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B cTatbe paccmaTtpuBaeTcss Heo6XxoaANMOCTb
aKTUBU3aLUn UHHOBALIMOHHOIO Pa3BUTUS
JKesIe3HOA0POXHOIro TpaHCcnopTa, NPUBOAATCS
npuMepsbl BbisIBJIEHHONo aBToOpoM Buga
MHHOBaLUWUIA — CUHEepPreTu4eckux, KoTopbie
OTKPbIBAIOT BO3MOXHOCTHU AJ151 KapANHalibHbIX
counanbHO-9KOHOMUYECKNX NepeMeH,
aHann3upyrTcs TEXHOJIOrMyeckKue
pesBosiloyunun U ux BJINTHUe Ha oTpacrsieByro
3KOHOMMUKY . Ha ocHoBe conocTaBneHuns
PpeTpoCcrneKTUBHOIro aHaan3a HHOBaLnii

¢ pazamm «60sbLLOV BOJIHbI» KapnoTsl lMepec,
«6onbwmnmm ynknamm» KongparseBa, pazamm
BBOJIIOLINM )KEeJIe3HbIX Aopor cpopmMupoBaHa
rpagunyeckas mogesib UHHOBaLMOHHOIO
pPa3BUTUS XXKe1Ie3HOLOPOXHOIro TPaHCNopTa.
«MoTopom» npeacTosILUNX NepemMeH

MOryT ctatb MM@HHO CUHepreTu4Yeckue
WHHOBaUMUU — HOBbIE TPAHCIMOPTHbIE CPEACTBA
Y TeXHOJI0run, BO3HUKaloLme B rpoyecce
rubpuan3saunn passindHbiX BULOB TPAHCNIOPTa
v popmupyioLme KOHCONMANPOBaHHbIE
counasibHO-3KOHOMU4Yeckne appeKTsl.

Knto4eBbie c/10Ba: Xene3HoA0POXHbIV TPaHCMIoPT,
TEOPUSI UHHOBALNIA, CUHEPreTUYeCKNe MHHOBAaLINN,
umkbl KoHapaTeesa, TeXHO/I0rn4eckas
PEeBOoJoLMS, IKOHOMUYECKUI POCT,

pasbl 3BOIIOLNN.
|
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BOTPOCHI TEGP

BOJIHbl UHHOBALMOHHOIO
Pa3BUTUSRA XeNe3HbIX Jopor

Hsmaixosa Anacmacus Baaepvesna — maaduiuii
HayuHblil compyoHux O0se0UHeHH020 Y4eH020
cogema OAO «PKJl», achupanm OAO «Hayuno-
uccnedo8amensCKuil UHCMumym Jcene3Ho00pOHCHO20
mpancnopma» (BHUUKT), Mockea, Poccus.

epPMUH «MHHOBAILUS» ITPOUCXOIUT

OT JIATUHCKOTO «novatio» (0OOHOBJE-

HUE, U3MEHEHUE) U MPUCTaBKU «in»
(nat. «B HampaBJaeHUU»). JOCITOBHO
«innovatio» — «B HAIIPABJIEHUW U3MEHEHUN».
IMoHsiTHE «<MHHOBAIUS» MOSIBUJIOCH B HAy4-
HBIX MccaenoBaHusx eiie B XIX Beke, HO L1~
poOKoOe pacnpoCTpaHeHHE OHO MOJYUYUJIO
B XX Beke Onaromapst paboram M. Iymre-
Tepa, KOTOPHIM BIIEPBBIE MTPUMEHUI 3TOT
TepMUH B 9KoHOMUKe. OH Mm1cait, 9To, Koraa
WHHOBAILIMY BHEIPSIOTCS B 5KOHOMUKY, TMe-
€T MECTO TaK Ha3bIBa€MbIil «BUXPb CO3UIA-
TEJLHOTO pa3pyLIeHUs», IMTOAPbIBAOIINI
paBHOBeCUE MPexXHe SKOHOMUYECKOI CUC-
TEeMBI, BBI3BIBAIOIINIA YXO C phIHKA YCTapeB-
VX TEXHOJOTHI M OTXKUBIITUX OpTaHU3aLIH -
OHHBIX CTPYKTYpP, IPUBOASIINI K MTOSIBJIC-
HHIO HOBBIX XXMU3HECIIOCOOHBIX OTpaciei,
B pe3yJIbTaTe 4ero 1 MIPOUCXOINUT HeObIBATBII
POCT 9KOHOMMKH 1 OJIarOCOCTOSIHUS JTIOAEH.
«/HHOBALIMSA — 3TO aKT U3MEHECHUS ITPOMU3-
BOJCTBEHHbIX QYHKLIMI» [1].

MHHoBalMs — BMecTe ¢ TeM U cneludu-
yeckas (popma K13He- U MbICIeIesSITeIbHOCTA
yesioBeka. Ee ocyliecTBieHue U OCMbICIEHE
(TeMm GoJiee cUCTeMHOE) KaK COBOKYITHOCTHU
0COObIM 00pPa30M OpraHM30BaHHBIX 1EUCTBUI
¥ MBICJIEl Ha pa3HBIX 3Tallax pa3BUTHUS 00-
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11I€CTBa, B pa3JUYHbIX TUMAX U MOJESIX 9KO-
HOMMYECKUX CUCTEM He ObLIO OAMHAKOBBIM.

CrnenyeT OTMETUTDb, YTO OOIECTBEHHbIE
YCJIOBUSI CYLIECTBEHHO BJIUSIIOT HA CKJIOH-
HOCTb K U300pETEHUSIM 1 peain3aliii MUHHO-
BallUil — «TE€XHOJOTMYECKYIO KpeaTUBHOCTD
obuecTBar, Mo onpeaeaeHuto JIxoansas Mo-
kupa [2]. OH BbIAEAW TPU TJIaBHBIX YCJIOBUS,
CMOCOOCTBYIOILIMX TaKOW KPEaTUBHOCTU:

— BO-TIEPBbIX, HAIMUME KAIPOB «U300pe-
TaTeJIbHbIX U MPEANPUMMYMBBIX HOBATOPOB,
CMOCOOHBIX U TOTOBBIX OPOCUTH BbI3OB (PU3K-
YeCKOMY OKPYXKEHMIO paau yaydllleHuUs CBOei
KU3HU»;

— BO-BTOPBIX, «<3KOHOMUYECKUE U COLIU-
aJIbHbIE MHCTUTYTHI HOJKHBI TTOOLIPSIThH MO~
TEeHLIMaJbHBIX HOBAaTOPOB, CO3/1aBasi 1JIsl HUX
HY>KHYIO CTPYKTYDPY CTUMYJIOB»;

— B-TPETbUX, «MHHOBALIMU TPEOYIOT pa3-
HOOOpa3usl U TEPIIUMOCTU».

LUKJ1bl BKOHOMUYECKOW
AUHAMUKHA

B coBpemeHHOIlI Hayke WHHOBAIIUM pac-
CMaTpUBAIOTCS KaK BaxXKHEWINii (hakTop co-
IIMAJTEHO-2KOHOMUYECKOTO PA3BUTHUSI U SIBJISI -
I0TCSI HEOTHhEMJIEMOW COCTaBJISIIONIEH AJIsT
dopmupoBanus obmectBa XXI Beka. OgHOM
13 O0IIEMUPOBBIX TEHACHIIUI CTAHOBUTCS
000CTpeHNe KOHKYPEHITMY NTHHOBAIIMOHHbBIX
CHUCTEM C «TPaIUIIMIOHHBIMU» TIPOU3BOICTBEH-
HBIMU CUCTEMaMU 32 HEOOXOIUMBIE PECYPCHI.
DKOHOMUYECKOE pa3BUTHE 00J1a1aeT HEKOTO-
POl INANTEKTUYHOCTHIO: C OJTHOW CTOPOHBI,
OHO MMOPOKIAETCS yCUIIEHUEM HayYHO-TeXHM -
YECKOro Iporpecca; ¢ Ipyroi CTOpOHbI, €ro
pe3yabTaT MPUBOAUT K TOBBIIIEHUIO YPOBHSI
TEXHOJIOTUYECKOTO pa3BuTusl. MiMeHHO 1103~
TOMY TeOpHsI UHHOBAIIMIA KpaliHe aKTyaslbHa,
OCOOEHHO JIJT51 XKEJIE3HOI0POXKHOTO TPAHCTIOP-
Ta, KOTOPBII «OKa3aJ MOUCTUHE HEOLIEHUMbIE
YCJIYTU Y€JIOBEUECTBY B Pa3BUTUY IIUBUIIN3A-
mun» [3].

