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MATEMATHYECKASA MOJAEJIb 3AJAYU JIOTUCTUKHU
C HEPEMEHHBIM TAPU®OM

Azanoea E.I., Ilonosa T.M.

Jlocucmuka kax Hayka u kaxk cghepa npakmuueckux 3HaHuil Gbl3ol-
saem 6 nociednee gpeMsi 6ce boee 603pacmarouull UHmepec, Mmax Kax
ee 0esAmenbHOCmb MHO202panna. Jlocucmuka exaoyaem ynpasienue
MPAHCROPIMOM, CKAAOCKUM XO3SAUCMEOM, 3aNdAcamu, Kaopamu, oped-
HU3AYUIO UHDOPMAYUOHHBIX CUCTIEM, KOMMEPUECKYI0 0esmenbHOCHb
u MHo2oe dpyeoe. [lpu smom Habodaemcsa HOBU3HA NOOX00A 8 102U~
CMuKe — OPeAHUYHASL 3AUMOCES3b, UHINE2PAYUsL GbILUENEPEYUCTEHHBIX
obnacmeti 6 edunoe ynpagienue MamepuaibHoimu nomoxamu. Tpamnc-
NOPMHASL TOSUCMUKA OMHOCUMCSL K OCHOBHBIM PA30e1am J10SUCTIUKU
osudicenust pecypcos. Tpancnopmuas 102Ucmuxa no3eosiem Ha Hayy-
HOU OCHOBE peulamv MHONICECBO PA3HO0OPAZHBIX 3A0ay PA3TUYHOU
CLOACHOCIU U MACUMADO8.

B cmamve paccmampusaemes mamemamuyeckas MoOenb 102UCHU-
yeckou 3a0ayu ¢ nepemenHviMu mapughamu nepesosox. Ilpusedenvi
YUCTEHHbLE PeleHlUs] MameMamuyeckol MO0 CUMMEMPUYHBIM Al
20pUMMOM, HA OCHOBe YCpeOHeHUs nepemennvlx mapugos. Paccmo-
MpeHbl CNOCOOBL CHUNCEHUSL 3AMPAm HA NePeso3KU.

Aemomamuzayusi UHPOPMAYUOHHBIX NOTNOKOB, CONPOBOANCOAIOUUX
2py308ble NOMOKU, 3MO 00UH U3 HAuboIee CyUWecmEeHHbIX mexHuue-
CKUX KOMNOHEeHMO8 no2ucmuru. Mcnonvzosanue Memooos 102UucmuKu
OMKPBIBAE HOBbIE PE3EPBbL CO30AHUSL KOHKYPEHIMHO20 NPeUMyuecmed
MOU uiu UHOU YUPMbL HA OCHOBE MAKCUMATLHO20 YOOBIEMEOPEHUsL
3anpoco8 KIUeHmos.

Ienv — naxooicoenue MUHUMATLHO20 NYMU MEMOOOM CUMMEMPU-
HO20 aneopumma, ucciedo8amsv 3pQekmusHoCmb pacnoLoNCeHus
cKaaoa.
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Memoo unu memooonozus nposedeHus padomosl: 6 cmamove uUc-
NONb308ANUCH MEMOObL PEUEHUsT MPAHCNOPMHOU 3A0aUl, 91eMeHmbl
meopuu 2paghos, snemMeHmbl Mmeopun HeUemKuUx MHONCECMS.

Pesynvmamot: npogedeno ucciedosanue Ha 3¢hhekmusnocms pac-
NOJ0JICeHUsl CKAAOA, MEMOOOM CUMMEMPUYHO20 ANICOPUMMA ObLIL HAll-
0eH MUHUMATIbHBIL NYMb, OYEHEeHd CIMOUMOCb 6600UMbBIX Mep.

Oobnacmb npumenenus pe3yibmMamos: noIyYeHHble Pe3yibmanmbl
4enecoodpazno NPUMEHsMs NPU YNPagIeHuu mpaHcnOPMHbIMU nepe-
803KAMU, YRPABLEHUU HOMOKAMU PECYPCO8 (CKAAObL).

Kniouesvie cnosa: mpancnopmuas 102UCMUKA, 10SUCMUKA,
MPAHCnoOpmuas 3a0a4a; 2pagh, 636eueHHblil epagp, CUMMEmpUdHbLiL
aneopumm,; Kpamuauuiuil nyms, Mapupym, Heuemxue MHOJNCECmEa

MATHEMATICAL MODEL OF A LOGISTICS PROBLEM
WITH A VARIABLE RATE

Agapova E.G., Popova T.M.

Logistics as a science and as an area of practical knowledge has
recently aroused increasing interest, since its activities are multifac-
eted. Logistics includes the management of transport, warehousing,
inventory, human resources, the organization of information systems,
commercial activities and much more. At the same time, there is a nov-
elty of the approach in logistics - the organic interconnection, the inte-
gration of the above areas into a single management of material flows.
Transport logistics refers to the main sections of the logistics of the
movement of resources. Transport logistics allows you to solve many
different problems of varying complexity and scale on a scientific basis.

The article deals with a mathematical model of a logistics problem
with variable transportation tariffs. Numerical solutions of the math-
ematical model by a symmetric algorithm, based on the averaging of
variable tariffs, are given. The ways of transportation cost reduction
are considered.
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Automation of information flows accompanying cargo flows is one
of the most essential technical components of logistics. The use of meth-
ods of logistics opens up new reserves for creation of competitive ad-
vantage of this or that firm on the basis of maximum satisfaction of
clients’ demands.

Purpose. Finding the minimum path by the symmetric algorithm
method; investigate the efficiency of the warehouse location.

Methodology in article use methods of solving the transportation
problem, elements of graph theory, elements of the theory of fuzzy sets.

Results. A study was conducted on the efficiency of the location of
the warehouse, the method of symmetric algorithm was found the min-
imum path, estimated the cost of the input measures.

Practical implications it is expedient to apply the received results in
transportation management, resource flow management (warehouses).

Keywords: transport logistics, logistics, transport problem; graph;
weighted graph, symmetric algorithm, shortest path, route, fuzzy sets

Jloructuka — npouecc MIaHMPOBaHMUs, BBITIOIHEHUS 1 KOHTPOJIS 3¢)-
(hEeKTHBHOTO C TOUKHU 3PEHUS CHUKCHUS 3aTpar [IOTOKA ChIPbs, MaTepH-
aJI0B, HE3aBEPLIEHHOIO IIPOU3BOJICTBA, TOTOBOM MIPOIYKIIUHU, CEPBHCA
U CBS3aHHOH MH(OPMALMU OT TOUYKH 3aPOXKACHUSI 10 TOUKHU IT0Tpeode-
HUS (BKITIOUAsi HIMIIOPT, SKCIIOPT, BHYTPEHHUE M BHEIITHHUE MIEpeMele-
HUS) IS LieJIeH TIOJIHOTO Y/AOBIECTBOPEHHsI TpeO0BaHuU moTpeOuTenei
[12]. OcHOBHas 11€7Tb JOTUCTUKA — 00ECTIEYUTh HATMIHE HE0OXOANMO-
'O IPOAYKTa B HEOOXOIUMOM KOJIMYECTBE, B HEOOXOAUMOM COCTOSIHUY,
B HEOOXOJMMOM MECTe, B HEOOXOAMMOE BpeMs U 10 IOAXOIILEH 1o-
TPEOUTEINIO IEHEe C MUHUMAJIbHBIMU JJIsl IPEANPHUSTUS H3ACPKKAMU.

TpancnopTHast JOrHCTHKA — 3TO HANpaBJIEHUE AEATEIbHOCTH, CBSI-
3aHHOE C IUIAaHMPOBAaHMEM, OpraHu3alueil u peanusanueil Hanbosee
ONTUMAJIBHBIX CXEM MOCTAaBOK I'PY30B Pa3HOro BHIA MOTPEOUTEINIO
OT TIPOM3BOAMTEIS, a Takke Mexay napraepamu [7]. Onna u3 3ama4d
TPaHCIOPTHOH JIOTUCTUKHU MIPEATIPUATHS — BBIOOP CKIIa10B, B KOTOPBIX
OyzeT BpeMEHHO pa3MeElIEH I'py3 [0 MapLIpyTy ero cienoBanusd. Py-
KOBOJICTBO MPEINPHUATHS JOKHO CTPEMUTHCS MUHUMHU3HPOBATH €r0
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3aTparhl Ha MEPEBO3KY, TIOITOMY OTpeAeTeHHe BUa TPAaHCTIOPTHOTO
Cpe/CTBAa UMEET TaKOE e 3HAYCHHUE JUISI JTJOTUCTHKH, KaK M Orpeserne-
HUE THIIA TPAHCIIOPTHOTO cpencTBa. Co3laHue ONTUMAITBHBIX MapIll-
PYTOB TPaHCIIOPTHPOBKU TPY30B JAOJDKHO PEau30BaThCs JIOTUCTAMHU
IPEANPUITHS Ha OCHOBAHUM PELICHUH BbIILIEIIEPEUUCICHHBIX 3a1ad.
OnTuMu3anusl NpearoiaraeT BHIMOJIHCHNUE CIEAYIOIUX YCIOBUM:
IIeHa, CKOPOCTh M Oe30mmacHOCTh [13].

Jsist JOCTHYKEHHS LT MUHUMM3AIIH U3ACPKEK MPENPHUATHS, KaK
TPAHCIOPTHBIX PACXOJ0B, TAK M PACXOJOB [0 XPAHEHUIO NPOLYKLIUH,
3 PeKTHBHEE MOCTPOUTH MAaTEeMAaTHYECKUE MOJETH MPOU3BOACTBEH-
HOTO Tpolecca. B oructuke mmpoko NpUMEHSIOTCS J1Ba BU1a Mare-
MaTHYECKOTO MOJICTIMPOBAHUA: aHAIIMTHYECKOE, TO €CTh MMOCTPOCHHE
MaTeMaTHYeCKUX (POpMaIn3MOB Ha OCHOBE (POPMYIUPOBKH MaTeMaTH-
YeCKHUX 3aKOHOB (B BUAC (PYHKIIMOHATHHBIX COOTHOIIICHUI ), CBSI3bIBA-
IOUIMX OOBEKTHI CHCTEMBbI, 1 UMUTAIIMOHHOE, TO3BOJISIOIINH TOITyYUTh
BO3MOKHBIE KOJINUECTBEHHBIE ITapaMETPhl IyTEM BapbUPOBaHUS BXO-
JSIIUX TAHHBIX, IPY 9TOM caM IPOIIECC MEPEBO30K HE MOJIEITUPYETCSI.

MuTtanmoHnHoe MoleinupoBaHHEe (YHKIMOHUPOBAHHUS ydacTKa
TPaHCTIOPTHOW CETH pacCMOTPEHO aBTOpaMHu B padorax [1, 2].

3amaya 0 NOCTPOSHUH MUHUMAIBHOTO MapuIpyTa 10 IUIaHy Iepe-
BO30K, HA OCHOBE CTATUCTUYECKUX JIAHHBIX U COBEPIICHCTBOBAHNUE JIO-
ructudeckoi aesrenbHocTy npennpuatis OO0 «Opuon [IB» pacemo-
TpeHa B padote [3].

JlocTaTo4Ho 4acTo A ONTUMHU3AILUMHN PACXOA0B Ha MEPEBO3KU He-
00X0IMMO BapbUPOBATh TAPU(bI, yUUTHIBASL BCE PACXO/Ibl, CBSI3aHHBIC
¢ iepeBo3KkaMu. Takum o0pazom, Uit u3MEHEHHUs Tapru(OB MBI MOKEM
paccMmaTpuBaTh TPAHCIIOPTHYIO 3a1a4y C HEUSTKUMH Tapudamu, ycpe-
HUB UX, €CIIM UCXOHAast MH(OpMAIIUs COIEPIKUT DIIEMEHTBI HEOTIpe/ie-
JICHHOCTH, TapaMeTPbl KOTOPBIX SABJISIOTCS CIyYalilHBIMU BEIMYMHAMHU
C M3BECTHBIMM 3aKOHAMHU paclpeiesieHus], 00beIMHEHbI B KJIacC 3a/1a4
cToxacTuueckoro nporpammuposanus [10, 15]. Ha npaktuke nocra-
TOYHO YacCTO BO3HMKAIOT CUTYallMH, KOTZla B pe3ysbTaTe HeJ0CTaTou-
HOTO 00beMa BEIOOPKH MCXOAHBIX TAHHBIX MOTYYCHUE SMITUPHYECKOM
IUIOTHOCTH paclpeiesieHHsI CITy4ailHbIX TapaMeTpoB 3a1auH He Mpe-
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CTaBJIIETCS BO3MOXKHBIM, TOTJIA PACCMATPUBACTCS OMUCAHKE Tapame-
TPOB 3aJlaud B TEPMUHAX HEUETKUX MHOXeECTB [4-6, 8-9, 11-14, 16-20].
PaccMoTpuM IOCTAaHOBKY 3ajlaud MEPEBO30K B CeTEeBOH (hopme.

OOBIYHO OHa TIpe/ICTaBMMa B BHJIE B3BeleHHOTo rpada (puc 1). 3nech
BepIirHa rpada onpeaenseT KOTMIECTBO TOCTaBOK TPy3a B €ANHUILY
BPEMEHH B COOTBETCTBYIOIIUI NMYHKT (ICHB, HEICIS, MECSII U T.IL.), &
pebpo — 3arparbl Ha IEpPeBO3KY KOTOPBIE MOTYT BapbUPOBATHCS, IIPE]I-
CTaBJISIIOT 000 HeueTKre MHOKeCTBa. OOIIIME 3aTPaThl HA IEPEBO3KY
orpenensroTcs GpyHKIre

—_ n m. o __

Fzzzcijxij — min,

— i=l j=1
rne C; >0 — HeueTkue MHO)KCJCTBa, ONpeAeIsIolINe 3aTpaThl HA J10-
CTaBKy Ipy3a u3 IMyHKTa (i) B MyHKT (), X; — PACCTOSIHHE MEXKJIy COOT-
BETCTBYIOIMMH ITyHKTaMu. B kaduecTBe Fuzzy-MHOKECTB MOXKHO pac-
CMAaTpuBaTh KOMIAKTHbIE MHOKECTBA C (DYHKLMAMH ITPUHAIEKHOCTH
camoro obwero Buaa 0 < p - (Cy) <1.

n(e)

ri( p3Vps)

Puc. 1. I'pad nepero3ox

ANTOPUTM pEIIeHUs] TPAHCIOPTHON 3aJ1adui B TAKOW MOCTAHOBKE
HUYEM HE OTIIMYAETCS OT PELICHH 3aJja4ll HaXOXKACHUS KpaTyaiIero
IIyTH Ha B3BEIIEHHOM I'pade ¢ OIpe/ieIeHHBIMU BECAMU U OCYIIECTBIIS-
eTCsl Ha OCHOBE IepeBojia HeYeTKOro Tapruda B JeTepMUHUPOBAHHBIH,
IIPH OTOM, pacdeT AETEPMHUHHPOBAHHOTO SKBUBAJICHTA IS Ka)XKJIOTO
HEUETKOTO MHOXeCTBA K03 (dHUIMeHTa 1eneBoil GpyHKiun C; B BUIE
S(C ;)10 dhopmynam
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. P
S(CO)=>w,L
p_ v
e w, > 0 — BecoBbIe KOA(PPHUIIMEHTHI CEUCHUN HEUCTKUX MHOKECTB,
— 1 2
win L, = 0,5(C; + C2) — KOOPAMHATHI CPEIHUX TOYEK COOTBETCTBYIO-
HIMX CEYCHHH HEYETKMX MHOKECTB
1 1 1 1
(C, },l;(C)) =050y 5eesOses@ o, €, C s, C e, C
2 2 2 2
uCy,Cr,...,Cy,...;C, — COOTBETCTBEHHO KOOP/IMHATBHI JICBBIX U TIPABBIX
KpalHMX TOYeK (KOOPAMHATHI a0CIMCC BCEX 3THX CEYCHHIA), TIOCTIe Yero
BCE ILIard MOJY4YEHUsI OLIOPHOIO PELICHUS] HUYEM HE OTIIMYAKOTCs OT TO-
CJIE/IOBATEIbHOCTH BBIYMCIIEHUH B ClTydae JeTepMUHHPOBAHHBIX 3Haue-
HUid ¢ ;. B Ka4eCcTBe METOIOB PEILIEHHS IETEPMHUHUPOBAHHBIX 33/1a49 MOYKHO
paccmortpets anroputmsl eiketpel, bemnmana-dopaa, TuHaMUuecKuii
anroput™ Onoiina — Yopiuemnia, npsiMoi CHMMETPUYHBIN alrOPUTM.

1 382 2 10 3
1J

10

2 @

o 2@

a
\/ '
l /14—*15

13

Puc. 1. Cxema nepeBo3ok 1o MapipyTy «ropox X — ropoa B»

Jl1s1 ucenenoBaHyst pacCMOTPUM €KeTHEBHBIN MapupyT «I opox X- ro-
pox B» pa3zro3a ToBapoB co ckiiazia (BepiimHa 1) 1o 14 ToproBbIM TOUYKaM



International Journal of Advanced Studies: Transport and Information Technologies, Vol. 11, No 2, 2021 13

(BepmmHBI 2-15), cxema mpencrapieHa Ha pucyHke 1. [TycTh B Kaxmbii
ITyHKT OCYIIECTBIISIETCS 3aB03 He OOJiee OIHOTO pasa, OIIEHHB 3aTPaThl
Ha MEePEBO3KU HA KAXKIOM yJacTKE ITyTH B 3aBUCHIMOCTH OT CTOMMOCTH
TOIUIMBA, 3aTPaT Ha OIUIATy BOAUTEINS, COCTOSIHUS nopor. Eciu 3aBo3 He
OCYIIECTBIISIETCS, TO BEPIIIMHA MOYKET OBITH HCKITIOUEHA (TO €CTh C HyIIe-
BBIM BECOM), IIPU ATOM HE TEPSACTCA TaK KaK MOMKET HAXOIUTCS HA IyTH
CIIEZIOBAHUS TPAHCIIOPTA. B 3TOM cilydae He yunuThIBa€TCsl BpEMs Ha OCTa-
HOBKY B JAHHOM ITYHKT€, YTO CKa3bIBACTCSI yMEHBIIICHUN OOIIUX 3aTpaT.
Haiinem kparuaiimmii 00X0o/1 BceX TOPTOBBIX TOYEK, METOJIOM CHM-
METPUYHOT'O JITOPUTMA [S], YCPETHUB BCE HEUSTKHE Tapu (bl 15 Kaxk-
JIOTO ydacTKa myTd. Mexay BceMU MapuipyTaMu CTOUMOCThb KpaT-
gaimero myTu cocTaBuT 771 pyb. 1 cxema MapuipyTa MEKIy BCEMH
BEpUIMHAMU IOKa3aHa Ha PUCYHKE 2.
aj"‘1 r—H 2 —

\\1
1’

Puc. 2. Cxema mMapuipyTa MKy BCEMH BEpILIUHAMU

Tak Kak ckJaz pacHoIOkKeH JOCTaTOUYHO JAJIEKO OT IEPBOTo IIyHKTa
cObITa (BepMHa 2), TO MPEANPUSITHE PELIUIIO apEHI0BATh JOTIOIHH-
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TeIBHBIN CKIIaT. MOXKHO pacCMOTPETh, KaK 3aady o pasMerenun [11].
Jlnist Havasma OmpeNeNiuM, B KAKOM HACEICHHOM MYyHKTE 3(QEKTUBHO
MOYXHO PaCIIONIOKHUTh ITOT CKIIAI.

Bce 14 ToproBbIx TOUEK COCPEAOTOUCHBI B 4 HACEIICHHBIX ITyHKTaX.
Ha pucynke 3 otoOpaxeHa cxeMa WX PaCIOJIOXKEHUS U PACCTOSHHS
MEXTy HUMU.

18

60 63

107

Puc. 3. Cxema pacnosnoxeHus ropoJoB

Hcnonw3ys Tabnuily rpy30000poTa JUis KaXkJOro M3 IYHKTOB
(Tabn. 1). Pacmionoxenne ckiiaza ONpeneNseTcs: Mo MUHUMAILHOMY
CYMMapHOMY TPy30000pOTY.

Tabruya 1.
Pacuer naHHbIX rpy30000poTa
Hace-u OobeM Paccrosinne Mexay ropo- Ipy3006oport, m.
JICHHBIH | IOCTABOK, aMH, KM
MyHKT T 1 2 3 4 1 2 3 4
1 30 0 60 56 107 0 180 | 168 | 3210
2 60 60 0 18 51 | 3600 0 1080 | 3060
3 10 56 18 0 63 560 | 180 0 630
4 60 107 51 63 0 6420 | 3060 | 3780 0
HUroro: 10580 | 3420 | 5028 | 6900
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ITo Tabmutie 1 BUIHO, 9YTO CKIIAT HAM HAJI0 PACIIOIOKUTH BO BTOPOM
ropoae. YuuTbiBasi HEOOXOAUMBIE XapaKTEPUCTHKH OMEILCHHS TOA
CKJIaJl B JAHHOM ITyHKTE, apeHAHas Tuiana coctasmia 6400 pyGrneit B
Mecsi. [Toctponm HOBBIM MapHIpyT JOCTaBKHU (pHc. 4a) ¢ y4eTOM HO-
BOTO MecCTa XpaHeHHs. MUHHMaNbHAasl CTOUMOCTb JOCTABKH MEXIY
nyHkTamu 1-15 cocraBnsier 365 pyOneit, a MexXly BCeMH MyHKTaMH
cTOUMOCTh cocTaBuT 430 pyOneii, kpaTdalmii MyTh TIOKa3aH HA PH-
cyHke 40. BorunciauM pasHUIly MEKAY JAaHHBIM HaAM MapuipyToM H
HOBBIM 771 - 430 = 341 pyOeii. DxoHoMmust cocrapiseT 341 pyons B
JIeHb, CIIeI0BATEIbHO, apeH/ A JTOMOJHUTEIBHOTO CKIIaJa OKyIaeTcs
[IPY COOTBETCTBYIOLIEM MapLIpyTe He MeHee 19 nHeil pa3Bo3a npomyk-
LIMH, TaK KaK MapuIpyT €XKeTHEBHBIH, TO 3TO CYIIeCTBEHHAs SKOHOMHUS
Ha IIepeBO3Kax.

a 185 2
R/ [ \f . / T~ ;) N N 6
@ ® 1) !
10/ ’\ /
(7 2 K
22, o 4{ 7
@& » /9 /\4
\‘9:) 9
10 »
% \
Ag—s—aD - \‘
’ \ 10 —11
1 5 10 <
a2, 5, 419 /
\1?)/ 42 >

2——43— 18— 5

a) 0)

Puc. 4. Mapupyt, ¢ apeH/10BaHHBIM CKJI1aJJ0M

Takum 0Opa3zom, AJist peasu3aliy IepBOro MEPONPHUSITUS ONITHMH-
3aIK OBUIO TPOBEJCHO HCCieJoBaHue Ha 3()EKTUBHOCTh PACTIONIOKE-
HUS CKJIa/1a, TaK YK€ METOJIOM CHMMETPUYHOTO aJITOPUTMA ObUT HAlIeH
MUHUMAaJIBHBIA yTh. OlleHEeHa CTOUMOCTE BBOJUMBIX MEp.

Hcnonp30BaHue METOJOB JIOTUCTHKH OTKPBIBAET HOBBIE PE3EPBBI
CO3JaHMs KOHKYPEHTHOTO MPEUMYILECTBA TOW MM WHOW (UPMBI Ha
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OCHOBE MAaKCHUMaJIbHOT'O YAOBJIICTBOPCHU A 3alIpOCOB KIIMCHTOB. FOCY-
AapCTBO U OouzHec OJMHAKOBO 3aMHTCPCCOBAHBI B PA3BUTUU U Ka4C-
CTBEHHOM POCTEC JIOTUCTUYCCKUX CUCTEM.
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HAYYHBIE OCHOBBI CO3JAHUA
N OPYHKIUOHUPOBAHUA MEKIAYHAPOJIHBIX
TPAHCHOPTHBIX KOPUJIOPOB
HA TEPPUTOPUU POCCUHN

Tumoesa C.C., Makypuna B.M.,
Kapnosa A.U., Cmonvanunos A.B.

Meoicoynapoonvle mpancnopmivie KOpuoopsbl uspaiom 6eoyuyio
POL 8 hopmMuposaHUL UHMESPUPOBAHHO20 2100ATBHO20 PYIHKA MPAHC-
nopmuuix yciye. Lenvto oanHot pabomol 5615emcs u3ydeHue COCMOosiHUA
MENCOYHAPOOHBIX MPAHCROPMHBIX KOpudopos (Oanee — MTK) na mep-
pumopuu Poccutickou @edepayuu. Paccmompeno nowsimue u cneyughu-
Ka mpancnopmHuix 002060pos. B 0annotl pabome 3ampoHymsl OCHOBbL
CO30anUsA U PYHKYUOHUPOBAHUSL MEHCOYHAPOOHBIX MPAHCHOPIHBIX KOPU-
00pos na meppumopuu Poccuu. Axmyanvrocms obycrosnena anobanu-
3ayueti MUpoBoli IKOHOMUKU, mMpedyowell HOBbIX N00X0008 K obecneye-
HUIO MeAHC20CYOAPCIMBEHHBIX IKOHOMUYECKUX U KVIbMYPHbIX césazell. [lpu
IMOoM 6edyuyast poib OMEOOUMCS (POPMUPYEMOLL CUCEME MENCOVHAPOO-
HbIX mparcnopmuwix kKopuoopos (MTK). Ilpouszseden demanbHblli ana-
JIU3 HOPMAMUBHO-NPABOBHIX UCTNOYHUKOB 8 0ONACTIU 20CYOAPCINBEHHO20
KOHMpOJA o2ucmuyeckoli desmenvHocmu, 6 yacmuocmu Coanauienutl
0 MeNCOYHAPOOHBIX MPAHCNOPMHBIX KOpuoopax. Yoensemcs uumanue
nepcnekmusam cozoanus u gyukyuonuposarusi MTK na meppumopuu
P®. [Iposedennulii 0630p noxasvieaem akmyaibHOCMb CO30AHUS U (DYHK-
YUOHUPOBAHUS MENCOYHAPOOHBIX MPAHCTIOPMHBIX KOPUOOPO8 HA mep-
pumopuu Poccuiickou @edepayuu, ez Komopuix 6 00120CPOYHOUL nep-
cnekmuge He yoacmces 0becneyums HeodXoOuMblil 0isl pecUOHATbHBIX
MPAHCNOPMHBIX KOPUOOPOB YPOBEHb KOHKYPEHMOCHOCOOHOCTIU.

Kniouesvie cnosa: mpancnopmmuwiii KOpuoop, HaAy4yHvle OCHOBYL,
MPAHCnOpmHble KOPUOOPbl
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SCIENTIFIC BASIS OF CREATION AND OPERATION
OF INTERNATIONAL TRANSPORT CORRIDORS IN RUSSIA

Titova S.S., Makurina V.M.,
Karpova A.1., Smol’yaninov A. V.

International transport corridors play a leading role in the for-
mation of an integrated global market for transport services. The
purpose of this work is to study the state of international transport
corridors (hereinafter - MTK) on the territory of the Russian Fed-
eration. The concept and specifics of transport contracts are con-
sidered. In this paper, the basics of the creation and functioning
of international transport corridors on the territory of Russia are
touched upon. The relevance is due to the globalization of the world
economy, which requires new approaches to ensuring interstate eco-
nomic and cultural ties. At the same time, the leading role is as-
signed to the emerging system of international transport corridors
(MTK). A detailed analysis of regulatory and legal sources in the
field of state control of logistics activities, in particular Agreements
on international transport corridors, is made. Attention is paid to
the prospects for the creation and operation of the MTK on the ter-
ritory of the Russian Federation. The review shows the relevance of
the creation and operation of international transport corridors on
the territory of the Russian Federation, without which in the long
term it will not be possible to ensure the necessary level of compet-
itiveness for regional transport corridors.

Keywords: transport corridor; scientific foundations; transport
corridors

MexayHapoIHbIE TpaHCHOPTHBIE Kopumophl (mamee — MTK)
OpoxXoAdAT O TEPPUTOPUAM, HAXOAAIIUMCA B BCACHUN PA3JIMYHBIX
CTpaH, KOTOPbIE MOTYT OCYIIECTBISATh OPraHU3AIMIO WX YIIpaBJiec-
HUA U pa3sBUTHUA KaK COBMECTHO, TaK M IO OTACJIBHOCTH (Ha CBOUX
y4acTKax).
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MTK ynpagisgeTcs Ha OCHOBE MEXyHapOAHOTO I0roBOpa — Co-
[JIAIIeHHs], TTIOAMICAHHOTO BCEMHU CTpaHaAMU-YYaCTHHKAMH, KOTOPBIE
oduHaIHLHO 00ECTIEYNBAIOT AJIsS TOBAPOB M IPY30B JIPYT JIpyra Ta-
MOKEHHBIE JIbTOTHI U HAJIOTOBEIC NMPe(epPEHITNY, B CBSI3U C UEM MEXK-
IyHapOJTHBIA KOPHUIOP CTAHOBUTCS 00JIee KOHKYPEHTOCIIOCOOHBIM IO
CPaBHEHUIO C APYTUMH MEXIYHAapPOJHBIMH Tpaccamu [1].

st ctabunbHOTO QYHKITMOHUPOBAHUS U B3aMMOJIEHCTBHS TOCY-
JapCTB, Yepe3 TEPPUTOPHUIO KOTOPBIX MPOXOASAT KOPUIOPHI, TOTKEH
CYIIIECTBOBATh €IMHBIN MEXaHU3M IIPABOBOTO perynupoBanus. Oj-
HaKO CBOIO POJIb UTPAIOT HAIMOHAJIBHbBIE HHTEPECHI, BBI3bIBAIOIINE
OTIpeJIeJICHHBIE TPOTUBOPEYHS MEK/Ty FOCYIapCTBAMHU: CTPEMIICHUE
K peTHOHAJILHOMY JIUJIEPCTBY, PAa3pPhIB B YPOBHAX 3KOHOMHYECKOTO U
COI[MAJILHOTO Pa3BUTHs, PA3HbIC TEMIIbI MOJCPHU3AIMH U T.]1I.

VYuactaukam MTK, B ToMm uuciie TpaHCcopTHOU oTpaciu Poccuii-
ckoii dezeparuu, HEOOXOIUMO HAUTH B3aUMOTIPUEMIIEMbIE TOYKH CO-
IIPUKOCHOBEHUSI.

Hanpumep, Cornamenune o coznannn MTK «Cesep — FOr» 0bu10
MTOJIITIMICAHO BO BpeMst Bropoii EBpoasnarckoii koH(hepeHIInu 1o TpaHc-
nopty B Cankr-IletepOypre [2]. Ero mpHopUTeTHBIME HampaBieHU-
SIMH SIBIISTFOTCSI MUHAMHM3AIIMSI CTOMMOCTH TPAH3UTHBIX MEPEBO30K H
BPEMCHH, YIIPOIICHHUE Psila HOPMAaTHBHO-TIPABOBOH JOKYMCHTAIIHH,
Kacalolencss TPaH3UTHBIX MEPEBO30K MACCAXKUPOB U TOBAPOB Uepe3
COOTBETCTBYIOIINE TEPPUTOPHH B COOTBETCTBUH C TMPUHATHIMH MEXK-
JIyHapOJIHBIMH COTJIAIIICHUSIMHU M CTaHAapTaMH.

