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CTtartbsl NocBsiLeHa aHa/in3y COBPEeMEHHbIX
nopxopos k obecneyeHnto appekTusHoCTU
TPaHCMNOPTHbBIX NMpoLieccoB B parioHax KpaiiHero
CeBepa v npupaBHEHHbIX K HAM ME@CTHOCTSIM.

C y4ETOM nNpupoOAHON n reorpagpnyeckoii
crieyndunKku B 3TUX 30HaX 0COBEHHO BbICOKN PUCKU
OTKJIOHEeHUSs 3an/1aHUPOBaHHbIX MapLUPYTHbIX
TPpaeKTopui ABUXEHNS1 TPAHCNopTa, BEPOSITHOCTb
BO3HUKHOBEHUSI HELUTaTHbIX CUTYaLuii, 4TO
co3A4aéT cBOU TPYAHOCTU NP BHEAPEHUN
MaremMaTnyeckux MeToAoB M1aHNupPoBaHUs
nepeBO30K, KOMITJIEKCHbIX aBTOMaTU3UPOBaHHbIX
cucTem ynpassieHUsl C UCIOJIb30BaHUEM CPeacCTB
Y TEeXHOJI0rnii TPaHCIMOPTHOM TesleMaTuku,
CryTHUKOBOW HaBUrauum, MO6GUIbHOM

un paguocssa3n. lpeacTaBsieHbl OCHOBHbIE LieNn
co3aaHusi aBTOMaTU3UpPOBaHHOV CITyTHUKOBOW
HaBUraynoOHHOW CUCTEMbI COMPOBOXAEHNS
aBTOMOOU/ILHOIO TPAHCMNOPTAa, MOKa3aHbl
PyHkumumn c6opa n nepenayn nHpopmaymm 3a cHET
CpeAcTB TesieMaTuku, KOTOPbIMU 060opyAyloTCS
TPaHCMOpPTHbIE CPeACTBa NPeAnpPUsITUIA.
IMonyyeHHble KOOpAMHaTBI aBTOMAaTUYE€CKN
COXpPaHSIIOTCS1 B 3HEProHe3aBUCUMOW NamsaTv
npuéMHNKa U nepeaaloTcs B JIOKasibHble
orneparopckue LeHTPbl PernoHasibHbIX OTAE/IeHNA.

KnroyeBbie coBa: criyTHUKOBasi HaBUrauus,

2 OeKTNBHOCTb, ANCNETYEPCKOE yripaB/ieHue,
KpariHuii CeBep, aBTOMOOUIIbHBIVA TPAHCIOPT,
nepeBo3ska rpy3os, [JTOHACC/GPS.
|
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NPOBJIEMBbI YIIPABJIEEIA

OG6ecneyeHue 3pPeKTUBHOCTHU
TPAHCMNOPTHbLIX MPOLLECCOB
B panoHax KpaiHero CeBepa

Duaunnosa Hadexcoa
Anamoavesna — kanoudam
MexXHU4ecKUux HayK, 00yeHm
Mockoeckoeo asmomobuns-
HO-00P0JICHO20 20cydap-
CMBEHHO020 MEXHUMECK020
yHusepcumema (MAIH),
Mockea, Poccus.
Egpumenko J{mumpuii
bopucosuu — doxmop
MEeXHUHeCKUX HayK, 00yeHm
MAJIH, Mocksa. Poccus.
Jledosckuii Anexcandp
Anexcandposuu — coucka-
menb kageopsl mpanc-
NOPMHOU meAeMamuKu
MAIIH, Mocksa, Poccus.

Anexcanap JIEOBCKUNA
Alexander A. LEDOVSKY

OBPEMEHHbIE ITOIXOBI K PEIICHUIO 3a1a4
(DYHKIIMOHUPOBAHUS 1 Pa3BUTHSI TPAHC-
TTOPTHOTO KOMILIIEKCa, COBEPILICHCTBOBA-

HMSI TEXHOJIOTMM TIEPEBO3KM TPY30B, CTPYKTYPhI

MaTepUaIbHO-TEXHUIECKOTO 00eCTIeueHUS paiio-

HoB Kpaiitero CeBepa 1 NMpupaBHEHHBIX K HUM

MECTHOCTEH TOJDKHBI CTPOUTHCSI HA OCHOBE TIPO-

TPECCUBHBIX METOMOB YIPABICHUST aBTOMOOM/Tb-

HBIMM TIepeBO3KaMHU C TTPUMEHEHMEM HOBEHIITNX

MH(POPMAILMOHHBIX CUCTEM U 000PYIOBaHUS,

CO3IIAHHOTO JIJIS1 CEBEPHBIX TEPPUTOPUIL [4].

Crout HarmoMHUTS: paitoHbl KpaitHero CeBe-
pa P® u npupaBHEHHbIE K HUIM MECTHOCTHU 3a-
Humarot okoio 70 % teppurtopuu Poccuu (puc. 1),
31ech poXxuBaeT 8 % HaceneHus1 crpaHbl. K aToi
5KOHOMMKO-Teorpaueckoil 30He OTHOCSITCS
TOJIHOCTBIO MJIW YaCTUYHO 25 cyobekToB Poccuii-
ckoit @enepaumn. 3HaueHre CeBepa [UIst 9KOHO-
MMKU OTIPEIEIISIeTCS MPEXIe BCEro ChIPhEBBIM
MoTeHLAIoM [5].

[ToHsTHO, YTO HATMYME CYPOBBIX MTPUPOTHBIX
YCIIOBUIA, BEYHOI MEP3JIOTHI, CE30HHOM criendu-
KJ aBTOMOOWJIBHBIX TOPOT M BOIHBIX IyTEH,
CJIOXXHON MH(PACTPYKTYPHOI 3aIaHHOCTH IMK-
TyeT HEOOXOIMMOCTb MCKaTh pellieHus B cepe
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PAROHHPOBAHHE TEPPHTOPHH CEBEPA
POCCHH 110 ITIPHPOHO-KJAHMATHYECKOMY
DAKTOPY .

3oHvl Cesepa Pocoun
aBCOMOTHO AMCKOMOPTHAR

rOpHBIe TEPPHTOPHH A
TEPPHTOPHS, HE OTHOCAWARCA K Cesepy

WVHTEJUIEKTYaTbHBIX TPAHCTIOPTHBIX CUCTEM, MC-
TIOJTb30BAHMSI CPEJICTB TEJIEMATUKHU, CITy THUKOBOM
HaBUTALK, POPM MOHUTOPUHTOBOTO M TUCTICT-
4yepcKoro KoHTpost [1-3].

