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Ob6ecneyeHune TPaHCMOPTHOWM
CBSI3aHHOCTU TePPUTOPUI UrpaeT
CUCTEeMOoOo0Opa3yIoLLYIo POJlb

B OCBOEHUM HOBbIX 006/1acTeid, a Takke
B noaaep>xaHnn 6e30nacHoOCTU U PocTa
3KOHOMUKU. C 3TOV TOYKU 3PEHUS,
Haxo)xgeHue crnocob0B onTUMasibHOro
u c6anaHcUpoOBaHHOIo Ppa3BuTuUs

TOro UM MHOIro BuAa TpaHCcropra

AJ1S1 CONPSKeHUs UHTEePEeCOB PErnoHOB
y)ke Ha aTarne npesBapuTesibHoOro
paccMoTpeHUs NPOEeKTHbIX 3a84aHNNA
aBnseTcs Heobxoaumbim. lNMpeanoxeHa
Mozaesib uesecoobpasHoCcTu
npuMeHeHuss aBnaLMOHHOro
TpaHcrnopTa npu peLeHnu npooériem
cBsi3aHHOCTU TepputTopuii. Mogenb
npurogHa v [4J1s1 OLLeHKU POJIN APYIrux
BUAOB TPaHCMopTa.

Kno4esbie ciioBa: 4OCTYNHOCTb
TePPUTOPUI, TPAHCIIOPTHAS CETb,
aBUAaLIMOHHbIV TPAHCMOPT, MOAEI b
CBSI3@aHHOCT TEPPUTOPUIA.
|
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106U — OOKMOp MexHuU-
uecKux HayK, npogheccop,
Mockosckoeo asuauyuon-
HO20 uHCmumyma (Hayuo-
HaAbHO20 uccaedosament-
CK020 yHUBepcumema,),
Mockea, Poccus.

JIanuna Ceemaana
FOpvesna — doxmop
9IKOHOMUHECKUX HAYK,
npogeccop Poccuiickoeo
YVHUBepcumema mpanc-
nopma (MUHT), Mockea,
Poccus.

Dedomosa Mapuna
Anexcandposena — kanou-
dam 5KOHOMUUECKUX HAYK,
douenm MAU(HUY),
Mockea, Poccus.

pobieMa CBSI3aHHOCTU TEPPUTOPUIA
1711 Poccuu CTOUT Kak HeJTb3s1 OCTPO,
BeIb IUIOIIAAb Halllell cTpaHbI CO-
craBiseT 0ojiee 17 MUJUTMOHOB KBaJpaTHBIX
KusioMeTpoB. OUeBUIHO, UTO IIJISI OCBOCHUS
TepPUTOPHUIA TAKOTO MacilTaba, ux rmpeoodpa-
30BaHUS U XU3HeoOecneueHUs TpedyeTcs
(dopMupoBaHUe HAAEXKHOU 1 BCEOOBEMITIO-
1Ieit TpaHCITOPTHON MH(PPACTPYKTYPHhI.
CosznaHue 1 obecrieyeH1ue TPaHCTIOPTHOM
CBSI3aHHOCTU TeppuTopuii PM, HECOMHEHHO,
MpolecC MINUTENbHBIA U TPYAOEMKUI, OH
HYXXJIaeTCsl B TIIATEJbHOI MpopaboTKe Bceit
umMeroleics nHgpopMalmu, BKIOYas TeKy-
1Iee COCTOSHHUE TPAHCHOPTHOM CHUCTEMBI
B Poccun, MeXXKOHTUHEHTaJbHBIC CBSI3U,
HanboJiee BOCTpeOOBaHHBIE MAPIIPYTHI, MIEP-
CMEKTUBBI POCTA 1 PA3BUTHS PETHOHOB U OT-
pacien Xo34i1cTBa, COLMaJIbHO-9KOHOMUYE-
cKoe, aeMorpaguueckoe 1 reorpauyeckoe
MOJIOXEHUE pecIyOsIuK, KpaéB u obiacreid,
TEHICHIIMM Ha MUPOBOM PBIHKE M MHOTOE
Jpyroe.
3a pyoexoM, B EBporie B yacTHOCTH, pa-
00Ta B OTOM HaIpaBJIeHUU BeAeTCS YKe He
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OJIMH JIECSITOK JIET, YTO IIPUBEJIO HE TOJBKO K
MPUHATUIO CTpaTernyeckKux pelieHuii [1], Ho
M K UX MpaKTUUECKON peaau3aluu [2].

ABUAIIMOHHBII TPAHCIIOPT XOTS U SIBJIsI -
€TCSl CaMbIM JTOPOTOCTOSIIIUM JJISI KOHEY-
HOT'O OTPEOUTEIIST, HO TTOJHOCTHIO BBITIOJN -
HSIET oIpenesi€HHble TpeOOBaHUS K Iepe-
BO3KaM: CaMOJIETHl UMEIOT HauBBICIINE
IMOKa3aTeJIv 10 CKOPOCTU M 0€3011aCHOCTHU
OKa3bIBa€MBbIX YCIYI. A TaKxKe He TpeOyIloT
OoIbIINX MH(PPACTPYKTYPHBIX 3aTpaT, KPO-
Me KakK Ha CTPOUTEIbCTBO a3pOJPOMOB,
3aHUI U COOPYKEHUI B IyHKTaX BbLIETa
M TIpUiI€Ta, CUCTEM yIpaBJICHUS BO3IYII-
HBIM JIBUXKEHUEM.

.

[TpuHsTHE TTPENBAPUTEILHOTO PEIICHUS
0 BBIOOpE TOTO WJIM MHOTO BMJa TpaHCIIOpTa
JUTSI CBSI3U peTrMOHOB PM 3aBUCUT OT MHOXKe-
cTBa (haKTOPOB.

CoriacHo peiTUHTY I100aJbHOM KOHKY-
penTocnocooHocTu 3a 2013—2014 roast (The
Global Competitiveness Report) [1], mo ka-
YeCTBY TPAHCHOPTHOW MHGPACTPYKTYPHI
Poccus Haxogutcd Ha 93-m mecte u3 142
CTpaH, BKJIIOYEHHBIX B JAHHOE MCCIIEeIOBa-
Hue. B oruére 3a 2017—2018 roasl Poccus
3aHMMaeT yxe 38 Mecto. B Tom yuncie no
KavyecTBY MHGPACTPYKTYPhl aBUATPAHCITOPTA
oHa Ha 59 MecTe, B TO BpeMsl KaK paHbliIe
obu1a Ha 102. Ho HecMOTpsl Ha HEMJOXYIO
JTMHAMUKY, CTpaHa IMPOI0JIKaeT UMETh TPaHC-
MOPTHYO MHGPACTPYKTYPY, HE COOTBETCTBYIO-
Y0 CBOMM MacIitabam.

