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AHHOTauuA
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VHWUBEPCUTETa, KOTOPble MPUHANYN Y4aCTUE B MeXAYHA-
POAHOI KOH(EepeHLNK, NoCBALLeHHOoI 50-neTuio da-

KynbTeTa ynpaBneHus npoueccamu nepeo3ok Ypl'YIC.

Llenbio BM3KUTa ABUNOCH COBMECTHOE JeNaHue B 00b-
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Abstract

The article reports on the Chinese scientists from
Peking University visiting USURT and taking part in
the international conference dedicated to the 50th
anniversary of Operation and Transportation Processes
Faculty. The purpose of the visit was a shared desire to
consolidate efforts in logistics students’ training and
scientific information exchange. The experience of the
cooperation will be summarized in the first scientific-
journalistic work “Russia — China: the XXI century
agreement”.

Keywords: university, agreement, international
conference, logistics, cooperation, publication, journal,
scientists.
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Twin chairs

In December 2018 scientists from Beijing United Univer-
sity (BUU), Institute of Logistics, Sang Siue, Chzhao Likhua
and Tsi Chzhenming visited USURT. The university was
founded in Beijing in December 1898 and is the oldest ed-
ucational institution of China. Training is provided in Tech-
nology, Law, Medicine, Engineering, Art and Agriculture.

Nowadays BUU is an important higher educational in-
stitution of the Chinese People’s Republic. The students are
taught at 12 faculties and in 30 colleges, including 93 Bach-
elor, 99 Master and 173 Postdoctoral Student specialties.
Inside the university structure 216 research institutions
are functioning as well as two national research centres.
The university library possesses over 8 000 000 books and
10000 titles of foreign magazines. This is the largest library
in Asia: the total area of reading rooms and library stacks is
over 50 thousand square meters. BUU takes the first place
in the country regarding the number of students, profes-
sors, postdoctoral students, academicians of the China’s
Academy of Sciences and Engineering Academy, the over-
all amount is over 35 thousand people.

On 5 December, for the first time in history of our uni-
versity, the international sitting of USURT and BUU World
Economics and Logistics Chair was held.

Head of WEL Chair L.V. Gashkova introduced the guests
to all the chair members, gave a talk on their research in-
terests, a video about history of the chair was also shown.
In return, Ms Sang Siue showed a video about the Bei-
jing university. The Chinese colleagues presented their re-
search activities.

In A.A. Koltyshev’s office, who is a director of USURT
publishing and library complex, representatives of two
amicable chairs had a discussion on their mutual scien-
tific and publicistic book “Russia — China: XXI century
contract”(USURT — Chinese higher schools): issues re-
lated to content, format of the book and its copyright. The
authors of the book are supposed to be USURT and BUU
scientists and as for the scientific supervisor — V.M. Sam-
uilov, Professor of WEL Chair, a Russian Transport Acad-
emy (RTA) full-fledged member. Professor D. G. Nevolin,
a RTA full-fledged member, scientific editor of the journal
“Innovational Transport”and Head of the chair “Foreign Lan-
guages and Intercultural Communications” S. V. Balakin al-
S0 took part in the discussion.

On 6™ December the international scientific and prac-
tical conference dedicated to 50" anniversary of the fac-
ulty of Operation of Transportation Processes was held
out of the ordinary. The first half of the conference in-
volved talks in the Russian language about innovations
in logistics under guidance of Professor E. N. Timukhina,
Head of Management of Field Operation Chair, a RTA full-
fledged member.

L.V. Gashkova was in charge of the second part of the
conference, with two Chinese students on scholarship in
USURT who made reports on logistics problems in the Rus-
sian language. The report in English on IT logistics was pre-
sented by Sang Siue, a teacher from Beijing.

On 7" December there was a closing sitting of both
chairs. USURT Pro-Rector for research S.V. Bushuyev sum-
marized the Chinese delegation visit to USURT. At the end of
the sitting Sang Siue answered the questions of T. Yu. Rubt-
sova, a USURT press-centre representative.
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— Could you please tell us about the aim of your visit?

We are aiming for enforcement of our friendship, com-
munications and cooperation between the two universities,
to be more precise, between the two chairs. We are interest-
ed in finding a common language with Russian colleagues
precisely in logistics. Exchanging experience is important
not only in relation to organization of teaching and learning
process, but in research, too.

— How did you find our university, park, campus?

— It is very beautiful at the university, and the people
are very hospitable. We would like to thank the whole uni-
versity and particularly the chair “World Economics and
Logistics”for a warm welcome. The sitting of the chair was
organized for us with participation of all the staff. We had
fruitful negotiations and were able to see a lot — it’s unfor-
gettable experience for us. Special thanks to the chair head
L.V. Gashkova and Professor V. M. Samuilov, they took care
of us and told a lot about logistics in Russia.

— Have you managed to communicate with the young-
sters from China who study at our university?

| have delivered the lecture on IT logistics for students.
| saw their faces at the lecture and noticed that the students
showed interest in this topic.

— Will you come again?

I’d love to! Thank you for inviting! And you come to our
university. See you in Beijing!

L.V. Gashkova summed up the results of the interna-
tional meeting. “Chinese colleagues made the first visit to
us to experience the university, our scientific achievements,
methods of teaching and evaluating students. The open lec-
ture of the Chinese teacher on IT commerce was delivered
for 2"-4"_year — students of specialties “Technology of
transport processes”and “Management”, they have listened

to it with great interest. Together with the guests from the
Celestial Empire we went on an excursion to the industri-
al enterprise LLC “Ural locomotives”, where they became
very interested in organization of production logistics. At the
closing sitting we agreed on further cooperation. At present
our chair is mainly engaged in transport logistics, and as for
BUU Institute of Logistics, it is more interested in manage-
ment of delivery chains, IT and warehouse logistics. How-
ever, we have also got common interests — exchange of
experience could be very helpful for us.

Our university invites researchers from USURT and BUU
to scientific cooperation and collaborative publications in
our and Chinese journals of Web of Science (WoS) level.
Currently in USURT three scientific journals are functioning:
“Transport of the Urals”, “Herald of Ural state university of
railway transport”, “Innovational transport”(“Innotrans”).
The first two journals are more theoretical and meet the re-
quirements of Supreme Attestation Commission (SAC) of
Russia. For instance, it is necessary for post graduate stu-
dents to publish at least three articles in these journals to
defend a Candidate dissertation.
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The articles are to present new theories, examples of
practical application of theory, diagrams, tables and mathe-
matical formulas. The journal “Innovational Transport”is in-
cluded in RSCI (Russian Science Citation Index) and popu-
larizes scientific investigations for a wide range of readers.
For example, in this issue the article in English of Chinese
scientists Gao Tszyang, Lee Lou, Zhuan Tsyukhong, Nan Fan
from Shandong university of railway transport “Condition
and prospects of China’s HSTL operation plan”[1], the article
in English “New Silk Road (China, Russia, Germany)”[2] by
Samujlov V. M., Pokrovskaya 0.D., Tsyao Tsong were pub-
lished. Approximate volume of articles in USURT journals is

13-15 pages with interval 1,5. It is prestigious for profes-
sors, academicians, associate professors, senior teachers,
assistants and post graduate students to have their articles
published in all three journals of USURT.

Exemplary scientific themes
of articles for publishing in USURT jour-
nals for Chinese colleagues

1. Russia — China, agreement on transport coopera-
tion and prospects of its development.

2. Special features of development of infrastructure pro-
ject “Eurasian high-speed transport corridor “Moscow —
Beijing”according to Seigh Dzing Ping and V. V. Putin’s con-
ception “One belt — one road”.

3. World and domestic practice in organization of inter-
national transport corridors “West — East”.

4. Innovational projects of high-speed trunk lines in
Russia and China.

5. Modelling of cluster and modular approach to organ-
ization of high-speed trunk lines.

6. Construction of mathematical model of cluster and
modular organization of high-speed trunk lines.

7. New technology of designing and construction of
high speed trunk lines (Moscow — Beijing) based on non-
rigid structures.

8. Condition of high speed trunk line on routes Beijing —
Urumchi, Urunchi — Dostyk, Dostyk — Astana, Astana —
Chelyabinsk, Chelyabinsk —Yekaterinburg, Yekaterinburg —
Kazan, Kazan — Moscow in 2019. UT
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Interaction map of the railways

terminal infrastructure

AHHOTauuA

CraTbs NoCBALLEHA ONMCAHMIO Pe3yNbTATOB NpPo-
rPaMMWUPOBAHMA 33[a41 NOCTPOEHUA UHTEPAKTUBHON
KapTbl lorucTuyeckux 06bekToB. MpeanoxeHa Bepcus
nporpammbl, No3BONSIOLEN BECTU 6a3y faHHbIX BCEX
JIOTUCTUYECKUX OOBEKTOB, PAa3MeLLEHHbIX Ha XeNe3HO-
LOPOXHBIX CTAaHUMAX; BU3YyaNnU3NpPOBaTh UX TeKyllee
3KCNyaTaLMOHHOE COCTOAAHUE, @ TaKXKe NPOBOANTD
KOMMEKCHYI0 OLeHKY PEXMMOB U 3KCMIyaTaLMOHHbIX
napameTpoB paboTbl TaKUX NIOTUCTUYECKUX 0OBEKTOB.
Kpome Toro, nporpamMmma no3BonseT NpoBOAUTL aHaNN3
6a3bl LaHHbIX JIOTUCTUYECKUX OOBEKTOB, BU3YyaNnU3Upo-
BaTb W BbIrpyXaTb pe3ynbrathl B thaitn MS Excel. Mpw
pa3paboTKe NporpamMMbl UCMONb30BaHbI PaCYeTHbIE
metonuku 0. [1. MokpoBcKoii.

KnioueBble ci0Ba: N10r1CTUYECKMNIT 0OBEKT, MHTEPAK-
TUBHas KapTa, TepMUHaNbHasA UHGPACTPYKTYpa.

D0I:10.20291/2311-164X-2019-1-7-10

L3 0] 15 Authors

Abstract

The article presents the results of programming a
problem of creation of the interactive map of logistic
objects. The offered version of the program allows to
keep the database of all logistic objects located at
railway stations; to visualize their current operational
state and also carry out the complex assessment of
the modes and operational operation parameters of
such logistic objects. Besides, the program allows to
analyze the database of logistic objects, to visualize
and present the results in the Excel MS format. When

developing the program, calculation methodics by 0.D.

Pokrovskaya were used.

Keywords: logistic object, interactive map, terminal
infrastructure.
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Noructnyeckne 06beKThI ABNAIOTCSA KNHOYEBbIMU 3Ne-
MEeHTaMu NOrUCTUYECKUX LienoYeK NoCcTaBoK n60oil CIIoX-
HOCTW, NOCKOJIbKY HE TOMbKO BbINOMHAT LUMPOKNIA aCCop-
TUMEHT «OKONOTPAHCNOPTHBIX>» YCNYT, HO U UrPaKoT BaX-
HYI0 HaKOMUTENIbHO-pacnpesennuTesibHy Posb B CUCTE-
me foctasku [1].

MpumeHeHne norucTuyeckmnx 06bektos (J10) B Lenw no-
CTaBOK ypoBHA 4 PL onpefensieT BbICOKYIO akTyanbHOCTb
BOMPOCA KOMMNIEKCHON OLEHKN aesTensbHocTh J10 ¢ no-
3NLMIA KNMEHTA Kak LA, NPUHUMAIOLLEro peLueHue [2].

JNuua, npuHumaroLme pelleHne o cnocobe [OCTaBKK
rpy308B ¢ ucnosb3osaHmem J10, JOMKHbI OCHOBbIBATHCS
B CBOEM BbI6OPE Ha Lienom Komnnekce napametpos J10, ot
KOTOPbIX 3aBUCUT 3P EKTUBHOCTb U LIEIECO06Pa3HOCTb
ero pa6otsl B noructudeckon uenm [3]. Ona adpdextus-
HbIX PELLeHUIA TpeByeTcs akTyanbHas 6a3a JaHHbIX U KOM-
NNIEKCHbIA MHCTPYMEHTApUIA 411 NPOBELEHNS BCECTOPOH-
Heli oueHKn napameTpos J10. B yacTHOCTH, 3G (PEKTUBHOCTL
TaKuUX peLleHunin ONpeaenaeTcs CTeneHbo uX MHgopmaLm-
OHHOro o6ecneyenus [4, 5], KNMEHTOOPMEHTUPOBAHHOCTY
1 HaNPaBJIEHHOCTbIO HA NPUOPUTETLI, YKa3aHHbIE B [6] 1 [7].

MpuHATUE NOLOGHBIX PELLEHUIA B CNOXHBIX TEPMUHANb-
HbIX CUCTEMAX LOCTaBKU rpy30B TpebyeT UCcnosib30BaHus
METOZMKU, N03BONALLENA NPOBOANTL 3CHEKTUBHYIO KOM-
MMEKCHYI OLeHKY. Tako METOOMKOW ABNAETCH OLeHKA
TPAHCMNOPTHO-CKIMAACKMX CUCTEM C UCMOJIb30BAHUEM CU-
CTEMbI IorucTyeckoro Hopmmposaxus 0. [1. [oKpOBCKOi
(CJToH) (noppobHoe onucaHue METOLMKN JaHO B paboTax
[8-12]). OgHako AaHHas mMeTofuKa 4OBObHO 06bEMHas,
1 NPUMEHSTb €€ M0 OTHENbHOCTU K KaXXA0MY 00bEKTY [10-
CTaTO4HO TPYLAOEMKO.

[lns aToro B JaHHOW paboTe BGbliia NOCTaBMeHa cnemy-
toLLas Lenb: paspaboTarb NpOrpamMMHbIiA NPOLYKT Ans aB-
TOMaTU3aLmMn pacyeTa nokasaresnei NOrMcTUYECKoro Hop-
MUPOBaHUs paboTbl TEPMUHANBHO-CKNAACKON MHADPACTPYK-
TYpbl XeNe3HOA0POXHOro TpaHcnopTa u céopa Bcex 06b-
€KTOB B OJHY ef1HYI0 CUCTEMY.

@yYHKUNOHANbHbIE 331241, KOTOPbIe 06ecne4qnBaeT npo-
rpaMma:

1. Mo3BonuT co3aarb 6a3y AaHHbIX BCEX JIOrUCTUYECKNX
06bekT0B OAQ «PXK[» 11 MX KOHKYPEHTOB 11 B MHTEPAKTUB-
HOM peXuMe aMUHUCTPUPOBAT ee.

2. ABTOoMarusupyet naero 6asbl JaHHbIX TEPMUHANOB
1 METOAMKY NOTUCTUYECKOr0 HOPMUPOBAHUS LeATENbHO-
cTu TepMuHanbHoii cetn 0. [1. NoKpoBCKOIA.

3. Mo3BoNNT BU3yanu3npoBaTb PacrnonoXxeHue u co-
CTOSIHWNE 0OBLEKTOB, BbIFPYXXaTb CTATUCTUKY MO TEPMUHANb-
HOIA CeTu.

Mo utoram paspaboTku 1emMO-BepCUU UHTEPAKTUBHOM
KapTbl TEPMUHANBHON MHDPACTPYKTYPbI GbINIO NMOYHEHO
CBUAETENLCTBO PocnaTeHTa 0 permcTpaumy nporpamMmmbi
ans 3BM (puc. 1).

TpaHcnopTHbIE U TPAHCNOPTHO-TEXHONOrMYECKME CUCTEMbI CTpaHbl,
€€ PervoHos U ropoaos, opraLHn3auusa nNnpoM3BoAcTBa Ha TpaHcNopTe
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Puc. 1. CBudemenscmso Pocnamenma
Ha 3a8epLeHHYI0 4aCmb NPO2PamMMbl

OCHOBHas NpWYKMHA CO3LAaHUSA 9TOr0 NPOrpaMmMHOro
NpoJyKTa 3aKI04aeTcs B TOM, 4TO B NPOrpamMMHOM KOM-
nnekce OAO «PXX[]» HeT nporpammbl, KoTopas 6bl cO6U-
pana 1 aHanu3npoBana Bce AaHHble 0 TPAHCMOPTHO-NOMU-
CTUYECKON MHGpacTPyKType cTpaHbl [13], ynpowana pac-
yeT acppekTmaHoCTM J10 [14] v ocywecTBnsna 6bl CUTY-
aLMOHHOE OMepaTuBHOE yNpaBneHue UMU B UHTEPAKTUB-
HOM pexume [15].

CTpyKTypa nporpammbl NPeACTaBNeHa creayoLmm 06-
pasom:

1. Pacyet napameTpoB 06LEKTOB M0 OTAENbHbLIM FPyn-
nam (B 4JaHHOM MOJy/e UCMONb30BaHbI HAY4YHbIE PE3YIib-
TaTbl, NOMy4eHHbIe aBTopamu paooT [16-22]).

2. PacyeT Komniekca napameTpoB Npu NpoBeAeHUN
ayguta (no metogukam O.[. MOKPOBCKOM, N3NOXKEHHbIM
B paboTax [23-26]).

3. ViHTepakTnBHas KapTa 06bEKTOB C MH(OPMaLMeil
0 HUX (TeKyLLee COCTOSHWE, YUCIIO W SUCNOoKALMS, YCnyry,
3KCMNnyaTaunoHHbIE XapakTePUCTUKN 1 p.) — PYHKLMN
«KOHTPOSb», «YyNpaB/IeHNe», «MOUCK», «BbI6OP».

4. AHanuTuKa (CTaTUCTMKA, BU3yanu3aums, CPaBHUTEb-
Hble Tabnuubl 1 rpadonku, Beirpyska B MS Excel).

Ha puc. 2-3 npeacTaBneHbl CKPUHLLOTLI PABOYNUX OKOH
3aBEpLUEHHON YacTu nporpaMmsl. Ha puc. 4 nokasaH uH-
Tepdoenc nporpaMmsl.
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Puc. 2. CKpuHwom pabo4ux OKOH Npo2pamms|

B kadecTBe 3aK/04eHNs COPMYNMpyem nepenekTMBHbIE
HanpasneHWs PasBuTUA JAHHOrO NPOrPaMMHOro NpoayKTa:

1. 06ecneynTb B3auMoo6MeH AaHHbIMU ¢ ATTT «[py30-
Bble NepeBo3kmn», «Lndposas noructuka», cuctemsl TPAH,
a TaKkxe ¢ cantamm KomnaHuin-snagenoues J10 (kak xon-
Annra «PXX[», TaK N KOHKYPEHTOB).

2. PeannsoBarb BUeOHA6M0eHNE 32 AeATENbHOCTbIO
kaxpaoro J10.

3. 06ecneynTsb LNGPOBU3ALMIO NPEAOCTABNEHMS YCyr
1 KOMMNEKCHOCTb JIOrMCTUYECKOr0 06CNYXXMBAHNA Ha 00b-
eKTax TepmuHanbHoii cet 0AQ «PXKI» [27].

4. Peann3oBarb JieTaNibHY0 NPOPUCOBKY KapTbl C (hop-
MWUPOBAHNEM «CKBO3HOW» 6a3bl JaHHbIX M0 BCEM CETEBbIM
06bekTam, a TaKxe 6a3bl AaHHbIX NPUBATHbLIX JIOTUCTNYE-
CKMX 0O6bEKTOB (KOHKYPEHTOB B PErMOHax), TArOTeHoLLMX
K reHepasibHbIM HanpaB/ieHMaM MeXAyHapo4HbIX TpaHC-
NOPTHbIX KOPUA0POB [28].

TpaHCNOPTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbl,
ee PErMoHoB M ropoA0B, OPraHu3aLms NpoU3BOACTBA Ha TPaHcNopTe
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Puc. 4. Mumepgetic npozpammel

5. [lo6aBUTL MOAYIb NPOEKTUPOBAHUSA TEPMUHASIb-
HOW CeTu (Ha OCHOBE METOAMK, NPEANOXeHHbIX B pabo-
Tax [3, 8, 11]). uT

Cnucok nutepartypbl

1. Manukos 0.b. Cknagp! 1 rpy3oBble TepMuHansl. — CI16. :
Busnec-lNpecca, 2005. — 648 c.

2. Manukos O.b. MNepeBo3ku 1 CKNaaMpoBaHu1e TOBApOB B Lie-
nsix noctaBok. — M. : YMLI no 06pa3oBaHmto Ha X.-A. TpaHe-
nopte, 2014. — 536 c.

3. Manukos 0.b. MeToauka nocTpoeHUs CeTeBoro rpaga
CTPYKTYpbI noructnyeckoro oobekta / 0. . Mokposckas,
0.b. Manukos // Mup TpaHcnopta. — 2017. — Ne 1. —
T.25. — C. 18-27. — ISSN 1992-3252.

4. bopucos [. Cnegytowas ctaHums — nnatcopma Lind-
poBas [3nekTpoHHbIN pecypc]. — URL: https://vgudok.
com/kolonka-patriota/sleduyushchaya-stanciya-platforma-
cifrovaya-rzhd-rosteh-glonass-platon-450-mird (garta 06-
pawieHus: 22.01.2019).

5. TpoeKT peanu3aumm KOMMNEKCHOrO Hay4HO-TEXHNYECKO-
ro npoekta «Linchposas xenesHas gopora» [3NeKTPOH-
HbIl pecypc]. — URL: https://www.samgups.ru/units/unir/
Proekt%20koncepcii%?20cifr.%20dorogi.pdf (zata o6patLe-
Hug: 22.02.2019).

6. TpaHcnopTHasa cTpaterus P® Ha nepuog go 2030r. :
yTB. pacnopskeHnem [pasutenbctea PO 22.11.2008 r.
No 1734-p. [3nekTpoHHbIi pecypc]. — URL: http://doc.rzd.
ru/doc/public/ru?id=3771&layer_id=5104&STRUCTURE_
ID=704 (pata o6paiienns: 02.03.2019).

7. KoHuenums co3faHus TEpMUHANbHO-NOrUCTUHECKNX LieH-
TpoB Ha Tepputopun P®. — M., 2012. — [3neKTPOHHbIN
pecypc]. — URL: http://cargo.rzd.ru/dbmm/download?
vp=5&load=y&col_id=121&id=74208 (pata obpallieHus:
02.03.2019).

8. Mokposckas 0.[]. KomnnekcHas OLeHKa TPaHCMOPTHO-
CKITAAACKNX CUCTEM XKeNe3HOA0POXKHOM0 TPAHCMOpTa : aB-
Toped. Auc. ... A-pa TexH. Hayk: 05.22.08 / MeTepbypr-
CKWIA roc. YH-T nyTen coo6Ly. Mimnepatopa AnekcaHgpa |. —
CaHkT-NeTepbypr, 2018. — 32 c.

9. Pokrovskaya 0.D. Chi terminelistica reale come una nuova
direzione scientifi-ca / 0. D. Pokrovskaya // Italian Science
Review. — 2016. — 1(34). — Pp. 112-116.
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AHHOTauuA

C yBennyeHnem MUpOBOI KOHKYPEHLUMN 1 CTPEMU-
TeNbHbIM Pa3BUTMEM UH(HOPMALMOHHbIX TEXHONOT WA
JIOTUCTUKA ObICTPO U Hen3bexHo npeobpasyetcs U3
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B COBPEMEHHYIO IOTUCTUYECKYI0 OTPaCb.

ABNAACL BaXKHbIM HanpaBfieHWeM COBPEMeHHO
NOTUCTUKMN, KMHTENNEKTyalbHas» NOrMCcTUKA BbICOKO
3HAYMMa, MOCKO/bKY NO3BONAET YMEHbLINTb U3AEPIK-
Ku 1 NOBbICUTb 3P PEeKTUBHOCTb NepeBo30K. byayulee
JCOBEPLIEHCTBOBAHWUE U 0OHOBIEHME JIOTUCTUYECKO
Lenn — OfHA U3 TeHAEHLUMI KUHTENNEeKTYanbHOWM» N0-
rMcTukun. B pesynstate akoHOMUYecKux pecopm noru-
cTuyeckas otpacnb Kutasa nepexunBaeT aKTUBHBIA PoCT,
OCHOBAHHbIN HA YCTONYMBOM POCTE HALMOHAIbHON
3KOHOMUKMN. OCHOBbLIBAACb Ha 3HAHWUK COBPEMEHHOM J10-
TMCTUKK, B LAHHOM CTaTbe aBTOP KPATKO XapaKTepuayert
KUHTENNEKTYaNbHYIO» NOTUCTUYECKYIO Lienb, a TaKxKe
CTaTyC U TEHAEHLMK pa3BnUTMA noructuku B Kutae.

KnioueBble cnosa: COBpeMeHHasa NorucTnka, norucTu-

YecKas Lenb, KMHTENNEKTYabHasA» NOTUCTUKA, MHGOP-
MaLMOHHbIE TEXHONOTUN.

D0I:10.20291/2311-164X-2019-1-11-20

L3 0] 15 Authors

Abstract

With the increase of the global competition and the
rapid development of the Information Technology,

the logistics industry is rapidly transforming from
physical distribution to modern logistics, which has
become an inevitable trend in the development of the
logistics. As an important direction of modern logistics
development, smart logistics is of great significance to
reduce logistics cost and increase logistics efficiency.
The overall upgrade of the supply chain is one of the
trends of smart logistics in the future. Since economic
reform and opening up, China’s logistic industry has
been experiencing fast growth driven with the help

of sustainable national economic expansion. In this
paper based on the knowledge of modern logistics,

we briefly introduce the smart supply chain and the
development status and trends of modern logistics in
China.

