BecmHuk bpecmckozo eocy0apcmeeHHO20 mexHU4eckozo yHusepcumema. 2023. Ne2(131)

YK 625.03

TPAHCINOPTHO-UH®PACTPYKTYPHbIE PELLEHUA UST KAK MEPCNEKTUBHOE
HANPABJIIEHUWE NHHOBALIMOHHOI'O PA3BUTUA

A. 3. OHuuykui', C. B. Apmowesckuli?, A. I'. Knumkoe®

1 I-p ¢punocogpuu mpaHcnopma (PhD in Transport), eeHepanbHbii koHcmpykmop S3AO «CmpyHHbIe mexHomoauu»,
Munck, benapycs, e-mail: a@unitsky.com
2M. m. H., 3amecmumerib 2eHepanbHo20 koHcmpykmopa 3A0 «CmpyHHble MEXHOMo2UUY,
Murck, benapycb, e-maii: s.artyushevskiy@unitsky.com
3K. 3. H., HayanbHUK Hay4HO-uccnedosamenbckoeo omdena SAO «CmpyHHbIe mexHomo2uU»,
Munck, Benapycs, e-maii: a.klimkov@unitsky.com

Pedhepar

lMpeaMeToM WcCnenoBaHus B HacTosLLeil paboTe BbICTYNatoT TPaHCMOPTHO-MHAPACTPYKTYPHbIE peLLeHis uST — MHHOBALMOHHbIE pa3paboTki, co3naHHbIe
Ha OCHOBE HayuHbIX 1Aew, M30BPEeTEHNI 1 NaTeHToB BEnopyccKoro MHxeHepa, uobpetatens AHatonns dayapaosuya FOHMLKoro. B xoae npoBeneHus uccne-
AOBAHMS: KPATKO OMMCaHbl CTPYKTYPHbIE 3MEMEHTbI AaHHBIX TPAHCMIOPTHbIX KOMMIEKCOB M X KOHCTPYKTVBHBIX OCODEHHOCTEN; OTPaXeHb! pe3ynbTatbl CPaBHU-
TerbHOro aHan3a 1 oLieHKW Nokasateneit PYHKLUMOHMPOBaHNS UST C TPAANLIMOHHBIMY TPAHCTIOPTHBIMI CUCTEMaMK. Takke CPopMyNMPOBaHbI NEPCMEKTUBHBIE
obriacTi NpUMeHeHNst TexHONormu, portb UST B Hayke W COLMANbHO-9KOHOMIUYECKOM PasBUTUN CTpaH 1 peroHoB. CaenaH 0B0CHOBaHHBI BbIBOG O TOM, YTO
BHELPEHWE TPAHCTIOPTHO-MH(PACTPYKTYPHBIX peLlenmnid UST Kak anbTepHaTUBbI TPAAULIMOHHLIM TPAHCMOPTHBIM CUCTEMAaM CMOCOBHO NOCAYXWUTb ApaiBEpOoM
MHHOBALMOHHOTO 1 COLabHO-3KOHOMMYECKOTO PasBUTHS Ha MoOOM 13 eé YpOBHEN (MUKPO-, MaKpo-, Me3o-).

KnroueBble croBa: TpaHCNOPTHO-MHGPACTPYKTYpHble pelleHnst UST, TpaHCNopTHas CUCTEMA, PENbCO-CTPYHHAsH 3CTakaaa, MOfBVKHON COCTaB,
aBTOMaTU3NPOBaHHasA CUCTEMA YNPaBMeHus, TpAHCTOPTHas Ge30MacHOCTb, SKOHOMUYeckas IPMEKTUBHOCTL, COLMATNBHO-9KOHOMUYECKOE pasBuUTHe.

UST TRANSPORT AND INFRASTRUCTURE SOLUTIONS AS A PROMISING DIRECTION OF INNOVATIVE DEVELOPMENT
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Abstract

The subject of research in this paper is uST transport and infrastructure solutions - innovative developments created on the basis of scientific ideas,
inventions and patents of the Belarusian engineer, inventor Anatoly Unitsky. In the research: the structural elements of these transport complexes and
their design features are briefly described; the results of a comparative analysis and evaluation of uST performance indicators with traditional transport
systems are reflected. Promising areas of technology application, the role of uST in science and socio-economic development of countries and regions
are also formulated. A reasonable conclusion is made that the introduction of uST transport and infrastructure solutions as an alternative to traditional
transport systems can serve as a driver of innovative and social and economic development of the system at any of its levels (micro-, macro-, meso-).
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BeepeHune

CornacHo [1], ewé B 2019 r. NpPOTHKEHHOCTb TOMBKO aBTOMO-
OunbHbIX Jopor B Mupe cocTaensna 64,3 MnH kM. Mpu ycpesHEHHON
WMPKHe TBEPZOrO MOKPbITUS, paBHoM 10 M, nnowagb NUWb SOPOX-
HOrO MOMNOTHa aBTOMOOWNbHBLIX JOPOr Ha MNaHeTe COCTABNSET He
MeHee 640 TbiC. KB. KM, Y4TO B TpW pa3a npesbilwaeT nnowagb Pec-
nybnukun benapyck. B To Xe Bpemsi, B Haweii cTpaHe Tonbko ¢ 1991
no 2011 rr. obLiee Konu4ecTBO aBTOMOBUNEN B LLENOM yBENNYUIOCH
B 4 pasa, YTO BbI3Bano psg npobnem, CBSI3aHHbIX C YBENUYEHUEM
Harpysky Ha YNMYHO-AOPOXHYI CeTb, 0CODEHHO B ropofax; CHU3M-
nacb CKOpoCTb COOBLLEHMS, YXYOLIUINCH PEXUMBI [ABUXEHUS, NOSBN-
nnCb neperpysku, BO3POCHO KONWYeCTBO aBapuil U T. 4. [2]. Kpome
TOro, COrnacHo oduLmManbHbIM AaHHbIM HaLMOHaNbHOTo cTaTucTuye-
ckoro komuteTa Pecnybnuku benapych, ecnu Ha koney 2005 r. B
NNYHOM COBCTBEHHOCTM rpaxkaaH yncnmnock 1737,1 TbiC. WT. nerko-
BblX aBTOMOOMNeNn, To Ha koHel 2021 r. — 2998,9 Tbic. wr. [3, 4]. C
YY4ETOM YMCMEHHOCTW HaceneHus CTpaHbl 3a ykasaHHbIn nepuoa [5],
KONIMYEeCTBO NIMYHBIX NerkoBbIX aBTomobunen Ha 10 xuTenen cTpaHbl
ysenuuunock ¢ 1,80 go 3,24, unu noyTn Bagoe.

B pesynbTate, B CBS3M C pe3kUM POCTOM KONMUYECTBA aBTOMOGUNEN,
B CTpaHe U3MeHMMNachb cpeaa JOPOXHOrO ABWMKEHWUS U COOTBETCTBYHLLME
YCroBMSsi, BO3POCNa TPaHCNOPTHAas Harpyska. B To xe Bpems, opraHusa-
LIMOHHO-YNpaBreHyeckas COCTaBNAloWas (OpraHn3auns ABUKEeHUS, 00-
CMY)X1BaHWE ABWXEHMS, UCMONb30BAHNE MHHOBALMOHHBIX BUAOB TPaHC-
MOPTHbIX CUCTEM, pasrpy3ka TPaHCMOPTHOTO ABWKEHUS Ha «1-M ypOBHE»
W Ap.) KpailHe MeAneHHO afanTupyeTcs K BO3POCLLEN Harpyske u Tpeby-
€T COBEpLUEHCTBOBaHMS [2].

O603HayYeHHas cuUTyauus Mpu 3TOM XapakTepHa He TOMbKO Anst
HalLen CTpaHbl; OHa B LIeNOM OTpaXaeT COCTOSIHUE W aKTyarlbHyHo Mmpo-
Brnematyky B MMPOBOW TPAHCNOPTHOM OTpacmu.

Hanpumep, cornacHo faHHbIM BcemupHoii opraHusauwm 3apaso-
OXpaHeHus, exerofHo B Mmupe B pesynbtate ATI u ux nocneactsuin
normbaet okono 1,3 MunnuoHa yenosek, npu atom 6onee 10 MnH yeno-
BEK MOIyyaloT TpaBMbl, CTAHOBATCS WHBaNMaamu 1 kanekamu. Ycpeg-
HEHHast BenuumHa yiwepba, KOTOpy HeCET nnaHeTa B pesynbTate A0-
POXHO-TPAHCMOPTHBIX NPOMCLLECTBIA, AocTUraeT 3 % OT MMPOBOrO Ba-
NOBOrO BHYTPEHHErO NpoaykTa [6].