CpaBHEHHE OCHOBHBIX MH(MPACTPYKTYP-
HBIX TPAHCIIOPTHBIX MMOKa3aTeneit [2, 3] aBua-
HOUOHHBIX TTepeBo30oK P® ¢ CIIA, KHP
u MHaueii (puc. 1) moka3bIBaeT Hallle CUJIbHOE
OTCTaBaHUeE KaK 10 abCOJIOTHOMY, TaK 1 OT-
HOCUTEJIbHOMY KOJHMYECTBY a3pOIOPTOB.
Poccust pacnionaraet naxke MEHbIIIMM KOJIM-
YECTBOM a3pornopToB, YeM UHaus, umest mpu
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5TOM MHOTOKpaTHOE IpeobiafaHye B IJI0IIa-
oy Tepputropur. Ha mepBoMm mecTe 10 BbI-
OpaHHOMY KpuTepulio oka3biBatoTcst CIIIA,
Yy KOTOPBIX OTHOCUTEJIbHOE U aOCOJIIOTHOE
KOJIMYECTBO a3pOTIOPTOB Ha JIBa ITOpsiIKa Ipe-
BBIIIAET POCCUIICKHE MTApaMETPhI.

B KHP pocT 1oxomn0B HaceleHUsT U KOp-
Mopaluii oACTErMBaeT CIIPOC Ha TPAHCIIOPT-
HbIE TEPEBO3KM, a TpaXIaHcKas aBUaIlus
cTajla caMoil TMHAMWYHO pa3BUBaOIIeiiCs
oTpaciblo: HaurHas ¢ 2005 roga 3a 1ecsath JeT
00BbEM MepeBe3€HHBIX TPY30B YBEJIUUYUICS
B 3,5 paza, a rpy30000poT — B ueThipe. [Ipu
9TOM aBUalUMOHHBIN Mapk ¢ 2010 mo 2015 rox,
Bo3poc ¢ 2607 1o 4511 camoIEToB.

ITo cpaBHenuto ¢ KHP u CIIA rpy30060-
pPOT Hallleii CTpaHbl CYIIECTBEHHO OTCTAET.
C 2005 roma 3a gecsTh JIET OH YBEAUUMUIICS
Bcero Ha 10 % [4]. [1paBaa, mpUMepHO TaKOM
K€ XapakTep «CTaOMJIbLHOCTU» Ipy30000poTa
u B CIIA, ToIbKO TaM a0COIIOTHbBIC 3HAYCHUS
rnokaszaTeJieli oYTH B ABa pa3a Bbile (7800—
8300 mapa T kM). B cBolo ouepenn Brieuar-
JsieT auHaMuka rpyszoooopora KHP. C 2005
1o 2010 rog oH mpakTUUYECKU YABOUIICS, IPU-
yéMm B 2005 romy ObLI paBeH I'py30000pOTYy
CIIA, a ¢ 2010 no 2014 rog BbIpOC €llI€ Ha
30 %, npeBbicuB ypoBeHb 2004 rona Gojiee uem
B JIBa pasa.

MoXHO MpearnoaoXuTh, uTo B Kurae no-
CcTaTOYHO 3G GEKTUBHO MCITOIb3YETCS Ie0-
rpau4ecKuii M KIMMaTUIeCKUIA ITOTEHIIMA,
KOTJIa pa3Hble BUIIBI TPAHCIIOPTA HE COCTaB-
JISTIOT 3KE€CTKYIO KOHKYPEHIIUIO, a TapMOHUYHO
JTOTTOJIHSIIOT IPYT Apyra. BeposiTHO, TpUYrHbI
pocTta rpy30000p0Ta B CTpaHe CBSI3aHbI U C TH-
TaHTCKUM CKauYKOM B MH(MPACTPYKTYpPHBIX
TPaHCIOPTHBIX Mpolieccax. Tak, B 2009 roay
OBLIY BBEJIEHBI B CTPOIi CaMble COBEPIIIEHHbBIE
Ha CerojiHsi CKOPOCTHBIE XKeJIe3HOIOPOXKHbBIE
auHuM Yxanb—IyaHuxoy u YxxkaHuwkoy—Cu-
aHb. PocT aBTogopoxHoii cetu ¢ 2004 mo 2010
ron coctaBua 100 %. K xonuy 2006 rona
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B CTpaHe MMeJIOCh 12 MOPCKUX ITIOPTOB C TPY-
30000poToM B 100 MJIH TOHH, Yepe3 roj ux
HacuuThiBajaoCh 14, K KoHuy 2008-ro — 16.
B 2017 rony B Kutae nprbaBuioch elii€ YeThbl -
pe TTopTa-«CTOMIITTMOHHUKA» .

I[IprHMMas Bo BHUMaHME TOT (haKT, YTO
B cpepe TPAaHCIIOPTHON CBSI3aHHOCTH TEPPU-
topuii Poccuiickag ®enepaunst B MUpe 3a-
HUMaeT JajieKo He JTUIUPYIONINe TTO3UIINH,
MMPaBUTEILCTBOM ObLIIa IMPUHSTA K peaan3a-
uuu TpaHcIOpTHAs CTpaTerusi pa3BUTHSI
ctpanbl Ha niepuon 10 2030 roga [5]. Crpare-
I'Us HarpaBJieHa Ha (DOpMHUPOBaHNE EAUHOTO
TPaHCIIOPTHOTO TIpocTpaHcTBa Poccuu Ha
0a3e cOaTaHCUPOBAHHOIO OMEPEXAIOIIETO
pa3BUTHUSA TPAHCITOPTHOU MHQPPACTPYKTYPHI,
obecrieuyeHne TOCTYITHOCTHU ¥ KaueCcTBa TPaHC-
IMOPTHBIX YCIIYT IUIST HACeJICHWSI B COOTBET-
CTBUM C COLIMAJTEHBIMM CTAHIAPTAMM, TOCTYII-
HOCTH M Ka4yecTBa TPAHCIIOPTHO-JIOTUCTHYC-
CKUX YCIIYT B 00JIaCTH TPY30BBIX ITEPEBO30K,
peajqu3anuio TPaH3UTHOTO TOTeHIIMaaa
1 TIOBBIIIIEHNE YPOBHS 0€30ITaCHOCTHU TPaHC-
IMOPTHOM CUCTEMEI [6].

OnTuMu3anms TPaHCIIOPTHOM ceTH OyIeT
CBSI3aHA C CO3laHMEM KOHOMUYECKU 000-
CHOBAHHBIX PE3ePBOB IMPOIYCKHOM CTIOCO0-
HOCTH CYIIECTBYIOIINX 1 CTPOSIIINXCS TUHUIA,
CKOPOCTHBIX I BBICOKOCKOPOCTHBIX CHUCTEM
JUTST TIEPEBO30K MACCaXKUPOB U TPY30B, OCO-
OEHHO B pailoHax IMPUOPUTETHOTO XO3sii-
CTBEHHOT'O OCBOCHUSI, Ha YIAJIEHHBIX M MaJIO-
JTIOCTYITHBIX TEPPUTOPUSIX.

Il.

OCHOBHOII CUCTEeMHOW 3amaveil TpaHc-
TIOPTHOM CTPAaTETUM MHOTHE BETYyIITUE CIICIIA-
JIUCTHI CUUTAIOT TTOCTPOEHUE TPAHCTIOPTHO-
5KOHOMMYECKOTO OanaHca peruoHoB Poccuii-
ckoii Penepannu, TPUOPUTETOB Pa3BUTHUS
TPaHCTIOPTHOM UHMPACTPYKTYPHI [7].

