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NPEQUCIIOBUE

Pa3BuTIMe TPaHCMOPTa TECHO CBA3aHa C MPOrpeccoM YenoBeyeckoro obuecTsa. TpaHc-
nopT (OT NaT. trans — «4yepes» 1 portare — «HeCTW») — MOXET O3HauaTb: OAHY 13
BaXKHENLWVIX OTpac/el MaTepuanbHOro MPOV3BOACTBA, OCYLECTBAAIOLLYIO NepeBO3KM
MaCcCaXkKMPOB W MPY30B; COBOKYMHOCTb BCEX BUAOB NyTel COObLeHS, TPaHCMOPTHbIX
CPeACTB, TEXHUYECKIMX YCTPOWCTB 1 COOPYKEHUI Ha NyTAX cooblieHns, obecneyvsa-
IOLLMX MPOLECC NepemelleHna MTIOAEN 1 rPy30B Pa3NMYHOrO Ha3HauYeHna 13 OAHOro
mecTa B ipyroe. COBpeMeHHbIM TPaHCMopT NpefcTaBnaeT ¢ cobon equHyto (B coum-
aNbHO-3KOHOMMYECKOM OTHOLWEHWM) TPAHCMOPTHYIO CUCTEMY.

ChopmrpoBaBLIMCE B MONHOW Mepe B 20 BEKE, MUPOBAs TPAHCMOPTHas CUcTemMa
BKJOUMMA B CeOA NyTN COOOLLIEHNA (ene3Hble 1 aBTOMOOUIbHbIE MarncTpanu, BOAHbIE
1 BO3[yLWHbIe MyTW, BOK3asbl M a3POMNOPTbI, MOPThI 1 CTaHLMM), TOAHCMOPTHbIE CPEACTB,
BKJTHOYAIOLLIE BCE BMbI HA3EMHOTO, BOAHOIO 1 BO3AYLWHOIO TPAHCMOPTA, M NPeAnpuUATAA
1 YyNPaBeHne TPaHCNOPTOM. JTa CUCTEMA MMEET CBOW KauyeCTBEHHbIE 1 KONyec-
TBEHHblE MOKa3aTeNn, NPOABNAWMECA B OOLLIEN NPOTAKEHHOCTM NyTen CoobLIeHNS,
rpy30060poTe 1 NaccaxmpoobopoTe.

MurpoBadA TPaHCNOPTHAA CUCTEMA COCTOUT U3 HECKOMBbKMX PermoHanbHbIX TPAHC-
MOPTHbBIX CUCTEM U UMEET HEOAHOPOAHYIO CTRYKTYPY. Tak, r'yCTOTa TPAHCMOPTHOW CeTU
B BONBLUMHCTBE Pa3BUTLIX CTPaH cocTanaeT 50-60 kv Ha 100 kv’ TeppuUTOpUK, B TO
BpPemMA Kak B pa3BumBatoLmxca — 5-10 KM. YuacTre pasnmyHbix BMOOB TPAHCMOPTa
B MMPOBOM 000pOTE TaKKe He OAMHAKOBO: B rpy30000poTe NpeobnaaeT MOPCKOM
TPaHCMNOPT, B MaCCaKnpoobopoTe — aBTOMOOMIIbHBIN.

OAHOW 13 CaMblX Pa3BUTbIX ABMAETCA TPAHCMOPTHasA cnctema CeBepHON AMepuKiy,
rae cocpefoToyeHo NpubnmusnTensHo 30% OT BCel MPOTAXEHHOCT MUPOBbLIX MyTEN
coobuleHus. OHa e 1 ABNATCA NUAePOM B 061acTu rpyzoobopoTa. Mnposas TpaHc-
nopTHasa cUCTeEMa Pa3BMTa HEPaBHOMEPHO MO CTPaHaM U KOHTMHeHTam. Havbonee
rycTaa TPaHCMOPTHaA CeTb B 3anagHoun Espone n CesepHon Amepuike, HauMeHee
pa3BnTa — B AQPUKeE 1 HEKOTOPbIX CTpaHax A3uu.

MaBHas 3aaua yyebHVIKa COCTOMT B TOM, UTOOBI CUCTEMATM3MPOBATL NMpaKTUYecKue
3HaHWA B 06M1aCTV TpaHCNopTa 1 NyTel COObLIEHNA, O3HAKOMUTb CTYIEHTOB C Pasny-
HbIMW BUOAMW TRAHCMOPTA U UX XapakTePUCTUKAMM 1 NePCreKTUBaMM Pa3BUTUA NyTeN
COOOLLIEHWI 1 KaK BINAET Pa3BuTIE TPAHCNOPTHOWM CUCTEMBI HA SKOHOMVIKY FOCYAapCTBa.
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BBEAEHWUE

TpaHCMoPT BO BCE BPEMEHA M Y BCEX HAPOAO0B UrPan BaxKHYIO POSIb, @ Ha COBPEMEHHOM
3Tane ero 3HaueHune HersmepumMo Bo3pocsio. CerofiHA CyllecTBOBaHMe Noboro
rocyf1apcTBa HemMbICIMMO 6e3 MOLIHOIO, XOPOLWO Pa3BUTOrO TPAHCMOPTA, TaK Kak
BO3pOC/1a NOTPEOHOCTb HaceneHWs B NepeBO3Kax, a U3aenusa NPOMbILLIEHHOCTH U
NPOAYKLNA CENbCKOrO XO3ANCTBa NepeBO3ATCA K MecTam NoTpebneHmsa Ha 3Haun-
TeNbHbIE PAaCCTOAHNA.

TpaHCNoOpT — 3TO MHGPACTPYKTYpa YenoBeyeckoro obulecTsa, npeaHasHa-
YyeHHas /19 YAOBNETBOPEHUA COLMANbHOM NOTPEOHOCTY B NepemelleH Fpy30B U
nofer B NpOCTPaHCTBe, KoTopas GOPMUPYETCS 13 UHAVBUAYANbHbIX NOTPebHOCTeN
OTAENbHBIX JIOAEN MAN KaK X GyHKUMA. JTioan BCeraa MeyTantt o ObiCTpOM nepemelleHnm
B MPOCTPAHCTBE U C 3aBMCTbIO CMOTPENM Ha NapsaLmx N1l B Hebe. B aanbHenwem
NMEHHO CKOPOCTb NMepemMeLLeHrA B MPOCTPAHCTBE YeI0BEYECTBO Hauano VCMob30-
BaTb Kak OCHOBHOW MOKa3aTeslb YPOBHSA Pa3BUTUA LMBMUAM3aLmK. bopbba 3a CkopocTb
CYMTAETCA OCHOBHbLIM HaMpPaBieHNeM Pa3BUTUA COBPEMEHHOW TEXHONOT NN, TEXHNKN U
TpaHcnopTa. TpaHCMOPT PeLaeT COXKHbIE U KPYNHOMACLWTabHble Npobnembl, CBA3aHHbIE
C obecneyeHnem 3HauMTENbHOrO MOAbEMA MAaTEPUANBHOMO U KyNbTYPHOIO YPOBHA
XN3HW Nofel. TpaHCMOPT — 3TO TOT 3M1EMEHT NPOMU3BOAMTENBHBIX CU 00LLeCTBa, be3
KOTOPOTO 3TV CUMbI CYLLIECTBOBATL M Pa3BMBATbCA HE MOTYT.

B obuliel cTpyKType TPaHCMOPTHOM CUCTEMbBI 3HAUUTENbHbBIM OOBEM KanmnTanbHbIX
BIIOXEHWI 3aHMMAIOT NyTn coobllenua. OT COCTOAHNA NyTen CoOOUeHNA B 3HaUW-
TeNbHOW CTENEHW, 3aBUCUT IPGEKTUBHOCTL GYHKLIMOHMPOBAHMA NOABMKHOMO COCTaBa.

MyTV coobuleHVa KnacCUGULIMPYIOTCA U MMEHYIOTCSA COOTBETCTBEHHO HAUMEHOBA-
HVAM UCMOMb3yeMOro TWMa TPaHCNOPTa: aBTOMOOWIIbHbIE IOPOT 1 YIWLIBI, Xene3Hble
J0pOrk, TpPaMBanHble IMHWK, TMHUN METPOMNONWTEH], TPYOONPOBObLI, PeUHble Cy0-
XOOHbIE IVHNK, MOPCKME CyAOXOAHbBIE NUHIN, BO3AYLUHbIE NMMHWW, BO3AYLIHbBIE TPACCHI,
PenbCcoBble, be3penbCcoBble 1 Ap.

TpaHCNoOPT — OAHa M3 BaXKHENLINX OTpachen sKoHOMUKK. OH ABNAETCA MaTepu-
anbHoW 6a3on AnA obLecTBa, pasaeneHnio Tpyaa, Cneymnanmnsaummn n koonepaumn
NPOW3BOCTBA, TOPrOBAM Kak B MpefAenax CTpaHbl, Tak 1 Ha MEXIyHapOAHOM YPOBHE.

TpaHCNOoPT NPUHAANEXKUT K OTPACAM MaTepPUanbHOro MPOM3BOACTBA, XOTA OH He
CO3[J1aeT HOBble MaTepuasibHble MPOAYKTbI B OTINYME OT arpONPOMbILIEHHOCTU UN
CenbcKoro xo3ancTaea. OH obecneyrBaeT nepemMelleHne nofen 1 paHee Co3haHHbIX
MaTepuranbHbIX LeHHOCTeN.



[ymu coobuweHus

HecmoTpa Ha HECOMHEHHOe BHELLIHEE pa3fvune pasHblX BUAOB TPAHCMOPTa, B CTPO-
UTENbCTBE, COMePKAaHNM U SKCMyaTaLmMmn 1X nyTelt COObLeHUA MMEETCH MHOMO 00LLVIX
yepT. Hackinu Ha »kene3HoA0POXKHBIX 1 aBTOMOOUIIBHbBIX JOPOrax v PerynaUyMoHHble
COOPY’KEeHUA Ha peKkax BM3KM Mo KOHCTPYKLMK. [TpakTUYecKn oanHAKOBO peLlatoTca
BOMPOChI 3aLLUUThl a3POAPOMOB, aBBTOMOOUIBHBIX 1 XKefe3HbIX JOPOr OT NOBEPXHOCTHBIX
W TPYHTOBbIX BOA,. JTMLLb B IETaNAX OTIMYAIOTCA MOKPbITVA Ha aBTOMODOWIbHbBIX JOpOrax
1 B3/1€THO-MOCA0OUHbIX MOMI0CaxX a3POAPOMOB, B FOPOAax 1 Ha NOrpPy304HO-Pa3rpy-
304HbIX M1OWAKaX PEUHBIX 1 MOPCKIMX MOPTOB. [103TOMY MHXeHepy, paboTatollemy Ha
Kakom-n1bo Biae TpaHCnopTa, HeobXoAMMO MMETb JOCTATOUHO YeTKOe NpeacTaBeHne
O [PYrvX, CMeXXHbIX BAAX TPAHCMopTa. YCBOEHWE ANCUUMNHBI CYLLIECTBEHHO paclin-
pAET KPYro3op v 3pyANLMIO MHXEHePa, MO3BOMAET peanbHO OLEHVBATb COBPEMEHHOE
COCTOAHWME TPAHCMOPTHOM CUCTEMbI, MOHVIMATL TEXHUYECKYIO MONUTUKY ee fafbHerero
Pa3BUTVIS 1 OCHOBHbIE HAaMPaBNEHNUA HayUYHO-NCCe0BaTENbCKIX PAOOT, MPOBOAVIMBIX
Ha TpaHcnopTe v Ans TPaHCNopTa.



1. ObLLAA XAPAKTEPUCTUKA TPAHCITOPTA

1.1. UcTtopua pa3sutua TpaHcnopTta

MNoTpebHOCTb B NepemMellieHn I FPy30B BO3HMKNA Ha CaMblX MePBbIX 3Tarnax yenoseye-
CKOW KyNbTYPbl. 3aporkeHvie netexoaHbIX TPOon OTHOCKTCA K NepBOObITHO-OOLLMHHOMY
nepvoy CyllIeCTBOBaHNA YeloBeueckoro obLecTsa, Korfa nosBuANCh NOCTOAHHbIE
noceneHrd, 3apoannoch CKOTOBOACTBO U 3emnefenne. HanpaBnaach Ha OXOTY WUn
PLIOHYO NOBO, NIOAW M30MPany NyTwy, Nponerarlive nNo Hanbonee yaoOHbIM A/
nepenBM<eHNa MecTam, 0OXoaa NPENATCTBUA. B pe3ynbTaTe MHOrOKpaTHbIX MPOXOA0B
BO3HWKaNM TPOMbl, B MePBYI0 04Yepeb Y BbIXOAOB 13 MOCENeHNI, Ha MOAXOoAax K bpoaam.

CnenyeT OTMETUTb, YTO Ha STOM dTare Pa3BUTUA YenoBeyecTBa NOTPeObHOCTH B TPAHC-
nopTe ObINM MUHVMANBHBIMK, TaK Kak OrpaHUUMBANICh OBCTYKMBAHNEM COOCTBEHHbIX Hy /.

MepBbIMU «TEXHUYECKMI CPEACTBAMUY CYXOMYTHOTO TPAHCMOPTa Obi BOMOKYLWIN
13 Xepaen, NpoCTble KOPOTKME LLeCTbl, KOTopble No3AHee, BUAOM3MEHAACH, MOy UUIN
Ha3BaHMe Kopombicen. 1apa WecToB NpeBPaTUNNCh B M3BECTHbIE HOCUIIKM.

C NpupyYeHeM JOMALLHUX XKMBOTHbIX — ObIKOB 11 0CN0B (8 Erunte — B VI-V Thica-
yeneTuAX A0 Hallel 3pbl) BO3HUKAV NepBble TpeboBaHWA K BLIOOPY 1 MOATOTOBKE MyTeNn,
BHauvane B B1ae 0bNamMblBaHNA MeLABLUVX BETBEN.

B 3TOT e neprnop 3apoxaanca BOAHbIA TPAHCNOPT. B1a MbiBYLLMX MO peKe AepeBber
HaTaNKm1Ban Ha MbIC/b O MOCTPOWIKE MNOTOB, a BIA JynIMCTOrO AepeBa — Ha YCTPOWCTBO
YEeNHOKa NMyTem BblKMraHWA 1 BblAanbnmeaHuna. B ctpaHax, rae 6bi10 pasBuTo CKOTO-
BO/CTBO, 33pOXAanach 1aea HaayTbix MEXOB, Kak CPeACTBa AndA nepenpas. Ha 6eznecHom
nobepexbe ceBepHbIX MOPEN NMOABUIMCE KOXKaHble NIOAKM U T.A.

[oABNeHVIe METANNNYECKIX OPYANIA, Pa3BUTNE CKOTOBOACTBA M 3eMneaens NpyBenin
K 3apOXAEHNIO TOProB/IY, BHaUasne Kak obmeHa Mex[ly COCeIHUMMI MOCENEHNAMM, NOTOM
MyTem MHOTOKPATHbIX MPOMEXY TOUHBIX OOMEHOB C bonee OTAaNeHHbIMA. BO3HMKIA TOProBns.
Hauanmcb 3axsaTbl MMyLLECTBa COCefiel, NpeBpalleHre NneHHbIX B pabos. 13 paspacTas-
WXCA MemMeH BO3HMKAN paboBnafienibyeckie rocyaapcTaa. BoopyskeHHble KOHGMKTI
MeX[ly COCefiAMM NPEBPATUANCD B LieNeHanpaBneHHble BOVHBI 414 3aXBaTa TeppUTOPUI,
00NOXeHWA aHbto. 3TO CO3aM0 NOTPEOHOCTb B CUCTEME CyXOMyTHbIX Y BOAHbIX MyTew:

= 104 TOProBau;

B BOEHHbIX MOXO[0B;

= yMpaBeHuA rocyaapcTBOM;

B KyNbTOBbIX LIECTBUI (FOPOACKME YANLbI).
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Crapeiiine 13 13BECTHbIX HamM BOMBbLINX FOCYAAPCTB UK LUMBUA3ALMIA BO3HUKIIN
Ha [lpeBHem BocToke B gonuHax pek Huna, Turpa n Esdparta, MHaa, laHra, XyaHxa
1 AHU3bI, @ Takxe Ha nobepexbe CpeanzemHoro Mopsa B [lpesHelt Mpeumu 1 [lpesHel
Ntanuu (Pume). CBOMM pasBUTUEM ITU BEVIKME LIMBUAM3ALMM 0OA3aHbI HE TOMBbKO
NI0AOPOAHBIM 3EMAAM U PbIOHBIM 6OraTCTBaM, HO 1 MOLHOMY A1l CBOErO BPEMEHM
TPaHCMNOPTY, NPeXae BCero BOAHOMY.

Hanpwumep, Ervinet, no canaeTenscTy [epofoTa, 3a 5 ThiC. 1eT A0 H.3. 061aaan MHOro-
YNCNEHHbBIM PEUYHBIM U MOPCKUM GIOTOM, Ha KOTOPOM Oblfla 3aHATa OrpOMHasa apMma
nopent — 700 Toicad yenosek. o Huny Ha nnoTax v cygax B 60MbLNX KOMYeCTBax
NepeBO3nNMCL MPOAYKTbI 3eMNeAeNna 1 X1MBOTHOBOACTBA, PEMECNIEHHbIE U3AENNA, Nec,
CTPOUTENbHbIE MaTePManbl ANA KPENOCTel, XPaMOoB, ABOPLIOB, XML 1, B YaCTHOCTU
OrPOMHble KaMeHHble HN0KM BECOM 10 3 T 1A NOCTPOVKI NMUPaMUA 1 CTaTY.

MopennasaHve B Ervinte nonyumnno ocobeHHo 60MbLION NPorpecc B 3Moxy 3aBoe-
BaHwvA ErvnTa rpekamu-makeoHUamuy. Hanbonee kpynHbii TOpT B AnekcaHapuv Obin
OCHalleH YHUKanbHbIM Maskom BbicOTo 200 M (Ha 0. ®apoc). Houbto CBET OT KOCTpa
OTpaXKancsa MeTanInyecKkmm 3epkanamu. Heaapom GapoCccKmin Masik CUUTancs OfHUM
13 7 Yypec ceeTa.

3afonro [0 Halwew 3pbl B Ervinte cTpounn orpomMHble kopabnu. OAnH 13 HKX,
Hanpumep, UMen aavHy 93 M, a B ABMXeH1e Npnsoannca ¢ nomolbo 200 secen, 3a
KoTopbiMK cnuaenn cebitle 1500 rpebuos. Ero 6opTa Obinn 3allmLleHbl KPenoCTHOM
CTEeHOW C 24 GalHAMK; Ha HOCY BbiNN yKpeneHbl 7 TapaHOB; KopMa CHabxeHa 4
pyneBbiMu BeClammn Mo 15 M ANIMHOWM; CyAHO OblNo CHabXeHOo 4 AepeBAHHbIMK 1 8
enesHbiMy AKopAMK. Kopabnb Bmellan 3-ThiICAYHOE BOWCKO.

O NOHUMaHWN ervNTAHAMM BaXKHOW PO TPAHCMOPTa FOBOPUT Takxe HaKT Nepeoi
MOMbITKM COOPYKeHWA MM KaHana ana ceasn CpeansemMHOro Mops ¢ KpacHbiM, KOTopas
OTHOCUTCA KO Bpemeru Pamseca Il Benvkoro (XVI B. Ao H.3.). [NaBHOM NobyanUTENbHON
MPUYNHOM CUNTAIOT CTPeMNeH e ErvnTa passuTb TOProssito ¢ Apasuen, otkyda Ervner,
B YaCTHOCTW, NONyYan Mefp.

BTropan nombiTka coopyauTb KaHan Obina NpeanpuHATa okono 610-595 rr. 1o H.3.
bapaoHOM Hexao, KOTopbIi, BUAVMO, 3HaT O BO3MOXHOCTU BbIXOAA B VIHANCKNIA OKeaH.
Mo leponoTy, Hexao HaHAN GUHUKNIACKUX MOPAKOB AN UccneaoBaHua Abpuriku. Buinas
13 KpacHoro mops, OHW 0BOTHYNM BECb KOHTUHEHT 1 yepe3 2 roaa npubsinv B Erunet
CO CTOPOHbI [MbpanTtapa. OaHaKo peLibl BOCMPOTUBUIMCE 3TOMY, PaboTbl OCTaNMNChb
He3aBepLEHHbIMK, 1 TONbKO NpumepHo Yepes 100 net npu Hapuint | CpeansemHoe
1 KpacHoe mops Obinvi coefiHEHbI.

3HaunTeNbHYIO POSMb B PA3BUTUM YenoBeYeCKOoro obueCcTBa Chirpas CyxOmnyTHbIN
TpaHcnopT. [lpeBHee naTUHCKoe nipedeHune rnacut «Viag est vita» (JJopora ecTb
XWM3Hb. Ero MOXHO nepedpasnpoBatb — «IpaHcnopm ecme Xu3He»). Elle B pes-
HOCTW HapAady C TPOMUHKaMK, MO KOTOPbLIM TPy3 NepemMeLlanca HOCUbLIMKamn,
Ha BaKHEMWMX CBA3AX MeXOy NOCeNeHnAMM, rOpoOAaMn, rocygapcTBamm CTanm



1. O6bwas xapakmepucmuka mpaHcnopma

BO3HMKATb KapaBaHHble NyTN. BenMKWM «lenKkosbiv MyTb» AnnHOM 7000 KM CBA3bIBAIT
HanbHni Boctok ¢ Adpukor 1 Esponoi.

KpynHbiM LLIarom nporpecca sBnnocs 13obpeteHyie koneca (MpumepHo B V—IV Tbica-
yenetuax o H.3.). KOHCTPYKUMA Konec npeTepnena AnTenbHyo SBOMIOLMIO OT AUCKOB
13 TONICTOro BpeBHa 0 KoMec Co CrMLLAMM.

Vpeto Koneca cneayeT NpU3HaTh BEAMYANLLMM M300PETEHNEM YENOBEUECKOTO reHIa,
BO-MEPBbIX, MOTOMY, UTO KOJIECO HE MMEET aHaora B MPUPOLE, W, BO-BTOPbIX, MOTOMY UTO
KONECHbIV 3KMNax B MPUHLMMAE CYXKUT YENOBEUYECTBY MHOTO ThiICAYENETUI 1 OCTaeTCA
OCHOBOW BCEX BMAOB COBPEMEHHOIO HA3eMHOrO TPAHCMOPTa.

[lepBble MOBO3KM Ha KOSleCax — KofeCHUUbl (prc. 1.1), NoABMAKCH 3a 5 TbicAY neT
[10 Haller 3pbl B 3anagHon A3mm B CTEMHOW 30He, rae penbed MECTHOCTM He CO3aBan
NPENATCTBUN ANA NepeaBUKEHVIA.

Koneca cHavana npeactasnany coboin nonepeyHble 06pyoKn Kpyribix OpeBeH,
NOTOM COUTbIE AEPEBAHHBIMI MaHKaM 060[bA. B aanbHeniiem Koneca ctanv fenatb
CO CTYNMULEN 1 CMNLAMK, TO €CTb TaKMK, KaK Mbl MPUBLIKIN X BUOETD.

Mocne n306peTeHys Koneca CeaytoLLIMM LLIATOM B Pa3BUTIM CyXOMyTHOIO TPaHCMopTa
6bIN0 CO3AAHMIE NCKYCCTBEHHbIX HazeMHbIX A0POT. OMbIT MoKa3as, YTo KoeCHble MOBO3KM
TpebytoT NOArOTOBAEHHOW MOBEPXHOCTY /18 NepefBUKEHNS, MPW STOM, YeM POBHee
1 TBEPKE MOBEPXHOCTb, MO KOTOPOK KaTUTCS KOMECo, TeM MeHee yCUnui TpebyeTtcs ans
TAMM NOBO3KK. YpesmepHas KpyT13Ha Aoporu 1 6onblimne HEPOBHOCTY Ha Npoe3xei
YacT PE3KO 3aTPYAHAIOT UM NMONHOCTBIO UCKITIOUAIOT MPUMEHEHNE KONECHbBIX MOBO30K.

Co3paaHvie CKYCCTBEHHbBIX AOPOr — BblAatoLLieecs COObITHE B UCTOPUM YENOBEUYECKOTO
obLiecTBa. B o1mume oT peuHbIX 1 MOPCKMX MyTein COODLLIEHWA, PAaCNONOXKEHVE KOTOPbIX
npenonpeaeneHo CaMon NPUPOAOK, UCKYCCTBEHHbIE AOPOT M B MPUHLIMIME MOXHO CTPOUTD
B Nt0OOM HanpaBneHKn 1 B MO0y TOUKY CyLN. Tam, Fae CTPOUIUCH CyXOMyTHble JOPOri,
roCyfapcTBa POC/IV TepPUTOPHATBHO U YKPEMAANC B XO3ANCTBEHHO-MONUTUYECKOM
OTHOLeHuW. Benvikoe lNepcnackoe LapcTBO, KOPEHHOE HaceNeHme KOTOPOro KMo Ha
VpaHCKOM Haropbe, IMWEeHHOM CyA0XOAHbBIX pek B VI B. 4O Hallel 3pbl, 3axBaTne Ervner,

PucyHok 1.1. [ipeBHerpeyeckas KonecHuua
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Basnnor, Manyto A3umio, 4acTb 3akaBka3ba, CpenHen A3um n IHouK, yoep*1Bano B CBOMX
PYyKax OrPOMHYIO TEPPUTOPUIO OT pekin VHA Ha BOCTOKe [0 dreitckoro Mopa Ha 3anage.

YnpaBneHne Tak1Mm OrpOMHbIM FOCYapCTBOM OblNo Obl HEBO3MOXHO 6e3 ceTu
CYXOMyTHbIX AOPOT. Takaa ceTb Obina co3naHa. OcHOBOW ee Gbina «l{apckas dopoea»
AnviHon 2400 KM OT Sdeca Ha bepery Jreickoro mops Ao ropona Cy3bl Ha bepery
[Nlepcnackoro 3anmBea, rae xun uaps Japun |. [eponoTt, npoexasLimi no 31om gopore,
CBWAETENbCTBYET, UTO MPUMEPHO Yepes Kaxable 25 KM Ha Hel COOPY»KeHbl CTaHLMN
C PasMYHBIMKN CYKOAMU 1 COOPYKEHNAMM.

Annuea gopora (nat. Via Appia) — camas 3HauuMMasn U3 aHTUYHbIX OOLLECTBEHHDIX
popor Puma. lopora, nponoxeHHas B 312 rogy A0 H.3. npu UeH3ope Annnm Knasaum Lieke,
npoxoavna u3 Puma 8 Kanyto, noaHee 6bina nposefieHa 10 bpyHamn3msa. Yepes Heé Obino
HanaxeHo coobuleHvie Puma ¢ Mpeuwen, Ervntom n Manown Asven (puc. 1.2). Moryuiectso
PrmMcCKOM MMNepuu, 3aH1MMaBLLEN DOMbLIVE TEPPUTOPUN Ha TPEX KOHTUHEHTAX, ObINO
00YCNOBNEHO COOPYKEHMEM CETV CYXOMYTHbBIX AOPOT MPOTAKEHHOCTBIO OKONO 75000 KM.

Bce noporu Puma HaunHanvce ot nnowaan Gopyma, rae CToAn «3010ToW» CToNo
(HyneBasa Touka OTCYETa PACCTOAHNI) 1 PACXOAMANCH Ha 5 MaBHbIX HanpaeneHW. [epgoe
HanpaeneHe — Ha A3Mio C NepenpaBoi Yepes Agpratnyeckoe Mope K bankaHckomy
MONYOCTPOBY VI C AaNbHENLLMM Pa3BETBIEHEM AOPOIMM Ha tor [peLnn 1 Ha CeBEPO-BOCTOK
K XepcoHecy v fanee. Bropoe — Ha BrzaHtuio 1 aanee Ha A3uio. TpeTbe — Ha [epmaHnio
1 bputaHuio. YeTeepToe — Ha VicnaHuio 1 natoe — Ha AQPUKY C NepenpaBon yepes
MeccnHckmi nponuns B Cuymnuio 1 aanee Ha KapdareH, oTkyaa ofHa BeTBb LWna Ha
3anaf no nobepexbto AGprKM Ao [MBpanTapckoro NPOMBa, a Apyrad — Ha BOCTOK 10

PucyHok 1.2, lopora B Utanumn (AnnueBa gopora), nocTpoeHHas B 312 rogy
[0 H.3. M COXPaHMBLUAACA A0 HALUMX AHEN.
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1. O6bwas xapakmepucmuka mpaHcnopma

AnekcaHapun. Mpr 06paTHOM ABUXEHWM BCE OPOTM BNV B PVM, 4emM ONpPaBAbIBaNoCh
HyKBanbHOE 3HaUeHMe LLMPOKO WU3BECTHOM MOroBOPKM (puc. 1.2.1).

PrmnaHe nokasanm BbICOYanLWNIA KNacc MCKYCCTBA B COOPYKEHMM AOPOT, AOCTOMHbIN
YOVIBNEHWA 1 BOCXMLLEHNA COBPEMEHHDBIX CneLmanicToB. Liapuuer sTor cetn cumtanach
«AnnuneBa OPOra» — HauyabHbIA Y4aCcToOK MarncTpanu Prum — Adprika. Hyaom 0opox-
HOIO MCKYCCTBa APEBHUX PUMIIAH CUYMTANach TakxKe «TpOAHOBa AOPOTray, MPONOXeHHadA
no 6epery [yHas. B panoHe «KenesHbix BOPOT», rae [lyHal TeueT B ryOoKOoM yLiesbe,
OHa Oblna BbipybneHa YacTMUYHO B OTBECHbBIX CKanax, a YaCTUYHO BMCENA Ha MOLLHbIX
JlepeBAHHbIX OPYChbAX, YKPEMNEHHbIX KOHLIAMK B Wypdax.

YT06bI NOCTPOUTL Aopory Annrnesa, Obino HeobxoaMmMo 6oblioe KONMYeCTBO
Pa3NNUHbIX MaTepranoBs. CylecTByeT NPOT1BOPEUNE B MCNONb3OBaHME BMAOB MaTe-
purana. Becherman nuuwer; nccnefoBaHne ameprikaHckoro biopo obuecTBeHHbIX
nopor (1934) Ha HeCKONbKKX ceveHnin oporu ANnmneBa NOKa3blBaeT, YTO OHa COCTOUT
13 NATK cnoeB. [1epBbl COCTOUT 13 M3BECTKOBOrO PacTBOPa WK necka. Bropown
BK/IOUAET B cebs /IBa CNOA KaMHEW, YKPenneHHbIX M3BeCTKOBbIM PACTBOPOM Mecka
WAN FANHBL TPETUI CNOM COCTOUT U3 LWEOHS UV TPaBUs, CMEWaHHbIX C M3BECTKOBBIM
PACTBOPOM MeCKa UK MKnHbl. YeTBepTbI M3roTOBAEH U3 YNIOTHEHHOIO rpaBumA
1 ropsaver 13BecTu. HakoHel Aopora Obina BbiMOLLeHa 60nbwrMN 6a3anbTOBbIMM
KaMHAMMW. 3Ty CUCTEMY CIIOEB MOXHO yBNAETb Ha pucyHKe 1.3.1 a. KacCoH nuwweT, uTo
3TO COBEPLIEHHO HEMpPaBuUIbHO. HefaBHee nccefoBaHe JOPOrT B LeIOM MOKa3ano,
UTO He BbINIO HMKAKOTO LieMeHTa B PUMCKIX JOpOrax 1 UTo OHK, Kak MpaBuio, cenaHl
13 Tpex cnoeBs. Tam OblN CNOW aPMUPYIOLLMX MAOCKUX KaMHEN, CNOM OKPYTNbIX KaMHel
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[NapanenbHbii [okpbiTiie Cno us necka
ApeHaxHbiit noTok 113 60bLIMX nrpasus,
KamHeit yYKpenneHHbii

LieMEHTOM

[paBui Ha
LieMeHTHOM
pacTBope

YRNOTHEHHbIN ~ YpOBeHb 3emnn M3menbueHHbIN
NeCOK U rpyHT KameHb

PucyHok 1.3.1. NNonepeuHbin pa3pes «AnNnNnueBon Joporm»

B [MIVHE, U CIOW FPaBuA AWM MarMaTU4YecKx mopomd. 3Ty CUCTEMY CIIOEB MOXHO
yBUAETb Ha pucyHke 1.3.1 6.

Obulas BenmumnHa NOKPbITUA COCTABANA OKOSO METPA, MO3TOMY PUMCKME A0pOri
MO NpaBy Ha3bIBAMN «IEXKauMMN CTEHaMUy. [10UTW BCE pUMCKIME [OPOTH ObINv NPAMBIMY,
MOCKOJIbKY MOBO3KM B TO BPEMA HE 1MEeSV MOBOPAYMBAIOLLENCA NepeaHen OCK.

[Noporn npocnaswnm [ipeBHni Pum. loporv — 3710 TOprosele MyTu, My T COOOLLEHNS,
KOTOpble CNOCOOCTBOBANM Pa3BuThio [JpeBHEro Prma, ero KynbTypsl 1 LIMBUAM3ALIN.
Mo HYM NepeBO3MAN HarpabneHHyto B 3aBOEBAHHbIX CTpaHax A00Obluy, NeperoHANN
ThicAYM paboB. B Hauane Il B. BO BpemeHa TpasdHa CywecTBOBano yxe okono 100 Tbic.
KUIOMETPOB rOCyAapCTBEHHbBIX AOPOT, MPEUMYLLECTBEHHO C TBEPALIM MOKPbITVEM. OHM
OblIN XOPOLLO 0OYCTPOEHbI 1 COAEPXANMCh B OTAIMYHOM SKCTTyaTaLMOHHOM COCTOAHMMN.
Ha ocHOBHbIX Aoporax Puma uepes Kaxayto pUMCKYto Munto (MpumepHo 1,5 Kv) ycTa-
HaBNMBANNCh JOPOXKHbIE 3HAKN. [TpefyCMaTPMBaNMCh CTaHLMOHHbBIE AOMA-TOCTUHNLbI
1 PEMOHTHbIe CiTy»KObl. Bce 370 cnocobcTBOBaNo 1x 60MbLIOK NPOMYCKHON COCOBHOCTH.

Tak, Mo CBUAETENBCTBY COBPEMEHHWKOB, MMMNEepaTop ABryCT MOT B TeUeHKe CBeTO-
BOrO IHA Mpoe3aTb No PUMCKIM Aoporam 185 kM, a Tnbepuin 3a CyTKM NOKpPbIBan
pacctoaHe 8 350 k. MNpw yeTKol paboTe Bcex Ciyxb 1 ObICTPOW CMeHe Nolaaen
B CpeAHeM ynaBanoch npoesxatb A0 300 Kv B fieHb. BeposTHO, 60NbLIMHCTBO AOPOT
[peBHero Pvma CTpounock B COOTBETCTBUN C TPEOOBAHUAMN MEPBLIX KTEXHUUYECKIX
YCNOBUI», TaK HasblBaeMblx «12 Tabnuiy, pa3padboTaHHbix ele B 450 T. Ao H.3. CornacHo
3TOMY JOKYMEHTY JOPOr MO WWMPWHE AENVANCH Ha Cieaytolmne YacTu (Monochl): cemmnta
(semita) nnu NelexonHan nonoca wuprHor 30 cm, uTep (iter) —nonoca Ana BCaaHUKOB
1 NewexofoB WUPUHOM He bonee 92 cm; akTyc (aktus) —nonoca Ana oaHOYNPAKHbIX
MOBO30K W 3KUNaXKeW WNPWHOW 122 CM 1 ABYXNONOCHadA BUa — (via) — OCHOBHaA
Npoe3Kan YacTb WNPUHOW OKONo 244 cMm. Takim 06pa3om, EC/IU CUUTATb, UTO CEMUTA,
NTeP 1 aKTyC NPOXoaunM C 0benx CTOPOH AOPOrU, TO 00LLAs UX WMPUHE C YYETOM
[IBOVHOW BMa COCTaBnAna, npubnnsntensHo ot 7 Ao 10 m.
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1. O6bwas xapakmepucmuka mpaHcnopma

[npuHa npoesxen yactn
55-6 M ApeHax

OpeHax

boparopHbI KameHb

Ob6paboTaHHbIi

KameHHbI
YNNOTHEHHbIN CI10M LlemeHTMpOBaHHas KameHb ApeHakHbIN
V3 necka MUTa U3 KaMHA LlemeHTMpOBaHHbIN JNIOTOK

APODONEHHbIN KaMeHb

PucyHok 1.3.2. lNonepeuHbin pa3pes «KAnnNnueBon Joporn»

B 6onee no3gHue BpemeHa MMMNEPUU 3TUM PasMepam rnepectany CTPoro crieao-
BaTb. [lepBoN CTpaTernyeckom AOporor PUMAAH cYnTanacb AnnmeBsa, NposioxKeHHasna
B 312 r. 00 H.3. ueH3opoM Annrem Knasanem Kpaccom. ITo Obina Havbonee wmpokas
MollleHas Aopora, coefuHuBwasn Pum ¢ Kanyew. ViIMeHHO BAOMb Hee Obinv pacnaThl
Ha KpecTax 6 ThiC. paboB, BOCCTaBLUNX N0 NpeasoauTensctsoM Cnapraka. nuHa
AnnveBow aoporu coctaBnsana 540 KM, a WWPKHa 7... 8 M. Kak 1 60MbWWHCTBO KPYTHBIX
nopor dpeBHero Prma, oHa, HeB3Upas Ha penbed MeCTHOCTY Bbina Ha 6onbLIEN YacTK
npAMasn, Kak nyd. AHanorvyHow bina «sra GnammHmna» — Benvkas CeBepHada Aopora,
nocTpoeHHas NpunbnusntenbHo B 220 1. A0 H.3. OTO ObiNa, NoXanyi, camas AMHHadA
no NPOTAKEHHOCTM AOPOra, KoTopada wia oT Puma k ceBepy Mtanum vepe3 Anbnbl
1 nanee — no bepery AgpuaTnyeckoro Mopsa B BusaHTuio.

CumnTaeTca, uTo A0 KOHUa | B. A0 H.3. NOYTW BeChb MTanuinckmii nonyocTpos Obin
nepeceyeH aoporamu, BeayLnmm B Pvm. B To Bpema B pyMCKIX ropofax bbina pacnpo-
CTpaHeHa NpPAMOYronbHaA KOOPAMHATHAA CETKa PACMONOKEHMA AOMOB C JJTUHHbIMU
M NPAMBIMIA YNIMLAMA. DTO HE 3HaYWT, UTO BCE YLl Oblv Takme. BHYTpM KBapTanos
YNILbI, HA06OPOT, ObINW Y3KUMU U KPUBbLIMM, HO TIaBHbIE YAWLbI OTINMYANNCL OT HYX.
OHW HepenKo UMenu WKpKHY 12 M, a B OTAENbHBIX FOPOAAX, Kak, Hanpumep, B KenbHe,
paccTosHne Mexay GpPOoHTOHaMK 3aaHnA focTurano 32 M. OCHOBHaA Opora Tam
C YYETOM TPOTYapOB UMena WUpKHy 22 m, a be3 yueTa TpoTyapos 11-14 m. B npeaenax
ropofia Ha foporax o63aTeNlbHO YCTpanBanca TpoTyap WwupuHon ot 0,5 Ao 2,4 m,
KOTOPbIM OTAENANCA OT MPOEe3XKen YyacTn OOPAIPHBIM KaMHEM BbICOTOM OKOMO 45 CM.

OcCHoOBaHMe TaKkkx JOPOr 0ObIYHO APEHNPOBANOCH MPY MOMOLLN CheLManbHbIX
BOJJOCTOKOB U KIOBETOB, @ 1X MOBEPXHOCTb BCeraa Obina NPUMNoAHATa Haj YPOBHEM
3eMn U nMena HebonblLon yKNoH K nepudepun. ObLias ToNMHa PUMCKIX 4OPOT
cocTasnana ot 80 go 130 cm, XoTa oTAeNbHble 13 HUX foCTUran 240 cm. Kak npasuno,
J0POrY ObIN MHOTOCTOMHbBIMK, 13 YETbIPeX-NAT CNoeB. HUXKHWUIA Co MHOTVX 4OPOr
npeacTaBnsan cobor OCHOBaHME M3 KaMEHHbIX MAUT TonlmHor 20-30 cM, KoTopble
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YKNaAblBaMChb Ha XOPOLLO YMIOTHEHHOE 3eMITIAHOE MONOTHO Yepe3 PACTBOPHYO CTAXKY,
C NOCNeAyLLM BblPaBHMBaHWEM VX NECKOM. BTOpOW CNo TONWMHOM 23 CM COCTOAN
13 6eToHa (BUTOrO KamMHs, YNOKEHHOTO B PAaCTBOP). TOETUIA CIOW TONWMHOM ToXe 23 CM
6biN 113 MenKorpaBniiHoro 6etoHa. O6a GETOHHbIX CIOSA TLIATENBHO YTPAMOOBBIBANVCS.

70 OblNa camas CNoXKHaA 1 U3HYPAIOLLAA YacTb PaboTbl, KOTOPYIO BbINONHANN
B OCHOBHOM pabbl M MHOMAa BOVMHCKMeE Noapasaenenua. [locneaHui, BEpxXHUN CIom
J0POr NOKPbIBANCA OOMbLUNMI KaMeHHbIMI 6n1okami nnotaasto 0,6-0,9 M? TonLMHo i
okono 13 cm. CumtaeTtcs, 4to 6oNbLIAA YacTb ANNUEBON AOPOr COOPYXEHA MEHHO
Tak. Takm 06pa3om, No AaHHbIM pPAfda MCCeaoBaTeNne, 3aHUMaBLINXCA N3yUYeHrem
PUMCKIX OPOT, MOXHO KOHCTaTUPOBATb, UTO 06A3aTesIbHbIM S1EMEHTOM PUMCKIMX
JOpOr ABNANCA CI0M GeTOHa TOMNWIMHOM OKONo 30 CM. KOTOPbIN YKNAAbIBANCA MEXY
KaMeHHbIMW MUTaM1 OCHOBAHMA 1 KAMEHHOW OpyCYaTKOW BEPXHErO MOKPbLITUA.
OpaHuy3ckuin nHxeHep M. Onepe eule 8 Havane XIX B. onvcan yCTPONCTBO PUMCKOM
JIOPOTV C rpaBUIAHBIM MOKPBITUEM. [PYHT, MO ero CBeAeHuAM, BbIPbIBANCA Ha M1yOuHY
[0 YyeTblpex ¢yToB (120 cm), moce Yyero AHO TPaHLWen TUATeNbHO YMIOTHANOCH
OKOBaHHbBIMI flepeBAHHbIMIM TPaMOOBKaMK. Ha AHO 3an1MBanach M3BECTKOBO-NECUaHas
nocTenb TONWNHOM B OAWH AoMM (2,5 €M), Ha KOTOPYIO YKNaAblBanca CoW NIOCKMX
WNPOKKX KaMHel. [ToBepX 3TVX KaMHel CHOBA 3anmBann CI0M pacTBOPa U XOPOLLO
YINOTHANM.

Cnepytowuii cnowi TonuHom 9-10 AonmMos (23-25 cMm) cocTosn 13 6eToHa, rae
KPYMHBIM 3anoHUTeNemM Obiv KaMHKU OynbKHMKA U rpaBums. [TOMUMO HUX MCMOMb-
30Banu Takxe vepenuuy 1 kKameHHble 06/0MKM pa3pyLeHHbIX 3aaHui. Beilwe 3Toro
CNOA YKNaAblBasCA HOBbIM CNo 6eToHa Ha bosee MeNKMX KaMHAX, TONLWMHA KOTOPOro
COCTaBAANA OKONO oaHoro dyTa (30 cm). [ocneaHNI BEPXHNUIA CNOW TOALLMHOW TPW-TPW
c nonosuHo dyTa (90-105 cm) COCTOAN M3 KPYMHOTO rpaBma nnu LebHs, KOTOPbI
0COBEHHO TllaTeNbHO YTPamMOOBbIBAICA B TeUeHMEe HECKOMbKIX [1Hel. bonee feluesble
IIOPOrM COCTOASIN N3 KAMEHHOW 3aChINKW TOMUMHOW 13 CM, NepeMellaHHOro C/10A
FPYHTa, M3BECTHAKA U NeCKa TONYMHOW 46 CM, CNOA YIMNIOTHEHHOTO MPYHTa TOSILLMHON
OKOJ0 46 CM 1 BEPXHETO CN10s 13 ByNbKHMKA 1 OUTOrO KaMHsA. bbinv 1 apyrie pasHo-
BMOHOCTN AOPOT.

Tak, B JIoHOOHE COXpaHunach ApeBHEPUMCKada AOpOora C TONWMHOW OPOKHOW
ofexnabl 230 cm, CienaHHas NONHOCTLIO 13 OETOHa C MOKPbITMEM 13 Benbix YepEemnnUHbIX
nAnT. VIHTepecHo, Uto BcA 6ETOHHAA Macca OPOMM 3aK/IioueHa MeXy KaMeHHbIMM
NOANOPHBIMK CTEHKaMW. B pMCKIx floporax Obina TiaTtenbHO NpoayMaHHasa cucTema
JpeHaa, Mo3ToMy TONCTas Macca beToHa Mpu OTpULATENBHBIX TemnepaTypax He
pacTpeckuBanach. JlopoxHOe NOKPLITME He UMeSIo TeMnepaTypHbIX LWBOB 1 ObiNo
NPUroAHbIM B OCHOBHOM [/1A MATKOTO UTAlIbAHCKOTO KMaTa. B ceBepHbIX MPOBMHLMAX
PUMCKOM UMMNepUn yxKe MOXHO ObINo HabnoaaTh TpelnmHoobpa3oBaHme, Mo3ToMy
B Gonee No3aHUN NEPUOA MMNEPUM PUMASIHE MOYTU NPEKPaTUAN CTPOUTb A0POTN
C NpUMeHeHnem 6eToHa.
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1. O6bwas xapakmepucmuka mpaHcnopma

Tpacca pUMCKMX JOPOr pasMeyanach C NOMOLLbIO ABYX MapaieflbHO HaTAHY TbIX
BEPEBOK, KOTOpble onpeaenany ee WUpUHY. MpaMonHenHoCTb obecneynBanach
C NOMOLLbIO NMPVBOPa «TPOMax, XOTA Yallle AN STOM Lien Nonb30Banuch 6onee NPoCTbIM,
HO 3OdEKTVBHBIM CMOCOBOM — C MOMOLLBIO [ibIMa OT 1a1eKO PaCMONOXKEHHOIO KOCTPa
N Kakom-nnbo NpoMeXxyTOUYHOM TOUKK. Ha CTPOUTENbCTBO A0POT CrOHANOCH 6oMbLIoE
KOnMuyecTBO paboB. [NprBneKanicb Takke BOMHCKME YacTi 1 CBOOOAHOE HaceneHue.
MpomaHbI 06 bEM KaMEHHbIX MaTepPManos 100bIBaNCA 1 NnepepabaTtbiBanca BpyUHYIO.
Mpwn 3TOM OOMblUME KaMHW PacKansainm Ha KOCTpax, a 3aTem 00n1MBan XonoaHOM
BOAOW. BONBLUMHCTBO PUMCKIMX AOPOT 3KCMyaTMPOBanoch elle 8 XIX B., a OTAe/NbHbIe
COXPaHUNMCh 0 HaWWX AHEN. IHTepecHO, YTo puMAaHam Obin M3BECTEH NMPUPOAHbIV
achanbT 1 Aaxke B COYETaHMM C MECKOM 1 OUTbIM KaMHEM, HO OHM He MCMOob30Banu
ero AN ofiex bl BEPXHEro MoKpPbITUA AOPOT.

TakvM 00Pa30M, MOKHO OTMETUTL JIOCTAaTOUHO MOLLIHYIO 1 MPOYHYIO OfeXK Y A0POr
HpesHero Puma, coctasnaswyto ot 0,8 8o 1,3 M, a B OTAeNbHbBIX Cnyyadax go 2,4 m. 1o
COBPEMEHHBIM MOHATVAM AOPOM TaKOTO TUMa BbIMOMHEHbI C YPE3MEPHbBIM 3aMacoM
NPOYHOCTU. K Mpumepy, [OPOXHaA ofexaa COBPEMEHHbIX AOPOr Takoro Tmna a4
AHaNOTMNYHbIX KNMMATNYECKMX YCIOBUI He npeBblwaeT 60—-70 Cm, BKIOYaA MOPO30-
3aUMTHBIV CIOM 1 CNoWt M3HOCA. KOHCTPYKLMSA A0POT, NOAOOHBIX ANMMEBON, MOXeT
HbITb MPVIMEHEHA 1A CaMbIX TAMKENbIX SKCMYaTaLMOHHBIX HArPY30K Halllero BpemeHH,
nopsaaka 15 T Ha ocb aBToMoOUAA. Hegapom 3Ta 0Ha 13 CamblX CTaperLmx Aopor MUpPa,
noctpoeHHasn 2300 neT Hazag, SKCryaTMpyeTca 1 NOHbIHE.

Prumckne noporv obnafany pagom Apyrx AOCTOMHCTB: Hannuem B OTAENbHbIX
N3 HWX CNeumanbHOro Cnoa 1M3Hoca 13 eCTeCTBEHHbIX KaMHEeM; BO3MOMXHOCTbIO
npuroToBneHua 6eToHa HeMoCpPeaCTBEHHO Ha MecTe PaboT; WMPOKMM NpUMeEHe-
HMeM M3BECTH, KOTOpas BBMAY OONbLWOWN PACTAXUMOCTM NO CPaBHEHMIO C COBpe-
MEHHbIM MOPTNaHALEMEHTOM faeT OETOHbI MOBbILLIEHHOW TPELMHOCTOMKOCTM. U,
KOHEYHO, OHMM 13 OCHOBHbIX JOCTOMHCTB PUMCKUX AOPOT ABMAETCA MX OOMbLUas
[AONTOBEYHOCTb, 0KA3aTeIbCTBOM UEro C/IYKUT XOpOLLIee COCTOAHME OTAENbHbIX
M3 HUX B Halle Bpemsa. Hanpumep, peMOHT PUMCKKMX AOPOr B VICNaHWn NpoBO-
AWNCA He Yalle, yem ofnH pa3 B8 70-100 neT. 1o KOHCTPYKTMBHbBIM OCOOEHHOCTAM
M MeTofam CTPOUTENbCTBA OETOHHbIE MOJbl HAMOMUHAIOT PUMCKME OETOHHbIe
aoporn. [lpeBHue aBTopbl, HaunHaa ¢ BappoHa (116-27 rr. 4O H.3.), OCTaBUIU Ham
noApobHoe onncaHne GEeTOHHbIX MOJIOB, YCTPOWCTBO KOTOPbIX OHW BO MHOTOM
3aVIMCTBOBANN Y FPEKOB.

[lopoxHoe cTpouTenbcTBO B Prime 6bino goporoe yaoBonbcTere. OOHOBNEHHbIe
CTpOUTENbHbBIE OLEHKI ANMNMeBon 4opork B MTanum coctasnseT okono $ 2 000 000 3a
KM [4,5]. CTapas n3BecTHas aopora B BenvkobpuTaHum HaxoanTca pagom C pexkon bpio
Ha toro-3anage AHrnnn. Ha camom gene, «[lopora» agnaetca 6000-neTHen JOporow,
KoTopas 6bina obHapyxeHa B 1970 roay B TopdsaHomM 6onoTe. CTponTeNbCTBO JOPOTM
COBMAAAET C NMPUXOAOM NepBbIX depmepoB B BenvkobputaHmm okono 4000 r. Ao H.2.
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B omnume ot PUMcKon nMmnepumn B CpeiHeBEKOBOW EBPOMe, PaCcKONIOTOM Ha COTHN
MENKNX KHAXKECTB, repLorcTs 1 rpadcts, He TpeboBanach MoLHasA TpaHCMOPTHaA
CeTb. 3aMKHyTble 1 4acTo Bpakaylolme Mexay coboin deofanbHble rocyfapcTaa
Mano 3aboTnnmce 06 ynydleHunn gopor. MageHve pabonagenbuyeckoro CTpos CTano
KOHLIOM ¥ PUMCKOW TEXHNKIM JIOPOKHOIO CTPOUTENBCTBA, KOTopas 6a3npoBanach Ha
MCNONb30BaHMN NPAKTUUYECKN HEOTPaHUUYEHHBIX MCTOUYHNMKOB pabckoro Tpyaa. [pokna-
AblBaTb HOBblE AOPOTY B TO BPEMA MOITIO TOJIbKO MECTHOE HaceNeHne, NpuBnekaeMoe
Ha GapLUMHy. B pe3ynbTaTe CTanm NOABAATLCA HOBbIE FPYHTOBbIE 1OPOr OONeryeHHON
KOHCTPYKUMN.

OfHako yNalok IOPOKHOMO CTPOUTENBCTBA NPUBEN K HEOOXOAMMOCTN 3HAUM-
TEeJIbHOrO YCOBEPLLIEHCTBOBAHMA KONIECHbIX 3KMNaxel. B XV B. NOABUNCA HOBbIVI BUL
TPaHCNOPTHOIO CPefcTBa — KapeTa (MoNbCkoe CIOBO OT NATUHCKOIO «Carruca» —
YeTbipexXKonecHas NOBO3Ka) C KoXaHbIMV OOKOBMHaMM, a 3aTEM 1 3aCTEKNEHHas.

B XVII B. kapeTa obpena y»ke Moyt Bce dMeMeHTbI, MPYMEHAEMbIE B aBTOMOOMIIE: Ky30B,
PECCOPHYIO MOLBECKY, LWKBOPEHDb NepefHen OCK, TOPMO3a, MPOYHbIE U Ierkne Koneca
C HAOETOM Ha HUX MPVIMUTUBHOW METANIMYECKNIA, MO3KE — ryTTanepyeBOmn LNHOW.

Ha NpoTaXeHV MHOTVIX BEKOB 1 ThICAYENETUIN OCHOBHOW ABWXKYLLEWN CUON Ha3eM-
HOro TpaHcnopTa OblIM CHavyana OblKKU 1 OCAIbl, 3aTeM JIoWaan 1 Apyrie KpymnHble
[AOMALLHME XMBOTHbIE. HO BCE BpemMA YenioBeka He NMOKWAANO0 XenaHne HalTu Kakom-To
MHOW BN SHEPTMN, He NMOABEPKEHHbIN YCTaNoCTK, 60Ne3HAM 1 YyBCTBY ronofa. Tako
SHeprumen NnoHauany bbin BeTep.

O cyXxonyTHOM NPUMEHEHWI Mapyca COXPaHUNOCh Mano ceefeHnin. OAHako B OAHON
3 NeTON1CEN roBopUTCA, UTo KHA3b Oner npu noxoae Ha Llapbrpan (KoHcTaHTMHONOMb)

MoCTaBW1 CBOW Nlafb Ha KOJ1eCa.
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B Poccuu B 1752 rofly KpenocTHOW xonon u3 HukHeropoackor rybepHum JleoHTuin
[amiwypeHKoB caenan «camobernyio konacky». OHa NpuBoaMIach B ABMXKEHNE
YCUINAMU 2-X YEJIOBEK.

B 1791 roay WMBaH MeTpoBuy KynnbuH (1735-1818 rr.), 3emnsak LLlamwypeHkosa,
co3pan bonee COBPEMEHHYIO KOHCTPYKLMIO «Camobernon konacku» (puc. 1.4). OH
BMECTO 4-X MPVMEHWS TOMbKO 3 Koneca. PaBHOMEPHOe fBUXeHWe KONACKM obecneynsan
60bLLION MaxOBWK, PACNONOXKEHHbIV MO Pamol KONACKKW. Kpome Toro, MMenach CBoe-
obpa3Han KopobKa CKOPOCTel C NepeaBUKHON BeayLLE LeCTePEHKOM 1 TOPMO3HbIE
YCTPOWCTBA Ha CNeunanbHbiX MPY»KMHaX, MNaBHO OCTaHABAMBALOLLIME SKMMax. MexaHn3m
KONACKM bl HACTOMBKO OCTPOYMEH, UTO MO3BOSAN COBEPLLATbL 0BOLHO ObICTRYIO €31y
B ropy v MeaneHHyto € ropsbl. [lBa yenoBeka pacnonaraanch Ha CUAEHbU B OTKPBITOM
Ky30Be B KaueCTBe MacCa)MpPOB, a TDETUI HAaXOAWNCA C3aaK, NONepPeMEHHO NOAHNMAA
HOMX, OH HAAABNMBaN NPVBOAHbBIE PblUari, MPUBOAA KONACKY B ABUXKeHME. OH xe
1 YAPABAAN SKNMAKEM.

B 1690 1. ppaHLy3 leHw MNaneH nocTpomnn NapoByio MaLUVHY, COCTOALLYIO M3 UMAMHAPA
1 NOPLLHSA, KOTOpas NoNyYMna HaszBaHue «aTMochepHoOm». MprHUMN PabOThl MALLVHBI
3aKJK0YaNCA B TOM, YTO Ha OHO UMIMHAPA NOA NOPLWEHb HanmBanach BOAA, KOTOpas
noforpeBanacb ropenkon. B pesynsrate Harpesa nap BbiTankyBasn NopLlieHb BBEPX.
3aTem ropesnka youpanach, a noplieHb OXNaxkaanca xONoAHOM BOAOW M Nof AeCTBUEM
aTMOCHEepPHOro AaBneHmA BO3BPaLLaNca B HUxHee nonoxexve. Lnkn anunca ogHy
MUHYTY. 9Ta MallWHa OKa3anacb HepaboToCcnoCoOHOM.

Mlcnonb3oBas mnaeto [aneHa, aHmnMncKkn Ky3Hel, ToMac HblokoMeH NoCTpowvsT «BOAO-
OT/IMBHYIO MALLMHY». YTOObI Kaxk bl pa3 He KUMATUTbL NoA NOpLUHEM BOLY, OH COEAMHIN
TpyOKOW NapoBOW KOTEN U UMAVHAP. B UMAMHAD CHavyana noaasanca nap w3 KoTna,
a 3aTemM — X0mnoAHanA BofAa 13 OOUKM, KOTOpad KOHAEHCMPOBasa nap.

MBaH NonsyHos B 1763 rofly CNpoeKTpOBan Nepsyto NapoByto MaLlHy 414 npuse-
[EeHNA B AeNCTBYIE BO3AYLLHbIX MEXOB Ha KoblBaHO-BOCKpeCeHCKIX 3aBOAaX, COCTOALLYIO
13 2-X NapoaTMOCHEPHbIX LIMANHAPOB HBIOKOMEHCKOTO TiMa. [ocTpoeHHas B Mae 1766
rofa (cam on3yHoOB, HaAOPBaB CBOW CUSbI, YMEP 33 HeAeNto A0 MyCKa MalUMHbI) OHa
B HOSOPE TOro e rofa Obina BbiBeAeHa 13 CTPOS 1 3a0poLLeHa.

MatwvHa HbtokomeHa bbinia HEIKOHOMUYHOW, OfIHAKO, MOC/Ie YCOBePLIEHCTBOBAHMA
B 1784 1. [I>xenmcom YaTToM — MEXaHMKOM YHVBEpCITEeTa B [1a3ro, NapoBas MalLliHa
CTana npoTOTUMOM MUPOBOTO YHVBEPCAIbHOMO MeXaHNYeCKoro ABuratens, npeobpa-
30BaBLUIEro He TONbKO MPOWM3BOACTBO, HO U BECh YKNAa[ KU3HW HAPOAOB. YaTT A06aBu
KOHJeHcaTop, napopacnpenenuTens (30/0THNUK) 1 NoAady napa rno obe CTOPOHb!
nopuwHaA. OH e BBeJ OLEHKY MOLYHOCTM B NIOWaANHbBIX C1S1ax.

[NapoBadA MalumMHa NO3BOMMMA CO34aTb TPAHCMOPTHYIO CAMOXOAHYIO eANHULLY, Teope-
TUYeCKM MobO MOWIHOCTU W HE3aBUCSLLYIO OT YCIOBUI Norofsl. [NpucnocobneHHas
[NA BPaLLATeNbHOrO ABMKEH WA, OHa CTana OCHOBOW TEXHMYECKOrO MPOrpecca Ha BCex
BMOAX TPaHCMopTa.
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. J"‘h- b J !
PucyHok 1.5. lMapoBas noBo3Ka KioHbo

B nepsble B KauecTBe ABWraTeNa NapoBow ABuraTent Obi MCMONb30BaH GpaH-
uy3om Hukona-Mozedom KioHbo (1715-1804). Ero «naposas Tenera» (puc. 1.5) bbina
n3rotossieHa B 1769 roay B MacTepPCKMX MapUHKCKOTo apceHana 1 npeaHasHayanacs
ANA TPaHCNOPTUPOBKM OPYLAUI 1 APYrON BOEHHOW TEXHWKHW. Tenera nmena 3 Koneca,
npuyem nepeaHee Koneco 6bio 1 BefyLWMM 1 HanpasnAw M. Koten noaseLwnsancs
BNepeav nepefHero Kosieca TOMKoW B CTOPOHY ABMeHMA. CKOPOCTb ABMMKEHNA MOBO3KM
aoxoamna Ao 4 kw/u. Yepes kaxable 15 MUHYT ABUXeHWA NOBO3Ke TPebOoBaNoCh CTONbKO
e BpemeHv AnAa AONMBKM BOAbI M MoabeMa AaBneHna napa. «[laposad Tenera» KioHbo
€ 1794 rofia XpaHUTCA B My3ee.

B 1801 rogy Prvuapa TpeBMTUK MOCTPOM CAaMOABUXKYLLMICA NaCCaKMPCKAI SKMMaX
«MbIWYLINIA ObABOM», KAK MPO3Banu ero B Hapogde (puc. 1.6). [Mpn ncnbiTaHMAx OH
nepeBepHYNCA 13-3a OFPOMHbIX KOnec (2,5 M B AnaMeTpe) 1 COManca K pagocTu
M3BO3UYMKOB U HaceneHus. Cam TpeBUTUK OOnblie He BO3BPALLANCA K CBOe 3aTee,
a CTan KOHCTPYMpPOBaTb MapoBO3bl. HO ero nocnefoBateny Npofosixkanm paspaba-
TbIBaTb ¥ 3aMaTeHTOBAaM MOBO3KM CBOEWN KOHCTPYKLMN. Bbinv pa3paboTaHbl bonee
MOLLHble, Gonee nerkve 1 3KOHOMMYHbIE MapPOBbIe ABUraTeNN 18 MOBO30K, CKOPOCTb
KoTopbix focTurana 30 Kv/u. Ha noBO3Kax C MapoBbIM ABMUraTeNeM Hayanm NPUMEHATD
SMaCTUYHbIE WIHBI, PYNEBYIO TPANELMIO, MEXaHM3M ANA BPaLLEeHWA Konec O4HOW OCK
C pasHbIMK 060poTaMn — AnddepeHLman, LeNHOM 1 Aaxe KapAaHHbIN Ban OT NapOBOi
MalVIHbI K BEAYLMM KOecam.

Bckope Ha CMeHy TAXKENbIM 1 MaNIOMOLLHbBIM MapOBbIM MalVIHaM MpULLIEeN ABUraTeb
BHyTpeHHero cropaHna (1BC). M3obpeTatenem [1BC cumTaeTca GpaHLy3CKUI MEXaHMK
*Kak ITbeH JleHyap (1822-1900), koTopebiit B 1860 rogy NOCTPOWN ra3oBbli ABUraTeNb.
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PucyHok 1.6. MapoBoii aBTomo6unb TpeBuTtunKa

OpaHako GpaHLYy3CKUl BOEHHbIN nHxeHep Qununn J1eboH co3aan NpoeKT ra3oBoro
Asuratena 3a 60 net Jo JleHyapa, HO peann3oBaTh €ro He CMOT, TaK KaK Tparmiyecku
norné s 1804 roay. beinu n apyrine npeawecTBeHHNKM JleHyapa, 0aHaKo ero 3acnyra
COCTOWT B TOM, YTO OH NMOCTPOWI HE OMbITHBIN 3K3EMMIAP, @ TEXHOMOMYHYIO0, MPUTOAHYIO
ANA NPOM3BOACTBA MALUMHY, MPUYEM KaK pa3 B TOT MOMEHT 1 B TOM MECTe, FAe B HeWn
Oblna NCKNUMTENbHAA NOTPEOHOCTD.

Vlcnonb3oBas pa3paboTku SleHyapa, noapyyHbIi npofaasLa 13 KenbHa Hukonayc OTT1o
CKOHCTPYMPOBA S3KOHOMWUYHBIV Fa30BbIv ABuratens ¢ KN, gocturaowm 15%. [sura-
TeNb Ha3BaNM YeTblPEXTAKTHbBIM, TaK Kak MPOoLEeCcC B HEM COBEPLLIANCA 3a YeTblipe Xoaa
MOPLHA 1 COOTBETCTBOBAJ [1BYM 0O0POTaM KOMEHUATOro Bana. [lsuratesib 8 OCHOBHOM
MCMNONb30BaJICA B CTALMOHAPHBIX YCIIOBUAX, Tak Kak ero macca Ha 1 kKBt gocturana 500
Kr 1 TpeboBanca 6onbLIo pe3epByap 414 Pa3melleH s 3anaca rasa.

Havbonblwnin BKNag B co3aaHve 6eH3MHOBOIO ABUraTens, NPUrogHoro Ans UCnosb-
30BaHVsA Ha TPAHCMOPTHbIX cpeacTsax, BHecn . Jaimvnep (1834-1900) v B. Mainbax
(1846-1929). MNepsbin Auratens anmnepa (1882) rogmnca He TONbKO A1A CTaLMOHap-
HOTO, HO 1 ANA TPAHCMOPTHOIO NCNONb30BaHWA. YacToTa BpalleHmA Bana ABuratena
Navimnepa 6bina B 4-5 pa3 bonblie, Yem y ra3oBbix ABuUratener 1 goctirana 900
060POTOB B MMHYTY. 3HAUUTENBHO YMEHbBLLIMNACh MacCa ABMUraTens.
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Eule 6onee 3KkOHOMUYHBIN ABMUraTeNb YAanocb CO3AaTb HEMELIKOMY UHXEeHepy
Pynonbdy nzento (1858-1913). B 1893 roay vm Obinv NOCTPOEHDI NMepBble 06pasLbl
ABUraTens C BOCMIaMeHeHem TOMIMBHOW CMECK OT CKaTWVA, AOBEAEHHOIO MOCTENEHHO A0
40 atm. Mlcnonb3ya B kadeCTBe TOMMBa KePOCUH, apuratens uzena gocturan KINZ 34%.

Bonbluoe 3HaueHve AnA pasBUTA aBTOMOOMIbHOIO TPAHCMOPTa UMENO CO3AaHue
npnaHauem xoHom boHOom [laHnonom HafeXHoW MHEBMATUYECKOW LWVIHBI, KOTOPAaA
Oblna 3anateHToBaHa B 1888 roay. [o3Ke 0Kazanoch, UTo 3ANHOYPICKUIA UHKeHep
PobepT Ynnbam TOMCOH NONyYMn NaTeHT Ha aHANOrMYHYI0 MHeBMaLLMHY B 1845 roay.
OnHako TOMMCOH yMep He OCTaBWB HaC/Ie[IHVKOB 1 ero M300peTeHe 0CTanoCh 3a0biThiM.

C pazsutriem deonanmama Obinv Co3aaHbl HOBbIE YCNOBIA 1A Pa3BUTUSA MaTePUanbHOrO
NPOV3BOACTBA W, CNEeA0BATENbHO, ANA TpaHCnopTa. C pOCTOM NPON3BOANTENBHbBIX CIAS
yCUMNOoCh 0OLLIECTBEHHOE pasaenerue Tpyaa. Ha onpeaeneHHOM 3Tane BMeCTo ropo-
J0B-KpenocTei 1 rOPOAOB-LIEHTPOB BNACTV M aAMUHUCTRALMM CTany pacTy rOpoAa-LIEHTPbI
pemecsna v Toproein. YeenmueHrvie obbema Npov3BOACTBA, Pa3BUTVe CEMNbCKOTO XO3ANCTBA
0060CTPUN NOTPEOHOCTL B TPAHCMOPTE Kak ANs MPOM3BOACTBEHHDIX Hy»/, Tak 1 [171A BHELUHEN
MEXKIrOCYAaPCTBEHHOW TOPrOBAW. B CBSA3M C 3TM BO MHOMX CTpaHaXx NMpov3BOANINCS PaboTbl
MO PACLIMPEHWIO CETU PEYHBIX, MOPCKIX 11 CyXOMyTHbIX MyTein COOBLLIEHNS.

OTKpbITVIE HOBbBIX TOPrOBbIX MyTeM 1 HOBbIX CTPAH B XV-XVI BeKax yCKkopuio npouecc
Pa3noxeHna Geodann3ma 1 BOSHUKHOBEHMA KanUTaMCTUYeCKMX OTHOLEeHNY B EBpone.
7O Bpems, U3BECTHOE MOA Ha3BaHMeM Neproaa BENNKUX reorpadrueckinx oTKpbITUR,
MONOXMNNO0 HaYano KOMoHM3aumm AGpuKKM, A3nm n AMeprKu.

K KoHLy XVII Beka 6blnv M3BECTHbI MATb MaTePUKOB. [TocneaHWiA, LIECTOM KOHTUHEHT —
AHTapKTUAA Obl OTKPBIT PYCCKOWM 3KCNeanUmen Ha cyaax «BocTok» n «MunpHbIi» nog
KomaHaosaHnem O.D. bennnHcrayseHa B AHBape 1820 T.

B XIX Beke NOABMNCA HOBbIN B CyXOMYyTHOIO TPAHCMOPTa — »KeNe3HOA0POMKHbIN.
[NepBas B MMpe KOMMepUecKas xenesHaa aopora bbina nocTpoeHa B AHMum B 1825
roay nof pykooactsom CredpeHcoHa.

B TeueHvie BCen npedLecTByioLen UCTOPUM TPAHCNOPTHbIE CPEeACTBa (CyAa, MOBO3KY,
MKMBOTHbIE), KaK NPABWO, MPUHAANEXanV BNAAENbLLY rPy3a, OCYLLECTBAABLLIEMY MEPEBO3KY.

[Mpn KanuTannsme, N0 Mepe YKPYNHEHWA NPeanpUATUN, YCNOKHEHUA TEXHIKM,
TEXHOMOIMN 1 BO3PacTaHna 06beMoB MPON3BOLCTBA, XO3AMHY NPeAnpuUATAA CTaHOBM-
NIOCb BCE TPyAHEE COAepaTb COOCTBEHHOE CIIOKHOE 1 A0POroCTosALlee TPAHCMOPTHOE
X035IMCTBO, KOTOPOE HEBO3MOXHO ObINIO BCErAa MHTEHCMBHO MCMONb30BaThb. B CBA3M
C 3TVIM BCKOPE TPaHCMOPT BbIAENNACA B CAMOCTOATENbHYIO OTPACSIb, BbIMOMHAIOLLYO
nepeBO3KM MPy30B 1 MAacCakMPOB /1A MoOOro KNMeHTa 3a onpefeneHHyto nnaty. 310
MO3BOMMIO YCKOPUTL MpoLiecc GOpMUPOBAHNUA CaMOro TPaHCMoPTa M OCBOOOANTb OT
CNOXHbIX QYHKUMI MaWMHHOE NPOW3BOACTBO.

Taknm 06pa30oMm, B YCIIOBYMSX KanMTan1cTYeCckoro cnocoba npov3BoAcTBa TPaHCNopT
npetepnen KapAvHabHbIE V3MEHEHVIA, 3aKSTI0YaIOLLMECA B NMPUMEHEHWN MEXAHUYECKOTO
ABMraTens, paclunpeHn ceTv NyTein CoobLLEeHNS, BblaeneH1M TpaHCMopTa B 0CO0YI0 OTpacb
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Mpon3BOACTBa, ,D,I/Id)(])epeHLll/laLl,l/ll/l CpencTs 1 noAasieHM MOPCKOIo, PEYHOTO, KeJle3HO-
OOPOXHOIO, aBTOMOOWSIBHOTO, pr6OI'IpOBO£LHOI'O, a nosaHee 1 Bo3dyuHOro TpaHCropTa.

1.2. O6wan xapaKTepncTrKa TpaHCNopTa Kak oTpac/iin MmatepunanbHOro
npous3BoACTBaA

TepMnH «TPaHCMOPT» NPOUCXOANT OT NATUHCKOTO CIIOBA «transporto, UTo 3HaUMUT «MEPEHOLLY,
nepeBOXy, NepemMeLLato». B 3ToM C/I0Be OTpakeHa MaBHaA CyTb TPaHCNOPTa — nepemeLLaTs
B NMPOCTPaHCTBe Ntobble BELLECTBA, MPeAMEThI U XIBble 0OBEKTbI B BIAAE MPY30B W NI0Ael
(naccaxmpsbl). OHAKO KPOME M3HaYabHOro CMbICA 3TOT TePMIUH CTan ynoTpebnaTbca
B APYTVIX 3HaUEHWAX. Tak, B ONPEAENEHHOM KOHTEKCTE MOA CIOBOM «TPAHCMOPT» MOHMMAIOT:
1. OTpacib HaPOOHOrO XO3ANCTBA, MEIOLLYIO CBOVIM Ha3HauYeHem NePeBO3KyY rpy30B

1 NaCCaXkVPOB.

2. Komnnekc TexHn4ecKkmnx cpefcTs, obecneurBatolvx nepeBiKeHe MaTepuanbHOM

NPOLYKUMN U JIIOLeN.

3. CobcTBEHHO NpoLecc nepemelleHs rpy3a Uin niofer (MacCaXkMpoB) B MPOCTPaH-

CTBE, KOTOPbIN Yallle 0603HAYAETCS C/IOBOM «TPAHCMOPTUPOBKAY.

4. TlOTOK TPaHCMOPTHbIX EANHUL, ABVKYLWIMIACA NO BOAHOMY NyTW (Cyaa), No yauue
unu gopore (@aBTomobmnm).
5. OTaenbHyto MapTuio rpysa, Cleaytoulyo B onpeaeneHHblii MyHKT Ha3HauYeHWa

N KOHKPETHbIN aapec.

6. Pop uenoBeveckoi 4eATeNbHOCTU UK CNeLmanbHOCTb.

TpaHCMoPTY NPUCYLLIM BCE TPW HEMPEMEHHbIX 31EMEHTA, KOTOPbIE XapaKTepHbl 414
NobON OTPACN MaTEPUANBHOTO NPOW3BOACTBA, @ UMEHHO:
® CpefCTBa TPyAa, T.e. CpeCTBa TPaHCMOoPTa;
= OpefMmeTbl Tpyaa, T.e. 00beKTbl NepeBO3KM (FPy3bl M MACCaKMPbI);
= lelecoobpa3zHan AeATeNbHOCTb Ntofel, T.e. TPYA.

[Mpouecc NpPor3BOACTBa COOCTBEHHO Ha TPAHCMOPTE — 3TO CaMO MPOABUXEHNE
FPY30B 1 MaCCakMPOB 13 NMyHKTOB OTAPABNEHVA B MYyHKTbl Ha3HauYeHWA, a roTOBaA
NPOAYKUMA TPAHCNOPTa — 3aKOHUYEHHaA 1X NepeBo3Ka. [1p1 STOM BaXKHO MOHATb, UTO
B OT/IMYUME OT APYrWX OTpace MaTepuanbHOro MPOmM3BOACTBA, MPOAYKUMA TPAHCMOPTa
BbIpabaThiBAETCA U peann3yeTca OHOBPEMEHHO U, CllejOBaTeNbHO, ee HEBO3MOXHO
3aroTOBUTb BAPOK MW PE3EPBUPOBATb B OTANYMM OT MPOAYKLMN MaTePUanbHOroO
NPOW3BOACTBA, KOTOPYIO MOXHO BbIPaboTaTb 1 CIIOXKUTL B 3aMac C Tem, YTOObl MOTOM
pean3oBaTh ee B Nepunoj HEOXKNAAHHOTO COOSA UMW 3aMIaHMPOBAHHOTO CHUXEHWS
Tekylero npoussoacTsa. C 3TOV TOUKM 3peHus TpaHCNopT npefctasnaeT bonee
CNOXHYI0 OTPac/lb, Yem Moboe Apyroe MatepranbHoe NPoV3BOACTBO.

1.3. Ponb 1 3HayeHne TpaHcnopTa
3HaueHue TPaAHCMNOPTa AN1A CTPaHbl MCKITIOYNTENTBHO BEJTMKO. OH BbINONHAET BaXKHbIE
3KOHOMMYECKMe, CoLManbHble, KybTypHble 1 000POHHbIE QYHKLIMM FOCyaapcTBa.
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DKOHOMMYECKas POSlb TPAHCMOPTa COCTOUT MPeXAe BCEro B TOM, YTO OH ABMSETCA
OpraHuyecknm 3BeHoM Moboro NPoW3BOACTBA, Crielmanv3aLm 1 Koonepauun npes-
NPUATUI, @ TaKkKe CIYXKIT 1A JOCTaBKM BCEX BUAOB ChbiPbs, TOMMBA U NMPOAYKLUUM
13 MYHKTOB MPOW3BOACTBA B MYHKThl NOTPebNeHnsa. bes TpaHCNopTa HEMbIC/IMMO
OCBOEHVEe HOBbIX PaiOHOB 1 MPUPOAHBIX 6OraTCTB. TPAHCMOPT — BaXKHbIA haKTOp
B SKOHOMMUYECKOW MHTErpaLInW, a Tak e B MeX[yHapOAHOW TOprosre.

CoumanbHoe 3HauyeHne TpaHCNopTa 3ak/uaeTca B obecneyeHny TpynoBbix
1 ObITOBBIX MOE3A0K ftofei, B 0bneryeHmm ¢ NoMoLLbio TPaHCNopTa WX Gr13nyeckoro
TPpyaa, B YaCTHOCTU Mpu NepemelleHnr 60Mblinx 06beMOB MaTepPUanoB B nNpoLecce
NPOW3BOACTBA W B ObITY. TPAHCMOPT CNOCOOCTBYET COXPAHEHWIO 310POBbA, Npeao-
CTaBsA BO3MOXHOCTb JTI0AAM MOMb30BaTbCA 03[]0POBUTENbHBIMI PANOHAMM HE TONBKO
BNVXKHWX, HO 1 OTA@NEeHHbIX parioHoB. OH obecrieurBaeT BCem ofAM TeEPPUTOPUATbHYIO
AOCTYMHOCTb KYPOPTOB C UX LieNebHbIMU UCTOUHMKAMM, @ TakKe CrneLjManbHbiX Memn-
UMHCKMX LIEHTPOB B CTONMLAX M KPYMHbBIX FOPOaX.

KynbTypHOe 3HaueHvie TPaHCMopTa BeCbMa BESIMKO 1 MHOroobpasHo. 310 oblieHye
MeXAay NOAbMM 1 CroCob YAOBNETBOPEHNSA X SCTETUUECKIX NMOTpebHOCTeN. TpaHcnopT
OCYLLECTBAAET JOCTABKY [a3eT, *KyPHaNOB, KHWT 1 T, B HACENEeHHble MyHKTbI, a TakxKe AaeT
BO3MOXHOCTb MPOU3BOAUTL MEXAYHAPOAHbIN 0OMeH. MOLLHbIM CTUMYNATOPOM POCTa
Ky/bTypbl ABNAETCA OOLLeHWe WIPOKUX MACC HAPOAa C YUEeHBIMN, MUCATENAMM, XYAOKHVI-
Kamu, My3blKaHTaMW, MOe3[KM Ha CUMMO3MYMbl, KOHbePeHLW, ecTVBanv, BbICTaBKM U .M.

OB6OPOHHOE 3HaUeHKe TPAHCMOPTa — 3TO OAMH K3 BaxKHENLLIVX GaKTOpOB 060PO-
HOCMOCOOHOCTI roCyAapCTBa. ITO NepebpoCKa BOMCK 1M BOOPYKEHWS, CHAbXeHMe,
3BaKyaUusA NoAel 1 MaTepuanbHO-TEXHNYECKX PeCYPCOB.

OcCHOBHaA 33a4a TPAHCMOPTa — MNOMHOE YOBETBOPEH!E NOTPeOHOCTE NPOMBILLNEH-
HOCTW, CENbCKOTO XO3AMCTBA W HAaceNeHMs B NePeBO3KaX, Kak Mo 0Obemy, TaK 1 MO KauecTsy.

KauecTBO NepeBO30K NPOABNAETCA:

® B obecrneyeHnn 6e3onacHoOCT/ ABUKEHS;

B COKpaLlleHNM CPOKOB AOCTaBKM MPY30B M MacCaXKMpPOB;

= COONIOAEHNUM PETYNAPHOCTI NEPEBO3OK;

® OBbILEHNY YPOBHSA KOMBOPTa;

® obecrneyeHrn NOTHOM COXPaHHOCTY NMepeBO3VIMbIX IPY30B;
B OCTVKEHMI Boee BbICOKOW SIKOHOMNYHOCTY MepeBO3OK.

1.4. OCHOBHbIe TEPMUHbI N MOHATNA TPAHCNOPTHOWN CUCTEMbI

Cucrema B nepeBofie C rPeYeckoro A3blka O3HaYaeT Liefloe, COCTOALLee 13 YacTel,
onpepeneHHbIM 06pasom ynopaaoueHHoe. [Nof cuctemol NOHMMaeTCA onpeaeneHHan
COBOKYMHOCTb B3aMMOCBA3aHHbIX 3M1eMeHTOB, 0bpasyiolyx Lenoe, obnagatoliee
0COBEHHOCTAMM, OTCYTCTBYIOLLMMM Y COCTaBAAIOLIVX €€ SNEeMEHTOB. DNeMeHTbl CUCTEMb
B3aVMOLENCTBYIOT Mexay coboit. CBA3M 3aBWCAT OT TMMa cucTem. Jliobaa cnuctema
COCTOUT 13 PAAA NOACUCTEM, KaXKAYI0 113 KOTOPbIX MOXKHO Pa3aenuTh Ha PAZ SEMEHTOB.
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TpaHcnopTHaa cuctema — 3TO KOMIMEKC Pas3fINUHbIX BUAOB TPAHCMOPTA, Haxoma-
LMXCA BO B3aMMOAENCTBUM MPW BbINMOSHEHWUM NEPEBO30OK. TePMUH «MpPaHCNOpMHAs
cucmema» ynoTpebnaeTca NpUMeHUTENbHO K rOCYAapPCTBY, PETVMOHY UK KPYNHOMY
ropofy. B cocTas TpaHCMOPTHOW CUCTEMbI BXOAAT ClieflyloLLme BUAbI TOAHCNOopPTa: Xeses-
HOAOPOXKHbIV (PENBCOBLIN); MOPCKOW; PeYHON (BHYTPEHHWI BOAHDIN); aBTOMOOWIbHDIN;
BO3[YLLUHbIN; TPYOONPOBOAHDIV (BKMIOUAIOLLMIA HEQTENPOBOAbI, MPOAYKTOMNPOBOAb! /1A
nepeKaykn B OCHOBHOM NPOYKTOB HedTenepepaboTKi 1 ra3onpoBo/bl).

SnemMeHTaMu TPaHCMOPTHOWM CUCTEMbI ABNAIOTCA TaKKe: FOPOACKOW TPaHCNOPT, Npes-
CTaBMALNA CODBOM KOMMNEKC Pa3HbIX BIAOB TpaHCMopTa (METPOMOAUTEH, TPamMBal,
Tponnenbyc, aBTobyc 1 Apyrue), GByHKUMOHMPYIOLIMX 060COONEHHO B PasNUHbIX
ropofax; NPOMbIWAEHHbIV (MPOM3BOACTBEHHDIN) TPAHCMOPT, K KOTOPOMY OTHOCATCA
BCe BWAbI TPAHCMOPTA, OOCNYKMBAIOWIEro HEMOCPEACTBEHHO BHYTPEHHME HYX /bl
COOCTBEHHO MPOMBbILLNEHHbIX, CENbCKOXO3ANCTBEHHbIX, CTPOUTENBHbBIX, TOPTOBbIX
1 APYTAX NPEANPUATA 1 OpraHm3aLnii.

«EQnHasa TpaHCcNopTHAA cucTema» — MOHATUE, NMOAYEPKIMBAIOLLIES COLMANbHO-3-
KOHOMMYECKOe eiHCTBO BCEX BMOOB TPAHCMOPTa.

TpaHcnopTHasA ceTb — 3TO COBOKYMHOCTb BCEX MyTel COOOLeHWS, CBA3bIBAIOLLINX
HaceneHHble MyHKTbl CTPaHbl UKW OTAENBbHOMO PervioHa (KenesHble 4opOru, aBTOA0POTH,
BO3[yLUHble V1 BOAHbIE NyTK, TPYOOonpoBoabl). OHa XapakTepy3yeT MOLLHOCTb TPAHCMOopPTa.

BblgenatoT TpaHcnopT obuero 1 Heobuwero Nofb3oBaHMA. TpaHCMOPT obLiero
MONb30BaHNA — 3TO TPAHCMOPT, KOTOPbIN B COOTBETCTBUM C AENCTBYIOLMMU 3aKOHO-
MONOMXEHVIAMM [OSMKEH OCYLLECTBATL NepeBO3KM MPY30B U MaCCaKMPOB HE3ABNCUMO
OT TOrO, KeM OHW OblNV NpeabABAeHbl: rOCNPeanpPUATUAMU NN yUpexaeHnamu, obLe-
CTBEHHOW OpraHv3aLmnen, QUPMON NAN YACTHBIM ULIOM.

TpaHcnopT HeobLero Nob3oBaHNA — 3TO BEJOMCTBEHHbIN TPAHCMOPT, BbINOJ-
HAKOLWNIA NEPEBO3KM TOMbKO CBOETO BEAOMCTBA MMM NPeanpuUATUA. BeoOMCTBEHHbIN
TPaHCMOPT ellje Ha3bIBAIOT MPOMbILLSIEHHbIM, @ HEOONbLIKE MO NPOTAKEHHOCTH NMYTH,
Hanpumep K CKknafam, — NoAbesHbiMK NyTAMM. B KayecTBe TpaHCnopTa Heob-
Lero Nofib30BaHNA CAYKaT »Kene3Hble J0POri, MOPCKOW, PEYHON, aBTOMOOUNBHLIN,
BO3/YLLHbIN, TPYOONPOBOAHbIV TPAHCMOPT, @ TaKKe KOHBEMEPHbIN, KaHATHbIN 1 PAf
APYIUX, HAXOAAWMXCA B BEAEHNN COOTBETCTBYIOWMX HETPAHCMOPTHBIX MAHUCTEPCTB,
BELOMCTB, MPeANPUATUN.

[log marncTpanbHbIM TPAHCMOPTOM MOHNMAETCA:

= MpaHcnopm obue20 Nob308aHUS;

B Nymu coobweHuUs, CBA3bIBAIOLLME KPYMHEeWLLIne ropoaa U MPOMbILLNEHHbIE LIEHTPbI
CTPaHbl WY KPYMHOTO pervioHa. Hebonblive oTBETBAEHNA OT OCHOBHbBIX Maru-
CTpanew, HeCMOTPS Ha TO, UTO OHW BXOAAT B COCTaB CeTW 00LLero Nofib30BaHus, He
CUMTAIOTCA 3BEHBAMM MarCTPanbHOMO TPAHCMOPTa 1 OObIYHO UMEHYIOTCA NMHUAMM
MECTHOTO 3HaYEHWA.

HemarncrpanbHbIM e CYUTAETCA MPOMbILLIEHHbIV 1 TOPOACKOW TPAHCMOPT.
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YHuBepcanbHbIi TPAHCMOPT — 3TO TPAHCMNOPT, CMOCOOHbIV NMepPeBO3UTb MPaK-
TUYECKM BCE TPY3bl, @ TakKe MacCaxMpoB. Kee3HOO0POXHbIN, MOPCKOW, PEYHOMN,
ABTOMOOWIBHBIN 11 BO3AYLLHDBIA TPAHCMOPT, @ TakXKe COOTBETCTBYIOLLME BB FOPOACKOrO
N NPOMbILLIIEHHOrO TPAHCNOPTa ABMAIOTCA YHMUBEPCANbHBIMY BUAAMW TPAHCMOPTa.
CoBpemeHHble TPYOOMPOBOfbI Kak MArMCTPasbHOrO, Tak U MPOMBILIAEHHOIO Ha3HaYeH s,
a TaKXe KaHaTHble 1 KOHBeepHble BMAbl TPaHCMOPTa ABNAIOTCA CNeLMani3npoOBaHHbIMK,
XOTA OTfefbHble NepCneKTUBHbIE MPOEKTbl MOTYT ObiTb MPUCMOCOONEHbI K TPAHCMOP-
TUPOBAHWIO WMPOKOTO aCCOPTUMEHTA IPY30B 1 MacCaKMpPOB.

HeyHuBepcanbHbI TPAHCNOPT — 3TO CNELMaNM3NPOBAHHBIN UK CNeLnanbHbIN
TPAHCMOPT, NPeAHa3HAYeHHbI TONbKO ANA BbIMOHEHUA OAHOrO B1aa NepeBO30K
(FpPY30BbIX MW MACCAXKMPCKMX) NV ANA NepeMeLLeHnA TONbKO OAHOro POAA rpy3a
(ChINYYMX, XKNIOKNX).

ONCKpeTHbIN TPaHCNOPT — 3TO /OO0 TPaHCMopPT, rie npeaMeTbl NepeBO3KM
(Fpy3bl MK MAcCakmMpbl) NepeMeLlalnTCa MO NUHUAM edVHULAMI U OTAEAbHbIMU
rpynnamu (MapTuamm) C MOMOLLBIO HE3ABUCUMO ABVKYLIMXCA TPAHCMOPTHbLIX EANHULY
(aBTOMOGWNEN, NOE3A0B, CYA0B, CAMOJETOB 1 TI.).

HenpepbIBHbIN TPAHCMOPT — 3TO TaKOW TPAHCMOPT, FAe NPeAMETLI NEPEBO3KM Nepeme-
LLIAOTCA B BUAE HEMPEPBIBHOMO MOTOKA C MOMOLLIbIO Pa3MIMYHOTO POAA MMOKIX SIMHWI, LIHEKOB,
CKPebKOB, 9CKaNaToOPOB, a Takke TPybonporoaos. OgHako TPyOonpPoBOab, MCMOb3yemble
B KauecTBe HanpaBAAoLLMX, C ABVIKYLLMMIMCA B HUX OTAENbHbIMU eAVHMLIaMM (Kancynamu,
KOHTEMHEpPamMM, BaroHamm) OTHOCATCA K KaTeropum AVCKPETHOTO BWa TpaHCMopTa.

«TpaHCMOPTHbI NpoLecc» — TepMMH, 0603HaYaLLMI AeATENbHOCTb TPAHCMOPTA,
HanpaeBneHHyto Ha obecneyerrie NePeBO3KYM MPY30B M MACCaKMPOB (3TOT TEPMUH ABSIA-
€TCA aHaNoroM NOHATUA «NPOYECC NPOU3BOOCMBAY, MPUHATOTO B MPOMbILLNEHHOCTH). Kak
CMHOHVIM NCNONb3YeTCA TakKe TEPMUH «Nepeso30YHbIt NPOUECC», KOTOPbLIA OTPpaXKaeT
KOMMJIEKC OnepaLni, BbINONHAEMbIX NPV AOCTABKe MPY30B 1 MAaCCaKMPOB 13 MYyHKTOB
OTNPABNEHMA B MyHKTbl Ha3HAUEHWA.

Kaxxabli B TOAHCMOPTa BbIMOHAET CBOIO QYHKLMIO C MOMOLLbIO MOLLIHOTO TEXH M-
YeCKOro OCHaLLeHVA U KOMMANEKCa TeXHNYECKNX CPeACTB, yYaCTBYIOWMX B nepe-
BO30YHOM MpoLiecce.

CpencTBa TpaHCNOpPTa AENATCA Ha [1BE OCHOBHbIE KaTeropum:

B NOCMOAHHbIe Cpedcmaa, BKoualollye COOCTBEHHO My Tb (A0POry) 1 CTalMOHapHbIE
COOpPY»KeHUs CO BCeM Mx 000PYyAOBaHMEM;

B NO0BUXHOU COCMAB, K KOTOPOMY OTHOCATCSA BCE aKTMBHbIe (CaMOABMXYLLMECS)
1 NaccrBHble (MpULIENHbIe) eAnHULIBI, HeMOCPEeACTBEHHO OCYLECTBAAIOLIME Nepe-
JBVXKEHME TPY30B ¥ MacCaxXmMpPoB (BaroHbl, 6apu, asTonpuLiens 1 T.n.). K camonsu-
XKYLWVMCA eANHLEM OTHOCATCSA NOKOMOTVBEI, PEUHble 1 MOPCKMe OYKCMPbI, aBTO-
TArauu, Cyaa, aBToMoobunK, CamoneTsl U T.n. Bce camoxoaHble eAnHWLbI, UCMOb3ys
SHepreTUUeckyo YCTaHOBKY, 00M1aAaloT onpeaeneHHoN CUA0N TAM U MOLLIHOCTBIO [1/1A
BeeHNA COCTABOB 13 BarOHOB, 6ap, aBTONPULENOB C YCTAHOBIEHHOM CKOPOCTbIO.
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1.5. TeXHNKO-9KOHOMUYECKNEe 0COOEeHHOCTN 1 chepbl NPMMEHEHUSA
pa3nnyYHbIX BUAOB TPaHCMNopTa

© o N o

MpenmyuecTBa »KenesHO[OPOKHOro TpaHcnopTa:

BO3MOXKHOCTb MpoKnafKky Ha Ntob0KM CyxonyTHOW TEPRUTOPUK U Aaxke MOABOAHON
(Na-MaHww).

ObecneyeHue CBA3M C OONbLUINHCTBOM MPOMbILWIEHHbIX 1 CENbCKOXO3ANCTBEHHbIX
NPeanPUATUI, UMEIOLWNX CBOW KeNe3HOA0OPOKHbIE MOAbE3AHbIE MY TN,

Bbicokaa npoBO3Haa cnoCOOHOCTL (MO OAHOMYTHOW NNHUM MOXHO NepeBO3nTb
20 MJIH TOHH py3a B rof, a no AsyxnyTHon — Ao 100 MAIH TOHH B TO4 B O4HOM
HanpasneHnn).

PerynapHoCTb NepeBO30K HE3ABMCKMO OT KNMMATUUECKINX YCIOBUI U BPEMEHN
CYTOK.

PaccTosHme nepeBo3KM Mo »Kefe3HbIM AoPOram, Kak Mpasuiao, MeHblie, Yem pPaccTo-
AHWE NepeBO3KM Ha BOAHOM TpaHCMopTe.

Hu3kan cebecToVMOCTb MepeBO30K MO CPABHEHMIO C APYTMM BUAAMY TRAHCMOpPTA.
bonee BbICOKasa CKOPOCTb AOCTABKM MPY30B MO CPABHEHMIO C BOAHBIM TRAHCTOPTOM.
Bonblias MaHEBPEHHOCTb B MCMONb30BaHWM MOABVMKHOIO COCTaBa.

MeHbliee BO3AENCTBIE Ha OKPYKaloLLyo Cpefly MO CPAaBHEHMIO C aBTOMOOWIIbHbBIM
Y BO3[YLWHbIM TPAHCMOPTOM, OCOBEHHO MPK SNEKTPOBO3HOM TAre.

. DT 0OCOOEHHOCTV ONPEAENSIOT KENE3HOLOPOXHbIV TPAHCMOPT KaK YHUBEPCANbHBIN

ANA NepeBO3KW rPy30B Ha fJajibHWE W CpefHMe PacCTOAHMUA 1 MacCakKMPOB Ha
CpefiHve PacCTOAHMA 1 B NPUropoaHOM coobuleHnm. OCHOBHOW HEOCTATOK XKenes-
HOAOPOXKHOIO TPAHCMOPTa — OOMbWOW PAacXof MeTanna Ha NOCTPOWMKY A0OPOr
(NprmepHO 150 TOHH Ha 1 Km).

MpeumywecTBa aBTOMOOGUNBHOIO TPaHCMNoOpTa:

CKOpOCTb AOCTaBKM FPY30B BhilLE, YeM Xefle3HOAOPOXHbIM 1 BOAHbLIM TPAHCMOPTOM.
BO3MOXHOCTb JOCTaBKM rPY30B OT CKafla rpy300TNpaBMTeNns K CKAady rpy3ono-
nyyatens 6e3 neperpysox.

PerynspHOCTb NepeBO30K Npu HaNuuMmM JOPOT C TBEPAbLIM MOKPbLITUEM.

MeHbLune KanuTanbHble BIOXKEHWA B OCBOEHME Masoro rpy30roToKa Ha HebonbLnx
PACCTOAHUAX, YEM Ha XKeNe3HOA0POKHOM TPaHCMopTe.

PaccTosiH/e NepeBO30K MeHbLIE, YeM »Kefe3HOAOPOKHBIM 1 BOAHBIM TPAHCMOPTOM,
0COOEHHO B FOPHbIX YCOBMAX.

Cdepa nprmeHeHNA aBTOMOOMIBHOTO TPAHCMOPTa — NepPeBO3Ka MPYy30B M nacca-

KMPOB Ha KOPOTKME PAaCCTOAHNS, @ LIEHHBIX 11 CKOPOMOPTALLMXCA MPY30B — Ha CpeaHmne
PaCCTOAHNMA.

HepocTtatkn aBTOMOOWUIbHOIO TpaHcnopTa: JOCTAaTOYHO BbICOKaA cebecTonmMoCTb

NepeBO30K; BbICOKaA CTerneHb 3arpAsHeHA or<py>+<a+ou4e|7| Cpebl BbIXJTOMHbIMK Fa3aMi.

1.

MpenmylecTBa peyHoro TpaHcnopTa:
BbicOKas MpoBO3HasA CNOCOBHOCTb, 0COBEHHO Ha MMYOOKOBOAHbBIX PEKaX.
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2. Hu3kas cebecTonMoCTb MepeBO30K.
3. MeHbllie yaenbHble KanuTanbHble 3aTpaThl U Pacxoj MeTanna.

HepocTaTku: ce30HHOCTb MepeBO30K, HECOBMaeHNe HanpaBneHWst Pek C OCHOB-
HbIMV TPY30MOTOKaMM, HU3Kad CKOPOCTb [JOCTaBKM MPY30B, PAaCCTOAHMS NMepeBO3KY
Honble, Yem Ha OCTaNbHbIX BUAAX TpaHCNopTa. [103ToOMy peuHo TPaHCNOPT UCMOSb-
3yeTcAa AnA NepeBO3KM MAaCCOBBIX FPY30B Ha CpefHMe W AanbHUe paccToaHuA (nec,
Necok, webeHb, ynobpeHua 1 T.4.).

MpeumywecTBa BO3ayLWHOro TpaHcnopTa:

1. BO3MOXHOCTb NepeBO3KM NacCaKMPOB U rPy30B B IIOOOM HanpasneHuK, B TOM
yncne U B TPYAHOAOCTYMHblE PAVIOHDI.

2. bonbluaa CKOpOCTb JOCTaBKM.

PaccTosHMe NepeBO3KM MeHblie, Yem Ha APYTX B1ax TPAHCMopTa.

4. MeHblie KanuTanbHble BNOKEHWS MO CPABHEHWIO C XKeNe3HOA0POKHbIM 1 aBTOMO-

OUNBbHBIM TPAHCTIOPTOM.

HepocTtaTok: BbicoKas cebecToMMOCTb NMepeBO30K, bonblive yaenbHble 3aTpaThl
TOMMBA, 33BUCUMOCTb OT MOTOAHbIX YCIIOBUN.

Bo3ayLIHbIM TPAHCMOPT B OCHOBHOM MPUMEHAETCA NpUY NepeBO3Ke MacCaxkMpoB
1 0COB0 LIEHHBIX TPY30B Ha AasibHie PacCTOAHVSA U B TRYAHOAOCTYMHbIE PalioHbI.

XapakTepucTka KpynHenwmx TPaHCNOPTHBIX COOPYKEHWI M1pa NprBefeHa
B Tabnmuax 1.1-1.4.

w

Ta6nuua 1.1. KpynHenwue xKene3HogopoXHble TOHHEN

HasBaHue OnuHa, | Kon-Bo CrpaHa MenesHasa popora lop BBOAA
M nyten (yuacTok) B dKCnya-
Tayumo
CelkaH 53850 2 AnoHNnA XakopaTe (0. Xokago) — CrpowTca

Aomopn (0. XOHCHo)

Hancnmmnazy 22228 2 AnoHNnA Tokno — Humrata 1979
(yuacTtok Takaca-
Ku-Myiika)
CumnnoHckmn I 19825 1 senuapns, bepH — MunaH 1922
NTanns
CuMNNOHCKMA | 19803 1 Wsenuapns, bepH — MunaH 1906
Tanns
CuH- KaMmoH 18713 2 AnoHmnA CumoHoceku (0. Xocto) 1975

—Kutakiocio (0. Kiocto)

ANneHNHCKNN 18519 2 ranua BonoHba-OnopeHuma 1934
Pokko 16250 2 AnoHmA Ocaka—Kobe 1972
Dypka 15400 |1 UWsenuapna Kyp — bpur 1979
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HasBaHune OnuHa, | Kon-Bo CrpaHa KenesHasa popora log BBOAA
M nyten (yyacTok) B dKCnnya-
Tauuio
Ceepo- mynckmn | 15300 1 Poccua Bpatck-Komco- -
MOJbCK-Ha-Amype
Cen-ToTapp 15003 2 [LIsenuapua basenb — Munan 1882
JTa-MaHuw 49000 2 OpaHuus, - 1994
AHrnua
AHrper-Ilan 19100 1 Y36eKncTaH AHrpeH-Tlan 2016
Ta6nuua 1.2. KpynHeriwme MocTbl 3apy6eXHbIX CTpaH
KoHTuHeHT | CTpaHa, ropop Bupg HasHaueHue OnuHa, | Top nocTp-Ku
1 Ha3BaHue npenAaTcTBUA M (peKoH-u)
MocTa
EBPOTA
TaHreHyvane Wtanua, MunaH [opopnckan fopopackon 8000 -
TeppuUTOpUA
dnaHa LIBeuma, Mponne Kanb- | ABTOLOPOXHbIV 6070 1972
Kanbmap MapCyHA
[Manba Wtanua, Peka lNanba ABTOLOPOXHbIN 5374 1974
Opsneto
[aHnsa bantuickoe ABTOLOPOX- 13401 1996
- n Weeuws mMope HO-ene3Hoao-
POXKHbII
A3NA
HaHKNHCKWI Kutan, HaHknH Peka AHL3bI CoBMeLlLEeHHbI 6772 1969
[MatHa Hansa, MNaTtHa Peka laHr ABTOLOPOXHbIN 5575 1973
TXOHr-naHr BbeTHam, XaHom Peka XoHrkxa CoBMelLeHHbI 5500 1984
AOPUKA
Kaptep Hurepwua, Jllaroc | JlaryHaJlaroc | ABTOAOPOXHbIV 5000 1980
Jloyap-3am- Mozambuk, CeHa | Peka 3ambesn *KenesHopgo- 3677 1972
6e3n POXHbIN
CEBEPHAA AMEPKIKA
[NoHYyapTpenH CLWIA, Hosbii O3zepo NoHYap- | ABTOAOPOXHbIM | 38422 1959
I OpneaH TpenH
[NoHYyapTpenH CLIA, Hosbii O3zepo NoHuap- | ABTOAOPOXHbIM | 38352 1969
Il OpneaH TpeuH
IOMKHAA AMEPUKA
Pro-Hutepon bpaswnua, byxta l'yaHa- ABTOLOPOXHbIN 13900 1972
Pro-ge-xa- 6apa
Henpo
1 Hutepown

27



[ymu coobuweHus

KOHTUHEHT CrpaHa, ropog Bug HasHaueHune [OnuHa, | Top nocTp-kun
M Ha3BaHMe npenATcTBUA M (pekoH-1)
MocTa
XeHepanb-Pa- Benecyana, O3epo Mapa- | ABTOAOPOXHbI 8678 1962
dasnb-Ypaa- Mapakal6o Kalbo
HeTa
ABCTPANINA
BpucbeH-Pep- ABCTpanus, 3anve bpambn | ABTOLOPOXHbIN 2760 1979
Knnod BpwncbeH

CaMmbl KpYMHbIA B MUPE »eNe3HOA0POXHbIN BOK3an — «[pana CeHTpan TepmuyHany

(Hbto-Vlopk), noctpoer B 1903-1913 rofax. Bok3an UMeeT «ByxypOBHEBYI0» CTRYKTYPY,
3aHuMMaeT nnowanb 20 ra. Ha BepxHem «ypoBHe» nmeeTca 41 nyTb, Ha HKHeM — 26.
B cpenHem exxeHEBHO UM Nonb3yeTca bonee 550 noe3aos 1 180 000 naccaxumpos,
npvdem 3 mionsa 1947 roga 34ecb NobbIBano PEKOPAHOe YMCIO Naccaxmpos — 252 288
YyenoBsek.

Ta6bnuua 1.3. BaxkHeliwve cyqoxoaHble KaHarbl

Ha3sBaHue OnuvHa, | WupwuHa, | Ty6buHa Ha OKeaHbl (Mops), pekn lop
(cTpaHa) KM M dapBarepe, (KaHanbl) LN Hace- NOCTPOIKN
M JIEHHbIe NYHKTbI, coeaun- (pekoH-
HAeMble KaHanom CTPYKLUN)
beperoson 5580 40-60 2,8-13,0 bocToH (Ha ATnaHTtu- 1972
(CLWA) yec-kom nobepexbe) —
BpayHcemn (MekcrkaHcKkmi
3an1B)
Benukun 1782 40-350 2,0-3,0 [leknH — BocTouHo-Kntam- Xl sek
(JatoHbx3) cKoe mope (1961)
(KnTan)
Bonro-bantui- 1110 25-120 4 n6onee | Peka Bonra - bantuiickoe 1810 (1964)
CKWN BOAHBIN mMope
nyTb (Poccus)
Hblo-Mopk — 835 37,5 36 O3epa dpn v WamnnenH — 1918
Crent-bapmx peka lya3oH
kaHan CLUA),
B T.U. Jpu-KaHan 540 50 36 O3epo dpn — peka lyasoH 1925
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Ta6nuua 1.4. KpynHeriwne aBTogopOKHbIe TOHHENM

Ha3BaHne AnuvHa, m Yucno CrpaHa lopopa, lon BBOAA
nonoc coeauHnA- B 3KCnnya-
DBVXKeHnA emble aBTo- Tauuto
poporou
Cen-ToTapa 16320 2 Weenuapna | Liopux — 1980
MwunaH
Apnbbepr 13932 2 ABCTpuA NHcbpyk — 1978
Lllopwmix
Dpextoc 12800 2 DpaHuus, Jlnon — 1980
Wtanua TypuH
MoH6naH 11600 2 DpaHuus, KeHeBa — 1980
tanua TypuH
KaHeTuy (oByXxTOH- 10885 4 ANoHNA Tokno — 1976
HesbHbIN) Huurata
pan-Cacco (aByx- 10170 4 VTanua Pum — 1975
TOHHESbHbIN) [PxynmaHoso

Camol [IMHHOW Xene3Hov Joporon cymTaeTca TpaHCCMbMpCKan MarncTpasb NpoTs-
MKEHHOCTbIO 9438 kv oT Mockebl 4o Haxoaku Ha JanbHem BocToke. Camble 6osbLuve B Mype
3a/bl OXKMOAHUA — YeTbipe 3ana Ha Bok3ane «[leknH» (Kiutait), OTKpbITble B CEHTADOPE
1959 ropa. Tam moryT nomecTuTbea ctos 14 000 yenosek. Camad ANMHHAA XKene3Hoa0-
POXHasA nnatdopma B M1mpe — Kxaprnyp, 3anagHbii berran (VIHama), ee anvHa 833 m.
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2. XKEJIE3HOAOPOXHbIV TPAHCIMOPT

2.1. KpaTkasa ucropnyeckas cnpaBska

KenesHoLoPOXKHbBIM TPAHCMOPT ABMAETCA C/TOXHBIM MHOTOOTPAC/IEBLIM XO3ANCTBOM,
B COCTaB KOTOPOIO BXOAUT »efne3Hasa Aopora U NpeanpuaTys, a Takke aMUHUCTPATHB-
HO-XO3ANCTBEHHbIE, KYNETYPHO-ObITOBbIE 1 MEAVLIMHCKIME yupexkaeHna. 1A BbINONHEHNS
NepeBO30YHOrO NPOLIECCA »KeNne3Hasa [opora UMeeT TexHuueckre cpeactsa. OCHOBY
TEXHUYECKOrO OCHALLEHWIA KENe3HOAOPOXHOIO TPaHCMOPTa COCTABAAT MyTb C UCKYC-
CTBEHHbIMW COOPYXKEHMAMM, CTaHLWM 1 APYyre pasfenbHble MyHKTb C MacCaKUPCKIMK,
TPY30BbIMA 1 SKUMMPOBOYHBIMI YCTPOWCTBaMK; MOABMAKHONM COCTaB; AEMO; YCTPONCTBA
SHEeProcHabKeHWd, BKMOYaA TATOBbIE NOACTAHLMM 1 KOHTAKTHYIO CETb Ha SNeKTPUGULMPO-
BaHHbIX TMHIAX; YCTPOMCTBA BOAOCHAOKEHWA; CNeLinarnbHble COeACTBa ANA PeryMpoBaHuA.

Ta6nuua 2.1. dKcnnyaTaunoHHas A/INHA KeNle3HOAO0POXKHbIX NyTen

CrpaHa SKcnnyaTauMOHHaA AJINHA KeNe3HOA0POXKHbIX MnoTtHocTb
nyten KA.
BCEro, KM B T. U. NeKTpUPMUmpO- nyTed, km/
' " 1000 Km?
BaHHbIX
KM %
CCCP (1989) 147359 53862 36,6 6,6
CLWA (goporn 1 knacca) 205280 1667 0,8 219
OpaHuma 34563 12008 34,7 63,5
OPT (1987) 30520 11871 389 123,0
Anoxwua (1987) 27188 9367 34,5 73,1
Kutam 52767 5738 10,9 55
Hovs 61986 6664 10,8 18,9

2.2.MyTb n nyTeBoe X03ANCTBO
>K€J'I€3HO£LO|C)O>KHI>II7I MyTb — 3TO KOMMJIEKC MHMEHEPHbIX coopy>|<eH|/1|7|, npegHasHa-
YeHHbIV /1A NPOonyCcka No HeEMY NOE3A0B C YCTaHOBIEHHON CKOPOCTbLIO.



[ymu coobuweHus

K nyTeBomy XO34MCTBY »Kene3HOA0POKHOro TPAHCMopTa OTHOCATCA COOCTBEHHO
MyTb CO BCEMU €0 COOPYKEHVAMM U YCTPOMCTBAMM, a TakKe KOMMIEKC NMPOU3BOA-
CTBEHHbIX NOAPAa3AeNeHNI 1 XO3AUCTBEHHbIX NPeANPUATIAN, NPeaHa3HAYEeHHbIX 414
obecneyvenus becnepebotHoM PaboTbl KeNe3HOAOPOKHOIO MyTW N MPOBeAEHNA ero
NNaHOBO-NpeaynpeAnTeNbHbIX PEMOHTOB.

YAenbHbIM BEC MYTEBOTO XO3ANCTBA B CUCTEME »Kef1e3HOAOPOXKHOro TpaHCNopTa
XapakTepu3yeTca Tem, UTo Ha ero Aot npuxoanTca bonee 50% BCeX OCHOBHbIX CPeCTB
XenesHblx fopor v cabile 20% obLier YNCNeHHOCTU PaboTHNKOB.

KenesHoOoPOXKHbIN My Tb COCTOUT M3 3eMAAHOIO MOAOTHA CTPOro ONpPeAeneHHbIX
Pa3MepOB B BMNIE HACHIMM U BbIEMKM, HA BEPXHIOK MOBEPXHOCTb KOTOPOrO NOMe-
waeTca bannacTHas Npu3mMa 13 WebHsa, rpaBua uim necka. Ha Hee no onpeaeneHHoN
aMiope YKNablBalOTCA »Kene300eToHHbIe, IePeBAHHbIE UK MeTannyecke Wwnasbl,
3aTem K HIM C MOMOLLbI0 OCOBbIX CKpenneHu NPUKPennaTCa CTalbHble PenbChbl.
[PV NPOEKTVUPOBAHUM U CTPOUTENBCTBE KEeNe3HOAOPOKHbIV MyTb CTPEMATCA CAeNaTb
NPAMBIM 1 FOPU3OHTANbHBIM, @ MPY HEBO3MOXHOCTU 3TOr0 — 0e3 KPYTbIX YKIIOHOB
B Npodune 1 3aKpyrneHnin B nnaHe. Yem Kpyye yKIOH NyTU 1 4em MeHbLe paamychl
KPVIBBIX, TeM OOMblle COMPOTUBNEHME ABVKEHWIO.

B pasHbIx CTpaHax Mypa »efiesHble JOPOrv MMEIOT PasHyHo LUMPUVHY Konew. Kene3Hble
poporyt CHI v QuHAAHAUW UMEIOT WWPWHY KONEW, NCUMCIAEMYIO MEXAY BHYTPEHHUMM
FPaHAMU TONOBOK PefbCoB, paBHyto 1520 Mm. Ha ocTpose CaxannH WrpKrHa Konewn
B OCHOBHOM cocTasndaeT 1067 Mm. EBponelickie CTpaHbl (3a UCKYeHem VicnaHnm
n MNoptyranum), a Takxke KaHaga 1 CLIA nvetoT koneto 1435 mm. B 6onblUnHCTBE CTpaH
IOxxHOM AMepuKky, B VIHOWK, Vicnannmn n FopTyranum WwnprHa konen pasHa 1600, 1667
n 1676 MM. HekoTopble CTpaHbl UMetoT bonee y3kylo koneto (4o 750 mMm). B AnoHmm
OCHOBHadA konea —1067 MM, HOBble CKOPOCTHbIE MarncTpan — 1435 Mm.

PKenesHoOOPOKHbIN MyTb COCTOUT U3 HUAKHETO 1 BEPXHETO CTPOEHUN. HImKkHee CTpo-
eHvie My T BKIIOYAET 3eMIAHOE NONOTHO (HACbiMb, BbIEMKA, MOMYHACbINb, NOMYBbIEMKA)
M NCKYCCTBEHHbBIE COOPYXEHNA (MOCTbI, TOHHENN, TPYObl, NOANOPHbIE CTEHDI U A1P.).

K BepxHeMy CTPOEHMIO NMyTn OTHOCATCA 6aNNaCTHLIN CIOW, WNanbl, PenbChbl,
KpenneHns, NPOTVBOYIOHbI, CTRENOYHbIe NMepeBO/bl, MOCTOBbIE 1 MepeBO/Hble OPYChs.
MOUWHOCTb BEPXHETO CTPOEHMA MYTW XapaKTeprn3yeTca TUMOM PebCoB, KaUeCTBOM
6annacta 1 TONWMHOM 6anNacTHOro C10A, TUMOM LUMan 1 X KONMYeCTBOM Ha 1 KM.

