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VIIK 656.025.4

Tonyuena peepeccuonnas mooenb, KOMmopas Onucvleaem 3a8UCUMOCH CYMMAPHBIX C)-
MOYHBIX 3AMPAm HA PA3BO3KY 3PHOBLIX 2PY306 OM HOMUHAILHOU 2PY30N00BEeMHOCIU A8MO-
Mobunel, Konuuecmea nompebumeinei u cpeone2o pazmepa napmuu epysa. llpumenenue mo-
oenu no3eosisem oCyuecmaisinms OnepamugHoe NiaHUpPO8arHue npoyecca NOCMAasKu 3ePHOBbIX
2pYy308 U KOPPEeKmuposanue cywecmsyrowel mexnoiocuu 00CIyHcueanus nompeoumeneu npu
nepemenHoM cnpoce.

Knroueswvte cnosa: onepamusroe niaHuposanue, 3epHosvie epy3bvl, 2PY30n00beMHOCHIb
aA8MOMOOUISA, MEIKAs Napmus 2py3d, 3ampamsl, MEXHOI02UYeCKUe Napamempsl, Mpancnopm-
Hoe obcnydcusanue

BBenenne. CenbCKOX035MCTBEHHbBIE IPEANPUATHSA B Y KpPaHE BCE YaIlle UCIOIb3YIOT B
IIpoliecce MPOU3BOJICTBA JIOTUCTUYECKUE KOHLEMIUU TaKME KaK: IUIAHUPOBAHUE IOCTAaBOK
«TOYHO B TEPMHUH», COKpPAILCHHE 3alacoB U T.N. DTO MPUBEJIO K YMEHBIICHUIO Pa3MEpPOB MO-
CTaBOK I'PY30B M YBEIIMYCHHIO JI0JIM MEJIKOAPTHOHHBIX OTIPABOK B 00111eM 00beMe MEPEBO30K.
DTa TeHAEHLUs 0COOCHHO MPOCIIEKNUBACTCS IIPU MEPEBO3KAX 3€PHOBBIX I'PY30B MPU 00CTYKH-
BaHUM MEJIKHMX MOTpeOUTeNel, MpU 3TOM KOJIMYECTBO MMyHKTOB HA3HAYEHUS B TEUEHUE CYTOK
MOXET IOCTUTaTh OT HECKOJIBKHUX JECATKOB /10 HECKOJIBKUX ThICAY.

B uccnenoBanmsx [1, 2] oTpaxkeHO BIMSHHE MapaMeTpoB pabOThl aBTOMOOHMIBLHOTO
TpaHCTOPTa Ha PYHKIIMOHUPOBAHUE JIOTUCTUIECKON CHCTEMBI M TIPeIOkKeHa 0a30Basi CTPYK-
Typa OIpeIeNeHUsI TPYIIN HEAOCTATKOB BO B3aUMOCBSI3U C CUCTEMOM TEXHUKO-IKCILTyaTalllOH-
HBIX MTOKa3aresei paboThl aBTOTPAHCIIOPTA MIPU TPAHCTIOPTHOM OOCTYKHUBAaHUH TPY30BBIX I10-
TOKOB. [IpoBeIeHHBIN aHaIN3 CUTyallui MPOSIBICHUS TPYIIIT HEJOCTATKOB B paMKax HECKOJIb-
KHX XapaKTEepPUCTUK pabOThl TpaHCIOpPTa (BPEMEHHU, TPY30MOABEMHOCTH, CKOPOCTH) CBUJIE-
TEJNBCTBYET, YTO yXY/IIEHHE TEXHUKO-IKCIUTYaTallHOHHBIX MOKa3zaTesiell paboThl TpaHCIopTa
MPUBOJUT K CHIKCHHIO KauecTBa OOCIYKMBAaHUS, CHIDKEHUIO TMPOU3BOJUTEIHFHOCTH TpPaHC-
MOPTHBIX CPE/CTB, IOBBILICHUIO 3aTpaT Ha IEPEBO3KY. B CBSA3M ¢ 3TUM, TP ONEpaTUBHOM ILIA-
HUPOBAHUU MPOLECCa MMOCTABKU 3€PHOBBIX IPY30B 3aJlaya ONpeIeeHUs BIUSHUSA TEXHOIOTU-
YEeCKUX [1apaMETPOB HAa COBOKYIIHbIE 3aTPaThl, CBA3aHHBIE C Pa3BO30M ITHX I'PY30B IOTpedOUTE-
JISIM, SIBJIIETCS AKTYaJIbHOM.

