Abstract

Proposed and developed approaches to assess the accuracy of numerical calculations of reliability and filtrati-
on efficiency models moist particulate materials alhorytmaty protect the internal structure of materials from mec-
hanical damage.

Recognized published monographs, books and periodical sources of study subjects. A closer analysis shows that
the effectiveness of [iltering moist disperse materials can be improved by using the method of local random sear-
ch or algorithmic model identification multistage random search process. The effectiveness of filtering also can be
improved through the use of expert systems developments, where methods and researches of various objects which
Junction in the conditions of vagueness. Filtering moist disperse materials precisely characterized by considerable
uncertain of their behavior. Also known the source, where the problematic issues of reliability of machines during
the design, manufacture their commercial operation. Considered interconnected complex problems: friction, wear
old. Disclosed causes changes in the technical condition of machines and physics of failure. An approach assessi-
ng the reliability of performance conditions breakage automated chemical process. Summarizing written, it is clear
that there are both fundamental and recurring sources where published results Vibropress equipment. However, vir-
tually no publications to assess the accuracy of numerical calculations of reliability and efficiency filtration moist
disperse materials in agriculture. In connection with this subject of the article is quite relevant

Keywords: filtration, numeral calculations, method of local random search, algorithmic models, consulting
models, systems of automatic defence
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Buceimaeni ocnoéni enemenmu mamemamuumoi mooe-
i w000 BUHAUEHHS MPUBATOCHE 000POMHO20 pelicy npu
BUKOHAHHI MINCHAPOOHUX ABMONEpese3eHb 3 Ypaxyeau-
HAM eumpam 4acy, SUKIUKAHUX PAOOM OCHOGHUX ma
Henepedbauenux npocmoie. Cknadeno anzopumm pos3pa-
XYHKY ONMUMAIbHO20 YACY BUKOHAHHS Pelicy 3 Memoro
Y3200dcenna pobomu asmompancnopmy i HAGAHMANCY-
8AJIbHO-PO36AHMANCYBANLHUX 3AC00T8 Ma NOOATLULOT PO3-
pobru zpaixie pyxy aemomobinie npu opzanizauii mixnc-
HApoOHUX nepeseseHd
Knwouoei canosa: mixcnapooni aemonepesesenis,
ynpasninna agmonepesesennamu, padix podomu agmo-
mpancnopmy, o6opomnuil petic
[, ]
IIpedcmasnenvt 0CHOBHBIE dNEeMeHMbL Mamemamuye-
CKOU MOOeau K onpedesienuro 0aUmebHOCmuU 060pomnozo
peiica npu 6bINOIHEHUU MEHCOYHAPOOHBIX ABMONEPEBO30K
¢ yuemom pacxooa épemeHu, 6bI36AHHO20 PAOOM OCHOB-
HbIX U HenpedsudeHnvlx npocmoes. Cocmasiien anzopumm
paciema onmumanvHoz0 GpeMeHU GblNOJHEHUsl pelica ¢
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1. Beryn

[Iporec tocTaBKM BaHTaXiB Y pPUHKOBUX YMOBaX I'PYyH-
TYETHCS Ha JIOTICTHYHUX npuniunax. Jlorictuka gk na
TPAHCIIOPTi, TaK 1 B IIJIOMY PO3IJI4/la€ CUCTEMY IOCTa-
YaHHS TOBAPiB HE OKPEMO II0 Olepalligx, a KOMIJIEKCHO.

E- mail: bondarevgall@meta.ua

OCHOBHI/IMI/I KOMIIOHEHTaMU JIOTICTUYHUX CUCTEM MalTh
O6yTHU MOHECEHI BUTPATH 4Yacy y IpoIeci AOCTaBKU TIPO-
LYKl 10 KiHleBOTO crokuBaua. OOMesKeHi MOKJIUBO-
CTi TPAHCIIOPTHUX CUCTEM BUMAraloTb YIOPSJAKYBaHH
HaBaHTa’KyBaJbHO-PO3BAHTAKYBAJbHUX POOIT 3 METOIO
Y3TO/KEeHHST POOOTH TPaHCIOPTHOI Tmigcucremu. Pos-




