICTIO TOTAaCHTH CIUIECKH i
MEPETBOPIOBATH MOTIK 3 HEPIBHOMIPHOTO B PiIBHOMIPHUIA:
AP, > P10 Py =P =0, p,5=Ap;. (21)
3a3HauuMoO, MI0 Mipa BHITAJKOBOCTI MOTOKY B TPAHCIOPTHIN cucteMi (migcucremi)
BU3HAYAETHCSI TUIBKH MEPEIIKOJAMH BUXITHOTO KaHaly. B ocTaHHROMY KaHail BiOyBa€eThCs
BIUIMB yCiX Monepeanix kanamiB. Lle € iMOBIpHUM, OCKUIBKH:
Ap, << p,,,T0 BuImBae U, << U, . (22)

ITpu 11bOMY BaXKJIMBUM € Te, 10 OYHKEp MOTOKYE [Ba KAHAIN 3 Pi3HOIO MPOIYCKHOIO
CIIPOMOKHICTIO (pHC. 8).

I

i, > i, P, > P3

Pucynox 8 — [ToromkeHHs: (DyHKIIOHYBaHHS B TPAHCIIOPTHii cuctemi (migcucTemi)
€JIEMEHTIB OYHKepy 3 KaHalaMH 3 Pi3HOI NPOITyCKHOT 34aTHOCTI
Hoicepeno: pospobaeno agmopom
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[Ipu boMy cripaBeIMBE CIiBBIAHOIICHHS:
U3 _ Ul
1+ p, B I+p,
SIKmo 3aBAaHHSAM € 3BYXKCGHHS 10 Y3TOJUKCHHS BXOAy 1 BHXOXy OyHKepa, TO
CTIPaBJKYETHCS CITIBBiIHOLICHHS:

(23)

6Xi0

v — Y : (24)

I+ puio 14 Ppio —AP
3MicT HOro moiysira€e B HAaCTYIHOMY: YMM HEpPIBHOMIpHiIIE BXiJHUH MHOTIK 1 YUM
Oinprie nmemmdipyroda 31aTHICTE OyHKepa Ap, TUM OUIBIIOID MOXe OyTH pI3HHIS B

IPOIMYCKHIN CIIPOMOKHOCTI KaHAJIiB, 1110 CTUKYIOThCS.

Ile o3Havae, MO SKIIO B TPAHCHOPTHIM CHCTEMi BpPaxOBYBAaTH BIUIUB PE3EPBHUX
IUIAXIB ~ TOTOKIB, TO  €KBiBaJIeHTHa  (pe3yibTyloua) MpPOIMYCKHAa  CIPOMOXHICTh
BU3HAYATHUMETLCS €JIEMEHTOM HE 3 MIHIMaJIbHOIO, a 3 MIHIMaJIbHOK €(EKTUBHOIO
IPOIYCKHOIO CIIPOMOKHICTIO (3 ypaxyBaHHSIM XapaKTEPUCTHK TOTOKY). 3a3HaueHEe MOXKe
MOSICHUTH PE3YyJIbTATH IMITAIITHOTO MOJICTIOBAHHS, KOJIM HAWOIBII 3aTPUMKHA BUKJIMKAE HE
Hall3aBaHTaXCHIIIUNA eJIeMEHT, a TOMYy BXiJHI TOTOKHM TpPU pIBHOMY 3aBaHTAKEHHI
BUKJIMKAIOTH OLIBIIN 3aTPUMKH, Hi)K BUXIJTHI.

3 HaBeleHUX 3AJEXKHOCTEH BUIUIMBAIOTh BAXJIMBI HACHiAKU. Y JaHLIO31 Ta
mijicucTeMax 3 KaHaliB 1 OyHKEpiB pe3yibTyioda IpPONYCKHa CIPOMOXHICTh ITOTOKIB
3alleXKUTh, B OCHOBHOMY, BiJl MICTKOCTI OyHKepiB. B Toil ’xe uac cykynHa edeKTHBHA
MICTKICTh 3aJIe)KUTh BiJ TPOITYCKHOI CIPOMOXKHOCTI KaHamiB, 00 iX mapameTpH IMOBHHHI
BIJIMOBIIATH XapaKTepy PO3MOIICHOTO CIIECKY IOTOKIB B TPAHCIIOPTHIM CUCTEMI.

BucHoBkH.

1. [IpeacraBneHo TEOPETHYHY MOEh TPAHCHOPTHOI CUCTEMH SIK CYKYITHOCTI KaHaJliB
1 OyHKepiB IpU POCYBaHHI MOTOKIB.

2. BuszHaveHo, 10 JO OCHOBHHMX IPOLECIB TPAHCIIOPTHOI CHCTEMH CJiJl BiTHECTH:
B3a€MOJIII0  €JIEMEHTIB, B3a€MOJII0  MJCHUCTEM Ta  yNPaBIIHHSA, MPOCYBaHHSI 1
TpaHcPOpPMYBaHHS MOTOKIB PI3HUX 32 3MICTOM 1 MPUPOJIOIO.

3. BuxkopucTaHHs TOHATH «KaHAM» 1 «OyHKEp» HO3BOJISE 3'sICYyBAaTH BaXKJIMBI €PEKTH B
PI3HUX TPAHCTIOPTHHUX CUCTEMAX H MiJIBULIIUTH 1X HaA1MHICTh Ta €EKTUBHICTb.
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A theoretical Model of the Transport System as a Set of Interacting and Mutually
Transforming Elements and Subsystems

A theoretical model is presented, which makes it possible to implement the description of processes in

the transport system and subsystems using the interaction of such elements as a set of channels and bunkers. This
makes it possible to find out important effects in various transport systems, including regional ones.

It is assumed that there is a structure of the transport system, which should be able to transform certain

flows, and therefore absorb and generate their surges. It is substantiated that "channels" and "hoppers" can be
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abstract elements of the theoretical model of the transport system, since it performs a double function: channels
pass flows, and bunkers absorb and generate bursts of flows.It was found that the theoretical model of the
transport system primarily reflects the principles of interaction of elements and subsystems in it, and also exerts
a management influence on the ongoing processes. Different combinations of elements are considered when
representing real transport systems. It was found that the more uneven the incoming flow and the greater the
damping capacity of the hopper, the greater the difference in the capacity of connecting channels in the structure
of transport systems can be.

It is stated that in the chain of channels and bunkers, the resulting capacity of the transport system
depends on the capacity of the bunkers, due to their disorganizing influence on the flow indicators. At the same
time, the total effective capacity of the chain depends on the capacity of the channels, because their parameters
must correspond to the nature of distributed bursts of flow in the transport system.
transport system, theoretical model, interaction of elements, channel, bunker, carrying capacity, flow
surges
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