B pesynbtate, MMEOTCA OCHOBaHWS NofaraTb, YTO CYLLECTBYIOLLME Yxe
He OfHO CTONeTVE TPafWLMOHHbIE BAAbI TPAHCMOPTA M OCYLLECTBMSEMbIE
VMW NEPEBO3KY TPY30B M NACCAXMPOB K HACTOSALLEMY BPEMEHI NPaKTUYECKM
ucyepnani CBoW BO3MOXHOCTW Pa3BuTUS 1 BCE BOMbLUE HYXOAIOTCA B MHHO-
BaLMOHHbIX PeLLeHusiX. Takue nokasaTeni, kak TpaHCnopTHas 6e30nacHoCTb,
JOCTYNMHOCTb YCIyr (CTOMMOCTb NPpoe3aa, NEepeBo3ku), 3KOMOMMYHOCTb, aBTo-
Matu3aums, BbICTpoTa BO3BEAEHMS TPAHCMOPTHO-NHAPACTPYKTYPHBIX KOM-
MIMEeKCoB, CTOMMOCTb 3KCMyaTaLyuv — OBHU U3 OCHOBHBIX, KOTOpble TpebytoT
COBEPLUEHCTBOBaHMS B TPAHCMIOPTHOM oTpacu [7].

B 3101 CBSI3N OfHWUM U3 NEPCNEKTUBHBIX U WHHOBALMOHHbLIX BUAOB
TpaHcnopTa, NpeAcTaBnsowmMx cobon KOMMIEeKCHoe peLleHre npobnem
kak B TP@HCMOPTHOM, TaK U B pPsiie UHbIX OTpacnen (CTpouTenbHas, arpo-
1 buonoruyeckas, MaTepuanoBefeHNe 1 HEKOTOPbIE Apyrue), 1 cnocob-
HbIM PELUNTb PSA BbILLIENEPEYUCIIEHHBIX BOMPOCOB, SIBMSIETCS CTPYHHbIA
TpaHcnopT KOHMUKoro (aanee no Tekcty — uST), CO3[aHHbIA Ha OCHOBE
Hay4HbIX Waen, M30BpeTeHNn 1 3anaTeHToBaHHbIX paspaboTok Genopyc-
CKOro MHXeHepa, n3obpertarens AHatonns Spyapaosnya FOHuukoro.
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Onucanne TexHonormum uST M KNHOYEBbIX 3NEMEHTOB TpPaHC-
NOPTHO-MH(PACTPYKTYPHOTO KOMMIIEKCa KBTOPOTO YPOBHS»

TpaHCnopTHO-MHPACTPYKTYpHbIe peweHns uST — 3To TpaHcnopT-
Hble KOMMYHWKaLWM B 3CTakagHOM WCMOSHEHUW, rae nepeBo3ka nacca-
XVPOB W rPy30B OCYLLECTBNSETCS B aBTOMATU3MPOBAHHOM PEXMME Ha
BbICOTE OT 6 M Haj YPOBHEM 3eMIU N0 PENbCO-CTPYHHOMN MYTEBOI CTPYK-
Type (cuctema «BTOPOTO YPOBHA»). BkntouaeT cnegylowpe rnaeHble
CTPYKTYpHbIE 3neMeHTb! [8]:

— NpeaBapuUTenbHO HaMpPsKEHHAs PEenbCO-CTPYHHAs TpaHCMopTHas
acTakaja;

— BecnunoTHbIE PenbCoBbIE AMNEKTPOMODBMNM Ha CTanbHbIX KONEcax
(toHUMOBuNNIK);

— aBTOMaTM3NpOBaHHas cuctema ynpasnenns (ACY);

— 00OBbeKTbl MHPPACTPYKTYPbl HA «BTOPOM YPOBHE» (Maccaxmpckue
CTaHLuK, Tpy30Bble TEPMWUHAMbI, CTPENOYHblE NEPEeBOAbl, PEMOHTHbIE
MacTepCKue, TEXHUYECKNE U TEXHOMOTNYECKNE NOMELLEHNS, UHOE), B T. u.
COMyTCTBYIOLLME (KOMMEpYEeckve NMoLwaan B coctase (yHKLMOHaMbHbIX
3MaHWiA, SHEProceTM N T. 1.).

HoBusHa peleHnii uST 3aknioyaeTcqs B TOM, YTO TPaHCMOPTHO-
MHGPaCTPYKTYpHble OOBEKTbI  KOMMMEKCa pasMelleHbl Ha  «BTOPOM
YPOBHE» C NPUMEHEHNEM KOMMMEKCHbIX MOAXO[0B K MUHUMU3ALMN SHEpro-
1 pecypcosaTpat Ans ero QyHKUMOHYPOBAHWS W MOBBILLEHIIO 3KOMOTMYHO-
cTW. VIHHOBALWMOHHOCTb MPUMEHSIEMbIX TEXHOMOMIA 3aKMIOYaETCH B KOH-
CTPYKTVBHBIX OCODEHHOCTSX PernbCOBbIX AneKkTpomMobuneit, npensapuTens-
HO HanpsXKEHHbIX MyTeBbIX CTPYKTYP U ACY Ha OCHOBE TEXHOMOTUIA UCKYC-
CTBEHHOrO WHTennekta. Busyanusaums uST B akocucTeMe (xu3Henes-
TENbHOCTM Yeroseka) NpefCTaBrneHa B BIAAE pucyHka 1.

PucyHok 1 — Busyanusaums TpaHcnopTHO-MHPaCTpYKTypHOro peluermns uST [9]

PelueHns uST 0CHOBaHbI Ha TEXHOMOTUM CO3AAHNS NPeABapPUTENBHO
HanPsHKEHHbIX TPAHCMOPTHbLIX 3CTaKaj, KMKYEBbIM ANEMEHTOM KOTOPbIX
BbICTYNaeT CTPYHHbIN penbc. OH npeacTasnseT cobon HepaspesHyto Mo
ANUHE CTanbHYH, Kene300eTOHHYI N cTanexene3obeToHHyto Harky,
B CEpALEBUHE KOTOPON PaCcnonOXeHbl pacTaHyTble CTpyHbl. Pabouas
MOBEPXHOCTb PenbCa OCHALLAETCs rofOBKOM, N0 KOTOPOW B aBTOMaThye-
CKOM pexume Ha ckopocTsx Ao 500 km/y [BIXYTCH maccaxupckue W
rPY30Bble AMeKTPOMOBUNM Ha CTanbHbIX KoNécax, NonyyMBLLNE Ha3BaHWe
toHUMOBMMb (Ha aHrn. uPod).

CocTaBnatowmmMmn NpeaBapuTENLHO HANPSXKEHHON PenbCo-CTPYHHOM
acTaKafpl ABNAIOTCH:

— aHKepHble onopl;

— MPOMEXYTOYHbIE OMOpb;

— Garnku nepemMeHHON XECTKoCTH (céana);

— NPpesBapUTENbHO HaNPSKEHHAs Penbco-CTPYHHas NyTeBas CTpyk-
Typa (MoHopenbcoBasi, 6upenbcoBas, KBagpopenbCoBas, MofBEcHas
WNW HaBecHas);

— KOHTaKTHas CeTb M CUCTEMA MNEKTPOM3ONATOPOB (M30NALMS Perb-
COB ApYr OT Apyra OT OMop ¥ ONOPHbIX Y3I0B).

CTpyHHbIW penbc covetaeT B cebe CBOWCTBA TMOKOW HUTU (Ha
Gonbliom nponéte Mexay onopamm) u xECTkoi 6anku (Ha Manom npo-
néTe — nog KONecoM PenbCoBOro aBToMobuns u Hag onopoit). Mpu aTom
nrnockas ronoeka penbca 1 LWIMHAPUYECKOE CTamnbHoe Komneco obecne-
UMBAIOT MUHUMaTbHbIE 3aTpaThl SHEPIUM Ha BIKEHNE.

B kayectBe Haubonee 3HaUMMbIX MPEUMYLLECTB PENbCO-CTPYHHOI
TpaHCNOPTHOM 3cTakadbl UST B Lienom cregyeT OTHeCTU:

— BbICOKas MPOYHOCTb M POBHOCTb MyTH;

— NpOCTOTa U3rOTOBNEHMS;

— HI3Kas MaTepUanoémMKoCTb (PECYPCOEMKOCTb) U CTOMMOCT;

— BO3MOXHOCTb 3KCMMyaTaLuu Npu 3KCTpeManbHbIX TemnepaTypax
(o1 -60 o +60 °C);

— HW3Koe 3HauyeHne cobCTBEHHOro Beca actakadpl (okorno 10 % ot
pac4ETHON MOLBIKHON Harpyskw, Torga kak B 0Obl4HON acTakage — 60-
nee 90 %);

— MpY OOMHAKOBOW pacnpefenéHHoil Harpyske HepaspesHas (6es
TemnepaTypHbIX LWBOB W CTbIkOB) acTakaga uST B 5 pa3 xéctye n B 3
pasa npoyHee TpaauuMOHHOrO 6ano4Horo MocTa (Mpu OfMHAKOBOM CO-
CpenoToyeHHoit cune — B 1,9 n B 1,5 pasa COOTBETCTBEHHO);

— BbICOKasi HaAéXHOCTb M AONTOBEYHOCTb (CPOK AKCMMyaTauum Ao
kanuTansHoro pemoHTa — ot 50 rer).