Keywords: modern logistics, supply chain, smart
logistics, information technology.
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1. Introduction

With the continuous development of the world econo-
my and the rapid advancement of science and technology,
modern logistics, as an important part of the modern econ-
omy and the most comprehensive model in the process of
industrialization, is rapidly developing on a global scale. The
most essential feature of modern logistics is strengthening
the integration of resource and optimization of the whole
logistics process with information technology as the core
and the guidance of thinking of system engineering. The de-
velopment of modern logistics can be summarized into in-
formationization, networking, automation, electronic, shar-
ing, synergy, integration, intelligence, mobility, standardi-
zation, flexibility, socialization and globalization. The appli-
cation of information technology promotes the changes of
logistics. As an advanced stage of the modern logistics, the
supply chain of the current era is based on the consumer
demands, with the goal of improving quality and efficien-
cy, and integrating resources as strategy to achieve effi-
cient and coordinated organization of product design, pro-
curement, production sales and service. Modern logistics
technologies are concrete means of supply chain manage-
ment at the technical level. The logistics industry is a nation-
al economic support industry in China. The modern logis-
tics belonging to the productive service is the national pri-
orities to encourage development. The development of lo-
gistics industry is becoming a new economic growth point
for the economic development of China in the 21st centu-
ry. The development of logistics industry has entered into
a stage of comprehensive and rapid development. China’s
logistics industry has shown rapid development trends and
potential in quite a few fields and regions.

This paper briefly introduces to the modern logistics and
its development in China. To begin with, the relevant know!-
edge of modern logistics is introduced in Section 2. By com-
paring with physical distribution, we know that the modern
logistics has greatly improved. Then, the smart supply chain
architecture based on modern logistics is introduced in Sec-
tion 3. Through the architecture of the modern smart supply
chain, it can be seen that the information technology plays
a very important role in the entire smart supply chain. Fur-
thermore, the development status and future development
trend of modern logistics in China are introduced in Sec-
tion 4. Finally, conclusions are given in Section 5.

2. Modern logistics

The traditional logistics also called physical distribution
is concerned with the physical movement of the goods from
the producer to the consumer including all activities such as
packing, transportation, material handling, warehousing, in-
ventory control, order processing, market forecasting, plant

and warehouse planning and customer service in commer-
cial distribution[1, 2]. In short, physical distribution is a pro-
cess of managing the movement of the goods. It has two
main objectives for physical distribution, consumer satisfac-
tion and profit maximization. For a company, satisfied con-
sumers are the biggest asset, which requires to be provid-
ed not only good quality goods but also the good services
including prompt and dependable distribution. The consum-
ers require the right quantity of right goods at right place
and right time at the lowest costs. Of course, the company
offering better service at lower price of the product can at-
tract additional consumers and make more profits. There-
fore, it is very necessary for the company to improve the
efficiency and effectiveness of physical distribution activi-
ties. Physical distribution activities have regarded as an im-
portant role to play in success of business.

In recent years, under the dual impetus of economic glo-
balization and the booming of e-commerce, the logistics in-
dustry is rapidly transforming from traditional physical dis-
tribution to modern logistics, which has become an inevita-
ble trend in the development of the logistics. The most es-
sential feature of modern logistics is strengthening the in-
tegration of resource and optimization of the whole logis-
tics process with information technology as the core and
the guidance of thinking of system engineering. Modern lo-
gistics refers to a new type of integrated management that
combined logistics activities such as information, trans-
portation, warehousing, inventory, handling, and packing,
whose mission is to minimize the total cost of logistics and
provide customers with the best services [2-5]. Modern lo-
gistics puts forward the concept of logistic systemization
or integrated logistics management, and puts it into prac-
tice. Figure 1 illustrates the process of modern logistics in
detail. Specifically, modern logistics extends to both ends
and adds new connotations, so as to combine the social lo-
gistics and the business logistics organically. It begins with
the purchase of raw materials, accessories, and standard or
interchangeable parts procurement logistics for the factory
to produce new products, which exists in procurement lo-
gistics [6]. When these raw materials enter into the facto-
ry, they should be processed to new products or parts of
them are stored into the warehouse in the factory waiting
to be used. In the process of manufacturing, a very impor-
tant form of logistics, production logistics, has emerged.
Production logistics deals with planning, implementing
and controlling efficient and effective flow and storage of
materials, semi products, final products and related infor-
mation in production processes of enterprises for the pur-
pose of conforming to customers [7]. When production is
completed, the next step is distribution, so there is distri-
bution logistics. Distribution logistics refers to the physical
flow of goods between the supplier and demander when
the manufacturing enterprise or distribution firm sells the
goods. Distribution logistics is the last step of the business
logistics, which is an important connection point between



business logistics and social logistics. Some production-
distribution problems are belonging to the joint between
production logistics and distribution logistics. In addition,
the distribution logistics also cooperates with the supply
logistics to complete the sales of finished products. Dis-
tribution logistics and supply logistics are also included in
the scope of social logistics. The starting point of the so-
cial logistics is generally the finished product warehouse
of manufacturing enterprise, through the distribution lo-
gistics, complete the long-distance logistics activities. Af-
ter the supply logistics, the city and regional distribution
is finished that the goods arrive to the commercial users
or the final consumers. There are two main modes of so-
cial logistics: self-support logistics, and the third-party lo-
gistics. After the customers purchase and use the prod-
ucts, the waste is discarded or recycled, so the waste ma-
terial logistics and returned logistics are generated. There
are some differences between the waste material logistics
and returned logistics. The returned logistics refers to the
physical flow of the package of unqualified items or goods
needed repair, return and turnaround from the buyer to the
supplier. That is to say, in the activities of production, sup-
ply and sales, there will always be various leftover bits and
pieces or waste materials, whose recycling is accompanied
by logistics activities. If the recycled items are not handled
properly, it will affects the entire production environment,
even affects the quality of the product, and also take up a
lot of space leading to waste. Moreover, it is worth not-
ing that some returned logistics will be occurred suddenly
in the management activities of logistics. This situation is
more commonly emerged in the automotive, pharmaceuti-
cal and food industries, mostly due to problems in product
quality. If the demand of recycling is not handled properly,
the credibility of the company will be affected. The other
one is waste material logistics, which is the physical flow
of goods having lost their originally value in use. According
to the actual needs, collects, sorts, processes, packages,
transports, and stores, etc. should be dealt with in order to
distribute them to a special processing place.

No matter how the logistics are classified, there are
some common components issues, including storage and
ware housing, inventory control, material handling, trans-
portation and so on.

(1) Storage and warehousing

Storage means making the proper arrangement for re-
taining the goods in proper condition till they are demanded
by customers. In the factory, materials, semi-products, fin-
ished-products need to be stored. In the distribution cent-
er, many products produced throughout the year but used
seasonally need to be stored. In the market, goods having
not been sold also need to be stored. Storage plays an im-
portant role in reducing the need for instant transportation
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which is costly and difficult. Storage function is provid-
ed by warehousing. Warehouse is known as a place where
the goods are stored. In time of demand, goods can be re-
leased from their stored warehouse. The warehouse can al-
so perform marketing and assembling the goods as well as
storing the goods.

There are two types of warehouses which are storage
warehouses and distribution warehouses. The function of
storage warehouse is to store the goods for a period of time
to ensure matching of supply and demand. Distribution ware-
house often located in the distribution center for assembling
the product of distribution processed, which should be re-
distributed within a short period of time.

(2) Inventory control

Adequate level of inventory control is benefit for effi-
cient control of good stored in the warehouse for smooth
flow of business. Too large or too small inventory can have
bad consequences of unanticipated sales, since the inven-
tory acts as a bridge between the orders of customers and
production. Too large inventory involves heavy investments,
while too small inventory would result in stock out. There-
fore, how to balance the inventory is a focused problem for
researchers. Prof. W.J Stanton states that the goal of in-
ventory control is to minimize both the investment and the
fluctuation in inventories, while at the same time filling cus-
tomer order properly and accurately [8].

(3) Material handling

Material handling is associated with moving and load-
ing products. This activity has already developed as a sys-
tem involving transport modes. The specific material han-
dling operations mainly have horizontal or inclined move-
ment-handling operations, vertical movement-loading and
unloading operations, palletizing or picking up- lifting or
lowering operations, steering-rotating around the vertical
line and turning-rotating around the horizontal axis. The ba-
sic contents of material handling include materials, move-
ment and methods. Proper management of material han-
dling can facilitate order processing under avoiding unnec-
essary movement of goods.

(4) Transportation

Transportation is concerned with the movement of
goods from original place to destination including from
factory to the distribution center, from warehouse to the
customer destination. Transportation can provide time and
place utility to do loading and unloading of goods and their
movement, which accounts for the major portion of the
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cost element. There are many modes of transportation,
and different transportation modes have their own share
of merits and demerits. Proper selection of transporta-
tion mode can facilitate the smooth movement of goods
on time and affect the price of product. How to choose a
particular mode depends on various factors like availabil-
ity of mode of transport, speed, safety, frequently, suita-
bility and cost. The main modes of transportation are such
as railways, road transport, airways, water transport and
pipeline. Road transport being an ancient form plays an
important role in logistics. Different means can be depend-
ed which make the road transport flexible and economi-
cal, for example transport by automobiles, human beings
and even animals. The main demerit of road transport is
the form cannot be suitable for long distances. The rail-
ways, being and economical mode, is suitable for trans-
porting bulk goods over long distance, since large volume
of traffic is handled over large network of railways. How-
ever, transport goods to rural areas without railways in-
volves huge involves maintenance expenditure. Water trans-
port is a cheapest form for great carrying heavy and bulky
goods in large quantities. Two categories are used, which
are inland water transport and ocean transport. By them
heavy and bulky goods are convenient to transport within

Transportation
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logisties oc '-@
gimoal

Distributic

Loading

Figure 1. Illustration of modern logistics

a county or around the world, but water transport has low
speed and high degree of risk for seasonal variation. Air-
line, as another significant important mode of transport,
is mainly useful for perishable items and emergency sup-
pliers. The main disadvantage of air transport is its high
freight charges, low carrying capacity and too much de-
pendence on climatic conditions. To some special items
such as crude and refined petroleum and natural gas, if
they are transported from wells to refineries and further
to distribution center, pipelines transport is an economi-
cal mode for less handling and labor cost. Nevertheless,
it is the slowest mode and limited in number.

Modern logistics is developed from the basis of physi-
cal distribution. The two have differences from the perspec-
tives of logistics function, operational concept, value reali-
zation, management mode, and technologies.

From the perspective of logistics function, the main func-
tion of physical distribution is transportation and warehous-
ing, while modern logistics includes many functions such as
transportation and warehousing, logistics information pro-
cessing, logistics services, and emphasizes the integration
of the functions. Among them, the integration of logistics
functions is one of the essential differences between the
modern logistics and physical distribution.
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From the perspective of operational concept, the phys-
ical distribution is based on the production process of the
manufacturing. When the enterprise provides services to the
market, it mainly focuses on the resources owned by the en-
terprise and accounts for its value in service, resulting in a
relatively weak sense of service. The lack of service aware-
ness is mainly manifested in the fact that the passiveness
of the service, volatility and short-term nature are difficult
to achieve value-added services. However, modern logistics
concept is based on the customer service of the enterprise,
which emphasizes the orientation of customer service for
logistics operation. Modern logistics services develop from
traditional single items to modern comprehensive services
and from generalization to individualization of customers.

From the perspective of value realization, physical dis-
tribution mainly realizes the conversion of the value in use
of goods through the unification of business flow and lo-
gistics, thus creating the time value and space value. The
way of realization of value is relatively simple. Modern lo-
gistics emphasizes the goal of meeting the needs of con-
sumers and the market. Based on the third-party logistics,
combining with the suppliers and sells, carry out activities
integrated with strategy, market, R&D, procurement, pro-
duction, sales, transportation, distribution and services. The
ultimate goal is to reduce logistics cost, optimize the allo-
cation of logistics resources, strengthen the construction
of logistics information, provide special features and pro-
fessional logistics services to achieve value-added of lo-
gistics value, which are flexible in the ways and means to
realize its value.

For the perspective of management mode, the physical
distribution has not yet realized the true sense of logistics
management. The various elements of logistics are devel-
oped independently of each other, and the infrastructure and
management institutions are severely divided. The emphasis
is on individual logistics management, rather than control of
logistics chain. In terms of logistics cost management, in-
stead of lowering the total cost of logistics, it is only in the
individual links of reducing transportation costs and stor-
age costs, perhaps resulting in the increase of total logis-
tics costs. The management of modern logistics emphasizes
the establishment of a new mechanism for system integra-
tion. It extends beyond the existing organizational bounda-
ries from the inside of the enterprise to the outside and fo-
cuses on external relations. Through integrating suppliers,
sellers and customers into the scope of logistics manage-
ment and establishing the logistics alliances with network
organization characteristics, realize the integration of logis-
tics and information flow between the final consumers and
the initial suppliers.

For the perspective of technologies, the degree of in-
formation of physical distribution is relatively low, mainly
based on human-oriented systems. With the advancement
of computer level and development of logistics technology
software, modern logistics systems have changed from tra-
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ditional human-oriented systems to highly automated sys-
tems dominated by computer networks. The determination
of inventory control level, the choice of transportation route,
the trajectory of automatic guided vehicles, and even some
of the operational decision-making problems can realize self-
operating system in modern logistics systems without com-
plicated manual labor. Along with the emergence of related
technologies such as robots, modern logistics systems are
gradually moving towards to the level of intelligence. Intelli-
gentialize is a high-level application of logistics automation
and information, which is another major advancement in the
field logistics. The networking of modern logistics system
includes the networking of spatial structures such as dis-
tribution networks and computer system network, the net-
working of logical structures such as the functional struc-
ture of logistics information system and the logical struc-
ture of the processing, and the networking of logistics or-
ganizations ensuring the systematicness and consistency
of the logistics activities between the logistics nodes. The
networking of the modern logistics systems can improve
the efficiency of system operation, make full use of system
resources and improve the stability of the system. Automa-
tion can be based on network as the platform and founda-
tion. Networking takes automation and intelligence as the
development goals. The two cooperate with each other to
provide support and guarantee for building a highly mo-
dern logistics system.

3. Smart supply chain

The supply chain is a system of organizations, people,
activities, information, and resources involved in moving a
product or service form supplier to customer. The supply
chain, as a part of the modern logistics system, is a man-
agement approach and means developed into a management
philosophy. The supply chain is also an advanced stage and
form of logistics. As a management concept and idea, itis a
breakthrough in logistics. Modern logistics technologies are
concrete means of supply chain management at the tech-
nical level. At the “2017 Smart Supply Chain Summit Fo-
rum” organized by Logistics Salon & LOGResearch Institute,
Yonggang Pan, dean of LOGResearch Institute, released the
“2017 Smart Supply Chain Map”, as the Figure 2 shown.

This map is divided into three levels: operation layer,
management layer and decision-making layer. In this sup-
ply chain, the highest level is the decision-making layer.
There are forecasting and planning, supply chain coordi-
nation, and the control towers, which need to be improved
and optimized through modern logistics technologies such
as big data, cloud and algorithms. The middle stage of sup-
ply chain is a new proposition at the core of current digi-
tal supply chain, through which may be the enterprise re-
source planning (ERP), that is, such as the production plan-
ning, procurement, production, logistics of companies as
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a whole can be integrated into the entire system of ERP.
However, for the informationization, systematization and
networking, the concept of this platform of middle stage
needs further research. The second layer is the manage-
ment layer, which is about management level of the sys-
tem. The management layer, which is connected to the op-
eration layer and supports the decision layer, is mainly the
execution of supply chain. There is a lot of software in this
layer including warehouse management software, trans-
port management software, vehicle management system,
and more will be related to the Internet of things (loT) in
the future. At the bottom of this map is the operation layer,
which is mainly closer to the consumer side, mainly refer-
ring to the distribution from the warehouse to the custom-
er. There are typical B 2C e-commerce companies, express
companies, warehouse distribution companies and so on to
participate. At present, the representative of the new retail
is mainly the integration of online and offline retail stores.
That Stores are also warehouse is increasingly becoming
the new perspective for instant delivery.

4. Development status and trend
of modern logistics in China

The logistics industry is a national economic support
industry in China. The modern logistics belonging to the
productive service is the national priorities to encour-
age development. As a national economic basic industry,
modern logistics integrates many industries such as road
transportation, warehousing and information industry. It
involves a wide range of fields and attracts a large num-

ber of employed people. The development of modern lo-
gistics can promote the adjustment and upgrading of in-
dustrial structure, and its development level has become
one of the important indicators to measure comprehensive
national strength. The scale of the logistics industry has
a direct relationship with the economic growth rate. The
rapid development of the logistics industry in the past dec-
ade is mainly benefit from the growth of domestic econo-
my. China’s logistics industry is still in the stage of tran-
sition from the development period to the maturity period.
On the one hand, the pace of asset reorganization and re-
source integration of logistics companies has been further
accelerated, and a number of logistics companies with di-
versified ownership, service networking, and management
modernization have been formed. On the one hand, the lo-
gistics market structure has been continuously optimized,
and the new logistics industry driven by “Internet + Effi-
cient logistics” has grown rapidly. On the other hand, the
ratio of total value of social logistics to GDP has gradually
declined, the logistics industry has undergone a transfor-
mation and upgrading trend, and the quality and efficien-
cy of logistics operations have improved. From 2010 to
2017, the total value of social logistics in China climbed
from 125.4 trillion RMB to 252.8 trillion RMB, achieving
an average compound annual growth rate of 10.53 %, and
the overall demands for social logistics showed a growth
trend. Figure 3 shows the total value of social logistics.
According to the data of China Federation of Logistics and
Purchasing, from January to November in 2018, the total
value of social logistics in China was 257.9 trillion RMB,
which was 6.7 % higher than the same period of the last
year. In the first 11 months of 2018, the steady trend of
logistics demand growth is still continuing.
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In 2017, the total value of social
logistics was 252.8 trillion RMB. In
terms composition, the total value of
industrial products logistics was 234.5
trillion RMB, in comparable price, up
6.6 % over the previous year. The total
value of imported goods logistics was
12.5 trillion RMB, up 8.7 %. The total
value of agriculture products logistics
was 3.7 trillion RMB, up 3.9 %. The total
value of renewable resources logistics
was 1.1 trillion RMB, down 1.9 %.
The total value of Units and household
goods logistics was 1.0 trillion RMB,
up 29.9 %. At the same time of the
gradual expansion of China’s total value
of social logistics, the development
speed and specialization of the
modern logistics industry have been
continuously improved. The efficiency
of the logistics has also continued to
increase. In the logistics industry,
the logistics efficiency of the whole
economy is generally evaluated by the
ratio of total expense for social logistics
cost to GDP (share in GDP). The lower
the proportion of total expense for
social logistics cost to GDP, the higher
the logistics efficiency of the economy
and the more developed the logistics
industry. During the period from 2010
to 2017, the total expense for social
logistics cost in China increased from
7.1 trillion RMB to 12.1 trillion RMB,
whit @ compound annual growth rate
of 7.91 %, showing that in the case
of strong demand in China’s logistics
industry, the total cost of logistics has
also expanded. During this period,
share in GDP decreased from 17.8 %
to 14.6 %, and the overall logistics
efficiency was improved. Figure 4
illustrates the total expense for social
logistics cost and share in GDP in
China. However, compared with the
share in GDP in developed countries
to about 10 %, there is still a big gap.
Improving the logistics efficiency and
reducing logistics costs have become
the goals that governments, logistics
companies and their customers strive
to achieve.

In 2016, the National Development
and Reform Commission issued the
“Special Action Plan for Cost Reduc-

tion and Efficiency Improvement in Lo-
gistics Industry”. Ministry of Transport
of the People’s Republic of China al-
so plans to help promote the logis-
tics industry to reduce costs and in-
crease efficiency from four aspects.
To tackle the challenges posed by re-
duced population bonus and meet the
increasing demand of customers for
better logistics services, logistics in-
dustry in China sped up the adoption
of Internet and big-data technologies,
and strove to improve the intelligent
operations in warehousing, transpor-
tation and distribution. The move al-
so encouraged the logistics industry
to upgrade and transform itself from

the labor-intensive type to technology-
intensive type [9]. At present, the ar-
rival of a new round of scientific and
technological revolution in the world
has created a major opportunity for in-
dustry transformation and upgrading.
Smart logistics is becoming an impor-
tant source of logistics transformation
and upgrading.

Smart logistics refers to the ability
to improve the analysis, decision-mak-
ing and intelligent execution of logistics
system through intelligent technologies
and methods such as intelligent hard-
ware, loT, and big data, so as to im-
prove the intelligence and automation
of the entire logistics system. Smart
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logistics integrates multiple service functions into one, re-
flecting the needs of modern economic operation character-
istics, that is, emphasizing the rapid, efficient and smooth
operation of information flow and material flow, and there-
by achieving the goal of reducing social costs, improving
production efficiency, and integrating social resources. The
demand of logistics companies for smart logistics currently
mainly includes logistics data, logistics cloud, and logistics
equipment. Since 2015, Chinese government at all levels
have carried out policies to encourage the logistics indus-
try to develop intelligentialize, and encouraged enterpris-
es to carry out innovation in logistics. The main directions
include: vigorously promoting the development of “Inter-
net + efficient logistics”; giving full play to the advantag-
es of real-time, high-efficiency and precision of the Inter-
net platform; improving the efficiency of logistics resourc-
es; and realizing the real-time tracking and visual manage-
ment of means of transportation and goods.

4.1. Vligorous promoting
“Internet + Efficient logistics”

In 2016, General Office of the State Council of the Peo-
ple’s Republic of China issued the “Opinions on the In-
depth implementation of the ‘Internet + Circulation” Ac-
tion Plan”. The opinions propose to encourage the devel-
opment of a new model of sharing economy, to stimulate
the vitality of innovation and entrepreneurship of market,
to encourage enterprises to use Internet platform to op-
timize the allocation of idle resources in society and ex-
pand socially flexible employment, and to encourage in-
novation in logistics modes mainly focusing on the de-
velopment of efficient modern logistics modes including
multimodal transport, joint distribution, and unmanned
vehicles and so on.

In the field of “Internet + warehousing”, large e-com-
merce enterprises Alibaba Group and JD.com are vigorous-
ly pushing forward the R&D and application of intelligent
warehousing system. A 100,000m? intelligent warehouse
is put into use in August 2016 for TMALL belonging to Ali-
baba put into use. This warehouse is established by major
Chinese and overseas logistics partners called Cainiao Al-
liance. Cainiao network effectively integrates and links re-
sources for enterprises in the industry, in order to build an
efficient e-commerce logistics intelligent system. JD, one
of the biggest e-commerce platforms in China, has opened
three major logistics service system to the third-party firms
on its platform since November 2016. The three servic-
es which are the warehousing-distribution supply chain
service, the JD express delivery service and the JD logis-
tics cloud service can boost the usage rate of JD’s logis-
tics facilities and help to optimize the logistics efficiency
of third-party firms.

In the field of express-delivery logistics, some large pri-
vate express-delivery enterprises were listed in capital mar-
kets in China and abroad. YT Express became the first ex-
press delivery service in China that was listed in A-share mar-
ket. ZTO Express was China’s first express delivery service
provider in the US capital market. STO Express and Yunda
Express were listed in the Shenzhen Stock Exchange, and
the IPO of SF Express was approved by the China Securities
Regulatory Gommission. Being influenced by these large ex-
press delivery enterprises, medium-sized express delivery
enterprises also bulked up quickly by attracting capital in-
vestments for accelerating the integration, transformation
and upgrading of the industry.

In the field of highway logistics, the national regula-
tions and policies of the logistics industry were intensive-
ly introduced in 2018.For example, the “Notice on Further
Regulating and Optimizing the Traffic Management of Ur-
ban Distribution Vehicles” aims to improve urban distri-
bution capacity demand management, make innovations
of distribution mode, optimize urban distribution vehicle
traffic control, and improve parking conditions of urban
distribution vehicle. At present, under the test of transfor-
mation and upgrading, cost reduction and efficiency im-
provement, the whole industry is moving towards stand-
ardization and high-end. Beginning in May 2018, the tax
system will be further improved from three aspects, one
of which is to reduce the VAT rat of goods of transpor-
tation. From July 2018 to June 2021, the vehicle pur-
chase tax was halved for the trailer. The data shows that
through the implementation of a series of measures, the
tax burden of the market has been reduced by more than
400 billion RMB. Further increase efforts to promote tax
reduction and reduce institutional transaction costs can
promote efficiency and reductions of logistics cost, help
economic development, and also benefit the highway lo-
gistics industry.

