o
@)
LI
I
—

A

@[K 504:656.001.76

BOTNPOCHI TEGP

«DKOJIOrM4eCKUm nmnepaTtume»
U UHHOBALMOHHOE pa3BuUTUe
TpaHcnopTa

Anactacus UBMAMKOBA
Anastasia V. IZMAIKOVA

Amutpuin MAYEPET
Dmitry A. MACHERET

«Ecological Imperative» and Innovative
Development of Transport

(TekcT cTtatbu Ha aH. 3. — English text of the
article — p. 27)

B cTaTtbe paccMoTpeHa ogHa U3 KJTI04YeBbIX
XapaKTepucTUK HOBOW MPOMbILLII€ HHOM
PEeBOJIIOLMUN — MOBbILLUEHNE 3KOJIOMMYHOCTU
NMPoOn3BOACTBA UITN «3KOJIOrN4eCKuii
nmnepatTus». CpopmupoBaHbl
HanpasJieHUs NOBbILLUEHUS 3KOJIOrMYHOCTHU
B TPaHCIMOPTHOM OTPac/n, NPOBeAEH aHaIN3
psiaa nzobpereHnii (MHHOBaLMOHHbIX
npeAsioXeHuii), crnoco6CTBYOLLNX
peanunsaunm 3KoJI0rM4ecKoro umrnepaTnea.
Ha ocHoBe aHanunsa npencraBneHa
mMaTpuyHas knaccugukayms nog00HbIX
MHHOBaLi, 3Ha4UMbIX 4J1 TPaHcnopra,
npexxae BCero — XXes1e3HO40PO0XXHOrO.
CAaenaHbl BbIBOAbI OTHOCUTEJIbHO

3apgay4 [oJIroCPOYHOro pa3BuTus
JKesie3HO[4O0POXXKHOro TpaHcrnoprTa

C LjeJ1bI0 MOBbILLUEeHUSI €ro 3KOJIOrMYHOCTH,
afeKkBaTHOW peakuumn Ha rsinobasbHble
BbI30BbI 6yAyLyero.

Kno4eBble cioBa: Xene3HoA0POXHbI
TPaHCMOPT, 9KOJOrNYECKUI nMnepaTus,
WHHOBAaLMOHHOe pa3Butue, SKOHOMUYECKNI
pPOCT, 9HEProaPeKTUBHOCTL, BUOHMKA.
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Kaghedpoii «IDkoHomuka cmpoumenvHo2o busHeca

u ynpaenerue coocmeennocmoto» Mockosckoeo
20Cy0apcmeeHH020 yHusepcumema nymeti coooujeHus
(MHUT), Mocksa, Poccus.

H3zmaiikoea Anacmacus Baarepvesna — maaouiuii
Hayunviii compyonui O6seduHénH020 yuéHo2o cosema
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OSIBJIEHUE KEJIE3HbIX NOPOT CTal0

OJTHUM U3 Pe3yJIbTaTOB MPOMBILIIEH-

HoOM peBosouuM Havyasa XIX Beka,
OTKPBIBIIEN HOBYIO 3TTOXY B 2dKOHOMUYECKOUN
MCTOPUM YEJIOBEUECTBA — BIOXY COBPEMEH-
HOTO 9KOHOMUYECKOTO pocTta. Bcé nanbHeii-
111ee, MOYTU JABYXBEKOBOE, Pa3BUTUE XKEJIE3-
HOJIOPOXHOM OTPACJIU ITPOMCXOANIIO B TECHOMN
B3aMMOCBSI3U C ITOCENYIOIIMMU MTPOMBIIILIEH-
HBIMM PEBOJIIOLIMSIMU, KOTOPBIE MO-Pa3HOMY
KJ1aCCU(UIIUPYIOTCST Pa3TMIHBIMU MCCIIEIO-
BaTeJISIMU, HO TIpU JII000M KitaccupuKaIinm
OYEBUJHO KaK WX BO3JAEUCTBUE HA pa3BUTHE
JKeJIE3HBIX JOPOT, TaK M TO, YTO 3TO Pa3BUTHE,
B CBOIO O4epe/ib, CITOCOOCTBOBAJIO Pa3BEPThI-
BaHUIO KaXI0W O4EPEIHON TTPOMBILIIEHHON
PEBOTIOIINY ¥ (DOPMUPOBAHUIO ITPEATIOCHIIOK
K HOBOVA [1].

TToaTOoMYy, TPOrHO3UPYsT NIEPCIIEKTUBBI Ke-
JIE3HOIOPOXKHOM OTPaC/v U TPaHCIIOpTa BOOO-
111e, CTPEMSICh YK€ ceifuac MoAroTOBUTh BO3-
MOXKHbIE€ OTBETbI Ha BEPOSITHBIE OYIyll€E BbI-
30Bbl, HAIO OYEHb YYTKO OTCJEXKUBATh HOBbIE
TEHJEHLUMU B 9KOHOMUYECKOM Pa3BUTUH,
YTOOBI HE YITYCTUTb HAyajo OYepeaHOM Mpo-
MBILLJIEHHOM PEBOJIIOLIMU, KOTOPast, 0€3yCI0B-
HO, MOPOJAMUT KaK HOBbIe TpeOOBaHMUSI, TaK
U HOBbIE€ BO3MOXHOCTHU IJIl TPAHCIIOPTA.
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TTo Muenuto ITutepa Mapiua, ©3BECTHOTO
OpUTAHCKOTO CIEIMAIMCTa, HOBas, TIsITasi 10
€ro Ki1accu(UKaIvu, IpOMBIIIIIEHHAs PEBOJTIO-
111 pa3BopaurBaeTcs yxe ceituac. OHa «Hava-
Jtack 0koJ10 2005 rona v MpoUTUTCSI TPUMEPHO
1o 2040 roga, HO BO3MOXKHO, YTO B IOJIHOM
Mepe e€ 3 HEeKT CMOXKET MPOSBUTHCS JIMIIb
K KOHIIy cTojieTus» [2, ¢. 363].

