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I'. Tayoxun

Hanuas cmamos 661600um NOHAMUE MEHCMAPULPYMHO20 0YOIUPO8A-
HUSL U3 OOHO3HAYHO He2amueHo20 Nojs U nokasviéaem npumepsl €2o no-
3UMUBHO20 6030elicmEuss Ha balanc «Kadecmeo-zampambsl» naccasdcup-
CKUX NepeBo30K. Hpedﬂaeaiomc;l KOAUYECMBEHHbIE Memoobl AHAIU3A
0yOIUPOBAHUA U NPUBOOSAMCSA NPUMEPDL €20 UCNONL308AHUSL O PayUo-
HAJIbHO2O NJIAHUPOBAHUSL NEPEBO3OK. KpOMe mozco, mamepuaisl omou
cmamvb AGIAIOMC 8XOOHBIMU OAHHBIMU OJlIsl CIAmbi O MapuipymHvlx
Kycmax.

This article refuses just negative side of routes duplication and shows
examples of its positive impact on the transit cost-benefit balance. It
demonstrates quantitative analysis methods of duplication and provides
examples of its use for sustainable transport planning. In addition, the
materials of this article play role of the input data for the article regard-
ing routes clustering.

Tema MexMapIpyTHOTO AyOJIMPOBAaHUS YacCTO MOJHUMAETCS B pam-
Kax MPOEKTOB aHaJN3a W TUIAHWPOBAHUS MACCAKUPCKHUX MEPEBO30K U B
OCHOBHOM HECET HEraTHBHYIO HAarpy3Ky ¢ TOUKH 3peHUsl Hea()(heKTUBHO-
ro MCHONb30BaHUA TpaHCopTHBIX pecypcoB (Iloasmxnoro CoctaBa,
OKCITyaTallMOHHBIX 3aTpar). OT4acTH 3TO BEPHO, HO HE BO BCEX CiIyda-
sX. MOXHO MPUBECTH NPUMEPHI U 3PPEKTUBHOTO TyONnUpOBaHUs, TaKO-
ro KaK INIAaHUPOBAaHUE PALlMOHAJILHON CTPYKTYPBI MapLIPyTHBIX BapuaH-
TOB, UCIIOJB30BAHUC YKOPOUCHHBIX W 3KCIPECCCHBIX OHHI/Iﬁ, OpPHUCHTUPO-
BaHHBIX HEMOCPEACTBEHHO HA XapaKTep TPaHCIIOPTHOH MOTPeOHOCTH.
Takoe nyGnupoBaHue NPUBOAUT K 3(PPEKTUBHOMY HCIIONB30BAHUS I10-
JBIDKHOIO cOCTaBa. B 3ToM cilyuae 10 HEKOEMYy JOPOKHOMY CEIMEHTY
MOTYT MPOXOJUTh HECKOJIBKO MapIIPyTOB IMO3WTHUBHO BIUsAA Ha 3ddex-
THBHOCTb KyCTa.

