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NPENHUCJIOBHE

B npennaraeMoM yueGHOM IOCOGHH OCBeIla-
IOTCST BOIPOCH IPOEKTHPOBAHUS CeTell YJIHUYHBIX
U BHEYJHYHBIX IyTeH cOOOLIeHHs, TPAHCIOPTHHIX
H CKOPOCTHBHIX Y3JIOB, METOIHl pacyeTa IpPONYyCK-
HO# CIIOCOOHOCTH DAa3JMYHBIX 3JeMeHTOB TI'OpOX-
CKOH yIMYHO-JOPOKHOH CeTH.

Kuura sBisieTcs BTOPHIM H3JaHHeM, Iepepa-
GOTaHHBIM C Y4eTOM IOCJHeJHHX AOCTHXKEeHHH Ha-
VKM M TeXHUKH B 00JIaCTH NPOEKTHPOBAHUS TIO-
POICKMX nIyTell coobmenusi. B aToM u3maHuu Ha-
nbosee TOJMHO U OOCTOSITEJbHO OCBEIIAOTCS.
CJIOKHOCTH IPOEKTHPOBAHUS LIEHTPAJNbHBIX palo-
HOB KDYIHBIX TOPOIOB, NpobJeMbl obecrneyeHHUs
6e30MaCHOCTH JBHXKEHHsI TPAHCIOPTa U NelleXo-
IOB.

IIpuBeneHHble  aBTOPOM MepONPHSITUS no
YJAY4LIEHHIO TMOPOJCKUX KOMMYHHMKALUHH IOJTBEp-
JKJIEHBl COOTBETCTBYIOUIMMH TEXHHKO-2KOHOMMYe-
cKMMH obocHOBaHHAMH. JlaH 0OCTOATENbHBIN aHa-
JIH3 OTEYeCTBEHHOTO U 3apy0eKHOro OmblTa, OCOo-
6eHHO 10 O06XOJHBIM MarucTpaJsM, IeleX0IHbBIM
30HAM, aBTOCTOSIHKAM H JOPOXKHO-TPAHCIOPTHHIM
I POUCLIECTBHSIM.

HHTepecen MeTON H3JI0XKEHHS MaTepHaJsaa —
OT OOIIKX BOIPOCOB K YacCTHBIM U OT GoJiee IPoO-
CTOTO K CJIOKHOMY.

Yye6Hoe TOCOGHE COOTBETCTBYET YTBEpKIAeH-
HOIf mporpamMe no pucuunaute «'oporckue yiau-
IBI» U MPefHa3Hayaercss s CTYLEHTOB CTPOH-
TeJIbHBIX BY30B CHelHaJbHOCTH «['opoackoe cTpo-



HTEJbCTBO®, a TaKKe MOXKET GHITh HCIOJb30BAHO
CIenHa uCTaMt, paboTalOUKUMH B 06J1aCTH TOPOJ-
CKUX IyTel cOO6IIeHHs.

ABTOp BBHIpaxKaeT HCKPEHHIOI MpU3HATeNb-
HOCTb pelleH3eHTY — KOJIJIeKTHBY Kadelpsl rpa-
JOCTpouTeNbCTBa MOCKOBCKOIO HH2KEHEepHO-CTpO-
HTeJbHOro HHCTHTyTa MM. B. B. Kyifi6uiesa u
JHYHO 3aBelylolemMy kKadenpoit A-py TexH. HaykK,
npod. . €. CamoiioBy H KaHH. TeX. HayK, JOIL.
P. @, Jlykamyky 3a momoiuib, OKa3aHHYIO B IIpO-
necce paGoThl HaJl PYKOIHCBIO, —

Or asropa



BBEJLEHHUE

.Topoackoe crpoutensctBo B CoBerckoMm Corose BemeTcsi ¢ HeOhIBa-
JBIM B HCTOpHH pa3MaxoM. 3a rogrl CoBeTCKOH BlacTH KOJHYECTBO IO~
pozoB yBesuauaoch ¢ 700 no 1999 (na suBapn 1974 r.), ropoackoe Ha-
ceqenne — ¢ 21,7 man. go 128,7 mun., xumoit ¢oHA B TOPoRax M Hoces-~
Kax ropojckoro tHna — c 180 maH. M2 obumieit niomanu B 1913 r. no
2100 man. M2 B 1975 r. DKOHOMHUECKHH OJBbEM HAPOZHOIO XO3SIHCTBaA
Coserckoro Coi03a OTKpbIBaeT MHaJjibHelllHe IepCIeKTHBH pa3BHTHS
rpajfoOCTPOUTENbCTBA Ha OsmKalIuhe NecATHIETHA, 3HAYHMOCTb 3THX
pabot nopuepkuyta B IIporpamme KommyHnuernueckoit napruu CoBert-
ckoro Corosa: «Bosblloe 3HaueHHe NPHOOPETAIOT IPafOCTPOUTENLCTBO,
apXHTeKTypa W IJIAHHPOBKA IJs CO3JaHHS ... H IKCIJIyaTallHH TOpo-
JIOB U JPYTHX HAceJEHHHIX MeCT, IPOH3BOJCTBEHHBIX, JKUJILIX H 06IIeCT-
BeHHHIX 3maHui. 'opoja u mocenkH HOJIKHEL NpefcTaBiasATb coboil pa-
IHOHAJbHYI0 KOMIUIEKCHYIO OPraHH3aIHIO NPOU3BOACTBEHHBIX 30H, XKHU-
JBIX pafioHOB, CeTH OOLIECTBEHHHIX M KYJbTYPHBIX YyupexkAeHu#, OH-
TOBBIX IIPeJNPHSTHH, TPAHCIOPTA, HHKEHEPHOTO 000PYIOBAHHS H SHEp-
reTHKH, 06ecleunBalOUX HAUMYULIHE YCJAOBHA /IS TPyHa, ObITa M OT-
IbIXa Jomeis *.

B pemrenusx XXV cbesna KIICC npexycmaTtpuBaercs JajbHeiliee
PasBUTHe BceX BHIOB MacCOBOIO IaccaxKHpCKoro TpaHcmopra. Hawme-
YeHO 3HAUUTeJbHOE PacCIINPeHMe MapKa JIETKOBHIX aBTOMOOUJEH HHIM-
BH/IyaJIbHOTO TI0Jb30BaHHSI.

ITo nporuosumM onenkam kK 1980 r. ropoackoe nacesenne CCCP
Bospacrer g0 180—190 muH. xuTeseH, a maccaxxupooboOpOT rOPOLCKO-
TO TpaHCHOpTa COCTaBHT 64—66 MJIpA. maccakupoB B rOf, H3 KOTOPHIX
npuMepuo 10 mapa. (~15%) Oyzer mepeBO3UTbCS JIETKOBHIMH aBTO-
MOGUISIMH. .

BrillensnoxkenHoe yKashiBaeT HAa HACTOSATENbHYIO HeoOXOZHMOCTb
CO3JlaHKsI B COBPEMEHHOM COIMAJHCTHYECKOM TrOPOJie PalOHaJbHOH CH-
CTeMBl TOpPOACKHX TyTeH cooOlleHHs, obecneunBaromell 3 GheKkTHBHOE
HCIO/Ib30BaHHE TPAHCIOPTHEIX CPeACTB H HauGosblie yao0cTBa AJA
HaceJIeHHs] IPH MUHHMyMe KalHTaJOBJOKEeHHH.

————————

* Iporpamma Kommyuucruueckoir naptuu Coserckoro Coiosa. M., 1974, c. 94. .



I'JIABA 1

Cetu ropoackux myTeii
CO001eHus

§1
Ha3nayenne u Kiaaccupugamus
rOPOACKHUX MyTeil CO0OMEeHNs

Cucrema TOPOJICKOTO TPaHCHOPTa COCTOHT H3: a) NOABHXKHOIO CO-
cTaBa; 0) myTell cOOGIIEHHSI CO CPeJCTBAMHU PeryJHUPOBAHUA ABHXKEHUS;
B) IOJCHCTEMbl 9HeprocHaGxKeHHs (HJs 3JeKTPOTPAaHCIOPTa); r) 06-
CIYXKUBAOIINX YCTPOHCTB (rapaxeid, NapkKoB, PeMOHTHHIX INPeANpHS-
THH, aBTO3aNPaBOYHbIX CTAHIHUH U T. IL.).

B panbuefimem ropoackue mytu coobumeHusi 6ynyT paccMaTpPHBaTh-
c KakK OJHa M3 BaXHeHIIHX COCTAaBHBIX JacTedl CHCTEMBl TOPOACKOrO
TpaHCHIopTa.

HauGosnee akTUBHBIM ee 3JIeMEHTOM SIBJISETCS MOIBHUIKHOH COCTaB.
VMeHHO HempephIBHOE COBEPUIEHCTBOBAHHE IIOJABHKHOIO COCTaBa rOPOJ-
CKOTO TPAHCIOPTa H YBeJHUEeHHE €r0 YHCJIeHHOCTH NPelbsBJSIOT HOBbIE
H Bce OoJiee MOBHILEHHbIe TpeGOBaHHS KO BceM 3J€MeHTaM TIo-
POACKOH TPAHCIOPTHOH CHUCTEMBI H, B YAaCTHOCTH, K TOPOACKHM IIy-
TaM coobuienus. Ilocnmennue B cuiy TeCHOH CBS3M C IVIAHHUPOBKOH H
3aCTPOHKOA ropoja sBJIAIOTCS CaMOH  KOHCEPBATHBHOH  YacThlo
TPAHCIIOPTHOA CHCTEMBl U C TPYIAOM IOAJAIOTCS PEKOHCTPYKUHMH H MO-
JlepHU3ALHUH.

JanHOe 06CTOSITENILCTBO NpelbsiBJiseT ocoOble Tpe6OBaHUA K Ipa-
BHJIbHOMY IPOTHOSHPOBAHHMIO DA3BHTHs TOPOJCKOTO TPAHCNOPTA MPH
NPOEKTHPOBAHUM IIyTe# cOOOUleHHs, ¢ TeM yTOOH clesaaTh Haubosee
6e360/Ie3HEHHEIM IIPOIECC TEXHHUECKOTO COBEPLICHCTBOBAHMS TpPAaHC-
MOPTHOH CUCTEMBI H CBECTH K MUHMMYMY PeKOHCTPYKTHBHbBIE MepONpHS-
THS Ha CeTsX TOPOJACKUX ITyTell cOOOUIeHHUs.

OcHoBHast QYHKIHS HOACHCTEMBl TFOPOACKHX IIyTefl COOOILEHHS 3a-
Kaouaercsd B oOeclieueHHH TPAHCIOPTHPOBKM MACCaXXHPOB H TPY30B
MEeXIY MHOTOYHMC/IEHHBIMH NYHKTAMH OTNIPaBJIEHHs M NPUOBITHS, AHC
TIepCHO PAacIOJIOKEHHEIMH 10 BCeH Tepputopuy ropoga. OgHakKo Ha co-
BpEMEHHOM 3Tafie Pa3BHUTHS TOPOJOB W TPAHCIOPTA BO3HHUKJIO 06CTOS
TeJIbCTBO, CYLIECTBEHHO pacuIupuBLIee 3Ty QYHKLHIO.

Ycunennas aBTOMOOHIH3ANUs NpHBeJa K PYHKIMOHAJBHOMY H TeX-
HOJIOTHYECKOMY CJIMSIHMIO BHEIIHEro M BHYTPHIOPOJCKOIO TPaHCIOPTA.
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B macrosiee BpeMs TOPOJACKHE YJHIBI SIBJISIOTCS €CTeCTBEHHBIM IIPO-
JOJIKEHHeM BHELIHHX aBTOMarucTpajeif ¥ 3T0, KOHEYHO, CO3JaeT Cme-
uduIeCKHe CIOKHOCTH B PASBHTHU TOPOACKHX NyTel coobieHus, Ko-
Topble JOJIKHBI HE TOJIBKO obecreunTh yIOGHBIE CBSI3U BHYTPU HaCeJeH--
goro IYHKTa, HO M CO31aTh YCJOBHS AJIs BBOJA BHELIHHX IOTOKOB K OC-
HOBHBIM JKH3HEHHbIM LEHTPaM ropoza. .

KpoMe TOTO, C Kak/BIM IOJIOM BCe OLIYTHMell CTaHOBHTCS Bpe/HOe
pMsAHME TPAHCIOPTA Ha 6/arOyCTPOHCTBO rOpoja, Ha YCJACBHS KU3HHU
HacesJeHHs. . . .

Bce Bo3pacTaiomuil YIHUHHIA TPaBMaTH3M, HEJONYCTHMO BBICOKHH
ypoBeHb IIyMa H Bubpanuu, 3arpsisHeHHe BO3AylHoOro GaccefiHa OT-
paGoTaBIIUMH Ta3aMH HACTOATENbHO Tpebyer COBEpIICHCTBOBAHUA
IpaJiOCTPOUTEIBHBIX NPHEMOB IPH NMPOEKTHPOBAHHH TOPOJCKHX MyTel
COOOILeHHsI, MOJIEPHU3AIUH IOJBHKHOTO COCTaBa H CO3JaHHS HOBBIX
€ro BHJIOB.

B camom o0lieM BHJe COBPeMeHHBle yTH COOOLIeHHs] KPYNHOI'O ro-
pona MOTyT OBITh KJaCCH(UIMPOBAHLL CIEAYIOIHM 06pasom:

A. Yanunble IyTH COOOLIEHHUS:

1. HepenbcoBoro TpaHCIOpTa: a) CBS3aHHBIE C 3aCTPOHKOH (cobeT-
BeHHO YJuIEI); 6) He CBfI3aHHBIE C 3aCTPOHKOH (rOpOJCKHE JOPOTH).

