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I3 tiavuHblii b0PYM

B coBpemMeHHOM YroNEHOA NPOMBILLNERHOCTM NEPEOCTENEHHON 330846 RENABTCA NOBbILEHWE 3dek-
TMBHOCTM NPOM3BOACTBA 000LIMM M NepepaboTki yInA, a Talke CHWWEHWE HEraTMBHOTO BO3NEWCTBMA Ha
okpy#aroLyto cpeay [1, 2]. B Texywmx ycnoemsx, korga cnpoc Ha 3HEpPropecypekl OCTAeTCA HecTabunbHbIM,
yrnenobbIBaOWWE KOMNAHWM CTDEMATCA OLICTDO PEarMpoBaTh Ha MAMEHEHWE CMIPOCa W NPEANOMEHMA Ha
PEIHKE YrONbHOW NPOMBILNEHHOCTH. B peaynbTate MHOTME YronbHble NPEANpUATUS ONTUMW3MPYIOT DM3Hec-
MPOUECCH!, COKPALLARA BIMAHWE YENOBEYECKOrD aKTOpa BHEAPAA ABTOMATM3MPOBAHHLIE W POBOTHMAMPOB aH-
HbIE MEXAHWYECKMe komnnekckl [3, 4].

3HAYMMBIM MIPOKOM Ha MUDOBOM DbiHKE yrns ARNAETCA Poccus. OHA 3aHUMAET LWECTOS MECTO B MUpE
no obbemy Qobbigw yINA M 3ambikaeT TPOMKY NMOEPOB N0 ero 3KCNopTY, yeTynan Aectpaniy v MHaoHeawm [5,
B]. Kysbacc ABNAETCH OOHAM M3 KPYNHEAWMX 0obbITYMKOB YA B Poccn M Mupe, 3neck nobebisaeTcs 58,3%
BCEro POCCMACKOrO YA, JKCNOPT kyabacckoro yrns CyWeCTRNAETCA B 76 CTPaH MUpa.

B pafore [7] aeTop noxastieaeT v 00OCHOBLIBAET yTBEpHAEHWE TOro, yTo Kemeposckan obnacte Aens-
BTCA IKOHOMMUMECKA M CTPATEMMYECKM 3HAYMMBIM DEMMOHOM, OCOBEHHO B KOHTEKCTE ero rpaHuy ¢ Eeponeii-
CKMM COH30M. 3TOT PEMMOH HAXOOWTCA NOL NOCTOAHHBIM BMMAHWEM FEONOMMTHYECKMX M 3KOHOMUYECKMX (hak-
TOPOB, KOTOPbIE MOMYT CYLLECTBEHHO MOBMMATL Ha ero CTabMnbHOCTL M BeaonacHocTe [8]. CunbHas 3koHOMU-
Ka, BbICOKWIA YPOBEHb 38HATOCTH, COLMantLHoe bnarononyyue W pasenTan MHPaCTPYKTYpa RENAKITCH OCHOB-
HbIMW haKTOpamu, cnocoBCTEYOWMMK 0BECNEYEHMID COUMAMNBHO-IKOHOMMHYECKOR CTA0MNBHOCTH B PETMOHE.

[inA YeTkoro onpeaeneHMs AancHEMLero passuTUA PErMOHa B YIONLHOM NPOMBILINEHHOCTH, CneayeT
MOHUMATE, YTO LEMNb JKOHOMMHYECKOrO PA3BUTUA 3T0 0DECneYeHMe HE3ABMCMMOCTM W EWHCTBA 3KOHOMUYE-
CKOrO NPOCTPAHCTBA, & TAKKe BHEAPEHUE HOBLIX CHCTEM NEPErpy3KX YrNA, KOTOPLIE NO3BONAT OMTUMU3UPO-
BaTb npougcc obeidw, TpaHcnopTupoBkk 1 obpaboTkm yrnAa. MNpofinema CHWXEHWA CTOMMOCTH TPaHCNOopT M-
POBKM YrNA MOXET ObiTb PELLEHA TONLKO B TOM Criy4ae, ecnv ByayT HaiaeHs!l Cnocobbl CHKEHMA CTOMMOCTM
TPAHCNOPTMPORKM, NEPErpy3kU M CKNAAWPOBAHUA. 3TOT0 MOKHO AOCTMYL C NOMOLLLI0 OMTUMU3ALIMM NOMMCTHKN
W MApLPYTOB TPAHCMOPTMPOBKU YrNs, NGO npu ucnonbsoanun Bonee sddexTueHbX W 3Heprocbeperaio-
LLUMX BMOOB TPaHcnopTa.