po6Ka €IMHOTO TEXHOJOTIYHOTO MPOIECY € CKJIALOBOIO
po3pobKku rpadikis pobGOTH TPaHCIOPTY. YHpaBJIiHHS
aBTOINEPEBE3CHHAMU CIIPIMOBAaHE HA CKJAAQJaHHA 1 3/iiic-
HEHHS /I0CTOBIpHUX MJaH-TpadikiB 0CTaBKU BaHTAXKIiB.
Jlo ToKasHMKIB, MO BU3HAYAIOTh SAKICTH PO3POOIEHUX
rpadikis pyxy it 06¢ayroByBaHHS TPAHCIIOPTHUX 3aC00IB,
BKJIIOYAIOTH: CyMapHUil 4ac MPOCTOI0 BAHTAXKHUX 3ac00iB
i aBTOMOOI11iB; 3a6€3IeYeHiCTD iANPUEMCTBA TPAHCIIOP-
TOM, KU IPU3HAYCHUN /171 IepeBe3eHb MEeBHOTO KJacy
i TUILY BaHTaXY.

IIpoekryBanus poboru pyxomoro ckiaay (PC) npu
3iMICHEHHI Mi)KHAPOJAHUX TIepeBe3eHb BAHTAXKIB Ma€ P/l
NOATKOBUX ocobmuBocTeil. Ile 3mauni Bigmcrani mepe-
Be3eHb, OOMEKEHHS TPUBAJIOCTI OesnepepsHoi poboTH
BOAiiB, 0OOB’I3KOBI perJiaMeHTOBaHi mepepBu i MOAEHHI
BiZIMOYMHKY, 3aTPUMKHU TIOB’SI3aH1 3 TPOXO/JKEHHSIM MUT-
HUX IIPOIYCKHUX ITYHKTIB, & TAKOK BUCOKOOIIJIauyBaHU
npodeciiinuii mepcoHalI.

HUKa€ 61JIbII ToCTPa HEOOXIHICTD YiTKOTO BPEryJI0BaHHS
rpagikis pyxy PC 3 merowo ysromkenns GesiepebiiiHoi
pob6OTH HaBaHTaXKyBaJbHO-PO3BAHTAXKYBaJIbHUX 3aC00IB
i PUTMIYHOCTI TOZia4i TPAHCTIOPTY 10 CKJIAJIB.

TpusasicTh po6OTH i BiAMOYMHKY BOiiB PETyITIOETHCS
sumoramu €YTP ta «IlonoxkeHunsam npo pobouunit vyac i
Yac BiIMOYNHKY BOIIB KOJICHUX TPAHCTIOPTHUX 32CO6IB>.
Otke, npu po3pobili rpadikiB pyxy HeoOXiIHO TOYHO
po3paxyBaTH 3arajJbHHUIl 4ac MPOCTOIB Ha MapHIpyTi 3
METOIO 320TIA/[PKEHHST I0[ATKOBOTO YaCy NPU BUHUKHEHHI
Herepe6aueHuX IPOCTOIB.

OnHOIO i3 CKJIa/I0BUX TPUBAJIOCTI pelicy € yac Ha Mpo-
croi PC, axi mos’a3ani: 3 mepepBamu, MOAEHHUM 000B’13-
KOBHMM BiZITTOYMHKOM Ta MPOCTOSIMHU Y MYHKTAX MUTHOTO
koHTpoJf0. Hukue Ha cxeMi HaMM CIPOIIEHO IpeCTaB-
JIeHI OCHOBHI CKJIaI0BI TPUBAIOCTI POOOTH 1 BIAIMOYMHKY
exinaxis (puc. 1).

2. AHaJi3 OCHOBHMX [JOCJIi/IZK€Hb i TOCTAHOBKA
npoodseMu

KinbkicTs nepeps
NPOTSAromM podouoi
3miHH: Bix 2 10 5

Tpusanicte
000B'A3KOBHX Mepepes Ta
in. 3axoam:

Bin 45 xB. 10 2 rod.