In the field of international logistics, China-Europe freight
trains is the fast freight trains for shipping containers from
China to Europe, which is highlight of the Belt and Road
Initiative of China. In June 2016, China Railway started to
use “China-Europe freight rail lines”, which holds signifi-
cant meaning for optimizing and integrating the operations
of existing cargo trains, encouraging positive internal com-
petition, expanding the logistics service platform and pro-
moting the healthy and orderly development of China-Eu-
rope freight rail lines. In 2018, the number of China-Europe
freight trains was 6363, an increase of 73 % year-on-year.
Among them, the proportion of return trips increased from
53 % in 2017 to 72 %, and the two-way transportation fur-
ther balanced. At present, there are 59 cities in China and
49 cities in 15 countries in Europe have been opened the
China-Europe freight trains, and the number of domestic
China-Europe freight rail lines has reached 65, which has
become a landmark achievement in the construction of the
“Belt and Road”.



4.2. Emergence of new business mode

In the past 10 years, various new business models such
as e-commerce, new retail, and Customer-to-Manufactory
(C 2M) have developed rapidly. At the same time, consumer
demand has changed from simplification and standardization
to differentiation and personalization, which has placed higher
demands on logistics services. The rapid development of
e-commerce is leading to the higher demands on logistics
services. The rapid development of e-commerce has driven
the express delivery to maintain a high-speed growth of
around 50 % for 9 consecutive years since 2007. In 2018, an
express parcel sent from Shananxi to Beijing became the 50
billion express in 2018, which means that the annual business
volume of China’s express delivery exceeded 50 billion pieces.
The explosive growth of business volume in the industry
places demands on higher parcel processing efficiency and
lower distribution costs in the logistics industry. With the
rise of new retail, enterprises rely on the Internet to apply a
deeper integration of online services, offline experience and
modern logistics through the use of advanced technologies
such as big data and artificial intelligence. Many needs
of intelligent logistics are generated, for example using
consumer data to rationally optimize inventory layout to
achieve zero inventory, applying efficient networks to properly
resolve reverse logistics. As the rise of C 2M, consumer
demands will go directly to the manufacturers, which make
personalized customization become a trend. Driven by user
demand, eliminates all intermediate circulation and price
increases, so as to provide users with top quality, civilian
prices, individuality and exclusive products.

4.3. Innovation in logistics operation mode

In the Internet era, the combination of the logistics
industry and the Internet has changed the original market
environment and business processes, promoting a number of
new logistics operation modes, for example, cargo matching
and crowdsourcing capacity. Cargo matching can be divided
into two categories, which are matching in the same city
and matching in intercity freight. The cargo owner issues
transportation requirements, and the platform registers
the capacity according to the intelligent matching platform
such as cargo attributes and distance, and provides various
value-added services, which is extremely demanding for
the data processing, the state of the vehicle and the precise
matching of the goods. The crowdsourcing capacity, with
the development of 020, mainly serves the same city
distribution market. The challenges of the platform include
how to manage capacity resources, how to accurately allocate
orders through data analysis and so on, in order to provide
consumers with the highest quality customer experience.
The improvement of basic transportation conditions and the
further improvement of informatization have stimulated the
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rapid development of multimodal transport mode. Multimodal
transport mode combines with at least two different modes
of transport, for example searail, railway, and aircraft, to
transport goods under a single contract. As an intensive and
efficient modern transportation organization mode, during
the implementation of the “One Belt, One Road” national
strategy, the multimodal transport has ushered in an important
opportunity to accelerate development. Since a variety
of transportation tools are involved in the transportation
process, in order to achieve full traceability and system-to-
system communication, the operation of informationization
is very important. At the same time, the application of new
technologies such as RFID and loT has greatly improved the
automation level of multimodal transport and transshipment.

4.4. Gradual mature technology related
to smart logistics

Unmanned aerial vehicle (UAVSs), robots, automation and
big data, etc. are relatively mature and will be commercialized.
Technologies such as wearable devices, 3D printing,
unmanned trucks and artificial intelligence will gradually
mature in the next ten years and widely used in warehousing,
transportation, distribution, and other end of logistics links.
In the intelligent warehouse, robot technologies are the
primary, including AGV (automatic guided transport vehicle),
unmanned forklift, shelf shuttle, sorting robot, etc, which
mainly used for handling, racking and sorting operations in
warehouses so as to improve the efficiency of the operation
and reduce the cost. For example, more 100 robots in the
Cainiao smart warehouse in China collaborate on the same
order picking task and perform different picking tasks by
themselves. The last mile of distribution involves drones in
distribution technologies. For example, during the 618 period
in 2017, JD used drones to distribute small goods for remote
villages in many cities, and completed more than 1,000
orders. In addition, big data analysis technology plays an
important role in demand forecasting, warehousing network,
route optimization, equipment maintenance warning, etc.
For example, JD uses data forecasting method to be early
insight into consumption demand and pre-storage stocking.
Nevertheless, there are still relatively immature technologies
such as wearable device technology in warehouse, 3D
printing in the last mile, unmanned truck in the trunk line,
and related technologies of loT and artificial intelligence in
the R&D testing stage, which can be used for intelligent
sorting, production distribution, transit of goods in the trunk
line, product tracing, and decision support.

4.5. Development trends

In China, the state promotes the logistics industry to
reduce costs and increase efficiency, in order to improve the
efficiency of the circulation of goods throughout the society,
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and put forward new requirements for the efficiency of the
warehouse and transportation links. In the transportation
and distribution links, the scale of use of unmanned vehicles
and drones in transportation and distribution is gradually
deepening. The logistics represented by warehousing and
factories has become a key node for cost reduction and
efficiency improvement. The logistics automation of machines
instead of manual has become a major development trend.

The degree of informatization has gradually deepened.
In the context of global economic integration, knowledge
economy, and network economy, the market is becoming
more and more personalized and segmented. The demand
for logistics information continues to expand. The develop-
ment and extensive application of IT technologies in net-
work information technology and communication technol-
ogy provide technical support for enterprises to solve the
problem of high cost of logistics informationization and
promote optimal management. Modern technologies such
as RFID, GIS, GPS, Remote Sense (RS), make positive pro-
gress in the field of logistics. The rapid development of mo-
bile information terminal s has provided convenient condi-
tions for full-process information management. Under the
cost reduction and efficiency increase, the degree of infor-
matization is gradually deepening.

At present, China is promoting the establishment of
moderately prosperous society in all respects. The Indus-
trialization process in China is gradually deepening with the
advancement of intelligent manufacturing. As the advance-
ment of DE-Capacity and DE-Stocking in recent years, the
backward ineffective production capacity has been great-
ly reduced, and the industry has ushered in a stage of high
quality and healthy development. According to the statis-
tics of the National Bureau of Statistics of China, in 2018,
the value-added of industrial enterprises above designated
size increased by 6.2 % over the previous year. The growth
rate slowed down and stabilized, which is continued to op-
erate in a reasonable range. Among the 596 major indus-
trial products output, 364 products increased year-on-year,
with a growth rate of 61 %. The total sales of social con-
sumer goods exceeded 38 trillion RMB, and the total mar-
ket volume increased steadily. Innovate and develop con-

sumption patterns, accelerate online and offline accelera-
tion, and increase the online retail sales of physical goods in
the country by 25.4 %. Under the impetus, the total amount
of industrial products in China will increase steadily, and
the express delivery industry will further expand, bring a
steady increase in the total logistics volume of the whole
society. It is expected that in the next few years, the total
value of social logistics will maintain a comparable growth
rate of 6.5-7 %, and the absolute growth rate will remain
at around 10 %. By 2024, the total value of social logistics
in China will reach about 495 trillion RMB.

5. Conclusion

The logistics industry of China is developing rapidly.
Smart logistics is the development trend of modern logis-
tics. Smart logistics based on advanced logistics technolo-
gies will recreate the new structure of logistics industry and
lead the new development of logistics industry. The trend
of smart logistics in the future will present the overall in-
terconnection of all elements of the supply chain, the re-
structuring of business process of platform and manage-
ment model, and the overall upgrade of the supply chain.
In particular, it should accelerate the development of key
technologies such as big data, cloud computing, loT, and
intelligent sorting, to realize the coordinated development
of up and downstream in industry, and promote the trans-
fer of production factors from inefficient areas to high-effi-
cient areas, and continuously improve the efficiency of re-
source allocation. It is necessary to promote the wide ap-
plication and seamless connection of high-tech industries
such as drones, unmanned vehicles, unmanned warehous-
es and intelligent distribution stations.
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AKTYarnbHOCTb UCCNEA0BaHMSA ONpeenseT T0T (haKT, 410
TEHZEHLME COBPEMEHHOIO TPAHCMNOPTHO-NOMUCTUYECKOr0
PbIHKA ABNAETCA, C OJHON CTOPOHbI, BbICTPLIA POCT NOCTaB-
LLIMKOB TEPMUHANBHO-CKNAACKUX YCIyr, @ C IpYroil CTopo-
Hbl — POCT 4YKCNA HeJ06POCOBECTHBIX Y4ACTHUKOB NpPOLIEC-
ca nepeB030K, 3asBnsatoLmx ceds kak TJ1K, HO B [eliCTBU-
TeNIbHOCTU He NPeA0CTaBNSALLMX YCNYT TAKOr0 YPOBHS.

Kpome Toro, cutyauns 0CNOXHAETCA He TONIbKO OTCYT-
CTBMEM YETKMX FPaHNL, MEXIY NOHATUAMMU «CKNaL» U «Tep-
MUHaITbHO-NorucTYecknit komnnekc (TI1K)», Mexay cocra-
BOM X CTPYKTYPHbIX 3MEMEHTOB W YCIIYr, HO M OTCYTCTBUEM
HOPM roCyAapCTBEHHOr0 CTaHAapTa B 0611acTu TepMUHOIIO-
TN 1 JedTeNbHOCTM TaKUX UrPOKOB TPAHCMOPTHOIO PhiHKA.

Llenb nccnenosanms: onpefennTb COOTBETCTBUE PSi-
[a 0TEYECTBEHHbIX TEPMUHANBHO-CKNALCKNX KOMMIEKCOB
(TJTK), nmetoLmx MHTEPHET-pPecypc, CBOEMy cTatycy. 3a-
[Jada uccnefosaHus: paspabotatb YHUBEPCANbHYIO METO-
AnKy Bbi6Opa, NO3BONALLYIO rpy30BNajensLy (NoTeHuu-
anbHomy knuenTy TJ1K) 06beKTUBHO BbIGpaTh NOTUCTUYE-
CKOro oneparopa B COBPEMEHHbIX YCIIOBUSX.

AHanus Hay4Hon nutepatypbl [1-12] n [13-16], a Tak-
e NMpaKTU4ecKMx NPpUMepoB peanbHo paboTarowux B Poc-
CWU NOTMCTUYECKIUX 0OLEKTOB NO3BONNIT CPOPMYNNPOBATL
crnegytowe onpeaeneHns noHATn «TJTK» n «cknag».

T/TK — 370 COBOKYMHOCTb CKNAaACKUX KOMMNEKCOB, pa-
60TaI0LLNX B MYNETUMOZAMNbBHBIX YCNOBUAX C HECKONBKUMU
BUZAMU FPY30B, NPU NOAKMHOYEHUN PA3INYHbBIX YHACTHUKOB
npouecca nepeBo3kn 1 NPUMEHeHN aytTcopeuHra. Opuet-
Tauus TITK — knueHT (yHnkanbHas ycnyra). 3agaden TJK

— KaTeropus He HXxe B no MexayHapoaHbIM
Knaccuukauusam

— TOJIbKO CTaHAaPTHbIE UK + 1-2 NONOSHUTENbHbIE ycnyru

— 060pya0BaHHOE NOMELLEHMe 6e3 [OMONHUTENbHO
NHCPACTPYKTYPbI

— He3Ha4uTeNbHOe YBennyeHune J06aBsIeHHON CTOUMOCTU
3d CHeT MaJioro acCopTMMeHTa cepBiuca

— MUHUMYM (DYHKLMRA

— KaK NpaBuIio, 0TpacneBas NpMHaAneXHoCTb, OOUH BNa-
Jenew Unn 0AMHaKoBasi HOMEeHKNaTypa rpy3oB UK 0fHa
cpepa aedaTenbHoOCTH

PA3NINYMS:

pasmep (TeppuTopus, NosiesHas NpoLtaab XpaHeHus), Mac-
LITab fedaTenbHOCTU (rOPOJ, PErnoH, CTpaHa), CNOXXHOCTb
BHYTPEHHEN CTPYKTYPbI, KOMMIEKCHOCTb U aCCOPTUMEHT
CepBuCa, YPOBEHb KIIMEHTOOPUEHTUPOBAHHOCTU

Puc. 1. CpagHumesibHbIl aHanu3 noHamMul «cknad» u «TJIK»

TpaHcnopTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbI,
ee PermoHoB 1 ropof0B, OpraHu3alusa NPoM3BOACTBA HA TPAHCNOPTE

ABNIAETCA MAKCUMATbHOE MOBbILLEHUE NOTPEBUTENbCKIX
CBOWCTB rpy308B (TOBApPOB) 3a CHET LUMPOKOr0 aCCOPTUMEH-
T2 KOMMMEKCHBIX IOTUCTUYECKUX YCNYT, NMO3BONSIOLLUX pe-
aNn130BaTb CKBO3HOM GECLLOBHbIA CEPBUC HA BCEIA Lienun [o-
CTaBKM rpy30B (TOBAPOB). IHbIMM ClIOBaMU, 3TO NOSTHOLLEH-
HbIA MHOTOCOYHKLWOHANbHbIA UTPOK TPAHCMOPTHO-MOMM-
CTWYECKOr0 PbIHKA (COCTaBNEHO aBTOPOM cornacHo [1-9]).

Cknag — 3T0 NPOCTEeMLLIMIA BUA NTOTUCTUHECKOrO 06bEK-
Ta, ABNAOLLNACA 6330BbIM 3/IEMEHTOM A5 60MNee pasBUTbIX
006beKTOB (Hanpumep, ana TIIK). Cknag MoxeT 6bITb npes-
CTaBJIeH rPy30BbIMU NIIOLLAJKaMK, TPY30BbIMU (hPOHTaMMK,
paboTaloLLMMiK, KaK Npasuno, ¢ OLHUM BUAOM TPaHCNop-
Ta M OAHOPOAHBIM rpy30n0TOKOM. OpueHTauns cknaga —
rpys (cTanpapTHas ycnyra). 3agayen cknaga aBnsercs Bbl-
MNOJSIHEHWE CTaHAAPTHBIX CKMNAACKUX Onepawmii no norpys-
Ke-BbIrpy3Ke, NpMeMKe-Bbla4e, COPTUPOBKE U KOMIIEK-
Talmmn, XpaHeHuo rpy3oB (COCTaBMNEHO aBTOPOM COMMAacHo
[1-14] n [10-12]).

MHbiMu cnosamm, TITK — 310 60nblUE, 4EM NPOCTO
«CKnag», 370 «CKnag nic» — Noc AONOMHUTESbHbINA,
KOMMJIEKCHbIA, NePCOHNULIMPOBAHHBIA CEPBUC ANS KNU-
eHTa. Pe3ynbTaThl CPAaBHUTENBHOMO aHANN3a OTPaXEHb! HA
puc. 1. Takum 06pa3om, KNoYeBbIMW acnekTamiu passu-
414, KOTOPbIE NMO3BONAIOT PA3rPaHNYUTL 3TU NOHATUSA, AB-
NATCA: pa3mep (TEppUTOPUSA, NOSNE3Has NNoLLaab XpaHe-
HUMA), MacLUTab AeATeNnbHOCTU (rOpoj, PernoH, cTpaxa),
CNOXHOCTb BHYTPEHHEN CTPYKTYPbl, KOMMIEKCHOCTb 1 ac-
COPTUMEHT CepBUCa, YPOBEHb KNNEHTOOPUEHTUPOBAHHO-
CTU o6bekTa [1-3].

TIK

— KOMMN/eKC CKnaaos,
YBA3AHHbIX B e[IHbIA NPOLeCcC

— KaTteropus He Huxe A, A+

— BO3MOXHOCTb 06€cneynBaTb MeXXayHapoaHble
N MynbTMOAaJ1bHbIE NEPEBO3KU

— TEXHOJIOrns CKNAafICKoM NOrMcTUKA MuHUMym 3 PL

— PacLUMPEHHbI NaKeT cepauca +
TamoXeHHoe ochopmiieHne n GBX

— MHOTO(YHKLIMOHANbHbIA 06bEKT, 0Ka3bIBALLNI
CONMYTCTBYIOLLIME NOTUCTUHECKUE YCTIYTH,
T.€. ycnyru 106aBneHHOR CTOMMOCTM

— CMHEPreTUYECKNA U MYTbTUNNKATUBHBIA 3 heKT



Anpo6auus MeToANKN NpoBoau-
nach NyTem aHanu3a AesATU TpaHcnop-
THO-JTIOrMCTUYECKUX KOMMAHWIA, CCblN-
K1 Ha pecypcbl KOTOPbIX UHTEPHET-NOo-
MCKOBMKM BbIAAKOT OAHUMM U3 NEPBbIX
no 3anpocy «TJ1K Poccuu».

M3 ohuumanbHbIX MHTEPHET-pe-
CYPCOB ObII0 B3ATO ONUCaHWe fes-
TeSIbHOCTU NOCTABLLMKOB TEPMUHASb-
HO-NOTUCTUYECKOr0 CEPBMICA, KaK OHU
camu ce6s No3nLNOHUPYIOT. XapakTe-
PUCTMKA KOXXJ0ro UHTEpPHeT-pecypca
6blna cocTaBneHa asTopamu 0T nmua
rpysosnagenbua. bbina paspabora-
Ha YHUBEpPCanbHaa MeToAMKa OLeH-
Kn noctasiyuka ycnyr TJIK no uHtep-
HET-Pecypcy, 4T0 aKTyanbHO B COBpe-
MEHHbIX YCOBUSAX MHCPOpMATU3ALNK
1 rnobanusaumu 6usHeca. MeTtoamka
BKJTH04aeT B Ce65 6anbHO-PENTUHIO-
BYI0 OLIEHKY, Tab/n4Hble hOpMbI ANs
3anoNiHeHns 1 aHann3a, hopmyny pac-
YeTa UHTErpanbHOro penTuHra u ne-
peyeHb 3HA4YMMbIX NMapameTpoB Anis
oueHkn onepatopa TJIK B ycnosusx
rno6anbHoit cetn MHTepHet. Metoan-
Ka anpobupoBaHa B peasibHbIX YCro-
BUAX ANS rpy3osnagensua u3 Hoeo-
cubupckon obnacTu, KOTOPOMY Tpe-
6yeTcs opraHn3oBatb CKNIafCKYyHo rpy-
3onepepaboTky Ha coBpemeHHoM TITK
C KOMMNJIEKCHbIM CEPBMCOM U 10CTaB-
KOil rpy3a [0 iBepu rpysononyyare-
na [4-8].

B o6uem Buae nocnenosaresib-
HOCTb MPOBEJEHNS pac4eTHO-aHam-
TUYECKMX NpoLiesyp No JAHHOW METo-
JVKe NpejacTaBieHa Ha puc. 2.

[peanoxeHbl TpW LWKanbl gns
OLEHKW UHTEPHET-PECYpPCOB NOCTaB-
LUMKOB N0 KpUTEPUAM: «YI0BNETBO-
PEHHOCTb OT 3BOHKa», «/IH(hopmaTue-
HOCTb» 1 «Y06CTBO NONb30BaHUA Caii-
TOM>». YPOBEHb KNNEHTOOPMEHTUPOBAH-
HOCTW OMpesensncs no aCCOPTUMEHTY
LONOJSTHUTENIbHOr0 CEPBUCA, HANM4MIO
OHAH-3aKa3a, KaJIbKyNAaTopa, aHrno-
A3bI4HOI BEpCUK cailTa u CKUAoK. B Ta-
611M4HOI pOpMe NPOBELIEHO NONapHoe
CPaBHEHMeE NpefiaragmMbix JIOrUCTuYe-
CKUX YCIYr aHan13nMpyemblX KOMNaHUIA.
PesynbTtatbl noficyeTa MHTErpasnbHo-
ro peiTuHra no aBToOpCcKoi opmyne
nokasanu, YTo [iBa NOCTaBLUMKA yCnyr
TIK n3 et He COOTBETCTBYIOT 3a-

TpaHCNOPTHbIE U TPAHCNOPTHO-TEXHONOrMYECKUE CUCTEMbI CTPaHbl,
ee PErMoHoB M ropoA0B, OPraHu3aLms NpoU3BOACTBA Ha TPaHcNopTe

MeToauka oueHku TJIK
[Mouck B ceTv NoTeHLManbHbIX NOCTaBLUMKOB yenyr TIIK

CocraBneHne UCX0AHbIX Tabnuy
YcTaHoBneHne napameTpoB oueHku TIIK
PaspaboTka LwKanbl OLEHOK

AHanu3 nHTepHeT-pecypca

becena co cneumanuctamu

AHanu3 cofepXxaHus canTta u pesynsrara 6ecefbl

[pucBoeHne 6annoB KXxX[oMy

DopmMupoBaHue TabnuLbl CPaBHEHUS

loncyeT MHTErpanbHOro PeiTHra NOCTaBLLYMKOB Mo chopmyne: log = summ (D; K)

Puc. 2. 06was nocnedosamensHOCMb peanu3ayuu npednazaemol MemoouKru

MOACHET MHTETPAJIbHOT0 NOKASATENS
JIOTMCTUYECKOr0 PEUTUHTA
BbIBE[AEHUE

AToroBblil perTuHr

®OPMVJIA COrMACHO METONKE: Bann
Bann | no knuexTo-
R' = KD no on. | opueHTMpo-
/ Komnauus | ycnyram | BanHocTu | Cymma
WToroBbii penTuHr «EBPOCUG» 8 27 35
44 /35 «H0xHo-
\ Vpanbckiuit» 8 33 41
W <E 6»
spocH Freight Village

B <l0xHo- Kanyra 9 27 36

_ 4 Vpanbckuit»
Freight Village «YeTb-Jlyra» 6 18 24
Kanyra «ToMunuHo» 1 5 6

25 - W «YcTb-Jlyra»
W «TomunuHo» «Jloronpom» 9 28 87
«Jloronpom» «SHUHO» 7 16 25
“flHuHo» «CeBEpHbIit» 3 11 14

«CeBepHblit»

| \ Cyxoi nopr Cyxoit nopt

6 24 ApTem> «ApTem» 10 34 44

AHAJIUTUYECKOIN dOPMYJIbI

Puc. 3. Pesynemames! anpobayuu memoduku no dessmu o6vekmam Poccuu

ABNEHHOMY cTatycy. Ha puc. 3 npu-
BOJMTCS pac4eT UTOr0BOro penTuHra
aHanusnpyemblx 06bEKTOB N0 Npej-
NOXEHHOW METOAMKE.

Mo utoram nccnegoBaHus nony4e-
Hbl CNefytoLIme pesynbrarhl:

1. YeTKON TEPMUHONOIAM N Knac-
cudhmkauum (yHKLMOHANBLHOrO J10-
TMCTUYECKOro cepauca ana norucTu-
4eCKUX 0OLEKTOB (Ha NpUMepe ckna-
na u TJIK) B Poccuu He cyLlecTsyer.
970 NPMBOAUT K 0BUNNI0 KOMNAHWA,
KOTOpble 3aABNAKT Cebs Kak onepa-
Topbl TJIK, HO Ha camMoM Aiene He SB-
NAKTCA TAKOBLIMU, YTO CHUXKAET KOH-
KYPEHTOCMOCOBHOCTb OTEYECTBEHHOIO
NOrMCTUYECKOTO PbIHKA U Ka4eCTBa ero
ycnyr [9-12].

2. HeraTuBHbIM CreficTBMEM (DaKTa
n. 1 ABNAETCA TO, YTO rpy30BajgeneL,
aHanu3npys noLxoAsLine KoMnaHum
B VIHTepHeTe, CTankmeaetcs ¢ npobine-
MOW BbI6Opa HEOBX04MMOr0 MO Kave-
CTBY, HAZIEXXHOCTMW 11 ACCOPTUMEHTY YC-
nyr onepatopa [13]. Cutyauns ocnox-
HSAETCSA TEM, 4YTO HENPOHECCUOHAMbHBIN
Y4aCTHUK PbIHKA 324aCTYH HE MOXET no-
HSATb W OLEHUTb, CEPBUCOM KaKoro ypoB-
HS OH MONb3YeTcs (Ha 3Ty npobremy
YKa3blBAeTCA Takxe B padotax [14-20]).

3. 06beKTMBHLIM TPE6OBaHMEM fIB-
NSeTcs co3JaHne HopmaTBHOMN 6a3bl
C 4eTKO NPONUCaHHLIMM napameTpami,
TPe6OBAHMAMU K CTPYKTYPE U (hYHK-
LIMOHANbHOMY HAa3HA4EHUIO NOTUCTK-
4eckKux 06beKToB. UT
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Opranu3auums npon3BoacTBa (TpaHcnopT)

Llle6eHb nonyyaetca nyTem Apo6neHNs ropHbIX Nopog,
1 XapakTepusyercs onpeneneHHbIM HabopoM PU3NKO-Me-
XaHWYeCKUX CBONCTB. TpebOBaHNSA K LLEOHI0, Noly4aeMomy
13 TOPHbIX NOPOA, ONPefensoTCA 0TeHeCTBEHHLIMU CTaH-
JapTamMu u ccHOpMynnMpoBaHbI B COOTBETCTBYHOLLMUX HOPMA-
TUBHbIX JOKYMeHTax [1, 2]. Ha npo4YHOCTL LiebHS BNUsET
TOT MaTepuan, u3 KOTOPOro OH MOMy4eH.

