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30JIKHH A.JL., k.m.H., ooy.,
Ilosonsxncckuii zocyoapcmeentblii yHUBEPCUNEM MEIeKOMMYHUKAUUI U UHpopmamuKu,
2. Camapa, Poccus;
YUCTAKOB M.C., nayuntii compyoHux,
Braoumupckuii punuan Poccuiickozo ynugepcumema xoonepayuu, 2. Braoumup, Poccus;
BYIITPYK T.H., k.m.u., ooy.,
Camapckuii zocyoapcmeeHHblil yHUgepcumem nymeii cooouienus, 2. Camapa, Poccus;
JIH b., cmyoenm,
Huoscenepnasn wKo1a HO8bIX RPOU3EOOCHIBEHHBIX MEXHONO2UL,
Tomckuii nonumexnuueckuit ynueepcumem, 2. Tomck, Poccus

PABPABOTKA AJITOPUTMA, OBECIIEYUBAIOIIEI'O KAYECTBEHHOE
IINIAHUPOBAHUE OIIEPATUBHOI'O I'PA®UKA JIBUKEHUSA
KEJE3HOAOPOKHOI'O TPAHCIIOPTA

B pabome npoeedena npocpammmas pearuzayusi MOOYIsL OYEHKU NPUHSMBIX
NIAHUPOSWUKOM pelueHuti 0151 NIAHUPOBAHUS ONEPATHUBHO20 PAPUKA OBUICEHUS.
HCENEIHOOOPOICHO20 Mmparcnopma. [ 1aeHOU e20 Hacmvio SGSEemcst aneopumm
npUMSIMUs peulenutl, paspabomannslii Ha ocHoge Memooos Electre u npunyunax
nonapnoco cpasnerus aromepramug. Cpeou 0anbHeluux HanpasieHull pa3gumust
Paspabomanioco Mooyis MONCHO 8blOeIUMb Cledyrouue. 0emaibHoe 00bicHe e
NPUHUMAEMBIX peuleHUll, NOUCK HAULYYUIUX 6APUAHMO8 MPAEKMOPULl n0e3008 U
npeonodceHue ux Oucnemuepy, pacuupenue CHUCKa Kpumepued u 000aeieHue
@dyHKyuu  2uOKOU  HACMPOUKU UX 6eCc08, NOCmMpoeHue obwel  @yHKyuu
VOO0BNIeMBOPEHHOCMU A2eHMO8 U 803MOICHOCIb ee KOPPEKMUPOSKU 6 3a8UCUMOCTIU
om yeneti pewaemoi 3aoauu. INAGHLIM UMO20M UCCIEO0BAHUSL AGTSLEMCSL
3aKAIOYEHUe O NPUMEHUMOCTNU MEMO008 KIACCUYECKOU Meopull NPUHAMUS peleHull
K 3a0ate niaHupoB8anusi PACNUCAHUL OBUNCEHUSL JHCENe3HOO0POICHO20 MPAHCIOPMA
U noayuenue NONONHCUMETbHLIX Pe3YIbMAamos NOCie UX GHeOPEHUsI 6 DPeanbHYIO
cucmemy nAAHUPOBAHUSL.

Knrwouesvie cnosa: skcnepmuvie cucmemvlt, MOOYIb OYeHKU, 3anpoc, oucnemuep,
oUazpamMma coCmosiHull, A1eOPpUMM, CHUCOK KpUMepues.

ITocTaHoBKa 3aga4uu

DKCHEpPTHBIE CUCTEMBI Kak 000CO0JICHHOE HAMPABIICHUE B UCCIIEAOBAHUIX 0 HCKYCCTBEHHOMY
WHTEJUIEKTY chOpMHpPOBaIoCh mpuMepHO B 80-X rogax mponuioro Beka [1]. JlaHHbie uccienoBanus
3aKTIOYAINCh B pa3pabOTKe  MPOTPaMMHOTO  OOECMeYeHHUs,  CIIOCOOHOTO  3aMEHHUTH
KBaJTM(UIIMPOBAHHOTO DKCIIEPTa MPH PEUICHUH CIOXKHBIX 3a/ad. B HacTosAmmii MOMEHT Bce yaiie
OKCIIEPTHBIE CHUCTEMBI HCIONB3YIOTCS Ha PA3UYHBIX JTalax MPOCKTHPOBAHUS U TUIAHUPOBAHUS
paboThI MPOM3BOJICTBA, & TaK)KE€ OHHM A0COJIOTHO HE3aMCHHUMBI IMMPU aBTOMATH3AIMW aHAJIA3a
007bIKUX 00BEMOB NaHHBIX. OHUM U3 CaMBIX MPOCTHIX U MOMYJISAPHBIX CPEIU HUX ABIISETCS METO]
AHAIUTUYECKOW Hepapxuu, pa3paboTaHHBIX aMepuKaHCKHUM MareMatukoM Tomacom Caatu B 70-x
roJiax mpouuioro croietus [2].

eab padoTbi

B 3aBucHMMOCTH OT OCTAaHOBKHU 33Jla4Ml U €€ IIeNiei, OLEHKHU JIMIIA, TPUHUMAIOIIETO PelIeHus,
MOXHO MPEJICTaBUTh B BHJAE KPUTEPUEB ONTUMAJIBLHOCTH. Torga MNOSBISETCS BO3MOXXHOCTD
WCIIOJI30BaTh METOJBl MHOTOKpUTEpPHAIbHOM Teopuu mone3Hoctd [3, 4]. Eciu xe Her
HEOOXOJUMOCTH WJIM BO3MOKHOCTH MOJIYYUTh TOUHYIO OLIEHKY IO 33/JIaHHOMY HaOOpy KpUTEpPUEB,
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Pa3pa60ml<a aneopumma, 0686‘”8‘!”8(1}0“{820 KaueCmeeHHoe niianuposanue onepamueéHozo zpac[mxa osudIceHUA
JHCENE3HOO00POIHCHO20 MPAHCROPMA

HO W3BECTHBI JOIMYCTUMBIE Mpeebl €€ U3MEHEHUs, TO Haubosee MoaXoAsmuM U 3G (HEeKTUBHBIM
MOXeT oka3aTbes oauH u3 Meto0B ELECTRE win ux koMOuHanmu [4].

OcHoBHast yacTh

OpHOM U3 OCHOBHBIX MTPOOJIEM B MOCTABJICHHOM 3aaue SBIsSeTCs 00NbIIoi 00beM TpeOOBaHUIA.
Ha manHOM srtame pa3Butusi cuctembl UCYXKT  oOmmii cincok TpeOGoBaHUM, MPEaBIBISIEMBIX K
MJIAHUPOBIIUKY, COCTOUT U3 48 MyHKTOB, U3 HUX 31 3a7aeTcsl mapaMeTpaMu CUCTEMBI U JIOJDKEH
BBIMIOJIHATHCS B Ipollecce IUIaHMpOBaHMA. [l yHpoOLIeHUs HCCIe0BaHus, CrpyIIupyeM
TpeOOBaHUS MO CIEIYIONINM IIPU3HAKAM:

e be3onacHOCTh ABMXKEHHUS MTOE310B;

e JlucneT4yepckoe yrpaBieHUE ABUKECHUEM;

e be3onacHOCTh IBIXKEHHS Ha TIEpPETrOHax;

e [locnencTBus AMCHETUYEPCKOTO YIIPABICHUS U HEIITATHBIX CUTYALIU;

e be3onacHOCTh ABM)KCHUS HA CTAHIIHSIX;

e TpeOoBaHUs TUIAHUPOBAHUS IBIKEHUS MOE3[I0B HE U3 HOPMATHUBHOTO TpaduKa JABHKEHUS
(MOIX010B);

B urore nomyuunocs 6 rpyIi mpaBui:

e OOmue npaBuia;

e [IpaBuna oO6pabOTKU HEIITATHBIX CUTYAIIHIA;

e [IpaBuna MUHUMH3AIIUU OTKJIOHEHUH OT rpaduka;

e [IpaBuia MUHMMHU3AIUHA CMEHBI Ty TEH;

e [IpaBuia ruIaHUPOBAHUS CTOSHOK;

e [IpaBuia ruIaHUPOBAHUS TTIOJXO/IOB;

Jlnst Hambosiee TOYHOTO ONpENeNieHHs BEIMYMHBI MmTpada 3a HapyIICHHEe KaKoro-JI0o
TpeOoBaHUs CHOPMUPOBAHBI [IBE AOMOIHUTENbHBIE TPYIIbI PaBuiI [S]:

1. CpaBHeHue rpynm IpaBuil — MO3BOJISET ONPEASTUTh OTHOCUTEIBHBIN BEC KAaXA0U IPYIIIIbI;

2. CoOCTBEHHBIN BEC MOMEX — MO3BOJIACT OMPENCTUTh BIHMSHUE PA3IMYHOTO BUIA IMOMEX Ha
0O0IIMi1 TUTaH ABMKEHUS.

Jlnsa ompeneneHusl Beca KaKIOro MpaBujla MPOBEICH OMPOC IKCIEPTOB, KOTOPHIMU SBISIOTCS
mucrietuepsl KyiobimeBckoit xene3noit goporu — ¢pmmmana OAO «PXK]I», u BeICTaBIEHBI OLIEHKU
METOZIOM TIOTIAPHBIX CPAaBHEHHM. DKCIepTaM MpeNIarajioch OLIEHHTh BO CKOJBKO pa3 IMPaBHIIO,
pacHoJIO’)KEHHOE B CTPOKE TaOJMIBI, MPEBOCXOIAUT MO BaXKHOCTH MPABUJIO B CTOJOLE M Ha
MEPEeCeYeHNH BBICTABUTH OLICHKY. [IIsi HArmsiAHOCTH JaHHOW MPOIEAypbl CXeMa BBICTAaBICHUS
OIICHOK TIpHBE/ICHA B Ta0OI. 1.

Tao0mnuma 1

CxeMa BbICTaBJIEHUS IKCIMEPTHBIX OLHCHOK

I11 I12 113
I11 ok IT1/112 IT1/113
112 [12/111 otk I12/113
113 I13/111 M13/112 ok

Bec xaxaoro npasuiia, HE3aBUCUMO OT I'PYIIIIBL, ONPEACIIIICA 110 CIEAYIOLEMY AITOPUTMY:
1. OneHku, BBICTaBICHHbBIE B BUJE MPOCTHIX ApOOEH, MPUBOAATCA K JECATUYHOMY BHY JUIS
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y1o0CTBa NATBHEHIIINX PACUETOB;

2. IloacumThiBaeTCS CyMMa B KaXKJI0W CTPOKE TAOJIHIIBI U 3aMCHIBACTCS B OT/ICIBHBIN CTOIOCTI;

3. [lomyuenHast CTpouHasi CyMMa HOPMUPYETCSI TAKMM 00pa3oM, 4ToObI 00111asi CyMMa 3HaYeHHIA
B 9TOM cTOJIOIE ObUTa paBHA 1. DTO JOCTUTAETCS JEICHUEM KaKIOW CTPOYHOW CyMMBI HA CyMMY
BCEro CToa0ma;

4. HoBbl€ NTOTy4YEeHHBIE 3HAUYCHUS SBJISIIOTCS OLIEHKaMU allbTEPHATUB 0 KpUTepHio 'BaxHOCTh"
¥ MOTYT UCIIONIb30BaThCS B AalibHEHIIeH paboTe KaK Beca MpaBul;

Pa3zpaborka anropurma padoTsl MOAYJIsI OLeHKH. BbipaboTka KpuTepueB OlleHKH

Monyns onenku KPI npencrasisier coboit kiace ¢ peanuzanueiit metooB Electre n Heckonbko
BCIIOMOTATENIbHBIX KJIACCOB, PEATU3YIOMUX MOAENIb AaHHBIX [6,7]. luarpamMma KiaccoB MOJYJIS
orienku KPI Boiyisiiut cneayrommm o6pa3om (cm. puc.1).

Knacc Rule mpencraBnsier coboif peanuzaiuio o0beKTa MpaBuia B JaHHOH CUCTEME U UMEET
CIEQYIOLNE CBOMCTBA:

- description — onrcanue mpaBuiia B popMaTe TEKCTOBOW CTPOKH Ha PYCCKOM SI3BIKE

- relationsList — cogep>KUT CITUCOK IKCTIEPTHBIX OIEHOK

- ruleGroupName — omnpeaensieT NPUHAAIEKHOCTh O0BEKTa K KOHKPETHOM TPYIINe MPaBHl

- method - cogepxut 00bekT Method 1 BEIIONTHSIET IPOBEPKY YCIOBUS, PEAHU3YIOIIETO IPABUIIO
B IIPOrPaMMHOM KOJIe

- alternativeName — onmcanue npaBmia B opMare TEKCTOBOW CTPOKHU Ha aHTIIUHACKOM SI3bIKE

- valueWeight — Bec mpaBuia, moy4eHHBIH TP MPOBEPKE YCIOBUS
- resultChecking — pe3ysbpTaT mpoBepKU YCIOBUS

Ox3eMInIsip Ki1acca Rule co3maercs 1uis Kax10ro nmpaBuiia U3 cucka TpedoBanuil. Jlormaeckum
0006meHrnemM Bcex 00beKkTOB THma Rule, HaXomsmumxcss B cUCTEME, SBISICTCS IK3EMIULIp Kiacca
RuleStorage [8].

Knacc RuleStorage mnpencrtaBnsier coOoil JIOTHYECKMH KOHTEHHEp [UIs XpaHEHHUS BCEX
UMEIoUIMXCA MpaBwil. B JaHHOM Kj1acce peann30BaHbl CIEAYIONIE CBOMCTBRA:

- context — oOIee XpaHWIUIIE OOBEKTOB cHcTeMbl. [103BoJIIeT MONy4YUTh OCTYI KO BCEM
00BEKTaM, HAXOAAIIUMCS B CUCTEME B JJAHHBI MOMEHT.

- ruleMap — CTpyKTypa JaHHBIX, MPEACTABIAIONMIAs COO0H HAOOP MAPHBIX CYIIHOCTEH THIIA
<Kuntou, 3nauenne>. B none Kitou comeputcst Ha3BaHUE IpyNIbl IPaBWi, B Moje 3HAUYE€HUE —
crucok 00bekToB Tuna Rule

- rulesByTrajectory — cTpykTypa, anajgoruunas ruleMap. B mone Kimrou conepxutcs 00bekT
TPACKTOPHUH, BHIOPAHHOW areHToM moe3na. B mone 3HaueHue COAEpIKUTCS CIHUCOK MPOBEPEHHBIX
IpaBUIIL.

Ox3emmuissp kimacca RuleStorage Takke siBiasiercs wHTEpdeiicom, depe3 KOTOPBIM areHTHI
IUTAHUPOBIIMKOB MOTYT TMOJYYHTh JOCTYN K OOBEKTaM MpaBWJI U TPOU3BECTH HEOOXOAMMBIC
newcrtus [9].

OTtnenpHO crosimel CynHOCThIO sBisieTcs kiacc Condition. OH He UMEET HUKaKUX CBOWCTB, HO
MPEIOCTABIIAET CTATUYECKUN NOCTYI K peajau3auuu mnpaBui. Bce Meronbl, Haxonsmuecs B 3TOM
KJlacce SBISIOTCA CTaTMYECKUMU M BBI3bIBAIOTCS pediiekcuBHO dYepe3 Merton runMethod(),
pacmnoio>keHHbIN B Kiacce Rule.

«Mo3roBbIM LIEGHTPOM» MOAYJIS OLIEHKH siBisieTcs kiace ElementCategory, npeaocTtaBisitomuii
JOCTyI K METOJlaM, peallu3yIOLUM aJrOpUTMbl TNPHUHATHS pemieHui. JlaHHBIA Kiacc HMeeT
HECKOJIBKO TOJIeH:

- context — OOBEKT BHYTPEHHETO KOHTEKCTa CHCTEMBI. MIMEeT TOT ke CMBICH, 4TO M B KJacce
RuleStorage.
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RuleStorage Rule
-context: SwarmCortes -description: Biring =" "
-nilelap: String] 1]Rule1. %] -ruleGroupMarme: String=""
-rulesBy Trajectories: TrajectoryEntity] 1JRule[1..%] = -aternativeName: String=""
+oontaing i -method: Method
+addRuleList groupMName: String, rulelist: Rule[1..*]) -relationList; int[1..*]
+arddRule(grouphlame: String, rule: Rule) . -resultChecking: boolean = false
+addRulesOfTrajectory(trajectory. TrajectoryEntity) -weight: flnat
-zelectGroupRule(rulelist: Fule[1..*], groupame; String) —
+getRulesBy Trajectory(irajectory: TrajectoryEntity): Rule[1..*] +getD escription(): Sml_"g
+clearRuleValues(taskEntity: TaskEntity) +getGrovphlamey: String
+getRuleListByGroupMarne grovpName: String, ruleList: Rule[1..*]): Rule[1..%] +getattermativellame ). Sring
+getIndexGroup(groupiame: String): Integer +getMe‘Lh_ndN§mE()' String
+getRelationlist(): int[1..*]
+getResultChecking(): boolean

+getWeight(): float
+acWeight(): woid
: +zetRelationlistint[ ] i Lvweid aiio;
+use +reset(): woid
5 +getSelfIndex(): int
+addR elationlist(riles: JSOMArray)

ElementCategory
-context: BwarmContest
-currentStation: Station
-ruleBtorage: RuleStorage Condition
+calculateKPI(trajectory: TrajectoryEntity, demand: IMowingObjectDemand): float
-electrel(): Object[[1..%] +checkPanzeBetween Traine(): boolearn
-electrelI): Object[1..%] +checkPauseBetweenSapsandnd Trand): boolean

+checkDangerIntersectPriority(): boolean
+checkOrderQfPassage(): boolean
+checklntersect’): boolean

+checkReconcile(): boolean

+checkBlockage): hoolean

+checkilowdowen(): boolean

+checkWarning(): boolean

+eheckOccupied’): hoolean
+checkChangePriorityr): boolean
+checkAdvance(): boolean

+checkGap(): boolean
+checkBlockageTimeloreChangePath): hoolean
+checkFizedOnAtiasPath’): boolean
+checkFizedPreviousOppositePath(): boolean
+eheckChangePathF orNonIntersected(): boolean
+checkUnnecassaryChangePath(): boolean
+checkStayBecanseQfOnePath(): boolean
+checkSkiphlorePriority Train(): hoolean

- currentStation — cofepXHUT MHPOPMALMIO A TPACKTOPHOTO IIAHUPOBIIMKA O TOM, JUIS
npoe3/1a Mo KaKoi CTaHIMK B JAHHBI MOMEHT BEJIETCS pacyer.

- ruleStorage — ccpiika Ha 00beKT RuleStorage mist momyuenus naGopManmu o 3arpy>kKeHHbBIX B
CHCTEMY IpaBHIax.