J1Jist Ka4eCTBEHHOTO OOCITY)KHBaHUSI OTPEOUTENEeH HEOOXOIMMO HE TOJILKO JJOCTABUTh
YKa3aHHbIN 00beM 3epHOBBIX TPY30B, HO U CIIENATh 3TO B OMPEIETICHHOE BPEMSI, UTO YCIOKHSET
(bopmMHpoBaHKE Pa3BO30YHBIX MAPIIPYTOB M BHIOOP pPallMOHATBHON TPY30MOABEMHOCTH aBTO-
MOOuUIIEH, BHIMTOTHSIONIINX ITEPEBO3KU.

AHajau3 uccije10BaHuil. B 1aHHOE BpeMs OCTaBKU 3€PHOBBIX I'PY30B MEJIKUMHM IaAp-
THUSIMH OCYLIECTBJIISIFOTCSI OUEHb MHTEHCUBHO, B CBSI3U C 3TUM IIPU MEPEBO3KE ITUX IPY30B IJIS
3¢ (GEKTUBHOTO MCIOIb30BAaHUS MOABIKHOTO COCTAaBAa M YMEHBIICHHSI TPAHCIIOPTHBIX 3aTpaT
1enecooOpa3Ho GopMUpPOBATH Pa3BO30YHBIE MAPIIPYTHI [3].

Jlnist perieHust 3a1a4 MapIIpyTH3AIMH ISl Pa3BO30YHBIX, COOPHBIX M Pa3BO30YHO-COOP-
HBIX MapLIpyTOB YUYEHBIC MPEIIararoT UCIO0JIb30BaTh TAKHE METOJIbI: METOJ KpaTJyaullen CBs-
3bIBarollel cet, meto Knapka-Paiita, MeTos cyMM, METOJT COCTAaBJIEHUS MapuIpyTa CyMMH-
pOBaHMEM IO CTOJOLAM, a TaKkKe METOJl «BeTBel U rpaHull» [4]. TouHble METOABI HE TO3BO-
JSI0T (OPMHUPOBATH ONTUMAIIBHBIE MAPIIPYTHI JJIsi OOJBIIOTO KOJMYECTBA OOCTYKHBAEMBIX
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kiueHToB (6osee 10). IIpu npuMeHEeHNH KIIaCCHUECKUX MPUOIMKEHHBIX METOJIOB [T yKa3aH-
HBIX YCJIOBUM MOTPENIHOCTh BEIUMCICHUIM OUeHb O0bIlasi, a BpeMsl BBIYMCIICHUSI OUeHb 3HAUU-
TEJIBHOE, T.€. OHU HE TapaHTUPYIOT PE3YJIBTaTUBHOCTD 3a IIPUEMIIEMOE BPEMS.

[IpoBeneHHbIe paHee HccaeA0BaHUs IOKAa3alIM, YTO IIPH pa3paboTKe KOHLEIIUU TPaHC-
MOPTHOT'O OOCITYy’)KUBaHUs OOJIbIIIE BCEr0 BHUMaHUS OTBOJHWIIOCH YIIOBJIETBOPEHUIO TpeOoBa-
Hul nepeBo3unka. Opranusalys pa3Bo304HOIO Mpoliecca onupaiach He Ha MOBBIIIEHUE Y/IETb-
HOTO Beca Irpy30Boro npooera, a Ha cokpauieHue odero npoodera [5].

