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BBepgeHue

COopHUK BKJIIOYAET Hay4yHble cTaTb ydyacTHUKOB II Bcepoccuiickoit
MYJIbTUA3BIYHON HAYyYHO-ITPAKTUUYECKON KOH(DEPEHIIMU C MEXKTyHAPOHBIM
ydyacTueM «Jlorucruka B coBpeMeHHOM Mupe. [Ipo0iiemMbl 1 pereHus», npo-
xoausiiel B ®I'bOY BO «Cubupckuii rocy1apCTBEHHBI YHUBEPCUTET ITY-
te coobmenus» (CI'YIIC) 18 masg 2022 r. B aToM rogy meponpusitue, op-
raHU30BaHHOE COBMECTHO Kadeapamu «CHCTEeMHBIA aHAIU3 U YIIPABIICHUE
npoekTaMu» U « MHOCTpaHHBIE S3BIKK», ObUIO MOCBsIIEHO 90-l1eTHEMY F00H-
nero CI'VIIC.

[enpro mpoBeneHus: KOH(EPEHIIMH SBUJIACH anpoOarus 00y4aromiu-
MUCS BCEX CTYMEHEH BBICIIEro 00pa30BaHUsl pe3yJIbTATOB HAyUHBIX UCCIIe-
JIOBAaHUU MO BOMIPOCAM JIOTUCTUKU, MHPOPMAIIMOHHBIX TEXHOJIOTUM, TpaHC-
MOpTa U CMEXKHBIX OTpaAcieil 5KOHOMUKHU B yCIOBUSIX IIU(POBBIX TpaHCchOp-
Maluii 5KOHOMHUKHU U OOLIECTBA.

CerosHsi Mbl SIBJISIEMCS CBUJIETEIISIMA YHUKAJIbHBIX MEPEMEH, CBSI3aH-
HBIX C TJIOOAIbHBIMU MTPe00pa30BaHUSIMH MPAKTUYECKU BCeX cep YenoBe-
YECKOM JIeSITENIbHOCTH B COOTBETCTBUU C MPUHIUIIOM HUHTEJUICKTYalIbHOMN
MOOUIBLHOCTU. IMEHHO JIOTUCTHKA B CAMOM IIIMPOKOM 3HAYEHHUH CII0OBa pac-
CMAaTpPUBAETCS KJIIOUYEBHIM (PeHOMEHOM IU(POBOM IKOHOMUKHU. [[aHHBIN
(bakT oTpaxkaroT HaNpaBJIeHUs PadOThHl KOHPEPEHIIUH, CBSI3aHHBIE C COBpE-
MEHHBIM COCTOSSHUEM U MEPCHEKTUBAMU PA3BUTHS JIOTUCTUUYECKUX CUCTEM
B r100QJIbHON AKOHOMUKE, HH()OPMAIIMOHHBIMU TEXHOJIOTUSIMU, MOJICTISIMU
¥ METOJIAMU HA TPAHCIIOPTE U B CMEXKHBIX OTPACIIAX S3KOHOMHUKH, JTIOTUCTH-
YECKMMU TEXHOJIOTUSIMH B YIIPABJIECHUH MMPOU3BOACTBOM, TPAHCIIOPTHO-JIO-
TUCTUYECKUM 00€CTIEUEHHEM MPOMBIIICHHBIX KOMIUIEKCOB, YIPaBICHUEM
TPAHCIIOPTHO-CKIIAJICKON JIEATEIIbHOCTBIO, IEAArOTHUYECKON JIOTUCTUKON U
YIPaBICHUEM KaJIpaMHU.

O6o03HaYeHHbIE B HAYYHOU ITporpaMMe HarpaBJICHUs MTPUBJIEKINA BHU-
MaHHE€ MHOTMX MOJIOJBIX YYEHBIX U3 pa3HbIX ropoaoB Poccuu, /JoHenkoi
Hapoanoit Pecriyonuku, benapycu m Kazaxcrana, KoTopble TpeCTaBIIIH
pe3yJIbTaThl CBOMX HMCCIEAOBAaHUN HA PYCCKOM, aHTJIMMCKOM, HEMELIKOM U
(dpaHIy3CKOM SI3bIKaX.

[IpencraBieHHble MaTepUaibl MOTYT OBITh MOJIE3HBI ISl CTYJIEHTOB,
MAaruCTpPaHTOB, ACIIUPAHTOB U MPENOAABATEIICH, & TAKKE UCIIOJIb30BATHCA B
Ka4eCTBE MPUMEPOB peaU3ali MEKIUCIUIUIMHAPHBIX HAYYHO-UCCIIEIO-
BATEIBCKUX MPOCKTOB.



V]IK 656.7.025

UHdopmaLMOHHbIEe TEXHONOMMU,
NnpuMeHsieMble Npu o6CNyXXMBaHUU TpaHCcepHbIX NaccaXnpos
B y3JI0BOM asponopTe

A. A. Angpeposa

Cankr-IlerepOyprckuii rocyjapcTBEHHbIN YHUBEPCUTET
TPaKJaHCKOW aBUALINH,

ya. [Tunoros 1.38, r. Cankt-IletepOypr, 196210, Poccus

AHHoTauus. Llenb ctaTbn — OCyLLEeCTBUTb KOMMMEKCHOE UCCredoBaHNe TEXHO-
noruvm obcnyxnuBaHmst TpaHcdepPHbIX NaccaxnpoB B asponopTy [ynkoso. [NpounsseaeH
aHanus opraHusaumm aMpekumm no naccaxmpcknm nepeBoskam, paccMoTpeTb ee 3a-
Aaum n yHkumn. PaccMoTpeHbl TEXHONOrMYyeckme npoLuecchbl, CBA3aHHbIe C TpaHC-
drepHbIMK Naccaxmpamu B asponopTy [NynkoBo. BbisiBNeHbl HEKOTOPbIe He4OCTaTKu,
KOTOpble MeLLaloT adponopTy Ka4eCTBEHHO 06CNyXMBaTb TpaHCEpPHbIX NacCaXXMpoBs
N chopMynMpoBaHbl pekoMeHAaLUnN Mo COBEPLLUEHCTBOBAHMIO KadecTBa 0bcnyxuea-
HUS TpaHcdEePHbIX NaccaxunpoB. Minonb3oBaH MeTO4 aHanu3a TexHonormm obcnyxu-
BaHWS TpaHCdepHbIX naccaxxmpos B aaponopTy [NynkoBo. PedynbTaThbl: NpeanoXeHbl
pekoMeHZauun no yCTpaHeHUo HeAOCTaTKOB NpU 06CNy>XMBaHUN TpaHCAEPHbIX nac-
CaXxunpoB B asponopTy. [pakTnyeckas 3Ha4YMMOCTb UCCNefoBaHNS: NpeacTaBneHbl He-
KOTOpble MyTU COBEPLUEHCTBOBAHUSA OOCMY>XMBAHWSA TpaHCEPHbIX MacCaXXupos B
asponopTy lynkoso.

KitoueBble ci10Ba: nepegoska, mpancgepHvie naccaxcupul, a3ponopm, 0o-
CyoHCUBanUe, CmvlKosKd.

Information technologies used in the service of transfer
passengers at the hub airport

A. A. Alferova

Saint Petersburg State University of Civil Aviation, 38 Pilotov str.,

Saint Petersburg, 196210, Russia

Abstract. This article examines the problem of servicing transfer passengers at

the airport terminal. This problem has arisen due to the fact that the volume of air

transportation is growing, including transfer transportation, in this regard, it is

necessary to provide all the necessary conditions for providing passengers with high-

quality services. To do this, a study was conducted on the technology of transfer

passenger service, the regulatory framework that regulates passenger air

transportation, and the organization of passenger transportation services was

analyzed.

Keywords: passenger, airport, service, transportation, transfer, docking.

['opon CankTt-IleTepOypr — caMblii KpyIHBINA TPAHCTIOPTHBIN y3el Poc-

cutickoit denepaiuu Oarogapsi CRBOEMY yJIauHOMY T'€OMOJIUTHYECKOMY T10-
J0€eHUI0. Yepes Hero OCyIeCTBIIAIOTCS MEXIYHAaPOIHbIEC TACCAKUPCKUE U
rpy30BbI€ IEPEBO3KHU BCeMH BuJaMu TpaHcnopta. Ha tepputopun CaHKT-
[lerepOypra ectb Bce BUJIbI TPAHCIIOPTA, Y KOTOPBIX €CTh CBOS MH(PpACTPYK-
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Typa, a UMEHHO: >KEJIE3HbIE JIOPOTH, aBTOMOOMIBHBIE JOPOTH, PEYHOU U
MOPCKOH MOPTHI, a3pONOPT, HEPTEPOBOABI U Ta30MPOBOILI. Takxke sBIIs-
ercs nmuaepom Cepepo-3ananga Poccun 1o maccaXXnpcKuM U Ipy30BbIM I1e-
pPEBO3KaM aBTOMOOWJILHBIM, BO3AYIUIHBIM, KE€JIE€3HOIOPOKHBIM, BOJIHBIM U
MOPCKHM BHJIAMH TPAHCIIOPTA.

Cankr-IleTepOypr urpaer CymecTBeHHYIO pOJib BO3IYIIHBIX TIEPEBO3-
Kax, SIBISSICH OOJIBIIMM XaOoM JIsl MacCaXUpoB U rpy3a. B HacTosumit Mo-
MEHT BO3AYIIHBIA TPAHCHOPT UTPAET OTPOMHYIO POJIb B TPAHCHOPTHOW CH-
cTteMe, Tak kak teppuropust Poccuiickoir denepanim orpoMHasi U B WHbIE
MeCTa MOKHO JJOOPAThCsl UCKITIOUUTEIBHO BO3YIIIHBIM BUIOM TPAHCIIOPTA.
J{nst TorOo, 4TOOBI KAYECTBO OOCTY>KMBAHUS MTACCAKUPOB HE MAIAJI0 B CBS3U
C OOJIBIIIMM YBEJIMYECHHEM MAaCCaXUPOMNOTKA, HEOOXOAUMO B OJvKaiiiiiee
BpEMSI COBEPIICHCTBOBATh TEXHOJIOTHYECKHUE TTPOLECCHI.

HazeMHoe 00ciy>XMBaHUE B a3pOINOPTE ABISETCS MPAKTUUYECKUA OJTHUM
Y3 BUJIOB JCATEIIBHOCTHA Ha BO3AYIIHOM TPAHCHOPTE, B OCYIIECTBICHUH KO-
TOPOT0 YYAaCTBYIOT CIIyXOBI a3pOIOpTa, CIY>KObl aBUAKOMITAHUN U aBTO-
HOMHBIE MOJIPATUUKU. Y CHEITHAS OpTraHU3alldsl HA3€MHOTO O0CTYKHUBaHUS
rapaHTUPyeT 0€30MACHOCTh MOJETOB, PETYJISIPHOCTh BHUIETOB BO3AYIIIHBIX
CYJIOB U O0ecCreYrBaeT MPOMYyCKHYIO CIOCOOHOCTH a’poropra. OpraHusa-
IIMOHHAs CTpyKTypa Jupeknun maccaxupckux nepeBoszok (III) mpen-
CTaBJIEHA Ha pucC. .

JHperTHa N0 NaccTEEPCEEM

[EPEE03KIM
Cyaxda maccawupCry Orgen Otoen
TepeB030K IOTIONHATETEHOT O 00y IeHHT
— OOC Ty EHE AaHIHT
MACCTEHPOE
Otoen pozEIcKEa
Daraxa Ipyrma mo
IN'pyrma mo UPTaHA3ANEH
om O0C Ty A HE AHHIO JOHOMHHTENEHOTO
(=i
MACCITEHPOE B OH3HeC- OOC Ty KHE AHHA
HHQOP 2AMAX
Oroen
EOMMEpHIecKOTO
| O0C Ty EHE AHIHT
MACCTEHPOE

Puc. 1. Opranuzaunonnas crpykrypa JAI111



['maBHbI€ 3a/1auu, nocrasiennwie nepexn AIIT:

1. OGecnieunBaTh UCTIOJIHEHUE TEXHOJIOTHYECKOTO MpoIiecca 00CTyKu-
BaHMS MTACCAXXUPOB M opopMIIeHHUS UX Oaraxa B aspomnopty [lynkoBo.

2. ObecneunBaTh 00CITY)KMBaHNUE PEHUCOB BCEX CYIIECTBYIOIIMX aBHA-
KOMIIAaHWM HAa OCHOBAHUU MPABUJ U YCIOBHM aBHAaKOMIIAHUM, a TaKXKe Tpe-
ooBanuit UKAO u UATA.

3. Opranu3oBbIBaTh U 00€CTIEYMBATH OOCITYKMBAHHUE TTACCAKUPOB TIPU
HEpEryJISIPHBIX TOJIeTaX.

4. OcymiecTBISITh HEOOXOAUMBIE PA0OTHI M CO3/1aBaTh YCIIOBHS IS
pa3paboTku xaba Ha 06a3e asponopta IlynkoBo.

5. OOecneunBaTh BBICOKUM YPOBEHb OOCITY>XMBAHUSI MACCAXKUPOB C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH, MACCaXXKUPOB B OHM3HEC-CAJIOHAX, KOM-
HaTe MaTepu U peOeHKa, Jieeraluu.

6. IIpoBoauTH TMEpBUYHOE, MEPUOJUUYECKOE U TEKyllee mnpodeccuo-
HaJbHOE O0y4YEHHE MepCoHaa.

7. O0ecnieunBaTh BHINIOJHEHHE TPEOOBAHUM MO0 O€30MTACHOCTH MOJIETOB,
PEKUMHO-OXPaHHbBIX MeporpuaTuil, [I[paBun BHyTpeHHEro TPyI0BOTO pac-
nopsiika U TpeOOBaHUI JOKYMEHTAIlUU CUCTEMbl MEHE/[)KMEHTA KauyecTBa
[3].

Oyukuuun 11T B COOTBETCTBHH C BO3JIOKEHHBIMU 3aJa4aMU:

1. Opranuzanus U IpeAoCTaBIEHUE CePBHCA BBICOKOTO KauecTBa mac-
CakupaM B adpOIOPTY, OMUPAsCh Ha TPEOOBAHUSIX HOPMATHUBHBIX U PYKOBO-
JSIIAX JOKYMEHTOB M MPUACPKUBASACH JTOTOBOpPAaM O HA3€MHOM OOCITY»KH-
BaHHUU C aBHANIEPEBO3YMKAMHU.

2. BeinogneHne oOpabOTKHM M XpaHEHHUs 3aCJIaHHOTO, JOCJIAHHOTO,
HEBOCTPEeOOBAaHHOT'O U HEOIIO3HAHHOTO Oaraxa.

3. CHa0xeHue CBOEBPEMEHHOTO HH(POPMAIMOHHOTO OOCTY>KHMBAaHUS
MacCAXKUPOB, KJIMEHTOB U aOOHEHTOB call-ieHnTpa.

4. Opranuzanus U odecrnedeHrue o0CITyKMBaHUS MaCCaXUPOB C Orpa-
HUYEHHBIMH BO3MOXXHOCTSIMHM, HECOINPOBOXKIAEMBIX JI€TEH, JeJieraiuu,
OOJIBHBIX TTACCAKHUPOB M MHBIX MACCAKUPOB, KOTOPHIE OTHOCSATCS K OTAECIb-
HBIM KaT€TOpPUSIM MaCCaKUPOB.

5. O0ecnieueHue peryysipHOCTH 3asiBJICHHBIX PEHCOB, a TaKXKe Mpey-
MpEeXACHNUE U IPUHSITUE MEP JIJIs1 YCTPAHEHHUS 3a]IEPIKEK PEICOoB.

6. Opranuzanus 1 ooecredeHrne moAroTOBKM HE0OXO0IUMOM MOJIETHOM
JTIOKYMEHTAIIUH.

7. Ilpu cayduBIIUXCS 3a/IeP’KKax percoB odbecriedeHrne 00CTyKUBaHUS
MaCCaXKUPOB.
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8. OcylleCTBIICHUE B3aUMOJICHUCTBUA C MIPEICTABUTEISIMA aBUAKOMIIA-
HUMN, KaCaroIIerocs: 00CIy>KUBaHUS MAaCCaKUPOB B COOTBETCTBUU C JIOTOBO-
POM 0 HA3eMHOM OOCITY>KUBaHUHU.

9. Opranuzanus 1 nmpeocTaBiieHne MpodeccuoHaaIbHON MOATOTOBKH U
MeperoAroTOBKU IMEePCOHAIIA.

10. Opranuzanust U obecreueHrue 00Cay>KMBaHUS MacCaXUPOB, KOTO-
phIe CIEAYIOT TpaHC(PEPHBIMU pEHCaMH.

OpHoM 13 BUJIOB aBUAITMOHHOM MEPEBO3KH SIBJISIETCSI TpaHChepHas 1e-
peBo3Ka. TO TaKOW THUI MEPEBO3KH, KOT/a MacCaXUpP JETUT U3 IYHKTA OT-
MpaBJICHUS B TyHKT HA3HAUYECHUS C TPOMEXKYTOUHOM MOCAIKOM, KOTOpas co-
ctaBisgeT He Oosiee 24 4. [IyHKT nepecaaku — 3TO MyHKT TpaHcdepa, a cama
nepecajika Ha3bIBaeTCsl CTHIKOBKOIA.

C 2015 r. B asponiopty IlysnikoBO He BeJIeTCS CTaTUCTHKA O TpaHchep-
HBIM TI€PEBO3KaM, TO3TOMY JIaHHBIE MO TPAHCHEPHBIM MacCAKUpPaAM TPeE-
CTaBJICHBI 110 aBUakoMIanuu «Poccus» 3a 2018-2021 rr. (puc. 2).

267 266 280 219
241010

140 100
I 2018 ®=2019 =2020 m2021

Puc. 2. KonmndecTBo TpaHCHEPHBIX MACCAKUPOB B aBUAKOMITAaHUU «Poccusi»
(20182021 rr.), gemn.

3a 2018 r. aBuakomnanus nepesesna 267 266 TpaHcpepHBIX Macca)u-
poB, 322019 r. — 280 219 Tpanchepubix naccaxxupon, B 2020 r. KOIUIECTBO
TpaHC(EpHBIX MAaCCAKUPOB CHUBHWIIOCH B J[Ba pa3a H3-3a MaHIEMUNUHBIX
orpannueHuil u paBeH okoiio 140 100, B 2021 r. konnuecTBO TpaHCHEPHBIX
MaCCaXKMPOB BHIILJIO MMOYTH HA TOT k€ YPOBEHb, uTO U 2019 r. u npumepHO
paBeH 241 010. [nst Toro, 4ToObl MpaBUIBLHO OOCITYKHBATh TpaHCHEPHBIE
NEePEBO3KH HEOOXOIMMO U3YUUTh MPABOBLIE OCHOBHI MEPEBO3KHU TpaHCPeEp-
HBIX aCCaXUpPOB.

CB00OJIbI BO3JyIIHOTO MPOCTPAHCTBA — OIpPEJICTICHHbIC MNpaBUjia B
rpakIaHCKOW aBUAIIMK, KOTOPBIE Tal0T KOMMEpPUYECKHUE MpaBa, MpeICTaBIsi-
IOIIHUECS] OMPEACTICHHBIM TOCYJapCTBOM HWHOCTPAHHBIM aBUAKOMIIAHUSIM
JUIsl TOTO, YTOOBI pealin30BaTh KOMMEPYECKYIO JEATEIBbHOCTh HaJl CBOEH
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TeppuTOpHel (BXOXKIEHUE B BO3YIIHOE MPOCTPAHCTBO U OCYIIIECTBICHHE
TTOCAJIKH).

KpaTKaﬂ XApaKTCPpUCTHUKA ACBATH CBO6OI[ BO3/JyXa IIOKada3aHa Ha pUC. 3.

/;‘W\
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e
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Tocyozporen -
o

4_TIpHed H2 G0pT
~

Tocymzporea -
MENEE0IYHIA

Tocyozporea A
S *
E

5_TIepe®R033H E TRSTRS
TOCY J2PCTED HI HETO

/_\;&:_' -
IoCy D2pCTED A
o

§. TIepeE0 3 Y2023 MOCY I2DCTED

Mgl 39HIE
N - //\/—\ - ‘r

Tocyozporea

x e

7. Tl=psE033d HI ETOPOTD
TOCYIZPCTER E TPETES DOy RapCTEDS

B2 m//h\
s B
B Il=peE0ooo MOy OEVLLE Iy HIT2MH
HHOCTP2HHOTD TO-Cy LEpCTER

j/!_‘?h e e
TocvozpcTen E —TRE

I=peEDZYHED | ‘_.!lL |

9 TIepeE0DH TONED E HHD COQ2HHD M
TOCy OApCTES
- '."-._‘_\-“' -
ey T
Tocyozporea : :

MBI NHIR | A |

Puc. 3. JleBats cBOOO BO3AyXa

llepsas: noner 0e3 Mocaiku HA TEPPUTOPUU MHOCTPAHHOIO ToCyap-
CTBA.
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Bmopas: MHOCTpaHHOMY NEPEBO3YMKY pa3pelIacTcs OCYILECTBISAThH
MOCaJIKy Ha CBOEU TEPPUTOPUU B HEKOMMEPUECKHUX LENSX (715 103aIpaBKU
WM TIPOYEro 00CITyKUBAHUS).

Tpempws: pazpemiaeT AOCTABISTH ACCAXKUPOB, Oarax, rpy3 U MOYTy Ha
TEPPUTOPHIO HUHOCTPAHHOTO TOCYIapCTBA.

Yemeepmas: naet mpaBo JOCTaBIATh MacCaXUPOB, Oarax, rpy3 H mo-
YTy U3 MHOCTPAHHOI'O FOCYJIapCTBA HA CBOIO TEPPUTOPHUIO.

Ilamas: paspemiaeT OCYIIECTBIATh MEPEBO3KY MACCAXKHUPOB, Oaraxa,
MOYTHl U TPY30B 3a IJIATY U3 OJIHOTO MHOCTPAHHOI'O TOCYJIapCTBO B MHOE
WHOCTPAHHOE TOCYJIapCTBO B TOM Cily4yae, KOTJa IOJIET BBHIMIOJIHSETCS B
CBOIO CTPaHy WJIM U3 CBOEH CTpaHbI.

lllecmas: naet mpaBo K NEPEBO3KE MACCAKUPOB, OArax, rpy3 U MOUTY
U3 OJHOTO MHOCTPAHHOI'O TOCYJIapCTBa B MHYIO CTPaHy C OCTAaHOBKOW Ha
CBOEU TEPPUTOPHH.

CedbMmas: pa3peliaeT NIePeBO3Ky MaccaXxupoB, Oaraxa, rpys3a U MOYTHI
MEXK]y IBYMsI MHOCTPAHHBIMU CTpaHaMU 0€3 MoJIeTa Ha TEPPUTOPHUIO CBOEH
CTpaHblI.

Bocvmas: pazpemiaeT oCymecTBIATh IEPEBO3KY MACCAKUPOB, Oaraxa,
rpy3a ¥ MOYTHl MEXAY HECKOJIBKUMH a3pONOpTaMU BHYTPHU OJHOTO U TOTO
K€ MHOCTPAHHOIO TOCYJIapCTBa, HO 3aTE€M BBIMIOJHUTH ITOJIET B CBOIO
CTpaHy.

Jlessamas: pa3peliaer OCylIeCTBIATh MEPEBO3KY MACCAKUPOB, Oaraxa,
rpy3a ¥ MOYTHl MEXAY HECKOIBKUMH a3pONOpPTaMU BHYTPHU OJHOTO U TOTO
K€ MHOCTPAHHOI'0 rOCy/1apcTBa 0e3 MmoJjeTa B CBOIO CTpaHy [4].

C 1 suBapsa 2020 r. asponiopt I1lynkoBO Hayas BBINOJHATH CBOIO €S-
TEJIBHOCTh MO CEAbMOI cBOOOMIE Bo3ayxa. OHA JaeT MPUOPUTET IJIsi UHO-
CTpaHHBIX aBUaKoMMaHuM, koTopskle JetaloT B CankT-IleTepOypre. biaro-
Japsi ’TOMyY, y MacCaKupoB OyIeT MPUCYTCTBOBATH BBIOOP Cpe/iv aBUariepe-
BO3YMKOB, HAIIPABJICHUH MEPEBO30K U MOJIETOB 10 JyYIIE€H CTOUMOCTH.

Tpanchepnbie maccaxupsbl, CIEAYIOIUME Yepe3 a’dpornopT, AETATCS Ha
TpH MOTOKA:

1. TpancdepHbie accakupbl, KOTOPbIE UMEIOT KOPOTKYK0 OCTAaHOBKY
(menee 3 u).

2. TpancdepHble maccaxxupbl, TPUOBIBIINE C JJIUTEIBHON OCTaHOBKOMN
(6onee 24 4) — cTom-oBep.

3. TpaHcdepHbie Taccakupsbl, CAEAYIOUUE 0€3 BU3.



[Ipu ocyiiecTBIEHUHN NEPEBO3KU TPAHCPEPHBIX MACCAKUPOB TPOUCKO-
JUT CKBO3HAs perucTpanus naccaxxupoB. CKBO3Hasi perucTpaius — 3T0 pe-
THCTpallMsl MaccaXupa B a’pOINOPTy BbUIETa HAa OCTAJIbHBIE PEHCHI uepes
IMYHKTHI CTBIKOBKHM MO BCEMY MAapLIpPYTy 10 MyHKTa Ha3HadyeHus. [1o BO3-
MO>XHOCTH BBIJIAIOTCS TIOCAI0YHBIE TAJIOHBI HA BCE MYHKTHI TpaHcdepa.

[Ipu CKBO3HOM perucTpaiiy yMeHbIIaeTCsi BpeMs 00CTyKUBaHUs Tac-
CaXHUPOB B IMYHKTaX CTHIKOBKHU, B CJEACTBUU TOTO, YTO 3apETUCTPUPOBAH-
HBIE MACCAXXUPHI J0 MYHKTA HA3HAYEHUS Cpa3y MPOXOIT B 30HY MOCAIKH.

JI71st TOro 4TOOBI OTCIAEAUTH TPAHCPEPHBIX MACCAKUPOB U UX Oaraxa
uCnoap3yroT Tenerpammy Passenger Transfer Message (PTM), kotopast co-
CTOUT U3 JAHHBIX O TpaHC(PEPHBIX MacCCAKHUPAX, UX Oaraxe, KOTOPHIE Clie-
IYIOT YEPE3 CTHIKOBOYHBIE PEUCHI B TeueHnH cyToK. PTM mnipenaercs cpazy
MOCJIE 3aBEPILICHUS] PETUCTPAIIMU TACCAKUPOB U 0POpMIICHUS Oaraxa Jaxe
B CIIy4asiX 3aJIepKKH peiica [J].

OOcnyxuBaHue TpaHC(EPHBIX MACCAKUPOB JICIUTHCS HA JIBA BUJA!

1. O6cnyxuBanue TpaHC(HEPHBIX MMACCAKUPOB B IMEPBOHAYAIBHOM
MyHKTE BbUIETa. ATEHT aBUAKOMIIAHUU WM a3pomnopTa MPU PETUCTPALUU
MacCaXXupa JOJHKEH YTOYHUTh Y HEro KakoW €ro MyHKT HazHaueHus. Eciau
IPOUCXOAUT 3aeprKKa MEPBOHAYATIBLHOIO peiica, KOTopas BO3MOXKHO IPH-
BEJIET K OTEPE CTHIKOBOYHOTO perica, HY>KHO HAaWTH JJI NacCca)Kupa HOBBIN
ONTUMAaJIbHBIA MApIIPYT U BHECTU 3TH U3MEHEHUS B OPOHUPOBAHUE JIJIS T1€-
peodopmiienns nepeBo3ku. [locie 3Toro areHT AOJKEH M3BECTUTH Macca-
Kupa 00 UBMEHEHHUSX U COOOIIUTH €My HOBOE BpeMs MPHUOBITHUS peiica B
NyHKT TpaHcdepa [2].

2. OOcnyxuBaHue TpaHC(hEPHBIX MACCAKUPOB B MYHKTE TpaHcdepa.
ATEHTBHI IOJKHBI BCTpEUYaTh MACCAXUPOB MPHU MPUIIETE C ITyHKTa OTIIpaBJie-
HUS, a TaKXKe HU3BECTUTh Maccakupa TJ/I€ pacrojiokeHa TpaHchepHas
ctoiika. Takxke B a3ponopTy HEOOXOJMMO HAJIMYUE CIEIUAIBHBIX YKa3aTe-
JIeH, T/Ie €CTh YEeTKOE yKa3aHue il MyTH ciefgoBaHus. Eciu naccaxkupa He
3aperuCTPUPOBAIM B MYHKTE OTHPABIICHUS JJIA MMyHKTa TpaHcdepa, TO ero
PETUCTPUPYIOT HA CIEIMAIbHO OOOPYJAOBAaHHBIX CTOMKAX B TPAH3UTHOMU
30He. Ecnu npousonuia noreps CTHIKOBKH, TO aBUAKOMIAHUS 00s3aHA OT-
MPABUTh NACCAKUPA OJIMKANUIIIUM PEcoM.

[enu s3ppekTuBHOrO 00CITYyKUBaHUSI TPAHCPEPHBIX MACCAKUPOB:

1) obecnieueHre Ka4€CTBEHHOTO OOCTYKUBaHUS;

2) ynpouieHue npoueyp Ha3eMHOTO 0OCTYKUBaHUS;

3) ocyliiecTBIIeHHE MUHUMAJILHOTO CTHIKOBOYHOTO BPEMEHHU.
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MuHUMaNbHBIM CTHIKOBOYHBIM BPEMEHEM SIBJISIETCSI BPEMs, KOTOPOE
HEO0OXOAMMO MACCAKUPY AJIs pETUCTpauU U 0popMIIeHHs Oaraxa, KoTopoe
OTCUMTBHIBAETCA C MOMEHTA MpuJieTa B MyHKT TpaHcdepa A0 OTIpaBICHUS
CTBIKOBOYHOTO peiica.

MuHMMaIbHOE CTBIKOBOYHOE BPEMS ONPEAEISIETCA KaKIbIM aypPOIop-
TOM, KOTOPO€ OTPa’KaeTCsa B aBTOMAaTU3UPOBAHHON CUCTEME OPOHUPOBAHMUSI.
B asponopry IlynkoBo Ha mapuipytax BBJI (BHyTpeHHHE BO3AYIIIHbBIC JIH-
uun)-BBJI, BBJI-MBJI (MexxayHapoansie Bo3ayuiHblie guann), MBJI-BBJI
u MBJI-MBJI, koTopoe coctapysier 60 MUH Ha BCEX MapIIPyTaXx.

Hamu ObUT IpOBEJIEH 3KCIIEPUMEHT, KOTOPBIN MPOBOJUICS JIS TOTO,
YTOOBI BBISIBUTH OTKJIOHEHUS OT IJIAHA BBITIOJIHEHHUS TEXHOJIOTUUECKUX MPO-
LIECCOB M0 00CITYKMBAHUIO NTACCAKUPOB, CIAEAYIOIINX TpaHC(HEPHBIM Mapll-
pyToMm. B skcniepuMeHTe 3amMepbl BpEMEHHU MPOXOXKICHUS TpaHCPEPHBIMU
NacCaKUPAMU PA3HBIX 30H (32 UCKIIFOYEHUEM 30HBI BblJlaud Oaraxka) ocy-
HIECTBIISIOTCS MO MapuipyTy «rpancdep». UToOsl onpenenuts (pakTopsl,
BIIMSIIONIME Ha BBIMOJIHEHHWE TEXHOJOTMYECKUX IMPOIIECCOB, OBLUIA OIpPO-
HIEHBI COTPYAHUKHU a3PONIOPTa, KOTOPBIE HA3BAJIM TE ONEPALINH, HA KOTOPBIX
Yalie BCEro CIy4yaroTcs cOOWHbIE CUTyalluu. B sSKCriepuMeHTe y4acTBYIOT
JIBa MapuIpyTa naccaxxupos 1o myTu «rpancdep»: BBJI-BBJI u BBJI-MBJI.

[Tocne Toro, Kak SKCIEPUMEHT 3aBEPIIUIICA, ObLIa OMpeiesIeHa YacToTa
BBISIBJICHHBIX (DAKTOPOB, IPUBOASIINE K YBETUUCHUIO BPEMEHU 00CTYKHUBa-
HUS TpaHC(EPHBIX MACCAXUPOB, IAe GAKTUUECKOE BPEMS MPEBBIIIANIO0 HOP-
MatuBHOE BpemeHs. Ha mapmpyre BBJI-BBJI Takumu ¢pakTopamu SBUIUCH:
OTCYTCTBHE areHTa Ha CTOWKE PETUCTpAllMH, TOBTOPHAs MPOBEPKA BEILIEH
U3-3a HEMPaBUJIbHON YKIIAJIKM B MHTPOCKOI, BEPOSITHBIA JOCMOTP OOYBH.
Ha mapupyre BBJI-MBJI — 310 HEIOCTATOK WJIM OTCYTCTBUE HA MECTE CO-
TPYJHHUKA MACIIOPTHOTO KOHTPOJIS, OOJIBIIOE CKOIJIEHUE MACCaKUpOB, KO-
TOPOE CO3JAET OYEPENH Ha MACIIOPTHOM KOHTPOJIE, JJIMTENbHAs MMPOBEPKa
IIaCCAKUPA, IIOBTOPHOE CKAHUPOBAHUE ITOCATOYHOTO TaJOHA.

B nmpouecce n3ydeHns BCErO TEXHOJOTHYECKOTO MPOLEcca, IPOUCXO-
JSIIEr0 MPU OOCTY>KMBAaHUM TPAaHCPEPHBIX MACCAKUPOB, ObLIU OOHApY-
YKEHBI HEJIOCTATKU B paboTte a’pomnopta [IyakoBo U mpeyioKeHbl peKOMEH-
JALNU 110 UX YCTPAHEHUIO:

1) HaBUTranMOHHbBIE 3HAKU B a’3ponopTy llynkoBo cienaHbl B €IUHOM
CTWJIC, HO, K COXAJICHUIO, COTPYJIHUKH, OTBETCTBEHHBIC 33 MOIINCPKAHUE
yKaszaresied B HaJJIekKalleM KadyecTBe, HE CIIEIAT 3a TEM, YTO MOKET Iepe-
ropeThb ()OH, KOTOPHIH MOJCBEUYMBAET HAMUCH. Takke B HEKOTOPBIX MECTaX
HAJIACU HAa YKa3aTelsX MOYTH HEUYUTAEMBIE, TaK KaK OHU MAJIEHBKOIO
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mpudTa U OpaHKEBBIN 1BET CIUBAETCS C TEMHBIMHU IIB€TaMU ()OHA U TIO-
TOJIKA;

2) npoOJyieMbl, BO3HUKAIOIIME Ha CTOMKax TpaHcdepa. Aspornopry
HEOOXOAMMO TMOMPOCUTh BCEX ABUAKOMIIAHWI 3a0JIarOBPEMEHHO MPHUCHI-
JaTh Ha CTOMKHU TpaHcdepa CIHUCKU TpaHCHEPHBIX MACCAXKUPOB C IEIbIO
pacyeTa KOJIM4YeCTBO HEOOXOAMMBIX areHTOB. Takke aBUaKOMITaHUM O1aro-
napsi 5ToMy OyAyT MEHBIIE TePATh BPEMEHHM Ha CTHIKOBKH, TaK Kak Iacca-
KUPBI MOTYT OBICTPO OOPMUTHCA U UATH b€ TPOXOAUTH MPEATIONET-
Hble (OPMATIBHOCTH;

3) MOCTOSAHHOE OTCYTCTBHE areHTa Ha cToiike TpaHcdepa nmo BBIL
bbu10 OBI panoHAIBHO 00BEAUHUTL CTOMKU TpaHchepa mo MBJI u BBJIL.
Tak kak M3-3a OTCYTCTBHS areHTa Ha percax mo BBJI, maccaxupy mpuxo-
JIUATCS TPATUTh BpeMs Ha TO, 4TOOBI MATH K CToike TpaHchepa mo MBJI,
YTOOBI TAM €T0 3apPETUCTPUPOBAIIH;

4) OTCYTCTBHE COTPYITHUKA TACTIOPTHOTIO KOHTPOJISl HA pab0YeM MeCTe.
Pemienue y janHOM Tpo0JieMbl TAKOBO, YTO HEOOXOAMMO 3aKPEIUIATH TOCTO-
SIHHBIX COTPY/IHHKOB MACIOPTHOTO KOHTPOJI TpaHC(HEPHBIX MacCCaKUPOB.
[IpuHsITHE JAHHOTO MPEJIOKEHUS MPUBEAET K YMEHBIICHUIO CTHIKOBOY-
HOTO BPEMEHH MACCaXKUPOB, a TAK)KE TTOMOKET COKPATUTh MU N30aBUTHCA
OT OOJIBIIIOTO CKOIUIEHUSI Ha MACTIOPTHOM KOHTPOJIE;

5) noBTOpHOE CKaHMpPOBaHME Oaraxka W Bellled B ammapare. s Toro,
4TOOBI YCTPaHUTH 3Ty MpoOieMy, HEOOXOIUMO YCTAaHOBUTH 0oJiee HOBOE
obopynoBanue — peHtreHoBckas ycraHoBka HI-SCAN 6040aTiX, kotopas
IIPEOCTABIIIET BO3MOXKHOCTh COTPYAHMKAM JIOCMOTpa BUIETh Oarax u
JIMYHbBIE BEIIU MAacCAKUPa B JBYX MOJPOOHBIX N300pAKEHUSIX;

6) MOBTOPHBIN JOCMOTp Oaraxka B myHKTe Tpancdepa. OT paOOTHUKOB
a’poIopTa 3Ta TEXHOJOTHYECKas onepanuns He 3aBucuT. Ha cHsTHE moBTOD-
HOT'O JOCMOTpPa MOTYT TOJbKO MOBIUATH UCHIOJHUTEIBHBIE OPraHbl BIACTH
Poccuiickon denepanuu.

Takxxe MOXKHO CJIeJaTh Pl MPUBUIIETUN, KOTOPBIE MPUBJIEKAIN ObI UX
B a3pOIOPT:

1) 6ecnimaTHOE XpaHeHUe TpaHcPepHOro Oaraxka B TeueHue 24 u;

2) opopmiieHHe caiita 00Jiee KOHKPETHO, @ UMEHHO 0oJiee oApOOHO
OMMUCAaTh TEXHOJIOTHUIO OOCITYKUBAHUSI NMACCAXKUPOB HA PA3HBIX MapIIPyTax
(BBJI-BBJI, BBJI-MBJI, MBJI-MBJI, MBJI-BBJI);

3) Ha KaXJA0M CTOWKE PETHCTPAIlMU U 1O MYTHU K TPaHCPEPHBIM CTOM-
KaM pa3MecTUTh OYKJIETHI ¢ HH(popMalneit o TpaHchEepHBIX MEPEBO3KaX.
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JlaHHBIE peKOMEHIalIi MOTYT AaTh BO3MOKHOCTD JJIsl YBEJTUUEHUSI KO-
JMYeCcTBa TPaHC(EPHBIX MACCAKUPOB, COXPAHUT 00HEM UMEIOIITUXCS TPAHC-
(depHBIX MACCAXKUPOB, YTO MOBBICUT MACCAXKUPOIOTOK M KauyeCTBO MPEO-
CTaBJIECHHBIX YCIYT JJIsl OOCITYKUBAaHUS TpaHC(HEPHBIX MACCaXKUPOB B a3po-
MOPTY, a TaKXKe JAl0T BO3MOXKHOCTBH YCIICIIHO Pa3BUBATHLCS a’pOINOPTY U
CTAaHOBUTBHCA BO3AYIIHBIM Y3JI0M — XaOOM.
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CueHapuu ncnonb3oBaHNUA GU3HEC-apXUTEKTYPbl B KOMMAHUAX

M. A. Aumonos, H. C. IIpanuunurxos, B. U. Muxaunoe

CuOUpPCKUU TOCYIapCTBEHHBIH YHUBEPCUTET ITyTEH COOOIICHUS

Poccurickas ®enepanus, 630049 r. HoBocubupck, yiu. ycu Koanpuyk, 191

AHHOTaumsA. B ctaTbe paccMmaTpmBaeTcs NOHATME «BU3HEC-apXUTEKTYpa KOM-
naHumy». NMpnBoOAMTCH ONMCaHUe LWeCTu CueHapueB NpUMeHeHns BUsHec-apXmTeKkTypbl
B KOMnaHusx. OnpegenseTcsd, Kakne KoMmnaHum 3aHuMaroTcst paspaboTkon 6usHec-mo-
aenen. Ha npumepe komnanmm OAO PXKI nokasbiBaeTcs, Kak ncnonb3yetca GusHec-
apxutekTtypa B Poccun. Ha npumepe komnanumn Ubisoft gemoHcTpupyetca, kak 6mus-
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Hec-apXUTEeKTypa NOMOraeT OCYLLEeCTBUTb BEPHYIO PECTPYKTYpU3aL Mo BHYTPU KOMMa-
HUN.

KiroueBble c10Ba: OusHec-apxumekmypda, KOMRAHUSL, OPeaHu3ayusi, noo-
pazoeneHue, 0esimeibHOCMb.

Scenarios of using business architecture in companies
M. A. Antonov, 1. S. Pryanichnikov, V. I Mikhailov

Siberian Transport University, 191, Dusi Koval'chuk Str., Novosibirsk,
630049, Russian Federation

Abstract. The article considers a company’s business architecture concept. Six
scenarios of using business architecture in companies are described. It is determined
which companies are engaged in the development of business models. An example of
the Russian Railways company shows how business architecture is used in Russia.
An example of the Ubisoft company demonstrates how business architecture helps to
make the right restructuring within companies.

Keywords: business architecture, company, organization, division, activity.

Less than 10 years have passed since the concept of «business
architecture» first appeared in the everyday life of IT specialists and
penetrated deeply into organizational management. Its advantages are
dynamism and variability to achieve strategic plans. That is why this topic
can be useful for business. In many companies, there comes a time when
changes are required. This may be an expansion of influence or crisis. To
implement structural changes, manager needs to know how company is
organized and works, for this purpose the architecture of business processes
1s designed. Business architecture is an enterprise plan, a framework that
provides an understanding of the structure and work of an organization. It is
used to achieve coordination of strategic goals, as well as tactical
requirements. The plan concerns the structure of enterprise in the field of its
management system and business processes. Thus, business architecture 1s
primarily focused on motivational, operational and analytical foundations
that link aspects of the enterprise together [1].

Business architecture tends to be focused on engagements within the
organization. Using the business architecture, it is possible to transform the
organization itself and its business functions; redesign and improve
processes; implement both individual and product-based solutions, as well
as change the technical infrastructure [2].

In modern conditions consulting companies distinguish the following
scenarios for the use of business architecture:

— investment analysis;

— organization structure;
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—modeling of business entities;

— generalized business model;

— new business;

— reorganization.

In investment analysis, organizations began to use business architecture
as a means of evaluating and comparing investment opportunities and
current expenses of the organization as a whole. Examples of investment
analysis concepts that can use business process modeling include:

— Comparison and comparison of certain investments between business
units based on coincident impacts on certain opportunities;

— Assessment of annual costs associated with the company's capabili-
ties;

— Determining funding priorities based on the organization's capabili-
ties.

Each organization has conflicting requirements and priorities, as well
as limited means to solve these problems. When contentious situations arise,
focusing on opportunities and their relationship to business strategies and
business units allows to get the information which need to reach a consensus
on investments [6].

The second scenario describes the structure of the organization, its
business processes. Based on their description, it is possible to determine the
requirements for the system being developed by the company. The business
modelling process is considered as work on a software development project
at the initial phase of the project.

In the third scenario, business processes are not considered, only
business entities are modelled. Modelling of business entities is considered
as work on a project to designed software at the initial phase of the project
and the requirements refinement phase.

In the fourth scenario, when developing a system for several
organizations, business simulations should be performed in order to identify
differences in the use of system in these organizations and create a
generalized business model. In the future, the system should be designed
based on a generalized business model.

The fifth scenario involves the creation of a new business. Since the
introduction of new types of activities in the organization also requires
business modelling. Business modelling will allow to formalize new
processes in the organization and determine the possibility of their
implementation. The results of business modelling work can also be used to
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determine the requirements for systems that support new business processes.
Business modelling in this case can be considered as a separate project.

In the sixth scenario, when reorganizing business processes in an
organization, it is necessary to conduct business modelling. Business
modelling in this case can be carried out in several stages. Existing business
processes can be described, as well as new processes [5]. In Russia, business
modelling 1s also used, for example, to improve the quality of services
provided, as well as to reorganize the core of management in the Russian
Railways company, business modelling methods are often used (Fig. 1).
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Fig. 1. Business architecture of the Russian Railways

For example, a scheme that describes the complete structure of a
company or its division down to each employee helps to achieve maximum
efficiency in management, since it allows you to carry out a complete
reorganization and get rid of unnecessary positions or, conversely, open any
new vacancies. To improve the quality of service, the Russian Railways
builds business schemes for the entire holding company in order to
determine in which specific areas the company is currently engaged, in
which directions it is possible and necessary to develop, as well as what
technologies it is necessary to master [3, 4].

16



Also, the business architecture may indicate shortcomings in the current
management of the organization. An example is the company Ubisoft, which
has both financial and reputational problems. Figure 2 shows the business
architecture of a Ubisoft division.

Ubisoft
Sofia
/ Ubisoft \
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/ Ubisoft 821501’[ \
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Montreuil
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\_ Ubisoft Ubisoft /.

\ Mumbai Annecy/

Fig. 2. Business architecture of Ubisoft divisions

The core of the company's management is the Ubisoft Montreuil
division, the top management of the company is located here and budgets
for all the projects being developed are distributed here. The leading division
responsible for the development of key products for the company is Ubisoft
Montreal. it is here that the leading developers and screenwriters meet. At
the third stage of the structure there are divisions of Ubisoft Paris, Toronto,
Quebec, Dusseldorf, Pune. These offices are engaged in the optimization of
ready-made products and developments together with Ubisoft Montreal. At
the fourth stage there are studios that deal with the most minor projects and
localization of games for specific markets [7].

An example of an incorrect distribution of the company's capacities are
projects such as Far cry 6, watch dogs legion, ghost recon, Assassin's Creed
Odyssey, being key projects were sent to secondary studios for development,
the Far Cry series, which was previously developed at Ubisoft Montreal,
began to be developed at Ubisoft Toronto, as well as watch dogs legion,
ghost recon was given to Ubisoft Paris for development, assassin's creed
odyssey was taken over by Ubisoft Quebec, and therefore these products
turned out to be of poor quality and did not show proper financial results.
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Thus, the company violated its own business architecture by incorrectly
distributing projects between divisions. When these divisions were not key
and could not afford to properly develop projects that are the foundation of
the company. There are cases when individual employees of the company
consulted with direct competitors.

In 2022, the company's management, having analyzed its weaknesses,
decided to change its approach, the company began restructuring, first of all
deciding to change its approach to the distribution of positions and projects
between internal studios, for example, Prince of Persia was transferred from
India to the central development office. After analyzing the business
architecture by the company's management and choosing a new
development vector, the company's share price increased by 10%, and the
developers who had previously left Ubisoft decided to rejoin the company.

After analyzing the activities of the companies, the main problem was
identified such as the incorrect distribution of production capacities and
responsibilities within the organization. The best way to solve this problem
1s to build a business architecture that helps to identify shortcomings through
a visual demonstration of the work of the organization itself or its divisions.

Thus, an analysis of the activities of the structure of the Russian
Railways company was carried out, as well as an analysis of the Ubisoft
activities. It was also revealed how the business architecture helped them to
get out of crisis situations.
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BbicTpoe 1 NnpocToe NPoTOoTMNUMPOBaHUe CauToB

B. A. bepe3ukosa

Cubupckuii rocy1apCTBEHHBIN YHUBEPCUTET IyTeil COOOIIEHMS,
yn. dycu KoBanwuyk, 191, r. HoBocubupck, 630049, Poccus

AHHOTauus. B ctatbe pasbupaetca MeToa YCKOPEeHUs CorflacoBaHnAa 1 paspa-
B6OTKM MHTEepencoB rpacpmyeckmx NPUNOXEHN 1, B 4HaCTHOCTU, BEG-CanToB C NOMO-
wbto nporpammbl Adobe XD.

KawueBsle cli0Ba: npomomunuposanue, adobe xd, nonvzoeamenvckuii un-
mepgetic, OU3alH.

A rapid website prototyping

V. A. Berezikova

Siberian Transport University, 191 Dusi Kovalchuk str., Novosibirsk,
630049, Russia

Abstract: The article explores a method to accelerate the coordination and
development of user interfaces for graphical applications and, in particular, websites
using the Adobe XD program.

Keywords: prototyping, adobe xd, user interface, design.

The most important stage in a process of software development, at
which, in fact, the final product is determined, is the specification of the
customer requirements. It is not always easy for the customer and the
implementer to achieve a mutual understanding, as they consider the work
from different angles. In order to resolve this misunderstanding, prototypes
are usually used. A prototype is a model of how the interface of the website
will look from the user's side. This is done so that the customer can clearly
see the approximate result and demand the necessary changes.
Reconciliation of requirements and clarification of customer satisfaction
usually requires several iterations. So that it would be much easier not to
interrupt backend developers every time we make a pixel fix. Prototyping
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allows designer to make a model of website by themselves [2]. There 1s an
Activity Diagram of UX/UI development process in UML notation (fig. 1).

> Clarification of customer requirements

UX/UI Prototyping '

. N /\
Vv

Is custoner satisfied? Yes

(Implenting the functionality

Fig. 1. The process of UX/UI development

But prototyping is not so easy task. This process includes both layout -
graphic design or user interface (UI), and interaction logic - user experience
(UX), which is even more important for the user than the design itself. Even
the most beautiful design will not force the customer to use the service if it
1s inconvenient, unclear or missing functionality. If you show the customer
only a static interface without the functionality, he may not understand the
idea and reject the entire layout, without understanding how the developers
wanted to implement the idea. Therefore, static layouts that include only UI
without UX, created in any graphic editor, are not the best method for
website prototyping.

To speed up prototyping, there is a great tool - the Adobe XD program
[3, 4]. Its capabilities allow you to create both a graphical interface and user
interaction logic. You can use various transitions, buttons, data entry fields,
create complex animations using the auto-animate transition. And all this
without the use of code, the program provides a graphical interface which
would be familiar and easy for any designer. Here is an example (fig. 2).
You can see a main page there (fig. 3).
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Fig. 2. A website prototype

Home About Contact:

Join now!

Fig. 3. The main page

Like other Adobe products, this software supports various plug-ins.
which makes the process of development even faster and more efficient. For
example, the Anima plugin allows you to translate the design into a full-
fledged htmp/css/js, which can be used as a final solution after making a few
edits [1, 3].

The functionality of this program is not limited to the development of
prototypes for websites, it is also possible to prototype mobile applications
(fig. 4).
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Fig. 4. A mobile application prototype

However, this method includes several disadvantages. One of the
minuses of this approach to prototyping is that one can note the lower
flexibility in customization, limited by the functionality of the program.
However, developers update and expand this software regularly, perhaps
these restrictions will disappear in the future. And we can also resolve this
problem using the plugins [4].

To sum up, implementing of this program will simplify the
development of prototypes for both designers and layout designers, since
Adobe XD has a very clear and simple interface. It will also speed up the
refining of the site requirements, since the prototype is created much faster,
and it costs almost nothing to make it behave. Therefore, the pauses between
refinement iterations should be significantly reduced, which will allow to
achieve the final development faster. The time to transfer the layout to the
code can also be significantly reduced using the appropriate plugins.
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lNeparornyeckasi NOrMcTUKa Kak oOCHoBa ynpaBneHuUsi SHaHUSIMU
coBpemMeHHoro ctyaeHta B BANY-mupe

JI. E. bumyk, B. J[. Pugpepm

Cubupckuii rocy1apCTBEHHBIN YHUBEPCUTET IyTeil cOOOIIEHMS,
yi. [lycu KoBanbuyk, 191, r. HoBocubupck, 630049, Poccus

AHHOTauus. [Negarornyeckas NorMcTnMKa CTaHOBUTCS B HacTosiLLee BpeMS BCe
Bonee akTyanbHOW, Tak Kak yCunmeatroLmecs noTokn nHpopmaumm n aHaHmi Tpebyrot
afleKkBaTHO NOArOTOBMEHHbIX KAAPOB B YCIOBUSX BO3pacTaHUA HeornpeaerieHHOCTU U
HecTabunbHocT BANY-Mmupa. lNegarormdeckas normctmka, Mcxogs M3 npuHumna no-
MCTUKM « TOYHO B CPOK» M NPUHLMMNA NPOCTOThI peasibHbIX cuctem Fongparra CUHXPO-
HU3MpYyeT Takne negarormvyeckme NnoToKU Kak 3HaHWe, ncuxonorund, obyyeHune, 3gopo-
Bbe, MH(OpMaLMs, TEXHOMOIMS C LeSiblo HaxoXAeHUa onTUMyma nyTem KOMMpo-
Mucca. ABTOpbl CTaTbi BbIABUIalOT rMNoTe3y O TOM YTO, YTOObI CTYAEHTY BbIXWUTb B
MHOroMepHOM npocTpaHcTBe coBpemMeHHoro BANI-mupa v pesynbTaTUBHO pearmpo-
BaTb Ha Hero, emy HeobxoaMMO NpMMEHEeHMe 3HaHNN 1 HaBbIKOB B cdhepe MHgopma-
LMOHHbIX U «CKBO3HbIX» TEXHOMOMMN, HeobxoauMbIX B y4ebHon n byaywen npodgec-
CUOHarbHOW AeATeribHOCTU. NpuMeHeHne nepeyncneHHbIX LUMGPOBbLIX TEXHOSOrMm
no3BonseT BblpaboTaTb NepCoHanNbHy negarorn4eckyto NormcTuky — nHansmuayarb-
HOe pa3BUTUE KaXOoro y4eHvKa Kak HOBYHO 3aaady HOBOro obpasoBaHus.

KuroueBble cioBa: neoazocuieckas 102ucmuka, yughposuzayus, CKGO3Hvle
yugposvie mexHon02UU.

Pedagogical logistics as a basis for knowledge management
of a modern student in the BANY-world

L. E. Bituk, V. D. Rifert

Siberian Transport University, 191 Dusi Kovalchuk str.,
Novosibirsk, 630049, Russia

Abstract. Pedagogical logistics is currently becoming more and more relevant,
as the increasing flows of information and knowledge require adequately trained
personnel in the face of increasing uncertainty and instability in the BANY world.
Pedagogical logistics, based on the principle of logistics «Just in time» and the principle
of simplicity of real Goldratt systems, synchronizes such pedagogical flows as
knowledge, psychology, training, health, information, technology in order to find the
optimum through compromise. The authors of the article put forward a hypothesis that
in order for a student to survive in the multidimensional space of the modern BANI-
world and respond effectively to it, he needs to apply knowledge and skills in the field
of information and «end-to-end» technologies necessary in educational and future
professional activities. The use of the above digital technologies makes it possible to
develop personal pedagogical logistics - the individual development of each student
as a new task for a new education.

Keywords: pedagogical logistics, digitalization, end-to-end digital
technologies.
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C TOUYKM 3peHUS MPAKTUICCKOTO MPUMEHEHHUS JTOTUCTHKA TTOpa3yMe-
BaeT BBIOOp HambOosiee A3(hPEeKTUBHOrO BapuaHTa oOecredeHus MmoTpeoHo-
cTel Jr000ro Kilacca M YPOBHsS MaTepUaIbHBIMU pecypcaMu 3aJaHHOTO
YPOBHS KaueCcTBa, HEOOXOUMOT0 KOJIMYECTBa, TOYHO B CPOK, B HY)KHOM Me-
CT€ C MUHMMaJbHBIMU 3aTpaTaMu. [lo ¢akTy coumym u OM3HEC K HACTOS-
IIIeEMy BPEMEHHU HcUepIiall pe3epBbl pOCTa U pa3BUTHUS B ONTUMU3AIIUMA MaTe-
pUATBHBIX MOTOKOB. OCHOBHOM MPOOIEMOI B HACTOSAIIECE BPEMSI CTAHOBUTCS
neUIUT aKTyaqTbHO WH()POPMHPOBAHHBIX M AJEKBATHO MOJATOTOBJIECHHBIX
KaJIpOB, a TAaK)Xe MPOU3BOJICTBO 1 UCIIOJIH30BAHNUE HOBBIX )KUBBIX, OMBITHBIX
3HaHWI. 3aKOHOMEPHO BO3HUKIIIEH peaKIliel Ha 3Ty MOTPEOHOCTh BOZHHUKIIA
B Hayajle HYJEBBIX r'OJI0OB Nejaroruueckas (oOpa3oBaTenbHas) JOTHUCTUKA
(anrn. educational logistics) [1].