MoaeuxkHon coctaB uST npencTaBnseT coboii GecnnnoTHble HaBec-
Hble 1 MOABECHbIE TPAHCMOPTHbIE CPEACTBA B BUAE PEMbCOBbLIX AMEKTPO-
Mobunei Ha cTanbHbIX korecax (oHUMobunel), KoTopble NepeMeLLaTCs
3a CYET ANEKTPUYECKON TA MO PEnbCO-CTPYHHO MyTEBOW CTPYKTYPE.

CTpYHHbI TpAHCNOPT Pa3BMBAETCS B [BYX OCHOBHbIX HanpaBneHu-
SIX: NACCaXMPCKUIA TPAHCNOPT (FOPOACKOA CO CKOPOCTBIO MEpeMELLEHNS
Ao 150 KkM/4 1 BbICOKOCKOPOCTHON MexayropogHuit — go 500 km/u) u
rpy30Boii (ckopoctb A0 150 km/u). KoHCTpyKTMBHbIE OCOBEHHOCTM Mo-
ABWXHOro coctasa UST 1 X NpeuMyLLEeCTBa OTPaxXeHb! B Tabnuue 1.

Ta6nuua 1 - MpenmyLiecTBa KOHCTPYKTUBHBIX 0COBEHHOCTEN NoaBMKHOrO coctasa UST

Ne n/n, KOHCTPYKTUBHbIE

0COBEHHOCTH Mpenmyuiectea
1. Bbicokast aspogu- | — 3HaueHue koadduumeHTa aspoamnHammnieckoro conpoTuenerus coctasnseT 0,06 (ans aBromobuns Tesla Model S - 0,24)
HaMU4HOCTb — MuHuMarbHoe noTpebneHmne anekTposHeprum
foHUMOBUNS — BoamoxHocTb pasroHsTbes o 500 km/y (pacxog Tonnmea npu a1om 0,93 kr/100 yen.xkm)

2. CtanbHoe Habop-
HOE Koreco 13 nna-
CTUH C amopTH3aLy-
OHHO YacTblo*

— MuHUManbHble Harpysku Ha koneco

(0,001)

[BWKeHWIo Be3 cxofa ¢ MyTeBoN CTPYKTYpbI

— MuHUManbHbIM M CUMMETPUYHBI U3HOC FONOBKU penbca
— Huakoe 3HaueHWe CONpOTUBIEHNS KAYEHIO Koreca BBIUAY Y3KOrO NSTHA KOHTaKTa W HU3KOTO KO3hULMEHTa CONPOTUBMEHMUS KAYEHUKO

— HesHauutenbHble koHTaKTHbIE HanpsikeHus (meHee 200 MMa) BBMAY LNPOKOrO (MO LUMPWHE FONOBKW Penbea) NATHa KOHTaKTa
— Topmo3Hble MexaHuambl 1 ABC He gonyckatoT BroKMpoBKY Korec

-B cny4ae paspyleHuns ot [QMHaMUYeCKon Harpysku OfIHOM 13 HaﬁOprIX MNacTUH Koneca, HUMOBUNb CNocoBeH k naanel?lmemy nepe-

3.TokoCbEM
C Koneca

- SﬂeKTpVIHeCKMIZ KOHTAKT Ka4eHMA 3HaYNTENbHO YMEHbLLAET U3HOCHI, UCKPEHWE U paanonsnyyeHune B LIMPOKOM AnanasoHe YacToT U UHble
HeOO0CTaTKN TPpaaNLMOHHbBIX KOHTAKTHbLIX CeTe CKOMbXEHNs

4. MopBecHoi n
HaBECHOW NofBUX-
HOW COCTaB «BTOPOro
YPOBHSI»

NnonoTHa

— PauvoHarnsHoe 1cronb3oBaHue 3eMin U PecypcoB, CBEAEHMUE 4O MUHUMYMA HAHOCUMOTO TPAHCTOPTOM Bpefia OkpyxaloLLel cpeae
— UcknioueHne nepeceverns ABUKEHNS loHuMoBuneit uST ¢ oporami 0BLLero Nonb3oBaHus, NOBbILLEHWE GE30MACHOCTY NepenBIKeHMs!
— YcTpaHeHue adpdekTa a3poAuHaMUUECKOro akpaHa NMyTEM NMOAHATUS aNEKTPOMOGUNS Haz, 3eMNEN W 0TKa3a OT CTIMOLLHOTO AOPOXHOTO
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Mpogomkerne Tabnuupl 1

Ne n/n, KOHCTPYKTVBHBIE
0C0bEHHOCTH

MpenmyLuecTsa

5. OnexTpoasuratenu
Ha MOCTOSHHbIX

— feuratens umeet KM Ha 2 % Gonblue N0 CpaBHEHIO C aCUHXPOHHBIM 3NEKTPOABMraTENeM aHanornyHON KOHCTPYKLKN
— Jlyywwme 3HaveHns KOMOMHALMIA NoKa3aTeneit: MOLHOCTL/00bEM, MOMEHT/MHepLUS

MarHuTax

- YnpaBneHue B aBTOMaTM4ECKOM pexumMe Be3 npucyTCTBUS BOAUTENS (OnepaTopa)
6. ACY - HenpepbiBHOE CunTbIBaHWE MHGOPMALIM C MYTEBOW CTPYKTYPbI, OMOP, IOHUMOBWIEN 1 iP. Y4ACTHUKOB ABWXEHUS, MTHOBEHHOE pearupo-
11 BMpTyanbHas BaHWe Ha MPEensTCTBUS 1 yrpo3bl, NOMHbIA KOHTPOMb MapLUPYTa 1 CKOPOCTU ABIKEHMS OHMMOBNMEN, 06MeH JaHHbIMU B PEXVME peanbHOro
cuenka BPEMEeHM, KOOPANHALWNS NPOLIECCOB NMOCAZKM 1 BbICAAKM NacCaXnpoB, afanTaLys MHTEPBANOB [BKEHNS NOA Naccaxupo- (rpy3onoTok),

VCKNOYEHNE YE0BEYECKOro d)aKTopa, aBapVII?IHOCTVI, OOPOXHbIX I'Ip060K UT. o.

7. Crabunusauus
[JBWXEHNS!

B LUTATHOE nonoxeHune

2 % v yNpoCcTUTL KMHEMATMKY NOABECKM

— MexaHuyeckas 1 ANEKTPOHHasA CUCTEMbI CTaGVIl'IVI3aL|I/IVI [LBWKEHNS KONEC aBTOMATNYECKM BO3BpaLLaeT TPAEKTOPUI0 ABUKEHUA loHUMOBNNS

- I'Ipoxoxq:LeHme foHUMOBUNEM pannycCHbIX y4aCcTKoB 6e3 noapynuBaHnA TAroBbIX TENEXeEK, YTO NO3BONAET CHU3UTL MacCy toHUMoBuns go

ABTOMaTU3MpOBaHHasA cucteMa ynpaeneHus (ACY)

OpHUM 13 HanpaBneHUit NOBbILIEHUS NOTUCTUYECKON 3PEKTUBHO-
cTv uST SBNSETCH MUHUMU3ALNS PACCTOSHWUS MEXAY PENbCOBLIMM 3Nek-
TPOMOBUNAMY, ABMXKYLUMMUCS C MAKCUMarbHO [OMYCTUMON CKOPOCTBO, C
obecneyeHnem 6e30MacHOCTM, YTO BO3MOXHO TONBKO MPU YCMOBUM TOY-
HOTO OnpefeneHns MEecTONONOXEHUsT W MapameTpoB ABWKEHWS BCeX
IOHUMOOUNEN U HAaNUYNs HaAEXHON 1 CTabUNBHON CUCTEMbI CBSI3WN MEX-
Ay Humn n ACY.