Bce pacuersl B nmaHHO# paboTe mpowmsBeleHBI ¢ ucnonb3oBaHueM J2SE, a Busyanmmzaius
pe3yIbTaTOB OCHOBaHa Ha TeXHONOrMM Swing. Busyamumzamus rpadukoB peann3oBaHa cC
UCTIONB30BaHUEM  KOMIOHEHTOB  OuOmmorexkn  JFreeChart. ®dyHkuwmii, npemocTaBiIseMbIX
CTaHIapTHBHIMU maketamu Java API, Takumu kaxk java.lang u java.utils, JocTaTodHo I peaau3anuu
BCEX HEOOXOAMMBIX BBIYHMCICHUI. PaboTra ¢ pa3nu4HBIMHM THNIAMHM CIIHCKOB IIOCTPOCHA Ha
cTanmapTHBIX MeToaax kiacca Collection. OCHOBHBIMHU 3JIEMEHTAMHU ISl OTOOPAKEHUS PE3yIbTaTOB
paboTHl MOAYJNSL B IpoOIecce IIAHUPOBAHUS SBISIOTCS CTAaHIAPTHBIE java beans KOMITOHEHTHI,
peaNM30BaHHBIC B TMakKeTe java.swing. BxomHbie HaHHBIC JUISI MOAYJS OINCHKH omucaHbsl B JSON-
dopmare 1 00padaTHIBAIOTCS C MOMOLIbIO OMOJIMOTEKH C OTKPHITHIM UCXOAHBIM KostoM JSON-Simple.
Huxe npencrasnen npumMep onucanus npasui B popmate JSON:

{HO": {

"ruleGroupName": "commonRule",
"alternativeName": "BoimotaeHre 00X KpuTepres"”,
"components": [
{
"ruleName": "HecoOnrogeHne naTepBana ABM>KEHUS TOMYyTHBIX MOE310B",
"method": "checkPauseBetweenTrains",
"values": [0, 1, 0.14, 5, 0.14, 0.14]
s
{
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"ruleName": "HecoOnrogeHne nHTepBaia ABMKEHUS A1 iporrycka BCIT",
"method": "checkPauseBetweenSapsanAndTrain",
"values": [1, 0, 1, 5, 0.33, 0.2]
}
}

Cxema B3aMMOJICWCTBUS MOJAYJS OLEHKUA M areHTa 3aJadd, COOTBETCTBYIOIIEMY JII0OOMY W3
YPOBHEW IJIaHUPOBaHUS, TMpUBEIECHA Ha puc. 2 JlaHHas cxeMa TakXe MPEeCTaBIseT Cco0oi
JTUarpaMmy BapHaHTOB HCIOJIb30BaHUS.

DL!EHFHT)I; ApaeKTOpHID
i e CTaHLMK -
<include= . e

' = - OUeHWTE TDAEKTORWID
s ~=Zinclude= Mo NeperaHy

OLEHUTE BaApWaHT

AreHT 33084l

<include=
e e e

h xS

~_ <include= CLEHWTE CMELLEHIE
= - CTOAHKM
-~
S

-,
LY

Buinats peaynsrar
OUBHNTE HIMEHEHIE

BPEMEHH X018
MponzeecTy ousHKy
A A

: b
<include> ,* . <extend>
4 F
/ ~
Elactra | Electre ||

Puc. 2. /lmarpamma BapuaHTOB MCIO0JIb30BAHUA

Moaynab OLEHKH HCIOJIb3YyeTCS pa3HbIMH YPOBHSMHU IUIAHUPOBAHMSA, HO OOLIMH cLeHapuit
UCTIOJIB30BaHUS M IPOTOKOJI OOMEHA COOOIICHUSMHU HE MEHSIETCSI.

Ha nanHom stane pa3paOoTKH CHCTEMbl B3aMMOAECHCTBHE TJIAHUPOBIIUKOB C MOYJIEM OLEHKH
IPOMCXOIUT Yepe3 myOonmunblil naTepdeiic kmacca ElementCategory, npeacraBienHoro Ha puc. 1.

ITpu nmomy4yeHuu 3ampoca OT KaKOro-iubo areHTa, areHT OLIGHKH OIpeseNsieT Ha KaKoM 3Tare
HaxXoAUTCA MPOUCCC IMIaHUPOBAHUA, YTOOBI IIOHATH, KaKast UMECHHO I/IH(l)OpMaIII/ISI H€O6XOI[I/IMa cMy
s pacueroB [10]. [lamee, mpoucxoauT oOpalleHHE HENOCPEACTBEHHO K METONy OLCHKH.
[Tomy4yeHHBIN pe3ysIbTaT BO3BPAIIAETCS ar€HTY, OTIPAaBUBILIEMY 3aIPOC, U ar€HT OLICHKU IIEPEXOIUT
B COCTOSIHHE OXKHJaHUS ClIeAyIouleld 3asBKM. B KaXIbpli MOMEHT BpEMEHM MOIYJb OLIEHKU
o0OpabatbIBaeT 3asiBKU TOJBKO OJTHOTO IJIAHUPOBIIHKA.

ITonpoOHas auarpamma IMocCae10BaTEIbHOCTH BBI30BOB IPU B3aUMOJICHCTBUU areHTa 3ajjauu
Ka)KJ0r0 U3 YpOBHEN M MOJYJISl OLIEHKH MIPUBEACHA Ha puUcC. 3.
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ALEHT 380840 ‘ ALSHT MOTYVIF OUSHKM

| |
1 OueHWTs 3anady I

b
defineTaskType{)
runkElectrel()
checkRasuli()

PeayneTtar

| SR __|'
I
|

Puc. 3. luarpamMma nocJjie10BaTeJIbHOCTH 1€l CTBUI

Heo6xoaumMo 106aBUTh, 4TO AMarpamMma pHuc. 3 SBISETCS UCUEPIBIBAIOMIEH U IEMOHCTPUPYET
TIOJTHYIO UTEPAIIHIO pacyeTa OIeHKH BEIOpaHHOTO MapiipyTa. [Ipy Hanuduu O0IBIIOT0 YKCIIa TIOMeX
B rpauke OBM)KEHUS WIM B CHJY BBICOKOM 3arpy>KEHHOCTH TOJHMIOHA B ILI€JIOM JaHHBIM ITMKII
MIOBTOPSIETCSI 10 TEX TOP, ITOKa He OYAET MOCTPOCHO OECKOH(IMKTHOE pacIMCaHKe ISl BCEX MTOE370B
Ha BCEX y4YacTKax, MO0, B CaMOM IIJIOXOM CiIydae, oka He OyAeT MpPEeBbIIICH JUMUT UTEeparHid.
[Tocnennee ycnoBue HEOOXOIUMO AJisi OOJIBIICH YBEPEHHOCTH, YTO MUCIIETYEP B JIFOOOM cCllydae
CMOXET JOX/JaThCsl OTBETA IJIAHMPOBIIMKA M €My HE MPHIETCS aBapHUiHO OCTaHABIUBATh paboTy
CHCTEMBI.

[Ipu mocTyIIeHNH 3ammpoca Ha MOCTPOSHUE TPACKTOPUH OT areHTa Mmoe3/ia, FTeHepUPyeTCs: HoBas
CTpOKa paclHCaHusi, COOTBETCTBYIOIIAass HOPMaTHBHOMY pacnucanuioo. Jlamee, 3ampoc ¢
YTOUYHEHHBIMH JJAHHBIMH O TpeOyeMOM y4acTKe MaplIpyTa IepelacTcs B TPACKTOPHBIHN CIIOH.

B Hem co3nmaercst HOBBIM areHT cTaHIuu win neperona (PlacementAgent), B 3aaust KOTOPOTO
BXOJMT MIOMCK BCEX BO3MOXHBIX MapIIPyTOB JIBUKECHHUS 110 BRIOpaHHOMY ydacTKy. Ha sTane noucka
U3 JATBHEHIETO PacCMOTPEHUS OTCEHBAIOTCS 3aBEIOMO TYIHMKOBBIE MapIIPyTHI, €CIH 3TO HE
KOHCYHAasA CTaHIIHA paCIIMCaHUs. B HUTOI'C, Ha BBIXO/C MOJYYACTCA CITUCOK BBIIIOJIHUMBIX MapHIPYTOB,
KOTOpBbIE€ HEOOXOMMO OIIEHUTH 00JIee JETAITBHHO.

Jlanee, areHT TPAEKTOPHOTO CIIOS TMPOM3BOAMT OOXOJl MOJYyYEHHOTO CIHCKA U OTIPABISET
3aIpoChl Ha OIIEHKY KaXKJOW TPACKTOPHH B MOJTYJIb OI[CHKH.

ATEHT MOJyJis OIEHKH 3ampaliuBaeT W3 OOIIer0 KOHTEKCTa CUCTEMBI CIIMCOK TpeOOBaHUM,
KOTOpbIE HEOOXOIWMO Y4YeCTh NpH 00pabOTKe 3ampoca JAaHHOTO THMA M 3alyCKaeT MPOIEAYPY
IpoBEpKU ycinoBul. [locie 3TOro noacUnuTHIBAETCS CyMMapHBIA BEC N0 KaXKIO0MY HAPYLICHUIO JJIs
KaXJI0OM TPaeKTOPUH W Jajiee HauYMHAeT paboTaTh alTOpPHUTM, pa3padOTaHHBI HA OCHOBE METOHa
Electre I.

JAmarpaMmMa cOCTOSIHUI U aJIrOPUTM NPUHATHS PelIeHU

B pabore MOayns OLEHKM MOKHO BBIJCJINUTH JBa OCHOBHBIX COCTOSIHUSA: OXKHUJIAHUE H
aKTUBHOCTb. B COCTOSIHMM aKTUBHOCTH MPOMCXOTUT 00pabOTKa MpoBEpKa MOIYYEHHOTO 3arpoca,
NPOBEpPKa BBIMOJIHEHHSI TPEOOBAaHWHM, TO €CTh OIIEHKAa BapWaHTa, H (HOPMUPOBAHHE OTBETHOTO
CO00LIEHUS.
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B cocrostanu (hopMupoBaHMS OTBETA areHT MOYJISi 00padaThIBaeT OIIEHKH, BBICTABICHHBIC JIJIS
KaX/10T0 OJIOK-y4acTKa TPAEKTOPUH, U BBICTABIISIET CYMMapHYIO OLIEHKY BEIOPAHHOTO ITYTH C YU4E€TOM
Beca Ka)J10M TpyMIbl HAPYIIEHHBIX TpeOoBaHUi. J[narpaMma cocTOsSIHUM NpeCTaBIeHa Ha puc. 4.

Mnoxomn
peaynLTar,
FPeromMeHaaLMK
Peaynetar
MONOHMTENSH

Mony4eHwe Mpoeepea Bhinasqa
Fanpoca pe3yneTaTa
Sanpoc ! Ciesina
MoMy-eH Nomny4eHa

Janpoc

MoeHTudbikaums OigHKa

Puc. 4. /Ilmarpamma cocTOSIHUIT MOAYJISl OLleHKH

[Ipn momydyenuu 3ampoca OT areHra 3ajadu, MOIYJII0 HEOOXOJUMO TOHSITH OICHKY KaKUX
UMEHHO TpeOOBaHHI OT Hero OXuAaroT. [loATOMy cleAyroluM COCTOSIHUEM MOMYJS SIBIISETCS
uaeHTU(HUKAIIS 3ampoca.

[Ipn maeHTHUKAUMU 3ampoca TaKKe MPOBEPSETCS €ro KOPPEKTHOCTh, & UMEHHO Hallndue
HEOOXOUMBIX I pa0OThI JAHHBIX, UX MOJHOTA M JOCTYIMHOCTh HA MOMEHT IMOCTYIIJICHUS 3arpoca
[11]. Ilpu HapymieHHH OAHOTO W3 YCJIOBHUH, areHTy 3aJa4d IMOCHUIACTCS 0OpaTHOE COOOIIEHHE O
HEBO3MO>KHOCTH BBIMIOJIHUTH OLIEHKY B JAHHBII MOMEHT.

Crnenyroniee COCTOSIHUE — HEIMOCPEACTBEHHO, OLIEHKa. B 3aBUCMMOCTM OT TuUIIa 3a7aud,
OIICHUBATHCS MOTYT U3MEHEHHS B PACIIMCAHUU TTO€3/1a WJIK BO3MOXHBIE TPACKTOPHUH MPOCIIEIOBAHUS
[0 Y4acTKaM IMOJUIOHAa. B mepBoM cilydae y4YUTBIBAIOTCS TaKXe IMOMEXHU, KOTOPbIE M3MEHEHHOE
pacmucaHue CO3JacT IJs APYTUX MOE3/I0B, M €CIU CTOMMOCTH pa3pelieHUss HOBBIX KOH(IMKTOB
OoJbllle, YeM HapylIeHHE HEKOTOPBIX MpaBUJ B TEKylLIel 3aaaye, TO OlEHKa OyIeT B MOJIb3Y
HapyLICHUN.

Janee, nmporecc nepexouT B COCTOSIHUE OLIEHKH MOJYyYEHHOI0 pe3ynbTaTa. B koHeuHOM cuere,
MOAYJIb TOJDKEH HE IPOCTO BBIYMCIHUTD OLICHKY MPEAJIOKEHHOTO €My BapuaHTa IMOCTPOCHHUS TIaHa,
a BBIHECTH KaKOE-TO PELICHUE O €ro JAJIbHEHIIEM pacCMOTpeHUU. ECiu BhIYMCIIEHHE POUCXOINIIO
no metoxy Electre I, To pe3ynprarom OyneT Jyduid U3 UMEIOMIUXCS BapHaHToB. Eciu ke oneHuTh
3a/1avy MEepPBbIM CIIOCOOOM HE MOYYHIIOCh, TO OyAeT 3amyiieHa ero Moaudukarus - meto Electre
II.

B kauecTBe mepBoro MeToja NpUHSATHS PEIICHUH BRIOpaH aaropuTM Ha ocHOBe metona Electre
I, 6ok-cxema KOTOpOTo MpUBEeHA Ha PHC. 5.

OCHOBHOH 4acTbhIO aITOPUTMA, IPOUJUIIOCTPUPOBAHHOTO HA JAHHOW CXEMeE, SBJISETCS BHEIIHUM
JBOMHOM LIMKII TI0 3JIEMEHTaM MepeJaHHOTO METOY CIIUCKY TpaekTopuil. Heo6xoaumocTs 1BOMHOTO
IIMKJIa 00yCJIOBJI€HAa TEM, UTO IIPU pacueTax JoJDKHA pacCMaTpUBaThHCS cpasy Mapa TPAeKTOpUld, a He
Ka)KIasi M0 OTJAENBHOCTH (CM. puc. 6).
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ratingsPath,
besiPath, badPath,
resultPath

!

firstPath : ratingPath

I

low =0, mare = 0, eguals =0

|

v

T

secondPath : ratingPath

.

mare++

rule - secondPath getRuleList()

l

value1 = firstPath getValue(rule}
value2 = secondPath gatValue(rula)

valuel = vakue2

value1 == vakus2

equals++ I+

et it}
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bestPath.isEmpty

bestPath.add(path)
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Puc. 6. biaok-cxema anropurma Electre 11

C npakTHYECKON TOUKH 3pEHUs, pE3YJIbTaT, BbIAABAEMbIN BTOPBIM METOJJOM MEHEE TOUHBIH, YEM
pe3ynbTar nepBoro metona. OaHako, MmoyiydeHue aOCOMIOTHO TOYHOTO pe3yibTaTra U HE SIBISETCS
CaMOIIeJIbI0 JAHHOTO TIpollecca, TaK KaK BapUaHTOB,  yJOBJICTBOPSIOMIMX OoJbLIeH wYacTu
TpeOOBaHUIl MOCTPOEHUS TPAEKTOPUHN WIIM U3MEHEHHUS PACIIUCAHUs, MOXKET ObITh OYEHb MHOTO.
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Pa3pa60ml<a aneopumma, 0686‘”8””8("0"4820 Ka4ieCmeeHHOoe njianuposanue onepamueHozo zpac[mxa osudIceHUA
JHCENE3HOO00POIHCHO20 MPAHCROPMA

Ilocne Bxona B MepBBIM LMK MPOUCXOAUT HMHUIMAIU3ALMS BHYTPEHHHUX CUYETUMKOB JJIs
HOCJIEIYIOIIEr0 CPAaBHEHUS AJIbTEPHATHB.

B Tpethem 1ukie 06Xox MIET Mo CHMCKY KpuTepueB. /i KaxI0oro Kpurepus U3 rneperaHHoN
KapThl <TPAEKTOPUs-CIUCOK IPaBUI> 3alpallIBAETCSI €r0 BEC, IOTYyUYEHHBIN Ha MPEAbLIYIIMX dTanax
pacuera. Ecin Bec kpurepusi OAHOM albTEpHATHBBI MPEBOCXOAUT BEC 3TOTO K€ KpUTEpUS IUIs
JpyroM, TO mepBasi aJlbTepHaTHBAa CUUTAETCS JIydlIedl M MPOUCXOAUT yBEJIWYEHUE CUETUYMKA MOTe.
Ecnu 3HaueHus BeCOB KpUTEpUEB MO 00EUM ajlbT€pPHATUBAM PABHBI, TO YBEIMYUBAETCS 3HAYCHHE
cyeTyuka equals, B IpOTUBHOM cllydyae yBeiauuuBaercs cueTuuk low. [lociie cpaBHeHUs TeKyluen
napbl ajJbTEepHAaTHB IO BCEM KPUTEPUSAM MPUHUMAETCS pEIIEHHE O JalbHEHIIEeM pacCMOTPEHHUU
o/1HOM u3 HuX. Ecnu TpaekTopus mosydusia Mojio)KUTEIbHBIX OLIEHOK, YEM OTPULATENIbHBIX, TO OHA
n00aBISETCs B CIIUCOK "XOpOIIUX" TPAaeKTOPHil, UHAYE - TOMagaeT K "miaoxum".

BrpIiBOABI

Takum oOpazom, B paboTe 1Mo 3aBepIICHUIO PabOTHl OCHOBHOM YacTH ajirOpUTMa Ha BBIXOE
chopMHpOBaHkI J1Ba crrcka BapuaHToB. Ecinu Crincok "xopomux" anbTepHaTUB OKa3bIBAETCS MYCT,
TO B OCHOBHOW METOJI MOJYJISI OLEHKH BO3BPAIACTCS COOOIIEHUE O TOM, YTO HE yIalIoCh BEIOpATh
HOJXOSLIYIO TPAEKTOPHIO, U JajbllIe 3alycKaeTcs IM00 alnropuT™, OCHOBaHHBINH Ha MeTojie Electre
II, nnbo meperiaHMpoBaHUE HA YPOBHE HUTEBOrO IUIAHUPOBLIMK. [Ipyu monoxutensHOM Hcxone
00pabOoTKH YNPaBIAIOLIEMY METOLy BO3BpAILIAETCS CIMCOK JIyULINX TPAeKTOPUH

Otnmuune anroputMa Ha Oaze Electre Il 3akmiodaercss B HAIMYHMK JOMYCTUMBIX JTHAIIa30HOB
3HayeHud. T.e., €CIU 10 TOr0 JKECTKO CPABHUBAIOTCS OLEHKH KPUTEPUEB, TO B ITOM BapUaHTE
HE00X0JMMO MPOBEPUTH B KAKOW 1MaIa30H 3HAUEHUH MTONa1aeT OIIEHKA KPUTEPUS. M UCXOMS U3 3TOTO
OnpeleNnsieTcss TPAeKTOpHs K "TIoXuM" uiau "xopomum".