[MpeabaBnsemble K Ka4ecTBy LLe6HA HOpMaTuBbl Poc-
cuisckon Meaepaumnm 0TNUYaOTCA OT TPe6OBaHMIA, eNCTBY-
towwmx B EBponeickom coto3e. Takum 06pa3om, K BbICOKO-
NPOYHOMY LLEBHIO C ONpesieneHHbIMU JONYLLEHUIMN MOTyT
6bITb OTHECEHbI IULLb HEKOTOPbIE OTE4YECTBEHHbIE MECTO-
poxzeHus. Takoe nonoxeHune 06bACHAETCA CYLLECTBOBAB-
weii B 6biBem CCCP npakTuke, KOraa kateropus «kade-
CTBO» He Bblna NOHATMEM 3KOHOMUYECKUM, @ ObiNa B 60/b-
LU CTeneHun AeKnapupoBaHHOIA.

B nocneayowme gecatmneTns 60MbLWWM CNPOCOM Y No-
TpebuTeneil nonb3osancs LWebeHs Ky60BUAHOM hOpMbI, CO-
Jepxaiynit meree 10 % nnacTUHYATBLIX U MrONbYaThIX 36PEH
B 06LLeil Macce. Ky6oBMAHbIN Le6eHb UMEET MOBbILLEHHbIE
MPOYHOCTHbIE XaPAKTEPUCTUKI. 3aTpaTbl HA NPON3BOLCTBO
Le6Hs Ky6oBUAHON dhopmbl Ha 15-20 % BbiLLe, 4eM 06bIY-
Horo. lMpwn aTom 06pasyetcs 10 40 % 0TCeBOB.

[ToTpe6HOCTb B Ky60BMAHOM Le6HE B Poccun oLeHm-
BAETCA /19 PEMOHTA XXeNe3H040POXHbIX nyTei (6annact
pasmepom 25-60 Mm) B 06beme 0 20 MAH M3 eXerogHo
1 N8 aBTOL0POXXHOr0 CTPOUTENLCTBA (BEPXHEE JOPOX-
HOe nokpbiTue dpakumin 5-10, 10-15, 15-20 mm) okorno
10 MnH M3, Takum 06pa3om, 0kono 1/3 NPON3BEAEHHOrO
LLe6Hs 1CNONb3YeTCs B TPAHCMNOPTHOM CIepe.

MHorue poccuiickue apobunbHO-CoOPTUPOBaANbHbIE 3a-
BoAbl ([C3) nocTpoeHsbl 60nee TPETH Beka Hasaf, koraa
MepBOCTENEHHbIM BbII0 HaNNM4Ke LLebHs, a He ero Kave-
CTBO. B nojaBnstoLiem 60nbLINHCTBE 0TEYECTBEHHbIE [1C3
NPUMEHSIOT HECOBPEMEHHbIE TEXHONOrMK, UX 060pya0Ba-
H1e (PU3NYECKN U3HOLLEHO 1 MOPanbHO ycTapeno. Tpeby-
eTCS BHeJpeHue HOBbIX NOAX00B KO BCEMY NPOLLEcCy npo-
13BOJCTBA LLEOHA.

lMonbiTaemcs NOHATH, MOYEMY HaLLl OTEHECTBEHHbIN LLe-
6eHb HU3KOro Kavecta. ®akToOpOB, BMMSIOLLNX HA Ka4eCTBO
Le6Hs, MHOTO, HO PAaCCMOTPUM NILLIL OANH — NMPOU3BOS-
CTBO 6YPOB3PbIBHbIX PABOT.

AHanu3 oTnyCKHbIX LUeH Ha webeHsb B CLUA, ctpaHax Es-
ponbl 1 Poccuun CBMAETENBCTBYET 0 TOM, YTO OHU NpUMep-
HO OIMHAKOBbI 1 COCTABNAOT B CPEAHEM OKOJI0 5 onnapos
CLLA 3a ToHHy. OfHako BO MHOrUX pernoHax Poccuu ns-3a
BbICOKUX TPAHCMOPTHbIX PACX0LOB CTOUMOCTb OLHOIO Ky-
6omeTpa Lwe6Hs npesblwaet 15-20 gonnapos.

PaccMoTpum HekoTopble acnekTbl NPOU3BOACTBA LUeb-
HA B 3apy6eXXHbIX CTpaHax u B Poccuu.

B [3] npuBogatcs aaHHble 0 Tom, 4to B CLUA B 2001 r.
6b110 Npom3BefeHo 1620 MITH T LWe6Hs, YTO COOTBETCTBY-
et 1080 mnH Ky6omeTpos. IMpn 3TOM CpesHAfA 0TNYCKHAs
LieHa LLebHA B Kapbepax cocTasnsna 5,53 gonnapa 3a 10H-
Hy. Bcero B GLLIA akcnnyatupyetcs npumepHo 10000 ka-

pbepoB. O6Lee KONMYECTBO PABGOTHMKOB B Kapbepax W Ha
ApO6UITbHO-COPTUPOBANbHbIX 3aBOAAX OPUEHTUPOBOYHO
coctasnset 79200 yenosek. [MpumepHo 85 % Lwe6HA ne-
PEeBO3NTCS aBTOMOGUIbHBIM TpaHcnopToM. [pu nepesos-
Ke Ha paccTosiHue 40 km LeHa webHs yagansaetcs. OCHOB-
HOI 06bEM NepeBo3uTCs B Npegenax 60 K.

Takxe B [3] npuBefeHa nHdopmaLus o Npou3BoOLCTBE
WebHs B @uHnaHamn. Tam o6LLiee KONMYeCTBO 3aHATbIX
B ropHofo6biatoLLein otpacnu B 2000 r. coctasuno 9577
4enoBek. KonuyecTso Kapbepos Ans Npou3BOACTBA HEpYa-
HbIX MaTepuanos COCTaBNAno 0kono 3500, n3 KOTopbIX Npu-
MepHO Ha 3150 NpoM3BOAATCSA NECYaHO-rPaBUiiHbIE MaTe-
puansl. OctanbHble 350 Npom3BoAAT WebeHb. EXxxerogHo
B ®uHNAHAMN npon3BoamuTea npumepHo 80 MiH T Apo6ne-
HbIX KAMHEH, U3 KOTOPbIX 56 MITH T — Le6eHb 1 24 MITH T —
NecoK 1 rpasuii.

B T0 e Bpems B Poccum paspabartbiBanoch 60see
500 mecTopoXaeHMIA, B KOTOPbIX J06bIBANIOCH NPUMEPHO
100 M/IH KY6OMETPOB CTPOUTESIbHbIX KAMHEN.

HecnoxHble MaTemMaTuyeckue pacyeThl No3BOIUNIU Onpe-
LennTb rofioBble 06beMbI NPOU3BOACTBA HA KAXKIOM0 XMUTENs
ctpaHbl: B CLUA — 5,0 T/4en., B QuHnsHaum — 14,6 T/4en.,
B Poccum — 1,0 1/4en.

CpaBHUM 0COO6EHHOCTN ONpefieneHns KavecTsa Lie6Hs
B OuHnsaHAMmM n B Poccuu.

B ®uHNsHAMM ONpefensioT CBONCTBA LLE6HS B COOTBET-
ctBum ¢ TIE 231 [4] no cneaytoWmUmM napameTpam:

©® Be/IM4MHA U3HOCA MaTepuana B MenbHuLe lesans;

® yucno no Jloc-AHmxenecy;

® (hopma 3epeH (newagHocTb, UrnoBaToCTb).

B Poccuu no FOCT 8269.0-97 ans wiebHs onpenensitot
TONbKO aHanor 4ucna Jloc-AHgxeneca.

Pesynbrarbl UCMbITAHWIA N0 ONPeJeneHnto CBOMCTB LLe6-
HA, NpOBeAeHHble B IHCTUTYTE reonorum Kapenbckoro Ha-
YYHOrO LeHTpa POCCUINCKOI akafemMun Hayk, npefcrasnie-
Hbl B Tabn. 11 2.

Mo hUHCKMM METOAMKAM N3Yy4anuchb:

® VHAeKc ToYedHo Harpy3ku PANK 2206;

® ycnbiTaHne B Waposoit menbHuue PANK 2207;

® ucnbiTaHue B JToc-AHmxenecckoii matuune TIE 231;

® onpefeneHue dopmbl 3eped PANK 2203.

B COOTBETCTBMU C POCCUIACKUMU CTAHAAPTaMU Bbinn
OnpefesneHbl:

® ycnblTaHMs B NOJSI04HOM GapabaHe;

® onpefeneHne Popmbl 3epeH.

ConocTtaBneHune pe3ynsTaToB mamepenmii no TIE 231
1 no FOCT 8269.0-97 nokasanu, yto no FOCT nonyyatoT-
€A NOBbILLIEHHbIE NokasaTenu kayectsa B 1,12—1,30 pasa.

Mpon3BoACTBO LE6HS CBA3AHO C BbINONHEHMEM 6ypo-
B3PbIBHbIX paboT. BaxHbIMK napameTpamu Npon3BoACTBA
6YPOB3PbIBHbIX PA6OT ABNAOTCA rNy6UHA U CETKA CKBa-
XUH, ONaMeTp CKBXXMH 1 Macca 3aKnaabiBaeMoro 3aps-
Ja. B 1abn. 3 npuseaeHbl nokasarenu 6ypoB3pbIBHbIX pa-
60T 4151 HEKOTOPbIX OTEYECTBEHHBIX U 3aPY6eXHbIX KOMNa-
HWA. OCOBEHHO BbICOKYHO 3(DHEKTUBHOCTb MOKA3bIBAET HOP-



BeXCkas komnaHus Bremanger Quarry, npogeMoHCTpUpo-
BaBLUAfA, KaK Npu B3PbIBE 3apsfa MacCcom 68 T B3pbIBYATHIX
BeLwecTs (BB), 3an0XXeHHbIX B TOPHOI NOPOAE, NONY4eHOo
6onee 360 TbIC. T APOOIIEHOr0 KAMHS BbICLUEro Ka4yecTsa.

B ta6n. 4 npuseneHbl HOPMbI pacxofa BB npu B3pbI-
BaHWU rOPHbIX NMOPOZ C Liefblo 406bI4M APO6GIIEHOr0 KaM-

Opranu3auus npou3BoacTBa (TpaHcnopT)

HSA. AHann3 nokasaresieii aToi Tabnnubl CBUAETENIbCTBYET
0 TOM, YTO OTEYECTBEHHbIE NPOU3BOAUTENN LLEOHS Tpa-
TAT HA NPOWU3BOACTBO eAVNHNLLI TOPHON NOPO/bl Ha Mo-
pAaokK 6onblie BB no cpaBHeHUIO C NyHwWwnMmM 3apy6ex-
HbIMI aHanoramu. 3T0 HE MOXKET HE CKa3aTbCs Ha Kaue-
CTBE LLEOHS.

Tabnuua 1

Pe3ynbTratbl UsMepeHua hopmbl 3epeH

Pe3ynbTatbl UCNbITaHWI, %

MecTtopoxpenue
PANK 2203 (7-20) MM rocT 8269.0-97 (10-20) Mm
Lokwa 14,69 18,42
HiopuHcaapm 18,42 23,72
[onopan-ropa 16,39 20,10
Megaropa (Cepbliit kapbep) 8,74 11,51
JTronnuko 15,02 19,50

Tabnuua 2

ConocraBneHue pesynbratoB usmepeHus B Jloc-AHpxenecckoit mawmne (TIE 231)
1 nosoyHom 6apabaxe (FOCT 8269.0-97)

MecTopoxpaeHue

PesynbTatbl ucnbiTaHWi, %

rocT 8269.0-97

TIE 231 (10-20) mm

Lokwa 17,98 23,28
HiopuHcaapu 22,43 26,36
[onopan-ropa 13,89 15,52
Megaropa (Cepbliit kapbep) 27,01 31,49
JTionnuko 22,25 24,71

Tabnumua 3

Mokasatenu 6ypoB3pbiBHbIX paboT

Konuyectso BB

Konuyectso BB,

ﬂuamerp Cerxa I'nyﬁuna 3aknagbiBaeMbiX Ha nojny4eHne TOHHbI
HanmeHoBaHue 06beKTa CKBAXMWHbI, CKBAXWH, CKBAXMWH, =
B OfIHY CKBaXMHY, ropHoii nopoapl,
MM M M 3
Kr/CKB. Kr/m

Mpumep pacyeta KM BY3 PO 320 9x10 12,0 1540 1,44
CadpbsiHCKNIt Kapbep YTMK 170 5x5 7,5 350 HEeT AaHHbIX
B Benuko6putaHuu 75 3x3 HET JaHHbIX HEeT JaHHbIX HET [aHHbIX
B Hopserun 25 HET JaHHbIX 20,0 150 0,19
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Tanuua 4

Hopmbl pacxofa B3pbIBYaTbIX BELLECTB

PeKoMeHfyeMblit yAENbHbIi pacxop B3pbIBYaThIX BEIECTB (KT/M°) MpH B3pbIBaHHN

Kateropus B3pbiBaemocTy

Ha pbiXNeHue Ha Bbi6poc u copoc

o6cnesoBaHNe COCTOSAHNA 6annacTHON NPU3MbI HA
neperoHax 1 cTaHuusax GBepanoBCKOii XXene3Hoii ao-
pory. [leTanbHO NpoaHan13upoBaB Pe3ynbTaThl UH-

20

23,61 23,66.1-25,52
0 b= N\

JlerkosspbiBaemble 0,4-0,6 1,3-1,8
CpenHeB3pbiBaeMble 0,6-0,8 1,5-2,0
TpyaHOB3pbIBaEMbIe 0,8-1,1 1,8-2,5
100
g % [pOEKTHO-M3bICKATENbCKUM MHCTUTYTOM TPaHC-
g 80 38,26 | 38,50 NOPTHbIX 11 MPOMBbILLEHHBIX COOPYXXEHWIA YpanbCcKo-
< )
S 70 r0 roCyAAapCTBEHHOMO YHUBEPCUTETA NyTeli CO06LLe-
g Z 60 Hus (MAN «TpancnpomnpoekT» Ypl'YMC) npu pas-
<
é s % S50 | 4099 paboTKe NPOEKTOB MOAEPHNU3ALNM 1 KanuTambHbIX
8 40 N PEMOHTOB >KENE3HOJ0POXHbIX NYTEN BbINOMHSNOCH
g2
=3
S
N

0 10 20 30 40 50
ny6uHa B3sTMs Npob, cm

Puc. 1. Pacnpedenerue yacmuy 6aa1acmHoli npusmsl

Nno pakyuam Ha pasnuyHbIX 2/7y6UHax:
—>10mMm

B — <2 mm; ] —2-10 mm;

27 % 36 %

37 % _/

Puc. 2. Umozosble noxazamenu pacnpedeneHus yacmuy

6annacmuoli npu3mbl no pakyuam:
B —<2mm; [0 —2-10Mm;  —>10 MM

YEHEPHO-re0n0rn4ecKmx N3blcKaHum Ha 38 06beK-
Tax [4], yaanocs NoCTpOUThL Auarpammy pacrpese-
NeHNA YacTuL 6aniacTHO| Npu3Mbl No pakuuam
(puc. 1 1 2). B cootsercTuu ¢ [1], ans xenesHbix
L0pOr 06LLEero nonb30BaHUs AOIKEH MCNONb30BaTb-
ca LWwebeHb ppakuun 25-60 Mm. MoHATHO, 4TO ne-
pej KanutanbHbIM PEMOHTOM Le6eHb MOXET ObiTh
CUJTbHO M3HOLIEH. Ha paccmaTtpueaemblx 06beKTax
Lie6eHb Bbln M3HOLLEH NONHOCTLIO, a A0ONS YacTuy,
meHee 10 mm cocTasnsana 73 %. Takue nokasare-
N COOTBETCTBYIOT MMMNOTE3€ 0 TOM, YTO CYLLECTBY-
toLLaA TeXHONOrus fo6bi4u LLe6HsA He3EKTUBHA.

OTKOpPPEKTUPOBATH TEXHONOMMIO NPOM3BOACTBA
LLle6HS B 4aCTW BbINOJIHEHUS 6YPOB3PbIBHbIX paboT
HECNOXHO, TaK Kak COBPeMeHHas 6yposas TexHu-
Ka no3sonset 6ypuTb 60MbLUE CKBAXWH, HO MEHb-
Lwero auametpa. Takum 06pa3om, yMeHbLUUTCS NO-
TPe6HOCTb BO B3PbIBYATbIX BelecTBax. MeHbLuas
TPELLUMHOBATOCTb KAMEHHOO Cbipbsi MO3BOMUT NO-
BbICUTb K4€CTBO LUe6Hs. UT
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HefaBHWe nccnefoBaHns CoCTosHNA 6annacra, aKkcny-
aTupyemoro B NyTu, NOKa3blBaKOT HECOOTBETCTBUE XapaKTe-
PUCTMK LLIEOHS HOPMATMBHLIM Tpe6oBaHMAM. CornacHo [1],
npefenbHoe 3arpa3HeHune LWebHs, Npu JOCTUXXEHUM KOTO-
pOro Heo6X04MMO BbIMONHATL OYUCTKY (CPESHNIA PEMOHT),
coctasnset 30 %. OgHako no pesynsraTam aHanm3a AaHHbIX
reonorM4ecknX U3bICKaHWI Ha yqacTkax myTu CBepanoBCKoil
)KEJ1e3HOIA 0pOri, HaX0dALMXCA B NPeABEpUN KanuTasb-
HOr0 PEMOHTa, A0NA YacTuy ppakumm meHee 10 MM foxoanTt
00 70 % [2]. 370 roBOPUT O MONTHOM U3HOLLEHHOCTM 6anna-
CcTa. dkcnyatauns 6annacTHoOi NpU3mbl ¢ OTCTYNEHNEM OT
HOPMaTKBHbIX TPE6OBAHNIA MOXET NPUBECTN K CEPbE3HbIM
NOCNEACTBMAM — CHUXKEHWIO HECYLLIEI CMIOCOBHOCTM W, KaK
pe3ynerart, noTepe YyCTOMYMBOCTM NYTH. B TPYAHBIX YCNOBU-
X 3KCMyaralmm, Korga CnoXHo peann3oBarb HOPMaTUB-
Hble TPe6OoBaHWs, 3Ta CUTYyauus elle 60nbLUe yeyryénaer-
cs. B cBA3M C BbllIECKa3aHHbIM HE06Xx0aMMa npopaboTka
BONPOCA 00 OLiEHKe CTEeNeHW BIUAHUSA NapameTpoB 6anna-
CTa Ha NOBEJIEHMNE PEeNbCOLLINANbHON PELLETKN N0 Harpys-
KO NnoJ BO3AenNCTBMEM BPeAHbIX (DaKTOpOB.

Ha kadpenpe «[lyTb 1 Kee3HO40POXKHOE CTPOUTENb-
cTtB0» YpI'VIIC pa3pabaTbiBaeTcs hm3nKo-maTeMaTmye-
cKas MoJesNib noBefeHus 6annacTHoro cnos nog Harpys-
Kamu, y4uTblBaoLLAsA yCNoBUSA aKcnayataumn. [nsa usyye-
HUS XapakTepa BO3HUKHOBEHWS MOMNEPeYHbIX CUJl, BO3HM-
KaloLmx B 6anacTHOM Croe, U3roToBJIeHa HaTypHasa Mo-
[enb — 3KCMepuMeHTanbHbIA cTeHs (puc. 1).

HarypHas Mofienb npeAcTasnset co601 AepeBaHHbIR KO-
po6 ¢ pasmepamu 40x25x25 cm. Kopob pasmeneH Ha ABa
0TCeKa NOBOPOTHOW CTEHKOIA. B nepBblil 0TCEK 3arpy»<aeT-
s 6annacTHblii Matepumarn. Bo BTOpoi 0TCeK yCTaHaB/MBa-
t0TCA NPOTUBOBECHI — rPY3bl C U3BECTHON MAcCoi. Ecnu
Macca rpysa 0kasblBaeTC MeHbLUe, YeM AaBJieHIe, KOTO-
poe 0Ka3blBaeT 6annacTHbI MaTepuan Ha BepTUKaNbHYIO
CTEHKY, TO NOCNeHAA OTKIIOHAETCA HA HEKOTOPYIO BEeNu-
YnHy. KOHCTPYKLMA MOAeSIM NO3BONSET rpy3y ABUraThCs
TONbKO B rOPU30HTANbHOM HanpasneHun. Cnegosarenb-
HO, BEJINYMHA OTKNOHEHWUS NOBOPOTHOI CTEHKM ByaeT 06y-

Puc. 1. 3kcnepumeHmanbsHslli cmeHO

CNaBnMBaTh NMOMepeYHyI Cuiy, KOTopasa BOSHUKAET B 6a-
nacre. Ecnv co6CTBEHHOI Macchl 6annacra HeoCTaTOuHO,
4TO6bI NPE0J0NEeT CONPOTMBIIEHNE NPOTUBOBECA, TO 6an-
NaCTHbIA MaTepuan JONOJIHUTENbHO Harpyxaercs. B kave-
CTBE BHELLHE Harpy3Ku BbICTYNAKT rPy3bl C U3BECTHLIM
BECOM, YCTaHABI/IMBAEMbIE HA [IEPEBAHHOE OCHOBAHUE, KO-
TOPOE, B CBOK 04epefib, YKIablBaeTCs HEeNnoCpeSCTBEHHO
Ha 6annacTHbIN CNOM.

Bcero Ha akcnepuMeHTanbHOM CTeH[e nposefeHo 202
HaTYPHbIX 3KcnepumeHTa. Viccneposancs webeHs thpak-
UM 2-5 Mm 1 5-10 MM B [IBYX 3KCMIyaTaLUOHHbIX YCNO-
BUSAX. B nepBoil cepumn ncnbiTaHuii paccmartpusancs ab-
COJIOTHO CYXOii 6annacTHbIN MaTtepuan, BO BTOPOIA ce-
pUM — yBNAXHEHHbIN. [1ng MOLeNnpoBaHus nonepeyHon
CUMbI CNOMb30BaNNCh NPOTUBOBECHI Maccoit 0,5-3,0 Kr.
Kpome Toro, Ha webeHb 0Ka3blBanacb Harpyska C Larom
B 2—4 Kr ¢ MaKkcumarbHoii Benu4nHoii 60 kr. Mo pesynb-
TaTam 3KCNepuUMeHTaNbHbIX UCCNEA0BaAHUI BbISBNEHbI 3a-
BUCUMOCTU BIIMAAHUIA (DPAKLMM 1 BIIAXHOCTU HA NOBee-
Hue 6annacTHOro marepuana noj Harpy3koii. YcraHosne-
HO, 4TO B YBNaXEHHOM LLEe6HE BO3ZHMKAOT NOMepeyHble
CWJTbl, KOTOPbIE NOYTU B [1Ba pa3a Bbillle N0 BENMHUHE N0
CPaBHEHWIO C CyxuM. bannact KpynHon dopakumm noka-
3a/ ce6s 60s1ee yCTO4MBbIM, B LLIeGHE MeHbLUEN (Ppak-
uum gedpopmauni pa3suBanuch CTpemMuTenbHei. Pesyrb-
TaTbl 1A60PATOPHbIX 3KCNEPUMEHTOB W HaTypHaa MOJenb
6bInn NPeACTaBNeHb! U NOMOXNUTENIbHO OLEHEHbI HA Hay-
HoM cemuHape acnupanTtos YpI'YIC Ne 70 ¢ y4actuem cu-
nnanos yHueepcuTera (ceHTa6pb 2018 r.) 1 Ha permoHasb-
HOM Hay4HO-TEXHNYECKOI KOHMDepeHUun «TpaHcnopt Ypa-
na—2018» (Hos6pb 2018 1.).

CneaytoLmm LWarom K N3y4eHuto BAMsHUS 6annacTHbIX
XapakTepuCTUK Ha NoBeJeHWe 6annacTHOro cnos noj Ha-
PY3KOM CTa0 MaTeMaTn4eckoe MoLenupoBaHue n co3aa-
HIe PACYETHON CXeMbl. B Ka4ecTBe UHCTPYMEHTa MOLEnupo-
BaHWs BbIGPAH NporpaMmmMHbIi komnnekce Algoryx Simulation
AB, npeaHa3Ha4YeHHbIN ANS UHTEPAKTMBHOIO MOAEINPOBa-
HUSA MNIOCKMX MeXaHU4ecknx cuctem [3].
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Puc. 3. Bboibop opmbi 3epHa 6annacmuyo20 mamepuana

‘.rl'f??l.ﬁ.\’m SERNRENE

(KpGCHbIM ysemom Bbl0esIeHbl nopel, 06pa3080HHbIe 3amoweHuem HﬂmUyZOIIbHUKGMU)

ABTOPOM NPEAN0XeHOo CrefytoLLee BU3yanbHOoe npes-
CTaB/IeHWe MaTemartuyeckoil Mmogenu 6annacta (puc. 2).
lMpeacTaBneHne HaMOMUHAET HATYPHYIO MOJeNb, ONMCaH-
HYIO BblLLE 1 UCMOMb30BAHHYIO NPU Pa3paboTke IKCnepu-
MeHTanbHoro crexa. Mogenb coctout U3 Ten, 06pasyio-
LMx aBa oTceka. [epsblil 0TCEK (J1€BbIA) 06pa30BaH Je-
BOl 60KOBOI HEMOLBUXHOW CTEHKOW, XKECTKUM OCHOBaHU-
€M 1 NpaBoi 6OKOBOM NOLBUXHOI CTEHKOM, 3aKPENIIEHHO
Ha wapHupe. OTCek 3anonHeH 6annacTHLIM MaTepuanom.
Bo BTOpOI 0TCEK Ha XECTKOe 0CHOBAHWe YCTaHOBNEH rpy3
(MpOTMBOBEC) U3BECTHOI MACChI.