2. PesibcoBOro TpaHCIOpPTa — JIMHHHM TPaMBas: a) Ha NOJOTHe B 00-
IeM YpOBHE C INpoe3:Ked uacTblo; 6) Ha 0060CO6GTEHHOM IIOJIOTHE.

3. Tlemexonurie (TPOTyaphwl B npefenaax YJHIL U JOpOr).

B. BueynuuHble NYTH COOOILEHHS

1. HepeabcoBoro TpaHCHOpTa — FOPOACKHE CKOPOCTHBEIE JOPOTH:
a) HaseMHBle (Ha HACHIIH HJH B BbleMKe); 0) NOA3eMHble (B TOHHeJE);
B) HajxseMHble (Ha 3CTakaje).

2. PesibcOBOr0 TPAHCHOPTA — JIMHUM METPONOJIHTEHd, TOPOJCKHX
KeJe3HbIX JOPOT M CKOPOCTHOrO TpaMBasi; a) HaseMHble (Ha HaChIIH
WM B BhleMKe); 6) Nox3eMHble (B TOHHeJe); B) HaJ3eMHble (Ha 3CTa-
Kaje WIu Ha HeCyIlell MOHOPEJNbCOBOH KOHCTPYKIIMH).

3. lemexoaupie (cnenuanabHble MIAaTHOPMBL, TOHHENIH, a TaKXke J0-
POXKKH B mpeJiesiaXx MUKPOPaHOHOB H TIaPKOBBIX TePPHTOPHI).

[To 3HayeHH0 CBOeMY H XapakTepy MHCIOJNb30BAaHHA IYTH CO-
O6IIeHHs] MOTYT GHITb: OOIIErOPONCKOrO M PailOHHOrO 3HaueHHs; 00-
XOJHbIe, O6ecreunBaloONIie IBHKEHUE TPAH3UTHEIX INOTOKOB B 00X0[
ropoja HJH ero lLEHTpa, NacCakKMPCKOro, rpy3oBOr0 4 CMellaHHOro
IBUXKEHHSA.

ITorpe6HoCTh B KiaaccHdHKAaUUH TOPOACKHX IyTeHd COOOGIEHHs BO3-
HHUKJIa CPaBHHTEJNbHO HelaBHO, KOTZla CTaJIO OYEeBHJIHO, YTO B NpoILecce
TPOEKTHPOBaHUSI HEOOXOJHUMO OTJIUYATh YJHMIE, HMeollie TPaHCIOPT-
HOe 3HauyeHMe, OT TaK HA3HBAEMBIX «KHJBHX». [I0TOM BHIsiBUJIACh HEOO-
XOAMMOCTb B HaJjbHedmell nuddepeHnnanuy, T. e. BbJeJeHIH HECKOJb-
KMX KaTeropuii MarucTpaJbHBIX YJHUI[ B 3aBHCHMOCTH OT HX 3HAyeHHS,
NOJIOXKeHHUsT HA TJIaHe TOPOJa U XapakTepa HUCIONb30OBAHHUS.

Tennenuus cnenuanusanyu ropoJACKUX NyTe#d COOOGIIEHHS ABJAETCA
BlosHe 3akoHOMepHO#. Heusb3st 3aflaBaTh OJHOH yJHlle BHIIIOJHEHHE
PasnuyHbIX pyHKUHME.

Besikuit mpouece, sIBAAIOUMEACS MO XapakTepy CBOEMY MAaccOBBIM
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Puc. 1. KnaccupurannonHas cxeMa ropoACKHX IyTell COOGUIEHHS:

1 — raaBHBle YJHLBI; 2 — CKOPOCTHbIE AOPOrH; 3, 4 H 5 — COOTBETCTBEHHO MAarHCTpaJibHble YJIH-
1(bl HENpephLIBHOTO MABHIKEHHS, OGLIErOPOACKOro 3HaueHHss M PaHOHHOrO 3HaYeHHs; 6 — I'PY3OBHIE
MAarucTpaJH; 7 — rpaHuna ropopa

¥ OBICTPOTEUHHIM, KaK, HalpUMep, IIpOIecC TIOPOJCKOro MABHKEHHS,
TpebyeT YHH(HKAIWH €ro y4acTHHKOB. TpPaHCIOPTHHIH NOTOK, COCTOS-
MU# B3 SKUNaxKefl NIPHMEPHO OJHOIrO THUIA, NepeMelllalomuicsa B OXHOM
HampaBJeHHH H C OZHOH CKOPOCTbIO, OyIeT mepeaBUraThcs GoJiee IJaB-
HO, C MEHBIIHM KOJHYECTBOM IIOMEX H 3HAUHTEJbHO ObICTpee, YeM IO-
TOK, COCTOSIIIHA W3 PasHOPOILHBEIX TPAHCIOPTHBHIX CPeACTB, 06sanalo-
LIMX Da3/UYHBIMY IHHAMHYECKHMY XapaKTepHCTHKaMH H JBHUIaIOLINX-
cs1 BO BCTPEYHBIX HaNpaBJeHHUSX.

Crenua/nusanysi rOPOJCKHX IyTel cCOOOLIEHHs, NPOBefeHHAs Moce-
JOBaTeJIbHO H YMEJIO, MOXKeT CYIIeCTBEHHO IOBBICHTb OOLyI0 3ddek-
THBHOCTb BCEH CHCTEMBI.

B Tta6a. 1 npuBeneHa KnaccubHUKaLKs FOPOACKHX MyTei COOOIIEHHS.
Ha puc. 1 nokasana KnaccupUKaINOHHAS CXeMa TOPOACKHX IyTeH co-

O0IIeHHs.
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Vo § 2
-TIpuHUANHAIbHbIE CXEMBI
=. nyTteil cOOGLIEHHsI B TOPOAAX

Tpu MPOEKTHPOBAHUH CHCTEMbI TOPOACKHX MyTeH COOCILIEHHs BCTpe-
4alOTCS TPH. IPHHIHIHANBHO PasJHYHBEIX CJIydasi: a) NPOeKTHPOBaHHE
CHCTEMHB JAJsi HOBOTO Tropofa; 6) peKOHCTPYKIHMS CHCTeMBl CYLIecTBYIO-
[ero ropojia; B) PEKOHCTPYKIHS CHCTeMBl CYLIeCTBYIOIero ropojia mnpH
3HAYHTEJNBHOM -DACIINPEHMH €r0 TepPHUTOPHH.

B mepBOM ciyyae HaJHIO HeOOXOAMMEE YCJIOBHS CO3JaHHs OINTH-
MaJbHOM CHCTEeMBI IyTell cOOOLIeHHs, OTBeyawolleil TpeGOBaHHSIM Opra-
HU3allMH TOPOACKOTO JBHXKEHUS, eCTeCTBEHHEIM YCJOBUSM IOpPOAAa H €ro
apXHTEKTyPHO-IJIAHKPOBOYHOH OPraHU3alHH.

Bo BTOpOM ciyuae 3ajaya YC/IOXKHSETCS HaJHUHEM KallHTaJbHOH
3aCTPOHKH, KOTOpasl 3aKpem/seT HCTOPHYECKH CJIOKHBIIYIOCS YIHYHYIO
cucteMy, Kak NMPaBHJIO, He OTBeYalOIIyI0 COBPeMEHHHIM TPaHCIOPTHHIM
Tpe6oBaHuAM. [len0 CBOAMTCA K YAYYIIEHHIO CYIIecTBYIOLIeH CHCTeMBl
FOPOACKHX IyTe#l COOOILIEHHS B I'PaHHIIAX SKOHOMHYECKH Pa3yMHHIX pe-
[IeHHH. -

Tpetuit cayua#t npeacrasiasier co6oil coueranue mepBbix ABYX. CH-
cTeMa TOPOJCKHX INyTell cOOOIIeHHs BO BHOBb OCBaHBaeMHIX pafioHax
. MOXeT OBITh NPHHIHNHAJBHO IOCTPOEHAa Ha OCHOBE MAaKCHMaJbHOTO
IpHOMHKEHHS K ONTHMYMY; B CyILlecTBYIOLleH 4acTH ropoja npoBOAAT-
Cs1 PEKOHCTPYKTHBHbIE MEpONPHATHSA, Ha3HaueHHe KOTOPHIX — MOJEPHH-
3UpoBaTh HanboJiee HeGJAroNONyYHEIE I€MeHTH MarucTpajbHOH CeTH,
OIHAKO TIPH 3TOM BO3HHKaer crenuduyeckass 3ajgaya — obecrneueHue
JOPOXKHO-TPAHCIIOPTHOH CBSI3M BHOBb OCBaMBaeMbIX PaiOHOB C cCylle-
CTBYIOIIHM T'OPOJOM.

Bo Bcex ciyuyasx DPOEKTHPOBAHHsS CHCTeMbl IOPOJACKHX IyTe# cO-
oOleHnsT OGIIMM SIBJISIeTCS TeHepaJbHBIH NMPHHLUUI: TPacChl Marucrpa-
Jiefl TOJIXKHBI OTBeYaTb HANpaBJIEHHIO OCHOBHEIX IAacCaxKUpoO- U I'py3o-
IOTOKOB, MHaye TOBOPS, TOPOACKHE IYTH COOOIIEHHS AOJKHBI CBS3HI-
BaTh BaxKHeflINe IaccaxKHpo- U rpy3000pasyolliyie NYHKTH ropoja Io
Han6oJsiee KOPOTKHM HalpaBJEeHUSAM.

BaxueHAmyuMy maccakupo- H rpysoo0pasyoIluMH OYHKTaMH B To-
poJie SABJSAIOTCS: a) UEHTPHl XKHABIX PafOHOB; 6) IPOMEIILIEHHEIE IPEl-
HNPHUATHS M CKJIaJAbl; B) OOIIErOpOJACKOH H pafOHHble LEHTPHI; I') NMYHK-
THI BHEIIIHErO TPaHCIOpPTa (BOK3aJibl, TOBaPHbIE CTAHIIMH, TPY30BhIe ABO-
PH, IpHCTaHW H Ip.); J) KPYHHblE 3pejHIIHBIE KYJIbTYPHO-OHITOBLIE
H CIOpPTHBHBIE O0BEKTH (HAapKH KyJbTYPH H OTAbIXa, CTaAHOHHI, AOMa
KYJbTYpHl, YHUBEPMAru H mp.).

CuiefoBaTesqbHO, B3aMMHOE pacHOJIOKeHHe YKa3aHHBIX DYHKTOB Ha
IJIaHe TOPOJa B 3HAYMTEJbHOH CTelleHH ompejeseT KOHGHUIypaluIo cH-
CTeMbl FOPOACKHX NyTel COOOIIeHuUsI.

W3 Bcex mepeiBHKeHMH, COBepLIaeMBIX HacesleHHeM B ropoje, Tpy-
JOBLle TepefBHKEHHS SIBJAAIOTCS BaXKHEHIIMMH B CHJIy cBoell o6s3a-
TEJbHOCTH, COCPEJOTOUHS BO BPEMeHH, IOBTOPSIEMOCTH H PEryJsipHOCTH.
IMostomy cTpykTypa ceTH TrOpOACKHX MyTeHl COOGIIEHHS BO MHO-

13



I " 8 e
I~ e | —V— 1 — \
] } \I\l—l—l—-l———\ ‘/(

Puc. 2. KoppekTHpOBKa NpeJBapUTEJbHO HAMEUEHHOH CXeMbl MarucTpaJeii:

1 — o6ueropofckoii ueHTp; 2, 4, 5 — NPOMBIIeHHble NpeANpHATHS; & — Boksan; 6 — LIITKunO;
7 —rpaHuna ropoga; 8 — npejBapuTe]bHO HaMeUeHHble TPAHCHOPTHBIE JIMHHH; 9 — HONOJHHTENb-
Hble JIMHHH NOCJe KOPPEKTHPOBKH

rOM 3aBHCHT OT B3aMMHOTO pa3MellleHHs XHUJBIX U IPOMHBIIIJIEHHBEIX
30H.

B HOBEIX ropojax NpOMBIIIJIEHHBE 30HB, BKJKOYAKOIIHE KOMILJIEKC
KPYNHBIX NPOMBIIJIEHHHX NPeANpHUSTHH, KaK IPaBHJIO, OTHENEHBH OT
JKHJIBIX KBapTaJioB; B CTApHIX TOPOLAX OTHEeJbHBIE W UYaCTO MeJKHue
[IPOMBILIJIEHHEIE TIPEATIPHATHS TUCIEPCHO pa3MelleHbl BHYTPU CeNHTe0-
HOH TePPHUTOPHH, 4TO OOYCJOBJIEHO CTHXHIHBIM pPa3BHTHEM HCTOpHYe-
CKH CJIOXKHUBIINXCS TOPOMIOB.

TpaHcmopTHBIE CBSI3H MeXKAY MECTaMH IPHUJIOXKEHHS TPyLa H Ipo-
XHBaHHUA, a CJlef0BaTeJbHO, U MyTH CcOOOIIeHHS B 060uX caydyasx Oy-
JYT MOCTPOEHBI COBEPIIEHHO Pa3/IHYHO.

IIpoekTHpOBaHHE CHCTEMBI TOPOACKHX NMyTeH COOGIIEHHS BEASTCS
B TakKol IOCJeN0BaTeNbHOCTH: 1) mpeABapHTeNbHOE NMOCTPOEHHE NPHH-
L UIHAJbHON CXeMbl MAarucrpaJed, obecrneunBaloleli KpaTyalline CBS-
3M MeXIy OCHOBHBHIMH IIACCaxKHPO- M IPy3000pasyloIHMMH MyHKTaMH;
2) pacuer M NOCTPOEHHME KapTOrpaMMbl [1acCaXKHPO- H TI'PY30IOTOKOB
0 MarficTpaJbHBIM HalpaBJeHHSM; 3) KOpPeKTHPOBKAa NPHHIHUIHAJD-
HOI cXeMBl MaructpaJjeil B COOTBETCTBHH C MECTHBIMH YCJIOBHSIMH U BbI-
YHUCJeHHBIMH Harpy3kaMmiu; 4) onpelesneHHe HeOOXOIHMOH TPaHCIOPT-
HO# OCHACTKH IyTeH COOOIIEHHsS B COOTBETCTBHH C MOLIHOCTSIMH Ilacca-
JKHPOIOTOKOB.