Cpenu nanpHEHIIMX HAMpaBJIEHUH pa3BUTHUA Pa3padOTaHHOTO MOIYJS MOYKHO BBIIEIHUTH
CIIEyIoUIe: JAETalbHOEe OOBSICHEHHE NPUHUMAEMbIX PpEIIeHUH, MOUCK HAWIyYIIUX BapUaHTOB
TPACKTOPUI MOE37A0B M MPEIJIOKEHUE HUX MAUCIETYEPY, PACHIMPEHUE CIHUCKA KPUTEPUEB H
nobaBneHne (yHKIMM THUOKOM HACTPOWKM WX BECOB, IOCTpPOEHHE 0Omed (QyHKIUH
YIOBJIETBOPEHHOCTU AareHTOB M BO3MOXKHOCTb €€ KOPPEKTHPOBKM B 3aBHUCHUMOCTH OT LeJleH
pelaemMoi 3a1auu.
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Anomauia. B pabome npogedena npocpamMmHas peanusayus MOOYVISA OYEHKU NPUHANBIX
NAGHUPOBWUKOM — peulenutl  0a — NIAHUPOBAHUS — ONepamusHo2o  2pagpuka — O8UHCeHUs
JHcene3Ho00PoACHO20 mparcnopma. 1 1aeHo e2o Yacmvio AGIAEMCs ANOPUMM NPUHAMUSL PeuleHUl,
paspabomannbvlil Ha 0cHOGe Memooos Electre u npunyunax nonapHo2o0 cpaeHeHus aibmepHamus.
Cpeou OanvHetiwiux HANpagieHull paseumus paspadomanHo20 MOOYIA MOJICHO 8blOeIUMb
crnedyiowue: OemanvHoe 00BACHEHUEe NPUHUMAEMbIX peuleHUll, NOUCK HAUTYYWUX BAPUAHINOS
mpaexmopuii noe3008 U npeonoddceHue ux oucnemyepy, pacuiupeHue CHRUcKa Kpumepueg u
oobaenenue  Qynkyuu  2uOKOU  HACMPOUKU UX 6ecos, NOcmpoeHue obwel  QyHKyuu
YOO08NIeMBOPEHHOCMU A2EHMO8 U BO3MONICHOCb ee KOPPEeKMUPOSKU 8 3a8UCUMOCMU Om yeiel
pewaemou 3a0aqu. 1aBHLIM UMO2OM UCCIEO08AHUS ABNAEMCA 3AKIIOYEHUE O NPUMEHUMOCTU
MEmo008 KIacCUu4eckou meopuu NpuHAmMuUs peuleHull K 3a0aue HIAHUPOBAHUS PACNUCAHUL
OBUIICEHUSL HCENe3HOOOPOICHO20 MPAHCNOPMA U NOLYYEHUE NOLOICUMENbHBIX PE3YTbmamos nocie
UX 8HeOpeHUsl 8 PeanbHyI0 CUCTEMY NIAHUPOBAHUS.

Knwuoei cnoga: excnepmui cucmemu, MoOyIb OYiHKY, 3anum, oucnemuep, oiazpama Cmawie,
anzopumm, CNUCOK Kpumepiie.

Zolkin A.L., M.S. Chistyakov, T.N. Bushtruk, Li Baochen. Development of an algorithm
that ensures high-quality planning of the operational schedule of railway traffic

Abstract. The work carried out a program implementation of the module for evaluating decisions
made by the planner for planning the operational schedule of railway traffic. Its main part is the
decision algorithm, developed on the basis of Electre methods and the principles of pairwise
comparison of alternatives. Among the further directions of development of the developed module
are the following: a detailed explanation of the decisions taken, the search for the best options for
train trajectories and their proposal to the dispatcher, the expansion of the list of criteria and the
addition of the function of flexible adjustment of their weights, the construction of a general agent
satisfaction function and the possibility of its adjustment depending on the goals of the task to be
solved. The main result of the study is a conclusion on the applicability of the methods of classical
decision-making theory to the task of planning railway traffic schedules and obtaining positive results
after their introduction into the real planning system.

Keywords: expert systems, evaluation module, query, dispatcher, state diagram, algorithm, list
of criteria.
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IMPACT OF GLOBALIZATION ON AIR CARGO TRANSPORTATION

This article deals with new directions in air cargo transportation and discusses the
role of innovative technologies in it. The transport policy of developed and most
developing countries is aimed at increasing the competitiveness of national transport
operators in international markets and promoting their interests in the framework of
bilateral and multilateral negotiation processes in the field of transport.

Key words: transport, logistics, transport policy, direction, IATA, airfreight.

Globalization in the world space contributes to the formation of more complex supply chains and
the creation of their new configurations, and this, in turn, requires the introduction of new approaches
to doing business and choosing the optimal supply chain strategy. In the current conditions of the
development of the global economy, the importance of international cargo transportation is constantly
increasing to ensure the smooth functioning of international trade in goods, as well as supplying
modern production and distribution systems. The decisive role in improving the quality of the process
of improving the transportation management system is played by the choice of the direction of
improving transport services and the method of improvement. It is based primarily on improving the
performance of vehicles. This implies the need to analyze the possible values of this indicator for
different variants of real conditions. The current situation in the air cargo market is characterized by
a significant reduction in the volume of transported goods, which is associated with the global
economic crisis, as well as a number of factors that negatively affect the dynamics of demand for air
transportation. Among these factors, one can note the increased competition from other modes of
transport (in particular, sea transport), the instability of fuel prices, and tightening environmental
requirements. In such conditions, it is important for airlines to strive for maximum cost reduction and
building a development strategy taking into account modern specifics. Organizational innovations,
new forms of cooperation and organization of the transportation process, the introduction of
achievements in the field of information technology to optimize the delivery of goods by air and meet
customer needs in parallel with reducing costs are of particular importance.

Air transport today is one of the most dynamically developing modes of transport, its importance
in the global transport system is constantly growing.

Regardless of the geographical location of states air freight allow them to have fast and reliable
access to remote markets and global supply chains. This is crucial for implementation. best
international business practices, including operational inventory management and release products to
order.

Air freight is an effective factor stimulate economic progress in developing countries as they
connect markets in different continents. Costly transported around the world electronic equipment
and perishable goods, for example food and flowers, which allows you to save workers places and
ensure sustainable economic growth in regions that benefit from such trade.

Air cargo transportation is in demand under any economic conditions, due to the high speed of
delivery, low costs, reliable transportation and minimal risks of theft and loss of cargo [1].

World air transportation has an important place in the system of goods circulation. The current
stage of their development is characterized by a constant increase in traffic volumes. This growth is
due to the expansion of international trade in highly processed goods and scientific products, the
prices of which are not significantly affected by high aviation tariffs. This is also due to the increased
requirements of cargo owners to the speed of transportation and the safety of cargo in transit. Air
transport is actively used in international mixed traffic using modern technologies, in particular, when
transporting goods in containers. The leading types of cargo aircraft in the world are the Boeing 747

21




—c—c Ne2,2021 ISSN 2219-8180 (Print); ISSN 2518-7899 (Online)

and DC-8 cargo models. The transport aviation of Russia and the CIS countries is also starting to
enter the world freight transport markets. Models such as AYa-124 (Ruslan) and AN-225 (Mriya)
have no equal in the world in terms of carrying capacity and cargo capacity. These aircraft can carry
heavy and oversized cargo, which is a very valuable service in the international transport markets [3].

Air transport companies, in a highly competitive environment, are making significant efforts to
reduce their costs, in particular through the optimal mix of modes of transport in the intermodal chain,
where the involvement of long-distance air transport can lead to lower total costs. Thus, in some
directions, mixed air-sea transportation reduces transport costs in comparison with pure air
transportation by 50%, and in comparison, with direct sea transportation - by 75%. An important
reserve for reducing transport costs in managing the delivery of foreign trade goods in mixed traffic
is a clear interaction and coordination of the work of all modes of transport and transport market
entities using modern computer technologies.

Cargo delivery chains, processes for moving shipments from the departure point to the
destination is often complex and are subject to many regulatory requirements, especially when it
comes to international air travel.

Air cargo varies significantly in its physical and cost characteristics. Point of dispatch and
delivery can be anywhere on earth ball, and in most cases, these are goods sent from seller to buyer
or from shipper to the consignee.

Air cargo transportation is regulated by several categories of laws: rules for passenger and cargo
transportation, state. acts: licensing and certification rules, codes, laws, federal air transportation
rules. The Warsaw Convention for the Unification of Air Carriage Rules and the Chicago Convention
on International Civil Aviation and a number of ICAO instruments are legally binding. These
documents are used to form detailed and complex rules for air cargo transportation. The company not
only monitors that all rules are observed, but also draws up the necessary documents, including
customs declarations, shipping documents and invoices [2].

So, the transition to electronic document technology should transform the global air cargo
industry, but requires significant implementation effort. Air freight plays an essential role in global
business. According to IATA, despite the fact that the share of air cargo transportation accounts for
only 2%, and almost all the rest of the cargo traffic is transported by sea, the share of the cost of air
cargo in international transportation is 35%. The transition to electronic document management in air
freight (e-freight) promises the industry great benefits. Unlike passenger transportation, where, in
principle, you can get by with one e-ticket (however, it still turns out that this is not enough, and now
IATA is promoting the standard of an electronic multifunctional document - EMD), freight
transportation is associated with a much more complex document flow. But the result promises to be
significant: you can get rid of about 20 paper documents, and in general, according to IATA estimates,
the transition to the electronic format will save the industry up to 4.9 billion dollars annually.

E-Freight provides many advantages, especially important in today's difficult conditions for air
cargo transportation.

Reduced Costs: The entire air cargo industry can save up to $ 4.9 billion per year. Saving time
in transit: the ability to send documents before the shipment itself reduces the processing cycle.
Greater accuracy: a one-time entry of electronic data at the point of departure reduces the possibility
of delayed shipment due to inaccurate or incomplete data. The ability to send electronic documents
to the wrong address is minimal, so there will be no delays due to missing documentation. This will
improve the C2K quality score.

Regulatory Compliance: e-Freight complies with all international and local regulations
regarding electronic documentation and data required by customs, civil aviation and other regulatory
organizations. Enhanced security: Electronic documentation is only available to parties who need it
for the transport.

Sustainable: e-Freight eliminates 7,800 tons of paper documents, the equivalent of loading 80
Boeing 747 freighters. It also reduces the weight of the cargo on board, which in turn leads to less
CO2 emissions [4].
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So, in conclusion the current state and future of the global air transportation market is associated
with the formation of airline alliances and increased competition between them. The main operating
models for air travel are direct flights between origin and destination using low-cost air carriers and
hub-and-spoke flights using traditional airlines. At the same time, taking into account the differences
in the cost of resources in different regions of the world, the duration of the renewal of the material
and technical base, as well as the development of the main cargo-forming industries in connection
with the growth of the world economy, in the medium term, the volume of international trade in
transport services will grow, albeit at a low rate (average annual an increase in 2018 - 2025 is expected
at 1.5 percent). The absolute value of world exports of transport services in 2025 will amount to about
1 - 1.1 trillion. US dollars, the share of transport in global exports of services will decline to 13.8
percent (18 percent in 2017).
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Kapnemknsu C., Mapuna K. Biuius rio6asizanii Ha aBia rpy3o nepeBe3eHHs

Anomauia. YV yiii cmammi po3ensioaromvca HOGI HANPAMKU agianepege3enb 6aHmadicie ma
062080pI0EMBCAL POIL IHHOBAYIUHUX MEXHON02TU Y YyboMy. Tpancnopmua noaimuka po3euUHeHux ma
Oinbuwiocmi Kpain, wo po36usaromvCs, CNpAMOBAHA HA NIOBUWEHHS KOHKYPEHMOCNPOMONCHOCMI
HAYIOHAIbHUX MPAHCHOPMHUX ONEePAMOPI6 HA MIJICHAPOOHUX PUHKAX MA NPOCYBAHHS iX THmepecia y
PAMKax 080CMOPOHHIX ma 6a2amocmopOHHIX NEPe208OPHUX NPOYeECi8 Y chepi mpaHcnopmy.

Knwuosi cnoea: mpancnopm,  aocicmuka,  MPAHCNOPMHA — NOAIMUKA,  HANPAMOK,
asianepesesenHsl.

Kapnemksizbl C., Mapuna K. Biausinue riiodaju3anuu Ha apua rpy3onepeBo3Ku

Annomayun. B cmamve paccmampusaromcest HO8vle HAnPasieHus: 2py306blX ABUANEPEBO30K U
obcyxcoaemess poib  UHHOBAYUOHHBIX MeEXHOA02Ull. Tpancnopmuas noaumuxka pazeumseix U
OOLUUHCINGA  PA3BUBAIOWUXCS CMPAH HANPAGIEHA HA NOBblUEHUE KOHKYPEHMOCNHOCOOHOCmU
HAYUOHAILHBIX MPAHCHOPMHBIX ONEPAMOPO8 HA MeNCOYHAPOOHLIX DLIHKAX U NPOOBUNCEHUE UX
UHmMepeco8 8 paMKax O08YCMOPOHHUX U MHO2OCMOPOHHUX NEePe20BOPHLIX NPOYecco8 6 obaacmu
nepego3oKx.

Knwuesvie cnosa: mpancnopm, no2ucmuka, mpaHcnopmuas noaiumuxa, Hanpasienue, 1ATA,
asuanepegosKu.

23



http://www.consultant.ru/document/cons_doc_LAW_331686/a03b48911feb97ed333ec5e1db1e9ff011e2b669/
http://www.consultant.ru/document/cons_doc_LAW_331686/a03b48911feb97ed333ec5e1db1e9ff011e2b669/
https://www.icao.int/Security/aircargo/Moving%20Air%20Cargo%20Globally/ICAO_WCO_Moving_Air_Cargo_ru.pdf
https://www.icao.int/Security/aircargo/Moving%20Air%20Cargo%20Globally/ICAO_WCO_Moving_Air_Cargo_ru.pdf
https://cyberleninka.ru/article/n/analiz-napravleniy-sovershenstvovaniya-ekonomicheskogo-razvitiya-i-otraslevoy-organizatsii-perevozok-na-vozdushnom-transporte
https://cyberleninka.ru/article/n/analiz-napravleniy-sovershenstvovaniya-ekonomicheskogo-razvitiya-i-otraslevoy-organizatsii-perevozok-na-vozdushnom-transporte
http://kazlogistics.kz/kz/chain_cluster/e-freight/

—c—c Ne2,2021 ISSN 2219-8180 (Print); ISSN 2518-7899 (Online)

V]IK 811.111

SALTANAT ZHARDEMKYZY, senior teacher
Civil Aviation Academy, Kazakhstan;
TATYANA ZLUNYAYEV A,

Aviation college, Kazakhstan;

NEW TRENDS IN AVIATION INDUSTRY AND ITS IMPLEMENTATION

This article deals with the role of new technlolgies in aviation industry. The
implementation speed of new technologies in aviation industry largely depends on
how quickly local legislative and regulatory regulation will change in different
countries, allowing for the application of innovations, from airport operators,
airlines, which are the driver of new passenger solutions.

Key words: innovation, RFID, transportation, passenger, SITA, IATA, tags

Increasing globalization and digitalization, the widespread adoption of big data analysis
technologies, are radically changing the organization of airspace management and the air
transportation market. The world's leading airlines are modernizing their location systems in order to
accurately identify the location of aircraft, passengers and baggage, speed up ground preflight
preparations, automate and improve service.

Modern travelers prefer air travel to everyone else. And this is not surprising: aircraft allow you
to reach your destination quickly and comfortably. But there are tense moments, and for most they
are associated with baggage claim. The situation can be relieved - with the help of tracking
technologies, which will allow airlines to reduce the number of cases of improper baggage handling,
and mobile applications for passengers.

Over the past 10 years, the process of passenger service at airports has changed dramatically
thanks to the introduction of biometric screening systems, as well as mobile check-in and baggage
tracking services. According to SITA forecasts, accelerated pace of development is expected in the
next decade. With the advent of digital transformation in the aviation industry, passengers and
employees will discover the unlimited possibilities of advanced technologies - from taxi flights to
airports with their own intelligent system. SITA claims that major changes will affect almost all
airport systems.

According to the International Air Transport Association (IATA), the number of passengers
should double in the next twenty years, but the process of expanding airports will not be as quick.
And passengers quite rightly want all the processes inside the airport to be carried out without any
problems. The only way to ensure uninterrupted operation of air harbors is to develop and apply new
technological solutions that increase their efficiency and the quality of passenger service.

According to the SITA forecast, over the next decade, passing the control zone will turn into a
walk along the corridor. You will no longer need to take off your coat, shoes and belt, put small
bottles in small bags. Queues will also be a thing of the past. The recognition system for passengers
and their baggage will be triggered automatically when passing through advanced checkpoints. Smart
control zones will be replaced by “smart” sensory corridors, which will make checking paper
documents obsolete.

Over the past few years, the load on the infrastructure of airports and air carriers has increased
significantly. This is due to a noticeable increase in the number of passengers: last year it reached a
record high, stepping over the 4 billion mark. According to the latest published SITA study, only in
2018 about 4.36 billion pieces of baggage were transported by air: of which 19% is manual luggage,
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and 81% - bags and suitcases transferred to the luggage compartment. According to SITA Baggage
IT Insights 2019, despite the growth in passenger traffic, the aviation industry managed to reduce the
number of cases of baggage misuse. So, compared with 2007, they became 47% less (24.8 million in
2018 compared to 46.9 million). This result was achieved thanks to constant investments in intelligent
technologies and automation of internal processes. Even with a significant reduction in errors, the
problem of baggage misuse still exists. So, all the bags and suitcases of passengers go through certain
stages. This is identification and comparison with the flight, security service, storage until loading,
sorting and placement on the correct flight. The chain becomes more complicated if the passenger
flies with a transfer - then the carrier needs to be in time to unload the baggage and transfer it to the
appropriate airline.

Modern baggage sorting systems make a mistake in one case out of 10 thousand. However, there
is one caveat: all airport systems are connected, which means that other processes can also affect the
correct sorting. Therefore, in reality, the total indicator of improperly handled baggage is 5.57 bags
per 1,000 passengers, which is almost 60 times more. And even with short delivery times for luggage
to its owners, such delays can affect the plans of travelers.

In other words, baggage tracking is a must today. But it will be better if the data on the movement
of'bags and suitcases will be available not only to air carriers, but also to passengers themselves. Then
they will be able not only to plan their time taking into account timely information received, but also
not to worry about their personal things. As our statistics show, the mobile baggage tracking
application increases passenger satisfaction - this figure was 8.6% more for passengers using it than
those who continued to rely on voice announcements and bulletin boards.

Many airlines and airports implement RFID tags in their processes. This time-tested technology,
which is used to track expensive parts or components of an airplane, various elements and equipment,
can also be used for baggage. Among the first industry players to decide to use RFID tags for this
was Delta Air Lines, which drew attention to technology for the entire industry and passengers. The
airline noted that after the introduction of RFID, a significant decrease in the number of cases of
improper baggage was recorded.

Implementing RFID tags as a tracking technology has several advantages. The method uses
radio signals to transmit data - with their help, you can track tags with tags attached to passenger
bags. In addition, the technology allows you to perform many identification tasks without human
intervention and has a high reading speed.

RFID tags are not the only method used to track baggage. There is also 1D- and 2D-Barcode,
Bluetooth and NFC - each technology has its own characteristics, you can compare them using the
table 1 below.

The study shows that the vast majority of modern passengers have a smartphone, tablet or laptop,
and about 17% of travelers take three devices at once. This means that carriers and airports should
consider providing personalized services in real time. And many players in the aviation industry can
already offer those to their customers. A striking example is S7, the second largest airline in Russia,
which decided to integrate information on baggage movements into its mobile application. Today,
already half of airline passengers can receive notifications of baggage. This approach helps dispel
travelers' anxiety about personal items and increases their confidence [1].

Also, the implementation of a digital identity card and an individual ID code will allow
passengers to independently determine which aspects of their identity should be disclosed during the
trip and for what purpose. At airports of the future, the risks of data leakage will be constantly assessed
by artificial intelligence (Al) specialists using digital passenger identification. The most important
elements of this data will only be provided to governments of countries that use automated systems
to approve - or, in some cases, disapprove - the various phases of an air travel. Moreover, airlines will
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no longer be responsible for the processing of passenger data in order to ensure the security of state

borders.

Table 1
Characteristics

RFID IDBARCODE 2DBARCODE Bluetooth | NFC

Not Required Required Not Not
Sight required required required
Range <10m <lm <lm >10m <10m
Isolation | Yes Yes Yes No Yes
Tag value | Low Very low Very low Medium Low
Reliability | High Low Low High High
Read High Low Low High Low
speed
Group Yes No No Yes No
reading

The journey itself will be decentralized Each category will have its own tags: for passengers,
baggage or cargo. All this will be monitored throughout the trip, regardless of the type of transport
used. This means that it will be possible to obtain a travel permit and pass customs checks before
arrival at the airport, which will save a lot of time. At the same time, the service of remote baggage
drop-off will be offered where it is most convenient for the passenger, for example, at stations.

