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Annomauyusn. ['opoockoil naccadicupckutl mpancnopmHulil KOMAIIEKC — M0 KOMIIEKC 61008 MPAHCHOpmMa U UH@pa-
CMPYKMYPHBIX 00beKmMOo8, 00beOUHEHHBIX eOUHOT Yelblo — YOOB8IemEopeHIe MPAHCROPMHLIX ROMPedHOCmell 20pO0CKO20
Hacenenus ¢ 3a0aHHbIMU NoKazamenamu kasecmea. Komnnexc aenaemcsi eajicHetiulell 4acmolo UHGPaAcmpyKmypul cog-
PEMEHHBIX 20p0008 U 0Decnedusaen 6bINOIHEHUE PSOa KAOUesblx yHKkyull. Yenosuem sgpghexmusnou pabomol mpauc-
NOPMHO20 KOMIAEKCA AGNACMCA COANAHCUPOBAHHOE PA3GUMUE NOOCUCTEM, XOOAUIUX 8 €20 CINPYKNIYPY, YMO & C80I0 OYe-
peos obycrasnugaenm HeoOX00UMOCHb hOPMUPOBAHUS MEMOOUYECKOU DA3bI, ONnpedeawell YCI06uUs MaKoeo pa3gumus.

Hcxoos uz 0603HaueHHbIX nON0JICeHUl, CHOPMYTUPOBAHA Yelb NPOBOOUMO20 UCCIe008AHUS, KOMOPAsl 3aKIH0Yd-
emcsi 8 NOGbIUUEHU IPPEeKMUBHOCTU IKCNIYAMAYUU MPAHCIOPMHBIX CPEOCME, 0OCIYICUBAIOWUX MAPULPYIMbL 20POO-
CKO20 HA3EMHO20 NACCAICUPCKO20 MPAHCNOPMHO20 KOMIIEKCA, HA OCHOGE PEe3VIbMamos OYEeHKU UX IKONOSUHECKOlL
bezonacHocmu u SHepeemuuecKkou 3¢ pexmusHocmu.

s 0ocmudiceHuss NOCMABIeHHOU Yenu HeoOX00UMO peuierle paod 3a0ay:

—  UBYYeHUe U AHAIU3 COOEPICANUS HAYUHO-UCCTE008AMENbCKUX PADOM, HOPMAMUBHBIX U MEXHUYECKUX OOKYMEH-
moe 6 061acmu OYEeHKU IKOTOSUYECKOU 6e30NACHOCMU IHEPLeMUIecKoll 3(hHeKmusHOCY MPaAHCROPMHBIX CPEOCNE;

—  paspabomka MemoouKu OYeHKU U CPABHUMETbHO20 AHATU3A IKOIOSULECKOU OE30NACHOCU U SHeP2emuiecKoll
appexmusHOCmU MPAHCHOPMHBIX CPEOCMS, OOCTYIHCUBAIOWUX MAPULPYIIBL 20POOCKO20 0OUWECBEHHO20 MPAHCIOPMA,

—  OYeHKa IKONOSUYECKOU Oe30NaACHOCIU PA3TUYHBIX KAme2oputl MpaHCnoOpmHbIX CPeOCms, 0OCIYICUBAOUIUX
Mapuipymsl 20p0OCKO20 HAZEMHO20 NACCANCUPCKO20 MPAHCTIOPIHOZ0 KOMNAEKCA

—  0000Wenue u aHau3 NOIYYEHHbIX PE3VIbMAmos, (GOpMYIUPOSaAHUe bI6000E U NPAKMUYECKUX PEKOMEHOAYULL.

Ipu nposedenuu ucciedo8anus UCNoIbL306aH NOOX00, NPEONONALAIOWUTL: MOOETUPOBAHIUE NAPAMEMPOS8 IHEPLONO-
mpebneHus MPAHCROPMHBIX CPEOCME, PeanusyioWux PasiuyHble MexXHOI0SUU MONIUBHO-IHEPLEMULECKO20 0becneye-
HUsL U CPABHUMETbHYIO OYEHKY NoKazamenel, Onpeoeisouux ux sHepeoIphhekmugHocmy U IKOIOSUYeCKyo bezonac-
HOCMb 6 YCI0BUAX OBUICEHUS NO 2OPOOCKUM NACCANCUPCKUM Mapupymam. Mcxo0s uz peanuzyemo2o nooxood, 6 pa-
bome npumeHeHbl Memoobl CUCIEMHO20 U CIMAMUCIMUYECKO20 AHANU3A UCXOOHOU UHMOpMAayUU, MAMeMamuieckoeo
MOOETUPOBAHUSL U MEMOObl MHOZOKPUMEPUATLHOU OYEHKU NOTYYEHHbIX PE3VIbMamos.

OcHOBHbIM Pe3yIbmamom UCCLe008aHUSL AGIAIOMCI YUCTEHHble 3HAYeHUs. NoKazameinell dHep2odpdexmusnocmu
U 9KONOSUYECKOU DE30NACHOCMU MPAHCIOPMHBIX CPEOCME, Peanru3yiowux PasiuuHble MexHOI0SUU MONIUGHO-IHED-
2eMUYecKo20 0Oecneyenus: 8 YCI08UsAX 20POOCKO20 HA3EMHO20 NACCANCUPCKO2O0 MPAHCHOPMHO20 KOMNILEKCd, Ymo
coCmasnaem HaAyuHyIo HOBU3HY GbINOIHEHHO20 UCCIe008AHUS.

Hcnonvzosanue nomyueHHvIX 3HAUEHUU NPU OYeHKe 3P@OEeKMUEHOCU NEPEO3KU NACCANCUPOE MPAHCHOPMHBIMU
Cpeocmeamu pasnuiHbIX Kame2opuil, no360asem obecneuums QopMuposanie NapKka MmpancnopmHuix cpedcme Ha oc-
HOBe Pe3yIbIMamos MHOZOKPUMEPUATbHO20 AHAIU3A.

OO0HuM U3 HanpagieHull OANbHEeUUUX UCCIe008ANHUL, NPEONONA2aAloWUX UCNONb30BAHUE NOLYHEHHbIX PE3VIbIMAMOs,
Aa671emcs pazpabomra KOMIIEKCHOU MeMOOUKU OnpedeneHis ONMUMANbHOT CIPYKIMYPblL U CO2NACO8AHHO20 (POpMUpo-
BAHUsL NOOCUCTEM, BXOOSUYUX 8 COCIAB 2OPOOCKO20 HAZEMHO20 NACCANCUPCKOZ0 MPAHCNOPMHO20 KOMNILEKCA.
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Abstract. The urban passenger transport complex is the most important part of the infrastructure of modern cities
and provides a number of key functions. The condition for the effective operation of the transport complex is the balanced
development of the subsystems included in its structure, which in turn necessitates the formation of a methodological
framework that determines the conditions for such development.