KoppekTupoBka mpelBapuTelbHO HaMeUeHHOH INPHHIHUIHAJLHOR
CXeMBl MOXKeT OKa3aThCsl HeoOXONUMOH, ecau KapTorpaMma mnaccaxu-
POIIOTOKOB, HampHMep, YKaxeT, YTO [AJs TOrO HJIH HHOro OObeKTa He-
JOCTAaTOYHO ONHOH MarucTpasiy W/, HA000pOT, HpeJBApHTEJbHO Ha-
MEUeHHOe MarucTpaJsbHOe HalpaB/ieHHe OKa3biBAeTCH HeNOrPYKeHHBIM.
Ha puc. 2, a npuBeneHa npeiBapuTe/bHO HaMeUeHHas NPUHLIUINANb-
Hasl cxeMa, Ha pHC. 2, 6 — OKOHUaTesJbHAsl cxeMa Marucrpaljei, B Ko-
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opoii y4TeHa Meperpyska MOCTO-
goro mepexofia ‘M HeIO0CTaTOYHOCTD
ThaHCHIOPTHBIX MOAXOAOB K IIpeA--
ppuaruo 4. '

[Ipu ypaBHOBELIEHHOM TroOpOA-
CKOM IlIaHe C CHMMETPHYHBIM pac-
MOJIOKEHHEM OCHOBHLIX €ro JeMeH-
TOB, IIPH PaBHOMEPHOM pacceseHuH
¥ OTCYTCTBHH €CTECTBEHHBIX Tpe-
rpaj CHCTeMa TOpOACKHX IyTell co-
obuiennst GyleT MOCTPOEHa IO reo-
MeTpHUYECKH  INPAaBHJIbHOH CXeMe.
QIHAKO Jaxe BHOBb IMPOEKTHpYE-
Mble TOPOZAa XapaKTepusyloTcs He-
ypaBHOBEIIEHHOCTHIO 3JIeMEHTOB
nafa u acMMMETPHIHEIM - pacrio- Puc. 3. PagnanpbHas cxema Marucr-
JIOKEHHEM OCHOBHBIX Y3JIOB IIDH HE-  |oiox:

PaBHOMEDHOM PAacCCEJIE€HHH, H MO3TO-  ;_puenrp ropoga; 2 — TPaHCIODTHELE
My CXeMbl MarucTrpajed SBJISIOTCS  7HMHMH; §—rpamuua ropona
cucreMaMHu B OoJibliefl MJIH MeHb-

el creneHu neOpMHPOBAHHBIMH.

Tem He MeHee aHAJN3 MJIAHHPOBKH PAa3JHYHBIX MOPOJOB I103BOJISET
TOBOPHTb O CYIIECTBOBAHHWH MPHHIUIHAJBHEIX TeOMETPHUECKHX CXeM,
KOTOphle H ONpelessioT KOH(UIYpPalMI0 CHCTEMBI MarucTpaJjieil, XOTd
U He NpeACTaBJeHbl B YHCTOM BHJIE.

Pannanpnas cxema (puc. 3) XapakrepHa Ajsd HeOQJIbIIHX CTapHIX
ropoJoOB, BO3HHKIINX BOKPYT y3Ja TryxkeBblX gopor. Cxema ob6ecrneuH-
Baer yHoOHYIO ¢BfI3b mepudepuH C HEeHTPOM, HO 3aTpyJHsSeT
CQOOILIeHNs MeXAy NepHpepHAHEIMH paioHaMy ropoja, BHI3bIBAsA He-
H30eXHYI0 Ileperpy3Ky IEeHTPaJbHOrO TpaHCIOpPTHOro Yy3ana. IIpakru-
YeCKH BCTPeyaeTCs B MaJblX FOpPOAAax C He3HAUUTEeNbHBIMH I[acCaXH-
TONOTOKAaMHU.

PanuanbHo-KOJIbLEBAasi CXeMa, KaK MPaBHJO, BCTPeYaercss B KPyIi-
HHIX TOpOJax u NpeAcTaBaseT co00# yCOBepIIEHCTBOBAHHYIO pajauaJb-
HYI0 cxeMy. B mpomecce HCTOpHYECKOro pas3BHTHSI ropoja BHEropoj-
CKYe TPaKTHl, CXOJUBIIHECS] B LieHTPaJbHOM y3Jie, IpeBpalaloTcs B pa-
AvaJbHBIE MATHCTPaJH, a KOJIbIleBhle MarucTpaJjy BO3HHKAIOT IO Tpac-
caM pa306paHHbIX KPEHOCTHHIX CTEH H BaJIOB, KOHIEHTPHUECKH OMOSACHI-
BABIIMX paHee OT/leJbHble YACTH rOpoja. l'Ipn Tako# cxeMe obecrneyn-
BalOTCsl JOCTATOYHO YIOOHBIE CBSI3H MEXLY nepnopepnuﬂbmn paiioHaMu
ropona. XoTs TakuM 00pasoM OAHH U3 Cepbe3HeHIINX HelOCTaTKOB Ipe-
Abloymieli cXxeMbl YCTPaHEH, HO BCe XKe COXPaHsIeTCSl Heperpyska IeH-
TPaJbHOrO TPAHCIOPTHOIO y3/a, TaK KaK pajHajbHble MarucTpaJju Ha-
TpyXeHHl, KaK NPaBUJO, 3HAYHTEJNbHO O6OJblle KOAbLeBhIX. Kiaccuue-
CKHUM NPUMEPOM PafHaJbHO-KOJNBIEBOH CXeMBI SBJISETCS CXeMa MarucT-
panbHbX yuun Mockssl (pHc. 4).

IpamoyroapHas cxema (puc. 5) npncym,a cpaBHH'reJIbHo MOJIOLBIM
ToposiaM, pasBHBAIOLIMMCS MO 3apaHee Pa3pabOTaHHBIM Muanam. [lo-

15



Puc. 4. Cxema MaructpanibHeIX ymaul, MocKBHI:
1 — TpaMBaiiHble JHHHH; 2 — TpossieHGyCHBIE JIHHHH; 3 — aBTOGYCHble JHHHH; 4 —
rpaHuIia ropofa

CTOMHCTBOM TaKOH CXeMBl SIBJSIETCS OTCYTCTBHE UYETKO BBEIPaXKEHHOTO
HEeHTPaJbHOI'0 TPAHCHOPTHOI'O y3/1a, CPAaBHHUTEJBHO paBHOMepHas TpaH-
CIOpTHAs Harpyska BCeX MarucTpaJjied M BEICOKasi MPOINYCKHAs CIOCO0-
HOCTb BCeHl CHCTeMH B IeJOoM 0Jarofapsl Haju4uio AYOJUPYIOLIHX CBS-
3eil. HemoctaTKOM CXeMHBI SIBJSIETCS OTCYTCTBHE KpaTyailINX CBsi3el
B HauboJiee aKTUBHHX AMaroHaJbHHX HalpaBJIeHUSX.

IIpsmoyronbHO-gHaroHaJbHasi cxema IIpeAcTaBiaseT coGoft nanb-
Helilllee COBepLIEHCTBOBaHHe IpeAbiaylleil cxeMbl. HamoxeHnHele Ha
NPSIMOYTOJIBHYIO CETKY AHAroHaJH OGeCcneuyuBalOT KpaTyafIine CBS3H
MeXAy HanboJiee BaXKHEIMH (POKYyCaAMHU TATOTEHHS. .

TakuM o6pa3oM, COXpaHSs BCe MpPeHMyllecTBa NPSIMOYTOJbLHOR
CXeMbl, IIPSIMOYTOJIbHO-JHAarOHaMbHast CBOOOJHA OT OCHOBHOTO ee He-
JocTaTka. XapaKTepHbIM IpHMepPOM NOAOOHOH NJAaHHPOBKY SABJSAETCH
r. lerpofit (puc. 6).

TpeyroarHas cxema nosyuyuia HeGOJIbIIOE pacHpOCTPaHEHHE BBHAY
TOr0, 4TO B IIYHKTaX IepecedeHHss Marucrpajeii oGpasyloTcsi OCTpHe
YIJIBl, HeyJOOHBlEe AJisl 3aCTPOMKH M OPraHHM3allHH JBHKEHHS TPaHCIOP-
Ta. Berpeuaercsi B HEKOTOPHIX craphix paiionax Jlompmona, ITapmxka
(puc. 7) u IPyrux ropojoB.
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Puc. 5. IIpamoyronpras cxema maructpasieli (mentpanbroft wactn Heio-Flopxa)
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Puc. 6. IipsamoyrospHo-auaroHaspHas nJIaHUpoBKa I. Jerpoiita

IexcaronanbHasi cxema (puc. 8)— 3TO HCKYCCTBEHHOE IOCTPOEHHE
YJNYHOH CeTH, IPOAMKTOBAHHOE CTPEMJIeHHeM He JONmycKaTb 06pa3oBa-
HHS CJIOXKHBIX TPAHCIHOPTHBEIX ¥3JI0B H NPOTSKEHHBIX HPSIMONHHEHHBIX
Marucrpajeil co CKOPOCTHBIM JBHXKEHHEM TpaHcmopTa. MoxkeT OHTb
MCIO/Ib30BaHa AJs MJIAHUPOBKH KHJBIX YJIHI, YJIHI MECTHOTO IBHKE-
HUS, 2 TaKXKe KYPOPTHBIX ITOCEJKOB.

CeoGonHas cxema (puc. 9) xapakTepHa [Jis BOCTOUHBIX H CTaphiX
CBPONEHCKHX TOPOAOB. Y3KHe H30THYTble B ILTaHe YJHIbl C YacTBIMH
nepecedeHHsIMH HM B KaKOH Mepe He OTBEYalOT COBPEMEHHBIM TpeboBa-
HUSM TPAHCIIOPTA, a NOTOMY W CXeMa B IeJIOM HelpHUMeHHMa AJs Kpyl-
HEIX COBPEMEHHBIX FOPOJIOB.

dra cxema uejecoobpa3Ha B IOCeJKaX U KYPOPTHBIX TOpOAax, I'ie
MOXKeT OGeclednuTb HeoOXONUMYIO KMBOIUCHOCTb, HAH/IyUIIee MPUCIO-
cobJ/ieHne K penbedy H 3KOHOMHUHOCTD.

KomOuHNpOBaHHAa cXeMa BecbMa 4YaCTO BCTpPeyaeTcsi B KPYIHBIX
ropogax. OHa xapaKrepHa HJs JleHuHrpaza, r'ie HCTOpHYECKOe SIPO
ropoja NOCTPOEHO MO pajuajbHO-KOJNbLEBOH cxeMe, a B 6oJjee MOJIO-
IbIX paliOHaxX OTYETJIMBO IIPOCJEXKHBAETCs NPSMOYToJbHAas H INPAMO-
YIOJIbHO-INAaroOHaJJ bHAasT CXEMBI. ’

BecbMa BaxKHBIM HOKa3aTeseM LeJeCOOOPA3HOCTH CXEMBI MarHCT-
panefl SIBASETC CTeneHb NPAMOAUHECIHOCTY coOOujerull, CaMbIM HeIo-

18



Puc 7 Tpeyionnan cxeva sapnerpaci Tlapivaa

CpeACTBenLN 00pa3ov CBA3alas ¢ IWOHOMIIY-
HOCTLIo Becit Tpancnopriioif caerevst Lean npu-
HATb, YTO B FOPOIC € Tacedenuey 1 wmr wure-
aeit TpaciopTias NOABHAIOCTL coctaBaset 500
TIOC310K B 10,1 HPIT CPC/UICIT A LUOCTH HOC3ANH
4 xv, T0 06BEM PaGOTH NACCAKIPCKOIO TPaiC-
nopra BeIpasiTes nponsse,tennceyt 500-4-1-10%=
=2000-10° nace -kM/rox  Yoeauenue wospbu-
WHelTa Henpsavo.ieiinoctn coobueni * 1on-

Pie 8 Tekcaronans-

E— 09 CACVA MIANIPOBKH

* Kosmimention  Henpisoanmeiioet  coobutemti  Hajupactea  otHoienie

PacCTOsis MeKAY ABYMA NYIKTAMI 1O r)naucnoivmuﬁ COTH K PACCTORHINO MOXK1Y
/L

TEMH 3KC NyHKTaMIl N0 BOIYWHON JHIHI Ryenp =
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Pic 9 CBo0OAIan CXeMa yTHuIIO-LOPOKKOR CeTH

KO Ha 15% NPHBOAUT K COOTBETCTBY IOIUCMY YBCJAHUCHHIO CPCAICH Xab-
HOCTH TIOC3JKH H K YBCIHUCIHIO FOJIOBOTO 0GbeMa paGoThi Maccaxup-
cxoro Tpaucnopra #a 300-10° macc-km Ecau npuusth cpefmoio cefe-
CTOMMOCTD OJIHOTO MaccaX<upo-KHioMerpa pasiioit 0,9 Kon, To MOXKIO
CUMTATh, Y10 YBeJuueHHe Kosdduuuenta neupsMosuHeiinocTu Tpamnc-
NOpTHOI cetn Ha 15% NPHBOAMT K POCTY FOZOBBIX IKCIIYATALHONILIX
pacxonoB Ha 2,7 M. py6. K atomy caenyer n0GaBHTb, UTO yBCJiNC-
HHC NCnpavoauieitnocTn coobulenit NpHBOANT K NoBBUICHION 3aTpa-
Te BpeMeny Ha nepeasiikcuus Takuv ofpasom, dopmuposaiiie ceri
MarneTpadcly, XapaKiepu3yIomeics MHIHMAIbILIM KO9(PUIHENTOM He-
NPAMOLIIIENIIOCTH B OCHOBIILIX NANPaBICHUAX, IBASCTCS 3a4adcii ouctin
BaXIofi

TTposejieM CPaBIHTCIBIBI analn3 no 9ToMy HOKasaTedio Nt
CXeM — PajIiaIbliof, pauaIbHO-KOIbIEBOW, TPSIMOYrOJNLHOM, MpsINO-
YrOJbHO-1HAI OHAIBION 11 rekcaronaabhoit. C ieablo noayucts cpas-
HUMBIX XaDaRTCPUCTHK NPHMCN LIS BCCX HATH BAPHANTOB O TIHAKOBY 10
nomah ropoa ~ 145 xv? npi paBiioil MLIOTHOCTH TPaHCHOPTION CC
i1 0,66 0,74 xv/ku? (. pue. 12).