CucTtema ynpaBneHust KOMMMEKCOM BKIKoYaeT B cebs cnepylolime
MOACUCTEMbI:

— LeHTpanbHas cuctema ynpasnerus (LICY), npenHasHayeHHas ans
YNPaBNeHNs BCEMU 3NEKTPOMOBMNSIMM 1 aBTOMATM3NPOBaHHBIMU OBBbEK-
Tamn MHAPACTPYKTYpbI, hopMUpoBaHNs Be3onacHoro rpacvka LBINKEHNS;

- boptoBas cuctema ynpaenenus (BCY), npegHasHavenHas ans
ynpaBneHust Bcemn 60pToBLIMM NofCHCTEMAMM HUMOOUNS;

— aBTOMATM3MPOBaHHble OObEKTbI MHA(PACTPYKTYPbl W AONONHK-
TENbHblE CUCTEMbI 0becneyeHnst (hyHKLMOHMPOBAHNS TPAHCMOPTHO-
MHApaCcTpyKTypHOro komnnekca uST ans obecneyenus GesonacHoro
(OYHKLMOHMPOBaHUS! N KOMCDOPTHOI NEPEBO3KM NACCAXMPOB Y FPY30B.

Knaccuyeckue cuctembl ynpaeneHus TPaHCMOPTHLIMI CPeacTBamm,
ABUXYLIMMUCS MO BbIZENEHHbIM NMYTEBbIM CTPYKTYpaM, NonaralTcs B
OCHOBHOM Ha penbcoBble Lienu OOHApYXEHUS MPUCYTCTBUS AaHHbIX
TPaHCNOPTHbIX CPELCTB Ha (PUKCUPOBAHHBIX Y4acTkax MyTeBOW CTPYKTY-

Tabnuua 2 — OyHkumoHanbHble pelwenust uST B pamkax ACY

pbl. Takne TpaguuWOHHble cucTeMbl 3deKTMBHEI B 0becneveHnn
yNpaBneHus ABWKEHNEM NOE3A0B, HO HeathdEKTMBHBI Ans 0becneyeHms
MCMONb30BaHMS MOTEHLMana MHMPacTPyKTypbl TPaHCMOPTHBIMU Cpefd-
ctBamu uST u3-3a psiga hyHAaMeHTarnbHbIX OrpaHudeHmnii. OCHOBHbIM U3
HUX SBNSETCH TO, YTO PaCroNOXeHWe oHUMObUNeln MoXeT BbiTb Onpe-
AENeHo TOMbKO C AMCKPETHOCTbIO, OMpeAensieMoil AfMHONA PenbCoBbIX
Lienen: ecnn Ha penbCoOBOM MyTW MPUCYTCTBYET 3neKTpoMoburb, TO cu-
cTema npegnonaraer, YTo BCS penbCoBas LieMb 3aHATa 3TUM NOABWXKHBIM
COCTaBOM.

MHHoBaumoHHas ACY uST, peanu3oBaHHas Ha (hyHKLMOHANbHbIX
PELUEHNSX CUCTEMbI YNIpaBNEHNs N0e3namn Ha OCHOBE TeneKOMMYHWKa-
ywm (CBTC), nossonsieT obecneynsatb be3onacHoe ABuxeHne Ha 6nm3-
KOM paccTosiHUW, YTO AQET 6OMbLLYHO MMBKOCTL M TOYHOCTb B YMpaBiieHnM
AaHHBIM TPAHCMOPTHLIM KOMMNEKCOM. Mcnonb3oBaHne faHHOM TEXHONO-
MM NOBBILLAET HAAEXHOCTb M CHUXAET 3aTpaTbl Ha TeXHM4Yeckoe obcny-
KV1BaHWE CUCTEM YNpaBneHus 3a CHET yMeHbLUEHUS konuyecTBa obopy-
AOBaHNA W yBenu4yeHns 0bbEMa AMarHOCTMYECKON MHGopMaLuy, nepe-
AaBaemol B peanbHOM MacLutabe BpeMeHu.

C uenbto obecneyeHnst NHHOBALMOHHOCTY M 3(h(EKTUBHOCTM TpaHC-
NOPTHO-UHAPACTPYKTYPHBIX peweHnit uST, B ACY, MOCTPOEHHON Ha
ocHoBaHun CBTC, peann3oBaHbl criegytowye yHKLMOHaNbHbIE peLue-
Hus (Tabrvua 2).

Ne, chyHKUMOHANBHOE peLleHne

OcobeHHOCTb

1. BbICOKOTOYHOE OnpefeneHue
MECTOMONOXEHUS 3IEKTPOMO-
6unen uST noacuctemonn ACY

[ocTuraeTcs nonyyeHneM nHopmaLmm 0T CreayioLLmx CeHCOpoB: ogoMeTpa, GPS (B T. u. B pexme RTK), RFID-meTok, naps!
«MarHuT — fiaTumnk Xonmna» — Ans BbICOKOTOYHOO NO3MLMOHUPOBAHUS B 0COObIX MECTAX, CUCTEMbI KOMMbHOTEPHOTO 3peHus uST
(kamepbl + nuaap) Ha OCHOBaHWUM LdPOBOI kapTbl MecTHOCTH (Simultaneous Localization And Mapping — SLAM), cuctembl
KOMMbIOTEPHOTO TPAHCMOPTHOrO koMnnekca (kamepbl)

2. YCcTaHoBKa rpaHuy,
MOMHOMOUMIA Ha BUXEHNE 1
OonpeaerneHne Touku
NpULIENBHOTO TOPMOXEHMS

[Jocturaetcs nyTém aHanu3a cratyca Tpacchl nepes UST, onpefeneHns MeCTOMONOXEHNs BNepeam UAyLLEro oHMMoBuns uivnu
MECTONOMOXEHMS U CTaTyca YNpaBNsieMbIX 3NIEMEHTOB NyTEBO CTPYKTYpbI (CTPENKM, BOPOTA U T. N.)

3. Onpepenenve npoduns ATP
TUYECKOI MOAENN TOPMOXKEHNS

[Moctpoenue npoduns (automatic train protection — ATP) npon3soanTcs Ha OCHOBaHWM MHGOpMALKM 06 orpaHYeHNsIX CKOPOCTy
Ha y4acTkax Tpacchl KOHKPETHOrO IOHUMOBMINS B TEKYLLMX YCTIOBHUSIX, PACTIONOXEHIUS TOUKI NPULIENIBHOTO TOPMOXEHUS 1 MaTeMa-

4. KoHTponb n obecneyenne
cobnioaeHNs pa3peLLEHHON

Peanusauus aaHHoOM yHKUMM 3aKmio4YaeTcs B NOCTOSIHHOM KOHTPONe (haKTU4eCcKoi CKOPOCTY 1 HanpaBneHs ABKXEHMUS IOHUMO-

CKOPOCTU M HanpaBneHus 6uns npocouns ATP

LBWXEHNS

5. briokvpoBky ynpaenexus .

1BEpbMH Peanuaauus yHKLM N03BONSIET HE AOMYCTUTL HECAHKLIMOHMPOBAHHOE OTKPbITUE BEPEi U NnaTchopMbl

6. Onpepenenve npoguns ATO

npesblileHns npoguns ATP

Pacuét npochuns (automatic train operation — ATO) npou3BoanTCs Ha OCHOBaHUM rpaduka ABYKEHWS IOHUMOBUEN U YCIIOBHUS He

Peanusaums B ACY ykasaHHbIX (DYHKUWMOHAMbHbBIX PELLEHMiA B Non-
HOIl Mepe no3sonsieT obecneynsatb Ge3onacHble NepeBo3ku maccaxu-
POB W rPy30B B TPAHCMOPTHbIX cuctemax uST.

WHdpacTpykTypa «BTOPOro YpOBHSA» TPAHCMOPTHOrO KOMMmekca
uST BkmtovaeT B €051 penbCo-CTPYHHYI0 3CTakady, y4acTkvm MaHEBpUPO-
BaHWsl, NACCAXMPCKNE CTaHLuK, FPy30Bble TEPMUHANbI, 30HY TEXHUYECKO-
ro o6CnyxuBaHns (4eno), KOMNMEKC 3HeprocHabXeHus (B T. Y. KOHTaKT-
HYI0 CETb), AMCMETYEPCKY0, CUCTEMY aBTOMATUYECKOTO YNpaBneHus u
CBSI311, MHXEHEPHbIE CeTU 1 0bopyaoBaHMe (BKMHYas CTPENOYHbIe Nepe-
BOLbI), B COBOKyMHOCTW 0BecneumBaioLLe paboTy Komnnekca, a Takke
BesonacHoe fBIKeHNe HECNUMOTHBIX IOHUMOBUNEA.