The airport will be equipped with high-speed communications According to experts, in the era
of connected airports, cheaper sensors, less specialized equipment and new cloud data services
running on devices over 5G will be used. Data will be collected through software-defined networks,
then the information will go through the stage of comparison and analysis. This method will increase
the efficiency of the airport and help make it much more convenient for passengers.

According to experts, artificial intelligence (Al) algorithms will be the key to efficiency, and
complex Al will be the secret to the success of the aircraft industry. Air harbors will use Digital Twin
technology to work in real time with all interested parties, streamlining operations and improving
passenger service. In general, Digital Twin is an advanced computer simulation that uses data from
the entire airport and airlines for further interaction and forecasting. This data is then applied to
optimize operational activities and maximize automation. Thus, you can send voice messages to
employees of various services - from immigration to cleaning. As a result, you can get proactive
answers and, therefore, more prompt and accurately planned actions on the part of airlines and
airports.

For the safety and comfort of each trip is responsible from 10 or more different organizations.
The only way to collect all the data and make the trip “seamless” is to ensure close cooperation
between all agencies: the airport, airlines, government agencies, ground services, restaurants and
shops. Uninterrupted operation of all components of the airborne ecosystem is also required. Within
this ecosystem, operational data will be transmitted using trust mechanisms, and stakeholders will
share single sources of information for basic operations. Automation will also allow more efficient
use of available resources. A wide range of objects - from baggage or air tugs - will operate using 5G
networks, providing huge amounts of data in real time.
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Since potential travelers will be digital natives, the people who operate the airports should be
equal to them. This technologically competent environment will allow us to divide a complex airport
system into a number of information services that can be used as application programming interfaces
(APIs). For example, thanks to the “new syntax’ and artificial intelligence, using the voice service, it
will be possible to find out whether, for example, there is a pink suitcase at the exit of B34, as well
as to provide transport for those exits where necessary.

One of the most popular technologies of the future at airports is biometric identification of
passengers. It can be used at different stages: for example, for registering passengers on a selfie flight,
when passing through border control, at the boarding gate. The implementation of the concept of
“face as a passport” can accelerate these processes and increase the throughput of airports. The
countries that have already advanced most in the use of passenger biometrics include the United
States, where the regulatory framework allows you to try the most advanced innovations. In the
summer of 2017, for example, Jet Blue Airlines, together with Logan International Airport in Boston,
began testing a biometric system for identifying passengers at the boarding gate, freeing them from
having to submit documents.

As of September 2018, the U.S. Customs and Border Guard is testing biometrics for boarding at
15 major airports in the country. The agency is interested in applying these technologies not only for
departing, but also arriving passengers. For the latter, biometrics is tested at 14 US airports [2].

So, we see that the airline industry is initially very high-tech and is developing in accordance
with global standards and requirements. Modern information technologies play an increasingly
prominent role in the business of airlines, which work in conditions of fierce competition not only
with domestic but also foreign carriers.
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Kapnemkusu C., Tersna 3. Hosi Tenaenuii B apiamiiiHili mpomuciaoBocTi Ta ix
BIIPOBA/IZKeHHS

Anomauia. ¥ yiti cmammi po3210acmvcs poib HOBUX MEXHOI02I 8 AGIaYIUHIN NPOMUCTIOBOCTII.
Lllsuokicms 6npo8addcenHss HOBUX MEXHON02IU 6 agiayiliny NPOMUCIO8ICMb 0azamo 8 yomy
3anexcums i0 mo2o, AK UEUOKO 3MIHUMbCA Micyese 3aKOHO0A8CMB0 Md HOPMAMUBHI AKMU 8 PI3HUX
Kpainax, wo 00360aums 3aCcmoco8ysamu IHHO8ayii, 6i0 onepamopieé aeponopmise, a8iakOMnNaHii, sKi
€ Opatieepom HOBUX NACANCUPCHKUX PilleHb.

Knrwouoei cnosa: innosayii, RFID, mpancnopm, nacasxcupcoxi nocayeu, SITA, IATA, meau.

Kapnemksbizpl C., Tatbsina 3. HoBble TeHJAeHIUM B ABHANMOHHON OTpPaciM M MX
peaau3anust

Annomauun. B oannoti cmamve paccmampugaemcs poib HOGbIX MEXHON02UL 8 A8UAYUOHHOU
ompacau. Ckopocms 6HeOpeHUsI HOBbIX MEXHON02UU 8 ABUAYUOHHOU OMPACIU 80 MHO2OM 3A8UCUM
Om Mo20, HACKOIbKO ObICMPO 8 PA3HBIX CIMPAHAX OYOYm MeHAMbCs MeCmHuble 3aKoHo0amenbhbie U
HOPpMAamugHble aKmbl, NO360JIAI0WUE NPUMEHAMb UHHOBAYUU CO CIMOPOHbL ONEPAMoOpPO8 asponopmos
U A8UAKOMNAHUL, KOMOpble ABNAIMCA 0BUANCYULEll CUNOU HOBbIX peuleHUll 051 NACCANCUPOS.

Knrwouegwie cnosa: unnosayuu, RFID, mpancnopm, naccascup, SITA, IATA, meau.
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TJTHHCKHH B.A., k. m. n., douenm; TEPACBKHHA M.IO., cmyoenm
Canxkm-Ilemepoypzckuit ynusepcumem I pasxicoanckoit Asuayuu, 2. Cankm-Ilemepoypz

INPEOBPA3OBAHUE ®OPMATA TEPMUHAJIbBHO-CETEBBIX
MYJIbTUMOJAJIBHBIX HEPEBO3OK B JIOTUCTHYECKYIO
CUCTEMY ®U3NYECKOI'O HHTEPHETA

B cmamve npeocmasnen ananuz cemesuca snemMenmos KOHYenyuu mepmMuHaibHo-
cemegulx, MyibmumooanvHuix nepesozok (TCMII) & noeucmuueckyro cucmemy
Qusuuecrxoco unmepnema (PI).. [lokazano npodykmugnocms 6HeoOpeHus npoghopm
FIATA/IATA 6 xauwecmee «npomokonogy HeumpaioHou cpeovt TCMII
Chopmynuposanst opmsl adanmayuu COBPEMEHHbIX UHHOBAYUL 8 o0baacmu
CKAAOCKOU  0esAmeNbHOCMU, — NOYMO8bIX — MeXHoNo2Uull U OechnulomHO20
ABMOMPAHCNOPMA 8 (HOPMUPOBAHUU JIOSUCTHUYECKOU NOOCUCTHEMbl «NOCAEOHell
munuy PL

Knrwueevie cnosa: @usuueckuil uHmepHem, MYIbMUMOOATbHBIN MEPMUHATLHO-
cemesoul Anvsnc (TCA), «nocieoHsiss muasy.

ITocTanoBka 3axaun

CoBpeMeHHass CHUCTEMa MYJbTUMOJAIbHBIX IEPEBO30OK HE ABIAETCA YCTOMYMBOM €
HDKOHOMHUYECKOM, JKOJOTMYECKOW M COLMAaIbHOM TOYeK 3peHus. [log TepMHUHOM «TpaHCIOpPTHAs
YCTOMYMBOCTEY» TOHUMAETCS JII0OOW cmoco0 WM OpraHuM3alvoHHas (GopMma TEpPEeBO3KH,
MO3BOJISIFOIME CHU3UTh YPOBEHb BO3AECHUCTBUS HAa OKPYKAIOLIYIO CPENy, JOOUTHCS 3HAUYUTEIBLHOIO
pocTa rJ100anbHOM JOTMCTUKY U TPOU3BOACTBEHHOI'O OM3HECA, a TAK)KE MOBBICUTH KAUECTBO KU3HHU.

Tpebyetcs cozaaTh cUCTEMy OATAMHOTO NIEPEX0/1a OT COBPEMEHHON TEPMUHAIBHON JIOTUCTUKH
Kk ®usnueckomy nntepHety (Physical Internet - PI / m) nnst pemenus rino0anbHBIX SKOHOMHUYECKUX,
9KOJIOTUYECKUX U COLMANIBHBIX MPOOJIEM Pa3BUTUS MYJIbTUMOJIAIBHBIX MEPEBO3OK.

Heas paboTsl

B pamkax naHHON paOoOThI BBISIBJIEHBI IPU3HAKU HEYCTOWYUBOCTU MYJBTUMOJIAIbHBIX CHUCTEM,
MIOKAa3aHo, YTO JUIsl ©X MUHHMH3aLlUHA MOXKHO HCIIOJIb30BATh KOHIENUI0 PU3MUECKOr0 HHTEPHETA.
[IpeacraBieH aHanu3 reHe3uca 3JIEMEHTOB KOHUEMIUA TEPMUHAIBHO-CETEBBIX, MYJIbTUMOIAJIbHBIX
nepeBo3ok (TCMII) B noructuueckyro cucremy PI, a Taxke mNmo3TanmHblii IUIaH BHEAPEHUs
Odusndeckoro wHTEpHETa BILIOTH A0 2040 1. [loka3aHo MPOIYKTHBHOCTH BHEIPECHHS MPOGhopM
FIATA/IATA B KadecTBe «IPOTOKOJIOB» HeuTpanmbHOU cpenbl PI. ChopmynupoBaHbsl (HOpMBI
aJlanTalyy COBPEMEHHBIX MHHOBAIIMI B 00JIACTH CKIIAACKON EATEIbHOCTH, TOYTOBBIX TEXHOIOTUN
U OECIMIOTHOTO aBTOTPAHCHOPTa B (POPMHUPOBAHUU JIOTMCTUYECKON MOICHCTEMBI «IIOCIIEIHEN
M Pl.

Bce npusnaku HeycTtoiunBocTH (Tabi.1) MyIbTUMOJAIBHBIX MEPEBO30K UMEIOT 3HAYUTEIHbHOE
HEraTUBHOE 3KOHOMHUYECKOE BO3/IEHCTBHE U OKA3bIBAIOT HETATUBHOE BO3/IEHCTBHE HA OKPYIKAOIILYIO
cpeny u oOmecTBo. B kadecTBe pemieHHs BCeX TPHHAINATH IPHU3HAKOB HEYCTOHYHMBOCTHU
MYJIbTUMO/IaJIbHBIX MEPEBO30K IpEAIaraeTcsi UCIoab30BaTh KOHIENHI0 PU3NYEeCKOro HHTEPHETA
[1].

«Du3NUeCcKUil UHTEPHET — SBJSIETCS HOBOM KOHIIETIIMEN OpraHU3aIlluy JIOTUCTUKH OyayIIero.
CaMO CIIOBO «HMHTEpHET» HCIONb3yeTcs Kak Meradopa. TpaHCIOPTHYIO JIOTHCTUKY MpEAararoT
C/IeTIaTh TaKOH e JIOTHYHON U YHU(QHUIMPOBAaHHOH, Kak 0OMEH JaHHBIMU BO BCeMUpPHOI1 cetn. Korna
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MBI OTIPABIsieM JPYT ApYry (aisibl B UHTEPHETE, OHU HE MIYT IO CETSM CBSA3M LEIUKOM, OHU
JENATCA HA TIAKEThI, U YKE B TAKOM CTaHAapTU3UPOBAHHOM BHJIE NIEPEIAIOTCS.

Taomnuma 1

IIpu3HaKku HEYyCTOHYMBOCTH MYJIbTHMOJAIbHBIX IIEPEBO30K

[Ipu3zHaku DKOHOMHYECKHE DKOJIOTHYECKUE ConuanbHble

JlocTaBka «BO31yXa» U IIyCTBIX v v
YIIaKOBOK

[Toe3nku 6e3 rpy3a

beckoHTpOIBHOCTH BOAUTENEH

CBepXHOPMATUBHBIN MPOCTOM

AR NN AN

HeaddexrrBHOE MCTIONB30BaHNE
TEPMUHAITLHBIX TOMEIIICHUN

<
<
\

HeBoctpebGoBaHHbIE TOBapHbIE
U3JTHAIIKA

HeynoBieTBOpeHHbIH CIIpoc v v

HCCBOCBPCMCHHOCTB IMOCTaBOK

Hwuskuit ypoBeHb FrOpPOICKOI v v v
JIOTHCTHKH

ToBapsl 0e3 Ha0OHOCTH v 4 v
MIePEMEIIArOTCS TI0 MUPY

CeTtH He ABJIAIOTCA HU v v
0€30I1aCHBIMH, HU HAJIC)KHBIMU

Husknii ypoBeHb aBTOMaTU3aLUN

W3muiku GUCKaIbHOTO 4 v
KOHTPOJISI OPTraHu3aIiu

OcHoBHast yacTh

Konuenmus «PU3MUECKOro UHTEPHETa» MPEAINOIAraeT, YTO MO TAKOMY K€ MPUHIIMITY MOXKHO
OpraHu3oBaTh M JIOTUCTHKY. CrenumansHo s «DU3NYecKoro WHTEpHETa» pa3paboTainu Tak
Ha3bIBaGMbIe T-KOHTEHHEPHI, KOTOPBIE TOAXOAAT Uil JIO0OT0 TpaHCIOpTa M TO3BOJISIOT
MaKCHMaJIbHO OBICTPO M KOMIAKTHO cOOpaTh Tpy3. MasieHbKHe M CpeIHUE CTaHJapTH3HPOBAaHHEIC
KOHTEHHEphl COOMpAIOTCs B OOJIBIION, KOTOPBIH MOYKHO NEPEBO3UTH Ha J1I000M TpaHcnopte. Takue
KOHTEHHephl OyIyT YIZOOHBI HE TOJBKO NpPU TOTPY3KE M TMEPEeBO3KE, HO M NPU COPTUPOBKE B
pacrpeenuTeNbHBIX HeHTpax. OO0opynoBaHHE B CaMHX OJTHUX pPACHPEACIUTENBHBIX IEHTPax
pPacCYMTaHO UCKIIOYUTENBHO Ha paboTy ¢ M-KOHTEHHEpaMu. DTO ke OTHOCUTCS M K TPAHCIIOPTHBIM
CpEICTBaM.
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Pe3ynbpTaThl MOAETUpPOBAaHUS CBUJETENBCTBYIOT, YTO pa3BuTHEe DU3MUECKOrO0 HMHTEPHETA B
CEKTOpe MOTPEOUTENBCKUX TOBAPOB MOTEHIMAIBHO CHU3MUT OOILME JIOTUCTUYECKHE M3IEPKKH Ha
32% u Ha 60% cokpaTUT BBIOPOCHI MAPHUKOBBLIX Ta3oB B arMocdepy. PesynbraThl mepexona k
Ou3nuecKoMy HHTEPHETY NPECTaBICHbI B TAOIUIIE 2.

TaOnuma 2

PesyabTarhl nepexoaa kK @Pu3nyecKoOMy HHTEPHETY

H3menenus [Ipouent, %
[NoBsiienue 3¢ pekTHBHOCTH TTIEPEBO30OK 30%
YMEHBILIEHHUE NTOBPEXKACHUS TPY30B 10%
CHMXeHMe TPAHCIIOPTHBIX PACX0/I0B 20%
YMeHblIeHHE 3arpyKEHHOCTH 10pOr boinee 50%
IToHmkeHue 3aTpar Ha IEPEBO3KY I'PY30B 32%
CoxkpaieHre noTpedaeHus TOIIMBa 19%
CoxkpallieHre MakCHUMaIbHOI'O BPEMEHH JIOCTABKU 36%

KOHI_[CHI_[I/ISI PI noApa3yMeBaCT KOMIIJICKTAIUIO TOBAPOB B UHTCIJICKTYAJIbHBIC, 9KOJIOTUYHBIC U
MOJYJIbHBIC KOHTEHHEPHI (T-KOHTEHHEPHI), HAUYMHAs OT pa3Mepa MOPCKOT0 KOHTEMHEpa 710 pa3Mepa
MaJIeHbKOW KOpOOKH — Tabnwia 3.

Tabnuma 3

Tunopa3smepHblii psii T-KOHTeliHepa

Haszeanue Crioco6 mpuMeHeHust [Liroce! ucnionb30BaHuA

TpancnoptHelii | 3aMensitoT namieTsl. Pa3mepsl | COOTBETCTBYET MHMPOBOMY — CTaHAAPTY,

T-KOHTeWHep | kpaTHel 1,2 M. B HuxX yxe | J1erko TPaHCIIOPTUPYETCS 51
OCYLIECTBIISIETCS BCTaBKa | 00pabaThIBaeTCs, BBIICPKHBAECT CYpOBBIE
I'PY30BbIX T-KOHTEHHEPOB. BHEIIIHUE YCJIOBHA, IITA0EIUPYIOTCS Kak
I'py30Bble KOHTEHHEPbI

I'py3oBoii - | 3amensier  kopobu,  smukd; | COOTBETCTBYET MHPOBOMY  CTaHIApTy,
KOHTEHWHEP pasmepsl kpatbl 0,12 M. B Hero | merko  oOpaOaThIBaeTcs, BBIICPKHUBACT
BCTaBJIAIOTCSA YNAaKOBOYHBIE T- | TSKEJbIE YCIIOBHS JKCIUTyaTaluH,

KOHTEHUHEPHI. mrabenupyercs MUHUMYM 2,4 MeTpa
YnakoBo4HbIil | 3aMEHSIET noTpeOuTenbckyto | COOTBETCTBYET MHPOBOMY  CTaHIApPTY,

T-KOHTeliHep | ymakoBKy. Takuwe KOHTEHHEpHI | JIETKO BCTaBISTh U M3BJIEKaTh, CIOCOOEH
OyAayT ymoOHBI HE TOJIBKO MpH | 3aIIUTHTH  NPOAYKT  OT  BHELIHEro
MOTPY3KE M MEPEBO3KE, HO U MPH | BO3AEHCTBUS, IITAOCIUPYETCS MUHUMYM
COPTUPOBKE B | 1,2 MmeTpa

pacnpenenuTeIbHbIX [IEHTpax.
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HoBrie Texnonormu Pl B 4YacTu T-KOHTEHHEPHBIX MEPEBO30K, MOTPY30UHO-PA3TPY30UHBIX
paboTHIX ¥ TEXHOJOTUI XpaHEeHHsI TPEOYIOT YTOUHEHHUS CIISIYIONINX TePMUHOB:

° n-TpaHcnopT. Crofa OTHOCUTCS BCE BUBI TPAHCIIOPTA, BKITFOUAS KETIE3HOA0POKHBIH,
KOTOpbIE aJalTUPOBAHBI JJIsI IEPEBO3KU T-KOHTEITHEPOB.

° n-niorpy34uku. OHU MPEACTaBISAIOT OO0 MOrPy3YNKOB, KOTOPHIE HE UMEIOT BUJIBI, a
BMECTO ITOT'O HCIIOJIB3YIOT 3aMKU W CHENKH T-KOHTEHHEPOB IJISi TOTO, YTOOBI OCYIIECTBIATh MX
nepemMenieHue BHyTPH CKIIAJICKOTO KOMIUIEKCA.

° n-KoHBeWepbl. OHU SIBISIOTCS aBTOMATHUYECKUMU KOHBEHEPHBIMU JTUHUSMU, KOTOPHIS
COOTBETCTBYIOT Tal0apuTaM T-KOHTCHHEpPOB. Takke OCYIIECTBISIOT TEpPEABHKEHUE BHYTPH
CKJIaJICKOI'0 KOMILIEKCA.

° T-XpaHWUJIUIIA. ITomo6HO
YCTaHABIMBAIOT APYT Ha ApyTa.