CornacHo ct. 4 BeimeykazanHoro CornamnieHusi, Kaxaas cTpaHa
MIPEIOCTaBIIAET APYTUM CTpAHaM MPaBO MEXKAYHAPOIHOTO TPaH3UTA
MacCaXKUPOB, TOBAPOB M TPAHCIOPTHBIX CPEACTB YepPE3 CBOIO TEPPH-
Toputo. CTaThs 5 yCTaHABIMBAET, YTO «CTOPOHBI HE 00IararoT TOBaphI,
HaXOJISIIIUECS B PIKUME TPAH3UTA Ha TEPPUTOPUH UX CTPAH, TAMOXKEH-
HBIMU TIIaTeKaMH, 32 HCKITIOUeHHEM cOOpOB 3a TaMOKEHHOE 0(OopM-
JICHHE, XPaHCHUE U MHBIE MTOJJOOHOTO POJIa YCIYTHY.

Cormmacno OcHOBHOMY MHOTOCTOpOHHEMY COTTIAIICHUIO O MEXK-
JyHapOJHOM TpPaHCHOpPTE MO pa3BUTHIO Kopunopa «EBpomna-Kas-
ka3-Asus» (TPACEKA), mognmucaraom B 1998 1. Ha CammuTe B
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baky, nns co3manusi eMUMHON TPaBOBOM 0as3bl pa3BUTHS MEXKIYyHa-
POIHBIX MEPEBO30K CTOPOHBI JOJIKHBI CTPEMUTHCS K YHH(DHUKALTUU
3aKOHOJATENHCTBA, OCHOBHIBASICh HA KOHIIETIUAX, COEPKAIIINXCS
B Cornamenuu [3].

OcHoBHOE HampaBjeHHe nesTeabHoCTH mporpamMMmbl TPACE-
KA — pa3BuTHe TpaHCHOpPTHOro Kopujaopa U3 EBpomnsl B cTpaHsbl
IenTpansuoit Azuu uepe3 UépHoe mope, KaBka3 u Kacnuiickoe
Mope. C TEeXHOIOTHYECKOH TOYKH 3pEHHs MporpaMma OpUEHTUPY-
€TCsl Ha MIEPEeBO3KY I'Py3a [0 €AUHOMY JJIsl BCEr0 MapuIpyTa TpaHc-
MMOPTHOMY JOKYMEHTY TpPH HUCIOJb30BAaHUHU PA3IUYHBIX BHUIOB
TpaHcnopta. [Ipennonaraercs, 4To peaan3anus IporpaMMbl OyaeT
CIoCOOCTBOBATh MHTETPALNU MeX 1y EBponeiickium cor030M u cTpa-
HaMU-TIapTHEPaMU PorpaMMmel, 6onee 3GpPpeKkTUBHOMY pacipenee-
HUIO pECypcoB MeXIy cTpaHamu 3anazna u BocToka, ymydlmuT uH-
BECTHIIMOHHBIM KIMMAT B CTpaHax, MO KOTOPBIM OyJeT MPOXOAUTH
TPaHCIIOPTHBIN KOPUIOP, ITOJIOKUTEIBHO OTPA3UTCS Ha UX HAYYHOM
U KyIbTYpPHOM pa3BUTHH [4].

Ha nanneiii MomeHnT B Beaenuu crpaH-yyactHul TPACEKA naxo-
JATCSL OOIIMPHBIE TPAHCIIOPTHBIE CETH MEXIyHApOIHOTO 3HAYCHHUS,
MIPOIYCKHAasi CHOCOOHOCTH KOTOPBIX JOCTATOYHO BEJIHKA.

[ToaTomy 175t pa3BUTHS TPAH3UTHBIX MIEPEBO30K CTPaHaM JIaHHOTO
Comnanienns He Hy’HO cO3/laBaTh HOBbIE BHYTPEHHHUE KOPHUIOPBI MIIN
JOTIOJTHUTENIbHBIC TPAHCIIOPTHBIE IEPEXO/bI B CONPEICIIbHBIC CTPAHBbI.
HemasoBaxHo, uro kopunop «EBpona-KaBkas-A3zus» sBisieTcs 101r0-
BPEMEHHON CTaOMIN3UPYIOIIEH eIMHULICH, KOTOpast MOXKET JAaXe CMSIT-
4yaTh MPOTUBOPEUNS, BOZHUKAIOLINE MEX/y CTpaHAMH-y4aCTHUKaMH,
3auHTepecoBaHHbIMU B pa3Butuu TPACEKA.

CTOouT OTMETHUTH, 4TO (POpMHUpPOBaHUE poccuiickux yuactkoB MTK
SIBJIIETCS] BECKMM apTyMEHTOM B I0JIb3Y NPUHSTHS MEP TOCY/1apCTBEH-
HOM MOJAEPKKU HAIIMOHAJIBHBIX OIIEPATOPOB BHEIIIHETOPIOBBIX MYJIb-
TUMOJAJIBHBIX TepeB030K. COBEPIIEHCTBYS! KOHTPOJIb U YIIPaBICHUE
JBHKCHUEM TPAHCIIOPTHBIX CPEICTB, COIPOBOXK/1Asi BHEAPEHNUE CUCTEM
ANIEKTPOHHOTO IOKYMEHTOO00POTa, Pa3BUBAIOTCS CUCTEMbI HABUTALTUH
U TEJIEMaTUKU.
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Tabruya 1.

CpasHenue crareii CoryiamieHuii 0 MeskIyHapOIHbIX
TPaHCHOPTHBIX KOPUAOPax

Cornnanrenne «Cesep — IOr» «TPACEKA»

Crpansbl- Poccust, Azep6aiimxkaH, Aszepbaiikan, Apmenus, bonrapwusi,

Y4aCTHUIIBI Wpan, Unnus, benopyccus, I'py3us, Kasaxcran, Keipreizcran,
Kazaxcran, Oman, Momnnosa, Pymbinus, Tamkukucran,
TapKuKuCTaH, ApMEHUs, Typxkmenucran, Typrusi, Y30ekucraH,
Cupus, bonrapust, Kuprusus, Ykpauna
Typuus, Ykpauna

Hemn — noBbIIeHUE (P(OEKTUBHOCTH | — pa3BUTHE YKOHOMUYECKHUX OTHOIICHHI,
TPAHCIOPTHBIX CBS3CH 1 TPAHCIIOPTHOTO COOOIECHNS B
JUIsl OpraHu3aluu TPpy30- 1 perunonax Espomnsi, YepHoro mops,
1acCaKUPOIOTOKOB 10 Kagkasa, Kacriniickoro mopst u Asuu;
KOPHIIOPY; — yBeInUeHHE 00bEMOB MEXKTYHAPOIHBIX
— MOJIEPIKKA B JOCTYIIE Ha MacCaKUPO- U IPy3011EPEBO30K;
MEXKTyHapOAHBIH PBIHOK YCIYT | — CTpEMJICHHE K TapMOHHU3AILUI
Pa3INYHBIX BHIOB TPAHCIIOPTA | 3aKOHOJATEIHCTBA
CTpaH-y4JacTHHII;
— rapMOHM3aLHsI TPAHCIIOPTHOI
TIOJIUTHKA

O0bekT MextyHapoiHbIe IEPEBO3KH OTHOLIECHUS MKy TPAHCIIOPTHBIMHU

PEryJIpOBaHHS | TACCAKHPOB H TOBAPOB 4Yepe3 OpraHH3alUsIMH, OIlepaTopaMu
TepPUTOPUH TOCYAAPCTB- MyIBTUMONAIBHON IEPEBO3KI
CTOPOH, BBITIOJTHSIEMBIE 1 IPYTHIMHU TIPH BBITOJTHEHHI
Pa3IMYHBIMU BHIAMH MyIBTaMOJATbHBIX IEPEBO30K IPY30B
TPaHCIIOPTa WIH B UX
KOMOMHAIIMH O MapuIpyTam

®unancoselii | Hamoru, cOoper u npyrue Hanoru, c60ps! 1 Apyrue miaTtexu

aCIIeKT IUIATEeXKN He OYIyT B3UMATHCS He OyayT B3UMaThbCs (KpoOMe OILIaTh
(xpoMe OILTaThl PACXOIOB PacxoIoB 3a TPAHCIIOPTHBIC,
3a TPAaHCIIOPTHBIE YCIIyTH, TaMOKCHHBIE YCITyTH)
CBSI3aHHBIC C IEPEBO3KOM)

Bezonacuocts | CTOpOHBI CTpeMATCS K CTOpOHBI IPHHAMAIOT COOTBETCTBYIOIINC
obecreueHnIo 0e30MacHOCTH Mepbl, o0ecrednBarone
JBIDKCHUS TPAHCIOPTHBIX 6€30MaCHOCTD ABIDKCHHUS, a TAKXKE
CpPEICTB, COXPAaHHOCTH TOBAPOB | OXpaHy OKPYIKarowLIeil Cpebl pu
1 OKpY’Kalolen cpesl (1o MEXIyHApOAHBIX IEPEeBO3KAX
MEK[yHapOAHBIM CTaHAAPTaM)

Paspemenne Pemarorca Koopaunaunonneiv | Pemarorest MexnpaBuTeIbCTBEHHO#

CIIOPOB COBETOM, eciu He MoryT ObITh | Komuccueii 11100601 13 mpu4acTHBIX
PELICHBI ITyTeM IIePEroOBOPOB CTOPOH, €CIIH HE MOTYT OBbITh PEIICHBI

IIyTeM IIePEeroBOpoB
Jenosurapuii | Mcinamckas Pecniyonuka Upan | AzepOaiimxanckas PecryOnuka

3uaueHue ms
PO

OcHoBHOE IPpEeUMYyIIECTBO
3aKJIHOYar0TCA B COKpAIICHUU B
JBa 1 Gosee pasa pacCTOsIHUA
TIEPEBO30OK

IIpsiMoil KOHKYpPEHIIUK C KOPHIOPOM
«Cesep — IOr» Hert. Peub MOJKHO BeCTH
HE 0 KOHKYPEHIIUH, a O COTPYIHUICCTBE
MEXK]y TPAHCIIOPTHBIMU CTPYKTYpaMu
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B Poccuiickoit @enepaiinu AeATeIbHOCTh MEKyHAPOIHbIX TIEpe-
BO30K OCYUIECTBIISIETCS C IOMOILBIO Psiia TOCYAAPCTBEHHBIX CTPYKTYP
(pucynoxk 1).

e
Mumnsapascoupassutis denepagpHAs CIyKOA IO HAT30PY B
PocnotpebHan3op cepe 3npaBOOXPAHECHHUS

| Jlorucruueckas |
\ TEATETBHOCTD

denepanbpHAsT TAMOXKEHHAS CITYK0a
®OMC Poccun

MHUHHCTEPCTBO TPAaHCIIOPTA

Puc. 1. KoHTpOonbHO-Hag30pHAS AEATETHLHOCTD P MEPEBO3KAX
110 MEXAyHapOIHBIM TPAHCIIOPTHBIM Kopuaopam PO

[Ipn nepeceueHny rocy1apcTBEHHONW I'PAaHUIBI STUMH OpraHAMHU
OCYIIECTBISAIOTCS CIIEAYIOMNE BUABI TOCYIAPCTBEHHOTO KOHTPOJIS:
[IOTpaHUYHBIN, IMMUTPALIMOHHBIN, CAHUTAPHO-KAPAHTUHHBIN, TPaHC-
MOPTHBIM KOHTPOJIb U HAJI30P, TAMOXKEHHBIN KOHTPOJIb, BETEPUHAPHBIN
Ha/130p, KapaHTUHHBIN U UTOCAHUTAPHBIA KOHTPOJIb.

Hayunas u 3akoHOJaTeNbHAs OCHOBA TOCYAAPCTBEHHOTO KOHTPO-
15 Joructuueckou nesrenpHoctd — IloctaHoBnenue IlpaBurens-
ctBa Ne 482 «OO0 yrBepkaenuu IlpaBui ycTraHOBIEHUS, OTKPBITHS,
(byHKIMOHUPOBAHUS (DKCILTyaTallNK), PEKOHCTPYKIIMN U 3aKPBITUS
MIyHKTOB IPOITyCKa Yepe3 rocyJapcTBEHHYI0 IpaHuny Poccuiickoit
Oeneparum» [5].

Hcxons 3 aHanu3a JaHHBIX HOPMATHBHO-TIPABOBBIX MCTOUYHUKOB,
MOKHO BBIJICJIATE ISITh OCHOBHBIX HalpPaBICHHUI rOCyqapCTBEHHOTO
KOHTPOJIS:

1) HOPsLIOK BBIAAYM POCCUHCKHUX Pa3pelieHn i THOCTPaHHBIM Iepe-
BO3YMKaM Ha MEXIYHapOJHYIO MEPEeBO3KY CBOETO TOBApa;

2) obecrieueHne pOCCUMCKUX MEPEBO3UYMKOB MTOI0OHBIMU HHOCTPaH-
HBIMH Pa3pelIeHUIMU;

3) AOMYCK POCCUICKUX MEPEBO3UMKOB Ha MEKAYHAPOAHBIN PHIHOK;

4) KOHTPOJIb COOFOEHUS POCCHICKOTO 3aKOHOAATEIHCTBA U MEXK-
JTYHapOAHBIX JOTOBOPOB 3TUMH NEPEBO3UHKAMU;
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5) KOHTpOIb COOMNIOAEHUS MpPaBUI MPOMycKa TPAHCIOPTHBIX
cpencts yepe3 rpanuiy PO.

B nacrosiiee Bpemst B HamzopHO# nestenbHocTr MTK HabmromaeT-
Csl HEZIOCTaTOYHBIM YPOBEHb aMUHUCTPAaTUBHOTO B3aMMOJEHCTBUS, B
CBSI3M C YE€M BO3pacTaeT KOJIMYECTBO TPEOOBAHUH K IIPOU3BOLUTEISAM U
MOCTABIIMKAM MPOIYKIHH, & TAKOKE TyOIHPYIOTCsI KOHTPOIEHO-HAA30P-
HBIE MEPONPHATHSL, YTO MOKET OBbITh HCII0JIB30BAaHO HEAOOPOCOBECTHBI-
MH YYaCTHUKaMH pbIHKA B IIEJISIX YKJIOHEHHS OT KOHTPOJIS M Ha/130pa.

CpaBHuTENbHBIN aHanu3 crateil CornaleHui, NpeACTaBICHHbBIN B
tabnuie 1, mokasai, 4To O0JbIlas 4acTh BOIPOCOB, 3aTPOHYTasl B HUX,
sBIsieTcs: cxoxked. CTpaHbl 3aMHTEPECOBAHbI B PABHOM JOCTYIIE BCEX
BHJIOB TPAHCIIOPTa Ha MEKAYHAPOIHBIA PHIHOK YCIIYT, a TAK)KE B CO3-
JAHUU PaBHBIX YCIOBUH KOHKYPEHTHOH OOpBOBI MEXKIy OTJCIbHBIMH
BHIaMHU TpaHcmopTa. M, 6e3yciioBHO, B 060ux COTaIICHUSIX BAKHYIO
POJIb UTPAET rapMOHU3ALMS TPAHCIIOPTHON MOJUTUKH U IIPABOBOTIO pe-
rynupoBaHusl. MIcxoast U3 TEKyILEero COCTOSHUS OCYILIECTBICHUS KOH-
TPOJIbHO-HAA30PHOM AeaTenbHOCTH B PO, paBoBast OJIMTUKA JOJKHA
OCYILECTBIISATHCS MO CIIEAYIOIIUM HapaBICHUAM:

— obecriedeHre TapMOHH3AIUH (eNlepatbHOTO 3aKOHO/IATEbCTRA C
HITA npyrux y4yacTHMKOB MEKAYHApOIHBIX OTHOLIEHHH;

— MpeaynpexeHIe 1 TIpecedeHrne HeA00POCOBECTHON KOHKYPEH-
UK B cepe TEXHUIECKOTO PETyITHPOBAHHS;

— y4JacTue B CO3JaHUU €ANHON CUCTEMBbI aKKPEIUTALUU U yCTaHOB-
JICHUH aIMUHUCTPATUBHON OTBETCTBEHHOCTH JUISl JOJPKHOCTHBIX JIUIL.

Bonbiioe HayqHOE 3HaYeHNE UMEET, HATPUMEP, TPAHCIIOPTHBIHN KO-
punop ¢ Abxasuei, 1 U3y4eHus IPUPO/bI, PEKPEallnOHHOTO MOTEH-
uasa, STHHIECKUX 0COOCHHOCTEH U T.11.

Hu ¢ yem HecpaBHUMBIE 11O KpacoTe MPUPOIbI M PEKPEATMOHHBIM
xapakrepucTukaM 3amaaubii KaBkas n AGxasust TpaJulMOHHO CTOJIe-
THSMH TIPUBIICKAIIN K ce0¢ BHUMAaHHUE JITOAeH. B rieHTpe ropHO# Tpsitbl
3anagnoro KaBkasza u B AOXa3uu pacroIOKHIUCH 3a0BEJHBIE 30HBI
Kagrkasckoro onocdeproro 3amoBeqauka u COYMHCKOTO HAITMOHATh-
HOTO IapKa. A BOKPYT HHUX, KaK ObI OKepebeM, HaXOSATCsI KYpOPTHBIC
PETHOHBI, TOPOZA U PAHOHBIL.
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C 10kHOM yacTu XpebTa, Ha YepHOMOpCKOM mobepexkbe Poccuu
CEeroJiHs BeIpOCIIa IieNasl LeNb TaKUX TOpoJ0oB—KypopToB, kak Couw,
Tyance, ['enenmxuk, HoBopoccuiick, Anarma, a B A6xa3uu — Cyxym,
I'arpa, [Innysna u T.1.

Co CTOpOHBI CEBEPHOTO CKIIOHA NMBEOpyca K HeMY TPHIIETaloT Kypop-
THO-TYpUCTHYECKHUE paiioHbl Anpireiickoi pecityonuku, KpacHomapcko-
ro kpast, KapauaeBo-Uepkecckoit pecryonuku. K HUM IPUMBIKArOT Ky-
POPTHO-0aIbHEONIOTHUECKHE TOpoa ¥ paioHbl CTaBPOIOIBCKOTO Kpast
n Kabapauno-bankapuu. TypusM B COBpeMEHHOM MUPE CTPEMUTEIBHO
BBIXOJIUT B JIMAMPYIOIIYIO TPYTITY OTpacieid MUPOBOM SIKOHOMHKH.

OcHoBa TypusMa — TpaHcnopT. OrpoMHbIE ITIOTOKH aBTOMOOHIIEH,
YKEJIe3HOIOPOKHBIX COCTABOB, KOpaliiel 1 cCaMOJIETOB CETOAHS HeTIpe-
PBIBHO HECYT MO TPAHCIOPTHBIM KOPUIOpaM COTHH MUJUJIMOHOB Iac-
CaXUPOB U I'Py3bl, CPEIHU KOTOPBIX Bce Oojiee HapacTaeT A0Jis TypH-
CTOB M TPY30MOTOKOB UX OOCITY>KUBAIOIIUX. DTH MOTOKH MOCTOSHHO
yCTpEeMJICHbI Ha MOPCKHE, 0aJIbHEOJIOIHYeCKUEe, TOPHBIE KypOPTHI, B
KyJBTypHBIE U HICTOPHYECKHE MECTa, Ha JIEJIOBbIE KOHTPECCHI U ipMap-
KH, (PeCTUBAIN U COPTUBHBIE (POPYMBI U T.1.

MmenHo TpaHCTIOPT HeceT Ha cebe yBeTnUnBarolieecs KOJTMIECTBO
JIOZIEH W TPY30B, IPUYEM BCe Yalle U OoJbIlie UMEHHO TyJa, Te elle
OCTaeTCs YMCTas HKOJIOTHYECKast cpesia, HeTPOHyTast MPUPO/a, rie 6e3-
OI1aCHO, XOPOILINH KJIMMAaT U HEJOPOTOi CepBUC, UHTEPECHAS U 110JIE3-
Hasl IS 310POBbs HAIIMOHAJIBHAS KyXHSI.

ITostomy B XXI Beke, BEKE HHAYCTPUHU TYpU3Ma, TYPUCTCKO-PEKpPE-
alMOHHBIN noTeHan KaBkasa criocoOeH peBpaTUTh JaHHBIN PErnOH
B KPYIHEUIINH MHUPOBOI KypOPTHO-0aIbHEOIOTHYECKUN TYPUCTHYE-
CKUI HEHTp. DTOT NOTEHLMAJI UMEET MECTO OBITh TOJIBKO Onaromaps
TOMY, YTO TOPHBIE MACCHBHI HE AAIOT COBPEMEHHBIM BUIAM JIOPOT H
TpaHCIIOpTa BOWTH Ha TEPPUTOPUH MApPKOB U 3arnoBenHnkoB. Ho Bce
9TO MOXKET BECbMa ObICTPO U3MEHUTHCSA, €CJIM aBTOMOOMIIBHBIE U JKe-
JIe3HBIE IOPOTH ¥ X AyOIEphl HAYHYT IPOHUKATH BIITYOb FTOPHBIX TEP-
PUTOPHI 110 JOJTMHAM FOPHBIX PEK U IepeBayiaM. Takue T0poTrH, 0O4eHb
rpy0o Broprasicek B pupony KaBkaza, OyayT HECTH HEBOCIOIHAMOE
pa3pyllieHUE SKOCUCTEMBIL. [6]
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B cBsI3u ¢ 3THM BO3HHKACT HEOOXOIMMOCTh 00PaTUTh 0CO00E BHUMAHHUE
Ha MPEeIOCTEPETarONIMii ONBIT TPAHCIIOPTHOTO U TYPHUCTHYECKOTO OCBOC-
HUSI, HAIIPAMED, €BPOTICHCKIX AJIBIT, pe3yIIETaToM KOToporo B 80—90-¢ Tomsr
OBUIN SKCTPEHHBIE M BEChMa JOPOTOCTOSIIIIE MEPBI BCEX MPHAIBITUHCKIX
TOCYZapCTB IO O3I0POBJICHUIO U CIIACEHHIO CBOMX TOPHBIX TEPPUTOPUIA.
[Ipu 3TOM 07 BO3/IEIICTBHEM CTPEMUTENILHO pa3BUBAIOILETOCS TY-
pHU3Ma BCe HACTOMUMBEE 3BYUYMT Ml IMPOOMBKHM aBTOTPAHCIIOPTHBIX
KopuaopoB yepe3 3amaanbiii KaBkasckuil xpeber B palioHe ceBepo-3a-
najHoOM yacth Dnp0Opyca — B Abxazuro u bonpmoi Coun HarmpsMyro.
MHOTO4YHCIeHHBIX aBTOPOB 3THX U1 HE CMYIIAET, YTO 3TH aBTOTPAHC-
MOPTHBIE KOPHIOPHI OYITyT MPOJIEraTh MO 3aII0BEIHBIM 36MJISIM, SKOJIOTUsI
KOTOPBIX, IPH HBIHEIITHIX TPAHCIIOPTHBIX TEXHOJIOTHUSX, POCTO HE JI0-
ITyCKaeT caMOii BO3MOYKHOCTH 3THX IPOEKTOB M3-3a UX Pa3pyLINTEIbHO-
T'0 XapakTepa IJIsl 3KOCUCTEM, 110 KOTOPBIM HaMEUEeH IPOoOpOC aBToTpacc.
Bce 310 yka3plBaeT Ha TO, UTO TYPUCTUUECKUI IIOTEHIUAI MOYKHO CO-
XPaHUTh TOJILKO B TOM CIIydae, €CJIU BO IVIaBY yIvia Oy[eT TOCTaBlIeHa KO-
crcreMa 3anaHoro KaBkasa, a TEXHOJIOTUH TPAHCIIOPTHBIX KOMMYHHKA-
i OyIyT SKOJIOTMYECKH YUCTBIMHU. TONBKO B 3TOM CITy4ae MbI CIIOCOOHBI
BBIXO/IUTh Ha PEKMM YCTOIHYMBOTO Pa3BUTHS MEPCIIEKTUBHBIX TYPUCTCKUX
Tepputopuii 3ananHoro Kaskaza. OCHOBHBIM (hakTOPOM, CIIOCOOHBIM 00e-
CTIEYNTD, KaK Pa3BUTHE JAHHOTO PETHOHA, TAK U COXPAHHOCTH €r0 3KOCH-
CTEMBI, SIBIISIETCS IPABHIILHO BEIOPAHHASI CTPATErHsl pa3BUTHSI BCEH TpaHC-
TTIOPTHOM crcTeMbl 3araaHoro Kakasza. OHa nommKHa OBITh OpraHmIeCKH
BCTPOCHHO, 03y CIIOBHO, MAKCUMAITLHO SKOJIOTHYECKH JIPY’KECTBEHHOM.
B npotuBHOM citydae 3KOJIOIHH 3TOM YacTH IUIaHEeThl OyAeT HAHECCH He-
rorpaBUMbIN yiiepO. [1oaToMy Ui IPUHATHS pelieHni CTPOUTENHCTBA
MEKIyHapOJHOTO TpaHcIopTHOro kopuaopa B XXI Beke, HyxeH Oonee
IIMPOKUIA, KOMIUIEKCHBIA U CUCTEMHBII ITOJXOJ1, YYUTHIBAIOLIUMI YPE3BbI-
YaiHO OONBLION AMANa30H SKOHOMUYECKUX, TEXHUUECKUX, TEXHOJIOTHYe-
CKHX, COLIMAJIbHBIX, IOJIMTUYECKUX U IKOJIOTHUECKUX (PaKTOpOB.
CrenoBareibHO, poLece M00ATbHONW MHTETPalud MEXIy CyOb-
ektamu eneparuu PO CKDOO u Abxazum TpedyeT 000CHOBAHHOTO
MEXyHapOHOTO JOr0BOpa, KOMIJIEKCHOTO M MHHOBAIIMOHHOTO MO~
X0JIa K TPAHCIIOPTHOM HNOJINTHKE — «HOBAsi apXUTEKTYPa TPAHCIIOPTHOM
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noiutukn XXI Beka B 30He 3anaaHo-KaBkazckoro n AGXa3ckoro 6uoc-
(epHoOro 3aMoBeAHNKA, a Takke COUMHCKOTO HALIMOHAIBHOTO MapKay.
OTta cTparerus sBIsSETCS CUCTEMOM «CBA3HOCTI TEPPUTOPUH Pa3HBIX
cyosektoB PO B pernone CK®O u Abxa3uu, 4ToO SBISIETCS rapaH-
TOM SKOHOMHYECKOW cTaOMIbHOCTH Ha KaBKase Ha JITUTENbHBINA CPOK.
Lenp Takoro mpoekTa — pa3padoTKa IKOJIOTHYECKH YHCTHIX TPAHCTIOPT-
HBIX CPEJICTB MEPEMEIICHHS ACCAXKUPOB U TPY30MOTOKOB Uepes3 Xpe-
6er 3anmagnoro Kaskaza n3 CKOO B A0xazuio.

To ecTb, peub UAET O CO3AaHUU CETH COBPEMEHHBIX 3CTaKaHbIX J0-
POT THMA IPy30MacCaKUPCKUX TPYOOTIPOBOAHBIX M IPY30BBIX CKOPOCT-
HBIX KaHATHBIX JIOPOT BAOJbL Oepera MOpsi U OJHOBPEMEHHO C CO3/a-
HUEM HETIOCPEJCTBEHHOTO TPAHCIIOPTHOTO COOOIICHHUS BCEX PAliOHOB
u roposioB Abxazuu ¢ Kpacuoit [lomnstHOH, ¢ oOecrieueHneM CyTOUHOM
TOCTYITHOCTH TyAa W 00paTHO OT a’poropra MuHepaasHeIX Bom mo
Kpacnoii [onsas! uepe3 AbGxa3zuio.

Takue TpaHCIOPTHBIE CUCTEMBI MOTYT PEIIUThH HEPA3PEIINMYO 33/1a-
4y: KaK MPOUTH TaM, IJIe HEeIb3sI TPOUTH, HE JOTPAaruBasich 10 3eMITH, 0e3
LIyma, He Imyras T 1 3sepeid. [IpoiiTu, yunTeIBas HapacTarolee 1aB-
JICHHE CO CTOPOHBI MUPOBOTO TYPHUCTUIECKOTO TIOTOKA, ITPHUBJIEKAs €ro
PECYPCHI [UTsl YKPETUICHUS, a He pa3pyIleHHs YHUKAITbHOW 3KOCHCTEMBI
3amagaoro KaBkasa. TakuM 00pa3om, COBEpIIEHCTBOBAHUE TPAHCTIOPT-
HBIX ¥ PEKPEAIIOHHBIX YCIYyT 00yCIaBIMBaET BOZMOKHOCTD YCKOPEHHUS
(hopMHUpOBaHUS M Pa3BUTHS Ka4eCTBEHHOM HHPPACTPYKTYPHI peKpeal-
OHHOT'O pPBIHKA, YTO Tpe/roaracT yBeInIeHHE MOTOKA PEKPEaHTOB, a
3HAYMT, U (PUHAHCOBBIX IOTOKOB B OIO/PKETHI PA3INYHBIX YPOBHEH.

Hy»xHa Obl1a Hay4yHO-000CHOBaHHAs pa3pab0TKa TPAHCIIOPTHOM CH-
cTeMbl. B 3TOH CBSI3M MOUCK HEOPAWHAPHON aJIbTEPHATUBHOM TpaHC-
TTIOPTHOW CHCTEMBI, a0COTFOTHO 00€CIICUNBAIOIICH TEXHOIOTHICCKYIO 1
IKOJIOTMYECKYI0 0€30TaCHOCTh, TIPH BBICOKOCKOPOCTHOM, KOM(OPTHOM
NEPEMCUICHUN MACCBI TYPUCTOB U MAJIOITAPTUOHHBIX CKOPOTIOPTAIINXCA
Ipy30B IpHOOpETaeT 0Cco0yI0 aKTyanbHOCTh. AJIFTEPHATHBHAS TPaHC-
MopTHas cuctemMa OyayT 3aHUMAaTh 0C000€ MECTO B MH(PACTPYKTYype
HaJ[36MHOT'0 TPAHCIIOPTHOT'O KOMIUIEKCA JIF0OOTO FOPHO-TYPUCTUUECKO-
T'O PETHOHA, 3TO MPUHIUITHAILHO. TakKe MPUHIIMIIHAIBHO U TO, YTO TH-
OpumHas TpPaHCIIOPTHAS CHCTeMa OyAyIIero OyJeT MUTaThCsl ajJbTepHa-
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THUBHBIMH BO30OHOBIISIEMBIMH MCTOUHHKAMH SHEPTHHU (BO3/yX, COJHIIE,
BaKyyM, aKKyMYJISITOpHasi Oarapesi, MarHUTHasl JICBUTALHS U T.11.).

B mporiecce TpaHCHOPTUPOBKH TPYOONPOBOIHBIM CIIOCOOOM BCSI
cucreMa He OyIeT 3aBHCETh OT MOTOJbl, OT HA3€MHOTO, BO3AYLIHOTO
BUJIOB TpaHcHopTa. byayT orcyTcTBOBaTh MPOOIEMBI TPAHCIOPTHBIX
poOOK, 3aTOPOB, 3aILIMIICHHOCTH, IIIyMa, KOTOPbIE MIPHUCYIIH HA3eM-
HBIM U BO3IYLIHBIM BUJaM TpaHcnopra. CKOpOCTh JOCTaBKU B TOPHBIX
MECTax B JICJIOBBIX, OOIIECTBEHHBIX, KHJIBIX IEHTPax | T.J1. OyzeT B 5
pas3 BbIllIE, YeM Ha3eMHBIMH BUIaMH TPAHCIIOPTA.