Ha pucynke 1 npuBenén npumep 3G(HEeKTHBHOTO TUIAHUPOBAHMUSI, WUC-
MOJIB3ys PAIMOHANBHYIO CTPYKTYPY MapIIpyTOB MpH OOCITYy>KUBAHHUU O/I-
HOTO KopHjiopa. B BepxHeM JIeBOM yriie OKa3aH 4acOBOW MAacCaKUPOIIo-
TOK I10 OCTaHOBKaM KOPHIOpa, KOTOPHIK pa3ouT Ha 7 ydacTkoB. Kak Bun-
HO BTOPOM YYacTOK IOYTH B 2 pa3a MpEeBBIIIaeT 1O 3arpy3Ke CpeiHe-
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KOpUIOpHYIO BennuuHy. [Ipennaraercs nsaTh OMIMIA MIaHUPOBAHHUS Tiepe-
BO30K Ha JJAHHOM KOPHJOPE C HUCTOJIb30BaHHEM KOMOHMHAIMHU 4-X TOTEH-
IUaNbHBIX MapupyToB (M-1, M-2,M-3,M-4). Mapupyt M-1 nokpbiBaeT
BECh KOPHIOP C BpeMeHeM npolera Ajsl aHaIM3UPYeMOro NepuoJia THS —
60 MuHyT. Mapuipyt M-2 moKkpbIBaeT Ba MEPBBIX ydacTKa KOpHIopa ¢
BpeMeHeM mpobera ais aHann3upyeMoro mnepuonaa mas — 20 muHyT. U
Tak ganee. IlepBast miaHUpOBOYHAS OIIMS 3aKJIIOYAETCS B HUCIIOJIB30BA-
HUM OJTHOTO JUTMHHOTO MapupyTta ¢ uHTepBaioM 6 MuHyT (10 pelicoB B
4ac), HAaCTPOGHHOTO Ha O0BEM MAaKCHMAJIBHOTO IaCCaKUPONOTOKA
yuactka 2. OcTanbHbIe YEeTHIpe ONIIMH OCHOBAaHBI HA KOMOWHAIMSX 2-X
MapuipyToB ¢ uHTepBanamu 6-10-15 munyt (10-6-4 peiicoB B yac), npu
YCJIOBUH, YTO Ha MAaKCUMAaJbHOM BTOPOM YyYacTKe OyAeT CyMMapHO He
meHee 10 peiicoB B wac. CTpykTypa onuuid moka3aHa B IMpaBOM 4acTH
pucynka. Hanpumep, onuusa 2 BriaroyaeT MapuipyT M-1 ¢ wactoroit 4
pefica B yac u mapupyra M-2 ¢ gactoToil 6 peiicoB B "ac. B meBom
HIKHEM YIUIy IOKa3aHbl pE3yJIbTAThl IUNIAHUPOBAHUS 110 KaXIOH OILHH,
T/Ie MapmpyTHBIH KOA(QPUIMEHT OTpakaeT CTENeHb AyOIupoBaHUs( cM
Hwke). Kak BumHO, camblii HenyOnupoBaHHbIi BapuaHT (Onusi-1) oka-
3pIBaeTcsl caMbiM HedddekTuBHBIM. KoHeuHO, B peallbHOM IIJIaHUPOBa-
HUM HE BCE TaK OJHO3HAYHO. 3A€Ch M YUET MACCAKUPCKUX KOPPECIIOH-
nennmii U Hammaure OPII (OtcroitHo-Pa3Bopotabix [lnomamok) n Bo3-
MOXHOCTBb COCTaBJICHHA /HOI[IIep)KaHI/I}I KOOpAMHUPOBAHHBIX pacrnuca-
Huil. Ho ¢akT HEOqHO3HAUYHOCTH HETraTHBHOI'O OTTEHKA TyOJIMpOBaHHS
Haymno. [losTomy npennaraercst cepbE3Has aHATUTHYECKAs POPadOTKa
9TOM XapaKTEPUCTUKU C YYETOM HE TOJBKO reorpad)uuecKoro MHrpeau-
€HTa, HO U JyONMpOBaHMS NMAcCAKUPCKUX KOPPECTIOHCHIINH, KOPUI0p-
HOW ¥ MapLIpyTHON YaCTOTHI IBUKEHUSI, KOOPAUHALMH PACITUCAHUI.

[o croxwuBIIelics TpaKTHKe TyOIMpOBaHUE OINpPEeNsieTcsl 0 Hallo-
KEHUIO TPACKTOPHUH MAapIIPyTOB, YTO OICHUBAETCS MAPUPYMHBIM KO-
agppuyuenmom, KOTOPbII paCCUNTHIBACTCS KaK OTHOILLIEHUE CYMMapHOTO
KHJIOMETpaska BCEX MapLIPYTOB K OOIIEel AJTMHE JOPOXKHOM CETH, 10 KO-
TOPOW MapuUIPyThI IIPOJIOKEHBI:

CFr=>Li/RN,
rae Li — amvHa MapuipyTa;
RN — obmiast mpoTsHKEHHOCTh JOPOXKHOM CeTH NMpHHUMAIOIIEH oOIiecTBeH-

HBIM TPaHCHOPT.
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Pucynox 1 — llpumep 3¢peKTUBHOrO 1yO1MPOBAHUS

DTOT NmoKa3aTesb Kak Obl OTpaXkaeT KOJMYECTBO MapUIPyTOB, Iiepece-
KaIOIUX HEKOE THITUYHO-CPEHEE CCUCHHE JIOPOKHON CETH M, KOHEUHO,
UMeeT MECTO ObITh. 37eCh HE MPEAJaracTcs OTMEHHUTH 3Ty AHAIUTHUKY,
OJIHAKO B JIONOJHEHHE YKa3bIBACTCSA METOJ] aJIPECHOTO BBISIBICHUS JTyO-
JUPOBAHUSI U BBEJICHO OYCHb BAXKHOE YTOUHCHHE: AHAIU3UPYETCS HE
NyOIUpOBaHUE YYACTKOB MApIIPYTOB, a TyOIUPOBAHUE MEXOCTAHOBOY-
HBIX cBs3ed. Ha pucynke 2 mokasaHbl Tpu Mapmipyta. Ha HagambHOM
ydacTKe JayOJIrpoBaHUe 3eJIEHOTO U CHHETO HE BBI3bIBaeT cCOMHeHus. Ho
CBSI3b MEXJIy MEPBOM U TPEThEH OCTAHOBKHU JYyOIUPYETCS U KOPHUHEBBIM
MapIIpyTOM TOXKE.