3eMIIAHBIM NOSIOMHOM HAa3blBAETCA COOPYKEHME, CITyKalllee OCHOBaHMeM /A BepX-
Hero cTpoeHuna nyTv. OHO NPeACTaBnAeT COOOM KOMMIEKC MPYHTOBbIX COOPYKEHWN,
nonyyYaemMblx B pesynbrate 06paboTKM 3eMHOV MOBEPXHOCTN 1 NpeaHa3HaYeHHbIX
ANS YKNaAKy BEPXHero CTpoeHu s, obecneyeHnsa yCTOMYMBOCTY NMyTH U 3aLLUTbI €70 OT
BO3AENCTBMA aTMOCPEPHBIX U FPYHTOBbLIX BO.

VckyCCTBEHHbIE COOPYKEHWA YCTPAWBAKOTCA NPU NepeceyeH Xene3Hoa0pPOX-
HbIMU TMHUAMK PEK, KaHaNoB, AOPOr U APYrMX NPenAaTCTBUA. K HUM OTHOCATCA MOCTbI,
NyTenpoBObl, BUAAYKW, SCTaKafbl, TOHHENK, ranepeu, Tpyobl U Apyrie COopyKeHNs.
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2. )Kene3HooopoxHbIl mpaHcnopm

Mocm (puc. 2.1) — NCKYCCTBEHHOE COOPYKEHVIE, YCTPavBaeMOe Hal BOAHbIM MPOCTPaH-
CTBOM. MOCT COCTOUT 113 Npo/IemHbIX CmpoeHUU, ABNAOLLMXCA OCHOBAHWEM 1A My TH, 1 ONOp,
NOOAEPKMBAIOLLMX NPONETHBIE CTPOEHWA. beperosble Onopbl MOCTa Ha3bIBAOTCA YCMOAMU,
NPOMEXYTOYHblE — Obikamu. Onopammn MOCT Pa3AenAeTca Ha NposIemsl.

MocTbl GbIBAIOT: NO YUC/TY NPO/IEMO8 — OfHO-, IBYX-, TPEXMPOETHbIE U TA.; NO
KOHCMPYKUUU NPOSIEMHO20 CMPOeHUAs — C €340 NOHW3Y, C €340 NOBEpPXY, C e300
nocepeauHe; No YUy 2/1a8HeIX Nymeld — OAHO-, ABYX- ¥ MHOTOMYTHbIE; N0 Mamepuasny —
KaMeHHble, MeTannmueckme, xxene3obeToHHble, AepeBaHHbIE; N0 O/1UHE — Masble — A0
25 ™, cpeanme — ot 25 go 100 m, bonbliumne — oT 100 1o 500 M 1 BHEKNACCHbIe — Gonee
500 m. Okono 70% MOCTOB — METaIMYeCcKue, COOK KX Cly0bl cocTasnsaeT 80 v bonee ner.

PucyHoK 2.1. MocTbl ¢ e3g011: a — nosepxy; 6 — NoHU3Y; 8 — NocepeduHe

33



[ymu coobuweHus

p s

PucyHok 2.2. lNyTtenpoBog

[lymenposodel CTPOAT B MeCTax NMepeceyeHvis Kene3Hblx 1 aBTOMOOMbHbIX AOPOT
U [BYX KeNe3HOLOPOXKHbIX IMHWI (puc. 2.2).

PucyHok 2.3. Buagyk Muiio (le Viaduc de Millau). [llecme yeHmpaneHeix
nponémos Viaduc de Millau umeiom 0niuHy — 342 M kaxowil, a 08a KpatiHux — No
204 m. MakcumaseHas 8blcoma 0opoxHo20 No0MHA HAod 3emnéli — 270 M, Makcu-
MGAJIbHAA 8bICOMA NUIOHO8 — 343 M
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2. )Kene3HooopoxHbIl mpaHcnopm

PucyHok 2.4. Octakaga

Buadyku COOpYatoT BMECTO BbICOKOMN OObIYHOW HACIMW MNP NepeceyeHmn ene3How
JOpOroW ryboKKx OBPAros, yuenuin (puc. 2.3).

Scmakadel yCTPavBatoT B3aMeH OOJbLLVX HAChINe B ropoaax, rie OHW MeHbLLe CTec-
HAKOT YULb! U He NPEenATCTBYIOT NPOe3ay 1 NPOXOAY MNOA HUMM, a TaKXe Ha MOAXOAaxX
K 6ONbLIMM MOCTaM Yepe3 pekin C LINPOKUMI NMoMamm pa3nmea Boabl (puc. 2.4).

ToHHesu CRyaT 4na NpoKNaaKku NyTv nod 3emnein (puc. 2.5). Mo MecTy pacnonoxeHus
OHW BbIBAIOT 20pHbIE, NOOBOOHbIE 1 20POOCKUE (METPOMONUTEHDI).

ToHHenb nof Jla-MaHuwem (dp. tunnel sous la Manche, anrn. Channel Tunnel, Takxe
nHoraa npocto Euro Tunnel) — »ene3HofopOXHbIM ABYXMYTHbI TOHHENb, A/IMHOM

PucyHok 2.5. ToHHenb (EBpoTOHHEeNb, TOHHeNb nog Jla-MaHwem)
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PucyHok 2.6. MpotnBoo6BanbHas ranepes
0KONO 51 Km, 13 KoTopbIX 39 kKM nog nponveoM J1a-MaHuw. CoeinHAET KOHTVHEHTANbHYIO
EBpony ¢ BennkobputaHmen xene3HoaopoKHbIM coobuleHrem. bnarofaps TOHHeNo
CTano BO3MOXHO NOCETUTL JIOHAOH, OTNPaBMBLLMCE 13 [Tapwika, BCero 3a 2 yaca 15 MUHyT;
B CaMOM TOHHes1e noe3aa HaxogAatca ot 20 A0 35 MUHYT. bbin TOPXKeCTBEHHO OTKPbIT 6 MasA
1994 rofa. EBPOTOHHESb ABNACTCA TPETLYM MO MPOTAKEHHOCTN KeNe3HOAOPOXKHLIM
TOHHeNem B Mvpe. bonee ANMHHbIMK ABAAKOTCA TOHHENb «CalKkaH» 1 «[OTapACKA TOHHENb.

[anepeu CTPOSAT B ropax B MecTax BO3MOXHbIX 00Banos (puc. 2.6).

Tpybel (pyC. 2.7) NPUMEHSIIOT MPY MepeceueH XenesHom 4oporor HebobLIVIX BOAO-
TOKOB ¥ Cyx0A0m0B. [10 By MaTeprasnos pa3nvuaioT KameHHble, MeTanindeckyie, 6eToHHble
1 »kene3obeToHHble TPyobl. LLInpokoe pacnpocTpaHeHue Nonyumnmu cbopHble xenesobe-
TOHHble TPYOb! 113 OTAebHbIX 3BEHBEB, Pa3AeNeHHbIX AedOPMALIMOHHbIM LIBAMI. 3aTPaTbI
Ha COOpYeHMe 1 cofiepkaHvie TPyO 3HaUMTENbHO MeHbLLe, YemM MOCTOB. Ha Bbixoaax
1 BXOAax TPYObl MIMEIOT OrOMOBKM, PACLUMPAIOLLMECA B HAaNpaBneHuax oT Tpyobl. CyLe-
CTBYIOT 1 6€30roNI0BOYHbIE MeTannyeckrie rodbprposaHHble Tpyobl. OHW Aeluesne 1 nerye

PucyHok 2.7. Tpy6a
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2. XKene3Ho0opoxHeil mpaHcnopm

Peka \\//
[Mocenok m

PucyHok 2.8. MnaH Xene3HogopoXKHOro Ny T

»ene300eTOHHbIX, He MeIOT QyHOaMEHTa, YTO MNO3BOSAET 3HAUMTENBHO COKPATUTL CPOKM
cTpovTenbcTaa. C yBenmueHnem BbICOTb HAChiny BO3PACTaEeT AN1Ha TRYObI 1 ee CTOMMOCTb.

Tpacca *enesHoLOPOKHON NIMHUM XapaKTepusyeT NMonoxKeHre B NPOCTPaHCTBE
NPOACBLHOM OCK MYTW Ha YPOBHE BPOBOK 3€MAAHOrO NOAOTHA.

[11aH xene3Ho0opoxHo20 Nnymu (MMHUK) — 3TO NPOEKUMA TPACChl Ha FOPU30H-
TaNbHYI0 MIOCKOCTb, COCTOUT M3 MPAMBIX 1 KPUBBIX YUYaCTKOB (puc. 2.8). KpriBble Manoro
paauyca (500 M 1 MeHee) BbI3bIBaIOT 10 paamyca KPyroBOW KPUBOW CHIKEHME CKOPOCTH
JBVIXXeHVs, NOBbILIEHHbIY OOKOBOW M3HOC PENBCOB W KONEC MOABWKHOIO COCTaBa, Yau-
HeHe NMHWK, MOBbILLAIOT COMPOTUBIEHNE ABVXKEHUIO U YXYALIAOT BUANMOCTb MaLLn-
HVCTam. [ina obecneyeHyst MNaBHOTO BMMUCbIBAHWA NOABUKHOIO COCTaBa B KPYroBble
KpWMBble OHW CONPAraloTCA C MPAMBIMIA YYaCTKaMM My T C MOMOLLBIO NMePEXOAHbIX KPUBbIX,
PafVYC KOTOPbIX MOCTENEHHO YMEHbLIAeTcA OT R.
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PucyHok 2.9. MpogonbHbIi npodunb
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[podoneHeiti npogusib Nymu — 3TO Pa3BepTKa TPACChl Ha BEPTUKANbHYIO MIOCKOCTb
(prc. 2.9). COCTOUT 13 FOPU30OHTANbHbBIX 1 HAKITOHHbIX YYaCTKOB.

YK/I0H nymu — Noabem 1 CNyck. KpyTy3Ha HakoHa 3neMeHTOB NPOGUNA XapaKTepu3y-
€TCA VX YKIIOHOM, KOTOPbBIM Ha3blBAETCA OMHOWEHUE pa3HOCMU B8bICOM MOYeEK NO KOHUAM
3/1eMeHmMa K 20pU30HMAIbHOMY PACCMOAHUIO Mex0y HUMU. YKNOH NyTV 0b03HavaeTcA
YNCIIOM THICAYHBIX [ONEN CO 3HAKOM %o. B 3aBUCMOCTV OT HaNpaBneHna ABUXEHWA Noe3aa
KaXabl HAKNOHHDBI 3nemeHT Npodunsa (YKNoH) OyAeT UM NOABEMOM, UM CMYCKOM.

[OpV30HTaNbHbIE 3NeMeHTbl NPOGUIA HA3bIBAIOTCA NJIOUAOKAMU.

Pykogo0AawuUl ykI0H — HanbonbLIMI NOAbEM Ha YUaCTKe, MO BENMYMHE KOTOPOro
YCTaHaBIMBAETCA Macca Noe3aa.

MPonoNbHBIM NPOGUIb XapaKTepU3yeTCa KPYTU3HOM YKIOHOB 3NEMEHTOB U 1X JSIMHOWM.

TvinoBble NPoOGU B CBOIO OUepeib AENATCA Ha HOPMATTbHbIE 1 CneyudsibHble. HopmManbHble
NpoGUNM NPUMEHSIOTCA NPU COOPYMKEHMN 3eMAAHOTO NMOMOTHA Ha HAAEKHOM OCHOBaHWV 113
00blUHbIX rPyHTOB. CrielinanbHble MPOdUAM MCMOMb3YIOTCA B CMeLPUUECKYIX YCIIOBYAX: BeUHas
MEP310Ta, NMOfBVKHbIE MeCKK, CKanbHble MPyHTbI, 60110Ta v T.N. VHAVBKAYansbHble Npodunm
MPUMEHSIOTCS B CJIOMHBIX TOMOrPaPUYECKIX, TeONOMMUYECKIX U KNUMATUYECKIX YCIIOBUAX
1 MW BblCOTe OTKOCOB bonee 12 M. [py 3Tom BCe pa3mepbl OO0CHOBbIBAIOTCA KOHKPETHBIMM
pacyeTamun. OTBOL NMOBEPXHOCTHBIX BOA OT HAChINEN, BO3BOANMbIX M3 MPUBO3HOTO MPYHTa,
OCYLLIECTBAAETCA MPOAObHBIMI BOAOOTBOAHBIMIA KaHABaMVI LLIVPWHOM MO AHY Vi IyOUHOM He
meHee 0,6 M, KOTOPble NPV MOMNePeYHOM YKIOHe MecTHOCTV Ao 0,04 yCTpanBatoTca C 06eux
CTOPOH, a Npv HOMbLLIEM YKITOHE — TOSNbKO C HAaropHOW (BEPXHE) CTOPOHI.

Ecnm Hacbinb BO3BOANUTCA M3 MECTHOTO MPYHTa, B3ATOIO PALOM C HaCbiMbio, TO ANA
OTBOAA BO/bI OT NOMOTHA MCMOb3YIOTCA 0OPA30BABLLMECA NMPW STOM CMIAHUPOBAHHbIE
yrnybneHuns, HasblBaemble pesepsamu. [IHy pe3epBOB 1 BOAOOTBOHbIX KaHaB MpuaaloT
NPOLONbHbIN YKNOH He MeHee 2 %o. [Tonoca 3emnm OT NOAOWBbI OTKOCA 10 BOAOOT-
BO[JHOW KaHaBbl MW pe3epsa HasbiBaeTca bepmodl. Co CTOPOHbI Oyayllero BTOPoro
MyTV Ha OFIHOMYTHBIX IMHUAX WPYHA BePMbl AOMKHA ObiTb He MeHee 7,1 M, a C NpoTy-
BOMOJOXHOWM CTOPOHbI — He MeHee 3,0 M. [Ina oTBofa BOAbLI OT HacbiNu bepma uveet
YKIOH, paBHbii 0,02—0,04. [NonepeuHbin Npoduab Hackinv NpuseaeH Ha pyucyHke 2.10.

OCHOBHaA NAOLWaka BbIEMKM MMEET Te Xe Pa3Mepbl, UTO 1 Npu Hackinu. C Kaxaown
CTOPOHbI OCHOBHOW MAOLLAAKM 3eMAAHOIO NOMOTHA B BbleMKe Af1A OTBOAA BOAbI YCTPa-
MBAOTCA MPOAOSIbHbIE KaHaBbl, Ha3biBaemble klosemamu. VIx rnybnHa — He meHee
0,6 M, WnpKHa No AHY — He MeHee 0,4 M 1 NPOAOSbHbBIN YKIOH AiHa — He MeHee 0,002.
MNonepeyHbiVi NPodUsb BbleMKM MpuBedeH Ha pucyHke 2.11.

BblHYTbI MPWY COOPYKEHWM BBIEMKI TPYHT, HE UCMONb3YeMbl I8 COOPYKeHUA
HaCbINK B PYroM MecTe, YKNaAblBaeTCA 3@ OTKOCOM BbIEMKM C HAarOPHOM CTOPOHbI
B MpaBWibHble MPK13MbI, Ha3blBaeMble Kagasibepamu. [Ina nepexsata 1 0TBOAA NpuUTe-
KAlOLWKMX K BbleMKe NMOBEPXHOCTHbBIX BOA 33 KaBaslbepaMi CTPOATCA HA2OPHbIE KaHABb,
a Ha Nnonoce Mex[y KaBanbepoMm 1 OPOBKOW OTKOCa BblEMKW OTChiNaeTcsa 6aHkem
C nonepeuHbiM yknoHom 0,02-0,04 B CTOPOHY OT OTKOCa /1A OTBOAA BOAbl B 3a6AH-
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Co cTopoHb byayllero 3 5

nym \

PucyHok 2.10. NMonepeuHbii npodunb Hacbinu. Hacsins (a) u ee munogod nonepeyHeil
npogusb (6), pasmepsi npusedeHsl 8 Mempax: | — 80000M8e00HasA KaHasa, 2 — bepma;
3 — 0CHOBHASA NOWAOKa; 4 — 6POBKA 3eMIAHO20 NOSIOMHA, 5 — OMKOC; 6 — pe3epe;
7 — nooowi8a Haceinu; 8 — 0b6o4uHa; h — paccmosHue om 6posKuU 3eM/IFHO20 NOSIOMHA
00 NoOoWIBLI HACLINU, | — O/IUHA 20pU3OHMA/ILHOU NPOEKYUU OMKOCA Haceinu; 1: n —

KpymusHa OmkKoca Hacelinu

A

5 5

PucyHok 2.11. MonepeuHblit npodunb BbleMKW. Buiemka (a) u ee munogoti none-
peyHbIt npogusie (6) (pasmepsl npugedeHsl 8 Mempax): 1 — HA2OpHAA KaHasa; 2 —
Kasasnvep; 3 — 3abaHKkemHas kaHasa, 4 — b6aHkem, 5 — Kogem, 6 — 6pP0OBKA 0OMKOCA;
7 — 0604UHa; bon — WupUHA 0CHOBHOU N/IOWAOKU 3eM/ITHO20 NOSIOMHA

39



[lymu coobweHus

IIIIIIIIIIIIIIIIIII

IIIIIIIIIIIIIIIIIII

PucyHok 2.12. PacnonoeHue CTpenoyHbIX NepeBOAOB: d — 0ObIKHOBEHHbIU
Cve30; 6 — nepekpecmHbll Cve30; 8 — CMPesoyHas yauya.

KemHyIto KaHasy. B HeyCTOMUMBbIX TPYHTaX, @ TaKKEe B CTECHEHHbIX YCTOBUAX BMECTO
BOAOOTBO/AHbIX KaHAB 1 KIOBETOB YCTPANBAIOTCA JIOMKU (ene306eToHHbIE, GETOHHbIE,
KaMeHHble nnv fjepeBaHHbIE).

CmpenoyHas ynuya — nyTb, Ha KOTOPOM MOC/e0BaTeIbHO PAaCNONOXKeHbI CTpe-
NIOYHble NepeBOAbl, BEAYLLME Ha NapanienbHble nyTy. Yanua no3sonaeT nepemelatb
NOABMKHOM COCTaB Ha Ntobol 13 coeanHaemblx nyTein. CTpenoyHble ynuLbl 0obeanHAT
rpynnbl NyTei O4HOro HasHaveHWs B Napku. Nepexon NOABUKXHOIO COCTaBa C OAHOTO
nyTW Ha ApYrol obecneymBatoT YCTPOWCTBA MO COEAVHEHWMIO 1 NepeceyeHuio nyTen,
OTHOCALIMECA K VX BEPXHEMY CTpoeHMto. CoeavHeHve nyTeit Apyr C APYrom OCyllecT-
BIIAIOT CTPENOYHBIMM NepeBoAaMn, a nepeceveHe nyTen — ryxummn nepeceyeHrsmm.
MpyMeHAA CTPeNoYHble NepPeBOAbI M IyxMe nepeceyeHms, CO3AAI0T COeAVHEHNS Ny Tel,
Ha3blBaeMble CTPENOYHBIMM YINLAMMN 1 Cbe3namn (puc. 2.12).

[ins coeaviHeHWA NyTein B CTECHEHHbIX YCIIOBUSAX, @ TakKe /19 YMEHbLUIEHWS [AIVHbI
MaHeBPOBbIX NePeABMKEHN MPUMEHAIOT COKPALLEHHbIE CTPENOUHbIE YIMLbI; YNL|bI
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PucyHok 2.13. KoHdurypauum napkoB nyTein: a — mpaneyus,; 6 — pulbkd; 8 —
napannenoepamm

noA yrnom, bonblie yria KpeCTOBMHbI U Apyrie npuembl. [pynnbl CTaHLUMOHHDBIX MyTel,
npeAHasHayeHHble A1 BbIMONHEHWA OAHNX 1 TEX Xe onepaLi, Ha3blBalOTCA MAPKOM.
[o cBOeMy Ha3HauYeHMo OHW AeNATCA Ha MapKM NpreMa Noe3aoB, NapK1 OTNPaBeHmA
Noe3A0B, Ha COPTUPOBOYHbIE, TEXHWYECKMEe U T.0. [10 KoHbUrypaumum napku ObiBatoT
Pa3NUYHbIX BMAOB (prc. 2.13).

Ha ctaHumAax ncnonb3yiotca paauycbl Kprebix 180; 200; 250; 300 M. Y CTaHUMOHHbIX
nyTen PasnnyatoT MNOMHYIO U NONE3HYI0 ANNHY. [10/1HOU Ha3blBaeTCA ANMHA Ny TW, BKITIO-
YatoLas 1 AfIVHY CTPeSIOYHbIX MepeBOOB, OrPaHUUMBAIOLLVIX AaHHbIVI MY Tb. [Tone3Hou
LJIVIHOW CUMTAeTCA YaCTb CTAHLUMOHHOIO My TV, B MPefenax KOTOPOW MOXET HaXOAUTbCA
MOABVIXXHOW COCTaB, He HapyLlas 6e30MacHOCTY ABMKEHVA MO COCEHVM MY TAM.

[MonesHas 0nuHa NPUeMOo-omnpagoyHbIX nymet CTaHAAPTHasA 1 MoxeT bbiTb 850;
1050; 1250; 1550; 1700; 2000 M. OHa 13MepPAETCA MeXY BbIXOAHBIM CUTHAIOM C My TY
1 NpeaenbHbIM CTONOVKOM.

Kaxzgomy nyTu 1 Kaxk4oMy CTPeNIoYHOMY MepeBoy NprcBarBaeTca HoMep. [NaBHble
nyTV HymepytoTca pumckimn uudbpamu (1, 11, 11 T.a.), a cTaHumoHHble — apabckumu (1,
2,3 ntn.). CTtpenoyHble NepeBofibl CO CTOPOHbI MPUObLITUS YETHBIX MOE3A0B HYMEpPY-
OTCS YETHBIMI apabCKUMK LUdpamm (2,4, 6 M T.4.), @ CO CTOPOHbI MPUOBLITUS HEYETHbIX
noe3noB — HeyeTHbIMU apabckumu Lndpamm (1, 3, 5 1 T.4.). [paHnLen Mexay YeTHON
1N HEYETHOW CTOPOHAaMM CTaHLMM U NapKa MyTen Npy Hymepaunmn CTRENOYHbIX Nepe-
BO[IOB AB/AETCA OCb MACCAKMPCKOTrO 3aHNUA UM OCb NapKa, NepreHanKyIaApHaa Ny TAM.

KOHCTpyKLMA KONen 1 ee sanemMeHTbl. [lyTeBoe XO3AMCTBO COCTaBNAET OAHY W13
BaXKHENMLWMX OTPaC/en Xene3HOLOPOXHOro TPaHCNopTa OT KOTOPOro CYLEeCTBEHHO
3aBUICUT OCYLLECTBIEHME NEPEBO30YHOIO NpoLecca.

[yTeBoe X034MCTBO 8K/IOUAEM COOCTBEHHO KENe3HOA0POXHbIV MyTb 1 KOMMAEKC
XO3ANCTBEHHbIX MPEANPUATAN 11 MPOW3BOACTBEHHbBIX NOAPa3Ae10B, NPeAHa3HAYEeHHbIX
Ana obecneyeHna HOPManbHOM PabOThl KeNe3HOAOPOXKHbIX NyTel 1 NpoBeAeHUA
NIaHOBO NpeaynpeanTesibHbIX PEMOHTOB.

PKene3HoLoPOXHbIN MyTb — 3TO TakOW MyTb, MO KOTOPOMY KOJieCa TOKOMOTUBOB
1 BarOHOB [ABMraloTCA MO CreLranbHbIM pefbcam. Koneca yaepmnsatoTca Ha pefbcax
C MoMOLLbHO «rpebHeit». OT COCTOSHMA KOMEW 3aBUCUT HEMPEPLIBHOCTL 1 6€30MacHOCTb
ABVXKEHMS MOE3[0B, a TakKe 3OPEKTVBHOE NCMOSb30BAHME BCEX TEXHUUECKINX CPEACTB
XKenesHblX JOPOT.
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PucyHoK 2.14. Cxema KOHCTPYKL UM XKeNe3HOJOPOKHOro NyTN: | — 3eM/IgHOoe
NoI0MHO (OCHOBHAA NIOWAOKA); 2 — NOOYUWIKA (HUXHAS 4acme 6anaacmHol Npu3msl);
3 — webeHoYHaa 6annacmHas npumMa, 4 — wnand; 5 — 0Cb Xes1e3H000POXHO20 NYMU;
6 — penec; 7 — nne4yo bannacmHol npusmsl 0714 obecnedeHus ycmoltiyusocmu pesb-
Co-wnaneHoU K1emku,; 8 — nosepxHOCMe CIUBHOU NPU3MbI, 9 — 3A710KEHUE OMKOCO8;
10 — 0604UHa, 11 — 0CHOBAHUE — NOOOWBA 3EM/IAHO20 NOSIOMHA

PKenesHoAOPOXKHbIN My Tb COCTOUT U3:

1. BepxHero ctpoeHuA.
2. HwxHero ctpoenus.

K BepXHEMY CTPOEHMIO OTHOCAT PENbChl, PEIbCOBbIE CKPEMNEHNA, MPOTUBOYIOHHbIE
YCTPOWCTRA, Wnasbl, 6annacTHbIV CNOW, CTPenoYHble NepeBoabl U Ap.

BblgenatoT cneayiolme BUbl BEPXHErO CTPOeHKA: 1) nexaliye Ha 3eMAAHOM NMOMOTHE;
2) MOCTOBOE BepxHee CTpOeHMe; 3) TOHHEebHOE BepXHee CTPOeHMe.,

K HV>KHEMY CTPOeHMo OTHOCAT: 1) 3eMnAHOe NONOTHO (B BUAE HACbINEN, BbIEMOK);
2) MOCTbI; 3) TOHHEenNM.

[TonepeyHoe ceyeHne Konem MOXHO NPeACTaBUTL B BUAE Cxembl (puc. 2.14).

[nowafKka, Ha KOTOPOW pa3meLLeHO BepxXHee CTPOEHE, Ha3biBaeTCA OCHOBHOU
nowadkou. Eé Bceraa BbIMOMHAT BbIMYKAOW B B1Ae TpaneLum (Boicoton h =0, 15 m),
NN TpeyronbHKKa (Bbicotort h=0,2 M). Tpaneyuto (TPeyronbH1K) Ha3blBaKOT CIMBHOM
npviaMolt. Beimyknaa NoBepxHOCTb OCHOBHOW MAOWaAKM obecneyrBaeT cOpoC BOAbI
13 Tena Hacbinu.

LUnprHa OCHOBHOW NNOLWaAKM AnA OAHOMYTHOM Konew — 7 M. B npefenax 0CHOBHOM
NNOWaAKN pasmMelLaeTca BepxXHee CTpoeHNe.

PaccTtosHme OT OPOBKM OCHOBHOW MOLLIAAKN K MOAOLLBE OTKOCA 6anfacTHOM NpM3Mbl
Ha3blBaeTca oboyuHoU. WnprHa oboumHbl coctasnaeT 0,4-0,7 M. OboUMHbI NpeaHa-
3HaueHbl A41A 6e30MacHOro NPoxofa NyTeBOro 0OXOAUMKa, a TakKe AN pasMelleHns
MaTep1anoB 1 MHCTPYMEHTOB.

[na yctponctea 6annacTHOM Npr3Mbl MCMOMb3YIOT: NPUPOAHbIE KAMEHHble MaTe-
pranbl U3 ropHbiX MOPO (LebeHb, Mecok), webeHb 13 KUCTbIX MeTanypriueckmx
wnakoB. Paamep dpakumi webHs 25-60 MM 1 5-25 MM. PacCTosHWe MeXIY OCAMM
PenNbCOB Ha3zblBaeTcA Koseed.
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Pasmep koneu B cTpaHax CHI ¢ 1970 . — 1520 mm; B KaHage, Mekcnke, CLUA
1 CTPpaHax 3anagHon EBponbl — 1435 mm; B AnoHWN — 1067 Mm, a B MIHAn — 1000 Mm.

*KenesHble AOpOru C LUMPUHOM Konew 1435 MM 1 60nbliie Ha3bIBAIOT LIMPOKOKONEN-
HbIMU, ApYTVie — Y3KOoKoNenHbIMI. B npeaenax 6annacTHOM Np13mbl pacrnonaratoTcs
penbcoBble onopbl — wWnasnbl. LNansl MoryT ObiTh #ene300eTOHHbBIMU 1 AEPEBAHHBIMM.
[nvHa wnansl coctanaeT 2750 MM, @ AN OCOBEHHO rPY30HANPAMKEHHbIX YUACTKOB —
2800 mm. Cxema pasmellenns (Wwar) wnan Ha Koflee Ha3blBaeTCA 3Mopon wnas. Kene-
300eTOHHble Wnanbl ncnonb3ytoT B CHI 13 1956 1. Cpok ciy6bl x — 40-60 ner.

Havbonee qopornm v OTBETCTBEHHBIM S/1IEMEHTOM BEPXHErO CTPOEHWA ABMAIOTCA
penbchl. Qopma penbca HanoMmnHaeT GOpMy ABYTaBPOBOW banku. Penbcbl pasaensior
Ha Mapku: P-43 (P — penbc, «43» — macca 1 nor. m pensca); P-50; P-65; P-75.

[InviHa penbca B pasHbix CTpaHax MameHaeTca ot 16 0o 60 m. [InvHa CTaHoapTHOTO perbea
B CTpaHax CHI — 25 m. Ha KOHUax penbCcoB eCTb Kpyrible OTBEPCTVA NA UX CKPEMIEHUA.

Penbcbl COEANHAIOT Mexay COOOM HakNaaKamum C MOMOLLb0 HONTOB. Ha CTbiKax
000VIX PenbCoB flenaeTcs 3a30p /19 KOMMNEeHCUPOBAHWISA TeMnepaTypPHOro PacLUpeHys.

[nA nosbileHns KomdopTa e3/bl MAaCCaKMPOB UCMONB3YIOT «bapxaTHble» konen. CTaH-
JapTHble PenbChbl CRAPMBAIOT A/HOM 0 800 M. TakviM 06pa3om 0OpasyroT GECCTHIKOBYIO KOMENO.

2.3.labapuTbl Ha )KeNne3HOAOPOKHOM TPaHCNopTe
[ns obecneyeHna 6esonacHoro 1 becnepebonHOro ABVKEHVS NMOE300B Ha ene3Ho[o-
POXKHOM TPAHCMOPTE YCTaHOBMEHbI ONpeaeneHHble TpeboBaHMA B OTHOLWEHW pa3sMepoB
MOABWXXHOMO COCTaBa, a TaKXe COOPYXEHUI 1N YCTPOWCTB, PAaCMONOMKEHHbIX BOMM3M
nyTW. PasnnyatoT TP OCHOBHbIX BWAa rabapuToB: rabapuT NOABMKHOIO cocTaBa — T,
rabaput npubnuxeHna ctpoernt — C, rabaput norpyskn — [ (puc. 2.15).
abapuTom NoaBMxHOro coctara (T) HasblBaeTcA NpeaenbHOe nonepeyHoe (nepnen-
AVKYNAPHOE OCK MyTW) OUYepTaHne, B KOTOPOM AOMKEH NOMELLATLCA YCTaHOBEHHbIN Ha
NPAMOM FOPM3OHTANTbHOM My T KaK B MOPOXHEM, TaK U FTPYXEHOM COCTOAHMMN HE TONBKO
HOBbI NMOLABWMHOWM COCTAB, HO M MOABVKHOW COCTaB, UMEIOLLNIA MaKCUMalbHble HOPMIA-
POBAHHbIE 1OMYCKI 1 U3HOCH! (33 UCKITIoYeHeM HOKOBOTO HAaK/TIOHEHNSA Ha peccopax).
rOCTom ycTaHoBREeHbl rabapuTbl NOABWMKHOMO CocTaBa 1-T 1 T Ansa enesHbix opor
CHI n MoHronum u 1-BM, 0-BM, 02-BM 1 03-BM — ana noaBuXHOro cocTasa, obpallia-
tolierocs no »xenesnbiv goporam CHI 1 goporam 3apy6exkHbix cTpaH konew 1435 M.
fabaputom npubnmkeHus ctpoerHuii (C) Ha3blBAeTCA NpeaensHoe nonepeyHoe
OyepTaHue, BHYTPb KOTOPOTO, MOMUMO MOABVXHOIO COCTaBa, He JOMMKHbI 3aXOANTb
HMKaKMe YaCTn COOPYXKEHUI N YCTPOMCTB.
labaputom norpy3ku (1) HasbiBaeTCA NpeaenbHoe norepeyHoe (nepreHanKynspHoe
OCW MyTW) OYepTaHue, B KOTOPOM He BbIXOAA Hapy Ky AOSMKEH Pa3MeLLaTbCA rpy3 Ha
OTKPbITOM MOABMMKHOM COCTaBE, MNPV HAXOKAEHUM M0 Ha MPAMOM FOPU30HTASIBHOM My TU.
HerabapuTHOCTb MOXET ObITb OOKOBOW, BEPXHEW 1 HUXKHEN, @ TaKKe OfHO- U [1BYCTO-
POHHeN. HerabapnTHOCTb HA3bIBAETCH HIKHEN, €CIIN FPY3 BBIXOAMT 3@ rabapyT Norpy3km
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PucyHok 2.15. OcHoBHble rabapuTHble pa3mepbl

B Npefenax BblCoTbl 1230 MM OT YPOBHS TOMIOBKM pPenbCcoB, OOKOBOW — Ha BblCOTE
oT 1230 no 4000 MM, BepxHen — Ha BbicoTe oT 4000 ao 5300 Mm. BepxHaa HerabapuT-
HOCTb ObIBaeT Tpex cTeneHel, GOKOBaA 1 HUXHAA — LWeCTU CTeneHen. HerabapuTHble
rpy3bl NEPEBO3ATCA NpW COOMOAEHNUM CNeLnanbHbIX YCIIOBUIA NPeOCTOPOXHOCTU.

2.4. Pa3pgenbHble NYHKTbI

[nAa nponycka 3aaHHOro YMca Noe3fnoB Mo yYacTKy 1 obecnevyeHra 6e30nacHoOCTH
OBVXXEeHMA NOe30B Xene3HOA0POKHbIe TMHUK AeNATCA Ha NeperoHbl Uin 6J'IOK-yHaCTKI/I
Pa3fenbHbIMK MYHKTaMA.

K pa3fesibHbIM MYyHKTaM OTHOCATCA pa3be3fbl, 0OroHHble MYyHKTbl 1 NyTeBble
NOCTbl, NPOXOAHblE CBETOGOPLI MPK aBTOBIOKMPOBKE U CTaHUMK. Pazbe3fpl — 370
pa3fenbHble MYyHKTbl Ha OAHOMNYTHbLIX NUHKAX, MMetoL e nyTeBoe pa3Butmne ana
cKpelleHna 1 obroHa noesaos. Pasbesabl OblBalOT NONEPEeYHOro, NoynpPOAObHOrO
1 NPOAOABHOrO TMMNOB (puc. 2.16.).

BHewWwHn BMA paszbesfa NonepeyHoro Tmna nprsefeH Ha pucyHke 2.17.

OB6roHHbIM MYHKTOM Ha3blBaeTCA Pa3febHbINA MYHKT Ha ABYXMYTHBIX NUHUAX, Npef-
Ha3HaueHHbIN Ana 0broHa Noe3nos, nepesofa Noesfa C OAHOMO MMaBHOro NyTW Ha
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PucyHoK 2.16. CxeMbl pa3be3fioB C NPoAoJibHbIM (a), MonynpoAoabHbIM (6)
1 nonepeYHbIM (B) pacnonoXXeHuem nyTen: | u /g — eiasHle nymu; 2 u 3 — npue-
MOOMNPABOYHbIE NYMU;, 4 — Nyme 0/18 NO2PY3KU-BbI2DY3KU 2PY308 U CMOAHKU BA20HO8;
1-11 HoMepa cmpenoyHeix Nepegodos; 5,30 — Mex0ynymHsie pacCmOosHUA, M

[naBHbIN Ne1702

C__\ 3 1 >
W ”
\-
PazbesgHble

nyTv

PucyHok 2.17. Pazbe3g nonepeyHoro Tuna B nyTax

MprieMooTNpaBoYHble

Ne2401
(0OroHHble) nyTH

13 Ne67

Ne2401

[ncnepyeck
cvesapl [naBHble

[vcnepueckne
cbesgpl

Puc. 2.18. O6roHHbI NYHKT
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Puc. 2.19. Cxema 06roHHOro nyHKTa C nonepeyHbiM PacnonoXeHnem nyTen:
lu ll— enasHeie nymu; 3 u 4 — npuemoomnpasgoyHeie nymu, 1—13, 15, 17, 19— Homepa
CMpenoyHeIx Nepesooos, L.na— onuHa cmaHyuoHHoU nnowaoku; 4,10 u 5,30 — mexoy-
nNymMHsle pacCmMoAHUSA, M

apyrow (puc. 2.18). Takxke Ha OBrOHHbIX MYHKTax OCYLLeCTBAAIOTCA NOCafKa-BblCaaKa
MaCCaXkMPOB, @ B HEKOTOPbIX CJlyYaAx rpy30Bble onepaumnn B HeOONbWMX obbemax.
[1na ocyulecTBneHmA NnepeyncieHHbIX onepaLmnii Ha OOroHHbIX MYHKTax MMEeTCA:
rnaBHble NyTy;

" PMEMOOTNPABOYHbIE MYyTW (MO OAHOMY B KaXKAOM HanpasneHum);

= AucneTyepckue cbesapl (YKNaabiBaloTCA B FOPIOBMHAX MEXY MMaBHbIMK Ny TAMY

CTPEeNOUHbIMM NePEBOAaMY MapKI He Kpyde 1/11) ana nepeBoda Noe3nos C OAHOrO

FNaBHOMO NyTW Ha APYrow;

B aCCakMPCKMe YCTPOMCTBA — MaCCakMPCKOe 3AaHue UM NaBuaboH, Nnatdopmbl

1 nepexobl MeXay HUMU;
= CyxebHoe 3naHue;
® CTpenoyHble NOCThl;
= ycTponcTea CLB u cBA3W, oCcBeleHA 1 KOHTAKTHOW ceTu(Ha 3neKTpruduumpo-

BaHHbIX TMHWAX).

Pa3n1uatoT 06roHHble MyHKTb YeTbIpeX TUMOB:

B C rlonepeyHbiM PacnonoXeHeM NPUeMooTNPaBoYHbIX NyTel (puc. 2.19);

= C MONYNPOAOSbHBIM PACMONOXKEHWEM MPUEMOOTNPABOYHbBIX MyTew;

= C NPOAOSIbHBIM PACMONOXKEHVEM MPUEMOOTNPABOYHbBIX MyTew;

® C NOCNefoBaTebHbIM PAaCMONOKEHNEM NACCaXMPCKMX YCTPOMCTB 1 NyTen AnA
rPY30BOTO ABMXEHWA.

Cxema € nonepeyHbIM PacnonoxeHnem 0OroHHbIX MyTer ABNAETCA OCHOBHOW AnA
NPVIMEHeHMA Ha ABYXMYTHbIX MMHUAX. [ToNyNpoaobHOE PacnonoxeHne 0OroHHbIX
nyTer NpUMeHAeTCAa B Cflyyae, Koraa Heobxormo obnerynTb TporaHne noesaa
C MeCTa 1 PasroH, a NPOAOSIbHOE, KDOME TOrO, — Ha NIMHUAX CKOPOCTHOTO ABVKEHNA
MaCCaxkMPCKMX MOe3A0B.

[Tymesgbie nocmel — 3TO pasfiefibHble MyHKTbl 0e3 NyTeBoro pas3sutns, npeaHa-
3HaYeHHble 1A perynnpoBaHua ABMKeHVsA Noe3noB (61oK-NoCTbl Npu NosyaBTo-
6nokmnposke (MADB), NOCTbI NPUMBIKAHMA Ha OJHOMYTHOM MeperoHe 1 T.n.). 3Ty xe
GYHKLMIO Ha yuacTKax, 060pYA0BaHHBIX aBTOONOKMPOBKOM (AB), BBINOMHAIT MPOXOAHbIE
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PucyHok 2.20. PacnonoeHve noe3foB Ha yYacTke, 060py,0BaHHOM aBTO-
610KNPOBKON.

cseTodopebl (puc. 2.20), a Npv 060PYAOBAHMN Y4aCTKa aBTOMATNUYECKOW TOKOMOTUBHOM
curHanusaumeit (AJ1C) — obo3HaueHHble rpaHuLibl 6/10K-y4acTKOB.

CTaHUMAMM Ha3bIBAKOTCA Pa3Ae/ibHble MyHKTbI, UMEIOLLME MyTeBOe Pa3BUTIe, MO3BONA-
toLLiee BEIMOMHATL OnepaLunn No npuemy, OTrPaBneHNIo, CKPELLEHMIO 1 06roHy Noe3aos,
Mo NpreMy, Bblaaye baraxa 1 0b6CNyKMBaHMIO MacCaxXmMpPOB, MOrPy3Ke 1 BbIrPy3Ke rpy308,
a Npv Pa3BUTBIX MyTeBbIX YCTPOUCTBAX — MaHEBPOBYIO PaboTy Mo PachOPMMPOBAHNIO
1 GOPMMPOBAHMIO MOE30B U TEXHUYECKME OnepaLm C HUMMU.

B 33BMCKMMOCTM OT CBOEIO HazHaueHuaA 1 xapakTepa paboTbl CTaHLMK AENATCA Ha
npomexymodyHsie (IlI-V knaccos), yyacmekossie (I-Il knaccos), copmuposoyHsie (I knacca
1 BHEKACCHbIe), 2py308ble (BHEKNacCHble, |-l knaccoB), naccaxupckue (BHeKnaccHble,
[-Ill KnaccoB), naccaxupckue-mexHu4eckue.

CTaHumMn, K KOTOPbIM MPUMBIKAIOT HE MeHee TPex MarucTpanbHbIX HanpasneHun,
Ha3bIBaOTCA Y3/108bIMU.

[MpW NPOEKTUPOBAHMI CTaHLMIA AOMKHbI ObITb COBMOAEHbI ClefytolLye OCHOBHbIE
NPUHUKMMLE: 6e3ycnoBHoe obecneyeHre 6€30MacHOCTY ABWKEHWA; peann3aumsa
noTpebHOWM MPOMYCKHOW CNOCOOHOCTK; COBMOEHNE KOMMNEKCHOCTU MPOEKTa,
T.e. yUeT NHTEPECOB He TOMbKO »KeNe3HOJ0POXHOI0 TPAHCMOPTA, HO U APYIMX OTpacei
HaPOAHOrO X03ANCTBA, HACENEHHOrO NYHKTa, APYrVX BUAOB TPAHCMOPTA; BbIMONHEHME
TpeboBaHWI OXPaHbl OKPYKatoLLEen Cpefibl; BBIOOp Hanbonee SKOHOMUYHOTO PeLLeHMs;
obecrneyeHvie BO3MOXHOCTY abHEeNWEero passuTus,

Pa3nenbHble MyHKTbl JOMKHbI PACNONaratbCA Ha MPAMBIX FOPU3OHTANbHbBIX Y4acTKax
nyTv. JonyckaeTca yknoH nyT 1,5 %o, B 0COO0 TPYAHBIX YCNOBUAX — A0 2,5 %0, B FOPHBIX
yCNoBUAX — A0 8 %o, HO C MPOBEPKOM BO3MOXHOCTM TPOIaHNA COCTaBa C MeCTa.

PKene3HogopoXKHble MyTW Ha Pa3aebHbIX MyHKTaX NOAPa3AeNAoTCA Ha CTaHUMOHHbIE
1 CNeumanbHOro HasHavueHWA. K CTaHUMOHHDBIM MyTAM OTHOCATCA MyTH B MpaHMLAX CTaHLWK:
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PucyHoK 2.21. Cxema NpoMeXyTOUYHOI CTaHLUKX C NOAYNPOAOJIbHbIM pacmno-
NOXeHneMm nyTen: | — 21asHbIl; 2—4 — npuemo-omnpasoyHsle; 5 — 8bICMAagoYHbIU;
6 — N02pYy304HO-8bI2PY304HBIU, 7 — BbIMAXHOU; 8 — NpedoxpaHumesibHbiti Mmynuk;
LN — 0nuHa cmaxHyuoHHoU N1oWaoku

rMaBHble, MPUEMO-OTNPABOYHbBIE, COPTNPOBOYHBIE, BEITAXKHBIE, MOrPY304HO-BbINPY30UHbIE,
[ENOBCKE (NOKOMOTUBHOE W BarOHHOE XO3ANCTBO), COEANHUTENbHbIE, 3 TAKXKe MPOUKE MyTy.

[nagHeiM nymem Ha3blBAaeTCA CTAHLMOHHbIN MY Tb, ABAAOWMICA NPOAOIIKEHVIEM
NeperoHHOro nyTu.

K nymam cneyuasibHo2o Ha3Ha4eHus OTHOCAT NPeNOXPaHNTESTbHbIE U YaBMBaoLLNe
TYMUKA W NOABE3AHbBIE MYTU K MPOMbILLNIEHHBIM MPEeANPUATUAM.

[MpedoxpaHumernsHble mynuku NpefHasHavYeHbl 4NA NpefynpexXaeHna Bbixona
MOABVKHOIO COCTaBa Ha MapLLIPyTbl Cle0BaHWA NOE30B.

Ynasnausarowue mynuku npeaHasHayeHbl 4na OCTaHOBKM NOTEPABLUErO ynpasneHmne
noespna v 4acTv Noesaa Npw ABUMKEHMI MO 3aTAXKHOMY CMYCKY, PaCnONOXEHHOMY Ha
NPUMBIKaIOWEM K CTaHUMK NeperoHe.

[MpomeKyTouHble CTaHUMK ObIBalOT MOMNepeYHoro, MONYNpPoAobHOroO (puc. 2.21)
1 MPOAONBHOIO TUMOB 1 YCTPAMBAIOTCA Kak Ha OAHOMYTHBIX, Tak M Ha ABYXMYTHLIX JINHUAX.
Kpome 0broHa 1 ckpelleHrs Noe3oB Ha HUX BbIMOAHAIOTCA Cneaytollve onepaumm:

B [10Ca/Ka, BbICa[IKa MacCakmnpoB, Npofaka OUNeToB, Nprem baraxa 1 noyTbl, MorpysKa,

BbIFPY3Ka W XpaHeHue ux;

= Mpriem rpy3oB, MOrpy3Kka B BarOHbI, BbIFPY3Ka, XPaHEeHME 1 BblAaua rpy30s;

= MaHeBPOBble OMepaLvn Mo OTLeMNKe BAaroHOB OT COOPHbIX MOe3/A0B, PACCTaHOBKa
Y MOrPY304HO-BbIMPY304HbBIX GPOHTOB, COOPKa BArOHOB M MpULIENKa K COOPHOMY Moe3y;

= ohopMNEHNE OKYMEHTOB Ha NMepeBO3Ky rpy30B;

= 0OCNYKMBaHWE NMOAbE3AHbIX MyTel;

= POPMMPOBaAHME OTNPABUTENLCKMX MAPLLIPYTOB WUV FPYNMA BaroHOB /14 CTyNeHYaTbix
MapLIpyTOB Npv 6OMbLWOM FPy30060p0Te;

= OTCTOW COCTaBOB NMPUIOPOAHBIX MOE3A0B Ha 30HHbBIX CTAHLMAX.

MaHeBpoBas paboTa Ha MPOMEXKY TOUHbIX CTAHLWAX NPOW3BOANTCA AN NIOKOMOTUBOM
cObopHOro noesaa, 1N cnelmanbHbiM MaHEBPOBbIM TOKOMOTVBOM CTaHLMN.
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MaHeBpoBas paboTa — 3T0 NepefBMKeHVEe TOKOMOTNBOB C BaroHamMu 1N 6e3 Hix
MO CTAHLMOHHBIM MYTAM NP PachopMMPOBaHNUM 1 GOPMUPOBAHWN NOE3A0B, OTLIEMKE,
npuLienKe BaroHOB K Noe3[am, NepecTaHOBKe BaroHOB 13 MapKa B Mapk, nofave BaroHoB
Ha MOrpy304YHO-BBIFPY304HbBIX MYTAX (PPOHTaX), PACCTaHOBKA TaM BarOHOB M 1X yOOPKa.

MaHeBpbl MOryT NPOV3BOANTLCA JIOKOMOMUBAMU, MAHEBPOBLIMU SIEbeOKamMU U cneyu-
A/IbHLIMU MAAYAMU, @ TaKKe C NCMOMb30BaHUEM CUITbl TAXKECTU CaMmx BaroHoB. [na
NPOV3BOACTBA MAaHEBPOBOW PaboTbl Ha CTaHUMAX YCTPAWBAOTCA BbITAXKHbBIE NMYyTH,
MOMYropKM, COPTUPOBOUHBIE FOPKM 1 COPTUPOBOUHbBIE MY TN WA MapPKK.

MaHeBpoBas paboTa, BbINONHAEMAA C MOMOLLbIO TOKOMOTUBOB, MPeACTaBNAeT COOOM
COBOKYMHOCTb NepefBMKEHNI TOKOMOTMBOB C BaroHamMu 1y 6e3 BaroHOB C OAHOMO
nyTW Ha ApYrov C nepemeHo HanpasneHna (COBOKYMHOCTb NOMYPECOB 1 PeCOB).

BbINOMHAIOT MaHeBPOBYIO paboTy COCTaBUTENbCKAA 1 TOKOMOTVBHAA bpuraabl.

YyacTkoBble CTaHUMKW. [Ana opraHmn3aumm 1 obCcnyKnsaHua noesnos 1 paboTsl
NIOKOMOTMBHbIX OpUraf], TEXHUUYECKOro OCMOTPA, SKUMNPOBKM 1 PEMOHTA MNOABWXKHOMO
cocTaBa, pachopmmpoBaHma U GOPMUPOBAHMA COOPHBIX 1 YYaCTKOBbIX MOE3/0B
XKene3HoAOPOXKHbIE IMHNM AENATCA Ha YUYaCTKM, Ha FPaHMLaX KOTOPbIX pasmelialoTcs
YUYaCTKOBble CTaHLMK. Pa3mMellieHe yU4acTKOBbIX CTaHLMI Ha KeNe3HOLOPOXKHBIX IMHMAX
3aBUCUT OT BUfja TAMM, CNocoba 0O6CyKM1BaHVIS MOE3A0B NIOKOMOTVIBAMM 1 TOKOMOTMB-
HbIMV OpUragamu.

YuacTKoBble CTaHUMUW NpeAHasHayeHbl A9 BbINONHeHMA cnefytollelt paboTbl:
npviema 1 OTNpPaBIeHus TPAH3UTHbIX MACCaXKMPCKMX U TPY30BbIX MOE3A0B CO CMEHOW
JTIOKOMOTVBOB M TOKOMOTUBHbIX OpUra Ui CO CMEHOW TOMbKO NOKOMOTVBHBIX Opurag;
TEXHNYECKOTO 1 KOMMEPYECKOro OCMOTPOB BarOHOB; pachopmMMpOoBaHs 1 GOPMUPO-
BaHWA COCTaBOB COOPHbIX M YYACTKOBbIX MOE30B; TEXHUYECKOrO OCMOTPA, SKMMMPOBKM
1 OCMOTPa IOKOMOTMBOB; PEMOHTA BaroHOB (6€30TLENOYHOrO 1 OTLEMOYHOTO); 06Cy-

PucyHoK 2.22. Cxema y4acTKOBOW CTaHLMWN NOMEepPeYHoro Tuna Ha ogHo-
NyTHOW NNHUMN
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XMBAHWA NMacCaxXmMpoB, Mprema 1 Bbiaaun baraxka 1 mouThbl; MOrPY3KA 1 BbIrPY3KM Mpy30B
B MPY30BOM ParoHe; 06CyKMBaHWA NOAbE3AHBIX NMYTEN MPOMbILLEHHbBIX MPeANPUATHN.

[na BbINONHEHWA NEPeYNCIEHHbIX BMAOB PaboT y4aCTKOBbIE CTaHUMMW MMEIOT
YCTPOWCTBA ANA NACCAKMPCKOrO [ABWKEHMA 1 OOCNYKMBAHWA MAacCaxxMPOB, NyTW A4
rPY30BOro ABMXEeHNA, rpy30Bble ABOPbI ([[]), N"OKOMOTMBHOE 11 BarOHHOE XO3AMCTBA
1 Apyrne yCcTponcTea. Cxema y4aCTKOBOW CTaHUMM NPUBEEHA HA PUCYHKe 2.22.

YCTPOMCTBa A1A MaCCaKMPCKOTO ABMMKEHWA BKIOYAIOT NacCaxmnpcKme 34aHns,
NN3aTGOPMBbI, TOHHENW, NelEXOAHbIE MOCTbI, TOYTOBbIE 1 OaraxkHble nomelleHus, npre-
MO-OTMNPaBOYHbIE (MEPPOHHbBIE) MYTK, @ TAKXKE MY TN CTOAHKM COCTABOB MECTHbIX Macca-
MUPCKMIX MOE310B, UMetoLLIX 060POT Ha TaHHOM CTaHLIWMN.

B cocTtaB nyTeBbIX yCTPOWCTB ANA MPY30BOro ABMKEHMA BXOAAT NPUEMO-0TNpa-
BOUHbIE, COPTMPOBOYHbBIE 1 BBITAXHbBIE MyTW. [IpuemMo-omnpagoyHsie nymu, obbeau-
HEHHble B MaPKW, CY»aT /18 CTOAHKM NMOe3/10B BO BPEMSA TEXHUYECKOTO OOCTYKMBAHNS
1 KOMMEPYECKOTO OCMOTPA, MPeyCMOTPEHHBIX TEXHONOMMYECKMM MPOLIeCCOM PaboTbl
CTaHUmu. CopmupoBoYHbIe NAPKU NpefHa3HaYeHbl 18 HaKoMaeH s U GopMUPOBaHNS
noe3noB. Hanbornee pacnpocTpaHeHHbIMM YCTPOMCTBaMM 17151 BbINOMHEHVIS MAHEBPOBOW
PaboTbl Ha YYACTKOBbIX CTAHUMSAX ABAATCA 86IMAXHbIE NYMU.

CopTMPOBOYHbIE CTaHLMX NpeAHa3HaYeHbl Ana MaCCOBOro pachopMMpOBaHMA
1 GOPMMPOBaHWA NOE3A0B. ITO Camble KPyMHble CTaHUMK — GabpriKi MapLIPyTOB.
OHW pacnosnaratoTca B MecTax MacCOBOTO 3aPOXKAEHNA 1 NOralleHVA BaroHOMOTOKOB
(rpy30MOTOKOB), @ TakKe Ha NoAXoAax K KPYMHbIM MPOMbILLAEHHBIM paioHam U aamu-
HUCTPATVBHBIM LieHTpaM. [Ansa nepepaboTky BaroHOB Ha COPTUPOBOYHbIX CTAHLIMAX
MMEIOTCA: NapK (MapKuM) Nprema, oTNpaBNeHNsA, COPTUPOBOYHbBIE, TPAH3WTHbIE, COPTW-
POBOUHbIE FOPKM, BLITAXKHbBIE MYyTW. Ha COPTUPOBOUHbBIX CTaHLMAX BbIMONHAIOTCA BCE

Yet.

PucyHoK 2.23. Cxema ABYCTOPOHHEN COPTUPOBOYHON CTaHL N
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Te )Ke onepauuy, 4To W Ha Y4acTKOBbIX CTaHLMAX, OAHaKO npeobnagaeT paboTa no
pachOPMMUPOBaHMIO 1 GOPMUPOBAHMIO MOE3A0B.

CopTrpOBOYHbIE CTaHUMM ObIBAOT OAHOCTOPOHHME 1 BYCTOPOHHWE (ABE COPTU-
POBOYHbIE CUCTEMBI), C MOC/e0BaTeNbHbIM, MapannenbHbiM 1 KOMOUHUPOBAHHbLIM
PACMNONOKEHNEM NAPKOB. Cxema [BYCTOPOHHEN COPTUPOBOYHOW CTaHUMM NpYBeeHa
Ha pUcyHKke 2.23.

OCHOBbI TEXHONOM MW PAbOThI COPTUPOBOYHbIX 1 YUACTKOBBIX CTAHLIWIA. TPAaH3UTHbIE
6e3 nepepadoTkM Noesaa NPUHMMAKOTCA B TPAH3UTHbIN WM NPYEMO-OTMNPaBOYHbIN
napk. [Npom3BoOaATCA TEXHNUYECKNI U KOMMEPYECKMI OCMOTPbI U PEMOHT BarOHOB,
B OONBLIMHCTBE CNyYaeB CMeHa TOKOMOTMBOB 1 TOKOMOTMBHbIX Opuraf. [ocne npoosbl
TOPMO30B Noe3aa OTNPABAATCA CO CTaHLMM.

Noe3na, NnpubbiatoLLme B pachopMMpPOBaHME, MPUHIMAIOTCA B MapK NpremMa, rae
TakKe MPOU3BOANTCA TEXHNYECKUIA 1 KOMMEPYECKUIA OCMOTPbLI BaroHOB. [1oe3aHowN
NOKOMOTVB OTLIENAAETCA U cneflyeT B ieno. [oe3aHble OKyMeHThl NepefatoTca B CTaH-
LUMOHHbIV TexHonornyeckinin LeHTp (CTL]). 3necb Mpov3BOANTCA CBEPKA IOKYMEHTOB
C COCTaBOM MOe3[a 1 roTOBUTCA COPTUPOBOYHBIM NTMCTOK, HA OCHOBaHMM KOTOPOTO
Npown3BOANTCA pachOPMMPOBaHIE COCTaBa.

[Nocne HakonneHWa CoCTaBa NPOV3BOAMTCA OKOHUYaHVe ero OpPMUPOBaHUA 1 Nepe-
CTaHoBKa B Napk otnpaeneHns (M0O). B napke oTnpasneHus BbIMOAHATCA TEXHUYECKNIA
1 KOMMepYeCKmin ocMoTpbl BaroHoB. B CTL roToBATCA JOKYMEHTbI Ha COOPMMPOBAHHDIN
cocTas v nepepgatotca B 0. [Noe3nHOM NOKOMOTUB NPULENAAETCA K COCTaBY, MALLMHNCTY
nof, POCNMCb BPYYaOTCA AOKYMEHTbI, MPON3BOAMTCA Mpoba TOPMO30B — 1 Noe3]
OTNPAaBAAETCA CO CTaHUMN.

[ToosuxHOU cocmas: NOKOMOTMBbI 1 BarOHHbIM Mapk

K moaBW»KHOMY COCTaBy OMHOCAM: NOKOMOTWBbI, BarOHbl Y MOTOPBArOHHMUM
NOABVMHOW COCTaB.

Jlokomomug — ABuratesnb Ha Konecax, NpeaHasHaYeHHbIn 4na nepeaBuKeHna
BaroHOB Mo penbcam (0T naT. locus — MecTo 1 motia — aBukeHue). JIoKoMoTVB
NPOV30LLEN OT NePBOro NapoBo3a [k. CredeHCOHa, KOTOPbIV OH Ha3Bas «/IOKOMOHLLY.

[No BMAy ABMraTenen NOKOMOTMBbI Pa3aenatoTCca Ha: MApOBO3bl; TEMNOBO3bI; SeK-
TPOBO3bl; MAPOTYPOOBO3bI; ra30TyPOOBO3bI.

Mo BMAY PaboTbl TIOKOMOTUBbI Pa3aensaTcs Ha:

B NacCakMpCKUe (C BbICOKOW CKOPOCTBIO ABUXKEHWA);
= py30Bble (C 6ONbLWOW CUOW TAMK);
= MaHEeBPOBbIE.

MomopgaeoHsl (MOTPUCH) — CaMOABUKYLLIMECA eAVHNLIBI, Hanbonee pacnpocTpa-
HEHHbI BMA MOTOPBArOHHOW TArW — 31eKTponoe3aa NpUropoaHoro (M ropoackoro)
COOBLIEHNA, A TaKKe An3enbHble Noe3aa.

JIoKOMOTVBHOE X0351MCTBO 0becreyBaeT nepeBo30yHy0 PaboTy Kene3HbiX 4opOor
TArOBBIMI CPEACTBAMU U UX COMEPKAHME B TPeOyeMOM TEXHNUECKOM COCTOSHUM,
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OCHOBHOWM NPOW3BOACTBEHHOW €AVHULEN NOKOMOTVMBHOIO XO3AMCTBA ABNAETCA
NIOKOMOTVBHOE Aeno. [leno vmeeT NPUNMCHON NapK NTOKOMOTUBOB /18 OOC/YK1BAHNS
FPY30BbIX MM MACCaKMPCKMX MOE30B, TOKOMOTUBHbIE 3[aHKA, MacTEPCKME 1 Apyrue
CPeACTBa A1 PEMOHTA 1 TEXHNYECKOTO OOCTYKMBaHWA.

Ba2oHbl — OCHOBHbIE MEPEBO30YHbIE CPeACTBa »Kefe3Hblx Jopor. Pasnnyaior
rpYy30Bble, MACCAKMPCKME 1 CNeLManbHbIe BaroHbI.

Ipy30800 8a20H (OT aHM. Waggon — TeflexkKa) BO3HMK Ha YTrofibHbIX WaxTax.

[Py30Bble BaroHbl pa3nmyatoT no:

1) TMNam; 2) rpy30nogbeMHOCTH; 3) KONUYECTBY OCeN.

MPy30M0ABEMHOCTL — HanbonMblaa Macca rpy3a (HeTTo), KOTopasa MOXET NepeBo-
3UTbCA B 3TOM BaroHe.

Tapoli BaroHa Ha3blBaeTCs ero obLias Macca B MyCTOM COCTOAHWN.

Macca BaroHa 6pyTTo — 06L1as Macca Tapbl v rpy3a(HeTTo), NepeBe3eHHOMO B BaroHe.

[apK rpy30BbIX BarOHOB COCTOUT 13 CeaytoLiVx BUAOB:

1) Kpbimele — NpeaHasHauYeHHble ANA NepeBO3KM LIMPOKON HOMEHKNATYPbl FPY308,
KOTOPble TPEeOYIOT 3alLMTbl OT aTMOCHEPHBIX OCAAKOB.

[MapK KPbITbIX BAarOHOB COCTOUT B OCHOBHOM U3 4-X OCHbIX BarOHOB rPYy30Mogbem-
HOCTbIO 50-62 TOHHBI.

2) niamagopmel — BaroHbl 6e3 Ky30Ba, KOTOPbIE MCMONb3YTCA A NepeBo3Ku
AMHHOMEPHbIX W KPYMHOTOHHaXKHbIX rpy30B (Macca 6pyTTo 10, 20, 30 TOHH).

3) NosyBa2oHbI — BaroHbl C BLICOKMMM 6OpTaMm 1 6e3 KpbILLK, UCMONb3YIOT ASS
nepeBO3KM TOMMBHDBIX, PYAHbIX, CTROUTENBHbBIX U APYTX FPY308B.

4) yucmepHsl — NpPefHa3HauYeHHbl /1A NepPeBO3KU XUAKMX FPY30B — HedTu, Kepo-
CW1Ha, 6eH3MHa, KMCNoT, Macen. [py30noabeMHOCTb B 3aBUCUMMOCTM OT UnCna ocei (4, 6,
8) coctasnaet o1 50 o 120 TOHH.

5) usomepmuyeckue 8azoHsl (pedpuxepaTopbl) CO CrnelmnanbHbIM TEPMOU30INPY-
IOLLMM KY30BOM W YCTPOWCTBaMK, KOTOpble 06eCneyrBatoT CTabunbHOCTb 331aHHbIX
TemnepaTyp A1A NepeBO3KM rPy30B C OCOOEHHbIMI YCIIOBUAMM XpaHeHua (0BOLLK,
GPYKTLI, HANUTKK 1 AP.).

BaroHbl cneumanbHOro HasHaveHus:

B TpaAHCMOPTEPLl — /1A NePEeBO3KM IPOMO3AKMNX 1 KDYMHOTOHHAXHbIX MALLIVH 1 060py-

LoBaHus; rpysonogbeMHocTs — 130, 180, 230 1 300 TOHH;

B BaroHbl /1A NMePEBO3KM CKOTa, KNBOW PbiObl, OUTYMa, LieMeHTa, NErkoBbIX aBTOMOOMNeN;

B BArOHbl, NpefHa3HauYeHHble ANs TeXHUYECKMX 1 ObITOBbIX MOTPEOHOCTEN Kene3HoM
aoporv;

B BAroOHbl-MacTEPCKME;

B BArOHbl CTPOUTENBHbIX 1 MOMAPHbIX MOE3A0B;

B IyMMNKap — BaroHbl — CamMoCBanbl AA NepeBO3KK LLebHs, Necka, yrs;

B XOMnnepbl — BaroHbl C OTKUAHbBIM AHOM, KOTOPbIE Pa3rpy KatoTCA Uepes OTKUAHOM

JIOK B AAHWILLIE KY30Ba «CaMOTEKOM,
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PucyHok 2.24. I'py3oBoi aneKktposo3 JlM2K

[MapK MacCaXMpPCKMX BaroHOB BMeLaeT — BaroHbl C MATKUMW U KECTKUMMU
MeCTamm B BUE KyMeMHbIX, OTKPbLITbIX He KyMelHbIX BaroHOB, a Takxke BaroHOB
PECTOPaHOB, MOUTOBbIX BAarOHOB, OaraxHblX BaroHOB. B LIeNoM NoaBUKHOM COCTaB
»enesHoM AopOory — 3T0 04eHb 6OMbLWAA 1 CNOXHAA CUCTEMA XKEeNe3HOLOPOKHOIO
TpaHcnopTa.

Bce akcnnyatupyemble 1 CTPOALMECA TOKOMOTUBBI MOXHO KNacCUPUUMPOBATh MO
cnenyiowmm Npru3HaKam:
= N0 pody C/1yx06bl (BLINOAHAEMOW PaboThl) — rpy30Bble (pUC. 2.24), NacCakmpCKme

(pwnc. 2.25) n MaHeBpOBbIe (pUC. 2.26);
® N0 YUy cekyul — OfIHO-, ABYX- (COUNEHEHHbIE) Y MHOFOCEKLMOHHbIE (MOTOP-Ba-

FOHHbIE CekUnn);
= N0 Muny nepedayu — C NeKTPUYECKON, MTMAPABANYECKON, TAPOMEXAHUUYECKON,

MeXaHNYeCKoW 11 HeNMOCPeACTBEHHOM nepeaadyamu.

dnekTpuyeckasa nepenava NnprYmMeHaeTcs B 31eKTPOBO3ax 1 B OONbLIMHCTBE Tenso-
BO30B; rMAPABNNYECKAA 1N MMAPOMEXaHNUeCcKas — B TEMNOBO3ax; MexaHnyeckan —
Y ManoOMOLLHbIX TEMNOBO30B (MOTOBO30B); HEMOCPEeACTBEHHAA (KPUBOLWMMNHO-LLA-
TyHHadA) — Y NapOBO30B.

[MpyMeHeHVe Ha 3NeKTPOBO3ax 1 TEMNOBO3ax TArOBLIX 3NeKTPOoABMraTenel aaet
BO3MOXHOCTb VCMOMNb30BaTb Kak MHAMBMAYAbHbIV, Tak 1 FpynnoBow Npueod. [pu
NHAMBUOYANbHOM NPUBOAE KaXkAaa ABMXKYLLAA KONeCcHas Napa coefrHeHa CoO CBOUM
TATOBLIM ABMraTeENemM 3ybuato nepeaaveit. Mpu rpynnoBomM NprBoae ABMXKYLLME
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PucyHok 2.25. lMaccakupckui tennosos T3I1150-004

KOMeCHble Napbl, pa3MeLieHHble B OAHOM KeCTKOM pame, COeANHATCA MeXAy COOO
NPOMEXKYTOUHBIMY 3yOUaTbIML KONleCaMu.

PacnonoxeHvie KONeCHbIX Nap B 3KMUMaxe, POA NPMBOAA OT TATOBbIX fABMraTenei
K KONecHbIM Napam 1 cnocob nepefaun TAroBOro yCUmaA NPUHATO BblpaXkaTb OCEBO
XapaKTePUCTUKOW, B KOTOPOW Lidpamyi MOKa3blBAETCA UMCIO KONECHDBIX Map.

PucyHok 2.26. MaHeBpoBbIli Tennoso3 TOM18[1M
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B dopmyne 3Hak «—» 03HauaeT, uTo 0be TeneKn HecouneHeHbl — He CBA3aHbI
WAPHUPHO, 1 TATOBOE YCWNE OT ABUXYLLMX KONECHbIX Map B aBTOCLIENKe TOKOMO-
TBa NepefaeTca uepes pamy Ky30Ba. 3HaK «+» YKa3blBaET, UTO TEIEXKYM COUNEHEHDI,
N TATOBOE YCUIME NepefaeTca yepes pamy Tenexkn. Ecnm asmkylime KonecHole
napbl MeIOT MHAMBUAYANbHbIV MPUBOA, TO K UMbpe, MOKa3biBaoWeEN YMCIO OCeN,
[06aBNAETCA NHAEKC «O».

SnekTpoBo3 BJ123 ¢ xapakTepucTukon 30 + 30 nNpefcTaBnaeT cobon NOKOMOTHB
C ABYMA COUNEHEHHbIMW TPEXOCHBIMI TeNEXKamMn 1 C MHANBUAYANbHBIM MPUBOAOM
ABVIKYLLMX KONECHbIX Nap.

TennoBo3 C 0CeBOW xapakTePUCTUKOM 2(30 — 30) — ABYXCEKLIMOHHbIA NTOKOMOTMB,
KakdaA cekLma KOTOPOro MMEET [1BE TPEXOCHbIE HECOUNEHEHHbIE TeNEXKM C UHAWBU-
AyanbHbIM MPUBOAOM [ABVKYLMX KOMECHbIX Map U MOXKET paboTaTb CaMOCTOATENbHO.
Ecnu ke cekuymm He MoryT paboTaTb CaMOCTOATENBHO, TO OCEBast XapaKTepPUCTHKa
nmeeT B1a 30 — 30 — 30 — 30. [loa cepurien NoOHMMaEeTCA TOKOMOTUB OHOTO U TOTO
e TUMa 1 OAMHAKOBOW KOHCTPYKLIMN.

[1na 3nekTpoBO30B NepemeHHOro (04HOGA3HOMo) TOKa YCTaHOBEeHa CrefytoLasn
HymepaLna: YeTblpexocHble — ot BJ140 go BJ159 (BJT— Bnagmmmp JleHnH); wecTmocHsle —
ot BJ160 go BJ179; BocbMmnocHble — oT BJ180 ao BJ199. IneKTpoBO3bl MOCTOAHHOIO TOKa
HyMepYIoTCA: WecTnocHble — ot BJ119 no BJ139; BocbMmnocHble — ot BJ18 go BJ118;

[NaccakmpcKme 3n1eKTPOBO3bl YEXOCIOBALKOO MPOM3BOACTBA HA MKeNe3HbIX JOpOorax
CHI umetoT ceputo YC. dnekTposo3 YC200 obecneyrBaeT ckopocTb 200 kKm/U. HoBbIi
3neKkTpoBO3 YC8 MOXET BeCT/ noesfa M3 23 NacCaxMpPCKMxX BarOHOB Ha yyacTke
C noabeMom 25 %o CO CKOPOCTBIO 85 KM/,

MoaepHV3MPOBaHHbIE 3NEKTPOBO3bI NMEIOT MHAEKC «M» (BJ122 M); 3nekTpoBo3bl
C KPEMHMEBBIMM BLINMPAMUTENAMN — UHAEKC «K» (BJ160); neKTpoBO3bl C pekynepa-
TUBHbBIM TOPMOXEHUEM — UHAEKC «P» (BJI60P); 21€KTPOBO3bl C peOCTaTHLIM TOPMOXKe-
HVem — nHaekc «T» (BJ1807).

KOHCTPYKUMOHHadA CKOPOCTb COBPEMEHHbIX 3N1EKTPOBO30B HAXOAMTCA B AMaNa3oHe
100-220 Kv/u. MakcmanbHasa CKOpOCTb ANA BCEX 3n1eKTPoB030B cepum YC Ha 20 km/u
MeHbLe KOHCTPYKUMOHHON. MOLWHOCTL YacoBOro pexrma — ot 3150 go 9700 kBT
(MOUHOCTb YaCOBOrO pexrma — 3TO Hanbosblias Pa3BMBaEMas Ha Basny TArOBOrO
JBUraTens MOLIHOCTb, MPY KOTOPOW MallvHa MOXeT PaboTaTh B TeUeHVe Yaca, HauvHas
OT XONOAHOrO COCTOAHNA.)

Cepun TeNNOBO30B C 3MEKTPUYECKON Nepefaden nveloT OykBeHHoe 0bo3HaueHne
T3, a c rmapasnuyeckoin — T, B BykBeHHOE 0603HaUeHVe Cepuii BKIIOUAOT 3HaK pofa
cny»x0bl nokomoTKBa: [ — naccaxunpcknia (T3M60), M — maHesposbiin (TTM7). Lindpa
nocne OyKB COOTBETCTBYET HyMepaLMn BbiNycka. Hanpvmep, Tennoso3am KonomeH-
CKOro 3aBofia NpucBanBaeTca Homep oT 50 o 99 (TIM160), TennoBo3am XapbKOBCKOIO
3aBofa — ot 1 0049 (133, T210), JlyraHckoro (Bopowwnosrpaackoro) 3asoga — ot 100
Ao 150 (2T2116) (otctynnenue: 2T210B — Bopowwnosrpag, 21210/1 — JlyraHck).
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Ha »ene3Hbix goporax CHI akcnnyaTmpytotca okono 20 cepuin n MoandukaLmnii
3NEeKTPOBO30B 1 25 cepuit 1 MoandUKaLmnii Tennoo3os. OAHUM 13 CaMblX MOLLHbIX
ABNAETCA OBYXCEKLMOHHbI BOCbMUOCHbIN 3N1EKTPOBO3 NepemMeHHOro Toka BJ180P
C NNaBHbIM (6eCCTyneHYaThiM) PErynpoBaHem CKopocTy. 1o aHanoryHoMy MpUHLMMY
MOCTPOEH ellle bonee MOLLHbIN 12-0CHbIM 2n1ekTpoBo3 BJ185P and paboTbl Ha NUHKUAX,
3NEKTPUPULIMPOBAHHBIX MO CUCTEME OAHOGAZHOIO NEPEMEHHOMO TOKA Hanpaxe-
Huem 25 KB. OH COCTOUT 13 ABYX WECTUOCHbBIX CeKLMI. MOXeT BOAWTb Noe3aa Maccom
6000 T 1 6onee. MolHOCTb TokoMoTBa — 10000 KBT, KOHCTPYKLIMOHHAA CKOPOCTb —
110 KW/4. B uncne HOBbIX TOKOMOTUBOB FPY30BOW 31eKTpoBO3 BIT15 ana BoxaeHUA
TAXENOBECHbIX MOE3[I0B Ha NNHMAX C HanpsxeHrem 3000 B noctoAaHHOro Toka. Ero
MOLLHOCTb — 9000 KBT, KOHCTPYKLUMOHHas ckopocTb — 110 km/u. Cpean TennoBo3oB
CaMblll COBPeMEHHbI — 213121 MowHOCTbo 5884 KBT ¢ anekTpuyeckon nepenavent
nepeMeHHO-NMOCTOAHHOTO Toka. Co3aaH TennoBo3 47210C NOBbLIWLEHHOW MOLWHOCTH
ANA SKCNNyaTaumm B CyPOBbIX KITMMATUYECKX YCIOBUAX. VI3roToBneH Tennosos 13126
ANA BOXAEHVA rPY30BbIX NMOE340B B YCJIOBUAX YMEPEHHOTO 1 XOIOAHOTO Kivmara. Ha
BpAHCKOM MawmHoCTponTenbHOM 3aBoge (1988) BbimylleH MaHEBPOBbIN TEMIOBO3
T3M15 € ymeHbLeHHbIM PacxOA0M TOMSIMBA.

CoBpemMeHHble SNEKTPOBO3bI 1 TEMIOBO3bl MOTYT COBEPLLIATL MPOOEr MEXAY SKMMI-
POBKaMM B 3aBUCUMOCTI OT MacChl noesfaa v npoduna nytn o 1200 kM, a Mexay
TEXHNYECKUMI 0B0CTyKMBaHUAMN — OT 1200 o 2000 Km.
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3.BOOHbIV TPAHCIMOPT

3.1. Bupabl n OCHOBHbIe CpefCcTBa BOAHOIO TpaHCcNopTa

Yenosek C CaMblX APEBHUX BPEMEH CTPEMUACA K MOAYMHEHMIO BOAHbIX MPOCTOPOB.
MepBbiIM1 CpeaCcTBaMN N8 STOrO ObIIN NPUMUTUBHbBIE N1OTbI. VICTOpKA Cya0CTPOeHWA
M CyNOXOACTBA HACUMTBIBAET OKOMO 8 ThIC. NIET, KOTOPAsA OTBEYAET IMOXe HEeONUTa.
Bonbwnmn mactepamu CyooCcTpOeHVA 1 MOPEXOCTBa B APEBHOCTM CUYMUTAIOTCA
GUHUKMILBI.

[NyTellecTBMA OTeUECTBEHHBIX MOPENaBaTeNnel U3BECTHbI C OYeHb JaBHUX BPEMEH.
Ewe B Hauane VIl Beka pycchbl OCyLLeCTBNANV NOXOAbl B CpeAn3eMHOe MOpe Ha OCTPOB
KpuT. MnogoTtsopHbiM 0661710 XI €T, B KOTOPOM Hauanu CTPOuUTb cyaa ¢ 3-Ma v 4-ma
MauTamu. Xlll Bek oTMeueH 1300peTEHMEM U MPUMEHEHEM KOMMACA.

B 1850 roay ObINo CKOHCTPYMPOBAHO MepBoOe MeTanMyeckoe CyHO, Ha KOTOPOM
6bIf1 MCMONb30BaH CYA0BOM BUHT.

BonHOMyY NMpOCTpaHCTBY NpuHaanexxut bonee 2/3 noBepxHOCTV 3eMHOrO Lapa.
DTO OKeaHbl, MOpsA, PeKK, 03epa.

B 3aBUCMMOCTM OT BOLOTOKOB 1 BOAOEMOB BOAHbBIE MY TV PA3AeNAoTCA Ha:

B MOPCKME — OKEeaHbl, MOPS, MPOMVMBDI, 3a11Bbl, YCTbA OOMbLIMX PEK, MOPCKME KaHasbl;
B peyHble — PeKn 1 03epa B eCTECTBEHHOM COCTOAHNN, LLIO30BbIE PEKM, CYAOXOAHbIE

KaHanbl, NCKYCCTBEHHbIE 03epa 1 BOAOXPaHUNLLA.

BooHble myTv pa3aenatoT Ha BHEWHWE 1 BHYTPEHHMe.

BoaHbIV TPAHCMOPT COCMOoum 13 Taknx TEXHUYECKIMX SN1eMeHTOB:

" MyTb — eCTeCTBEHHbIV NN UCKYCCTBEHHBIV BOAOTOK UM BOAOEM;
® MOABVXKHOW COCTaB — CyAa ANA NepemeLleHmA rPy30B 1 MACCaXMPOB, a TakKe

TEXHUYECKMI GRoT Ana obCNyKMBaHWA BOAHbBIX MyTel;
= [OPTbl M NPUCTaHN — MYHKTbI FPY30BbIX U MACCAaKNPCKMX ONepaLini v 00CTYKMBaHNS

MOABWKHOMO COCTaBa, 000PY0BaHHbIE CKMAACKMMY MOMELLIEHUAMM 1 MOrPYy30-pas-

FPY304YHbBIMU YCTPONCTBAMM.

Mopckomy TpaHCNOPTY MPUHAANEXNT OCOOEHHOE MeCTO B TPAHCMOPTHOW CrcTeme
cTpaH. OH BbIMONHAET Takme GyHKLUU:

1) obecneyrBaeT MOPCKME MEXYHAPOAHbIE CBA3Y;
2) yOoBNeTBOPSEeT NOTPEOHOCTI B MePeBO3Kax BHYTPW CTPaHbI B KaOOTaXKHOM M1aBaHny

(Manbii 1 6onbLION KaboTax). Manbii KaboTax — nnaBaHWe CyoB B Npeaenax

O[IHOrO WM ABYX COBMECTUMbIX MOPCKMX BaccelnHoB 6e3 3axofa B TeppuTopUasbHble
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BOAbI APYr¥X rOCYAaPCTB. bonbLion KaboTax — nnaBaHMe CyA0B Mexay MOpTaMu
pa3Hblx 6acCeHOB, pa3aeneHHbIX 6eperoBbIMy TEPPUTOPUAMM APYTNX TOCYAAPCTB;
3) MOPCKOW TPAHCMOPT BbIMOMHAET NePEBO3KY MPY308B MHOCTPAHHbBIX GPAXTOBLMKOB,
KOTOpble BK/IOUAIOT IKCMOPTHbIE 1 MMMOPTHbLIE NEPEBO3KY;
PeuHo TPaHCMOPT 3aHMMAET OAHO 13 BEAYLMX MECT B OOC/YKMBAHMM OOMbLINX
NPOMBILLNIEHHbIX LIEHTPOB NMPUPEYKOBBIX PaNOHOB.
3HayeHne peyHoro TPAHCMOPTa B SKOHOMUKE ONPeAenaeTca He CTONbKO MacluTab-
HOCTbIO PabOTbl, CKOMBbKO OCOBEHHbBIM 3HaUeHVeM GYHKLINIA, KOTOPbIE M BbIMOMHAIOTCA.
Kpome TpaHCMopTHOro 06C/y»KMBaHS PEUHOM TPAHCMOPT TakKe BBINMOSHAET CIIOXKHbIE
nepeBO3KN BHELIHETOPrOBbIX MPY30B CyAami CMELLIAHHOTO MiaBaHWA (peka — Mope).
[MyOOKOBOAHBIM BHYTPEHHMM MYy TAM NPUCYLia 60/blIas NPOBO3HaA CMOCOOHOCTb,
X MOXHO CPaBHUTb C MHOTOKOJEMHbIMM KeNe3HbIMM OPOramu, OHM MPUCNocobeHb
K MacCOBbBIM MepeBO3KaMm rpy30B 1 MacCakMpPOoB. [epeBo3Ka HEKOTOPbIX MPY30B PEYHbIM
TPaHCMOPTOM MO MarucTPanbHbIM BHYTPEHHVM BOHbBIM My TAM 00xoauTcA B 2—3 pa3a
JlelleBne, Yem No napanienbHbIM *Kene3HbIM oPOram.
[peumywecmaa 800HO20 MPAHCNOPMA:
B BbICOKaA NPOBO3HaA CMOCOOHOCTD;
B CpPaBHUTENbHO HEOOMbLUIVIE KAaMUTANOBIOKEHWS;
B He3HauUTEeNbHbIE PacXoAdbl TONANBA;
B OTHOCWTENbHO HEBbICOKAA CeOeCTOVMOCTb NepPeBO30K MPY30B.
Hedocmamku 800H020 mpaHcnopma:
B 33BMCKMOCTb OT reorpaduueckmx 1 HaBUralOHHbIX YCIIOBWIA;
= HeoOXOAMMOCTb MCMOMb30BaHVA OOMbLIOTO MOPTOBOMO X03ANCTBa;
= HebOosbllaA CKOPOCTb NEePeBO30K.

3.2. Bupbl nnaBcpeAcTB NO Ha3HAYeHUIO
Ha BOAHbBIX MPOCTPaHCTBAX MMpa 3KCMNYyaTUPYTCA Cyaa, PpasHoobpa3Hble no
KOHCTPYKLMM 1 Npodunto paboTbl.
[0 Ha3HaueHWo MOPCKKE 1 peyHble Cyaa PasaenaTca Ha:
® TPAHCMOPTHbIE: TPY30BbIe, MACCAKUPCKME, FPY30MacCaKUPCKME, OYKCUPHBIE;
B TexHUYecKme: yriyoutenu aHa, nnaBy4dnme AOKK, KpaHbl;
= pOMbiLLIeHHbIe: PhIb0IOBeLIKIME, 3BePOOONHbIE;
= CrieluanbHble: NefJoKObl, CracaTesibHble, MoXapHble, AebapKaaepsbl;
= CMOPTUBHbIE,
Mo cpeacTBam NepeaBUKeHNA KOPabny Pa3aensioTcs Ha:
B CamMOXOAHble, 060pyAOBaHHbIe COOCTBEHHBIM ABWUraTeieM (TEMNOXOAbI, MAPOXObl,
ra30xofbl, 113e/b-31eKTPOXO/bl, aTOMOXO/b);
B HeCcaMOoXoaHble.
oy30onaccakMpCKme Cyaa TPaH3UTHOrO 1 MeCTHOrO COODLLEHWA CyxaT AnA nepe-
BO30K MO onpeAeneHHbIM MHMAM NMacCakMPOB U CPOUHBIX FPY30B. TN Cyfa UMeIoT
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pa3sHble pasMepbl M BMECTUMOCTb B 3aBUCMMOCTH OT KaTeropuii BOAHOMO NyTu, ASTNHbI
1 NMACCAKMPOHAMNPKEHHOCTU STUX TUHNI.

Maccaxmpckue cyfa NpuUropoaHoro U MeCTHOMO COOBLLEHNA, Kak NPaBUIIO, TUXO-
XOflHble. byKCMpHbIe Cyaa Cy»kaT Ana nepemMelleHnsa HECaMOXOAHbBIX FPY30BbIX 6apX.

CnyxebHo-BCMIOMOraTe/bHbIE, KOTOPble 0OCNYKMBAIOT BOAHbIN TPaHCMOPT: MOPTOBbIE
W WN030Bble OYKCMPbI-TONKATENW; e0KONbI; KaTepa CYA0XOAHOW CNyKObl; Nnasyuyve
MacTepckue.

B cocTaB TexHmueckoro ¢nota BXoaaT AHOYrNyOUTENbHbIE CHAPAAL 1 CyAa, KOTOPble
BBINOSHAIOT My TeBbIe 1 IKCMIyaTaUMOHHbIe PaboThl.

Mpy30Bble Cyala MOTYT OblTb CAMOXOAHBIMU 1 HECAMOXOLHbBIMU.

BaxkHenwanA xapakTepucTika Cyg4oB 3TO 1x Bofom3MelleHne. MaccoBbiM BOAO-
M3MellieHnem Npw ero NONHOM 3arpy3ke ABNAETCA Macca Cy[iHa C MOJIHbIM FPY30M,
BblPaXKeHHasA B TOHaX.

Bce cypna, He3aBMCKMO OT pasMepa 1 HazHaueHwus, JO/MKHbI 06nafaaTb COOTBET-
CTBYIOLLUMN MOPEXOAHBIMU HAaBUTALMOHHBIMYM KaueCcTBamu, KOTopble obecneynBaioT
6e30MacHOCTb 1 YA0OCTBO MMIaBaHus.

OCHOBHble HaBMMALIMOHHbIE KaYeCTBa: NaBy4YecTb, yCTOMUNBOCTb, HEMOTOMASEMOCT,
MaHeBPEHHOCTb. HaBWraLMOHHOE XO35MCTBO COCTOUT 113: 6@ PEroBbIX 1 M1aByuX MAsiKoB,
OCBeLLEeHHbIX 1 HEOCBELL|EHHBIX 3HAKOB, OakeHOB, OyeB 1 CTBOPOB.

DKCMAyaTaUMOHHbIe KauecTBa: rpy30nogbEMHOCTb, BMECTUMOCTL, CKOPOCTb, aBTO-
HOMHOCTb.

B cynoxoacTse cyliecTByeT NoHATME KaboTaxka, TO eCTb MaBaHme MeXy nopTamm
OfHOW CTpaHbl. [prMeHaeTca noLmna — nocobve Ana nnaeBaHWA B OTAeNbHOM bacceliHe
C ieTabHbIM ONMCAHWEM €0 HaBUMALIMOHHbBIX OCOOeHHOCTE. BoAHble My T OCHalaoTCA
MasAKaMM 1 HaBMraLIMOHHbBIMM 3HaKaMu, KOTOPbIE BbICTABAAKOTCA Ha beperax BOAOEMOB
nnn Ha dapeaTepe.

BofHbI TPAHCMOPT OCHOBAH Ha MCMOSb30BaHWM B KaYeCTBe My T eCTeCTBEHHbIX
N UCKYCCTBEHHbIX BOJJOEMOB AN NepeiBUXEHMA rPY30B B CyAax 1 CrnaBom. Pasnu-
YaloT fIBa BWa BOHOIO TPAHCMoPTa: MOPCKOU, MyTAMN NepefBUXEHMA KOTOPOro
ABMSIOTCA OKeaHbl, MOPS, 3a/IMBbl, MOPCKME KaHasbl 1 YCTbA KPYMHbIX PeK, U peyHou
(BHYTPEHHMe BOAHbIE NYyTW), MyTAMN NepefBUKeHNA KOTOPOro CIyKaT Peku, o3epa
1 BOAOXPAHUAMILLA.

MOoPCKOW TpaHCMOPT LWMPOKO NPUMEHAETCA N8 BHELIHETOPTOBbIX U BHYTPEHHMX
(KabOoTaxHbIX) MePeBO30K KaK MeX[y NopTamy OfHOrO MOPS, TaK U MeX[y NopTamu
PasHbIX MOPEW.

PeuHoW TpaHCMoOPT NepeBO3UT NACCaKMPOB U TPY3bl MPENMYLLLECTBEHHO MO
BHYTPEHHM BOAHbBIM MyTAM COObLIEeHNA.

OCHOBHbIMYM MPOW3BOACTBEHHbBIMI CPEeACTBaMN BOAHOMO TPaHCMoPTa ABAAIOTCSA:
® MyTb — BOAOTOK WM BOLJOEM B €CTECTBEHHOM MW UCKYCCTBEHHOM COCTOAHMUM,

NpPUCNOCobNeHHbIN ANA CyA0XOACTBa;
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= dnoT (Cyaa) And nepemMelleHns rpy30B, NacCakMPOB U TEXHUUECKOTO 00CTYKMBAHWS

BOAHbIX MyTew;

" PUCTAaHW 1 NOPTbl C COOTBETCTBYIOWNMM YCTPONCTBAMM AN1A BbIMOHEHUA

FPY30BbIX Y MAaCCaXMPCKMX onepaumnin U TexHUyeckoro obcnyxmeaHmnsa GpnoTa

N BOLHbBIX MyTEN.

B CyJOPEMOHTHbIE 3aBO/bl, HAXOAALMECS, KaK NPaBWIo, BOAN3M KPYMHBIX MOPCKMUX

MOPTOB M OCYLLECTBAALME CIyYaNHbBIA, NEPUOANYECKNIA 1 KarnUTaSbHbIA PEMOHTbI,

a TaKXKe PeKOHCTPYKUMIO CyA0B. BaXkHbIMIN 3nemMeHTaMy CyJOPEMOHTHbBIX 3aBOAOB

ABNAKOTCA CyXVe 1 NaByumne JOKN, KOTOPbIe BO MHOTOM OMpeeNialoT TeXHUYecKme

BO3MOXHOCTV 3aBOJOB.

® CpefcTBa CBA3W, NpeAHasHauYeHHble ANA YpaBaeHa BCeM NPON3BOACTBEHHbBIMN
nogpasgeneHnAMMY BOAHOrO TPAHCMOPTa 1 NePeBO30YHbIM MPOLECCOM.

[0 yCNoBMAM BETPOBOSTIHOBOIO PeXMMa BCE CYAOXOLAHbIE BHYTPEHHME BOAHbIE MYyTH
(KaHanbl, peku, BOAOXPaHUAMLLA 1 03epa, BKMoUYaa ApanbCkoe MOpe) pa3feneHbl Ha 4
pazpaga: <My, «O», «P» 1 «J1». B OCHOBY 3TOrO fleneHus NonoxeHsl MakCcMasibHasA BbiCOTa
1 [IIHA BOSHbI. EC/IM BbICOTa BOSIHBI AOCTUMAET 3 M W AyiHa — 40 M, TO BOAHbBIN My Tb OTHO-
CnTCA K paspagy «My, cootBeTcTBeHHO 2 1 20 M — K pa3paay «O», 1,2 1 12 M — K pa3pagy
«P». K pa3pagy «/1» OTHeCeHbl BOAHbIE MyTW, He BOWeAWVe B pa3pad «P». 310, Hanpuvep,
peku: Oka, 3anaaHas [1BvHa, [IHeCTp, a Takke BEPXHWE Mechl Bcex OOMbLUVIX PeK.

BoaHbIn TpaHCNOPT ABNAETCA AelleBbiM BUAOM TPaHCMOPTa, OH TpebyeT MeHblie
SHepreTVYecKrx 3aTpaT Ha NepeBO3Ky, YeM Apyrue Buabl TpaHcnopTa. [na nepensu-
XKEHMA rpy3a no Bofe (Mpu Manbix CKOPOCTAX) TpebyeTcs aBuratenb B 67 pas (a npu
BykcrpoBke nnoToB B 10 pa3) MeHblle MOLWHOCTA fABUraTens, HeoOXOAMMOro Ans
nepemeLLeHna rpysa no Xene3Hon Jopore.

Knaccudukauusa cynos pnota

Cyna npeacTaBnsioT COO0M OCHOBHYIO MPOW3BOANUTENbHYIO €VHILY MOPCKOrO
TPaHCNOPTa, KOTOPAA MOXET MMETb OTAESbHbIN MPOW3BOACTBEHHDIV M1aH U B Npefenax
[OBOJIbHO ANWTENBHOIO BPEMEHW CaMOCTOATENTIbHO NMPOU3BOANUTbL 1 Peanv30oBbiBaTh
TPaHCMOPTHYIO NMPOAYKLMIO HE3aBUCKUMO OT APYrMX 3N1EMEHTOB 1 3BEHbEB MOPCKOrO
TpaHcnopTa. [1o pody nepego3umbix 2py308 BCe Cyna NMOAPA3AENAnTCA Ha CyXOrpy3Hble
1 HaNMBHbIE;

No HA3HAYeHUIO — TPAHCMOPTHbIE (MAaCCaKMPCKMe — PUCYHOK 3.1, rpy3o-nac-
CaKUPCKME, TPY30Bble — PUCYHOK 3.2, BYKCUMPHbIE — PUCYHOK 3.3), MPOMBICNIOBbIE
(pblOONOBHbIE 1 ApP.), TEXHUYECKME (qHOYrNyOuTeNbHbIE CHAPAAbI, KpaHbl, Neperpyxa-
Tenu, Nnaeyune AOKW), aAMUHUCTPATUBHbBIE 1 CMELIMANBHOIO Ha3HaYeHus (NeaoKonsl,
NoMapHble Cyaa, NNaBy4dyie Masku 1 NPUCTaHW);

Nno palioHy NasaHuUA — PeYHbIE, KaHa/bHble, 03€PHbIE, PEAOBbIE, MOPCKYIE 1 OKEAHCKME;

no Mamepuasny Kopnyca — CTanbHble, AepeBAHHbIE, KOMMO3UTHbIE (CTanb 1 AEPEBO),
xene3obeToHHbIe (MNaByure KpaHbl, JOKWM), N1acTMacCoBbIe;
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PucyHok 3.1. Maccaxkupcknin tennoxop «Oasis of the Seas»

no cnocoby nepemelieHus — CaMOXOfHble Y HECAMOXO/HbIE;

om poda d8uzamersa (CAMOXOHbIE Cyaa) — MapPOXOAb, TEMNOXOAbI, SNEKTPOXOb
(Typbo nnn am3enb), aTOMOXOAbI;

Nno cnocoby UCNOIL308AHUSA MexaHuyeckot pabomel 08uzamess Ans nepemeLleHna
Cy[iHa — BWHTOBbIE, KONECHbIE, BOAOMETHbIE, BO3AYLIHOBMHTOBbIE (rnrccepbl). CoBOKYM-
HOCTb OYKCMPHOTO CyAHa ¥ ByKCMpPYEeMbIX MM HECAMOXOAHbIX CY10B HA3bIBAETCA peYHbIM
cocmasom. B cocTtaBe MOPCKOro GoTa HapAfy C YHUBEPCANbHbLIMM 3HAUNTENbHYIO
[ON0 COCTABAIOT CNeLmanv3npoBaHHble Cyaa (TaHKepbl, 6ankepbl, KOHTEMHEPOBO3bI,
posnkepbl (Po-Po), nuxTepbl, ra3oBo3bl 1 Apyrne (puc. 3.4).

bankepel — cyna Ans NepeBO3KM HAaBANOUHbIX IPY308 (YreBo3bl, PyAoBO3bl 1 T.4.)

PucyHok 3.2. Tpy3oBoii Tennoxopg tuna «MSC DANIT»
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PucyHok 3.3. Tonkau-6ykcup np. 428 mowHocTtbio 2000 n.c.

Ponkepbl — Cyaa C 6eCKpaHOBOW N FOPN30HTANbHOM CUCTEMOW MOTPY3KM-BbIMPY3KM.

Jluxmepbl — HECAMOXOAHOE MOPCKOe CYAHO ANA MepPeBO3KM MPY30B, a Takxke AA
HecnpuruanbHbIX rpy30BbIX ONepaLin Npu Norpy3Ke UNu pasrpyske Ha peiae Cyaos
C rnyboKoW 0CaAKOM, KOTOpbIe He MOTYT BOWTY B MOPT.

Mopckue cyna 8 3agucumocmu om patioHo8 NAAagaHua NOAPA3AENATCA Ha Cyda
HeOorpaHMYeHHOro (OKEAHCKOrO), OFPaHNYEHHOTO (B ParoHe OHOro Mops), NPUbpex-
HOrO, MECTHOTO U PEMAOBOIO (718 MECTHbIX MEePEBO30K 1 OOCAYKMBAHNA PeNaoB)
1 NefoBOro NnaBaHus (CaMOCTOATENBHO NN 33 1€ OKOSIOM).

3.3.MopTbl 1 NOPTOBbIE COOPYKEHUA
MMopTbl, KNACCUOUKALMA 1 X OCHOBHbBIE 3N1EMEHTDI

[Dy30- 1 MACCaKMPONOTOKM HAUMHAKOTCA M 3aBEPLIAIOTCA Ha BOAHbBIX MYTAX B MOPTax.

MopT — COBOKYMHOCTb COOPYKEHWI 1 YCTPOWCTB, MpeAHa3HaueHHbIX Ans obecne-
yeHua 6e30MacHON CTOAHKM CYI0B U NepeEBO30YHbIX ONepaLnin MexXay BOAHbIMU
1 CyXOMyTHbIMY BUAAMY TPAHCMOPTA.

MopTbl KNACCUPULMPYIOT: MO HazHaueHwWHo, (puUcC. 3.5) MO TeXHMKO-3KOHOMMNYECKUM
XapaKTepUCTVKam, MO reorpaduueckomy PacronoKeHuo, Mo NPOACTKUTENBHOCTH
SKCMTyaTauUmm, No XxapakTepy 3KCMyaTalMoHHON paboTbl, MO OTHOWEHMIO K YPOBHIO
BO[Ibl, MO XapaKTepy ¥ MOMHOTE YCAYT, MO TPAHCMOPTHOMY Ha3HaYeHMHO.

[0 TEXHWKO-2KOHOMUYECKMM MOKa3aTeNAM NOPTbl Pa3AenatoT Ha 4 rpynnbl: NopPTb
I, I, Il pa3panos 1 BHe kaTeropun (o4eHb KpymnHble — Opecca, Nnbuyesck, CaHkT-lle-
Tepbypr, [aaHbCK, JTvBepnynb 1 Apyrue).
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Cyxoepy3Hoe CyoHo 06w e20 Ha3Ha4yeHus Mopckoe peghpuxepamopHoe cyoHo

MopckoU epy3onaccaxupckut napom Mopckoli ene3Ho00POXHbIU NAPOM
PucyHok 3.4. Tunbl cneynanusnpoBaHHbIX CyA0B
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[opTbl MO Ha3HauYeHMo

= .

Toprogble Ocoboro HaszHaueHus

= o0LyMe;
) B BOEHHbIE;
= CNeuranv3vpoBaHHbIE;

= [IPOMbILIEHHbIE;

= 10pThHl-yOeXxXmLLa;
= OyHKepPOBOUHbIE;

u KOM6VIHI/IpOBaHHbI€

" ANA CNOPTMBHBIX CyN0B

PucyHok 3.5. MopTbl N0 Ha3Ha4yeHuIo

Mo reorpaduueckomy PacnonoXeHWo NOPTLI PA3AENATCA Ha PACNONOKEHHbIE:
Ha OTKPLITOM MOPCKOM Mobepexbe, B eCTeCTBEHHbBIX OyXTax, B 1aryHax v MMmaHax,
BHYTPEHHME, OCTPOBHbIE, YCTbEBbIE.

Mo XapakTepy ycnyr NopTbl PasfenaioT Ha 6a308bie: C OrpaHnYeHHbIM OOCTYKMBa-
HUEM, C MUHUMaTbHBIM OOCIYKIMBaHNEM.

[0 TPaHCMOPTHOMY Ha3HaUYeHWIO NMOPTLI Pa3AeNAloT Ha MUPOBbIe: MEXLYHaPOLHbIE,
KaboTaxHble.

Mo xapakTepy 3KCnayaTaUuMOHHOM paboTbl pacnpefenaoT Ha MPaH3umHsle
1 KOHEYHble NOPThI.

OCHOBHbIe 3n1eMeHTbl MOPTa NpeAcTaBneHsbl Ha cxeme (puc. 3.6).

[opTbl BKOYAKOT YHACTKM BOLHOW 1 CYXOMYTHOW NMOBEPXHOCTN. BOgHaA nosepx-
HOCTb MOPTa Ha3blBAEeTCA aKBATOPUEN, CyXOMyTHAA NMOBEPXHOCTb — TEPPUTOPUEN
nopTa. AKBaTOPVA Pa3fenaeTCa Ha BHELLHIO 1 BHYTPEHHIOW. BHeWHAR — 310 BOAHOe
MPOCTPAHCTBO, Ha KOTOPOM PacnoNOKeHbl MOAXOAbl K MOPTY. BHYTpeHHAR akBaTopuA
PACMNONIOXEHA B NMPefeNiax BHeWHMUX Orpaxbatowmnx coopyxeHuin. OHa COCTOUT m13:
BHYTPEHHErO peiiaa, PeraoBbIX MPUYANoB 1 OTAENbHbIX OACCEHOB.

BHyTpeHHWI pelg npeaHa3HaueH Ana nepemeLlenna Cyqos B Npeaenax BHyTpeHHeN
akBaTopun.

PelroBble NpuUYantl NpeaHasHadeHbl 4na paboT No neperpysKe 1 CToAHKe CyaoB.

OtaenbHble baccelHbl — 3TO raBaHW, KOTOPbIE MPUMBIKAIOT K BHYTPEHHEMY pengy,
B Npefenax KoTopbix 06pabaTbiBalOTCA CyAa OKOMO beperoBbix NpKYanos.
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—

PucyHoK 3.6. OCHOBHbIe 3/1eMeHTbl nopTa: | — Mos1; 2 — OCb 86Ix00d U3 NOPMJ;
3 — B8osIHOMIOM; 4 — 8HewHUU peld; 5 — 8HympeHHUU peld; 6 — OCb 8x00a 8 NOPM;
7 — naascpedcmaad,; 8 — WUpoKUe NUPChI; 9 — NACCaxupckas naowaoka; 10 — xenes-
HOOOPOXHbIe nymu; 11 — ckiadel

CoopyeHns, KOTopble 3aLMLLAI0T aKBATOPWIO MOPTa UV OTAeNbHbIE ero YacTu OT
[eCTBMSA BOMH, TEUEHWI, HAHOCOB 1 Nb1a, Ha3blBAOT oepaxdarowumu. OrpaxaatoLmne
COOPYXEHWSA, KOTOpble CoeflMHeHbl C 6eperom, Ha3biBaloT Mofamu. PasbenHEHHbIe
C beperom orpaxaaloLme COOpPYKeHWA Ha3blBaOT B0THOPE3AMU.

Pa3nuuatoT ABe KaTeropmvi NOpPTOB:

= MOpPCKMe, 0OCNYXMBAOLLME MOPCKOE CYAOXOACTBO M COOPYKaeMble Ha MOPCKIX
nobepexbsx, a Takke B YCTbsAX KPYMHbIX PeK. DT MOPTbl MOTYT ObiTb BHELIHUMY,

UMEILUMIN MMPOBOE U MEX[YHAPOAHOE 3HAaUEHMe, U BHYTPEHHWMM, KOTOPbIE

MMEeIOT MeCTHOE 3HaueHMe;

B peyHble, 00CTyKMBatOLLIME CYJOXOACTBO MO BHYTPEHHWM BOAHbIM MyTAM COOOLLEHNA.

ST NOPTbl COOPYKAIOTCA HA CYAOXOAHbIX PEKAX, KaHanax, 03epax, BOAOXPAHMINLLIAX.

B 3aBMCMMOCTI OT HazHaYeHMA NOPTbl ObIBAIOT:

® TOProBble — 14 obecneyeHns rpy30BbiX 1 NaCCaKMPCKUX NEPEBO3OK,;
B OpThl-ybexuila — ANA YKPbITUA BO BpeMA WTOPMa Y PEMOHTa CY/0B;
B POMbIC/IOBbIE — A1 OOC/YKMBaHWA PbIOONIOBHOIO 1 38epeboriHoro GnoTa.

Mopckue nopmel. B 3aBUCMOCTV OT 0bbema paboTbl BCe MOPCKME NOPThI pasaens-
t0TCA Ha pa3paabl C Lienblo YCTaHOBNEeHWA WTaToB v T.4. KpynHenwwe noptel Ofecca,
MypmaHCK, BNnagrBOCTOK CUMTAIOTCA BHEPAZPALHBIMU.

MopcKure NopTbl B 3aBUCHMOCTI OT MeCTa CBOErO Pacrosio)KeHNA Mo OTHOLWEHWIO
K beperoBon TeppUTOpPUN ObIBAIOT:
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® Oeperosble, COOPY*aemble HeMoCpPeACTBEHHO Ha OTKPBLITOM, MCKYCCTBEHHO 3allu-
LLIeHHOM MOPCKOM bepery;

B yYCTbeBbIE, COOPYKAEMbIE B YCTbAX CYAOXOAHBIX O0MbLINX peK ([leHnHrpag, JToHaoH,
lambypr v T.a.);

B OCTPOBHbIE, CO3JaBaeMble B HEKOTOPOM PacCTOAHMM OT bepera Ha ecTeCTBEHHOM
WM MCKYCCTBEHHO 0OPa30BaHHbIX OCTPOBAX;

B BHYTPEHHME, HAaXOAALMECA OTHOCUTENBHO AaNeKko OT MOpS, MO0 B HU30BOM
YUaCTKe CYJOXO[HOM peku (ApXaHrenbCk, XepCcoH), MO0 Ha NCKYCCTBEHHOM KaHane,
NPOPBLITOM OT MOPA BHYTPb CTPaHbl (MaHuecTep, AMcTepaam, bpioccens).

PeuHble nopTbl. OHM ObIBAIOT:

B Dy30Bble U FPY30MacCakmpCKme;

B OopThl-yOeXxuLLa, CRykaT Ana 6e30nacHoro oTCToA Cy0oB BO BpeMs WwTopma (Ha
BOAOXPAHWNLLAX);

B 33TOHbI, NPeaHa3HauYeHbl 418 3MMHErO OTCTOA U MPOU3BOACTBA MEXKHABMMALIMOHHOTO
PEMOHTA CYHOB;

B KapaHTUHHbIE, MPeAHa3HauYeHbl A4 3ax04a CYAOB U3 PANOHOB, NMOABEPHKEHHbBIX
OMaCHbIM SMUAEMUAM.

B 3aBMCMMOCTI OT XapaKTepa BOAHOIO My T peyHble MoPThl ObIBAIOT:

B Ha CBOOOAHbIX peKax;

B Ha WT030BaHHbIX PEKax W KaHanax;

® H3 03epax 1 BOAOXPaHWINLAX.

OcHoBHble 3/1emeHmel nopma. [1naH nopTa BKJOYaeT clieaylouwmne OCHOBHbIE
3NEMEHTbI: aKBAaTOPUIO, TEPPUTOPWIO, MPUYANbHBLIM GPOHT 1 0bpasyioLmne Ux rnapo-
TEXHWYECKME COOPYHKEHNA.

AK8amopus — 3TO BOfHble MoWaaw, NCMonb3yemble ANA ABVKEHWA CYO0B, WX
CTOAHKM NPW BbINOAHEHWI IPY30BbIX Onepauunin y beperosbix GpPoHTOB (Mpryanos)
1 Ha MNaBy Npwv Neperpyske HenmoCPeaCTBEHHO 13 Cy[Ha B CYAHO (raBaHb), a Takxe
AN CTOAHKM CY[10B B OXKMAAHNM NOAXOMa K FPY30BbIM GPOHTaM v BbIXOAa M3 NopTa
1 MaHeBPUPOBaHMA (pera).

Teppumopus — 3TO CyxOmyTHasA NioLLAAb, BAOb KOTOPOW PacronoxeHbl beperosble
rpy30Bble GPOHTHI (MprYanbHble NHKK), 060PYAOBaHHbIE /1A MPOV3BOACTBA BCEX
MOPTOBbIX OMepaLni, CiyKebHble, XO3ANCTBEHHbIE 1 ObITOBbIE YCTPOWCTBA.

lpuyaneHell ppoHM, CAyKalnin Ans npuyana (LBapToOBKM) CyoB 1 obecne-

YeHUA Hagnexallmx yCIoBUI MPOM3BOACTBA NACCAKMPCKUX, MOTrPY304HO-Pa3rpy-
30YHbIX M NPOYMX onepaumit. Ytobbl CygHO MOMIO NOAOWT BOPTOM BMIOTHYIO
K MOPTOBOW TeppuTOpUn, Ha bepery ycTpanBaeTcsa CroWHasA BepTUKanbHas
CTeHa, Ha3blBaemas HabepexHoU. [Tpy pacnonoXeHnn HabepexHbiX HOPMaNbHO
NIV NOA YoM K Bepery, oHY Ha3blBatoTcA nupcamu. LLivpokoe pacnpocTpaHeHme
Ha BHYTPEHHMX BOAHbIX MYTAX NOAYyYUAM NNaByyme npuyansl (rpy3oBble 1 nacca-
XUpCKMe aebapkagepsl).
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Cankr-Ilerepbypr

T80 MEre

Obopyodosarue nopma. OCHOBHbIM 060PYAOBaHMEM NOPTa ANA NPOV3BOACTBA
rPY30BbIX OMepaLnii ABASIOTCA NMyTEBOE Pa3BUTME, CKNAACKMe MOMELLEHWA 1 neperpy-
304Hble MaLVHbL. KapTa Mopckoro nopta CaHKT-MeTepbypr nokasaHa Ha pUcyHKe 3.7.

MyTeBble YCTPOMCTBa NOPTa BKIOYAOT: NOPMOBYI0 CMAHYUIO, ANA COPTUPOBKM
BaroHOB M0 OTAENbHbIM PaioHaM NoPTa UK OTAENbHbIM NpUYanam; padoHHsle NApKU,
ANA ObICTPO 3aMeHbl BarOHOB Y MOrPYy304HO-Pa3rpy304HbIX GPOHTOB, Ha MPUYANbHbIX
NIVIHWAX 1 BbINMONHEHWA MaHeBPOBOW paboTbl MO rpynnMpoBKe Mo OTAeNbHbIM TOYKaM
NPUYanbHBIX IMHWIA; N02PY30YHO-8bI2DY30YHBIE NYMU ANIA BarOHOB, HAXOAALLMXCA NOA
rPy30BbIMI OMNepaLUMAMI; X0008ble NYMU BAOMN NMPUYabHbIX IMHWIA A1 BO3MOXKHOCTY
nopauv 1 ybopKu BaroHOB Mo parioHaM 1 y4aCcTKaM NpudanbHbIX TVHNIA; COe0uHU-
mesibHele Nymu, CBA3bIBAIOLLME MOPTOBYIO CTAHLMIO C PAVIOHHBIMM MapKaMM.

BoaHbI TPaHCNOPT NepeBO3nT KPYMHbIE MapTUKM rPY30B 1 NO3TOMY B3avmopei-
CTBYET B OCHOBHOM C XeN1e3HOA0POKHbBIM TPAHCMOPTOM, KOTOPbI AOCTABASET B MOPTbI
OTnpaBsisiemble rpy3bl 1 BbIBO3UT 13 HKX NMPUObIBLIKE.

B MOpCKWMX MOpTax, PacrofioXeHHbIX B YCTbAX KPYMHbIX PEK, MOPCKOW TpaHCMopT
TECHO B3aMMOLENCTBYET C PEYHbBIM TPAHCMIOPTOM, OCODEHHO e 3HaUUTENbHbIE MACChl
rPY30B NeperpyKatTcs C MOPCKMX CYA0B Ha PeyYHble 1 06paTHO.

B HEKOTOPbIX MOPTaX, IMLLEHHbIX CBA3EN C XKENE3HOLOPOXKHbBIMA 1 PEYHBIMMI My TAMY
COObLLeHMs, JOCTaBKa B MOPT OTMNPABASEMbIX IPY30B 1 BbIBO3 MPUObIBLIVIX OCYLIECT-
BNISETCS aBTOMOOWIIbHBIM TPAHCMOPTOM. V1 30eCh NPeanoUTUTENIbHON TEXHONOVEN
CUMTAETCA Neperpyska no NPAMOMY BapUaHTy «CyHO-aBTOMOOWIIbY.

MopTbl, Uepe3 KOTOPbIE SKCMOPTUPYIOTCA HEPTAHBIE UMV KNOKNE XUMUYECKME
rPy3bl, MEIT CBA3b C TPYOOMNPOBOAHbIM TPAHCMOPTOM, JOCTABAALIMM Ha3BaHHbIE
rpy3bl B beperosble eMKOCT.
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PeyHol mpaHcnopm. Ero TexHudeckas 6a3a BKoUaeT: Cyaa, BOAHbIV MyTb (C COOTBET-
CTBYIOLUMY COOPYXKEHUAMM 1 0B0PYAOBAHMEM), MOPTHI, MPUCTAHW, CYAOCTPOUTENbHbBIE
N CYyOOPEMOHTHbIE 3aBOAbI, CBA3b.

PeuHol $noT, aHaNnorMyHO MOPCKOMY, COCTOMT 13 CY0B TP@HCMOPTHOrO HasHaueHws,
CnyxebHO-BCNoMOraTenbHbIX 1 TexHUYeckmnx. OCHOBHOE OTMYME PEeYHbIX CYAO0B OT
MOPCKMX 3aKITI0UYaeTCA B X MeHbLUEe OCaaKe 1 rabapUTHbIX pasMepax. PeuHon dnot
BK/IIOYaET:

B CaMOXOAHble Cya — NACCaKMPCKMeE, PY30MacCakMpPCKME U rpy30Bble;
B HeCaMOXO[lHble Cyaa (bapKu) PasnnMUHOro HazHaueHus;
® OyKCMPbI (TONKaum) — cyaa 6e3 COOCTBEHHDBIX FPY30BbIX NOMELLEHWI, HO C CUOBOW

YCTAHOBKOW, MpefiHa3HauYeHHble AA TArN HeCaMOXOAHbIX CY/10B.