Based on the indicated provisions, the purpose of the study is formulated, which is to increase the efficiency of the
operation of vehicles serving the routes of the urban ground passenger transport complex, based on the results of an
assessment of their environmental safety and energy efficiency.

To achieve this goal, it is necessary to solve a number of tasks:

—  study and analysis of the content of research papers, regulatory and technical documents in the field of
environmental safety assessment of energy efficiency of vehicles;

—  development of a methodology for assessing and comparative analysis of environmental safety and energy
efficiency, vehicles serving urban public transport routes;

—  assessment of environmental safety of various categories of vehicles serving the routes of the urban ground
passenger transport complex;

—  generalization and analysis of the results obtained, formulation of conclusions and practical recommendations.

During the study, an approach was used that assumes.: modeling of energy consumption parameters of vehicles
implementing various technologies of fuel and energy supply and a comparative assessment of indicators determining
their energy efficiency and environmental safety in traffic conditions on urban passenger routes. Based on the
implemented approach, the methods of system and statistical analysis of the initial information, mathematical modeling
and methods of multi-criteria evaluation of the results are used in the work.

The main result of the study is the numerical values of the indicators of energy efficiency and environmental safety
of vehicles implementing various technologies of fuel and energy supply in the conditions of urban ground passenger
transport complex, which is the scientific novelty of the study.

The use of the obtained values in assessing the efficiency of passenger transportation by vehicles of various
categories allows for the formation of a fleet of vehicles based on the results of a multi-criteria analysis.

One of the directions of further research involving the use of the results obtained is the development of a comprehensive
methodology for determining the optimal structure and coordinated formation of subsystems that make up the urban
ground passenger transport complex.

Key words: energy efficiency, environmental safety, passenger transportation, urban passenger transport, fuel and
energy supply, vehicles.

Cite as: Dryuchin, D. A., Yakunin, N. N., Yakunina, N. V. (2024) [Assessment of environmental safety and energy
efficiency of vehicles serving the routes of the urban ground transport complex]. Intellekt. Innovacii. Investicii [Intellect.
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Oyenxa sKoN02UYeCKOll 0E30NACHOCMU U IHEP2eMmuUYecKol IpdexmusHocmu mpancnopmHulx cpeocms, O00CIYHCUBAIOUJUX

Mmapuipymol ZOPOdCKOZO HA3eMHO020 MPAHCNOPMHO20 KOMNJIeKca

Beenenne

T'oponckoii naccaxupckuii TpPaHCIOPTHBIM KOMITIEKC —
9TO KOMIUIEKC BHJIOB TPAHCIOPTA U MH(PPACTPYKTYPHBIX
00BEKTOB, 00bEIMHEHHBIX €IMHOM 1IENIBI0 — Y/IOBIETBOpE-
HHE TPAHCIOPTHBIX HOTPEOHOCTEH TOPOJCKOT0 HACEICHUS
C 3aJIaHHBIMM [OKa3aTelsiIMH KadecTBa. MHOrorpaHHast
POJIb TOPOACKOTO MacCa’KMPCKOTO TPAHCIIOPTHOTO KOM-
TUIEKCA ONPEeNsIeTCsl PSIIOM BBITONHSAEMBIX (DYHKINH,
K YHCIy KOTOPBIX OTHOCSTCS: YHOBJIETBOPEHHE TpaHC-
MOPTHBIX TOTPEOHOCTEH BCEX CIIOEB HACENCHUs, B TOM
YHCIIE JIAL C OPAaHUYCHHBIMH BO3MOXXHOCTSIMH, CTapliee
MOKOJICHHE, MOJIOAEKDb U JPYTHe CIOM HAaceleHHs, KOTO-
pble HE MOTYT BOAWUTH MJIM PUOOPECTH B COOCTBEHHOCTh
aBTOMOOMIIE. [OPOACKOI MaccaXUpCKUil TPaHCIOPT CHO-
cOOCTBYET Pa3BUTHIO SKOHOMHUKH TOPOJICKHX TEPPUTOPHH,
IpeIOCTaBIIsIs yOOHbBIE CIIOCOOBI TPAHCIIOPTUPOBKH IS
MepCoHala M YBEIMYMBAs JOCTYIHOCTb MECT pPadOTHI
u OusHec-00bekTOB. [PymNmoBoil Xapakrep INepeBO30K
CIIOCOOCTBYET KPAaTHOMY YMEHBIICHUIO 3arpy’KCHHOCTH
YIAWYHO-IOPO’KHOM CETH, YMEHBIICHHIO TPaHCHOPTHBIX
3aTOpPOB Ha ropoackux ymunax. CIeIcTBHEM CHIDKSHUS
MHTECHCUBHOCTHU TOPOJCKOTO JBM)KCHUS SIBISETCS YMEHB-
HIEHUE TTOTPEOICHNs PA3IMYHBIX BHIOB TOIUINB, OCHOBY
KOTOPBIX COCTABIISIIOT HEBO30OHOBISIEMbBIE YITIEBOIOPOI-
Hble BHEproHocutenn. CHIDKEHHE IOTpeOIeHHs YIIIeBO-
JIOPOJIOB TIPHBOJHUT K COOTBETCTBYIOIIEMY YMEHBILICHUIO
00pa3oBaHus MPOIYKTOB CTOPAHNS, BKIFOYAIOIINX B CBOM
COCTaB TOKCHYHBIE KOMITIOHEHTHl W IIAPHUKOBBIC Tas3bl.
HauGonpmast >dhexTnBHOCTE 0003HAUCHHBIX TEHJICH-
IUH TPOSIBISIETCS. MPHU COINIACOBAHHOM (DOPMHUPOBAHUH
CTPYKTYPHBIX IapaMeTpOB TPAHCHOPTHOIO KOMILIEKCa,
CO3/IAIOIIETO yCHOBHS Ul 3(Q(PEKTHBHOIO BHEAPECHUS
COBPEMEHHBIX TEXHOJOTHUH TOIUIMBHO-IHEPI€THYECKOTO
obecriedeHyst, IMPEACTABISIONNX BBICOKYIO 3] deKTus-
HOCTH MCIIOJIb30BaHUS 3HEPrOPECYpCcoOB M CHIKEHHE OT-
PHLIATEIBHOIO BO3AEHCTBUS HA OKPYKAIOILYIO CPELy.