3arasbHi Ipo6aIeMHu yIIpaBaiHHS Ha TPaHC-
MOPTi, opraHisaiii nepeBe3eHb Ta MUTaHHS pa-
mioHasizamii pob0oTH HaBaHTaKyBaJIbHO-PO3-
BAHTAKYBaJIbHUX 32C00IB 3 ABTOTPAHCIOPTOM
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3arajabHuii yac
NpoCToiB
aBTOTPAaHCIOPTA
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BHUCBITJIIeHI y pocaimxkennax Bopkyra A.M.,
Kocriouenko JI.M., Kosanenko B.M., Beib-
moxkHa JI.B., T'yakosa B.A., Mipotrina JI.B.,
Kyuau H.T., Komioka O.41., Jlebens 1.T., Mesb-

Tpueanicre
Oe3nepepBHOI podoTH
BOJIis 32 KepMoM:

B Mexkax 4 - 4,5 ro.

TpuepaiicTs OAEHHOTO
BiIMOYHHKY:
Bin 9 1o 11 roa.

nuuenxo O.1., Kap6anosnua 1.1., Haaners-
"Ha M.P. Ta iHmux HayKOBITiB.

ITpo6iieMHI acekTy B yIIpaBAiHHI TpaHCc-
[OPTOM — OpraHisailisi i MeTOAUKYU PO3POOKU
rpadikiB pobOTH TPAHCIOPTY Ta TEXHIUHI acIeKTH CTBO-
PEeHHsI Mojiesiell 1 ajTOPUTMIB 1OOYAOBU JIOTICTUYHUX
JIAHTIIOTIB Ha TPAHCIOPTI - BiOOPAKEHO Y TOCTiIFKEHHIX
Jmurpuuenko M.O., Jleskosis I1.P., Tkauenko A.M., Ir-
Harenko O.C., 3attonruka JI.I., Crarauka [.M.

Jlis panionaapnoro Bukopucrants PC sBubpano npo-
GJIeMHUII aCIIeKT TPAHCIOPTHOTO MPOIEeCy P MiXKHa-
POIHUX aBTOIIEPEBE3CHHAX - MJIaHyBaHHA TPadikiB pyxXy
TPaHCIOPTHUX 3ac06iB, sIKi 3ajie5KaTh BiJ yacy 060pOTHO-
ro peiicy Ta y3rojsKeHoi poOOTH HABAHTAXKYBaJbHO-PO3-
BAHTAKYBaJbHUX 3aC0O0IB B IYHKTaX BAHTAKEHHSI.

3. Mera pociiaskeHp

Mera apociaigxKedb — PoO3pOOUTH BAOCKOHAJEHHS
(byHKIIIOHATBHOTO METOANYHOTO TiIXOY, TKUH T03BOJIE
edeKTUBHO CIIPOrHO3YBATH TPUBAJIICTH POOOTH aBTO-
TPAHCIOPTY 3TiJIHO BUMOT €BPONEHCHKOT YTrOAn MO0
poboTH ekimaxkiB TpancmopTHUX 3aco6iB (EYTP).

4. Pe3ysibTaTH IOCHIIZKEHb Ta iX 00rOBOPEHHS

B cydacuux ymoBax poOOTH TPaHCIOPTHOI rajysi
Jle He y TOBHIl Mipi BigHOBJeHI BUPOOHUYI TOTYKHOCTI
micas ¢inancosoi kpusu 2008-2009 poxis, kepiBHUKHN
ABTOIMIANPUEMCTB CKOPOTHUJIN BOJIWCHKUI TepcoHas i
eKiTa’k CKIAMAETHCS 3 OJTHOTO BOAis. 32 TAKUX YMOB, BU-

Puc. 1. OcHoBHi cknafoBi TpUBaNOCTi POBOTH i BIANOUMHKY eKinasKiB 3rigHo

sBumor EYTP

TpuBasicTh po6OTH Ta BIAMOYMHKY eKimakiB Mae
4iTKO BCTaHOBJEHI Mexki yacy (puc. 1). Tomy, 3aranbuuii
4ac MPOCTOIB PyXOMOTO CKJIa/ly, MOB'SI3aHOTO 3 POOOTOI0
i BIAMOYMHKOM BOAIIB Oy/ie KOJUBATUCA B IEBHOMY Jia-
Ma30Hi.

