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ONTUMM3AINA JOTUCTUYECKHUX TPOOECCOB
ITPU TPAHCIIOPTUPOBKE HEMEHTOBETOHHBIX CMECEHN

Hapenkosa U.M., k.3.1., Ooyenm,
Kpaeuena U.H., k.m.n., oouenm (benl’YT)

IIpumenenue yemeHmoOemMoHHbIX CMecell NPU CMPOUMeNbCmee A8MOMOOUTLHBIX 00PO2
mpebyem co30anust yciosuil 0 3¢hpexmusrnoco yHKYUOHUPOBAHUsL UX Yenel NOCMABOK Ha
00pOoJdICHbIE 00BEKMbL, 00ECNeUUBAIOWUX He MOTIbKO BbLCOKOE KA4eCcmeo OAHHO20 Mamepuaid,
HO U mpebyemblil YpO8eHb KAuecmea 20mosoli 00PONHCHOU KOHCmpYKyuu. B cmamve ocoboe
BHUMAHUE YOeNAemCcs NPUMEHEHUIO JO02UCMUYECK020 N00X00d K MpPAOUYUOHHbIM hopmam
Op2aHU3aAYUU MAMEPUATILHO-MEXHUYECKO020 00ecnedeHUs O0POHCHO-CIPOUMENbHBIX pAbOm.

Knrwouesvie cnosa: 0oporcnoe cmpoumenbcmeo, UMUmMayuoHHoe MoO0eluposanue,
J102UCMUKA, MAmMepuanbHulil nOMOK, Yenu noCMagoK

OIITUMIBALIA JIOTICTUYHUX TPOLECIB _
IIPU TPAHCIIOPTYBAHHI HEMEHTOBETOHHUX CYMIIIIEN

Hapenkosa |.M., k.e.n., 0ouenm,
Kpaeuensa IL.H., k. m.n., oouenm (benl'YT)

3acmocyeanns yemenmobemonnux cymiwieti npu 0yOieHUYMeEi KOHCMPYKYIU OOPOIHCHIX
00512i8 asMoOMOOIIbHUX Oopie 3abe3neuye ix eKCniyamayiuny HAOditHiCmb i 008208iUHICMb.
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Buxonanonuu  aumaniz = nokazye  3pocmauHa ~ 00cA2i6  pobim 3 3ACMOCY8AHHAM
yemMeHmobemoHHux cymiuteli Ha 00'ekmax 0opodicHboi Mmepedxci Kpainu. Teopemuuno i
eKCNepUMEHMANIbHO — 6CIMAHOBNEHO, WO AKICMb  YI08AHUX WAPIE  YeMeHMOoOemOoHHUX
3anedcums K 6I0 OOMPUMAHHA MEXHON02I UpobHUYmMea podim, max i 6i0 AKOCMI
yemenmobemoHHoi cymiuii Haoxooums Ha 06'ekm. Ilompione popmyeanus ma 0yoiensi ymos
onsl ehekmusHoeo (QYHKYIOHYBAHHA JIAHYIO2IB NOCMABOK YEeMEeHMOOEeMmOHHOI CcyMiui Ha
006'ekmu 6upobHUYmMea pobim, 3abesneuyoms He MiNbKU GUCOKY AKICMb 0AHO20 Mamepiany,
ane i HeoOXIOHUL PiBeHb AKOCMI 20MOB0I 00POICHLOI KOHCMPYKYIL. ¥V 36'3Ky 3 yum ocobaugy
yeazy 8 cmammi NpudileHO 3ACMOCYBAHHS JIOCICMUYHO20 NIOX00Y 00 MPAOUYIUHUX HopM
opeauizayii  mamepianbHO-MeXHIUH020  3a0e3nedeHHs  00POANCHbO-O0VOIBeNbHUX — POOIm.
Poszsumox i 3acmocyeanns inghopmayiuHux mexHon02iu 003801A€ epeKmuerHo eniueamu Ha
npoyecu OpeanizayitiHo20 ma mexHON02IuH020 3abe3neuenuss podbim. Memow cmammi €
PO3POOKA  MemOOUdHUX NPONO3UYIU WOO00 ONnmuMizayii  J102ICIMUYHUX MPAHCHOPMHUX
npoyecie 8 NaHyi «YemeHmoOemoHHbIlL 3a600 — MPAHCNOPMHI 3ACO00U — DEMOHOYKIAOAU).
s 0ocaeHenHss nOCMABIeHHO Memu CUCEMAMU308aH0 OP2aHi3ayitiHi ma MmexHOJI02IuHI
ocobnusocmi popmyeaHus mamepiarbHO20 NOMOKY YeMeHmoOemoHHOI CyMiuLi, 6CIMAHOBILEHO
MedCi 102iICMUYH020 YUKIY i NoCmadanhs, i0enmu@iko8ani npuduny GUHUKHEHHS PUSUKIG )
8Y3/108UX JIAHKAX JIO2ICMUYHO20 YUKIY. AK 3aci6 onmumizayii mpancnopmuo-102icCmuyHo2o
npoyecy SUKOPUCMOBYEMbCSA cucmema asmomamusayii imimayitinoco mooentosanus GPSS
World 2.0. Cymmuicmv  npoyecca onmumizayii nonsgeae 6  MpPAHCNOPMYBAHHI
yemenmobemonroi cymiwi Ha 00'ekm SUpoOHUYMBA poOIM ONMUMAILHOI KITbKICIO
MPAHCNOPMHUX 3ACO0I8.

Kniwwuosi cnosa: 0oposcne 0yodienuymeo, imimauiiine moo0en06anHs, 102icmuKa,
MamepianbHull NOMIK, 1AHYIOZU NOCMABOK

OPTIMIZATION OF LOGISTIC PROCESSES
IN THE TRANSPORTATION OF CEMENT-CONCRETE MIXTURES

Tsarenkova 1.M., Candidate of Economic Sciences, Associate Professor,
Kravchenya I.N., Candidate of Tehnical Sciences, Associate Professor (BelSUT)

The use of cement concrete mixtures in the construction of road pavement structures of
roads provides their operational reliability and durability. The performed analysis shows the
growth of the volume of work with the use of cement concrete mixtures on the objects of the
road network of the country. Theoretically and experimentally it was found that the quality of
the suspended cement concrete layers depends both on the compliance with the technology of
work, and on the quality of the cement concrete mixture entering the facility. The formation and
co-building of conditions for the effective functioning of the supply chains of cement concrete
mix to the production facilities are required, providing not only high quality of the material, but
also the required level of quality of the finished road structure. In this regard, special attention
is paid to the application of the logistics approach to the traditional forms of organization of
material and technical support of road construction works. The development and application of
information technologies also allows to effectively influence the processes of organizational and
technological support of the work. The purpose of the article is to develop methodological
proposals for the optimization of logistics transport processes in the link "cement concrete plant
— concrete paver vehicles”. To achieve this goal, the organizational and technological features
of the formation of the material flow of the cement concrete mix are systematized, the
boundaries of the logistics cycle of its delivery are established, the causes of risks in the key
links of the logistics cycle are identified. The system of automation of simulation modeling
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GPSS World 2.0 is used as a means of optimization of transport and logistics process. The
essence of the process of optimization is the transportation of cement concrete mixture to the
object of work with the optimal number of vehicles.

