U HE TOJBKO, HO IIPU 3TOM HE BCE MOCIEACTBUS MOKHO UCIIPABUTh. 3a FOJ B MOPSL M OKEaHbI CIMBAETCS
okoio 11 MIH T HEPTENPOLYKTOB: C MOPCKUX Cyn0B 28 %, mpu 3TOM [10JIsl TAHKEPOB COCTABISIET Oojee
50 %; co ctokoB pek — 28 %; c Oepera — 16 %; c cymoB, HaXOISIIUXCS Ha CTOSIHKE B mopTtax, — 14 %;
m3 atMocdeps! — 10 u 4 % u3 apyrux uctouHukoB[2]. Taxke mym 1 BHOpaIiu, co3laBaeMble aBTOMOOH-
JIIMHU, KOTOpBIE Ha YJIHMIAX KPYMHBIX ropoaoB pocturatoT 120-130 ab, yuuTeiBas, 4TO ypOBEHb IIyMa
¥ BUOpAIiH, [UTUTEITHHO TIEPEHOCUMBIHN Y4eI0BEKOM 0e3 BpEIHBIX MOCIIeACTBIM, cocTtaBisteT 80—90 nb.

IlocnencTBus [uid 4esoBeKa M HPUPOABI BCIEACTBUE TPAHCIIOPTHOH AEATEIHOCTH HEBO3MOJXKHO,
Ha JaHHBI MOMEHT, HcUepnaTh UMEIUMUC MeTonamu. Mmerommeecs ceifyac 3K0JI0TM4ECKOe 3aKOHO1a-
TEJIbCTBO CKOPEE AETAET IMOMBITKH 3KOJOIMYECKOM 3aIlMThl, a He SBJSIETCS NCHCTBEHHBIM MEXaHH3MOM
peanu3anny CyIEeCTBYIOMNX U HAKAIUIMBAEMBIX IKOJIOTHIECKHUX MTPOOIIEM.

Okonorudeckas 0e30MacHOCTh B IIPOLECCe TPAHCIIOPTHOM IEATEIBHOCTH HE MOXKET PELIMTh BCE WU
JTaXKe 9acTh COBPEMEHHBIX IpobiieM. BemyTes pa3paboTku 1o MOBHIIEHAIO0 3(P(GEKTHBHOCTH MCTIONH30Ba-
HUS TEX )K€ MPUPOJHBIX PECYPCOB B TPAHCIIOPTHOM IEATEIBHOCTH, OJTHAKO MPOMIET elle MHOTO BPEeMEHH,
nepea TeM Kak 3TH Mepbl OyIOyT peaqu30BaHbl, a CYIIECTBYIOIIME Cepbe3Hble NPOOJIEeMbl TPeOYIOT
OBICTPBIX M JICWCTBEHHBIX PEUICHUH yXe ceifiuac. DKonorus 0e30MacHOCTH TPAHCIOPTHOH IeATeTbHOCTH
HE MOXET OBITh celdyac MpaBMIIFHO pealn30BaHa 3a CYET Pa3HBIX MOTPEOHOCTEH 3BEHBEB IETIH CaMOW
TPAHCHOPTHON AEATENBHOCTH.

CHucoK JUTepaTypbl

1 DxoHOMHUYECKHE U IOPUIMYECKHE HayKd. OKOJIOTHUECKOe IpaBo [DneKTpoHHBIM pecypc]. — Pexum noctyna
https://elib.psu.by/. — ara goctymna : 11.09.2020.

2 HanoHanpHbIH cTaTUCTHYECKUI KoMuTeT Pecniyomnku Benapych [DiexTponnsiii pecype] : odwui. caiit. — Pexxum mgoctymna :
https://www.belstat.gov.by/. — lara nocryna : 16.09.2020.