OjHa U3 KITIOYEBbIX XapaKTePUCTUK HOBOM
IIPOMBIIIJIEHHOUW PEeBOIOIIMN, Ha KOTOPOM
Hajio c(POKycrpoBaTh BHUMaHKE — ITOBBIIIICHIE
9KOJIOTUYHOCTH ITPOM3BOICTBA, I, TIO TEPMU-
HoJIorMM Mapiia, «3KOJOTMYeCKUil uMriepa-
TiB». CienyeT OTMETUTh HEOOXOIMMOCTD
B3BEIIEHHOTO M OCTOPOXHOTO OTHOIICHMS
K DKOJIOTUYECKOMY aclekTy passutus. [1pu
BCEil OYEBUIHON BasKHOCTU IKOJIOTMUECKUX
MPo0JIeM MHOTHE SKOHOMMCTBI BHICKA3bIBAIOT
CKETITUYECKOE OTHOIIEHNE K «allOKAIATITYE-
CKMM» 3aKJIIOUEHUSIM Psifia SKCTIEPTOB-IKOJIO-
TOB O TIOCJIE/ICTBUSIX BIIMSTHUST TIPOMBIIIITIEHHO-
ro MpoM3BOACTBA HA OKpYKalollyto cpeny |3,
C. 526—556] wiu naxe Jar0T HEraTUBHbIE OLIEH-
K1 HEKOTOPBIM JCUCTBUSIM B 3aIIIUTY OKPYXa-
oLLeit cpenpl [4, c. 286].

IIpencraisiercs, YTo HanboOJIee B3BELICH-
HBIM C 9KOHOMUWYECKOI TOUKH 3pEHMSI SIBJISIET-
cs monxon Aunaka Jlana, monkperieHHbIH
TTO3UIIMEN psijia BUIHBIX CTIEIIMATMCTOB, COTJIac-
HO KOTOPOMY «3KOJIOTMUeCcKasi S)KOHOMUKa» B €€
MPaBWJILHOM MOHUMaHWUW CBOJUTCS K TIPUMeE-
HEHWIO aHaJin3a COOTHOIIEHUS M3AepXKeK
W pe3yJITaTOB Ha OCHOBE TIPUHITUIIOB 9KOHO-
MuKu 61arococtosiHus |3, c. 381].

T1. Mapiu npu pacCMOTPEHUHU IKOJIOrhYe-
CKHX aCIEKTOB HOBOI MPOMBIIIJIEHHOW PEBO-
JIIOIIMU, XOTS ¥ He JAeKJIapupyeT MOJ0OHBIX
TEOPETUYECKUX TIOJXOOB, TAKXKE YBS3bIBACT
3KOJIOTMYHOCTh M 5KOHOMUYHOCTB. U, coOTBeT-
CTBEHHO, He IMPOTUBOIIOCTABJISIET COXpaHEHNE
OKpY3KaloIllel Cpelbl 5KOHOMUIECKOMY POCTY,
a TIOKa3bIBaeT BOZMOXKHOCTH peaTu3aliiy 1 TO-
ro, u apyroro. [lo ero MHEHUIO, JIJIST HOBOM
TPOMBIIIIJICHHOW PEBOJTIOIIMM OYIyT XapaKTep-
HBI «9KOHOMHOE PACTIOPSKEHUE pecypcami
¥ MMHMMM3ALST BO3NECWCTBYST HA OKPY3KAIOIITYIO
cpeny... D10 OyAeT MUpP, B KOTOPOM POCT IKOHO-
MWKH OYIET TTPOIOJDKATHCS, HO TIPU 3TOM TTPO-
WM3BOJICTBO BIIEPBBIE B UCTOPUU CTAHET CHUKATh
BO3/IEUMCTBUE HA OKPYXKAIOIIYIO CPETY BMECTO
YBEJMYEHUS 3TOTO BO3AEUCTBUS» 2, c. 211].

JlocTDKeHME TaKWX 1IeJIei BUUTCS 3a CUET
COYETaHUsI Pa3HbIX TEMAaTUYECKMX HaIlpaBiie-
HUI:
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— CHWXKEHMS SHEPronoTpedeHNs U BOIO-
MOTpedIeHNs], PEX/IE BCEro — 3a CYET COBEp-
1LIEHCTBOBAHUSI KOHCTPYKLWI MOTPeOISTIONINX
YCTPOWACTB;

— CHMXKEHMSI DKOJOTMUYEeCKO Harpysku
OJaromapsi MPUMEHEHUIO BbICOKOIIPOUYHBIX
M3HOCOCTOMKUX MaTE€PUAJIOB;

— JIMKBUIALIMU HEHYXKHBIX TPOU3BOJICTBEH-
HBIX 3TAIlOB U CBSI3aHHBIX C HUMM BPEIHBIX
BBIOPOCOB U APYTMX BUIOB 9KOJIOTHUYECKOTO
BO3JEUCTBUSI;

— TepepaboTKU BTOPUYHOTO ChIPbsl, UTO
pelaeT cpasy IBe MpoOJeMbl: JIUKBUIUPYET
CBaJIKU OTXOJIOB M CHUXKAET 00bEMBbI KCITONIb30-
BaHUSI MMEPBUYHBIX PECYpCOB (MOJIE3HBIX UCKO-
MaeMbIX).

TlocnenHee HanpaBieHUe HauOoJee MOJTHO
MOXET OBbITh PEATU30BaHO B PAMKAX «9KOHOMU-
KM 3aMKHYTOTO IIMKJa», TPeaIToiararoniei
«HETIpePbIBHBIN LUK MepepadoTKu MaTepua-
JIOB, COEIMHSTIONIMIA CTapyI0 X HOBYIO MPOIYK-
mvo» [2, ¢. 224—225]. brnaromapst 3ToMy BO3-
MOXHO COYETAHUE SKOJIOTUYHOCTHU U MPUObLTb-
HocTu npousBoacTBa. «Eciu <...> noOuThcs
9 GEeKTUBHOI pabOThI MOAOOHON 3aMKHYTOM
CHUCTEMBI 000pOTa MaTEPUANIOB, TO UCXOIHbIE
MaTepuaJibl B TAKOW CUCTEME, IO OTPENIEIEHUIO,
JTIOOBIBAIOTCS JIETKO U BechbMa AietiieBo. biarona-
s HU3KUM 3aTpaTaM KOMITAHWU, paboTarolye
M0 TaKOMY MPUHIIUITY, MOTYT ITOCTaBUTbH cebe
3a1ayeit JOCTUKEHNE 0oJiee BBICOKMX MOKa3a-
TeJleil MPUOBLIN MO CPAaBHEHUIO CO CBOUMU
KOHKYpeHTaMHU...» [2, ¢. 225]. Takum obpazom,
TOBOpS 00 «3KOJIOTUYECKOM UMIICpaTUBE»,
Mapii He mpuberaeT K pacXokemy Te3UCY «€CTh
BEeILU MOBaXKHee MPUOBbLIN U KOHKYPEHLIUW»,
aTI0Ka3bIBaeT, B TOM YMCJIE U Ha Psifie TPUMEPOB,
KaK 3KOJOTMYHOCTh MPOAYKIIUMU MOBBIIIAET
3(bHEKTUBHOCTh U KOHKYPEHTOCIIOCOOHOCTh
TPOU3BOIUTEIA.