Takol BHJI HAJ3eMHOTO MPO3PAYHOTO CKOPOCTHOTO TPYOOTIIPOBO-
JHOTO TPAHCIOPTa HE MMEIOLIETO aHajora B MUpe, CIIPOCKTUPOBAH B
Poccun. MOXHO TIPOSIOKUTH B TOPHOH MECTHOCTH C JIF000H KpHUBH3-
HOM, a TaKXKe B TOPOAE MEKAY 3AaHUSIMUA OTCTOSIILIUMHU APYT OT Apyra
Ha PacCTOSHUHU TPHU METpa, THAMETP TIPO3PadHOi TPYOHI 2,5 MeTpa.

TpaccupoBka OCyIIECTBISIETCS Ha BEICOTE OT 3,5 — 12 MeTpoB, 4TO
BBIILIE OCHOBHBIX JUKOPACTYIUX JEPEBLEB B TOPHBIX 30HAaX M BCEX I'0-
POACKHX KOMMYHHKAIIMOHHBIX, PEKIaMHBIX HHPpacTpykTyp. Typuct
IIpU NIEPEMEILEHUH MOXET 0003peTh JlaHAma(T u maHopaMmy ropoza.
CucreMa aBTOMaTM3WpOBaHa, JBWKCHHUS TIPOUCXOAUT O€3 BOJAMTEIS.
TpancnopTHbIE Kancyasl MOTYT OBITh KaK, OTHOMECTHBIMH, TaK U 110
18 mecT. B ropoackom pexume CKOPOCTh IBHXKEHHS cocTaBisieT 60
KM/4, 32 TOPOJICKOH 4epToi — ckopocTh 120 KM/4 ¢ CyTOUHON MPOH3-
BOJUTEJIBHOCTBIO 12 ThIC. Uel., 0€3 OXKUIaHUs U1l HOCAAKH U BBICAIKH
JIONEH U BBITPY3KH TPY30B. YpoBeHb myma — 10 1ub.

I'py3onaccaxupckre MHOro(yHKIIMOHAIbHBIC CKOPOCTHBIC KaHATHBIE
JIOpOTH O0JbII0N BMECTUMOCTH (710 80 9er.), ABUTAIOTCS CO CKOPOCTHIO
45 xM/4 TIpu BETPOBOM TIOTOKe 15 M/c Oe3 packaumBaHus, pabOTaIOT B
KPYIJIOCYTOUHOM PEXUME, a TAKKE JOTIOTHUTEIBHO MOTYT CITY>KUTb JIIS
I07IBO3a U BBIBO3a COLIMAIBHO-3HAUYMMBIX IPY30B M3 CAaHATOPHEB, IOMOB
OT/IbIXa, HA JIOKAJIbHBIX CETSIX, CTHIKYIOIIUXCS C MATUCTPAJIbHBIMU CETs-
Mmu. OO1ast mpoTsKEHHOCTD NpeziaraeMoit Tpacchl 190 km, croumocts 1
KM. — 2,9 mutH. nomapoB. OO1mast mpoBo3Hast CIOCOOHOCTE 9 THIC. Uel. B
cytku 1 800 T. rpy3a. Yposensb mryma — 20 6. Takast KOHCTpYKIUs Ipy-
30I1acCaKMPCKOM KaHATHOMN Oporu pa3padoraHa. AHaium3 1 00001eHue
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MAaTepHaJIOB IO TCOTEKTOHMYECKOMY CTPOEHHUIO, CECMUYIECKUM, THIPOTe-
OJIOTHYECKHUM, MHKEHEPHO-TEOJIOTMYECKUM U THIPOMETEOPOSIOTMYECKUM
ycJI0BUAM paiiona 3anaaHoro KaBkasa qaeT oiHoe OCHOBaHUE 3asBUTh O
TOTOBHOCTH U HAJICKHOCTH IIPOCKTHBIX PELLCHUN IIPEUIAraeMbIX UCXO/I-
HBIX MAaTEpPHAJIOB U KOHCTPYKLIMH JUTsl CTPOUTENBCTBA KOMILIEKCa

B c¢Bsi3u ¢ U310’)KEHHBIM, HEOOXOAUMO OTIENIbHO NOAYEPKHYTh aK-
TyallbHOCTh COCTABIISIONICH cO3MaHus U (DYHKITMOHUPOBAHUSI MEXK-
JlyHAPOJIHBIX TPAHCIIOPTHBIX KOPUIOPOB Ha Teppuropun Poccuiickoit
®denepannu, 6€3 KOTOPHIX B TOJITOCPOYHON MEPCIEKTHBE HE YIacTCs
o0ecrevnTh HEOOXOAUMBIN IJIsl PETHOHAIBHBIX TPAHCTIOPTHBIX KOPH-
J0pPOB YPOBEHb KOHKYPEHTOCIIOCOOHOCTH.
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METOAUKA MATEMATHUYECKOI'O
MOJEJHUPOBAHUSA JEJOBbBIX NCTUPAIOIINX
BO3JIEVCTBUN HA IPUYAJIBHBIE COOPYXKEHUSA

3eepes A.A., bexkep A.T., Yeaposa T.3., bensaesa T./I.

Jleoanoii nokpose okazvieaem 3HavumenbHoe ucmupaioujee 8030el-
cmeue Ha NOBEPXHOCMb MOPCKUX UHIICEHEPHBIX coopyaceHull. B patio-
HAX C BbICOKOU OUHAMUYHOCMBIO Opeliha 1eds1H020 NOKPO8a 0OHOU U3
savicHeuuux npobiem obecnedeHus Hecyueli CHOCOOHOCHU DIEeMEHNO08
KOHCIPYKYUU A6ISIemest onpeoeietue UHMeHCUGHOCU UX USHOCA OM
ucmupanusi Opeudyroumum 1b0oM.

Benuuuna nedosoti abpazuu 3asucum om O0IbUI020 KOTULECNEA
Pakmopos, OCHOBHBIMU U3 KOMOPBIX AGIAIOMCL: KOHMAKMHOE 0asie-
Hue, ONUHA NYymu UCMUPAHUY U CONPOMUBTEHUE MAMEPUATLA 10080l
abpaszuu.

Jnuna nymu ucmupanusi u 6eautUHa KOHMAKMHO20 0As1eHUs onpe-
Oensiiomest npoyeccamu Opelqha 1edsaHbIX 00pa308anull U uUx 63aumo-
Oeticmeuem ¢ coopyaceruem. Jliis ux KoruiecmeeHHOU OYenKu Heooxo-
OUMO UMeMb MaAMeMamu4ecKull annapam pacuema 1e0060u Hazpy3Ku.
B mo epems, xax sxcnepumenmanbhbie UCCIe008aHUS PAZTUYHBIX M-
mepuanos Ha conpomugieHue 1e0080u adpasuu NO360NAIONM YCMAaHo-
BUMb IMNUPUYECKYIO 3ABUCUMOCTTD UHIMEHCUBHOCTIU 1€0060LL AOpa3ulL.
CosmecmHnoe UCnONb306aHUe MeOPEeMULECKOU MOOenu 83aumMooeli-
CMBUSL U IMNUPULECKOU MOOENU PA3PYULeHUS. MATNEePUANd NO38OseN
co30amsv MemoOuKy pacyema 21younsl 1e0060U adpasui.

B cmamuve paccmampusaiomesi memoouxa Mamemamuiecko2o mo-
0enUpoBanUsL 1e008bIX UCUPAIOWUX 8030EUCMBEUL HA NPUHATLHBLE CO-
OPYIHCEHUSL.

Knrwouesvie cnosa: nedosas abpasus, b6emoH, mamemamuyeckoe
Modenuposarue
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THE METHOD OF MATHEMATICAL MODELING OF ICE
ABRASIVE EFFECTS ON BERTHING FACILITIES

Zverev A.A., Bekker A.T., Uvarova T.E., Belyaeva T.D.

The ice cover has a significant abrasive effect on the surface of ma-
rine engineering structures. In areas with high dynamics of ice cover
drift, one of the most important problems of providing load-bearing
capacity of structural elements is to determine the intensity of their
wear from abrasion by drifting ice.

The magnitude of ice abrasion depends on many factors, the main
of which are: contact pressure, abrasion path length and material re-
sistance to ice abrasion.

The length of the abrasion path and the magnitude of the contact
pressure are determined by the processes of drift of ice formations and
their interaction with the structure. To assess them, it is necessary to
have a mathematical model for calculating the ice load. At the same
time, experimental studies of various materials for resistance to ice
abrasion make it possible to establish an empirical dependence of the
intensity of ice abrasion. The combined use of a theoretical model of
interaction and an empirical model of material destruction makes it
possible to create a method for calculating the depth of ice abrasion.

The article discusses the method of mathematical modeling of ice
abrasive effects on berthing facilities.

Keywords: ice abrasion, concrete; mathematical modeling

BBenenne

B nacTostmiee Bpems mpobiema OIeHKH HCTHPATOIINX BO3IEHCTBUN
OT JIPEH(YIOIETo JISTHOTO MIOKPOBa HA MOPCKUE TUPOTCXHUUYCCKUC
COOPYKEHHS OCTAETCA aKTyaJIbHOU M TPeOyeT MPO0KEHIUS HAyIHBIX
HCCJICJIOBAHUH B 3TOW 00JIACTH, YTO OOYCIOBIICHO CIICIYIONUMHU MPH-
YUHAMH: MHOTOOOPa3HeM U CIIOKHOCTBIO ITPOIIECCOB Pa3pyIIeHUs Jie-
JSTHBIX 00pa30BaHUI IPH B3aUMOJICHCTBUY C COOPYKEHHUEM; OOJIBITUM
pa3dpocoM (hU3HKO-MEXaHUUECKUX XapaKTePUCTHK JIb/Ia; HEJ0CTaTOu-
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HbIM 00BEMOM HATYPHBIX JaHHBIX, KaK IO JIGJIOBOH HArpy3ke, Tak U
T10 JIEJTOBOH a0pa3uu; HECOTIIACOBAHHOCTHIO KCIIEPHUMEHTAIBHBIX UC-
CJIEZIOBaHUI HA COTIPOTUBIIEHNE MAaTEPHAJIOB JIEOBOIM a0pa3uu 1, KaK
CJIEJICTBUE, OTCYTCTBUEM B HOPMATHBHOU JIMTEpaType TPEOOBAHMUIA,
MIPEIBSBIIEMBIX K N3HOCOCTOMKOCTH MaTepuana (0eToH, MeTalll, 1Mo-
KPBITHUSI) TIPU UCTUPAFOIIEM BO3JICHCTBHUH JIbJIA.

Bricokas auHaMuKa JIEITHOTO TOKPOBa CIIOCOOCTBYET pa3pyLICHUIO
OTI0p MOPCKUX MH)KEHEPHBIX COOpPYXEHMH OT JenoBoi abpasuu. Ha-
TypHBIE HAOIIFOICHUS 32 U3HOCOM Marepuaja KOHCTPYKIUH OT UCTH-
PAarOIIEero BO3ACHCTBHUS Jib/ia ITOKAa3aJlM, YTO CTEIEeHb adpa3uu OeToHa
MoxeT pocturarb: 0,9+1,6 Mmm/rog — o Habmogenusm S. Huovinen
[11]; 0,2+11,6 Mmm/Tom — o uiccrenoBanmsiM J. Janson [13, 14] Ha masi-
kax B banrutickom mope; 1,0+5,0 mm/ron — o HaOmroaenusm F. Hara
[9, 10] mst oTTOp MOCTOB B YCTBSIX PEK.

B cooTBeTcTBUM € KOHUENIMEN OLIEHKU UCTUPAOLIETO BO3AEHCTBUSA
npaa [8,15] mpobnema pacdera rTryOWHBI JIeI0BOM a0pa3uy MOXKET OBITh
pasjelieHa Ha JBE YacTH: MPoOJieMa OICHKH JICAOBBIX BO3/ICHCTBUH,
BBI3BIBAIOIINX a0pa3uio, U MpodiieMa COMPOTUBIICHHUS MaTepuaa KOH-
CTPYKIIMH UCTUPAIOIEMY BO3/ICHCTBUIO JIH/A.

st perenust mpoOIeMBbl JIEAOBBIX BO3JICHCTBHIA, BBI3BIBAIOIIUX
abpasznio, HeoOXOAMMO NMETh MaTeMaTHYECKUH armapaT pacyeTa KoH-
TaKTHOTO JaBJICHHUS JIbJIa, JJTUHBI [Ty TH UCTHPAHUS U TTYOHHBI JISJTOBOU
abpasuu [6, 7].

Crnenyer OTMETHUTD, YTO CYIIECTBYIONINE MOPTOBBIC THAPOTEXHU-
YeCKHe COOPYKEHHUS HEPEKO IKCIUTYaTUPYIOTCS B JIEAOBBIX YCIIOBHUSX
Pa3IMYHON UHTEHCUBHOCTH, YTO TPEOYIOT OIICHKH BEJIIMYMHBI H3HOCA
OCHOBHBIX KOHCTPYKITUI BCIIEJICTBHE BO3IEHCTBUS Jibaa. OQHAKO, CO-
BPEMCHHBIC HOPMATHBHBIC IOKYMEHTHI HE PETIAMEHTHPYIOT CIIOCO-
OBl OLICHKH JIEJIOBBIX BO3JCHCTBHIA MIPH pacy€Tax TIyOWHBI JEIOBOU
abpazum.

B paGote paccmarpuBaeTcs aBTOpCKasi METOIMKA MATEMATUIESCKOTO
MOJIENTMPOBAHUS B3aUMOJICHCTBHS JIEITHBIX 00Pa30BaHIHI C MOPCKIMH
NPOTSHDKEHHBIMU COOPYKEHUSIMU U OMUCHIBACTCS AITOPUTM pacuyéTa
[TyOWHBI JIEJIOBOW a0pa3uu AJIsl 3TOTO THUTIA KOHCTPYKITHA.
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HccaenoBanus mpodJiem JienoBoii abpa3uu B J|aabHeBOCTOYHOM
(denepanbnom ynusepcurtere (JIBDY)

Hayunsrii KomnekTuB kKadeapsl THAPOTEXHUKH, TEOPUH 3IaHUN H
coopyxenuit J[BOY non pyxosonctsom A.T. bekkepa [2, 1] Ha oc-
HOBAaHUU MHOTOJICTHHUX HCCJIEIOBAHUH MPOLECCOB B3aUMOJECHCTBHUS
Jb/1a C MOPCKUMH THAPOTEXHUYECKUMHU coopyxkeHusmu (MI'TC) paz-
pabotan Mozenb pacuera ITyOnHbI JIeA0BOH adpa3ui, OCHOBAaHHYIO Ha
COBMECTHOM HCIIOJIb30BAaHUH AIMITHPUIECKON MOJIEI HHTEHCUBHOCTH
Je0BOH adpa3uy M BEPOSTHOCTHOM MMUTALIMOHHOW MoAenn GpopMu-
pOBaHUs JIEJIOBBIX BO3/IEHCTBUH.

OOm1ast BepOsITHOCTHASI IMUTALIOHHAS] MOZIEb (DOPMUPOBAHHS Jie-
noBbIX Bo3zeiicTBuii Ha MI'TC ocHOBaHa Ha UnCIIEeHHOM ()OPMUPOBAHHUN
(YHKIMU pacIipe/iesieHns TapaMeTPOB JISIOBOTO PEKUMa U MIMUTALMN
BCEX BO3MOXKHBIX CUTYaIMH, XapaKTepPU3yeMbIX CITy4aiiHbIM COYETaHU-
€M 3HaUEHMH BXOJIHBIX IIapaMeTpoB. B pamkax BepOsSTHOCTHOW UMUTA-
LIMOHHOW MOZAENH Ul KaKJOW CUTYallMH BBIMOJIHAETCS pacueT napa-
METPOB JICIIOBBIX UCTUPAIOIINX BO3AEHCTBUH, 1JIs1 UETO MCHONIb3YIOTCS
MaTeMaTn4eckre MOJEIH Mpollecca MEXaHUYECKOrO B3aUMOJIEHCTBUS
JeASHBIX 00pa30BaHuUil ¢ cOOpyKeHUEM. B pesyinbTrare 4uncieHHOro Mo-
JIeTUPOBAaHUS M UIMUTAIMM BCEX PacyeTHBIX CUTyalllii 3a BeCh MEpHOJ
IKCIUTyaTallul COOPYKEHUS ONPEAEISIIOTCS] XapaKTEPUCTHKU JICIOBOH
Harpy3Ku, KOHTAKTHOTO JIABJIEHUS U JUTMHA ITyTH UCTUPAHMSL.

OmnucanHas MOJZIEJb UCTIONB30BaIaCh ITPH MPOCKTUPOBAHHUH JIE03a-
LIUTHOTO TOsiCa U3 M3HOCOCTOWKOTO OETOHA /1T OCHOBAaHUS TpaBUTa-
nuoHHoro Tuna «bepkym Mecropoxkaenns ApkyTtyH-Zaru [6].

Crnemyer oTBETUTD, UTO JAHHASI MOAEJIb NIPEIHA3HAYEHA IS pacuéTa
DTyOWHBI JIeI0BOM adpa3uy A1l OTAEIBEHO CTOSIINX OMHOYHBIX MIIX MHO-
T'OOIIOPHBIX BEPTUKAIBHBIX COOPYKEHUH LIITMHAPUIECKOH (DOPMBI 1 IpH-
YaJbHBIX NAIOB [4]. OHaKo, 0CBOCHUE APKTHKHU TPEOyeT CTPOUTEIIHCTBA
MIOPTOBOM MH(PACTPYKTYPbI I CYAOB U 3aBOZIOB CXKIDKEHHUSI IPUPOIHOTO
raza (CIII') c menpro pemreHus 3a1a4 pa3BUTHSI CEBEPHOTO MOPCKOTO Iy TH
u obecriedeHys JOObIM U TIepepaboTku HeTH U raza. OMHUM U3 pelie-
HUI 3TOH IPOOIIEMBI SIBJISIETCS] CTPOUTENHCTBO U TPAHCIIOPTHPOBKA K Me-
CTY KCIUTyaTaluy HaIUIABHBIX KOHCTPYKIMH 13 NETKUX 0eToHOB. Takue
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0ETOHBI IMEFOT HU3KHI TIOKa3aTelh TPOYHOCTH 1 BO3ACHCTBHE HA TO00-
HbIEe KOHCTPYKIMH Apei]yIONHX JIesIHBIX 00pa30BaHMiA SBISETCS KpaiiHe
HeKeNaTeNbHbIM. B CBsI3U ¢ 3THM BO3HMKAET HEOOXOIMMOCTh Opeiee-
HUS CTETICHH U3HOCA OETOHHBIX TOBEPXHOCTEH MOAOOHBIX COOPYKEHUH.

AJITOPUTMBI pacyeTa OCHOBHBIX MapaMeTPOB JIeT0BBIX
BO3/elicTBUI HA MPOTSIZKEHHOE COOPY KeHHe

st pacuera rmyounsl jegoBoit abpazuu MI'TC npumeHsieTcst KoM-
TIIEKCHBIN Ioaxond, BKJ]IO‘Ia}OHII/Iﬁ BBITTOJIHCHUEC SKCIICPUMECHTAJIbHBIX
U pacyeTHO-TEOPETHUECKUX PAOOT.

OKCHepUMEHTaNIbHAsg YacTh BKJIIOYACT UCCIEAOBAHUS CTPOUTEIb-
HBIX MaTepHUajOB Ha CONPOTHUBIICHHE JIEJOBBIM HCTUPAIOIIUM BO3/ICH-
CTBHISIM H TTOJTyY€HHE SMITUPHUIECKON MOJICITH MHTEHCHUBHOCTH JISIOBON
abpasmm [8, 15, 12].

TeopeTndeckue 4acTh COCTOUT U3 CIETYIOIINX TAIOB:

— c0opa JaHHBIX 10 THIPOMETEOPOJIOIMIECKUM YCIOBHSIM palioHa

CTPOUTEIBCTBA;

— ¢0Op JaHHBIX O KOHCTPYKLHH COOPYKECHHUS;

— pa3paboTka MaTeMaTu4ecKOi MOJIENIN pacyeTa JeOBbIX UCTHPa-
FOIITUX BO3ZICHCTBUH, TIO3BOJISTIONIEH OMPENeTUTh pa3Mephl 30HBI
KOHTaKTa, ITOABEPKECHHON JISTOBOM abpasnm, Kak B IUIaHE, TaK
" 110 BBICOTE, BCJIMYMHBI KOHTAKTHOT'O AaBJICHUSA, NJIMHBI ITYTHU
abpasuu ¥ ee TIIyOuHy.

B nanHoli paboTe paccMaTprBaeTCsl MaTeMaTH4eCKast MOJICIb, OTIH-
chIBaroIas mpouecc (HOpMUPOBAHHS UCTHPAIOIINX BO3ACHCTBUII Ha
MPUYATIBHOE COOPYKEHHE C YUETOM KOHCTPYKTHBHBIX OCOOCHHOCTEH,
JIEIOBOTO ¥ KIIMMATHYECKOTO PEeKUMa MECTHOCTU. B pesynbrare mMo-
JIEJIMPOBAHUS OIMPEEIISIOTCS TapaMeTphl, HEOOXOANMEIE [T pacuéTa
DTyOWHBI JISMOBOM adpa3uu (IIMHA TyTH abpas3wu, CKOPOCTh apeida
JibAa, KOHTAaKTHOC IaBJICHUC, BPCMs BSaHMO}leﬁCTBI/IH u ]lp)

3a OCHOBHOM CIIeHapHil B3anMOJICHCTBHSI IPUHUMAETCSI pacuEéTHas
CHUTyalusi, B KOTOPOH COOpPYKEHUE PACTIOIOKEHO y Oepera, JieAsHbIe
00pa3oBaHUs 3aJaHHOTO pa3Mepa JBUTAIOTCS MO pymOaMm, COOTBET-
CTBYIOIINM HanOoIlee ONIaCHOMY HallpaBIICHUIO peida Jib1a, Ha yroi
COOpYKEHHS B COOTBETCTBHH C PO30ii npetida.
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[Ipu pazpaboTke anropuT™Ma ¥ IPOrpamMMBbl pacdeTa ObLTH TPHHSTHI
CIIEeIYIONINE TOMYIICHHUS:

1. JIenstHO¥ TIOKPOB ITPEICTABISAET COOOH COBOKYITHOCTB JIGASHBIX I10-
JIeH KPYIIIOTO OYepTaHus B TUIAHE, XapaKTePU3YIOUTUXCS CIICTYIOIITMMHI
rapamMeTpaMu: TOJIIIUHOM JISASHBIX 1oj1el h, CkopocThIo 0011IeTO Ipetida
10 HanpapJIeHUSIM V, IMaMeTpoM MoJieH Jibaa D, mpoyHocTsio jibja R.

2. Pasmep nensHoro nonst D 3agaercst Takum 00pa3oM, 4ToObI 00e-
CIIEYUTH CIIEHApUH TIPOpPE3aHus JIbJa. 3a HadaIbHYIO paCYeTHYIO TOU-
Ky IPUHUMAETCS TOUKA KaCaHUS JISASTHOTO TOJISl C COOPYKEHUEM, pac-
TOJIOKCHHASI HA OKPY>KHOCTH JISISTHOTO TI0JISI B MECTE MEPEeCEUCHHS C
BEKTOPOM CKOPOCTH, IPOBEACHHOTO Yepe3 IICHTP ITOH OKPYIKHOCTH, B
COOTBETCTBHHU C CXEMOH pHUCyHKa 1.

s - - ~
N/~
/ AN
/ \
/ / \
W
[ 1
| |
\ /
N\ V/
AN 7
N e

—_— —

Puc. 1. Cxema k pacueTy miuomann yObIBIIETO JIbaa, V,  — CKOPOCTH JIbJa
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3. Ob6nacTh paccMaTPUBACMBIX CUTYAIIUH JIETOBOTO PEKUMA YCIIOB-
HO OTpaHHYEHa CIIeIYIOIIUMHU TpeAeTiaMu:

— TtoumuHa jbaa h > 0,3 m [14];

— CIUIOYEHHOCTBIO OmuToro mpaa N > 6 [14].

4. JlemoBast Harpy3Ka OT ABWKYIIUXCS TTOJIEH ISl TIPOTSKEHHOTO
COOpYKEHUS onpeersiercs no popmyie [5]:

F.,, = 22-10"3VhyJAk,R.p, (1)
rje V — CKOPOCTh JIBHXKEHUS JIEAAHOTO MOJst, M/C; h, — Tommuna
POBHOTO IIbJ1a, M; A — MaKCHUMaJIbHAas TUIOMIAIb JIEASTHOTO OIS (MITH
CyMMapHasi IJIOIIa b HECKOIBKHX JICJSHBIX TOJICH, OKa3bIBAFOIIINX
JIaBJIEHUE JPYT HA Jpyra), M2, KOTOpas MOKET BO3JCHCTBOBATh Ha
pacCcYUThIBAEMBIH JIEMEHT COOPYKEHHUS, OlpeieiseMas 1o HaTyp-
HBIM HaONIOJEHHUSIM WM MMPUHUMaeMmasi B 3aBUCHMOCTH OT IIOIIe-
PEYHBIX pa3MepPOB COOPYKeHUs, Kak A = 3b? (rme b — momepeunbIit
pasmep coopyxeHus); k, — ko3 PpuInenT, IPUHUMAEMBIH 110 Tabau-
ue 18 [5]; k, — koadpuunent, mpurumaemeiii o Tabnuue 19 [5];
R_— mpo4nOCTh JbJa Ha 01HOOCHOE Ckarue, MIla; p — MIOTHOCTS
BOJbI, KI/M>.

[Ipu atom, Harpy3ka, onpenencHHas mo ¢opmynie (1), He MOXeT
obrTh Gonbiie Harpysku Fy , MH, ompenensiemoii rio ¢popmyie:

Fypw = kkyRyRbshg, (2)
rae k — koaddunment, onpeaensemMsrit mo [5]; bS — TIPOTSHKEHHOCTD
KOHTAaKTa JICJITHOTO TIOKPOBA C COOPYKESHHEM, M.

MaremaTnyeckas UMUTAIIMOHHAS MOJIE]Th MEXaHIHIECKOTO B3aH-
MOJCUCTBUS APEHPYIOMINX JCATHBIX MOJICH ¢ COOPYKCHUEM OITH-
ChIBaeT mpoiiecc (OPMUPOBAHUS JICTOBON HATPY3KH U JUTHHBI Iy TH
B3aMMOJICHCTBHS Ha KaXXJOM Iiare mMojaeaupoBanus. [Ipu Moxenu-
POBaHUM MEXaHU3MOB KHHEMATHYECKOTO MPOIIECCa MEXaHUYECKOTO
B3aWMOEHCTBHS MEXY JIbIMHAMH H MTPOTIecca pa3pyIeHus Jes-
HBIX TI0JICH Ha KOHTAKTE C COOPYKEHUEM HMCIIOJIb30BaJICs JUCKPET-
HBINA OIXO.I.

B ciyuae nmpope3aHust Jibia pyU B3aUMOJICHCTBUH C COOPYIKEHHEM
paccMarpuBaeTCs IIEHTPAIbHBIA MOTHOCTHI0 HEYNPYTUH yiap, Koraa
BCsI KHHETHUYECKAsl SHEPIHsl MPUPABHUBACTCS K Pad0OTe KOHTAKTHOM
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CHUJIbI HA IyTH BHEIPEHUSI ONIOPHI B Jie. MeToanka onpeieIeHust CKo-
pOCTH BHEIPEHWUSI JIb/Ia, CIIeI0BATEIHLHO, BpEMEHH U JUTUHBI Iy TH B3a-
HUMOJIEMCTBUS JIEASHOM IJIMTHI, OCHOBaHA HA TEOPEME O KHHETUYECKOU
sHepruu. V3MeHeHne KHHETUYSCKON SHEPTHH JISJTHOTO TIOJIs Ha He-
KOTOPOM €TO TIepEeMEIEHUH PaBHO CyMMe padOT BCeX ACHCTBYIOIINX
CHWJI Ha 3TOM K€ TIEPEeMEIICHUN
yv2 .y2

e 2= Y W, (3)
rae M, — Macca Ib[IMHBI Ha i-M 11are, Kr; M. | — Macca JIbJIMHBI Ha Clle-
JYIOIIEM IIare, Kr; V,. — CKOPOCTb JBMKEHHSA Ha 1-M wmare, M/c; V., —
CKOPOCTB JIbIMHBI Ha CIIEYIOMIEM 1uare, M/c; )W, —pabora Bcex aeii-
CTBYIOIINX CHII B k-If cuTyanum.

B JAaHHOM cnyqae BCA KMHCTUYCCKaAs 3Heprm{ JIbAUHBI HpI/IpaBHI/I-
BaeTCs K paboTe KOHTAKTHOW CHITBI Ha ITyTH BHEIPEHHSI OTIOPHI B JIE]T.
KoHTakTHast ciiia ONpe/IeiIeTCs Kak MPON3BEACHNE 3HAUCHUS Ipeiesia
IIPOYHOCTH JIbJIa Ha CkaThe R Ha IuIomiaas 30Hbl KOHTAKTa, a FeoMe-
TPHS 30HBI KOHTAKTa OmpeaesseTcst GopMoil omophl coopykeHus. B
CBSI3U C YeM U3MEHEHUE KHHETUYECKOM SHEPTHHU JISJTHOTO TIOJISI MOYKHO
MIPEJICTABUTH B CIEIYIOIIEM BUE:

2 V2
fox FAx; = %_%7 (4)

e F., AX, — nejioBast cuia v JUIMHA Iy TH B3aMMOJIEHCTBHSA Ha 1-M I1are
pacueTHOM CUTyallUu.

JlivHa myTH B3aMMOJICHCTBUS JIbJIa C OTIOPOM Ha i-OM IIare orpe-
nersieTcs mo opmyiie

Ax; = Vi - A, &)

rae At — mar MoAeTupOBaHUs JIbAWHEI 110 BPEMEHH, C.

Tora MOXKHO ONIPENIEITUTh 3aKOH H3MEHEHUS CKOPOCTH IIPOPE3aHUs
npaa 1o Gopmyne
M; V7 +2F;V;At ( 6)

M,

[Ipu monmHOI ToTEpe JEATHBIM MOJIEM KHHETUYECKO SHEPTUH OHO
OCTAHOBUTCS, TIPH ITOM:

— CKOpOCTh Onoka abaa V.=0;

— BpeMs BHEIPCHHSI ONIPEIETUTCS Kak ti =1 - At;

— JJIMHA ITyTH B3aumozencTBus Xi = Y X..

Vigr =
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Macca b/, y4acTBYIOIIETO B MPOIIECCEe B3aUMOJICHCTBHUS, OTpe-
JersieTcs o hopmyiie

M; = My — Mj out
My = Aohxp (7
M;out = Aiouthirp
rie M, — HauanbHas Macca JIeSHOro oJIsL, Kr; M, | —Macca yObIBLIei
yacTu (MPOpe3aHHOM ) JIGJTHOTO MMOJIs Ha 1-M mare B k-i cuTyaruu, Kr;
A, — HaYaJbHAas MWIOWIAb JIEATHOTO O, M* A, | — IUIOIA/b yObIB-
el YaCTH JIbJIMHBI BCIICACTBUE €r0 Pa3pyLICHUs IPH NPOPE3aHIH Ha
i-M mare B k-if cutyanuuu, M%; p — INIOTHOCTB JIbJ1A, KI/M>.
[Tmomane yOBIBIIETO (3aIITPUXOBAHHAS 00JIACTh) JICASTHOTO TTOJIS
[IPU €r0 BHEAPEHHUH ONPEEISIeTCS B COOTBETCTBUH C PUCYHKOM 1.