B cBs3n ¢ 0cobeHHOCTAMM TexHomorv uST OCHOBHas YacTb yka3aH-
HbIX TPaHCMOPTHO-MHEPACTPYKTYPHbIX 0OBEKTOB pacnonoxeHa Haf 3em-
néi, Ha «BTOPOM ypoBHe». brarogaps Takomy pasmeLLeHMto OCHOBHbIX
3NEMEHTOB KOMMNEKCa COOPYXEHUS rapMOHUYHO BMCLIBAIOTCS B Cyllie-
CTBYIOLLYIO CPefy W MHPPaCTPYKTYpy HacenéHHbix nyHkToB Ges cylle-
CTBEHHOrO BMeLLaTenbCTBa B HEE — C TOYEUHBIM ONMPaHWEM Ha 3eMIio
(6€3 NPOTSKEHHBIX 3EMNSHBIX HACINEN W BbIEMOK, TPAHCMOPTHbIX pa3-
BSI30K, BOAOMPOMYCKHbIX COOPYXEHWIA 1 fAP.).

BHe ropogckoit cpefbl AN COOPYKEHUn BTOPOTO YpOBHS TpebyeTcs
MUHUMAMbHBI 0OBbEM 3eMMfAHbIX PaboT W TOYEYHBI 3eMNeoTBOA NOA
CTPOUTENLCTBO CnaboHarpyXeHHbIX (B CPaBHEHUM C TPamMLIMOHHBIMU
TPaHCNOPTHLIMW 3CTakafamm) Onop PenbCo-CTPYHHON aCTakabl.
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[ina aHanu3a 1 OLEHKM NPeuMyLYecTB MHHOBALMOHHBIX PeLLeHWN
uST nepea MHbIMKM TPAHCMOPTHBIMKA CUCTEMAaMK Jarnee NPOBEAEH cpas-
HUTEMbHbII aHaNM3 Mo TakUM COCTABNSIOLLIMM, KaK:

— 3HeproadheKTUBHOCTD;

— 3KONOrMYHOCTb;

— Pecypco- 1 MaTepuanoémKocTb;

— TpaHcrnopTHas be3onacHoCTb;

— 3KOHOMMYeCKast IPPEKTUBHOCTD.

3HeproadhheKTMBHOCTb

B kauecTBe noaTBepxaeHNs aHeproadchekTuHoCTH UST B Tabnuue
3 npeLncTaBneHo yAenbHOe SHepronoTpebneHne pasnuyHbIx TpaHCnopT-
HbIX CUCTEM B NEPECYETE Ha NEPBUYHYI0 SHEPTUIO (411K AnekTpUdmMLmMpo-
BaHHbIX CCTEM — Ha TOMMMBO, PAacXOLyeMOe TEMOBOM MEKTPOCTaH-
Lyeit, ¢ y4ETOM NOTepb 3HEPrN B 3MEKTPUYECKIMX CETSX U AP. NOTEPS).

Tabnuua 3 — CpaBHeHe yaenbHOro aHepronoTpebneHns uST 1 TPaaMLIMOHHBIX TpAaHCMOPTHbIX cucTeM [10, 11]

MoTpebnenve KA nepesoga MoTpebnexue
Pacxog Tonmu- - 2 -
TpaHCNOpTHOE CPEACTBO Ba /1%0 nacc, | BTOPUUHOT 3Hep- nepBUYHON nepBUYHON
! Py : K, BaTTxy/nacc. 3Hepriv BO 3Hepruu, BaTTxy
KM BTOPUYHYHO, % /nacc. km
OnekTpuyeckuit toHMBYC ropogckoil bupenbcoBbIii HaBecHoi (12 nacc.) - 59 33,5 18
OneKTpu4eckmil toHMBYC ropoLCKOit NOABECHON MOHOPENbLCOBLI (12 nacc.) - 21 33,5 6,3
FOHuBYC ckopocTHon MexayropogHmii (500 km/yac, 1 nacc.) - 19,9 335 59
JlerkoBoit aBTomMo6unb (B cpeaHem 1,7 nacc.,
100 kmluac) 535 178 90,5 197
AsTobyc (B cpeaHem 80 % 3aHsTbix MecT, 60 km/yac) 0,71 23,7 90,5 26,2
Camonét (8 cpeaHem 70 % 3aHsTbIx MecT, 900 km/yac) 5,30 177 92,0 192
CkopocTHol noeag,
10 BaroHos (160 km/4ac) B 50 335 149
BbicokockopocTHol noe3as, 14 BaroHos (250 km/yac) - 61 335 182
E':}ﬁ:g:cmpocmom noe3sp Ha MarHutHom noasece "Transrapid”, 5 BaroHos (430 _ 176 31,0 568
AHanu3 AaHHbIX, NPEACTaBNeHHbIX B Tabnuue 3, nokasbiBaeT, Yto uST 3KonorM4yHocTb

ABNsieTcA Hambonee aHeproachdeKTUBHON TPAHCMOPTHOM CUCTEMONA. JTO
obecneunsaetcs 6narogapsi KOHCTPYKTUBHBIM OCOBEHHOCTSM, YKa3aHHbIM
B Tabnmue 1, KOTOpble AT 3HAUMTEMbHYKO 3KOHOMMIO SHEPIUM: PaCcXOf
YCMOBHOrO TOMNMBa Ha ofHoro naccaxvipa Ha 100 kM myTw npu ckopocTy
100 Kkm/4 cornacHo NoATBEPXAEHHBLIM AaHHbIM cocTaBnseT 0,2 Kr.

B Tabnuue 4 npeAcTaBneHbl OCHOBHbIE CPaBHUTENbHbIE XapaKTepu-
CTWKM TPAHCMOPTHBIX CUCTEM B 06MACTW SKONMOTMYHOCTH, NOLTBEPKAAK0-
wve psg npeumyLyects uST nepes UHBIMKM TPAHCMOPTHBIMK CHCTEMAMK.

Tabnuua 4 — OCHOBHbIE 3KONOTMYeCKMEe XapaKTEPUCTMKN TPAHCNOPTHBIX cucTem [11]

YpenbHbln pacxog
SHEpropecypCoB BoiGpoce Wavstue
(B nuTpax beHsnHa Ha BpEAHbIX 3eMnv nog
Bua TpaHcnopTa 100 nacc.xkm uim TxKm) Krﬂ%”éi‘g:é . TpaHCnopTHyIo
1CTEM
Maccaxvpckve Mpy3oBble kM (1w 100 rca/(1;0% KyM
nepeBoskM nepeBoskM TXKM)
1. XenesHopopoxHbiit (80 km/yac):
— MarucTpanbHblit 1,1-1,4 0,7-1,0 Gonee 0,1 300-400
— MPUropOaHbIN 1,2-15 0,9-14 6onee 0,1 300-400
— FOPOZCKOIA:
— METpOnonuTeH 1,3-1,7 - Gonee 0,1 -
— TpamBait 1,9-2,1 - 6onee 0,1 50-100
2. ABTOMOBMBHBIN:
— aBTOMOGMIb
- B Topoge (cpeaHsis 4,7-6,3 6,6-11,1 6onee 1 200-300
3arpyska 1,6 nacc., cpeaHsist CKOpoCTb
15-20 km/vac)
— BHe ropoga (cpefHsisi 3arpyska 3,5 macc., 1,5-1,7 5,1-9,2 6onee 1 300-500
cpeaHss ckopocTb 80-100 km/yac)
- aBTobyC
- BTopoge (cpeaHsis ckopocTb 15-20 km/yac) 2,1-2,3 - 6onee 1 200-300
- BHe ropoga (cpepHss  ckopocTb 40-60 1,4-1,7 - 6Gonee 1 300-500
Km/yac) 1,9-2,5 - 6onee 0,1 200-300
— Tponnenbyc (cpepHss ckopoctb 15-20 km/yac)
3. ABMALMOHHBII:
— panbHss asraums (900 km/yac) 6-10 50-75 Bonee 10 20-50
— MecTHas aBuaums (400 km/yac) 14-19 150-200 onee 50 10-20
4. Mopckoit (30 km/yac) 17-19 0,38-0,95 Bonee 10 5-10
5. Peunoit (30 km/yac) 14-17 0,57-1,4 Bonee 10 2-3
6. HedprenpoBoaHbIit
marucTpanbHbli (10 km/vac) - 0,51-0,57 6Gonee 1 50-100
7. ['a30npoBOaHbIA
MarucTpanbHbii (10 km/yac) - 5,7-6,1 6Gonee 1 50-100
8. KonseitepHbii (10 km/yac) - 4,7-9,2 6Gonee 1 50-100
9. M'mapotpacnopt (10 km/yac) - 2,347 6Gonee 1 50-100
10. KaHaTHo-noaBecHble foporu (20 km/yac) 0,3-0,5 0,95-1,9 6Gonee 1 20-30
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Mpogomkexne Tabnuup 4