BonbimmHCTBO METON0B (OPMUPOBAHUSI Pa3BO30YHBIX MApHIPYTOB 0a3upyroTcs Ha
OIIpEAEICHUH KpaTJaiIlInX MapIIpyToB, OJHAKO HE YUYUTHIBAIOT IIPUOPUTETHOCTD KIMEHTOB U
BO3MOJKHBIE CTPATETUU UX 00CTyKUBaHUs [6].

Crnenyer oTMETUTh, YTO HanOoJiee YacTo 3a/1a4a MapIIPyTH3AI[MH aBTOTPAHCIIOPTHBIX
CPEICTB OCYLIECTBIISIETCS MPOCTHIMU U 3(()EKTUBHBIMU METO/IaMHU 3BPUCTUKU, KOTOPHIE M03-
BOJIAIOT OBICTPO HANTU HYXKHOE PEIICHUE, HO IIPU 3TOM He TapaHTHUPYETCsl HaXOXKACHUE ONTH-
MasibHOTO perienus. B pabote [7] paccMOTpeHbI TaKHe 3BpUCTUUYECKHE METOIBI PEILICHUS 3a/1a4
MapUIPyTU3ALUHU KaK: «KaIHbIIN», «IepPEBSHHBII», «IIPOCTOW», «TeHETUYECKU» U «Taldy-11o-
uck». Hanbomnee 3 peKTHBHBIMU METOAAMU SIBIISIFOTCS METOJIbI «OKAIHBIN» U «IEPEBSIHHBII.

Ha ocHoBe ananmm3a HaydHBIX pa3paOOTOK YYEHBIX, a TaKXe MPAKTUYECKOI'O OIbITa
TPaHCIOPTHOT'O 0OCITY>KUBAaHUS IPY30BIIa/IEIbIIEB MOKHO C/IE€JaTh BBIBOJ, UTO MJIAHUPOBAHUE
U OpraHU3alus Pa3BO30YHBIX MapLIPYTOB MIPU TPAHCIIOPTHOM OOCITY)KHBAaHUU I'PY30BiIaIeIIb-
11€B, 0COOEHHO AJis OOJIBIIOr0 KOJIMYECTBA KIMEHTOB, Yallle BCET0 OCYIIECTBIISETCS TOIBKO C
MIO3ULMH [IEPEBO3YNKOB, & HHTEPECHI TPY300TIPABUTENIEH U TPY30I10JIydaTeIe OTHOCUTENBHO
BPEMEHHM BbIBO3a (3aB03a) Ipy3a OTXO/AT Ha BTOPOI! IJIaH WM OCTAIOTCS TOJIHOCTHhIO HEYUTEH-
HBIMH, YTO CBUJIETEJICTBYET 00 YXYALICHUU KaueCTBa TPAHCIIOPTHOT'O OOCITYKUBaHHUS.

Heab u mocranoBka 3agaun. L{enbro uccne0BaHys SIBISIETCS ONPEIEICHUE BIUSHUS
TEXHOJIOTHYECKUX [TapaMEeTPOB Ha 3aTPaThl, CBA3aHHbIE C TPAHCIIOPTHBIM 00CTYKMBAHUEM I10-
Tpeduresei npu NOCTaBKe 3€pPHOBBIX IPY30B MEJIKUMH MapTUIMHU.

JUis JOCTHXKEHUSI TOCTABJIEHHOU 11e/TM HEOOXOJMMO PEIIUTh CIASAYIOIINE 3a1a4H:

1. obocHOBaTh METOAMKY OLEHKU 3aTpaT MpU ONEPaTUBHOM IJIAHUPOBAHUU PabOTHI
aBTOMOOWMJIEH Ha Pa3BO30YHBIX MapUIpyTaxX B MPOLECCE MTOCTABKH 36pPHOBBIX TPY30B;

2. TpoOBECTH MOJIEIMPOBAHUE TIIpoOIlecca pa3BO3a 3€PHOBBIX TIPY30B MEIKUMU
HapTUAMH;

3. uccrnenoBaTh BIMSHHE TEXHOJIOTMYECKUX IMapaMeTpoB Ha 3arpaThl IO
TPAHCIIOPTHOMY OOCITY’KHBAaHUIO IOTpeOUTENel NpU ONEpaTUBHOM IUIAHMPOBAHUHU Tpoliecca
MIOCTaBKHU 3€PHOBBIX IPY30B.