AJropuT™m pacdera
JlenstHOM ITOKPOB MIPECTABISET COOO COBOKYITHOCTB JIEASTHBIX 00-
pa30BaHUM, ABUKYIIUXCS HENPEPBIBHO B TEUEHHUE BCETO BPEMEHH JIe-
JIOXO0J1a, TP ATOM HAIPaBJICHUS IBIKSHHSI MOTYT U3MEHAThcsa. Heoo-
XOUMO paCCUUTBIBATD JICAOBBIC BO3JICI7[CTBI/I$I 110 OCHOBHBIM pYM6aM C
LIETIbIO YUETa BIUSHUA JICAOBBIX BO3ICUCTBUN C KXKIOTO HAIPABICHHUS
Ha COOTBETCTBYIONIYIO BHEUTHIOIO TPaHb KOHCTPYKIIUU COOPYKEHHS,
[IPU 3TOM CYMMAapHYIO JUIMHY ITyTH B3aUMOJICHCTBUS CO BCEX HAIPaB-
JIEHUH MOYKHO OTIPEAETUTH 110 popmyIe:
X=3X'Va ta) (®)
e V, — OTHOCHUTENbHASE CKOPOCTh KOHTAKTHOTO B3aUMOJIEHCTBHS Jie-
JSTHBIX 00pa30BaHui ¢ COOPYKEHHEM, ONpeieNsieTcs] Kak (PyHKIMS BEK-
TOpa CKOPOCTH JIEIHBIX 00pa3oBaHuid, M/C; t, — BpeMs B3aUMOJIEH-
CTBHS, C; N — MOPSAKOBBII HOMEP COOTBETCTBYIOLIETO pyMOa.
KonmdecTBo ciyyaeB B3anMOIECHCTBUS JIEISHOTO TIOJS C COOpPYIKe-
HUEM OIPEJEISAETCS ¢ yUETOM BPEMEHH OJTHOTO B3aUMOJACHCTBUS, BE-
posTHOCTH Apefida Ibaa A pacdeTHOro pyMOa U OOIIero BpeMeH!
Jiegoxoaa mo Gopmysie:
Ninte = Fseason,, B, (9)
tint
rae N, —4KCIIOo B3aUMOJICHCTBHM, t  — BpeMs Jiefoxona, t. — Bpemst
OJIHOTO B3aUMOJIEHCTBHSA, P_ — BEPOATHOCTD Apeti(ha 110 HATIPaBJICHHIO.
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Juist Ka)xaoro U3 BRIOpaHHBIX HAIPABICHHUH OTPEIENISIOTCS I10-
MepevyHble pa3Mepsl 30HBI KOHTAKTa JEASHBIX MOJIEH C COOPYKEHH-
€M, KaK MPOEKLHs COOPYKEHUS Ha NPSAMYI0, NEPIEHAUKYISIPHYIO
HampaslIeHHIO apeiida. O0mas cxema BO3AeHCTBUS JIEASHBIX 00pa-
30BaHUN HA KOHCTPYKIHUIO NPHYAIBHOTO COOPYKEHHS NMPUBEICHA
Ha pUCYHKeE 2.

V‘[B - NPoEKUUS

ckopocmu V; Ha
cmopoxy (B

Hanpabnenue >/

dpedda V,

A NpoeKuus
ckopocmu Vi Ha
cmopony (B

V,[U - NpoeKuus
ckopocmu V; Ha
cmopony CD

V8. npoeKyus
ckopocmu V, Ha

cmopoHy AB Hanpabnetue

dpelga Va

Puc. 2. Cxema k pacueTy CKOpOCTH Jpeiida baa Bo3neHcTBrit

I[aBJ'IeHI/Ie Ha KOHTAKTE «JICA-COOPYKCHUCH TIPU €TI0 PABHOMEPHOM

pacrpeeneHun onpeensiercs mo Gopmyre:
F

Oy = @a (10)
rae F — pacuerHas nenoBas Harpyska, MH.

JIJ1s Ka)K10T0 M3 BO3MOXKHOTO HAIPaBJICHUs Jiperiha OnpeeNsiroTes
MOTIEpEYHBIC Pa3Mephbl 30HBI B3aNMOICHCTBUS JISISHBIX ITOJIEH U COO-
pyKEeHUS KaK IPOEKIHS COOPYKEHHS Ha IIPSIMYIO, IIEPIIEHIUKYIISIPHY IO
HanpasJIeHHIO Tperida.

brok cxema anroputMa pacdera oKa3aH Ha pUCYHKE 3.
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HAYAJIO

BBOJI
JIAHHBIX

Pesynpratel pacuera:

KomnuuecTBo pacyeTHBIX TOUEK
Ckopoctsb npefida npaa

A

KonTakrHOE J1aBiieHue
Jlnuna mytn abpasun

!

JTA.
KOHEL HET Pacuer ckopocTu apeiida nbna:

v Vi =V(M*(V)-2*F*V*At*1e6)/(Mo-M; our))
Jlnuna myTta

abpazuu:
AX;:Vi *At

l

Koopaunare! nenrpa mnomus:
O =0 F+At*Vy
O,=0O,+At*V,

PacueT maccel npa:
Mi,out.:Ai,out’khi’k p

[llupuHa 30HBI KOHTAKTa: Harpyska:
b=V((xcp-Xc) ) H(Yep-yen)?)) F=m*K,*Ky*R.*h*b

Puc. 3. Anropurm onpezesieH s napaMmeTpoB ist pacuéra rryOuHbI
ne10Boi abpazun

BriBOABI

PazpaboTka mMomesneli B3auMOICHCTBHUS JEASHBIX 00pa3oBaHUN C
paznuuabivu TUIaMu MI'TC sIBIsSieTCsI BAXKHBIM 3TalloM B CO3JIaHUU
METOJIKH OIpeJIeIeHNs TIIyOHHBI JieJoBOM abpasun. Takue mMomenn
JTOJKHBI 0aTh HATIPABIICHBI HA YUET Pa3INIHbBIX ACTIEKTOB JICJOBBIX UC-
THUPAIOLIUX BO3IECHCTBUM.

[IpenmoxeHHass MOJIEINB SBISICTCSI PE3YJIETATOM MHOTOJICTHEH pabo-
ThI U [IPEJICTABIIICT COOON MHCTPYMEHT, C IOMOIIBIO0 KOTOPOTO MOYKHO
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MOJTYYUTh JAHHBIE JJIS ONPEACIICHHS TIIyOHUHBI JISTOBOI abpas3uu, a
VMEHHO, BEJIMYMHBI KOHTAKTHOTO JABJIEHUS, CKOPOCTH HA KOHTAKTe,
JUTAHBI ITyTH a0pa3nuu ¥ BpEMHU B3aUMOICHCTBUS.

Hcronp30BaHHBIHA MTOIX0 MOXKET OBITh PEaTM30BaH Ha JIIOOOM SI3bI-
K€ IMPOrpaMMHUPOBaHUsA. ABTOPBI HCIIONB30BAIN MAKET MPUKIAIHBIX
nporpaMmm MATLAB 11 MopenupoBaHts ¥ TOTyYEHHs PE3YJIbTaToB.
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COMPUTER AIDED SCHEMATIC DESIGN:
HOW TO MANAGE LARGE DATA IN THE EARLY
STAGES OF URBAN DESIGN PROJECTS

Plotnikova T.A.

The study was designed to research and analyse the existing meth-
ods used in the industry and propose alternative solutions that would
meet the growing project demand. One of the major findings of this
paper shows that 65% of interviewed architects and urban designers
reported a lack of data accuracy in their concept design solutions, as
well as dissatisfaction with the segregated concept design process.
Having identified key inefficiencies in pre-design and the schematic
design stages of urban design, the study develops a multiplatform
web application - a space planning tool that is capable of assisting
with data informed design decisions in the early stages of large-scale
urban design projects. The alternative solution allows for the exe-
cution of concept stage prototyping through Ul cell modification by
integrating data and generating spatial solutions based on the adja-
cency requirements.

Purpose: the purpose of this study is to understand, improve and
eliminate inefficiencies in the early stages of the urban design process.

Methodology: this study will first review existing inefficiencies of
the architecture and urban design industry using 2 researched methods:
non-participant observations and surveys. Non-participant observa-
tions were continuous and were carried out for a period of 9 months.
The group that was studied involved 17 people that worked on the
early-stage design stage of large-scale architecture and urban design
projects. In addition to that, a survey was carried out to examine the
identified inefficiencies further and to confirm the hypothesis. The sur-
vey involved 370 industry professionals from over 15 countries. Based
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on the developed understanding of project delivery inefficiencies, a
classification will be developed to categorize the existing software.
Finally, this study will conduct a series of experiments to develop a
technical solution to meet current industry demands.

Results: identification of key pre-design and the schematic design
inefficiencies, development of a multiplatform web application.

Practical implications: the application is being tested and used in
the industry of architecture, urban and spatial design, it has the poten-
tial to save companies time and financial resources.

Keywords: urban design; data management; architectural design;
planning; application

Introduction

Every urban design project is unique and heavily relies on sets of
technical and spatial requirements. Between hand sketches, physical
models and long Excel sheets, industry professionals are often lost in
the cumbersome early stage design process and seek alternative meth-
ods to consolidate their ideation. Not being able to efficiently process
ever changing spatial data requirements, work efficiency decreases,
forcing urban design industry professionals to spend more time and
resources on a given project. Experiencing the problem first hand mo-
tivated me to explore this issue further — interview industry profession-
als, study their methods and perhaps come up with a technical solution
to make early-stage design more accurate and efficient.

The purpose of this paper is to identify inefficiencies in pre-design
and schematic design phases of large-scale urban design projects, anal-
yse the existing methods and propose alternative tools that can be im-
plemented in architectural offices worldwide to improve the practice
of the early-stage design.

Currently, architectural and urban design software solutions are only
offered in the later design stages (Fig. 1). However, the pre-design
stage, which takes up to 15% of the designer’s work, has been over-
looked. Having to rely on antiquated methods, like hand sketching and
model making, often results in overworked personnel, missed dead-
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lines and lost resources (time and money). That causes huge friction
as project budgets tend to go over budget by 27% of the intended cost.

Figure 1. Presents the technologically neglected stages of urban and
architectural design
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Fig. 1. Architecture phases of design and software that tailors to each of them

With the ongoing development of new cities, regions and re-develop-
ment of the existing urban fabric, design methods are becoming a highly
important topic. Team efficiency does not depend only on the individu-
al talent, but also on the available tools for the execution of the project.

Materials and methods

To contextualize the problem, this paper uses both primary and sec-
ondary data. Secondary data was used to present the existing trends and
patterns on a large scale. The primary data was accumulated through
surveys, observations and experiments.

Observations were conducted in four different locations: London,
Hong Kong, Shanghai and Los Angeles. They were made at large scale
architectural practices that are highly involved in master planning and
urban development projects. Observations were made within small and
large teams (4-10), specifically in the early stages of large scale proj-
ects. To accumulate additional primary data, a large digital survey was
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carried out. It involved 278 industry professionals with at least three
years of experience in urban design. The objective of the survey was
to understand the difficulties that people experience in their workplace,
particularly during the pre-design and schematic design phases. It was
focused on finding out the time limitations experienced due to the lack
of the needed technology, how frequently these problems were experi-
enced and methods that respondents used to solve them.

To establish cause and effect relationships, as well as to develop a
novel solution to existing problems, this paper relied on experimen-
tal research. After accumulating data from first hand observations and
surveys, an MVP (Minimum Viable Product) of an application was
developed and introduced as an additional experimental research tool.
MVP was a cloud application named Uflo that allowed users to import
their data and generate spatial arrangements online. It was created as a
response to the research and allowed users to solve the problems that
were most frequently reported through the survey. This experiment was
used to determine whether additional tools can substitute the tradition-
al methods of the design practice and improve its overall efficiency.

The application was introduced to the same group of respondents
that answered the survey and was used to test the hypothesis. All the
tests and feedback were documented in the written form on the forum
section of the application. Such format allowed us to facilitate an open
discussion about the issues and the desired function of the application.

Results

Having performed observations, surveys and in-depth experiments,
four main challenges that decrease efficiency in the early stages of large
urban design projects were identified:

1. Lack of data accuracy in concept design solutions

2. Segregated concept design process

3. Complicated software

4. Lack of collaboration tools

Using sketching and modelmaking has always been great for ide-
ation, but when it comes to large scale projects such methods can cre-
ate inaccuracies, delays and inefficiencies in the design process. While
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producing numerous design options and iterations, it is very easy to
lose track of data and adjacency requirements, which means designers
have to go back, revise and reiterate their proposals. This results in ex-
tra time and money being spent on a project. Being able to incorporate
data early on in the process would not only improve the speed of the
team, but would also help with understanding of the space and hence
create better design solutions. Visual representation of the space plays
a critical role in designers’ understanding of the space and consequent
design decisions. (Loomis, Jack M, 2003)

When speaking about the segregated design process, 92% of the in-
terviewed teams use a combination of tools, including hand sketching,
physical model making, sketchup, Excel sheets to track data and so on.
Having to operate with various tools might seem to make the design
process agile, but in reality 75% of people reported having a completely
different outcome: the design process becomes more rigid, as so much in-
formation and spatial data has to be moved from one medium to another.

There are several technological solutions currently used by industry
professionals to accurately inform their design with data: SketchUp,
AutoCAD, Rhino, Revit, and a plug-in for Grasshopper — GhExcel to
incorporate Excel into 3D modeling. Unfortunately most of the afore-
mentioned tools require specialized software knowledge and that cre-
ates significant problems when different team members do not know
the same software or are unable to operate it at the same level.

In my survey, 65% of architecture and urban design professionals
reported having difficulties with converting and integrating Excel data
into their concept design proposals. Having observed existing design
approaches and practices within leading architectural firms worldwide
also showed that there is a variety of software for later design stages,
but no comprehensive tools for the pre-design and schematic design
phases. (Fig. 1) It is fair to say that the early stages of architectural and
urban design are technologically neglected and are in need of an alter-
native solution to aid designers in their creative work. My findings con-
firm this assessment and identify the need for alternative technological
advancements to handle the growing project demand.
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Creating concept designs is not only about aesthetic proposals, but
also about functionality and usability of the space, which requires a lot
of spatial data management and consideration. Having the necessary
software to aid with the ideation process would significantly improve
the urban design practice at its early stages. It could allow architects and
urban designers to focus directly on creating narratives and design strat-
egies, without having to worry about losing track of data requirements.

The solution

Having understood the pain points for designers, I developed an
alternative solution for data management in the early stages of urban
design projects. The web application Uflo translates Excel data to in-
fographics, allows users to juxtapose cells, change parameters and eas-
ily identify the mismatch between data and generated geometry. Uflo
allows users to import Excel data with spatial and adjacency require-
ments and generate various possibilities of spatial combinations in one
workspace. (Fig. 2) This solution was set to create a digital ecosystem
for concept design ideation backed by data.

Eaae Generate random
Parse Excel Files - values for each
requirements
area

Yes Area Generate
Render Shapes requirements placements for

met? each area

No
End

Fig. 2. Flowchart of the developed software - Uflo
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The tool was tested by various focus groups: large architecture offic-
es in Hong Kong and Los Angeles, as well as focus groups in the Uni-
versity of the Arts London: Central Saint Martins and the University
of Southern California. The tool received positive feedback, indicating
its potential to save a lot of time and effort in the early stages of the
design process. It consolidated the concept design process, increasing
the efficiency and accuracy of project resolution.

The primary mission of Uflo was to tackle the problems architects
and urban designers experience in the early stages of their design pro-
cess. Uflo was created to help urban planners, architectural designers
and project managers to work with big data and organize it spatially.
It simplifies the process of master planning, and saves time and finan-
cial resources. The application streamlines the process and focuses on
making the design of large projects user-friendly and efficient. This
application can be used in master planning and site drafting, where it
is necessary to visualize and manage big data (Fig. 3).
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Fig. 3. Conversion of imported Excel data to geometric output.

The developed tool solves four problems:

e [ack of tools necessary for handling complex data in early de-
sign stages of large-scale projects.

e Absence of user-friendly data-informed applications for profes-
sionals without prior design software experience.
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e [Lack of software portability (not available on tablets or web).

e Inefficiency of having to use multiple tools and programs to keep

track of data in the early stages of large-scale design projects.

Prior to Uflo, the existing problem was solved by using a combina-
tion of tools and programs in a sequential and cyclical order. One of
such typical processes is described as follows: exporting Excel with
spatial requirement to AutoCAD, developing a physical model on the
basis of areas generated on AutoCAD, photographing the physical
model and recreating it in 3D in SketchUp.

The aforementioned process is highly segregated and has its lim-
itations in terms of data tracking and data management. Using various
tools and media requires translating data to 3D and back to Excel mul-
tiple times, which is extremely cumbersome when a lot of big data is
at stake. It also lacks user-friendly tools — most of the software that is
currently used requires a certain level of proficiency, which makes it
hard to collaborate with clients and other industry professionals.

The developed application solved that by streamlining the workflow
and creating a space for uninterrupted creative process. It provides the
designer with an effortless feeling: tech simplifies the conversion of
data into 2D, and the front-end design allows users to make all neces-
sary modifications in the same workspace. Uflo has a unique niche in
the market — what used to be done by hand sketches, numerous calcu-
lations and physical modeling, can now be done digitally. The applica-
tion is in no way competing with BIM or construction software; it only
streamlines the concept design process and works as a bridge between
the project brief and the schematic design solution. It also informs the
designer whether the proposal meets data requirements, which in turn
minimises the number of iterations the designer has to make in the
pre-design and schematic design phases.

The MVP of Uflo is based on Bayesian inference and allows an in-
dividual to inform design with incoming data on the go. Additional data
and programmatic conditions can be added to the file and be seamless-
ly integrated in the strategy, for example additional requirements from
the client. Uflo has a very simple user-friendly interface which makes
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it very easy to navigate through the application. It does not require any
previous software knowledge and can be used as an efficient tool for
collaborating with clients (Fig. 4).

Uflo fills a unique niche in the market and addresses multiple prob-
lems, providing users with data informed design solutions, user-friend-
ly design tools and a workspace with digital access for collaboration
and presentations.

Innovative characteristics of the invention are based on adding a
layer of digital collaboration and allowing users to bring the segregated
concept design process online.

Complete example of operating the application (Uflo):

e The invention can be operated online and offline (either accessed as

aweb application or installed on the computer and accessed offline)

e The first step involves importing the Excel file with all the nec-
essary data for geometry generation. The Excel file should incor-
porate data classified by type and subtype, as well as identified
juxtaposition requirements, if any.

e The user is offered a choice of geometric cell output shape (square
/ circle) depending on the scale and design intent. The user is
also offered a range of color schemes for geometric output. An
add-on function allows the customization of color themes.

e Once Excel is imported, one of the geometric outputs is gener-
ated (based on the input data and juxtaposition requirements).

e After geometric output is generated, the user has a choice to ei-
ther generate alternative outputs that meet the requirements or
work with the current output to refine spatial arrangement.

e Users can change geometry by increasing, decreasing, separating
or merging cells, changing arrangement and juxtaposition. Any
change in geometry is reflected on the imported Excel file. If a
clash is identified, the user will see a warning window showing
the identified clash between geometry and data. When operating
in a workspace, the user sees that data informs geometric output
and vice versa. Any change either in data or geometry is reflected
on the other.
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e When collaborating with others (team members, clients, etc.)
the user has an option to lock the input data so that changes in
geometry are not possible. In such cases the application would
only show occurring clashes.

e When auser decides to create a collaborative project workspace,
an additional side bar is added, where each member can make
notes. Another add-on function of Uflo allows any changes to
the geometric output to be recorded per user in the history tab
to keep track of design iterations.

e Depending on the project, the user can decide at which stage to
import the map, pin and juxtapose geometry on site.

e With or without map geolocation, users can input base height
parameters and modify their spatial arrangements. (Fig. 4)

e Any changes that occur in geometry can also be translated to Excel
and a warning window with clash identifications would pop up.

e Users have the option to export generated 2D or 3D geometric
output in .dwg and .skp to import in architectural software for
the following design stages.
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Fig. 4. Locating geometric output on a site, changing its spatial arrangement

Unexpected findings

Having interviewed multiple interdisciplinary professionals who
work in architecture, urban exhibition, and installation design, several
unexpected discoveries were made.
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The study was able to recognise that there are many professionals
who curate or design exhibitions who do not have a design background
and also struggle with data management in the early stages of their de-
sign projects. Having to sequentially arrange spatial data requirements,
create narratives and work collaboratively often imposes a challenge,
as there is no software or application that could aid the process.

This finding made me realise that Uflo is applicable to spatial design
of various scales, be it a large master plan or an exhibition. Data-backed
ideation is key when it comes to space-planning: it allows the creation
of more precise design solutions and a significant decrease in the num-
ber of design iterations.

Focusing on less generally allows people to achieve better results.
(Bradley, 2014)

Having technology that aids with data management can allow archi-
tects and urban and spatial designers to focus on the creative compo-
nent of their projects, create more precise design solutions and improve
the overall design practice.

Discussion & Conclusion

The aim of this paper was to analyse the existing inefficiencies in the
pre-design and schematic design phases of urban design. In addition to this,
this paper makes an attempt to solve those inefficiencies of the industry
and proposes an alternative software solution to aid the design process.

This study took me on a fascinating journey through the time: it
allowed me to understand the traditions of the industry, as well as the
needs of the current time and industry demand.

Analysing the inefficiencies made me realise that sometimes we
have to leverage macro and micro approaches. Sometimes it is crucial
to step outside and analyse industry practices as a whole. As architects
and urban designers, we are so busy with the ever-growing project de-
mands, bids and competitions, that we often simply do not have time
to reflect upon and change the setup of our practices.

Having a few months off my office architecture job allowed me to
dive deeper into this issue, interview people, design the UI of the po-
tential solution and test it with the industry.
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The next steps of this work will involve accumulating further in-
depth feedback from designers and developing the software further to
make it as comprehensive as possible, taking into account the feedback
that I received during the initial testing.

I personally do not think that is necessary nor beneficial for cre-
atives to try and attempt to digitalize the whole design process. We
think with our bodies, we sense space within, and taking away sketch-
ing and physical model making would take away from design practice
as a whole. But I do believe that we should be developing more com-
prehensive solutions to aid us in the design process, especially when
large data is involved.

Returning to the introduction, it is now possible to say that ineffi-
ciencies in the early-stage design are mostly due to the lack of tools
available to architects and urban designers. The development and im-
plementation of new software can improve data management, result
in more efficient project delivery and better well-being for industry
professionals.

It is to be hoped that this paper will be helpful to designers who have
interest in both urban design and technology, serve as a basis for future
studies on the relationship between technology and schematic design
and eventually lead to further development of technology to support
spatial designers in their work.
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HNCCIEAOBAHUE JTUHAMMKHU BBI1 POCCHUHN
B YCJIOBUAX IUP®POBU3ALINU SKOHOMUKHN

Jomaxun H.U., Paouonoea E.A., Peioanos A.A.,
Moexapoen H.O., Booonvanosea H.A., Ceiuesa A.B.

B xo0e nposedennoeo ucciedo8anus 8via6i1eHa HeIUHEHAs 3A68UCU-
mocmo Qunamuxu BBII om ysenuuenus epyzoobopoma. Paspabomana
pezpeccuornas mooeis, onpedendioujas eenuduny BBII ¢ 3agucumo-
cmu om Ounamuxu epyzoobopoma. Ciedyem KOHCMAmupo8amy, 4mo
6 Poccuu croscuncst 00801bHO HUSKULL YPOBEHb NPUMEHEHUs YUPPOBbIX
UHHOBAYULL, NO CPABHEHUIO C 3APYOENCHLIMU KOMNAHUSIMU PA3EUNBIX
CMPar u npooodHcaem 0CmasamvpCsl Ha HUSKOM YPOGHe.

Lenv: Boiosunyma u dokazana 2unomesa, Ymo ¢ HOMOWbI0 Mamema-
MUYECKol MOOeIU, MONCHO nomyuums npoenoz BBII Poccuu Ha ciedyro-
Wi 200 HA OCHOBE UCHONb308AHUS KAK IUHEUHOU peepecCUOHHOU MOOe,
ompadicarouyell 3a8UcumMocms eenudunvl BBII om ounamuxu epy30060po-
ma, max u npu Ucnonb3oeanuu Al-mooenu «nepcenmpomny, sKovarouseli
cebsl COBOKYNHOCHb OaHHBIX, OMPAXCAIOWUX PA3BUMIE IKOHOMUKI.

Memoo, unu memooonozus npogedenus padomol: B pabome npu-
MEHATUCL MaKUe Memoobl UCCIe008AHUS, KAK: MOHOZpadUUecKull,
aHanumuyeckutl, TUHeuHas peepeccus u HeluHeunas mamemamuye-
CKasl MOOETb, A MAKJiCe AHATU3, U3yueHue u 0boouyenie.

Pesynemamui: [Ipeocmasnena paspadbomannas Al-modenv (mo-
0ellb UCKYCCMBEHHO20 UHMELILEKINA) «NepCenmpoH», NPeOHA3HaA4eHHAs
0711 npoenosuposanusi BBII Poccuu na ochose 6X0OHbIX napamempos,
npeoCmasnAoWUx COB0KYRHOCHb OAHHbIX, OMPANCAIOWUX PA3GUMLE
peanvHo2o cekmopa sxkoHomuxu Poccuu 3a 2011-2019 ee., exntouas
OuHamuxy epyzoobopoma. Paccmompern onvlm npumeHenus cucmem
UCKYCCMBEHHO20 UHMELIEKMA 8 YENAX NPOSHOZUPOBAHUS BPEMEHHBIX
pa0os, 6 mom uucie BBII PO.
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Oonacmo npumeHeHus pe3yabmamos: dKOHOMUKA, (PUHAHCOBASL
chepa, npoeHo3uposarue U NAAHUPOBAHUE XO3AUCMEEHHOU U (DUHAH-
COBOI 0esmebHOCIU, IKOHOMUYECKas 0e30NaACHOCMb

Kniouesvie cnosa: BBII; npocnos; aunetinas peepeccus; Al-mooens
nepcenmpon,; Heupocens, Yyupposasi IKOHOMUKA, 2py30000pom

RESEARCH OF THE DYNAMICS
OF RUSSIAN GDP IN THE CONDITIONS
OF DIGITALIZATION OF THE ECONOMY

Lomakin N.I, Radionova E.A., Rybanov A.A.,
Gavrilova O.A., Vodopyanova N.A., Sycheva A.V.

In the course of the study, a nonlinear dependence of the GDP dy-
namics on the increase in freight turnover was revealed. A regression
model has been developed that determines the value of GDP depending
on the dynamics of freight turnover. It should be stated that in Russia
there is a rather low level of application of digital innovations, in com-
parison with foreign companies in developed countries, and continues
to remain at a low level.

Purpose. A hypothesis was put forward and proved that using a
mathematical model, it is possible to obtain a forecast of Russia’s GDP
for the next year based on the use of both a linear regression model
reflecting the dependence of the GDP value on the dynamics of freight
turnover, and using the AI-model “perceptron”, which includes the ag-
gregate data reflecting the development of the economy.

Method or methodology of the work. The work used research meth-
ods such as: monographic, analytical, linear regression and nonlinear
mathematical model, as well as analysis, study and generalization.

Results. A developed Al model (artificial intelligence model) ““Per-
ceptron” is presented, designed to predict Russia’s GDP based on in-
put parameters representing a set of data reflecting the development
of the real sector of the Russian economy in 2011-2019, including the
dynamics of freight turnover. The experience of using artificial intel-
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ligence systems for forecasting time series, including the RF GDP, is
considered.

Field of application of the results: economics, financial sphere,
forecasting and planning of economic and financial activities, eco-
nomic security

Keywords: GDP; forecast, linear regression; perceptron AI-model;
neural network; digital economy; freight turnover

BBenenne

AKTyanbHOCTh UCCJICIOBAHUS — B TOM, UTO C MOSIBJICHHEM HOBOTO
TexHoioruueckoro yknana «uaycrpus 4.0» BOZHUKAIOT IPEANOCHLI-
KU CTPEMHUTEITHHOTO Pa3BUTHS IU(DPOBON SKOHOMHUKH, KOTOPBIE TIPUBO-
JIT K TPaHC(OpMAITMH 1 TIOSBICHUIO HOBBIX IKOHOMHUECKHUX OTHOIIIE-
HUM, OCHOBAaHHBIX Ha aBTOMATU3AIINH OM3HEC-TIPOIIECCOB, IPUMECHECHUH
CHCTEM UCKYCCTBEHHOTO MHTEIEKTa. [I[porHo3upoBanne BpeMEeHHBIX
PSAIOB B YCIOBHSIX PIHOYHOM HEONPEAEICHHOCTH UMEET BaXKHOE 3HA-
YEHUE, OJTHAKO, HECMOTPSI HA MHOXKECTBO MTPOBEICHHBIX HAYYHBIX Pa3-
paboTOK, OTAENBHBIC ACTIEKTHI TPOOIEMBI OCTAFOTCS HEJJOCTATOYHO U3-
VYICHHBIMU U TPEOYIOT JOTIOTHUTEIBHBIX UCCICIOBAHUN.

HccnenoBanbl TeopeTrueckrue ocHOBBI AuHaMuku BBII B ycrnoBusix
PBIHOYHOM HEOTPEACTICHHOCTH U (hOPMUPOBAHISI IIHPPOBON SKOHOMHU-
ku. [IpornoszupoBanue BBII umeeT BakHOE 3HAaUEHUE, IOCKOJIBKY I10-
3BOJISIET 00ECIICUNTE COATAHCHPOBAHHOCTD, YCTOWIHBOCTE B Pa3BUTHH
Pa3IMYHBIX OTpaciel HAPOJHOTO XO3SHCTBA, U €r0 SKOHOMHYECKYFO Oe3-
OIIACHOCTH, 4TO 00YCIIaBIMUBAET PAKTHIECKYIO 3HAYMMOCTh UCCIIE0Ba-
uusi. BBII B tuHaMuke nipejicTaBisieT co0oit BpeMeHHoM psijt. Kak uz-
BECTHO, CYIIECTBYET MHOXKECTBO METOZOB U MOZETICH MPOrHO3UPOBAHUSL.

B Hacrosimieit craTbe 3arparuBaeTcs mpooieMa, UCTIOIB30BAHIS CHCTEM
HCKYCCTBEHHOTO MHTEIUIEKTA, B essiX nporno3upoBanus BBII Poccuu ¢
HCIIOJIb30BAaHUEM JIMHAMUKHU [1aPAMETPOB PEATIbHOTO CEKTOPA SKOHOMUKH,
BKJIFOYasi TPy30000pOT M HEKOTOPHIE MAKPO3KOHOMUYECKHUE TIOKA3ATEIIH.

Lens wccmenoBaHmsi COCTOUT B TOM, YTOOBI BBIIBUHYTH U TOKAa3aTh
TUIIOTE3Y, YTO C TOMOIIBI0 MATEMaTUIECKIX MOJICIICH, MOYKHO MOTYyYUTh
nporHo3 BBII Poccuun Ha cnenyroniuii rof Ha OCHOBE MCIIOJIb30BaHUS
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Kak JIMHEHOW perpecCMOHHOM MOJIeNH, OTpakarolleld 3aBUCUMOCTh
BermuuHbl BBII oT nuaaMuky rpy30000poTa, Tak U ¢ MPUMEHEHHEM
Al-Monenu, BKITIOUAroIIel B ce0s1 COBOKYITHOCTB JAHHBIX, OTPAYKAFOIIINX
pa3BuTHe 3koHOMUKHN P® 3a anammsupyemslii nepron 2011-2019 rr.

B pabote mpuMeHsIIICh TaKhe METOIbI NCCIIEIOBAHMUS, KaK: MOHO-
rpaduuecKknii, aHAINTHYECKUH, PacUeTHO-KOHCTPYKTUBHBIHN, JTHHEH-
Has perpeccusi U HeJuHelHas mateMatuyeckas Al-mozens, a Takke
aHaJIn3, U3ydeHue u 00o0IICHHE.