COOTHOLUEHME NPOBJIEM U CUN

PasBuTtne TpaHciopTa v ero MHMPPaCTPYKTYPHI
SIBJISIETCS IIPUOPUTETHOM 3a1adeii TOCyIapCTBEH-
HOI IOJIMTUKK pyKoBoacTBa PM 1 pernoHanbHbIX
OpTraHoB BIacTu. Mcxomst M3 TpaHCITIOPTHOI CTpa-
terun Poccniickoit @enepannu 1o 2030 rona,
MOXKHO BBIICJIUTH TPY OCHOBHBIE TTPOOJIEMBI
TPaHCIIOPTHOI cucTeMbl paiioHOB CeBepa:

* OTCYTCTBHUE TePPUTOPHMAIBHOM IIEIOCT-
HOCTH;

* TeXHUIECKOE 1 TEXHOJIOTMYECKOe OTCTa-
BaHHUE TPAHCIOPTHON MHQPPACTPYKTYPHI OT
MMPOBOTO YPOBHSI;

* OTCYTCTBHE KOOPAMHAIIUK B paboTe pas-
JIMYHBIX BUIOB TPAHCIIOPTA.

Hapsiny ¢ TpeboBaHMSIMEM K TPaHCIIOPTHOMY
00CTy>KBAHIIO BO3HUKAIOT, OMHAKO, U CTIICII(DH-
YecKre Tpo0JIeMBbl, CBSI3aHHBIC CO CJIOXHBIMU
MIPUPOTHO-KIMMATHUECKUMM YCIIOBUSIMU, He-
PaBHOMEPHBIM pa3BUTHEM MHOPACTPYKTYPHI IS
pasHbIX BUAOB TpaHcropTa [14].

B tpaHcIopTHOM 00CTY:KMBaHUM TIPEATIPHSI-
T, opranmzaumii, kommanuii Cesepa PD mpu
TemMrteparype Boayxa ot +40° g0 -60°C poib aB-
TOMOOMJTLHOTO TPAHCIIOPTA OKa3bIBAETCST 0CO0O
3HAYMMOI. DTO OOBSICHSIETCS XapaKTePOM Tpebo-
BaHUI:

* K BBICOKOI HaIEXHOCTH 1 0e30IacHOCTH
TIePEBO30YHOTO ITPOIIECCa;

* K BO3MOXXKHOCTHY YCTOMIMBOTO (DYHKITMOHU-
POBaHMSI B 3KCTPEMAITbHBIX YCJIOBHUSIX U UPE3BbI-
YaWHBIX CUTYaLIMSIX.

B nmanHOI CBsSI3M HEJIb3sT HE CO3HABaTh, UTO
00YCJIOBJIEHHBIE 3a/Iaull HAXOIsITCs B cpepe 10-
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CEBEPHWA NENOBHTHA OKEAN
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Puc. 1. ParioHnpoBaHune
Tepputopumn CeBepa
Poccun.

S

CTYITHOCTA aBTOMOOWJIBHOTO TPAHCIOPTA, a UC-
TIOJIb30BAHKE JPYTUX BUIIOB TPAHCIIOPTA HA yKa-
3aHHBIX O3ULMSIX SIBJISETCS, KaK MPaBUIO, HEO-
MpaBAaHHbIM. POCT 06BEMOB MIEPEeBO30K IPy30B
KeJIE3HONOPOXHBIM U aBUALIMOHHBIM TPAHCIIOP-
TOM, YCIOXHEHUE BO3BEIEHUS TPAHCIIOPTHOMN
MHQPACTPYKTYPHI 3a CUET reorpadaeckoro pas-
HECEHMsI CeBEPHBIX paiioHOB Pd obocTpsior
BHUMaHHME K BOMPOCAM COBEPILIEHCTBOBAHUS
TEXHOJIOTMI YIIPABJICHKS, KOOPAMHALIMY YCUIIA
B OpraHM3alMy TPAHCTIOPTHOTO MIPOLIECCA, HO 3TO
BPSILJIY U3MEHUT B OJTVDKAAIIEe BPEMSI CJIOXKUBLLEE
COOTHOIIIEHVE KOHKYPUPYIOLIMX U B3aUMOJECH-
CTBYIOLLIX CHJL.

BMmecTte ¢ TeM Bo3pacTarolne pucku oT-
KJIOHEHUS 3alIaHUPOBAHHBIX MAPLIPYTHBIX
TPaeKTOPUIA IBUKEHUS TPAHCIIOPTA, TPYAOEM-
KOCTb MIOMCKA ONTUMAJIbHBIX BADUAHTOB BCJIE[I-
CTBYE€ BO3HMKHOBEHUS HELUTATHBIX CUTyaLlui
CO3AAI0T TOMOJIHUTEIbHBIE HEMaJIble TPYIHO-
CTU IIPU BHEIPEHUU MAaTEMATUYECKUX METOIOB
IJITAHUPOBAHUS MEPEBO30K, MPEABIBISIOT MO-
BBILIEHHBIE TPEOOBAHUS K UX PETYIUPOBAHUIO
U TAKTUYECKOU TMOKOCTU MPU MPUHITUU
YIOPABJIEHYECKUX PEIUEHUI. YIOBIETBOPEHUE
KOTOPBIX, CYAS MO LeJIoMy psiny (pakTopoB,
BO3MOXHO JIMIIb [TPY FPAMOTHOM U TEXHUYECKU
00€CTeYeHHOM HUCIOJIb30BAHUU aBTOMATU3U-
POBAHHBIX CUCTEM YIIPaBJIEHUS TPAHCTIOPTHBIM
mmporieccoM [5, 15].