3aBHCHMOCTB 3aTPAT OT TE€XHOJOTHYECKHX MAPAMeTPOB NPH ONEPATHBHOM ILJIa-
HHPOBAHHNH NPoLecca MOCTAaBKH 3¢ePHOBBIX rpy30B. VcciienoBanue nposesneHo uist pepmep-
CKOT'O XO35ICTBA, KOTOPOE OCYILECTBIISET €KEJHEBHBIE IOCTABKU 3€PHOBBIX IPY30B MEIKUMHU
HapTUSAMH OOJBIIOMY KOJUYECTBY NMOTpeOUTeNnel-3aka3unkoB. IIpu 3ToM Bo3HUKaeT HEOOXO-
IUMOCTb y4yeTa TpeOOoBaHUil moTpeOuTeNneil OTHOCUTENBHO YCIOBUNA OCTABKU P MUHUMMU3A-
I[MU 3aTpaT Ha OPTaHU3ALIMIO PA3BO3KHU 3€PHOBBIX I'PY30B.

CrpykTypHas cxemMa 00beKTa UCCIIEeAOBAaHHS B BUAE MOJEIH «CEpOro SIUKa» IMpes-
CTaBJIeHa Ha puc. |.

Bxopasmue napaMeTpsl: ¢, — HOMHUHaJIbHAs TPY30MOABEMHOCTh aBTOMOOMIIEH, KOTO-
pBI€ UCIOJIB3YIOTCA /Ui pabOThl HAa Pa3BO30YHBIX MapLIpyTax, T; N — KOJIWYECTBO MOTpeOUTE-
e, exn.; ¢ — cpenHuil pasMep napTHu rpysa, T.

BHaeninue (akTopsl: Z; — LEHOBbIE MOKA3aTeNH; ¢ — TpeOOBaHUs OTpedUTeNIei OTHO-
CUTEJILHO BPEMEHHM 3aB03a IPy3a, 4; 17, — BpeMs Horpysku 1T rpysa, u; ¢'", — Bpems pasrpysku
It rpysa, 4.

Hcxopsmumii napamerp: B; — CyMMapHbIE€ CYTOUHBIE 3aTpaThl HA Pa3B03 3€PHOBBIX I'PY-
30B MEJIKUMHU MMAPTUSMHU, [PH/CYT.
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Puc.1 — Kubepueruueckass MoJeIb «Cepblii SIMK»:

1 - mpouecc MOrpy3KH - pasrpy3ku; 2 - mpouecc o¢opmieHHst J0KYMEHTOB; 3 - BLIGOp MapKH aBTOMOO WIS 17151 paboThI HAa Pa3B0304-
HBIX MapuipyTax 1 ¢opMHPOBaHUE PA3BO30YHBIX MAPIIPYTOB NEPEBO3KH 3ePHOBBIX I'PY30B; 4 - Mpolecc MepeBo3Ku; 5 - npouecc
MH(l)OpMallMOHHOFO CONPOBOKIACHUSA