[Tox TepMHHOM «TOILTMBHO-’HEpreTHYecKoe obecrie-
YEeHHEe» MOHHMAETCsl COBOKYIHOCTH B3aWMOCBSI3aHHBIX
TEXHOJIOTHYECKHX IIPOLIECCOB M CBSI3aHHBIX C HUMHU Me-
TOZIOB, 00ECIIEUNBAIONINX JIOCTABKY YHEPrOHOCHUTEIISI Ha
0OpT TPAHCIIOPTHOTO CPEJICTBA, €r0 XpaHEeHHe U Ipeodpa-
30BaHUE C 1IEJIbI0 MOCIIEAYIONIETO IPeoOpa3oBaHusl B Me-
XaHUUYECKYIO SHEPIHUIO.

O030p JMTEPATYPHI 0 TEMe HCCIe0BAHNS

[IpoOiemMbl MOBBILICHNST SKOJIOTHYECKOH Oe30macHo-
CTH W DHEPreTHYECKOH S(PPEKTUBHOCTH TPAHCIIOPTHBIX
CpeACTB, B TOM YHCJIC, TDAHCIIOPTHLIX CPEACTB, O6CJ'Iy)KI/I—
BarOIUX MapuipyTbl TOPOACKOI0 HA3€MHOI'0 TPAHCIIOPT-
HOT'0 KOMIUICKCA, TCCHO B3aMMOCBS3aHbI MCKIY coboit
W, B TOW WIN WHOW CTENEHH, PACCMOTPEHHI B padOTax,
HOCBS[HIéHHI)IX NPUMCHCHHIO AJIBTCPHATHBHBIX BUJ0B
TOIIJIUB U UICTOYHUKOB SHEPIruu. Kak npaBuiio, aJIbTCpHA-

TUBHAs TPAHCIIOPTHASI SJHEPTETHKA (POPMHUPYETCSI, UCXOIIS
U3 IPUMEHEHUS aJbTePHATUBHOIO YHEPrOHOCUTEIIS B CO-
BOKYITHOCTH C pa3pab0TaHHOW HHHOBAIMOHHOW TEXHOJIO-
rUeil ero NpUMeHEeHHUs.

OOBIYHO, B KaYeCTBE AJBTCPHATHBEI TPAIHIIMOHHBIM
VIJICBOJOPOIHBIM TOILTMBAM HE(TIHOTO MPOUCXOKIC-
HUSL, JUTS TPAHCIIOPTHBIX CPEICTB, 00CTYKUBAIOIIINX Map-
LIPYTHl TOPOJICKOTO MACCaXKUPCKOrO TPAHCIIOpPTa, pac-
CMAaTPHBAIOTCS YIIIEBOJOPOIHBIC Ta3000pa3HbIC TOILINBA
(Meran) u anekTpodHeprust. ClieyeT OTMETUTb, YTO HJICK-
TPHYECTBO IIEIECO00Pa3HO paccMaTpPHUBaTh HE KaK CaMo-
CTOSITETIHHBIN BH]] SHEPTHH, a Kak crioco0 e€ mepeaadu oT
CTAMOHAPHOW YHEPreTUYECKOM YCTaHOBKH.

UccrnenoBanussM B 00NacTH TPUMCHEHHUS  yIUIe-
BOIIOPOJHBIX TA30BBIX TOIUIMB HA aBTOMOOWIEHOM
TpaHcnopre mnocssiueHsl Tpyasl E. B. bonpapenko,
E. I T'puropreBa, B.M. Epoxosa, b. JI. Komy0Gaesa,
B. JIvotko, B. H. Jlykanuna, H. I'. [leBueBa, A. C. Tu-
weHko, A. C. XauusiHa, ¥ Ipyrux aBTopoB [5; 6; 9; 15;
16; 22]. B pabGorax 3THX Hccle[oBaTeneil pacCMOTPEHBI
TEXHUKO-IKOHOMUYECKUE, TEXHOJIOIMYECKHE U JKOJIOTHU-
YECKHE AacMeKTbl MPUMEHEHUS YIVIEBOJOPOIHBIX TI'a30B
B Ka4eCTBE aBTOMOOMIIbHBIX TOILIHB.

Bompocam mnpuMeHEHHs DJIEKTPOIHEPrUU Ha aBToO-
MOOWJIBHOM TPAHCIIOPTE M PELICHHUIO MPOOJIEM, CBSI3aH-
HBIX C ()OPMHUPOBAHHEM JIICKTPOTPAHCIIOPTHBIX CHUCTEM,
nocsswensl Tpyasl J. B. Kanckoro, O. A. Muxanesa,
A. A. llranra [4; 22].

Hcxons u3 eqmHCTBa SKOJIOTMYECKUX U DHEPTETUUECKUX
ACIIEKTOB HKCILTyaTallui TPAHCIIOPTHBIX CPEJCTB, MPH MPO-
BEJICHUU JIUTEPATYPHOrO 0030pa PacCMOTPEHBI HayJYHBIC
TPyl 1 HOPMATHBHBIC JIOKYMEHTHI B O0JIACTH TPAHCIIOPT-
HoU 3kooruu. K ducimy Takux pabOT OTHOCSATCS TPYIBI
B. K. AzapoBa, M. A. ApcianoBa, A. Aciama (A. Aslam),
E. B. Bonnmapenko, A. B. BacwibeBa, C. By (S. Wu),
B. B. Jlonuenko, A. A. MnaroBa, FO. U. Kynuna, B. ®. Ky-
teHeBa, B. H. Jloxxkuna, O. B. Jloxkunoii, A. B. Py3ckoro,
. ®. Cyneiimanosa, [1. Tpunaru (P. Tripathi), FO. B. Tpogu-
MeHko, A. A. @wmmmosa, H. A. Xpunava, B. H. Illep6a-
koBa, M. P. SlkumoBa u apyrux asropos [2; 7; 8; 11; 12; 13;
14; 18; 19; 20; 23; 24; 25; 26; 27; 28].

Bonpocam 5k0HOMUYECKOH OLEHKU JKOJIOIMYECKOTO
yuep6a nocssimens! Tpyasl JI. JI. AGpxunon, B. K. Aza-
posa, A. 1. Apremuukosa, E. P. Marapui, O. E. Mense-
nesoit, B. ®@. Kyrenesa [1; 3; 10].