Heocmopumo, 9T0 KaXablii BUI TpaHC-
TOpTa Ha CETOMHSIIITHUH IEHh UMEeT KaK CBOU
cnennduuecKre mpodjieMbl, TaK U OOIIHe,
3aTparuBaloliue Bce BBl cpasy. Hampumep,
JUIS BO3AYLIHOTO TpaHCHOpPTa OOHOW W3
cneurdUIecKUX MpoodaeM SBISIeTCS COKpa-
IIIEHWE YK CIIa a3POTIOPTOB U a39POIPOMOB B 2,5
pasa, KOTOpoe MOBJIEKIIO 3a COOOI 3aKpBITHE
MHOXecTBa aBuasuHuil [8]. O0muMu xe
mpobyieMaMu IS BCEX BUJIOB TpaHCIIOpTa
CTaJy HU3KWI TI0 CPAaBHEHWIO C 3amaJHbIM
YPOBEHb TEXHUYECKOW MPOU3BOACTBEHHOM
6a3bl, c1abocTh MHMPACTPYKTYPHI, HETOCTYII-
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HOCTh TPAHCITOPTHBIX YCJIYT B yHAJIEHHBIX
perroHax.

CaMbIMU OTCTAIOLIMMU B UH(PACTPYKTYP-
HOM OTHOIIIEHWY PerMOHAMU B Hallleli cTpaHe
SIBJISTIOTCSI CEBEPHBIE M arpapHbie. DTOo CBsI3a-
HO C T€M, UTO JIUIIIb XKeJIe3HOTOPOXKHBIE TPY-
30MEPEeBO3KM OCTAIOTCS €AMHCTBEHHBIMU
CTaOUJIBHBIMU 1 YCTOWYMBBIMU TI0 YaCTOTE
coo01IeHnsT B TeueHne Bcero roaa [9]. B To
BpeMsI Kak, HallpuMep, aBTOMOOUJTbHBIE TIepe-
BO3KM CYIIIECTBEHHO 3aBUCSAT OT KJIMMaTUYe-
CKUX YCJIOBMI1, KOT/Ia TIJIOXO€ COCTOSTHUE JI0-
pOT MPUBOIUT K POCTY DKCIUTyaTallMOHHBIX
3aTpaT TEeXHUKU U POCTY TapudoB, a B psia
yIan€HHBIX PETMOHOB M3-3a 0€310POXbs
B OCEHHMI1 1 BECEHHU I TIEPUOIbI K HACEIEH-
HBIM ITyHKTaM MOXKHO J00paThCsl MCKITIOUM -
TEJTLHO C TIOMOIIIIO BO3IYIITHOTO VJIX BOJTHO-
ro TpaHCIopTa.

ITpumMepoM TTOOOHOI CUTYaIlUW MOXKET
ciayxuth Pecnyonnka Caxa. ExeronHo croma
OCYILIECTBIISIETCS TAK HA3bIBAEMbI CEBEPHBII
3aB03, OTHAKO U3-3a OOMEJIEHUsT PeK HEOTHO-
KpaTHO OBIBAJIM CJTydau, KOT/Ia CyXOTpy3bl 1O
HECKOJIbKY MeCSIIeB IMPOCTalBaIi Ha OTHOM
MecTe, OXXuas moabémMa ypoBHs Bojbl. [Tocite
obmenieHus U cpbiBa Hapurauvu B 2013 romy
0oJiee TTOJIOBUHBI O0BbEMA TPY30B CTAIA 3aBO-
3UTh aBTOMOOWJIBHBIM TpaHCTIOPTOM. B 3uMHee
BpeMsT DYpBI €3/IST 10 pyciiaM 3aMEP3IINX PeK,
a J0OpOTry MPOOUBAIOTCS B CHETY MEXIY MTOCE-
kamu. [TpoTSKEHHOCTD MX MOXKET COCTaBJISITh
OT JIECSITKOB JIO TTOJIyTOPa THICSY KMJIOMETPOB.
OaHaKO He CTOUT 3a0bIBaTh, YTO ABTOMOOWIN
M CaMU CUJIbHO YsI3BUMBL. B ce3on 2016—2017
aHOMaJIbHbIE CHETOTIAIbI U TETUIASK TIOro/Ia He
TTO3BOJIMJIM BOBPEMST OTKPBITH aBTO3UMHUKHN
B KOJIBIMCKO1 TPYTIITE YJTyCOB, W IO HEKOTOPBIX
CEJ1 rpy3bl IOILIM TOJbKO B ampene. B 2017
rofy B SIKyTuy Ha Ha3eMHbIE TIEPEBO3KU TTPH -
XOIUIIOCH OKOJTO 60 % 006s13aTeTbHBIX TOCTABOK
rpy30B, Wi 6ojee 7 Toicad TOHH. [TpumepHO
TPEThsT 9YaCTh (OKOJIO 4 THICSY TOHH) TOCTABJIS -
JIaCch PEUYHBIMU CylaMU U TOJIbKO 219—220 ToHH
Tpy30BbIMU caMoJiETamu [9].

ITpu Hanuuuu MHGPACTPYKTYPHBIX OUC-
MPOTOPIMiA 0co00e 3HaUEHUE TIPUoOpeTaeT
OlIEHKA TPaHCITOPTHOTO MOTEHIINAIA TIPEK/IEe
BCETO C TOYKHY 3pEHUS] YCTOMUMBOCTH U IOJITO-
CPOYHOCTH COIMAJbHO-3KOHOMUYECKUX
MEPCIIEKTUB TEPPUTOPUIL MHTEHCUBHOTO
WHIyCTPUAIBHOTO POCTa.

TTockonbKy OCHOBHAS 3aa4a B UCCIIEN0-
BaHUM COCTOWT B OIPEACICHUN ONTUMAalhb-
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HOTO 1 cOaJTAaHCUPOBAHHOTO Pa3BUTHS TOTO
WJIM UWHOTO BUJa TpaHCIIOpPTa paau odecre-
YeHWsI CBSA3aHHOCTU TEPPUTOPUI, TO IS
JIOCTUKEHMS TTOCTaBJIEHHBIX 1IeJIeil Tipeia-
raeTcst cpopMupoBaTh PEUTUHTOBYIO METO-
JIIMKY, C TIOMOIIBIO KOTOPOH IJIsI KaXXI0ro
BUJla TPAHCIIOPTAa B 3aBUCUMOCTHU OT €TO
0COOEHHOCTEN, MPONYCKHOM CITOCOOHOCTH,
3aTpaT Ha CO3JaHue U colepXaHue uHdpa-
CTPYKTYPBI, TUTIA TEPPUTOPUH, €€ TIPOTSIKEH-
HOCTHU W T.H. (TTOJHBII HAaOOp KpPUTEPUEB
BKJIIOYAET CYIIECTBEHHO OOJIbIIIEE UX YUCTIO)
BBIBOAMJICS OBl OMpeNeJEHHbINA MoKa3aTelb
TOTOBHOCTH (PacIoOJIOKEHHOCTU) PerMoHa U
€ro HaceJIeHU K PelIeHUIO 3a1a4H.