VJIK 349.6 (476)

3APYBEXHBII ONBIT IPABOBOI'O OBECIIEYEHMSI SKOJIOTMYECKOM
BE3OIIACHOCTH ITPH OCYIIECTBJEHUU TPAHCIIOPTHOM JEATEJIbHOCTH

0. A. XOTHhKO
FBenopyccruii nayuonanonwiti mexuuueckuil ynugepcumem, 2. Mumnck

DKoyornyeckasi 0€30IacHOCTh W TPAHCIIOPTHAS OE30MacHOCTh TECHO CBS3aHBI MEXIY COOOM B CHITY
HEraTHBHOTO BO3JICHCTBHS TPAHCIIOPTHOW AESTEIHHOCTH Ha OKPYKAIOIIYI0 cpery. Bmecte ¢ Tem maHHbBIE
KaTeropuu He SIBISIOTCS MACHTUYHBIMU MOHATHSIMU. OmpeneneHue 3KOJIOTHYEeCKOW 0e30MacHOCTH IMpe-
craBjeHo B KoHrenuu HarmoHaIbHOH Oe3onacHocTr PecyOonmku benmapych ot 9 HosOpst 2010 1. Ne 575,
3akone PecryOnuku bemapych oT 26 HOsiOps 1992 1. Ne 1982-XII «O6 oxpaHe OKpyKaiolleil cpeab» B
penaknun ot 17 uronst 2002 1. Ne 126-3 (¢ u3M. U A0I1.), OJTHAKO IOHUMaHHE TPAHCTIOPTHOM 0€301TacHOCTH
HE CJIOKMJIIOCH, TaK KaK B 3aKOHO/IATENBCTBE JAHHOE ONpe/IeNIeHHe He 3aKperieHo. Bmecte ¢ Tem cormacHo
3akony PecnyOnuku benapyck ot 5 mas 1998 r. Ne 140-3 «O0 ocHOBax TPaHCIIOPTHOW JEATEIBHOCTH
YKa3aHO, YTO OKPY KAIOIIasi Cpe/ia SBISETCS OJHIUM U3 OOBEKTOB, B OTHOIIEHHH KOTOPOTO 00ECIIeYHBAETCS
MUHHMANbHAS! BEPOSTHOCTh BO3HUKHOBEHHUSI OMACHOCTH NPU TPAHCHOPTHOW aAesTenbHOCTH. [lomaraem,
1Ienecoo0pa3Ho paccMaTpUBaTh JAHHYIO NpoOiieMy 0osiee TII00aNbHO M UCCIICOBATh CYIIHOCTh SKOJIOTH-
YeCKOW 0e30MMacHOCTH TIPU OCYIIECTBICHUH TPAHCIOPTHOHN NEATEIHHOCTH C TIO3HWIIMK MIPAaBOBOTO obectie-
YeHUsI, TOCKOJIBbKY AEATeIHbHOCTD, CBA3aHHAS C TIEpEMEIEHHEM TPY30B, TACCAKMPOB U Oaraka pa3iuiHbIMU
BU/IaMH TPAHCIIOPTA, & TAKKE OKa3aHUEM JPYTUX TPAHCIIOPTHBIX YCIYT BIMSIOT B COBOKYITHOCTH Ha COCTOSTHUE
3aIIUIIEHHOCTH OKPYXKAIOIEH Cpellbl, pealn3aliio 1paB IpaXkIaH Ha >KH3Hb U 3/I0POBbE, 00ECTIeUMBACMBIX
MOCPEACTBOM MOJICPKAHUS 0JIaronpUsSTHON OKPYKAIOIICH CPeJIbl.

B Pecniybnmke benapych BOmpockl IpaBOBOTO 00eCIeYeHHs IKOIOTHIECKOH 6€30MaCHOCTH B YCIIOBUSAX
WHTEHCHBHON TPAaHCIOPTHOW JESATENHHOCTH, (PYHKIIMOHMPOBAHUS TPAHCHOPTHOTO KOMIUIEKCA, PacHIMPEHUS
TPAHCIIOPTHOTO COOOIIEHHS M €r0 BO30OHOBIIEHHUS BCIE/ICTBUE MAHIEMUHU aKTyainbHBL. OIHAKO OCTaeTcs
Hepa3paboTaHHOCTh PETyJIMPOBaHMs B TaHHOH cdepe Ha 3aKOHOJATEIHHOM ypoBHE. BMecTe ¢ TeM B 3apy-
6C)KHI)IX CTpaHax CJIOKHIMUCH OIPECACICHHBIC IMOAXOJbI, IMO3BOJIAIOINNEC YMCHBIIWUTL BPCI, HAHOCHUMBII
OKpY>Karolle cpere.