Pospaxynok uwacy peiicy PC nonsdrae y Busnauenui
i po3paxyHKax 4acy OCHOBHMX TEXHOJOIIYHHUX eTalliB.
Crnupaovyuch Ha I[i CTATUCTUYHI JaHi 3aTPUMOK y pelici,
a TaKOXX Ha JlaHi 1IPO cepefiHIo TexHiuny mBuakicts PC
(moka3HMKM TaxorpadiB) MOKHA CKJIACTH MaTeMaTUIHY
MO/IeJIb 3 BU3HAUYEHHS MK TPUBAJIOCTI BUKOHAHHS peiicy,
BapiloIOUM TPU 1BOMY IOKA3HUKAMU, NMPUBEACHUMH Ha
puc. 1.

TpusasicTs peiicy aBTOMOOIJISI BU3HAYAETHCA TaKUM
YUHOM:!
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net, -uac Ha HaBaHTaxeHHA PC, rOL.; thogp, - YAC Ha PO3BaH-
taxkennsa PC, rom.; t,yx - yac pyxy PC, ron,; t,,;, - yac mpoctois,
MOB’I3aHKUX 3 NepepBaMu, MIOJCHHUM OOOB SI3KOBUM BiZIIO-
YUHKOM Ta MMPOCTOSIMU B TIYHKTaX MUTHOTO KOHTPOJIIO, TOJL.

Yac Ha BaHTaXHI omepallii 06roBopioeThcs 3a3maie-
Ti/lb i3 3AMOBHUKOM 1 3aJIEKUTH Bi/l BU/LYy BAHTAXXY, CIIOCO-
6y BaHTasKE€HHsI Ta TEXHOJIOTIT epeBe3eHHS.

Jlns Busnauenus vacy npoctoiB PC, nop’ssanux 3
nepepBamMu, IOAEHHUMU OOOBSI3KOBUMY BiJIOYMHKAMK
Ta MPOCTOSIMU Y IIYHKTaX MUTHOTO KOHTPOJIIO CKOPUCTAE-
MOCS HaCTYMHOIO (hOPMYJIOIO:



tup = ts..vmr. + tucp.mo. ’ (3)

ne tyaur - 3arajgpHuil yac Ha npoxomxkenus PC muTHOrO
MYHKTY, TOM.; Tnepmo- - 3aTaJbHUI Yac IIPOCTOIB (IIepepBy i
060B’I3KOBUH TOACHHUHN BiIIIOYNHOK ), TOL.

3araJpHUI Yac MPOCTOIB B MUTHOMY IYHKTI po3pa-
XYEMO SIK:

(4)

3.MUT. = 2 : nMHT. + ch’l. ’
aen, . — KiIbKICTb MUTHUIIL HA MapuIpyTi, of.; t,,. - 4ac Ha
rpoxopkeHHs PC mpoImycKHOro MUTHOTO ITYHKTY, TOJI.
Yac npocToiB 3 MPUYUHU HePepBH 1 0OOB’SI3KOBOIO
HIOJIEHHOTO BiAMOYMHKY [3] trepumo, CKOPHCTAEMOCS Ha-
CTYIIHOIO 3aJIeKHICTIO:

MUT.

=t, .+t

Tep.1ro. 3.11€p.

3.1110. 7 (5)

e t,,,, — 3araibHUil yac HA IepepBH BOJis 32 0GOPOTHMIL
peiic, rox.; t,,, — 3arajJbHUil Yac Ha LOAEHHI BIANOYUHKU
BO/IIiB 3a 060POTHMIA peiic, roj.

Otixe, 111 pO3paxyHKY 3arajibHOr0 4acy Ha IlepepBu
3a 060POTHUI PEHC CKOPUCTAEMOCS HACTYITHOK (GOpMY-
JI010:
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3.11ep. Vl."I;M nep. nep. ( )
ne Log. — MOBKMHE 060POTHOTO peiicy, kM; T,y — yac 3MiHu,
rOo/.; Nyep — KIIBKICTh IEPEPB MPOTATOM 3MiHU; thep — Yac
OJTHIE€T TIepepBU BOIis;
3arajibHUIi Yac Ha MIOJIeHH] BIIIOYUHKY 32 TIEePiojl BU-
KOHaHHsI 000POTHOTO peiicy BUBHAYUMO 3a BUPA3OM:

L
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3M
J1€ ty - 9ac OHOTO MOEHHOTO (3a 100Y) BiAAOYUHKY BOIs,
TOJI.

