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H3noxeHsl COCTOSIHHE M TEHOEHUMH pa3BHTHA macca-
JKHPCKHX TMEpeBO30K Ha OTEYECTBEHHBLIX METPONOJIHTEHAX.
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POXHOTO TPaHCIOPTA, & TAKXKe CHEelHAJHCTaMH B 06JacTH
IPafoCTPOHTENBCTBA.
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OT ABTOPA

Hasnayenue MerpornosuTeHa — YIOBJETBOPSITH NOTPeGHO-
CTH HaceJsleHHs ropojia B nepenBuxenusx. [Ipu stom npenocras-
JisieMble HM YCJTYTH JOJDKHBI ObITh BHICOKOTO KayecTBa, UTO O3Ha-
yaeT 5KOHOMHIO BPDEMEHH Ha NepeJBHKEeHHsSI 10 CPaBHEHHIO C
JIPYTHMH BHAAMH TpaHcnopTa u KoMdopT. EcrecTBeHHO, fo/KHA
OBITH FapaHTHpPOBaHa H abCoJ0THAs 6e30MacHOCTb NacCaXKHpOoB,

HecMoTpsi Ha mepcneKTHBHOCTb METPOINOJHTEHOB B KpYyIl-
HBIX FOpPOjax Hallled CTpaHbl, HayYHO-METOIHUYECKHEe BOIIPOCHI
OpPraHM3alMH NepeBO30K Ha HHX pa3paboraHnl ci1abo. OxHa U3
NPHYHH 3TOrQ — HENOCTaTOYHasi HM3YYEHHOCTb YXKe CJIOXKHB-
HIHXCS, @ TaKXe NepPCHeKTHBHBIX MaccaXKHpONoTOKoB. Mexny
TEM OCOGEHHOCTH HX BO3HMKHOBEHMS, TEHJCHIMH M 3aKOHOMep-
HOCTH (OPMHPOBaHMSI M pacnpejesieHHss BO BpeMEHH H IIPOCT-
paHCTBE — OCHOBA NJVIAHMPOBAHHS, IPOCKTHPOBAHUSI, SKCILIYa-
TalM¥ M 3KOHOMHKH T'OPOJICKOrO MAacCaXHPCKOro TPaHCIopTa,
B TOM YHCJIE H METPOIIOJIHTEHA.

Llens HacTosuIe# KHUTH — CHCTEMAaTH3AalMUs JaHHBIX O Tepe-
BO3KaX H aHaJH3 NePeBO30YHOro Ipoliecca H nyTeil ero coeep-
IIEHCTBOBAHHSI, H3JIOXKeHHe HAy4YHOro Ioaxojia K paspaboTke
METOJIOB PalHOHAJbHOH OPTaHH3aLHH NEePEeBO30K NAacCaXKHPOB.

Oco6oe BHUMaHHE YJe/leHO H3YYEHHIO 1accaXuPONOTOKOB,
NOKa3aTeJsiM I1acCaKHPCKHX INePeBO30K M KauecTBY 00C/ay-
JKHBaHHS [aCCaXKHPOB.

B xuHre HCNONb30BaHBE! CTATHCTHYECKHE AaHHBIE, MaTepHa-
Jbl TAJIOHHBIX M ONEePAaTHBHBIX OOCTeNOBaHHiH, a TaKXe I0-
YacoBHIX YYETOB MNAacCaXKHPOIMOTOKOB, HNPOBENEHHHIX Ha METPO-
TI0JINTEHAX B IOCJEAHHE TOABI, Pe3yJbTaThl MCCJENOBAHHH aB-
TOpa, a TakXke TPYIbl HAayYHO-HCCJAENOBATENbCKUX HMHCTHTYTOB
H OpraHH3auuH, ony6GJIHKOBaHHbBIE B IIEUATH,

ABTOD He npeTeHAYeT HA COBEPLIEHCTBO H 3AKOHYEHHOCTD U3-
JIOXKeHHO# B KHHTre MeToaHKH. Hanporus, Heo6xoaumo npogos-
}KaTh MOHCKH NyTed K COBEPLIEHCTBOBAHHIO OpraHM3al[MH Iac-
CaXXHPCKHX IE€PEBO30K Ha METPOMNOJHTEHe, LIHPOKO HCIOMb3Y S
AJIs1 3TOr0 SKOHOMHKO-MaTeMaTHYeCKHe METOABI U 3JIEKTPOHHO-
BEIYHCJIUTENbHYIO TeXHHKY.
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I. BHYTPUTOPOLACKHE
MACCAYXKUPCKHUE MEPEBO3KMH
M POJIb METPONOJIUTEHA

1. XapaKTepMcTHKa M y4eT nepeso3oK

B CCCP B 1980 r. pas/MyHEIMH BHIAMH TPAHCIIOPTA O6LLEr0
M HeoOLlero noJb30BaHHs NepeBe3eH0 BO BCeX COOOLIEHUsIX 6o-
Jiee 85 MJIpJI. MaccaXXMpPoB H BHINOJIHEH NacCaXKHPO0GOPOT OKO-
710 1379 mapx. naccaxupo-kM. B cpepHeM Kaxnblil XKHTesb Ha-
e crpaHsl coBepuins 321 noesaxy, B TOM YHCJE BO BHYTDH-
ropoACKoM coobienuu 235, u «Hae3aua» 5,1 Thic. KM (B ropo-
nax 1,7 teic. km). Ha nomo BHyTpHrOpOACKOro coobuieH s npH-
xonurcst 3/4 BceX nepeBe3eHHbIX aCCAXKHPOB M OJ(HA TPeThb Nac-
caxunpooGopora. B ropogax CCCP nepeBeseno 65 mapa. nac-
CaXXHPOB ¢ 00LIMM NaccakHpoo6opoToM 480MJIp . maccaxKupo-KM
(6es yuera GecnyiaTHRIX mnepeBo3ok) [16]. Cpennsis panb-
HOCTb IIOE3JI0K IaccaxKHpoB cocraBuaa 7,4 km (B 1940 r, —
4,9 xm).

PaspuTne TpaHcnopra H KayecTBO €ro yCJyr 3aBHCAT OT
TPAHCMOPTHOH MNOJIMTHKH, NPOBOJUMOH B CTPaHEe H B KaXJOM
ropone. Hanpumep, B CIIIA npH »ecTKOH KOHKYPEHLHH MEXLY
BHJIAMH TPAHCIIOPTA Pa3BHTHE €ro HJET IO NMYTH Ge3yAepKHOM
aBTOMOOH/IH3alMH. [lepeHachilleHHOCTb YJIML, H Marucrpaje
NOJABHKHBIM COCTaBOM (B OCHOBHOM 4YacTHOTO IOJIb30BaHHS)
napajius3yer JABHXKeHHEe M CHHXKaeT CKOPOCTH IO YPOBHS Ielle-
xonHbIX. IllyM 1 3arasoBaHHOCTb FOPOJIOB OTPaAXKAIOTCS Ha 310-
pobe HX xkuteseli. B CoBerckom Colose npeanouteHue oTaaer-
csl BHJAaM MacCOBOTO TPaHCHOpTa OGLIEero Nosb30BaHHsS. ToJb-
KO TaK MOXHO HaHGoJsiee IOJIHO YIOBJETBOPHUTb NOTPEGHOCTH
Hacesienusi. I'J1aBHOe B pellleHHH NPOGJIEMBl NEPEABHKEHHS Ha-
ceJIeHHS] B KPYITHBIX TOPOJax BMeCTe C UX NPHIOPOAaMH — pas-
BHTHE CETH DEJIbCOBLIX BHJOB 3JIEKTPHYECKOrO TPAHCIOPTA, KO-
TOpasi JOJ/KHA paboTaTh KakK eHHasl, IPOYHO YBsI3aHHAas H YeT-
KO CKOOPJHHHPOBaHHAs CHCTEMA.

B 1940 r. peratoniumu BUJiaMH TpaHcnopra OblIM TpaMBai B
rOpojiax M XKeJie3Hble IOPOTH B JJalIbHEM M NPHUTOPOJHOM CO06-
ueHnsix. 3a nocnepywouue 40 JieT NPOM3OLIH 3HAYHTEbHBIE
H3MeHeHH s B CTPYKTYpe nepeBo3ok (tabJ. 1). IlepeencTByomum
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BUJOM TpPAHCNOPTA BO BHYTPHIOPOJACKOM COOOLIEHHH CTPaHb
crajl aBTOMOOMJIbHEIH TPAHCNOPT, W IpexJe BCero aBTOOYCHI
o6uero nosp3oBanusi. Ha goimo nocaenuero B 1980 r. mpuxopu-
Joch 23,3% o6bhemMa paGoThl B NacCaXkHpo-KuaomeTpax H 48,9 %
nepeBeseHHbIX naccaXkupoB. TpoJseliGyc u TpaMBail NepeBosAT
BMmecTe cBhille 24 % mnaccakKHpoB, BeinosHsst npu stom 10,7%
o6iero nacca)upoo6opoTa. 3aBOEBBHIBAIOT Bce GOJBILIYIO MO-
NyJAAPHOCTb -aBTOMOGHJIH-TAKCH H HHJAMBHAyaJbHble aBTOMO-
6unu. [losisi TpamMBasi B mepeBo3kax ynazac 83,1 o 11,7% . Men-
JIEHHO Pa3BUBAETCSI PEYHOH W MOPCKOH TPaHCIMOPT.

Ta6auuma 1

CTpyKTypa BHYTPHIOPOACKHX MaccaXHpckux nepeso3ok 8 CCCP

YHCo nepeBe3eHHbIX

0,
Tlaccaxupoo6opor, % naccanupos, %

Bun TpaHcmopTa
1940 | 1950[ 1960 1970{ 1980{1940({1950{1960(1970|{1980
Te r. r. r. r. P r. r. ry T

Keneanopopoxnnit| 2,9|3,0| 1,4( 1,5] 1,3 3,4| 1,7] 2,2| 1,5|1,1
(6e3 MeTpomoOJIHTE-
Ha
AB)TOMoﬁnanuﬁ — | — 139,1(41,2(23,3]| 5,4| 5,4/43,7|48,1(48,9
(aBTO6YCHL 0O611Er0
M0JIb30BaHHA)
Mopckoit il B
Peunoit 0,6
Merponosnuren 6,8
Tponneit6yc 2,3
TpawmBait 87,1
Jlerkosuie asrtomo-| 0,3
6HJIH — TaKCOMO-
TOpHI
WnausuayanbHble — | 1,1|2,5|3,8{27,9| — | 0,2 1,9( 4,1| 7,5
aBTOMOGHJIH
ABTOGyCH mHmH-| — | — | 5,3|11,5(256,6| — | — | 1,9} 4,1] 7,5
CTepCTB M Be-
noMcTB  (HeoGluero
N0JIb30BaHH)
Jlerkoswe cayxe6-| — [ — | — [— |0, — | — | —|— 10,1
Hble aBTOMOGHJIH
(o6Liero 1oJib30Ba-
HHS)

JlerkoBrie aBTOMO-| — | — | 6,8] 7,2| 3,8 — | — | 4,3| 2,9 2,7
6HJIHL  MHHHCTEPCTB
H BefoMCTB (HeoOl-
LIEro MOJIb30BaHHS)
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Ha e/ie3HOJOPOXKHOM TPAHCIOPTE HacTb MOE3JOK TaKKe:
coBepmiaercst B npefenax ropopa. CraTucTHka YYHTHIBAET HX B
cocTaBe NMPUTOPORHOTO COOOIIEHHsI, 0CO60 He BHIEJsIS, XOTS
OHH COCTaBJSIIOT OKOJIO 26 % 2Kene3HONO0POKHBIX MPUTOPOAHBIX
nepeBo3oK B CTpaHe. B KpymHBIX y3Jax yAe/NbHbIH BeC BHYTPH-
FOPOJCKHX IEPeBO30K ellle BhIle, TaK KaK B HHUX 3HAYHTE/b-
Hasl yacTh NPHTOPOAHBIX JIMHMH pacrnoJiokeHa B yepTe roposa.
Taxk, B rpanunax MockBbl HaxozsaTcs 83 XKeJe3HONOPOKHBIX OC-
TaHOBOYHBIX NYyHKTa (CTAHIMH, MJIaTGOPMbI), NPOTSIKEHHOCTDb
JKeJIE3HOJIOPOXKHBIX Marucrpaneit — 167 kM — mnouTH paBHa
3KCIyaTallMOHHOM JUIMHe JHHKH MerpononuteHa. Hekoropas
yacTh BHYTPHTOPOACKHX TEPEeBO30K I1acCcaXHPOB OCYILECTBJIS-
ercsi moe3faMH janbHero cienoBanusi (mo gaHHeiM HMKTII
Z0JIs TIepeBo30K B paauyce 1o 150 kM — okono 5%).

B uepte ropoza HEKOTOPYIO YacTb NACCaXKMPOB MEPEBO3ST
M aBTOGYChl NPUrOPORHBIX MapIIPYTOB. DTH NEPEBO3KHU OTHO-
CSITCSl TaKKe K KaTeropuH MPHropofHbix. ITepeBo3kH maccaxu-
poB aBToGycaMH OGIIEro MoJb30BAHMS 10 OTAE/IbHBIM 3aKasaM
HOCST 3MH30JHYECKHil XapakTep (Ce30H MHOHEPCKHX Jiarepei,
SKCKYPCHH H 1p.) H NOAPA3/eIAIOTCS Ha TaK HasblBaeMble paso-
Bble ¥ noyacoBble. CTaTHCTHKA BKJ/IIOUAeT X B KaTErOPHIO BHYT-
PHTOPOACKHX I1epeBO30K.

CraTHCTHYECKHX JAHHEIX O IOe3JKaX HacesJeHHs II0 Fopony
B BEJIOMCTBEHHLIX aBTOOycaXx (HEoOIEero NoJb30BaHHMS), B Jer-
KOBBIX CJTyKeGHBIX aBTOMOOH/SIX (OGLIEro noJib30BaHHUs) U IPH-
HaJIeXalliX MHHHCTEPCTBAM M BeJOMCTBaM (HeOOIIEro MoJb-
30BaHH$), HAa MOTOLMKJIAX, MOTOPOJIIEpAX H BeJOCHIEAaX HeT.
ITorpe6HOCTb B 3THX TEPEBO3KAX OINpeleJsioT pacyerom no Me-
TONUYECKHM YKasaHHsM, yTBepxaeHHbM [ocmianom n ILCY
CCCP.

Buanasi poJib B OGLIMX NEepeBO3KAX IMaccaXXHPoOB B ropojax
CTpaHbl IPUHAJIEKHT METPONIONHTEHY (Tab. 2—4). 310 06B-
SICHSIeTCSl €ro BHICOKOH IPOBO3HOH CIOCOGHOCTBIO; HAJEXKHO-
CThIO, 6€30M1aCHOCTBIO M TOYHOCTBIO JIBUXKEHHsT 10e3/ioB, obecre-
YeHHBLIX HOBEHIIMMH CHCTEMaMH TE€XHHKH M aBTOMAaTHKH; YeT-
KOCTBIO M BBICOKMM YPOBHEM KYJbTYDHl OOC/TYyKHBaHHSI Tac-
CaXMPOB Ha CTAHIHAX; KOMGPOPTOM; CTPOTMM IIOPSIAKOM Ha
CTaHIMSX H B noesnax.

ITepBas ouepens nepsoro B CCCP merponosutena — Moc-
KOBCKOT'0 — 6bl1a OTKphiTa AJs ABHxeHust 15 mas 1935 r.
C Tex mop NMpOTSKEHHOCTb €ro JIMHHH U NepeBO3KH Ha HHX upes-
BbiyaiiHo Bo3dpocau. B 1936 r.  merponosuTeH nepe-
Bo3un 3a cyTku 302,5 Thic. maccaxupos, a B 1980r. yxe
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Ta6auuna 2
JluHaMuKa naccaxXHpcKux nepeBo3ok B Mockse

ITe . = 0,
peBOSKI;KK,H;igBH nacca Jlo-nﬂ. A
Bup tpaHcnopra
1970 r. |:975 r.|1980r. 1970 r.|1975r.|l980 r.
Bce BHAB TpaHCmopTa 5248,6 [6017,7| 6322 |100,0(100,0( 100,0
Mertpononuren 1628 1966 | 2318 | 31,0| 32,7( 36,7
Hasemusle Bupsl Tpanc-| 2955 3350 | 3157 | 56,3| 55,6| 49,9
nopra:
TpamBai 626 633 523 | 11,9 10,5 8,3
Tpoaneibyc 785 910 806 | 15,0 15,1 12,7
aBTO6YC 1519 1782 | 1787 | 28,9| 29,6| 28,3
MaplIpYTHBIE TaKCH 25 25 41 0,5| 0,4 0,6
Jenesnast mopora (BHYT-| 265 270 335 51| 4,5 5,3
PHUrOPOLCKHE IEepPEeBO3KH)
JlerkoBrle asTomMobuan —| 395 425 508 7,5 7,1 8,0
HHAHBHAYaJbHEE, BELOM-
CTBEHHBHIE, TAKCH
Boaubl#t TpaHcmopT 5,6 6,71 4,0 0,1| 0,1 0,1

6322,0 TeIC., man B 21 pa3 Gosbiue. ExXeropHslit NpUPOCT CY-
TOYHBIX IIEPEBO30K COCTaBHJ B cpepueM 139,9 Thic. maccaskHpoB.
B 1936 r. Ha kaxayio u3 13 craHiuil BXOAUIO B cpefiHeM 8,5 ThIC.
naccaxupos, B 1980 r. (115 cranuuit) 3ToT NoOKasaresb yBeJH-
ynscst po 55,1 Teic. — B 6,5 pasa. DxcmuyaTanHoHHasl MPOTH-
JKEHHOCTb JIHHHUH (B IBYXITYTHOM MCUHCJIEHHH) 32 3TO BpeMsl yBe-
augunack ¢ 11,2 no 184,0 km (ta6m. 5). MiHTepeCcHO OTMETHTB,
yTO 06beMBI IePEBO30K y/IBaHBaJHCh uepes Kaxasie 15—16 ser,
SKCIVTyaTallHOHHAs JJIHHA JUHHH — uepe3 12—13 yer (puc.l).,

Ta6auuna 3

CTpyKTypa naccaxupcKoro TpaHcnopra
B ropopax, Hmeiomwux merponoauten (1980 r.)

Honst Tpancnopra, %

TlepeBe3eHO BCeMH

Topox AsTo6yc (o6mero BHAAMH TpaHcmopra

Merpononuren | e | ceanupon

TpaMBa#

Jlenunrpan 24,1 75,9 2976,8
Kues 18,2 81,8 1237,4
Tounucu 29,9 70,1 476,4
Baky 25,7 74,3 547,9
XapbKoB 20,6 79,4 8485
TawkeHT 11,2 88,8 663,4



Ta6anuua 4

IKcuiyaTalHOHHAA XapaKTePHCTHKA
aunuit MockoBckoro merponoaurena (1980 r.)
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Ta6auuna 5

Temnbl pocTa MepeBo30K H SKCIJAYATAUHOHHON AJIHHBI
auHui MetponoauteHos CCCP
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Ceiiyac mMeTponosiuTeH (YHKUHOHHPYET B BOCbMH TOPOJAx:
Mockse, Jlenunrpane, Kuese, T6uaucu, baky, Xapbkose,
Taukente u EpeBane (c 1981 r.). B 6uixkaiiiee Bpemst OH BCTY-
nut B crpoil B Mumncke (1984 r.), Fopbkom (1984 r.), Hosocu-
6upcke (1985 r.). B 1985 r. B cTpane 6yner 11 roponos ¢ MeTpo-
nosureHamu, a B 1990 r. — 15 (taba. 6). dkcnayaTauHoHHAs
IJIMHA JIMHHH B IBYXNyTHOM HCYHcJeHHH K 1981 r. cocrasisana
342 kM, Kk 1985 r, ona Bospacrer Ha 110 kM, a B mepcnekTuBe
— eme Ha 184 kM. O6wiass NpOTSKEHHOCTb JIMHHH METpOIo-
auteHoB CCCP  cocraBur okouo 650 kM. IlpumepHo B Takux
>Ke COOTHOLIEHHSIX BO3PAcTyT H IepPeBO3KH.

3a py6GexoM MeTponoJuTeHbl QYHKIHOHHPYIOT B 53 ropo-
Jax 25 crpaH (XapaKTEPHCTHKH HEKOTOPHIX H3 HHX JaHbl B
Ta6u1. 7). O6L1as NpOTsKEHHOCTh HX JIHHHE 2,9 ThIC. KM, H3 HHX
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Ta6nauma 6
MporsaxeHHOCTL METPOMOJHTEHOB, KM
IIpupoct
Topon 1980 r.
1981—1985 rr. I B NepCneKkTHBe

MockBa 184,0 29,5 38,1
Jlenuurpan 61,8 14,9 28,1
Kues 26,2 6,8 16,0
T6unucu 18,0 4,2 8,0
Baky 18,6 6,7 6,0
XapbKoB 17,3 7.4 11,0
TalukeHt 15,4 5,5 9,0
Epesan — 11,5 8,0
Munck — 8,6 6,0
Topbkuit — 78 4,8
Hosocubupck — 6,4 6,

Kyii6niuie — — 11,2
CBepAJoBCK — — 11,5
Pura — — 8,9
JlnenponeTpoBcK — —_ 11,8

npumepro 50% noasemuoro 3anoxeius. CoopyKaior, NPOEKTH-
pyloT M B GamxKaiiune rofbl BCTYNSAT B CTPOH METPOMOIHTEHb
eme B 25 ropojax. HauGosnbimiasi B MHpe SKCIJIyaTauHOHHAs
AdMHA, TpUXoAsmasics Ha 1 MuH. Xureneit, B Jlongone —
52,2 kM, Hbio-Mopke (rakasi xe, kak u B Mockse) — 22—
24 kM, B Tokuo — 14,1 kM. 3acyyuBaer BHUMAHHSI U H3Y-
yeHHs] efUHOe YIpaBJeHHe BCEMH BHJIaMH TOPOACKOrO TpaH-

Ta6auma 7
XapakTepucTuka sapyGexusix merponoautenos (1978 r.)
- . Yuceno nepe- Cpennee
Foros R | anm, | mige ) o
NUHHA, KM MJH. 33 TOA uuﬁlﬁ,u. 1;(:
Jloumou 388 248 669 1,30
Hbio-HFlopk 371 458 1019 0,80
(HHUKTA)
TMapux (ropon) 186 355 1104 0,54
Yukaro 145 142 140 1,00
Tokuo 127,6 118 1533 1,10
CTOKIroNbM 103 94 189 1,00
Tam6ypr 90 80 176 1,05
Byanoc-Afipec 34 57 198 0,60
Manpun 67 100 420 0,60
Pum 11 11 32 1,10

10

CropTa M OPTaHW3ALMs NAaCCAXKHUPCKHX NEPEBO30K 32 PyGeKoM
(JTonmoH W Jp.), @ TaKkKe HEKOTOphle BOMPOCH OpraHM3alHH
NepeBo30K HAa METPOTIOJIUTEHaX, a HMEHHO:

aHKeTHbIE MeTO/Jbl H3YUeHHsI Cpoca Ha IEpeBO3KH M macca-
JKHPOINOTOKOB;

MapIIPYTU3ALHsI JBHXKEHHs T0e3/IoB — C OJHOrO MNYyTH
CTAHIMH TIOe3/]a MOTYT CJIefloBaTh Ha HECKOJbKO HarpaBJ/eHHI.
[Tepex nocaakoii B 03] acCaXKHPy HEOOXOIHMO OCBEIOMHTHCS,
N0 KaKoMy MapuIpYTy OH OTIPABHTCS,;

cucTeMbl MHGOPMALMH O MapuIpyTax CJeIOBaHHs TOE3/10B
(JTonnon, Heto-Mepx, ITapux);

ABTOMATH3MPOBAHHblE CHCTEMbl YNPABJIEHHS MO3NAMH.

B nepecajlouHEIX y3/1aX TaM MPeJTouTeHne OTAACTCs OGBe/H-
HeHHbIM (COBMeIIeHHHIM) CTaHUHAM C Tepecaikodl Ha Toi e
naardopme (Bepaun, Ilapux, Hgto-Mopk, Crokronsm H. Jp.)
M «cTaHuusM-Gamusm» (Bepannckoe Merpo: Iasiicapaiiak,

“Kort6yccep Top, T'epmannmian, Mopuunian) u3 IBYX CTaH-

1Ml TIPOMEXKYTOYHOTO THIA, PACIIONOKEHHBIX B Pa3HbIX ypOB-
HSIX KPEeCTOOGPasHO C JIECTHHUAMH (CIycK) M 3CKajaTopam
(MOXBEM) B MecTe riepecedeHHsl, UTO N03BOSET 6bICTPO H YAOGHO
nepeiiTH C ONHON JIHHHH Ha JPYTryio, PaBHOMEPHEE HCIIOJb30-
BaTh Bech (D)POHT MOCATOYHBIX NIAaTHOPM H PacTpe]eIHTs BHYTPH-
CTAHIHOHHBIE MAacCaXKHPOMOTOKH.

ITo TeXHHYeCKHM CPEACTBaM M OCHOBaM 3KCIIyaTallHH MeT-
pononuTeH — 3TO KeJlesHast jopora. Kak HanGosee KoMdop-
TaGeJbHLIH M CKOPOCTHOH TPAHCIOPT, OH pEIIaeT OCHOBHYIO
npo6JiemMy B NepefiBHMKEHHH HaceJeHHs! KPYMHBIX TOPOJOB. -
(eKTHBHOCTb €r0 BO3PacTaeT M0 Mepe YBEJHYCHHs NaJbHOCTH
10e3]I0K, TaK KaK IIPH 5TOM YMEeHBIIAeTCs JI0Jis1 HaKJIaAHbIX 33
TpaT BpeMeHH (Ha BXOJ, TIepPecajkH, BBIXOJ H3 MeTpo) B obLuei
IPOJIO/IKUTENLHOCTH MOe3JKH. I10 MpOBO3HO# CIIOCOGHOCTH MET-
POTIOJIUTEH 3aHUMAeT NePBOe MECTO CPeAH APYTHX BUIOB IOPOA-
ckoro TpaHcrnopra. [To cpaBHeHHIO ¢ BHAaMH Ha3eMHOTO Macco-
BOTO TOPOJCKOTO MacCaXKHPCKOro TPaHCNopTa OH 0Gnajfaer
0COGBLIMH, MPHCYIMMH TOJIBKO eMy OCOGEHHOCTSIMH B OpraHH3a-
UMK TepeBO30K. Y HA3eMHOrO TPAHCNOPTAa HeT BecTHOMJIEH C
KaccaMH M KOHTPOJIbHBIMH NYHKTaMH, 3CKaJlaTOpOB, MJIaTGopM
M pacnpeleNuTeJbHHX 3anoB. CrieruduuHbl TOABHMKHOM CO-
cTaB — noesjia H3 4—7 BaroHOB M YCJOBHSI PaGOTHI OGC/YKH-
BaIOLIErO IepcoHaJa.

Posb MerpomosiuTeHa B ropojiaXx MO UYHMCHY NepeBe3eHHbIX
naccaX<HpoB M3 roja B rof rnoBbiinaercs. OGbeM BBINOMHEHHOH

paGoTHl (B maccaKMpo-KM) TakKKe BBICOK (1o 61% B Mockse),
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TaK KaK JaJbHOCTb IOE3[KH NaccaXkupa HaXOIUTCS B fpejesax
or 5,0 (T6uaucu) go 10,5 km (MockBa), a Ha IPYrHX BHJAxX
TpaHcnopTa He 6oJee 6,4 KM.