1.

Co3znmaBaemasi MOJIeJIb COCTOUT U3 TPEX
OCHOBHBIX 3JIEMEHTOB: IEPEMEHHOTO (TEPPU-
TOPUATBHOTO) MOJIYJISI, TOCTOSTHHOTO ((PyHK-
LIUOHAIIBHOTO) MOJYJISI U MOITYJISI PACCTOSTHUS.
Kaxnplil 3 HUX MeeT Habop KpUTEPUEB, TTO
KOTOPBIM JA€TCS OLIEHKAa aHAJIU3UPYEeMbIM
BUAaM TpaHcnopTa. Monenb 6a3upyercs Ha
9KCIIePTHOI OLIEHKE: TpyTia KOMITETEHTHBIX
JIULL IPOBOJUT MPOLIEAYPY PEUTUHTOBAHUS 1O
BXOASIIUM MepeMeHHbIM. 1151 TOBBIIIEHUS
TOYHOCTHU PE3YJIbTaTOB PEKOMEHYETCS yBe-
JIM4eHue yncia skcneptoB. K qoctonHcTBam
MOJIEJIU CTOUT OTHECTH €€ MPOCTOTY U HETpe-
00BaTeAbHOCTh K BBIYUCAUTEIbHBIM MOII-
HOCTSIM.

[TpuHUMT Moe I 3aKItovaeTcs B hopMu-
POBaHWU arperMpoOBAHHOTO PEHTUHTA CBSI3aH-
HocTH (PC) ABYX 371eMEHTOB, POJIb KOTOPBIX
BBITIOJTHSTIOT OTACIbHEIC peTHOHBI PD. B mo-
MOJIHEHUE 1ieJiecooOpa3Ho ¢hopMUPOBATH
PEUTUHT MOTEeHUMATbHBIX BOBMOXXHOCTEN IS
STUX JIEMEHTOB C YKa3aHUEM HEOOXOIUMBIX
TEXHOJIOTUIA, JOCTYMHBIX WM MOAJIeXalInuX
pazpaborke. Bua 3aBUCUMOCTU pelTUHTa
CBSI3AHHOCTH 10 KOHKPETHOMY THUITY TpaHC-
nopra:

PC=xPC +PM, (1)
rae i — Habop 2JIEMEHTOB-PETUOHOB B TPAHC-
noptHo# uenu; PC, — peiTUHT CBA3aHHOCTH
o/HOTrO pernoHa; PM — naHHbIe, MOJlydeHHbIE
B pe3yibTaTe (hDOPMUPOBAHUS MOIYJISI pac-
CTOSIHUSI.

PelATUHT CBSI3aHHOCTHU SIBJISIETCS] BEIMYM-
HOM, 3aBUCSIEH OT MHOTUX IIEpeMeHHbIX. 1151
(dopmanuzanuu MOAEIU 3TU MEPEMEHHbIE
OBbUIM CTPYIIIIUPOBAaHbI KAK TEPPUTOPUATBHBIN
¥ QYHKLIMOHATbHBIN MOy IU. Kaxknblii M3 HUX
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BKJIIOYAET B C€0sl COOTBETCTBYIOIIME Mepe-
MEHHBIE.

TeppuTopuanbHbIA MOAYJIb HE 3PS TTOTY-
YW CTaTyC MEPEMEHHOT0, MOCKOJbKY Mpe-
JIOKEHHAs METOJAMKA MTPUMEHSETCS LI Mac-
CUBa JaHHBIX CyObekTOB P®D, Kaxnwlii n3
KOTOPBIX 00/1afaeT YHUKAJIbHBIM HaO0OpOM
XapaKTepUCTUK. B 4yKciio xapaKTepucTuk
BXOJSAT MPUPOJHO-KIMMATUYECKUE U Teorpa-
duyeckue nmoka3aTeiu.

WToroBblii peATUHIOBBIN Oas1 PYHKIMO-
HaJIbHOTO MOJYJISl TPeACTaBIIsSIET COO0M (PUK-
CUPOBAHHYIO BEJIMUUHY, KOTOPasl HE 3aBUCUT
OT MPUPOTHO-TeorpapuuecKux 0COOEHHOCTE N
peruoHa, HO MOXET MEHSThCS JUIb C Teue-
HUEM BpeMEHU NMPU U3MEHEHU U 9 KOHOMUYE-
CKOW, OJIMTUYECKOU, HAYyYHOW U MUHOW CUTYya-
LIMU B CTPaHE U MUPE.

OueBUIHO, UTO BIAUSTHUE MEPEMEHHBIX,
JlaXe TMpUHaIeXaluX K OTHOMY MOJIYJIIO,
JTOJIKHO OBITh pa3anyHbIM. ECTh mepeMeHHbIE,
KOTOpbI€ UMEIOT CYILIECTBEHHOE BJIUSHUE,
a €CThb TaKU€, UBMEHEHUE KOTOPBIX HE JOJIKHO
OKa3bIBaTh BAUSHUSA Ha Monenb. Mcxons u3
9TOr0, OBLIO MPUHATO pPEllIeHNWE MPUCBOUTH
KaXJI0OMY KPUTEPUIO CTENIEHb UX 3HAYUMOCTU
(Bec kputepusi). K rpynmne upe3BbiyaiiHO
BaXXHBIX KPUTEPUEB OTHECEHBI TaKue, KaK
BpeMsl, HalEXXHOCTh U OBICTPOTA MTOCTaBKU
TPy30B, a TAKXXe 00ECIeYeHUE UX COXPAHHO-
CTU, AOCTYIMHOCTh TOTO WJIU MHOTO BUIa
TpaHCIOpTa JJIs HaceJleHUs, 3aTpaThl Ha
Cco3laHWe U DKCIUTyaTalluio COOCTBEHHOIO
napka TPaHCIIOPTHBIX CPEACTB (apeHmy, Ju-
3UHT TOJBUXHOIO cocTaBa). Ha 3HaueHus
9TUX TOKa3aTeseil, M0 MHEHUIO SKCIIEPTOB,
MOTpeOUTENN yCayr oOpalllaloT BHUMaHUe
B MEPBYIO OYepeab MPpU BbIOOPE TOTO WJIU
HWHOTO CITIoco0a JOCTaBKU.