CO3AHUE ABTOMATU3NPOBAHHOM
HABUIALLUOHHON CUCTEMbI
ABTOMATH3MPOBaHHAsI HABUTALIMOHHAST CH-
CTeMa MOHUTOPUHTA, TUCIIETYEPCKOTO KOHTPOJIS
1 y4€Ta paboThl aBTOMOOMJILHOTO TpaHCIIOPTa
BycnoBusix Ceepa PO siBiisiercs 1o cBoeii CTpyK-
Type pacrpeieIEHHOI CUCTEMOI, 00eCTieunBacT
MOHUTOPUHT U AUCIIETYEPCKIIT KOHTPOJIb CIICLIM -
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npoteccos B paiioHax KpaiHero Cesepa




QJIBHBIX 00BEKTOB U CHELIMATBHOIO TPaHCIIOpTa
[6—8]. CucTtema cTpouTCsl Ha MPUHLIAIAX YHU-
(bukanuu cBOMX OCHOBHBIX (DYHKIIMOHAIBHBIX
MOJyJiell U CTaHIAPTU3UPOBAHHBIX TOJXOJ0B
K peain3aiuu 6a30BbIX (DYHKIMI TUCIETYEPCKO-
IO YIpaBJIeHUsT — KaK TPAHCIIOPTHBIMU MTPOLIEC-
caMM, TaK 1 JIEMEHTaMU TPAHCTIOPTHOTO U WH-
(hopMaMoOHHOTO 0OCTYXKUBAHUS TEXHOJIOTUYE-
CKUX TPOLIECCOB. SABMSSCH MO CBOEMY COCTaBy
YHUGULIUPOBAHHBIMUA Ha Pa3JIUYHBIX BUAAX
TPaHCIOPTa, CUCTEMbI OTJIMYAIOTCS APYT OT APY-
ra B 3aBUCUMOCTU OT OCOOEHHOCTE TPaHCIIOPT-
HOU TEXHOJIOTMU, HO 3TO HE YMEHBIIIAET 3HAUU-
MOCTHU UX 0a30BBIX (CTaHIAPTU3UPOBAHHBIX)
TEXHOJIOTUYECKMX KOMIIOHEHTOB — MO pa3iny-
HBIM YPOBHSIM 00pabOTKU MH(MOPMALIMK B aBTO-
MaTU3MPOBaHHbBIX cucTemax [9—13].
TexHoa0THSI TOCTPOEHUS MEPEBO30YHOTO
Mpoliiecca 3aBUCUT OT MapaMeTPOB U XapaKTe-
PUCTUK MEPEBO3UMBIX 00BEKTOB, Irpaduka
JBUXEHUSI, @ TAKXKE BBICTPOSHHOTO MapIlpyTa.
[TpumeHeHre cOBpeMEHHBIX UH(MOPMAIIMOH-
HBIX TEXHOJIOTUI CIIOCOOCTBYET BO3MOXKHOCTU
Pa3BUTUS CTPYKTYPBI OTHOLIEHUI YYaCTHUKOB
MEePEBO30YHOTO Mpoliecca, HAKOMJIEHUIO UH-
(opmanuu o nepeBo3ke, yBEIMUEHUIO ITapaMe-
TPOB BBIPAOOTKU TEXHUKU, 33eICTBOBAHHOMN
B TPAHCHOPTHOU (ITPOU3BOJACTBEHHOI) MPO-
rpamme [16—20].
PazButue nHboOpMaMOHHBIX TEXHOJIOTU I
Ha aBTOMOOUJILHOM TPAHCIIOPTE, OCHOBAHHBIX
Ha IPUMEHEHUU KOHTPOJUIEPOB, KOMITbIOTEP-
HOW TEeXHUKU, MUKPOITEKTPOHUKHU, CITyTHU-
KOBOU HaBUTaluu, reouH(MopMaTuKku, peaiu-
3YIOT BO3MOXHOCTb CO3/IaHUsI CUCTEM Ollepa-
TUBHOTO KOHTPOJIS U yIIPaBJIEHUSI aBTOMOOWITb-
HBIM TPAHCIIOPTOM B paMKaX MepeBO30YHOTO
npouecca. [IpumeHeHne MHOOPMAIITMOHHBIX
TEXHOJIOTUIA U TeJIeMaTUIeCKUX UHCTPYMEHTATb-
HBIX CPEICTB — 3TO KOMILJIEKC amnmapaTHbIX
1 TPOrPAMMHBIX CPEACTB, B TOM YKCJIE TPUHAI-
JIeXAIMX CIyTHUKOBOM HaBUTalmu. Bee BMecTe
OHU TO3BOJISIOT 3HAYUTETBHO YJIYYIIUTh MPO-
LIECChI TUTAHUPOBAHUS, KOHTPOJIS, PETYJIUPOBA-
HUSI, a TAKXKeE CYILIECTBEHHO MOBBICUTH KAYECTBO
CepBlca MNPy TPAHCIOPTUPOBKE [2].
CoBepILIeHCTBOBAHME CUCTEM U METO/IOB IUC-
METYEPCKOrO COMPOBOXKAECHUST PAOOTHI MOABMXK-
HOTO COCTaBa SIBJISIETCS OJHUM U3 BaXKHEWIINX
pe3epBOB MOBbIIEHUS 3(HEKTUBHOCTH UCTIOb-
30BaHus TpaHcnopTa [21-23].
PaszpabarbiBaeMblii KOMILJIEKC MPOLEIYP
B paMKax pacrnpenea¢HHONU CUCTeMbl MOHUTO-
pUHTa paccMaTpUBaeTCsl KaK MEpOINpUsITHE
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OPraHM3aIMOHHOTO, TEXHOJIOTMYECKOTO 1 TeX-
HUYECKOT0 XapaKTepa, Ha3Ha4eHUEe KOTOPOTO
BHEIPECHNE METOI0B OOBEKTUBHOTO MHCTPY-
MEHTaJIBHOTO KOHTPOJIS ITpoliecca IepeBO30K
Ha 0a3e MCITOJIb30BaHUS CPEICTB M TEXHOJIO-
Ui TPAHCIIOPTHOU TeJIeMaTUKHU, CIIYTHUKO-
BOI HaBUTaLIMK, MOOWJILHOM U paguoCBsI3u |3,
17].