CrpyKTypa BHYTPHTOPOJCKHX NEPEBO30K XapaKTepH3yercs
pacnpejie/ieHHeM IaccaXXHpoo6opoTa H NEepeBO30K MO  BHJAM
TPAHCIIOPTa, @ TaKXe IePEeBO30K M0 LM H JAJbHOCTH 10e3-
10K maccaxupoB. OCHOBHOH HCTOYHHMK HH(pOpPMaUMH LJIs aHa-
JIM3a H M3YYEHHsl NaCCaXKUPCKHX IIePEeBO30K Ha KaXJIOM BHJE
TPAHCIIOPTa — CTATHCTHYECKHE IaHHbIE LICY CCCP. Yro6hI 10-
JIYUHTb TaKHe JaHHble, NIPH MOCJAENHEH, B YUACTHOCTH, IEPENHCH
nacesiennsi CCCP xutenn HaubGoJiee KPYNHBIX TOPOLOB H HX
NPUTOPOAHBIX PafiOHOB 3aIOHUIIH CIIelHa/bHble 6JaHKH yyeTa
nepeBHXKEHUS HaceIeHHs OT MECTa XKHTeJIbCTBA K MECTY PaGoThl
(o6yuenusi). PesyJbraTel HX 06paGOTKH I0KasajH, uto B Mock-
Be, Hanpumep, 36,7 % NOe3JI0K MPHXOAUTCSA HAa METPOIOJHUTEH,
OCTaJIbHBIE TIEPEeIBHKEHHSI K MecTy paGOThl COBEPLIAIOTCS aBTO-
6ycom — 28,3%, Tpomneiibycom — 12,7, tpamBaem — 8,3, xe-
JesHol joporo# — 5,3, aBTOMOGOHJIEM, MOTOLLHKJIOM H BEJIOCH-
nenoM — 8,7%. B rpanunax ropoxa 66/bluasi yacTb NepeBH-
JKeHHH cOBepluaeTcsi OJHHM BHJOM Tpancmopra (56, 7%) u c
nepecajkaMd Ha Apyrofi: omHoit — 39,8% (Kaxmblii TpeTHi
naccaxup), 1Bymst — 5,5% . O6pamarnt Ha ce0si BHHMaHHE BbI-
COKHE 3HaueHHs KoJieGaHHH Kod(pduIHeHTa IepecaaoyHOCTH
1,39 < Kyep << 2,26,  HauGosee TPYIHBI CBASH HACeJEHHS
Mocksel ¢ o6aactbio (1,87 < Kpep << 2,26). Cokpaluenue uuc-
Jia Tiepecajiok W OJHOBPEMEHHOE IOBHILIEHHE HX YI00CTB —
HeHCNOJb30BAHHbIE pe3epBhl B IEPEBO30YHOM MPOLECCE,

Yuera ropoJiCKHX NaccaXXHPCKHX NMEpeBO30K C Nojpasjelie-
HHEM Ha TPYJOBHE H KYJbTYPHO-GBITOBBIE HET. DTH JaHHbIE
OGBLIYHO TOJYYAIOT Pa30BBIMH ClElHANbHBIMH OOC/IE{0BaHHAMH
(aHKeTHBIM CIOCOGOM), KOTOpbie NMPOBOASIT B PasHBIX ropojax
SMH30MUECKH U Ge3 eauHoi cucteMbl. CBeleHHH OHH JAIOT 5iB-
HO HEJOCTATOYHO, XOTsI BO3/ICHCTBYIOT Ha NMOCTPOEHHE H Pa3BH-
THe maccaXMpCKQro TpaHcrnopra B roponax. Mssecrno, Hampu-
Mep, UTO INEpPeBO30YHYIO MOLIHOCTb TPAHCIOPTHEIX CPEACTB B
KaXK/IOM TOpOJie ONPENeNIfioT NMEPEBO3KH B YTPEHHHE M Beuep-
HHe uackl MIK, KOrJa NpeoB/1aaloT TPYJ0BbIE OE3KH CaMoAest-
TeJIbHOrO HacesleHHsl (pafoTalowux H yvamuxcs). B yrpennne
yacl ¢ 6 10 10 onu gocruraot 94%, a B BevepHue ¢ 16 1o 19—
90% o6lero KOJHYECTBa. B Apyrue nepHoibl NpeBaHpyIOT
KYJIbTypHO-GhiToBBle Toe3kH — 90% c 10 no 16 u u 87% ¢
19 1o 22 u. Oru naunsie noxyyensl HUuIM 'enepanbroro nia-
Ha MOCKBEI CrelHa/JbHbIM aHAJH30M CBEJCHHH O NepeBO3Kax
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BO BHYTPHTOPOJCKOM H IIPHTOPOJHOM cOOGlieHHsIX B MockoB-
CKOM 2KEJIe3HOJIOPOKHOM y3Jie. BEISIBJIEHO TaKKe, 4TO TPYIO-
BbI€ NOE3/IKH Npeo6/1afialoT B 060MX BHAAX COOOMEHHH (BHYTPH-
TOPOACKOM U MPHTOPOAHOM) KaK B 3HMHHE, TaK H B JIETHHE Me-
CALBl U JIOJISI HX BO BHYTPHIOPOACKOM cooOueHuu (72—80%)
BblILIE, YeM B NpuroponHoM (58—70% ). KyabTypHo-6ITOBBIE 1O~
e3]KH K€ YMEHBLIAIOTCS B SIHBape IO CPABHEHHIO C aBIYCTOM
cooTBeTCTBEHHO ¢ 28 10 20% u ¢ 42 no 30% . Ha merponosiute-
He TPYZOBbIe NMOE3AKH cocTaBisior 42,2%.

Oxono 85% TpynsuXcst TPATAT HA NEPENBHKEHHST OKOJIO
14, 15% — cBoine 1 g (puc. 2). Oxkoso 60% TpyAOBBEIX 10€3-
Iok coepmaercs B npegenax ot 20 o 50 mun. Ceriiie 54 % nac-
CaXXHPOB OXHJAIOT TPAHCIOPT HA OCTAHOBOYHBIX NMYHKTaX M0
10 muH. Ha nepejBrxKeHHsi NMELIKOM OT MecTa JKHTEJbCTBA 10
OCTAaHOBKH TPAHCIIOPTAa H OT OCTAHOBKH TPAHCIIOPTa 10 MeECTa
paboTel B GOJILLIMHCTBE cayyaeB nmpuxopurcst 1o 9 muu. Cpen-
HHe 3aTPaThl BpeMEeHH Ha NepeJBHKeHUs] TPAHCIOPTOM H Iell-
koM B MockBe 52 MHH, B TOM YHCJIe Ha OXHIAHHE TPAHCIIOPTA
13 muH.

OnpeneneHHple 3aKOHOMEPHOCTH BBISIBJIEHEI B pachpejede-
HHUHM NepeiBHKeHHH no paccTosHuAM. CaMble JalbHHE MOE3JKH
HaceJeHHe COBepIIaeT ¢ TIOMOLLBIO METPOIOJHTEHA, UTO OGbSIC-
HSIETCS BHICOKOH CKOPOCTbIO COOOILEHHSI, TIOBLIIIEHHOH KoMdop-
Tabe/IbHOCTbIO, PETYJISIPHOCTBIO JBHXKEHHSI —CTPOrHM BBINOJI-
HeHHeM rpadHka JBHXKeHHs noe3joB. Cpeausis JaJbHOCTh STHX
NepeBO30K B TOPOAAX, HMEIOUHX METPONOJHTEH, COCTaBJSIET
6—11 xm. Ha aBroGycax ke ofliero nosib3oBaHHs, TPOJIEH-
6ycax ¥ TpaMBasiX I0e3JKH COBEpLIAIOTCS Ha paccTostHHs 3—6
kM. B Mockse, HanpuMep, JaJbHOCTb NIEPEBHKEHHH Ha METPO-
nosuteHe — 10,62 xm, B aBToGyce (OGLIEro Mo/L30BaHHMS) —
3,94 kM, Tpoaneibyce —2,65 kM u TpamBae — 2,99 Km.

Xapakrep pacnpejeseHHs] M0e3J0K Ha OTJAE/bHBIX JHHHAX
H CTaHIHAX METPONOJIHTEHA CBHIETENbCTBYET O 3aBHCHMOCTH
HX JaJIbHOCTH OT KOH(HI'YpalHH CeTH, PACIIOJNOXKEHHS CTaHIUH
IoCafKH 110 OTHOLIEHHIO K LIEHTPY, K NepecaflouHbIM CTAHIHSIM,
BOK3aJlaM, -KPYITHBIM JKHJIBIM MacCHBaM HJIH pafOHaM MacCOBO-
ro NPHJIOKEHHUS TPYJa, 30HaM OTAbIXa, MapKaM KYJbTYpPhI, TOP-
roBbIM LeHTpaM H ap. Camble KOPOTKHE MOE3/IKH, KaK MPaBHJIO,
XapaKTepHBI JJIs acCaX<HpoOB, OTIPABJISIOHUXCS CO CTaHIHH,
pacroJ/ioKeHHBIX B LEHTpe ropozaa. ITo mMepe yjpaneHus OT LEHT-
pa YMIHHSIOTCS M IN0e3JKH. 3aMeTHO YMEHbIUAeTCs JaJbHOCTD
nepeBUKEHHH 11aCCaXKHPOB, OTINPABJISIOUHXCS] C IPHBOK3aJb-
HBIX CTaHUHMH Ha XHAaMeTPaNbHLIX JIHHHAX (craHuuu Komco-
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mosnckasi, Kypckasi B Mockse). [To faHHBEIM TaJIOHHBIX oGcJie-
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HOM H3-3a NPOLIECCOB PacceseHHsI TOpoXkaH NPEeHMYIIECTBEHHO
B nepudepuiiible pailoHbl. 3HAUHTENbHBIH OGDBEM NEPEBO3OK
NPUXOAMTCS HA JHANasoH janbHocTel B 2—4 KM, YTO FOBOPHT
0 HEJIOCTATOYHO TECHOH M 4eTKOH KOOPAHHALHMH PaboThl METPO-
TNOJIMTEHA C HAa3eMHBIMH BHJAMH NAacCa*KHPCKOro TPaHCIOPTa H
CJIYKHT JOCTaTOYHO YOeIHTeIbHEIM 060CHOBAHHEM JI/ISI PEKOMEH-
JIaUMH O COBEPIIEHCTBOBAHHH MapIIPYTHOH CHCTEMBI Ha3€MHOIO
TpaHcnopTa. HacTb naccaxkupoB IPH 3TOM IIPEJNOYTET HA3EM-
Hble NepellBHXKEHUsT METPOINIOJIUTEHY .

TpyaHo naxe mepeyucauTh Bce GakTOpH, KOTOPLIE Onpese-
JISIIOT TIEPEBO3KH H BIHSIOT Ha HHX. OJIHAKO HX MOXHO NOJApas3-
JIeJINTh Ha BHELIHHe, WU OOBEeKTHBHbIE, H BHYTPEHHHE, Opra-
HU3aIMOHHO-TeXHHYeCKHe — CyObeKTHBHBIE. K NepBbIM OTHO-
CSITCSI TJIaBHBIM 00pasoM COLHaJbHO-3KOHOMHYECKHE (haKTOPHI:
pOCT - HaceJIeHUs U JieMorpadHueckue CABHIH B €ro YHCJIEHHO-
CTH, YPOBEHb MaTepPHaJIbHOH H KYJIbTYPHOH XKH3HH, DEXKHM TPY-
Ia H OTAbIXa TPYASIHXCS M HaJHYyHe y HHX CBOGOAHOrO Bpe-
MEeHH, Pa3BHTOCTb CETH METPOIOJHTEHA H APYTHX TPaHCHOPT-
HBIX cpefcTB B ropoie ¥ aAp. OnuH H3 0OBEKTHBHBIX (JaKTOPOB
nepeBO30K — MEXKAYTOPOJHbIE TPaHCNOpTHEIE cBsisH. B 1980 r.
13 MockBEI B pyrHe ropoja 4 paioHbl CTPAHBI BEIEXAJIO OKOJIO
1 mMJapa. naccaXkupoB. DTO 3HAYHT, YTO €KECYTOUHO BHIE3XKAIOT
3a YepTy ropojia OKoJIO 3 MJIH. YeJl. H CTOJIbKO XKe MPHEe3KaioT B
Mocksy. Ecau npeanosoxure, 4To KaX/bli IPHE3kKHUH COBEp-
IIaeT B IeHb npHe3ja (oThe3za) TOJNbKO ONHY I0e3]KYy Ha BHYT-
PHTOPOJCKOM TPAHCIOPTE, TO OKOJIO 6 MJIH. MOE3JI0K B TOpoJe
(mouru 30%) obGbsicHsieTcs (PAKTOPOM BHEIIHErOPOACKHX CBfI-
3eli. 3HAUUTEJIbHO BJIHSIIOT Ha BHYTPHTOPOJACKHE II€PEBO3KH
TaKXKe pasBHTHE TypH3Ma H I'DaJlOCTPOHTENIbHEIE (HAKTOPHI, Ha-
NpHMep, yBeJIHYeHHe HaceJeHHs H XapaKTep ero pacceseHwus,
POCT M OCBOEHHE TEePPHTOPHH rOopoja, AEHCTBYIOLIHE OAHOBpe-
MeHHO. Peliast Bonpockl pa3BHTHSI W 3KCIUIyaTallMH I1acCaXup-
CKOTO TPaHCIOPTa B ropojie, HeOOXOAMMO YUYHUTHIBATH BCEX Mac-
CaXHPOB, MNOJB3YIOWIUXCS HM. ITO, G6ECCIIOPHO, TMOCKOJbKY
Ka)KJIOMy H3 HHX TPaHCIOPTHOE NPEANPUATHE JOJIKHO NpPEo-
CTaBHUTb MECTO JJIsl MOE3[KH B ONPEAENEHHBIX YCJIOBHSAX KOM-
¢dopra.

CraTHCTHYECKHX 2Ke JaHHBIX O IOe3fKax IaccaKHupoB,
I0JIb3YIOMXCS NPaBOM GecIJIaTHOro npoessa (Aemyrarhl, pa-
GOTHHKM MHJIHLHH, HHBAJKIB! U IpP.), @ TaKXKe O TaK HasblBae-
MOM HEYyJOBJIETBOPEHHOM CIIPOCe — OTKa3e OT I0JIb30BaHHS
ycayramd TpaHCmopTa M3-3a GOJIBIIONO HHTEpBasia ¥ Hepery-
JISPHOCTH JBHKEHHsI, NEPeNoJHeHHs] BAaroHOB M Jp. — HET.
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ITo manueiM WMKTII, B AEeHCTBHTENBHOCTH KOJHUYECTBO TaKHX
naccaXkHpoB Ha FOPOACKOM TpaHcnopre pocturaer 18%, dro
TOXKEe OOBEKTHBHBIH (akTop. K cy6beKTHBHBIM GaKTOpaMm MOX-
HO OTHECTH TaKHe, KaK IPHBJEKaTeJbHOCTb BHJA TPaHCIOp-
Ta, CKOPOCTb Il€peMEIlEeHHS Ha HeM, YCJOBHSI HaXOXJIEeHHS
naccaxHpoB B cajloHe, KOM(POPT, COOTBeTCTBHE (yHKIHOHAMb-
HBIX MJIAHHPOBOYHBIX HCHOJIHEHHH CTAQHLUHH CKJIaABIBAIOLIHM-
csl [accaXHpoIoTOKaM, a TAKXKe ONepaTHBHOCTb B OpraHM3a-
LUK NepeBO30K H Jp.

Hegnocraroynast HCXOAHAasi CTaTHCTHYeCKasl, ydyeTHass H 00-
caefoBaTesibcKasi HHGOpMalUsi O MacCaXKHpPCKHX INepeBO3Kax
M HX NOTOKaX He [103BOJISIeT 1I0Ka MPOHHKHYTb B CYLLLHOCTb MHO-
IHX B3aUMOCBsI3€li, B3aHMO3aBHCHMOCTEH M 3aKOHOMEpHOCTeH.
D10 3aTpyAHsIeT He TOJbKO NMPOrHO3 H IJIAHHPOBaHHE BEPOAT-
HOrO IIOBEJEHHS I1accaHpa, HO BechbMa OCJIOXHSIET H aHaJ/IH3
yKe CJAOKHBLIMXCS TEHJAEHLHH Crpoca Ha YCJIyrH TpaHCHopra.
ITHM B M3BECTHOH Mepe OOBSICHSIETCS TOT (GaKT, YTO B MJIAHHPO-
BaHHH, IIPOEKTHPOBAHHH H SKCIJIyaTalUHH IacCa’kHPCKOro
TPaHCIOpTa B rOpojax Bce ellle MpeBajJHpyeT PoJib npodeccH-
OHA/JbHOH HHTYHIHH, NPOH3BOJACTBEHHOrO OnbiTa. BhIsiBJeHHe
3aKOHOMEPHOCTEHl NMacCaXKHPCKHX NEepPeBO30K 3aBHCHT HE TOJb-
KO OT cTaTHCTHYeckoro yuera. HeoGXoAHMBI cHCTeMaTHYeCKHE
— He pexe OJHOro pasa B roji — lieJeBble 06c/ej0BaHus nac-
CaXHPCKHX NOTOKOB, KOTOpble ceHyac MpOBOASATCS Hepery-
JISIPHO.

Amnanus BHISIBJISIET U B ONpeleJIeHHOH Mepe OOBSCHSET B3a-
HMO33aBHCHMOCTb DHTMa Pa3BHTHsI TOPOAA H IacCaXHPCKOTO
tpaHcnopra. OpHako, HeCMOTPS Ha TO, 4TO (PaKTOPHl H3MeHe-
HHs1 o6beMa NepeBO30K M3BECTHBI, METOAHKH ONPEJEeNEHHS ero
Ha GJHXKaMIIyl0 NMepcrneKTHBY B KPYMHBIX TOpPojax ¢ Hacese-
HueM cBbiue 1,5 mun. xkurteneit wer [10]. Heo6xoaumo ycrano-
BHTb KOPPEJSLHOHHLIE CBSI3H MEXJy pelLIalolHMH (PaKTopaMH
H TNoKa3aTesIsIMH nepeBo30K. [Toka ypoBeHb TEOpPETHYECKHX HC-
C/IeJIOBAaHHE B 06JIaCTH OpPraHH3alMH NacCaXKHPCKHX IePeBO30K
HE COOTBETCTBYET €ro JAeACTBUTENbHONH 3HAYHMOCTH.

2. LlenecoobpasHoCTb CTPOHTENBLCTBA
MeTpornonuTeHa B ropojge

OILHH H3 BaXHbIX BOINPOCOB TpajoCTPOHUTEJNbLCTBA — CBOE-
BPEMEHHOCTb CTPOHTEJILCTBA JIHHHH METPOINOJIUTEHA. MHoro-
JIETHHH OIBIT SKCITyaTalHH OTEYECTBEHHBIX METPOIOJIHTEHOB
[IOKAasbIBaeT, YTO POCT ropojia ornepezxaeT pa3BHTHE TpaHcnopTa,
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MCIBITHIBAIOMIETO NEPErpy3KH, M03TOMY ONpefesHTh MOMEHT He-
O6XOIUMOCTH CTPOMTENBCTBA METPO OUeHb BAXKHO H AKTYaJIbHO.
OTBeTH Ha BONpOC, KOTZia B rOPOAE Nopa CTPOMTh METPONOJIHU-
T€H, NPOTHBOPEYHMBH. B OCHOBE HMX JieXar pasHble KPHUTEPHH.
UsBeCTHO yTBepXKJEHHE O TOM, YTO METPONOJHTEH HEOGXOIHM
B ropojiax c HaceJieHHeM GoJiee 1 MJIH. 2XHTeJel, HO 3TO NoJoXe-
HHe oTBeprHyTO Xu3Hbio. Ha 37-M kKonrpecce MexxayHapoasoro
coio3a obmectsenHoro TpaHcropra (MCOT), unenom koro-
poro siBasiercsi CCCP, OHO Tak»ke MPH3HAHO YCTapeBILIMM. Or-
MeyeHO, 4TO y2Ke BO MHOTHX ropojiaX ¢ GbICTPO YBETHIHBAIOIIUM-
csa nacesnerneM (ot 400 ThIC. 0 1 MJIH. XHuTeJselt) CTPOUTCS HIIH
nocTpoeH Merpornosuter (XembcuHkH, JluccaGoH, Ocan0, Por-
tepaam, CTOKrosIbM U 1p.).

Tocnian CCCP cyuTaer, YTO METPOIOJHTEH MOXKHO CTPOHTD
JUISI OCBOGHHSI OXHJAeMbIX YCTOHYMBHIX IacCaXKHPOIOTOKOB
Goutee 30 THIC. yes. B 1 U B OJ{HOM HampapJIeHHH. ITO NOJIOKEeHHE
CJIeflyeT CUMTATh TAKKe YCTapeBIIHM, TaK KaK (akTHUeCKH J0-
cTMraeMasi IIpOBO3HAsi CIIOCOGHOCTb COBPEMEHHOH JIMHHH MerT-
ponosuTeHa He mpessiiiaer 30 THIC. NacCaXXHPOB/4Y MPH MAKCH-
MaJbHOfI HOpME MaKCHMAJIbHO 3aMOJIHSIEMOro BaroHa B Noesje
150 maccaX<MpoB M 4acToTe ABHXKeHHsl (CEMHBarOHHBIX COCTa-
BOB) Jio 45 moesnoB/u.

Pemnaroniee 3HayeHHe NPH PeElIEHHH JAHHOrO BONpoca Mo-
I'YT HMETh COOGpaXKeHHUsl SKOHOMHKH MJIM PEHTaGeIbHOCTH MeT-
pornosuTeHa. Ymnpapienue MOCKOBCKOrO MeTpPONOJHTeHA H
LIHUMII rpagoctpourebcTBa (MockBa) yTBEpHKAAIOT, YTO MET-
POIIOJINTEH NPH COBPEMEHHON OPraHusaluu paGoThl, AeHACTBYIO-
IUX LEeHaX M Tapudax CTaHOBHTCA Ge3yObLITOYHBIM NDH Mepe-
BO3KaX 6—8 MJIH. maccaxxupos B rof Ha 1 km cetu. Kak npa-
BHJIO, 5TO COOTBETCTBYET MaKCHMaJIbHOH Harpyske Ha NeperoH
10—15 ThiC. MaccaXXupoB /4 B OJHOM HalpaBJIEHHH NABHXEHHS,
yTo B 2—3 pasa MeHblle yTBePXKAeHHbIX ['ocrIaHoM CCCP Hop-
matupoB. IIpakTuka KueBa, Jlemunrpama, TOuiucH u Baky
NOATBepAMIa 3TO INoJoXeHHe. KueBckoe MeTpo, Hampumep,
CTaJ0 NPHOLIILHBIM Ha 7-M TORY SKCIUTyaTallMH NPH JJTMHE CETH
12,7 KM M MaKCHMa/JbHbIX NEPEBO3KAX IO IIEPeroHy OKOJIO
12 Thic. maccaxupos/y (6,7 MJH. maccaXHpoB BToA Ha 1 kM
CETH).

MeTporunpoTpanc 1 Apyrue BEJOMCTBA MPEANOJaraioT, 4To
CTPOMTb METPO HYXXHO TOTJa, KOIjJa BO3MOXKHOCTH PasBHTHS
MacCCOBOTO HA3eMHOrO TPAHCIOPTA HCuepraHul (¥3-3a2 OrpaHH-
YeHHOI IPONYCKHOMH CNIOCOGHOCTH YJIHYHOH CETH) U CTPOUTEJLCT-
BO €ro 5KOHOMHYECKH BHITOJ(HEE MAcCOBOTO CHOCA H NepelBHK-
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KH 3JaHMH JJIST PaCIIMPEHHsT ¥ CO3[aHHsI HOBBIX TPAHCHNOPTHBIX
maructpaneii. Ha cnoxusIuxcs MaructTpaisix ropojios JABHKe-
HHe TPaHCNOPTa H MelleX0J0B HaCTOJIbKO HHTEHCHBHO, 4TO JIHK-
BHAMPOBATh 3aTPYAHEHHs B YJHYHOM [BHXKEHHH HEBO3MOMKHO
6e3 reHepaNbHOM PEKOHCTPYKIUMH yauil. Ecan Bo MHOTHX Mec-
Tax HeT MoKa 3aTPYAHEHH B IPOITyCcKe IBUKYIIErocs TPaHCnop-
T4, TO 5TO MOTOMY, UTO MOJBHXKHOH COCTaB Ha3eMHBIX BHJOB
TpaHCIOPTa OOIIETO NOJL30BaHHS GbiBAeT Ype3aMepHO nepenos-
HeH.

TIpo6meMa CTPOMTEJbCTBA METPONOJHTEHA aKTyalbHa AJIst
JIECATKOB TOPOJIOB Halueil cTpaHbl. IIpaBHJbHOE H CBOEBPEMEH-
HOe pelleHHe ee — BaXKHas HaApOJHOXO3sACTBEHHas 3ajada.
OpnHaKo 0 CHX NOP HET eANHbIX H HayYHO 060CHOBaHHBIX B3IJIsl-
JOB, HOPM M pekoMeHpauuii. Kpome Toro, B mpakTHKe yKOpe-
HHJIUCh OLIMGOYHBIE IPENCTABJIEHHUSI O BO3MOXKHOCTSIX METPOIO-
JIUTéHA ¥ METOJHYECKH HeNpaBHJIbHBIE NOAXOMB! K PELIeHHIO OC-
HOBHBIX 3a/ia4 OPraHHM3allM} NepeBO30K KakK NPH MPOEKTHPOBA-
HMM, TAaK H B Npolecce sKcIuryatanuy auuui. O6paiaer Ha ce-
651 BHUMaHHe TOT (aKT, YTO IIOYTH KaXK/Jas JHHHS y¥Ke B nepBbie
rOfbl He CIpaBJsieTCs JaXe C IPOEKTHHIMH HarpyskamH. Tak,
JKnanosckuii paauyc B Mockse, BBeJeHHBIH B 3KCIIyaTalHiO
B 1966 r., 661 paccuuran Ha mpomyck 30 map IEeCTHBAaroH-
HHIX Tm0oe3fioB B 1 u. Y2ke uepes TpH rofa nosiBUJIach HEOGXOIH-
MOCTb YBEJHUHTb NPONMYCKHYIO criocoGHOCTb 2o 40 map. ITono6-
Hble TIpocyeTH! GbutH Ha Kamyxckoit 1 PuieBckoil JuHusX. 32
25 JieT mponycKHas crnoco6HocTb ['0pbKOBCKO-3aMOCKBOPEIKO#
JHHMH NOCJIe YeTHIPEXKPATHOH PEKOHCTPYKIHHM JIOBENEHA IO
45 nap ceMUBaroHHeX noe3nos B 1 4. JIeHHHrpajACKHit METPOIIO-
JITEH y2Ke PEKOHCTPYHPOBAH, YaCTOTA ABHKEHHS Ha HeM JloBe-
ZeHa no 38 nap noeszos B 1 4. TpeGytor ycuienus v auauu Ku-
€BCKOTO MerpornosiuTeHa. M3-3a IOMymEHHBIX NpPH MPOEKTHPO-
BaHHM NPOCUETOB NEPEBO3KH B Yachl MUK 3KCIIYaTallHOHHHKH
BHIHYXKJEHB OCBAaMBaTh HENOCTATOYHHIMH TEXHHUYECKHMH Cpen-
CTBaMH, YXYAIasl KYJAbTYPY OGC/TyXHBaHUS NACCAXKHPOB.