Key words: road construction, simulation modeling, logistics, material flow, supply

chains

ITocTanoBka npooJieMbl.
ABTOMOOUILHBIE JIOporu SIBIISTFOTCS
BaXHEHIIUM  DJIEMEHTOM  JIOTHCTHYECKOM
uHppacTpykTypsl Pecnybnuku  benapyce,
NpENONpEAEHsii €€  COBEPLIEHCTBOBAHUE

CBOMM TEXHUYECKHM YpPOBHEM pa3BUTHS H
TPaHCIIOPTHO-3KCILTyaTallMOHHBIM
COCTOSTHUEM.

B coorBerctBum ¢ EBporneickumu
CTaHJIapTaMH, MaruCTPaIbHBIE JOPOTU JIOTKHBI
o0ecreunBaTh MPOITYCK TPAHCIIOPTHBIX CPE/ICTB
¢ Harpy3koi 11,5 TOHH Ha oJMHOUYHYIO OChb. B
NEPCIEKTUBE HArpy3kd Ha OCb JIOJDKHBI
BO3pactu 10 13 ToHH u BbIe. OCHOBHAs YacTh
pecnyonukanckux  gopor (76,9 %) crmocoOHa
MPOITyCKaTh HAarpy3Ky B 10 TOHH Ha OTMHOYHYIO
0oCh U TONBKO oKkoJIo 11 % — 11,5 ToHH U emgé
MPUMEPHO CTOJIBKO K€ MOTYT BBIJIEPKHUBATH
meree 10 TonH Ha ock [1], B TO Bpems Kak
COBpEMEHHBIE  OOJBLIEIPY3HbIE  ABTOMOOMIN
UMEROT Harpy3ky 11,5 T Ha ogMHOYHYIO OCh U
BBIILIE.

N3-3a yKka3aHHBIX HECOOTBETCTBHM, C
LEJIbI0 COXPAHEHHUS JOPOKHBIX MOKPBITUMA OT
MPEKIEBPEMEHHOTO pa3pylIeHUs], JOPOKHbIE
CIIy’)kObI BBIHYXKICHBI BBOJIUTH BECEHHHE U
JIETHUE  OTpPAaHWYECHUS  JBWKEHUSA  JUIS
OOJBIIETPY3HBIX TPAHCIIOPTHBIX CPEJICTB, UTO
OTPULIATENIbHO CKa3bIBAE€TCS HA BEIUYUHE

TPAHCIIOPTHO-JIOTUCTUYECKUX U3JIEpKEK
OpraHu3ali-IepeBO3YNKOB 51
I'PY30BJIaJIENIbLEB. IlemeHTOOCTOHHBIE

JIOPOTH CHUMAIOT HEOOXOJAMMOCTH BBEICHUS
TaKUX CE30HHBIX OIPAaHUYCHUH.

Kak cBHOeTensCTByeT MUPOBOM ONBIT U
MPOBE/ICHHBIC HMCCIIEIOBAaHMs B HAIlle CTpaHe,
IIEMEHTOOETOHHBIE TIOKPBITHSI TI0 CPABHEHHUIO C
acarbTOOCTOHHBIMU  SIBIISIFOTCS  HamOoJee
nonroBeyHbiMu.  [lpu  dakTtuueckom  cpoke
CITY>KOBI 1IeMEHTOOCTOHHBIX MOKpbITHHA B CLLA,
B cpemHeM, 26 7et, achaibToOeTOHHBIX — 16

ner, B ['epmanun, cooTBeTCTBEHHO, 26 jieT U 18
JIET CTaBUTCA pEATbHO BBINOJHUMAS 33j1aya
00eCIeYnTh CPOK CIYKOBI IIEMEHTOOCTOHHBIX
nokpeitiii 50 yer m OGomee. B Poccum u
benapycn mpoekTHpyeMblii  CpPOK  CITyOBbI
[IEeMEHTOOETOHHBIX MOKPBITUII cocTapisieT 20—
25 ner, achanprodeTonHbIX 1620 et [2].

B HacTosiiiee Bpemsi MPOTSHKEHHOCTD
JIOpOT C TIOKPBITUEM U3 IIEMEHTOOETOHA
cocrapisier okosno 12364 km (1,43 % ot
MPOTSHKEHHOCTH BCEM CETH aBTOMOOMJIBHBIX
JIOpOr OOIIEero MOJb30BAHUS PECITYOIUKU) U
JIOJDKHA yBENIMYUThCS K KoHIy 2019 roma Ha
108,1 xm, corimacHO JaHHbIM [Iporpammsi
3(¢(HEKTUBHOTO HCIOJIb30BAHUS MOIIIHOCTEHN
OpraHu3aiuil 1IEMEHTHON MPOMBIILICHHOCTH
Ha  2015-2020 rTompl,  YTBEPKIECHHOM
MMOCTaHOBJICHUEM Cogera MuHucTpoB
Pecny6bnmuku benapyce ot 27.01.2015 Ne 51.
JluHaMuKa TPOTSHKEHHOCTH aBTOMOOWIIBHBIX
JIOpPOT € IIEMEHTOOETOHHBIM  TIOKPBITHEM
MpeJCTaBIeHa Ha pUCYHKE 1.