[na obecneueHns 6€30MaCHOrO NNABaHWA CY0B NO BHYMPEHHUM CY[OXOAHbIM
NyTAM NepBOCTENEHHOE 3HaUeHVe MMeeT NPaBWbHbIA BEIOOP Kypca OTHOCUTENbHO
OCU 1 KPOMOK CYI0BOTO XOAa.

Mpv ABUMXKEHW CYIHO [OMKHO HAaxoAUTbCA B Npefenax rpaHul, CyaoBoro xoaa
N YAEPXKMBATLCS Ha 6e30MacHOM PaCcCTOAHUN OT PA3IMYHbBIX MPENATCTBUN,

[nA Toro, 4To6BI BEIOPATH COOTBETCTBYIOLLMIA KYPC, CYIOBOANTENO HEOOXOAMMO TOUHO
3HaTb MECTO HaXOXK[IEHWA CBOETO CyHa B MpoLiecce BCero ABVKeHmA. OnpeaeneHmne mecto-
HaxXOXAEHWA CyAHa MO HABMrALMOHHBIM 3HaKaM, eCTECTBEHHbIM M MCKYCCTBEHHbIM MPUIMETaM,
PACMONOXKeHHbIM NO beperam 1K BOAM3K CyAOBOrO XOAa, Ha3blBAETCA OPUEHTPOBKOW.

ObHapy»keHve pa3yHbIX OPUEHTUPOB M BBIOOP Kypca CyHa OTHOCUTENBbHO HUX
OCYLLEeCTBAATCA MMa30MePHO (BM3YyanbHO) UK C MOMOLLbIO HAaBUIALMOHHDBIX, a Takxe
3NeKTPOPaAVOHaBUIaLUMOHHBIX MPUOOPOB.

B 33aBMCKMOCTM OT CNocoba OPUEHTUPOBKM 1 OCODEHHOCTEM M1aBaHKA Ha TOM UK
MHOM YUacTKe NyTV NPUMEHAIOTCA PasNUHbIe METOAb! CYJOBOXK/IEHMA, OCHOBHbIMM 113
KOTOPbIX ABNAKTCA: 2/1a30MEPHBIU (TOUMAHCKUL), HaBU2AUUOHHbIU V1 padUOI0KAYUOHHbIU.

MazomepHbI MeTOA CYAOBOXKAEHNA ABNAETCA OCHOBHbIM MPW MaBaHNM Ha peKax,
KaHanax v B 03epHO-PeYHON YacTh BogoxpaHunuil. CyuiHOCTb ero 3aksodyaeTca
B TOM, UTO OnpejeneHne MeCToOHaxoXaeHusa Cy[iHa 1 BbIOOP Kypca OCyLLecTBAAIOTCS
Cy[lOBOAUTENEM BU3YaIbHO MO PA3MYHBIM BUIMMbIM OPUEHTUPAM.

HaBWraLMoHHbIN MeToa MpUMEHAETCA NPV MaBaHNV MO KPYMHbIM BOAOXPAHWMLLAM,
03epamM 1 NPUOPEXHO-MOPCKNM parioHam. OnpeaeneHrie MeCcTOHaxoXaeHnaA CyaHa
N yAepxaHue ero Ha 3alaHHOM Kypce B 3TOM C/lyyae OCYLIECTBAAITCA C MOMOLLbIO
HaBWIaLVOHHbBIX MPUOOPOB.

Paanonokau/oHHaa MPOBOAKa OCYLECTBAAETCA C MOMOLLbIO CyA0BOW PaaVoNoKaLin-
OHHOW CTAHLMW U MPUIMEHSETCA, Kak MPaBUiio, B YCIIOBUAX MAOXOM AN OrPaHUYeHHOM
BUANMOCTH, KOTla OPUNEHTUPOBKA MMa3oMepHbIM CMOCOOOM HEBO3MOXKHA.

[Ina Bcex METOAOB CYOBOXAEHNA HEOOXOAMMBIM YCNOBUEM MaBaHWs ABNAETCA
HanMumne Ha CyiHe COOTBETCTBYIOLIMX HAaBUMALMOHHDBIX KapT 1 MHGOPMALIMOHHO-CMpa-
BOYHbIX NOCOOUNA.
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HaBurauvoHHas kapTa Heobxoavma CyfoBOANTENIO AMA TOro, UToObl B MpoLiecce
JBVIKEHA NOCTOSIHHO KOHTPONMMPOBATL KyPC CleioBaHNA CyJHa OTHOCUTENBHO OpUeH-
TUPOB, PACMONOXKEHHBIX Ha MECTHOCTU 1 HAHECEHHBIX Ha KapTy.

K UH®opMayuoHHO-CNpasoyHeiM NOCOOBUAM OTHOCATCA NOLMM PAOHOB MaBaHWs,
NOLMIAHbBIE ONUCAHWA PA3IMYHbBIX YUYaCTKOB, MECTHbBIE MPaBKIa MNaBaHWA, M3BELLEHNA
cynosoanTenam (nyTeBble, MHGOPMALIMOHHBIE NNCTDI), PAAVONOKALMOHHbIE CXEMbI
1 KapTbl 1 Ap.

OpueHTMpOoBKa MO 3HaKaM CyJOXOAHON OOCTaHOBKM OCYLLEeCTBAAETCA Npermy-
WEeCTBEHHO rMa3oMepPHbIM CNOCOOOM 6e3 MPUMEHEHMS KaKNX-TMOO HaBMraLMIOHHbIX
nprbopoB.

TexHWKa OpUEHTUPOBKYM 1 MPOBOAKM CYAHA MO HaBUTALMIOHHbBIM 3HAaKaM BKNOUaeT
cnefyollve NocneaoBaTesibHble AeNCTBUA CyA0BOAUTENS:

= OOHapy’KeHVie 3HaKa Ha MECTHOCTU C MOCTa YNPaBAeHNsA CyHOM,;

= onpefeneHne HazHauyeHys 3TOro 3Haka;

B OL|eHKY MECTOTMOJOXEHNA Cy[iHa OTHOCUTENBbHO 3HaKa WV rpynnbl 3HAKOB;

= 136paHe COOTBETCTBYIOLIErO Kypca ANd AasibHeNLero ABMKEHWA CyAHa 1 OCyLecT-

BEeHWe ero NPOBOAKM B 30HE AeNCTBUA JaHHOIO HaBMIaLMOHHOIO 3HaKa unn

rPynmbl 3HAKOB.

KOHTpOsb 33 NpaBUAbHOCTbIO ABUXKEHWA CyiHA OCYLIECTBAAETCA CyA0BOAMTENEM
MO B3aMMHOMY PACTONOXEHNIO CYAHA OTHOCUTENBbHO HABUTALMIOHHbBIX 3HAKOB MyTeM
onpefeneHvs KypcoBbIX YIMOB 1 Mpasep3Hbix PACCTOAHWIA A0 3TVX 3HAKOB.

Kypcosot yeon — 310 yron mexay [ cyaHa 1 HanpaeneHnem Ha NpeamMeT-OpueHTIp;
mpasep3Hoe pacCmoaHUe — PACCTOAHUE [0 NPeAMETa-OpUEHTUPA B HaNpaBNeHNY,
nepnengnkynapHom LAl cygHa.

Pa3mellieHne Cya0B B COCTaBe M CMOCobbl KperneHua (CUanku) 3aB1MCAT OT Hanpas-
NeHVA ABMXEHNA COCTaBa (BBEPX WMV BHI3 MO TEYEHMIO), CKOPOCTU TeUEHNS, LUIKMPUHDI
pycna v Tmna Cyaos.

Bnepean peuyHoro coctaBa oObIYHO CTaBATCA CyAa 6oee MPOYHOM KOHCTRYKLUMN
1 Havbonee HarpyxeHHble. [1py BYKCMPOBKe HECKONbKIX Oapk NPOTVB TeUeHWs cYaska
NPOW3BOANTCA OOBIUHO «BPACTAXKKY» UK «rycem» (puc. 3.8 a).

B cnyuae ByKCMPOBKM MO TEUEHWIO FPYKeHble Oap»1 CYanmBaloT OObIUHO B ABA-TPW
paga (puc. 3.8 6).

Ecnv 6apxu AomxkHbI ObITb PO3AaHbl MO MyTU CefoBaHMA, OHWU COeAUHAITCA
C BYKCMPHBIM CYJHOM CaMOCTOATENbHbIMM OYKCUPHBIMU KaHaTamn (puc. 3.8 B).

B HacTosllee BpeMa WUPOKO NMPUMEHAETCA OYKCMPOBKa CyOB TONKaHMeM
(puc. 3.8 1). 3TOT CNocob obecneymBaeT CHIKEHWe CONPOTUBAEHNA BObI, MCMBITbIBA-
eMOro OYKCMPHBIM CYAHOM, 3, CIelOBaTeNbHO, YMEHbLIAET Pacxof TOMANBA, CHUXKAET
CTOMMOCTb MePEBO30K U YBENNUMBAET CKOPOCTb ABUMXKEHMA.

BoOHbIT Nymb — 3TO CYAOXO[HAsA YaCTb PEK, 03P, BOAOXPAHWUMLL U NCKYCCTBEHHBIX
KaHanoB C rMAPOTEXHNYECKMMM COOPYKEHNAMM,
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PucyHok 3.8. Cxema cuanku 6ap»k npu 6ykcupoBke

MopTbl — oCHOBa HeperoBoro x03aMCcTBa PEYHOro TPAaHCNoPTa. B HKX ocyulecT-
BNAETCA OCHOBHasA paboTa No 3arpy3ke 1 pa3rpy3ke CyAoB, MOCaAKe U BbiCafjKe nacca-
XKVPOB, @ TakXKe MO SKUMUPOBKE 1 TEXHUYECKOMY OOCTYKMBAHMIO CY[10B, BK/tOUas
bopMUPOBaAHNE PeYHbIX COCTaBOB. YHUBEPCAIbHbIE MOPThI BbIMOMHSIOT BCE BUAbI PaboT,
CNeyuanu3upo8aHHole — TONbKO OTAeNbHble (MacCa)MpPCKMe Un rpy30Bble).

BaxHenwmmy snemeHTaM1 NOpPTOB ABNAIOTCA NpUYd/Ibl ANA NOTPY3KN-Pa3rpy3Km
CYOOB. 3[4eCh e YCTParBatoTCA CKNafbl M CKNafAckue naoLaan ana MacCoBbIX Fpy308.

MpucTtaHn — NPOMEXYTOUHblE MYHKTbI, TAe CyAa MEKT KPaTKOBPEMEHHYIO
OCTaHOBKY /14 MOCaKN-BbICAAKM NACCaKMPOB M YaCTUYHOM NOTPY3KMU-BbIFPY3KM
rpy30B. OHOM 13 BaxHeNWwx Nnpobnem peyHoro TpaHCnopTa ABNAETCA JanbHellee
COBEpLLIEHCTBOBaHWE CTPYKTYPbI G0Ta 1, NPeX e BCErO, HaXOXKAeHe paLOHaNbHOM
eIMHWYHOW rPYy30NOABEMHOCTH, @ TaKXKe CreLnani3aumnm 1 yHMBepCanbHOCTY CyaoB.
33aaYa NOBbIWEHNA FPY30N0AbEMHOCTU PEUHbBIX CAMOXOAHbBIX CY[JOB peLlaeTCA
B YCJIOBMAX KECTKOrO OrPaHUUeHa X OCaAKM 1 ANvHbL. K TOMy e 3a npeaenamu
rpysonogbeMHocT 5000 T yaenbHaa MeTaIoeMKOCTb CAMOXOAHbIX CYAOB, Kak
NPaBWo, BO3PACTaeT 13-3a HEOOXOAMMOCTIN obecrneyeHns pacyeTHOM MPOYHOCTH.
[OBbILLIEHVE MOWHOCTM CYAOBOW YCTAHOBKM TakXe BCTpeYaeT NpenAaATcTBme: npu
OrpaHWUYeHHbIX FyOUHax U3NNIWHE MOLUHbBI BUHT BbIFOHAET M3-NOA AHMLIA CYaAHa
BOAY — U TEMJIOXOA NOXMNTCA Ha OHO PeKM.

70



3. BooHsIl mpaHcnopm

HukaparyaHckuin KaHan — CTpoALLMIACA KaHan mexay Kapnbckum mopem 1 Tuxmum
OKeaHOM, TPacca KOTOPOro NMPOXOANT Mo Tepputopun pecnybnmnku Hikaparya.

MonHoe Ha3BaHne — «Benunkui TpaHCOKeaHCKNIA KaHan Hukaparya» (ucn. Gran
Canal Interoceanico por Nicaragua).

[paBuTENBCTBO HMKaparya niaHMpyeT CTPOUTENbCTBO HIKaparyaHCKOro KaHana
B KauecTBe anbTepHaTMBbl [laHamCcKkomy KaHany. Peanvsaumio npoekTa oCyLecTBiAeT
HKND-Group, YaCTHas TpaHCHaUMOHanbHaa KOMMaHWa CO WTab KBapTWPOW B [OHKOHTe.
OcHoBHbIMI NapTHEPamm HKND-Group no ctpontensTtBy KaHana asnsiotca: China
Railway ConstructionCorporation (Kutar), McKinsey & Company (CLLA), Environmental
Resource Management (EC).

[apamempei

OKrpaeTca, UTo NapameTpbl KaHana CoCTaBAT:

= rnybuHa 26-30 MeTPOB;
= wnprHa — 230-530 MeTposB;
" AnvHa — 278 KnnomeTpos (B Tom uncne — 105 KM o Bofam o3epa Hukaparya).

MpuMepHOe Bpems NPOXOkKAeHVs KaHana CyaHoM (Kopabném) byneT cocTaBnaTb
0Kono 30 Yacos.

KaHan gomxeH byaet obecneuntb MPOXOXAeHNE KOHTEHePOBO30B BMECTUMOCTHIO
10 25 000 TEU v TaHkepoB ¢ feasentom B 320400 ThicAY TOHH HeQTW. 3a rof yepes
KaHan cMoxeT NpoxoanTb 5 100 cymos.

PeweHue o cmpoumenscmae. 4 uoHa 2012 roaa HaunoHanbHoe cobpaHune Huka-
parya ofobpuno (61 «3a», 25 «NPOTKB») NPOEKT CTPOUTENBCTBA «Benunkoro TpaHco-
KeaHCKOro kaHana Hukaparya» (Gran Canal Interoceanico por Nicaragua), KOTopbli
COefVHUT BOAbI TNMXOro 1 ATNaHTMYECKOro OKeaHoB. [peanonaraeTca, YTo HOBbIN
MEXOKeaHCKUIA KaHan CTaHeT bonee AIHHOW, LWMPOKOW 1 rNyOOKOW anbTepHaTUBOW
[MaHaMCKOMY KaHany 1 CepbE3HO Pasrpy3nT MOPCKOM Tpaduk (NpeanonaraeTca 4o
5% OT MMPOBOIO).

B 2013 ropy Bnactv Hykaparya otgany ninaHnpyembii KaHan B KOHLeCCHto Ha 50 net
roHkoHrckom komnaHum «HK Nicaragua Canal Development Investment Co Ltd» (HKND)
n eé snagenbuy BaH L3nHy (Wang Jing).

OuHaHcuposaHue. OpUEHTUPOBOYHAA CTOMMOCTb MPOEKTa cocTaBnaeT 40 mMnpa
[ONNaPOB (N0 ansbTepHaATUBHBIM AaHHBIM — 50 Mnpa). o ycnosunam koHueccum, HKND
eXerofHo Bbinnaumeaet Pecnybnvke Hukaparya no 10 man gonn. CLIA B TeyeHve
10 neT (Bcero 100 MAH AOAN.) 1 YaCTb AOXOA0B OT KaxJOro CybnpoeKkTa B pa3mepe
1% Ha HauanbHOM 3Tane, C NOCNeAOBaTENbHBIM YBENNYEHMEM CyMMbI BbIMAT 20 99%.
Kpome Toro, nHeectop nepefaét Pecnybnvike Hukaparya obopynosaHue u nHdpa-
CTPYKTYpY CyOnpoeKTOB (MOocne 3aBeplLieHns neproaa AenNCTBMA KOHLIECCUN), a TaksKe
aKkUMM NpeanpuAaTuA No Cxeme NociefoBaTeNsHOro yeenmyeHa ot 1 0o 99% Ha
NPOTAXKEHWI BCEFO MaKCUMabHO JOMYCTUMOrO CPOKa KOHLUEeccun (CTo neT). Taknm
006pa3om, HMKaparyaHckoe rocyjapcTBO He BKIa/blBaeT COOCTBEHHbIE GpUHAHCOBbIE
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CpencTBa B peanusaumio NpoekTa, Ho Yepes 50 NeT NonyymT B CBOE PacropaxeHmne
51% koHUeccnu, a ewé yepes 50 neT cTaHeT CoOCTBEHHMKOM 99% aKLuiA,

WHppacmpykmypa. B npoekTe, KpoMe KaHana, NpeaycMoTPeHO CTPOUTENLCTBO [BYX
MOPCKMX MOPTOB Ha KaxkAoW CTOPOHe KaHana (bputo v lNyHTa-Arnna), HedTenposoaa,
asponopTa K ceBepy OT ropofa P1Bac, co3naHue 30Hbl CBOOOAHOWM TOProsam bpuTo,
CTPOUTENBCTBO KypopTa B ropoae CaH-JIopeHLo, CTPOUTENBCTBO AOPOMM 1A BOCCTa-
HOBJIEHWNA JOPOXHOW CETW, HAPYLLIEHHOW NpW CTPOUTENIbCTBE KaHasa.

VIHOCMPAHHbIe y4acmHUKU. KTal 3anHTepecoBaH B CTPOUTENbCTBE KaHana B CBA3M
C BO3MOXHOCTbIO TPAHCMOPTUPOBKM MO HEMY HONbLINX OOBEMOB HedTU, KOTOPble OH
HamepeH 3akynaTb B BeHecyane. B peannsaunm npoekta NpumeT yyactme Poccus.
OHa 3anMETCA NOCTPOMKOM MHOPACTPYKTYPbl, HEOOXOANMON AR KaHana, a Takke
OyneT oCylecTBAATL OXPaHy BO Bpemsa CTPOUTENBCTBA, MyTEM NaTpyIMpPOBaHWA BOf
1 BO3LYLWHOrO NPOCTPaHCTBa Hrkaparya, CornacHo 4oroBopy ot 2 AHBapA 2015 roga.
[naHnpyeT y4acTBOBATL B NPOEKTe 1 bpasunna.

Mapuwpym. OKOHuUaTeNbHbIM BapyaHT MapLIpyTa KaHana OT YCTbA pekn bputo
K tory oT ropofia PrBac Ha TvixookeaHCKOM nobepexbe A0 yCTba pekn MyHTa-fTopaa
(Pama) (okono ocTpoBa beHano, toXkHasa rpaHnLa bepera MOCKUTOB) Ha ATNaHTUYECKOM
nobepexbe Obi MPOAEMOHCTPUPOBAH NPeACTABUTENAMM KMTaCKoM kommnaHui HKND
Group 7 nona 2014 roga B Hukaparya.

XpoHuka cmpoumesiscmaad. [IoAroToBKa K CTROUTENbCTBY KaHana (CTpouTenbCTBO
NOAbE3AHbIX NyTel K MecTam rpaayLLMx SKCKaBaTOPHbIX paboT) Hadanach 22 Aekabps
2014 roga. Hayano cTpoutenbCTBa CONPOBOXAANOCh MPOTUBOMPABHLIMI 3KCLIeCCaMM
NPOTUBHMKOB CTPOUTENBCTBA.

HenocpenctseHHO Npu CTpouTeNbCTBE KaHana byayT 3agencteosaHbl 200 TeicAY
pPabounx, a BCEro OHO acT paboTy MPUMEPHO MUISIMOHY HUKaparyaHLEes v KuUTenam
NPUrPaHNYHbIX CTPaH. Hayano skcnnyataumm KaHana HameueHo Ha 2019 rof, 3asep-
weHve ctpoutenscTea — Ha 2029 rop.
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B 2019 roay ane CymornacTEs OmpoeTin Hurapan yaomi xssan

MHorokaHaJibHas CBsi3b
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4. ABTOMOBWUbHbIA TPAHCNOPT

4.1. KpaTtKaa ncropnyeckas crnpaska

PofoHauYanbHUKOM COBpPeMEHHOro aBTOMOOMAA CUMTAlOT Co3faHHbIn B 1769 roay
«IOPOXKHbIN NTOKOMOTMB» GPaHLy3CKOro apTunnepuinckoro opuiiepa Hukona-»Ko-
3eda KioHbO. 3TO Oblf1 TPEXKONECHDIN TAray C MapoBbIM KOTIIOM U MaLLWHOW. bbiBLLNI
npaktnkaHT [1. YatTa aHrnuanuH Pruuapn Tpesutuk B 1801-1802 rogax co3nan CBOM
NapOBOW aBTOMOOWITb, MPO3BaHHbIV B HAPOAE «MbILLYLLIVM [AbABOIOMY. IKMMAXK ABUTanCs
C FPOXOTOM M YafloM, Nyras newexoaos. Ero ckopocts gocturna 10 km/u. [Npeano-
*KeHHble KOHCTPYKLMM ObIN CIMLWIKOM HECOBEPLIEHHBIMY U He CO3AaMM KOHKYPEHLIN
KOHHOW TAare. OAHAKO MOMbITKX CO3AaHNA MAaPOBbIX SKNMAXKEN B Pa3HbIX CTPaHax He
npekpallanncb Ao nocnegHern yeteepTy XIX Beka. (KOHCTPYKLMN NEPBbIX IKUMAXKeEN
npviBeAeHbl Ha pUcyHkax 4.1-4.4).

[MNapoBble aBTOMOOUN COBEPLIEHCTBOBANUCH, M B 1873 I. TPM NapOBBIX OMHMOYCA
coBepluany percol B npuropoae Mapuxa.

OaHoBpPeMeHHO C 3T1M B pAfe CTpaH EBponbl 1 AMeprKkim Oblnin CKOHCTPYUPOBAHDI
SNEKTPUYECKME IKMMNAXM VHANBMAYANbHOMO 1 FPY30BOrO HasHauveHuA. V13-3a upes-
MEPHOW TAXECTN CBUHLIOBbIX aKKYMYNATOPOB, X Manow 3HEProéMKOCTH (Mexay nepe-
3apAaKamu 6 4), Manorn MolHoCTY aeuratena (1-2 kBT), manom ckopoct (5-10 km/4)
Y BbICOKOW CTOMMOCTY SM1eKTPOMOBUAN He NONYYMAN PACTPOCTPAHEHNSA.

PucyHok 4.1. MNapoBas Tenexka HbtotoHa (1680 r.)
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PucyHok 4.2. NapoBaa am¢unbua IsaHca (1801 r.)

JNnwb 8 1885 roay 6bin co3naH NPUHLMUMNANBHO HOBbIV, NETKWIA U MOLLIHbIN ABWTa-
Tenb BHyTpeHHero cropanna ([1BC), YTo 3HaUMTENbHO YCKOPUIO Pa3paboTKy HOBbLIX
KOHCTPYKLMIA aBTOMOOWEN BO BCEM MMPE.

ABTOMOOWNb C TakiM ABWraTenem B 1895 roay B peknamHom npobere Ha roHKax
Mapwx-bopao (Tyna n obpatHo) npoten pacctoarme B 1200 kv 3a 40 4 1 40 MUH CO
CpefHel CKOPOCTbIO (HebbiBanow B To Bpemsa) okono 30 Km/u.

PucyHok 4.3. Naposon gnnumxaHc NopHes (1825r.)
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PucyHok 4.4. NapoBas KapeTa

Bonblioe 3HaueHwue A1a NoCNeayoLEero Nporpecca aBToMobnnecTpoeHna nMeno
n3obpeteHve B 1845 r. Y. TomcoHom 1 nosTopHO B 1888 T. []. [laHNnonom HagexHow
MHEBMATUUYECKOW LWNHbI, KoTopas (Hapaay ¢ ABC 1 ponvkoBbIM NOALWMAHUKOM) 3aBEp-
Wmna npoLecc GopmMmnpoBaHMs aBTOMOOUNA.

Bckope Hauanocb MaccoBoe Npon3BOACTBO aBTOMObMeN. B 1900 . BO BCem M1pe
X HAaCUNTBIBANOCh 8 Thic, B 1905 1. — 78 ThiC, B 1910 1. — 468,5 ThiC.

[1oBONbHO paHO onpeaennnca 1 MMPOBOM aBTOMOOUAbHbLI nnaep — Coeau-
HeHHble LTaTbl AMepukn. B 1914 1. aBTOMOOWNbHBIN NapK Hallen niaaHeTbl COCTOAN
13 2,5 MUANMOHOB aBTOMObUMEN, Npudem 1,7 MUIAMOHA U3 HKX Haxoaunnch B CLLA
1 OKOMO NOAYyMUNNIMOHa — B EBpone.

PucyHok 4.5. ABTomo6unb Mapkyca (1875 .)
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PucyHok 4.6. ABTomo6unb lanmnepa (1886 r.)

OceHbto 1891 1. B OAECCKOM MOPTY BLITPY3WIV ABYXMECTHbBIN CAMOXOAHbIN 3KMMax
dbupmbl «IaHap-SleBaccop» ¢ Auratenem «/lanmnep» B 3 11.C., NPUOBPETEHHbIV BO
OpaHunn pegaktopom «Oaecckoro nucTka» B.B. HaBpoukum [MNapagokc, Ho B Poccuin-

CKYI0 MMMEPUIO NEPBbIV aBTOMOOWSb... MPUMIbIS.

CnycTa Tpw rofia Ha COBCTBEHHOM aBTO CTasl PacKaTbiBaTb HEKUI MOCKOBCKUN
KyneL, a 9 asrycta 1895 r. nepBbli aBTOMOOWSb YBMAENM NeTepbypKLibl. ITO OblN
yeTblpexmecTHbI «MoTopBareH» apxmtektopa AK. Knurapesa, Takke KyrnieHHbIM 3a
rpanuLen. MNpu Bece HemHorum 6onee 800 Kr ManeHbKMI aBTOMOOWUIBbYNK ABMraNCs

CO CKOPOCTbIO 10 25 BEPCT B yac.

Wopmes: 1M 20 oM

ITepBbiii B MUpe aBTOMOOMIIB -
Kapsa benna

TeXHHUCCKIE XAPARTCPICTHRI
® Macca 265w Oxnawaenne SO

o Macnvassian

: KoAwesCTo0 unnimapoe. |
CHOPOCTH - 161w

Obnem 954 0y6. o

A 3%

ABWTATEND
Moo Th: 091 ¢

T we TUpex TaK s, nipw 400 06
- o 400 06w
KAPEROPATOpra

B 1906 £ Kapn Béseg nepenan ceon

Mercedes Benz, Texnmedcums wy e b Bewe
W Mysed TaNCNOpta 8 flpermene

XpoHOIOrMA COXLaNNA

Parpabors wonc 1py NORINS Mamban 1a Aabewt PR MyEaproess feance Hs (e
reromoliwra

@ @ ®

18851 29 wirsapx 1886 1. 3 1003% 1886 1.

DOPROCO A0 TRy RO 0O

[l o

Branas Aatewts Kapay
Bowuy

2 nonGpu 1886 1.

-y

PucyHok 4.7. ABTomo6unb beHua. lepmanus, 1886 .
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PucyHok 4.8. TpexkonecHbin aBTomo6unb beHua (1886 r.) B Yukaro.

[MepBblit POCCUMNCKUIA aBTOMOOUNL noasuncsa B 1896 r. Ero cosaatenb, OTCTaBHOM
nenTeHaHT pyCcCKOro BOeHHO-MOpPCKoro GnaoTa E.A. fikosnes, ele B 1884 1. Hauan
SKCMEePUMEHTbI C ABUMATENAMM BHYTPEHHETO CrOpPaHns, a NATb NIET CMYCTA OCHOBAJ
B [leTepbypre NepBbii POCCUINCKIMI 3aBOM KEPOCMHOBBIX M Fa30BblX MOTOPOB. DT
ABUVraTeNn 3KCNOHMPOBaNMCh B 1893 1. Ha BcemmpHOM BbiCTaBke

B Amepuike E.A. flkoBnes Bnepsble yBUAEN aBTOMOOUb UpPMbl «beHL», a Takke
NO3HAKOMWCA C COOTEYECTBEHHMKOM, GabnKaHTOM KOHHbIX 3Kkunaxer [.A. Opese.

PucyHok 4.9. Tpy3oBuk ®pese. Poccua, 1902 .
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BepHyBLwMCh B Poccuio, oHW 06beanH1M cBou ycunua, 1 B mae 1896 . 8 lNeTepbypre
ObIN M3roTOBNEH NEePBbI aBTOMOOUAL (MOLYHOCTL ABMraTend — 2 11.C., CKOPOCTb —
20 Km/4). B TOM e roay ero npoaemMoHCTPUPOBaNV Ha Bcepoccminckom XyqoeCTBeH-
HO-MPOMBILLNIEHHON BbICTaBKke B HikHem Hosropoge. K coxaneHnto, CnycTa ABa rofa
E.A.AKoBNEB ymep, 1 ero KOMMaHbOHY NPULLIOCH OLHOMY NMPOLOMKATL HauaToe Aeso.
B TeueHve nocneaytowx neT Ha 3asoae Ppese Obln NOCTPOEHbI NEPBbLIV PYCCKIMN
rpy30BUK (pKC. 4.8), HECKONbKO dyProHoB AnA pa3sosku noutsl (1902 r.), asTobyc (1903 1),
noMapHbI aBTomMobmnb (1904 r.). Toraa »e Obif M3roTOBAEH M OAMH M3 NEePBbIX B M1Pe
FPY30BMKOB C 3NIEKTPUYECKONM TpaHCMUCCKer, a B 1902 1. — nepBbii POCCUNCKIIA
Tponnendyc. B 1910 . M.A. ®pe3e npofan ceoe npeanpusaTne «Pyccko-bantuckomy
3aBOfY», M OHO CTano neTepbyprckvm oTaeneHnem «Pycco-bantar. Jlerkosoi aBTomo-
OWIb 3TOro NPeanpPUATUA NpUBeAeH Ha pucyHke 4.10.

DHTY3MaCTOB TPAHCMOPTHOIO CPeACcTBa 0bbeAnHUNO B CBOVX pAaax Vmnepa-
Topckoe Poccuickoe ABTomobunsHoe ObuecTBo, opraHmn3osaHHoe B 1903 1. OHo
CTaBWno nepep cobon 3afavy COAENCTBMA PA3BUTMIO aBTOMODOMABHOIO TpaHCNopTa
¥ CnopTa 1 1x nonynspusauuu. bnarogapa ycunuam yneHos obuiectsa B 1907, 1908,
1910 1 1913 rT. B Mocke 1 [MeTepbypre NPOLNY MeXAyHapoaHble aBTOMOOUbHbIE
BbICTABKM U LieNbliA pAf AanbHMX aBTonpoberos. Kpome Toro, 0buecTBO 3aKMoumio
cornawexue ¢ komnaHueln «bpatba Hobenby, kKoTopas 1Mena AOBONbHO OOLWMPHYIO
CeTb OMTOBbIX CKMNALOB CBOEW NMPOLYKLMM.

CornacHo 3ToMy AOKYMEHTY, Mob0 aBTOMOOMUAMCT, COCTOALLMIA YneHOM Ky6a, Mor,
NPeAbABMB 3HAYOK, MOMYYUTb Ha CKNafax KOMMaHWM 6EH3MH, Maco 1 3andacTu. Ecnu
e B ropofie Hekyaa OblNo NOCTaBWTb Ha HOUb MALLMHY, TO €€ MOXHO OblfIo OCTaBMUTDL
Ha cknane «bpatba Hobenb». [Mpasaa, 3Ta opma cepsmca rapaHTpoBana NpubexuiLe

PucyHok 4.10. ABToMo6uNb «Pycco-bant» c Ky3oBom «¢pasToH»
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TOJTIbKO Ha OAHW CYTKW. bes Ooporu aBTOMOOWb CTAHOBUTCS OECMONe3HOM I/IrpyLLIKOI7I.
HoaTOMy MOXHO CKa3aTb, YTO MOABJIEHME HOBOIO TPAaHCMOPTHOIO CpeCTBa He 3aCTa-
BWJTO JOPOXHKMKOB BPACMIOX. OcobeHHOo 3ameTeH B noc/ieaHee BpemAa NOCTOAHHO
yBeﬂI/MI/IBaPOLU,I/H;ICﬂ BbIMYyCK JTErKOBbIX aBTOMOOUNEN.

4.2. Knaccudukauma aBTOMOOMIIbHbIX TPAHCMOPTHbIX CPeAcTB
[NofBMXKHOM COCTaB aBTOMOOWIBHOIO TpaHCNopTa NpeAcTaBnseT cCobo aBTOMOOWbHbIE
TpaHCNOPTHble CPeACTBa, NPefHa3HauYEHHbIe ANA TPAHCMOPTUPOBAHNA Ha HNX TPY308
VN NACcCaXkMPOB. [10f] TPaHCMOPTHBIM CPEACTBOM NOHUMAETCA OAMHOUHDIV AaBTOMOOWITb
(aBTOBYC) MNW COCTaB TPAHCMOPTHBIX CPEICTB.

ABTOMOOWBHBIE CPeICTBA (@BTOMOOWIIN) KNACCUPULMPYIOTCA NO Ha3HAUYeHMIo, Macce,
rabapuTam, OCeBbIM Harpy3Kkam, KOHCTPYKTVBHOW Cxeme, TUMY Ky30Ba, MCNONHEHNIO,
KOHCTPYKTVBHbBIM MPW3HaKam 1 MOAPa3AensaoTca Ha JOPOXKHbIE Y BHEJOPOXKHbIE.

OceBas Harpyska He [Jo/>KHa NMpeBblLlaTh AA JOPOXHbIX aBTOMOOMEN MO yCoBep-
WEHCTBOBAHHBIM Joporam 10 T Ha OCb, @ NPV ABVXEHUW MO APYrM AOPOraM — He
6onee 6 T Ha OCb.

BHenoporkHble aBTOMOOMIbHbIE CPEACTBA MPUMEHSIOTCA A1 MePEeBO30K MO CreLm-
abHO MOCTPOEHHbIM KapbepPHbIM, 1eCOBO3HbBIM W APYTM AOPOraM, a Takke BHe CeTn
[OpOT.

B 3aBUCUMMOCTI OT Ha3HaYeHUa aBTOMOOWN MOAPa3AeNATCS:
® Ha TPAHCMOPTHbIE — A1 MePEBO3KM IPY30B U MacCaKnpoB;
= CMeuranbHoro HasHadeHnsa (NoXapHble, CopPTUBHbIE 1 ApYTUe).

TpaHCNopTHble aBTOMOOMUAV IENIATCA Ha 2py308bie, NACCAXUPCKUE U mAzadu. [py308Bble
ABTOMOOMAW MO KOHCTPYKUMOHHOWM CxeMe MOAPa3AenAoTcA Ha 0OUHOYHbIE I d8mo-
noesaa. Taray, CoeAMHEHHDbIN C NONYNPULIENOM UAN NPULIENOM, a Take aBTOMOOWIb,
COEAVIHEHHbIV C MPULIENOM, Ha3blBaeTCA aBTONOE30M. B CBOIO ouepeab, TAraum noapas-
NenAoTCA Ha aBTOMOOWUNV-TArauW, cefieNibHble 1 ByKCVpHble TAraun. [NpurienHom cocTas
PA3MYAETCA MO YNCIY OCeR U APYTMM KOHCTPYKTUBHbBIM OCOOEHHOCTAM (MpuLenbl-TA-
XKEMOBEChHI, aKTNBHbIE MPULIENDI, TEHTOBAHHbIE, HA3KOPAMHbIe 1 [1P.).

Ocobyio rpynny COCTaBAAT NAaCCaXKMPCKME aBTOMOOMNY, CO3flaHHble Ha base
NerkoBbIX aBTOMOOWEN (1A NepeBO3KM NoYThl U Ap.).

OAHNM 13 OCHOBHbIX KNAaCCUGUKALIMOHHBIX MPY3HAKOB KaXA0ro 13 BIOB IPY30BbIX
aBTOMOOUNEN ABNAETCA UX rpafauns B 3aBUCUMOCTU OT FPYy30MNOAbEMHOCTU UK
pa3pelleHHON MaKCMManbHOWM Macchl aBTomobunna. [ins notpebutenelr Havbonee noka-
3aTe/bHa HOMVHANbHasA rPy30NOABEMHOCTD, T.e. MoNe3Hasn Harpy3ka TPAaHCMOPTHOTO
CpeACTBa, yCTaHOBMEHHasA ero N3roToBUTeNem.

Mpy30BOW NOABWXHOWM COCTaB MO rPY30MO4bEMHOCTI AENAT Ha MATb rPYMmM:

1. Ocobo manble — o 0,5 T.
2. Manble —oT105802T
3. CpegHve —oT2005T
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4. bonbwme —ot500 15T
5. Ocobo bonblne — bonee 15 T.

Mpy30MoAbEMHOCTb aBTOMOE3/a CKNafblIBAaeTCA 13 rPY30NOAbEMHOCTI aBTOMOOK-
nA-TAravya 1 NpYUenos (MoaynpuLEenoB).

[MaccaxmpcKkme aBTOMOOMAM BMECTUMOCTbIO 10 8 UeNloBeK, He cumTad BOAUTENS,
OTHOCATCA K IerkoBbIM, CBbllIE 8 uenoBek — K aBTobycam. 1o BMaYy NepeBO30K aBTO-
MObWAW 1 aBTOMNOE3a AENATCA HA MECTHbIE U MEXAYTOPOAHME.

Mo TMny Ky30Ba rpy308Bble aBTOMOOUAN AeNATCA:
Ha YHMBEPCaNbHbIE;
Creumnan3rMpoBaHHbIe;
camocCBansbl;
dyproHbi;
LMCTEePHbI;
KOHTEMHEepPOBO3bI;
® aH31eBO3bl;
" ||eMEeHTOBO3bI U TA.

MaccaxxmpcKmne TpaHCNOPTHblE CPeACTBA MO Ha3HauYeHWo AeNATCA Ha aBTOOYChI
(ropoackme, AanbHEro CneoBaHNs, OOLLEro HasHaueHWs, SKCKYPCUOHHbBIE) 1 NTerkoBble
aBTOMOOMN (0OLLEro NONb30BaAHNA — TaKCW, ClyKeOHble, MPOKaTHbIe U INYHbIE).

OCHOBHbIM NapameTpOM, ONPeAeNsoLLVIM Pa3MEPHOCTb aBTOOYCOB, ABMSAETCA VX raba-
PUTHaA ANHa: 0cobo Marnble — 10 5 M; Manble — 6,0-6,5 M1 7,0-7,5 M; cpeaHne — 8,0-8,5
1 9,0-9,5 m; 6onblune — 10,5-11,0m 1 11,5-12,0 M 1 ocobo bonbLive — 16,5-18,0 M.

Pa3mepHOCTb NerkoBbix aBTomMobunern onpeaenseTca pabourm obbemom ABMraTens:
0Co60 Manbiin — 0,9-1,2 n; manbii — 1,2—1,8 n; cpeaHnin — 1,8-3,5 11; BLICLLIMINA — CBbiLLe 3,5 1.

[0 KOHCTPYKTMBHOW CXeMe aBTOOYChl MOAPA3AENATCA Ha OMHOUHbIE, COUNEHEHHbIE,
NOMYTOPa- 1 [1BYX3TaxHble. B 3aBMCUMOCTI OT TUMa YCTaHOBNEHHbIX CUAEH NI aBTOOYChI
MOTYT ObITh KECTKUMU 1 MATKNMM.

o NPUPOAHO-KANMATUUYECKOMY UCNOSTHEHWIO Pa3NINYaIOT TPAHCMOPTHbIE CPeCTBa
AnA paboTbl B 0ObIYHBIX YCIIOBUAX, Ha CEBEPE, B TROMMKAX, B TOPHbBIX YCIIOBUAX.

Mo Tvny ABWratens aBToMOOUAN AenaTcA Ha KapOopaTopHble, An3eNbHble, ra3oban-
NOHHbIE, Fa30TYPOUHHbIE, SNeKTpUYecKue.

Mo NPOXOAMMOCTI aBTOMOOUM ObIBAIOT C OFPaHNYEHHOW, MOBbILLIEHHO 11 BbICOKOW
NPOXOANMOCTbIO.

Obulee Yncno KoNéc, B TOM YMCie BeAyLnX, Yepes KoTopble NepeaaeTcs TAroBoe
ycnnne, 06o3HaualoT KoécHou gopmynol aBToMobuns B Buae Undp: 4x2; 6x4; 4x4;
6X6 1 T.4. Lndpbl 0603HaYatoT: MEPBbLIN aBTOMOOWb UMEET YeThIpe KONeca, 4Ba 13
KOTOPbIX BEAYLLME; BTOPOW MMEET LIECTb KONEC, U3 KOTOPLIX YeTbipe BeayLlVe, U T.A.

JlerkoBble aBTOMOOVMIN MO KOHCTPYKTUBHOW CXeme AENATCA Ha 3aKpbITble, OTKPbIThIE
1 C OTKPbIBalOLLENCA KpblLLEe, a TakKe nepeaHe-, 3aiHe- U NoNHoNpuBoAHbIe, 1o Tuny
Ky30Ba pa3fnuatoT cefaH, ¢asToH, Kombu, yH1Bepcan v ap. (puc. 4.11).
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PucyHok 4.11. Tinbl Ky30BOB JIerkoBbIX aBTOMOOUNEN: a) 3akpeimele: | — ceoaH;
2 — Kkyne; 3 — xapomon-cedaH; 4 — xapomon-kyne; 5 — gacmoek; 6* — kombu, 7 —
yHUBepcas; 8 — numy3suH; 9 — 6e3kanomHell ky308; 10 — ¢ypeoH,; 6) omkpsimele: 11 —
asmoH; 12 — pasmor-yHusepcarn; 13 — kabpuosem; 14 — kabpuonem-xapomon; 15—
podcmep; 8) KOMOUHUpPOBAHHsle: 16 — bpoeam, 17 — naHoo; 18 — mapea; 19 — nukan
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4. A8BmomobunbHbIl mpaHcnopm

Ta6bnuua 4.1. MpounsBoacTBo aBToMOOMNEN NO cTpaHam mupe 3a 2014 ropa;

CrpaHa | JlerkoBbie | [py3oBble | Ob6uiee % % ob6wero
aBTOMO- aBTOMO- npupocT KonnyecTBa
6unun 6unun npounsBeaeHHbIX
aBTOMOOWNEN B
mupe
ApreHTnHa 363,711 253,618 617,329 -22.0% 0.7%
AscTpanvs 145, 607 34,704 180,311 -16.5% 0.2%
AscTpus 136,000 18,340 154,340 -7.3% 0.2%
Benrus 481,637 35,195 516,832 2.6% 0.6%
Bpasunusa 2,314,789 831,329 3,146,118 -15.3% 3.5%
Karana 913,533 1,480,357 2,393,890 0.6% 2.7%
Kutai 19,919, 795 3,803,095 | 23,722,890 7.3% 26.3%
Yexusa 1,246,506 4,714 1,251,220 10.4% 1.4%
Ervnet 17,830 9,190 27,020 -30. 8% 0.0%
OuHnaHanA 45,000 35 45,035 484. 6% 0.0%
OpaHumsa 1,495,000 322,000 1,817,000 4.4% 2.0%
[epmaHna 5,604,026 303,522 5,907,548 3.3% 6.6%
BeHrpus 224,630 2,400 227,030 2.1% 0.3%
WHausa 3,158,215 681,945 3,840, 160 -1.5% 4.3%
WHaoHesus 1,011,260 287,263 1,298,523 7.6% 1.4%
MpaH 925,975 164, 871 1,090, 846 46.7% 1.2%
WTanusa 401,317 296, 547 697, 864 6.0% 0.8%
AnoHua 8,277,070 1,497,488 9,774,558 1.5% 10.8%
Manazua 547,150 49,450 596, 600 -0. 8% 0.7%
MekcuKa 1,915,709 1,449,597 3,365,306 10.2% 3.7%
Hupepnanabl 0 29,807 29,807 2. 1% 0. 0%
Monblua 473,000 120,904 593, 904 0.6% 0.7%
Moptyranna 117,744 43,765 161,509 4. 9% 0.2%
PyMbiIHMS 391,422 0 391,422 -4.8% 0.4%
Poccus 1,683,677 202, 969 1,886, 646 -13.6% 2.1%
Cepbus 9,980 695 10,675 2.1% 0.0%
CnoBakus 993, 000 0 993, 000 1.8% 1.1%
CnoseHus 118,533 58 118,591 26.5% 0.1%
I0xHas 277,491 288,592 566, 083 3.7% 0.6%
Adpnka
IOxHas 4,124,116 400, 816 4,524,932 0.1% 5.0%
Kopes
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CtpaHa | JlerkoBbie | [py3oBble = O6uee % % obLero
ABTOMO- aBTOMO- npupocT KonunyecTBa
6unu 6unu Npon3BeAeHHbIX
aBTOMOOUNEN B
Mupe
Vcnanua 1,898,342 504, 636 2,402,978 11.1% 2.7%
llBeuma 154,173 154,173 -4.3% 0.2%
TaliBaHb 332,629 46,594 379,223 12.0% 0. 4%
Talinang 742,678 1,137,329 1,880,007 -23.5% 2.1%
Typkus 733,439 437,006 1,170, 445 4.0% 1.3%
YKpanHa 25,941 2,810 28,751 -43.0% 0.0%
Benukobpu- 1,528,148 70,731 1,598,879 0.1% 1.8%
TaHWA
CLUA 4,253,098 7,407,601 | 11,660, 699 5. 4% 12.9%
Y36eKumcTaH 245,660 1,000 246, 660 -0.4% 0.3%
Jpyrue 554, 845 107, 240 662,085 2.9% 0.7%
Obulee 67,802,676 22,328,213 90, 130, 889 2.6% 100. 0%

K uncny TeXHMKO-3KOHOMUYECKIMX XaPaKTEPUCTMK aBTOMOOUA OTHOCATCS:
B BMECTUMOCTb (018 NaCCaKMPCKUX aBTOMObMNEN);
= PY30MOABbEMHOCTb U TUM Ky30Ba (1A rpy30BbiX aBTOMOOUNEN);
B MaKCVManbHas KOHCTPYKLMOHHAA CKOPOCTb ABUXEHWS, KM/Y;
B MOLWHOCTb ABuratens, KBt (n.c.);
" 4ICNO BCEX U BEAYLIMX OCelt;
" 0f1HaA Macca M MaKCMManbHas Harpy3ka (aBneHne) Ha Jopory OT OTAENbHbIX OCEl;
= rabapuTHaa ANVHa, WWPKHA 1 BbICOTa aBTOMOOWUAA 1A aBToNoe3Aaa.

B oTeuecTBEHHOM NPaKTUKeE, CBA3aHHOM C Knaccudukaumen ATC, nocTeneHHo Haum-
HalOT MCNONb30BaTLCA OO03HAUEHWSA, MPUHATbIE B MEXK[YHAPOAHbBIX TPEOOBAHNAX MO
6e3onacHocTu (Mpasunax E3K OOH), pa3pabatbiBaembix KOMUTETOM MO BHY TPEHHEMY
TpaHcnopTy EBponenckon akoHommueckon kommccum OOH (Tabnuua 4.2).

B kauecTBe noscHeHNI K TabnnLie 4.2 cneflyeT OTMETUTL, YTO NOSIHAA Macca Cefiefb-
HOro aBTOMOOMNA-TAraYa COCTOUT U3 ero MacChl B CHAPSXXEHHOM COCTOAHMM, MACChl
BOAMTENA U APYrOro 00CNyKMBatoLLero nepcoHana, HaxoAsLeroca B KabrHe aBTo-
MOOWAA, M 4aCTV MOMHON MAcChl MOMYMPULIENA, KOTOPas NepefaeTcs Ha cefieflbHoe
yCTPOWCTBO TArava. [ofHaa Macca nonynpuena COCTOUT 3 €r0 MACChl B CHAPAMKEHHOM
COCTOAHUM U FPY30NOABEMHOCTU.

[pyMeHeHVe B OTeYeCTBEHHOW MpaKkTuKe knaccudmkaumm ATC, NMpUHATON
B Mpasunax ESK OOH, obecneuraeT eanHo06pasHeIn 1 bonee yqobHbIM Noaxos
NpY PaCCMOTPEHNM TEXHNYECKOW AOKYMEHTaLMM Ha OTeyeCTBeHHbIe U 3apybexHble
aBTOTPAHCMOPTHblE CPeACTBa.
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4. A8BmomobunbHbIl mpaHcnopm

Tabnuua 4.2. Knaccudumkaumsa aBToTpaHCNOPTHbIX CPeAcTB, MPUHATAA

B NMpaBunax ESK OOH
Kare- Tuin n o6wee Ha3Ha- Makcn- Knacc n akcnnyaTtayu-
ropusa yeHue ATC ManbHasa OHHoe Ha3HaueHue ATC
ATC macca, T
1 2 3 4

M1 ATC, ncnonbsyemble ana He pernameHTn- | Jlerkosble aBTOMO6UN, B TOM
nepeBo3KM NaccaxMpoB n pyeTca yucne NoBbILLIEHHON NPOXoaW-
nMetoLve He bonee 8 mect MOCTH
(Kpome mecTa BoanTens)

M2 ATC, ncnonbsyemble Ana o 5,0 ABTOOYCbI: ropofckue (KA. 1),
nepeBO3KM NacCakMpoB mexayropogHsle (k. Il), Typuctu-
1 MmeloLLme bonee 8 mect yeckune (kn. )

(Kpome mecTa BoauTens)

M3 ATC, ncnonbsyemble ana Cablwe 5,0 ABTOOYCbI: FOPOACKME, B TOM
nepeBo3KM NacCaxkmMpos yucne codneHenHble (k. 1),

1 umetoLe bonee 8 mecTt MexayropofHble (k. Il), TypmcTn-
(Kpome mecTa BoauTens) yeckue (kn. )

M2uM3 OTaenbHoO BbiAeNATCA He pernameHTn- | ABTOBYCbHI ManoMeCTHble, B TOM
ManomecTHble ATC, npeaHa- pyeTca yumce NOBbIWEHHOW NPOXOAN-
3HaYeHHble AN18 NepeBO3KM MOCTW, ANA CTOALLMX 1N CUAALMX
MaCcCakMPOB, BMECTMMOCTBIO MaccaxmpoB (kn. A) v ana
He bonee 22 cuaAmX Unm CUAAWMX NacCakmMpoB (k. B)
CTOAWIMX MACCAXKMPOB (Kpome
MeCTa BOguTenNs)

M1 ATC, ncnonssyemble ana He pernameHT- | Jlerkosble aBTOMOOMAN, B TOM
nepeBo3KM NacCakMpoB n pyeTca yncne NOBbLILLEHHON NPOXOAW-
nMeloLme He bonee 8 mect MOCT
(Kpome mecTa BoauTensa)

M2 ATC, ucnonb3syembie ans [05,0 ABTOBYCbI: ropoackyie (k. 1),
nepeBo3KM NacCaxmpos MexayropogHble (k. Il), Typuctu-
1 metoLLme bonee 8 mecT yeckue (kn. Ill)

(Kpome mecTa BoauUTens)

M3 ATC, ncnonbsyemble ana Cabiwe 5,0 ABTODYCbl: FOPOACKYIE, B TOM
nepeBo3KM Naccaxkmpos yumcne couneHeHHble (kn. 1),

1 umetoLne bonee 8 Mect MexayropofHble (k. Il), TypmcTn-
(Kpome mecTa BoauTens) yeckune (kn. )
M2uM3 OTnenbHo BbiAeNATCA ABTOOYCbI ManiOMECTHbIE, B TOM

ManomecTtHble ATC, npeaHa-
3HaYeHHble 414 NepeBO3KM
MacCakMpPOB, BMECTMMOCTBIO
He bonee 22 cuaAmx Unm
CTOALIMX NACCaKMPOB (Kpome
MeCTa BoguTens)

He pernameHTun-
pyeTtca

Yucne NoBbILLIEHHON NPOXOAW-
MOCTW, ANA CTOALLMX 1 CUOALLMX
Maccaxmpos (kn. A) v ana
CUAAWMX NaccakmMpoB (kn. B)
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5. ABTOMOBWJIbHbLIE JOPOTU

5.1. Uctopusa pa3sutna Benukoro wenkosoro nyTtu

Havbonbluyio M3BECTHOCTL CPeAM KapaBaHHbIX MyTel npuobpena ceTb MapLLIPYTOB,
Ha3BaHHaA «BenVKMI WenKoBbI NyTb» — CETb PA3BETBAEHHbBIX TOPTOBbIX MyTen (puc. 5.1).
OHa Havyana cknafblBaTbCA NpYmMepHO BO V-IV Bekax A0 Hallen 3pbl NOC/e OTKPbITUA
MOPCKOTO MyTV 8 VIHAWIO 1 KinTait. Benvkini WenkoBbIv Ny Tb HAUMHANCA B ApaByn 1 Wen
yepes AHTnoxuio 1 bargan k Mepsy. [lanee oH npogomkanca unu cesepHee TaHb-LLaHa
yepe3 CamapkaHa (MapakaHa), Kawrap, Typdan vnu, Bbixoas B GepraHckyto JONWHY
1 ornodasn TaHb-LLaHb ¢ tora, — vepes banx, ApkeHa 1 XoTaH. Y KOHLa Benvkom Kutanckom
CTeHbl 063 MapLWpyTa CIMBaNUCh. BbIbop nyTen kapaBaHOB 3aBMCEN OT NOAUTUYECKIUX
CUTYaUWI — yNaaKa UNn NPoLBETaHMA roCy1apCTB, BO3HVIKHOBEHMA BOWH. YCTaHOBNEHO,
YTO 3aMaAHOM TOUKOW Benwvkoro wenkosoro nyTn AnaeTca . Pvm (tanua), a BOCTOUHOM —
YaHbaHb (Kutal). bonbluan Tepputopusa EBpa3um Obina MoKpbITa 3TOM CETbIO, MO KOTOPOW
WeEN MHTEHCUBHbIN OOMEH MaTepuanbHBIMU U IyXOBHbIMM LieHHOCTAMK. OHa nmvena
MEXKOHTUHEHTaNIbHOE, KOHTVHEHTalIbHOE, PEroHanbHOe 1 MeCTHOe 3HaueHVA. B AaencTemn-
TENbHOCTY, PefKO KTO-NMOO 13 TOProBLEB NPOAEbIBAN CO CBOMM TOBAaPOM BECH MYTb,
TOBapbl Nepeasany OT OJHOrO TOProBLa K ApYromMy B 000X HanpasneHnax. [ockonbky
LlenkoBomy nyTu He ObINO peanbHOM ansTepHaTBLI B TeueHre bonee 1500 neT Ao Tex
nop, MOKa, HakoHeL, AanbHKE MOPCKIME MAPLIPYThl He CTann AOCTATOUYHO HAAEXHbIMM N4
KOMMEPYECKOro MCMONb30BAHWA, BbITOAbI OT MCMOMb30BaHWA 3TOTO MyTW B TOT NEpUOL
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PucyHok 5. 1 KapTa Benukoro wenkoBoro nytu
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OBl OFPOMHBIMM, YTO OTPAKANO He TONbKO MOHOTOSBHYIO BNACTL TEX, KTO KOHTPONMPOBAS
LLlenkoBbi NMyTb, HO TakXKe 1 BECbMa 3HaYMTESIbHbIE PACXOAb, CBA3AHHbIE C NMyTELIECTBUEM
no cyuwe n3 Kntaa k CpegHn3eMHOMY MOPIO, KOTOPOE MO0 MPOAOIIKATLCA CBbile
2000 gHel, a Kpome TOro, M PUCK NOABEPTHYTbCA HaNafeHWIo rpabuTenelt Aaxe Toraa, Koraa
NOAWTUYECKIE YCOBMA Obl CTabNbHBIMK, @ 6E30MACHOCTb, KaK NMPAaBWNO, BLICOKMIA. Kak
oTMeuaeT nctopuk MMoooH: «Kynupl 13 CaMapkaHaa v byxapbl 3aKynanu y KUTanLes Lenk
CbipeL Mnv 0bpaboTaHHbIN LIEK, NepeBo3nv ero B Nepcuto Ana Hyxa Pumckoin Mvnepun.
B nomnesHow ctonumue Knutaa Kynubl ¢ KapasaHamuy 13 COramaHbl MPUHVMANMCH B KadecTse
MOCNAaHHNKOB M3 BaCCasbHbIX FOCYLAPCTB, M eC/v OHM BO3BPALLANMCh HEBPEAVIMbIMU, TO
UX PUCKOBAHHOE MyTellecTB1e BO3HArPaXk1aioCb OrPOMHBIMU MPUObINAMMY.

[opofa pacnonoxeHHble Ha LLlenkoBom nyTw, Takie kak CamapkaHg, Camy CTaHOBUAUCH
NPOV3BOAVTENAMM TOBAPOB M3 LLUESIKA Ha SKCMOPT. KMTakLbl, OLHAKO, CYMEN COXPaHNUTb
MOHOTOMNMIO Ha MPOW3BOACTBO LWEMKa ChipLa eliie bonee uem Ha 600 neT Nocse OTKPbITUS
LUESKOBOTO MNyTW HECMOTPA Ha YCUIA HATI alnbTePHATVIBHBIE MCTOUYHMKN 113-33 OTPOMHOMO
Crpoca v paTyLUlen NonynApHOCTY, KOTOPOW NOMb30BaNvCh U3AeNVA 13 Wenka B PUMCKOM
IMnepunm — x0T, Kak M3BECTHO, LLIESIK LIeHWCA B Prve Ha BeC 30/10Ta. COrnacHO npeaaHmiio,
MOHOMOMKe ObSI0 B KOHEYHOM WUTOre HapYLLIEHO MOHaxamy MHOCTPaHLIaMK, KOTOpble
BbIBE3/IM JINYMHKY TYTOBOTO LLENKOMNPAAA, CNPATAHHbIE BHYTPW MOMON TROCTU.

[Npu BefeHW NePEroBOPOB C COCEAHUMM CTPaHaMM TPaH3MTa 1 C GUHAHCUPYIOLWMMMA
OpraHM3auyAaMM — AOHOPAMM B OTHOLLEHMI YTy ULLIEHMA TEX U UHbBIX TRAH3UTHBIX TPAHC-
MOPTHBIX MAPLLUPYTOB, CTRAHbI, HE MMEIOLLIME BbIXOLA K MOPIO, 3a4acTyto MPUXOAAT K BbIBOAY
O TOM, YTO NPW NPaBUIBHOM NPOBEAEHM aHAN3a 3aTPaT 1 BbIrO[ BIACHAETCA, YTO NP
POCTe M3Aepek B OAHOM 13 CTPaH (CTPaHbI TPaH3MTA) BbIrOAbI MOTYT PaCNPEAenATLCA MEXY
HECKOMbKMMI CTPaHamK (BKTIOUaA CTpaHbl, He MMetoLLMe BbiXxOda K MOpIO). B pesynbrate
MOXHO MPUNATU K BbIBOAY, YTO NMPOEKTbI, HANPaBeHHbIE Ha YyylLeHNe KaueCTBa TPAaH3UTHbIX
MapLpyTOB, MOrYT Hanbonee ycnewHo OCyLLeCTBAATECA HA PErOHaNbHOM YPOBHE Tak,
YTO MPUOPWUTETLI B OTHOLEHWM NMPOEKTa 1 YCIOBUIA MOTYT OTPaaTb BCE NMPEeNMYLLECTBa,
a TaKKe BO3MOXKHOCTW B OTHOLEHWI NOrallleHVs KPeamToB BCex CTpaH beHeduUMapos.

B 3HauMTENbHOM CTEMEHM HOBbIE Xefe3Hble JOPOrv U aBTOMarucTpany 1 gpyrue
TPaH3UTHblE MapLWpPYThl, UAYLINE B IOKHOM HanpasneHuu ot pecnybnnk CpeaHen
A311 BMOSIHE MOTYT CMOCOOCTBOBATL CO3[IAHNIO0 HOBBIX BO3MOXHOCTENM B 00NacTu
TOProBAN B HOBbLIX CEKTOPAX, B MHTEpEeCax He ToNbKo pecnybnnk CpefnHen Asnn, HO
1 BCeX COCeHNX CTPaH Ha ceBepe 1 Ha tore. Bo Bcem mype B OOMbLIMHCTBE ClyyaeB
B3aMMOOTHOLEHMA MEXY HE MMEIOLLMM BbIXOAA K MOPIO CTRaHaMM 1 COCEAAMU-TO-
CyOapCTBaMM TPAH3MTa HECOMHEHHO MMEETCA 3HAUUTESTbHbBIN NPAKTUYECKU UHTEpeC
K COTPYAHWUYECTBY — UTO ABNAETCA MOATBEPKAEHVEM TOTO, UTO ABYCTOPOHHMN OOMEH
TOBapamm MeX Ay TaKMMW MapTHEPAMM MOXET ObiTb B3aVIMOBbBITOAHbBIM 11 YTO 3TV CTPaHbI
334aCTyI0 AOTKHbI BbIMOHATL MO OTHOLWEHWIO APYT K APYTY POSb NAapTHEPOB MO TPaH-
3UTY, KOra ToBapbl C 0berx CTOPOH NepeceKatoT VX COOTBETCTBYIOLNE TEPPUTOPUN
B BU/e TPAH3UTHbIX FPYy30B. 3TO, HaBepHsKa, byeT OTHOCUTCA K TOBapaM W3 ApYyrux
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cTpaH CHI, npoxoasaumm Yepes pecnybnunkm CpeaHert A3nm B HanpaBneHWaAX HOBbIX
PbIHKOB CObITa — B KuTaw, Oro-3anagHom n BOCTOYHOM YacTv Asuu, Typumo nunm
[MaKnCTaH 1 yepes 3TV rocyaapcTBa B Apyrne CTpaHbl.

B TeyeHme MHOTUX ThicAYeneTuit Benmknm Wwenkosbin NyTb COeAMHAN ropoaa
1 CTpaHbl EBpasmu, cozgasan yCnoBmA 41A SKOHOMUYECKNX 1 KYJIbTYPHbBIX CBA3EN,
MO3BONAN HAPOAAM YMHOKATb MaTepUanbHoOe 1 AyxoBHOe OOraTcTeo.

5.2. cTtopusa passutua gopor
[TOCTPOMKa MCKYCCTBEHHbIX IPYHTOBbLIX AOPOT B Poccnm Havanach npw lNeTpe |. B Havane
XVIII BeKa OH yTBEPAWN NEPEeYEHb MOUTOBbLIX TPAKTOB, MOASIEXKALLMNX COOPYKEHWIO.

B TeyeHne Bcero XIX ctonetva B POccum LWNo COBEPLLIEHCTBOBAHVIE AOPOXHOW CETN.
B koHLe 1809 r. 6110 Co3AaH0 MaBHOE yrpaBieHvie BOAHBIMM 1 CyXOMy THbIMM COOBLLEHNAM.
CTpaHy pazaenmnm Ha AeCATb OKPYroB, B HEMOCPEACTBEHHOM BEAEHNI KOTOPbIX HAXOOWIMCh
BCe paboTbl MO MOCTPOVIKE, YIYULLIEHWIO 1 COfIePKaHMI0 BOAHOW 1 AOPOXHOM ceTu. Ha
3TV Uenu VMnepaTopoM Hikonaem | Gbin faxke BBefeH CneuvanbHbii NOAYLLIHbIA HasoT.
C 1834 .33 npoe3n No BHOBb MOCTPOEHHbIM LLIOCCE B3VIMANCA CNeLanbHbIN LIOCCENHDbIN
cOOp, KOTOPbIN MMEN ABE KaTeropyi — NETHIOK 1 3UMHIO 1 HOCUN ANGOEPEHLIMPOBAHHDIN
XapaKTep B 3aBUCUMOCTYM OT YKCNa NIOLLIAAEN, BUAA KMMNaXKa 1 paccToaHNA npobera.

CyllecTBOBana v Tak Ha3blBaemas JOPOXHas MOBMHHOCTb: KpecTbAHe Obinv 00s3aHbl
Y4YacTBOBATb B paboTax MO PEMOHTY AOPOXKHOIO MOOTHA U BO3BEAEHNIO COOPYKEHUI,
[OCTaBNATb JIECHbIE MaTepVaribl Ha MOCTPOMKY MOCTOB. [1pK 3TOM 1eC OTnyCKanca
MECTHbIMI MOMELLINKAMM.

[NocTeneHHO BHELLHWI 061K fOpOor NprobpeTan NpUBbIYHLIN AnA Hac Bu1a. C 1817T.
CTanM yCTaHaBNVBaTb flepeBAHHblIe BEPCTOBblE CTOMNObI C XapaKTePHOW pacKpacKow
B HaK/OHHble YepHble 1 benble NONOCkl. Toraa »ke MMnepaTopCKimM yKaszom Obiiio BeneHo
«NpuU 8be30e 8 Kax00e cesleHue UuMems CmoJsib ¢ 00CKOU, nokasblsatowel, Kak ceneHue
cue Ha3bl8aemcs, KoMy NpUHAGIEXUM U Kakoe umeem 4ucio Oywy. B 3aBncumocTu ot
KaTeropuv Aopor Tabnnykin C HANMMCAMI Ha NyTeBbIX CTONOAX OKPaLUMBANMCH B Pa3Hble
uBeTa. Ha rpaHuuax ye3nos 1 rybepHuin CTaBUanCb NorpaHuyHbie CTonobbl.

[JNopora Mockea — Metepbypr, nocTpoeHHas B 1830 rofy, CTana nepsbim Liocce Poccun,
OHa vMena WupwHy NpUMepHO 5 M Natoc HebonbLvie 0BOUMHBI, NecCYaHoe OCHOBaHMe 15 cm
1 WebeHouHyo oaexay cnoem 15—17 am. [Mo3xke NosaBMAvch NoAcOHbIe Aopork 13 MocKBb
Ha Apocnasb, HrxkHMin HoBropog, PAsaHb, Xapbkos, Bapwasy, Knes. B 1896 rogy Poccna
nmena 50 ThIC. KM LWOCCeMHbIX AOPOT M OKOMOo 290 ThiC. KM rpyHTOBbIX Aopor. Crbupb Obina
CBsi3aHa C eBPOMENCKOM YacTbio Poccuim egnHcTBeHHbIM Benmkinm CUOUPCKMM TPaKTOM.

Obpa3oBaHue B 1865 . MuHMCTepCTBa NyTel COobLieHNA NOAYEPKHYO BaXKHOCTb
37OV Chepbl ANA rocyaapcTBa U HapoaHOro xo3anctea. C yTeepxaeHviem B 1883 1.
JeneHns CyxomnyTHbIX JOPOT Ha [Ba KNacca OoMbLIMHCTBO 6eNopyCcCKMX 4OPOT Nomnasno
B MepBbI Pa3psa — OOLeroCyAapCTBEHHOIO 3HaUYeHWs, K KOTOPbIM Obifi OTHECEHD
BCe OOpOru 3anafHee pek [Henp 1 3anagHasa LeuHa.
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[Mocne [OBOMBHO aKTUBHOIO Neproda AOPOKHOIO CTPOUTENLCTBA B NEPBOW
nonosuHe XIX B. BO BTOPOW NOSIOBUHE HabMOAAeTCs ero cnaf. 1o Obifo CBSA3aHO
C peanu3auyeit ObWWPHOM NPOrPaMMbl CTPOUTENBCTBA MKefle3HbIX AOPOr, YT NoTpe-
H0BaNo 3HAUUTENBHBIX YCUAMI 1 KPYMHbIX 3aTpaT. OfHako ¢ koHua XIX 1 B Hadane XX B.
NPOKaAKa HOBbIX LIOCCE W ObLiee ynydlleHe CyXOnyTHbIX JOPOr BHOBb CTAHOBUTCA
OfIHVIM V13 NPVOPUTETOB MMHNCTEPCTBA MyTelN COOOLWEHNA 1 MECTHOW aiMUHUCTPALINN.

XOTA NPOAOKanoch LUMPOKOE NCMOSb30BaHME PYUYHOTO TPYAa, C NOCNefHEN TPeTH
NPOLLAIOrO CTONETUA NOABUIVICE U MePBble JOPOXHbIE MALWVHbI. B NPaKTUKe peMoHTa
1N CTPOUTENBCTBA AOPOTN CTan NPUMEHATHCA MAPOBbLIE KAaTKM U APYIMEe MEXAHN3MbI.
LloccelHble AOpPOrv AENUANCH Ha YYaCTKU U OOCIYKMBANMCH TEXHNKaMU (Ha OfIHOTO
NpvxoAnnoch 50-60 KM NyT), AOPOXKHBIMK MacTepami (0AVH Ha 30-35 KM) 1 PEMOHT-
HbIMI pabourmm (Ha 4-5 Km). M BCe ke obliiee pa3BuTMe 1 COCTORHME JOPOKHOW CETU
B LiapCKom Poccum ABHO OTCTaBano oT TpeboBaHWi BpeMeHn. BOT Kak OxapakTeprn3oBar
ee 8 1914 r. muHuCTp nyTen coobulenus C.B. PyxnoB, oTKpbIBas epBbil Cbe3f LWoCCenHbIX
cTpowuTtenei: «Bo scell Poccuu gce2o nutub 4 npoyeHma wocceltiHblix uHUd, 2 npoyeHma
MOWEHbIX, a cabllue 94 NPOUEHMOo8 HAaxo0amMCcsa NOYMU 8 MAKOM NOJIOKeHUU, 8 KAKOM UX
co30an boe, mo ecme 8 NOIOXKeHUU, BO3MOXHOM 0718 NPoe30a MOJIbKO Mo20d, Ko20a YC08UA
Nno200bl 5Mo donyckaomy». 3T0 CAEPKMBAN0 Pa3BUTVE aBTOMOOWIBHOTO fiena.

MNapafoKc, HO B Hauane Beka obecneyeHHOCTb »Kene3HbiMK Aoporamn Obina Bhille,
yem 6naroycTpoeHHbiMm wocce. B 1900 r. COOTHOLWEHME MeXy HMM B €BPOMENCKOM
yacTn Poccnirckom nMnepum coctaemno 1k 0,6, B To Bpemd kak Bo OpaHumn, Hanpumep,
COOTHOLLIEHWE MPOTAXEHHOCTU Xene3HblX OPOr K LoccerHbiM 6b110 1 K 10.

Pa3BuTume Toproenun Bo Bpemsa npaeneHma Amupa Temypa

Ocobo NOKPOBUTENLCTBOBAN MEXAYHAPOAHOM TOproene AmMmnp TeMyp, CTaBLUIMIA NPaBu-
Tenem MagsepaHHaxpa B 1370 roay. OH BbICTynan 3a CoxpaHeHve Bennkoro Wénkosoro
NyTW 1 BOCCTAHOBIEHME Ero Tpacc Yepes Tepputopuio MasepaHHaxpa. C npucoeanHe-
HVem Xope3ma TOProB/A, KOTopas NOTOKOM Wia Yepe3 6azapbl YpreHua, Tenepb BHOBb
Obina HanpaeneHa Yepe3 CamapkaHa — CTONULY UMnepun Ammpa Temypa.

B koHLe 70-x rogos Temyp HamnpasAeT CBOV B30 Ha XopacaH. Yepes Hero Wén marv-
CTpanbHbIV NyTb 13 MaBepaHHaxpa 1 Kutas, ¢ KotopbiM B basnxe coegmHAnacs 4opora u3
Homn. Boonb 3Tvx [opor Obinv 6oratble phiHKK, OCOOEHHO B [epate, rae MOXHO OblfIo HanTK
ToBapbl Cpear3eMHOMOPbA 1 XOpacaHa: WESK ¥ X10MYaTobyMaxHbIe TKaHK, Mapuy v MnaTky,
BOWIIOK V1 KOBPbI; BENIMKONEMHYIO O1pio3y 13 HuLLiamypa, apomMaTtiieckie BelliecTsa: rpaHaThl,
BUHOPaM, GUCTALLKA U MUHAAI; @ TaKKe CTarlb, U3roTaBIMBaEMYIO B [epaTe, xopacaHcKoe
301070 1 Cepebpo, PyOVHbI U NANMC-Nasypb 13 MaBepaHHaxpa. Ha 3TVX pbiHKax MOXHO
6b1110 KynWTb NoLLaAEN, MynoB, oBeL| 1 Bepbniogo.. B 80-e roapl XIV Beka XopacaH v fepat
BOLLIM B COCTaB nmnepumn Ammpa Temypa. A ¢ 1389 no 1395 rr. Temyp coBepmn Tpu
‘noxopa NpoTvB XaHa 3onotor Opfbl ToxTamblLLg, B pe3yssTaTe KOTOPbIX Obina paspyLieHa
cTonuua 3onoton opapl — Capalt bepke (ropof B H1M30Bbe Bonri), a kKapaBaHHble Ny T,
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NPOXOAMBLLME Yepes eé TeppUTOpUio, NepecTani GyHKUMOHUPOBATb. [Tocne nageHus
Capan bepke ceBepHas MEXKOHTUHEHTaIbHaA AOPOra ObiNa NPakTUYeCcK/ 3abpolleHa.
BmecTto goporu yepes Capait, Yprenu 1 OTpap kapaBaHbl BHOBb B3AN NyTb Yepe3 [epar,
banx 1 CamapkaHa. Bce nocneaytoume noxonsl AMmnpa Temypa B VpaH, Ha KaBkas, B VIHAuo
v Typunio Obinm HanpaeneHbl Ha BOCCTAHOBNEHME TOProBbiX MarucTpaner Benvkoro
WENKOBOrO MyTH, KOTOPbIE AEMCTBOBAIM B 10 MOHIOfIbCKOE Bpemd (T.e. A0 YMHIM3-XaHa).

B rogbl npasneHna Ammpa Temypa NpOVICXOANT YKPErIeHre TOProBbiX OTHOLLEH WA
¢ Kutaem. KapaBaHHasa Toproena mexay CpeaHen Asvein 1 Kutaem nonyunna HOBbIM
CTVMyI. [10 AaHHBIM, COAEPXKALLMMCA B KATANCKOM UCTOUHMK: «MUWH Wnny» («3anmcku
O COBBITUAX B rofibl MPABIEHUA MUHCKMX MMMepaTopoBy), B Nepuod Mexay 1368-1398 rr.
noconbCTBa OT AMMpa TeMypa Npubbinu B Kutan AeBaTh pas. B KauecTse AapoB B Kutal
Oblnv OTNPaBNeHbl Nowaan, Bepobnodbl, 6apxat, Meun 1 gocnexu. Co CBOen CTOPOHbI
KNTACKMUIA MMNEPAaTOP OTNPaBU MOAAPKM U3 APArOLEHHbIX KaMHel. TakxKe n3BEeCTHO,
yTo B 1394 1. AMMp Temyp oTnpasndeT umnepatopy Kntas nMcbmo C A0OPbIMM NOxKe-
NaHVAMK B COMPOBOXKAEHUM «NofapKa» B kKavectse 200 nowagen.

B 1404-1405 rr, korga Temyp npeanpuHaAn noxo Ha Kntain, 06CTaHOBKa HECKOMBKO
obocTpwnack. OHaKo yxke npwv ero npeemnrkax LLaxpyxe u Ynyrbeke HameTunoch
BOCCTaHOBMEHME U aKTVUBHOE Pa3BUTME ANMIOMATUYECKMX OTHOLWEHUI,

MpaBuTeNnn B CBOWX MNOCAAHMAX APYT APYrY NOoAYepKMBan HeOOXOAUMOCTb YKpe-
NNeHUA APYKECKNX OTHOLLIEHWI, Pa3BMTUA B3aMMOBbIFOAHOW TOProBan 1 obecneyeHys
6e30MacHOCTV TOProBbix NyTel. 3a nepuop 1403-1449 rr. 8 Knutali nprbbinm 33 nocosb-
cTBa 13 Camapkanga v 14 un3 epara.

[NpurbbIBaBLLVe B KMTall MOCbI Pa3NnYHbIX FOCYAapCTB OCBOOOMKAANMCH OT YrNaThl MOLWVH,
KpoMe TOro, UM 6ecnnatHO NpeaoCTaBNANCA HOUMEr, OKasblBan1ch HeobXxoamnmble yCiyri
1 YCTPavBaNnCh PasnnyHble yBeceneHuns B TeUeHvie BCero Bpemenu Ux npebbiBaHus B KinTae.

[axe Toraa, koraa B pe3ynsrate OTKPbITUA MOPCKMUX MyTeN OCHOBHaA YaCTb TOBaPOB
13 Kntada 1 VIHanm ctana noCTaBAATLCA MO MOPIO, yYacTe CPeAHeasnaTCKnx Kyrnuos
B Toprosse mexay JanbHum BoCTOKOM 1 CTpaHamu [lepeaHert A3nm NpoaosIxkanocs,
XOTA B 3HAUUTENBHO MeHblKxX obbemax. B CpefiHioo A31io 1 B Nepunos No3aHero
beonanmama NpoaoKany NoCTynaThb KMTaCKasn WeKoBasa OAex/aa, LenKkoBas TKaHb
n papdoposble n3genus.

[0 paHHbIM PI. MyKMHOBOW, OAHNM 13 NpeaMeToB 3KCnopTa 13 CpegHen Asunm no
Bennkomy WENKoOBOMy MyTu B STOT NepUO ABNANAC TKaHb 3aHAaHaYM — NPOAYKLMA
MaCTepPCKOW, pacnonaraBlWENca B CeNeHnm 3aH1aHa Heaaneko oT byxapsl. [onyyrBluas
Ha3BaHVe Mo MecTy BblpaboTKK, OHa MOCTaBNANach Yepes byxapy B paf CTpaH, B TOM
yucne Ha Kaekas v B Poccuio.

C XVI B. Toproo-annnomMatnyeckme ceasm CpegHen A3mm 1 Kutasa Hadanm 3aMeTHO
ocnabeartb. [puyrHaMM TOMy ABUIOCE OTKPBITUE MOPCKUX MyTeN, yCuneHne mexoe-
OfanbHbIX BOVH, 060CTpeHre NOMNTNYECKNX OTHOLWEHN MeXAY roCyaapCTBamMm
enbaHmnos B CpenHen Asum 1 CedeBunnos B VpaHe, Mexaoycobuiibl B Cemmpeybe.
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M3onAauna cpefHeasnaTcKnx ropodos OT TOPIOBbIX LIEHTPOB APYIX CTPaH MMena
nocNeaCcTBMEM 3HAUUTENbHbBIN YNAAOK KapaBaHHOW TOPrOBN.

B XIX B. Koraa BHMMaHWe EBponbl 6bino 0bpallieHo Ha TypKkecTaH, Benvknii wénkosbii
NyTb y>Ke AaBHO CTan nereHaon. Ero «moBTopHOe OTKPbLITUE» OblNI0 CyYalHbIM pe3ynb-
TaTOM NOAINTUYECKMX OOCTOATENBCTB. B 3TOT pa3 C TaHOWM MCCUEN NO 33[aHI0 KOPO-
neBbl AHIIWK, Yepes 3aCHeKeHHble nepeBasbl Kapakopyma B CpefHioto Asmio Obin
oTnpaeneH MHavel, Myxammaa-n Xamma. OH fomKeH Obii pasgeaaTs 0asuchl B Takna-Ma-
KaHe. 370 Oblfl Neprof] CTONKHOBEHWA MHTEPECOB KOSTIOHMANbHbBIX AepKas — Poccum
N AHIMK, KOTOPbIE CONEPHWYANU B YKPEMNIEHUM CBOUX BNAAEHUI U PaCLUIVPEHNN
chepbl BMAHMA B A3nn. I nepsoit 3aaadeit bbina pas3senka MeCcTHOCTM 1 COCTaBneHWe
KapT. Y aHrm4aH NoABMNACk MHTEPECHAA MAEA: MCMOSb30BaTb NHAMNLEB, KOTOPbIE MOL
BMAOM KymnUOB MOMM 6e3 0coboro Tpyaa nepecekatb rpaHuLbl MO NyTn B TypKeCTaH.
Tak Myxammag-1 Xamma nonyumn CBOE 3aaaHvie 1 oTnpasunca B Apkena. OH He cmor
JIOBECTU CBOE 33flaHue [10 KOHLIA, TaK Kak 3abonen 1 ckoHdancsa. OfHako emy yaanochb
CAenaTb Koe-KakKe 3anucy, B KOTOPbIX COAePKaNnCh CBEAEHMA O MapLpyTe yepes
Takna-MakaH, cyuTaBLIeMCA NereHon, 1 O 3a0POoLLEHHbIX, 3aCbINMaHHBIX MecyYaHbIMM
[IOHaMK, TOpOAax B NMyCTbiHe, Hefaneko oT XOTaHa.

[omKHO BbINO NPOVTY eLLE TPY AECATUNETUSA, NPEXAE YeM STUM CBEAeHUAM ObINo
yneneHo 6onee cepbe3Hoe BHMMaHMe. C 1900 1. HauMHATCA apXeonormyeckune ccneao-
BaHVA Ha LLlenkoBom nyTu (Ha «KOXHOM WEeNKOBOM MyTWy, B XOTaHe). B HKX yyacTBOBa
AHMNNCKKeE, HemellKune, GpaHLLy3CKMe, PyCCKUE 1 AMOHCKME YUeHbIe,

Bblnn HaraeHbl MHOTOUNCIEHHbIE WEAEBPbI MCKYCCTBA, PYKOMUCK Ha HE MeHee
yem CemHaaLaTV A3blKax ¥ ABaALATU YeTbIPEX WPKUPTax, XpaHALWMeCA B HAaCToALLee
BPEMA B CaMblX M3BECTHbIX My3eAx M1pa. Hauano nepeor MMPOBOW BOMHbI BHE3AMHO
060pPBaNo 3TN UCCNeA0BAHNA.

KoHeL XX Beka xapakTepusyeTca YHUKanbHbIMW MO reonoiUTUYECKON 3HaUVMOCTN
M MacwTabam U3MEHEHUAMM B MUPe. BeCb M1MP CTaHOBMTCA LIENOCTHOM U B3aUMO3a-
BMCMIMOW CNCTEMOW.

XXI BeK, oueBWHO, OyneT BeKOoM rmobanm3aluny B MexyHapOaHbIX OTHOLIEHNAX.
B 3T1X yCNnoBKAX NPOLECC MHTErpaumm rocygapcTs LieHTpanbHom A3um, paclumvpeHns
Y4acTVs B MeX1yHapOAHbBIX MPOrpamMmMax HeOOXOMMO PACCMATPUBATL He TONBKO Kak
NCTOPUUECKYIO HEV3OEXHOCTb, HO U KaK MOLLHBI GaKTop YCTONYMBOCTY, CTaOUIbHOCTY
Kak OTAe/bHbIX PEMMOHOB, Tak W1 BCEW NIaHeTbI.

OAHVM 113 HeMpeMEHHbIX YCIIOBW pa3BuTUA 0OLLECTBA ABMAETCA aKTVBHbI OOMEH
nHbopmMaLen mexxay Hapodamun 1 LMBUAn3aumsamm. [JocTvxeHUs KynsTypbl pacnpo-
CTPaHANMCh ‘Bnarofaps KOHTaKTaM MeXx /1y HapoAamM — Yepes TOProBaio, 3aBOeBaHMe,
nepeceneHue. Ha bnarofaTHyto NOYBY NepecaxmBanich Lienble KyabTypHbIe MNacTsl,
1 34eCb HaUMHANCA HOBBIN LMK Pa3BUTUA B YCIIOBUAX HOBOW NCTOPUYECKOM AENCTBN-
TENbHOCTU: U3MEHeHMe, MPUCNOCObeHVe, MpUobpeTEHVE MECTHBIX YepT, JONONHeHVe
HOBbIM COflEPXKaHVEM, Pa3BUTUE HOBBIX GOPM.
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Ocobyto posb B 3TOM NPOLIECCe UMPani KapaBaHHbIE AOPOrY, B YaCTHOCTY Bennkui
WENKOBbBIN MyTb, KOTOPbIM CBA3bIBaN B APEBHOCTU 1 PaHHEM CpeHEBeKOBbe KiTal,
NHowo, CpeaHrioo Asnio, CpeHni 1 bavikHnn Boctok, CpeansemHoMopbe.

B cBeTe 370N KOHLENUMY BO3POXAEHWE TRaaMLM Benrkoro wenkoBoro nyTn umeet
Ba’KHOE 3HaueHwue He ToNbKo Ana LieHTpanbHom A3nm, HO 1 A BCEro M1pa.

Tabnuua 5.1. Cnncok cTpaH no ANvHe CeT aBTOMOOMbHBIX OPOr BKAOYaeT B cebHa
CKOPOCTHble MarncTpanbHble OPOru C TBEPAbIM MOKPbLITUEM 1 ODOPMIIEHHbIE FPYHTOBBIE.
OcHoBaH Ha aaHHbix CnpaBoyHmKa LIPY no ctpaHam mmpa.

Ta6nuua 5.1. CNMCOK CTpaH No AINHe CeT aBTOMOGUbHbIX Aopor

Ne Crpana Doporu(km) Z';%%‘:;T& ::: lon
— | Mup 64 285 000 2013
1 CLUA 6586610 76788 2012
2 NHava 4 865 000 1324 2014
3 KHP 4356 200 111950 2014
4 bpasunua 1751868 11000 2013
5 Poccun 1396 000 960 2014
6 AnoHnA 1210251 7803 2011
7 Kanaga 1042 300 17 000 2009
8 DpaHuma 1028446 11100 2010
9 ABCTpanva 823217 5000 2011
10 McnanHwa 681298 16 204 2012
M [epmaHua 644 480 12917 2014
12 Weseuna 572900 1855 2009
13 Ntanua 487700 6700 2007
14 HaoHe3A 437759 760 2011
15 Typuma 426900 2127 2014
16 MonbLua 423997 3025 2014
17 BennkobputaHus 394 428 3519 2014
18 Mekcnka 374262 6279 2013
19 IOAP 362 099 239 2002
20 [NakncraH 260 760 711 2010
21 baHrnagew 239 226 707 2003
22 ApreHtHa 231374 734 2004
23 BbeTHam 222179 734 2004
24 CaynoBckasa Apasua 221372 1668 2006
25 OuANAYHbI 200037 1668 2003
26 PyMbIHWA 198817 647 2004
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Ne Crpana Doporun(km) CA';%%?;T(T( ::S" lopn
27 Hurepusa 193 200 1194 2004
28 TavnaHg 180 053 450 2006
29 MNpaH 172927 1429 2006
30 YKpanHa 169 422 15 2010
31 Konymbna 164 257 2005
32 Benrpua 159 568 911 2005
33 [PK 153497 2004
34 benbrua 152 256 1756 2006
35 Hunoepnangbl 135470 450 2007
36 Yexua 128512 730 2007
37 peumn 117533 948 2005
38 AnXxnp 108 302 645 2004
39 ABCTpUA 107 262 1719 2012
40 Pecnybnnka Kopes 103 029 4044 2012
41 JInena 100 024 2003
42 Manansna 98 721 2004
43 Cupua 97 401 1103 2006
44 Wpw-JlaHka 97 286 2003
45 3umbabee 97 267 2002
46 WpnaHaua 96 602 1224 2003
47 BeHecyana 96 155 2002
48 benopyccua 94 797 1350 2014
49 HoBas 3enaHans 93576 172 2006
50 Hopserns 92 946 2007
51 BypkunHa-Gaco 92 495 2004
52 Ernner 92370 2004
53 KasaxcraH 91 563 1250 2013
54 3ambua 91 440 2001
55 Y36eKuncTaH 183 496 2014
56 MopTtyranna 82900 2613 2005
57 | Nwutea 80715 309 2007
58 Ynnm 80 505 2004
59 Kot-a'VByap 80000 2006
60 TaH3aHKA 78 891 2003
61 Mepy 78829 2004
62 OuHNAHANA 78 821 739 2008
63 Ypyraaw 77732 2004
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Ne Crpana Hoporun(km) Cﬂ';‘;)’:)?ﬁ& ::S lon
64 [aHnsa 72 362 1111 2006
65 | Memen 71300 2005
66 LBenuyapns 71298 1790 2006
67 YraHaa 70746 2003
68 JlaTBuA 69675 2006
69 Maparackap 65 663 2003
70 KeHua 63 265 2004
71 bonnena 62 479 2004
72 [aHa 62221 2006
73 Kyba 60 858 638 2000
74 | AsepbaipxaH 59141 2004
75 TypkmeHua 58592 2002
76 Mapokko 57625 1446 2006
77 SCTOHNA 57016 104 2005
78 AHrona 51429 2001
79 KamepyH 50000 2004
80 MoHronna 49 249 2008
81 Mpak 44900 2002
82 BuHen 44 348 2003
83 Cnosakna 43761 384 2006
84 SKBagop 43670 2006
85 OmaH 42300 1384 2005
86 Hamnéna 42237 2002
87 AdraHncTaH 42150 2006
— Kutarckas Pecnybnvka 40 262 2007
88 bonrapua 40 231 620 2005
89 CnoseHus 38562 658 2006
90 Kambopka 38 257 2004
91 Cepbua 36 875 2006
92 Sbvonua 36 469 2004
93 Kocta-Prka 35330 2004
94 Yag 33400 2002
95 Mo3ambuk 30400 2000
9 | Jlaoc 29811 2006
97 [Naparsan 29500 2000
98 XopsaTua 28788 1275 2006
99 TagXuMKNCTaH 27767 2000
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Ne Crpana Doporun(km) CA';%%?;T(T( ::S" lopn
100 | MbaHma 27000 2006
— [MyspTo-Prko 26186 2007
101 botceaHa 25798 2005
102 | KHAP 25554 2006
103 | LIAP 24307 2000
104 | Comanu 22100 2000
105 | bocHua v lepuerosnHa 21 846 2006
106 | Amaiika 21552 2005
107 | Tpy3ua 20329 13 2006
108 | [omuHuKkaHckas Pecnybnmka 19705 2002
109 | TManya — Hosad [BMHeA 19 600 2000
110 | TyHuc 19232 2004
111 | Hwukaparya 19036 2005
112 | Mann 18 709 2004
113 | Hurep 18 550 2006
114 | Kuprusua 18 500 2003
115 | Anbanus 18 000 2002
116 | M3pannb 17 870 146 2007
117 | Pecnybnunka KoHro 17 289 2004
118 | Henan 17 280 2004
119 | beHuwH 16 000 2006
120 | Manasu 15451 2003
121 | Kunp 14 630 257 2006
122 | Tatemana 14 095 2000
123 | PyaHpa 14 008 2004
124 | ToHaypac 13 600 2000
125 | CeHeran 13576 2003
126 MakegoHus 13182 2002
127 | WicnaHans 13058 2007
128 Monpasua 12 666 2007
129 | bypyHau 12322 2004
130 | Manama 11978 2002
131 | CygaH 11900 2000
132 | Cbeppa-JleoHe 11300 2002
133 | MapwutaHua 11 066 2006
134 | CanbBagop 10 886 2000
135 | Jlnbepua 10 600 2000
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Ne Crpana Hoporun(km) Cﬂ';‘;)’:)?ﬁ& ::S lon
136 | TaboH 9170 2004
137 | TpuHupan v Tobaro 8320 2000
138 | bytaH 8050 2003
139 | TlanaHa 7970 2000
140 | Karap 7790 2006
141 | ApmeHna 7700 2006
142 | VopaaHna 7694 2006
143 | Toro 7520 2000
144 | YepHoropua 7368 2006
145 | Jlecoto 7091 2003
146 | JlneaH 6970 2005
147 | BocTouHbln Tumop 6040 2005
148 | Kysent 5749 2004
— HoBas KanegoHusa 5622 2006
149 | Jliokcembypr 5227 2004
— focypapcTso [ManectrHa 5147 2006
150 | CypvHam 4304 2003
151 | Tantm 4160 2000
152 | OA> 4080 2008
153 | Sputpen 4010 2000
154 | Tambus 3742 2004
155 | bpyHewn 3650 2005
156 | CBa3uneHp 3594 2002
157 | baxpeiH 3498 2003
158 | [BumHes-bucay 3455 2002
159 | Qugxn 3440 2000
160 | CuHranyp 3262 2006
161 | xmbyTn 3065 2000
162 | benns 3007 2006
163 | SkBaTOpwuanbHas [B1Hes 2880 2000
164 | barambl 2717 2002
— DpaHLy3ckan [onuHesua 2590 1999
165 | Camoa 2337 2001
— Abxa3us 2305 2008[2]
166 | Manbta 2227 2005
167 | MaBpukni 2028 2007
168 | Mapwannosbl OcTposa 2028 2007
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Ne Crpana Doporun(km) CA';%%?;T(T( ::S" lopn
— [OHKOHI 2009 2007
— Pecnybnnka Kocoso 1924 2006
169 | bapbagoc 1600 2004
170 | ConomoHosbl OcTpoBa 1360 2002
171 Kabo-Bepae 1350 2000
— BupruHckune Octposa (CLUA) 1257 2007
172 | CentJliocua 1210 2002
173 | AHTturya v bapbyna 1165 2002
— OxHasa Ocetna 1141 2010[3]
174 | TpeHaga 1127 2000
175 | Banyaty 1070 1999
— yam 1045 2007
176 | Komopwl 880 2002
177 | CeHT-BuHCeHT 1 [peHaanHbl 829 2003
— OcTtposa KanmaH 785 2007
178 | HoMuHMKa 780 2000
179 | ToHra 680 2000
180 | Kvpmbatn 670 2000
— OcTtpos MaH 500 2008
— Mapepdl 463 2006
181 Cenwenbckue OcTpoBa 458 2003
— bepmyab 447 2007
— DonkneHaCKMe OCTPOBa 440 2008
— Makao 384 2006
182 | CeHT-Kntc v Hesunc 383 2002
183 | JlnxteHwTenH 380 2007
— [xepcun 358 2002
— OcTposa Kyka 320 2003
184 | Can-Tome 1 [MprHCKHnu 320 2000
185 | CaH-MapuHo 292 2006
186 | AHpoppa 270 1994
187 | MukpoHe3sns 240 2000
— AmepuikaHckoe Camoa 221 2007
— AHMNbA 175 2004
— OcTtpos PoxpaecTsa 140 2007
— | Tépkc n Kankoc 121 2003
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Ne Crpana Hoporun(km) CA';%’;?ET(':( ::S lon
— Hunys 120 2008
— CeH-lbep 1 MukenoH 117 2000
188 Manbanebl 88 2006
— OcTpos Hopdonk 80 2008
189 | MoHako 50 2007
— [nbpantap 29 2007
190 | Haypy 24 2002
— KokocoBble ocTpoBa 22 2006
191 | Tysany 8 2002

5.3. O6Lan xapaKkTeprcTka aBTOMO6GUNbHbIX fOopor

ABTOOPOMV NMPeACTaBNAT COOOM KOMMIEKC MHXEHEPHbBIX COOPYKEeHWI, obecneun-
BAOLMIA HE3ABMCUMO OT BPEMEHN FOAa, CYTOK M MOFOAHBIX YCNOBUIA BO3MOXHOCTD
HenpepbIBHOro, 6630MaCHONO 1 SKOHOMUYHOTO ABVKEHWA aBTOMOOWEN C PaCUETHBIMM
Harpyskamu 1 CKOPOCTAMM.

ABTOMOOWIbHbIE AOPOTN KNAaCCUOULMPYIOT MO Pas3NvyHbIM Npr3Hakam. B 3aBucu-
MOCTV OT 3AMUHUCTPATUBHOMO NOAYNHEHNA, SKOHOMUYECKOTO U KYbTYPHOTO 3HaUeHNA
aBTOMOOWSIbHbIE JOPOTY Pa3AENAIoTCA:

B Ha MeXOyHapOAHble aBTOMOOMSbHbIE MArMCTPas EBPOMNENCKOM CeTW, 0O03HaYaemble

OykBOW «Ex; MarncTpann — «My; pecnybnvkaHcKmne oporv — «P»; MecTHble opor;

= BHYTPUMNPOW3BOLCTBEHHbIE (BEJOMCTBEHHbIE);
= FOPOACKNE;
= yacTHble.

Mo 4OCTYMHOCTM AoPOr 6bIBAIOT OOLLIETO MOMb30BaHWA 1 3aKPLITOrO T1NA, @ OOLLEro
NOMb30BaHNA, B CBOK ovepefb, — MaTHble 1 becnnaTHole. 1o Tiny LOPOXHOro
NOKPbITUA 4OPOrM ObIBAIOT C MOKPLITUEM 1 63 HEro (FPyHTOBbIE).

OcCHOBHble Tpe6oBaHMA K aBTOMOOMbHbIM loporam

BHeropopackune poporn npoektupytoT no LHK 2.05.02-07 «ABTOMOOWUbHBIE OPOTIY,
YCTaHOBEHHbIM /11 aBTOMOOUIBHBIX AOPOr obuiel ceTu (Tabn. 5.2). [1na TpyaHbIx
YUYaCTKOB NepeceyYeHHON 1 FOPHOW MECTHOCTW AOMYCKAETCA YMEHbLUEHNE PACYETHbIX
CKOPOCTeN ABMKEHWA 1 COOTBETCTBYIOLEE CHIKEHE HOPM NMPOEKTUPOBAHWA B YCTa-
HOBJIEHHbIX MPeaenax.

Bo Bcex cnyyasnx, Korga no yCIoBUAM MECTHOCTU NMPELCTaBIAETCA BO3MOMKHbBIM U 3TO He
BbI3bIBAET CYLLIECTBEHHOTO YBENMNUEHNA OOBEMOB 1 CTOMMOCTY PabOT, B MPOEKTax cneayeT
MPYHUMATb NMPOOIbHBIE YKMIOHBI He 6onee 30%o; PacCTosHVIE BUOUMOCTY [/l OCTaHOBKM
aBTOMOOWNA He MeHee 450 M; paanyChl KpYBbIX B MiaHe He MeHee 3000 M; paanycChl Bbiry-
KNbIX KPMBBIX B MPOAOIBHOM Npodune He MeHee 70000 M, a BOTHY Tbix — He MeHee 8000 M.
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Ta6bnuua 5.2. leomeTpuyeckme napameTpbl aBBTOMOGUIbHBIX JOPOT

PacueTHas | Hanbonblune HavmeHbluve HavimeHbLune pagnycbl KpUBbIX, M
CKOPOCTb | NMPOAObHbIE PaCCTOAHNA
ABVIKEHUSA, | YKIOHbI, %0 BUAVMOCTU, M
KM/Y
ans BCTpeY- B M/laHe B NPOAOAbHOM Npodune
ocCTa- HOro
OCHOBHble B BbIMyK- BOTHYTbIX
HOBKM | aBTOMO- ropnont | b
ouna P OCHOBHbIE | B TOPHOM
MecT-
mecT-
HOCTW
HOCTU
150 30 300 - 1200 1000 | 30000 8000 4000
120 40 250 450 800 600 15000 5000 2500
100 50 200 350 600 400 10000 3000 1500
80 60 150 250 300 250 5000 2000 1000
60 70 85 170 150 125 2500 1500 600
50 80 75 130 100 100 1500 1200 400
40 90 55 110 60 60 1000 1000 300
30 100 45 90 30 30 600 600 200

Ha noporax | Kateropuu mexxay npoes}mnmiy 4acTAMM PasHbIX HanpasieHui
ABVXKEHNA YCTPANBAIOT Pa3aeNmTesibHble NOAOCh WNPWHOW 5... 6 M. Kaxxayto 13 HUX
[OMYCKaeTCA MPOEKTUPOBATb Ha CAMOCTOATENIbHOM 3eMIAHOM MOMNOTHE.

MNepeceyeHVa 1 NPUMbIKAHNA aBTOMOOUIbHBIX JOPOT, Kak Mpasuio, cneayet
pacnonaraTb Ha CBOOOAHbIX MOWAAKaxX 1 NPAMbIX YUaCTKaxX nepecekatonxcs nin
NPVMbIKAIOLWMX JOPOT.

[MpoaonbHbIE YKNOHBI AOPOT Ha NOAXOMaX K NepeceyeHram Ha NPOTAXEHNN PacCTo-
AHUI BUANMOCTI AN18 OCTAaHOBKM aBTOMOOWMIIA He A0 KHbI NpeBbiwaTb 40%o.

MNepeceyeHsi aBTOMOOUBHbBIX AOPOT 1 NPUMbIKAHWA B Pa3HbIX YPOBHAX (TpaHC-
MOPTHbIE Pa3BA3KM) HAANEXNT MPUHUMATb, Kak MPaBusIo:

B Ha goporax |-a KaTeropuu ¢ aBTOMOOUbHbBIMM [JOPOraMM BCEX KAaTEropuit;
® Ha foporax I-6 v Il kateropuii ¢ goporamu Il v Il kateropuiz;
= pu nepecevyeHnsx aopor Il kateropum mexmay OO0 1 UX MPUMbIKAHUAX NPY

NepCrnekTUBHOM MHTEHCMBHOCTY ABUXEHWA Ha NepeceyeHnn (B CyMmme ans obenx

nepecekKatLWyXca Uin NpuMbiKatoLvx gopor) bonee 8000 npuses. aBT. /CyT.

TpaHCNopTHble Pa3BA3KK CefyeT NPOEKTUPOBATb C TaKMM PacyeToM, YToObl Ha
pgoporax | n Il kateropuit He HbIO NEBLIX MOBOPOTOB, @ TAKXe BbE3A0B M Che3a0B
C NeBbIMI MOBOPOTaMU, MPU KOTOPbLIX Nepecekanmcb Obl B OAHOM YPOBHE MOTOKM
OCHOBHbIX HaMPaBNEHWUI ABUKEHNA.
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Ha noporax |-6 v Il kKaTeropuit Npn COOTBETCTBYIOLEM TEXHUKO-3IKOHOMMYE-
CKOM OBOCHOBaHMKM JOMYCKaeTCA YCTPOMCTBO NpUMbIKaHWIi gopor Il kateropum
B OZJHOM YpOBHe (Mpu 0b6A3aTelbHOM OTrOHe eBOMOBOPOTHbLIX HaMpaBAeHM
OBVIXKEHUSA).

Yncno nepeceyeHnin 1 NPUMbIKaHWUI Ha aBTOMOOUIbHBIX Aoporax |-l kateropui
[O/MKHO ObITb BO3MOXHO MeHbLLMM. [epeceyeHns 1 NpUMbIKaHWA Ha foporax |-a
KaTeropmm BHe NpeaenoB HaceneHHbIX MyHKTOB HAANEeXNT NpeayCMaTpmBaTh, Kak
NpaBuno, He Yallle Yem Yepe3 10 km, Ha foporax -6 1 Il kateropuii — 5 KM, a Ha loporax
Il KaTeropmm — 2 Km.

BbineneHre Nonoc ABUMKEHMA Ha OCHOBHbIX OPOrax HanpPaBASOLWLVIMIU OCTPOBKaMM
6e3 BO3BbILEHWA Hafl NMPOE3KeN YacTbio CnefyeT NpeycMaTpUBaTb B BUE Pa3METKM
COOTBETCTBYIOLLMX 30H.

[lepeceyeHna 1 NPUMbIKaHWA OPOr B OAHOM YPOBHE HE3aBMCKMO OT CXEMb
nepeceyeHNi PEKOMEHAYETCS BBIMOMHATL NOA NMPAMBIM UK ON3KUM K HEMY YITIOM.
B cnyuanx, korga TpaHCNOPTHBIE MOTOKM He MepeceKkatoTCa, a PA3BeTBATCA UK
CNVBAOTCH, AOMYCKAeTCA yCTParBaTh nepeceyeHus fOPOr Nof MobbiM YoM C yyeTom
obecneyeHma BUOMMOCTH.

MepeceyeHns aBTOMOOUIBHBIX AOPOT C XeNe3HbIMU OPOraMu CefyeT Npoek-
TUPOBATb, KaK MPaBWO, BHE NMPeAenoB CTaHUMI U NyTel MaHEBPOBOTO ABMKEHUA
NPeNMyLLECTBEHHO Ha NPAMbIX yYacTKax nepecekatowmnxca aopor. OCTpbIn yron Mexay
nepeceKkaWUMNCA AOPOramun B OAHOM YPOBHE He AomKeH ObiTb MeHee 60°,

NepeceueHna aBTOMOOUNbHbIX AOPOTr |-l KaTeropuii C xenesHbiMK AOPOramm
cnefyeT NPOEKTUPOBaTb B PA3HbIX YPOBHSAX.

Bce cbe3nbl 1 Bbe3abl Ha NOAXOAAX K goporam |-l kKateropuin 0OMKHLI UMETb
NOKPbITUA:;

B 1PV NecyaHblx, CynecyaHblx W Nerkinx CyrMHUCTBIX TRYHTaX — Ha NpoTtaxeHun 100 m;
B yepHO3eMax, MIMHUCTDBIX, TAXKESbIX W MblIeBaTbIX CYITIMHUCTLIX TPYHTax — Ha NpoTA-
»eHnn 200 m.
[POTAXKEHHOCTb MOKPbLITUIM BbE3A0B Ha Aoporu IV Kateropum cnepyet npefycma-
TPVBATb B 2 Pa3a MeHbLUEen, YeM Bbe3A0B Ha foporn |-l kateropun.
OB6ouMHbI Ha Cbe3aax 1 Bbeaax crefyeT YKpennaTh Ha LiMpuHy He Meree 0,5...0,75 m.
[epexoOHO-CKOPOCTHbIE MOSIOCHI ClleflyeT NpeayCMaTpMBaTb Ha nepeceyveHnsax
1 NPUMbIKaHMAX B OOHOM YPOBHE B MeCTax Cbe30B Ha Aoporax |-l kateropun, B Tom
yucCne K 30aHVAM 1 COOPYKEHVAM, PacnonaraeMbim B MPULOPOXKHOWM 30He:
® Ha goporax | KaTeropuu Npu MHTEHCMBHOCTU ABMKEHNSA 50 NpwviBes. aBT. /CyT v bonee
Cbe3XkKaloLMX UM BbEKAOLWMX Ha AOPOTY (COOTBETCTBEHHO ANA MONOCH TOPMO-
MKEHWA UMW Pa3roHa);
= Ha goporax ll, lll kateropuin — Npn MHTEHCMBHOCTN ABMXeHWA 200 NprBea. aBT. / CyT
v 6onee. [In1MHa NepexoAHO-CKOPOCTHbIX MOMOC ANA Pa3HbIX KaTeropuii Aopor
1 PEXMMOB ABMKEHNA NpUBeeHa B Tabsn. 5.3.
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Ta6bnuua 5.3. AnvHbI NepexoaHO-CKOPOCTHbIX MOJI0C

Kateropun MpoponbHbIN YKNOH,%o0 [invHa nonoc nonHomn [nnHa oTroHa nonoc
Aopor LUMPUHBI, M pasroHa n Topmo-
XKeHusa, m
Ha cnycke Ha nofbeme ana ana
pa3roHa | TOPMOXeHWA
1-6, Il 40 - 140 110 80
20 - 160 105 80
0 0 180 100 80
- 20 200 95 80
- 40 230 90 80
Il 40 - 110 85 60
20 - 120 80 60
0 0 130 75 60
- 20 150 70 60
- 40 170 65 60
\Y 40 - 30 50 30
20 - 35 45 30
0 0 40 40 30
- 20 45 35 30
- 40 50 30 30

TpumeyaHue. Mpu conpaxeHUU NepexoOHO-CKOPOCMHbIX NOIOC CO CbE30AMU, UMEWUMU CAMOCMOAME TbHble
npoesxue 4yacmu 0718 NOBOPAYUBAUIUX ABMOMobuel, ONUHY NepexooHO-CKOPOCMHbIX NOIOC NOTHOU
WUPUHbI O0NYCKAeMCs yMEeHbLWAMb 8 COOMBEMCMBUU C PACYeMHbIMU CKOPOCMAMU HA Cbe30aX, HO HE
meHee yem 00 50 M 0714 dopoe 1-6, Il kamezopuli u 0o 30 m dng dopoe Il kamezopuu.

ABTOBOK3a/1bl [1/19 OOCYKMBAHMA MACCAKMPOB MEXYTOPOHMX aBTOOYCHbBIX MapLU-
PYTOB pa3mMelLialoT BOAM3M 0OLLEropOCKNX MarncTpanel Ha Bbesaax B ropof Ui Ha
rpaHnLe Mex[y LieHTPanbHbIM 1 neprdepuiiHbIMU paioHaMM.

[MpK 3HAUUTENbHBIX Pa3Mepax NepecaiouHbiX MOTOKOB MACCaKMPOB WM NpW Napan-
NenbHOM HanpaBeHNW MarucTpanei LenecoobpasHo yCTpanBaTb 0ObeAnHEHHbIE BOK3asbl
aBTOOYCHOTO, »KeNe3HOA0POKHOMO, BOAHOMO WKW BO3MYyLWHOro cooblleHni. B coctase
ABTOBOK3as1a NpeyCMaTPVIBAIOT 3371 OXKAAHWA 1A MacCaxkUpPOoB, OyheT, CaHy3en, FoCTUHWILLY,
nouTy, MomellieHne ana 6araa, MIOWAAKM N NOCAAKM 1 BbICAAKM MACCaKUPOB, aAMUHII-
CTPaTUBHOE NOMELLEHME, ANCNETYEPCKYIO, FAPaXKK, MOMELLEHNA ANA MOMKN, TEXHUYECKOTO
00CTyKMBAHWA 1 MESIKOTO PEMOHTa aBTOOYCOB, HEH303aMPaBOYHYIO CTaHLMIO.

ABTOMOOUMBHBIE foPOTrK I-IIl KaTeropuin He AOMKHBI NepeceKkaTb TePPUTOPUN
HacCeNeHHbIX MeCT 1 3aCTparBaTbCA C ABYX CTOPOH. 3aCTPOMKa C OAHON CTOPOHbI
Aoporu pacnonaraetcs He 6nuxe 200 M OT Kpas NPoe3Kel YacTy, C UCMOMb30BaHNEM
3TUX MNOSIOC AN1A CENbCKOTO XO3AMCTBA, NOCafKN GPYKTOBbIX AEPEBLEB W KYCTAPHMKOB.
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3aropogHble TypUCTUYeCKe aBTOMOBUbHbIE, BEOCUMEAHbIE 1 MELIEXOAHbIE AOPOTY
TpaccupyoT No Harbosee XMBOMUCHbBIM MeCTam C YAOOHbBIM AOCTYNOM K MaMATHVKAM
KyNbTYPbl, 3aN0BeHNKaM ¥ MeCTaM UCTOPUUECKNX COOBITUIA.

5.4. dnemeHTbl aBTOMOGUNbHON fOoporn

KpaTuanwmm pacCcTtoaHnem Mexay AByMA COeAUHAEMbIMU MyHKTaMI ABNAETCA NPAMan
NIMHWA, NO3TOMY Hambonee LenecoobpasHo ANa ABMMKEHMA TPAHCNOPTHBIX CPeACTB
NPAMOSIHENHOE HauepTaHne opor 1 ynuu. [py NNaHNpPOBKe JOPOKHOW U YIIMUHON
CeTW BO3HWKAET, OfIHaKO, HEOOXOAMMOCTb 06X0/1a €CTECTBEHHbIX MPENATCTBNIA, BOAHBIX
NPOCTPAHCTB, KeNIe3HbIX JOPOT, OBPAroB MM BO3BbILEHHOCTEWN, CYLLIECTBYIOLIMX 3AaHWNI
1 coopyskeHu. [pAMONMHENHbIE AOPOT 1 YLl BONBLION NPOTAKEHHOCTW CO3AAI0T
0OIHOOOPa3Hble MOHOTOHHbIE YCIOBUA ABVKEHWSA 1 YTOMNSIOT BOAUTENEN.

Ha cnoxHom penbede, B ropncTon MECTHOCTN HEM3OEXHO NPUXOANTCA NPYMEHATL
N3BUAVCTbIE TPACChI JOPOT U YNuLL. VI3MeHeH1e HanpaBneHua JOPOri 1 ynuLbl onpe-
JlenseTca BHELWHVIM YTIOM NMOBOPOTa MeX[ly CMEXHBIMI yYacTkamu. [lna obecneyeHns
MM1aBHOTO NMOBOPOTA TPAHCMOPTHBIX CPEACTB CMEXHbIE NPAMOJIMHEVHbIE OTPE3KM AOPOTH
M YANLBI CONPAraloTCs MeXay COOOM KPUBOMMHENHBIMI Y4aCTKaMu, OMUCaHHBIMK MO
[lyre OKPY>KHOCTW 3a[aHHOIO paauyca.

3HaYeHNA PaanyCoB KPYBbIX MPUHUMAIOT B 3aBMCUMOCTI OT HazHauYeHsa 4oporu
WA YAWLBI, PACYETHOW CKOPOCTW ABMKEHMA, XapaKTepa pefbeda 1 3aCTPOVKM.

YCnoBus ABUMXKEHNA TPAHCMOPTHBIX CPEfCTB Ha KPMBbIX YYacTKax AOPOr W yany
YXYOLWAIOTCA N0 pAdYy NPUYKH. [Tpy ABMKEHNI MO KPUBOW YMEHBLLIAETCA YCTOMUYNBOCTb
aBTOMOOMAA, TaK Kak BO3HMKAET LeHTPobexHaa cuna, AeNCTBYIOWaa BO BHEWHIOW
CTOPOHY 1 CTPeMALLAACA ONPOKMHYTb aBTOMOOWAb (MK Kakoe-nnbo Apyroe TpaHc-
MOPTHOE CPEACTBO) W BbI3BaTb MOMEPEYHOE CKONIBKEHME.

LieHTpobexHas cmnna NnpAaMO NponopUMOHanbHa KBaapaTy CKOPOCTUN ABUKEHNA
1 06PATHO NPONOPLMOHANBHA PafiNYCy KPpWBOW. Yem Dosblie pacueTHas CKOPOCTb
ABVXeHVS, Tem 6oNblie JOMKEH ObiTb PaANYC KPUBONMHEMHBIX YUACTKOB AOPOT U YL
Ha nosopoTax Hebonblioro paavyca (veHslie 2000 M) KpOMe TOro, YTO BO3HMKaeT
LeHTpobexHas Cina, yxyaLlaeTcsa ynpasnaeMoCTb aBTOMOOMIEM 1 BUAMMOCTb 0POTH,
OCOOEHHO B NIECHOM MECTHOCTW, B HAaCENEHHbIX MyHKTaxX 1 BblEMKaX.

Ecnv pagmyc KpyroBowm KPUBOW HVXE HOPMbI, Ha MPOTAXXEHMM BCETO 3aKpyrIeHnA
YCTPaMBAIOT BMPaX — KPYrOBYO KPUBYIO, UMEIOLLYIO MOCTOAHHbI PafnyC, a MPOe3Xel
4acTX 1 0OOUMHAM NPUAAIOT OO OAHOCKATHBIN MOoMepeyHbIi MPOdUIb C YKNOHOM
B CTOPOHY, 0OpaTHYI0 AENCTBUIO LIEHTPOOEXKHOWM CUMbl, — K LIEHTPY KPUBOW (puc. 5.2).