JlocTaTovuHO aKTUBHO Pa3pabaThIBAIOTCS MEPHI TI0 OXpaHEe OKPYXKAIOIIEH Cpellbl B eBPONEHCKUX CTpaHax
(ABctpun, I'epmanun, JlrokcemOypre, Hopseruu, llIsennn, @pannun, Ictonun u np.). Tak, exeromHo
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¢ 16 mo 22 ceHTsA0ps mpoBomuTcs EBporeiickas Hemenss MOOWIBHOCTH, B KOTOPOH yYacTBYIOT OoJiee
50 rocymapcTB ¢ LeNbI0 MPUBJICYh BHUMAHHUE HACcEIEHHE K MHOTOYHCICHHOMY POCTY TPAHCIOPTA H TOJTb-
30BaHMIO OOIIECTBEHHBIM TPAHCIIOPTOM, a TAK)Ke UHBIM CIIoco0aM MepeaBIKeHHs, a 22 CeHTA0ps Npu3HaH
Bcemupnpim gaem 6e3 aBromobuis. Kak u panee, B 2020 roxy Pecrybnuka benmapych Takke mpuHEMAeT
ydacTue B IpoekTe «MoOunbHOCTh €3 BpeAHbIX BBIOPOCOBY, MOCBSILEHHOM MPOJIBI)KEHUIO HU3KOYIJIEe-
POIHBIX BHIOB TPAaHCIIOPTA.

Bmecre ¢ TeM BO MHOTMX CTpaHax MPUHATH 3aKOHOAATEIbHBIE MEPHI, HAIIPABICHHBIE Ha COKpAIIEHNE
BPEITHOTO BO3JIEHCTBUS TPaHCHOPTHBIX cpenctB. Tak, B 2018 r. B bepnune npunst 3akoH «O MOOHIBHO-
CTH», HAIPaBJICHHBIN Ha YMEHBIIIEHHE BEIOPOCOB MMAPHUKOBBIX Ia30B, BKIIIOYAst MEPHI 110 CO3/IaHUIO HOBBIX
MapUIpyTOB PEIBCOBOrO TpaHcmopTa U BesnouHppacTpykTypsl [1]. C 2013 r. B DcTOHUHN MPeaycMOTPEHO
MOJIb30BaHUE OOIECTBEHHBIM TPAHCIIOPTOM OECIUIATHO JJIsi MECTHBIX kuteined, ¢ 29 despans 2020 r.
JlrokceMOypr — mepBasi CTpaHa B MHUpPE, B KOTOPOH YCTaHOBJCH OECIUIaTHBIA MPOE3] B OOIIECTBEHHOM
TpaHcnopre [2].

Ocoboe BHUMaHHE B PsiZie CTPaH yIENIAeTCs] BHEAPEHUIO MIEKTPOMOOHIICH, KOTOpBIE AeaioT BeE Ooree
JOCTYIHBIMH M3BECTHBIE aBTOMOOMIIBHBIC MPOM3BOAMTENHN. TpPaHCIIOPT C AIEKTPOJBUTATENIEM HE TOJIBKO
pemaet npoOIeMbl yMEHBIIECHHS 3arps3HAIOMINX BEIIECTB, HO U CBOAUT K MUHHUMYMY IIYMOBOH 3((}eKT.
3HaYUTENbHBIA POCT IEKTPOMOOMIICH U CHI)KEHHE KOIMYEeCTBA aBTOMOOMIICH ¢ JBUraTesIMU BHyTPEHHE-
ro cropaHus xapaktepeH s Hopseruw. Pa3zpaboTaB MONMTHKY pacnpoCTpaHEHHsS JIIEKTPUYECKOro
TpaHcropTa, AMCTepZaM TOPIUTCS TEM, UTO SIBISIETCS CTOJMIEH 3apsiAHBIX CTAaHIMM, a bepren — HOpBexX-
cKkoil cromurei anexkrpomodwmiert [3]. Ilepenumast ombir HopBernn, OuHISIHIUS TIAHUPYET PACIIUPHUTH
CeTb 3apsAAHBIX CTAHLMWH AJIS JIIEKTPOMOOUIICH, B TO K€ BpEMsl «BIaleNbLbl JICKTPOMOOUIIEH TIaTAT YeT-
BEpPTh TPAHCTIOPTHOTO HAJOTa, KOTOPBIN MOJIaraeTcs Jyisl aBTOMOOMIIEH ¢ JIBUTATENIEM BHYTPEHHETO CTOPAHUSI.
Kpome Ttoro, ¢ npomtoro roga 1o konua 2021 roxa npu NOKyIKe 3JEKTPOMOOMIIST MOXKHO BOCIIONB30BAThCS
npsiMoit cyOcuameii oT rocyaapctsa B pazmepe 2000 eBpoy» [4]. Takue Mepsl MPUHAMAIOTCS Ha OCHOBAaHUHU
MIpOrpaMMBbl TOCYAApCTBa MO TMEpPexoay Ha YIIIepoJHO-HEUTpallbHyI0 IKOHOMHUKY, a Takke JupeKTuBbl
2009/33 / EC EBponeiickoro mapmamenta u Cosera ot 23 anpenst 2009 r. o MpoABIKEHUH SKOJIOTHYECKH
YHUCTBIX U 3HEProddPeKTUBHBIX aBTOTPAHCIOPTHBIX CPEACTB U UHBIMU aKTAMHU.