B ycrnoBusix BO3pacTaHusi HEONPENEICHHOCTH W HECTaOWIbHOCTHU
BANY-mupa (brittle — xpynkuii, anxious — 0ecrokoitHbIi, nonlinear — He-
JUHENHbIN, Incomprehensible — HemocTuxkuUMBIN) [1], memaroruyeckas Jio-
TUCTHKA, 10 MHEHHUIO aBTOPOB CTAThH, SIBISIETCS aJeKBAaTHBIM OTBETOM Ha
CJIOKHUBIIYIOCSI CUTYallMI0 B Pa3BUTUM uyelioBeuecTBa. Jleno B ToM, pealib-
HOCTh BANY — mupa coTkaHa U3 MpOTUBOPEUYN, KOTOPBIE arpECCUBHO JIie-
MOHCTPUPYIOT Pa300IeHne W JUCIPOTOPIINI0 MEXKIY MPUUYUHON U CIe-
CTBUEM: HE3HAUUTEIbHBIC PEIICHUS CIIOCOOHBI TPUBECTH K TUTAHTCKHUM TI0-
CJIEICTBUSIM PA3IMIHOM MOJIIPHOCTH, & THTAHUYECKHE YCUIIUS — K HE3HAUH-
TeJIbHBIM pe3yJibTaTaM. B 3THX yCIOBUSAX BaXKHO HAYYUTHCS PE3YJIbTATUBHO
1 3G (PEKTUBHO peaIn30BBIBATH 3TH OOCTOATENIBCTBA U TYT HA MOMOIIb Ye-
JIOBEKY TPUXOAMUT IeJaarorudyeckasi JIOTMCTUKA, KOTOpask CUHXPOHU3UPYET
TaKue MOTOKH, KaK 3HaHHE, TICUXO0JIOTUsl, 00ydeHue, 310poBbe, HHpOpMa-
1S, TeXHoyorus. 1{enpro meaarornyeckoi JOTUCTUKY SIBISETCS HaXOXIe-
HUE ONITUMYyMa ITyTEM KOMITPOMHUCCA.

[lemarornueckas joructuka (auri. educational logistics) — nogaucuu-
IUTMHA JIOTUCTUKH, KOTOpas TMO3BOJISET CHHXPOHHU3WPOBAThH IEJarorude-
CKYIO CHUCTEMY, CHU3UTh PUCK HEI(PPEKTHBHOTO UCIIOIB30BAHUS CPEACTB U
MPEOCTABIISET BO3MOXHOCTh Pa3BUTHSI CUCTEMBI 00pa30BaHuUs 3a CUET YBe-
JUYCHUS MPUTOKA KamuTaja B 3Ty 00acTk. [lemarorndeckas JoructTuka 3a-
HUMAETCS MEHEPKMEHTOM IeIJarOTUYECKUX ITOTOKOB, MCXO IS U3 MIPUHITATIA
JOTUCTUKU «TOYHO B CPOK» M MPHUHIIUIIA TPOCTOTH PEATBHBIX CHCTEM,
copMyITUPOBAHHOTO M3PAUILCKUM (HH3UKOM Dusxy [onpaTrToMm B Hadasie
1980-x rr. [2]. Ero Teopust orpanunuenniit TOC (theory of constraints) npu-
3BaHa MMOMOYb JIFOOOM OpraHu3aluK JOCTHYhL BBIJAIOIIMXCS PE3YJIbTAaTOB
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uiu 0eckoHeuyHoro pocta. OHAKO 3TO BO3MOXHO NPU OOHAPYKEHUU «Y3-
KHX MECT» — 3TO BCEBO3MOXKHBIE MTPEIMSATCTBUSI, KOTOPBIE OrPAHUYUBAIOT I10-
TEHIIUAJIbHO OECKOHEUHYIO MPOU3BOIUTEILHOCTh OU3HEC-OpraHnu3Ma OT He-
MPAaBWJIBHON OPraHU3allK MMPOU3BOACTBA 10 HEAOCTATOUYHOTO CIPOCa. DTH
OTpaHUYEHUs ACNATCS Ha JIBE IPyMNIbl — Pu3nueckue (y3Kue Mecra, KOTo-
PBIE HE TTO3BOJIAOT YBEINYMUBATh TPOU3BOJAUTEIBHOCTD) U YIIPABIEHYECKUE
(copmupoBaBIIMECS CTEPEOTUIIBI U YOEKIEHHUS, KOTOPhIE HUKTO HE OcTa-
puBaet). Heo6xoammMo OTMETUTD, UTO JAaKe MIPHU YCIOBUH, UTO YIpaBlIeHYE-
CKH€ orpaHudeHus cocTaBisitoT 90-95 % ob1iero oobema, HAaYMHATH pa3ou-
patbes B TOC nenecoodpasHee ¢ orpaHUYCHUN MPOU3BOICTBEHHBIX.

DTOT aKTyaJdbHBIH BOMPOC aBTOPHI CTAThU MpEJjiaratoT pa3ooparsh Ha
KOHKPETHOM MpUMEPE, & UMEHHO, Ha COOCTBEHHOW TPACKTOPUU Pa3BUTHS
CBOMX KJIFOUEBBIX KOMIIETEHIINM, KaK CTYJICHTA.

Tak kak TypOyJIE€HTHOCTh U HEOTIPEAECICHHOCTh CPEJIbI TPEOYET MOCTO-
STHHOTO OOHOBJIEHUSI MH(OPMAITNH, C LIENBIO MOUCKA OTBETOB HA TTOCTABJICH-
HBIE BOIIPOCHI, OCHOBHOE «y3KO€ MECTO» aBTOPHI CTATHU BUIAT B TOCTUMKE-
HUU OMOJOTMYECKOTO Tpejieia 4YeIOBEUECKUX CIOCOOHOCTEH M SHEPruut
cTtyaeHra [3].

Kak cnencrBue, aBTOpbl CTaThbW BBIABUTAIOT THIOTE3Y O TOM 4TO,
4YTOOBI CTYJIEHTY BBDKUTH B MHOTOMEPHOM MPOCTPAHCTBE COBPEMEHHOIO
BANI-Mupa u pe3yJbTaTUBHO pearupoBaTh Ha HETO, EMY HEOOXOAUMO TIPU-
MEHEHHE 3HaHUW ¥ HaBBIKOB B chepe NH(POPMALIMOHHBIX U «CKBO3HBIX)» TEX-
HOJIOTHH [4], HEOOXOIMMBIX B y4eOHOM 1 OyayIe npodeccuoHaaIbHOM Je-
ATENLHOCTH (OO0JIbIINE JaHHBIE, HEUPOTEXHOJIOTUH, UCKYCCTBEHHBI HHTEII-
JIEKT, TEXHOJOTUSl OJIOKYEHA, KBAHTOBBIE TEXHOJIOTUH, HOBBIE MPOU3BO/I-
CTBEHHBIE TEXHOJIOTUH, MPOMBIILICHHBIH WHTEPHET, pOOOTOTEXHUKA, CEH-
COpHKa, OECIIPOBOJIHAS CBSI3b, BUPTyaJIbHAS U JIOTIOJIHEHHAs peaIbHOCTh) [S].

[lepeueHb KIIFOYEBBIX KOMIIETEHIIUNA TU(PPOBOM SKOHOMUKH OIIPEIEICH
[Ipukazom Munskonompassutust Poccuu ot 24.01.2020 Ne 41 «OO0 yTBep-
XKJEHUM METOJMK pacuera rnokasareneil denepanbHoro npoekra «Kaapel
JU1st T(PPOBOM SKOHOMUKWY» HAlMOHANIbHOU mporpamMmsbl «l{udpoas s3xo-
Homuka Poccuiickon denepanum.

1. KommyHukanus 1 koonepaius B nudpoBoil cpene. KomnereHnus
MpenoaaraeT CrocOOHOCTh 4YelIOBeKa B LUQPPOBOIM cpelie UCIOJIb30BAThH
pazynyHbie U(PPOBBIE CPECTBA, TO3BOJISIFOIINE BO B3AUMOEHCTBUU C JPY-
TUMH JIFOJIBMU JIOCTUTATh MMOCTABJICHHBIX 1EJICH.

2. CaMOpa3BUTHE B YCJIOBUSX HEONPEACICHHOCTH. KommneTeHuus
npearnojiaraeT CHocOOHOCTh YEJIOBEKa CTaBUTh ce0e 00pa3oBaTelIbHBIC
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LETU T10J] BOSHUKAIOIIKUE KU3HEHHBIEC 3aJlauu, MOJ0UpaTh COCOObI pellie-
HUS U CPEACTBa pa3BUTHUS (B TOM YHCIE C UCIOJIb30BaHUEM IU(POBHIX
CPEJIICTB) IPYTUX HEOOXOAUMBIX KOMITETCHIIHH.

3. KpeatuBHoe mbinuieHrne. KoMrereHus npeanoiaraeT CiocoOHOCTh
YeJIoBeKa FreHepUPOBaTh HOBBIE UJIEU JJIS PEIICHUS 3a/1a4y IU(PPOBOM IKOHO-
MUKH, a0CTparupoBaThCsi OT CTAHAAPTHBIX MOJEINIEH: IepecTpauBaTh CIO-
KUBILKECA CIIOCOOBI PEIICHHs 3a7a4, BBIJBUraTh ajJbTEPHATUBHBIC BapH-
aHTBI IEUCTBUI C 11€JIbI0 BEIPAOOTKH HOBBIX ONTUMAIbHBIX aITOPUTMOB.

4. Yupasnenue naopmanueit u nanusiMu. Komnerenuus npesamnosia-
raeT COCOOHOCTh YEJIOBEKA MCKAaTh HYXKHbIE MCTOYHUKU MH(OpMAIuu U
JaHHbIC, BOCHPUHUMATh, aHAJTU3UPOBATh, 3alIOMUHATH U TEpPEJaBaTh WH-
dhopMaIio ¢ UCIMOJb30BaHWEM HHU(GPOBBIX CPEACTB, a TAKXKE C MOMOIIBIO
JITOPUTMOB IIPU pabOTE C MOJYYEHHBIMU U3 PA3IMYHBIX UCTOYHUKOB JIaH-
HBIMU C 11€1bI0 3(PGHEKTUBHOTO UCIIOIB30BaHUS MOTYYEHHON UH(OpMALINU
JUIsl pelieHus 3a/1ay.

5. Kputudeckoe MbliiuieHue B udpoBoit cpene. Komnerenius npen-
noJjiaraeT CroCOOHOCTh YEJIOBEKA MPOBOJUTH OIIEHKY MH(OpMAIUU, €€ J10-
CTOBEPHOCTb, CTPOUTH JIOTMYECKUE YMO3AKIIOUEHHUSI HA OCHOBAaHUU TOCTY-
narmux HHGOpMaIMy U JaHHBIX.

[Ipoananu3upoBaB IlepeueHb KIHOUEBBIX KOMMETEHIMH HHGPPOBOI
YKOHOMUKH, aBTOPBI CTAThU BBIABUHYJIN MPEAJIOKEHUS — KAK U KaKUM 00-
Pa30M MOXHO Pa3BUTh 3TU KOMIIETEHIIMH Y c€0s JTUYHO.

B nepByto ouepenb, HE0OXOAMMO 3HATh CKBO3HBIE ITU(DPOBHIE TEXHOJIO-
T'MH U CEPBUCHI, UCIIOIb3yeMbIe B coBpeMeHHOM BANY -mupe.

Bo-BTOphIX, ymeTh: Bu3yaiusupoBaTh AaHHbie B (Google Charts,
TABLEAU; opranuzoBaTh BHAE€OKOH(epeHIMu B Tenerpamm, Zoom,
Teams, SAnnexc Tenemoct; cocraBiasaTh MaindMap B Maindmeister, Xmind;
OCYILIECTBIISATh MOUCK KOJIEKCOB U 3aKOHOB B KoncynbTanT [lntoc; opranu-
30BaTh KoMaHAHYIO padoty B Trello, Miro; yuTath OTYETHOCTH TIPEATPUS-
tus B nporpamme 1C Ipennpustue 8.0.

B-tpeTpux, BiageTs: TexHoiorued padbotel B Google — moKyMeHTax;
TEXHOJIOTHEW aHaju3a JaHHBIX B Iporpamme Statistica; TeXHOJIOTHEH pa-
00TbI B KpoccIIaTOPMEHHOM CEpBUCE Tpaduueckoro au3aiina Canva; Tex-
HOJIOTHEN pa3pabOTKU OU3HEC-MPOEKTOB U OIEHKU WHBECTUIIMOHHBIX MPO-
exkToB B Project Expert; TexHonorvel HanmucaHusi TEKCTOB Ha aHTJIMMCKOM
s3bIKe B OHJIalH-cepBuce Grammarly; opuCHbBIM MmakeToM NPUIOKEHUN
Microsoft Office.
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[IpuMeHeHre nepeynCcIeHHbBIX TUPPOBBIX TEXHOJIOTUNA MO3BOJISET BbI-
paboTaTh MEepCOHATBHYIO MEAArOrM4eCcKyIo JOTUCTUKY — UHIUBUAYAITbHOE
Pa3BUTHE KKIOTO YUCHHKA KaK HOBYIO 33aJlayy HOBOTO 0Opa30BaHMUs.
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NMpoekTnpoBaHne BUpPTyanbLHOro LMPpPOBOro NOMOLLUHUKA
Ana abutypueHtoB Cnbunpckoro rocyaapcTtBeHHOro
YHUBepcuTteTa nyten coobieHus

A. U. Bobpuk

Cubupckuii rocyJapCTBEHHBIN YHUBEPCUTET MyTeW COOOIIECHNUS,
yn. Hdycu KoBanbuyk, 191, r. HoBocubupck, 630049, Poccus

AHHOTaumsa. B gaHHom cTtaTtbe paccmartpuBaeTcsa npobrnema aBTomMaTM3aumm
KOMMYHMKaLMOHHOMO KaHana npMeMHon Kkomuccun. PelueHne BuavTcs B paspaboTke
BMPTYanbHOro LngpoBoro NOMOLLHKKA, NpeacTaBneHHoro B goopme vyat-6ota. Beneg-
CTBME 3TOr0 pacCMOTPEHO MO3TanHOe MpoekTupoBaHue YyaT-6ota. [Ana peanusauumm
«yMHOro» 60Ta npegcraBneHbl BO3MOXHOCTU obnayHoro cepsuca Dialogflow u a3bika
nporpammupoBaHna Python. Takxe BblaenieHbl OCHOBHbIE (PYHKLMOHANbHbIE BO3MOX-
HOCTW: KOHCYNbTaums abuTypueHToB No Bonpocam NOCTynsfieHns n otobpaxeHune Te-
KyLLler no3unLmm nornb3oBaTtens B CMcke abuTypueHToB.

KiroueBble cioBa: gupmyanbHulll yugposol noMowHuK, yam-60m, UcKyc-
CMBEHHbLL UHMEILIeKM, NPUEMHAS KOMUCCUSL.
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Designing a virtual digital assistant for applicants
of Siberian Transport University

A. I. Bobrik

Siberian Transport University, 191 Dusi Kovalchuk str.,
Novosibirsk, 630049, Russia

Abstract. This article deals with the problem of automation of the communication
channel of the selection committee. The solution is seen in the development of a virtual
digital assistant, presented in the form of a chat bot. As a result, the phased design of
the chatbot is considered. To implement a «smart» bot, the capabilities of the
Dialogflow cloud service and the Python programming language are presented. The
main functionality is also highlighted: consultation of applicants on admission and
display of the current position of the user in the list of applicants.

Keywords: virtual digital assistant, chatbot, artificial intelligence,
admissions committee.

B coBpemenHoM 1uGpOBOM MUpPE JIIOAM BCE Yallle CTAIKHUBAIOTCS C
npoOJIeMOil TOMCKa JOCTOBEPHBIX M aKTyaldbHBIX CBeleHHM. Takxke cTOUT
OTMETHTH, YTO OO0JIbIIIasl YaCTh BEO-CaTOB yCTapeBaeT Mo MPUUUHE COJEP-
KaHUsS TPYJIHO BOCIIPUHUMAEMOTr0 rurepTekcTa. VckioueHueM He CTainu u
Be0-CaliThl yHUBEPCUTETOB, HA KOTOPBIX pa3MeIlleHa BayKHas, HO pa3pO3HEH-
Hast uHGopmaius. [lonbITKON pemuTh JaHHYIO MPOOJIeMy 0Ka3alloCh CO3/a-
HUE CTPaHUIl YUYEOHBIX 3aBEICHUI B COLIMAIBHBIX CETAX, OJHAKO U 3]1eCh
BO3ZHHKJIM CBOU CJIOKHOCTH W3-32 HAJIMYUSA JOMOIHUTEIHHOTO U MOPOHl OT-
BJIEKAIOIIETO BHUMAHUE KOHTEHTA, MPEIOCTaBISIEMOI0 COLMAILHOMN CEThIO.
Tak, nepea HBIHEITHUM aOUTYpPUEHTOM CTOUT 3ajjaya MOMCKA aKTyalbHOUN
uH(popMaIuuy o BOMpocaM MOCTYIJIEHUS, U B OOJBIIMHCTBE CIIy4aeB Ha pe-
IIEHUE YXOJUT MHOTO BPEMEHU U CHIL.

Kpowme Toro, B nepuoa nangemun Covid-19 nuunoe obpaiieHue adbu-
TypPUEHTA B IPUEMHYI0 KOMUCCHUIO YU€OHOTO 3aBEJICHHS CTAJIO MPAKTUYECKHU
HEBO3MOXHBIM, 3TO B CBOIO OY€pPE/ib MOBJIEKIIO 32 COO0M MHTEHCUBHBIN TO-
TOK TeJe()OHHBIX 3BOHOK ONepaTopam MPUEMHON Komuccuu. Yaiie BCero
BOIPOCHI A0UTYPUEHTOB OKA3bIBAJTUCH OJJHOTUITHBIMU, TIO3TOMY OBbLIO MPE/I-
JI0’KEHO pa3paboTaTh U BHEAPUTH BUPTYATBHOTO HU(PPOBOTO MOMOIIHHKA,
peann3oBaHHOTO B (hopMe uaT-00Ta.

Hcxons u3 3TOro, 1ejb HaIllero UCCIEA0BaHUS COCTOUT B TOM, YTOOBI
CIIPOEKTUPOBATh 4aT-00Ta, @ UMEHHO OMPEIETUTh €ro ApXUTEKTYPY U KOM-
MOHEHTHI. J{J1s1 OCTHKEHHUS 11eJTM TTOCTABJICHBI CIIEAYIOIINE 3314 PACKPBITH
CYIIHOCTh 4aT-00Ta; OObSICHUTH KOHIEMHIIHIO YaT-00Ta ¢ NCKYCCTBEHHBIM WH-
TEJIJIEKTOM; MPEACTaBUTh 3Talbl MPOSKTUPOBAHUS;, BBISIBUTH NMPEUMYIIECTBA
BHe/IpeHus yat-0oTa. [lanee nepeiiemM Kk pacCMOTPEHMIO 3THX 3a/au.
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OOBIYHO MOJT YaT-00TOM MOHUMAETCS BUPTYyalibHasl Mporpamma-cooe-
CEIHUK, KOTOpasi BBISICHAET MOTPEOHOCTH MOJB30BaTElNs, a 3aTEM YAOBIIE-
TBOPSAET UX MOCPEICTBOM BEICHUS JUAJIOTa C KIIMEHTAMU HAa €CTECTBEHHOM
A3BIKE.

Cam TepMUH «4aT-00T» ObUT puayMaH Maiikiiom Mosauaom B 1994 r.
IUIS1 OTIMCAHMS pa3rOBOPHBIX MporpaMM. B HacTosiee BpeMs JaHHBIE MPO-
IpaMMBbl OYEHb MOMYJISPHBI, TAK KaK OHU YHHBEPCAIbHBI, YTO MO3BOJISIET
BHEJIPUTH WX Ha JII0OYI0 TiaTr@opMy: BeO-CcaliT, COlfMaibHbIE CETH, MECCEH-
JUKEPBI, THTEPHET-Mara3uHbl ¥ TOMy 1mojiooHoe [1].

Cpenu nmpeuMyliecTB BHEAPEHUS 4aT-00TOB MOKHO BBIICJIUTH CIIETY-
o1Ke:; 00pabOTKa U BBHIMOJHEHUE PYTUHHBIX 33J1a4 M OJJHOTHUITHBIX 3aIpo-
COB MOJIb30BaTEJIECH, TPOCTON U OBICTPHIN NOCTYI K MH(pOpMaIu B 11000€
BpeMsi CyTOK, Majioe MoTpedsieHue Tpaduka, YHHUBEPCATbHOCTb, UHTYH-
TUBHO MOHSITHBIA UHTEpPElic, 0OMEH pa3HbIMU TUIIAMU UH(OpMaIuu;

Jlns oGecrieueHust TaKOro KOJUYECTBA MPEUMYIIECTB CYIIECTBYIOT pa3-
JUYHBIE YaT-00ThI, CPEU KOTOPHIX IO AITOPUTMY paOOThI BBIICIISIOT: OTpa-
HUYEHHBIX, C UCKYCCTBEHHBIM UHTEJUIEKTOM, THOPUIHBIX [2].

Tak, orpaHM4YeHHBIN 4aT-00T B3aMMOJECHCTBYET C MOJIb30BATENIEM I10
3apaHee 3aroTOBJIEHHOMY Ia0JIOHY, KOTOPBIN yKe MpoyMaH pa3padoTyu-
koM. B Takom ciiyyae cobecelHUK MMEET BO3MOXHOCTh BHIOMpaTh Bapu-
aHThI JICUCTBHUI C MOMOIIBIO MPEIOCTABIECHHBIX KHOIOK.

Yar-00T ¢ MCKYCCTBEHHBIM HMHTEIJIEKTOM UMEET OONbLIui (PyHKIHO-
HaJl NpHU BEACHUU AUAJIOTa C MOJIb30BATENEM, TAK KAK €r0 OTBETHI HE NPU-
MUTHBHBI 1 UMEIOT HEOMPEEIECHHYIO CTPYKTYpy. JaHHblii 00T mpencras-
JsieT 000 MOJIeNTb MAIIMHHOTO O0YYeHUSs1, KOTOpasi KK IbIi pa3 o0ydaercs
MIPY MOCTYIUIEHUHW HOBBIX JAHHBIX [2].

B cBoto ouepennb ruOpuHbIe 4aT-00THI SIBJISIOTCS] COBOKYITHOCTBIO TEp-
BBIX JIBYX BUJIOB U UCTOJIb3YIOT 00a alropuTMa B MPOIECCe CBOEH paboTHI.

JI1s KOMMYHUKAIUKM ¢ a0UTYPUEHTAMU CIIETyET BHIOpATh THOPUIHOTO
yaT-00Ta, 4TOOBI TOJIb30BATENIb MUMET BO3MOXXHOCTh Kak OOpamarbCs K
CIIMCKY 3arOTOBJIEHHBIX KOMAaH/I, TaK W MPOCTO OTIPABIATH COOOIIECHUS C
HY>KHBIM 3alpOCOM JIJIs1 HanboJiee ObICTPOro MOJTYUYEHHS OTBETA.

Jlns1 pa3paboOTKu «yMHOTO» 4aT-00Ta, KOTOPHKI OyAeT 001agaTh UCKYC-
CTBEHHBIM MHTEIJIEKTOM, TpeOyeTCsl BEIOpATh IIaTGopmy, IpH MOMOITHU KO-
TOPOM OOT CMOKET MOHUMATh A3bIK MMOJb30BaATEIEH.

Peliennie BUAUTCS B UCIOIB30BaHUM oOJayHOro cepsuca Dialogflow
(manee DF), npenHa3sHaueHHOro 1Jisi TOHUMAHUS W PACIO3HABAHMS €CTE-
CTBEHHOTO s13bIKa 0T Google 1 nmoAep>KUBarOIIEro pa3InYHbIE S3bIKH, B TOM
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yucie pycckuid. Jlannas niatdopma mo3BoJisieT JErKo pa3padaThIiBaTh U UH-
TErpUPOBATH JTUAJIOTOBBIN IMOJB30BATENbCKUN MHTEp(ENc B: MOOUIBHOE
PWIOKEHNE, BEO-TIPUIIOKEHUE, YCTPOMCTBO, YaT-00T, MHTEPAKTUBHYIO CH-
ctemy rojocoBoro otera. Kpome Toro, DF nmeer 6ecriatubie TUMHUTHI HC-
M0JIb30BaHUs, a Jyisi padoThl ¢ APl MOKHO BOCTIO/Ib30BaTHCS OMOIMOTEKAMHU
JUTSl pa3HBIX SI3BIKOB, IOTOMY €0 IOCTaTOYHO JIETKO BHEAPATH B CBOU MPO-
eKThI [3].

s ucnons3oBanus DF B mepByro ouepenbp morpedyercsi co3iaTh
areHTa, KOTOPbIi OYyI€T BHIMOJIHATH OCHOBHYIO paOOTy MO OOIIEHHUIO C MOJIb-
3oBatenieM. VMIcXos U3 JOKyMEHTAIUH, TTIOHSATHE «areHT» MOKHO CPAaBHHUTH
c corpynHukoMm call-ienTpa, KOoTOpbIli 00padaThIBaET 3ampoChl KIKWEHTA
(mosib30BaTENs).

JInst 00paboTKM MOJIb30BATENbCKUX 3aPOCOB ar€HTOM CIIEyET 100a-
BUTH B Hero Intents (Hamepenust, 1ienn). [poie roBops, Intents — 3To Hame-
pEHMUs TI0JI30BATEIISI, KOTOPBIA B3aUMOJICHCTBYET ¢ yaT-00ToM. Hanmpumep,
y3HaTh OTOAY, CAENIaTh 3aKa3 U OTCIEANTH ero. Kak mpaBuiio, mocie co3aa-
HUS areHTa B HEM YK€ MPUCYTCTBYIOT Cpa3y JIBa HAMEPEHUS: IEPBOEC — IS
peakuu Ha mpuBeTcTBUE M Hayana guainora (Default Welcome Intent), u
BTOpPO€ — CIIEMAIBHOE, B CJIy4ae €CIM He YyJajloCh HUYEro pacro3HaTb
(Default Fallback Intent).

Crneayrommm maroM ciieflyeT BIOpaTh S3bIK MPOTPAMMHUPOBAHMS, HA
KOTOpOM OyJAeT HamucaH 4aT-O00T M KOTOpPBIA OyAeT MmoJJep:KuBaTh IjiaT-
dbopmy Dialogflow.

Ha ceronssiHuii 1eHb CyIIECTBYET OO0JIbIIOE KOJTUYECTBO PAZTUUHBIX
S3BIKOB IIPOTrPAMMUPOBAHUS, KaXKIbI U3 KOTOPBIX UMEET CBOIO CHEIU(UKY
npumeHeHud. Tak, 71 Toro 4ToObl BEIOpaTh HauboJiee MOMyJISIPHBIA U aK-
TyaJIbHBIN S3BIK MPOTrPAMMUPOBAHUS, CJIEIYET OOPATUTHCS K CTATUCTUKE HA
2020 1. [4] (puc. 1).

AHanmu3upys auarpammy, MOXKHO CIenaTh BbIBOA, uTo Python 3naum-
TeJIbHO oIlepekaeT Java u JavaScript, KOTopble ToJ1 Ha3a] HA000pOT HAOU-
panu cBoro nonyiasipHocTb. A3biku C/C++ u C# Takke CIBUHYJIUCH HA OJTHY
CTPOYKY HUXE, HO BCE PABHO OCTAIOTCSI B TOTIC IISITH SI3BIKOB.

[Momynspuocts Python’a MoxxHO 000CHOBAaTH T€M, UYTO JAHHBIN S3BIK
MOJAXOAUT JUTsl PEIICHUST MHOXKECTBA 3aj/1a4: KakK ISl pa3pad0TKu OOBIYHBIX
porpaMm, TaK U JIJIsi CO3/IaHMsI/TIPOEKTUPOBaHuUsl Helpocereil. Kpome Toro,
Python mognepkuBaet pa3nuyuHbIe TapaguTMbl POTPAMMHUPOBAHUS U JI0-
BOJIBHO MPOCT B U3YYEHUHU, OCOOEHHO Ha Ha4YaJIbHOM JTare [5].
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Python 30.34%
Java 17.23%
JavaScript ‘ 8.65%
C# 5.88%

S 6.44%

PHP 6.11%
R ‘ 3.84%
Objective C 3.75%

Swift 2.17%

MattLab 1.77%

Puc. 1. PEUTHHT S3bIKOB TPOTPAMMUPOBAHUS

[Ipu n3ydyenun marepuanoB B ceTu MIHTEpHET 3aMEYEHO, YTO IS pas3-
paboTKH 4aT-00TOB Yallle BCEro BhIOUPAIOT s3bIK Python, Tak kak UMEHHO
OH 00J1ajlacT OOMIUPHBIM KOJUYECTBOM OHOJHUOTEK, JIETOK B OCBOCHHUH, a
TAKK€ UMEET MIPOCTON U MOHATHBIA CUHTAaKCHUC. KpoMme TOro, JaHHBIN S3BIK
NOJOUAET /ISl pa3pabOTKU caMOo00yUarolierocsi 60Ta, OCHOBAaHHOTO Ha Ma-
IIMHHOM OOy4E€HUHU.

[lepen Tem kak ompenenuTh HeoOXOoAMMBIM (yHKIIMOHAN YaT-00Ta,
TpedyeTcs CMOJENUPOBaTh OM3HEC-MPOIIECCHI, KOTOphIE OyAyT OCYIIECTB-
JSTHCA IPU B3aUMOJIEHCTBUM aOUTYpPUEHTA C 4aT-00TOM B MIEPUO]] TPOBE/IE-
HUA MPOLENYPhl IPUEMA U TOCTYIIJIEHUS.

B nepByro ouepenp nocTpoeHa 1uarpaMma BapuaHTOB UCTIOJIb30BaHUS
(Use Case Diagram), Tak Kak IMEHHO OHa SIBJIIETCSI UCXOJHBIM KOHIEMTY-
aJbHBIM IPEJICTABIEHUEM CUCTEMBI B IPOLIECCE €€ MPOECKTUPOBAHUS U pa3-
pabotku (puc. 2). CyTb JaHHOM TUarpaMMbl COCTOUT B CJIEIYIOIIEM: TTPOCK-
TUpyeMasi CUCTeMa MPEJCTABIISIETCS B BUJIE MHOXECTBA aKTEPOB, B3aUMO-
JNEUCTBYIOIIUX C CUCTEMOM C MOMOIIBI0 TaK HA3bIBAEMBIX BapPUAHTOB HC-
MOJIb30BaHUS.

Hcxons U3 aHanu3a MOJYYEHHOW JAMarpaMMbl, MOXHO CKa3aTh, YTO
BUPTYaJIbHBIA HUPPOBON MOMOIIHUK JIOXKEH aBTOMATU3UPOBATh CIEAYIO-
e OU3HeC-MpoIecCchl OpraHu3alu: UHHOPMUPOBAHUE a0OUTYPUEHTOB O
MOPSJIKE MPOXOXKACHUS MPOLEAYPhl MOJIaud 3asiBICHUS, TPEJOCTABICHHE
uH(popMaIuu o nepevHe crenuaibHocTe, hopme 00ydeHus U TpeOyeMbIX
HK3aMEHOB, MPEI0CTABICHUE UH(POPMAITUHU O TEKYIIECH MO3UIIUH MOCTYIIAI0-
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mero B CIIMCKE a6HTypHeHTOB, IpCAOCTABJICHUC KOHTAKTOB M JaHHBIX JIJIA
CBA3HU C KOHKPCTHBIMHU JIMIAMHU, KOHCYJIbTalluA a6l/ITypI/I€HTOB 110 0a30BBIM
BOIIPOCAaM MOCTYILJICHHUA.

@ MonyunTb AaHHble U3 B

Bhbi3BaTh CNUCOK OtnpasuTs 3anpoc
KoMaHg BA

AGUTYpUEHT Yar-60T MonyuwTs

Mocmotpets .ooo&ueuue
CTOPUIO COOBLEeHU OtnpasuTte coobujexne

MonyuuTs coobuieHune
BbiBecTn gaHHbIe
MonyunTs 3anpoc

Ba3a paHHbix "AbuTypueHt”
ObpaboTats 3anpoc

Puc. 2. Jluarpamma BapuaHTOB HCIIOIb30BaHUS

ABTOMAaTH3aIMs JTaHHBIX MPOILIECCOB OYIET SBIATHCS TJIABHBIM Ipe-
UMYIIECTBOM pa3paOOTKU U BHEAPEHUS 4aT-00Ta, TaK KaK 3TO MO3BOJIUT CY-
IIECTBEHHO COKPATUTh BpeMsi a0UTYpPUEHTA MPU MOKUCKE OTBETA HA CBOM 3a-
pocC, a TaK’K€ ONTUMHU3UPOBATH PabOTy ONEPATOPOB MPUEMHON KOMUCCUU
3a CUET CHSTHUSI C HUX 3aJ1aud KOMMYHUKAIIUH.

[TonBOMIE UTOTH BBIMIEU3IIOAKEHHOMY, MOXHO CHENaTh BBIBOJ O TOM,
4yTO JJIs1 pa3pabOTKU BUPTYAIBHOIO IU(POBOTO MOMOIIHUKA CIEAYET BbI-
OpaTh TMHOPUIHBINA TUI YaT-00TOB, KOTOPBIN BKJIKOYAET BO3MOXKHOCTH OTrpa-
HUYEHHOTO KOMaHJAHOTO 00Ta M 00Ta C UICKYCCTBEHHBIM UHTEJIEKTOM. J1j1s1
peanu3anuu «yMHOT0» 00Ta U <«GKMBOT0» OOIIEHUS C MOJb30BaTelieM HE0O-
XOJAUMO HCHoJIb30BaTh Mmnargopmy Dialogflow, mpu momomm kotopoit
MO>XXHO YYHUTh M TPEHHUPOBAThH co3JaBaemMoro 0ota. Pa3paboTky 1enecooo-
pa3Hee Bcero BecT Ha sa3bike Python, Tak kak OH COAEPKUT OOJIBIIIOE KOJIU-
4ecTBO OMOJIMOTEK, a 32 CUET €ro MOIMyJISIPHOCTH BO3MOXKHA JlajbHENIas
NOJJIEpKKA M ONTUMHU3ALMS TOTOBOTO MpoayKTa. OCHOBHBIMU (DYHKIIUSIMHU
4yaT-00Ta MPEeXkAe BCETO ABJISIIOTCA: KOHCYJIbTAIUsl A0UTYPUEHTOB 110 BOMPO-
caM TMOCTYIUICHUSI U OTOOpakeHHE TEeKYIeH MO3UIUMU TOJIb30BaTelsd B
cnucke abutypueHToB. [IpenMyriecTBo 4aT-00Ta COCTOUT B OCYILIECTBIIE-
HUU 3TUX (YHKLMHA, TaK KaK UMEHHO 3TH 3alpOChl HauboJiee aKTyalbHbI
Cpelly MOCTYHarOUIUX.
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NMepcnekTUBbI UCMONb30OBaHUA AUHAMUYECKUX OQHOCBA3HbIX
CNUCKOB Ha fA3blke C++ ansa cepsucoB U npunoxeHunn PXI,
CBSfi3aHHbIX C JIOTUCTUKOMN

H. B. boiixo

PocToBckuii rocy1apcTBEHHBIN YHUBEPCUTET ITyTEH COOOIICHMUS,
r. PocroB-Ha-Jlony, Poccuniickas @enepanus

AHHOTauus. B ctatbe paccmaTpuBaloTcsl 0COGEHHOCTM UCMONb30BaHUS AMHA-
MWYECKMX OOHOCBSA3HbIX CMMCKOB. MpoaHanuavpoBaHbl BO3MOXHOCTU UX NPUMEHEHNS
ANsi pelleHnst NPakTUYeckMX 3aaay U ucnosnb3oBaHus B cepBucax PXK[ cBsizaHHbIX €
NOrUCTUKOW. BhISIBNEHbI NepcnekTuBbl NCNONb30BaHUS sidblka C++ M AMHAMUYECKMX
CTPYKTYP TaKuX, Kak OAHOCBSI3Hble Cnucku. [poaHanusupoBaHa akTyanbHOCTb UC-
NoNb30BaHUS AaHHOrO si3blka ANs AanbHeENLWero ero npuMeHeHus B pabote u pelue-
HUS1 NPaKTUYeCKNX 3agau.

KiroueBble ca0Ba: ourHamuueckue 0OHOCEA3HbIe CHUCKU, OUHAMUYECKUE
CMpPYKmMypbl OAHHBIX, OUHAMUYECKoe pachpedeieHue, YnpasieHue NaMsImbio,
A3bIK NPOZPAMMUPOBAHUS.

Prospects for using dynamic singly linked lists in C++
for services and applications of Russian railways related
to logistics

N. V. Boyko

Rostov State Transport University, Rostov-on-Don,
the Russian Federation

Abstract. The article discusses the features of using dynamic singly linked lists.
The possibilities of their application for solving practical problems and use in Russian
Railways services related to logistics are analyzed. The prospects of using the C++
language and dynamic structures such as singly linked lists are revealed. The
relevance of using this language for its further application in work and solving practical
problems is analyzed.
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Introduction

Nowadays, progress has reached the stage when computers and
computer technologies are being introduced ubiquitously, which has created
an increase in the volume of information, as well as its value, so the problem
of its storing and processing is topical. At the current stage, the methods of
processing and storing information have become much simpler in
comparison with the recent past: software tools have emerged that can
process large amounts of data. Information systems are based on them. In
such a system, the main element is memory. Memory management is one of
the most important tasks in programming. One of the main ways to manage
memory is its dynamic allocation. Consequently, the task of dynamic
memory allocation is more urgent than ever, because it is necessary to know
and be able to create programs that can effectively use memory.

Description of the work of dynamic singly linked lists in C++

Dynamic data structures are any data structures that occupy an amount
of memory that is not fixed. An arbitrary number of elements can be stored
in such a structure. The size of this structure i1s limited only by the size of
the computer's RAM [1].

In order to understand what a singly linked list is, let us imagine a train.
It has a beginning, an end, and nodes sequentially connected to each other.
You can easily walk from the beginning to the end of the “train” by sorting
through its nodes. Singly linked lists work in a similar way. In them, the
beginning of the list is the head element, the nodes will remain nodes, and
the end of the list is determined using NULL — a special node. In order for
the list structure to be useful, each node is assigned a specific value. A singly
linked list has an important feature: it is quite simple to insert and delete
nodes anywhere in the list [2].

In large programs it is often necessary to use data, the size and structure
of which may change during operation. Dynamic arrays are not useful in this
case, because it 1s impossible to determine in advance how much memory
should be allocated: it becomes clear only in the operation process. Let us
assume we need to analyze the text and determine which words and how
many of them are found in it, and these words need to be arranged
alphabetically. In this case, the data of a special structure 1s used, which are
separate elements connected by links.
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Each element (node) consists of two memory areas: data fields and
links. Links are addresses of other nodes of the same type with which this
element is logically connected. In C++, pointer variables are used to
organize links. When a new node is added to such a structure, a new block
of memory is allocated and (with the help of links) connections of this
element with existing ones are established. Null references are used to
denote the final element in the chain (NULL).

Prospects for using dynamic singly linked lists based on C++

This type of lists is quite easy to create and not difficult to use. It is
perfect for information applications that are actively used by Russian
Railways. For example, messages about the arrival and departure of trains
are displayed on the information board at the train stations. New time-tabled
trains are continuously appearing on such information boards. This is one of
the main features of a singly linked dynamic list: working with memory,
adding new information [3].

Processing information using dynamic data structures is carried out in
different departments of the railway, not only in the logistic process
management units. Despite the fact that rail transport is less dependent on
the weather than other means of transport, natural and climatic factors can
significantly affect its operation. For example, fluctuations in air
temperature in winter can cause icing of rails, communication lines and
pantographs on electric trains. This influence of meteorological conditions
on the operation of railway transport results in additional labor and money
costs. Therefore, monitoring temperature fluctuations and carrying out
preventive measures, if necessary, are important for the railway transport
operation. The program, which shows the temperature on the ground at the
moment and in the future for a given period of time, can also be developed
using dynamic singly linked lists for logistics processes. The temperature
forecast for the next day is constantly updated depending on the data
received by forecasters.

In addition, processes invisible to human eyes take place on the servers
of railway stations. Every day people book their tickets or cancel them over
the Internet, which means that dynamic lists can be used without much a
hassle in offline and online programs or applications.

Although C++ is quite old, it is a very flexible language. Therefore, it
is still used today. Although many other languages have already appeared,
the relevance of C++ will also be great within the next 5 years. The reason
1s that a lot of codes in this language being used now cannot be rewritten in
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other languages, and there is no need for this. In addition, this language 1s
universal: C++ compilers are available in every operating system, most
programs are easily portable from platform to platform. C++ allows us to
access memory directly and at the same time write high-level codes on the
primitives of the standard library or even on something more complicated.
You can use it to create cross-platform programs that will work very quickly
if you write the code correctly. C++ is used on web servers, for complex
calculations and various multimedia applications [4].

Memory management, which implies the use of dynamic structures, is
a necessary part of applications for different industries including railways.
Processing information using this method is fast and high-quality.

Conclusion

The main functions of dynamic singly linked lists are correcting and
replacing existing data during the program operation and adding or
removing new elements. Using this method is beneficial for performing
simple tasks, the purpose of which is immediately and completely
predetermined. Dynamic singly linked lists are commonly used for
informational programs or applications including those provided by Russian
Railways. The C++ programming language will remain topical for
developing applications for Russian Railways.
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Abstract. B naHHouM paboTe cocTaBneH 1 npoaHanmMampoBaH NnopTpeT COBPEMEH-
HOW KOMMNaHuM B cdepe pacnpeaenMTernibHon NorucTukn. PaccMmoTpeHbl nepenoBble
TexHonorun, paspabartbiBaemble N BHeApseMble KOMNaHnen «AMasoH» B COBCTBEH-
Hble 6usHec-npoueccol. MNMponssegeH aHanM3 NO3UTUBHOIO BAUSIHUA MHAOPMALMOH-
HbIX N TEXHOSTIOMMYECKMX HOBaLMN Ha 3(PPEKTUBHOCTbL PYHKLNOHUPOBAHUSA NOrUCTU-
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BUTUSA pasnmyHblx obnacremn norucTuku.
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MexXHOI02UU.

When you consider Amazon's current size and reach, it's hard to think
it all began in the garage of its founder. Yet it was there that Jeff Bezos
founded the online bookstore that would go on to become a global
phenomenon. Even after the company proceeded to build warehouses and
acquire more assets, many investors continued to dismiss Bezos and his staff
as another dot-com pipedream. But, in the 26 years since, Amazon's
transformation from a bookseller to the world's largest ecommerce
marketplace has been remarkable, even if, according to the company's
founder, developing the «everything shop» was always part of the plan.

With the usage of modern technologies, variety of logistic innovations
and even new technologies that were created with the sponsorship of
Amazon with a sole goal of improvement the efficiency of logistic process,
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Amazon becomes the biggest influencer in this field. The goal of this
scientific research is not only to look in retrospective on the influence the
company has already made, but also look into their future development plans
to conclude how exactly the Amazon will become the pioneer of future of
logistics.

Why Amazon (the name of this chapter shall obviously be reviewed
further)

In this chapter the reason of choice of Amazon as a company for
research shall be discussed. The reason is the system that Amazon created
for their logistics. This system will be described below.

The landscape of logistics in the modern world 1s primarily created by
huge transnational companies. However, Amazon managed not only to
create the system for their logistics but also managed to grind it to perfection.
If all of Amazon's distribution and fulfillment facilities were set out side by
side, they would cover a fourth of Manhattan. There are 258 functioning
facilities in the United States and 486 globally. This vast network is defined
in the United States by a variety of services, ranging from Prime Now hubs
in urban areas to fresh food and Whole Foods delivery items, as well as
fulfillment, sortation, and delivery stations. Amazon also has nine inbound
cross-dock centers, which are used to consolidate or break down imported
cargo before routing them to the appropriate fulfillment centers.

Amazon's other centers are mostly focused on fulfillment and delivery
stations across 20 additional countries, while some nations, such as Italy, the
United Kingdom, Germany, France, Spain, Singapore, and Japan, also have
Prime delivery facilities. Amazon's trucking fleet is continuously growing;
it began with the purchase of thousands of trailers in 2005 to move cargo
between fulfillment centers. Despite reports that Amazon may only have 300
genuine power units, there seems to be news about active recruitment for
fleets with their own power units to move the trailers acquired previously.

Amazon Air (formerly known as Prime Air) has a fleet of 32 Boeing
767-300s, with plans to expand to a 40-plane fleet. By comparison, that's
approximately the same size as the 15th largest passenger fleet in the United
States. It's not massive, but it'll only become bigger. The 210-acre Amazon
airport in Kentucky 1s expected to support up to 200 planes each day.

Since Amazon registered as a freight forwarder several years ago,
however, there has been less development with maritime freight. That's not
to say Amazon isn't beefing up its logistics team; it recently hired the former
CEO of UTi, a top-20 global freight forwarder. Amazon now has 17,700
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full-time job openings on its website, with 920 in the logistics and
transportation industry. In other words, logistics accounts for around 5% of
Amazon's workforce. Interestingly, according to previous Freightos
research, the information technology industry accounts for 5% of positions
at enterprise logistics providers. About half of these positions are located in
the United States, with the other half situated in Amazon's Seattle
headquarters. Given Amazon's global reach, it's no surprise that the company
has logistics positions open in 23 countries [1].

To sum up this chapter, it will be safe to say that the reason why
Amazon was chosen as a company of interest for this research is that
Amazon is a major player in logistics field with enormous capabilities and
only more ambitious plans of using more and more workforce and
technologies further.

The Amazon’s impact on development of logistic technologies

There were several innovations that were brought by Amazon to the
logistic industry. Those innovations were further implemented by other
companies in their logistics as well (for example, Uber and its’ Uber Eats).

In this chapter those innovations shall be discussed below.

e Air traffic control software

Amazon has formed a new team to develop software for air traffic
control for its growing fleet of delivery drones. The new software team is
tasked with integrating Amazon's drones outside line-of-sight into the
existing manned air traffic control system.

e Parachute deliveries

The e-commerce behemoth had previously made public demo films of
its drones landing in yards to deliver products. Amazon was given a patent
by the United States Patent and Trademark Office for a technique of safely
guiding packages released from drones to the ground. According to the
patent, Amazon is considering flying its drones high above its customers'
homes, which would be safer and more efficient.

e Underground deliveries

Amazon has confirmed that it is considering delivering items through a
network of underground tunnels. Their new patent application depicts a
system that transports items and containers using conveyor belts and vacuum
tubes. The benefits of such a delivery system, according to the patent,
include better efficiency, more reliable deliveries, and fewer road traffic.
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e Self-driving vehicles

According to the Wall Street Journal, Amazon formed a team last year
to figure out how it can employ autonomous trucks to carry items in the
future, citing people familiar with the matter. The in-house think tank, as
described, will look into how the corporation might transport products more
quickly and efficiently for less money.

e Voice-assisted deliveries

Amazon is increasing Alexa's capability once again, after incorporating
the voice assistant within the main Amazon app. In cities where these
services are available, Prime users will be able to order from Prime Now,
the company's two-hour delivery service, as well as its newer alcohol
delivery service.

Based on written above, we can conclude that Amazon has already
made a great deal of impact on the logistic processes as we know them.
However, not only the company is not planning to stop, they’re planning to
broad the spectrum of their logistics as well as make it more and more
innovative [3].

Amazon as a pioneer of the future of the field of logistics

In this chapter the discussion will primarily be about how Amazon see
the future of logistics and what steps is company planning to make in order
to develop their logistic system. How Amazon is planning to be the pioneer
of future with their extremely ambitious ideas in the field.

Amazon is currently attempting to make its shipping service more eco-
friendly. Amazon announced its Climate Pledge in 2019, pledging to be
carbon-neutral across the board by 2040, ten years ahead of the Paris
Agreement deadline. In a $5 billion initiative to offset its carbon emissions,
the corporation has also bought 100,000 electric vans from Rivian, a start-
up, with cutting-edge features like an advanced driver-assist system and
sensor equipment. The first of the environmentally friendly vehicles was
unveiled in late 2020, with 10,000 expected to be on the road by 2022 and
all 100,000 by 2030.

Scout, a drinks cooler-sized robot on wheels that navigates sidewalks at
walking speed and drops off tiny goods around the neighborhood, is the
tiniest addition to the Amazon delivery fleet. Six Amazon Scout robots were
trialed on the streets of Snohomish County, Washington, in January 2019 —
initially with a human chaperone — and have since begun making deliveries
in Southern California, Georgia, and Tennessee, with road trials in the
United Kingdom undergoing as well as ground experiments in four
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American states where the robots are already delivering parcels to customers
[4].

Amazon's fulfillment centers have traditionally been massive
warehouses, ranging in size from 400,000 to 1 million square feet (37,161-
92,903 square meters), or the equivalent of 14 football fields. However, in
order to improve its same-day delivery capability, the e-commerce
behemoth will soon establish 1,000 smaller fulfillment centers in suburban
neighborhoods around the United States, putting it in direct rivalry with huge
brands like Walmart. In fact, due to the pandemic, Amazon is converting
shopping malls into distribution centers. Amazon received approval in
March to transform unused malls in Baton Rouge, Louisiana, and Knoxuville,
Tennessee, into shopping centers.

Conclusion

As for the conclusion, it shall be summed up regarding everything that
has been written beforehand.

From the data and information above we can make several major
conclusions connected with the future of the field of logistics. Those
conclusions will be the following:

Firstly, the amount of usage of different technologies will only increase
therefore the human labor in the final round of logistics (to-home delivery)
will only decrease since humans will be replaced with drones, small delivery
robots and other perhaps even self-driving machinery.

Secondly, the amount of human labor in logistics will decrease in
general making logistics way faster and more efficient with the excessive
number of robots and other machinery replacing mankind in the field.

Thirdly, Logistics will become more “local”, yet more controlled by
few huge international corporations making the field only more
monopolistic.

Last but not least conclusion is that the development of logistics in way
it currently goes will make the life of those with access to the services it
provides only better and more efficient and more comfortable. However, this
way of development raises an excessive amount of social issues the solution
to which might be one of if not the hardest task our future society will have
to overcome.
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containers from Shanghai to Novosibirsk when using container and freight trains in
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[TepeopuenTanus rpy30n0TokoB Ha Boctounbii momuron Poccum B
BUJ1y MUPOBOT'O KpHU3HCa MOABEPIIIa TpaHC(POpMAIUK CYIIIECTBYIOIINUE 1IETIH
nocTtaBok npoaykuuu u3 Kuras. CoBpeMeHHAs JOTUCTHUKA CTOJIKHYJIACh C
HOBBIMHU IJI00QJIbHBIMU BBI30BaMHU.
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OIHUM U3 KIIFOYEBBIX [TAPAMETPOB, BIHSIOIINM HA IPUBIICKATEIBHOCTD
BbIOOpA c110c00a JOCTABKU JIJIsl IOTPEOUTENEH, SIBISETCA CPOK JOCTaBKH [1].

B kadecTBe KIIIOUEBBIX MPEAIATa€TCS PACCMOTPETh CIEAYIOIINE JIOTU-
CTUYECKHE IETNH MOCTaBOK KoHTeiHepoB u3 [llanxas B HoBocubupck [2]:

. ITopt Illanxaii — BaagMBOCTOKCKHUNA MOPCKOW TOPrOBBIM MOPT
(BMTII) — xene3HoA0pOKHAS CTaHIMS BaaguBOCTOK — JKeJIe3HOA0POKHAS
ctanuust HoBocubupck-Bocrounsiit (puc. 1).

Puc. 1. Jloructuueckas uemnb noctaBku Ne 1

V [ =
nopT Bﬂa,D,MB“OCTOKCKMV!’ @ )'}(eJ'IESHOJJ,Opo}KHaH e e )KeneaHonomeHaﬂ
LW aHxait MOPCKOW TOProBbin cTaHuus cTaHyua
nopt BnagusocTok HoBocnbupck-BocToYHBI

2. Ilopr lllanxaii — nopt BOCTOYHBINA — XKEIE3HOAOPOKHASA CTAHIIHS
Haxonka-BocTounas — xene3HonopoxHas craniust HoBocubupck-Boctou-

HBIH (puc. 2).
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Puc. 2. Jloructudueckas 1ienb mocraBku Ne 2

3. Kenesnogopoxnasa cranuus [llaHxail — mOrpaHUYHBIN TEPEXOL
Manwxypus (Kurtait) — 3abalikansck (Poccus) — kene3Ho1opokHasi CTaH-
st HoBocubupck-BocTounstit (puc. 3).
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nsiab (Kutait) — J[3ameia-Yya (MoHronus) — norpanuuHbii nepexoj Cyxoa-
batop (Mounronust) — Haymku (Poccus) — sxxene3nogopoxHas ctaniust Ho-
BocHOUpPCK-BocTouHbli (puc. 4).
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Puc. 4. Jloructuueckas uenb noctasku Ne 4
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Ha >kene3HoJoOp0o’KHOM TPAHCIIOPTE CYIIECTBYET JBa CIIOCO0a OpraHH-
3aIlMH IIEPEBO30YHOI0 MPOIEcca Ha CyXOMyTHBIX IIJIeUax MepeBo3KH [3]:
1) ¢ BKITFOUEHHEM BaroHOB ¢ KOHTEHHEpaMH B KOHTEHHEPHBIC TTOE3/1a,

KOTOpBIE ciieyeT 0e3 mepepaboTKu 1
2) ¢ BKJIFOUEHHEM BaroHOB C KOH

O CTaHIIMU Ha3HA4YCHUA,
TeﬁHepaMH B I'PY30BLIC I10C314, KOTO-

PbIC CJIICAYIOT OO0 CTAHIWU HA3HAYCHUA COIJIACHO AOPOKHBIM INIaHaAM (I)Op-
MUPOBAHUA C HepepaGOTKoﬁ Ha IIOIMMYTHBIX CTAHIIUAX.

JlaHHBIE CITOCOOBI UMEIOT KaK CB
(tabu. 1) [4].

IIpeumyecTBa 1 HEAOCTATKH KO

OoH IPCUMYIICCTBA, TAK 1 HEAOCTATKH

Tabnuya 1

HTeHHEPHBIX U I'PY30BBIX N0€3/10B

KoHTteiiHepHbIe TToe31a

I'py30BBIe Moe31a

IIpeumywecmea

1. CokparmieHue cpoka JOCTaBKU Tpy3a 3a
CYET YBEJIMYEHUS CKOPOCTH CIIECAOBAHUS U
OTCYTCTBUS TepepabOTKM Ha TMOIMYTHBIX
CTaHIMX

1. Baronsl ¢ KOHTeliHEpaMU MOTYT BKIIIO-
4aThCsl B COCTaB B Pa3JIMYHOM KOJIHYECTBE

2. IloBpImeHue COXpPAaHHOCTHU IICPCBO3KHU
3a CUCT COKpalmeHHA CTOSHOK Ha IMOIMyT-
HBbIX CTaHIIUAX

Heoocmamxu

1. Heo6xo1uMocTh YCTOMYUBOIO KOHTEH-
HEpOIMoToKa i (OPMUPOBAHUS KOHTEH-
HEPHBIX MOE3/10B

1. Huskue cpoku JOCTaBKHU Tpy3a B BUILY
OoJiee HU3KOH CKOPOCTH ClieZIoBaHus (TPy-
30BO#) 1 OOJIBIIIOTO YHKCIa TIEpPepadOTOK Ha
MOMYTHBIX CTaHITUSIX

2. bonee HU3Kasi COXPaHHOCTh IEPEBO3KU

Ha ocHoBanuu aHanm3a JaHHBIX U (HOPMYJT OMNpEIENICHbl pacueTHbIC
CPOKH JIOCTaBKM KOHTEHHEPOB MO HCCIeayeMbIM HamnpaBieHus M (Tadi. 2) [5].

Tabnuya 2

PacueTHbIe CPOKH J0CTABKU KOHTEHHEPOB
10 HCCJIeyeMbIM HANPABJICHUAM

PacueTHble CPOKU IOCTABKH, CYT
Jloructuyeckas »
. Konreiinepusle no-
cxeMa Mopckoit Tpanctiopt| ['py3oBeie moe3na e3a
| noructuueckas rpys
Ty, = 6 CYT T.PY® =17 cyt TXOHT = 13 cyT
CXGMa MOp y KL, y KA y
II moructnueckas rpys
T,., = 7 CyT TP = 18 cyT TKOHT — 14 cyT
cxeMma MOp y KA, y KA y
III moructuueckas rpy3
- T = 18 cyT KOHT = 14 cyT
cxema A y A y
IV noructuueckas rpys
— T =17 cyT TEOHT = 14 cyT
cxeMa A y oA y
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C menbro UcCae0BaHUs Pa3HUIIBI BO BPEMEHHBIX 3aTpaTax MEXIy Iie-
PEBO30YHBIMU TEXHOJIOTUSIMU OIPEAEIICHBI 00IIME CPOKH JOCTABKU KOHTEH-
HEPOB MO HUCCIEAYyEMbIM HaMpaBJIeHUsM (TadI. 3).

Tabnuya 3
OO01ue CPOKM JOCTABKU KOHTEHHEPOB MO HCCJeAyeMbIM HAallPABJICHUAM
Jlornermeckas OO61ue CpoKH T0CTaBKH, C
cxema p » YT

CmenranHasi mepeBo3Ka: MOpe + jKeles3Hast Jopora (Ipy30BOH IO-

I morucTuyeckasi |€311) — T<1)6m =17+ 6 = 23 cyT;

cxema CwmenianHasi mepeBo3Ka: Mope + >kene3Hasi qopora (KOHTeWHEepHbIN
noesn) — Tog, = 134+ 6 = 19 cy.
CMmelmianHas nepeBo3Ka: Mope + jkene3Has jaopora (rpy30BoOi Io-
1 norucruue- [e31) — Togy = 18 + 7 = 25 cyT;

ckag cxema |CmellaHHas MepeBO3Ka: Mope + xkeye3Has Jopora (KOHTEHHEpHbIN
noesn) — Tog, = 144+ 7 = 21 cyr.
[Ipsimast sxes1e3HOIOPOKHAS JOCTABKA B COCTABE I'PY30BOI0 Moe3aa —
IIT norucrtuue- |18 cyr;

ckas cxema |[Ipsmas xene3HoqopoxkHask JOCTaBKa B COCTaBE KOHTEHHEPHOTO I10-
e3na — 14 cyr.
[IpsimMast sxes1e3HOOPOKHAS OCTABKA B COCTABE I'PY30BOI0 Moe3aa —
IV noructuue- (17 cyr;

ckas cxema |[Ipsmas xene3HoqopoXkHas JOCTaBKa B COCTaBE KOHTEHHEPHOTO I10-
e3na — 14 cyr.