OT:xe, Mafoun OCHOBHI JIJaHi 9aCcy MPOCTOIB 3 TEXHOJO-
riYHUX MPUYUH MaTeMaTU4YHa MOJeJb JIJisi BU3HAYEHHS
TPUBAJIOCTI BCbOTO 060POTHOTO pelicy aBToMOoObiast MaTu-
Me HACTYMHUI BUTJISII:

Lo (T + (Nt + )
VT,

=t ,+t ., +2n -(8)

peiic — u PO3B. MUT tmm‘

t

Jlist BUSHAYEHHST BILIMBY 3MiHHOI TPUBAJIOCTI poOOTH
Ta 1mepeps i BigmounHkis, oomexenux [onoxernusmu [3],
Ha 3araJbHy TpUBAJICTh 0OOPOTHOrO peiicy NpoBejeHi
nocaimkenus. [[ng uboro 3azanucs cepeiHbOCTaTUCTUY-
HUMM TIOKa3HUKAMU, B3ITUMU 3 fannx poborn PC (TOB
«BiBa») - Taxorpam, NasIX0OBUX JIUCTIB TOIIO , a CaMe: ce-
pemHs TexHiyHa mBUAKICTb T3 — 70 KM/TO/., TPUBAIICTD
3Minu — 9 roz., Yac HaBaHTakKeHHS 2 TO[l., Yac PO3BaHTa-
SKEHHS — 3 TOJL., KIJIbKICTh MUTHUID — 4, JOBKUHA 000pOTY
— 1060 kM, KimbKicTh TIepepB — 4, yac mepeps — 1 rox., gac
moieHHoro Bixmouynuky — 10 roz.

Ha rpadiky (puc. 2) npeacraBieHo 3aJeKHICTb TpH-
BasI0CTi 060POTHOTO PeHCy tpeie BiZl BSMIHHUX MOKA3HIKIB
TPUBAJIOCTI pOOOTH i BIAMOYMHKY BOAIIB.

Slx Gaummo (puc. 2) 36iJblIeHHS TPUBAJIOCTI peicy
BiZIOYBAETHCS MPSAMO MPOTOPHINHHO BHACIJOK 36ibIIEeH-
HS TaKUX TMOKa3HWKIB, SK KiJbKICTh MEPEPB TMPOTSATOM
po6040i 3MiHHI Nyep, TPUBATICTD IOLEHHOTO BiAMOYHHKY
tuo Ta TPUBAJICTD HEPEPB Lyep, @ BMEHINEHHA TPUBAIOCTI
peiicy BigOyBaeTbcs 3aBASAKU 30iJbHIEHHIO TPUBAJOCTI
3minu T,y 1 Ma€ KPUBOJIIHIMHY 3aJI€KHICTb.

3a JaHuMH, npejicTtaBieHuMu Ha rpadiky (puc. 2)
MOJKHA 3pO6GUTH BUCHOBOK, 110 TIPY MiHIMaJbHUX MOKa3-
HUKaX yacy po6OTH Ta BIAMOYMHKY i IIepepB TPUBATICTD
BUKOHAHHS PEHCy CTAHOBUTUME 54,5 TOM., a TPU MaKCH-
MaJibHUX — Maiixke 62 roj.
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Puc. 2. Mpacpik 3anexHocTi TpMBanocTti 060poTHOro pewcy
tpeiic BiZI 3MIHHWUX NOKA3HWKIB TPUBANOCTI POBOTH i BiANOUUHKY
BOAIIB

OTKe, MOKHA BapiloBaTU TPUBAJICTIO poOOTH, IEPEPB
i BigmounHKy Bix 54,5 mo 62 rom., a TOMy TpH He3arma-
noBanux 3arpumkax PC 1e 103BOJIUTH He MOPYIIyBaTu
rpadik po6OTH BaHTaKHUX TEPMIHAJIB, CKJIA/AiB TOUO Ta
He CIJIauyBaTH KOIITH 32 HEYCTOMKY.