YKNOH NPOe3)ern 4acTu Ha BMParke AeNaloT He MeHee, YyeM MOMepeYHblin YKIoH
NOKPbITUA C ABYCKATHBIM MOMEPEUHbIM MPOUIIEM.

Ha noBopoTax Aoporu 3aaH1e Koneca aBToMobuA NPOXOAAT MO fyre, CMeLLEHHON No
OTHOLLEHNIO K TPAEKTOPUK NePefiHNX Koec. Kpome TOoro, Mpr npoe3fe no 3akpyrieHnto
ABTOMOOWIb 33HVIMAET NONOCY MPOE3KEN YACTH OObLLEN LLIMPVHBI, YEM Ha MPSMOM YUaCTKe.
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~TpaekTopwia fBMKeHNA
3a4Hero Koneca

PucyHok 5.2. Cxema Bupaka: A — y4acmku 0maoHa 8upaxa c hepexooHouU Kpueou;
B — wupuHa npoesxeti yacmu; i0 — nonepeyHeitl yKI0H 08YCKAMHO20 NPOGDUIIA;

i8Up — nonepeyHsIt YKIOH 8UPAXA; i0Me — NonepeYHsll YKIIOH HA y4dcimKe OMeoHd
8UPAXa; inpod — NPodosIbHeIU YKIOH 00poU HA BUPAXe; | — yuuupeHue, r — Kpy208as
Kpusas; RO — paduyc 3akpyaneHus

OTO BbIHYKAAET YWMPATD NPOE3XKYK YaCTb C BHYTPEHHEN CTOPOHbBI 3aKPYrIeHNA,
ecnv paguyc ero He npesbiwaeT 1000 m. [osTomy mexay NPAMOSIHENHBIM Y4aCTKOM
N BUPAKOM YCTPaMBAIOT MEPEXOHYI0 KPVBYIO, 00NaaloLLyto MOCTENEHHO V3MeHsIo-
WMMCA PaANyCOM.

[Nepexon K MOIHOMY YWMPEHWMIO MPOUCXOANT NMOCTENEHHO Ha AJIMHE, Ha3blBa-
eMOoli 0mBeo0OM yLWUPEHUSA N OM2OHOM 8UPAXA. [epexoa 0T HOPMabHOW WVIPKHBI
Npoe3Kel YacTu K YLIMPEHHOM OCYLLECTBASIOT TakiM 06pa3om, UToObl 3aKOHUYNTb ero
K Hayasny KpyroBow KPYBOW.

[epexofHana kpveas bnarofaps NepemMeHHOMy pPaamycy MiaBHO NpuUMbIKaeT
K KpYroBOW Kp1BOW, obecrneynaeT NoCTeNeHHoe HapacTaHne LEHTPOOEXHOM CUlbl
N yCTpaHAeT ONacHOCTb BHE3AMHOro 6OKOBOro TONUKa NpW Bbe3/le Ha KPYroByto
KpVBYO, MO3BOMAET BOAMTENIO MAABHO MOBEPHYTb PYIlb M MPUCMOCOOUTHCA K PEXKMUMY
LBVKEHVA Ha KPUBOW.

[lopora aomnHa bbiTb 3aNpoeKTVPOBaHa Tak, UTOObI BOAMTENb BIAEN Nexallnii nepes
HVM Y4YaCTOK JOCTAaTOUYHOW A/IMHbBI 1 MOT 3aMETUTb NPENATCTBME Ha NyTK, 0ObexaTb
€ro MM OCTaHOBMUTb aBTOMOOWIb. [IMHa TaKOro Y4YacTKa HasblBaeTCsA PacCToAHMeEM
BMOUMOCTU.

[lna Kaxgow Kateropum JOPOrv YCTaHOBIEHbI PAaCUETHbIE PACCTOAHNA BULVMOCTN
(cM. Tabn. 5.2) ¥ pacuyeTHble CKOPOCTY ABVKEHNA (Tabn. 5.4).
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Mpn NPONoXeHMI aBTOMOOWIBHON OPOT B FOPHOWM MECTHOCTU /18 MPEeOA0NEHNS
KPYTbIX MOABEMOB ¥ CMYCKOB YCTPAMBAIOT 0COObIe COXKHbBIE 3aKPYyreHWs C 60MbLIM
YIJIOM NMOBOPOTa — CEPMNaHTVHbI. be30NacHOCTb ABUMKEHNA Ha KPUBOW CHUMKAETCA
BCNEACTBME YXY/ALEeHVs YA0OCTBa YNPaBEHNUS aBTOMOOUIEM 1 YMEHbLLIEHNA BUAVMOCTY
nyT1 Bnepean Bogutena. C yBenmnuyeHnem CKopoCTM ABMKEHMA aBTOMOONA yBENMYMBA-
eTCA PAaCcCTOAHME, MPOXOAMMOE C MOMEHTA OOHapYXeHWA BoAMTENeM NpenaTcTBMA 40
MOMEHTa OCTaHOBKM. [103TOMY C POCTOM CKOPOCTM AOKHbI YBEINUMBATLCA PACCTOAHME
BMAMMOCTY B M/1aHe W1, CiefoBaTeNbHO, paanyC Kp1BoM NoBOpOTa.

CornacHo IHK 2.05.02-07 «ABTOMOOMbHbIE AOPOM» MPEAYCMATPUBAETCA YBENNUEHIE
HavMeHbLUVIX PaaMyCOB KPVIBbLIX B Mi1aHe Nno OCK npoesxert yacti co 150 go 800 m npu
MOBBILLIEHNI PacUeTHOM CKopoCTh ¢ 60 Ao 120 KM/Y ANA ynnL, pa3HOro HasHauyeHua
N CKOPOCTHbIX JOPOT. PekomeHayemble pagnychl KPUBLIX MPEBLIWAT MAHMMaTbHble
B 4-5 pa3 v bonee.

30Ha BUAMMOCTY, CBOOO/HAS OT KaKo-NbO0 3aCTPOWKY, IepeBbeB U APYTX MPEenaTCTBUN,
onpefenaeTca HanMeHbLWM PACCTOAHUEM BIAMMOCTM MOBEPXHOCTI MPOE3KEN YacTy, 13Me-
HAWMMCA OT 85 10 250 M NP TeX e N3MEHEHMAX CKOPOCTU ABMeHNA OT 60 10 120 Kv/u.

HanmeHbllee paccTosHne BUANMOCTI BCTPEYHOrO aBTOMOOWA AOMKHO ObiTb
npviMepHO B 2 pa3a bonblile,

OcCb ynuLbl v AOPOTK, MPOSTIOXKEHHAA B HATYPE Ha 3eMHOW NMOBEPXHOCTM, Ha3blBa-
eTca mpaccod ynuysl i 0opoeu. Tpacca NpeacTaBnseT Cobon NMHNI0 B NPOCTPAHCTBE,
TaK Kak MIMEeT He TOMTbKO MOBOPOTHI HA 3eMHOW MOBEPXHOCTW, HO 1 MOOBEMbI 1 CIYCKU.
[MponoxKeHme TpaccChl Ha KapTe UK HeNOCPEeACTBEHHO Ha MECTHOCTM OCYLLECTBNAETCA
NPV NOMOLLY reoAe3nyecKkmnx paboT 1 Ha3blBAETCA MPAcCUpOBAHUEM JTUHUU.

Bbibop monoxeHuns Tpacchl Mex[y 3afaHHbIMU MYHKTaMK 3aBUCUT OT KaTeropum
Aopory, penbeda MECTHOCTU, MOYBEHHO-TEONOMMUYECKNX U TMAPONOTMYECKIX YCIOBUIA,
HaIMUMA KOHTYPHbIX MPEMNATCTBUN.

Ta6bnuua 5.4. PacueTHble CKOPOCTU ABUXKEHUNA

KaTteropusa PacueTHble CKOPOCTU ABUKEHMA, KM/Y
Joporn
OCHOBHblE JornycKaeMble Ha TPYAHbIX y4acTKax MeCcTHOCTU
nepeceyeHHoOM ropHom
1-a 150 120 80
1-6 120 100 60
Il 120 100 60
If 100 80 50
vV 80 60 40
\Y 60 40 30
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BbinonHeHHoe B onpefeneHHoM MacliTabe rpaduyeckoe 1300paKeHNe ropn3oH-
TaNbHOWM NPOEKLIMN TPACChl Ha3bIBaeTCA NJIGHOM MPACChl.

OT nnaHa Tpacchl cneayeT OTAnYaTh NaH ynuubl (nnv goporn). MnaH ynuubl npea-
CTaBNAeT coboV rpaduueckoe MacluTabHoe 1300paxeHe ropr3oHTaNbHONM NPOEKLMN
YLD B KPACHbIX NIMHUAX CO BCEMU COOPYXKEHNAMM, PACMIONOKEHHBIMU Ha ynnLe
(Npoe3xme uacTu, TPOTyapbl, PEbCOBbIE MYTU, AOXAENPUEMHbIE KOMOAL|bI, O3e/1eHEHNE,
NCKYCCTBEHHbIE COOPYXXEHWA U TI.).

CoBpemeHHasa aBTOMOOMbHaA 1OpOora NpeacTaBnseT cobor HOMbLWOV KOMMNEKC
NHXEHEPHbBIX COOPYKeHMI. OCHOBHbBIMI COOPYKEHUAMM JOPOTM ABNAIOTCA 3eMIAHOe
NONOTHO, IOPOXKHAA OfEX[a, BOAOOTBOAHbBIE COOPYKEHMA, MyTEeNPOBObl, TOHHENN,
NOAMNOPHbIE CTeHbI. K BCMOMOraTenbHbIM COOPYXEHUAM YCIIOBHO MOXHO OTHECTM
ABTOMOOWSIbHbIE CTaHLIUW, FAPaXKK, 3aNPaBOYHbIE, PEMOHTHbBIE, MEINLIMHCKIE MYHKTHI,
3AaHWA AOPOXKHON CNYKObl. K 06YCTPONCTBY OTHOCAT OrpaxkAeHus, IOPOXKHbIe 3HaKWY,
O3efeHeHe, OCBellieHne, CMOTPOBbIE MAOWAAKM U MAOLLAAKM OTAbIXA.

[onocy MeCTHOCTH, Ha KOTOPOW PasMeLLatoT yKka3aHHbIe COOPYXKEHNA, Ha3biBalOT
nosnocot omeoda. C Lienbto SKOHOMUM 3eMAN CTPEMATCA HazHaYaTb MUHUMAbHO
BO3MOXHYIO WWMPVIHY MONOCH OTBOAA C YUYETOM KaTeropuu goporu. lNonoca otsoda
CRYXKUT ANA Pas3MELLEHNA BCEX COOPYXKEHMIA 1 00YCTPONCTBA TPAHCMOPTHOMO 1 AOPOX-
HOro 06CyKMBaHWA [OPOT.

Hopmbl 0TBOZA 3eMenb pernameHTVPOBaHbI C YYeTOM KaTeropumn AOpork, 4icna
MONOC ABMKEHWMA, BBICOTBI HAChIMK, TNYOUHDBI BbIEMKM, XapaKTepa MeCTHOCTU U ee
YKNOHa. Bo n3bexaHne cHoca 3[aHUI 1 COOPYKEHWUI MPU PEKOHCTPYKUMM AOPOT
C KaX /101 CTOPOHbI FPpaHMLibl OTBOAA BbIAENAIOT KOHTPOSbHbIE MOMOCHI (MONOCH OTBOAA),
B Npefenax KOTOPbIX He pa3peLlaeTca BO3BeeHWe 30aHNIN U COOPYKEHNI.

BenrumnHa KOHTPOMBbHbBIX NOIOC ANA JOpor POCcuy yCTaHaBNMBAETCA NO COrna-
COBaHWMIO C aAMUHNCTPALMAMU PEMMOHOB. MMHMMAaNbHAaA WNPVHA KOHTPObHOW
nonochl Ans NOpor obulerocygapcTBeHHOro 3HaueHua 50 M. LIMprHa KOHTPObHOM
NONOCHI NPY NPOXOXKAEHWN OPOMH Ha TEPPUTOPUN NEeCONaPKOBOro noAaca MockBbl
n CaHkT-lMetepbypra — 150 M, @ Ha NOAbE3AAX K CTONMLAM aBTOHOMHbBIX PecrnyonmK,
KpaeBblM, OOMACTHBIM 1 KPYMHBIM MPOMbILINIEHHbBIM LIEHTPaM, Ha 0OXOAax KPYMHbIX
ropogos — 100 m.

Ha noporax ¢ MHTEHCUBHbBIM ABUXKEHWEM [/1A YCTPaHEHMA MOMeX CBOOOHOMY
npoesfy aBTomobuner ¢ 60NbLION CKOPOCTbIO B PAAE CITyYaeB NapaienbHO OCHOBHOM
Jopore yCTparBatoT OTAebHbIe MYyTW AN1A MYXXEBOrO 1 TPAKTOPHOrO TpaHCNopTa, ANA
BEOCUNEANCTOB; TPOTYapbl U NewexoqHble JOPOXKM; NoA3eMHble U HaA3eMHble
nepexoabl.

Ha coBpemeHHbIX CKOPOCTHbIX aBTOMOOWbHBIX OPOrax BCTPeUHble MOTOKM
OBVXXEHWA, KaK MPaBWO, Pa3aenatoT NOI0CON 3eMv, yCTparBas 4Be Npoe3xme YacTy;
B OTAENbHbBIX CITyYasnX MPOe3KKMe YaCTW MOTYT OblTb Pa3MelLieHbl Ha PACCTOAHMMN OAHa
OT ApYrow.
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B mecTax nepeceueHns ¢ APYrMMN aBTOMOOUIBHBIMU VW KeNe3HbIMIU A0POramMm
CTPOAT NyTenpPOBO/bl U 3CTaKafbl.

[INA 3aWMTbl OT CHEXHDbIX 33HOCOB, a TakXe C AeKOPATUBHBIMY LIENAMI BAONb JOPOT
CarKkaloT AiepeBbs 1 KYCTApHUKK. [Ins co3aaHus 6e30nacHbIX YCNOBUI [ABUKEHWS TRAHC-
MOPTHBIX COEACTB 1 OPUEHTUPOBKM BOAMUTENEN YCTAHABAMBAIOT AOPOXKHbIE 3HAKM
1 OrpaxkaeHus.

[lopora Kak VHXeHepHOoe COOpYKeHWe A0MKHa OblTb MPOYHON, METb POBHY!IO
NMOBEPXHOCTb, 0becneursaTb yaoOCTBO 1 6€30MaCHOCTb ABUMKEHMA TPAHCMOPTHbIX
CpeqncTs.

[TnaH dopoeu — rpadurueckoe 13obpakeHe ee NPoeKLUUI (B Npeaenax WprnHbI
LOPOXHOW MOMOCHI) Ha TOPU3OHTANbHYIO MAOCKOCTb, BbINMONHEHHOE B YMEHbLIEHHOM
MacuwTabe (puc. 5.3).

Jlopory He Bcera MOXHO NMPONOXUTb MO KpaTyailieMy pacCTOAHMIO MeXy 3afaH-
HbIMI MyHKTamK. fopbl, OBpary, 03epa, pekn, 6010Ta 1 Apyrne KOHTYpPHble MPenaTCTBYS
NPVXOANUTCA OOXOANTD, YANMHAS TPACCY U NPOK/a/biBasd ee B BUAE TOMAHOW NIVHNW.
B MecTax v3ameHeHNA HanpaBneHnsa TPacchl Npy 0bxofe NPensaTCTBKA 00pa3yeTcs yron
noBOpOTa. B ntore Tpacca npeAcTaBnfeT cobor coyeTaHvie MPAMBIX Y4aCcTKOB Pa3HON
ANVHBI C MIABHBIMU KPYIBBIMMN.

Tpaccy NPOEKTUPYIOT B BUAE MAABHOW NMHIM C B3aVIMHOW YBA3KOW SNEeMEHTOB MiaHa,
NPOAOABHOrO M MONepeYHOro Npodune mexay Cobol v C npuUnerarLe MeCTHOCTbLIO,
C OLIEHKOM WX BAVAHWA Ha YCIIOBUA ABUXKEHWA 1 3pUTENbHOE BOCTIPUATME JOPOTW.

[inA coxpaHeHnsa oKpyatoLLiero naHaadTa npu NPONoKeHM OPOr MCNOMb3yoTCA
NPUHUMNbI NaHAWAGTHOO NPOEKTMPOBAHNMA.

PucyHok 5.3. lnaH aBToMmo61bHOM foporu (yCNIOBHbIN)
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JlaHAWaPTHBIM MPOEKTUPOBaHVIEM Ha3bIBAETCA MPONOXKEHME AOPOTH Ha MECTHOCTY,
obecneyrBatoLLee NNaBHOCTb COMPAMKEHWA MEXY CODOIN EMEHTOB TPACChl M FapMO-
HMYeCcKoe coyeTaHue AoPOry C OKPY KatoLLM NaHAWapToM. [1pyr 3TOM K LOPOKHOMY
nanawadTy oTHOCATCA GOPMbI penbeda MECTHOCTY, PACTUTENbHbIN MOKPOB, BOAHbIE
1 3a0010UYEHHbIe MOBEPXHOCTW, @ TaKKe BO3HUKLIME B pe3yfbraTe AeATeNbHOCTY
YeoBEKa CeNbCKOXO3AMCTBEHHbIE YrobA, NeCHble Pa3paboTKM 1 FOPHbIE BbIDAOOTKH,
HaceneHHble NyHKTbl 1 MPOMbILLNEHHbIE MPeAnPUATAA.

Llenb naHawadTHOrO NPOEKTUPOBaHMA — CO3faHne 4oporu, obecneunsatoLen
yno6CTBO 1 6€30MacHOCTb ABMKEHNA U He ABNAIOLLENCA YTOMUTENbHON ANA BOAU-
Tenew 1 NacCcakKMpoB, CNOCOOCTBYIOLIEN COXPAHEHMIO LIENTBHOCTN XXMUBOMUCHOIO
naHawadTa.

JNanawadTHOE NPOEKTMPOBAHME JOPOr 0OeCrneyrBaeT BbiNOHEHVE TpeboBaHe
«Ob oxpaHe oKpyxatollel cpefbl». Takoe NPoeKTUPOBaHMe No3BoAET NPOKIaabl-
BaTb JOPOMM He TOMbKO He Hapyllas COXMBLUMXCA NPUPOAHBIX NaHAWadTOB, HO
1 CNOCOBCTBYA VX YKPALLEHWIO 1 MOBbILIEHMIO MAOAOPOAHOCTY NMOoYBbI. JlaHAwadgTHOe
NPOEKTUPOBAHME, Kak MPaBWIO0, MPUBOAUT K CHUMXKEHWIO CTPOUTENBHOWM CTOUMOCTU
JIOPOTK 33 CYET yMeHblLeHNs 06beMOB 3eMAHBIX PaboT.

[MpodonbHbIt NpoguIe 00po2u — 3TO BINMONHEHHOE B OMNpefeneHHOM MacliTabe
rpaduueckoe 13obpaxeHne BepTUKaNbHOM NPOoeKLN OCcU 4OPOrU. [poaobHbIN
NpodUIb AOPOMM (MAV yAuLbI) ABAAETCA U300pakeHeM pa3pe3a AoPOori BepTu-
KanbHOW MIOCKOCTLIO, MPOXOAALLEN Yepe3 OCb TPaccChl. [1poaonbHbIN Npodub
XapaKkTepusyeT BeMUMHY MPOEKTHbBIX YKIOHOB OTAENbHbIX YY4aCTKOB JOPOTH
M PaCNoNOXeHWe ee NPOe3Ken YacT OTHOCUTENIbHO eCTECTBEHHOW MOBEPXHOCTM
3emnu (puc. 5.4).

[MpOeKTHaA NMMHUA OTAeNbHbIX YYaCTKOB AOPOr XapaKTepuayeTcsa NpoaoSbHbIM
YKIIOHOM | MeX[ly ABYMs TOUKaMM, T.e. OTHOWEHMEM PA3HULbI BLICOT h MeX[y 3TUMMU
TOYKaMM K FOPM30HTAIbHOMY PACCTOAHMIO MEXAY HVMW [ . TIDOAObHBIN YKIIOH Onpe-
[lenaeTca TaHreHCOM Yria HaKoHa a SIMHUK K FOPU3OHTY:

i=tga="h/ (5.1

BennunHa yknoHa i BblpaxaeTca B mpoLeHTax, B MPOMUANe (ThiICAYHbIX AOMAX) UK

B OTHOCUTESNbHBIX efanHuLax: i = 3%, nnn i = 30%o, nnu i = 0,03. 3HaueHne yKnoHa

B MPOMUNE MOKAa3bIBAET, HA CKOMTbKO METPOB MOBLILLAETCA UM MOHWKAETCA Tpacca
OCK foporu Ha NpoTaxeHu 1000 m.

HOﬂ,beMbl CUHMTAIOTCA MONTOKNTENTbHBIMW, @ CIYCKW OTPKUATENTIbHbIMW YKITOHAMWA.

|_|pl/| reofe3nyeCckmnx N3blICKaHAX M3MEPAIOT HE TOPU3OHTa/TbHOE PaCCTOAHME MeXAY
AOBYMA TOYKaMM /], a PaCCToOAHME HENOoCpPeaCTBEHHO MO NOBEPXHOCTW 3eMITA I.
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PucyHok 5.4. MpopgonbHbI Npodunb aBTOMOOUIIbHOW foporu
[Mo3ToMy GaKTUYeCKM YKNOH BbIYMCIAETCA HE KaK tga, a KakK sina:
i=sina="h/l (5.2)

YUnTbIBaA, YTO Yron NPOACNBHOIO HaKMOHa a TPACChl JOPOrM He NpeBbllaeT 0ObIYHO
3... 4°, MOXXHO cunTaTh sina tga. MNpoaonbHble YKNOHbLI AOPOT W YWLL AO/KHbBI YAOBNET-
BOPATb TpeboBaHWAM, COOMOAEHNE KOTOPLIX 0becneunBaeT HopmMasbHbIe YCNOBUA
JBUMKEHMA aBTOMODOUNA.

XoTa coBpemeHHble aBTOMOOWNM B COCTOAHM NMPEO0EBATH HA KOPOTKIX CyXIX YUACTKax
3HaUMTENbHbBIE MOABEMBI, CKOPOCTb ABUKEHMA NPV 3TOM 3aMETHO CHIKaeTcA. [p1 CKonb3Kow
U FPSA3HOM MOBEPXHOCTY OPON CKOPOCTb ABMKEHVIA Ha MOAbeme OyieT ellje MeHbLUe.

Mpu NPOEKTUPOBaHNUW MPOAOIBEHOTO NPOGUAA OPOT U YKL, B TOUKaX NepeceyeHns
COCeMIHNX YYaCTKOB C Pa3HbIMM YKNOHaMK 00pasytoTcs nepeniombl. banskoe paccTo-
AHMe MeX[y NepenoMamy MPOAObHOro Npodunsa 1 0oCobeHHO YacToe YepeoBaHme
MOABEMOB 1 CMYCKOB HapyWaloT YA0OCTBO [ABWKEHUSA, TaK Kak TpebytoT n3MeHeHus
peXxrima e3fibl, nepekoyeHys nepeaad, a IHoraa TOpMoxeHus. [1o3ToMy KenatenbHO
cobnioaaTb BO3MOXKHO OOMbLUVE PACCTOAHMSA MEXAY NepeioMamm MPouns.

PaznunualoT BbINyKMble 1 BOrHyThle Mepenombl Npodund. Beinyknbie nepenoms
HapyLLIaoT NMAAaBHOCTb ABVKEHWS 1 yXyALIaoT 0630p AOPOrv BNepean ABUXKYLLErocs
aBTOMOOWNA. Ha BOrHYThIX Mepenomax BO3HMKAIOT TONYKM 1 Neperpy3ka peccop nof
JeNCTBMEM LIEHTPOOEXHOW CUbI.
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YT00bI N36€XKaThb YAAPOB, TONMUYKOB 1 0OeCreynTb XOPOLWY BUAMMOCTb OPOIH,
nepenom NPoaoSIbHOrO NPOGUNA CMArYaloT BBEIEHMEM BCTABOK BEPTMKANbHBIX KDMBbIX.
BepTuKanbHble KprBble YCTPamMBatoT Ha Nepenomax NPoAoAbHOro NPoduAA AnA Nnas-
HOCTV 1 6e30MacHOCTU ABMXKEHMA Ha foporax |, Il kaTeropuin npu anrebpanyeckon
Pa3HOCTN YKIOHOB 5%o0 1 bonee, Ha aoporax |l kateropum — 10%o 1 6onee, Ha Aoporax
IV, V kaTteropuin — 20%o 11 6onee.

PaccToAHmne BUAMMOCTY MPUHVMAETCA 13 YCSTIOBUA PACMONOXKEHWA I11a3a BOAN-
Tens Ha BbicoTe 1,2 M Haj OCbIo KpanHel No Xoay NOAOCh ABUXKEHWA aBTOMOOUNA Ha
PACCTOAHWUM 1,5 M OT HOPTOBOrO KaMHs. [py PEKOHCTPYKLMM AOPOT U YANL, @ Takxe
NPV NPOEKTUPOBAHUM NX B TOPHBIX 1 CTECHEHHbIX YCIOBUAX PACCTOAHMA BUANMOCTA
W painyCbl BEPTUKANbHbIX KOUBBIX MOTYT OblTb YMEHbLLIEHb! B COOTBETCTBUM C MPUHATON
PACYETHON CKOPOCTBIO ABUMKEHNA.

Mpu NOCTpOeHNN NPOAONBHOrO NPOGUA AOPOTW UK YLl CHaYana Bbluep-
YMBAETCA NIMHNA €CTECTBEHHOW MOBEPXHOCTN 3eMJTW, KOTOPAA Ha3blBAETCA YepPHOM
NUHVeRn. YepHasa NUHUA coefuHAeT Mexay COOON Tak Ha3biBaeMblE YepHble OTMETKM
€CTECTBEHHOW MOBEPXHOCTY 3eMI1M, abCOMIOTHAA BbICOTa KOTOPbIX Hafl YPOBHEM MOPS
N3MEePAETCA reofe3nyYeCKUMM MHCTPYMEHTaMY NP N3bICKaHWAX B HAType Unu onpe-
[ENAETCA MO MNaHy MeCTHOCTW B TOPN3OHTaNAX.

EcTecTBEHHbIN penbed MECTHOCTYM, MO KOTOPOW TPacCUpPyeTCA 4OPOra UK yvua, He
COOTBETCTBYET OObIUYHO TPEOOBAHUAM NPOEKTUPYEMON MHUM MPOAOTBHOMO NMPOGUNS,
1 BO3HMKAET HeOOXOAVMMOCTb B MMaHWMPOBKe pefbeda NyTem CPe3Kn v MOACHINKM
rpyHTa. OTMETKM TOUEK MPOEKTMPYEMOV MOBEPXHOCTIN HA3bIBAIOTCA MPOEKTHBIMU NSV
KPaCHbIMK, @ COeAMHAIOLLAA VX IMHNA NPOEKTHOW WM KPacHOM NnHKeNn. [TpoeKkTHaa
NIMHWA NOKa3blBaET NOMNOKEHWE NPOEKTNPYEMOM AOPOMV MO OTHOLWEHMIO K MOBEepX-
HOCTI 3eMJTU.

Pa3HOCTb MPOEKTHbBIX 11 YEPHBIX OTMETOK, BbIUMCIEHHAA AN1A OOHOW 1 TOW e Opan-
HaTbl MPOAOMBHOrO NPOdUISA, Ha3biBaeTCA paboyel OTMETKON. ECV NpoeKTHaA NUHUS
NEXNT BbILLE JIMHWUM NMOBEPXHOCTW 3eMN, AOPOTa MPOXOAMT B HACKIMN, €CSIN HUXE NIMHNN
NMOBEPXHOCTY 3eMIn — B BbleMke. MeCTa nepeceyeHna NPOeKTHOW JTIMHNL C TUHVEN
MOBEPXHOCTM 3EMIIN HA3bIBAIOT TOUKaMM C HYJIEBBIMU OTMETKaMU. [TpoeKTHada NMHNUA
COCTOWT 113 TOPU3OHTASIbHBIX 1 HAKIIOHHbBIX OTPE3KOB, COEANHEHHbIX BEPTUKASbHBIMU
KPVBbIMM Pa3HbIX pagnyCcoB. ECnM yCnoBmA MECTHOCTIM MO3BOMAIOT, PAAMYChl KPWBbIX
B NpoAonbHOM npodune genatoT He meHee 3000 m. [InnHbI KpVBbIX B MPOACNbHOM
npodune NPUHUMAIOT ClEAYIOLLIMMM: BbIMYKIbIX He MeHee 300 M, BOTHYTbIX He meHee 100 M.

Mpy MPOEKTNPOBAHNN JOPOT 1 YKL HEOOXOAVMO YUMTbIBATb, YTO MPOEKTHbIE
OTMETKM YCTaHaBIMBAIOT MO BePXY AOPOKHOMO MOKPbITUA. [03ToMy pabourie OTMETKM
ANA Hacbinen OyayT GakTuyecKk MmeHblie Ha TONWUHY AOPOXKHOW ofexabl, a And
BbIEMOK OOJIbLLe Ha Ty »e BENMUMHY. [ina HarnaaHOCTY M300paxKeHna MacliTab yepTexka
NPOAOSILHOrO MPOGUNA AENAKOT PA3HbIM: FOPU3OHTaNIbHbIE PACCTOAHMA OTKNAAbIBAOT
B MacLTabe 50 M B 1 cM, BepPTUKasbHble — 5 M B T CM.
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[TonepeyHsbim npoguiem 0opoeU Ha3blBAETCA 1300PaxXeHWe, NONYyUYEHHOE CEYEHNEM
JIOPOM BEPTUKaNbHOM MIOCKOCTBIO, MepneHanKynapHor oc gopori. OCHOBHble
napameTpbl MonepeyHoro Npoduna Aoporv NpreeaeHsl B Tabn. 5.5.

B nonepeurom npodwine 40pOr BAOb MPOEKIIX YacTel C 0berx CTOPOH YCTPanBatoT
rPYHTOBbIE MOMOCHl — 0OOUMHBI (PUC. 5.5).

Ta6bnuua 5.5. OCHOBHble NapameTpbl nonepeyHoro npoduna goporu

MapameTpbli

Kateropusa goporu
3/1eMeHTOB joporu

Yncno nonoc ABMxeHnA 4:6;8 4:6;8 2 2 2 1

[InpuHa nonocel

ABVIXKEHUS, M 375 3,75 3,75 3,5 3 B

[InpuHa npoesxen

2X7,5 2X7,5 7,5 7 6 45
4acT, M

2x11,25 | 22x11,25

2x15 2x15

WvprHa 060uUnH, M 3,75 3,75 3,75 2,5 2 1,75

HavmeHblLuasa wrprHa
YKPENNeHHOM Nonockl 0,75 0,75 0,75 05 05 -
000UMHBI, M

HanmeHbluas wrprHa
pasaenuTenbHom

MONOChHI MeXay 6 5 - - - -
Pa3HbIMK Hanpasne-
HUAMY ABVXKEHNA, M

HanmeHbluasa WwrprHa
YKPEerIeHHOM nonocsl
Ha pasgenuTenbHoOM
nosnoce, M

[InpuHa 3emnaHoro

28,5; 36; 27,5; 35; 15 12 10 8
noNoTHa, M

43,5 42,5
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1 2 2 2 1
3,75 75 50 7,5 3,75
27,5
a
1 2 1 1 2 1
__/ / L
P 3,75 P 7,5 P 3,75 _ 2,5 7,0 2,5 77
15,0 12,0
6 A
1 2 1 1 2 1
2,0 6,0 2,0 1,75 1,75
<>l >l > Sl Bl
10,0 8,0
r a

PucyHok 5.5. TunoBbie nonepeyHblie Npodpuan aBTOMOGUNIbHbIX AOPOT 06Lei
ceTn (pa3mepbl AaHbl B MeTpax): d — dopoau | kamezopuu; 6 — dopoeu Il kamezopuu;
8 — dopoeu lll kamezopuu, e — dopoeu 1V kamezopuu; 0 — dopoeu V kamezopuu; T —
0604UHbI; 2 — 00pOXHAA 00exx0a npoesxel yacmu

O60unHbl co3gatoT OOKOBOW YyNop A8 AOPOXKHOM OAEKAbl MPOE3XKeN YacTu
M MCMOMB3YIOTCA ANA BPEMEHHOWN CTOAHKM aBTOMOOUAEN.

Nonoca 3emnn, Ha KOTOPOW YCTPaKBatoT MPOE3XKYH0 YaCTb 1 0OOUMHbI, HAa3biBaeTCA
3eMNAHBIM NONOTHOM. 3eMIAHOE NONOTHO OTAENAETCA OT MPUAeralwen MecTHOCTH
OTKOCaMI Wt BOKOBBIMY KaHaBamMM, KOTOPbIe CAYKaT A OCYLEeHMA 3eMAAHOIO NooTHa
1 OTBO[A MOBEPXHOCTHOW BOAbI. [1pW YCTPOMCTBE 3eMASHOIO NONOTHA B HACKINY HEOb-
XOLNMBIVI FPYHT MNOABO3AT U3 HAXOAALLMXCA BOMN3M BIEMOK WUV MPK ero HeloCTaTKe
6epyT 13 3aKNaablBaeMbIX OKOJO JOPOr HernyOOKMX BbIPAbOTOK, Ha3biBaeMbIX pesep-
BamMK. V130bITOUHBI FPYHT 13 BbIEMOK YK/A[lbIBAIOT B Baslbl, Ha3biBaeMble KaBasbepamu.

BaKHbIM 311€MEHTOM aBTOMOOWBHOM AOPOT ABNAETCA NPOe3kas YaCTb, KOTOpas
no3gosnseT becnpenaTCTBeHHO 1 6e30MacHO ABUraTbCA TPAHCMOPTHBIM CPeCTBaM
C 3aaHHOM CKOPOCTBIO (pucC. 5.6). [poeskan yacTb AOMKHA 3aHMMaTb CTPOTO onpefe-
NEeHHOE NOJNOXEHWE, METb PasMepbl 1 reOMeTPUYECKOE OYepTaHKe, COOTBETCTBYIOLLEE
TpebOoBaHWAM JOPOKHOMO ABUKEHWSA, AOCTATOUHO MPOYHYIO 1 POBHYIO MOBEPXHOCTS.

O6Las WrprHa ynuL 3aBUCUT OT COOTHOLEHWS BbICOTbI 3aCTPOVIKM W paccTo-
AHNA MEXAY NIMHNAMM 3aCTPOVIKK, OT XapakTepa O3efeHeHs, WUPKWHbI NPoe3xKen
4aCTW, TPOTYaPa, TEXHNYECKMX 30H 1A YCTPONCTBA MOA3EMHbBIX COOPYXKEHWI U APYTUX
bakTopos.
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PucyHok 5.6. dnemeHTbl nonepeyHoro npoduna aBToMo6uIbHOM OpPOrn: a —
€ 00HOU npoe3xel 4yacmeto; 6 — ¢ 08yMA NPOE3KUMU YACMAMU U paoesnumesisHou
nosocod; 1 — 8HewHUU 0OMKOC KaHA8el; 2 — Kpaesas yKpenumesoHAsa Noioca; 3 — 0Cob
dopoeu; 4 — KpoMKa npoesxeli yacmu,; 5 — 6poska Hacwinu; 6 — 8HymMpeHHUU 0mKoc;
7 — 0060Y4UHA; 8 — nNpoe3xaa 4acme, 9 — 3emigaHoe noslomHo; 10 — ocb npoesxel
yacmu; 11— omkoc Haceinu; 12 — pazodesumesibHas Noaoca

Heobxonnmas WnprHa Npoe3Ker YacTu 1 TPOTYapOoB AOMKHA ONPeaenaTbcA B COOT-
BETCTBMM C COCTAaBOM W Pa3MepOM NEPCNEKTUBHBIX TPAHCMOPTHbBIX MOTOKOB U Nelue-
XO[10B B NMePUNOAbI MAaKCUMANbHOIO ABUXKEHNA AN Hanbonee 3arpyXeHHOro yuacTKa.
[MpaBunbHOE onpeaeneHre HeobXoaMMOW 1 JOCTATOUYHOW WMPWHBI MPOe3xKel YacTn
nMeeT 6oMblIoe TEXHUYECKOE 1 SKOHOMMUECKOE 3HaYeHne Npu NiIaHNPOBKE HOBbIX
rOPOLOB, @ TaKXKe NPY PEKOHCTPYKLMM CYLLECTBYIOLLMX MarUcTpanei. Yumtbizas 60/bLIyio
CTOMMOCTb COOPYKEHMA 1 SKCMTyaTaUMM MPOe3Ken YacTh yAULbl, €€ LUMPUHY OenaoT
MUHVIMaNbHOW, HO AOCTAaTOYHOW AN MPOMYCKa TPAHCMOPTHbIX NMOTOKOB, PaCCUUTAHHbIX
Ha OTAaneHHyto nepcnekTyBy. HeobXoaMMOCTb PaCIVPEHVIS YAVILL 1 UX TPOE3MIMX
YyacTew nNpu poCTe ABMKEHVA B CTapbiX TOPOAAX NMPUBOANUT K TPOMAHbIM 3aTpaTam.

Upe3mepHo 6oMbluas WpKrHa NPOE3KIMX YacTel YAnL| He TONbKO Bbi3bIBAET 3NMLLIHVIE
PACXOMbl Ha VX COOPYXKEHME 1 SKCMyaTaumio, HO MPUBOAUT K HESDGEKTUBHOMY KX
MCNOMb30BaHMIO, TaK Kak MponyCckHas CNOCOOHOCTb MarncTpasnel He Bo3pacTtaeT
NPONOPLUMOHANBHO LWNPKHE. VI3NVLLHAA WWPWHA NepeKkpeCTKOB MOXKET [axe Bbl3blBaTb
CHWXKEHVEe MPOMYCKHOM CMOCOBHOCTM 113-33 YBENWUUEHUA ANUTENBHOCTI UX NMepeceyeHus
ABTOMOOUAAMU 1 NeLlexofamm.
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Heobxoavmas wupuHa Npoe3Kern YacTu yauLbl, NpeaHa3HauyeHHoM Henocpea-
CTBEHHO ANA ABWKEHWA TPAHCMOPTHbBIX CPEACTB, MPW YCTaHOBIEHHOM YMC1e NONOC
ABVPKEHNA CKNaAblBAETCA U3 CYMMbl BEMUMH rabapuUTHOM LUMPUHBI PACHETHbIX TPaHC-
MOPTHBIX EANHML] M CYyMMbl 3a30p0B 6e30MacHOCTH.

[abapWTHaA TMNOBAA WMPWHA MOXKET ObiTb MPUHATA ANA COBPEMEHHbBIX TPOMNEN-
OyCoB 11 aBTOOYCOB 2,6 M, [I/19 HOBbIX TPONNENOYCOB 1 aBTOOYCOB 2,7 M, ANA FPY30BbIX
aBTOMOOUNEN 2,5 M 11 NErKOBbIX aBTOMOOMNEN 2 M.

3a3opbl 630MacHOCTV ONpefenAlnT MUHNMANbHO HEOOXOAMMOE 1 AOCTaTOUHOe
PACCTOAHME MEX[Y Ky30BamM TPAHCMOPTHbBIX €ANHML NPW BCTPEUYHOM ABUMXEHWN, NPV
0BroHe mnv NOMyTHOM ABUXKEHNN, @ TaKKe MeX/ly Ky30BOM v HOPTOM TPOTyapa 1an
NoIOCOWN ANA CTOAHKU aBTOMOOUNEN.

[Mpw ycTaHoOBNEHHbIX [TpaBmnamMmn JOPOKHOIO ABUMKEHWA OrPAHNUYEHNUAX CKOPOCTN
JBVXKEHVA NErKoBbIX aBTOMOOUMEN Mo yanLam ropoos 60 KM/4 BENMYMHA 3330008
6e30MacHOCTN MOXET ObITb MPUHATA NpUMepHO 0,7 M Mexxay 60pPTOM TPOTYapa 1 Ky30-
BaMV TPAHCMOPTHbIX CPEeACTB, ABVXKYLLMXCA MO NepBow nonoce, n 1. 1,2 M Mexay
Ky30BamMK NOMyTHbIX aBTOMOOWUNeN. LLInprHa npoesxen YacTu ropoACKUX MarucTpanel
onpeaendaeTca KpatHow 3,75 m.

Hopmamu npoeKkTMpoBaHMA aBTOMOOUIbHBIX JOPOT YCTaHOB/EHbI LIVPWHA OAHOM
NONOCHI (NeHTLI) ABMKEHWA U HAVMEHbLLIEe YMCIO0 NONOC (TeHT) ANAa yauu, v 4opor
PA3HOro Ha3HaueHus (cm. Tabn. 5.5).

Ha nepBolt oyepeau CTpouUTeNbCTBA LWMPWHA NPOE3KEN YacTu MarnmcTpanbHbIX
YINUL MOXKET ObITb YMEHbLLIEHA MPY ABYCTOPOHHEM TPONenbyCHOM ABVMKEHUN [0
10,5 M, Npwv ABYCTOPOHHEM aBTOOYCHOM ABUMKEHWN 0 9 M.

YT06bI B MEepcneKkTrBe MOXKHO OblI0 PaclMPUTL MPOE3XKYI0 YaCTb A0 MOSHOMN
PaCUYETHOW BENMUMHbI, HEOOXOAMMO OCTABNATL PE3EPBHbIE MOMOCHI BAONL OCK NMPOE3KEN
4acCTW C BDEMEHHbBIM KX 03eneHeHreM. OceBoe pacnoioKeHVe pe3epBHbIX MONOC faeT
BO3MOXHOCTb PaCLUMPUTL MPOE3XKYI0 YaCTb Oe3 Kakmnx-nbo nepeycTponcTs. Pacnono-
XeHWe e pe3epBHbIX MOOC BAOMb TPOTYapa Bbi3blBAaET HEOOXOANMOCTb NepPeKafKM
HOPTOB TPOTYapa W BOACTPUEMHbIX KONOALEB, M3MEHEHA OTMETOK TPOTYapa, a HOMAa
JaXKe NepeyCcTPONCTBa BXOAOB B 3AaHNA.

[lna paznenenHua BCTpeUHbIX MOTOKOB He3peibCoBbIX TPAHCMOPTHBLIX CPEACTS,
OTAENEHNA TPAH3UTHBIX MOTOKOB OT MECTHOMO ABUMEHWA 1 M30AALMN TPAHCMOPTHbIX
1 NeLexofHbIX MOTOKOB YCTPAWBAIOT PasfAenuTenbHble NoaoChI.

WvpnHy 3eneHblx pa3aenmnTenbHbix NONOC BAOMb TPOTYapPOB KenaTelbHO NPUHMATb
3,5 M 13 yCI0BMA NOCAAKM IEPEBBLEB NN KYCTAPHUKOB B OTKPBITOM FPYHTE 1 BO3MOX-
HOCTV YCTPOWCTBA YWMPEHNA NPOEKeN YacTy nepea NepekpecTkoM Ha OHY NO0Ccy
ABWKEHNA 3a cyeT obpbiBa 3e1eHOM Nonockl. Mexay 3eneHon nonocon n 6opTom
TpOTyapa ciefyeT OCTaBAATb MOMoCy TpoTyapa wupuHon 0,75... 1 M Ans cnykebHoro
NpoxoAa W CKNaaMpoOBaHuA CHera. HaumeHbllasa W1pKrHa pasaenmTenbHON NoaocCh
MeXay MPOEe3Xel YacTblo 1 TPOTYapoMm 2 M.
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YCTPOWCTBO 3eNeHol pa3aenmnTenbHOM Noaockl BAOAb TPOTyapa ynopaaoUmnBaeT
NeLexoAHoe ABVKEHVIE, MOBbILLIAET 6e30MaCHOCTb 1 CKOPOCTb ABVXKEHNSA TPAHCMOPTHbBIX
CpencTs, CNocoOCTBYET ONAroyCTPOMCTBY YMLbI, YIy4dLIAET rUreHnYecKie YCNoBIMA Ans
newexoA0B 1 NOAeN, XMBYLLMX B JOMaX, PaCMONOKEHHbIX Ha MarvcTpanbHbIX yauLax.

[na pasneneHna OBUKEHNA NO BCTPEUYHbBIM HaNpPaBneHaM Mexay npoe3xXumm
YaCTAMK YCTPAMBAIOT L@HTPaNbHYO pasfenntenbHyto nonocy. LleHTtpanbHas pasae-
NNTENbHAA NOMOCa NOBbIWaeT 6€30MaCHOCTb 1 CKOPOCTb ABWKEHMA, NCKIoYadA
BO3MOMXHOCTb CTONKHOBEHMA TPAHCMOPTHBIX CPEACTB BCTPEYHbBIX MOTOKOB, yyylaeT
ANCUVNANHY ABUMXEHWA TPAHCMOPTHBIX CPEACTB 1 newwexoaos. LUMPrHY LeHTpanbHow
pasaenuTenbHOM NOAOCHE cneayeT NPUHUMATL 6 M Ha CKOPOCTHBIX AOpOorax 1 4 M Ha
MarncTpasnbHbIX yNnLUax HEMPepPbLIBHOTO ABUMKEHMA 1 AOPOrax rpy30BOro ABVKEHUA.

YCTPOWCTBO OCTPOBKOB 6€30MaCHOCTM Ha LIEHTPaNbHOWM pa3aenmTeibHoM nonoce
MarucTpaner obLeropoaCckoro 3HaueHna B MecTax nepexonoB obecneunpaeT Heob-
XOAMMOE MeCTO AfA MELEXOA0B, CKaNIMBAIOLWMXCA B OXKMAAHWN 3€N1eHOro CUrHana
cBeTOdOPa, 1 COKPaLLAeT ANMMTENbHOCTb KENTOro CUrHana.

PasgenntenbHble NONOCh], OTAENAWME NPOEKME YaCTV OT APYIMX SNEMEHTOB
JOPOT W YNKL, AOMKHbI ObITb MPUMOAHATHI Hafl MPOe3xel YacTbto Ha 15... 20 cm.

LleHTpanbHble pazaenuTenbHble MOA0Ch MOryT BO3BbILIATLCA Hafl MPOE3KEM YaCTbio
A pacnonaratbCA Ha OAHOM C Hel YPOBHe C BbleneHnem AByMA NapasnienbHbIMM
NIMHUAMMN PA3METKN, HaHECEHHbIMM Ha AOPOXKHOE NOKPbITVE 6ol KPacKow.

B cnoxHom penbede npu pacnonoXeHnn 4OPOrk Ha KOCOrope Nnpoesme Yactu
KaykOro HamnpaeieHma MOryT OblTb PAaCNONOXeHbl Ha Pa3HOW BbICOTE C YCTPOMCTBOM
Pa3aennTenbHOM NONOCh Ha OTKOCE. Takoe pelleHme CyLLIeCTBEHHO yMeHbLIaeT 0bbem
3eMnAHbIX PaboT, NPUOAMKan K eCTeCTBEHHOMY pebedy PacnoNOKeHNe NPOe3KIMX
yacTen Kaxkaoro HanpasneHus.

B LenAax yMeHbLlWeHnA CTOMMOCTU UCKYCCTBEHHbBIX COOPYXKEHWI AOMYCKAETCA He
YCTpavBaTh (MW yMEHbLUIATb LWMPWHY) Pa3aenmnTeNbHbIX NOJ0C Ha MOCTaX, SCTakaaax,
NyTENPOBOAAX 1 B TOHHENAX. HanmeHbLlwas LWPKWHa NONOCh], NPeAHAa3HAYeHHON TONbKO
ANA pazaeneHvs ABMKEHNUA NO HAaNPaBAeHWaM 1 ClyxebHoro npoxoaa, 1,2 M. YunTbizas
HepaBHOMepHoe pacnpeneneHre OoMbLWMX TPAHCMOPTHBIX MOTOKOB B PasHble Yachl
CYTOK MO HamnpaBneHnam ABUXKEHWS, LienecoobpasHo npenycMaTpuBaTh YCTPOMCTBO
nepeABYKHbIX Pa3AenuTeNbHbIX NONOC.

Ha ckopoCTHBIX Aoporax, a Takke Ha MarncTpanbHbIX yaurLax ooueropoackoro
3HAUEHNA C UHTEHCUBHbBIM ABVXKEHWEM 1 GPOHTaNbHOM 3aCTPOMKONM NMPoe3xKime YacTu
MEeCTHOrO ABWKEHUA OTAENATCA OT OCHOBHbIX MPOE3XKMX YacTen TPAH3UTHOIO
ABVXKEHNA pa3aennTenbHbIMU NONOCaMU LUMPUHOW He MeHee 3 M Ha CKOPOCTHbIX
JOpOorax 1 MarncTpanax C HENPEPbIBHLIM ABMKEHMEM 1 6 M Ha MarnCTPanbHbIX YuLax
00LL|eropoACKOro 3HaUYeHVs C PerynnmpyemMbimM ABUKEHUEM.

HavmeHbluad WnpriHa NanvcagHKoB Nepes MHOrO3TaXHbIMY 3AaHVAMM 6 M, OAHO3-
TaXXHbIMN — 4 M, NPUYEM PACCTOAHME OT HaPYKHBIX CTEH 3[aHW He AOMKHO ObiTb MeHee
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5 M [0 OCen CTBOMOB [1ePEBLEB M YKNOHaMK B npeaenax 5... 50%o. WnprHa razoHos
YCTaHaBMBAETCA C YYETOM BO3MOXHOCTM CKIA[IblBAHMA CHETa, a TakXe pa3melleHya
NoL HAMKW MOA3EMHbBIX HXEHEPHbIX CETEN.

Ha noporax 1 yniuax, Beflylwyx K napkam, CTaarvoHam, Naaxam, BbICTaBKaM, MPOMbILL-
NEeHHbIM NPeanPUATYAM, 3arOPOLHbIM MarncTPanam, B MPUropOAHbIE PaiOHbBI 1 30HbI
OTAbIXa, MPOEKTUPYETCA YCTPOVCTBO BEIOCUMeHbIX AOPOXeK. LUMprHa BenocrneaHbIx
JIOPOXKeK AOMKHa ObITb He MeHee 1,5 M ANA ABVXKEHNA B OAVH PAL 1 2,5 M ANA ABMKEHNA
B [1Ba pAAa B OHOM HanpagieHnn.

MponyckHas cNoCObHOCTb NpU ABUXKEHMW B OAWNH pAf cocTaBnaeT 300 Ben./u.
BenocunnenHble [OPOXKKM OTAENAIOT OT TPOTYapa NONOCOM KyCTapHWKa LUNPUHOM 1,2 M,
a oT npoesxen yactn — 0,8 m.

[MPOAOBHbBIE YKIIOHbI A1A BENOCUNEAHbBIX JOPOXKEK MPVHNUMAIOT HE MeHee 4%o0 1 He
6onee 50%o, NonepeyHble YKNOHbl — 15... 25%o.

LnpwrHa TpOTyapoB ONpefenaeTca B COOTBETCTBIMM C Pa3mMepamim ABUKEHUA nelle-
XOA0B B 003 HanpasneHns, MPUHUMAA WUPWHY OAHOM MONocChkl ABvKkeHWs 0,75 M
N ee pacyeTHYO NPOMyCKHYto CNocobHOCTL 1000 Yen./u Ha TpOoTyapax 1 AOPOXKKAX,
OrpaHVYeHHbIX 3e1leHbIMK HacaxkaeHWsaMN. [1ponyckHaa CnoCcobHOCTL TPOTyapoB
Y 3aCTPOMKM C MarasnHamu CHux<aetca o 700 yen./u no OAHOM Nofioce ABMKEHWA,
Y 3aCTPOVIKM, OTAENEHHOW 3eneHbiMin noftiocamu, o 800 yen./y, a Ha NPOrynoYHbIX
JIOPOXKKax v annedax 0o 600 uen./u.

CBOOOAHYIO WMPWVHY TPOTYapOB CNeAyeT NPUHMMATL He MeHee CriefyoLLX 3HaUEHNIA:

® 4.5 M Ha MarucTpasnbHbIX ynuLax o0bLErOPOACKOro 3HaUeHUS;

® 3 M Ha MarucTpanax PanoHHOro 3Ha4YeHs;

= 2,25 M Ha XWUbIX ynLax;

® 1,5 MHa AOpOorax MeCTHOrO 3HaY€HNA MPOMBILLIIIEHHbIX Y KOMMYHaNbHO-CKNAACKMX

PaVOHOB, a TaKXKe MECTHbIX MPOe3aax.

B cBOGOAHYIO LIMPVIHY TPOTYapOB BXOAUT TOSIbKO MPOCTPAHCTBO, NpeAHa3Ha-
YeHHOE HeMnoCPeACTBEHHO A/1A ABUXKEHMA NelexooB. [1py pasMelleH B npeaenax
TPOTyapa W NewexoAHbIX JOPOXKEK MAUT HAPYXHOIO OCBELLEHNMA, ONOP KOHTAKTHOrO
NpOBOAa TPAMBAA UV TPOMNEeNOYCa 1 APYTUX MPENATCTBUN ANA ABUXKEHNA Nelexoa0B
MUHVIMabHaA WUPKHa TPOTYapOB YBEIMUYMBAETCA Ha WIPUHY COOTBETCTBYIOLX
npenatctaun (0,5.. 1,2 m).

B MecTax MaccoBOW KOHLIEHTPALIW MeLlexofoB: BOMM31 CTaaMOHOB, BXOAOB B ropo-
CKMe NapKu, BbICTaBKM, Y BOK3a/I0B, CTaHUMI METPOMONNTEH], TEATPOB U KMHOTEATPOB,
KPYMHbBIX YHUBEPMAroB U APYrmMx nMyHKTOB — WWPKHA TPOTYapOoB OnpeaenaeTca
PacyYeToM B COOTBETCTBMM C MaKCUMAabHBIMY Pa3mMepamim ABVIXKEHNA NeLexooB.

TpoTyapbl MPOEKTVPYIOT Bblle MPOe3en YacTv Ha 15 CM, orpakaas Mx 60pTOBbIMM
KaMHAMMW 1 NpraaBas UM NonepeYHbln YKIOH B CTOPOHY npoexert yacti 10... 15%o.
MpononbHble YKIOHbI TPOTYapOoB He ACXHbI MpeBbilaTh 60%o. [pyr 60X YKNOHAX
TPOTYapbl 1 NewexoaHble AOPOXKKM YCTPaWBAIOT C TECTHMLIAMM Ha OTAE/bHbBIX YYaCTKax.
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Obuas WWpWHa ynuL, onpeaenaeTca B COOTBETCTBUM C VX TUMOBbIMM MOMepeyHbIMN
NPOGUAAMN 1 BXOAALMMY B HUAX SNEMEHTAMU.

Ha ropoackmnx CKOpPOCTHbIX AOPOrax, LWIPKHA MPOE3XKeN 4acTh KOTOPbIX BMeCTe
CO CNyKeOHbIMM TPOTYapamMn 3aHNMaET TonbKo 20... 30 M, ANA U30AALMK 3aCTPONKM OT
LYMa 1 MbIAI YCTPAVBAIOT MONOCHI LUIMPUHOW He MeHee 50 M C MaCCHBHbBIM O3e1eHeHnem
[AEePEBbAMU U KyCTapHUKaMN.

O6Las W1pKWHa TEPPUTOPUU, 3aHNMAEMOV CKOPOCTHOW AOPOro NPy Hanuunm
XKUIbIX PaOHOB C 00enx CTOPOH, COCTaBAET MPW TakoM peLleHnn nprumepHo 130...
180 M C yueToMm yCTPOWCTBa TPOTYapOB, MECTHbBIX MPOE3A0B 1 3eN1eHbIX NON0C (pnc. 5.7, a).
[pY HANUYNI XKNTBIX PaMOHOB TOSTbKO C OAHOM CTOPOHbBI CKOPOCTHOWM JOPOT LWMPUHa
3aHMMaeMou eto TeppuTopun cokpatyaetca o 80... 105 m.

[na coopyeHuns nepeceyenin B pasHblX YPOBHAX 6e3 yxyaeHWs NpoJoSibHOro
npoduna CKOPOCTHOW AOPOrK ee MPOEe3XKyto YaCTb YCTPANBAIOT B BbleMKe ryOuHOM
3.. 5 M. OTKOCHI 1N NOANOPHbIE CTEHKM BbIEMKM CITyXKaT OQHOBPEMEHHO 3KPAHOM,
HEeCKOMbKO OrPaHMYMBAOLLIM PAaCNpPOCTPaHEHME LyMa.

[na cvesna Ha CKOPOCTHYIO IOPOTY Y Bble3ia C Hee y NepeceyeHmin B PasHbiX YPOBHSAX
yCTpanBatoT HOKOBbIE Che3abl (MaHAyChl), CBA3bIBAIOLLME CKOPOCTHYIO MPOE3XKYIO YaCTb
C MeCTHbIMM Npoe3aamm. ObLLas WNPUHa TePPUTOPKM, 3aHNMAEMOV CKOPOCTHOW I0POTOM.

MarvcTpanbHble ynuLbl 00LLErOPOACKOro 3HaYEHNA C HEMPEPbIBHBIM ABUKEHNEM
C YCTPOWCTBOM BCEX MepeceyeHunin B Pa3HblX YPOBHAX MMEIOT WVPWHY Ha NeperoHax
B KpYMHbIX ropofax 55... 73 M (puc. 5.8).

Ocb pa3genutenbHONM NoaoCH
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PucyHok 5.7. MonepeuHble npodnn ropofcKUX CKOPOCTHbIX AOPOr
(pa3mepbl gaHbl B MeTpax): d — 8 00HOM yposHe; 6 — 8 8bieMKe C y4emom
naHoycos u omkocos, cocmasngem npumepHo 110... 130 m (puc. 5.7, 6).
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LvprHa MarucTpanein HenpepbIBHOTO ABVXKEHWA NPY HEOObLINX NMOTOKAX MOXET
ObITb MPVHATA 55 M MPU CY>KEeHUW LIMPWHBI TDOTYapOoB A0 4,5 M U WWPWHBI MECTHbBIX
1 TPAH3UTHbBIX NMPOE3XKIMX YacTel 0 ABYX JIEHT B KAXKAOM HarnpasneHu no 7 m.

[pn WPpUHE NPOEe3Xelt YacTh B TOHHENEe C TPeMA NOMOCaMM ABUKEHNA B OLHOM
HanpasneHun No 4 M Kaxkaas obLias LWMpPKHa MarucTpanern aocTuraet 73 m.

MarmncTpanbHble yuLbl 06LeropoACKOro 3HAUEHNA C Perynvpyembiv ABVKEHMEM
Ha NepeKpecTKax B KPYMHbIX ropoaax MoryT 6biTb WwnpuHoi 50... 60 M.
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PucyHok 5.8. lonepeuHble Npodunv MmarucTpanbHbIX ynuy obLeropoackoro
3HauYeHuA C HenpepbIBHbIM ABUXKEHNEM (G—8) U € pa3HbIMK pa3mepamun
ABMKeHNA (2—x) (pa3mepbl AaHbl B MeTPaX): d — HA NOOX00AxX K MOHHENAM;

6 — Ha NOOX00ax K 3cMakacam; 8 — Mexody NEPeceYeHUSMU 8 PA3HbIX YPOBHSX; 2, 0,

€ — C HebO/IbWUMU, CPEOHUMU U 3HAYUMEsTbHbIMU PA3MEPAamMu 0BUXEHUS COOMEem-
CMBEHHO; X — C MECMHBIMU NPOE30amu
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[MpW yCTPOMCTBE MECTHbIX MPOE30B, OTAENEHHBIX OT TPAH3UTHOW MPOE3XKe YacTn
3aCTPOMKOW LUMPUHOM 6 M, 00LWas WpKUHa MarucTpanu yeenudmeaetcs ao 70.. 80 m.

TpamBalHasa MMHNA Ha 060COONEHHOM NONOTHE PacnonaraeTca Mexay TPaH3UTHbIM
N MECTHBIM MPOEe3aamu.

Ecnn Heobxoammo NpeaycmMoTPETL NMOAOCY PasAeneHa MexXay TOOTYaPOM 1 3aCTPOMKON
N0 6 M C Kax A0 CTOPOHDI, OOLLAA LWMPWHA MArnCTpanv MOXeET ObiTb yBeMUeHa Ha 12 M.

lvprHa nonepeyHoro Npoduia MarvcTpanbHbIX YKL, NpY NOTOKax MOXeT OblTb
yMeHbLIeHa A0 32 M C YCTPONCTBOM MPOEe3xen YacTi WUPUHON 16 M, TPOTYapoB —
4,5 M, 3ef1eHbIX MONOC — 3,5 M.

MNonepeyHble NPOPUAK MArMCTPANBbHbBIX YKL PAMOHHOTO 3HaUYeHNs (prc. 5.9) Npoek-
TUPYIOT WWPWHOW 24...41 M B 3aBUCUMOCTV OT PaCrONOXKEHWA 3aCTPONKM MPUIIEraloLLmx
XUMblX 06PA30BaAHMI 1 HANMUMA UK OTCYTCTBIA 3€1EHbIX HACAKIEHW MEX Y TPOTYapOM
1 KPACHOW NVHMEN. 3eNeHble MONOChI MOMYT TakxKe PacnonaratbCA B OTCTYMNax 3aCTPONKM.

Kunble ynnubl B paiOHax MHOTO3TaXHOW 3aCTPOVIKYM C BblefleHemM nonoc ana
OCTaHOBOK aBTOMOOWIEN U MANMCAAHUKOB Y 3aCTPOVIKIA MOTYT METb LUMPUHY 33...35 M
a 6e3 nanncagHukoB — 21... 23 M. B paioHax ManosTaxKHOW 1 ycaebHOM 3aCTPOKHM
WVPKWHA KWUbIX YAWL, C NOA3EMHbBIMU BOJOCTOKaMM MOXKET ObITb YMeHbleHa 0 15 M
C OOHUM PALOM fepeBbeB. [10 HOpMam NPOEKTUPOBAHVA LWVPWHA YKL B Npeaenax
KPACHbIX JIMHWI YCTAaHOBMIEHA HE MeHee CNeflyIoLLMX 3HAUYEeHNIA:
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PucyHok 5.9. lMonepeuHble npodunn MarncTpanbHbIX YL, PalilOHHOIO 3Have-
HUA(g, 8) N XKnnbix ynuy, (6, 2): a, 6 — ¢ 3es1eHbIMU NOI0CAMU Y 3acmpoUiku; 8, 2 — 6e3
3e/1eHbIX N00C
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® 75 M 015 MarncTpanbHbixX YauL 06LLErOPOACKOrO 3HaUYeHNs HEMPEPBIBHOMO ABVKEHNS;
= 60 M N4 PETYNNPYEMOrO ABUXKEHNS;

® 35 M 1A MarucTpanbHbIX YL PaoHHOMO 3HaYeHWs;

= D5 M 414 YAUL MeCTHOMO ABUXEHWA NPY MHOMO3TaXXHOW 3aCTPOVIKE;

® 15 M— NpW MaN03TaxkHOM 3aCTPOKe Npu COBMOAEHMN YCTaHOBMIEHHbIX CAHWUTAPHbBIX

Pa3PbIBOB MeXAY 3AaHUAMN.

3HayeHmA NonepeYHbIX YKIOHOB NPOe3XKMX YacTen yauL 1 AOPOr NPUHUMAIOT
B 3aBMCUMOCTY OT NPOLOSbHBIX YKIOHOB M TUMNa AOPOXKHbBIX MOKPLITUI. BenuumHa mnx
n3meHsaeTcs ot 15... 25%o AnA OTHOCUTENbHO MaaKMX achanbTOOETOHHbIX U LieMEHTO-
6eTOHHbIX MOKPbITUI A0 20... 30%0 ANA MOKPLITUN 13 BPYCUYATKM, MO3anKK U COOPHbIX
OETOHHbIX NNV Kene300eTOHHbBIX MAWT. B NNaHWPOBOYHbIX MPOEKTax NonepeyHslit
YKJIOH MPOE3XMNX YacTen MpUHNMAOT 0ObIYHO ycpenHeHo 20%.o.

3emraHoe NOTIOMHO — KOHCTPYKTMBHAA YaCTb JOPOTH, BbIPABHYBAIOLLAA HEPOBHOCTY
penbeda MeCTHOCTH, CITY>KUT OCHOBaHWEM [1N15 IOPOXKHOW OAEX Abl. 3EMASHOE MOMOTHO
MOXHO YCTPaVBaTh B HACKIMAX M BbleMKaXx; K HeMy OTHOCATCA YCTPOWCTBA U COOPYKEHWA,
npeaHasHayeHHble 417 OTBOAA MOBEPXHOCTHDBIX 1 FPYHTOBbIX BOA.

BOKOBbIE MOBEPXHOCTM 3eMASHOIO MOJOTHA, NPeACTaBALIMe COOON HaKMOHHbIE
MNOCKOCTY, Ha3bIBAKOT OTKOCaMU. JIMHWIO NepeceyeHrs MOBEPXHOCTU OTKOCa C MOBEPXHOCTbIO
3eMIM 1A HAChINV Ha3bIBaKOT MOAOLLBOV OTKOC, @ [ BblEMKY — BEPXHEN BPOBKON OTKOCa.

KpyT13HY OTKOCOB 3eMASHOMO MONOTHA HAa3HAYaloT 13 COOBPAKEHMI X YCTONUMBOCTM
nop AecTBreM COOCTBEHHOM MACChl 1 TPAHCTOPTHbIX CPEACTB, @ TaKXKe MOA BANAHNEM
aTMOChEpPHbBIX GakTOPOB, C yd4eTom TpeboBaHMn 6e30MacHOCTU AOPOXKHOIO ABUXKEHNA
1 yao0CTBA NPOM3BOACTBA 3€MIAHDBIX PAOOT, YCNOBMIA HE3AHOCUMOCT CHEFOM U/ MECKOM.

KOHCTPYKLMA 3eMIAHOTO NMOMNOTHA 3aBUCUT OT KaTeropuu AOPOrk, TUna AOPOXKHOM
OfeXAabl, MPUPOAHBIX YCAOBUIM U HEOOXOAMMOCTM 0becneyeHns ABUKEHNUA TPAHC-
MOPTHBIX COEACTB C BbICOKUMM PACUETHBIMY CKOPOCTAMM.

[lnAa yCcTponcTBa HacbInen MOXHO MCMOMNb30BaTh MPYHTbI, COCTOAHMUE KOTOPBIX NMOZ
BNVAHMEM NPUPOAHDBIX GAKTOPOB NPAKTUUECKN He MeHAETCA NN MEHAETCA HE3HAUW-
TeIbHO, He BAVAA Ha MPOYHOCTb 1 YCTOMYMBOCTb 3EMAAHOTO MOMOTHA: CKAbHbIE UK
Cnabo- v NerkoBbIBETPMBAOLLIMECA HEPa3MArYaemMble ropHbIE MOPObLI, KpynHOOO0-
MOUHblE, MecyaHble (3a UCKTIYEHNeM MeNKMX HeAPEHMPYIOLLMX 1 MbleBaTbiX MECKOB)
NoPOfbl, NEerkMe KpynHble Cynecu. YCTOMUMBOCTb 3eMNAHOMO MOMOTHA TaKKe 3aBUCUT OT
NPaBUIBHOrO PACMONOKEHNA PA3HbBIX FPYHTOB B HACKIMW, VX BAAXXHOCTY U MAOTHOCTH.

[Ins noBbILEeHVA HECYLLEN CMOCOBHOCTM CNaboro OCHOBaHWA 3eMIAHOrO MOoTHA
NPVIMEHAIOT CUHTETUYECKME MaTepuansbl, YKNafblBaa VX Ha rPYHT nepen BO3BeAeHNEM
Hacbinu. Takune matepuanbl MCMOMb3YIOT TakKe AN obecrneyeHnsa Npoe3ana AOPOKHbBIX
MaLLVH Ha Y4acTKax cabbix rpyHTOB NPV Manow TOMLMHE HACBIMHOTO CNOA W3 ApeHu-
PYIOLLMX MaTEPUANOB; 14 NPefoXPaHEHWA 3ePHUCTLIX MaTePUANoB OT NepemMellBaHA
C NepeyBRaKHEHHbIMU MMHUCTBIMU FPYHTaMK OCHOBaHS; B KauecTBe GubTpa ANA 3alymThl
APEeHaAXHbBIX KOHCTPYKLUI, MOPO303aLLMUTHbBIX 1 APEHUPYIOLLNX C/IOEB OT 3aUIMBaHKA.
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PucyHok 5.10. TunoBble nonepeyHble NPoduny 3eMasHOro NoNoTHa: g, 6 —
dopoe | kamezopuu; 8, 2 — dopoe Il kamezopuu,; 0 — dopoe Ill, IV kamezopudl; e — dopoe
V kamezopuu; x — 00poe 8 8bleMKe; B — WUpUHA 3eM/ISHO20 NOJIOMHA; b — WupuHa
npoe3xell yacmu; d — wupuHa pasodenumesbHol Noaockl; d1 — WupuHa ykpensieHus;
C — WUPUHA 060YUHbI; C1 — WUPUHA OpeHaxd; C2 — WUPUHA yKkpenumesnbHoU
NOJIOChI; C3 — WUPUHA yKpenaeHHoU 0604UHbI; 1: m — ykinoH omkoca; H — enybuHa
8bleMKU,; R — paduyc
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TrnoBble nonepeyHble NPOGUAN 3eMAAHOIO NONOTHA NPUBeAeHb! Ha pucyHke 5.10.

Ha poporax | kateropuu npefycMoTpeHbl TPOGUAK ANA YeTbipeX- U LLIeCTUMONOCHOTO
ABVKEHVA C pa3aenmTenbHOM NONOCOM LWNPUHOWM COOTBETCTBEHHO 12,5 (13,5) 1 5 (6) M.
[MpenycMoTpeHbl nonepeyHble NPoGUIN Hackiner BbiIcCOToM Ao 12 M, BbIeMOK ryOuHOM
12 1 16 M B CKaNbHbIX CN1abOBbLIBETPUBAIOLLMXCA MOPOAAX.

[na popor |, Il kaTeropuit paspaboTaHbl NonepeydHble NPOGUM Hackinel BbICOTOM 10
2 M ¥ BbleMOK rybrHom Ao 1 m. [onepeynble Npoduni BbleMoK ryourHOM Ao 1 M ans 4opor
BCEX KATEropui 3anpoeKTVPOBaHbI B BUAE pasaenaHHbIX MO HAChIMb U PACKPbITbIX BEIEMOK.

Okono popor | — IV kateropwi npu BbicOTe Hachinv 1 M NpeycMoTpeHbl OOKoBbIe
KaHaBbI-IOTKM NIV Pe3epBbl MPK CMIOWHOM ApeHVpYytoLem cnoe, okono gopor |-l
KaTeropunin — NPOAObHbIV TRYOUaThI ApeHa. He3aBncmMo oT ryOuHbI BblEMKM
M BBICOTbI HACHINK B HECKaNbHbIX FPYHTax Ana gopor |-l kateropunin pazpaboTaHsl
nonepeyHble NPodUK, Kak CO CMOWHbIM APEHVPYIOLLIMM CNIOEeM, TaK 1 C MPOAOSbHbIMM
Tpy6UaTbIMK ipeHamMK, a A1 OCOObIX YCNOBUIA — KaHaBbl-TRAHLLIEW.

PasznunuatoT nonepeyHblie Npodun 3eMasHOrO NoIoTHa 0OTEKAEMOro 1 Heob-
TeKaemoro ouepTaHua. 3emsHOe NoNOTHO 0OTeKAEMOro OYepTaHus CNoCOOCTBYeT
HaVIMeHbLLIeN 33aHOCYMOCTM OPOT CHEroM, MOBbILWEHWIO 6e30MacHOCTI JOPOXKHOMO
ABVIXKEHWA U Nydllle BMVCHIBAETCA B OKPYKatoLLWIA naHAwadT. [TonoTHo obTekaemoro
NPOPUAA BBIMOMHAIOT BO BCEX CNyYasXx. VICKMoUeHne AenaeTca Ana CTeCHEHHbIX YCIOBNI
NV NPY NPONIOKEHUM AOPOMM MO LIEHHbBIM CE/TbCKOXO3ANCTBEHHBIM YTOAbAM.

Kak npaBunio, Hacbinv BO3BOAAT NPeVMYyLWECTBEHHO 13 FPYHTOB BbIEMOK W COCpe-
[IOTOYEHHbIX Pe3epBOB. EC/I fopora NPOXOANT MO ManoLEHHbIM YrOAbAM, MCNONb3YIOT
FPYHT 13 GOKOBbIX pe3epPBOB, MyOKHY KOTOPbIX HE pa3peluaeTca Aenats bonee 1,5 M.
VI3AVLWHWIA FPYHT 13 BbIEMOK NP LienecoobpasHor AanbHOCTU TPaHCNOPTMPOBaHNA
MOXHO MCMOJIb30BaTb ANA YMEHbLUIEHUA KPYTU3HbI OTKOCOB 3eMIAHOIO MOSMOTHA,
YCTPOWMCTBA Cbe3/0B, MNOLWAAO0K OTAbIXa, aBTOOYCHbIX OCTAHOBOK.

PucyHok 5.11. lopoHas ogexpaa: | — /1ol u3Hoca, 2 — sepxHULli /10l 00pOX-
HO20 NOKPbIMUS,; 3 — HUXHUU C/100 00POXHO20 NOKPLIMUS, 4 — 0CHOBAHUE, 5 —
dononHuMenbHbIt c1ol; 6 — noocmunarowud 2pyHm
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JlopoxHoU 00ex00U Ha3blBAOT MHOTOCNOMHYIO KOHCTRYKLMIO, YCTParBaeMyto Ha
npoesxer 4acTv Ans yaobHoro 1 6e30nacHoro ABMKEHWA TDAHCMOPTHBIX CPeaCcTB
C pacyeTHOW CKOPOCTbIO. [lopoXHaa ofjexaa COCTOUT U3 JOPOKHOIO MOKPbITA, OCHO-
BaHWA 1 AOMNONHUTENbHbIX CoeB (puc. 5.10).

JlopoxHoe nokpblmue — BepxXHWI, Hanbonee NPOYHbIN CNOW AOPOXHOWM oaeKabl,
HenocpeaCTBEHHO BOCMPUHVMAIOLWMIA Harpy3Ky OT TPAaHCNOPTHbLIX CPeacTs. JopoxHoe
MOKPbBITVE MOXKET OblTb OAHO- U ABYXCNIONHBIM.

BepxHWin cnov AOpOXHOrO NOKPLITUA Grarofapsa POBHOM NMoBepxHOCTK obecne-
yMBaeT HeoOXOAVMble TPAHCMOPTHO-IKCMTYaTALMOHHbBIE KauecTBa 40pori. BepxHui
CIION IOPOXHOIO MOKPbLITVA NOABEPraeTcA HENOCPeCTBEHHOMY BO3AENCTBUIO Konec
TPAHCNOPTHBIX CPEACTB M aTMOCHEPHbIX GaKTOPOB, MO3TOMY €ro yCTPanBaIOT U3 NPOUHbIX
KaMeHHbIX MaTePUANoB C MPUMEHEHNEM BAXKYLLUX.

MW Manon MHTEHCUBHOCTU ABVMXKEHINA TOPOXKHbIE NOKPbITUA YCTPaMBAIOT U3 MeCT-
HOrO rpyHTa, 06PabOTaHHOTO BAXKYLIMM. 1A MOBBILEHWA NPOYHOCTH Ha JOPOXKHbIX
MOKPBITUAX 13 CNabbIX KAMEHHbBIX MaTepuanoB YCTPanBaloT TOHKUI CIIOM M3HOCa 13
Honee NPOYHbIX MaTEPUANOB, HA3bIBaEMbIV 3aLLUUTHBIM.

OcHoBaHUe — HeCyLLas YacTb OPOXKHOW OAEXb, YCTpanBaeMasa 13 KaMeHHbIX MaTe-
PVIANOB UMW FPYHTA, YKPerIeHHbIX BxyLLvM. OCHOBaHMe BMECTe C AOPOKHbIM MOKPbITVEM
nepefaeT faBneHvie OT TPAHCNOPTHBIX CPEACTB Ha PACTONOKEHHbIE HUKE OMONHUTENbHbIE
CNOW, @ NPV WX OTCYTCTBUM — HEMOCPEeACTBEHHO Ha MPYHT 3eMAAHOIO NOMoTHA.

[lononHWTeNnbHbIe CNOKM PacnonaralT MeXay OCHOBaHMEM U FPYHTOM 3eMIAHOrO
nonoTHa. lononHUTENbHbINA CNOM OCHOBAHNIA MOXET ObiTb IPEHVPYIOLLNM, BblPaBHW-
BalOLLMM, MPOTMBO3aUMBAIOLLMM, MOPO303aLLNTHBIM.

BepxHuWit cnow 3eMnaHOro NoNoTHa, UM NOACTUNAIOLLMIA FPYHT, MPeACTaBNAET COOOM
TUIATENbHO YMIOTHEHHDIM CIOM, Ha KOTOPOM YCTPAMBAIOT AOPOXKHYI0 oaexay. [oactuna-
IOLLMI FPYHT AOMKEH OblTb AOCTATOUYHO NPOYHBIM; B PAAE CITYU3EB €r0 YKPENAIOT BAKYLLMM.

Bce KOHCTPYKLMM IOPOXKHbBIX OAEX ] MPUHATO MNOAPA3AENATL MO CONPOTUBAEHNIO
M3rnby Ha KecTkre (LEMEHTODETOHHbBIE) 1 HEXECTKME.

N0 KOHCTPYKLMM CIIOV IOPOXHOW OfieXK[1bl ObIBAOT 13 ChiMyyLX MaTepUanos, yrnoT-
HEeHHbIX KaTKaMn U1 ABWKeHeM TPAHCMOPTHBIX CPeACTB, Habupatollve NPOYHOCTb
B pe3ynbraTte YNAOTHEHUA 1 PA3BUTUA CUI TPEHUA (PACKNHKM), YAEPKMBAIOLLX
OTAENbHbIE YaCTULbl B CJ10€; U3 aChanbTOOETOHHBIX U LIEMEHTOOETOHHbIX CMeCen,
006pasytoLliVx MOHOMNUT NOCe YKNAfKW, yNNIOTHEHWA 1 TBepAeHVs; COOpHbIe LieMeH-
TOOETOHHbIE MOKPbITUA 13 MINT.

Ba’KHOWM XapaKTepuCTUKOM AOPOKHOM OfleX bl ABNAETCA ee TEXHONOrMYHOCTb, T.e.
CBOWCTBO, MO3BOMIAOLLEE NCMONb30BaTh Hanboee SKOHOMUYHbIE TEXHOMOMMYecKme
MpVIEMbI, KOMMAEKCHYIO MEXAHW3ALIMI0 U MOTOYHbIV METOf,

TNbl OPOXHbIX MOKPLITUI pernameHTupoBaHbl CHilM 3.06.03-85 «ABTOMOOUbHbIE
JIOPOM» NCXOAA 13 KaTeropumy AOpOory, CiefoBaTeNbHO, MHTEHCUBHOCTU ABMKEHNA
1 Harpy30K TPaHCMOPTHbIX CPeAcTB (puc. 5.12).
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Ha poporax |, Il kateropuit (B paae cnydaes Il n IV) ycTpanBatoT yCOBEPLIEHCTBO-
BaHHble JOPOXHbIE MOKPbITUA KanuTanbHOro TUMa LieMeHTobeToHHbIe (MOHOMUTHbIE
1 COOPHbIE); achanbTOBETOHHbBIE 13 CMECel, YKNaablBaemMblX B ropayem COCTOAHUY;
MOCTOBbIE 113 OPYCUATKM 1 MO3aVKK Ha OETOHHOM WM KaMEHHOM OCHOBAHMM; 13 CMecel
noaobpaHHOro coctaBa, 06paboTaHHbIX OUTYMOM, C MPUMEHEHMEM NPOYHOTO LWebHS
1 BA3KOrO OUTYMa.

Cmecr NpuroToBnAtoT B aCchanbTOCMECUTENbHbIX YCTaHOBKaX Ha achanbTobe-
TOHHOM 3aBOJeE.

POOBD

1
|

PucyHok 5.12. KOHCTPYKTUBHbIE CNOM OAeXA ANA aBTOMOOGUNbHbIX gopor |
(a-8), Il (>=e), Nl (x-u), IV (k—H) KaTeropuin: a — yemMeHMobeMOHHbIE MOHOUMHbIE
U cbopHble; 6 — aceanbmobemoHHble U3 20pAa4Ux U mensiblx cmecell; 8 — MOCMOosbie
U3 6pycyamku, MO3auku Ha KAMeHHOM U/1u 6emOHHOM OCHOBAHUU, 2 — UWebeHOYHbIe
U3 NPOYHbIX UjebeHOYHbIX MAMmepuanos N000OPAaHHO20 COCMAsad C MUHEPasIbHbIM
NOPOLWKOM UsIU 6e3 He2o, 06pabomanHsie 8 cMecumerne 853KUMU Op2aHU4ecKuMu
BAXYWUMU; O — WebeHOoYHble (2pasuliHble), 0bpabomarHsie No cnocoby NPoNUMKU;
€ — U3 X0/I00H020 achanemMobemoHd; X — U3 2pyHmos, 06pabomarHeix 8 ycma-
HOBKe 8A3KUM BUMYMOM, 3 — WebeHOYHble (2paguliHbIe), WIAKo8bIe; U — 2pYHMOBbIE
U U3 MecmHelx cnabbix Mamepuasos, 06pabomaHHbIX 0peaHUuyecKUMU BAXYUUMU;

K — MOCMOBbIe U3 Oy/IbIXXHO20 U/IU KOJTIOMO20 KAMHS,; J1 — 2PYyHMOB8ble, yKpensieHHole
MECMHbIMU CKeIeMHbIMU MAMmepuanamu (2pasuem, ujebHem u op.); M — epyHmosble
No0o6PAHHO20 2PAHYTIOMEMPUYECKO20 COCMABA; H — 2PYHMOBbIE HEYKPENTCHHbIE;

] — 0opoxxHOe NoKpbImue; 2 — 0CHo8aHue; 3 — 00NOTHUMebHbIL C/10U OCHOBAHUS;
4 — 2pyHMOBOE OCHOBAHUE
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Ha goporax llI-V kateropuin npu cTagnmHoOM CTpouTenscTee 1 Ha goporax |, I
KaTeropui ycTpanBatoT yCOBEPLIEHCTBOBAHHbIE Ob1eryeHHble JOPOXKHbIe MOKPBITUS:
13 ropAaYMx acGanbTOOETOHHbBIX CMeCeN, YKNaAblBaeMblX B Pa30rpeTom COCTOAHUM
(Kpome | OPOXKHO-KNMMATUUYECKOW 30HbI); 13 XONOAHBIX achanbTOOETOHHbIX CMeCel,
YKN3AblBAEMbIX B XONIOAHOM COCTOAHMN; YCTParBaeMble MO CNOCO0y NPOMUTKM, MOSTY-
NPONUTKK, CMELEHNA Ha Jopore.

K ycoBepLeHCTBOBaHHbIM OO1erYeHHbIM OTHECEHDI TaKKe JOPOXHble MOKPLITUA 13
NPOYHOrO LWebHsA (He cofepallero 3epeH Mebye 5 Mm), 06paboTaHHOro OUTYMOM
(nertem) B YCTAHOBKe, a TakKe CNOCOOOM MPOMUTKLA WA NOAYNPOMNUTKI; U3 KPYMHO-
06/IOMOYHbBIX MaTeP1anos (C pasmepom ¢pakLmin Ao 40 MM); U3 NecUYaHbIX Wav cynec-
YaHbIX rPYHTOB, 0OPABOTAHHBIX OUTYMHOW IMYSbCKEN C LIEMEHTOM C 00sA3aTENbHbIM
YCTPOWCTBOM MOBEPXHOCTHON 06paboTKM.

Ha poporax IV, V KaTeropwuii, a npu CTPOUTENBCTBE AOPOXKHBIX OAEXK] B HECKOSTbKO
CTagnm 1 Ha goporax lll-V kateropuin Ha NnepBon CTagnn NPUMEHAIOT AOPOXKHbIE
NOKPbITVA NEPEXOAHOrO THMa:

= (lebeHOYHbIe, rpaBUiHbIe, LINAKOoBbIe, He 06PaboTaHHbIe BAXKYLINM;
B 113 FPYHTOB 1 MECTHBIX MaOMPOYHbIX KAMEHHBIX MaTepranos, 06paboTaHHbIX

BAXKYLLMMN C 0O3BKON 1 63 J0OaBKM aKTVIBHbIX BELIECTB;

B MOCTOBbIE 13 BYIbIPKHOTO U KOMOTOrO KaMHs.

[lopOXHble MOKPbITVA HM3WeEro TMna yCTpaneatoT Ha Aoporax V Kateropum 1 Ha
BHYTPMKapbePHbIX AOPOrax Npun CTaAUNHOM YCTPONCTBE JOPOXKHbLIX OAEX U Ha
aoporax [V kaTeropum npuy NepBoi oyepean CTPOUTeNbCTBA. K JOPOXKHbBIM MOKPBITUAM
HV3LIEro T1na OTHOCATCA FPYHTbI, YKPEMIEHHbIE AN YTy ULIEHHbIE PAa3HBIMUA MECTHbBIMM
CKeNeTHbIMN MaTepuanamm, MOKPbITVA NeXKHeBble, OpeBeHYaTble, CMIIOLWHbIE 1 KONEHbIe.

5.5. lopO»KHbI1 BOJOOTBOA
Bopown, NpoHvKatoLwew B 3eMnaHOe MOMOTHO AOPOTN, OCYLWECTBACTCA Pa3MAryeHme
FPYHT, CUNbHO CHIXKatOLLIee CMOCOOHOCTb 3EMAAHOMO NOIOTHA K BOCMPUATMIO HArpy30K.
Ha pucyHke 5.13 nokasaHbl UCTOUHVIKI YBIAXXHEHMA 3eMIAHOTO MOMOTHA.
[nA 3aLWmTbl 3eMIAHOTO NMOOTHA OT Pa3PyLUMTENBHOIO AENCTBIA MOBEPXHOCTHOMO CTOKA
WM OT KaNWAIAPHOTO NMOAHATNA MPYHTOBbIX BOA YCTPAVBAOT BOAOOTBOAHbBIE COOPYKEHNA.
COBOKYMHOCTb COOPYeHW Ana cbopa, 3aiepkaHns, OTBOAA BOfblI OT 3eMJISHOTO
MOJIOTHA 1 NPOMYCKa ee yepes MosIoTHO COCTABAET CUCTEMY JIOPOXHOIO BOAOOTBOA.
[lnA 0TBOfa MOBEPXHOCTHOIO CTOKa MPOEe3ken YacTu 1 060UMHaM NPUAAIOT BbIMyKble
oyepTaHuA. Ina yckopeHna 0TBOAA BOAbI OT 3eMIAHOIO MOJIOTHA, YCTPOEHHOTO B B1aE
HebOoMbLLIOW HAChINMK, YCTPanBaloT OOKOBblE KaHaBbl — KIOBETHI.
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PucyHok 5.13. ICTOUHUKM yBNaXKHEHWA 3eMNIAAHOIO NONOTHA: | — N003eMHas
2byHMOBasA 800d; 2 — 800a 8 Ktogemax; 3 — ammocgepHeie ocaoku;, [TB — 2opu30HmM
2DyHMOBbIX 800

OTBOA MOBEPXHOCTHbIX BOA, 0b6ecneymBatoLMi YCTONYMBOCTb M COXPAaHHOCTb
3eMNIAHOro NOMOTHA aBTOMOOUBHBIX JOPOT, OCYLECTBAAETCA TakKe pe3epBamu,
HAroOPHbIMK KaHaBamm, NOTKaMM.

Ha MecTHOCTM C nonepeyHbiM YKNOHOM 2%o0 NpK BbICOTE HaChiNen MeHee 2 M, Ha
YYaCTKax C MEHSIOLMMCH MonepeyHbIM YKIOHOM, a Takke Ha 60n0Tax NpoaosbHbIe
BOAOOTBOAHbBIE KaHaBbl YCTPaMBatOT C 06eMX CTOPOH Hacbinei. [Mpu ABHO BblpaXeHHOM
NnonepeyYHOM YKIIOHe MECTHOCTW, KOrda NOCTYMNEHUE BOLbl K 3eMIIAHOMY MONOTHY
BO3MOXHO TOJSIbKO C BEPXOBOW CTOPOHbI, KaHaBbl YCTPAMBAOT TONbKO C HAarOPHOW
CTOPOHbI.

B 06BOAHEHHbIX 1 NepeyBRarKHEHHbIX MPYHTaX, He CNOCOOHbIX YAEPXKMBATb OTKOCHI,
NPVIMEHAIOT NPOAOIIbHbIE NIOTKK, 0becneurBatoLLne OCyLIeHNe 3eMASHOro NO0THa
1 NPOMYCK PacyeTHOro pacxofa BOAbI. Ha HaroOpHbIX yuacTKax yCTpanBaloT nepenagpl,
ObICTPOTOKM U racuUTeNn SHeprm — BoAOOONHbIE KONOAL|bI, CTEHKNA.

Bbinyck BOfbl 113 KaHaB, KIOBETOB 1 TOTKOB B MOHMMXEHHbIE MeCTa pefbeda JoMnyCKa-
eTCA B CJlyYanx, KOrfa 3TO He CMOKET BbI3blBaTb 3300/1aUMBaHNA MECTHOCTU 1 3aCTOA
BO[bl Y 3eMAAHOrO NMOJSIOTHA.

[peHaxHble yCTpONCTBa NpefHa3HayeHbl AnA 3alnThl 3eMIAHOro NOI0THA OT
AEeNCTBMA FPYHTOBbIX BOA W MOBEPXHOCTHOMO CTOKA. [lpeHaxHble YCTPOWCTBA ClyaT
AN15 NpepbiBaHVA 1 NperpaxkaeHnsa 4oCTyra BOAbl K 3eMASHOMY MOOTHY CHI3Y, COopa
1 OTBOfA NMOBEPXHOCTHOIO CTOKA C OTKOCOB BbleMKM, MOHVKEHWA YPOBHA TPYHTOBbIX
BOA B OCHOBAHWW 3eMJIAHOIO MOMOTHA, NepexBaTta 1 OTBOMAA MPYHTOBbIX BOA, MOCTY-
nalLKMX K 4OPOre Co CTOPOHbI, a TakKe cOpoca NoBEPXHOCTHOrO CTOKA B MECTax
C HeobecrneyeHHbIM OTBOLOM.

[peHaxHble yCTPOMCTBa NPUMEHSIOT B CJTy4adax HEAOCTAaTOYHOIO BO3BbILLEHNA HI3a
[AOPOXHOW OfeXabl Hafi PaCUYETHbIM YPOBHEM MOYHTOBbBIX BOA U HAL MOBEPXHOCTHIO
3eMIM Ha YYacTKax, KOra rPYHTOBbIE BOAbI MOMYT HAPYLLNTL MPOYHOCTL 1 YCTONYMBOCTD
3eMIAHOro NOOTHA.
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HeobxoArMOCTb B NOHMXKAIOLMX YCTPOMCTBAX 3aBUCUT OT TMAPOSOTMUECKIX YCIIOBWN,
penbeda MeECTHOCTY, UX BANAHWA Ha MPOYHOCTb U YCTONUYMBOCTb 3eMIAHOMO MOMOTHA.

[peHaxHble yCTPONCTBA BbINOMHAT B BUAE KanUIsponpepbiBatoLLyX NPOCIoeK,
OTKOCHbIX MPUCHIMHBIX 1 BPe3HbIX ApeHaxel. KanunnsponpepbiBatoLye NPoCionKm
B OCHOBAHWM HACbIMK YCTPaWBAIOT MO TWMYy NOTNOWAWIVX, APEHNPYIOWWX U N30MU-
PYIOLMX MPOCTIOEK.

BonooTBoAHbIE COOPYKEHMS, KaK MPaBWio, yCTPanBaoT OAHOBPEMEHHO C BO3BE-
JEeHUeM 3eMIAHOrO NoNoTHa.

5.6. ickyccTBEHHbIE COOPYKEeHUA Ha aBTOMOOWMIbHbIX floporax
Ha aBTOMOGUNBHBIX AOPOrax CTPOAT BOAOMNPOMNYCKHbIE TPYObI, MOCTbI, SCTakabl, NnyTe-
NPOBO/bI, TOHHENN, MOAMOPHbBIE 1 3aLLUTHBIE CTEHbI. /13 3TWX COOpYKeHU Hanbonee
PaCNPOCTPaHeHbI BOAOMPOMYCKHbIE TPYObI 1 Masble MOCTbI. MeHbliee pacnpocTpaHeHve
MOy UMM NOTKM — COOPYMKEHWA AR NPONYCKa BOb NePenBOM Yepes 3eMIsHOe MONOTHO.

BodonponyckHble mpy6esl (pyc. 5.14) NpeAcTaBNAT cOOOM NpocTelLine BOAONPO-
MyCKHble COOPYKEHNA, KOTOPble NpefiHa3HaueHbl ANa NPonycka HebosbLLIUX 00bemMOB
BOAbI. VIX yCTpanBatoT Ha nepeceyeHsax aBTOMOOWIbHOM 0POro HeGONbLIVIX PYYbEB,
OBAroB, MOLLKMH, MO KOTOPLIM BOfa CTEKAET TOMbKO B NMepnoa AOKAEN 1 TaAHMSA CHera;
NpW 3TOM UCKIIOUYEHO CYXXeHKe Npoe3xen YacTn 1 He TpebyeTca M3MeHeHve Tuna
JIOPOXKHOTO MOKPbLITUA. BogonponyckHblie Tpybbl ObIBAIOT KPYrioro 1 NpsmMoyrosb-
HOro ceyeHua C otTeBepcTnemM He meHee 0,75 M, MHOTOOUKOBbBIE U3 YIIOKEHHbBIX PALOM
HecKonbKMX Tpy6 (06bIUHO He Bonee ueTbipex). [TPUMEHSIOT Takke BOJOMPOMNYCKHblE
TPYObI 3 CTanbHbIX TOGPUPOBAHHBIX TUCTOB.

Kpyrnas BogonponyckHas Tpyba COCTOUT 13 CeayoLinx dNemMeHToB: yHAaMeHTa,
OCHOBHbIX 3BEHbEB V1 OrONIOBKOB, MOAAEPKMBAIOLLVX OTKOCh HAChINM 1 0beCneurBatoLLyX
MMaBHbI BXOA BOfbI B TRYOY U BbIXOA 13 Hee.

PucyHok 5.14. BogonponyckHas Tpy6a: | — KOHUYECKOe 386eHO mpybbl; 2 — 38eHbS;
3 — nopmareHeil 6710K 020/108Kd, 4 — JIOMOK U3 MOHOIUMHO20 6emoHa; 5 — necya-
HO-2paguliHas N0020mMoekd, 6 — webeHoYHas N0020moskd;, 7 — 6710Ku hyHOameHma
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3BeHbA NPEACTaBAAOT COOOM OTAENbHbIE KOPOTKME OTPE3KM, KOTOPbIE AOCTaBNAOT
C 3aBOJI0B, MPOV3BOAALLYIX KeNe300eTOHHbIe M3AENNA.

Mocmel ObIBaIOT NELUEXOAHDIE, KeNne3HOAOPOKHbIE, aBTOAOPOXHbIE. B pAfe cnyyaes
MOCTbI CTPOAT COBMELLEHHBIMU AR MPOMYCKa aBTOMOOUABHOMO U XeNe3HOA0POX-
HOro TpaHCNopTa OAHOBPEMEHHO. [Tpy 3TOM ABMKEHMUE 000X BUAOB TPAHCMOPTa
0becrneyrBatoT B OAHOM MM Pa3HbIX YDOBHAX, a 1A NeLeX0A0B YCTPanBatloT TPOTYapbl.
B 3aBMCUMOCTM OT YCNOBUIA CIYKObl MOCTbI MOTYT OblTb BbICOKOBO/HbIE, PA3BOAHbIE,
HannagHble.

CywecTByIoT MOCTHI (p1C. 5.15) € @380 NoBepXy — NPOe3asa 4aCTb PACNONOXKeHa
Mo BEPXY NPOETHbIX CTRPOEHWIA; C €3[10M MOHW3Y — NPOe3Kasd YaCTb PACNONOXKEHA MO
HV3Y NPONETHBIX CTPOEHWI; C €301 NocepeiviHe — Npoe3Kan YaCTb PACNONOKeHa
B NMpe/fienax BbICOTbl MPONETHBIX CTPOEHWI.

Pa3nunuatoT MOCTbl OAHO- 1 MHOromnposeTHble. OAHOMPONETHbIE MOCTbI HE VMetoT
MPOMEXKYTOUHbIX OMOP, Y MOCTOB MHOFOMPOSETHbIX X HECKOJBKO.

CyMMa pacCToaHUM Mexay BHYTPEHHVMYM FPaHAMK OMOP Ha3biBAeTCA omaep-
cmuem mocma. CTpOUTENbHOW BbICOTOM MOCTa Ha3blBaeTCA PACCTOAHME OT MOBEPX-
HOCTW AOPOXHOrO MOMOTHA HA MOCTY A0 CaMblX HVXKHIX YacTel MPONETHbLIX CTPO-
eHNI.

Pa3nnyaloT OCHOBHbIE KOHCTPYKLMM MOCTOB: 6anoyHble, apOYHble, paMHble, BUCAUME.

B 6anoyHbIx MOCTax MpofieTHOE CTPOEHNEe NpefcTaBnAeT cobol banky, nexallyio
Ha onopax.

B apoyHbIX MOCTax apKa KPUBOMMHEMHOM KOHCTPYKLIMM ONUPAETCA CBOUMM KOHLIAMMU
Ha onopbl.

B pamHbIX MOCTax NposieTHble CTPOEHMA KECTKO CBA3aHbI C OMOpamu, KOTopble
MMEIOT LIAPHUPHOE COeAMHEHNE C OCHOBAHMAMN. B KOHCTPYKUMAX PAMHbBIX MOCTOB
NpOoNeTHble CTPOeHWA PaboTaloT COBMECTHO C ONOPaMK, UTO NO3BONAeT 0bnerunThb
KOHCTPYKLIMIO MOCTa.

B BMCAYMX MOCTaX NPOSIETHbIE CTPOEHMA NOABELLMBALIOT K TMOKON Lieny, yKpernieHHoM
Ha BbICOKMX CTOVIKax onop. KOoHL{bl TMOKOM Lienu 3aAeblBatoT B ClelvanbHbie aHKepbl.
BrcAaunMmn MOCTaMK NepeKpbIBatOT OOSbLINE U CYJOXOAHbIE PEKM.

VIcKyCCTBEHHbIE COOPYKEHWA CTPOAT 13 Xene3obeToHa, MeTanna, beToHa 1 epesa.
Bo3morkHa KOMOMHALMA STUX MaTepPUanos.

[abapumom Mocma Ha3blBaeTCA NpeAenbHoe NonepeyHoe oYepTanHyie, 3a npeaens
KOTOPOTO He [OMKHbI BbICTYNaTb 3M1eMeHTbl KOHCTPYKLMKU MOCTa (prc. 5.16).

labaput MmocTa 0bo3HauaT OykBOW I 1 YMCIOM, COOTBETCTBYIOLINM WUPUHE
NpOe3Xel YacTu B Mpefenax MocTa B MeTpax. Ha goporax | kateropumn npy Hanuyum
pa3aenuTenbHON NMonochkl K BennuHe rabaputa 406aBASIoT WWPWHY 3TOM MOOChI,
ob6o3Hauaemyto bykaoli C.

TpoTyapbl Ha MOCTax yCTpamBaloT B 3aBUCUMOCTM OT HanMymnsa nelwexoaHoro
ABVPKEHNA LUMPUHON He MeHee T M. ECnin nelexoaHoro ABMKeHNA HEeT, BMECTO TPOTY-
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PucyHok 5.15. IcKkyccTBeHHble COOpPY»KeHNA Ha aBTOMOGUNbHbIX floporax:
a— 6an0y4HbIt Mocm ¢ e3000 nogepxy; 6 — Mocm co cKBO3HOU (epmotl (€30a NOHU3Y), 8 —
apOYHbIU MOCM, 2 — APOYHO-KOHCOSTbHBIL MOCM; O — PAaMHbIU MOCM; € — BUCAYUU MOCT;
XK — MOCM KOMOUHUPO8aHHOU cucmemsl (6e3pacnopHas apka ¢ 6ankod xecmkocmu —
3amsxkol); 3 — 8000NPONYCKHAs mpy6a; U — CxeMa MOCMOo8020 Nepexodd; 1 — HacmuJi
(no0xo0d Kk Mocmy),; 2 — nposiemHoe cmpoerue; 3 — ycmod; 4 — onopd; 5 — Mocm;
6 — cmpyeHanpasnawag 0amoéa; 7 — peysIayUOHHOE COOPYKeHUe

apOB YCTPANBAIOT 3aLLUMTHbBIE MOJSIOCH! C KaxkLOW CTOPOHbI MPOE3Xen YacTy WUPUHON
no 0,25 m.

[ns pacuyeTa MOCTOB 11 BOAOMPOMYCKHbIX TPYO BpeMeHHas BEpTUKabHas Harpy3ka
OT KOJMOHHbI TPAHCMOPTHbIX CPECTB NPUHUMAETCA B BMAE KOECHbBIX Harpy3ok H-30
1n HK-80, a ana pepeBaAHHbIX MOCTOB — H-10 11 H-60.

Komnnekc coopykeHnii Ha nepeceyeHi aBTOMOOUIbHOM 0O BOAHbIX 1 APYTVIX
NpenaTCTBUIN Ha3bIBAETCA MOCMOBLIM NEPEXOOOM.

B MOCTOBOW Nepexon BXOAAT MOCT, MOAXOAbl, He3aTonAeMble Hacbinv. MocToBowm
nepexof pacnonaratT B npeaenax NoHOM WNPWHLI BO3MOXHOIO Pa3fvea BObl Ha
MOBbILEHHbIX YaCTAX PEYHOW AONMHBI — MOWMbI, KOTOPadA 3aTOMIAETCA NEPUOANYECKN
BO BpEMA CTOKa TasblX BOA 1 B HEKOTOPbIX ParioHax npu 0COBEHHO CUMbHbBIX IUBHSX.
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PucyHok 5.16. FabapuTbl MOCTOB Ha aBTOMOOWIbHbIX AOpOrax: a — 019 MOCMOo8
c e300 nosepxy; 6,8 — 014 MOCMO8 ¢ e300U NOHU3Y U NOO Nymenposodamu U 3Cmaka-
damu npu omcymcmeuu pasdenumesneHoU NOOCkI U HAUYUU pazoenumesibHoU NOAoCk
€O0MBEMCMBEHHO; 2— NO HOBOMY Npoekmy; [ — 2abapum (wupuHa) Mocma; T— WupuHa
mpomyapa; C — wupuHa pazoenumesnsHol NoaoCl; H — eabapum mocma no ebicome

Hanbonee rnybokasa 4acTb AONMHbI, MO KOTOPOW CTOK OCYLIECTBAAETCA KPYrNOroAnYHO,
Ha3blBaeTCA PYCIIOM PEKM.

[Nepexoabl Yepes BOAOTOKM KNAacCUGULIMPYIOT MO TUMaM UCKYCCTBEHHDBIX COOPYEHWI.
[Ina nepeceyeHna BOAOTOKA MOTYT OblTb MPUMEHEHbI MOCT, TOHHESb, MAPOM.

B ropHOW MeCTHOCTM Ans nepeceveHna yuenu nu osparos riyornHor bonee 20...
25 M CTPOAT 8UAOYKU, KOTOPbIE CyaT He TONbKO 418 NPOMyCKa BOfb!, HO 1 3aMeHSI0T
HaCbINb TaM, FOe ee yCTPanBaTb OUeHb TPYAHO UK Aaxe HEBO3MOMXKHO.

[lnAa nepeceueHVs ynuLibl, )KenesHon nam aBToMoOnAbLHOM AOPOr COOPYKatoT
nymenpogoo. [NvHHble MyTeNPOBO/b, MOCTPOEHHbIE A1 TOro, YTOObI NOAHATL AOPOTY
Ha onpeaeneHHbI YPOBEHb WM OCTaBUTb MO HUM MPOCTPAaHCTBO ANA Npoe3aa Unm
APYrVX Lienen, HasblBaloT 3CMaxkaoamu.

5.7. O6ycTpONCTBO aBTOMOOUIbHBIX AOPOT
Ob6yCTPOMCTBO IOPOKHOW MOMOCH! BKIIOUAET B CeOA MOCAAKY 3eMeHbIX HaCcaxKaAeHUN,
YCTPOWCTBO BENOCUMEAHbIX U MelexXoAHbIX AOPOXKEK, MOLWAA0K OTabiXxa 1 0630pa,
CTOAHOK aBTOMOOWEeN, co3faHne NPOTUBOBETPOBbLIX YCTPOWCTB, YCTAHOBKY
PEKNAMHbIX WNTOB.

3eneHble HacaKaeHWA NPUMEHAIOT ANA CHEro3afepKaHus, eKOPaTUBHbIX Lienel
1 OCyLIeHNA nepeyBnaKHEHHbIX TEPPUTOPUI. 3eNeHble HacaxkaeHUA OblBatoT B B1AE
XKUBbIX M3ropofer, necHbIX NON0C, NPUAOPOXHbLIX MI0OA0BO-ArOAHbIX CafoB.
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OueHb BaXKHO, YTOObI BOAUTENAM aBTOMOOUNEN 1 aBTOOYCOB MOCAE HECKOMBbKIX
4acoB PaboThl NPeAOCTaBNANACh BO3MOXKHOCTb MOMYYEHMNA KPAaTKOBPEMEHHOTO OTABIXA.
[lna 3TOro ycTpavBaloT NOWAAKM OTAbIXa, Kak MPaBuio, BHE HAaCeNeHHbIX MyHKTOB,
B TULLK NeCoB, Ha beperax pek u o3ep.

B paiioHax, rae AyloT CUbHblE BETPDI, Ha AOPOrax LenecoobpasHo co3aBaTb NPOTU-
BOBeTpOBble yCTponcTBa. CLAbHbBIM BETPOM MOXeET OblTb Bbi3BaHa aBapyis aBTOMOOWNA,
ABVXKYyLLIErocsa co ckopocTbto 100 km/u 1 bonee.

POCT HTEHCMBHOCTM 1 CKOPOCTH [BMKEHWA aBTOMOOUen TpebyeT 0byCTPOCTBa
npoe3xKeit YacTu 1 060UMH Nonocamm 6e30nacHOCTY, bopAPaMM, KONECOOTOONHBIMM
OpyCbAMU, KDaeBbIMI MOOCaMM U T.0.

KpaeBble Monockl YeTko 0603HAUAI0T KPOMKY MPOe3KeN YaCTn U HECKOMbKO YLIMPAIOT
KpalHve Nonochkl 1BMKeHnA. KpaeBas nonoca AomKHa YKPennaTb KDOMKY JOPOKHOMO
MOKPBITUA, OTIMYATLCSA OT Hee MO LUBETY U CITYKUTb NePeXooM OT IOPOKHOTO NMOKPLITHSA
K oboumHe. WnprHa kpaesow nonockl coctasnsaet 0,5... 0,75 M.

CnyyJanHbIN 3ae3/ aBTOMOOUIA Ha PA3MOKLLYIO FPYHTOBYIO OO0UMHY YaCTo MPUBOANUT
K JOPOKHO-TPaHCMOPTHBIM MPOUCLIECTBUAM. YTO0bBI 136eKaTb 3TOro, 060UMHY Heob-
XOLMMO YKPenmaTh.

[ns noBbileHNA 6€30MacHOCTV JOPOXHOIO ABMXKEHNA YCTAHABNVBAIOT AOPOMXKHbIE
3HaKw, boparpbl 6630MaCHOCTH, OrPaXKAeHNSs, CUrHANbHbIE HAaNPaBAAOLLME CTONONKY,
BbINOJIHAOT PA3MeTKY [JOPOXHbIX MOKPLITU.

OcobbiM MEPONPUATIEM ABNAETCSA OCBELLEHNE aBTOMOOUIbHbBIX JOPOT. Houbto, Kak
NpaBuo, BO3HMKAET OoJbLLe JOPOXKHO-TPAHCMOPTHbIX MPOUCLIECTBIM, UEM IHEM, XOTA
NHTEHCMBHOCTb [1BUXKEHMA HOUbIO MeHblie. OCBelLeHVie AOPOT PE3KO CHIKAET YnCII0
[OPOXKHO-TPAHCMOPTHbIX MPOUCLIECTBUI.

CoBeplIEHCTBOBaHVE SKCMTyaTaUum AOPOT NPy 6ONBLION MHTEHCUBHOCTY [IBUXKEHNA
B COBPEMEHHbIX YCNOBMAX BO3MOXHO TOMbKO MPW CO3AaHWN CUCTEM YNpaBneHns
1 PErynMpPOBaHNA AOPOKHOMO [BMKEHWA.

CoBpemeHHble AOCTUKEH WA INEKTPOHNKI NO3BOMAIOT MCMOMb30BaTb NPUOOPHI
ana cbopa MHGOPMaUMM O ABUKEHUW, YNPABAATb TPAHCMIOPTHBIM MOTOKOM
B Npefenax OTAeNbHbIX Y4acTKOB UK CETU AOPOT, 33/1aBas ONTUManbHble PeXMbl
ABVXKEHSA.

[lns NpaBUIBLHOrO 1M CBOEBPEMEHHOro NpoBeAeHUa PaboT Mo cofepKaHnto
N PEMOHTY [IOPOT, UHKEHEPHbIX COOPYKEHNIA, OPraHu3aLnmn ynpaBneHus U perynv-
POBAHNA AOPOXKHOIO ABUXKEHUA HEOOXOAMMO TOYHO 3HATb YCIOBUA 1 [JOPOXKHYIO
OBCTaHOBKY.

[1na 5TOro AOPOXKHbIE OPraHV3aUnn fOMKHbI CO3/1aBaTb METEOPOSOTMYECKMe,
NPOTVBOMABMNHHbBIE U ApPYrie CTaHUWK, yCTaHaBAMBaTb NpMbOopbI ANd onpeaeneHus
CKOPOCTW Y MHTEHCUBHOCTW ABUMKEHNSA, N3HOCA JOPOXKHbBIX MOKPBITUI, POBHOCTH
NpOe3en YacTu, OL|EHKM BOAHO-TEMIOBOrO PEXNMA 3eMAAHOTO NOOTHA, NMpeay-
npexaeHusa o rononene, TyMaHe v fip.

133



[ymu coobuweHus

5.8. TpaHcnopTHbie Kopugopbl
CTpemneHue K yoOHbIM 1 KpaTUanLLIMM My TAM Ha MUPOBOW PbIHOK CTan CTpaTernyecki
BaXKHOW 3agauen.

Kopuaopbl B COBPEMEHHOM MOHWMAHUK — 3TO, NPeX[e BCero, HanpasneHus, No
KOTOPbIM KOHLEHTPUPYETCA nepemMellieHne 3HaumTeNbHbIX 00BbEMOB rPY308, YacTo
PA3NIMYHBIMA BUAAMN TPAHCNOPTa. MexayHapoaHble TpaHCMOPTHbIE KOPUAOPbLI obecne-
YMBAIOT, NPEXAe BCero, NepeBO3KM MPY30B BHELWHEN TOProBv — SKCMOPTHO-WM-
NOPTHBIX 1 TPAH3UTHBIX.

CerofiHa eBpa3niicKkmne CTpaHbl NPULLIK K MOHUMAHNIO BAXXHOCTU GOPMMPOBAHNA
B PErvoHe TPaHCKOHTUHEHTaNbHbIX TPAHCMOPTHbLIX KOPUAOPOB. [1peanochinkamm
K 3TOMY NOCAYKMW TakMe GakTopbl, Kak HEOOXOAUMOCTb NOBbILLIEHWA IGGEKTUBHOCTM
TPaHCNOPTHbIX CBA3eM Mexay EBponon 1 tOro-BoctouHon A3nen; BoBneyeHne sce
60nbLIEro KONMYeCTBa LEeHTPaNbHO- U 10’KHO-a3MaTCKNX CTPaH B TOPrOBO-3KOHO-
MnYeckmne CBAsn mexay Esponon n KOro-BoctouHom Asven; NOBbIWEHHbIN NHTEPeC
MHBECTOPOB K OOraThiM ChiPbEBbIM PECYPCaM 1 PbIHKAM FrOCYAAPCTB, HAXOAALWMXCA
B rNyOViHe eBpa3niicKoro MatepuKa.

He meHee Ba)kKHbIM ABNAETCA 1 TO OOCTOATENBCTBO, YTO aBTOMOOWUIbHbIE 1 TPAHC-
MOPTHbIE KOPWAOPbI CMOCOOCTBYIOT POCTY MPOW3BOACTBA U 3aHATOCTU HaceneHus
PEervioHOoB, e NponerawT TPaHCNOPTHLIE KOPUAOPLL. B pesynbtaTe byayT pa3su-
BaTbCA HE TOMIbKO TPAHCMOPTHAA NHPPACTPYKTYPa U CMEXHbIE C Hel OTpac/n, HO
1 coumanbHaa chepa.

EBponelickre TpaHCNopTHble Kopuaopbl (purc. 5.17):

1) E-40 (rpaHnua Pecnybnukin KazaxctaH — KyHrpag — Hykyc — [awixoBy3 — byxapa —

Hasow — Camapkara — [k13ak — TalikeHT — rpaHuua Pecnybnvikm KasaxcTaH);

2) E-60 (rpanHuua Pecnybnmnkum TypkmeHncTaH — Anat — byxapa — Kapwu — yzap —
lepabag — Tepmes — rpaHua Pecnyonmnku TagKmKUCcTaH).

TpaHcnopmHeie Kopuoopsl A3uamckux woccelHsix dopoe (puc. 5.18):

BraronpuAtTHOM OCHOBOW AN1A OCYLLECTBNEHNA MEXOYHAPOAHBIX MEPEBO30K,, CTaNo
CO30aHKe MoA a0 IKOHOMNYECKOW 1 COLMANBHOM KOMMCCIM N0 A3um 1 Tuxomy OkeaHy
OOH ceTtn A3MaTCKIX LLOCCEMHbIX AOPOr MPOTAXEHHOCTLIO 6onee 140 Toic. kM. Mexnpa-
BUTENbCTBEHHOE Cornallerye Hbi1o noanucaHo 26 anpens 2004 roga B 1. LaHxae, KHP.