B 1ensix yMeHbLICHHUS 3arps3HEHHS OKPYKAIOIIEH Cpelibl, a TakKke OOHOBJICHHUS MapKa TPaHCIIOPTHBIX
cpeAcTB B EBpPOIENCKOM COI03€ HA OCHOBAaHUHM IMOJIOKECHUN YCTAHABIMBAIOTCS 3KOJIOTMYECKUE 30HBL, B KOTO-
PBIX NpelycCMaTpUBAIOTCA OrPaHMYEHHUS IBM)KEHHUS] TPAHCIOPTA, HE COOTBETCTBYIOIIETO 3KOJIOTHYECKUM
cra"faprtaM [5]. BaKHO OTMETUTB, YTO OOECTICUEHUE PKOIOTHYECKOH O€30IacHOCTH BO MHOTHX TOCYIapCTBax
SIBJIIETCS] TIPUOPUTETHBIM: ONBIT YKa3aHHBIX FOCYAAPCTB, MOBBILIAIOIINX HAJIOTH HA TOIJIMBO U CTUMYJIH-
PYIOLIMX HpUOOPETEHHE 3IIEKTPOTPAHCIIOPTA BIIAJENbLEB TPAHCIIOPTHBIX CPEICTB, Pa3BHBAs 3apsAAHYIO
HH)PaCTPYKTYPY, JaeT MOIOKUTEIBbHBIN dPQEKT.

CrouT OTMETUTH, YTO U B HAILIEH cTpaHe AeiicTByeT Yka3 [Ipesunenta Pecnybmuku benapyce ot 12 mapra
2020 1. Ne 92 «O cTuMyIMpOBaHUM UCIIOIB30BaHUSI SJIEKTPOMOOHIIEH», colepsKaluil psia Mep, OAICPKU-
BAaIOIUX ABTOBJIAJICNIBLEB, HCIONB3YIOIIMX MEKTPUYECKUNA TpaHCopT. B pamkax EBpa3zuiickoro skoHoMuue-
ckoro coroza (EADC) pemennem CoBera EBpa3zuiickoli 3KOHOMHMYECKOWM komuiccuu oT 16 mapra 2020 r.
yCTaHOBJICHA HYJIeBasi CTaBKa BBO3HOM TaMO)K€HHOH monunHabl EnuHoro tamoxxeHHoro tapuga EADC Ha
OTZEJNbHBIE BHUIbI MOTOPHBIX TPAHCIIOPTHBIX CPEICTB C EKTPUUECKUMU JBUraTeIsIMU CO CPOKOM JEHCTBHSA
mo 31 gexadbps 2021 r. Ilpu sToM Kaxkgoe rocynapctBo — ydyacTHUK EADC JMOMKHO ylensTb BHUMaHWE
CTUMYJIMPOBAHUIO JKCIUTyaTalldl SKOJOTHYECKH YHCTBIX BHUAOB TPAHCIIOPTa W pa3padOTKE COBMECTHBIX
Mep 3KOJIOTHYECKOH 0€30IacCHOCTH C y4eTOM HOBBIX TE€XHOJOTMH M omblTa Apyrux rocynapcts. Cosep-
LICHCTBYSL HOPMBI 3KOJIOTMYECKOT0 M TPAHCIOPTHOI'O 3aKOHOAATENIbCTBA, pa3padaThiBasi o0OILue
PEKOMEHIAINH 10 MTPOBEACHHUIO €AUHON CKOOPAMHUPOBAHHOH (COTIacOBaHHON) TPAHCHOPTHOW MOJIUTHKH,
cTpanbl — yyacTHHLIBE EADC MOTYT JOCTHYb 3HAYUTENBHBIX PE3yJIbTaTOB B KOHTEKCTE PELICHUS MPoOiieM,
CBSI3aHHBIX CO CHIDKEHHEM 3arps3HEHUs] OKpY’KaloIled cpelbl NPH OCYLIECTBIEHUU TPAaHCIOPTHOU nes-
TENILHOCTH. TakuMm o0pa3oM, cledyeT BhIPadOTaTh KOHIENTYaJbHbIC MPABOBBIE OCHOBBI 3KOJIOTMYECKOr0
Oananca [6], 4TOOBI MPaBOBBIMH CpPEACTBAMH CO3[aTh O€30MacHbIC ISl OKPYXKAIOLIEH Cpelbl YCIOBHSA
(hyHKIIMOHUPOBAHUS TPAHCIIOPTA.
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VIIK 620.2
PERSPECTIVES ON THE USE OF COMPOSITES