1. Pe3ynbTaThl HccIeI0BAHUA M UX 00CyKAeHUE

1.1. Ilpumenenue nuneitnoit pecpeccuu 6 npoznosuposanuu BBI1 P@O

Jluneiinas perpeccus (anmi. Linear regression) — ucroiab3yeMasi B
CTaTUCTUKE PErPECCHOHHAsI MOJEIb 3aBUCUMOCTH OIHOM (0OBsCHSIe-
MO, 3aBUCHUMOM) TTIEPEMEHHOMN. OT JAPYTON MW HECKONBKUX IPYTUX
MEepEeMEHHBIX ((haKTOPOB, PErpeccopoB, HE3ABUCUMBIX MEPEMEHHBIX )
C JIMHEWHOH (hyHKITHEH 3aBHCHUMOCTH [5].

Kak u3BecTHO, BajoBOW BHYTPEHHUU MPOAYKT (AHTI. Lross
domestic product), odmenpunstoe cokpamenue — BBII (aarn. GDP)
NpeAcTaBIsieT co00H MaKpOAIKOHOMUUYECKUH MOKa3arelb, KOTOPBIN
OTPaXaeT PIHOYHYIO CTOMMOCTb BCEX KOHEYHBIX TOBAPOB U YCIYT,
WHBIMH CJIOBAMH — TOBApOB, MPEAHA3HAYEHHBIX JIJIS1 HETIOCPEICTBEH-
HOTO yHOTpeOIeHHUs, UCIOIb30BaHUs HJIM MPUMEHEHHUS, KOTOphIE
OBUIM NMPOU3BEICHBI 33 IO BO BCEX OTPACIAX 3KOHOMUKH HA Tep-
PUTOPHH TOCYAapCTBa ISl MOTPEOICHUS, SKCIIOPTa U HAKOTIICHUS,
HE3aBUCUMO OT HAallMOHAJIBHON MPUHAMJIEKHOCTH UCIOIb30BAHHBIX
(hakTopoB npousBojcTBa [1].

Bomnpocsl focTuxkeHus: yCTOMUUBOCTH POCCUNCKON SKOHOMUKH U
IKOHOMHYECKON 030ITaCHOCTH B YCIIOBUSIX HAPACTaHUS PhIHOYHOM He-
OIIPEENICHHOCTH U PUCKa B Ipolecce TH(poBu3auu TpedyIoT K cede
emie GOJBIIET0 BHUMAHUS, BBIBUTAs HA TIEPEIHUN TUIaH MpoodiIemMy
nporno3upoBanus pazmepa BBII crpansl. g moctpoenust GyHKIHO-
HaJa pealnu3alyy JMHEHHOW pEerpecCHy Ha SI3bIKE TPOrpaMMHUPOBAHHS
Python 6buta ncnonb3oBana miargopma Colab komnanun Microsoft.
HcxonHble TaHHBIE TIPEICTaBICHBI B TadmuIe 1.
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Tabruya 1.
HcxonHble 1aHHbIE

e onsolros Hosopoccuiickuii Mepeseseqo | BEN
I & Aspopaor, faraiip, MOopEKoe pe ! | Nepesesern | Mepesesern || =7 | Araekc
PYZ0000PAT | s, pyb. | akuum, pus. NapoX0AcTED, ":DPEKD;(T:E"DE;M mapa.T KO | mMapaT Ao 'f'["pg; Mgsﬁ’ e
ot P T aKUMM, py6. Py aonn.

4245 106.78 77 8,86 9,05 1399 5735 ED8 161038 1517
4183 112,08 Ft, 5.01 £.83 1411 5544 B03 163066 1088 63983
4063 14212 83 B.1 812 1384 5404 583 157841 1154 5761
3300 160,08 83 3.26 E53 1328 5397 678 128266 1152 6127
3821 57.2 11.26 264 351 1329 5357 578 13637 757 738
37es 3452 856 299 16 1378 5417 566 205658 790 5591
3670 7356 2323 391 2.78 1381 5635 558 2289.24 1442 3283
3471 45,08 2453 9,65 239 1421 5842 555 220267 1526 3056
3333 51.4 2453 834 28 1382 5663 676 204461 1331 322

ITpoBeeHH I aHATHU3 TOKA3aJT, YTO KIMEET MECTO HeJTMHEHAS 3aBHU-
CUMOCTh MeKIy auHamukor BBIT u o0beMoM rpy3o00opoTa (puc. 1).

OwHamuka BB oT rpy3oobopoTa
' 0228924

@ 2202 67

02044 o 2056.58

1630.66 |

BBN, mnpa. aonn
[
(=]
=]
(=]

3400 3600 3800 4000 4200
MNopy3ooBopoT, MApa. T/KM

Puc. 1. lunamuka rpy3oo6opora u BBII Poccun (2011-2019 1)

OyHIaMEHTANBHBINA TUT JaHHBIX NumPy — 3To THI MaccrBa numpy.
ndarray. Jlanee moj MacCMBOM HOAPA3yMEBAIOTCS BCE IK3EMILISIPHI
tuna numpy.ndarray. Knacc sklearn.linear model.LinearRegression
OBLT WCIIOIB30BAH I JTMHEWHOW PEerpecCHd W MPOTHO30B. B xome
HcclieIoBaHus ObIJIO YCTaHOBICHO HAJHMYHEe OOPaTHON 3aBUCUMOCTH
MeXTy (paKTOpHaITbHBIM PHU3HAKOM (TPY30000pOT) U PE3yIBTaTHBHBIM
(BBII), xotopas onuceiBaercs ypaBHeHueM (1)
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YV =a+b*x, (1)
C noMo11bI0 MporpaMMbl JTHHEHHOHN perpeccuy ObIITH PacCUUTaHBI
rapaMeTpsl ypaBHEHHS 3aBUCUMOCTH (2)
VYV =4704.002896192149 - 0.76253964*x, 2)
[Iporuo3Hsie 3Ha4YeHUS, PACCUUTAHHBIE C TOMOILBIO IPOTPAMMBI
JIMHEMHON perpeccuu MpeiCcTaBlIeHbl HA PUCYHKE 2.

[ 1 1 vy pred = model.predict(x)
2 print('predicted response:’, y_pred, sep="\n')

predicted response:
[2162.45826917 2057.22779857 1905.4824098 1830.75352487 1790.33892384
1730.09829212 1605.80433046 1509.72433556 1467.82211561]

Puc. 2. [Iporno3usie 3nauenust BBIT

Koaddurment nerepmunaiyu cocrasmi R? = 0.40597593399764,
YTO CBUAETEIILCTBYET O TOM, UTO CBSI3b MEXK/y IPU3HAKAMH CPEAHSS.

Heo06xonumo Gosee riry0oKoe HcciiejoBaHHE 3aBUCUMOCTH MEXKILY
BBII u npounmu napamerpamu. Uto OBl 1aTh OLIEHKY POJIM TpaHC-
IIOPTHOM cucTeMbl PocCuM B MEPOBOM TPaHCIIOPTHOM XO35HCTBE, BaXK-
HO paccMaTpuBaTh TPAHCIOPT CTPAHBI B IIEJIOM, IPUYEM, CPAaBHEHHE
MOYKHO TIPOBECTH TTO CJICAYIONINM MapaMeTpam: AN TPaHCIOPTa KakK
oTpaciu (001acTH AESTENTLHOCTH) BO BHYTPEHHEM BaJIOBOM IIPOIYKTE
(BBII) ctpansi, moms rpy30000p0Ta U IMaccakupo-000poTa Mo BHIAM
TpaHCIIOPTA, MPOTKEHHOCTh U TYCTOTa TPAHCIIOPTHOW CETH U Jp.

Kak n3BecTHO, TpaHCIIOPT 3aHUMAET BECOMOE MECTO B (hopmHpoBa-
Huu BBII Poccun, npuMepHO Ha OJHOM YPOBHE C TAKUMU CTpaHaMH,
kak ['epmanus, Opannus, SAnonus u BenmukoOpurtanus. XapakTepHo,
YTO B CTpaHaX C Pa3BUTON PHIHOYHOW YKOHOMHUKON 3HAYUTEIHHO 00-
Jiee BECOMYIO JIOJII0 Ipy30000poTa, yeM B Poccuu, BBEITIOHSIET aBTO-
MOOWJIBHBIN TPAHCIIOPT, UTO KAacaeTcs MacCakKupoodopoTa, TO B ITUX
CTpaHax aBTOMOOWJIbHBIA TPAHCIIOPT 3aHUMAeT Beayluee MecTo [6].
Tak, monst TpaHCTIOPTUPOBKH W XpaHeHHs coctaBuia 6,3% ot BBII
Poccun B 2018 1. [9]. [IpeacrapnsieTcs 11e51ecO00pa3HbIM CHOPMHUPO-
BaTh HEUPOCETh «perseptron» ais nporHosa BBII PD.
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1.2. Heiipocemyw Perseptron oas npocuoza BBII PO

[Iporpamma Perseptron mis npornosza BBII chopmupoBana Ha
miardgopme Deductor. Deductor — ananmutHyeckas miargopma, paspa-
OoranHas komnanueit BaseGroup Labs.

B xone ananu3za, oOpararor Ha ceOs crieayromnie (GhakThl:

1) B rpy3oo60pote Poccuu Ha aBTOMOOMIIbHBIE TOPOTH MPUXOIMT-
cs1, TO/1 OT ToJ1a, He Oonee 5%);

2) rpy30000poT Poccuu — 310 TpyOOIIPOBOMBI U JKETIC3HBIC TOPOTH,
HMMEHHO 3TU TPAHCIIOPTHBIE apTEePUH pabOTAIOT Ha SKCIIOPT — IPUHOCST
CTpaHe BAIIOTHYIO BBIPYUKY;

3) sxcniopt Poccun —3T0 TpaHCHOPTHPOBKA KPYITHOTOHHAKHBIX TO-
BapoB, a [Tt IKCTIOpTa HE()TH U ra3a UCTIONB3YIOTCS TpyOoonpoBosl. B
CBOIO OUYEPE/Ib, JJIS IKCIOPTa TSHKEBIX TPY30B U Ha JAIbHUE PacCTOsI-
HUS KeJIe3HbIE IOPOTH MPEJICTABIISIOT CO00H HanOoee IKOHOMUYHBIH
BUJI TPAHCIIOPTA.

[lepcentpon ObLT chopMHUpOBaH 1 OOYUYECH HAa UCXOIHBIX IMapame-
Tpax, BOIIEANINX B JATACET, MPEACTABICHHBIX B TAONHUIIE C UCXOIHBI-
MU JJaHHBIMH, KOTOPBIE B 3HAYUTEILHON Mepe MOoMydeHbl ¢ web-caiiTa
Poccrara [8]. I'pad HeitpoceTn mpencrapiieH Ha puc. 3.

Puc. 3. I'pad HeitpoceTn nepcenTpoH

Pa3paborannslii nepcentpoH coiepxut 11 mapameTpoB Ha BXOA-
HOM CJIO€, B TOM YHUCIIE: TPY30000pOT (MIIPI. T/KM), a3poQlIOT, aKIiH,
(py6.), YOToaiip, akmn, (py0.), JanpHEBOCTOTHOE MOPCKOE IMAPOXO/-
CTBO, akiuw, (py0.), HoBopocculickuii MOPCKO# TOPTOBBIN MOPT, aK-
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uu, (py0.), [epesezeno XK/ (Mapz. T), mepeBe3eHo aBTo (MIIPII. T), Tie-
peBeseno Tpyoormp. (mipa. T), BBIL, (Mapa. nom.), uaaexc PTC, kypc
noiutapa, pyo. Kpome Toro, iMeeTcst Ba CKPBITHIX Ci1osi 1o 2 v 1 y3iy, u
BBIXOJHOH CJIOH ¢ OTHUM napaMeTpoM — nporHo3 BBII, (Mapa. mom.).

Hcnonp3oBaHne (QyHKLIUU «UTO-E€CIIM» MO3BOJISIET MOIYUIUTh MIPO-
rao3Hoe 3HaueHue BBII B 3aBuCMMOCTH OT BEIMUMHBI BXOJHBIX Hapa-
MeTpoB (puc. 4).

9.0 Mpyscosopor 4245
9.0 AsposaoT. axum. pus. 106.78

9.0 0T3P, aKuMW. pys. 737
9.0 [13A6HEEOCTOUHOS MOPCKO® NBPOXOACTED. SKUMM. PYb. 8.86
9.0 HoEopoccHiACKUil MOPCKOM TOProOBEIA NOPT. SKUWM, PYs. 9.05
9.0 Nepesesero Mmapa.T K0 1399
9.0 Nepeeesero MApa.T AsTo 5735
9.0 Nepesesero mapa T Tpydo 608

9.0 BBIN. mapa. aonn. 161038
9.0 Wraekc PTC 1517
9.0 Kypc aonnapa. pys. 61,98

= B Buxonsie
9.0 MNpornos BEM. mapa. aonn.

Puc. 4. Oynxuus «4ro-ecim»

Tak, Hampumep, MOJACTAaBUB B MOJEC/Ib COBPEMCHHbBIC 3HAYCHUS,
MOXKeM Toiyuuth nporuo3 BBII wa cnenyromuii rog. ['pyzoo0opot
Tpancnopta B Poccun 3a 2020 ron, cornacHo npeiBapUTesIbHbIM JIaH-
HBIM, YMEHBIIWJICS 10 CpaBHEHMIO ¢ TTokasaresieM 3a 2019 rox Ha 4,9%
1 coctaBui moutH 5,4 TpiH T/kM, coobmian TACC co ccputkoif Ha J10-
kiman Poccrara. Jlanee, na koHery 2020 r. uMeem cienyronue mapa-
MeTpsel: 71,44 py6. akuuun Aspoduor, 6,70 pyo. akuuu UTAR, 13,6
py6. — akmuu JIBMII, 9,90 py6. — akiun NMTP, norpy3ka Ha cetu
OAO «Poccuiicknue xene3nsie qoporu» B 2020 roxy cocraBuia 1 miipa
243,6 MITH TOHH, 4TO Ha 2,7% MeHbIIIe, 9eM 3a MPeAbI YN rof (BBO-
UM B Mozienb 1339), mepeBo3ku aBTOTpaHCIIOPTOM 3a 0T4eTHBIH 2020
roa coctaBuiu Oonee 5,4 MIpa TOHH — Ha 6,2% MEHBINE, YeM OBLIO
nepeseseno B 2019 roxy. (BBonuM B mojenb 5316,345), tpancnoptu-
pOBKa TpyOOIPOBOIHBIM TPAaHCHIOPTOM cocTaBmiia 1,06 MIpa TOHH,
gyT0 HIpKe mokazarens 2019 rona ua 8,4% (BBoguM B Mozenb 556,928),
1398 — ungexc PTC na xonen 2020 . BBII 3a 2019 . 1610,38 mupa.
momn. 73,87 py0. — Kypc moiutapa.

[oxcraBuB cBEKUE 3HAUCHUS BXOTHBIX ITAPAMETPOB B HEHPOCETEBYIO
MOJIEITh, TIOJTyYUM IpOrHO3HYT0 Bemmanay BBIT PD B 2020 r. B momutapax
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1289,0513 mnpa. gost., uro coctapisier 0,8805% ot ero hakTruecKoro
3HaueHus 1464 mupa. mommapo. Omudka cocrasmia 11,95%.

Uro kacaetcst Poccun, To 2020 ObUT HE CAaMBIM yAAIHBIM TOIOM IS
skoHOMHUKH cTpanbl. BBII P® B 2020 roxy ynan no 1464 mnpa. noi-
mapoB win 123 miupa. gomnapos, 9to coctasisieT 4, 12%. Ilpu atom,
o nokasaresto BBII Ha nynry nacenenus, Poccust 3anumaer 66 Mmecto
B Mupe [7]. TO4HOCTh MPOrHO3a MO AaHHBIM, BKIIOYEHHBIX B MOJIEIb
MOYKHO MTPOAHAJIM3UPOBATh HA OCHOBE CPaBHEHUS (DAKTUUECKUX U TIPO-
rHo3HbIX 3HaueHuit BBII nelipoceTn, ommbka He npesbimaet 4,73%.

Kaxk u3BecTHO, BpeMEHHOU psifi — 3TO psJl MOCIEA0BATEIbHBIX 3Ha-
YEHUH, XapaKTePU3YIOIUX U3MEHEHUE HEKOTOPOIO [TOKa3aTelis BO Bpe-
MeHHU. AHAIIN3 BpEMEHHBIX PSJIOB IPEACTABISAET COOOH COBOKYITHOCTD
MAaTE€MAaTUKO-CTaTUCTUYECKUX METOJIOB aHAJIN3a, HAIPABICHHBIX Ha
BBISIBIIEHHE CTPYKTYPBI BPEMEHHBIX PSAIOB U JUTS UX TIPOTHO3UPOBAHMSL.
Marematndyeckre MOACTU BPEMEHHBIX PSIZIOB MOTYT UMETh Pa3INuHbIC
(hOpMBI U TIPEICTABIATH PA3IMYHBIE CTOXaCTHYECKHE TIPOIIECCHI.

OTe4eCTBEHHBIN OMBIT CBUACTEILCTBYET O TOM, YTO CHUCTEMBI HCKYC-
CTBEHHOT'O MHTEJUIEKTa HAXOJIST BCE OOJiee IMPOKOE MPUMEHEHHE B pellie-
HUH MPAKTUYECKUX 337124 Ha KPYITHBIX IPEANIPUITHSX, B OaHkax u [ T-kom-
MaHUSIX, a TAKXKe Ha IPEANPUATHUSIX PEaTbHOIO CEKTOPa SKOHOMUKH.

Crnemyet KOHCTaTHPOBaTh, 4TO B POCCUM CIOXKMIICS TOBOIBHO HU3-
KWl YPOBEHB ITPUMEHEHHS IM(POBBIX MHHOBAIINH, 10 CPABHEHHMIO C 3a-
PYOEKHBIMH KOMITAHUSIMHU Pa3BUTBIX CTPAH U MPOAOIDKAET OCTaBATHCS
Ha HU3KOM ypoBHE. Hay4uHbIil HHTEpEC NMPeACTaBIAIOT MOIEIH [IEHOO-
OpazoBaHMs KaUTaIbHBIX akTUBOB [I)keHceHa, Pumepa u MaiipoHa
[11]. dama u MakOeT cowin HEOOXOAUMBIM PaCCMaTPHUBATh PUCK KaK
KaTeropHIo0, B KOTOPOIl HaOIIOMaeTcs TOXOMHOCTh U paBHOBecue [10].

IIpakTrka MOKa3bIBACT, UTO IPUMECHEHHE CHCTEM HCKYCCTBEHHOTO
WHTEIJICKTA TI03BOJISIET PellaTh MUPOKUN Kpyr npodiem. Hanpumep,
BaKHOE 3HAYCHHE MMEET IMOMCK ONTHMAJIBHBIX PElIeHHu B 001acTu
CO3/IaHUsl OPraHM3AIMOHHBIX MEXaHH3MOB BBIICIICHUS CyOcUIuil Ha
obmectBeHHbIN TpaHcmopT B Cankt-IletepOypre [12, ¢. 4706-4711],
JUTST ONITUMU3AIINY YIIPABICHUS WHHOBAIIMOHHBIM MIPOILIECCOM Ha MPO-
WU3BOJACTBEHHOM npeanpusituu [13, c. 996-1003].
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B otmuuu oT mpenioxeHHoU HelpoceTeBoi Monenu, Al-monenu
paccMOTpeHHBIE B 00Jlee paHHUX HCCIIEIOBAHUSIX aBTOPOB, OIMPAITUCH
Ha MCIOJIb30BAHKUE UHBIX ITapameTpoB. Tak, Harrpumep, Jlomakun H.M.
¢ coaBTopamu chopmupoBau Heipo-mporao3 BBII rmobanpHO# 3K0-
HOMUKH 110 (haKTOopam, BKITI0Yast BKJIal MPEeIIPUHIMATEIECTBA U DHEP-
ronorpednenue [2, c. 255-259], kpome TOoro, OBUT MPOBEJCH MHTEI-
JIEKTyaIbHBIA TOWCK 3aKOHOMepHocTel riobansHoro BBII myTém
KBAaHTOBAHUS JAHHBIX BKJaJa MPEINPUHUMATEIHCTBA U WHHOBAIIUM
[3, c. 124-126], a Tax e ObLI UCIIOIF30BaH HCKYCCTBEHHBIN HHTEIUIEKT
B WCCJICIOBAaHUH BKJIaJa MPEANPUHUMATEIHCTBA U YHEPTETUICCKOTO
meHemkmenTa BBII rmobansHOM 3xk0HOMUKH [4, ¢. 260-263].

Kax moxaspIBaeT mpakTHKa, NCKYCCTBEHHBIM WHTEIICKT HAXOIUT
Bce OoJiee MUPOKOe MPUMEHEHUE B YCIOBUAX NU(POBU3AINU YKOHO-
MHUKH, JJI1 KOTOPBIX XapaKTEPHO BHEIPEHUE TeXHOIOIUM «HIyCcTpHst
4.0». BHuMaHue MHOTHX YYEHBIX C(POKYCHUPOBAHO HA UCCIICIOBAHUH
TEXHOJIOTUIECKUX TPOIIECCOB, 00YCIOBIECHHBIX BHEAPEHUEM ITH(PPO-
BOM SKOHOMMKH.

BroiBoabl (3aki0ueHue)

Ha ocHOBaHMH BBIIIEH3I0KEHHOTO MOXHO CJIEJIaTh CJICIYIOIINE
BBIBOJIEI.

Bo-nepBbIX, HCMIONB30BaHUE COBPEMEHHBIX MATEMAaTUYECKUX MO-
Jlenie, TO3BOJISIONIMX MOIYyYUTh TOUHBIN nporHo3 BBII ctpanbl, co3-
JaBasi IPEINOCHUTKY K cOalaHCHPOBAaHHOMY U 3()(heKTHBHOMY pa3BH-
THIO SKOHOMHUKHU B COBPEMEHHBIX YCIIOBUSX, IMEET BAKHOE 3HAUYCHHE.

Bo-BTOphIX, T0Ka3aHa BBIABUHYTAs THIIOTE3a, YTO C TIOMOIIBIO MaTe-
MaTU4ECKUX MOJEJIEH, MOXKHO MOTy4uTh porao3 BBIT Poccuu Ha cneny-
FOILIMHI TOJT HA OCHOBE UCIIOIb30BaHUS IMHENMHOM perpecCMOHHON MOJIETIH,
OTpakaroIel 3aBUCMMOCTh BenmunHbl BBIT ot miHamMuku rpyzoo0opora,
a TaKoKe ¢ MpuMeHeHueM Al-MoIeIH «TIiepcenTpo, BKITFOUAOIICH B ceOst
COBOKYITHOCTb JIaHHBIX, OTPayKaIOIINX Pa3BUTHE SKOHOMUKHU PD.

B-Tpetpux, mpennokeHHOe pelieHne NMEeT MPaKTHIecKoe 3Hade-
Hue. bouta nonydena npornosnas BenuunHa BBII PO B 2020 1. B no:1-
napax 1289,0513 mapa. momr., uro cocrasmusget 0,8805% ot ero daxru-
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yeckoro 3HadeHust 1464 mupa. nosapos. Omuoka cocrasuia 11,95%,
YTO CBU/ICTEIBCTBYET O TOM, YTO UMEIOTCSI ONPE/ICIICHHBIC PE3EPBbI IS
YCOBEPILIEHCTBOBAHUS, TOCKOJIBKY Ha JAHHBIX, NCIIOJIH30BAHHBIX IS
oOydeHUsI HelipoceTn ommnoOKa He mpeBbimana 4,73%.
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OLLEHKA DOPEKTUBHOCTHU
CUCTEMbBI MOTUBAIIUU ITEPCOHAJIA KAK ®AKTOPA
OBECIHEYEHHNS KAYECTBA PABOTbBI HA IIPUMEPE
HPEANPUATHUA KEJE3HOLOPOXHOI'O TPAHCIIOPTA

Cepuxosa O.10., Mapmuiuiee A.B., Axumosa JI. /1.

Momusuposarnnvie Ha KauecmeeHHYO pabomy compyOHUKU npeo-
Ccmassiiom OOIbLULYI0 YeHHOCHb 015 110001 Komnanuu. OKono cma iem
KaOpOBbill MEHeONCMEHM u3yuaem 0aHHyIo npoonemy. /lannas cmamosi
NOCBAUEHA BONPOCY OYEHKU IPHEKMUBHOCIU CUCTHEMbL MOMUBAYUL
NEPCOHANA IHCETe3HOOOPONCHO20 TOKOMOMUBHOO IKCHILYAMAYUOHHO-
20 0eno. B netl paccmompenvl paziuunble H00X00bl OMEYeCMEeHHbIX U
3apybedcHbIX adMopo8 K NOHAMUIO «MOMUSAyUsi nepcouanray. Aemo-
Pamu npoedera IKOHOMUUECKAsL U COYUANbHASL OYEHKA Oelicmayiouyell
cucmembl MOMUBAYUL NePCOHANA TOKOMOMUBHO20 0EN0, 6X00AULe20 6
cocmag xondunea «Poccutickue dcenesnvle dopoauy. st oyenku 3¢h-
Gexmugnocmu cucmemvbl MOMUBAYUU NEPCOHANA 8bLOPAHA MEMOOU-
Kd, OCHOBAHHASI HA UCCAEO08AHUU CTNENeHU O0CMUNCEHUSI OCHOBHBIX
OKOHOMUYECKUX U COYUATbHBIX Yenell opeanuzayuu. 1o pesynomamam
OYEeHKU 8bIA6LEHb NPOOIEMbL 6 CUCTEME MOMUBAYUU NePCOHANA, O~
HOCAWUECS K OP2AHUZAYUOHHO-IMPYOOSbIM YCA0GUIM MPYOd: HUSKULL
VPOBeHb UHGOPMUPOBAHHOCTIU NEPCOHANA O MOMUBAYUOHHBIX NPO-
2PAMMAX, a MaKdIce OMCYmMCmeue CUCeMbl OYeHKU MOMUBAYUU Nep-
conana. Tpemws npodrema, OmuocswUecs K COYUAIbHO-NCUXOTOSUYe-
CKUM YCNIOBUAM MPYOa, 3aKTI0HALACH 6 HUSKOM VPOGHE NOSLIbHOCMU
NEPCOHANA U BOBILEUEHHOCTIL 8 MPYOOBYIO U 0OUeCMBEHHYIO Oesimelb-
Hocmb opeanuzayuu. IIpednoscenvl Koppekmupyroujue Meponpusmus
10 PeuenuIo GbIsIGNIEeHHbIX NPOOTIEM. UCTOTb308AHUE YUDPOGOT NIam-
gopmwl «Scoredy u snedpenue cepsuca HR Code, ¢hynkyuonupyroweco
HA 0OCHOBE UCNONb30BAHUS MEXHONO2UU UCKYCCMBEHHO20 UHMELTeKMA.



82 Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International

Ooicudaemvimu pe3yibmamamus 0m eHeoOpeHUsi OAHHbIX MepOnpPUsIMuLL
AGNIOMCSL: NOBbIULEHUE NPOUIBOOUMETLHOCU MPYOd 3 CHem pocma
unmepeca y compyoHukos K pabome, pocm mpyoosou aKmueHoCmu
NepPCcoHAna; nogvluleHue MAMepUuaIbHOU 3aUHmMepPeco8anHOCmU 8 pa3-
BUMUL CBOUX KOMNEMeHYUll 6 mpy0oeoll cihepe; yeenuueHue yposHs Mo-
Musayuu NEPCOHANA, COXPAHEHUe YUCLEeHHO20 U KAUeCMBEHHO20 COCIa-
6a NepPCoHANA; NOGbIUEHUE IPPEKMUBHOCIU Peanu3ayuu Cmpamezuu
ynpagnenus. Onvim npogedeHs OYeHKU CUCTeMbl MOMUBAYUY Nepco-
Hana modicem Oblms NONE3eH 8 PECUOHATLHBIX NOOPAZ0ENEHUSIX TOKOMO-
MUeHO20 Xo3stcmea komnanuu « Poccutickue sicenesnvle 00pocuy.
Knrwouesnie cnosa: vmomusayus nepconana, cucmema MOmueayuu,; no-
MpebHOCMU NEPCOHATA; KAUeChme0 pabomvl NePCoHANa, dghpexmusrnocms

EVALUATING THE EFFECTIVENESS
OF THE PERSONNEL MOTIVATION SYSTEM
AS A FACTOR TO ENSURE THE QUALITY OF OPERATIONS
ON THE EXAMPLE OF THE RAILWAY
TRANSPORT INDUSTRY

Serikova O.Yu., Martyshev A.V., Yakimova L.D.

Employees motivated for high-quality work are very valuable for
any company. This article is focused on evaluating the effectiveness
of personnel motivation in railway locomotive operating depots. It re-
views different approaches of Russian and foreign authors to the con-
cept of “personnel motivation”. The authors offered economic and
social analysis of the current personnel motivation system of the lo-
comotive depot, which is a part of the Russian Railways holding com-
pany. In order to evaluate the effectiveness of the personnel motiva-
tion system, the authors have chosen the methodology of researching
the degree of the organization’s main economic and social objectives
achievement. As a result, the authors identified problems in the person-
nel motivation system related to the conditions of labor organization:
the low level of staff awareness of motivational programs, as well as
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the lack of a system for evaluating staff motivation. The third problem
related to the socio-psychological labor conditions was the low level of
staff loyalty and lack of involvement in labor and social activities with-
in the organization. The authors proposed corrective measures to solve
the above mentioned problems: using the digital platform “Scored”
and HR Code service, which is based on artificial intelligence. The
expected results of the implementation of these measures are:

- increased productivity due to higher interest in the work of employees;

- increased labor activity of the staff;

- increased personnel financial interest in the development of their
competencies,

- increased staff motivation level;

- maintaining the numeric and qualitative staff structure;

- improving the effectiveness of the management strategy.

The experience of personnel motivation system assessment may be use-
ful in the regional divisions of the locomotive facilities of Russian Railways.

Keywords: personnel motivation; motivation system, personnel
needs; personnel work quality; efficiency

Beenenue

MotuBanusi COTPYIHUKOB UTPAET BAKHYIO POJIH B pabOTE OpraHm-
3allyy, MIOTOMY YTO TPaBUJIbHASI TTOJUTHKA MOTHUBAIIUKM COTPYIHUKOB
o0ecrieunBaeT MOBBINIEHNE KadyecTBa PabOTHI COTPYIHUKOB M HEIO-
CPEIICTBEHHO YBEIUYMBACT IPOU3BOUTEIBHOCTD Tpyaa. « MOTHBUPO-
BaHUE COCTABIISICT OCHOBY YIIpaBiieHUs yesoBekom» [ 1, c. 43]. Cuctema
MOTHBAIIMU KaK HHCTPYMEHT YIPABJICHHUS TPYIOM JIOJIXKHA TI00YK/1aTh
COTPY/IHHKOB K ITOBBIIICHUIO Ka4ecTBa OOCTYKMBaHUS KIUEHTOB, a
TaKkKe 3aMHTEPECOBBIBATH CICITHAINCTOB K PA3BUTHIO U MOBBIIICHUIO
cBoero npodeccuonanusma [13]. Eme B 2004 roxy T. Hennig-Thurau
BBIZCTTNI KONTHMAILHBIA YPOBEHb MOTHBAMMY [ 14, c. 912] B KauecTBe
KITFOUEBOI XapaKTePUCTUKHU ITEPCOHAIIA KAK HHCTPYMEHTA peaTi3aiuu
KIIMEHTOOPHUEHTHPOBAHHOTO TIOAXO/IA.