[eomeTpuyeckme pasmepsbl Ten, 32 UCKNOYEHUEM rpy-
30B, COOTBETCTBYIOT HAaTYpHON MoJenu. Tenam 3agaHbl crie-
LYIOLLME XapaKTepUCTUKN:

©® (0CHOBaHWe, 60KOBbIE CTEHKW: MaTepuan — Lepeso,

noTHOCT — 0,6 Kr/M®, KoachdmLmeHT Tperms — 0,5;
® (annact: matepuan — KameHb, NNOTHOCTb —
2,4 kr/m®, koadhuumenT Tperns — 0,9;

® rpy3: KoahmumeHT TpeHns — 0,5, NNOTHOCTL —

nepeMeHHasi BenmymHa.

Ne 1 / MapTt / 2019

B mogenupoBaHum UCnosib30BaNUCh rpy3bl Maccon
0,5 kr, 1,0 r, 2,0 kr, 3,0 Kr 1 ux KomMnoauuuu. Ans suay-
aJIbHOM rapMOHUK reOMeTPUYECKMii paamep rpy3oB 6bin
3a/jaH NOCTOAHHBIM 1 paBHbIM 10 CM?, @ NOTHOCTb N3Me-
Hanacb B Ananasone 0,5 40 3,0 kr/M®, 4T06bI [O6UTHCS He-
06X04MMOro Beca.

Wccneposanuch chpakuum 6annacra 5-10 mm n 10—
20 mM. B Ka4yecTBe (hopMbl 6annacTHbIX 3epeH ObIN0 peLue-
HO MCMOJMb30BaTb NPABUMbHBIA NATUYTOABHUK, 4TOObI NPN
MOZenmpoBaHun fo6uTHCA HEOAHOPOAHOCTY 6ANNACTHOMO
cnos. Heocnopum TOT (hakT, 4To B LLEBHE N060I dhpakLmum
NPUCYTCTBYIOT NOpbI. icnonb3oBaHne NATUYronbHUKA B Ka-
4ecTBe (POpMbl 6aNNACTHOr0 3epHa NO3BONUT HE JONYCTUTb
Y4aCTKOB C HEPaBHOMEPHOM NIOTHOCTbI0. 3TO 06YCNOBNe-
HO TeM, 4TO yron B Takon dourype paseH 108° u Tem ca-
MbIM HEBO3MOXHO A06BUTLCA 3aMOLLEHMS NIOCKOCTM 63
3a30posB [4]. [pn UCnoNb30BaHUM TPEYTONbHUKA, YeTbIPex-
YrONbHMKA U WECTUYrONbHUKA 3aMOLLEHME BbIMOMHAET-
C4, U TOraa B 6aniacTHOM Crioe 06pa3yetcs MecTo € NoBblI-
LLIEHHOII NNOTHOCTbIO (puc. 3).
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Pasmep 6annactHOro 3epHa Bbl-
6paH Ans uccnegyembix pakLmin Tak,
4TOGbI Pa3mep NATUYroNbHUKA B Hau-
60nbLUEM U3MEPEHUN He MpeBbillan
BEPXHIOK0 rpaHuLy BblIGpaHHON thpak-
uuu (puc. 4). CornacHo [4], npu cTpo-
UTENbCTBE XeNe3HbIX Jopor Tpebyet-
€A UCNONb30BaTh LWebeHb Ppakuum
25-60 mm (puc. 4 — KpanHui npa-

BbI NPAMOYroNibHUK). [na moaenu-
pOBaHWA BbI6PaHbI pakLn ¢ MeHb-
WwumM pasmepom 3epeH — 5-10 mm
n 10-20 MM, TakK Kak pa3mepbl Ha-
TYPHO MOZENN 3HAYUTENBHO MEHb-
e 6annactHON NpU3Mbl HaTypans-
HOM BEJINYUHbI.

OTcek ans 6annacta XxaoTUYHbIM
06pa3om 3anonHanca 6annacTHbIM Ma-

Puc. 4. Bbibop pazmepa ppaxyuu 6annacma: pazmep knemxu 1x1 cm

Puc. 5. 3anonHeHue omceKka 6a11GCMHbIM MAMEPUAIOM:
a — ¢pakyus 5-10 mm; 6 — pakyus 10-20 mm

Tepuanom (puc. 5). Paamep otceka ans
6annacra coctasnan 20x25 cu. Mpm
hpakuun 6annacta 5-10 mm oTcek
3anosHuncsa 6annacTHLIMKU 3epHaMm
B KONM4eCTBe 734 WTyK, npu dopakLum
10-20 mm — 167 WwTyK. Bec oaHoM Ya-
ctuubl coctasnsn 0,005 kr n 0,058 kr
QNS MeHbLUEI 1 60/bLLen (pakLun co-
OTBETCTBEHHO. Takum 06pa3om, 06b-
eMHbI BeC 6annacTHoro cros cocra-
sun 11,01 kr npu dopakumm 5-10 mm
1 9,70 kr npu dopakumm 10-20 Mm. 3Tn
BENINYMHBI BNIN3KN K HATYPHOI MOZENN.

[TpoBefeHo 70 KOMNbIOTEPHBIX MO-
JenupoBaHunii ¢ nepeMeHHON Maccom
npotusoBseca ¢ warom 0,5 kr B gua-
nasoHe ot 0,0 kr (6e3 npoT1BOBECA)
00 3,0 kr. Bpems mogenvpoBaHus co-
crasnsno 30 cekyH ans LiebHs dpak-
umm 5-10 mm 1 60 cekyHa ons dpak-
umn 10-20 mm. bbino yctaHoBneHo,
4TO 32 UCHUCNEHHOE BPEMS OTKJI0HE-
HUE NMOBOPOTHOW CTEHKW NPEeBbILAno
40° 1 6annact npu 3TOM 3Ha4MTeSb-
HO ocbinancs (puc. 6). LWar mogenu-
poBaHusa coctasnsn 200 I, 4To pas-
Ho 0,005 c. Takas yacTtoTa Heo6x04u-
Ma s JOCTKEHIUS BbICOKOW TOYHOCTY
pesynsTaToB MOAENUpoBaHus. Ha Kax-
[IOM LLIare MOZIeNMpOoBaHNs U3Mepsnach
roOpu3oHTaNbHas 1 BepTUKaNbHASA KO-
OpAnHAaTa OTKIIOHEHUs BEPTUKAIIbHOM
CTEHKN OT Ha4anbHOro MoNOXeHns.
[lanee paccumTblBancs yron nosopo-
Ta CTEHKM ¢ B rpagycax no popmyne
CKanapHOro Npon3BeLeHNs BEKTOPOB:

XXty y | 180

¢ =| arccos ,
JoE )0 +y?) ) ®

rae Xo, Yo — Ha4anbHble KOOPAUHATI
NOBOPOTHOW CTEHKN; X, Y — KOOPAMHA-
Tbl NOBOPOTHOM CTEHKMN B NMPOU3BOJIb-
Hblil MOMEHT BPEMEH 3KCMepUMeHTa.

[To pesynstatam MOAENMpOBaHUs
NOCTPOEHbI 3aBUCUMOCTU BENUYUHBI
OTKNOHEHWS1 NOBOPOTHON CTEHKU OT
HA4anbHOr0 NOSIOXKEHUS KO BPEMEHU
MOLenupoBaHua ana gpakuuin 6an-
nacra 2-5 n 5-10 MM npu pasnuyHbIx
npoTuBoBECax (puc. 7).

AHann3 nony4eHHbIX 3aBUCKUMO-
CTeil BENIMYMHbI NMOBOPOTA CTEHKM OT
(hpakumn 6annacra nokasarn, 4to Lie-



6eHb MeHbLLEN (hpakLmMM MeHee yCToi-
YMB M0 CPaBHEHMIO C 60Nee KPYMHbIM
6annactom. Takum o6pasom, nepsble
pe3ynbTaThbl KOMMNbIOTEPHOr0 MOAENN-
pOBaHWS He NPOTUBOpPEYaT AaHHbIM,
MOMYYEHHbIM MPU HATYPHbIX 3KCNepw-
MEHTax, rae npocnexusanacs nojo6-
Has TeHAeHUMs noBeaeHms 6annacra.

MpeumyLecTea KOMMNbOTEPHOTO
MOZEnuUpPOoBaHNA N0 CPABHEHNIO C Ha-
TYPHbIMM UCMbITAHUAMMU BbIPAXKAIOTCS
B HW3KOW TPYAOEMKOCTU SKCMEpUMeEHTa.
B cBAA3W C 3TUM NOABNSAETCH BO3MOX-
HOCTb NPOBECTU 6OJbLLE CEPUIA IKC-
NepUMEHTOB, C 6051ee LWUMPOKUM An-
ana3oHOM BapuaHTOB COCTABNAOLLNX
mMoZenu (pasHbix ppakuuit 6annacra,
UX CMeLLeHniA). Tem He MeHee crefy-
€T Y4UTbIBATbL TO, YTO KOMMbIOTEPHAS
MOJeNlb HE MOXKET Y4eCTb BCEX peasib-
HbIX (DaKTOPOB U YCNOBWIA, LeCTBYIO-
LLMX Ha BANNACT, XOTS U 10/MKHA ObITh
J0CTaTO4HO AOCTOBEPHOIA.

ABTOp npogonmxaer paboTty Hag
nccnefoBaHMeM noBefeHns 6annact-
HOro martepuana nog Harpyskamu. 1o
pe3ynsratam nepBbIX CEPUI HATYPHbIX
1 MaTeMaTM4ecKux MOLeNnupoBaHum
1 UX Ha4anbHbIX NPUBNIKEHMIA 3ana-
HUPOBAH PAA AanbHERLWmnX aKcnepu-
MeHTOB. [lanbHeiilune nccneaoBaHus
6yayT 3aTparmearb BIMSHWNE BNAXHO-

CTW 1 3arpASHEHHOCTN Ha NOBEACHVE  pyc. 6. Modenuposarue 6annacma:

LLebHs nog Harpy3K0|7|. ur a — Hayano 3KkcnepumeHma, 6 — 3agepuieHue 3KkcnepumMeHma
Llle6enb chpakuum 2-5 MM Llie6enb thpakumu 5-10 mm
45 ® 3,0«r 45 ® 3,0«kr
40 ® 25kr 40 ® 25kr
® 2,0kr ® 2,0«kr
[ J 1,5 Kr 35 ° 1,5 Kr
::;E © 1,0kr %30 © 1,0kr
s npoTueosec 0,5 kX s npoTueosec 0,5 Kr
'; 6e3 npoTMBOBECA '; 25 6e3 NpoTMBOBECA
g £
5 g
5 )
(=% (=%
o o
3 3
=

0 5 10 15 0 10 20 30
Bpems aKcriepuMeHTa, ¢ Bpems aKcnepuMeHTa, ¢

Puc. 7. 3asucumocmu 8aUSHUS BeUYUHbI OMKIOHEHUS BePMUKAILHOU CMEHKU 0Mm HAYAIbHO20 NOMOKeHUS
om pakyuu 6annacm+o20 Mamepuana
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Onpenenenne BMECTUMOCTH KOHTEHHEPHOTO
TEePMHUHAJIA, 00CIY2KMBA€MOr0 PUYCTAKEPOM

Defining the capacity of the container terminal

served by a reach staker

AHHOTauuA

Ll,eJ'Ib ncenegoBaHnA 3aKa04YaeTca B COBEPLWIEHCTBOBA-
HUW MOUCKa paLuMOHaNbHbIX 3HaYeHum napameTpoB KOH-
TeﬁHepHOFO TEPMUHana. npe,an)KEHbl MaTematn4yeckue
Mmopenu B3aMmMmoCBA3N OCHOBHbIX 3HaYeHum napameTpos
y4acCTKa XpaHeHus KOHTeVIHepHOFO TEPMWUHaANa, 060-
pyaoBaHHOro puyctakepom komnanuu Kalmar. Mpuse-
neHbl 3aBUCUMOCTU BMECTUMOCTU NNOLWAAKN OT ONUHDI
y4acTKa XpaHeHus. Takxe B nccnenoBaHMn NpuBoaAaTCA
pe3ynbTaThl pacyeTta nepepabartbiBalolieit cnocobHOCTH
KOHTeVIHepHOFO TepMUHana B ropg.

KnioueBble cnoBa: )K8ﬂe3HO,D,OpO)KHbIl‘/II TPaHCNOPT,

KOHTel‘/IIHeprIVI TEPMUHaAnN, KOHTeVIHepHaﬂ naowapnkKa,
KOHTel‘/IIHep, PpN4CTaKep, BMECTUMOCTb.

D0I:10.20291/2311-164X-2019-1-35-39

Abstract

The research objective consists in improvement of
the search tools for rational values of the container
terminal parameters. Mathematical models of
interrelation of the base values of the storage

site parameters are suggested for a container
terminal equipped with a Kalmar reach staker. The
dependencies between the platform capacity and
the storage site length are presented. The results of
calculation of the per year estimated capacity of the
container terminal are also mentioned.

Keywords: railway transport, container terminal,
container terminal, container platform, reach staker
capacity.
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BeepgeHue

C pa3suTiem mManoro 1 cpegHero 6musHeca Ha Teppu-
TOpuM Y36eKncTaHa akTUBHO pa3BMBaeTCs 0Tpacsb fer-
KOW NMPOMBbILLMEHHOCTK, B CBA3U C 4€M BO3HUKAET NOTPe6-
HOCTb TPAHCMOPTUPOBKYN PY30B B KOHTENHepax [4-7]. Ha
CEerofHsALWHNA aeHb 06paboTKa KOHTENHEPOB C NOMOLLbIO
pudcTakepa (LiTabesnep C BbIABUXHBIM FPYy303axXBaToOM)
ABNSAETCA OQHUM M3 Hambosee rmbKUX cnocoboB nepe-
rpysku KoHTerHepoB [1-3, 7, 9-10]. MaHeBpeHHOCTb, KO-
TOPYIO NPEefOCTaBNALT CTPENa BbIABMXHOIO rpy303axsa-
Ta 1 cnpeinpepa, No3BoSIAET UCNOSb30BaTh puycTakep ad-
(heKTMBHO, 1 3a CYET 3TOr0 NPON3BOAMTENBHOCTb JAHHOW
NOrpy304HO-pPasrpy304HOI MaLIMHbI OTHOCUTESNIbHO BbiLUe,
YyeM Yy pYrux TUNoB MaLLKH, NPUMEHSEMbIX Ha KOHTEAHep-
HbIX TepMuHanax (puc. 1).

BblaBMXHAA CTPesa puycTakepa B 3aBMCUMOCTM OT Ani-
Hbl 1 BbICOTbI UIMEET BO3MOXXHOCTb Neperpy»arb KOHTei-
Hepbl Maccoi 6pyTTo 0T 11 o 42 1. Ha puc. 2 npusogaT-
S XapakTepMCTUKN puycTakepa komnaHuu Kalmar moge-
nu DRF420-60S 5L.

Heo6x0AMMO OTMETUTb BO3SMOXHOCTb PaboTbl puycTa-
Kepa Ha >KeNie3HOA0POXHOM NOrpy304HO-pPasrpy304HOM
y4acTke (puc. 3). Cpefm BCeX TUNOB NOTPY304HO-Pa3rpy-
30Y4HbIX MALLWH UMEHHO pu4CTakep UMeeT BONbLUYI M0-
NyNAPHOCTb B 30HAX MOrPY3KK 1 Pa3rpy3kn KOHTEMHEPHO-
ro TepMuHana.

OpHaKo He06X0AMMO OTMETUTb HEAOCTATKN UCMOSb30-
BaHUS pUYCTaKepa Ha y4yacTkax OCHOBHOIO XpaHeHus. B nep-
BYI0 04epefib 3T0 HE0OX0AUMOCTb LUMPOKNUX NPOE3A0B AN
MaHeBpa MaLUWHbI, 60/1bLLION Pacxof TOMNBA, a TAKXKe Bbl-
COKas CTOUMOCTb ac(ansTOBOro NOKPLITUS (B 3aBUCUMO-
CTW OT MOJENN PUYCTaKePA).

(20 t) 11200 M
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11200 mMm
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Puc. 1. OcHosHbie napamempsl puycmakepa komnaruu Kalmar modenu DRF420-60S 5L
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Puc. 2. [py3onodvemHocms pudcmakepa komnaHuu Kalmar modenu DRF420-60S 5L



Kak rOBOPMNOCH BblLlE, MMaBHbIM
HeJOCTATKOM ,an|—|0|7| MalLUWHbI BN~
eTCs ee BMECTUMOCTb. B ¢BS3K € 3TuM
B laHHOW paboTe nocrtasfieHa 60nee
orpaHun4eHHada 3aja4va noncka ysenu-
YeHUsa BMeCTUMOCTU KOHTeI7IHep03 Ha
Y4aCTKE OCHOBHOIO XPaHEHMS.

OnpepenexHne BMECTUMOCTH
KOHTEHHEPHOro TepMuHana

BMeCTUMOCTb 30HbI y4acTKa OCHOB-
HOr0 XpaHEHUs KOHTEAHEPHOro TepMiA-
Hana MOXHO ONpeaenuTb N0 MeTOAy
npodeccopa 0.b. Manukosa.

R=x-y-z (1)

[1e X — Y1CIO0 KOHTEIHePOoB, pasmelLia-
eMbIX MO LUNPUHE; Y — YUCIIO KOHTEN-
HEepOoB, pasMeLLaembIX N0 ANuHe; Z —
41CII0 APYCOB KOHTENHEPOB MO BbICOTE.

Hu1cno KoHTeliHepoB, pa3mellae-
MbIX 110 LUMPUHE B 30HE y4acTKa OCHOB-
HOr0 XpaHeHus, 060pyL0BAHHO pUY-
CTaKepoMm, onpeaenserca no opmyne:

L [B=ny-C ,
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re B — LumpuHa 30HbI y4acTKa OCHOB-
HOTO XpaHeHus, M; N — KONM4eCcTBO
NPOAOSbHbIX NPOE3A0B MEXAY LTabe-
NAMU KOHTEHepoB (cM. chopmyny 3);
By, — WWMpWHa Npoesfa ins puycTake-
pa, M (cM. puc. 1); (byour + ) — LLMPN-
Ha 0AHOr0 KOHTENHepa ¢ y4eTOM 3a30-
pa Mexay KoHTeiiHepami, M; C — Lun-
pyUHa NPOJOALHOr0 Npoesaa, M (y4m-
TbIBABTCA MPOE3 ANA puyCcTakepa,
LWMPWHA aBTOMOBUIIBHOrO TpaHenop-
Ta U NOJIOBMHA rabaputa npuosnmxe-
HUSA CTPOEHUS) (CM. puc. 4); &f...} —
0603Ha4eHNe LLeNnoii YacTy yucna, no-
NyHatoLLerocs B pe3ynsrare BbinosHe-
HUS [eNCTBUI B (DUTYPHBIX CKOOKAX.

[lna onpegenexnns o6LLero 4yuc-
N2 KOHTEHEePOB X MO LUNPKHE B 30He
y4aCTKa OCHOBHOIO XpaHeHus cHavana
BbIYUCASAIOT YNCNO NPOAOLHBIX NPO-
X0[J0B 11, KOTOPOE 3aBMCUT OT 4ucna
KOHTEliHepoB, pa3meLLaemMblx no ry-
6uHe Wwrabens xq:
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H1ucno KoHTeiHepoB, pa3meLlae-

MbIX N0 ANMHe, onpenensoT no gop-
Myne:
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Puc. 5. Yucno koHmeliHepos, pasmewaempix no enybuHe wWmabens X,

rae L — AnnHa 30Hbl y4acTKa OCHOBHO-
ro XpaHeHWs, M; /m — 4KUCNO Nonepey-
HbIX MPOE30B N0 ANUHE 30HbI yHaCT-
Ka OCHOBHOI0 XpaHeHus (4ns puycra-
Kepa npuHumaotca Yepes 80-100 m);
(lkour + ©) — LNMHA OHOTO KOHTEN-
Hepa ¢ y4eToM 3a30pa MexXAay KOH-
TeNHepamm, M.

4ucno Apycos KOHTENHEPOB MO Bbl-
coTe Z npu 06CNYXXMBAHUMN PUYCTaKe-
POM MPUHUMAIOT M0 TEXHUYECKUM Xa-
paKTepUCTMKaM Norpy304Ho-pasrpy-
304HOM MaLLMHBI (CM. puc. 2).
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The actuality of the rehabilitayion physical
exercises direkted on prophylactics against
the vascular diseases of brain for the students

of transport university

(CtaTtbst my6nnKyeTCs B aBTOPCKOW pefaKLimum)

AHHOTauusa

MpothunakTMKa cOCy[oB roOBHOTO MO3ra ABAAETCA Haubonee 3HAUUMOIA
npo6nemMoit He TONbKO B MeULMHCKON, HO U B counanbHol cdepe. OueBngHo,
4T0 3Ta Npo6ieMa AOMKHa BbITb PeLleHa He TObKO YCUNUAMU PaboTHUKOB
3[PaBOOXPAHEHMS, HO U OBLMUMU YCUIUAMU BCEX 3HAYUMBIX UHCTUTYTOB,

1 0COBEHHO NefarornyeckuMm CreLuanucTamn, 3aHATBIMU U3nYeckoin nog-
rOTOBKOI MOSIOAEXMN.

PaboTa ocHOBaHa Ha M3y4YeHUM NapaMeTPoB CEPAEYHO-COCYAUCTON CUCTEMBI
y CTyLeHTOB. B pe3ynbTate npoBefeHHOro UccnefoBaHus Obiu caenaHsl
BbIBO/bI O HEOOXOAUMOCTY UHANBUAYANU3UPOBATh U3NYECKYIO HArpy3Ky
CTYAEHTOB B 3aBUCMMOCTW OT HAKIOHHOCTU K TMNOTOHUYECKUM UNU TUNEPTO-
HUYECKUM peakLusaM opraHu3mMa Yenoseka. [lokaszaHa npsamas CBA3b MEXAY
(h13nyecKoit NoOArOTOBNEHHOCTbIO CTYAEHTOB U YHKLMOHABHBIM COCTOSA-
HUeM cocynoB Mo3ra. [lns npothunakTuku 3a6oaeBaHuit COCYA0B rOJIOBHOMO
MO3ra Heo6xofMMa no3TanHas NporpaMmMa 0340POBUTENbHbBIX BU3UYECKNX
yNpaXHeHuit.

KnioueBble cnosa: 3a6onesaHus COCynoB ronoBHOro Mo3ra, I'IpDCbI/IﬂaKTMKa,
q)VISWiECKaH Harpyska CTyaeHTOB, 0340pOBUTENIbHbIE lhl/l3l4‘4€CKVle ynpaxHeHus.
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Abstract

Prevention of the brain vessel diseases is the most significant
problem not only in medical, but also in the social sphere.
Obviously, this problem has to be solved not only through
health care workers’ efforts, but also by common efforts of
all the institutions concerned, and especially by educators
engaged in physical training of youth.

The paper is based on studying the parameters of students’
cardiovascular system. As the research result, conclusions
were drawn on the necessity to individualize students’
exercise stress depending on the human body bent to
hypotonic or hypertensive reactions. The direct correlation
between the students’ physical fitness and the functional
condition of their brain vessels is proved. A stage-by-stage
recreational program of physical exercises is necessary for
prevention of the brain vessels diseases.

Keywords: brain vessels diseases, prevention, students’
exercise stress, recreational physical exercises.
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Introduction

The prophylactics of the blood vessels are the most
significant problem not only in medical area, but in the so-
cial area too.

Such assertion can be confirmed with the information
on big frequency of such diseases in all the countries of the
world and on high relevant rates of mortality and invalidity
for the population. It is evident that this problem must be
solved not only through the efforts of the health care work-
ers, but with common efforts of all the significant institutes.
The significant role in solving of this problem belongs to the
pedagogical specialists being busy in physical training of
young people. Notwithstanding the great number of works
dedicated in such or other way to the methodical aspects
of the physical training. The scientific research investiga-
tions and practical works do not include still the methods
that would allow for evaluate the blood flow in the brain be-
fore and after the application of the physical exercises. Just
by this consideration in many ways is determined the actu-
ality of the subject for the scientific research investigations.