JLasi onpeteaeniis Cpetiiero 1o ropody Kodspduuueiira Heupsyoi-
HeltoeTH coo0WeH il paceMoTpuy  KoppecioiaeHiui 12 aepupepiii
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98765 % g 5: Puc. 10. T'eomerpuue-
%@(\"‘ CKHe CXeMBI TOpPOICKHX
% fiyTe#l cOOGIIeHUs: 3
0 0 4 10 4 a — panuanbHasg; 6 —

palHalbHO-KONbIEBas; 6—
pSIMOYTOJIbHAs; & — Mps-
11 J MOYroOJIbHO- IHaroHajbHasi;

. . 0 — rekcaroHajubHas
g1 25 1 2

HEIX NYHKTOB MeXJAy co0OH M C IEHTPOM IOpoja, HCXOJs M3 paBHOBE-
POSITHOCTH 3THX coobmenuit. TlomyTHo ompeneaum u Apyrod mnoxasa-
TeJib — CTelleHb 3arPy3KH LEeHTPaJbHOTO TPAHCIOPTHOIO y3Jja, Ompene-
JseMyI0 JoJiell KOpDECIOHIEHIHI, epeceKalol X UeHTp ropoia (pHc.
10). PesysabTaT CpaBHHTeJIbHOIO aHaJH3a PACCMOTPEHHBIX CXeM IIpU
KOJIHUECTBE BCeX KOppecnoHaeHuui 144 mpueesen B Tabua. 2.

Ta6auma 2

. Caa3b nepudepuilHbIX MyHKTOB
o - 2 E ' ) Mexay cc6oit
8% | g | gor 2 , - )
g8 EE EEE ®E 8 - g o 82
CxeMa IIaHHPOBKK %ga_ = %‘ §.§ B EEE %:”-g - BEE2
ag BE 4] E=Q 25 % SEEG .
g™ 28 $8¢ Z s o3 Exe EgeTa
Soc|EE, | Bai gER| BE | ZEE | ii:sf
SEE | &5¢8 | SEx 5EE @ 2 =Ry SRERY
PaguanbHas 1877 13,5 1260 1,49 132 132 100
PanuaJgbHo- 1355 9,4 1260 1,08 132 60 46
KOJIbleBast
IpsimoyroabHas 1548 10,7 1347 1,15 132 4 3
IIpsaMoyrombHO- 1450 10,1 1347 1,08 132 60 46
JAvaroHaJipHas
lekcaronanbuas 1570 10,9 1270 1,24 132 22 17

PaccmoTrpenne TaGaHUHBIX JAHHBIX NOKA3BIBAaeT, UTO UHCTAas pajy-
aJbHas cxeMa SIBJSETCS ¢ TOYKH 3PEHUs TPAHCIOPTHOI HaMMeHee YIO-
BJIETBOPUTE/IbHOM, TaK KaK JaeT HaHOOJBIIYIO AJHHY BCeX KOPPECIOH-
ReHIui1, TPUBOJUT K MaKCHMAJ/IbHOMY KO3 (HIMEHTY HeNpsIMOJNHHEHHO-
CTH coofuUleHMH W K 3HAUHTeJbHOH Imeperpy3ke LeHTpa. PanuaJjbHO-
KoJ/ibIieBasi cxeMa OTJIHUAETCS] 3HAYUTEJbHO JYYIIHMH MOKa3aTeJdsIMH:
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5 CYLIECTBEHHO yMEHbIIAETCS

obmas IPOTAXKEHHOCTD
KOppeCNnOHAEHIHA H cpes-
HAS JJIMHA KaXJAOH U3 HUX;
CHHXKaeTcss KO3((pHLUUEHT
—t- HENPSIMOJHUHEHHOCTH C€006-
IIEeHHH U 3arpyska IeHTpa.
Uro Kacaercs NPAMOYroJb-
HOH CHCTEMB], TO IO TaKo-
My BaXXHOMY II0Ka3aTello,
Puc. 11. Ilnanuposka UeHTpa NpH paimaibHO-  KaK Ko3Gh(HUHEHT Hemnps-

KOJIBLEBOH CHCTEME: MOJIMHEHHOCTH cOOO6ILIeHHUH,

a — MHHHMAaJbHO JNONYCTHMBI{ pajHyC LEeHTPaJbHOrO
KoJabla; 6 — pelleHHe LEHTPaJbHOH 3O0HHEI 110 MNPSMO- OHa ycTymaeT pajaHaJ/JbHO-

yrompHoi cxeme A KOJblieBOH. BBenenne aua-
roHaJIbHBIX ~ MarucTpajes,
o6ecneyuBaIOIUX CBS3H MEXKAY BaxKHEHIIMMH NyHKTaMH IO KpaTuai-
IIAM HanpaBJIeHHUAM, 3HAUUTENbHO YJy4lIaeT XapaKTepHUCTHKY INPAMO-
YTOJIbHOH CHCTEMBI. ‘

[ekcaronasbHasi cXxeMa IO OCHOBHBIM IOKa3aTessiM 3aHHMaeT Ipo-
MeXKyTOuHOe NoJioKeHue. IIpuMeHeHHe ee B 4HCTOM BHJE OTPAHHYHBA-
ercs HeOOJbUIMMHU KUJIBIMH PalOHAMH C YJIHIAMH MECTHOTO 3HAaueHH,
TakK Kak TPacCHPOBaHHMe MAarHCTPaJIbHBIX YJHI[ C H3JIOMaMH B IJaHe,
XapaKTepHLIMU AJIS 3TOH CTPYKTYPhl, HEJONYCTHMO.

K mocrounctBaM npPSIMOYrOJNbHOH M IPSIMOYTOJbHO-AHATOHAJIbHON
cXeM cJelyeT OTHECTH BBICOKYIO IIPONYCKHYIO CIIOCOGHOCTb BCEH Maru-
CTPaJbHOHA CeTH, TaK KaK OHH 00OecHeuyuBalOT CO34aHHe LYOJHUPYIOLIUX
TPaHCHOPTHHIX JHHHH Ha JMI0G0OM M3 3arpyKeHHHX HampasJseHu#. Co-
3llaHHe MarucTpaJjef-n1y6/7epoB B YCHOBHSAX JPYTHX IJIAHHPOBOYHBIX
CXeM BCerja CONPSXKEeHO CO 3HAYHUTEJbHBIMH TPYAHOCTSIMH, YTO IIPAKTU-
YeCKH OI'paHHuYMBaeT NMPONYCKHYIO COOCOOHOCTb BCell TPaHCIOPTHOH CH-
CTEMBI B L[€JIOM.

PaccmaTtpuBas 06/acTh NPAKTHUECKOrO IPUMEHEHHMS pajauafbHO-
KOJIbIIEBOH CHCTEMBI, HEOOXOAUMO YUHTHIBATb HeH30exkHOe cOMHKEeHNe
panuajibHBIX MarucrpaJeil B IeHTPaJbHOH YacTH rOpoia, YTo AONMYCTH-
MO JIMIIb JO ONpeJeJeHHOro MHHUMYMa. VIMEHHO 3TOT MHHUMYM H OI-
penensieT paiuyc LeHTpaJbHON 30HH (pHuc. 11, a)

lem:rlmav r:leln/lmax’

rae R, r— paguychl COOTBETCTBEHHO mNepH(epHiHON U ILEHTPaJNbHOMH
KOJIbLEBBIX MarucrpaJjes; /mi — MUHHEMAJbHO HONMYCTHMOE DaCCTOSTHHE
MKy PajvajJbHBIMH MACHCTPAMSAMH; Imax — MaKCHMAaJbHO JONYCTH-
MO€e pPacCTOsIHHe MeXAY pPafHaJbHBIMH MaruCTPaJAMH.

Ecay HCXOOHTb M3 OGLIENPHHSTHIX BeAHYHH /max=1000 M # lmn=
=200 M (MJis HeHTPaJbHOH YacTH ropoja), TO pajuyc LeHTPasbHOH
30Hbl MOxeT O6biThb He Menee 0,2 R. Ilpn 3TOM LeHTpaJbHYIO 30HY ro-
poJia, PELIEHHOr0 B LEJIOM IO paauabHO-KOJbIEBOH cXeMe, Leseco06-
Pa3HO BBINOJHUTH [0 NPSIMOYroJbHOH ceTke (puc. 11,6). Takas Kom-
6unauMs OGJErdyuT OpPraHH3alHUIO JBHKEHHS TPaHCIOPTAa M INpexynpe-
IHT Tmeperpysky IleHTpaJsbHoro ysnaa. Ilpn ¢dopMHpoBaHHM YIHYHO-10-
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pOKHOf CETH BeCbMa BaXKHO HCXOJUTDb 3 Ie/IeCO06PAa3HOM ee MIOTHO-
¢TH, T. €. OCIelf MPOTSIKEHHOCTH CeTH, OTHECEHHOH K MJOLlajx ropo-
na. [lonpoGHee 3TOT NMoKasareib OYyJAeT PacCMOTPeH HHKE (§4); 3mecn
e pacCMOTPHM ONpe/ieleHne IVIOTHOCTH YIHYHO-A0POXKHOH CETH B CIY-
yae NPUMEHEHHS] PA3JIHYHBIX FEOMETPHUECKHX CXEM.

[TnotHocTh (KM/KM2) ceTH, MOCTPOECHHOH NO paaua/bHO-KOJbIEBOH
cxeMe:

Spc=2 (L, +-10)/(nR?), (1)

_rpe lp— AJMHA pajHaNbHOM MAarucTpasH, KM; lx— IJMHA KOJbIEBOH
MaructpaJu, KM; R — pajuyc Kpyrosoi mjomaiy ropoaa, K.
CyMmmapHasi IPOTSAKEHHOCTh PaAMa/IbHbIX MarucTpase

S, =n,R=2nRl, (2)

rfie fp — KOJHMYECTBO PafHa/IbHBIX MarHcTpaJei; [ — pacCTOsSHHe MexX-
Jly MarucTpassMH, KM.
CymMapHasi NPOTAXKEHHOCTb KOJbLEBbIX Marucrpasnei

Sl—nT, 3)

rIe Ny — KOJHMUYECTBO KOJIBIEBBIX Marucrpasneli, pasHoe R/H; Ty — cpen-
Hsisl JJIMHA KOJIbIEBBIX MarucrpaJel, pasuas m(R-+1), kM. ,
Takum 06pas3oM, NJIOTHOCTb (KM/KM2) pajaHasIbHO-KOJbLEBOH CeTH

‘ S =3R-+I/(R). (4)
IToTHOCTL MPSIMOYTOJIBHOHN CETH
8np=2(lnp+ln)/(l‘lx)’ (5)

rie lpp — AJiMHA MPOJOJBHONH MAarucTpaJH, KM; Iy — AJHHA NONMEepeyHO
Marucrpany, kM; L — IJMHHAS CTOpPOHA NPSIMOYTLOJbHOH TepPHTOPHH
ropoja, KM; lx— KOpPOTKasi CTOpOHA IPSMOYI'OJbHOH TEpPHTOPHH TIO-
pona, KM.

CymMMapHasi IpOTAKEHHOCTb NPOJOJIbHEIX MarucrpaJei

Iy | e+ 0L
Slp=(d 1)L =L
CyMmMapHas NPOTAXKEHHOCTb NIONePeYHBbIX MarucTpaJei

St=(7 F 1=

Takum oGpas3om, NJIOTHOCTb (KM/KM?) NMpSIMOYrOJIBHOH YJIHYHO-IO-
POXKHOH CeTH ropojia paBHa

1 ([ L+1 L+1
S = K T
o ( I L ) ©)

" Ilposenennsie O. K. KynpsaBiuesniM HccleOBaHHA NOKa3ajd, UTO
BEITSIHyTasl NPSIMOYrosibHast ¢opMa TPAHCIOPTHOMN CETH H ee OTAENbHBIX
3/IEMEHTOB HMeeT OIpeJeseHHble NPEUMYILecTBa Iepell KBaJpaTHOMH
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Puc. 12. 3aBHCHMOCTH  IJIOTHO-
CTH CEeTH OT €e KOH(HIYpalHu:

8 — nuoTHOCTH ceTH, % OT IIOTHOCTH
KBaJpaTHOH  CeTH; [ — OTHOUIEHHe
CTOPOH SYeHKH NMPSIMOYTOJIbHOH CEeTH

A, %
100y T
4f
80 \\\ A =(/+)<‘}2 /00%
. N \\(1
40
20 An=7§ /00%
0 |
1 2 3 4 5 &°F

Puc. 13. 3aBHCHMOCTb KOJIHYECT-
Ba IlepeceyeHHii A ceTH OT ee
KOHGMUrypaLuu:

1 — o6liee KOJHYECTBO IlepeceyeHHil;

2 — KOJIMYECTBO IlepecedeHHH Ha KaX-
AOH IPONOJNBLHOH JIMHHH; A — KOJH-
* 4YecTBO nepeceueHui, Y% OT KoJaHYe-
CTBa IepeceyeHHil KBajApaTHOH CeTH;
f — OTHOIIEHHe CTOPOH sYEHKH mps-
MOYTOJIbHOH CeTH

ceTKOH, obecleunBasi yMeHbIIeHHe NJIOTHOCTH JIMHMH HPH OAMHAKOBOM
YpOBHe TPAHCIOPTHOH 0O6CHYyXKeHHOCTH. Tak, ceTKa C COOTHOIIEHHEM
CTOPOH 2 : 1 mPUBOAUT K CHUXKEHHIO MJIOTHOCTH JHHHH HA 25% mno cpas-
HeHHIO C KBaJpaTHOH, a IPU COOTHOLUIEHHH CTOPOH 4:1 yMeHblleHHe
naotHocTH coctasasier 38Y% (puc. 12). Kpome Toro, mpu BHITAHYTOMH
¢opMe TPAHCIIOPTHOH CETH BO3HHKAET MeHbIlle B3aUMHBIX IlepecedeHHuH,
4TO caMoO I0 cebe SBJSETCS TaKXKe BaXKHBIM IokasatesneM. CeTka ¢ co-
OTHOLIeHHeM CTOPOH 2:1 NPHBOAMT K COKpAIlleHHIO KOJHYeCTBa Iepe-
CeuyeHHH 110 CpPaBHEHHIO ¢ KBaApaTHOH Ha 119 mpH OQMHAKOBOH MJIOT-
HOCTH JIMHUH, a IPH COOTHOLIEHHH CTOPOH 4 : 1 KOJMYeCTBO NepeceueHuH
cokpamaercsa Ha 36% (puc. 13).