JlanHble, moyyeHHbIe B Ta0d. 3, MpeACTaBIEHbl B BHUJIE PUCYHKOB
(puc. 5, 6).

30
25
25 23
19 21

20
15
10

5

0

Mope + xene3Has qopora (rpy30Bble Mope + xene3nas nopora
rmoesna) (KOHTEHEpHBIE MOe3/1a)

® Yepes BMTII (I cxema)  ®Yepes nopt Bocrounsiii (II cxema)

Puc. 5. Cpoxu noctaBku koHTeitHepoB u3 lllanxas B HoBocuOupck mpu opranuzaiuu
CMELIAaHHOM NEPEBO3KHU C y4aCTUEM MOPCKOTO U JKEJIE3HOIOPOKHOTO TPAHCIIOPTA
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20 17 14 14

10

B cocrase rpy30BbIX 110€310B B cocraBe KOHTEMHEPHBIX ITOE3/10B

Yepes reppurtopuro Kutas u Poccun (111 cxema)
Uepes Tepputoputo Kuras, Monronuu u Poccuu (IV cxema)

Puc. 6. Cpoku nocraBku koHTeiHepoB u3 [llanxas B HoBocubupck
IIpHu OpraHru3aliu IpPAMOHU KCIIC3HOJOPOKHOU IICPCBO3KU

CpOK AOCTaBKHU MPHU OPraHU3ANU CMEIIAHHOW MEPEBO3KU C UCIIOIb30-
BAHUEM TPy30BbIX 1oe310B uepe3 BMTII coctaBnsier 23 nHs, uTo Ha 4 1HS
00JIbIlIe, YEM MPU UCIOJIb30BAHUU KOHTEHMHEPHBIX MOE3/10B HA TOM K€ CY-
XOMYTHOM IUIe4€e JaHHOTO MapiipyTa (19 quei).

CpOK AOCTaBKH MPHU OPraHU3aANU CMEIIIAHHOW EPEBO3KU C UCIIOIB30-
BAHUEM TI'PY30BBIX MMOE3I0B Yepe3 NopT BocTouHblll cocTaBisieT 25 nHEM,
4TO Ha 4 THA 0OJIbIIIE, YeM MPHU UCIIOJIH30BAHUH KOHTEHHEPHBIX MOE30B Ha
TOM K€ CyXOMYTHOM IlIeue TaHHOro mapuipyta (21 nens).

Cpok AOCTaBKM NMpPHU OPTraHU3aLUH MPSMOU KEJIE3HOJOPOKHON mepe-
BO3KH C HCHOJIb30BAHUEM I'PY30BBIX MOE3/I0B YEPE3 NOTPAHUYHBIN ITEPEXO]
Manwxkypusi — 3abaiikaibck cocTaBisieT 18 cyTok, uTo Ha 4 AHS OOJIbIIIE,
YEM MPH UCIIOJIb30BAHUHY KOHTEHHEPHBIX MTOE30B HA 3TOM K€ HAIIPABICHUHU
(14 cyr).

Cpok OOCTaBKM NMpPHU OPraHU3alUH MPSIMOW KEJIE3HOJOPOKHON mepe-
BO3KHM C HCIOJIb30BAHHEM TPY30BBIX MOE3J0B 4Yepe3 MOrPaHUYHBIE MEpe-
xoabl DpnsaHb — J3ambIH-Yy1, Cyxa-batop — Haymku cocrasisiet 17 CyTOK,
4yTO Ha 3 JIHA 0O0JIbIIE, YEM MPU UCTIOJIb30BAHNU KOHTEHHEPHBIX MOE30B Ha
ATOM k€ HarpaiieHuu (14 cyTok).

AHanu3upys CKa3aHHOE, MOXHO CHENaTh BBIBOJ, YTO KOHTCHUHEPHBIC
Moe3/a AT CYIIECTBEHHOE TPEUMYIIIECTBO BO BPEMEHU JIOCTABKU. {7151 nc-
CIEAYyEMBIX HANIPABJICHUN 3TO MPEUMYIIECTBO COCTABISAET 3-4 NHS, YTO SIB-
JII€TCS 3HAYUTENBHO BBICOKHM ITOKA3aTEIEM.
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AHHOTauus. B nepBoi YacTu cTaTby peyb UAET O NIOMMCTUKE Kak O Hayke, NoOMO-
rarowier He TONbKO MPOrHO3NMPOBaTb, HO U ONTMMU3MPOBATbL MPOLECC nepegayn To-
Bapa K KOHe4YyHomy notpebutento. MNMoapobHO onuchbiBalOTCA pesynbTaThl, KOTOPbIE
cTanu JOCTYMHbIMU U peanbHbiMy Bnarogaps pasBuUTUIO NOMUCTUKU U MHPOPMALIMOH-
HbIX cuctemM. Bo BTOpon yacTn aBTop roBOpUT O NepcrnekTuBax AanbHenwen 3Bosio-
UuKM 1 TpaHcopmMaummn B AaHHoM obnactu. B 3akniyeHun paccmaTtpmBaeTcst noso-
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Tendances actuelles de I'’evolution logistique
dans le monde moderne

S. D. Gorevaya

Université d’Etat d’économie et de gestion de Novossibirsk,
rue Kamenskaia 52, Novossibirsk, 630099

Résumé: Dans la premiére partie de I'article, on envisage la logistique en tant
que science qui aide non seulement a prévoir, mais aussi a optimiser le processus de
transfert des marchandises vers le consommateur final. Les résultats devenus
disponibles et réels grace au développement des systemes logistiques et d'information
sont décrits en détail. Dans la deuxieme partie, 'auteur évoque les perspectives
d’évolution et de transformation dans ce domaine. En conclusion, on parle de la
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situation de la France sur le marché mondial comme fournisseur de services
logistiques.

Mots — clés: [a logistique, [’évolution, le futur, les perspectives, la France.

L’une des principales directions de développement de I’économie
mondiale au cours des dernieres décennies est la mondialisation. Elle a non
seulement entrainé des changements structurels progressifs dans 1’économie
mondiale et a formé une nouvelle structure économique sur la planéte, mais
a également contribué a 1’émergence de nouvelles demandes des
consommateurs pour les services logistiques. Dans le contexte de la
mondialisation, les approches ciblées de 1’organisation de la logistique ont
changgé.

La logistique est une science qui aide a prévoir, a controler et a
optimiser le processus de transfert de biens, d’informations ou des services
des fabricants ou des fournisseurs directement a leur consommateur. Cette
science est axée sur la résolution de problémes pratiques et contribue a
réduire les colits de production, de stockage et de transport des marchandises
[1,2].

De plus, des changements technologiques importants ont été notés dans
de nombreux secteurs de I’économie. Cela a favorisé la mise en place des
approches adaptatives a 1’évolution de la logistique dans 1’ensemble des
secteurs économiques.

La spécialisation des activités logistiques est devenue un phénomene
fréquent. Elle s'est traduite par la séparation de grandes entreprises et par le
développement autonome de départements logistiques, souvent sous forme
des entreprises logistiques spécialisées qui se concentrent sur 1’exécution
des opérations exclusivement logistiques (par exemple, entreposage,
transport, dédouanement, distribution, etc.).

La spécialisation des activités logistiques a permis aux entités
¢conomiques de réduire les colits logistiques. [3] Dans le méme temps, en
raison de I’intégration verticale, le nombre de fournisseurs a diminué¢ et les
entreprises se sont de plus en plus orientées vers 1’établissement de relations
de coopération a long terme avec des sociétes logistiques.

La base scientifique pour ameliorer la théorie et la pratique de la
logistique au cours des dernieres anné€es a €t€ créée grace a la création, a
I’1dentification et au développement des méthodes de gestion des processus
logistiques visant a obtenir les résultats suivants:

1) réduire les stocks;
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2) accroitre la vitesse de réponse par rapport aux changements de la
demande du marché;

3) diminuer les colts logistiques, réduisant ainsi le colit des produits
manufacturés ;

4) optimiser des flux logistiques de transport ;

5) coordonner des activités des maillons de la chaine
d’approvisionnement etc.

Dans les années 2010 dans la gestion, la logistique et le controle de flux,
le concept de I’informatique s'est généralisé selon lequel, I’informatisation
de la sociéte, qui repose sur 1’utilisation des technologies de I’information,
est une condition indispensable pour le succes des activités de toute
entreprise y compris une entreprise logistique [3, 4]. Le développement de
I’approche informationnelle, a son tour, a contribu¢ a la croissance rapide
du secteur des services logistiques, qui comprend toutes les phases du
mouvement physique des flux physiques depuis les sources primaires des
matieres premieres jusqu’a la livraison au consommateur final.

Grace a automatisation du travail, il est devenu possible de réaliser
des procédures interactives pour des activités logistiques intégrées dans une
chaine d’approvisionnement unique : de 1’achat des mati¢res premieres a la
distribution des produits finis. En général, les technologies de 1’information
et de la communication permettent de former des systemes de surveillance
du mouvement des flux physiques a toutes les phases - de la source primaire
des mati¢res premieres au consommateur final, pour suivre tous les
processus logistiques en temps réel et a distance.

Perspectives de I’évolution de la logistique mondiale dans un futur

Certains experts prédisent qu'au cours des 10 a 15 prochaines années,
le monde sera plongé dans une crise énergétique économique mondiale. Cela
entrainera une baisse grave de 1’activit¢ économique, qui ferait voir le
developpement des activités industrielles et économiques en général et de la
logistique en particulier.

Dans ce contexte, le développement des outils combinatoires de gestion
appliquée est attendu. Cela s'applique €galement a la logistique. Pour
confirmer cette these, les experts tendent a souligner les tendances suivantes
dans le processus socio-¢conomique du monde [5]:

1. Les technologies révolutionnaires ne seront pas découvertes dans les
années a venir (elles sont encore au stade de développement), de sorte que
le ralentissement €conomique sera surmonté en améliorant les produits
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existants, y compris par la recherche des options combinatoires pour leur
utilisation (c’est-a-dire grace a la mise en ceuvre des outils logistiques).

2. Dans le contexte du progres scientifique et technologique, le cycle de
vie des produits se réduit, de sorte que les entreprises doivent de plus en plus
se tourner vers de nouveaux types de produits, ce qui, a son tour, les oblige
a généraliser les schémas des activités industrielles et logistiques a travers
I’utilisation des solutions combinatoires.

3. Les systémes logistiques seront construits sur la base du principe de
la combinatoire car dans une société post-industrielle les marchés sont
fortement saturés, ce qui entraine notamment un changement fréquent de
fabricants de produits.

4. Dans I’économie moderne, on a tendance a ralentir des flux matériels
(produits finis, travaux en cours, ressources matérielles), flux d’informations
(informations) et la construction des systemes logistiques devrait €tre basée
sur les principes de rationalisation des combinaisons de flux controlés des
matériaux, des informations, des finances, des services.

5. Les analyses multivariées des décisions logistiques stratégiques et
I’utilisation des combinaisons de diverses options deviendront une réponse
naturelle au déclin de la stabilité socio-économique et politique, a la
croissance des contradictions dans de nombreuses régions du monde
pendant la crise.

La France sur le marché mondial des services logistiques

Avec 10% de création du PIB frangais et 150 000 entreprises, la filiere
de la logistique en France est stratégique pour I’économie, I’emploi et le
développement des territoires. Cinquieme recruteur en France, la filiere
logistique compte 1,8 million d’emplois en France, soit 4 fois la filiere
automobile et constitue un débouché attractif pour tous les profils. Créée en
2020, la filiere s’est structurée autour de France Logistique.

Les services logistiques apportent a I’économie frangaise les montants
de valeur ajoutée suivants : fret routier - 12,5 milliards d’euros, transport
aérien - 4,5 milliards d’euros, opérations de fret - 6 milliards d’euros,
véhicules de location - plus de 2 milliards d’euros, transport maritime —
1 milliard d’euros. La France bénéficie d’une position privilégiée en Europe.
Le transport maritime représentant 80 % des €changes mondiaux de
marchandises, les grands ports maritimes francais constituent tout
particulicrement un enjeu stratégique pour les chaines logistiques. Une
dynamique d’engagements volontaires a €té initiée entre le Gouvernement
et France Logistique et a donnée lieu en 2021 a deux chartes d’engagements
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volontaires avec les acteurs du e-commerce et 1’association francaise de
I’immobilier logistique [1].

Ainsi, on peut conclure que dans les dix a quinze prochaines années, la
logistique mondiale se développera en fonction de solutions combinatoires.
Grace a leur solution en gestion appliquée, ’humanité peut passer au
sixieme ordre technologique.
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Influence of intangible motivation on labor results
in logistics companies
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Abstract: the article identifies the factors of intangible motivation that have some
influence on the results of work. The methods of intangible motivation in logistics
companies, their influence on the results of employees' work is investigated. Further,
the motivation of these companies is compared, conclusions are drawn.

Keywords: intangible motivation, logistics companies, promotion, job
characteristics, labor results, involvement.

Introduction

The foundation of any enterprise is the staff. It is through employees
that certain results of the company are achieved through setting goals and
objectives. In order for an employee to achieve results, it is necessary to
motivate him. The motivation system is connected.

As generations of employees change, new theories of motivation
appear, managers constantly have to find motivation methods that are
suitable for their company. They also think about how to effectively apply
it in their company.

Intangible motivation in logistics companies

Employees receive a salary for the results of their work. Employees'
earnings are associated with specific performance indicators, but this leads
to the fact that employees are focused only on achieving the target values
for these indicators. At the same time, the values of other indicators remain
unchanged or change slightly [1]. Then it is better to improve the system by
adding intangible motivation. Intangible motivation can increase costs by
14.5%, but as a result of its introduction into the company, profits will grow
by 11.6% [1]. Intangible motivation is a set of measures that do not use
monetary expression, aimed at stimulating the activity of an employee. The
employee himself can receive this motivation through various ways:
recognition, respect, status, training, delegation, company traditions, joint
recreation and more. The employee receives all this for free. In turn,
intangible motivation for the company requires large financial investments.
But there are still companies that are willing to spend money on this, because
they consider this type of motivation to significantly affect the results of
work.
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The most important factors of non-material motivation that affect the
results of employees' work are identified: job security, job characteristics
and promotion. The least important are the freedom of decision-making,
involvement in processes and flexible work schedule, identified through the
development of employees [2]. Also, do not forget about the features of the
industry. First of all, in order for an employee to stay in the company, over
time it is necessary to offer a social package that meets the needs and conduct
timely training of employees [3]. In logistics companies, you should be
motivated to work in a team, since the result of the work depends on several
departments. Another powerful motivation factor can be, for example, a
bonus system, holding competitions between employees [3].

We investigate what methods of non-material motivation logistics
companies use in different countries and how they can influence the results
of work.

DHL Express 1s the best employer according to «Great Place to Work»
and Fortune Magazine in the world. According to Michael Bush, «Great
Place to Worky, the heart of DHL is its employees who are motivated and
make the world a better place [4].

DHL Express has a whole range of motivation programs. The
DHL4ALL program helps to identify the best qualities of employees and use
them as opportunities for the results of their activities. The characteristics
of the work depend on this program, so employees will be motivated in
interesting work to improve their results. DHL4HER implements a gender-
balanced business with equal opportunities for all. This motivates women to
find a job and get promoted in this company. The DHL's Got Heart program
supports charity projects in which employees participate. For 4 years, the
company has donated more than 2.5 million euros to charity, so the company
shares the values of employees and respects them. Programs GoTeach,
aimed at helping education in different social strata, and GoGreen, aimed at
reducing pollution associated with a logistic compane, use less important
factors of intangible motivation- involvement in the process and the work in
a team, increasing the unity and cohesion of the team, which improves
interaction between departments, which means goals are achieved faster.
DHL Express has created three training programs for Certified International
Specialists (CIS), Certified International Manager (CIM) and CIM
Supervisor. By gaining new knowledge and skills, they can get a promotion,
and motivates them to study. Here they make sure that employees have a
balance between work and personal life. The company recognizes the
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success of employees, for this purpose there is a week of appreciation,
including parties, games and competitions, sports, where DHL expresses
appreciation to employees, achieving their need for recognition [5].

FM Logistic has a Top Employer certificate in France. Motivation here
1s based on family values, entrepreneurial spirit and common sense. In the
company, young professionals can complete the Future Moves training
program. Within 2 years, they will be able to visit various positions and
divisions at the international level. The training is provided free of charge,
involves an individual development plan, regular feedback and participation
in FM Logistic projects. This allows employees to learn, try different job
characteristics and find the most motivated, maybe even move up the career
ladder. For all employees, 3-5 trainings are held every year in different
formats: internal, external, face-to-face, with qualification assignment,
webinars and more. Managers value development in employees, therefore,
they offer them to periodically try various tasks, thereby expanding the
internal mobility of employees, meeting their needs for growth and
interesting work.

Volunteer and charitable activities help employees to improve
interaction with the team, create a favorable atmosphere for work. To do
this, the company takes care of the environment, for example, employees
periodically collect waste paper, plant trees. FM Logistic has a CityLogin
project, which includes the generation of employee ideas aimed at solving
the problem of eco-friendly supplies in cities with historical centers:
Moscow, Rome and Madrid. The company also has its own charitable
foundation, which distributes funds among charitable projects [6].

United Parcel Service or UPS is a company in which through to
investments and business practices an employer can evaluate the unique
skills, 1deas, experience and point of view of an employee, thereby taking
into account his individual characteristics and providing an interesting job.
Employees can develop their skills at UPS University, an education system
for new employees and retraining annually. The company cares about the
well-being of its employees, for this purpose they conduct courses for
drivers on safe driving, offer a number of health insurance programs for
various groups of employees, covering the need for employees in safety,
guaranteeing them employment and part of the social package. The
employees themselves take part in the UPS (BRG) Business Resource
Groups aimed at developing new skills and expanding professional ties,
which significantly helps in achieving results more quickly [7].
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UPS has its own charitable foundation and actively develops
volunteering. Every year during the International Month of Volunteering,
employees devote themselves to voluntary work, through which intangible
motivation factors are expressed: communication, involvement in the
process and teamwork. The company is also able to help communities in the
restoration and elimination of the consequences of natural and
anthropogenic disasters [8].

To compare the impact of intangible motivation and its factors, a five-
point evaluation system was used, where 1 point means the least impact on
labor results, 5 points - the greatest (table). Three experts from the fields of
HR management, project management and consulting gave their assessment.

The influence of intangible motivation and its factors in logistics companies

Comparison criteria | DHL Express FM Logistic UPS

The difficulty of 400 thousand >27500 people [10]]|534 thousand people

building motivation |people[9](2.6p) (3.3p) [11] (3p)

Revenue amount $25.168 billion $1.435 billion [13] |$97.3 billion [11]

(for 2021) [12] 3p) (2.6p) (3,3p)

Training system 3 programs 1 program; UPS University (4.3p)
(2.6p) trainings (1.6p)

Career opportunities |Yes, if only you  |Internal mobility is |This is actively helped
have all the actively developing |by annual retraining
necessary skills for |(3p) (3,3p)
the position (2.3p)

Contests/projects for The Future Movies |Business Resource

employees - program (2.6p) Group Project (3.3p)

Ecology Program GoGreen |Project CityLogin
(3p) (Gp)

Volunteering and  |The company There is a There is a charitable

charity supports charitable |charitable foundation;
foundations and  |foundation in International Month of
those in need (2p) |which there are Volunteering; there is

many charitable an opportunity to help
projects (2p) with natural disasters
(3.3p)
Results: 15.5 points 18.1 points 20.5 points

According to the table, the most influencion factors of labor results
were: training system and career opportunities.

This means that the needs for these factors to be concentrated on first
of all when building intangible motivation. Environmental and volunteer
activities were the least influential on the results of work.

Using this table, we will calculate how much revenue is accounted for
per employee in the company. In DHL Express, this figure is equal to $
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62.9 dollars. FM Logistic accounts for $ 52.2 dollars per employee. And in
the third company, United Parcel Service, the value of revenue per employee
significantly exceeds its value in other companies and amounts to $ 182.2
dollars. Therefore, the company rightfully takes 1st place, scoring 20.5
points. We can say that investing in intangible motivation is really justified.
This company provides a fairly wide range of non-material motivation,
which significantly affects the results of work. FM Logistic company takes
the second place. DHL Express closes the top three with 15.5 points.

Conclusion

Intangible motivation in the company has an impact on the results of
work, therefore it is necessary to correctly approach its implementation.
After comparing three logistics companies DHL Express, FM Logistic and
UPS, United Parcel Service turned out to be the best in this regard.
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Jloructnyeckue nepeBo3ku yrnsa B Kutam
B open top KOHTenHepax

/. II. Benosa, A. B. Epmonaesa, V. O. Hukonaesa, /. U. [lucapesa

@uHaHCcOBBIM yHUBEpCUTET IIpH IIpaBurenscree PO,

yi. Kubanbunya 1. 1, Mocksa, 129164, Poccus.
AHHOTauusA. B gaHHoOW cTaTbe NpoOBOAMTCA aHaNn3 TeHLEHUUN pa3BUTUA U NO-
TeHumMana nponsBoAcTBa U noTpebneHns aHepropecypcos B Poccum n Knutae. Ocoboe
BHMMaHWe yaeneHo mepam npasutenbcTBa Kutaa no nepexony Ha anbTepHaTUBHYIO
SHepreTuky, a Takke posib MeXagyHapo4HOro CoTpyaHUYecTBa B pa3BUTUM MHHOBaLN-
OHHOro npouecca. PaccMoTpeHbl yCnoBus NepcnekTuBbl pasBUTUA COTPYOHUYECTBa
MeXay CTpaHaMmu B pamkax pa3paboTku cTpaTternm nocTaBok aHepropecypcos 13 Poc-
cun B Knutan. PaspaboTtaHo KoMMep4Yeckoe NpeasioXXeHne no UCnonb3oBaHuMio nek-
CTUHAKOB C Lierblo NepeBO3KM rPy30B B paMKaxX BHELLHETOPrOBbIX OTHOLLEHUN.

KuarwueBsble ciaoBa: Kumati, nocucmuxa, mexcoyHapoOHas mopeoeiis, dce-
JIE3HOO0POIICHBLE NEPEBO3KU, Y21e000bI8aOWAsl NPOMBIULIEHHOCHb.

Logistics transportation of coal to China
in open top containers

D. P. Belova, A. V. Ermolaeva, U. O. Nikolaeva, D. I. Pigareva

Financial University under the Government of the Russian Federation,
Kibalchicha str., 1, Moscow, 129164, Russia.

Abstract. This article analyzes the trends in the development and potential of
energy production and consumption in Russia and China. Special attention is paid to
the measures of the Chinese government on the transition to alternative energy, as
well as the role of international cooperation in the development of the innovation
process. The conditions and prospects for the development of cooperation between
the countries in the framework of developing a strategy for the supply of energy
resources from Russia to China are considered. A commercial proposal has been
developed for the use of flexitanks for the purpose of cargo transportation within the
framework of foreign trade relations.

Keywords: China, logistics, international trade, rail transportation, coal
mining industry.

B nocneaaune mecsaubl MHOTHE CTPaHbl HATOKUIIA HAa Poccuro psit caHk-
IIMOHHBIX Mep. Tenepb KOJUYECTBO PHIHKOB COBITA CHIPhSI COKPATHIIOCH,
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HEU3MEHHBIM OCTAJIOCH COTpYAHUYECTBO ¢ Kutaem. Poccuiickuii yroib, J10-
ObIBaeMbIii B XaKacCHHM BBICOKO KaJIOPUHUHBIA M TEPPUTOPHAIBHO OJIM3KO
pacnosnoxeH K rpanuie ¢ Kuraem, TeM BpeMEHEM y BOCTOYHBIX COCENEH
IPUCYTCTBYET psiJl MpoOJieM: CHUKEHHE 00beMa JOOBIYH YIJIsl B COUETaHUU
C MOJUTUYECKON HANPSKEHHOCTH C KPYIHBIMU UMIIOPTEPAMU IPUBEIN K
DHEPreTUYECKOMY Kpu3ucy Kuras, KOTOpbIii NpOoI0KAETCS U 110 CEU JIEHb.

PemienneM CIIOKUBIIENCS CUTYyallMy CTAHET TPAHCIIOPTUPOBKA BBICO-
KOKaJIOPUIHOTO yIJIs U3 Xakacuu, Jo0biBaemoro npeanpustuem AO CYIK
K OJIMDKaMIIIM HYKIAIOIIUMCS B ChIPbE YTOJIBHBIM 3JIeKTpocTaHIusIM B Ku-
Tae.

Kuraii siBiisieTcsi caMbIM KPYIHBIM TOTPEOUTENEM U TPOU3BOIUTEIIEM
yrist. Jonst noosiun Kutast cocraisier 51 %. Ho ero mpousBojicTBa He10-
CTaTOYHO, ITO3TOMY CTPaHa AKTUBHO UMIIOPTUPYET 3arpaHUYHbIN yToJib [ 1].

B 2020 r. BbisiBUIICA psif ipoOIieM, KOTOpble KocHyuch U Kuras. Ilo-
JUTUYECKass 00CTaHOBKa yjanwia ABCTpalivio U3 umnoprepoB Kuras, ko-
TOPBIM Hayajl UCKaTh HOBBIX MOCTABIIMKOB, OJJHUM W3 HUX OKa3zanach Poc-
CHd, Ubsl JIOJI1 MUPOBBIX 3aracoB coctasiusier 15 %. Kpome Toro, 3atomne-
HUsl B Kutae mpuBenu K 3aKphITHUIO JECSITOM YAaCTH LIAXT, IPA 3TOM COKpa-
tunack A00b4a 30 % yrias B pernone. C 0JJHON CTOPOHBI, ITO MO3BOJIMIIO
Kuraro aeiicTBoBaTh B paMKax 3allJIAHUPOBAHHOM CTPATETUH MO YMEHBbIIIE-
HUIO COOCTBEHHOM JOOBIYM M3-3a MPOOJIEMbl BEHIOPOCOB yTiepoia, Hapaiy-
Bast uMnopt B Poccun. Ho Taxxke Kurait ctpeMuTcs Kk mepexoay Ha 3KOJ0-
TUYHBIN BUJ SHEPTUu OT nepepadbotku Ypana Ha ADC k 2027 .

AHanu3 pbhIHKa yriieqo0bIBatonIell MPOMBIIUIEHHOCTH IOKa3aj, 4To
KpyIHEHIIel KOMIaHue no 100bIue BHICOKOKATIOPUITHOTO YTJIS SIBISIETCS
CYOK Xaxkacwusi, 3aBojibl KOTOPOM pacmojioxkeHbl 0nu3ko k Kutaro [2].
VYroae, npousBoauMbeiii Ha CYDKe, sBiseTcsS XOpolIed albTEpHATUBOU
AMEpPUKAHCKOTO YTJIsl, TOCKOJIBKY OH UMEET OOJIBIIIYI0 KaJTOPUITHOCTh U MO-
KET OBITh MEPEeBE3CH MO Keyne3Hou jJopore. CTOUT OTMETUTh, uTo KuTaii-
CKOE€ IPaBUTEIBCTBO YBEIMYMIIO CyOCHIMM HA KEJIE3HOJOPOKHBIE Iepe-
BO3KH U CHU3WJIO O0BEM JIOTAllU Ha MOPCKHE MepeBO3KU. COTPYITHUUECTBO
¢ AO CYOK kak ¢ opranusanueit, nogaepxuparomiei ESG-npuHIunmnbI, 1mo-
BbICUT cTartyc KuTast Ha MUpPOBOI apeHe U nepej reHepaibHou Accambiieeit
OOH.

[IpuyHuMass BO BHUMAaHHE CHOPOC KUTAWCKOW TMPOMBIIUIEHHOCTH Ha
OIPEJICIIEHHBIE ChIPHEBBIE PECYPCHl H POCCUIICKYIO 00ECIIEUEHHOCTh OMpe-
NEJEHHBIMHA BUJAMHA MaTEPUATIOB OJHUM W3 BO3MOKHBIX ITyTEW HAPAILICHUS
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TOPTOBOTr0 COTpyaHNYECTBa ¢ KnTaem sBIsIeTCS yCOBEPIIEHCTBOBAHNE TEX-
HOJIOTUM, ONTUMH3UPYIOLIMX 3aTPaThl HA KEIE3HOJIOPOKHBIE MEPEBO3KU
[3]. B xauecTBEe OJHOTO U3 MOTEHIHAIBHO-BO3MOKHBIX BAPUAHTOB MOXKET
OBITh OCYIIECTBIEHO BHEAPEHHNE BATOHOB TUIIA «OMEH-TOM». OTHUM U3 TIpe-
UMYLIECTB JAHHOT'O TUIIAa KOHTEMHEPOB ABJISETCS BO3MOKHOCTD MEPEBO30K
HIMPOKOTO CIIEKTPA PECYPCOB: HAYMHAS OT YIJISl, 3aKaHUYHUBAsI MACIIAMMU.

B Texymmit MomenT KHP ucnbiThiBaeT ocTpyro moTpeOHOCTh B SHEPTO-
pecypcax, B 4aCTHOCTH — B yrie. 11o 3Toil npuunHe, OTHUM U3 OCHOBHBIX
BHUJIOB 3KCIIOPTUPYEMOTO ChIPbSi MOXKET CTaTh yrojb — Poccus 3aHMMaeT
BTOPOE MECTO B MHpE 10 3arnacaM JaHHOro pecypcea. [Ipu atom IIpaBurens-
ctBo Kutas nnst moctuxkenus: onHot u3 LIYP: cHmkeHus BbIOPOCOB yriie-
KHCJIOTO Ta3a B atMoc(epy; IUIaHUPYyET COKPATUTh KOJIUYECTBO NOTpedIIsie-
Moro yriist k 2027 T.

Jlnst nuBepcuUKanuy pUCKa MO CHUKEHUIO TOBapOOOOpOTa MEXKIY
JBYMsI CTpaHaMU, OJTHUM U3 CIIOCOOOB MOXKET MOCTYKUTh IEPEOPUEHTALIHS
DKCIOPTA POCCUMCKOW NPOAYKLMH, HAIIPUMEP, HA PACTUTEIBHBIE Macia.
[lepeBo3ka MUIIEBBIX NPOJYKTOB BO3MOKHA MPU UCIOIB30BaHUU (PIEKCH-
TaHKOB — KOHTEWHEPOB, MIPEACTABISAIONINE COO0N MATKUI pe3epByap U3 crie-
IMAJIbHOW TKaHHU, MPEIHA3HAYECHHOW JIJIs IEPEBO3KU KUIAKOCTEN [4].

JlaHHOE pelIeHUE MOTEHIMAIbHO MOXET MO3BOJIUTh YBEJIMYHUTH MPHU-
ObLIIb U CHU3UTH M3JAEPKKH MepeBO30K. OJMH U3 HaYalbHBIX ATANOB BHE-
peHUs JaHHOM TEXHOJIOTMH BKJIIOYAET B ceOsl HapallleHHue KOHTEHHEPHOTro
napka MocpeICTBOM JIM3UHTa MEPEBO30YHON TEXHUKHU Y KOMIIAaHUU «Mex-
nyHapojHas soructruka CPCT PYCy» B nepBbie 3 Mec. peanu3aluu MpoeKTa,
YTO TAaKX€E MO3BOJUT MOBBICUTh SJKOHOMHUYECKYIO aKTUBHOCTh HAa BHYTPEH-
HEM pbIHKE. /{anee BO3MOXKHO YBEIMYEHUE JIOTUCTUYECKUX MOITHOCTEN TTO-
CpelICTBOM ITPUOOpETEHNs BarOHOB OTEYECTBEHHOM KoMnaHuu «AbakaHBa-
roHMamm» B COOCTBEHHOCTH Jioructuueckoro omneparopa «PXKJI Jloru-
ctuka». [1o Mepe yBeMmueHns 3KCIopTa peCypcoB CTAHET BO3MOKHBIM €7Ke-
FOAHOE HAPAIICHNE KOHTEMHEPHOTO MTapKa, ¢ y4ETOM aMmopTu3anuu |3, 6].

Ha ocHOBaHWHU NaHHBIX, TOJIYYEHHBIX B IPOLIECCE UCCIEAOBAHUS, ObLIT
pa3paboTaH IKOHOMHUYECKH BBITOJIHBIA TPAHCHOPTHBIM MapIIpyT JJIsi pea-
JU3alu KOMMEPUYECKOro IpeiokeHus. CormacHo 3ToMy, TOYKOM 3apOikK-
JEHUsI TPY30I0TOKA sIBJsieTCs yroibHbii 3aBoa CYIOK-Xakacus. Oneparo-
POM MYJIBTUMOJAIBHON MEPEBO3KU CO CTOPOHBI Poccuu Oyner BbICTynaTh
AO «PX/] Jlorucrrkay, NOCKOJIIBKY OHA MOXKET 00€CIIEYNTh KOMIUIEKCHOE
IMPOMBIIIEHHOE JJOTUCTUYECKUE PEIICHUE: BBICOKOKAIOPUWHBIA yTOJb Me-
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pPEBO3UTCS B open top KOHTEHHEpax rpy30BbIMU aBTOMOOWIISIMU 10 KEJIE3-
HOJIOPOKHBIX MYTEH, OTKyJa CJIEIyeT J0 MOrPaHUYHOro rnepexonaa 3abdaii-
KaJIbCK — MaHbWKypHs.

[Tocne nepegaun rpysa Ha cTopoHy Kurtas OTBETCTBEHHOCTH 3a Iepe-
BO3KY Boziaraercsi Ha ux omeparopa Criterion-Referenced Competency
Tests (CRCT) B coorBeTcTBUM ¢ DAP MaHbwKypusi: KOHTEHHEPHI C CHIPhEM
noCTaBIsArOTCS A0 [leknHa, 0TKy/1a Ha aBTOMAIIMHAX OTIIPABIISIFOTCS K TOY-
KaM IoTalleHus rpy3onoroka B Kurae, To ecTh K CKJIaJaM KOHEYHBIX TO-
YEeK — TEIJIOBBIX JJIEKTPOCTAHIIHM

B kayecTBe OCHOBHOTO NMOTOKA JUII NMHBECTULIMM HA 3aKYyIIKy KOHTEH-
HepoB Oynet Boictynarh oneparop «PXX][ Jloructuka». B coorBeTcTBUM C
MEXTyHApOAHBIMU TIpaBWwiaMu «MTHKOTEpMC)», OCHOBHBIE 00SI3aHHOCTH 11O
HECEHUIO 3aTpaT Ha IMEpPEeBO3KH Ha Tepputopuu Poccum Bo3mararoTcs Ha
kommanuto-rpyzoornpasurenst «CYOK», Ha Tteppuropun Kurtas nanHbii
MEXAaHU3M BO3JIArarOTCsl HA MPUHUMAIOIIAE KOMIIAHUH, B JAHHOM CIly4ae,
JAHHBIE 3aTPaThl MOKPBIBatOTCA M3 OrokeToB TOC: TexHuYeckoe odecre-
YEHHE TPAHCTIOPTUPOBKU I'Py30B. B COOTBETCTBUM ¢ pacueTamu, IMPUBE/ICH-
HBIMM B Tabmnuile, mokaszatean NPV mannoro mpoekta paBHbl ROE u IRR.

B xadecTBE OCHOBHBIX PUCKOB, CYHIECTBEHHO BIMSIOIINX HA peajin3a-
MO JAHHOTO MPOEKTa, MOYKHO BBIJIEIIUTH CIEAYIOIIEE: KIOUYEBOU MOJIUTH-
YECKUU PUCK MPEJCTaBIsieT cO00M CHMXKEHHE TOPrOBOTO 000pOTa MEXIY
POCCHUIMCKON M KUTAWCKOW CTOPOHOM, OOYCIOBJIECHHOTO YXYAIICHUEM JH-
IJIOMAaTHYECKUX OTHOIIEHUM IBYX JiepkaB; PUHAHCOBBIN PUCK 00YCIOBIH-
BAETCS BOJATWJIBHOCTBIO LIEH HA SHEPTETUUYECKHUE PECYPCHI U HEMPEACKA3Y-
€MOCTBIO TAJIbBHENIIEN X CTOUMOCTH B CBSI3U C 3KOJIOTUYECKOM MOBECTKOM,
HaIpaBJIECHHOMN Ha TOCTUKEHUE YIIIEPOJIHON HEUTPAIbHOCTH; HauboJee cy-
IIECTBEHHBIM SIBJISIETCS COLIMAIBHBIN PUCK, MPEJICTABIIAIONINI cO00i1 BBEIE-
HUE PANA OTPAHUYCHUN B CBSI3U C YXYALICHUEM SITHAIEMUAOIOTHYECKON CHU-
Tyalyu B OJHOMN U3 CTPAH-IIAPTHEPOB.

Takum 00pa3zoM, Ipu peau3alu MPOeKTa HEOOXOJAUMO YUUTHIBAThH
pHUCK-(AKTOPHI, BIUAIONIME HA COOTHOIIIEHUE BO3MOXKHBIX TOTEPH U OXKHUJ1a-
€MOU MPUOBUIHN OT €0 Pean3alnu.
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JKOHOMUYECKHI IPPEeKT 0T peau3alu HHUIUATHBDI

Tabnuya

Ton | 3arpatsr Bripyuka EBIT E;Eg;;: q;jz’[(g%‘)" DCF NPV ROL % | IRR, %
2022204 419 047 | 139 061 447 |65 357 600 0 65 357 600 | —58 880 721| 58 880 721| —31,97 | —47,00
2023 83104391 | 91112391 | 8008000 | 1601600 | 6406400 | 6499472 | 52381248 9,64 7,03
— |2024] 89539336 | 94960136 | 5420800 | 1084160 | 4336640 | 3963 642 |-48417606| 6,05 457
2 [2025[105351753| 111819753 | 6468000 | 1293600 | 5174400 | 4260672 |-44156934| 6,14 4,63
" 12026105626 698| 120 102 698 | 14476000 | 2895200 | 11580800 | 8590801 |35 566 133| 13,70 9,64
2027121439 115| 132527 115 | 11088000 | 2217600 | 8870400 | 5928098 |29638035| 9,13 6,69
2028 | 93306 698 | 120 102698 | 26 796 000 | 5359200 | 21436800 | 12906 519 |—16731516| 28,72 | 17,85
2029 | 83654281 | 107 678281 | 24 024 000 | 4804800 | 19219200 | 10424 650 | —6 306 866 | 28,72 | 17,85
2030 | 74 001 864 | 95253864 | 21252000 | 4250400 | 17001 600 | 8307933 | 2001067 | 28,72 | 17,85
Tox | 3arparsi Bripyuka EBIT Hanor wa | Hucras mpu-|  py - NPV ROL % | IRR, %
IpUObLIb ObLIb
2022 [139061446,7| 880000000 |740938553,3|373551637,7|367386915,7/330979203,3/330979203,3| 532,81 | 41,75
2023 [91112391,33| 968000000 |876887608,7|442091723,8|434795884,9(352890094,1]683869297,4| 962,42 | 44,92
v, |2024] 94960136 | 1064800000 | 969839864 |488954539,9|480885324,1/351619204,4] 1035488502| 102131 | 45,16
O [2025] 111819753 | 1171280000 | 1059460247 |534137559,1(525322687,9| 346046326 | 1381534828 | 947,47 | 44,85
O [2026[120102697,7| 1288408000 | 1168305302 |589012890,5|579292411,9/343781851,2| 1725316679| 972,76 | 44,96
2027 132527114,7| 1417248800 | 1284721685 | 647705383 |637016302,3|340574928,5/ 2065891607 | 969,40 | 44,95
2028 [120102697,7| 1275523920 | 1155421222 |582517251,7|572903970,6|275944016,1| 2341835623 | 962,03 | 44,92
2029 [107678280,7| 1147971528 | 1040293247 | 524474323 |515818924,3223827498.5] 2565663122 | 966,11 | 44,93
2030 [95253863,67| 1033174375 |937920511,5|472862076,7|465058434,8181802862,3]| 2747465984 | 984,65 | 45,01
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MNepcnekTuBbI ynpaBneHust TPAaHCNOPTHO-NOMMCTUYECKUMMU
cUCTeMaMM Ha OCHOBe UM POBbLIX TEXHONOIMMN

C. A. Kemapuyrkosa, M. A. Epmonun

CuOHpCKH TOCY1apCTBEHHBIH YHHBEPCUTET BOJHOTO TPAHCIIOPTA,
yi. lllernakuna, 33, r. HoBocubupck, 630099, Poccus

AHHoOTaumsa. ObocHoBaHa HEOGXOANMOCTb BHEAPEHUS LMPOBLIX TEXHOMOMMI
B npoLecc ynpasrneHnst TPaHCNOPTHO-NOMMCTUYECKUMIN CUCTEMaMM C LieNbio MOBbILLEe-
HUA 3P PEKTUBHOCTU NX (PYHKLMOHMPOBAHUA. Micnonb3oBaHe NpUHLMNOB MOAENUPO-
BaHMS MPOLIECCOB CKBO3HOIO MOHUTOPUHIA U KOHTPOSS NapamMeTpoB NOTOKOBbLIX MPo-
LLleCCOB B COBPEMEHHbIX YCNOBUSX ABNAeTCA Hanbonee nepcnekTMBHbLIM Hanpasrne-
HMEM NOBbILLEHNSA KOHKYPEHTOCMOCOBOHOCTU KOMNAaHUI, OCYLLIECTBASAOLLMX CBOK Aes-
TENbHOCTb Ha pblIHKE TPAHCNOPTHO-NOrMCTUYECKNX YCITYT.

KiroueBble ciioBa: Jocucmuka, mpaHcCnopmHo-10cucmudecKue Cucmemal,
L;u¢p06bl€ mexHoJjiocuu, yenu nocmdaeokx.
Prospects for the management of transport
and logistics systems based on digital technologies
S. A. Zhemarchukova, M. A. Ermolin

Siberian State University of Water Transport, 33 Shchetinkina str.,

Novosibirsk, 630099, Russia

Abstract. The necessity of introducing digital technologies into the management
process of transport and logistics systems in order to increase the efficiency of their

functioning is substantiated. The use of the principles of modeling the processes of
end-to-end monitoring and control of the parameters of flow processes in modern
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conditions is the most promising direction of increasing the competitiveness of
companies operating in the market of transport and logistics services.

Keywords: logistics, transport and logistics systems, digital technologies,
supply chains.

[MudpoBbie TEXHOIOTUM, OMPEACIAIONINE MapaMeTpbl U JAUHAMUKY
TPAHCIOPTHBIX U IPY30BBIX MOTOKOB HA PA3IUYHBIX CTPYKTYPHBIX YPOBHSIX
POCCUICKON SKOHOMUKH, OKa3bIBAIOT CYLIECTBEHHOE BIMSHUE Ha yIIpaBJe-
HUE TPAHCMOPTHO-JOTUCTUYECKUMU cucTeMaMu. MMeHHO nu@poBu3anus
TPAHCTIOPTHO-JIOTUCTUYECKUX CUCTEM B HACTOSIIIUX YCIOBUSIX MOXKET pac-
CMaTpUBaThCAd KaK OCHOBHOM MHCTPYMEHT ONTUMHU3AIUM IENEe MOCTAaBOK
KaK Ha YPOBHE MaKpO-, TaK U HA YPOBHE MUKPOJOTUCTUKH.

Oco0y10 aKTyaqbHOCTh ’TOMY TE€3UCY MPUAAET TO OOCTOATENHCTBO, YTO
nu@poBu3aIus ynpaBieHUs MOTOKOBBIMH MPOIECCAMU JI0Ka3alla CBOKO CO-
CTOSITEJILHOCTh KaK C TOUKHU 3PEHHS OpraHu3aliy MepeBO30K, TaK U C TOUKU
3pEeHUsI COBEPIICHCTBOBAHUSI MEPErPY30UYHBIX M CKIAJCKUX padot. [lei-
CTBUTEJILHO, ITU(POBBIC TEXHOJOTHUU 00ECIIEYMBAIOT 3HAYUTEIHHOE MOBBI-
HIEHUE YKOHOMHYECKON 3((PEKTUBHOCTU KAK OTMEJIbHBIX OM3HEC-IpOoIleC-
COB B JIOTUCTHKE, TaK M 3(P(HEKTUBHOCTh BCEU JTOTUCTHUECKON CHCTEMBI.
JT0, B CBOIO OYEpE/Ib, MTOJOKUTEIHLHO BIUSAET HA TOBBIIICHUE YPOBHS KOH-
KYPEHTOCIIOCOOHOCTH BCEX YYACTHUKOB TPAHCIOPTHO-TIOTUCTUYECKUX CH-
crem [1].

['mob6anbHas udpoBU3aIs OCHOBaHA HA MOSBICHUU MTPUHIIUIIUAIBHO
HOBBIX (JOPM U COZIEpKATENBHYIO TpaHC(HOPMAIIUIO TPAIUIIMOHHBIX JIEMEH-
TOB JIOTUCTUKHU. OHa ompenensieTcs U3MEHEHUSIMH, CONPSHKEHHBIMU C TEX-
HOJIOTHSIMU M SHEPTeTUKON, HAYKOM U HKOJIOTHEN, 00pa30BaHUEM U KYJIbTY-
poil. [ToBceMecTHOE MPOHUKHOBEHUE IM(PPOBBIX TEXHOJIOTUH BO BCE COLIUO-
HSKOHOMMYECKHE MTPOIECCHI B OOIIECTBE JIeTaeT HEN30EKHBIMU U3MEHEHUS B
KOMMYHUKAIMOHHBIX U UH(POPMAITMOHHBIX 00JIACTSIX JOTUCTUKU. B camom
HEJIaJIEKOM OyIyIIeM OXXHUIAETCA 3HAYMTEIbHOE YBEIMYECHHE MHTEpeca K
TEXHOJIOTUSIM HAKOIUICHUSI, UHTEPIPETAIMA U aHaIn3a OOJbIINX JAHHBIX.
D10 OyJIeT CTOCOOCTBOBAThH 3HAYUTEIILHOMY COKPAILIEHUIO BPEMEHU HAX 0XK-
JIEHUSI TPY30B B IIEMsAX MOCTaBOK. Kak moguepKuBarOT aHAIMTUKY, YPOBEHb
MPOHUKHOBEHHUS TUPPOBBIX TEXHOJIOTUN B MPOIECCH YIPABICHUSI TPAHC-
MOPTHO-JIOTUCTUYECKUMU cUCTeMaMu MPEBBICUT 90 %. ITO MOIOKUATENBHO
CKQ)KETCSl Ha YPOBHE KauecTBa OOCTY>KUBAHUSI TOTPEOUTENEH, TO3BOJIUT CHU-
3UTh YPOBEHb COBOKYITHBIX 3a1aCOB B INI00aIbHOM JOTUCTUYECKOM 1Ienu [2].

[IpoBaiifiepsl JOTUCTUKH, CTAaBIIME B MOCJEIHEE ECITHIETHE HEOTh-
€MJIEMBIM 3JIEMEHTOM HHTETPUPOBAHHBIX 1€ MOCTaBOK, OyIyT UMEThb
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BO3MOKHOCTh ONEPATUBHO PETYJIUPOBATH KOJWYECTBO MEPEBO3UMBIX pe-
cypcoB. boiiee Toro, OHM CMOTYT ONIEPATUBHO KOPPEKTUPOBATH TPAEKTOPHIO
MaTepualbHbIX, (PMHAHCOBBIX, MH(POPMAIIMOHHBIX MOTOKOB. MHTErpanus
MOTEHINAIOB TEXHOJIOTUM HCKYCCTBEHHOTO MHTEJUIEKTA, aHAJIN3a JAHHBIX
u skocucteMbl MHTepHeTa Bemen (IoT) obecrieunt GopmupoBaHue rio-
OaIbHOM BBICOKOTIPOU3BOAUTEIBHOM CHUCTEMBbI pa3pabOTKH W BHEIPEHUS
MapuIpyTOB JABWKEHHS Pa3INYHbBIX BUJIOB IOTOKOB [3].

3HAYUTENBHOE YIPOIIEHUE CTPYKTYPHI LIEMEN MOCTABOK HA MAKPOJIO-
TUCTUYECKOM YPOBHE CIIOCOOCTBYET HE TOJIBKO TpaHCc(HopMaluu camux Jio-
TUCTUYECKUX CUCTEM, HO M MOJU(UKAIMU TIPUHIIUIIOB U CIIOCOOOB TPaHC-
NOPTUPOBKHU TPy30B. [lu(dpoBbie TEXHOIOTMU B 3HAUUTEIIHBHON CTEMECHU
TPaHC(POPMUPYIOT COCTAB U CTPYKTYPY INIOOATBHOW JIOTUCTUKHU yXxKe OJu-
xaiiero Oyayiiero. Hanpumep, yxe cerogHsi TEXHOJIOTMYECKH U OpraHu-
3allMOHHO BO3MOKHA peanu3aius TpyOOoIpoBOIHOIO CIIOC00a TPAHCIIOPTH-
POBKH T'PY30B U NACCAKUPOB HA MPHUHIUIIAX «BAKYYMHOTO MOE3/1a» U «TH-
MEPIIETIN», IPU KOTOPBIX OCYHIECTBISETCS BBICOKOCKOPOCTHOE ITepeMENIe-
HUE 3a CUET UCIIOJIb30BaHNSI MATHUTHOM JIEBUTALINU U Bakyyma [4].

PacnpocTpaneHue MHHOBAIMI COBPEMEHHBIX IU(PPOBBIX TEXHOJOTUI
TpeOyeT, 4TOObl KOMIAHWUU-YYACTHUKU TPAHCIOPTHO-TIOTUCTHYECKON CH-
CTEMBI aKIEHTHPOBAJIM CBOE€ BHUMAHUE HA aHAJIU3€ PHIHOYHOW CUTYAIUU U
aKTyaJIM3UPOBAJIM CBOM PHIHOYHBIE BO3MOYKHOCTH, UCXOJS W3 JUHAMHUKH
WHHOBAIlMOHHOTO TMpouecca. M3MeHeHus: B TPaHCIOPTHO-JIOTUCTHYECKON
OTpaciau OOBSICHSIIOTCS M ONPEIETSAIOTCS JOTUKONW HIU(PPOBU3ALINH, KOTOpas
00ecIeurBaeT yBEIMYEHNE BO3MOKHOCTEN IPUMEHEHUS TIEPETOBBIX TEXHO-
Jorui. A 3TO, B CBOIO OuY€pelb, JIeNaeT HEU30€KHbIM M OOBEKTHUBHBIM
TpaHchopMaIUI0 CaMOW aApXUTEKTYPbl TPAHCHOPTHO-JIOTUCTUUYECKUX CH-
CTEM, KaK B r1100albHOM MaciiTade, Tak U Ha JIOKAJIbHBIX YPOBHSIX YKOHO-
MUk [1].

YpoBeHb 1u(ppoBU3ANMU JTOTUCTHUYECKOTO CEPBUCA CTAHOBUTCS UYT-
KUM HHAUKATOPOM 3KOHOMHUYECKON 3(P(HEKTUBHOCTH TPAHCIOPTHO-JIOTH-
CTUYECKHUX CUCTEM. B yCIIOBUSX, KOT1a OnlepaTopbl MHTEPMOAAIbHBIX TIEpe-
BO30K B 3THUX CHCTEMAX CTAHOBSATCS, MO CYIIECTBY, KOOPJAUHATOPAMHU B3au-
MOJICVICTBUSI MEXIY BCEMH YYACTHUKAMHU JIOTUCTUYECKOW IIEMH, UMEHHO
OHM JIOTUYHO MPUHUMAIOT Ha ce0s poJib Opranu3aropa ee 1udpoBoi miat-
(¢opmbl. UMEHHO OHM OyyT BBINOJIHATH TAKHE (PYHKLNHU, KAK:

1) oTcnexvBaHue TPAHCIIOPTHBIX CPEACTB U IPY30B MO BCEU LIETIOUKE
MIOCTaBOK C IIeJIbI0 oOecreyeHus: 0€30IMacCHOCTH BBIMOJIHEHUS BCETO KOM-
IJIEKCa TPAHCIOPTHO-IOTUCTUYECKUX Olepalnii Ha 0a3ze MCIOJIb30BaHUSA
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texgonorun GPS-orciaexnBannsa u RFID-natTunkoB aBTOMaTHYECKOU UEH-
TUQUKAIUU 0OHEKTOB;

2) ynpaBiieHUE OOBEKTaMH TPAHCIIOPTHON WH(PPACTPYKTyphl Ha OC-
HOBE TEJIEMAaTUKH M cOOpa JaHHBIX B On-line pexxume 111 aHAIU3a CoOJIt0-
JIEHUs] TEXHUYECKUX PETJIaMEHTOB AKCIUTyaTalluK Pa3IudHbIX BUIOB TPaHC-
nopTa (IpeskJie BCEro, aBTOMOOMIBLHOTO U JKEJIE3HO0OPOKHOTO0);

3) onTUMU3aIUsl TPACKTOPUHM TPAHCHOPTHBIX U T'PY30BBIX IMOTOKOB C
IETBI0 CHUKEHHUSI COBOKYITHBIX M3JIEPKEK BCEH TPAaHCIOPTHO-JIOTUCTHYE-
CKOW CHUCTEMBI, C Y4E€TOM TPEOOBAaHMUM SKOJIOTHYECKON O€30MacCHOCTH U
MEXIYHAPOIHOTO 3aKOHOIATEIhCTBA;

4) yripaBiieHHE COBOKYITHBIMHU 3aM1aCaMH B 3BEHbBSIX TPAHCIIOPTHO-JIOTH-
CTHYCCKOM CHCTEMBI Ha 0a3e MCITOIb30BaHUs TeXHOIornH IHTEepHET Bemeh
JUTST KOHTPOJIST TEKYIINX, CTPAXOBBIX M CE30HHBIX 3aMacOB C IETbI0 MUHU-
MH3AIHA TTOTCHIINATBHOM BO3MOKHOCTH 00pa30BaHMS CBEPXHOPMATHBHBIX
3amacoB U HenomyieHus aedunura [2].

KoHnenryaapHbIM MOJIOKEHUEM MUGPOBU3AMNKN TPAHCIIOPTHO-JIOTH-
CTHYECKUX CHCTEM HaM IPEACTABIIICTCS MOJIOKESHHE OTHOCUTEIIBHO UX TIJI0-
OaIbHOM OTKPBHITOCTH M MpocieknBaeMocT. COBpEeMEHHAS JIOTHCTHYCCKAS
napajgurma mnpeanojaraeT (QpyHKIMOHAIBHO-OMEPAIMOHHYI0 HHTErpaIyio
PECYpPCHOTO Y MHTEIIEKTYAJIbHOTO TTOTEHIIUAJIOB ITOCTABIIIUKOB M MOTPEOH-
TeJiel TPAHCIIOPTHO-JIOTUCTUYECKUX YCIIYT, YTO OOBEKTUBHO CIIOCOOCTBYET
COKpAIlleHUI0 BPEMEHHU HaxXO0KJACHHUS MPOIYKIIMU B KaHajax pacrupejelie-
HUS, CYIIECTBEHHOMY COKpAIICHHUIO COBOKYIHBIX HM3JIEPKEK BCEU TpaHC-
MOPTHO-JIOTUCTUYECKON CUCTEMBI.

WNuHOBarvoHHble 1udpoBbie HHOOPMAITMOHHBIE TEXHOJOTUH B COBpE-
MEHHBIX YCIOBUSIX MOTYT pacCMaTpUBaThCA B KAUECTBE BEAYIIETO pecypca
CHWIKEHHMS JIOTUCTUUECKHUX 3aTpaT U U3AepKeK oocimykuBanus. boisee Toro,
B YCIIOBUSX @)KHOTAXKHOTO CIPOCa Ha BHEJIPEHUE HOBBIX ITU(POBBIX METO-
JIOB ¥ UHCTPYMEHTOB, OHU SBJISIFOTCS UCTOYHUKOM TTOJTyYEHHUSI TII00aTbHBIX
KOHKYpPEHTHBIX TpeumymecTB. L{udposBas madopmanmonnas miardgopma
yIPaBJICHUS TPAHCTIOPTHO-JIOTUCTUYECKUMH CUCTEMAMH B IETISIX MOCTABOK
MO3BOJISIET BHIOpPATh OMTUMAJIbHBIE MApIIPYThI JTOCTABKU T'PY30B, 0OOCHO-
BaTh Han0oJee SKOHOMUYHBIN BU TPAHCIIOPTA, IPHUBJICYh HAH00JIee BHITO/-
HBIX IIOCPETHUKOB B KaHAJIaX PaCHpeAeICHUS, YTO 00CCIICUUT JIyUIITHe BO3-
MOXXHOCTH JJISl MCTIOJIb30BaHUS Y3JIOBBIX TEPMHUHAIHHO-CKIIAJICKUX KOM-
TJIEKCOB TSI TIEPEBAJIKU TPY30B.