T'1aBHast npHuKMHA MPOCYETOB NPH INPOEKTHPOBAHHH HOBBIX
JIHHUH CKPHIBA€TCSI B TOM, YTO NPOEKTHPOBIIHKH NIPH 060CHOBA-
HUM NPOMYCKHOH M NPOBO3HOH CIIOCOGHOCTEH MOJIB3YIOTCS He-
NPaBHIBLHBIMH METOIHYECKHMH TIPHEMAMH, He YYHTHIBast OCOGEH-
HOCTH nmaccaxuponorokoB. Ha npakrtuke B I'ocymapcrBeHHOM
POEKTHO-U3bICKATENbCKOM HHCTHTYTe MeTporunporpanc 1 apy-
THX NPOEKTHHIX OPraHH3auusX CTPaHbl IPONYCKHYIO CIOCO6-
HOCTb ITPOEKTHPYEMOi1 JIHHHH ONPEeNesIoT JieJIeHHeM YHcJIa nac-
CaXXMPOB, NMEPEBO3HMBIX IO HaHGoJee 3arpy>KeHHOMY Iepero-

19



Hy 3a | yac nuK, Ha YMCJIO MeCT B COBPEMEHHOM Ioe3jie (Hopma
150 naccaxupos/sar). I[IpH 9TOM NPHHSTO, YTO MACCAXKHUPCKHE
NIOTOKH pPaBHOMEpHBI KaK B TeUEHHE KaXKJOro yaca IHK, TakK H
BO BCEX BaroHax INoe3Ja, Yero B AEHCTBHTEJNbHOCTH HHKOrJa He
6eiBaer. OTTOrO0 HEH3GEXKHO MPONYCKHAash U NPOBO3HAS CIIOCOG-
HOCTb NPOEKTHUPYEMBIX JIHHHI, YHCJIO BaroHOB B NOe3Je H JJIH-
Ha NacCaXKHPCKHX IaThopM ONpEeNeNsoTCs HenpaBHJbHO.
HsBecTHo, yTo crenuduKa pexkuma paGoThl 1060ro BHAA nac-
CaXXHPCKOro TPAHCNOPTAa — Pa3JHYHOTO pPOjia HepaBHOMEPHO-
CTH TIOCTYIVIEHHSI H Paclpefie/leHHs 1accaXkHpPoB BO BPEMEHH H
npocrpaHcTBe. PacuerHas meropnka Merporunporpanca, InpH-
3HaBasi Jpyrue 3aKOHOMEPHOCTH IacCaXHPCKHX IIOTOKOB, He
YYHTHIBAET TaKHe NOBCEJHEBHbIE SIBIEHHS, KaK HepaBHOMEPHOe
NOCTYIIEHHE B METPO IacCaXHpPOB BHYTPH KaXJoro yaca (mo
15-MHHYTHBIM N€pHOZaM) H HEONMHAKOBOE HX pachpeieseHHe
MO pa3HBIM BaroHaM OJHOTI'O H TOTO XKe 1oe3ja. DTH JBa BHIa He-
PaBHOMEPHOCTH NPHBOIAT K TOMY, YTO NPOBO3HYIO CIIOCOGHOCTh
JIHHHH MeTPOMOJIHTeHa (PaKTHUECKH MOXHO HCHOJb30BaTh JIHIIb
Ha 48—79% (pe3yJbTaThl TaJIOHHOrO 06c/enoBanust B Mockse)
HJIH B cpefHeM npumepHo Ha 60% . Bmecro, Hanpumep, 50 ThIC.
JIHHHUS (aKTHIECKH crlocoOHa MponycTUTh He GoJee 30 ThIC. mac-
caxxupoB. Ilo 3Toif NpHYHHE NPONYCKHYIO CIOCOGHOCTh NMPOEK-
tTHpyeMblX auHHH B TDO npuHHMaloT 3aHmxkeHHoH B 1,8 — 2,0
pasa. CraHIHH CTPOSAT C NOCAJOYHBIMH MJIaThopMaMu IJIHHOH,
Hanpumep, He Ha 8 BaroHoB (160 M), Kak TpeGYIOT maccaxHup-
CKHe TIOTOKH, a Ha 5—6 Baronos (100—120 m) [25].
LlesrecooGpa3HOCTb CTPOMTENILCTBA METPOIOJIHTEHA B TOM
WM HHOM Tropojie OGOCHOBLIBAIOT, HE YYHMThIBasi COLHAJbHLIE
(aKTOpHl (9KOHOMHSI BPEMEHH TOpOXKaH INPH IOJb30BaHHH YC-
JyraMi TPaHCIOPTa H TaK Ha3blBaeMas TPAHCIOPTHas ycTa-
JIOCTb YeJsIoBeKa, KOTopasi CONpsKeHa C YaCTHYHOH moTepei
TpYyZocrnoco6HocTH). EnuHas HayyHo oGOCHOBaHHAsi METOJMKA
YCTaHOBJIEHHS L1eJ1eCOOOPa3HOCTH H CBOEBPEMEHHOCTH CTPOH-
TEJIbCTBA METPOIOJIHTEHA B TOpOjie NOJ/KHA YYHTHIBATH OTPOM-
HOe 4HCJIO (aKTOPOB: COLMOJIOTMYECKHe, 30HOMHYeCKHe, rpa-
JOCTPOHUTEJIbHEIE, HHXKEHEPHO-CTPOUTENbHBIE M 3KCIJIyaTallH-
OHHble, reorpaduuyeckue, pemorpaduueckue. Y cTapeBLUIHMH
TPaJUIHOHHEIMH METOlaMH H BPYYHYIO 3Ty npobJieMy, B pe3yJib-
TaTe pelLIeHHsI KOTOPOH JNOJ/IKeH ObTb ONpele/eH OAHH ONTH-
MaJIbHbIH, T. €. HauboJsee BBIFOAHBIA U YJOGHBIH, IPEXe BCEro
IUIsl TIacCaXkHpa, BapHaHT HCIOJHEHHs!, pellath Heab3si. Cre-
JIaThb 3TO MOXKHO JIHLIb Ha 6a3e S5KOHOMHKO-MaTeMaTHYECKHX Me-
TOZ0B (OMM) H 3/IeKTPOHHO-BLIYHC/IHTENbHBIX MaltHH (DBM).
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B nocsieqnue rofbl Hay4HO-HCCJIEAOBATENbCKHE HHCTHTYTHI:
UKTI1 npu Tocnnane CCCP, LIHHMIT rpagocrponTesncTBa
Mocksnt 1 HUMIT rpanocrpourenscrea KueBa, AKX wum,
K. 1. MNamdpunosa, MUCH um. B. B. Ky#6uiuesa, HHWuITH
lenepasnbroro minana Mocksel, BHUM)KT MIIC CCCP u npy-
rie opraHu3alnuy Bce GoJblliee BHHMaHHE YJIEJSIOT KOMIIEKC-
HOMY Pa3BHTHIO IacCaKHPCKOro TpaHcrnopra B ropogax. On-
HAKO MHOTHE BOINPOCH! 3TOH BaXKHOH H CJIOXHOH NpoOJIeMEl, Ta-
KHe, KaK pa3pa6oTka HayyHO OGOCHOBAaHHBIX NPHHIHIIOB H OC-
HOB Pa3BHTHS H COBEPLICHCTBOBAHH S SKCIJTyaTallHH METPONOJIH-
TeHa, KOOPAMHALMH ero paGoThl C APYTHMH BHAAMH TPAHCIIOP-
Ta B ropojax, HaXOAsTCs B HAyaJbHOH CTAJHH paspelieHHs.
Ounu 3aHHMAIOT 0COGOe IOJIOXKEHHe B TPAHCNOPTHOH HayKe U
Tpe6YIOT crielHpHUYecKHX pa3paboToK.

3. OCHOBHbIEe TEXHHMKO-IKCNJyaTauMOHHbIE
nokasarenu paﬁoru MeTpononureHa

[Tokasaresii paGoOThl METPOMNOJIHTEHA MOXHO YCJ/JIOBHO NOJ-
pasfieIuTh Ha J(BE OCHOBHBIE IPYINBI: KOJHYECTBEHHbIE, [103BO-
JISIOIHE ONpPEEJHTh O6beM IJIAHHPYEMOH HJIH BbINOJIHEHHOMH
pa6oThl, U KayecTBEHHble, OLlEHHBAIOUIHE KayeCTBO BBHIMONHEH-
HOlt paboTHl ¥ yJo6CcTBa nmaccaxupos. Kpome Toro, cyumecrsy-
JOT IIOKa3aTeJIH, XapaKTepH3YIollHe MOIHOCTb CPEACTB MeTpo-
nosutena. KosHyecTBeHHBIE I0Ka3aTeIH — 3TO NaccaxHpoolo-
pOT, MaccaXkKUpo- H I'PY30HANpSKEHHOCTb JIHHHH, NOKa3aTesH
NepeBo30K (OTIpaBJieHHe, NOocajKa, BbiCalKa, CPeiHss AaJb-
HOCTb MTOE3JIKH H Jp.) U PabOTHI IOABHIKHOTO COCTaBa (IpoGerH)

O6beM paGoThl METPONOMHTEHA OLLEHHBAETCS NIACCAKHPO0GO-
POTOM — CYMMO#i IPOM3BEeJIeHHH YHC/Ia NePEBE3EHHBIX M0 KaX-
JIOMy TIeperoHy NAacCaXHPOB Py, Pg, ..., Pn HA JIHHY [y, [y,
.oy I mEpEroHOB 1, 2, ..., n.

n
P=p hi+p; b+ ... +pn ln= 2 pnln.

n=1

EnHHHIA H3MEPeHHs] er0 1acCaXKHPO-KHUJIOMeTP (NacCaXupo-Km).
HHTeHCHBHOCTh TEPEBO30YHOH paGoOThl XapaKTepU3yeTcs
NoKasareJeM NaccaXHpPOHANPSMEHHOCTH — IIEPEBO30YHOA pa-
Goroii P, OTHeceHHOH Ha | KM 3KCIJIyaTauHOHHOH L, JNJIHHBI
CeTH METPOINOJIHTEHa,
O=P:L,.
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I'ycToTa nepeso3ck — YHCJIO NEPEBE3eHHBIX NaccaXupoB A,
OTHECeHHoe K 1 KM CeTH METDOINOJUTEHA,
[=A:L,.
Ccé‘gcwra NepeBo30K Ha METPONOJNHTEHAX B Pa3HBIX ropojax

MJIH. macca-

KHpOB/ KM
MOCKBA . . « « « « « + . 12,6
JlenuHrpan X s s 11,6
Kues . . . . . . . . « . 9,7
TéuaucHr . . . . « .« . . . 7,6
Baky . % oF B A W & 7,6
XapbKOB . . . . . . . . . 10,1
TamkesT . . . . .« . . . . 48

Ipy3oHanpsiKEeHHOCTb — pacyeTHbHIH  MNoOKasaresab, Npel-
cTaBJsIOmMUN co60if 06beM PaGOTHl B TOHHO-KHJIOMETPax, NpH-
Xomamuiics Ha 1 KM 3KCIIyaTalHOHHOH MPOTSI2KEHHOCTH JIH-
HHH B OJJHOM OINpeJie/leHHOM HamnpaBJjeHHH aBHxkeHusi. Cymmap-
Hasl Tpy30OHanpsKeHHOCTh (6PYTTO) caraercs M3 Harpysox OT
nepeBO3HMBIX NAaccaXKHPOB M BaroHoB 6e3 NaccaKHpOB:

r6p=rnacc+rnar-

STOT NMOKasaTeslb MOXKHO PAaCCUYHTATh AJS JIOOOH JIMHUHM 3a
JIOOO¥ OTPEe30K BPEMEHH: yac, CYTKH, Mecsil, rof. B ornenpHbIx
cayuasix HeOOXOIHMMO YUHTBHIBATh 3aKOHOMEPHOCTH pacnpezeJe-
HHSl [IEPEBO30K M INacCaXXMPOINOTOKOB BO BPEMEHH W IPOCTPAH-
crBe. Hanpumep, nokasarenu I'gp 3HMHHX H JIETHHX NEPHONOB
pasJ/IMYHBl H3-32 HM3MEHSIOMMXCS 06HEMOB NepeBo30K. [1pakTu-
yecKH HauboJiee ynoTpeGJsieMblii NOKasaTeNb — IPYy30HANpS-
»KEHHOCTb GPYTTO pacueTHO# JHHHMH 3a rox ['g). Ilokasarenn
Tiates Tsar ¥ I'ey HAXOHAT OBYMsI CNOCOGAMH: MO MaCCaXKHPO-
HanpsiXKeHHOCTH H 110 pasMepaM JIBHXKeHHs 1noe3fioB. B mepBom
cayvae

Ihate =Mgnace/2,

nacc

rie [T — naccaXHpOHanpsKeHHOCTb PaGoThl 1 KM 3KCIIyaTalHOH-
HOl JVIMHBL B IBYXTyTHOM HCYHCJIEHHM 3a TOJl, MACCaXHPO-
kmM/1 Kwm;

Zuacc — Macca OJHOTO naccaxupa, T;
2 — 1Ba HampaBJIeHHS [BHKEHHs [0e3]0B.
ECJIH B OTYETHOCTH NAHHLIX HET, naccamnponanpﬂmeﬂﬂocm
HAaXogsAT Kak
I =A;°" lgp /La,
22

rge AT°R — KONHYECTBO MePeBOSHMBIX MO AAHHOM JNHHHH MacCAXKH-
POB 3a TOX, MJH. MAacCaXXHPOB;

Il — cpemHss AaNBbHOCTL NMOE3AKH naccaHpoB Ha  JaHHOH
JIHHHH, KM;

Ly — 3KCTITyaTauHOHHAS NPOTSMKEHHOCTh JMHHH B JBYXMYTHOM

HCUHCJIEHHH, KM.

Takum o6Gpasom,

rxl;(;léc= A;on lgp &nace /2L3.

IToxasarenb gy ONpeseNsieTcs: COOTHOLIEHHEM

k= Hpnar/2ngn,
rle Ppar — Macca BaroHa 6e3 naccaXHpoB, T;
ng"'-— cpejHee HamoOJHEHHe BaroHa 3a PacyeTHHIH Troi;
2 — JBa HaNpaBJIeHHS JBHXXEHHS.
B pasBepuyTom Bune Gopmyiia st onpenenenust g ume-
€T BHJ|

FgR = ATOR 1198 g0 /20yt 1 haee + MADD. naCCYKUPO-KM

+”Pnar/2m:g'u- \V ’ |/Z
\"25 J N
Onpenensite I'sy* nene- 20 \ i Shtan?
C000pa3HO TrpadHYecKH 110 4 N\ /490
HOMOTPAMMaM, TMOCTPOeHHbIM |70 J ““} g
AN KaXKJOro H3 JBYX CJIa- 2 HH
raeMbX mociennelil Qopmy- | s, A
met. Ha Homorpamme (puc. 5) b ! ¥
IITPHXOBOH JIHHHEH IOKa3a- — | i ;
HO, KaK HaitH Imiec mpu Ar» - o ai ki MJIZC’%’
snauennsx Ap*= 200 mun. o ’ éi\ Y
naccaxupos; I, = 10 ku; 06 FXN N
Zrace=0,070 T ¥ L,—=10 xwm. . LA\ \}x
TocnenoBatensrocts peiicr- ' \\ 20
BHH yKasaHa CTpeJKaMH. 1,6 4]
B nexoTopmix cayuwasx, Ha- 20 10—\
NpHMep, NPH pacyerax u \ \
NPOEKTHPOBAHHH HHMKEHED- 24 \
HBIX 3/IEMEHTOB NMyTH M IIy- 2,8
TEBOTO XO035IHCTBA, AJS OIl- 22, mam. Tk [t

e Ton -
Eoﬂi’;i““ﬁ F'sp" ynoGree uc Puc. 5. Homorpamma ompenenenns
Jig H3 3aJllaBaeMblX HJIH TPY30HANpPAXKEHHOCTH JHHHH
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NPOEKTHBIX PasMePOB JBHXKEHMS, YMCJa BaroHOB B roe3zax
H JPYTHX NapameTpoB:

T TO, r
rﬁg":NABA flmvcg)1 lzg}l gnacc/2La+N£gA anap/2 ’

rae N;‘;“-— YHCJIO MO0E3J0B, NPOC/IeLOBABLIMX NAaHHYIO JHHHIO B 060-
HX HanpapJIeHHAX 3a TOJA;
n — YHCJO BAaroHOB B IIoe3je.

B T1a6u. 8 npuBeseHsl pacuetbl I gy 5THM BTOPBIM CIIOCOGOM.
Macca Barona npunsra paBHoit 33 T (Baron thna E). Cnexyer
OTMETHTB, UTO PE€3YJIbTAThl, OJyyaeMble 1o Gopmysam, GYAyT
3aHMXKEHbl, TAK KaK NPH ONpENeNeHHH Mapamerpa mey. He
YUHTHIBAIOT NEPeBO3KH GeCIVIaTHBIX NaccaXkHpoB, a NoKasaTelb

TaGauua 8

Mpumep pacyera rpy3oHanpPsxKeHHOCTH JHHHH
no pesyabtataM paboThl 3a rop

8 : | & Tyl &
g | :5| @
2 & ] B R .
% w 2]
MeTpononuTtex 5 . @ & .
ropona, JHHHA 3 & 8 - ]
g G a g 3 = 55 5 2
e | 8] 55 | 5a [ =] T |88 5| Es
BE g 58| °F | es| £ Eg| R
Mocksa
Kuposcko-®pyu- | 337,2( 7 | 38,9 | 66,5 |7,8/22,4 1,6 (40,5
3eHCKas 387,1| 7 | 44, 64,5 |11,7]30,4] 2,4 | 47,1
F'opbkoBcko-3a-
MOCKBOpelKas 356,1| 7 | 41,1 |60,5|9,6(18,7[ 2,7 | 43,8
Apb6arcko-ITokpos-
cKas 259,6| 6 | 25,7 | 40,7 | 9,4(14,4 1,5 | 27,2
®dunesckas
Konbuesas 337,8| 6 | 33,4 64,7 7,5/19,3 1,8 | 35,2
Kanyxcko-Pux- 328,0( 7 |37,9]61,6|9,8/31,4 1,6 [ 39,5
cKas 344,8| 7 | 38,8 | 52,8 19,8]36,0] 1,2 | 41,0
JKnaunoscko-Kpac-
HONIPECHEeHCKas 322,1| 7 |37,2|51,7|8,5/59,7 1,9 | 39,1
Jlenuurpan
(8 cpemnem ana |477,6| 5 | 39,4 | 63,4 (7,6/20,5 2,0 | 41,4
Tpex JHHHH)
Kues
T6unucu 244,8| 4 | 16,2 | 51,0 | 5,0]12,6| 0,7 | 16,9
Baky 319,6( 4 | 21,1 |62,4(5,8/18,6/ 0,9 | 22,0
XappKkoB 259,91 5 | 21,4 |41,3]5,1]17,3/ 0,6 | 22,0
TaukeHr 166,2| 4 | 11,0 | 37,7 | 5,5|11,3 0,6 | 11,6
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I¢y" NPHHHMAIOT IOCTOSIHHBIM B OTpPe3Ke BPEMEHH MEXAy Ta-
JIOHHEIMH o6cJsieoBanusiMH. Bce sto Bieyer 3a coGoft  ompe-

JleJIEHHBI€ NOrpelIHOCTH B PEIIEHHH 3a/a4, B KOTOPbIX HCIIOJb-

syercs nokasatenb gy

IMepeBo3Koil HAH OTNPaBJIEHHEM CO CTAHLKH Ha3bIBAETCS KO-
JIMYECTBO NACCAXKHPOB, BOLIGAUIHX B METPO C YJHLb 3a pac-
YeTHBIH POMEXKYTOK BpemeHH. [1epeBO3KH NaccaXkKHpoB Ha JIH-
HUH AY" charalotcsi M3 OTIPaBJIEHHH CO BCeX CTAHIHH, BXOLs-

IIUX B €e COCTaB:
n
A" =a14at ... tan= 2 an,

n=1

rae a, ds,
vee, Gp— OTIpaBJIeHHE INacca>XHpPoB CTaHUMAMH I, 2, ..., n.

Uncsio nepeBe3eHHbIX NaccaXHPOB ONPENeJISIOT 09aCOBLIM
YYETOM HJIH JeJieHHeM JeHeXKHOH BBIDY4KH (TJIaThl 3a IPOE3J)
Ha JedctByromuii Tapud. JleHexkHass BLHIpyYKa CJIaraercsl H3
BEHIDYUKH aBTOMATHYECKHX KOHTPOJbHBIX myHKTOB (AKII)
M ONpeJeJeHHOM JOJH CTOHMOCTH IPOJAHHBIX €IHHBIX GHJIETOB
BCeX BHJIOB (MECSYHBIX, KBapTaJbHEIX H rofoBbiX). ITokasaresb
BKJIOYaer B ce0sl TOIbKO IacCaKHpoOB, ONJIATHBLIMX IIPOE3J.
Ho yacts maccaxHpoB nosb3yercss mpaBoM O€CIIaTHOTO Mpo-
e3na (no 5%). dro 3HauuT, YTO, HANpHMeEP, Ha JIEHHHTPaJCKOM
METPOIOJINTEHE €XKEeCYTOYHO JJIsl OCBOEHHsI OECIIaTHHIX mepe-
BO30K Tpebyercsi mponyckaTh okoso 65 moessoB B cyTkH. He
cyHTaThCsl ¢ 9THM Henb3si. CreoBaTesbHO, HEOOXOAHMO pas-
JHYaTh M YYHTHIBATh TPH NOKas3aTessl NePeBO30K NMacCaxKHPOB:
IJIaTHBIX, GECHIATHBIX H HX CYMMY.

IMocanka — ofluee KOMHYECTBO IAaCCaXKHPOB, COBEPLIMB-
IIHX TOcajKy (B TOM YHCJe Mepecajiky) B Moesjia Ha BceX CTaH-
LMsIX, — COOTBETCTBYET YHCJY I0e3JI0OK B Ipejesnax JaHHOH
JIHHHH:

n K
A=Attt to= 2 an+ 2 C,

n=1 k=1

rje ¢y, Cy,— KOJIHYECTBO INAacCa*HpPoB, INOCTYNHBIIHX HA CTAHUHH JaH-
esss Cit HOH JIHHHM C NepecajioyHbIX CTaHuuit I, 2, ..., K APYyTHX
JIHHHUH A5 NPOAOJIZKEHHSA TIO€3JKH.

B ornnuue oT OTIpaBiIeHHs NAcCaXXHPOB STOT NOKa3aTeJb
oTpaxaer (aKTHUECKHII 06beM NepeBO30K JAHHOH JIMHHH.
B kaxjoM ciyyae nepecaikH NnaccaKHp OJHOH JIHHHMHU IpeBpa-
1aeTcsl B naccakupa Apyroi JIMHHH, TJie COBEpILaeT HOBYIO ITO-
e31Ky. loe3fikH Y4HTLIBAIOT HA KAXKIOH JIMHHH, XOTS IaCCaXKHp
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HMEET JIHIIb OJHO OTNpAaBJIEHHE. l'IepecaAKy Ha METPOIIOJIUTEHE
naccaxup He OIIaYUBAET, MO3TOMY €e MOXHO YYE€CThb JIHIIb
cnenuabHBIMU 06CJ/IeIOBAHHSIMH.

Bbicagka — KOJIHUECTBO nacCaxXupoB, BBICA2KMBAIOIIHXCA
M3 BaroHOB Ha BC€X CTAHUMAX JaHHOH JIMHHHU:

B= 2 b+ X v,

n=1 k=1

rae by, by,— 4MCIIO MaccaXHpOB, 3aBEPUIHBIIHX MO0E3AKY H BHIUICALIHX

.oybp  Ha yauuy co cranumit 1, 2, ..., n;
Y1, Y9, — YHCIO naccaxmpoa nepemenmux Ha mepecajgoyHble CTaH-
w2 Y, nmH 1,2, .., K APYTHX JHHHE JJIS IPOROJIKEHHS TOE3NKH.

IlepecapouHocTs. Oxo.no 2/3 noe3moK MOCKBHMYM COBepIa-
I0T C nepecankamu. B cpenHem Ha Kaxjoe oTnpasJienue mnacca-
>Kupa npuxozxurcst 1,5 nepecanku.

ﬂaccamupooﬁmen JIUHUH — CYMMa T[IOCAJKH H BBICAJKH
naccaxHpoB

Hn=A+B,
HJIH
n [ n K
=X ot 3 e+ 3 6+ 3
n=1 k=1 n=1 k=1

6ecnepecafiouHol craHuud 1., = a, + b,;
nepecagounoit [T, = a, + b, + ¢, + y,,

rae az, bz, ¢z, Y, — paHee NPHHATHE 0603HAYEHHS], HO NSl CTAHLHH 2.

Crnenyer pasnuuaTh NMacCa>kKHPOOOMEH CTAHUHH (IIOE3J0B)
yana. CymMmma nmaccaxHpOOGMEHOB BCEX CTAaHUME y3J1a, eCH He
YUHTHIBATH MX B3aHMOCBSA3b, NPEICTABJISET COGOH KONHYECTBO
NI0Ca/IOYHO-BBICAIOYHBIX ONepalHui, COBepLIEHHbIX MaccakHpa-
MH. Hacca}xupooémeﬂ yaana:

H3 IBYX cTaHuu#l (puc. 6, a)

Iy=ay+by4-ay+by+cy (un y,)+y; (wau cy);
U3 Tpex ctaHuui (puc. 6, 6)
1§ =(ay+51) +(a+bs) +(as=+bg) +( ¢3 (1) + ¥2 (1)) +
H(2(5t ¥2(3)

e Cy(1) — YHCIO naccamupon, NPpHIIEAIIHX Ha CTAaHIHIO 2 co crau-
1L

’
Cy(3) — TO Ke CO CTAaHUHH 3;
Ya(s) — UHCJIO NMacCaxKHpoOB, YIIeAIIHX HA MepecajKy CO CTaHLHH
2 Ha craHuuio 3;
Ya(1) — TO XKe Ha CTaHUHIO [;
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92(1)
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P 7(2)
p@%/w‘ﬁ \\@/ _u_lf;
Yy Q',E Yip) l]l(i yZ(J /ﬂz(;)
”, S8 U ﬂzm y”’) Ys01)
@\ ﬂm
b, 1z

ym)L [ P2(3) /1.:(7)

[ =)

3 J
Puc. 6. Cxema naccaxupoob6MeHa rnepecagoyHbIX y3JOB:

a—c AByMSsi CTaHUHSIMH; 6 — C TpeMsl CTaHIMAMH (nepecanka Memng CTaHUHSAMH [
H 2); 8 — TO Xe (nepecajkH MeXNAy BCeMH CTaHIHSMH

TaKXKe U3 TPeX CTaHUHUH (puc. 6, 6)
”;=(al+b1)+(az+b2)+(as+ba)+
(e @+ Y1 @) H( 2T Y2 @) (e oyt ¥s )2

Onpenenss naccaxmpooémeﬂ y3J1a, COCTOSILEro M3 Tpex
1 6onee cTaHIuil (LEHTpaJbHbe y3/bl B MockBe), MOXKHO 1BaX-
JIbl YUECTb IEPecaKHBAIOLIMXCS MMaccaXKHPoB, €C/H MeXaHH4ec-
KH CYMMHPOBATh NacCa’kKHPOOGMEH MOe3JIoB Ha BCeX CTAaHIHUSAX.
Tak, cymma cyTouHoro maccakupoobmeHa Ioe3J0B Ha CTaHIH-
six TTpocmext Mapxkca, ITnomans CeepanoBa u Ilnomane Pe-
BoJONMH Ha 42% Gouiblie maccakupoobMeHa ysJa.

Cpennssi KaJbHOCTb MOE3JKH MacCaXXHpa OmpefensieTcs Je-
JleHHeM maccaXkupooGopora P Ha 4HCJIO NepeBe3eHHBIX 3a pac-
ueTHHI# niepuoz naccaxxupos. CPeHIO AabHOCTD MOE3/IKH 1ac-
CaXHPOB, GoweduUX 8 Mempo HA BCeX CTAHUHAX JNaHHOH JHHHH
M COBEpIUHBLIMX NOE3[KH KaK II0 Helf, TaK U 3a ee MpelesamH,
OnpenessiioT Mo opmyJie:

lgp =P: A,

Ho ata puna noesaxu He paktuyeckasi, a pacyeTHasi, pH-
XOJsuNasiCs B CPEJHEM HA OJIHO OTMpABJEHHE NMaccaxupa JaH-
HOl JuHuH. TIoCKOJIBKY IaccaXkupoo6opoT BKJioyaeT B cebst
NacCaXXHPO-KUJIOMETPHI TIPOe3/ia H MepecajioyHbIX MaccaXupoB,
10 lep OTpaXKaeT YCJOBHO AJIHHY TIOE3JKH C YYEeTOM Nepecajok.
YCIOBHOCTh 3aK/OYeHa B OTHECEHHH KOJIMUYECTBa MaccaXHpo-
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KHJIOMETPOB MEPecajiodHbIX MACCAaXKUPOB K YHC/Y MacCaXXHpoB,
BOILEJIIIHX B METPO Ha AaHHO! JHHuH. CpenHsst AaJIbHOCTb IO~
e3/IKH naccaXkHpoB (B TOM YHCJIE H IepecajloyHbix) B npedesax
dannol auruU
legp=P:A.

Cpennsisi JaNbHOCTD 110e30KU ¢ OaHHOU cmaHyuu Onpeaens-
€Tcst CYMMOH IaccakMpo-KHJIOMETPOB MO€3/(0K BCeX I'PYMI nac-
CaXXMPOB, JeJEHHOH HAa KOJIMYECTBO OTNPABJIEHHH!