CornacHo ['ocynapcTBeHHOMI
MporpaMMbl MO Pa3BUTHIO U COACPKAHUIO

aBTOMOOWJIBHBIX ~ Jopor B PecmyOmnuke
benapycb na  2017-2020 roasl  mpu
pa3zpaboTke KOHCTPYKITUH JIOPOKHOM

OJIeX/Ibl TpeOyeTcs BapuaHTHas MpopaboTKa
MPOEKTHBIX  pEeHIeHUH B  HalpaBICHUH
MCIIOJIb30BaHUs acdanbTto- WIH
IIEMEHTOOETOHHBIX cMmeceil [3]. 3aBepieHo
CTPOUTEIBCTBO MKAL c JKECTKOMN
KOHCTpYKIMEN JIOPOKHOU OJICHKIBL.
CrpaTerndyecku BaKHBIN ISl HAIIEH CTpaHBbl,
MUJIOTHBIN MIPOEKT roCy/1lapCTBEHHO-
YaCTHOTO MAapTHEPCTBA IO PEKOHCTPYKIIMH
ydacTKa aBTOMOOWJIBHON goporm M-10
TaK)Ke IpeaycMaTpuBaeT IPUMEHEHHE B
MOKPBITUI JOPOKHOM OJIEXKIbI u3
[IEMEHTOOETOHHBIX cMeceid [4].
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Puc. 1. H3menenue npomsoicenHocmu agmomoOuiIbHbIX 00po2
¢ yemeHmobemoHHbIM NOKPbIIMUEM

st mpom3BOACTBA 1IEMEHTOOSTOHHOM
CMECH UCHOJB3YIOTCS LIEMEHT, 1Ie0eHb, TIECOK,
BOda u Pa3JINIHLBIC BUbI I[O6aBOK,
o0ecreynBaOIIe MOJIYYEHHE  MaTepuala
TpeOyeMOl  MapKd IO  MPOYHOCTH U
JonaroBeyHocTd.  CrpouTenbHas — OTpacib
CTpaHbl TOTOBAa OOECMEUUTh HEOOXOAMMOE
KOJINYECTBO OETOHA, TTOCKOJIBKY 3a MOCIIEIHUE
TOZBI B benapycu 3aBEPIINIIACH
MOJIEpHU3ALHS LEMEHTHBIX 3aBO/JIOB.
COBpeMeHHBIe TEXHOJIOTUYCCKUE JIMHHUU II0
MPOM3BOJICTBY IIEMEHTa CYXHM CIIOCOOOM
MOIIHOCTBIO 1,8 MITH T KaXkJasi 3amylleHbl B

OTKPBITBIX aKIMOHEPHBIX ob1ecTBax
«KpuueBuementHommpep»,  «benopycckuii
LIEMEHTHBIN 3aBOI,

«KpacHocenbckcTpoiMaTepraIb».
OcrasibHble UCXOAHBIE KOMITOHEHTBI TaKXKe
MPOU3BOJATCST Ha Tepputopun PecryOnmku
benapych, uTo mO3BONSIET CHOPMHPOBATH
sd(deKkTuBHBIE 1€ WX  TIOCTaBOK |
MPUMEHHUTh JIOTUCTHYECKHE TPUHIUMBI IS
ONTUMHU3AINN UX PAOOTHI.

AHaJIN3 MOCJEAHUX HCCICAOBAHUN W
nyOoJIMKALUA. CoBepIIEHCTBOBAaHHIO
OpraHu3alu MPOU3BOJACTBA  JOPOKHO-
CTPOUTENBHBIX PabOT yIEISIIOT BHHUMaHHUE
MHOTHUE yUYEHBIE: AcanacneB B.A,
Hunrec 3.B., Kpusko E.B., Moruiesnu B.M.,
[Mogonsckmii B.I1., Cunxunr B.B. u ap. [5, 6].
Pa3zBuTHio TEOpUM JIOTHCTUKU TOCBSILEHBI
pabor Cemenenko A.M., Cepreesa B.I.,
M. Jlos6a u ap. [7, 8]. I[Ipu 3TOM BOIPOCHI

TPAaHCIIOPTHOW  JIOTHUCTHKHA  HauOoJblee
pasButhe nonyuuau B Tpyaax Emosoro U.A.,
Usyts P.b., [Monemyx W.N., Ilemuxa C.A. u
np. [9, 10].

Hepemennbie cocraBiisiiomue oomei

npodiaembl. Bce Oonee  akTyaibHBIMU
CTaHOBSITCS BOIPOCHI CHIKEHMSI
HECOITIaCOBaHHOCTU ~ MEXJAYy  yYaCTHUKAaMHU

CTPOUTEIBCTBA JIOPOT 10  ONTHMAILHOMY
UCTIONIb30BAaHUIO HMeoNMXcst pecypcoB. Ha
MPaKTHKE BCE Yallle BO3HUKAET MOTPEOHOCTH B
JIOTUCTUYECKON TMOAJIEP)KKE PEIIeHUsI TaKuX
pooseMm.

Lleabio craTbu sBISETCS pa3paboTka
METOINYECCKUX HpeI[J'IO)KCHI/Iﬁ 110
ONTHUMU3AIMU JIOTUCTUYECKUX TPAHCHOPTHBIX
IPOIIECCOB B 3BEHE «11€MEHTOOCTOHHBIN 3aBOJ

— TPaHCIIOPTHBIE cpencraa -
OETOHOYKITaTIHK.

HN3n0:xxeHHe OCHOBHOIO0 MarepuaJia
HCCJIeA0BaAHMSA. Jlornctnueckas 1enb

MOCTaBOK (popMHpyeTCss U3 YIOPSA0UEHHOTO
MHO>KECTBA IOCTaBUIMKOB, IEPEBO3UMKOB M
HOTpeOUTENEH, OCYILIECTBIISAIOLINX
JIOTUCTUYECKUE OINEpallid 10 JOBEICHUIO
BHEIIHETO MAaTEpUaIbHOIO IOTOKA OT OJHOM
JIOTUCTHYECKOM CUCTEMBI 10 Apyrou. Kaxmprit
MOCTABIIMK  SIBIISIETCSl MOTpeduTeneM  uis
IPEIBIAYILErO COYETaHUs 3BCHBEB
JIOTUCTUYECKOW  CUCTEMBI, M  HaoOOpoT,
IIPOJIBUTasCh BHU3 IO IIOTOKY, OJHA U Ta K€
OopraHmMsanys  BBICTyIaeT B  pOId U
HOTpeOUTENsl U MOCTaBILUKA A0 TeX IOp, IoKa
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MOTOK HE JIOCTUTHET MOTPEOUTENST KOHEYHOTO
ypoBHS. B cBSI3M C 3TUM, LENb NOCTaBOK
[IEeMEHTOOCTOHHOW  CMecH  Ha  OOBEKT
JIOPO’KHOTO CTPOMUTENBCTBA OXBATHIBAET BCE
OpraHu3anuu n BHUbI ACATCIIBHOCTH,
CBSI3aHHbBIE C MEepeMEIIeHNEM U repepaboTKoit
COCTaBJISIFOLIMX €€ KOMIIOHEHTOB, HAYMHAs CO
CTaJIUM ChIPbsl M 33aKaHUMBAasl YKJIAQJKOW €€ B
KOHCTPYKIMIO JOPOKHOM oAexabl. [Ipu aTom
MaTepralbHbII MIOTOK HEIPEPBIBHO
B3aMMOJCUCTBYET C CONPOBOXKAAOIIMMU €r0
MH(POPMALIMOHHBIM, TPAHCTIOPTHBIM U, BHYTPH

JIOTUCTHYECKOMN CUCTEMBI, JIOPOKHO-
CTPOUTEIBHBIM MOTOKaMu [11].
Jloructuueckue TPUHLMUIBI  JTUKTYIOT

HEOOXOMMOCTh MHTETpallid ¥ B3aUMHOTO
COTPYIHMYECTBA, C  LENbI0O  CO3/aHUS
3¢ PeKTHBHBIX nernemn MTOCTAaBOK
[IEeMEHTOOETOHHOW CMECH, KOTOpBIE obecreyar
SKOHOMHYECKOE MPEUMYILECTBO UI KaXKI0TO
U3 YYaCTHHKOB IPH MaKCHUMAIBHOW 3KOHOMHUHU
pecypcoB.