B oruere 00 uccienosanuu Kelly Services « MoTuaius nepconasna
2019» oTmedeHo creyroliee: Kak Ol He Bemiao repenoBoe HR-cooo-
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IIECTBO O BaXKHOCTH U 3((HEKTUBHOCTH paOOThI 10 MOTHUBAIIUH IIEPCO-
HaJta, JIeWCTBUTEIHLHOCTh B POCCUICKIX KOMITAHUSX Ha CETOTHS BBITIS-
JIIT He parykHo. KonnyecTBo KOMITaHUH, KOTOPBIE YACISIOT BHUMAHHUE
MoTUBauuu nepconana Ha 2019 ron yBennuunach ToiabKo Ha 5% (1o
cpaBaenuto ¢ 2018 1), u gocturno 52%. Taxke B NCCIENOBaHUH ITPH-
BOJUTCS, 4TO 48% KOMITAaHUI HE MPUMEHSIOT HUKAKUX UHCTPYMEHTOB
1o MoTuBaluu nepconana [10].

CornnacHo ucrounuka Gallup oTMeueHo, YTO KOMaH/IbI C BEICOKUM
YPOBHEM MOTHBAIIHH COTPYIHHKOB Oosee d(Hh(HEeKTHBHO B3auMOJIeii-
CTBYIOT C KJIMEHTAaMH, IEMOHCTPHUPYIOT 00JIee BHICOKYIO TIPOIYKTHB-
HOCTh U KOO (DUIUCHT yIepiKaHus, a UX PeHTA0eIbHOCTh OKa3bIBALT-
cs Beimie Ha 21% [13]. B cBsi3u ¢ 3TUM HEOOXOIUMO YACIUTH UyTKOE
BHUMaHUE COBEPILICHCTBOBAHUIO CUCTEMbI MOTHBAIIMH, TAK KaK Kadye-
CTBO W PE3yJBTAaTHl PabOT COTPYTHUKOB OYyIyT 3P PeKTHBHEE U OYIyT
OTPaXKaThCsl KAK B POCTE MPOU3BOJAUTEIBLHOCTH, TAK U B POCTE IKOHO-
MHYECKHUX [TOKa3areiei.

MarepuaJjibl 1 METOIbI

M3yueHnem pa3nyHbIX aKTyaJbHBIX ACIIEKTOB MOTHUBAIMH TPYAa
IIepCcoHaJIa OPTaHU3AIHH, & TAKIKE BOITPOCAMU MOCTPOCHUS dIPPEKTHB-
HOHM CHCTEMBI MOTHBAIINY 3aHIMAINCH HA TPOTSDKCHUU JIECITKOB JIET
MHOTHE 3apyOeKHbIE U POCCUICKHE YUCHBIC, YTO, B pe3yJbTaTe, MPH-
BEJIO K BOSHUKHOBEHHIO B HACTOAIIEE BPEMS OOBIIIOTO MHOTOOOPA3HS
OTIPEJICICHNN KaK CaMOTO0 MOHSTHUS «MOTHUBAIUS», TAK U CBSI3aHHOTO C
HUM ONPEIECICHUSI IOHATUS «CUCTEMA MOTUBALIUNY.

Juis moctpoenus 3pPEKTUBHON CUCTEMbI MOTHBAIIMH, SIBJISIFOILICHCS
Ba)kHeHIel (PyHKIeH MeHeKMEHTa, HEOOXOIMMO OPENIEITUTHCS C CO-
JIEpyKaHUEM TTOHATHS «MOTHBAIHs. CyIIecTBYET O0JIBIITOE KOTUISCTBO
MOTHBAIIMOHHBIX TeHCHIIUN, U3 KOTOPBIX U CKJIAbIBACTCSI IOHSATHE MO-
TUBALIUU, U KOTOPbIC B TOW WUJIM MHOM CTETNIEHU CBOMCTBEHHBI KAKJIOMY
yernoBeky [12]. K coxkasieHnto, 4eTKoro 1 00IIePU3HAHHOTO OTIpe/esie-
HUS IOHATHUS MOTUBALIMU HE CYILECTBYET. Pa3Hble aBTOPHI 1AKOT OIpe-
JICJICHUE MOTHUBAIIMU UCXOJIs U3 CBOEH Touku 3peHus. B Tadmuie 1 pac-
CMOTPUM HEKOTOPbIE U3 OMPEEIICHUI JAHHOTO MOHATHS [5].
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Tabruya 1.
OnpenesieHdst NOHATHSI KMOTHBAIUS IEPCOHAJIA
ABTOD OmnpeeneHne NOHATHS «MOTHBALUS ITEPCOHAIA
Baiinesa I'.T. [loOy>xneHne Kk aKTUBHOM AEATENbHOCTH JIUYHOCTEH,
(2000 1) KOJUIEKTUBOB, IPYIIIl, CBA3aHHOE CO CTPEMIICHHUEM
VIOBIETBOPUTH ONPE/IeNICHHBIE TTOTPEOHOCTH.
Vr1iuna D.A. CocCTOosIHUE TUYHOCTH, OTPEIENSIOINIee CTeNEHb AKTUBHOCTH U
(2003 1) HaINpaBJICHHOCTH JEHCTBUIA YesI0BeKa B KOHKPETHON CUTYyalllu.
MeckoHa A. Ipouecc moOysxaeHust ceds U APYrHX K aKTUBHOU JEATEIbHOCTH
(2003 1) JUISL TOCTHIKEHHS JIMUHBIX LIEJICH U LeJIel CBOETO MPEIIPHSTHS.
Kubanos A.S1. MotuBanust IpeCcTaBIseT cOO0I BHYTPECHHHI MPOIIECC
CO3HATETIBHOTO BBIOOPA YETOBEKOM OIPE/ICICHHOTO THIIA

TOBCICHMS.

Kapramosa JI.B. | IIponecc compsikenust onpeiesieHHbIX Heseil npeanpusTvs u
(2010T) COTpPYIHHKA IPEANPUATHS I HaHOOoJIee IOITHOTO YIOBIETBOPEHHUS
notpedHOCTel 000HX, MOTHBALMS TAKKE PEJICTABIISIET COO0M
CHCTEMY Pa3INUIHBIX CIOCO00B BO3/CHCTBYS HA IEPCOHAI IS
JIOCTVDKEHHS! JIMIHBIX LeNel COTPYHHKA U TIeJIeH MPETpHATHS.
Buxanckwuii O.C., | MoTuBanust npejcraBisieT co00if COBOKYITHOCTh BHYTPEHHUX
Haymos A.1. 1 BHEIITHHX JABIDKYIINX CHJI, KOTOPBIE HEITOCPEACTBEHHO
o0y Ial0T YeNoBeKa K JAesITeIbHOCTH, a TAK)Ke 3a/1al0T
rpaHuIbl ¥ (GOPMBI IESITETBHOCTH U HEMTOCPEACTBEHHO
TIPUAIOT 3TOH AEATENFHOCTH HAIPABICHHOCTD, KOTOPAst
OPHUEHTHPYETCs HA JOCTUKEHUE OPEJIENIEHHbIX LENeH .
Eropumn A.I1. IIpornecc moOyxIeHHS YeIOBEeKA K ICATCIBHOCTH JIJIsSt
JOCTHKEHHUSI OTIPEIEICHHBIX IIeNeil.

Takum 00pa3oM, MOXKXHO OTMETHUTb, YTO CYILECTBYIOILIUE CErOJHS
MOAXOBI K ONPEICNICHNTO TIOHATHSI «MOTHUBALIUS KITACCU(PHUIIUPYIOTCS
CIIEIYIOIIUM 00pa30M: K IIEpBOii IPyIIIIE OTHOCATCS OAHOMEPHBIE («IIpo-
CTBIE»), @ KO BTOPOI — MHOTOMEPHBIE («CIIOKHBIE») OnpeaeeHus [2].

«IIpocTsie» onpenenacHus BKIIOYAIOT:

— MOHMMaHKe MOTHBAIIMY KaK COCTOSIHUSI CO3HAHUS CYOBhEKTa, KaK
npornecca GOPMHUPOBAHUSI Y HETO IBMXKYILECH CHIIBI AJIS AajbHEHIINX
JICHCTBHIA;

— MOHMMaHHUE MOTHBAMH Kak d(dexra BIUsIHNS YIPaBICHUS TeX-
HOJIOTMYECKUMH IPOLECCAaMH Ha JTUYHOCTb.

«CroxXHbIe» ONpeIeICHUsI BKIIOUAIOT:

— aHaJIM3 MOTHBALMH C TIOMOILBIO BCIIOMOTATEIbHOIO IpUeMa Ipu
YCTaHOBJICHUH KJIacCU(UKAINHU (KIIPOLIECC — CTPYKTYpay);
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— paccMOTpEeHHE MOTHBAIMH B CIIEAYIOIIHX aclIeKTaX: MPEAMETHOM,
aTpuOyTHBHOM U (DYHKIIHOHAIIEHOM [8].

000061125 BCe BBIIIECKAa3aHHOE, MOKHO OTMETHUTD, YTO MOTHBAIUS
MpeacTaBisieT co00l ¢ OAHOM CTOPOHBI, MpoIecC MOOYKACHUS ceOst
W APYTHUX K AOCTIKEHUIO JIMYHBIX IeJIel WM [eJiell OpTraHu3allim,
a ¢ JIpyroil CTOPOHBI — MPOILIECC CONMPSDKCHUS Leeld OpraHu3alnu 1
nesei paboTHHUKA TSI HANOOJIEe MOTHOTO YAOBIETBOPEHHS MOTPeO-
HOCTEH 000uX. DTO CUCTEMa Pa3IMYHBIX CIIOCOOOB BO3JICHCTBUS Ha
yOeXKIeHUS TIepCOHaa TS IOCTHKEHUS] HAMEUCHHBIX IIeJIeH MTPeIpH-
satud. «lIpobrema MoTHuBaMu Tpyaa ocobeHHo akTyanbHa s Kpac-
HOSIPCKOTO Kpasi, TaK KaK B YCIOBHUIX CypOBOTO KIIMMATa U TSKEIIOTO
(hm3mgeckoro Tpyaa ... pabOTHUKOB HEOOXOAMMO 3aWHTEPECOBBIBATH
pasnuuHbIMU criocobamm» [11, ¢. 71].

Jna oneHkn >PPEKTUBHOCTA CHCTEMBI MOTHUBAIlMU TIEpPCOHANIA B
JlokomoTuBHOM 3KcIuTyaranmonHoM aerno OAO «PXK/1» Obiia BeIOpaHa
METO/INKa, OCHOBaHHAsI HA MCCIIEIOBAHHUHN CTETICHH JIOCTHKESHHUS OCHOB-
HBIX SKOHOMHUYECKUX W COIMAIbHBIX LleNiel opranu3anun. [Ipoasmke-
HUE KOPIIOPATUBHBIX IIEHHOCTEH XomauHTa «from mission to job levels,
job competencies, subcompetencies and their indicators» [16, ¢. 613] pe-
QJIM30BaHBI B CUCTEME YIIPaBJIEHHS [IEPCOHATIOM MOCPEICTBOM KOpIopa-
TUBHOW MozienTi koMIteTeHIniA. COTIacHO JaHHOH MOJIEIH, «COTPYIHHUK
OAO «PX]1» nomkeH ObITh OPHEHTUPOBAH, IIPEK/IE BCETO, HA MHHOBA-
TUBHOCTH, KIIMEHTOOPHUEHTUPOBAHHOCTH, OTBETCTBEHHOCTH 32 PE3YIIb-
tat» [7, c. 127]. CooTBeTCTBEHHO, TaHHBIC YCTAHOBKH JTOJKHEI JICKATh
B OCHOBE CHCTEMbI MOTHUBAIMH PAOOTHUKOB IAaHHOH OpTraHW3allHH.

Pesynbrarbel. DxoHomuueckast 3ppekruBHOCTh HR-11poekToB 00bI4-
HO TIPEJICTABIISIET MHTEPEC ISt MEHE/DKMEHTa KOMITaHHUH B cepe 1ierie-
C000pa3HOCTH KaPOBBIX H3MEeHEHUH. K coXKaleHUI0, IOACYUTATh KO-
HOMHYECKYHO 3((EKTUBHOCTH MPOTrPaMM MOTHBAIIMH B YUCTOM BUJIC
CIIO’KHO M3-3a CIIOKHOCTHU OILEHKH pe3yjIbTaTa B JEHEKHOM BBIpaXKe-
HUU, YTO SIBJISICTCS CIC/ICTBUEM BHEIPEHUS TOW WJIM UHOW MOTHBAIIH-
OHHOM TIporpammsl [12]. B Tabnuiie 2 mpuBemIeH pacyeT IoKa3aTenen
IKOHOMHYECKOH 3 (HEKTUBHOCTH CUCTEMBI MOTHBAIIMH [IEPCOHANA HC-
CJIEZTyeMOTO JIETIO.
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Tabruya 2.
Ouenka 3xkoHOMIYecKoi 2P (PEeKTUBHOCTH CUCTEMbI MOTHBAIINYU MEPCOHAJIA 110
IToka3arens dopmyna pacueTa Pacuer
TTpou3BOIUTEILHOCTD T = Q 1T = 24-9114-1900 _
tpyna (ITT) Yecn 7
rae Q — 06beM paGoThI; =35 042, 1 TkM.6p./9e.

Yeen — Cp. CIIMCOY. YUCII. IE€pCOHA-

Ja

Kosdpduunent omnepe- K,, = Tha, K,, = 100,2 =115
sxenus (Kop) Tyn. 86,8

rze Trr. — TEMIBI POCTA IPOU3BO-

JIUTETILHOCTH TPY/1a;

T, n. — TeMIBI pocTa 3. 1.
3 3E @, 302962 TbIC. pyo.

apratoeMkocTs (3E) 3p = Dan _ pyo. _ 0,49
B 621987 ThbIC. pyO.

rae @, — doun 3.1, pyo.;
B — BIpyuKa OT peanu3anuu npo-

IyKIUH, pyo.

[To onenxe sxoHOMUYECKOH 2(P(PEKTUBHOCTH CHCTEMBI MOTHBAIIHH
nepcoHasia JIOKOMOTHBHOTO AKCIUTyaTAaI[AOHHOTO JICTIO MOYXHO OTME-
TUTh, YTO BCE MTOKA3aTeNN aHaJIM3a COOTBETCTBYIOT HOPMaM IS JTaH-
HOTO TIPEJIPHUATUS B CBOCH OTpaciieBol crieluuku (HyHKIIMOHHPO-
BaHus. [laiee HEOOXOIMMO OIEHUTH U COIMAIBLHYIO COCTABISIONIYIO
JIEUCTBYIONIEH CUCTEMbBI MOTHUBALIMK MIEPCOHAJIA JIETIO.

OneHka connanbHON AQPEKTUBHOCTH CUCTEMbI MOTHUBAIIMH TIEPCO-
HaJla JJaHHOW OpraHM3al[uK MPOBOAMIACH C TIOMOIIBIO METO/A UHTEP-
BBIOMPOBAHMUS C PYKOBOIUTEISIMH TTOJIPA3/ICIICHUH, OIIPOCOB COTPYIHU-
KOB ¥ HaOroneHws. Pe3ypTaTsl OlleHKH MpUBEACHEI B TadmuIe 3 [6].

TakuMm 00pa3oM, aHATU3UPYs TAOIUILY 3, MOXKHO BBIICIUTH, YTO B
JIETI0 CyMMa 0aJlIoB TIO OIIEHKE COIHaIbHOM 3(h(heKTHBHOCTH MOTHBA-
uuu nepconana cocraBmwia 78 u3 136 (57%). B cBsi3u ¢ 3TUM MOXKHO
C/IeNaTh BBIBOJ O TOM, YTO CHICTEMa MOTHBAIIMH IIEPCOHATA UMEET JI0-
CTaTOYHO HU3KHI1 oKazarelb 3 (HEKTUBHOCTH B COOTBETCTBUH C OTpAC-
neBoit crieruduror (PYHKIIMOHUPOBAHUS MPEIPUATHS, YTO TOBOPUT O
HaJIW9YAY TIPOOJIeM B ICHCTBYIOIIEH CCTEMe MOTHBAIIMH PaOOTHHKOB.
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Tabruya 3.
Ounenka couuaabHoMi 3 PeKTHBHOCTH CHCTEeMbl MOTHBAIIMHU IIEPCOHAJIA €10
YpoBEeHb COCTOSHUSI KOMIIOHEHTOB
CubHble
CunaGbie cToponbl | &
z CTOPOHBI
5 =
[}
£ S |8 | %
No 2 Q % 5 2
HaunmeHnoBanue KOMIOHEHTOB A 5 2 23R 2 e =
/n =9 s S gEx| ¢
5} E O S =
=] a8 5} S @A
< =9 = = ")
& o S £ 3 ol E
s g Lr 03 =l 5]
Szl 5° | 27|25 &
=5 & 5 ce| 3
= a = =
=} 2 = s}
= & 2 =
Ay
1 2 3 4 5 6 7
1 G110K: «YpOBEHb yIOBICTBOPEHHOCTH IIEPCOHAIOM PA3HbIMH aCIEKTaMU TPYIa»
1.1 | YpoBeHb yI0BIETBOPEHHOCTH 3apabOTHON 0 1 5 3 4
IaToi
1.2 | YpoBeHb yl0BIETBOPEHHOCTH CHCTEMOH COLI. 0 1 5 3 4
3aIUIIEHHOCTH
1.3 | YpoBeHb yIOBIETBOPEHHOCTU CAaHUTAPHO- 0 1 5 3 4
TMTUEHHYECKHMH YCIOBUAMU TPyIa
1.4 | YpoBeHb y110BIETBOPEHHOCTH OpraHU3allH- 0 1 5 3 4
OHHO-TPYZOBBIMH YCIOBUSIMHU TPYAa
1.5 | CreneHb yOBIETBOPEHHOCTH OTHOILICHUSIMU 0 I 5 3 4
B KOJIGKTHBE
1.6 | YpoBeHb ylOBIETBOPEHHOCTH COACPKAHHEM 0 1 5 3 4
1 3HAYUMOCTBIO TPYJa
1.7 | YpoBeHb ynOBIETBOPEHHOCTH CUCTEMOM 0 1 2 3 4
BO3HArPAXKICHUS U MIPU3HAHUS 3aCITyT
1.8 | YpoBeHb yI0BIETBOPEHHOCTH CUCTEMOI 0 1 2 3 4
KapbepHOTO Pa3BUTHS
1.9 | YpoBeHb yn0BIETBOPEHHOCTH CUCTEMOM 0 1 2 3 4
1pod. pa3BUTHSL
Wroro no 6moky 2,3
2 610K: «OpraHu3aliOHHO-TPYIOBBIE YCIOBUS TPYIa»
2.1 | YpoBeHb AUCHMILIMHEI TPYAA 0 1 2 3 4
2.2 | YpoBeHb HCIOIHUTEIIBCKON TUCIATLIHHE 0 1 2 3 4
2.3 | Crenenb TpaBMaTn3mMa pabOTHUKOB 0 1 2 3 4
2.4 | CrenieHb OCHAILIEHHOCTH pabo4YMX MeCT 0 1 2 3 4
2.5 | CreneHb MeXaHM3alMU ¥ aBToMaTn3anuy tpyna | 0 1 2 3 4
2.6 | CTeneHb TBOPYSCKUX OIeparui 0 1 2 3 4
2.7 | CootHomenue hopMaibHBIX U HehopMab- 0 1 5 3 4
HBIX CTPYKTYD YIPaBICHHS U T. 1.




International Journal of Advanced Studies: Transport and Information Technologies, Vol. 11, No 2, 2021

89

Oxonuanue maon. 3.

MOTHBAIMHU NIEPCOHATA ACHO

2.8 | CreneHb MHPOPMHUPOBAHHOCTH PAOOTHHKOB 0 1 5 3 4
0 MOTHBAIMOHHBIX IPOrpaMMax
2.9 | CucreMa OLIEHKM MOTUBALIMM TIEPCOHAIIA 0 1 2 3 4
HWroro no Groky 2,0
3 6nok: «ConuanbHO-IICHXOTOTHIECKHE YCIOBHUS TPYAa»
3.1 | MopasnbHO-IICUXOIOTUYECKUN KIIMMAT 0 1 5 3 4
B KOJJIGKTHBE
3.2 | YpoBeHb KOH(IMKTHOCTH B OTICIBHBIX 0 1 5 3 4
Mo/Ipa3eIeHUsX U Ha IPEAIPHATHH B LIEJIOM
3.3 | TpynoBas u oOLiecTBEHHAs: AKTUBHOCTh 0 1 5 3 4
pabOTHUKOB
3.4 | YpoBeHb BOBJIECUEHHOCTH U JIOSUIILHOCTH 0 1 2 3 4
repcoHaa u T. 1.
HWroro o 610Ky 1,75
4 6ok «CorpanbHas 3aMIUIICHHOCTD TIEPCOHATA»
4.1 )Knnumljble yCIIOBHS PAOOTHUKOB U YJICHOB 0 1 5 3 4
nX ceMeit
4.2 | Crenenp 00eCIeYeHHOCTH JETCKUMU 0 I 2 3 4
JIOIIKOJIBGHBIMU YUPEKICHUSIMI
4.3 | Crenenn 00eCIEUEHHOCTH MEAUIIMHCKOM 0 1 2 3 4
TIOMOLIBI0
4.4 | CreneHb 00€CIICUCHHOCTH ITyTEBKaMH B Ca- 0 1 ) 3 4
HATOPHO-03/10POBUTEIILHBIC YUPEKIACHUS
4.5 | Crenenb 00€CIEYEHHOCTH JIOTIOJHUTEIbHbI- 0 1 5 3 4
MH IEHCHOHHBIMU TapaHTHSAMU U T. 1.
HWroro no 610Ky 2,8
5 onok: «IIpodeccronanbHO-KBaIM(UKAINOHHAS CTPYKTYpa IEPCOHAIIA
5.1 | TIpod. ypoBeHb pabOTHHKOB 0 1 2 3 4
5.2 | YpoBeHb kBanudukanuu pabOTHUKOB 0 1 2 3 4
5.3 | Crenens o01eii KyIbTypbl paOOTHHKOB 0 1 2 3 4
5.4 | lonst pabOTHNKOB, KOTOPBIE TIPOILITH 0 1 5 3 4
TIOBBIIICHHE KBATH()UKALINI
5.5 | lonst paOOTHHUKOB, UMEIOIIHUX C YJIOBJIETBO- 0 I 5 3 4
pHTENIbHbIE PE3yJIbTaThl aTTEeCTAINK
HWroro o 610Ky 2,8
Cymma 0aioB 78 u3z 136
CounanbHast 3Q(HeKTHBHOCTb CHCTEMBI 579

B urore BBIZICJICHBI HU3KHWE IT0Ka3aTCIIU I10 TAKUM Omokam OIICHKMH, KaK:

— OpraHU3aIMOHHO-TPYIIOBBIE yciIoBUA Tpyaa (2,0 Oanna);
— COIIMAJIbHO-TICUXOJIOTHYeCKHe ycioBus Tpyaa (1,75 6ama).
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Takum 006pa3oM, Ha OCHOBAHUH MOTYYCHHBIX PE3YJIBTATOB OLICHKH
BBIICTIIM OCHOBHBIC MPOOJIEMBI B CHCTEME MOTHBALMHU IIEPCOHAA,
KOTOPBIE HEMOCPEACTBEHHO BIIUSIIOT HA YPOBEHb MOTHUBALIMU I1EPCO-
HaJla B JIeN0.

O0cyxaeHne pe3yabTaToB

Beinenens! iBe mpoOiieMbl, OTHOCSIIMECS K OpraHU3aIHOHHO-TPY-
JIOBBIM YCJIOBHSM TpPYZAa: HU3KHH YpOBEHb MH()OPMHUPOBAHHOCTH TIEp-
COHaJla 0 MOTHBAIMOHHBIX MPOrPaMMax, a TAKKE OTCYTCTBUE CHCTEMBI
OLICHKH MOTHBALIUK TIepcoHaa. TpeThst mpodieMa, OTHOCSIINECS K CO-
[UATTLHO-TICUXOJIOTHUECKUM YCIIOBUSIM TPY/Ia, 3aKITFOYaeTCsl B HU3KOM
YPOBHE JIOSUTLHOCTH IIEPCOHAJIA ¥ BOBJICUCHHOCTH B TPY/IOBYIO U 00IIIe-
CTBEHHYIO aKTHBHOCTb. M@Ky TeM BO3pacCTaHHE «POJH YeJIOBEYECKOTO
(axTopa B COBPEMEHHOW KOMITAaHWUH TIPEIIONATACT, YTO KOMITETCHTHBIC
U JIOSUTbHBIE PA0OTHUKH MPOIOIKAIOT BBITIOHATH CBOU TPYAOBBIC (DYHK-
LMY, HECMOTPS Ha KPU3UCHBIE U IpyTHe OTpUliarebHbIe (hakTope [9].

Taxum 006pa3oM, C 11€JIbI0 MOBBIIIEHUS 0aJIOB HCCIeyeMbIX 0J10-
KOB OIICHKH 3()(HEKTUBHOCTH CHCTEMbI MOTHBALIMK HEOOXOTUMO YCTpa-
HUTH BBISABIICHHBIC HpO6J'IeMI>I, IIOBJIUSABIINE HAa HU3KHEC ITOKa3aTCIn
paccMarpuBaeMoi 0071aCTH.

CornacHO NPOBEJICHHOM OlleHKe () (HEKTUBHOCTH CHCTEMBI MOTH-
BalUM nepcoHana JIOKOMOTHBHOTO 3KCIUTYaTallMOHHOTO JCTO OBbUIH
MIPETIOKEHBI PEKOMEH/IAIIMH U MEPOTIPUSITHS 110 UX YCTPAHEHHIO, TIPH-
Be/IeHHBIE B Tabnue 4.

Paccmorpum Oostee moapoOHO BHEAPECHHUE MPEITOKEHHBIX PEKO-
MEHAAIUN U MEPOIPUITHI 110 YCTPAHEHHUIO BBISBIEHHBIX NMPOOJIEM B
crcTeMe MOTHBAIMHK repcoHana. [IepByro 1 BTOPYIO MpoOiIeMy HU3KO-
r'o ypOBHsI HHPOPMHUPOBAHHOCTH MEPCOHANA O MOTHUBAIIMOHHBIX TIPO-
rpaMMax ¥ HU3KOTO YPOBHS JIOSIIBHOCTH [IEPCOHANA U BOBJICUEHHOCTH
B TPYJOBYIO M OOIIECTBEHHYIO aKTHUBHOCTH MPEAJIaraeTcs PeuuTh C
oMoUIbI0 HH(POBOH TpaHCPOPMALIUU CHCTEMbI MOTHBAIMU [IEPCOHA-
na Ha 0a3ze nHpopMaroHHOH TIaThopMbI «Scoredy NI TOBBIIICHUS
BOBJICUCHHOCTU COTPYAHUKOB, YMCHBIICHUA TCKYUCCTU U YIIYHIICHUA
UMUJIKA TIPEATPHUSTHSL.
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Tabruya 4.
PexoMenauuu 1 MEpONpPUSITHS M0 PelIeHUI0 MPodieM
B CHCTeMe MOTHBAIMHU IIepCoHAJIa
Pexomenganuu Pesynbrarst
IIpoGmemsr 10 PEeLIeHUIo po- |  Meponpusitus rocJie peann3anuu
OneMbl MEpOIPUATHI
Huskuii yposens | Ludposas Tpanc- | Buenpenue und- | — mOBBILICHHE TPOU3BOIUTENb-

HH(OPMHPOBAH-
HOCTH NepcoHaa
0 MOTHBAIIHOH-
HBIX TIPOrpamMmax

Huskwnii ypo-
BEHb JIOSITBHO-
CTH TIEpCOHAJA U
BOBJICUCHHOCTH
B TPYIOBYIO U
0OIIECTBEHHY IO
aKTHBHOCTh

(opmarnus cucre-
MbI MOTUBALUN
nepcoHana

poBoii miarop-
MbI «Scored»
JUISL TOBBIIICHHS
BOBJICYCHHOCTH
COTPYAHHKOB,
YMEHBILCHHUS Te-
KYYEeCTH U yIIyd-
HICHHS UMHIKA
MPEAIPUSITHS

OtcyTcTBHE CH-
CTeMbI OLICHKH
MOTHUBAIHH TIEP-
coHaJIa

Buenpenue a¢-
(heKTHBHOI OIIeH-
KU CHCTEMBI MOTH-
BALMH TIepCOHaNa
B OpraHM3aLuy

Buenpenue cep-
Buca HR Code
Ha OCHOBE HC-
KyCCTBEHHOI'O
HHTEIUICKTa

HOCTH TPy/Ia 3a CYET POCTa HHTe-
peca y COTpYAHHKOB K paboTe;

— POCT TPY/IOBOW aKTHBHOCTH
THIepcoHala,;

— BO3HHKHOBEHHE MaTEpHaIIb-
HOM 3aMHTEPECOBAHHOCTH B
Pa3BUTUH CBOMX KOMIICTCHIINI B
TpynoBoii cdepe;

— yBEIHMYCHHE YPOBHS MOTHBA-
ILIMH TIepCOHana;

— COXpaHEHHE YHUCIICHHOTO

U Ka4eCTBEHHOTO COCTaBa
HepcoHala,;

— abdexTuBHAs peaan3anus
CTpaTerny ynpaslIeHHs Opra-
HU3aLHN

Heo06xoauMocTb ocylIecTBICHUS JaHHOTO MEPONPUSITHS 00y CIIOB-
JICHA TEM, 4TO €CJIM «paHee IPEANPHUITUs BbIOMpaNIU KaHAUIATOB U
JIFOZIM PaCLIEHUBAJIMCH KaK PECYPCHI, TO CETOAHS IEPCOHAN CTAHOBUTCS
CaMbIM IVIaBHBIM KallMTaJIOM, 1 IIPaBO BbIOOpA JYUIINX YCIOBUH TPY-
Jla TIeperiuIo K COTPYIHUKAM U COMCKaTels M pabounx mect» [15, c. 9].
[Tnardopmer Scored rapaHTHPyeT NOBBILLIEHNS BHYTPEHHEH JIOATIBHO-
CTH NIEpCOHAJIA, YUUTHIBAS CIEAYIONINE aKTOPHI:

— ONTUMH3aUUs MPOU3BOAUTENLHOCTH. CepBUC MO3BOMISAET yCTa-
HaBJIMBATh IMHAMUYECKHE T 110 TI0Ka3arelisiM 9P (eKTHBHOCTH
MepcoHaja ¥ BO3HArPakIaTh JI00bIE ICHCTBUS COTPYIHHKOB;

— yMEHbIIIEHHE TEKy4eCTH KapoB. [ linardopma o3Bossier ymydImThb
UMHK KOMIIAHHUH, UCIIONb3Ysl BO3MOKHOCTH TIEPCOHATIM3AIN 1
CO3J1aBaTh JIOJITOCPOYHBIE CLIEHAPUH pa3BUTHs TiepcoHana [10].

Takoke rutatrdopma Scored umeeT ruOKKE MPOLIECCHI, 8 IMEHHO:

— WHTEPaKTUBHBIN pabouwnii mporiecc. [Ipo3paunbiii n akTyanbHBIHI
MOpTaJI MOTHBAIMH JJISI COTPYHUKOB, TIOBBIIIAFOIIHIA BOBJICUCH-
HOCTb TIEpCOHAJIA;
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— BO3MO)KHOCTB MOJIYYUTH OBICTpPBIEC pe3yabrarbl. CepBHC MO3BO-
JSET 3ayCTUTh IIPOTrpaMMy MOTHBAITUH 0€3 M3JIHUITHUX 3aTpar
YeIIOBEUYECKUX PECYpCOB Ha pa3paboTKy M MOAIEPIKKY;

— Scored umeer 1ocTynHbIA U THOKUI HHTEpGeiic 1 ynpasie-
HUS TPOTPaAMMO¥, HACTPOHKH MEXaHHUK U cOOPa aHATUTHIECKIX
nansbixX. [Tnardopma noaydaer qaHHbIE U3 BHYTPEHHUX CHCTEM
ydeTra ¥ MO3BOJISIET XPAHUTh JIaHHBIE O COTPYIHUKAX, UX ACH-
CTBUSIX M KJTFOUEBBIX MoKasarensx [10].