K
D) ag by

c,r:al 11-}—02 12+"'+aK l}( =K=l
&P ay+as+. .. +ax K '
2 ax

k=1

l

rjea, @;, — KOJHYECTBO MacCa*HPOB, BOLIGAUIHX C YJHLBl Ha JaHHYIO
., @,  CTAHLHIO H COBEPLIMBIIHX NOE3JKH 10 cTaHUH# I, 2, ..., K;
L3, lp, — pacCTOsiHHSI MeXJHy JaHHOH CTaHUMed M CTaHUHAMH I,
ooy by y ey K.
CpellH}OlO JaJNbHOCTh IIOE3JKH MaccaxKupa Ha Memponoau -
mete TIONYYaloT JeJeHHeM OOLIeH CYMMbI IaccakHpo-KHJIOMeT-

OB Ha BCeX JHMHHSX 3a CYTKH P, Ha ofllee YHCJIO NepeBeseH-
HBIX TaccaXKHpOB 32 TOT JKe MPOMEXKYTOK BpeMeHH Ay':

l::‘p=PM’A¥an'

JanHple s pacyera INOJY4YalOT Ha OCHOBE MaTepHasoB
CIVIONIHBIX TAJOHHBIX OOGCJENOBaHHI NAaCcCaXKHPOINOTOKOB H lgp
3aTeM NPHHUMAIOT OJMHAKOBOH /Il BCEX JHEH HelesNH B TeYEHHe
4—8 niet (ot ofiHOro O6CJENOBaHH s 10 cieayioutero). Onnako Ta-
Koe JionyluieHue HenpasomepHo. B MockBe, Hanpumep, Aa/IbHOCTb
nepeiBHKeHHs1 maccaxupoB ¢ 1974 mo 1980 r. mpuHHMaaach
paBHoit 9,8 kM, ¢daktuyecku B 1980 r. oHa yBeqHuHsIACH 1O
10,5 kM. XoTsl MaremaTHyecKasl 3aBHCHMOCTb 3TOTO IloKasare-
JIs OT BJHSIOIIMX Ha Hero (axkTopoB IOKa He BEHISIBJIEHA, TeM
He MeHee yCTaHOBJIEHO, YTO PeUIAlOMHH W3 HHX — OOIiast 9KC-
IUIyaTallHOHHAsl TNPOTSKEHHOCTh JHHHE — Lo, T. €. lep =
= f (L,). KoppensiponHas cBsisb (pakTopa H mokasaress J0-
CTATOYHO TecHasi. ['JIaBHBIM Hay4YHO-HMCCJIENOBATEJNbCKHM BBI-
YHCJIMTENbHEIM LeHTpoM Mocropucnonkoma paspaboraHa MeTo-
JIMKa ONpEeNeseHUsi CPelHel JalbHOCTH Nepe/BHKEeHHH nacca-
JKHPOB g HA MEPHOBI MEXJY CIVIOLIHBIMH TaJOHHBIMH OGCiIe-
JIOBAHHSIMH NIaCCAXKHPOMOTOKOB M Ha mepcnekTHBy. OcHoBa
ee — JIMHeHHAs 3aBHCHMOCTb MEXAY 3KCIJIyaTallHOHHOH Mpo-
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Ta6auma 9
PesynbTaThl pacueToB M KOPPEKTHPOBKA [cp, KM

Ipauuua lcp
L, l lep
HHXXHAA BEpPXHAA

36,6 4,9 5,8 53
66,6 6,2 6,9 6,5
96,6 7,3 8,1 7,7
126,6 8,5 9,3 8,9
156,6 9,6 10,5 10,0
186,6 10,7 11,7 11,2
216,6 11,7 13,0 12,3
231,6 12,3 13,6 12,9

TSXK €HHOCTbIO JIMHHH M CPeJHEeH JaJIbHOCTBIO IepeiBHXKeHHH
a CCa>kHpoB:
lep=0a+P Ly.

Hns  pacuetroB Ha 3SBM saGoparopueit 3/eKTPOHHO-
BbiyHCTHTENbHOH TeXHHKH (J/IDBT) MockoBckoro merporno-
JIUTeHa pPa3paboTaHbl aArOPHTMbl H TNpOrpaMMa H pacCyMTa-
HBl KO3(ppHLUHEHTEl @ U [ C Yy4eTOM JAHHBIX [OCJIEJHEro
TaJIOHHOTO 06CJ/IE/IOBAHH S, @ TAKXKe HHXKHHE H BePXHHE IPaHHIIBI
lcp ¢ noBeputesbHOH BeposTHOCTEIO 0,9 (Tabu. 9) B puanasone
L, or 36,6 no 231,6 km. ITosyyaemble pe3ysibTaThl IPAKTHYECKH
TNOYTH TOYHO CXOAATCS C (PAaKTHYECKHMH.

Metonuka anpoGupoBana i BHeapeHa LiMerpo MIIC Ha Bcex
merponoauTeHax. CKOppeKTHpPOBaHHAsi 10 JaHHOH METOIHKE
cpexHsisi aanbHOCTh B 1981 r. Ha MeTponoJiMTEeHaX CleayomLas:

1980 r. 1981 r.

Mockoseckuit . . . . . 10,5 11,07
Jlennnrpagckuit . . . . 9,26 9,67
KueBckuit . . . . . . 7,6 9,62
T6uaucckuit . . 5,0 5,7

KoagipuuueHnT cMeHHOCTH — MOKasaresb, XapaKTepU3yio-
IIHH, CKOJIBKO Pa3 CMEHSIOTCS (BXOASAT H BBIXOJSAT) NacCaXKHpbl
B TeYeHHe OJHOro peifica, ompejessieTcsl AeJeHHeM IJIHHbL JIH-
HHH Ha CPEIHIOI0 JaJIbHOCTb NOE3JKH:

kCM =L8 : Icp.
Passuyatlor KosnuecTBeHHBIE MMOKasaresad paboThl MOABHK-

HOTO COCTaBa: Npo6Ger BaroHOB ¢ NaccaXkHpamH, HyJIeBo# (BCIO-

MOraTesIbHbIH) H MOJIHBI.
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IIpoGer BaroHOB C MaccaXHpPaMH B BarOHO-KHJIOMETPaX Ha
KaX7Io¥ JIMHHH ONpPejessioT sl pacyerHoro nepuoaa (1 u, cyr-
KH, rof) 1o dopmye

Ws nace=NLp 1,

rae N — uHca0 moesjoB, NpONyumieHHbIX 3a pacquHuﬁ nepHuon,
L, — skcnayaTauHOHHAs MAJMHHA JIHHHH, KM,
n — YHCJO BAaroHoB B TIIOe3Je€.

Hyaeso#t npoGer BaroHoB W, — mpoGer Ge3 maccaKHpoB
npu 060pPOTE COCTABOB Ha CTAHLHOHHBIX IYTSX, MEXKAY CTaHIIU-
eil U JIeno, 1Mo COeJUHHTeIbHON BeTBU U Ap. [IoACUHTHIBAIOT ero
no ¢opMyJe, aHaJOTHYHOH NpHUBENeHHOH Bhile. IToJHBIN, HIH
o611, npoGer BaroHOB — CyMMa NpoGeroB BaroHOB C Iacca-
JKHPaMH H HYJIEBOTO:

W":WB nacc+Wo-

KauecTBeHHbIe NMOKA3aTeNH MO CPaBHEHHIO C KOJIHYECTBEH-
HEIMH 6oJiee cgokHbl. OHH IOKa3bIBalOT KOJHYECTBO IepeBO-
30yHOH pabGOThl Ha €JUHHUILY TEXHHYECKOH HJIH 06BbeM TeXHHYeC-
KOH pa6oTH! B eAHHHNY BpeMeHH. C HX NMOMOILBIO OLlEHHBAIOT 3a-
TpaThl TEXHHYECKHX CPEICTB Ha BHINOJHEHHE ONPENeNEeHHOro
o6beMa IepeBO30YHOH pabOTHl U CTENeHb HCHOJb30BAaHHUS TOJ-
BHXKHOTO COCTaBa.

O6opoT Barona — yHHBepcaJbHBIH NOKa3aresab paGoTHl MeT-
pononuteHa. OH BbipaxkaeT BpeMsi, 3aTpPayHBaeMoe Ha OJIMH
TIOJTHBIN I[MKJI paGOTHl BaroHa B COCTaBe MOe37a Ha JIMHHH C MO-
MEHTa OTIPABJEHHS C HayaJbHOH HJIH PacHOPSIAMTEJNbHOH (Ha
KosblieBo# JIMHHM) CTAHIHH IO MOMEHTA IIOBTOPHOT'O OTIpaBJIe-
HHS C TOM 3Ke CTaHLMH, T. €. BpeMsl XOJla 1oe3jia 0o JIMHUHK TyJa
H oOpaTHO C yuyeToM 00OpOTa Ha JBYX KOHEYHBIX CTaHIHSAX.
OGopoT BaroHa (B MHH) ONpPENESIOT 10 IPadHKy HCIIOJHEHHOTO
JIBH2KEHH S 10e3710B 1o opmyie

oL,
y +T1+T21

14

0:

rie L, — sKcnayaTalHOHHAS NJIHHA JIHHHH JJIS1 TACCAXKHPCKOTO ABH-
XKeHHS, M;
Uy — YU4CTKOBasi CKOPOCTh ABHIKEHHS, M/MHH;
T1, Ty — BpeMs o6GopoTa BaroHa Ha KOHEYHBIX CTAHUHAX, MHH.

Peficom Barosa HasbIBalOT PacCTOSIHHe, NPOHJEHHOe WM 3a
BpeMmsi nostHoro o6opora O,
R=2Ly+1l+1s,

rae l;, l; — paccTosiHHSI, TPOXOAHMEIE BATOHOM NPH 060pOTe Ha KOHey-
HBIX CTaHLIHSX, M.
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CpennecyTounsifi npoGer BaroHa — IyTb, NPOXONMMEIH B
CpPEIHEM OIHHM BAaroHOM 3a CYTKH. B 3aBHCHMOCTH OT BHJOB
napka npoGerH pacCUMTHIBAIOT JIeJIEHHEM TOJHOro npobera Ha
MHBEHTApDHBIH WJH SKCIVIyaTaUHOHHBIH mapk. VmnBeHTapHBIA,
MM IPHUIMCHOM MapK — obllee KOJHYECTBO BaroHOB, NMPHMH-
caHHBIX K MerponoyuTeHy. Ciofla BXOAAT KaK MCNpaBHBIE, TaK
¥ HEHCIIpaBHblE BaroHbl (HaXONSILIMECS B PEMOHTE M HETNPHUIOJ-
Hble IJ1s PaboThl, OKHAAIOLIME CHCAHUS). DKCIIyaTalHOHHBIH
mapK — HCIPaBHblE BaroHbl, BbIIE/JEHHbIE JUIsi O0ecreyeHHs
nepeBo30K. DTOT NapK J0J/KeH o0ecrneynBaTb MaKCHMaJbHYIO
YaCTOTY JIBU2KEHHS T0€3JI0B (C YUETOM OTCTOMHLIX COCTABOB) 1O
yTBepPXKIeHHOMY TIpaduky.

KoadipuuueHT BHnycKa MOABHIKHOTO COCTaBa— COOTHOLIE-
HHe 3KcIuyatauuoHHoro N, M uHBeHTapHOro N,., TapKoB

Y=Np: Nygs.

Harpyska, uin HanoJHeHHe, BaroHa — YHCJIO AaCCaXKHPOB,
YCJIOBHO NpPHXOAsIIeecss Ha BaroH HaH (DaKTHIECKH HaXOAs-
meecs B HeM. PasyinualoT HanosHeHHe cpejiHee IS BCeX Baro-
HOB noe3nia H (aKTHYeCKOe NMOBArOHHOE HA JAaHHBIH NPOMEXY-
Tok BpemenH (15 muH, 1 4, cytku). Cpennee HanosHeHHe Baro-
Ha B I0e3]le — YHCJIO NMAacCaXXHPOB B M0e3Je, pasje/eHHoe Ha
YHCJIO BaTOHOB B HEM. DTOT NOKa3aTeslb He OTpaXkaeT NeHCTBH-
TEJILHOTO TOJIOXKEHHS, a JIHIIb JaeT NPHOJMMKEHHOe NMPeACTaB-
JeHue o0 YCJIOBHSAX nepeBo3kH. PakTHuecKoe NOBAaroHHOE Ha-
NOJIHEHHE — YHCJIO MAaccaXkKUpoB, Haxojsuieecsi B JeHCTBH-
TEeJILHOCTH B KaXJoM Barode noespa. Kosdduiuesr ucnonsso-
BaHHSI BMECTHMMOCTH BaroHa — OTHOILIEHHE cpeJHero (axkTHye-
ckoro (3a 1 u, CyTKM, TOJl) HANOJIHEHHS BarOHa Mg’ K UHCIY

MecT B HeM (HopMa Myeq) (B %)
= (mgP :miax) 100,
HIH
Al
n= —LIOO y

- max
|'4 Myon

rae Al&y-—q:axmqecxaﬂ nepeBo3oyHast pa6oTa, MacCaxKHpPO-KM;
— o6muit npoGer NOABHXXHOIO COCTaBa, KM.

Pasnyuyalor cKopocTH JBHIKEHHS M0E3]0B:
KOHCTPYKIIHOHHYIO — TNIPeJeJIbHYI0 CKOPOCTb, KOTOPYIO MO-
JKeT PasBHTb JAHHBIH THI BaroHa;
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TEXHHYECKYIO Ugey — CKOPOCTb JBHIKEHHs noe3ja 1o nepe-
roHam 6e3 yueTa CTOSHOK Ha NPOMEXYTOYHBIX CTAHLHAX, HO
BKJIIOYasi BpEMsl, 3aTpayHBa€MOE€ Ha Pal3roHbl H 3aMEIJICHHS;

CKOPOCTb COOOLIEHHs MNoe3fa (Y4acTKOBYIO) U, — OTHOLIe-
HHe NPOHIEHHOr0 MOe3floM PAcCTOSHHS K BPEMEHHM C MOMEHTa
TpOraHusi Ha Haya/JbHOH JI0 OCTAHOBKHM Ha KOHEYHOH CTaHIHH
JMHHH C YYETOM CTOSIHOK Ha NPOMEXYTOYHHIX craHuusx. Cro-
SHKH IMOe3Jla Ha KOHEYHBIX CTAaHLUHAX, KaK 3JeMeHTH ofopoTa
COCTaBOB, a TaKXke BpPeMsI OTCTOEB H 060POTOB B HEH HE YUYHTHI-
BaIOTCS;

SKCIVTyaTal[HOHHYIO — OTHOILEHHEe NPOHJEHHOrO paccros-
HH$l C MOMEHTa BbIX0Jia COCTaBa U3 JEeNo (IIocsie HOYHOro OTCTOS)
JI0 BO3BpAlEHHsI B Jeno (MJIH MOCTAHOBKH HAa HOYHOH OTCTOH) K
o6leMy BpeMeHH npeGelBaHUs Ha JuHHM. [IpofineHHoe paccros-
HHE cJaraercsi M3 SKCIVTYaTalHOHHOH INpPOTSXKEHHOCTH JIMHHH
L, v ee yuacTKOB H pacCTOsiHHil HyJIeBbIX npoGeroB. CocTaBHbIE
cliaraemule obuiero Bpement T', — BpeMeHa X0Ja 110 JIHHHH H e
y4yacTKaM C NacCaXHpaMH C YYeTOM CTOSIHOK Ha IPOMEXYTOY-
HBIX CTAHNHMAX, OTCTOEB Ha CTAaHUMAX M HYJEBHIX NPOGEros.
ITokasaTe/lb 3KCIJIYaTallHOHHOH CKOPOCTH HCIOJB3YIOT IS
onpeneseHHs] KOJHYECTBA MOJBHKHOTO COCTaBa, HEOOXOAHMOrO
IVIsi OpTaHH3alMH NBHXKEHHs IOE3JI0B Ha JIMHHH, Pa3MepoB Jie-
no u ap. OH XapakTepH3yeT TaK¥Ke 3KCILIyaTallHOHHYIO Jes-
TEJIbHOCTb JIHHUH.

YaenbHbI pacxoj 3JEKTPOSHEPTHH HA TATY M0e3J0B (/s
CPaBHEHHSI C YCTAaHOBJIEHHOH HOPMOH) ONpeAessiioT OTHOLIEHHEM
(aKTHUECKOro pacxojia B aGCOMOTHOM HCuHcaeHuH I (B XBr-u)
K BEIOJHEHHOMY 06beMy pabor I'gp (B T*KM GPYTTO)

9r=3:I6p,

n
2, 3,-1000

n=1
- ’
S 6o In
n=1

rae I'ep = Gily + Gyly + ... + Gnln;

HJIH 9=

9=23;, 3, ..., In — Dacxoi S]eKTPOSHEPrHH Ha mneperoHax I, 2,
.., n,KBT-u4;
Gy, Gy, ..., G, — Macca BaroHa (moe3ja) C naccaxHpaMu Ha ne-
peroax 1, 2, ..., n, T,
L, Ly ..., ln — pauHa neperoHoB I, 2, ..., n.

BhinosHeHHbII 06beM paBoThl B TOHHO-KHJIoMeTpax ['ep
cnaraercst U3 o6beMa paboThl B TOHHO-KHJIOMETPAX OT MEpEBe-
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3eHHBIX NacCaXHUPOB ['nacc M OT NpoGera NOABHIKHOIO COCTaBa
I'gs.. Takum o6pasom,

n
D) 3n-1000

n=1

—Alcp gnacc +PearW’

97

B yacTHOCTH, MO2KHO OTMETHTb, YTO YAEJNbHBIA PacXox JIeKT-
pO3HepPruM 00paTHO mponopuxoHaneH [y,. B a6comorrom Hc-
n

YHCJIeHHH (aKTHYECKH PacXojl 3IeKTPOSHEPTHH X\ 3, nepHoaH-
n=1

YeCKH Ha KaXKJO#l JIMHHHM CHHMaIOT co cueTyHkoB. CuHTaercs,
YTO NPH MAKCHMAaJIbHEIX CKOPOCTAX DAacXoX 3JIEKTPO3HEPrHH
caakoM BesMK. Ho mpu sToM cokpaimiaercss BpemMsi oGopora
oesJia Ha JIMHHH, a CJIeIOBaTeJbHO, YMEHbIIAeTCS H KOJHYECT-
BO IOJIBHXKHOrO COCTaBa, Haxojsulerocsi B isixkenud. CrenoBa-
TeJIbHO, Pa3JIHYHbLIE BADHAHTHI TATOBLIX PACYUETOB H PeXKHUMa JIBH-
JKEHHs1 TOe3ZOB IO IeperoHaM IeJecooOpPasHo CONPOBOXKIATh
TeXHHKO-9KOHOMHYECKHMH OOOCHOBaHHSIMH.

OcCHOBHEIE TIOKa3aTe/Nd MOIIHOCTH TeXHHYECKHX CpPEACTB
MEeTPOINOJIHTEHa CJefyIoIHe: IOJHAas WJIH pa3BepHyTas JJIHHA
nyTell — CTPOHTEJNBHass M JKCIVIyaTallHOHHas, IIPONyCKHas
H NPOBO3Hasi CNOCOGHOCTH, MapK MOJABHXHOrO COCTaBa, ILIOT-
HOCTb CeTH MeTponosuTeHa B ropoge. CrpoHTeabHas JJHHA
HCUHCJISIETCST OMHONYTHOM IPOTSKEeHHOCThIO. B Hee BxoxsT Bce
NyTH, HaXOASIIMeECS B SKCIJIyaTallHH H YHCJAILLHECS Ha GaJlaHce
METPOTOJIHTEHA: TJIaBHbIE (Ha MeperoHax), CTaHIHOHHbIe (TJI1aB-
Hble, NPHEMO-OTIPaBOYHBIE, I 060pOTa H OTCTOSI COCTaBOB,
napKoBEI€, JENOBCKHE H Ip.), ClelHaJbHOro HasHayeHus (coe-
JMHUTEJbHEIE BETBH, NpPEeIOXPaHHTENbHHIE TYNHKH). IJKcmiya-
TAUMOHHYI0 JIJMHY JIMHHH OrPaHHYHBAIOT OCH KOHEYHHIX CTaH-
uuit. Ee 06bI4HO onmpeaensiioT B ABYXIYTHOM HcuHcseHHH. Jln-
Ha COBETCKHUX METPOIOJIMTEHOB (B ABYXNYTHOM HCYHCJIEHHH) Ha
01.01.1982 r. caenymouias:

CrpoHTenbHast, OKCNIIyaTalHOH-
KM

Hasi, KM
MockBa . . . . . . . 194,2 184,0
Jlewunrpag . . . . . 71,2 66,1
Kues . . . . . . . . 35,85 28,3
T6unucy . . . . . . 18,8 18,0
Baky . . . . . . . . 20,76 18,6
XapbkoB . . . . . . . 18,5 17,3
TamkeHr . . . . . . . 16,4 15,4
Epepan . . . . . . . 7,7 6,6
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Il. OBCNEAOBAHME MACCAXHUPCKUX MOTOKOB

1. U3yueuue cnpoca Ha yCnyrM MeTpononMreHa

Crpoc HacesleHHst Ha YCIYTH TPAHCNOPTA NPOSBISETCS B BU-
Je KaxIONHEBHHIX nepeiBHKeHHi. Kaxnoe nepensuxenue xa-
paKTepHU3yercs HanpaBJeHHeM, 1aJbHOCTBIO H CKOpocThio. ITepe-
IBHXXEHHs, COBNAjalomHe [0 HaNpaBJEHHIO JBHXEHHs, obpa-
3yIOT TaK HasbBaeMble NaccaXXHpCKHe MOTOKH. Bsaumonaso-
JKEHHS TIOTOKOB, OJHHAKOBBHIX IO HANpPAaBJICHHSIM IBHXKEHHS H
PacCTOSIHHSIM, T. €. COBIAJAIONIMX I10 MyHKTaM Hadana (CTaH-
IIMS1 OTHPABJIEHHs) H OKOHYAHHS IepeJBHKeHHs (CTAHIHSA Ha3-
HaueHHs), 06Pas3yIoT cXeMy CBsi3ell MeXXAy pas/MYHEIMH pafo-
HaMHM TOpoja — KOPPECHOHIEHIHH, KOJHYECTBEHHO HX Ipex-
CTaBJISTIOT OOBLIYHO B BHJIE <KOCHIX» TaGJIHII-NaxMaToK (taba. 10).
[TaccaxHpoONOTOKH, HAJOXKEHHBHE Ha IJIaH ropoja, HasbiBa-
IOT IJIAaHOTPAaMMOH, a YBsI3aHHBEIE C MapPIIPYTHOR CETBIO KaXKMO-
ro BHJIAa TPaHCNOPTA — KAapPTOrpaMMoil NPOCTPAHCTBEHHOTO
pacnpenesieHHs nepeiBHXKeHH i, HanpuMep, KapTorpaMmoi nac-
CaXMpPOINOTOKOB MeTpomnosiuteHa (pHc. 7).

3Haf ocoO6eHHOCTH (GOPMHPOBaHHS M PacHpeNeNieHHs mac-
CaXXHPONIOTOKOB:

pa3paGaTHBAIOT H TIOCTOSTHHO KOPPEKTHPYIOT rpaduKH ABH-
JKEHHsT T0e3ZoB TaK, 4ToObl HauGoJiee MOJHO YIOBJIETBODHTH
3anpocH Ha NepeBO3KH, OGECIIEYHTh COOTBETCTBHE PeXXHMMa pa-
GOTHI TOE3/I0B NMacCaXXHPCKHM IOTOKaM;

COBEpIIEHCTBYIOT TEXHOJOTHYECKHe MPOLEcChl paGoThl CTaH-
muit, Bcex MX (YHKIHOHANLHO-IVIAHHPOBOYHBIX 3JIEMEHTOB
(pasjenieHHe M CHEUHAJIH3aHs MO HANPaBJEHHSIM I[OTOKOB
BXOASIIMX H BHIXOASIIMX NAcCaXXHPOB, PEXHMBI PAGOTHl BXO-
OB, BHIXOJIOB, NEPEXOZOB, 3CKaJaTOpPOB, PaBHOMEpHOE pac-
npefesieHre NMacCaXKHPOB BJOJb IOCANOYHBIX IJIAaTHOPM H IO
BaroHaMm Ioesfia u Jp.);

OCYIIECTBJISIOT MEPONIPHSITHS 10 KOOPAHHALKH PAGOTH MeT-
pONOJIHTEHa C Ha3eMHBIMH BHJAMH TOPOACKOTO TPAHCIIOPTA;

pa3pabaTHIBalOT TPeGOBAHHA H PEKOMEHJAIMH K IPOEKTHPO-
BAHHIO H PEKOHCTPYKLHH MepecajiouHbIX Y3JI0B M CTaHIHH,
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pauHOHAJIbHO PACNPENENSIOT HHBEHTAPHBIA NapK NOABHXK-
HOTO COCTaBa MeXy JENO Pa3HEIX JHHHI;

OCYLIECTBJISIOT OpPraHH3alHOHHO-TEXHHYECKHE MEPOIpPHsI-
THS JUIs TIOBbIIEHHS IPONYCKHOH M NPOBO3HOH CIOCOGHOCTEH
JIHHHH.

JlaHHBIE O MaccaXXHPOMOTOKAX HCMOJBL3YIOT TaKXKe IS CO3-
HaHHS HOBBIX THIIOB TOIBHXXHOrO cocraBa [5]; oGocHoBaHus
nopmatuBoB CHuIl B yacTi mpomycKHOH ¥ IPOBO3HO# C€roco6-
HOCTeH JIMHUA M cTaHuui; nis co3panus ACY-Merpo, B yacrt-
HoctH ee nofcucTembl ACY TTIT (ACY nepeBo3oyHEIM IPOLECCOM)
¢ cy6noacuctemoit ACY maccaXXHponoTOKaMmH; BHISIBJEHHS 3a-
KOHOMepHOCTell paccesieHHsi XXuTesell ropoga. Hemocrarounas
H3YYeHHOCTb ITaCCaXXHPOINOTOKOB B Opoax oObsICHsSeTcs B OC-

Ta6auma 10

Kocasi Ta6auua KOppecnoHmEHUHN MacCCaXKHPCKHX NMOTOKOB
Ha KoabueBo# JuHuH MOCKOBCKOro MeTpomoJIMTEHa
(B THIC. NaccaxXHpoB)

Ha cranuuu
— £
s| &1 s & 5| &
© § g § = § 8 E % §.
Co crannuft é ,§ £ 8 o E g ] § 5 55 g
S 2 s = s 5 ] % (=3 X |9 °
el el sg|s|=z|3|aCE88]|8.] ¢
S|E(E 5 a|5lal8lElc|2lzs &
SlelE&lSlgl 8l &lé X5 =
Benopycckan| — (1,4]3,6(14,1{8,1] 5,2(3,2(3,8/6,1(3,1}6,1(1,6| 56,3
Hosocno6ox-| 1,5] — |1.9] 8,2[4.8] 4,23,2/3,0/3,1]1,6/3,6/1,5| 35,1
cKas
Mpocrexr | 3,9/2,0) — | 2,2/2,4| 3,6/3,012,6/2,8(1,32,112,1/ 22,1
Hpa
Komcomons- |14,0/8,6(1,9( — 19,7]10,5/9,2(7,6(7,4(2,3|7,2/6,1] 60,0
cKast
Kypekas | 7,915,1/2,210,1/ — | 3,7(5,4/5,5/6,42,4| — [3,2(26,6
Taranckass | 5,4/4,6]3,6]10,7(4,5| — (1,0(3,5(4,0(2,0(4,8/3,3| 18,6
IlaBenenxas | 1,43,1(2,9( 9,9/5,1| 0,9 — (1,0[0,9]1,6/3,8/2,1| 9,4
HOGPHHHH- 3»6 2,8 2;6 8:1 5r7 3’71’ - 0’51’54’02’2 8,2
CKast
Oxrabpbckasn| 6,2(3,3(2,7| 7,4/6,0( 4,2|1,1/0,5| —[0,9/4,1(4,7| 9,7
Napk Kyasr.| 3,0(1,8|1,3( 2,5/2,4( 1,8]1,6]1,4]0,7| — |2,1/1,9| 4,0
Kuesckas 5,9/3,5|2,0| 7,2| — | 4,6/3,6/3,9(3,8(2,1| — 4,6 4,6
Kpacronpec-| 1,5(1,5(2,1 6,4/3,3] 3,3|2,2/2,2(4,6|1,7]4,5| — | —
HeHcKas
Hroro  [54,336,3(21,3[62,3(27,0/18,5[9,5(8,09,1]3,8/4,5| — | 254,6
NpHOLITHE
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7. KaprorpaMma maccaxHpOnoTOKOB MocKoBcKoro merpornosnuTena (dbparmenr)

Puc.