The work is based on the studies over many parameters
of the cardio-vascular system for students. The most sig-
nificant method utilized by the author, was the transcranial
dopplerography — the method with high information con-
tents giving the opportunity to judge about the speed of the
brain blood flow and about the reactivitiy of the brain blood
vessels. It is worthwhile to notice that the application of such
method for solving of the scientific research problems in
the area of the physical training pedagogic is the great dis-
covery of the author and this method can be extrapolated
for solving other problems in the area of sportive medicine.

The most important conclusions on the fulfilled scien-
tific research investigation are the following ones: there is
the necessity to personalize physical loads according to the
inclination for hypopressure or hyperpressure of blood for
certain young person:; there is available the direct connec-
tion between the level of previous physical training and the
state of the brain blood vessels; also it is necessary to have
the detailed program of the rehabilitative physical exercis-
es developed in separate stages.

The work has the direct way to practical embodiment
concerning not only pedagogical, but also medical prob-
lems. The physical exercises application methods, devel-
oped by the author, proved to be useful in rehabilitation of
the patients who had suffered the intracranial hemorrhag-
es, and such rehabilitation was fulfilled.

Actuality and method of research

Last years for the student youth there had considerably
grown their mental and physical loads and brings to the de-
termined functional changes in organism of students includ-
ing also vascular pathology of brain. The results of medical
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examination tests in four leading institutions of higher ac-
ademic education of the city of Yekaterinburg ad revealed
the tendencies of growth of number of ill students. During
the same period in the Ural State Juridical academy there
had grown the number of students with brain vascular dis-
eases from the general number of student patients. But only
normal functioning of cardio-vascular system brain system
of blood circulation, determine normal physical and men-
tal labor efficiency.

One of the ways for prophylactics against illnesses is
through purposeful training in rehabilitation physical exer-
cises. We had fulfilled analysis of some physical exercises
with evaluation of their influence on functional state of stu-
dent organism and there were developed methods of re-
habilitation physical exercises purposed for prophylactics
against of vascular diseases of brain.

For evaluation of the influence of rehabilitation physi-
cal exercises on functional state of blood vessels there was
used the transcranial dopplerography according to meth-
ods of B.V. Gaydar (1994). For analysis of dopplerographies
there were taken the principal parameters of blood flow —
speed parameter of flow, level of periphery vascular resist-
ance, and reactivity of brain blood vessels.

In natural experiment there was studied dynamic of re-
activity of blood vessels of brain with analysis of restoration
speed. The faster vascular system restores its functions af-
ter execution of certain physical load, the higher is the val-
ue of its reactivity. High reactivity of blood vessels is one
of factors for health level for students.

The study of influence of level of physical load on func-
tional state of student patients was fulfilled according to
methods of B. P. Prevarskiy (1979). There were investigat-
ed five levels of physical loads used in labor physiology and
professional orientation according to J. Cherer (1983). The
experiment had allowed arranging rating of physical loads
according to degree of hardness of its impact on organism
for students with vascular diseases of brain. In realization
of the said position we had investigated certain physical ex-
ercises that were placed in foundation of step program of
rehabilitation physical exercises for students with vascular
diseases of brain.

The first step is improvement of prop and motional ap-
paratus through rehabilitation physical exercises with pre-
ferring influence at neck and breast part of vertebral col-
umn. The aim in this step is in normalization of blood cir-
culation in the system of spinal arteries.

The second step is improvement of cardio-vascular sys-
tem of students. The aim of that step is in normalization of
general blood circulation with the purpose of prophylactics
against cardio-vascular diseases.

The third step is development of physical properties.
The aim of that step is in gradual strengthening and train-
ing of main muscle groups, of body flexibility, of endurance,
of coordination of motions with the purpose of development
of physical qualities and improvement of labor efficiency.
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Conclusion

The results of medical examination tests after fulfilled
pedagogical experiment had revealed positive dynamics of
functional state of ill students purposefully fulfilling reha-
bilitation physical exercises. That allowed to make the fol-
lowing conclusions:

1. The students suffering with diseases of blood ves-
sels of brain and fulfilling rehabilitation physical exercis-
es, during medical examination tests depending from re-
sults of central blood dynamics are to be divided on «Hy-
pertensionics» and «Hypotensionics» that allows to indi-
vidual physical load

2. Evaluation of level of health for students with diseas-
es of brain blood vessels must be built on analysis of their
physical development functional state and physical labor ef-
ficiency it allows to follow in dynamics application of pro-
posed by us methods of rehabilitation physical exercises.

3. There exists interconnection between previous physical
training of students and of functional state of blood vessels
of brain. With all that the higher is level of previous physi-
cal training and reactivity of blood vessels of brain then the
shorter is restoration period after fulfilling of test exercise,
and vice versa.

4. Depending of hardness of effect on organism all phys-
ical exercises are to be subjected to obligatory rating arrang-
ing. There should be taking into account the fact that ex-

06vem ctarbu: 0,26 aBTOPCKMX ncTa

tremely hard level of physical load with frequency of heart
convulsions over the 190 1/min. is not allowed not only for
students-patients, but also for healthy students without pre-
vious functional training. With hard level of physical load
there do not fulfills restoration of vascular blood dynam-
ics of brain during standard period of time. With moder-
ate and light level of physical load there is observed com-
plete restoration of vascular blood dynamics during con-
trol period of time.

5. Exercises with straining and simultaneously with small
amplitude of motions are perilous for students having hy-
pertension type of reaction. Yet for hypotensionics the men-
tioned means provide positive influence on bran blood ves-
sels, as they do not call the brain spasms. For such students
are perilous sharp and deep tilts of body and oscillatory mo-
tions of head along with exercises fulfilled with high am-
plitude. In the same time physical exercises with high am-
plitude of motions provide positive influence on students
of hypertension group increasing average speed of blood
flow in brain blood vessels with not so big increase of pe-
riphery vascular resistance.

6. The developed step program of rehabilitation physi-
cal exercises for students with brain blood vessels diseas-
es allow to individualize the process of physical training di-
viding them on two conditional groups. To each group are
proposed individual physical exercises providing of prophy-
lactics against vascular exercises of brain. UT
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OneHka 1eaecoo0pa3HOCTH NepeBoaa
Ha NepeMeHHbIl TOK YYaCTKa XKeJie3HOi JO0poru
Jlema — CepmeHeBO

Evaluation of the feasibility of the transfer
to alternating current section of the railway
Dema — Sermenevo

AHHOTaumA Abstract

B paboTte nposefeH aHanus LenecoobpasHocty nepeeopa cyile-  The paper analyzes the feasibility of the
CTBytoLLEero yyacTka KyibbilweBCKoit ene3Hon LOporu, anek- transfer of the existing section of the Kuibyshev
TPMULMPOBAHHOTO MO CUCTEME MOCTOAHHOIO TOKa, Ha cuctemy  railway electrified by the DC system to the AC
nepemMeHHOro ToKa. BbiMosHeH pacyeT NponycKHoi cnocobHo- system. The calculation of the capacity of the
CTV y4acTKa Ans 3afjaHHoro rpaduka ABUMXEHNUS NOE3[0B. section for a given train schedule is made.
KntoueBble cnoBa: MoWHOCTL CUNOBOrO 060pyA0BaHUS, NPO- Keywords: power of the power equipment,
MyckHas cnocobHOCTb y4acTka, cucTemMa TAroBoro afnektpocHat-  capacity of a site, system of traction power
JKEHUS, NporpammHbiit komnnekc «KOPTIC». supply, the program complex «KORTES».
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Opranu3auums npon3BoacTBa (TpaHcnopT)

[ns panbHenwero HapawmeaHms 06bEMOB rpy3onepe-
BO30K Nepej COTPYLHUKAMM XKenesHblX JOpOr NnocTassie-
Ha 3ajja4a Nponycka noe3jos NoBbILWeHHON Maccbl 7100 T
¢ untepsanom 10 MunyT [1-3]. [inq peann3aunuu gaHHoi
3a/ia4u1 B NepByto 04epesib HE06X0AMMO OLEHUTL CUCTEMY
TArOBOr0 3/1EKTPOCHAGXKEHUS C NO3MLUN €8 OCHOBHBIX Ni-
MUTUPYIOLLMX 3M1EMEHTOB, K KOTOPbIM OTHOCHTCS:
® MOLLHOCTb CKUIIOBOr0 060PYA0BAHMSA TATOBbIX NOJ-
CTaHUUR;

® Temnepatypa Harpesa NPOBOLOB U TPOCOB KOHTAKT-
HOWA CeTu;

©® ypOBEHb HANPSHKEHUS HA TOKONPUEMHUKE 3NEKTPO-
NOABWXHOr0 COCTaBA.

[Too6HbIA pacyeT npeacTaBnseT cob6on AONTuiA U KpPo-
noTNMBbINA Npouecc. [ng npuénnu3nTensHOR OLEHKM BOC-
nonb3yemcs NporpamMmmHbimM komniekcom «KOPTIC», pas-
paboTaHHbIM BHUVDKT.

Yyactok [lema — CepmeHeBO NeXuT Ha rpaHnue Kyii-
ObILLEBCKON »Xene3Hoit goporn u coeauHseT MNoBomKbe
C KPYMHENALIMM NPOMBILLNEHHBIM LeHTpOM — MarHutorop-

Pestuin,
KapTa

HknoHel, H
# [0 To0 Too

|

CKOM, a flanee u ¢ HYens6uHckom. [podmnb NyTu NpescTas-
NsieT c060M CIOXHBIA penbed), U NponycK noe3jos MoBbl-
LUEHHO MacChl B HACTOALLMA MOMEHT HEBO3MOXXHO OCY-
LecTsuTb (puc. 1).

[MpeanoXXeHHbI NPOrpaMMHbI KOMNNEKC NO3BONAET
C03/aBaTb rpadpuK [BUXEHNS NOE3 /0B C Y4ETOM peanbHo-
ro KUIIOMETPXa U Macc NOoesf0B, a TAKXKE Y4NTbIBAET TN
noespaa (MpuropofHbliA, NACCAXUPCKNIA, rpy30BoM) [4-7].

B pamkax nocTtasneHHoi 3aga4u 6bliu BbINOMHEHb! TH-
rOBble PACYeTbl 1 PACYET HANMYHO NMPONYCKHOI CNOCoo6-
HOCTW y4acTka.

HanuyHas nponyckHas Cnoco6HOCTb OnpeaenseTcs ans
Ka)XX[0ro y4acTka OTAe/IbHO W NpeacTaBnseT co60i Makc-
MaJibHOE Y1CI0 NOE3A0B, KOTOPOE BO3MOXHO NPOMNYCTUTHL
Ha YKa3aHHOM y4aCTKe 32 OMnpejeneHHbIil MHTepBan Bpe-
MeHU (06bI4HO BEPYTCA CYTKM).

Hanu4Has nponyckHas cnoco6HOCTb CUCTEMbI TArOBOIO
3N1eKTPOCHAGXEHUS 3aBUCUT OT NAaPamMeTPOB CUCTEMbI TH-
rOBOr0 3M1EKTPOCHABXKEHUS, OT MACChI MOE3J0B U UX TUNA,
0T KonmyecTBa noesfos [8, 9].

|

121 15 =2 10,

O kprie. =

26,5 [

fewa 0,0

Ypwak 17,7
VipHeiawn 62,0

Mpwypanse 76,0 |
Pagray 104,0

KaGakoso

Kapnamar-1 48,0 |1

Syswoso  131,0
Accul 1580
Mhzep  168,0
Owa  187,0
2220 f{

CepmeHeso
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T 0 10 20 30 Ul 50 60 ) a0 20 100

Puc. 1. Mpogpuns nymu pacyemHo2o y4acmxa

T T T T T T T T
140 150 160 [ 150 130 200 20
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B3 PesyneTaTel pacueta no rpadiky ABMKEHNA

EIEIEREY

OcHOBHLIE XapaKTEPUCTHEM palioNero pexuma yuyacTka
Xyroeo - CepMeHeBo nep. ToK

OfbEkTE y4acTRE
MToroeei oTyér

Harpyzsku noget.

BpemaA pacyeTa, muH: Havano  0;

Termneparypa eosaysa, ‘T 40
MapannencHele FpaPUEH LEHH,  NYTed
Pacson sHepruM, kBT HaTary  42434;

PEKUNERAELMA 0
OrpaHqaMBaoWMi Tok Benpan., & 2360
Orp. koagg. HarpyskW Benpare. 0,75
npeodpazoeaTeneHeli TR 1.88¢
noHuaowKe Te-p 081

1o, 2o

Harpee npoBoaoe
HanpsseHua

Pacsog 3Heprum

npoaory. 380; war 1.0

noTepd B TAR. cetd 6330 [15.1%)

343 WHzep nocT. nep. Tok

[mon. 1,00 30 rauH)

[@on. 1.0 30 runH) 343 MHzep noct. nep. Tok
fmon. 1.5 10 run] 343 Acce

Mo zoHam

Hanpaenua, B: MAHHManeHoE
cpegHes 3-MuH

Orp. Ternep., *C: B KOHT. CeTH

B OTCACHIBAMLLEN AHHKK

21687

2163

130¢
2

240 YTk S0HEl MHSEp NocT. nep. Tok - Kwa nepetd. Tok,
noesa M2 2 Hakm 186,81 & 320 mun

2-61 Nyt 3oHEl MHzep nocT. nep. Tok - Kwa nepem. Tok
noezg M2 2 Hakm 18740

[mon. 100° 3 runH) 4 3Y3 Mrsep noct. nep. Tok

[aon. 90° 20 tuH] 343 MHsep nocT. Nep. Tok

Puc. 2. Paboma yyacmka no cucmeme nocmosHHo20 moka 3,3 kB



Opranu3sauua npou3sojacTea (TpaHcnopr)

MogenmposaHue no CyLLLeCTBYHOLLEI
CuUCTeme NoCTOAHHOrO ToKa 3,3 KB no-
Ka3asno nosiHyt Hecnoco6HOCTbL peani-
3aUmMn NOCTaBNEHHO 3aaayn. B paiioHe
TAroBoOW nogctanuum Nusep npocuns
NyTW UMEET YKNOH 1 NPOMycK noesaa
«B TOPKY» HEOCYLLECTBUM 13-32 pes-
KOW NPOCAJKU HANpsKeHNs U Harpesa
NPOBOJOB KOHTAKTHOW CETU (pHC. 2).

C uenbto nponycka noesnos no 3a-
JaHHOMY rpachuky BUXEHU CMOLenu-
pyeM nepexoj y4acTka ¢ CUCTEMbI TA-
rOBOrO 3M1EKTPOCHABXKEHUA NOCTOSAHHO-
ro Toka 3,3 kB Ha cuctemy nepemeH-
HOro ToKa 27,5 KB 1 cuctemy 2x25 kB.

[ToCKOMbKY y4acTOK yXKe 3aneKTpu-
(huLmMpoBaH, BO3MOXHbI [1Ba BapuaH-
Ta NepeBo/ia ero Ha NepeMeHHbIN TOK:

1) Ha 6a3e CYLLECTBYIOLLMX TArO-
BbIX MOACTAHLMNIA CO3Ja0TCH OfHO-
arperatHble NOACTaHLUMK;

2) yBENU4YNBAETCA NIIEYO NUTAHNA
TArOBO NOACTAHLMM NYTEM OTKNHOYe-
HUA BIMKAIALLIEI K HEll NOACTaHLMN.

TaroBble pacyeTbl NOKa3anu agex-
BaTHOCTb KaXJ0r0 U3 NPefi0KeHHbIX
BapuaHToB. Takxe 6bii CMOAENUPOBaH
BapWaHT Mnepesofja Ha cuctemy 2x25
KB, KOrja BMECTO CMEXHbIX NOACTaH-
WA YCTAHABNUBANMCH aBTOTPAHC(OP-
matopbl. OfHAKO NPEANOXEHHbIE Bapu-
aHTbl He CNOCO6GHbI 06ecneynTb Npo-
nyck noesfaos ¢ uHtepsasiom 10 mu-
HYT Ha y4aCTKe C 6OJIbLUNM YKNOHOM,

B3 - PesyneTaTel pacueta nponyckHod cnocoBbHocTH [o] @ ([

CIEIEIESK:]

MurHmanbHbe AONYCTHMBIE HHTERBAADI, MHH

OffeexTel yeacTra | Morsix.  Aeto-
H. S0HBI Hanpas. Harpes Peayner.
W B OTVET TO-Pb  TPaHCE.
bk Dema - Kyroso B B E B E
Jon, uwmepsam HKyroeo - Kapnaman 7 [ B [ 7
K.apnaraan - Mpuypance 14% [ 1 B 14
n 3
POMCHHS 0 | | Npwpanse - 3yakce w8 14 7 16
Orpatin. yoTp-B3 3yaros - Wusep 16" 6 12 8 16"
Jema - NHsep 16* B 14 8 16*

L}
o

3 PesynbTared pacHera nponyckHol cnocoBHocTH

CIEIEIES Hamean o an
HMCAD FREY30GEK NOGIA0D ney, [ vt
Dfarrs pacTra

: Bl " Hanprowersse  Harpes T c. PeaymTippow as

. PP POPIATODG
LWEEZCR] | | vy H8/208  208/200 200/208  209/208 208 /208
Den samepeanst | | Kuwoso - Kapnars 1787178 208/208 03/208  08/208  178/178
n | Kapnastaze: - Npuypanes g3/8 208/ 208 208 / 208 208 / 208 83/89
POMEIINA T | Mpsmpanse - Syeon /T NBIZE BB ITBAT 78778
Orparars yorprsa | | Jysaoe - Waap /78 20B/8  W04/104 1567155 /78
Tewa - Wnsep 78/78  208/208  89/83 156715 78778

Puc. 3. Pesynsmamsl paboma y4acmka no cucmeme nepeMeHHo20 moKa

13-3a Yero BECb PACYETHbI y4acToK
OyZeT nponyckarb noesfa no camomy
60/IbLLIOMY MEXTOE3HOMY UHTEPBANY,
4TOObI HE CO3JaBaTh CKONNEHMs Noes-
[I0B BONIM3U YKIIOHA.

PesynbTathl pac4eToB CBULETENb-
CTBYIOT, YTO MEXMNOE3JHON UHTEPBas
6ynet coctaBnatb 16 MUHYT, a Npo-

MyCKHas Cnoco6HOCTb y4acTka cocTa-
BUT 78 nap noesnos (puc. 3).

Takum 06pa3om, MOXHO cfienatb
BbIBOJ, Y4TO NPONYCK NOE310B NOBbI-
LeHHoM maccbl 7100 T ¢ MHTepBanom
mexay noeagamu 10 MUHYT HEBO3MO-
)KEH Ha JaHHOM y4acTKe u3-3a npogu-
ns nyTu. UT
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MoaBMXHON COCTaB Xene3HbIX A0por, TAra noe3foB U 3aNeKTpuukauus

AnekcaHpp AnekcaHgpoBuy
KasuHKuH

Alexander A. Kazinkin

CucremMa aBTOMaTHYECKOM NPUIENKH
JIOKOMOTHBA K COCTaBYy oe311a

The system of an automatic

locomotive train coupling

AHHOTauuA

Ha cerofHAWHMIA fieHb Ha XKene3HO[0POXHOM TpaHC-
nopTe WMPOKO BHeAPSETCA aBTOMATU3aLMUA Pa3ANYHbIX
NpOLLECCOB, OAHAKO TAKOW KaXAOAHEBHBI MPoOLECC, Kak
npuLenka NOKOMOTKBA K COCTaBY MOe3Aa, NO-NpexHemMy
He aBTOMaTMU3MpOBaH. B cTaTbe paccmatpuBaeTcs He-
CKONIbKO BapMaHTOB peanu3aLun cMCTeMbl aBTOMaTnye-
CKOW MpULEnKW, N03BONAIOLWEN NOAHOCTbIO aBTOMATH-
31poBaTh NpULIENKY TOKOMOTKUBA K COCTaBY.

KnioueBble C0Ba: Xene3HOA0POXKHbIN TPAHCMOPT,

BHEKTDOHO,U,BI/IMHOI‘/‘I COCTaB, 31€KTPOBO3, NpuLenKa
K COCTaBy, aBTOMatmn3auna.

D0I:10.20291/2311-164X-2019-1-46-49

Abstract

Currently, automation of various processes is widely
introduced on the railway transport. However, such
everyday process as the locomotive train coupling

is still not automated. The article considers several
options allowing to realize a system of the automatic
coupling allowing to automate the process completely.

Keywords: railway transport, electric stock, electric
locomotive, coupling, automation.
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ABTOMaTM3aLMA NPOM3BOLCTBEHHbIX NPOLIECCOB HA Ce-
FOLHSLLIHWA IeHb SBMSETCA OLHUM U3 NPUOPUTETHbLIX Ha-
NpaBreHui B chepe pa3BuUTUSA XKEeNe3HOA0POXHOr0 TpaHc-
nopta B Poccun. ABTOMAaTn3nmpoBaHHbIe CUCTEMbI pa3paba-
TbIBAKOTCA U BHEAPAIOTCSH BO BCEX CApepax XKene3HoL0pOoX-
HOM 0TPaCNK, B TOM YUCNE 1 HA TATOBOM MOABWXHOM CO-
ctaBe. CUCTeMbl aBTOBELEHIS, aBTOPEryNMPOBAHMS CKO-
POCTU 1 TATU U MHOTUE PYrie YXKe [AaBHO NPUMEHA0TCS
Ha NOKOMOTMBAX, IKCMITYaTUPYIOLLUXCS HA XKENe3HbIX [0-
porax Poccun, 0fHAKO Takas KaXA04HeBHaa W, Ha nep-
BbI B3rNAf, NpocTas onepawms, Kak npuLienka noKoOMoTu-
Ba, O CWUX NOP OCYLLECTBIAETCA NPU HENOCPELCTBEHHOM
y4acTUmM MallUHUCTA.

Onepauus npuLenKn NOKOMoTMBa TPeByeT 0T MaLUNHK-
CTa ONpefeneHHoro ypoBHA MacTepcTBa, TaK Kak MaluHu-
CTY HE06X0AMMO YETKO KOHTPONMPOBATL CKOPOCTh NOAX0AA
NIOKOMOTWBA K NepBOMY BaroHy noesfa [ins npeaoTspatle-
HIS1 XKECTKOW CLIEMKI, KOTOpast MOXXET NPUBECTU K HEMCNPaB-
HOCTAM Y[apPHO-TATOBbIX annapaToB OKOMOTUBA W NepBo-
ro BaroHa. Takxxe npu npuLenke onpeseneHHas Harpyska
NOXUTCS N HA TOPMO3HOE 060PYL0BaHUE JIOKOMOTMB, TaK
KaK [ perynupoBaHus CKOPOCTU MALLIMHUCTY nepuoauye-
CKM Heo6X01M0 NPONU3BOAUTL MOATOPMAXKUBAHME C NIOMO-
LLbHO KpaHa BCNOMOraTesibHoro Topmosa. Bmecre ¢ 1em ypo-
BEHb PA3BUTUSA 3NIEKTPOHHON U MUKPONPOLIECCOPHOIA Tex-
HUKU MO3BOJIAET aBTOMATU3NPOBAThL NPAKTUHECKN N06OK
NPOLIECC, CBA3AHHBIN C JBUXEHWEM NOe30B, B TOM YuCne
1 NPOLIECC NPULIENKN NOKOMOTMBA.

[ina nemoHcTpauum peanusauum CUCTeMbl aBTOMaTH-
YEeCKOil MpuLenKn JIOKOMOTUBA K COCTaBy noesfja npea-
NOXXEeHa MOLepPHN3NPOBAHHAS 3NEKTPUYECKas CXema Cu-
NOBBIX Lienei MarucTpanbHOro NaccaXupcKoro 3nekTpo-
Bo3a cepuu AM2K. B Ka4ecTBE OCHOBHOrO ynpasnsatoLLle-
ro yCTpOMCTBa NpefnaraeTcs Ucnonb3oBarts MUKPOMNpPO-
LIECCOPHYO CUCTEMY YNPABIIEHUS U JUATHOCTUKN 3J1EK-
Tposo3sa (MIMNCY) COBMECTHO C MHOrO(YHKLMOHANbHBIM
6nokom ynpasnenus (MBY). OcHosoii MBY sBnsetcs no-
nynspHas Ha CerogHsLWHUA AeHb annaparHas nnargop-
ma Arduino. Cxema MHOrOGOYHKLIMOHANILHOMO 6510Ka Npea-
CTaBneHa Ha puc. 1.