Beb-unTepdeiic mo3BonseT COTpyAHUKAM OTCIEKUBATh CBOH TPO-
rpecc, TeKylIue BO3HATPAXKICHHUS, OH MOXKET B JIFO00W MOMEHT TIOJY-
YUTh aKTyaJIbHBIHA CTATYC U MPOIIE HAXOAUTh OOJACTH IS Pa3BUTHSL.

Ocobennoctu onnaH-TuIaTGopmel Scored:

— ocBoboxaeHue pecypcoB HR — apromarnueckas 00paboTka Mo-
THUBAIMOHHBIX MEXaHUK MO3BOJSET 0cBOOOANTh pecypc HR n
HaIpPaBUTh €r0 HA ONTUMH3AIUIO IIPOTPAMM MOTHUBAIUY;

— TIPO3PavyHOCTh U aKTYaITbHOCTH — ITOPTAI COTPYTHHUKA 0OeCIIeun-
BaeT MPO3PaYHOCTh U AKTYaJIbHOCTh MOTUBAI[MOHHOW MPOTPaM-
MBI, yBEIIMYMBAs 3aHHTEPECOBAHHOCTH M BOBJICYCHHOCTH;

— ananmuTHKa — Scored arperupyet 0oJIbIIONH HAOOP JaHHBIX U 110~
3BOJISIET (POPMHUPOBATH OTUYETHOCTh M AHAIIUTHKY C TITyOOKHMU
WHCAWTAaMH B MPOIICCCHI MOTHUBAITMOHHBIX MexaHUK [10].

Takum 00pa3oM, BHEIPEHUE MpeIaraeMoro uQpoBoro ceppuca
MTO3BOJIUT B AKCILTYyaTAI[HOHHOM JIETIO0 TTOBBICUTHh YPOBEHb WH(POPMHU-
POBaHHOCTH MEPCOHAIA O MOTHUBAIIMOHHBIX [TPOrpaMMax, a TAKKE He-
MTOCPEJICTBEHHO YBEIMYUTH CTEIICHB JIOSUTPHOCTH TIepCOHANa U BOB-
JICYCHHOCTHU B TPYAOBYIO U OOIIECTBEHHYIO aKTHBHOCTb, YTO, B CBOIO
o4epeib, OKKET BIUSHIE HA Ka4eCTBO PabOTHI MepcoHaIa.

Tpetbio npobIeMy B UCCIIeayeMOi 001aCTH — OTCYTCTBHUS OLICHKU CH-
CTEMbl MOTHBAIMH TMPEAIAraeTCsl PEIIUTh C MTOMOIIBIO BHEIPEHUS Cep-
Bruca HR Code, paborarormiero Ha 0CHOBE NCKYCCTBEHHOTO MHTEIIICKTA,
TTO3BOJISFOIIETO TIPOBECTH TECTUPOBAHUE YPOBHSI MOTHBAIIUHU TIEPCOHAIIA.

HR Code — cuctema, KoTopas I0o3BOJISIET ONPEACINUT, YTO MOTH-
BUPYET JIIOJel XOpOoIo paboTaTh, KaK CHPaBISATHCS C OLIMOKaMH CO-
TPYIHHKOB U KaK UX 3P PEeKTHBHO OOMIpsITh. Ha ocHOBaHWMHM pe3ynbTa-
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TOB TECTOB CEPBUC BBIAET MOTHBAIIMOHHBIE ITOTPEOHOCTH paOOTHHUKA,
KOTOpbIE IOKA3bIBAIOT, HYXKHBI JIM €My JCHbI'H, YBa)KCHHE, KaPbEPHBIH
poct uiu uto-To enie. Cucrema npejyiaraet Harpay 3a XOpoInyo pa-
00Ty — OBBIILICHHE 3apIIaThl, OecIIaTHOE 00yUeHHEe, MECTO Ha JIOCKE
[o4eTa U Tak jasuee. Takke oHa BHIOMpAET U BO3MOYKHOE HaKa3aHUE —
HanpuMep, JUIICHUE TPEMUH WK PyTUHHBIE 3a1a4u [4].

[IpenmymiecTBaMu JaHHOTO CEPBHCA SBIISIOTCS:

— CHIJKEHHE PacXo/loB Ha 3apaboTHYIO TUIaTy;

— CHIDKEHME TeKy4eCTH KaJpOB;

— WHJAMBUAYAIBHBIN MOIXO0/ K KAXKJIOMY COTPYIHUKY;

— MUHHMH3ALUS KOHQINKTOB B KOJUICKTUBE;

— BBINOJIHEHHUE TIJIAaHA COTPYIHUKAMU;

— yMEHBIIECHHE KOIn4YecTBa OOJIbHUYHBIX;

— IOBBILICHHE IPOU3BOAUTEIBHOCTH TPYHa U KauecTBa paboThI
repcoHana.

Tectuposanue ¢ momompio HR Code mpoxoauT B Tpu dTana:

— pacchiIKa IpUIVIAIICHUI Ha TECThI 1Mo e-mail (uMeercs creru-
anpHas (hopMa IS 3aroTHeHus e-mail agpecos);

— TPOXOXKJCHUE COTPYIHUKAMH TECTHPOBAHHUS (2 TAKXKE 3aI0He-
HHUE aHKETHI ¢ TMYHBIMH JaHHbIMU: DU O, oTaen, JOIKHOCTD B
KOMITaHUH);

— TMONy4YeHHEe Pe3yJabTaToB B Taliuie (MOTUBAMS PaOOTHUKOB,
BUJIBI TIOOMIPEHUH 1 Apyras naopmarms) [4].

Pazpabdorunkun HR Code yTBepxnatot cienyromee: 3pQeKTHBHO
BBICTPOUB CUCTEMY MOTHUBALIMH, PYKOBOAUTENIN YBEIUYAT IIPOU3BOIH-
TEIBHOCTH TpyAa Ha 25%, 4TO MOATBEPKACHO UccienoBaHusIMu B. U.
I'epuukoBa poccuiickux kommnanui [3].

BrIiBOABI

[IpennaraeMbie KOPPEKTUPYIOIIE MEPOTIPUSATHS TTO3BOJIST HE TOh-
KO TIOBBICHTB OOIIYHO COLUATbHYI0 3(h(HEKTUBHOCTH CUCTEMbI MOTHBA-
AW TIEpCOoHaja, HO U 00eCIIeINTh POCT YPOBHSI HH(OOPMHUPOBAHHOCTH
MepCcoHaia 0 MOTUBALIMOHHBIX MPOTPaMMax, a TAK)KE HEMOCPEICTBCH-
HO YBEJIHYUTH CTETEeHb JOSIHHOCTH NEPCOHANa U BOBICUEHHOCTH B
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TPYOBYIO U OOIIIECTBEHHYIO aKTUBHOCTb, YTO, B CBOKO OY€pE/ib, OKa-
JKET 3HAYUTENILHOE BIMSHUE HA KaueCTBO paOOTHI TEPCOHAA.

OHBIT IMPOBCACHUA OLUCHKU CUCTEMBI MOTHUBAIIUHN IIEPCOHAJIA MOXKET
OBITH MTOJIC3EH B APYTHX PETHOHAIBHBIX CTPYKTYPHBIX TIOIPA3ISIICHHUSIX
JIOKOMOTHBHOTO X03siicTBa OAO «PXK]».
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BHEJIPEHUE [IU®POBBIX TEXHOJIOTI M
KAK ®AKTOP HOBBIINEHUSA 59O PEKTUBHOCTHU
PABOTBI TPAHCITIOPTHO-JIOTUCTUYECKUX CUCTEM

3apunosa P.C., Pouesa O.A.,
Xamuoynnuna @.P., Apoyzoea M.B.

B ycnosusx pazsumus yugposou 3KOHOMUKY TOSUCIIUKA SL8TSEM-
€5l HEOMBEMAEMOU U BAJICHOU HACTBIO, NOIMOMY UHHOBAUUU 8 OaH-
HOU cghepe nomocym yeeauuums 00xX00 npeonpuHumamenetl u oonee-
YUMb XpaHeHue u mpaHcnopmuposKy mosapos. Bonpocul eneopenus
U UHAHCUPOBAHUS TO2UCTIUYECKUX UHHOBAYUL SGAIOMCS 00CMA-
MOUHO AKMyanbHbiMu U 00uupHsiMu. Pazeumue yupposoti sxkonomu-
KU GbIHYICOAem MpanCHOPMHO-I02UCIUYeCKUe NPeOnpusmus npo-
U3800UMb OYUDPOBKY MHOSUX CEOUX NPOYeccos desmelbHocmu. Bee
COBpeMeHHble MEeHOCHYUU PA36UMUSL IOSUCTIUKU C83AHbL C 8HeOpe-
HUeM U UHIEHCUBHBIM PA3GUMUEM YUDPOBLIX MEXHOLO2UL, KOMOpble
cnocoocmayrom y0081emeopenuio ObLCmpopacmyuux nompeoHocmell
nompebumeneti. Cogpementvie Yu@dposvle MexHoI0SUY nPUBOOsm K
mpauncgopmayuu yenei NOCMagox, U KOMIAHUU ¢ MPAOUYUOHHBLMU
NOOX00AMU U MEXHONOSUAMU 8 YRPAGTEHUU LOSUCTNUKOLL YIIce He MO2Ym
0CMABAMbCS KOHKYPEHMOCNOCOOHbLMU.

Lens — uzyuumo u npogecmu ananu3 npoyecca 6HeOpenUsi UHHOBAYU-
OHHBIX MEXHONO2ULL 8 Cihepe IOSUCUKU U YIPAGTEHUU YeNsaMU NOCIABOK.

Memooonozus nposedenus pabomel. B cmamve ucnonv3osanucs
IKOHOMUKO-MAMeMamuieckue Memoosl, CUCeMHbLLL N00X00 U 0000-
wenue, aHarumuyecKue u CMamucmuieckiue Memoobl anaiusd.

Pezynbmamot. B cmamve nposeden ananus npumeHeHus UHHOBAYUOH-
HbIX MEXHON02UlL 8 Chepe TOSUCTIUKU U YIPAGTIeHUU YeNnsiMU NOCMAGOK,
paccmompenvl npumMepbl UCTIOTb306AHUSL UHHOBAYULL U UHDOPMAYUOH-
HO-KOMMYHUKAYUOHHBIX MEXHON02UL MPAHCNOPIHO-TOSUCTIUYECKUMU
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NpeonpuUsMUIMU 8 C8Oell OesTMeNTbHOCIU, OOKA3AHO, YMO BHeOpeHUe UH-
HOBaYULL U UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHONL02ULL 6 cihepe
NOSUCUKU U 2PY30NePEeBO30K 8bl200HO 0.1 NOGbIUUEHUS dPPekmusHo-
cmu pabouezo npoyecca, Xpanenus OAHHbIX, COKPAUWEHUs. ONUMeTbHO-
CMu 102UCMUYECK020 YUK, YAPAGIeHUs. NOCMABKAMU MOBAPOS, CHU-
JHCeHUsL OUUOOK 8 OOKYMEHTNO000pome U €20 OAUMETbHOCIU.

Oobnacms npumenenus pe3yibmMamos: noIyYeHHble Pe3yibmanbl
4enecooOpa3HO NPUMEHSIND IKOHOMUYECKUMU CYOLEKIMAMU, OCYUec-
GIIOUUMU OESIMETLHOCb 6 Chepe T0UCTIUKU U YAPAGLEHUU YeNnsamu
NOCMABOK.

Knrouesnle cnosa: nocucmuka; nocmagka mogapa, 2py30nepesosKil;
yenu noCmasox, UHHOBAYUU, YUPPOBUIAYUSL; TIOCUCIMUYECKUE CUCTNEMDbL

DIGITALISATION AS A FACTOR
TO IMPROVE THE EFFICIENCY OF TRANSPORT
AND LOGISTICS SYSTEMS

Zaripova R.S., Rocheva O.A.,
Khamidullina ER., Arbuzova M.V,

With the development of a digital economy, logistics is an integral
and important part, so innovations in this area will help to increase
entreprencurial income and facilitate the storage and transportation of
goods. The issues of implementing and financing logistics innovation
are quite relevant and extensive. The development of the digital econ-
omy is forcing transport and logistics companies to digitise many of
their business processes. All current logistics trends are related to the
introduction and intensive development of digital technologies, which
contribute to meeting the fast-growing needs of consumers. Today's
digitalisation is transforming the supply chain and companies with
traditional logistics management approaches and technologies can no
longer remain competitive.

Purpose: examine and analyse the process of introducing innovative
technologies in logistics and supply chain management.
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Methodology. The paper used economic-mathematical methods,
system approach and generalization, analytical and statistical meth-
ods of analysis.

Results. The article analyzes the application of innovative technol-
ogies in logistics and supply chain management; examines examples of
the use of innovation and information and communication technologies
by transport and logistics enterprises in their activities, proves that the
introduction of innovation and information and communication tech-
nologies in logistics and freight transport is beneficial for improving
workflow efficiency, data storage, reducing the duration of the logistics
cycle, goods delivery management, reducing errors

Practical implications: the obtained results are appropriate to be
applied by economic entities involved in logistics and supply chain
management activities.

Keywords: logistics; commodity supply, freight, supply chain, in-
novation, digitalization; logistics systems

Ceromust Mup cTouT Ha nopore «YeTBepToro sramna HUQpoBoil pe-
ooy — «Muayctpus 4.0». Heorbemnemoit yacTpio uppoBoii
9KOHOMHMKH, 00€CTIeUNBaIOIIEH TOBAPOABHIKECHHUE, SIBISIETCS LUPPOBast
JIOTUCTUKA W YIpaBlieHUE NEMsIMH MocTaBok. /st peanmusanus naH-
HOM MOJieny TpeOyeTCs NPOBeACHUE HAYYHBIX UCCIIEIOBAHUM, a TAKKe
MIOJrOTOBKA KaJpOB, 00JalaloIinX HEOOXOAUMBIMU HHTEIPaIbHBIMU
KOMIIETEHIIMSIMU B IaHHOM 00J1acTH 3HaHUH 1 MH()OPMALIMOHHBIX TEX-
Honoru# [2]. B crpanax — nuaepax 1mo BHEAPEHUIO IUPPOBOI KO-
nomuku (CLIA, Kurae, FOxHoit Kopee, Benukobpuranuu, Snonnm,
@paHuMHN) BeAyTCsS HHTEHCUBHbIC HAyUHBIE UCCIECI0BaHNS B 00J1aCTH
ur(ppOoBOI JOTUCTUKH U YIPABICHUS LETSIMH MOCTaBOK. Bo MHOTHX
BY3aX OTKPBITHI HOBBIE 00pa30BaTeIbHbIE TPOrPaMMBI 15 OaKajaBpH-
aTa ¥ MarucTpaTypsbl C HA3BAHUSIMU «LU(PPOBast IOTUCTUKA, «LUPPO-
BO€ yIpaBJeHHE IEeMIMH N0CTaBOK». [I0CKONBKY TOTUCTHKA BXOJUT B
XO3SIIICTBEHHYIO CHCTEMY CTpPaHbl B KaueCTBE BHYTPEHHEH MoacHucTe-
MBI, TO, CJI€ZIOBaTEIbHO, pH niepexosie Poccun k nndpoBoii SKOHOMU-
Ke HeoOXoinMa aJiekBaTHas TpaHc(opManus JJOTUCTUIECKUX CUCTEM.
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CoBpeMeHHas JIOTHCTHKA MEHSIETCS TIO]T BIUSIHUEM MHOXKECTBA (PaK-
TopoB. [loBpiatorcest TpeboBaHUs TOTpEOUTENCH B CKOPOCTH, Kade-
CTBa U MIPO3PavYHOCTH MTPOLIECCOB. B HOBBIX yCIIOBUSIX SKOHOMHYECKAs
KOHKYPEHTOCIIOCOOHOCTB CTPaHBbI U IPEIIPHUITHH OyIeT OIpeAesaThCs
HAJIMYMEM HHTEIJUICKTYaJIbHBIX TPAHCIIOPTHBIX U JIOTUCTUYECKUX CH-
CTEM, TaK KaK II0 OLEHKaM 3KCIIEPTOB JIOTUCTUYECKAsl COCTaBIIAIOIIAs
B KXJIOM KOHEYHOM TpomyKTe 3aHnMaet ot 20% mo 60%.

Kak u nrobas npyrast Hayka, JIOTUCTUKA CTPEMHUTEIHHO Pa3BHBACT-
¢Sl OJT ISMCTBUEM HOBBIX, MHHOBAIIMOHHBIX TCHACHIINHN. M3MeHeHUIM
TIOJIBEPIatOTCSl HE TOJIBKO JIOTUCTUYECKHE MOJIENH, HO U HEIIPEPBIBHO
MOSIBIISIFOTCS. PEBOJTIOLIMOHHBIE TeEXHUYECKe MHHOBaMHU. [Ipenmerom
WHHOBALMI B JIOTUCTHUKE SIBJISICTCS ONTUMHU3ALIUS TPACKTOPUH SKOHOMU-
YECKUX [IOTOKOB, IUPKYIUPYIOIIUX B LIEIH, B LEISIX COKPAILEHUS Bpe-
MEHH JIOTUCTUYECKOIO LUKJIA, PALIMOHAIM3ALUN OOLINX H3IEPIKEK TO-
BapOBMKEHHSI, TIOBBIILICHUS 3(D(HEKTUBHOCTH JIOTHCTHYESCKOH 11erH [ 7].

Bynyuiee noructuku He npencrapisercs 0e3 BHSAPSHUsT HHHOBA-
LIMOHHBIX TEXHOJIOTUH B ITPOLIECC yIpaBiIeHNs NoTokaMu. IHHOBanus
paccmarpuBaeTcs Kak Kakoe-JIn00 HOBIIECTBO, KOTOpOe 00ecreyrnBaeT
Ka4eCTBEHHBIA POCT AIPPEKTHBHOCTH paboThI mporieccos [1]. Mcxons
13 3TOTO OINPENEICHNs, MO’KHO C/IEIaTh BBIBOJ, YTO HHHOBALIMOHHYIO
JIOTHCTHKY CIIEyeT pacCMaTpUBAaTh KakK AEATEIbHOCTh, HAPABICHHYIO
Ha ONTHMU3AIMIO U MOBBIIEHUE dPPEKTUBHOCTHA B 00JIACTH yIpaB-
JIeHUs. DTO CaMOCTOSITENIbHOE HaIlpaBiieHHE, KOTOPOE B MEPBYIO Oue-
pellb HampaBIiieHO Ha yay4dlleHrne padoThl Bcel IOTHCTHYECKON CUCTe-
Mbl. Kpome Toro, BHeipeHNEe MHHOBALUI B JIOTUCTUYECKHE CHCTEMBI
MPUBOJUT K YBEJINUYCHUIO YPOBHS KOHKYPEHTOCIIOCOOHOCTU (PUPMBI,
MOBBIILICHHIO JIOSUIBHOCTH CPEAM MOKyHarelsieil, pa3BUTHE SKOHOMHKH
B PaMKaXx He TOJIBKO OTAEIBHOIO NPEANPUATHS, HO U CTPAHBI B LIEJIOM
[4]. K TakuM HOBIIECTBAM MOYKHO OTHECTH TMOPSAOK XpaHEHHS MPO-
TYKITUH Ha cKiIane. MOKHO BEICTPOUTH PadOTy CKIa/ia TAKUM 00pa3oMm,
9TOOBI HA TIOUCK OIPEAETICHHOTO BU/Ia TOBapa YXOIUIIO MEHbILIEE KO-
JMYECTBO BpeMEHHU. Takoe HampaBiIeHHE Ha3bIBAETCS MaTpU4Has JIO-
THCTHKA, IJI€ OCHOBHOM aKLEHT AENAeTCsl Ha MaTpHIbl, yIIOPsI0YEH-
HBIC B OIIPEAEICHHOM IOPSIKE U ompeesieHHoH oruke. Ckiaackue
MaTpHLbl TOMIOOMINCH HE TOJIBKO HHOCTPAHHBIM MEHEIDKEPaM, HO U
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POCCHICKHM 3a JIETKYIO a/IalTaluio MO/ MOTPEOHOCTH MPEAIPUATHS U
BO3MO)XHOCTb BHECEHUS TOCTOSIHHBIX KOPPEKTUPOBOK [18].
MHHOBanny B JOTHCTHKE MTOAPA3yMEBAIOT O] COO0 TakKe 1 TeX-
HUYECKHE Pa3paboTKH, KOTOPBIE TOMOTalOT 00IErYUTh paboTy CKiIaga
1 TPAHCIIOPTHOTI'O OT/ENA, YBEJINUNTh NPUOBLIL Opranuzanuu. [Ipume-
POM TaKoro HOBOBBEJICHUS SIBIISIETCS pa3paboTka (hpaHIy3CKOH KoMIIa-
HUM «Savoye», KOTOpas 3aHUMAaeTCsl pa3padoTKaMH HOBILECTB B 00J1a-
CTH JIOTUCTHYECKHX pereHnit. OHa MmpeicTaBriIa HOBYIO YITaKOBOYHYIO
MammHy. Pazpaborka HazeiBaeTcs «E-Jivaroy. K e€ ocHOBHBIM 0coOeH-
HOCTSIM MOXKHO OTHECTH TO, YTO OHA cama IPOU3BOIUT pacyeThl I
HYHOH BBICOTBI KOPOOOK, TIOCJIE YEro cama X 3aIreyarhbIBacT.
[Ipodeccronanbr pazHbIX CTpaH CXOAATCS BO MHEHHH, YTO JIOTH-
CTHUYECKHE HOBIIIECTBA CTOUT PACCMaTpUBaTh HE TOJIBKO C TOUKH 3pe-
HUS PEBOJTIOITMOHHBIX U3MEHEHUM BO BCEH CTPYKTYpPE JIOTUCTUYECKON
cucreMbl. Takke He CTOUT 3a0bIBATH O JTOKAIBHBIX BHEIPEHUSX B pa3-
JIMYHBIX 00J1aCTAX (PyHKUNOHNPOBAHUS NPEIIPUATHS.
MHHOBAIMOHHBIHM MOAXO/T B OpraHU3aIMX JIOTUCTUKY HAIIPaBJIeH Ha
HCTIONIb30BaHNUE COBPEMEHHBIX MH(OPMaOHHO-KOMMYHHKALIMOHHBIX
texHonoruil. [Ipumepom nHHOBaIMi B chepe TOTUCTUKHU ABISIETCS TIPH-
MEHEeHHE HH(POPMAIMOHHBIX TEXHOJIOT Ui, KOTOPBIE YCIICIITHO BHEPSIIOT-
Cs B TPAHCIIOPTHO-JIOTUCTHYECKUX NpeanpuaTusix [ 17]. Mndopmarmon-
HBIE TEXHOJIOTUH ITO3BOJISIFOT aBTOMATH3HPOBATh BECH )KU3HEHHBIH LIUKIT
MIPOU3BOACTBA, aHATM3UPOBATh TPY30IIOTOKH, KOHTPOINPOBATE U BECTH
yueT. CTpeMHUTENIBHO pacTyT MaclITaObl JIOTUCTHKH 3JIEKTPOHHON KOM-
MEpLMH, YTO CIIOCOOCTBYET MHHOBALMSAM B IPUMEHEHUH MH(pOpMAaLH-
OHHBIX TEXHOJIOTHi1 B JIOTUCTUKE Ha OCHOBE MIHTEpHEeTa. Jloructuueckue
MHHOBAIlMM MPUMEHSIOTCS B CKJIAJICKOM U TPAHCIIOPTHOM XO3SHCTBE,
TIPH pacrpeesieHnH PECypCcoB B MMPOU3BOICTBE, B IPONU3BOACTBEHHOM
npouecce, B yIIpaBJIeHUU 3aracaMy, CObITOBOM JEATeNbHOCTH, T.€. BO
BceX (PYHKITMOHATBHBIX 001aCTsIX JTOTUCTHKH [3]. COOTBETCTBEHHO MOYK-
HO CJIeNIaTh BBIBOJ, YTO 00JIacTh MPUMEHEHHS] MHHOBAIIMI B JIOTUCTUKE
1 yIPaBJICHUHU LIEISIMU IOCTABOK Oe3rpaHuyHa.
Ludpoble TOTHCTUUECKHE CUCTEMBI CTAHOBSTCS YacThIO BUPTYalb-
HOTO pPbIHKa. BUpTyanbHast 1 TOMOJTHEHHAS pEAIbHOCTB, B KOTOPYIO BOBJIE-
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YeHbI pa3IIHble HHPPACTPYKTYPHBIE U TOACP KUBAIOIIHE OPraHU3aIIHH,
CEPBHUCHBIE CITYKObI, TOCTABIIMKH U JPYTUE TIOCPEAHUKHI, TPAHC(HOPMH-
pyeT crocoObl B3aMMONIEHCTBHS APYT C IPYTOM U C MPOTPaMMHBIMHU CH-
cremamu [16]. Liudposast Tpancdopmarys JOriCTHISCKUX CHCTEM ITpe-
JonpenessieT HeoOXOAUMOCTb PELISHHs 3a1aull BHEIPEHUsI CKBO3HBIX
MHQOPMAIIMOHHBIX TEXHOJOIWH, OCTPOCHHBIX HA €AMHON TPaHCIIOp-
THO-JIOTUCTUYECKOM, TTPOU3BOACTBEHHON 1 TOProBOil HH(PACTPyKType.
ITpumepoM MHHOBALIMI, KOTOPBIE CEMUAC AKTUBHO BHEIPSIFOTCS, SB-
JISTFOTCS1 OECIIIIOTHBIE aBTOMOOMITH OT «Google». Dta pazpaboTka momo-
KET YCKOPUTh CKOPOCTh TPAHCIIOPTUPOBKH Ipy3a, Tak Kak aBTOMOOMITb
criocoOeH mpeozoiieBarh paccrognue 6onee 4 000 kuomeTpos 3a 60
yacoB. K npenmMymecTBaM OeCTIMIIOTHRIX aBTOMOOMIIEH OTHOCSATCS CO-
KpalieHue 3arpaT Ha 3apaboTHyto miaty u cHikenue yposas JTII [4].
Yumubie oukn «Google Glassy» MO3BONSAIOT HAWTH OMTHMATHHBINA
MapIIpyT JUisi TPAHCIIOPTUPOBOK U CIIOCOOHBI ONEPATUBHO CUUTHIBATH
LITPUX-KOZbL. B 0YKM BCTaBIICHBI ClIEUAIbHBIE CTEKIIA C IPOIPAMMHBIM
oOecriedeHreM /sl yIpaBiIeHNs CKJIaoM. Pe3yasTarel paboThl B 0UKax
MIOKA3aJIM, YTO UCIIOJIb30BAHUE ITOM TEXHOJIOIUH CIIOCOOHO COKPATUTh
KOJIMYECTBO JIOMYIIEHHBIX OIMIMOOK M OJTHOBPEMEHHO YBEIMYHUTDH CKO-
poctb oT6opa npoaykuuu. K HeocrarkamM 04KOB OTHOCUTCS XPYTIKOCTh
u goporoBuzHa. K mpenmyiecTBaM oTHOCSATCS aBTOHOMHOCTB, JIETKOCTb
B MICTIOJIb30BaHNH, BCE (DYHKIIMU JOCTYIIHBI IO TOJIOCOBBIM KOMaHIaM.
B nocnennue roap! yckopsiercst (GOpMUPOBAHHE MEKAYHAPOAHOM
HHPPACTPYKTYPBI: MOSBISIETCS CITyTHUKOBAS CBSI3b, HOBbIC HABUT AL~
OHHBIE CUCTEMBI, HOBBIC BUIbI TPAHCIIOPTHBIX CPEICTB (MOIIHBIE OKe-
AHCKME JIAHePbI, BEICOKOCKOPOCTHBIE a3p00YCHI U T.11.), PACIIHPSIIOTCS
ee MaciuTaObl M U3MEHSIETCA cama ee cTpykrypa. Ha 6ase anekrponu-
KH, CUCTeMbI IHTepHeT, KOCMHYECKUX CITyTHHKOB CBSI3U MTOCTETIEHHO
(hopmupyercs 1106aIpHOE KHOSPIIPOCTPAHCTBO, TII00aThHASI CUCTEMA
TEJIEKOMMYHMKALIUH, IU1aHeTapHasi MHQOPMALIMOHHAS CETh.
PaccMotpuM npumMeHeHHue eneé OJHOM HOBOW TEXHOJIOIMH B JIOIH-
CTHKE — TEXHOJIOTUH OJTOKUYCHH. TeXHOIOTHsI OIOKICHH, Uaest 0 KOTOPOH
MOSIBUJIACH B JlasiekoM 1991 roj1y, Ha JaHHBII MOMEHT UMEeT MHOTO cep
npuMeHenus [4]. U yxxe mocie momyssipu3anuy OUTKOMHA Ha ATy TeX-
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HOJIOTHIO 00paTniiv BHUMaHKe 1oyTH Bee. Hauanocs 6ypHoe pa3BuTHe,
B KOTOPOM MHOTHE ITBITAJIMCh TPUMEHHUTH 3TO y Ce0sl, BCTISICTBHAE ATOTO
B cTapTarnsl ObUIO HHBECTHPOBAHO OoJiee 3 MUILTHAPAOB A0JTapoB. Hu-
KTO HE COMHEBAJICS, YTO 3a 3THM Oymymiee. Ho Bckope okasanoch, 4To
HE Be3Jie ¥ He BCeT/ia CTOMT MPUMEHSTD ATy TeXHOJIOTHI0. B OonmbimH-
CTBE ciIydaeB 3T0 ObUT0 He 000cHOBaHO [5]. U o utory, 0OiIbIIMHCTBO
CTapTaroB TaK U 3aKPbUIOCH, HE Ha4YaB BHENIPATH CBOM POAYKTHI. CTaso
MIOHSTHO, YTO OJIOKYEIH Ha/I0 PUMEHSITH TOYEUHO U TOIBKO MOCIIE TOTO,
KaK 00OCHYIOT €€ BBITOJly, MO’KHO YK€ BHEJIPAThH B pa0OYHe IMPOIECCHI.

Brnokuetin npescraBiseT co00it HaaASKHBINA U 3PPEKTUBHBIN CIIOCO0
oOMeHa uHpopManrei KOHTPareHTOB [ery MocTaBok. OH co3MaET He-
M3MeHsIeMbIH I (POBOIA peecTp TpaH3aKINi, KOTOPBIN OAIEPKIBACT-
csl pacnpeenéHHON ceThio KoMIbloTepoB. [Inardopmel, paboratonme
C UCTIONb30BaHUEM OJIOKYEITHA, TIO3BOJISIIOT YCTPAHUTh TIOCPETHUKOB,
YIPaBISATH MPOIECCOM B3aUMHBIX TUIATEIKEH OHIIANH, OTCICKUBATH Me-
CTOHAXOXJIEHUE TPY30B B pexume 24/7, OBICTPO HAXOIUTH MOIXOMIS-
LU TPAHCTIOPT JUI IOCTaBKH, HAXOANUTH TPy3 JAJIS IEPEBO3YHKA U T. [T.