HOBHOM JByMS$l NIPHYHHAMH: HECOBEPLIEHCTBOM METOJ0OB H3Yyue-
HHSI K 06CJIelOBAHHSI H HEJIOCTaTOUHEIM BHUMaHHEM K 3TOH BaX-
HOH mpobJieme.

B npsiMoli 3aBHCHMOCTH OT IacCaXXHpPONOTOKOB HAaXOXHTCS
U peXXHM paboTel cTaHUHi. OcHOBHEIE HX (QYHKIHOHAJbHEBIE
5/MEMEHTHI: IelleXQAHble NOJ3eMHLIe NepexoJibl, COelHHSIOLHE
o6e CTOPOHEI YJIHLLI C BXOZOM B METPO, BXOJB! H BBIXOAHI C ONpe-
JeJIeHHBIM YHCJIOM JiBepel, KacCOBbIH 3aJ1 C pa3MeHHBIMH aBTOMa-
TaMH, PyYHbIMH KaCCaMH, aBTOMAaTHYECKHH KOHTPOJIbHBIA MYHKT
(AKII), JecTHHUHBIE, 3CKANaTOPHbIE HJIH CMELIAHHBIE MOLbEMBI
M CIYCKH, pacrnpelesIUTe/bHbIH 3aJ H NocafoyHble N1aTQopMHI,
nepecajioyHble COeJUHHTEbHble KOpPHJOpH. IIponycknas cro-
COOHOCTb KaXKJIOT'0 3JIEMEHTA JIOJKHA o6GecrieyuBaTh Gecrnpensr-
CTBEHHBIH NPOMYCK MacCaXkHpoB B IepHOAbl HAHOOJBIIHX Ha-
miabiBoB. Jlaxke He3HauHTeNbHBIH HeJOydyeT BceX BpeMeHHbIX
HepaBHOMEpHOCTeH IOTOKOB IacCaXXHMPOB 3aMETHO, OCJIOXKHSIET
9KCIJIyaTalHIO CTAHLIUH.

HayueHnem cnpoca HaceseHHsI Ha YCJIYIH NAcCaXHPCKOro
TPAHCIIOPTa 3aHHMAIOTCS TJIaBHBIM 0GPa3oM OpraHM3allH, IJja-
HHDYIOLHe NepeBO3KH M pa3pabaThiBaioliye reHepaJsbHble IJ1a-
HEl Pa3BHUTHSI T'OPOJOB, HAyYHO-UCCJEIOBATEIbCKHE HHCTHTY-
Thl. PaGoTa sTa orpaHnumuBaercs, KaK IpaBHJIO, CGOPOM H Ha-
KOIVIEHHEeM JaHHBHIX, IIOJy4YaeMbIX C IOMOLIbIO OGCJIeJOBAHHK
Pa3IMYHEIMH METOJaMH, a TaKXe CrocoGaMH OIepaTHBHOTO
(moBCeAHEBHOr0) yyeTa M OTYETHOCTH. KaKIplii MeTPONOJHTEH
H3yyaeT IacCaKHUPOIMOTOKH mo-cBoeMy. CiiefyeT OTMETHTh, 4TO
ynpaBJIeHHs] METPONOJIHTEHOB B ropojax u I'iaBHoe ympas.Jie-
Hue merponosurenami MIIC pacnosaraior JOCTaTOYHO OGLIMP-
HBIMH MaTepHaJiaMH, IO3BOJISIIOUIHMH BhISIBJISTb OCOOEHHOCTH H
3aKOHOMEPHOCTH (POPMHPOBAHHS CIIpoca Ha NEpeBO3KH H pac-
npelesieHHs] MacCaXXHPCKHX NOTOKOB B CaMbIX pasjIMYHEIX Ba-
pHaHTax BpPeMeHH H NPOCTPAHCTBa. STH 3HAHHS HCIOJb3YIOTCS
B IIpaKTHYEeCKOH JAesitesbHOCTH. OHAaKO HEOGXOMHMO NPU3HATD,
yT0 06paboTKa H aHa/JU3 MX He BCErJa 3aBeplIAlOTCS] KOHKDET-
HBIMH BHIBOJAMH M peKOMeHJanusMH. B GoJIbLIHHCTBE ynpaB-
JIEHHHI METPONOJIHTEHOB HeT Ja)ke CHelHaJbHbIX OTHEJIOB HJIH
IPyINN, MOBCEAHEBHO 3aHUMAIOLIUXCS H3yUYEHHEM IacCaKHpo-
NIOTOKOB M Pa3paboTKOH OpraHH3alHOHHO-TEXHHUYECKHX Mepo-
NpUSITHH, HanpaBJeHHBIX Ha YJyYlleHHe OpraHH3alMH Iepe-
BO30K.

YTo6b! YJYUYLIUTh H3YYEHHE MacCa’KHPCKUX MOTOKOB, LieJie-
coo6pa3Ho Ha BCeX METPOMOJIHTEHAX CO3AaTh ClelHaJbHble TOJ-
pasjzeseHdst M pa3paboTaTh eJHHOe NOJIOXKEHHe, KOTOpPOe JOJIK-
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HO NpPenyCMaTpUBaTh 06s3aTe/bHYI0 NMEPHOAHYHOCTb OGC/IENo-
BaHHil, METOAUKY HX O6paGOTKH M aHaJIH3a CIpoca Ha MepeBo3-
ku. HacymHa ¥ paspa6oTka HOBBIX METOJOB H CIIOCOGOB ofciie-
JOBaHMSI ¥ H3YUEHHsI CIIPOCa Ha NepeBO3KH C PUMEHEHHEM KO-
HOMHKO-MaTeMaTHYeCKHX METONOB H 3JIEKTPOHHO-BHIUHCIIHTENb-
HBIX MaiHH. Meroxe! o6C/Ie€0BaHHS H ONBIT H3YYEHHS racca-
JKHPOIOTOKOB HEO6XOAMMO 0600611aTh, PacmpoCTPAHATb H CO-
BepIIEHCTBOBATD.

Hayyath copoc Ha yCJyrH METPONOJHTEHA — 3TO 3HAYHT
H3y4yaTh OCOGEHHOCTH M 3aKOHOMEPHOCTH (POPMUPOBAHHS H pac-
npejieieHHs MacCaXKHPCKUX MTOTOKOB Ha HEM BO BPEMEHH U IIPOCT-
paHctBe. Ha npakTike NpUMeHSIOT pa3Hble METOAH! 06C/IeoBa-
HMSl M yuyera NacCaX{HPCKHUX IOTOKOB. B 3aBucumocTH OT KO-
HeuHoi HenH (KaKHe KOHKPeTHO TpeOyloTCsl JaHHbIe, HX CTe-
MeHb TOYHOCTH H T. I.) H3 HHX BBIGMPAIOT HauGoJiee palHo-
HasdbHB. OGCHeNOBaHHSI IacCa’KHPONOTOKOB MOTYT ObITh
CIJIOIIHEIMU (OJHOBPEMEHHO Ha BCeff CETH B TeYeHHE CYTOK) H
BLIGOPOYHBIMH (HA OTAEJBHBIX JHHHSX, y4acTKaxX, CTAaHIHAX, B
BaroHax mnoesja, 1o 4acaM CyTok). Meroisl mosnyueHus: HeoG-
XONMMBIX JAHHHIX CJeNyIoLLye:

OTYETHO-CTATHCTHYECKHe (HanpuMep, o6paGoTKa HepHOAHU-
YeCKHMX OTUETHBIX JAHHHIX O NPOJAHHBLIX GHIeTax);

HaTypHble o6CeNOBaHus (IJ1a30MepHble, ONEepPaTHBHLIE, Ta-
JIOHHBIH);

aHKeTHbIe.

AnxerHbie U TaJOHHBIA METOIB OYEHb TPYAOEMKH H JOPOTH
(Mockga, 1980 r.— oxoJo 70 ThIC. py6.), IO3TOMY MMH MOJb-
3yIOTCSl peliko. SHAYMTENbHO MeHee TPYAOeMKHe, HO TO3BOJIS-
IOlLIHE MONYYUTh HEOOXOAHMBIE H JOCTATOYHO TOYHbLIE AJISI NIPaK-
THKHU JaHHBIE, — OIepaTHBHbIE MeTOZbl. TeM He MeHee Haubosee
BCeOGBHEMJIIOIHM Ha TPAHCIIOPTe, B TOM YHCJIE H HAa METPOINOJIH-
TEHe, TI0Ka CYMTAETCsl TAJOHHBIH METOJ CIJIOIIHOTO 06CJ/enoBa-
HHS, KOTJIa KaXXJIOMY IacCa’KHPY IPH BXOJE B METPO BHIAAIOT
crenuanbHblil TalMoH (pPHC. 8), KOTODHI IPH BEIXOJIE OH CA4€eT
yueTyuKy. Merop HO3BOJISIET NOJYYHTb TOYHBIE H HOAPOGHEIE
JlaHHBIE O KOPPECHOHIEHIHAX («OTKYZAa-KyJAa») INacCaXKupo-
TIOTOKOB, CpefHeHl JNalbHOCTH IOe3[KH, 3arPy3Ke NOABHIKHOTO
COCTaBa H NIEPETOHOB, pacnpeneseHHH NacCaXKHPOB 110 CTAHIHSAM
U HanpaBJIeHUsIM IBHXKEHHS H Jp., HO 00J1aJiaeT PSOM CYLIECT-
BEHHBIX HEJOCTATKOB:

[KapTorpaMma naccaxuporoToKOB NPHBS3aHA K CYLeCTBYIO-
el CeTH METPOIIOJIUTEHAa, II0STOMY HeJb3sl CYAHTb, B KaKOi
Mepe NeficTBYIOLAsl MapIIPyTHasi CXeMa TPAaHCIOpTa ropoja oT-
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BeyaeT TPEGOBaHUSIM HACe/IeHHsI B ie-  [ar
PeNBHKEHHAX;
HeJb3ST TOJYYHUTh TIOJHBIX JaH- 005100
HBIX JIJIST OTPEJieJIeHHs] ONTHMAJbHO-
ro BHINYCKA MOJABHKHOIO COCTaBa /sl M
nepeBo30K M pa3paboTKU OpraHusa-
IIMOHHO-TEXHHUYECKHX MEepONPHUSATHH,
obecreunBalOIUX Haubosee PaBHO- 13
MepHOe 3aloJIHeHHe M I1acCaXKUpo- TAJIOH CIAUTE
ofMeH BaroHOB B NOe3Je H Jp.; VUETYUKY
H3-32 pPACTyUIHX 06BHEMOB IEPEBO- IIPU BBIXONE
30K M IIOCTOSIHHO YCJIOXKHSIOIIEHCs CO CTAHLUU
KoppecnoHeHiuu mnoessiok (Mock-
Ba, 1980 r. — 115 cranuuit u GoJee Cepus H

10 ThIiC. BOSMOXHBIX BAPHAHTOB I10€3-
JIOK MEXQY CTAHUHMSMH OTHDPABICHHS [ o @ e
W HasHaueHHs)) 06PabOTKA H @HANH3  Louio 11aceasHpONOTOKOB
pe3ysbTaToB AnATCs 6oJee roja; ueH-
HOCTb IIOJIYYaeMBIX JaHHBIX TepseTcs.

Tanonusle o6csenoBanisi B MockBe NDOBOJHJIMCH JIHIIBb
8 pas — onun pas B 4—8 et (mocsennue B 1973 u 1980 rr.)
TOJIBKO B paboune nuu (19 mapra 1980 r. — cpena). [lepuonu-
gecKH (He pexke ABYX pa3 B roj| o pa6oyuM, CyG60THHM H BOCK-
PeCHBIM JHSIM) MPOBOJHMTCS TAaK Ha3biBa€Mbli IOYACOBOH Y4eT
MacCaXKHPOB Ha BXOJAaX, Nepexojax M BHIXOJAaX CO CTAHLHH.
[TpeuMyIeCTBO 3TOro cnoco6a — GLICTPOE MOJTyYeHHEe JNaHHbIX.
HenocraTku:

HeJOCTaTOYHOCTh JAHHBIX JUISl ONpPEeNeJIeHHsT PAllHOHAJIbHBIX
pPa3MepoB IBHKEHHs T0E3J0B;

HeT NpENCTaBJIEeHHsI O IOcajKe, BhICAAKe H pacnpeleseHHH
Nacca’xMpONOTOKOB 110 HAMPABJIEHHSIM H NeperoHam, miardop-
MaM CTaHLMH M BaroHaM Ioe3joB (3TH JaHHbIe NPHHUMAIOT B CO-
OTHOILIEHHSIX TOCJENHEr0 TaJOHHOrO 06C/IeI0BaHU);

HEBO3MOKHOCTB BHISIBUTb KOPPECIOHICHIIHH N1aCCaXKHPOIOTO-
KOB.
B HeOGXOMMMBIX C/Iyyasix Ha CTaHIUMAX NacCaXXHPCKHE MOTO-
KH [0 4acaM M BHYTPHYACOBLIM II€PHOIAM MOJCUHTBLIBAIOT HEMO-
CPENCTBEHHO Y 3CKanatopa. YYeTYHK HaXOAMUTCsS OKOJO €ero
BEpPXHEH MJIM HMXKHell Ipe6eHKH H pe3yJbTaThl MOACYETa 3aHO-
CHT B CIIeIHAJBHEI 6JaHK. DTOT METOJ TaKXke JaeT JHIIb 06-
lee MpeJCTaBJIeHHe O BBICAJIKe H MOCajiKe Ha OOOHX NMYTSIX CTaH-
IMH M 3arpy3Ke 3CKajaTopoB, BXxoja M Bhixoga. OH  HHOrAa
C/IYKHMT B KayecTBe KOHTPOJBLHOTrO K APYTHM METOAaM 00CJIeN0-
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BaHus. [IpakTHKYIOTCS BHIGOPOYHBIE OGCJIEOBAHHS 3aMOHEH-
HOCTH TOJBHXKHOIO COCTaBa CIOCOGOM BH3YasIbHOH OLEHKH.
HsBecTeH MeTol MPEPHIBUCTON KHHOCHEMKH, KOTOPHI pa3pa-
6oran corpyauukamu HHWM rpagocrponrensctBa MocKBH u
NPHMEHsIeTCS 1JIst H3YUeHHs NelleXOHOro ABHXKEHHS Ha nepe-
Xojax CcTaHIHi MOCKOBCKOrO METpOIOJIHTEHa H IOJ3EMHBIX
nepexojax.

Ha KueBckoM MeTponoJiuTeHe paspaboraHa aHKeTra Ais 00-
CJIeOBaHUS NacCa’KHPONIOTOKOB.

AHKETA

Bpems Bamero npuxoxa B MeTpo Y MHH
Ileap Bamei#t moesgku: Ha paboTy, mO ApYruM jJenaM (MoAuepKHHTE)
Jo kakoi#i craHuun MeTpo Bh exere
BpeMs Hawasna Baweit pa6oth MHH
Od¢uuuanbHoe HAaUMEHOBaHHe yupexkaeHus, riae Bul paGoraere

Baug noxenaHus no yJaydlleHHIO paGOTH MeTpo

Llesb aHKeTH — yJYYIIHTb OGCIYXKHBaHHE NAcCaXKHPOB B Yac IHK.
[Mpocum Bac 3anmosHHTh aHKETY H CAaTb ee B JIIOOYI0 Kaccy MeTpomo-
JIHTEHa B TeUeHHe ONHHX CYTOK.

B JlenuHrpaje npH KOMIJIEKCHEIX 0GC/I€OBAHHSAX HCNOJb-
3YIOT TaJIOH:

Ecan Bu npu BHIXOZe HesaeTe Iepecajxy — HaJOpBHTe Ha3Ba-

HHME TOro BHJA TPaHCIOPTa, Ha KOTOpHH Bl mepecaxuBaerech
50 49 48 47 46 . T .
45 44 43 42 41 pamsat
40 39 38 37 36 3 T 46
35 34 33 32 31 ponnesoye
30 29 28 27 26
25 21 23 22 21 4 Rezsiiye
20 19 18 17 16

5 M
15 14 13 12 11 €rpo
10 09 08 07 06

6 . .
05 04 03 02 o1 el op

IMpu BHIxOKe 06sI3aTeJbHO CAANTE TAJOH KOHTPOJEpY.
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IIpoBoasiTcsl Takxke onepaTHBHbIE 06C/AeNOBaHUSA JPYTHMH
crioco6amMu (HanpuMep, INOJACYETOM MACCaXKHPOOOMEHA B I10€3-
JaX Ha CTAHUMSAX YYeTYHKaMH, HaXOJSALUIMMHCS BO BCeX Baro-
Hax), Iloucku coBeplIEHCTBOBaHHS CIOCOGOB OOGCJ/IeIOBaHHS
nacca*KHpPOIOTOKOB IPOAOJIKAIOTCA (Hampumep, croco6 B3Be-
muBaHus Barona). CiepyeT OTMETHTb OXMH OOWMH /IS BCeX
o6cJeJoBaHUH HEJOCTaTOK — OTCYTCTBHE TIJIyOOKOrO aHaJjH3a
BCEX MAaTepHaJIOB, OTYETOB, PEKOMEHJAUHH M KOHKPETHHIX Me-
PONPHATHH 1A AaJbHEeHINero yJyylleHHs NEePeBO30K H 06C/y-
XKHUBaHHA NacCa>KHPOB.

Pocr 6s1arococTosiiust ¥ KyJIbTYyPHOTO YPOBHS TPYASLIUXCS,
pa3sBHTHe T'OPOXOB, MacCcOBOE€ KHJIHLIHOE CTPOUTEJbCTBO, YBe-
JIHYEHHEe YHCJIEHHOCTH HaceJ/IeHHSl, NOsIBJIeHHe HOBBIX MECT IIPH-
JIOXXEHHSI TPYJa H Jp. BJEKYT 3a CO60H HEMOCTOSHCTBO Iacca-
XHDPCKHX IIOTOKOB BO BpPEMEHH, M0 MOIIHOCTH, HalpaBJIEHHSM
IBHXKEHHsI H yuacTKaM CeTH. 3anas/pblBaHHe ¢ 00paboOTKOM H U3Yy-
YeHHEM MaTepHaJIOB OOC/IEIOBAHHH MOXKET IIPHBECTH K TAKOMY
H3MEHEeHHIO CHTyallHH, YTO KOPPEeKILHsl CHCTEMEI OpraHH3alHH
NepeBO30K He MO3BOJIMT YJYYIIHTb HX KayecTBo. HeoGxoaumo
CO3/1aTh B F'OPOJE €AMHYIO IIOCTOSIHHO AEHCTBYIOLIYIO H JOCTaTOY-
HO OIepaTHBHYI0 HH(OPMALHOHHYIO CHCTEMY O NEPEIBHXKEHHAX
HacesieHHs 110 ropoay. Ha nepBom stane nesnecoo6pa3so, 4ToGhl
OHa MoJIy4aJsa JaHHbIEe O TPYAOBBLIX NMEPEABHKEHHUAX HaceJeHHUs
1o ropoay.

Takas cucTeMa 3HaYHTEJIbHO COKPATHT IPOJOJIKHTENBLHOCTD,
TPYHOEMKOCTb H CTOMMOCTb H3y4YE€HHsI NACCAXKMPCKHX MOTOKOB,
00€eCIIeYUT OIEpPaTHBHOCTb B PeELUEHHH TPAHCIOPTHHIX 3anady,
TN03BQJIMT YJIYYLIHTh KauecTBO OOC/IYy>KHBaHHS 11aCCaXXHPOB, IIO-
BHICHTb 3())EeKTHBHOCTb HMCIOJb30BaHHA TPAHCIOPTA, H MpexJe
BCETO ero MOJIBHIKHOIO COCTABA.

2. BoiGopouHblii onepaTMBHLIN MeToA
HaTypHoro obcnepoBaHus

TaJloHHBEIH METOL H MMOYaCOBOM YYeT Macca>kHpoB Ha CTaH-
IUSAX CJIHILIKOM TPYJOEMKH, HO IJIaBHOE, OHM He JaloT BO3MOXK-
HOCTH GBICTPO (B 2—3 JHA) MoJyyaTh HEOGXOAHMEIE H JOCTATOY-
HbIE JaHHBlE JJIS1 ONIEPaTUBHOTO PElleHHs] BOIPOCOB, CBSA3AHHEIX
C JIBHXKEHHEM II0e3/I0B, obecrieyeHHeM nepeBo3ok. Hu tor, HH
JIpPyroil He IO3BOJSAIOT MOJYYHTb AaHHEIE O (PAKTHYECKOM Ha-
NOJIHEHHH BCeX BarOHOB B COCTaBe I0e3/la Ha NPOTSKEHHH BCEH
JHHUH B Ji060e BpeMs CyToK. [ToaToMy macca>kupckue NOTOKH
MeTpOIIOJIHTEHA H3YyYeHbl HEJOCTaTOYHO.
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Meroji, KOTOpHIii TIO3BOJISIET NOJNYYHTb 3TH AaHHbIE, HEOGXO0-
IuMBle JJIST pellieHHs] BOIPOCOB, CBfA3AHHBIX C JBHXKEHHEM I10-
€3]10B, H JaeT NPHEMJIEMYIO /ISl IPAKTHYECKHX LeJiefl TOYHOCTh
pes3yJIbTaToB, Ha3BaH ONEPAaTHBHLIM METOOM HATypHOro obcJe-
JIOBaHHSl MACCaXXUPCKHX INOTOKOB. IIpocrora Meromuku obcie-
ZIOBaHHMsI, He Tpe6ylolasi CrelHaJbHOro o6y4eHHs YYeTUHKOB,
JIETKOCTb M O6bicTpaTa 0OpaGOTKH Pe3yJIbTaTOB, BO3MOXXHOCTb
NpHUBJEYEHHs] MHHMMAJbHOTO YMCJA YYETYHKOB (3KOHOMHY-
HOCTb) M IIPHMEHEHHs KaK Ha OTJEeJbHBIX CTAHIUSAX, TaK M Ha
JIHHHH B LIEJIOM B JIOGOH HHTEPECYIOMHHA OTPe30K BpeMeHH —
BCE 3TO JieJIaeT €ro ONepaTHBHBIM. TeopeTHyecKoil OCHOBOH Me-
TOA CJYKAT TNOJIOKEHHSI MaTeMaTHYeCKOH CTATHCTHKH H Teo-
PHH BEPOSITHOCTEH.

ITaccaxxupckye TOTOKH OGCJIeLYIOTCS IO ONpefieJIeHHOH BBI-
6opouHOil CHCTEME.

TloxcueTs ¥ aHaJu3 MOKasaJH, UYTO BhICajka (HJIH IOCcajgKa)
M3 KaXKJIOro BaroHa B 1oe3flaX Ha JI0O0H CTaHUMH KoJieGJeTcs B
Teuenne 1 U He3HauMTEbHO. Tak, Ha ofHo# cTaHuuH B Mock-
pe Ha II nytH ¢ 8 10 9 4 BrIcafKa U3 TPETLEro BaroHa COCTaBHJIa
2469, nocaaka 1140 nmaccaxkupoB, HJIH B cpefiHeM 3a 1 u coort-
BercTBeHHO 2469 : 30 = 82 maccaxupa u 1140 : 30 = 38 nac-
caxupoB, rae 30 — uucsIo npomeaHx noesnos. ITpu noacyere
BBHIGOPOYHBEIM CIOCOGOM (Y KaXKJOro MsATOro MATHBAaNOHHOrO IO-
€3/1a) pesyJbTaThl BceX BO3MOXHBEIX NSATH BapHaHTOB 0GCJE/N0-
BaHHS JAJIH OTHOCHTEJIBHOE OTKJIOHEHHE OT cpeaiHero B 1 4 B BhI-
canke 0,34% u B nocazke 2,2%. 310 3Ha9UT, YTO CpeRHEYACcO-
Basi abCco/IOTHasi omHOKa HaXOMHTCA B mpejesax Tpex macca-
JXHMPOB HA KaXJIYIO COTHIO, YTO NpaKTH4YecKH zomyctumo. Ha
crauuud Besopycckasi-KosbueBasi  cpenHeyacoBoe OTHOCH-
TeJbHOE OTKJIOHEHHE BBHIGOPOUHBIX MOACYETOB OT CIIJIOLIHBIX
cocraBuJio: Bhicagka — 0,9% B CTOPOHY yMeHbIIEHHS; IOCaA-
Ka — 3,0% B cTOpPOHY yBeJIMYeHHs; Ha cTaHUMH KomcoMoib-
ckasi — coorBercrBenHo 1,4 u 4,5% . Takas cTaGuibHOCTD, Y-
TAaHOBHMBLIASICA HA CTAHIIMSAX METPONOJHTEHA, OINpefesHIa Bo3-
MOXHOCTb H 11€JIeCO0GPa3HOCTh HCIOJIb30BaHHS Ha IPAKTHKe
BBLIGOPOYHOTO CrI0co6a HAaTYPHOTO 06CJIeIOBAHHS TAcCcaXKHpOIIo-
TOKOB. B camoMm fieste, JOCTaTOYHO OXHOBPEMEHHO HA BCEX CTaH-
LHASAX JHHHUH B TeYeHHe JMOoGOro yaca HECKOJbKO Pa3 IOJACYHTATh
BBICAJIKY (M IIOCAJIKY) H3 KaXKJO0ro BaroHa, yTo6kl C NPaKTHYECKH
JOMYCTHMOH TOYHOCTBIO ONPENENHTh 3arpy3Ky BceX IePeroHoB
4 pakTHUecKoe 3aMoJIHeHHe BaroHOB I0e3Jla Ha BCeM NYTH ero
caenoBanusi. Penpe3seHTaTHBHOCTb BHIGOPKH YCTaHOBJEHa B
15—20%.
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OnepaTHBHBIH METOJ, HATYPHOTO OGCJIENOBAHUSI COCTOMT H3
NSTH CTAHH: TIIATeNbHAS MOATOTOBKA K 00CJIeJOBAHHIO, 00CIe-
IoBaHHe, 06paboTKa MaTepHaJIOB NePBHYHOM HHQOPMALIHH, aHAa-
JIU3 pe3yJIbTAaTOB H INOKa3areseld Macca’kHpoIOTOKOB H 06s3a-
TeNbHasl pa3paboTKa OpraHH3allHOHHO-TEXHHUECKUX MEPOpHSI-
THH, TNOJJIeXKalluX BHEAPEHHIO B OymKaiinee u GoJiee OTIANEH-
HOe BpeMs, AJIs JaJbHEHIIero COBepIEHCTBOBAHHSI IEPEBO30K H
TNOBEHILIEHHST KYJBTYPH O6CTYKHBaHHSI MaccaXupoB. B craguio
NOATOTOBKH K OGCJIEJOBAHUIO BXOIST:

060CHOBaHHE HEOGXOJUMOCTH H CBOEBPEMEHHOCTH €ro;

ompezie/ieHHe IeJH M OCHOBHBIX 3ajady, MOJJIeXKalluX pele-
HHIO;

yCTaHOBJIEHHE BPEMEHH NPOBeeHHs (IaTa H 4achl);

H3JlaHHe NPHKasa (Mo coyK6e ABHKEHHS HIIH YIIPABJIEHHIO);

Ha3HayeHHe OTBETCTBEHHBIX JIMI[ HAa JIMHHM H KaXKIOH CTaH-
IHH,

¢dopMupoBanHe paboueidi rpynnbl 1ys c6opa, o6paGOTKH H
oopMJIeHHS MaTEPHAJIOB, a TAKXKe OTBETCTBEHHOIO 33 aHAJIU3 H
OTYeT O pe3yJIbTaTax O6CJIeNOBaHHUS;

3aroToBKa B JOCTATOYHOM KOJIHYECTBE HHCTPYKUIHH, Iams-
TOK YYETYMKaM C MOAPOOHBIM ONHCaHHEM O0sI3aHHOCTEH M Xa-
paktepa paGoThl H 61aHKOB ob6cyenoBaHusl Gopmbel | — equH-
CTBEHHBIX NEPBHYHBIX JOKYMEHTOB;

pasjaga MHCTPYKIHH, NaMATOK H GJAHKOB Y4YaCTHHKaMm pa-
6oTHI;

HHCTPYKTAX YYETUYHKOB, TPEHHPOBOUHBIE HIDHI;

3aroToBKa JIOCTATOYHOIO KOJIHYECTBA GJIAHKOB PAa3JIHUHBIX
dopm (fopmer 2, 3 H 1p.) 1N yCKOpEHHST H obJerdeHHs: oGpa-
6oTKH pe3ysbTaToB. Kaxayio U3 stux $HopM 3amosHsior B po-
ecce 06paGoOTKH Pe3yJIbTaTOB HAa OCHOBAaHHH (opmet 1 M mpe-
Ieinymux Gopm.