110B&-01 80— RR2
oz T
e @ @

KM65 KM66 MMNCY  BX

Puc. 1. Cxema MHO20G)yHKUUOHAIbHO20 6I0KA yNpasaeHus:
1 — wuHa numaxus 110 B;

2 — WUHA «MUHYC»;

3 — wuHa pasmeiKkaHus koHmakmopa KM65;

4 — WUHA 3amMbIKaHUs KoHmakmopa KM66;

5 — wuHa c8a3u ¢ MMCY;

6 — WuHa 0amyuKa paccmoaHus;

7 — WUHa ynpasieHus wazo8sim 0suzamenem peocmama RR 1;

8 — wuHa ynpasneHus wazossim 0suzamesnem peocmama RR 2

MoaBvXHOI cocTaB XenesHbIX JOpOr, TAra Noe3foB 1 aneKTpuukaLma

[lna KOHTPONS paccTofHUA MexAay JIOKOMOTMBOM
1 NepBbIM BarOHOM NMPUMEHSAITCA AATYMKKU PAcCTos-
Hus. OHKM pacnonararTcs Ha N1060BOIN YacTi IOKOMOTH-
Ba. bnarogaps gaHHeIM jardukam pacctosHus MBY pe-
rYyNUpyeT yron noBopoTa LIAroBbIX ABUraTesienn peocra-
TOB, YTO BNUSET HA BEJINYUHY CONPOTMBNEHUS CUIT0BOA
Lienu 3nexkTpoBo3a. MiHdhopmaums o npocpue nyTm u cKo-
pocTn aBuxeHus nepeaaetcs Ha MBY ot MICY, no mo-
HUTOPY KOTOPOM MALLIMHWUCT KOHTPONUPYET paboTy cucTe-
Mbl aBTOMATUYECKON NpULenku. B cniosyto cxemy anek-
TPOBO3a BBOAATCA CUM0BbIe peocTaTtbl. OHM NpeaHa3Ha-
YeHbl Ang CO34aHNA JONOSHUTENIbHOrO CONPOTMBNEHUS.
C nX NOMOLLbIO CUCTEMA CMOXXET NJIABHO PErynuposatb
CKOPOCTb ABWXXEHUS JIOKOMOTIBA NPU NOAX0Ae K CocTa-
BY. B KauecTBe peocTaTtoB NpejnonaraeTcs UCnonbL30BaTh
MOM3YHKOBbIE PE0CTaThl C 6OJbLUUM KOJIMYECTBOM CTyre-
Heli, YTO NO3BOJSIUT PerynupoBatb LOMNOJIHUTENIbHOE CO-
NPOTUBNEHME B LUMPOKOM nanasoHe. [lanee B ctatbe 6y-
JeT NpuBeLeHO ONMcaHne BapyuaHToB MOLEpHU3aLun cu-
NOBOWA CXeMbl 3/1EKTPOBO3a.

Ha anekTpoBo3e cepum 32K ncnonbayercs cxema ¢ no-
crefoBaTenbHbIM BO36YXJEHNEM TATOBbIX ABUTaTENeN
B PEXUME TATU 1 C HE3aBUCUMbIM BO36YX[EHNEM B pe-
XXMME Pe0CTaTHOro TOPMOXKEeHUS. [N JeMoHCTpauum pe-
anu3aumm cUCTeMbl aBTOMATUYECKOI NPULIENKK npeanara-
eTCS [1Ba BapMaHTa UCMOMHEHWS CUI0BOI CXEMbI ANEKTPO-
BO3a NPy NpuLienke.

MepBbIM BAapUAHTOM WUCTIONTHEHUS SBNSIETCA NPUMEHEHME
aBapUIHON CXeMbl, NPY KOTOPOI W3 Lienu BbIBOASATCS TAMO-
Bble anekTpoasuratenu (T3L) BTOPOM No X04y ABMKEHUS
TENIeXKU, a TATOBbLIE 3N1EKTPOABMUIaTENIN NMEPBOMN TENEXKU
COEJMNHAIOTCA NocNeoBaTeNbHO. [puHLMNnansHas cxema
[aHHOr0 UCMOJSHEHMS NPeLCTaB/IeHa Ha puc. 2.

PaccmoTpum npuHumMn paboTbl AaHHOW CUITOBOM CXe-
Mbl, KOrfa U3 paboTbl BbIBOAATCA TATOBbIE 3NEKTPOABU-
ratenn Ne 4, No 5 Ne 6 (BTOpas Tenexka). Npu Bknoye-
HUW CUCTEMbl aBTOMATMYECKOW npuuenkn Yepe3 MICY
nMpoMcxoamT pa3mbikaHue KoHTaktopa KM65 1 3ambika-
Hue KoHTakTopa KM66, 6narogaps Yemy B CXeMy BKIIHO-
4atoTCH PeoCcTaTbl CUCTEMbI aBTOMATUYECKON NPULLENKU.
Takxe MICY nckniovaet 3ambikaHne KoHTakTopa KM10,
4T0 06€eCMeYnBaET BKIOYEHUE TONbKO NEPBbLIX TPEX TH-
roBbix fAsuratenen. [lanee MalIMHUCT NPOM3BOANT Ha-
60p nepson MO3ULMKU, NPU 3TOM MOLK/HOHAOTCH PEO-
cratHble KoHTakTopbl KM20, KM16, KM12 u nuHeliHbIi
KoHTakTop KM2. Tak Kak B CXeMy BK/HO4YEHbI TOJTbKO TpU
TArOBbIX ABUTaTeNs, TO NPU HOMUHANIBHOM HaNPsXXeHUU
B KOHTaKTHOM ceTn 3000 B HanpsxkeHne Ha 3axumax T3
pasHsetca 1000 B, 4TO MOXET NPUBECTU K PE3KOMY Ha-
60py ckopocTu. Mo3aToMy peocTarbl ynpasneHus eLe ne-
pel Ha4yanom ABWXXEeHUS BbIBOAATCA HA YPOBEHb COMPO-
TUBJIEHMA, BIIN3KNIA K MAKCMMaNIbHOMY, & BNOCIEACTBUN
B 3aBUCUMOCTM OT Npouna nyTu conpoTuBIeHne 6o
YBENWUYMBAETCH 40 MAKCUMyMa, NMB0 CHKaeTcs. [lonon-
HUTESIbHOE COMNPOTUBIIEHUE PETYNNPYETCA B 3aBUCUMOCTH
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lMoasnXHOI cocTaB XenesHbIX Jopor, TAra noe3aoB U anekTputukanma

OT PacCTOAHMS MEXAy JTIOKOMOTMBOM W NEPBbIM BaroHOM,
a TaKXXe B 3aBMCUMOCTY OT NPOunsa NyTn, Npu 3T0M Cu-
cTema 06eCrnevnBaeT KOHTPONb CKOPOCTW ABUXKEHUS HE
HWKe 1 KM/4 1 He Bbllwe 3 KM/4. Ha paccTosHUm B 2 M 0T
MepBOro BaroHa cUcTema npousBoAnT pasbop Tarm ny-
TeM pa3mblkaHus koHTaktopa KM66, 1 10KOMOTUB npo-
U3BOANT MPULIENKY Ha Bblbere.

B 3aBMCMMOCTU OT YCKOPEHUA IOKOMOTUBA, A TaKXe
B Cy4ae, eCvm CKOPOCTb [BUXKEHWUS Ha PACCTOAHUU B 15 M
1 MEeHee NPeBbICUT JONYCTUMYIO HA 1 KM/4, cuCTeMa aBTo-
MaTU4eCKON npuenki ¢ nomollpto MIMNGY npon3BoamT pas-
60p TArOBOM CXeMbl U CHOP CXEMbI PEOCTATHOIrO TOPMOXKE-
HUS, KOTOpas NokKasaHa Ha puc. 3.

PeocTatHoe TopmOXXeHue Ha anekTposose JMN2K peanu-
3YeTCs C NOMOLLbH Npeobpa3oBarens COGCTBEHHbIX HYX[
(NMCH) U 1, koTopblil NuTaeT COeMHEHHbIE NOCNeA0BaTeb-
HO 06MOTKM BO36Y)KAeHUs M1 — M6 TAroBbIX ABuratenei.
Camu T3l coeanHAIOTCS B TPU NapaniefbHble rpynnbl no
[Ba NoCneoBaTenbHo COEANHEHHbIX TATOBbIX ABUraTeNs,
a X KOPHbIe 06MOTKM C MOMOLLbIO nepekntoyatenen QT1,
QT2 n QT3 3amMblKatOTCA Ha MyCKO-TOPMO3HbIE PE3UCTO-
pbl 3M1eKTPOB0O3a. Pa3bop CXeMbl PEOCTaTHOrO TOPMOXXe-
HWUS NPOWN3BOLMUTCA AaBTOMATMYECKN NPK CKOPOCTM 1 KM/,
MpuMeHeHWe peocTaTHOro TOPMOXKEHUS NO3BONNT NOJHO-
CTbI0 UCKIOYNTb NPUMEHEHNE NHEBMATUYECKIX TOPMO30B,
4TO NOBbLICUT PECYPC TOPMO3HBIX KOJIOA0K JIOKOMOTMBA.
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Puc. 4. BapuaHm UCNOJIHeHUSA CUMI0BOL CXeMbl C UCNO/b308AHUEM NOCIe00BAMEbHO20 COROUHEHUS MA208bIX 0Bu2amesnel

BTOpbIM BAPUAHTOM UCMOMHEHNA CUNOBOI CXeMbl ABNS-
€TCH MCMOSb30BAHNE CTAaHAAPTHOI CXeMbl NOCe0BaTe b-
HOr0 COEAMHEHNA TArOBbIX ABMraTenei, B KOTOPYO Takxe
BBOLATCS PEOCTaThl CUCTEMbl aBTOMATUYECKOW NPULENKM
Ans c03LaHNA JOMOMHUTENLHOO CONPOTUBIIEHUS B LIEMNN.
Cxema aneKkTpU4eckoil Lenn Ans 9Toro BapuaHTa ncnosHe-
HUS NPeJCTaBneHa Ha puc. 4.

MpuHumn paboTbl JAHHON CXEMbI MPAKTUYECKM aHanoru-
YeH NepBOMY BapUaHTy UCMOMHeHNs. OTNUYNS 3aKN0YatoT-
CSl B TOM, 4TO B PEXUME TArM PA3OMKHYT IUHENHBIA KOHTAK-
Top KM2, @ 4epes 3amMKHYTble NuHerHble KoHTakTopsl KM10
1 KM1 npousBoauTcs BKIKOYEHWE B Lenb JBuUrarenei BT0-
POl TENEXKM 3NIEKTPOBO3a. Takxe 0Tnn41eM ABASETCA U TO,
4TO HOMUHANbHOE HANPSXKEHUE HA 3XUMAaX TATOBbIX ABU-
rarenei coctasnset 500 B. [pu Takom HanpsXeHUu 1 BBe-
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On the solutions to automobile transport problem
in the third decade of the 21st century

AHHOTauua

B cTatbe paccmaTtprBaeTca pa3BuTUe INEKTPUYECKOTO
TpaHcnopTa Ha NpuMepe aBToMObBUNECTPOUTENbHO
oTpacau. ABTOpamu nNpoaHanu3mpoBaHbl JOCTOMHCTBA

M HeOCTaTKU NpefaraemMblx Ha pbiHKe aBToMobune

C HOBbIMMW 3KOOTUYHbIMW JBUraTeNbHbIMU YCTAHOB-
kamu. CpenaHa nonbITKa NpefCcTaBUTh 06K aBTOMO-
GUNBHOTO TPAHCMOPTA B KOHLLE TPETLETO AECATUNETUS
XXI Beka. [laHHOe UccnefoBaHne HeobxonMMo Ans oue-
HUBaAHWA NEPCNEKTUB pa3BePTbIBAHMA HOBbIX U NEpPeBo-
OpYIKEHMSA UMEIOLLMXCS aBTOMOOUNbHBIX NPOU3BOACTB.

KnioueBble C10Ba: aBTOMOGMILHBIN TPAHCTOPT, 3/1eK-

TPUYECKMNIA TPAHCMOPT, INeKTpuyeckuii geuratens, [1BC,
aKKymynsTopHas 6arapes.
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Abstract

The article considers the development of electric
transport on the example of the automobile industry.
The authors analyze the advantages and disadvantages
of the cars with new eco-friendly propulsion devices
offered in the market. An attempt to present the
image of the automobile transport at the end of the
third decade of the 21st century is made. The present
research is necessary for estimation of the prospects
for expansion of new automobile production facilities
and reequipment of the existing ones..

Keywords: automobile transport, electric transport,
electric motor, ICE, rechargeable battery.
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BeepeHue

[lBuratenectpountensHas 0Tpacsb ABMIAETCH BXKHEN-
LUe B rpynne MaLMHOCTPOUTENbHbIX 0TPACIEN, NOCKOSb-
Ky ee NPOAYKLMS TaK UIN UHA4e NMPUCYTCTBYET B 6ONbLUINH-
CTBE NPOLYKTOB MALLUIMHOCTPOEHUSA. B aBmaLmm, KOCMOHaB-
TUKE, CYAOCTPOEHUM, aBTOMOOUNECTPOEHUM, XKENE3HO0-
POXXHOI 1 Apyrux 0Tpacnax ABUratesib UrpaeT rnaBeH-
CTBYIOLLYYIO posib. B HacTosLen paboTe paccMaTpmBaeTcs
[BUratenecTpoeHue B aBTOMOBUILHOM OTPAC/K, TaK Kak
MMEHHO 3[1eCb B HACTOALLEE BPEMS NMPOUCXOANT PEBOSIio-
LIMOHHOE M3MEeHEHNe CamMmOoi Napagnrmbl MaccoBOro ABura-
Tens, KOrga fBuratesib BHyTpeHHero cropanus (OBC) ak-
TUBHO BbITECHAETCSH TMOPUAHLIMU U ANEKTPUYECKUMU CU-
NOBbIMU YCTAHOBKaMU.

Mepexopn Ha rmbpuaHbie
W 3NEeKTPUYecKue ABuraTenu

Cywectsytouime [1BC HESKOHOMMYHbI BO BCEM Anana-
30He HarpysKu, 4To cKasbiBaeTcs Ha obwiem KNI ncnons-
30BaHUA 3HEPrun TOMMBA. [N 4aCTUYHOrO PeLLeHUs npo-
61eMbl BbICOKOTO pacxofa TOM/MBa Ha rpy30BOM 1 06LLe-
CTBEHHOM TPAHCMOPTE Ceii4ac UCNosb3yeTcs KoHLenuus
«MArKoOro ruépuga». [nsg 60nbLueid 3KOHOMUYHOCTY Npu-
MEHSIOT TaK Ha3blBaeMble MOJIHbIE FMOpULb!:

©® «napannenbHblil rMépua» n «napannensHo-nocre-

[I0BaTenNbHbIA rnépua» ¢ nnaHeTapHon nepegaden
KpyTawwero momeHTa mexay [1BC, anektpoggurare-
NeM 1 TPAHCMUCCUER aBTOMO6UNS (Hanpumep, LWu-
POKO M3BECTHas MOAENb rmépuaHoro aBToMoouns
Toyota Prius ¢ 1BC ¢ TepMOAMHAMUYECKIM LIMKMOM
AtkuHcoHa/Munnepa);

@ «nocnenoBaTenbHblit rnbpua»: OBC coeanHeH
C 3M1EKTPOreHepaTopom, a TAr0BbIA ANEKTPOJBUra-
Tesb TONbKO C KOMecamm, UMeeTcs HebosbLuas 6y-
(hepHas anekTpuyeckas 6arapes (Hanpumep, u3-
BECTHbIEe KapbepHble camocBanbl «benA3» ¢ anek-
TPOMEXaHNYECKOI TPAHCMUCCUE NN IerkoBOM aB-
ToMo6unb Chevrolet Volt).

MpoBoannuch 3kcnepumMeHTbl No nepexody ¢ OBC Ha
[BUraTenu-3NneKkTPoreHeparopbl CBO604HO-NOPLIHEBbIE
¢ KMNM 42 % (Toyota, 2014), aBuratenu no LuUKNy BHeLU-
Hero cropanus Ctupnuura (Ford n NASA, 1980-1986 rr.).

Ho y>e cerofiHg aBTonpou3BOAUTENN OCYLLECTBASOT
CNeaytoLLMIA LT N0 3aMeHe CUI0BOI YCTAHOBKMN MyTEM Me-
pexofa Ha anekTpomo6unu ¢ 0Tka3om ot ABC u MHOroCKo-
POCTHOW TpaHcmuccun (Hu3kuin 06wmin KMJ nenonb3osa-
HUs aHepruu Tonnuea g0 20-30 %) ¢ nepexofoM Ha 3nek-
TpoABUrartesib ¢ 0JHOCKOPOCTHOW TpaHecMuccuein. B aTom
cnyyae o6wmit KM ncnonb3oBaHns 3Heprum anekTpuye-
ckom cetn gocturaet 50-60 %.

JKkcnnyarayuua aBTOMOOMNbLHOro TpaHcnopra

Y MHOTUX eBPOMNECKNX 1 a3UaTCKUX CTPAH CYLLECTBY-
tOT MNaHbl NEPErTI NOJTHOCTLIO MW YACTUYHO L0 KOHLA
2020-x rofi0B Ha 3NeKTpOMOOBUIIA B rPY30BOM, 06LLIECTBEH-
HOM U NIMYHOM aBTOTPaHcNopTe. NpoBesem aHanus nepcrex-
TWB MO NOMHOMY (3N1EKTPOMOOUNIL) MW YaCTUYHOMY (Tn-
6pua) nepexody Ha3eMHOro TPAHCNOPTA HA 3N1EKTPUYECTBO.

«4uUcTble» 3NEKTPOMOBUN UMEIOT ClieaytoLLIMe TUMO-
Bble NPOBIEMbI:

® Tpebyetcs 60NbLION 3anac JHeprum (pacxon aHep-
ruu coctasnset 20-25 kBt-4/100 km [1]);

® Kak CnefacTsue nepsoil Npo6aeMbl — He6OoMbLLON
3anac xopa (8 cpegHem ot 100 go 500 km) [2];

® (0/blUOe Bpems 3apafa Ha 06bl4HbIX 3apAAHbIX
CTaHuusax (0T 5 go 15 4acos; CKOpPOCTb 3apsamku
OrpaHn4yeHa MOLLHOCTBIO BbITOBbLIX 3NEKTPOCETEN
2-15 kBT) [3];

® Bbhicokas ueHa Ab (Ha Tesla Model 3 6atapes ctout
0KOJ10 MOJSIOBMHbI CTOMMOCTM HOBOIO 3/1EKTPOMO-
6uns [4]);

® He60/NbLUOe YUCIO LWUKNOB «3apaj — paspan»
Y MaccoBo pacnpocTtpaHeHHbIx Tvnos Ab (o1 600 Lo
2-3 TbIC. UMKNOB W, KaK CIeAcTBuMe, 06LLMiA npober
6e3 3ameHbl Ab 0T 60 10 200 ThiC. KM, B OTAENbHbIX
cnyyasx fo 1 MiH Km).

lepeyncneHHble Npo6eMbl B 0CHOBHOM B3aUMOCBSA3a-
Hbl 11 B NEPBYI0 04epefib CBA3aHbI C MPUMEHAEMbIMU NTUTUIA-
MOHHbIMK 6aTapesamu. UIx rnasHble HefocTaTky [5]:

@ XKUOKUA OPraHNMYecKum 3NeKTPONIUT — Kak Cled-
cTBWe, npu neperpese Bbile +80 °C cyuiecTyet
0MacHOCTb BO3ropaHns, a npu Temneparype Huxe
—10...—19 °C Ab He 0TAAOT NONHbINA 3apaf ¢ onac-
HOCTbO 6€3B03BPATHOO BbIX0A U3 CTPOS;

® HeBbICOKUE 6e30MacHble CKOPOCTM 3apsja u pasps-
Ja 6arapel;

® HI3KAA B CPABHEHWUU C XXKUAKUM OPraHU4ecKUM To-
NANBOM yaerbHAA 3HEProeMKOCTb (6eH3UH — OKONMO
11,6 kBt-4/kr; 0,14 kBt-4/kr nna Ab Nissan Leaf [6]);

©® He60sbLLIOE YMCNO LMKMOB «3apsag — paspsg» (0Ko-
no 1000 umKoB Npu He3Ha4YUTENbHOI Aerpagauum
eMKOCTW aKKYMYNATOPOB B TE@YEHWE HECKONbKUX
ner).

Otciopa cneayet, 4To 6aTapes Ha 24 kKBT-4 1 Becom
270 kr cooTBetcTByeT npobery ao 100 Km u pacxoay To-
nnuea 6eH3MHOBOr0 aBTOMOOUNA NPUMEPHO 8 N BeH3K-
Ha (13 NPeLnonoXeHns 0 CPeHeM pacxoje 6eH3MHOBO0
nerkosoro asTomo6unsa 8 n 6eHsuHa Ha 100 km). Ab Tesla
eMKOCTbt0 75 KBT-4, Becom 480 Kr [4] v 3a9BNEHHbIM 3a-
nacom xofa o 500 KM COOTBETCTBYET NPUMEPHO MOJSTHO-
My 6eH306aKy Ha 40 nuTpoB 6eH3uHa. [apaHTna Ha Ab pa-
€TCS Ha CPOK 4—8 neT ¢ rapaHTWitHbIM NPo6erom, COOTBET-
CTBYHOLLMM B cpeaHem Ao 600-800 uuknos «3apsag — pas-
pag». CywwecTBytoLas ANCNponopLms B BECE aKKyMynsTo-
POB 1 3anace opraHuyeckoro Tonnuea ans [1BC npuHumnu-
ANbHO He YCTPAHUMA Ha CYLLECTBYIOLLNX MPOMbILUNEHHbIX
TEXHONOTUAX aKKYMYNATOPOB, BKIQYAA Takne, Kak:
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JKcnnyarayuua aBTOMOOMNbLHOro TpaHcnopra

® mTnin-xene3o-ocdartHole (LiFeP0O4): Hxe pabo-
4ne Temnepatypbl pa3psaga (8o —40 °C), xyxe yaenb-
Has 3HEProemMKoCTb, 60JbLUE 3aSBIIEHHbIX LUKNOB
«3apag — paspag» (ot 2000 go 7000 umknos) [7];

©® niuTuiA-TuTaHatHble (LTO): Hu3kue paboyue Temmne-
patypbl paspaga (8o —40 °C), xyxxe ynenbHas sHep-
rOEMKOCTb, 3Ha4UTENbHO 60MbLLE 3aABNEHHbIX Lin-
KNnoB «3apag — paspag» (8o 20000 uuknos) [8];

® Hatpuit-cepHble (NaS): Heoporue, Bbile yaenbHas
3HEProeMKoCTb, 60NbLION CPOK CNYXO6bl, BbICOKO-
TemnepatypHbii anektponmT (+300...+350 °C), onac-
HOCTb NOXKapa npw HapyLleHun repmeTudHocTu [9].

CneunanncTbl XMMUYECKON NPOMBILISIEHHOCTH CTPe-
MSATCS B NMEPBYH 04epefb CHU3UTb PUCKM NMPUMEHEHUS aK-
KyMyrSITOPOB NePexofoM Ha TBepA0Ma3HbIA 3NEKTPOSUT
1 3aMEeHOI JOpPOroro NUTKS Ha AeLeBblil MeTass, Kak, Ha-
npuMep, 3KCNepUMEHTaNbHbIE HATPUIA-MOHHBIE U Kanuii-
NOHHbIE akKymynaTopsl [10]. 3T0 N0O3BONUT B NEPCNEKTM-
BE PELUNTb 4acTb NPO6IEM NPUMEHEHUS 3NIEKTPOMOOUIIEN.
OpHako B 3TOM Cny4ae BCe PaBHO OCTAHYTCS Takue npobie-
Mbl, KaK 60/bLLIOI BEC aKKYMyNATOpHbIX 6aTtapent (17-25 %
BCEro Beca 3NeKTpoMobuns) U HeBbICOKAs CKOPOCTb 3apsia-
K (orpaHnyeHue 6bITOBbIX 3NEKTPOCETEN).

HecmoTps Ha 3T1 Npo6iemsl, MPOrHO3bl POCTa NPOK3-
BOACTBA 3N1eKTpoMobuneit Ao koHua 2020-x rogos BecbMa
ONTUMUCTNYHBI. Tak, Hanpumep, cornacHo [13], k 2030 ro-
QY eXerogHo 6yaet npoaasatbes 6onee 20 MIH 311eKTPO-
mobuneii (puc. 1).

20 MNH MaLnH

2017 2019 2021 2023 2025 2027 2029
WcToynmk: Bloomberg New Energy Finance

Puc. 1. Pocm psiHka 3/1ekmpomobuned:

W — Jpyeue cmpansi; B — AnoHus; B — Kumad;
W — CUIA; ® — Espona
MopenupoBanue

HOBbIX TEXHUYECKUX PeLLeHUi

B ¢cBsi3M ¢ NponcxoasLLMI PEBOSIOLMOHHBIMM U3MEHE-
HUAMU HA aBTOMOBULHOM PbIHKE X04ETCA 3a[1aThCsA BOMPO-
COM, KaK [IOMmKHa ce6si NOBECTI 0Te4eCTBEHHAS NPOMBbILL-
NEHHOCTb, 4TOGbI B GYMYLLEM UrPaTh XOTb KaKY0-TO 3aMeT-
HYIO pONb Ha MUPOBOM PbIHKE. HY)XXHO OTMETUTb, YTO NOMbIT-

K1 CO3aTb MMOPUAHBIE U 3NEKTPOMOOUNN B HALLIEN CTPaHE
perynsapHo npeanpuHumaiorcs. OaHako fanbLue npoToTu-
na [1eN10 NnoKa He CABUHYNOCh, X0Td B Mupe B 2017 1. 66110
npoussefeHo 6onee 1,2 MiiH asTomo6bunen [14].