OCHOBHBIE yeau co30anusi aBTOMaTU3UPOBaH-
HOI CIYTHUKOBOW HAaBUTALIMOHHOUW CHUCTEMBI
COTIPOBOXKIECHMSI aBTOMOOMJIBHOTO TPaHCIIOpTa
B CEBEPHBIX paiioHax P®:

* TIOBBIIIICHNE KAUeCcTBA MCITOTHEHUS 3aIlIa-
HHMPOBAHHOTO IBIDKCHNS TPAHCIIOPTHBIX CPEICTB
(TC), ymydriieHre TpaHCITOPTHOTO OOCITYKMBAHUS
CTPOUTEJTFHBIX 00BEKTOB M KOMILIeKca MHDpa-
CTPYKTYPHOTO 00OecIiedeHHs (KOHTPOJIb TaKMX
TTOKa3aTesIeii, Kak 0e30IMacHOCTh, TOUHOCTh U T.11. );

* obecrnieyeHue 3(h(PEeKTUBHOCTU UCTIONB30Ba-
HUS pa3TMIHBIX TUITOB TC, poCT IPOM3BOINTEITh-
HOCTH TpyJa ¥ KYJIBTYPBI IIPOM3BOICTBA, CHILKE-
HIe TIPSIMBIX 3aTPaT B IIPOM3BOICTBE;

* TIOBBIIIEHNE 0€30ITACHOCTH ITEPEBO30YHOTO
npoliecca 3a CYET MH(POPMaLIMOHHOTO obecreye-
HMSI MEPOITPUSITHIA TTO JIMKBUAALIY ITOCTICICTBUI
4G,

* onepaTHBHOE MH(MDOPMUPOBAHHUE TIPEICTA-
BUTENEl SKCTLTyaTUPYIOIIETO TIPESATIPUSITHS, JIO-
KaJTbHBIX OPraHOB KOHTPOJISI, a TAKKe KOHTPO-
JIAPYIOUINX TIEPEBO30YHBIN TTPOIIeCC OPraHoOB
U CTPYKTYD;

* TIOBBIIIICHUE 3((HEKTUBHOCTH 1 OITCpaTHB-
HOCTU pabOoThI IUCTIETUYEPCKUX CTY>KO 3a CUET aB-
TOMATH3AIVK PYYHBIX TIPOLICAYP W MCIIOIB30Ba-
HUSI COBPEMEHHBIX TEJIEKOMMYHUKAITMOHHBIX
TEXHOJIOTUIA;

* MOBBIlIEHWE OE30MACHOCTU BOAUTENEH,
TPaHCIIOPTUPYEMbIX Ipy30B U camux TC;

* KOMITIEKCHOE MH(MOPMHUPOBAHNE U Tra-
THOCTHPOBAHIE 10 COCTOSTHUTIO BCEX KOHTPOJTHPY-
€MBIX ITapaMeTPOB, CUNThIBaeMbIX ¢ 6opta TC;

* OTepaTHBHOE B3aMMOJIEHCTBHE C JIOPOKHO-
PEMOHTHBIMM TIPEAIIPUATASIMU ¥ SKCTPEHHAS
repeaavya JaHHBIX IIPY 00HAPYKEHUH Ha JTOPOXK-
HO-TPAHCIIOPTHOM ITOJIOTHE MPETISITCTBHIA IBVKE -
Huio TC;

* BBI30B CPEIICTB TEXHIMUECKOM TTIOMOIIIA aBTO-
MOOMJISIM B MAKCHMAJThHO KOPOTKIE CPOKH B CITy-
yae BOBHUKHOBEHMs1 HercripaBHocTH Ha bopty TC.

OYHKUMU AUCNETYEPCKOIoO
YMNPABJIEHUA

TexXHOIOTHS TUCTIETYEPCKOTO COTIPOBOXK-
JIEHUS U YIIPaBJICHUS TIEPEBO30YHBIM ITPOIIEC-

dununnoea H. A., Edpumenko . B., Jlepoeckuit A. A. O6ecnevyeHne 3¢pPeKTUBHOCTU TPAHCMOPTHBIX

npoueccos B painoHax KpaiHero Cesepa
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COM peaIu3yeTcs B TOJIHOM O0bEME, TPU 3TOM
B aBTOMaTU3aLuK Hyxaaworcs [9—11]:

* TeKyllee MJIaHWPOBaHKEe, 00eCTeunBalo-
1mee y4éT ocoOeHHOCTe MepeBO30YHOTO
npoiecca;

* nHGOPMAIMOHHOE COTIPOBOXIECHME
W UHCTPYMEHTAJIBHBINA YYET TPAHCTOPTHOU
pabOThI HE3aBUCUMO OT BU/IA TPAHCTTOPTHBIX
CPENCTB U 00BEKTA MEPEBO3KH;

* aHaJ M3 U KOHTPOJIb TIePEeIBUKEHMS 32
CUYET MHCTPYMEHTATBHBIX CPEJCTB OTMIpenee-
HUSI MECTOTIOJIOXKEHUST TPAHCTIOPTHBIX €M -
HWII, CPEJCTB CBSI3U M TPOTPaMMHO-arapar-
HBIX CPEJICTB BU3yaJIN3allMK Ha KapTax peru-
OHOB, BBIBOAIMMBIX Ha 9KPAaH MOHUTOPA;

* OIepaTuBHAs CBSI3b C BOAUTESIMUA — TO-
JIOCOBASI U C TIOMOIIBIO TIepeladu TEKCTOBBIX
COOOIIEHUI;

* YIPOUIEHHBIM BHI30B TEXITOMOIIU 3a
CYET CPEACTB CBSI3M, YCTAHOBICHHBIX B TIPe-
JIEJIbHO JOCTYITHOM BOJIUTETIO MECTE;

* OMepaTUBHBIN aHAJIN3 HA OCHOBE BhI-
YUCIUTEIbHBIX U MPOTPAMMHBIX CPEJCTB,
KOTOPKIi 0TOOpaxkaeT MHPOPMAITNIO 00 YpOB-
HE BBIMTOJTHEHUS] TPAHCIMOPTHOW PabOTHI
(BKJIIOUAst KOHTPOJIb 2JIEMEHTOB PacropsiaKa
JBIDKEHUST) ¥ CIIOCOOCTBYET OTIEPATUBHOMY
peryIMpoBaHUIO TBUXKEHUS;

* JIOCTYIIHBIE JIJIST IOTPEOUTENel TeXHU-
YecKue CpeicTBa BU3yalIu3allMM, a TakxkKe
JpyTue MeXaHU3MbI TOJTy9eHUST MH(OpMaLIUT
0 (paKTUYEeCKOM JIBUXKEHUU TPAHCIIOPTA;

* TIepe/iauya XapaKTepUCTUK, CYUTHIBAEMBIX
TeJIeMaTUIeCKUM 000PYIOBAHMEM, YCTAHOBJICH-
HBIM Ha OOPTY TPAHCTIOPTHOTO CPENCTBA, C IIETHIO
o0ecTieueHsT MAKCMAJTbHOTO YPOBHSI CIIEKEHUST
3a rapameTpamMu MepeBO3UMbIX OOBEKTOB.

JJis1 HATJISAHOCTU OTOOpaXkeHUsT (DYHKITH
MH(POPMAIIMOHHOTO 0OMEeHa Ha prC. 2 TIpUBeIecHa
cxema oOMeHa MH(opMaImei.