Bropas cramus — oGcienoBanne — ¢ororpaduss  nacca-
KHPOoOOMeHa (NOACYET BBICAKH U OCAAKH) KaXKIOi JBEpH Ba-
roHa B mpoxoAsmux noesnax. O6crenoBaHHe PEKOMEHAYETCS
NPOBOJUTb OJHOBPEMEHHO Ha BceX CTaHUHUAX. ONHAKO MOXKHO
ONpPENENHTh BHICAJKY, IOCaAKy M XapaKTep pPaclpeneseHHs
NaccaXKHPOB I10 BATOHAM ¥ NyTSM Ha KaXJIOH CTAHIHH OTHAEJb-
Ho. O6cieioBanye YeTEIPEX—BOCHMHBArOHHbIX NTOE30B HA KaX-
IOM TYTH BHINOJHSIOT 4 yyeTyHKa —OfHH Ha KaXKAyl0 ABEpb.
B 6nank ¢opmbl 1 Kax/ABIH U3 HUX Mepej BHIXOJOM HA IJIaTdop-
MY 3alUCHBAaeT CBOIO (aMHJIHIO, HAUMEHOBAHME CTAHIHH, ATy,
AeHb HeNleJId, HOMeP IyTH, yac o6C/IeNOBAHHSI H HOMep ABEPH,
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y KOTOpOii OH GyJIeT MOACYHTLIBATH NaccaXXupos. [lBepy Hyme-
DYIOT B KaXJioM Barose 1o xoay noesza (1,2,3, 4).

Bce ueThIpe yYeTYHKa BLIXOAAT HA MYTb OOC/IENOBaHHS C
6naHKaMH M KapaHpaamwamu B pykax. Ha miardopme onu BCTa-
JOT TaK, 9TOOB! KaXKJAblH K MOMEHTY NPHOLITHsI [IEPBOro moesja
HAXONWJCS Y TOJOBHOTO BaroHa HamlpOTHB CBoeH JBepH. Bo
Bpemsi cTosiHKH noesfa (15—40 c) yduerunkH, cTost C6OKY OT
JBepH, TOJCYHTHIBAIOT YHCJIO BBIIEAUIMX M BOLIEJIMIHX nacca-
JKHDOB M pe3yJbTaTHl 3aHocAT B GaaHk ¢opmsl 1. Iloxcuutan
BBIIEIIHX M BOLIEAUINX [TaCCa’KHPOB y TOJIOBHOTO BaroHa InpH-
GbIBLLETO 110€3/1a, YIETUHKH NEPEXOASAT K MECTY OCTaHOBKH BTO-
pOro BaroHa W NOJCYHTBIBAIOT NACCAXKHPOB OMSTH KAXKIBIH Yy
CcBoefl IBEpH, HO Yy CJEAYIOLIEro Moesjia, 3aTeM y TPEThero Baro-
Ha TPeThEro noesja u T. A. 10 XBOCToBOro Baroua. Jlanee rpyn-
Ila MepexoiuT ONSTh K TOJOBHOMY BaroHy H IOBTOPSIET HHKJI
nopcueroB (pHc. 9).

LuKJI IOBTOpPSsieTCs B TeYEHHE BCEro o6cJ/1e10BaH T He3aBHCH-
MO OT TOTO, TJIe MOXKET OKa3aTbCsl TPyNNa YYeTYMKOB B HayaJje
criemyiomiero yaca ( y nepBOro Wi JioGoro Apyroro Baroxa mo-
esna). B rpage «[Ipumeuanue» OTMEYaloT NPHYHHY PE3KHX OT-

a) 7 2 J 4 5

—A{7 234 71234 1254723 4) 7 25 4)—
7232
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g) 7 2 3 4 5 5 7 8

s (D G @ @ G @ R
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Puc. 9. Cxema mepe/BHXXeHHs YYETUHKOB IIDH TOBAarOHHbIX o6cae0Ba-
HHSIX 11aCCaXKHPONOTOKOB:
a — 4—5-BaroHHBI} 10e3x; 6 — 6—8-BarOHHb)m noeax; 8 — nioGo# cocTaB (OAHH y4eT-
YHK

4

Popma 1!
OGcaeoBaHHe NMaccaXKHPCKHX MOTOKOB Ha JIHHHH
CraHuus Harta oGcienoBanus,
QaMuIHa yyeTyHKa Heub nepenu
Homep nyTtn Bpems
Hdeepp Ne
Bricajka u3 BaroHa Ne ITocanka B BaroH Ne
Ilpumevanue,
0CO6EHHOCTb
12| s |« s | 12| 8|4 |5 |bemmapao
1 | 3 5 | 19 11 9 7 4 10 | 12
1 7 4 23 11 9 7 12 9 |11

Cymma nodcuera 3a 1 4
7 |32'53|191|76l65|65|65|94|109l

B cpednem sa 1 4
1,0 l 4,6 I 7,6 I27,3[10,9{ 9,3 | 9,3 I 9,3 |l3,4ll5,61

| 3anonHeHHe YCJOBHOE.

KJIOHEHHH B BBICAJKE HMJIH IOCAJKe IaccakKHpoB (HanpHMep,
rpynna IOKOJBbHHKOB, SKCKYDPCHS, COCTaB CJle[yeT B OTCTOH,
B JIENIO WJIH H3 femo H Ap.). OxHoro G1anka o6CcieJoBaHHs XBa-
TaeT Ha HECKOJIbKO yacoB. MHTepBas BpeMeHH o06CJ/e0BaHHS
KaxJoro Barona B npezenax 1 u (60 mun)

60n

I= i
N

rae n — YHCJIO BaroHOB B COCTaBe Ioe3]a;
N — 4HCJIO NpoWeAmHX MOoe3xoB,

Hanpuwmep, npu uyacrore nsuxennsi 45 noesnos/u (ceMuBa-
FOHHBIX) KaXJplfi BaroH B TeyeHHe | u Gyner o6ciefoBaH Kax-
mpie ¢ = (60-7) : 45 = 9,3 muH, uau 6,5 pasa.

Co6upaer u obpabaTeiBaer GaHKH (opmel 1 cnennasbHas
paboyasi rpynna BO IVIaBe C OTBETCTBEHHBIM HCIOJIHHTENEM —
pykoBogureseM. O6pabaThiBalOT pe3yJbTaThl OOC/EJI0OBAHHS B
TaKOH IIOCJENOBATENbHOCTH. [Io NaHHBIM 3amOJIHEHHBIX OJaH-
KoB opmul 1 onpenessior:
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CPEIHIO 3a KaXJblil yac BHICAAKY H NOCAJKy MacCaXHpOB
110 KaXI0H BEpH KaXKJOro BaroHa, KaJioMy Barosy H noesgy
B IIEJIOM;

MI09aCOBYIO BBICAJIKY H IMOCAJKYy Ha KaXJAOM IYTH CTaHIHH;

cpenHee 3a 1 4 HamoJHeHHe KaXJIOTO BaroHa B noeszie [Ha-
HOJIHEHHE BAaroHa MpPH OTIPABJEHHH C HAyaJbHOM CTAHIHH JIH-
HuH (mocajaxa) MHHYC BBICAJIKa M IJIIOC NOCafKa Ha BCEX IocJe-
AYIOUWMX CTaHIUAX];

YacoBYIO MAaCCaXXHPCKYI0 HarpysKy INEperoHoB (ys KaxK-
JIOr0 TOCJIeNYIOUIEro eperoHa OHa paBHAa Harpyske Npenbiny-
Iero MUHYC BHICAJIKA ¥ IJIOC [OCAaJKa HAa CTAHIMH, PacIofo-
JKeHHOH MEXIY HHUMH; yacoBasi Harpy3kKa KaxKIOro mneperosa
paBHa TaKXKe MPOH3BEJICHHIO HANONHEHHS N0e3fla Ha YHCJIO Npo-
CJIeNOBABIIHX IMOE3J0B);

CPEJHIO JaJIbHOCTD TOe3IKH NaCCAXXHPOB IO JAaHHO! JHHHH
H C YUETOM IIpOoe3/ia 10 APYTHM JIHHHSM.

OxHako, 4TOGH! ONPENENHTh CPENHIOI NAJbHOCTb ITOE3JKH
NIaCCaXXHUPOB 110 METPOIOJIHTEHY B LENOM l¢p, HEOOXOLMMO Ome-

paTHBHOe o6cCJIeloBaHHe IPOBECTH OJHOBPEMEHHO Ha BCeX JIH-
Husix. Ha ocHOBaHWH NOJIy9eHHBIX NaHHBIX CTPOSIT KApTOrpam-
Mbl M JHarpamMmbl CYTOYHHIX M YacOBEIX I1aCCaXKHPOIOTOKOB
1011 CTAHUMH W JIHHHE MeTPONOJIHTEHA, QUarpaMMbl Harpy3KH
nyTel CTaHIHUH, NaccaXkHpooOMEHa H 3aMOJHEHHsI BarOHOB B I10-
e3fiax. T pe3yJbTaThl 06C/IeJOBaHHS MOT'YT GBITh HCIIOJ/Ib30Ba-
HBI 11 pa3paGoOTKH B TeueHHe OAHOH-ABYX HeNeb M OCYLIECTB-
JIEHUSI MEPONIPHSITHH IO COBEPIIEHCTBOBAHHIO NEPEBO30K H IO-
BHIIIEHHIO 3¢(heKTHBHOCTH HCII0/Ib30BAHHS TEXHHUECKHX CPEICTB
METPONOJIHTeHa — INpeXKJe BCero NOABHKHOIO COCTaBa.

Ha npoBenenne onepatHBHOro 06¢/eI0BaHHST NTACCAXKHPOIIO-
TOKOB Ha METPOIOJIUTEHE H 06PabOTKY €ro pe3yJibTaToB TpebyeT-
Csl 3HAYUTEJbHO MeHbllle YUETYHKOB U JIHI[, 3aHATHIX 06paboT-
KOH, YeM NpH TaJoHHOM obcaenoBanuu. O6paGoTka MarepHa-
JoB 1 7 o6cileIoBaHUsT MACCaXKUPOMOTOKOB Ha JHHUH ¢ 12—15
craHuusiMH 3aHuMaer 15—20 gen-y. Otuer 0 pe3ysbratax 06-
CJIeNIOBaHHUS JOJ/DKEH COflepKaTh NMPaKTHUeCKHe H HayYHO-MEeTO-
JUUECKHE BBIBOAL!, MEPOIIPUATHS H PEKOMEHJAIUHU 10 yJydlile-
HHIO paGoTh JuHAK. Ero o6CyXnaloT Ha TEXHHYECKOM COBETE
CIYKObI IBHXKEHHST U TTOCJIe YTBEPKIEHUS] PYKOBOJCTBOM METPO-
TIOJIUTEHA OIMH 3K3eMIIsip nepefaioT B IJlaBHOe ynpaBJiieHHe
metpornoJsrenoB MIIC.

OneparuBHoe o6csieoBaHHe MMeeT GOJIbLIME NPEHMYLIECT-
Ba nepex TajqoHHEIM. OHO JaeT Goslee MOJIHYIO M TOYHYIO ¢oTQ-
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rpadHIo pacnpesieJIeHusl accaXHPONOTOKOB KaK 110 CTAHIHSAM
M HX 3JIEMEHTaM M HanpaBJIeHHsAM, TaK U N0 NeperoHam H Baro-
HaMm noesja. Ilokasaresb cpeiHedl 1aJbHOCTH IOE3IKH Tacca-
XHPOB TOJyyaercss B npenesnax ToH ke toyHocTH. O6paboTka
MaTepuaJioB 3aHMMaeT BO MHOTO pa3 MeHblle BpeMeHH. 3HAYHT,
pe3ysibTaThl 06C/IeIOBAHHS HE CTAPEIOT H MOT'YT GBITh ONIePaTHB-
HO HCIIOJIb30BAHbI NPH pEIeHHH MHOTHX BompocoB. OnepaTHB-
Hble 00C/IeI0BaHHUS TPOBOASITCS CHIAMH PaGOTHHKOB BCeX CJIy2K0
METPOTIOJINTEHA, TI03TOMY OGCJ/Ie0BaTh NaCCaXKHPOMOTOKH MOXK-
HO 3HAQYHTEJIbHO Yallle ¥ B pasJIMYHble JHH HEJIEeNH; JOMOJIHH-
TeJNbHBEIX ()MHAHCOBLIX 3aTpaT IPH 3TOM INOYTH He Tpebyercs.
O6pa6oTka MaTepHaJIOB JIETKO MOANAETCS MEXaHH3alHH C IIPH-
MEHEHHEM CYETHO-BBIYHC/IHTENBbHOH TEXHHKH, TaK KakK IepBHY-
HBIX JIOKYMEHTOB-6/JIaHKOB (opMbl 1, HanmpuHMep, NPH IepeBo3-
Kax O0Ko0JIO 6 MJIH. maccaxkupoB B cyTKH (MockBa) HacuHThHIBaeT-
cst He Gosiee 6 Teic. T. €. B 1000 pa3 MeHblile,yeM TaJOHOB.

OcHOBHOH HENIOCTATOK ONEPAaTHBHOIO METOa — HEBO3MOXK-~
HOCTb TNOJIy4EHHSI KOPPECHOHJEHLHH (PaKTHYECKHX IacCaxKHp-
CKHX TOTOKOB (KOchle TaGJIHIIb), HEOGXOAUMBIX AJISI Pa3pabor-
KM IIEPCNIEKTHBHLIX BOIIPOCOB OPOACKOr0 TPAHCIOpTa H Irpajo-
CTPOHTEJILCTBA.



lil. HEPABHOMEPHOCTH TaGauua 11

PACﬂPEAEﬂEH”ﬂ NACCAXMWPONOTOKOB Koadhpuunentsl ce3oHHOH K MecsuHOi HepaBHOMeEpHOCTE
BO BPEMEHMU U MPOCTPAHCTBE NepeBo30K NAccaXKHpoB Ha Merponoautenax CCCP B 1980 r.
CpeJiHeCcy TOYHBI -
nepﬂoﬁeg::g:g:“b““x BO3KH, ThIC. i Kosbduunen s
poB
Topoa B NepHOJl MakK-
1. Ce30HHBIE NEepeBO3KH Kaap- cHmanpioro "
Tan Mecsu <4 KB w
KBap- Mecsiua -
[TaccaxkHpckHe nepeBO3KH Ha METDPOMOJIMTEHAaX CTPAHBI pac- rana ®
IpeJessioTcsl Mo KBapTaJaM H MecsiiaM BecbMa HepaBHOMEpPHO
(ta6a. 11, puc. 10). MakcumyM HX BO BceX ropojax NpPHXOIHT- Mocxksa IV | JHexa6pn | 6717 | 6937 | 6334 1,06 | 1,10
csl Ha YeTBepTHIH KBapTaJ rojia, 3a HekJouenneM Kuesa (BTopoit {{I;:m{rpan IIY » 2%3 2;32 lggg {,81 i,}(l)
B » ) )
KBapTaJI). Besikas HEpABHOMEPHOCTL pachnpejeseHHss Iacca- T6rmHCH v » 499 434 389 1,08 | 1,12
KHPOIIOTOKOB ONPEILJIACTCH H YUHTBIBACTCS Koa(pqumunemom——— Baky v Anpens 393 | 416 | 383| 1.03 | 1.09
OTHOLIEHHEM HauboJblled HJH HHTEPeCYIOUleH BeJHYHHBI XapekoB IV | IlexkaGpp 492 | 516 | 476 1,03 | 1,08
JMHAMHYECKOrO Psfia uHceJ K cpefHeapH(MeTHYeCKOi 3TOro Tamkent v » 248 | 262 | 203 1,22 | 1,29
psina. Jlasi ce30HHBIX KoJleGaHHH B KauecTBe JUHAMHYECKHX ps-
JIOB CJIyXKaT CpPeJIHECYTOYHblE IEePeBO3KH COOTBETCTBYIOLIHX
KBapTaJ/oB H MecsleB Kaxaoro roga. KosgpdHuueHT HepaBHO-
MEPHOCTH MepeBO30K IO KBapTajaM — OTHOILLUEHHe CcpeaHecy-
0) Acysl
Q) Acym, | Acym, — Acym, T wn, } ; } ':7% % E
maw.nace| | MockBa roic.nace.| | Tounucu MaKhace| |flenunzpad nace. nacc. it
/ / | Mockba g Tounucu .
6,6 440 20 A y; 420 i
) / g 65 / 400 o Y
63 AN 400 / 19 \ )i 30 R A
" ’ 60 360 N7
. 340 1
50 9 360 Y 18 / ” \ 0
A X eHuHepad A 7. ToIC.NACC.
YT 71 m 7w M7 T 7w V1 1 ® M;%,L/I/ 2 /«0[; T
>
11 360 |y \\ =
4 17 \l/ 360 N
A cym; T A cym T cym » T 340
16
T6IC. nace. bary Toic. nace) Kuel T8/ NACC. Xapsrob g
400 735 550 ”ﬂ cﬂyar[ -Cl Jeﬂ] Acyr, Torc. nacc.
800
360 \ / 710 // A 500 ;gg /A / %g Xapsna0
360 685 450 aN) 740 = 500
/ 720 400 H— \
340 660 400 7 460 -
7 I I F 7 I I X 7 I I I S T Ty YVwwr XU T OV YU UWa I U
Kbapman 20da Kbapman 20da Mecsy
Puc. 10. KpHBHe CE30HHLIX H3MEHeHHH CPelHeCYTOUYHLIX NEepeBO30K:
@ — o KBapTaJaM roja; 6 — no Mecsiam
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TOYHBIX NEPEBO30K KBapTa/la MaKCHMAJbHbIX NEPeB030K Aty 2*

K CPeJIHeCYTOYHbIM NepeBO3KaM JaHHOIO roja Ars,:

__. AKBMax , 4cp
kyp= Agg, " Ao

KoaduienT HepaBHOMEPHOCTH NEPEBO30OK 110 Mecslam

NpPEACTaBJIsIET COGOH OTHOIIEHHE CPEJHECYTOYHBIX IepeBO30K
Mma

Mecsilla MakcHMyMa Acyy  TaKkKe K CpPeHECYTOYHEIM 3a TOf,

M max, 4Ccp
cyr  ° Aron'

p=A

3naueHus Ko3hHUUEHTOB k,, H | MOXKHO TaKXKe Ompefe-
JIATh 10 GopMyJsiaM

max ,,cp max ,,c
P LHS Ngs . 6m nup
KB~ &P pmax B= §CP pmax ’
ke kB M

max
rae 8,** —- nons nepemosox xBaprana-makcumyma B roay, %:
KB max ,max
§max cyr ks ~100

= e

KB
ron

C
6K’; — YCpeJHeHHasl 10Jis1 NCPeBO30K KBapTtaJjia B roay,

c -

nxg — CpeaHee 4YHCJIO JHEH B KBapTale;
max o
Ngp  — YHCJIO JHEH B KBapTaJie-MaKCHMyMe;

max
8y ¥ — mons mepeBO3OK MecsAUa-MAaKCHMyMa B TOAY:

M max ,max
gmax eyt g 100
M

Aron ’

O8SP — ycpennennas gpons n o

e epeBo30K Mecsita B roay (6SP =
=8,33%); "

nSP — cpenHee uHCaIO fHel B Mecsine;

max
nM

3nayenns Ko3(pGhHIMEHTOB 1/ BceX METPONOJNHTEHOB 3a-
KmoyeHsl B npefienax 1,03 <k, < 1,09 u 1,06 < p < 1,15,
3a uckmouenneM Taukentckoro (k,=1,22 u p = 1,29), rae
NepeBO3KH B JIETHHE MeCsILl Pe3Ko cHHXkawoTcsl. Koadduuuent
HepaBHOMEPHOCTH NepPeBO30K 110 KBapTaniaM k., B Mockse B 1e-
pHOxL 1950—1980 rr. menstacs or 1,03 a0 1,06. HauGonee tpyx-
HbIH MECSIl{, B KOTOPOM NPAKTHYECKH OLLYTHMO OCJIOMHSIOTCSI
TNEPEBO3KH Ha BCEX METPONOJIHTEHAaX, NMOYTH BCErja JeKabpb.

50

— YHCJIO JHeH B Mecsle-MaKCHMyMe;

O6paiaer Ha ce6s BHHMaHHE TAKXKe OXHBJIEHHE NEPEBO30K B
nocJie[HHe Tofbl B MapTe U HioHe. KoadduuneHt HepaBHoMep-
HOCTH NepeBO30K 1o MecsiaM p 3a 30 JieT Ha MockoBCcKOM MeTpo-
nonuTeHe KoJsebaJscs B mpepenax 1,06—1,17. M 3pech sameTHa
TeHJEHIUsS K ero yBeauueHHto. [Haue rosopsi, HampHmep, B
1980 r. MapTOBCKHe NepeBO3KH B CPaBHEHHUH CO CpPeIHEMecsY-
HHIMH TIOTPeGOBaNH YCHJIEHHS] TeXHHYECKHX IIepeBO30YHbIX
CPeICTB N0 OPTaHH3aluy NepeBo3oK yxxke Ha 17%, a ne na 5%,
KaK 3To 66110 0 1970 r. Haumenblune nepeBo3ku B Mockse —
B HIOJIE U aBrycTe. XapaKTepHO TaKXXe H TO, 4YTO MaKCHMAaJbHEIe
MecslUHblE TEPEBO3KH BHIIE MHHHMaJbHBIX aBIyCTOBCKMX Ha
25—30 %. Dra pa3Huua paBHa nepeBo3kKaM JIEHMHIPajCKOro
METpPOIOJITEHA.

Ce30HHOCTb TEpPEBO30K Ha KaXJOM METPOINOJIHTEHE H Kax-
noit uHKM pasHasi. Tak, B MockBe o6painaior Ha ce6s1 BHUMaHHe
pesKHe CKauKH B OTJe/IbHble MeCsIibl, Yero HeT Ha APYTHX MEeTPOo-
noJuTeHax. KHeBCKOMY MeTpO NpPHCYIIH NHKOBHIE JIETHHE, a
He 3UMHHe nepeBo3KH. B JleHnnrpazne Kose6aHus IEPEBO3OK 1O
MecsiiaM HecTaGUJbHEL (puc. 11). XapakTep H3MEHEHHs mepe-
BO30K 10 MecsillaM Ha APYTHX METPOINOJIHTEeHaX IOCTOSTHEH Ha
NPOTSKEHHH MHorux Jer. IlpaBaa, ecid HaJOXKHUTb APYr Ha
Apyra KpHBBEIE H3MEHEHHs! IIePEBO30K M0 MecAlaM PpasIHYHBIX
JIMHHH, TO OHH MOTYT HE COBIAaJaTh, YTO CBHAETEJbCTBYET 00
0COBEHHOCTAX KaXKJAOH JIMHHH M 3aBHCHT OT MeCTa PacIoJioxe-
HHsI CTAHIHI, BXoaswyx B ee cocraB. Tak, 10 u3 12 craHuuit
KonbleBoit siunun B MockBe — nepecajiouHble y3JoBbe, 5 —
NPHBOK3aJIbHblE, OOGCJY>KHBAIOIHE CEMb M3 JEBSTH BOK3aJIOB
cromuubl. PasHoxapakrep-

HOCTb CTaHIHH HaJlaraet CBOH i

OTIIEYaTOK KaK Ha o06beM me- Awym. M. Mact. 20
DeBO30K, TaK M Ha COCTaB 20 AN A
naccaxxupoB (CBSI3b C IIPHIO- ~ /
pomamu) mo Mmecsuam. Hau- 16 \ —
MeHBIIHEe TIEPEBO3KH 31ech, // ~N—T \ /f,
KaK TpaBuWJo, npuxomstcss v N

yKe He Ha aBryCT, a Ha CEH-

TSI6pb (pe3koe cokpamienue

110e3/I0K B HpHI‘OpO}l). Hepe- @elpans |anpems| urns |abzycmionrabps|dexalips

BO3KH HIOHSI-HIOJIST IIOUTH AHbape  rmapm mMad uwns - cenmabps HOAGDG

JOCTHTAlOT ~ MaKCHMAaJIbHBIX
pekabpbckux. Vves nanmpe  Puc. 11 Kpusne FEPAEHOMEDEY-
- CTeH Ce30HHBIX IEepeBO30K Ha e-
o CpellHeCYTO'ilHLIX nepeBO3 HHHTpaJACKOM METPOIIOJIHTEHE!
Kax 3a TOZ, C IIOMOILbIO ! — 1976 r: 2 — 1980 T
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K03pdULUHEHTOB K,; M W JIETKO ONDENEJHTb pa3Mepbl Mak-
CHMaJIbHBIX CPEJHECYTOYHBIX KBaPTaJbHBIX H MECSYHBIX Iepe-
BO30K:
KB max __ ~4C M max __ 7C
Acyr ¢ _‘Argp. kyp 1 ACYT - Arg;x e

Cra6GH/IH3HPOBABIIHECS] H IOCTOSTHHO JEHCTBYIOLIHE 3aKOHO-
MEPHOCTH Ce30HHBIX KosleGaHHH NepeBO30K B ropojax Heo0Xo-
JIMMO YUYMTHIBaTh IPH IPOEKTHPOBAHHH METPONOJHTEHOB B IO-
polax, pacyerax IponyCcKHOH 1 ITPOBO3HOMH CIIOCOGHOCTEH JIHHHIA,
NIOCTPOEHHH I'PapHKOB ABHXKEHHS I0€3JI0B, OPraHH3alHH mepe-
BO30K H ONpeJe/eHHH peKHMa paboThl CTAHUUH. ¥ CTAHOBHB-
IIHecs] 3HaYeHHs1 PP HeOGXOAMMBI JJISI PAcyeroB 110 pachpese-
JIEHHIO OXHIAeMbIX NepeBO30K II0 MecslaM Ha GJIHXKaHlIyio
nepcnekTuBy. Hanpumep, oxupaemeie nepeBo3ku 3a rox paBHbI

2300

2300 muH. naccaxupos, A = 66— 6284,2 TeIc. macca-
JKHPOB B CyTKH. IlepeBo3KH nekabpst npH pep = 1,14 cocrasar

A% = 6284,2-1,14 = 7164,0 THIC. NACCaXHPOB B CYTKH.

2. 3aKOHOMEPHOCTH M3MEHEHMSI NepeBO3OK
no AHSM Hegenu

OG6BeMbl NePeBO30K Pa3J/IHYHBIX JHEH HENEeNH TaKkKe CyLIecT-
BEHHO OTJIHYalOTCSl APYT oT Apyra (rabu. 12, puc. 12). Ha Bcex

Ta6auma 12
Koadduunentsr HepaBHOMepHOCTEl Ha MOCKOBCKOM METpONOJHTEHE

Mecsing Hlele:;n Vps Vp7 Veo6 Vee
SluBapnb BropHuk 1,04 1,11 0,94 0,70
®espaib [TaTHuua 1,03 1,07 1,03 0,79
Mapr » 1,04 1,12 0,83 0,77
Anpens BropHHK 1,09 1,14 0,94 0,85
Mait ITsaTHua 1,10 1,14 0,95 0,84
HioHb Bropuuk 1,03 1,08 0,98 0,75
Hionb TlonenenbHHK 1,11 1,19 0,95 0,72
Asrycr TlsTHHLA 1,04 1,08 1,01 0,80
CeHTs6pb ITosdenenbHHK 1,22 1,30 0,93 0,77
OkTs16pb Cpena 1527 1,30 1,01 0,89
Hosi6pb ITsaTuuua 1,10 1,17 0,84 0,83
JHekabpb [TonenenbHUK 1,35 1,44 0,93 0,72

B cpeauem 3a rox 1,05 [ 1,12 l 0,97 0,79
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Puc. 12. PacnpesnesieHHe cpefHeCyTOYHBLIX I€peBO30K IO JHAM HENEJH:

METPOIOJHTEHaX HauboJiee HaNpsDKEHHBIH JeHb — MNATHHLA,
HO OBIBAIOT U HCKJoueHHs. CpeJiHeCyTOYHbIe IePeBO3KH B BOCK-
pecerbe cocTaBasioT 75—93% cpepHecyTOUHBIX 3a roj, B cy6-
GOTHHE JIHH HECKOJIbKO MeHblle ux (Ha 3—5%), B paGouue
6osbie (Ha 1—7%).