BiusiHue «3K0JI0rM4eckoro uMmnepaTuBas»
Ha XeJIe3HOIOPOXKHBII TPAHCTOPT MOXKHO pac-
CMaTpUBAaTh B Pa3HBIX aCMEeKTax.

Bo-niepBbIX, CHIXKeHUE TOTPeOIeHMS UICKO-
MaeMbIX ICTOYHUKOB ChIPbsI JIJ151 IPOM3BOJICTBA
9HEPTrUU U MaTEPUAIOB COKPATUT (110 KpaitHel
Mepe, OTHOCUTEIbHO 0OBEMOB MPOMBILIIEHHO-
ro npousBoactsa U BBII, a, Bo3aMoxHO, 1 ad-
COJIIOTHO) JOOBIYY U, CJIEN0OBATEIBHO, TIEPEBO3-
KM TIOJIE3HBIX MCKOIMAEMbIX. YUUTBIBaAs, UTO
JIaHHbIE TPy3bl JOMUHUPYIOT B CTPYKTYpE Ke-
JIE3HOIOPOXKHBIX IEPEBO30K, 3TO OKAXKET CYIIIE-
CTBEHHOE HEraTUBHOE BJIUSIHIE HA X OObEMBbI.
VYBenuueHue nepeBo30K BTOPCHIPhS, cKopee

Mauepet [1. A., UamankoBa A. B. «Dkonormieckuii UMnepaTmMe» M NHHOBaLIMOHHOE Pa3BUTUE TPaHCcNopTa
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BCETO, HE KOMITEHCHPYET CHYDKEHUS TIEPEBO30K
TTOJIE3HBIX McKomaeMbIx. Ho 1 1ist pocra riepe-
BO30K BTOPCBIPbS 3KeJIe3HOMOPOXKHUKU TOJKHBI
TIPEATNPUHSTH CIIEIINATbHBIE MEPHI — B OTJINYME
OT TPAHCITOPTUPOBKU YIJISI ¥ PYIBI 3TOT CEKTOP
PpbIHKA OyaieT 0osiee KOHKYPeHTHBIM. OUeBUITHO,
TTOHAIO0SITCS KaK HOBbIE TUITHl BATOHOB, TaK
1 HOBAsI JIOTICTUKA TOCTaBKY I'PY30B.

B e1ie Oombliieii crerneHu, yeM oo1me o0b-
€MBI TIEPEBO30K, UBMEHUTCS MX pacTipeieieHre
10 HarpapjaeHusIM. [Py30TIOTOKM M3 MeCT J0-
OBIUM TOJIE3HBIX MCKOTIAEMBIX K MECTaM WX
repepadoTKU WIK TIOpTaM OyIyT YaCTUIHO 3a-
MEIIEeHbI TPY30TIOTOKAMHU M3 MECT KOHIIEHTpa-
LIMU BTOPCHIPbSI K MECTAM €TO TepepadboTKMU.
Takoe niepepacrpeesieHre Hano OyaeT YUUThI-
BaTh TP TJIAHUPOBAHUU Pa3BUTHUS WHbpa-
CTPYKTYPBI 1 TSITOBOTO 00ECTIEUSHHMS TIEPEBO30K.
Kpome Toro, rpy30moToKu BTOPCHIPBST OYJIET,
BEPOSITHO, TPYIHEE MapIIPyTU3UPOBATh, YeM
TPY30TIOTOKM ITOJIE3HBIX UCKOTIAeMBbIX, 0COOEH-
HO 9TO KacaeTcst OTITPABUTETLCKOM MapILIpyTH-
3aiuu. COOTBETCTBEHHO CJIOXXHee OyieT odec-
TeYNBaTh BHICOKME Beca IMOe3I0B, CHIXKast Ha
3TOI OCHOBE CE0ECTOMMOCTH TIEPEBO30K.

KoneuHo, Bce aT1 U3MEHEHUsI — JEJI0 Tep-
CIIEKTUBBI, IPUYEM, HAaBepHOE, HE OYEHb OJT13-
KOIf — TIOKa «9KOHOMHMKA 3aMKHYTOTO ITUKJIa»
HaxXOJMTCST Ha HAYaJTbHOM CTaIu U € BIUSTHIE
Ha 00BEMBI U CTPYKTYPY KeJIe3HOTOPOXKHBIX
TIePEeBO30K MPOSIBUTCS He cKopo. TeM He MeHee
HAYMHATh TOTOBUTHCS K 3TUM U3MEHEHUSIM,
XOTsI ObI KOHIIETITYaTbHO, HA/IO yXe CEeTOMIHSI.
Henb3s ynonooasthest «II0XuM 5KOHOMUCTaAM»
(o BeipaxkeHuto I XaznuTra), 1erKOMBICIIEHHO
MpeHeOperaroIM IePCIEKTUBON [6, ¢. 19].

Bo-BTOpbIX, MOBBIIIEHUE TPpeOOBAHUM
K 9KOJIOTMYHOCTH TJIO0AJTbHBIX LIETIOUYEK CO3/1a-
HMSI CTOMMOCTH MOXKET CITOCOOCTBOBATH Tepe-
XO[y YaCTH TPY30TIOTOKOB C MEHEe IKOJIOTHY-
HBIX aBTOMOOWJILHOTO ¥ BOJHOTO TPaHCIOPTa
Ha XeJe3Hble qoporu. Tak, eBporieiickas mpo-
rpamma «Shift2Rail», craBsimas a1y 11e1b, BO
MHOTOM OCHOBBIBA€TCSI UMEHHO Ha 9KOJIOTHYe-
CKOW MoTMBaIMU. A, HarpuMmep, B SAmonun
PEIIaloNIM apTYMEHTOM B TI0JTh3Y YaCTUYHOTO
3aMeIleHs] MOPCKOTO TpaduKa XeJIe3HOI0-
POXHO¥M MEepeBO3KOW Ha OTHOU 13 KOPPECTIOH-
JIEHIUH CTaJIo CHIDKEHUE BPETHBIX BLIOPOCOB.