CTpYyKTypHBIE CXEMBI IIeIM TIOCTaBOK
MOT'YT OBbITh pa3HOOOpa3HbI B 3aBUCMOCTH OT
BKITFOYCHHBIX B HHUX BHJIOB TPAHCIIOPTA,
COPTUPOBOYHBIX CTaHIIHIA, KOJINYECTBa
MOCPETHUKOB, CKJIAJCKUX KOMIUIEKCOB U T.J.
B camom oOmem  BuIE, HCXOIHBIE
KOMITOHCHTBI TUTST MIPUTOTOBJICHUS
[IEMEHTOOETOHHON CMECH TPaHCIOPTUPYIOTCS
Pa3IMYHBIMH TPAHCIIOPTHBIMU CPEICTBAMU U
HAKalIMBAIOTCS HA  PAacXOJHOM  CKJaJie
[IEMEHTOOCTOHHOTO 3aBO/Ia (I1B3),
MIOCJIEIOBATENILHO MOTPEOIISSICh B KAXK/IOM €T0
IIPOM3BOJICTBEHHOM IuKie. Jlanee roToBas
CMECh pa3IMYHBIMU BUAAMH TPAHCHOPTHBIX
CpEACTB TIOCTABISIETCS HAa  CTPOSIIMKCS
y4acTOK aBTOMOOMIIBHON JTOPOTH.

B npezncraBneHHON cUTyaluu OJHOW M3
TJIAaBHBIX 337a4 JIOTHMCTHKH SIBJSIETCS TOCTaBKa
LIEMEHTOOETOHHOI CMeCH «TOYHO B CPOKM.

[Ipu  sTom  Tpebyercs  HeNmpepHIBHBII
MOHHMTOPDHHT  TEPEMEIIECHUsI  KOHKPETHON
napTHH u, npu HEOOXOIUMOCTH,
3¢ eKkTrBHBIE  YNPABISIIONIME BO3JICHCTBHS
MarepHaJbHbIM u UH(pOpPMALIMOHHBIM
noTokamu. PaccMarpuBasi  JIOTUCTUYECKYIO

LEeNb MOCTAaBOK KAaK COBOKYIHOCTb CJIOMHBIX
TPAHCHOPTHO-TEXHOJIOTMYECKUX  OIeEparIuid,

peann3yeMbIX €€ YYacTHUKaMH, Tpelyercs
COIVIACOBAaHUE MX TEXHMYECKMX IIapaMeTpOB,
TaKuX Kak IepepaldaThIBarolias CIIOCOOHOCTb

u BMCCTHUMOCTB CKJIaa0B, MOIITHOCTb
MaTCpruaJIbLHOI'O IIOTOKa, BpEMA €ro
(bYHKHI/IOHI/IpOBaHI/IH, HaJC’)KHOCTh 3BCHLCB,

IPOITYCKHAs M IIPOBO3HAsI CHOCOOHOCTH JIOPOT.
O¢ddekTuBHOCTS TPAaHCIOPTHOTO Mpoliecca
11€J1eCO00Pa3HO OLICHUTh BPEMEHEM JOCTaBKU
HEOOXOIUMOIrO  KOJIMYecTBa  CMECH  Ha
KOHKpPETHBIN y4YacCTOK IIPOU3BOJCTBA pador,
MIPU COXPAHEHUH €€ KauecTBa.

[Ipy TPOEKTUPOBAaHWHM W OpPTaHU3AIUH
MaTepHaJbHOTO IOTOKAa LEMEHTOOETOHHOMN
CMECH CJeIyeT YYHUThIBaTh OCOOCHHOCTH,
CBSI3aHHBIE C €€ creln(UIECKUMU CBONCTBAMU
U TEXHOJIOTHEH MpOM3BOJACTBa paboT O
YCTPONCTBY LIEMEHTOOETOHHOTO TTOKPBITHSL:

— LIUKIT IIPOU3BOJICTBA
[IEMEHTOOETOHHOM cMmecu COCTaBIISIET
KOPOTKHMIA  TIPOMEXKYTOK  BpPEMEHH, B
3aBUCUMOCTH oT MIPOU3BOIUTEIHHOCTU
TEXHOJIOTUYECKOTO0  OOOpYIOBaHMS,  YTO
TIOBBIIIAET poTb TUTAHUPOBAHUS u
opranm3ai  pabotel  [IB3 wu  cremenu
3arpy3KH €ro pon3BOACTBEHHBIX MOLIHOCTEH;

— JomycTuMasl  IPOJOJIKHUTEIbHOCTh
TPAHCHOPTUPOBAHHUS ~ TOTOBOM  OETOHHOM
CMECH, OrpaHHYEHHas ee  «pabouyumMm»
CBOICTBaMH U, KaK CJIEJCTBUE, OrpaHHMYCHHAsS
JATbHOCTh TPaHCHOPTUPOBKU (okoyo 10 — 12
KM),  OOYCIIOBJIIEHHBIE  TEMIEPATypHBIMU
OrpaHUYEHUSIMU (TIpU TEMIIEpaType BO3ayXa
70 20°C  TPOJOKHTETBHOCTh  EPEBO3KH
CMeCH JIOJDKHA ObITh He Oosiee 60 MuH, mpu
+20...+30°C — ue 6onee 30 MHH.;

—  TOTpeOHOCTh B CHEIHATHLHOM
MOJIBM)KHOM COCTaBe€ C LEJIBI0 COXpPaHEHUS
Ka4eCTBEHHbIX ~ XapaKTEPUCTHK  TOTOBOTO
TPOJTYKTa;