[lo pe3ynpraram auTepaTypHOro 0030pa MOXHO CJie-
JIaTh IpeiBapUTEIbHBINA BHIBOJ O TOM, UTO, HECMOTPSI Ha
3HAYUTEIBHBINA 00bEM MIPOBENEHHBIX HCCIICIOBAHUM, OT-
CYTCTBYET CHCTEMaTH3HpPOBaHHAsI HH()OPMAIIUs, I03BO-
JAIOIAsl CPaBHUTH JHEPreTUUYECKHE XapaKTePUCTUKU
U JKOJIOTMYECKHE TOKa3aTelld MPaKTHUYEeCKOro IpHume-
HEHUS PA3JIMYHBIX UCTOYHHUKOB SHEPrUM U CBSI3AHHBIX
C HIUMH TEXHOJOTHI TOILIMBHO-3HEPreTUYCCKOro obec-
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MICYCHMSI B PAMKAX JIOKAJIbHBIX TPAHCIIOPTHBIX CUCTEM.

Hcxons 3 o6o3HaueHHOH 1mpoOiemsl, chopmynrpo-
BaHa LIeJIb MCCIIE0BAHMs — MOBBIIEHHE (P eKTHBHOCTH
9KCIUIyaTallid TPAHCHOPTHBIX CPEACTB, OOCITy>KHBaIO-
IIMX MapUIpyThl TOPOACKOI0 HAa3eMHOTO IacCa)kKHPCKO-
rO TPAHCHOPTHOTO KOMILJIEKCA, HA OCHOBE DE3YyJIbTaTOB
OLICHKH X JKOJIOTHYECKOW 0E30IaCHOCTH U SHEpreTHye-
CKoi addexkTrBHOCTH.

TeopeTuyeckast 4acTh
3arpsi3HeHHE BO3IYIIHOTO OacceiiHa sSBIsieTCsl Hanbo-

OKy, =

_ Z yaTB + z yallAP + Z yaIIP

Jiee 3HAYMMOHN COCTABIISIIONIEH SKOJIOTHYECKOro yIiepoa,
CBSI3aHHOTO C O3KCIUTyaTalyell TPAaHCIIOPTHBIX CPEACTB.
Bnusinue Tpancnopra Ha arMmocepHBIH BO3IyX OIpese-
JISIETCST TPEMsI COCTABIISIIOIIMMHU: BEIOPOCAMU TOKCHYHBIX
BEILIECTB; BHIOPOCAMHM NTAPHUKOBBIX I'a30B; IOTpeOICHHEM
aTMoc(epHOTro KHCIOPOoAa.

Hcxonst W3 mepeyHs NpesCTaBICHHBIX COCTaBIISIO-
KX, IPUMEHHUTEIILHO K TOPOICKOMY Ha3eMHOMY TpaHC-
MIOPTHOMY KOMIIEKCY, 11e1eCO00pa3HO ONpeennTh, KaKk
OTHOCHUTEJIBHYIO BEIWYHHY, HPUXOJSIIYIOCS Ha OHOTO
NepeBe3EHHOTO MacCaXnpa:

rae

oI1l, ’ 1

ZYQTB — CyMMAapHBI# ymiep0 oT BEIOpOca TOKCHYHBIX BENIECTB, Pyo.;

ZYQ,W — CyMMapHbIii yniep0 oT BbIOpoca MapHUKOBBIX Ta30B, pyo0.;

D V3, — CyMMapHBIii ymepd OT HCTIOTb30BaHus IPHPOIHOTO pecypea, pyo.

Pacuér BexMYMHBI KOJIIOTHYECKOro yiiepba ompene-
JISIeTCSl IO METOJUKE, YTBEPKAEHHOU [0cynapcTBEeHHBIM

xomuteToM Poccuiickoit @enepanuy Mo oxpaHe OKpy»xKa-
roeit cpeast ot 09.03.1999 r.:

N

ZyaTB:yya' Z(mi'ki) 'kaa 2

rae

g

i

— [0Ka3aresb YIeIbHOro yiepda arMoc(hepHOMY BO3LyXy, UL YKOHOMHYECKOTo paiioHa PD, py6./yci. T;

m,— q)aKTI/ILIeCKaﬂ Macca Mpou3BOAUMOro i-ro BUAa 3arpsA3HAOUICTO BEUICCTBA, T,
k[ — K03(1)(1)I/IIII/ICHT OTHOCHTEJILHOI IKOJIOTMYECKON OIIAaCHOCTH i-T'O 3arpsA3HAIOUICTO BEHICCTBA,
k3 — KOZ‘)(I)(l)I/IIII/IeHT JKOJIOTHYECKOU CUTyalluu Uil JaHHOI'O pEruoHa.

VYiep6 ot BEIOpOCa MApHUKOBBIX ra30B (YIIIEKHCIIbBIA Ta3) onpeaesnsiercs 1o Gopmyse:

ZyaHAP = (1 —Sper ) y002 ’Qco2 > 3)

rae

Y co, — yACIbHBIA 5KONOrHYEeCKUH yIepd OT OCTYILIEHHS. B aTMOC(HEPHBIH BO3YX OJHON TOHHBI YIJIEKUCIIOTO rasa,

pyo./T;

Oco, — hakTuueckas Macca OCTYNUBIIErO B aTMOC(EpHbIH BO3LyX YIIEKHCIIOrO rasa, T.;

P,

S o C,HPIHI)Iﬁ KOS(i)(I)I/IIII/IeHT YACIBbHOT'O COKpaIICHUA BLI6pOCOB NMapHUKOBBIX I'a30B, OHpeﬂeHHGMHﬁ C yueTOM

JOCTIDKECHUSI yIIIepOIHON HelTpanbHOCTH cyObekTa Poccuiickoit @enepanun.

O1eHKa 9KOJIOIMYECKOro yuiepoa, CBI3aHHOIO ¢ I10-
TpeOiIeHueM IIPUPOIHBIX PECYPCOB (KUCIOPO/Ia), TPOU3-
BOJIUTCSI B COOTBETCTBUH C METOAMKOM, MPEIIOKEHHON

. U. Illep6axoBeim [9]. [Iis pacuéra 4HCICHHOTO 3HA-
YEeHHS TAHHOW COCTAaBIISIOIICH HCIIOIB30BaHa popMyIa:

Zyanp =345-3,-0;- K, 4)

rae

3, — BOCCTaHOBHTEIbHAs CTOMMOCThL CBOOOHOTO KHCIIOpona, pyo./T;

K, - k03D (QUIUCHT MH]ICKCAIINH 1ICH;
0, — BEC M3PACXOJIOBAHHOTO TOILINBA, T.
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Hcxonst 3 ycnoBuil npeoOpa3oBaHHs PHEPIHU He-
BO30OHOBIISIEMBIX NPHPOJIHBIX PECYPCOB, BCE TEXHOJIO-
TMH TOIIMBHO-DHEPT€THUYECKOTO OO0ECIeUeHHs TpaHc-
MOPTHOTO KOMITJIEKCA MOXKHO pa3feiuTh Ha JBa BUAA: CO
CTallMOHAPHBIMA U C MOOWJIBHBIMH SHEPTeTHYEeCKUMHU
ycranoBkamu. K mepBoMy BHIY OTHECEHBI T€XHOJOTHH,
UCIOJIb3yEMbIE B AIEKTPOTPAHCIOPTHBIX CHUCTEMaX, I/
npeoOpa3oBaHKUEe JHEPTUHM IPOU3BOIAMTCS Ha BIIEKTPO-
cTaHuuu. BTopoil BUI — UCHONB30BaHUE TPAHCHOPTHBIX
CPECTB, OCHAIIEHHBIX TEINIOBBIMU JBUTATEIISIMHU.