CeTb a3MaTCKMUX WOCCEVHbIX JOPOr ABNAETCA OAHOW V3 BaXKHEWLLIMX UHWLIMATVIB
JCKATO ¢ 1959 1, B pamKax KOTOPOW 32 CTpaHbl-y4aCTHWULbI aKTUBHO COTPYAHMNYAIOT
B OMpefenieHn 1 Pa3BUTUM aBTOLOPOXKHbBIX MaPLPYTOB MeXIYHAPOAHOIO 3HaUEHMA
3HAYUTENBHOW YaCTblo NMepecekatoLne bonee OQHOro PErvoHa.

OCHOBHOW LefbIo BO3POXKAEHMA BENMKOIO WenkoBOro nyTu ABMAETCA MONCK HOBbIX
nyTen 1 BO3MOXHOCTEN MHTErpaum TPaHCMOPTHBIX CUCTEM, HaNaXKVBaHWe TPaHC-
NMOPTHO-KOMMYHUMKaLMOHHOIO Kopraopa A3nmn 1 EBponbl, pa3BuTre COBPEMEHHOM
TPpaHCHALMOHANbHOWM JOPOXKHON MHPPACTPYKTYPbI pervioHa Benvkoro wenkoBoro myTu.
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PucyHok 5.18. A3naTtckas ceTb aBTOMO6UNbHbIX gopor (ACAL)
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HeobxoaMMOCTb CTPOUTENbCTBA AAHHOMO MAPLLIPYTa BO3HVIKMA B pe3y/bTaTe CO30aB-
WUXCHA BHELLIHNX U BHYTPEHHWX MNPeanochiioK. BHeWwHWe npeanochinku obycnos-
NeHbl 00Pa3oBaHVIEM HOBBIX FOCYAAPCTB Ha Tepputopun obisliero CoseTckoro Coto3a
1 CTpaH BocTouHom EBpOMbl, YCKOPEHHBIM POCTOM SKOHOMUYECKOrO NOTEHLMana
B BocTouHOM A3nu, KoTopaa npefonpeaenina CyLecTBeHHOE U3MEHEeHE COOTHO-
WEHNA CU B MUPOBOM SKOHOMMYECKOM NPOCTPaHCTBE. B HacToAllee BpeMa Ha A3nio
NPVIXOAUTCA YeTBEPTb BCErO MUPOBOrO MPOM3BOACTBA, a B bnvxaniwem dyayllem 31a
BENNYMHA JOCTUIHET OHOW TPETU.

[MpnaaBas BaXXHOE 3HaYeHMe Pa3BUTUIO COBPEMEHHOW TPAHCHALUMOHAIbHOW
JOPOKHOW MHOPACTPYKTYPbI PErMOHa BENMKOro LeNKoBOro NyTH, a TakKe BbipaboTke
efIMHOM TeXHWUYECKOW NMOAIUTVKIN 1 OObeANHEHWIO YCUAKIA TOCYapCTB permoHa no
HanaXkrBaH MO TPAHCMOPTHO-KOMMYHMKALIMOHHOTO Kopraopa Mexay Asven 1 EBponon,
B NMoCnefHme rofibl NPaBUTENbCTBAMM Pa3HbIX CTPaH MUPa NOANUCaH PAR MeXayHa-
PO[HbIX COrNAaLIeHWI 1 ApYre OCHOBOMNOMAraowme JOKYMEHTbI.

B 1992 . sKOHOMMUECKasA 1 coumanbHaa KOMUCCUA And CTpaH A3nm 1 Tuxoro okeaHa
(3CKATO) onobpuna pa3sutre MHGPACTPYKTYPbl HA3eMHOMO TPAHCMOPTa, COCTOALEN
13 A3MaTCKMX aBTOMOOUIIBHBIX A0POT M TpaHCa3naTCKuX »kenesHblx Aopor. Havano
bopmMmrpoBaHMio NpoekTa A3MaTCKNX aBTOMOOUIIbHBIX OPOT B pamkax Mexnpasu-
TeNbCTBEHHOTO COrNalleHnsa o ceTt A3UaTCKMX aBTOMOOWIIbHBIX AOPOT ObINIO MONOKEHO
Hosbpe 2003 . bonbWMHCTBO CTPaH-yYacTHUKOB SCKATO OTHOCATCA K Pa3BMBaIOLMMCH
1 He MOTYT HECTM BbICOKME 3aTpaThl Ha CTPOWTENbCTBO OOLWMPHOM CeTW. B cuny 310oro
ceTv A3MaTCKIMX aBTOMOOWIbHBIX OPOT AOMKHbBI ObITb CKOHLIEHTPUPOBAHbI Ha Pa3BUTIN
N MOEPHM3ALMM CYLLECTBYIOWMX PEMMOHANBHbBIX JOPOT.

BonbLyto YacTb CETU A3MATCKMX OPOT — NPUOAN3UTENLHO 82% COCTaBNAIOT AOPOMM
C ABYMA 1 Bonee Nonocamm ABUMMKEHUAMU C XKeCTKUM NOKpbITeM. [TpnbnmnsutensHo
7% — T.e.0kono 10 000 KMNoMETPOB OT 0OLLEN A/IMHBI AOPOr COCTaBNAIT 63 NOKPLITHA.
A3matckme mapuipyTbl agopor oT AHT g0 AH9 — mapLupyTbl, KOTOpble NepecekatoT bonee
YyeMm yeTbipe NOAPErnOHa. DTN MAPLLPYTbl UTPAIOT BAKHYIO POSTb B MEXPErVIOHANBHbIX
TPaHCMOPTHbIX KOMMYHYKaumax. CyLlecTByeT YeTbipe noapernoHa: Koro-BoctourHas Asus,
tOxHas A3ua, LleHTpanbHas v tOro-3anagHaa A3ns 1 BoctouHaa A3us.

13 32 rocynapcTs, BXOAALMX B COCTaB CeTW A3MaTCKKX AOPOT, TOMIbKO 18 CTpaH
(KoTopble MMenu flaHHble O COCTOAHUK aopor B 6aze JCKATO) Obinn BbIOPaHbI A
aHan13a 3KOHOMUYECKOTO BIMAHMA YCOBEPLLEHCTBOBAHMA I MOAEPHM3aLMK 4OPOT
Ha MeXpernoHanbHy TOProBio B peroHe. Y1obbl CPOrHO31MpoBaTh CTOMMOCTb
YCOBEPLIEHCTBOBAHNSA 1 MOAEPHMU3aLMM AOPOT B CTPaHax A31MaTCKOW CeTv Aopor, Obina
MCMNOJIb30BaHa MOAENb MPOrHO3UPOBAHNA PETVIOHANIbHOTO YPOBHA.

A3natckas ceTb aBToMoOUbHbIX gopor (ACAL]) nepecekaeT Tepputopun 32 rocy-
[apCTB — NPOTAKEHHOCTb0 0KOo 140 000 kKm. OHa HaumHaeTca ¢ ANoHUK — T. TOKMO
1 pocTuraet rpaHnl QUHNaHAMK, I. XenbcuHKkK 1 bonrapum — r. Coduin. CeTb NpoxoanT,
rnaBHbIM 06Pa30oM, Yepes CyllecTBylMe JOPOrM a3naTCKMx CTpaH. A3maTtckue
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JOPOXKHble CTaHAapTbl BKMtouatoT Knacc O (Primary), Knacc |, Knacc Il v Knacc lll, kotopble
onpeaeneHbl, CornacHo Knaccudmnkaummy nanawadTa, NPOEKTHOM CKOPOCTU, LUMPUHDI
3eMJIAHOrO NOMNOTHA, MUHUMANbHOTO Paamyca ropr3OHTaIbHOM KPYBOW, MONepPeYHOro
YKJTOHA MOKPbLITUA, TUMa NMOKPLITASA, BUPaxXen 1 NpoaosibHOro yKnoHa. B 1abn. 5.6
M3NOXeEHbI PEKOMEHAYEMble CTaHAAPTHI ANA ceTn A3naTckmnx Aopor. [puseaeHbl Tpebo-
BaHWA K MPOEKTHbIM CKOPOCTAM, TUMY MECTHOCTK, FTEOMETPUYECKUM NapameTpam,
paavycam KpPVBbIX M1aHa, MONepeyHoMy YKIOHY, TUMY MNOKPBITUA 1 MaKCUManbHOMY
NPOAOABHOMY YKNOHY. MHUManbHOe TpeboBaHe, KOTOPOMY AOMXKHA YAOBNETBOPATDL
A3naTtckana ceTb gopor, — cootseTcTBMe Knaccy Ill. CornacHo A3naTtcKum CTaHdapTam
Jlopor, NnpeanoxeHo, uto Knacc Il fonxeH 6biTb NpUMeHeH B YCIIOBUAX OrpaHnyeHns
GVHAHCMPOBAHWA Ha CTPOUTENBCTBO. [IBa OCHOBHbIX MPUOPUTETA, KOTOpble A3MaTcKme
roCylapCTBa — UeHbl CETU AOPOT AOMKHbI BBINOMHWTL — 3TO: 1) ynyudlaTb COCTOAHME
Jl0pOr, rae 310 HeobxoArMO, B NepByto ouepesb, Knacc 1, Knacc Il n Knacc lll, kotopble
MOKPbIBAOT 72% BCen ceTu; 2) MOAepPHM3UPOBaTb OCTanbHble 28% ceTu oo Knacca lll,
XOTA NPeanoYTUTensHO A0 Knacca Il MapwpyTbl 1 XapakTepUCTUKM a3uaTCKMX 4OpOor
M3NOXKeHbl B Tabn. 5.7.

Ta6bnuua 5.6. JopoxHble CtaHgapTol ACALL

No. CrpaHa MapupyT N° [nvHa, Km
1 2 3 4
1 AdraHuncTaH AH1, AH7, AH62, AH71, AH76, AH77 4,247
2 ApmeHna AH81, AH82, AH83 958
3 AzepbanmkaH AHS5, AH8, AH81, AH83 1,442
4 banrnageLw AHT, AH2, AH41 1,804
5 ByTaH AH48 1
6 Kambopxa AHT, AH11 1,339
v Kurari AH1, AH3, AH4, AH5, AH6, AH14, AH31, AH33, 95579
AH34, AH42, AH61, AH65, AH67, AH68 '
8 CeBepHas KopeA AH1, AH6, AH32 1,320
9 py3na AH5, AH81, AH82 1,154
10 | MHawa AHT, AH2, AH42, AH43, AHA5 — AH47 11,432
11 VIHooHe3ns AH2, AH25 3,989
12 | Vipan ﬁ:;gA:jg/?HASHQTO AH71, AH72, AH75, 11152
13 | finoHua AH1 1,200
14| Kazaxcran AHS5, AH6, AH7, AH60 — AH64, AH67, AH68, 13189
AH70
15 | Kelprei3ctaH AHS5, AH7, AH61, AH65 1,695




[ymu coobuweHus

No. CrpaHa MapuwpyT Ne OnuHa, Km
1 2 3 4
16 | Jlaoc AH3, AH11, AH12, AH13, AH15, AH16 2,297
17 | Manansua AH2, AH18 1,595
18 MoHronua AH3, AH4, AH32 4,286
19 | bupma AH1, AH2, AH3, AH14 3,003
20 | Henan AH2, AH42 1,321
21 | MakwncTaH AH1, AH2, AH4, AH7, AH51 5377
22 | QuannnuHbl AH26 3,517
23 | lOxHaA Kopen AH1, AH6 907
24 | Poccuirckaa Gepepaumn ﬁ:gﬁ:&é'ﬁ_@?lﬁ;‘g AH30, AH31, AH6O, 16,869
25 | CuHranyp AH2 19
26 | Wpw-JlaHka AH43, AH44 650
27 | TapKMKMUCTaH AH7, AH65, AH66 1,925
28 | Tawnarn 2:1 8A:§]QH3 AH12, AH13, AH15, AH16, 5112
29 | Typums AHT, AH5, AH84, AH85, AH86, AH87 5,254
30 | TypkmeHucTaH AH5, AH70, AH75, AH77, AH78 2,204
31 | Y3bekuncTaH AHS5, AH7, AH62, AH63, AHE5 2,966
32 | BbeTHam AHT, AH14, AH15, AH16 2,678
Tabnuua 5.7. MapLupyTbl 1 XapaKTepuUCTUKN a3naTcKux gopor
C nokpbiTiEM 5
MaPNLI:pyT i"p"'o“r?n , | nonocbl onHa nOKe;bl- Cymoxop uT erﬂzé " 3B::TH o ﬁgz“;’z
KM pBUXeHUA | | Tuid
6onee 2x

[ 2 3 4 5 6 7 8 9

AH1 20 557 19 138 216 21

AH?2 13177 9 623 216 0

AH3 4 655 978 0

AH4 6 024 4 097 0 714 0 0 0 1213

AH5 9 842 0 0 0 0 0 538

AH6 9 285 0 267 0 0 855 68

AH7 5 160 0 145 1 0 0 562

AHS 4718 4 244 0 126 0 0 0 348
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C nokpbiTrem

Mapupyr M | nonocs | o nopericyaoxon Tpony. | He | Qoure
KM ABUXeHNA | " Tuin
6onee 2x

1 2 3 4 5 6 7 8 9
AHT1 1 541 0 46 1 0 0 0
AHT2 1170 0 25 0 0 0 0
AH13 730 0 0 0 1 45 684 0
AH14 2 077 1 891 0 0

AHT5 394 0 0

AH16 1 032 947 84 0 1 0 0 0
AH18 1 042 1 042 0 0

AH19 459 459 0 0

AH25 2 523 0 0

AH26 3 517 2 979 0 388 150 0 0 0
AH30 2 739 1 231 1 508 0

AH31 1 595 1 595 0 0

AH32 1 534 0 2 117 0 0 60 37
AH33 575 0 0 0 0 0 0
AH34 1 033 1 033 0 0 0 0 0 0
AH41 675 110 0 2 0 0 161
AH42 3 155 0 492 0 0 0 107
AH43 2 911 113 0 0 0 0 0
AH45 2 030 1 937 0 0

AH46 1513 0 0

AH47 2 057 2 057 0 0 0 0 0 0
AH48 1 1 0 0

AHS51 862 837 0 0

AH60 2 136 0 0

AH61 4 158 3 744 189 191 0 0 0 34
AH62 2722 1 489 375 0

AH63 2 434 1 996 438 0

AH64 131 0 23 0 0 0 332
AH65 1 250 1 023 0 227 0 0 0 0
AH66 854 0 108 0 33 0 0
AHE7 1 534 0 0 0 0 0 754
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C nokpbiTnem
MOPLRYT oporn, | monocs | nouicyaonon (1RO | He | Obune
KM pBuxeHua | | Tuin
6onee 2x

1 2 3 4 5 6 7 8 9
AHG8 278 278 0 0 0 0 0 0
AH70 3 042 25 277 0 0 0 1 488
AH71 162 0 264 0 0 0 0
AH72 1147 1 147 0 0

AH75 1 871 0 0

AH76 986 327 0 659 0 0 0 0
AH77 1 298 315 983 0

AH78 1 076 0 0

AH81 1143 1 003 0 0 0 0 0 140
AH82 1 261 1 071 0 0

IAH83 172 0 0

AH84 1188 1188 0 0 0 0 0 0
AH85 338 0 0 0 0 0 0
AH86 247 0 0 0 0 0 0
AH87 606 0 0 0 0 0 0
O6uiee 151 803 | 125081 | 2312 |10 783| 200 99 2004 | 11324
ObLee (%) 82% 2% 7% 0% 0% 1% 7%

ABTOZI0pOra OOUIEero NoMb30BaHNA MeXAyHAapOAHOro 3HaueHnsa A-380 lysap —
Byxapa — Hykyc — beliHey nmeeT 0bLlyio NpoTAaXeHHOCTb 1204 KM 1 NMPOXoanT Mo
TepputopuAam 4 pernoHoB: Kawkagapba — 150 kv, byxapa — 289 km, Xope3m — 113 km,
KapakannakctaH — 652 kM. ABNSACh OMOPHOM CETbIO CTPaHbl, OHa obecnedmBaeT
HaneXHble BHYTPMOONACTHbIE, MEXXOONACTHBIE U MEXAYHAPOAHbIE TPAHCMOPTHbIE CBA3M.
[1POEKTHbIN YUACTOK BXOAUT B COCTaB MEXAYHAPOAHbBIX TOAHCTIOPTHbBIX KOPUAOPOB, TaKMX
Kak E-40, AH-63 Tpaceka-27, Tpaceka-28 1 ABNAETCA BaXXHbIM y4acTKOM, obecreyvsa-
IOLLMIM BbIXO[ B CEBEPHOM 1 CeBEPO-3aMnaHOM HanpasieHAX. ABTOLOPOra B LIe/IOM
bopMMpyeT YacTb BOCTOYHO-3aMaAHOrO TPAHCMOPTHOMO KOPWUAOPA, MO3BONSIOLIETO
3OPEKTVMBHO MHTErPUPOBATb B MEXAYHAPOAHYIO TPAHCMOPTHYIO CUCTEMY MO CEBEP-
HOMY 1 CeBepO-3anaHOMy HanpasneHvam B cTpaHbl CHI 1 EBponbl, B 1Oro-3anagHom
1 1OKHOM HaMnpaBneHnax — K nopTtam lepcnackoro 3anmea 1 YepHoro mopA. nvHa
MapLwpyToB A3MaTCKOM CETU AOPOT ONA OLEeHKM CTOMMOCTU YCOBEPLIEHCTBOBAHMA
1N MOAEPHM3aLMN N3N10XeHa B Tabnuue. 5.8.

140



5. ABmomobuneHeie dopoau

Ta6nuua 5.8. AnnHa mapwpytos ACA[L

Ne CrtpaHa MapupyT N2 n’:("';lHa’
1 2 3 4
1 AdraHucTaH AH1, AH7, AH62, AH71, AH76, AH77 4,247
2 ApmeHua AH81, AH82, AH83 958
3 AzepbaiigxaH AH5, AH8, AH81, AH83 1,442
4 baHrnagew AHT, AH2, AH41 1,804
5 ByTaH AH48 1
6 Kambomka AH1T, AH11 1,339
7 Kuraii AH1, AH3, AH4, AH5, AH6, AH14, AH31, AH33, AH34, AH42, 25579
AH61, AH65, AH67, AH68 '
8 CesepHas Kopeda | AH1, AH6, AH32 1,320
9 [py3na AH5, AH81,AH82 1,154
10 | MHawa AH1, AH2, AH42, AH43, AH45 - AH47 11,432
11 VIHooHe3ns AH2,AH25 3,989
lcnamckas
12 | Pecnybnuka AH1, AH2, AH8, AH70, AH71,AH72, AH75, AH78, AH81, AH82 11,152
VpaH
13 AnoHuna AH1 1,200
14 | KazaxcTtaH AH5, AH6, AH7, AH60 - AH64, AH67, AHE8, AH70 13,189
15 | Kelproi3ctaH AH5, AH7, AH61, AH65 1,695
16 | Jlaoc AH3, AH11, AH12, AH13, AH15, AH16 2,297
17 | Manamsua AH2, AH18 1,595
18 MoHronua AH3, AH4, AH32 4,286
19 | bupma AH1, AH2, AH3, AH14 3,003
20 Henan AH2, AH42 1,321
21 [TakmcTaH AHT, AH2, AH4, AH7, AH51 5,377
22 | OuAannnHbI AH26 3,517
23 IOxHasa Kopen AH1, AH6 907
24 Poccnirckan AH3, AH4, AH6, AH7, AH8, AH30, AH31, AH60, AH61, AH63, 16869
Depepauus AH64, AH70 !
25 | CuHranyp AH2 19
26 | Wpw-laHka AH43, AH44 650
27 | TapKMKNCTaH AH7, AH65, AH66 1,925
28 | TannaHa AH1, AH2, AH3, AH12, AH13,AH15, AH16, AH18, AH19 5112
29 | Typuwmsa AHT, AH5, AH84, AH85, AH86, AH87 5254
30 | TypkmeHnucTaH AH5, AH70, AH75, AH77, AH78 2,204
31 | Y3b6ekumcTaH AH5, AH7, AH62, AH63, AHE5 2,966
32 BbeTHam AHT, AH14, AH15, AH16 2,678




[ymu coobuweHus

B cocTaB Y30eKCKoW HaLMOHanbHOM aBTOMArncTpani BxoaaT 11 aBTofopor 1 2 HOBbIX
HanpaeneHns, ogHako agona astogoporn A-380 lysap — byxapa — Hykyc — beliHey,
OHa ke AH63 cocTaBnseT 36% OT 0bLLen NPOTAKEHHOCTIN Y30eKCKOM HaLOHaNbHOM
aBTOMarucTpann. Becomoe 3HauyeHwme agrogoporn A-380 l'yzap — byxapa — Hykyc —
BeliHey B Y30eKCKoW HalMOHanbHOW aBTOMarucTpany npeanonaraeT CyllecTBeHHoe
yRyylleHre ee TPaHCNOPTHO-3KCMITYaTalMOHHbBIX MOKas3aTenen.

5.9. MexxgyHapogHble aBTOMOGUbHbIE AOPOrY N aBTOMarnucTpanu

1. OCHOBHbIE 1 MPOMEXKYTOUHbIE JOPOMM, UMEHYEeMbIE OPOramm Knacca A, UMetoT ABY3-
HauHble HOMEPa; OTBETBNEHNA 1 COeAVHNTENbHbBIE AOPOTI, MMEHYEMbIE JOPOraMm
Knacca B, MMeloT Tpex3HauHble Homepa.

2. OCHOBHbIE IOPOr CEBEPO-IOKHOIO HANPABNEHNA UMEIOT ABY3HAUHbIE HEUETHbIE
HOMepa, OKaHuYMBaloUlecs Undpon 5 1 Bo3pacTalouine C 3anafa Ha BOCTOK.
OCHOBHble AOPOTM BOCTOYHO-3aMaAHOIo HanpasieHa UMEIOT BY3HaYHbIe YETHbIe
HOMepa, OKaHuMBatoLmecs Lndpon O 1 Bo3pacTatolLve C ceBepa Ha tor. [pomexxy-
TOYHbIE OPOMM VIMEIOT COOTBETCTBEHHO [1BY3HaUHble HEUETHbIE 1 [1BY3HAYHbIE YeTHbIE
HOMEPA, 3aK/OYEHHbIE MEXY HOMEPaMUM TeX OCHOBHbIX IOPOT, MEXAY KOTOPbIMU
OHW pacnonoxeHbl. loporn knacca B nmetoT TpexaHayHble HomMepa, NpryemM nepeas
Lundpa coBnagaeT C HOMEPOM ONMKalLLIEN OCHOBHOW JOPOMM, PACMONOKEHHOM
K ceBepy OT fiaHHOW fjopork B, a BTopas Lindpa CoOBNaaaeT C HOMEPOM bRnKanLen
OCHOBHOW [OPOrK, PacnoNOKEHHOM K 3anady OT YNOMAHYTOM Aoporv B; TpeTba
Uvdpa NpencTaBnseT cobo NOPAAKOBbIA HOMEP.

3. [loporn knacca A ceBepo-toXKHOIO HamnpaseHna, PaCNONOKEHHbIE K BOCTOKY OT
aoporn E 99, umeloT Tpex3HauHble HeyeTHble Homepa oT 101 fo 129. K 31vm foporam
NPUMEHAIOTCA 1 APYTe NPaBna, yNOoMAHYTbe B MyHKTE 2 BbilUe.

4. OTBETBNEHMA 1 COEAUHUTENbHbBIE AOPOrK, PACMONOKEHHbBIE BOCTOUHee aopork E 101,
MMEIOT TPEX3HaUHbIE HOMEPA, HaurHatowmeca ¢ 0 — ot 001 go 099.

YCJ10BUA, KOTOPbIM AOJ1XKHbl OTBEYATb MEXAYHAPO/HbDIE ABTO-
MATUCTPAJTIA

O6wue nonoxeHus

OCHOBHbIE XaPaKTePUCTUNKK, KOTOPbIE OOKHbI 6bITb MPWHATLI NPW CTPOUTENBCTBE,
0byCTponcTBe, 000PYAOBAHMN 1 PEMOHTE MEX/YHAPOAHbIX aBTOMArncTpanei, meHy-
eMbIX B ,D,aJ'IbHEI7IL|JeI\/\ «MeXOYHapOAHbIMW AOPOraMW», N3NTOXKEHbI B MPOBEAEHHbIX
HWXe MOJTIOXKEHNAX, KOTOPbIe pa3pa6OTaHb| C Y4ETOM COBPEMEHHbIX KOHLI,eI’ILI,VII;I
B O6J'|aCT|/| OOPOXHOIO CTPOUTE/IbCTBA. B npuHUmMne oOHW He OTHOCATCA K HaCeJleHHbIM
nyHKTam. [pun CTPOUTENbCTBE MeXOyHAaPOAHON AOPOrW ee cneayeT NpOoKIaabBaTh
B 06be3/] HaceNeHHbIX MYHKTOB, €C/IM OHa CO3AAET B HIX ONpPeAeneHHbie Heyao6CTBa
VNN OMACHOCTb.
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CTpaHbl [OMKHbI MPeanpPUHUMATD BCAYECKME YCUNUA A1 COONI0AEHMA HACTOALLMX
MONOXEHN Kak Npw CTPOUTENIbCTBE HOBBIX AOPOT, TaK U MPU MOAEPHU3ALINK YKe
CYLLECTBYIOLMX.

KNACCMOUKALMA MEXXAYHAPOOHbIX AOPOI
MexayHapoaHble JOPOrv JeNATCA Ha CeayioLvie KaTeropum:

1. ABTOMarucrpanu

TepMrH «aBTOMarncTpanb» 03HavaeT JOPOry, CneLnanbHO NOCTPOEHHYIO W NpedHa-
3HAYEHHYI0 ANA ABMKEHNA aBTOTPAHCMOPTHBIX CPefiCTB, KoTopasa He 0OCyX1BaeT
NPWAOPOXHbIE BN3IEHNA 1 KOTOPas:

i) 33 MCKNtoYeHeM OTAENbHBIX MECT UK BPEMEHHO MMEET OTAe/bHble Npoe3xKine
YacTu ANA ABMKEHNA B 0O0WX HAaNpaBNeHNAX, OTAeNeHHbIe APYr OT Apyra pasnenvTesb-
HOW NONOCOW, He NPeAHA3HAYEHHOW ANA ABUKEHNA, UV, B UCKITIOUNTENbHBIX CITyYasX,
APpYrMMu cpeacTsamu;

ii) He MMeeT nepecedeHna Ha OAHOM YPOBHE C AOPOraMM, Xene3HOAOPOKHbIMU
NIV TDAMBAWHBIMU MY TAMM 1 NELWEXOAHbIMM LOPOXKKaMU; U

i) cneumanbHO 0603HaYeHa B KauecTse aBTOMarucTpanm.

2. CKOpOoCTHblie goporu
CKopoCTHasA aopora NpefcTaBnseT cobo 4opory, NpefHazHauYeHHYo ANa ABMKEHNA
aBTOTPAHCMOPTHbBIX CPEeACTB, Bbe3/] Ha KOTOPYH BO3MOXEH TObKO Yepes pa3BA3Ku
N Ha perynmpyembix nepeKkpecTkax u
i) Ha NPoE3Xen YacTh (MPOEe3XKMNX YACTAX) KOTOPOW 3amnpeLLieHbl OCTaHOBKA U CTOAHKA;
ii) KOTOpadA He MMeET NepeceyeHNna B OHOM YPOBHE C OOBIMU Xene3HOA0POKHbIMM
MO0 TPAMBANHBIMM MY TAMMN AN C TPOTYAPOM.

3. loporn o6bI4HOrO TUMA

[lopora obbluHOro TvnNa NpefcTaBnaeT cobom AOPOry, KOTOPOK, B MPUHLIMME, MOTY T

NOJIb30BaTbCA BCE KATErOPUM YUACTHNKOB AOPOXKHOIO ABUMKEHMUA U TPAHCMNOPTHbIX

CPeACTB. Takaa aopora MOXeT UMETb eANHYI0 U OTAENbHbIE MPOE3XKME YACTU.
MexayHapoaHble aBTOA0POMM AOMKHBI MPefAnoYTUTENLHO NPeacTaBnATs Cobo

aBTOMAruCTpany Uim CKOPOCTHbIE AOPOT.

FTEOMETPUYECKUNE XAPAKTEPUCTUKA

1. O6wMe nonoKeHna

BbI6OPOM reoMEeTPULECKIX XapaKTePUCTVIK 0becneynsaeTcs Hagnexalias 6e30nacHoCTb
7 6EC["IDGI'IFITCTBGHHOG OBUXEHME TPaHCMOPTHbLIX CpedcTB C MUHUMalbHbIMIK 3aTOPaMI
C YUYETOM Ha3zHaueHVs AoPOr 1 00LLEro NoBeAeHWs BoaUTENEN.
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OCHOBHbIe HOPMbI MPOEKTUPOBAHNA PACMPOCTPAHAIOTCA OAHOBPEMEHHO Ha CTPO-
UTENbCTBO HOBbIX AOPOT U MOAEPHM3ALMIO yXKe CyllecTByoWMX. OgHako B MoCneaHeM
cnyvyae HeobxoAVMO YUMTBIBATb OrPaHUUMBaIOLLME GaKTOPbI U MECTHYIO CneLuduKy
N TMOKO NOAXOANTb K MPUMEHEHNIO OCHOBHbIX HOPM B LIENSAX COXpaHeHwus oblLien
LieNIOCTHOCTM MapLIpyTa. 9TO AaeT BO3MOXKHOCTb He CTOMb CTPOro cobntofaTb HeKo-
Topble 6a30Bble NapameTpbl, YTO, B CBOK ovepe/b, MO3BOMAET MOBbICUTL KaueCTBO
TPacchl 1 ee BOCNPUATME BOAUTENEM («U4MTaeMOCT» aBTOOPOIM) B LIENAX MOBbILLEHNA
6e3omnacHoCTL.

Ocoboe BHVMaHVe crneayeT yaenaTtb Ciydasm No3TanHoro obyCcTponcTea opory,
C Tem YTOObI Ha KaxaoMm dTane cobnofanach oblias LIeNnoCTHOCTb MapLipyTa (He 3abbiBas
O BaXKHOCTM Nepexoaos).

B cniyuae noatanHoro cTpouTenbCTBa aBTOMarncTpan Unv AOpOorv € OTesbHbIMK
NPOEBKMUMI YaCTAMM, KOrda Ha NMepBOM 3Tare B CTPOM BBOAUTCA NMLLb OAHA MPOe3Kas
YacTb ANA ABUKEHMSA B 000VX HaNpaBneHusx, HEOOXOAMMO MPUHUMATL MEPBI K TOMY,
yTOObI Ha TAHHOM MEePBOM 3Tare ABMKEeHVe Mo NPoe3Ket YacTy B ABYX HANpPaBIeHMsX
BOCMPUHMMANOCh UMEHHO KaK ABUXEHME B 1BYX HAMPaBIeHWsaX 1 YTobbl Cama Jopora
MOI1a MCMOSb30BaTLCA AM1S TAKOrO ABMKEHWSA; 3TO NpearnonaraeT obecneyeHue BUAnN-
MOCTV Ha y4yacTKax 0broHa Ha 6onbliel YacTh TpacChl A1A TPAHCMOPTHbIX CPEeACTB,
ABVDKYLLIMXCA B KaXKAOM HanpaBneHnu, 1 Mo BO3MOXHOCTU MaKCUIManbHYO MaCKMPOBKY
CTpouTeNbHbIX OOBEKTOB, KOTOPbIE AOMXKHbBI ObITh BO3BEAEHbI B OKOHYaTENIbHOM BUAE
33 BpeEMSA CTPOUTENbCTBA.

PacueTHble NapameTpbl M pasMepbl MPoe3Kelt YacTu 3aB1CAT OT BbIOOPa KaTeropum
JIOPOr, KOTOPbIN, B CBOKD OYepefb, 3aBMCUT OT ee Ha3HaueHNsA, YCIoBUIA MeCTHOCTM
(penbeda, 3aCTPOMKM OKPEeCTHOCTEN 1 T.A4.) U OBLLMX TEXHNKO-3KOHOMMYECKIMX aCNEKTOB.
Bbibop KaTeropuu npeanonaraeT:

B BHYyTpEeHHee COOTBEeTCTBME (OAHOPOAHOCTb) XapaKTePUCTUK MPUAOPOMKHbIX
0OBEKTOB;
B COOTBETCTBME OPOrK ee BOCMPUATUIO YUACTHUKAMU JOPOKHOTO [IBUKEHMIS.

70T BLIOOP NO3BOASET ONPEAENUTL OOLLMI NMOAXOL K 00YCTPOMCTBY CO3/1aBaeMOro
MapuipyTa (N1 yyacTka) U COOTBETCTBEHHO OKOHYATEIbHO HAaMETUTb BCE S1eMeHThI
NpoekKTa (reoMeTpUYecKre XapakTePUCTKY, 3HaKM 11 0O0pYAOBaHVE U NepeceyeHns).
Kaxgown Kateropum aBTo4opory npeanucoiBaeTca COOTBETCTBYOLWMA AMana3oH
PaCUYETHbBIX CKOPOCTEW,

PacyeTHas CKOpOCTb MpencTaBnaeT CoOboM CKOPOCTb, KOTOPas BbIOMPAETCS NMpn
MOZEPHM3aLMM U CTPOUTENBCTBE AOPOMU C LIENBIO ONpeaeneHs reomeTpryeckix
XapaKTePUCTUK, AOMYCKaloLMx 6e30macHoe ABUKEHE Ha STOW CKOPOCTY OTAENbHbIX
TPAHCMOPTHbIX CPeaCTB.

CpaBHeHVe NapaMeTpOB MexIyHapoaHom cetn «E» ¢ napameTpamu LUHK 2.05.02-07
nokasaHo B Tabnuue 5.9.
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Ta6nuua 5.9. CpaBHeHVe NapamMeTpPOB MeXXAYHapPOAHOoI ceTu «E»
c napameTtpamu LLUHK 2.05.02-07

Ne HanmeHoBaHue nokasartenei LLIHK 2.05.02-07 MexpayHa-
poaHasa CeTb
«E»
1 2 3 4
1. ABTOMATVCTPATIV ( 1-A/B)
1 PacuéTHaa cKopoCTb (pekomMeHayemasn Km/u) 100-150 80-140
2 | Pagnycbl KonBbIX BbIMYKIOW M BOTHYTOM M 27000 4000-8000 3000-18000
2000-6000
3 [MpononbHbIN YKNOH % 30 70-40
4 MuHUManbHbIe PpaccTOAHVA BUANMOCTH, M 300 100-300
5 MuHMaNbHaA WUpKHA NONOCH! ABUMXEHWIA, M 3,75 3,5
6 | WvpnHa( MMHUMaNbHas) 060UVHbI, M 3,75 3,25
7 | HaumeHblas WrpyviHa yKpenneHHoM nonocs 060UMHbI 0,75 0,70
8 | PacuéTtHan MHTEHCMBHOCTb ABWXKEHWMA, aBT/CyT 7000
M. CKOPOCTHBbIE OPOTA{16B- 11}
1 PacuéTHada cKopoCTb, KM/4ac 80-120 80-120
2 | Pagnycbl KoMBbIX BbIM., M 15000 1000-10000
BOTH., M 2500-5000 2000-4200
3 | NMpoponbHbIN yknoH — % o 40 70-50
4 MWHVMaNbHbIE PacCT. BUANMOCTM, M 225 100-200
5 MuHUManbHaga WUpPKUHa NONOChI ABUXEHNA 3,75 3,5
6 | WvpnHa 0604MHBI, M 3,75 3,25
7 HavmeHbluas WrprHa yKpenneHus nonockl 0604MHbI, M 0,5 0,5
8 | PacuéTHana MHTEHCMBHOCTb ABWXKEHWMA, aBT/CyT 3000-7000
[ll. OBbIYHBIE JOPOTM (Il — IV KaT.)
I PacuéTHaa cKopoCTb, KM. /4 80-100 60-100
2 Pagunycol KpyBbIX: BbiM., M 5000-10000 1500-6000
BOMH., M 1000-1500 1500-3000
3 [MpononbHbLIN YKAOH % O 50-60 80-60
4 | MrHMMansHoe pacCcToAHre BUAVMOCTY, M 125-175 70-150
5 MuHMMaNbHaA WUpPKHA NONOCH! ABUXEHWIA, M 3,0-3,5 3,0
6 | WrpuHa (MMHMManbHasA) 060oUNHbI, M 2,0-25 2,5
7 | HanmeHbluas lWrpKHa yKpenaeHHoM nonockl 0604MHbI, 05 0,7
M
8 | PacuéTHana MHTEHCUBHOCTL ABVIKEHWA, aBT/CyT. 200-3000
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5.10. be3onacHOCTb AOPOXKHOIO ABUXKEHUA

Bonpockl 6e30nacHOCTY ABWKEHVIS MO aBTOMOOWbHBIM JOPOramM NpriodpeTatoT BO BCEX
CTPaHax C KaxkbIM roflom BCe 6onbliee 3HaueHe B CBA3M C POCTOM MapKa aBToMobumel
N UHTEHCUBHOCTU ABUXEHMA. KONMUYeCTBO HeCUACTHbIX C/lyYaeB Ha aBTOMOOUIbHOM
TPaHCNOPTE MOKa ellie 04YeHb BEMIMKO MO CPaBHEHMIO C APYTMMM BUAAMM TPAHCMOPTa.

B cpenHem anda pafa CTpaH OTHOCKTENbHOE KOMMYeCTBO nornbwux Ha 100 MaH. nacc/
KM Ha pa3sHbIX BUAAX TPaHCNOpTa COCTaBAAET: ANA xene3HoaopoxHoro — 0,35, ana
Bo3aywHoro — 0,53 v ana asTomobunbHoro — 2.0. OCHOBHOe yCoBMe obecneyeHne
6e30MacHOCTM ANCUMNIVHA BOXAEHNA aBTOMObUNen. BoanTens AonxeH n3bnpas
PEXMM YUNTBIBATL BPEMSA CYTOK, MOrofly, KOHCTPYKTVBHbIE OCODEHHOCTY aBTOMOOUNS,
JIOPOXHbIX 3HAKOB, @ Takke OnepaTUBHbIM YKazaHWAM PaboTHUKOB CNyKObl perynn-
POBaHWA ABUXKEHMS.

Bonblyto ponb UrPaeT KynbTypa BOXAEHWA, MPY KOTOPOW KaxK /bl BOAWTeNb 0653aH
obecrneurBaTb 6€30MaCHOCTb ABVXKEHMA BCErO NMOTOKA aBTOMOOUIIEN.

He meHee BaxHO aAns obecneueHns 6€30MacHOCTV NpenynpexaeHne BO3HUKHO-
BEHMA aBapUIHbBIX YCIOBUI Ha JlOpPOrax elle npu NpoeKTMPOBaHMM 1 B MpoLecce
nocnenyoLLel Nx SKCrtyaTaumn ¢ Tem, YTobbl BOAWTENb, CTPOTO COOMI0AAIOLLIMIA NPaBUa
ABVPKEHNA, Obi rapaHTMPOBaH OT BO3MOXHOCTU [OPOXKHO-TPAHCMOPTHOMO NpoucLie-
CTBUA. Be30MacHOCTb A0MKHa 06eCneunBaThbCa JOPOXKHUKAMM, @ HE OpraHamu perynm-
POBAHNA ABUKEHNA. [NABHbBIN KOUTEPUI NMPY HOPMUPOBAHWM TPEOOBAHWIN K S11eMEHTaM
nnaHa 1 NPoUA 1 Ha3HAYEH MEPONPUATAI, MPOBOANMbIX CITY»KOOW IKCMyaTaLmnm
JIOPOr ANA COXpaHeHMA MOCTOAHHbBIX TPAHCMOPTHbIX KaueCTB A0POr B NepemeHHbIX
norofHbIx ycnosuax. C 3ToM TOUKM 3peHUA KaxKabl JOPOXKHDBIN 3HaK, HakablBatoLWMA
OFPaHMYEHUA Ha PEXMMbI IBUKEHWA, CBUAETENbCTBYET O HEONArONPUATHBLIX MeCTax
Ha fopore, 4OMNYLIEHHbIX MPY CTPOUTENLCTBE.

Be3onacHoCTb ABMXEHNA obecneunBaeTca cnenyoLnmMmn MeponpUaTUAMM: 0OOCHO-
BAHHOCTbBIO TEXHMYECKNX HOPM Ha OTAeSbHbIE 31EMEHTbI OPOT, 3HAaUEHMA KOTOPbIX
JO/KHbI COOTBETCTBOBATb CKOPOCTM ABUXKEHNS, PALMOHANbHBIM COYETaHUEM SNIEMEHTOB
JIOpOr B NnaHe 1 npoduse, CoxpaHeHnem B MpoLiecce SKCnslyaTaumm, B nepeMeHHbIX
MOrOAHBIX YCIOBUAX TPAHCMOPTHBIX KAUeCTB AOPOTH, MPUAGHHDBIX e/ NPV CTPOUTENbCTBE.

Be3onacHOCTb cumTaeTcs obecneyeHHOW, eciin rapaHTUpPyeTCa YCTOMYMBOCTb aBTO-
MOOWNA, a TakKe BUOVMOCTb AOPOMM, HEOOXOAMMAA 18 OCTAHOBKM aBTOMOOWA Nepe[
BO3MOXKHbBIM MPENATCTBMEM, HEOXAAHHO BO3HUKLUMM Ha MyTW. OAHAKO MPK 3TOM UCXOAAT
13 HaNPsKEHHOTO PeXxrma yrnpaBneHus aBTOMOOMNEM SKCTPEHHOTO TOPMOKEHNA
C NOMIHBIM MCMOMBb30BaHEM TOPMO3HOMO YCUAKA, PaboTbl ABUIATENA MPW MOSHOCTHIO
OTKPBITOWN APOCCENbHOM 3aCIOHKE I TOYHOIO U C OYeHb MaslbIMA OTKNOHEHUAMM
CnefoBaHna aBToMoOMAA MO HaMPABIEHMIO OCK UCMONb3YEMON MONOCh MPOe3Kew
yacTy. Bonpockl obecneyeHns MexaH14eCKon yCTOMUUBOCTY ABMKEHNS aBTOMOOUAA A0
nocneaHero BpemeH Npeobnafanit Hafi CoobpaxeHuamM ynobCcTa ynpasneHna ans
BOAMTENA U ABUXKEHNA ANA MACCaKMPa, a TakKe SKOHOMMYHOCTb MepeBO30K.
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CocToAAHME aBapUINHOCTM Ha aBTOMOGW/IbHBIX floporax Mupa

OnHOW 13 OCTPENLLINX COLManbHbIX MPobnemM A BCeX CTPaH M1pa ABAAeTCs npobnema
CHWKEHMA YPOBHA aBapPUIMHOCTU Ha aBTOMOOWbHbBIX [OPOrax NoCTOSHHO PacTy-
LWero yncna norbLvx 1 NoCTPaAaBLIMX B JOPOXHO-TPAHCMOPTHbBIX MPONCLIECTBUAX.
MNpobnema obecneverna 6e30MacHOCTV JOPOKHOTO [BUKEHNA CTAHOBUTCA M100ANbHbIM
BbI30BOM [/1A BCETO YenoBeyeCTBa.

B exerogHbix oTyeTax 06 ypoBHe TpaBMaTM3Ma B MUPe, MOArOTaBMBaEMbIX MO
3afaHnio MexayHapogHoro KpacHoro Kpecta  KpacHoro lNonymecala, ykasbliBaeTcs,
yTO NPOBEMA OPOKHO-TPAHCMOPTHBIX MPOUCLWIECTBIUI 3TO «... MOCTOAHHO 0OOCTPSA-
toLancs rnobanbHas Npobnema, CBA3aHHas C TPaBMaTV3MOM, MPUBOAALLASA K rbenu
M YXYILEHWNIO YCITOBUI XKN3HW NIOLEN, CAEPKMBAIOLLAA Pa3BUTME CTPaH 1 MPUBO-
AAWas K 60MbLWON YA3BMMOCTU MUITIMOHOB NtoAe». MexxayHapoaHbii KpacHbin KpecT
1 KpacHbi [oyMecaL Npr3biBakoT K akTVMBHbIM AEUCTBUAM MO NpefynpexxaeHuto
TaKOrO BY/A@ €XKef]HeBHOrO TPAaBMaTV3Ma — KBMBANEHTHOW r’MOENn Ha 3eMHOM Lape
exenHeBHO nopsaaka 2700 yenosek.

Be3onacHOCTb ABMKEHWs 3TO 1 NpobnemMa 300p0Bbs HaceneHus. Nocneanue
nccnefoBaHva No MobanbHoM 3HAUUMOCTY TpaBMaT3Ma, BbiNONHeHHbIe [apBapACKMM
Yruusepcutetom CLIA no 3agaHnio Bcemmpron Opranrzaummy 3apaBooxparHenuma (BO3)
1 BcemmpHoro baHka, nokasanu, 4to Cpean B3pOC/Ioro HaceneHnsa B Bo3pacte 15-44
NeT DOPOXHO-TPAHCMOPTHbIE MPOUCLIECTBMA ABNAIOTCA OCHOBHOW MPUYUHOM CMEPTH
MYXKUMH 1 MATAA N0 CUYETY NPUUMHA CMEPTY XKEHLLMH. bonee Toro, 3Tu e nccnefoBaHmna
nokasanu, 4to K 2020 rofly AOPOKHO-TPAHCNOPTHbIE MPOVCLLIECTBMA 3aMMYyT TPeTbe
MeCTO B M1PE B PaHre NPUUMH CMePTH NOCHEe CEPAEUHbIX 3aD0NEeBaHWI 1 Aenpeccun.

CoBpemeHHble MacliTabbl 3ToM NPobnemMbl B MUpe CReaytollme: YACIo Nornbwmnx
B IOPOXHO-TPAHCMOPTHbBIX MPOVCLLIECTBUAX B Mpe cocTasndaeT 1171 000 yenoBsek B rog,
KonmyecTse paHeHHbIx 10—15 miH. B rof. bonee 163 000 aeTelt NorbaeT exeroqHo B MUPe,
n6onee 1,5 MNH. feTel NOMyYatoT PaHeHNs UK yBeuba. Bce 3Tv feTv B BO3pacTe A0 15 f1eT.

XOTA Napk aBTOMOOMNEN B Pa3BMBaIOLWNXCA CTPaHax cocTaBnaeT 32% OT Nnapka
aBTOMOOWIeN B M1Pe, Ha I0POrax STUX CTPAH MMeeT MeCTo 75% BCex AOPOKHO-TPAHC-
MOPTHbIX NPOUCLIECTBNI. B A31aTCKO-TXOOKEaHCKOM pernoHe 3a nocnenHue 10 net
2 MAH. Yen. norvbnu 1 17 MiH. 4en. 6bIno paHeHO WK NOAYYMNIO yBeubs. B JTaTuHCKOM
Amvepuike 1 B CTpaHax Kapnbckoro 6acceliHa 3a 3ToT e nepunoa nornb 1 MaH. yen.
1 6onee 10 MAH. Yen O6bINo paHeHo. PacnpefeneHvie Yicna NOrMoWNX B JOPOKHO-TPAHC-
MOPTHbIX NMPOUCLLECTBIAX MO PErioHam M1pa Clieaytollee: CTpaHbl J1aTnHCKon AmeprKki
1 Kapubckoro bacceriHa — 12%, CTpaHbl A3MaTCKO-TUXOOKeaHCKOoro pernoHa — 42%,
cTpaHbl CpeaHero BocToka — 2%, AGpurKkaHCKmne CTpaHbl — 8%, CTpaHbl EBponenckoro
Coto3a — 25%, cTpaHbl LieHTpanbHoW 1 BocToyHowm EBponbl — 11%.

STa npobnema vmeeT 1 6oNbLLIOe OTpULIaTENbHOE SKOHOMMYECKOe BO3ENCTBME,
L OPOXKHO-TPAHCMOPTHbBIE MPOUCLLIECTBUA CAEPMKMBAIOT SKOHOMUYECKOE 11 COLMANbHOE
pasBuTVE.
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Ha HaumMOoHanbHOM YPOBHE OHM MPUBOLAT K SKOHOMUYECKIM MOTEPAM PaBHbIM 1-3%
OT BafIOBOTO HaLMOHAbHOTO NPofgyKTa. BcemmnpHbin baHk mokasan, uto B pesysbrate
JOPOXHO-TPaHCMOPTHbBIX MPOUCLIECTBMI rMobanbHbIE SKOHOMUYECKME NOTepH B MUpe
cocTtaBnAoT 500 MApA. AONNAPOB B FOA. TONbKO B Pa3BMBAIOLLMXCA CTPAHAX eXerofHble
noTepu OT AOPOXKHO-TPAHCMOPTHBIX MPOUCLWECTBUI cocTasnAloT 100 Mnpa. 4O
N couManbHoe pa3BuTMe MHOMVIX CTPaH. Ha HauMOoHanbHOM YPOBHE OHWM NPUBOAAT
K 3KOHOMMNYECKMM NOTepAM PaBHbIM 1-3% OT BanOBOro HalLMOHANbLHOIO NPOayKTa.
BceMmpHbI BaHk Nokasan, 4to B pesynbTaTe AOPOXHO-TPAHCMOPTHBIX MPOVCLLIECTBUIA
rnobanbHble SKOHOMMUECKME NOTEPU B MUPe COCTaBnAlT 500 MAPA. amepUKaHCKIMX
[ONNAapOB B rof. TONbKO B Pa3BMBAIOWMXCA CTPAHAX eXXerofHble NoTepn OT JOPOX-
HO-TPaHCMOPTHbIX MPOUCLIECTBUI COCTaBNAIOT 100 M. aMeEPUKAHCKMUX OOSIN.

Cutyaums c 6e30MacHOCTbIO ABMKEHUA Ha aBTOMOOUbHbIX foporax Poccun

B 2000 ropy B [ITM Ha noporax Poccuun nornbno 29594 uenosek 1 179401 yenosek
6bin paHeH. MyHMManbHoe Ynucno normbLInx 3a nocnenHne 10 neT Obino 3aperncTpu-
poBaHo B 1997 roay. BmecTe ¢ Tem 3a 1998 roa pocT umcna AT ¢ 0cobo TaKKMMM
nocneactsuamn (5 v 6onee nornbvx nnu 10 1 6onee noctpagaswux 8 A1) coctaBun
12,4%, a 3a 1999 rof cHuxeHwue Takmx ATl coctasuno 18,6%.

CornacHo nocneaHnm CTaTUCTUYECKMM AaHHbIM HaceneHmne Poccumn coctaBnaet
148,3 MnH. yen. C MOMeHTa OKOHYaHWA Bropot MpoBO/ BOVHbI Ha fioporax Poccum pocTt
aBTOMOOUBHOIO [IBVKEHMST OMepekan Pa3BUTUA CETV aBTOMOOWMITbHbIX OPOT. Tak, 3a
nocneaHue 20 neT obliee KonMuecTBo aBToMobunei (Napk asTomobuner) ysenmumnca
B 5 pa3 (0cobeHHO 3a NocneaHve TpW roAa). 3a TOT e Nepuod NPOTAKEHHOCTb CETU
ABTOMOOUIbHbBIX AOPOT C TBEPAbIM MOKPbITUEM, 0becneurBaloLine KpyrnorogmuHoe
[IBUXEHWe, BO3POCa ToNbKo B 2 pa3a. Obllee KoNMuecTBO 3apermcTprpoBaHHbIX
B HacToALlee Bpema B Poccum BCex TMMOB aBToMobOMNeN okono 31,6 MiH. /3 3Toro uncna
70% COCTaBNAOT IMYHbBIE TPAHCMOPTHbBIE CPeACTBa. Ha HEKOTOPbLIX OPOrax MHTEHCUB-
HOCTb ABWXeHNA B 1,3-3,0 pa3a npeBbilaeT JOMyCTUMYIO 14 AaHHOW KaTeropmmn LOpory,
CpefHAa CKOPOCTb ABVMKEHNA CHU3MMACh A0 35-40 Km/u, uncno [TT1 pacteT HenpepbiBHO.
ExxeqHeBHO Ha JOpOrax CTpaHbl MPOUCXOAUT OKONO 450 NPOUCLIECTBII, B KOTOPbIX
rnbHeT 6onee 80 yen. n okono 500 yen. nonyyaloT paHeHnA. Okono 60% NormoLLmx
3TO aKTMBHAA YacCTb HaceneHns B Bo3pacte o1 16 no 40 net. TparnyHoCTb C1TyaLmm
3aKmoYaeTcs B Tom, uTo B ITT nonagaet 6onblioe KOMMYeCTBO AeTel B BO3pacTe OT 7
no 14 net. ExeronHo 6onee 3000 feTelt cTaHOBATCA MHBanuaamu. B 2000 roay 8 ATT1
paHeHo 21390 petelt (Bce get go 16 net), 1521 13 H1UX Normbno.

B Poccuum konuyectso norubwinx B [T B nepecyeTe Ha YUCNEHHOCTb aBTOMOOUb-
HOTroO MapKa v aBT-km Npobera B 5-10 pa3 bosblie, Yem B CTpaHax EBponbi.

bonee 70% [T nmeeT MeCTo B ropoaax 1 B HaCEIEHHbIX MyHKTax. TAXeCTb Nponc-
WEeCTBUI B 3TUX MeCTax B 2 pa3a HWXe, YeM Ha BHEFOPOCKMX aBTOMOOUbHBIX OPOrax.
Hanbonbluas TaxecTs npoucecTtsumin (bonee 20 normbuwux Ha 100 yen, BOBNEUYEHHbIX
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B [TI1) 6bina 3aperncTprpoBaHa Ha MarucTpanbHbiX dpeaepanbHbiXx aBTOMOOUbHbIX
Jloporax.

Huxe npnBeaeHbl pe3ynbTaTbl aHaM3a CUTYaUn Ha JOPOrax Poccum ¢ no3nuymm

KTO Bosneuen 8 [TT1, TE npowsowno npowvcwectsue n KOTA nponsowno OTT1.

BossnieveHue 8 J]TT nosib3ogamernel 0opoe

74,3% scex AT nponsowno no suHe soautenen, bonee 30% normbwmx 8 AT
ABNAOTCA BOAUTENN;

B Lenom 37,6% Bcex TpaBMupoBaHHbIX B ITTT ABnA0TCA nioam B Bospacte oT 27
110 41 rofia, okono 8% — ABNAIOTCA NOANM B BO3pacTe /—16 neT.

BosneyeHue asmomobusel

63% Bcex nonaswwux 8 AT aBToMobOMNEN ABAAIOTCA TUYHBIMW aBTOMODBUAAMN,
11% — aBTOOYChI, B 39% CyyaeB coBeplIaeTCA Hae3[ aBTOMOOMNA Ha Nellexoaa.
BriusHue 00poxHeix ycro8ull U OKpyxarouweti cpedsl

22,7% Bcex AT BbI3BaHO HEGNArONPUATHBIMU JOPOXHbBIMM YCIIOBUAMY;

73% scex AT nmeeT MecTo TONbKO B ropofax W HaceNeHHbIX nyHKTax, 24,1%
Bcex TI npour3owno Ha aBTOMOOUbHBIX OPOrax (BKOYasa y4acTKi B ropofax
1 HaceneHHbIX MyHKTax) Ha defepanbHON CeTh A0POT;

0K0#o 54,3% norubwwx B AT Ha BHErOPOACKNX aBTOMOOWbHbIX AOPOrax;

539% OT 00LWEro Yncna 3aperucTprpoBaHHbix 111, 54,3% norvbuinx 1 54,2% paHeHbix
MIMeeT MeCTo Nepuos C UIOHS Mo CeHTAOPD.

CTeneHb TAXKECT NPONCLIECTBIMI (KONMYeCTBO NornbLumx Ha 100 paHeHHbIX) MMeeT

cnepyioLLye TeHaeHUMN:

3a nocnefHue 2 rofa Taxects LTI Bo3pactna n gocturia yposHa 15 8 2000 roay;
Ha BHEropOACKMX aBTOMOOUIIbHbBIX I0POrax ypoBeHb TakecTn nocneactsuit ATM1
B [1Ba pa3a BbllLE, YEM B rOpOax.

CornacHo ctatmcTyecknm aaHHbIM 1999 roga oCHOBHbIMK MpuduHamu TT1T agna-

HOTCA:

HapyLeHve [TpaBun JOPOXKHOrO ABMXKEHNUA BoauTenamu (78,5%) 1 newexonamn
(23,9%);

HebnaronpusATHbIE JOPOXHbIE YCoBMA (22,4%);

HeucnpaBHbIM aBTOMOOUL (2,5%).

MpuurHamn OTT1 B 22,1% cnyvaes ABNAIOTCA BOAUTENN B COCTOAHUM OMbAHEHWA,

npeBbILLeHne CKOPOCTH ABUKeHNA 18,9% 1 Bble3[ Ha MOOCY BCTPEUHOTO ABMKEHNA —
15,9%. [MprynHaMm NpoOUCLIECTBUI C NELEXOAAMM ABNAIOTCA ClefyioLme:

nepexof NPoe3xen YacTu B HeYyCTaHOBIEHHbIX MecTax — 60,5%;
HenoAuMHeHe CUrHanam peryanpoBaHna JOPOXKHOIO ABVxeHna — 5,1%;
HeOXWOAHHbIV BbIXOA Ha MPOE3XKYI0 YacCTb 13-3a npendatcteua — 14,9%;
nepeaBuKeHne No NPoe3xer YacTn NPy Haanumm Tpotyapa — 4,1%;
nossneHve pebeHka Ao 7 NeT Ha Npoesxein Yactu 6e3 B3pocioro — 1,9%;
nrpa Ha npoesxen yactm — 19%;
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COCTOsIHVE onbAHeHKA newexona — 23,0%.

HebnaronpusaTHbIMM OPOXHbBIMM YCNIOBUAMU ABAAIOTCA:

CKONb3CKOCTb AOPOKHOIO NOKpbITUA — 70% Ciyyaes;

naoxaa POBHOCTb MOKPbLITUA — 5-8%;

HeykpenneHHble 06oUnHbl — 6% [TT1.

BHeapeHue Hosow dopmbl yueTta [TI1 NO3BOANNO NOBLICUTL HAAEKHOCTb CTaTh-

CTUYECKNX JaHHbIX.

B LesioM MOXHO OTMETUTb, YTO OCHOBHbIMW MPUYNHaAMW DOCTa aBapI/II7IHOCTI/I Ha

[0POrax CTPaHbl ABASIOTCA CrefytoLmne:

SKOHOMMYECKaA HeCTabUNbHOCTb B MepexoiHbIN nepuo;

NpUHATME defepanbHbIX 1 PErMOHabHbIX MPOrPaMm NoBbILLEHWs 6e30NacHOCTH
ABWKeHNA 6e3 PMHAHCOBOro obecneyeHms NPorpaMmMHbIX MEPOMNPUATUN;
HeAO0CTAaTOYHbIN YPOBEHb PAbOTHI yNpaBAeHYeCKoro annapara;
HenobMHAHCMPOBaHKe SKCNyaTaUuy A0POT 1 MePONPUATA NO OPraHU3aLum
JIOPOXKHOIO ABVIXEHNS;

OTCYTCTBME CBA3M Ha AOPOrax.

Tabnuua 5.10. TpeboBaHUA NPaBUA SOPOKHOIO ABVPKEHUSA B PA3/INUHbIX CTPaHax

MakcumanbHo fonycTumas
CKOPOCTb ABUXKEHWSA, KM/Y MuHMManbHblii Honyctumoe
CTPAHbI BHe BO3pacT, Aalowwni copepaHune
Ha Hace- BHacé- | npaso ynpaeneHus ankorons
agToma- | Horo | 'TEHHOM aBTOoMoOGUnEMmM B KpoBu, %
rmcrpanm MyHKTe
MyHKTa
AHpopa - 70 40 18 0,08
bonrapua 120 80 60 18 0,00
benbrua 120 90 50 18 0,05
HaHna 110 80 50 18 0,05
[epmaHun 130 100 50 18 0,08
OuHnaHana 100-120 80-100 50 18 0,05
BennkobputaHua 112 96 48 18 0,08
®OpaHuma 110-130 90 50 18 0,00
SCTOHMA 90 50 50 18 0,05
lpeunsa 100 80 50 18 0,05
Benrpua 120 80 50-60 18 0,05
Wpnanoua 88 64-88 48 17 0,10
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MakcnmanbHoO gonyctumas
CKOPOCTb ABUXEHNSA, KM/Y MuHUManbHblii Honyctumoe
CTPAHbI BHe BO3pacT, AaloLuii cofiepxaHue
Ha Hace- BHacé- | npago ynpaeneHus ankorons
agToma- | . Horo | 1€HHOM aBTOMOGUNEM B KpoBu, %
rucTpanm MyHKTe
MyHKTa

Mtanus 130-110 90 50 18 0,00
tOrocnasun 120 80 60 18 0,05
Vicnangua 80 80 50 17 0,05
JlnTea 130 110 50-70 18 0,00
JlatBUA - 100 60 18 0,05
Jliokcembypr 120 90 60 18 0,08
Hnoepnangbl 80 80 50 18 0,05
ABCTpUA 100-130 100 50 18 0,05
Y3bekncTaH 100 100 70 18 -
Poccua 130-110 90 60 18 0,016

5.11. OnbIT ANOHWMN B CTPOUTENbCTBE U SKCIyaTaL aBTOMOOUIIbHbBIX AOPOT
[ocne nopaxeHua BO BTOPOW MUPOBOW BOMHE ANOHCKAA S3KOHOMYIKa Havyana BOCCTa-
HaBVBATLCA, M YPOBEHb XI3HW MOCTENEHHO YyyLlanca, BCNeACTBME Yero Hauanoch
ObICTPOE pacnpocTpaHeHue asTomobuneit. Bcero 130,000 aBToMobunel 6bi10 3apern-
CTPVPOBAHO B KOHLIe BTOpPO MMPOBOW BOMHbI, HO KONMYECTBO ObICTPO YBEANYMBANOCH,
poctunrasa 500 000 asTomobunen k 1951 roay, a B 1953 rofly 8 AABa pasa [0 OAHOro
MWIMOHA, U CHOBA B [1Ba Pa3a A0 ABYX MWIIMOHOB B 1957 roay. dpa aBToMobunu-
3aUMK NpUWNO B ANOHMIO, TEM HE MeHee, C1CTeMa AOPOr OCTaBanoChk NoO3aav And
NoAAepKnBaHMA ObICTPOro YPOBHA aBToMOOMAM3aLmn. Panbgd [ YOTKMHC, 3KOHO-
MUCT MO NpurnatieHnto ANOHCKOro NpaBUTeNbCTBa, YTOObl MPOBECTU UCCeOBaHNA
Ha CKOpPOCTHOM MarncTpanu Meishin, nican B ceoem aoknage 1956 roga: «Joporu
B AiNOHMN B HecnbiXxaHHO NMIOXOM cocToAHUN. HuKakasa gpyrasa npombILWIEHHO
pasBuTas HauusA Tak He NpeHebperana cucremoi asTogopors (puc. 5.19).

[lopoxHas cuctema AnNoHWK B Te BpeMeHa Obina AeNCTBUTENBHO YXKAaCHOW. Bbino
MPOJIOKEHO TOMbKO 23% NepBOW KaTeropui CUCTEMbI apTEPUATTbHBIX HALMOHAbHbIX
aBTOMarucTpaneit. Tonbko fBe TpeTu OT O6Lero HalMoHanbHbIX JOPOT bV C MOKPbI-
Tem. MapwpyT Ne1, ABNAIOWNNCA 13 OCHOBHbLIX apTePUI MarncTpasny, CoevHAWan
Tokno ¢ Ocaka, 6bin ¢ NoKpbITUEM. [PaBUTENBCTBO AMNOHMM B TO BPEMS MPUHANO
npennoxeHune r-Ha YOTKMHCa 1 Cpa3y NPUMEHWNa X Ha MpakTuke. Taknum obpasom,
ynyylieHne fopor B ANOHWM NOLWO ObICTPLIMM TEMMaMK, MPOABUIas CTPAHY B SMOXy
BbICOKOIO 3KOHOMMYECKOro poCTa B nocneaytowme rogsl (pnc. 5.20).
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Puc. 5.19. CoctosiHue gopor B cepegnHe 1950-x rogos 6bis10 <HEBEPOSATHO
MIOXM», KaK U nncan YOTKNHC B CBOeM JoKnage.

Puc. 5.20. LilepeMOHMA OTKPbITMA CKOPOCTHOW aBTOMaructpanu «Tomen»
B anpene 1968 r., coeguHaAwwen Okag3saku ¢ Komaku.
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[lopora sBnseTca nyTem cOobL{eHVIs, KOTOPas OTKPbITa 415 00LeCTBEHHOIO MCMOSb-
30BaHVA U KNAaccUpuLMpyeTCa NO CneayowmmM BUaAM:
1. HaumoHanbHO-CKOPOCTHbIE aBTOMarncTpaniu.

2. HaumoHanbHble aBToMarucTpaniu.
3. ObnacTHble 4OPOrK.
4. MyHVLMNanbHbIe AOPOTU.

HauroHanbHble-CKOPOCTHbIE aBTOMArMCTpany GoOpMMPYIOT CTPaTerMUyecKyto TPaHC-
MOPTHYIO CETb 414 aBTOMOOMMEN No BCelt CTPaHe, M COeANHAIOT PaNoHbI MOAUTAYECKOrO
/ 3KOHOMMNYECKOTO / KyIbTYPHOTO 3HAYEeHME UK VMEKOT BaxkHOe BNMAHME Ha HaUWO-
HaNbHbIV MHTepeC (CTaTbA 4 3aKOHa O HALMOHANbHO-CKOPOCTHOM aBTOMarnmcTpani).

BmecTe ¢ HaUMOHaNbHO-CKOPOCTHBIMM aBTOMArUCTPANAMM, HalMOHaNbHbIe aBTOMa-
rucTpanv GopMUPYIOT CTPaTErMUYecKyto CeTb, TPAHCMOPTHYIO CeTb 1 OTBeYatoT Tpebo-
BaHMAM NPaBOBOro xapaktepa (CTaTbaA 5 3akoHa 0 Aoporax).

O6bnacTHble gfoporu 06pasyoT pPernoHanbHylo apTepranbHyo JOPOKHYIO CeTb
1 OTBEYatoT TpeboBaHMAM MPaBOBOro xapakTepa (CtaTbha 7 3akoHa O goporax).

MyHMLMNanbHbIe JOPOrW CIy»KaT B MyHULIMAANbHOW opucanKLmum (CTaTba 8 3akoHa
0 floporax).

YacTHble aoporun

CTapble MecTHble Joporu Loporu
B OPOXKHO-TPAHCMIOPTHOM

aKTe

«[loporv» B akTe NOPThI Vi raBaHy ~ —————— [oporn ——  CenbcKuie foporu

BynbBapbl/cagoBble [OPOXKM JlecHble foporu

[loporu B AOPOXHOM aKTe

Puc.5.21. Joporu B AnoHun
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bes NCTOPUK KOHHbIX 3KUMaXax, B ANOHMK ObINM TONBKO MoXMe O0pOorn B 1€ AHW.
Yto ewe XY»Ke, pa3pntme ABTOMOOMIIbHbIX nopor Hbina Her3bexHo MeaIeHHOW, noTomy
YTO MPMOPUTETOM ABNANIOCH Pa3BnTne >K€J'Ie3HO£LOpO>KHOVI cuctembl. B 3Tmx yCcnoBuAXx,
nporpaMmma NATUNETHEN nyTn Pa3BnNTNA Hbina 3anyujeHa Tak, 47100 MOMHOCTHIO YCKOPUTb
Pa3BnTHNA ABTOMOOUITBHbIX AOOPOT.

blogxeT Ha O6LLl€CTBeHHbIe pa6OTbI HE MOT yAOBNETBOPUTb MOCTOAHHO paCTyLLI.l/lVI
CNpOoC AOPOMXKHOIO ABMKEHWA, CNefoBaTelIbHO, Oblnn BBeeHbl ABe CNCTEMbI CI)I/IHaHCI/I-
POBaHNA: CMCTEMa MNIaTHbIX JOPOT U HanoroobnoXKeHKs ONA yBenm4yeHna KonyecTBa
OOPOXHbBIX MPOOEKTOB /1A NpoBeJeHNA 3a KOpOTKI/IM MOOMEXYTOK BPEMEHN.

Hiroshim

Puc. 5.22. CeTb HaLMOHaNbHO-CKOPOCTHOM aBTOMarncTpanu
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MNpenblaywmnin «3aKoH O CneuranbHbIX Mepax, KaCatoLMXCA JOPOKHOIO CTPOU-
TenbCTBa M ONaroyCcTponCTBa», MPUHATLIN B 1952 roay, NO3BONWA BBEIEHWE CUCTEMB
NNaTHbIX AOPOT, Fe HaLWOHabHble 1 MECTHbIE OPraHbl BAACTW MO Obl OfOIXKNTL
[OCTaTOUYHO [leHer, ANA Pa3BUTUA JOPOrU 1 3aeMHble AeHbr Obl Obl BbiMIayeHbl
C AOXOA0B OT COOPOB A1 HOBBIX [AOPOT.

Ha nnatHo gopore cuctema Obina NpYMeEHeHa B NePBYIo ouepeab AN HalmMo-
HabHbIX CKOPOCTHbBIX MPOeKTOB. B 1956 rofy B ANOHWM Gbina ocHOBaHa NybnvyHan
Kopnopauws aBTomMarnctpanei ans adGeKkTMBHOM 3KCNNyaTaunm CKOPOCTHbBIX AOPOT
1 NCMOSb30BaHMA UHAHCOBbIX PECYPCOB YAaCTHOIO CEKTOPA.

MHTepecHbIn GakT MOKHO NPOCeAnTb Ha PUCYHKe MO Knaccudrkalmm aBTo-
MoOUNbHbIX fopor. ObLas anvHa gopor coctaBnseT 1214 917.1 KM, U3 HUX TOMbKO
340 000 KM IOPOT UMEIOT LUMPUHY He MeHee 5,5 M 118 MPOryCcKa aBToMoOuel B MpoTy-
BOMOMOKHOM HanpasneHui. To ecTb 874 917 KM AOPOT 3TO Te JOPOr, KOTOPbIE MMEIOT
WWPUHY MeHee 5,5 M. 3TO Lndpa roBOPUT O TOM, UTO abCOSMIOTHO BCE JOPOMU UHBEHTApWI-
3MPOBaHbI 1 BeIETCA eXKerofHbIN yyeT. B cpaBHEHMe C Y30eKUCTaHOM, Ha CErOAHALLHWN
JeHb 00LLan AnMHa aBTOMOOUIbHBIX aopor coctasnsaeT 183 000 km. Cloaa BXOAAT 4OPOrn
obuero nonb3oBaHmsa — 42 600 KM, 67,2 ThiCAY KM BHY TPUXO3ANCTBEHHbIX 1 CEMTbCKMX

1. HaumoHaneHbie CKOPOCTHbIE
asromaructpanu L=8,050.3 km (0,7%) ApTepHansHbie asToMarucTpani

BbICOKOro CtangapTa

HaumoHanbHbIE 3BTOMarMCTpani
2. HauMoHanbHbie aBTOMArMCTpani

L=55,222.3 kM (4,5%)

3. O6nacTHble Aoporm
L=129,396.8 km (10,7%)

4. MyHuumunanbHele Qoporu
L=1,022,247.8 kM (84,1%)

O6wan AnnHa = 1,214,917.1 KM*™*  “Obuiin A BRaoueer o4enb Y30 40pona. OBusan AN
AOPOF © Lwpw 55w 0 ofiovx anp )
cocTaanser 340,000 v fasease 2011 roga, 1 anpens

Puc. 5.23. Knaccudpmkauma aBToMOOUIbHbBIX fOPOT COrNIacHO AOPOXKHOMY
aKTy, ctaTbA N23
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aBTOMOOUBbHBIX OPOT, CBbILIE 61,6 THICAY KANTOMETPOB [AOPOT CEMbCKUX Y FOPOACKMX
ynuu, 6onee 5,4 ThiCAY KMNOMETPOB AOPOT NPeAnpPUATAN, a TakKe CBbille 6,6 ThiCAY
KMNOMETPOB BEJOMCTBEHHbIX MHCMEKTOPCKMX LOPOT.

/13 Bblle NpVBEAEHHOTO PUCYHKa 5.23 HabntogaeTcs, 4To XoTa oblasa AnviHa Aopor
HaLMOHaNbHBIX CKOPOCTHbIX aBTOMarncTpanemn 1 HaumoHanbHeIX aBTOMarucTpanem
COCTaBNAET OKOSO 5% OT ObLLe ANVHbI aBTOMOOUbHBIX A0POT, OfHAKO 0OCYXNBAET
okono 40% Bcex aBToMobunen (puc. 5.24). 3T0 roBOPUT O TOM, UTO MaHUPOBaHNE
1 NPOEKTMPOBaHMe aBTOMarncTpanen B ANOHMM COOTBETCTBYET OUYEHb BbICOKMM CTaH-
[lapTaM 1 OTBEeYaeT B LieloM TpeboBaHMAM TPAHCMOPTHOTO NoToKa. COOTBETCTBEHHO,
apTepwuanbHble JOPOr AOMKHbI MPOMNYCKaTb OCHOBHOW TPAHCMOPTHbIV MOTOK.

HecmoTps Ha To, UTo 3a nocnegHvie 12 net uncno 111 3aMeTHO CHU3UIOCH W ynasno
Huxe 4 500 pa3 B 2012 rogy, unMcno Tpasm no-npexHemy npesbiwaeT 800 000 (puc.
5.25). B yacTHOCTK, [ONA NEHCUOHEPOB 1 NEWEXO0B CO CMePTENbHbIM MCXOAOM BbILLE,
yem B EBpone n CoeanHeHHbIx LLTatax. [o3TOMy NPUHNMAOTCA COOTBETCTBYOLME
1 3GGEKTVBHbBIE MEPbI AR COKPALLIEHWA YNCNA OPOXKHO-TPAHCMOPTHBIX MPOUCLIECTBUN
Ha apTepuranbHbIX MarncTpanax 1 ynmuax.

[OCKONbKY AOPOKHO-TPAHCMOPTHbIE MPOUCLIECTBMA YaCTO NMPOUCXOAAT B ONpese-
NeHHbIX yYacTKax MarucTpanel, 3,396 y4acTkoB C OCOBEHHO BbICOKMM ypoBHeM [1TT1
onpefeneHbl Kak YepHble NATHA. boinn onpeaeneHsl 0cobble Mepbl ANA NpefoTBpa-
LWeHWA CMepTert UK TPaBM OT HECYACTHbIX CITyYaeB 1 NoCpeCTBOM B3aUMOLENCTBIA
KOMMCCMM NO 06LLIECTBEHHOM 6e30MacHOCTY NPedeKTYP M JOPOKHbIX AAMUHMCTPATOPOB
NPOBOAATCA COOTBETCTBYIOLLME MEPONPUATAA.

ObLee KoNMuecTso
aBTOMObOWNEN
KM (rpy30Bble aBTOMOOUAN)

ObLee KoNMuecTso
aBTOMOGMNEN
KM (BCe aBTOMOOWSIN)

0,7
Ob6uwan gnvHa, %

0% 20% 40% 60% 80% 100%
HaloHanbHble CKOPOCTHbIE aBTOMArnCTpanm W ObnacTHble foporn
HauvoHanbHble asTomarnctpanu (Mpu topuc-n MHT) MyHwuLMNanbHble [Oporu

B HaunoHanbHble asTomaructpany (Mpu opuc-n 0bnact)

MpumeyaHve:
JlaHHble No JOpOram UCMOMb30BaHb! 113 FOfOBOro CTaTecThyeckoro otyeta 2013
[laHHble Mo aBTOMOOMIAM WCMOMBb30BaHbI U3 FOAOBOrO OTYETa aBTOMOOMBHOTO TpaHcnopTa 2005

Puc. 5.24. icnonb3oBaHue gopor
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20,000
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Pnc. 5.25. AvHamuka ATl B AnoHnm 3a nepnog ¢ 1995 no 2012 rr.

YCTaHOBKa 30HbI A1A
BenoCcKneamncToB

YcTaHoBKa
ocBeLlleHna

PasmeTka MecTa oXxumaaHus
| NP1 NoBOpOTE
YcTaHoBKa i
pa3meTKM anA
MPaBOro NMoBopoTa

YcTaHOBKa NONOCH AnA
npaBoro NOBOPOTa

LLlepxosatoe 1
LIBETHOE MOKPbITUE

V3meHeHve mecTa

¥ /I3MeHeHvie mecTa ans
OCTPOBKOB 6€30MacHOCTH

MewexoAHoro nepexoaa

\

Puc. 5.26. lMprnmep mepbl npeaoTBpaLLeHUA aBapUNHOCTY Ha NepecevyeHnmn
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MpepoTBpalleHne CTUXNNHBIX 6eacTBUN

[na Toro, utobbl 0becneynTs 6e30nacHbIe 1 HaLEXHbIE JOPOXKHbIe CeTM, aBTOMaru-
CTpanu, ropoacKmMe KOMbLEBbIE AOPOTMW U APYre OOPOMM OHM CTPOATCA B COOTBETCTBME
BbICOKMM CTaHAapTaM YCTOMYMBbIX K CTUXUIAHBIM 6eAcTBUAM. OCYLLeCTBNAIOTCA Takke
Mepbl NPOTVB 3eMNeTPACEHUI, Oypb 1 0OMbHbIX CHeronaaos. [Joporv ABAAOTCA BaXKHOWM
NMHPPACTPYKTYpOW Npu 6eACTBMAX, MOTOMY UTO BCE MEPbI MO CMAaCEHNIO U BOCCTAHOB-
NeHNo HeNOCPEeACTBEHHO MPON3BOAATCA C MOMOLLbIO aBTOMOOWBbHbIX AOPOT.

3emneTpAaceHusa

HecmoTp#A Ha TO, UTo NoLWaAb 3eMenbHOTo yyacTka ANoHKIK cocTasnaeT v 0,25%
OT 00OLLEro uncna B M1pe, ANOHNA ABMAETCA OAHOW M3 CaMblX CEMCMOAKTUBHbIX CTPaH,
C BEPOATHOCTBIO MAacClITabHOro 3eMneTpaceHns (Martutyao 6,0 unn 6onee 6annos),
BO3HMKAIOLLMX Ha YPOBHE OKOSO 23%.

PucyHoK 5.27. MowHoe 3emneTpAceHne C NocneayoWwmnm rmraHTCKum
yyHamu, npousowenwnu 11 mapta 2011 roga v HaHeCIN KONOCCaNbHbIN
ywep6 aBToMo6UIbHbIM fgoporam. (HaunoHanbHaA aBTomarnctparsb 6, Xmpo-
Ho-MaTy, MNpedekTypa DyKycuma)
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O6unbHbIe AoXan

AnoHVs nonyyaeT BABOe OOsblUE OCAAKOB B BUAE CPEHENO KOMMYECTBA MO CPABHEHWIO
C OCTaNbHbIMI FOCYAAPCTBaMM, OCOOEHHO B CE30H AOXAEN 1 TandyHOB. B TeueHmne
nocnefHero AecATUNETUA, TOKabHbIe MPOVBHbIE AOXK/IN PE3KO BO3POC/N, CIe0Ba-
TENbHO, YBENUUWCA PUCK HAaBOAHEHM. MArkaa noysa nerko paspyLiaeTcsa BO Bpems
WTOPMOB ¥ CNOCOBCTBYET BO3HVMKHOBEHMIO OMOM3HEN.

O6unbHble cHeronagbl

Tak Kak AnoHCcKkoe Mope pacrnonaraeTca Mexay AnoHven n A3MaTCKUM KOHTUHEHTOM,
AnoHWA nonyyaeT obubHble CHEronazbl, NPUHECEHHbIE FOCMOACTBYIOLIMMMN BETPAMM
C KOHTVHEHTa B 3MMHee BpemMs 1 0COOEHHO B paioHax rpaHunyatimx ¢ mopem. Okono
60% 3eMn HAXOAWTbCA MO BAVAHMEM XONOo4a U CHera, rae npumepHO OAHa nATad

PucyHok 5.28. Nionb 2009, Cenu, Bbi3BaHHbIe CUNbHbIM AOXAeM B Yyroky
n CeBepHoro Kiocio pernoHax (HaumoHanbHasa aBromaructpanb N2 262, lopop
xogy, MpedekTypa Amaryun)
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PucyHok 5.29. ®eBpanb 2014. PekopAHbil cHeronag B KaHTo permoHe:
BOOPY>KEHHbIe CUJ1bl CAMOO6GOPOHbBI 3aJ1eAICTBOBaHbI K yOOpKe cHera Ha
mapupyTe 20

4aCTb BCETO HACENEHUA KMBET, C MNOTHOCTbIO HaceneHua 4o 105/Km?, 4TO 3HaYUTENbHO
MPEBbILLAET 3HAUEHUA B APYIMX CEBEPHbIX CTPaHax.

3awwmTa oT 3emMNeTpACeHNI

[inAa obecneyeHrs BbICOKOHAAEXHOM AOPOXHON CeTn, KoTopad byaeT obecneunsaTb
BO3MOKHOCTb ObICTPON 1 6e30MacHON aBapuIMHONM AeATENbHOCTX BO BPEMA 3eme-
TPACEHWA, MOCTbI LOMKHbI OblITb MOAEPHM3MPOBAHbBI C YUYETOM CENCMMYECKOW 3alLKTbI.
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Puc. 5.30. CneBa onopa mocTa 6e3 ceficMMYecKoil 3aLuTbl, a CnpaBa onopa
yCuneHHas ene3o6eToOHHbIM MOKPbITEM.

MpepoTBpalleHne CTUXNIAHbIX 6€ACTBUIA Ha FOPHbIX yYacTKaxX

Psg Mep Ans 3alMTbl AOPOXKHOMO ABUMKEHMS OT MPOSIMBHOIO AOXKAA 1 CUNbHOTO CHEro-
naja BK/YAIoOT, Cpefyn NpoYero, npefoTBpalleHe CTUXMiHbIX 6eacTBUiA paboTbl Ha
NPUAOPOXKHBIX CKOHAX 1 CTPOUTENBCTBO AOPOT B 0OXOA YUACTKOB MOBEPKEHHbIX
CTUIXNIAHBIM OEACTBUAM.

- e N DN * N N .

PucyHok 5.31. CneBa gopo»KHas ranepes anAa npefoTspalleHna KamHenagos,
cnpaBa 3awWnTHOE LLeMeHTOBEeTOHHOE COOpYKeHne ANA NpeaoTBpaLleHns
Onos3Hen
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6. BO3QYLUHbIA TPAHCMNOPT

6.1. Uctopusa pa3BuTtnA BO3AYLHONO TpaHcnopTta

Pa3paboTka nepBbiX MoAenen caMoneToB Havanacb B Poccuy BO BTOPOWM MOMOBMHE
XIX Beka. Tak, B 1867 1. H. A. TenewoBs npeanoxun NpoekT camoneTa «[enbtay, 611M3Ko
HaNMOMMHAIOLLErO CBOMM BHELLIHNM BMAOM COBPEMEHHbBIE CBEPX3BYKOBbIE CaMOETDI
C AeNbTOBMAHBIM KPbIOM.

Bblgaowminca Bkiag B Co3gaHme camonéta BHEC B 1876 rofly KanuTtaH pycckoro
mopckoro dpnota A.O. Moxalickiii, CO3aBLLVIA NETAOLLYIO MOfIeNb a3POor1aHa C YacoBOW
MPYKNHOW B KaueCTBe ABUraTeNs.

B 1877 I. OH e nNpeAcTaBui MPOEKT MOHOMIaHa, KOTOPbIV UMEN BCE XapaKTepHble
A1 COBPEMEHHbIX CAMONETOB YaCTu: QIO3eNAXK, HEMOABMKHOE HECYLLIEE KDbINO (KPbIbA),
XBOCTOBOE OMepeHue, KONeCHOE LLIAaCcCH U CUnoByto YCTaHOBKY. A.@. Moxalckumii B 1888 .
NOCTPOWN ABYXMOTOPHbIN CAMONET TPEMA BUHTAMU.

OH caM CNpoeKTUPOBan yCTaHOBMIEHHbIE Ha CaMOJieTe MapoBble ABUraTenu
MOLLHOCTbIO 10 11 20 n1.C., KOTOPbIE ObINIA M3rOTOBMEHbI 3a FPaHuLEen. To ObiN NepBbIii
B M1Pe CaMONET, KOTOPbIV B3f1eTeN C YenoBeKom Ha 6opTy. B 1894 . npoeKT asponnaxa
6bl1 paspadoTaH K. 3. LIMONKOBCKNM.

3a pybexom Takxe NPOBOAUINCH OMbITbl MO CO3faHMIO CamMONETOB. B AHrMN
nepBblIt CAMONET Obln NOCTpoeH B 1894 . AMepuKaHUbl, 6patba Opsunn 1 Yunbyp
Pant, 17 nekabps 1903 r., NoCTaBWB Ha nnaHep Hebonblo OeH3MHOBbIV ABUraTeNb,
nponetenn Ha Hem 800 M 3a 59 c. VX YacTo 1 CcUMTalOT M30bpeTaTenaMm camoneTa.
25 nions 1909 roaa dpaHuys Jlyn bnepro Ha MOHOMNaHe COOCTBEHHOWM KOHCTPYKLIN
3a 32 MMHYTBI nepecek nponue Jla-MaHw. 27 asrycta 1913 roga lNetp Hukonaesny
HecTepoB 3amMKHYN B KMEBCKOM Hebe CBOI NePBYI0 MEPTBYIO METAIO, MO CNPaBe/IMBOCTY
HOCALLYIO Tenepb ero nmd. 26 asrycrta 1914 roga Hectepos coBepLUm NepBbli TapaH.

Hauano npombiwneHHoOro camoneToctpoeHuda B Poccum otTHocmntca k 1908-1909 rr.,
Korfa PyCCKMe MHXeHepbl Co3fany NepBble OpUTMHaIbHble KOHCTPYKUMM OTevec-
TBEHHbIX CamoneToB. B 1913 1. pyCCKMMK KOHCTpYKTOpamn BO rase ¢ M. /. Cukop-
CKMM Obl1 MOCTPOEH OrPOMHbIN MO TOMY BpeMeH M camoneT «bosbLion banTnuinckumi,
a 3aTeM — «PyccKkunin BUTA3b» C MONETHbIM BeCoM 4,2 T (3a pybexxom He Obifio camo-
neta Taxenee 1 T). OTOT NEPBbLIN B M1PE YETbIDEXMOTOPHbIN CaMONET Opasn Ha bopT
7 YenoBek 1 pa3srBan ckopocTb 90 KM/u. B TOM e rofly UM Obi1 MOCTPOEH ellié bonee
TAXENbI CamonéT «Mnea Mypomeu» Ha 16 4enoBeK 1 CNPOEeKTUPOBaH HOBbIN —
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«CBATOrOP» C MONETHBIM BECOM 6,5 T 1 CKOPOCTbIO NONETa 114 Kv/4. Bo3aywHbIN
TpaHcnopT, byayun YHUBEPCANbHBIM, UCMOMb3YeTCA MPeVMYLLECTBEHHO ANA NepPeBO3KY
NacCaXMpoB Ha CpeaHue U fanbHWe PacCTOAHWA U OTAENbHbIX BUAOB rpy308. Ha
JI0N10 BO3YWHOrO TPaHCNopTa NpUxoanTca nprumepHo 40% obbema NacCa)mMpCKmx
nepeBO30K B MeXAYropoAHOM coobLleH. POCT MaTepuranbHOro 61arocoCcToAHuMs,
paclWnpeHmne KynbTyPHbIX, 0ENOBbIX 1 HayYHbIX CBA3EN NMPUBOLAT K MOBLILLEHWIO
NOABWXXHOCTW HaceneHns, 4To 0byCcNoBAMBaeT NOTPEOHOCTb B CKOPOCTHbLIX Nepe-
MeLLeHNAX — aBuaLnn.

O6bem rpy3oB, NepeBO3MMbIX BO3[YLIHbIM TPAHCMOPTOM, HE3HAUUTENbHbIN.
HomeHknaTypa rpy3os orpaHuyeHa:

B ||eHHble rpy3bl (HanprmMep, NPOoV3BeAeHMA NCKYCCTBA, aHTMKBAPMAT, AParoLeHHble
METaNbl U KamHW, MyWHVHA U AP.);

= py3bl, TPEOYOLIME CPOYHOWM AOCTABKM, B TOM UKUC/e CKOPOMOPTALIMECS; IYMaH-
TapHasA NOMOLLb;

= MegMKamMeHTbl;

" 0YTy;

B POJOBOMLCTBEHHbBIE M MPOMbILINEHHbIE TOBAPbI AN1A YAaNEHHbIX PETVIOHOB; FPY3bl
[NA Upe3BblUarHbIX CUTYaLMN.

Bo3ayLHbIM TPaHCNOPT B €AMHON TPaHCMOPTHOW CUCTEMe 3aHUMaeT 0coboe MecTo,
TaK Kak OH CMocobeH OCyLEeCTBAATL Lenbli pag paboT, HEOOXOAMMbIX A8 OTpacnel
3KOHOMMKM CTPaHbl, KOTOpble He MOTYT BbIMOHATLCA APYMMMM BUAAMM TPaHCMOPTa.

K cneundudeckmnm chepam AeATeNbHOCTU BO3AYLLIHOMO TPAHCMOPTa CNeayeT OTHECTU:

B MOHTaXK CTRPOUTENbHbIX BBICOTHBIX COOPYXEHWI, MariCTpanbHbIX razo- 1 HedTenpo-
BOMOB, NNMHUI 3NeKTponepeaay;

B YHCMNEKUMIO AOPOKHOMO ABMKEHNS;

B CenbCKOX03ANCTBEHHbIE PaboThl (MONMB, BHECEHME YA0OPEHNIA, pacrblNeHe NecTi-
UMA0B AN 60PbObI C COPHAKaMK, NpeaybopoUHOe yaaneHe NMCTbeB XA0NYaTHIIKA,
a3pOCeB TpaBg, p1ca u ap.);

B [OXAPOTYlleHNe, OCOOEHHO NeCHbIX MAaCCHBOB;

B CBA3b C yAANEeHHbIMY 1 TRYAHOAOCTYMHbIMI PaNoHaMW;

B CKOpas MeMUMHCKas MOMOLb, B TOM YMc/ie nepedbpocka CreumanncToB y3KOoro
Me[NLMHCKOrO Npodua B SKCTPEHHbIX CTyYasx Mpu UX OTCYTCTBUN UV HEXBATKE
B JAHHOW MEeCTHOCTY;

® nepeBO3Ka NoyThl

= 0OCNYKMBaHWUE NMOAPHBIX PAiOHOB;

B [e0fIOropasBeaKa;

B 35p0POTOCHEMKA;

B pas3Befika 3anexer HedpTu;

® Jle[lOBad pa3BeKa 1 NPOBOAKa Cy0OB B parioHax KpanHero Cesepa 1 CeBepHOro
MOPCKOro MyTu;
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B OCTaBKa pabounmx K MOPCKMM HEQTAHBIM MPOMbBIC/IAM MPY BaXTOBOM MeToe
pPaboThbl 1 ApP.

B HacToALee Bpems B Poccum dyHKUMOHMPYET okono 400 aBrakoMnaHui 1 845 aspo-
NOPTOB, 63 113 KOTOPLIX UMEIOT defiepanbHoe 3HaueHe, 49 — MexxayHapoaHoe. Menkim
aBMaKOMMaHMAM, HaCUMTbIBAKOLLMM 5—10 CaMoNeToB, TPYAHO KOHKYPUPOBATL C OOMbLIMMM
KomnaHnamu. Mpobnema obHOBMNEHWA NapKa 3HaUMTENbHO BAMAET Ha NMoKa3zaTeny paboTbl
BO3[YLIHOIO TPaHCMopTa. B nocnenHee Bpems HameTUnach TeHaeHUWA 0bbeanHeH s
MENKMX KOMMaHWi B 10—12 KpynHbIX aBranpeanpuatii (o obpasLly 3apybexHbix aBma-
KoMMaHui). Ecnn npeanpuaTia BO34yLWHOMO TPaHCNOPTa NPUBATU3MPOBaHbI (AKLMOHW-
POBaHbI), TO CUCTEMbI YMPABNEHMA BO3AYLWHbBIM ABUXKEHUEM NPUBATM3ALIMM HE NOANExaT
He CTONbKO M3-3a 1X BbICOKOWM MePBOHAYANbHOM CTOMMOCTI 1 3aTPAT Ha SKCMTyaTaLmio,
CKOSbKO 13-3a OTBETCTBEHHOCTM FOCYIaPCTBa 33 6e30MaCHOCTb MOMETOB U XKM3Hb JIIOAEN.

OCHOBHble TeXHWKO-3KCMNyaTaLMOHHble 0COOEHHOCTY 1 00CMOUHCMBA 8030y WHO20
mpaHcnopma:

B BbICOKaA CKOPOCTb AOCTABKM MACCaKMPOB 1 IPY308;

B MaHeBPEHHOCTb M OMepaTUBHOCTb, OCOBEHHO NPY OPraHM3aLMK HOBbIX MapLLUPYTOB;
B BO3MOMHOCTb ObICTDOW NepeancnoKaLnm NOABUKHOIO COCTaBa NPU U3MeHeH 1N
MacCaXKMPOMOTOKOB, B TOM YMUCJIE 113-3a aBapUI Ha APYTUX BMAAX TPAHCMOPTS;

® 0ofiblian becnocagouHocTb nepenetos (okono 10000 Km);

B KpaTyarnm NyTb CNefoBaHNS;

B 5KOHOMMUA OOLLECTBEHHOIO BpeMeHM bnarofapsa YCKOPEHNIO [OCTaBKY;

B HeorpaHWyeHHble NPOBO3HbIE BO3MOXHOCTU (CerofHA OHM orpaHuyeHbl b
MOLLHOCTbIO a3p0oapOoMa);

B OTHOCUTENbHO HeboMblMe KanuTanbHble BAOXEHWA (Ha 1 KM BO3AYWHOrO NyTw
nprmepHo B 30 pa3 MeHblLEe, YeM Ha 1 KM KeNe3HOLOPOXHOIo MyTw).
OmHocumesibHble He00OCMAamKkU 8030YUIHO20 MPAHCNOPMA:

B BpICOKaA CeHecToMMOCTb NePEBO30K, MOITOMY aBMALIMOHHbIV TPAHCMOPT He ABNA-
eTCA rpy30BbIM;

® 33BMCUMMOCTb OT MOTFOAHO-KAUMATNYECKIX YCIOBUN.

BbicoKkasa CKOpOCTb CaMONeTOB NO3BOMAET MPEeOA0NEBATL, HANPUMep, PacCTOAHME
oT MockBbl 40 BnagrBocToka 3a 89 4 Ha OCHOBHbIX THMax CaMONETOB U 3a 4 4 — Ha
CBEPX3BYKOBbIX (MO »KeNe3Hom Aopore 3T PacCToAHME NpeoaoneBaeTca 3a /-8 cyT).

TexHonorusa paboTbl BO3AYLIHOTO TPAHCMOPTa MMEET CBOU OCOBEHHOCTU. [IBVKeHVe
OCYLLECTBAETCA:

® CTPOro No PacnyCcaHnio, YTo CBA3AHO CO CTIOKHOCTBIO OPraHu3aLnn B3fieTa-noCagKn
Ha a3POAPOMHOM MNONE;

® [0 CMCTEME BblENEHNA KaXKAOW eAnHULE MOABMMXKHOIO COCTaBa CBOEroO KOprAopa
[BVIKEHVIA, 3aBUCALLETO, MPEeX[e BCEro, OT CKOPOCTH U IPY30MOABEMHOCTY CaMOSIeTa.
Kopunaop ABWMKeHUA — 3TO pacyeTHad BbICOTa NoneTa U CUcTeMa KOOPAMHAT

B NPOAOSIBHOM U TOPV30HTANIbHOM MIOCKOCTAX noneTa. Cuctema KopuaopoB MNO3BO-
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NAeT paccpefoTOUNTb BO3AYLUHbIE CyAa B BO3AYXE ANA UCKIIYEHA BOSMOXHOCTYU KX
CTONKHOBeHWs. JleTaTenbHble annapaTtbl 000PYAYIOTCA COOTBETCTBYIOLUMI CUCTEMAMM
n3mMepeHna 1 NOALAEPKaHWA BbICOTbI MoneTa.

HameuaeTca HOBaA TeHAEHLMA 33 PyOEeXOM — MepeBO3Ka MeNKMX NMapTuli rpy308
(Tak HasblBaeMble MapLesibHble rPy3bl) BO3AYLIHbIM TpaHCnopTom. CTOMMOCTb TPaHC-
MOPTUPOBKM MOXKET OblTb CHUMEHA 3a CUYET YMEHbLLIEHNA CTPAaXOBKM (Kpaxu, NoTepw
1 NOBPEXAEHMA IPY30B Ha BO3AYLWHOM TPAaHCMOPTe OblBalOT ropasao pexe, Yem Ha
Ha3eMHbIX BMAX TPAHCNOPTA), YNPOLLEHNA Tapbl 1 YNAKOBKM 113-3a OTCYTCTBUA BHELLIHETO
Bo3encTBMA. [TpobnemMbl 1 TeHAEHLMM Pa3BUTUA BO3MYLLHOMO TPAHCMOPTa MHOTOrPaHHbI.

MaBHaA Npobnema — MOBbIWEHNE CKOPOCTA ABMKEHMSA (Ha CeroaHALLHNA AeHb
JOCTUrHyTa CKOpOCTb 2500 KM/4). B Liensax cokpallieHns nioLlaan aaponopTos TpebyeTcs
CO3aHMe CaMONETOB KOPOTKOIO M BEPTMKabHOMO B3fleTa-NOCaAKM s rpaxkaaHCKom
aBMaLmMm (OHM CyLIEeCTBYIOT B BOEHHOW aBuaLmm ¢ 1969 1.).

[MoBbILLIEHVE MPOYHOCTU B3MIETHO-MOCAA0UYHBIX MOMOC OCTAETCH TakKe 00MbLON
NpPo6IEMOW 13-3a 3HAUMTENBHBIX HArPYy30K 1 TemnepaTyp. CamoneT AH-22 MOXKET paboTaTb
Ha rPYHTOBbIX 10POrax, HO He Bceraa. Co3fnaHve CamoneToB CO CPeACTBaMM aBTOMATUKMY,
obecneyvrBaloLLMMM B3NET-MOCAAKY B 0Oy MOroAy B Pa3nyHbIX YCNOBMSAX BUAUMOCTH
(Tak Ha3blBaeMbIX BCEMOrOAHbIX) MO3BOMUT PACLLINPUTL KOHKYPEHTHbIE BO3MOXKHOCTM
BO3[YLLIHOMO TPAHCMOoPTa 1 MOBBICKTb Ka4eCTBO OOCIYKMBAHWA NMacCakMpPOB.

TpebyeTca nosblleHWe TONAMBHOW 3KOHOMWYHOCTH B CBA3M C YBEIMYEHMEM
MaccChl U CKOPOCTW. PelieHre 3TOM Npobiembl MO3BOUT He MOBbIWAaTL Tapud Ha
nepeBO3KM.

Hy»Ha pa3paboTka NpUHLMAMaNbHO HOBbIX MUMOTaXKHbIX CUCTEM 1 CUCTEM yrpaB-
NeHnA BO3AYLWHbIM TPAHCMOPTOM B 30HE a3ponopTa; TpebyeTca co3faHne cucTemMbl
0bCNYKMBAHNA CaMONIETOB Ha TePPUTOPUM adpoNopPTa; HEOOXOANMO NOBbILIEHNE
YPOBHA 00CYXMBaHMA MACCaKMPOB, B TOM YMC/e BHeAPEHME aBTOMATM3MPOBAHHbIX
CMCTEM NPOAAKM OMNETOB W NepeBO3KM Daraxa, a rmaBHoe — MoBbilleHVe 6e3onac-
HOCTW ABUXEHWA, KOTOPOe CO3AacT bonee LWNPOKNe BO3MOXKHOCTI OOCNYKMBAHNA
MacCakMPOB, MO3BOMUT KOHKYPUPOBATb C APYTMMU BUAAMM TpaHCcnopTa 1 byaeT
CNocobCTBOBATb YMEHbLLIEHMIO 3aTPAT BPEMEHW Ha NepefBUKeHNe.

OCHOBHble TUMbl CAMOMIETOB FPaXAAHCKOW aBMaLMK NEeTaT CO CKOPOCTbIO
900-1100 KM/4 Ha aanbHKUX paccToaHmax 1 ao 500-700 km/4 — Ha cpeHux. [lepeHoc
HONbLNX CKOPOCTE 13 BOEHHOW aBMaLIMK B FPaXAaHCKYIO OCNIOXKHAETCA 13-3a BbICOKOW
CTOUMOCTU ¥ MePErpy30K, KOTOpble NCMBITHIBAET YeNoBeK Npu 6OMbLINMX CKOPOCTAX
(BOEHHbIE NETUMKM MPOXOAAT CNelnanbHyo NOArOTOBKY).

BepToneTbl cnocobHbl fienath TO, YTO He Mof CUy OObIYHOMY CamMoneTy: BepTu-
KaNnbHO B3M1eTaTb 1 NPU3eMNATLCA, BUCETb HEMOABWKHO B BO3[yXE 1 Pa3BOPAUMBATLCA
Ha MeCTe, NepemMellaTbCa Bnepea—Ha3af, BNeBo—Bnpaso. [logbemMHyto cuy co3naet
OAVIH U HECKOSbKO BVHTOB Ha BEPTUKANbHOM OCK. [MaBHOW arperat BepToNeToB —
HeCYLMIN BUHT.
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K TexHUYeCcKoMy OCHalLleHNI0 OTHOCATCA MOABMKHOWM COCTaB 1 a3pOnopThl, B TOM
Yyucne aapoaPOMbI.

CamoneTbl B3/IeTaOT M CAAATCA Ha a3pOAPOM — CreLmanbHO MPUCNOCOONEHHbIN
3emefbHbI YYaCTOK C KOMMNEKCOM COOPYXEHWUI 11 06opyaoBaHWA Ana obecnedeHums
B3/1€Ta, NOCa/KM, CTOAHKM 1 0OCTYXIMBaHMA. A3POAPOMbI OblBAtOT OCHOBHbIE, 3aMacHble
v 6asoBble. [1na obecneuermsa perynapHOCTX 1 6e30MacHOCTY MONETOB a3POAPOMbI
0bopyAYyITCA KOMMAEKCOM PafiMo- 1 CBETOTEXHUUECKUX CPeAcCTB. BepTonetam ana
CoBepLIeHMA B3M1eTa 1 NOCAAKM TpebytoTca Hebonblume MAOLLAAKM.

A3poapom BXOANUT B bOnee LWNPOKOE MOHATHE «adPonopTs». A3ponopT — 3TO TpaHC-
NOPTHOE NpeanpUATYe, OCYLLIECTBAAIOLLEE MPUEM 1 OTIPABKY MACCaxMPOB, baraxa, rpy30B
1 MOYTbI, OPraHm3aLmio 1 06CyKMBaHVIE MONETOB NOABWKHOIO COCTaBa. A3ponopT npes-
CTaBnAeT COOOM CIIOKHbIN UHKEHEPHbIN KOMMAEKC COOPYKEHW, 30aHNI, TEXHUYECKMX
CPefcTB 1 0O0PYA0BAHNS, 33HUMAIOLLIUI 10 HECKOMBKMX ThICAY FeKTapoB TePPUTOPUIN.

A3ponopTbl NOAPA3AENATCA Ha MexayHapoaHble (Hanpumep, LlepemeTbeso-2),
pecnybnukaHckue (lomonenoso 1 ap.) v MecTHoro 3HadeHns (TylimHo). B 3aBucMocTv oT
rofoBoro obbemMa NepeBo3KM1 MNacCakMpPOB a3PONOPTbl MOAPA3AENATCA Ha NATb KNacCoB.
KpynHble a3ponopTsl Mpa MOTyT OOCNYKMBaTb 10 HECKONbKUX AeCATKOB MUSIIVIOHOB
NacCaXkMpOB B rof. Hanpumep, rogoBo 06bem NacCakMPCKMX NePeBO30K a3pornopToB
Xutpoy B JToHaoHe v [Ix. KeHHeau B Hbio-Vlopke — 25 MiH. uenosek, O'Xapa B Yvikaro —
40 MNH Yenosek, BHykoBo B MockBe (mocne pekoHCTPYKLMM) — [0 27 MAH YeOBeK.
MockBy 0bCnymBaeT B HaCTOALLEe BPeMA YeTbipe a3ponopTa, M 3ape3epBrpoBaHa 3ems
nop CTPOUTENBCTBO NATOrO asporiopTa nofd ConHeuyHoropckom MockoBcko 0bnacTu.

Knaccndumkauyma camoneToB 1 BEPTONIETOB MO Ha3HauYeHUIo

o HazHaueHuo JIA noApa3fenaoT Ha rpaxaaHCKkne 1 BoeHHble. [paxaaHckme J1A
npeaHasHayeHbl 4nA NepeBo3ki MacCakKMpPOB, rPY30B, MOYTHI 1 Ap. PaznnyatoT nacca-
XNPCKUE, TDAHCMOPTHbIE yUYebHble, CrelmanbHOro HazHaueHua (C/X, NoXapHble 1 ap.).
XapaKTepUCTVKIM CAMOSIETOB Pa3IMUYHOIO Ha3zHauYeHWs, a Takxke CTaTUCTMYeCKe AaHHble
rPaXkAaHCKMX CaMOMETOB 1 BEPTONETOB MNpuBeaeHsl B Tabnuue 6.1. CtatucTiueckme
XapPaKTePUCTUKM BOEHHbIX CAMONETOB NprBefeHb! B Tabnuue 6.2.

Tabnuua 6.1. XapaKTepurcTUKN camosieToB pasfivMyHOro HasHaueHus

Tun n 0603HOYeHne | BaneTHas Macca ueneBon Kpencepckas [NanbHoCTb
maccamg, T | Harpyskmm, unm | ckopoctbV noneta L, km
KON-BO nacc. KM/Y

kpeic’

[Maccaxmpckmne camoneTb:
- MECTHbIX aBManuHui: m =97, m,+m. = 2T1wm 8...20 nacc,, Vmek: 200...400 km/y, L =

500...1700 km
AH-2 (1947 T) 55 157 190 530...900
AH-28 (1984 1) 6,5 18 macc. 335 500...1400
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Tun 1 0603HoYeHne | B3neTtHas Macca ueneBoin Kpeicepckas HanbHoCTb
maccamg T | Harpyskum, uam | CKopocTb Verw noneta L, km
KOn-BO nacc. Km/4
AH-38 (1995 1) 838 27 nacc. 400 900...1450
- MarncTpanbHole
a) ONKHME PeroHasnbHble: Moo= 40...60...80, m.. = 3..471,L=2000...3000 km
AH-24 (1959T1) 21,8 52 450 2500
AH-140 (1997 1) 19,15 52 575 1200...3000
AH-148 (2004 1) 31 75-80 870 2800...11000
0) cpepremarnctpanbhbie:n = 100...300, L <= 4000 km
AH-10 (1957 1) 54 44...80 630 1200...4000
n-86 206 350 950 3600
Ty-204 99,5 214 830 3500...7000
Ty-134 (1962 1) 47 84 850 1800...3200
B) JanbHMeE MarCTPanbHble: N,...= 100...300, Verm =900 Kw/yY, L >= 4000 km
n-96 216 300 850 9000...11000
bonHr-747 372 300 870 9000
Nn-62 165 198 900 8000
r) MEXXKOHTUHEHTANbHbIE: m,_ <=20t, L >=11000 km
A-380 560 555 900 10400...14800
bonHr-777 230...300 400 945 13000
BounHr-747-400 365...413 416...500 900 11500...13500
TpaHcnopTHble camoneTsl
AH-8 (1956 1) 38 11 450 850...3400
AH-12 (1957 1) 61 20 550 3400...5800
AH-26 (1964 1) 24 55 435 770...2200
AH-22 (1965 1) 250 80 560 5000...9000
AH-74 (1984 1) 34,5 10 600 2700...4200
AH-124 (1982 ) 405 150 850 4800...12000
AH-225 (1988 1) 600 250 850 4500...14500
AH-70 (1994 1) 130 35 770 5500...7200
BepTtoneTol
Mn-8 12 4 225 425...580
Mwu-26T 56 20 255 670...2000
Mw-34 1,35 0.24 180 305
Mwu-28 11,2 3,64 270 460
Ka-26 3,25 09 130 465
Ka-32A 12,6 04 230 570
Ka-50 10,8 310 450...1200
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Ta6bnuua 6.2. CTaTucTMYECKNE XapaKTepPUCTUKN BOEHHbIX CAMOJIETOB

Tun n 0603HoO- B3neTtHan Macca Kpeit- [danbHocTb | lpepenbHan
yeHune maccam,, T LeneBov cepcKas nonetal, Km | BbicoTa, H, m
Harpyskmu CKOpoCTb
m, nun Ve KM/
Kon-Bo nacc
McTpebutenn
Mwl-21 9 15 2200 1100 18000
Mwnl-29 15 4 2450 2100 18000
Cy-27 27/30 M=235 2400 18000
F-15 18/25 2655 1100 21000
F-16 938 2100
Mwl-25 36,7 3000 1200 24300
Ty-128 43,7 1910 2000 15600
Ak-25 11,3 1090 2100 14500
Cy-37 34 2500 3200 18000
Mnl-31 4,2 3 3000 3300 20600
bombapanpoBLinKm
Cy-17 14 4,5 1850 1400 18000
Cy-24 39,7 7,5 1550 2000 1100
Cy-25 17,6 3 970 1250 1000
Ty-22 84...98 12 1550 4400 18000
Ty-22M 124 24 2000 2200 14000
Crpatermyeckne 60MOapPAVIPOBLLMKM
Ty-160 275 22,5 2200 24000 18000
Pa3BefblBaTeNbHble camoneTbl
A-50 190 600-800 2000 10200
n-38 66 685 8500 10000
Cy-320H 44,6 8 1900 4000 17000
Many6Hble camoneTsl
A-400 95 820 4100 9700
AKk-38 11,7 1050 680 15000
Ak-141 19,5 1800 1400 15000
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6.2. TexHn4YecKasa OCHOBa BO34YLIHOIO TPaHcnopTa

TexHMuYecKyto OCHOBY BO3[YLLIHOMO TPAHCMOPTa COCTABAOT: IeTaTe/IbHble annapartsl,
a3pONOPThl, BO3AYLIHbIE MHNK (TPACChl), aBMAPEMOHTHbIE 3aBOAbl. PerynapHble
MONeTbl TPAHCMOPTHbIX CAMOIETOB COBEPLLIAIOTCA MO BO3LYLWHbIM IMHUAM. BO3AyLIHOM
NIMHVIEN Ha3blBaeTCA YTBEPKAEHHBIN MOCTOAHHBIN MaPLPYT PEryNAPHbLIX MNOMETOB
TPaHCMOPTHBIX CAMONETOB MEXY ABYMA NN HECKONbKMMW HaCeNeHHBIMMN NMyHKTamy
C a3pOAPOMaMM 1 HEOOXOANMBIM Ha3eMHbIM OO0PYAOBaHNEM. 3eMHaA MOBEPXHOCTb,
HaZ KOTOPOW NPOXOAUT BO3AYLWHAA NIMHNA, ABNAETCA mpaccol 3Ton NuHuu. LUnpuHa
Tpacchl BO3AYLWHON NMHUKM — 30 KM (N0 15 KM Ha Kaxayto CTOPOHY OT IMHWW NyTh).
Bo3aywHble VHWK 1 X TPACChl AENATCA Ha OTAENbHbIE YUYACTKM, Ha3biBaeMbliMu
nepecoHamu. PasfenbHbiMU MyHKTaMW BO3AYWHOW JIMHWM ABAAIOTCA a3POAPOMbI
1 a3ponopThl.

Bo3ayLuHble NMHMK ObIBAIOT: MECTHbIE, COEANHAIOLLME PAVIOHbI 1 HACENEHHDBIE MYHKTbI
mexay coboW, a TakKe CO CTONMUaMM 1 LieHTpamm obnacTem, 1 MexayHapoaHble,
KOTOpble BLIXOAAT 3a NPefesbl roCyAapCTBEHHDBIX FPpaHuL. ASponopmel U a3po0pombl.
Asponopmom (puc. 6.1) HasblBaeTCA NPeANPUATME, OCYLLECTBAAIOLLEE PEryNAPHbIN
npviem v OTNPaBKY MacCaxmnpoB, 6araxa, rpy308 1 MOYTbl, OPraHm13aLmio 1 06CTyK1MBaHMe
NONEeTOB BO3AYLUHbIX CYOB 1 MUMEloLLee ANA 3TVX Lefen aspoapoMm, BOK3as, Apyrue
Ha3eMHble COOPYXeHWA 1 Heobxoanmoe 0bopyaoBaHNE.

A3ponopTbl NOCTOAHHOTO 633K1POBaHA CAMONETOB OAHOTO MM HECKOMBKIX IETHBIX
noApasAeNeHnii rpaxaaHCkom aBmaLm HasblBatoTCca 6a3086iMu. ASponopThl (a3po-
APOMbI), TPeAHa3HauYeHHble ANA HeNpeaBrAEeHHONW NOCaAKM CaMONETOB, Ha3blBAlOTCA
3aNacHuIMU.

> = ~ 1B
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PucyHok 6.1. MexxayHapopHbiin AsponopTt UHuxoH, Ceyn, lO>kHaa Kopes
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6. Bo3oywHbIl mpaHcnopm

A3p00pOMOM (OT rpeyecKmnx CNoB aer — BO3AyX, dromos — 6Ger, T.e. MecTo Ans bera
BO3AYLWHbIX CY[J0B) Ha3blBAETCA CMeluanbHO NOArOTOBAEHHDIN 3eMENbHbI YYaCTOK,
NMEIOLLIMI KOMMIEKC COOPYKEHWI 1 060pyA0BaHNA A1 B3NETa, MOCaAKN, PyeHMs
1 06CNYKMBaHWA CaMONETOB.

PaznuyatoT a3poapomMbl: NOCMOAHHbIE, 0O0PYAOBAHHbIE AN1A PerynapHON IKCMy-
aTaumu, n epemeHHsle, NOArOTOBNEHHbIE [/1A MPOU3BOACTBA NOJSIETOB B TEUEHME KaKO-
ro-nmMbo orpaHNYeHHOro CPoKa.

Knaccndurkauma asponopToB 1 BO3AYLWHbIX TPacC. [1pakTMueckoe 3HaueHne
Knaccnmdumkaumm asponopToB COCTOUT B TOM, YTO OHa NO3BOJIAET YCTaHOBUTL Ha
nepcneKkTnBy He MeHee 20 neT ANA KaxkAoro Knacca a3ponopTa TexHoNnornyeckue,
CTpOUTENbHbIE 1 SKCMyaTaLMOHHble TpeboBaHWA, NPenyCMOTPETh B MX MPOEKTHbIX
pelleHrAX NPOorpeccrBHYI0 TEXHONOrMIo 1 obopynoBaHue Ans oOCNyKnBaHuaA
NepeBO30YHbIX MPOLECCOB 1 MOAETOB BO3AYLWHbIX CYAOB. TONbKO NpW 3TOM YCIOBUK
HOBbBIN UM PEKOHCTPYMPYEMbIM a3POMNOPT KO BPEMEHW BBOMA B AeNCTBME BCEX
npenycMOTPEHHbIX MPOEKTOM OOBEeKTOB OyaeT COOTBETCTBOBAThH Tpebyembim
YPOBHSM Pa3BUTUA aBMALMIOHHOM TEXHUKN 1 OOCIYKMBAHWA MAacCakKMpPOB, OTBe-
4yaTb TPeboBaHMAM 6E30MACHOCTY U PErynapHOCTY NONeToB 1 TpeboBaHMAM
APXUTEKTYPBDI.