—  OTCYTICTBHE HEOOXOIUMOCTH B
JIOTIOTHUTEIBHBIX KOHTPAareHTax Ha ydJacTkKe
nmoructuyeckon nemu «l{b3 — crposmiics
YYaCTOK aBTOMOOWIBHON TOPOTH», B CBS3H C
BO3MOXKHOCTBIO ~ OpraHU3allMd  OTIPY3KHU
[IEMEHTOOCTOHHOW CMECH TOJBKO C MecTa
MIPOU3BO/JICTBA;

— TIpoIiecC MOTPEOICHNSI CMECH 3aBUCUT
OT MPUPOIHO-KIMMATUYECKUX (PAKTOPOB, UYTO
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00YCIIOBIIBAET HAJIMYME BBICOKOH CTENeHU
HEOIPEIeNICHHOCTH MPH MTPOU3BOJICTBE PAOOT;

HEOOXOIMMOCTb CTpOroro
coOofieHusT TpeOOBAHUI TEXHOJIOIMYECKOTO
npolecca, Kak Ipu MPOU3BOJCTBE CMECH, TaK
U TIPH €€ YKJIaJIKEe B CJIOM TOPOKHOM O/I€XK/IbI;

TEXHUYECKME  TpeOOBaHUSI K
o0ecreyeHrIo  3ajefia M0  MPeAbLAYIIUM
pabotam K MOMEHTY IIOCTaBKU
HEMEHTOOETOHHOI cMecH Ha OOBEKT.

Jloructnyeckuii  moaxox  Tpedyer
ONTUMH3AIUN TPaHCTIOPTUPOBKU
[IEeMEHTOOCTOHHBIX CMECEH TPH MPOU3BOJICTBE
paboT Ha y4yacTKe aBTOMOOWJIBHOM JOpOrH, ¢
[EJbI0 CHIKEHUSI TPAHCIIOPTHBIX PACXOJI0B O
JIOCTaBKE MAaTepHajioB B COCTaBE CMETHOMU
croumoctd.  COBpeMEHHBIE  KOHOMHKO-
MaTeMaTHYECKHe METOBI SIBIISIOTCS 0a30i At
ONTHMHU3AIIMM  BO3HUKAMOIIMX B MpOIEcce
JIOPOKHO-CTPOUTEITHHOTO MIPOU3BOJICTBA
3ajad.

CornacHo TpeboBaHUN HOPMATHBHBIX
JOKYMEHTOB JIOITYCTHMO IIEMEHTOOETOHHYIO
CMECh JIOCTaBIIATh HAa y4aCTOK IPOU3BOJICTBA
pabot aBTocamocBasiamMu. Jlnsi obOecrieveHust
HETIPEPHIBHOCTH npotecca YKJIaJIK1
[IEMEHTOOETOHHOTO  TOKPBITHSI  TpeOyercs
CHUHXpPOHHAasi oOpraHu3amnus paOoThl 3BeHa
«aBTOMOOHMIJIM-CaMOCBAJIBI
OETOHOYKIIATUHKY, 4TO Ha CTaJH
MPOEKTUPOBAHMS M TIOATOTOBKU JOCTHUTACTCS
32 CYeT TPOBEAEHMSA IMOCIEA0BATEIBHBIX
AQHAJMTHYECKUX pAcyeToB TMpH pa3paboTke
TEXHOJIOTUYECKUX KapT TIOJIPSTHBIMHU
OpTaHM3aIISIMH.

KonunuectBo aBTOMOOMIEH-CaMOCBaIOB
BapbUpyeT B 3aBHCUMOCTH OT MPUHSITOTO
TeMIla Mpou3BOACTBa padot. Jloructuueckuit

Al

Manil —4

)i
Manl —4

)+

UK BKJIOYAET: TMOCTYIUIEHUE U IPUEM
3asBkH Ha [{b3 Ha ycTaHOBIIEHHOE KOJIMYECTBO
MPOAYKIMH, TUIAHUPOBAHUE €€ OTIPY3KH,
MPOU3BOJICTBO  IIEMEHTOOCTOHHOM  CMECH,
MOTPY3Ky  MPOAYKTa B  TPAHCIOPTHOE
CPEIICTBO, €r0 TPAHCIIOPTUPOBKY K MECTY
MIPOM3BOJICTBA PA0OT, BBITPY3KY CMECH B
OCTOHOYKJIaMUMK M €€ YKIAAKy B CJIOH
JIOPOXKHOM OHEXKIBI.

KonnuectBo aBTOMOOHIIEH-CaMOCBAIOB
W3MEHSAETCS TaKKe B  3aBUCHUMOCTH  OT
aJIbHOCTH TPAHCIIOPTUPOBKH CMecCH.
N3BecTHO, 4YTO € yBENMYEHHEM JaJIbHOCTH
TPAHCIIOPTUPOBAHUS,  MPOU3BOIAMTEIHLHOCTh
TPAHCIIOPTHBIX CPEJICTB CHUXKACTCS B CBS3H C
3aMeuieHHeM — mepuonma  obopora.  Ilpm
MMOCTPOCHUH JIOTHCTUYECKOTO IUKJIAa OCOOCHHO
B&XHO OINpPEACINTh KpUTHYecKHe TOYKU (lip)
W3MEHEHHUSI TOTPEOHOCTH B TPAHCIOPTHBIX
cpeactBax. B mpotuBHOM cimydae Oyxaer
HapYIICH OJUH U3 JIOTUCTHYECKUX TTPUHIIUIIOB
MTOCTaBKH «TOYHO B CPOK».

[ns ompeneneHus — ONTUMAIbHOTO
KOJIMYEeCTBA  aBTOMOOMIIEH-CaMOCBAJIOB B
JJOTUCTUYCCKOM IIHKJIC ((IIGMCHTO6CTOHHI>II>1
3aBOJ] — TPaHCHOPTHBIE  CpeIcTBa  —

OCTOHOYKIIATUMK» TPEIJIaraeTcsi CIeayromas
MaTeMaThueckas mopenb. LleneBas ¢yHkuums
MOJIEJT YYUTBIBACT 3aTPAThI HA IKCILTYaTaI[UI0
TPAHCHOPTHBIX CPEICTB B 3aBUCHUMOCTH OT MX
MapKH, Ha TOrPy30-pa3rpy309dHbIC PaOOTHI,
MIEPEBO3KY CMECH, JOMOJHUTEIBHBIE PACXO/IbI,
CBA3AHHBIC C KAJICHAAPHBIM INIAHUPOBAHUEM U
opraHuzaiied  MepeBO30K, obecreueHneM
CBOEBPEMEHHOTO TEXHUIECKOTO
OOCITYy>)KMBaHUsI W PEMOHTa TPAHCIHOPTHBIX
CPEJICTB ¥ 000PYIOBaHUS:

A2

Manl —4

y
Marlr —9

n+11 m-21 )+11

,_(Ci+Ll

Q.