OnHako Ha/lo IPUHUMATh BO BHUMaHUE, 4TO
OITHMMU 3KOJIOTUUECKUMU TIPEUMYIIIECTBAMU,
6e3 2(hhEeKTUBHOTO COUYETAHMSI LIEHBI M KAUeCT-
Ba TIEPEBO3KMN, KOHKYPEHTOCIIOCOOHOCTD JKe-
JIE3HBIX JIOPOT 00eCTIeunTh Heb3s1. J1a v apyrue

3HAYUTEJIbHO MOBBLICUTDL €I0 MPOYHOCTD, I0JICKa3aHa CBOMCTBAMU naHuMpei/i MOJLITIOCKOB.

Y ATIOMUHUHN — TaKOU K€ J'lél'K]/lM, Kak aJTllOMUHUU, METaJLJI, HO B ABaALIATh

MHHOBALIMOHHBIN MaTepHUasl Ha OCHOBE JIPEBECHbBIX BOJIOKOH, HAILIEAIINI CBOE IPUMEHEHUE
B [IPOU3BOJCTBE OKOH U COJTHEUHbIX [aHeNeil B KAauecTBe 6oJiee neleBoit AJIBTCPHATUBBI

TPAAMIIMOHHOMY KPEMHUEBOMY CTEKITY.
Heo6blo1eecst CTeKJI0 — HOBasI TEXHOJIOTMSI 00pabOTKK cTekIia, 6Jaroaapsi KOTOpOii yaanoch

BaHaauesble 6atapen — criocobHble paboTaTh MPAKTUIECKH BEUHO.
JlepeBSIHHOE CTEKIIO — KPETTKHIf, ACIIEBbIii, BO30GHOBIISIEMbIil 1 OYEHD TOJATIMBbIIT

Hert maHHBIX B UCTIOIB30BaHHOM BHGOPKC.

CBepXIPOYHBI
ST Pa3 MpOYHee.

— HOBBIIf MeTOZL

TIPOM3BOACTBA METAITTMYECKUX AETAJIEN CAMOJIETOB C IMTOMOIIBIO

TPEXMEPHOU MeyaTu, K()TOprﬁ TIO3BOJIUT KOHOMUTH TOTLJIUBO,

MaTepuasibl U IPYrHe PECypPChl.

3D-npuHTEpe — MPOTOTUIT MAIOrabapUTHOTO 2JIEKTPUIECKOTO
aBTOM06]/lJ'I$I, MPaKTUYECKH BECH Ky30B KOTOPOro 1 OoJtbIast

YacThb APYyTrux JieTaneit ObUTH M3TOTOBJICHBI TIpU MTOMOLLIHA TTPO-
MBIIJIEHHOIO TPEXMEPHOTO IPUHTEPA, CIIOCOOHOTO TeyaTaTh

StreetScooter C16 — 2J1eKTPOMOOKIIb, M3TOTOBJIEHHBIIT Ha
HECKOJIbKMMMU pasIMYHbIMU MaTepruajaMu.
Her naHHBIX B MCITIOJIb30BaHHOM BBIOOPKE

CamoJieThsl ¢ HaneyaTaHHBIMU 3D-metansamu

3ailH-XaMeJeOH CBEPXCKOPOCTHBIX MOE3/10B, KOTOPbIe OYIyT
2Karmlleu cpeae.

CIMBATHCSA C OKPYXAIOILEit MECTHOCTBIO, 00ECTIEYnBasi FADMOHHIO

TPAHCIOPTA U MPUPOJAHON CPe/Ibl.

BaroHOMOeUHBIii KOMIUIEKC ¢ IPUMEHEHUEM MOIOLIETO CPEICTBA
«O-BUC» — skonornuecku 6e3omnacHas, pecypcocbeperaonias Tex-
HOJIOTHsI OTMBIBKU KOTJIOB JKeJIE3HOTOPOKHBIX LIMCTEPH, 0COOEHHO-
TToesna-HeBUANMKM: HOY-Xay sITTOHCKOM KeJIe3HOM 10pOru — HO-
TeXHOOTYS CO3MAHNUS «KUBBIX> ABTOMOOMIElH — U3 GUOTOTUIECKUX
MaTepuaaoB, KOTOPbIE MOTYT U3MEHSTHCS U aIalTUPOBATHCSI K OKPY-

rasa ¥ OTMbIBKAa BHYTPEHHEH IMTOBEPXHOCTHU KOTJIA.

BbIii 11

BCHHBIX 3TAroB | CTbIO KOTOPOU ABJISIIOTCS OAHOBPEMEHHAsA Aera3alus OT OCTaTOYHOTO

JlukBupauus
HEHYXKHbBIX
TIPOU3BOACT-
Buonnka
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BHIBI TPAHCIIOPTA aKTUBHO PabOTAOT HAJI I10-
BBIIIICHMEM SKOJIOTMYHOCTH B paMKaxX KOHIICTI-
1IN «3€JICHOTO» TPAHCITOPTA U Pa3BUTHS TEX-
HOJIOTHIA «3¢JICHOI» JIOTUCTUKH, aKTyaJIbBHOCTh
1 BOCTpEeOOBAaHHOCTH KOTOPOI ITOKAa3aHa B pa-
oore [7].

KoHtiemnimio «3eJeHOoro» TpaHCIopTa He-
00XOIMMO YBS3aTh C OOLIUM «9KOJIOTUYECKUM
UMITepaTUBOM» HOBOW ITPOMBILIJICHHOI pe-
BOJTIOLIMM TAKMM 00pa30M, YTOOBI COBMECTUTh
BBICOKYIO 9KOJIOTMIHOCTH 1 3P (PEKTUBHOCTD.

B Hacros1Iee BpeMsI B paMKax ITOBBITIICHUS
9KOJIOTMYHOCTH XKEeJIE3HOAOPOXKHOTO TPaHC-
ITopTa aKIIEeHT IeIaeTCs Ha CHUKCHUN BpeI-
HBIX BBIOPOCOB, IIIyMa M YIEIBHOTO SHEPTO-
notpedaeHus. [locnenHee («3Heproaddex-
TUBHOCTb» ) TIOJTHOCTBIO COUYETAETCS C 3a1aUeit
ITOBBIIIIEHUST SKOHOMIYIECKOM 3 (EeKTUBHO-
CTH.