HepaBromepHOCTb pacrpesie/ieHHst NepeBO30K MacCaKHpoB
N0 JHSIM HeNeNH XapaKTepH3yercs:

KO3()DHIIHEHTOM HEPAaBHOMEPHOCTH IIEPEBO30OK MO PaGouyuM
JHAM

Vps =A;"ax H Agp s

rne A72* — MakcHMasbHBIe NepeBO3KH paGouero AHs HelelH;
ASP — cpenneapn(pMeTHYeCKOe 3HAueHHE IePeBOSOK  pabouux
JHeH;
K03(DDUIHEHTOM HEPAaBHOMEPHOCTH NEPEBO30K BCEX MIHEH
HeIe/IH
Vp7 =A§5nax : Agp,

rae ASP — cpenHeapudMeTHUecKoe 3HauYeHHe MEPEBO30OK BCeX MHEH
HeJleJIH;
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K03 HEHTOM HePaBHOMEPHOCTH IePeBO30K CyO6OOTHEro

AHs
ve6=Ac6: A?,P ’

rae Agg — TMepeBO3KH MaccaXxXHpoB B cy66OTY;
K03(hHIIHEHTOM HEPAaBHOMEPHOCTH NEPeBO30K BOCKPECHOr0

JHSA
Vae =ABC : Agp ’

rage Agc — NepeBO3KH B BOCKpeceHbe.

AHanus pacrnpefie/IeHHst CIpoca HaceJeHHsl KaXIoro ropoja
Ha YCJYTH METPONOJHTEHA II03BOJIsieT KOHCTaTHPOBATh, 4YTO
o6l1asi 3aKOHOMEPHOCTh €ro — HePaBHOMEPHOCTh IIacCaKHpo-
[IOTOKOB BO BPEMeHH. DTH HepaBHOMEPHOCTH (10 MecsiaM H
MHSM HeJeaH) NeHCTBYIOT OIHOBPEMEHHO, B3aHMOHaJarasich
Ipyr Ha Apyra. B HemocpencTBeHHOH NMpsIMOi 3aBHCHMOCTH OT
KO3(DHIMEHTOB |1 M Vv HAXONATCS pasMephl (YacTora) ABHIMKe-
HUS TI0€3J0B, PEXKHUM paGoTHl (QYHKIMOHAJNbHBIX 3JIEMEHTOB
CTaHLMH: BXONOB, BBIXOJIOB, II€PEXO0B, 3CKaJaTOpoB H JIp.
V3aMeHeHHsI MepeBO30K IO JHSM HENEJH HOCAT OTHOCHTEIBHO
IOCTOSIHHBIH XapakTep B TeyeHue BcexX Hejesb ropa. Mmes nan-
Hble O CpeHeCYTOYHHIX MNepeBO3KaX KaXKJoro Mecsua AR,
MOKHO OIPEJEJHTh pasMephbl NMEepPeBO30K KaXKIOTo JHs HeJeNH
pacueTHoro Mecsiia no hopmyiam:

" cp
nuKoBHi paGoumit mewb . . . Aps=Ax Vps;
ycpenHeHHbH pabounit JieHb He- .

HeTH . v o oo oeoe e oo Ap=AP vy
cy66ota . . . . . . . . . Ace=APves;
Bockpecembe . . . . . . . Apc=APvep.

B TeyeHHe KaXJO0ro roJia B Onpeie/ieHHbIe JHH IePeBO3KH He
COBNAJAIOT C YCTAHOBUBLIMMHCS JJIs1 GOJIBLIMHCTBA OCTaJbHBIX
JHeH. DT0 B OCHOBHOM IIpeJNpa3iHHYHbIE H NPa3IHUYHbIE JHH,
JIHH [IPOBEIEHHS B TOPOJie CIOPTHUBHBIX H APYTHX MEPONPHSITHH.
OTKJIOHEHHST KO3(DUIIMEeHTOB HEPABHOMEPHOCTH OT CPeJHHX Ha
METpPONOJIHTeHe OCOGEHHO XapaKTepHbl /s He/lelb, Ha KOTOphIe
NPUXOASITCS Npa3JHUUHble 1HH: 8 MapTa, 7 OKTA6ps, 7—8 HosA6-
ps u ap. (puc. 13). B npaspHuuHbIe IHH, KaK NpaBHJIO, BCETAa
nepeBo3kH Menblie (Ha 10—20%) cpexHecyTOYHBIX 32 TOX (Ta6I.
13). T'naBHast oco6eHHOCTh NEPeBO30OK B AHM INPOBENEHHsI, Ha-
[pPUMEP, CHOPTHBHBIX MEPONPHATHH — KPaTKOBPEMEHHOCTb
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Puc. 13. Pacnpefenenie TepeBO30K IO JHAM HeleJH Ha METPOINOJH-
TeHax:
a — MocKOBCKOM; 6 — JIeHHHIDaJACKOM

mukoB. Hampumep, B Teuenne 1,6—2,0 uX  CTaaHOHY
um. B. U. Jlenuna B Mockse uepes cranuuu CnoprusHas u Jle-
HMHCKHe Tophl BBIXOAMT 80 ThIC. maccaxupoB. B Takne yachl
OTJIe/IbHBIE CTAHIMH NIEPEBOAST HAa PaGoTy 10 0COO0MY PEXHMY:
3aKpHIBAIOT HA BXOJ, OCTaBJsAs TOJbKO BBIXOX H3 MeTPO, Npo-
nycKaioT mnoe3fa 6e3 OCTaHOBKH, OrPaHHYMBAIOT NPONYCK mac-
C2XKHPOB Ha CTAHLHIO H JP.

Ta6aunna 13

ﬂepenosxu Macca)XMpoB METPONOJMTEHA B MPa3aHHYHbIC JNHH, MJH. nacc.

= @ &
- g |z o | E .| 2 g
o 5|55l 2| 2| 2| 5| B
= Ba B &= Q » [
1 suBaps 36 |16 | 0,4|0,160,22]0,22 0,12
8 MapTa 53| 1,6 | 0,5]|0,27|0,27 | 0,34 |0,12
1 Mas 57119 0,7|0,39]|0,34 0,43 | 0,17
2 masi 45| 1,6 | 0,6]0,22]0,27 (0,40 | 0,14
9 mas 531 1,8} 0,7|0,23|0,33]|0,43 | 0,21
7 okT6ps 4,6 | 1,6 | 0,6 | 0,25 | 0,24 | 0,31 | 0,17
7 HOAGpS 541 1,9 |0,61|0,28]|0,29]0,26|0,22
8 Hos6ps 54119 | 0,6/|0,25]0,25]|0,27 | 0,21
B cpemsem B cyTku 2al 6,29 | 1,94 | 0,70| 0,39 | 0,38 | 0,48 | 0,21
rog
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3. PacnpepieneHue nepeBo3OK MO YacaM CYTOK

XapakTep noyacoBoii HEpaBHOMEPHOCTH B OCHOBHOM IIpeJio-
npefessiercsi TPYAOBBIMH IO€3]IKaMH, KOTOpPhIE U JAIOT SIBHO BbI-
pakeHHble yTPeHHHe H BeyepHHe IHKH IIepeBO30K. DTO Xapak-
TEPHO IJIs BCeX METPOIOJMTEHOB CTpaHHl (Tabu. 14, puc. 14).
HauGosee octpelit nuk B paGouwe AHW — yTpeHHHH ¢ 8 10 9 4
(MockBa). BeuepHuii NHKOBBHIH IepHOJ MeHee HaIpsKEHHbIH
(6osiee pacTsHYT BO BpEeMEHH) H HENOCTOSSHHBIH. J[laHHBIE
Tabs. 14 cBHIETEAbCTBYIOT 06 OGOCTPOEHHH IIEPEBO30K B Yachl
THK 110 CPaBHEHHIO C yCPeIHEHHBIMH 3a cyTKH. Ec/iu B cpeaHeM
3a CYTKH Ha Kax[pli yac pabGoThl MeTpo npuxopurcs 5,27%
naccaxupos (100 : 19, rme 19 — uucno wacoB paGorhl), TO B
nepuon ¢ 17 no 18 ¥ — makcumym 11,1%. Torma koadpduuneHT
MoYacoBoil HepaBHOMepHOCTH mepeBo3ok & = 11,1:5,27 =
= 2,12. YBenuuuBaouuecsi ¢ rogaMi 3HaueHusi O TpeGyiOT

Ta6auma 14

Pacnpepenenue naccaxXupckux nepeBo3ok (BXon B MeTpo)
N0 yacaM CyTOK (JaHHble NMOYacoBbX yyeToB), ®/o

PaGounit neHn
Yacel CyTOK CyG6oTa Bockpecenbe
BropHuk I Cpena!
6—7 4,1 4,8 2,8 1,7
7—8 9,6 9,6 4,7 2,4
8—9 10,4 9,9 5,8 3,7
9—10 5,7 5,6 5,6 5,2
10—11 4,3 4,5 6,5 6,8
11—12 4,3 4,4 6,9 7,6
12—13 4,5 4,5 7,5 8,3
13—14 48 48 7.9 7.9
14—15 5,2 5,1 7.9 7,2
15—16 5,9 6,0 7,7 6,7
16—17 7.9 7,8 7,6 7,0
17—18 11,1 10,1 6,9 6.9
18—19 9,0 8,6 6,2 7,3
19—20 4,5 5,4 4,8 6,6
20—21 3,2 3,5 3,5 4,6
21—-22 2,5 2,6 2,9 4,3
22—23 1,7 1,6 2,3 2,8
23—24 0,9 0,9 1,7 1.7
01 0,4 0,3 0,6 0,4
ITepeBeseno 7450,0 7376,0 5373,2 3630,2
TBIC. MacCaxKH-
poB

! JlaHHble TaJIOHHOro OGCJeJOBaHHSA.
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Puc. 14. IToyacoBoe pacmpejesieHHe nacca*KHpCKHX IepeBo3oK Ha Moc-
KOBCKOM METpPOIIOJIHTEHe IO BXOLY:

a — paGoyue mHH: I —B 1946 r.; 2—B 1973 r.; 3—B 1980 r.; 6 — cyGGoTHHEe 4
H BOCKpeCHble § IHH

COOTBETCTBYIOIIHX YBENHYEHHH pa3MepoB JBHKEHHS H yCHJe-
HHSI DPONMYCKHOH CHOCOGHOCTH JIHHHE, TaK KaK IO CYIIECTBY
OJIMH 4ac IHK onpeJesieT BCI0 He0GX0HMYI0 MOLIHOCTh METPO-
IOJTHTEHA.

MarepuaJibl BceX TaJOHHBIX M JAPYTHX OGCJENOBAHHH IOKa-
3BIBAIOT, YTO B YTPEHHHE U BeUEPHHE yachl [IMK BaroHHl 3arpy-
JeHBl CBBHIIE JONMYCTHMOH Hopmel — 4,5 mnaccaxupa/m®. Ha
NATh YacoB NHK IPHXOAHUTCS ITOYTH IIOJIOBHHA NAcCaXKHPOB 3a
cyTKH (Taba. 14). ITomoxenue ycyryGasieTcss TeM, YTO M3 roja
B FOJ, KaK IPaBHJIO, JOJISI IEPEBO30K B 4achl MK He CHHXKAEEeTCs,
a Bce Gostee yBesnmyuBaercsi. Eciu, Hanpumep, B 1954 r. Moc-
KOBCKOe MeTpo ¢ 8 10 9 u yrpa mnepeBosusio okoso 9% nacca-
KHPOB, TO, HaunHasi ¢ 1976 r. gosst sroro yaca 10—11%. Ilpu
CpeIHHX NepeBo3Kax GOJIbLINHCTBA JHHHIE MOCKOBCKOrO METPO-
MOJIMTEHA OKOJIO 1 MJIH. maccaXHpoB B CYTKH Ha yac NHK IPH-
xoputcst yke He 90 Thic., a 110 Thic. maccaxkupoB. OfuH 3TOT
NPHPOCT TPeOYeT yBEeJHYEHUS YacTOTHl JABHXKEHHSI Ha HECKOJIb-
KO II0e3/[0B B 4ac.

OjHa u3 0coGeHHOCTeH pacrpesesieHHs IepeBO30K 110 4acam
CYTOK — IIpeo6JaZiaHye B 4ackl MK U YTPOM H BeuepoM BEIXOJa
IaccaXkKMpoB U3 MeTPO HaJ BXojoM. [TosTomy npu onpeneseHHH
noTpeGHOH YacTOThl JBHXKEHMs IOE3J0B HAaJO NOJb30BaThCs
JaHHEIMH II0 BEIXOZy (OKOHYaHHe noesjok). Kpupasi nogacosoro
pacmpeie/IeHHsT NepeBO30K Ha KaXKIOH JIMHUHM HMeeT CBOH Xa-
paKTep M He COBNAJAET C APYTHMH JIHHUSMH.
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CMAr4atoT MHKOBBIE MEPEBO3KH ABYMs MYTSMH: MOBBILIEHH-
€M YacTOThbl ABH2KEHHS I10€3J]J0B H M3MEHEHHEM DEeXHMa pa60TbI
NpeNNpUATHil ropoja. YBeJHueHHe 4YacTOTHl JBHXKEHHUS Tpe-
6yer (hMHAHCOBBIX 3aTPAT Ha yBeJHYEHHEe TNapKa MNOJBHXKHOTO
cocraBa, nostomy GoJsee Iesecoob6paseH BTOPOH MyTb.

A. BHyTpHuacoBbie KONeGaHWs M NMKM B MMKax

[TepeBo3KkH pacnpeje/IsioTCsl HeDPaBHOMEPHO U BHYTPH Kax-
JIOTO yaca Mo MOJNy4acoBbIM, 15- 1 1axke 5-MHHYTHBIM NEPHOJAM.
Hau6osee BaxHO 3HATh KoJieGaHHSI MOTOKOB BHYTPH ITHKOBBIX,
HanGoJiee HANpPSDKEHHBIX YacoB N0 15-MHHYTHBLIM HHTEPBaJaM.
D10 060CHOBHIBAETCSI ABYMST COOGpaxKeHusiMH. Bo-nepBhix, npu
cpenueit panbHocTH moe3fkH B Mockse 10,5 kM (1980 r.) u
CcpefiHeit CKOPOCTH T0e3J(0B OK0JI0 40 KM/4 1maccaXXup HaXOAUTCS
B noezze 10,5 : 40 = 0,26 u, uau npumepHo 15,6 mux. Bo-BTO-
pBIX, UMEHHO 15-MHHYTHBI NEPHON NPeAYCMAaTPHBAET BBEJEH-
uotii ¢ 1 wrong 1981 r. CHull 11-40-80 nnst pacuera npomyck-
HOI M IIPOBO3HOH CIOCOGHOCTEH JIMHHEA H CTAaHUMH.

O6ce0BaHKs TOKA3bIBAIOT, YTO BHYTPHIACOBBIE KOJIe6aHH
nepeBo3oK 3HauHTeNbHH. Tak, ecan ¢ 8 mo 8 u 15 mun (no
BXOLY B M€TpO) K ycayram I'opbKOBCKOro-3aMOCKBOPEIKOH JIH-
HUH MocKOBCKOro MerpornoJiuteHa o6pamaercs 51,1 Teic. yer.,
TO 3a nocsennue 15 MMH 3TOro e uyaca Juwb 30,8 ThIC., T. €.
B 1,6 pa3a menbiue. KospuuyeHT HepaBHOMEPHOCTH BHYTPH-
4acoBOTO NOCTYNJIeHus (0 15-MHHYTHBIM N€pPHOJiaM) NaccaxKH-
POBB METPO K5 B JAHHOM cJydae paBeH 1,23 (10 naHHBIM noya-
coBoro yuera B paGouuil jneHb). ITono6GHast HepaBHOMEPHOCTb
BHYTPH 4acoB MUK ¢ 7 1o 9 u ¢ 16 no 19 u B paboune nHu Xapax-
TepHa Jist Bcex MM (Taba. 15). O HepaBHOMEPHOCTH MOCTY-
NJIeHHS [1AaCCaXKHUPOB II0 BHYTPHYACOBBIM 15-MHHYTHBEIM NEpHO-
naM CBHAETEJIbCTBYIOT JaHHble Ta6sm. 16. ITo matepuanam He-
CKOJIbKHX OBCJIeIOBAHHH JJIsT ceMH JHHHI MOCKOBCKOro MeTpo-
OJIMTEHA MOJTYUEHH! CJIEAYIOLHE NHana3oHbl 3HaYUeHHH KoaddH-
IIMEeHTa BHYTPHYACOBOI HEDaBHOMEPHOCTH paclpeie/IeHUs epe-
BO30K:

no Bxoay c 8 1094 x5 = 1,01 =~ 1,46 uc 18 no 194 &, =
= 1,14 — 1,42;

no Beixony ¢ 8 10 9 u Ky = 1,02 = 1,24 uc 18 no 19 4
K15 = 1,01 =— 1,13. BeuepHne BHyTpHYacOBHIE Macca>KHPOIO-
TOKM pPaBHOMEpHee yTPEHHHX.

3HauuTeNbHASl AMIVIMTYAA 3HAY€HHH KO3D(PHUHEHTOB &Ky
CBHJIETE/ILCTBYET O HEOAHHAKOBBIX YCIOBHSIX PAaGOTHI, B KOTOPBIX

58

Ta6auma 15

Ko3dhduunent BHYTPHYACOBBIX KOJeGaHuil kj5 maccaXHPONOTOKOB
Ha MOCKOBCKOM METPOMNOJHUTEHE

JInHHuSA

Bxoasimu# noToxk

Brixoasiumuit noTok

7—8

8—-9|16—18|18—19
g q y

7—8
4

8—9116—18(18—19
q Y

Kuposcko-$pyn-
3eHcKast
T'opbkoBcKo-3a-
MOCKBOpelKast
Ap6artcko-ITokpos-
cKast

Konbuepas
duneBckas
Kaayxcko-Pux-
cKasi
JKnaunoscko-Kpac-
HOMpPEeCHEeHCKast

1,28
1,10
1,08
1,21
1,22
1,10

1,07

1,03 1,07 | 1,29
1,241 1,06 | 1,25
1,15 1,04 | 1,23
1,13 1,07 | 1,24
1,23] 1,08 | 1,25
1,22 1,06 | 1,25
1,19( 1,07 | 1,36

1,42
1,34
1,27
1,26
1,34
1,46

1,32

1,121 1,11 ) 1,10
1,03 1,11 | 1,08
1,081 1,10 | 1,11
1,02) 1,11 | 1,13
1,09 1,10 | 1,03
1,181 1,12 | 1,13

Merpononnten B
1esoM

1,15 1,07 | 1,27

1,34

1,05| 1,10 | 1,04

Ta6auma 16

BuyTpuyacoBble KoNeGaHHs MACCAXKHUPONOTOKOB ¢ 8 1o 9 u
(no pesyasTaTaM TaJOHHOrO 00CJENOBaHHS), THIC. MACCAKHPOB

Jluuus

15-MHHYTHBIE HHTEPBaJbl

Bxoasimuit MoToK

Boixoasiumu# NMoToK

0—15[15—30{30—45[45—0

0—15[15— 30|30~ 4545 —0

Kuposcko-PpyH-
3eHCKaA
TopbKoOBCKO-3a-
MOCKBODelKas
Ap6aTtcko-IToxpoB-
cKast

Konbuesas
dunerckas
Kanyxcko-Pux-
cKast
Kpacnomnpecuen-
ckast (Bappukan-
Hasi — OKTa6pbcKoe
noje)

JKnanosckast
(Knanosckas —
[Tnomans Horuua)

23,3
47,8
26,3
35,4

9,2
23,1

5,9

16,4

22,7 | 21,9 | 19,0
38,5 | 36,0 [30,7
21,9 | 19,5 | 15,3

25,8 | 20,2 | 17,4
8,4| 7,5] 5,2
20,11 18,3 | 15,4

5,0 | 4,3]| 3,8

15,0 | 12,6 | 8,4

26,5
38,1
26,4
27,3

6,7
21,2

4,7

9,6

27,5 | 30,7 | 37,9
34,9 | 31,2 | 29,3
24,5 | 26,1 | 27,8
26,6 | 25,0 | 26,7
6,6 7,2| 6,6
20,8 | 25,3 | 26,3
4,7 4,5| 4,1
7,1 7,1 5,7
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HaXoIATCS pasHble JHHHH. KoHeYHO, eciM BHYTPHYAcoBasi He-
paBHOMEPHOCTb TPeGYyeT yBeJHYEHH I MOLIHOCTH JIHHHH MeTpo-
nosuteHa 1o 46% , To GeccropHO BaxHO H aKTyaJsIbHO BCeMep-
HO CHHXKaTb 3TOT BHJ HEDPABHOMEPHOCTH. SIBJIEHHE NMHKOB B ITH-
Kax O3HayaeT, 4TO Jaxke BHYTPH Yaca HaJ0 YMe€Tb TaK MaHeB-
pHPOBaTh BHIMYCKOM I0€310B (BaroHOB) Ha JIMHHH, YTOOBI pas-
HHIA B X JIBHXKEHHH BCErJa COOTBETCTBOBAJIA CIPOCY Ha Iepe-
Bo3kH. Ho Takast MaHeBpeHHOCTb 3aTpy/iHeHa HA JJIMHHBIX (10
35 KM) JIMHUSIX ¢ GOJBIIMM YHCJIOM CTaHIMH, Pa3HOPOAHBIX IO
o6beMy M XapakTtepy paGothl. B Takux cayyasx merponoJiute-
Hy Heo6XoJuMa IIOMOLIb Iopoja — PacCpPeloTOYeHHE MAKCH-
MaJIbHOrO BHYTPHYAcOBOIO BCIIJIECKA.

PasnuyHo M pacnpeneneHHe BXOAALIMX M BBIXOASIIHX H3
METPO NMOTOKOB 110 BpeMeHH. AHaJ/IU3 CBHJETENLCTBYET O TOM, 4TO
XapakTep BHYTPHYacoOBOI'O pacnpejesieHHs BXOISIIUX OTOKOB
OTHOCHTEJIbHO GoJiee CIIOKOMHBIH, XOTSI U HEpaBHOMEpPHLIH. 3Ha-
YHTEeJbHO GOJIbIIasi HEpAaBHOMEPHOCTh, KaK IPaBHJIO, IPHCYLIA
BBIXOJSILHM M3 MeTpo moTokaMm (puc. 15). Ha GosblunucTBe
JIHHHH OHH OCOGEHHO BO3PACTAIOT B TEYEHHE YTPEHHHX ITHKOBBIX
yacoB, Ha Kuposcko-®pyH3eHckoll JHHHH, Hanpumep, ¢ 10,4
thic. (7.00—7.15) no 43,8 Thic. (8.45—9.00) maccaXupos, T. e.
yBeJIHYHBAIOTCS B TeyeHHe 2 4 B 4,2 pasa. YBe/HueHHe Xe IO-
TOKOB Ha BXOJI€ He IpEeBLILIAeT JBYKPATHOH BeJIMYHHBI (MHHH-
mym 17,3 ThIC., Makcumym 31,6 ThIC.).

MuTepecen xapakTep BHyTPHYaCOBOTO pacrpejeeHust NoTo-
KOB I1aCCaXMPOB 110 CTAHLHSIM B 3aBUCHMOCTH OT HX pacnoyioxe-
HHS 110 OTHOLIEHHIO K LeHTPy ropoga (tabu. 17). OcraBasick oT-
HOCHTEJIbHO CIIOKOHHBIMH IO BXOAY Ha BCEX CTAHLUSX, Pe3KO
HepaBHOMEpDHBIE IIOTOKH IIAaCCaXXHPOB, BBIXOASIIHX Ha CTaH-
LUSIX, PACIIOJIOXKEHHBIX B [EHTPAJIbHOH YacTH ropoja, npeaomnpe-
IeJISIIOT BHYTPHYACOBYIO HEDaBHOMEPHOCTb pacIpefiesIeHHsI BCeX
nepeBO30K. 3/leCh BEIXOJ H3 METPO B TeueHHe 2 U UK YBeJHYH-
Baercs ¢ 1,2 teic. mo 8,0 Thic. maccaxkupos, T. €. B 6,7 pasa.
KpuBasi pacnpenesienysi OTOKOB IO BHIXOLY I1acCa’KHPOB H3

Agx, Agesx, molc. nace.

40
Jo — Puc. 15. Bnyrtpuuacosoe
1 >/7/ N pacnpe/esieHne nepe-
20— < BO30K  I1aCCaXHpPOB  Ha
2// MoCKOBCKOM MeTpono-
JuTeHe B paboude JHH:
7q 1530 45 gy 15 30 45 gy 1 — BXOA; 2 — BRIXOJ,
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Ta6anuma 17

Pacnpenenenne nepeBo3ok Ha JKpauoBcko-KpacHonpecHeHCKoH JMMHHH
MOCKOBCKOr0 METPONOJIMTEHA MO IpynnaM CTaHUHH
u 15-MuHyTHBIM nepuoaam ¢ 8 10 9 4, Thic. NACCaXKHPOB

15-MHHYTHBIE HHTEPBaJbl

Pacnonoxe- HaumenoBanue Bxox BhIX0A
HHe CTaHLMH | CTaHUU# B Mopsiake
10 OTHOIIEHHIO PacnosioKeHHs
K LEHTPY Ha JIMHHH

15—|30—
30 | 45

15— (30—|45—
30 | 45

o
-0
il

0—15
45—0

3a mpepena- | )Knanosckas
mu CajoBo- | Psizanckuit mpo-
ro KoJbLa |CIeKT
Ky3bMHHKH
TexCTHIBLIHKH
Boasrorpaackuit
poCnexT
Ilponerapckas
Taraunckas
Bcero
YcpenHeHHO
Llentp [Tnomans Horuna
ropoja Kysneuxuni moct
[TymkHHCKas
Bcero
YcpeaHeHHO
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3a npepena-| BappukajaHas
Mu CapoBo- |Yauna 1905 rona
ro xoJbua | Gerosas
[TonexaeBckas
OxTabpbckoe moJie
IIlykuHCKast
TywnHcKas
CxopHeHCcKas
[TnanepHas
Bcero
YcpeaHeHHo
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METPO Ha CTAHUHMAX LEHTPa ropoia (KpHBass 5) pe3Ko OTJIH-
Yaercs OT BCeX APYTHX (IO BXOAY H BBIXOAY) H Kak OBl mepepe-
3aer HX (pHc. 16).