B 3aBMCUMOCTW OT Ha3HauYeHWs, a3ponopPThbl rPaxaaHCKOM aBMaLMA Pa3aensioTca
Ha MeXAyHapoaHble 1 mecTHble. OTHeCeHMe asponopTa K TOW WK UHOW rpynne no
Ha3HauYeHWo NPON3BOAMTCA B 3aBUCUMOCTI OT TOrO, MO KakMM BO3AYLUHbIM Tpaccam
OCYLIECTBAIOTCA NONETHI V3 AAHHOIO a3pOonopTa.

Bo3dywHas mpacca — Kopuaop B BO3AYLWHOM NPOCTPAHCTBE, OrpaHyeHHbIN
Mo BbICOTE U WNPVIHE, NpefiHa3HauYeHHbI A1A BbINONHEHWA NOAETOB BO3AYLLHbIMM
CyfaMu BCex BeJOMCTB, 0becrneueHHbI TPacCoBbIMM a3POfPOMammM U 000PYA0BaHHbIN
CpeacTBaMu pagroHaBUraLy, KOHTPONA 1 YyNPaBIeHnA BO3AYLWHbIM AB/KEHVEM.
Bo3aylwHble Tpacchl NOAPA3nenanTCa Ha MexayHapOaHble 1 MeCTHbIe BO3AyLUIHbIe
NMHUW. ASPONOPTbI TaKXKe KaKk M BO3AYLLUHble TPaCChl NOAPA3AeNAI0T Ha: MEXAYHAPOOHbIE;
rOCYAapCTBEHHbIE; MECTHbIE.

Knaccndukaums asponopToB ocyllecTsnaeTcs no: 1) obbemam TPpaHCMopTHOW
PaboTbl; 2) B1UAAM OOCNYKMBAHNA NepeBO30K; 3) TPAHCMOPTHOMY Ha3HauyeHWuio; 4)
PACMONOKEHMIO OTHOCUTENBHO BO3AYLIHbBIX IMHUN.

Mo BMaYy 0OCNYKMBaHVs NepeBO30K pacnpenensioT a3ponopThl Ha: NacCakMpCKue
1 rpy30Bble. [1o TpaHCMOPTHOMY HazHaueHWio Ha: 6a3oBble 1 3anacHble. OTHOCUTENbHO
06CNYKMBAHWNA BO3AYLIHBIX IMHWM a3pOMOPThl Pa3AenstoT Ha: KOHEUHbIE, MPOMEXKY-
TOYHbIE 1 3aMnacHble.

MexayHaponHas opraHmn3aums Bo3ayLiHon asuaLmm «MIKAO» ncnonb3ayeT OyKabl
oT A go E ona knaccvdukaumm asponopToB. byksbl oT A 0 E pacnpenenatoTca B 3aBu-
CUMOCTM OT ANVHbI B3NETHOMNOCaA0YHOM nonockl (BIM): knacc asponopTa — AMHa
BIM, m; A-2134; B—1524-2134; C-914-1524; D-762-913; E-610-761.
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B cocTaB asponopTa BXoAAT: 1) a3poapom; 2) NpraspoapoMHan TeppuTopns;
3) cnyxebHo-TexHMYecKasn TeppuTopus; 4) OTaeNbHbIE COOPYKEHNS.

A3poapom — cnelmanbHO NOArOTOBEHHDIA YYaCTOK 3€MAN, UMEIOLLMIA KOMMEeKC
COOPYKEHWI 1 0O0PYAOBaHNA, KOTOPOe 0becreurBaeT B3NeT, PerynmpoBaHne, XpaHeHvie
1 0BCNYXMBaHME BO3AYLUIHbIX CY/10B.

K Mex0yHapoOHbIM OTHOCAT BO3[YyLWHble TPACChl, BblA€NEHHble 414 BbINONHEeH A
MEXAYHapOAHbIX MOMETOoB.

MecmHble 8030yLHbIE TUHUU — BO3[YWHbIE TPACChI, MPONOKEHHbIE MeX[Y Hace-
NEHHBIMM MYHKTaMV B Mpefieniax TepputopuranbHOro ynpasneHus (Mpon3BoaCTBEHHOMO
00beJMHEHNA) FPaXKAAHCKON aBMaLINW.

Puc. 6.2. CnyTHMKOBasA cbemka MexxgyHapogHoro asponopta Koponb Qaxg,
CayanoBckas ApaBus (Cambiii 60nbLUOI a3pONopT ¢ niowaabio 776 Km?)
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K mMex0yHapoOHbIM OTHOCAT a3pOMopPTbl, BbIAENEHHbIE /18 MPUemMa, Bbimycka 1 00cny-
MMBAHMA BO3OYLWHbBIX CYOB, BbIMOMHAOWMX MEXAYHAPOAHbIE MONETH U UMEtoLMe
MYHKTbI MOTPaHUYHOTO, TAMOXEHHOTO W KaPaHTUHHOIO KOHTPONA.

K mMecmHsiM — a3ponopTbl, B KOTOPbIX OCHOBHOWM 0ObeM NepeBO30K OCYLLeCTBAAETCA
MO MECTHbIM BO3AYLWHbIM MHMAM (MBJT).

BaHbIM KnaccudrKaLMOHHBIM MPU3HAKOM ABAAETCA TakKe 06BemM NACCAXUPCKUX
nepeso3okK B a3pOnopTy. 3a OCHOBY KMAacCUPUKaLMM MPUHUMAETCA FO0BON 0ObeM
NacCaKMPCKMX NepeBO30K (rofoBad MHTEHCUBHOCTb ABVKEHUA NaCCaKMpPOB),
T.€. CYMMapHOe KOIMYECTBO BCEX MPUIIETAIOWMX 1 BbINETaWNX B TeYeHne roga
NMacCaXknpOoB, BKJIKOYAA W MacCakKMPOB, TPAH3UTHbLIX PENCOB. B 3aBUCUMOCTM OT
rofloBOro 06bema NnacCcaxMpPCKMxX NepeBO30K adponopTbl AENATCA Ha NATb KNaccoB
(Tabnuua 6.3).

A3p0onopTbl C rofoBbIM 0ObEMOM MACCaKMPCKMX NepeBO30K bonee 10 MIH YenoBek
OTHOCAT K BHEK/TaCCHbIM a3ponopTam, a C roJoBbiIM 0OBbEMOM MEPEBO30K MeHee
100 ThiCAY YenoBeK — K HeKNacCUPULIMPOBAHHBIM.

Tabnuua 6.3. Knaccupumkauma asponoprtos

Knacc lfogoBoi 06bem Lona NHTEHCNBHOCTY ABMKeHNA, %, fogoBaA NHTEHCNB-
aspo- naccaXnpcKmnx B roJOBOV MHTEHCMBHOCTUN CaMOJeTOB HOCTb ABUKEHNA
noprta nepeBo30K, rpynn CaMoneToB, TbiCcAY
TbICAY YeNIOBEK | I I Iy B3J1€TOB 1 NOCaA0K

| 7000-10000 10-15 60-65 30-20 - 70-87

Il 4000-7000 5-10 60-75 35-15 - 45-70

Il 2000-4000 - 30-45 45-40 25-15 36-57

Iy 500-2000 - 0-15 50-55 50-30 20-50

Y 100-500 - - 45-50 55-50 5-20

B 1abnuue 6.1 npuBefieHbl He KOHKPETHbIEe TWMbl CAMOIETOB, a MPYMbl CAMOSIETOB:
| —=A380 B767 1n-62; Nn-62M; 1n-86, NIn-76 v apyrne marncTpanbHble AanbHWe CamoneTsl | Knacca;

[l — Ty-154 Ty-154M; Ty-134; Ak-42; AH-12 n gpyrve marucrpasbHble cpegHne
camoneTsl | 1 Il kKnaccos;

Il — AH-24; AH-26; AH-30; Ak-40 1 apyrie marncTpasnbHble OaVKHE CamoneTh |l
v Il Knaccos;

IV —J1-410; AH-28; AH-2 1 opyrvie CamoneTbl MeCTHbBIX BO3AYLUHbIX IMHWI IV Knacca.

[lenervie camoneToB Ha rpynmnbl UCMOSb3YeTCA TONbKO MPY NPOEKTUPOBAHNUM 30aHNN
1N COOPYKEHWI a3pOonopPTOB. Takaa rpynnmnpoBka CaMoNeToB NO3BOAAET GOPMyIM-
POBAaTb MHOTVE TEXHOMOMMYECKMe, SKCMyaTalMOHHble 1 CTpoUTeNbHble TpeboBaHNA
K 311emMeHTaM a3poPOMOB, 3AaHUAM, COOPYKEHMAM 1 060PYAOBAHNIO a3PONOPTOB,
onpepenaemMble He KaxabiM KOHKPETHbIM CAaMOSETOM, a OTAENbHOW MPYNNov CamMmONETOB,
ON3KMX MO CBOUM NETHO-TEXHNUYECKMM XapaKTEPUCTUKAM.
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KnaccvduKkaLoHHble MoKa3aTenv a3ponopToB C TeUeHeM BPeMEHU M3MEHAIOTCA
B COOTBETCTBUM C PA3BUTMEM aBUALIMOHHOW TEXHWKK 1 yBENMYEHeM NOTPeOHOCTEN
HapPOOHOIO XO3AMCTBA U HaCeNeHNA B BO3MYLIHbIX NepeBO3Kax.

[MpW yCTaHOBNEHMM KNacCUKALIMOHHbBIX MOKa3aTenel a3ponopToB Npex/ae BCero
YUYUTBIBAIOT AaHHblE JONTOCPOYHOrO NPOrHO3a Ha NepcrnekTuBy He meHee 20 net
0OBbEeMOB NepPEBO30K B LIENIOM MO CTPaHe, OTAeNbHbIM SKOHOMUYECKUM panoHam
N KOHKPETHbBIM a3pOonopTam.

KnaccudumkaumoHHble NoKasatenu a3ponopToB B NPOLECCe Pa3BUTMA BO3AYLWHOMO
TpaHCNopTa NeproaMYecKi NeEPeCcMaTpUBAETCA. ITO OOYCIOBIEHO BO3PACTaOWMMM
NOTPebHOCTAMM BO3YLLIHbIX NepPeBO30K, M3MEHEHWAMM NIETHO-TEXHUYECKNX XapaK-
TEPUCTNK CaMOSIeTOB, BHeApPEHMeM 6ofee NPOrpecchBHLIX MNaHUPOBOYHbBIX CXEM
a3pONOPTOB, COBEPLUEHCTBOBAHMEM CUCTEM HaBuUraumm, nocagkn, YBI v apyrumum
bakTopamum.

lnaHuposka asponopma. Ans pa3mellieHst COBPEMEHHbIX a3POropTOB TpebytoTcs
3HauUMTeNIbHbIE MO MOWaAN 3eMeNbHbIe Y4acTK. Hanpumep, ana asponopTa | knacca
TpebyeTtca TeppuTopua nnotaasto 400-500 ra. HekoTopble BHEKIACCHblE a3POnopThl
nmetoT nnowadb 4o 1000 ra v 6onee. B npeaenax 31on TeppUTopun JOMKHO ObiTh
pa3melleHo C cobmoaeHemM YCTaHOBNEHHbIX TpeboBaHN 6oMblIoe YMCIO GyHKLM-
OHanbHO CBA3aHHbIX MeX /1y COOOIN 3AaHNI 1 COOPYKEHWIA.

[eHepasibHbIU NJIAH — OfiHa 13 BaXKHEMLWMX YacTeln NpoeKTa asponopTa, onpe-
AenAoLWwada ero PacnonoXeHne Ha MeECTHOCTU, KOMMNEKCHOE peLleHne NNaHUpPOBKN
1 6NaroyCcTponCcTBa TEPPUTOPUN, PACMONOXKEHME Ha Hell 3AaHINI, COOPYKEHUN,
TPAHCMOPTHBIX KOMMYHUKaLWI, UHXXEHEPHbIX ceTel, 060pyaoBaHMa CUCTEM YNpaB-
NEeHVA BO3LYLWHbIM ABVKEHMEM, PaAVOHaBUraumm 1 nocagKky BO3aYLHbIX CYAOB
1N OpraHM3aLUnio ColranbHO-ObITOBOrO 0OCNYX1MBaHWA. B reHepanbHOM niaHe
COCPefioTOUMBAIOTCA Pe3yNbTaThl pelleHnsa HONbLIOro KOMMIEKCa B3aNMOCBA3aHHbIX
3a[1a4 — TEXHOJIOTNYECKMX, TPaJOCTPOUTENbHbIX, aPXUTEKTYPHO-CTPOUTESbHbIX, CaHW-
TAPHO-TUTMEHUYECKNX, COLIMAbHBIX, SKOJTOTUYECKIX, SKOHOMNYECKMX. [eHepanbHbIN
nfiaH — O4WH 13 UCXOLHbIX AOKYMEHTOB, Ha OCHOBE KOTOPOTO OMPefeiAoT CMETHYIO
CTOMMOCTb CTPOUTENBCTBA (DEKOHCTRYKLMM) adporopTa 1 pa3pabaTbiBaloT NPOeKT
OpraHmM3aLnn CTPOUTENbCTBA. [eHepasbHbIM NaH a3ponopTa pa3pabaTtbiBatoT Ha
Tonorpadurueckot ocHoBe B MaclwTabe 1:5000 Ha CTaauy TEXHUYECKOTO MPOeKTa,
1:2000 — Ha cTagnn pabourx yeptexeir. Cxema reHepanbHOro naaHa asponopTa
npveeneHa Ha prucyHke 6.3.

Ha reHepanbHbIv MnaH HAaHOCAT NPOEKTUPYEMbIE, CYLLECTBYIOLLME, PEKOHCTRYMPY-
emble M MoAnexallme CHOCY 3AaHNA 1 COOPYKEHUS; AOPOrv BCEX BIOB, ONaroycTpo-
CTBO M O3eNeHeHVIe TePPUTOPWK; MIOLLAAM A1 BO3MOXHOIO PacLLMpeHa asponopTa
(ecnv 370 NpeayCMOTPEHO 3alaHMeM Ha MPOEKTMPOBaHKME). Ha reHnnaHe nomewlatoT
PO3y BETPOB. [eHMNNaH BKIIOYAET B CebA MOACHUTENbHYIO 3aM1CKY, COAePKaLLYI0 KPATKYI0
XapPaKTeEPUCTNKY COMMacoBAHHOrO B YCTaHOBIEHHOM MOPALKE yyacTka a4na CTpou-
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PncyHok 6.3. Cxema TMNOBOrO reHepasbHOro njaHa asponopTa: | — jiemHoe
none; 2 — B, 3 — mopuyossle nosocel 6e3onacHocmu; 4 — 0b60YUHel, 5 — pynexHole
00POXKU; 6 — MECMA CMOSHOK CAMOIeMo8; 7 — NeppoH; 8 — asposok3ar; 9 — ckiao;
10 — eocmuHuya; 11 — eapax; 12 — aspodpomHeiti 08op; 13 — cknad [CM; 14 —
CK1a0cKas epynnd; 15 — xene3Ho0opoxHbil N00ve30HOU Nyme, 16 — UeHmpanbHas
KomesibHas; 17 — cmoso8as u mMazasuH; 18 — noxapHoe deno u BOXP; 19 — 30aHue
mexHudeckol cyx6el; 20 — cknadel JISPM; 21 — aHeap JISPM; 22 — memeonnowaoka;
23 — nodwve30Has asmooopoza

TeNbCTBa, OOOCHOBAHNA NMPUHATBIX PeLIEHW MO KOMIOHOBKE reHMnIaHa, TpaHCnopTy,
UHKEHEPHbIM CeTAM, 61aroyCTPONCTBY TEPPUTOPUIM 1 OCHOBHbIE MOKa3aTenu (MNowap,
3aHVIMaemada asponOPTOM, MIOTHOCTb 3aCTPOWKM U Ap.).

[eHepanbHbIV MaH a3ponopTa Ao/mKeH obecneunBaTtb Hanbonee GnaronpraTHble
YCNOBVA ANA NPOW3BOACTBEHHbIX MPOLIECCOB B a3POMNOPTY, PALIMOHANBHOE 1 SKOHOMHOE
MCMOSb30BaHMeE 3eMeNbHbIX YUaCTKOB U HanOOMbLLyo SPGEKTUBHOCTL KanuTanbHbIX
BNIOXKEHWN. MIcxoma 13 3Toro obwero nonoxKeHua reHepasnbHbli niaH asponopTa
JIO/KeH YA0BNEeTBOPATh TPEOOBAHNAM:

1) obecneyeHus 6e30nacHoOCMu u peaynapHOCmMu Noaemos 8030y WHbIX Cydos. Peanw-
3aLMA 3Toro TpeboBaHUsA NpW NPOEKTUPOBAHMM FEHMIAHOB a3POnopTa AOCTMraeTcs
0H0OCHOBAHHbBIM BEIOOPOM Pa3MepoB anemMeHToB aspogpoma (111, P, neppoxos, MCO);
OrpaHMyeHeM BbICOTHbIX MPENATCTBAN B Npeenax NpraspoapoMHON TEpPUTOPUN;
opvieHTnpoBaHmeM J1IN OTHOCUTENbHO HaMpaBieHUA TOCNOACTBYIOWVX BETPOB;
B3aMMHbIM pasMelLeHnem 311emMeHTOB aspoapoma (Hanprmep, B3anMHoe yaaneHue
asyx BIM, PA v BMM 1 T.n.); BBIHOPOM MECTOMONOXKEHNA a3pOAPOMa 1 HanpaBneHus
JIM oTHOCKTENBHO APYTX OANXKANLINX a3POAPOMOB U AP.;
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2) PYHKYUOHAIbHO-mexHOM02u4ecKUM. Kaxaoe 3naHune 1 CoopyKeHne npeaHasHa-
UeHO A1A BbINOSHEHMA ONPeAeneHHbIX TEXHONOMMUYECKIMX OnepaLmi. TeEXHONOMMYECKIIA
npouecc onpegenaet, TaknMm 06pa3om, QyHKLMOHANbHbIE CBA3W MeXAY 3AaHVAMM
1 COOPYKeHUAMM. B reHepanbHOM NnaHe asporopTa OTPaXKaeTCAa BCA CUCTema 3TON
bYHKUMOHanbHOM B3armoceasn. OT TOro, Kak pasmelleHbl 3AaHNA 1 COOPYXKEHUA
Ha reHnnaHe, B 3HAUNTENbHOWN CTEMEHW 3aBUCAT YCIIOBMA, BPEMA 1 SKOHOMUYHOCTD
BbINOSIHEHWA TEXHOMOMMUYECKMX OnepaLnii;

3) epadocmpoumeribHbIM. 3T TPebOBaHNA YUMTHIBAIOT pa3mellleHre asponopTa
OTHOCUTENBHO ropofia 1 ero GyHKLMOHaNbHblE CBA3M C CENUTEOHBIMY TEPPUTOPUAMM
1 TPAHCMOPTHBIMN MArUCTPANAMY;

4) apxumexkmypHo-cmpoumesbHeiM. Peanin3aums 3Toro TpeboBaHWsa HaxoaWT OTpa-
XeHune B YHUOMKaLMU 06 beMHO-MNAHMPOBOYHbIX PeLleHWI 3AaHNN 1 COOPYKEHWN,
bopmMMpYIOLLIMX a3POMOPT, B MCMOMb30BaAHWN TUNOBBIX MPOEKTOB, PEKOMEHYEMbIX
MPUMEPHBIX CXEM FreHMIAHOB a3POMNOPTOB, COOMOAEHN CTPOUTENBHBIX HOPM 1 MPABUN
NPOEKTVPOBAHMISA reHepasbHbIX M1aHOB;

5) caHumapHo-eueueHuyeckum. OHV NPeAYCMaTPUBAIOT Pa3MELLeHVE a3pomnopTa,
3[@HVI VI COOPY>KEHWI Ha ero TePPUTOPUIN YUETOM UCKIOUEHNSA BPeHOTO BO3AeNCTBIS
NPOM3BOACTBA Ha 300POBbLE MtoAel, NPebbiBalOLLMX B a3POMNOPTY U Ha CaHNUTapHO-Obl-
TOBbIE YCNIOBUA XKU3HW HAaCENEHWA B OKPECTHOCTAX a3ponopTa;

6) coyuaneHsim. OHM obecneymBatoT Haunydlwre yCnoBma NpedbiBaHWA nacca-
KMPOB Ha TEPPUTOPUM a3POMOPTa, TPYAA ¥ OTAbIXa NOAEN, PaboTaOWMX B a3POMNopTy
1 NPOXMBAIOLLYIX B €70 OKPECTHOCTAX. [1pW NPOEKTUPOBAHMN FEHMIAHOB 3TO HAXOANT
OTPaXeHWe, Hanprmep, B MEPONPUATHAX N0 6N1aroyCTPONCTBY TEPPUTOPUM a3POMNOPTa,
OpraHv3auUmnmn TPaHCNopTa U NewexoAHOro ABUKEHWSA, CO3AaHMUM CUCTEMb COLMab-
HO-ObITOBOrO OOCNYXUBAHMA U AP.;

7) 3Kon02uYecKUM. DT TpeboBaHMA obecneunBaloT oxpaHy, Hanbonee nonHoe
BOCCTaHOBMEHME 1 0bOoralleHre OKpyatollen cpefbl B NpoLecce CTPOUTENbCTBA
1 3KCMNyaTaLmnm asaponopTa;

8) akoHomuueckum. OHV 0OYCNOBAMBAIOT BBICOKYIO IKOHOMUYECKYIO SOOEKTUBHOCTD
NPVIHUMaeMbIX NPV MPOEKTUPOBAHNN FeHMNaHa peLleHui;

9) acmemuueckum. ITv TPebOBaHVA 0OECNEeUNBAIOT APXUTEKTYPHO-XYAOKECTBEHHYIO
BbIPA3UTENIbHOCTb KOMIIEKCA 34aHWIM 1 COOPYKEHWI a3pOonopTa.

Mpv NPOEeKTYPOBaHNM a3pONopTa BCe CNYObl HAa €ro TEPPUTOPMM PacronaratoTca
0ObIYHO B ABYX 30HAX — NETHOW 1 CIy»KEOHOW, KDOME TOrO, BbIAENAETCA TPETbS, inas 30Ha.

JleTHan 30Ha BK/OYaeT B cebA NeTHOe nose C B3NeTHO-MOCaA0YHbIMM MONOCaMK,
pynexHble JOPOXKM, MONOCH NOAXOA], MPUA3POAPOMHYIO TEPPUTOPUIO, MEPPOHDI,
MeCTa CTOAHOK CaMOsIETOB.

JlemHoe nosie — 370 paboyan YacTb a3POAPOMa, NpeHa3HaueHHas ana pasbera
CamoneToB Npu B3neTe 1 npobera mx Npun nocagke. OHO COCTOUT M3 OAHOW WK
HECKOMbBKIX NETHBIX MOOC. [TOBEPXHOCTb NETHOW NMOMOCHI A0MKHA ObITb POBHOM WK
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NMETb YKNOH He bonee 2-3%o. JleTHasa Nonoca, pacnonoxKeHHas no HanpaBneHuo
FOCNOACTBYIOLMX BETPOB, HAa3bIBAETCA M1aBHOW NETHOM NONOCOW. YaCTb NETHOM NONOCHI,
KOTOpas MMEET UCKYCCTBEHHOE MOKPbITUE, Ha3blBAeTCA B3N1€THO-MNOCaA0UHOM MONOCOW
(BMM). OnuHa BIAM coctagnseT ot 1500 go 3500 m, wnpuHa — 60-80 m. Baonb BIMM
PacnonaralTCa Paamno- 1 CBETOTEXHWYECKME CPeCTBa, MCMOMb3yemMble ANA NOCaaKM
CaMOSIETOB HOYbIO 1 AHEM MPY MAIOXOM BUAUMOCTU 3EMJTN.

PynexHele dopoxku (PI) npefHa3HaueHbl Ans ABMKeHWA camoneTos oT BT K mecTam
CTOAHOK W NeppoHam. Mecmamu cmosHok camosnemog (MC) Ha3blBaloTCA CNeLUmanbHO
060pYyA0BaHHbIE NAOWAAW ANA XPAHEHNA Y TEXHUYECKOTO OOC/YKMBaHWSA CaMONETOB.
HacTb TeppUTOPMM a3POAPOMA, MPUMbBIKAIOLLAA K IETHOMY MOS0 (TeTHOWM Nonoce) Co
CTOPOHbI B3/1€Ta 1 MOCaKM CaMOMETOB, Ha3blBAETCA NO0COU NOOX00d, NV NMOMOCOM
6e30MacHOCTH, a NPUMbIKatoLWaa K OOKOBbIM rpaHm1Lam NeTHOM NONOCkl — 060YUHAMU.
[praspoapPOMHON TEPPUTOPMEN HA3bIBAETCA OKPYatoLWas a3pOAPOM MECTHOCTb, Ha
KOTOPOW B Lienax 6e30MacHOCTY NMOeTOB OrpaHNUmMBaeTCA BbICOTa 3AaHUIN 1 COOpPY-
)eHni. Bo3aylHoe NpoCTPaHCTBO Hafl Helt Ha3biBAaeTCA NpuaspoopoMHOU 30HOU.

Bo3aywHoe NpocTpaHCTBO HaA a3poApOMOM 1 MPUAspOAPOMHON TeppuUTopuen
Ha3sblBaeTcA aspomopuel. CxeMa MCNONb30BaHNA a3POTOPUN MPUBEAEHA Ha PUCYHKe 6.4,

Cny»kebHas 30Ha BKfoYaeT B ceba: CyxebHble 30aHna And pasMelieHns cnyxo
asponopTa W NeTHbIX NMOAPA3AENEHINI, a3POBOK3as, 30aHNUA U COOPYKEHNA CNyKObl
TEXHNYECKOW 3KCTTyaTauUmm.

*Krnas 30Ha asponopTa 06 beAVHAET TEPPUTOPWIO, IE PACMONAraloTCs COOPYKEHMA
XKUNOTo, XO3AMCTBEHHOIO U Ky/bTYPHO-ObITOBOrO 0O6CNYKMBAHMSA NMYHOTO COCTaBa
a3ponopTa W NETHbIX MOAPA3AENEHUI U X CEMEN.
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PucyHoK 6.4. Cxema ncnonb3oBaHUA a3poOTOPMN B palioHe JIETHOW 30Hbl a3po-
nopTa: /— 1emHas nosi0ca; 2 — nosioca Nooxodos; 3 — 30HA N0OX0008 (Mpaekmopus
83/1ema U NOCaoku camosniemay; 4 — nUHUS 02paHuYeHUs 8bICOmMbl NPenImcmauli 8 30Hax
Noox0008 K aspo0poMYy; 5 — IUHUS 20pU30HMA JIEMHO20 NOJIA
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[udpoasponopmel. OHKM 0bopyayloTca ana obecnevyeHvs perynapHbix NoneTos
rMapocaMmoneToB. [MAPOaspPONoOPT MEET dKBAMOpPUIO — BOAHOE NPOCTPAHCTBO ANA
B3/1€Ta 1 MOCAAKM CaMOSIETOB, M TEPPUTOPUIO ANA XPaHEHWA 1N TEXHUYECKOTO OOCTYKN-
BaHMA CAMONETOB, Pa3MELLEHMA CIYKEOHbIX U TEXHUYECKIMX 3AaHNIA 1 APYTYX YCTPOWCTB.

AK8amopuu yCTpanBaloTCa B BUAE KPYra, KBafipaTa M HECKOMbKIX SIETHbIX MOMOC,
pa3vMepbl KOTOPbIX 3aBUCAT OT TWMa MMAPOCaMoneToB, obLiaa AnnHa — ot 1500 ao 3000 v,
wrprHa 200-400 M npw rnybrnHe akBatopun 1,5-4 m.

AsuapemoHmMHble 380061 — NPEANPUATIA, 0becneunBaloLie COOTBETCTBYOULME
BIIbl PEMOHTA OAHOIO WAV HECKOMbKMUX TUMOB CaMOSIETOB 1 BEPTONETOB.

[NapK netaTenbHbIX anmapaToB COCTOUT B OCHOBHOM 13 CaMOJIETOB W BEPTONETOB
1 ABNAETCA BefyLVIM 3BEHOM BO3[lyLIHOrO TpaHCnopTa.

CamoneT npefcTaBnaeT coboM annapat TAxenee BO3/yxa, MONET KOTOPOro CTaHo-
BUTCS BO3MOXHbBIM O1arofapsa B3avMOAENCTBIIO CUMbl TAMW ABUTaTENen 1 BO3HMKatoLLE
(Npw ABMKEHMM) NOA ee BO3AENCTBMEM NOABEMHOWM Cbl Kpbina. Kaxkabin camoneT
COCTOWT M3 MNaHepa, TArOBbIX ABUraTenew, Waccu 1 KOMMIEeKca arperaTos 1 nprbopos
Ans obecneveHus GyHKLUMOHNPOBAHNA BCEX CUCTEM CamoseTa 1 yNpaBieHus VM.

BepTonetr — amnapart, NogbeM 1 NOAET KOTOPOrO OCYLECTBAASTCA C MOMOLLbIO
Hecyllero Bo3ayWHOro BUHTa C AIMHHBIMK NOMACTAMK, 3aKPEMIEHHbIMY Ha BEPTU-
KanbHOM Basy. BepToneTbl N0 Ha3HaueHWIo MOAPa3AeNatoT Ha MaCCaKMPCKME, Fpy30Bble,
CaHWUTapPHble, CENbCKOXO3ANCTBEHHbIE, MOXKaPHbIE, CNOPTUBHbIE U APYTHe.

CamoneTbl rpaXkAaHCKOro BO3aAyLIHOrO ¢GoTa MO Ha3HauYeHWo NoApPa3aensoTcaA
Ha MacCakKMpCKue, rpy3oBble, yuebHble, COPTMBHbBIE 1 CrielManm3npoBaHHble (s
0OCNYKMBAHNA PA3NYHbBIX OTPACel HapOAHOro X03ANCTBa). Pa3nnyatoT camoneTsl
no TRy ABWratenen (NopwHeBsble, TYPOUHHbIE, TYPOOPEaKT1BHbIE), YNCY ABUraTENEN,
NX pasmelLieHnio, TMNY Waccu (CyxonyTHble, TMAPOCaMONeTbl, amdubum) 1 Apyrum
NpW3HaKaM.

BaxkHeMLIVIMI TEXHMKO-3KCMNYaTaLMOHHbBIMY NMapaMeTpamu NeTaTesbHbIX annapaTtos
ABNAETCA BMECTVMMOCTb (ANA NaCCaKMPCKIMX) 1 FPY30NOABEMHOCTL (414 rPY30BbIX)
CAMOJIETOB, a TakKe CKOPOCTb M [anbHOCTb MosieTa. [1o CKOpOoCTy NoNéTa pasnunyatoT
CamoneThbl 03BYKOBbIE, NeTalolie CO CKOPOCTAMM MeHee CKOPOCTY 3ByKa (M), Kak
npasnno, 0,8 M, 1 CBepx3ByKOBbIe, KPENCEPCKAsa CKOPOCTb KOTOPbIX MPEBbILIAET YNCI10
Maxa (M = 1188 kw/u) — CKOpPOCTb 3BYKa B BO3[lyXe.

B 3aBMCMMOCTM OT ANUTENbHOCTU BecnepecagoyHoro noneta (L) pasnuyator
camoneTbl MarncTpasbHbix coobleHut: aanbHmne (L = 6000 kv 1 bonee); cpeaHmne
(L =2500...6000 km); 6nxkHMe (L = 1000...2500 Km); CaMOmeTbl MECTHBIX BO3[YLWHbIX
nvHniA (L = po 1000 km). CamoneTsl C B3neTHOM Maccon bonee 75 T OTHOCAT K | knaccy,
o130p0 75T —xkoll,01 10 g0 30 T— K Il M ¢ Mmaccom meHee 10 T— K IV Knaccy.

B 3aBMCKMMOCTM OT JaNbHOCTM 6ECNoCagoyYHOro NoseTa CamoneTbl MarncTpanbHbIX
COeMHEeHWI pacnpeaensioT Ha:

1) panbHue (L = 6000 kv 1 6onblue);
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2) cpeaHme (L =2 500-6000 Km);

3) onuskume (L = 1000-2500 km);

4) MeCTHble Bo3aywHble nnHuK (L = go 1000 Km).

Bbille Ha3BaHHble NapaMeTpbl HAXOAATCA B TECHOW CBA3M C TUMOM 1 MOLLHOCTbBIO
CMNOBOW YCTAHOBKM, @ TakKe C MaKCVManbHOW B3/1eTHOM MacCon (BeCom) camoneTa,
KOTOPbIE TaKKe OTHOCATCA K BaXKHbIM XapaKTEPUCTMKAM NeTaTelbHbIX anmnapaTos.

PacnpeneneHve camoneToB MO B3/IETHOM MaCCe U KNacCam:

= Gofble 75 T OTHOCATCA K | Knaccy;
® 0730 40 75 T OTHOCATCA K Il Knaccy;
® o1 70 po 30 T oTHOCATCA K Il Knaccy;
= pMeHee 10 T oTHOCATCA K IV Knaccy.

B3neTHadA macca onpenenaet TMn 1 BUA Ha3eMHbIX COOPYKEHMIA rPaXK4aHCKON
aBuaLmMKM (apONOPTOB, a3POAPOMOB).

BepToneTbl pa3aendaoT Ha TPW BECOBBIX KaTEropun:

1) nerkne — C B3NETHOM Maccom o 4 T;

2) cpefHWe — C B3NeTHOW Maccon o4 0o 12 T;

3) TAKenble — C B3NETHOW Maccon bonblie 12 T.

BepToneTHble CTaHUMK B 3aBUCUMOCTM OT rOA0BOr0 0Obema NnaccakmponepeBso3oK
pa3nenAtoT Ha TpW Knacca:

® | Knacc — c 06bEMOM NaCCaKMPCKNX NepeBo3ok bonblie 30 ThiC. Yen,;
m || knacc — o7 15 go 30 TbiC. yen.;
® ||| Knacc — go 15 ThiC. yen.

179



u-l

ﬂ!lﬂ}

’ '




7. TPYBOMPOBOAHbI/A TPAHCNOPT

7O TPaHCNOPT, NepeaatoLLnii Ha PacCToAHME XMAKNE, ra300bpa3Hble nn TBepble
NpoayKThl Mo TpybonpoBoaam. B Hallel CTpaHe Kaxabli rof CTPOATCA IeCATKM, COTHM,
Jaxe ThlCAUM KUIOMETPOB HOBBIX TPYOOMNPOBOAOB. YCTPOEH Kax /bl Takol Tpybonposoz
OTHOCUTENIbHO MPOCTO. B 3eMAI0 3aK1a/1blBalOT Yallle BCEro meTaninyeckue Tpyobl
HY>XHOIO AvaMeTpa, CBapMBas VX B NHYIO HITb, Yepe3 OnpefeneHHble PacCTOAHKA
CTPOAT HACOCHbIE CTaHLMW, KOTOPbIe MOAAEePKMBAIOT B TPYOONPOBOe HEOOXOANMOe
JlaBnieHue, «MoATaNKMBAOT» 13 MyHKTa A B NMyHKT b ras, Boay nnn HedTb.,

TpybonpoBOAbl — OUeHb felleBbl B TPaHCMopTa. Pacxofbl Ha TPAHCMOPTUPO-
BaHVie TOHHbBI HeGTV Mo TPybe B HECKOMbKO Pa3 MeHblUe, YeM Ha NMepeBO3Ky aBTOMO-
OUNbHBIM MV KENe3HOJOPOXHBIM TPAHCMOPTOM. /1 mo3ToMy TpYOONpPOBOAL B HaLLV
[IHV NepeceKaloT pekn U 6on0Ta, ropHble XpebTbl, MyCTbIHN, TOXATCA Ha MOPCKOe AHO,
NPOXOAAT TaMm, Fie HMKOra He Obio v He ByaeT JOPOT.

Camble goporue «aeTanu» 3TOro COOPYKeHNA — TRyDbl. Ha HUX NpUXoamMTca Nono-
BMHA CTOMMOCTW CTPOUTENLCTBA. [TOCKONbKY MoLLaAb CeYeHs TPYObl pacTeT Nponop-
LMOHaNbHO KBafpaTy AMamMeTPa, a PACXoA MeTasa Ha U3roToBneHme TpyObl — NuLlib
B NpAMON NponopLmm, ToyO0oNpOBOAbI BbirofHee CTPOWTL 13 TPY6 60MbLIOTO AnameTpa.
MNo3ToMy B MOCNeAHMe rofibl, NOC/1e TOro Kak Ha 3aBofax Obla OCBOeHa rvbKa 1 cBapka
TPYy6 13 CTaNbHOrO NCTa, UX AVAaMeTp CTan AocTuratb 1 M u bonee.

TexHnyeckas 6a3a BK/OYAET:

® COOCTBEHHO TPYOONPOBO, NPeACTaBAAOWIMIA COOON NMMHENHYI0 MarncTpanb 13
CBAPEHHbIX 1 COOTBETCTBYIOLMM OOPA30M M30MPOBaHHbBIX TPYO C yCTPONCTBaMM
3neKTpo3awnThl (puc. 7.1). Pa3HOBMAHOCTLIO IMHENHOM YacTV ABAAIOTCA HAa3eMHble
1 NOA3EMHbIE MEPEXOAbl Yepe3 peKu, 03epa, MPoNMBbl, 60M0Ta, aBTOMArnMcTpany,
ene3HoAopOKHble MyTW 1 T.A. [Ina cTpouTenbCTBa TRYOOMPOBOAOB NPOMbILLIEH-
HOCTb OCBOWA BbIMYCK TPpY6 AvameTpom 520, 720, 820, 1020, 1220 1 1420 mwv;

B nepekayeyHble 1 KOMAPECCOPHble CTaHUMK (pyC. 7.2) Ans TPaHCNOPTUPOBAHMA
XKUAKNX 1 ra3000pa3HbiX MPOAYKTOB MO TPyOONMPOBOAY B KaueCTBe rofloBHbIX
(HaYanbHbIX) ¥ MPOMEXYTOUHbBIX CTAHLWN,

Obulaa Npoun3BOANTENBHOCTD CTaHLMK — 70 MAH Ky6. M MepeKkayrBaemMoro rasa
B CYTKM:

B fIMHelHble y3Nbl, NpeAcTaBnsiolne Cobo yCTPOUCTBa AN1d COeAVHEHNS UK Pa3b-
eqnHeHMA NapanienbHbIX UK nepecekatloxca MarucTpanen nu nepekpbitna
OTAENbHBIX YYACTKOB NIMHUI MPU PEMOHTE;
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PucyHoK 7.2. B 3ane nopLuHeBbIX ra30MOTOPHbIX KOMMpeccopoB LLleknHcKomn
KOMMpeCcCcopHOoW cTaHuun rasonposoga Craspononb — MocKkBa ycTaHOBMIEHO
10 ra3oMOTOpPHbIX rasonepekaumBaowmx arperatos Tuna 10 NK. MowHocTb
Ka)kgoro arperata 736 KBT.
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B IVIHUM SNEKTPOCHABXEHNSA, ECIIM CUITOBbIE arperaThbl (HaCOChl, KOMMPECCOPbI) UMEOT
3NeKTPUYECKUI NPUBOL;
= UHWK CBA3M ONA nepefayn Heobxoanmor nHdopmaumm, obecneumBatouei

HopMasibHOEe GYHKLMOHMPOBAHNE CUCTEMI.

B KOMMneKc TexHnYeCckoro ocHallleH1sa HehTeNPOBOJOB BXOAAT COOPYKEeHMA
1 obopyaoBaHue A1a 06e3BOXKMBaHWA 1 Aera3aumm HedTr, MOAOrpeBa BA3KMX COPTOB
HedTenpoayKToB, 0CObble eMKOCTU 1 Ap. IODEKTUBHOCTb TPYOONPOBOAHBIX Mark-
CTpanew, HeB3MPana Ha UX OTHOCUTENBHO 3HAUYUTENBbHYIO METANINIOEMKOCTb, 00YC/OB-
NIMBAETCA BO3MOKHOCTBIO [IOCTABKM NPOAYKTa K MoTpebutenio Kpatyanwmm (B cpas-
HEeHWI C APYrMM BUAAMM TRAHCMOPTa) NyTem; 00MbLION NPOMYCKHOM CNOCOOHOCTLIO,
aBTOMAaTM3aLMeN NPOLIeCCOB NepeKkadlBaHs, He3aBUCUMOCTBIO OT CE30HA 1 MOTOAHbBIX
YCNOBWI, HE3HAUUTENbHbBIMM CPOKaMU CTPOUTENBCTBA, MUHVMANbHBIMI PAacXofamu
TPaHCMOPTUPYEMOrO NPOAYKTA.

B Halie Bpems no Tpy6onpoBoAam TRPAHCMOPTUPYETCA CBbile 2/3 06bEMa TonVBa.

MpenmMyLLecTBamMM MCMOMb30BaHWA TPYOONPOBOAOB ABNAETCA X MPUMEHeHVe A
rMAPOTPAHCNOPTUPOBKM TBEPALIX MaTeEPVANOB MO MybMONPOBOAAM.

Cambli ANVIHHBIN B M1pe HedTenpoBoa «[lpy»k0a», KOTopbI MocTpoeH B 1960-1964 .
nmeeT AnuHy 5,1 Tbic. kM. C Tpybamn AnameTpom 1020 MM B HAaCTOALLMIN MOMEHT 00LLas
[UIMHA 3TOW cncTembl npeBbitiaeT 10 TbiC. KM.

TpyOOMNpPOBOAHbIV TPAHCMOPT MMEET CamMyto HU3KY0 Ce6eCTOMMOCTb TPaHCMopPTW-
POBKM MPY308.

TpybonpoBOAOM Ha3blBAETCA CUCTEMA, COCTOSALLAA U3 TPYO 1 NpeHa3HauYeHHasa Ans
TPAHCNOPTUPOBKM XIAKMX, ra3000pa3HbIX U ChiMyunx BeLlecTs.

[0 Ha3HaYeHMo ANA HaPOAHOIO XO3AMCTBa TPYOONPOBOAbI Pa3aensioT Ha:

1. MarucTpanbHble rocy1apCTBEHHOIO (MEXYHapPOAHOr0) 3HAUYEHWS;
2. Topofckue KOMMyHabHO-CeTeBbIe;
3. TexHonornyeckre ana BHyTPM3aBOACKON TPAHCMOPTUPOBKMN.

OCHOBHbBIMI pacyeTHbIMI NapameTpamy TPYOONpOBOAOB ABNAITCA: 1) AvameTp
Tpy6bl; 2) pabouas TemnepaTypa TPaHCNoPTMPYEMOro MaTeprana; 3) yCNoBHOe faBneHue.

Ha3saHue Tpybonposoaa (raso-, HedTe-, Macno-, 6eH30-, KOHfEHCaTo- 1 Ap.) onpe-
JienaeT TPAaHCMoPTUPYeMbI MaTepuran.

B 3aBMCKMMOCTI OT pabouero AaBneHus MarncTpasbHble TpyOONpPOoBOAbl Pa3aensioT
Ha Knaccbl:

® 10 HOPMATVBHOMY [1aBNEHMIO:

| knacc — 2,5 MlMa < PH< 10 Mlg;

Il knacc — 1,2 Mla < PH< 2,5 MMg;

® 110 YC/IOBHOMY [IMAMETPY:

| knacc — 1000 mm < [ly< 1200 mm;

Il knacc — 500 mm < [ly<1 000 mm;

Il knacc — 300 mm < [y< 500 mMm;
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IV knacc — Hy< 300 mm

TpyboMnpoBOAbl CYUTAIOTCA XOMOAHBIMM, ECIIN MaTepPUan TPAHCMOPTUPOBKY UMEET
pabouyto Temnepatypy Ao 50°C; a ropauumu, ecnm paboydas Temnepatypa bonee 500C.

[Nof TEXHUYECKMM KOPUAOPOM MarncTpasnbHbix TOYOOMPOBOAOB MOHUMAIOT CUCTEMY
napannenbHO NPONOXKEHHBIX MO OAHOW Tpacce TPYOONPOBOAOB, NPeAHa3HAUYEHHbIX
ANA TPaHCNOPTUPOBKM HeDTH 1 rasa.

MarucTpanbHbii TpyOONPOBOLA — COOPYKEHVE NIMHEHOIO TWMa, B KOTOPOE BXOAAT
pAn 00beKTOB, NPeAHa3HAYEHHbIX 419 BbINOMHEHNUA Onepaumii C TPAHCMOPTUPYEMbIM
MaTepranom.

TexHnueckan 6asza COBpeMeEHHOro TpyOoNpPOBOAHOIO TPaHCMOopTa BKIIIOUYAET: Cam
TpybonpoBOA, NepekaunBaloLLve U KOMIPECCOPHbIe CTaHLMK, MO3EMHbIE XPaHWANLLA,
NMHUK SHeproobecneyeHns, NMHUU CBA3W 1 OObEKTbI PEMOHTHO-IKCMTYaTaLMOHHON
Cny>x6bl 1 Ap.

B 3aBMCMMOCTI OT PaCcMoNOKEHNA MArUCTPaNbHOro TPYO0ONPOBOAa OTHOCKTENBHO
MOBEPXHOCTY 3eMAN UCNOMb3YIOT Cnefylolive CxeMbl MPOKNAAKM: MOA3EMHYIO, NONy-
NOA3EMHYIO, HA3EMHYIO, HaA3eMHYIO (puc. 7.3).

[opoACKMEe KOMMYHaNbHO-CeTeBble TPyOOMPOBO/ALI MCMOMNb3YIOT AN YAOBNETBOPEHWA
NoTPebHOCTEN FOPOACKOrO HaceneH s 1 MPOMBbILLIEHHBIX MPeAnPUATIRA. K ropoackinm
ra3onpoBoAaM OTHOCAT TPYHOMPOBOAbl C HM3KMM AaBneHnem (Pp < 0,005 MlMa), co
cpeaHum aasnermem (Pp — 0,005 + 0,003 MI1a), ¢ Bbicokim gasneHmnem (Pp > 0,3 Mla).

TexHONOrMUYeCKUMI Ha3blBatloT TPYOOMNPOBO/b! MPOMBILWIEHHbBIX NPEeANPUATAN MO
KOTOPbBIM TRPAHCMOPTUPYETCA Chipbe, NonydabprKaThl U roToBad NPOAYKLUMA, Nap, BOA],
TONAVBO W ApYrie matepuranl, KOTOpble 06eCneuYnBatoT TEXHONOrMYECKNUA NPoLIEeCC
1 3KCMNyaTaumio obopyaoBaHuA.

PucyHok 7.3. Cxembl NpOKNagKu Tpy60onpoBoAOB: a) noa3emMHasi; 6) nonynoa-
3eMHas; B) Ha3eMHas; r) Hag3eMHas
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CurcTema NHEBMOTPAHCMOPTa B CPABHEHWN C APYTVMU TRAHCMOPTHBIMU CPEACTBAMM
MMEET 3HaunTeNbHble NpenMyLlecTBa: 00NbLIas CKOPOCTb AOCTaBKY rPY30B, Hemnpe-
PbIBHOCTb TEXHOOMMYECKOro NpoLecca, MosiHaa aBToMaT3auma Tpyaa 1 BbiCoKad ee
NPOW3BOANTENBHOCTb, OTCYTCTBME NOTEPU MPY308B.

[MHeBMOTPYOONPOBOAbLI MOMYT ObITb MPONOKEHDI MOL 3EMAEN, Ha 3CTaKaAax, Mo AHY
pek 1 03ep, B bonoTtax 1 ropax. OHW CNoCcobHbI TPAHCMOPTUPOBATL Chifyune rpy3bl,
CTPOVTENbHbIE MaTePManbl, NONE3HbIE MCKOMAEMbIE, MENKNE UCKYCCTBEHHbIE TPY3bl.

PaboTa NHeBMOTpaHCNOPTa COCTOUT 13 TakX OCHOBHbIX 3/1IEMEHTOB: MOrpy304-
HO-Pa3rpy304HbIX CTaHLMIM, TPAHCNOPTHBIX TPYOONPOBOAOB, MOABUKHOIO COCTaRa,
BO3[yXOHArHETAIOLMX CTaHLUMI, COeACTB aBTOMATUKM 1 CBA3M, YUACTKOB TEXHUUYECKOTO
0BCNYXMBAHMSA.

Mepenap faBneHus obecneunsBaeTcsa PacnoNOXeHHbIMY BAOSb TPACChl BO3AYXO-
HarHeTalLWMMK CTaHUMAMK. [lepenan faBneHns HesHauuTeneH — He 6onblie 6-10
aTmochep npw yrne nogbema o 30. Takoe AaBneHne, Hanpymep, AOCTUraeT noe3q
C 612 KOHTENHEPaMK, HarpyKEHHBIMU CTPOUTENBbHBIMU KaMHAMM, ABVKYLLNACA CO
CKOPOCTbIO [0 60 KMm/uac. [py30nogbeMHOCTb KOHTeHepa — 4,5 T.

Cnctema MHEBMOTPAHCNOPTa YNPaBAAeTCA NPOrpaMmon.

MHeBMOCKUCTEMbI MOTYT MMETb OTBETBEHNSA, Onarofaps KOTopbIM obecrneyrBaeTcs
JIOCTaBKa rpy30B Mo HyHbIM agpecam. OCOOEHHOCTU COOPYKEHMIS 1 SKCMTyaTaLm
Tpybonposoaos Ha Tpybonposoaax 60MbLIOro npoTsxeHnsa yepes 80—150 km coopy-
XKaloTCA MPOMEXKYTOUHble NMepeKkadyeyHble 11 KOMAPECCOPHbIe CTaHumK. Hanpumep,
Ha HedTenposoge «[lpyKba» nepekayeuHble CTaHLMU MOLHOCTBI0 7000 M3/y Bbinu
pasmMelleHbl yepes 80—-100 KM 1 NUTannCb 3N1eKTPO3HEeprnen cneymanbHo coopy-
MEHHOW NIMHWN 3neKTponepeaayn. B KauecTse nepeKayeyHbiX arperatoB NpUMeHAKTCA
MOPLIHEBbIE MW LEHTPODEXHbBIE HACOCHI.

B nepBbix MarMcTpanbHbIX ra3onpoBoaax NofAepK1MBanock pabovee aagneHvie 12-25
atm. (1,2-2,5 MIMa). B nocnenytouiem oHo 6bii10 MOBbILIEHO B HECKONBKO pa3. Cetyac
TpybonpoBoabl paboTatoT nof AasnerHviem npumepHo 50-60 atmocdhep. CKopoCTb
ABVXeHWA HebTy B TpybonpoBoae 0bblyHO aocTuraeT 1-1,5 m/c.

MNop BNUAHWEM CONPOTUBNEHNS IBWKEHMIO aBNEHMeE B TpyOax CPaBHWTENbHO ObICTPO
nanaet. MoTtepur Hanopa B TpybonpoBoae H MoryT 6biTb onpeaeneHbl No Gopmyse

H=kLv’/2qd, 7.1)

roe k — Ko3dbnUMEeHT TpeHus; L — AnvHa TpybonpoBoaa, M; V — CKOPOCTb
ABVKEHWA rpy3a B TpyOONpoBoae, M/C; g — YCKOpEeHMe CUbl TAKECTI, M/C% d —
AnameTp TpybonpoBoaa, M.

Coopyaemble Ha Tpacce 1 B KOHLIE ra30MpOBOAHOM MarucTpany pacnpenenm-
TeNbHble CTAaHLMM NMOHMKAIOT AaBfeHMe NOCTYNAOLWEero K HM ra3a 1 NofdatoT ero
B pacnpefenuTenibHyio CeTb MoTpebuTensam.
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Tpy6onpoBOAbl B MOBbILIEHHBIX MECTaX TPACChl UMEIOT CrielyanbHble YCTPONCTBa —
BaHTY3bl A1 NMEPUOAMYECKOrO BbiMyCKa CKarnMBatoLWeroca 3aecs Bo3ayxa. B noHm-
MEHHbIX MecTax NpodurNa TPacChl YCTPaMBaOTCA CNYCKHbIE OCafjouUHbIe KONOALbI ANd
OUNCTKM TPYOOMPOBOa OT NeCKa M1 rpa3u. IKCMITyaTauma TpybonpoBOAOB HEMPEPbIBHA,
HafleXxHa 1 He 3aBUCUT OT BPEMEHW FOAa U KITMMATUYECKNX YCNOBNIA. BbiCOKan repme-
TUYHOCTb TPYOONPOBOAHBIX KaHANOB OOeCNeYBaeT COKpalleHve NoTepb HedTK B 1,5
1 2,5 pasa no CpaBHEHMIO C TPAHCMOPTUPOBKOW €€ COOTBETCTBEHHO XENE3HOLOPOKHbLIM
1 BOAHBIM TRAHCMOPTOM.

K OCHOBHbIM TEXHUKO-3KOHOMMUYECKUM OCOOEHHOCTAM 1 NMpenmMyllecTBam Tpy6o-
MPOBOAHOrO TPAHCMOPTa OTHOCAT:

B BO3MOMKHOCTb MOBCEMECTHOW NMPOKaAKK TPYOONPOBO0B;

B MACCOBOCTb Pa3mMepOB NMepeKayky; Camyto HM3Ky0 Ce0eCToMMOCTb TPAHCMOPTMPOBKY
(ecnu NpUHATL CpeaHioo CebecToMMOCTb NePeBO30K Ha TpaHcnopTe 3a 100%, To Ha
TpYyO6ONPOBOAHOM TPAHCMOPTe OHa COCTaBUT 309%, Ha *kene3HoAoPOKHOM — 80%,
Ha aBToMOOWUIbHOM — 1600%);

= [JOMHYI0 repMeTV3aLmio, UTo aeT abCOMOTHYI0 COXPaHHOCTb KauecTBa W KONM4yecTsa
rpy30B;

" [OJIHYIO aBTOMATM3aLMI0 ONepaLmnii No HavBY, CIIMBY U NePeKaukKe;

B MeHblMEe KanuTabHble MepBOHaYasbHbIE BIIOKEHNS;

B HE3aBMCKMOCTb OT KIIMMATUYECKNX YCSTOBUI, a TakxKe OTCYTCTBME OTPMLUATENIbHOTO
BO3OENCTBUA Ha OKPYKatoLLyto cpefly Mpu COOTBETCTBYIOLLEN U30NALMN 1 MaNO-
YNCNEHHOCTb OOCYKMBAIOLLErO MepCoHana.

YAenbHbIM pacxod TOMIMBa Ha nepexkadky B 7—12 pas MeHblue, Yem Ha NepeBo3Ky
XKene3HOAO0POXKHbIM TPaHCNOPTOM. OCHOBHOWM HEJOCTAaTOK — Y3KaA creymanvsaumna no
BMLAM IPY30B. 13-3a OTCYTCTBMA Onepaumi NorpysKku 1 BbIrPy3Kki JasbHOCTb Nepekaydkm
He OKa3blBaeT 3aMETHOIO BAMAHNA Ha CeOeCTOMMOCTb TPAHCMOPTUPOBKN. [NaBHbI
HaKTOP IKOHOMUYHOCTY TPYOOMPOBOJOB — MACCOBOCTb TPAHCMOPTUPYEMbIX IPY30B,
BO3MOXHOCTb KOHLEHTPaLWK rpy30noTOKOB. COBPEMEHHbIE Fa30MPOBOAbI TONbKO MO
OfIHOVI IMHUN MOTYT TPaHCMOpPTMPOBaTh B rof 30-40 mnpa M° ra3a, a HegpTenpoBoabl —
6onee 100 MIH T HedTL.

Kpome HedTenpoayKToB, NPUPOAHOrO rasa, o Tpybam TPaHCMOPTUPYIOT MPOAYKLMIO
XVMUYECKON, HeGTEXMMINYECKOW, CONAHOW, YTONbHOW, CTPOUTENBHbBIX MaTepranos
1 APYrviX OTpacsen NPOMbILNEHHOCTY. ToybONpPOBOAHbIA TPAHCMOPT UrpaeT Bce bonee
CYWECTBEHHYIO POJib B PasmellieH I MPOU3BOANTENbHbIX CUM CTPaHbl, CMOCOOCTBYET
NHAYCTPYANBbHOMY Pa3BUTUIO SKOHOMUYECKX PANOHOB, PEeLLEH IO COLMAlTbHBIX 3aAaY.
B 1977 r. 6bin nocTpoeH paccononposo Crepnutamak — Yoba anmnHon 150 km, obecne-
YMBAIOLLMI eXeroAHyto TpaHCMopTUPOoBKy 600 ThiC. M? pacTBOPa MOBAPEHHOV CONM OT
BaCKyHUYaKCKOro MecTopoXxaeHuA.

CyuiecTBytoT Ba CNocoba nepexayku mo ofjHOMY 1 TOMY e TPyOOonpoBOAY Pa3HbIX
XUOKOCTEN (HedTH, KepoCKnHa, beH31MHa, Ma3yTa). MIX MOXHO pazaenuTb Pe3nHOBbLIMM
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MM NNACTMACCOBBIMM Lapamm (MocnefoBaTeNbHasA NepeKayka) v TpaHCNopPTUPOBaTL
MO Pa3HbIM MAACTMACCOBbIM LWAHMaM, Pas3meLleHHbIM B TPyOOnpoBoze.

CerofiHa HedTb 1 ra3 NOKPbIBAOT OCHOBHYHO YaCTb TOMAMBHBIX NOTPeOHOCTEN Hapos-
HOTO X03AMCTBa CTPaHbl, NPy 3ToM 85% rasa UAET Ha NPOV3BOACTBO SNEKTPOIHEPT N
W SHepreTuyecKme Hy bl MPOMbILLEHHOCTU. BCe 3TO CTano BO3MOXKHbBIM NOTOMY, UTO
napannenbHo ¢ oOblYel NPOrpPecCcUBHBIX BMAOB TOMAMBA PAa3BMBANCA VX TPAHCMOPT,
0COOEeHHO TPYyOONPOBOAHDIN.

7.1. HayuyHo-TexHu4Yeckne npobnembl pa3Butna TpybonpoBogHOro
TpaHcnopTa

[MepcneKTVBHbIE TEXHOMOMMUYeCKe BO3MOXHOCTM TpyOONPOBOAHOIO TPAaHCNopTa
B OCHOBHOM orpefieneHbl. K HM MOXHO OTHECTV: TPA[IMLMOHHbIE CMOCObbI TpaHCNop-
TUPOBKM XUAKNX UM ra3000pa3HbIX NPOAYKTOB; TPAHCMOPTUPOBKY TBEPAbIX MPOYKTOB
B CMECH C BOZIOW M APYToW *KMUAKOCTbIO (MMAPOTPAHCIOPT), @ TakKe B CMECH C ra3om
(NHEeBMOTPaHCMNOPT); KaNCysbHbIE UV KOHTEMHEPHble CMOCOObl TDAHCMOPTUPOBAHWSA
CbiNy4YVX MOPOLIKOOOPA3HbIX MW FPAHYIMPOBAHHbIX MPOAYKTOB, HE JOMYCKAOLLIMX
KOHTaKTa C »KMAKOCTAMU. DT TEXHONOTMYECKME BO3IMOXKHOCTM B HACTOALLEE BPEMA
SKCMepUMeHTaNbHO MPOBEPSIOTCA C TeM, YTOObI B OnKalwvie rofbl ToyO0onpOBOAHbIN
TPaHCNOPT WWpe NCNoNb30BaNca AnA AOCTaBKM MHOMX HOBbIX FPY30B.

Hapaay ¢ TpybonpoBoaamn Ans TpaHCNOPTMPOBAHUA KUAKMX YrNeBOAOPOA0B
1 NPUPOAHOTO rasa PaclMpPAETCA COOPYKeHMe TPYOOonpoBOAOB ANA NepeKayky psaaa
APYrUX rpy30B. B VX 4ncie 3TuneH, XMaK1in ammmak, pacTBop NoBapeHHoM Conu.

Hebonbluve No NPOTAKEHHOCTH TPYOONPOBOAbI MCMOMB3YIOTCA 414 TPAHCNOPTH-
POBKM B BMAE Ny/bMbl TBEPAbLIX BELLECTB: YA, Py/bl, HEPYAHbIX MaTepranos. OfHako
CO3[aHMe Takmx TPYOONPOBOAOB ellé NpeACcTaBNAeT cepbesHyto Npodnemy.

TpaHCNOPTYPOBAHME MACCOBDBIX ChiMyUVX U MbIALLMX Y308, BKOUAA 3€PHO, LIEMEHT,
M3BECTb U ApYrie, OCyLIECTBAAETCA YaCTO B MOTOKE BO3flyXa. DT MHEBMOMPOBO/b
MMeloT HeOOMbLLIOE NPOTAMKEHWE U MCNONBb3YIOTCA 1A 3arpy3Kn 1 pasrpy3Kki BaroHoB,
Cy[10B, aBTOMOOMNEN B MyHKTax MPOV3BOACTBA 1 NOTPEONEHMSA HAa3BaHHbBIX MPO/YKTOB.

[anbHelee HapallMBaHWe ceT TPYOOMPOBOAa OCTAETCA CePbe3HOM HayYHO-TeX-
HUueckom npobnemolt. Ha byayliiee ocCHOBHOW 6a3or Ana Aobbiun rasa (Hapsaay ¢ YpeH-
roem 1 Measexxbim) cTaHeT AMOypr, OTKyAa MPOTAHETCS 6 TPYOONPOBOAOB OOMbLIOIO
anametpa.

OcTaeTcsa npobnemoit nepeceyeHne TPyOONPOBOAaMM KPYMHbBIX BOAHBIX MPerpas,
XOTA OMbIT 30eCh 6oraTbii.

B HacTosAllee Bpems cBbile 98% HedTv 1 100% rasa TpaHCnopTUpyeTcs No Tpybo-
NpOoBOAaM, HO bonee MoMoBMHbI HEGTENPOAYKTOB — »Kefle3HOJOPOKHbIM U YaCTUUHO
BO/IHbIM TPAHCMOPTOM C Ce6eCTOMMOCTbBIO B 3—5 a3 Bbllle, Yem Mo TpyOonpoBOAaM.

OnHa 13 Npobnem 3aKyaeTcs B MOBbILIEHWM NMPOMYCKHOW CMOCOBHOCTV TPYHOMNpo-
BOA0B. [111A 3TOro HeobxoanMo NpUMeHATL TPYObI bonbLoro AnameTpa (1420 1 1620 mm)
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1 NOBbILLATL AaBNEHMe B TPYOONPOBOAAX. 3aBUCMMOCTb MPOBO3HON CMNOCOOHOCTY
HedTenpoBoAda OT AnameTpa TPyObl MOXKET ObITb MPOUINIOCTPMPOBAHA CEAYIOLLVMM
undpamu: npu anametpe 720 Mm — 15 maH T 8 rog; 1020 MM — 45 MAH T; 1420 Mm —
75 MnH T. PaHee nocTpoeHHble TpybonpoBoAbl paboTatoT Nof AaBneHrem Ha Bxoae
50-56 atv (5-5,5 MT1a). HoBble MarucTpani paccumTaHbl Ha 75 atm (7,5 MIa).

YoenbHbole KanutaibHble BNOMKEHMA CHUXAIOTCA NP yBENUYEHUN AnameTpa.
Hanpumep, ncnonb3osaHue Tpyd avametpom 1420 MM faeT yMeHblIeHMEe KanuTa-
nosnoxeHn Ha 20%, a No aKcnIyaTaLMOHHbIM pacxofam — Ha 30% OT ypOBHA 3aTpat
npw auameTpe 1020 Mm.

Ha 1 km rasonposofa anameTpom 1420 mm naet npumepHo 700 T Tpy6. Mepen
MeTannypramu CTOWT 3aflada Co3AaHnA 0CO60 MPOUHbIX U TOHKOCTEHHBIX TPYO.

C Lenblo NOBbILLEHVA MPOMYCKHOM CMOCOOHOCTW ra30MnpoBO/0B pa3pabaThiBaeTcs
MeTOA Nepekaykn oxaxaeHHOro 4o M1MHyC 70-75° C rasa, a TakKe CRUMKEHHOTO rasa
MO TenI0M30IMPOBAHHBIM TRYHaM.

HenpocTyio 3agayy npeacTaBnaeT pacluMpeHme CeTv NpoayKTONPOBOAOB C obecne-
YyeHneM NepBOHAYaIbHOTO 1 MPOMEXYTOYHOIO NMOAOrPEBA BA3KMX MPOAYKTOB. Yxe
NMeeTCA «ropaUnii» HegpTenpoBo MaHrbILNaK — YKparHa MpoTaxeHHOCTbo 2500 K,
MO KOTOPOMY TpaHChopTUpyeTca HedTb C TemnepaTyport ntoc 50°C.

Moka oCTaeTcs He 10 KOHLa pelleHHoM Npobnema npefoxpaHeHns Tpy6 OT BHELIHe
1 BHYTPEHHEN KOPPO3MM 13-3a XMNYECKOW aKTUBHOCTI TPAHCMOPTVRYEMOTO rpy3a.
30nauma BHYTPEHHMX MOBEPXHOCTEN MOBBIWAET MPOMYCKHY CMOCOOHOCTL Ha 5—8%,
HO yaopoaeT 0bLylo CTOMMOCTb TPyD. B KpymHbIX ropofax npobnema kKopposmm
ycyrybnaetca 6nyxaatoLmm Tokamn. B Poccum exxeroaHo 13-3a Kopposum TepaeTca
00 15 MAH T CTanwu.

Tpy6bl OT KOPPO3MK 3ALLUMLLAIOTCA PA3IMUYHBIMN METOAAMM, B YaCTHOCTM, BUTYMHO-0Y-
MaXKHbIM MOKPbITYEM, NOAMMEPHBIMU MIEHKaMV C 3aLLUTHBIMY 00epTKaMM, SMOKCUAHbIMI
1 NAKOKPaCOUHbIMK MNEHKaMK, NEHOMONMYPeTaHOM 1 Ap. CaMblM HaIEXHbBIM ABNAETCA
3ManMpoBaHKe, HO B CBA3M C €ro AOPOroBU3HOM NPUMEHAETCA AOBOIbHO OrpaHu-
YEHHO, B OCHOBHOM B ropo/iax. 3a pybexom NpuUMeHsIoT NONVMSTUIEHOBbIE MOKPbITUA
Ha NpeaBapUTENbHO HAHECEHHbI KNeeBOW COCTaB 13 By TUKaydyKa 1A NOKPbITUSA
Ha OCHOBE 3MOKCWAHbBIX CMOJ1, 0013 aI0LLIMX BEICOKOW MPOYHOCTbIO 1 CTOMKOCTHIO
K MOBbILWEH IO TEeMNEePaTyPbl, a TaKXKe MHOTOCIIONHbIE MOKPLITUA 13 NMOVSTUNEHOBbIX
N NONMBUHUAXIOPUAHBIX NEHT Ha Oy TUNKay4YyKOBOW rpyHTOBKe. [Ins BHyTpeHHew
N30NALNN NPUMEHAIOT NTAKOKPACOYHbIE MOKPBITVA Ha OCHOBE 3MOKCUAHbLIX MOoNuype-
TaHOBbLIX CMOJ U LLleMeHTHO-MeCYaHble MOKPLITUA.

OaHoM 13 BaxkHeNLLVX 33/1a4 fABNAeTCA obecrnevyeHne 6e3aBapunHOCTY GyHKLIMO-
HVPOBAHWA KMAKOCTHbIX 1 ra30BbiX TPYOOMPOBOAHBIX CUCTEM. TpebyeT AanbHEMLLIVX
pa3paboToK TenemexaH13aLya 1 aBToMaT3aumaA ynpasneHya paboTol TpybonpoBOaOB.

B ctpaHax CHI pa3pabaTtbiBatoTca 1 OCyLeCTBAATCA NPOEKTbl TPYOONPOBOAOB, MO
KOTOPbBIM rPYy3bl MepeMELLAIOTCA B BUAE MMAPO- 1 MHEBMOCMECEN, KanCyJl, B CNeLMasnbHbix
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KoHTelHepax. B Ky3bacce, Hanpumep, oT waxT t0buneitHas 1 MHckaa K benoBckon
[P2C nponoxeHbl yrnenpoBoAbl. MUANMOHbBI TOHH TOMIMBA AOCTaBAAKTCA MO HUM
ropasfo bbicTpee 1 C MeHbLUMMI 3aTpaTaMK, YeM APYTMMI BAAMKM TPpaHCNopTa. YToobl
CHU3UTb NOTpebneHme 3Hepruv, YMeHbLWNTb U3HOC TPYD, YBENMUNUTL PACCTOAHME
[AOCTaBKM rpy30B, MCMOMb3yeTcA CrneumanbHO NOAroTOBNEHHAA MeIKOAMCepCHasn
nynbna. M xoTa CKOPOCTb ABMXKEHNA Ny/bMbl HEBEMKA, 3aTO Takom cnocob bonee
SKOHOMMYEH, 0O0PYAOBAHME V3HALWMBAETCA 3HAUYUTENBHO MEHbLLE.

ToybonpoBOAHbIN TPAHCMOPT 3GGEKTUBEH, ECTECTBEHHO, HE TOMBbKO A1 NMepeBO3KiM
yrna. PazpaboTtaHbl NpoekTbl TpyOONPOBOAOB /1A [JOCTABKYM KENe30PYAHOIO KOHLIEH-
TpaTa ¢ JlebeANHCKOro ropHO-000raTnTENbHOMO KOMOMHATA Ha GabPKKY OKOMKOBAHMA
OCKONbCKOro 3MeKTpOMETayPrinyeckoro KoMovHaTa, pyabl C FOPHOPYAHbBIX NPeanpu-
ATV Kprsbacca Ha meTannyprideckie 3asoabl MpuaHenposba v [loHel Ko 0bnacty,
¢ Cokonocko-Capbalickoro ropHo-060ratmTeNbHOro KoMOKHaTa Ha MarHUToropcKui
MeTannypruyeckmin KoMouHaT 1 ap.

Mo TpybonpoBoOAaM MOXHO NMepemMelliaTb He TOMBbKO MUAPOMNYJIbMY, HO Y KOHTeHepPbI
Mo NPUHLMMY MHEBMOMOUTHI. [MAPO- 1 MHEBMOTPYOONPOBOAbI A1t TDAHCMOPTVIPOBKY
TBEpPAbIX MaTepPUanoB 0COOEHHO NePCNEKTUBHBI MPY CO3AaHUN eVHbIX TeXHOMOr-
YECKMX KOMMIEKCOB A00bIYM, AOCTABKN M MCMOMb30BaHWsA ChipbA. [lepcneKTnBHbIM
HanpaBneHvem pa3BuTKA TPpyOOMpPOBOAOB ABNAETCA MCMOMb30BaHMe KOHTEelHe-
POB-KamMcyJsl, KOTOpble MOXKHO MepemMellaTb He TONbKO No Tpybam, HO U Ha3eMHbIM
1 BOAHBIM TPDAHCMOPTOM.

TpoybonpoBOAHbI TPAHCMOPT MCMOMNb3yeTCA ANA NepeMeLLEHNA TBEPABIX ChiMyumnx
rPY30B, HaNpUMep, YA, WebHsA, ApYrxX CTPOUTENbHbBIX MaTePManos, ObITOBbIX OTXOAOB
B KPYMHbIX ropofax v Ap. TpyOOKOHTEMHEPHbI TPAHCMOPT Havan MCMob30BaTbCA 414
TPaHCMOPTUPOBKM ChiMy4YlX FPy308, ObITOBbLIX 11 MPOMbILAEHHbBIX OTXOA0B, CETbCKOXO-
3ANCTBEHHbBIX 1 APYTrWX TPY30B. Icnonb3oBaHme 3TOro Br1ga TpaHCNopTa no3sonaeT
PA3rpy3nThb KeNe3Hble AOPOr OT NePEBO30K MPY30B Ha KOPOTKME PAaCCTOAHUA, UCKITIO-
YNTb aBTOMOOUbHbIE MEPEBO3KM Ha BbIBO3€E TUX IPy308. B Mpy3umn paboTaeT nHeBMa-
TryecKkas NMHWA Ha Tpybonposoe AvameTpom 1000 MM, MPOTSKEHHOCTBIO 2,2 KM 15
TPaHCMOPTUPOBKM WebHsA, rpaBus, necka. MponyckHas cnocobHoCTb Tpybonposoaa
coctasndaeT 640 TbiC. T B TOA. Tam e CO3LaeTCA caman KpyrnHaa B MMPOBOW NPAKTUKE
ABYXTPYyOHasA MHEBMOKOHTEHEPHAA C1MCTEMA NMPOTAXEHHOCTbIO 42 KM. [epBas oyepeab
(17,5 kM) yxe BBefieHa B AelicTare. OHa obecneyumna noaady LiebHs 13 Kapbepa Ha 3aBof
xene3obeToHHbIX 3aenuii. Cnuctema paboTaeT B aBTOMATUUECKOM PeXXMME, B ee COCTaB
BXOAWT ABa MHEBMOBO3a, BOCEMb CLIEMNEHHbIX APYT C APYFOM KOHTENHEPOB-BarOHETOK.
Obulas macca noesaa 25 T, ero ckopocTb 0 30 Km/u. [MponycKHas cnoCOOHOCTb 3TOW
cncTembl B 20 pas Bbille, YeM Npu UCMNOMb30BaHMM aBTOMOOUIBHOMO TPAHCMOPTA,
a rofgoBasn 3KOHOMUA AM3eNbHOrO TOMAMBA COCTaBAAET OKOMO 13,5 ThiC. .

Tpoy60onpOBOAHbBIN TPAHCMOPT MOBbILIAET HAIEXHOCTb, MAHEBPEHHOCTb CHAbOXEHWA
TOMAMBHO-3HEPreTUYECKNMU PeCypCcaMi, CKoYaeT NOTepW NPOAYKTOB B NpoLiecce
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NX NOCTABKM OT MPOV3BOAUTENA K MOTPebuTento, AaeT BO3MOXHOCTb CHM3UTb TPaHC-
MOPTHbIE V3AEPXKKM, MOBBICKTb NMPOV3BOAUTENBHOCTD TPYAa PabOTHNKOB TPAHCMOPTa.

MpeumyLLecTBa TPYOONPOBOAHOMO TPAHCMoPTa NpeAonpeaensitoT OCHOBHbIE Hamnpas-
NeHNA ero Pa3BUTLA Ha NepPCneKT1BY: TPAHCMOPTUPOBKa TOMAVBHO-3HEPreTNYeckoro
CblpbA; NEPEMELLEHE HOBbIX HETPAAWLMOHHbIX 1A TpyOONpOBOAOB rPYy308, B TOM
yncne TBepabIX MPOAYKTOB, NepeKayka }UAKUX XUMUYECKIX MPOAYKTOB 1 CbipbA. [10
NepBOMY M3 YKa3aHHbLIX HanpasieHu OCHOBHOW Cnelanm3aumen MarncTpanbHbiX
Tpy6onpoBoAOB OyAEeT TPAHCNOPTUPOBKA XUAKOrO 1 ra3006pasHoro yrneBogopoAHOro
CbIpbA. BO3MOXHO, UTO yrke B CKOPOM BpeMeHu TpybonpoBobl OyayT 6paTb CBOe Hauasno
He OT NPUPOAHBIX MECTOPOXKAEHNUI HeGTU 1 ra3a, a OT CnelranbHbIX NPeANPUATAN Mo
nepepaboTke yrnen unu 6utymoB. OHOBPeMeHHO C 3TM boee LMPOKOe NPUMEHeHVe
NoNyYnT TPAHCNOPTUPOBKA YA MO TPyOONPOBOAAM, B TOM UMC/e TaK Ha3blBaeMblM
KOHTEMHEPHBIM CMOCOOOM.

MpOoBOAATCA SKCNEePUMEHTasIbHbIE PAabOoTbI MO OCTaBKe TPYOOMPOBOAHBIM TPaHC-
MOPTOM Ha nepepaboTKy HEKOTOPbIX BUIOB CEIbCKOXO3ANCTBEHHOM NPOAYKUMUM —
NMOMWAOPOB, Arof, PPyKTOB. [NepemellieHrie nx Mo Tpybam pe3ko yMeHbLaeT noTepu
LIeHHbIX BELLIECTB, aBTOMATU3MPYET MOrPY3Ky-BbIrPY3KY, yCKOPAET 1 yAELLIEBNAET JOCTABKY.
CyulecTByOT NPOEKTbI LIEHTPaNM30BaHHOW CUCTEMbI Pa3BETBNEHHbIX TPYOOMPOBOAOB
ANA [OCTaBKMN KUOKNX YAOOPEHW OT 3aBOf1A K CENbCKOXO3ANCTBEHHBIM MOTPEOUTENSAM
pPAAa SKOHOMUYeCKMX panoHOoB. Ha npumepe PAzaHckon obnact 6binv caenaHbl
pacyeTbl N0 SKOHOMMYECKOMY OBOCHOBAHMIO AOCTABKM TaKUM CNMOCOOOM yA0bpeHui
HoBOMOCKOBCKOIO XMMKOMOMHaTa. PacueTbl Mokasasnu, 4To, HECMOTPA Ha 3HAUNTENbHYIO
CeTb XeNe3HOLOPOKHbBIX 1 aBTOMOOWUIBbHbIX JOPOT B PA3aHCKoWM 061acTy, [OCTaBKa
amMmKaka no TpybonpoBoAam Aellese, Yem Npu MCNONb30BaHUN KENE3HOAOPOKHOIO
1 aBTOMOOWBHOIO TPaHCNopTa.

Bo MHOMMX panoHax CTOMMOCTb NepeBO3KK 3epHa K XJ1e60MNpUeMHbIM MyHKTam
pocturaet 30% 3aKynoyHOM CTOMMOCTU. [1NA 3TUX Lieneit Toxe MOXeT ObiTb MCMOMb30BaH
TpyOONPOBOHbIV TPAHCMOPT, KOTOPLIN B pAAE CyYaeB AaeT 3aMeTHOE CHIXKEHVIe TPaHC-
MOPTHbIX PacxoaoB. [pUMeHeHe B CeTbCKOM XO3AMCTBE YHMBEPCANbHOW TRYOOMNpo-
BO[IHOVI CETW, MO KOTOPOK MOXKHO ObINO Obl MepemeLaTh 1 YA0OPeHNs, U CeNbXxo3npo-
AYKTbl (@ 3TO C TEXHONOMMYECKOWN TOUKM 3PEHNUA BO3MOXKHO), 3HAUUTENBHO YAYYLWINT
obecneyeHne TPaHCMOPTHbIX MOTPEOHOCTEN arpONPOMBILLNIEHHOTO KOMTIEKCa CTPaHbI.

MpopomKaTca nccnefoBaHWA No NpUMeHeHuo Tpy6 6onbLIoro AvameTpa Ans
CKOPOCTHOWM OCTaBKM Stofen. YPOBEHb MaKCUMMabHOM CKOPOCTU NACCaXUPCKINAX
Kancyn uiv CoOCTaBOB B TPYOOMPOBO/AE, KOTOPbIV MOXKHO JOCTUYb YKe B COBPEMEHHbIX
ycnosuax, — 600-1000 Km/4, a B TpoeKTax nepcnekTnmBHbIX cnctem — Ao 3000 Kv/J.
ConpoTuBneHre ABMKEHMIO, KaK MMaBHaA NpUYMHa MOBbILLEHHOrO pacxoaa TOMvBa,
3arpA3HeHNna BO3Ayxa, BbICOKOrO YPOBHA LyMa B HA3EMHbIX CUCTeMaX, Npu Tpybonpo-
BOJHOM TPAHCMOPTE MOXET ObiTb BO MHOIO Pa3 CHVXKEHO MyTem BaKyyMMPOBaHMS
N NPUMEHeHWA BECKOHTAKTHbBIX MarHWTHbIX MOABECOK. 3arnybneHvie TpybonpoBoaoB
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7. Tpy60npoB8oOHsIt mpaHcnopm

Ha 15-20 M NO3BOAWT PewwunTb NPobAeMyY LyMa, OTBOAA 3eMIV AIA UX CTPOUTENbCTBA.
ITV NpenmMyLLecTBa AOCTaTOYHO BECOMbI, YTOOBI MCMOMb30BaHVe TPYOONMPOBOAHOIO
TpaHCNoPTa A/15 NepeBO30K NAaCCAKUPOB CTaNo PeanbHOCTbIO B 0003pUMOM OyayLLEM.
He ncknioyeHo, 4To 3TOT BMA TPAHCMOPTa CO BPEMEHEM CMOXKET YCNEWHO KOHKYPH-
pOBaTb C aBMaLmen.

Tpy6onpoBoAbl B 3aBUCMMOCTI OT NPUPOAHO-KINMATUYECKINX YCIIOBUI pernoHa
YKa[blBalOTCA HEMOCPEeACTBEHHO Ha 3eMST0, Ha CreLalibHble 3CTakaabl UV 3aKknagblsa-
t0TCA B 3eMNI0 (Hanbonee pacnpoCTPaHEHHbIR CNOcob AnA ropoACKMX TPYOOMPOBOAOB).
Mpwn NepeceyerHn BOAHbBIX Nperpas TpybonpoBof NPOBOAAT NO AHY. B CBA3M C 3TUM
BO3HWKAIOT NPobiembl, 0COOEHHO B 30HAX BEUHOW MepP3N0Tbl, MyCTbIHHO-CTEMHbIX U Ap.,
TaK Kak Npuv nepekauke rpy3oB TpybonNpoBo/ HarpeBaeTcs, U MeHAETCA TenoBov
pex1mM NoyBbl. Mep3noTa NofATanBaeT, YTo NPUBOANT K 0OPbIBY TPYOOMPOBOAOB. B 30Hax
C HU3KVMM TeMMEepaTypamm 0BblUHbIE MAPKM CTanM CTAHOBATCA XPynKumK. [1ns paioHoB,
XapaKTePU3YOLMXCA NaBUHOOOPA30BaHVEeM, M3rOTaBIMBAOTCA MHOTOC/IOMHbIE TPYObI,
YTO MO3BONSET NOAHMMATbL paboyee faBneHKe. JlazepHana cnaika 1 CBapKa MoBbIWAoT
KauecTBO LWBOB.

MHTEeHCUBHOE pa3BuTVEe TPYOOMPOBOAHOIO TPpaHCNopPTa NoTpeboBano KOPeHHOM
NepecTPOViKI Kak TEXHWKM, TaK 1 TEXHONOT K CTPOUTENbCTBA TPYOOMPOBOAOB. 3HAUM-
TeNbHOMY YCKOPEHMIO CTPOUTENbCTBA OOBEKTOB HEePTEra3oBOM MPOMbILLIIIEHHOCTY
N NPOKNaaKu TpybonpoBOAOB CNOCOOCTBOBANO BHEAPEHME B MPAKTUKY KOMMeK-
THO-6nouHoro meToaa. CyTb ero 3aknoyaeTcs B COopKe TeXHONOrnYecKmx 610KoB, 6104-
HO-KOMMEKTHbIX YCTPONCTB, YKPYMHEHHbBIX MOHTaMHbIX Y3/10B, KOMMIEKTHbIX 30aHWN,
KOTOPble JOCTABAAOTCA Ha MeCTO PaboT B FTOTOBOM BUAE CO BCEMU KOMMYHUKALMAMM.

MpeaycmaTprBaeTca pacwmpuTb MacliTabbl MCMONb30BaHWA 610KOB U H610U-
HO-KOMMIEKTHbIX YCTPOWMCTB B HEPTEra30BOM CTPOWTENBCTBE B 2,7 Pa3a MO CPaBHEHWIO
C NpenblayLLmm NAaTuneTem. ViHauye rosops, Heobxoamnm nepexop 0T COOPKM OTAENbHbIX
4acTen-0I0KOB K JOCTaBKe Ha NAOLAAKM NOMHOCTBIO 3aKOHUYEHHbIX COOPYKEH NI
B BME KPYMHOrabapuTHbIX 06beMHbIX ON10KOB 1 cynepbnokos maccor ot 300 fo
1000 T, HanpuMep, HACOCHbBIX CTAHLMI 1 T.N. 9TO OCOOEHHO BaXKHO MPY CTPOUTENLCTBE
3a [onApHLIM KPYrom, B YCIIOBUAX MEP3SIOTbI, HU3KUX TEMNEPAaTyP U CUITbHbIX BETPOB.
OpaHako NprMeHeHre 3TOro NPOrpeccUBHONO MeToa CTPOUTENBCTBA TPEOYET HOBbIX
TPAHCMOPTHBIX CPEACTB AN MOCTaBKU TAKeNbIX OITOKOB K MECTY MOHTaXKa — CreLu-
ANbHbIX TATAYEN Ha KOIECHOM W1 IYCEHUYHOM XOAY, Ha BO3AYLWHOM noaywke. M3yyatotca
BO3MOKHOCTI CO3AaHNA U UCMOMNb30BaHWs fleTaTeNlbHbIX anmnapaTtos 60MbLON rpy30-
NOABEMHOCTW — CrelnasnbHbIX BEPTONETOB, AMpUXabnen 1 ap.
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8.TOPOACKOMN TPAHCMNOPT

8.1. Bugbl ropoacKoro TpaHcnopTa
fopoackoe ABMKEHME Pa3HOPOAHO. Ero cocTaBnAT nelexoaHble 1 TPaHCNOPTHbIe
MOTOKM Pa3NUYHOro HasHaueHs. B uenax 6e30nacHOCT/ ABUKEHWUA 1 MOBbILLIEHMS
3OPEKTMBHOCTM MCNOMb30BaHWA NIOWaAen ropoACKMX MPOe3noB VX pas3aensaioT
B MPOCTPAHCTBE ropofa 1 HanpasaloT Mo cneuyanbHO OTBEAEHHBIM TEPPUTOPUAM:
TPOTyapam, MOA0CaM MPOEIPKEN YaCTL YL, UCKYCCTBEHHBIM HAA3EMHbIM COOPYKEHWAM
(MOCTaMm, 3CTakadam) Unu NOA3EMHbBIM COOPYKEHUAM (TOHHENAM).

[0 Ha3HaUYeHWI0 FOPOACKOM TPAHCMOPT PA3AENAT Ha MACCaKMPCKUI, FPY30BOM
1 creynanbHbi. KnaccudrnkaumoHHas cxema ropofckoro tTpaHcnopTa (M) nokasaHa
Ha pucyHke 8.1. fopodckol naccaxupckut mpaHcnopm (ITIT). NpeaHasHadeH ans
nepeBO3KM HaceNeHWs B rOPOACKON 1 MpUNeratoLen K Hel 30He Mo Pa3nnuyHbIM Lieam:
TPYAOBbIM, AENOBBIM, OOLLIECTBEHHBIM WU KY/IbTYPHO-ObITOBBIM. OObeKTbI, Onpeaens-
foLme Lenu nepeaBuKeHra ropoACcKoro HaceneHua (NpeanpuATuA, TeaTpbl, ObIToBbIE
yUupexaeHna 1 Ap.), HasblBaloT YeHMpamu MmpaHcnopmMHo20 MAazomeHus.

[opoackow TpaHcnopT

Maccaxmnpckui [py3oBon CneuvianbHbiii
T MIT
1B ™M TTC MAT OPYZL TCTN

PucyHok 8.1. Knaccupumkauus ropoackoro TpaHcnopTa no HasHauyeHuio
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[ymu coobuweHus

10 BMECTUMOCTM TPAHCMOPTHbIX cpeacTs [T nogpasnenator:

B Ha MHAUBMAYANbHbIV NacCaxkmpcKuii TpaHcnopT (AMT) — nerkosblie aBToMoOUN,
MOTOLMKITbI, BEIOCUMNeb;

B MACCOBbIV UM OOLLIECTBEHHbIV FOPOACKOW NaccakmpcKuii TpaHcnopT (MMT, TMIAT) —
TpamBal, Tponnenodyc, aBTobyC, METPOMONMTEH, TOPOACKME KeNe3Hble AOPOry,
PEeYHOW TpamBaw 1 Ap.

[1ns NoBblleHNA KauecTBa OOC/TYKMBAHNA NACCAXKMPOB FOPOACKONM NMACCAKMPCKMNA
TpaHCNopT obopyayeTca cneumanbHbIMM YCNOBUAMK ANA MHBaNMAoB (puc. 8.2). Hau-
BNLYaSbHbBIA NACCAKMPCKUM TPAHCTIOPT XapakTeprn3yeTca BMECTUMOCTbIO nopagka 1-8
yenoek, 00LLeCTBEHHbIV (MaCCOBbIN) NACCAKUPCKMA TPAHCMOPT — BMECTUMOCTbIO OT
18-20 o 200-230 yenosek 1 bonee.

o cncteme opraHmsaumm asvxeHua [T nogpasaenaT Ha MapLUPYTHBIA 1 He
MapWpyTHbIA. LBMXeHMe TPaHCMOPTHLIX CPeACTB MapupymHo2o [TIT opraHn3yoT
no onpefeneHHbIM HanpaBaeHaM — MaplpyTam, 0O00pPYAOBaHHbIM MOCaA0Y-

w5 =

PucyHok 8.2. O60pyaoBaHue ropoacKkoro aBTobyca yCTponcTBomM ans
nocaakuy n sbicagku niBannaos (CamABTO, Y36eKNcTaH)
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8. [opodckoli mpaHcnopm

HbIMI NAOWaAKaMK1, NAaBUIbOHAMN U MAPLWPYTHBIMKX YKa3aTenammn Ana nacCaxumpos.
[BUKeH e TPaHCMOPTHbBIX CPECTB HE MApwpymHOo20 [TIT OpraHmn3yioT Ha Npoe3xeit
YacTuW yNuL Mo CUCTeME CBODOHOMO ABMMKEHMA B Mpefienax orpaHuyeHin, Haknamabl-
BaeMbIX JOPOXHbBIMYM 3HaKaMM, Pa3MeTKOM Npoe3Kel YacTn 1 CBeTOPOPHOW CUrHa-
nu3aumen. B ocHoBHoM Bce Brabl coBpemeHHoro MIT paboTatoT No MapLupyTHOMY
npuHuUMny, a cpeactea WIMT — no cucteme cBOOBOAHOrO ABUXKeHWA. VIcknioueHne
COCTaBNAOT TOMIbKO MapLIPYTHbIe TakCh, KOTopble Mo BMeCTUMOCTK 6a13Ku K ATT,
a Mo opraHu3aunn asmxkeHna — k MI1T.

['py3080U 20podckot mpaHcnopm (ITT). BeinonHAeT ropoAckme rpy30Bble NepeBo3Kku
NPOMbILNIEHHOTO, KOMMYHAIbHOTO 1 ObITOBOrO Ha3HaueHWs. B rpy30BOM ropoackom
ABVIKeHNV NpeobnaflaloT rpy30Bble aBTOMOOUIM MPY30MObEMHOCTbIO 2—25 T, a Takxe (B
MeHbLUEN CTeneHw) TpamBau 1 TPONNenOyChl, }kene3HOA0POXKHbIA 1 BOAHbIV TPAHCMOPT.
o cucTeme opranm3aunm asukeHua [T, kak v [T1T, nogpa3nenaT Ha MapLWpPyTHLIN
N HEMaPLPYTHBIN. MapwpymHyo cncteMy opraHmaumm asuxkerHua [T npymeHaoT
Ha HanpaBNeHNAX MOCTOAHHbIX FPY30MOTOKOB, HEMAPWPYMHYIO — NPY OPraHn3aumm
rpy30MepeBO30K B Pa3/IMyHbIe afpeca Nno BPeMeHHbIM 3aABKaM 11 3aka3am.

[onsa [TT B 06LieM rOPOACKOM ABUXEHNM COBPEMEHHbBIX FOPOJOB OTHOCUTENBHO
Hegenuka (1/3 npotue 2/3 asuxenua [T1T). OgHako B pasnnyHblX ropoaax AoNs rpy3o-
BOIO ABUXEHWS MOXKET ObITb Camol paznundHo. B asuikeHnu [T npeobnagaeT Nerkosow
aBTOTPaHCMNOPT (40 95% obulero pa3mepa ABUMKEHWSA), OCHOBHYIO AOM0 KOTOPOro
COCTaBNAIOT IEMKOBbIE aBTOMALLMHbBI IMYHOTO NOMb30BaHNA 1 MEHbLLYIO — TakCOMOTOPbI
(TakcK) 1 BeAOMCTBEHHbIe BToMobunW. Ha gonto MIMT npuxoantcs meHee 5% obliero
obbema ABUKEHNMA.

CneyuansHbit 2opoockol mparHcnopm (CI'T). BkntouaeT B ceba TpaHCMOPTHbIE
CpefcTBa ropoackoro bnaroyctponctsa (TFb — nonmeanbLmKM ymL, MyCOpPO- 1 CHero-
yOOpOUHblE MalLMHBbI, CRelmanbHble MaWmHbl MO PEMOHTY AOPOKHbLIX MOKPLITAN),
CaHUTAPHOrO TPAHCMOPTa CKOPON MeAMLIMHCKOM MOMOLLM 1 MOMOLLM Ha aomy (TMIT),
TpaHcnopTa Toproson cetn (TTC — cneumnann3npoBaHHble aBTOMALLMHbI «X1€0,
«MOJIOKOY, «Mebenby, «1OCTaBKa NPOAYKTOB Ha AOM» 1 [1D.), MOXAPHOro aBTOTPaHCNopTa
(MNAT), aBToTpaHcnopTa OTAeNa perynmpoBaHna YIMUYHOTO ABMXEHMA YNpaBneHns
BHYTpeHHNX aen — (OPYL), aBTOTPaHCMOPT CKOpOW TexHuuyeckor nomouwm (TCTTT)
1 ap. [lons 3Tux BMAOB TPAHCMOPTa B OOLIErOPOACKOM ABVKEHM COCTABNAET OObIUHO
He3HauUTEeNbHYIO YacCTb.

Lna mapwpytHoro ITIT xapakTepHO ABUXKeHWe MO PaCcrnUCaHuUIo, T.e. perameHT-
POBAaHHOE BO BPEMEHW 1 TOPOACKOM NPOCTPaHCTBe. InAa ocTanbHbIX BUAOB [TIT n [TT
ABVPKEHME Y COBCEM HE pernameHTUpyeTCa BO BPEMEHM 1M MPOCTPaAHCTBE (Kpome
OrpaHNYEHWI, HaKNaAblBaeMbIX PA3METKOW MPOE3KEN YaCTV YANLL, JOPOXKHBIMIA 3HAKaMM
1 CBETODOPHOW CUrHANM3aLVen) Unmn onpeaeneHHbIn obbem Takux perfnaMeHTHbIX orpa-
HUYEeHWUI ABVKEHMA 334aeTcA (Hanpymep, ANA MapLLIpyTHOrO rpy30BOro TpaHCMopTa),
HO OH MeHee CTPOT, YeM Ha MapwpyTHOM [TIT. [To3ToMy NMPUHLMMLI OpraHn3aLmnm
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OBVKEHNA MapPLUPYTHOTO [T [Pe3KO OTNINYaKOTCA OT OPraHn3aln OBUXeHNA OCTa/IbHOIO
ropoACKOro TpaHCnopTa. B nepBoOM CJly4ae OHK OCYLLECTBTAOTCA METOAOM KOHTPOJIA
3a ABUMKEHNEM KaXAOoro oTae/ibHOro noesfa, BO BTOPOM — METOAOM KOHTPOMA 3a
OB/XEHVEM TPAHCIMOPTHBIX MOTOKOB C AeNeHeEM X Ha MoYy30BOe U IErKOBOE ABKKEeHWE
MO COCTaBy M NpAMOeE, MpaBoONnoBOPOTHOE K JTEBOMOBOPOTHOE MO HaMpaBleHWto
OXMAAeMOTO ABNXKEHWA Ha NepekpeCTKax. leﬂ HebONbLLOW NHTEHCUBHOCTH rpysoBoe
N NerkoBoe ABnxeHre YaCTo flaxe 1 He pa3fenAatoT.

TexHnueckaa 6a3a ropofCcKOro nacca)kKMpCKoro TpaHcnopTa
CocTaB OCHOBHbIX an1emeHTOB cucTem [T onpeaenaeTca BUAOM UCMOb3YEMbIX B HMX
TPAHCMOPTHbLIX CPefCTB — MOABMXHOIO COCTaBa. B Lenom xe cuctemnl 1T npea-
CTaBNAT COOON CNOXKHbIE MHOrOOTPAC/EBbBIE XO3AMCTBA, OCHOBHbIMY 11IeMEHTaMM
KOTOPbIX ABNAIOTCA NOABMMXHOM cocTaB ([10), nyTeBble COOPYKEHMA 1 YyCTPOMCTBA
(puc. 8.3.), COOPYKEHUA 1 YCTPOMCTBA /A XpaHEeHNA, TEXHNUYECKOro 00CyK1BaHWA
1 PeMOHTa MOABMXHOMO COCTaBa ([1), CoopyeHnsa 1 yCTPOMCTBA SHEProCHaAOKeHMIS
(obecnedeHns sHeprven) NOABUXKHOIO COCTaBa AN BbIMNOSHEH WS TPAHCMOPTHOM
PaboThl (3) 1 YCTPONCTBA OPraHu3aLnn ABVKEHWA NOABUKHOIO cocTaBa Ha nHun (Of).

OcobeHHOCTV ropoaa onpefensT XapakTePUCTUKL Tpebytollenca Ansa Hero
TpaHCNopTHOM cucTemsl [TIT 1 OKa3biBaOT BAMSAHME Ha BbIOOP BWAOB TPAHCMOPTA,
TPAHCMOPTHBIX COOPYXEHUIM 1 CUCTEMbI OPraHm3aLnn ABMKEHUA.

OCHOBHOW 3n1eMeHT MobbIX TPAHCMOPTHbIX CUCTEM — MOABWKHOM COCTaB. 1o Buay
NOABWKHOIO COCTABa [PasnNyaloT PenbCoBbI 1 6e3penbcoBeil [T, be3penbcoBbiM Ha3bl-

PucyHok 8.3. 060pyfoBaHMe ropoACcKOro 0CTAaHOBOYHOIO NMyHKTa
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8. [opodckoli mpaHcnopm

BAOT MOLABWKHOWM COCTAB C KOMECHOW XOA0BOW YacCTbio M MHEBMATUUECKNMI KONecami,
npefaHa3HadeHHbIV 4717 ABMKEHWA MO 0ObIYHbBIM JOPOXHbBIM MOKPLITUAM 63 CneLianbHbIX
MyTeBbIX HAMPABNAIOLLYMIX YCTPOWCTB (@BTOOYChI, TPONNENOYChI 1 NErkoBble aBTOMOOWM).

Asmobyc — 6e3penbCoBbI YUUHBIN BUA TPaHCMOPTa C aBTOHOMHbBIM 3HEProCcHab-
XKeHVeM. DHeprua, HeobxoarmMan Ana ABMKEHKA aBTOOYCOB, BblpabaThiBAETCA 13 3aMacoB
roptoyero (6eHsnH, HedTb, An3eNbHOe UKW TBEPAOE TOMMBO), KOTOPbIE BMECTE C CUI0BOM
YCTAHOBKOW HaxofATCA Ha aBTobyce. ITo onpeaenseT aBTOHOMHOCTb aBTOOYCOB, MX
BbICOKYIO MAHEBPEHHOCTb 1 B TO »KE BPeMs NMOHWKEHHbIE BECOBbIE XapaKTePUCTUIKN.
ABTOOYCbI He TPEOYIOT COOPYKEeHMA CNeLManbHbIX MYTEBbIX YCTPOWCTB, VX ABUXEHNE,
KaK 1 TponnebyCcoB, OPraH13ytoT No 0OblYHOMY AOPOXHOMY MOMOTHY FOPOACKMX YL,
B cBA3M C 9T1M aBTOOYC TpebyeT HebOMbLINX 3aTPAT B TPAHCMOPTHYIO CETb, KOTopble
OrpaHNYMBAIOTCA MO CYLLIECTBY KanWTaNOBMOKEHVAMI Ha COOPYKeHe CTaHLWI 3aMnpaBKMX,
KOHEUHbBIX CTaHLIUIA MapLIPYTOB 1 YCTPOMCTBO OCTAHOBOYHbIX MYHKTOB. BblcOKan MaHeB-
PEHHOCTb aBTOOYCa ObecneuriBaeT BO3MOXKHOCTb TErKOro M3MEeHEHS ero TPaHCMOPTHOM
CEeTU 1 MapLLPYTHOW CUCTEMbI B COOTBETCTBUM C CE30HHDBIM, HEAENbHbBIM 11 IAXKE CYTOUHbBIM
KonebaHem NaccakMponoTOKOB. [o3Tomy aBTOOYChl OOCTYKMBAKOT PaNOHbI HOBOW
XKNOW 3aCTPOMKM. ABTOOYChI NIerkO HamnpaeAaTb C MapLIPyTa Ha MapLIpyT B COOTBET-
CTBUV C U3MEHEHVEM MAaCCAKMPOMOTOKOB. ITO MPEVMYLLECTBO LUMPOKO NCMOMb3YHOT ANA
OpraHV3aLmm NaccaknponepeBo3oK B panoHax, rae 3abnaroBpemMeHHo He MOAroTOBEH
Tponnenbyc unmn Tpamear. ABTOOYC HaxoauT LUMPOKOE NPUMEHeHe ANsA rOPOACKNX
NacCaXkMpOonepeBO30K MeNKMX FOPOOB Kak OCHOBHOW BWA TRAHCMOPTa Ha MapLUpyTax
CO CPaBHUTENBbHO HEOOMbLLMMY MACCAKMPOMNOTOKAMU U KPYTTHBIX TOPO0OB — KaK BCMO-
MoraTenbHbI Ha MOABO3ALMX 1 PA3BO3ALLMX MapLupyTax. B cTpaHax CHI aBTobycHoe
obcnyKmBaHve nmetoT okono 2000 ropoAos, MOABMKHOWM COCTAB KOTOPbLIX MPEBbILIAET
60 Tbic. MaLmH. B CLUA, AHrnvm, ®paHumm n apyrux ctpaHax cuctemsl MIT opraHnsyioT
B pAfe ClyYaeB UCKIOUNTENBHO Ha 6a3e aBToOYCOB.

MaBHble HEAOCTATKM aBTOOYCOB C [ABUraTeNAMYM BHYTPEHHErO CropaHna — 3arpas-
HeHue aTMocdhepbl MPOAYKTaMI1 CropaHna aBTOMOOMIbHBIX TOMMB, CPABHUTENbHO
HV3KasA NPOBO3HasA CMOCOOHOCTL 1 BBICOKME YPOBHM LyMa. [leduumTHOCTb HedTenpo-
QlYKTOB YBENMUMBAET cebeCTOMMOCTb aBTOOYCHbIX NepeBO30K 1 TpebyeT coBeplleH-
CTBOBaHWA aBTOMOOWbHBIX ABMratenen. MpoBo3Has cCNoCOOHOCTb aBTOOYCOB HIKe
MPOBO3HOW CMOCOBHOCTI TpamBas. [1epCnekTBHBIM CUUTAIOT OCBOEHKE aBTOOYCOM
MaCCaXkMPOMNOTOKOB A0 6—8 ThiC. Mac./y (B 0AHOM HanpaBneHWM ABMKEHWS), KOTOPbIE MPK
MUHUMANbHO JONYCTYMOM UHTEPBane ABUKEHWA B 1 MUH (MHTEHCUBHOCTU ABVKEHWA
60 MalwH/Y) TPebYIOT MCNONb30BaHWsA aBTOOYCOB 0COOO OOMbLION BMECTUMOCTA A0
100-140 naccaxunpoB. ObbIUHble aBTOOYChI 6ObLLION BMECTUMOCTY (70-80 Naccaxkmpo-
MECT NpW HOPMabHOM HaMOMIHEHM) OCBAMBAIOT MACCaXkMPOMNOTOK A0 4,2—4,8 ThiC. Mac./u
(B 0iHOM HanpaBneHun ABWKeHNs), cpeaHen (40-50 mecT) — 2,4-3,0 TbiC. Nac./u,
Manow (25-30 mecT) — 1,5-1,8 TbIC. Nac./u 1 0cobo manoi BmecTumocT (1012 mecT)
[0 0,6-0,7 TbiC. Nac./4 (B 04HOM HanpaBneHnN ABUKEHMSA).
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OcHOBHble NpobnemMbl aBTOOYCOCTPOEHMA B HAaCTOALLee BPeMA: NOBblWEeHNe
KOHCTPYKTUBHOTO YPOBHA OTeUeCTBEHHbIX aBTOOYCOB, NX KOMPOPTabENbHOCTY, TeXHW-
KO-3KCMyaTaLVOHHbIX KaYeCTB U HaAEKHOCTU (0COOEHHO B 3MMHEEe BPEMS), CHUXEHWE
TOKCUYHOCTM.

Pa3nunuatoT aBTOOYChl OHO-3TaxHble (Hanbonee YacTo NPUMEHAEMBIE), NOTYTOPa-
N OBYX3TaxHble (MX MCMONb3YIOT B AHIINK 1 HEKOTOPbIX APYrMX CTPaHax C Lenbio
MOBbILLIEHVA MPOBO3HOW CNOCOBHOCTY NP OFPaHNYEHHO MPOMYCKHOM CNOCOOHOCTM
FOPOACKMX YL, AN YMEHbLIEHNA YAENbHOM HOPMbI MAOLWAAN, 3aHUMAEMON NMaCCaKm-
paMu Ha Npoe3xel YacTn). [NocnenHve bonee rPOMO3[KM, YCTYNAloT OHOITAXKHBIM MO
KombopTabenbHOCTH 1 MeHee YCTOMYMBbI, HO SKOHOMUYHee OJHO3TaXKHbIX Grarofaps
6onee BbICOKOW BMECTUMOCTU 1, CliefloBaTelbHO, 06beMy MacCakmponepeBo3oK
B pacueTe Ha O[JHOro BOAMUTENS.

[JapHWpHO-CouneHeHHble aBTOOYChl 60MbLION 1 0COO0 OONBLION BMECTUMOCTH
C PA3MYHBIM KOMMUYECTBOM OCel 1 Ky30BHbIX CEKLINI, KaK 1 ABYX3TaXHble, XapaKTe-
PU3YIOTCA BbICOKMMU SKOHOMUYECKUMI NOKa3aTeNsaMu, 00yCnoBAEHHbIMU OOMbLION
BMECTUMOCTBIO 1 O6bEMOM MACCAKMPONEepPeBO30K B pacyeTe Ha OfHOro BOAMTENA, HO
Honee rpoOMO3KM 1 MeHee NOABWKHbI MO CPaBHEHMIO C OAVMHOYHbBIMY, B OOJbLLeN Mepe
3arPOMOXAIOT YANLIBI Y UMEIOT NO3TOMY HOmee HI3KYI0 CKOPOCTb CoobLLeHMA. B ycnoBmsx
WHTEHCVIBHOTO YIMUHOTO [BUXKEHWA MONOKMTENbHbIE KaYeCTBa COUNIeHEeHHbIX aBTOOYCOB
MOTyT ObITb peanv3oBaHbl 1LIb NPK BbIAENEHUN AN HMX 000CobneHHbIX nonoc. Ecnm
BbIMOMHWTb 3TO HEe NPEACTABAAETCA BO3MOXHbIM, TO MPaBWibHee UCMONb30BaTh He coune-
HEHHbIE, a [1BYX3TaXKHbIE MW MOJYTOPadTaxKHble aBTOOYChI, KOTOPbIE MEHEE MPOMO3[IKM.

Tposinelibyc — 6e3penbCoBbIN YNMUHbIV B TPAHCMOPTa. B oTnvume oT aBTobyca
OH CBA3aH C TPACCOWM KOHTAKTHOW CETbIO LIEHTPANN30BAHHOMO 3N1EKTPOCHAOKEHN,
KOTopoe AaeT Tponnenbycy nepes aBTobycamm pag npenmyLlecTs:

B B3amMeH OCTPOAedULIMTHOIO 1 OPOrOro XMAKOrO TOMAUBA TPOMNENBOYChl pacXoayoT
SNEKTPUYUECKYIO SHEPTUIO, BbIPAbaThiBAEMYIO Ha MMAPOINEKTPOCTAHLMAX U TEMIOBbIX
INEKTPUYECKNX CTAHUMAX MPU CKUTAHUM HU3KOCOPTHDBIX TOMAUB (HU3KOCOPTHOIO
KameHHOoro yrnsa, Topda, CnaHLeB);

B BO3/YLLIHbBIV BACCENH FOPOOB He 3arpA3HSAIOT MPOLYKTbl CrOpaHis aBTOMOOUIbHOTO
TONNKBA, TPONNENbyChl bonee GecllymHbl;

B TArOBble INEKTPOABUIATENM HAflEKHEE B IKCMUTyaTaLnm 1 TpebytoT MeHbLLIEro yxoa
MO CpaBHEeHMIO C ABUrATENAMU BHYTPEHHErO CropaHuns;

= OTIMYaloTCs 6onee BbICOKUMN AVHAMNYECKUMA XapaKTePUCTUKAMM U YAEeNbHbIMM
BECOBbIMYV MOKa3aTeNsMu, Tak Kak MOMYT UCMOMb30BaTh 13 KOHTAKTHOWM CeTu Npak-
TUYeCKuM Nobyto MOLLIHOCTb 1 He MepeBOo3sT Ha cebe 3anac TOMNBa;

B POACIIXKUTENBHBIM CPOKOM CIYKObI 1 6oee H3KoM cebeCTOMMOCTbIO MacCaXkmp-
CKVX MePEBO3OK.

Ho ¢ Hanuuem KOHTaKTHOW CeT CBA3aHbl HE TOMBbKO MPENMYLLECTBa, HO U Heflo-
CTaTKM TPOMNENBYCHOro TpaHcnopTa:
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B KOHTAKTHasA CeTb 3arpOMOXKAAET YANLIBbl 1 MAOWAAM FOPOAOB, YXYALIAeT VX BT,
B CBA3b C KOHTAKTHOW CEThIO YMEHbLLIAET MaHEBPEHHOCTb TPONNENOYCOB.

MpaBna, 3aTPaThl B KOHTAKTHYIO U KabesbHY0 CeTb CPAaBHUTENBbHO HEBENMKM: Ha 1 KM
CeT — MeHblle CTOMMOCTM OfJHOrO TPOosNendyca 6oNbLON BMECTVMOCTY LIAPHUP-
HO-COUNeHeHHOro TuNa. Mo3ToMy M3MeHeHe MapLLIPYTHOW CUCTEMbl Tponnenbyca
He TpebyeT 60MbLUIMX KanUTaNOBNOXEHWN, HO OHO TpebyeT BpemMeHy, 3HaUNTeNbHO
Honbluero, yem ana astobyca. OpraHunsaums TponnendycHOro xo3ancTea Tpebyet
HONbLINX KaNUTANOBAOKEHWI B CBA3M C HEOOXOAMMOCTBIO COOPYKEHWA MOACTAHLNIA
U TATOBOW CeTU. KOHCTPYKTVIBHbIE HEAOCTATKM TOKOChEMA CHIMKAIOT CKOPOCTb ABVKEHNS
TPONNendyCcoB Ha CreLmanbHbIX YaCTAX KOHTAKTHOW ceTu (MepeceyeHnsax U CTpenkax),
YTO NPUBOAMUT K CHUMKEHWIO MPOMYCKHOW CNOCOOHOCTU NepekpecTKOB 1 MOBbILWEHWIO
OTpULIATENbHOMO BAUAHMA TPONenbyca Ha OCTanbHOe rOPOACKOE [IBUKEHME.

PenbCoBbIM Ha3bIBAIOT MOABUMKHOM COCTaB, TPEOYIOLIWI ANA HANPaBAeHWs ABUXEHWA
crneLanbHbIX MyTeBbIX HAMPaBAAOLMX YCTPOWCTB, HanpUMep ABYXPENbCOBYIO KOSeto
C PacnoNoXeHVieM PenibCOoB B rOPU3OHTANIbHOW MAOCKOCTV — OObIUHbIV XKeNe3HOAOPOMHbIN
WAV TPAMBAVHBIV MyTb, @ TAKXKe PEbCOBbIN My Tb METPOMONNTEHOB. VICMob3yembiii B 31X
CNyYasnx MOABWKHOW COCTaB 060PYAYETCA XOAOBBIMI YaCTAMM, OCHOBHBIM SM1eMEHTOM
KOTOPbIX ABMAETCA KONeCHas napa C KeCTKoW CTaslbHOW OCbIo (MHOMa Ha PenbCOBOM
MOABWMXHOM COCTaBe NMPUMEHSIOT paspesHble (auddepeHUManbHbie) OCh), 1 CTanbHbIMA
Konecamm (B COBPEMEHHbIX KOHCTPYKLIMSX MOABUKHOIO COCTaBa PEbCOBOIO TRAHCMopTa
LWMPOKO WCTONb3YIOT MNOARE3NHEHHbBIE KONeca CO CTarbHbIMKU GaHAaamMu, KOTOpbIe MMetoT
3HAUUTENBHO JyuLLIKe YCNOBUS B3aUMOAENCTBISA C MYyTEBBIMM YCTRONCTBAMM MO CPABHEHMIO
C LIENbHOMETANIMUECKMM KECTKVMI KOonecamu). Lpyrim TMNOM NPYMEHAEMBIX B HaCTOALLEe
BPEMA MyTeBbIX HANPABAAIOLMX YCTPOWCTB ABNAETCA NyTeBaa 6asnka, MCNofb3lyemasn a1
HanpaBneHWA NOABMKHOrO COCTaBa MOHOPENBCOBOIO TPAHCMOPTA.

[ns 6e3penbCcoBOro NOABMMKHOMO COCTaBa C OECKONECHOM XOA0BOM YacTblo Ha
BO3/lyLLIHOW NOAYLLIKE WV MAarHUTHOW NOJIBECKE MOTYT UCMOMb30BaThCA MyTeBbIE YCTPOW-
CTBa B BW[le JIOTKA, MOHOPENbCOBOW HGanku, T-06pa3Homn 6ankn 1 apyrme KOHCTPYKLNK,
NPONOXKeHHble Ha YPOBHE 3eMK, Ha CTakaze (B HaA3eMHOM YPOBHE) UK B TOHHeNe
(B MOA3EMHOM YPOBHE).