[Tostanselii Tuian BHeApeHuss Ousnueckoro uHTepHeTa (K 2040 r.) BKIIO4aeT B ceOs: mepexo
JIOTUCTUYECKHX Y3JIOB; MEPEX0]I JIOTUCTHUYECKUX 1IETICH; CO3/TaHNe CUCTEMBI JIOTUCTUYECKHUX CETEH;
JIOCTYITHOCTb M aJJallTallMIO; ypaBjieHrne. B Hem HaMmedeH myTh ¢ HacTosiero Bpemenu 1o 2040 roxa,
MOKa3aHbl BaXKHbIE BEXHU, HEOOXOAMMBIE TEXHOJOTHMH M TIEPBBIE BO3MOXKHOCTH pealu3alluu

CTEJUIAXKHBIM ~ KOHCTPYKIIHSIM, T-KOHTEUHEPBI

Ou3nuecKoro MHTEpHETa. B JIOTMCTHYECKMX Yy37ax MpOW30iieT MaciitabHas CTaHAapTU3aLus
orepanvii ¥ MOXYJBHBIX TPY30BBIX eAWHUIl. JIOTHCTHYECKHE IenHu CTaHyT Oojee THOKHMH,
LEJIbHBIMU U OTKa30yCTOMUMBBIMU. J[OCTYIHOCTH M a/laniTalus TakKe SBJSIOTCS YacThlO Mepexo/ia
Kk OuznyeckoMy HHTEpHETY. YTpaBieHUeckass cdepa ChI'paeT CBOIO POJb B OCYIIECTBICHUU
npeoOpa30BaHus CyIIECTBYIOIIEH TOTUCTUYECKOH chepbl. By lyT BHEIpeHbI paBUIIa, TO3BOJISIOIINE
OTKPBIBATh CETH, CIIOCOOCTBYIOIINE PAa3BUTHIO BEPTUKAIHHOTO B3aUMOICHCTBUS, CHOpMUPOBAHBI
MPOIIECCHI YIPABJICHHS IJIs1 Pa3HBIX YPOBHEH U o0nacTeit [2-4].

B pesynprate BHeapeHus PHU3NUECKOTO0 UHTEpHETA, MYJIbTUMOJATIbHBIE MEPEBO3KH MOTYT
HOBBICUTH 3(PPEKTUBHOCTH TIepeB030K Ha 30%, yMEHBIINTH MOBpexkIeHHe Tpy3a Ha 10%, cCHU3UTH
TpaHcnopTHBIE pacxoasl Ha 20%, YMEHBIIUTD 3arpy>KEHHOCTh opor 6osee uem Ha 50%, COKpaTUTh
notpebseHue TomnuBa Ha 19% U cnocoOCTBOBaTh SKOHOMUU 3HEPTUU U COKPAIICHHIO BHIOPOCOB
0oJee yeM Ha TPETh.

PaccMOoTpuM B3auMOCBSI3aHHBIE HANpaBJICHUS, KOTOpPbIE HEOOXOIMMO pEaJH30BaTh IMpPU
BHepeHnr OU3MYECKOro HHTEPHETa B Ta0IuUIE 4.

Tabmuua 4
HanpasJienus no Bueapenuio PI

n/aH | HanpaBnenue CyTb HanpaBJICHUS enn
1 [Tepexon ot | B JIV toBaps! xpansres, | Konnennus PI IpearonaracT
JIOTUCTUYECKHX | TpaHchopmupytotces win | Tpancopmanuo JIY B JIY PI, B KoTOpBIX
y3noB  (JIY) k | meperpyxarorcs C | omepalMM CTaHJAPTU3MPOBaHBl U IIUPOKO
y31am OJIHOT'O BHJIa TPAHCIIOPTA | UCIIONB3YIOTCS «CEMENCTBa» CTaHAAPTHBIX U
DuU3nYeCcKoro Ha  gpyroil.  IlopTsl, | pyHKIIMOHATBHO-COBMECTUMBIX MOMIYJIBHBIX
WUHTEpHETA a’pOoINOPTHI, TEPMHUHAJIBI, | TPY30BBIX €IUHUIL] OT MOPCKUX KOHTEHHEPOB
(YoN) pacnpeeNInTeNbHbIE 1o Hebonbmux OokcoB. Cmyx6s1 B JIYV PI
HEHTPBl,  CKIaAbl - | OTKPBITHIE, JOCTYNHBI B IU(POBOM BUAE U
npumepsl JIY. MOTYT MCHIOJIB30BAaTbCA JUIA  Ollepauui

IUTAHUPOBAHMsI, OPOHUPOBAHUS U T.JI.

Bicunk /loHenbKoi akajgeMii ABTOMOOLILHOTO TPAHCIOPTY
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2 ITepexon
JIOTUCTUYECKUX
cereit (JIC) «x

ceTsaMm Pl

oT

Jloructuueckue
dbopMupyroT
y3JI0BbI€ TIEPEBO3YUKU U
y3JIOBBIC TPY30BbIC
areHThl, paboTaroIINe B
eINHOU HEUTPAIBHOMN
cpere, bopmupys
ennnbii TCA.

CETH
MCXK

JIC moryTt BkmrO4YaTh B ce0s MHOXKECTBO
MTOAKOHTPOIBHBIX OJTHOM KOMIIaHUU
¢yHKIMH ~ —  yOpaBieHHE — 3aracami,
TPaHCIIOPTHOE IJIAHUPOBAHHUE,
MapIIpyTHU3aLHIO u yrpaBieHUE
MomHoCcTsIMU.  OXKupaercs, 4YTO  CeTh
du3nyeckoro WHTEpHETa OyAeT co3laBaTh
IICIBbHBIC, ruokue " OTKaSOyCTOfIqI/IBI)Ie
CEPBUCHI «OT JIBEPH JI0 IBEPUY.

ceren

CucreMsl
JIOTUCTAYECKUX

PasBurue cucremsl JIC B
cropony PI - Bkirouaer
OT/ICILHBIC

JIOTHCTHYECKHE CETH,
KOTOPBIE CBSI3aHBI MEKTY

c000ii.

AKTUBBI, YCIYTHU U PECYpPChl OTIEIBHBIX
JOTHCTUYECKUX CETEH MOTYT OBITH IOCTYITHBI
BCEM BIAAEIbLAM JIOTUCTUYECKUX CETeH.
Cuctema JIOTUCTHYECKHX ceTel TpeOyer
6e30macHbIX, 3P (HEKTUBHBIX U PACIIHPSIEMBIX
YCIYT JJIs1 TOTOKOB TOBAapOB, MH(POPMALIUU U
(buHaHCOB.

4 | HocrynH
ajanTanus

OCThb H

Omnucanue OCHOBHBIX
TpeboBaHMil 11 JOCTya
K dusnyeckomy
UHTEpPHETY uepe3 €ro
COCTaBHBIC
JIOTHCTHYCCKOM CETH.

[TokazaTe KOMIIAaHUAM, B paMKax UX TEKyILEH
JICJIOBOM Cpenbl, YTO COTPYAHUYECTBO, JAXKE
C KOHKYpPEHTaMH B cdepe JOrMCTUKU, — 3TO
HE TOJIBKO XOpollas Ules, HO U Ha IPSIMYIO0
WO 4Yepe3 IOCTaBIIMKOB  BIMAET Ha
peaNn3anuo JJOTHCTUYECKUX YCIIYT.

5 VYmpasne

aue PI

[IpeoOpazoBanus JIY wu
JIC B PL.

CocraBneHue KapTbl W aHalu3 Mojenei
yIpaBJICHUS.

OcTaHoBUMCS HA KaKIIOM M3 ITISITH DTAIOB B TA0IHIIE 5.

Tabmuua 5

Conep:xaHue ¥ UTOTY BHeIPEeHHUsI OCHOBHBIX NMSITH HANPaBJIeHUI (3J1eMEHTOB)
®u3nyeckoro uHTepHera K 2035-2040 ronam

DneMeuTt

HasBanue

CyTb HanpaBieHHs (JIEMEHTA)

Onemenr 1

ABTOMAaTH3UPOBAHHBI
e y3sbl «Du3nuecKkoro
WHTEPHETA

JIC.

Pa3BepuyTs y3en Pl B monHOM MmacmiTabe, 4TO TO3BOJUT
obecreunTsb
¢dusnveckoe, Tak u nUppoBoe, MEXTY y31amu B Cucreme
Jaanast
Pa3IMYHBIX MOJICETEH, OyneT 00CITyKIBATh BECh MHP.

ABTOHOMHOC BSaHMOﬂCﬁCTBHe, Kak

CCTh, 06p330BaHHa$I MHO>KXECTBOM

2]
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Onemenr 2 | Ilomnas Coznmanne BepTHKAIBHON HHTErpanuu, O0BEIMHSIONMIEH
aBTOMAaTH3AIUS MPOIeCChl W WH(OPMAILHIO, KOTOPHIE OYIyT SIBISTHCS
onepauuii cetu Pl 00IIeTOCTYITHBIMU.

Onement 3 | [lonnas Craner  fAOCTyNHa  MEpPBOHAYAJIbHO  3aJyMaHHas
(b YHKIIMOHATLHOCTh ¢byuknuonansHoCcTh PI. I'mo6ansubie cuctemsl JIC OynyT
PI. u B3aumopeiicTBus | B3aUMOCBsI3aHbI. JlOMOIHUTENbHBIE BO3MOXXHOCTH OyAyT
cerei MOCTOSIHHO JTOOABISATHCSI.

OnemenT 4 | Kax bt MOXKeT | PU3NYECKHI MHTEPHET MOJHOCTHIO IOCTYIIEH M IIUPOKO
MONy4UTh JOCTYyN K | Hcmonb3yerca. Dusndeckuit UuTepHeT obecrneunBaeTcs
dusnyecKkomy 00BETMHEHHOH CeThI0 NU(MPOBBIX AHHBIX, IIOCTPOSHHOU
WHTEPHETY Ha OCHOBE KOHIICTIIIHNHA O0BEAMHEHHON ceTH Tu1aT(opm.

Onement 5 | CtaOunbHble mpaBuia | YcrodumBbii  poct JIC  cereit Pl OGmaromaps
u mozenu Pl YCTAaHOBJICHHBIM BO BCEM MHpE MpaBWiIaM M OpraHam

ynpasieHus. CTpykTypa ynpasieHusi OyJeT OXBaThIBaTh
BCE COOTBETCTBYIOIINE OM3HEC-ACTICKTHI.

AHanu3 mATy MocyieaoBaTeNbHbIX 3TanoB pa3BuTHs JIC moka3piBaeT HEOOXOAUMOCTh CO3aHUS
UepapXUUECKON HHPPACTPYKTYpPHI CeTH (OMOPHBIX XaOOB; PErHOHAIBHBIX Xa0OB U MX CITyTHUKOB;
MOOWJIBHBIX TEPMHHAJIOB, TPUOJIIMKEHHBIX K KOHEUHOMY TOTPEOHUTENI0; 00JIAYHOTO XpaHEHUs). A
TaK)ke HANOJIHEHHUE 3TOW HHPPACTPYKTYPHI COAEP)KaHEM HOBOTO (hopmaTa — HEUTpaIbHOU Cpeoit
TPY30BBIX areHTOB U TMEPEBO3YHKOB, PAOOTAIOIMIMUX IO €IUHBIM YCIOBHSM CeTH (IO JAOrOBOpaM
cvemanubix nepesozok JIC - JICIT JIC). Haubonee cdopmupoBaBiieiics MyJIbTUMOIATIbHON
CHCTEMOM Ha CEroJHSALIHMUN JeHb sBisieTcst HelTpanbHas cpena BSP/CASS IATA, noanepxanHas
FIATA [3]. Ee peanuzyet 6a30Bble IPUHIUITBI JOTUCTUKH - TOCTABKA «OT IBEPHU JI0 IBEPU» U «TOUHO
B cpok». HelitpanbHas cpena mynbruMoanbHoro TCA (MTCA) mo3BOISET TaKXKe MOTydaTh CBOUM
y370BBIM areHtaM d3(QextT or KoHconupauuu. Heiitpansnas cpena MTCA mo3Bonumna
MUHHUMH3UPOBATh COBOKYIHBIE TPAHCIIOPTHBIE PAcXObl HA KaKJIOM y4acTKe MapuipyTa (Kak Ha
MarucTpajbHOM (paxTe, TaK U Ha ydacTKaX MOJIBO3KH, & 0COOEHHO JOBO3KH — «IIOCIIETHEN MUIIED).

Takum o6pazom, Pl / m - nmoructudeckas cuctema, OCHOBaHHAs Ha MPUHIHNAX (HU3UIECKOM,
mudpoBO U OMNEpPallMOHHOW B3aHMMOCBSI3M, CTAHIAPTHBIX H CBOOOJHBIX «uHTepdeiicax»,
«IIPOTOKOJIAX» HEUTPaJIbHOU Cpelbl, CTaHAApTaX MHKAIICYJIALUN (MOAYJIbHBIE T -KOHTEHHEpax) [1-
4] ¢ KypbepCKUM CEPBUCOM JOCTABKHU («IEPBOM» U «mociennein» munn). B Pl mpeamnonaraercs, uro
B KauecTBE MH(PACTPYKTYpbl WJIM MPOTOKONA AJid OyIylIMX Omepanuid B HENmu MOCTaBOK OyIyT
co3MaHbl 0a30BbIE JOTHCTUYECKUE ypOBHH, aHamoruyHble monaenu OSI1 wmu TCP/IP2, Bximouas
IPOTOKOJIBI K METO/BI JUIs 0a30BBIX ONEpalni.

Ocobas tpanchopmarmst JIY PI mpomcxomutr Ha «mocnenHedl mmie», rae (GopMmupyercs
O6mnaunoe xpanumnuiie (cloud storage). ToBapsl XpaHarcst u 00padaThIBAIOTCS B «00JIaKe» TPY30BBIX
areHToB TepMmuHanbHO-ceTeBoro anbsiHca (TCA). C rtouku 3penus kinueHta cloud storage
IpeCTaBisieT co00M OTMH BUPTYAJIbHBIM TepMUHAIL.

B ormnmnuune ot usBecTHbIX pa3BuThix MTCA noructuueckue cetu OU3NYECKOr0 MHTEPHETA
OyIlyT CYIIECTBEHHO IMOICP)KaHbl HOBOM MHHOBAITMOHHOW MHMPACTPYKTYPOH «IOCIICTHEH MUIIH:
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IIOYTOBBIMHU TCXHOJIOTHUAMHA CKJ'IaI[CKOI\/JI JACATCIIBHOCTH H 0eCIUIIOTHOrO

aBTOTPAHCIIOPTA MPEICTABJICHHBIC TaOIHIax 6-8.

TEXHOJIOIUAMU,

Ta0numa 6

IlouToBBIE TEXHOJOI'MH, nMpeajaracMbi¢ K NIPUMCHCHUIO HA «mocjaeaHed MUJIe»

Texnonorus
«IOCIETHEN MUITI

OnbIT BHCAPCHUA U OITMCAHNUEC TCXHOJIOT U

Po0ot — mouraiisoH

JocraBnseT moceUTKH BecoM Jio 18 kr Ha paccrosHue 10 5 kM. Ha Gase

QITOpUTMa OPHEHTHPYETCS Ha MECTHOCTH, OOXOAWT TIPEmsATCTBHUA,
pearupyer Ha cBetopop W T.A. KiuMEHTHI MOTyT OTCIEKHBATh
MECTOHAXOX/IeHUE pobOTa, YCTaHOBMB Ha CMapT(OH CIelHaIbHOEe

IMPUITOKCHUC. HporpaMMa IMO3BOJIACT KIIMCHTY OCYHICCTBUTL IIOJTYUCHHUC
MOCBUIKH, pa30J0KupoBaB ee (puc.la).

BecnniorHuKH -
OIS JAOCTABKH
rpy30B Ha JI0M

MoryT OBITh HCIONB30BaHBl HE TOJBKO IJII JOCTABKH MaJOrabapHTHOTO
rpy3a WM TOYTHl, HO W JUIsI CHAaOXEHUS TEPIAIIUX OEJICTBUE IIIOJICH,
JIOCTaBKU TyMaHUTApHOU ToMonu. X rpy30noaeMHOCTh TOCTUTAET 45 KT,
a ckopocTh - mopsiaka 100 km/4. EMKOCTh akKyMyJISITOPOB XBaTaeT Ha 24
yaca I10JeTa.

PobGoT-kypbep

PaGoTtaeT B COPOBOXKICHUN YEIIOBEKA-Kyphepa U BBITIOIHAET OOJBIIIE POITh
TPAHCHOPTHOTO CPEJCTBA /IS IEPEBO3KU IPy30B. JBUTAIOTCS CO CKOPOCTHIO
710 6 KM/49ac ¥ MOTYT TIEpEeBO3HTH TPy3 10 150 Kr.

CamoympaBisieMbie
POOOTHI-Kypbepbl

OCyIIecTBISIIOT JIOCTaBKYy TOBapOB W3 CyNEpMapKeTOB Ha JOM KIHEHTa
(mponyKThI, ofexna u mpodee). OauH poOOT MOXKET MepeBo3uTh a0 30
IMMOCBHIJIOK, @ MaKCUMaJIbHAasA CKOPOCTh €TI0 ABHMKCHUA COCTABIISACT 15 KM/qaC.
B ycrpolicTBa BCTpOCHBI pafapbl W AATYHKH, KOTOPHIC MO3BOJSIOT MM
OPUCHTUPOBATHCSI HA MECTHOCTH UM PACIIO3HABATh CUTHAJIBI CBETO(dOpA.

IToyromat WA
aBTOMAaTHU3HPOBaHHA
A IIO04YTOBas CTaHIIUA

[TyHKT mpreMa 1 BBIIaYd MaJIOrabapHTHBIX IMOCHIJIOK B BUJE TEPMHUHAIA CO
MHOECTBOM STYEEK pa3HbIX pa3mepoB. [lepBriii mouromar nosisusics B 2001
r. CeromHss aBTOMAaTHU3WPOBAHHBIC TOYTOBHIC CTAHIMU PACIIOJIOKECHBI
MPAKTHYECKH B KaXJIOM KpPYIMHOM Mara3WHe WJIM TOPTOBOM IICHTpE.
3arpy3ka WM TOJyYEHHE OTIPABJICHUS B IMOYTOMAT OCYIICCTBIIICTCS C
MOMOIIbIO K0/10B (puc.1b).

ABTOMaTH4YECKHE
COPTHUPOBOYHBIC
LIEHTPEI

Moryt mnpornyckaTh OKOJO 2 MJH IOYTOBBIX OTIpaBlieHuil. B Hem
COPTHUPYIOTCS 10 OTIEJICHHSIM CBS3H MPOCTHIE NMHUChMa, 3aKa3HbIe MHUChMa U
HOCBUIKHU. 3/1€Ch TaKKe 00padaThIBAIOTCA UCXOIAIINE OTIIPABICHUS U3 ITUX
obnactei Juia mosydaresneil. [locie Toro kak KOHBEPT ymaja B MOYTOBBIN
AOMK, €TI0 BBIHMUMAIOT, IMPUBO3AT B OTACJICHUC CBA3HU, IA€ IIHCbMO
OCMATpPUBAIOT U CTaBAT JaTy OTMHPaBKH. 3aTeM IOYTOBBbIE EMKOCTH C
MUChMaMU YBO3AT B COPTHPOBOYHBIN IeHTp. KoHBeilep ocTaHaBIuBaeTCs
TOJILKO B Yachl TEXHWYECKOro oOcmykuBaHus. Bpemst coptupoBkun — 21
qac, B TaKoOM CPOK OTHPABJICHUC IOOJIKHO HpOﬁTH Iyt OT BXOJa 10
OTIIPaBKH.

BecTHuk /loHenkoii akageMuu aBTOMOOWJIbHOTO TPAHCIIOPTA
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Puc. 1. Po6oT mouranbon (a), mouromar (b)

Ta0mnuua 7
TexHoJi0rny, NPUMEHsAEMBIE B CKJIAICKOM AeATeTbHOCTH
Texnonorus OneIT BHEAPEHNUS U ONACAHUE TEXHOJIOTUU
poHnsl becnmioTHBIM JIeTaTeNbHbBIN almapar, BISIOIMICSI TPAHCIIOPTHBIM CPEICTBOM.