®opMupoBaHue OCHOB TEOPUU MHHOBA-
U TTPOUCXOIUIIO B paMKaX CTAHOBJICHWUS
0011Ieli TEOPUM IIUKIIOB U KPU3UCOB, TIPEKIIE
BCETO B 9KOHOMUYECKOI 1 TEXHOJIOTUIECKOMN
cepax. KpaeyroabHblii KaMeHb B (DyHIAMEHT
Teopuu nHHOBauui 3aoxun H. /1. Konnpa-
TheB. POoCCUIICKMIT SKOHOMUCT YBSI3BIBAJ
TEXHOJIOTUYECKUE N SKOHOMUYECKNE UHHO-
BaIlMOHHbBIE BOJIHBI C PalUKaTbHBIMU TIepe-
MeHaMU B IpYTuX cdepax Ku3HU OOIIeCcTBa:
«...BOUMHBI U COLUATIbHBIE TTOTPSICEHUSI BKJTIO-
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YaloTCs B pPUTMUYECKUI TPOIIECC PA3BUTHS
OOJIBIIMX IIUKJIOB M OKA3bIBAIOTCSI HE MCXOT-
HBIMU CUJIAMU 3TOTO Pa3BUTHSI, a (HOPMOIi ero
nposiBiienusi. Ho pa3 BOBHUKHYB, OHU, KOHEU-
HO, B CBOIO OUY€pe/lb OKA3bIBAIOT MOTYIIECT-
BEHHOE, MHOT/Ia TIepTypOupyloliee BIusSHUE
Ha TEMI U HampaBJIeHUSI 9KOHOMUYECKON
nuHamMukn» [4]. «Imuaabie BoHb KoHapa-
TheBa» WU, TI0 JPYTOMY, «OOJBIINE IIUKIIBI
KonapaTtbeBa» MMEIOT TPUMEPHO MOJTYBEKO-
BYIO TIPOJOJDKUTEILHOCTD U COCTOSIT U3 JIBYX
CTaJNii — TMOBBINIATETLHON 1 TTOHMXATEhb-
HOU — U yeThIpeX a3 (0XUBJIEHUE, TOABEM.
cnaf, aernpeccus).

CoracHO ero TpeacTaBIeHUsIM, TTepBhIi
Takoi 1uKJ Havyascs B 1803 roay u mpoaoJ-
xajcs 10 1843 roma; Bropoit Uk — 1843—
1896 rr.; TpeTuii Bo3HKUK B 1896 romy. ITo MHe-
HUI0O COBPEMEHHBIX MCCJeIoBaTeNIeii, 3TOT
LIUKJT TIPOJTAJICS BIUIOTH 10 1947 roma. BeI-
JIeJIEHO ellle IBa IIMKJIa, COOTBETCTBYIOIINX
teopuu H.JI. KonapatbeBa: 4eTBEepThIid
(1947—1983 rr.) m miateiit (¢ 1983 roma) [5].
(TpaHUIIBI ITMKJIOB BAPBUPYIOTCS B PA3IMUHBIX
paborax).

Kak ormeueHo B [6], cyliecTBOBaHUE
O0onpmux MUKI0B KoHIpaTheB CBIA3BIBAI
C TIPOTPECCOM TEXHUKHU U TEXHOJIOTUN. DMITU -
pUYecKMe UCCIeNOBaHUS TTOKa3bIBAIOT, YTO
JUTUTETEHOCTh 9KOHOMUYECKMX ITUKJIOB — Be-
JIMYMHA niepeMeHHas. TeopeTnueckoe o0bsic-
HEeHUE IUKJIMYHOCTA SKOHOMUYECKOTO pa3-
BUTHSI TAKXKe HE JOTYCKAET HAJTMIUST CTPOTO-
IO KOJIMYECTBEHHOTO 3aKOHA pa3BePThIBAHMS
PBIHOYHBIX MPOIIECCOB BO BPEMEHU, HEKUX
«Maru4eckux JaT» HaCTYIUIEHUS MOIbeMOB
1 BOBHUKHOBEHMS KaTakin3MoB. KoHapaTh-
€B, OTMeYasl, YTO Pa3BUTHE TTOHUXKATEIbHON
BOJTHBI IPUBOAUT K 00pa30BaHUIO MPEATIOCHI-
JIOK HOBOTO JJTUTEJTLHOTO ITOIbeMa, yKa3bIBaJI:
TTObEM BTOT He SIBJISIETCS HEM30EXKHBIM, TaK
KaK B 9KOHOMMKE MOTYT ITPOU30MTH OpraHu-
yecKue M3MeHeHUsI, 1e(popMUPYIOIIHEe XapaK-
Tep dKOHOMUYECKO auHamMuku. M yx tem
OoJiee Heb3sl 0e3 KOHKPETHOTO aHaJln3a yT-
BepXIaTh, YTO CMEeHA TeHIEHITUN 00s13aTe Th-
HO HACTYITUT B OIpeNeIeHHOE BpeMs.

CeromHsi 5KOHOMUYECKasi HayKa OTpese-
JisieT (heHOMEH OOIBIINX LIMKJIOB CAEAYIOIINM
00pa3oM: 3TO KOHBIOHKTYpHBIE KOJeOaHUs
MPOIOJIKUTEIBHOCTBIO 45—60 JIeT, IPOsIBIIs-
folKecs B AMHAMUKE 1IeH, BBITYCKE TTPOIYK-
I W MOKa3aTessIX pa3jMuHbIX oTpacyieit
1 c(pep HapOITHOTO XO3SUCTBA, OTIPEIETSIEMBIX
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IOJITOCPOYHBIM M3MEHEHHEM TeHICHIINH
CIIpoca U TIPeJIoKEHUS.

Kaxnapiit 6onbimoin nukn KoHapaTbheBa
COTPOBOXIIAETCS BOJJTHOM MHHOBALI I, BBI3bI-
BaeMOIl MacIITaOHOI TEXHOJOIMYECKOU pe-
BoJIIOLIMEN. ABTOp KHUTHU « TeXHOJIornuecKue
peBOTIONNHN U (DMHAHCOBBIN KarnTar. JnHa-
MUKa Ty3bIpeil U Mepuo0B MPOLIBETAHUS»
Kapuiora Ilepec [7] onpenensieT TeXHOJOT -
YECKYIO PEBOJIIOIIMIO KaK MOIIHBIN KIacTep
HOBBIX TMHAMMWYHO Pa3BUBAIOIINXCS TEXHO-
JIOTUIA, CITOCOOHBIX TOPOAUTH TOJITOCPOYHYIO
TeHACHINIO K Pa3BUTHUIO U CYIIECTBEHHBIN
oabeM B DKOHOMMKe. KaxkIbrii Takoi Kia-
CTep COJEPXUT HAabop B3aMMOCBI3aHHBIX
WHHOBAIIMOHHBIX TEXHOJOTUI IIUPOKOTO
MMPUMEHEHUS ¥ OPTaHU3AIlMOHHBIX ITPUHIIN -
ITOB, TIPUBOISIIINX K CKAUKY IIPON3BOIUTEITb-
HOCTH TMPAaKTUIECKN BO BCeX chepax IKOHO-
MMYECKOU NesTeIbHOCTU. TexHoMornyecKast
PEBOJIIOIIUST IPUHOCUT C COOOI HE TOJIBKO
TTOJIHYIO TIEPECTPOMKY MPOU3BOACTBEHHOM
CTPYKTYPBI, HO ¥ TIEPEeMEHBI B TOCYIapCTBEH-
HOM YIIpaBJIeHUHU U ob11iecTBe. B COBOKYMHO-
cTU Bc€ mepeuyuciaeHHoe [lepec Ha3Basa
«T€XHUKO-3KOHOMUYECKOU MapaiurMoii».

Kapnota Ilepec BoiaeaseT naTh TEXHOJIO-
TMYECKUX PEBOJIONMI, MTPOU3OMICTITNX
B nmepuon 1770—2000-x romoB. Kaxnas
W3 HUX TIPEACTaBsieT cO00 3KCIaHCUIO
HOBBIX ITIPOAYKTOB, OTpacieilt U THPPaCTPyK-
Typ, TIOCTENEHHO 00pa3yloInX HOBYIO TEX-
HUKO-3KOHOMUYECKYIO napagurmy. CTouT
3aMETUTh, YTO JI00ass Takasi PeBOJTIOLIUS
COBMeIIIAeT NeWCTBUTEILHO HOBBIE OTPACTU
1 TOBaphBI C paHee CYIIEeCTBOBABIINMM, IO -
BepraloummMucs oOHoBIeHUIO. JKee3Hbie
JIOPOTH BTOPOI TEXHOJOTMYECKOUW PEBOJIO-
LIMU TIPUBEIIH K ITOSIBJICHUIO HAITMOHATBHBIX
KEJIe3HOMTOPOKHBIX TPAHCIIOPTHBIX CeTel
u Tenerpacda. CtajibHbIEe PEIbChl TPeThel
PEBOJTIOMY ITOPOAVIN TPAHCKOHTHHEHTAJTb-
HbIE CETH, KOTOPbIe BMECTE C MapoXoJaMu
u TeaerpadomM obdecrneymsiu paboTy Mexay-
HapOIHBIX PEIHKOB U T.A. [1pu 3TOM Keme3-
HOIOPOXKHBIN TPAHCIIOPT CHITPaJT KITIOUEBYIO
POJIb B 00eMX 3TUX peBoTtonusX. [1o MHEHUIO
KPYITHOTO CITeLIMaIiCTa B 0071aCTH 9KOHOMM -
yeckoit ucropuu P. KamepoHa, «napoBoit
JIOKOMOTHB U CTaJIbHBIC PEJIbChI B OOJIBIIEH
CTEIeH! CIIOCOOCTBOBAIM YCKOPEHUIO TIPO-
1ecca 9KOHOMUYECKOTO Pa3BUTHSI, YeEM Ka-
KOe-JTM00 Jpyroe TeXHOJIOTMIeCKOe HOBOB-
BeneHue XIX Beka» [§].
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PaszBuBas Teopuio 60b1IMX HUKIOB KOH-
npatbeBa, Kapiora Ilepec yrBepxkaaer, 4To
Kaxknast BbI3BaHHasT TEXHOJIOTUIECKOW peBO-
Jro1Melt 0oJibliasi BOJIHA UMEET YeThIpe (pa3bl:

1) [Tocne «aenpeccun» HaCTyIaeT MePUo/I
OypHOTro pocTa, MOSBJSIOTCS UHHOBAIMOH-
HbI€ TOBapbl, KOTOPbIE MOOYXIAIOT OTPaCcIu
K Mpeodpa30BaHUSIM U ONPEAEIISIIOT HalpaB-
JIeHWe najbHeliero pa3sutus. @opmupyer-
csl TIapaJurMa, COOTBETCTBYOIIAs (Da3e «BHE-
JIpeHUE».