JUI TpaHCHOPTHBIX CPEICTB, PEATU3YIOLIUX TEXHO-
JIOTHYECKYIO CXEMY BTOPOTO BH/1a, OLICHKA OOILETO IKOJIO-
THYECKOTO yIiepOa MpOU3BOIUTCS UCXOJSl U3 BEJINYNHBI

IpoOETOBBIX BHIOPOCOB, HOPMUPYEMBIX HKOJIOTMYECKHU-
MH CTaHJapTaMH, pa3padOTaHHBIMH JUIS TPAHCIIOPTHBIX
CPEACTB PA3IUUHBIX KOJOIHYECKUX KIACCOB.

JUis  TpaHCHIOPTHBIX CPEACTB, OSKCILTyaTHPYEMbIX
B TPAHCHOPTHBIX CHCTEMAaX, PEAIN3yIOIIUX TEXHOJIOIH-
YEeCKyI0 CXeMy IepBOro Buja (CTallMOHAapHbIE >Hepre-
THYECKUE YCTAaHOBKH), OIIEHKA HSKOJIOTMYECKOro YIIep-
6a TpoM3BOIAMTCS MCXOMsl M3 crocoba rpeoOpazoBaHMs
SHEPruU U SHEPreTUUECKUX MOTeph Npu e€ mepenade oT
CTAaLMOHAPHOTO MCTOYHMKA K MOOWIIBHOMY TPaHCIOPT-
HOMYy cpencTBy. OneHka SHeprod(GpeKTUBHOCTH TEXHO-
JIOTMH TaHHOTO BUJA IPOU3BOAUTCS UCXOMS U3 BETUUUHBI
cymmapnoro KITJI, onpenensiemoro o gopmyie:

KA, = [1(KIIA,,,,,0) - TIKTL,,,) - TICKTIA,), ©)

rae

H(KH,ZZTP ) — OOUIHH KOO(DUIMENT MONE3HOTO ICHCTBUS yCTPONCTB IPE0OPa3oBaHKs SHEPTUH, €]1.;

]_[(I(H,ZZHEP) — 00muit K03(h(HUITMEHT TONE3HOTO AEHCTBHUS TePEIAIOIINX YCTPONUCTB, e/1.;

[ (K11 ,,) — oGuuii k03 PUIEEHT 10Ie3HOr0 AeHCTBHS IPOLECCOB aKKyMYIHPOBAHHS M PACXONOBAHUS YHEPrHH

Ha GOPTY TPAHCIOPTHOTO CPEJCTBA, CI.

Jns pelieHus MOCTaBJIEHHOH 3a7auu, CB3aHHOM CO
CpPaBHUTEJIILHONH OLEHKOM IOKa3aTejlell SHepromnorpe-
OJICHUsT TPAaHCHOPTHBIX CHUCTEM, PCANHU3YIOIIHAX TEX-
HOJIOTHH MEPBOIO U BTOPOro BHAA, MPOU3BEIEH PACUET
JHEPro3arpar, HeOOXOAMMBIX Il 0OCCIICYCHUSI JBUKE-
HUSI TACCAKUPCKUX TPAHCIOPTHBIX CPEACTB, TUCKPETHO
JIBIDKYILMXCSL Ha MEPEroHax MeEXJy OCTaHOBOUHBIMU
MYHKTaMH, B YCIOBUSAX JEHUCTBUSI COBOKYITHOCTHU CHJIO-
BBIX (DAKTOPOB.

JIBrKeHue TpaHCIIOPTHOTO CPeJCTBA, OOCITy>KHBAIO-
LIEr0 MapUIpyT TOPOACKOrO HA3€MHOIO MAacCakKUPCKOrO
TPAHCHOPTHOI'O KOMILIEKCa, IPEACTABIEHO KaK Yepe10Ba-
HUE PEKUMOB PaBHOYCKOPEHHOTIO, PABHOMEPHOI'O U PaB-
HO3aMEe/UIEHHOT'O JBI)KEHUSI Ha IIEPErOHe MEXy OCTaHO-
BOYHBIMU ITyHKTaMH.

Tarosas cuia, JelcTByrollas Ha Beaylue Konéca
TPAHCHOPTHOIO CPEACTBA, ONPEAEISIETCS U3 ypaBHEHUS
CHJIOBOTO OaJtaHca:

Fe+F, +F, +F,=0, (6)

rae

FK — TATOBas CuJia Ha BEAyIIUuX KoJIécax ABTOTPAHCIIOPTHOT'O CPCACTBA, H;

Fj — cuiia uHepuuu, H;

F,. — cuna tpenus kadenus, H;

F, — cuna conpoTuBieHus Bo3ayxa, H.

I/ICXOHH n3 PpEe3YyJIbTaTOB r[peo6pa30BaH1/1;{ BbIpaxKe-
HUA 6, OIPEACIICHO BBIPpAXKCHUEC I pacqéTa YACIBbHBIX
3arpar 3Hepruu, HCO6X0)_II/IMOf/'I JUTA TIEpEMELICHMS TTacca-

A

:FKI'SP+FK11‘Sa=0_0’3'FK111 ‘ST

JKUPCKOT'0 TPAHCTIOPTHOI'O CPEACTBA HA PACCTOAHUEC OANH
KHUJIOMETP:

1KM

rae

, ™)

SOC T

FKI — TATOBasl CUJia HAa BEAYHINUX KoJIécax B PEXKUME pa3roHa, H;
SP — pacCTosAHUEC, IPEOA0JICBACMOC TPAHCIIOPTHBIM CPEACTBOM B PEIKUME pa3roHa, M;
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FK[[ — TATroBas Cujia Ha BEAyHIUX KoJI€cax B PEKUME paBHOMEPHOT'O ABUIKCHUS, H;
Sa:() — pacCTOsIHUC, TPEOAO0JICBAEMOC B PEIKUME PABHOMEPHOT'O ABUKCHUS, M,
F_ — Taromas cuiia Ha BEAYHINX KoJIécax B PEXKUME TOPMOIKECHMS, H;

K

ST_ PpacCTogHnE, MPCOA0JIEBACMOC B PEIKUME TOPMOKCHUS, M;
SOCT — Cp€AHEEC paCCTOAHNUE MECKIAY OCTAHOBOYHBIMU ITYHKTAMU, KM.