[ToBTOpHOE MCTIOBb30BAaHKE UJTU YTUJTN 32~
LIVIST MaTEePUAJIOB Ha XeJIe3HBIX JOPOoTraxX TAKKe
TPagULIMOHHO TIPUMEHSIOTCS (M BCeraa pac-
CMAaTpHUBAJIMCh MMEHHO KaK MepPbI IT0 COKpa-
IIEHWIO 3aTpaT, a He ¢ MO3UIUI CHUKCHUS
9KOJIOTMYECKOI HArpy3K1), OHAKO peasin3a-
LIUST B OTPACIM KOHILECMINU «3KOHOMUKH
3aMKHYTOro LMKJIa» — Aejo oynyuiero. Kak
ITOKA3bIBAIOT IIPUMEPHI U3 APYTUX OTpacicit,
IIJIST 9TOTO MOXKET IMOTPeOOBATHCS YMEHBIIIE-
HHE KOJIMYECTBA BUIOB MaTepHUAaIOB, UCITOJIb-
3YeMBIX JIJIsI M3TOTOBJICHUS KEJIE3HOTOPOXK-
HBIX TEXHUYCCKNX CPEACTB M KOHCTPYKIIWIA
(4TOOBI YIPOCTUTH UX MEPEPAOOTKY).

CrnenyeT yIIOMSIHYTh, YTO KOHIICIIIIUS
SKOHOMUKM 3aMKHYTOTO IIUKJIA TIPETycMaTpu-
BaeT TaKKe «HEOOXOAMMOCTh pEeMOHTA U TIe-
perpoaaxu Belleil, KOTOphIe TTepecTain co-
OTBETCTBOBATh TPEOOBAHMUSAM IT€pBOHAYATD-
HBIX BJageablen» [2, c. 225].

C 5Toll TOUKH 3pEHUS B YKa3aHHYIO KOH-
Lemnuuio (naxe 0e3 BCSIKOW Mepenpoaaku)
XOPOIIIO BITMCHIBAETCS KAITUTAIBHEIN pEMOHT
TEXHUYECKHNX CPEICTB C MPOJICHHEM CpoKa
HX CIIY>KOBI, B IIPOBEICHUH KOTOPOTO Ha 3Ke-
JIE3HOJOPOKHOM TPAaHCIIOPTE HAKOTUIEH
Oouib1110i1 onbIT. (Be3ycioBHO, ero peanu3anust
He JOJIKHA ITPOTUBOPEUYUTH TPeOOBAHUSIM
3¢ (HeKTUBHOCTU U OE30MTACHOCTU MEPEBO30K).

[ToBbIlIeHNE KOJOTMYHOCTH KeJIE3HOIO-
POKHOTO TPAHCITOPTA TPEOYET TAKKE ITPUMEHE-
HUST 3KOJIOTUIHBIX MaTepUAlIOB U MaTCpPHAaJIOB
C TIOBBIIIICHHOM IPOYHOCTHIO Y MU3HOCOCTOIKO-
CThI0. BBITTOJTHEHNE 3TOTO YCIIOBUST TIO3BOJISIET
CHIKATh 3aTpaThl 3a KU3HEHHBIN 1IMKJI COOT-
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BETCTBYIOIIUX TEXHUUYECKUX CPEICTB UIU
YCTPOWCTB.

J71s OLleHKU MepCHeKTUB U HaIlpaBJIeHU
peanu3alun «9KOJOTMYECKOTO UMIIepaTUBa»
B c(hepe TpaHcopTa MPOBEIECH aHAIU3 psia
n300peTeHUil (MHHOBALIMOHHBIX MPEIIoXe-
HUIT) TI0 JAaHHBIM UCTOYHUKOB [8—43]. OHu
K1accuUIIUPOBAHBI O CJAEAYIOIIUM HalpaB-
JICHUSIM:

— CHUKEHUE SHEPronoTpedaeHUs U BOIO-
MOTpeOJIeHUS

— cokpaiueHue Briopocos CO,, B ToM
YHCJIe HA OCHOBE Pa3BUTHS BO30OHOBISIEMOM
9HEPreTUKHU (MCIOIb30BaHUE BETPOBOIA, COJI-
HEYHO, pa3JIMYHbIX BUAOB TUAPOIHEPIETUKU
uIp.);

— MIPUMEHEHUE BEICOKOTTPOYHBIX U3HOCO-
CTOMKMX 3D (HEKTUBHBIX MATEPUAJIOB;

— JIMKBUIAIUS HEHYXHBIX MPOU3BOICT-
BEHHBIX 9TaIOB;

— OuoHMKa (MpUKJIaaHas HayKa O IpuMe-
HEHWU B TEXHUYECKUX YCTPOMCTBAX U CUCTE-
Max MPUHIIMIIOB OpraHu3aluu, CBOWCTB,
GYHKUUN U CTPYKTYP KUBOW IPUPOJIBI).

Kpowme Toro, B nepcneKTrBe MOBBIILIEHHOE
BHUMAaHUE JOJKHO OBITh YAEJIEHO MHHOBAIIU-
sIM, 00eCIeYUBaIOIINM ITepepaboTKy BTOPUY-
HOTO ChIPbS U PEATTU3YIOIINM Ha TPAHCIIOPTE
MPUHLMITBI 0€30TXOJHON SKOHOMUKHU 3aM-
KHYTOTO LIMKJIA.

C TOUKM 3peHUs TPUMEHEHUS STUX UHHO-
BaUMi Ha TpaHcnopTe (¢ HOKycupoBaHUEM
BHUMAaHUS Ha XEJe3HbIX T0pOrax) Wi Ux
BJIUSTHUSI HA TPAHCTIOPTHYIO c(hepy, OHU KJTac-
CcUULIMPOBAHBI IO TPEM KaTETOPUSIM:

— UHHOBALIMU, PEaIU3yeMbI€ Ha XXeJIe3HO-
JIOPOXKHOM TPaHCIOPTE, a TakKe Ha APYrux
BUAAX TPaHCIIOPTa, MO3BOJsIIONIME obecme-
YUTh CUHEPTUIO C PA3BUTUEM KEJIE3HBIX H0-
por;

— WHHOBAlIUU, peaqu3yeMble Ha APYTUX
BUJAaX TPAHCIIOPTa, KOTOPbIE MOTYT AaThb UM
KOHKYPEHTHbIE MPEUMYIIIECTBA Ha PbIHKE
MepeBO30K;

— WHHOBAIIUM B MHBIX, HETPAHCTIOPTHBIX,
oTpaciisix, abCopOUPOBaHUE KOTOPBIX KeJIe3-
HOJOPOXHBIM U IPYTUMU BUIAMU TPAHCTIOPTA
OTKPBIBAET HOBbIE BO3MOXHOCTHU MO MOBbIILIE-
HUI0 (b GEKTUBHOCTU ESITEIbHOCTU TPaHC-
TMOPTHBIX KOMITAHUM.