YpenbHbln pacxog
SHepropecypcos BriBpock! N3batne
(B nuTpax beHanHa Ha :2&%1?2( 3eMnn nog
Bua tpaHcnopTa 100 nacc.xkm Unmn TXKm) <100 nacé.x Tpe:;gc;r:;;yro
Maccaxupckue Mpy3oBble kM (1w 100 2100 kM
NepeBoskM NepeBoskM TXKM)
11. MNoesa Ha marHuTHOM noagece (400 km/yac) 3,5-4,5 - Gonee 1 100-200
12. BbICOKOCKOPOCTHas Xene3Has aopora
(300 km/yac) 2,5-3,5 - 6Gonee 1 300-500
13. MoHopensc (50 km/yac) 1,5-2,5 - 6onee 1 50-100
14. OnekTpnNLMPOBaHHBINA CTPYHHBIV TPaHC-
nopt uST (naccaxupckuii Mogynb — 20 MecT,
rpy3osoit — 10 T rpysa) npu ckopocTu:
—100 km/y (MoHocTb 30 KBT) 0,3 0,6 meree 0,001 10-20
- 200 km/y (mowHocTb 70 KBT) 0,35 0,7 meHee 0,001 10-20
- 300 km/y (mowHocTb 150 KBT) 0,5 1,0 MmeHee 0,001 10-20
- 400 km/y (mowyHocTb 300 KBT) 0,75 1,5 meHee 0,001 10-20
- 500 km/y (mowyHocTb 450 KBT) 0,9 18 meHee 0,001 10-20

CTPYHHbIN TPAHCNOPT UMEET CREAyIOLLME OCHOBHBIE NPenMyLLe-
CTBa B 4aCTM 3KOMNOTNYHOCTY:

— COXPaHeHe NPUPOZHBIX AKOCKCTEM 1 B1oreoLeHo30B nog A0po-
ro, UIMEIOLLIeR ToYeYHbIe OMopbl Ha 3eMTIO;

— COXpaHeHWe nyTeil MUrpaLyumn XUBOTHBIX W TUAPONOrMA MOYBbI
(BBVKEHWE NOBEPXHOCTHBIX U FPYHTOBLIX BOA);

— MCMONb30BaHNe 3MEKTPOIHEPTUM B Ka4eCTBE TOMMMBA U €€ HU3-
Kui pacxog;

— OTCYTCTBME BbIX/IOMHLIX [a30B, NPOAYKTOB M3HOCA LWMH W ac-
anbTa;

— HU3KMI1 ypoBeHb Lyma (He Bonee 75 gb);

— [IBUXEHWe TPaHCMOPTHLIX CPEACTB Haf 3eMnéi, UCKIovaroLLee
npo6ky 1 BblgeneHe 3HauMTeNbHOMO KOMMYECTBA TOKCUYHBIX BELLECTB;

— OTCYTCTBUE HEOoBXOAUMOCTW MPUMEHEHUs npu oBCryXuUBaHUN
nyTeBOW CTPYKTYPbl NPOTUBOTONONENHbIX COMENA, ONacHbIX Ans OKpyxa-
foLLIen cpeabl M OpraHuaMa Yenoseka v p.

YkasaHHble 0COBEHHOCTW CO3[AT BO3MOXHOCTb MCMOMNb30BaHNS
TPAHCNOPTHO-MHAPACTPYKTYPHBIX KOMMNEKcoB UST Aaxe B pervoHax ¢
MOBBILLIEHHBIMM 3KONOrMYECKUMI TPEBOBaHUAMM.

PecypcoémkocTb 1 MaTepuanoémKocTb

OpgHo M3 XapakTepHblX  OCOBEeHHOCTeM  TPaAHCMOPTHO-
MHAPACTPYKTYPHBIX peLueHni uST SBnseTcs HU3kas pecypco- U MaTtepu-
anoémKoCTb, YTO MOATBEPXAAETCA Kak NPEeLCTaBMEHHON BbILE MHGOP-
Maumei, Tak 1 AaHHbIMKU Tabnnupl 5.

Tabnuua 5 — CpaBHeHve nokasaTeneit pecypco- ¥ MaTepuanoémKkocTyi
(yHKumoHnpoBaHus uST (npuHsaTbl 3@ 100 %) 1 WHBIX
TpaHCNopTHbIX cuctem [11]

Pacxon MaTtepuanos Ha
ObbEM nepemeLaemMoro CTPOUTENLCTBO
TpaHcnopTHas rpyHTa npu Tpacch u
cicTema CTPOUTENBCTBE MH(PaCTPYKTYpbI 1
TpaCCbI N3roToBlieHne
C UHcppacTpyKTypoiA, % MOABIKHOrO COCTaBa,
%
usT 100 100
Moropenscosas 200-500 1000-1500
aopora
|-|083JJ, Ha MarHUTHOM
Tonboch 400-600 1500-2000
ABTOMOBUNbHL 3000-5000 2000-3000
TpaHcnopT
YKenesHogopoxHbIit
pancnopT 4000-6000 1000-1500

YMeHbLieHe 06bEMa nepeMeLLaeMoro rpyHTa npu CTpoUTeNnsCcTBe
uST focTuUraeTcs 3a CYET:

— OTCYTCTBMSA BbIEMOK, Hacbinell, MOCTOB, NMyTenpoBOLOB, NOAMOP-
HbIX CTEHOK, BOLOMPOMYCKHbIX TPYD 1 APYIMX UHXEHEPHBIX COOPYKEHWIA;

— YMeHbLLUeHUs pa3mepa W rybuHbl 3aneranHust yHoaMeHTOB onop
Onarogaps YMEHbLUEHWID Harpy3oK Ha OMopbl; MPUMEHEHMO MHpa-
CTPYKTYpbI BTOPOTO YPOBHS, HE TpebytoLLel onupaHmus Ha LWebEHOYHYI0 1
necyaHy'o NOLYLUKY 1 YNNIOTHEHHbII TPYHT.

OCHOBHbIE MPUYMHBI CHIDKEHUS! pacxoda MaTepuanoB Ha co3aaHue
UST (CHWXEHWe peCypPCOEMKOCTM CUCTEMBI):

— VICKITIOYEHNE CMOLIHOTO MaTepuanoémKoro 1 AOPOroCTOSLLEro
€3[10BOT0 MONIOTHA, OMMPAIOLLIETOCs Ha LWEeBEHOYHYI0 M NecyaHyto NoayLL-
Ky 1 3eMMSHYH HaCbIMb;

— UCMOMb30BaHNe NpeaBapUTENbHO HaMPSKEHHBIX CTPYH 6e3 yxya-
LLIEHWS! MPOYHOCTM W XKECTKOCTW NYTEBO CTPYKTYPbI; YMEHbLUEHWE Harpy-
30K Ha onopbl U UX GyHOameHTbl, Tonbko 1-2 % OT onop (aHKepHble
OMopbI) UCTMbITHIBAET MNOBBILIEHHYHO Harpy3Ky;

— YMeHbLUEHNe MaTepuanoéMKOCTX HHUMODUNS B CpaBHEHUM C
TPaLWULUMOHHBIM  aBTOMODUMBHBIM 1 KENE3HOLOPOXHLIM  MOABIKHBIM
COCTaBOM.

Takum o6pa3om, Hu3kas MaTepuanoéMmKoCTb MyTEBOW CTPYKTYpb
uST (ogHonytHas Tpacca — Ao 150 «kr/m.n.), mManble BepTUKanbHble
Harpy3kv Ha nogaepxvsatoLyme onopsl (8o 50 ToHH npu nponéte 100 m),
npown3BonbHas anvHa nponétos (o1 20 m go 2000 m 1 Gonee) u BbicoTa
onop (ot 5™ o 100 m v Gonee) co3parT NpeanockINku Ans addekTs-
HOro BHedpeHus uST B CyLLECTBYIOLLYIO B LEenoM uHdpacpeady (skocu-
CTEMY, MH(PACTPYKTYPY), HE Hapylias npu 3TOM AENCTBYIOLLYID apXu-
TEKTYPY: 30aHUs 1 KOMMYHUKaLWW, naHawadgr.

TpaHcnopTHasA M KOHCTPYKTUBHasA 6e30nacHOCTb 06ecneyumBatoT-
Cs MeponpusTUsAMM, 3EKT OT KOMMMEKCHOrO NPOBEAEHUS KOTOPbIX
MOXET UMeTb PsiZi MPEUMYLLECTB MO CPABHEHMIO C aHANOMMYHbIMM peLLe-
HWSIMU N0 MHbIM TPAHCMOPTHLIM CUCTEMAM:

— MHOTOKpaTHbIE 3amachl MPOYHOCTW M MHOrOCTYMeHYaTas 3awura
BCEX HECYLLMX KOHCTPYKLWIA U UX 3IEMEHTOB;

— NPOTUBOCXOAHAS CMCTEMA HUMOOUNS;

— VHTENneKTyansHoe BuaeoHabnogeHne Ha obbektax MHPpacTpyk-
TYpbl U CUCTEMA TEXHUYECKOTO 3PEHNS B NOLBUXKHOM COCTaBE;

— NPOEKTVPOBaHIE B COOTBETCTBUM C MEXAYHAPOLHBIMI CTaHaapTaMu
(B T. 4. MO TPAHCNOPTHLIM 3CTakafaM 1 06beKTaM UHPACTPYKTYPLI);

— Bepudmkaums TpeboBaHmi, pa3paboTaHHbIX N0 HUM PELIEHUI 1
nocneayoLLas Banuaauus.