ITocTaBKM 3HEPruu Jisi TPAHCIOPTHBIX CPEICTB, pe-
allM3YIOMIUX TEXHOJOIUI0 TOIJIMBHO-YHEPreTHUECKOro
oOecrieueHusT TIEPBOTO BHJIA, KaK MPABUIO, OCYIICCTB-
JISIIOTCS B paMKaX €JUWHON YHEPreTUYeCKON CUCTEMBI
Poccuiickoit @enepanuu, BKIIOYAIOIIEH B CBOM COCTaB
CTallMOHAPHbBIE YHEPreTUYECKUE YCTAHOBKH Pa3JIMYHOIO
Tuna. B kauecTBe UCTOYHHUKA OTPULIATENIBHOIO BO3JIEH-
CTBHS Ha OKPYKAIOUIYIO CPEy paccMaTpUBalOTCs JIUIIb
SHEPreTUYCCKUE YCTAHOBKH, MPEOOpa3yroIlue Tero-

BYI0 9HEPI'HI0, 00pa3yIoNIyI0Cs IPHU OKUCIICHUH yTIIeBO-
JIOPOZIHBIX TOIIUB. IcX0/51 U3 3TOTO0, IIPH OLIEHKE SKOJI0-
T'HYECKOro yuiep6a HeoOX0MMO y4eCcTh JI0J0 SHEPruH,
TeHEPUPYEMYIO JHEPreTHUECKUMH YCTaHOBKaMH JaH-
Horo tuna. Vcxozast U3 3TOro, A SHEProodeceueHus
TOPOJICKOTO TTACCAKUPCKOT0 TPAHCIIOPTHOT'O KOMILIEKCa
TEIUIOBBIMH JICKTPOCTAHIIUSIMH T'€HEPUPYETCS SHEPTUsl,
00BEM KOTOPOH MOXKET OBITH pacCUUTaH 1O GopMyIIe:

AIKM : Lroa A1 TEIIT
Erpr = 5 3
KIIZ
rae
HTEH/I — A0JId SHEPruu, reHepupyemMas TCIVIOBbIMU 3JICKTPOCTAHIUAMU, €.,
KIlJ]., — cymMMapHblii KOO(Q(QHUIHMEHT II0JIE3HOr0 JEHCTBHS ITIPOLECCOB TPAaHC(OPMALMK M TIEPENAYH IHEPIUH

K TPAHCIIOPTHOMY CPEJICTBY.

Hpe,HCTaBJ'IeHHaH IIOCJICA0BATCIIBHOCTD paC‘léTHBIX
(bOpMyJ'I SIBJIIETCS. OCHOBOU JJI1 BBIIOJIHEHUA CpPaBHU-
TEJILHOI'O aHAJIN3a YKOJIOIHUECKOM 0€30I1aCHOCTH U OHEp-
FOB(b(beKTI/IBHOCTI/I TPAHCIIOPTHBIX CPEACTB PA3JINIHBIX
KJIaCCOB B YCJIOBUSX T'OPOACKOIO HA3€MHOI'O MAaCCaXHpP-
CKOI'0 TPaHCIIOPTHOT'O KOMILJIICKCA.

Pe3ysibTaThl CPAaBHUTENBbHON OLIEeHKH
JK0JIOTNYECKOi 0€30IIaCHOCTH M JHePreTHYeCKoM

3G eKTHBHOCTH PA3JIHYHBIX KATETOPHIi
TPAHCHOPTHBIX CPEACTB

JIns mpakTH4eCcKoro BHIIOIHEHHS PacuéToB B COOT-
BETCTBUH C Pa3pabOTaHHOM METOJUKON, IPOBEAEH aHa-
113 MHQOPMALIMH O MapaMeTpax IHeprodhHeKTHBHOCTH
PA3JIMUHBIX TEXHOJOTUH TOMIUBHO-IHEPreTUYECKOrO
obecrieyeHus TpaHCIOpPTHOro npouecca. Ha ocHose pe-
3yJbTAaTOB BBIIIOJHEHHOIO aHAJIW3a MOJIY4YEHBl JaHHBIE,
IpeacTaBieHHbIe B Tabuue 1.

Tabmuua 1. CpaBHUTENBHBIN aHAIN3 SHEProdPPEKTUBHOCTH TEXHOIOTHH TOITMBHO-9HEPIeTHUECKOTo odecrede-

HUA TPAHCIIOPTHOT'O ITpouecca

CranyoHapHast SJHepreTHIecKasl yCTaHOBKa MoGwibHas
3BeHbsI YHEPTETUUECKOH 1IEeMH HeTIpepBIBHAS JCKpeTHAs SHEpreTHYecKas

nepenaya SHEPruu nepenaya SHEpPruu YyCTaHOBKa
[IpeoOpazoBanue TEIUIOBOI YHEPTUH SHEPTETHYECKOM 38.4 325
YCTaHOBKOM g >
[Monmxaromast Tpanchopmarus 95 -
Ilepenaua sHEpruu 10 JIMHUM AICKTPOIIEPEIauu 98 —
Ionmxaromast Tpanchopmarus 95 -
[lepenaua no kabenbHON JIMHUN 99 -
[IpeoOpazoBanue SHEPTUM TATOBOW MOACTAHIIUEH 95 - -
Ilepenaua sHEpruu 1Mo KOHTAKTHOMY IIPOBOY 85 - -
[IpeoOpazoBanne SHEPTUH 3aPSITHON CTAaHIUEH - 97
3apsi ¥ pa3psi akKyMyISITOpHOM O6aTapen - 95
[TpeobpazoBanne SHEPIUN TEKTPOBUTATETEM 87 87 -
Ilepenaua MexaHUYECKON SHEPIrUU TPAHCMUCCUEH 97 97 85
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Ipooonsicenue mabnuyor 1

CranuoHapHas SHepreTuyeckas yCTaHOBKa MoO6uIbHas
3BeHbs SHEPTETUUECKON LIeTH HENpephIBHAS JMCKpETHAST JHEpreTHIecKas
nepenada SHEPruu rnepejaya SHepPruu yCTaHOBKa
Ilepenaya »sHEpruM JABHIXKUTENIEM TPAaHCIIOPTHOIO 98.5 98.5 98.5
cpeacraa ’ ’ ’
Oo6umit KI1/] mepemaun 59,2 67,4 83,7
O6mwmii KITI (ZKII) 22,9 25,7 27,2

HUcemounux: 3aumcmeosano uz [8§]

I/ICXO,HSI nu3 ypaBHeHI/Iﬁ CHJIOBOI'O 6aJ1cha, coCTraB- MacCaKUpPCKOro TpaHCIIOPTHOTO KOMILJICKCA, OIlpeacic-
JICHHBIX B OTHOWICHHNUU BJICKTPOTPAHCIIOPTHBIX CPEACTB, HbI II0Ka3aTCJIn 3HepI‘OHOTp€6H€HI/Iﬂ, NpeaAcTaBJICHHBIC
OKCILTYaTUPYCMBIX B YCJIOBHUAX TOPOACKOI0 HA3€MHOI'O B Ta6nnue 2.