Bce 310 eme pa3 noxTBepiKaaeT NpeanoNoKeHHe O TOM, UTO
pexHM paGoThl NPEANPHATHH W OpPTaHH3aUHi, PAacIONOMKeH-
HbIX B npenenax CaloBoro Koabla, — OCHOBHAsl IIPHYMHA BHY-
TPHYACOBOK HEPABHOMEPHOCTH NepeBo30K MocKOBCKOro mMerpo-
nosureHa. Bbixon nmaccaxupoB ¢ Tpex LeHTPasbHBEIX CTAHIHH
(Ilrowane Horuua, Kysuenxuit mocr u ITymkunckas) 3a 2 u
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A, mbic. nace. yBennyuBaercss B 7,8 pasa.
I[1pu 3TOM CIefyeT OTMETHUTH,
7 YTO BBHIXOJ IIaCCaXHPOB C
LEHTpa/NbHBEIX CTAHUUH He
6
/ yMenbiaercs ¥ K 9u. Cnap

NEPEXOAUT Ha CJeAYyIOLHH
P ' / ! yac, Tak KaK TPeInpUsTHS U
vd OpraHH3alHH, PACTIONOXKEH-
3= % < Hble BOIM3H 3THX CTaHUHUH
2l (mpeuMyIlecTBEHHO B 30HE

3t

I

1

— nemero XOXJIEeHHs), HauyH-
” 1 HaloT pabounil neHs B 9.00—
9.30. CHuxenne mnepeBO30K
74 H B IIHKOBOM 15-MHHYTHOM Ile-
Puc. 16. Buytpuuacosoe pacnpeme- pHOJe, HampuMep, Ha 1 THIC.
JIeH:eH:;PEBOSO;(KA::ggzP}&Of;CH*(*)a CHH2KaeT HanpsKeHHOCTb B
rcx;zcﬁeucmﬁ JIMHHH Mocxogcxoro paGore MerponoinTeHa Ha
MeTponoHTeHa: 2,0—4,5%. Bmecre co cHH-
I — koneynnix  mepudepufinnix; 2—8 KEHHEM IIOTpe6HOCTH B 1O~
paconoxenniy oa Konsuesofi  amaned €31aX IIOBBIIAETCS M KYJib-
Typa obcnyxuBaHus. -
dexT 3HaynTeseH. [l 3TOro nogyac J0CTATOYHO U3MEHHTh pe-
XKHM paboThl BCEro JIMIb HECKOJbKHX INPENNPHATHH, YTO Ha-
XOIUTCS B KOMMNETeHIHH MecTHhIX COBETOB HApOAHBIX Jemy-
taroB. Tak, MockoBckuii roponckoii CoBeT HapOAHBIX Jemy-
TaTOB NPHHSJI pelleHHe o0 M3MEHEHHH BpeMeHH Hauazaa pabo-
Thl TPEANPHSATHH, yYpexJeHHH M opraHusauuii MOcKBH 1J1s
oGJ1eryeHHst paboThl TOPOJCKOrO MNAaCCaXKUPCKOrO TpPaHCIopTa
B 4Yachl ITHK.

5. MaccaxkupcKkmMe NOTOKM Ha CTaHLMAX

Onna u3 rnaBHBIX OCOGEHHOCTEll NMAacCaXkMPOMOTOKOB MeT-
pONoJIMTEHA — TaKKe BecbMa HepaBHOMEPHOe MX pacmpeelie-
HHe B TpocTpaHcTBe. MaTemarHyeckH 3Ty HepaBHOMEPHOCTb
YUUTHIBAIOT KO3(ppHUHEHTAMH pacnpelesNeHHs IacCaXKHPCKHX
NOTOKOB: IO CTAHLHSIM CETH METPONOJHTEHA Topoia Kp,
OT/IEJIbHOH €e JIMHUH k., HaOpaBJEHHSIM JBHXKEHHS I10€3]I0B
ky, neperonam ky, BaroHaMm OJHOTO M TOTO e T0e3ja ky, pas-
HBIM JIBE€PSIM BaroHa k. I'eorpadmusi pacnpenesnenus nacca-
>)KHPOB MO CETH METPONOJIMTEHa XapaKTePH3YeTCsl JOBOJbLHO
ITHPOKHM pas36pocoM (puc. 17). OHa 3aBHCHT OT TPAHCIOPTHBIX
noTpeGHOCTEH PaHOHOB ropojia M MeCTa PAacloOJIOXKEHHsI CTaH-
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uuit. HanGosee kpynHble craHuuu, Hanpumep B Mockse, npH-
max

HHMaOT Ha Ce6s 0 Yer = 2,8% 0OWMX NEpPeBO30K, MeHee
KPyNHbIE B JECATKH Da3 MEHblUe: yf{.i“ = 0,1 = 0,2%. Ilpwu
3TOM Kpop = Yer : Yeor = 2,80 : 0,87 = 3,21, rze yeh = 100 :
: 115 = 0,87 (115 — uyucao crauumit). B npenenax sunmii
norokH paBHomepHee: 1,63 < k., << 2,73, u kay =
=2,04,

3203 Arxademuyeckan
4 lonumexnuveckan

Nlempozpadcraa

Npurmopcras

350

Bacuneocmpoberan

npocnexm

3,23 Q7% An. Hebekozo
Mywrurcrag

Q) 7exnonozuveckut 15 QEAUIapobrras
aHemumym

banmuucran @ 23

HapBrrag
2 , ()29 11 § Eoynsencran
2,04 A’upgé’cxw 14 R

Mockoberue 29 @ Jlomorocobcraq

20600
Gopoma
250 Abmobo 4
2,2 Q Inexmpocuna
2,1 R Slenurckud
npocnexim 2.3 0 Mapn Nodedor
fpocnexm 3.9 () Mockoberan
42 ie/mpaﬂoﬁ

13 JBesinan
30 @ Kynvuno

Puc. 17. ons cranumit JIeHHHrpajACKOro MeTpONOJHTEHA B CpejHe-
CYTOYHHIX NepeBo3Kax, Y
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ITo KOMHYecTBY naccaHpoB, BXONSAIIHX B METPO, CTaH-
uun Mockosckoro, Jlennurpaackoro 1 KueBckoro merponosu-
TEHOB NPHHSATO MOApasiensTh Ha maATh rpynm: I rpymma —
100 TeIc. maccaxupoB B cyTkH H Gousee; II — 70—100 ThIC.;
IIT — 50—70 ThICc.; IV — 30—50 THIC.; V — Menee 30 ThIC.
naccakupoB. HauGoublitee uucno cranuuit Bxogur B 11I—V
rpynnsl. Ha MocKOBCKOM MeTponoJiuTeHe TaKHX CTaHUHH 76.
Ha cranuun 1 rpynner (11,1% o6wero uyucsia) npuXoxuTcs
noutH uerBeptb (23,7%) nepeBo3ok. Ha KousbueBoit mnuHHU
TPU M3 HHUX npuuHumaror 41,5% mnaccaxupoB, a xoss caMon
KpynHoit — Komcomonbekoit — 19,3% nepeBo3oK JIMHHH. D10
M IpefonpesieisieT HepaBHOMEPHOCTh NPOCTPAHCTBEHHOrO pac-
CPELOTOYEHHSI MacCaXKHPOMNOTOKOB.

MecTo pacnosioXeHHsT CTaHUHMH XapaKTepH3yeTcs OTHOLIe-
HHMEM K IIEHTPY TrOpoja, HaJUYHeM KPYNHBIX XKHJBIX MacCHBOB
(OKnaHoBckast, MenpenkoBo B MockBe), GJIH30CTbIO KDYIHBIX
NPEeANpPUSATHH U MECT NPHJIOKEHHs Tpyaa (LeHTp ropoaa, ABTo-
saBojckasi B Mockse, KupoBckuit 3aBoj B JIeHHHrpaje), Kenes-
HONOPOXKHBIX, PEYHbIX BOK3aJOB H aBTOGYCHBIX CTaHUHUH
(Komcomoneckast, lenkoBckast u np. B Mockse; MasikoBckasi,
ITnomane Jlenuna B Jlenuurpane; Boksanbuast B Kuese u 1p.),
pasMelienueM ToproBoit ceTH ([I3epxkuHckas B Mockse;
Tocrunbiit ;Bop ¥ Hesckuit npocnekt B Jlenunrpazne). Koneu-
Hble CTaHUMH JuHMH MerponosnteHa (BeaseBo B Mockse,
ITpocnekt BerepanoB B Jlenunrpage, CesartomnHo B Kuese
H JIP.) PaClOJIOXKeHbI B TYHKTAX CThIKa BHEYJIMYHOTO H Ha3eMHbIX
BUJOB TpaHcnopra. CraHUuH, HaXoxsiuecss B 30HaX MaccOBO-
ro oraeixa (CnopruBuas, Juuamo B Mockse; nenp B Kuese),
XapaKTepPH3YIOTCSl CEe30HHOCTbIO NEPeBO30K H KpaTKOBpPEMEH-
Hocthio (1,0—1,5 u) chre3na-pasbe3a GOJIbLION Macchl Hacese-
HHS Topoja).

Ha xax[0#i craHIHMH CBOH COOTHOLIEHHSI B pacnpejeseHHH
[acca’HpoB B ONpeesIeHHbIE IIEPHOJIBI CYTOK, U OHH BJIHSIOT Ha
TEXHOJIOTHYECKH TPOLeCC H PeXHUM paGoThl BXOJLOB, BBIXOJOB
u mepexofoB. IlaccaXXHpel HepaBHOMEPHO pachpefessoTcs Mo
PasHBEIM BXOJiaM H BEIXOJaM CTAHLHH. 3HaueHHs1 K03(QdHIHEHTOB
3TOH HEPaBHOMEPHOCTH — OTHOLLUEHHE KOJIMYecTBa NaccaXKu-
POB Yy MaKCHMAaJIbHO 3arpy»aeMoro Bxoja (BbIXOZa) K CpeaHe-
My IS IBYX BXOJOB (BbIX01OB) (Tabu1. 18). B cpennem ns Beex
TPYNI CTAHLUHi 3HaueHHs] KO3((HLUHEHTOB HepaBHOMEPHOCTH
pacrpefesieHHsi 1acCa’kHPOB MO Pa3HbIM BXOJAaM-BbIX0JaM MOX-
HO NIPHHSATb PaBHBIMH: BXOX — Rgy = 1,25 M BBIXOA kpyy =
= 1,30. C yuerom k5 A5 onmpeje/ieHHsT NPONYCKHOH CrnocoG-
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Ta6aununa 18

KoaprunenTsl HepaBHOMEPHOCTH pacnpejesieHusi NACCAXKHPOB
N0 BECTHOIOJNAM CTaHUui

I'pynna 8—9 4 17—18 4
erabunR ksx keux ksx ksux
I 1,32 1,14 1,13 1,28
II 1,45 1,29 1,26 1,34
111 1,23 1,32 1,15 1,30
v 1,34 1,32 1,28 1,37
\Y 1,29 1,23 1,30 1,34
B cpennem 1,33 1,26 1,22 1,33

HOCTH BECTHOIOJIEH NMPH NPOEKTHPOBAHHH CTAHUHH HEOOXOJIHMO
CPELHIO I/ ABYX BXOJOB NPOEKTHYIO BEJIHYHHY IIOTOKA yaca
NHK yBeJHYHBATh B Ryy = 1,25-1,24 = 1,55 pasa, ansa pByx
BBIXOJIOB — B R, = 1,30-1,12 = 1,46 pasa, uau B cpegHeMm
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Puc. 18. Pacnpenenenne nmaccaxHpoB Ha craHuusx llenTpajbHoro ysna
MoOCKOBCKOro MeTpONoJIHTeHa:
a —TIlnomanb Pesonionkx; 6 — INnowans CBepasnoBa; 6 — ITpocnekT Mapkca
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Kem. lpumopcrag ~————

1 2 3 4 5 6
| P | ) . 1 | ] i)
¢ PR ESEITENPREISEESES
7, 73 17 20 2 22 22
¢
A
19 < 47 &8 A 7 >0 %
4 (7,8 J 120 1 36
NN NI EEREEEREES ’
C -1 [ ---]
6 5 4 3 7 7
16,0 ——> Kcm. JloMoHocobekag

A=229 19,0 16,3 14,7 13,8 12,1
b =354 35,8 J1,0 319 34,6 a1
Puc. 19. Pacnpeznesenve nocaikH NaccaXXHpOB II0 BaroHaM Mnoe3jla Ha

craquuu [octuHblit aBop (JlenuHrpan):

A — cyMMapHBIl TNOTOK IOCAaJKH B CeYeHHSX BaroHoB; 5 — o6uiuft notox (BbICaja-
Ka -+ nocanka)

B kyx = kgyuy = 1,50 pasa, rae 1,24 u 1,12 — xosdpduunen-
THl BHYTPHYacoBOH (1m0 15-MHHYTHBIM HHTepBa/jaM) HepaBHO-
MEPHOCTH pachpefeseHHs] IacCaXHPOMOTOKOB (Rys).

IToToKM BHICAJKH W NOCAIKH MACCaXKHPOB HA CTAHLHUSAX IO
HaNpaBJEeHUsIM JBHXKEHHS DPacCIpeNessioTCsl TakXKe HepaBHO-
mepHo. Hekoropsie cranuuu (puc. 18) paboraior npeumyuiecr-
BEHHO Ha BHICAJKy, npuueMm Ha craHuusx Ilmomans Peposmo-
nuu ¥ Ilnomans CBepasioBa BhiCaKa HacCaXkHPOB OJHOTO Ha-
npaBJIeHHs] NOYTH B 3 pa3a NpeBblllaeT BhIcaAKy Apyroro. I1pu-
MepHO aHaJIOTHYHHI M T0CafiKa, H NacCaXXHPOOOMEH PasJIHYHBIX
HanpaBieHu# aBHKeHHsi. Oco6eHHO 3HauuTeIbHA HEpaBHOMEp-
HOCTb B, = 1,58 = 2,0 3arpyskH 3cKasaTopoB, 4TO OGBSICHS-
ercd mpeoGagaHHeM BBICAJKHM Han mocajgkoit (k, = 2, xoraa
BCe 3CKaJaTophl paboraloT Ha noxbeM). Pacmpenesenue nac-
CaXKMPOIOTOKOB Ha CTAHLHH IPH BHICAJKE M NOCAJIKe IO Baro-
HaM I0e3fia JOCTATOYHO NOAPOGHO M HArJISNHO MOKAa3aHO Ha
puc. 19.

6. PacnpepieneHue nacca)kMponoYOKOB
No HanpaBNEHMSAM ABMXKEHMS M neperoHam

[Tacca’KHPONOTOKH pPAacCNpefie]ISIOTCST HEPAaBHOMEPHO M TIO
HanpaBJ/IeHHIO IBHXXEHHs I0e3J0B, H MO OTIENbHbIM NepPeroHam
kaxno#t Junuu (puc. 20). HepaBHomepHOCTH 3Ta Xapakrepu-
3YeTCsl TaKxke COOTBETCTBYIOIHMH KO3DdHLHEHTaMH. Kaxnprii
U3 KO3hhHUHEHTOB NpPEeACTaBJ/seT COOOH OTHOIIEHHe Makcy-
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Puc. 20. Pacnpenenenne maccaXXHpONOTOKOB 110 HAaNpaBJEHHAM JBHMKe-
HHf M TleperoHaM Ha [OpbKOBCKO-3aMOCKBOPEUKOH JHHHH MOCKOB-
CKOTO MEeTpOINOJHTEHA

MaJIbHO¥ BEJIMYMHBI aHaJH3HPYEMOTO Psiia BEJIMUHH K CpelHel
3a pacyeTHbIH nepuoj BpemenH. Hanpumep, npu naccaxupormno-
TOKAaX p Ha YeThlpeX MNeperoHax JHHWH, paBHbXx 10, 20, 30
1 40 ThiC. maccaXXupoB/4, KO3(pHIHEHT HEPABHOMEPHOCTH 3a-
TPY3KH NEPErOHOB OMNpeNeNHTCsI KaK OTHOILEHHe p™Max =40 ThIC.
K cpenHeii p°P = 25 Thic; kg = 40 ThIC. : 25 THIC. = 1,60.
AHalOTHYHO ONpENeNISIOT U 3HaYeHHe KO3(hhHUIHEeHTa HepaBHO-
MEPHOCTH I1aCCa*KHPONOTOKOB 10 HANPAaBJEHHSM ABHXEHHS Ry.
3Hauenus: ky M ky MOXHO HAaHTH M 1O HANOJHEHHIO BaroHOB,
NOCKOJIbKY HX BEeJHYHHBI KPaTHB! IPYT APYTY (YacToTa ABHMKe-
HHSI M COCTaBHOCTb IO€3J0B — BeJHYHHBl OCTOSIHHBEIE B Te-
UeHHe DacyeTHOro yaca Ha BcexX mneperonax). Kosp¢uuueHTs
ky ¥ ky ANISL BCeX JIHHMIL PAaCCYMTHIBAIOT NPEHMYILECTBEHHO 110
JUMHTHPYIOIIUM HanpaBJIeHHSIM IBHXKEHHs, Ha KOTOPHIX (pak-

THYECKOE HalMOJIHEHHE BAaroHOB Ha JIMHUU MAaKCHMaJlbHOE —

mglax

Ananua CBOIHBIX JaHHBIX B MX JMHAMHKE I03BOJISET CHE-
JIaTh CJIeRyIoLKe CyXaAeHHs1 H BBIBOAH (Tab. 19 u 20). Bo-nep-
BbIX, 3HAYEHHUS Ry U Ry HACTONBKO BBICOKH, UTO NpeHeGperaTh
MMH, 3HaYHT, 3aBEJIOMO JONYCKaTh OLIHGKH B OpTaHM3alHH
NepeBO30YHOro rnpoiecca. 3HaYeHHsT KOIQPHUIHEHTOB 3aKJIoue-
Hel B mpenenax 1,0 <<k, <2,1u 1,04 <k, <1,89, ak, =
= 2,0 TpeGyer NBOKHOrO yBeJNHYEHHS! IPOMYCKHOH CIOCOG-
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HOCTH JIMHHH U Pa3sMepoB JBHXKEHHS INOe3IO0B 110 CPaBHEHHIO C
paBHOMEPHBIM (HAeasbHBIM, Koraa kg = 1,0) pacnpeneseHuem
NepeBO30K Mo 060MM Hampab/eHHsM. C yueroM e OGOHX KO-
3(pULHEHTOB HAJ0 YBE/JHYHTb PasMephl ABHKEHHsS COOTBETCT-
BEHHO B Ry - by Pa3 10 CPaBHEHHIO C HIEAJbHBIM MOJOXKEHHEM
(ecu ky - ky = 1,0). Tak, c8 no 9 u us-3a storo Tpedyer-
Csl NMOBBICHTb YacTOTY JBHXKeHHsI moe3goB Ha KupoBcko-
®pynsenckoit sunuM B 2,27 - 1,16 = 2,63, Ap6arcko-TTo-
kposckoit B 1,36 - 1,64 = 2,23, ®unesckoit B 1,60 - 1,56 =
= 2,60 pasa. B cHuKeHHH BeNMYHH By U ky, CleOBaTeJbHO,
3aJI0XKEeHbl Pe3epBBl COBEPLIEHCTBOBAHHS NEPEBO30YHOrO MPO-
ecca.

Bo-Bropeix, 3HaueHHsI Ry W Ky HENOCTOSIHHBI, C TEYEHHEM
BpPEMEHH OHH Ha BCEX JIHHHSIX H3MEHSIOTCS. DTO, €CTECTBEHHO,
uMeeT NpHuMHBL. [lockoJbKY B yackl NHK 10 94% nepeBo3ok
3aHHMAaIOT TPYAOBbIE NEePeIBHXKEHHSI, IPHUMHEI CJIELYET HCKaTh
B NOTPEGHOCTSIX TPAHCIOPTHBIX CBsI3eH CaMOJEsATENBHOrO Hace-
senus. Miamenenns ky 1 ky MOXHO OGBSICHHTD [IEPEMEHAMU MECT
JKHTEJIbCTBA H MPUJIOXKEHHU S TPyJa HaceseHHs ropoja. Bosmox-

Ta6auma 19

Koadp¢HuuueHTt HepaBHOMEPHOCTH pacnpejeseHHs NacCaXXHPOMoTOKOB
N0 HanNpaBJEeHUSAM ABHKEHHSl Kg

Jlunns 7—8 u | 8—9 uw | 17—184|18—19 4
Kuposcko-®pyH3eHckas 1,21 1,11 1,08 1,11
T'opbkoBCKO-3aMocKBOpeLKas 1,22 1,25 1,11 1,08
ApGartcko-TTokpoBckas 1,26 1,28 1,17 1,29
Koabuesas 1,00 1,02 1,02 1,28
®unesckas 1,32 1,49 1,24 1,30
Kaunyxcko-Puxckas 1,07 1,05 1,07 1,06
JKnanoscko-KpacHonpecHeH- 1,20 1,09 1,12 1,12
ckas

Kanuuunckas 1,33 1,48 1,29 1,35
Mertponoautes B 11eJI0M 1,20 1,22 1,14 1,20
(ycpeaHeHHO)
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Ta6bauwma 20

KoadpuuueHt HepaBHOMEPHOCTH pacnpefeseHHsi NacCaXXHPCKUX MOTOKOB
Nno neperoHam kg

il 4|17 -
JIuuus 7—8u 8—9*113‘,14 7,_,1818.,,19 CyTku

Kuposcko-®pyHaeHckas 1,41 11,8 (1,891,831 1,50 1,60

T'opbKoBCKO-3aMOCKBO- 1,61 1,76 | 1,48 | 1,53 | 1,63 1,3
peuxas

Ap6atcko-TTokposckas 1,72 | 1,86 | 1,53 | 1,42 | 1,34 1,53
Kosbuepas 1,48 11,38 (1,31 (1,37 1,38 1,23
dunesckas 1,24 | 1,56 | 1,50 | 1,43 | 1,53 1,51
Kanyxcko-Puxckas 1,76 | 1,84 | 1,04 | 1,63 ]| 1,73 1,41

JKnanoscko-Kpacuonpec- | 1,83 | 1,95 | 1,67 | 1,74 | 1,71 1,58
HeHCKas

Kanunuuckas 1,19 1,16 { 1,37 | 1,16 | 2,36 1,31
MeTpOonoJIHTEH B 1eJ0M 1,63 11,67 | 1,47 | 1,51 | 1,65 1,44

HOCTb CHHXKEHHS By M ky CJIeAyeT HCKaTh B pallHOHAJbHOM, 60-
Jilee pPaBHOMEDHOM PacIOJIOXKEHHH XXKHJIBIX MacCHBOB B COYeTa-
HHHM C NPeANPHATHSAMH, a TaKXKe B CHHXXEHHH CTeNeHH KOHLEH-
TPallMH TNOCJEJHHX. YBeJH4YeHHe 3HaueHWH k; OGbACHseTCA
Pa3BHTHEM CETH MeTPONOJIMTEHA NPEeHMYLIECTBEHHO B HanpaB-
JIeHHH K nepudepuu ropona. Hanbosbliass Harpyska npu 3ToM
B GOJIbLIHHCTBE CJy4yaeB NajJaeT Ha MeperoHsl, pacroJoXKeHHbIe
B LIEHTPAJILHOH €ro yacTH (B cepeliiHe AMaMeTPasIbHbIX JHUHHE);

HauMeHblIasi — Ha nepHepuitHble yuyacTKH (Taba. 21).
B-tpeTbux, Her npennoJiaraeMoi AJist BCeX JIMHME YCTOSIB-
IIeHCS TEHAEHUHH K YBEJIHYEHHIO HJIH YMEHBIUEHHIO BEeJHYHH
ky v ky. Bce MuHMM pa3BHBAIOTCS MO-pa3sHOMY, H BO3JeHCTBHe
Kax10ro H3 akTopoB Ha (GOPMHPOBAaHHE U paclpeneseHHe nac-
CaXKHPOIOTOKOB Ha HHUX pasiuyHo. M HakoHel, BEICOKMH AHa-
NasoH KoJieOaHWH 3HaueHHH Ry M Ry HA Pa3IMYHBIX JTHHHAX
(nanpumep, c 8 10 9 u 1,17 < by << 2,27 1 1,02 << by << 1,67)
¥ 3HAYMTeJIbHbIEe HX H3MEHEHHS C TeYeHHeM BPeMeHH CBHETe/b-
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Ta6auma 21
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MaxkcuManbHO
3arpyxeHHbI
neperox

PKCHCTCKast

BTO3aBOJCKAasA —
KosdduuneHT moBaroHHOf HepaBHOMEPHOCTH 3aMONHEHHs Kkp MDHHAT MHHHMAaJbHBIM 1,05.

ITnomane Habu-
ya—Ma

ITponerapckas —
A

Crynenueckass —
Puxckas — IIpo-
crekt Mupa
TaraHckas

Hosocno6onackas
Kuesckas

Kuposckas —
J3epxuHcKas
ABTo3aBopcKasg —
[TaBesenxas
DJIeKTPO3aBO/ICKas
[Tpocnekt Mupa —
IMaBenenxas

XapakrepucTka HauGoJiee HAMPSIKEHHBIX MEePHOAOB PaGOTHl JHHHR MOCKOBCKOr0 MeTpOMoOJHTEHA

-~
o

JIuHus

Ap6aTtcko-TTokpos- | CeMeHOBCKas —
ITpuMegaHnue.

Merpononuten B

JKnaunoscko-Kpac-
neJom

Kanysxcko-Pux-
HOTIPeCHeHCKas
Kanunuuckas

Kuposcko-®pys-
cKas

3eHCKast
I'opbkoBCKO-3a-
MOCKBOpeLKas
Koubrerast
Dunesckas

cKas

CTBYIOT O BO3MOXHOCTSIX BO3JIeHCTBHSI B M3BECTHHIX Npejesax
Ha 3TH BEJIMUHHHI, T. €., @ 3TO [VIaBHOe, 00 YNpaBJAeHHH pacrpe-
JeJIeHHEM TIePEBO30K IO HANpaBJIEHHSM JBHXKEHHS H Iepero-
Ham. Hanpumep, yTpeHHHe NMHKOBbHIE, PE3KO BEIDAXKEHHBIE IIO-
TOKH, HalpaBJICHHbIE K IIEHTPY TrOpPOjia, U NeperpysKH OTJelb-
HBIX IIEPETOHOB MOXKHO CHH3HTh:

palMOHAJbHBIM pacceneHHeM HaceJeHHs] U pasMelleHHeM
MecT paGoOTHl B TOPOJE;

MIepEBOIOM U3 LIEHTpa B mepHdepHiiHble PaHOHBI OTHENbHBIX
npeanpusATHH (HampuMep, TOPTOBBIX M JIPYTHX OpraHH3alHH);

paccpefoToueHHeM BpeMeHH Hayasla paGoThl NMPEANPHSTHH;

KOOpJMHAIKeHd paGoThl METPONOJIUTEHA C HA3eMHBIMH BHAA-
MH TpPaHCIOpTa.

HepaBHomepHOCTH, Xapakrepusywomuecs: KoagduiueHTa-
MH Ry H Ry, TPEOYIOT YBENHUEHHS YaCTOTHI JBHKEHHS IMOE3I0B
W H3MEHEHH# pexHMa pabGoTHl CTaHUHE (BXOH, BHIXOJ, Iepecaj-
ka). Ecoy, Hanpumep, npu by = 1,0 u by = 1,0 naccaxupckue
NEPEBO3KH Ha JIMHMH MOXHO OCBOHMTBH IIPDH YacToTe JBHKEHHS
30 noesmoB/u, To npu ky = 1,21 u by = 1,52 (8—9 u) uactory
HEOGXONHMO YBEJNHYHTb B Ry - by = 1,21-1,562 = 1,84 pasa,
T. e. jo 55 moe3nos/u.

7. Pacnpepienexne nacca¥upos
Mo BaroOHaM M ABEpPSM BaroHa

3HaTh 3aKOHOMEDHOCTH pacIlpelesieHHsl MacCaXKHpoB Baro-
Ha 0 pa3HbIM BaroHaM OJHOTO MOe3Jla OYeHb BaXKHO, HO IOJI-
roe BpeMsl OHH INOYTH He GBIIH HCCIeJOBaHBI. TO OGBSICHACTCS
IJ1aBHBIM 06pa3oM TeM, YTO CYIIECTBOBABIIME paHee METOXBI
o6citefoBaHus (B TOM YHCJEe U TAJOHHEI) He MO3BOJISJIH YCTa-
HOBHTh NOBaroHHOE pachpejiesieHHe mnaccaxupoB. Heo6xo-
IUMBIH MaTepHaJl TMOJyYeH C TIOMOLIBIO ONEPATHBHOI'O METOAA
HaTypHOro o6¢cJeloBaHusT TOBarOHHOTO nacca>kupoobMeHa.

Ha Bcex craHuusix METpoOnosHTeHa BXOASIIHE H BEIXOMSILHE
naccaXKupbl pacnpefessiioTcsl MO Pa3HBIM BaroHaM Ioe3fia He-
paBHomepHO (pHuc. 21). Tak, Ha cranuun Bemopycckas (KoJsb-
1eBasi JTUHHS) B MocKBe MakcuMaJsbHasl 1MOCaJKa HA BHYTpPEH-
HeM nyTH ¢ 8 1o 9 u 3apeructpupoBana B BaroH Ne 4 (104 nac-
CaXupa B CPefHEM Ha OJHY CTOSIHKY I0e3ja), a MHHUMaJ/IbHas
B BaroH Ne 1 (31 maccaxup). Takas peakasi HepaB<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>