BnosnHe BO3MOXHO, YTO AN CO3LaHUA B HaLLen CTpa-
He NpPOoU3BOACTBA COBPEMEHHbIX 3NEKTPOMOOUNeil BMOs-
He NoA0NAEeT MOAEb, N0 KOTOPOIA NoLna amepuKaHcKas
NPOMbILUNEHHOCTb. imeeTcsa B Buay komnauus Tesla, ko-
Topas 6bina co3faHa Kak pas Ans npou3BoLCTBA 3NIEKTPO-
mMo6uneil, B TO BpeMs Kak Apyrue aBToMoBUIIbHbIE TUraH-
Tbl GLLIA n3-32 HENOBOPOTNNBOIA YNIPABNEHYECKO CTPYK-
TYpbl HE CMOIIIN BLICTPO NEPECTPOUTLCH HA NPOM3BOLCTBO
asTomo6bunein 6e3 IBC (cnyyaii ¢ Chevrolet Bolt EV nuwb
HEMHOr0 CKpalUnBaeT CUTYaLuIo).

HoBas KoMnaHus B HaLLeli CTpaHe BNoNHe Morna 6bl 3a-
POANTLCS, HO L1 3TOMO HYXXHbI XOPOLLWE JONITOCPOUHbIE
UHBECTMLMN. VIHTEPECHbIM B 9TOM NaHe BUAWUTCS NOsBe-
HUE TaKOi KOMNAHWW N3 Kpyra SHTy31acToB-aBTOMO6UNU-
CTOB. B 3TOM Ccny4ae 0TpaboTKy HOBbLIX PELUEHUIA B 06N1acTH
ABTOMOOGUNbHBIX 3M1EKTPOJBMIaTeNeil NpeanaraeTcs nposo-
OUTb HA pafuoynpasnsemsix mogensx. Mpuyem achdexTus-
HOCTb U HAZIeXHOCTb PELLEHUIA MOXHO NPOBEPATL BO Bpe-
M$ PErynsipHo NPOBOANMbIX COPEBHOBAHMIA. 3TO OT/INYHAS
BO3MOXXHOCTb C HEOOMbLLNMY (DUHAHCOBBLIMMW U3JEPXKKaMK
[0CTaTO4HO 0NepaTMBHO NPOBEPSATL PasNnyHble UAEU, KaK
HEeNOCPeACTBEHHO CBA3AHHbIE C ABMraTenem, Tak 1 conyT-
CTBYIOLLE — HANpPUMep, CBA3aHHbIE C 3N(EKTUBHOCTLIO
1CNOJb30BAHUSA aKKYMYNATOPHbIX 6aTape.

B aspoamHammny4eckux UcnbITaHMaX aBTOMOGMNEN yxe
[aBHO NPUHATO NCNONb30BaTh MacLuTabHble mogenu [11].
[nsa mamyecknx aKkcnepuMeHTOB NpeacTaBnsaeTca ynoo-
HbIM NPUMEHEHWE PaLN0YNpPaBnfeMbIX MOAENEN aBTOMO6GU-
neit n 6arr macwutaba 1:5...1:10. 3tn mogenw, kak u non-
HOpa3MepHble 3IeKTPOMOBUNN, UMEIOT CUCTEMY aMOPTU-
3aTOPOB NOJBECKMN, Pa3Hble BUbI NPUBOAA KONEC (nepes-
HWIA/32JHUIA UNW NIONHBIA). BO3MOXXHOCTN TECTUPOBAHMS MO
pasHbIM penbedam Tpacc Ha pasHbIX CKOPOCTHBIX yHacTKax
NO3BOMAIT OLEHMBATL BPEMSA TPACCHI U YAENbHbIA Pacxos,
9Hepruu (BT-4/100 m npo6era), BbISIBNAS BAMSIOLLNE Napa-
METPbI MOZENU (HACTPOIKM NOJBECKU, 3aMeHa 3NeKTPOMO-
TOpa 1 6arapewn, U3MeHeHUe NPUBOAA KONeC, CTUMb BOXAeE-
HUS 1 apyrue hakTopbl).

Hanpumep, ecnu mogens macwiraéa 1:10 (anunoit 50 cm)
umeet anektpopsurarenb 240 BT n akkymynatopHyto 6ara-
peto Ha 7,4B 3200 MA4 (23,7 BT-4) Ha 8 MmuHyT npobera v BeC
0KOJI0 2,5 KI, TO COrMIaCHO aHanu3y pasmMepHOCTU NOJTHO-
pasMepHbIi 311eKTPOMOBUITL (YBENUYMBLLMCH COMMACHO Mac-
wTaby mogenu) 6yneT UMeTb CreflytoLLine XapakTepucTukiu:

1) maccy: 10%2,5kr =25 T;

2) 6atapeto: 103.23,7B1.4 = 23,7 KBT-y;

3) Bpems npo6era: 10'-8 = 80 mun (0kono 100-200 Km
npo6era);

4) anury anektpomo6uns: 10'-50 cm = 500 cM = 5 w;

5) MOLLHOCTb 3MeKTpoJBuUraTens: 103-240 BT = 240 kBT
unm 326 1.c.



[inq peweHus npobrem anekTpoTpaHcnopta 6b110 6bl
NOTUYHBIM PacCMOTPEeTb MoJenu macwitaba 1:2 (anuHa
2,5 M; macca 312 kr; 6arapes 6 kBT-4; Bpems npo6era 40 MuH
(okono 50...800 km npo6era Ha 3apsaKe); MOLLHOCTb 110
30 kBT). Macwwutab 1:2 cxox ¢ napameTpamu 3neKTpomo-
6unsa Renault Twizy (anuHa 2,32 m; macca 450 Kr; 6atapes
6,1 KBT-4; MoLHOCTb anekTpoasuratens 13 kBT; npo6er
50...100 km; ueHa okono 1 mnH py6.) [12].

3aknoyenue

CyLLeCTBYIOT pasninyHble MyTH PeLLeHns npo6nem as-
TOMOOMNBLHOrO TPAHCMOPTA B 3aBUCUMOCTMN OT MPOrpec-
ca B 0651acTsX:

1) Ha JanbHIOK NepecnekTuBy:

©® aKKYMYNATOPHbIe 6aTapen — yOeLleBlieHne 1 yBe-

NINYEHNE LMKNOB «3apsa — pa3pan»;

@ 4acTOTHble Mpeo6pa3oBaTenn 3NeKTpoaBuUrare-

nei — noBbILWeHNe 3KOHOMUYHOCTUN U ONHAMUKKN
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A dekTnBHOE (DYHKLUMOHNPOBAHWE TPAHCTIOPTHON
CETY ABJIAETCH OJHUM U3 OCHOBHbIX YCNOBUIA COLMANBHO-
3KOHOMMYECKOro pa3BuTus TeppuTopuin. TpaHcnopt obe-
cneyusaeT nNoTPe6HOCTH 0Tpacneil 3KOHOMUKMN 1 Hacene-
HUS B MepeB0o3Kax rpy3os 1 naccaxupos. o nHgopma-
umn ®efepanbHOM Cnyx6bl rOCYLAPCTBEHHON CTATUCTH-
K1 aBTOMOOUNbHbIA TPAHCNOPT ABNISETCA OCHOBHbLIM BU-
JOM TpaHcnopTa B cdpepe rpy30060p0Ta 1 NacCaxxMpCKux
nepeso3ok [1].

OueHka 9 eKTUBHOCTI (PYHKLMOHUPOBAHNS aBTOMO-
GUNbHOI CeTM 0CHOBAHA HA PALE OCHOBHbIX €€ noKasare-
nei, puckoB 1 nx B3aumocesa3n. OanH U3 nokasarenen —
LOPOXHO-TPAHCMOPTHAA aBAPUINHOCTb, MHAMKATOPAMU KO-
TOPOW ABNAOTCA a6CONMIOTHBLIE NoKa3aTenu (yucno ATI, no-
rMOLLMX, PAHEHbIX) W MOKa3aTeny TPAHCMOPTHOIO U COoLU-
ANbHOI0 PUCKOB.

Mop TpaHcnopTHLIM PUCKOM NOHUMAETCA YMCNO KL, MO-
r6wmx B [T, Ha 10 TbIC. TPAHCNOPTHLIX CPEACTB, a Noj,
counanbHbIM — 4ucno nuu, normbwux B ATM, Ha 100 Thic.
Hacenexus [2].

B3ammocBA3b Mex [y nokasarenamu asToMobunusasmm
11 aBapUIHOCTU paccmartpmsanach MHOrMMU aBTopamu. B pa-
6oTe [3] npeacTaBneH aHann3 KoppensunoHHO-perpeccu-
OHHbIX CBA3EI MEX[Y YPOBHEM aBTOMOOUNN3ALMM U THXKE-
cteio [ATMN. ccnepoBanue [4] NOCBALLEHO OLEHKe B3aUMOC-
BA3N MEX[Y KONMYECTBOM TPAHCMOPTHbIX cPeacTs (TC) Ha
1000 xuTteneit, NNOTHOCTbIO aBTOMOOWITbHBIX JOPOT 1 CO-
umanbHeiM puckom. Mogennposanue B3aUMOCBA3N MEX-
4y 4ducnom asTomobunein Ha 1000 xuTenen 1 pa3nnyHbl-
MM COLMANbHO-3KOHOMUYECKUMM 1 [OPOXKHO-TPAHCNOPT-
HbIMMW MOKa3aTensiMu onucaHo B pabore [5]. Pa6oTa [6]
NOCBALLEHA B3aMMOCBA3M MeXy 06LLMM YUCIOM TpaHC-
NOPTHbIX CPEACTB 1 yucnom norubwmx B [ATT, a uccneno-
BaHuWe [7] HanpasneHo Ha OLEHKY BIIMSHMS pOCTa aBTOMO-
6unmsaumn Ha pasnnuyHble NoKasaTesnn JOPOXHO-TPAHC-
NOPTHON aBapPUIAHOCTH.

B 60nbLUMHCTBE pabOT NPEACTABIIEH aHANUS TONLKO Of-
HOr0 M3 Nokasarenen aBTOMOGMNN3aLLUK, YTO He NO3BONS-

JKkcnnyarayuua aBTOMOOMNbLHOro TpaHcnopra

€T OLeHUTb ero KOMMIEKCHOE BNUAHNE HA TPAHCMOPTHBbIN
1 COLMANbHBIA PUCK.

AHann3 MHOrQ4MCIIEHHbIX POCCUIACKNX 1 3aPYBEXHbIX
ny6nunKaLmi, NOCBALLEHHbIX NCCNEeJ0BAHNIO BIISHUSA YPOB-
HA aBTOMOGUNN3ALMM HA PA3NNYHbIE COLMANbHO-3KOHOMU-
YECKUe aCneKThl, YKa3blBAET HA aKTyaNlbHOCTb U MepCnek-
TWBHOCTb [JAHHOTO UCCIIE0BaHNS.

Llenbto paboTbl ABNSETCA KOMMIEKCHAN OLIEHKA B3au-
MOCBA3M OCHOBHbIX NMOKa3aTesieil aBTOMO6UNU3aLnn 1 aBa-
PUAHOCTW.

[Mon ypoBHEM aBTOMOOMNM3ALUKU 06bIYHO NOHUMAET-
CS1 KOJINYECTBO NIUYHbLIX JIErKOBbIX TPAHCMOPTHBIX CPEACTB,
npuxoaswmxcs Ha 1000 xuteneit [8]. OgHaKo, kak Noka-
3aHo B paborte [9], npu aHanm3e B3aMMOCBA3U C aBapUAHO-
CTbt0 60Nee KOPPEKTHO Y4MUThIBATL HE TONLKO KONMUYECTBO
WHAOUBMAYANbHBIX JIETKOBbIX aBTOMOOGWIIEN, MPUXOAALLMNX-
cq Ha 1000 xuTeneit, HO U Apyrue COCTaBNAIOLLME aBTO-
mo6unuaumi: konnyectso TG Ha 1000 xuTenei, konuye-
CTBO Nn4HbIX TG Ha 1000 >uTenei, KONMYECTBO NErKOBbIX
TC Ha 1000 xuTenein. Kpome T0Oro, MccneaoBaHue gonon-
HEHO aHanNNU30M 0O6LLEro Y1cra TPaHCMOPTHbIX CPEACTB U UX
KONN4YeCcTBa B 3aBMCUMOCTY OT AaThl BbINycKa.

CornacHo AaHHbIM N0 YMCMEHHOCTW HaceneHns [1] n uH-
chopmaumun rMBAL Poceun [10] paccuutaro yucno TC, npu-
xogswieecs Ha 1000 xuteneii ans cy6bektos CAO (puc. 1).

lpoBeneH pacyeT TPaHCMOPTHOrO pucka no Poccuu u no
cyobektam COO. PesynbraThl pacyeta nokasaHbl Ha puc. 2.

3Ha4uUTeNbHO 60ee HU3KIUE NoKa3aTenn paccmarpu-
BaeMoro pucka 3agukcuposaHbl B HoBocuéupckon, Ke-
MepoBCKoii, OMCKkoIi 1 ToMCKoi 06nacTsX. BbicOkoe 3Ha-
YyeHue TpaHcnopTHOro pucka B Pecny6nuke TbiBa cBA3a-
HO C BbICOKOW CMepTHOCTb0 B AT npn HE6ONbLIOM KO-
nuyectse TC.

Pesynbratbl aHaN0rM4YHOro pacyera coumanbHoro pu-
CKa NnokasaHbl Ha puc. 3.

CpaBHeHMe ¢ 06LLUEPOCCMACKMM YPOBHEM MOKA3amn0 CX0-
XXue pesynbratbl: 601ee HU3KME 3Ha4eHUs 0TMeYeHbl B Ho-
Bocubupckoii, Kemepockoii, OMckoii n ToMckoi 06nacTsax.
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Puc. 1. Konuyecmso TC Ha 1000 xumeneli no cy6vexkmam (PO
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Puc. 2. TpaHcnopmHslili puck 8 pecuoHax (90
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Puc. 3. CoyuanbHblili puck 8 pecuoHax (0

B pesynbrare pacueTa koahuLmeHTa Koppensumum ycra-
HOBJIEHA BbICOKAS CXOXECTb MEXAY COLMANbHBIM U TPAHC-
MOPTHbIM PUCKOM (ry,=0,95), 4TO aeT 0CHOBaHME B asb-
HEMLLMX Liarax aHanmsa ucnosib30Bath TOJIbKO OfMH NOKa-
3aTeflb — COLMATbHbIA PUCK.

[ins fanbHemLero aHanusa 1 nony4eHns KOPPeKTHbIX
pe3ynbTatoB NpOBeeHa NpoBepKa Ha BbI6POCHI C NOMO-
LUbt0 onpegeneHus rpaHny Toloku. [JaHHble, BbixoALme
3a rpaHuubl, UCKNo4eHsbl. MNapbl ang pacyeTa koppens-
umnu chopMUPOBAHBI C YHETOM OJHOPOAHOCTY AAHHbIX:

OTHOCUTESIbHbIE (aBTOMOGMNN3ALMSA 1 PUCK) 1 aBCONIOT-
Hble AaHHble (OTMN v 4ucno TC). B Tabn. 1 npeacTasneH
pe3ynbTar pacyeta KoaduLNeHTOB KOppenaumm Mexay
pasnu4HbIMM NOKa3aTensaMm aBTOMOBUNU3aLMN U YPOB-
HEM couuanbHoro pucka. iHtepnpeTauma 3Ha4eHui no-
3BOJIAET CLleNathb BbIBOA 06 OTCYTCTBUM 3HAYUMON NINHEN-
HOW B3aUMOCBA3U.

B 1a611. 2 0TpaXeHb! pesynsrathl pacyera koaduuu-
€HTOB KOPPensaLmn Mexzy Y1CcioM TPAHCMNOPTHbIX CPEACTB,
X BO3PACTHbIM COCTABOM U YPOBHEM aBapUAHOCTU.

Tabnuua 1

KoaduumeHTbl KOppenauum mexxay ypoBHeM aBTOMO6GUNM3ALMUM M aBAPUITHOCTbIO

ABTOMOGMNM3aLMa

ABTOMOOMNM3aLUS

ABTOMOOMNM3aLMS
(nerkoBble NUYHbIE)

ABTOMOGMNM3aLMaA
(nerkoBble BCero)

(no o6wemy uncny TC)

CounanbHbii

0,02
puck

-0,10

(TC chuanyeckux nuu)

-0,07 -0,13




JKkcnnyarayuua aBTOMOOMNbLHOro TpaHcnopra

Tabnuua 2

KoadpuumeHTol Koppensauuu mexgy uncaom TC no BO3pacTHOMY COCTAaBY U aBapUHHOCTbIO

Bo3pacTHoil cocTaB aBToMO6UNEN

Bcero TC
ot 1

o 1ropa 1o 3 ner

amn 0,94 0,60 0,60

ot 3 0T 5 ot 10
1o 5 ner no 10 ner 0o 15 ner

CBblle
15 ner

0,74 0,85 0,83 0,94

CunbHas npsimast B3auMOCBA3b BbifBNEHa B nape « TN —
o6wiee 4ncno TC», 4T0 3aKOHOMEPHO: PErMOHbI, XapakTepi-
3YH0LLMECH MarbIM OTHOCUTENbHbIM Ynucnom TC (Pecny6nu-
ka Antai, Pecny6nuka Xakacus), OTNN4at0TCH U HEBLICOKON
WHTEHCUBHOCTBIO IBV)XKEHUS Ha JOPOrax 1, COOTBETCTBEHHO,
MEHbLLUM NOTEHLMANbHLIM PUCKOM CTONIKHOBEHWIA. POCT KO-
9 (PULMEHTOB KOPPENALMY NPY ABKEHUM N0 BO3PACTHBIM
rpynnam KOCBEHHO CBULETENLCTBYET 0 TOM, 4TO Bo3pact TC
OTPULIATENLHO BNUSIET HA YNCIO0 aBapuii.

B pesynbrare nccnenosaHus CLenaHsl CriefyoLwme Bbl-
BOJbI:

1. TpaHCMOPTHBIN 1 COLMANbHbINA PUCK 3HAYUTENIBHO Pas-
nuyaetcs mexay pernoHamu COO: HAMMEHbLUMMY 3HAYEHM-

MK xapaktepusytotcs Hosocubupekas, Kemeposckas, Om-
ckas 1 Tomckas 0651acTt; B TO Xe BpeMs nokasatenu 060-
X BULOB PUCKA CXOXU: KO3 ULMEHT KOPPENALUN MEX-
Ay Humu 6onee 0,9.

2. Mexny ypoBHeM aBToMO6GUIN3ALIMM 1 aBAPUIAHOCTLIO
He HaliIeHO 3Ha4UMOIA TIMHENHON CBA3K. 3TO FOBOPUT O TOM,
41O camo no ce6e ysenuyeHne TC Ha eAMHULY HACENEHUS
He BeJIeT K POCTY COLMAIbHOro pucka.

3. HailgeHa nonoxurenbHas nHeRHas CBA3b Mexay
konuyectsom TG v 4ncnom OTI1, a Takxe pocT Koaddu-
LIEHTOB KOppenauum npu yBenuyeHun obbema 6oree cra-
pbix TC, KOTOPbIA CBUAETENLCTBYET 06 YBENNYEHNN NOTEH-
uransHoro pucka TG ¢ Bo3pacTtom. WT
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TexHu4yeckue Tpe6oBaHUA N peKOMeHAaUum
K 0(hOpMNEeHunio cTaTen

1. MNy6nukaums cocTOUT U3 CneaylWwmx 0683aTeNbHbIX
3IEMEHTOB:

a) VOK;
6) @.W. 0. aBTopa (aBTOPOB) (Ha PYCCKOM W aHTNIA-
CKOM A13blKax);

B) Ha3BaHWe CTAaTbW (Ha PYCCKOM W aHINIMIACKOM
A3blKax);

r) aHHoTauns (Ha pycCKOM M aHrNUIACKOM A3bIKaXx);

[) KIl04eBble CNOBA (Ha PYCCKOM U AHTUACKOM
A3bIKax);

€) TEeKCT CcTaTbm;
X) 61bnmorpadouyeckunin Cnucoxk;

3) cBefeHMs 06 aBTOpe (aBTOPaXx): MeCTO paboThl (y4e-
Obl), y4eHas cTeneHb, y4eHoe 3BaHne, JOMKHOCTD,
MOYTOBbLIA agpec, TenedoH, e-mail (Ha Pycckom
1 aHIMNACKOM AI3bIKaX);

u) MOpTpeTHoe (hOTO aBTOpa (ABTOPOB), MpeLCTaB-
NEHHOE B 3NEeKTPOHHOM BUjiE OTAENbHbIM (haiinom,
LIBETHOE, BbICOKOr0 Ka4yecTtsa, B hopmarax *.jpg
(o7 200 K6), *.tif (o1 1 M6).

2. Martepuans! nogroTtasnueatotcs B pegakrope Microsoft
Office Word 2003, 2007.

3. 06bem cTaTbi He 6onee 15 cTpaHu,

4. Cnucok nuTepaTtypbl NOMELLAETCA B KOHLE CTaTbi
noc/ne noAs3arosoBka U ocDOPMNSAETCS B COOTBETCTBUM
¢ FOCT 7.1-2003, TOCT 7.0.5-2008. Cebinku Ha nuTepary-
py B TEKCTe cTaTbi 0CDOPMASIOTCS B KBaAPATHbIX CKOBKAX
(31, [3, 41, [3-7]).

5. TpeboBaHua K pa3meTke M hOpPMaTUPOBAHNIO TEKCTA.
Mons cTpaHuLbl — Mo 2 CM C Kaxaoro kpas. CTpaHuupbl
[OOMKHbI ObITb 663 Hymepauun. TekCT cTaTby. LWPUET

Times New Roman, kernb 14; MeXCTPOYHbIA WHTEpBA
NONYTOPHbIA; BbIPABHUBAHWE MO LUMPUHE; OTCTYN NepBoi
CTpoKwM 1,25 CM; paccTaHoBKa NepeHOCoB aBTOMATU4eckKas.
lMpocTble dhopMyIibl U COYETAHUA CMMBOJIOB HabuparoTes
B TEKCTOBOM PEXUME, CNOXHbIE — NPY NOMOLLM peaakTopa
dhopmyn Microsoft Equation unun MathType n pacnonaratotcs
Mo LIEHTPY CTpaHuupl. HanncaHue 6yKkB: pycCKue u rpeye-
CKue BYKBbI (3, 6, B, A, b, B; &, ®, Q, ), a Takxe Lnpsl
n yHkuun (1, 2, 3; I, V, XIl; sin, Ig, min u gp.) nuwytcs
TONbKO NPAMO; NaTuHcKue 6yksebl (a, b, ¢, A, B, N np.) -
TO/NbKO KYPCUBOM.

6. PucyHKM ¥ TabnuLbl. TabunLbl JOMKHbI ObITb CHAGXKEHbI
3arofioBKamu, a PUCYHKU — nognucamu. Pacnonoxexue
3arosI0BKOB: CNOBO «Tab/mmya» — B Npasbli KPaii Tabnmupl;
Ha3BaHue Tabnuubl pacnonaraeTcs no LeHTPy Hag Tabnu-
Lien. B pucyHkax (guarpammax u rpagrkax) cnoso «Puc.»,
HOMEp W Ha3BaHWe PUCYHKA PacnonarakTcsa no LEeHTpY Ha-
60pa nog pucyHKom. Pacnonoxxexue Tabnui, n pucyHKoB —
MoCIe CCbIIKN Ha HUX. YCNOBHbIE 0603HAYEHNS B PUCYHKAX
1 Tabnmuax, eCnu OHW ecTb, JOJKHbI ObITb pacLLUMdPOBaHbI
B MOANUCHW NN B TEKCTE CTaTbM.

PucyHku. LiBeTHbIE 1 HepHO-6enble (eCnu HeT LBETHbIX)
UNNIOCTPALMM NPUHUMAOTCA OTAENbHbIMM dhaiinamu B qoop-
marax *.jpg (ot 300 K6), *.tif, *.bmp (o1 2 M6). Hegonyctu-
MO MCMOJIb30BaHNE N306paXKeHUI, B3ATbIX U3 IHTepHeTa,
pa3mepom 5100 K6, a Takxxe 0TCKaHWpPOBaHHbIX BEPCUN
Na0X0ro KayecTsa.

Iunarpammbl, cxeMbl U TaBAMLbI MOrYT ObITb NPEACTaB-
neHbl B popmatax MS Excel, MS Visio, MS Word (crpynnu-
poBaHHble). OTAAETCA NpesnoyTeHne NCXOAHbIM (haiinam,
KOTOpble [OMYCKAIOT pefakTMpoBaHue pUcyHka. [lonycka-
t0TCA N306paXKEHNs, KOHBEPTUPOBAHHbIE B hopmartbl *.cdr,
*.cmx, *.eps, *.ai, *.wmf, *.cgm, *.dwg.

7. Matepuanb! ang 04epegHOro Homepa NPUHUMAOTCS
Ao 30-ro yncna nepsoro mecsua Kkeaprana.

MoanucHOM MHAEKC U3aHMNA
B 06wepoccuiickom Katanore «flpecca Poccun» — 85022.
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