ABTOMATU3MPOBAHHASI HABUTAIIMOHHAS CHICTE-
Ma y4€Ta U KOHTPOJISI pabOThl aBTOMOOWJIBHOTO
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MM 1 yng

CoBoKynHOCTb
nopcucTem,
Baamoneﬁcmylomux c
nony4yeHHbIMKU AaHHBIMKU

Cepeep 6a3 AaHHbIX
pacnpepeneHHom
cUCTEeMbI
MOHUTOPWHra

Puc. 2. Cxema nHgpopMaLNOHHOro
ob6meHa HaBUraynoHHOW CUCTEeMbI
Yy4€Ta U KOHTPOIst paboTbi
TPaHCIMOPTHbIX CPEACTB.

TPaHCTIOPTA 00ECTIeUMBACT BHITIOTHEHNE CMEXHBIX
3amaq 1 (PyHKIINIA, OCHOBHBIE M3 KOTOPBIX [13]
CYMMUpYET 3Ta I71aBa.

a) ABMomMamu3upoBaHHbIi MOHUMOPUHR U KOHI-
DO/b NEPEBO30HHO0 NPOUECCA C MUHUMANbHbIM NPU-
61eueHUeM NepcoHand, 8 mom Hucne:

— KOHTPOJTh TJTAHOBOTO ¥ BHETJIAHOBOTO IBU-
>KEHUSI aBTOTPAHCTIOPTHBIX CPEJICTB HA TOPOXKHO-
TPAHCIIOPTHOI CETH, BbIIa4ya B aBTOMAaTUIECKOM
PpEXMME COOOIIEHUI 00 OTKJIIOHEHUSIX OT TUIaHa;

— peann3aLys yIpaBJIeHYECKMX BO3IEHCTBUN
JTCTIETYEPOB CUCTEMbI, KOTOPBIE BEIyT KOHTPOJIb
U YIpaBJieHNWEe JABMXKEHUEM aBTOMOOWJIBHOTO
TPAHCTIOPTA B TUATIOTOBOM PEKMME C KOMITBIOTEP-
HOM CHUCTEMOIA;

— (opMHUpOBaHUE U BHIBOJ OTEPATUBHBIX
CrpaBok o padoTe otnenbHbIX TC, moapasneneHuii,
ABTOTPAHCTIOPTHBIX MPEATPUSITHIA B LIETIOM.

6) ucnemuepckuii KOHMpPoAb U pecyauposanue
npoyecca nepego3ok 2py308.

8) Obecneverue UHGPOPMALUOHHO0 00MEeHA OaH-
Howu ¢ TC npednpusmuii kak 6 npoyecce 8bINOAHEHUs!
3a0aHus, MAaK U 6 cAy4ae HemamHnsixX CUMYyayui.

OyHK1MS cOopa U Tiepeaadr MHbOpMaLun
OCYIIECTBIISIETCS 32 CUET CPENCTB TEIEMATUKH,
kotopbiMu 00opyaytotest TC penmpusituii. Bo
BpeMsI IBUXKEHUSI TI0 MapIIPyTaM CJIETOBAHUS
0OpTOBOE HABUTAILIMOHHO-CBSI3HOE 000PY10Ba-
HUE BBITIOTHSIET TIPOIIeCC Mepefadn TaHHBIX
o reorpacduueckoM noioxeHuu TC. Onepatus-
HbIe OTYETHI (POPMUPYIOTCS HA OCHOBAHUU
MH(POPMAITMOHHOTO OOMEHA CPeCTBAMU TJI0-
0aJIbHOI HABUTALIMOHHOM CITYTHUKOBO CHCTE-
MbI (ITTOHACC/GPS) 1 60opToBOro HaBUTaIIN-
OHHO-CBSI3HOTO 00opymoBanus [7, 19]. ITomy-
yeHHbIe KoopauHaThl TC aBTOMaTHYECKU CO-
XpaHSIOTCSI B 9HEPTOHE3aBUCUMON MaMsITh
MpUEMHUKA U TIEPEAIOTCsI Ha JIOKAJIbHbBIE
OTIepaTOPCKUE IEHTPBI PETMOHABHBIX OT/IEIe-
HUIA TTyTEM MCTIOJIb30BAHUS PA3TUYHBIX KaHA-
JIOB CBsi3U (cryTHUKOBas cBsi3b, GSM, YKB-
pammoCBsI3b U TIp.).
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B nmpouecce dopMupoBaHus maccuba mno-
JIy4eHHOM MH(GOPMALIMY JIOKAIbHBIMU OIEpa-
TOPCKUMU LIEHTPAMU IIPOU3BOIUTCS MIEPBUY-
Hast 00paboTKa B COOTBETCTBUU C YCTAHOBJIEH-
HBIMU CUCTEMHBIMU Tpoueaypamu. Mudop-
MaLMOHHBIA OOMEH IMOAJAEpPXKUBAETCS
COBPEMEHHBIMM CPEICTBAMU CBSI3U, 0becIie-
YUBAIOLUIMMM BBICOKYIO CKOPOCTh Ilepeaadyn
JaHHBIX. [IpM 5TOM OCHOBHBIM 2JIEMEHTOM
TeJeMaTU4YeCKOi miaThopMbl B mpoliecce
cbopa u nepegayud MHGOPMaALKMU SBISETCS
TeJeMaTU4YeCKUil cepBep. YHUBepcalbHas
APXUTEKTYpa B COYETAHUM C IPOCTHIMU aJIro-
puTMaMu pabOThl U BHICOKAs MPOMYCKHAs
CMOCOOHOCTh TEJIeMaTUUECKOTO cepBepa Mmo-
3BOJISIIOT MTOJKITIOYATh K CUCTEME 10 HECKOJIb-
KUX ThICSY a0OHEHTCKUX TEPMUHAJIOB 0€e3 3a-
METHOTO CHUXXEHUSI ObICTPOAEIICTBUS CUCTE-
MBI B 1ieJ0M. I MOBBILIEHUST HaAEXHOCTH
CUCTEMBI TOTOKY JaHHBIX MOTYT 1yOIMPOBAThH-
Cs1 Ha JPYroil aHaJIOTMYHBIA CepBep, BHIIOJI-
HS0IUN GyHKIMU pe3epBHoro [ 18, 20].

2) Qopmuposanuie u 6b10a4a OMUEMHbIX U AHA-
AUMUMECKUX GopM.