O06paboTka 3asBOK MOTpeOUTENEH MPEyCMaTPUBAET ONPEEICHUE TAKUX MapaMeTpOB
3asiBOK Kak: pa3Mep MapTHH Ipy3a, TpeOOBaHUs MOTPeOUTENEH OTHOCUTEIFHO BPEMEHH 3aB03a
rpy3a. Ber6op Mapku aBTOMOOMIIS OCYIIECTBIISIETCS C YYETOM KOJIMYECTBA NOTPEOUTENeH, Xa-
PaKTEePHUCTHUK 3asIBOK, IPY30II0ILEMHOCTH aBTOMOOUIIS U €r0 IeHbl. POpMUpPOBAaHUE PA3BO30Y-
HBIX MapIIPYTOB OCYIIECTBISETCS C YYETOM XapaKTEPUCTUK 3asiBOK, BEIOPAHHOM TPY30II0/1b-
€MHOCTH aBTOMOOWJIS U XapakTepuszyeTcsl OOMMM MpoOeroM aBTOMOOMIEH Ha pa3BO30YHBIX
Mapupyrax 3a cyTku. COBOKYIHOCTb 37eMeHTOB 1, 2, 3 u 4 (puc. 1) cocraBuseT npouecc pas-
BO3KH 3€PHOBBIX I'PY30B MEJIKUMU MapTUsMHU. [[porieccel NOrpy3Ku 1 pasrpy3KH 36pHOBBIX Ipy-
30B XapaKTEepU3YyIOTCS 3aTpaTaMu Ha MOTPY3KY U pa3rpy3Ky COOTBETCTBEHHO. E3/ka ¢ rpy3om
Y BO3BpAIICHUE MOPOKHET0 MOJIBH>KHOTI'O COCTAaBa OT MOCIIETHETO0 MECTa pa3rpy3KH K Ipearpu-
STHIO XapaKTEPU3YIOTCS 3aTpaTaMU Ha MEPEBO3KY 3€PHOBBIX I'PY30B MEJIKUMU MAPTUSMH.

Cpenu xoMmIuiekca KputepueB 3P GeKTUBHOCTH, KOTOPBIE UCIONB3YIOTCS IIPU PEIICHUN
Pa3IUYHBIX 33]la4 OpraHu3aIluu mepeBo3ok [8-11], BBIOpaHbl MUHUMATBHBIE OOIIME 3aTPaTh
Ha pa3B03 3€PHOBBIX T'PY30B MEIKUMH HNapTUAMMU:

B3 = f(t:[Tat;TaquaanazjaL

rae L, — obumii npoGer aBToMoOuMIEH HAa Pa3BO30YHBIX MApUIPYTaxX, KM/CYT.

) — min, €))

3ae

Cucrema OrpaHM4EeHHUN UMEET CIEAYIOIINI BUI;
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Z 9pi < 9
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N
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rne 7, — Bpemsl B Hapsi/ie j-TO aBTOMOOMIIS, 4; ), — BpeMsi pabOThl IPEANPUSITHSL, U, K — KOJIH-
YeCTBO KJIHEHTOB B CPOPMUPOBAHHOM MapuipyTe, e1.; W, — IpOoU3BOAUTEIHHOCTD MapKa Io-
JBUKHOT'O COCTaBa, T/CYT.
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Takum oOpa3oM, HEOOXOIUMO ONPECIUTh KAaKOe BIUSHUE Ha CyMMapHble CyTOYHbBIE
3aTpaThl, CBA3aHHBIE C PA3BO30M 3€PHOBBIX I'PY30B, IMEIOT HOMUHAJIbHAS IPY30M0bEMHOCTh
aBTOMOOWJIEH, paboTaroIMX Ha pa3BO30YHBIX MapIIpyTaX, KOJIMYECTBO NOTpeOHTenel, a
TAKXK€ CPEHUN pa3Mep apTUHU rpysa.

OO011me cyTo4HbIe 3aTpaThl Ha Pa3BO3 3€PHOBBIX IPY30B MEIKUMH MMAPTUSIMU O cpop-
MHUPOBAHHBIM MapLIpyTaM OIPEIEIEHbI COTJIaCHO MPOBEACHHBIM uccienoBanusm [12-15]. s
MOJICIUPOBAaHUS OOBEKTa HCCIENOBaHMUA BBIOPAHO HMHTALMOHHOE MOJAEIMPOBAHUE, IIO-
CKOJIbKY Tpeobiajiaroliee KOJIMYECTBO MapaMeTpPOB Ipoliecca MEPEeBO3KH 3EPHOBBIX I'PY30B
MEJIKUMHU MapTUSAMH NPH 00CIYKUBAHUU T'PY30BIAJIENIbLEB ABISAIOTCS CIIy4allHBIMU BEIUYH-
HaMH.