BaxHbiM npeumywiectBom uST B obecneyeHnm BesonacHocTy sBns-
€TCS HEKPUTUYHOCTb BO3LENCTBUS MOBbIX 3KCTPEManbHBIX MPUPOLHO-
KMMaTUYeCcKMX (haKTOPOB: 3EMNETPSICEHUs], BETEP, 0OUMbHbIE CHEerona-
Abl, PONVBHbIE JOXAW, Fononeana, TyMaH u ap.

BmecTe ¢ Tem, ¢yHKUMOHanbHas M WHopmaumoHHas 6Gesonac-
HOCTb, SBNAKOLMECS COCTABNSHOWMMM TPAHCMOPTHOM Ge3onacHoCTH
uST, obecrneunBaeTcs TakMMW METOAAMM, KaK CKBO3HOW KOHTPOIb Kave-
CTBa; apXuTeKTypa (OT KOMMOHEHTOB 3MeKTPOCHabXeHNs M MoneBoro
00b0pya0BaHMs [0 BbIMMCIMTENbHbBIX NTOMMYECKUX MOLYNen W CeTeBOro
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obopyaoBaHus); pesepsipoBaHie; AMBEPCHOCTb MPU PE3epBMPOBAHMM;
HE3aBMCMMOCTb W Pa3feneHine KOMMOHEHTOB; CaMOAMarHoCTHKa, 3alumTa
OT BO3LENCTBUS OKPYXXatoLLen Cpebl U BHELLHWX YCOBUA 1 Ap.

BaxHeNlLMM MHAMKATOPOM, XapakTepuayloLmM TPaHCMOpTHY Ges-
OMacHOCTb CUCTEMbI, SBASETCA NoKasaTenb aBapUiHOCTW, MHAOpMaLUS
0 KOTOPOW NPeACTaBneHa B BUAE PUCYHKa 2.

10 000

10 000
8 000
6000
4 000

2000

N )

PucyHok 2 — OTHocuTENbHbIN pa3Mep NokasaTens TPaHCMopTHON aBa-
PUIAHOCTM B Pa3NNYHbIX TUNAX TPAHCMOPTHBIX chcTeM, % (C TpaBMamu
¥ rnbenblo NoAen, AOMALLIHUX W AWKWX XKUBOTHbIX) [11]

Takum 06pasom, ykasaHHble 0COBEHHOCTI W MPOBOAUMBIE MEPONpPU-
ATUS1 06ECNEYMBAIOT BbIMOSHEHWE HOPM W TPEBOBAHWIA, NPEAbSBNSIEMbIX
B HaCTOsILLEe BPEMS K TPAHCMOPTHOM Ge30nacHoCTH, a Takke 4aloT WH-
HOBALMOHHBIM TPAHCMOPTHBIM KOMMAekcam UST psig NpeuMyLLEecTB ne-
pes MHBIMU TPAHCTIOPTHBIMU CUCTEMaMMU.

OkoHOMMYecKas 3 (heKTUBHOCTb

B cpaBHeHUM ¢ CyLLeCTBYIOLMMM TPAHCTOPTHBIMU PELIEHUSMU B 3C-
TakagHOM MCMOMHeHUN (aBTOMOOUNbHbIE U Xene3HOLOPOXHbIE 3cTaka-
Abl, MOHOpErbC, KaHaTHas [opora, NerkopenbCcoBblil TPAHCMOPT, CKO-
POCTHOW TpamBail, NOe3Aa Ha MarHWTHOWM MOAYLLKE) CTOMMOCTb CTpOU-
TENbCTBA, JKCMAyaTaumum M cebecToMMocTM npoesfa TPaHCMOpTHO-
WHAPACTPYKTYPHBIX KOMMekcoB UST 3HauuTenbHO Hxe Gnarogaps
COYETaHWo CneayioLLmMX XapakTepUCTHK:

— 0COBEHHOCTU MpefHaNPsHKEHHOM PenbCo-CTPYHHOM KOHCTPYKLMK,
CYLLECTBEHHO CHUXAIOLLE MaTepuanoéMKoCTb U CTOUMOCTb TPaHCNopT-
HbIX acTaKag;

— YCTOMYMBOCTb K BHELLHUM BO3AEACTBUAM U JOMrOBEYHOCTb PembCo-
CTPYHHOI 3cTakagbl 06eCNeYNBaLOT HU3KWE SKCTIyaTaLMOHHbIE PacXofbl;

— KOHCTPYKUMS penbCco-CTPYHHOM acTakadbl MO3BOMsSeT npoknagbl-
BaTb MapLupyT Mo Haubonee KOPOTKOW TPAEKTOpUW C BO3MOXHOCTHIO
CTpPOUTENbCTBA TPACC Haf BOAHOW Nperpagoit Unn UHbIMKU TPYOHOMPOXO-
BUMbIMI y4acTkaMu MeCTHOCTM 6e3 WCronb30BaHUS [OMONHUTENBHBIX
COOPYXeEHUI;

— MpOW3BOACTBO toHUMODMNE TpebyeT HU3KOro pacxoda KOHCTPYK-
LIMOHHbIX MaTepuanos, YTO NO3BONSAET 3HAYUTENBHO COKPaTUTL 3aTpaThl
Ha NpOW3BOLCTBO;

— BbICOKas 3HeProapdeKTUBHOCTL MO3BONSET COKPATUTL KCMya-
TalUMOHHbIe pacxogbl;

— HW3KME aMOPTW3ALMOHHbIE OTYMCIIEHNS HA PEMOHT W BOCCTaHOB-
NeHne penbCo-CTPYHHOW 3CTakabl W TPAHCMOPTHON MHAPACTPYKTYphI 3a
CYET HEBBLICOKON CTOMMOCTY CTPOUTENLCTBA U LIUTENBHOrO MEXPEMOHT-
HOrO CPOKa;

—  TPaHCMOPTHO-MH(PACTPYKTYpHble  KoMMekcbl UST  crnocoOHbI
obecneunTb NEPEBO3KY 3HAYUTENBHOMO KOMMYECTBa naccaxupos (po 50
TbIC. YESTOBEK B YAC) NMPN MUHUMATbHbIX 3KCMyaTaLMOHHBIX 3aTpaTtax
nHTepBane askeHns (o1 20 cek.), BLICOKOM CKOPOCTW U HE3HauUTemb-
HOM LTaTe 06CNYXMBAIOLLETO MepcoHana, YTo B COBOKYMHOCTU MOXET
CYLLECTBEHHO COKPaTWUTb CPOK OKYyNaemoCT MPOEeKTa CTPOMTENbCTBa U
akcnnyatauum uST.

Ha pucyHke 3 npuBefeHa WHQOPMALMS O CTOMMOCTW KanuTanbHbIX
3aTpaTt pasnnyHbIX TUMOB TPAHCMOPTHBIX CUCTEM B aBCOMIOTHOM MCYMC-
neHun (B 3aBMCMMOCTM OT CTpaHbl peanusauu U TEeXHUKo-
9KOHOMMYECKWX MOKasaTeneil NpoekTa 13 OTKPbITbIX MCTOYHMKOB MHCHOP-
MaLmm B YCPeAHEHHBIX LieHax no coctosHuio Ha 01.07.20221.).

PucyHok 3 — KanutanbHble 3aTpaTthbl Ha CTPOUTENLCTBO TPAHCMOPTHO-
MHPaCTPYKTYpHbIX komnnekcos, MiH gonn. CLUA/km (Ha 01.07.2022r.) [9]

Kak pesynbTaT, KOMNNEKC UHXEHEPHbIX peLueHvu7| Nno3BoNAeT 3Ha4u-
TeNbHO COKPAaTUTb CTOMMOCTb CTPOWUTENbCTBA W SKCnyaTauuu TpaHCc-
NOPTHOrO KOMNiekca uST no CpaBHEHUIO C TPaauLNOHHBIMK TPAHCMNOPT-
HbIMK CUCTEMAMMU.