K, +K,n+K,

i=1

HB TF

— min

Qe
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IIPY OTPAaHUYCHUSX HA:
— uMewlleecd B  HaluYuU  KOJIMYECTBO

TpaHCTIOPTHBIX cpeacTs: N < N,
— JUIMHY Y4YacTKa aBTOMOOWJIBHOM JOpOTH:

(IT +1 )T =L

- 00beM

aqnk, =Q,,,

— ycloBue HeoTpunaTensHoct: N 2= 0.
CH

rae o -

KOMIIOHEHTOB ~ LIEMEHTOOETOHHOM  cMecH,
BKJIFOYAsl 3aTpaTbl HA UX TPAHCIOPTUPOBKY;

ya!

LIEMEHTOOETOHHOMN CMECH:

CTOMMOCTDB HCXOJHBIX

0
I,.. . — pacuerHas meHa | Marir.-CMEHbI
paboTbl  KOMIUIEKCA  TEXHOJOIMYECKOIO
0o0opy0BaHUs 11IEMEHTOOETOHHOTO 3aBO/Ia,
Al
py6.; L., — 3arparsl Ha 1 Marr-cMeHy

paboThl aBTOCaMOCBalla, HE 3aBUCSIINE OT
JTATbHOCTU TpaHCIoOpTUpoBaHus, pyod.; N —

KOJIMYECTBO TPAHCIOPTHBIX CpPE/ICTB,
HEOOXOIUMBIX TS JIOCTaBKU
LHEMEHTOOETOHHOM  CcMecH  Ha  OOBEKT

HA2
Malll. —4

3arpatbl Ha 1  MallL-cMeHy  paboThl
aBTOCaMOCBaJla, 3aBUCAIIME OT JAJbHOCTU
TPaHCIOPTUPOBAHUS B pacueTe Ha | kM, pyo.;
M — cymmapHOe UYHCIIO peWcoB Bcex
TPAHCIIOPTHBIX CPEJCTB, HEOOXOAUMOE ISt
JIOCTaBKM  IIEMEHTOOETOHHONH CcMecH Ha

IpOM3BOJCTBA paboOT, WIT.;

00BEeKT B TeueHue 1 CMEHBI, INT.; |T

paccTosiHue TPaHCIOPTHUPOBKHU
[IEMEHTOOETOHHOM CMECH OT MEeCTa MOTpy3Ku

. y
KM, MallL —q -

pacuerHas 1eHa | Marmr-cMeHbl paboThI
OETOHOYKJIaZ0YHOr0 KOMIUIEKTa MAallHH, pyoO.;

A0 MCECTa BBII'PY3KH,

Q.. — KOIHYECTBO IEMEHTOBETOHHOI CMecH,

HEOOXOINMOE IS oOecrieyeHus
HETpepbIBHON paboThl OETOHOYKIIATINKA MTPU
YCTPOMCTBE KOHCTPYKTHBHOI'O cios
JIOPOKHOM OJEXIbl B TeueHHEe padoueit

CMEHEI, T; , , — OayaHcoBas
K,, K,, K, -6

CTOUMOCTb  COOTBETCTBEHHO
000pyOBaHuUs o HPOU3BO/ICTBY
[IEMCHTOOCTOHHOM ~ CMECH,  aBTOCAMOCBAJIa,

OETOHOYKIIaJOYHOTO KOMIUIEKTa MalluH, pyo.;

KOMIIJICKCa

I

B MMPOU3BOAUTCIIBHOCTD

BEyLIEH

MANIMHBL B KOMILIEKTE, T/cMeny; 1, —
k

KOJIMYECTBO CMCH pa6OTI)I B IO, Z Li —
i=1

JIOTUCTUYECKUE 3aTparhl I-r0 BUAa B 3BCHE
«UEMEHTOOCTOHHBI  3aBOA — JOPOXKHO-
CTpOUTENbHAS OpTaHu3aIHs»; K -
KOJIMYECTBO BHIOB JIOTUCTUYECKHX 3aTpar,
BBIDAKCHHBIX B  JICHS)KHBIX  CIUHUIAX,
BKJIFOYAsi 3aTPAThl HAa MIOrPY30-pasrpy304HbIC

omeparmu; N — uMelomeecs B Hamuuuu
KOJIMYECTBO TPaHCIIOPTHBIX CPEICTB
OIPECIIEHHON MapKu U I'Py30N0AbEMHOCTH;
[ ~— NIMHA YIOXEHHOH IOJIOCHI U3 CMECH,

m

[IEPEBO3UMON OJIHUM TPAHCIIOPTHBIM

cpenctBoM, KM; 1., — ruiaHupyemblii (oHs

pabodyero  BpeMEHM 10  CTPOUTEIBCTBY
KOHCTPYKTHUBHOI'O CJIOSl JIOPOXKHOM OJI€XK[Ibl,

CMCH, I—yq — JUIMHA Y4YacCTKa aBTOMOOHJILHOM

JIOPOTH, Il KOTOPOTO OCYILECTBIISIETCS TOUCK
OINTUMAJIFHOTO PEIICHHS TI0 TPAHCIIOPTUPOBKE
cMecH, KM; (Q —  TpY30HOIbEMHOCTb
TpaHCIIOpTHOro  cpeacrtea, 1T, K, — —
K02 duIeHT WCTIONTb30BAHUS
IPY30MOABEMHOCTH TPAHCIIOPTHBIX CPEJICTB.
CymHocTh  TIpoIiecca,  OMHCAaHHOTO
JlaHHOH byHKLHeH 3aKJIF0YAEeTCs B
TPAHCHIOPTHPOBKE IIEMEHTOOETOHHON CMecH
Ha 00BEKT IIPOU3BOJCTBA pabot
ONTUMAIIBHBIM KOJIMYECTBOM TPAHCTIOPTHBIX
CpeACTB, 00ECHEeYUBAIOIIUM CTPOUTEIHCTBO
KOHCTPYKTUBHOTO CIJIOSI I[IEMEHTOOETOHa B
3aJjaHHble TI'paUKOM TPOU3BOACTBAa PAaOOT

CPOKH C Kad4€CTBOM, COOTBETCTBYIOIIUM
YCTaHOBJICHHBIM HOPMAaTUBHBIM
Tpe6OBaHI/I$[M npu MHUHHUMAJIbHBIX

TPaHCIIOPTHO-JIOTUCTUYECKUX U3JIEPIKKaX.