Tpameal — ynudHbI PENbCOBbLIV B TPAHCMOPTa C 0OLMM v 060COONEHHbIM
MyTeBbIM MOAOTHOM B OCHOBHOM Ha3eMHOr0 UCnosiHeHus. OTindyaeTca 60bLLnMm
3aTpaTamu B MyTeBble COOPYKeHNA. BCneacTBme CBA3M C penbCOBOW KONEEN MOABUMKHOM
COCTaB TPaMBas XapaKTepu3yeTCa Hy/leBOM MaHeBPEHHOCTBIO; LEHHbIV BO3MOXKHOCTY
ABVXKEHWA 13-338 NOBPEXAEHVIA XOOBbIX YaCTel 1K Mo APYrM NPUYMHAM OH 3aKpbl-
BaeT [ABVPKEHVE Ha IMHUN AN APYTUX TPaMBaeB, 00pasys X CKOMAeHUA — NMPOOKU.
Mo3ToMy K MOABMMXKHOMY COCTaBY TpamBas NpeabABAAT bonee BbiCOKMe TpeboBaHMA
HaAeXHOCTI MO CPABHEHWIO C TPOIenbycamu 1 aBTobYCaMM.

OCHOBHbIMM TUMaMM MEPCNEKTUBHbBIX TPaMBaMHbIX MOE3[10B B HaCcTosLLee BPeEMS
CUNTAIOT YeTbIPEXOCHbBIE BaroHbl 60MbLION BMECTUMOCTM /18 OANHOYHOM paboThl 1 B
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noesfax no CUcTeme MHOMMX eAnHWL, a TakKe COUNTIEHEHHbIe — WEeCTUOCHbIE C ABYMA
KY30BHbIMW CEKLMAMN Ha Tpex ABYXOCHbIX MOBOPOTHbIX TeIEXKax YU BOCbMUOCHbIE
C TPeMA Ky30BHbIMW CEKLMAMM Ha YeTblpex ABYXOCHbBIX MOBOPOTHbBIX TENEMXKAX.

OnTuManbHble reoMeTpUUecKre XapakTePUCTIKIN TPaMBalHbIX BaroHoB (dopma
Ky30Ba B NnaHe, rabapvTtHasa AnnHa, W1prHa v BbICOTa, 6a3a BaroHa 1 oTHoLWeHwme 6a3bl
K AIVIHE) 3aB1CAT OT BAWCHIBAHWA B KPVBbIE MUHVMAIbHOTO Paamyca C MUHUMAbHbBIM
KOPWOOPOM Ha CTECHEHHDIX YIMUHBIX MPOe3[aX, YCTOMUYMBOCTY NPW ABVKEHNM, y10OCTBa
NNAHUPOBKM MaCCaXMPCKOro canoHa, KoMpopTabenbHOCTH 1 Ap.

MnHMMaNbHbIE PaduyChl KPMBBIX Ha 3KCMIyaTaUMOHHbBIX MYyTAX TpaMmBadA L4OCTW-
raiot 20 M, WNPYIHa TPaMBaMHbIX BarOHOB HE MPEBbILAET 2,6 M, X AJIVHA C KEeCTKIM
Ky30BOM — 15-15,5 M. BMeCTMmMOCTb TpaMBarHbIX MOE3[0B HWKE MO CPABHEHMIO
C Noe3famu MeTpononuTeHoB. [poBo3Has CNOCOBHOCTb OAVHOYHbBIX BArOHOB TPaMBas
cocCTaBndaeT 7-9 TbiC. Nac./u, ABYXBArOHHbIX MOE3[A0B W LIAPHUPHO-COUNEHEHHbBIX
BaroHoB — 10-15 Tbic. mac./u; 100-MeCTHble OAMHOYHbIE TPAMBAMHbIE BArOHbI Mpw
MVHUMANbHOM MHTepBasne mexay noesfaamu okono 40 ¢ (MponycKHOW CMocobHOCTH
90 noe3n0B/4) CNOCOOHLI 06eCneynTb MPOBO3HY0 CMOCOOHOCTL 9000 Nac./y (B 0oaHOM
HanpaBneHun ABUKeHN). [10 SKOHOMUYECKUM COOBPaKEHWAM TpamBaHble TMHUN
MPOKAAbIBAIOT Ha HANPaBIeHWAX C MaCCaXkMPONOTOKOM He MeHee 3,5-4,5 ThiC. mac./uy
B O[JHOM HaNpPaBNeHU OBUXEHNA.

OBblUHbBI TPAMBaK XxapaKTepu3yeTCa HN3KMMM CKOPOCTAMM (COOBLLIEHNA 1 SKCMIya-
TaLMOHHOW), CO3AaeT NOMEXM ABUXKEHWMIO aBTOTPAHCMOPTa Ha NepeKpecTKax 1 3afepKu
Y OCTAHOBOYHbIX MYHKTOB MPW HEWVPOKMX YnLAX, yCUAMBAET WyM. TpamBaiHble MyTu
1 KOHTaKTHasA CeTb MOPTAT BMA ropofa. [10 3TUM NprUmHamM ero BbIHOCAT U3 TOPOLCKMX
LIeHTPOB Ha OKpaVHbl TOPOLOB, @ B PAAE FOPOAOB M1Pa CHAMN. B HacToAllee BpemA
TpamBall Pa3BMBAETCA Ha HOBOW OCHOBE — KaK CKOPOCMHOU mpameadl, OTANYatoWnnca
OT 0ObIYHOIO MOYUTK NONHBIM OTAENEHNEM OT OCTaSIbHOrO FOPOACKOrO [IBUKEHMA Ha
060CcobNeHHOM NyTH.

CKOPOCTHOW TpamBaW paccMaTpK1BaloT Tenepb Kak HOBbIM BIA [TTT, xoTa No cBouM
KOHCTPYKTVBHbIM OCOBEHHOCTAM OH HIM30K K OObIUHOMY, Pa3HWLA COCTOWT LLb B TOM,
YTO JIMHMM CKOPOCTHOTO TPamBasA NMPOK/IaAbIBAIOT B NMePerpyxeHHbIX LeHTPax ropoaos
nop 3eMnel, a B OCTaslbHbIX MeCTax Ha 3CTaKaAax Ui Ha OrpaxaeHHoM 060Co0neHHOM
MOJIOTHE C NepeceyeHVIAMM NMPENMYLLIECTBEHHO B Pa3HbIX YPOBHAX. 3TO NO3BOSIAET YrNops-
[OYNTb ABVKEHME TPAaMBas, IMKBUAMPOBATL MeLLatoLLee BIVAHME Ha HErO OCTalTIbHOrO
YIIMUHOTO ABWKEHWA 1 MOBBICUTb CKOPOCTb CO0bLieHMs. C 3TO XKe LieNbio Ha JIMHMSX
CKOPOCTHOrO TpamBas NpefycMaTpurBatoT 6osblive neperoHs: B LieHTpe Ao 700-800 M,
Ha okpanHax — Ao 1200—-1500 M. 2TO NO3BONAET NMOAHATL SKCMITyaTaLUVIOHHYK CKOPOCTb
CKOPOCTHOro Tpameas Ao 25-30 Km/4, T.e. NPUMEPHO BABOE NO CPABHEHWIO C OObIUHbIM,
3KCMyaTaUMOHHAA CKOPOCTb KOTOPOro COCTaBnAeT 16—18 km/u.

Mpr MCNONb30BaHMN NOABUKXHOIO COCTaBa OOJbLION BMECTUMOCTY (LIAapPHUPHO-COY-
NEeHeHHbIX 1 YeTblPEXOCHBIX BarOHOB, PAabOTAIOWMX NOe3AaMM 13 ABYX-TPEX BAarOHOB
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Mo cUcTeMe MHOTMX eVHWL]) MPOBO3HaA CMOCOOHOCTb CKOPOCTHOTO TPAMBAst MOXET
JocTuraTb 25 ThiC. Mac./4 B OAHOM HamnpaBieHuu, T.e. MPUMEPHO BABOE MNpPeBbIlaTh
NPOBO3HYI0 CMOCOOHOCTb NNMHWIA OBBIYHOTO TpamBas. [perMyLLeCTBO CKOPOCTHOIO
TPaMBaA — BO3MOXHOCTb CYLIECTBEHHOIO CHUMXEHWA TPAHCMOPTHOIO BPEMEHN NacCa-
MKNPOB, 3HAUUTENBHOMO PACLLIMPEHNA 30HbI TPAHCMOPTHOM OOCTYKEHHOCTIN HAaceNeHs
npv 3agaHHon CHulT HopMe 3aTpaT TPaHCMOPTHOTO BPEMEHM 1 MOBbILLEHKA CKOPOCTY
naccakmpoobmeHa B noesfax, YTo CNOCOOCTBYET YNyULIEHMIO SKOHOMUYECKNX MOKa-
3aTener paboTbl TPAHCMOPTHBIX MPEANPUATUN.

CKOPOCTHOW TpamBai NepcrnekTMBEH Kak CKOPOCTHOW B TPpaHCMopTa B 60MbLLNX
ropoflax c HaceneHnem 6onee 250 TbiC. YENOBEK Ha HAMPaBAEHMAX C MACCAKNPO-
MNOTOKOM 10 25 ThIC. Mac./y (B OAHOM HanpaBneHnn) AnA CBA3W rOPOACKUX LIEHTPOB
C MeCTamKM MaCcCOBOTO TATOTEHWA HaceNeHWA. B 3TUX yCIOBMAX OH MMeeT NpermyLLeCTBa
nepea MeTPOMONMTEHOM BCIIeACTBNE MEHbLIEN CTOUMOCTV COOPYKEHWI MPK BbICOKON
MPOBO3HOV CMOCOOHOCTN. [1pK [OCTATOUHO PA3BUTOM MAPLLPYTHOWM CCTEeMe TpaMBaii
obecneyvsaeT bonee ynobHble YCNOBMA NMpoe3aa naccaxmpam BCneacTeme ymeHb-
WeHWsA NepecajoyHoCTV 1 6osiee BbICOKOM CKOPOCTM COOOLLIEHWSA B NEPEBIKEHWSX,
OCOBEHHO Ha KOPOTKME PACCTOAHNMA.

OCHOBHble HampaBneHna Pa3BNUTUA TPaMBaeB — BHeApeHMe COBPEMEHHbIX
KOHCTPYKLMM NOABMMXKHOIO COCTaBa C TUPUCTOPHO-MMMYNbCHBIMU CUCTEMAMK YMPaB-
neHwus, obecrneyeHre BbICOKON 3KCMyaTaLMOHHOW SKOHOMUYHOCTI, ANHAMMYECKIX
N SCTETUKO-TEXHNYECKIX MOKa3aTeNen, MOHMKEHHBIX YPOBHEN WYMOB, PEKOHCTPYKLMA
MyTEeBOro X03AMCTBa W BHefpeHMe Oonee COBEPLIEHHbIX KOHCTPYKLMWI MyTeBbIX
YCTPOWCTB, pa3paboTka 1 BHeapeHre ACY KOHTPONA U PErynnmpoBaHnA ABMKEHMA.

MempononumeH — penbcobit B [TTT ¢ 060COONEHHbBIM MyTEBLIM YCTPOMCTBOM
TOHHENBbHOIO, HA3EMHOTO WM 3CTakaAHOro UCMONHEHNA. B HacToALLee Bpema NUHUK
METPOMONNTEHOB MPOK/IAAbIBAIOT MPENMYLLECTBEHHO B MOA3EMHOM YPOBHE, TaK Kak
B HAa3EMHOM VICTIONTHEHMM OHI HapyLLAIOT APYr1e TPaHCMOPTHbIE CBA3M ropOAa M 3arpo-
MOXKOAI0T FOPOLCKYIO TEPPUTOPUIO.

[loA3emHasA TPaCcCMPOBKa NMHWI ONpedenaeT BbICOKNIM YPOBEHb KarnunTallbHbIX
3aTpaT Ha METPONONUTEHE, OCHOBHAA AONA KOTOPbIX MPUXOANTCA Ha TOHHenn. CToun-
MOCTb MPOKNaAKM NIMHUIA METPOMNOMUTEHA NprmepHO B 100 pa3 npeBblwaeT CTOMMOCTb
NPOKNAAKN OBYXKONENHOTO TPAMBAMHOIO MyTX COBPEMEHHOW KOHCTPYKUMN. [Tpun
NPOKMaAKe NMHUIA METPOMONMTEHA B TIoOax rMyOOKOro 3an0oKeHNs NioLlaab BbpaboTKM
PaCcTeT NPOMOPLIMOHANBbHO KBaApaTy AviameTpa Tioba. XoTa CTOMMOCTb TOHHEeNA pacTeT
MefNeHHee, YeM MaMEeTP ero nonepeyHoro CeYeHs, TeM He MeHee Mo CTPOUTENbHbBIM
3aTpaTam OYeBMUIHA SKOHOMMYECKadA BbITOAHOCTb TOHHENeM Manoro ceyenva. Ho
Masble rabapuTbl TOHHENeM 3aCTaBNAT NPUMEHATb ManorabapmUTHbINA MOABMKHOM
COCTaB C OrpaHNYeHHON NPOBO3HOW CNOCOOHOCTBIO, MO3TOMY rabapuTbl TOHHENeN
METPOMONUTEHOB B Pa3HbIX CTPaHaxX NMPUHATHI C YYETOM OXKMOAEMbBIX MACCAKNPONOTOKOB
PasHbIMK, BKtOUAA 1 rabapuTbl paMHbIX TOHHENEN MEeTKOrO 3a/0KeHMA.
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B cOOTBETCTBMN C MPUHATBIMU rabapuTamMi TOHHENEN Pa3NYaIoT TPU KNacca MeTpo-
NOJSINTEHOB:

B MEeTPOMONUTEHbI C KeNe3HOAOPOXKHbIM rabapuUToOM MOABUXHOIO COCTaBa (B
Hblo-Mopke, JToHJOHE Ha CeTV MeNKoro 3anoxeHus). OCHOBHOE MpenmMyLLeCTBO
3TUX METPOMONUTEHOB — BO3MOXHOCTb MPAMON becnepecaoyHOm CBA3N TMHWIN
FTOPOLCKMX U MPUTOPOLHBIX XeNe3HbIX JOPOr;

B METPONOANTEHbI C HOPMANbHbIM rabapUTOM NOABUKHOIO COCTaBa (MEHBLLVIM Xenes-
HOLOPOXKHOTO): LUIMPUHOW 2,4-2,7 M, BbICOTOW 3,4-3,7 M 1 AnnHON 16—19 M. K Takinm
METPONONMTEHaM OTHOCATCA MOCKOBCKUIA, [Tapuxcknia 1 ap. NoaBuxHOM COCTaB
mMeTpononuteHos cTpaH CHI umeeT rabapuTHyto AnnHy 18,77 m, WUpURY 2,7 M,
BbICOTY 3,795 M 1 KonecHyto 6asy 12,6 m;

B MEeTPOMNOANTEHDBI C TPAMBAMHBIMI rabapuTamu MOABUMKHOTO COCTaBa (MUHK-MeTPO-
NONUTEHbI). Take MEeTPOMONTEHbI YaCTO Ha3bIBAOT MOA3EMHbBIM MV CKOPOCTHbIM
TpamBaem, B OCOOEHHOCTW eCiIn 1X TPACcCa NPOXOANT U B MOA3EMHOM, M B HAa3EMHOM
YPOBHAX. B HacToALLee Bpema OHM MONyYaloT WMPOKOEe PacnpoCTpaHeHMe.

B CBA3M C MPsAMON SKOHOMMYECKOW BBIFOAON BO3MOXKHO Hoee MoMHOro UCMOosb-
30BaHwA rabaputa TOHHeneln TpeboBaHNA K TOYHOCTV rabapuTOB Ha METPOMONUTEHAX
3HAUUTESNbHO BbILLE, YEM Ha TPaMBae 1 ApYrunx Braax HazemHoro [T JInHmum MeTpono-
NINTEHOB OKa3bIBatOT ryOOKOe rpafoobpasytolLiee BIUSHME Ha OKPYKaOLLYIO 3aCTPOMKY
1 B TO e BPeMA Npu Noa3eMHON TPAaCCUPOBKE HE 3arpOMOXKIAIOT YL, 1 HE MeLlatoT
3acTpovike.

JKCNyaTaUMOHHbIE PAaCXOAbl HA METPOMONMUTEHAX 3HAUYUTENbHDI, YTO ONpPeaenaeTca
rMaBHbIM 0OPA30M HEOOXOAMMOCTbIO MOCTOAHHOIO HAbIOAEHNA 33 NPOTEYKAMU MPYH-
TOBbIX BOJ. KONMYECTBO TOUEK MPOTEYKM MPYHTOBbIX BOA Ha HOBbIX JIMHWAX METPOMO-
NNTEHOB MOXET foxoanTb Ao 1000-1500 Ha 1 KM nyTW. bonblumne akcnnyaTayMoHHbIe
PACXOflbl CBA3AHbI TaKKe C OOCYKMBAHWEM CTaHLMIA, SCKANaTOPOB 1 NepexooB
MeXx Iy CTaHUMAMM.

B cBA3M C BLICOKOW CTOMMOCTBIO CTaHLIMIM, @ TakXe NO COO0PaKeHVAM NOBbILLEHNA
CKOpOCTen coobLeHNsA NOBWMKHOTO COCTaBa NePeroHbl Ha IMHMAX METPOMONUTEHOB
NPVHMAIOT 1-2,5 KM — NpUMePHO B 2-3 pa3a 60MbLINMK, YEM Ha IMHUAX HA3EMHOTO
[TIT. Mpw TaKnx NeperoHax peanusyioTcs CKOPOCTY COOBLEHNA NOABMKHOIO COCTaBa
[0 35-40 Kv/u.

TpeboBaHMA 6e30NaCHOCTV ABUXKEHWA Ha METPOMONMTEHAX BbILIE, Yem /18 Hazem-
Horo [T BcneacTsie 0cobor 0nacHOCTN Hae30B B TOHHENAX 1 BECbMa OrpaHuyeHHON
BUAMMOCTI Ny TW. MakcmanbHyto 6e30MacHOCTb ABUXEHMA 0becneurBaeT TpacCUPOBKa
NIMHWIM METPOTONUTEHA C NepeceyeHVAMM B Pa3HbIX YPOBHAX, MpuUHATaA B Mockse,
MNapuke 1 opyrvx ropofax, Ho OHa UCKTIOYAET MaHEBPEHHOCTb MapLLPYTHOW CACTEMbI
1 3aTPYAHAET NepecanKy NacCaxnpoB, KOTopasa CBA3aHa C OOMbLINMM 3aTpaTaMm
BPEMEHN Ha Nepexobl MeXay CTaHUMAMN 1 BHYTPU HUX. C y4eToM 3TOro peasibHas
CKOPOCTb COOBLLEHNA MACCaXMPOB METPOMNONMTEHA MPUMEPHO BABOE HIXKEe MO CpaB-
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HEHWIO CO CKOPOCThIO COOBLLIEHVIA MOABWXHOIO COCTABa, a NPV Moe3[Kax Ha KopoTKme
PACCTOAHMA He NpeBbllaeT nHoraa 10-15 Km/4, T.e. faxe HKe, 4eM MPY MCNONb30BaHNUM
HaszemHoro [T1T. FlosToMy METPOMNONNTEH UCNOb3YeTCA NacCaKMpPaMyl B OCHOBHOM
KaK CKOPOCTHOM BWUJ TPaAHCMopTa Npu NoesaKax Ha 0onbline paccTosHuA. B meTpo-
nonuTeHax, Hanpumep, Holo-Mopka, JTOHAOHa 1 HEKOTOPbIX APYIX FOPOAOB NINHNM
TPACCMPOBaHbl YaCTUYHO C NepeceyeHAMN B PasHbIX YPOBHAX W YaCTUYHO B OHOM,
YTO MO3BOSIAET CO3[aBaTb MAPLLIPYTHbIE CUCTEMbI, NOA0OHbIE TpamBaHbiM. OaHaKO
3TO CHWKAET yCNoBMA 0e30MacHOCTU ABMKEHMA NOE30B 1 MPUBOAUT K YBENUUEHNIO
BPEMEHN OXKMOAHUA VX Ha CTaHLMAX.

o 3KOHOMMYECKMM COODPaXKeHMAM METPOMNONMUTEHbI MCMOMb3YIOT B KauecTse
OCHOBHbIX CKOPOCTHbBIX TPAHCMOPTHBIX CUCTEM B CTOSIMUYHBIX 1 KPYMHENLWMX rOpOAax
[ v Il rpynn ¢ HaceneHnem He meHee 500 ThIC. YeSTOBEK, a JIMHNN VX MPOKIaAbIBaOT Mo
Havbonee NacCaKMPOHANPAXEHHBIM HANPABNEHNAM C YCTOMUYMBBIM NACcCaKMPOno-
TOKOM He MeHee 25—30 TbIC. Mac./4 B OAHOM HanpaBAeHW AB/KEHNA. DIKOHOMMYECKARA
MOTHOCTb TPAHCMOPTHOW CeTU BCNeACTBME OOMbLINX KanuTanbHbIX 3aTPaT B TOHHeNN
CPaBHUTENBHO HEBESMKA U He npeBbilwaeT 0,5 KM/KM? cenutebHOm TeppuTopum ropoa.

MoOBWKHOM COCTaB METPOMONINTEHOB MO KOHCTPYKLIUM U OCHOBHbIM Y311aM 060pYy-
JIOBaHWA, 33 UCKIOUeHeM bonee XeCTKIX rabapuTHBIX OrpaHUYeHnin 11 ToeboBaH i
HafeXHOCTW, BV30K K MOABUXKHOMY COCTaBY TPAMBas. BaroHbl MPOeKTUPYIOT, Kak
MPaBUIO, YETBIPEXOCHBIMM Ha ABYX ABYXOCHbBIX MOBOPOTHbBIX TENEXKax UK WapHUP-
HO-COUNEeHEeHHbIMI. BHYTPEHHIOI NIaHUPOBKY, A TaKXKe KOTMYECTBO M PACMONOKeHNe
JBepel BbIOMPatoT C yYeTOM CPABHUTENbHO KOPOTKOTO BPEMEHM MpebbiBaHma Nacca-
XKMPOB B NMOABWXHOM COCTaBe 1 TPebOBaHMI YCKOPEHMA NAacCakMpoobMeHa B Liensax
COKpaLLEHVMA BPEMEHN CTOAHOK Ha CTaHLMAX. B €BA3W C 60NbLIMM NacCaknpooOMeHOM Ha
CTaHUWAX, B 2—4 pa3a NPeBbIWAOLMM NMAaCcCaknMpOOOMeH NOABUKHOIO COCTaBa TpamBas,
BaroHbl METPOMONMTEHA BBIMOMHAIOT C OOMbLINM KONMYECTBOM ABEPEN, MPOAObHbBIM
PaCMONOXeHNEM CUAEHWUI, LUIMPOKMMM MPOXOAAMMN 1 OOMBLIMMN HAKOMUTENBHBIMN
nnowaakamn y asepeit. Cneymanvsaumna ABepen Ha BXOA ¥ BbIXO NacCaKmMpoB, Tpeby-
foLlas NepexooB NMacCakKMPOB BHYTPW BaroHOB, 0ObIUHO OTCYTCTBYeT. ObLian W1pKHa
ABepen cocTasnseT okono 0,4 AnnHbl BaroHOB NPOTUB NpubnusntensHo 0,2 y BaroHoB
TpamBas. [1na yckopeHus 1 obneryeHrs naccaknpoobmMeHa ypoBeHb Moa BaroHOB
MeTPOMOMIMTEHA PACMONAraoT Ha YPOBHE MOCAA0UHbIX MAATGOPM.

O60pOT NOABMKHOIO COCTaBa METPOMOIUTEHOB C LiefIblo SKOHOMMUMW MoLaaen
MPOV3BOAAT OObIUHO Ha TYMMKOBbIX MyTAX 6e3 060POTHbBIX KOMeLl, MO3TOMY BaroHbl MMetoT
[BYCTOPOHHEee yrnpaBs/ieHne 1 ABYCTOPOHHEE CUMMETPUYHOE PACTIONOXEHE IBEPEN.

DHEProBOOPYKEHHOCTb BarOHOB (MOLLHOCTb TAFOBLIX ABMrATENEN B PaCUeTe Ha eauHuLY
MacChl BaroHa 6e3 naccaxvpoB) cocTaBnseT 815 KBT/T, Te. cov3meprma C SHEProBOOPYKeH-
HOCTbIO TPaMBaVHbIX BarOHOB. TOT e MOPAAOK UMGP UMEIOT U ANHAMNYECKME MoKa3aTenu
NOABWKHOMO COCTaBa (3a UCKNtoueHneM bonee BbICOKOM CKOPOCTW): CpefiHee MyCcKoBoe
YCKOPEHWME 1 3ameneHne npn cyxebHom TopmoxkeHun 0,9-1,5 M/c?, 3ameaneHvie npu
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IKCTPEHHOM TOPMOXKEHNW 1,0-2,5 M/C?, MaKCUMarbHas CKOPOCTb aBuxeHNna 70-90 Km/u.
HekoTopble TMbl BAarOHOB METPOMONMTEH], Kak U COBPEMEHHbIE TpamBaliHble, 060py0-
BaHbl PENbCOBbIMM TOPMO3aMM, HO OOMBLIMHCTBO MMEIOT 3NEKTPUUECKMIA 1 MEXaHNYECKII
TOPMO3 C MHEBMATUYECKMM U SNEKTPOMHEBMATUYECKNM MPUBOAOM.

CoBpeMEeHHbIV NMOABMMKHOM COCTaB METPOMOSINTEHOB UMEET, Kak NPaBWo, rPYNnoByo
aBTOMATUYECKYIO CMCTemy ynpasneHmna T3, obecneunsatoLLyto ynpasneHme Bcemn
BaroHamu noesfa rno «CucTeme MHOIMX evHWLY 13 KabMHbI MaLVHCTA TOIOBHOMO
BaroHa OT OAHOrO KOHTPOJIepa ynpasneHva. Ana ynpasneHna nycko-TOPMO3HbIMM
peKrMamm OBbIYHO NCMOMbB3YIOT CUCTEMBI PEOCTATHOIO perynnpoBaHus. B nocnenHee
BPEeMA Ha NOABWUXHOM COCTaBe METPOMNONTEHOB M HazemHoro [T (TpamBas v Tpon-
nenbyca) BHeApAT 6ECKOHTAKTHbIE TUPUCTOPHO-UMMY/IbCHbIE CUCTEMbI YNPABNEHNS,
obecneunBatoLme cCHmKeHve 0o 30% pacxoa dNeKTPUUECKOM SHEPTN Ha ABVKEHME,
MOBbIWEHHYIO MAABHOCTb MyCKa U TOPMOXKEHWA 1 SKCMNYaTaUMOHHYIO HAIEKHOCTb
CHMXKEHWIO pacxoa INEKTPUYECKOW SHEPTMW Ha [BVMXKEHWE 1 OONeryeHno AUHaMm-
YeCcKoro pexvma paboTbl MOe30B METPOMOMNTEHA CNOCOOCTBYET TaKKe CrelvanbHas
TPacCMpPOoBKa NMyTn B Npodune Ha neperoHax Mexay ctaHunamu OcobeHHOCTb MeTpo-
NOJINTEHOB MO CPaBHEHNIO C HazeMHbIM [MITT — ncnonb3oBaHme KenesHOAOPOKHbIX
cncTeM aBTOONOKUPOBKH, TaK Kak CUCTEMa OpraHn3aLumy ABUXKEHMSA MO MPUHLMMY
NPSMON BUAUMOCTU TPAHCMOPTHOM OOCTAHOBKM, MPUHATaA Ha HazemHom [T, Ans
MeTPONONNTEHOB HenpuemnemMa. ABTOONOKMPOBKa obecneynBaeT HeOOXOAMMYIO
6e30MacHOCTb ABWMXEHMA NPY [OCTAaTOYHO BLICOKOW YacToTe ABMKEHNA MOEe30B.

Bcnencteune CpaBHUTENBHOW NErKOCTM aBTOMATH3aLUMUK YNPABNEHNA ABVXKEHUEM
NOABWKHOIO COCTaBa, 00YCNOBNEHHOWM OTCYTCTBMEM MOMEX ABVMKEHWIO, Ha METPOMO-
NINTEHaX B HACTOALLEe BPEMA WMPOKO NPVIMEHAIOT CUCTeMbl aBTOMALUVIHUCTa — YMpaBs-
NeHne 1 ONTUMMU3ALMIO PEXMMOB ABUMKEHVA MOE3A0B C MCMOMb30BAHVEM IEKTPOHHbIX
BbIUMCANTENBHBIX MaLLH (DBM).

OaHNM 13 TNaBHbIX NPEVMYLLECTB METPOMNOIMTEHOB Nepes APY VMM TPAAULMOHHbLIMM
Buaamu [T1T, Kpome CPaBHUTENBHO BbICOKOI CKOPOCTH COODLLIEHA NOABUKHOIO COCTaBRa,
ABMAETCA BbICOKasA MPOBO3Has CNOCOOHOCTb, onpeaenaemas 6obLWOoN BMECTUMOCTbIO
noe3oB 1 CPaBHUTENbHO BbICOKOW YacTOTOM ABMXeHUA. [1Tpn nHTepsane 1,5 muH (40
noe3ao0B/4 B OAHOM HanpaBAeHNN ABUMKEHMA), BMECTMMOCTM BaroHa 170 nacCcaxmpoB
1 8-BaroHHOM Moe3sfie TeopeTnyeckas NPOBO3HasA CMOCOOHOCTb MMHNU METPOMO-
nuteHa 40-170-8 = 54400 nac./4. MVHUMaNbHbLIN HTEPBa ABUMXEHWUA HA NIMHNAX
METPOMOJSIUTEHOB B YacChl MK CoCTasnAeT okono 90 ¢, a yactota — 28-40 noe3nos
B uac. B HacToAllee Bpema BefyTCs 6onbLive paboTbl MO MOBBIWEHWIO MPOMYCKHOM
1 MPOBO3HOW CMOCOOHOCTY Harbonee 3arpyXeHHbIX IUHUI 3a C4eT pa3paboTKu
1 BHEAPEHNA CUCTEM aBTOMALLMHIWCTA, aBTOMATUYECKOM TOKOMOTUBHOWM CUTHANM3aL/N
(AJ1C) 1 aBTOBNOKMPOBKM, OCHALLEHNA METPOMONMUTEHOB HOBBIM MO/BUXHbBIM COCTABOM
C YAyYLLEHHbIMM XapaKTePUCTMKaMK, Pa3paboTKM U BHEAPEHMA aBTOMATU3UPOBAHHbIX
cnctem ynpasnerua (ACY) meTpononuteHa.
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[pMEpPHbBIV MepeYeHb YUMTbIBAEMbIX MPEUMYLLECTB U HEAOCTAaTKOB PA3INYHbBIX
BMAOB rOPOACKOrO MACCa)KMPCKOro TPAHCMOpTa NpveeaeH B Tabnnue 8.1,

[na XpaHeHWs, TeXHNYECKOro 0BCYXMBAHMA 1 PEMOHTA NOABMKHOIO COCTaBa
B 3KCMJTyaTaLmMm CO3Mal0T CNeyudibHble X0390CMBa: TapaXin U CTaHLMN TEXHNYECKOTO
0OCYXKMBaHMA 417 aBTOTPAHCNOPTa, TPAaMBalHbIe 1 TPONNeNOyCHble feno, Aeno
NOABMMXHOMO COCTaBa METPOMONIUTEHOB, PEMOHTHbIE MAaCTEPCKME 1 3aBOAbI. B rapaxax
1 Aen0 NPOV3BOMAT XPaHeHM e, TEXHUUeCKoe 00y MBaHMe 1 HeOOMbLLOW MO TPYOOoeM-
KOCTW PEMOHT MOABMMKHOIO COCTaBa, Ha CTaHLIMAX TEXOOCNYKMBAHNA — ANArHOCTUKY
N TEXHUYECKOe OOCYXMBAHME, B PEMOHTHbIX MAaCTEPCKMX M Ha PEMOHTHbBIX 3aBOAax
COCPeAOTOUMBAIOT KPYMHbIE MAAHOBbIE 1 CTyYaHble PEMOHTDI.

MOLWHOCTb BCEX 3TUX XO3ANCTB ONpeAenAeTca KONM4eCTBOM NCMONb3yeMOoro
B TPAHCMOPTHOWM CUCTeMe MOABUKHOMO COCTaBa, ero Npoberom 1 yCIoBUAMI SKCMAY-
aTayuu. 3aTpatbl Ha TeXHUYeCKoe COAePXKaHne N PEMOHT NOABVXHOMO COCTaBa,
CBfA3aHHble C MofAepaHnem Tpebyiolerocs ypoBHsa ero 6€30TKazHoOCTK 1 paboTo-
CMOCOBHOCTY, ABNATCA BaXKHOW CTaTbei IKCMyaTaUMOHHbIX PacXOf0B, onpeaens-
follen cebecToMmMoCTb NacCaKMPONEepPeBO30K W, CNEAOBATENbHO, PeHTabebHOCTb
TPAHCMOPTHOW CUCTEMBI.

YT06bl paboTan TPAHCMOPT, HyXKHa dHeprud. [1nd 3Toro HeobxoArMo 06opPyA0BaTh
NOABUXKHOWM COCTaB CMCTEMOW SHeproobecneyeHra. COBpeMeHHbI aBTOTPaHCMOPT
MMeeT TAroBble YCTAHOBKM C KapOopaTOPHbBIMM UV AN3eNbHBIMI ABUMATENSAMM BHYTPEH-
HEero cropaHua 1 NoTpebnaeT pasnyHble B1AbI TOMANBA: NErKOBOW aBTOTPAHCMOPT —
B OCHOBHOM DEH3MH, FPYy30BO 11 aBTOOYCbl — OEH3MH, ra3 UK Ar3enbHoe Tonaneo. [1na
obecneyeHra ropoACcKoro aBTOTPAHCMOPTa TOMIMBOM M CMA3KOWM Ha TPAHCMOPTHOM
CeTV CO3Aal0T CETb 3aMNPaBOYHbIX CTaHLMI. [OPOACKOM aneKTpuyeckni TpaHcnopT (M3T)
NPUBOAUTCA B ABUKEHME TATOBBIMI 3neKTPUYeCKUMI ABUraTenamm (TI[1) n notpebnaet
3NEeKTPUYECKYIO SHEPTNIO.

Ta6bnuua 8.1. XapakTepucTKa OCHOBHbIX BUAOB rOpOACKOro
naccaknpCcKoro TpaHcnopTa

TpaHcnopTHble

MpenmyLiecTBa HepocTatku
cpeacTBa P yul A
Bonblune sKCnyaTalUMoHHble
Xopollasa MaHeBPEHHOCTb
pacxofpl
Hebonbluvie CpOKM BBefEHVA B SKCNAya- .
Taumio [OBbILEHHbBIA YPOBEHbL 3arpA3-
HEHNA OKpyaloLLiern cpesbl
OnepaTnBHOCTb B M3MEHEHNIM MapLPYTOB
Bornbliasa cTeneHb HaNpPAXEHHOCTY
ABTOOYCbI BO3MOXXHOCTb ObICTPO OPraH130BaTh Nepe-

Tpyaa BoauTeNs
MeHbLuan HaOekHOCTb PaboTbI
MOABWKHOIO COCTaBa
HeobxoaumocCTb exenHeBHOM
3anpaBKu TOMIMBOM

BO3KM [/19 PA30BO BO3HMKLWMNX MNOTPEOHO-
CTel B 60MbLMX 0OObeMax NepeBo30K
Hebonblivie nepBOHauanbHble 3aTpaThl Ha
OCBOEHWE HOBbIX MApLIPYTOB

205



[ymu coobuweHus

TpaHcnopTHble
Mpenmyuiectsa HepocTtatku
cpencTBa
Caman 6onbluan NpoBo3Haa CNocobHOCTb | Bbicokas mepBoHayanbHas cToun-
Bbicokas CKOPOCTb coobLeHMA MOCTb COOPYXeHUA
BbICOKas TOUHOCTb U PEryNAPHOCTL ABKEHUSA | BOnblIOe pacCToAHME MeXY
Bbicokas cTeneHb 6e30nacHoOCTH CTaHUMAMM
MeTpononuteH | ABUXeHUsA
Xopotuume ycnoBus noe3akn ansa nacCcaxmpos
fapaHTYpPOBaHa HEBO3MOXHOCTb HeomMna-
YyeHHOW Noe3akm
BbiCTpan nocaka 1 BbiCa[iKa MacCaMpoB
Hebonbluvie nepBoHayanbHble 3aTpaThl (HO | HeobXoAMMOCTb COOPYKeHNA
6onbLIve, uem y aBTOOYCa) YCTPOWICTB ANA 3NeKTPOCHaOXeHNA
Toonnen6ycs OTCyTCTBME BPEHOIO BO3AENCTBYS Ha V3nuiwHee 3arpoMoxaeHmne
OKpYy»KaloLLyto cpeay MpOCTPaHCTBa yuL
OrpaHnyeHHasa MaHeBPEHHOCTb
B [BVKEHUN
OTHOCUTENBbHO 6OJbLLIAA NMPOBO3HAA Hu3kas MaHeBpeHHOCTb
CNocobHOCTb LLlymoBOe 3arpAsHeHmne OKpy*a-
Hu3kan cebecToMMoCTb NepeBo30oK toue cpeapl
BornbLLIol CPOK CiykObl MOABUKHOIO 3HaunTENbHbIE MePBOHaYabHble
cocTaBa 3aTparhl
Tpamsan [MpocToTa ynpasneHud TpaMBaem (Tpam- HeBO3MOXHOCTL 060WTY BNepeam
BalHbIM MOe30M) cToAWMe (oTKazaBWwMe B paboTe)
TpamBau
3arpoMoXaeHve YanLbl Pebco-
BbIMU MYTAMU 1 IMEKTPOCETbIO
Bbicokas cKopoCTb coobuiermna [loctaBka | OTHOCMTENbHO BbICOKaA CTOMMOCTb
naccaxmpa HenoCpeACTBEHHO K MecTam noesakn
Ha3HauyeHnA KoMpopTHbIE YCNOBYA B uachl MWK 3aTpyaHEHDBI BEI3OB WK
ABTOMOGMN noe3aKM NacCaxMpoB bonbliasa MaHeBPeH- | MNOCaKa B MyHKTaxX CTOAHKM aBTOMO-
HOCTb Bunen-Takcu
Manas BMeCTVMOCTb
bonbliad TPYA0EMKOCTb NEPEBO30OK

CoBpemMeHHble TpyAHOCTV codeTanuna pa3suTia MIT c aBTomobunmzalveit Ha 3anaae,
Hanpvimep, onpeaensioTca PAaoM 0OCTOATENbCTB.

CoBpemeHHble Bybl [T — TpamBali, TRONNenbyC 1 METPONOUTEHBl — MMEIOT LIEHTPa-
JIN30BaHHYIO CUCTEMY 3MEKTPOCHAOKEHIA, MDY KOTOPOW MOABVXKHOM COCTaB MOSTyYaeT anek-
TPUYECKYIO SHEPTMIIO OT PaIOHHbIX PaCMPEAeNUTENbHbIX MYHKTOB FOPOACKOM 3HEPrOCUCTEMDI
uepes TAroBble NOACTAHLUM U TATOBYIO CeTb. PasnnyHble BUfbl SHEProCHaOXeHNA CUCTEMHO
CBA3aHbI C MOABVMKHBIM COCTaBOM [T1T He TONBKO NO MOLLHOCTY 1 PeXMMam paboTbl, HO 1 MO
pPAAY APYr1X xapakTepucTnk. C paboTol cUCTeMbl SNEKTPOCHA0XeHMs penbcoBoro 3T
CBA3aHbI, HANPUMER, TOKM YTEYKN B 3EMITKO, Pa3pyLUatoLLMe FOPOACKOe NOA3EMHOE XO3ANCTBO
(TPy60ONpPOBOABI BOAOMPOBOA ¥ KaHaM3aL|mn, ra3omnpoBobl, 000M0UKY Kabene pa3nnmyHbix
ceTel 1 ap.). BennumHa TOKOB yTeuKM Npu NpoUnX PaBHbIX YCIOBUAX 3aBUCUT OT pacrpe-
LeNeHVA NOABMKHOIO COCTaBa Mo TPaHCMOPTHOM CETU. MCnonb30oBaHme yCTaHOBNEHHOW
MOLLHOCTI TArOBbIX NPpeobpa3oBaTebHbIX MOACTaHLMI DT onpeaenaeTca MOLWHOCTbIO
1 cxemam coefiHeHns T[] Noe3aoB, PeXXMMaMN X PabOTbl 1 YaCTOTOM [ABVKEHVIS.
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OpeaHusayueti 08UxeHUA Ha3bIBAIOT CUCTEMY MNAHNPOBAHMIA ABMKEHNSA 1 KOHTPONA
33 ABVPKEHMEM NOe30B Ha TPAaHCMOPTHOM ceTu (CobnoaeHnem pacnmcaHnsa), a Takke
COOTBETCTBMEM BbINYCKa MOABUKHOIO COCTaBa Ha MMHMIO GaKTUUECKOMY MacCa)mMpono-
TOKYy. B 3a1a4y opraH13aumm OBUXEHUA BXOAUT YCTPAHEHME HapYLWEeHWUIA pacnmcaHns
ABVKEHWA (OTKIIOHEHWI ABUXEHMA OT 33[JaHHOrO rpadmka) 1 B HEKOTOPbIX Crly4asx
npvBefeHve BbiMyCKa B COOTBETCTBME C OTKNOHEHUAMM GaKTUUECKMX NacCaMpomno-
TOKOB OT MnaHoBbIX. OHa onpeaenaeT perynapHoOCTb CIeA0BaHMA, CKOPOCTb COODLLEHNS
NOABWXXHOIO COCTaBa Ha MapLpyTax, KaYeCTBO MacCaxMponepeBO30K U BCe OCHOBHbIE
TEXHNKO-IKOHOMMYeCKme nokaszatenu [TIT. Heobxoammblii COCTaB TEXHUUECKIX CPeACTB
OpraHv3aunm ABUKEHNA 1 COOTBETCTBEHHO BK1ablBaeMble B HVX 3aTpaTbl onpeaens-
0TCA B KOHEYHOM CYeTe MOLLHOCTbIO OCBaMBaeMbIX MAaCCakMPOMOTOKOB. B ropogax
C 6onblINM 0ObEMOM NaCCaKMPONepPeBO30OK 1 Pa3BETBIEHHON MAPLIPYTHOM CeThbio
B HaCToOALLEee BpeMA CO34atoT aBTOMATU3NPOBAHHbIE 1 aBTOMaTUYECKMe CUCTEMDbI
OpraHu13aunm aBUKeHA.

OCHOBHbIM MOKa3zaTenem, onpefenanwnmMm CUCTEMHYIO CBA3b yCcTponcTts [T1T,
ABMIAETCA NMaACCaKMPONOTOK (00BbEM OCBaMBAEMbIX MACCaKMPOMNepPeBo30K). BenmymHa
MaCCakMPOTMOTOKOB, UX pacnpefeneHne no HanpasneHnam, KonebaHusa BO BPeMeHH!
1 Opyre napaMmeTpbl OnpeaenaT OCHOBHbIE XapaKTEPUCTUKN MAaPLLPYTHOW CeTu,
BbIOOP BMECTUMOCTIN NOABMMKHOIO COCTAaBa, YacToTy ABUMXKEHWS, MOLWHOCTb CUCTEMI
3HepProcHabXeHaA 1 CUCTeMy OpraHM3aLmMn ABUXKEHMA. BaXXHOe TeXHKO-IKOHOMUYe-
CKOE 3HaueHK e nMeeT COOTHOLIEHWE KanmnTanbHbIX 3aTpaT B 3nemMeHTbl cuctem [T —
NOABWXXHOW COCTaB, MyTeBble YCTPOMCTBA, CUCTEMbI SHEPrOCHAOKEHNA, YCTPONCTBA
opraHusauuu asuxenua. Cnuctemsl [T, oTnnuatowmecs 6onbLIOK foner 3aTpaT Ha
nyTeBble COOPYXKEHNUA N CBA3AHHbIE C HUMW YCTPONCTBA, XapaKTePU3YIOTCA HN3KOW
MaHEBPEHHOCTbBIO, MO3TOMY X PACCUUTBIBAIOT Ha BECbMA IUTENbHbBI CPOK 3KCMya-
Tauumn. MNpoekTnpoaHe nx TpedbyeT 0COOEHHO TOUYHOTO 1 HaAEXHOrO NMPOrHO3MPOo-
BaHWA. [prMepOoMm Takix FOPOACKMX TPAHCMOPTHBIX CUCTEM ABNAETCA METPOMONTEH.
Cuctembl [TTT, y KOTOPbIX OCHOBHbIE KaMMTaNOBNOKEHWA NPUXOAATCA Ha MOABUMXKHOM
COCTaB, OTNINYAIOTCA BbICOKOW MAaHEBPEHHOCTbLIO U IErKo NMprcrnocabnmBaemoCTbio
K M3MEeHeHMAM MacCakMPOMOTOKOB. [TpUMepOM TakmMx TPAHCMOPTHbLIX CUCTEM ABNA-
eTcA aBTOOYC 1 B HECKOSIbKO MeHbLLIeN CTeneHn Tponnenbdyc, KoTopble NCNOob3yoT,
B YaCTHOCTU, 4NA TPAHCMOPTHOIO OOCTYKMBAHWA PANOHOB HOBOCTPOEK, TaK KaK OHWY
He TpebyIoT ANUTENBHOIO OCBOEHUS,

OcHOoBHbIe nokazamenu, Xapakmepusytowjue 20po0ckyto mpaHcnopmuyto cems (MC).
[na cpaBHeHnA 1 oueHKn ['TC Cnonb3yoT pAL NokasaTenen, KOTOPbIe XapaKTepysyioT
COOTBETCTBME TPAHCMOPTHOW CETY 0OCYKMBAEMOMY FOPOfY ¥ OCBaVBaEMbIM MaCCaKM-
POMNOTOKaM. Pa3nnualoT ABe rpynribl 3TVX NMoKasatefien: TEXHNYeCKne 1 SKOHOMUYECKHE.

TexHuyeckue nokazamenu. XapakTepPU3yT COBEPLIEHCTBO TEXHUYECKUX PeLLeHII
CEeTN MO Pa3NMYHBIM KPUTEPUSAM OMTUMMU3ALIN (HOCTYMHOCTY ANA HaceneHus, obecne-
YeHMA NPAMOSIMHENHOCTM NOE3[0K, MAaHEBPEHHOCTM, 30NMPOBAHHOCTI OT FOPOACKOM
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3aCTPOVIKM 1 OCTaNbHOMO FOPOACKOTO [ABUXKEHWS, TPYAHOCTN COOOLIEHMS 1 AP.). Bce oTn
noKa3zaTenv BblPaxaloT B OTHOCKTESNbHbIX (6€3pa3MepHbIX) K Pa3MepHbIX eAVHULIAX.
OCHOBHOW HEeJOCTaTOK TEXHWNYECKIX NMOoKasaTenen — VX HeCPaBHMOCTb, TRYAHOCTb,
a 4acCTo M HEBO3MOXKHOCTb MPUBEAEHNA K €OVHOMY 1U3MepuTento. BmecTe ¢ Tem OHu
[0 BO3MOXHOCTb HEMOCPEACTBEHHO B ABHOM BWAE MCCNeAO0BaTh U HanpasieHHO
BbIOMPaTh xapakTepuctukm ['C.

K OCHOBHbIM TEXHMYECKUM XapaKTePUCTMKaM OTHOCAT MOKa3aTesv, XapakTepu3sy-
tolve ynobCTBO MOMb30BaHWA CETbIO 1 YPOBEHb TPAHCMOPTHOMO OOCYKMBAHWA elo
HaceneHrAa ropoAa: NELexXOAHYI0 AOCTYMHOCTb TPAHCMOPTHbIX IMHMIA 1 OCTAHOBOUHbIX
MYHKTOB; HACENIEHHOCTb 30HbI MELIEXOAHOW AOCTYMHOCTY TPAHCMOPTHbBIX IMHWI; NNOT-
HOCTb TPAHCMOPTHOM CeTU; KOIDOULMEHT 0XBaTa; KOIGOULMEHT PALHOCTU ABVMKEHMS;
CpeaHeCceTeBYI0 MAaKCMMANbHYIO Pa3peLleHHYI0 CKOPOCTb ABUKEHMA HA YINUHbBIX
npoe3nax; CpefiHeceTeBOM KOIGOULIMEHT HENPAMONMHENHOCTN NEPEABUKEHNI MEX Y
BaXKHEMLLIVIMU MACCAKMPOOOPA3sYIOLLUMI LIEHTPaMI TOPOAA; YA bHbIA BEC NepefBy-
MKEHWI HaceneHnd C 3aTpatamm BpemMeHM, He npeBblatoLmmn Hopm CHull; cpeaHioto
TPYAHOCTb COOOLLIEHWA MO 3aTPaTaMm BPEMEHW Ha NMepeaBVXeHNA 1 Ap.

IKOHOMUYECKUE NOKA3ameJsiu. XapakTepunsyoT coBeplweHCTBO [ TC KOCBEHHO MO
KpUTEPUIO MUHMYMa KanmTasbHbIX 3aTPAT M SKCMTyaTaUMOHHBIX PacXO[0B B PYOAX.
HenoCTaToK 3KOHOMNYECKMX MOKa3aTenen COCTOUT B TOM, YTO OHM CBA3aHbI C TEXHWYe-
CKMMM PeLeHnAMM B HEABHOM BUAE, AOCTOMHCTBO — B TOM, UTO X BbIPaXatoT B OHMUX
W TeX ke NPUBeEHHbIX eauHNLAX, brnarofaps Yemy OHM Nerko CPaBHVIMBI,

K OCHOBHbIM 3KOHOMMUECKIMM MOKa3aTensam OTHOCATCA ObLLVe U yAebHble KanuTanbHble
3aTPaThl 1 3KCMITyaTaUMOHHbIE PACXOLbl MO TPAHCTIOPTHOM CETU B pacyeTe Ha 1 KM A/INHBbI,
Ha 1 NpefocTaBnAemMblN MaCCaxkmnpam MeCTO-KM, Ha eAVHIILY TPaHCMOPTHOM PaboTbl 1 Ap.

Mpo6nembl, cToAwWme Nepes ropofCcKUM NacCcaXkMpPCKUM TPaHCMOPTOM, 1 NYTH
nX peweHusn

CoBpemeHHbI Kpranc TMITT B pa3BMUTbIX CTPaHax Bbi3BaH HEKOHTPONMPYEMOW aBTOMO-
ounuzaumen. MNpenen pasBuTNIO aBTOMOOUIN3ALMUYM CTABUT HI3KaA MPOBO3Has Crocob-
HOCTb NIErKOBOr0 aBTOMOOWNA 1 OrpaHnYeHHas NPOMYCKHasA CNOCOOHOCTb FOPOACKMUX
TPaHCMopTHbIX MarucTpanei. OObeKTMBHO CyllecTByeT npefen NPOBO3HOM CNocob-
HOCTW, Onpenensembii HacbileHEM TPAHCMOPTHLIX MAarucTpanen aBToMoouIsaMN,
NpeBblLLIEHME KOTOPOTO Bbi3blBAET PE3KOe NafieHne CKOPOCTN BCEro TPAaHCMOPTHOMO
MOTOKa, 06pa3oBaHyie 3aTOPOB ¥ MPODOK.

Jioboe TpaHCNopTHOe CPeACTBO 3aHMMAET Ha TPAHCMOPTHOWM MarucTpanu onpe-
JeneHHyto nnoaab — Tem 60JblUYt, YeM BbilE ero CKOPOCTb. B pacyeTe Ha OfiHOTO
naccaxupa aBTobyca obblUHOM BMECTMMOCTH Nopsaka 86 yenosek npu 100% Hom
HaMOJIHEHUW OHa COCTaBAAET MPU CKOPOCTK ABWXeHMSA 50 KM/U npuMepHo 3,5 Mm?,
npu 40% Hom — 9 M2 Ha oiHOro Maccaumpa NerkoBoro aBToMoomA BMECTUMOCTbIO 4
yenoseka npu 100% Hom 1 40% HOM HaNOMHEHWW B TEX XKe YCIOBUAX YaelbHadA MnoLlafb

208



8. [opodckoli mpaHcnopm

TPaHCNOPTHOM MarncTpany CocTaBnaeT cooteeTcteeHHO 60 1 170 M2, Te. noytn B 20 pa3
6onblue. Euje bonee pa3ntenbHa pa3HuiLia B yAENbHbIX MAOLWAAAX YANUHbBIX MPOE3/0B,
TpeObyoLWMXCA Ha OAHOTO NacCaKmnpa NNerkoBoro aBToMobumnA U MoLLHbIX cpeacTs MIMT,
B YaCTHOCTW CKOPOCTHOrO Tpameada. [Npn ckopocti 50 KM/4 Ha OQHOrO naccaxmpa
CKOPOCTHOTO TpamMBadA BMeCTMMOCTbIO 270 yenosek npu 100%-HOM HanoHeHWN MPUXO-
AnTca Bcero 1,6 M2 Nnowaar TpaHCNopTHOro Npoesaa v npu 40%-Hom — OKOoMo 4 M,
T.e. bonee yem B 40 pa3 MeHblLLe, YemM Ha OAIHOrO MacCakmMpa NErkoBoro aBToMobunA.
TO O3HAYAET, UTO 3aMeHa J1IErKOBOro aBTOMOOMAA Ha CKOPOCTHOW TPamBal No3BONAET

B CPABHMMBbIX YCNIOBUAX YBENNUMUTL MPOBO3HYIO CMOCOOHOCTb B 40 pas.

MpW HacblLeHNN TPAHCMOPTHbBIX MarucTpanen aBToMOOUNAMM UMeeTCA OANH
PeanbHbIN MyTb OCBOEHNA PACTYLLMX MACCAXKMPOMNOTOKOB (He CUMTaA perympoBOYHbIX
MEPOMNPUATNIN) — CTPOUTENBCTBO HOBBIX JOPOrOCTOALLMX MHOFOAPYCHbBIX aBTOMaru-
cTpanen. Taknm 06pa3om, 3afa4dy OCBOEHMA PACTYLLIMX NACCAKUPOMOTOKOB MOXHO
pelnTb aBTOMOOMM3aLMEN N1Lb A0 ONpefeneHHoro npeaena. Mansie 1 cpeaHvie
ropofa ¢ HeboNbLWVIMM NACCaKMPONOTOKaMU MOTYT:

B COBPEMEHHbIV aBTOMOOWb NpeAaoCTaBnAeT naccaxupy HecpaBHeHHO bonee
BbICOKUI YpOBEHb KOMPOPTa, Yem cpeacTtaa IMIMT,

= 3BTOMOOMIIbHBIN OYM 11 MOCTOAHHAA peKkama aBToMOOSA CO3Aany cpeamn HaceneHwus
YCTOMYVMBBIN «MCKxonoruuecknii bapbep Hegosepusa» K MIMT;

B COBPEMEHHas cucTeMa opranm3aunn asuxeHna MMIT Ha MapwpyTax C YacTbiMn
OCTaHOBKamM He 0becrneyrBaeT NCMOSb30BaAHMSA ero CKOPOCTHbBIX BO3MOXHOCTEW,
CBA3aHa C BbICOKOW TPaHCMOPTHOWM YTOMAAEMOCTbIO M APYTMMI HeyaobCTBaMK ANA
MacCakMpoB (OoMbLUMMI 3aTPaTamMM BPEMEHM Ha NeLeXOAHbIA MOAXOA K OCTaHOBKAM
MITT, Ha oXmnaaHve TPaHCNOPTa W NepecaaKkm).

[MoaTomy 33faua coveTaHma pazsutua FMIT c aBToMobMAM3aLmelnt B KpYnHbIX
ropofax 3ak4aeTca B Co3aHmM HoBbIX cpefcTs MITT, KOHKYPEeHTOCNOCOOHbIX C aBTO-
TpaHCMopToMm, T.e. 00NalatoLLIMX OCHOBHbBIMY MPEVMYLLIECTBAMI aBTOTPAHCMOPTa W nepe-
KpbiBatowmx 1x. Co3paHne Takmx cpeacts F'MITT, nx npenmyLlecTsa nepe NerkoBbimm
ABTOMOOUNAMM MO KOMPOPTAOENBHOCTY 1 3aTPaTaM TPaHCMOPTHOMO BPeMEeH NO3BOAAT
pewunTb 1 Npobnemy «HeaoBepua» NacCakMpos K FMIMT.

CyWHOCTb COBPEMEHHOTO 3Tana pa3suTvA TMITT nOSTOMY 1 COCTOWT B BO3POMKAEHMN
ero Ha 6onee BbICOKOM YPOBHE COBPEMEHHOW TeXHKM. OCHOBHbIMY My TAMN Pa3BUTUA
[MIT B HacTOALLee BpeMA ABNAIOTCA:

= pa3paboTka HOBbIX METOOB OpraHmn3aLmn AsvkeHVs TMITT Ha 6a3e pa3BuTmsa Teopum
FOPOACKMX MACCaKMPCKIX NEPEBO3OK 1 BHEAPEHME aBTOMATU3MPOBAHHbIX CUCTEM
ynpasnenua asvkeHvem (ACYLD). 138eCTHO, UTO MpW IPOUMX PaBHbIX YCIOBNAX MMEHHO
OpraHv3auna ABUXKEHNA ABNAETCA MaBHbIM PblYaroM NoBbileHWA SGGEKTUBHOCTH
MMT — 3To NOATBEPXKAAET KaK OTeYeCTBEHHAS, TaK 1 3apybexHasn npakTuka. iveHHo
HeyOBNETBOPUTENIbHOW CUCTEMOW OPraHV3aLIAn ABUXKEHWA ONPeaensioTca HU3KMe
3KCMITyaTaLOHHbIE KauyeCTBa COBpeMeHHOro [MITT, OCHOBHbIM NOKa3aTeiem KOTOPbIX
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ABNAETCA IKCMUyaTaUMOHHAA CKOPOCTb. KOHCTPYKTMBHAA CKOPOCTb COBPEMEHHbIX
BMAOB HazemHoro MMIIT cocTaBnsaeT 65-90 Kv/4, MpUYem OHa Nerko MoXKeT ObITb
NoBbILEHA A0 MOOOTO, MPAKTNYECKN HEOOXOAMMOTO YPOBHS. ITOr0 NPOCTO He Tpeby-
€TCA, TaK KaK Npu 0OblYHbIX YCOBUAX ABUKEHWA CKOPOCTb COODLLIEHWA Ha3eMHbIX

BraoB MIT cocTasnaeT He bonee 18-20 KW/Y, a MHOrAa He npesbillaeT 1417 km/y;
B COBepLIEHCTBOBaHMWeE TPaanLIMOHHDIX B1AoB IMITT — Tpamsas, Tponnernbyca, aBTo-

Byca 1 METPOMNONMTEHA, BKIIOUAA Pa3BUTME KOHCTPYKLMI NMOABMKHOIO COCTaBa

Ha OCHOBE HOBbIX, bOMIee BbICOKUX TpeboBaHWI, COBEPLIEHCTBOBAHME MyTEBbIX

YCTPOWCTB, CUCTEM SMIEeKTPOCHAOKEHWS, a Takke paspaboTka HOBbIX, bonee pe3yb-

TaTMBHbBIX MPUHLMNOB OpraHm3aumnm ABmxeHuA. MNprmepammn Takoro CoBeplleH-

CTBOBAHMA TPaAULIMOHHbIX BAoB TMIMT ABNATCA pa3pabOoTKM CUCTEM CKOPOCTHbIX

TpamBas 1 aBTOOYCa, MOABMKHOIO COCTaBa METPOMONNTEHA HA MHEBMATNYECKNX

Konecax, aBTobyCHble CUCTeMbl C HeGUKCMPOBAHHBIMYK MapLIpyTaMu U Ap.;
= pa3paboTka HoBbIX BAOB [MITT, paccumTaHHbIX Ha HOBble, Hanbonee 3GGeKTVBHble

MEeTO/Ibl OPraHm3aLy ABUXEHNS, ObecneunBatoLie MeHbLuVe 3aTpaThl TPaHCNOPT-

HOrO BPeMEHN B NMacCaKMpOonoesakax.

Mpobnembl FOPOACKOro TPaHCMOPTa HapacTalT 1 060CTPATCA. [Py Yncnex-
HOCTU ropogckoro HaceneHna CHI 189 MnH yenosek 0Obem NePeBO30K FOPOACKUM
TPaHCMOPTOM AOCTUraeT 64 MAPA NacCakMPOoB, UTO B 4,5 pasa npesbllaeT NoTOK
MacCaXMpPOoB, MOMb3YIOLMXCA BCEMM BUAAMN MArncTpanbHoro tpaHcnopta. Obbem
FOPOACKNX MEPEBO30K YBENNUMBAETCA ObICTPeE POCTa HaceneHns, Npu 3ToM yBenu-
YMBAETCA 1 AANIbHOCTb MOE3/0K.

Takrm 0b6pa3omM, COBPEMEHHbIV Meproj Pa3BUTUA XapaKTepmnsyeTca Heocnabe-
BaOLVMM TemMMNaMi aBTOMOOUAM3aLMK. TPAHCMOPTHWUKK 1 rpaaocTpouTeni 3anaaa
nonaratot, yto Npobnembl [T OyayT pewaTbca B ropofax no nyTn MCMNob30BaHWA
NerkoBbIX aBTOMOOMAEN BO BCEX ClyYanx, KOraa 3TO BO3MOXHO, T.e. B MENKMX 1 CPeHMX
MO HaceneHHOCTV ropofax. B KpynHbix ropofax Nerkosble aBTOMOOMV HE MOTYT OCBOWTb
NaCCAKMPOMOTOKM IaxKe Ha Y/IbTPaCOBPEMEHHbBIX CyrnepaBToCTpaax. B 311X ycnosumax
BO3BpalleHme K pa3suTuio MIT cynTaloT eMHCTBEHHbBIM BbIXOAOM 13 CO3[aBLIeroca
TPAHCMOPTHOrO TyMMKa.

Mo Mepe pocTa pa3MepoB roOpPOAOB BCE BUAbI TOPOACKOro TpaHCNopTa CTanm
yObITOUHbIMK. TpebyeTcs BCeCTOPOHHEE 0OCYKeHVe BONPOCa O NepecMoTpe Tapudos,
HO NpW NtoOOM peleHK HeOOXOAMMO NPOBEAEHWE MepP MO CHIKEHNIO Ce6EeCTOMMOCTY
nepeBOo30K.

Heobxoaumo pelleHne psaa HEOTNOXHbIX Mpobaem:

® MOBbILLEHME YaCTOThl 1 COOMNOAEHe PEryNspHOCTI BMXKEHWS B COOTBETCTBUM
C pacnucaHuem;

B yBefMUeHe CKOPOCTU COOOLLEHWI, T.e. CKOPOCTV JJOCTaBKM MacCaxX1MpoB;

B MOBbILIEHVE YPOBHA KOMPOPTA ANA NACCAKNPOB;

B CHUPKEHME WyMa 1 CTENEHN 3arPA3HEHNA BO3aYyXa.
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9. MPOMDILWJIEHHDbIA TPAHCNOPT

MPOMBILINEHHbIN TPAHCMOPT CYXUT ANA obecneyeHrsa TEXHONOMMYeCKoro Npon3Bo-
CTBEHHOrO NpoLecca NpeanpuUATAN 1 X B3aUMOCBA3M C MarnMCTRanbHbBIMKA My TAMN
coobleHnin. Ero noapasaenaoT Ha BHYTREHHWI (BHYTPULIEXOBOW U MEXLIEXOBOW)
N BHELHWIM TPAHCMOPT. BHEWHWIM TPaHCMOPT NpefHa3HaveH Ana AOCTaBKMU Ha Npeanpu-
ATVA CbPbA, TOMANBA W IPYTAX MaTePUanoB 1 BbiBO3a FOTOBOV NPOAYKUMM. YAENbHbIN BEC
3aTPaT Ha MPOMBILLNIEHHbIV TPAHCMOPT B OOLLMX 3aTpaTax Ha MPOW3BOACTBO MNPOAYKLMN
coctanaet ot 10 go 60%.

MpOMBbILINEHHbIV TPAHCMOPT HeobLLEro NOIb30BAHWA OTHOCUTCA K BEJOMCTBEHHOMY
1 ABNAETCA, KaK MPaBUIO, YaCTbto MHOPACTPYKTYPbl MPeANPUSTAS, TaK Kak 00CyKMBaeT
TEXHOSIOTMYECKNI MPOV3BOACTBEHHbIN MPOLIECC.

B cocTaB npomblILLNIEHHOMO TPAHCMOPTa BXOAAT KENE3HOAOPOKHbIN, aBTOMOOUIBbHbIN,
BOAHbIN, HEMPEpPbIBHbIE U CNeLMan3npoBaHHble BUAbI TPaHCMOPTa (KOHBEeWepPHI,
TpyOONpPOBOAHbIE NIMHIN, KAHAaTHO-MOABECHbBIE, MOHOPENBCOBbIE AOPOr U AP.).

Cdhepa nprMmeHeHA TOro UAN UHOTO BMAA MPOMBILLINEHHOrO TPAHCMOoPTa onpeaena-
eTCA NpeXxae BCero HOMEHKNATYPOW rpy30B, MOLWHOCTBIO FPY30MOTOKOB U AallbHOCTbIO
NepeBO30K. TaK, Yrofb, Xene30opyaHbli KOHLEHTPAT, NeCoK, LiebeHb, NecyHaHo-rpaBuiHas
CMeCb U APYre MacCoOBble HaBaNOYHbIE FPY3bl MOTYT NEPEBO3UTHCA MPAKTUYECKN
MobbIML BUAAMU MPOMbILLISIEHHOTO TPAHCMOPTa; Chipaa pPyaa, arnomMeparT, Mefkas
COPTMPOBOYHAA Pyaa — KOHBENEPHbIM, KAHATHO-MOABECHBIM U YaCTUYHO MHEBMO-
TPaHCMOPTOM.

*KenesHonopOXKHbIN 1 aBTOMOOWABHbIA TRAHCMOPT NPUMEHSIOTCA A/1A NepeBo3KM
BCEX POLOB rPY30B (OHW OCyLlecTBAAT A0 80% BCeX BHYTPUMPON3BOACTBEHHbIX
MepeBO30K); MTHEBMOTPAHCMOPT MCNONb3YETCA NPK NepeBo3Ke ObITOBbLIX OTXOOB, NMeckKa,
FPaBuA 1 OPYrX HACbIMHBIX FPY30B, MMAPABAMYECKNA — NPU NePEBO3Ke HAChIMHbIX
Py30B, B TOM YnCIIE MKHDI, YA, Mena, ochornnca v T.n.; MOHOPETbCOBbIM MOABECHBIM
TpaHCMoOPTOM NePEBO3AT [ANIMHHOMEPHbIE, TapHbIe rPy3bl (B G0UKax, AlLMKaX, MOAA0HAX).

Obbem NepeBo30K rPy30B MPOMBILLINIEHHBIM TPAHCMOPTOM NMPUMEPHO B 4 pasa
NpeBbILIAET 3TOT NOKa3aTesb Ha TpaHCropTe obLLEero Nob30BaHKA, HO ero rpy30060poT
B HECKOJIbKO Pa3 MeHblLe, Tak Kak CpefiH/e PAaCCTOAHNA NePeBO3KM HE3HAUUTENbHbI
(88% nepeB0O30K CoBepLIaeTCA Ha paccToaHme 1-5 Km). bonbliuas YyacTb NepeBO30K
OCYLLECTBAAGTCA C HU3KUMM CKOpOCTAMU (5-10 KM/4), CKOPOCTb KoHBelepa 1-5 m/cC.

Pacxofbl Ha NepeBO3KYy NPOMbILLIEHHBIM TPAHCMOPTOM B CPEAHEM Bbille, YeM
MarucTpanbHbIM, OAHaKO cebeCcTOMMOCTb TPAHCMOPTUPOBKI MAacCOBbBIX HaBaNOUHbIX
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rPY308B CNeumanbHbIMK BUOAMM TRAHCMOPTA B 2—3 Pa3a HUXKE, a MPOW3BOANTENBHOCTb
Tpyna B 3-5 pa3 Bbllle MO CPaBHEHMIO C aBTOMOOWIbHBIM.

OCHOBHOW 0COGEHHOCTBIO CreLManbHbIX BUAOB NPOMbILWIEHHOMO TPaHCNopTa
ABNAETCA WX CTALMOHAPHOCTL (33 PeaKnM Cllydaem eCTb NepeHOCHble YCTPONCTBA),
Honee y3kas cneuvanmsalma no B1ay rpysa v OAHOCTOPOHHOCTb MOTOKA, MO3TOMY Ha
TepPUTOPUN NPEANPUATHA LIeNecoobpPa3HO MCNOb30BaTh Pa3nUHbIE BUAbLI MPOMbILL-
NeHHOro TPaHCMOPTa B KOMIMIEKCe.

Ha »ene3HoaopOXHbIN TPaHCNOPT NPUXOAUTCA NMPUMEPHO TPETb, @ Ha aBTOMO-
OUNbHbIV BONee NoNoBKHLI BCEro 06bemMa NepeBO30K MPOMbILLIIIEHHOTO TPaHCMOPTa.
XOTA HenpepbIBHbIE BUAbI TPAHCMOPTA Pa3BMBAOTCA BBICOKMMM TEMMAMK, X POSb
B MepeBO3Kax MOKa HEBENMIKA.

KoHBenepHbI TPaHCNOPT B OCHOBHOM MPUMEHARTCA ON1A BHYTPU3aBOACKUX
N BHYTPULIEXOBbIX MepemellieHIn TPY30B, Ha OTKPbLITbIX FOPHbIX pa3paboTKax, a B
HEKOTOPBIX CITyUasX 1 Kak BHelWHWUI TpaHcropT. OH XxapakTepur3yeTcsa 60bLLIo Npown3-
BOAMTENbHOCTbBIO, BO3MOXHOCTbBIO MPEOA0SIEBATb eCTECTBEHHbIE 1 APYr1e nperpab
C YKNoHamu Tpacc Ao 320%o 1 NprcnocobNeHHOCTbIO K aBTOMATV3aLMK NepemeLleHni.

PucyHok 9.1. O6wunin BUA ABYX-KaHATHO NOABECHON Aoporn
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9. [lpomblwineHHbIt MpaHcnopm

KaHaTHo-noagecHble goporu (puc. 9.1) becnepeboiiHo paboTaloT B Camblx Pa3HO-
006pasHbIX KNMMATUUYECKKX YCIOBMAX, UX TPACCHI MOTYT MMETb OONblUME NOABEMDI
(0o 45°, nnn 1000%eo), NnprcnocobneHbl AnA NONHOW aBTOMaTM3aUMM NOrPy30YHO-Pas-
FPY304HbIX 1 TPAHCMOPTHbIX onepaLnii. [TponeTsl Mex gy onopamm KaHaTHbIX JOPOr
nHorda npesbiwatoT 500 m.

Tpy60oNpPOBOAHbIV MMAPABANYECKNIA U MHEBMATUUYECKUI TPAHCMOPT UCMONb3YIOT
B pAfe oTpacnen Ana nepemeLleHna XUAKNX, MbIALLX 1 KYCKOBbIX FPY30B.

ABTOMOOMNBHBIV TPAHCMOPT Hanbonee WUPOKO NPUMEHAETCA B CTPOUTENbCTBE,
YepHOW 1 UBETHOM MeTannyprin. C ero MOMOLLbIO OCYLLECTBAAIOTCA MHOTME BHYTPN3a-
BOJCKME U KapbepHble MEPEBO3KY, a Take MePeBO3KM OT MPEANPUATUN A0 FPY30BbIX
QIBOPOB CTaHLUI UV NPUCTAHEN 1 B HEOOXOAMMBIX CITyuasx A0 MyHKTOB HAa3HaYeHus
rpy308B. ABTOMOOW/IbHbIV TDAHCTIOPT OTIMYAETCH MaHEeBPEHHOCTbIO, TpebyeT MeHbleln
3aBOACKOV TEPPUTOPUN ANA AOPOT, HO BbI3bIBAET 3HAUYUTENbHbBIE SKCMTyaTalMOHHbIe
3aTpaThl U MeeT TEXHUKO-IKOHOMMYECKMEe OrpaHnYeHns 06 bemoB 1 AanbHOCTH
nepeBO30K.

[MTPOMbILLNEHHbIN KeNe3HOAOPOKHbIM TPAHCMOPT XapakTeprnsyeTca He TONbKO
60MbLIOW APOOHOCTBIO XO3ANCTB, HO TaKXKe Manon MacCol Noe3nos, HeOONbLIVMM
CKOPOCTAMU ABUKEHNA 1 MASTOW IPY30HANPAKEHHOCTbIO, OTCYTCTBMEM, Kak MPaBuso,
NaCcCaXKMPCKMX NePeBO30K, HONBLIOM KPYTU3HOM PYKOBOAALLMX MOABEMOB, KOPOTKUMM
neperoHamu.

CxeMbl BHELHEro NpOMbILLIEHHOMO »Kene3HOAOPOXHOrO TPaHCMoPTa MOTYT
OblTb CaMbIMW PA3HOOOPA3HbBIMY B 3aBMCMMOCTU OT MPOTAKEHHOCTH NYyTEN, YCNOBNIA
NPUMbBIKAHNA K CTaHUMAM OOLLeN CeTu, KONMYeCTBa W B3aNMHOIO PaCMONOXeHNA
NPOMBILNEHHBIX CTaHLIWI, MYHKTOB NOrPY3KM U BIFPY3KK U Ap. CxeMbl BHYTPEHHETO
XeNe3HOAOPOXKHOrO TPAHCNOPTa MO XapaKTepy ABUKEHWA MOAPA3AENAIOT:

B Ha TYNVKOBbIE, MPW KOTOPbIX BaroHbl MOAAIOT 1 yOMPAIOT BO3BPATHLIMYM NepemMe-

WEeHUAMY;
= KOSbLIEBbIE, MPY KOTOPBIX BArOHbI MPOXOAAT MO KOMbLLY;

B CMellaHHble, MpeAcTaBaALLve COOOM CcoueTaHmne ABYX NMPeablayLyx CXem;
= 1BYCTOPOHHWE, NPeayCMaTpUBaIOLLME MPUMbIKAHME K BHELLHEN CETU C ABYX CTOPOH.

Hanuune aByx NpuMbIKaHWUI yMeHbLaeT npober BaroHOB obLielt ceTu. Takmne cxembl

LenecoobpasHbl MpK HObLLINX FPy30000pOTax.

3HaunTeNbHbIN 0ObeM PAabOTbl MarMCTPaNbHbBIX »KeNe3HblX AOPOr CBA3aH C TOPHO-
PYAHOW, YrONbHOW, MeTanIypriueckoin, NecHom 1 TopGoaobbIBaloLLEN MPOMbILLEH-
HOCTbIO.

B ropHOpYaHOV 1 YTroNbHOM MPOMBILLAEHHOCTY MPUMEHAIOT ABa CNOCO0a A00ObIUN
Noe3HbIX MCKOMAeMbIX — MOA3EMHbIN 1 KapbepHbIV (OTKPbLITHIN). B nepBom ciydae
none3sHble MCKOMaeMble 1 MyCTyto NOpoAy 13 3ab0A KOHBeepamm Uan Apyrmm cpea-
CTBaMM OCTaBAAIOT K Y3KOKONEMHOW 3NeKTPUPULMPOBAHHON JOPOre, B BaroHeTKax
KOTOPOW TPAaHCMOPTUPYIOT A0 CKUMOBOIO (C Neperpy3Kkom) nm KNeTbeBoro NogbeM-
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HWKa. Mocne nogbemMa Ha MOBEPXHOCTb BarOHETKM BbIKATbIBAIOT U3 KNETKM 1 MOJAIOT
K pa3rpy304HbIM YCTPONCTBAM.

Mpw kapbepHOM crnocobe [oObIUM BCKPBILLIHYIO MOPOAY 1 MOfie3Hble MCKonaemble
TPaHCNOPTUPYIOT PA3NMYHBIMK BMAAMUW TPAHCMIOPTa — XeNe3HOAOPOXHbIM, aBTO-
MOOUbHBIM, KOHBEEPHbBIM, TMapaBanyeckum 1 ap. MNycTyio nopogy nepemeLyatot
B OTBasbl, @ MOSIE3Hble UCKOMaeMble — Ha ApobuNbHble 1 oboratuTenbHble Gabpuky
ANA nocneayloLer OTNPaBKM NO KeNe3HbiM AOPOram.

B Kapbepax Kene3HofopOXHbIe MyTH YKNaAbIBAOT N0 NETNEBOW UM CMMPabHON
cxeme, a Npu HebonbluKx obbemax AoOblUM — MO TYNMKOBOW Cxeme. [eTneByto cxemy
NPUMEHSAIOT, Kak NpaBuo, B HErNyboKNx Kapbepax, a CpanbHyo — npuy 3Hauu-
TeNbHOW KX rnybuHe. B 3aBUCMMOCTI OT oObema [00bIUM BbIBO3HbBIE MYT MOTYT ObiTh
OfHO- 1 ABYXMYTHBIMM.

[opHoAOObIBatOLIME NPEeANPUATYA OObIUHO MMEIOT YCOBbIE, IMHENHO-TYMMKOBbIE
VI NTMHEHO-YCOBbIE CXeMbl MPUMBIKAHWA MOABbE3AHbIX NyTeN K CTaHUMAM MarncTpanbHbIX
AOPOT. B KpyMHbIX YrOfIbHbIX ParioHax NPUMEHAIOT 1 onee CIOKHbBIE CXEMbI.

3arpy’KeHHble Ha LaxTax Uim oboratutenbHbiX Gabprikax BaroHb! BbIBOAAT Ha yrnecto-
POUHYIO CTaHUWIO, rae GOPMMPYIOT B COCTaBbl. MeTannypriyeckne 3aBofbl MMEIOT, Kak
NPaBMNO, Pa3BUTYIO CUCTEMY Xee3HOAOPOMKHbBIX KOMMYHWKaLWIM, KOTOPadA XxapakTepw-
3yeTCA TeCHOM CBA3bIO C OCHOBHbBIM MPOM3BOACTBOM M BHELLHMM TPaHCMOPTOM. B 370N
cmcTemMe 06pabaThiBaloTCA BaroHb COOCTBEHHOIO NapKa 1 60bLIOV BaroHOMOTOK, NOCTY-
NaOLLMI C CETU Xene3HblX JOPOr 1 OTNPaBNAEMbIN Ha CeTb. [11A BbINABKM CTanu, Kak
V3BECTHO, HEOOXOAMMBI Yronb (KOKC), Pyaa v ApYrie ChipbeBble MaTepuansl.

Co CTaHUMM NPYMbIKaHUA Yrob MOCTYMaeT Ha BarOHOOMNPOKMAbIBaTeNb. [locne
BbIFPY3KM OH KOHBEMEPOM MOLAETCA B KOKCOBbIE GaTapen. 3aTem roToBAT LWNXTY (CMechb
PYZbl, KOKCa, M3BECTHAKA 1 JOOABOK), KOTOPYIO 3aChiNatoT B JOMEHHble neuw. KK
UyryH NepeBO3AT K MaPTEHOBCKMM UM KOHBEPTEPHBIM MeYam UK B LiEX pasnneky Ana
NOJTyUYeHwA UyLLIKOBOTO UyryHa. LLinak oT AoMeHHbIX Neyel BbIBO3AT B BOAHbIE BacCelHbl
Ha rpaHynALMIio UK nepepabaTbiBaloT B WNAKOBATY, WNAKOBYIO NeM3y 1 Ap.

/13 MapTEHOBCKOTO Lexa )UAKYI0 CTanb AOCTABMAT B KOBLUAX HA PA3MBOYHYIO
NNOWAZKY. 3AeCh ee Pa3NNBAIOT B U3NOKHULBI 1 BbIAEDKMBAIOT ANA KPUCTANAM3aLmn.
MPYMEHAIOT TakKe HenpepbIBHYIO PasvBKY CTany, CKOUAIOLLYI0 ee MeXLEeXOoBble
nepeBo3Ku. [onyyeHHble CTanbHble CIUTKM NepeaatoT B MPOKATHbBIN LieX, OTKYAa FOTOBasA
NPOAYKLUMA MOCTYNAET Ha CKNaabl AN1A OTNPaBNeHNa nonyyatenam. B obulem komnnekce
C MeTanTyprimyeckrm 3aBOAOM MOTYT ObiTb PACMONOXEHbI 3aBOAbI-CMEXHUKN. B necHow
1 TOPGAHON MPOMBILUNEHHOCTYM WMPOKO MCMOMb3YIOTCA Y3KOKONEHbIe »Kene3Hble
AOpPOrn.

Ha necoceke BeflyT noBan AepeBbEB, X TPENEBKY (MOATACKMBAHME) K TaK Ha3blBae-
MOMY BEPXHEMY CKNagy, Ha KOTOPOM MPOUCXOANT 06paboTKa M NOArOTOBKa APEBECHHDI
K nepeBo3Ke 1 NMorpy3ska ee B BaroHbl y3KOKOMEeNHOM foporu. JlecoBo3HaA xenesHasa
AOpOra COeANHAET BEPXHNIA CKNaA C HUXKHUM, PACMONOKEHHBIM Y MarvCTpanbHoOwM
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XKene3HoW Aoporv Uin y BOAHOMO NMyTu. JIeCOBO3Hble OPOrH ObIBAIOT AIUTENBHOMO
NONb30BaHWA (MarnCTpanu) U KPaTKOBPEMEHHOIO AeNCTBUA (BETKM, YCbl). BeTkM CrykaT
[0 5 net v bonee v nNpefHasHadveHbl 41a coopa ApPeBeCKHbl C HECKONbKIX N1eCo3aro-
TOBUTEMbHbBIX YYaCTKOB M MOABO3a €e K MarncTpanu. 1o yCoBbIM NyTAM OpEBECUHY
BbIBO3AT C MOrPY30UHbBIX MYHKTOB 1€CO3aroTOBUTESbHBIX YYaCTKOB. CpOK 1X CITyKObl —
[0 O[HOTO rofa.

HayuHO-TeXHUYEeCKnA NPOrpecc B NPOMbILLIIEHHOM NPOV3BOACTBE NPeabABAeT
HoBble TPeOOBaHMA K COMNAcoOBaHMIO TEXHUYECKIMX 1 TEXHONOIMYECKNX Napame-
TPOB MPOMBIWIEHHOIO TPAHCMNOPTa, OCHOBHOIO MPOWM3BOACTBA 1 MarucTpanbHOro
TpaHcnopTa.

OfHa ¥3 CNOXKHBIX 1 Cnelnduueckmx Nnpobnem coCToUT B COBEPLIEHCTBOBAHNN
CUCTEMbI YNPaBNeHNA MPOMbILIEHHBIM TPAHCMOPTOM. B HacToALLee Bpema He Cylie-
CTBYET LeHTPan30BaHHOM CUCTEMbI YMPABNEHNA 3TUM TPAHCMOPTOM, MOCKOSbKY
B aAMVHUCTPATUBHO-XO3ANCTBEHHOM OTHOLIEHWI Kaxdasd OTAeNbHAA TPaHCMOPTHaA
cucTeMa NpeAcTaBnseT coboM TPAHCMOPTHBIN LieX COOTBETCTBYIOWIErO NPeAnpUsaTIA
N NPUHLUMMNANBHO He MOXeT ObiTb BbiBefleHa V3-NMoJ Hadana 3Toro npeanpusaTus.
B cuny 310 0COBEHHOCTY MPOMBILWAEHHBIA TRAHCNOPT TPYAHO YHUGMLIMPOBATL 1 B
TEXHUYECKOM, 1 OpraH3aLmoHHoM oTHoweHwWsxX. OTcofa 3ddeKTUBHOCTb paboTbl Aaxke
OAHOTUMHbIX BMAOB TPAHCMOPTA Ha Pa3MYHbBIX MPEANPUATUAX 1 B Pa3HbIX OTPaACAX
pasnuyHa.

[OCKONbKY Ha MPOMBILLIEHHOM TPAHCMOPTE OTCYTCTBYET LIEHTPANIM30BaHHAA CUCTEMA
ynpaBneHusa, B Lienax NoBblleHWA 3OGEKTUBHOCTM MCMOb30BaHWA MPOMbIWIEHHOrO
KEeNe3HOLOPOXHOro TpaHCNopTa 06pa3oBaHbl 0ObeaMHEHHbIE NPeANPUATUSA, a B
KPYMHbIX MPOMbILLIEHHBIX Y3/1ax — MeXxoTpacsieBble NpeanpruaATA MPOMbILLIEHHOTO
»ene3HofopoxkHoro TpancnopTa (MIMKT), obcnyxmBatoLime rpy30oBnaenbLes PasHbix
BEOOMCTB. [1pr PbIHOUHBIX OTHOWEHUAX [TTTKT CTann camoCTOATENbHBIMW aKLMOHEP-
HbIMV MPeAnPUATUAMNA 1 GrpMaMU.

Cepbe3Hyto NpobnemMy NpeAcTaBiseT fabHelllee COBEPLIEHCTBOBAHVE aBTOMO-
OWNbHOMO MPOMbILLNIEHHOTO TPAHCMOPTa. 3eCh 3a/laua COCTOUT KaK B HapallMBaH!K
napka aBTomMobumnel, Tak 1 B MOBbILWEHNM TEXHUYECKOTO YPOBHA U rPY30MN04bEMHOCTY
MaLLWH, Npex[e BCero ANs OTKPbITbIX Pa3paboToK. benopycckumin 3aBog B KOAMHO yKe
[aBHO OCBOWM MPOWM3BOACTBO CaMOCBASIOB IPY30MOLbEMHOCTbIO 27, 40, 45, 65, 75,
a3zarem 110-120 7 ¢ gBuratenamm cootseTctBeHHO 950-1200 n.c., KOTOpble BbIMOMHAKT
6onblyto PaboTy B YronbHO-METanIypruyeckon NPOMbILINEHHOCTY, Ha CTPOUTENb-
CTBe TMAPOY3/I0B, KAHAMIOB, MPOMbILLNIEHHbBIX KOMIMIEKCOB. B nocneaHmne rofdbl Hayat
cepurHbIn BbiMyck benA3os rpysonogbeMHOCTbIO 180 T. [1OKa 3TO CaMble TAXeSble
1 MOLLHbIE MALLUVHBI B Halllem Napke aBToMobunein. VX oCHOBHbIE MapameTpbl: MOLHOCTb
avzena — 1691 KBT, KOHCTPYKUMOHHAA CKOPOCTb — 50 KM/, AnameTp Konec 3,5 m
1 WWPVHA WKHbl 6onee 1 M — N03BOAAIOT UMETb YMEPEHHOE [aBNeHMe Ha FPYHT Npu
NOSIHOM Macce — 325 T.
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Ha ocHoBe vmetolyxca 6a30Bbix Moaenel benopycckuii aBToMOOUBHbIN 3aBO[,
HameuaeT co3faHure 6onee KPymHbIX CAMOCBabHbBIX MOE310B MPY30MOAbEMHOCTHIO 10
400 T. Ho v 310, No-suanMoMy, He ByaeT npeaenom, Tak Kak MMPoBas NpakTiKa NMeeT
CaMOCBa, Ha3BaHHbIN «TMTaHOM» (KaHaza), KOTOPbI XapaKTepu3yeTca CneayioLnmm
napameTpamu: AivHa 20,5 M, lWpKWHa 7,75 M, BbICOTa KabMHbBI Haf YPOBHEM 3eMAN 4,5 M,
cobCcTBeHHbIM BeC aBToMobMAA 250 T, rpy3onoabemHocTs 600 T, Asuratens 3300 n.C.
imeeTcAa NnpoekT camocBasa rpy3onoabeMHoCTbio 40 1000 T.

CoBeplUeHCTBOBaHME aBTOMOOMIIBHOMO MPOMBILIEHHOrO TPAHCMOoPTa Npeanona-
raeT Pa3BUTME He TOMbKO MapKa, HO 1 COOTBETCTBYIOLMX AOPOT U APYIMUX SNEMEHTOB.
HyxnaeTca B pa3paboTke Takke OpraHu3aLmna NepeBo30K MacCOBbIX FPY30B C yYeToM
MaKC1ManbHOM MexaHm3aunm rpy30oBbix onepaumn.

[N1aBHbIM HaMpPaBAeHUEM PA3BUTUA CNeLMaNbHOMO NPOMbILLIEHHOTO TPAHCNoPTa
cneflyeT CYMTaTh Pa3BUTUE KOHBENEPHOWM CUCTEMBI, KOTOPAA XapaKTepr3yeTCca BblCOKOM
NPOU3BOANTENBHOCTBIO TPYAA U HU3KMMI PACXOAAaMM Ha TPaHCNOPTUPOBKY. [1pn
NOL3EMHOM 3a/I0KEHMM OHA MO3BOMAET 3HAUNTENIBHO COKPATUTL NMPON3BOACTBEHHbIE
nnowaau.

CneumansHble BUAbI MPOMBILLIEHHOTO TPAHCMOPTA MOMYT OblTb CTALMOHAPHbBIMY,
nepeaByiKHbIMN 1 MePeHOCHbIMM, Ha MarHWTHOWM NoABEeCKe, BO3AYLWHOW NOAYLIKE,
C BOSTHOBbIM ABVKMTENEM U [IP.

LLInpoKo nCnonb3ytoTca MOHOPENbCOBbIE MOABECHbBIE JOPOrN. VX KOHCTPYKUMA
NPOCTa U HafleXKHa, OHW TPebYIOT He3HAUNTENBHBIX IKCMTYaTalMOHHbIX 3aTpaT, HO
HoMbLWKX NepBOHaYaNbHbIX KaMUTANOBAOXKEHWI. Takne AOPOri B LiEXax MOHTUPYIOTCA
Ha KPOHLUTEeNHAX U TATax, a Ha OTKPbITbIX y4acTKax — Ha 3CTakafax nof HaBeCOM.
TpaHCNOPTHbIA MPOoLIeCC 1 Neperpy3oyHble paboTbl MOHOCTBIO MEXaHM3MPOBAHDI.

MpW MCnonb3oBaHWK TPYOOMPOBOAHOIO MMAPABAMUYECKOrO TPAHCMOPTa UCKII0Ya-
l0TCA Neperpy3ouHble PaboThl, 1 TPAHCMNOPTHO-TEXHONOMMYECKINIA NPOLIECC AeNaeTCs
HenpepbIBHLIM. ITOT BMA TPAHCNOPTa OTIMYAETCA SKONOMMUYECKON YMCTOTOW, TaK Kak
OTCYTCTBYIOT MblileobpaszoBaHue 1 notepu rpy3oB. OH NO3BOMAET NPOK3/bIBATh TPYOO-
MPOBOf MO KpaTuanemMy pacCTOAHWMIO, MOSIHOCTBIO aBTOMATU3MPOBaTh PAabOThI, a Mpu
MOA3eMHON YKNa[ike 3KOHOMUTb MPOU3BOACTBEHHbIE M/10LLAAN, OAHAKO TpebyeT 60nb-
WOro Pacxofia BOAb! 1 CO3[aeT TPYAHOCTY Mo 00e3BOXKMBaHMIO rpy3a Ana NoTpedutens.

TpybonpoBOAHbIA MHEBMOTPAHCNOPT C AnameTpom Tpybbl 200-1200 MM 1CMonb-
3yeTcA 1A NepeBO3KY KOHTENHEPOB 1 BarOHETOK Ha paccTtoaHmna oT 10 go 30-50 kv
NPV CTaLUMOHAPHbBIX MYHKTax NOrpy3Ku-BbIrpy3Ku. [Mpr obbemax nepeBo3kM 1 MIH T B
rofl U PacCTOAHMAX NMepPeBO3KM 25 KM MPON3BOANTENIbHOCTD €ro Bbile, YeM KOHBEW-
€PHOr0 1 KaHaTHOMOABECHOTO. [InA ABMKEHMA rpy3a B MOTOKE BO3MyxXa UCMOMb3YOTCA
KOMMPECCOop, BO3AYyXOLyBKa 1 BEHTUIATOPR UM BCaCbiBaloLLee YCTPONCTBO — BaKyyM-
HaCOC ¥ BEHTUAATOP (MpW pa3rpyske).

[Py CNONb30BaHWM KaHAaTHO-MOABECHOIO TPAHCMOPTA MPY3 Pa3MeLlatoT B Baro-
HeTkax. [1penmyLLeCcTBO 3TOrO B1AA TPAHCMOPTA 3aK0YaeTCA B TOM, YTO OH He 3aBUCUT
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OT penbeda MECTHOCTH, TaK Kak CTPOWUTCA Ha OMOPax; MOXET NPeOA0NeBaTb YKIOHb
10 50 %o, Mano 3aB1CUT OT aTMOCHEPHbIX YCIOBUIA 1 UMEET MOMHYIO aBTOMAaTH3aLMI0
BCEro NpoLecca TPaHCNOPTUPOBKM.

JINGTbI MCNONB3YIOTCA A1A TPAHCMOPTUPOBKM FPY308B, MPY BOMBLINX MAaCCAKNPO-
noToKax, HanpuMep B METPO BMECTO 3CKanaTopoB. (OMbiT 3anaaHor EBponbl), a Takxke
B YUPEXAEHMAX, FOCTUHMLAX. [TOOMBILLINEHHbIV TDAHCMOPT JOSMKEH PAa3BMBATLCA B [ABYX
HanpaeneHnax:

= BO-NEPBbIX, MONHOCTbIO YAOBNETBOPATb YCIOBMAM TEXHONOMMUYECKOro NpoLecca
NpeanpuATUA 1 ero YPOBHIO Pa3BUTUS;

® BO-BTOPbIX, COOTBETCTBOBATb MO CBOEMY TEXHNYECKOMY COCTOAHMIO TPAHCMOPTY
00Liero NoNb30BaHNA, C KOTOPBIM OH B3aUMO/ENCTBYET.

TeHOeHUMM pa3BNTIA BMAOB NPOMbILLIEHHOrO TPAaHCNOPTa B OCHOBHOM COBMaAatoT
C TeHAEHUVAMMN Pa3BUTMA aHANOMMYHbIX BUAOB MaricTpanbHOro TpaHcnopTa. Tak, And
MKEeNe3HOLOPOKHOTO MPOMBILNEHHOTO TPAHCMOPTa XapakTePHbI CNIeAyIOLLMEe HanpaBs-
NeHVIs Pa3BUTUA: yBENMUEHNE JONN SNEKTPUPULIMPOBAHHBIX A0POT, MOBbILLIEHE FPY30-
NOABEMHOCTN TPAHCMOPTHbIX CPELCTB, YBENMUYEHME AONM U PACLIMPEHME HOMEHKIIATYDbI
Crneumanm3npoOBaHHOIO NapKka BaroHOB, aBTOMAT/3aLMA MPON3BOLCTBEHHbIX NMPOLIECCOB
1 T.A. ABTOMATI3aLMsA TEXHOMOMMUYECKMX MPOLIeCCOB, Kak MOKa3as 3apybexHblit 1 oTeve-
CTBEHHbIV OMbIT, yMeHbLLIAeT obLjee Bpemsa TPAHCMOPTUPOBKM Ha 25%, NOBbILLaeT
NPONYCKHYH CMOCOOHOCTb Ha 10-30%, a CKOPOCTb ABMMKEHMA Ha 30-35%.

[1ns aBTOMOOWUIBHOIO MPOMBbILLNIEHHOTO TPAHCMOPTa HEOOXOAMMa Pa3pPaboTka 6oNb-
Werpy3HblX CaMOCBANOB W aBTOKAPOB Pa3HOOOPa3HbIX KOHCTPYKLMIA, bonee lnpokoe
nNpYMeHeH e 3NeKTPOMODUIEN, a Takxe WWPOKaa aBToOMaT13aLMA TPAHCMOPTHOMO
npoLiecca, 0COOeHHO B KapbepHbIX NepeBo3Kax.

BaXXHbIM HanpaBneHnem ABNAETCA Pa3BUTME TPAHCNOPTa HEMPEPLIBHOMO AENCTBIA,
yBeM4eHmne NpOTAKEHHOCTH ero JIMHWK, BHeAPEHWE aBTOMATM3MPOBAHHbBIX CACTEM
YNpaBeHus, a Takxe nosbllleHne 3GeKTVBHOCTY MeEXaHM3aLMW Neperpy30UHbIX paboT,
YTO BANAET Ha 0OOPOT TPAHCMOPTHbLIX CPEACTB M NoKasaTen paboTbl MarncTPanbHbIX
BWOOB TpaHCnopTa.
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10. HOBbIE BUibl TPAHCITOPTA

10.1. Kpntepumn nporpeccnBHOCTU BUAOB TPaHCNopTa

EAMHCTBEHHbIM CNOCO0 pacnMpnTb rPaHnLbl MO3HaBAaEMOro NPOCTPAHCTBEHHOIO
MMPa — BO3AENCTBOBATb HA YETBEPTOE U3MEPEHNE — BPEMA MyTeM yBeNNYEHUA
CKOpOCTU NepemellieHns. Bo Bce BpemeHa uenoBeyeckas MbiC/b HeyCTaHHO paboTana
Ha[ MOBbIWEHVEM 3TON CKOPOCTWY, UCMOSb3yA BCE AOCTUXKEHMA HAYKU U TEXHUKU.
BennunHa fOCTUrHYTOM CKOPOCTY CBUAETENLCTBYET O HAYUYHO-TEXHNYECKOM YPOBHE,
Ha KOTOPOM HaxoAATCA He TONbKO TPaHCMOPTHbIE CPeacTBa, HO 1 YenoBeYeckoe
0061ecTBO B Lenom. [0 3HaYeHMo NpefenbHOM CKOPOCTA MOXHO CYAWUTb O BPEMEHW,
Korga oHa bbina gocTUrHyTa. [JocTaTouHO Ha3BaTh NpefenbHYyo CKopocTb 30-35 Kw/y,
1 Mbl MOHNMAEM, YTO PEYb MAET 06 3MOXE KONECHWL, 1 KOHHbIX SKMMNaXKen.

[pepenbHada cKopocTb 150 KM/Y OTHOCUT HacC K Havany XX Beka, Koraa B BO3yX
NOAHANVCH NMepBble camoneTsl. [epexo uepes 3ByKOBOW 6apbep, CBA3aHHbIN C NOsB-
NeHVeM PeakTNBHOWM aBMaLMK, 3HaMeHYEeT Hadyalo BTOPOW MONOBUHbI XX BeKa.

[NepBaa KoCcMMueckasa CkopocTb (7,91 KM/C y MOBEPXHOCTY 3eMin) AaeT TOYUHYIO
naty — 4 okT1Abpa 1957 rofa, Koraa NepBbIvt UCKYCCTBEHHbIV CMYTHUK 3eMv CBOMMM
CMIHaNamy BO3BECTUN MUPY O Hauane KOCMUYECKOW 3pbl.

3a NepBOW KOCMNYECKOW CKOPOCTbIO MOC/eA0Bana BTopas, paBHas 11,2 Km/C. 3Ta
CKOPOCTb JOCTaTOYHa [J1A NPEOAONEHIA 3EMHOIO TArOTEHIA: AOCTUIHYB ee, Teno No Napabo-
JINYECKON TPAEKTOPUM NOKWIAET OKPECTHOCTY 3eMAM 1 YXOAWT Ha OKOMOCOSTHEYHYIO OpOUTY.

[NpenenbHasa CKOPOCTb annapaTta, CO3aHHOIO YeTOBEKOM, — TPeTbA KOCMUYEeCKas,
paBHada 16,66 kKM/C. [IOCTUIHYB ee, KOCMUYECKas PakeTa BbILLA 33 Npeaenbl CONHEYHOW
CUCTeMbI, NpeoaoneB nofe TAroTeHna 3emnu, a 3atem 1 ConHua.

B nepcnektnBe — ueTBEpTan KOCMUYECKAA CKOPOCTb, JOCTUTHYB KOTOPYIO KOCMN-
yeckoe Teno NOKUHET Nnpeaentl Halen [anakTnkn.

OpHako He BCerga BblCOKasa TPAHCMOPTHAasA CKOPOCTh AeNaeT Aanekoe OMmM3KMMm.
MHoraa ao obbeKTa «pyKko MoAaThy, @ A00PAThCA K HEMY HEBO3MOMHO: TPaHCMOPTHOE
CPeAcTBO He 06MafaeT HYKHOW MPOXOAMMOCTbI0. KoHUaeTca aBToCTpaaa, 1 ObicTpo-
XO[IHbIVI aBTOMOOUb CTaHOBUTCS BecnomollHee Tenern. Ho B HEKOTOPbBIX Clyyasx
M Tenera NPonTY He MOXET, M TOra He3aMeHMMbIM OKa3blBaeTCA BEPTONET, O[JHaKO Mo
NPNYVIHE ero CPAaBHUTENIbHOM HESKOHOMUYHOCTI M NOSb3YIOTCA B UCKITIOUYUTENbHbIX
cnyyasx. Taknum 06pa3om, KpuTepusamm moboro TPaHCMOPTHOIO CPeaCcTBa ABATCA
He TOJTbKO ero CKOPOCTb M MPOXOAMMOCTb, HO 1 SKOHOMUYHOCTb.
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Jpyrmm Kputepuammn NporpeccrBHOCTH, MO KOTOPLIM CNieAyeT OLEeHNBATb pa3pa-
HaTblBaeMble TPaHCMOPTHblE CPeACTBa, ABNATCA 6E30MaCHOCTb, HAZIEXKHOCTb, MPOXOAN-
MOCTb, FPY30MOAbEMHOCTb, KOMPOPTHOCTL, SKONOrMUYeCcKoe BO3AeCTBMe, BozaeicTeure
TPaHCNOPTa Ha OKPY KatoLLyto CPefly B HACTOALLEE BPEMA UrPaeT OUYeHb BaXKHYIO POSb
N BCAKMI pa3 AOMKHO MOABEpPraTbCa CTPOror NpoBepke. B AanbHenwem 3HaveHme
sToro dakTopa byaeT elle bonee BO3pacTaTh.

K HacToAllemy BpemMeHM pa3paboTaHo 1 Peann3oBaHo B BMAE MOCTOAHHbIX MK
ONbITHO-3KCMTYaTaLUMOHHbIX YCTAHOBOK HECKO/BbKO HOBbIX BUOB TRAHCMOPTHBIX CPEACTB
1 3HAYUTENBHO DOJbLIE CYLIECTBYIOT B BIE MPOEKTOB, MATEHTOB WM MPOCTO UAEW.
BONbLWNHCTBO Tak Ha3blBaeMbIX HOBbIX BWAOB TPAHCMOPTa NPEAI0OKEeHbl MHOMO NeT
Ha3aj, HO He MOoMYUYUIU NPUMEHEHMA 1 Cenyac BO3POXKAAIOTCA Ha COBPEMEHHOM
TeXHUYEeCKOW OCHOBe.

K KaTeropuv HOBbIX BUAOB TPAHCMOPTa YC/IOBHO OTHOCAT AAMPUXabnn, MOHOPENb-
COoBble 1OPOrY, Cyfla W annapathl Ha BO3AYLIHOV NMOYLIKe 1 MarHATHOW NoaBecke,
NHEPLIMOHHbIV TPAHCMOPT, OPUTVIHasbHbIE CUCTEMbBI TPYOOMPOBOAHOIO TPAHCMOPTa,
ABVXKYLLMECHA TPOTYapbl, KOMOVIHVPOBAHHbIE TPAHCMOPTHbLIE CPeACTBa 1 Apyrie, OTAK-
yatoLmecs oT TPaANLMOHHBIX MPUHLIMMOB ABUXEHNA KOHCTPYKLMEN ABUraTens unm
BCeW yCTaHOBKM. PaccmoTpum 6onee noapobHO HEKOTOPbIE 13 HIIX.

10.2. XapaKkTepucTuka HOBbIX BUAOB TPaHCNOpTa

Ounpwxabnn

B nocnepHve roabl MHOXeCTBO MyOnmKaLmi noceaLaeTca avpvkadbnam. CneymnanmucTsl
B Pa3HbIX CTPaHax 3aHMMAOTCA Pa3paboTKOM 1 NPOEKTUPOBaHNEM AvpuKabnei
Pa3NMYHOrO HasHaueHuA. [03TOMY MHTePECHO OLIEHWTb NEPCNEKTVBHOCTb AnpiKadnel
NO KpUTEPUAM NPOrpeccMBHOCTML.

MaBHOE JOCTOVMHCTBO AMPWKAONA COCTOUT B TOM, UTO OH CMOCOBEH TPAHCNOPTU-
poBaTb bONbLUNE 1 HerabapuTHbIE FPy3bl B TaKMe TOUKM 3emiu, KyAa ApYrviM Cnocobom
NOMNacTb HEBO3MOXKHO WA OUYeHb TPYAHO, T.e. OH 0ONAAAET BLICOKOW rPY30MOAbEMHO-
CTbIO M MPOXOAMMOCTbIO. ECN 406aBWTb, UTO TPAHCMOPTUPOBKY MPY30B OH CMOCO6eH
OCYLLECTBNATb C OTHOCKTENBHO BBICOKOW CKOPOCTBIO, TO MOXKHO OMPeAeneHHO CKasaTb,
YTO MO COOTBETCTBYIOLMM KPUTEPUAM NPOrPECCMBHOCTU ANPUKabnb CyLeCTBEHHO
NPEeBOCXOAUT APYr1e TPaHCMOPTHblE CPEACTBA, MCMOMb3yemble ANA BbINONHEHNA
NOAOOHBIX TPAHCMOPTHbIX ONepPaL.

Hanpumep, B oTAnYMe OT 6ap 1 NMXTEPOB, KOTOPbIE UCMOMb3YIOTCA ANA NEPEBO3KY
TAXENbIX U HerabapuTHbIX FPY30B, AMPUXA0ITI0 HE HY>KeH BOAHbIV NyTb. B oTinumne ot
TpennepoB 1 BEPTONETOB OH CNOCOOEH NEPEBO3MTb 3HAUUTENBHO Bonee TAXENble
¥ rabapuUTHbIE rPY3bl, 11, KPOME TOTO, EMY HE HYHbl JOPOTY, Kak Tpernepy, a SKOHOMMY-
HOCTb €ro ropasfo BbllUe, YeM SKOHOMUYHOCTb BEPTONETOB. 10 KpUTEPHAM KOMMOPT-
HOCTM 1 3KOOMMYECKOrO BO3AENCTBMA Ha OKPYKatoLLyto MPUpOoay AVPWKabb TakxKe
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BbIAEPXKMBAET Camyto CTPOryto NposepKy. OCTatoTCA KpUTePUM SKOHOMUYHOCTY, TPY30-
060p0Ta, 6€30MaCHOCTM W HAZIEXKHOCTV SKCMyaTaLnm,

DKOHOMMYHOCTb MCMOSBb30BAHWA AMPWKaben TeCHO CBA3aHa C ero rpy30000pOTOM.
CTOMMOCTb MpWabnd, HanpuMep, NPEeBOCXOAWT CTOUMOCTb BEPTOSETA, OAHAKO eCcnn
KOMMYeCTBO NepeBO3MMbIX MPY30B 3HAUUTENBHO, TO 3Ta CTOUMOCTb OKYMUTCA C JIMXBO.
3HaunT, SKOHOMUYECKUI pacyeT LienecoobpasHOCT NPUMEHEHNA AVPUKa0NA AOMKeH
YUNUTbIBATb €r0 KOHKPETHOE MCMofb30oBaHMe. LienecoobpasHocTb NpUMeHeHUa aupu-
*abnen He BbI3bIBAaET COMHEHNA, TaK KaK KPYr OUYeHb BaXKHbIX ANIA HAPOAHOrO X03Ai-
CTBa 33f]a4, KOTOPblE OHW C YCrexoM MOrv Obl BbINOMHATL, BECbMa LNMPOK. [ToxKanyi,
TPYAHO Ha3BaTb TaKylo 0O6MACTb XO3ANCTBEHHON AEATENBHOCTY YeoBEKa, e OHU He
CMOW Bbl BbITb MCMONB30BaHbI. [JMprkabnm C ycnexom MoryT NPYMEHATLCA B IECHOM
XO3AMCTBE M NEeCHOW NMPOMBILWNEHHOCTV — A 60pbObl C NOXKaPaMK 1 BRpEANTENAMM
1 BOBMIEUEHVA B XO3AWCTBEHHYIO 1eATeNIbHOCTb TRYAHOAOCTYMHBIX PANOHOB Neca;
B dHepreTvike — AA NPOKNAAKM NIVHWUI dNeKTpornepeaaun, nepeBo3kn ruapoTypovH,
INEeKTPUYECKNX FTEHEePATOPOB, TPAHCPOPMATOPOB, JOCTaBKMN B FOTOBOM BUIE MasbiX
3NEeKTPOCTAHLMIA: CONMHEYHbIX, BETPOBbIX, AN3EMbHbIX; B ra30B0OW 1 HedTea00bIBatOLLE
NPOMBILWAEHHOCTU — A1 TPAHCMOPTUPOBKN BbILLEK, MEXAHW3MOB, YKNAAKM AMHHbIX
TPyO, NepeBo3KM NepeBUKHbIX MOCENKOB BAO/b TPACChI; B MALIMHOCTPOEHN — A1
NPAMbBIX TPAHCMOPTHBIX CBA3EM MeXIy NPeanpUATUAMIA C NePeBO3KOV KpynHoraba-
PUTHBIX 30NN U YKPYMHEHHbIX Y3/10B; B F€0N0TMI 1 TOPHOA0ObIBAIOLLEN MPOMbILL-
NEeHHOCTV — ANA NPOBeAEHNA Pa3NYHbBIX UCCIef0BaHWM, MepeBO3KN reoNormyeckimx
napTuin. MepeueHb PaboT, KOTOPbIE MOTYT C YCMEXOM BbIMOMHATLCA C MOMOLLBIO ANPW-
*abnew, MOXHO NPOONXKaTb elle JONro.

OueHnm Anprxabnm No KpUtepram 6€30MacHOCTU 1 HAAEKHOCTI SKCMTyaTaLUMN.
imeHHO npobnema 6e30MacHOCTM 3aCTaBMIa OTKa3aTbCA OT UX NPUMEHEHMSA ellie
MHOTO AeCATUNEeTUIM Ha3ag.

Inprxabnb NpeacTasnaeT coOo neTaTeNbHbIN annapat nerye Bosayxa. B coot-
BETCTBMM C 3aKOHOM ApXVMe[a OH YepKMBAETCA B BO3[lyxe B TOM CJlyUae, ecfin ero
BeC OyaieT MeHblle BECa BbITECHEHHOTO 1M BO3[lyXa, MO3TOMY €ro HarosHAT ra-30Mm,
KOTOPbIV flerye BO3fyxa: BOAOPOAOM WK refnem. Mpu HopManbHbIX yCnosuax 1 m?
Bo3ayxa Becut 12,67 H, a 1 M®*Bonopona — 1,08 H. be3 yueTa Beca 06010uKM NOAb-
eMHasa cuna 1 m® 11,59 H. B 3Tmx e ycnosuax 1 m=Bofopoaa coctasut 12,67-1,08 3
renuna co3aacT nogbemHyto cuny 9,8 H. Tak kak nogbemHas cuna anpvikabna onpese-
NAeTCs ero 00bEMOM, OH CTaHOBUTCA 3GGEKTNBHbIM TOMbKO MPK JOCTATOUHO OOMbLLMX
pa3mepax. CyuecTyeT MUHVMANbHBIN 06beM AMPUXabNs, HUXKe KOTOPOro oH byaeT
He B COCTOAHMM NMOAHATLCA B BO3AYX.

besonacHoCTb AVpuKabna onpeaensioT rnaBHbiM 00pa3om ABa pakTopa: ero
pa3mMepbl 1 BLA HanonHuTens. Pe3ynbtatom 60MbLINX pa3mMepoB AVPKaOA ABASIOTCA
cnepyollme ero HefloCTaTKy, yxXyAllatolue COOTBETCTBYIOWIMIA KpUTepUIA Nporpec-
CMBHOCTW: CYLLIECTBEHHAsA 3aBUCUMOCTb OT MOTOAHbIX YCNOBWIA; YyBCTBUTENIbHOCTD
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K TypOYNeHTHOCTU aTMOChEPDI; BO3MOXHOCTb 0bnefeHeHns; TPYAHOCTY, CBSA3aHHbIe
C yaepaHveM AMpuKabnsa Ha NpuBsA3n.

OnacHOCTb BO3HNKHOBEHMA MOXapa 3aBUCKT OT HaMONHUTENA: BOAOPOA NOXKapo-
OnaceH, refin — HeT, OAHAKO rennii OTHOCUTENbHO AOPOT. B TO ke Bpema bnarofaps
OCOOEHHOCTAM CBOEW KOHCTRYKUMN ANpUKabib nMeeT pag AOCTOMHCTB, 00yCnoB-
NMBAIOLLMX 6E30MACHOCTb €ro SKCMIyaTalmmn U HAAEXHOCTb B PAabOTe: OH He 3aBUCHT
OT HeNCNPaBHOCTEW 1 OTKA30B ABWUraTener, CUCTeM YNpaBneHua, KDaTKOBPEMEHHbIX
OWKWHOK B NUOTMPOBAHNY; 00NaAAET NPAKTUYECKM HEOrPaHNUYEHHOW NPOAOKMTESb-
HOCTbIO 1 6ONBLIOV AANbHOCTBIO MOMETa; eMy He Hy>KHbl a3POPOMbI.

MpaBaa, ecTb ellle oanH GakTop, KOTOPbIN, MO-BUAUMOMY, OKa3blBaeT BVAHME Ha
cynbby avpwkabna. bonbluve pasmepbl AeNAOT ero yA3BUMbIM NpW AVBEPCUAX UK
B C/lyYae BOEHHbIX AeMCTBUN. YHUKaNbHble BOSMOXHOCTY AMPUabnsa, HezameHVimble
B OTAANEHHbIX VAV TPYAHOAOCTYMHbIX PaNoHaX, AeNaloT BOIMOXKHYIO yTpaTy ero eule
6onee uyBCTBUTENBHOW. ITOT HAKTOP CKOpee NCUXONOMMUYECKOro XapakTepa, TeM He
MeHee OH OKa3blBaeT CBOe AeNCTBUE 1 ero cneayeT yuuTbiBaTb. bonee Toro, ncuxo-
nornyeckuii GakTop, B MepByto odepeb CBA3aHHbIN C KaTacTpodamu aupuxabnen,
NMEBLIMMM MECTO B MPOLLSIOM, OKa3blBAaeTCA MOLUHBIM NPENATCTBMEM Ha NYTU UX
BO3pOXAeHNA. M BCe e 1x 6eccropHble JOCTOUHCTBA B COUYETaHMN C COBPEMEHHbBIM
YPOBHEM MPON3BOACTBA M HAYUYHO-TEXHNYECKUMUM AOCTUXKEHUAMM MO3BONAIOT YXKe
CerofiHsa Co3AaTh BNOJHE PAbOTOCNOCOOHbIE, HAAEXHbIE 1 SKOHOMMYECKM OMNpPaBaaHHble
KOHCTPYKUMK. Hanpumep, yxe Tenepb BO3MOXHO NOSyYeHne OTHOCUTENbHO AeLIeBOro
renva — 6e30MacHOro HanoaHUTeNda AupWkabnen (Npr NPON3BOACTBE MapraHLa OH
MOKa Kak CONyTCTBYIOLMIA MPOAYKT BblOpachiBaeTcA B aTMOChepy).