(Takast rpynmnupoBKa sBJseTcs Moaudu-
Kaluei kiaccudukauyuu MHHOBALWM, 3HAUK -
MBIX JUISI KEJI€3HOIOPOKHOTO TpaHCIOPTa,
MpeUIOKeHHOM B padore [44]).
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TTonyunBniasicss MaTpuaIHast Kjlaccuprka-
s MTHHOBAILINIA, COOTBETCTBYIOIINX «3KOJIO-
TUYECKOMY MMITepaTUBY» M 3HAUMMBIX IIJISI
TPAHCTIOPTA, TPEXKIE BCETO — KEIE3HOTOPOXK -
HOro, MoKa3zaHa B Tabsuie 1.

Ha ocHOBe mpoBeneHHOro aHaan3a u30-
OpeTeHu i (MHHOBALIMOHHBIX MTPEIIOXKEHNIA),
copMUPOBAHHBIX B paMKaX 9KOJIOTMUECKOMU
THapaguTMBbl M 3HAYUMBIX JIJIST TOJTOCPOYHOTO
pPa3BUTHUS TPAHCIIOPTa, MOXKHO CHEIaTh PSII
CYIIIECTBEHHBIX BHIBOJOB.

W3 naTu BeIIeIEHHBIX HaMpaBlIeHU pea-
JIN3ALUY SKOJIOTUIECKOI ITapaguTrMbl Haunbo-
Jiee aKTUBHO pa3BUBAcTCS HallpaBJeHUE,
CBA3aHHOE CO CHMXeHHeM BrIOpocos CO,
U UCTIOJIb30BaHNEM BO30OHOBIISIEMOI HEP-
reTuku. [1pu a3TOM GosiblIasg 4acTh U300peTe-
HUI 1 THHOBALIMI KaK 10 JaHHOMY HallpaB-
JICHU10, TaK W B I€JIOM OCYIIECTBISETCS
B HETPAHCITIOPTHBIX OTPpacisaX (UTO BIIOJTHE
€CTeCTBEHHO). J1J1s1 TOBBILLIEHUSI 9KOJIOTUYHO-
CTU XEJe3HOAOPOXHOIO0 U APYrUX BUAOB
TpaHcrnopTa TpebyeTcs 1ieaeBast abcopOLus,
a 3ateM — qud@y3us TaKUX UHHOBALIUHA.

Ha KoHKypHpYIOIINX C XKeJIe3HBIMU TIOPO-
raMy BUJAX TPaHCIIOPTa — aBTOMOOMJIEHOM
¥ aBUAIIMOHHOM — MMEETCS PSIIT IIEPCTICKTUB-
HBIX JIJIT BHEAPEHUST N300pEeTeHUI, KOTOPEIE
MOTYT AaTh UM KOHKYPEHTHEBIC IIPENUMYIIECT-
Ba B IJIaHE SKOJOTUYHOCTH. DTO TPeOyeT OT
JKeJIe3HOIOPOXKHUKOB alcKBATHOTO pearupo-
BaHMUSI.

BoIBIMHCTBO MHHOBAIIMIA, HETTOCPEACT-
BEHHO 3aTparvBaloOIINX 3KeJIe3HOMOPOKHBIIN
TPaHCIIOPT, CBA3aHO C MHHOBAIIMOHHBIMU
TPAHCIIOPTHBIMHA CHCTEMaMHM, UMCIOIIUMH
TMOTEHIINAJT JUTSI CHUHEPTUN C Pa3BUTHEM Ke-
JIE3HBIX IOPOT. J1J15T pean3aiiuy 3Toro MoTeH -
1Maja HyXHa lieJieHalpaBJieHHas: HaydHO-
TeXHUYECKast 1 SKOHOMUYECKasT TIOJIUTHUKA.

HeobOxonnma kaparHaaibHast aKTHBU3ALIMS
pa3paboToK B 00J1aCTU HOBBIX BbICOKOIIPOY-
HBIX U3HOCOCTOMKNX 3(PPEKTUBHBIX MAaTECPH -
aJIoB ISl KeJIE3HOAOPOXKHOTO TpaHCIOpTa
(a Takxe nuddy3un pazpaboToOK, UMEIOLINX-
Csl B MHBIX OTpacJjsiX) U B 00J1aCTU CO3JaHUs
HOBBIX TEXHOJIOTHI, COKpPAIIAIOIINX KOJIUIe-
CTBO TIPOM3BOICTBEHHBIX 3TAIIOB.

Cnenyet oOpaTUTh BHUMaHKE HA HEAOCTA-
TOYHYIO aKTUBHOCTB B chepe paguKaIbHBIX
WHHOBALIMI, CHIDKAIOIINX SHEPTOIoTpeoIe-
HUE U BOAOIIOTPeOIeHNE Ha KeIe3HOI0POXK -
HOM TpaHcIiopTe. B oTpaciam mpoucxoaut
MpeuMylIeCTBeHHO N1 dy3Usl paHee Co3IaH-
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HBIX UHHOBALIMI (TaKuX, KaK cuctema «DJib-
Opyc»), HO HY>KHbI M1 HOBbIE U300pETEHMUSI,
KOTOPbIE TTO3BOJIWJIM Obl TMHAMUYHO TTOBbI-
aTh 3HeProaMdOEKTUBHOCTD XeJIE3HbIX [10-
POT B CTPaTernyeCKOM MepCIeKTUBE.