OaHako BBIMOJHEHUE 3TUX MPOILIECCOB
MOJIBEPKEHO BIMSHUIO CIy4alHbIX (pakTOpoB
U CONPOBOXKIAETCSI HEKOTOPOW CTENEHbIO
HEONpEAEIEHHOCTH  HUX  CBOEBPEMEHHOMU
pealn3alvy B CBS3H C BIMSAHHUEM PA3JIAYHBIX
(aKTOpOB: HEPETYIAPHOCTD ITOCTABOK I'PY30B
U ero mnorpebiieHHe, HEPUTMHYHOCTh
TEXHOJIOTMYECKOro npouecca u T.1. [Io sroit
IIPUYUHE JUIA OINpPEACICHUS ONTHMAIBHOIO
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KOJIMYECTBA aBTOCAMOCBAJIOB ISl JOCTaBKU
EMEHTOOETOHHOM CcMecM Ha  y4acTOK
PEKOHCTPYKIIMH JOPOTH C LEIbI0 YCTPOHCTBA
[EMEHTOOETOHHOTO MOKPBITUS B 3aJaHHbIE

rpadukoM  TPOW3BOJACTBA pPabOT  CPOKHU
npeajgaraeTcsi  HMCIOJb30BAHUE  TEOPHUH
mMaccoBoro obciyxuanus [12, 13].

Jlnst  obecrieyeHUsT HEMPEPHIBHOCTH
nporiecca  YKJIagKd — [IEMEHTOOCTOHHOI'O
HNOKPBITHS ¥ CHHXPOHH3aI[MM  3BEHA

«aBTOMOOHMIIA-CAMOCBAJIBI —

Bxomsmumit 4

N O 2 - N
| [+ | [

aBTOCaMOCBAJIOB
ST 2 & L 1 | ) -
A Ouepens 1 — S Ouepenp 2 —
2 |le)™ 2] |le
- J - J - J - J
[ts; t2] TpancniopTupoBaHue [ts; ta] [ToposkHuii

ITorpy3ka

OETOHOYKJIAIUHMK» TpEeAIaraeTcs CIeayIonas
MaTeMaTHYECKas MO/IEITb 3aMKHYTOM
CHCTEMBI MAaCCOBOT'O OOCITY)KMBaHUS, KOTOPAst
BKJTIOYACT: HOTPY3KY MPOIYKTa B
TPaHCHOPTHOE CpEACTBO, ero
TPAHCHOPTHPOBKY K MECTy IPOU3BOJICTBA
paboT, BEITPY3KY CMecCH B OETOHOYKIIATYHK
JUTS VKJIQJKU B CIIOM JIOPOXHOHM onexibl. Ee
rpadudeckoe n300pakeHue MpeICTaBICHO Ha
pUCYHKE 2.

Pazrpyska X011

Puc. 2. Konyenmyanouas mooenb mpancnopmuposanus cmecu

ABTtocamocBainbl npuObiBatoT Ha [1B3
JUIs  3arpy3KH LIEMEHTOOETOHHOW CMECHIO.
WHuTepBanel BpeMeHU MEX]y MOCTYIUIEHHEM
aBTOCAMOCBAJIOB ~ Ha  3arpy3Ky  HMMEIOT
HKCIIOHEHIINATIBbHOE pacnpezeneHue c
MHTEHCUBHOCTBIO A. [Toctynusuine
aBTOCAMOCBAJIbl OKUJAIOT OOCIIY)KMBaHHS B
Ouepenu 1. Bpemst  3arpy3ku  Ky3oBa
aBTOCaMocCBaia CMECBIO BEJIMYNHA,
pPaBHOMEPHO pacripe/esieHHast Ha oTpeske [ti;
to] yac. OOHOBPEMEHHO MOXET 3arpykKarbCsl
M aBTOCaMmocBajoB. Jlamee aBTOCaMOCBAIIBI
NpHUOBIBAIOT HA YYACTOK ISl BBITPY3KU CMECH
U oxugaroT oOcmyxuBanus B Ouepenu 2.
Mect st BBITPY3KH aBTOCAMOCBAajoOB My.
Bpems st pasrpy3ku cMecH BEIMUYMHA
pPaBHOMEPHO paclipe/ieJieHHas Ha oTpe3ke [13;
t4] uwac. Bpems, 3arpaueHHOE Ha JOCTaBKY
3arpyK€HHOT 0 aBTOCaMoOCBaja uMeeT
DKCIIOHEHLIMAJIBHBIA 3aKOH PpacHpeesIeHUs
CO CpPEIHHUM 3HAYEHUEM [l 4ac, a BpeMs I
IOPO’KHEr0 XoJa Vv d4ac. PasrpysuBmiucs,
aBTocamocBai Bo3Bpamaerca Ha I[[B3 mnsa
JanpHenmen  3arpysku. PaccrosHue  oT
Havayia yJyacTKa Mpou3BojicTBa padot o [[b3

cocrapisier /, kM. [lnmuHa Beero yyactka L,

KM.

IIpn OIIPEACIICHUU BPEMEHU,
HEOOXO0MMOTO JUTS MOTPY3KH
TPAHCIIOPTHOIO CpEICTBa, cenyer
YUUTHIBATh BpeMs TEXHOJIOTUYECKOTO

mporecca TOTPYy3KH M BpeMsl TiepephiBa B
peXHUMe TOTPY3KH TPAHCIOPTHBIX CPEJCTB,
HEo0XoanuMoe IUTA MIPUTOTOBJICHUS
OUepeHOM TMapTUM CMECH UM CMEHBI
TPAHCIIOPTHOTO CPEJICTBA O] IIOTPY3KOH.
Jlns  obecrniedeHnst ~ HEOOXOAMMOTO
KOJINYECTBA LIEMEHTOOETOHHOI cMecH
AHAJTUTHYECKU paccunTaHHOE YHUCIIO
ABTOCAMOCBAJIOB COCTABIISIET OT Np 710 Ny MITYK.
B kauecTBe KpUTEpPHUEB, UCITOJIB3YEMBIX
JUTSI OTIPEIeTICHHsI ONITUMAIBHOTO KOJTMYECTBA

aBTOCaMOCBAJIOB, TPaHCIIOPTUPYIOIIUX
LIEMEHTOOETOHHYIO CMECB,
paccMaTpUBaIOTCS: KOJINYECTBO
MOCTYIUBIINX U 00CITy>KEHHBIX

aBTOCAMOCBAJIOB; KOX(D(HUIIMEHTHI 3arpy3Ku
MECT [  HOIPYy3KH U pasrpysKuy;
MaKCHUMaJIbHbIC M CPEIHHE JTUHBI OYepeieH;
KOJIMYECTBO ITUKJIOB OJIHOTO aBTOCAMOCBaia
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3a BOCBMHUYACcOBOW pabO4Mii JeHb; CperaHee
BpeMsi  OOCIYXMBaHUSI ~ aBTOCaMOCBAaJIOB
(BKJTIFOUAst BpeMsI OXKUIaHUsA).