2) Bropas paza — GbICTpOro pacrnpocTpa-
HeHUs ToBapa. B aToT nmepuon Habmonaercs
pacuBeT HOBBIX OTpacjeil TeXHOJOTMYEeCKUX
cucteM, UHGOPACTPYKTYp, a CJAeA0BATEIbHO,
U POCT PHIHKOB. DTO MOpa arpecCUBHOTO MpPO-
BelleHUsI MHBeCTHpOBaHus ((aza «arpeccusi»).

OTu nBe (ha3bl MOXKHO HA3BaTh IEPUOIOM
CTAaHOBJIEHUS, MTOCJE KOTOPOTO HAacTymnaeT
TepeJIOMHBII MOMEHT, 1 HAUMHAETCS ITepUo.T
pa3BepTbiBaHUs1. Kak mpaBusio, nepeioMHOMY
MOMEHTY TPEAIIeCTBYeT KoJiiarnc (puHaHco-
BOTO «ITy3BIPSi».

3) B TpeTbeil haze — «CUHEPTUST» — POCT
MPOAOJIKAETCS YXKe B YCJIOBUSIX, KOTAA TPOU3-
BOJICTBEHHAS CUCTEMA MTOJTHOCTHIO MTOAYMNHE-
Ha HOBOI TTapaiurMe.

4) Yeteprast paza — «3pesiocTb», B KOTO-
pOii OCHOBHBIE OTPAacIu HAYMHAIOT CTAJIKU-
BaThCsl C TIEPEHACHIIIIEHUEM PhIHKa.

TIpemyioxxeHHass KOHLIEMNIMUS, C Y4ETOM
TBOPYECKOTO MEPEOCMBICIEHUS, MOXET ObITh
HCITOJIb30BaHa U I aHAJIM3a MHHOBALIMOH -
HOT'O Pa3BUTHUS XKeJIE3HOTOPOXHOTO TPaH-
CcropTa Ha MPOTSKEHUHU BCeil ero UCTOPUM.

NMPOEKL VU 3BOJTIIOLLUOHHbIX ®A3
INosiBNeHre M pa3BUTHE KEJIE3HOIOPOXK-
HOTO TpaHCTIOpTa CTUMYJIMPOBAJIO pa3BUTHE
CMEXXHBIX OTpacjieil, a B JaJIbHEHIIIEM CTalo
1 (HaKTOPOM 3apOKIECHUST HOBBIX cep Mpo-
WM3BOJICTBEHHOM IEATEIHBHOCTU. DTO ITO3BOJIS -
eT cleJlaTh BBIBOJ, UTO KeJie3Hasl opora,
OyIy4u TIPOPBIBHON (3ITOXaTbHO) WHHOBA-
e, OMHOBPEMEHHO SIBIISIETCS OCHOBOM
opMUpoBaHUS KiIacTepa yayqiiaionimnx nH-
HOBAIIWIA, 4TO JeJIaeT 3Ty OTPaCib YHUKAJb-
HOU Y 9KOHOMUYECKHU TTPUBJIEKATETLHOM.
PazBuTne xkxese3HOIOPOKHOTO TPAHCITOP-
Ta OBIJIO OMHUM W3 KIIOUEBBIX (PaKTOPOB
YCKOPEHUST pOCTa MUPOBOM SKOHOMUKU Ha-
ynHag ¢ XIX Beka. b. M. Jlanuayc u JI. A. Ma-
yepet [9] BbIenstoT TpU (a3l IBOTIOIUN
JKEJIe3HOIOPOKHOTO TPAHCIIOPTA, COOTBETCT-
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BYIOIIIMX TeTEJIEBCKOM TpUaJIe: «Te3UC — aHTH -
TE3UC — CUHTE3».

st mepBoit as3bl («Te3Uc») XapaKTepHO
9KCTEHCHUBHOE pa3BUTHE OoTpaciu. XKeje3Ho-
JIOPOXHBIN TPAHCIIOPT B 3TOT TIEPUOJ] CTAHO-
BUTCSI CTUMYJISITOPOM Pa3BUTHUSI OCTAJIbHBIX
oTpacyeil 9KOHOMUKM M POCTa KaruTaan3a-
LM, CIOCOOCTBYET (POPMUPOBAHUIO €AUHOTO
3KOHOMWYECKOTO TTPOCTPAHCTBA.

Bropas daza sBononuu («aHTUTE3UC»)
MOJIEPKUBACT YCTOMIMBOE SKOHOMUYECKOE
pasButre chopMUPOBAaHHON B MepBoii (haze
CETH XeJIe3HbIX 1opor. OCHOBHBIM HaIlpaBjie-
HUEM TPU3HAETCS BHEAPEHUE TEXHUUECKUX
WHHOBAIIWH, TTO3BOJISIONINX TTOBBICUTD TPO-
WM3BOAUTENIBHOCTh MHPPACTPYKTYPHI U TIOM -
BWDKHOTO COCTaBa, YCOBEPIICHCTBOBATh TEX-
HOJIOTHIO TTEPeBO30YHOTO TTpoliecca. DKCTeH-
CHUBHOE Pa3BUTHE KeJIE3HOIOPOKHOTO TPaH-
CIopTa «BIIMPb» BCE OOJIbIIE 3aMEHSIETCS
MHTEHCUBHBIM — «BIIIyOb» [10].

Ki1roueBbIM MOMEHTOM ITepexo/ia K TPETh-
el (haze («CUHTEe3») SIBSIETCS CrieMaIu3alus
JKEJIe3HBIX JOPOT: Pa3BUBAIOTCST BBICOKOCKO-
POCTHOE COOOIIIEHNE, YTO OTpaXkaeT IMoTpeod-
HOCTH ITacCakMpoB B KApIUHAIBHOM YCKOpE-
HUU TIOE3/I0K, a TAKXKe TSKEJIOBECHOE TPY30-
BOE JIBUXKEHUE, TTO3BOJISTIONIEE CYIIECTBEHHO
MMOBBICUTH 0OBEMBI M CHU3UTHh CTOUMOCTD
MepeBO3KU MacCOBBIX Ipy30B. [IpropureTHbIC
HaTpaBJICHUS ITOBHIIIEHUSI KaYeCTBA MIEPEBO-
30YHOTO0 ITPoliecca — CHIDKEHUE ce0eCTOMMO-
CTH M YBEJIMUEHNE CKOPOCTU JOCTAaBKU TPY30B
U MiepeMelleHUs] MacCcaxKupoB [9], uTo MoxkeT
OBITBH IOCTUTHYTO TOJILKO HA OCHOBE MHHOBA-
IIMOHHO-OPUEHTUPOBAHHOTO PA3BUTHSI.

Hano oTMeTUTh, 4TO B pa3BUTHU KEJIE3HBIX
JIOPOT CBOEOOpa3HO OTPaxkaloTCs BOJHOBAS
teopusi KonaparbeBa u teopust ¢das Ilepec,
M 3TO CBSI3aHO CO CITeM(UKON OTPaCIIN:

— 3KeJIE3HONOPOXHBIN TPAHCIIOPT 00CITy-
JKMBAeT BCE IPYTUE OTPACT 9KOHOMUKH, B TOM
YKCjie MHHOBALIMOHHBIE, U €T0 COCTOSTHUE
JIOJDKHO COOTBETCTBOBAThH MX TPEOOBAHUSIM;

— XeJIe3HOOPOXKHBIN TPAaHCTIOPT, MOTPEe-
OJIsIST IPOAYKIIUIO, TIPOM3BOAMMYIO MHOTUMU
oTpacyisiMu, abcopObupyeT UHHOBALUU, Hop-
MUpYyeMBbIE B IPYTUX chepax AessTeTbHOCTH.