5. Bucuosok

3anponoHoBaHa MaTeMaTHYHA MOJEJb HATAE MOXKJIIH-
BICTh IPOBECTHU PO3PAXYHKH TPUBAJIOCTI 000POTHOTO pelicy
Ha Mi’KHApOJIHOMY MapIIpyTi pyXy B 3aJIe;KHOCTI Bi/l 3MiH-
HOro yacy po6oTH i BigmounHky Boxiis 3a Bumoramu [3].

OTpumaHi pesysbTaTu TPUBAIOCTI 0OOPOTHOrO peicy
HAZAyTh MOXKJIHMBICTH aBTOIEPEBIZHUKY CKOODAMHYBATH
po6OTY PYXOMOTO CKJIaly Ha MapIipyTi 3 poOOTOK HaBaH-
TaKYBAJTbHO-PO3BAHTAKYBATBHOI TEXHIKM B CKJAICHKUX
MYyHKTaxX 3 yPaxyBaHHIM MOKJINBUX HE3ATTAHOBAHUX Bifl-
XWJIEHD Y Yaci Mojiadi aBTOTPAHCIOPTY /10 MyHKTY IIPHU3HA-
YeHHsI.
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Abstract

The coordination of transportation with stock facilities requires the development of accurate schedules of traf-
fic and the definition of the exact time of turnaround trip. The development of these schedules is a laborious work
Jfor managers. Therefore, in order to facilitate and automate the time-consuming development of schedules of tra-
[fic we have proposed a mathematical model for definition of the time of transportation at international trucking.
The article presents materials of theoretical analysis and the algorithm of the mathematical model to determine
the duration of turnaround trip at international trucking, taking into account the time for moving, breaks and rest
according to the rules of European Agreement concerning the Work of Crews of Vehicles Engaged in International
Road Transport (AETR). An algorithm was developed to calculate the optimal duration of a trip in order to coordi-
nate the transportation and loading equipment, as well as for the development of schedules of traffic while organ-
izing international trucking in accordance with the AETR. Also the materials of calculations of the duration of tru-
cking for turnaround trips according to experimental data were presented, using the proposed mathematical model
and the effect of individual parameters on the total time of trucking

Keywords: international trucking, trucking management, schedule of traffic, turnaround trip, transportation
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Y cmammi posenanyma rxomn’tomepna cucmema
ons 3Hamms maznimuux xapaxmepucmux. Onucana
cmpykmypHa cxema i 0CHO8HI MOOYJIL NPOZPAMHO20
3abe3nevenns. Pozensanymo memoo usnauenns napa-
Mempie mexHoN0ZIMHUX CXeM UPOOHUUMEa (pepumie

Knrouoei crrosa: xomn’tomepna cucmema, maznim-
Hi xapaxmepucmuxu, modeawv /Puciica — Ammepmona,

MexHoI02iuHI cCXemu, 6UPOOHUUME0 pepumis
[m, ]

B cmamve paccmompena komnvromephas cucmema
Ot CHAMUA MaAzHUMHBIX Xapakmepucmuk. Onucana
CMpYKMypHAsL CXema U 0CHOBHBLE MOOYJIU NPOZPAMM-
H020 oOecneuenusi. Paccmompen memoo onpeoenenus
napamempos mexHon02UeCKuUx cxem npou3soocmea
peppumos

Knioueswvie cnosa: xomnvromepuas cucmema,
Maznumnole xapaxmepucmuxu, Moodeav [Jucunca —
Ammepmona, mexnonozunecKue cxemvl, NPouU36o0-
cmeo peppumos

u] =,
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1. Introdution particular, it is required to determine throttle’s current on

the basis of known voltage (primal problem) or voltage on

Almost all known types of secondary power sources con-  the basis of known current (inverse problem), and then to

tain in their composition electromagnetic components, such  calculate the required throttle’s electromagnetic parameters

as transformers and inductors. Typically, these components  using these data. This problem is solved comparatively easily

are produced using different magnetic materials to improve  for simple line inductive element, however for throttle with

their electrical parameters, as well as to reduce the size and  ferrimagnetic core (due to non-linear properties of the latter)

weight. connection between voltage and current is established thro-
ugh magnetic characteristics of the core.

2. Statement of the problem

3. Work objective

When designing schemes that contain inductive eleme-
nt and researching processes in it, it is important to know

Currently when making devices the developers have

the method for electromagnetic parameters calculation. In  a complicated task, which is firstly, selection of the most