[IpenyioxkeHHass MOJENb MacCOBOTO
0o0CIyXMBaHUSl  peallu30BaHa B  IIaKeTe
aBTOMAaTHU3ALNHU MMUTALMOHHOTO
mozaenupoBanus GPSS World 2.0 [14].
Anpobamuss umuTarmonHo moxaenu (M)
Oblla MpoBe/eHAa Ha TMpPUMEpPE Yy4yacTKa
PEKOHCTPYKIIMM ~ aBTOMOOWJIBHOW  JJOPOTH
M10 T'omens — KoGpuH.

HcnpiTanue HMMHUTALMOHHOW MOJENU
BKJIIOYAJIO J[BA OJTama: BepuUKaALUIO U
NpoBEpKy  aaekBarHoctd. Ha  srame
BepU(PUKAMKU  TPOBEpEHA  IPABHIBHOCTH
anroput™Ma (pyHkuuonupoBanusi MM, ero
COOTBETCTBUE  3aMBICIIy  MOJCIMPOBAHUS,
korga  paspaborannas MM  Bo  Bcex

CUTyallusX MPaBUJIBHO OTPaKacT IMOBCACHUC

ucciaenyeMod  cuctembl.  C IOMOIIBIO
BepUpUKaAUU YCTaHOBJICHA BEPHOCTH
JIOTHYECKOH CTPYKTYPBI MOJIEIIH.
Bepudukanus  BBINONHSAIACK B XOHAC

KOMIUIEKCHOW oTianku mporpammbel UM Ha
peabHBIX UCXOJHBIX JAaHHBIX. AJIEKBATHOCTh
UM oO0BeKkTy ucciaenoBaHusi IPOBEpeHa

IIyTEM COBHIAACHUSA C 3aJaHHOM TOYHOCTBHIO
3HAYEHUN XapaKTEPUCTHUK
¢ynkunonupoanuss WM ¢ jnaHHBIMH,
IIOJIyYEHHBIMH AHAJIUTHYECKUMU METOJAMU
pacuera.

C menpr0 aHanmMza  pe3yJbTaToOB
MOJEIINPOBAHUS IIOJIyYEHHBIE

XapaKTEPUCTHKH MOJCIHPOBAHUS CBEICHBI B
Tabnuiy 1.

Tabnuya 1

Pezynomamuor umumayuonno2o mooenuposanus 0 yuacmka
peKkoHcmpyKkyuu asmomodounvuou oopoeu M10 I'omens — Koopun

KonuuecTBo aBTOCaMOCBaIOB

ITokazarenu 5 5 7
KoaddunmenT 3arpy3kn ycTpoicTBa «Imorpy3Ka 0,878 0,937 0,966
KosdduuneHT 3arpy3ku ycTpoicTBa «pasrpys3Kay 0,877 0,936 0,965
KoaddummeHT npocTost ycTpoiicTBa «Imorpy3ka» 0,122 0,063 0,034
KoadduuneHT npoctos ycTpoiicTBa «pa3rpys3kay 0,123 0,064 0,035
MaxkcumanbHast JUIMHA O4epeId Ha TIOTPY3KY, 4 5 5
aBTOCaMOCBaJl
MakcumanbHas JJIMHA O4epen Ha pasrpys3Ky, 4 5 6
aBTOCaMOCBaJl
CpenHsist JUIMHA O4Y€peNr Ha IOTPY3KY, aBTOCaMOCBAJI 0,505 0,869 1,258
Cpennsia [yiHa OYepeId Ha pas3rpy3Ky, aBTOCAMOCBAI 0,710 1,139 1,622
CpenHee BpeMsi 0KUIaHUsI Ha TOTPY3KY, MUH 7,5 11 16
CpenHee BpeMsi 0KHIaHUsI HAa Pa3TPy3Ky, MUH 10 14,5 20
Cpennee Bpemst 00CITy)KMBaHHUsI aBTOCAMOCBaJIa 685 76.5 87
(BKJTFOUAst BpeMs OXKHJIAHUS ), MUH
KonnyecTBo IMKIOB OIHOTO aBTOCAMOCBaa 32 7 6.3 55
BOCBMHUYACOBOM pabounii 1eHb ’ ’

[lo pe3ympraram  MOAETUPOBAHUS JICHH OOECIEYMBAET HEOOXOIUMBIH OO0BEM
NOJYy4YeHO, YTO  ONTHMaJbHOE  YHCIO [EMEHTOOETOHHOW CMeCH M He NMPHUBOJIUT K
aBTOCAMOCBAJIOB 0, IMOCKOJBKY IIPH TAaKOM YIOPOXKAHWIO PEKOHCTPYKIIHH.

KOJINYECTBE HanOosee ONTUMAaJbHBIN BeiBoa. IlpencrasieHHas aHAIUTHUKO-
KO3(QQUIUEHT MpOCTOs, CpeaHss [UIMHA HMUTAlMOHHAs MOJIEb MIO3BOJIAET
ouepenu, CpeiHee  BpeMs  OXKUIAaHWS. ONTHUMHU3HPOBATh JIOCTaBKY
[TonydeHHOE KONMYECTBO ILIMKJIOB OJHOIO LEMEHTOOETOHHOW  CMeCH  Ha  OOBEKT
aBTOCAMOCBaJIa 3a BOCBMHUYACOBOW paOOuMii CTpOHMTENbCTBA MyTEeM MoAOOpa  TaKOro

BicHuKk eKOHOMIKM TpaHcnopry i npomucaoBocti Ne 62. 2018

218




Exonomika ninnpuemcrBa
“

ONTUMAJIBHOIO KOJUYECTBA TPAHCIOPTHBIX
CPEACTB, KOTOPOE 00ECIeUnBACT JOCTUKEHUE
CIENYIOIINX IIOKa3aTelIed: MUHUMAaJbHBIC
pacxonpl  Ha  IIEPEBO3KY;  OTCYTCTBHUE
HapyllEHUss CpPOKOB CTPOMTENBCTBA W3-3a
HECBOEBPEMEHHOU IIOCTABKH;
IrPY30II0ABEMHOCTh TPAHCIOPTHBIX CPEACTB
MaKCHUMaJbHO HCIOJb30BaHA; oOOecreuyeH
YCTQHOBJICHHBII TeMmm paboT; KayecTBO
LIEMEHTOOETOHHOH CMeCH HE€ YXYALICHO;
BpeMsl IIPOCTOsI TPAHCIOPTHBIX CPEICTB IO
NIOTPY3KOU U BBITPY3KOM MUHHUMAaJIbHBI.
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