B koH11Ie nponuioro—Havaie HbIHEITHEro
CTOJIETUSI B MUPE HaMETUJIach TEHACHIIUS
K YCKOPEHHOMY Pa3BUTHIO XKeIe3HOTOPOXKHO-
ro TpaHCIIOpPTa Ha 0a3e WHHOBAIUI, UTO
CTaJI0 OCHOBOY KOHIEIIINY MHHOBAIIMOHHO-
ro peHeccaHca xeye3HbIx gopor [11, 12].
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Crenyet nmpu 5TOM BBIIEIUTH KJIIOUEBOE
3HAYeHVe MHHOBALIMOHHOTO Pa3BUTHS XeJe3-
HOIOPOKHOTO TPaHCIIOPTa UMEHHO ceifuac
IIJISL TOTO, YTOOBI MUPOBAasi IKOHOMUKA (Ya-
CTBIO KOTOPO SIBJIsIeTCSl S5KOHOMUKaA Poccun),
MpeoaoJeBaolas MoCaeACTBUS INIOOATbHOTO
Kpu3Kca, CMOTLJIa BCTaTh Ha PEJIbChl yCTONY M-
BOTO Mporpecca.

ITo muenuto E.T. fAcuna, ocHoBHas mpo-
0JieMa COCTOWT B TOM, YTO «HACTYITIJI TTIEPUOT
MHHOBALIMOHHOM May3bl, KPYMHbIX U300peTe-
HUIi, KOTOPbIE TOPOXIATU ObI JOTIOJTHUTEb-
HbI€ TTOTOKY HOBOBBEIEHUI, MoKa HeT» [13].
W3 aT0oro BbITEKAET NOTPEOHOCTh B TOSBJIE-
HUU KPYITHBIX MTHHOBAIIW1, KOTOPBIE MOCITY-
KWJIM OBl «MOTOPOM» YCTOMYMBOTO POCTA,
a OHU, Kak crpaBeminBo 3ametu . A. Ma-
YepeT, BO3MOXHBI JIUIIb MPU WHBECTULIUSIX
[14], ocHOBaHHBIX Ha peaJIbHBIX COEPEXKEHM -
ax. [Tpuyem eciu nMpeaIecTBYIONIUIA SKOHO-
MUYECKUIi «OyM» B KOHIIe XX—Havase XXI Be-
Ka 6a3upoBasICs MPEUMYIIECTBEHHO HA UHHO-
BalMsIX B 001acTU MH(MOPMAIITMOHHBIX TEXHO-
JIOTUA Y TEJIEKOMMYHUKAIIWI, YTO B HEMAJIOW
CTETIEHM CITOCOOCTBOBAJIO «BUPTYaIU3allAN»
9KOHOMWKM, CTaBIIEeH OMHOW M3 MPUINH
JIO0AJTBHOTO KPU3UCa, TO TMTOBOPOT K POCTY
peanbHOI 3(PHEKTUBHOCTHU C ONOPOI HAa TPO-
U3BOJUTEIBLHOCTb TPEOYeT MHHOBALIUIA B CUC-
TeMe BUXKEHUS peasbHbIX TOBAPOB WIH, [O-
BOpS IHave, TPaHCIOPTHOM cdepe.

Takum obOpa3zoM, MHHOBAlLIUU B cpepe
KEJIE3HOIOPOXKHOTO TPaHCIIOpTa, UMEIOIIIe
JUTATEJIbHYIO UCTOPUIO U ChITPABIINE 3HAYM -
TEJIbHYIO POJIb B CTAHOBJIEHUU U PAa3BUTUU
SMOXU JUHAMUYHOTO 9KOHOMUYECKOTO POCTA,
BHOBB IMPUOOPETAIOT OOJBIIYI0 BOCTPEOOBaH-
HOCTb B pPEaJibHbIX YCJIOBUSIX 9KOHOMUKHU,
ocobeHHO B Poccuu, rae xene3Hble JOPOrU
OCTalOTCS OCHOBOI TOBAPOJBKEHUS U TTepe-
MELIEHUS JIIOAEH.

NOCTPOEHUE NrPAGUYECKON
MOJOEJIN

YyuTeiBas 3BOJIOLUOHHOCTD, LIUKINY-
HOCTb 9KOHOMUYECKOT0, MHHOBALIMOHHOTO
pa3BUTUS, IJid TTIOHUMAHUS MEPCIEKTUB
1 000CHOBaHUS HAMpaBJeHU MHHOBALIMOH-
HO-OPUEHTUPOBAHHOUW XEJIE3HOIOPOXKHOMN
OTpaciu HEOOXOOUM PEeTPOCMEKTUBHBIN
aHaau3, KOTOPbIii U ObLI BBIMOJHEH C UC-
MoJib30BaHUEM Pa3paboOTaHHOU aBTOPOM
9KOHOMUYECKON Kilaccu(puKalimyu MHHOBA-
uwmii [15].
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CormnocraBieHre pe3yIbTaTOB PeTPOCTIeK-
TUBHOTO aHaJI3a MHHOBAIIMI Ha XeJIe3HO/I0-
POXHOM TpaHcmopTe ¢ (azamu O00JbLION
BoJiHbl Kapsotel [lepec, 6oblMMu HUKJIaMU
KonapatbeeBa, (hazaMu 9BOIIOLNY KeJIe3HbIX
JIOPOT TO3BOJIMJIO TTIOCTPOUTH TpauiecKyro
MOJieJTb MTHHOBAIIMOHHOTO Pa3BUTHS XKeJle3-
HOAOPOXHOro TpaHcropTa (puc. 1). Ha ee
0a3e MOXXHO CIIeJIaTh CJIEAYIOIINE BHIBOJIBI:

— (ha3bl 9BOTIOIIMOHHOTO Pa3BUTHS XKee3-
HOJOPOXKHOTO TPAHCIIOPTA OTIMYAIOTCS 0T~
TOCPOYHOCTBIO;

— HWCTOpPUYECKUE, COLMAbHbIE U IpyTue
COOBITUSI, OE3YCIIOBHO, BIUSIOT Ha pa3BUTHE
JKeJIe3HOOPOKHOTO TPAHCTIOPTA, HO IMPU BCEX
M3MEHEHUSIX OH OCTaeTCsl YHUKAJIbHOU OTpa-
CJTbIO, KOTOPAs SIBJISIETCS «KITIOUEBBIM 3BEHOM
B IIEITM MUPOBBIX SKOHOMHYECKUX CBSI3CIi»
[16];

— OCHOBOW JIJTST KaXKIOTO HOBOTO TEXHOJIO-
TMYECKOTO YKJIaJa CTAHOBSITCS M300peTEHUS
MPEeabIIYIIero yKIaaa;

— OJIHA M3 XapaKTePUCTUK YHUKAJTbHOCTH
KEJIe3HOJOPOXKHOI0 TPAHCMOPTA COCTOUT
B IOCTAaTOYHO JIOJTOM XU3HEHHOM IIMKJIe
OTPaciIv, KOTOPBI yKe MPOI0JIKAETCS OKOJIO
200 ner.

Ipaduueckass Mmomeab MTHHOBAIIMOHHOTO
Pa3BUTHUSI OTPACIM TIOKA3bIBAET €T0 TEHICH-
LIMM BO B3aUMOCBSI3U ¢ (pazaMu OOJIbLION
BoJiHbI KapioTel [1epec v 6oblnMMuy 1IUKIa-
mu Konnpareesa. [Ipryem cMeHa epBbIX, Kak
MPaBUJIO, COOTBETCTBYET 9KCTPEMYMaM BTO-
PBIX.

Ha npossienuu da3 60Jb1I101 BOJHBI
B XOJI¢ ”HHOBAIIMOHHOTO Pa3BUTHSI KeJIE3HO-
JIOPOXKHOTO TPAHCITOPTA CJIEYET OCTAHOBUTD-
cs1 6oJiee MoapoOOHO.

®aza «BHeapeHMe» (MPOAOJKaBIIASICS
no cepenrHbl XIX Beka) xapakTepusyeTcs
ITOSIBJICHUEM HECKOJIbKUX SIOXABHBIX U 11e-
JIOTO psifa Ga3vCHBIX MHHOBAIIWIA, OJlaromapst
KOTOPBIM KEJIE3HOJIOPOXHBIN TPaHCTIOPT
copmupoBaiicd KaK OTpacib U MOKa3aj CBOIO
3((HEKTUBHOCTbD.

®aza «arpeccust» (1850—1870-¢ rompr) —
TepUOJI CO3AaHNSI MUPOBOM KeJIE3HOTOPOXK-
HOIt ceTH, Koraa oTpacib Oblla MUHBECTULIM-
OHHBIM JIUZEpOM. B aT0 Bpemst mpomomKamm
BHEIPSATHCST 0a30Bble MHHOBAIIMU, HO CYIIE-
CTBEHHO BO3pOC/a pojb YJIyYlIAIOIIUX.

B coBokymmHOCTH 3TU 1BE (ha3bl 0Oeceyu-
JIV CTAHOBJICHUE XKeJIE3HOIOPOKHOI OTPACIH,
KOTOpasi 3aHsIa JOMUHUPYIOIIIee IMOJToXKeHE
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B CYXOITYyTHBIX MEPEBO3KaxX KaK rpy30B, TaK
U MaccaxKupoB.