Hcxons u3 Takoro moaxo/ia npejjiaraercs:

— Kavicovill mapuipym, umerowuti N 0cmano8ouHbIX NYHKMO8 0OCy-
wecmensiem oocnyxcusanue na N*(N-1)/2 mescocmanosounvix cesseii;

— 000U OPY2oll Mapuipym modicem 0yOIuUposamy 4acnv IMux Ces3ell.

Ipuuém, oybruposanue modicem OCyueCmesimbes KaK mexcoy na-
pamu  nocre008amenbHuIX 0Cmanogok (Kopuoop cuneeo u 3enénoeo
mapwpymos), mak u medxncoy 6o napoi ocmarnosox (0ybauposanue
pAoa ceszell KOPUUHEBLIM MAPULPYIMOM).
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Kosghpuyuenm oybruposanus mapwpymom 2 mapupyma 1 ucuucns-
emcst OMHOUWEHUEM KOIUYeCmEa OYOnupyiowux nap ocmaHo80K Mapuipy-
mom 2 Kk 06ugemy Koiuuecmey MeicoCmano80unbIX cészel mapupyma 1.

Pucynok 2 — 1y6;iMpoBaHue Me;KOCTAHOBOYHBIX CBsI3ei

B kadyecTBe OCTaHOBOK HCIIOJIB3YIOTCS arperdpoBaHHbBIE MYyHKTHI —
TaK Kak NOHATHE AyOIMPOBaHMUS OPUEHTUPOBAHO HA MAaCCaKUPA.

To ecTh nmpenJiaraercsi B KauecTse MoKa3ares reorpaguueckoro
AyOIUpOBaHMsA MAapUIPYTOB MCHOJH30BAaTh OTHOIIEHMSA HX OOIIUX
MEeKOCTAHOBOYHBIX CBfI3el K YHC/IY CBfA3ed aHATU3MPYEeMOro Mapii-
pyra. lns ynoOcTBa aHaJIMTUKU MOXHO BBECTH KJIACCH(MKAIMIO YPOB-
Hell reopyOnupoBanus (pUcyHoK 3). B xauecTBe mpumepa MOXKHO TIpUBE-
CTH pacuéT mokazarelisi JyOIMpoBaHUs MapIIyToB JI0 25 OCTAaHOBOK (pH-
cyHoK 4). Ilo BepTHKamM mpeacTaBiIeHbl BApHAHTHl MapIIpyToOB OT 2 10
25 OCTaHOBOK M YHCJIO CBS3€H Ha KakKJIOM M3 HUX (CHHHUM IBeToM). Ilo
TOPU30HTAIIM MPEACTABICHBI BAPUAHTBI MapIIPyTOB-KaHIWAATOB HA Ty0-
JIUPOBAaHUE OT 2 70 25 OCTAHOBOK M YHCIIO CBSI3€H Ha KaKJIOM U3 HUX (3e-
néHpiM 1BeToM). Hampumep, ecnu cunumit mapmipyt u3 10 ocTtaHOBOK
UMeeT B JJAHHOM Kopujiope 4 00IINX OCTAaHOBKH C 3€JIEHBIM MapIIPyTOM,
TO CHHHI MapuipyT ay0aupoBaH 3eéHbiM Ha 13,3 % — c1alblii ypoBeHb
nyonupoBanust. Eciin oH umeeT 8 o0IMX OCTaHOBOK C 3€NEHBIM — TOKa-
3aTenb JyONMpoBaHus OTpaXkaeT CUIIbHBINA ypoBeHb — 62,2 %.