VMuTaninoHHbIE SKCIIEPUMEHTHI POBECHBI C MIOMOIIBIO Pa3pabOTaHHOTO MPOTrPaMM-
HOTO 00€ecIeYeHts], KOTOPOE YUUTHIBAET CIy4YailHbI XapakTep MapaMeTpoB JOCTaBKHU (Bpems
3aB03a Irpy3a K 3aKa34yMKy, pa3Mep MapTHH IPpy3a Ul KaXI0ro 3aKa3yuKa, MECTO AUCIOKAIMU
3aKa34MKOB I'py3a Ha MOJIMTOHE 00CTYKUBaHUS, KOJIMYECTBO 3aKa3UYMKOB I'py3a) U MPEIOCTaB-
J5IeT BO3MOKHOCTh (DOPMHUPOBAHUS Pa3BO30YHBIX MAPIIPYTOB I OOJIBIIOT0 KOJUYECTBA MO-
tpeduteneit (o 100 u 6osee). B mosie mporpamMmsel CiiydaitHO T€HEPUPYETCS TUCTOKAITUS T10-

TpeOuTenei, a Takke 00beMbl IEPEBO30K U JKEIaTeIbHOE BpeMs TIOCTaBKU Ipy3a MoTpeduTe-
asM (puc 2).
ﬁ. SRR

mES|

HMcroaHele gaHHEE Kapra
N=|ED

uua paccToasui | Mapwpytel no Musumanesory npodery | Crvcok kavertos | Pesynstars patiorer

U[EEUKI’ 114,

750 Kr, 184
E (850 kr, 154.)

(10750 . T14]

Hosan Marpuua | 43750, 1]

231750 kr, 1141

3arpysure | CoxpaHuTe |

b atrix_test3S.ini

1550, 154

et
= - =118 (S0 kr, 164.
BB Bl "m?“ LA
T —— /“ p—
48 [750 kr. 204, .

[ 0 u]'. - A
L 25057, T35 a0 . 200
R S TR R
I

2 (550 xr 2014]
: ﬂlm;
allEs o]

\ EEIETAED

— {81850 kr, 11u]]

O6wHi nyTe o

P OPMMPOEaHIME MAPLIPYTOE

/‘ 31150 kr, 204] (450 kr. 154

‘ [45 (260 rr. 104 w Bl 1750 | “\g‘

N0 MAHKMA NBHOMY NPoGery |

0 11 (50 kr. 204,
| © YYETOM KENAEMOr0 BPEMEHM CYTOK. | Ui PRI T 4 [150 kr. 18-{ “_
R i [850 kr, 114.)
14735 \“' ‘ o] [5532 (150 kr, 164 )09 (450 kr. 194]
33 (450 kr, 204,
- ==
© JMETOM KENSEMOr0 BDEMEHM A0CTABKM © (B50 kr, 124.) = ] -\
[ 43 (350 kr. 124] , - 750kr, 124 T 40 (350 kr, 34
- | 3 133 (950 kr. 194]]
-m 57 (550 kr, 174.] 27 (50 i =
PasMepel NapTHA rpysa 38 [B50 kr, 104] 51 (550 kr, 114
o |50 20| 1000

Crpoka BEpWMH NYTH [NPM PYYHORM NPABKE 530 3B8TE B Takom Blae).  Beiucaure no crpoke

‘0-1 -2-3-4-5-6-7-8-910-11-12-13-14-15-16-17-18-18-20-21-22-23-24-25-26-27-28-29-30-31 -32-33-34-35-36-37-30-35-40-41-42-43-44-45-46-47-48-49-50-51-52-53-64-66.-56-57-68-63-

Puc. 2 — Oxno nporpamMmbl «@opMHpOBaHHe PAIIHOHAILHBIX PA3B030YHBIX (COOPHBIX) MAPLIPYTOB»