TpeOyroT OOJIBIINX YCUINA U TOIAEPKKHU
WHHOBALIMUA B paMKax MoKa HEMPUBBIYHOTO
HaIpaBJICHUS «OMOHWKA», KOTOPhIE MOTYT
KacaTbCs He TOJIbKO UCMOJIb30BaHMUS CBOMCTB
KOHKPETHBIX OOBEKTOB XUBOW MPUPOJBI, HO
U1 MEXaHU3MOB B3aMMOJIEMICTBUS MEXIY HUMU,
TaKuX, HaIpuMep, Kak CUMOMO03, MOTYIIU I
CIY>)XUTh OCHOBOU rapMOHU3AallMM B3aUMO-
JEVCTBUS Pa3TIUYHBIX TPAHCIIOPTHBIX CUCTEM
U TEXHOJIOTUMA.
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«ECOLOGICAL IMPERATIVE» AND INNOVATIVE DEVELOPMENT OF TRANSPORT
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ABSTRACT

The article considers one of the key characteristics
of the new industrial revolution which is the increase
in environmental friendliness of production or the
«ecological imperative». Areas for improving
environmental friendlinessin the transport sector have
been identified, and a number of inventions (innovative
proposals) have been analyzed that contribute to the

implementation of the ecological imperative. On the
basis of the analysis, a matrix classification of
innovations is presented, representing innovations
significant for transport, primarily railway. Conclusions
are drawn regarding the long-term development of rail
transport in order to improve its environmental
friendliness, an adequate response to the global
challenges of the future.

Keywords: railway transport, ecological imperative, innovative development, economic growth, energy

efficiency, bionics.

Background. The appearance of railways became
one of the results of the industrial revolution of the
beginning of the 19" century, which opened a new era
in the economic history of mankind — the era of modern
economic growth. All the further, almost two-centuries
long, development of the railway industry occurred in
close relationship with subsequent industrial revolutions,
which are differently classified by different researchers,
but under any classification it is obvious that they had
impact on the development of railways and that this
development, in turn, contributed to the deployment of
each subsequent industrial revolution and the formation
of prerequisites for a new one [1].

Therefore, while forecasting the prospects of the
railway industry and transport in general, trying now to
prepare possible answers to probable future challenges,
it is necessary to very carefully monitor new trends in
economic development in order not to miss the start of
another industrial revolution that will certainly generate
both new requirements and new opportunities for
transport.

Objective. The objective of the authors is to
consider «ecological imperative» and innovative
development of transport.

Methods. The authors use general scientific
methods, comparative analysis, evaluation approach,
statistical analysis.

Results. According to Peter Marsh, a well-known
British specialist, the new, fifth according to his
classification, industrial revolution is unfolding now. It
«began around 2005 and will last until about 2040, but
itis possible that its full effect will only be manifested at
the end of the century» [2, p. 363].

One of the key characteristics of the new industrial
revolution, on which it is necessary to focus attention,
is the increase in the ecological compatibility of
production, or, in the terminology of Marsh, the
«ecological imperative». The need should be noted for
a balanced and careful attitude to the ecological aspect
of development. Regardless of the obvious importance
of environmental problems, many economists are
skeptical about the «apocalyptic» conclusions of a
number of environmental experts about the
consequences of industrial production on the
environment [3, p. 526-556] or even give negative
assessments to some actions in favour of protection of
the environment [4, p. 286].

From the economic point of view the approach of
Dipak Lala is the most balanced. It is reinforced by the
position of a number of prominent specialists, according
to which the «ecological economy» in its correct
interpretation boils down to the application of cost-
benefit analysis based on the principles of the welfare
economy [5, p. 381].

P. Marsh, while considering the environmental
aspects of the new industrial revolution, although he
does notdeclare such theoretical approaches, also links
environmental compatibility and economy. And,
accordingly, he does not oppose the preservation of the
environment to economic growth, but shows the
possibilities of realizing both. In his view, the new
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industrial revolution will be characterized by «economical
management of resources and minimization of the
impacton the environment ... This will be a world in which
the growth of the economy will continue, but production
for the first time in history will reduce the impact on the
environment instead of increasing this impact» [2,
p. 211].

Achievement of such goals is seen at the expense
of a combination of different thematic areas:

— reduction of energy consumption and water
consumption, primarily — by improving the design of
consuming devices;

— reducing the environmental load through the use
of high-strength wear-resistant materials;

—elimination of unnecessary production stages and
associated harmful emissions and other types of
environmental impact;

—recycling of secondary raw materials, which solves
two problems at once: eliminates waste dumps and
reduces the use of primary resources (minerals).

The latter direction can be most fully realized within
the framework of the «closed cycle economy», which
presupposes a «continuous cycle of processing materials
that connects old and new products» [2, p. 224-225].
Thanks to this, a combination of environmental friendliness
and profitability of production is possible. «If <...> the
effective operation of such a closed circulation of
materials has been achieved, then the source materials
in such a system, by definition, are extracted easily and
very cheaply. Due to low costs, companies working on
this principle can set themselves the task of achieving
higher profit rates than their competitors ...» [2, p. 225].
Thus, speaking of the «ecological imperative», Marsh
does not resort to the general thesis «there are more
important things than profits and competition», and
shows, including a number of examples, how the
ecological compatibility of the products increases the
efficiency and competitiveness of the producer.

The influence of the «ecological imperative» on rail
transport can be viewed in different aspects.

Firstly, the reduction in the consumption of fossil
sources of raw materials for the production of energy
and materials will reduce (at least, relative to the volume
of industrial production and GDP, and, possibly,
absolutely) extraction and, consequently, transportation
of fossil resources. Given that these goods dominate in
the structure of rail transportation, this will have a
significant negative impact on their volumes. Increased
transportation of recyclables, most likely, does not
compensate for the decline in transportation of fossil
resources. But even providing growth of transportation
of secondary raw materials, railway men must take
special measures. As unlike transportation of coal and
ore, this sector of the market will be more competitive.
Obviously, both new types of cars and new logistics of
cargo delivery will be needed.

To an even greater extent than the total traffic
volumes, their distribution by routes will change. Cargo
flows from places of extraction of minerals to places of
their processing or ports will be partially replaced by
cargo flows from places of concentration of recyclables
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to places of its processing. This redistribution will have
to be taken into account when planning the development
of infrastructure and traction of transportation. In
addition, the cargo flows of recyclables will probably be
more difficult to route than cargo flows of fossil
resources, especially for sender routing. Accordingly,
it will be more difficult to ensure the high weights of
trains, thereby reducing the cost of transportation.

Of course, all these changes are a matter of
perspective, and probably not very close — while the
«closed cycle economy» is at an early stage and its
impact on the volumes and structure of rail
transportation will not be manifested very soon.
Nevertheless, we must start preparing for these
changes, even conceptually, today. We cannot be like
«bad economists» (in the words of H. Hazlitt), lightly
neglecting the prospect [6, p. 19].