To ecTb, AN KaXXAOW Mapbl MapUIPyTOB MOXKHO NTOCYUTATH J[BA MOKa-
3aTelis B 3aBUCUMOCTH OT TOTO, KOTO M3 HUX CUUTATh OyOJIMPYyEeMbIM U
nyonupyromuM. Hampumep, Bo3Bpamasich K pUCYHKY 1 MOXXKHO CKa3aTb,
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yro MapuipyT M-1 myOmmpoBan mapmpytom M-2 Ha 30%, a MapmpyT
M-2 nybaupoBan mapuipytoM M-1 Ha 100%. JanHble pe3yabTaThl To-
BOPST O BIIOKEHWU MapuipyTa M-2 B mapmipyt M-1 ngaxke 6e3 mpocMoT-
pa KapThl. BelenpuBeaEHHBINA MTPUMEP MOXKHO 0000IIUTH (PUCYHOK D),
MOKa3bIBasi BO3MOKHBIE KOMOWHAINHN 1y ONUPOBaHHUA.

CreneHb Ay6N1MpOBaHUA MapLUPYTOB

HaMMeHOoBaHHWe

Kacarowmecs

Cnabo gybnupoeaHHble

Ay6anpoeaHHsle
CuneHo gybnupoeaHHbie
MonHocteio gybaMpoeaHHble

Pucynok 3 — YpoBHM reogy0,1MpoBaHHsI MAPUIPYTOB — ONpeAesieHne

nonkowTLio  100% CAMLHO 50%
Ay6nuposan AySnuposan
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Pucynok 4 — YpoBHM reoay0,1MpoBaHusi MapUIPYTOB — MpUMep pacuyéra

Mapuwpyt-1 Mapuwpyr-2 Bup aybanposatus
[Oy6avposan MapwpyTom-2 Ha 100% y6nvposa MapwpyTtom-1 Ha 100% MoAHOE HaNoKEHNE

[Oy6avposan MapwpyTom-2 Ha 100% Qy6nvposad MapwpyTom-14acTnyHo Ma,wm,w,’r 1 snoxer 8 Mapuwpyt-2
[Oy6nvpoBan MapLpyTom-2 YacTHYHO y6nvposan Maplpytom-1 Ha 100% )

[Oy6nvpoBaH MapLipyTom-1 YacTHuHO y6nvposad MapLpyTom-2 YacTHYHO YacTHYHOE NeperpbiTHe

Pucynox 5 — Buabl reogy0.1upoBaHusi MAapIIpyToOB
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Ucnonb3ys gaHHBIE mOAXox pazpaboTaH HpOTrpaMMHBIN HPOIYKT,
AQHAJIM3HUPYIOIIUN MapIIPYTHYIO CETh W PACCUMTHIBAIOIIMKA MaTpUILy
MEXMapLIPYTHOI'O Te0LyOJUPOBAHUS, PE3YNbTaThl KOTOPOH HpUMEHS-

IOTCS JUIS.

e BLIABJIEHUS AYyOJIUPOBAHU,

Ananusupyembiii

BapuanT
# Homep
1 21431
2 21422
3 681
4 68>2
5 606>1
3 60632
2611
8 26122
s 78531
10 78552
1 7001
12 70>2
13 6331
1 63>2
15 1
15 2

23

OCTaHOBKM CBAIM

253
275
231
180
91
105
210
190
i
180
66
45
210
231
253
253

epacuais mam e mapurpym
nan nag nag nan nan
1 % 2 % 3 % 1 % 5 %

57 573 | w1 | sem |eeaer sem 1 % | w2 1% | ceoim2 g%
I 557 | wer | ssm |ecmowr am w2 a0% | ceiee1 13% | ceoim1 10%
37 561 beamigon)s  24% | ee26%wsl 6% | *e*a30ws2  16% 31 16% eeedms  16%
30 476 *3m (aon.)= 35% *°269m>2 19% ***430m>1 19% 32 11% ***3m>l 11%
27 400 ***606m>1 73% 3122 23% 6182 23% 2782 23% 6011 23%
28 361 |-coowea MUELIN 2502 0% | 22 0% |eezsowl 0% |eeemsowsd 20%
47 495 ***504m>1 26% 699>2 21% 7181 17% 226>1 17% ***330m>2 16%
39 428 *42504m>2 24% 699>1 24% 7182 19% 2262 19% 816>1 15%
37 509 | mwr | s9m | mema | s9m |ecasner| 9w | e a1w |eevmewl 2
36 360 68852 19% ***308m>2 19% 788>1 15% 793>1 15% a7l 11%
El 110 e T0m>1 ***600m>1 42% 698>1 32% 65 5% ***G5m>1 5%
5 50 | o2 ooz [N sz a3 & 25 | ewz 2%
54 1258 ***134m>2 763K>2 43% ***735m>2 43% 78>1 37% ***294m>1 37%
58 1534 ***134m>1 763K>1 45% **735m>1 45% 782 39% *e294m>2 39%
28 177 131>1 1% 141-1 6% 1251 6% S 34Imel 6% 620>2 5%
) 213 | B2 2 6% w2 6w |eaaer e a2 5%