ITockonbKy mepedyrcieHHble KPUTEPUU
SBJSIOTCS JIMIIb YaCThlO OOLIEH CUCTEMBbI
KPUTEPUEB, TO U 3HAUMMOCTb UX B OOLIEH
MOJIEJIU OLIEHEeHA 10 eAuHOMY TipaButy. [Tpu-
HSITO pellieHre MPUCBAUBATh KAXKIOMY U3 HUX
CTEeIeHb 3HAYUMOCTH MO MATUOAJIBHOM 11IKa-
Je, tae 1 6amn — «HanuMeHee BaXHO», a 5 —
«4pe3BbIYATHO BaXXHO». BBICTAaBIATH OasLIBI —
00s13aHHOCTH 2KcmepToB. [locie Toro kak
chopMUpPOBAHBl PEUTUHTOBbIE Oasbl MO
TeppUTOpPUATBHOMY U (DYHKIIMOHAIBHOMY
MOJYJIIO, CJEAYeT ONpPeneauTh 001 KOdd-
duLMeHT-peUTUHT peruoHa. OH NpU3BaH
MOKa3bIBaTh MPUBJIEKATEIbHOCTh TOTO WJIU
MHOTO cy0BbeKTa dheaepaliul Il UCTIOIb30-
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BopoHexckas

Puc. 2. Mpumepbl HeapdeKkTUBHbIX Harnpas/IeHWii rpy30rnepeBo30K BO3AYLHbIM TPAHCMOPTOM.

BaHMS B HEM KaXKIIOTO M3 paccMaTPUBaeMBbIX
BUIOB TPaHCIIOPTA.

PesynsraTom pacuéra OymeT MHOromep-
HBIII MAaCCUB PEUTUHTOB JUIST 00OeCTIeueHUS
CBSI3aHHOCTH ABYX reorpaduieckux rouek PO
(pEeTHOHOB) IO KPUTEPUSIM, HATIpUMED, O0BE-
MOB IIepEBO30K ITaCCAXKMUPOB MJIM TPY30B pa3-
JIMYHBIMU BUJAMM TpaHCIOpTa. 3asiBICHHAS
METOIMKA ITO3BOJISIET BEIOPATh SKOHOMUYECKHU
OINTUMAIBHBIN TTOAXOM IUTSL VIIYUYIIIEHUS CBSI-
3aHHOCTH, a CJICIOBATENIbHO, 1 JOCTYITHOCTH
tepputopuii. [1pn Hannuum MHGOPMaALIUN
0 MepCIeKTUBaX Pa3BUTUS TPAHCIIOPTHOM
CBSI3aHHOCTU MOXHO 0oJiee TTOJIHO M TOYHO
TPOBECTU MPOTHO3UPOBAHUE CITOCOOOB €&
obecreuyeHNsT, THBECTUPOBAHMSI COITYTCTBYIO-
IIUX TIPOTPaMM C YIETOM OXMIAEMBIX COII-
AJIBHBIX Y 2KOHOMUYECKNX 3(P(PEKTOB.

Iv.

Jlnst mepeBO3KM Ipy30B HamboJjiee mpe-
MMOYTUTEIbHBIM BUIOM TPAHCITOPTA SIBJISICTCS
nupukadiab. Ha aTo yKa3bIBaIoOT Kak TEpPUTO-
pUaNbHBIN, TaK 1 (DYHKIIMOHATBLHBIA MOILYIIH.
JIumepcTBO CTOML SBHOTO TUXOXO/AA CBSI3aHO
B TIEPBYIO OYepeIb C TeM, YTO OH, HECMOTPS
Ha OOJIBIIYIO IO CPAaBHEHUIO C CAMOJIETOM
3aBUCUMOCTD OT ITOTOTHBIX YCIIOBUIA, TpeOyeT
MEHBIIINX 3aTPaT Ha CO3AaH1e U IOAAep>KaHUe
HEeoOXOIMMOI TS €TI0 KCITTyaTallii MH(Ppa-
CTPYKTYPBI, UMESI IIPU 3TOM CXOXKHE XapaKTe-
PUCTUKH ITO 6€30ITaCHOCTHU TPAHCTIOPTUPOBKHU
rpy3a, HaIgKHOCTHU, COXPAaHHOCTHU U T.1.

Cuuraercs, 4To caMONIET 3 (PEKTUBEH KaK
CPEICTBO TMEPENBIDKEHMS B TEX CIydasix, Koraa
pacCTOSTHUE MEXIY IMYHKTOM OTIIpaBICHUS
U ITyHKTOM TIpUOBITHS rpeBbiiaeT 500 kM. bes-
YCJIOBHO, UMEIOTCSI PETYJISIPHBIC PEeMChl U Ha
MEHBIIIE PACCTOSIHUE, HO 3a4acTyio 3TO 00y-
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CJIOBJICHO JIMIIIb OTCYTCTBHEM BO3MOXHOCTH
HCTIOIh30BaTh KaKOM-JIMO0 IPYTOil BUI TPaHC-
nopta. Ha puc. 2 mpeacraBieHbl IpUMephbI TAKKX
HeTIpUBJIeKaTeIbHBIX HAITPaBJICHUI TIEPEBO30K.
OTMeTUM TakXke, 4To XOTsd BopoHexckas
u ITeH3eHckas 001acTy HAXOAATCS B pa3HBIX
deneparbHBIX OKPYTrax 1 ITOTOMY OYEBUIHBIC
00BEKTHI MOMEIBHBIX PACYETOB, PACCTOSTHUE
MEXKIy HUIMU CJIMIITKOM MaJjlo, YTOOBI B3alMO-
o0Opa3Hasi TocTaBKa rpy30B BO3MYIIIHBIM TPAaHC-
TIOPTOM JJISI HUX cTasa 3(PHeKTUBHOIA.

WckmoueHneM B CyKIEHUSIX O HEIIeIeCco-
00pa3HOCTH MCIIOJb30BAHUS BO3MYIITHOTO
TpaHCITOPTa KaK CPeCTBA TPAHCTIOPTUPOBKU
TPY30B B paMKaX OTHOTO (peIepasbHOIO OKpY-
ra IBIISIoTCs Ypanbekuii, Cubnpckuii u Jlanb-
HEBOCTOYHBIN (pemepanbHbIe OKpyra. DTo
OOBSICHSICTCS TEM, UTO PACCTOSHUS MEXIy
CyOBeKTaMHM, BXOMSIIIMMM B COCTaB OTHOTO
demepaabHOr0 OKpyTa, KakK U PacCTOSHUS
MEXIy TpaHWYAIIUMU CYOBEKTaMM Pa3HBIX
OKPYTOB JOCTaTOYHO BeJnKu. [Tomumo mpo-
Yyero, MMEHHO 3TU (eaepaabHble OKpyra 00-
JIagaloT TAKUMM CJIOKHBIMU TIPUPOTHO-KITH-
MaTUIeCKUMHM YCIOBUSIMU, KOTOpBIE, HE OY-
Iy9r KOM(POPTHBIMHU U JJIS BO3AYIITHOTO
TpaHCITOpTa, AEJIal0T X COBceM Hea(D(HEeKTUB-
HBIMU TS JIFOOOTO APYTOro BUIA rpy3oIiepe-
BO30K.

Ha puc. 3 pansl npuMepsl Hanboee 3d-
(eKTUBHBIX HaIIpaBICHUN TPY30IIepPEeBO30K
MIPU HUCIOJIb30BAHUM BO3AYITHOTO TPaHC-
moprTa.