0) Cozdarue apxusos 001206peMeHHO0 XPaHe-
HUsL OGHHBIX C edcecymoUHOll apxusayiei Hasuea-
YUOHHOU UHpOpMayuu, Hapsdo8, NPOMOK0A08
deticmeuii ducnemuepos u eooumeneil (ynpasasro-
wue 8030eiicmaust, 00KAA0bL, CCAHCbl NEPec08oPOs
um.o.).

e) Pacuém noxazameneit u gopmuposanue
MEKYUUX U HAKONUMeAbHbIX 6a3 OGHHbIX NO bi-
NOAHEHUIO NAAHO8bIX 3A0AHULL U YHEMY GbINONHEH -
HOU MPaHCnOPMHOLL pabombL.

ac) Dopmuposarue CMEHHO-CYMOUHBIX 3A0AHUI
Ha nepegosky.

3) Onpedenerue mecmononoxcernus TC.

Ha sn1ekTpoHHOi#1 KapTe B peXXruMe peaibHO-
IO BPEMEHU JUCIIETYEPCKUE CIIYXKObI JOJIKHbBI
onpeaessaTh MecToHaxoxaeHue csoux TC
C onpene€HHOM 3alaHHON TOYHOCTBIO U INC-
KPETHOCTBIO Tepenayy JaHHbIX, JOCTATOYHOR
Ut 9P GEKTUBHOrO MOHUTOPUHTIA IBVKEHMUS
TpaHcmopTa [6, 7].

u) Onepamugroe NAGHUPOBAHUE MPAHCROPM -
HOU pabomuvl aBMOMOOUAbHBIX MPAHCNOPMHBIX
cpedcma.

K) Yuém u konmponw osuxncenus TC.

Peanu3zaiust 5Tix QyHKIUA OCYILECTBIISIET-
Cs1 B CHCTEMe Ha OCHOBE PETYJISIPHOTO MOJTydeHHUST
JAHHBIX O MECTOIOJIOKEHUH KOHTPOIUPYEMBIX
TPAHCIOPTHBIX CPEACTB 10 CUTHAJIAM IJ100aJ1b-
Hoii criyrHuKoBo# HaBuraimu [JTOHACC n16o
ITIOHACC/GPS.

® MWP TPAHCIOPTA, Tom 16, N2 4, C. 150-159 (2 )

1) Qurcauyus, npedsapumenvras obpabomra
U XpaHeHue HasUeauUOHHbIX OGHHBIX, NOCIYNAI0-
wux om Konmpoaupyemuvix TC:
* HOMEp PaJMOCTaHIINKN 00BEKTa, OT KOTO-
POIi TIOCTYTMIIa HABUTAIIMOHHAST OTMETKA;
* Teorpaduueckasi ImMpoTa 1 J0JIroTa 00b-
€KTa;
* MUPOBOE BpeMsI, B KOTOpOE ObLTHU OIpesie-
JICHBI HAaBUTAIIMOHHEIC TaHHEIE,
* CKOPOCTb JIBMXKEHUS 00BEKTA;
* a3UMYT OBVDKEHUS (TIOJIOXKEHUE OTHOCHU-
TEJIbHO CTOPOH CBETA);
* TIPU3HAK TOCTOBEPHOCTH OTMETKHU.
Kaxmyto HaBUTAIIMOHHYIO OTMETKY CepBEp
COXpaHsIeT BO BHyTpeHHeM Oydepe 10 riepeaaun
X B 0a3y JaHHBIX CUCTeMBI. [IoMUMO 3TOTO
cepBep BeNET 3KypHaJI TOCTYTUBILINX OTMETOK IO
KaXXIOM paguoCTaHIIVMKM ¥ IIPY HAJIMYUU TIPO-
ITyCKOB (HE MOCTYIMBILIMX OTMETOK) 3arpaliim-
BaeT MX MOBTOPHO.
M) Apxusayusi 0CHOBHbIX cOObIMULL 6 cucmeme
Ha 0cHoge 0OpabomKu OAHHbIX CHYMHUKOBOU HA-
sueayuu.

SAKJIIOMEHUE

Ha ocHoBe aHa1M3a COBpEMEHHBIX ITOJIXO/IOB
K obecrieueHMI0 9P heKTUBHOCTU TPAHCTIOPTHBIX
ImpoIieccoB B paiioHax KpaitHero CeBepa 1 ipu-
PaBHEHHBIX K HUM MECTHOCTSIM MOXHO CJIeJIaTh
BBIBOJI, UYTO TIPOTPAMMHO-TEXHOJIOTUYECKIE
CpelcTBa TUITOBOW aBTOMATU3UPOBAHHOM Ha-
BUTAIIMOHHOW AUCTIETYEPCKON CUCTEMBI IS
aBTOTPAHCIIOPTA CIIOCOOHBI TIPUBECTU K YMEHb-
IIEHWIO UCITOJIb30BAHUS «PYUHBIX OTIeparivii»
JMCTIETYEPCKUM TIEPCOHAIOM U MAKCUMAJTBHOM
aBTOMAaTU3aIlMU OMEPATUBHOTO YIPABICHUS
repeBo3Kamu rpy30B. [1pr 3ToM BO3HUKAET He-
00X0IMMOCTh B 000CHOBAaHUYW HAIpaBICHUN
COBEPIIEHCTBOBAHUS (PYHKIIMI U oTepaiuii
JICTIETYEPCKOTO TIepcoHasia, KOTOphIe Harpsi-
MYIO CBSI3aHBI C PA3BUTHEM MaTeMaTHUECKUX
Mojiesielt 1 METOI0B 00pabOTKM HABUTALIMOHHBIX
JTAHHBIX.