Camoe J1OoruyHOe €ro NnpUMeHeHHe ObUIO Obl B NEPEMEIICHUU IPy30B, HO OH
TpeOyeT CI0XKHOI0 YIPaBJICHUS U UMEET CIUIIKOM MaJEeHbKYI0 aBTOHOMHOCTbD.
HOBTOMy APOHBI HAXOAT cBOE MNPUMCHCHUC B MHBCHTApHU3AllUH. OHHU OTJIMYHO
CIIPABJISIOTCA CO CBOEH 3aa4€il IIPHU UCIIOIb30BAHUH BBICOTHOTO XPAHEHHS.

Paguomarrn | ABTomMaTHueckas TeJIekKa, KOTOpas MOXKET [IEPEBO3UTH NAJIETY C TPY30M BHYTPH
KaHAJIOB TIYOMHHBIX (HAOMBHBIX) CTEIUTAXXHBIX KOHCTPYKIMUA U YIIPABISETCS C
MOMOIIBIO JAWCTAHIIMOHHOTO YIpaBlIeHUS Ha 0a3e MOOHMIBHOTO YCTPOMCTBA
(cmapTtdona, TIaHIIETa) WK CTAIMOHAPHOTO KoMIlbioTepa. Ee ucnosnp3oBanue
CYIIECTBEHHO COKpAIIaeT KOJMYECTBO ONEpAIMid B XOJ€ pa3rpy3Ku U MOTPY3KH
TOBapPOB, MTO3BOJISIET ONTUMHU3UPOBATH MOJIE3HOE CKIIAZICKOE MPOCTPaHCTBO. OIuH
pagmomiaTTa  Mmo3BoiseT — mepememars g0 S50  maner/d. OCHOBHBIM
MPEUMYIIECTBOM TPUMEHECHHUSI PaJUOMIaTTIIOB — aBTOMAaTHYECKHH TOIbEM
MOJITOHOB CTPOTO B TOPU30HTAILHOM OJI0KeHUU. OUH pauoIaTTII TO3BOJISIET
nepemMenmarsb 10 50 naneT/ 4, Takasg cucrem XpaHCHUA OTIIMYHO NOAXOAUT IJISA TCX
CKJIaIOB, KyJia TOBAp NOCTYIACT KPYITHBIMU IIAPTUAMHA, HO IIPU 3TOM HEOOJIBIINM
KOJIMYECTBOM COPTOB M HAUMEHOBaHUH MPOIYKIINH.

Po6oTsl Po6oTOB - MOrpy3uMKOB akTMBHO NPHUMEHSIOT Ha CKiIagax. Bo3moxHO
HCIIOIb30BAaHUE ABTOHOMHBIX OCCHHJIOTHBIX TiTadel (poOOKapoB) YTOOBI
nepeMeniaTh KpymHorabapuTHbIE TOBaphl Ha ckiage. PoOokapbl Xoporio
OpUEHTUPYIOTCS B MOMENICHU U craaa Onmarogaps CeHcopam.
ABTOMAaTU3UPOBAHHBIC MAHUITYJISITOPBI TaK JK€ HCIOJB3YIOT B CKIIAJICKOU
nesitennbHOCTH. OHU MOMOTalOT COTPYJHUKAM B YIMAKOBBIBAHHUH TOBApOB, UTO
MPUBOAUT K NOBBIILICHUIO MPOU3BOAUTENBLHOCTH B 10—15 %.

Bicunk /loHenbKoi akajgeMii ABTOMOOLILHOTO TPAHCIOPTY
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Radio PannovactoTrHas waeHTHPUKAMS — TEXHOJOTHs HACHTH(HUKAIMH O0OBEKTOB,
Frequency KOTOpasi OCHOBBIBAETCSI HAa MMPUMEHEHUH PATUOYACTOTHOTO AJIEKTPOMArHUTHOTO
Identification | u3my4eHHs AJisi aBTOMATU3UPOBAHHOTO CUWUTHIBAHHUS U 3aIHCHIBAHUS JTAHHBIX
(RF ID) ydeTa 1 KOHTpoJis Ha ycrporcTBo. Cucrema RFID cocrout uz RFID — meTtky,
CUMTHIBaTeNIeH, aHTEHHBI M IPOrpaMMHOT0 obecrieueHus. Ha kaxayio equHuIy
TOBapa HAHOCHUTCS CIielhaIbHas METKa, B KOTOPOl 3amudpoBaHbl Bce JaHHbIE:
BeC, 00beM, J1aTa OrPy3KH WK Pa3rpy3Ku, OCHOBHBIC TapaMeTphl XpaHeHus. Ha
BBIXOJIC M3 CKJIAJCKOTO ITOMEIICHUS MOHTHUPYETCS METAJUTMUSCKHU KapKac C
yyBcTBUTEIbHBIME RFID patumkamu. OHUM CKaHMPYIOT METKM Ha KaXXIOu
yIaKOBKE, KOTOPYIO MPOHOCAT Yepe3 BOpOTa, U OTHPABISAIOT WH(POPMAIUIO B
o01mryro 6a3y NaHHBIX.
SMART - Ouky JIOTIONTHUTENIBHOW PEaTbHOCTH  pa3palaThIBAIOTCS JUISI  CKIIAJICKUX
OUKH pabOTHUKOB, KOTOPHIE 3aHUMAIOTCS KOMIUIEKTauel 3aka3oB. OHM MOMOTaioT
(YBennueHHas | KOMIUICKTOBIIMKY ObICTpee coOpaTh 3aka3, IMOKa3blBasg BCIO HEOOXOAMMYIO
peanbHOCTh) | MH(OpPMALIUIO O TOBape - IAe pacmojaraercs TpeOyemas MO3UlUs U B KaKou
sgueiike e€ Hy>KHO pa3MecTuThb. [Ipu 3TOM pyku pabOTHUKA BCEr/a OCTArOTCS
CBOOOAHBIMU OT OyMmMar WM OT MOOWIBHBIX TepMHHAJIOB. OMNBIT BHEIPEHUS
noKasaJl oBbIeHHe YPPEKTUBHOCTH paboThI Ha 25 %.
Pick - by - Hosrrit croco0 ABTOMATUYECKOU uACHTUPUKAITTT Ha CKJIaJIeE.
Voice KomrmsroTep uepes rapHUTypy WHCTPYKTUPYET pabOTHHKA, YKA3bIBACT MAPIIPYT
(FoyocoBo#i | MpW BBITIOJIHEHWW CTAHIAAPTHBIX 3aJaHUNA Ha KOMIUIeKTanuio. OOpaTHas CBS3b
oT0O0p) MO3BOJIIET OTCJIEKMBATh XOJ BBHINOJHEHHS Ipoliecca B PEXHUME PEaTbHOTO
BpemeHH. [lo 3aBeprieHHI0 COOPKH KOMIBIOTEP HAMpaBisieT HOBBIM 3aka3 Ha
ocBoOomuBIIerocss — omeparopa. Ilpomecc ympormaercs W yCKOpsieTcs,
MPOU3BOAUTENBHOCTh yBenuuuBaercas Ha 10-35 %, uwucno omumboOK mpu
KOMIUIEKTOBaHUHU cBoauTcs K 0 %.
PUT TO TexHomnorus, npexHazHadyeHHast Uil YBEJIWYCHUS IPOU3BOAUTEIBHOCTH pabOTHI
LIGHT KOMIUIEKTOBIIUKA 3aKa30B. CHCTEMBI MPOEKIIMOHHOTO U CBETOBOrO OTOOpa
5 MapKHPYIOT MECTO pa3MeIIeHHsI ToBapa (MmajieTa, MmoJjika, Kopoo, siueiika v mp.) ¢
(Ionbop MTOMOIIBIO CBETa, I[BeTa, U poBOi nHAUKaUU. COTPYIHUK HE TPATUT BpeMs Ha
3aKa308) MOWCK HEOOXOAMMOTO TOBapa WM SYEHKH, YTO YCKOPSET MpoIecc 0TOopa WiH
pa3MelieHus. AHATUTHYECKas CUCTEMa COOOIIUT O COBEPIIICHHOM OIMMOKe U HE
MO3BOJIUT B3SITh HEKOPPEKTHBII TOBap.
DK30CKeNeThl | DK30CKEJEThl, HM3BECTHBIC TAaKKE KaK pPOOOTHI-TOMONTHUKHA WM BHEITHHE

CKEJIETBI — 3TO JIEKTPOMEXAHNYECKHE MOAEP>KUBAIOIINE YCTPONUCTBA, KOTOPbIE
HAJEBAlOTC Ha Teno d4enoBeka. OHM NpeJHA3HA4YEHbl [UIsl BOCIIOJIHEHMS
yTpaueHHBIX PYHKLIUH WIK YacTel Tela, yBeIMYCHHS MBIILICYHOM CHJIBI YETIOBEKA
U pacuiMpeHusi ero (U3MYECKUX BO3MOXKHOCTEH 3a CUET BHEIIHETO KapKaca C
UCTIOJHAIOIUMH MEXaHN4YE€CKUMU/THIPABIMYECKUMH OpraHaMu.

BecTHuk /loHenkoii akageMuu aBTOMOOWJIbHOTO TPAHCIIOPTA
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Tabmnuia 8

TexHoJ0run NMPUMCEHSAEMbIEC IJIA 0eCIIMJIOTHOTO ABTOTPAHCIIOPTA

TexHomornsa

OngpIT BHCAPCHHA U ONIMCAHUC TCXHOJIOTHHN

Kpyns-
KOHTPOJIb

TexHoorus Mo3BOJIAET MOJAEPKUBATh ABTOHOMHOE YIPAaBJICHUE aBTOMOOMIIS.
Ota QyHKUHUS yAEP)KUBAET aBTO HA OJTHOW U TOM ke ckopocTu. B GonbuinHcTBE

Bicunk /loHenbKoi akajgeMii ABTOMOOLILHOTO TPAHCIOPTY

CJIy4acB YHOpaBJICHUC HaxXoauTCs Ha pyJicBOM KOJIECC nim Ha

MHOTO(YHKIIMOHAILHOM pbryare. Cuctema ObUta co3maHa Uil ymoOcTBa
BOJIUTEINS IPH JUTUTEIIHBIX TTOE3/IKAX.

ADAS Oynkiusa Oe3omacHoro BoxaAeHHSA. CucTema MpeAaynpexaacT BOAUTENS 00
OIIACHBIX CUTYalMsX, IPEIBUIUT aBaPUH U pa3ianudHble cioxHble cutyannu TII.
AJTIAC coctouT u3 guciiies W BUAcoJaT4YMKA. Bo Bpems ABMXKEHHs cUCTEMaA
OIOBEIACT BOAUTEINS O CIOKHON JOPOXKHOM CUTYaIluH 3BYKOM, BUOpauuei uiu

COOOIIIEHNEM Ha JUCILIEE.

ITapkTpoHuK | YCTpOHCTBO CKaHUPYET NPOCTPAHCTBO M MECTHOCTh BOKPYT aBTOMOOMIS U
IpejaraeT BapuaHThl IPaBUIbHON NMapKoBKU. CHcTeMa OMOBEIIAET BOAUTENS O
Iperpajzax Wik HENpaBUIBHOM pa3BopoTe. B COBpEMEHHBIX aBTO MAPKTPOHUK
y>K€ MOXET ObITh YCTAaHOBJIEH, HO B OECIIMIIOTHBIX MalllMHAX 3TO OCHOBHAs 4acTb

«MO3ra».

GPS CucreMa MO3BOJISIET 3allOMUHATHh TOYKY OTCUETa W COCTABUTh ONTHUMAJIbHbBIN
MapIiipyT myTeunecTBus. ECTh HECKOIbKO MUHYCOB M HEOPAOOTOK B CHUCTEME:
orpanndyenust GPS B moe3akax mo jecy, MECTHOCTH, T/I€ €CTh TYHHEIH, WK Ha

3aKpBITOfI MapKOBKE, HCAOCTATOYHAA TOYHOCTb COCTABJICHUA MapuipyTa.

Jlupap (3D-
CKaHep)

JlazepHble TaT4YMKH, KOTOPbIE YCTAaHOBJIEHBI BIEPEAN U C3aad MAIlMHBI MOTYT
COCTaBJIATh TPEXMEPHYI0 KapTHHKY. OHa COCTOMT U3 TOYEK, KOTOpbIE
OTIPEIENIAIOT Pa3MePBl M CKOPOCTh OOBEKTOB.

Kamepsl Hcnonp3ytoTrcss Uis CO3JaHUS KAPTHHKH - PACIO3HABAHUS HM300paKeHMUS.
Hanpumep, opuentupoBka no kapraM. Kaprorpadguueckoil nmporpamMme Hyx Ha

KapTUHKA MECTHOCTH, YTOOBI BOCCO3AaTh MapIIPyT U KapTy B IEJIOM.

[IporpammuoOe | bosnbmuHCTBO

oOecrieueHue

Mozenell  OecrnuiIOTHOrO  aBTOTpaHcHopTa paboTaer Ha
HEHpOHHBIX ceTsiX. Helipocetn — 3TO clOKHAsT W MHOTO(YHKIMOHAIbHAS
cucrema. [Ipu pabore aBronmiora HelpodacTUIsl IEpeAa0T MHPOPMALUIO B
«MO3I» aBTOMOOMIIS.

BreiBOABI

Takum oOpa3om, i JOCTIKEHHSI YCTOMYMBOTO PA3BUTUS MYJIbTHMOJAIBHBIX MEPEBO30K H
TpaHcopmaluu ux B cucreMy Ou3nueckoro HHTEpPHETa, HEOOXOAUMO:

1. O0benuHeHne yCHINN TPAHCTIOPTHBIX, OMEPATOPCKUX KOMITAHUH 1 TOCYTIapCTBEHHBIX CITYKO
JUIsL COBEPILLIEHCTBOBAHMS MYJIbTUMOJAJIBHON TEXHOJOTMU IIEPEBO3KM TI'PYy30B IIyTEM CO3JAHMS
HelTpanpHOW cpeabl B ¢dopmupyembix crpykrypax MTCA, a Takke HamoOJHEHUE OTOU
UHPPACTPYKTYPHI COJEpKAHUEM HOBOTO (hopMaTa — HEHTpaAIbHOW CpeNoil Tpy30BBIX areHTOB U
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NepeBO3YMKOB, padboTaromux mo eauHbM ycnoBusm cetr J{CIT JIC (1o aHanoruu ¢ «IpoTOKOIaMID
WHTEpHETA).

2. Bueapenune npodpopm FIATA/IATA (FBL, FWB, NAWB) B kadecTBe «IIpOTOKOJIOBY
HelTpanbHo cpenpl TCMIL.

3. PazButue uepapxuueckoil MHPpacTpykTypbl JIC OT OMOpHBIX M THUJIOBBIX Xa0OB M UX
CIIyTHHKOB /O MOOWJIBHBIX TEPMHUHAJIOB M OOJaYHBIX XPaHUIIUIIL.

4. Pa3BuTHE T-KOHTEHHEpU3aLUU U Ne00pa3oBaHUe MOIPY30YHO-PA3rPy30UHBIX TEPMHUHAJIOB B
MOJTHOIICHHbBIE MYJIbTUMOAAIbHBIE IOTUCTUYECKHE LIEHTPBI HA OCHOBE II100aIbHON YHU(DHUKAIMH.

5. Yopouienne W yHH(HKANMsS TOKYMEHTOB II€PEBO3KH, BKIIIOUYAs BBEJCHHE SJICKTPOHHOM
CUCTEeMBbI 0OMEHA JAaHHBIX M HU(POBBIX TPAHCIIOPTHBIX KOPHUIOPOB.

6. ['ocynapcTBeHHas MOAJIEpKKa ONEpaTopaM MYJIbTUMOIaIbHOIO TPAHCIIOPTA.

7. Ctpykrypa Pl, paspeneHHas Ha TpW pa3Iu4HbIX JOMEHA: TIJIOOANbHBIM (MUPOBOIL),
pervuoHanbHbIN (€BpONEHCKUN, a3MaTCKUM WM WHOM) M JIOKaJbHBIA (IIOJIb30BATEIbCKAsi CETh),
KOTOpBIE JOJKHBI TAPMOHUYHO B3aMMOJIEHCTBOBATHh MEXAY COOOM.

Bce nepeuncieHHble peKOMEHIAUKY MOTYT OBITh OCYILECTBIIEHBI C BHEApEHHEM PU3NUECKOTOo
uHTepHeTa. Ha HavanbHOM 3Tane ocoboe BHUMaHHe TpeOyeT BHEAPEHHE COBPEMEHHBIX MHHOBAIIUN
B MTCA Ha 3Tane «nocieaHe MUan», KOTOPbI€ YK€ HaIllJIM MPUMEHEHHUE B MTOYTOBBIX, CKIaJACKHX
U OCCIMIIOTHBIX TEXHOJIOTUSX.
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MYJbTHMOAAJIbHUX NepeBe3eHb B JIOTICTHYHY cHCTeMy (Pi3HYHOT0 iHTepHeTY

Anomauia. Y cmammi npedcmagneHull auaniz 2eHe3ucy eiemMenmis KoHyenyii mepmiHaibHo-
Mepedicedux, Myromumooanvux nepeseserv (TCMII) 6 nocicmuuny cucmemy @isuyHo2o inmepuemy
(Pl) .. Ilokasano npoodykmusnicms enpogaoddcenus npogopm FIATA / [ATA sk «npomoxonie»
Heumpanvroeo cepedosuwya TCMII. Cghopmynvosano opmu adanmayii cyyacHux iHHOBayil 6
obaacmi cKnaodcvKkoi OisIbHOCMI, NOWMOBUX MEXHO02ill ma 6e3nilomHO20 ABMOMPAHCHOPMY 8
@ opmyesanni nocicmuyHoi niocucmemu «ocmannboi muniy PI.

Knrouoei cnosa: @izuunui inmeprem, MynomumMoOaIbHUL MEPMIHATIbHO-MEPENCe8Ul ANIbAHC
(TCA), «ocmanmus munsy.
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Glinsky V. A., Geraskina M. Yu. Transformation of the format of terminal-network,
multimodal transportations into the logistics system of the physical Internet

Abstract. The article presents an analysis of the genesis of the elements of the concept of
terminal-network, multimodal transport (TSMP) in the logistics system of the Physical Internet (PI).
The productivity of the implementation of FIATA/IATA profor-forms as "protocols" of the neutral
TSMP environment is shown. The forms of adaptation of modern innovations in the field of
warehousing, postal technologies and unmanned vehicles in the formation of the logistics subsystem

of the" last mile " of PI are formulated.
Keywords: Physical Internet, multimodal Terminal Network Alliance (TSA), "last mile".
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V]IK 656.073

BbOPOBKOB A.O., macucmpanm
MocKkoecKuii agmomooubHo-00POHCHBLIL 20CYOAPCHIEEHHBLIL MEXHUYECKUI YHUGEpCUmem, 2.
Mockea, Poccus

BHEJIPEHUE 3JIEMEHTOB CUCTEMbI UHTEPHETA BEIIEN B
TPAHCIIOPTHOM OTPACJIU

B cmamve paccmampusaromes 6o3mosicHocmu npumenenus cucmemvl Mumeprnema
seweti (loT) 6 mpancnopmuom cekmope. Onucvieaemcss nompebrnocmo 6 1oT,
apxumexmypa 1oT 011 peutenusi npobaem paziuunou ciodxcHocmu. B uccnedosanuu
maxdice NOOYEPKUBAEMCsl, MO dACNeKmbl, 8 KOMOPbIX GO3MOJICHO NPUMEHEHUE
mexnonoeui loT Ha mpaucnopme, A6IAIOMCA HAubOAee 3ZHAYUMBIMU 8
IKOHOMUYECKOM U COYUANbHOM 3HayeHuu. Onmumuzayuu mpaHcnopmuHo20
006CYACUBAHUSL DMO20 MONCHO OOCUYL MOALKO NPU NPABUTHHOM HAAHUPOBAHUU U
aghghexmueroll opeanuzayuu MpaHcROpmubIX yciye. brazooaps smomy 603MOHCHO
pazeumue OusHeca U YCMOUHUBOU MPAHCHOPMHOU Cemu, C8sa3bleaiowell
2100ANbHO20 NOCMABWUKA CbIPbs ¢ KOHEeUHbM noavszosamenem. QOHaxo 8
Hacmosiwyee 8peMs MpaHCROPM CIMAIKUBAENCL C MHOMCECBOM NPobiemM ¢ MOYKU
3penus 0e30nacHoCmu, OMYEeMHOCMU, HAOEHCHOCMU OOCHYIHCUBAHUS, BONPOCO8
Hasueayuy u CrmouMocmu onepayuil.