Ta6nnua 2. Ilokazarenu 3H€pr0HOTpe6J'I€HI/IH QJICKTPOTPAHCIHOPTHBIX CPCACTB PA3TUYHBIX KJIACCOB U MMACCAKUPOB-
MECTUMOCTHU

Kareropus tpancnoprsoro [Taccaxupo- DHepro-norpebieHue, OHeprus, reHepupyemMast TerI0BbIMU
cpencTBa BMECTHMOCTb, Yell. KBTxu/km ANEKTPOCTAHIUSIMH, KBTX /KM
22 0,593 0,36
DnexTpodyc 100 1,563 0,949
150 2,224 1,351
100 1,781 1,082
TpomnneiiGyc
150 2,532 1,538
150 1,282 0,779
. 175 1,605 0,975
TpamBaii
200 1,927 1,17
250 2,508 1,523

Hcemounux: paspabomano asmopamu

Ha ocHOBe TaHHBIX O 3HaUCHHUSX YJCIbHBIX BBIOPOCOB  IOPTHBIX cpezcTB. [loiydeHHbIe faHHbIE NPEICTABICHBI
TETIOBBIX JIEKTPOCTAHIUI ONpeesieHbl YCIOBHBIE PO~ B Tabmuie 3.
OeroBble BEIOPOCHI PA3IMYHBIX KaTETOPHU JIEKTPOTPaHC-

Tabnuua 3. YnenbHble BHIOPOCH TEIIOBOM 3JIEKTPOCTAHIIMU IPH BBHIPAOOTKE 3JIEKTPOIHEPTUH JIIsI COBEPILICHUS
OJIHOTO KMJIOMETpa Ipodera pa3IMYHbIMU KaTETOPUSIMU 3JIEKTPOTPAHCIIOPTHBIX CPEACTB

Bt BhGpOCOB / VienbHELH VnenbHblit BEIOpoc Ha 1 kM mpobera, T
00BEM BBEIOpOC 3eKTpo0ycC TpoJuteidyc TpamBait
M3PACXONIOBAHHOTO aal o en| 100 [ 150 [ 100 | 1so [ 1so [ 175 | 200 | 250
TorHEa kBrxu, r “| uem. e, e, e, e, e, e, e,
OGbém TormBa (veran) 0221 v 0,131 | 0,3454 | 0,4915 | 0,393 | 0,5596 | 0,283 | 0,3516 | 0,4259 | 0,5543

M/kM | M/kM | M/xm | M/xm | MYxm | M¥kMm | MM | MYkM | MY/kM
Cepuucrsie rassl (SO, ) 0,0014 0,0008 | 0,0022 | 0,0031 | 0,0025 | 0,0035 | 0,0018 | 0,0022 | 0,0027 | 0,0035

Oxcuppl azota (NO,) 1,4 0,830 | 2,1882 | 3,1136 | 2,4934 | 3,5448 | 1,7948 | 2,2278 | 2,6978 | 3,5112
TBepmble gacTuIp! (caxa) 0,0524 0,031 | 0,0819 | 0,1165 | 0,0933 | 0,1327 | 0,0672 | 0,0834 | 0,1010 | 0,1314
Huokewn yrmepona (CO,) 443 262,77 | 6924 | 9852 | 789,0 | 1121,7 | 567,9 | 7049 853,7 | 1111,0

Hcmounux: paspabomano asmopamu
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Just pacyéra abCONIOTHOM BEJIMYNHBI TOIOBBIX BBIOPO-
COB BEIIECTB, ONPEICISIONINX JKOJIOTHYECKHH yIepo,
(dopMupyemblii B pe3yibrare dKCIUTyaTalud TPaHCIOpT-
HBIX CPEJICTB FOPOACKOr0O MacCakKUPCKOr0 TPAHCIOPTHO-
ro KOMIUIEKCA, KpPOME BEIMYHMHBI IPOOEroBBIX BBIOPO-
COB, HEOOXOAMMO OIPEICIUTh YUCICHHOCTh TPAHCIIOPT-
HBIX CPEJICTB, OOCIY)KMBAIOLIMX TOPOJICKUE MapLIPYThHI
U CPEAHIOI BEJIMYMHY TOJOBOrO IHpoOera eJMHUYHOTO
TPAHCHOPTHOTO CPEACTBA.

min /

rae

HeoOxonumasi 94MCICHHOCTh TPAHCHIOPTHBIX CPEICTB
ONpeeIIAeTCs UCXOASI U3 BHIIOJIHEHUS JIBYX YCIOBUM [12;
17]:

[ — obecrieuenue 3aJaHHOTO UHTEPBAJIA IBHKCHUS;

I — dhopmupoBaHUe MPOBO3HOI CIOCOOHOCTH TIapKa,
obecreynBaroniel BOSMOKHOCTh BbIBO3a BCEX MACCaXKH-
POB B IEPUO/IbI TMKOBBIX HATPY30K.

ObecriedeHue MEPBOTO YCIOBUS OMpPEAeIsieTCs Hepa-
BEHCTBOM:

LMAPL[I

a8 = e CP )

MAPILIT

N:gnT[ — MI/IHI/IMaJ'II)HO-H€06XO,HI/IMa$I YUCJICHHOCTU TPAHCIIOPTHBIX CPEACTB, onpeaecasaeMas ncxois u3 oOecrieueHus

HWHTCpBaJia IBUKCHUS, €.,

L — o0m1ast MpOTsHKEHHOCTHh MapiIpyTa (000pOTHOTO peiica), KM.;

MAPLL

(@
VMAPLU

— CPEe/IHSIsl CKOPOCTh BIDKCHUSI TPAHCIIOPTHBIX CPEJICTB HA MapIIPyTe, KM/4;

1" — MaKCHMaJIbHO-JIOITY CTUMBII HHTEPBaI ABHKEHHS TPAHCIIOPTHBIX CPEJICTB Ha MapIpyTe, 4ac.