B nocnegxwe roosl npeanpuMHAMAnKCh NONbITKM BHEOPEHWS PA3nWuHbIX TEXHOMOMMA ANA Neperpyaku
YINA, TAKKX KaK, HanpuMep, LMGPOBKIALIMA KOTOPAR NOIBOMMNE YIOMbHBIM NPEANPUATUAM BHELPUTL CHCTE-
Mel MOHWTOPUHIa 3a paboToil NepcoHana W CamoxogHoro 0BOPYLOBEKWUSA B PEXUME PEANBHOMO BPEMEHM, T.6.
PETMCTPUPOBATE MECTOPACNONOKEHWE NIOAEH W TEXHWKM, NapameTpel paboTel ABMraTENER, MMAPABNUYECKON
W 3NEKTPUYECKON CHCTEM, B TOM YMCNE CAMOCBAN0B WNK NOrpy34MK0B C ONpefengH1em BECOBOM HarpysaKM.

[Ina npeacTasneHuA Gonee NONHOR KAPTUHE! PACCMATPMBAEMOrD BONPOCA M3YYeHb! CTATEM, NyBNuKa-
LMK 1 APYTME MCTOYHMKW, CBA3AHHBIE C aBTOMATM3aUMei norpyskm yrns. Tak k npumepy kopnopaums «ACH» B
2013 rogy npegncxuna aBTOMAaTM3MPOBAHHBIA YIMENOTPY304HLIA KOMMMEKC, 0DecnevMBalowWwmiA BLICOKYH
3hEKTUBHOCTD NPOLIECCA NOTPY3KM M TOYHbIA BECOBOW YYET OTrPYIKAEMOr0 YA

B cratee [9] aBTopoM Ha nprMepe ropHOTPaHCNOPTHOMD KOMMNEKCa YroNbHOrD paspe3a «BocTouHbIAy
(JkmbacTyscimia paitoH, Pecnybnuka KasaxcraH) npeanomeHbl OCHOBHLIE NPUHLUMAL! M 0COBEHHOCTM coana-
HWA COBPEMEHHbBIX ABTOMATMIUDOBAHHBIX CUCTEM YNPABNEHWA ANA OTKPBIThIX PA3PE30E.

B pabote [10] npveoanTca GNoK OOHOTWUMHLIX PACYETOB NO rPY30NOTOKAM W OTOENbHLIE GNokWM no no-
POOHOMY IPY30MOTOKY M YTONbHOMY rpY30noTOKy. Ha OCHOBaHMM daHHbIX, NPeACTaBNeHHbIX B 3TOA paboTe
MOMHO COENaTh CreayoLWe BbiBoasl. BoisBneHWe cneuynduyeckux OcODEHHOCTER NPUMEHEHUA NOCNOHOR
oTpaboTkyn ycTynoe gobbium yrnAa B Kyabacce senAeTcA TEM OCHOBAHWEM, HA KOTOPOM JOMKHbI CTPOATCA BCE
OCTANBHBIE ACNEKTEI MCCNenoBaHua. [okasaTensCTBOM 3TOT0 YTEEPHOEHWUA ABNATCH 3HAYMTENEHLIE NOTEPA
YITA NPM 334ACTKE KAWOOTO CNOS, YTO NPMBOOMT K YCNOKHEHMK OpraHKaaLnK paboT, B TOM YMCNE KapEEPHOro
ABTOTPAHCNOPTA M K 3HAYMTENEHEIM NOTEPAM pabodero BpEMEHM Ha NPOCTOAX MpW 0GMEHE ABTOCAMOCBANOE.

B cratee npeactaeneHo oBOCHOBAHME CTPATEMMYECKOND PAIBUTUA YIOMLHOR NPOMBILMEHHOCTH B Ky3-
Dacce Ha OCHOBE MPUMEHEHWA HOBLIX CMCTEM NEPErpy3kM YIMA, UCNONb30BAHWE ABTOMATU3MPOBAHHOMD rpy-
30BOr0 TpaHcnopta uST KOHBEHEPHOW CMCTEMb!, KOTOPBIA NO3BONMT COKDPATUTE BPEMSA WM YMEHBLLMTE PUCK
OWWBOK NpW NEperpyake yrna.