WcxoaupIMu TaHHBIMU SIBIISIETCSI KOJIMYECTBO MOTpeOuTENEl, NX TpeOOBAaHUS OTHOCH-
TEJIbHO KOJHMYECTBAa Ipy3a U BpPEeMEHHU 3aBo3a. Pe3ynbTaToM SBIAIOTCA CHOPMHPOBAHHBIE
MapIIpyThl ¥ 3HaUeHus 00111ero npodera Ha MapuIpyTax 3a cyTku. @opmMupoBaHUE MapIIPyTOB
IPOBOJIMIIOCH C YIETOM HEXECTKHX BPEMEHHBIX TpeOOoBaHUM moTpeduTeseil. Ta TEXHOIOIUs
(dhopMupoOBaHKS Pa3BO30YHBIX MapIIPyTOB, COTJIACHO HCCIENOBaHUIO [16], sBiseTcss onTu-
MaJIBHOM M MpeaycMaTpuBaeT OOCIYXHBaHHME TIPy30BIa/eiblieB IO IMEPHOAaM CYTOK U
YaCTUYHO YYUTHIBAET BpEMEHHbIE TpeOOBaHUS TOTPEOUTENEH.

[Ipoananu3upoBaHbl CTAaTUCTUYECKUE JaHHBIE IIPOLIECCa Pa3B03a 3€PHOBBIX I'PY30B:
pa3Mep mapTuu Ipy3a, BpeMs Orpy3KH U pasrpy3ku 1 T rpysa. OmnpenesneHo, 4to pa3mep nap-
TUH I'py3a NOJYMHSIETCS HOPMAILHOMY 3aKOHY pacIpeieeHus CIydaliHOM BEJIMYUHBI ¢ ITapa-
metrpamu: a = 0,524 1, 6 = 0,27 T; BpeMs norpy3ku 1 T rpy3a — 3KCIIOHEHLUATbHOMY 3aKOHY
pacripesienieHus ciy4yaiiHoil BenuunHel ¢ napamerpoM b = 0,049 u.; Bpems pasrpys3ku 1T rpysa
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— HKCIIOHEHIMAJILHOMY 3aKOHY pacrpeeeHus CIy4ailHoN BeTMUMHBI ¢ mapaMeTpom b = 0,048
4. OLIEHKY CTETIEHU COOTBETCTBUS CIIy4aifHOM BEIMYMHBI 3aKOHAM PACIIPEIEICHHSI IPOBEICHO
¢ moMomIbIo KpuTepus y -Ilupcona.

OnpezneneHsl ypoBHU BapbUPOBAHMSI BXOTHBIX (DAKTOPOB: IPy30M0ABEMHOCTH ABTOMO-
owns — [3; 6] T; xommuectBo morpedureneit — [10; 100] en.; pasmep nmaptuu rpy3a - [0,254;
0,794] 1. [Ins npoBeneHus UMUTAIITHOHHOTO 3KCIEPUMEHTa pa3paboTaH IUIaH SKCIIEPUMEHTA
[Tnaxerra-bepmana, konuuectBo cepuii cocrasisieT 90 en.

PaccunTano 10CTaTOUHOE KOJIMUYECTBO OINBITOB B Ka)KIOH CEpUH, €T0 3HAUCHUE BapbH-
pyetcst ot 5 10 98 en. [l oGecrieyeHnst 3SHAYMMOCTH PE3YJIbTATOB AKCIIEPUMEHT IPOBEJIEH 110
100 ombITOB B KaXKa0i cepur. B pe3ynbraTe UMUTAIMOHHOTO MOAETUPOBAHUS CUTYyalIHii cop-
MUPOBAHBI MapUIPYTHI, ONpeAeIeH o0mMid mpoler aBTOMOOMIIEH Ha 3TUX MapUIpyTax U pac-
CUMTaHbl CYMMapHbIE 3aTpaThl 32 CYTKH Ha Pa3B0O3 3€PHOBBIX IPY30B.