«[TepeTOMHBII MOMEHT» JOCTATOYHO YeT-
KO MTPOSIBUWICS B UCTOPUU POCCUACKUX XKETIe3-
HBIX JJOPOT B XOJI€ «XKeJIE3HOIOPOKHOM ropsTy-
ku» 1880-x—Havana 1890-x romos, mocie
KOTOPOI TE€MITbl CTPOUTEIbCTBA PEIBCOBBIX
JIMHUI coKpaTinch [ 17]. Cxoxue mporeccht
MPOUCXOIWJIN U B PSIIE IPYTUX CTPaH.

da3a «cuHepTrUs», TPUXOAIIIASICS Ha KO-
Hel, XIX—Hauano XX Beka, OblIa B ITOJTHOM
CMBICJIE CJI0BA «30JI0TBIM BEKOM» KEJIE3HBIX
JIOPOT, KOTOPBIE, TPOJ0JIKast yBEPEHHO TOMU-
HUPOBATH B CYXOIYyTHBIX MEPEBO3KAX, UHTECH-
cubULIPOBAIY CBOIO JESTETbHOCTb Ha OCHO-
Be N dy3ur THHOBALIMI MPEAIeCTBYIOIIEH
asbl ¥ MOSIBJIEHUS HOBBIX, CBSI3aHHBIX C a0-
copOlMeil B OTpaciu pe3yabTaTOB MEPBOro
3Tana BTOPOU MPOMBILIJIEHHONW PEBOJIIOLUN
(TpeTbeil TEXHOJOrMYecKou — Mo Kiaccudu-
kauuu K. Ilepec).

BTopoii ee aTamn (ueTBepTasi TEXHOJIOTU-
yeckasi peBOJIIOIUS — MO KiaccupuKaiuu
K. Ilepec) pam uMnyabc K nepexony B ¢dazy
«3peJoCThb», ONHOBPEMEHHO MOPOJAUB
U MOUIHEUIINX KOHKYPEHTOB XeJIe3HbIX
JIOpOr — aBUALlMOHHBINM, aBTOMOOUIbHBIN
U TPYOOIIPOBOAHBIN TpaHCHOPT. B ycnoBusix
MepeHachllleHUs pPbIHKA B 3TOT MEPUOL
B X€JIE3HOJOPOXKHOMN OTpaciau pacTeT poib
MUKPOWHHOBALIMA U YK€ MOSIBJISIIOTCS IICEB-
JTOVUHHOBALIUU.

B azax «cuHeprusi» u «3pesocTb» MPouc-
XOJUT Pa3BEPThIBAHUE TEXHUKO-TEXHOJIOTU-
YECKUX BO3MOXHOCTEN U COLIMAIbHO-2KOHO-
MHUYECKOUN pOJIA, COOTBETCTBYIOLIEHN TTEPBOI
aze PBOJIOLNU XKETE3HOAOPOKHOTO TPaH-
crnopTa («Te3uc»), U BO BTOPOU YacTu a3kl
«3peJIOCThb» OH U3 YMCJa UHHOBALIMOHHBIX
1 9KOHOMUYECKUX JINIEPOB MEPEXOAUT B pa3-
PSII TPAAULIMOHHBIX OTpaciel, moanepKuBa-
IOIIUX YCTOHYMBOEe (DYHKIIMOHUPOBAHUE
9KOHOMUKM TPU CYy>KEHUW PHIHOYHOM JOJIU.
OTOT MepuoJ COOTBETCTBYET BTOPOil (haze
9BOJIIOLINM («aHTUTE3UC»). [Ipoucxoausiime
TOra UHTeHCU(MUKALWS U MOBBIIIEHUE 3D~
(eKTUBHOCTU NESITEIbHOCTU OTPACAn ObUIU
cBs13aHbI ¢ Auddy3ueit paHee abcopOMpPoOBaH-
HBIX UHHOBALIMOHHBIX PE3YJIBTATOB MPOU30-
menmneit B KoHue XIX—Hagane XX Beka BTO-
POl MPOMBILJIEHHOW PEeBOJIOLUMHU (3Tambl
KOTOPOU COOTBETCTBYIOT TPETHEM U YETBEPTOM
TEXHOJIOTUYECKUM PEBOJIIOLIMSIM — IO KJlac-
cudukauuu K. Iepec).
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AbGcopOupoBaHUe MHHOBALIMM, BbI3BaH-
HBIX TPETHEU MPOMBIILIIEHHOW PEBOIOLUEH
B KOHIIe XX Beka (IIITOi TEXHOJIOTMYECKO —
no kiaaccudukanum K. Ilepec), a Takxke mo-
SIBJIEHUE Ha XeJIE3HOJOPOKHOM TPAHCIOPTE
B Xoze (ha3bl «3peIOCTh» BaKHBIX 0Aa3MCHBIX
WHHOBAIUH TUITa BBICOKOCKOPOCTHOTO CO00-
IIEHUS CTAHOBATCS MPEANOChUTKAMU CJIEIY-
01111 60IBIION BOJHBI B PA3BUTUU XKEJIE3HO-
JIOPOXKHOM OoTpaciau, HayajioM KOTOpOu
U TOJIKEH 0Ka3aThCsl Ha3bIBaBIIMICS yXKe
«MHHOBAIIMOHHBIN PEHECCAHC».

B T0 ke BpeMsi COBpeMeHHBI# 3Tal pa3Bu-
TUS KEJIE3HOMIOPOXHOTO TPAaHCIOPTa XapaK-
TEpU3YeTCsl HAIMYKMEM B OOJIbIIEH CTEeIeHU
TTOIIEP>KMBAIOIIMX MHHOBAIIWIA, YTO TOBOPUT
0 TOM, UTO OTpaciv HYXHbI paguKaJibHbIe
TepeMeHbl, OCHOBaHHbIE HA ”THHOBAIIMOHHO-
OpPUEHTUPOBAHHOU cTpaTeruu. «MoTopom»
TaKUX MIePeMEH MOTYT CTaTh CHHEPTETUIECKIIE
WHHOBAIIMU — HOBBIE TPAHCIIOPTHBIE CPEICT-
Ba 1 TEXHOJIOTMU, BOZHUKAIOIIIUE B MPOLIecce
TMOPUAN3AINY Pa3TUIHBIX BUIOB TPAHCIIOP-
Ta 1 (opMUpPYIOITHE CUHEPTETUIECKIE COTIH -
aJIbHO-2KOHOMUYeCcKUe 3(PHEeKTHI.

KOHCOJINOAUPYIOLLNIA 3DDEKT
CUHEPI'MAN

CHHepreTH4ecKne WHHOBAIIMM OCHOBAHBI
Ha BBISIBIICHHON aBTOpOM [18] TenaeHnuu k ru-
OpuIu3anny BHJOB TPAHCIOPTA M TPAHCIIOPT-
HBIX CPEJCTB. DTH MHHOBALMH IMO3BOJISIOT
copmupoBars cuHepreTnyeckne 3QQPeKTs
3a CYET COUCTAHMSI «CHIIBHBIX» CTOPOH Pa3HBIX
TPAHCIIOPTHBIX YCIIYT U BO3MOXKHOCTEH, OTKPBI-
BaeMbIX ¢ MX yuyactueM. B nawane XXI Beka
CHHEPreTHYEeCKIe MHHOBAIIMY KaK MPOCKTHI BCE
Oospiie M OOJIBIIE 3aXBATHIBAIOT YMBI YUEHBIX
W MH)KEHEPOB T10 BCEMY MUDY.

Tax, HanpuMep, MHHOBAaLMOHHBI BUJ
TPAHCIIOPTA «I10E€3/1-CaMOJIET» MIPEACTABIILET
€000V CUCTEMY, COYETAOIILYIO CKOPOCTD IBU-
JKEHMSI CaMOJIETa U TMOKOCTB XKeJIE3HOLOPOXK-
HOTO TpaHcropTa. BmecTo jokomoTnBa uc-
TTOJIB3YETCS JIETAIOLIEE KPBUIO C IBUTATENSIMU,
KaOWHOW, TOTJIMBHBIMUA O0aKaMM M IIACCH.
BmecTo BaroHoB— MozyJ1 (Karcysibl), Kaxaast
M3 KOTOPBIX MPENCTABISIET COO0N aBTOHOM-
HBII (hro3ensik camosieta. Karcyiasl MOXHO
TIPUMEHSTD Ha XEJIE3HOAOPOKHOM TPAHCTIOP-
T€, YTO TMO3BOJSIET BHECTU CYILIECTBEHHBIE
W3MEHEHNS B CaMy KOHLIETILIMIO PAa0OTHI a3p0-
MOPTOB U UX aPXUTEKTYPHYIO KOHCTPYKIIUIO.
BmecTto Toro, 4ToObl UATU B a3pOMNOPT U ca-

® MWP TPAHCIMOPTA, Tom 13, N2 5, C. 26-38 (2015)

JIUTHCSI HA CAMOJIET, MTACCAXKUPBI CMOTYT MTOM -
TH Ha XeJIE3HOJOPOXHBIN BOK3aJI IUISI pa3Me-
IeHus1 BHYTpH Karcynsl. [Ipryem mporuece
OyIeT CTOJb Xe MPOCTBIM, KaK B ciydae
C MPUTOPOJIHBIM Moe3a0M. [lo mocTikeHnN
a3pOoNopTa Karcyyabl MPUKPETUISIIOTCS K JIETa-
FOIIEMY KPBUTY, TaK YTO MTaCCaXUpaM He Hy-
JK€H HUKAKOW TepMUHAI.