IIpennoxkeHbl METOMBI KOHTPOJIS 3a TPO-
1IECCOM TIEPEBO3KM, OTPEIENICHUST MECTOITOJIO-
JKEHUSI aBTOMOOMJIBHOTO TPAHCIIOPTa B TIPO-
CTPaHCTBE M BPEMEHU, YTO TTO3BOJIUT TIOBBICUTH
3(hEKTUBHOCTD TPAaHCTIOPTHOI pabOTHI, CIKO-
HOMWTD TOCYIaPCTBEHHBIE 1 YEJIOBEUECKHUE Pe-
cypchl. B wacTHOCTH, paccMaTpuBaroTCsT BO3-
MO>KHOCTH MCTIOJTb30BAHUSI TEJIEKOMMYHUKAIIN
B ycrtoBusix CeBepa, KOTOPBIE BITOJTHE PEaTbHBI
JUTST BOTLJIONIEHMSI Ha 06a3e KOOPIMHATHO-Bpe-
MEHHOTO ¥ HaBUTAIIMOHHOTO 00ecTieYeHMs
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C TIOMOIIBIO TJIOOATBHBIX HaBUTAIIMOHHBIX
CITyTHUKOBBIX CUCTEM, Teorpadprueckux mH@op-
MAaIlMOHHBIX CUCTEM, CPEICTB M TEXHOJIOTHI
TPAHCIIOPTHOM TeJIeMaTUKH.
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ABSTRACT

The article is devoted to the analysis of modern
approaches to ensuring the efficiency of transport
processes in the regions of the Far North and similar
regions. Taking into account the natural and
geographical specifics in those zones, the risks of
deviating the planned route trajectories of traffic are
particularly high, as well as the probability of
occurrence of abnormal situations that creates
difficulties in introduction of mathematical methods
of transport planning, complex automated control

systems using the means and technologies of
transport telematics, satellite navigation, mobile and
radio communication. The main goals of creation of
an automated satellite navigation system for support
of road transport are presented, the functions of
information collection and transmission using
telematics means are provided, which are used to
equip the vehicles of enterprises. The model provides
that the received coordinates are automatically stored
in the receiver’s non-volatile memory and transferred
to the local operator centers of the regional branches.

Keywords: satellite navigation, efficiency, dispatching control, Far North, road transport, cargo

transportation, GLONASS,/GPS.

Background. Modern approaches to solving
problems of functioning and development of the
transport complex, improving the technology of cargo
transportation, the structure of material and technical
support of the regions of the Far North and similar
localities should be built on the basis of advanced
methods of managing automobile transport using the
newest information systems and equipment created for
the northern territories [4].

It is worth recalling that the regions of the Far North of
the Russian Federation and territories similar to them by their
natural and climate conditions occupy about 70% of the
territory of Russia(Pic. 1), and 8% of the country’s population
live there. This economic-geographical zone includes all or
partof 25 constituent entities of the Russian Federation. The
importance of the North for the economy is determined
primarily by the raw material potential [5].

Itis clear that the presence of harsh natural conditions,
permafrost, seasonal specifics of highways and waterways,
of a compound infrastructure dictates the need to seek
solutions in the field of intelligent transport systems, the use
of telematics, satellite navigation, forms of monitoring and
dispatch control [1-3].

Objective. The objective of the authors is to consider
different aspects of provision of efficiency of transport
processes in the Far North of Russia.

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

Results.

Correlation of problems and forces

The development of transport and its infrastructure is a
priority task of the federal policy of the Russian Federation
and of the regional authorities. Basing on the transport
strategy of the Russian Federation until 2030, there are three
main problems of the transport system in the North:

« lack of territorial integrity;

« technical and technological backlog of transport
infrastructure from the world level;

« lack of coordination in the work of various modes of
transport.

Along with the requirements for transport services, there
are, however, specific problems associated with complex
natural and climatic conditions, uneven development of
infrastructure for different modes of transport [14].

In the transport services provided to enterprises,
organizations, companies in the North of the Russian
Federation at the ambient temperature ranging from +40°

® \WORLD OF TRANSPORT AND TRANSPORTATION, Vol. 16, Iss. 4, pp. 150—159 (2018)

to -60°C, the role of road transport is particularly significant.
This is due to the nature of the requirements:

« for high reliability and safety of transportation process;

« for possibility of sustainable operation in extreme
conditions and emergency situations.

In this regard, one cannot but realize that the tasks
assigned are in the field of accessibility of road transport,
and the use of other modes of transport in these positions
is, as a rule, unjustified. The growth in the volume of freight
transportation by rail and air transport, complexity of
construction of transport infrastructure due to the
geographical remoteness of the northern regions of the
Russian Federation attracts attention to the issues of
improving management technologies, coordinating efforts
in organization of transportation process, but the prevailing
ratio of competing and interacting forces is unlikely to be
changed in the near future.

At the same time, the increasing risks of deviating the
planned route trajectories of traffic, laboriousness of finding
optimal options due to occurrence of contingencies create
additional considerable difficulties in introduction of
mathematical methods for planning transportation, raise
increased requirements for their regulation and tactical
flexibility in making managerial decisions. Judging by a
number of factors, optimal decisions are only possible with
the competent and technically provided use of automated
control systems of the transport process [5, 15].

Development of an automated navigation system

Automated navigation system for monitoring,
dispatching control and accounting of road transportin the
North of the Russian Federation is a distributed system in
its structure, provides monitoring and dispatch control of
dedicated facilities and transport [6-8]. The system is
based on the principles of unification of its main functional
modules and standardized approaches to implementation
of basic functions of dispatching control — both transport
processes and elements of transport and information
service of technological processes. As they are unified for
different modes of transport, the systems differ from each
other depending on the characteristics of transport
technology, but this does not reduce the importance of
their basic (standardized) technological components at
different levels of information processing in automated
systems [9-13].

The technology of development of the transportation
process depends on the parameters and characteristics of
the transported objects, the traffic schedule, and also on
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developed route. The use of modern information
technologies contributes to development of the structure of
the relations of the participants in the transportation process,
accumulation of information on transportation, increase in
the parameters of development of equipment involved in
the transport (production) program [16-20].

The development of information technologies in road
transport, based on the use of controllers, computer
equipment, microelectronics, satellite navigation,
geoinformatics, implements the possibility of creating
systems for operational control and management of road
transport within the transportation process. The use of
information technology and telematic tools implies the use
of a complex of hardware and software, including those
belonging to satellite navigation. Together, they allow to
significantly improve planning, control, regulation, and the
quality of service during transportation [2].

Improvement of systems and methods of dispatcher
tracking of rolling stock and vehicle fleet operation is one of
the most important reserves for increasing the efficiency of
transport vehicles’ [21-23].

The developed set of procedures within the distributed
monitoring system is considered as an organizational,
technological and technical activity whose purpose is to
introduce methods of objective instrumental control of the
transportation process using means and technologies of
transport telematics, satellite navigation, mobile and radio
communication [3, 17].