Wrak, 6marogapss BHEAPEHUIO WHHOBAIIMOHHBIX ITU(PPOBBIX TEXHOJO-
ruii, BO3MOKHO TIOBBIIIIEHNE 3(PHEKTUBHOCTH YIPABICHHUS TPAHCIIOPTHO-
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JIOTUCTUYECKUMHU CHUCTEMaMH. JTO 0OecleUunBaeTCs 3a CYST TECHOM HMHTeE-
Ipalyy 1emnei NocTaBoK ¢ CUCTEMaMU CKIIaIUPOBAaHUS, TPAHCTIOPTUPOBKU U
yIpaBJieHUs B KaHajaxX pacrpejesieHus Ha 0a3e CKBO3HOI'O MOHUTOPHHTA
mpoIecca JOCTaBKY IPy30B OT OTIPABUTEIIS JI0 TTOTydaTesl.
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VJIK 351

CoBpeMeHHOe COCTOsIHNe rocyAapCTBeHHbIX 3aKynokK
B Huxxeropoackom obnactu

A. C. Kununa, E. B. Yepusesa

BsTckuii rocyjapcTBEHHBIN YHUBEPCUTET, Y. MocKoBcKas, 36,

r. Kupos, 610000, Poccus

AHHOTauus. B ctatbe npoaHanuampoBaHbl CTaTUCTMYECKNE AaHHbIE NO COBpe-

MEHHOMY COCTOSIHMIO Cdhepbl roCyaapCTBEHHbIX 3aKymnoK Ha ypoBHe cybbekTa Poccui-

ckon denepaumm Ha npumepe Huxeropoackon obnactu. B pamkax ctaTbn paccmoT-

peHbl BONPOChl 3(EKTUBHOCTM pacxogoBaHUs N 3KOHOMUKN BIOJKETHbIX CPeacTs, a

TaKKe KOHTPOJSIbHble MEpPONPUATUSA, HamnpaBrieHHble Ha MpecevyeHue HapylleHun B
cbepe OCyLLECTBNEHNSA rOCY4apCTBEHHbIX 3aKYrMOK.

KiioueBble c10Ba: cocyoapcmeenHvle 3aKynKu, KOHMPAKmMHas cucmemd,
Huoicecopoockas obnacme.
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The current status of public procurements
in the nizhny Novgorod region

Zhilina A.S., Chernyaeva E.V.
Vyatka State University, st. Moscow, 36, Kirov, 610000, Russia

Abstract. The article analyzes statistical data on the current state of public
procurement at the level of the subject of the Russian Federation on the example of
the Nizhny Novgorod region. The article deals with the issues of efficiency of spending
and economy of budgetary funds, as well as control measures aimed at suppressing
violations in the field of public procurement.

Keywords: public procurement, contract system, Nizhny Novgorod region.

3a nocnennee necaruierve B Poccuu O6b11a cyiiecTBeHHO pedopMupo-
BaHA CUCTEMa I'OCYJapCTBEHHBIX U MYHULIMNAIbHBIX 3aKYIOK, BBISIBUIIACH
JUHAMUYHAs TEHJEHIMA TMepexojia K KOHKYPEHTHBIM CIoco0aM 3aKyToK,
YTO TMOJIOKUTENIFHO MOBJIUSIO HAa MPOLECC PAlMOHAIN3ALUKA UCIIOIb30Ba-
HUs OOKETHBIX cpeAcTB. Ho mpobiemsbl B cpepe rocy1apCTBEHHBIX U MY-
HULIMNATBHBIX 3aKyNOK BCE €IIe OCTalTCs. B HEKOTOpBIX peruoHax IMo-
MPEXKHEMY OCHOBHBIM CIIOCOOOM MPOBEJICHUS 3aKYIIKH OCTAETCS 3aKyIlKa y
€MHCTBEHHOT'O TOCTABIIIUKA, YTO MOXKET SIBIIATHCS OCHOBOM JIJIs1 KOPPYIIIIH-
OHHBIX CXEM M HEJIOCTAaTOYHOM KOHOMHUHU OIOJIKETHBIX CpecTB. bobIioii
npo0JIeMON TakKe SBJISIOTCS MHOTOUYMCIICHHBIE HApYIIeHUs B cdepe rocy-
JAPCTBEHHBIX U MYHHUIIMIIATBHBIX 3aKyINOK. bojiee MoJoBUHBI HAPYIICHUIN
MPOUCXOJIUT NPH MIIAHUPOBAHUM U UCIIOJTHEHUU KOHTPAKTOB.

B cBsi3u ¢ 3TuM Bompoc opranuzanuu 3GPEeKTUBHON KOHTPAKTHOM CH-
CTEMBI B cepe 3aKyIloK TOBAPOB, pabOT M YCIYT B HACTOSIIEE BPEMs CTa-
HoBUTCA akTyanbHbIM. I'. T. T'adypoBa [8] cuuTaer, 4To HEOOXOAUMO HU3Y-
4yaTh BOMPOCHI oOecniedeHust 3PeKTUBHON pabOThI 3aKa3UYMKOB B paMKax
KOHTPAKTHOW CHCTEMbI T'OCYIapCTBEHHBIX 3aKYIOK JJIsi TOT0, YTOOBI MOJTY-
YUTh 00Jiee OOBEKTUBHOE MPEJICTABIEHUE O TPYIHOCTSIX, BOSHUKAIOMINX B
MPOLECCE TOCYAAPCTBEHHBIX 3aKyNOK. COBEpPIIEHCTBOBAHUE OPTraHU3aLNU
rOCYJJapCTBEHHBIX 3aKYIIOK B KOHEUHOM UTOT€ MPUBEAET HE TOJIBKO K KO-
HOMUHU OIODKETHBIX CPEJICTB, HO U POCTY KadyecTBa MPHUOOPETAEMBIX IS
rOCYJIapCTBEHHBIX HYXK]I TOBApOB, padoT u yciyr [3].

JI1s1 OLIEHKH COBPEMEHHOTO COCTOSIHUSI TOCYJAPCTBEHHBIX 3aKyIOK B
Huxeropoackoi 001acTy ObLIM MPOAHATM3UPOBAHBI CTATUCTUYECKUE JaH-
HBIC 3aKyNOYHOM JearenbHOCTH o PenepanbHoMy 3akoHy oT 05.04.2013
No 44-03 «O xoHTpakTHOH cucteme B cepe 3aKyloK TOBApOB, padoT,
YCIyT Jyisi 00ecrieYeHus TOCYAapCTBEHHBIX U MYHUITUTIATBHBIX HYXI.
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CornacHo manHbIM MuHHcTepcTBa pruHaHCOB Huskeropojckoi o0:a-
ctu 3a 2021 r. Obu10 TIpoBesieHO 24 807 mpolieayp 3aKyIloK ¢ HadyaJlbHOM
(MakcuManbHOM) 1IeHOM KoHTpakToB 130,94 mupa p. [5].

B 2021 r. ot o0miero kojJudecTBa MPOBEJACHHBIX MPOIEAYP 3aKyIKH Y
€IMHCTBEHHOI'0 TMOCTaBIIMKA (MCIIOJHUTENS, MOJAPSAIIMKA) COCTABUIIU
52,74 %, aneKTpOHHBIN ayKIHOH — 42,12 %, KOHKYpC C OTpPaHHYE€HHBIM y4a-
CTHEM B 3JIeKTpOoHHOM popme — 3,15 %, 3anpoc KOTUPOBOK B AJIEKTPOHHOU
dopme — 1,2 %, OTKPBITHINM KOHKYPC B 371eKTpOoHHOM hopme — 0,72 % u rHbIe
crioco0sl — 0,07% (puc. 1).

\

M3akynka y €IUHCTBEHHOIO
52,74%  nocraBmuka (MCHOJHHUTENS,
MOJIPSTINKA)

B DJIeKTPOHHBIN ayKIIMOH

M KoHKypCc € OrpaHMYEHHBIM
y4acTUEM B  DJIEKTPOHHOM
bopme

¥ 3anpoc KOTHPOBOK B
ANEKTPOHHOH opme

42,12%

Puc. 1. CTpykTypa 3aKJIFOUCHHBIX KOHTPAKTOB MO CIIOCO0aM OmpeeIeHUs
nocrapimuka B Hmwkeropoackoit obnactu 3a 2021 1., %

Haunbonee akTyanbHBIMU CIIOCOOAMHM OTpeiesieHHs TocTaBIKKa B Hu-
YKETOPOJICKOM 00JIACTH SABJISIOTCS 3aKYIKa Y €IMHCTBEHHOTO MOCTaBIIMKA
(uctioTHUTENS, TOAPSIAYNKA) U DJIEKTPOHHBIM ayKIIHOH.

CornacHo cr. 34 broomxernoro Koxaekca Poccuiickoit ®depepanmu,
«IpUHITUTT 3(PGHEKTUBHOCTH HCIOJIb30BaHUS OIOJKETHBIX CPEJICTB O3Ha-
YaeT, 4TO MIPU COCTABICHUU U UCTIOTHEHUU OI0[KETOB YYaCTHUKU OFOKET-
HOTO Tpollecca B paMKaX YCTAHOBJIEHHBIX UM OIOJIKETHBIX MOTHOMOYMI
JOJKHBI UCXOJIUTH U3 HEOOXOAMMOCTH TIOCTHXKEHUS 33/TaHHBIX PE3YJIbTaTOB
C UCIOJb30BAHUEM HAaUMEHBIIIETO 00beMa CPEJICTB (IKOHOMHOCTH) U (WJIH)
JOCTHXKEHUSI HAWIYUIIETO PE3YyJIbTaTa C MUCIOJIb30BAHUEM OIPEICICHHOTO
O10/1KETOM 00BEMa CpeICTB (pe3yIbTaTUBHOCTH)» [ 1]. Mcxonast u3 nmomosxe-
Husa bromxernoro Koaexca Poccuiickoit denepanun, B chepe rocynap-
CTBEHHBIX 3aKYIOK TaK)XE JIOJHKEH pEeaIM30BbIBATHCA MPUHIMT d(PHEKTUB-
HOCTH UCIOJB30BaHUSI OFOHKETHBIX Cpe/CTB. D(DPEKTUBHOCTHh 3aKYIOK
MOYKHO OIIEHHUTh C TOMOIIBIO MOJYY€HHON 3KOHOMUU MPU 3aKIFOYCHUU KOH-
TpakToB. [To manukIM caiita «EMC 3akynku» B Huxkeropoackoit odiact B
2021 r. 610 cakoHOoMieHO 6 013,43 MaH p., uto Ha 2 633,96 MuH p.
MenbIe, ueMm B 2020 r. (puc. 2).
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OKOHOMUSA NPU 3aKIMHOYEHUN KOHTPaKTOB

10 000,00

7 500,00 /\
5000,00 /——/

2 500,00

S3KOHOMMA NPYU 3aKNIYEHWUN KOHTPAKTOB, MNH pyo.

0,00
2017r. 2018r. 2019r. 2020r. 2021 r.

Moapl

Puc. 2. DxoHOMUS NpH 3aKITIOYEHUH KOHTPAaKTOB B Huxkeroponackoit oonactu
B 2017-2021 rr., MJIH p.

[To pucynky mbl BusuM, uto B 2020 1. Obl1a 3adrikcupoBaHa OOJIbIIas
SKOHOMUS TPH 3aKIFOYECHUU KOHTPAKTOB, yeM B 2021 r., 4TO CBHAETEIb-
CTBYET O 3HAYUTEIbHOU SKOHOMUU OIOJIKETHBIX CPEJICTB B pe3yJIbTaTe MPO-
BEJICHUS] KOHKYPEHTHBIX MPOLIEAYP 3aKYIOK.

KonruecTBO KOHTPAKTOB, 3aKIIOUEHHBIX IO BCEM criocobam orpeiene-
HUg noctaBuka, B 2021 r. coctaBmwio 55 703 Ha 0OIIyI0 CymMMmMy —
168,27 mapn p. Camblil KpynHBI KOHTPAKT ObLI 3aKIOYEH HAa CYMMY
35,58 mupn p., IPEAMETOM KOTOPOTO SIBUJIOCH BBIMOJHEHUE padOT MO pas-
paboTKe MPOEKTHOM JOKYMEHTAIIMU U CTPOUTENBCTBY 00bekTa «IIpoaieHue
ABTO3aBOJICKOM JMHUM MeTpononuteHa B r. Hwxxnem Hosropoae ot
cT. «I'opbKkoBcKas» 10 cT. «CeHHas» [7].

CornacHo ct. 30 @enepanbHoro 3akoHa ot S arnpens 2013 roga Ne 44-D3
«O KOHTpPAaKTHON cucteMe B cepe 3aKyloK TOBapoB, paboOT, yCiIyr ajs
oOecreueHrs TOCYJAapCTBEHHBIX U MYHUIMMNAIBHBIX HYXI», 3aKa34UMKU
00s3aHbl OCYILIECTBIIATh 3aKYyIKH Yy CYOBEKTOB MAJIOT0 MPEANPUHUMATEIb-
CTBa, COLIMAJIBHO OPUEHTUPOBAHHBIX HEKOMMEPUYECKUX OpraHu3anuil [2].
B 2021 r. B Hwxkeropoackoi o6sacti ¢ cyObeKTaMu MaJIOTO MpeANpUHU-
MartesbcTBa ObLIO 3aKkiatoueHo 31 890 moroBopoB Ha cymmy 58,26 Mipa p.
Takue 3aKyInKu SIBISIOTCA CIOCOOOM MOAAEPKKU CYOBEKTOB MaJIOro Mpe/l-
MPUHUMATEIHCTBA.

MunuctepctBo (puHancoB Hukeropojckoil 001acTu sIBISIETCS Opra-
HOM HCHOJIHUTENIbHON BiacTh cyObekTa P®D, ynmoJHOMOUYEHHBIM Ha OCY-
IIECTBIICHUE KOHTPOJIS B chepe 3akynok [4]. B mensix coBepiieHcTBOBaHUS
3aKyIMOYHOU JEATEIbHOCTH W pealu3alliy MPUHIUIIA MPO3PAYHOCTH (OT-
KpbITOCTH) MunuctepctBo (hrHaHcoB Hukeropoickoit 001acTu myOauKyeT

69



pe3yJIbTaThl KOHTPOJIBHOW AESTETbHOCTH 32 COOIOJICHHUEM HCIIOTHEHUS
TpeboBanuii GeaepanbHoro 3akoHa ot 5 anpenst 2013 1. Ne 44-D3 «O kon-
TpPaKkTHOM cucTeMe B cpepe 3aKyloK TOBapoOB, padoT, yCIyT Ajisi obecneye-
HUSI TOCYJApCTBEHHBIX U MYHUIMNAIBHBIX HYXK1». B 2021 r. mo uroram
KOHTPOJIBHOU JesiTeTbHOCTH MunucrepctBoM (puHancoB Huxkeropoackoit
oOnacTu ObLI MOJArOTOBIIEH 0030p HapYILIEHUH 3aKOHOJIATENhCTBA B cepe
3aKYIIOK.

B 2021 r. MunuctepctBoM hrHaHcoB Hukeropoickoit 001acTu B pam-
kax yacrer 3, 8 cr. 99 denepanbHoro 3akoHa Ne 44-D3 ObLJIO MPOBEIACHO
4’7 KOHTPOJIbHBIX MEPOMNpPUITUH B cdepe 3aKymnok, OBUIO MPOBEPEHO
1 785 3akynouHbIX mpoueayp, BhISBICHO 498 HapylIeHUMN 3aKOHOMATEIb-
CTBAa O KOHTPAKTHOW cucTeMe B c(epe 3aKymok. 3aKa3uhKaMm BbIJIaHO
26 npennucaHuii 00 yCTpaHEHUHM HAPYUIEHUM YKa3aHHOTO 3aKOHOJATEJNb-
cTBa. B OTHOIIIEHNU AOJKHOCTHBIX JIMI[ 3aKa34MKOB BO30YKJIEHO W pac-
cMOTpeHO 233 aena 00 aIMUHUCTPATUBHOM ITpaBOHAPYIIEHUU [6].

[lo urtoraM NMpoBEACHHBIX KOHTPOJBHBIX MEPONPUSTUNA OBLIU BbISB-
JIEHBI CJIEAYIONME OCHOBHBIE HAPYIICHUS:

1. Hapyuienus, cBsi3aHHbIE C OpraHU3aMENd 3aKYIIOYHOU JEATEIbHO-
CTH.

2. HapyuieHus, CBSI3aHHbBIE C MPHUHSITHEM pEIIEHUs O crocolde U Mo-
pAIKE ONpeAesIeHHs MOCTABIIMKA (TIOAPSTINKA, UCTIOJTHUTEIS).

3. Hapymienusi, cBsi3aHHbIE C TOATOTOBKON U ((OPMUPOBAHUEM H3BEIIIE-
HUA U IOKYMEHTALUH O 3aKYIIKE.

4. HapyuieHusi, CBSI3aHHBIE C MPOBEICHUEM IMPOLEIYP ONPEACIICHUS
NOCTaBIIMKA (MOAPSIYMKA, UCTIOTHUTENS).

5. Hapymenuss npu 3akifO4€HUU, WU3MEHEHUW WU HCIOJHEHWHA KOH-
TpakTa.

6. HapyuieHusi, cBA3aHHbIE C MHPOPMAIMOHHBIM 00€CTICYEHUEM 3aKY-
MMOYHOM AeATECIHLHOCTH.

7. Hapyuienusi, CBSi3aHHbIE C HANpPaBJIeHUEM UH(POPMAIIUH U IOKYMEH-
TOB B YIIOJTHOMOYEHHBIE OPTaHBbl.

[IpoBeieHrE KOHTPOJIBHBIX MEPOTIPUITUH B cPepe 3aKyNOK MO3BOISIET
HE TOJIBKO BBISIBIIATH, HO U MPEJOTBpAlIaTh HAPYILIECHUS B cPpepe 3aKOHOa-
TEJbCTBA O 3aKyMKaX.

Takum 00pa3om, B CTaThe MPOAHATIU3UPOBAHO COBPEMEHHOE COCTOSIHUE
rOCyJIapCTBEHHBIX 3aKyINoOK B Huxkeropoackon o01acTu, pacCMOTPEHBI T1O-
Ka3aTelu CTaTUCTUKU U OCHOBHBIE HapyILIECHUsI 3aKOHOIaTEIbCTBA B cepe
3aKYIIOK.
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Artificial intelligence as a way to maintain
the student's personal effectiveness

M. M. Zhukova, 1. Y. Golubovskaya

Siberian Transport University, 191 Dusi Kovalchuk str.,
Novosibirsk, 630049, Russia

Abstract. This article discusses the topic of using artificial intelligence in teaching
students. Particular attention is paid to the advantages of using Al and describes how
technologies are already being used in companies.

Keywords: artificial intelligence, individual approach, online education,
technology.

Al is the ability of a computer or a computer-controlled robot to
perform tasks that are normally performed by humans because they require
human intelligence and insight. And how can AI help in teaching students?
In order to understand this issue, we have identified 4 points [1].

Artificial intelligence provides students of various ages, educational
level and social status with a number of significant advantages, each of
which can improve the quality of education and improve the results of
educational activities.

It is likely that most of the necessary information has already been
collected. In particular, grades and exam results, attendance and absence of
lateness reports, reports on participation in individual educational programs,
information on participation in individual educational programs, as well as
other qualitative and quantitative data. The usual data description includes a
description of observations made during class work; minutes of a staff
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meeting or teacher review; samples of students' work with teacher
comments, etc. They can be supplemented with surveys, interviews and
observations. Professional data can be supplemented by surveys, interviews
and observations.

These typical forms of quantitative data may include assessment scores,
summary survey results, or numerical results of any kind that are relevant to
student learning.

As higher education institutions master modern data technologies, more
and more information will be available in digital form for data analysis. In
addition, it 1s worth noting that not only data that originally existed in digital
format can be included in the data array. The use of the latest technologies,
such as cognitive services, allows you to extract data from handwritten
recordings and audio or video recordings. This type of service complements
the data collection and verification process with the ability to see, hear or
search for information. This significantly speeds up decision-making [2].

1. The computer sets the perfect environment.

There is no such thing as a universal approach to teaching a lesson. It’s
nearly impossible to incorporate every possible learning style into each
lesson while setting the perfect pace. Fast learners need to stay engaged
while slow learners can’t be left behind. With the number of students
increasing, the perfect place is an elusive concept. Now, artificial
intelligence can help to set the perfect place for every student.

The individualized programs allow students to move on at their own
rate. Particularly because the maturity levels and attention spans of students
vary wildly, this gives an ideal opportunity to explore academics at a
comfortable speed [5].

2. Technology can present material in understandable terms.

Students with learning disabilities often have a difficult time reading
more advanced texts. They may not be able to follow complex sentence
structures, or they could struggle with popular idioms found in the text itself.
Scientists and researchers are molding artificial intelligence that can make
these harder texts into more understandable resources. They might create a
simpler sentence or replace popular quips with plainer alternatives. It should
be a great way for students with learning disabilities to better relate to and
engage with the material.

3. Students can use Al to give reliable feedback.

One of the most prominent issues with teaching students is the inability
to provide consistent feedback. In a large classroom setting, it can be a
challenge to slow down to help a handful of students. With artificial
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intelligence rapidly developing, students can receive more reliable feedback
directly related to their own performance. The system won’t move on until
students demonstrate mastery of the concept, and it allows them to work
through the material at their own pace if necessary [4].

4. Making education global.

Thanks to artificial education, students now can learn anywhere,
anytime. This means that if a student must miss lessons for personal or
medical reasons, they can easily stay caught up with the work via artificial
education software.

Right now, an Al-based online education technology company is
rapidly developing in China. The project is called Squirrel AT and more than
a thousand schools participate in it. Squirrel uses artificial intelligence to
adapt lesson plans to each individual student.

Squirrel Al Learning by Yixue Group is the first K12 EdTech company
which specializes in intelligent adaptive education in China and is the market
leader. Squirrel Al Learning is the first domestic adaptive learning engine
based on the advanced algorithm and with the complete independent
intellectual property developed by YiXue Education.

The Squirrel Al Learning Intelligent Adaptive Learning System (IALS)
provides a student-centered intelligent and personalized education. It applies
artificial intelligence technology in the educational process of teaching,
learning, evaluation, testing and training. IALS is cost-effective, with the
artificial intelligence + human teacher model, to teach students in
accordance with their aptitude, effectively solves the problems of high cost
of traditional education, the lack of resources for teachers, and low learning
efficiency [3].

According to statistics, «Squirrel Al vs. Human Teacher» in the cities
of Henan, Sichuan, Shandong, students who studied with AI outperformed
students with human teachers by 38, 456 and 184 %, respectively (Fig.).
This suggests that students learn more effectively with Al
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Artificial Intelligence will play a key role in implementing the idea of
personalized learning — adapting learning, its content and pace to the specific
needs of each student. And it provides an opportunity to obtain data from a
variety of sources, verify this data and analyze it, thus the promising
potential of Al in the field of educational technologies can be revealed.
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Abstract. Warehouse logistics is an integral part of the companies' activities and
takes on a significant part of the costs. That is why this article is devoted to the analysis
of the application of new technologies in the field of warehouse logistics, namely Big
Data (efficient processing of huge amounts of data from various sources), Internet of
Things technologies (IoT, which makes it possible to maintain communication in the
management of business processes of the warehouse complex), as well as artificial
intelligence technologies. It is shown that the introduction of modern technological
solutions and automation of processes contributes to the development and expansion
of warehouses.

Keywords: smart warehouse, Big Data, Internet of Things, artificial
intelligence, warehouse logistics.

In recent years the dynamics of the global business ecosystem has been
characterized by rapid development. In order to gain a competitive
advantage, maintain market positions and gain additional profit, the world's
leading companies are considering the potential of innovative technologies
and solutions that are rapidly changing not only the approach to doing
business, but also the very nature of the products offered to the end
consumer. Particular attention is paid to warehouse logistics, which is
always cumulative (for example, Amazon lost about $7 billion in logistics
in 2017), and shipping costs often far exceed the revenue from the delivery
itself [1].

Being the most important part of warehouse logistics, modern
warehouses are a complex technical structure that includes many interacting
and complementary elements of the logistics system, providing functions
such as collection, processing and distribution of goods between end
consumers. Warehouses are considered an integral part of the supply chain
and can provide a high level of profitability. Warehousing and cargo
handling are an important part of the logistics activities of retailers,
manufacturers, distributors and industrial enterprises. The costs of their
implementation absorb up to 40 % of logistics costs. The areas where
warehousing and logistics have the greatest impact and provide the fastest
turnover growth today are e-commerce and online commerce.

In Russia, there was a sharp increase in online trading in 2020. The
largest growth was in the segment of online stores — up to 250 %. The
average check in the eGrocery category was 1,880 rubles, 69 million orders

76



were issued. Before the COVID-19 pandemic, consumers mostly bought
products in offline stores. In the conditions of the pandemic and the regime
of self—isolation, people had to change their usual way of life — they had to
order products via the Internet. And it turned out to be convenient. Many of
them are used to food delivery and continue to order online even after the
self-isolation regime is lifted. This led to the creation of a well-developed
logistics, dock and warehouse infrastructure, as well as a shift in the
warehouse real estate market towards increasing demand for warehouse
space [2].

But, nevertheless, one of the main obstacles to the development of e-
commerce online retail is the imperfection of warehouse logistics processes,
errors and low order processing speed. The development of online sales
requires a change in the generally accepted method of warehousing and
distribution technology. It should be aimed at introducing modern and
promising innovations, as well as global trends in the field of warehousing
and logistics.

The aim of the article is to analyze and trends in the application of new
technologies in the field of warehouse logistics.

The technological complex that arises when many embedded
technologies work together, thanks to which it is possible to optimally
increase the efficiency of solving warehouse logistics tasks, is called a
«smart warehouse». Such automation of warehouse-based technologies can
be achieved only if there is a stable computing, engineering and network
infrastructure.

One of them is the use of big data referring to a huge amount of
heterogeneous information collected from constantly growing sources. This
information is too much to process in a standard way. But with the help of
special technology, this data can be used to solve business problems. Big
data processing technology allows to accumulate, store, analyze information
and get valuable business insights [3].

In warehouse logistics, the use of big data greatly simplifies the process
of searching for goods in warehouses. If a company installs a video
surveillance system in a warehouse and installs sensors for each unit of
goods, the goods can be found in the warehouse and monitored at every stage
of processing. This way one can optimize the operation of a warehouse. In
addition, information about the movement of goods can help determine
seasonality and fluctuations in demand — for example, it is known that goods
are most often sent in a certain direction in October, which means one can
free up space for them and find more cars.
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In addition, big data helps to solve the problem of incorrect packaging
so that a container or a car can be loaded correctly. By scanning the parcel
and recording the weight and dimensions of the goods, one can determine
the optimal packaging method. Information about one shipment will not
allow to draw unambiguous conclusions, data about a million shipments will
help [4].

As an example, one can cite the transport company PEC, which in 2019
launched its own Transportation Management Center (MCC) based on Big
Data. This has significantly improved the accuracy of forecasting and
planning of cargo transportation, as well as improved the monitoring of
inventory balances. The MCC provides predicting the loading of 189
warehouses across Russia in real time for a month ahead, processing more
than 500 operations every second. This Big Data system accumulates all the
information to build forecasts of warehouse loading and effective
management of operational activities.

Another innovation in warehouse logistics 1s the use of artificial
intelligence. Artificial intelligence (Al) is a system by which technologies
can simulate human behavior, perform tasks and learn from the collected
data. It i1s impossible to ignore technologies such as Pick-by-Voice, a voice
interaction technology that has long been used in many warehouse
complexes. Voice warehouse management systems have significantly
changed the nature of the work of companies using them at all levels. The
use of this technology allows companies to improve the most important
indicators of their activities, such as productivity (up to 35 %) and order
fulfillment accuracy (up to 99.99 %), as well as reduce sick leave and staff
training time (50 %). and the turnover rate. At the present time, with the use
of artificial intelligence technologies, the functionality of software products
has significantly expanded.

Now the system can not only indicate the location of the goods in the
warehouse, but also based on the demand and proximity of the goods, while
taking into account many other factors, suggest / form the best way to reach
the location of the unit and subsequently place it most successfully, such as
temperature, lighting, expiration date.

From this point of view, Al-based software products can not only report
(the direct responsibility of linguistic assistants), but also analyze incoming
information about arrivals and shipments and, accordingly, identify
unpredictable spikes, helping the responsible person to appoint a center for
the appointment of personnel competently.
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The Internet of Things (IoT) strongly influences business in the field of
logistics and warehousing. Intelligent systems working in tandem with
sensors and remote devices allow organizations to significantly improve and
automate business processes.

In the logistics industry, it is extremely important to keep several types
of activities under control at once (warehousing, supply chain management,
etc.), since only their integrated use can ensure the efficiency of companies.

As for what data is generated in a modern automated warehouse and
where they are stored, most modern warehouse complexes are already
equipped with a warehouse management system (WMS), which receives
data from barcodes and RFID tags placed on the packaging of goods.
Warehouse management systems (WMS) are more advanced: warehouse
equipment is equipped with sensors, not just goods, and the system has this
data. Some warehouses are also equipped with building automation systems
(BAS). These systems use special sensors to monitor and control lighting,
air conditioning and ventilation, ensure the operation of security subsystems
and access control to the warehouse.

The first application of IoT in warehouses is «smart» inventory — sensor
and sensor data is transmitted to the WMS system, allowing interactively
monitor what exactly is stored in the warehouse and in what quantity, as well
as correct storage errors.

The second area, monitoring the integrity of goods and other tangible
assets, 1s very extensive. In addition, with the help of cameras located in
warehouses and in shipping areas, it is possible to detect violations of the
integrity of packaging and products.

The third is to improve the quality of customer service. Sensors in the
dispatch area can provide additional control to make sure that specific goods
are delivered to the right customer: this prevents errors and clutter. It is
possible to organize services that allow important customers to monitor their
and stored goods online, which will positively affect their loyalty.
Customers who can track their cargo throughout the chain have much more
confidence in the logistics operator [5].

[oT solutions also increase the efficiency of warehouse equipment,
from forklifts to conveyor belts: they can be equipped with sensors to
determine their optimal throughput and speed. For example, Swisslog offers
such solutions, one of which 1s called SmartLIFT. It combines sensors on
the loader, barcodes on the shelves, the data of which is identified using the
local GPS system and transmitted to the WMS system: thus, the loader driver
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can receive tasks for the current location. The solution was implemented in
Bobcat warehouse, so the company can process goods on pallets 30 % faster
per hour without any errors.

In the future, technology will develop rapidly. One of the ideal
modifications would be the introduction of drones — unmanned aerial
vehicles — into the warehouse. Drones will help empower people and help
reduce inventory storage costs, as well as give businesses the opportunity to
simplify them. However, in order to expand the range of action, it needs to
overcome technical difficulties, such as the lack of GPS positioning,
approaching obstacles and autonomous driving, which allows to bypass any
obstacles.

For example, Walmart intends to use drones in the fulfillment center:
drones can move around the warehouse space at a speed of 30 frames per
second, and this information can be used for inventory. If such a process
«manually» takes about a month, then with the help of flying robots, one can
take inventory of a huge warehouse in a day.

Amazon also bought Kiva, a maker of industrial robots that assemble
and package goods in warehouses, for $775 million in 2012. According to
Deutsche Bank, the use of these robots allowed Amazon to reduce operating
costs by 20 percent, or about $22 million per warehouse center. Currently,
Kiva is used in 13 of these Amazon centers, but if the program were extended
to all 110 of the company's centers, $800 million could be saved [5].

Thus, warehouse logistics was one of the first to respond to systemic
changes in technology and introduced elements of robotics and artificial
intelligence. Due to the emergence of modern global trends, namely:
robotics, Large Data, artificial intelligence technologies, Internet of Things
(IoT), etc. warehouse efficiency and supply chain management are
increasing, especially for non-standard solutions, which significantly
stimulates the market, accelerates the efficiency of warehouse operations,
optimizes inventory in the supply chain, increases productivity and quality,
reduces costs, etc.
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O. C. 3r06una, O. A. Llaramosa

Cubupckuii rocyapCcTBEHHBIN YHUBEPCUTET MyTei COOOIIEHMS,
ya. dycu KoBanbuyk, 191, r. HoBocubupck, 630049, Poccus

AHHOTauus. B gaHHon paboTte paccmaTpuBaeTcsi napk asToMmobunen komnaHmm
OO0 «Cepsuc Jloructukay. Npu akcnnyaTaumMm MalnMH YacToO BO3HUKAKOT OTKa3bl, KO-
TOpble BbI3BaHbl Pa3nnyHbiMn 06CTOATENBCTBAMM, YTO 3acCTaBnseT MallUH NpocTaun-
BaTb MO TEXHUYECKNM NPUYMHAM. ITO CKasblBaeTcs Ha 3O EKTUBHOCTN NEPEBO30Y-
HOro npouecca. BoibpaHHasa Tema akTyanbHa, Tak Kak COBEpLLEHCTBOBaHME npouecca
aKcnnyaTauumn napka malmH obecneymnT CHUXEHE NepeMEHHbIX pacxogoB npeanpu-
ATUA U YMEHbLUNT KONMYECTBO OTKA30B aBTOMOOUNEN.

KuaroueBsle cioBa: napk mawun, ananus ABC, ouacpamma Ilapemo, kos¢h-
Guyuenm mexHuyeckou 20mMo8HOCMU.

Abstract. This paper examines the vehicle fleet of Service Logistics Ltd. During
the operation of machines, failures often occur, which are caused by various
circumstances, causing machines to stand idle for technical reasons. This affects the
efficiency of the transportation process. The chosen topic is relevant, because
improvement in the process of operation of the machine park will provide a reduction
in the variable costs of the enterprise and reduce the number of failures of vehicles.

Key words: vehicle fleet, ABC analysis, Pareto diagram, availability factor.

OCHOBHBIM BUIOM AesTenbHOCTH KomnaHuu «CepBuc Jloructukay siB-
JISIETCSL ONITOBAsl TOPTOBJSI MYYHBIMU KOHAMTEPCKUMHU H3ICTHAMU. Taroke
KOMITAaHUH TIpeocTaBisieT emie 19 BumoB yciyr. Bee Buabl AesTenbHOCTH
NpeJCTaBlIeHbI B Ta0I. 1.

Kommanns «Cepsuc Jloructrukay uMeeT psiI OJI0KUTEITHHBIX KAYECTB.

— J0JT0€ BpeMs paboThI (3apeructpupoBana 10 et Hazan);

— HE BXOJIUT B peecTp HeAOOPOCOBECTHBIX MOCTABIITUKOB;

— HET CBsI3EH C MUCKBATM(DUITUPOBAHHBIMH JINIIAMHU
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— HET COOOIIeHN 0 OaHKPOTCTBE;

— YIUIQYCHBI HAJIOT'H 3a HpOIHJ'IBIﬁ OTYETHBIN 11(S70)5(071
— HCT JOJITOB 11O UCITOJTHUTCIIBHBIM ITPOU3BOACTBAM [2]

Tabnuya 1

Bua gesreanHocTH

OKBO/1-2 Bun nesarensHOCTH
46.36.3 Toprosiist onTOBasi My4HbIMU KOHJIUTEPCKUMU U3IACTUSIMU
46.34.1 Toprosius onToBasi COKaMy, MUHEPAJIbHON BOJIOM U MPOYUMU 0€3aJIKOr0JIb-
HBIMU HallUTKaMU
46.37 |Toprosus ontoBasi Kode, yaem, Kakao H MPSTHOCTIMHU
46.38.23 |Toprosis ontoBas MyKOi 1 MAKapOHHBIMH U3IEJIUSIMU
46.45.1 Toprosiist orrroBast nap(prOMEpHbEIMU U KOCMETHYECKUMHU TOBapaMU, KpoMe
MBI
46.49.42 |Toprosis onToBas UrPaMH U UTPYIIKAMU
49 32 JlesTeIbHOCTh JIETKOBOT'O TAKCH M apEHI0BAaHHBIX JIETKOBBIX aBTOMOOMIIEH
C BOJIUTENEM
49.41 |leaTenpbHOCTh aBTOMOOMIIBHOTO TPY30BOTO TPAHCIIOPTA
4941 1 IlepeBo3ka rpy30B CHEMATU3UPOBAHHBIMU aBTOTPAHCIIOPTHBIMHU CpEJ-
CTBaMH
49412 IlepeBo3ka rpy30B HecleUUATU3UPOBAHHBIMU ABTOTPAHCIOPTHBIMU CPE[I-
CTBaMH
49.41.3 |ApeHna rpy30BOr0 aBTOMOOMIBHOTO TPAHCIIOPTA C BOAUTEIIEM
49.42  |IIpenocTtaBieHue yCIyr Mo MepeBO3Kam
52.10 |JlesTenbHOCTH MO CKJIAJIUPOBAHUIO U XPAHEHUIO
52.21 |[esTenbHOCTh BCIIOMOraTenbHasl, CBsI3aHHAs C CYXOMYTHBIM TPAHCIOPTOM
52.24 |TpancnopTtHas 0O6paboTKa Irpy30B
52.29 |[esiTenbHOCTh BCIOMOIaTeNbHAsL IPOYasl, CBA3aHHAs C IEPEBO3KAMU
530.29 JlesTeNbHOCTh MOYTOBOM CBSI3M NIPOYasi, HE BKJIIOUEHHAs B Ipyrue rpymnmiu-
POBKH
53.20.3 |desATenbHOCTh KypbepCcKast
53.20.31 |[desTenbHOCTh O KYPbePCKOM JOCTABKE pa3IMYHbIMHU BUJAMU TPAHCIIOPTA

OTt4er 0 PUHAHCOBBIX pe3ybTaTaX KOMIIAHUU MTPEICTABIIEH B Ta0II. 2, 3.

Tabnuya 2
DuUHAHCOBbIE MOKA3aTeJU (MPUOBLIL U YOBITOK), THIC. P.
IToka3zarens 2021 r. 2020 r.
Bripyuka 102 507 16 414
[Ipounie noxob1 1 108
[Ipoune pacxonbl 133 375
Uucras npuObLIbL 16 671 707

[IpuHATEIE B POCCUUCKON U MEKIYHAPOJHOU MTPAKTUKE OCHOBHBIE T10-
Ka3aTejd pe3yiabTaTOB AEATEIbHOCTH OPraHW3alllM, BKJIIOYAs MMOKA3aTElNb
npuOBLTH 10 BhIueTa npoiieHToB u HaoroB (EBIT) npusenens B a0, 3.
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ITokazaTenu Taba. 3 TakKe MpeICTaBICHBI B TpaUueCKOM H300paxkKe-
HUE Ha puc. 1.

Tabnuya 3
IToxka3arTen pe3yjbTaTOB AeITEJIbHOCTH OPTraHU3ALMH
IToka3zarenp 2021 r. | 2020 r.

EBIT, tbIC. p. 17560 884
PenTabenpHOCT MpoAaxk (MpUOBLTH OT MPOAAXK B KaXIAOM pyoOIe 173 7
BBIPYYKH), %0 ’
PenrtabenbHocTh coOcTBeHHOT0 Kanutana (ROE), % 183 162
PenrabenprocTh akTuBOB (ROA), % 106,8 35,9

125 mnH

100 mnu

75 MmnH

PyGn el

50 mnH

25 mnH

2020 2021

© supydka @ uyucras npubine EBIT

Puc. 1. Iloka3zarenu PE3YIIbTATOB ACATCIbHOCTU OpraHn3alun

Ha puc. 1 u B Tadm. 2, 3 BuaHo, uro BenuunHa EBIT 3a nepuona 2020
2021 rr. yBenuuunach o4ty B 20 pa3, a peHTa0eIbHOCTh MPOJIAX 3a ATOT
*e nepuo yBenuumiachk Ha 10,3 %. Takke HaOM0ga€TCSA POCT BHIPYUKHU B
6,2 paza u yucToil mpudbLIU B 23,6 pas.

[Ipennpusitne OOO «CepBuc JIoructrka» UCIOAB3yET TPAHCIIOPTHBIE
Cpe/ACTBa, MpUHAJICKAIIME KOMIAHUU. Bce ucmnoiab3yemble aBTOMOOMIH
MpEJICTaBIICHBI B Ta0I. 4.

Nmeromuiicss mapk MOKHO Pa3/ieNIuTh Ha JABE TPYIIIbI:

1. I'py3oBbIe, co crenuaibHbiM obopynoBanueM (Pedpwmxeparop).
B sty rpynny Bouuio 6 MamuH Mapok Scania u DAF (cenenbHble TAraum).
OTU MalIMHBI IPETHA3HAYEHBI JJIs IEPEBO3KU CKOPOMOPTSIIIUXCS TOBApOB
(bpyKTHI, OBOIIH, MOPETPOTYKTHI, MSICO H T. II.).
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2. I'py30Bble 0OIIEr0 Ha3HAYEHHUS, OCHAIIECHHBIE H30TEPMUYECKUM
(GbyproHom, KOTOPBIA MO3BOJIAT MEPEBO3UTH MPOAYKTHI MUTAHUS U CKOPO-
NOPTSIIMECS MPOAYKTHI, IBETHl U UYBCTBUTEIbHBIE K TEMIIEpAType BO3IyXa
MEIUIIMHCKHUE TIpenaparhl.

Tabnuya 4
ABTONApPK NpeAnpUATHS
N Mapxka Koui-Bo ITpunen ['py30mo16€MHOCTD, T
1 |Sca- SCHMITZ SKO24AC
niaG400LA4X2HNA 3 0695/22; KRONE 20
SDR27 AH 9099/22
2 |DAF FT XF 105.410 KOGEL SV 24 PE-
2 OPNXEPATOP HO 20
5850/54
3 |DAF 481403 1 SCHMITZSKO24 20
HX8959/54
4  |Ucynzy 3844BA 1 — 5
5 |l'a3on Hekct 1 — 5
8 ['azens Heckr 278856 5 - 1,5
9 ['A3 A23R22 1 — 1,5
14 MAN 1932 19.314 1 — 10
16 [HINO 500 SERIES 1 10
5792Y0

bonpmas vacte mamme 2012 r. Beiycka. M3 aToro BugHO, 4to mapk
MalIuH U3HOLIEH, YTO MPUBOJAUT U3 T'OJIa B O/ K YBEJIIMYEHUIO PACXO0B.

HecMoTps Ha TO, YTO KOMITaHUS pabOTAaEeT B IPUOBLIb, IPUHOCUT XOPO-
UK JI0XO0J1, MOKa3bIBaeT Heruioxue 3¢(HeKTUBHOCTU pabOThI, HO €CTh U
CMETa pacxoJ0B Ha PEMOHT.

[Io mpengocTaBIE€HHBIM JAaHHBIM CTOMMOCTb PEMOHTAa HMEIOLIErOCs
napka MamuH coctaBuiia 3 203 754,02 p. 3a 2021 r., U3 3TUX 3aTpaT Ha
nepByro rpyniy npunuiocs 2 588 016,4 p., uto cocrasnser moutu 81 %.

OcHOBHOM TTp00OJIEMO SISl KOMITAHUM SIBIISIETCS HEBBIE3]] aBTOMOOMIIS
Ha JuHUIo. [IpuunHaMu HeBbIe3/1a aBTOMOOWJIEH Ha JIMHUIO SIBJISIOTCS OT-
ka3pl aBTomoOuied. [Ipuumnel oTkazoB u nuarpamma [lapero mokaszaHsl
HIKE Ha puc. 4.

Huarpamma [TapeTo cocraBieHa no 3aTpaTaM, KOTOPBIE IPEACTABICHbI
Ha puc. 2, 3.
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m| JIBC

1,42% 4,48%

M 2 TpaHCMHCCHS U XOJ0Bast YacTh
¥ 3 TonnMBHAs cucTeMa

B 4 cucteMa CMa3Ku

H5 TopMO3Has cucTemMa

B 6 pyneBoe ympaBieHHE

7 3nekTpoo0opynOBaHU

= 8 Ky30B

9 crcTeMa OXJIAXKICHUS

¥ 10 mpoumne

Puc. 2. 3aTparsl Ha pEMOHT MAaIlIUH NIEPBOW TPYIIIIHI

1,92%
1 =] JIBC

1,75%

B 2 TpaHCMHCCHS U XOJI0Basl YacTh
¥ 3 TOIIMBHAs cCUCTEMa
B 4 cucteMa CMa3Ku
B 5 TOopoM3Has cucTeMa
B 6 pyneBoe ymnpaBlIeHHUE
17 3nekTpooOopynOBaHUL
1 8 Ky30B
9 crcTeMa OXJIaXKIEHUS

¥ 10 mpoumne

Puc. 3. 3arparbl Ha peMOHT MalllMH BTOPOM IPYMIIbI
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Puc. 4. [lnarpamma Ilapero no 3arparam

[Tpunnun, npemnoxernbid [lapeto, rmacut: «20 % ycunui narot 80 %
pesynbTara, a ocrainbHbie 80 % ycmimmi — numb 20 % pesynbraTa». Pac-
CMaTpuBasi CUTyalllio0, CBA3aHHYIO C 3aTpaTaMy Ha peMOHT CUCTEM aBTOMO-
Owieil, TaHHBIM MPUHIIMIT MOXKHO HU3JI0KUTH clieyromum oopazom: «20 %
HeucnpaBHocTeM cocTaBisaroT 80 % 3arpaT Ha peMOHT, ocTanbHbIe 80 % He-
ucnpaBHocted — Bcero 20 % 3arpart». B crmokuBILIENCS cHUTyalnH, Kak
BUJIHO W3 JAMarpaMMbl, TIEpBbIe 5 BUOB HEUCIPABHOCTEW Pa3HBIX CUCTEM
(4uCcIo KOTOPBIX COOTBETCTBYET 50 % MepBOHAYAIBHOTO CIIUCKA U3 JECATU
BUJI0B cucteM) npuHocar 80 % 3atpat. st Toro 4ToObl 3HAYUTENHHO CO-
KpaTUTh 3aTpaTbl HA PEMOHT OpraHu3alru, HEoOXoAuMMO OoJjiee BHHUMa-
TEJIbHO OTHOCHUTHCS K ATUM IISITH cucTeMaM. HanboJtee 3aTpaTHBIM SIBIIsI€TCS
PEMOHT Ky30Ba (cocTaiset 26,1 % oT obmiero koymyecTsa 3arpar). Y crpa-
HUB 3TOT AeEKT, MOKHO JOOUTHCA CHUKEHUS 3aTpaT Ha 26 % (836 158 p.).

JI71st BBIABJIEHUS] CaMOW KPUTUYHOM TPYIIbI OTKA30B BOCIOJIb3YyEMCS
anam3zoM ABC.

ABC-ananu3 B 5KOHOMUYECKOU JIUTEPATYpE OMUCHIBAETCS KaK CIIOCO0
UCCIICIOBAHUS U TAJIbHEHIIIEH OpraHU3aluu TaHHBIX; KAK HHCTPYMEHT OTle-
PaTUBHOTO YNPABJIEHUS U KOHTPOJISI KauecTBa. Mcnonb3yercs s onpeie-
JIEHUS <GKU3HEHHO Ba)KHOTO MEHBIIMHCTBA» IO CPABHEHUIO C «HE3HAYU-
TEJIbHO BaXXHBIM OOJIBIIIMHCTBOMY C IIEJIbIO JaTbHEUIIIETr0 aHalr3a, MOHU-
TOpPUHTA U pa3pabOTKH 3P(HEKTUBHBIX SIKOHOMUYECKUX petieHuit [1].
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B 3aBucuMocTH OT 1ieneit aHaau3a MOXKET ObITh BBIJIEIECHO TPOU3BOJIb-
HOE KOJIMYECTBO rpynin. Yale BCEro BhIIAEIAIOT TPU TPYIIIHL.
1) A— naubGonee 3Hauumbie, 20 % — HeucnpaBHOCTEH (HOMEHKJIA-
Typa); 80 % — 3aTpar;
2) B — npomexyrtounsle, 30 % — HeucnipaBHocTel 15 % — 3aTpar;
3) C — naumenee nenusle, 50 % — HeucnpaBHocTel; 5 % — 3arpar.
Pacuetrst ABC ananuza npejacTtaBieHbl B Ta0J. 5.

Tabnuya 5
Omnpenesienue rpynn 3arpart no meroxy ABC
TonoBast Mo B |/loxs cTonMo- Jlons HO3UIHUH YHOPSI0-
o0mieit | ctu Hapacra-
CTOMMOCTh YEHHOT0 CITUCKa HapacT. | ['pynmna
Haumenosanue peanu- | FOUUM UTO-
pEMOHTa, UTOrOM B % K OOIII. KOJI-| 3aTpar
e 3a- |TOM (oce | no3unuii (ocs 0X), %
y- e i, % 0Y), % y ’
1. Ky3oB 836 158 | 26.1 26.1 10 A
2. Topmosas cu- | ¢4 405 | 19 06 45.16 20 A
CcTeéMa
3. TpaneMuceust u | 451 g5y 6o | 14, 59.26 30 A
X0O0Bad 4aCThb
4. IBC 295238 | 9.22 68.48 40 B
5. TONMMBHAA CH- | 576 515 07| §.63 77.11 50 B
CcTeMa
6. JnexTpoodopy- | 543998 | 759 84.7 60 B
JOBAaHUC
7. Cuctema cmasku| 230 899.4 | 7.21 91.91 70 B
8. TIpoune 127 851.87| 3.99 95.9 80 C
9. Pynesoe ympas- | 3059 | 562 98.52 90 C
JICHUC
10. Cucrema oxna- | 45 564 | 48 100 100 C
KICHUS

B rpynny A BoLIY ClAEAYIOMIME MPUYUHBI OTKAa30B — Ky30B, TOpPMO3Has
CUCTEeMa, TPAHCMHUCCUSI U XOJI0Basl 4aCTh, KOTOPhIE TPEOYIOT OMpeIesICH-
HBI KOHTPOJIb IPU PEMOHTE, YTO MO3BOJUT COKPATUTH 3aTPaThI.

Ha ckonbko 3¢()eKTUBHO HCIONB3YeTCs MapK MOABMXKHOIO COCTaBa,
onpeaenum Kod3pdunmeHT Texaudeckoit roroBHocTH (KTT).

[Ipu ycnosun, uro KTT" Oyaet pasen ot 0,85 1o 1, pabota napka Oyaet
CUUTAETCS YIOBIETBOPUTENBHOM [1]. OH HaXOQUTCS KaK OTHOIIEHUE KOJIHU-
YeCTBa aBTOMOOMIIE-THEN UCTIPABHBIX aBTOMOOMIIEH K KOJTUYECTBY aBTOMO-
Ousie-IHel CIMCOYHBIX aBTOMOOMIEH. HaMm U3BeCcTHO, 4TO MapK COCTOUT U3
16 mamuH, npeanpustue padotaet 365 qHEN B oy, CJIeI0BaTENbHO KOIU-
YECTBO CHHUCOYHBIX aBToMoOwmiei Oyner 5 840 aromoOwie-nueit. Ilo
MpeI0CTaBACHHBIM JaHHBIM 3a 2020 r. aBTOMOOWJIM MPOCTaWBaJId Ha pe-
MoHTe 213 aBTOMOOMIIE-IHEN, a 3a 2021 1. — 1 448 aBTOMOOMIIE-THEN. Ta-
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kuM obpazom, KTT" 3a 2020 r. coctaBuio 0,963, 3a 2021 r. — 0,752, 4ro 3a
rox causwio Ha 21,1 %. lunamuka uamenenns KTI' yxynmaercs u3-3a yse-
JUYEHUS TPOCTOSI aBTOMOOMIIEH HAa pEMOHTE U3 T0Jia B TOJ1. PemnTh 1anHyo
po0JIeMy MOKHO ABYMSI CITIOCOOAMM:
1) cozmath 30Hy TEXHMUECKOTO 00CITYKMBaHUS Ha MIPEANPUITHH U CO-
CTaBUTb rpauK MPOXOoKAeHUs MmiaHoBeIX TOUP;
2) OOHOBUTH MApPK MAIIUH.
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Puc. 5. Paznenenue uccieayemMoro MHOecTBa Ha rpynnsl A, B u C ¢ moMonisio
kacarenbHOU K kpuBoii ABC: Touka M1 — rpanuna pasznenenus rpynn A u B; M2 —
rpaHuua pazaenenus rpyni B u C

Tabnuya 6
IIpouentHoe cooTHomeHue rpynn A, B u C accoprumenra
I'pynna | Jons B accoptumente (OX) % Hons B peanuzann (0Y) %
A 30 59,26
B 40 32,65
C 30 8.09

CTpOUTENBCTBO 30HBI TEXHUYECKOTO OOCITYy:KMBaHMs Ha 0a3e KomIa-
HUH TTO3BOJIUT COKPATUTh 3aTPaThl HA PEMOHT M KOJIMYECTBO BHE3AIMHBIX OT-
Ka30B aBTOMOOMIEH. /{1 cTpouTepcTBa HAM HEOOXOIUMO:

— CIIPOCKTHPOBATh YUaCTOK;

— 1mo100paTh HEOOXOUMOE 000PYIOBAHUE;

— pPacCUNUTATh KOJIMYECTBO PEMOHTHBIX paOOUYNX Ha Y4acTKE,

— paccUMTaTh KalmuTaJIbHBIC 3aTPAThl HA MPUOOPETCHUE TEXHOJIOTHYEC-
CKOT'0 000pyA0BaHUSI.

OOHOBJICHHE TTapka aBTOMOOHJICH CITOCOOCTBYET COKpAIICHUIO Bpe-
MEHHU TIPOCTOSI aBTOMOOMIIS Ha peMOHTe. /{711 HOBBIX aBTOMOOMIICH, CIIpo-
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EKTUPOBAHHBIX 0€3 OIIKNOOK, MPOBEJAEHUE TIJIAHOBOI0 TEXHUYECKOT0 00CITy-
YKUBAHUS OCYIIECTBIISCTCS PEXKE U Ha HEro TpeOyeTcss MEHbIIe BPEMEHH, a
BHE3aITHBIE OTKA3bI MPAKTUYECKU HE BO3HUKAIOT (TapaHTUHHBINA CPOK O€30T-
Ka3HoOU paboThl Tpu roaa win 100 Teic. kM [3]).

Jlns onpeiesieHust KOJIMUeCTBa M CPOKa CIIUCAHUSI aBTOMOOMIIEH Cyliie-
CTBYET JIBa METOA.

1. MeTon ciny4ailHOTO CIIMCaHUs — XapaKTEepU3yeTcs Bapualuei ¢ak-
TUYECKOM HapaOOTKH A0 cnucanus. [1o JTaHHOMY METOy CIIMCAHUE TTPOU3-
BOJIMTCSI HA OCHOBAHUM HAOJIIOICHUS 32 OMPEICICHHBIMU ITOKa3aTeIsIMU pa-
00Tbl aBTOMOOWJIS, HAIPUMED, 110 U3MEHEHUIO TPOU3BOIUTEIIBHOCTH, YBE-
JUYEHUIO BPEMEHHM HAa TEXHHUUYECKOE OOCIyKMBAHHUE, HAKOIJICHHOMY pac-
XOJy 3alacHbIX 4acTeu U T. 1. [4].

2. MeTtoa nucKpeTHOro crucanus aproMoomieit. [Ipu njanHHOM MeToze
CIIMCAaHUE WJIU MpojJaxa B JIPYTUe PYKU MPOUCXOJUT MO JOCTUKEHUH yCTa-
HOBJICHHOM WM NPHUHATON B JaHHOM NPEANPHUITHH HapaOOTKH (Cpoka
CJTy>KObI WM mpoOera) BHE 3aBUCUMOCTU OT TEXHUYECKOTO COCTOSIHUSI aB-
TOMOOWJIS WJIU TTOKa3zaTesen padoThl [5].
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VIIK 65.011.56

BHeapeHMe poOOTOTEXHMKMU KaK O4HA U3 NepCcrneKkTUB pasBUTUS
NOrMCTUYECKUX CUCTEM

A. A. Kopabenvwukos

Cankr-IlerepOyprckuit rocy1apcTBEHHBIN MOPCKOM
TEXHUYECKUI YHUBEPCHUTET,

yn. Jloqmanckas 1. 3, r. Cankt-IletepOypr, 190121, Poccus.

AHHOTauus. B ctatbe paccMOTpeHbl NepcrnekTMBbl BHEAPEHUS POGOTOTEXHUKN
B NIOrMcTuyeckme cuctemMbl. CaenaH KpaTkuii 0630p Ha YKe CyLLEeCTBYHLLYH U yHK-
LIMOHUPYIOLLYI0O POBOTU3NPOBAHHYIO TEXHUKY, a Takke MpoaHanv3npoBaHbl BO3MOX-
Hble CUIbHbIE U criabble CTOPOHbLI UCMONb30BaHUSI POBOTOB B NIOMUCTUKE.

Karw4eBble cj10Ba: p060m0mexHuKa, Jocucmuka, nepcnekmuevl pazeumusl
JA02UucCmuKu, pO6017’lbl 6 JjlocucmudeckKkux cucmemax.

Die einfi hrung der robotik als eine der perspektiven
fur die entwicklung von logistiksystemen

A. A. Korabelschikov

St. Petersburg Meerestechnische Staatsuniversitit, Lotsmanskaya Straf3e 3,
St. Petersburg, 190121, Russland.

Zusammenfassung. Der Artikel untersucht die Aussichten fur die Einfuhrung
von Robotik in Logistiksysteme. Es wurde ein kurzer Uberblick Uber die bereits
bestehende und funktionierende Robotertechnik gegeben und mégliche Starken und
Schwachen des Robotereinsatzes in der Logistik analysiert.

Schliisselworter: Robotik, Logistik, Aussichten fiir die Entwicklung der
Logistik, Arbeiten in Logistiksystemen.

Angesichts der Globalisierung, die zweifellos zu den einflussreichsten
Kriften der globalen Weltwirtschaft zahlt, kommt es derzeit zu einer
enormen Entwicklung der Logistiksysteme. Einer der wichtigsten
Entwicklungstrends ist die Entwicklung wund Einfiihrung neuer
Technologien wie Robotik. Die Einfiihrung von Robotik in die Logistik ist
ein weltweiter Trend. Laut PwC sind Japan und Deutschland in der Anzahl
der Patente und Lizenzen fiir Robotik und autonome Systeme fiihrend (24 %
bzw. 22 %), wahrend die USA 17 % aller Patente weltweit besitzen,
wahrend China und Siidkorea 13 % bzw. 10 % aufweisen [1].