TOT ke MPUHLIMIT OTHOCUTCS U K KOMMEp-
yecKMM rpysomnepeBo3kam. JlaHHass KOHGUTy-
pauus obecneynBaeT 6osiee 3dEKTUBHOE
¥ TMOKOE yTpaBJIeHNE MACCAXUPO- U TPy30ITe-
PeBO3KaMM, CHIKasl BEPOSITHOCTh HE3aroJ-
HEHHBIX pelicoB. MoaylbHass KOHCTPYKIIUS
JTaeT 3KOHOMUIO B IKCILUTyaTalluM, XpaHEHUN
" Joructuke. Kpome Toro, nogoOHbIH MOxXoa
SKOJIOTWYEH. Peanm3anust mpoekTra moMOXKeT
TapMOHW3UPOBATh B3aMMOJIEHCTBUE aBUALU-
OHHOTO M XeJIEe3HOJOPOXHOTO TPAHCTIOPTa,
KJIFOYEBYIO POJIb B KOTOPOM BO3BMET Ha Ce0sI
JKEeJIe3HOA0pOoXHas UHppacTpykTypa. Tem
CaMBbIM KeJIE3HOIOPOXHBIE KOMITAHUY CMOTYT
3GbdeKTUBHO TMBepCUMULIPOBATH CBOIO €51~
TEJIBHOCTB B 00J1aCTH TTACCAKMPCKUX MTEPEBO-
30K, BBICTPaNBasi IOTUCTUKY TTOE30K Ha JaJTb-
HME U CBEpXITAIIbHUE PACCTOSTHUS C UCITOJTB30-
BaHUEM TPAIALIMOHHBIX U BBICOKOCKOPOCTHBIX
TOE3/I0B 1 MOE310B-CAMOJIETOB.

Hpyras cuHepreTuyeckass MHHOBalIUS,
npoekT SkyTran, mpeacTaBisieT coooii HeOOIb-
11I1e, MOCTPOEHHBIE U3 KOMITO3UTHBIX MaTe-
PpHAaJIOB KarcyJbl BMECTUMOCTBIO IO IBYX Ye-
JIOBEK, yAep>KNBaeMble MOHOPEJIBCOM Ha BbI-
COTE IIECTU METPOB C MOMOIIBI0 MAarHUTHOM
neutaur. OCHOBHBIE TPEUMYIIECTBA MPO-
eKTa:

1. DxoHoMus BpemeHu (0e3 mpoOoK, oxKuIa-
HUSI, IPOCTOTA UCIIONB30BAHNS).

2. Komoprt (kancyssl mpuxonsiT 6e3 ornosa-
HUsI, BBIOpaTh CTAHIIUK IPUOBITHS/OTIIPABICHHS
MOYKHO C TIOMOIIbIO cMapT(]oHa, MOAXOIST IS
JIIOJIE C OTpAaHUYEHHBIMU BO3MOXHOCTSIMU).

3. Pemienue npo6iiem npoOoK Ha aBTOJ0PO-
rax.

4. YBenuueHue MPOCTPAHCTBA IS BeJlonac-
CaXXMpPOB U MEUIEXOIO0B.

S. YMeHblIeHHE TOTPEOHOCTH B MapKOBOY-
HBIX MECTaX.

6. Bo3MOXKHOCTB J10OMpAThCs 10 KPYIHBIX
OM3HeC-LIEHTPOB, OM3HEC-UHKY0aTopoB, o(u-
COB KPYIHBIX KOMIIaHHMH ObIcTpee, HajeKHee
1 TOYHO B CPOK.

7. BbIcOKast 5KOJIOTMYHOCTh, 4TO OCOOCHHO
BaXXKHO JIJIST METAITOJIMCOB.
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ITpoekr SkyTran' MOXeT cOCTaBUTH OMpe-
JIEJICHHYI0 KOHKYPEHIIMIO TOPOACKUM XKeJie3-
HbIM goporaM. Ho B Gosibllieii cTeneHu ero
CJeyeT pacCMaTpUBAaTh B KAYECTBE KOHKYPEH-
Ta 1J1s1 aBTOMOOMJILHOTO TpaHcropTa. Odecrne-
YeHMe yIO0OHOTO [IJI5 TacCaXKMPOB B3aUMOJIE-
CTBUSI KeJIe3HBIX TOpOoT U cucteMmbl SkyTran
JTAeT UM MPEUMYILIECTBO BO BHYTPUTOPOJICKUX
U TIPUTOPOTHBIX TIEPEBO3KAX.

Cucrema Hyperloop npemycmaTtprBaeT nac-
CaXXUPCKUE KaICy/Ibl U3 AIIOMUHKUEBOTO CILIa-
Ba, MepeJABUTAIOIIUECS CO CKOPOCThIO
1200 KM/9 TI0 CIIeIMAIBHOMY TPYOOITPOBOIY
HU3KOTO NABJEHUS, TOMHSATOMY Hall 3emieit
Ha onopax. OCHOBHas €€ BBbIroJa COCTOUT
B JICILIEBU3HE.

Hyperloop MoXeT cOCTaBUTb KOHKYPEHIIUIO
KaK CYIIECTBYIOIIUM BbICOKOCKOPOCTHBIM
JKEJIe3HbIM I0poraM U aBUamnepeBO3KaM, Tak
Y TAKUM MHHOBALIMOHHBIM BUAAM TPAHCIIOPTA,
Kak cucrema MagLev.

B 10 Xe BpeMs orpaHUYeHHAas MPOBO3HAs
crocoOHoCTh cucteMbl Hyperloop B coueTaHun
C OTHOCUTEJIbHOM JEIIeBU3HOM JaeT BO3MOXK-
HOCTb UCITOJIb30BaTh €€ Ha HAIPABJICHUSIX OT-
HOCUTEIbHO HEOOJIBIINX MTACCAXKUPOIIOTOKOB,
TO €CTh B Ka4eCTBE JIUHUIA, MOJMUTHIBAIOLIINX
BBICOKOCKOPOCTHBIE XKeJIE3HOMIOPOKHbIE Ma-
ructpaiu. Tem caMbiM OYAYT TOCTUTHYTHI
pacumpeHue oOIIUX FPaHUL HA3eMHOTO BbI-
COKOCKOPOCTHOTO COOOILEHUS U Cepbe3HbIN
CHUHepreTuyeckuii apdexr.

CuHepreTuyecKrue MHHOBALIUM, KaK U 0a-
3UCHBIE, STTOXATbHBIE, OTHOCITCS K KATETOPUU
«IIPOPBIBHBIX». OHU TakxXe OMUpPaITCS
Ha MaKpOM300PETEHM S, OTKPHIBAFOT BO3MOKHO-
CTHU IJId KapAWHAJIbHBIX COMAJIbHO-3KOHOMUYEC-
CKHUX NEPEMCH U B Z[aJILHCfIHIeM MOTYT JICYb
B OCHOBY 3IIOXQJIbHBIX HOBOBBeICHUH. [TosiBie-
HUE B OTPACIA TAKOU KaTErOPUU MHHOBALIUIA —
ele OIHO MOATBEPXKIECHUE CIPABEITUBOCTA
KOHILIENIUY «MHHOBALIMOHHOTO PEeHeCcCaHCa»
JKEJIE3HBIX TOPOT.

Takum o6pa3zoM, MOBBILIEHUE TEMITOB
U YCTOMYMBOCTU POCTA POCCUICKOM 1 MUPOBOI
5KOHOMUK TpeOyeT aKTUBU3allMM WHHOBALI -
OHHOTO Pa3BUTHUS TPAHCIIOPTA, a pa3pabOTaH-
Has rpaduyeckas MoJesib UHHOBAIIMUOHHOTO

! Cwm., Hamp., http://www.skytran.com/ 1 B OTHOLICHU U
Hyperloop: http://hyperlooptech.com/. — pum. pen.

Pa3BUTHSI KEJIE3HOMIOPOXKHOTO TPAHCIIOPTA
B KOHTEKCTE IOJITOCPOYHON 9KOHOMUYECKOM
JIMHAMUKY CBUIETEIBCTBYET O TOM, YTO YCKO-
PpeHMe TPaHCIIOPTHBIX MHHOBALIMI — pealbHOE
JIeJI0 OJIMzKAIIero OyayIiero.
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ABSTRACT

The article considers the need to strengthen innova-
tive development of railway transport. There are exam-
ples of a newtype of innovations identified by the author —
synergies that open up opportunities for radical social
and economic changes. Technological revolutions and
theirimpact onindustry economy are examined. Basing
on comparing aretrospective analysis of innovation with

phases of techno-economic paradigm shifts and great
surges of Carlota Pérez, «great cycles» of Kondratiev,
phases of railway evolution graphic model of innovative
development of railway transportis generated. «Engine»
of upcoming changes can be powered by synergistic
innovations — new vehicles and technologies, resulting
in hybridization of various modes of transport, followed
by consolidated socio-economic effects.