OxHako CIMIIKOM GOJbILIASI «BBITAHYTOCTb» IJIaHA NPHBOJLUT K Ha-
PYLIEHHIO IejiecO06pPa3HBIX PACCTOSHUI MeXAY MaracTpaJsMu, I03TO-
My IOpaKTHYeCKH JOCTOHHCTBA BBITAHYTHIX CHCTEM MOXKHO HCIIOJIb30-
BaTb NPH MaKCHMaJbHOM COOTHOIIEHHH CTOPOH, paBHOM 2: 1.

B peaJibHBIX YCJIOBHSIX T€OMETPHYECKH NPaBHJbHBIE cXeMbl Aedop-
MHUDYIOTCS. IOJ BJMSHHEM OCOGEHHOCTeH pa3MelleHHs BaXKHEHIIHX Iac-
CaxKHpoOGPasyoNUNX 00bEKTOB, a TaKXKe MOJA BO3JeHCTBUEM ecTeCTBeH-
HBIX YCJOBHH — XapakTepa peJbeda, peku, oppara H T. iI.

PaccMOTpuM npuHMepH BBIHY2KAEHHOTO H3MEHEHMs NepPBOHayaJbHO
HaMEUEeHHOr0 HampaBJIeHHs] MarHCTPaJd B YCJOBHAX CJOXKHOIO peJibe-
¢a. Ecin CK/JIOH MeCTHOCTH XapakTepuayeTcs OOJbLIOH KDPYTHUSHOH H
TpacCHpPOBAThb MarucTpaJb no obpasyiolled H3-3a 3TOr0 HEBO3MOXKHO,
TO Tpaccy Le/jecoo6pa3HO HampaBHTb IOJ HEKOTOPBIM YIJIOM K CKJO-
HY, 4TOOBl OGECHeuuTh AONYCTHMBIH NPOROJNBHBIN YKJIOH. B atom ciy-
yae ONpPEAEJISIOT Yrosi OTKJIOHEHHS MarucTpaJjd. OT IepBOHAayaJ/bHOH
Tpacchl. ECIM MeCTHOCTb HMEET CJMIIKOM GOJblIof o6mui ykaoH [
(puc. 14), a ocu yJaHuI NPOEKTHPYIOT NOJ NPAMBIM YIJIOM K TOPH30HTa-
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Puc. 14. Ompepenenne yraa OTKJIOHe- Puc. 15. JedopMupoBaHHas NMpsMO-
HHSL TpacCH OT NepBOHAYaJbHOIO Ha- yroipHas CeTb Marucrpajieii Ha
paBJIEHAS ~  CJOXKHOM peibede

au H—H, T0 uX NpoxoJbHBIA YKJIOH OyHeT HEeZONYCTHMO BeJHK, H

Tpaccy MarucTpaJjiu cjaefyeT HalpaBHTb IIOJ HEKOTOPHM YIJIOM B K ro-

PH3OHTAJH JJs NOJYYeHHs AONYCTHMOrO NPOJOJLHOIO YKJIOHA I.
WckoMblit yros B OnpenensiioT cAeLyOMuM 06pa3om:

lo=AR/I; U'=Ahli; sinB=I/l'=i/l;
B=arcsini/l, (7)

rie lox— DJMHA TpacChl MarucTpas# IO CKJIOHY; [’— mauHa Tpacchl
MarucTpajsu HOJ YIJIOM B K TFOpH30HTauH; Ah— pasHOCTb BBICOTHBIX
OTMeTOK HauanbHON H” n KoHeuHOH H TOYEK TpPacCHL.

Takum o6pasoM, eciu YKJIOH MeCTHOCTH [=60%), a [AonmyCTHMBIE IPOLOJIBHEIR
yKJIoH Marucrpaiu i=40%, To sin f=0,666, a yron f=42°. B TakHX KOHKpPETHHIX
ycIOBHSX pesbeha HEPBOHAYANBHO HaMeueHHasi NPSIMOYroJbHasi (MJIMH B YaCTHOM
clyuyae KBajfipaTHasi) CHCTeMa TpaHChHOPMHpDYeTCss B HapajuejorpaMMHylo (WIH B
YacTHOM CJayyae B poMmGuueckylo) cucremy. OCTphHe YrJel NOpH 3TOM MHOJYYalOTCS
paBHEIMH 84°, a Tynble — 96° (puc. 15). OTK/IOHEHHE 3THX YIVIOB OT NpPSIMBIX Upe3-
BHIYA/HO HEBEJNHMKO M 3DHTEJbHO HEOIYTHMO, TOTAA KaK YCJIOBHsS ABHUKEHHsS 3HAUH-
TeJbHO YJIy4IIalTCs. ’

IMpu yraone mecrHoctTH I=100%p MOKHO AOGHTbCS NPOJOJNLHOrO YKJOHA Maru-
crpanu i=60%, npuRaBas yray f BeadumuHHY 37°, 4TO COOTBETCTBYET YIJIaM MeXAY
MarucTpaasaMu 74° u 106°.

. ITocTpoenHasi MOJXOGHBIM METOJOM H3OKJIMHAJbHAS CHCTEMa Maru-
CTpaJsiell JaeT BO3MOKHOCTD JaxKe B BeCbMa CJI0XKHBIX YCJIOBHSIX peJibe-
$a ymoBieTBOPDUTL TPeOGOBAaHMS OPTAHHU3AIMM TOPOLCKOro IaccaKup-
CKOro TpaHcmopTa. B wacTHOM caydae, BCs ceTKa Marucrpajeil MOXKeT
ObITh MOBEepHYTa Ha ONpeJeseHHbIH YroJ, ¢ TeM 4YTOObl OCHOBHBIE Ha-
npaBJjieHHs1 GoJiee 1lesiecOO0pPa3sHO COBMEIIAJNUCh ¢ pesabedoM; 9TO 103-
BOJIUT H36eKaTh 3HAUHTEJNBHOIO O6beMa 3eMJAHBIX pabor (puc. 16).

Becbma cepbesHo BJAHSET Ha HayepTaHHe cCeTH Marucrpased HajH-
YHe TaKHX ECTeCTBEHHBIX M HCKYCCTBEHHBIX IIperpaj, pacu/eHsIOUIUX
TEPPUTOPHIO TOPOJAA, KAK PEKH, OBPArd, IKeJIe3HOJOPOKHbIE JHHHH
u np. OGmHM AJi BCeX HHUX SIBJIsieTCsl HeOOXOAUMOCTb YCTPOHCTBa J0-
CTAaTOYHO CJIOXKHBIX H JOPOIOCTOSILINX HHMKEHEDHBIX COOPYXKeHHUH
B IyHKTaX [epeceueHys ¢ MarucTpajbHbIMH yaunaMu. MiMernno sto 06-
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Puc. 16. lsmeHeHue TpacChl Maructpajeil Ha CJOXKHOM
penbede

CTOSITE/IbCTBO NPUBOJAMUT K TOMY, 4TO PacCTOsiHHe MeXAYy MOCTaMH, Kak
HpaBuJIO, 3HAUHTEJNbHO OOJIbIIE, yeM MeXKAYy MarucTpabHBIMH yIHIaMH.

I'naBHOM 3ajauell IPH HAJMYMH €CTECTBEHHBIX M HCKYCCTBEHHBIX
nperpaj ABJseTCs YCTaHOBJIEHHE ONTHMAJIbHBIX PACCTOSIHUH MEXIY HH-
JK€HePHBIMH COODYKEHHSIMH, IPeooJeBaloOINMHU Tperpaasl. Heob6xoau-
MO JIH HX YCTPOHCTBO Ha BCeX MarHUCTpPaJbHLIX HaNPaBJEHUSX HJH pac-
CTOfIHHe MeXAY 3THMH COODYXKEHHAMU MOXKeT ObITb OOJbIIHM, uYeM
MeXJy MarucTpaJsMH, MOAXOAALUIMMH K nperpajge (puc. 17)? Pemenne
9TOF0 BOIpOca HAXOAMTCS B NPAMOH 3aBHCHMOCTH OT LIMPHHBI Iperpa-
Abl, a CJeJ0BaTeJbHO, OT CTOHMOCTH COODYKEHHS M MOIIHOCTH TpaHC-
NOPTHBIX NOTOKOB Ha NepeceKalouux nmperpafy marucrpalsax. CHauana
HaMeualoTcss 06e3yCJOBHO HEOOXOAMMBbIE HCKYCCTBEHHBIE COOPYIKEHUS
Ha HauboJiee OTBETCTBEHHBIX MAarHCTPaJbHBIX HAINpPaBJEHVAX, 3aTeM
paccmarpHuBaeTcs BOmpoc 00 3KOHOMHMYECKOH ImesecooBpasHOCTH YCT-
policTBa COOpYKEHUH Ha BTODOCTEeNEHHBIX Marucrpaisx. B camom
o6leM BHJE COOpPYKeHHE MOXKET CUHTATbCS SKOHOMHYECKH ONpaBIaH-
HBEIM, ecJd Ko3@uuueHT 3P¢pekTHBHOCTH E KaNnUTaJNOBJIOXKEHUH OKa-
*Ketcst He MeHee 0,15:

E=3(1+ %)—ps,m/c> 0,15, (8)
rae 9 —rojoBasi 9KOHOMHS OT BBOAA B 3KCIIyaTalHIO COOPYKEHHS,
TBHIC. PYO.; Ruy— KO3 HUIUEHT, YUHTHIBAIOWIUHA CpEIHErof0BOH IpH-
POCT HHTEHCHBHOCTH JBHKeHHS, % ; Psxc — IOLOBBIE SKCIIYaTalYOHHbIE
PacXoJbl IO COJAEepKAHUIO COOPYKEHHs, Thic. pyl.; C — cMeTHasi CTOM-
MOCTb COODYK€HHUs, ThIC. PyO.

F'onoBasi 5KOHOMHS OT BBOAA B IKCIUIyaTalMI0 COOPYKEHHS OIpe-
JleJifileTcsl B OCHOBHOM JMKBHAaIMeHd mepenpo6eroB TPaHCHOPTHHIX
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Puc. 17. PaccTosiHusl MeXIY HIOPOKHO-TPAHCIOPTHHIMA
COOpYKEHHSIMH

cpeacTs. Eciu H3BecTHa HHTEHCHBHOCTb JBHXKEHHSI Ha paccCMaTpHBae-
MOM HAIpaBJIEHHH H COCTaB TPAHCIOPTHOTO JI0TOKA, 3KOHOMHs (THIC.
py6./ron) npHOJHKEHHO MOXeT ObIThb ONmpejeJeHa ciaeAylomMM o0pa-
30M: .

O =365 - 2IC yau-xn/103=0,73 1 Cram-scn» 9)

rae M — cpefHecyTouHass HHTEHCHBHOCTb ABHXKEHHS B JBYX HampasJe-
HUSX B NPHBEIEHHBIX TPAHCHOPTHHIX eJHHHIAX; [ — paccTOsIHHE MeXIY
NPOEKTHPYEMBIM H OJHKAHIIUM coOpyxKeHHeM, KM; Cyag-xu — CTOH-
MOCTb IIPHBEIEHHOTO MaUIMHO-KHJIOMETpa, pyo.

[TpuBenenHasi MeTOAMKa B PABHOH CTENeHM NPHMEHHMA NPH IIPOEK-
THPOBAHHH HCKYCCTBEHHBIX COODYXKEHHMH uepe3 JoGble mperpain (pe-
KH, OBparH, XKeJe3HOJOPOKHbIe JIMHUKM u 1p.). Ecau cTrouMocTb HCKyc-
CTBEHHOIO COOPYKEHMsI OTHOCHTEJbHO HEBBICOKA, a MOLIHOCTb TpaHC-
IIOPTHHIX MOTOKOB GOJIbINAS, MOXKET BO3HUKHYTD I10JIOXKEHHE, IPH KOTO-
pOM IepexOabl uepe3 mperpajny OKaxyTcs SKOHOMHUECKH 0GOCHOBAHHBI-
MU Ha BCeX MaruCTpaJ/IbHBIX HANPaBJIEHHSIX M, TAKHM 00pasoM, reoMerT-
pHsl TPAHCIIOPTHOH CHCTEMBI OCTAHETCS HEHapPYIIeHHOH.