Kh. 1. NURMETOV, A. A. RISKULOV
Tashkent State Transport University, Republic of Uzbekistan

Many natural materials may be referred to as composites. From the perspective of strength, the structure of
wood, culms of cereals, and human and animal bones possesses an optimal combination of hard and soft, stiff
and elastic components. Granite, many kinds of silica, and some meteorites have a composite structure.

Human started to reinforce materials and structures using elements of another, stronger material (rein-
forcement) in high antiquity. In Sumer and Babylon, ground stones, straw, and branches were introduced
into clay bricks and pottery for reinforcement and decreasing shrinkage and cracking some 6 thousand
years ago. In Egypt and Mesopotamia, ships were built of tarred cane in the third millennium A.D. In India
and China, natural varnish, an excretion of some insects, was applied to sword handles and was used for
manufacture of grind stones through mixing the varnish with sand. Asian nomadic peoples manufactured
bows of several components (animal tendons, wood, and silk) bound using glue. The search for an optimal
combination of materials continued at times not so distant from us.

Reinforced concrete is considered the prototype of modern composite materials. The first patent for
manufacturing flower planters of a material which combined wire and cement was received by a Parisian
gardener J. Monier in 1867. Glass fibre reinforced polyester materials were first used in airplane structure
in 1942 and some time later industrial production of fibre glass plastics started. High-strength polymer—
or metal-based composites reinforced with high-modulus fibres and filamentous monocrystals (“whiskers™)
of a perfect structure became widely used since the 1970-s.

Progress of technology was always based on, first of all, an increase in production and an expansion of
the nomenclature of structural materials the main property of which is high strength. Successes of physical
sciences and metal science and technology allowed to increase strength limit of aluminium alloys and
steels up to 1200 and 2200 MPa respectively.

Reserves for a further economically feasible increase of strength characteristics of metals are consid-
ered to be almost exhausted. A significant increase in production of metal materials leads to a rise in their
price and exhaust of the richest and the most available ore deposits.

Besides that, extraction, transportation, and processing of metal ores are connected with huge material
expenses and environmental pollution.

Creation and use of composites is one of the most perspective ways to provide production with struc-
tural materials which enable an increase in operating parameters of new machines and resource saving.

Those engineering materials loosely referred to as composites include a wide range of products, ranging
from those used in high-strength aircraft components to road-building tarmacadam and concrete.

Generally, composites are manufactured by mixing together two separate components, one of which
forms a continuous matrix whilst the other, present either as particles or fibres, provides the strength
or hardness required in the composite material.

Modern composites combine high strength and light weight. Their use in machinery, equipment, and build-
ings allows to decrease the construction weight by 25-50 %, man hours of their manufacture by 1,5-3 times,
energy intensity of production by 8-10, and material consumption by 1,6-3,5 times. Technical life of machi-
nery may be increased by 1,5-3 times and loss on corrosion and fuel flow etc. may be reduced to a mini-
mum through the use of composites.
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