Der Einsatz von Robotersystemen in der modernen Logistik wird jedes
Jahr beliebter. Die hiufigste Verwendung von Robotern in der
Lagerwirtschaft ist auf eine Reihe von grofen Vorteilen von
Robotersystemen zuriickzufiihren, wie zum Beispiel:
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1. Einsparungen bei den Arbeitskosten (die Kosten fiir den Kauf oder
die Anmietung eines Roboters sowie dessen Wartung sind deutlich
niedriger, als die Lohne eines Mitarbeiters, und werden sich bald schnell
bezahlt machen).

2. Zeitersparnis bei der Suche nach Arbeitskriften (viele
Industrielinder haben Schwierigkeiten, niedrig qualifizierte Arbeitskrifte zu
finden).

3. Einsparungen bei verschiedenen Reisekosten (z. B. Heizung,
Beleuchtung, Ausriistung von Essens— und Erholungsorten usw.).

4. Durchsatzleistung, Skalierbarkeit (bei hoher Auslastung oder
Erweiterung erhoht das Unternehmen einfach die Anzahl der
Robotersysteme).

5. Sicherheit (das Lager ist ein Ort erhohter Gefahr. Bei Nichtbeachtung
oder Fahrldssigkeit besteht die Gefahr, dass ein Mitarbeiter sich selbst,
andere Mitarbeiter oder Lagerbestiande schadigt).

Die Entwicklung der Technologien der Lagerwirtschaft geht in die
folgenden Richtungen:

1. Verwendung von Drohnen mit der Funktion DronSkan (wird fiir die
Bestandsaufnahme verwendet. Die Arbeit der Drohne ist wirtschaftlich
rentabel und kann auch so programmiert werden, dass sie die notwendigen
Operationen selbst durchfiihren).

2. Einfiihrung der RFID-Technologie (das Funktionsprinzip dieser
Technologie  basiert auf dem  Lesen der  magnetischen
Radiofrequenzstrahlung. Ein Roboter wird in der Lage sein, spezielle
Etiketten mit Informationen auf dem Produkt in einer Entfernung von bis zu
mehreren Dutzend Metern zu lesen. Diese Technologie wird die
Geschwindigkeit des Inventars erhohen und die Lagerung von Waren
rationalisieren).

3. Einsatz von Robotern zur Prozessautomatisierung (z. B. ein
autonomer  Palettenwagen  «RoboCV», der eine  vollstandige
Automatisierung des Versand— und Empfangsprozesses ermoglicht) [2].

In den Online-Shops groBler Unternehmen, in denen Produktpaletten
sehr vielfaltig und meist klein sind, finden sich Roboter—Systeme wie das
Robotic Mobile Fulfillment System (RMFS), ein System, bei dem Roboter
bewegliche Regale heben wund transportieren, Lagerbehilter (d.h.
bewegliche Regale) entnehmen und an Sammler transportieren konnen, die
an ergonomischen Arbeitspldtzen arbeiten [3].
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Im Rahmen des Projekts ,,Smart Last Mile Logistics* (Smile), das die
Aufgabe verfolgt, ein effizientes Stadtlogistiksystem mit modernster
Technologie aufzubauen, wird Hermes-Paketroboter und die Mikrodepots
von UPS auch in groBen Online-Shops und Postdiensten aktiv eingesetzt.
[4] In den GrofBstadten Russlands, wie Moskau und St. Petersburg, begannen
auch Roboter-Kuriere zu erscheinen, aber heute wird ihr Handeln durch die
unzureichende Entwicklung der stddtischen Infrastruktur erschwert.

In der militirischen Logistik werden Robotersysteme entwickelt, die in
den Paketierprozess einbezogen werden konnen. Es wird geschétzt, dass
«der Ubergang der entwickelten Linder zum Pakettransport von Giitern im
Durchschnitt die Ausfallzeiten von Waggons und Autos unter
Frachtoperationen um 20 bis 40 % reduzieren und den Verlust von Giitern
reduzieren konnte» [5, S. 37]. In der zivilen Logistik kann der
Packerarbeitereinsatz mit dem Packerroboter die Personalkosten erheblich
senken. Solcherweise konnte Deutlichkeit und Schnelligkeit des
Verpackungsprozesses verbessert, die Ausschussmenge reduziert und die
Warensicherheit erhoht werden. Wie die Roboter, die in der Lagerwirtschaft
verwendet werden, konnen die Beutelroboter rund um die Uhr arbeiten, was
die Produktivitit und die Wirtschaftlichkeit erheblich erhoht.

Neben der Automatisierung der Lagerung wird Robotik aktiv in den
Transport eingesetzt, zum Beispiel Quadrocopter oder Lastwagen mit
Autopilot, aber auch Frachtschiffe. Bis heute ist der Einsatz von
unbemannten Luftfahrzeugen (UAVs) eine Realitit. Sie werden aktiv im
militdrischen  Bereich eingesetzt, um verschiedene Operationen
durchzufiihren, von der Aufklarung bis zur Lieferung militirischer Giiter.
Auch Robotik, einschlieBlich Quadrocopter, wird verwendet, um die
Infrastruktur der Bahn zu liberpriifen und zu iiberwachen, um beispielsweise
Risse, Rost und anderen Verschlei3 an Briicken zu erkennen, denn diese
Arbeit kann fiir Bauingenieure eine schwierige und gefahrliche Aufgabe
sein. [6]. Die Verwendung von UAVs in einer Logistikkette ist eine
schwierige Aufgabe, die mehrere gigantische Unternehmen gleichzeitig zu
losen versuchen. Aus ihrer Erfahrung mit dem Einsatz von UAVs in der
Logistik konnen Sie folgende Schlussfolgerungen iiber die Vorteile und
Nachteile dieser Robotersysteme ziehen:

Die Vorteile sind:

1. Einsparungen (Mitbegriinder von Kiva Systems, einem Anbieter von
UAV, schitzte die Kosten fiir die Lieferung bis zu 2 kg mit dem UAV in
0,1$ gegen 2-8$ fiir terrestrischen).
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2. Ausschluss des «menschlichen Faktors» (ist eine der hdufigsten
Ursachen fiir Unfélle in der Luft).

3. Umweltfreundlichkeit (die iiberwiegende Mehrheit der modernen
UAVs arbeitet ausschlieBlich mit Strom).

Flexibilitit in der Lieferkette (der Kurs des UAV kann bei Bedarf leicht
angepasst werden).

Die Nachteile sind:

1. Gesetzliche Einschrankungen von UAV-Fliigen (z. B. obligatorische
Registrierung von UAVs, geschlossene Luftzonen, Hohenbeschrankungen
usw.).

2. Vandalismus (Versuche von Menschen, das Flugzeug zu
beschéddigen oder zu zerstoren).

3. Negative Umweltwirkung (Vogelschaufeln, starker Wind oder
Regen) [7].

Mit diesen Vorteilen werden UAVs heute nur in der militdrischen
Logistik relativ aktiv eingesetzt. Mit der Entwicklung der Robotik werden
Experimente zur breiten Einfithrung von UAVs in «zivile» Logistikketten
durchgefiihrt, aber im Moment bleibt die Verwendung von UAVs, zum
Beispiel als Kurier, nur ein Konzept.

Unbemannte Autos werden relativ lange entwickelt, die ersten
ernsthaften Tests fanden in den 1980er Jahren statt. Heute gibt es bereits
unbemannte Autos, fiir die Bediirfnisse der Verbraucher, zum Beispiel
Autos der Firma «Honday, die Entwicklung von unbemannten Lastwagen
wird aktiv fortgesetzt, es gibt experimentelle Muster. Das Konzept des
grof3en Robotertransports (unbemannte, unbewohnte Lastwagen) ist ein sehr
vielversprechender Bereich der Logistikentwicklung. Ein solcher
Bodentransport, der von einem Robotersystem gesteuert wird, hat neben der
Lohnersparnis eine Reihe von groen Vorteilen gegentliber dem Menschen.

l.Kein  Geschwindigkeitsmissbrauch  (eine  Senkung  der
Durchschnittsgeschwindigkeit um 1 km/h fiihrt zu einer Verringerung der
Zahl der todlichen Unfille um 4-5 %).

2.Das Fehlen von Trunkenheit am Steuer (eine der hiufigsten
Ursachen fiir Verkehrsunfille). [8]

3. Kein zusitzlicher Platz (die meisten modernen Lastwagen, die fiir
lange Fliige ausgelegt sind, haben neben dem Standard-Kabinenraum ein
Schlaffach. Die Verringerung der Gesamtgroe und des Gewichts der
Maschine fiihrt theoretisch zu einem Anstieg der dynamischen
Eigenschaften und erhoht auch die Wirtschaftlichkeit des Transports).
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4. Keine Ausfallzeiten (selbst der erfahrenste und motivierteste Fahrer
muss eine Schlaf-, Ruhe— und Essenspause einlegen, was letztlich die
Transportzeit der Ladung zum endgiiltigen Ziel erhoht. Vor der Entwicklung
moderner Logistiksysteme zur Kontrolle und Begleitung des Fahrers auf der
Route haben Fahrer, die den Flug schneller abschlieBen wollten, manchmal
die obligatorischen Unterbrechungen vernachléssigt, was oft zu Unféllen
fiihrte).

5. Das Fehlen eines «menschlichen Faktors» (im Fahren eines Autos, je
grofler die Grofe ist, kann die Manifestation des «menschlichen Faktorsy
am gefdhrlichsten sein. Unter Beriicksichtigung des vorherigen Punktes
kann selbst ein erfahrener und ausgeruhter Fahrer unaufmerksam sein oder
die Situation auf der Straf3e falsch einschitzen. Die Automatisierung kann
auch fehlschlagen, aber die weitere Entwicklung der Technologie wird die
Wahrscheinlichkeit eines Fehlers auf ein Minimum reduzieren, wenn sie die
Fehler in den experimentellen Proben beriicksichtigt).

Die Nachteile beim Landverkehr sind ungefdhr dieselben, wie bei
unbemannten Luftfahrzeugen (UAV), einige Seiten sind stdrker, einige
schwicher, z.B.: Vandalismus im Bezug auf die grolen LKW konnte zum
Raub bringen, der zum Verlust oder zur Beschidigung der Lastung fiihren
konnte. Die Wetterbedingungen sind kein ernstes Problem, heute gibt es
erfolgreich  funktionierende  Systeme zur Anpassung an die
StraBenverhiltnisse, die Niederschlag, Beleuchtung und den Zustand der
Fahrbahn berticksichtigen.

Derzeit laufen auch die Entwicklungen fiir den Seedrohnen-Transport.
Und die neuesten technologischen Entwicklungen zeigen, dass in naher
Zukunft das Konzept der autonomen Roboterfrachtschiffe Wirklichkeit
werden konnte. Es ist erwdhnenswert, dass Schiffe mit mehr oder weniger
Automatisierungsgrad, wie Navigationssysteme oder Kontrollsysteme fiir
die pro-passive Installation, seit langem verwendet werden, aber fiir
vollstindig autonome Schiffe gibt es derzeit eine Reihe von Problemen:

1. Die technologische Komplexitidt und die Wahrscheinlichkeit eines
Unfalls (jedes moderne Schiff ist ein groer und komplizierter Komplex von
Mechanismen und Systemen, bei denen ein Ausfall oder ein Bruch eines
einzelnen Elements zu kritischen Konsequenzen fiihren kann. Es wurde
bereits erwahnt, dass moderne Schiffe verschiedene automatisierte Systeme
haben, die Besatzung ithren korrekten Betrieb iiberwacht und im Falle eines
Fehlers die Moglichkeit hat, auf die «manuelle» Steuerung umzuschalten.
Im Konzept des autonomen Roboterschiffs gibt es die Mdoglichkeit, die
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Systeme fernzusteuern, es gibt ein MUNIN-Projekt, das ein Kiisten-
Kontrollzentrum beinhaltet, und dhnliche Konzepte entwickelt Rolls Royce.
Bei physischen Schdden an Systemen und Mechanismen, beispielsweise
durch Sturmbedingungen, ist es jedoch nicht moglich, auf einem autonomen
(unbewohnten) Schiff Notreparaturen durch die Besatzungskrifte
durchzufiihren);

2. Rechtliche Probleme im Zusammenhang mit verschiedenen
internationalen Normen, Vorschriften und Ubereinkommen betreffend die
Schifffahrt (Fehlen entsprechender Normen, die die rechtliche Regelung fiir
die Anwendung solcher Schiffe schaffen und regeln). [9]

Nach Ansicht des Autors, ist die technologische Komplexitit das
Hauptproblem, da selbst in Gegenwart moderner automatisierter
Schiffssysteme geschultes und qualifiziertes Personal erforderlich ist, das
diese Systeme iiberwachen und bedienen kann, und im Notfall
Notfallma3nahmen ergreifen kann.

Bis heute sind Robotersysteme alles andere als ideal, an vielen
Arbeitspldtzen konnen sie den Menschen immer noch nicht vollstindig
ersetzen. Es gibt noch zu viele ungeldste Probleme, und die Integration neuer
Technologien in bestehende Logistiksysteme erfordert Zeit und Geld. Bei
einem umfassenden Ansatz zur Entwicklung und Implementierung von
Robotern in logistische Prozesse ist es jedoch mit groBer Wahrscheinlichkeit
moglich, den Menschen von schwerer und monotoner Arbeit zu befreien und
bestehende logistische Prozesse tief zu verbessern, billiger, schneller und
effizienter zu machen. Die Mdoglichkeiten der Robotik in der Logistik sind
sehr breit, es gibt viele Entwicklungsrichtungen, es ist wichtig, die
Forschung zu diesem Thema fortzusetzen, verschiedene experimentelle
Projekte zu implementieren, die es ermoglichen, Fehler und Mingel zu
finden, zu identifizieren und zu korrigieren.
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Abstract. This article is devoted to the projects of the transportation to Sakhalin
Island. The article describes the possible ways of transition, and projects for
construction of bridge and tunnel, as well as their features and advantages, also the
possible impact of these construction projects on the development of logistics.

Keywords: Sakhalin, bridge, tunnel, railway, carry out, Japanese Saikan
Tunnel, construction.

The life of a modern society is unthinkable without a developed
transport infrastructure, such as bridges and tunnels. Thanks to bridges and
tunnels, cargo transportation is carried out smoothly, which means that it is
possible to overcome mountainous areas, reservoirs, gorges, regardless of
weather conditions. Moreover, bridges and tunnels combined with rail
transportation is the most cost-effective type of cargo transportation where
relatively low cost is perfectly combined with high efficiency, reliability and
minimal accidents. In the near future, the infrastructure in Russia will grow
and we will see grandiose projects.

So, the goal of the study is to identify the features of the projects for the
construction of transition to Sakhalin Island and to determine the prospects
of the projects. To achieve this goal, the following tasksarecarried out: to
consider the specifics of each project, to determine the reasons for choosing
a construction option, to analyze the benefits of projects for the country and
people. It can be assumed that the implementation of new construction
projects will speed up transportation in the future and benefit the Russian
economy.

Since Soviet times, the possibility of building a bridge to Sakhalin,
which is separated from the Khabarovsk Territory by the Nevelsky Strait,
has been discussed. In 1950, Joseph Stalin proposed to build a bridge,
construction soon began at a rapid pace, but with the death of the leader, the
project was closed despite a significant amount of work done. According to
the terms of reference, the railway can pass through the strait either over a
bridge or through a tunnel, in both cases the crossing must be single-track
(see fig.). In the case of a tunnel, the track on the mainland of the project and
the tunnel itself must be electrified (the maximum speed through the tunnel
1s 80 km/h). When choosing a bridge, trains will run on locomotive traction.
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Map of the bridge project on Sakhalin Island

The reasons for the construction of the project are the following:

1. The crossing from Vanino to Kholmsk by water transport does not
meet the requirements of modern fast cargo traffic (Since the Tatar Strait
freezes in winter and container ships and tankers, despite the ice class,
cannot cope with breaking ice and have to break the way with an icebreaker,
so the crossing stops for a while).

2. The costs of shipping goods across the ocean are too high, because
of which life on the island is much more expensive than on the mainland.

3. There are no special risks and technical difficulties (the Nevelsky
Strait through which a bridge will be built up to a maximum of 7 meters deep
along the fairway is less than in the Kerch Strait).

4. The prospect of connecting Sakhalin Island with the Japanese island
of Hokkaido.

So, in 2013 the preparation of the project began, where two options
were considered — a tunnel under the strait (12.4 km) and a bridge (7.5 km).
Later, the design experts considered that the tunnel was more expensive and
more difficult to build, as it would have to dig a deep approach to the tunnel,
in the conditions of very hard ground, since it is located under the freezing
strait. [3] In the end, it was decided to build a bridge across the strait, despite
the fact that the designers offered to use the experience of Japanese builders
who used innovative methods in the construction of tunnels, such as the
Seikan with a 23.3 km underwater fragment.
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As conceived by the authors of the project, the bridge to Sakhalin can
become part of a future railway with a length of about 580 km, connecting
the village of Selikhino in the Khabarovsk Territory and the village of Nysh
on the island itself. The bridge will be built in a narrow part across the
Nevelskoy Strait, 7.5 km long. [1] According to calculations, the
construction of the bridge will take 5 years.

With the help of the bridge across the strait, it will be possible to carry
out the transportation of goods on a double-track railway. The cargo will be
minerals, coal, oil, gas, containers, timber, building materials, as well as
passenger transportation.

From the perspectives of the project, one can single out:

1. Reducing the cost of transportation of goods and delivery time.

2. Facilitates the transportation and protection of minerals that exist on
the 1sland and its shelf.

3. According to calculations, freight taxes will bring billions of rubles
within 10 years.

4. Development of tourism.

5. Development of extractive industries.

6. The opportunity to develop additional reserves of gold, alunite,
brown coal (ability to develop additional reserves of gold, alunite, brown
coal).

7. With the help of the bridge, even Japan will be able to send goods to
Europe.

Next, one applies to the technical features of the project. High standards
will be set for the bridge supports, as they will have to withstand strong ice
pressure. Also, an important difficulty is the coordination of the height of
the bridge with the military, which require at least 45 meters for the passage
of large ships. For the bridge, it will be necessary to build 40 pillars, the
distance between which should be 200 meters, which is the first time for
Russian practice.

The disadvantages of the project are:

1. High cost of the development of «approaches» to the bridge —
railways and asphalt roads, infrastructure, stations.

2. The payback period is still very difficult to calculate.

On the other hand, Japan also wants to make the transition to Sakhalin
Island. In 2017, Russia and Japan created an expert group to study the
project, where they came to the conclusion that it would be better to build a
tunnel from Hokkaido to Sakhalin, since the La Perouse Strait is
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42 kilometers wide in the open sea, it 1s impossible to build bridges of such
length. It was decided to build a tunnel using the experience of the Japanese
in building underwater tunnels.

The idea of the project is to connect 2 islands by rail and road crossing.
The length of the tunnel between Hokkaido and Sakhalin will be
50 kilometers.

Thus, a transcontinental corridor Japan — Russia — European Union will
emerge, which will make it possible to use the Selikhin — Nysh line for
additional foreign trade traffic, mainly containers. Annual traffic may
increase to 33-40 million tons. [1] Today, most of the cargo traffic from the
Land of the Rising Sun follows the circular sea route to the states of Europe
— through the Suez Canal. So, in 2019, a test shipment of a container from
Japan to Europe through Russia was organized, the transportation took place
through the Transsib.As a result, the result impressed the Japanese, they
became interested in connecting Sakhalin and Japan [4].

Thus, they plan to build the tunnel on the model of the Japanese Saikan
Tunnel, which is 53.65 kilometers long and 100 meters deep below the
seabed, which will use sensitive sensors throughout the tunnel to pick up
ground vibrations. In case of an earthquake of magnitude 4, trains
automatically stop and wait out the underground storm.

Thus, it can be concluded that:

1. The island will be connected with mainland Russia, which will
reduce the cost of cargo transportation and speed up the transportation and
development of the Khabarovsk Territory.

2. Thanks to the project of crossing to Sakhalin, up to 36.9 million tons
of cargo will be transported from Sakhalin Island.

3. The transition will have a strategic and military advantage.

4. The EU-Japan transport corridor may be formed, therefore,
Sakhalin's foreign trade turnover with Japan will grow even more.

5. For Sakhalin, the connection with Japan will mean a serious
strengthening of Japan's economic influence in the region.

6. Russia will try itself in the construction of tunnels, using the Japanese
construction experience.

References

1. The Bridge from Sakhalin to Hokkaido: economics and Geopolitics. 2020. URL:
https://news.rambler.ru/other/42510488-most-s-sahalina-na-hokkaydo-ekonomika-i-
geopolitika/ (accessed: 10.10.2021).

100



2. A Railway Connection to Sakhalin Island: The Expediency and Prospects of
Project Implementation. 2021. URL: https://link.springer.com/article/10.1134 %
2FS1875372821020050 (accessed: 23.11.2021).

3. Transport construction of the mainland - Sakhalin Island. 2020.
URL:https://link.springer.com/chapter/10.1007 %2F978-981-15-0450-1 26 (accessed:
23.11.2021).

4. Russia plans start of Sakhalin fixed link. 2018.
URL: https://www.tunneltalk.com/Russia-13Feb2017-Sakhalin-Island-fixed-link.php
(accessed: 20.11.2021).

5. Russia moves forward with plan for bridge to Sakhalin Island. 2018. URL:
https://www.bridgeweb.com/Russia-moves-forward-with-plan-for-bridge-to-Sakhalin-
Island/4729(accessed: 15.11.2021).

6. Russian Far East railway project may extend to Hokkaido. 2013. URL:
http://www.interbering.com/Russia-Sakhalin-Japan-railroad.html (accessed:
15.12.2021)

7. A systemic model for implementing land value capture to support urban rail
transit infrastructure projects / X. Li, P.E.D. Love, H. Luo, W. Fang // Transportation
Research Part A: Policy and Practice, 156. 2022. P. 90-112.

8. Development of rail transit network over multiple time periods / Y.-T. Peng,

Z.-C. Li, P. Schonfeld // Transportation Research Part A: Policy and Practice, 121.
2019. P. 235-250.

Research Adviser — M.V. Pyataev, Cand.Sc. (Econ. Sciences), Associated
Professor
Language Adviser — 1.S. Volegzhanina, Dr. of Sc. (Ped. Sciences), Professor

YK 004.94: 656.25

Oco6eHHOCTN UCNONb30BaHUA ABYCBA3HbIX CTIUCKOB
npuv paspaboTke npunoxeHun gna cepsucos PXX[

E. C. Kpyuunun

PocToBckHil rocyaapCcTBEHHBIM YHUBEPCUTET MyTEH COOOIIECHUS,
r. PoctoB-Ha-Jlony, Poccuiickas ®@enepanus

AHHOTauuA. BbiNONHEH aHanmM3 O0COBEHHOCTEN OUMHAMUYECKMX CTPYKTYpP OaH-
HbIX, NOAXO4ALMX ANna 06paboTkmn GOMbLIOro KonmyecTsa MHopmaunmn B NOrMCTUKE.
MeTogom cpaBHEHUS 3aTpavyeHHOro BpeMeHn Ha obpaboTKy AaHHbIX, aHanu3a pas-
NUYHBIX CTPYKTYP AaHHbIX U NOSTyYeHHbIX pe3ynbTaToB BbISBIIEHbI NpenMyLLiecTsa u
HeJoCTaTKM Kaxaomn m3 Hux. MNytem oueHkn addekTMBHOCTN paboThbl KaXKaom CTPYK-
Typbl AaHHbIX onpefeneHa Hambonee nogxoadwias ANs BbINOMHEHUS 3a4ad, Xapak-
TepHbIx ansa cepsucoB PXI, Takux kak obpaboTka n xpaHeHne Gonbluoro obbema
OaHHbIX, NX COPTUPOBKA, yaaneHne n BHeCEHNE HOBbIX OAHHbIX, YCKOPeHUs paboTbl
NOrNCTUYECKUX KOMMAHWUMN.

KuroueBble c10Ba: 08yC653HbIU CNUCOK, MACCUB, OOHOCES3HBLU CHUCOK, VKA-
3ameiw, dnemenm, PKJ].
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Peculiarities of using doubly linked lists when developing
applications for the services of Russian Railways

E. S. Kruchinin

Rostov State Transport University (RSTU), Rostov-on-Don,
the Russian Federation)

Abstract. The analysis of the features of dynamic data structures suitable for
processing a large amount of information in logistics is carried out. By comparing the
time spent on data processing, analyzing various data structures and the results
obtained, the advantages and disadvantages of each of them are revealed. By
evaluating the performance of each data structure, the most suitable one is determined
for performing tasks specific to Russian Railways services, such as processing and
storing a large amount of data, sorting them, deleting and entering new data, speeding
up the work of logistics enterprises.

Keywords: doubly linked list, array, singly linked list, pointer, element,
Russian Railways.

Trains appeared in the 19th century and even then, they began to require
the processing of a huge amount of information. Train number, destination
station, departure time, number of passengers, etc. — all these data required
careful monitoring. Speaking of the modern world, processing such a large
amount of information would require a huge expenditure of human
resources. With the ubiquity of computerization, many railway companies
began to use various kinds of applications for storing and processing data.
Computer software made the task easier many times. Programmers
developing the first such programs for railways had to solve the problem of
choosing a data structure for information processing. Undoubtedly, the most
obvious solution for this task is a dynamic data structure.

We consider dynamic data structures to be the structures that occupy an
unfixed amount of memory. Thus, such a structure can store an indefinite
number of elements. The only limitation on the structure size is the amount
of computer memory. There are several types of dynamic structures: a list,
a tree [1]. Any of them can be useful. The choice fell on a dynamic doubly
linked (bidirectional) list.

We assume that we use a dynamic array to process and store a large,
but indefinite, amount of data. Each element of such an array is associated
with its own number, so it is easy to access it, but if you take into account
the need to add elements to the list frequently so as not to lose order, then
the main disadvantages of arrays immediately become obvious: the matter
1s that inserting and deleting elements take a lot of time [2]. Despite the fact
that the array is dynamic and freely expandable, this creates a large load on
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the system. Hundreds of elements can be stored in the array, and to insert
one in the middle, you must first move the elements by a certain number of
cells to free up space, so frequent insertion and deletion of elements can
negatively affect the execution time of the program, therefore a data
structure devoid of these disadvantages is necessary. The solution to this can
be presented as a linked list.

Let us consider the possibility of applying dynamic singly linked and
doubly linked lists. A doubly linked list is a linear dynamic data structure,
and each element can have only one preceding element and only one
following [3]. In fact, it is very similar to a regular array, and the only
difference is that there are no restrictions on its size. There exist a head
element and a tail one in the list. The head element is to point to the first
element of the list, and the tail element is to point to the last element of the
list. In a singly linked list the elements contain a reference only to the next
element [4]. Only one path is available for navigating through a singly linked
list — from the beginning to the end of the list [5]. So if you need to find out
the address of the last element, you will have to start from the beginning and
go through all the elements. This 1s because, unlike an array, which 1s a
contiguous area of memory, a linked list has randomly scattered elements in
memory.

One of the main advantages of a linked list is the simplicity and speed
of adding elements. When adding an element to a singly linked list, we only
have to redirect the pointer to and from the added element. Deleting an
element from the linked list also does not cause difficulties, we redirect the
pointer to the next element to be deleted and clear the data of the deleted
element. All these operations are performed faster and load the system less
than an array does. There are pointers to the previous and next elements in
doubly linked lists. So, we can move through the list in both directions. A
doubly linked list has all the pros of a singly linked one, but when adding
and removing elements, two pointers have to be reassigned.

Doubly linked lists can be applied for many services of Russian
Railways. For instance, the online ticket ordering service can process
incoming information by means of this dynamic data structure. Nowadays,
more people prefer online booking to physical tickets, which means that the
ticket sales service often has to add new customers. At the same time,
another service — an online scoreboard — displays the schedule of all arriving
trains, their arrival time, destination, departure time and number. Doubly
linked lists can also be used in logistics, when processing a large number of
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goods. The logistics field can widely use doubly linked lists, due to their
speed of operation. Such a volume of information should be processed as
soon as possible, therefore, the development of applications in which doubly
linked lists perform the task of one of the main dynamic structures is relevant
for Russian railways. Thanks to such applications, Russian Railways
services will be able to process requests from a huge number of users at the
same time without overloading [6, 7].

This ticket service provided by Russian Railways, which involves the
processing of structured information, can be arranged in the form of a doubly
linked list. Data can be added by means of allocating memory for a new
node, creating pointers and directing these pointers from the node which is
being added to the previous and the next ones. The nodes can store
information such as passenger names, train numbers, station names, and so
on. Each element of the list can correspond to its own train, storing up-to-
date information. Access to the element for displaying information on the
scoreboard 1s carried out by moving from the beginning or end of the list
element to the required memory area storing the necessary information. If it
1s necessary to delete a node that stores irrelevant data, pointers are
redirected from the previous node to the next one, and the memory allocated
for the node being deleted is cleared.

The performed analysis of the structures under consideration leads to
the following conclusion. The peculiarity of applying a doubly linked list is
undoubtedly the simplicity of adding and removing elements, as well as
simplified navigation compared to a singly linked list. This advantage is
especially important when processing large amounts of data and
continuously adding and deleting information. It is the special feature that
characterizes a lot of RZD services and the operation processes of logistics
enterprises, which include a large amount of changing data such as train
number, number of passengers, arrival time, departure time, etc. Considering
this peculiarity of programs or applications for the services of Russian
Railways and logistics companies, we can approve that doubly linked lists
can perfectly cope with their task of processing data. They can also

contribute to the speed of operation and saving the system resources.
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AHanus pakTopoB, BIIUAOLWNX Ha pacnpeaerieHne
rpy30noToKa CKOpOnopTALMXCA rPy30B
MeXxAay pa3nnyHbIMU BUAamMm TpaHcnopTta

E. E. Jlechuxoesa

Cubupckuii Tocy1apCTBEHHBIH YHUBEPCUTET ITyTEH COOOIICHHUS,
yi. [lycu KoBanbuyk, 191, r. HoBocubupck, 630049, Poccus

AHHOTauums. B ctaTbe npeacraBneHbl BUAbl TpaHCNopTa U TPAHCNOPTHbIE Ccpes-
CTBa, Ha KOTOPbIX OCYLLIECTBSIETCSA NEPEBO3Ka CKOPOMOPTSALLUUXCS rPy30B, NPUBEAEHbI
npenmyLLecTBa U HeOCTaTKM KaXKaoro Buaa TpaHcnopTa U BblaeneHbl akTopbl, BMu-
sIloLME Ha pacnpeeneHne rpy3onoToka Mexay pasfnvyHbIMU Buaamm TpaHcnopTa.

KuroueBsble cjioBa: ckoponopmswuecs epy3svl, Mmpaicnopm, 2py30n0moKk,
nepesosKa.

Analysis of factors affecting the distribution
of perishable cargo traffic between different modes of transport

E. E. Lesnikova

Siberian Transport University, Dusi Kovalchuk str., 191,
Novosibirsk, 630049, Russia

Abstract. The article presents the types of transport and vehicles on which the
transportation of perishable goods is carried out, the advantages and disadvantages
of each type of transport are given and the factors affecting the distribution of cargo
traffic between different modes of transport are highlighted.

Keywords: perishable goods, transport, cargo traffic, transportation.

CxoponopTaiuecs: Tpy3bl MOTYT MHEPEBO3UTHCA HA Pa3HbIX BUIAX
TPAHCIIOPTA: KEJIE3HOJOPOKHOM, aBTOMOOUIIBHOM, BOJTHOM U BO3/TyIITHOM
TpaHCIOpTE.

Kene3HoJOpOKHBII TPAHCIIOPT 3aHUMAET NIEPBOE MECTO B MEPEBO3KE
CKOPOMNOPTSIIUXCSL TPY30B, TaK KaK Takasl MepeBO3Ka SIBISIETCS OTHOCH-
TEJILHO HEJIOPOroM, 6e30nmacHoi U KauecTBeHHOU. [1o xene3HsiM 1oporam
yalie BCEro MepeBo3sT: MsCO, pbl0y, OBOIIHU, PPYKTHI, KOHCEPBHI U Jip. Ha
KEJIE3HOAOPOKHOM TPAHCIIOPTE CKOPOMOPTAIIUECS I'Py3bl NEPEBO3ATCS B
CHENUAIM3UPOBAHHBIX M30TEPMHUYECKUX BaroHax (pedpuxepaTopHbie Ba-
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TOHBI, BATOHBI-TEPMOCHI, IIUCTEPHBI-TEPMOCHI, MOJIOYHBIE ITUCTEPHBI B U30-
TEPMUUYECKHE BarOHBI-IUCTEPHBI), pepPUKEPATOPHBIX U YHHBEPCATbHBIX
KOHTeWHepax [1].

ABTOMOOMJIBLHBIN TPAHCIIOPT 3aHUMAET BTOPOE MECTO B IIEPEBO3KE CKO-
POTOPTSIIUXCS TPY30B (Yallle BCETO MEePEeBO3AT MPOYKThI TUTAHKS ) U ITPE/I-
Ha3HAYeH JIJIs MIEPEBO3KY B KOHEYHOE MECTO Ha3HAUCHM S, TO €CTh ITIePEBO3Ka
«OT JBEpHU 110 ABEpU». JlaHHBIN TpaHCTOPT 00J1aaeT BHICOKOW MaHEBpPEH-
HOCTBHIO. J[J11 TepeBO3KH HCIOIB3YIOT «JICIHHUKY», pedpuxepaTop, «Tep-
MOCH.

BosHbrit TpaHCTIOPT BBITOIHO UCTIOIB30BATH JJISI IEPEBO3KH CKOPOIIOP-
TAIIKAECS TPYy3bl B OOJBIINX 00bEeMaxX Ha JaTbHUE PACCTOSHUS (Yallle BCEro
PBIOBI, MOPEMPOAYKTOB U 3aMOPOKEHHBIX Tpy30B). [lepeBo3ky pedpukepa-
TOPHBIX KOHTEHHEPOB IO HACTOSIIHUM MPABUIAM BBITIOJHSIIOT Cy/la — KOH-
TeliHepoBO3bI TUIa Po-Po, TuXTepoBO3bl B yHUBEpCATIbHBIE Cya, TPUCIIO-
cOOJICHHBIE MO/]T IEPEBO3KY peprKepaTOPHBIX KOHTEHHEPOB [2].

Bo3aymiHelil TpaHCTIOPT UCTIONIB3YETCS JJIS1 OCYIIECTBICHUS ITEPEBO3KU
Ha OOJIBIIIME PACCTOSIHUS, MPENATCTBUIN penbeda (ropsl, 00J0Ta, MOpE) 3a
KOPOTKOE BpeMs. ABHATPAHCIIOPT Hallle BCETO IMEPEBO3UT: PHIOY, MSCO,
GPYKTHI, OBOIIH, SITOY, MEIUIIMHCKHUE TIpETapaThl.

[IpeumyIiiecTBa ¥ HEIOCTATKU TEPEBO3KH Pa3HBIMU BUJAMH TpPaHC-
nopTa ImpeACcTaBiieHbI B Ta0M. 1.

Tabnuya 1

IIpenmymecTBa M HEJOCTATKH BHI0B TPAHCIIOPTA

Bun

IIpenmymniecTtBa Henocratku
TpaHCIOpTa P y

OTtHOCHUTENBHO Hepoporas cede- |3aBUCUMOCTh OT TpaduKa ABIKE-
CTOMMOCTb IEPEBO30K HUSI [TO€3/10B U OT KOMIUIEKTAINH
HesaBucumocts oT moroausix  |[IoTpeGHOCTH B CKIIaACKOM TTO-
YCIIOBHI, BpEMEHH T'OJa ¥ CYTOK |IIaJH MPH MEePETpy3Ke rpysa
XKenesznono-  |[IepeBo3ka Gombioro o6bemMoB  |[IoTpeGHOCTH B ApyruX BUAAX

POKHBIN rpysa TPAHCIOPTA JUIsl OCYLIECTBIICHUS
HEPEBO3KH
DKOJIOTHYHOCTh JluTenbHble CPOKU JOCTaBKU
CrabunbHast perynsapHocTb nie- |CTpOUTEIbCTBO KOHTEHHEPHBIX
PEBO30K TJIOUIA/I0K
XKenesnono- |CraOunbHas peryaspHOCTb ne- |CTPOUTENBCTBO KOHTEHHEPHBIX
POKHBIN PEBO30K TUIOIIAJJOK
ABTOMOOUIB- |BBICOKasi MAaHEBPEHHOCTH, Nepe- |OrpaHndeHHas rpy3010beMHOCTh
HBIN BO3Ka «OT JIBEPU 10 JABEPH»
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Oxonuanue maoén. 1

Bun [IpenmytecTsa Henocratku
TpaHcnopTa

He tpebyet nononuurensHoro |(HeGe3omacHOCTH (YacThie aBapun),

000pyAOBaHUS U TOMEIICHHUS Het 100 % rapantuu, 4to rpy3 Oy-

U1 IEPETPY3KHU JIET TOCTABJIEH B LIEJIOCTU U CO-
XPaHHOCTH

JlocTynHOCTH 3aBUCUMOCTbD OT IOTOJHBIX U J0-
POKHBIX YCIOBHU

Hesricokas cebecTouMOCTh HeraruBHoe BiMsiHHE HA OKPYXkaro-
Hyto Cpeay

Her orpannuenuii no oo0bemy  |Kpaiine HU3Kas CKOpOCTh

Ipy30B

[lepeBo3ka Ha ganbHUe paccTosi- |[IoTpeOHOCTH B JOpOrocTOsIIIIe

HUS COOPYXEHUS MEXaHU3ALUU MOPTa,
TaK Kak B Pe3yJIbTaTe CE30HHOM pa-
00ThI MEXaHU3MbI IPOCTAUBAIOT

Boanbrit Huskas croumocts nepeBo3ok  |[lonosHUTENbHBIE 3aTPaThl HA TO-

(0coOeHHO Ha 3HAYNTENbHBIC UCK TpaHCIOPTa, CTPOUTEIBCTBO

paccTosiHUA) TUIOLIAI0K JIJIsl pa3rpy3Ku/Bbl-
TPY3KH/TIEPErpy3Ku

Bricokuii ypoBeHb cnieninanusza- (HeperynspHocTh COOOIIEHUS U3-32

LMY TIEPEBO30K KJIIMMATUYECKUX YCIOBUIM
Bo03M0XHBI 3a1€pKKH B IyTH

CKOpoCTh IOCTaBKHU Kpaiine BbIcOKast ce0eCTOMMOCTh

[lepeBo3ka Ha 6ombIKMe paccTo- |OrpaHnyeHue o 00beMaM MepeBo-

STHUS 3UMOTr0 Tpy3a

B03MOXHOCTb OCTaBUTH IPy3 B |3aBUCUMOCTH OT METEOPOJIOTHYE-

TO0YI0 TOYKY IJIAHETHI CKHX YCJIOBHUI

besonacHocTh (HauMeHblIlee JlononHUTENbHBIE 3aTPaThl HA

BosymHbiii YHCJIO aBapUi IPUXOIUTCS HA  |CTPOUTEIBCTBO a3pONOPTOB,

JI0JII0 ABUAIIEPEBO30K)

B3JICTHO-ITIOCAAO0OYHBIC ITOJIOCHI

HanexuocTs (MUHUMAIIBHOE
YHUCJIO KPAXK, PEAKOE MOBPEXKIe-

HUE Tpy3a)

Ctporoe cobnroaeHue TpeboBaHmit
MPABWIBHON YITAKOBKH U Pa3Meltie-
HUS TPY30B

[TpoxoaeHue TFOOBIX MPEsT-
cTBHH penbeda (ropsl, 6010Ta,
MOpE)

Hwuzkuit ypoBeHb ciennanu3annu
MIEPEBO30K

B nacTosiiee BpemMsi 0O4€Hb aKTyallbHO U YJOOHO HCIIOJIb30BAHUE pPE-
bprKepaTOpHBIX KOHTEITHEPOB. YacTo TOProBbie MPEANPUITUS UX TTPUME-

HSIOT B KAYE€CTBE TEMIIEPATYPHOTO CKJIA/1a, ECJIU HET BO3MOKHOCTH ITOCTPO-
UTh COOCTBeHHBINA. PedprrkepaTopHbIii KOHTEHHEpP TPAHCIOPTUPYIOT HE
TOJIbKO Ha >KEJIE3HBIX JOPOTax, HO U Ha aBTOMOOMILHOM M MOPCKOM TpaHC-
nopre. [Ipudem pu cMeHe criocoba mepeBO3KH Meperpys3Ka He Tpedyercs,
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YTO PKOHOMMT BpeMsl, JCHEKHbBIE CPEJICTBA, a TAKXKE BIUSECT HA KA4€CTBO
MepEeBO3UMOTO Tpy3a [2].

CymiecTByeT 0OJIBIION BBIOOP pedprKepaTOpPHBIX KOHTEHHEPOB pas-
JUYHBIX MapoOK U pa3MepoB MO3BOJISIET ClIeNaTh TPAHCIOPTUPOBKY 3P dek-
TUBHOM M SKOHOMHOW. HeKkoTopbie TeXHUYECKHE XapaKTepPUCTUKU pedpu-
KEPATOPHBIX KOHTEHHEPOB MPEICTABICHBI B TA0I. 2.

Tabnuya 2

ITapamMeTpsl pedpHukepaTOPHbIX KOHTCHHEPOB

PedpmwxepaTropHbie KOHTEHHEPHI
20-dyToBbIit 20 (PyTO_ 40-dyToBbIit 40:(1)yT0— 45_cbyT9BHH
[MTapameTtpsl crammapr- | BPH BB | ey, | BB BBICO- | BEICOKHI IIK-
HBIN ZO'Il){C COKHi1 HBIN 40‘1;{C K POKH
20'RHC 40'RHC | 45'PWRHC

I'pysonoxbem- 21,9 222 28 27,8 28
HOCTB, T
Cpenunee sHeprorio-
Tpebnenue, KBt 4,6 2 58
TemneparypHbiil o1 25 °C 510 425 °C
pEXKUM
AJBZIOTPOH3BO/H- 2 900-4 200 3 400-4 200
TEJIBHOCTb, KKaJI/4
Tennonpomseozu- 42004 400 5000-5 200
TEIIbHOCTh, KKaJj1/4
Bryrpentmit 28 32,58 5981 | 68,03 80,9
00BeEM, M

Pacnpenenenue rpy30BbIX NEPEBO30K MEXKAY BUIAMU TPAHCIIOPTA WI-
paeT BaXKHYIO POJIb B BKOHOMHUKE CTPAHBL. Y Ka)JA0r0 BUa TPAHCIIOPTA €CTh
CBOU JIOCTOMHCTBA U HEJIOCTATKH, KOTOPBIE CIEAYET YUUTHIBATH MPU BEIOOPE
crioco0a TPaHCIOPTUPOBKH U TPAHCIIOPTHOTO CpejcTBa [4, 5].

OcHosnbiMu (hakmopam evib6opa 8uo0a Mpancnopma A6AAI0McsL:

— MUHUMAJbHbBIE CPOKH JIOCTABKH;

— ce0eCcTOUMOCTb MEPEBO30K;

— MaHEBPEHHOCTH MEPEBO30K;

— KaluTaJIbHbIE BJIOKCHMUS;

— HaJEKHOCTbh, 0€30MACHOCTb U PETYISIPHOCTH NEPEBO30K;

— TapaHTUU COXPAHHOCTHU MEPEBO3UMBIX I'PY30B;

— ycnoBus 3G (PEKTUBHOTO MCHOIB30BaHUSI TEXHUKO-IKCILTyaTallOH-
HBIX XapaKTEPUCTUK TPAHCIIOPTHBIX CPENICTB.

[lepeunciiennbie PakTOPbI MPEIONPEALISIOT BEIOOP TPAHCIIOPTA, KOTO-
phl€ paznuyaroTca Mexay coOoi crmoco0aMu ydera TeX WM MHBIX MOoKa3a-
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Tened. Tak Kak OJTHOBPEMEHHO y4eCTh MHOTHE (PaKTOPbI, OKa3bIBAIOIINE
BIIMSIHUE Ha BHIOOp BUJA TPAHCIIOPTA, OYE€Hb TPYJHO, HAa MPAKTUKE TIPUHU-
MaroT OKOHYATEIbHOE PEIICHHE MO TEXHUKO-IKOHOMUYECKUM pacyeTam [6].
Pa3BuTHE KOHKYpEHLUMHM W B3aUMOJCUCTBUS MEXAY BHJIaMH TpaHC-
opTa JOJIKHO OBITh HAMPABJICHO HA YIyUIllEHHE TPAHCIIOPTHOT'O 00CITYXKH-
BaHus. KpoMe pa3Butusi KOHKYpEHIIUH, IPOUCXOIUT pa3BUTHE HAYUHO-TEX-
HUYECKOT0 Mporpecca B TpaHcnopTHoM cdepe. [oaTomy crenyer oxunath
U3MEHEHUH POJIU OTENbHBIX BUIOB TPAHCIIOPTA B IPY30BbIX NIEPEBO3KAX.
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V]IK 33.11

PopmmpoBaHme PMHAHCOBbLIX pe3ynbTaToB
M aHanu3 akunmoHepHoro ob6wectBa «Fasnpom»
3a nepuopg 2019-2020 rr.

K. C. Mamagonosa

Cubupckuii rocyJapCcTBEHHBIN YHUBEPCUTET MyTeH COOOIIECHNS,

yn. Hdycu Koanwuyk, 191, r. HoBocubupck, 630049, Poccus
AHHOTauusA. [laHHaa ctaTba NOCBSALLLEHA TEOpeTUYeCKUM acnektam popMupo-
BaHMS PUHAHCOBOW NPUOBLINM aKLMOHEPHOW KOMNaHUK «["asnpom». YuntbiBanuce go-
X0Abl N pacxodbl 06bIYHbLIX BUAOB AeATENbHOCTM U onepauni. MNpuseaeHbl 3KOHOMU-
Yyeckue onepauum no opmMmnpoBaHuio puHaHcosbix pedynstatoB OAO «lasnpom» B
nepuop 2019-2020 rogos. bbinn npoaHannanpoBaHbl UHAHCOBbIE pe3ynbTaThl akuu-
OHepHoro obuwecTtBa «a3npomy». OLeHMBanacb 3KOHOMMUYECKaa AEATENbHOCTb akUn-
OHepHoro obuecTBa «[asnpom» B aHanNU3npyeMom nepuoae BpeMeHW.
KiroueBble coBa: Oyxeanmepckuti yuem, OyxeaimepcKuil yyem, aHaius,

Gunarncoswlil pezyrbmanm, 00X00bl, pacxoowvl, NPudbLLIL, 00XOO.

Bildung der finanzergebnisse und analyse
der publikumsaktiengesellschaft «Gasprom»
in der zeitperiode 2019-2020

K. S. Matafonova

Sibirische Staatliche Universitit fiir Verkehrswesen,
St. Dusi Kovaltschuk, 191, Nowosibirsk, 630049, Russland

Zusammenfassung. Dieser Artikel befasst sich mit den theoretischen Aspekten
der Bildung des finanziellen Gewinns der Publikumsgesellschaft “Gazprom”. Ein— und
Ausgaben verschiedener wirtschaftlichen Aktivitaten und Geschaftsvorfalle wurden
bertcksichtigt. Es werden die Geschaftsvorfalle zur Bildung der Finanzergebnisse der
Publikumsgesellschaft «Gazprom» im Zeitraum 2019-2020 angegeben. Die
Finanzergebnisse der Publikumsgesellschaft “Gazprom” wurden analysiert. Die
wirtschaftliche Leistung der Publikumsgesellschaft «Gazprom» im analysierenden
Zeitraum wurde bewertet.

Schliisselworte: Buchhaltung, Analyse, Finanzergebnis, Einnahmen,
Ausgaben, Gewinn, Einkommen.

Einen stabilen Gewinnn aus der Wirtschaftstdtigkeit zu bekommen, ist
das Hauptziel jeder Organisation, die sich mit Unternehmertum beschéftigt.
Kennziffern des Ertrags ermoglichen es dem Management, die
Geschiftsprozesse auf dem richtigen Niveau zu iberwachen und Pline fiir
die Zukunft zu erstellen. Daher ist es besonders wichtig, die operative
Buchhaltung der Finanzergebnisses der Organisation zu beachten.

Buchhaltung der Finanzergebnisses 1st notwendig, um das
Wirtschaftsleben einer Organisation zu bewerten. Mit diesen Indikatoren
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kann man die Wirksamkeit der Organisation als Ganzes analysieren und eine
weitere Strategie fiir das Marktverhalten entwickeln, daher ist die richtige
Buchhaltung der Finanzergebnisses aus wirtschaftlicher Sicht sehr wichtig.

Die Relevanz des Artikels ist auf die Bedeutung der Buchhaltung
zuriickzufiihren, und Analyse des Finanzergebnisses der Organisation als
eine Moglichkeit, strategische Entscheidungen in der Anwendung von
Geldmitteln und der Fiithrung der Produktionstitigkeit der Organisation zu
treffen.

Buchhaltung ist ein geordnetes System der Sammlung, Registrierung
und Verallgemeinerung von Informationen in Geldform iiber das Eigentum,
die Verpflichtungen der Organisation und deren Bewegung durch
kontinuierliche und dokumentierte Berlicksichtigung aller wirtschaftlichen
Transaktionen.

Finanzergebnis ist ein monetdres Ergebnis der wirtschaftlichen
Tatigkeit einer Organisation, ein Indikator fiir die Zunahme oder Abnahme
des Gewinns (Verlust) fiir einen bestimmten Zeitraum.

Um ein bestimmes Finanzergebnis zu bekommen, es ist notwendig, alle
Ausgaben und Einnahmen der Organisation zu beriicksichtigen, denn der
Unterschied zwischen Einnahmen und Ausgaben bestimmt das
Finanzergebnis.

Einnahmen der Organisation erkennen eine Zunahme der
wirtschaftlichen Vorteile durch die Einreise von Vermogenswerten oder
Riickzahlung von Verbindlichkeiten, die zu einer Kapitalerh6hung der
Organisation fiihrt, mit Ausnahme von Beitrdagen der Teilnehmer.

Ausgaben der Organisation erkennen einen Vorteil durch den Verlust
von Vermogenswerten (Bargeld, anderes Eigentum) und /oder das Auftreten
von Verpflichtungen, die zu einer Verringerung des Kapitals dieser
Organisation fithren, mit Ausnahme der Verringerung der Einlagen durch
die Entscheidung der Teilnehmer (Eigentiimer der Immobilie).

Die Buhhaltungsabrechnung bildet die Informationsbasis fiir das
Finanzergebnis. Grundlage fir die Finanzergebnisse 1ist eine
Buhhaltungsabrechnung, die fiir alle Branchen und Eigentumsformen
einheitlich ist.

In Tabelle 1 1st die Buchhaltungsreihenfolge der Gestaltung der
Kennzahlen des Berichts der Finanzergebnisse zu sehen.
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Tabelle 1

Reihenfolge der Gestaltung der Kennzahlen des Berichts
der Finanzergebnisse

Kennzahl Kommentar

1. Ertrag von der Realisierung der Produktion Soll 62 Habeh 90
(ohne MWS) Soll 90 Habeh 68
2. Selbskosten der realisierten Produktion Soll 90 Habeh 20
Brutto-Gewinn (Verlust)

3. Vertriebsaufwendungen

(Verkaufsausgaben) (p1 — p2) Soll 90 Habeh 44
4. Leitungsaufwendungen Soll 90 Habeh 26

(gesamtwirtschaftliche Kosten)
5. Einnahmen (Verlust) von Produktionsvertrieb

Soll 90 Habeh 99
(pl —p2 —p3 —p4)
6. Ertrdge aus Beteiligung an anderen Organisationen Soll 76 Habeh 91
7. Zinsertrige Soll 76 Habeh 91
8. Zinzaufwinde Soll 91 Habeh 66,67
9. sonstige Einnahme Soll 62,76,52 Habeh 91
10. sonstige Aufwendungen Soll 91 K 01,70,69, 60,76,52

11. Einnahmen (Verlust) vor Steuern

(pS +pb6+p7—p8+p9—pl0)

12. Laufende Ertragsteuern (p11 x Gewinnsteuersatz)
13. Nettogewinn (Verlust) des Geschiftsjahres

(pl1-p12)

Die Tabelle 1 ldsst folgendes Fazit ziehen: Differenz des Ertrags von
der Realisierung der Produktion und Selbskosten der realisierten Produktion
bildet Vertriebsaufwendungen. @ Weiter folgen FEinnahmen von
Produktionsvertrieb  abzédglich  der  Vertriebsaufwendungen  und
Leitungsaufwendunen.

Einnahmen vor Steuern werden durch Addieren des Gewinns von
Zinsverkauf zum Erhalt und sonstigen Einnahmen abziiglich der
Zinsaufwendungen und sonstigen Aufwendungen berechnet.

Nettogewinn (Verlust) des Geschéftsjahres bildet von Einnahmen
(Verlust) vor Steuern abziiglich der laufenden Ertragsteuern.

Die Arten von Gewinnen werden in der Buchhaltung im Bericht iiber
Finanzergebnisse dargestellt.

Analyse des Finanzergebnisses der Tatigkeiten der Organisation gibt
Einblick, wie effektiv diese Organisation arbeitet, weil Gewinnwachstum die
Grundlage fir die wirtschaftliche Entwicklung der Organisation bildet, die
Abziige aus dem Einnahmen machen emnen bedeutenden Teil des
Staatshaushalts aus Betragen, und auch ihre Grof3e wird durch die Rendite der
Investitionen in die Tétigkeit der Organisation und ihrer Wertpapiere bestimmt.
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Die Finanzanalyse bietet die Moglichkeit zu bewerten:

— Finanziellen Status der Organisation;

— Grad des unternehmerischen Risikos;

— Ausreichendes Kapital fiir laufende Aktivititen und langfristige
Investitionen;

— Bedarf an zusétzlichen Finanzierungsquellen;

— Rationalitit der Kreditaufnahme.

Die wichtigsten Methoden, mit denen die Finanzergebnisse der
Organisation ausgewertet wird, sind die horizontale und vertikale Analyse.

Die horizontale Analyse ermoglicht es, Trends in Berichtspositionen
oder Gruppen zu erkennen und auf dieser Grundlage Verdanderungen der
Indikatoren flir den untersuchten Zeitraum zu bestimmen.

Die Analyse wird auf der Grundlage der Berechnungen nach dem
Bericht ilber Finanzergebnissse der Publikumsaktiengesellschaft
«Gaspromy in der Zeitperiode 2019-2020 durchgefiihrt, die in der Tabelle 2
vorgestellt ist.

Tabelle 2
Die horizontale Analyse des Gewinns der Publikumsaktiengesellschaft
«Gasprom»
2018 jahr, | 2019 jahr, Absolﬁ;di;‘imgen
Kennzahl Milliarden | Milliarden 1o Relative,
Rubel Rubel Milliarden Prozente
Rubel

Ertrag von der Realisierung der 5179 4758 420 91,88
Produktion
Selbskosten 2618 2 657 39 101,50
Brutto-Gewinn (Verlust) 2561 2101 —460 82,04
Vertriebsaufwendungen 1430 1363 —67 95,32
Leitungsaufwendungen 106 108 1,9 101,82
Einnahmen (Verlust) von
Produktionsvertrieb 1024 629 —393 61,43
Ertrage aus Beteiligung an anderen 367 316 -50 86,19
Zinsertrage 61 61 0,04 100,07
Zinzaufwénde 100 107 6 106,34
sonstige Einnahme 1173 1060 —113 90,30
sonstige Aufwendungen 1325 1048 =277 79,09
Einnahmen (Verlust) vor Steuern 1199 910 —288 75,93
Laufende Ertragsteuern 149 187 37 125,08
Nettogewinn (Verlust) des 1049 723 -326 68,92
Geschiftsjahres
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Nach Angaben der Tabelle 2. kann gefolgert werden, dass der Ertrag
von der Realisierung der Produktion Ende 2019 um 420 Mrd. R. sank.

In der Organisation verminderte der Nettogewinn des Geschiftsjahres
auf 327 Milliarden Rubel. Der Verlust wurde durch eine Abnahme von
Indikatoren wie: Brutto-Gewinn, von Produktionsvertrieb, Ertrige aus
Beteiligung an anderen, sonstige Aufwendungen, Einnahmen vor Steuern
erklart.

Auch der Riickgang des Nettogewinns des Geschiftsjahres wurde durch
eine Zunahme von Indikatoren wie: Selbskosten, Laufende Ertragsteuern,
Leitungsaufwendungen, Zinzaufwéande zu zeichnen.

Auf Abbildung 1 kann man die Struktur der Verdnderung der
Kennziffern des Gewinns der Organisation anschaulich sehen.

3
2561
2.5 B Brutto-Gewinn (Verlust)
2
Einnahmen (Verlust) von
Produktionsvertrieb
1.5
®m Einnahmen (Verlust) vor
1 4 Steuem
B Nettogewinn (Verlust) des
0,5 1 Geschéftsjahres
0 ol

2018 jahr 2019 jahr

Abbildung 1. Anderungen der Finanzergebnisses der Indikatoren in der Zeitperiode
2018-2019, Milliarden Rubel.

Basierend auf den berechneten Kennziffern in der Abb.1, kann man
sagen, dass die Bewertung des Gewinns der Werte tendenziell riicklaufig ist
[1].

Nach horizontaler Analyse einer anschaulicheren Bewertung ist es
notwendig, vertikale Analyse des Gewinns der Publikumsaktiengesellschaft
«Gaspromy» zu verbringen.

Die vertikale Analyse definiert die Struktur des abschlissenden
Finanzergebnises mit der Identifizierung der Auswirkungen jeder
Berichtsposition auf das Gesamtergebnis, das heilit Berechnung des
spezifischen Gewichts der einzelnen Berichtsposten in der Gesamtergebnis
und Bewertung ihrer Auswirkungen. Die vertikale Analysemethode wird in
Tabelle 3 vorgestellt.
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Nach den in Tabelle 3 berechneten Indikatoren konnen folgende
Schlussfolgerungen gezogen werden.