YHCIIEHHOCTh TPAHCHOPTHBIX CPCACTB,
HEPaBCHCTBOM:

06€CHG‘JI/IBaIOHIaSI BBIIIOJIHEHHUE BTOPOT'0 YCJIOBUSA, OIPCACTIACTCA
MAX
MAPLL " ZMAPIL (1())

min 77
N 2

Na
P VMAPLLI

rae

Oy — MakCHMAIIbHBIH 9acOBOH 00BEM MEPEBO30K Ha HAMOOJIEE HATPYKEHHOM yYacTKe MapuIpyTa, acc/4ac;
P — maccaxupoBMECTUMOCTbD TPAHCIIOPTHBIX CPEJICTB, 0OCITY>KUBAIOIINX MapILIpyT, I1acc.

B kxayecTBe HTOTOBOTO 3HAYCHUSI TIPUHUMACTCS OO0JTb-
[ee U3 BEJIUYWH, TOTyYCHHBIX MPpH moMoInu Gopmyr (9)
u (10).

Hcxonst n3 0003HAYEHHBIX YCIOBUI, TPOU3BEACHO MO-
JEIUPOBAHUE ONTUMAIIBHBIX CTPYKTYPHBIX ITapaMeTpOB
MapKa THIIOBBIX MapIIPYTOB TOPOICKOTO MACCAKUPCKOTO
TPaHCIIOPTHOTO KOMILICKca. MoIeTMpOBaHUE BEIIOIIHECHO
JUTS TIEPHOJIOB CMEHBI, OXBATHIBAFOIIUX, KaK ITMKOBBIC, TAK
¥ MCKITUKOBBIC BPEMCHHBIC HHTCPBAJIEI.

Ha ocHOBe MaHHBIX, IMOJYYCHHBIX B PE3yJbTaTe MO-
JCIUPOBAHUS, OIPEICICHBl 3HAYCHUS DKOJIOTHICCKOTO
yiepba, MPOU3BOIAUMOIO PA3IUYHBIMUA KaTCTOPHIMU
TPAHCIIOPTHBIX CPEJICTB M ONpeAeisieMble, KaKk (DYyHKIUS
OT TOIIOBOTO 00BEMA MepeBo30K. DparMeHT MOITYYCHHBIX
JAHHBIX TIPEJICTABIICH HA PUCYHKE 1.

Takum 00pa3oM, MOJTYYCHBI JaHHEIC, TTO3BOJISIONINEC
pou3BecTH (HOPMHUPOBAHUE CTPYKTYPHBIX ITapaMeTpoOB
Mmapka TPaHCIIOPTHBIX CPEACTB, OOCITY)KHBAIOIIMX Map-
IPYTHl TOPOJCKOTO HA3€MHOT0 MACCaKUPCKOIO TPaHC-
ITOPTHOTO KOMIUIEKCA, C YIETOM YCTAHOBJICHHOW BEIINYH-
HBI 9KOJIOTUYECKOTO yIiepoa.

3akiaoueHne
WcxonHbIMM JTaHHBIMHM JJISl BBIIIOJIHEHMSI Hay4HOM
paboTel mociyxwia HWHPOPMALNUS O COCTABISIOIINX,
(hopMHPYIONIMX BEIUYMHY JKOJOTHYECKOro yiepoa,

MIPOU3BOJUMOI0 TPAHCIOPTHBIMU CPEJACTBAMH, DKCILTya-
TUPYEMBIMHM Ha MapUIpyTax FOPOJCKOr0 Ha3€MHOIO IHac-
CaXXMPCKOTO TpaHCHOPTHOro komiuiekca. Ilpu pacuére
SHEPronoTpeOIICHHs] PA3IMYHBIX KaTerOpHil TpaHCHIOPT-
HBIX CPEJCTB YUYTEHBI ITOKa3aTeln 3Heprod3(h¢eKTuBHO-
cTH, onpezensemMble BenuunHoil cymmapHoro KIIJ. Tpu
MIOMOIIY pa3pabOTaHHOW METONMKH NMPOM3BEIAEH pacuéT
TOKazaTesel 3HeprornoTpedaeHus] Pa3InYHbIMU KaTero-
pUSIMH TPAHCIOPTHBIX cpecTB. Ha 0cHOBe MoyyeHHBIX
JIAaHHBIX, C YYETOM PE3YJIbTaTOB MOJEIUPOBAHUS CTPYK-
TypHBIX NAapaMEeTPOB MapKa, ONPEAENEHbl 3aBUCUMOCTU
9KOJIOTMYECKOTO yliepda mpu dKCIUTyaTaluy TPaHCIOPT-
HBIX CPEACTB TOPOACKOTO HA3eMHOI0 MacCaKUPCKOro
TPAHCIIOPTHOTO KOMIIJIEKCA OT TO0BOI0 00bEMa 1epeBo-
30K, YTO SIBJISIETCS OJHHMM M3 KOMIIOHEHTOB HAay4HOH HO-
BU3HBI JAHHOTO UCCIIEIOBAHUSI.

[lonyueHHsle AaHHBIE MO3BOJIIIOT  Cc(HOPMUPOBATH
CTPYKTYpPHBIH COCTaB Mapka TPAHCIOPTHBIX CPEICTB Io-
POACKOrO0 HAa3eMHOr0 MAacCakKUPCKOr0 TPAHCHOPTHOIO
KOMILJIEKCA C YYETOM 3KOJIOTHYECKOTo yuiepbda, mpous-
BOJUMOIO pa3IMYHbIMM KaT€rOpusiMH TPAHCHOPTHBIX
cpencts. Onrtumusanys CTPyKTypHBIX apaMeTpOB IapKa
TPAHCIIOPTHBIX CPEACTB, OOCIY)KMBAIOIIMX MapLIPYThI
TOPOJICKOTO MACCAXKUPCKOTO TPAHCIOPTHOTO KOMILIEKCa,
SIBISIETCSl OJJHUM M3 DTAIlOB COIVIACOBAHHOTO (hPOPMHUPO-
BaHUS CTPYKTYPHBIX MAapaMETPOB MOACUCTEM, BXOAAIINX
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B €ro CoCTasn. Pa3pa60TKa METOJ0JIOrMHU COIJIaCOBaAHHOI'O HNOPTHOI'0 KOMILJICKCA SIBJIACTCA OAHUM U3 HaHpaBJ’IeHI/Iﬁ
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