Keywords: railway transport, innovation theory, synergetic innovations, Kondratiev cycles, technological

revolution, economic growth, evolution phases.

Background. The term «innovation» comes from
the Latin «novatio» (update, change) and the prefix «in»
(lat. «in direction of»). Literally «innovatio» means «in
the direction of change». The concept of «innovation»
appeared in scientific research in XIX century, but it has
become widespread in XX century through the works
of Schumpeter, who first used this term in the economy.
He wrote that when innovations are introduced into the
economy, there is a so-called «whirlwind of creative
destruction», undermining the balance of the previous
economic system, causing withdrawal from the market
of obsolete technologies and outmoded organiza-
tional structures, leading to emergence of new sustain-
able industries, resulting in unprecedented economic
growth and human well-being. «Innovation» is an act
of changing production functions» [1].

Innovation is at the same time a specific form of
life- and human mental activity. Its implementation and
interpretation (especially if taken as a system) as of a
set of specially organized actions and thoughts at dif-
ferent stages of development of society, in different
types and models of economic systems have not been
the same.

It should be noted that social conditions signifi-
cantly affect the propensity to inventions and imple-
mentation of innovations — «technological creativity of
society», by definition of Joel Mokyr [2]. He identified
three main conditions that promote such a creativity:

— firstly, the presence of staff of «inventive and
entrepreneurial innovators, able and willing to chal-
lenge the physical environment for improvement of
their lives»;

— secondly, «economic and social institutions
should encourage potential innovators, creating for
them the right incentive structure»;

— thirdly, «innovation requires diversity and toler-
ance».

Objective. The objective of the author is to con-
sider waves of railway innovative development.

Methods. The author uses general scientific
methods, comparative analysis, construction of
graphical models.

Results.

Cycles of economic dynamics

In modern science, innovation is considered as
an important factor of social and economic develop-
ment and is an integral component for formation of
the society of XXI century. One of the global trends is
an increased competition of innovative systems with
«traditional» production systems for the necessary
resources. Economic development is dialectical to
some extent: on the one hand, it is generated by in-
tensification of scientific and technological progress;
on the other hand, its result leads to an increase in
the level of technological development. That is why
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the theory of innovation is extremely relevant, par-
ticularly for railway transport, which «rendered a truly
invaluable service to humanity in the development of
civilization» [3].

Formation of the foundations of innovation theory
happened within the framework of the formation of the
general theory of cycles and crises, particularly in
economic and technological spheres. The cornerstone
in the foundation of the innovation theory was laid by
N. D. Kondratiev. Russian economist linked the tech-
nological and economic innovation waves with radical
changes in other spheres of social life: «... wars and
social upheavals are included in the rhythmic process
of development of large cycles and not as source
forces of this development, but as one of the forms of
its manifestation. But once established, they, of course,
in turn have a powerful, sometimes perturbing effect
on pace and direction of economic dynamics» [4].
«Long Kondratiev waves» or, on the other, «long Kon-
dratiev cycles» have about half a century of duration
and consist of two stages — upward and downward,
and four phases — recovery, rise, downturn, recession.

According to his ideas, the first such cycle began
in 1803 and lasted until 1843; the second cycle lasted
during 1843-1896; the third one arose in 1896. Ac-
cording to modern researchers, this cycle lasted until
1947. There are two more cycles corresponding to the
theory of N. D. Kondratiev: the fourth ( 1947-1983) and
fifth (1983) [5]. (Borders of cycles vary in different
works).

As noted in [6], Kondratiev linked the existence of
long cycles to the progress of engineering and techno-
logy. Empirical studies show that the length of eco-
nomic cycles is a variable value. The theoretical expla-
nation of cyclical economic development does not
allow the presence of strict quantitative laws of deploy-
ment of market processes over time, either some
«magic dates» for emergence or rise or cataclysms.
Kondratiev, noting that the development of the down-
ward wave leads to formation of preconditions for a
new long-term rise, pointed out: the rise is not inevi-
table, as in the economy organic changes can occur,
distorting the nature of economic dynamics. And it is
even more impossible without a specific analysis to
state that a change of trend is bound to come at a
certain time.

Today, economic science defines the phenomenon
of long cycles as follows: they are market fluctuations
lasting 45-60 years, manifested in the dynamics of
prices, output and performance of various industries
and sectors of the economy, defined by long-term
changes in supply and demand trends.

Every long Kondratiev cycle is accompanied by a
wave of innovation caused by large-scale technologi-
cal revolution. The author of the book «Technological
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Revolutions and Financial Capital: The Dynamics of
Bubbles and Golden Ages» Carlota Perez [7] defines
the technological revolution as a powerful cluster of
new dynamically developing technologies that can
generate a long-term trend of development and a
significant rise in the economy. Each cluster contains
asetof related innovative technologies of wide applica-
tion and organizational principles, leading to a jump in
performance in almost all spheres of economic activity.
The technological revolution brings with it not only a
complete restructuring of the production structure, but
also the changes in public management and society.
C. Pérez named all the above «techno-economic
paradigm».

Carlota Pérez identifies five technological revolu-
tions that had occurred in the period of 1770s-2000s.
Each ofthem represents the expansion of new products,
industries and infrastructures, gradually forming a new
techno-economic paradigm. It should be noted that any
such revolution really combines new industries and prod-
ucts with pre-existing undergoing renovation. Railways
ofthe second technological revolution led to emergence
of national rail transportation network and the telegraph.
Steel rails of the third revolution spawned transcontinen-
tal networks, which together with steamers and the
telegraph provided the flourishing of international mar-
Kkets, etc. At that time railway transport played a key role
in both revolutions. According to a major specialist in the
field of economic history R. Cameron, «steam locomotive
and steel rails to a greater extent contributed to accel-
eration of the process of economic development than
any other technological innovation of XIX century» [8].

Developing the theory oflong cycles of Kondratiev,
Carlota Peérez argues that each long wave caused by
technological revolution has four phases:

1) After «Depression», a period of rapid growth,
innovative products appear that drive the industry to
change and determine the direction of future develop-
ment. A paradigm is formed corresponding to the
phase of «<implementation».

2) The second phase - rapid distribution of goods.
During this period, there is flourishing of new branches
of technology systems, infrastructures and, conse-
quently, growth of markets. It is time to conduct ag-
gressive investment (phase «aggression»).

Those two phases can be called a period of forma-
tion, after which comes a turning point, and a period of
deployment begins. As a rule, a turning point is pre-
ceded by the collapse of the financial «<bubble».

3) In the third phase — «synergy» — growth contin-
ues under the conditions when the production system
is completely subordinated to the new paradigm.

4) The fourth phase — «maturity» in which the main
branches are beginning to face a market glut.

Projections of evolutionary phases

Emergence and development of railway transport
had stimulated the development of related industries,
and later became a factor of emergence of new areas
of production activities. This leads to the conclusion
that the railway, being breakthrough (landmark) in-
novation, is also the basis for formation of the cluster
of improving innovations that makes this industry
unique and economically attractive.

The development of railway transport was a key
factor in accelerating the growth of the world economy
since XIX century. B. M. Lapidus and D. A. Macheret [9]
divide three phases in the evolution of railway transport,
corresponding to the Hegelian triad of «thesis — anti-
thesis — synthesis».

The first phase («thesis») is characterized by ex-
tensive development of the industry. Railway transport

in this period becomes a stimulator of other sectors of
the economy and market capitalization growth, pro-
motes the formation of a single economic space.

The second phase of evolution ( «antithesis») sup-
ports sustainable economic growth generated in the
first phase by the railway network. Its main focus is
introduction of technical innovations that improve the
performance of infrastructure and rolling stock, tech-
nology of transportation process. Extensive develop-
ment of railway transport «in breadth» is replaced more
by the intense — «depthward» [10].

The key to the transition to the third phase («syn-
thesis») is a specialty of railways: high-speed com-
munication is developing that reflects the needs of
passengers for cardinal acceleration of traveling, as
well as heavy freight traffic, which can significantly
increase the volume and reduce the cost of transpor-
tation of bulk cargo. Priorities forimproving the quali-
ty of the transportation process are reduction of the
cost and increase in the speed of delivery of goods
and the movement of passengers [9], which can be
achieved only on the basis of innovation-oriented
development.

It should be noted that Kondratiev wave theory and
phase theory of Pérezhave original sounding for railway
development, and this is due to the specifics of the
industry:

— Railway transport renders services to all other
sectors of the economy, including innovation, and its
status should meet their requirements;

— Railway transport, consuming products pro-
duced by many industries, absorbs innovations gene-
rated in other areas.

Atthe end of last and the beginning of this century,
the world has tended to accelerate the development
of rail transport on the basis of innovations that became
the basis of the concept of an innovative renaissance
of railways [11, 12].