Pucynok 6 — Tabauna Me;kMapIIPyTHOTO 1y0JMPOBAHUA

Tabnuna mokaseiBaeT it Kaxaoro MBH (mapumpyr-BapuanT-
HanpasieHue) Bce ayonmpytomue ero apyrue MBH, otcoprupoBannsie
(cnmeBa — HampaBo) 1O yOBIBaHUIO CTeNeHW AyOnupoBaHus. Hampumep,
MapuipyT 214 mepBoro HampasieHHs ayonmupoBaH 57 npyrumu MBH,
HanOoJiee 3HAUUTEIbHBIM U3 KOTOPBIX MapiipyT 702 mepBoro HarpasJie-

Hust (36 % mokaszarenb AyOIUMpOBaHUS).

e accuUKalis MapLUIPYTOB [0 CTENEHU J1YOJIUPOBAHHOCTH,

HaMMmeHoBaHue

IKCMOIUBHDBIH
Cnabo gybamposanmbiii
MPOBIHMBIN

aulmo Ay6auposanHbii

MNonnocreio Ay6anpoBaHHbIH

Pucynok 7 — Kinaccpl 1y0JIMpOBaHHOCTH
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MO3KHO BBIJIEINUTH KJIACCHI MAPIIPYTOB OT MOJIHON M30JIMPOBAHHOCTH
(3CKIIO3UBHOCTH) 1O TONHOCTBIO AyOnupoBaHHOCTH. [l makpo-
aHaJIM3a 1es1eco00pa3HO MOCTPOUTH paclpenesieHHs MapIIPyTOB aHAIH-
3UPYEMOT0 TOpoJa MO TaKUM KJIacCaM, YTO MOXKET HATOJIIKHYTh HE HEKO-
TOPBIE BBIBOJBI I10 COBEPLICHCTBOBAHUIO CETH. JJI1 MUKpO-aHaIu3a 1ie-
J1ecOo00pa3HO 3HATh HACKOJIBKO JAHHBIN MapILIpyT HKCKJIIO3MBEH - KaKO-
BBI ITOCJIEJICTBHSI €M0 OTMEHBI WIIM N3MEHEHUS.

e IyOIMpPOBAaHUS MACCAKUPCKUX KOPPECTOHACHITHIHA;

l'eonmyOnupoBanue sBIsSETCS TEPBBIM 3TAlloM aHallM3a B3auMOJICH-
cTBUs MapupyToB. Ha ero ocHose Hamte 110 cumrtaeT Takxke MexXMapI-
pyTHOe DyOIupoOBaHUE HA YPOBHE MACCAKUPCKUX KOPPECHOHACHIMH —
o0IIIMe MacCaKUPCKUE CBAZU ISl KaXKIOW Mapbl MapiipyToB. Takas HH-
(dhopMarus SIBISETCS MPEACIbHO BaKHOM I BBIABJICHHS MOCIEACTBUN
MpeaIaracMblX IUIAHUPOBOYHBIX penleHnid. Hampumep, ecnu cuibHas
MAaCCa)KUPCKasi KOPPECTIOHACHLUS HAaXOAWTCA Ha JKCIKO3MBHOM Mapli-
pyTe — To ero MoauduKamus onacHa A U3MEHEHUs YPOBHS KauecTBa
nepeBo3ok. C Apyroil CTOpOHBI, €CIIU TaKkas KOPPECIOHACHIUS paclpe-
JIEJIEHA MEXKIY LENBIM PAIOM MapIIpyTOB, TO IPH H3MEHEHUN OJHOTO U3
HUX JIPYTHE MOTYT «IIOMOYb» B UX o0cmyxuBanud. Hame [10 mo3Bonsier
OIpPEACIUTh MMACCAKUPOB, KOTOPLIC IMOJTYy4YaT HETaTUBHBIC WJIM ITO3UTHUB-
HbIE W3MEHEHHUS KauecTBa OOCIYXXHMBaHUS B pE3yJIbTaTe BHEAPCHUS
MpeaIaracMbIX MJIaHUPOBOYHBIX MED.