OnHaKO YacToO paccTOsIHUA MeXAY NepexofaMH uyepe3 mperpany Io-
JY4aloTCsk 3HAYMTENbHO OOJNBIIHMH, YeM pPacCTOSIHUA MeXIY MarucT-
pansgmu. B nmopoOHBIX ciayuyasx Ienaecoo6pasHO YCTPOHCTBO IO 06euM
CTOpOHAM IIperpajsl TaK Ha3blBaeMblX «COOMpAIOIMX Marucrpajed»,
KOTOphle KOHIIEHTPUPYIOT TPAHCIOPTHBIE IIOTOKH, HAYIIME B IepeceKka-
IOIIMX HaNpaBJeHHSX, H PacOpelensioT UX IO NepexojaM depe3 Ipe-
rpany (cM. puc. 17). B neHTpasibHOR yacTy ropofa, xapakTepHayooulen-
¢ MOLIHBIMH TPAHCIIOPTHHIMM HOTOKaMH, COOPYKEHHS pa3MellaloTcs
NpaKTHYECKH Ha BCEX MAarHCTpaJifX, a Ha Nepudepuu paccTosiHue MeX-
Iy HCKYCCTBEHHBIMH COOPYXKEHHSIMH MOTYT B 2—3 pasa IpeBbIIAThb
«mar mMarucrpaJgei», goxoas po 1,5—2,0 k.

Uccnenosanus JI. M. CepanuHa mokasanu, 4TO KOJUYECTBO Iepe-
XOMIOB, a CJI€J0BATENbHO, H PACCTOSHUS MeXAy HUMHU 3aBHCAT, INIaBHBIM
06pasoM, OT TPEX OCHOBHBIX IOKa3aTeJsell: BeJHYHMHBI TOJOBOTO Iacca-
XHPOIOTOKA MEXKAY PasiejeHHBIMH YacTMH ropoja, AJHHbI M IIHDH-
Hbl peKd B mpefenax ropopa. Ilpu sTom HauboJiee 00IIKMM [OKa3aTeseM
JUIS pas3/IMYHbIX 110 BeJIHYHHE TOPOJOB ABJIIeTCS YAeJbHHI IaccakHupo-
IOTOK, XapaKTepPU3YIOIHH «TPAHCIOPTHOE JaBJeHHE» Ha BOJAHYIO Ipe-
rpany.

ITo sromy npusHaky c¢hOpMy/JHPOBAaHB DEKOMEHAALUH, IPHUBEJEH-
Hble B Ta6J. 3.
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Ta6aunma 3

PaccrosiHue MeXAy MOCTaMH, KM, UDH WUMDHHE BOXOTOKa, KM
YaenbHbI
I1aCCaXUPONOTOK, ’
MJH. nacc./kM peku |  0,05—0,15 0,15—0,30 0,3—0,5 0,5—1,5 1,56—2,5
1-3 1,6—2,0 2,0—-2,5 2,5—3,0 3,0—4,0 4,0—5,0
3—5 1,0—2,0 1,6—2,5 2,0—-3,0 2,56—4,5 3,0—-5,5
5—8 1,5 1,6—2,0 2,0—2,5 3,0—3,5 3,5—4,5
10—20 1,0 1,0—1,5 1,5—2,0 2,0—-2,5 2,5—3,5

KonkpeTHoe IOJIOKEHHe CTBOpa MOCTOBOTO Nepexoja MOXKeT OHThb
HalifleHo rpado-aHaJUTHYECKUM METOJOM MOMEHTOB, II0 KOTOPOMY
IeHTPHl TPAHCIOPTHHIX PAlOHOB, pPAacHOJOXKEeHHBIX Ha 000HX Oeperax
PEKH, COeIUHSIOTCS MeXIy coGoit mpsaMbiMi JuHHsAMH. IlepeceueHue
OpPSAMOH € OCbIO PEKH YyKashiBaeT Ha ONTHMAJIbHOE MECTO IlepPeceueHHs
PeKH JJisi JaHHOrO TPAaHCIHOPTHOI'O MOTOKAa. 3aflaua COCTOHT B TOM, UTO-
OBl, B3BECUB BCe KOPPECHOHIEHIHH IO MOLIHOCTH TPAHCIOPTHHIX NOTO-
KOB, Ha¥TH ONTHMYM AJs BCeX KOpPPECHOHIeHIHH. B 3TuX meaax mox-
CUHUTHIBAIOT MOMEHT JJI KaXKAOro IOTOKa, IepeceKalollero peKy OTHO-
CHTEJIbHO KaKoii-mu60 npoussosabHOi Touku O. JlelleHHeM CyMMapHOrO
MOMEHTa Ha CyMMapHBIH TPaHCHOPTHHIH NOTOK HOJYYHM HaHMBHITOJHEH-
mee (0 TPaHCHOPTHBIM COOOpPAXKEHUSM) MECTO MOCTOBOI'O Iepexoja,
BHIpaKE€HHOE B PACCTOSIHHH OT BHIODaHHOH TOUKH.

§3 :
TeopeTHuecKkre OCHOBBI NPOEKTUPOBAHMS
CeTH FOPOACKHUX MyTeil coo0ImeH s

PaGoueit oCHOBOII MOCTPOEHHS CETH TOPOJCKHX INyTed COOGIIEeHHs
SIBJISIETCS IJIaH TOPOJa C pa3MellleHHeM OCHOBHBIX IaccaXKHpo- U IPys30-
06pasyomux MYHKTOB, a TaKXKe MaTpHIAa B3aHMHBIX NAacCCaKUPCKUX U
IPY30BBIX KOPPECHOHJEHIHI MeXy TPAHCIOPTHEIMH paitoHaMu ropoja.

PannonanbHO 3ampoeKTHPOBaHHAasA CHCTeMa TOPOACKHUX IyTel cO06-
IIeHHs JOJI)KHA obecreunBaTh HanboJsee yNOOHBE H 1O BO3MOXKHOCTH
IPSMOJIMHENHbIE CBA3H B OCHOBHBIX HallpaBJeHHAX, a TaKXKe Xapakre-
PH30BaThCSl YAOBJETBOPHTENbHEIMH BeJHUMHAMH TaKHX IIOKasaTeJei,
KaK IJIOTHOCTb CeTH, KO3((HUIHEHT HellPIMOJHHEAHOCTH, CTENeHb CI0XK-
HOCTH y3J10B (cM. § 4).

OcHOBHBIE 30HH TOpOJa, HYXkJAIOIMecs BO B3aUMHOH TPaHCIOPT-
HO# CBSI3H: a) JKHJIble KBapTaJbl; G) IPOMBILIIIEHHble paioHbl; B) 00-
IIeropoJCKO# LeHTp; I') paliOHHble LIEHTpPHI; X) MecTa MacCOBOro OT-
" IbiXa H cnopra (KPYymHbIE NMapKH, CTAAMOHBI H Ip.); €) NYHKTHl BHeNI-
Hero TpaHcmopTa (KeJIe3HOJOPOXKHBIe, MODCKHE, pedHble BOK3albl,
adpONOPTHI, TPY30BBIE CTAHIMU H NMOPTH H IIP.).

BaxXHbIM IOKa3aTeseM, XapaKTepH3YIOUIHMM CTelleHb KOMIIaKTHOCTH
FOPOACKOro IJIaHa W PalMOHAJBbHOCTH CEeTH IOPOACKHX HmyTeH cooblie-
HHS, ABJISETCS <YNaJeHHOCTh HaceNeHHs», onpenensemas A. M. fIkmu-
HEIM, KaK cpe/lHeB3BellleHHOe PACCTOsSHHe, Ha KOTOPOM pacceJseTcs Ha-
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Puc. 18. IlocTpoenne KHIOMETPHUECKOH JIMHHUH:
ab6+60o=1 xM; s2+20=1 KM

ceJieHHe ropofa OT TOr0 WJH MHOrO NyHKTa TaroTenus *. Ilas ompene-
JIEHHsI YIAJEeHHOCTH HeO6XOAUMO HMETh JaHHBIE O paclpefieeHHH Ha-
CeJIEHHST 10 TeppPUTOPUY [OpPOAa M Pa3OMTb 3Ty TEPPUTOPHIO Ha KHJIO-
MeTpHYECKHe 30HbI II0 OTHOIIEHHIO K IEHTPY NMOCTPOeHHs (KaK IpaBH-
JI0, IO OTHOIIEHHIO K LEHTPAJbHOMY TPaHCIOPTHOMY Y3Jy).

Kunomerpuueckne JUHAH HAHOCAT Ha IJIaH TOpoja CJeXyIOIHM 06-
pPasoM: OT IIeHTpa MOCTPOEHHUSI, OTHOCHTEJLHO KOTOPOrO HCUHC/SETCS
yIaJIeHHOCTh HACeJeHHs, OTKJIAABIBAIOT II0 BCEM CXOJSLIMMCS YJIHIAM
paccrosinus 1, 2, 3 kM 4 T. O. 3aTeM H3 NOJYYEHHBIX TOYEK IIPOBOAST
JUHHH nox yrioM 45° x ocu yauua. Ilepecekasich, OHu 06pasyioT 3aM-
KHYTHIH KOHTYp, NPENCTABJSIOUNA COO0H KUJIOMETPHUECKYIO JIHHHIO,
Kaxfas TOuKa KOTOpOIl OAMHAKOBO yhajeHa oT uextpa (puc. 18). Co-
BOKYITHOCTb KHUJIOMETPHUYECKHX JIMHHH Npe[cTaBisgeT cOO0H KHIOMETpPO-
rpaMMy, KOTOpasi pacuJeHseT rOpPOJ Ha 30HbI, OTIHYAIOLINeCs OIpene-
JIEHHBIM pPacCTOSIHHEM OT ropojckoro mentpa. I[Tockonbky Ha miaane ro-
Pona mpenBapHTeJbHO TOUKAMU OBLIO 0003HAUEHO pacCesieHUe HaceJe-
HHUSI, MBI IOJIy4aeM KHJIOMETPOrpaMMY, COBMELIEHHYIO C TOUEYHOH IJa-
HOorpamMmoli paccenenus (puc. 19), xoTopasi MO3BOJISIET ONpeLeNHTb
:prelmlmo YZaJeHHOCTh (KM) HaceJleHHSI OT LEHTpa MOCTPOeHHS IO

opMmyJie ’

Lyy=" Hiqsn (Li+Li)/2H), (10)
=1

* Axwun A. M. TInanupoBKa TpaHCIOPTHHX ceTeil. M., 1946.
29
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Puc. 19. KunomerporpaMMa, COBMeIlleHHAsI C TOYEUHOH IJIaHOrpaMMOH pac-
cejieHns: (pasMephl B KM)

rie f— KOJHYECTBO KHJIOMETPHUECKUX JHHUI; H; (i41)— KOJIHYECTBO
KuATeseld Mexny i-it u (i+41)-i KuIOMeTpHUECKUMH JHHUSAMH; L; — pac-
CTOsiHHe i-# KHJIOMeTpmecxoﬁ JUHHA OT IEHTPA TNOCTPOEHHS, KM;
Liyy — paccrosnue (i+1)-fi KMJIOMETPHUYECKO! JIMHHH OT LEHTPa NOCT-
poenus, kM; H — HaceJieHne ropoja.

A M, ﬂIKIHI/IH NpOaHaIN3HPOBAJ BIHAHKE KOH(HUrypalHu IJaHa ro-
POJa M cXeMbl YJIHYHOH CETH Ha BeJMYHHY YNAJEHHOCTH HACEJEeHHUs.
Ananusy GbUIM TMOABEPIHYTHl NSITh TEOPETHYECKHX IJIAHOB TOPOJOB,
paBHBIX MO MJomaAu u HacemeHHocTH (puc. 20). IlepBbifi nian ropo-
Ja— B BHJe NpPSIMOYrOJbHHKAa CO CTOPOHaMM 1:2 M IpAMOYroJbHOH
yJaIMUHOR ceTbio [; BTOpPON IJIaH ropoja — B BHAE KBajpaTa ¢ IpSIMO-
YroabHO# yAuuHOM ceTbio /I; TpeTHii mjJaH ropoga, OuepuYeHHbIH N0 KH-
JIOMETPHUYECKO! JIMHHHM C MPSIMOYTOJIbHOH YJIHuYHOI cerblo I/]; uyerBep-
TBHIA IJIAaH TOPOJA, OYEPUEHHBIH 10 KHJIOMETPHUYECKOH JIMHHH, — C paju-
aJIbHO-KOJIbII€BOH mequﬁ cetplo /V; naTeil Nu1aH ropojaa, oqepquHinr’l
IO KHJIOMETPHUECKOH JIMHHH, — C INPSAMOYTOJbHO-IHATOHANBHOH yJIHY-
Holt ceTbio V.