Here we should highlight the key significance of
innovative development of rail transport to the world
economy(part of which is the Russian economy), cop-
ing with the effects of the global crisis, to be able to
embark on a path of sustained progress.

According to E. G. Yasin, the main problem lies in
the fact that «a period of innovation pause takes place,
there are no major inventions that would generate ad-
ditional streams of innovation» [13]. This implies the
need for emergence of the major innovations that
would serve as an «engine» for sustainable growth, and
they, as is rightly pointed out by D.A. Macheret, are
possible only with investment [14], based on real sa-
vings. And if the previous economic «boom» at the end
of XX-beginning of XXI century was based mainly on
innovation in the field of information technology and
telecommunications, which largely contributed to
«virtualization» of the economy, becoming one of the
causes of the global crisis, then, turn to the growth of
the real effectiveness based on performance requires
innovation in the movement of real goods or, in other
words, in transport sector.

Thus, innovation in the field of railway transport,
has a long history and has played a significant role in
the development of the era of rapid economic growth,
once again becomes a great demand in the real
economy, especially in Russia, where the railways re-
main the backbone of the mobility of people and goods.

Construction of a graphical model

Given the evolutionary, cyclical economic, innova-
tive development, to understand the perspectives and
to justify areas of innovation-oriented rail industry a
retrospective analysis is required, which was carried
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out using an economic classification of innovations
developed by the author [15].

Comparison of the results of a retrospective analy-
sis of innovation in railway transport with the phases of
a big wave of Carlota Pérez, long waves of Kondratiev,
phases of evolution of railways helped to build a graphi-
cal model ofinnovative development of railway transport
(Pic. 1). Onits basis the following conclusions are made:

— Phases of evolutionary development of railway
transport are characterized by continuity;

— Historical, social and other events, of course,
affect the development of railway transport, but with all
the changes, itremains a unique industry, which is a «<key
link in the chain of world economic relations» [16];

— The basis for every new technological order are
inventions of the previous way of life;

— One of the unique characteristics of railway trans-
portis quite long life cycle of the industry, which has been
going on for 200 years.

Graphical model of innovative development of in-
dustry shows its trend in relation to the phases of the big
wave of Carlota Perez and large cycles of Kondratiev.
And the change of the former, as a rule, corresponds to
the extremes of the latter.

We should consider in detail manifestation of the
phases of big wave in the innovative development of
railway transport.

The phase of «implementation» (which lasted until
the middle of XIX century) is characterized by the ap-
pearance of several landmark and a number of basic
innovations due to which railway transport has emerged
as the industry and has shown its effectiveness.

The phase of «aggression» (1850s—-1870s) is a
period of creation of the global railway network when the
industry has been the investment leader. At that time,
basic innovations were introduced, but the role of im-
proving innovations significantly increased.

Together, these two phases ensured the establish-
ment of the railway industry, which has taken a dominant
position in the land transportation of cargo, and pas-
sengers.

«The turning point» has quite clearly manifested it-
selfinthe history of Russian railways in the «railway fever»
of 1880s and the beginning of the 1890s, after which
the pace of construction of rail lines have decreased
[17]. Similar processes occurred in other countries.

The phase of «synergy», attributable to the end of
XIX-beginning of XX century, was in the full sense of the
word «golden age» of railways, which, continuing
steadily to dominate in overland transportation, intensi-
fied its activities basing on the diffusion of innovations
of the previous phase and the emergence of new, re-
lated to absorption in the industry of the results of the
first phase of the second industrial revolution (the third
technological revolution according to C. Pérez).

The second stage (the fourth technological revolu-
tionaccordingto C. Pérez) gave impetus to the transition
to a phase of «<maturity», and at the same time gave rise
to powerful competitors of railways — air, road, and
pipeline transport. While transportation market is satu-
rated, the role of microinnovation is growing for railways,
and pseudo-innovations have since appeared.

In the phases of «synergy» and «maturity» the de-
ployment of technical and technological possibilities and
socio-economic role occurs, corresponding to the first
phase of the evolution of railway transport («thesis»).
Andin the second part of the phase of «maturity» railways
from the group of innovative and economic leaders goes
into the category of traditional industries, supporting the
stable functioning of the economy by narrowing the
market share. This period corresponds to the second
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phase of evolution («antithesis»). Intensification and
increase in efficiency of the industry at that time were
related to the diffusion of earlier absorbed results of
innovations occurred in the late XIX—early XX century,
the second industrial revolution (the stages of which
correspond to the third and fourth technological revolu-
tion according to C. Pérez).

The absorption of innovation caused by the third
industrial revolution in the late XX century( the fifth tech-
nological revolution according to C. Perez), as well as
the appearance on the railway transport in the phase of
«maturity» of important basic innovations such as high-
speed communications have become prerequisites for
the next big wave in the development of the railway
sector, the beginning of which should be already called
«innovative renaissance».

At the same time the current stage of development
of railway transport is characterized by presence to a
greater extent of supportive innovations, which suggests
that the industry needs radical change, based on inno-
vation-oriented strategy. «Engine» of these changes
may be powered by synergistic innovations — new ve-
hicles and technologies, resulting in hybridization of
various modes of transport and synergistic social and
economic effects.

Consolidating effect of synergy

Synergetic innovations are based on the tendency,
identified by the author [18], to hybridization of modes
of transport and vehicles. These innovations make it
possible to generate synergetic effects through a com-
bination of «strong» sides parties of various transport
services and opportunities, appearing due to their
participation. At the beginning of XXl century synergistic
innovations implemented in the projects capture more
and more the minds of scientists and engineers around
the world.

For example, an innovative mode of transport
«train-plane» is a system that combines the speed of
the aircraft and the flexibility of rail transport. Instead
of using the locomotive, flying wing with engines,
cabin, fuel tanks and landing gear is applied. Instead
of cars — modules (capsules) are applied, each of
which is an independent aircraft fuselage. The cap-
sules can be used in rail transport, which allows to
make significant changes in the concept of airports
work and their architectural design. Instead of going
to the airport and boarding the plane, passengers will
be able to go to the railway station for placing inside
the capsule. Moreover, the process is as simple as in
the case of the commuter train. Upon reaching the
airport capsule is attached to the flying wing, so that
passengers do not need any terminal.

The same principle applies to commercial cargo
transportation. This configuration provides a more
efficient and flexible management of passenger and
cargo transportation, reducing the probability of un-
occupied runs. The modular design enables savings
inuse, storage and logistics. In addition, this approach
is harmless. The project will help to harmonize the
interaction between air and rail transport, a key role
in which will be played by railway infrastructure. Thus,
railway companies will be able to effectively diversify
their activities in the field of passenger transportation,
building logistics of traveling at long and very long
distances using conventional and high-speed trains
and trains-planes.

The same principle applies to commercial cargo.

Other synergistic innovation, project SkyTran’, is
small, built of composite materials capsules for up to

I'See, e.g., http://www.skytran.com/ and http://
hyperlooptech.com/. as for Hyperloop system. — Ed. note.
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2 persons held by monorail at the height of six meters
using magnetic levitation. The main advantages of the
project:

1. Time saving (without traffic jams, waiting, ease
ofuse).

2. Comfort(capsules come without delay, itis pos-
sible to select station of arrival / departure with smart
phone, they are suitable for people with disabilities).

3. Solving of traffic jams problem on the roads.

4. The increase in space for bicycle-passengers
and pedestrians.

5. Reducing the demand for parking spaces.

6. The ability to get to major business centers,
business incubators, offices of large companies
quickly, reliably and on time.

7. High environmental friendliness, which is par-
ticularly important for metropolitan areas.

Project SkyTran can make certain competition to
urban railways. But mostly it should be seen as a com-
petitor for road transport. Provision of interaction of
railways and SkyTran system is more convenient for
passengers and gives them an advantage in urban and
suburban traffic.

The system Hyperloop provides passenger cap-
sules of aluminum alloy, moving at a speed of
1200 km / h in special low-pressure pipelines, raised
above the ground on supports. Its main benefit is
cheapness.

Hyperloop can compete with existing high-speed
railways and air transportation, and such innovative
modes of transport, as a system of MagLev.

At the same time, the limited carrying capacity of the
system Hyperloop combined with the relative cheapness
makes it possible to use it at lines with relatively small
volumes of passenger traffic, that s, at the lines that feed
the high-speed railway main lines. Thus, expansion of
common borders of terrestrial high-speed communica-
tions and serious synergetic effect will be achieved.

Synergetic innovation as basis, epoch-making, are
classified as breakthrough innovations. They also rely
on macro inventions, open up opportunities for radical
social and economic changes and in the future could
form the basis of epochal innovations. The emergence
of such a category of innovations in the industry is
another confirmation of the validity of the concept of
«innovation renaissance» of railways.

Conclusion. Thus, increasing the pace and sus-
tainability of growth in the Russian and world economies
requires enhancement of innovative development of
transport. The developed graphical model of innovative
development of railway transport in the context of long-
term economic dynamics indicates that the accelera-
tion of transport innovation is a real deal of near future.
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