Der Anteil der Selbskosten in Ertrag stieg um 5 Prozent und betrug etwa
56 Prozent, es hat sich auf den Riickgang des Brutto-Gewinns ausgewirkt,
der 2019 um 5 Prozent zuriickgegangen ist und 44 Prozent von insgesamt
Ertrag bilden.

Tabelle 3
Die vertikale Analyse des Gewinns der Publikumsaktiengesellschaft
«Gasprom»
2018 jahr 2019 jahr
Al - Als Anderun-
Kennzahl Milliarden :aI:ro;:rnt- M(liefr_ Prozentsatz gen,
Rubel z der Gesamt- | Prozente
Gesamtsumme| Rubel
summe

Ertrag von der
Realisierung der 5179 100,00 4758 100,00 -
Produktion
Selbskosten 2618 50,55 2 657 55,84 5,29
Brutto-Gewinn (Verlust) 2 561 49,45 2 101 44,16 -5,29
Vertriebsaufwendungen 1430 27,61 1363 28,65 1,03
Leitungsaufwendungen 106 2,05 108 2,27 0,22
Einnahmen (Verlust) von
Produktionsvertrieb 1024 19.77 629 13,22 6,55
Ertrage aus Beteiligung an 367 7.09 316 6.64 0,44
anderen
Zinsertrage 61 1,18 61 1,28 0,10
Zinzaufwinde 100 1,93 107 2,25 0,32
Sonstige Einnahme 1173 22,65 1060 22,28 -0,37
Sonstige Aufwendungen 1325 25,58 1048 22,03 -3,56
Einnahmen (Verlust) vor 1199 23.15 910 19,13 4,03
Steuern
Laufende Ertragsteuern 149 2,88 187 3,93 1,05
Nettogewinn (Verlust) des| 4 2025 723 15,20 5,06
Geschéftsjahres

Der Anteil der Vertriebsaufwendungen stieg um 1 Prozent und betrug
etwa 28 Prozent, was wiederum den Riickgang der Einnahmen von
Produktionsvertrieb fiihrte.
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Der Anteil der Einnahmen vor Steuern in 2019 lag bei 19 Prozent, dass
auf 4 Prozent weniger als 2018 ist.

Der Anteil des Nettogewinns des Geschiftsjahres sank um 5 Prozent
und betrug fiir 2019 15 Prozent von Ertrag. Der Riickgang wurde durch eine
Erhohung des Anteils der laufenden Ertragsteuern auf 1 Prozent und die
Reduzierung von Einnahmen vor Steuern gekenneichnet.

Auf Abbildung 2 kann man die Struktur der Verdnderung der
Kennziffern Ertrag der Organisation sehen.

120.00
20,25 B Nettogewinn (Verlust)
100.00 - des Geschiéftsjahres
80,00 g
E Einnahmen (Verlust)
60.00 - vor Steuern
40.00 - H Einnahmen (Verlust)
von
20.00 - Produktionsvertrieb
® Brutto-Gewinn
0.00 -

. (Verlust)

2018 jahr 2019 jahr

Abbildung 2. Struktur der Indikatoren Finanzergebnises
der Publikumsaktiengesellschaft «Gaspromy.

Aus der Abbildung 2 kann man schliessen, dass Gewinn durch den
Anteil der Ausgaben und die Erhohung verringerte.

Wenn man alle Schlussfolgerungen dieses Artikels zusammenfasst,
kann man zu einem grundlegenden Ergebnis kommen, In der
Publikumsaktiengesellschaft «Gasprom» neigen Gewinnzahlen und
Einflussfaktoren dazu, sich zu verringern, In der Organisation verminderte
der Nettogewinn fiir das Jahr 2019 auf 327 Milliarden Rubel, was fiir 30
Prozent weniger als 2018 ist.

Der Riickgang des Ertrags von der Realisierung der Produktion ist
darauf zuriickzufiihren, dass die Mengen des verkauften Gases in
ausldandische Staaten gesunken sind, dies kann auf den Druck ausldndischer
Staaten in Form von Sanktionen und Klagen zuriickzufiihren sein.

Trotz des Riickgangs des Ertrags von der Realisierung der Produktion,
verstarkt die Publikumsaktiengesellschaft «Gasprom» MalBnahmen zur
Optimierung der Ausgaben. Die Organisation arbeitet daran, die Effizienz
der Betriebs— und Investitionskosten zu kontrollieren und zu erhéhen.
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Auch hat die Publikumsaktiengesellschaft «Gasprom» Plane fir die
Inbetriebnahme neuer groBter Investitionsprojekte fiir die Zeitperiode 2020-
2025, nidmlich die Nutzung neuer Gas— und Olvorkommen und auch der
Gasiibertragungskapazititen eines einheitlichen Gasversorgungssystems.
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MeTtoabl onpepneneHns 3¢ eKTMBHON LWMPUHbI Nosca
OPTOTPONHOW NSIUTLI

K. B. Kopones, IO. A. Odxcezo6a

Cubupckuii rocyJapCTBEHHBIN YHUBEPCUTET MyTeW COOOIIECHNUS,

r. HoBocubupck, Poccust

AHHoTauumsa. PaccmaTtpuBaeTtca npobnema, BO3HUKatoLas B NpoLecce NpoeKkTu-
poBaHMsA BanoyYHbIX MeTannIMyeckux NPOsiIETHbIX CTPOEHUN, @ UMEHHO onpeaeneHune
3hbpeKTUBHOM LINPUHBI. N3yYeHbl YeTbipe Hanbonee 4acTo NPMMEHSIIOLWMECS B NpaK-
TUKE METOOMKN, KPaTKO U3MNOXEeHbl OCOBEHHOCTU KaXaown 1 BblSiBNIEHbl OCHOBHbIE J0-
CTOMHCTBA W HedoCTaTKu. BbinonHeHa kayecTBeHHas oueHka MeToauK, a ANS BblisSiB-
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NEeHUs1 KONIMYECTBEHHbIX OTMNYMI, MONydaeMbiX 3TUMWU MeToauMkamu, oGoCHOBaHa
HeobXoAMMOCTb BbINOSIHEHUS pacYeTHbIX UCCneaoBaHWUA Ha KOHKPETHOW KOHCTPYK-
umm.

KuarwueBble ciioBa: sghghexmusnas wupuna, pedykyuoHHbwlil Kodgduyuenm,
OpMOmMpOonHbie NAUMbl, MEMALIUYECKUe NPOoIemHble CMPOEHUS.

Methods for determining the effective belt width
of an orthotropic plate

K. V. Korolev, Y. A. Ozhegova

Siberian Transport University, 191 Dusi Kovalchuk St.,
Novosibirsk, 630049, Russia

Abstract. The problem that arises in the process of designing beam metal
superstructures, namely the determination of the effective width, is considered. The
four most commonly used methods in practice are studied, the features of each are
briefly outlined, and the main advantages and disadvantages are identified. A
qualitative assessment of the methods was carried out, and in order to identify the
quantitative differences obtained by these methods, the necessity of performing
computational studies on a specific structure was substantiated.

Keywords: effective width, reduction factor, orthotropic slabs, metal spans.

The modern trend in the construction of metal bridges is characterized
by the desire to save metal and reduce labor costs in the manufacture and
installation of span structures. This is achieved by using high-strength steels,
using welded structures, effective types of field joints, and introducing
progressive economical systems and structures of superstructures. One of
the progressive structural elements of steel superstructures are orthotropic
plates.

Steel superstructures with box-shaped main beams of a continuous
system are widely used in bridges for road loading. Box-shaped
superstructures consist of welded beams with a solid wall, the upper belt in
the form of a ribbed deck.

Determination of the effective width of the orthotropic slab chord is
one of the most important issues in the calculation of steel superstructures
of bridges.

The effective width of the slab is a geometric parameter reduced due to
the loss of stability from the action of normal or shear stresses or from their
combined action. The coefficient that takes into account the reduction in the
effective width of the belt is called the reduction factor.

Calculation of the effective width helps to choose the most appropriate
cross-sectional parameters of the structure, which in turn will ensure the
reliability, safety and reliability of the structure throughout its operation.
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In this paper, we will consider the 4 most popular methods for
determining the effective width, such as:

* Normative documents;

» Korneev's methods;

* Bogdanov's textbook methodology;

* Software complex Midas Civil.

In the course of the work, we will try to briefly highlight the essence of
each method for determining the effective width, identify the advantages and
disadvantages of each of the methods, and also find out which method takes
less time.

The purpose of this work is a detailed study and comparison of methods
for determining the effective width of the slab.

To achieve the goal, the following tasks are set:

« search and analysis of literature on this topic (normative documents,
textbooks, manuals);

* study of methods for determining the effective width;

« comparison of techniques;

* estimation of the complexity of calculating the effective width in
various ways;

« identification of the most appropriate method for further application
and study in scientific work.

Normative documents

According to formula (8.9) [1], the effective belt width b, s should be

determined according to the formula:
bef = vb;, (1)

where v — 1s the coefficient of conversion of non-uniformly distributed
stresses at the width of belt sections b;, to conditional uniformly distributed
stresses over the whole effective width of the belt b, ¢, taken from Table 8.17
of the normative document [1] (reduction factor); b; — is the width of the
web section enclosed in the section in question between two points with
maximum stresses b,,,, (then b; = b) or between such a point and the edge
of the web b > 0,04l and the conditions b, > 0,021 must be fulfilled
(otherwise v = 1); [ — is the span length of a split beam or the distance
between the zero moment points in a continuous beam.

From the data in the table, it can be concluded that the reduction factor
depends on the ratio of the minimum voltage to the maximum voltage and
the lower the ratio, the lower the reduction factor.
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The disadvantage of this method is the difficulty of finding the
reduction factor manually from the regulatory table, as calculating the
stresses takes a considerable amount of time, as the maximum and minimum
stresses must be determined before the reduction factor can be calculated.

Korneev's methods

This methodology for determining the reduction factor focuses on the
effect of lagging tangential stresses.

When beams bend, the upper and lower wide chords of the bridge
structure are only engaged together with the walls due to the transfer of
tangential stresses from the slab walls. Therefore, the normal stresses in the
slab in the vicinity of the walls are generally greater than those at the
periphery. The unevenness of the stresses in the beam cross-section can be
seen clearly in fig. 1.

B

[
/

b,

Fig. 1. Uneven distribution of stresses in the beam cross-section

According to this method [2], the effective flange widths should be
determined according to formula 2.1 depending on the shape of the moment
diagram in fig. 2:

ber = Bby, 2)
where 3 — is the reduction factor; b, — nominal width.

Figure 2.2 is also used to determine the effective span length, provided
that there are no spans longer than 1.5 of the adjacent span length and the
cantilever is no longer than half the adjacent span length [2].
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Fig. 2. Schematic for determining effective span length L,

The reduction factor (B itself is estimated from Table 1 and the
parameter k.

ooby

k= L 3)

4)

ay, = :
0 byt
where A; — longitudinal rib area; ¢ — decking thickness.
Depending on the calculated coefficient k and the shape of the moment
diagram section along the length of the beam, the value of the reduction
coefficients 3 can be determined.

Table 1
Value of reduction factor f§ from parameter k
I = ooby The area under Value of coefficient 3
L, consideration
1 2 3
<0,02 1
0,02-0,70 C | =B, = !
,02-0, onvex epuplus B=PB: = 11 6.4k2
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Kk = o b The area under Value of coefficient 3
L, consideration
B=p -
0,02-0,70 Concave epuplus = P2 = 1 3
1+ 6,0 (k - 5e557) + 1.6k
Convex epuplus B=p, = 1
59k
>0,70
Concave epuplus B=p, = 1
"2 86k
All values k& End bearing 0,025
Bo = (0:55 + T) B1,HO Bo < By
All values k& Console B = B, — in bearing
Bo = 1,0 at the end

Thus, this method allows to find the reduction factor through the
parameter k, which in turn depends on the effective span length and the
parameter «,.

This method of determining the effective width is rather time
consuming. We need to determine the effective length of the span, then
determine the reduction factor for the length, calculate the parameter k and,
depending on the section in question, calculate the reduction factor we need.
All this takes a lot of time.

Bogdanov's textbook methodology

In this book the reduction phenomenon is characterised as a non-uni-
form distribution of normal stresses due to the influence of shear defor-
mations occurring in the median plane of the plate elements of the belts. This
can be clearly seen in fig. 3.

bert berz berz bet3
/*"%% 777 W
— ) 0

b1 3

< N .
%Kr ~/ /%
bert bert )

2bz2

Fig 3. Normal stress distribution pattern 6x in box-beam bending span slabs
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The effective belt width is calculated using the formula:

bef = Xvib;,

where v; — reduction factor; b; — belt width.
When determining the effective width of cantilever overhangs of slabs,
it is necessary to substitute the value 0,85b; [3].
In this technique, the approximate values of the reduction factors for
the beam schemes shown in fig. 4 have already been determined. These
coefficients are presented in table 2.

)

Nel N2
7 2z 3 4 5 b
| | | Z | |
I I I ’gl I I
£ o F
[ L
s Na 4
7 & g 10 117 12
Z | | Z | |
:ﬁ:l | l gl | I Qr
L L
T Ipr il FT T T T T UL UL
bi b2 b3 b2 D4
Fig. 4. Design diagrams and cross-section of a box girder
Table 2
Values of reduction factor v
Diagrams and cross sections
b/L No 1 Ne 2 Ne 3 No 4
1 2 3 4 5 6 7 8 9 10 11 12
0 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
0,04 10911098 | 099 |0,74]0,92|0,98 |0,90 | 1,00 | 0,96 | 0,78 | 1,00 | 0,88
0,10 1 0,80]0,97| 098 |0,54|0,80]0,94]0,79| 1,00 | 0,89 | 0,58 | 1,00 | 0,74
0,20 | 0,65]0,90 | 092 |0,36]0,62]|0,79|0,64|1,00| 0,8 | 0,42 | 1,00 | 0,58
0,40 |0,451]0,70 | 0,74 | 0,20 0,36 | 0,49 | 0,48 | 1,00 | 0,65 | 0,24 | 0,84 | 0,38
0,80 |0,27]0,39| 042 |0,10|0,18]0,21]0,32]0,82]|0,45]|0,12 | 0,40 | 0,20
1,20 10,18 (024 | 0,26 |0,08]|0,1110,14 0,24 | 0,57 0,34 | 0,08 | 0,22 | 0,14
1,62 |0,14]0,17| 0,18 |0,07]0,09|0,12|0,19|0,42| 0,27 | 0,08 | 0,18 | 0,10
2,00 | 0,100,113 0,14 | 0,06 | 0,08 | 0,11 | 0,16 | 0,32 | 0,22 | 0,07 | 0,17 | 0,08
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Based on the above, it can be concluded that according to Bogdanov's
method the reduction factor depends on the ratio of width b; to the length L
of the span, as well as on the static scheme of the structure.

The advantage of this method is that the reduction coefficients have
already been determined, and knowing the required parameters and the static
scheme, it is possible to immediately determine the reduction coefficient
from Table 2 without performing calculations.

Software complex Midas Civil

The Midas Civil software package provides an automatic calculation of
the effective width of beff girders in accordance with Eurocode 3. According
to this, the effective width of the girders along the span changes according
to the scheme shown in fig. 5 [4].

a) 0)
Bz L,=025(Ly+Ls) Brly=2L,
U-|. Ls=0,85L, rV F-‘ B‘..LE'U.IULJ L
b b / \ /\
1 m_ P Pz
N cL PSR
-
r \\““‘h-ﬂ_.___________ R Ly 2 ‘ L3 |
ULiU Uy ubu UK\-(\ =+ ;1‘4! Lq/2 !1-.'4![_“:! Ly/2 !L:JHL,,J
Dg ) i \F"‘\\x
| 2 4 TS
B By B E & #ﬁ

Fig. 5. Schematic for determining effective girder width (a) and scheme
for determining effective span length Le (6):
1 — console plate; 2 — inner plate; 3 — decking thickness t; 4 — rib area Asl = 2. Asli

The programme allows to determine the effective width by reducing the
actual belt width b0 by a reduction factor according to formula 2 mentioned
above.

Also, as in the Korneev method, the reduction factor is determined
according to the formulas from Table 1 and the parameter k, which is
determined according to formula 3.

The advantage of this method is that it is automated and the user is
required to specify the elements in the model which approximate the main
beam. It also significantly reduces the computation time.
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Conclusion

From all of the above it can be concluded that the effective width
depends on the geometric parameters of the design. It has been confirmed
that each of the techniques for determining the effective width comes down
to the calculation of the reduction factor.

In this research work the essence of the four techniques for determining
the effective width was briefly highlighted, the advantages and
disadvantages were identified. It was also determined that the least labor-
intensive method is the calculation software Midas Civil, and the most labor-
intensive is the determination of the effective width of the regulatory
documents, namely SP 35.13333.2011.

For more detailed study of the methods and comparison of the reduction
coefficient calculated by these methods, it was decided to carry out a
calculation to determine the effective width of each of the methods in the
graduation design.
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CTteukxongepbl — CUCTEMbI YTUNN3aL N
BbllWeALWMX N3 IKCnnyaTauum aBTomoounen
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VYpanbckuii penepanbHblii yHUBepcUuTeT UM. niepBoro [Ipesnnenta Poccun
b. H. Enbuuna, yn. Mupa, 19, r. EkatepunOypr, 620002, Poccus

AHHoTaumsa. OcTtpo BcTana npobnema pas3sutna obpaTHOM NOrMCTUKN B CBA3N C
yBENIMYEHNEM KONMYECTBA BO3PACTHbLIX TPAHCMOPTHLIX CPEACTB, CO34al0LNX IKOMO-
FMYECKyto yrpo3y Hapsify € yrpo3on 6e3onacHoro nx akcnnyatmpoBaHus. [poaHanu-
31MpOBaHbI KNOYEBbIE CTENKXONAEPbl M 0603HaYeHbl 3aa4a4m B Aene co3aaHns equHon
rocygapCTBEHHOW CUCTEMbI YTUNN3ALMN U PELIMKITUHTA.

KiroueBble cjI0Ba: oOpamuas no2ucmuxa, cucmema ymuau3ayuu mpauc-
HOPMHBIX CPEOCME, PEYUKIUHS, CIMIUKXOI0EPbl.

Decommissioned car recycling system stakeholders
D. A. Ovsyannikov

Ural Federal University After the First President of Russia B.N. Yeltsyn,
Yekaterinburg, Russia

Abstract. The problem of reverse logistics development has become acute due
to the increase of the number of age-related vehicles that pose an environmental threat
along with the threat of their safe operation. The key stakeholders are analyzed and
the tasks in creating a unified state system of recycling are outlined.

Keywords: reverse logistics, vehicle recycling system, recycling,
stakeholders.

The problem under study relevance. Russia has come to the
development period when the reverse logistics problem development
became acute [1-4]. The vehicles, like everything else in this world, obey
the life cycle law. Sooner or later, the moment of vehicles’ physical
obsolescence will come when it is no longer possible to use it, and it is
impossible to sell it, or it is unprofitable [5]. If the car is simply thrown into
a landfill, the owner will be taxed annually (the car will be registered with
the traffic police). The owner needs the officially dispose of his vehicle in
accordance with the existing legislation [6], for this it is necessary to interact
with a number of interested persons, responsible for disposal issues —
participants in the legal alienation from the car owner and recycling process’
operators.

Currently, car recycling as a specialized activity in Russia, is poorly
developed [7, 8]. Every year there is an increase in vehicles on the country
roads, which indicates an increase in the cars’ fleet, among which there is a
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fairly large percentage of the outlived vehicles, most of them are unusable
due to technical condition. Such cars aggravate the situation both from the
point of view of traffic safety and ecology. There is atmosphere pollution by
exhaust gases, dust and soot from tire wear. Worn-out vehicles create a zone
with a stable exceeded level of sanitary and hygienic air pollution standards.
There is an obvious environmental problems increase.

The arguments in the security level reducing favor are also clearly
manifested. A car that has reached the limit of its working capacity becomes
a source of danger to others. This fact is reflected in the accidents percentage
increasing due to the car’s components and assemblies wear, as well as the
consequences’ severity in road accidents, due to the lack of modern safety
systems (anti-lock braking system, anti-slip system, stability control system,
brake force distribution system, emergency braking system, pedestrian
detection system, electronic differential lock, all-round view system,
emergency steering system, lane-keeping assistance system, lane-changing
assistance system, night vision system, road sign recognition system, driver
fatigue monitoring system, descent (ascent) assistance system, airbags, seat
belts, etc.).

The above-mentioned factors are a serious reason for the speedy
creating of the disposal and recycling decommissioned vehicles’ system that
have to be convenient and understandable for the owners of personal
transport and commercial vehicles.

The study results. This problem is analyzed for the Sverdlovsk region
in the framework of the scientific school of the Ural Federal University. The
age composition of vehicles registered in the Sverdlovsk region is
considered. The existing recycling capacities have been analyzed, and the
tasks have been set to replenish them. The logistical capabilities of existing
transport and warehouse terminals are investigated, taking into account the
processed goods’ masses. The developments on operators’ differentiation of
the utilization and recycling structure depending on the functions performed
have been created. Calculations have been carried out on a possible option
for the recycling facilities placement in the Sverdlovsk region [9—11]. The
developments were made for passenger transport. We set a large — scale task
of expanding these developments and applying the reverse logistics ideology
for freight transport. It will be necessary to take into account the large mass
of processing facilities, the materials’ specifics (all-welded armored bodies
and multi-axle wheeled tractors used in power structures, mining industry,
etc.), special transport features (residues of solutions in concrete-mortar
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machines, gasoline and oil in fuel trucks, mercury-containing components
in lighting control switches and anti-lock braking systems, various kinds of
fuel oxidizers in specialized transport, working hydraulic fluids of special
transport (construction, mining industry), etc.

All of the above mentioned proves that the trucks’ disposal requires a
special technological and organizational study of the issue, different from
similar developments for passenger cars [12].

Since there is no recycling system in Russia yet, we consider it
appropriate to focus on the analysis of the stakeholders of this system: see

the table.

Decommissioned vehicle process’ stakeholders

The process

System participants’ interests

Emerging barrier issues

participant
Obtaining financial benefits, :
: . _|Poor awareness about the recycling
occupied  space  physical : .
process, all kinds of duties” and
release, transport taxes .,
L . services’ payment related to the
Car owners payment termination in the . . .
. recycling car delivery. The controlling
case of car non-using, an R, :
A o .__|possibility absence for the recycling
active life position in relation ) )
: process in the environmental safety case
to the environment
Bureaucratic delays in opening your
own business, low income when
fulfilling all the requirements and
Recycli .. : : , iti fi izing th h
ceyelng Obtaining financial benefits, conditions o ofganizing the purchase
companies, i : ..“land processing of materials by private
competitiveness in the profile|. .. *.
scrap  metal market individuals.
buyers Non-conformity of the equipment to the
processed material, lack of components
and spare parts for imported equipment
imported from unfriendly states
State  bodies . .
- e Environment support in the
(ministries Ofre ions, providing new jobs
industry, gions, b g JOOSIT o profitability at the initial stage, and
replenishing  the  budget, .
transport, . therefore ~ the  attractiveness  of
: saving natural  resources, o )
supervisory : - ) sponsorship in Russia
. saving electricity, reducing the
authorities, )
area of landfills
etc.)
Transport D
logistics Release of areas from|Often the cost of transportation is higher
£ decommissioned vehicles than the residual value of the car
systems
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The process

participant System participants’ interests Emerging barrier issues
Obtaining benefits through the
use O.f cheap .s?condary "Wl The high cost of domestically produced
Car materials, additional demand
e . cars, due to the large number of
manufacturers (for cars, subsidizing during the

: . mponents pr in other countri
implementation ~ of  the| 0 PONCHSP oduced in other countries

recycling program by the State

The removal of the car from the register
is possible only at the request of the
owner, or in court (indefinite
registration). There is no unified
information base in conjunction with
the Russian Defense Ministry when de-
registering four-wheel drive and trucks

Updating the car fleet to more
State  Trafficmodern models with modern
Inspectorate  |active and passive safety
systems

Assistance  in  processing
various kinds of documents,
Intermediaries,|evacuation to the disposal site,
suppliers  oflthe presence of related/Implementation of activities on a non-

related businesses located in close|permanent basis
services proximity to the disposal site:
shops, hotels, catering

enterprises, etc.

The use of the repair fund of
spare parts, in particular scarce
in the conditions of export
embargo to Russia

Repair and
service
companies

The problem of ensuring and
guaranteeing the reliability and safety of]
the vehicle when using used elements

Considering the stakeholders and their interests, we understand that
there are more obstacles to the reverse logistics’ introduction than there are
obvious benefits for the process participants. Nevertheless, the task is to
form our common worldview and achieve an understanding that a car which
has ceased its life cycle is intended to serve as a material resource, a source
for recycling all the materials from which it was made. The non-recyclable
part is to be utilized.

Vehicle disposal as a process is not just a legal «detachment» and
physical impact on the car, but it is a complex of organizational and technical
measures aimed at improving the environmental, economic and social
welfare of the state. Utilization and recycling of vehicles that have been
decommissioned cannot be considered as a purely economic or exclusively
commercial task, it is a political and social problem. When creating a
recycling and utilization system, it is undoubtedly necessary to discuss both
the role of state structures and the role of professionally competent
entrepreneurial activity in a deeper and more substantive way (at the level
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of adoption of new legal norms). The state is obliged to introduce a clear
conditions’ regulation under which the car can be further allowed to operate.
In addition, the recycling system’s creation is a capital-intensive task, and
the state must determine the conditions under which it will attract business
structures to participate in its creation. It is also up to the state to decide on
the introduction of a life cycle contract for the new vehicles’ supply by the
manufacturer (we are talking about urban transport — buses, trolleybuses,
metro, possibly in the future — and trucks). The social aspect in this matter
1s multifaceted. This is the environment preservation for people and the
recycling and utilization facilities’ creation at the territories, which will
reduce social tension by creating new jobs. For territories, these are new
objects of taxation.

Conclusions and prospects for further research. There are a lot of
unresolved issues in the decommissioned vehicles recycling system’s
development as the national reverse logistics paradigm element. The system
should be created for all types of vehicles. It should include two mandatory
components — recycling and utilization. To do this, there should be legal
norms that are understandable to the owners of the vehicle, mandatory for
implementation. Recycling and utilization have purely technological tasks
related to the diagnosis, analysis, physical and chemical transformation of
numerous components (metal, plastics, textiles, aggressive liquids, glass,
etc.). Undoubtedly, the organizational task, organizational design of the
process and the territorial focus of the corresponding production facilities —
are the most priority tasks.
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PacnpepgeneHue 3anacoB B KOMMaHUU C Pa3BUTON CETbIO
cdmnmnanoB u noapasaeneHnn

K. C. Ilemposa

OMCKuUit TOCYTapCTBEHHBIN YHUBEPCUTET MyTeW COOOIICHNUS,

npocn. Kapna Mapkca, 35, r. Omck, 644046, Poccust

AHHOTauus. B ctaTbe paccMOTpeHbl OCHOBHbIE MOAENW pacnpeaeneHns ana-

COB B CeTU, ANna KOMMNaHu1 ¢ pa3BUTON CeTbio (bnnuanos 1 nogpasgeneHun, ykasaHbl

X 0COBEHHOCTU N OCHOBHbIE NokasaTtenu. B pesynbtate paboTbl oxapakTepmn3oBaHbl

MoAenb NPonopUUoHanbHOro pacnpegeneHs ToBapoB B CETU U MOAENb Makcumarnb-
HOro NOoTOKa B CETU pacnpeaeneHuns.
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Distribution of stocks in a company with a developed network
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Abstract. The article discusses the main models of inventory distribution in the
network, for companies with a developed network of branches and divisions, their
features and main indicators are indicated. As a result of the work, the model of
proportional distribution of goods in the network and the model of maximum flow in the
distribution network are characterized.

Keywords: distribution network, inventory distribution models in the
network, a model with a fixed order size, a model with a fixed time interval
between orders, a model of proportional distribution of goods in the network, a
model of maximum flow in the distribution network.

AKTyalbHOCTh BBIOpDAHHOW TEMAaTHKH 3aKJIFOYAETCS B PAaCCMOTPEHUU
BOIIPOCOB PAIIMOHATIBHOIO PACIIPEIECIEHUs 3a11aCOB B KOMIIAHUSX C Pa3BU-
TOM ceThio (PUIIMATIOB U TMOJIpa3/IeJICHUM, KOTOPBIE CTOSIT NEpe] KPYyITHBIMU
KOMITAaHUSIMU B HacTosiiee BpeMs. B cBsi3U ¢ nosBieHreM O0JIbIIOT0 KOIH-
4YeCcTBa KPYIHBIX TOPrOBBIX PUPM (ceTeil) mosiBUIIach HEOOXO0IUMOCTb 00JIb-
IIOT0 KOJMYECTBA KPYMHBIX MTPOU3BOJUTENEN U MOCTABIIMKOB-ONTOBUKOB,
dbopmupoBaHusi COOCTBEHHOM CETHU pacIpeiesieHHs] MPOIYyKTOB Mo (puina-
JaM, KOTOpO€E JAeT MPEUMYIIECTBO MEpe]l KOHKYPEHTAMHU TOCPEACTBOM CO-
KpAILIEHUS] BPpEMEHH MMOCTABOK, MOBBIIIEHUS KAY€CTBA U HAJEKHOCTH MOCTa-
BOK, a TAKX€ MPOUCXOJIUT PACIIMPEHUE HOMEHKIIATYPhl TOBAPOB M ONITHMHU-
3UPYIOTCS MaTEPUAIIBHBIE TOTOKU. BCe 3TO MaeT npenMyIecTBO KOMIIaHUH
U TIOJIOKUTENIBHO BIUSIET HA KJIMEHTA-IOTPEOUTEIS TOBAPOB U YCIIYT.

OntuMu3zanus CETH pacupeIesICHUs BEIETCS MHOTMMH CIICIIUAIUCTAMHU
PAa3IUYHBIX NOAPA3JICIICHUN HA MPEINPUATHN, HATPUMED, OTIACIOM JIOTH-
CTUKH, OTAEJIOM MapKETUHTa, OTAEIOM IIPOJAXK, OTIEIIOM 3aKyTOK U Ap. Bee
MOJPA3ACIEHUS TOKHBI KOMIUIEKCHO U CHCTEMATU3UPOBAHO B3aWUMOJEH-
CTBOBATh JIPYT C IPYTrOM MOCPEIACTBOM €TMHOU MHPOPMAIITMOHHONU CUCTEMBI
KOMITAHUH, WA UMETh €IUHBIN [IEHTP IO PEIICHUIO BOIIPOCOB pacIpeese-
HUS U ONTHMU3AIMU MOTOKOB ToBapoB. Hamboisiee BaXXHbIMU BONpPOCAMU
JUISL CETU PACIIPEIETICHHUS SIBIITFOTCSA:

a) B KAKOM KOJIMYECTBE HEOOXOJIMMO MOCTaBUTh TOBAP B KOHKPETHBIN
bunuan?
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0) KaKoil CpOK MTOCTABKU JAHHBIX TOBAPOB HYKHOT'O KOJIMYECTBA B KOH-
KPETHBIN (puuan?

[{enpr0 TaHHOTO UCCIIEIOBAHMS SIBJIIETCS MCCIIEI0BATh KIFOUEBbIE MO-
JIEJIN pacIipeieIeHHs 3al1acoB B CETH JIJISl PEIICHMs] TaHHBIX BOIIPOCOB. J1ist
ee JOCTHXKEHHS ObUIM M3y4eHbl pabOThl TaKUX aBTOpPOB, Kak A.H. Ctepnu-
rora, C.H. Muios, A.C. Munos, H.B. [llupouenxo, J[.1. Kounera. O0bek-
TOM HUCCJIEIOBAHMUS SIBJISIFOTCS — 3aachl B KOMIIAHUU C Pa3BUTOM CEThIO (Pu-
JMAJIOB U TOJIpa3/ieNIeHUi, IpeaMET UCCIeA0BaHuUs — pacipeiesieHre 3amna-
COB C Pa3BUTOM CEThIO (PUIINATIOB U pacipeieICHUN.

Komnanuu ¢ pa3zBuToil ceTbio (GUIMAIOB U MOAPA3ICICHUN SABISIOTCS
TaKUMU THUTIAMU TPEANPUATHA, KOTOPbIE HAXOIATCS B KOHIIE IIETIOYKH T10-
CTaBKHU MPOAYKIIMU HA cBoeM cermeHnTe — B2C (OusHec /it noTpeouTens) u
B2B (6buznec aiist OuzHeca).

Koner 1menoyku mocTaBOK JJIsI ONTOBBIX ceTell — (uiimaa TOproBoi
CETHU WJIK PO3HUYHAS TOProBasi ceTh. KoHell 1ienouky NoCTaBOK JjIsl PO3HUY-
HOM CETU — KOHEYHBIN NOTpeOUTENb (KIUEHT), KOTOPOTO OHO 0OCITYKUBAET.
Bcs nienouka moctaBok, B TOM YHKCIIE YIPABJICHUE TOBAPHBIMU 3allacaMi,
COCTaBJISICTCS 11 YAOBJIETBOPEHUS MOTPEOHOCTU KOHEUHOTO MOTPEOUTEIISL.
ACCOPTUMEHT PO3HUYHON TOProBOW CeTU ¢ (puiihanaMu U Moapa3aeieHu-
SMH B OCHOBHOM IIPEJCTABJIEH TOBAPOM IMOBCEIHEBHOIO CIpOCa KPaTKoO-
CPOYHOTO MCIOJIb30BAHUS C BEICOKON 000paunBaeMOCTbI0, HAITPUMED, MPO-
IOYKThl TUTAHUS, MPEIMEThl JUYHOU TMTHEHbI, XUMUYECKHE CPEICTBa IS
yOOPKH U CTUPKH, MEAMKAMEHTHI, a TAKYKE HETPOJOBOJILCTBEHHBIM TOBAPOM
C HU3KUM OOOpPOTOM MPOJYKTa, HAPUMEpP, aBTO3aMMYacTH, MaTepuajbl U
PEAMETHI JIsl CTPOUTEIBCTBA, CAJI0OBOICTBA, XO3SMCTBA.

B cBsi3u ¢ yclokKHEHHEM BHYTPEHHUX CTPYKTYp KOMIAHUW U paciiu-
pPEHUEM UX JESATEIBbHOCTH YCIOXKHIETCS CTPYKTYpa OpTaHU3allid U padOThI
Ha MPEANPUSATHH B LEJIOM — MPOUCXOJUT paciiupeHne komnanuil. Cieno-
BaTEJIbHO, MPUXOJUTCSl MPABUIHLHO OPraHW30BBIBATH CHUCTEMBI 3aKYIIOK,
cHaOXeHus, cObITa U pacrnpeneneHus. OJHUM U3 METOJOB PEIICHUS MPO-
0JieM pacripe/iesieHUsI TOBAPOB B CETH U OpraHU3alluy MIIaHOMEPHOUN PabOThI
SIBJISIETCSI CO3/[JaHME COOCTBEHHOI'O PACIIPEICIUTEIILHOTO IIEHTPA.

['maBHas 3a/aua CeTH pacupeieNICHUs COCTOUT B CBOEBPEMEHHOM MPO-
THO3UPOBAHUU W MOJCIUPOBAHUU TMpeAnojiaraemMoro crpoca. MHTepBan
BpEMEHU OyAET 3aBUCETh OT JICATEIbHOCTH MPEANPUITUS U MOXKET COCTaB-
JSATh OT OJHOTO JHS 110 nojyroja. [Ipu 3ToM obeciednuTh CBOEBPEMEHHOE,
BEpHOE, TUIAHOBOE MPOTHO3WPOBAHUE JTOCTATOYHO CJIOKHO, TaK KaK Ha
CIIPOC KOMIIAHWU BJIMSIET MHOXECTBO (PAaKTOPOB, HANPUMEpP, CE30HHOCTH
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crpoca, OOHOBJIEHHE KJIMEHTOB U, COOTBETCTBEHHO, 3aKa30B, UX yucio. Co-
BpEMEHHbIE HHPOPMALIMOHHBIE CUCTEMBI, MPETHA3HAUYEHHBIE JIJIS1 IPOTHO3U-
pPOBaHUA CHPOCa, AOJKHBI OTOMPATh BCIO MOCTYMAIONIYI0 MH(pOpMaLUO U
yAQIATH JIMIIHEE, TO €CTh T€ COOBITUS (3aKa3bl), KOTOPbIE HE BIIUCHIBAIOTCS
B OOIIYIO CTaTUCTHUKY.

VYcnoxHseT 3aa4y NPOrHO3UPOBAHUS U MOJICIIMPOBAHUS pacIipeiesie-
HUS 3a1aCOB U TO, UTO B IPEANPUITHSIX, C PA3BUTON CETHhIO PUIIHAIIOB, 00JIb-
1asi HOMEHKJIaTypa ToBapoB (accopTuMenTta). aer mocTtymienue orpom-
HOTO KOoJn4ecTBa MHGOPMAIMOHHOTO OTOKA, KOTOPBI HE0OX0 MO 00pa-
OaThIBaTh BOBpeMs. B CBsI3U ¢ 3TUMU 33a/1auaMu TOSIBIISIETCSI MOTPEOHOCTH B
COBPEMEHHBIX HH(OPMAIIMOHHBIX CUCTEMAX, KOTOpPbIE OYIAyT CIOCOOHBI
MPOTHO3UPOBATH U MOJICIUPOBATH B COOTBETCTBUU C CYIIECTBYIOUIUMH MO-
nensimu [1, c. 165-166].

bonbioit nHPOPMAIMOHHBIN MMOTOK CJIOKHO 00padaThiBaTh Jaxe CO-
BPEMEHHBIM CHUCTEMaM, a MOTOMY, CJIEIyeT MOCTOSHHO aKTyaJlu3UupOBaTh
MOCTYNAIOIINE JaHHbIE C TCUCHHEM BpeMeHeM, yOupas HeHyxHbie. Hepa-
[IMOHAJILHO XPAaHWUTh B MaMATH CHUCTEMBbI BCE JIaHHBIE U 3amacax acCopTH-
MeHTa, 00Jiee ONTUMAJILHBIM OyJeT cOOpKa HEOOXOIUMOUW OTPaHUYEHHOMN
uH(dopMalny 3a TociielHee BpeMs. XpaHEHUE CTaphbIX JAHHBIX O 3amacax
buIManoB MOXET BPEAUTh TOYHOCTH MOJEIUPOBAHUS. TOYHOCTh MOJEIH-
pOBaHUA B cUCTEME OyAET yBEIMUYUBATHCA B CBSI3M C MOBBIIICHUEM MTOTOKA
nocTymnaronieil nHhopMalry 0 3armacax U aCCOPTUMEHTE, HO MPU I3TOM Tpe-
Oyercs 6oJee yactoe 0OHOBJICHHE HH(DOPMALIUU JI TOCTPOEHUS MOJIEIH U,
CJIeIOBAaTEIbHO, CaMO MOJIETUPOBAHUE PACHpPEACIICHHs 3alacoB B CETHU
[2, c. 1-3].

Mopnenu pacnpeiesieHus 3amacoB ¢ pa3BUTON CEThIO (DUIINATIOB OCHO-
BBIBAIOTCS Ha JIBYX OCHOBHBIX MOJICJISIX YIPABJICHUS 3anacaMu: ¢ (pukcupo-
BaHHBIM Pa3MEPOM 3aKa3a U C (PUKCUPOBAHHBIM MHTEPBAJIOM BPEMEHHU
MEXK/]y 3aKa3aMH, KOTOpPbIE IBHO OTBEUYAIOT HA TJIaBHBIE BOIIPOCHKI pacipe/ie-
JICHUS 3aI1acoB.

Jns GuKCcUpOBaHHOTO pa3Mepa 3aKasa rJIaBHbIM MOMEHTOM JIJIsl TIPH-
HATHS PEIICHUS SIBIIAETCS OMpENENICHUE pa3Mepa 3aKasza, KOTOPbId OyaeT
MOCTOSIHEH. 3aKa3 NPOJIYKIIMU Ha MPEINPUITUN OyIeT NPOUCXOUTh TOT/A,
KOTJIa KOJIMYECTBO MPOYKIINHU OYAET TOCTUTATh ONPEICIICHHOTO 33JJAaHHOTO
MUHUMAJBLHOTO YPOBHS (IIOPOTroBOT0). B JaHHOW MOJIENIM HCKIIOYAETCs
PUCK BOBHUKHOBEHHUS IeUIINTa WM U3JnIKa 3anaca [3, c. 100].

JInst GUKCUpPOBAaHHOTO MHTEpBaJIa BPeMs 3aKa3a IIaBHBIM MOMEHTOM
SBJIIETCS] ONITUMAJIBHBIA pa3Mep 3aka3a, Tak Kak oOllue 3aTpaThl HA 3arac
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OyJlyT CHIXKAThCS. 3aKa3bl MPOAYKIIUH B KOKIOM (pUiIuase AeaarTcs 3apa-
Hee, B OIpeieNieHHY 0 (DJMKCUPOBAHHYIO €IMHUILY BPEMEHH, Ha OCHOBE CBOUX
JAHHBIX O HAJTMYHOM 00BEME U CHpOCE Ha JaHHYIO poayKiuio [4, c. 80].

PaccmoTpuM 11B€ OCHOBHBIE MOJICTH JIJIsi PACIpEIeSICHHUs] 3aracoB B
KOMIIAHUSX C Pa3BUTOM CEeThi0 (puiMalioB W mojpasjaeneHuit. [lepras mo-
JIeJb — MOJIEJIb MPOMOPIIMOHATILHOTO pacipe/iesieHns: ToBapa B ceTu. JlaH-
Has MOJIENb OTIPEIEIAET KOJIMYECTBO TOBapa, KOTOPOE IJIAHUPYETCS JJIsI TTO-
CTaBOK B OTPECIICHHbIN HHTEPBAJ BpeMeHHU. JlaHHast MOJIeIb HE SBIISETCS
CJIO’)KHOM, OHA MPOCTa 1 JIETKa, TaK KakK JyIs pacyeTa KOJu4yecTBa pacupee-
JSIEMOTr0 TOBapa HEOOXO0AMMO BOCIIOIB30BaThCA JIUIIb CIEAYIONIe (hopMy-
JIOM, TIPU ATOM IIpEeJBapPUTEIbHO MPOAHAIM3UPOBAB BCE JaHHBIE O TOBapax
1 3amacax:

0, = Qoo T 2iz1(; + A7) 3 ; + A;) D.
l iz1 D D; Y

rae Q; — o0beM MOCTaBKH MPOJYKIMHU B 1-0€ 3BEHO CETH pacIpeseeHus;
Qoo — OOIIMI 00BbEM NPOTYKIMH, KOTOPBIM MOMICKUT PACIPENCICHHUIO;
I; — bakTHYECKMI1 OCTATOK 3araca B i-M 3BEHE CETH pacipeacieHus; A; — 3a-
1ac B MyTH (TPaHCIIOPTHBIN WK TPAH3UTHBIN 3aI1ac), 1Mo i-My 3BEHY CETH pac-
npeneneHus; D; — moTpeOHOCT i-T0 3BeHA CETH pactipeaenenus [5, c. 2—-8].

Jlns MonenupoBaHus HEOOXOUMO BBICUUTATH PEKOMEHyEMbIE 00b-
€MBbI 3aI1acoB JIJIs KaXJI0To 3BeHa. JlaHHBIN MoKa3aTenb J0KeH (GUKCUPO-
BaThCsl HA MPEANPUATAN KaK HOPMATHUBHBIN B Ka)XJ0M TOYKE — CKjaj Io-
CTaBIIIMKA, CKJaj] (uiuana, po3HUYHBIC TOUKU (HAMpHUMEpP, Mara3suHbl).
OrpoMHy0 pojib B JaHHOM METO/IC UTPAET CBS3b (PHIIHAIOB, TOCTABIIIMKOB
Y TJIAaBHOTO IIEHTpa KOMIIAHUM, TaK KaK HE0OXOIUMO OBICTPOE B3aUMOICH-
CTBUE JIPYT C IPYTOM JjIsl TPOPaOOTKH MyTeH pean3aliuy MpoayKiuu. Pas-
Mep MOCTABOK 10 (prutraiaM pacCUUTHIBACTCS IPOMOPIIMOHAIBHO UCXOS U3
OCTaTKOB MPOIYKIIUU Ha CKJIaJie MPEANPUATHS I MMOCTABIIHKA.

Mopens TponopIHOHAIBHOTO pacipeeieHUus TOBapa B CETH HE JaeT
KaKUX-JTM00 pEKOMEH AU 110 00CTy>KUBAHUIO 3aKa30B U CaMOU MePEBO3KHU
TOBApPOB — HEOOXOIUMOCTh COOCTBEHHOT'O CKJIaJla, HAEMHOI'O UM COOCTBEH-
HOI'0 TTapKa aBTOMOOUJIEH, HATMYUs MPOBaKIEPOB U TIP.

Bropas mozens — MoJieih MAaKCUMAJIBHOTO TTIOTOKA B CETH paciipeiesie-
HUsg. B manHO#N Mojenu, B OTJIMYME OT MPEIbIAYIIeH, YUUTHIBAIOTCS MPO-
MyCKHasi CHOCOOHOCTh KaHAJIOB C MOTPEOHOCTAMU MOTPEeOUTENEH U MPOouU3-
BOJICTBEHHAs MOIIIHOCTh MPEATPUSITHUS.
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B nanHOM Mozieni He BeAeTcsl pacyeT o Gopmylie JUisl OnpeiesICHUs
KOJIMYECTBa MPOIYyKIUU JUIsl pacrpeiesieHus o puinanam, a IpuMeHseTcs
MaTpula IpeAnouTeHnit Ha ocHOBeE Tpada. Ecnu mpomyckHas crnocoOHOCTh
IIOTOKA BBIIIE, YEM €0 BO3MOYKHAS BEJIMYMHA, KOTOPAasi ONPEAEIAETCS MPO-
M3BOJICTBEHHOW MOITHOCTBIO MIPEANPUATHS UM TUIAHOBOU MOTPEOHOCTHIO,
TO Qunainel (MyHKThl HA3HAYEHUSI TOBAPOB) BHICTPAUBAIOTCS B 3aBUCUMO-
CTH OT Ba)KHOCTHU (HEOOXOAUMO OMPEIETUTh MPUOPUTETHI ISl PUITUATIOB U
Mopa3/IeICHUN ).

Mogenp MakCUMaJIbHOTO IOTOKA B CETH PACHPELEICHUS MO3BOJISIET
TOYHO IUIAHUPOBATH IMOCTABKHU MPOAYKIIMU B COOTBETCTBUU C MOIIHOCTBHIO
TPAHCIIOPTHBIX CPEJICTB U MPOITYCKHOM CIIOCOOHOCTH, a TAKXKE IJIAHUPOBATh
MOTPEOHOCTH CIIPOCa U HAa OCHOBE €r0 INIAHUPOBATh 00bEMBI IPOU3BOJICTBA
[5, c. 9-20].

Takum 00pa3om, B IaHHOU CcTaThe OBLUIM UCCIETOBAHbBI KIIOUEBBIE MO-
JIeU pacipeaesieHUs 3al1acOB B KOMITAHUSIX C Pa3BUTOM CEThIO (PUINATIOB U
MOJPa3ACICHAN — MOJIENb MPOMOPHUOHAIBHOTO PACHPENECICHHUSI TOBapa B
CETU U MOJIEJIb MaKCUMAIBHOIO MOTOKA B CETU PACHPEICIIEHUS, KOTOPbIE
OTBEYAIOT HA JBa IVIaBHBIX BONIPOCA ISl CETU PACIIPEICIIEHUSA: KAKOE KOJIU-
YEeCTBO TOBapa HEOOXOIUMO MOCTAaBUTh M KaKOW CPOK MOCTABKH JIAaHHOTO
TOBapa JJig OTAENbHO B3ATOr0 (pryinana (moapasnenenus) komnanuu. Kax-
Jasi U3 MOJEJICH YUYMTBHIBAET ONPEICIICHHBIE ITOKA3aTeNu NPEANPUATHN U
03BOJIsIET 00padaThIBaTh OOJIBIION TOTOK HH(MOPMAIIUH C KaXKAO0TO MOApa3-
JIEJICHUS] KOMITAHUU.
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Mpo6Gnembl U NepcnekTUBLI pa3BUTUA
TPaH3UTHbLIX XeNe3HOAOPOXHbLIX rpy30nepeBo3oK
yepe3s TeppuTopuio Poccumn: TaMoXXeHHbIW acnekT

A. B. Ilocuoenos

PocroBckuii rocynapctBeHHbIN d3KoHOMUYeckuit yaHuBepeurtet (PUUHX),

yia. bonemias Cagosas, 69, r. Poctos-Ha-/lony, 344002, Poccus

AHHOTauus. B cTtaTbe paccMmatpmBaeTcs BaXHOCTb BOMPOCOB Pa3BUTUSA TaMo-
YXEHHO-NOrMCTUYECKON MHAPPaACTPYKTYPbl MEXOYHAPOAHbIX TPAHCMOPTHLIX KOPUAOPOB,
BKITOMasa Havyano pasBUTUSA rpy30BbIX XeNe3HOOOPOXHbIX NepeBo3ok n3 Kutasa B EB-
pony. OnpegeneHbl NPUYNHBI PEKOPAHBIX 0OBHEMOB KENE3HOLOPOXHbIX NEPEBO3OK.
YpeneHo BHMMaHWE npemmyllectsaMm TpaHCCMOUPCKOM MarucTpanu npu nponycke
MeXOyHapOaHOro KOHTEMHEPHOro TpaH3uTa No CPaBHEHMIO C MOPCKUM MapLUpyTOM U
NpyyYnHaM, CAEpPXMBAKOWMM peanu3auuio TpPaH3UTHOro noTteHumana TpaHccuba.
HasBaHbl NPUYUHLI 3aTPYOHUTENBHOrO BbINOSIHEHUS OeKnapupyembiX CPOKOB [O-
CcTaBku. MN3yyeHbl cTpaTermyeckse 3agadvm no COBEPLUEHCTBOBaHWUIO MPOCTPAHCTBA
EAGSC, a takke CTUMyInbl ANsi pa3BuUTUs ero MHgpacTpykTypbl. OnpegeneH ypoBeHb
pa3BUTUSA TaMOXEHHO-NOrMcTu4eckon nHdpacTpyktypsl Poccum n EASC.

KioueBble C€JI0Ba: mpaH3um, HCene3HOOOPOICHbIE NEPeBO3KU, MPAHC-
nopmmubwiii kopuoop, EADC, mpancnopmuas ungppacmpyxkmypa.

Problems and prospects for the development
of transit railway freight transportation through the territory
of Russia: the customs aspect

A. V. Posidelov

Rostov State University of Economics (RINH), 69 Bolshaya Sadovaya str.,
Rostov-on-Don, 344002, Russia

Abstract. The importance of developing the customs and logistics infrastructure
of international transport corridors, including the start of the development of rail freight
traffic from China to Europe are discussed in the article. The reasons for the record-
breaking volume of rail traffic are identified. Attention is given to advantages of the
Trans-Siberian Railway in international container transit in comparison with the sea
route and to reasons hindering realization of the Trans-Siberian transit potential. The
reasons for the difficulties in meeting declared delivery deadlines are identified. The
strategic tasks of improving the EAEU space and incentives for developing its
infrastructure have been studied. The level of development of the customs and logistics
infrastructure of Russia and the EAEU has been determined.

Keywords: transit, rail transport, transport corridor, EEU, transport
infrastructure.

The importance of developing the customs and logistics infrastructure
of international transport corridors (ITCs) stems from the ever-increasing
importance of global supply chains. For the EAEU countries, participation
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in the development of a transport corridor is particularly important, as it al-
lows not only to strengthen their own export potential, but also to increase
budget revenues by attracting significant transit cargo flows between China
and the EU.

The explosive development of freight rail transport from China to
Europe began in 2011, when customs procedures at the borders of these
states were abolished as part of the Customs Union between Russia,
Kazakhstan and Belarus. This led to a sharp reduction in the cost of
paperwork and logistics, and a significant increase in the speed of delivery
of goods between China and Europe [1]. As a result, another record was
broken in 2020 for the volume of rail traffic between China and Europe via
Kazakhstan and Russia.

Container traffic along the China-Russia-Central Asia-Europe route
amounted to 131,000 units in May 2021 (an increase of 40 per cent
compared to the same period in 2020).

The record levels of rail transport are due to the fact that

— they have become much cheaper than air travel and much faster than
sea transport;

— the impact of the natural factor — namely sea air and high oceanic
humidity — has a negative effect on most high-value goods;

— trains emit considerably less carbon-containing emissions than air
transport [2].

The predominance of «Chinese» orientation in container transit along
the East-West ITC (Trans-Siberian Railway) is due to China's formation of
a new economic space dominated by the PRC through the implementation
of the Belt and Road project.

At the same time, many factors — economic, organisational, regulatory
and technological — influence the volume of container transit along the
Trans-Siberian Railway. From the analysis of the materials of the CCTS
over the past 10 years, it follows that there are still problems that hinder the
realisation of the Trans-Siberian's transit potential, which include:

— lack of responsiveness in adjusting the cost of transit service in line
with market developments;

— difficulties in determining and forecasting the final cost of transport
and related services;

— technological inconsistencies in the interaction between transit
service providers and the attendant risks of delayed delivery;
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— lack of a unified information platform to inform customers about the
list and quality standards of container transit services;

— lack of legal and regulatory framework and low level of state support
for international transit transport.

However, the above-mentioned shortcomings have not lost their
relevance today, although they were identified in studies of international
container transit more than 10 years ago.

A clear advantage of the Trans-Siberian Railway in enabling
international container transit is the shorter delivery time compared with the
traditional maritime route. For example, it takes 13-16 days to deliver a
container from the Chinese city of Chongqing to the German city of
Duisburg by rail and 40-45 days by the route through the Suez Canal [3].

It is often difficult to meet declared delivery deadlines due to numerous
constraints, such as:

— accumulation of wagon groups, as only large freight forwarders and
shippers can consolidate a consignment to form a train of 50-60
containerised wagons;

— organisation of change of flat wagons with container transhipment at
the borders with Poland, Romania, Slovakia, Hungary and China due to the
difference in gauges between European and Chinese railways (1435 mm
gauge) and Union railways (1520 mm gauge);

— downtime of trains at borders due to different requirements of railway
administrations for the length of container trains (the standard length of a
container train on the railways of Russia, Belarus and Kazakhstan is 71
wagons, Poland — 33 wagons, China — 55-60 wagons);

— imbalance of cargo flows and, as a result, periodic spikes in empty
rolling stock shortages at the border stations of Russia, Mongolia and
Kazakhstan.

As a consequence, the originally stated delivery time may differ
significantly from the actual delivery time.

Therefore, the strategic objective is to turn the EAEU space in the next
five to ten years not so much into a transit corridor, but into a zone of joint
development. This is only possible with the implementation of large-scale
infrastructure projects that will connect the macro-region, providing a link
between resources, production and markets.

The most important economic stimulus for the EAEU's comprehensive
infrastructure development is the implementation of the EAEU and China's
Belt and Road Initiative roadmap. In addition, the EAEU's transport and

139



infrastructure potential will be unlocked by modernising the EAEU rail
network (primarily, the Baikal-Amur Mainline and Trans-Siberian Railway
development programme aimed at eliminating bottlenecks and
reconstructing railway sections), creating incentives to invest in
infrastructure projects in Central Asia, increasing containerisation of
transport in the Eurasian space, which depends on increased transit and
containerisation of export and domestic turnover [4, 5].

To achieve growth in container traffic, it is also important to increase
the use of specialised containers (e.g. reefer containers), develop
infrastructure for container handling, including the introduction of digital
tools, and modernise the container transport tariffing system [5].

There may also be some difficulties for those planning and undertaking
piggyback transport, related to the need to comply with the provisions of
EEU law and customs regulations. At present, piggyback shipments are
allowed subject to the declaration of the customs procedure for goods
transported on a railway platform, and for a railway platform to apply certain
conditions that are established for certain categories of goods (for means of
international transportation) that are not subject to placement under customs
procedures in accordance with the Customs Code of the Eurasian Economic
Union. Thus, participants in foreign economic activities have the
opportunity to carry out the customs declaration of piggyback trailers and
ensure the movement of goods using this type of transportation.

The Ministry of Transport of the Russian Federation, with the
participation of federal executive authorities, is working to develop
procedures for state control at railway checkpoints across the state border of
the Russian Federation during piggyback operations [6].

The Russian Federal Customs Service, together with Russian Railways,
1s also developing approaches to a simplified procedure for international
piggyback shipments, including options for amending the EEU Customs
Code and customs regulation legislation.

The Ministry of Transport, with the participation of the FCS of Russia
and Russian Railways, is preparing measures to implement test international
piggyback transport across the state border of the Russian Federation [6].

Overall, it can be concluded that, at present, the customs and logistics
infrastructure of Russia and the EAEU is significantly inferior in its level of
development to both China and the EU. Failure to solve this problem could
lead to the loss of the window of opportunity that has opened to attract
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additional transit flows and the emergence of new routes for international
goods movement that bypass the Russian Federation.

The development of the customs and logistics infrastructure of the East-
West international transport corridor in its part passing through the EAEU
should be aimed at making it possible to increase export and transit flows.
An important condition for such an increase is the reduction of aggregate
costs arising from the need to comply with all applicable customs
requirements. The creation of a sustainable customs and logistics framework
for the East-West part of the EEU ITC will significantly increase the
integration potential of the EEU countries in a globalised economy.
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Problems of military logistics in the Russian Federation
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Abstract. The purpose of this article is to consider the main problems of military
logistics in Russia, as well as to find solutions to improve the efficiency of the Armed
Forces of the Russian Federation.