Eme onuH acmekT aHanu3a JyOJIMpOBaHUS MACCaXHUPCKUX Koppe-
CIOHJCHIMH — ITOATOTOBKA 3334 JJIsl COCTaBJICHUS pacIUCAHHE.

Pucynox 8 — KoppecnongeHnuum — 6a3za 1Jis 3a1a4 pacnucaHusi

B neBom ciyuae mmeercs 1€€cO00pa3HOCTh KOOPAMHAIMM Mapli-
PYTHBIX paclUCaHUM ¢ TOUKU 3pEHMS BEIPABHUBAHUS UHTEPBAIOB MEXY
HUMH (CHHETO M 3eIEHOr0 MapLIPYyTOB) — TaK KaK MX OOLIMH y4acTOK
o0JyazaeT MOIIHON BHYTPEHHEW MacCakKUPCKOW KoppecmoHAeHImend. B
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3TOM Cilydae MEeXMapUIpyTHas KOOpPAMHALWS WHTEPBAJIOB U OTIIpaBIie-
HUI MpeBaTupyeT HaJ MapLIPYTHBIMH.

B npaBom cityuae — riiaBHast 3a1a4a COCpeI0TOUYEHA UIMEHHO Ha Kax-
ZIOM OTAEIBHOM MapuIpyTe.

® BbIJICNICHUE ABTOHOMHBIX MapIIPYTHBIX KYCTOB;

Ota TemMa paccMOTpeHa B cTaTrbe «ParnuoHann3anys MmaccakupcKux
IIEPEBO30K B PAMKaX).

Hocmynuna 5 oexabps 2016 e.

YAK: 656.13
PEIHIEHHUE ITPOBJIEMbI ABTOMATU3ALIUU
COCTABJIEHUSI PACIIMCAHUM JIJ1S1 MAJIBIX TTATII

O.I. Konresios, I'.B. TayOkun

B pabome npusooumcs onucanue OHAQUH CUCMEMbL, NPEOHAZHAYUEH-
HOU 0151 COCMABNIeHUS MAPULPYIMHO20 PACHUCAHUSL OBUNCEHUS A8MODOYCO8
C UCnoJjlib3o6aHuem 0ocmynglx npocpamMmHbIX UHCMPYMERMOE.

This paper describes the online scheduling system for fixed-routes
bus timetables with easy to use software tools.

CocrapnieHue MaplIIPYTHBIX paclicaHuil IBM)KEHHSI aBTOOYCOB BEChbMa
TpyJOEMKHH Tporiecc. BpyuHyto Ha cocTaBleHHE OIHOTO BapHaHTa pac-
nucaHus Tpedyercst 10 5 pabouux JHEH BBICOKOKBAJIH(DHUIIMPOBAHHOTO
Tpyna. Ha kaxaplii aBTOOYCHBIH MapIIpyT €XerogHo TpeOyercs cocta-
BUTH 70 15 BapmaHTOB pacmucanuil. CBS3aHO 3TO C U3MEHEHUSIMH T1acca-
KHMPOIOTOKOB T10 JHSAM HEJeNH, MECsiaM M Ce30HaM roja, a TaKkxke ¢ U3-
MEHEHHUSIMH YCIIOBHIA JBIDKEHHS aBToOYyca o MapmpyTy [1]. Kpome Toro,
MapUIpyTHBIE PACIHCAHUS JOJDKHBI €XKEroJHO TOJBEPraTbcsi KOPPEeKTH-
POBKE C y4eTOM IPOU3O0LIEIIINX W3MEHEHNH 3KCIUTyaTallMOHHBIX MOKa3a-
TeJel ¥ BHEIIHUX BO3ACUCTBUN Ha YCIIOBUS JBMXKEHUSA IO MapuIpyTy [2].
CymecTByeT TOUKa 3peHHS, YTO B COBPEMEHHBIX YCIOBHAX B TPaTUIIHOH-
HOM MapIIpyTHOM PacIMCaHWW HET CMBICIA, TIOCKOJIBKY OHO TPYIHOBBI-
MOJTHUMO B TOpoJax C 3arpy’kKeHHON TPaHCIIOPTHBIMH IMOTOKaMH JIOPOXK-
HO-ynuHOH ceTbio [3]. Omnako B Poccun HacunteiBaeTcs npumepro 750
MaJbIX TOPOAOB C YHCIEHHOCTHIO HaceneHus 10 S0 ThICSY YeloBEeK — 9To
cocTaBisieT 3/4 OT BceX POCCHICKUX TOPOIOB. DTH ropoja, Kak MpaBuJIo,
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