Knwouesvie cnosa: Humepnem  geweil, yugposuzayus  mpaHcnopma,
UHGOPMAYUOHHBIE MEXHONIO2UU, MEXHOA0SUU HA ABMOMOOUILHOM MPAHCHOpME,
IoT.

IlocTanoBKa 3aga4u

B mporuiecce pa3BuUTHS 5KOHOMUKHU U COLIMyMa TPAHCTIOPTHBIN CEKTOP UTPAET PEHIAIOIIYIO POJIb.
Ot s>ddexkTuBHOTO (QPYHKIMOHUPOBAHUS TPAHCIIOPTHON CUCTEMBI 3aBUCHUT MHOXECTBO ACIEKTOB,
TaKUX KaK CBOEBPEMEHHAsI JOCTaBKa TPy30B MOTPEOUTEISIM, MOOHILHOCTh IMTACCAKUPOB B TOPOJIAX,
JIOTUCTHKA  KPYNHBIX  IMPOU3BOJCTBEHHBIX  yUPEXKIECHUM. CnepoBarenbHO,  MpOLECC
TPAHCTIOPTUPOBKU CTAHOBUTCS BAKHBIM M HEOTHEMJIEMBIM AJIEMEHTOM B COCIMHEHUH KIMEHTOB C
KOMaHI0H IIeTIOYKH TOCTABOK C TIOMOIIIBIO IOTUCTUYECKHUX CTPYKTYP U TPAHCIOPTHBIX CPeACTB. [1]

Enwnoe m Bcenenoe (yHKITMOHUPOBAHHUE TPAHCIIOPTHBIX OMEpaIuii BO3MOKHO TOJILKO B TOM
cllydae, eclid BCE 3JIEMEHTHI LIEMOYKH NEPEeBO30YHOr0 Mpoliecca OyayT B3aUMOAEHCTBOBATh JIPYT C
apyroM. Ecnu snemMeHTBl Takol CHUCTEMBI pa3faenuTh, TO 3(PGEKTUBHOCTH MPOIECCOB 3aMETHO
YMEHBIIUTCS.

TpaHCTIOPTHOM TIPOIIECC SIBJISICTCS BaXKHBIM 3BEHOM, ITO3BOJISIONINM OCYIIECTBIISATH BHITOJTHYIO
SKOHOMMYECKYIO JEATENIbHO PA3IUYHBIX IPEIIPUITUN U YAOBIETBOPATH MOTPEOHOCTH HACEJICHNUS B
nepeBo3kax. [Ipu aTom HE0OX0AMMO 3P HEKTUBHOE YIIPaBICHHUE MTEPEBO30YHOM NEATEIBHOCTHIO AJIs
OecriepeOOHON U KOHTPOIHPYEMOU ero padoThI. [2]

HemnpepeiBHOE  pa3BUTHE HAyYHO-TEXHHUYECKOTO TIpOrpecca HANpsMYyK BIHSCT Ha
(GYHKIIMOHUPOBAHHUE TPAHCIIOPTHOTO cekTopa. Ha ocHOBe 3TOro BO3HUKJIA MOTPEOHOCTH B
UHTETpai HHHOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX CUCTEM B TPAHCIOPTHYIO oTpacib. OIHUM
u3 HambOojee MepcleKTHBHBIX cucteM sBhsercs HMurepHer Bemedt (IoT). B aroit crathe
paccMaTpuBarOTCS BO3MOXKHOCTH [0T 1 ero apXuTekTypa AJis TPAaHCIIOPTHOTO CEKTOpA.

eab padoTbl

B pamkax maHHO# paboThl paccMaTpuBaeTCsi BO3MOXKHOCTh BHEAPEHHUS 3JIEMEHTOB CHCTEMBI
WNuTepHera Bemieil njs ONTUMHU3ANUK TPAHCIIOPTHBIX MporieccoB. OnuchiBaeTcss (PYHKIMOHUPYIO
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IPOIIECC CUCTEMBI, €€ CTPYKTYPHasl COCTABJISIOIIAsl U OCHOBHbBIC HampaBiieHus A uHrerpanuu [oT
B OTpacilb.

OcHoBHast YacTh

WHTepHeT Bemiel - 3TO mepenoBas TEXHOJOTHs, OPUEHTHPOBAHHAs Ha OoJiee IIHUPOKYIO
NEePCHEeKTHBY pEIICHUs] HWHXXEHEepHBIX NpoOieM. MHTepHET Bemed - 3TO BOIUIOLICHHE Kak
WHPOPMALMOHHBIX, TaK W KOMMYHHUKAIMOHHBIX TEXHOJOTHHA, CBS3aHHBIX C KOHKPETHBIM
HPUI0KEHUEM.

B IoT, He3aBUCHMMO OT NMPHUJIOKEHMS, MPUCYTCTBYET HECKOJIBKO HM3MEPUTENIbHBIX HPUOOpOB,
KOTOpbIe BKJIIOYAIOT B ce0sl KaK HaHO-, TaK M MHUKpOMeXaHH4Yeckoe obopyaoBanre. OHU MOMOTAIOT
OCYIIIECTBUTH COOp JaHHBIX, KOTOPBIE OYIyT mepeaaBaThes B 001ako yepe3 MHTepHET ¢ moMOoIbio
0ecIIpOBOIHBIX TEXHOJIOTUH. DTO MO3BOJISAET MOIB30BATENIO NOHUMATh Pa3IMYHbIC TAPaMETPhl, UX
BJIMSIHUE JIPYT Ha Jpyra, a TaKXKe MPUHUMATh Hauboiee ONTUMAaIbHbIE PELICHUs, KOTOpBIE YIyyIlaT
paboty cuctemsl. [3]

Ha pucynke 1 moka3zaHo cxemartuueckoe Hu3oOpakeHue TexHojoruu MHTepHeTa Bemied Ha
TpaHCHOpPTE U €€ (PYHKIIMOHUPOBAHUE.

Hsumeperne
CUHTHEAEMEDL JAHHEIX H

EBIIOMHEHHE PANTHIHES
BOSMOFHER
HHTepIpETAHE

IMomyuenne
HeOOXOOMMEIX JAHHEIX
OT TPaHCIOPTHOR
CHCTEMEL

BecoporogHoe
COEAHHeHHEe 1A
odnena
OTIPAETeHHEME
JAHHEIMH

IoT =a TpamcmopTe

PBE.I"HpDBﬂ.'EEE COrTacHo
COOTEETCTEYEOIERL
PemeHHAM

O6nausaz mnaTdopya (F1a
IpPHHEATHA COOTESTCTEYIOMIHK
peNIeHHHA BEIIONHISTCA
COIIMPHAT AHATHTHES H
OPOTHOSEH)

Puc. 1. ®ynxkunonupyromuii npouecc loT

Apxurekrypa [oT i TpaHCIOPTHOM CHCTEMBI COCTOUT U3 ISATH PA3IWYHBIX YPOBHEH. JTH
YPOBHH BKJIIOYAIOT B ce0sl YpOBEHb MPUIIOKEHUN, TEXHUUECKUN YPOBEHb, YPOBEHb KaHAJIOB CBSI3H,
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YPOBEHb OOCTYXHBAaHUS U YPOBEHb MHPPACTPYKTYpPHI. [4] Cxema apXHTEKTyphl Mpe/CcCTaBlIcHa Ha
pUCYHKE 2.

TexHUYECKUH AHANUTHUECKWIA ¥poBeHb YpoBEHD

YPOBEHD |::> YpOBEHD |:> KaHanos |::> oBcnysuBaHuA

CEA3ZM

YpoBeHb
HHPPACTPYHTYPBI

Puc. 2. Apxurekrypa cucremsl loT

Cama CyIIHOCTh MEPEBO3KU 3aKIIOYAECTCS B MEPEMEIICHHH TPy30B M MACCAXKUPOB B
NPOCTPAHCTBE 3a OIpeaecsieHHoe Bpems. TpaHcropTHas cucTeMa, Kak H3ydaeMas o00JacTs,
npeJoiaracT M3y4eHe O4eHb MHOTUX €€ TapaMeTPOB.

Bce 3Tn mapameTpbl TOMKHBI BOCIPUHUMATHLCS M MEPEAaBaTbCcs HA YPOBEHb OOCITYKHBAHUS
yepe3 COOTBETCTBYIOIIMI KaHaJ CBS3H.

Ha ypoBHe o00CmyXKuBaHMS NPUHUMAIOTCS COOTBETCTBYIOIIME PEIICHHUS Js yNpaBJICHUS
CUCTEMOH B COOTBETCTBUM C TpeOoBaHMsAMU. CUMTaHHBIE JAaHHBIE XpPAHATCA Ha YpPOBHE
uHbpacTpykTyphl. B Tabnune 1 npuBeneHa CTpyKTypHasi OpraHu3alys ypoBHEH CUCTEMBI.

Tab6muna 1
CTpyKTypa OpraHu3anum ypoBHel cuCTeMbI
YpoBHH TpedoBanus / KomnonenTsl / 3aga4un, KOTOpble HEOOXOAMMO BbITIOJHUTD
TexHuueckuit ToBapsbl, pactpeieIUTENIbHBIC IIEHTPBI, TEPMUHAIIBI, TTACCAKHUPBI, JOPOTH,
YPOBEHb TPAHCIOPTHBIC CPEICTBA
AHanuTuyeckuit HaBuranus, kaMepbl, MOHUTOPHUHT OKPYKAIOIIEH CPe/Ibl, MOHUTOPHHT
YpOBEHb TPAHCIIOPTHBIX CPEJICTB, aHAIIU3 TPY30IIOTOKOB, aHAIH3 TACCAKUPOIIOTOKA

Yposens kananoB | Cetb 3G /4G / 5G, Wi-Fi, mpoBoaHas ceTh, ONTOBOJOKHO, OOIIECTBEHHAS U

CBA3U YqaCTHasd CETh
YpoBeHb [Mnardopma TpaHCTIOPTHBIX YCIyT, IatdopMa Uit IMIHOTO TPAaHCIIOPTa,
00CITy)KUBaHHS maTdopMa I 00CITy >KHBaHUS TIOIBIKHOTO COCTaBa, ImaTdopmMa

WMHTEIJIEKTYaIbHBIX yCIyT

YpoBeHb Cyx6a I'MC, obGadHbIe BRIUMCIICHUS, 00TadHoe XpaHwmie, Big Data
HHPPACTPYKTYPHI
TexHuueckuit ToBapsl, pactpeieIUTENbHBIC IIEHTPBI, TEPMUHAIIBI, TTACCAKHUPHI, TOPOTH,
YPOBEHb TPAHCIOPTHBIC CPEICTBA

Ha TexHHYecKOM ypOBHE NMPOUCXOAUT OTCICKHUBAHUE 33]1a4 B COOTBETCTBUU C TPeOOBAHUAMU
KJIMEHTOB. [Ipu nepeBo3ke rpy30B U MaccakMpOB TEXHUYECKUN YPOBEHD PEILACT 3a/1a4U, CBA3AHHBIC
C IIaCCaXUpamu, TPAHCIIOPTHBIMU CPEACTBAMH, JOPOTraMH, TOBAPaMU U APYTUMH YCIyTaMH.
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Bueopenue snemenmos cucmemvt unmeprnema eeuieii 6 MpaHcHOPMHON OMpaciu

AHaIUTUYECKUHA YPOBEHb - 3TO YPOBEHb, KOTOPBIM B3aUMOJEHCTBYET MEXKIY TEXHUYECKUM
YPOBHEM U OIIEPATOPOM IIEPEBO30YHOTO ITpoLiecca (BOAUTEND, TUCIETYEP) C TOMOILBIO JIEKTPOHHBIX
YCTPOMCTB, HA3bIBAEMBIX CETHIO JNATYMKOB. OJTHU JATYUKU M JIpyrHe YCTpOMlcTBa MOTYT OBITbH
BCTPOEHBI B TPAHCIOPTHOE CPEICTBO. B KadecTBe yCTpOMCTB MOTYT HCIOJIB30BATHCSA PA3JINYHBIC
JJIEKTPOHHBIE KOMIIOHEHTHI WM rajpkersl, B ToM uncie: CC TV, kamepsl, natuuku, RFID-MeTku,
YCTPONCTBA YTCHUSI U300PAKECHHUI I TEKCTA U T. JI.

VYpoBeHb KaHAJIOB CBS3HM OJWH U3 HamOoJiee BaXKHBIX ypoBHEH B cuctemax loT. DTo ypoBeHb
JefcTByeT Kak HHGOPMAllMOHHBI MOCT MEXIy aHAJIUTHYECKUM YPOBHEM M YpPOBHEM
o0ciy>kxrBaHUs. Y POBEHb KaHAJIOB CBSI3M IIOMOTAeT B Iiepeaye JaHHbIX OT aHAJTUTUYECKOI'O YPOBHS
nocpeactBoM ceteit 3G/4G/5G, Wi-Fi, mpoBoIHBIX CETel, ONTHYECKUX CETEH, OOIIEAOCTYMHBIX U
YacTHBIX ceTei. BakHbIM (akTOpoB Impu pa3paboTKe ypOBHS KAaHAJIOB CBSI3H SIBIISETCS BOMPOC
Oe3omacHOCTH mepefaud JaHHbIX. IloMuMO 3TOro, HEOOXOAMMO YUYUTBIBaTh CKOPOCTb U
IIPO3PavYHOCTb NEPEAAUN JAHHBIX.

Ha ypoBHe 00cimyXUBaHHS BBIIOJIHIIOTCS JEHCTBHS, KOTOpBIE MEPEIAIOTCS OT TEXHUYECKOTO
YPOBHS B COOTBETCTBUHU C TPEOOBAHUSMU KIIMEHTOB. Y POBEHb OOCITYKHUBaHUS MOJIy4YaeT IOAPOOHYIO
MH(QOPMALIMIO OT aHATUTUYECKOTO YPOBHS Yepe3 ypPOBEHb KaHAJIOB CBs3U. [lonydyenHas nunpopmanus
oOpabaTbIBaeTcs pPa3HbBIMM CIIOCOOAMU UM TPOBOAUTCS MOAPOOHAs AaHAIUTUKA Pa3IUYHBIMU
BBIUHCIUTEIbHBIMA HHCTPYMEHTAMH.

VYpoBeHb HHPPACTPYKTYPHI - ITO YPOBEHb, KOTOPBIH CO3AAET TEXHOJIOTHIO, HEOOXOIUMYIO /ISt
BBITIOJTHCHHSI PA3JIMYHBIX YCIYT U XpaHeHus noyrydeHHoi nadopmanuu. Crona Bxoasr ciayx6a ['NC,
iatdopma 00JauHBIX BBIYUCICHUH, 00J1auHOE XpaHUIIUILE, MHCTPYMEHTHI aHanu3a Big Data u T.1.

WHuTepHeT Belleil MMeeT MHOYKECTBO BO3MOXKHBIX IPUMEHEHHUH B TPAaHCIIOPTHOM oTpaciu.|5]

C nomompto TexHosorud 1oT MOXHO OTCleXHUBaTh ABM)KEHHE TPAHCHOPTHBIX CPEICTB, UX
MECTOHAXOXKJAECHUE B JAaHHBIH MOMEHT BPEMEHH, BpeMs pabOThl M BPEMs CTOSHKH, IOIBITKU
IIPOHUKHOBEHUS B Ky30B TPAaHCIIOPTHOI'O CPEACTBAa U T. A. Bce 3TH acmeKThl MOKHO OTCJIEKUBAThH
WUHTEJUIEKTYAJIBHO ¢ TOMOLIBI0 cucteM [oT.

Hcnons30BaHKue 3JIEMEHTOB TEXHOJIOTMU MHTEPHETA BEIIEHW MO3BOJISIET U3MEPSTh BHYTPECHHHUE
YCIOBHS BHYTPHM Ky30Ba TPaHCIOPTHOTO CPEJCTBA IpU NEpeBO3Kax (TeMIepaTypa, BJIAXKHOCTb,
yCIIOBHS OCBELIEHUS U T.1.). IHTEepHeT Bemiel Takke MOKHO IPUMEHATh B CUCTEMAaX YIPaBICHUS U
HaBUTALlUM TPAHCIOPTHBIX CPEeACTB. MOHUTOPUHI TPAHCIOPTHBIX CPEACTB B PEXHUME pPEaTbHOIO
BpeMEHHU TIpu ToMomy HHCTpyMeHTOB loT mo3BomsieT ocymiecTBIATh 3()(HEKTUBHYIO TOCTAaBKY
IPOAYKIMH ITOTPEOUTEINSM B YCIOBUSX METANIOJIUCOB.

BriBOaBI

1) Texunomoruss IoT mnpu wHTErpaMu C TPAHCIOPTHOW CHUCTEMOH Jla€T MHOXECTBO
IpeuMyIIecTB. DTH MPEUMYIIECTBA BKIIOYAIOT B ceds [5-6]:

* ONTUMU3ALNMIO TPYXKEHOTO M XOJOCTOro ImpoOera MOJBHXKHOTO COCTaBa, 4YTO JaeT
MPEUMYILECTBO 32 CUET CHIDXKEHHS pacxojia TOIUIMBA. DTO MO3BOJISIET MOBBICUTH SKOHOMUYECKYIO
3(PEeKTUBHOCTD MTEPEBO3OK.

* ONTUMHU3ALMIO WM U3MEHEHHUE MapIIpyTa ABUKEHUS TPAHCIIOPTA B PEKUME PEaTbHOTO
BPEMEHH C yUYE€TOM OIpaHUYMBAIOIINUX (PAKTOPOB.

* OHNailTH MOHUTOPHHT MO3BOJISET MOBBICUTH OOIIECTBEHHYIO 0€30MacHOCTh MPHU MEePEBO3KAX
Onarogapsi KOHTPOJIIO 32 JBMIKEHHEM TPAHCIOPTHBIX CPEIICTB U COCTOSIHMEM TIpy3a B Ipoliecce
NIEPEBO3KHU.

* KoHTpo:b 3a ABM)KEHHEM TPY30B MPHU IKCIOPTE U UMIIOPTE;

* OnTUMU3aLMs TPAHCIIOPTHBIX U JIOTUCTUYECKUX 3aTPaT IPY30BIIAIETbIIEB.

2) Ilpumenenue texHomoruu loT Ha TpaHCHOpTE MIUPOKO OOCYKIACTCS HA JAHHBIA MOMEHT.
CoBpeMEHHBIE  TEXHOJIOTWH, TMIO3BOJSIIOIIME TP MUHUMAIBHBIX  3aTpaTax OOECHeduTh
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LEHTPAJIM30BAaHHBIM KOHTPOJIb 3a KaXIbIM 3JEMEHTOM TpPAHCIOPTHOTO IIPOLECCA, OTKPBIBAIOT
HNEePCHEKTUBBI 17151 aBTOMATHU3aLMU U U(PPOBU3ALMH TPAHCIIOPTHOM OTpaciu.