lMpoBefeHHbIR aHanua No3BONAET YTBEPKAAT, 4TO OOHOM M3 MEPCIEKTMBHLIX HANPABNEHWA B pele-
HWA NOCTABNEHHOW 38241 ABNAETCH BHEAPEHME HOBbIX TEXHOMOMMIA N0 NEPErpyakM yrnA. YuuTbiBan 4OCTH-
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KEHWA MO NPUMEHEHWID CTPYHHOI TPAHCMOPTHOW ciucTema B Benopyccuw, npeanoxeHHoR MHxeHepom A. 3.
HOHuukmm [11], ocHoBaHHOW Ha co3naHMM 0coBOM KOHCTPYKUWKM NYTEBOM CTPYKTYDLI, NOBTOPSAIOWEN KOHCTPY K-
LMK NOABECHOMO MOCTA, CoYeTan B cebe BCE ero OCHOBHLIE 3MNEMEHTBI, NO KOTOPOWM MOXET NEPEeaBMraThCH
rpyaosoi KOHMTPaHC camocToATenbHO NMG0 COBMECTHO C KOHBEHEPOM, BbINOMHAA NOFPY3KY M OTIPY 3Ky MaTe-
pWana ot y4yacTka 4o6blun 40 KOHEYHOR TOUKW NepepaboTky UNK B TOUKY NEPErpY3KK, MOKET CTATb PELUEHUEM
npoBnemsl 1 B Kyzbacce. beaonopHele NponéThl MOTYT AOCTUrATh 3 KM. 3TO BAXHO NpU NPEOAONEHWM BOO-
HbIX Nperpag, NPOXOXKASHWH HaA YLLENLAMM, 30HAMM C KUNOW MM NPOM3BOACTBEHHON 3ACTPOMKON, NUHMAMM
SHEPrETUYECKMX M TPAHCTIOPTHLIX KOMMYHUKALLAA W T. 4.

JKCNEPUMEHTANbHBIE WCCNEAOBAHWA, NOMNYYEHHbIE OOHMM W3 ABTOPOB CTATbW, NPW MPOXOMIEHWMA
yyebHoi npakTukn B komnanmu  3A0  «CTpyHHble TexHonmoruW», [OKA3anM, 4TO TPaHCMOPTHO-
MHPACTPYKTYPHBIE KOMANEKChl UST — 3TO HE HayyHas (aHTacTHKa, 8 peanbHOCTE. Mcnonb3osaHue CTPYH-
HbIX 3CTAKAHLIX MEXAHW3MOB B HECKONLKO Pa3 AOCTYNHEE N0 CTOMMOCTH, Y&M NPOKNAAKA KAHATHBIX, Henga-
HblX UNW aBTOMOBKNEHLIX gopor. KanuTanbHsle 3aTpathl HA CTPOMTENLCTBO CHMAMKAKTCA 38 CHET OTCYTCTBUR
He0BX0AMMOCTH B 38MNAHLIX HACKINAXK, MOCTAX, NYTENPOBOAAX, PA3BA3KAX M BOJONPONYCKHLIX COOPYHE HURAX.
CHuxatoTca aaTpatel M Bnarogapa HW3KOW PECypPCOEMKOCTW PENbCO-CTPYHHON 3CTAKAARI, & TAKHE MMHUMANb-
HOoMy 3emneoTeogy. PeansHoe BeCKOHEYHOE (3AMKHYTOE B KONbLO) MHOTOKONECHOE TPAHCNOPTHOE CPeAcTeo
KOHBEAEPHOrD TUrNa NO3BONAET COBEPLLATL BLICTPYIO ¥ HEAOPOrYID NEPEBO3KY Chimy4mx rpy3os. [inuxa Tpac-
Cbl HE MMEET OrpaHM4eHmit n obecneynBaeT COXPaHHOCTE NEPEBO3MMOND Chifyvera rpyaa. KHMTpaHe moxeT
DTk CKOMOMHMPOBAH € NMHKEN QN KHATPAKOR, YTO 3HAYMTENEHO paclMpseT cdepy ero npuMeHeHua. Mak-
CHMArBHARA CKOPOCTb MPK TPAHCNOPTUPOBKE COCTABNAET 36 K.

MpumeHerre rpy3oBoro TpaHcnopTa UST ANA NepeBo3ky YINA MOXET MMETE PAQ NPEUMYLIECTE, Cpeau
KOTOPbIX: 3KOHOMMS MECTa (CHCTEMbI paBoTalOT Hag] NOBEPXHOCTLED, YTO NO3BOMAET CIKOHOMUTL TEPPHTOPMIO
M MCNONb0BATL €€ ANA APYIUX LIENei); 8BTOMATH3aLMSA NpoLecca (CHCTEMBl MOMYT BbiTh ABTOMATH3UPOBaHGI
ans Gonee 3(MEKTMBHOA M TOMHOR NEpeBo3kW yrnA Ge3 yyacTva 4enoseka);, rMOKOCTE M 80ANTMBHOCTL
(rpy3oBoit TpaHcnopT MoweT ObiTb A0aNTMPOBEH MOL KOHKPETHbIE TPeDOBaHWA NEpPEBO3KM YIMA, TAKWE Kak
ofbem M BEC rpy3a, AanEHOCTE MAPLLIPYTa U T.4.).