[lo pe3ynpraTaM MMHMTAllMOHHOIO IKCIEPUMEHTA IOJYyYeHAa PErpecCUOHHasi MOJEIb,
KOTOpasi OUCHIBAECT 3aBUCUMOCTb CYMMAapHBIX CYTOYHBIX 3aTpaT Ha Pa3BO3 3€PHOBBIX TPY30B
OT HOMHHAJIBHOH TPY30MObEMHOCTH aBTOMOOMIIEH, padOTAIONIMX HAa Pa3BO30YHBIX MapuUIpy-
TaX, KOJINYECTBA KJIIMEHTOB, a TAKXKe CPeIHEro pa3Mepa napTuu rpysa. Beibop Buaa perpeccu-
OHHOM MOJIEIM OCYIIECTBIJICH IO HAauOOJIbIIeH BenurHe KOd(PUIMEeHTa 1eTepMUHaInU. Bpi-
SBJICHO, 4TO HanOoJee aIeKBaTHBIM (KO3 UIMEeHT qeTepMuHanuu coctanisiet 0,93) spisercs
CIEAYIOUIMI BUJ 3aBUCUMOCTH

B; =0,632-N?—13,759- g2 + 5217,103 - 62 3)
O6nacts onpenenenus Gyuxuun: N € [10;100], g, € [3;6], g € [0,254;0,794].

PesynbpTarel uccieqoBaHusi MOTYT OBITH HMCIIOJNB30BAHBI CEIBCKOXO3SHCTBEHHBIMU U
TPAHCTIIOPTHBIMU MPEANPHUATHAME 11 GOPMUPOBAHUS PALMOHAIEHON TEXHOJIOTUN OOCITYKHU-
BaHUS MOTPEOUTENEH MPU MOCTAaBKE 36PHOBBIX TPY30B.

BbiBOABI:

1. TIpoBeneHHbIN aHATU3 TEOPETHYECKHX Pa3padOTOK B 0OJIACTH MEPEBO30K I'PY30B
MEJIKUMU MapTUSIMHU CBUJETENLCTBYET, UTO BO MHOTHX CYIIECTBYIOUINX MOJIENISAX OPraHU3alnun
TPAHCIIOPTHOTO TMPOLECCAa UHTEPECHl IPY300THPABUTENCH M Tpy30moiydaresieid OTXOIAT Ha
BTOPOH IJIaH WJIK COBCEM HE YUUTBIBAIOTCS, 3TO IPUBOJIUT K YXY/IICHUIO KadyecTBa TPAHCIOPT-
HOTO 0OCITY’)KUBAaHUS TPY30BIa/ICIbIICB;

2. B kadectBe kpurepus 3h(PeKTHBHOCTH pabOThl aBTOMOOHWJIEH Ha pPa3BO30YHBIX
MapIIpyTax BIOpaHbl CYMMapHBIE CyTOYHBIC 3aTpaThl Ha MEPEBO3KY 3€PHOBBIX I'PY30B.

3. Ucnonp3ys pe3ynbTaThl UMUTAIIMOHHOTO SKCIIEPUMEHTA, MOTy4eHa PerpecCuOHHas
MO/I€J1b, KOTOPAsi ONMUCHIBAET 3aBUCUMOCTb CYMMAapHBIX CYTOYHBIX 3aTpaT Ha Pa3BO3 3€PHOBBIX
IPY30B OT HOMHHAJIBHOW TPY30MOJTBEMHOCTH AaBTOMOOWJICH, KOJWYECTBA TOTPEOUTENCH H
CPEHET0 pa3Mepa napTuu rpysa.

[lepcriekTHBHBIE HAINpaBJICHUS HCCIENIOBaHUsA: pa3paboTKa MEPOIPUSITHII 11O BHIOOPY
paIMoOHaIBbHON TEXHOJIOTUH 00CTYKHUBAHUS MOTPEOUTENEH MPU MOCTaBKE 36PHOBBIX TPY30B.
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Summary

Shramenko N.Y. Estimation of costs by consumer service in operational planning of
the process of delivery of grain cargoes

A regression model is obtained that describes the dependence of the total daily expenses
for the transportation of grain cargoes from the nominal carrying capacity of cars, the number
of consumers and the average size of the consignment. The application of the model allows the
operative planning of the process of supplying grain cargoes and the correction of the existing
technology of serving consumers under variable demand.

Keywords: operational planning, grain cargoes, load-carrying capacity of the car,
small consignment of cargo, costs, technological parameters, transport services
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