The main objectives of creating an automated satellite
navigation system for supporting road transport in the
northern regions of the Russian Federation are:

« improving the quality of performance of the planned
traffic of transport vehicles( TV), improving transport services
for construction sites and infrastructure (monitoring
indicators such as safety, accuracy, etc.);

+ ensuring the efficiency of use of various types of
transport vehicles (TV), increasing labor productivity and
production culture, reducing direct costs in production;

« improving safety of the transportation process through
information support for emergency response;

« promptinformation of representatives of the operating
enterprise, local control bodies, as well as bodies and
structures controlling the transportation process;

« increasing the efficiency of the dispatching services
by automating manual procedures and using modern
telecommunication technologies;

« improving safety of drivers, transported goods and TV
themselves;

« complexinformation and diagnosis on the status ofall
monitored parameters read from TV board;

« operational interaction with road repair companies
and emergency data transfer when traffic obstacles are
detected on the roadway;
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Pic. 1. The territory of the
North of Russia.
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« call for technical assistance to vehicles as soon
as possible in case of a malfunction on board ofa TV.

Dispatch control functions

The technology of dispatching support and control
of the transportation process is realized in full, while
automation [9-11] is required for:

« current planning, ensuring that the features of
the transportation process are taken into account;

« information support and instrumental recording
of transport work, regardless of the type of vehicles and
the object of transportation;

« analysis and control of movement due to tools for
locating transport units, communication equipment and
software and hardware visualization on maps of regions
displayed on the monitor screen;

+ operational communication with drivers — voice
and text messaging;

+ simplified call for technical assistance at the
expense of communication facilities installed in a
location accessible to a driver;

+ operational analysis based on computing and
software, which displays information on the level of
performance of the transport operation (including
control of the elements of the traffic schedule) and
facilitates the operational control of traffic;

+ technical means of visualization accessible to
consumers, as well as other mechanisms for obtaining
information on actual traffic;

« transfer of the characteristics read by the
telematics equipment installed on board of a vehicle in
order to ensure the maximum level of tracking of the
parameters of the transported objects.

To illustrate the display of the information exchange
function Pic. 2 shows a scheme of information
exchange.

Automated navigation system for accounting and
control of road transport ensures implementation of
related tasks and functions, the main of which [13] are
summarized in this chapter.

a) Automated monitoring and control of the
transportation process with minimal staff involvement,
including:

— control of planned and unscheduled traffic of
vehicles on the road transport network, automatic
reporting of deviations from the plan;

— managerial interventions of system dispatchers
who control and manage the movement of road transport
in an interactive mode with a computer system;

— processing and output of operational information
on work of individual TV, units, trucking enterprises in
general.

b) Dispatch control and regulation of the cargo
transportation process.
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Pic. 2. The scheme
of information exchange
of the navigation system
of accounting and control
of the operation of transport
vehicles.

and in case of emergency situations.

GSM, VHF radio communication, etc.).

forms.

actions, reports, negotiations, etc.).

h) Determination of TV location.

vehicles.
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Jj) Accounting and control of TV traffic.

The implementation of these functions is carried out
in the system on the basis of reqular retrieval of location
of the monitored vehicles through the signals of global
satellite navigation GLONASS or GLONASS / GPS.

k) Fixing, preliminary processing and storage of
navigation data coming from controlled vehicles:
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c) Providing information exchange of data with the TV
of enterprises both in the process of performing the task,

The function of collecting and transmitting information
is carried out by means of telematics, with which the TV of
enterprises are equipped. While traveling along the routes,
the on-board navigation and communication equipment
performs the process of transmitting data on the
geographic location of the vehicle. Operational reports are
formed on the basis of information exchange by means of
the global navigation satellite system (GLONASS/GPS) and
on-board navigation and communication equipment [7,
19]. The obtained TV coordinates are automatically stored
in the receiver’s non-volatile memory and transmitted to
the local operator centers of the regional branches by using
various communication channels (satellite communication,

In the process of forming an array of information
received by local operator centers, primary processing is
performed in accordance with established systemic
procedures. Information exchange is supported by
modern means of communication, which ensure a high
data transfer rate. At the same time, the telematics server
is the main element of the telematic platform in the
process of collecting and transmitting information.
Universal architecture in combination with simple
algorithms and high throughput of the telematics server
allow connecting to the system up to several thousand
subscriber terminals without a noticeable decrease in
system performance in general. To increase reliability of
the system, data streams can be duplicated to another
similar server that performs backup functions [18, 20].

d) Formation and issuance of reporting and analytical

e) Creation of archives of long-term storage of data
with daily archiving of navigational information, orders,
protocols of actions of dispatchers and drivers (control

f) Calculation of indicators and formation of current
and cumulative databases for implementation of planned
tasks and accounting for the performed transport work.

g) Formation ofshift-daily assignments for transportation.

On the electronic map in real time dispatching
services should determine location of their vehicles with
acertain accuracy and discreteness of data transmission,
sufficient for effective monitoring of traffic [6, 7].

i) Operational planning of transport work of motor

Infrastructure of satellite
Set of subsystems,

interacting with
data received

Server of data
bases of the |
distributed
monitoring system

GSM/GP! etwork

Internet

| Telematics
: platform

Internet

|
|
' l I
ml
|
|
I Infrastructure of | !

Iy local operator !
mmunicati centers
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I . . - hannels
|
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« number of the object of the radio station, from which
the navigation mark was received;

« geographical latitude and longitude of the object;

« world time in which navigation data were defined;

+ speed of the object;

+ azimuth of motion (position relative to the cardinal
points);

« sign of reliability of a mark.

Each navigation mark is stored in the internal buffer
before being transferredto the system database. In addition,
the server maintains a log of received marks for each radio
station and, in case of omissions (unread marks), requests
them again.

1) Archiving of the main events in the system based on
satellite navigation data processing.

Conclusion. Taking for the ground the analysis of
modern approaches to ensuring the efficiency of
transport processes in the Far North and areas similar
to them, it can be concluded that the software and
hardware of a typical automated navigation dispatch
system for vehicles can lead to a reduction in the use
of «manual operations» by dispatch personnel and
maximum automation of operational cargo
transportation management. In this case, there is a
need to justify further steps forimproving the functions
and operations of the dispatching personnel, which are
directly related to development of mathematical models
and methods for processing navigational data.

Methods of monitoring the transportation process,
determining the location of motor vehicles in space andtime,
which will increase the efficiency of transport work, save
government and human resources are proposed. In
particular, the possibilities of using telecommunications in
the North are considered, which are quite feasible for
implementing on the basis of coordinate-time and navigation
support with the help of global navigation satellite systems,
geographic information systems, means and technologies
of transport telematics.
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