Ponb uST B HayKe U couManbHO-3KOHOMUYECKOM Pa3BUTUM

Ponb  paccMOTpeHHbIX B HAcTOslEd CTaTbe  TPaHCMOPTHO-
MHAPACTPYKTYPHBIX peLueHnit uST B Hayke rmaBHbIM 06pa3om cBsi3aHa ¢
CO30aHNEM «C Hynsi», Pa3BUTMEM W NATEHTHOW 3aLMTOM HOBOrO ANS
MMUPOBOrO pblHKA NPOAYKTa — KOMMMEKCHOM BbICOKOTEXHOMOMMYHOM
TPaHCMOPTHON CUCTEMbI — OT aBTOMATU3MPOBAHHOMO MOABVKHOTO COCTa-
Ba W YHMKamNbHbIX CTPYHHbIX AOPOr A0 OGBLEKTOB WHEPACTPYKTYpbl
«3ENEHbIX» SHEPreTUYECKUX CUCTEM, CMOCOOHBIX M3MEHUTb  PbIHOK
TPAHCMOPTHbIX YCAYT U MUPOBYH) TPAHCMOPTHYO CUCTEMY B LIENIOM.

C y4éTom BHeapeHus TexHomnorum B benapycu 1 3apybexHbix cTpa-
Hax [9] obnacTsaMn NpUMEHEHUS! TPAHCNOPTHO-MH(PACTPYKTYPHBIX KOM-
nnekcos uST BbICTyNaloT:

* naccaxupckoe COOBLUEHME Mexay ropofamu 1 NpuUropogamu, ro-
pogamu U MOTUCTUYECKUMU Y3Mamu, PacrnofIOKEHHbIMI 32 FOPOACKOM
yepTol (aaponopThbl, BOK3arlbl, MOPThI M Ap.);

* maccaxupckoe coobLUeHMe Mexay paloHamu ropofioB, pasnenéH-
HbIMU BOAHBIMM W MHBIMW Nperpagamu;

* Maccaxmpckoe coobLLeHne Ha TEPPUTOPHUSX C MOBbILIEHHBLIMU Tpe-
©OBaHWAMM K SKOMOTUYHOCTH,

* IPy30BOE TPAHCMOPTHOE COOBLLEHNE HA TEPPUTOPUSIX CO CIOXKHBI-
MW NPUPOAHO-KNUMATUYECKUMI YCIIOBUSIMA UM penbedoM — npu OTCyT-
cTBUM NGB0 NpoBnemMaTMyHOCTM MPOKNIAZKM TPAAMLIMOHHBIX HA3EMHbIX
TPaHCMOPTHbIX KOMMYHWKaLMIA MeXay MecTamu [o6bl4M NONesHbIX 1CKo-
naembiX W TPaHCMOPTHBLIMU y3Namu, a Takke NPeLnpusaTUsSMU No nepe-
paboTke 106bIBAEMOrO ChIpbsi U T.A.

Mpn 3TOM B Ka4eCTBe NEPCMEKTUBHLIX OTPACRei MCNONb30BaHUA
TEXHOMOMMW MOTYT BbICTYNaTb PSS MHbIX HanpaBneHwi (Mopckue nepe-
BO3KM W T. A.) B pasnuyHbix pernoHax mupa. OLeHKa YpOBHSI MUPOBOMO
COLManbHO-3KOHOMUYECKOTO  PasBUTUSt U TEXHOMOTMYECKUX TEHAEHLNN
[alT OCHOBAHUSI CYMTaTh, YTO B HACTOsILiEe BPEMS UMEOTCS MPeano-
CbINKW ANS CTPOMTENBCTBA TPAHCTOPTHO-UHAPACTPYKTYPHbLIX KOMMIEK-
coB UST BO BCEM MVPE B LIENOM.

Mpu aTOM, paccmaTpuBasi NuLb TPAHCMOPTHYK cdepy, peLleHus
uST no3BONAKT peLlaTb Takne CROXHbIE Hay4HO-TEXHUYeCkue npobne-
Mbl, KaK:

— NepeBo3ka MaccaxnpoB W rPY30B HA TEPPUTOPUSX C NOBbILLEHHbI-
MW 3KOMorn4eckumn TpeboBaHUsMM, B MECTHOCTSIX pa3feneHHsIMIN BOL-
HbIMM W WHbIMM  NPEnsTCTBUAMK, CO  CMOXHBIMM  MPUPOSHO-
KIMMaTUYECKMI YCTIOBUSIMMU;

SKoHoMUKa
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— WHTErpauus TPaHCMOPTHBIX KOMMMEKCOB B KPYMHble MH(PaCTpyK-
TYpHbIE NPOEKTHI PETMNOHA;

— NOBbILLEHME CKOPOCTY [BIKEHNS;

— CHWXeHve Wyma, Bubpavum;

- noBblLLEHME Be30NacHOCTY ABIKEHUS;

— YBENWYeHKe NpoMyCKHOM CrocoBbHOCTY;

— COKpALLEHME 3aHATOCTU TEPPUTOPUI;

— aBTOMATM3aLMa yNpaBneHus;

— YMeHbLUEHVE BO3ENCTBUS TPAHCNOPTa Ha JKOMOTUHO (3arpsi3HeHns
aTtmoceepbl, N0YBbI, BOAI);

— CHIXeHWe pacxofa aHepruu (Tonnmeay;

— YMeHbLUEHNe PecypCOEMKOCTW TPAHCMOPTHLIX CPEACTB W KOH-
CTPYKUMIA 3CTakag v T. A.

lMocnepytoLee co3naHne 1 peanuaaums ykasaHHbIX MHHOBALMOHHbIX
PELUEHUI B Pa3nUYHbIX CTPaHaX, PErvoHax PeLLeHuid MO3BONNT pasBu-
BaTb MUPOBYIO HayKy M COLManbHO-9KOHOMUYECKYID COCTaBSIOLLYIO B
Lenom B noruke «MHaycTpus 4.0», OCHOBY KOTOPOM COCTABMSIET NHHOBA-
LiMOHHAs 3KOHOMMKA.

3aknioyeHue

CyluecTBylolWMe B HACTOSLLEE BPEMS KITAcCU4eckue BWAbl TPaHC-
nopTa ¥ oCyLecTBNAeMbIe UMK NEPEBO3KMA PY30B W NACCAXMPOB Mpak-
TUYECKM WUCYepnani CBOM BO3MOXHOCTM PasBUTUS, HaHOCAT BCE Borb-
wmit yiwepd MmpoBoit akocucteme, Brocdepe 1 YenoBEYECTBY B LIENOM,
W NOTOMY HYXOQIOTCA B WHHOBALMOHHBIX pelueHusx. B aTon cBssm
CTPYHHBIN TpaHcnopT FOHWLKOrO 1 BHEApSeMble Ha OCHOBE A@HHbIX TeX-
HOMOTMI PELUEHNs, KaK HUKOTAA paHee, aKTyarbHbl, 060CHOBaHbI W B
MOMHON Mepe roToBbI K MacLUTabHOMy BHELPEHMIO.

HecmoTps Ha To, UTo B Mupe cywecTsyeT 6onee 100 pa3nuuHbIx
BMAOB TpaHcnopTa, uST MO0 COBOKYMHOCTM KOHCTPYKTUBHBIX OCOOEH-
HOCTEl, NPenMyLLECTB 1 NEPCNeKTUB NPUMEHEHUS He MMeeT aHaro-
roB B CBOeit obnactu, cnocobeH yAOBMETBOPATb LUMPOKMIA CMEKTP
TPaAHCMOPTHLIX MOTPEOHOCTEA M B CKOPOM BPEMEHU MOXET ObiTb
BHEAPEH B €OVHYI MUPOBYK TPAHCMOPTHO-MHMPACTPYKTYPHYIO,
SHEPreTU4ECcKy'o 1 MH(OPMALMOHHYI0 CETb, KOTOPAsH MO3BOSMUT BbINTY
Ha Ka4eCTBEHHO HOBbIN 3Tan TEXHOMOTMYECKOro pa3BUTUS YenoBeye-
ctea. Takum obpasom, uST cnocobeH MoAepHU3MPOBaTb PbIHOK
TPaHCNOPTHBIX YCIYT W MUPOBYK TPaHCMOPTHYK CUCTEMY B LIENIOM.
Mpn 3TOM BHEApEHWe TPaHCMOPTHO-MHMPACTPYKTYPHBIX PELLEHNI
uST KaK anbTepHaTWBbI TPaAMLWNOHHBIM TPAHCMOPTHbIM CUCTEMaM
CMNocobHO MOCNYyXMTb [paiBEpPOM WHHOBALMOHHOTO 1 COLManbHO-
9KOHOMUYECKOrO Pa3BMTMS CUCTEMbI Ha MOOOM M3 e€ ypoBHEN (MUK-
po-, MaKpo-, Me30-).
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