Kak u nipenmosaraiaochk, B IEpBYIO OUepeIb
permoHaMu, Tae HamboJiee BBITOTHO IIpUMe-
HEHME aBUAIIMOHHOTO TPAHCIIOPTA, SIBISTIOTCS
Bce ceBepHble cyobeKThl Poccuiickoit Mene-
palmy, HaXOIsIIIMeCs 3a IMOJSIPHBIM KPYTOM
1 B YCJIIOBUSIX BEUHOI Mep3/I0ThI: Pecriyommka
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MpuMopcKuii Kpait

Puc. 3. Mpumepsbi 3¢pPeKkTUBHbIX HaNpaBaeHni rpy30nepeBo30K BO3A4YLUIHbIM TPAHCMOPTOM.

BopoHexckan 8

Puc. 4. Han6onee agppexkTuBHbIE MaPLUPYTbI NACCaXNPCKNX MepeBO30K BEPTONIETHbIM TPaHCIIOPTOM.

Caxa, Maraganckas obyiactb, YykoTcKuii
u SImano-HeHelkuii aBTOHOMHBIE OKpYTa.
ABUaIs ONTUMAJIbHA C TOYKHU 3peHUST 00eC-
MEeYEHMS CBSI3aHHOCTU C APYTUMU TEPPUTO-
pusIMM CTpaHbl U 1jid KanuHuHrpamckou
obyacTu.

YTo KacaeTcs maccaxKupckux epeBo3oK,
TO MeHee IPUBJICKATSIbHBIMU PETMOHAMU JIJIST
BEPTOJIETHBIX MEPEBO30K CTAJIU T€ XK€ PETrro-
HBbI, YTO M JJISI CaMOJIETHOIO TPaHCIIOPTA:
ApxaHrenbckast oonacTb, Pecniyoauka Kape-
s, Kamuarckuii kpait. OCHOBHas TTpU4YM-
Ha — KJIMMaTUYECKKEe OCOOEHHOCTH PETUOHOB.
Tem He MeHee pa3paboTaHHast MOJEIb IO~
3BOJISIET BBIOPATh OTHOCUTEIHHO ONTHUMAJIb-
HOE pellieHKe JaXe B TaK1X yCJI0BUsIX. BepTo-
JIETHBIA BU, BO3IYLIHOIO TPAHCIIOPTA UMEET
BCE PaBHO PEUTUHT IIPUMEHEHHS B HA3BaHHBIX
permoHax Iy4iie, 4eM y camoJiéTHOTro. OCHOB-
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HOE TIPEUMYIIIECTBO BEPTOJIETOB — HETPeOO-
BaTEJIbHOCTb K YPOBHIO MH(MPACTPYKTYPHI
MYHKTOB BblJIeTa 1 mpuiiéta. OIHAKO BBITO-
Hee 3TOT BUJ TPaHCIIOpPTa MCIOJIb30BaTh Ha
HEOOJbIINE PACCTOSIHUS MEXKIY COCETHUMU
cyobekTaMu. Takue mepeBo3KMu OyIyT MeHee
3aTpaTHBI U IJIsI TACCaXKUPOB, U AJIsI aBUAKOM -
MaHWM.

I1pu aHanmm3e BepTOJETHBIX IMTACCAKUPCKUX
MepeBO30K OBLIO BBISIBIICHO HECKOJIBKO Hau-
0oJ1ee MpuBJIeKaTeIbHBIX MapiIpyToB. Cpean
Hux (puc. 4): Marananckas obiacts — Kam-
yatckuit kpait, Kypckast o6imacts — Boiro-
rpaiackas ob6yiactb, HoBocubupckas 06-
nacth — KeMepoBckas odacts, BopoHeskckast
obnacte — Ilen3eHckas o6nactb. CpegHee
paccrostHre 3TiX MapiupyToB 600—800 kM.

Yro KacaeTcs MmaccaxkKupCKUX CAaMOJIETHBIX
MapuIpyTOB, TO CAMOJIET «paccUMTaH» Ha 00-
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Puc. 5. Hanbonee agpgpekTnBHbIe MapLUPYTbI MACCaAXMUPCKNUX NepPeBO30K CaMOJIETHbIM TPAHCITIOPTOM.

Jiee JUIMHHBIE PACCTOSIHUSI, IIPUYEM C POCTOM
MPOTSKEHHOCTH TTOJIETA PACTET U €T0 3 heK-
TUBHOCTb. B cpefiHeM UIMHA TaKKX MapILpy-
toB ot 1000 mo 7000 xm. Cpenn Hamnboee
MPUBJIEKATEIbHBIX IMHUI JIJIS1 TACCAXKUPCKUX
mepeBo30K (puc. 5): CeBactomnonb — CaxananH-
ckas obnactb, Pecniyonka Tarapcran — [pu-
MOpCKMI Kpaii, AnTaiickuii Kpaii — MaragaH-
cKasl 00J1aCTh.

BbiBOAbI

Ha ceronHsamHmii 1eHb OIHOM U3 TJIAaBHBIX
3a7a4, MOCTABJIEHHbIX TOCYJAPCTBOM, SIBJISI-
eTcs GopMUPOBAaHUE €AMHOTO TPAHCIIOPTHO-
To MPOCTPaHCTBA Halllel CTpaHbI ¥ oOecreye-
HUE CBSI3aHHOCTHU €€ PErMOHOB, B TOM YHCJIe
U C IOMOUIbIO aBUALIMOHHOTO TpaHCHOPTA.
dopcupoBaHHOE pa3sBUTHE aBUALIMOHHOM
oTpacjiu TpedyeT OOIbIIOr0 KOJUYECTBA MOJI-
TOTOBUTEIBLHBIX MEPOIIPUSITUI U PacuéToB.
IIpoBenénHas uccienoBaTebckas pabora
TIpeACTaBIIsIeT COOOI HaYaIbHBINM 3TAll co3/1a-
HUSI MOJIEJIU CBSI3aHHOCTU Tepputopuii. Lle-
JIeCOO0OPa3HOCTh NMPUMEHEHUS TOTO WU
MHOTO BUJia TPAHCIIOPTA 3aBUCUT OT MHOXeE-
cTBa (haKTOPOB, U KaXKIbIN U3 HUX HYXKIAeTCs
B 00BEKTUBHOM M Hay4YHO OOOCHOBAHHOI
OlICHKe, KBaJM(PUIMPOBAHHON TPaKTOBKE
U CUCTEMHOM BUIIEHUMU.
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MODEL OF CONNECTIVITY OF TERRITORIES BY AIR TRANSPORT

Kraev, Vyacheslav M., Moscow Aviation Institute (National Research University), Moscow, Russia.
Lyapina, Svetlana Yu., Russian University of Transport, Moscow, Russia.
Fedotova, Marina A., Moscow Aviation Institute (National Research University), Moscow, Russia.

ABSTRACT

Ensuring the transport connectivity of territories
plays a system-forming role in development of new
areas, as well as in maintaining security and economic
growth. From this point of view, finding ways for optimal
and balanced development of a particular mode of
transportto combine the interests of the regions already

atthe stage of preliminary consideration of project tasks
is necessary. A model of expediency of the use of air
transport in solving problems of connectivity of
territoriesis proposed. The authors apply itto examples
of connectivity between different regions and to
different aircrafts. The model is also suitable for
assessing the role of other modes of transport.