Keywords: military logistics, problem, solution.

Logistics plays a significant role in the army of any state. A well-
organized logistics system can inflict enormous damage on the enemy and
predetermine the outcome of the battle. Therefore, understanding the
importance of timely combat logistics and military logistics in general will
make it possible to avoid repeating the mistakes of others [1].

Today, this is a very topical issue. Today, a special military operation
1s taking place on the territory of Ukraine. Russia 1s territorially the largest
state on the planet, which leads to additional conditions that must be taken
into account when building and maintaining military logistics systems. In
addition, the world situation can hardly be called peaceful. An example of
this is the long-term conflicts in the Middle East, which are territorially
located in relative proximity to the Russian Federation [2].

Financing can be singled out as the first problem of military logistics.
The problem of financing, or rather the effective use of funds to provide the
army with everything necessary, is also related to the fact that some types of
large military equipment are produced in relatively small batches. On the
one hand, this can be justified if the level of manufacturability is sufficient
to ensure that several units of certain equipment are able to properly ensure
the security of the country. On the other hand, this logically leads to the fact
that the capacities of large industrial enterprises are not always fully utilized.
This leads to downtime of expensive equipment, numerous personnel, which
ultimately affects the cost of final products.

The second problem is the technological level of domestic weapons
production. Undoubtedly, in many areas of military equipment, the Russian
Federation occupies a leading position (for example, military aviation,
heavy armored vehicles, etc.). Many developments, as well as samples that
have already been adopted, have no analogues in the world. For example,
the Tor-M1 anti-aircraft missile system. However, today we have to put up
with the fact that some samples of various equipment, which at the moment
are not so few, no longer meet the modern requirements of the military.
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From the point of view of logistics, the problem in this case lies in the
fact that, despite successful engineering ideas and designs, the
modernization potential of many types of weapons and military equipment
1s being exhausted. There is a need to develop completely new designs,
create new standards, which in the short term inevitably leads to an increase
in costs and product costs. It turns out some conflict at the system level. It is
convenient for logistics to work according to a single standard in the long
term. But the requirements imposed by the conditions of the combat
situation constantly encourage the development of technologies, standards,
etc [3].

Another problem is the complexity of calculating the state defense
order. This is due to the fact that in order for weapons and military
equipment to meet all the stringent requirements put forward by the military,
they must be designed on the basis of these very requirements. In other
words, to minimize risks, any military product must be designed and
manufactured to order. However, if with military uniforms and standard
equipment, things are somewhat simpler due to the constant recruitment of
personnel into the army and the fact that this issue has already been worked
out for years, then in the case of the development of new special equipment
and other equipment, everything is much more complicated.

Another sore problem is the criteria for holding tenders for the purchase
of various products for the needs of the army. The purchase of a variety of
equipment and does go to a colossal level of costs. Thus, the main criterion
for the purchase of equipment and weapons and military equipment is their
cost, as well as the costs required for maintenance. It is obvious that placing
only financial indicators at the forefront can adversely affect the quality of
purchased products. In this case, you can refer to the triangle «Time-Money-
Quality». It can be seen from it that with an increase in the importance of
the financial factor, equipment can enter the army in a short time, but its
quality will not meet the requirements for it, or its quality will be at the right
level, but it will take much more time for it to enter the army. service.
Moreover, delaying delivery times in this case can lead to the fact that even
high-quality equipment can become obsolete even before it is put into
service. Therefore, this will require careful forecasting and innovation,
which can lead to high risks and additional costs [4].

And, finally, one of the most recent and urgent problems concerns the
fact that on August 22, 2012 the Russian Federation joined the WTO. [1]
There is an opinion that such a step can not only shake domestic producers
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of goods for the civilian market, but also have a significant impact on
defense industry enterprises. Regrettably, the Russian Army still uses some
samples that were adopted back in the 60s of the last century. On the one
hand, many of these samples are very reliable, have gone through certain
stages of modernization and still have further potential for development.
However, on the other hand, most of the weapons and military equipment
produced at that time did not meet modern combat requirements. In order to
finally keep up with the Western countries, Russia needs to establish and
maintain a high-quality and efficient production system that could allow the
production of the latest weapons and military equipment at the lowest cost.
Otherwise, our state will have to continue purchasing these strategic
resources from abroad, which makes us dependent on potential rivals in the
political and military arena. Separately taken examples, of course, cannot
fully reflect the entire situation, but in their totality one can come to an
obvious conclusion — in no case should preference be given to foreign
suppliers of weapons and military equipment, equipment and other products
of military importance, refusing to own production. A typical MOU (Make
or Buy) logistics task in the field of military logistics must be solved from
the standpoint of its own production and the maximum possible measures
should be taken to optimize it. In this case, the probability of repeating
mistakes, which can lead to significant strategic losses, is significantly
reduced.

An example is the notorious Operation Desert Storm, during which the
UN imposed an embargo, as a result of which Western countries stopped
supplying their weapons to the Iraqi army. Obviously, this significantly
undermined the defense capability of the Middle Eastern state.
Consequently, dependence on foreign military supplies can turn out to be a
fatal mistake. This means that our own production of modern military
products 1s vital. Finding the optimal balance between the volumes of
purchased foreign military equipment and the volumes of domestic
production is an urgent task of military logistics, which must be solved in
each specific case, taking into account the maximum available range of
opportunity costs. To solve the problems described above, an integrated
approach is needed to manage the production of military products and the
supply of the RF Armed Forces at all levels of the hierarchy, taking into
account the widest possible range of factors affecting this system.

It is production that deserves special attention, because. transport
logistics has slight differences from civilian due to certain military specifics.
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In the field of production, it is necessary to introduce optimization tools,
such as lean manufacturing, delayed customization, the use of modular
systems and unified components. It is worth noting that the use of the latter
1s reflected as one of the tasks of equipping the Armed Forces and other
troops with weapons, military and special equipment in the Military
Doctrine of the Russian Federation [5].

All these tools are capable of solving problems related not only to the
efficient use of resources, but also to take into account issues of product
quality. Some of them are already being implemented and adapted to work
at specific enterprises. In this case, a positive effect can be seen. With the
proper use and development of the above optimization tools, it is possible to
achieve not only stable efficient operation of the defense industry enterprise,
but also strengthening the competitiveness of their products and,
consequently, the defense capability of the entire country.
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Annotation. Unter den Bedingungen von Wirtschaftssanktionen und dem Verbot
mehrerer europaischen Lander, ihre Hafen zu betreten, ermdglicht der Nordseeweg,
den Seeverkehr mit dem ferndstlichen Teil Russlands aufrechtzuerhalten. Die
Entwicklung des Nordseeweges ist eine der wichtigen Aufgaben Russlands.

Stichworter: Der Nordseeweg, das Eisbrecher, die Sanktionen.

Im Jahr 2022 feiert Russland den 90. Jahrestag des Nordseeweges.
1932 wurde der Nordseeweg mit dem Eisbrecherdampfer «Alexander
Sibiriakov» zum ersten Mal in einer einzigen Navigation von einer Otto-
Schmidt-Expedition durchquert. Am 28. Juli fuhr das Schiff aus
Archangelsk nach Osten ab. Nach zwei Monaten und drei Tagen brachte die
Besatzung des Schiffes in die sauberen Gewasser Beringmeers [1]. Die erste
Transportlieferung von Leningrad nach Wladiwostok durch den
Nordseeweg wurde 1935 durchgefiithrt. Wihrend des Groflen
Vaterldndischen Krieges wurde der Nordseeweg fiir die Verlegung von
Militir- und Wirtschaftsgiiter aus dem Pazifischen Ozean in die Barentssee
genutzt. Mit dem Aufkommen der Atomeisbrecher stieg der Frachtverkehr
an und erreichte 1986 einen Hochststand von 6,45 Millionen Tonnen. Dieser
Rekord wurde 2016 iibertroffen [2].

Der Nordseeweg ist der kiirzeste Weg zwischen dem européaischen Teil
Russlands und dem Fernost. Der Nordseeweg hat eine Reihe von
Haupthifen (sehen Sie die Abbildung).
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Bis heute setzt Russland die ErschlieBung und Nutzung des
Nordseeweges fort. Dazu tragt zwei neuesten Eisbrecher des Projekts 22220
«Arktis» und «Sibirien» bei, die in Betrieb genommen, und noch die zwei
desselben Projekts «Ural» und «Jakutien», die im Bau jetzt sind. Diese
Eisbrecher unterscheiden sich von fritheren Projekten. Durch die Aufnahme
von Ballastwasser kann der Tiefgang zwischen 8,65 und 10,5 Metern variiert
werden. Dies ermoglicht den Einsatz dieser Eisbrecher sowohl im offenen
Meer als auch in Flachgewissern, was wiederum die Betriebskosten der
Atomflotte senkt.
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Die Haupthifen des Nordseeweges

Der Hauptweg von Schiffen aus europdischen Teil Russlands ist der
Suezkanal. Der Giterverkehr durch den Nordseeweg ist wirtschaftlich
schlechter als durch den Suezkanal, aber hat eine ausreichende Rentabilitit,
und die Russische Foderation wird den reguldren Giiterverkehr durch den
Nordseeweg subventionieren. Die Vorteile der Nutzung des Nordseeweges
fiir den Transitverkehr statt Suezkanal sind [3]:

1. Die Lénge der Route wird verkiirzt. Der Weg von Sankt-Petersbug
nach Wladiwostok durch den Nordseeweg ist 14000 Kilometer, aber der
Weg durch den Suezkanal ist 23000 Kilometer. Die Kiirzung des Weges
reduziert die Zeit und die Kosten fiir den Giiterverkehr.

2. Keine Warteschlagen und damit verbundene Ausfallzeiten. Der
Frachtverkehr durch den Nordseeweg ist zurzeit nicht gro3 und die russische
Atomeisflotte ist in der Lage, Schiffe auf Nachfrage durchzufiihren, wenn
ein solcher Auftrag ist.

3. Es ist keine Gefahr von Angriffen der Piraten.
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Einer der Hauptgriinde, wahrscheinlich nicht offensichtlich, ist
geopolitisch. Wegen der Situation mit der Ukraine, schlieBen mehrere
europdische Linder wie Norwegen, Estland, Italien, Belgien, Ruméinien,
Grofbritannien und andere als gegen Russland  gerichtete
Sanktionsmaflnahmen ab April 2022 die Héfen fiir russische Schiffe. Das
Verbot des Einganges in die Héafen Europdische Union wirkt sich jedoch
nicht so sehr auf die Lieferung der europdischen Waren aus, sondern auf die
Ausfithrung von Fernreisen, zum Tanken oder zur Wartung. Alle diese
Verbote konnen giinstig zur Nordseeweg und zur Entwicklung der marinen
Infrastruktur beitragen.

Nach Angaben der Bundesanstalt «Verwaltung des Nordseeweges» ist
das Verkehrsaufkommen im Nordseeweg zwischen 1996 und 2021 jedes
Jahr gestiegen, sehen Sie Tabelle [4].

Auch wird geplant, den Frachtverkehr durch den Nordseeweg zu 2024
bis 80 Millionen Tonnen und zu 2030 bis 110 Millionen Tonnen zu erhdhen,
und die Gesamtleistung der Hafen bis 110 und 115 Millionen Tonnen bzw.
zu erhohen [5].

Die Verkehrsaufkommen im Nordseeweg in verschiedenen Jahren

Das Jahr Das Verkehrsaufkommen, Millionen Tonnen
1996 1,80
2006 1,95
2011 3,11
2013 3,93
2014 3,98
2015 5,43
2016 7,48
2017 10,70
2018 20,18
2019 30,00
2020 32,97
2021 34,85

Der Nordseeweg ist nicht nur die Begleitung von Schiffen von einem
Teil Russlands zu einem anderen, sondern auch die ErschlieBung von
Bodenschidtzen im Arktischen Ozean. Mehr als die Hailfte vom
Frachtverkehr des Nordseeweges sollen zu 2024 Fliissiggaswerke und neue
Olproduktionswerke geben. Ein Teil dieser Werke ist schon im Betrieb, und
ein Teil befindet sich in verschiedenen Bauphasen. Von der Einfithrung von
Sanktionen waren arktische Ol- und Gasprojekte betroffen. Westliche
Unternehmen, die an den Projekten teilgenommen haben, sind gezwungen,
die realisierten Projekte zu verlassen und weitere Investitionen abzulehnen.
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Die Sanktionen werden das Tempo der Realisation von Projekten
verlangsamen, aber sie konnen sie nicht autheben.

China hat in den letzten Jahren aktive Interesse im Nordseeweg gezeigt.
Peking will den Nordseeweg als den dritten Arm der Neuen
Seidenstralle entwickeln. Es soll den zentralasiatischen Landkorridor und
die teure, langere, lberfiillte und politisch heikle Wasserroute iiber die
Strafle von Malakka im Siidchinesischen Meer und den Suezkanal ergéinzen.
China kann auch an zusitzlichen Energiequellen interessiert sein, die aus
Russland durch den Nordseeweg geliefert werden konnen [6].

Aufler der Erhohung des Giiterverkehrs und der ErschlieBung von
Bodenschiatzen wird die Entwicklung der marinen Infrastruktur
durchgefiihrt. Im Jahr 2020 wurde das schwimmende Heizkernkraftwerk in
der Stadt Pewek im Betrieb genommen. Dieses Heizkernkraftwerk ist fiir die
Energieversorgung im Autonomen Bezirk der Tschuktschen, fiir die
Versorgung der Stadt Pewek mit Warme bestimmt und kann im Notfall die
Bewohner mit dem sauberen Trinkwasser durch die Entsalzung des
Meerwassers versorgen.

Das Heizkernkraftwerk macht es auch moglich, das Bergbauwerk
«Pestschanka» zu entwickeln, das hauptsachlich Kupfer und Gold abbaut.
Auch das Heizkernkraftwerk schafft in dieser Region die Voraussetzung fiir
die soziookonomische Entwicklung von Tschukotka. Dariliber ist das
Heizkernkraftwerk eines der wichtigsten Infrastrukturelemente im Rahmen
des Programms zur Entwicklung des Nordseeweges und zur Sicherung des
ganzjahrigen Eisbrecherverkehrs [7].
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AHHOTauuA. TpaHcMaLlXonauHr — eANHCTBEHHbLIM B Poccun npousBoguTeSib,
BbIMyCKaOLWWA BCIO NIMHENKY TAroBOro MOABWXHOrO cocTasa. BedyTcs pas3paboTku
OnbITHOro obpasua drnekTpoBo3a HOBOMO MOKONEHUs MaHEBPOBOIO YETbIPEXOCHOro
(0Bner4yeHHoOro) KOHTaKTHO-aKKyMynATOPHOro flokomoTuBea. [locTynneHne HoBon Tex-
HVWKW NO3BOSIUT OOHOBUTbL NAPK MAHEBPOBLIX TEMMOBO30B, @ 3HAYUT YNyYLINT MaHEB-
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Modern rolling stock and its role in shunting
A. V. Sidorenko
Rostov State Transport University, Rostov-on-Don, Russia

Abstract. Transmashholding is the only manufacturer in Russia that produces
the entire range of traction rolling stock. The development of a prototype of a new
generation of a four-axle (lightweight) shunting locomotive is underway. The arrival of
the new equipment will make it possible to renew the fleet of shunting locomotives and,
therefore, improve shunting and hauling operations at passenger stations.

Keywords: traction rolling stock, new generation electric locomotive,
shunting operations.

JKene3HomopOKHBIN TPAHCHOPT SABJISIETCS OJHUM U3 KPYIHEUIINAX MO-
TpeOUTeNe AU3EIbHOTO TOIUIMBA. Tak Kak MaHEBpoBas padoTa SBIIAETCS
HEOTHEMJIEMOU YACTBIO BBINIOJHEHUS IIEPEBO30YHOIO MpPOIEcca, y KOMIIa-
Huu OAO «PXX]I» Bo3HUKAET MOTPEOHOCTH B 3KOJIOTMYECKH YUCTHIX MAHEB-
POBBIX JIOKOMOTHBaX. PaboTa MaHEBPOBBIX TOKOMOTUBOB B OCHOBHOM IIPO-
W3BOJIUTCS HA KEJIE3HOAOPOKHBIX CTAaHIUAX, PACHOJIOKEHHBIX BHYTPU U
BOJIM3M HACEJICHHBIX MYHKTOB Ha TeppuTopuu Poccuiickoit deneparuu. I1o-
TOMY HYKHO CIEIUTH 32 YIYUILIEHUEM SKOJIOTHYECKON COCTABIISIOIEH I1e-
PEBO30YHOTO TIpoliecca. B Hacrosee BpeMsi MOXKHO HaOMIOAaTh yiydllle-
HUE YKOHOMUYECKON 00CTaHOBKU: COKpAIlIEHHE BBIILIAT 32 BHIOPOCHI M CHU-
YKEHHE 3aTpaT Ha JU3EJIbHOE TOIUIUBO. YIIYYHIEHWE TEXHOJOTMYECKHX Xa-
PaKTEpUCTUK MaHEBPOBBIX JIOKOMOTHUBOB U obOecrieueHre 0e30MacHOCTH U
koMdopTa padOThl TOKOMOTUBHBIX U OOCITY>KHUBAIOIKUX OpUTaa — 3TO Tep-
BOOUYEpEHbIE 3a/1aUl, KOTOpPhIE aKTUBHO OOCYyXkaaluch B pamkax llerep-
OyprcKoro MexayHapoaHOTO dKOHOMUYecKoro ¢hopyma [1].
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B cBsI3u ¢ TeHJIeHIIMEN YBEIMYUBAIOIIUXCS MO Macce MOE3/10B, YBEIU-
YEHHUEM T'PY30IO0TOKOB, BRIBO3ZHBIX U MAHEBPOBBIX ONEpallhil HA KEJIE3HO-
JIOPOKHBIX CTAHITUSAX, & TAK)KE Pa3BUTHEM HIU(PPOBBIX TEXHOJIOTUHA U PHIHOY-
HOTO CErMEHTa OCOOYIO0 MOMYJAPHOCTh IMPUOOPETAET AIEKTPOTPAHCIIOPT.
TpaHcMalIXOJIAUHT — €IMHCTBEHHBIN B Poccuu mpou3BOAUTEND, BBITYCKa-
IOIIHUI BCIO JIMHEHKY TSITOBOTO MOABMXKHOTO cocTaBa. O00COOIEHHBIM O/~
pazaenenrneM OO0 « TMX MHXKUHUPUHT COBMECTHO C 3aBOJIOM-U3TOTOBH-
tesieM OO0 « 1K «<H3B3» B pamkax TpeXCTOPOHHETO COTJIAIIEHUSI MEXTY
AO «Tpancmarnxonauary, OAO «PX» u AO «PocHaHo» (IOCTaBIIUKOM
TATOBBIX OaTapei) BemyTcs pa3padOTKHU OMBITHOrO oOpaslia 3JIeKTPOBO3a
HOBOI'O TIOKOJIEHHUSI MAaHEBPOBOI'O YETBHIPEXOCHOTO (OOJEr4yeHHOTO) KOH-
TaKTHO-aKKyMyJIsiTOpHOro OMKA?2, ¢ manpHEHIINM BHEAPEHUEM B CEPUN-
HO€ MPOM3BOJICTBO [2].

O6nacTh TPUMEHEHUSI TAKOTO JIOKOMOTHBA: MAaHEBPOBO-BBIBO3HAS Pa-
00Ta Ha MAaCCaXKUPCKUX CTAHIIMSIX.

JlaHHBIN BUJT KOHTAaKTHO-aKKyMYJISITOPHOTO MaHEBPOBOTO 3JIEKTPOBO3a
CO3/Ia€TCSI C HAKOMUTEJIEM SHEPIrUU U aCUHXPOHHBIMU TATOBBIMU JIBUTATE-
asmu. BpeMs camopaspsiia HakonuTesas — He 6osee 3 % B Mecsi. Hakomnu-
TeJb AJIEKTPOIHEPTUH JOJDKEH 00ecreurnBaTh MUTAHKUE TSITOBOTO Mpeodpa-
30BaTeIs MPU OTCYTCTBUM BHEITHETO YHEPTOCHAOKEHUS.

KoHCTpyKITHs 3JIEKTpOBO3a JOJKHA 00ecreunBaTh 0€30MaCHOCTh JIO-
KOMOTHBHOM OpHUTabl U 0OCITY>KMBAIOIIETO MTEPCOHANIA, a TAKKE 3aIUTY OT
BO3JICHCTBHS BPEIHBIX M OMACHBIX MPOU3BOJACTBEHHBIX (pakTopoB. [Ipemy-
CMaTpUBAIOTCS YCTPOUCTBA, 0OECTICYMBAIOIIME TUTAHUE OT BHENTHEH CETH
(memo) menel IeKTPoBO3a MOCTOSTHHOTO ToKa ¢ HanpspkeHueM 110 B u 11e-
nel 3JIeKTPOoBO3a MepeMEeHHOTo Tpexda3HoTro Toka ¢ HampshkeHuem 380 B
yactoTou 50 I'tt. OnHOM U3 OCHOBHBIX IIEJIEN ABIISIETCSA UCKIIFOYECHHUE BO3-
MOXHOCTH OJHOBPEMEHHOU MOauM HAIPSIAKEHUSI OT KOHTAKTHOM CETU U OT
cetu neno. KoMnoHoBKa y3JI0B U arperatoB  0JIOYHO-MOAYJIbHAS, YTO HC-
KJIFOYAET JOCTYN JIOKOMOTUBHOUM OpUTrajibl K BEICOKOBOJIBTHOMY 00OpY/I0-
BAHUIO MPU MOJIHATOM TOKOIIPHUEMHHUKE |3, 5].

B anekTpoBO3€ MAaHEBPOBOM KOHTAKTHO-aKKyMyiasiTopHoM OMKA?2
IJIAHUPYETCA MPUMEHSTh 3JEKTPOIMHEBMATUYECKUIM KJIalaH aBTOCTOMA C
OJIOKOM KOHTPOJISl €r0 HECAHKIIMOHUPOBAHHOT'O OTKJIIOUCHHS.

[lynapT ynpaBiaeHusl paluOCTAHIIUSMHI Pa3MECTIIT HA OCHOBHOM pabo-
YeM MECTE MAIIMHUCTA, IOMOTHUTEIbHBIN MyJIHT — HA BTOPOM pabodYeM Me-
CTe, TaKKe B KaOMHE BBIICIAT MECTO JUIsl pa3MEICHUs | Toj3apsaa mnepe-
HOCHOW paiuOCTaHIIUM, UCTI0JIb3YEMOM MAallIMHUCTOM. B cocTaB painocTaH-
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IIMA BOWJIET YHUBEPCAIbHBIM MyJIbT YNPABICHUS, KOTOPBIM OOECIEUUT €€
paboTy B HECKOJIbKMX JHMalla3oHaX 4acToT, Mo coracoBanuio ¢ OAO
«PXI». ABTOMaTn4eckoe ynpaBJjeHUE MPEyCMAaTPUBAET PEKUM aBTOMa-
TAYECKOTO PETYJIHPOBaHUA MOJAJIEPKAHKUS CKOPOCTH, 33JaHHOW MAalluHU-
CTOM.

B kaudectBe 0a30BOr0 JTOKOMOTHBA MPUHUMAETCSI COBPEMEHHBIN MOIII-
HBII MaHEBPOBBIN TemioBo3 TOMI8JIM ¢ skoHoMuuHbIM nu3enem 111/1-4]1,
TEJIEMEXaHUYECKONM CHUCTEMOM KOHTpOJS OJUTENBHOCTH MAIIMHHUCTA
(TCKBM), aieKTpruecKuM TOPMO30M, pa3pad0TaHHBIM U YCIIEIIHO 3apeKO-
MEH/IOBAaBIIIMM C€0s TIPU BHINOJHEHUN MAHEBPOBO-BBIBO3HBIX PA0OT HA ITy-
TSX OOIIEro IoJb30BaHUs: BOk3anax ropogoB MockBel u Cankt-Ilerep-
oypra. C 2004 r. 3akynaercst OAO «PX]», Boinyiien bpsiHckum MatmHo-
CTPOUTEIBHBIM 33aBOJIOM MPEIHA3HAYEH JIJIs1 BHITIOJIHEHUS BHIBO3HOU, Ma-
HEBPOBOU PabOThI B PErMOHAX C YMEPEHHBIM KIIMMATOM MPU TeMIEepaType
ot —50 °C no +40 °C.

MaHeBpOBBIM  KOHTAKTHO-AKKYMYJISITOPHBIM  31€KTpoBO3 OMKA2
CpeaHEN MOIIIHOCTH pa3padaThiBaeTCs Ha 0a3e PpOCCUIMCKOTO MPOU3BOACTBA:
BAarOHHBIE TEJICKKU, TATOBBIM MPeoOpa3oBaTeib ¢ NepPeaaTYNKOM CUTHAJIOB
yIpaBICHUS MyJIbTa MAIIMHUCTA, TSITOBBIE JIEKTPOABUTATEINM, 3apsIHbIE
npeoOpasoBarend, 000opyAOBaHUE 00ECTIEUCHHS CKATHIM BO3JIyXOM, HAKO-
MUTENb AIEKTPOIHEPruy, KaOMHA MAIIMHUCTA C ABYMS MyJIbTaMU yIIpaBJe-
HUS, a TaKXe MHUKPOIPOIECCOPHAsi CUCTEMa YIpaBIIECHUS, 00ECIeYnBaeT
PACHIMPEHHYIO JUArHOCTUKY OOPTOBBIX CUCTEM U alapaToB, ONEPATUBHYIO
nepeaady IMarHocTU4eckoil nHopmanuu ¢ 60pTa JIOKOMOTHBA B JIETIO 1O
1ppoBrIM KaHaIaMm [4, 6].

Texnudeckue penienus, peaanzoBanusie B OMKA2, obecrniedar BbICO-
KU ypOBEHb 0€30M1aCHOCTU JBUKEHHUS: CUCTEMHO MHTEIPUPOBaHbI IIU(DpO-
BbIC PEIICHUS, @ UMEHHO JUCTAaHIIMOHHOE YIIPaBJIEHHE, KOMIIBIOTEPHOE 3pe-
HUE, CUCTEMBI allapaTHO-MPOrPAMMHOI0 KOMIUIEKca (IPEUMKTUBHON) AU~
arHOCTUKH, YTO MO3BOJIUT MPU BBIXOJE U3 CTPOS OTACIBHBIX y3JI0B 3a0J1aro-
BPEMEHHO IJIAHUPOBATH UX TEXHUUECKOE OOCITY>KMBAHUE; KPACUBBIN MPO-
MBIIIUICHHBIN AU3aiiH; HAIM4Yhe OOPTOBBIX aKKyMYJISITOPHBIX Oarapeil, Ko-
TOpBIE€ TO3BOJIAT CAOKOHOMHUTH 3HAYUTEIBHBIE PECYpPChl Ha >KU3HEHHOM
[IUKJIE; 3apsIIKY OI0O/IKETHOM 3JIEKTPOIHEPTUEH OT JKEJIE3HOJOPOKHOU KOH-
TaKTHOM CETU Yepe3 IITATHBIA TOKOMPUEMHUK, UTO HE TOTPEOyeT 3aTpaT Ha
SKUIUPOBKY JTU3EIHHBIM TOILJIMBOM U MAaCJIOM.

B 3aknroueHue cieayer OTMETUTD, YTO B CPABHEHUH C MAHEBPOBBIM TETI-
aoBozoM TOMI18JIM, OMKA?2 Oyaetr UMeTh CaeayIomue IPeruMyIecTBa:
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— CHIDKEHME 3aTpaT Ha 0OCIIyKMBaHUE U PEMOHT JIOKOMOTHBA (TIpUMe-
HEHUE MPEIUKTUBHON aHATUTUKHA CHU3UT PEMOHTHYIO COCTABJISIOILYIO CTO-
UMOCTD JKU3HEHHOTO IMKJIA, TO3BOJIUT MEPEUTH K CUCTEME O0CTyKUBaHUS
1o (paKTUUECKOMY COCTOSTHUIO JIOKOMOTHBA;

— YJIyYIIEHHE IKOJIOTUYECKUX XapPaKTEPUCTUK: OTCYTCTBHUE 3aJbIMIIC-
HUS U 3arpsi3HEHHE BO3[yXa BHIOPOCAMH BPEIHBIX BEIIECTB B aTMochepy,
YTO COKPATHUT BHITLJIATHI 32 BEIOPOCHI;

— OTKa3 OT MCIOJIb30BAaHUS TOPHOYE-CMa30YHBIX MATEPUATIOB JTU3EIIb-
HOT'O JBUTATEJIsA, YTO MO3BOIUT NOJIyduTh 30 % 3KOHOMUIO TOIUIABA CPaB-
HEHHIO C TEIIOBO3aMU C OOJIBIITUM KOJIMYECTBOM OCEH.

B Oyayiiem miiaHupyeTcsi BHEAPUTH CUCTEMY JUCTAHIIMOHHOTO yIIPaB-
JIEHUS, OHA TIOMOXKET U30eraTh aBapUHHbBIX CUTYallU, a 1ajiee — OECIHIIOT-
HOT'O YIIPABIICHUS], YTO MO3BOJIUT COKpPATUTh AehUIUT KajpoB. [locryre-
HUE HOBOM TEXHUKH MO3BOJUT OOHOBUTH MapK MaHEBPOBBIX TEIJIOBO30B, a
3HAYUT YJYYIIUT MAHEBPOBO-BHIBO3HYIO pabOTy Ha MacCCaKUPCKUX CTaH-
UAX.
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YK 338.1

CpaBHUTENbHbLIM aHaNuU3 NIOFrMCTUYECKON OTpacnu
B Poccuu n N'epmanum

B. A. ¥Ypromyesa

HoBocubupckuii rocyaapcTBEHHBIM YHUBEPCUTET 3KOHOMUKHU

u ynpasienus, yi. Kamenckas, 56, r. HoBocubupck, 630099

AHHOTauus. 'eorpaduyeckoe pacrnofioXXeHne CTpaHbl CUNbHO BIUSET Ha ee No-
TMCTUKY M CNOCOBHOCTb KOHKYPUPOBAaTh C ApYrMMu cTpaHamu. B aTtom cmbicne Poccus
n F'epmaHns UMEKT yHUKanbHOE reorpaduyeckoe nonoxexHuve B EBpone, 4to 06Yy-
CNnaBfiMBaeT UX aKTUBHOE y4acTue B MeXAYyHapOAHbIX TPAHCMNOPTHO-ITIOrMCTUYECKUX
ycnyrax. B aTon cBs3n norMctuka cTaHOBUTCHA OOHOM U3 CaMbIX pa3BMBaOLUXCS OT-
pacnen 3KoOHOMUKM 06eunx cTpaH. B ctaTtbe npeacraBneH aHanua normcTM4eckon ae-
aTenbHOCTN B Poccun u N'epmaHnn, BbisiBriEHbl NPobrnembl U NepCcnekTuBbl pa3BUTUS
AaHHOM oTpacnu.

KuaroueBble cji0Ba: socucmuka, mMpaicnopm, CKIAOuposanue, uH@pa-
CMpYKmMypa, 102UCmudecKue yeHmpol.

Vergleichende analyse der logistikbranche
in Russland und deutschland

V. A. Uryumtzeva

Nowosibirsker staatlicher Universitit fiir Wirtschaft und Management,
Kamenskaya-Str. 56, Nowosibirsk, 630099

Zusammenfassung. Die geografische Lage eines Landes hat gro3en Einfluss
auf seine Logistik und seine internationale Wettbewerbsfahigkeit. In diesem Sinne
haben Russland und Deutschland eine einzigartige geografische Lage in Europa, die
ihre aktive Teilnahme an internationalen Transport— und Logistikdienstleistungen
ermoglicht. In dieser Hinsicht entwickelt sich die Logistik zu einem der sich am
starksten entwickelnden Wirtschaftszweige. Der vorliegende Beitrag befasst sich mit
der Analyse der Logistikbranche in Russland und Deutschland, beschreibt Probleme
und Perspektiven fir die Entwicklung dieser Branche in beiden Landern.

Schliisselworter: Logistik, Transport, Lagerhaltung, Infrastruktur,
Logistikzentren.

In der heutigen Welt entwickelt sich der Markt sehr schnell. Mit der
Entwicklung des Marktes entwickeln sich auch weltwirtschaftliche
Beziehungen, die ithren Ausdruck in emmem weit entwickelten
Logistiksystem finden. Die weltweite Erfahrung zeigt, dass die Effizienz der
Wirtschaft direkt vom Entwicklungsstand der Logistikinfrastruktur abhéangt.
Die Lage eines Landes auf der Weltkarte hat groen Einfluss auf seine
logistischen Fdhigkeiten, sein Potenzial und seine Fihigkeit, mit anderen
Landern zu konkurrieren [1]. So haben Russland und Deutschland eine
einzigartige geografische Lage in Europa, die die Voraussetzungen fiir ihre
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aktive Teilnahme an internationalen Transport— und
Logistikdienstleistungen schafft. Doch entwickelt sich die Logistikbranche
in beiden Landern auf verschiedene Weise.

Die Logistik umfasst Transport, Lagerung, Umschlag von
verschiedenen Giitern und gehort in Deutschland zu einer der groften
Branchen der Wirtschaft. Gemessen am Jahresumsatz liegt die
Logistikbranche an dritter Stelle hinter der Automobilindustrie und dem
Gesundheitswesen und gemessen an der Anzahl der Beschiftigten in der
Branche — an erster Stelle [2]. Die grofiten Logistikunternehmen der Welt
kommen aus Deutschland. Das sind DHL-Logistik, Kithne & Nagel, DB
Schenker Logistik, Dachser & Co.

Nicht umsonst wird Deutschland von der Weltbank als
Logistikweltmeister  bezeichnet. Dabei werden vier Indikatoren
berticksichtigt wie Verkehrswege, Zollabfertigung, Logistikkompetenz und
Piinktlichkeit. Gemessen an diesen Indikatoren belegt Deutschland
durchgehend den Platz 1. Daneben war auch die Kundenzufriedenheit
entscheidend.

Aber was macht die Logistikbranche in Deutschland so erfolgreich? Als
Erstes sei es gesagt, dass der Logistikstandort Deutschland eine
auBBergewohnliche Infrastruktur hat. Das bundesweit dichteste Stra3en— und
Schienennetz, internationale Gro3flughédfen sowie das weit verzweigte Netz
an Wasserstrallen sorgen flir beste Verbindungen ins In— und Ausland und
machen die Logistikbranche im Land sehr entwickelt und damit
international wettbewerbsfdhig [3]. Das Land hat eines der dichtesten
Autobahnnetze der Welt: der Straenverkehr macht mehr als 70 % des
gesamten Binnenverkehrs aus. Dahinter folgt die Bahn mit rund 18 % und
etwa 10 % des Transports erfolgt iiber den Flusstransport. Etwa 30
multimodale Logistikzentren sind gleichméafB3ig tiber das Land verteilt, was
die Lieferung von Waren an die Verbraucher in kiirzester Zeit ermoglicht
[4]. In der Branche sind sowohl grof3e als auch kleine und mittelstdndische
Unternehmen tatig.

Deutschland stellt den einheimischen und internationalen Investoren
zur Verfugung das, was sie in keinem anderen Land finden konnen, und
Zwar:

— grof3e Flachen,

— zentrale Lage,

— exzellente Verkehrsanbindung,

—und was besonders wichtig ist — giinstige Preisen.
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So haben solche Global Player wie Amazon, Esprit, Zalando in
Deutschland ihre Niederlassungen. Dariiber hinaus sei es die Rolle der
Bundesregierung bei der Unterstiitzung der Logistikbranche betont. Die
Bundesregierung ergreift verschiedene Mallnahmen zur Forderung des
Transport- und Logistiksektors, um seine internationale
Wettbewerbsfahigkeit zu stirken. Unter anderen sind die Aktionspldne wie
,,Gliterverkehr und Logistik — Logistikinitiative fiir Deutschland“ und
,Masterplan Giiterverkehr und Logistik* zu nennen.

Nicht aulBler Acht zu lassen ist die Tatsache, dass die deutschen
Unternehmen gemeinsam mit  Forschungseinrichtungen  wichtige
Technologien fiir die Logistik der Zukunft entwickeln, damit die deutschen
Logistik-Unternehmen das Know-how im Wettbewerb nutzen konnen.

Was Russland betrifft, so konnte das Land dank seiner Lage zwischen
Europa und Asien, seines Zugangs zu Meeren und seiner leistungsfahigen
Eisenbahn eine Logistik-Weltmacht sein. Doch 1im Logistics Index der
Weltbank belegt Russland nur den Platz 75 hinter anderen grof3en
Schwellenldndern wie China, Brasilien oder Indien [5]. Hier entsteht eine
Frage: warum ist die Logistik in Russland schlechter im Vergleich zu
anderen Lindern platziert? Das hédngt in erster Linie mit komplizierten
Zollvorschriften und hohen Transportkosten zusammen. Noch ein Grund
dafiir ist geringe staatliche Unterstiitzung dieser Branche. Die Ausnahmen
sind Energie (Ol- und Gaspipelines) und Eisenbahninfrastruktur, weil
gerade diese Bereiche die Einnahmen fiir den Staatshaushalt garantieren und
daher fiir die russische Regierung vom groflen Interesse sind. So sind die
Investitionen in die Infrastruktur in Russland im Vergleich zu den
Investitionen der BRD sehr gering.

Da die Transportlogistik die Lieferung von Waren mit verschiedenen
Transportmitteln gewahrleistet, werden oft nicht nur ein Transportmittel,
sondern mehrere verwendet. Infolgedessen entsteht das Hauptproblem fiir
Russland in diesem Bereich, und zwar eine schlecht entwickelte
Verkehrsinfrastruktur. So fehlt es in Russland an guten Straf3en,
Eisenbahnen, Flughéfen, Lagerhallen.

Jedoch sei es gesagt, dass in den letzten Jahren positive Entwicklungen
in dieser Richtung zu verzeichnen sind. Die Regierung erkennt das grof3e
Wachstumspotenzial des Transportsektors und initiiert die GroBprojekte
zum Ausbau der Verkehrsinfrastruktur in den kommenden Jahren, wie z.B.

— der Ausbau der Kapazitdten der Transsibirischen Eisenbahn und der
Baikal-Amur-Magistrale,
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— die Modernisierung des Stral3ennetzes,

— der Bau von Umschlagkomplex ,,Primorski* (Fertigstellung 2022),

— Logistikzentren und Industrieparken in Moskau und Sankt Petersburg
(Fertigstellung 2022-2024).

Von den positiven Aspekten ist auch die logistische Kompetenz
hervorzuheben, die sich im Laufe der Jahre verbessert hat. Einen
wesentlichen Beitrag zur Entwicklung des russischen Marktes leisten
inldndische Expressdienstleister wie ,,EMC Russian Post®, ,,Armadillo®,
,,Garantpost®, ,,PonyExpress* und ,,CityExpress*.

Zusammenfassend sei es gesagt, dass die Logistikbranchen in beiden
Landern relativ jung sind. Trotzdem befindet sich die Logistik in
Deutschland derzeit im Aufschwung. Dazu tragen neben der glinstigen
geografischen Lage und staatlicher Forderung die Offenheit der deutschen
Wirtschaft sowie eine hoch entwickelte Wissenschafts-, Bildungs— und
Verkehrsinfrastruktur bei [4].

Die Logistikbranche in Russland 1ist 1mmer noch in der
Entwicklungsphase. Dies liegt unter anderem daran, dass es bis Mitte des
letzten Jahrzehnts keine klare staatliche Politik fiir die Entwicklung der
Branche gab. Aufgrund der Sanktionen und damit verbundenen Problemen
beim Transport erleben logistische Branchen derzeit weltweit eine Krise.
Die Sanktionen blockierten den Flugverkehr fast vollstindig und bringen die
Fracht auf die Erde, sodass sich die Lieferzeiten verlangern. Der See— und
StraBenverkehr ist auch davon betroffen. Fine neue Herausforderung fiir
beide Linder in diesem Bereich ist, neue Liefermethoden und neue
Transportwege zu suchen.

Die Experten gehen davon aus, dass die Logistikbranchen in den
Landern trotz ernsthafter Schwierigkeiten aufgrund der Sanktionen
weiterhin funktionieren und andere Bereiche der Zusammenarbeit stirken [6].
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Poccuinckme norucTM4ecKo-TpaHCNOpPTHbIE CUCTEMbI
B YCNOBUAX 3anagHbiX CAHKMA B MUPOBOMN 3KOHOMMUKeE

A. A. Deodoceesa

Poccuiickas akagemusi HApOJIHOTO XO35HUCTBA M TOCYAAPCTBEHHOM CITyKOBbI
npu [Ipesunente Poccutickoit deneparuu, CmoneHckui puuait,

yi. UypunoBckuii Tynuk, 6/2, r. Cmonenck, 214038, Poccus

AHHOTauuA. [laHHas Hay4YHaaA CcTtaTbA Oblna HanucaHa c uernbto n3y4nTb npen-
MeT JIOr'MCTnKn, CoBpeMeHHOE COCTOAHNE JTIOTUCTUHECKMUX CUCTEM U BbIABUTb UX MNep-
CNeKTunBbl pa3BUTUA B rmo6anbHOM 3KOHOMUKE, onpegenntb uenn n 3agadn B 4aHHOM
HanpasJlieHUNn.

Kiawu4eBble cjioBa: Jocucmuka, j1ocucmudecCKo-mpaHcnopmHsle CUCmembl,
CaHKyuu.

Russian logistics and transport systems in the context
of western sanctions in the global economy

A. A. Fedoseeva

Russian Academy of National Economy and Public Administration
under the President of the Russian Federation, Smolensk Branch,
6/2 Churilovsky Puffin str., Smolensk, 214038, Russia

Abstract. This scientific article was written in order to study the subject of
logistics, the current state of logistics systems and to identify their prospects for
development in the global economy, to define goals and objectives in this direction.

Keywords: logistics, logistics systems, the current state of the economy.

[IpobGieMHOE pa3BUTHE TPAHCHOPTHBIX JTOTUCTUYECKUX CUCTEM BCETa
OBLJIO U OCTAETCS B HAIIE BPEMS aKTyaJIbHbIM, TaK KaK HOCUT MPSIMOUN KOM-
MJIEKCHBIN xapakTep. C ydeTom ObICTPhIX MU3MEHEHU COBPEMEHHOTO PhIHKA
OT TPAHCIOPTHOM HAYKW TPEOYIOTCA COOTBETCTBYIOLIWE PEIICHUS HA BBI-
30BbI COBPEMEHHOT'O MHUPA.

B deBpane 2022 r. mocie BBeACHUS HOBBIX CaHKIMI NpoTUB Poccuu
noTpeOOBaUCh aKTyalln3alusl U CUCTeMaTU3allMsl UCCIIeI0BaHUN U3MEHe-
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HUW HA TPAHCTIOPTHO-JIOTUCTUYECKOM PbIHKE. TakuM oOpa3oM, JaHHOE HC-
CJIEIOBaHHUE MPSIMO HAMpPABJIICHO HAa MPOBEJICHHUE aHAJTUTHYECKOro o030pa
COBPEMEHHBIX YCIOBUM pabOTHI JIOTUCTUYECKUX cucTeM B Poccun, ycTaHoB-
JICHUE W CHCTEMaTH3allMI0 OCHOBHBIX PUCKOB U ()aKTOPOB IO BIUSHHUEM
3anagHbIX CAHKIIHM.

Poccus Bcerja Obl1a M OCTaeTCsl B HBIHEITHEE BPEMs KPYITHEUIIIUM UT-
POKOM TJI00a7IbHOTO MUPOBOTO phiHKa. B 2021 1. poccHiiCKUI BHEIIHETOP-
rOBBIA 000POT paBeH 789 MIIpA MOJUL., YTO CTAJIO UCTOPUUECKUM MaKCUMY-
MoM ¢ 2013 r. DkcnepThl OTMEUYAIOT, YTO IOMNBITKA U30JIMPOBATH BAKHOTO
Y4YaCTHUKA TPAHCIOPTHO-JIOTUCTUYECKUX TMPOILIECCOB MEXKYHAPOIHOTO
pbIHKa CTaja 3allyCKOM HEraTUBHBIX, HEOOPATUMBIX IMOCIEIACTBUN U JIs
JIPYTUX UTPOKOB MUPOBOM 3KOHOMUKH.

Toprossiii 000pot Poccuu ¢ CIIA pasen 6onee 30 Mipa J0JUI. B TOJ,
¢ ctpanamu EBporbl — okoisio 500 mitpa nout. B roa. B nmepuoa mangemun
PBIHKYM 3HAYUTEIBHO CTATHUPOBAIINA, U BCTYNUBIINE B CUIIy HOBbIE OTPAHU-
YEHUsI TIPUBEIIM K BBICOKOMY MOJOPOKAHUIO SHEPrOpeCcypcoB, MPOITYKTOB
MUTAHUS U POAYKIUH PHIHKA B LIEJIOM.

[{emouku nmoctaBok B Poccuio HapymIminCh €mie B MaHAEMHUI0, HO aH-
TUPOCCUMCKHE CAHKIIUH U BOBCE U3MEHWIN KapTUHY Ha pbIHKE. TpaHCcnopT-
Has CBsI3b MEXNy Poccreil U oCTalbHBIM MUPOM HCIIBITala CEPbE3HBIEC U3-
MEHEHUSI B pE3yJIbTaTE OTBETHOW PEAaKUMH HA MPOBEACHUE CIEHHAIBHON
omnepanyy B BUJAE MPUHATHIX 3amnaJoB MAaKETOB CAaHKIMM, KOTOPBIE 3aTPO-
HYJII MHOTHE OTPACIIH 3KOHOMUKHU Poccun.

3anajHble CAaHKIIMK B TIEPBYIO OYepeab MOBIUSAIN Ha aBHACOOOIIEHUE
C «HEJPY>KECTBEHHBIMHU CTpaHAMMH», MOPCKHE MEPEBO3KU U aBTOMOOWIIb-
HbI TpaHcnopT. CTajna CHHXKATHCA MOTPy3Ka Ha JKEJIE3HOJOPOKHOU J10-
pore: B MapTe Tako€ CHUKEHHE cocTaBuio 2,4 %. [IpnunHa 3TOr0 — pekpa-
IIEHUE MEPEeBO30K Ha YKPaWHy U uepe3 Hee.

BocTtouHoe HampaBieHuE BCerjia SBJSUIOCH 3arpy>KEHHBIM, BOIPOC
«IPOOOK» PETYIISIPHO 0OCYKIAICS €Ille 10 MOMEHTA, KOrJja BMEIIaJICs T'eo-
MOJIUTUYECKUH (POpC-MaKop B OpraHU3alUI0 TPAHCITIOPTHBIX MOTOKOB. Ceil-
4yac OHa CTAaHOBUTCS €11le 00Jiee OCTPOil B CBSI3M C MPOOIEMaMHU MTOCTABOK Ha
3anan. ['ocynapcTBo pemmyio yBEIUYUTh O0BEM COOCTBEHHBIX CPEJICTB
cyobekTa xo3stiictBoBanus PXK/[ na 250 mapa p. u3 aener ¢oHja HalMo-
HaJBLHOTO 0JIarOCOCTOSTHUSIL.

B «PX]l buznec AkTuB» COOOMIMIM, YTO IEPEBO3KHU B 3alaJHOM
HarnpaBiieHuu B ssHBape 2022 r. coctaBisui 60 %, B BoctouHoM — 35 %, B
105)KHOM — 5 %. B MapTe Bce M3BMEHMIIOCH, M TIEPEBO3KH HAa 3ariaji CTalu 3a-
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HUMAaTh yxke 46 %, Ha BOCTOK — 50 %, Ha 10)KHOM HANPABIICHUU NIEPEBO3KHU
OCTQJINCh TPUMEPHO HA TOM ke ypoBHE — 4 %o.

Celiuac (popMHpYIOTCSI HOBbIE TPAHCIIOPTHBIE KOPUAOPHI, TaKHE, KaK
EBpomna — Typuus — AzepOaifkad — [larecran. [1o HuM ceityac mpoxoauT
4acTh I'PY30B, KOTOPBIE PAHBIIE TOCTABISIUCH B POCCHIO C MOMOIIBIO TpaH-
suta uepes [lonbiry — benopyccuto u [Ipubdantuky. Beipociia BAXXHOCTh BO-
CTOYHOT'O HANpABJIEHUS, U B CKOPOM BPEMEHM MTOCTABKU HaNpsiMyro u3 Ku-
Tas 1 yepe3 Kazaxcran OyyT CyIlIEeCTBEHHO PacTH.

[TpoOneMbl 3aTPOHYIM U OTpaciib MOPCKHX MEPEBO30K, KOTOpas Mo-
CTpajajia B 3HaYUTEJIbHOW CTeNeHU OT moJuThudeckoro koHdpmaukra. Cyo-
BJIAJICTIbIIBI OTKA3bIBAIOTCS 3aXO/UTh B POCCUNCKHE MOPTHI JIMOO yCTaHAB-
JUBAIOT OTPOMHBIE Tapu(bl. DKCHOPTEPHI POCCUMCKUX TOBAPOB paccMaTpu-
BAIOT BO3MO>KHOCTh 3aHATh MECTO HAa HOBBIX PBIHKAX «IPY>KECTBEHHBIX
cTpaw». M3ydarorcs ganpHEWIIme mark, €Ciiu Ha MOPCKUE MEPEBO3KU IPy-
30B POCCUICKUMU CyJIlaMH OyTyT HAJIOKEHBI SMOAPI0O U YCUICHBI CAHKIIUH.
Tak, HarpuMep, MO>KHO UCIIOIB30BaTh Cy/Jla TPEThUX CTPaH, pa3HOOOpA3HbIE
MapUIPYThl HA3€MHOM IOCTABKU I'PY30B B CTPaHbl A3HH, 4 TAKKE C UCIOJb-
30BaHHEM CeBEPHOTO MOPCKOTO ITyTH.

ABHAaIMOHHBIE TPY30IMEPEBO3KM BCET/1a UMEIN Ha PHIHKE HEOOJBIITYIO
4acTh, U U3-3a BIUSHUS CAaHKIMN CEPHE3HO COKpaTUiIuCh. «OTMEHa aBuarie-
penetoB B EBpony B koHIIe eBpasi yCI0KHUIIA UCTIOIb30BaHKUE OTPEOu-
TtenssmMu «HopHUKEINs MIaTHHOMAOB, KOTOPBIE MEPEBO3SATCA BO3IYIIHBIM
TpancriopTom» [S5]. «Ecnu panbiie « HopHuKenb) nepeBo3ni namuiagui cy-
IIECTBEHHO pelicaMy eBpONEHCKUX aBUATTMHUMN, TO ceiiuac paboTaeT ¢ TeMH,
KTO JeTaeT B Poccuro, Hanmpumep, aBUaKOMITaHUSAMU W3 Typuuu U CTpaH
[lepcunckoro 3anuBa. ToBapHbIe HUKENb U Melb «HOpHUKENb» NEPEBO3UT
u3 Jynuaku u MypmaHcka Ha cOOCTBEHHOM ¢uioTe 10 mopToB PoTTepnama
u ['amOypra» [1].

«Dnot «HopHUKEND» BKIOYAET ISITh KOHTEHHEPOBO30B YCUIIEHHOT'O
JIEJOBOTO KJIAcca, KOTOPBIE 3apEeruCTPUPOBAHBI MO/l POCCUMCKUM (hi1arom.
EBpocoro3 B paMKax mATOrO MakeTa CaHKIMW ¢ 17 ampens BBl 3ampeT Ha
Cy103axo/ibl B mopThl EBpornibl cy10B oA (uiarom Poccuiickoii @enepanum.
[Ipu 3TOM OrpaHUYEHHUS HE PACTIPOCTPAHSIIOTCS HA IEPEBO3KY TAKUX TPY30B,
KaK TUTaH, aIlOMUHUM, MEJlb, HUKEJIb U Majiaauiy» [4].

Cy1ecTBeHHBIA POCT JIOTUCTHYECKUX 3aTpaT, HEIOCTATOK KOHTEHUHE-
POB 1 MOIIIHOCTEM B MOPTAX, a TAKKE 3aTOPHI B BOCTOYHOM HAITPaBJICHUH HA
KEJIE3HOAOPOKHBIX JTUHUSAX CTAIH IJIaBHBIMU MPOOJIeMaMH KOMIIAHUMN Jiec-
HOW OTPAacCIIH.
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BcenencrBue yxoaa KpynHbIX KOMIIAHUHN U3 «HEAPYKECTBEHHBIX CTPAHY
3HAYUTETHFHO YMEHBIIWICA 00BhEM IMepemeliieHus: B noprax. B 2,5 paza mpo-
M30ILENl POCT CTOUMOCTH NOPTOBBIX yCIyr. Takke B aBTOTPaHCIIOPTE OTMeE-
YEHO COKpaIlEHHE MEPEBO3UYNKOB, B OCHOBHOM Ha 3aI1aIHOM HallpaBJICHHH,
IIPU 3TOM, O JaHHbIM COr03a JIECOPOMBIIIIEHHUKOB U JIECOIKCIIOPTEPOB,
CTOMMOCTbB YCITyT BbIpOCIa B 2-3 pa3a. B Takux CAaHKIIMOHHBIX YCIOBUSX PAJL
KOMIIAaHWW 3KCIIOPTEPOB PA3BEPHYJIM CBOHU TOPrOBBIE ITyTH HA BOCTOK, B
HarpaBiieHuu Kurasi.

['maBHbIl mpuopurer Poccum miisi pa3sBUTHS 3KOHOMHUKH — 3TO HMM-
nopro3aMelieHue. PaHbiie OHO CTUXUMHO OCYIIECTBIISIIOCHh B PA3JIMYHBIX
cekTopax 3koHOMUKH. Haunnast ¢ 2014 r. Takue maru, npeaAnpuHsATbHIE pOC-
CUWCKHUM IPABUTEIBCTBOM B 3TOM YACTH, CTAJIM LEJNBI0 PA3BUTUS MHOTHUX
CEKTOPOB SKOHOMHKH CTPaHbl, TAKUX, KaK MEIHUIIMHA, TEKCTUJIbHAS MPO-
MBIIIIEHHOCTh, 000OPOHHAS MTPOMBIIIIEHHOCTh, CEILCKOE X03SMCTBO U MHO-
roe apyroe. B pe3ynprare UMIIOPTO3aMEIICHUS] MOTYT U3MEHUTHCS CXEMBI
U YBEINYUTHCS 00bEMBI BHYTPEHHUX TPY30IEPEBO3OK.

[ToctaBkamu u3 Jlatunckoir Amepuku (Ypyrsas, Yniu, ApreHTUHBI,
bpaszunun), yvactuuno u3 Erunta, U3pauns, Kuras B Poccuu miannpyrot 3a-
MEHHTH MTONABIIYIO O/ CAHKIIMY UMIIOPTHYIO IPOIYKIIUIO.

«CoxkpallleHle UMIIOPTHOTO IPYy30M0TOKa U3 EBpOIIBI MpUBENO K COKpa-
HMICHUIO MEXIYHApOAHBIX aBTOMOOWJIBHBIX TEPEBO30K Ha €BPONEHCKOM
HanpasiaeHun» [3]. [lo 3Toli mpuyuHe BBIPOCIO 3HaUYeHUE nopToB FOra u
CeBepo-3anana B MEpEMENIEHUH TPY30B B CTPaHbl, B HOBBIX YCJIOBUSX pa-
ootaromue ¢ Poccueit. Hapsamy ¢ 3Tum 1no mepe ucroiab30BaHUs UMIIOPTO-
3aMEILEeHHS] YBEIUYWINCh 00bEMbl BHYTPEHHUX TPY30IOTOKOB aBTOMO-
OWJIBHBIM U KEJIE€3HOJOPOKHBIM TPAHCIIOPTOM.

«Ilepen TpaHCHOPTHO-TIOTUCTUYECKON CUCTEMOM IMOSBUWINCH 3aJa4d
MHTETPAIMA B MHPOBOE TPAHCIOPTHOE MPOCTPAHCTBO, HCHOJIb30BAHHUS
TPAH3UTHOIO MOTEHIMANa CTPAaHbl, PEHICHUE KOTOPHIX 3aTPYyAHEHO OOJIb-
IIAM Pa3BUTHEM €BPOIICMCKOMN JIOTUCTUKHU Ha Tepputopun Poccuiickon de-
Jiepaly, B yCIOBHUSIX 3aMaJHbIX CAHKIIMN JJISI HAC TAKUE BO3MOKHOCTH OT-
KpbIThD) [2]. B cBsA3u ¢ npucoennnennem Kpoima B 2014 r. 3agava co3nanus
pbIHKa KOHKYPEHTOCIOCOOHBIX KOMIUIEKCHBIX TPaHCIOPTHO-JIOTUCTHYE-
CKHX YCIIYT, 00€CIeUeHUs] JOCTYIMHOCTH TPAHCHOPTHBIX YCIYr MO Mepe-
BO3KH I'PY30B U MACCAKUPOB MOJTYyUUIIA CBOE HOBOE PA3BUTHE.

Takum 00pa3oM, CTOMT paccMaTpUBaTh JAESATEIBHOCTh POCCUIICKOM KO-
HOMMKH B YCIIOBUSIX HOBBIX 3aIIaJHBIX CAHKIINI KaK HOBYIO BO3MOKHOCTb Pa3-
BUTUSA JJIsI OTEYECTBEHHON TPAHCIIOPTHO-JIOTHCTHYECKON CUCTEMBI.
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A heKTUBHOCTb rpy30BbIX NEepeBO30K
Nno BHYTPEeHHUM BOAHbLIM NyTAM B Huaepnanaax
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AHHOTauus. B ctatbe packpbiBaeTca NOHATUE 3PFEKTUBHOCTUN KakK OQHOro 13
nokasarternemn ycnewHoun gestensHocTu nopta HugepnaHooBs. B xoge nccnegoBaHus
pacKpbITO OCHOBHOE MOHATUE 3(P(PEKTUBHOCTN NpeacTaBrieHa XxapakTepucTmuka BHYT-
PEHHUX BOAHbIX NyTen HuaepnaHOoB, npueBedeHa CTaTUCTUKA UM NpPoOBedeH aHanua
AaHHbIX HEKOTOPbLIX NOKasaTtenemn nopTos.