Secondly, increase in environmental requirements
of global value chains can facilitate the transition of
some freight flows from less environmentally friendly
road and water transport to railways. So, the European
program «Shift2Rail», setting this goal, is largely based
precisely on environmental motivation. And, for
example, in Japan, a decisive argument in favor of
partial replacement of sea traffic by rail transportation
on one of the routes was the reduction of harmful
emissions.

However, one must take into account that ecological
advantages alone, without an effective combination of
price and quality of transportation, cannot ensure the
competitiveness of railways. Yes, and other modes of
transport are actively working to improve the environment
in the concept of «green» transport and the development
of technologies of «green» logistics, the relevance and
demand of which is shown in [7].

The concept of «green» transport must be linked
with the general «ecological imperative» of the new
industrial revolution in such a way as to combine high
environmental friendliness and efficiency.

Currently, in the framework of growing environmental
friendliness of the railway transport, the emphasis is on
reducing harmful emissions, noise and specific energy
consumption. The latter («energy efficiency») is fully
combined with the task of increasing economic
efficiency.

Reuse or recycling of materials on railways has also
traditionally been used (and has always been considered
as a cost-saving measure, not from a position of
reducing the environmentalload), but the implementation
ofthe concept of a closed-cycle economy in the industry
is a matter of the future. As examples from other
industries show, this may require a reduction in the
number of types of materials used for the manufacture
of railway equipment and structures (to simplify their
processing).

It should be mentioned that the concept of an
economy of a «closed cycle» also provides for «the need
to repair and resell things that have ceased to meet the
requirements of the original owners» [2, p. 225].

From this point of view, the above concept (even
without any resale) fits in well with the overhaul of
technical equipment with the extension of their service
life, in which a large amount of experience has been
accumulated in railway transport. (Of course, its
implementation should not contradict the requirements
of efficiency and safety of transportation).

Enhancement of environmental friendliness of the
railway transport also requires the use of environmentally
friendly materials and materials with increased strength
and durability. Fulfillment of this condition allows to
reduce costs of the life cycle of the corresponding
technical means or devices.

To assess the prospects and directions for the
implementation of the «ecological imperative» in the
transport sector, an analysis of a number of inventions

Unbreakable glass — a new technology for glass processing, thanks to which it was possible to significantly

Wood glass is a sturdy, cheap, renewable and very pliable innovative wood-based material that has found its
increase its strength, prompted by the properties of shellfish shells.

application in the manufacture of windows and solar panels as a cheaper alternative to traditional silicon

High-strength aluminum is as light as aluminum metal, but twenty-five times stronger.
glass.

Vanadium batteries — batteries that can work almost forever.

Airplanes with printed 3D details are a new method | There is no data in the sample used.

for producing metal parts of aircraft using 3D
three-dimensional printer capable of printing with

3D printer — a prototype of a small electric car,
almost the whole body of which and most of the
other parts were manufactured using an industrial
several different materials.

printing that will save fuel, materials and other
StreetScooter C16 is an electric car made on a

resources.
There is no data in the sample used.

2.1.

railway — a new

of the J.

design-chameleon of high-speed trains that will merge with the
surrounding terrain, providing harmony of transport and the

natural environment.

he

the kr

ecologically safe, resource-saving technology for washing railway
tank boilers, the feature of which is simultaneous degassing from

the residual gas and washing the internal surface of the boiler.
cars from biological materials that can change and adapt to the

The technology of creating «live» cars is the technology of creating
environment.

Car-washing complex with the use of the detergent «O-BIS» is an

Trai

P
. ® (innovation proposals) has been carried out according
Sp® to sources [8-43]. They are classified in the following
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- reduction of CO, emissions, including through the
development of renewable energy (use of wind, solar,
various types of hydropower, etc.);

— application of high-strength wear-resistant effective
materials;

— liquidation of unnecessary production stages;

— bionics (applied science on the application of the
principles of organization, properties, functions and
structures of living nature in technical devices and
systems).

In addition, in the future, increased attention should
be paid to innovations that ensure the recycling of
secondary raw materials and to implementation of the
principles of a non-waste economy of a «closed cycle» for
transport.

In terms of applying these innovations to transport
(with a focus on railways) or of their impact on transport,
they are classified into three categories:

—innovations implemented in railway transport, as well
as in other modes of transport, allowing to ensure synergy
with the development of railways;

—innovations implemented in other modes of transport
that can give them a competitive advantage in the
transportation market;

— innovations in other, non-transport, industries, the
absorption of which by rail and other modes of transport
opens up new opportunities to improve the efficiency of
transport companies.

(Such a grouping is a modification of the classification
ofinnovations that are significant for rail transport, proposed
in [44]).

The resulting matrix classification of innovations
corresponding to the «ecological imperative» and significant
for transport, especially the railway, is shown in Table 1.

Conclusion. Based on the analysis of inventions
(innovation proposals) formed within the framework of
the ecological paradigm and significant for the long-term
development of transport, a number of significant
conclusions can be drawn.Of five identified areas of
implementation of the ecological paradigm, the most
actively developing direction is associated with the
reduction of CO, emissions and the use of renewable
energy. In this case, most of the inventions and
innovations both in this area and in general are carried
out in non-transport industries (which is quite natural).
To improve the environmental friendliness of railway and
other modes of transport, target absorption is required,
and then diffusion of such innovations.

Regaring modes of transport (air and road)
competing with the railways one can take note of a
number of promising inventions that can give them a
competitive advantage in terms of environmental
friendliness. This requires the railway men to react
adequately.

Most innovations directly affecting rail transport are
associated with innovative transport systems that have
the potential for synergy with the development of
railways. To realize this potential, a purposeful scientific,
technical and economic policy is needed.

It is necessary to radically intensify developments
in the field of new high-strength wear-resistant effective
materials for a railway transport (as well as diffusion of
developments available in other industries) and in the
development of new technologies that reduce the
number of production stages.

We should pay attention to the lack of activity in the
sphere of radical innovations, which reduce energy
consumption and water consumption in railway
transport. In the industry, the diffusion of previously
created innovations (such as the Elbrus system in
Russia) takes place, but new inventions are needed that
would allow dynamic increase in energy efficiency of
railways in a strategic perspective.

Innovations require great efforts and support in the
framework of currently unusual field of of «bionics»,
which can concern not only the use of properties of
specific objects of wildlife, but also the mechanisms of
interaction between them, such as symbiosis, which can
serve as a basis for harmonizing the interaction of
various transport systems and technologies.
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