Pesyabrathl aHaausa (puc. 21) HOKas3bIBAaIOT, YTO ORHO  TOJIBLKO
ouepTaHHe IIaHA T'OPOJA COOTBETCTBEHHO IIOJIOXKEHHIO KHJIOMETpHyYe-
CKOH JIHHUH MOXKET IPHBECTH K COKpAIlleHHI0O MaKCHMaJbHBIX PaccTosi-
Hu#t Ha 26—30%. C 3TOH TOUKH 3peHus Iejeco06pa3HO CPaBHHUTDL IJia-
ubl II u 111, xoTopbie OTJHMYAIOTCS TOJMBKO CBOeH KOHdUrypanuei. Mak-
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Pyc. 20. AHanusupyeMele TeopeTHYECKHe IJIaHB TOpPOfOB (pasMeprl B KM)



Lyem CHMAaJIbHOE paccTOsiHHE OT

% I pmenrpa ropoga F=100xkm?
2 Jmo mo cxeme II cocraBaser
i 10 xm, a mo cxeme I/ —

22 /| 7,1 M.
IlpuBenmenuriét rpadux
20 MO3BOJISIET PELIHTb H JPY-
Iylo 3ajauy: YCTAaHOBHTb,
18 Kakas cHCTeMa IIaHHDOB-
/l A Ku obecneunBaeT HaHOOJb-
1 11N A~ _|;y WIYIO 30HY TATOTeHHS IpH
4 i d onpefle/IeHHONl  BeJHUHMHE
14 V/4 171 |-Y  MaKCHMAJIbHOrO yiafeHis
/ vz OT 1eHTpa moctpoenus. Ec-
12 / A JIM TAaKHM LEHTPOM SIBJISIET-
/ = ] csi IPOXOXHAs KPYIHOrO
10 Lr 7 3aBOJIa M HaM XKeJaTeJbHO
| //(, ¥ id paccenuTb Haun6oJIbLIEE KO-
8 // 0 i JHYECTBO TPYISAILIMXCA Ha
/ v/ - LI | paccrosiiuu He 6GoJiee 2 KM,
6 1.//a i ap 22T - TO OKaxercs, YTO IO IJa-
/ 1; e 1 HHPOBOYHOH cxeMme | Tako-
4 o ] MY PacCTOSIHHIO COOTBETCT-
- ByeT TeppuTOpHs B 3,5 KM?
2 %q, Fie (cMm. ¢parmeHT rpaduka Ha
1 | 07234567 stﬂ puc. 21 pag ropona c Mak-
LMA . L. e frm?  cHMAaJIbHOH IJIOLa B0
100 200 300 400 500 600 10 KM2), o cxeMme I —

p 4 k™2, no cxeme I[1—8 kM2,
ue. 21. Bumsnne KoHHrypauuu mjiaHa ropoja 9
H CXeMH yMHGHOK ceTH Ha MakcuMamshoe pac- 1O cxeme IV —9.2 km? mo
crosiune L mo mentpa ropoga (F— miaomaze ro- CXEMe V—11,3 km2 Ta-
poza) . KHM 00pasoM, IpHMeHeHHe
palHOHAJbHON  IJIAHHPO-

BOYHOH CXeMBbl MOXKeT YBEJIHUYHTb IJIONaAb 30HBEI TATOTEHHS, a BMECTE
C 3THM U HaceJleHHOCTb 6oJsiee ueM B 3 pasa.

HanGosee paunnoHaJpHOH CHCTEMOM IUIAHHPOBKH VJIHUHOH CETH
C TOYKH 3peHHs obOecleueHHs] HaHMeHbLIeH YNaJeHHOCTH IO JaHHHIM
CPaBHHTEJNBHOI'O aHalu3a SBJISETCS IIPSIMOYroJbHO-IHArOHAMbHAS.
CpaBHHBas nocJelHHe TPU 10poAckux miaHa I[/I, IV u V, xapakrepu-
3YIOIIHeCs] OXHHAKOBOH ILIOMAMbI0, OJHHAKOBOM KOH(UTrypalHel, COOT-
BETCTBYIOILlEil [OJIOKEHHIO KHJIOMETPHUUECKOH JHHHH H OTJHYAaIOLIHecs
TOJIBKO CHCTEMOH IJIAHHPOBKM YJHYHOIN CeTH, IOoJyuaeM cJeAyIOLiHe
MaKCHMaJ/IbHble PACCTOSIHHSI OT LEHTpa ropofa miaomanpio 600 kM2 —
17,3; 16,0 u 14,6 xm. Mnaue roBops, npu nmepexoje OT HPSIMOYTOJbHOM
CHCTeMbl IVIAaHHPOBKH YJIHYHOH CeTH K IPSIMOYTOJBHO-AHArOHaJbHOH
MOJKHO COKPAaTHUTh MaKCHMaJIbHbIE PACCTOSIHHS OT IleHTpPa ropoja IpH-
MepHO Ha 169%.

TIpuBefleHHEI! aHAJ/IH3 TEOPETHUECKHX IIaHHUPOBOYHBIX CXeM JEMOH-
CTPHUPYET METOJI0JIOTHUECKH MOJXOM K PELIeHHI0 HEKOTOPHX 3ajady, KO-
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TOpble BO3HUKAIOT B Ipolecce IPOEKTHPOBAHHS CETH TOPOJACKHX IyTeil
coo0IIeHHU . .

ITocko/bKY rOpOJCKHe HYTH COOOLIEHHUS SBJSIOTCS BaKHEHLINM 3Je-
MEHTOM TPaHCHOPTHOH CHCTEMBI, OHH MOJIKHBI CIOCOOCTBOBATH pellle-
HHIO OCHOBHOH TPaHCIOPTHOH 3aJlaud — COKPAlEHHIO 3aTpaT BPeMeHH
Ha mepelBHKeHUs. FIMEHHO IO3TOMY «TpaHCIODPTHAsl HOCTYNHOCTb» §B-
JseTcs OJHMM H3 BaXKHeHHIHX ITOKasaTesell, XapaKTepPU3YIOUIHX CTe-
IIeHb 1eJeco06Pa3HOCTH CETH TOPOICKHX IyTell COOGIIEHHS.

TpaucmoptHasi gocrynHocTb [ (1/MuH) — BennuHHa, o6paTHas cpel-
HeB3BellleHHOH 3aTpaTe BPeMeHU Ha IlepellBHIKEHUE HacesJeHHs K Ollpe-
JIeJIEHHOMY IYHKTY TATOTEHHS:

J=100/T, o
rae T — cpelHeB3BellleHHAs] 3aTpaTa BPeMeHH Ha IepelBHKEeHHe, MHH.

JlyulieMy TpPaHCIOPTHOMY PeELIeHHIO COOTBETCTBYET 6oJiee BBICOKHI
fl0Ka3aTejib TPAHCIOPTHOI MOCTYMHOCTH. M3mepssi TpancmoprtHyio no-
CTYITHOCTb OGLIErOpOJCKOro LeHTpa JJIsi HECKOJbKHX BapHAHTOB CHCTe-
Mbl TPAHCIOPTHOrO OGCJIYKHBaHUS TOPOJa, MOXKHO IOJNYUHTh 06 BEKTHB-
HYI0 OlLCHKYy BapHAaHTOB W BHIOpaTh ONTHMaJbHBI. l3Mepenne TpaHc-
MOPTHOH AOCTYIHOCTH KaKOro-iu6o NyHKTa BelleTCs Ha IJiaHe ropoja
METOJOM IIOCTPOEHHsS] H30XPOH, IpPEICTABJSIOIUX COGOH TeomMeTpHUe-
CKOe MeCTO TOYEK, <PaBHOY/NAJIEHHBIX» N0 BPEMEHH OTHOCHTENBHO IeH-
Tpa noctpoenus.. COBOKYIIHOCTb H30XPOH 00pasyeT H30XPOHOrPaMMY,
pacIpoCTpaHeHHYIO Ha TOPOX B LeJoM. Byayun coBMellleHa ¢ TOYeuHOH
TIJIAaHOTPAMMOH paccesIeHHs] HaceJeHHs, H30XPOHOrpaMMa IO3BOJISET
OIpeJeIUTh CPeHEB3BEIIEHHYIO 3aTPATy BPEMEHH Ha IepelBHKEHHE

*BCEro HacCejJieHHsl K JaHHOMY INYHKTY, HalpuMep K OOGIIeropoaCKOMY
1eHTpy ropofa. Orciofa OnpeessiOT TPAHCIOPTHYIO IOCTYIHOCTh

100F

J— : , (12)

Hy iy i+ Tigny)
2

n

i=1

rie H — naceseHne ropojia; #— KOJIHYECTBO M30XPOH Ha IlJIaHe ropo-
na; H;_(i+1)—HaceneHHe 30HBI, 3aKJIIOUeHHO! MeXAy i-it u (i+1)-# 30-
Hamu; T;— uHleKc i-i u30XpoHB, MHH; Ti4; — uHAekc (i+1)-% uso-
XPOHBI, MHUH.

Kak cienyer u3 onpefiesieHHsi, IPH IOCTPOEHHH H30XPOH MOJKHA
YVUHTBIBATbCS IIOJIHAsl 3aTpaTa BpeMeHH Ha INepeJBHKeHHE (IeIexof-
Hble IIOJXOAbl, OXHJaHHe, Noe3[Ka, nepecalku). Ha puc. 22 nokasaH
IpOCTeHIHH cayuyadi HaHeCeHHs JIMHMH paBHOrO BpeMeHH IJIs OJHOH
maructpaan OA no oTHomeHHIO K NyHKTY O IpH IPsIMOYrOJIHOH CH-
creMe Marucrpaneit. Ha pHcyHke moxasaHBl [Be H30XPOHBl— Ij=
=10 mun u To=15 MUH, KOTOpBIE CTPOSATCH B CJELYIOUIEM IOPSIIKE:

a) oT uenrpa nocrpoenust O OTKIaJBIBAIOT BO BCEX TPEX HaIpaB.Jie-
HuAX oTpe3kd OK, COOTBeTCTBYyIOLIMe AJHHE ITYTH, KOTODHIH MOXKET
npoiitu newexof 3a 10 MuH (vgl;). Ilosydennble ToukH K| COeQUHSIOT
1oz yraom 45°. O6pa3soBaHHBIl STHMH JHHUSIMH KOHTYD OU€pPUHBAET 30-
Hy 10-MuHyTHOH mocTymHOCTH LeHTpa O INpH INelleM IepelBHKEHHH,;

2 M. C. ®umenbcon 33
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Puc. 22. ITocTpoenne H30XPOHHI:

a, 6, 8, 2 0 — OCTAaHOBOYHbIE NYHKTHl Ha TPAHCNOPTHOH JHHHH; X H Y — KOOp-
JAHHATH M30XPOHBL

6) nJas TpaHcmopTa, ABUKyuierocss mo junuu OA, ompefensiioT Bpe-
Ms, KOTOpOe HeoOXOJHMO 3aTPaTHTh, YTOOB! IIONACTh C 3aJaHHOH CKO-
poCThIO Ue B NYHKT O OT 6Jikafiniero ocTaHOBOYHOro myHkra a. K mo-
JYUYEHHOMY BpeMeHH Irp NPUOABISIOT BPeMS fom OXKHJIAHHS HA OCTaHO-
BOYHOM IYHKTE;

B) ONpefeNsIOT OCTATOYHOE BPeMs, KOTOPHIM MOXKET pacloJiaraTth
Helexof B Ipefenax NPHHATHIX 10 MHH AJS TOro, 4ToOH JAOCTHYbL OC-
TAHOBOYHOI'O NMYHKTA @: fmem=I'i— (frp~+tom);

I') ONpemefsiOT IyTh, KOTOPHIH MOXKET NPOATH IeHIexol 3a BpeMs
gem CO CKOPOCTBIO Ug;

1) NOJYYEeHHYIO JJHHY NYTH OTKJIAABIBAIOT O TOYKH @ BO BCEX ue-
TBIpEX HaIpaBJIEHUSX;

€) COelMHSAsS TNOJyUeHHble TOUKH JHUHUSIMH IOA yriaoM 45° 1o B3aum-
HOTO IlepeceueHusi, CTPOSIT H30XPOHY Ha oTpe3ke JuHuu Oa;

3K) IPOHM3BOAST aHAJOTHUHOE NOCTPOEHHe NOCJeJOBATENbHO IJIS OC-
TaHOBOYHBIX NIYHKTOB 0, 8, 2 1 0.

Ecan 0603HAaUHTL Yepe3 X PacCTOsIHHE, OTKJaJblBaeMOe IO TpaHC-
HOPTHOH JIMHHM H PaBHOe IYTH, IPEOf0JEeBaeMOMY IacCa’kHpOM ¢ IIO-
MOILBIO TPAHCIOPTAa, H Uepe3 Y — PaCCTOSHHe, OTKJIaAblBaeMoe B IIOIe-
PEYHOM HaNpaBJIeHHH W PaBHOE IyTH, IPOXOAUMOMY IeNIeX0JO0M 10 OcC-
TaHOBOYHOI'O NYHKTa, TO OYEBHIHO

Y=7, [Ti_(tTp—I_lox()]' (13)
Taxk kKaK frp=x/Uc, TO ypaBHEHHE U30XPOHHI IPHMET BHJ
Y= 0y (T —foy) — Z X, (14)

C

e Ug — CKOPOCTb COOGIEHHST Ha TPAHCIIOPTe, KM/U.
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Puc. 23. UsoxponorpamMma, cOBMellleHHas C TOYEYHOH IJIaHOTDaMMOH
paccelleHHs

-

ITpu x=0, T. e. Korga nepeaBuxeHne K Touke O coBepiiaercs mell-
KOM, Y=0gT;, uT0 cooTBeTcTByeT BesinuudHe OK, OTMEUeHHOH B HauaJe
noctpoenus. B nanHom cayuae u fox=0. Opaunara y=0 B TOM cayuae,
ecau X= (Ti—*tom) Ve, YTO COOTBETCTBYET MAKCHMAJbHOM MIJIHHE IIOE3.-
KM Ha TpaHCIOpPTe B Ipellenax obue#l satpaTel BpeMeHu T; B stom
CJIyllae tuem=0. B

Ilpu aHanu3e OGLIErOPOACKONH CHCTEMBI IIyTeH COOGIIEHHS CJeLyeT
DOCTPOUTh H30XPOHBI IO OTHOLIEHHIO KO BCeM BaxXKHeHMmHM (oxycam
TaroTenus (obmeropoackomy umentpy, LITIKuO, Boksamy, KpymHEIM
IPOMBIILJIEHHBIM NPeANPRATHAM H T. 1.). IlosyueHHass m3oxpoHorpam-
Ma, COBMelleHHasi C TOYeYHOH IJIaHOrpaMMoOH pacceneHus (puc. 23),
He TOJIbKO NMOKa3blBaeT, CKOJBKO HYKHO 3aTPaTHTb BPeMEHH [JIs TOrO,
4TO6BI JOCTHYb PacCMaTPUBAeMOro NYHKTAa U3 JIO60H TOUKH ropofia, HO
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U JlaeT BO3MOKHOCTb ONPEeAENHTh UHCJIECHHYIO BEJHUHHY [JOCTYIHOCTH
TOTO HJIM HHOro ¢oxyca TsaroreHus. OmeHKa CHCTEMB FOPOACKHX IyTeH
COOOIIEeHHs] TI0 IOKA3aTeJaI0 TPAHCIOPTHOH JOCTYMHOCTH METOLOM H30-
XPOHOTpaMM IIpUMeHsIeTCsl HOCTATOYHO Mmupoko. OCHOBHOH HENOCTAaTOK
3aKJII0YaeTcs B TOM, YTO OH JfaeT XapaKTepUCTHKY TPaHCIOPTHOH AO-
CTYIHOCTH JIHIIb OJHOrO MyHKTAa W IS KaxKJOro HOBOro (okyca TSro-
TEHHs TOCTPOeHHe HeOOXOAHMO JesaTh 3aHOBO. TPYLOEMKOCTb M I'DO-
MO3JXOCTb MeTOJa OrDAaHMYHBAIOT €ro NpaKTHUECKOe NMpHMeHeHHe HC-
CJIef0BaHMeM YPOBHSI TPAHCIOPTHOH OOCJIYKEHHOCTH HEMHOIrOUHCJIEH-
HbIX HauboJsiee BaXKHBIX (POKYCOB TATOTEHHS, UTO He MOXKeT 06ecneuuThb
TIOJIHOH OLlEHKH BCeH CeTH FOPOJCKHX IyTeH COOOILEeHHUSs.