KuroueBble cioBa: aghghekmugnocmn, gHympenHue 600ubie Nymu, 00HbIU
Mpaucnopm.

Efficiency of freight transport of internal waterways
in the Netherlands

E. V. Chechulina

Dostoevsky Omsk State University, Prospekt Mira, 55-A,

Omsk, 644077, Russia

Abstract. The article reveals the concept of efficiency as one of the indicators of

the successful operation of the port of the Netherlands. In the course of the study, the
basic concept of efficiency is revealed, the characteristics of the inland waterways of

the Netherlands are presented, statistics are provided and data analysis of some
indicators of ports is carried out.

Key words: efficiency, inland waterways, water transport.
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Introduction

The Netherlands has a well-developed network of communication
routes, which plays an important role in the entire transport system of
Western Europe. The dense network of inland waterways, railways and
motorways has allowed the expansion of the zone of influence of the
transport hub of the seaports of the Netherlands far into mainland Europe.
This base has formed an outstanding transport hub in the Rhine Delta with
the world's largest port of Rotterdam [2].

In international transportation, the leading role is occupied by maritime
transport, which accounts for 60 % of the transported cargo. If we add more
cargo delivered by river vessels, then the share of water transport will exceed
80 % [2] (fig. 1).

For the Netherlands, a country with developed foreign economic
relations, the importance of maritime transport is especially great.

B By road, 80% ™ By water, 17% ™ By rail, 3%

By water, 17%

By road, 80%

Fig. 1. Domestic traffic [2]

Methods

For comparison, we can take some of the largest ports — Rotterdam
(Netherlands) and Hamburg (Germany). The indicators of 2020 and 2021
will help us in this (fig. 2).

Despite the disruptive impact of the COVID-19 pandemic on the
economy, production and logistics, the port of Rotterdam remained 100 %
operational, that means higher efficiency of freight transport.

First of all, we should start with the concept of efficiency. The term
efficiency refers to the peak level of performance that uses the least amount
of inputs to achieve the highest amount of output. Efficiency requires
reducing the number of unnecessary resources used to produce a given

163



output, including personal time and energy. It is a measurable concept that
can be determined using the ratio of useful output to total input. It minimizes
the waste of resources such as physical materials, energy, and time while
accomplishing the desired output [5].

Increase the capacity of containers, per cent -
0 2 B 6 8

Decline in annual volume, per cent

10 12

B Hamburg m Rotterdam

Fig. 2. Results of performance ports 2020-2021 [6, 9, 11]

Effectiveness is doing «the right» things, for example setting right
targets to achieve an overall goal (the effect). It is the extent to which
planned outcomes, goals, or objectives are achieved as a result of an activity,
intervention or initiative intended to achieve the desired effect, under
ordinary circumstances (not controlled circumstances such as in a
laboratory).

Efficacy is getting things done. It is the ability to produce a desired
amount of the desired effect, or success in achieving a given goal.

Efficiency is doing things in the most economical way. It is the ratio of
the output to the inputs of any system (good input to output ratio) [4].

The classical calculation is the ratio of the result (profit) to the expenses
incurred to obtain it. The formula for calculating the economic efficiency of
the proposed measures can be presented as follows [1]:

EE=Ef +C, (1)
where EE — economic efficiency; C — the cost of achieving an economic
effect (capital investment); Ef — economic effect.

Economic effect [1]:

Ef = (Rnew—Rold)C, (2)
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where Rnew — new result of activity; Rold — old results of an activity; C —
sum of the costs of a certain activity over the period of the existence of
changes.

Using Formula 1 and Formula 2, we can calculate the efficiency of the
port Rotterdam for 2020-2021 [3, 10], namely — Rnew = 213,4 million euro
(2020), Rold = 207,2 million euro (2021), C = 437,2(2020)+
+450,4(2021) = 887,6 million euro

Ef=(213,4-207,2) - 887,6 =5 503,12,
EE=5503,12/887,6=6,2 %
can compare the performance of the ports of Rotterdam and Hamburg in
2019 and 2020 and get efficiency:
Rotterdam 2019-2020: (take the revenue values in Rnew, Rold)
Ef=(715-669,9) - 863,7 = 38 953,87,
EE =38953,87/863,9 =45 %.

Hamburg 2019-2020: (take the revenue values in Rnew, Rold) [7]
Ef=(218,6 —225,8) - 500,3 = -3 602,16,
EE=-3602,16/500,3 =-7,2 %.

The efficiency of the port of Rotterdam turned out to be positive in the
period from 2019 to 2020. The efficiency of the port of Hamburg turned out
to be negative in the period from 2019 to 2020. This suggests that during the
Covid-19 period, the Port of Rotterdam coped better with its activities. The
Port of Hamburg should improve its efficiency through the introduction of
new technologies, more qualified personnel, high-quality equipment, etc.

The total length of the inland waterway system of the Netherlands
exceeds 6 thousand kilometers [8]. Within the European Union (EU), the
Netherlands takes third place after Finland and Germany. These waterways
are frequently navigated: the Netherlands is number one in the EU with
regard to inland waterway transport [8].

Over 500 kilometers of the Dutch inland waterway system consists of
main transport waterways [8], which constitute the connection for heavy
transport between Rotterdam and Amsterdam and Germany and Belgium.
These are broad waterways like the river Waal, the Amsterdam-Rijnkanaal
and the Schelde-Rijnkanaal.

The Netherlands also has main waterways with a total length of nearly
900 kilometers. They interconnect provinces and are used for national and
international transport purposes. Main waterways are the rivers Maas, Lek
and IJssel and the Ijsselmeer [8].

165



The other waterways constitute a network within the Dutch provinces.
Smaller waterways are predominantly found in the north and west part of
the country.

According to a Port of Rotterdam report, it enjoyed a 10.1 % growth
figure in container volumes in 2017. It currently has a 31 % market share in
the Hamburg to Le Havre region—the highest level since 2001 [12].

Asia, North America, and South America were sources of a significant
chunk of the port’s market growth. In addition, there was a 21 % increase in
all European shipping areas’ feeder volume, with the Baltic and
Scandinavian states showing a solid performance [12].

Conclusion

We have revealed the basic concept of efficiency, examined the
characteristics of the inland waterways of the Netherlands and analyzed the
data of some indicators of ports. We have seen that even the most significant
changes in the world will not significantly worsen the efficiency of cargo
transportation, since the main task of the port is to ensure uninterrupted and
safe delivery of goods.
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MepcnekTUBbLI pa3BUTUSI KOHTPEUIIePHbIX NepPeBO30K
KaK BEKTOpa 3efIeHON NTOrMcTUKm
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? 3anaaHo-CUOMPCKHUI TEPPUTOPUATLHEIN LIEHTP

(UPMEHHOTO TPAHCTIOPTHOTO OOCITYKUBAHUS — CTPYKTYPHOE MOpPA3ACIICHUE
[{enTpa ¢pupmeHHOTO TpaHCIOPTHOTO 0OCTY)uBaHus — ¢punrana OAO «PXK] ]y,
yi. mutpus Hlammrypuna, 33, HoBocubupck, 630004, Poccus

AHHOTaumsA. B ctatbe paccmaTtpuBaeTca npobriema BHeApPeHUs KOHTpennep-
HbIX rpy3onepeBo3ok B Poccunckon denepaumm C 3KONOMMYECKOW TOYKU 3pEHUs B
cBeTe pasBUTUS 3erieHON IorucTuku. Pellaetca BONPOC YNyuylEHUs 3KOSoruum
CTpaHbl, COXpaHEeHUs KnMmaTta 1 CoKpaLleHust BbIOpOCOB NapHUKOBbLIX ra3oB. B ctaTtbe
NPUBOASATCH CTaTUCTUYECKME AaHHble, CpaBHUBAOLLME NapaMeTpbl BO3OENCTBUA Ha
OKpyXatoLyo cpefly No BMAaMm TpaHcrnopTa. YTo KacaeTcs OCHOBHbIX MOKasaTeren
BblopocoB CO2, TO BbIN NPOBEAEH CPaBHUTENbHbLIN aHanNM3 Mexay Xene3Ho4opOoX-
HbIM 1 @aBTOMOOUSIbHBIM TPAHCMOPTOM.

KuroueBble cj10Ba: KoHmpetiiepHble nepego3ku, MyabmumMoOdibHble nepe-
B03KU, JHCENE3HOOOPONCHBIL MPAHCHOPM, 3€/leHAs T02UCMUKA, ABMOMOOUIbHBLLL
mpancnopm, napHukoswie 2azwl, skonocusi CO:.
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Anmerkung. Der Artikel behandelt das Problem der Einfuhrung des Huckepack-
Guterverkehrs in der Russischen Fdderation unter den Umweltgesichtspunkten im
Lichte der Entwicklung der grinen Logistik. Das Thema der Verbesserung der
Okologie des Landes, des Erhalts des Klimas und der Reduzierung der
Treibhausgasemissionen wird angesprochen. Der Artikel liefert statistische Daten zum
Vergleich von Umweltbelastungsparametern durch Verkehrstrager. Hinsichtlich der
Hauptindikatoren der CO2-Emissionen wurde eine Vergleichsanalyse zwischen
Schienen— und Stralenverkehr durchgefuhrt.

Schliisselworter: Huckepackverkehr, multimoda{er Verkehr, Schienenverkehr,
griine Logistik, Strafienverkehr, Treibhausgase, CO,-Okologie.

Die Frage der Einfilhrung des Huckepack-Giiterverkehrs fiir die
Russische Foderation 1st heute sehr aktuell, da der Schienenverkehr vor der
dringenden Aufgabe steht, die Wettbewerbsfahigkeit der Branche zu
steigern und ihren Anteil an der Prdsenz auf dem Markt der
Transportdienstleistungen zu erhohen. Der Prozess der Interaktion und
Integration verschiedener Verkehrstrager auf der Grundlage bestehender
technologischer Moglichkeiten in Verbindung mit der integrierten
Entwicklung des Schienenverkehrs wird die Effizienz der Dienstleistungen
fir die Lieferung von Giitern innerhalb des vom Benutzer der
Dienstleistungen geplanten Zeitrahmens erhohen ,,Haus-zu-Haus“-Prinzip.
Das globale Wirtschaftswachstum des letzten Jahrhunderts und die
zunehmende Integration von Volkswirtschaften und Gesellschaften als
unvermeidliches Phinomen der menschlichen Entwicklung haben zu grof3en
Giiterstromen rund um die Welt gefiihrt. Heute ist allgemein anerkannt, dass
das Tempo der globalen Integration aufgrund von Fortschritten in Bereichen
wie Technologie, Kommunikation, Wissenschaft, Industrie und Verkehr viel
schneller geworden ist, was wiederum als Beginn von Umweltproblemen im
Zusammenhang mit Produktion, Transport, Lagerung und Verbrauch von
Waren aller Art. Es sollte objektiv bewertet werden, dass diese
Auswirkungen nicht wechselseitig sind: Eine verschmutzte Umwelt wirkt
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sich negativ auf die wirtschaftliche Entwicklung sowohl einiger Gebiete als
auch der Welt insgesamt aus [11].

In den letzten 10 Jahren hat sich die Struktur des Giliterumsatzes und
des Transportvolumens nach Verkehrstrigern nicht wesentlich verdndert.
Mehr als 90 % des Giiterumsatzes entfallen auf den Pipeline- und
Schienentransport, die einen Wettbewerbsvorteil beim Transport von
Massengiitern mit geringem Einkommen iiber groBBe Entfernungen haben.
Zwei Drittel der russischen Giiter werden mit dem Kraftverkehr
transportiert. Andere Verkehrstrager — Seeverkehr, inneres Wasser und Luft
verschiedene Griinde sind mit den kleinen Anteilen vertreten (Abb.1).

3000

2544,9 24702

2000
1000
0

milliard.tnn.-km.

271,5

A

Eisenbahn Pipeline-Transport  StralRenverkehr Flusstransport Schiffstransport Lufttransport

M der Frachtumsatz

Abb. 1. Frachtumsatz nach Verkehrstragern in den Jahren 2020.

Wie es aus der Abb.2 hervorgeht, nehmen Schienenverkehr
(2 544,9 milliard.tnn-km.) und Pipelines (2 470,2 milliard.tnn-km.) den
hochsten Wert in der Frachtbeforderung. Den tiefsten Wert liegt ber dem
Luftverkehr (7,1 milliard.tnn-km.) Der Anteil des Schiffverkehrs an der
Frachtbeforderung ist gering (42,5 milliard.tnn-km). Straenverkehr mit
seinen 271, 5 milliard.tnn-km. verliert seine Attraktivitit ber der
Frachtbeforderung im Vergleich mit dem Schienenverkehr (um weniger
2 273.,4 milliard.tnn-km) [7].

Mit einer grundlegend neuen Losung zur Entwicklung von
Umweltaktivititen hat das Unternehmen Russischen Eisenbahnen im
Rahmen der Umweltstrategie fiir den Zeitraum bis 2020 und bis 2030 eine
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vielversprechende Huckepack-Logistik entwickelt und erfolgreich
umgesetzt. Es ist bekannt, dass das Wesen der Giiterbeforderung per
Huckepack in der Umsetzung der Idee der Beschleunigung der
Warenlieferung durch die fiir beide Seiten vorteilhafte Kombination der
Funktionen des StraBen- und Schienenverkehrs ohne den Einsatz
zusdtzlicher Vorginge zum Be- und Entladen von Waren liegt von einem
Auto, Erfiillung der Anforderungen der Bedingungen des kombinierten
Stralen- und Schienenverkehrs mit Zeitersparnis fir den Kunden [2, 4].

Das Interesse an der Problematik des Einsatzes von Huckepack-
Technologien ist mit der Moglichkeit verbunden, einen Teil des Giiterstroms
von der Stralle auf die Schiene zu verlagern. Unter dem Huckepackverkehr
versteht man kombinierten Eisenbahn und StraBBenverkehr von Anhédngern,
Sattelaufliegern, Anhangern (Anhénger fiir schwere unteilbare Giiter) oder
Wechselbehiltern auf einem Bahnsteig zur Zustellung. Dabei kommen
spezielle Bahnsteige zum Einsatz, auf denen Auflieger und Anhénger,
Wechselbehilter und sogar der gesamte Lastzug aufgebaut und gesichert
werden. Der Huckepackverkehr ist einer der vielversprechendsten griinen
Technologien, die es Eisenbahnunternehmen ermoglicht, ithren Kunden ein
hohes Serviceniveau zu bieten und gleichzeitig den Stralenverkehr von
einem Konkurrenten zu einem Partner zu machen [4, 1].

Die ZweckmiBigkeit der Entwicklung des Huckepackverkehrs fiir alle
Prozessbeteiligten liegt auf der Hand und ist in der (Abb. 2). anschaulich
dargestellt.

Wie es aus der Abb. 2 hervorgeht, haben alle an dem Huckepackverkehr
beteiligten Akteure ihre Vorteile wirtschaftlicher, o6kologischer und
logistischer Herkunft.

Eines der dringendsten Probleme der Menschheit ist in der heutigen
Zeit zundchst einmal der mogliche Klimawandel. Am wichtigsten fiir alle
Lander und Regionen ist die Notwendigkeit, die Lebensqualitat der
Bevolkerung insgesamt zu verbessern. Dabei werden die Probleme der
Bekampfung des globalen Klimawandels, des Naturschutzes, des
Umweltschutzes und des schonenden Umgangs mit natiirlichen Ressourcen
immer dringender. Und wenn wir eine Anderung des Pegels des Weltozeans
zulassen, werden Katastrophen, die jedes Unternehmen und jeden Staat
negativ beeinflussen konnen, unvermeidlich. Deshalb wird weltweit
zunehmend tber die Notwendigkeit diskutiert, Treibhausgasemissionen zu
reduzieren (Abb. 3) [10, 11].
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Abb. 2. Interessensegmente der Teilnehmer am Transportprozess

Die Angaben aus der Abb. 3 lassen uns sehen, dass die tdgliche
Emission von Millionen Tonnen Treibhausgasen (CO:) in die Atmosphire
festzustellen sind. Der Schienenverkehr macht nur etwa 1% der
Gesamtemissionen aus, wihrend der Strassen- und Pipelineverkehr 93,5 %
der Emissionen betragen [5, 9, 10].

Jeder Verkehrstrager wirkt auf die Umwelt ein. Das kann zu
verschiedenen Umweltproblemen fiihren. Eines der dringendsten Probleme
der Menschheit ist heute zunichst einmal der mogliche Klimawandel. Die
Probleme der Bekdmpfung des globalen Klimawandels, des Naturschutzes,
des Umweltschutzes und des schonenden Umgangs mit natiirlichen
Ressourcen werden immer dringender [11]. In Bezug auf Verkehrstrager
und Giiterbeforderung handelt es sich hier um die Reduzierung der
Emissionen. Es ist zweckmiBig, zwei Verkehrstriger — Schienen- und
StraBenverkehr — zu vergleichen, weil diese den grofiten Anteil an der
Gliterbeforderung einnehmen (Abb. 4).
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Abb. 3. CO2-Emissionen nach Verkehrstragern
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Wie es aus Abbildung 4 ersichtlich ist, hat der Huckepackverkehr im
Vergleich zum StraBBentransport aufgrund geringerer Emissionen eine
geringere Umweltbelastung. Laut Bericht liber ,,griine* Finanzierung der
Russischen Eisenbahn betragen die durchschnittlichen CO>-Emissionen
pro Tonnenkilometer 0,000145 tkm fiir einen Lkw und 0,000003 tkm fiir
eine Eisenbahnlokomotive. Die Reduktion der CO;-Emissionen durch die
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Nutzung des Schienenverkehrs fiir den Giiterverkehr (im Vergleich zum
StraBenverkehr) betragt 0,000142 tCO2 pro tkm [13].

Die Schaffung neuer Technologien fiir das Zusammenspiel von
Stralen— und Schienenverkehr in Russland durch die FEinfithrung des
Huckepackverkehrs und die Entwicklung der erforderlichen Infrastruktur
wird nicht nur die Logistikkosten senken, sondern auch die Zeit fiir das Be—
und Entladen an den Abfahrtsbahnhofen verkiirzen und Bestimmungsort,
was sowohl fiir Logistikunternehmen als auch fiir Ladungseigentiimer
interessant ist, sondern auch die Kohlendioxidemissionen erheblich
reduzieren.

Da die Bedrohung durch den Klimawandel durch steigende
Treibhausgasemissionen offensichtlicher wird, besteht eine
vielversprechende Richtung fiir die Entwicklung intermodaler Technologien
fir den Warenverkehr auf der Grundlage der Einfiihrung des
Huckepackverkehrs von Waren im Zusammenspiel von Schienen- und
Straflenverkehr, kann nicht nur fiir Zuverlassigkeit, Effizienz und Sicherheit
des Verkehrs sorgen, sondern auch die Umweltsituation im Land deutlich
verbessern.

Die Erfahrungen der Lander Europas und der USA bei der Umsetzung
fortschrittlicher Methoden des Huckepackverkehrs von Giitern verdienen
besondere Aufmerksamkeit und helfen, geeignete Schlussfolgerungen iiber
die bestehenden Moglichkeiten fiir die friihzeitige Einfithrung des
Huckepackverkehrs von Giitern in Russland unter Nutzung der vorhandenen
Infrastruktur zu ziehen von Containerterminals an Bahnhéfen und
angrenzenden Eisenbahnunternehmen [1, 4].

Griine Logistik wird heute oft nur noch mit Umweltschutz in
Verbindung gebracht. Man kann jedoch nicht umhin zu sagen, dass sie im
weitesten Sinne i1m Gegenteil auch eine soziale Ausrichtung hat.
Gleichzeitig ist es wichtig zu beachten, dass ,,griine® Logistik ein
vollwertiges System organisierter MalBlnahmen ist, das den Einsatz
innovativer und energiesparender Technologien beinhaltet, die die negativen
Auswirkungen auf die Umwelt minimieren und sich ausnahmslos positiv auf
die Gesundheit auswirken. das Wohlbefinden und den sozialen Komfort der
Biirger, verringert wirtschaftliche Risiken und die Verknappung natiirlicher
Ressourcen und stabilisiert auch die Wirtschaft der Regionen und des
Staates insgesamt [12].

Der Huckepackverkehr ist eine der vielversprechendsten griinen
Technologien, die es Eisenbahnunternehmen ermoglichen, ihren Kunden
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gleichzeitig ein hohes Mal3 an Service zu bieten den Straflentransport von
einem Konkurrenten zu einem Partner machen.
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AHHOTauus. B gaHHoOM cTaTbe aBTOp paccMaTpuBaeT NPUYMHbBI U BO3MOXHbIE
nocrneacTeus BO3HMKHOBEHUS OeUNTOB Ha cKriaje, a Takke npeanaraeT peLlleHus,
KOTOpble MOryT pelwnTb NPpobnembl peakLmm Ha pe3ko Bo3pacTaroLunin cnpoc.
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Reasons for deficiency in stock
D. M. Shishkina

Omsk State Transport University, 35 Karl-Marx Ave.,
Omsk, 692881, Russia

Abstract. In this article, the author examines the causes and possible
consequences of shortages in the warehouse, and also proposes solutions that can
solve the problem of responding to a sharply increasing demand.

Keywords: stock, shortage, demand, supply, liquidation, loss.

CxJazt — 3To MPOMEKYTOUHBIN 00BEKT MEXKAY MOCTABIIUKAMU U MOKY-
naTeys My, MPEHA3HAYEHHBIN /11 CHUXKEHHS CIPOCa C yYETOM IEepPEMEH-
HBIX BPEMEHM W 3aTpaTr, CTPEMSICh COKPATUTh Pa3pblB MEXKAY MPOU3BO/I-
CTBOM U MOTPEOJICHUEM TOBAPOB.

[InaHupoBaHUE U KOHTPOJIb MAaTEPUATIOB U MPOIYKTOB, KOTOPHIE MO/I-
JEPKUBAIOT MPOU3BOJICTBEHHBIE (PYHKIIMU U OOCTY>KMBAHUE KIIMEHTOB, OCY-
HIECTBIISIOTCS U KOOPAUHUPYIOTCS MOCPEICTBOM YMPABICHUS 3allacaMH.
CkpbiTasi NOTPEOHOCTH B ONTUMU3AIMY 3aTpaT U 0OCTY>KUBAHUSI KIMEHTOB
caenana 3anacel (yHIAaMEHTaJbHOM 00JIACTBIO JUISl YIY4YLIEHUH B KOMIa-
HUSX M3-32 BBICOKOTO YPOBEHS 3aTpar, KOTOPOr0 OHU MOTYT JOCTUTaTh B
OpraHHU3aLHH.

[Ipu ynpaBieHun 3anacaMy KCIOJIb3YIOTCS MAaTEMATHUYECKUE MOJIETH,
YUHUTHIBAIOIINE WM HE YUUTHIBAIOIIME BO3ZMOXKHBIN NePUIIUT TOBapHO-Ma-
TepuabHbIX IIeHHOCTeN (nanee — TMII) Ha ckiaze.

OCHOBHBIE MOJIENIN YIIPABIICHUS 3allaCaMM:

a) MOJIeJIb yIIpaBJIeHUs 3anacaMu ¢ GUKCUPOBAHHBIM pa3MEpPOM 3aKa3a;

0) MojieNb yIIpaBJIeHUs 3anacaMu ¢ PUKCUPOBAHHBIM HHTEPBAIOM Bpe-
MEHH MEXAY 3aKa3aMHu.
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Mogens ynpaBiieHHs 3anacaMu ¢ (PMKCUPOBAHHBIM Pa3MEPOM 3aKasa
MpEJNoJiaraeT MOBTOPHBIA 3aKa3 MPOJYKIUU MPU JTOCTUKEHHUMU 3aracaMmu
moporoBoro ypoBHs. [loporoBelii ypoBeHb 3amaca onpeaesieTcss TaKUuM 00-
pazom, uyTo0b! KoaudecTBOo TMII Ha ckiaze B MOMEHT MPHUXO0Jia HOBOM IM0-
CTaBKM CHM>KaJI0Ch C TEKYIIETro 3amaca 10 CTpaxoBoro. [Ioporossiil ypoBeHb
3amaca He YYUTHIBAE€T BO3MOYKHBIE CPBIBBI TIOCTABOK, B OTJIUYHUE OT CTPAXO-
Boro. [losryueHHas B CpOK MOCTaBKa JOJKHA MOBBIIIATH 3aMaChl 10 MAKCH-
MaJIbHO >KeJlaeMoro ypoBHA. beznedunuTHOCTh 3amaca oOecriedruBaeTCs
CTPaxOBbIM 3aI1acoM.

Kaxnasd w3 OCHOBHBIX MOJENEH YIPABJICHHS 3aracaMyd COACPKUT
OTpeJIeICHHBIN MOPSAI0K AeicTBU. Tak, B MoAeau ¢ GUKCUPOBAHHBIM pa3-
MEpOM 3aKa3a 3aKa3 MPOU3BOJIUTCA B MOMEHT JOCTHUKEHHUS MOPOTOBOIO
YPOBHSI 3amaca, BEJIMYMHA KOTOPOTO OMNPEAEISIETCS C YUETOM BPEMEHH H
BO3MOKHOM 3a/IepP>KKHM MOCTaBKU. B Mojenu ¢ puKkCcHpoBaHHBIM MHTEPBA-
JIOM BPEMEHHM MEXIY 3aKa3aMH pa3Mep 3aKa3a ONPEAENseTCS UCXOId U3
HaJIMYHBIX OOBEMOB 3amaca U O0XHJIAEMOI'o MOTPEOJICHUS 3a BpeMs II0-
cTaBkH [ 1].

OCHOBHBIE MOJENM YIPABJICHUS 3aMacaMyd MOKHO HCIIOJIb30BaTh B
YCJIOBHUSAX OTHOCUTEJIBHO CTAaOMJIBHOTO CIIpOCa, YTO HE 0C000 MPUMEHHUMO
Ha TMPaKTUKE, TaK KaK CIPOC YaCTO MMEET KoJjeOaHUsl CE30HHOTO WU 00-
1IEro XapakTepa.

OnHolt M3 JOMOJHUTEIBHBIX MOJEICH, YYUTHIBAIOIINX KOJeOaHUs
CIIpOCa, SBJISICTCS MOJEIb C YCTAHOBJIEHHOW MEPUOJAMYHOCTBIO 3aKas3a Jo
MIOCTOSIHHOTO YPOBHS. JlaHHasi MOJieNb TIpejiaraeT, 4To 1e(UIIUT HEeIOITy-
CTHUM U MPUMEHUMA JIMIIb B CUTyallluM, KOTJa U3IEP>KKHU Ha COJIepKaHUE 3a-
maca HIDKE H3JEPKEK Ha TOKPBITHE IMOSBUBIIETOCS JeduInMTa, Tak Kak
npernoiaraeT HakorieHue 6oJbioro konudectsa TMII.

[IpoTHBOIONOKHA AAHHOW MOJIEIM MOJIENIb «MHHUMYM-MAaKCHMYyM),
MpEeAnoaramIas, 4To 3aTpaThl Ha COAEPKAHWE 3aMacoB BBIIIE, YEM 3a-
TpaThl HA yCTpaHEHHE AePUIINTa, a 3HAUUT HEOOJIBIION YPOBEHB AehUIuTa
ONpaBJaH. 3armac MOMOJHIETCS TOJIbKO Koraa konndectBo TMI] Ha cknane
JOCTUTAeT MUHUMYMA, a 3aTEM ITPOU3BOIUTCS MTOMOJIHEHUE JO BO3MOKHOTO
MaKCHUMyMa.

Bce monenu mpeamnonararoT COKpaieHUe WM UCKIIIOUYEHUE U3AEPKEK,
BO3HUKAIOIIUX B pe3yJibTaTe MOsiBIeHHs jAedunuTa 3amacoB. st Toro,
YTOOBI MOHATH KaK yBA3BIBAIOTCA TEOPETUYECKU BO3MOKHbBIC TPUUUHBI JI€-
dbunMTa Ha CKJIaJIe ¥ MyTU €ro MPEAYNPEKICHHUS, CTOUT 03HAKOMUTHCS C
pUYUHAMM JIeUIIMTOB, BOSHUKAIOIMMH Ha TIPAKTHUKE.
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OCHOBHOM MTPUYUHOMN BO3MOKHOT'O BO3HUKHOBEHMS I€(hUITMTA 3aI1acOB
MOXET CTaTh PE3KOE MPEBBILICHUE CIIPOCa HaJ MPEIIOKEHUEM, KAK CIE-
CTBUE, ITOBJIEKIIIEE 32 COOOH MPOIaXKy U CTPAXOBBIX 3aM1ACOB, PACCUYMTAHHBIX
Ha OoJsiee JIMTENbHBIA CPOK. B cilydae MosiBIeHHs] aXKUOTaXXHOTO CIIpoca
rJlaBHas 3aj1aya 00eCTeunTh €ro MOJHOE WM YaCTUYHOE TTOKPBITHE, Mapaj-
JIeJIbHO BOCCTAHOBUB 3amachl Ha ckiane. Heobxoammo o0paTtuthes K poBe-
peHHbIM nocTaBirkaMm TMI, noructudeckne NENOYKU ¢ KOTOPHIMHU HaJla-
YKEHBl 1 UMEIOT YETKHE CPOKHU MOCTABOK. Eciu cuTyalus ¢ aXXuOTaKHbIM
CIIPOCOM XapaKTEpHA JJI PhIHKA B LEJIOM, 3a/laya KOMIIaHUU MPOAOJIKATh
paboTaTh B IITATHOM PEXUME U COXPAHATh 0O0BEMBI TOCTABOK.

OnHaKO aXXMOTaXHBIA CIOPOC HE €IMHCTBEHHAsI BO3MOXKHAsI MPUUYUHA
nosiBJIIeHUS Je(UIMTOB Ha ckiaje. CucrteMa miaHupoBaHUsI 0ObEMOB 3aKy-
MOK JIOJKHA OLIEHUBATh HEPABHOMEPHOCTH CIIPOCa, a TaKKe Halnuue aedu-
nuTa B npoienaiemM nepuoje. [Ipu Hanmunmn nepunnta BaxKHO HE MPOCTO
OLICHUTb €r0 HAJIM4UE U 00BEM, a UCCIIEIOBATh JIEITEIIbHOCTh KOMIIAHUU U
CUTYAaIMIO HA PBIHKE B MPOIIEIIIEM MEPHUOJIE: ObLI I CIPOC MOBBIIIECH MO-
BCEMECTHO, TPOBOIMIIA JTU KOMIAHUS aKIIUK, KOTOPHIE MOTJIH MOBJICYb YBE-
audeHrne o0beMOB MPOJIaXx, ObUIH JIU KPYIHBbIE COOM MOCTABOK U T. 1. B03-
HUKAET MOHATHE «IOTEPSHHBIN CIPOC», T. €. HEAOMOIyUeHHas MPUObLIb B
pe3yJbTaTe HEMOJIHOTO MOKPBHITHS MOTPEOHOCTEW MmoTpeduTeneil B ciel-
cTBUE HaMuus Aepunura. McciaenoBaB BCEBO3MOKHBIE PUUUHBI, KOTOPHIE
MOTJIY MPUBECTH K MOSBJICHUIO Je(PUIINTa, KOMIIAHUSI CMOYKET OLICHUTH pe-
JIbHBIA CIIPOC HA TOBAP U CKOPPEKTUPOBATH OOBEMBI 3aKYIIOK, IEPECMOT-
peTh 00BEMBI CTPAXOBBIX 3aI1aCOB | T. 1. [2].

OpHuM U3 MapaMeTpoB, JAIOIIUM KOJTUYECTBEHHYIO OLIEHKY AeULINTY,
WIN «IOTEPSHHOMY CIIPOCY» SBIISIETCS «coBeplIeHHbI 3aka3» (POF —
Perfect Order Fulfilment). [log «coBepiieHHBIM 3aka3oM» MOHUMAETCS
CBOCBPEMEHHOCTh IPABUJIIBHO YKOMIUIEKTOBAHHOTO 3aKa3a HaJJIEXkKaIlero
KayecTBa. 10 €CTh HEOMOCTABKA, HEBBIMOJIHEHUE «COBEPIICHHOTO 3aKa3a)
OyJleT CIy>XUTh CUTHAJIOM O TOM, YTO KOMMAaHUS HE CIIOCOOHA MOJHOCTHIO
obecneunTh CyiiecTByomuil crnpoc. CTOUT OTMETUTh, YTO MPUMEHEHUE
JIAHHOM OLICHOYHOM T€XHOJOIHMM BO3MOKHO TOJILKO B cucteme B2B [3].

Hammuwne omgHoro mocrasmuka, ooecneuusaroniero ooiee 80 % mocra-
BOK, MOKET CTaTh MPUYMHON BO3HUKHOBEHUS Achuinta. COOM MOCTABOK,
HEBBINOJHEHUE MOCTABOK B CPOK, KpaX KOMITAHUU U IPYTUE TPUUUHBI — BCE
3TO HANPSAMYIO BIUSAET HA CBOEBPEMEHHOCTH IocTtaBku TMI Ha Ham ckian,
a Kak CJIEICTBME Ha Hally CIIOCOOHOCTh 00ECIEeYUTh BOZHUKAIOIIUN CIIPOC

[4].
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Jedurut ToBapoB Ha cKiaje He Bceraa abcontoTHoe 3710. K npumepy,
KpYITHbIE KOMITAHUH, IPOAAIOIIUE CKOPOTIOPTALLYIOCS MPOAYKIIHIO, 3aKJIa/Ibl-
BaIOT Ie(PULIUT B MOJEIH YIIPABIICHUS 3aracaMu. BkycBuIL 3akiaapiBaer 6 %
nepUuIMTa KaKk HOpMY, TaK Kak pedb UAET O CKOPOMOPTSIIECHCS MPOTyKIIUH
(MOJIOUHBIE MTPOJYKTHI) C BHICOKOM CE0ECTOUMOCTHIO (KaYECTBEHHOE CHIPBE).
Cpoku TOAHOCTH IPOIYKITUHU HE OoJiee Heeu, a ooecrieunth cobIT 100 % He
MOJTy4YaeTCsl, YTO MPUBOAUT K TioTepsim 110 30 % ot 00bemMoB npojax [S].

B 3aBUCHMOCTH OT CPOUHOCTHU AE(UIIUT MOXKHO PA3ACIUTh Ha KPATKO-
CPOYHBIN, CPETHECPOUYHBIN U JIOJITOCPOYHBIM.

Kparkocpounslii 1epuuut nepruogoM He 0ojiee OJHOTO Mecsa yalie
BCET0 BO3BHUKAET B CIIEJICTBUE COOEB MOCTABOK.

Cpennecpounbiii gepunut (oT 1 10 6 Mec.) KaK MpaBUIO, BOZHUKAET
KaK peakiysi Ha Ce30HHOCTh cripoca. K nmpumMepy, npou3BoauTENM MIUH 3a-
rOTaBJIMBAIOT MPOIYKIIUIO K Oy IylIEMy CE30HY, CO3/Ial0T 3amachl y ceOst Ha
CKJIaJIaXx U Ha CKJIaJaX KOMMEpUeCKUX mocpeaHukoB. Ho mpu HacTymieHuu
CE30Ha ATOr0 CTAHOBUTCS HEIOCTATOYHO, MPOU3BOJUTEIIO MPUXOIUTCS
MPOU3BOIUTH JIOMOJTHUTEIBHBIE 00BEMBI, @ THOT/IA U IEpeHaCTpanuBaTh Mpo-
U3BOJICTBEHHBIE MOIITHOCTH, TaK KaK YK€ HayajaoCh MPOU3BOCTBO MPOIYK-
MU Ha CJIEeAYIOIMM ce30H. B pe3ynbrare Bo3HUKAET NeDUIIMT Ha CKIaaax
10 BCEHM LIETH MOCTABOK, a KaK CJIEACTBUE — yMYIEHHAs MpUObUIb OT He-
CBOEBPEMEHHOIO YJIOBJIETBOPEHUS CIIPOCA.

JlonrocpouHslit 1ehUINT, KaK MPaBUIIO, BOZHUKAET B cepe cObITa BbI-
COKOTEXHOJIOTUYHOW NPOAyKUMHU. Takass MpOoyKUHs MUMEET JIATEIIbHBIN
MPOU3BOJICTBEHHBIN LIUKJI, TPEAIIONAracT MPUMEHEHUE MEPEIOBBIX TEXHO-
JIOTUH, a 3HAYUT HAJIMYKE Y MPENPHUATUS COOTBETCTBYIOIIET0 000py10Ba-
HUs. 3a4acTyl0 KOMIAHUAM TpeOyeTcs OT MOJyroia U 0oJibliie il yI0BIIe-
TBOPEHMS TOBBIIEHHOI'O CIIPOCA HAa JTAHHYIO MPOLYKIIHIO.

Nnenatudukanus aeduidra momMoraeT MpeanpusATUIO Haubosiee 3¢-
(EKTUBHO HAJIAJIUTh CUCTEMY YNPABJIEHUS 3allacaMu HE TOJIBKO B KPaTKO-
CPOUYHOM, HO U B IOJATOCPOYHOM nepcnekTrBe. MHbOopMalmoHHbIe TEXHOIO-
TUU UTPAIOT HEMAJYIO pOJib B OpraHu3aluu Haubosee yJ00HO! aBTOMaTH-
3UPOBAHHOW CHCTEMBI YIIPABICHUS CKJIAJ0M B LIEJIOM.

VYnpasnenue 1e@uuuToM Ha CKJ1ajie MOXKET BKIIIOUATh B CE€0s1 HE TOJIHKO
€ro JIMKBUJAIMIO U BBHICTPAUBAHUE CHUCTEMbI YIIPABICHUS 3allacoB Ha OC-
HOBE €ro n30eranus. YIpapiaeHue 1e(pUIIMTOM MOKET BKJIIOUATh B c€0s €ro
[[€JICHANPABJICHHOE TUIAHUPOBAHKE, UJIM YCTAHOBIIEHUE JIOMMYCTUMOTO 3Ha-
YeHUsl, B Clly4ae €CJIM 3aTpaThl Ha MOKPHITHE ASPUIIUTOB MEHbBIIE CKIal-
CKHX 3aTpaT WJIN BO3MOKHBIX MOTEPb.
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N PerynsipHoCT! BO3AYLUHbIX MapLIpPyTOB B OTAaNeHHble HacerneHHble NMyHKTbl. Pac-
CMOTPEHO BNMSIHAE SKOHOMUYECKUX U reorpadmyeckmx ocobeHHOCTEN TakuxX pervo-
HOB Ha CTOMMOCTb aBuMabuneToB. MpeanoxeHbl TEXHUYECKNE peLLeHns, cnocobCTBy-
toLLME NOBbILLEHWNIO AOCTYNHOCTM aBUALIMOHHBIX NEPEBO30K AN XKUTeNen oTAaneHHbIX
HaceneHHbIX MyHKTOB.
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The transfer of air transport to renewable energy sources
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Abstract. The article is devoted to the analysis of the prospects for increasing
the number and regularity of air routes to remote settlements. The influence of
economic and geographical features of such regions on the cost of air tickets is
considered. Technical solutions are proposed to increase the availability of air
transportation for residents of remote settlements.

Keywords: renewable energy sources, electric motors, hybrid engines,
unmanned aircraft, regional transportation.

BBenenue. Kak u3BecTtHO, OoJbliias 4acTh TeppuTopuu Poccuiickoi
denepaniii OTIWYAETCS HEBBICOKOM TJIOTHOCTHIO HaceneHus. B Cubup-
CKOM, JlampHEeBOCTOYHOM (peiepabHbIX OKpYTax U 3a Y pajioM, KOTOpHIE 3a-
HUMaroT 66 % Tteppuropun Poccum, npoxuBaeT Bcero 18 % HaceneHus
cTpanbl. [Ipy 3TOM pa3BeTBIEHHOCTH CETHU JKEJIE3HBIX U aBTOMOOMIBHBIX J10-
POT 3HaYUTEIHHO HUXKE, UeM B OOJIBIITMHCTBE Pa3BUTHIX cTpaH Mupa. [1o un-
dbopmaruu Munuctepcrsa Tpancnopta PD, 6osee 30 % HaceneHHbBIX TyHK-
TOB, B KOTOPBIX MPOKUBAET & % HACENEHUs, HE UMEIOT KPYIJIIOTOAUYHON
CBSI3U C IOPOKHOM CETHIO cTpaHbl. Kak mpaBuio, B TpyJHOAOCTYHBIX, Ma-
JIOHACEJIEHHBIX W OTHAJEHHBIX HACEJECHHBIX IYHKTaX y AaBHUALIMOHHOTO
TPAHCIIOPTa MOYTHU HET adbTepHATUB. OOBIYHO MPUHSITO CYUTATH, UTO Xa-
pakTepHble AJist O0Jblle yacTu TeppuTopun Poccrun 0omblive paccTosTHUS
U TUIOXO pa3BUTAas JOPOKHO-TPAHCIIOPTHASI MHDPACTPYKTypa OnaronpusT-
CTBYIOT Pa3BUTHIO BO3AYIIHOrO TpaHcmopTa. OgHako, HA MPaKTUKE, 3TH
HKOHOMHYECKHE U reorpapuyeckue 0COOEHHOCTH OTPUIIATENHHO BIUSIOT HA
JOCTYITHOCTb aBUAIIMOHHOTO TpaHcnopTa. M o/iHa U3 TJIaBHBIX TPUYUH — 3TO
3aTpaThl HAa aBUAIMOHHOE TOIUIMBO, KOTOPOE 3aHMMAET 3HAYUTEIIbHYIO
JTOJTIO SKCIUTYaTallMOHHBIX 3aTpaT B aBuanui [1].

TonnuBHas npoOjeMa B OTJAJICHHBIX HACEJIEHHBIX IMYHKTAaX MOXKET
OBITh 3HAUUTENHLHO 00JIEE OCTPOIL, YEM B I'YCTOHACEIEHHBIX, IKOHOMUYECKU
Pa3BUTHIX CyOBbeKTax cTpaHbl. M3-3a 00JbIION OTIAJIEHHOCTH a3pOJAPOMOB
IpyT OT Japyra u ot HedTenepepadaThIBAIOLIMX 3aBOJIOB I[€HA aBUAIMOH-
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HOT'O TOIUIMBA B OTHAJICHHBIX HACEJIICHHBIX ITyHKTAaX MOXET 3HAYUTEJIbHO
MPEBBIIATh LIEHBI aBUATOIJIMBA B a’3pOIOPTAaX KPYHHBIX ropojoB. Yacto
aBUATOIUIMBO JOCTABJISCTCS B adPONOPTHI OTAAJICHHBIX pailoHOB CHOUpHU H
HaneHero BocTtoka B paMkax I0pOroro «CEBEPHOIO 3aB03a» WUJIU JIOCTABJIS-
€TCS aBUATPAHCIIOPTOM.

B cBs13u ¢ 3TUM B HacTOsIIIEE BpeMs HYKHO PEIIUTh MTPOOIeMy Macco-
BOW JJOCTYIMHOCTH aBUAIlMOHHOTO TpaHcnopTa. B 3ToM 3anHTEpeCcOBaHbI KaK
MacCaXXuphl, TAK U PErMOHAJIbHBIC BIAcTU. B Halleil cTpaHe JOCTYITHOCTh
aBHAIMOHHBIX MTEPEBO30K B IEPBYIO OUEPEIb 3aBUCUT OT COIIUATIBHO-3KOHO-
MHUYECKHX (pakTOpoB. B cBs3u ¢ Oosbinoi guddepeHnyanuei 10X010B
HAIlIMX TPaX¥XJaH U HU3KOTO YPOBHS JOXOJI0B MHOTHX JOMOXO3SIMCTB YCIIYTH
aBHAIMOHHOTO TPaHCIOPTa JOCTYIHBI JIMIIThL HEOOJIBIIION YacTH HACEICHUS
[2].

Takxe CTOUT OTMETUTh, YTO JIaHHAs MpoOJieMa aKTyallbHa HE TOJIBKO
JJT TPAHCIIOPTHOM OTpaciu. Pocculickasi aBualimOHHas MPOMBIIIJICHHOCTh
CUJIBHO HYXJA€TCS B HOBBIX PBIHOYHBIX HUIIIAX, KOTOPbhIE TOMOTYT Haja-
JIUTh MAaCCOBBIH BBIITYCK HAYKOEMKOU MPOyKIINHU, CHOCOOCTBOBAB BMECTE C
TE€M PEIICHUI0 HACYUIHBIX COIMAIbHO-3KOHOMUYECKUX MPOoOJieM B Halllei
CTpaHe.

B cBsi3U ¢ U3JI0)KEHHBIM, JIJIsSI YCIECIIHOTO Pa3BUTHS aBUATPAHCIIOPTA B
YCJIOBUSX HU3KOM IIJIOTHOCTH HACEJICHHS M TOBBIIICHUS TOCTYITHOCTH aBUa-
MEPEeBO30K IS KUTEJIEH OTHAJICHHBIX HACEJICHHBIX MYHKTOB, MO HAIIEMY
MHEHHIO, TpeOYIOTCSl B IEPBYIO OY€pPE/Ib HOBbIE TEXHUUECKHE PEIICHHS — B
JaCTHOCTH, TI€PEBOJI IpakJaHCKOW aBHUAIIMK Ha BO30OHOBJISIEMbIE HMCTOY-
HUKHU YHEPTUH U BHEAPEHUE OCCIMIIOTHBIX CUCTEM yIIPaBICHHS CaMOJIETOM.
Tak, 1Mo oleHKaM CIeNHaTUCTOB (Ha mpuMepe anekTpocamosieToB eFlyer
800, eBeaver u Eviation Alice), skcrimyaTalluOHHBIE PacX0/Ibl CAMOJIETOB Ha
AJIEKTPOJIBUTATEIIE 3a OJWH Yac MoJieTa CoCTaBisIioT oT 2,6 1o 20 % ot pac-
XOJIOB CAMOJIETOB C TPAJAUIIMOHHBIMY JIBUTATEJISIMU HA aBUATOIUIUBE [3, 4].

B nHacrosiiee BpeMsi pOCCUUCKHE HAYYHO-HUCCIEN0BATEIIbCKUE UHCTH-
TYThl U aBUANPOU3BOJUTENIN pabOTAIOT Ha/ 3TOM 3afgaueil. Hike paccMoT-
PUM POCCUHUCKHE NEPCIIEKTUBHBIE pa3paOOTKX B TOM HaIPaBJICHUHU.

OcHoBHas yacTb. Ha ocHOBanuu pemenusi BoeHHO-TIPOMBIIIIIEHHON
komuccuu ot 17 nrons 2018 r. B Poccuu B Hacrosiiee BpeMs pealin3yercst
KOHIEMIMUSA, MPEANOJIAraromas MUPOKOEe BHEAPEHUE B aBHALIMOHHYIO OT-
paciib CHUCTEM JJIEKTPOJABMIKECHUA. Beaylyro U KOOPAMHUPYIOUIYIO POJIb
3nech urpaet ®I'bY «HULL «MuctutyT mmenn H.E. XKykoBckoroy, 00beau-
HAIOIIUN BCE BEAYIIME HAYYHO-UCCIIEA0BATEIILCKUE IIEHTPhl aBUALIMOHHOM
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npombinieHHocTd — HATU, LIUAM, 'ocHUMAC, CuoHUA. 1151 koopau-
Haluu padoT chopMUpoBaHa HAYUYHO-TEXHUUECKas miatdopma «DJIeKTpu-
yeckuit JIA» (JIA — nerarenbHblil anmapat). Kaxipiii 13 ”HCTUTYTOB pado-
TaeT B paMKax CBOMX OCHOBHBIX KomrmeteHuuil [S]. [IAI'M oTBevaer 3a HO-
BbI€ KOMIIOHOBOYHBIE PEIICHHS, BO3MOKHOCTH MO YIYUYIICHUIO a3pOArHA-
muueckux kadecTB, [ocHUMAC — 3a snektpudukaiinio 60pToBoro ooopy-
JIOBaHUA U CUCTEeMBI ynpaBieHus. Ocoboe MecTo B 3TUX padoTax MpUHAI-
nexuT [IUAM — oH oTBedaeT 3a pa3paboTKy TEXHOJOTHI B YACTH CHUIIOBBIX
YCTaHOBOK.

B paMmkax Hay4YHO-HCCIEIOBATEIbCKOM  pabOThl  «DNEKTPOIET
CVY-2020», ocymiecTBisiemMo mo 3akazy MuHnpomtopra, B CuOUpPCKOM
Hay4YHO-UCCIEA0BATEIBbCKOM HHCTUTYTE aBuanuu uM. C. A. Haruislruaa co-
3/7aHa JieTarolas sabopaTropus Ha 6a3ze camosera Sk-40, npeaHasHaueHHAs
JUISl UICTIBITAHUS DKCTIEPUMEHTAIbHOW THOPUAHOM CUIIOBOM YCTaHOBKH. JleT-
HBIE UCIIBITAHUS 3TOTO 00pa3lia MIAaHUPYIOT 3aBepiiuTh B 2022 . [6].

Poccuiickue yueHble pa3padoTaiyu IpOTOTHUI JIEKTPUUECKOTO aBHAIlHU-
OHHOTO JIBUTaTelsi MOITHOCTHIO 60 KBT. J[111 mpoBeieHus JIETHBIX UCTBITA-
HUW CWJIOBOW arperaTr yCTaHOBWJIY HA IBYXMECTHBIM OTE€YECTBEHHBIN CaMO-
aet «Curma-4» [7].

VYpansckuii 3aBoj rpaxkaanckor apuanuu (Y3I'A) pabotaeT Haj Jier-
kuM camoseToM JIMC-901 «balikam» ¢ 3JIeKTpUUECKUM JBUTATEIEM, KOTO-
phIH TUTAaHUPYIOT co311aTh K 2025 1., a k 2040 1. — ero 6eCIUI0THYI0 BEPCUIO
[8, 9].

Pa3paboTku nBuraresieil Ha BO30OHOBIISIEMbIX UCTOYHUKAX YHEPTUU U
CUCTEM OECMUIIOTHOTO YNPABJICHUS CAMOJIETOM YCIIEIIHO BEIyTCS U B APY-
I'MX CTpaHax, B YaCTHOCTH, aBUaripousBoautesiMu bounr u Ditpoac [10-13],
HO BBHUJY Kypca Ha UIMIIOPTO3aMEIIECHHE, B 3TOM CTaThe MbI KACAThCA HX HE
oyzieM.

BaxXHOCTh pa3BUTHUSI TPAHCIOPTHOIO COOOIIEHUS JJIsI SKOHOMUKHU
CTpaHbl IaBHO HU y KOTO HE BBI3bIBAET COMHEHUA. TyT B KaueCTBE MpUMEpPa
MOHO BCLIOMHUTbH MpPOrpaMMy co3JaHus GeaepaibHON CUCTEMbI CKOPOCT-
HbIx aproMaructpaneu npu 1. 1. Dizenxayspe B CIIA, koTopas 1o oneH-
KaM SKOHOMUCTOB OKazalia caMo€ OOJIbIIIOE BIUSHUE HA YKOHOMHUKY HTOM
ctpansbl 3a ocaeanue 100 ner. MTuBecTuium B TpaHCMOPTHYIO HH(MPACTPYK-
Typy BCerja cnocoOCTBYIOT SKOHOMUYECKOMY POCTY M BHOCSIT CBOU BKJIa]]
B DKOHOMMYECKOE PAa3BUTHUSI PETUOHOB U HACEJICHHBIX MyHKTOB. Takue uH-
BECTUIIMH CTIOCOOCTBYIOT CHUKEHHUIO TPAHCIIOPTHOM COCTaBIISAIONIEH B KO-
HEYHOM LIEHE TOBApa, NEPEMEIIAEMOT0 MEXY LIEHTPAIbHBIMU U OTAAJICH-
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HBIMU HACEJIEHHBIMU MYHKTAMH, CHIOCOOCTBYIOT CHUYKEHHIO YPOBHS YKOHO-
MUYECKUX JTUCTPOIOPIUN MEXITYy CYyOBEeKTaMH TOCYJapCTBa, MOBBIIIAIOT
KOHKYPEHTOCITIOCOOHOCTh B OTHOIIICHWH JIOCTYIa K HOBBIM PBIHKaM, CITO-
COOCTBYIOT MUTpalu paboyeld CHIIbl, CHIKEHHUIO CTOMMOCTH JIOTUCTHYE-
CKuX ycuyr [14].

Peanuszanusa mocrasieHHbix IIpesnaenrom Poccuiickont Depepanuu
B. B. [Iytunbim Ha nepuoj 10 2024 r. HaIMOHAJIBHBIX 3a7a4 U IMPOEKTOB
(rmaBHas 11€JIb — MOBBIIICHUE YPOBHS )KM3HU HACEJICHUS U Pa3BUTHE SKOHO-
MUKH) B paiioHax JlambHero Bocroka u Kpaitnero CeBepa B mepByro oue-
pellb 3aBUCHUT OT NOKA3aTeJNEeNd TPAHCIOPTHOU TIOCTYTHOCTH [ 15].

B pe3ynbrarte ynydlieHus 3TUX MOKA3aTEIed MOXKHO OKUJATh MOBbI-
IIEHUS MOOMJILHOCTU HACEJICHUS JIa’Ke€ MIPU HBIHEIITHEM YPOBHE JJOXOJIOB U
DKOHOMHUYECKOW aKTUBHOCTH. B HOJNTOCpPOYHON MEPCHNEKTUBE YJIYULIICHUE
YIOOMSIHYTBIX BBIII€ MOKa3aTeJIel MOBIUSAIOT HA CIEAYIOIME OJIaronpusiT-
HbIC U3MCHEHHS:

1. IIpuTok HaceneHUs B MaJOHACEICHHbIC PErMOHbI. Takoe pa3BUTHE
COOBITHI XOPOIIO CKaXXETCS HA YCTPAHEHUU JMCOAaHCOB COIUAIBHO-IKO-
HOMHUYECKOTO pa3BUTHs cCyObekTOB Pocculickoit @eaepanuu.

2. IloBblllIeHUE YPOBHS JOXO/JA0B HACEJIIECHUS U €r0 YdKOHOMUYECKOM aK-
TUBHOCTH.

BouiBoabl. Ha ocHOBaHMHU W37T0KEHHBIX BBIIIE MPUMEPOB, Mbl BUJINM,
YTO TOTOBBIE OIBITHBIC 00Pa3IIbl JIEKTPUIECKUX U THOPUIHBIX CAMOJIETOB,
a TaK)Ke OCCIUIIOTHBIX CAMOJIETOB YK€ CYIIIECTBYIOT. A HaM OCTaeTcCs Hajle-
AThCA Ha CKOpEMIIee 3aBEPIICHUE X JIETHBIX UCIBITAHUN U 3aIYyCK B KOM-
MEPUYECKYIO KCIUTYaTalluI0, YTO JIACT OKUAAEMBIA TOTYOK K Pa3BUTHIO KO-
HOMMKH OTJAJICHHBIX HACEJICHHBIX ITYHKTOB.

O0600MmMB M3I0KEHHOE, OTMETHUM TJIABHBIE MPEUMYIIECTBA, KOTOPHIE
HaM JacT MepeXoJ K IJCKTPOABUTaTeIbHOM, THOPUIHON M OeCHUIOTHOM
FPaXJaHCKOW aBUAIIMH B OTJAJICHHBIX HACEJICHHBIX MyHKTAaX.

CHuxeHMe TPaHCIIOPTHBIX PAcXOJI0B B KOHEUHOM IIeHEe ToBapa (J0JIs
TpaHCIIOPTHOM cocTapistoniel qocturaet 50 % u 0oJiee, YTO ropas3ao BhIIIE
CpPEIHHUX I10 CTpaHe MoKa3aTesen).

1. CHU>KEHUM YPOBHS 5KOHOMHUYECKUX JUCIPOTIOPIIUN MEXTY CyOBheK-
Tamu POD.

2. IloBbIlIeHNE KOHKYPEHTOCIIOCOOHOCTH B YAacTH JOCTYIMA K HOBBIM
PBIHKaM.

3. Murpanus paboueil CHIHI.

4. CokpallleHUE JOTUCTUYECKUX U3JICPIKEK.
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5. CokpalieHue pacxoj0B Ha TOIUIMBO, MIEPCOHAN, OOCTy>KMBAaHUE, a
CJIEJIOBATENbHO — CHI)KEHUE ce0eCTOMMOCTH MOJIeTa U CHUXKEHHUE CTOMMO-
CTH aBUAOUJIETOB.

6. PazpaboTka HOBBIX MapuIPyTOB U BOCCTAHOBJIEHUE 3aKPHITHIX MapIlI-
PYTOB, KOTOpBIE HE ObUTH NMPUOBUIHHBIMH.

7. Pa3BuTHE MacCOBBIX BUJOB TypU3Ma.

8. YBenuueHue J0X00B U YPOBHS )KU3HU HACEIICHUS.

9. Ycrpanenue aucbananca COIMAIbHOTO M SKOHOMHYECKOTO pa3BU-
TUSI CyOBekTOB PD.

10. [ToBsinieHne ypoBHSI 0€30MaCHOCTHU MOJIETOB U3-3a OTCYTCTBHUS Ye-
JIOBEUECKOro (pakTopa, KOTOPHIN, KaK U3BECTHO, SIBJISICTCS OCHOBHOM IMpH-
YUHOW aBUAIMOHHBIX KaTacTpod.
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