Keywords: accessibility of territories, transport network, air transport, model of connectivity of territories.

Background. The problem of connectivity of
territories for Russia is as acute as it is, because the
area of our country is more than 17 million square
kilometers. It is obvious that the development of
territories of such scale, their transformation and life
support require formation of a reliable and
comprehensive transport infrastructure.

Creating and ensuring the transport connectivity
of the territories of the Russian Federation is
undoubtedly a long and laborious process, it needs
careful study of all available information, including the
current state of the transport system in Russia,
intercontinental communications, the most popular
routes, prospects for growth and development of
regions and economic sectors, economic,
demographic and geographical position of the
republics, territories and regions, trends in the global
market and much more.

Abroad, in Europe in particular, work in this
direction has been going on for more than a dozen
years, which has resulted not only in strategic
decisions [1], but also in practical implementation [2].

Aviation transport, although it is the most
expensive for an end user, but fully complies with
certain transport requirements: airplanes have the
highest rates of speed and safety of the services
provided. And also they do not require large
infrastructure costs, except for construction of
airfields, buildings and structures at the points of
departure and arrival, air traffic control systems.

Objective. The objective of the authors is to
consider a model of connectivity of territories by air
transport.

Methods. The authors use general scientific
methods, comparative analysis, evaluation approach,
graph construction method.

Results.

l.

Making a preliminary decision on the choice of a
particular type of transport for communication
between the regions of the Russian Federation
depends on many factors.

According to The Global Competitiveness Report
for2013-2014[1], in terms of the quality of transport
infrastructure, Russia ranks 93 out of 142 countries
included in this study. In the report for 2017-2018,
Russia is already in 38 place. Including the quality of
air transport infrastructure, it ranks 59th, while it used
to be in 102 place. But despite good dynamics, the
country continues to have transport infrastructure that
does not correspond to its scale.

Comparison of the main infrastructure transport
indicators [2, 3] of air transportation of the Russian
Federation with the United States, China and India
(Pic. 1) shows our strong backlog in both absolute
and relative numbers of airports. Russia has even
fewer airports than India, while having multiple
dominance in territory. In the first place by the chosen
criterion are the United States, in which the relative
and absolute number of airports exceeds the Russian
parameters by two orders of magnitude.

In China, the growth of incomes of population and
corporations spurs demand for transportation, and
civil aviation has become the fastest growing industry:
since 2005, over ten years, the volume of transported
goods has increased by 3,5 times, and the freight

16000 B Number of airports — 0,0016
14000 — 0,0014
12000 [ Relative number of airports, ——+ (,0012
units/sq.m
10000 — 0,0010
8000 0,0008
6000 0,0006
4000 0,0004
2000 0,0002
0 " = ‘ 0’0000
USA Russia China India

Pic. 1. Number of airports in Russia, USA, China and India.
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turnover has increased by 4 times. At the same time,
the fleet from 2010 to 2015 increased from 2607 to
4511 aircrafts.

Compared to China and the United States, the
turnover of goods in our country lags significantly
behind. Since 2005, over ten years, it has increased
by only 10% [4]. The nature of «stability» of freight
turnover in the USA is basically the same, but only
there the absolute values of the indicators are almost
twice as high (7800-8300 billion t.km). In turn, the
dynamics of China’s cargo turnover are impressive.
From 2005 to 2010, it almost doubled, and in 2005 it
was equal to the US cargo turnover, and from 2010
to 2014 it grew by another 30 %, exceeding the level
of 2004 more than doubled.

It can be assumed that in China, geographic and
climatic potential is used quite effectively, when
different types of transport do not constitute tough
competition, but harmoniously complement each
other. Probably, the reasons for increase in freight
turnover in the country are also associated with a giant
leap in infrastructure transport processes. So, in
2009, the most advanced as of today high-speed
railway lines Wuhan-Guangzhou and Zhengzhou-Xian
were commissioned. The growth of the road network
from 2004 to 2010 was 100 %. By the end of 2006,
the country had 12 seaports with a cargo turnover of
100 million tons, a year later there were 14 of them,
and by the end of 2008, they were 16. In 2017, there
were four more «hundred million» ports in China.

Taking into account the fact that in the sphere of
transport connectivity of the territories, the Russian
Federation is far from the leading positions in the
world, the government has adopted the Transport
Development Strategy for the country until 2030 [5].
The strategy is aimed at creating a unified transport
space of Russia based on a balanced accelerated
development of transport infrastructure, ensuring
availability and quality of transport services for
population in accordance with social standards,
accessibility and quality of transport and logistics
services in the field of freight traffic, realization of
transit potential and improving transport safety
systems [6].

Optimization of the transport network will be
associated with creation of economically reasonable
reserves of capacity of existing and under construction
lines, speed and high-speed systems for transportation
of passengers and goods, especially in areas of
priority economic development, remote and
inaccessible regions.

l.

The main systemic task of the transport strategy
according to many leading experts is construction of
the transport and economic balance of the regions of
the Russian Federation, priorities of transport
infrastructure development [7].

Itis indisputable that each type of transport today
has its own specific problems, as well as common,
affecting all types at once. For example, for air
transport, one of the specific problems is to reduce
the number of airports and airfields by 2,5 times, which
resulted in the closure of many airlines [8]. The
common problems for all types of transport have
become low compared with the western level of
technical production base, weak infrastructure,
inaccessibility of transport services in remote regions.

The most lagging infrastructural regions in our
country are the northern and agrarian ones. This is
due to the fact that only rail freight transportation
remains the only stable in terms of frequency of
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communication throughout the year [9]. While, for
example, road transportation significantly depends
on climatic conditions, when poor road conditions lead
to an increase in operating costs of equipment and
tariffs, and in remote regions due to off-road during
the autumn and spring periods, settlements can only
be reached using air or water transport.

An example of such a situation is the Republic of
Sakha. Every year, the so-called northern delivery is
carried out here, however, due to shallowing ofrivers,
there have been several occasions when the dry-
cargo ships were idle for several months in one place,
waiting for the water level to rise. After shallowing and
disruption of navigation in 2013, more than half of the
volume of cargo began to be delivered by road. In
winter, trucks drive along the channels of frozen rivers,
and roads make their way through the snow between
the villages. Their length can be from tens to one and
a half thousand kilometers. But do not forget that the
cars themselves are very vulnerable. In the 2016-
2017 season, anomalous snowfalls and warm weather
prevented the opening of the winter roads in the
Kolyma group of uluses on time, and cargoes reached
some villages only in April. In 2017, in Yakutia, land
transportation accounted for about 60 % of mandatory
cargo deliveries, or more than 7 thousand tons. About
athird (about 4 thousand tons) was delivered by river
vessels and only 219-220 tons by cargo aircraft [9].

In the presence of infrastructural imbalances,
assessment of the transport potential, especially from
the point of view of sustainability and long-term socio-
economic prospects of the territories of intensive
industrial growth, is of particular importance.