Ha maHHBIIT MOMEHT €CTh HECKOJIBKO MEPCIEeKTUBHBIX c(ep, 4To-
OBl HaYaTh TECTUPOBATH MPOITYKTH HA OCHOBE OJIOKYEHHA: IOTUCTHKA,
peTeiin, puHaHCOBBIE TPAH3AKIIUHU, ONTHMH3AINS OM3HEC-TIPOILIECCOB.
Emme MoxHO BBIACIUTE chepy IMEKTPOHHOTO TOKyMeHTooO0poTa [8].

OrpoMHBIi HHTEpPEC BBI3BIBACT Chepa JIOTUCTUKH U peTeiiia, TaK KaK
OHH B3aMIMOCBSI3aHbI YT ¢ ApyroM. [IpuMeHeHne TeXHOIOTHH OIOK-
YeliH B 3TUX cepax MOKET ONTUMU3UPOBATH BCE MPOLECCH], yOpaTh
JIUIITHAX TTOCPETHUKOB, YICHIEBUTh TEM CaMbIM CTOMMOCTH TOBapa U
YBEJINYUTB JIOSIIBHOCTH TOKyTaTeneil. M ecnu yuecTs, 4To MOXKHO Oy/ieT
COKPaTUTh U3CPIKKH U OpakoBaHHBIE TOBAPHI, TO BHEIPEHUE TEXHOJIO-
iy OJIOKYCHH BBIIISUT HE IIPOCTO IPUXOThIO, @ HEOOXOAUMOCTRIO [6].

Jloructuka nmpeacTaBiseT COOOW CIOXKHBIN MPOIECcC, KOTOPBIMA SB-
JISIETCS] HEOTHEMIIEMOH YacThI0 TOPTOBO-PHIHOYHBIX OTHOIIeHHH. Ciie-
JIOBATEIbHO, TIOTUCTUKA HYK1a€TCS B TOCTOSIHHOM YCOBEPILIEHCTBOBA-
HAU U1 oOecrnieueHns 3(h(HEKTHBHOCTH SKOHOMHUYECKUX MPOIIECCOB,
B KOTOpbIE OHa BOBJe4YeHa. MH(popMalmOHHBIE TEXHOIOTHH U HHTEP-
HET MOTYT CTaTh OJHUM M3 UCTOYHUKOB TaKMX HEOOXOAMMBIX ITPe00-
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pasoBanuii. [IpuMeHeHUEe TEXHOIOTHH OJIOKYEHH B IOTUCTUKE MOXKET
SIBIISITHCSL XOPOIIMM TOJTYKOM JIJISl peasin3aliii 3a1a4 UG POBOM KO-
HomukH [9]. Hammpumep, B pe3ynbrare IpIMEHEHUS TEXHOJIOTHH OJI0K-
YEeHH KXKIBIN TOBAp MOMyYaeT «IHU(PPOBON MACTIOPT», YTO MO3BOJISIECT
COKpAaTHTh PUCKH U JOKYMEHTOOOOPOT, BCS MHPOPMALIUS IS TIOJTHO-
IO OTCIIC)KUBAHUS TPOIYKIIMH CTAHOBUTCS JIOCTYITHA HA MOOMIIBHBIX
YCTPOMCTBAX, MOBBIMIACTCS JOBEpHE MOKyTaTenel u 3(pHeKTHBHOCTD
ousHeca. brokueliH-margopma Mo3BOJSET TPY30MEPEBO3UNKAM OT-
CJI©KUBATh COCTOSIHHE 3aKa30B B PEKUME PEATBHOTO BPEMEHH, TIOMO-
raet GOpMUpPOBATh cUETa, & UCKYCCTBEHHBIH MHTEIUICKT ITOJIHOCTHIO
3aMEHSIET JUCIIETUYEPa U aBTOMATUYECKH PACTIPEACIIAET 3aKa3bl MEXKY
BoauTensMu. braromapst Takoit miaropMe CpoK BBITOJTHCHHS 3aKa3a
yMeHbIaercs oT 2-3 nueit 10 1 nus.

B mupe exeromHo nepeBo3aTcs MEJUTHAP/IbI TOHH TOBApOB, HO OKOJIO
1,6 MUIUTHAPIOB TOHH MIPOIYKTOB €KETOIHO CUUTAIOTCS TIOTEPSHHBIMU
T10 Pa3HBIM MPUIHHAM: ITPOCPOUHIINCE, HCTIOPTIIIUCH, TIPOTIAITH FIJTH CTa-
s OpakoBaHHBIMU [4]. I oueHb yacTo 3Ta mpoliieMa CBsi3aHa He CTOJIBKO
CO CITeIU(HKOI TOBapa, a CKOJIILKO C KOHTPOJIEM ero mepeBo3ku. Cyiie-
CTBYIOIIMI PHIHOK B OCHOBHOM pa0OTaeT 10 TOil jke CUCTEME, YTO U B
rponwioM Beke. [lonbITku onudpoBaTh BCe JaHHBIE U KOHTPOIIb TPHBO-
JISIT TOJTBKO K YBEJTMUIEHHIO OIOPOKPATHHN U TIOHIKEHUIO Y3 PEKTUBHOCTH
COTPYAHHUKOB. BHeapeHue Ook4eiiHa JOKHO CHATB 4acTh IpooieM [S].
W3-3a Toro, 9T0 O10KIEHHY CBOHCTBEHHBI ICTICHTPATH3AIINAS W BHICOKHIA
YPOBEHB JIOBEpPUS 33 CUET KPUNTOrpa)uuecKux ajJropuTMOB, OH HJIe-
aJIbHO BIIMCBHIBAETCS B CUCTEMY KOHTPOJIS 38 JOCTABKOM Ipy30B [6]. s
TOT0, YTOOBI KOHTPOJIUPOBATH MECTOIONIOKEHHE IPy3a, UCIONb3YIOTCS
RFID-metku. brarogapst UM Bcerna MOXHO y3HaTh MECTOIOJIOKEHUE
TOBapa, W MpH HaJOOHOCTH JIOTIONHUTENIbHBIC XapakTepucTuk. K mo-
nonHenuto k RFID-metkam ucnone3yrorest QR-Kobl, KOTOpbIE CUUTHIBA-
I0TCS TeNIe()OHOM M OTIPABIATHCS B CHCTEMY JUIS 3aIIOJTHEHHSI OTYETHO-
ctu. B KoHIIe Bce mpoueaypsl noimyyaetcst Topap ¢ QR-komoM, KOTophIii
000 TIOKyTIaTeIh CMOXKET OTCKaHUPOBaTh. M y HETo Ha yCTPOUCTBE
MOSIBUTCS MOAPOOHAs MHPOPMALUsI O JTAHHOM TOBape, BCsl HICTOPUS T1e-
PEBO30K, BECh CITMCOK ITYHKTOB TIEpPEIavH.
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Ha naHHBI MOMEHT yXke ecTh pa3pabOTKH KPYITHBIX KOMITAHHHA
Walmart, IBM, Wave u i1p. Ho MmaccoBoro pacnpoctpaHeHust 3TO IoKa
HE MOJIYYUIIO, TaK KaK pa3paboTka W HalM KBaJU(QHUINPOBAHHBIX Ka-
JpoB 00X0IUTCs 04eHb 1oporo. Ha poccuiickoM phIHKE IIOKa He HaOto-
Jaercst OOJIBIINX IPOEKTOB, CBA3aHHBIX C TEXHOJIOTHEH OJIOKYEHH, TaK
Kak 3TO HOBas 0011aCTh, 1 TpeOyeTcsl BpeMsl [IOKa MPOEKThI BBIAAYT Ha
00IIIeCTBEHHOE 00CYKICHHE.

Taknm 00pa3om, Ha CETOTHSIIHNN AeHb HHHOBAIIMN UTPAIOT BAYKHYIO
ponb B pazButuu npennpustys [ 10]. UHHOBalMOHHAS cTpaTernyecKas
JIOTHCTHKA HE MEHee akTyajbHa W B Poccuu, oJjHako oHa HaXOQUTCA
TOJBKO B Hayaje cBOEro pas3BuTHsl. [IpenMyiecTBa BHEAPEHNsI UHHO-
BalMi B cdepy JOTUCTUKH MIPEXKIE BCErO 3aMETHBI OJ1aroapsi OoBbILLIE-
HUIO KauecTBa 00CITy)KUBAHMS, CKATHIO CPOKOB B 00PaOOTKE U OTTPY3KE
3aKa30B, @ TAKKE COKPAILEHUIO CPOKOB JIOCTaBKH JI0 MOTpeduTess. 3a
CUEeT SKOHOMHUH BPEMEHHU MOYKHO OTIPY3UTh OOJIbIIE 3aKa30B, YTO MPH-
BEJIET K YBEIMUCHHUIO MPpHObLTH Jyisi komnanuw [11]. HazoBém npeumy-
LIECTBa, KOTOPBIC MOSBISIOTCS y KOMIIAHUH TPH BHEAPEHUN W (PYHK-
LUUOHUPOBAHUU WH(POPMALMOHHOHN JIOTUCTUKU: KOHTPOJIb 32 YPOBHEM
00CITy)KUBaHUS TIOKyTIaTesel; oneHka d((EeKTHBHOM padOThI IepCOHa-
J1a; TIOBBILLICHHUE KAYECTBEHHOT'O YPOBHSI IIPH TPAHCIIOPTHPOBKE; COOp U
aHaJIN3 CTAaTUCTHYECKUX JTAHHBIX; YIIIyOJIEHHOE UCCIIEJOBAHUE PBIHKA;
CHIDKEHHE 3aTpar; o0ecrieueHrne TMOKOCTH U MacIITaOuPyeMOCTH; BHTH-
MOCTb IIeTTH TIOCTaBOK B PealbHOM BpeMeHH; 0ojiee JMHaMU4Hast, 0e30-
MacHasi ¥ MHTEPaKTUBHAS LIETIb [TOCTABOK; CHIKEHHE 3aTpar Ha IIETIOUYKH
[IOCTaBOK; COKpAICHUE a[IMUHUCTPATUBHON paboueii CUIIbI.

CkJagckasi, TpaHCIIOPTHASL, 3aKyIIOYHAs M COBITOBAsI JIOTHCTHKA yKe
HE MPEICTABISAIOTCS 0e3 HENPEphIBHOTO MCIIOIb30BaHUs HH(OpMALH-
OHHBIX TeXHONOTHH [15]. MeHemkepaM CIOKHO TIPEIACTaBUTH (HOPMHU-
POBaHME U OPTaHU3AINIO PA0OTHI IeTIel JOCTaBKH HH()OPMAITUH MEXKITY
YYaCTHUKaMM TPAHCIOPTHOTO Tporiecca 0e3 BO3SMOKHOCTEH OBICTPOTo
pearupoBaHus Ha HOTPEOHOCTH PHIHKA TPAHCIIOPTHBIX YCIYT.

OmnpenensomuM (HaKTOpoM B YIPABICHUH CTAHOBHUTCS CKOPOCTb
00paboTKM AaHHBIX M MOJy4YeHHE HYXKHBIX cBeaeHuil [12]. OGopor
nHpopManuu BIuseT Ha 3GGEKTUBHOCT YIPABICHUS MPEIIPUATH-
eM, ero puHaHCOBbIe ycnexu. IIpakTuyeckas peanu3anusi HHHOBALMN
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B JIOTHCTUKE CTAHOBUTCSI MOITHBIM MHCTPYMEHTOM ITOBBIIIICHHS KOH-
KYPEHTOCTIOCOOHOCTH TPEATPUATHIA U OpraHU3aIHN, a TAK)Ke TTOBbI-
MIEHUS KOHKYPEHTOCTIOCOOHOCTH, BBIITYCKAEMOW MMH MPOAYKITUU U
OKa3bIBAEMBIX YCIIYT.

Hecmotps Ha onpeieeHHbIE TONBITKU NCIIOJIb30BaHNsI MHHOBALIN-
OHHBIX TEXHOJIOTHI Ha OTCUECTBEHHBIX MPEANPUITHUSIX, CYIICCTBYET
HECKOJIbKO MPENATCTBUM JUIsl X pa3Butus B Poccuu:

— HH3KOE KaueCTBO 0a30BOM YCIYT'H TPAHCIIOPTUPOBKU;

— HEJOWHBECTHPOBAHHUE B PA3BUTHE JIOTUCTUYECKON HHPPACTPYK-

TYpBL;

— MACCUBHAs MHHOBAL[MOHHASI MOJUTHKA;

— HETOBOPOTINBEII OIOPOKPATHYECKUH armapar;

— OTCYTCTBHE MHTEpPECa CO CTOPOHBI FOCYapCTBa B MOIICPIKKE

MHHOBALMOHHBIX IPOEKTOB;

— HH3Kas MHHOBAIIMOHHAS aKTUBHOCTh YAaCTHOTO OM3Heca;

— TaMO)XXeHHbIE, Tapu(pHBIE 1 HOPMATHBHO-TIPABOBBIE Oaphephl;

— HEJOCTATOYHBIN MaciiTad OW3Heca JOrMCTUYECKUX KOMITAHUMN.

Juia penieHnss Ha3BaHHBIX BHIIIE MTPOOJIEM B Pa3BUTHH MHHOBAIIH-
OHHOI aKTUBHOCTH B chepe JJOTUCTHKH B Poccuu HEOOX0IUMO CTUMY-
JIUPOBATH Pa3BUTHE JIOTUCTUYECCKON HH(PPACTPYKTYPHI 32 CYET MPHUBIIC-
YeHUsT (PUHAHCUPOBAHUS CO CTOPOHBI YaCTHBIX MHBECTOPOB, K UHCITY
KOTOPBIX MO)KHO OTHECTU KOMMEpPYECKUE OaHKHU, HErOCY/1apCTBEHHBIC
rieHcnoHHbIe (poHas 1 Ap [13].

BHeapenue nHHOBaLMNA — 3TO CIIOKHBIN, KOMIUIEKCHBIN U JUTUTENb-
HbIH npotiecc. KoMmanuu HaleneHbl Ha KpaTKOCPOUHYIO IEPCIIEKTUBRY
1 HE BCET/Ia TOTOBBI KIaTh PE3yIbTaTOB AIUTEIbHOE Bpems. Hccieno-
BAHHE OLIEHKHU COCTOSIHUS IOTUCTUYECKUX MHHOBALUM B OTEUECTBECH-
HOM 9KOHOMHKE CBUIETEIBCTBYET O TOM, YTO 51% OMpPOIIEHHBIX KOM-
MaHuH IPU3HAIOT BAXKHOCTh MHHOBALIUI U TEXHOJIOTHH B JJOTUCTUKE, HO
IJIAHUPYIOT 3aHATHCS ITOH pabOTOW B CPETHECPOIHON TIEPCIICKTHRE,
38% yke MPUMEHSIOT HHHOBAI[MOHHBIE PEIICHUS B CBOCH MPAKTUKE,
11% 3aHUMAOT HEUTPATHHYIO TIO3HIIHIO.

ITonBoms UTOT BBINIECKA3aHHOMY, TIOJUYEPKHEM, YTO COBPEMEHHBIC
BBI3OBBI BeJIeHUSI OM3HECa JUKTYIOT HEOOXOAMMOCTh UCIIOIB30BAHUS
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MHHOBAIIMOHHBIX PEIICHUH MpHU YNPaBIEHNUHU IETsIMHU MTOCTaBOK, KO-
TOpbIE TMO3BOJIAIOT 3HAUUTEIBHO YBEJIWYUTH MPOU3BOAUTEIBHOCTD
TpyJa U cOKpaTuth u3nepkku [14]. Komnanus, oTkassiBaromasics ot
BHEAPCHMS MHHOBALMM, 0OpeueHa Ha OTCTaBaHUE M HEKOHKYPEHTO-
croco0HOCTh. MOXKHO cliesiaTh BBIBOJ, YTO B MUPE WHHOBAIIMOHHBIC
TEXHOJIOTUH B JIOTUCTHKE U YIPABJICHUH LIETIIMHU [TOCTABOK SIBJISIOTCS
OYeHb BOXHBIMH IS YCHEITHOTO U 3(PpPEeKTHBHOTO (PYHKIIMOHMPOBA-
HUSl KOMITAHUH W Pa3BUTUS MUPOBOM SKOHOMUKHU. ClieayeT OXKHaTh,
YTO MHBECTUIIUH B ATy OOJIACTh MPOAOJIKAT PACTH B CBA3H C HEOO-
XOOMUMOCTBIO MOBBIIATH KOHKYPEHTOCTIOCOOHOCTh KOMIaHui. Takum
00pazoM, NpUMEHEHHE HOBEHIINX HHU(POBBIX PEILICHUH 34T BEKTOP
JU1sl THHOBALIMOHHOTO PAa3BUTHS TPAHCIIOPTHBIX CUCTEM M KOMILIEKCOB
C LIEJBIO PA3BUTHUS LH(POBOH 3KOHOMUKH B LIETIOM.
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1llgeuoe A.B., /loponuuee A.B., Ky3emuna H.A.

CHudicenue uwyma 2eHepupyemoco agmompancnopmom 0Ccmaemcs
8ADICHOU 3a0auell pa3gumusi MpPaHCNopmHO20 Komniexkcd. Aemompan-
CHOPMHDBIU WYM AGIAEMCS 0OHOU U3 NPUYUH HASPY3KU HA 300pP08be
COBPEMEHHO20 YEN0BEKA 8 YCILOBUIX COBPEMEHHBIX Me2anonucos. Tlpu
9MOM MeXHUUeCKue peuleHue Hanpasientvle Ha peuienue OaHHOU 3a-
0auu OOMIICHBL YUUMBIEAMb IKOHOMUYECKUE OSPAHUYCHUS GbI36AHHbIE
KOHKYPEHMOCHOCOOHOCTBIO NPOOYKYUL AGIMONPOU3E00UMEISL HA PbIHKE.
Heobxooumocms crudicenust uiyma 2eHepupyemozo asmompaHcnopmom
VCMAHOBIEHA PAOOM MEHCOVHAPOOHBIX HOPMAMUBHO-NPABOBLIX OOK)-
Menmog. Kpome mozo cuudicenue wiyma agmompancnopma A1semcs
OOHUM U3 HANPABILEHUL CO30AHUSL KOMPOPMHOU U 630NACHOT Cpeobl.

Lenv: npoananuzuposams 0CHOBHbIE UCHOYHUKU WYMA, 2EHEpUpYyeMble
ABMOMPAHCNOPIHBIM CPEOCTBOM, A MAKIHCE MEMOObL 20 COKPAUYCHUS.

Memoodwi: ucnonvzyromes cunmes, UHOYKYUs U OeOyKyus, CpaHe-
Hue, 0000w eHUe U Opyeue HayuHble Memoobl UCCIe008AHUSL.

Pesynvmamol: npednodicenvl Meponpusimus, nO3601I0WUe CHU-
3UMb WYM A8MOMPAHCROPMHO20 cpedcmaa 6 ouanazore na 17-25%.

Ob6nacme npumenenus pe3yibmamos: pesyibmamol padomvl MO2ym
ObIMb UCNOTL30BAHBL NPU PA3PAOOMKE CUCIIEM CHUNCEHUS MPAHCHOPM-
HO20 ULYMA 6 20p00a U NP 20POOCKOM NAGHUPOBAHUU, 8 HACIHOCIIU NPU
8bLOOPE COCMABA U MECIA PAZMEUCHUS ULYMOZAUSUNTHBIX 3A2PDANCOCHUIL.

Kniouegwie cnosa: mpancnopm, wymogoe 6030eucmeue; CHudlceHue

METHODS TO REDUCE VEHICLE NOISE
Shvetsov A.V., Doronichev A.V., Kuzmina N.A.

Reducing the noise generated by vehicles remains an important task for
the development of the transport complex. Road traffic noise is one of the
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causes of the burden on the health of a modern person in the conditions of
modern megalopolises. At the same time, technical solutions aimed at solv-
ing this problem must take into account the economic constraints caused
by the competitiveness of the automaker s products in the market. The
need to reduce the noise generated by vehicles is established by a number
of international regulatory documents. In addition, reducing the noise of
vehicles is one of the ways to create a comfortable and safe environment.

Purpose: To analyze the main sources of noise generated by a ve-
hicle, as well as methods for its reduction.

Methods: synthesis, induction and deduction, comparison, gener-
alization and other scientific research methods are used.

Results: proposed measures to reduce the noise of a vehicle in the
range of 17-25%.

Field of application of the results: the results of the work can be
used in the development of systems for reducing traffic noise in cities
and in urban planning, in particular, when choosing the composition
and location of noise barriers.

Keywords: transport; noise impact; decline

Beenenue

CoBpeMeHHBII TPAaHCTIOPT SABJIAETCS OAHUM N3 OCHOBHBIX (DaKTOPOB
TEXHOTCHHBIX yIpo3 B coBpeMeHHOM oOmiecTBe [1-16]. Tak, uMeHHO
ABTOTPAHCIIOPT B HACTOSIIEE BPEMS OTHUM M3 OCHOBHBIX HCTOUHUKOB
LITYMOBOT'O 3arpsi3HEHHsI B TOPOJIaX, IPH 3TOM OCHOBHBIM THUIIOM aBTO-
MOOMIIHPHOTO IITyMa SIBJISIETCS adpOIUHAMHUYECKUH 1ryMm [ 16].

HeoOxoaumocTs aHamm3a KCTOYHUKOB ITPOUCXOKICHHS adpOIuHA-
MHYECKOTO aBTOTPAHCIIOPTHOTO IITyMa, JIJIS [eJiei pa3padoTKA HOBBIX
METOJIOB €T0 CHIIKCHUSI, 00y CIIaBIIUBACTCS B IIEPBYIO OUepe/ib HE00XO0-
JUMOCTBIO COXPaHEHUs 310POBbs JHOJEH )KUBYIIIUX B pallOHAX C HACHI-
MIEHHBIM aBTOMOOMIBHBIM TPaUKOM.

AHaJIu3 IIyMa reHepupyeMoro aBTOTPAHCIIOPTHBIM CPEACTBOM
AdponMHAMUYECKHI IITyM IPHU PadOTE JBUTATEIISI aBTOMOOWIIS BO3-
HUKaeT, TPEeX/Ie BCEro, BCIEAICTBIE KOIeOaH sl 1aBJIeHUs OTpadboTaH-
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HBIX T'a30B, a TaK e B pe3yJbrare paboThl CHCTEMBI OXJIAK/ICHUS TBU-
rarens.

3amMepsbl, BBITOJTHEHHBIE IEPEHOCHBIM IITYMOMEPOM Ha PaCCTOSTHUH
10 caHTHMETpPOB OT TOYEK 3aMepa B CHCTEME ra3o00MeHa JIETKOBOTO
aBroMo0ms Toyota Corona (puc. 1, 2), TO3BOIAIN BEISIBUTE JJIEMEHTHI
C MakCHUMaJbHBIM YPOBHEM Iyma (Tadi. 1).

Puc. 1. Jlerxosoii aBromo6mis Toyota Corona

Tabruya 1.
OcHOBHbIE HCTOYHMKH 23POMHAMHYECKOr0 IyMa B aBTOMOOH.Ie

Ne DJeMeHTHI ¢ MAKCHMallb-
W DJIEeMEHTBI CHCTEMBI Ta3000MeHa HbIM ypOBHEM myMa (+)

1. | Bosnyumblii GpuiasTp 91 nbA

2. | Typbokommpeccop 87 nbBA

3. | Karanusarop 75 nbA

4. | CaxeBblil HUIBTP 69 nbA

5. | Dmymmrens 65 nbA

6. | Jlarunk pacxona Bo3myxa 69 nbA

7. |L-30H1 74 nbA

8. | Jarunk TemMnepaTypbl BHIXJIOMHBIX [a30B 75 nbA

9. | OxJaguTesnb HaJyBOYHOTO BO3yXa 75 nbA

10. | Kiramas penupKysmun OTpadoTaBIIHX Ta30B 93 nbA
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Puc. 2. Touxu 3amepa adpOAHHAMHUYECKOTO LIIyMa B CHCTEMe ra3000MeHa IBUraTelIst
JIETKOBOTO aBTOMOOMIISI (HyMepalysi COOTBETCTBYET HymMepaluu B Tadm. 1)*

* TIpu OATOTOBKE PUCYHKA HCIIONB30BAICS IPadMuecKuii a0 CHCTEMBI ra3000MeHa
13 UCTOYHUKA (A11. pecypc): http://www.lib.madi.ru/fel/fell/fel14E189.pdf

MeToabl CHUKEHHS IIIyMa

[IpoBenenHbIe 3amMepsl TOKA3ad, YTO HA OCHOBHBIE IITyMOTIOTIIO-
HIAKOIIIE 3JIEMEHThI CHCTEMbI Ta3oo00MeHa npuxoautcs 50% mnorio-
IIEHUS a9POIMHAMUYECKOTO IITyMa OT pabO0TAaroIIeTro IBUTATEIS aBTO-
MOOWJIS, B TOM YHCJIC Ha BO3yX00UrCcTHTEIU 23%, U HA TIYIIUTEIH
Bhimycka 27%, npexae Bcero ¢ yactoroil > 600I'u. Aspoaunamu-
yeckui mym crekrpa <500 mpu 3ToM CHMKaeTcs He 10CTaTOYHO
3¢ PEKTUBHO.

CHIWKEHUS adpoarmHaMUUYecKoro Imryma crekrpa <5000 moxer
OBITh PEATM30BAHO ITPH YBEIMUECHUH CTPYKTYPHOTO OObEeMa JIMHUN ra-
3000MeHa, 1100 3a CUET YCTAHOBKH B CHCTEMY ITYIIAIINX KOHCTPYK-
THUBHBIX 2JIEMEHTOB, B TOM YHUCIIC:

1) akTUBHBIX TIymuTenei (puc. 3), KOTopble TpaHCHOPMHUPYIOT
[IyM B TEIUTIOBYIO HEPTHIO 3a CUET MPOXOKICHUS 3BYKOBBIX BOJIH Ue-
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pe3 ceTku U nep(opupoBaHHBIC JIMCTHI U3 TEILUIOCTOMKUX CILIABOB, a
TaKKe 3BYKONOIVIOLIAoLIMEe MaTepuaisl [16].

i
!

f

a)
Puc. 3. AKTUBHBII MIyIINTENb: @ — ¢ NepGOPUPOBAHHBIM KOPITYCOM;
0 — CO 3BYKOIOIIOMIAIOIINM MaTePHAIOM.
HWcrounuk (a11. pecype): http://www.lib.madi.ru/fel/fel1/fel14E189.pdf

[IpoBenenHbIe 3aMephl TOKa3aIH, 9TO AIPPEKTUBHOCTD TITYIIATEINS
¢ nep(OpUPOBAHHBIMH JIUCTAMH BBILIE, YEM Y TIIYIIUTENSI CO 3ByKOIIO-
IOLIAKIKM MaTepuaioM Ha 15-20%.

2) peakTUBHBIX DTyIIuTeNnei. JJaHHbII TUIT Ty IIUTeNne COCTOUT U3
OJTHOM MJIM HECKOJIBKUX PACIIMPUTEIBbHBIX KaMEp WIH Psiia PE30HAHC-
HBIX Kamep (puc. 4), B KOTOPBIX aMIUTUTY/1a KoJeOaH!ii ra3a CHIDKAeTCS
OT pacIIMpPEHUs IOTOKA BBIXJIOMHBIX ra30B U pe3oHaHca [16].

” R s
s s ——}
T

Puc. 4. PeakTuBHBII IIyIIUTENb: @ — C PACIIUPUTEIBHOM KaMepoii;
0 — ¢ pe30HAHCHBIMU KaMepaMH.
HUcrounuk (a11. pecypce): http://www.lib.madi.ru/fel/fell/fel14E189.pdf

HpOBe)IeHHI)Ie 3aMEPBbI IOKa3aJIi TAK¥KE, YTO IIPUMECHCHUE I'I/I6pI/IJIHO-
TO DIYIIUTEIS C IIEMEHTOB O0OHX THUTIOB TIO3BOJIUT TOOUTHCS TIOKA3aTEIIst
cHKeHHA 1myma Ha 15-20% Oorblie 9eM y CTaHIapTHOTO TITyIITHTES.

[MomuMo cuctembl ra3000MeHa B aBTOMOOMIIE BTOPBIM OCHOBHBIM
HCTOYHUKOM IIIyMa SIBJISIETCSl CUCTEMa OXJIaXKACHUs nBuratens. Tak,
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BEHTWJIATOPHI B CHCTEME OXJIAXKIEHUS, SIBISIOTCS UCTOUHUKOM IIyMa,
ypoBeHb KoToporo paseH 30-35% ypoBHs ITymMa JIBUTATesl.

HawnGonpmmii ypoBeHb IIIyMa CO3AaeTCs B IBUTATENSIX C BO3AYIII-
HOUW CHCTEMON OXJIaXAEHHs, MPOBEJEHHBIE 3aMephl MTOKa3alH, YTO
ITyM TaKOW CHCTEMBI MPEBOCXOAUT Ha 25-35% mrym B nBHTATENSX
C CHCTEMOM >KMJIKOCTHOTO OXJIa)KJIEHUs, MPUUUHON 3TOrO SBISAETCS
IpuUMeHeHue 00iiee MOITHBIX BEHTHUIISITOPOB.

CHukeHHe IIYMOBON Harpy3kH CO3/1aBa€MOil BEHTHUIATOPOM
CHUCTEMBI OXJIXKJEHUs ABurarens Ha 25-35% gocturaercst myTeM
MPUMEHEHHUSI BEHTUIIATOpPAa C HEPaBHOMEPHBIM IIAaroM JionacTen

(puc. 5).
90"

a) b)

Puc. 5. BeHTUISTOP CUCTEMBI OXJIQXKICHHUSL:
a) C paBHOMEPHBIM IIIaroM JIOTacTel; 0) ¢ HepaBHOMEPHBIM IIArOM JIOIACTEH.
Hcrounuk (1. pecypce): http://www.lib.madi.ru/fel/fel1/fel14E189.pdf

Ob6cy:xnenue

KoMrutekcHOE PUMEHEHHE PACCMOTPEHHBIX METOJIOB CHIKCHHS
[IyMa MO3BOJIUT YBETUYUTH SPPEKTUBHOCTH CHUKEHUS a9POJTHAMU-
YECKOTO ITyMa UCTOUHHUKOM KOTOPOTO SIBIISIETCS CHCTEMa ra3000MeHa
JIBUTATENA JIETKOBOro aBToMo0Omisa Ha 17-25%.
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BriBoabI

AHaJ3 MCTOYHHKOB IIIyMa OT Pa0OTaIOIIero aBTOMOOUIIS, U BO3MOXK-
HBIX WHCTPYMEHTOB €0 CHIDKEHHS TIOKa3bIBAIOT, YTO CYIIECTBYIOIIHIE
WHCTPYMEHTHI TTO3BOJISIIOT CO3/1aTh CUCTEMY CHIDKCHUS ITyMa C 3ariy-
marormiel crmocooHocThio mocturaroriei ~70...80 nbA (¢ 90...100 ntBA
10 20...30 n1bA).

OrpaHnYeHHEeM TIPH 3TOM B HACTOSIIIMI MOMEHT SIBJISICTCS HEOOXOIH-
MOCTB 00€CTICUUTh TIPHEMIIEMBIC TAOAPUTHI M MACCY YCTPONCTB CHIDKCHUS
IITyMa aBTOMOOHIISL, & TAKOKe (PAKTOP CHIKEHUE SKOHOMUYHOCTH JIBUTATEIIS.

HNudpopmanns o koHduIMKTE HHTEPEeCcOB. ABTOp 3asBIsieT 00 OT-
CYTCTBUU KOH(IMKTA HHTEPECOB.

HNudopmanus o cnoHcoperse. MccneqoBanye He UMENIO CIIOHCOP-
CKOM MOJIEPIKKH.
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