3) MaTepHer Bemield TMO3BOJUT YMEHBIINTh BJIHMSHHE dYeJOBEYeCKoro (akropa mpu
ONEPALlMOHHOM B3aWMOJICHICTBUM YYaCTHUKOB OIEpalui, IOBBICUTH CKOPOCTb OOpabOTKU
MHPOPMALIMU B TTPEJOCTABUT BO3ZMOKHOCTh 00pabaThIBaTh MAaCCHUBHI JAHHBIX 32 KOPOTKOE BpEMSI.
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BopoBkoB A.O. BnpoBan:keHHs1 eleMeHTIB CHCTeMH iHTepHeTy pedell B TPAHCIOPTHOI
rajuysi

Anomauia. Y cmammi po3enaoaromvcs MOMCIUBOCMI 3ACmMOCy8anHs cucmemu Inmepunemy
peueu (loT) 6 mpancnopmuomy cexmopi. Onucyemovcs nompeoda 6 loT, apximexmypa loT Ona
suUpiwenHs. npoobiem pi3Hoi cKIaOHOCmi. Y 00CniodceHHi maKoic niOKpecioeEmsvCs, o AdcneKkmu, 8
AKUX Modcause 3acmocyeanns mexuonocii loT na mpaumcnopmi, € HaUOILIbWL 3HAYYWUMU 8
EeKOHOMIUHOMY | coyianbHomy 3HadeHni. Onmumizayii mpancnopmuozo o6cny2o8ysanus Llboco
MOJCHA 00CsAeMU MITLKU NPU NPABUTLHOMY NJIAHYBAHHI | eheKmMUBHOI opeanizayii mpancnopmuux
nocnye. 3a80aKu YbOMY MONCIUBUL PO3BUMOK Oi3HeCY I CMIIKoi MpaHCcnopmHoi mepedxci, wo 38'a3ye
27100a1bHO20 NOCMAYANIbHUKA CUPOBUHU 3 KIHYesuUM Kopucmyeadem. OOHaK 6 0anuii yac mpancnopm
cmuxkaemucs 3 6e3niuyio npobiem 3 mouku 30py Oe3nexu, 36imHocmi, HAOIHOCMI 00CY208Y8aHHS,
numawns Hasieayii i eapmocmi onepayiu.

Knrouoei cnosa: I[nmepnem peuetl, yugposuzayus mpauncnopmy, iH@opmayitivi mexuHonozii,
mexHo02ii Ha aemomobineromy mparncnopmi, loT.

Borovkov A.O. Implementation of elements of the internet of things in the transport
industry

Abstract. The article discusses the possibilities of using the Internet of Things (IoT) system
in the transport sector. Describes the need for 10T, loT architecture for solving problems of varying
complexity. The study also emphasizes that the aspects in which it is possible to use loT technologies
in transport are the most significant in economic and social terms. Optimization of transport services
This can only be achieved with proper planning and efficient organization of transport services. This
enables business development and a sustainable transport network linking the global supplier of raw
materials to the end user. However, transport currently faces many challenges in terms of safety,
accountability, service reliability, navigation issues and cost of operations.

Keywords: Internet of Things, digitalization of transport, information technology,
technologies in road transport, loT.
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MPABWUJIA IOJAHHS TA O®OPMJIEHHA CTATEA

Jlna myOnikyBanHS B kypHani «BicHuk JloHemnpkoi akazemii aBTOMOOUTBHOTO TpPaHCHOPTY»
NpUIMAIOThCS HEOMyOJIIKOBaHI paHille HAayKOBI CTaTTi B Tally3sX: TPAHCIIOPTY 1 JBWUTYHIB
BHYTPIIIHBOTO 3TOPSHHS; MPOEKTYBaHHS, OYIIBHHUIITBA Ta EKCIUTyaTallii aBTOMOOUIBHHUX JOPIr;
HQIIMHOCTI W JTOBrOBIYHOCTI MEXaHI3MiB 1 MallIMH; TPAHCIIOPTHUX TEXHOJIOTIH.

VY KypHami IpYKYIOThCS CTaTTi YKPaiHCHKOIO, POCIMCHKOIO (3MIlIAaHIMMHK) MOBAMH.

Jnst my6mikarii HayKoBOi CTaTTi B pelaKilito HeOOXiHO MPEICTaBUTH HACTYIIHI TOKYMEHTH:

—  TEKCT CTaTTi y 2-x (hopmarax;

— Ha3By CTaTTi, aHOTAIlII0 Ta KJIFOYOBI CJIOBA YKPaiHCHKOIO, POCIHCHKOIO Ta aHTIIHCHKOIO
MOBaMU;

—  eKCIIEpTHUI BUCHOBOK PO MOXKJIMBICTh BIIKPUTOTO MyOJIiKyBaHHS,

—  3aBIpeHY PEIeH310 JOKTOpa HayK abo WiIeHa peIaKIiiHOI KOJIeTii,

—  BigomocTi npo aBTopa (-iB) (Tpi3BHUILE, iIM’s Ta IO OATHKOBI MOBHICTIO, HAYKOBUI CTYIIHb,
BUEHE 3BaHHJI, 110CAJIa, MICIIE Ta aapeca poOOTH I KOKHOTO aBTOPa)

— iHdopmaris 1 3B’s3Ky: e-mail, cioyxOoBuii abo momamiHii TenedoHH, MOmMTOBaA aapeca
(mmst BiAMpPABIICHHS aBTOPCHKOTO €K3EMILISIPY JKYyPHAITY) OJHOTO 3 aBTOPIB.

Bumoru 10 pykonucis

CratTs moaeTbes y 2-x BapianTax: y ¢popmati Word for Windows — .doc (a6o .docx); Ta 'y
¢dopmari pdf (ckaHOBaHMI JOKYMEHT 3 HyMepalli€lo CTOPIHOK Ta MiANKNCOM aBTOPA).

O6csr HaykoBoi ctaTTi 5—10 CTOPIHOK TEKCTY, sIKi BKJIIOYAIOTh TaOMIN, UtocTparii (4 ku
JOPIBHIOIOTKCS | CTOpiHI), epenik JirepaTypu. O630pHi cTaTTi — 10 12 cTOpiHOK.

[Mapametpu cropinku: po3mip — A4 (210 x 297mm); opieHTallis — KHUKKOBA; MOJISL: BEPXHE —
15MM, HIDKHE — 25MM, JTiBE — 25MM, TIpaBe —1 SMM.

Becy Tekct moBuHeH OyTtu HaOpanuii ctwiem <«3BuuaiHuin» (Normal), tunm mpudra
— TimesNewRoman.

CrpykTypa crarTi

OEPLIOro psaaka 7.5 Mm.

Koo YJ/IK (ynigeepcanvnuii Mpudt: 1201, HANIBXUPHUNA KypCHB
oecamun- Huill Knacugikamop) A03a11: BUPIBHIOBaHHS — TI0 JIIBOMY Kpalo,
MDKPSIIKO- BUH 1HTEPBAI — OJIMHAPHUI
[lycTuii psimok pudrt: 12,
A03a11; MIKPSIIKOBUI 1HTEpBAJl — OJUHAPHUI
Ilpizeuwie (-wja) ma iniyianu asmopa (- MpugT: 1101, HAMIBXKUPHUN KYPCUB
i6), HayKoeuii cmynino, 64eHe 36aHHA AGzal:  BUpIBHIOBaHHS — M0 LIEHTPY
Iloeéna nazea opeanizayii CTOPIHKH, MDKPSIKOBHH IHTEpBAI —
[TycTuii psmok
HA3BA CTATTI Mpudt: 14nT, HaniBXUPHUINA,BC1 OYKBU CTPOUHI1
A03al; BHUPIBHIOBaHHS — TI0 LEHTPY
CTOpPIHKH, MDXPSIKOBUI iHTEpBaI —
[TycTunii psiiok
Anomayis moeoto opucinany HIpudrt: 1101, Kypcus
cmammi(ne Oinow 80 cais, A03al: BHUpIBHIOBaHHA — IO IIGHTPY CTOPIHKH,
wiu- puna psaoxa 130 mm) MDKpSi- JTKOBHH 1HTEpBaI — OIMHAPHUH, BIACTYII
Knrouoei crosa: aiBopyd — 20MmM, Ta paBopyd — 20MMm.
ITycTuii psok
OCHOBHHUI TEKCT CTATTI [Mpudrt: 12071, 3BHMUaiiHMii
Teker pykonucy MoBHHEH MIiCTUTH A03a11; BUPIBHIOBaHHS — I10 IIMPUHI CTOPIHKH,
TaKi pO3MiIH, 5IK: MDKPSIZIKOBUH THTEPBAI — MHOXHUTENb 1,1TIT, BiICTyn
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ITocTanoBKa npodaeMu

7ie BIIOOpaXKaeThCs iICTOPIs MPeaMeTy
JTOCITIJIKEHHS, aKTyaJlbHICTh Ta Cy4acHUU
CTaH npo0iemMu;

AHaJIi3 OCTaHHIX J0CJiTKeHb

Ha SIKi CTIUPAETHCS aBTOP, BHUILJICHHS
HEBHPIIIEHNX PaHIIIe aCMeKTiB 3arajibHOI
npobnemu, SIKUM MIPUCBAYYETHCS
O3HAuYCHA CTATTH,

Merta crarTi
(mocraHoBKa 3a/1a4i);

OcHoBHUI po3aii
(MOXIIMBI TIAPO3LIN);

BucHoBKkH

JIe CTUCIIO Ta YiTKO ITiJICYMOBYIOTBCS
OCHOBHI pe3yJbTaT, 10 Oyl OjAepKaHi
aBTOPOM (-aMn).

Ha3Bu pos3miniB  HamiBkupHuM mpudpTom 0Oe3
Kparky HarpHKiHII.

TaOmuii IOBMHHI Marhd TEMAarW4yHI Ha3BH Ta
nopsinkoBi Homepa (0e3 3Haky Ne), Ha sIKi JIAIOThCS
MMOCWJIAHHS Y TEKCTI.

Pucynku Ta rpagiku nmoBuHHI OyTH MPOHYMEpOBaHi
B TOpPSAKY TMOCWIaHHS y TekcTi. Koxkuuiét  pos-
MillyeTbcsi B OKpeMoMmy aiimi (dopmatu .bmp,
.jpg, -tiff). KompopoBi Ta ¢oHOBI puCyHKH HE
npuitmarotbes.  [lepenik puCyHKIB 3 HOMepamu Ta
MANUCaMA  PHUCYHKIB — THIIYTBCSA B OKPEMOMY
JOKYMEHTI.

VYci ¢opmymu moBuHHI Oyt HaOpaHi y pemakTopi
dop- myn MicrosoftEquation 2.0, 3.0 (MathType). [Tpu
BHOOPI OAWHMIIL BHMIPY CJiJ JOTPUMYBATUCh
cuctremu CI. Ilima vacTuHa umcia Bif AECATUYHOL
BIIUTUIIETECA KO- MOIO.

Hywmeparis popmyn naerscst apabcbkumu nudpamu
B KPYTIJIHX Jy’KKaxX MpaBopyd.

ITocunanHs Ha JpKepesa 6epyThes y KBapaTHI Ty KKH.

[lycTuit psinox

Cnucoxk Jiteparypu

1. axuii BuKOHyeThbes 3rinHo JACTY
roCT 7.1:2006 «Cucrema craHgapriB 3
in- ¢opmarii, 6i6TioTeuHoi Ta BUAABHUYOT
CIpaBM. Bioaiorpagiunuii 3ammuc.
Bioaiorpa- ¢piynnii onuc. 3aranbHi BUMOrn
TA NPAaBWJIA CKJIAJAHHS» TAa B INOPSAKY

HaszBa posnima — mpudr: 120r,

HaITBKUPHHM.
Texcr cnucka:

Mpudrt: 1101, Kypcus;

AO03a1: BUPIBHIOBaHHS — IO INUPWHI CTOPIHKH,
MDKpSIKOBHM 1HTEpBal — OAMHAPHUN, BIACTYII
IIEepIIO- I'o psAAKa — 7,5MM.

[lycTuii psnox

@D.U.0. aemopos. Hazeanue cmamuu
Ha anvmepnamuenom azvike (I1.1b.
asemopie. Hazea cmammi na
anbmepHamueHiii mosi) AHomayusn
(Anomauisn). Anomauyis Ha
anbmepHamusHili. Mo8i  (pocilicbKa,
AKWO cmamms Ha YKPAiHCLKIU MOGi; abo
VKpain-

CbKa, AKWO Cmammsl Ha pOCIUCLKIU MOGI.

[pudT: 1201, Kypcus

AO03ai: BHUPIBHIOBaHHS —II0 HIMPHHI CTOPIHKH,
MDKPSIKOBHM 1HTEpBal — OAMHAPHUN, BIACTYII
IepuIO- I'o psAaKa — 7,5MM

[lycTnii psiiok

ILLb. aemopie. Hazea cmammi na
aH2- NITCHKIl MOGL

Abstract. Ilepexnao anomayii na
aHeNilt- CbKY MO8Y.

Keywords: Ilepexnao xkmouosux chie
HA AHeTTUCLKY MOBY

[Mpudrt: 12071, Kypcus

A03a1; BUPIBHIOBAaHHS —TIO0 IIMPWHI CTOPIHKH,
Mi- OKpSAKOBUH 1HTEpBal — OJMHAPHUH, BIICTYH
MepuIoro psaaka — 7,5Mm

CratTi, 1110 HE BINOBITAIOTh BUMOTaM, ITOBEPTAIOTHCS aBTOPAM JIJISl IOOMPAIFOBAHHSI.

IMicass DPUAHATTA PeAKoJIericl0 pillleHHS NpPo  J0MYCK

cTaTTi A0 myOaikamii

BiiMOBigabHUI cexkperap iHQopMye NMpo Le aBTOpa i yKa3ye CTpPOKM myoOJikamii, po3mip
IUIaTH 32 myOJikanilo crarTti Ta 0aHKIiBCbKI peKBi3NTH AKajaeMmii.
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MMOPAITOK PEIIEH3YBAHHAA CTATEHA

1. HayxkoBi cTaTTi, 0 HAINIILIN 0 PEAAKIIil, MPOXOIATh Yepe3 IHCTUTYT PelleH3yBaHHS.

2. ®opMu peLieH3yBaHHs CTaTeil:

— 3OBHIIHA (peleH3yBaHHS PYKOIMHUCIB CTaTel TOKTOPOM a00 KaHIWAaTOM HayK, SKUH
€ TIPOBIJHUM CHEIaJIiCTOM Yy BiJIMIOBIAHIN rary3i HayKu);

— BHYTpIIIHSA (peLeH3yBaHHs PYyKOITUCIB cTaTel YeHaMH pelakLiifHO1 KOJIerii).

3. YV 30BHImHIN peneH3ii NOBUHHI OyTH BUCBITICHI HACTYIIHI ITUTAHHS:

YH{ BIZAIOBIZA€ 3MICT CTATTI 3asIBJICHIN B Ha3BI1 TEMI,

HACKUTBKH CTATTS BIJMOBIZIA€ CYYaCHUM JIOCATHEHHSIM y 3a3HaUYCHIN ramysi;

Yl JOCTYIHA CTaTTS YWTadaMm, Ha SKUX BOHA pO3pPaxoOBaHAa, 3 TOMNISy MOBH, CTHIIIO,
po3TanryBaHHS MaTepialy, HAOYHOCTI TaOJIUIIb, AlarpaM, MaTIOHKIB Ta iH.;

— YW JOIUTbHA IMyOJIiKAIis CTAaTTi 3 YpaXyBaHHSM paHiIlle BUITYIICHOI IO JaHOMY THTAHHIO
JiTEepaTypu;

— Yy YOMY KOHKPETHO TOJSTAal0Th TO3WUTHBHI CTOPOHHW, a TAaKOXX HEIOJIKH CTaTTi, SKi
BUIIPABJICHHS ¥ JIOTIOBHEHHS MIOBUHHI OyTH BHECEHI aBTOPOM;

— BHCHOBOK TIPO  MOXJIUBICTH  ONYyOJIKYyBaHHS  JaHOTO PYKONHCY B  JKypHai:
«PEKOMEH]IyETHCS»,

«PEKOMEHJIYEThCSI 3 ypaxyBaHHSIM BUIIPABJICHHS BIJ3HAYCHUX DPEIICH3EHTOM HEIOJIKIBY abo
«HE PEKOMEHIYETHCS.

4. 30BHINIHA pPEIEH31i 3aCBITYYIOThCS B TOPSAIKY, YCTAaHOBJICHOMY B YCTaHOBI, JI€ TPAIIOE
perieH3enT. Penien3is moBuHHA OyTH MiJNKCaHA PELEH3EHTOM 3 PO3IIH(POBKOIO TOCAH, HAYKOBOTO
CTyIEHSI 1 BUEHOTO 3BaHHS.

5. BiamoBimansHUI CEKpeTap MPOTATOM 7 THIB IMOBIIOMIISIE aBTOPIB IIPO OJICPKAHHS CTATTI.

6. BignoBimambHUN CEKpeTap BU3HAYA€ BIATOBIAHICTH CTATTI MPOQUIIO KypHATYy, BUMOTaM

10 oopMiIeHHS 1 HarpaBisie ii Ha BHYTPILIHE PEleH3YBaHHS WICHY pelakiiiiHOT Koerii, 1o Mae
HaWOUTBII OJIM3BKY IO TEMH CTATTI HAYKOBY CIICIIialTi3aIliio.

7. CTpoku peneH3yBaHHS B KO)XKHOMY OKPEMOMY BHIIQJIKy BH3HAYAIOTHCS BIAMOBINATEHUM
CEKpeTapeM 3 ypaxXyBaHHSIM CTBOPEHHS YMOB ISl MAKCUMAJILHO OTIEpaTHUBHOI My OmiKaIlii cTaTTi.

8. BHyTpimHS peleH3iss BHUKOHYETbCS UJICHAMHM pPEJAKUIHHOI KOJIeril KypHaIy Y
BIIMOBITHOCTI 3 Haka3oMm pekropa Axaaemii Big 11.10.2010p. Nel53-01 «IIpo 3arBepmxeHHS
[TonoxeHHs: PO MOPSIIOK BUIYCKY HAayKoBOro (axoBoro BuaaHHS BicHuk JloHeupkoi akagemii
aBTOMOOIJTLHOTO TPAHCIIOPTY».

PerieH3eHT KOMEHTYE SIKICTh PYKOITUCY 32 TAKUMU MMYHKTaMHU, SIK:

HayKOBa HOBH3HA,

OOIPYHTBaHICTh PE3YJIbTATIB,

HA4YUMICTb PE3YJbTaTIB,

SICHICTh BUKJIQJIAaHHS,

SKICTh ODOPMIICHHS,

BHCTABIII€ TI0 KOKHOMY ITYHKTY MapaMeTpu4Hy omiHKy Bix 0 mo 5. B 3anexxHocTi Bix cymu
0aiB MpUUMAEThCS PIMICHHS MPO AOLUIBHICTh MmyOikamii, Mpo HEOOXiTHICTH JOOMpAIfOBAHHS
pyKomucy, abo Mpo HENOIUTBHICTh MyOTiKaIlii.

Pernensist noBuHHA OyTH MiNKCaHa PELIEH3EHTOM 3 PO3IIN(POBKOIO MOCAAN, HAYKOBOTO CTYTICHS
1 BUYEHOIO 3BaHHI.

9. V Bumaaky BIIXWIEHHS CTaTTi BiJ myOJikamii pegakilisi Hampasise aBTOPOBI

MOTHBOBaHY BiJMOBY.
10. HasBHICTh MO3UTUBHOI pEIeH3ii HE € JOCTAaTHBhOK IMiJCTaBOIO JUIsl MyOiKarlii CTarTi.
OcraTouHe pilIeHHs Ipo AOUIIBHICTh MyOIiKaIlii yXBaTIOETHCS BUSHOIO PaIolo AKaeMii.

11. Opurinanu peuensiii 30epiraloTbcs B peakiiii HayKoBoro xypHany «BicHuk JloHeupkoi

akajieMii aBTOMOOLITEHOTO TPAHCIIOPTY».

Bicunk /loHenbKoi akajgeMii ABTOMOOLILHOTO TPAHCIOPTY
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