Since the main task of the study is to determine
the optimal and balanced development of a particular
mode of transport for the sake of ensuring the
connectivity of the territories, to achieve the goals it
is proposed to form a rating method by which for each
mode of transport, depending on its characteristics,
throughput, costs creation and maintenance of
infrastructure, type of territory, its length, etc. (the full
set of criteria includes a significantly larger number
ofthem), a certain indicator of the region’s readiness
(disposition) to solve the problem would be displayed.

Il

The model being created consists of three main
elements: a variable (territorial) module, a permanent
(functional) module, and a distance module. Each of
them has a set of criteria by which an assessment is
given to the modes of transport being analyzed. The
model is based on expert assessment: a group of
competent individuals conducts a rating procedure
for incoming variables. To increase the accuracy of
the results, an increase in the number of experts is
recommended. The advantages of the model include
its simplicity and undemanding to computing power.

The principle of the model is to form an aggregated
connectivity rating (RC) of two elements, the role of
which is performed by individual regions of the
Russian Federation. In addition, itis advisable to form
a rating of potential capabilities for these elements,
indicating the necessary technologies that are
available or to be developed. Type of dependence of
connectivity rating for a specific type of transport:
RC =XRC,+ DM, (1)
where i — set of regional elements in the transport
chain, RC, - connectivity rating of one region, DM —
data obtained as a result of formation of the distance
module.

The connectivity rating is a quantity dependent on
many variables. To formalize the model, these
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Pic. 2. Examples of inefficient directions of cargo transportation by air.

variables were grouped as territorial and functional
modules. Each of them includes the corresponding
variables.

The territorial module was not in vain given the
status of a variable, since the proposed methodology
is applied to the data set of the subjects of the Russian
Federation, each of which has a unique set of
characteristics. Characteristics include climatic and
geographical indicators.

The final rating point of a functional module is a
fixed value that does not depend on natural and
geographical characteristics of the region, but can
only change over time if the economic, political,
scientific and other situations in the country and the
world change.

Obviously, the influence of variables, even
belonging to the same module, must be different.
There are variables that have a significant impact, and
there are those whose change should not affect the
model. Based on this, it was decided to assign each
criterion the degree of their significance (the weight
of the criterion). The group of extremely important
criteria includes such as time, reliability and speed of
delivery of goods, as well as ensuring their safety,
availability of a particular type of transport for the
population, the cost of creating and operating its own
fleet of vehicles (rental, rolling stock leasing).
According to experts, consumers of services pay
attention to the values of these indicators primarily
when choosing one or another delivery method.

Since the listed criteria are only part of the general
system of criteria, their significance in the general
model is evaluated according to a single rule. It was
decided to assign each of them a degree of
significance on a five-point scale, where 1 point is
«least important» and 5 is «extremely important». To
expose points is the duty of experts. After the rating
points for the territorial and functional module are
formed, the total coefficient-rating of the region
should be determined. It is intended to show the
attractiveness of a particular subject of the Russian
Federation for using each of the modes of transport
in question.

The result of the calculation will be a
multidimensional array of ratings to ensure the
connectivity of two geographical points of the Russian
Federation (regions) by criteria, for example, the

volume of passenger or cargo transportation by
various types of transport. The claimed method allows
to choose an economically optimal approach to
improve connectivity, and hence accessibility of
territories. With availability of information on the
prospects for development of transport connectivity,
itis possible to more fully and accurately forecast the
ways to ensure it, to invest in related programs, taking
into account the expected social and economic
effects.
Iv.

For transportation of goods the most preferred
mode of transport is an airship. This is indicated by
both territorial and functional modules. Leadership of
such an obvious slow mover is primarily due to the
fact that it, despite its greater dependence on weather
conditions as compared to an aircraft, requires lower
costs for creation and maintenance of the
infrastructure necessary for its operation, while having
similar characteristics on safety of cargo
transportation, reliability, safety, etc.

Itis believed that an aircraft is effective as a means
of transportation in cases where the distance between
the point of departure and the point of arrival exceeds
500 km. Of course, there are regular flights to a
smaller distance, but often this is due only to inability
to use any other type of transport. Pic. 2 presents
examples of such unattractive directions of
transportation. We also note that although Voronezh
and Penza regions are in different federal districts and
therefore there are obvious objects of model
calculations, the distance between them is too small
for the reciprocal delivery of goods by air for them to
become effective.

The exception to the judgments about
inexpediency of using air transport as a means of
transporting goods within one federal district is the
Ural, Siberian and Far Eastern federal districts. This
is explained by the fact that the distances between
the subjects that are part of one federal district, as
well as the distances between the bordering
subjects of different districts, are quite large.
Among other things, it is these federal districts that
have such difficult climatic conditions that, while
not being comfortable for air transport, make them
completely ineffective for any other kind of freight
transportation.
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Pic. 3. Examples of effective directions of cargo transportation by air.

Kemerovo region

-
I\/Egaaan region
Penza region

-
._#,‘

Magadan region

Altai region

Primorsky region

Pic. 5. The most effective routes for passenger transport by air.
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Pic. 3 shows examples of the most efficient
directions of cargo transportation when using air
transport.

As it was supposed, first of all the regions
where the use of air transport is most beneficial
are all northern regions of the Russian Federation
located in the Arctic Circle and in permafrost
conditions: the Sakha Republic, Magadan region,
Chukotka and Yamalo-Nenets Autonomous
Districts. Aviation is optimal in terms of ensuring
connectivity with other territories of the country
and for Kaliningrad region.

As for passenger transportation, the same
regions as for aircraft transportation are also less
attractive regions for helicopter transportation:
Arkhangelsk region, Republic of Karelia,
Kamchatka region. The main reason is the climatic
features of the regions. Nevertheless, the
developed model allows to choose a relatively
optimal solution even in such conditions. The
helicopter type of air transport is still rated for use
in these regions better than that of the aircraft. The
main advantage of helicopters is undemanding of
the level of infrastructure of points of departure
and arrival. However, it is more profitable to use
this type of transport for short distances between
neighboring subjects. Such transportation will be
less costly for passengers and for airlines.

In the analysis of helicopter passenger
transportation, several most attractive routes were
identified. Among them (Pic. 4): Magadan region —
Kamchatka region, Kursk region — Volgograd
region, Novosibirsk region — Kemerovo region,
Voronezh region — Penza region. The average
distance of these routes is 600-800 km.

As for passenger aircraft routes, an aircraft is
«designed» for longer distances, and with
increasing flight length, its efficiency also
increases. On average, the length of such routes
is from 1000 to 7000 km. Among the most
attractive lines for passenger transportation
(Pic. 5): Sevastopol — Sakhalin region, the
Republic of Tatarstan — Primorsky region, Altai
region — Magadan region.

Conclusions. Today, one of the main tasks set
by the state is formation of a single transport space
of our country and ensuring the connectivity of its
regions, including with the help of air transport.
The accelerated development of the aviation
industry requires a large number of preparatory
measures and calculations. Conducted research
work represents the initial stage of creating a
model of connectivity of territories. The feasibility
of using a particular type of transport depends on
many factors and each of them needs an objective
and scientifically based assessment, qualified
interpretation and system vision.
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