[ns HaYanbHeIX 3TANOB NPOEKTMPOBAHUA CHCTEMBI NEPEBOAKNA C NpUMeHeHrem uST TpaHcnopTa pac-
YET TPAEKTOPHUM JIBWAKEHWR rPY30BOr0 NOABECHOO Komnnekca Ges rpysa ocyLecTBNSETCA No NpocToi dop-
Myne

hyy=hy, —0.5g -1,

rae hy = BeICOTA NOOBECA B MOMEHT BPEMEHN T,
ho — HaYansHasA BLICOTA NOABECE,
g - ycropeHue ceob0gHOro nageHus.
Mpu pacdeTe TPAEKTOPUMA ABUKEHWS rPY30BOID MOABECHOMND KOMMNEKCA C rpy3oM HEODXOAMMO YHMTbI-
BaTb BMWAHME MACCH! rPy3a W CHITbl CONPOTMBNEHWA BO3OYXa, MCNOMb3YA YPaBHEHWE ABMHKEHWR
F=ma+ F

conp -

roe F - cuna, geicTeyroLan Ha rpys,

m- macca rpyaa,

a — YCKOpeHWe rpyaa,

Fionp — CHNA CONPOTUBNEHWA BOAYXA.

PaccuuTas yCkOpeHWe rpy3a v npuMeHss qopMynbl ABWKEHUA, MOKHO ONPENEnUTL TPABKTOPWIO OB K-
KEHWRA PY30BOr0 NOABECHOID KOMMEKCA C rPy30M.

[ns OUEHKW TEXHOMOTMMECKOA M SKOHOMKUYECKOW 3diheKTMBHOCTM Nepexoda npu gobklMe YINA OTKPbi-
TIM CNOCOBOM C MCNIONb30BAHMEM CYLECTBYIOLLMX MATEMATMHECKMX METOAOB U MHCTpyMeHTOR UST TpaHc-
nopTa, paccMoTpMM ydacTok Tewckwit-2 KanTaHckoro paspesa ¢ NpeAnOXeHWEM N0 BHEAPEHWUH rPY30BOI0
TpaHcnopTa KOHWTpaHE, BKNIQYAIILWMA NOTPY30UHbIA M PA3rPY304HLIA TEDMUHAMNB! CNELMANBHOA KOHCTPYKLMK
— C HENPEPbLIBHOW NOTPY3KOW U Pa3rpy3Koi rpyaos.

[lna npumepa NpUBEAEM PacyeT MOrPy3KM YINA HA KOHBEHEDHYH NMHMI0. MycTe Heobxogumo neperpy-
auts 100 TOHH yrnA, nnoTHocTs koToporal,3 7/ M3, Torna ofbem yrna coctaeut 76,92 M3, Ecnu ckopocTh KOH-
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Beiepa Oynet coctaenaTe 1 micek, To Bpema, HeoOxoaumoe ANs NOTPY3kk YA Ha koweedep, byaeT pasHo
76,92 m3 /1 micex = 76,92 cexyHabl.

Takum obBpazom, ans norpyaky 100 TOHH yrNA Ha KOHBEWEp NpW 3apaHHbIX NapameTpax noTpebyeTcs
okono 77 cexyHn. Micnonb3oBaKMe 3TUX YCNOBWIA B KOMMNEKCE NO3BONKT 0DECNEYMTE MUHMMANbHBIE 3aTPaTLI
SHEDTMW W BDEMEHW NPW TPAHCMOPTUPOBKE yrmA. KpoMe TOro, TpaHCNOPTHO-MHPACTPYKTYPHBIE KOMMNEKCHI
uST OTAKYAKOTCA NPAKTUYECKW HYNEBbIM BO3AEMCTBMEM Ha OKDYKAIOLULYIO CPedy NPY MUHMMANLHOM (TOueY-
HOM) 38MMEOTBOAE, YTO NO3BONAET MCNONL30BATE MX B HALLEM peroHe. MakcUMAansHaA AKONOMMYHOCTL 40-
CTUraeTca Gnarogapa HU3KOW MATEPUANOEMKOCTH 3NEMEHTOB KOHCTPYKLMM, HU3KOMY PACXOfy 3HEPTMM, 3CTa-
KaOHOMY MCTIOMHEHWIO (He NPEenATCTBYIOT MUTPALIMKM AMKMX KMBOTHBIX, ABMXEHMIO MOBEPXHOCTHBIX M TPYHTO-
BbIX BOA), @ Tawke De3onacHoMy JBWKEHWIO TPAHCTIOPTHLIX CPEACTB BLICOKO PACMONOKEHHLIMA HAL NOBEDX-
HOCTbIO 3eMnK. KpOME 3TOMD, MUHMMANbHLIA 38MNBOTBOT HE HAPYLIAET PEnbed MECTHOCTW, COXPaHAET NNo-
[OpOAHYH No4By, NaHawadT 1 buopasHoobpasve NpUNeranLLKx TEPPHUTOPMIA.
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