JLONO/IHHTEeNIbHYIO XapaKTePUCTHKY MOTYT HaTb IIOKasaTead 06Cay-
JKMBaHHs BCEro HaceJleHMs U Bcell Tepputopuu ropona. Cumrtasi, 4TO OT
JII060ro NyHKTa A0 OJauKalilllefl TPAHCIOPTHOH JIMHHH JOJKHO GHITH He
6osnee 500 M, MOKHO BBIJIEJIHTh 30HY OOCHYXKHBAHUS KaXKAOH JHHHH,
OTKJaJIbiBasi OT Hee B 06e cTopoHbl mo 500 m.

Taxum 06pa3oM onpefessiioT TEPPUTOPHIO, OOCHYKEHHYIO TPaHCIOP-
TOM, B JOJIO yAOBJETBODHUTEJIBHO OOCHy3KeHHOro HacejeHus. Ciuemayer
CTPEeMHTBbCS K TOMY, 4TOOBI BCS TEPPUTOPHS ropona Oblia MOKpHITA 30-
HaMy TATOTEHHS IIPH PACCTOSTHUH OT TPAHCIOPTHOH JHHHW He GoJee
0,5 kM uJaH, B KpafiHeM cayuae, He 6ojee 0,75 kM. Tlpu atom Ha TeppH-
TOPHSIX, PACIOJIOKEHHBIX OT TPAHCIOPTHHIX JUHHUA Ha paccTosHuu 0,5—
0,75, momxHO npoxkuBaTh He Gosee 209, ropoACKOro HaceJeHHS:

2 Ho,5—0,75 <0,2H, (15)

Tlle Ho5—0,75 — HACEJEHHOCTh TEPPHUTOPHH, DACIONOKEHHBIX OT TpPaHC-
NOPTHBIX JHHUE Ha paccrosuun 0,5—0,75 xm; H — Bce HaceseHue ro-
poza.

I'. Cupkc B OCHOBY IpEJJIOKEHHOH MM TEOPHH IPOEKTHPOBAHHS rO-
POACKHX IYTeil COOGIIEHHS TaK¥Ke IOJOXKHJI 30HH BausHus. OH mpH-
Ilesl X BEIBOAY, UTO IIOYTH BO BCEX HUCCJIELOBAHHBIX HM HEMEIKWX rOpo-
Jax yJUYHO-JIOPOKHAsA CeTh NOCTPOeHa HEeNpaBMHJBHO, TaK KaK pa3BH-
BajiaChb OHA OTAEJbHBIMH YYaCTKAMH He IIOJ BJIMSIHHEM OIIpejeseHHOH
KOODJUHHUPYIOIIeH HIeH, a JHIIb Ha OCHOBe ONpefeseHHs] peHTabesnbHO-
CTH TOH HJIH HHOH JIUHHUHU.

droMy xaorHueckoMy pasBuTHIO I'. CHpPKC TIpOTHBONOCTaBJISIET TEO-
PHIO 30H TAT'OTEHHS, MIMPHHA KOTOPHIX 3aBHCHT OT XapaKTePHBIX [JIs
IaHHOro ropofa yciaoBuii. CHCTeMa TOPOACKHX NyTell cOOOLIeHHS MO-
JKeT CUMTATBhCSl NMPaBHUJIBHO CHPOEKTHPOBAHHOH JIMIIb B TOM CJyuae, ec-
JIH 30HBI BJUSHHUS BO3MOXKHO 60Jiee PAaBHOMEDHO MOKPHIBAIOT TEPPUTO-
puio ropofia (puc. 24).

HenoxpsiThie miomanu HadsiBaloTes . CHPKCOM OTPHIATENbHBIMH,
a TOKpBITble OOJibllle YeM OJHOH 30HOH BJIHSHHS — MOJOXKHTEIbHBIMH.
Teppurtopuu B npenenax ofHOH 30HH BJAHAHHSA CHDKC YCJIOBHO Ha3bIBa-
€T IIO0JIOKHUTEJNbHO-OTPUIATeNbHLIMH.

Hasnune na maHe ropojfa OTPHIIATENbHBIX H IOJOXKHTENbHBIX IJIO-
majell yKaspBaeT Ha OMMOKYU IPOEKTHPOBAHHS: B OJHHX CIydasix XKH-
TeJH IJIOXO OGCJIY:KeHbl TPAHCIOPTOM, TOTJAA KaK B JPYrHX B HX pac-
NOPSIXKEHHH HMeeTCsl CJIMIIKOM MHOIO CPeJCTB COOOINeHHs, 4TO SBJs-
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ercsi SKOHOMHYECKH HepeHTaGesb-
HEIM.

AHaJu3UPysl TPAHCIOPTHO-IJIA-
HUPOBOUHBIE YCJOBHS Dsla HEME-
kux ropofos, I'. CHpKC IIPHXOIHT K
BBHIBOZY, YTO B YCJOBHSIX PaJHalb-
HO-KOJIBLIEBOH IJIAHHPOBKH TIJIaB-
HBle ILEHTPOCTPEeMHTeJIbHBIE apTe-
pHH MOTYT IPOXOJHTb Ha PACCTOS-
gud 600 M Apyr OT Apyra, a KoJb-
meBele — Ha paccrosiHun 1000 M.

[naBHBE  IIEHTPOCTPEMHTE/b-
HBle apTepuu 06pasyloT rpaBHTALU-
OHHBIE MOJIS HJH 30HBl TATOTEHHS,
wupuHo#t 300 M 1O. 06e CTOPOHBI,
a OKPYXKHBIE apTepHH — IIHPHHOH
no 500 m. TlocTpoeHHas 1O MpHH-
‘HUNYy TPaBHTALHOHHBIX MOJeEH CH- 4
cTeMa rOpPOJCKHX IyTefl cOOOILeHHs 3
o6pasyeT, TaKUM 00pa30M, MHKPO-  Puc. 24. 30HBHl BJHSHHS TDPAHCIOPTHEIX
pafionsl muomazelo 60 ra, mpex- M )
cTaBJsiiolye co60i NPSIMOYTOJNbHH- c
ku co croponamu 1,0 xm-u 0,6 xM, ob6palleHHble KOPOTKOH CTOPOHOH K
LEHTPY, a AMHHHON PaCHOJIOKEeHHble BAOJb PafHajJbHbIX MarucTpaJjed.

[Ipu 5TOM IJIOTHOCTH (KM/KM?) MarucTpajbHOH CeTH

8=2 (I, +15)/(211l5) =2,66;

rae [} u lp— nauHa CTOPOH NPSIMOYTOJBHHKA, 0OPa30BAaHHOrO Marucrt-
pabHLIMH YJIHLIAMH, KM. :

Teopust I. Cupkca mosyunna pas3sutie B paGore T. Bpy6ens *,
TIPEeJIOKHBIIETO METOH ONpe/leJIeHHs] ONTHMAJbHOH BeJTHYHHBI [PaBUTA-
IIHOHHOTO IOJISI TPAHCIOPTHOH JIMHHH. DTOT MeTOJ CTPOMTCS Ha ycTa-
HOBJIEHWH IIpefieJIbHO ILejecoo6pa3HOil IO 3aTpaTaM BpeMeHH IJHHBI
IeIIeX0AHOTO OAX0Aa K OCTAHOBOYHOMY IYHKTY.

Ha puc. 25 mokasaHa TtpaHcnoptHasi JaunHus KM, coepunsomias
IIEHTp TOpOjAAa C OAHMM H3 ero paioHoB. PaccmatpuBaemass Touka A
HaxXOMUTCs HA paccTOSTHHH L (KM) OT OCTaHOBOYHOrO IyHKTa P, pacrmo-
JIO}KEHHOTO Ha TPaHCIOPTHO JuHuu KM.

[Monnass saTpaTta BpeMeHH (MHH) Ha NepeBHKeHHe OT TOUKH A
JI0 IeHTpa ropofia ¢ NOMOIIBIO TPAHCIOPTA

T, =T1+Ty+Ts

rae T — BpeMsi, 3aTpaunBaeMoe Ha NEIIeXOIHBIH NMepexox oT Touku A
J0 0CTaHOBOYHOrO NyHKTa P, MuH; To— BpeMsi OXKHIAHHS IOe3/a, paB-
HOe fy/2, MHH, w— MapIIpyYTHBIA HHTepBaJ, MHH; I3 — BpeMms, 3aTpa-
YHBaeMoe Ha IOe3[Ky, MHH.

R
* Mazzirek T. Komunikacje miejsckie. Lodz — Warszawa, 1959.
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Puc. 25. OntuMaJ/ibHast IIHPHHA 30HBI TATOTEHHS:

I —neHTp ropoma; 2 — HapyxHasi TPaHHLA S30HB, & — JHHHS COBMECTHOTO
(TPaHCMOPTHOTO M MEIIEXOXHOro) ABHIKEHHS

3aTpaTa BpeMeHH (MHH) IIPH NelIEXOMHOM JIBHXKEHHH OT TOukH A
K LEeHTPY ropozna

Ty=kT,=k, (T1+4T, —I—TS)’
rfie kr — K03 GHIMEHT, TIOKa3BIBAIONIMH, BO CKOIILKO Pa3 3aTpaTa Bpe-
MeHH IIpU NELIeXOJHOM IBHXKEHHH OoJbllle (HJIH MEHblIe), YeM IpH

HCIO0Jb30BaHUH TPAHCIOPTA.
ITpoBeseM HeKOTOpEIE 3aMeHBl H MPe0GPa3OBAHMUSA:

T1=60L/vy; Ty=ty,/2; T3=60L,/v,,
OTKyZa
60L /v, ="k, (60L/v,+£,,/2+60L,[v,).

Taxum oGpasowm,

Tlle Ug— CKOPOCTb IeLIeXOJHOTO NBHKeHHs, 4; Ly — paccTosiHHe OT oc-
TaHOBOYHOI'O NYHKTa A0 LeHTpa Iopojia, H3MepeHHOe IO TPAHCIOPTHOH
JUHHH, KM; Ur — CKODOCTb COOOIIEHHS MacCCOBOrO TpPaHCIOPTa, KM/d;
Ly — paccrosiHue ot Touku A 0 meHTpa ropoja, H3MepeHHOe 110 Telle-
X0Jl0f Tpacce, KM; Ry — kK0oappunuent (>1), MOKasbiBaOMIHH OTHOLIE-
HYe .CKOPOCTH TPaHCIOPTHOH K IENIeXOJHOH.

PaccemarpuBas S'=1y0/120 yCIOBHO Kak «IeIIEXOAHBIH NYTh, 5K-
BHBAJIEHTHBIH OXHIAaHHIO», IOJYYUM B OKOHUATEJIbHOM BHJE

L=t L g (16)
ke kp

ITonyueHHOe ypaBHeHHe TJIYGHHBI T'PABHTALHOHHOH. 30HBI TOBODHT
0 TOM, YTO 5TO JIHHeHHas (YHKUUs, He IPOXOASIIAs yepe3 HayaJgo KO-
OpAHHAT U 00pasylolias ¢ JHHHEH TPaHCIOPTa YroJ O pas3BepTHIBAHHUS
30HHl (cM. puc. 25). Ha riyOGuny 30HBI B GOJIBIIOH CTENeHH BJHSET OT-
HomeHue Lp/Lr. 31ech BO3MOKHBI CeLYIOMIHe TpH caydasi: a) Lg>Ln,
€CJIH, HaIlpHUMep, TOHHeJH HJIM NyTellPOBOAbI, COKpallaloiiue NMyTb AJS
MaccoBOI'0 TPaHCIOPTA, HEJOCTYIHHI AJs memexonoB. Ilpu atom ray6u-
Ha 30HHI Oyzer Bhile cpenHed; 6) Lp=_L., aBasoomascs Haubosee pac-
NPOCTPAaHEHHBIM CJIYYaeM, IpH KOTOPOM I[MIyOHHA 30HBI XapaKTepU3yeT-
csl cpenHeil BeqnuuHo#; B) Lg<<Ly, KOrma TpaccHpoOBKa TPAHCIODTHOH
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