Mbl ABNAeMCA CBUAETENAMY MOABNEHNA NEPBbIX HOBbIX AVPUxabnel. Yepes 44 roaa
nocne KatacTpodbl C HeMelKUM anpuxabnem «fMHaeHbypr» 1 cnycta 51 rog nocne
rbenv Apyroro BO3AYyLHOro KONoCca — aHrMINCKoro avpukaona «P-101» 8 Benu-
KOOpUTaHWUM B ceHTAOPe 1981 r. nogHANCA B HEOO HOBbIV MACCakMPCKNA AVPUKabib
«Ckanwmn-500», CKOHCTPYMPOBAHHbIV aHMNACKM CyaocTpouTenem Pomkepom MaHKom
(puc. 10.1). 3TOT ANpPWKaABb He KOMMPYET HX OAVH K3 NPeXxHKX. MaHK 0TKa3ancs ot
MKECTKOW KOHCTPYKLIMK, UTO CyLIeCTBEHHO CHM3MIO MacCy Anpwikabna. Ero obonoyka
HanonHeHa MHepPTHLIM refinemM, KOTOPbIV bonee TAXEN, Yem BOAOPO, HO COBEPLIEHHO
H6e3onaceH.

3TO rMaBHOE OT/IMYME COBPEMEHHOTO ANPUKabna oT AnpuKabner NpoLnoro,
HaMONHEHHBIX BOAOPOAOM, OOBACHAEMOE Tem, YTO COBPEMEHHAsA TEXHOMOTMA NMO3BONAET
NonyyYaTh rennii B HEOOXOAMMBIX KOMUYECTBaX 1 AOCTaTOYHO AelleBo. [InnHa avpuxadna
«Ckanwuny» Bcero 50 M, MO3TOMY C NPeAnoneTHOM NOArOTOBKOWM NErko CNpaBnalTcaA
Heckobko Yenoek. OH 060pyaoBaH AByMA ABMIaTENAMM OT CMIOPTUBHOIO aBTOMOOWNA
«[Mopue-930», KoTopble NPUBOAAT BO BPALLEHNE BUHTbI, Pa3MeLLieHHbIE B KOMbLIEBbIX
Hacafkax. Anpnxabnb cnocobeH NepeBo3nTb NONE3HbIY FPy3 B ABE TOHHBI CO CKOPOCTHIO
[0 115 KM/4 1 MOXKET HaxoaMTbCA B BO3Ayxe 40 30 u.
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PucyHok 10.1. Maccaxknpckun gupmxabnb «Ckamwmnn-500»

Mpw co3naHny Anpwkabna ObiN MCNONb30BaHbI CaMble COBPEMEHHbIE MaTepHansl:
060n0YKa ClUMTa 13 AaKPOHa, FOHA0NA — 13 MAACTMKA, APMVYPOBAHHOTO CBEPXMPOYHBIM
BOJIOKHOM, B CUSTOBbIX S1EMEHTaX MPUMEHANTNCH KOMMO3UTHbIE MaTepuasbl C COTOBBIMM
3anonHuTenamun. B oktabpe 1981 r. «Ckaiwmnn-500» ycnewHo CoBepLIna nepsbiit
OPUUMANBHDBIA MCMBbITaTENbHbIN NONET. A Tenepb pa3pabaTbiBatOTCA BapyaHTbl Oyay X
Anpwikabnei ¢ Yyicnom naccaxmpos Ao 200. ABTOPbLI MPOeKTa CUUTAIOT, UTO ANPUKa0IM
OKaXKyTCA peHTabeslbHee CaMONETOB Ha NACCAKMPCKUX JIMHUAX NPOTAKEHHOCTBIO 10
500 km. Mo pacyetam, avpwkabnb Ha 200 naccaxmpos byaeT npumepHo B 3,5 pasa
[elwessne aBranaHepoOB TakoW e BMeCTUMOCTU. Kpome TOro, akcrlyataloHHbIe
PACXOflbl ANPUKAONA BYAYT 3HAUNTENBHO HIKE.

B Cosetckom Coto3se 6bin1o nocTpoeHo 16 anpwkabnel, KOTopble COBePLani MoseTh
€ 1920 no 1947 r. [Mocne 35-neTHero nepepbiBa 9 mad 1982 1. Ha Ypane noaHANCA
B BO3AYX ANPWKaO/b AnnHoM 20 M v BbicoToM 15,5 M. K Hemy Obinn nofBelleHbl roHa0Ma
1 HeCKONbKo Tpy6. Ero noacTpaxoBbiBany TPOCoM. [epBbiit 3KCneprMeHTanbHbI noneT
npowen ycnewHo.

Bbi3bIBaIOLLEN MHOTO HAPEKAHWI 3aBUCUMOCTI ANPWKAONEN OT MOrOAHbIX YCIOBWIA
1 B MEpBYyto ouepeb OT BETPOBbIX HArPY30K B OTAEMbHBIX C/lyYasx Nerko nusbexars:
OflHa WKV 1BE PACMOSIOKEHHbIE MO YINIOM BEPTUKAlbHbIE CTEHKM OKa3blBatOTCA
AelWeBbIM 1 BMOSHE HaAEKHBIM «aHrapom». OiHAKO OH MOXET 3alUMTUTb AMPUKabnb
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NPW SKCTPEMAbHBIX CUTYaLMAX, HO He PELLT BOMPOCa NPY PEryNAPHOM 3KCMyaTaumm
Avpwkabnen, oCyWecTBARIOWMX YENHOUHbIE MEPEBO3KM MAaCCakMPOB 1 rPY308B MO
onpeneneHHOMy MapLLpyTy MNPV M3MEHAIOLWMUXCA MOTOAHbIX YCIIOBUAX.

Kak npaBmno, ynomMvHaHme o COBPEMEHHbIX ANPUKabAaX HauMHaoTCA C BOCMOMMU-
HaHWI O TOM, Kak no4uTy 70 NeT Ha3af Ha amepyrKaHCKoW aBnabase JlekxepcT norub
B OFHE MMraHTCKMIM HeMeUKMI uennenuH «fmHaeHbypr», a Tpu roga cnycta lfepmaH
[epWHr NpKKasan pa3obpaTtb OCTaBLIMECA AMPWKAONM Ha METANNONOM 1 NOAOPBaTL
aHrapbl. SMoxa AnpYabnen Toraa 3akoHUUIACh, HO BOT TeMNepb MHTEPEC K yNpaBaembIM
a3pOoCTaTaM CHOBA aKTMBHO BO3poskaaeTca. OaHaKo nofarnsioLlee O0bLIMHCTBO HaLLIKX
Corpax/iaH ecnu rae v BUAAT «<BO3POAVBLLMECA» ANPUXAOAK, TO TONBKO Ha Pa3HOro pofa
a2pOLIOY — TaM OHM OObIYHO MPUMEHAIOTCA B KaueCTBE OPUMMHANBHbBIX PeKNamHbIX
HocuTenen. Heyxenn 310 BCe, Ha UTO CMOCOOHbI 3TV YANBUTENbHbIE BO3YLLIHbIE KOPAOW?
YToObI BLIACHNTD, KOMY W 3a4eM Hy>KHbl CerofHsa AUPUXabnn, NPULLINOCL 06PaTUTLCA
K CneuvanucTam, CTposLLMM AvpKadnu B Poccun.

Mntocbl 1 MUHYCbI

Nupnxabnb — 3To ynpaBnsemblii CAamoaBUXKYLIMIACA a3pOCTaT. B oTnmumne oT 06bIYHOTO
BO3/YLIHOTO «L1Iapa, KOTOPbIN NETUT» UCKMIOUMTENBHO MO HaNpPaBIeHWIO BETPA U MOXKET
MaHEeBPMPOBaTb TOMIbKO MO BbICOTE B MOMbBITKE MOMMAaTb BETEP HYXXHOMO Hanpas-
NeHns, Anpuxabnb CnocobeH ABUraTbCA OTHOCKTENbHO OKPY»KaOLLMX BO3AYLLUHbBIX MacC
B HanpasneHuw, BbIbpaHHOM NIOTOM. [N 3TOW Lenm neTatenbHbli annapaT ocHalleH
OfIHVIM U HECKONBKMMM ABUraTeNAMM, CTAOUAM3ATOPaMM 1 PYNIAMMU, @ TaKKe UMeeT
aspoavHammnyeckyto («crrapoobpasHyto») dopmy. B cBoe Bpema anpuxadnu «ybunar
He CTOMbKO Yepefia YKACHYBLIMX MUP KaTacTpOo®, CKOMbKO aBMaLimA, Pa3B1BaBLIAACA
B NepBov NofoBMHe XX Beka CBEPXObICTPLIMU TeMnamMu. AnprKabib TUXOXOAEH — AaxKe
CaMOSET C NOPLIHEBLIMU ABUraTENAMN NleTaeT ObiCTpee. YTo YK roBOPUTL O TYPOOBWH-
TOBbIX 1 PEAKTMBHbBIX MallMHax. Pa3roHATb AMpuKabib 1O CaMONeTHbIX CKOpPOCTel
MeluaeT 6oblias MapyCHOCTb KOPMyca — COMPOTUBAEHNE BO3[lyXa CIMLIKOM BEMMKO.
Mpakna, Bpems OT BpemMeHW rOBOPAT O NMPOeKTax CBEPXBLICOTHbIX AVpUKabel, KoTopble
NOAHUMYTCA Tyfla, FAe BO3AYX CUbHO Pa3pEeXKeH, a 3HAUWT, 1 COMPOTUBIEHNE ero
3HAUNTENIbHO MeHbLIEe. ITO AKOObI MO3BOMNT Pa3BMBaATb CKOPOCTb B HECKOMbKO COTEH
KMNOMETPOB B Yac. OHaKo NMoka noaobHble MPOeKTbl MpopaboTaHbl TONIbKO Ha YPOBHE
KoHUenuun. MponrpbiBas aBmaLn B CKOPOCTY, ypaB/semble a3poCcTaThl Mpy STOM
MMEIOT PAL BaXXHbIX MPenmMyLLecTs, 6narogapa KOTOpbIM, COOCTBEHHO, BO3POXAAETCA
AnpuxabnectpoeHue. Bo-nepsblX, C1na, KOTOpaa MOAHMMAET a3poCTaT B BO3AYX
(M3BECTHAA BCEM CO WKOMbHOWM CKambK cua ApxnmMefia), COBEPLIEHHO BecrnaTHa 1 He
TpebyeT 3aTpaT 3Heprnw, B OTIMYME OT NOABEMHON CUMbI KPbINa, KOTOPas Hanpsmyto
3aBMCKT OT CKOPOCTM anmapaTa, a 3HauuT, OT MOWHOCTW ABuratend. Aupuxabnto xe
ABMraTeNN HYXXHbl B OCHOBHOM AfA NepeMelleHna B rOPU30HTabHOM NAOCKOCTH
1 MaHeBPUPOBaHUA. [1o3ToMy neTaTenbHble annapaTbl Takoro Tumna MoryT 06XxoanTbCA
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MOTOPAMU 3HAYUTENBHO MeHbLLIEN MOWHOCTK, Yem NoTpeboBanvch Obl CamoneTy
npw PaBHOW BENMYMHE None3Hon Harpy3kin. OTCoaa, a 3TO yxKe BO-BTOPbIX, BbITekaeT
60orblLIan MO CPABHEHMIO C KPbINATOM aBMaLMen SKONorMyeckas YicToTa AupuKkaonen,
YTO B Hallle BpeMA Ype3BblUaiHO BaxKHO. TRETUI NoC Anpukabne — 1xX NpakTUYecKm
HeorpaHuyeHHasa rpy3onoabeMHoOCTb. Co3haHne CBEPXIPY30NogbeMHbIX CaMOSIETOB
1 BEPTONIETOB MMEET OrPaHNUYEHMA MO MPOYHOCTHBIM XapaKTEPUCTUKAM KOHCTPYK-
UMOHHbBIX MaTepuanos. [Ins oupunx<abnem e Takux orpaHnYeHnit HeT, 1 BO3aYyLWHbIV
Kopabsb € None3Homn Harpyskon, Hanpumep, 1000 T— BoBCe He GaHTacT1Ka. [lobasum
Clofla BO3MOXKHOCTb ANINTENIbHOE BPEMSA HaxO[MTbCA B BO3/yXe, OTCYTCTBUE HEOOXO-
AMMOCTY B @3POAPOMAX C [ANIMHHbBIMM B3/1€THO-MOCAA0UHBIMM NONOCaMM 1 BOMbLLYIO
6e30MacHOCTb NOMNETOB — W Y HAC NOMYYUTCA BHYLWUTENbHbIV CMIMCOK OCTONHCTB,
KOTOpbIE BMOJSHE YPAaBHOBEWMBAIOT TMXOXOAHOCTb. BMpouem, 1 TMXOXOAHOCTb, Kak
BbIACHWIOCh, MOXHO CKOpEee OTHEeCTH K IOCTOMHCTBAM BO3[YLLIHbIX KOpabnel.

KoHKypeHT BepToneTta

Poccurs — oguHa 13 MPOBbIX LIEHTPOB BO3POMXAAIOLIErOCs AnpuKabnectpoeHus. Jvgep
oTpacn — rpynna komnanui «<PocaspocucTembl». CerofHs B paboTe HaXoAATCA [1Ba
TVINa Avpux<abnewn, Co3aaHHbIX KOHCTPYKTopamn «PocaspocucTemy. [epBbli TN — 3TO
ABYXMeCTHbIV Avpwkabnb AU-12 (anunHa obonoudkun 34 m). AnnapaTsl Takon Moaenu
CYLLEeCTBYIOT B TPEX 3K3eMMIAPax, U ABa 13 HUX BPEMA OT BPEMEHW UCMOSb3YIOTCA
MOCKOBCKOW munuumeit ansa natpynuposaHna MKAZ. ToeTuin gnpunxabnb npoaaH
B TannaHa v NPUMEHAETCA TaM B KayeCTBe PeKTaMHOrO HOCUTENA.

[opa3fno bonee nHTepecHas paboTa y anpwxadnen cuctembl AU-30. Annapatsl
3TOWM MOAENN OTnYaloTCA bonee KpynHbIMK rabapuTamn (AnnHa 060n0UKM 54 M) u,
COOTBETCTBEHHO, bObLLEN rPY30NoAbEMHOCTbLIO. [oHAoMa AU-30 cnocobHa BMeCTUTb
[ecATb YenoBekK (AByX MMNOTOB 1 BOCEMb MAacCaMpoB). [oneT Ha HebOoNbLION BbiCOTe
1 Ha Manow CKOPOCTU (BOT OHO — MPENMYLLECTBO TUXOXOAHOCTK!) Had KPaCKBbIMM
NPVPOAHbBIMM NaHAWadTaMN UK NAMATHUKAMM apXUTEKTYPbI 1 B CAMOM [1e/1e CMOXKET
CTaTb He3abbiBaeMbIM NMpuKtoueHnem. MofobHble Typbl MPOXOAAT B [epMaHum: Anpu-
*abnu Bo3poxkaeHHO Mapkn Zeppelin NT KaTatoT TypUCTOB Hafl KMBOMUCHbBIM O3€POM
boneHsee, B Tex cambix Kpasx, rae KOraa-To OTNpaBuaCA B MOMET NEPBbIN HEMELKIAN
Anpwrkadbnb. OaHaKo POCCUNCKME ANPUKAONECTPOUTENN YBEPEHDI, UTO MaBHoe Npea-
Ha3HauyeHue X anmnapaToB He peKlama U Pa3BeyeHrd, a BbiIMOTHEHWE CePbe3HbIX
3ala4 NPOMBILLSIEHHOTO XapaKTepa.

JHepreTuyecke KOMMaHu, UMetLLMe B CBOEM PaCMOPAXEHWN NNHUW SMEKTPO-
nepegad, JOXHbl PeryfiapHO NPOBOANTb MOHUTOPUHE 1 ANArHOCTNKY COCTOAHMA
CBOWX ceTel. YoOHee BCero 370 AenaTh C BO3Ayxa. B 6onbLUMHCTBE CTPaH M1pa AnA
TaKOrO MOHUTOPUHIA MPUMEHAIOTCA BEPTONETDI, OAHAKO Y BUHTOKPBIION MalUHbI
eCTb Cepbe3Hble HeIoCTaTKN. [TOMUMO TOTO YTO BEPTOSIET HESKOHOMMYEH, Y HEro elle
1 BECbMa CKPOMHbIV paanycC aencTema — Bcero 150—200 km. [oHATHO, 4To ana Poccun
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C ee MHOTO ThICAYEKNTOMETPOBBIMI PACCTOAHUAMY 1 OOLIVPHBIM SHEPreTUYECKMM
X03AMCTBOM 3TO CNIMLIKOM Mano. ECTb 1 ellle ofiHa Npobnema: BepToneT B nonete
MCMbITbIBAET CUMbHYIO BUOPALIMIO, B PE3yNbTaTe Yero 4yBCTBUTENIbHOE CKaHMpyloLlee
obopynoBaHvie aaeT coou. [IBMKYLLUIACA MeANeHHO ¥ MNaBHO AVPUXabb, CTOCOOHbI
NpeononeBaTh ThICAYN KATOMETPOB Ha OHOW 3anpaBke, HanpoTyB, MAeanbHO NOAXOANT
ANA 33ja4 MOHUTOPWHIA. B HaCTOAWM MOMEHT OfiHa 13 POCCUNCKMX GMPM, pa3pabo-
TaBLUMX OCHOBAHHOE Ha N1a3ePHbIX TEXHONOMMAX CKaHVIPYtoLLiee 0O0pY0BaHMeE, a Takxe
nporpamMMHoe obecrneveHue K Hemy, UCNoNb3yeT ABa Avpnxabna AU-30 ana okasaHus
YCNYr SHepreTvkam. [Inprxabib 3TOro TMna MOXeT MPUMEHATLCA U AN18 PAa3HOOOPa3HbIX
B1IOB MOHUTOPWHIA 3€MHOW MOBEPXHOCTA (B TOM YMC/E B BOEHHBIX LIESIAX), a Takxke
ANA KapTorpadupoBaHus.

Kak oHu netatoT? MpakTnueckn Bce COBPEMEHHbIE AMPUKabnn, B oTanYme oT
LennenMHoOB AOBOEHHOW 3MOXK, OTHOCATCA K MATKOMY TUMY, TO eCTb popma KX
0000YKN NOAAEPKNBAETCA U3HYTPW AaBNEHVEM NOABEMHOrO ra3a (renus). Obbsac-
HAETCA 3TO MPOCTO — AN annapaToB CPABHUTENBHO HEOOMbLINX Pa3MEPOB KeCTKas
KOHCTPYKLMA He3DDEKTUBHA U YMEHbLLIAET NOME3HYI0 HAarpy3Ky 13-3a Beca Kapkaca.
HecmoTps Ha TO UTO AnPMKabIM U a3POCTaThl OTHOCAT K K1acCy annapaTtos ferye
BO3/YXa, MHOTME 13 HX, OCOOEHHO MPW MOHOW 3arpy3Kke, UMEIT Tak Ha3blBaeMbll
nepeTax, TO eCTb NPeBpaLllatoTCA B annapaTthl TAXenee BO3yxa. ITO OTHOCUTCA
n K AU-12 n AU-30. Bbilie Mbl y>ke FrOBOPUIM O TOM, YTO ANPUKabio, B oTaMYMe OT
caMoneTa, ABUraTenu Hy>KHbl B OCHOBHOM [J11 FTOPU3OHTANIbHOMO NMOeTa U MaHeBPU-
POBaHMA. I BOT NoYeMy «B OCHOBHOM». «[lepeTaxy», TO eCTb pasHuLa MeXAY CUOW
3EMHOrO MPUTAXKEHNA 1 apXVMMEL0BOW CUON, KOMIEHCHMPYETCA 3a cUeT HebOoMbLIOW
MOABEMHON CUNbI, KOTOPAA NOABNAETCA, KOrla BCTPEYHbIN NOTOK BO3Ayxa HaberaeT
Ha MMeloLLYI0 CNelranbHyio aapoanHaMmyeckyto GopmMy 000N0UKy AnpuKabna —
B laHHOM Cly4yae OHa paboTaeT Kak Kpblo. CTOUT AMPUKa0sio OCTaHOBUTLCA — 1 OH
HaUHeT OMyCKaTbCA K 3emsie, Beflb apX1MeaoBa C1a He MONHOCTBIO KOMAEeHCHpyeT
cuny nputaxenua. nprxkabnm AU-12 n AU-30 UmeloT ABa pexrma B3feTa: BepTu-
KanbHbIV 1 C HebonbliMM Npoberom. B nepeom ciyyae fiBa BUHTOBbIX ABMraTENS
C MepPEMEHHbBIM BEKTOPOM TATM MEePEeXOAAT B BEPTUKAbHOE MONOXKEHUE U TaKUM
06pa3om oTTankMBatoT annapaT oT 3emnu. [ocne Habopa HEOONBLIOW BbICOTHI
OHV MepexofAT B ropU30HTaslbHOe MOMoXKeHVe 1 TONKalT AMpuKabnb Brnepe,
B pe3yJibTaTe Yero BO3HMKAEeT NogbemMHas cuna. [pu nocagke asurateny BHOBb
NnepexofAT B BEPTUKANIbHOE MOSIOKEHME 1 BKITIIOYAKTCA Ha PEBEPCUBHbBIN PEXIM.
Tenepb AnMpPWKabnb, HAMPOTWB, MPUTATMBAETCA K 3emsie. Takas cxema no3BonsaeT
npeofoneTb OfHY 13 MMaBHbIX NPobNemM 3KCnyaTaumn Anpuxabnen B NpoLwiom —
CNOXHOCTb CO CBOEBPEMEHHOW OCTAHOBKOW M TOYHBIM NMPpUYaniBaHem annapara.
Bo BpemeHa MOryumx LennenmHoB Ux NpUXoannocs OykBanbHO OTNaBAMBATL 3a
CMYLIEHHbIE BHU3 TPOCHI 1 3aKPENIATL y 3eMnn. [pryanmneatolime KOMaHabl Hacum-
TblBa/IX B Te BPEMEHa AECATKM 1 1aXke COTHW YeOBeK.
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Mpw B3neTe ¢ Npoberom ABWraTen M3HavanbHO PaboTaloT B FOPU3OHTaNIbHOM
nonoxeHuy. OHW Pa3roHAOT annapat A0 BO3HUKHOBEHNA JOCTAaTOYHOW NOABEMHON
CWIbl, MOCNE Yero Anpux<abnb NOAHUMAETCA B BO3AYX.

MaHeBprpoBaHue Mo BbICOTE 1 yNpaBieHve NOABEMHOM CUION MUOT OCYLLECTBAET,
B YaCTHOCTW, MEHAA TaHrax (YroN HakfoHa ropu3oHTaNbHOM OCK) ANpUabna. 3Toro
MOXHO AOOUTBCA Kak C MOMOLLbIO 3aKPEeMIeHHbIX Ha CTabunnM3aTopax aspoamnHammye-
CKUX pynen, Tak U NyTem M3MeHeHWA LeHTPOBKIM annaparta. BHyTpy obonoukn, Haka-
YAHHOW HaXOAAWMMCA NOA HeOOMbLUVIM AaBNEHVEM renivem, HaxoaAaTCA ABa bannoHeTa.
BannoHeTbl — 3T0 MWK 13 BO3AYXOHEMPOHMLIGEMOW MaTEPUY, B KOTOPbIE HarHeTaeTCA
3300pTHbIN BO3AYX. YNPaBnaa 0bbemMomM O6anfoHeTa, MIOT U3MEHAET flaBfeHne Nofbem-
HOro rasa. Ecnv 6annoHeT pasayBaeTcs, refinii CKMMAeTCA Y MAOTHOCTb ero pacTeT. [pu
STOM apXMMeoBa CUMa NAJAeT, YTO MPUBOAUT K CHIKEHUIO AUPUXKaons. V1 HaobopoT.
My HEOOXOAVMMOCTU MOXKHO NepeKaunBaTh BO3AYX, HaNpUMep, 13 HOCOBOTO bannoHeTa
B KOPMOBOW. Toraa npu U3MeHEeHUM LIEHTPOBKM YroJ TaHraxa NpuMeT NONOKUTENbHOE
3HaueHue, a aupuKabnb NepenaeT B Kabpupyiollee NONOKeHve.

HeTpyaHO 3amMeTuTb, UTO COBPEMEHHbIN ANPUKAONDL MMEET AOBOSIbHO CIIOXKHYIO
cucTeMy ynpasneHus, MpeayCcMaTpUBaIOLLYI0 PaboTy pynaMu, BapbMPOBaHNe PeXxrma
1 BEKTOPA TAMM ABUratesiel, a TakKe M3MeHeHVe LeHTPOBKN anrapata v BeNnyyHb
AaBNeHVA NOABEMHOrO ra3a C MOMOLLblo 6anIoHETOB.

Taxenee n Bbile
Ellle oaHO HanpaeneHvie, B KOTOPOM paboTatoT OTeueCcTBEHHbIE AVpUKabnecTpouTeny, —
3TO CO3/AaHME TAXKENbIX MPY30MacCakMPCKUX avpu<abnei. [na anpuxabnelt orpaHnyeHmi
MO rPY30MNOABEMHOCTI MPAKTUYECKM He CYLLIECTBYET, a NOTOMY B NepCneKkTBe MOoryT
ObITb CO3aHbI HACTOALLME «BO3AYLLIHbIE OapXM», KOTOPbIE OYAyT CNOCOOHBI NEPEBO3UTL
MO BO3AYXY MOUTM BCE UTO YrOAHO, BKIOUasA CBEpXTAXeNble HerabapuTHble rpy3bl. 3a4aua
YNPOLLIAETCHA TeM, UTO MPU M3MEHEHNM NVUHEMHbBIX rabapnToB 0OONOUKK MPY30MOAbEM-
HOCTb AMpPWKabnA BbipacTaeT B Kybuueckon nponopumnu. K npumepy, AU-30, metoLmi
060NOUKY ANMHOM 54 M, MOXeT OpaTb Ha 6opT A0 1,5 T none3Horo rpy3a. Aupuxabnb
HOBOrO MOKOMEHWA, pa3pabaTbiBaeMbl MHXKeHepamm «Pocaspocuctem», Npu AnHe
060104KM BCero Ha 30 M 6onble BO3bMET Mone3Hyto Harpy3sky 16 T B nepcnekTrBHbIX
MaaHax rpynnbl KOMNAHWN — CTPOWUTENBCTBO AVPUXabnelt C Mone3Hom Harpy3komn 60
1 200 T. [pryemM MMEHHO B STOM CerMeHTe AMPUKabnecTpoeHra AOMKHa NPOU30NTH
ManeHbKadA peBosounA. Bnepsble 3a MHOTVE AECATUNETUA B BO3AYX MOLHUMETCA ANPN-
*abnb, BEINOMHEHHbI MO KeCTKoM cxeme. [oabeMHbI ra3 OyaeT NoMeLLaTbCA B MATKIX
6annoHax, »KECTKO MPUKPEMIEHHDBIX K KapKacy, YKPbITOMY CBEPXY a3pOAMHaMUYECKOM
000104KON. KeCTKMIA KapKac A0OaBUT AMPUabto 6e30MaCHOCTM, Tak KaKk Aaxe B Cllyyae
CepPbe3HON yTeUKM renva annapart He yTPaTUT a3poamnHaMMUeckyto Gopmy.

Lpyron VHTepecHbIn NPoeKT, Mo KOTOPOMY B rpynne KoMnaHuin «Pocaspocu-
cTembl» yrxe nposefeHbl HVIOKP, — 310 reocTalmoHapHbIN CTpaToCchepHblt Avprxabnb
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«bepkyT». B ocHOBe 1aen — cBoncTBa aTMOChepsbl. [leno B TOM, UTO Ha BbicoTe 20—22 KM
BETPOBOW HAaNoOP OTHOCUTENBHO HEBENMK, MPUYEM BETEP UMEET MOCTOAHHOE Hanpas-
neHne — NpPOTMB BpaLleHWa 3eMn. B TakMX YCNOBUAX AOBOSIBHO NIErko C MOMOLLbIO
TArW ABUraTenen 3aduKC1poBaThb annapaT B OHOM TOUKe OTHOCUTESTIbHO MOBEPXHOCTH
nnaHeTbl. CTpaTocdepHbI reoCTalMoHap MOXHO UCMOMb30BaTb MPaKTUYECKM BO BCEX
06nacTAx, B KOTOPbIX Cetvyac NPUMEHAOTCA reoCcTalOHapHble CMYTHUKM (CBA3b, Nepe-
[aya Tene- 1 pagvonporpamm 1 T.a.). [Npwv 3Tom avpnxabns «bepkyT» byaeT, pasymeeTcs,
CYLIEeCTBEHHO AelleBne NobOoro KOCMMYECKOro anmnapata. Kpome Toro, eCim CnyTHUK
CBA3M BBIXOAUT 13 CTPOS, PEMOHTY OH Y>Ke He NMOANEXUT. «BbepKyT» e B Clyyae Mobdbix
HernonaaokK BCceraa MoxHo OyaeT CryCcTUTb Ha 3eMI1to, YTOObI NPOBECTN HEOOXOAVMYIO
NPOGUNAKTUKY U PEMOHT. VI HakoHeL, «<bepKyT» — 3T0 abCOMOTHO KONOrMYeCKM
YMCTBIM annapat. JHEPrU0 ANA ABMraTeNEN U peTRaHCIMPYIOLLEN annapaTypbl AMPW-
*abb BO3bMET OT COMHEYHbIX baTapei, pasmMeLLleHHbIX Ha BEPXHEN YacTh 000OUKMN.
B HouHOe Bpems NuTaHme byaeT NPOU3BOAMTLCA 3a CUET aKKYMYSIATOPOB, HAKOMMBLLNX
3NEeKTPUYECTBO B TeUeHe IHA.

Ewe 6numke K Kocmocy

[vpvxabnu, B OCHOBHOM OTHOCATCA K razoBomy Tuny. OfHAKO CyLIeCTBYIOT elle
1 TennoBble AMpMKabnu — GpakTnueckn ynpasnsemble MOHIONbGbePbI, B KOTOPbIX
NOAbEMHbBIM Fa30M CNYXUT HarpeTbit Bo3ayX. OHK cuMTaloTcA MeHee GyHKLMOHaNb-
HbIMM, YEM X ra30Bble COOPaTbsA, B OCHOBHOM 113-3a O0fee HU3KOWM CKOPOCTY U XyaWel
ynpasnaemoct. OCHOBHaA chepa NpUMeHEHWA TEMNOBbLIX ANPUKabne — asapoLloy
1 CNOpT. VI MMeHHO B cnopTe POCCUM MPUHAANEXNT BbiCLlee JOCTKeHNe. 17 aBrycra
2006 ropa nunot CraHncnas Genopos AOCTUT Ha TEMNOBOM AMPUKabne pOCCUMCKOro
npown3BoAcTBa «[1oNapHbIV ryCb» BbICOTbl 8180 M. OaHAKO 1 CNOPTUBHbBIM AVPWKAONAM,
BO3MOHO, OyleT HalaeHO NpakT1yeckoe npumeHeHKne. «IonapHbIN MyCb», NOAHAB-
WNCb Ha BbICOTY 10—15 KM, CMOXET CTaTb CBOEro pofa NepBon CTYMNEHbIO CUCTEMDI
KOCMMYECKMX 3aMyCKOB. MI3BECTHO, UTO MPKU KOCMUYECKKX CTapTax 3HaunTebHoe
KOJIMYECTBO SHEPTMM TPATUTCA MMEHHO Ha HauasibHOWM CTaanm nogbema. Hem ganblie
OT UeHTpa 3eMM HaxO[UTCA CTapTOBas MNollasKka, Tem 0onblie 3KOHOMUA TOMIMBA
1 Tem 6ObLLIYIO NONE3HYI0 Harpy3Ky YAaeTca BbiBECTV Ha opbuTy. MIMEHHO No3TOMY
KOCMOJZIPOMbI CTApaIoTCs pa3melliaTh ke K 3KBaTopuanbHOM 0611acTy, YToObI BbIMIPATL
(32 CYET NPUNIOCHYTOM GOPMbI 3EMITV) HECKOSBKO KMITOMETPOB.

Tak 6bi1 MOOUT MMPOBOV pekopa, NpoAepKaBLUncs 90 NeT 1 NPUHAANEXABLIWNA
HeMeLKoMy AnpuKabnio Zeppelin L-55. Pekopg «IongpHOro ryca» ctan nepsbiM LLarom
B BbIMONIHEHNM MPOrPamMMbl «BbICOKIM CTapT» — NpoeKTa PycCKOro BO3ayxorniaBaTeb-
HOro obLecTBa 1 rpynMbl KOMAaHU «MeTponosb» Mo 3amnycky Nerkmx KOCMUYeCKnx
annapaToB C BbICOTHBIX Anpkabneit. B cnyyae ycnexa 31oro npoekTa B Poccum byaet
Co3MaH NnepeaoBo a3pOCTaTHO-KOCMUYECKIMA KOMMIEKC, CMOCOOHbIV SKOHOMUYHO
BbIBOAWTH Ha OPOUTY YacTHble CryTHWKK Maccon Ao 10—15 kr. OnHO 13 npeanonaraemblx
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PucyHok 10.2. TennoBon agupuxabnb

HanpaBeHWA MCNOMb30BaHMA KOMMNeKca «BbICOKMIA CTapT» — 3aMyCK reopuanuecKmnx
PaKeT 1A UCCNeAoBaHVA NPUNonapHbIX obnacten CeBepHOro J1e10BMTOrO OKeaHa.
VHTepecHble NPOeKTbl AnpUKabnen HOBOrO NOKOMEHVA Pa3PabaThiBaOTCA Ha CeBepoa-
MEPUKAHCKOM KOHTUHeHTe. Co3aaThb «<HebecHyio CynepbaxTy» ML 866 HamepeHa B Hefla-
nekom byayuiem kopnopaumsa Worldwide Aeros. 310T AvpuKabb CKOHCTPYMPOBAH
no rMbpUAHON Cxeme: B noneTe OKOMOo 2/3 Beca MallvHbl OyayT KOMMNEHCMPOBaThCA
apXMMefloBOV CUMOW, @ NOAHVUMATLCA BBEPX annapaT byaeT bnaroaaps NogbeMHO cune,
BO3HMKaloLLEe Npu 06TeKaHMW HaberatoLLM MOTOKOM BO3yxa 060N0UKM Kopabns. [1ns
370ro obonoyke byneT NpuaaHa cnelranbHasa adpoarHammnyeckasn dopma. OduLmansHO
ML 866 npeaHasHaueH ans VIP-Typu3ma, ogHako, ecim yuecTs, uto Worldwide Aeros
nony4aet GUHAHCMPOBAHME B YaCTHOCTM OT roCyapCcTBeHHOro areHTcTBa DARPA, 3aHu-
MatoLLieroca 060POHHBIMY TEXHOMOTUAMY, HE CKMOYEHO 1CTOMb30BaHWe AnpuKabneit
B BOEHHbIX Lienax, HanpumMep Ans HabnoneHus unv cBa3u. A KaHaacKas KoMMaHus
Skyhook coBmecTHo ¢ Boeing o6bsaBuMna o npoekTe JHL-40 — rpy3oBoro avpukabns
C none3Ho Harpy3koi 40 T. 2To Toxe «rMbpua», OAHAKO 34eCh apxXMMeaoBa Ci1a
OyneT AOMONHATLCA TArOM YeTblpex POTOPOB, CO3AAIOLLMX TAMY MO BEPTUKASIbHOM OCU.
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lm6enb ruraHToB

McTopna Bo3ayLWHbIX KaTaCcTPOd C 6OMbLLINM KOMMUYECTBOM XepTB bepeT CBOe Hauano
B oroxe aupwkabnen. bputaHcknii anpurkabnb R101 oTnpaBnncsa B CBOV NepBbil
nonet 5 okTAbpA 1930 roga. Ha 6opTy OH HeC rocyaapCTBEHHYIO AeneraLnto Bo rnage
C MMHUCTPOM BO3[lyLLIHOrO coobuienrra Kpuctodepom bEpasennom nopaom ToMNCOHOM.
Yepes HeCcKobKo Yacos nocie cTapTa R101 CHM3MACA 4O ONaCHOM BbICOTHI, BpPe3anca
B XONM 1 cropen. MpuunHom KatacTpodbl CTanm NpocUeTbl B NPOeKTUpPOoBaHMn. 13
54 NaCcCaXkMPOB 1 YNEHOB 3KMMNaxa norubnm 48, BKovaa MUHKUCTRA. 73 aMepyKaHCKIX
BOEHHbIX MOpsAKa BCTPeTUW rnbenb, Koraa Nonaswmnin B Oypto Anpuxabnb «AKPOH»
ynan B Mope Hemnopaneky ot nobepexbs wrata Helo-[xxepcn. Cnyunnocs 310 3 anpens
1933 ropa. [lionel youn He ynap npv nafeHny, a nefaHasn BoAa: Ha Avpuxabne He Obino
HV OfIHOW CracaTeNlbHOM NIOAKN 1 NLLIb HECKONBKO NPOOKOBbIX KMNETOB. 3HaMeHWTan
KatacTpoda «[nMHaeHOypra», nponsoweawas 6 Mas 1937 rofa, No KONMUYeCTBY epTB
yCTynaeT 3Tvm AByM. Bce Tpu nornbmvx anpukabna 6bin1 HakaudaHbl B3PbIBOOMACHbIM
BOZIOPOAOM. [enneBble AMPUKabnu ceroHsaLLIHero AHA 3HaunTenbHo besonacHee.

MNMoe3pa ¢ peakTUBHbIM ABUraTenem

IMeHHO penbCcoBOe MONTOTHO OKa3anoCh MPENATCTBMEM ANA POCTa CKOPOCTEN Kenes-
HOLOPOXHbIX COCTABOB. [1pY BLICOKMX CKOPOCTAX BO3HWKAIOT Takue OosbLie AnHa-
MUYeCcKMe BO3AEeNCTBUA KOfleca Ha penbc, YTO peibCOBOE MOSIOTHO He BbIAEPKMBAET.
[103TOMY OCHOBHaA 3aiaua Xene3HOAOPOKHOIO TPAHCMOPTa COCTOANA B MEPEXOLE Ha
bonee TAXenble penbCbl. Koraa, Hanpumep, bonee Taxenble pesbCbl OblW YNOKeHbI Ha
YUACTKe »KeNe3How Aopori mexay MockBow 1 JIeHUHrpaaoMm, yaanoch pe3ko yBenmumTb
CKOPOCTb ABMMKEHWA NOE3A0B M YCTAHOBUTb HAaLMOHANbHbIV pekopa ckopocTu 200 Km/J.

OpaHako B NepcrneKTrBe U TAXesble penbCbl He peLlatoT Npobaembl. PacTyT CKOPOCTY,
YBENYMBAIOTCA AVHaMMUECKe BO3AENCTBIA KOMeca Ha PenbCbl, U Jaxe bonee Taxenble
PeNbCbl CTAHOBATCA HEAOCTATOUYHO NPOUYHbBIMM. Kpome TOro, MPW BbICOKMX CKOPOCTAX
HauMHaeTCcA NPOOYKCOBKa KOfleCca OTHOCUTENBHO penbca. CUCTEMA «KOMeCco — Penbo»
TepseT CNocobHOCTb YI0BNETBOPUTENBHO NepeaBaTh TArOBOe yCuive.

B 1967 roay B AnNoHWM GbINM NpoBeeHbl UCCe0BaHVA MAKCMabHO BO3MOMXHOW
CKOPOCTM ANA Cynep3aKCnpecca, COCTOALLErO 13 12 BarOHOB, KOTOPbI Hauan Kypcupo-
BaTb Ha MVHUM ToKarmao. 9Ta CKOPOCTb cocTaBmna 370 km/u. [lanbHelee yBennyeHmne
CUMbI, MPWUIIOXKEHHOW K KOMECY, YKe He AaeT yBeSIMUeHNA CKOPOCTY, TaK Kak OHa Bbi3blBaeT
TOMbKO CKOJIbKEHMEe KOSleCa OTHOCUTENbHO pebCa.

Bo3HuKkna nges ocBo60AMTL KONECO OT NepefaYn TAroBOro YCUIVs MyTem nprime-
HeHWA YCTaHOBNEHHOrO Ha Kpbllle Noe3fa peakTnBHOro Asuratend (puc. 10.3.). B atom
C/lydae Koneca BbIMOHAT POSib KaTKOB, OeryLiyx no penbcam.

OueHnm NepcnekTMBHOCTbL TaKOro Noe3aa NO KpUTepUAM MPOrpeccnBHOCTL. [oe3n
npeanonaranoch 3KCMyaTupoBaTh Npy cKopocTax Ao 300 Kv/u. Takas CKOPOCTb
Ha »Kene3HOoW Aopore — Cepbe3HbIX YCMNeX, U KPUTEPMn CKOPOCTA Y Takoro noesaa
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PucyHok 10.3. lNoe3a c peakTBHbIM ABUraTenem

3HAYMTENbHO Nyylle, Yem Yy 0ObIUHbIX XKeNe3HOAOPOXKHbIX Noe3a0B. [loe3 ¢ peak-
TUBHbLIM ABMraTENEM NPOEKTUPOBANCA ANA CYLIECTBYIOLIMX XENEe3HbIX AOPOT. [To3TOMY
C KpuTEPUEM SKOHOMMUYHOCTH Y HErO, Ka3anoch Obl, BCe 0OCTOMUT HAaronoyyHo, Tak
KaK He Hy»Hbl 60fblUME 3aTPaThl Ha CTPOUTENBCTBO HOBbLIX AOPOT.

OAHaKOo MO CyLeCTBYIOLMM »Kene3HbIM opOoram XoaaT 0bbluHble MacCakMpCKme
1 Fpy30Bble Noe3aa, CKOPOCTb KOTOPbIX HAMHOTO HKe. HeCOOTBETCTBIME MeXIY CKOPO-
CTAMU PEAKTUBHbIX MOE3[0B 1 CKOPOCTAMM OCTaNbHbIX MOE30B NPUBEAET K TOMY, UTO
O[IVH NOE3[] HOBOW KOHCTPYKLMM BbIObET 13 rpadyika AecATKM ApYrix, KoTopble OyayT
BbIHY>X[€Hbl CTOATb HU Pa3be3fax B OXKMOAHUM, MOKa OH MPOMUKNTCA. B pe3ynbTtate no
KPUTEPUIO SKOHOMNYHOCTM PEAKTUBHbIN NOEe3 He MPOXOANT.

OueHvBas Takow noesn no Kputepuio 6e30MacHOCTH, ceayeT UMeTb B BUY
BO3MOMHbIV ANHAMWYECKNIA YAAP, BO3HUKAIOWMIA NPK BCTPEYE ABYX MOE340B, Kax bl
13 KOTOPbIX HeCeTCs ApYr APYry HaBCTPeuy Mo ABYM OM3KO PacrnoNOKeHHbIM PenbCam
Co ckopocTbio 300 KM/4. Bo3HMKaeT Takke MHOTO Apyrvix npobnem. OAHaKO 1 OHOrO
KpUTepUst SKOHOMUYHOCTI JOCTAaTOYHO, YTOObI OTKa3aTb STOMY Moe3fy B nepcrek-
TVUBHOCTM.

OueHka noesfa C peakTMBHbBIM ABUraTeNEM NO KPUTEPUAM NPOrpecCnBHOCTM
MOKAa3bIBAET, YTO OH He ABSETCA NPUHLMMNANBHO HOBBIM BUAOM TPAHCMOPTA, Kak 06
3TOM B CBOE BPEMA MHOTO NM1canu.
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Benuualiiee n3obpeTeHne yenoBeka — Koneco — CTafo nNpenaTtcTenem ans
JanbHenLero pocTa CKOPOCTX. Bo3HMKNa Maes 0TKa3aTbCA OT KOMeca 1 3aMeHNTb ero
BO3/YLUHOW NOAYLIKOW.

MoHopenbcoBas fopora
MoHopenbcoBasa aopora B CEMeNCTBE Xene3HblX JOpor — 0cobad: BaroHbl Takow
[AOPOrN ABUXKYTCA NO OAHOMY penbcy (puc. 10.4). «MOHO» 03HauaeT «OANH», «einH-
CTBEHHbIN». /1 3TOT OAMH PenbC He NEXNT Ha 3eme, a 3akpereH Ha BbICOKMX OMOpax.
BaroHbl kak Obl NABIBYT Haf 3emmel. A Tak Kak UM He MEeLLIAOT NeLexopbl, aBToMobmnu,
nyTb UX HE NepecekaeT Apyraa AOPOra, TO OHW MOTYT ABUIAaTbCA CO 3HAUUTENTbHO
Honbliel CKOPOCTbIO, Yem NO OObIYHOW flopore. ITO BbICOKOCKOPOCTHAA A0POra,
KOTOPOW NPpUHaAnexuT dyayliee.

[NepBas MOHOPENBbCOBaA AOPOra Ha CToNbax C KOHHOWM TAroW Obina MOCTPOEHa
B 1820 rogy B noAMOCKOBHOM cefle MeykoBse an1a nepesosky neca. B Poccum 310
COObITVE OCTANOCh He3aMeuUeHHbIM, @ FOf, CMYCTA B AHIINK Ha MOHOPENbCOBbIV MyTb
6b1n BblAaH nateHT. OfHa 113 NepBbIX NACCAKUPCKMX MOHOPENBCOBBIX AOPOr MOABMNACH
B [epmaHuy B 1901 ropy.

PucyHok 10.4. MoHopenbcoBasa gopora, Tokno, AnoHnsa
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Ha pucyHke 10.5 n3obpakeHa MOHOPENbCOBaA TPAHCMOPTHAsA CMCTEMA HaBeC-
HOTO TWMa, KOToOPasa COAEPKUT TPAHCMOPTHYIO HanKy 1, }XeCTKO 3aKpenfeHHyio
Ha BepTMKaNbHbIX ONopax 2, U TpaHCNopTHOe CPpeACcTBO 3. TpaHCnopTHas banka
1 cHabxeHa 3aWUTHbIM YCTPOWCTBOM B BU/AE HE3AMKHYTOro Kopoba 4, KeCTKO
CKpenneHHbIM C Helt. [loaBecka 5 onopHbIX 1 CTabUAM3NPYIOLWIAX KONECHbIX Nap
BbIMOIHEHA B BUAE PAaMHbBIX KOHCTPYKLMIA, OXBATbIBAIOLWIMX KOPOO, U C y3namu [1BYX
CTabunV3npyoLWMX Nap, NPV 3TOM Koeca OnopHbIX Nap 6 1 7 pa3melleHbl BHYTpK
Kopoba. Koneca ogHow cTabunmsmpytollen napbl 8 U 9 B3aMMOENCTBYIOT C TPAHC-
MOpTHOW Bankow, a Koneca apyrom ctabunmsupytoulen napbl 10 1 11 — C BHeLWHeN
HOKOBOW MOBEPXHOCTLIO KOpoba. OnopHas napa 6 1 7 Ha NOABECKe pa3melleHa
MeXy CTabUNN3MPYIOWMMM Napamu.

CoBpemMeHHas MOHOPENbCOBAs OPOra — 3TO Kene300eTOHHaA UV MeTannJeckan
6anka (penbc), NoaHATaA Ha CTakady, U NOABUMXKHOM COCTaB (BaroHbl) Ha TenexKax
C MHEBMATUYECKMMU WHaMW. PaznnuatoT HasecHeie dopoau (puc. 10.5), rae BaroHb
MMEIOT HIXKHIOK TOUKY OMOpPbI 1 Kak Obl CUAAT BEPXOM Ha Hecyliei banke, u noogecHsie
cucmemel (puc. 10.6), roe BaroHbl MOABELLMBAOTCA K TeNe)Kam, ONMPaloWnmcs Ha
6anky. Kaxabli 13 Ha3BaHHbIX TMMOB AOPOr UMeeT CBOM NPEVMYLLIECTBA 1 HEJOCTATKMN.

44
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PucyHok 10.5. MoHOpenbcoBas TpaHCNOPTHasA cMCTeMa HaBeCHOro TUna
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PucyHok 10.6. BynnepTtanbckasa nogBecHas gopora, lepmaHus

HagecHas fopora TpebyeT bonee COXHOWM CUCTEMBI XOAOBbIX YacTel AN obecneyeHms
YCTOMYMBOCTI BarOHOB. B MNoxmx MeTeoycnoBmsax MOHOPeNbC (6anka) MoKpbiBaeTca
NbOM WK CHEFOM U CUCTEMA BBIXOAWT M3 CTPOA UK TpebyeT 6onbluvx 3aTpaT no
ee ouncTke. Ho gaHHaA gopora TpebyeT MeHblUy BbICOTY OMOP 3CTakaabl (2-3 m) u,
CNefoBaTenbHO, MEHbLLYIO CTPOUTENBHYIO CTOMMOCTb. [11A NOABECHbIX AOPOT TPebytoTCA
BbICOKME Onopbl (4=5 M), HO XOA0BbIE YACTV BarOHOB 3HaUMTENIbHO YNPOLWAIOTCA.

Beray 3HaAUMUTENbHOM CTOMMOCTI 1 HEKOTOPbIX SKCMIyaTalMOHHbBIX Heya00CTB
(HeobXxoAMMOCTb NOfbeMa NACCAXKMPOB Ha ICTaKafy M CMycKa C Heé, CIIOKHOCTb 0OCITy-
XKUBAHNA NYTW U NOABMKHOIO COCTaBa) MOHOPENBbCOBbLIE AOPOTY NMOKa HE MOyYmnm
NMOBCEMECTHOTO MPUMEHEHNA.

STOT B KEeNe3HOW JOPOr UCKIOUMTENBHO NOAXOANT ANA COBPEMEHHOro ropoia
C ero NnOTHOW 3aCTPONKOM, MHOTOMIOABEM M TPAHCMOPTHLIMU MPOOKaMi. B AnoHmK
B 1955 rony Obina opraHvM3oBaHa UCCeaoBaTeNbCKan rpynna, KOTopas 3aHsanach
CO3[aHNeM CBEPX3BYKOBOTrO 3KCMPecca AN1d MOHOPEbCOBOW AOPOTN.

MHTepecHo, 4To BO3rnaBwn rpynny npodpeccop KeHora Of3aBa — M3BECTHbIN
KOHCTPYKTOp camoneTos. B 1970 roay Ha TOUHOM KOMWM Takoro 3KCrpecca NpobHyio
MOEe3Ky COBEPLWWNM NOAOMbITHbIE XMBOTHbIE. OHM XOPOLLO NEpeHeCn nyTeLlecTsme.
ANOHNMA Nowna ganblie Apyryx CTpaH 1 B NpakTnyeckmx genax. B Hauane 70-x ronos
6bIIV MOCTPOEHBI MOHOPENBCOBBIE JOPOMM A MPUrOPOAHOIO 1 FTOPOACKOro CO0b-
WeHnn. BblcokockopocTHaa 50-K1MnoMeTpoBasd MOHOPENbCoBaA fgopora 8 1987 roay
coeamHmnna r. Ocaka C asponopToM.

234



10. Hogble 8udel mpaHcnopma

[NpenmyLlecTsa

OCHOBHOE NpenMyLLIECTBO MOHOPENbCOBOW AOPOI 3aK/0YaEeTCA B TOM, YTO OHa,
KaK W TpaaguUMOHHBI METPOMOMNUTEH, HE 3aHUMAeT MECTO Ha NeperpyKeHHbIX
MarucTpanax ropoaa, Ho, B OTAIMUME OT MEeTPO, ropa3fo AelleBne B CTPOUTENbCTBE.
(CobCTBEHHO MOHOPENBCOBBIE IMHWN, UCNOSb3yeMble B KaUECTBE MOPOACKMX Nacca-
MKUPCKMIX IMHWUI ellle OfjHa BO3MOXKHaA peann3auma METPONONUTEH].)
MOHOPEeNbCOoBbIV COCTaB MOXET NPeoaofieBaTb Oonee KpyTole BepTUKabHbIe
YKIOHbI MO CPaBHEHWIO C MIOObIM »KeNe3HOA0POKHbIM ABYPENbCOBBIM TPAHCMOPTOM.
CKOpOCTb, Pa3BMBaeMast MOHOPEbCOM, B TEOPUM MOXET 3HAUMTENbHO NPEeBbILLIATL
CKOPOCTb TRPAAMLIMOHHbBIX PENBCOBLIX COCTABOB, TaK Kak OTCYTCTBYET ONAacHOCTb CXOfa
COCTaBa C pesbC. Kpome Toro, BepOATHOCTb CTONIKHOBEHWA C IPY MMM OObeKTaMM
JIOPOXKHOIO ABVXKEHWUA HUUTOXKHO Mana.

MoHopenbcoBas cTpenka (CTpenoYHbli nepeson)

O630pPHOCTb WKPe NO BCEM CTOPOHAM [IBUKEHUA 13-3a MOAHATUSA TPAHCMOPTHbBIX
NNHWI Ha onpeaeneHHyio BbICOTY. [10 3TOM NpUYMHE MHOTME BUbl MOHOPENBCOB
PACCMATPVBAIOTCA Kak OCHOBHOW KaHAMAAT Ha 0030PHO-3KCKYPCUMOHHBIN TpaHC-
NOpPT B MapKax pa3BaeyveHnin n opyrmx pekpeauroHHbx Tepputopuax. B yact-
HOCTW MOHOpenbC B Napke [ucHen (CLUA), B 300napke Ueno Zoo (AnoHuA)
n MmoHopensc Wolmido ana goctyna TypmucToB Ha NONyAAPHbIN OAHOUMEHHbIN
ocTpoB B HOx. Kopee.

[MOHWKEeHHas LYMHOCTb, B HEKOTOPbIX CATyYasx TULe TPaaULIMOHHOIO TpamBasd 13-3a
MCNONb30BaHNA TUXUX SNEKTPOABMraTeNel 1 NPOPE3VHEHHbIX KoNec, CTaBLUINX fe
hakTo 06A3aTENBHBIMM MPAKTUYECKN BO BCEX BMAAX MOHOPeNbCa. LLlym HemeLkoro
MoHopenbca Wuppertaler Schwebebahn nocne pekoHCTpyKLMK COCTaBAAET OKONO
56 ab (50 ob — pa3roBop cpeaHen rPOMKOCTH, TMXas ynmua, CTMpanbHasa MalliiHa
COrNaCHO CTaTbe O 3BYKOBOM AaBfIEHNN).

BbicTpoTa CTPOWTENBCTBA W BBOAA B SKCMyaTaLMIO MO CPABHEHWIO C MOA3EMHbIM
MeTpononuTeHoM 6e3 HeOOXOAMMOCTY OPOrOCTOALLENO BbIKaMNbIBAHMA MOA3EMHDBIX
TOHHENEeW UKV NepeHoca NoA3eMHbIX KOMMYHWKALMIA. B 4aCTHOCTH NO TEXHONOMMK
MoHopenbca SIPEM (H-Bahn) ycTaHoBKa Tpex onop B 3aKOHUeHHOM Bufle Npemyc-
MaTPUBAETCSA 3a 6 PabOUNX OHEN.

HepocTatku

Ha npakTvke MOHOPENbCOBbIM TPAHCMOPT YaCTO ABMXKETCA C HU3KOWM CKOPOCTbIO,
a MOHOPEeNbCOBbIE A0POM HE MOTYT CMPABUTLCA C OOMBLIVMM NACCAKUPOMNOTOKAMN
(nckmoyerna: ALWEG-moHopenbchl oT Hitachi n Bombardier u H-Bahn).
MoHopenbCcoBble AOPOr MOUTU HUFE He CTaHAAPTU3UPOBaHLI. VcKnoyeHnem
ABNAeTCA ANOHWS.

MoHopenbcoBasa CTpenka — CIIOKHOE COOPYXEHWE, Bpema nepeBoja MOHOPENb-
coBoVi cTpenkin — 30 ¢, B OTAnUME OT 0ObIYHbBIX KEee3HOAOPOXKHbIX (B TOM Yncne
TpaMBalHbIX) CTPESIOK, KOTOPble NEPEBOAATCA 3a [ON0 CEKYHAbI.
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» CyulecTByeT NoTeHUManbHas ONacHOCTb NafeHWA COCTaBa C 00MbLWOW BbICOTbI (MO
CPaBHEHWIO C TpamBaem) — OCOOEHHO Y MOABECHbIX CUCTEM.

= Ha HEeKOTOPbIX JIMHMAX, B C/lyYae OCTaHOBKYM BaroHa 13-3a aBapwin U TEXHUYECKINX
Npobnem, Naccaxxmpbl He MOryT MOKUHYTb BarOHb.

= PenbC NpUHNMAET Ha CebA MOLLHbIE KPYTUbHbIE HanpAXeHWA. Ha nogBecHOM — He
TONBKO PEenbC, HO 1 KOHCTPYKLMA BaroHa.

= Ha nofBeCcHOM MOHOPEsbCe BO3HMKAET Kauka.

= CofiepaHne MOHOPENbCOBOV NIMHIUM rOpPasfao AOPOXKE, YEM IMHWM MOBOro ApYroro
00LIeCTBEHHOro TPaHCMNOPTa 1 ONpaBAbIBaeT ceba TONbKO eCn NMHNA CNoCobHa
06CNYXNTb BOMbLIOW NACCAKMPOMOTOK.

TpaHcnopT Ha BO3AYLWHONM NOAYLIKe

Voew co3gaHmAa annapaTta Ha BO34yLWHOM NOAYLWKe BMNepBble BbiCkasan B 1716 rogy
WBEACKNI yueHbIn 3. CBepeHbepr. B 1853 rofy pycckuin nHKeHep VIBaHOB Npeanoxun
CO3/aTb BO3AYLLIHYIO MPOCIONKY MOA AHNLLEM CYHA, YTOObI YMEHBLIWTb COMPOTUBEHE
BOAbI. 1A ABVXKEHNA CBOETO «TPEXKUIBbHOTO AyXOriaHa» OH nNpefsaran UCnonb3oBaTb
PeaKT1BHOE BO3AEMCTBYE BO3MYXa, BbIXOAALLETO M3-MOM AHMLLA B KOPMOBOW YaCTV CyAHa.
OfHaKo 3T naern No PasHbIM MPUUYMHAM HE MOTJIN eLLe CTaTb TPAHCMOPTHBIMI CPeACTBAMN.

B 1927 roay K.3. Linonkoscknin onybnukosan paboty «ConpomugneHue 8030yxa
U CKopbIt N0e30», B KOTOPOW Aasn Hay4yHO-TeXHUYeckoe 06oCHOBaHMe 1 MPUHLIWTbI
pacyeTOB BaroHa Ha BO3AyWHOW NOAYLKe, ABUraOWErocsa No cneumansHo Cnpodumv-
POBaHHOMY penbcy. Heobxoarman Ana ABMKEHNA Ci1la Co34aBanach BblPblBaOLLIMMCA
13-NoA Noe3/aa B HanpaBneHu, NPOTUBOMONOKHOM ero ABUKEHNIO, BO3AYXoM. DakTK-
YeCcKn OH npegaras Noe3a-cHapAag, KOTOPbIV, NPeXAe Yem B3NeTeTb, Pa3rOHAETCA Mo
MOHOPEJbCY, ONMPAACh Ha BO3AYLLIHYIO MOLYLLKY.

OpHako cam noesp B TOM BUfe, Kak ero onvcan K. 3. LIMonKoBCKMI, TPAaHCMOPTHbLIM
CpeACTBOM ObITb He MOXeT. be3onopHbIv NoneT B BO3fyxe noesfa-cHapana Tpebyet
60NbLWWX CKOPOCTeN, a, ClefloBaTeNlbHO, OOMbLIMX IHEPreTUUYEeCKMX 3aTpaT Ha Npeo-
[ONEeHNe CONPOTUBNIEHNA ABMKEHWIO. BCNeacTBre BbICOKMX SHEPreTNUeCKmnX 3aTpar,
HeoOXOANMBIX ANA ABVKEHWS, KPUTEPUI SKOHOMUYHOCTH Noe3aa LinonkoBckoro
OKa3blBAETCH HeYJOBNETBOPUTENBHBIM. [Toe3 He oTBeuaeT TpebOoBaHWAM 1 MO KpUTEPWIO
6e30MacHOCTH, TaK Kak OCTaeTCA HeACHbIM pellieHe NPobembl MOCAKM TaKoro Nnoe3zaa
nocne Gannnctnyeckoro noneta. OgHako cama uaes 3aMeHnTb Koeco BO3MyLWHOM
MOAYLIKOW Oblna peBoMOLMOHHON.

B 1959 romy aHmMACKM MHxeHep K. Kokkepenn npoBesn NCrbiTaHusa CBOero Kopabss
Ha BO3[yLWHOW NOAYLLIKe, NONYYMBLIErO Ha3BaHVe «XOBEePKpadT». B 3TOM KOHCTPYKLUM
ObINM NPOACIIXXEHbI Pa3PabOTKM, HauaTble 3a TP AecATUNETVA [0 3TOro B. M. JleBKoBbIM.
B. /1. JleBKOB MOCTpOUN Takoi kopabsb 1 B Havane 30-x rofoB yCnewHo NpoBen ero
NCMbITaHNA. HecMOTpA Ha 3TO, HOBbIN B TPaHCMOPTHOrO CPeACTBa He Obln NMPU3HaH
1 OLEHEH MO AOCTOUHCTBY.
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B 1955 roay B XnebHukose, nog MockBoM, 6bin NpoBeaeHbl UCMbITaHNA MepBoro
aBTOMOOWNA Ha BO3AYLUHOW NOAYLWKeE, CO3AaHHOIO ABafLIATUNETHUM CTyAeHTOM MOCKOB-
CKoro HedTAHOro MHCTUTYTa [ TypKUHbBIM. Y>Ke NP NepBbIX UCMbITaHWAX YETbIPEXKM-
NorpamMmoBasn Moaenb aBTomobuna noaHumana 12-16 kr rpysa. TypkuH BmecTe ¢ C.
HemywknHbIM 1 T1. MOpO30BbIM MOCTPOWST MALLIMHY B HaTypasibHYI0 BeMUmHY. Bo Bpemsa
MCMbITaHNA aBTOMOOWb 3aBUC Haf 3emel, OIHAKO 3aroX OAMH MOTOP. VCibiTaHWsA
OblNV NPeKpaLleHbl, Tak Kak TYPKMH yMep 13-3a OCTaHOBKM HObHOro cepaua.

Cypna Ha Bo3ayLIHOM noayLuke (puc. 10.7) Hauyanu NonyyaTtb pacnpoCTpaHeHne b
C 60-X rofloB 1 NMOKa Ha OTAENbHbIX HEOOMbLIVX IMHUAX (DEKAX) 1 MpW NepeBo3Kax
yepes MopcKKe NPon1Bbl. loea ncnonb3oBaHua BO3AYWHOW NOAYWKA M3BECTHa
AaBHO. B CHI' co3paHo Heckonbko Mofienei CyaoB Ha BO3AyLIHOM noayLuke. Cpeam Hnx
«Pamyra» — HebonbLIOW KaTep A1 ABUXEeHWA CO CKOpoCTbio 100 km/u, bonee KpynHoe —
«[OPbKOBYaHWMH» Ha 48 Naccaxmpckyx mecT 1 apyrne. COTHM Taknx CyO0B NOCTPOEHbI
BO MHOIMX CTpaHax Mvpa. Camble KpyrHble paboTaloT B KaYeCTBe aBTOMNACCaKUPCKIMX
napomos yepes nponus Jla-MaHw. OgHO 13 Takmx Cygos BogomsmMelleHvem 180 T
1 rpy30noabeMHOCTbIo 80 T meeT AnuHy 39,2 M v WnpuHy 22,8 M. YeTbipe TypOoBUH-
TOBbIX BUraTensa obuein MoWHOCTbo 13600 .C. MO3BONAIT Pa3BMBaTh CKOPOCTb A0
80 y3n0B (140-150 kv/u).

PucyHok 10.7. CyaHO Ha BO3AYLUHOW NoAyLuKe
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B 1977 roay Bo ®paHumm 6610 co3aaHo ans paboTbl Ha nponuee Mage-Kane
CYOHO OIMHOM 50 M 1 LWMPWHOW 23 M C 3 BUHTOBBIMI ABUTATENAMM Ha KOPME 1 MOXET
[ABUraTbCA CO CKOPOCTLIO 65 y37108B. [Mpy BKNOUYEHWI BEHTUAATOPOB CyAa 3TOro Tvna
NOAHMUMAOTCA Had BOJOW Ha 1,5-2 M.

[MpermyLLecTBa Cy10B Ha BO3AYLLIHOM NOAYyLIKe — B X 60MbLLIOW CKOPOCTM 1 Be3je-
XO[HOCTH, T.€. B BO3MOXKHOCTM ABMKEHNA MO MEKOBO[bIO, BbIXOAa Ha nonorui beper
N OBWKEHVA HALl OTHOCUTENIbHO POBHOW NMOBEPXHOCTLIO 3eMK. Takmne cyaa-amouomm
He HY>KAa0TCA B MOPTax M NPUYanbHbiX COOPYKeHUAX. OQHaKO OHW MOTYT ABUaTbCA
Wb NPKY HebOoNbLWOM BOSIHEHUM (A0 4 6anoB), CTaHOBATCA HeynpaBiAemMbIMA Ha
MasblX CKOPOCTAX, a NPV ABVXEHNM Hafl BOAOW CO3Aat0T 0bnaka BOAAHOM Mblv, KOTOPas
YCKOPAET KOPPO3MIO YacTen 1 arperatos cyaHa.

VIx HepoCTaTKoM ABNAETCA 6OMbLWON PACXOA SHEPIUM Ha CO3[aHne BO3AYLIHOW
NOAYLIKM 1 CUMbHbIV LWYM. VICCneaoBaHna No COBEPLLIEHCTBOBAH IO CYA0B Ha BO3LYLWHOW
noayLUKe NpOLOKAIOTCA.

CyxonyTHble annapatbl Ha BO3AYLUHOW NOAYLWKe B OCHOBHOM CYLIECTBYIOT B BMAE
NPOEKTOB U 0NbiMHbix 00pa3LoB. [1epBbiMK ObiN OMbITHLIE 0OPA3LIbI ABTOMOOUEN.
OHW UMenm NNOCKOe AHKLLE, MOA KOTOPOE BEHTUNIATOPBI HarHeTanu Bo3ayx. OgHO nav
HEeCKOMbKO KOJIEC OCTAlOTCA B KOHTAKTe C 3ems1elt Ana obecneyeHns ropn3oHTanbHowM
TATN. K HacToAweMy BPeEMEHN SKCMEPUMEHTDI C HAMI OTIIOMKEHDI.

B penbcoBbix cncTemax BO3HMKMIA MAeA NCMOoNb30BaHMA A8 ONopbl BaroHa (Ha
nyTb) BO3AYWHOW noayLwku (puc. 10.8), koTopasa ynydliaeT AMHAMKKY 1 KOMOOPT Npw
AB/KeHWW. Pa3paboTaHo HECKOMBbKO MPOEKTOB TaKKMX adpOoMnoe30B B Pa3HbiX CTPaHaX.
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PucyHok10.8. Cnuctembl noaBelIBaHUA SKUNAXKeN: d — Ha 8030y WHOU nodyuike
(cmaske); 6 — HA 37eKMPOMAazHUMHOM NPUMAXEHUU, 8 — HA 3/1eKMPOOUHAMUYECKOM
OMMAsKusaHuu
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BONbWWM VX HEAOCTATKOM ABAAETCA WyM OT CO3AaHNA BO3AYLWHOM NMOAYLIKM. [1o3TOMy
CKNOHWNCD K MPUMEHEHNIO 1A TPAHCMOPTHDIX LiENen MMHENHbIX SNEeKTPOABUraTeNei.
B AHrnum paspaboTaH obpasel asponoe3aa (BaroHa) Maccom 25 T 4nsa ABMXEHUA
CO CKOPOCTbto 480 KM/4 Noa AeNCTBMEM NMHENHOTO 3nekTpoasuratens. o Henas-
Hero BpemeHK npobnemMa NMHENHOro 3N1eKTPOABMIaTENA OCTaBanacb He A0 KOHLUa
paspelleHHON. [NocnegHne padoTsl B ANOHMM NO3BOANAN MOBBICUTb SKOHOMUYHOCTb
N HAAEKHOCTb JIMHEMHOrO 3NeKTPOABUIaTeNA, MCMOMb3YEMOro ANA NepeaBKeHma
TPaAHCNOPTHOW eVHWLIbI.

OAHaKo HM Kopabnu, HKX aBTOMOOWAM Ha BO3MYLIHOW NoAyLiKe He Obinn B COCTO-
AHUM Pa3BUTb CKOPOCTb NOPAAKA HECKOMBbKMX COT KUIIOMETPOB B Yac. VM He xBaTano
MOLLIHOCTW. [IBUKeHVe Kopabnel 1 aBToOMOOUAEN Ha BO3[yLHOW NOYyLIKe C BBICOKOW
CKOPOCTbIO COMPSXKEHO C TakMMK OOMBLUNMM 3aTPATaMN MOLHOCTM, YTO 3T TPAHC-
MOPTHbIE CPEACTBA CTAHOBATCSA HEIKOHOMUYHbBIMU. [aBHOE JOCTOMHCTBO 3TWX anna-
PATOB — BbICOKASA MPOXOAMMOCTb.

B 1966 1. 13 OpaHLmm NoCTynmno cooblieHvie O CTPOUTENbCTBE SKCNEPVMEHTANBHOTO
yyacTKa NepBOV MOHOPENbCOBOW IOPOMM ANHOM 6,7 KM C MOe3Aamu Ha BO3AYLWHOM
noaylke. Mofenb Noe3aa, Ha3BaHHOTO «A3poTP3H-01», BMELLAIOLAA YeTbIpeEX YENOBEK,
pa3Buia cCKopocTtb 170 km/u. B 1968 r. npu ncnbiTaHUAX cneaytoler MoanduKkaLmm
noesfa Ha BO3AYyLWHOW nofylike «A3poTpP3H-02» Obina nonyyeHa MakCcManbHas
CKOPOCTb 378 KM/Y, KOTopasa NpeBbIChIa MUPOBOWN PEKOPA CKOPOCTU PebCoOBOroO
TpaHcnopTa Toro BpemMeHn. ClefyeT OTMeTUTb, UTO GPaHLy3CKMe Moe3aa B OCHOBHbIX
3M1eMeHTax NMoBTOPANM Noe3 Ha BO3AYLWHOW NoAyLiKe, pa3paboTaHHbIN 3ebKMHbIM:
noe3p COCTOAN M3 OHOrO BaroHa, B KaueCTBe PelbCOBOrO MyTW MCMOMb30Basca MOHO-
PenbC, BoIHECEHHDbIN Ha 3CTaKazy, BO3AYLIHAA NOfYyLIKa CO3[aBanach BEHTUAATOPaMN OT
ABTOHOMHOW CUIOBOW YCTaHOBKM, B KaueCTBe TArOBbIX Obl MpUMeHeHb! ABa TYPOOBH-
TOBbIX IBUraTENsA, PacUeTHanA CKOPOCTb focTUrana 430 Km/4, NacCarkMpoBMECTUMOCTb
cocTasnana 180 uenosek.

[OMMMO MEXAYrOPOAHbIX MOE3[0B, TOW e GrpMON bbinn pa3paboTaHbl Noeszaa Ha
BO3[lyLIHOW NMOAYLIKE CEpUM «AIPOTPIHY» ANA NPUFOPOAHBIX V1 TOPOACKNX COOOLLIEHNI.
Dopma MOHOpenbCa nMena Bua nepeBepHyTon OyKBbl «T». [1nd co3aaHna BO3AyLIHON
NOAYLIKN MCMOMb30BANNCh [18e rpynmbl COMeNt: nepBas rpynna GopMmnpoBana BO3ayLLIHYO
NOAYLWKY Hafl rOPV30HTAIbHOM NOBEPXHOCTbIO NMPOGUNIA MOHOpPEbCa — Ha Hee
OoNMpancs noesf; BTopas rpynna co3fasana Bo3ayWHYo MOAYLIKY OKONMO OOKOBbIX
NoBEPXHOCTEN — OHa obecneyriBana yCTONUMBOE ABMKEHVIE MOE3/a B MONepeyYHOM
HanpaeneHun. B BapuaHTe noesga Ans ropofackoro COOOLWEHVSA C LieNblo CHUXEHUS
WyMa TArOBOE YCUve CO3AaBasnioch NIHEMHbIM NEeKTPOABUraTeNIeM NepemMeHHoro
TOKa UV ABYMA POMIMKAMK, MPVKMMAEMbIMU K BEPTUKANbHOMY pebpy MOHOopenbca.

Bcnen 3a OpaHument K ncnbiTaHnio Moden noesaa Ha BO3AyWHOW Noaylike
npuctynuna AHrmna. B 1966 r. 3gecb Havanu NpoBOAUTL UCMbITaHMUA MakeTa noesaa
Ha BO3AYyLWHOW NOfAyLLIKe, HA3BaHHOMO «XOBEPKap».
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B CCCP moHOpenbCoBblIi noe3p Ha BO3AyLWHOM nofyLuKe Obin oprLmManbHO Npr3HaH
KaK HOBbIV B TPAHCMOPTa Ha Bcecoto3HoM KoHdepeHLMy Mo annapaTtam Ha BO3AYLLIHOW
nofayLKe, KOTopasa NPOXoAnIa B Tiomern B 1972 1.

B pabote 'l 3enbkiHa «[1oe30 Ha 8030yuIHOU CMa3Ke C aspo0uHamMuU4eckol paszepy3kol
penbcoso2o Nolomnad. OCHO86I NPOEKMUPOBAHUA U pdcyema» PacCMOTPEH BapuaHT
KpblfaToro MOHOPENBbCOBOrO MOe3/a Ha BO3AyLWHOM noayLike (puc. 10.9) co cnenyto-
WM NapaMeTPaMn: KONMMYECTBO naccaxmpoB — 180 yenosek, HadanbHaAa Macca — 40T,
TOMUWWHA BO3AYWHOW Nofywky — 8 Mm. [oesa umeeT aBa TyPOOBMHTOBBIX TArOBbLIX
ABUraTens, CHabxeH Kpblibamn, obecneydmBatoLymm 80%-Hyto pasrpy3ky pesibCoBOro
MOMOTHA, UTO NO3BOSIAET 3HAUMTENBHO CHM3WTL NOTPEOHYI0 MOLLIHOCTb BEHTUATOPOB,
CO3AaIOWMX BO3AYLLHYIO MOMYLLKY.

[oe3n COCTOUT M3 CNeayIoLIVX SIEMEHTOB: MACCAKMPCKOrO CaNoHa 1, CKOMb3ALLErO
waccy 11, KpbiNbeB 6, TATOBLIX PEAKTUBHbLIX ABUraTenen 7/, CUNoBOW BEHTUIATOPHOM
FPyNMbl 1 BEHTUAATOPOB 9 (BO3AyX K BEHTUAATOPAM NOCTynaeT yepe3 kapmaH 10),
*enoboB /1A Co3AaHVsA JONONHUTENbHOV NOABEMHON CUbl 33 CYET UCMOMb30BAHNSA
CTPyV peakTnBHbIX Asuratenien 8. MoHopenbC noesaa 5 pa3mellaeTca Ha 3CTakage 13,
KOTOPYIO NOALepMBatoT onepbl 12. MOHOpenbe MMeeT rMakme OnopHble NOBEPXHOCTN
2, Ha KOTOpble Yepe3 BO3AYLUHYIO MOAYLIKY 1 WaCCh ONMPAETCA Noesf, U SKCryarta-
LIMOHHYIO KaHaBKy 4.

[nsa ynyywieHna LeHTPOBKM baraxxHoe oTaeneHe NpeaycMaTpyBaeTCs B HUXKHEN
4acT Noe3aa, a NACCAKNPCKNI CanoH MMeET [1Ba STaxa. Boonb MOHOpenbca NpokKa-
[blBAOTCA NUHUM 3NeKTponepeaadun, paavoTPaHCALNOHHON, TenedOHHOW CBA3M,
a TaKkXKe Apyrve NVHNN KOMMYHUKaLNIA 3.

[10 KOMMOHOBKE MNOe3/ COCTOUT U3 IBYX OTCEKOB: KOPMYCHOTO C KPbITbAMM 1 Macca-
XUPCKNM CaNlOHOM W ABUTATEIbHOMO C TATOBbIMI ABUTATENAMY VI BEHTUNATOPHOM
YCTaHOBKOW. Takaa KOMMOHOBKa fienaeT noesp 6onee TeXHONOMMYHbIM, Tak Kak Npeayc-
MaTPMBAET M3rOTOBNEHNE OTCEKOB Ha CNeLMann3npOBaHHbIX MPeAnpPUATUAX U YBENN-
ymBaeT GPOHT PaboT.

PucyHok 10.9. KpbinaTtbiin MOHOpPenbCOBbI MOe3[ Ha BO3AYLWHON NogyLuKe
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PacueT yKa3zaHHOro BapvaHTa noe3fa nokasar, u4Tto NpYIMEeHeHVEe KPblTbeB MO3BONAET
CHM3WTb MOWHOCTb CUMIOBOW YCTaHOBKM Moe3fa npu ckopocTtn 600 kv/4 Ha 0,975 MBT
(1325 n.c.), uto B 17 pa3 npeBbilaeT 3aTpaThl MOLLHOCTM, CBA3aHHbIE C HaNMUMEM KPbINbeB.

[nAa CHWXeRWA Wwyma npeaycmMaTprBanacb BO3MOXHOCTb MCMOSb30BaThb B KaueCTBe
TATOBOrO IMHEMHbIV aCUHXPOHHBIV ABUraTenb. OTMETUM, YTO MMEHHO LLYM BMeCTe
C BbIOPOCOM BbIXSIOMHbIX FA30B OT paboTatoLnx ABMraTeNnein BHYTPEHHero cropaHms
«OTOpachiBan» Noe3 Ha BO3AYLIHOW NOAYWKE Ha YPOBEHb CYLIECTBYIOWIMX TPAHC-
MNOPTHbIX CPeaCTB.

CnenoBatesibHO, Hanbonee cnabbim KpUTEPUEM NMPOrPECCUBHOCTM MOE3A0B Ha
BO3[yLUHOW MOAYLLIKE ABMAETCA KpUTEPUI SKOMOrMUecKoro Bo3aenctama. LLym paboTatolymx
ABWraTenen 1 BeHTUIATOPOB Moe3/a, MPOAYKTbl HEMOMHOrO CropaHya TOMMBA, MOTOKM
Tenna oT paboTatoLLMX IHEProyCTaHOBOK HAHOCAT Bpe[] OKpy»KatoLLel cpefie. [onoxeHve
YYyYLAETCA, €CNM MCNONb30BATb IMHENHDBI ACUHXPOHHbIV ABUIaTENb, OAHAKO OCTAlOTCA
BEHTUIATOPDI, NMUTAIOLLME BO3MYLUHYIO MOMYLLIKY, KOTOPbIE CO3AaI0T HAMOOMbLLVIA LYM.

MNoe3p Ha marHUTHOM NoaylwkKe (nogBecke)
AnnapaTbl Ha MarHUTHOW NOABeCKe OKa3biBaloTCA bonee nepcnekTUBHbIMUL [TpUHLMN
MarHUTHOW NOABECKM COCTOUT B CieaytoLleM. ECN Ha Ny Tb YNOXWUTb MarHUTbl C NOM0-
Camu, HampaBfEHHbIMW BBEPX, @ Ha BarOHe YCTaHOBWTb MarHWUTbI TOW e MONAPHOCTY,
HanpasfeHHble BHY3, TO NOA AENCTBUEM CU OTTAJIKMBAHMA BarOH 3aBUCHET Haf MyTem
C 3a30poM B 10—15 MM. KOHCTPYKTUBHO MarHUTHaA NOABECKa MOXKET BbINONHATLCA HE
TONbKO CNOCOOOM SNEKTPOAVHAMMNYECKOrO OTTaNKMBaHWS, HO 1 NpnubnmxeHna. MNog
TATOW OT BO3AYLUHbBIX BUHTOB MM OT IMHEMHOIO 3NEKTPOABUIaTeNA TakoW BaroH nosy-
YaeT NoCTynaTeNbHOe ABVXKEHMe, MPeoaonesada TONbKO CONPOTUBEHNE BO3YLLHOW
cpeabl. OTCYTCTBME MEXAHMUYECKOrO KOHTaKTa BaroHa C nyTeM obecrneymBaeT noytn
naeanbHyo NIaBHOCTb XOa NPV CaMblX BBICOKMX CKOPOCTAX. BO MHOMMX CTpaHax yxe
15-20 neT BeAyTCA COOTBETCTBYIOLLIME NCCIE0BAHMA U KOHCTPYKTOPCKME PaboThl.

CpaBHeHVie TPAHCMOPTHbBIX CPEeACTB Ha BO3AYLUHOM NOMYLWKe 1 MarHUTHOWM NoABeCKe
nokazano 6eccrnopHoe NpermyLLecTBo NocneaHX. [MaBHOe AOCTOUHCTBO MarHWUTHOM
NOABECKM 3aK/TI0YAETCA B MEHbLLEN 3aTpaTe 3HEPrUM Ha CO3AaHMe 3a30pa MeXay NyTem
1 NOABUMKHbBIM COCTaBOM.

B nyyLuvx obpastiax MarHUTonoe3oB Ha TOHHY MacChl BaroHa HeobXxoaMma MOLHOCTb
1 kBT, Torga Kak Ha co3faHue BO3ayWwHOW noaywky TpebyeTcs mowHoCTs 30-40 KBT.
Bropoe npermywecTBo Noes3nos Ha MarHUTHOW NOABECKE 3aK/II0YaeTCA B OTCYTCTBUM
CUNbHOTO WyMa, MPUCYLLEro anmnapaTtam Ha BO3yLLIHOW MoayLKe.

B 0bnacti pa3paboTki MarHMTONoe3noB Havbosbluve pe3ynbTaThl MOyYeHbl
B [epmaHunn 1 AnoHum. B 1988 rogy mopnenb, NpeacTaBnsiowan BaroH Ha 196 mect
AnviHoW 54 m 1 maccor 120 T, pa3Buna CKopocTb 412 kv/4 (fepManua).

[epBO OCYWECTBNIEHHOW FOPOLACKOV NMHNEN aAnuHom 600 M C MarHUTHOWM NoaBe-
CKOWM CUMTaETCA ABYXMYTHAA NIMHMA, CBA3bIBAIOLLAA XKEE3HOLOPOXHbIN BOK3as C a3po-
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nopToM B bripmuHreme (AHrKA). Moe3n coCToWT 13 2 NErKMX BarOHOB 13 CTEKNOMNACTVKa
BMECTMMOCTbIO 40 NacCaXkMpOoB 1 CneflyeT € 3a30pOM 15 MM Hafl NyTeM CO CKOPOCTbIO
40 kw/u. MocTynaTenbHOe ABMXEHWE OCYLLIECTBAAETCA IMHENHbIM SNEKTPOABMIaTENEM.
Noe3n ynpaensaeTcd 9BM 6e3 maliMHKUCTa.

[MepcneKkTVBbl PAa3BUTUA MArHNMTHOrO TPAHCMOPTA CBA3bLIBAIOT C BO3MOKHOCTbHIO
MCNONb30BaHMA CBEPXMPOBOAALLMX MArHWUTOB, MO3BOAAIOLMX PEIKO CHU3UTL SHEP-
rosatpartbl. Ho v Tenepb Npuy nepeBo3Kax Ha paccToaHre 1-2 ThiC. KM MarH1MTonoesaa
MOTYT OKa3aTbcA bonee SOGeKTUBHbIMK, YeEM CAMOSETHI.

Noe3a Ha MarHUTHOW NOAYLLIKe AOXEH PeLaTh Takue e Npobfembl, Kak 1 noess
Ha BO3AYLIHOM NoayLIKe: Kak addeKkTBHEee Cco3aTb NPOTUBOAENCTBIME MOS0 TAro-
TeHWA 3emu, 0TKa3aBLIUCh OT KOsleca, KOTOPOe OrpaHnynBano yeenmnyeHme CKopocTy
ABVXKEHWA, N KaKMM [JOMKeH OblTb TArOBbLIV ABMratesnb. Cnocob NoaBecku v TUn ABUra-
Tena ABNATCA onpefensiol M Npr paspaboTke, MPOeKTUPOBAHMM 1 MPAKTUYECKOM
BOMJIOLLEHNM CKOPOCTHBIX HECKONECHBIX NOe3[0B BOOOLLE 1 MOE3[0B HA MarHUTHOW
noayLiKe, B YaCTHOCTH.

MaBHOE AOCTOMHCTBO MOE3[0B Ha MarHWTHOW MOAYLLIKE 3aKoYaeTcsa B OTCYTCTBUN
BPEAHOro BO3AENCTBMS Ha OKPY»KaIOLLYIO CPeay: OHW He LYMAT, He 3arpsa3HAoT aTMOC-
bepy, 11 661110 Obl HENOTMYHBIM B TaKMX MOE3/Aax B KaYeCTBE TATOBbIX MCMO/b30BaTh peakK-
TVIBHbIE ABUrATENV UAN ABUrATENM C TOMKAOWMM NMOO TAHYLLIUM BUHTOM. [1o3TOMY s
noe3A0B Ha MarHUTHoW noaywke (puc. 10.10) pa3pabaTbiBaloTcA ABUIraTeNN, B KOTOPbBIX
MexaHMYeCcKoe TArOBOE yCUe BO3HUKAET B pe3ysibTaTe B3avMOAENCTBMA MarHNTHbBIX
1 anekTprueckinx nonen. ConaHHoe Taknm 0b6Pasom ycmnmne MOXeT ObiTb MCMONb30BaHO
1 ONA NOABEWVIBaHMA NOe3/a Hafl PEbCOBbIM MOIOTHOM.

PncyHok10.10. MNoe3g ¢ MarHNTHbIM NoABeLIIBaHNEM A1 BbICOKOCKO-
pocTHbIX maructpanen «Marnes». AnoHuA
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Moe30 «Maenes» 8 xo0e ucnbImaHul Ha 3KCNEPUMEHMATbHOM y4acmke NPOMaXeH-
HOCMbI0 42,8 KM passusi ckopocms 603 km/d. OCHOBHOU NpuUHUUN 0elcmaus cucmemel
«Maenes» 3akno4aemca 8 Co30aHUU MOUJHO20 MA2HUMHO20 N0 MEXOY N0e300M U eses-
HOOOPOXHBIM NOSOMHOM 3a CHem 0etiCmBUs 8bICOKOMEMNEPAMYPHbIX CBEPXNPOBOOHUKOB.
[pu 3mom, 8 omsuyue om mpaouyuoHHbIX CKOPOCMHbIX N0e3008, HOBble COCMAsbI
He 6yOym KacamaeCA NOBEPXHOCMU PesibCa 8 Npoyecce 08UXeHUA, a mopmosawjeli cunol
6ydem A8/719MbCA A3pOOUHAMUYECKOe CONPOMUBTIEHUE.

Peanusauma npoekta «Marnes» B ANOHMM NO3BONMUT CBA3ATb IMHUAMK HOBOTO TWNa
PAL KPYMHbIX FOPOAOB M 3HAUUTENBHO COKPATUTL BPEMA NePeaBIKEHNA NaCCaKMPOB.
B HacToAulee Bpema noesaka mexay Tokno 1 Ocakon COCTaBNAET B CPEAHEM OKONO
140 MnHYT. Mocne 3anycka noe3nos cepun LO paspaboTumky obellanT CoKpaThUTb
BPEMA My TV BOBOE.

OXUMOaeTCs, UTO CKOPOCTb ABMKEeHMA noe3noB «Marnes» OyaeT AOCTUraTb OKOMO
500 Km/4, UTO NO3BOMUT STOMY BUAY »KENE3HOAOPOKHOIO TPAHCMOPTa COCTaBUTD
Cepbe3sHyI0 KOHKYPEeHLMIO aBMaTpaHCNopTy Ha ONMXHeMarncTpanbHbIX 1 cpeaHemaru-
CTPanbHbIX HanpaBneHnax. CTpouTeNbCTBO NEPBOW TPACChl ANA MOE30B Ha MarHUTHOW
noAywkKe mexay ropogamm Tok1o 1 Haros nnaHvpyeTca 3aBepluimnTs K 2027 roay.

PaboTa 3neKTpuYeckoro ABM1ratens NOCTOSHHOMO TOKa OCHOBaHa Ha 3akoHe Amnepa,
Mo KOTOPOMY MarHUTHOe nofe C onpefaeneHHom CUNon AencTBYeT Ha MPOBOAHWK
c Tokom. CneoBaTensbHo, eCiM BHYTPW NOCTOAHHOIO MarHUTa MOMECTUTb 3aMKHY Tl
NPOBOAHUK W MPOMNYCTUTb Yepes HEro INEKTPUUECKIMI TOK, TO BO3HUKHET C1Na, KOTOpas
3aCTaBWT 3TOT MPOBOAHMK BPaLLATbCA. [1epBbll ABMraTeNb MOCTOAHHOIO TOKa, KOTOPbI
MOr ObITb MCMOMb30BaH AN1A NPAKTUYECKMX Lienei, Obil MOCTPOEH PYCCKMM GU3MKOM
n anekTpoTexHukom b.C. Akobu B 1842 r. BHayane B ABMratenax MCNoib30BaanCh
NOCTOAHHbBIE MAarHWTbI, 3aTeM — 3N1EeKTPOMarHuThI.

AKTUBHbBIMY SNIEMEHTaMV 3N1eKTPNYECKOro ABUraTeNA MOCTOAHHOIO TOKA, MPUMEHA-
€MOro B HacTosLLiee Bpems, ABNAIOTCA OOMOTKM CTaTopa ¥ poTopa (AKops), MarHUTHble
CePACUHNKN 1 KONNEKTOP. MarHWUTHbIN CepAeUYHMK CTaTOpa MMEET MMaBHbIN 1 ONOS-
HUTeNbHble NOostoca. Ha rnaBHbIX Nostocax ecTb 0OMOTKa BO30YKAeHWs, KOTopas
1 CO30aeT OCHOBHOE MarHWUTHOEe nose. KoNnekTop 1 WETKN YCIOKHAIOT KOHCTPYKLIMIO
N NOHWKAIOT HAAEXHOCTb ee paboThl, NX 0OCNyXMBaHWe TpebyeT 6oNbLIMX 3aTpaT.
KONNeKkTOpHO-LWETOUHbIM Y3e OrpaHNyYMBaeT CKOPOCTb BPALLEeH A ABMraTenemn nocTto-
AHHOro ToKa 3HavyeHuamum 50-52 m/c. OgHako ABuUrateny NMOCTOAHHOIO TOKa NO3BO-
NAKOT B LUMPOKMIX Npeaenax NnaBHO 1 SKOHOMUYHO PErynMpoBaTh YIOBY CKOPOCTb.
Mo3ToMy OHV MoyYMnv 60sbLLIOE PACMPOCTPAHEHVE Ha PENTbCOBOM U 6e3PefibCOBOM
3NeKTPUPULIMPOBAHHOM TPaHCMopPTe.,

lcnonb3oBaHWe Takoro ABMratensa B KauecTBe TArOBOrO B BbICOKOCKOPOCTHbIX
noe3Mnax Ha MarHWTHOW MofyLLIKe BO3MOXHO, eCNN OH OyAeT BbINOHEH B BUAE NMHENHOTO
ABMraTens, BbITAHYTOrO BAOMb PebCOBOrO NONOTHA. OfHAKO NpUMEHEHME TMHENHOIO
JBUraTensa NoCTOAHHOIO TOKa C KOJNNEKTOPOM 1 MEXaHMUECKMM KOMMYTaTOPOM B OeCKO-
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NecHbIX Moe3aax CBA3aHO C OONbLUIMMU MaTePUaNbHbBIMM 3aTPaTaMu Ha U3rOTOBMEHME
1 06CYXMBaHME KOMNEeKTopa U orpaHnyeHnemM ckopocTy 3HadeHuamm 110-140 m/c
13-33 YCIOBUI KOMMYTaLnu.

BO3MOXHOCTI NMHENHOro ABWraTeNa NOCTOAHHOMO TOKa MOTYT ObiTb CyLLIECTBEHHO
PacCLIMPEHbI, eCI1 NepeksIUeHne CekUmnin 0OMOTKM AKOPA OCYLLECTBAATL aBTOMa-
TNYECKM B 3aBUCKMMOCTI OT PacnonoKeHmA NoNCOB NHAYKTOPA. Takown ABuraTenb
Ha3bIBaOT aBTOCUHXPOHHbIM.

B HacToAllee BpemaA 1 Y HaC B CTPaHe, 1 33 pyOeKoM MHOMO BHUMaHWA yaenseTca
pa3paboTKe 3NeKTPOANHAMMUECKOTO MPUHLMMA CO3[aHNA TATOBOrO YCUnuaA. 13BeCTHbI
ACMHXPOHHbIE U CUHXPOHHbIE SNEKTPUYECKMEe ABUTATENN, NCMOMb3YIOLME STOT MPUHLMM.
B aCMHXPOHHbIX 3NEKTPUYECKIMX [BUFATENAX OCYLLECTBAAETCA B3aMMOAENCTBME MarHUT-
HOrO MOJA, CO34aBAEMOrO NMEPEMEHHbBIM NEKTPUYECKIM TOKOM B 0OMOTKax CTaTopa,
C 31eKTPUYECKMM TOKOM, KOTOPbIN reHepupyeTcs B 0OMOTKax poTopa.

JTOT MPUHLMM CTasm UCMOMb30BATbCA B ACUHXPOHHbIX INEKTPUYECKMUX MalLHaX
nocne Toro, Kak B 1888 r. utanbsHckuii dpusnk . Peppapurc n cepbckuin nHxeHep H.
Tecna He3aBUCKMMO OPYr OT Apyra OTKPbUIN ABNEHME BPaLLaoWeroca MarHUTHOrO Nosns,
KOTOPOE CO3[aeTCsA MpW HANOXKEHUN IBYX Uy bomee nepemeHHbIX MarHTHBIX Nosiel
OVHAKOBOW YaCTOTbl, HO CABMHYTHIX B MPOCTPAHCTBE Mo da3se.

Ecnn no obmoTke cTaTopa NycTUThb TpexdasHbili MepemeHHbIn TOK, TO BO3HMKaeT
Bpallatolleeca MarHUTHOe Mnose, KOTOPOe, B3aMMOAENCTBYA C TOKOM, MHIOYLMPY-
emMblM B 0OOMOTKax poTopa Nosiem CTaTopa, CO3AaeT MexaHyecKoe ycunme, Kotopoe
3aCTaBNAET POTOP BPALLATLCA B HANPaBNEeHWUM BPALLEHNA MarHUTHOIO Nond. [pu 3Tom
CKOPOCTb BPALLEHMA POTOPA MEHbLLE CKOPOCTM BPALEHA NOMAA CTaToPa, T.e. POTOP
MO OTHOLLEHNIO K MOS0 CTAaTOPa BPALLAETCA aCMHXPOHHO. CKOPOCTb BPaLLeHWA poTopa
33BUCUT OT CKOPOCTW BPALLEHWA MarHATHOMO NOMA CTaTopa 1 ONpeaensaeTca 4acToTow
MUTAOLLErO TOKA M YMCIIOM Map NOMOCOB.

B 3aBMCMMOCTM OT CNoCoba BbiMONHEHMA OOMOTKM POTOPa Pa3NYaloT aCMHXPOHHbIE
3NEeKTPOABUraTENN C KOHTAKTHBIMK KOMbLIAMU 1 KOPOTKO3aMKHYTbIE. [1py nycke acuH-
XPOHHOTO 3M1EKTPOABUIaTENA C KOPOTKO3AMKHYThIM POTOPOM BO3HWUKAET MyCKOBOW TOK,
BeSIMYMHA KOTOPOro B 4—7 pa3 NpeBblliaeT HOMUHANbHbIN. YTOObI CHU3WUTL MYCKOBOW
TOK, €ro BKJIIOUAIOT Ha MOHWKEHHOE HamnpsxeHe, a Mocse 3amnycka oOMOTKy poTopa
ACVIHXPOHHOTO ABMraTeNs 3aMblKaloT HAKOPOTKO. BO34YLWHbIM 3a30P Y aCMHXPOHHOTO
ABUraTens JosxeH ObITb BO3MOXHO MEHBLLINM.

[MPUHLXM aCUHXPOHHOW 3NEKTPUYECKOM MALLMHBI MOXHO UCMOMb30BaTh A1A
CO3[aHVA TArOBOIO YCMNWA B HeCkonecHbIx noesnax. B aTom cnyuae ctatop Aguratens,
K KOTOPOMY MOABOANTCA NEPEMEHHbIN TPEXPA3HbIV SNEKTPUYECKUI TOK, Pa3MeLlaeTCa
B BaroHe, a POTOP — BLOJb PENbCOBOTO MyTU. BO3HUKHET TATOBOE YCUIIVE, Y MNOCKNIA
CTaTop, a BMeCTe C HUM W1 Moe3a ABNHETCA BAOSb MIOCKOrO POTopa. Takow ABMraTenb
NOMYYNI Ha3BaHME NIMHENHOTO aCUHXPOHHOTO. JIMHENHbI aCUHXPOHHbIN ABUraTeNb
nMeeT 6onblIve MPEVMYLLIECTBA NMPU MCMOSb30BaHMN B CKOPOCTHBIX OECKONECHbIX
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noespnax. Y Hero HeT orpaHnYeHKna No CKOPOCTK, Tak Kak OH He MMeeT BPaLlatoLLmMxca
yacTel, KOTOpble MPU BbICOKMX CKOPOCTAX MOTYT ObITb Pa30PBaHbl LIEHTPOOEXHbIMM
CUNamMu, a, CnefoBaTeNlbHO, He BO3HMKAET 1 BMOpaLMii. Kpome Toro, camu BpallatoLmecs
4acCTV NoABEPKEHbBI ObICTPOMY M3HOCY. [1oe3f C NMHENHbIM aCUHXPOHHbBIM ABUraTeNemM
MIMEET XOPOoLWKWe AUHAMUYECKME XapPaKTePUCTNKI: Tak Kak MacCa ero HeBesvka, OH
ObICTPO HabMPaEeT CKOPOCTb 1 NErko TOPMO3UTCA, NPV 3TOM PeKyrnepmnpyemMasn sHepriis
BO3BPALLAETCA B DNEKTPUYECKYIO CETb.

CyLlecTByeT MHOrO BapyaHTOB KOHCTPYKLUMWI TMHENHOMO aCMHXPOHHOIMO [BUra-
Tena. OauH 13 HUX COCTOUT B ClieAytoLeM: CTaTop Pa3BepThiBaeTCA BAOb MOMNOTHA
(QKTMBHBIV NMYTb), @ POTOP, BLIMONHEHHbIM B BUAE aNiOMUHNEBOW WKHbI, — B BaroHe.
oe3n CTaHOBUTCA Nerde, Tak Kak OH He HeceT TAXeNoro CTatopa, Macca KOToporo
cocTaBnsaeT 1/4 maccbl noesna; KpoMe Toro, oTnagaeT HeobxoAUMOCTb NepeaaBathb
SNEKTPO3IHEPIMIO HA SKMMAAX, ABUXKYLLMUICA C BBICOKON CKOPOCTbI0. OfHAKO CTOMMOCTb
AKTVBHOTO MyTW TaK BbICOKA, UYTO MPUXOAMTCA OT STOFO BapMaHTa OTKa3aTbCA.

[pyron BapraHT npeayCcMaTprBaeT, Harnprmep, pasMelleHre B BaroHe ABYX CTaTOPOB,
MeXxy KOTopbiMK C 3a30pamy 30-40 Mm pacnonaraetca aioMr1HeBada WnHa, yCcTa-
HaB/MBAEeMasA Ha MOJSIOTHE. ITO ABYCTOPOHHUI NINHENHbBIN aCVHXPOHHbBIN ABUTaTENb
C BEPTUKANbHbBIM PACMONOKEHNEM AMIIOMMHMEBON LWHDBI 1 CTATOPOB. Takas KOHCTPYKLMA
TATOBOTO [ABUraTeNA OYeHb YCIIOKHAET YCTPOWCTBO «CTPENOYHbIX» MepeBOAOB. JTa
npobnema Nerko PeLlaeTcs NpYMeHeHeM OaHOCTOPOHHETO MHENHOTO aCUHXPOHHOMO
ABuratend. B 3Tom cnyyae B BaroHe B ropy30HTaIbHOM NONOXEHMN pa3MeLLaeTca OanH
CTaTop, @ ANNOMNHMEBAA WIWHA PACMONaraeTcA Ha NoNoTHe. [1na yBenmueHns MarHUTHOM
NPOBOANMOCTI MO Hee MOKHO MOSIOKUTL CTaNIbHOW CEPASYHMK. Ta KOHCTPYKLMA
NOyYMUna HasBaHme «CaHasmy». OfHaKo TAroBOe yCunme oAHOCTOPOHHEro IMHEN-
HOMO aCMHXPOHHOIO ABUraTeNA NPV NPOYMUX PABHbBIX YCIOBUAX BABOE MEHbLUE, YEM
[BYCTOPOHHETO.

[Py MCNONB30BAHMM IMHEMHOIO aCMHXPOHHOIO ABMraTeENA NONOTHO AOPOr He
NoABEPKEHO TeMrnepaTyPHbIM Harpy3Kkam, Tak Kak npu ObICTPOM ABMKEeHWM noe3aa
YYaCTKM AOPOTH, Ha KOTOPBIX MPONCXOAUT B3aVMOAENCTBINE MAarHUTHOMO NOAA CTaTopa
C 2MEeKTPUYECKNM TOKOM POTOPA, He YCMEeBAIOT HarpeBaTbCA. A CTaTOP HarpeBaeTCA
TennoM, KOTOpOoe BblAenaeTca NpoTeKaloWwmnm B MPOBOAHVKAaxX TOKOM. HarpeBaHume
CTaTopa — OfHa 13 Cambix Cepbe3HbIx NMpobnem. OCHOBHOE HaMpaBfeHue ee peLleHus —
MNCMONb30BaHMe CBEPXNPOBOHMKOB.

ABneHne CBEPXNPOBOAMMOCTM, OTKPLITOE B Havane XX B. 1 NOMy4MBLIEE TEOPETU-
yeckoe 060CHOBaHMWE 25 NeT CyCTs, XapakTepusyeTca NONHbIM OTCYTCTBMEM COMpPO-
TUBNEHNA TOKY 1, CNeA0BATENIbHO, TEMIOBbLIX MOTePb. BO3HMKAaeT OHO B NPOBOAHMKAX,
OXNaXKAEHHbIX 0 TemmnepaTypsbl, 6113Kol K abcontoTHomy Hyo (0 K =-273°C).

BBeaeHHbIN B CBEPXMPOBOAALLYI0 OOMOTKY 3EKTPOMArH1Ta 3NeKTpUYecKunii Tok,
NPaKTUYeCKN He BCTpeYast CONMPOTUBIEHWs, OyAeT LMPKYIMPOBATb B HE MPOAOTKM-
TenbHOe BpemdA. Hanpumep, Yyepes CBepXnpoBOAALLME MATHWUTLI, M3rOTOBNIEHHbBIE B BUAE
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KaTyllek pasmepom 1,2X0,6 M, MOrPYXKEHHBIX B MUAKNIA FeniA, MPOMyCKam TOK CUION
10° A. OH ybbiBan B CyTKM Ha 1%.

OueHb BaXKHO HalWTK crnnasbl, obnagatolle CBOMCTBOM CBEPXNPOBOANMOCTN
npu 6onee BbICOKMX TeMmnepaTypax. YAanocb Co3faTb CBEPXMPOBOAHNK U3 HMOOKA
N repMaHna C KpUTUYECKOW TemnepaTypon (TemnepaTypown, Npy KOTopoK crnnas
NprobpeTaeT CBONCTBA CBEPXMPOBOAHMKA), paBHoM 22,3 K. Takyto TemnepaTypy MOXHO
NONYUYNTD YrKe C MOMOLLbIO XKIOKOrO BOAOPO[A, @ HE XIAKOrO reflng, a 9TO 3HAUNTENIbHO
npolie 1 ropa3ano Aetesne. Co3aaHve matepranos, 06nafaloLLnx CBEPXNPOBOAALLMMM
CBOVICTBaMV NPV KOMHATHOW TeMMNepaType, UTo TEOPETNUYECKI HE UCKIOYAeTCH, MPUBENO
Obl K HACTOALLIEN PEBOIOLMM B HAaYKe U TEXHWKE, B YaCTHOCTU Ha TpaHCnopTe.

Hapsay ¢ 6eccnopHbiMU JOCTOMHCTBAMM JIMHENHbIVI ACUHXPOHHbI 1BUraTeNb
obnafaet v CyllecTBeHHbIMU HefloCTaTKamu. Jloporo CTOWT ero HenoaABUKHaA YacTb,
BbITAHYTAA BAOb MyTW. YBENMUMBAETCA PACXO SHEPIMM, MPABLA, CHUXAIOTCA PACXOAb!
Ha PeMOHT v aKkcnnyataumio goporn. KMz strix asuratenen Hke, yem, Hanpumep, KM
OBBIYHOTO TAFOBOrO MEKTPOABUIATENA MOCTOAHHOIO TOKa, Y KOTOPOro OH paseH 0,92:
K nHemHoro acHXpOHHOIO ABUraTENA C aIFOMUHMEBBIM POTOPOM CcOocTaBndaeT 0,88,
CO CTanbHbIM potopom — 0,7.

OfHaKo camble CyLeCTBEHHbIE HeOCTATKM IMHENHBIX aCUHXPOHHbIX ABUraTeNen —
Marblil 3330 MeXAy ABVKYLMMNCSA 1 HENOABVKHbBIMU YaCTAMM, KOTOPbIN He obecne-
ymBaeT 6€30MaCHOCTM ABMKEHMA NOE300B NPU BbICOKMX CKOPOCTAX, U TPYAHOCTH,
CBA3aHHbIE C NOABOAOM TOKa K ABVXKYLIEMYCA noe3ay. TV HefOoCTaTKM 3aCTaBNAT
00PaTUTLCA K TMHENHOMY CUHXPOHHOMY ABMUraTeNto. B IMHENHOM CUHXPOHHOM ABWra-
Tene oOMOTKa CTaTopa MOAKIIYAETCA K CeTU NepeMeHHOro Toka, a 0bMoTKa poTopa
NUTaeTCA NOCTOAHHbBIM TOKOM. B3anMoaencTBmne MarHUTHbIX Nofen CTatopa 1 potopa
NPVBOAUT K BO3HUKHOBEHMIO KPYTALLErO MOMEHTa, NOA4 AENCTBMEM KOTOPOrO POTOP
BPALLAETCA CUHXPOHHO C BEKTOPOM HaMPAXEHHOCTM MarHUTHOrO NOMA CTatopa.

[nAa nycka CMHXPOHHbIX 3NeKTPOABUraTeNen MCMOSb3YIOT: BCMOMOraTeTbHbIN
[BUraTenb Masion MOWHOCTK, KOTOPBIV PA3rOHAET CUHXPOHHbIN 3N1eKTPOABUIaTe b
C OTKJTIOUEHHOIO Harpy3KoW; MNaBHOE YBEIMUEHWE YaCTOTbl HANPAKEHNA B CTATOPHOM
0OMOTKE; BPALLIOLMIACA 3NEKTPOMArHUTHBIA MOMEHT, KOTOPbIN BO3HUKAET B pe3ysibTaTe
B3aMMOAENCTBMA MarHUTHbIX MOMer CTatopa C NonemM TOKa, HaBeAEHHOIO B MyCKOBOW
obMmOoTKe nnn Tene potopa. lNocnegHmin cnocob, NpeacTaBnAoWmin COO0M aCUHXPOHHbI
cnocob nycka, Nony4nn Hanbosbliee pacnpoCTPaHeHwe.

B IMHENHOM CYHXPOHHOM ABUraTene HemoaBm<HaaA YacTb — CTaTop — COCTOUT
13 CUCTEMbI MPAMOYTOSbHbBIX KOHTYPOB, YNIOMXEHHbIX BAOSIb BCETO MYTH 1 MUTAKOLLMXCA
OT TpexdazHom cetn. NoABMKHaAA YacTb ABUraTeNa — POTOp — COCTOUT U3 pAfAa
OAMHAKOBbIX MPAMOYTOJIbHBIX KOHTYPOB, MO KOTOPbLIM MPOTEKAIOT NMOCTOAHHBIE TOKK
OAMHAKOBOW CUIbI 1 YepedyroWwerocs HanpasneHns.

Tokwm B CTaTOpe, CABMHYTHIE APYT OTHOCUTENIbHO APYra BO BPEMEHN 1 MPOCTPaHCTBE
Ha 1/3 nepwopa, CO30al0T MarHNUTHOE Mose, nepemellaLieecd oAb NyTn. Baanmo-
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[enCcTByA C TOKamMM POTOPa, OHO CO3LaeT TATOBOE YCUNME, KOTOPOE NMepeMeLLaeT poTop
BAOJb PENbCOBOrO MOMOTHA.

JIMHEMHBIV CUHXPOHHbIV ABMIaTeNb CTaHOBUTCA BECbMa 3GOEKTMBHBIM B TOM Clydae,
ecnv obMoTKa poTopa npeacTasnaeT cobor CBepXNPOBOAALLIME NEKTPOMArHuTbI,
KOTOpPble CNOCOOHbI CO3[jaBaTb OrPOMHYIO HaMarHUYMBALOLLLYIO CUITY MPW Masbix 3aTpaTtax
3NEKTPO3HePruK. B 3ToM Ciyyae paccToaHne Mex [y POTOPOM W CTaTOPOM B NIMHENHOM
CYHXPOHHOM ABMWraTene CoOCTaBnAeT AecATble AOM MeTPa, YTO BMOJIHE AOCTAaTOYHO
Ana 6e30MacHOro ABMKEeHNA Noesaa Npu BbICOKMX ckopocTax. CneayeT OTMETUTD,
yTO 6OMBLIOE PACCTOAHME MEX[Y NOABVKHOW 1 HEMOABMKHON YaCTAMMN IMHENHOTO
CUMHXPOHHOTO fBMraTens NpUBOANUT K TOMY, UTO C OOMOTKamu poTopa cLieniseTca
CPaBHUTENbHO HEOOMbLLAA YaCTb MarHUTHOIO MOJIA, CO3aBAEMOro CTaTOPOM. MIMEHHO
No3TOMY 1 TPebyoTCA CUSTbHbIE TOKM, HEOOXOAMMbBIE ANA CO3[aHNA JOCTAaTOUHOro
TArOBOro ycunua. Tak Kak CUibHble TOKM NPUBOAAT K O4eHb HONbLIVM TEMIOBbIM
noTepsam B MPOBOAHMKaX, TO 6€3 peLleHs MPobnemMbl CBEPXMPOBOAVMOCTY NIMHENHDI
CMHXPOHHbIV IBMraTeNlb CTAHOBUTCA HepeanbHbIM. BcneacTeme aToro B pa3pabaTbiBa-
eMblX Moe3aax C IMHEeNHbIM CUHXPOHHbBIM ABUraTeNeM NpPeanonaraeTcs, 4To 0OMOTKa
ero potopa byaeT BbIMOHEHA 13 CBEPXMPOBOAALLMX MAaTEPUANIOB.

KOHCTPYKTMBHO IHENHbIE CUHXPOHHbIE ABUraTeNIY CIIOKHEE, YEM aCUHXPOHHbIE.
Mpu MCNoNb30BaHWM B Noe3aax CMHXPOHHbIX ABUratesien octpee CTouT npobnema
3aLLMTbl MACCaXMPOB OT BO3AENCTBUNA CUIbHOMO MarHUTHOIO MOSA.

MpW OTHOCKTENBHO MasblX CKOPOCTAX ABMXeHMA (1o 200-250 kwm/4) Gnaroaapsa
NPOCTOTE KOHCTRYKLMM, BO3MOXKHOCTI IEMKOrO MyCKa, OCTaHOBA W MIaBHOMO M3MEHEHWA
CKOPOCTV NpefnoyTeHre 0bblUYHO OTAAETCA IMHENHOMY aCMHXPOHHOMY ABMraTento. [pn
60MbLIVX CKOPOCTAX MPENMYLLECTBA Ha CTOPOHE NIMHENHOMO CUHXPOHHOIO ABMraTens.
JInHenHble aBUraTeny — OCHOBHbIE ABUIaTeNM NOE3A0B Ha MarHUTHOW NOLYLLKe.

[na co3ganva MarHUTHOM NOAYLLKM UCNOMb3YIOTCA TE e MPUHLMMbI, KOTOPbIE Nern
B OCHOBY Pa3paboTKM TArOBbIX IMHeNHbIX ABMraTenen. Cambli NpoCTor Cnocob —
MCNOMb30BaHWE CUMbl OTTANKMBAHWA OAHOUMEHHbIX U NPUTAMBAHNA PA3HOUMEHHbIX
nontocoB mMarHuTa. Eue B 50-x rogax XX B. MOCTOAHHbIE MarHWUTbl Obl Cabbl U Ana
CO3[aHVA B Moe3dax MarHUTHOro NoABelWnBaHa He NnpurogHbl. B nocneaHmne roabl
Hnaroaapsa NOABNEHWIO YYULEHHbBIX MArHUTHBIX MaTepranos, Hanpumep bapuesblx
beppwuToB, B pAfie CTpaH Hauyan1cb Pa3paboTKN KOHCTPYKLUIA MOE3A0B, UCMOMb3YHOLIMX
[NA CO34aHMUA MArHUTHOM NOAYWKN NMOCTOAHHbBIE MarHUTbI. CyLWeCTBYIOT NPOEKTHI,
B KOTOPbIX MarHMTHaA NeBUTaLMA JOCTUTAeTCA CUNON MPUTAXKEHWA MOCTOAHHbIX
MarH1TOB, Pa3MeLLeHHbIX B BarOHe, K CTaflbHOMY PesibCy; B APYTMX MPOeKTax MarHUTHasA
noAylKa CO3haeTCA 3a CYeT OTTaNIKMBAHWA OAHOVMMEHHbBIX MOMOCOB MOCTOAHHbBIX
MarHuUTOB Noe3fa W penbca.

Hanpumep, 8 AHMUK pa3pabaTbiBaeTCs MPOEKT, MO KOTOPOMY MarHUTHasA NoAyLWKa
CO3[0aeTCA KepaMMiyeCcKUMm MarH1nTamy, cogepatimmm 90% OKNCK kenesa, a Takxe
APYrvx oKMCNoB. [MogbemHan cuna Taknx MarHuToB B 50 pa3 6osiblie, Yem CTanbHbIX.
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Cvna OTTankMBaHWA KePaMUUECKIX MarHUTOB, YNIOXKEHHbIX Ha MOMOTHE OPOMM 1 pa3me-
LWEHHBIX B HVPKHEW YaCTV BaroHa, CNocoOHa MoAHATb BaroH MAacCoW 5 T Ha BbICOTY 25 MM.

MOCTOSAHHbIE MArHUTbl MOXHO 3aMEHNTb 3NEKTPOMarH1Tamu. B 1910 r. 6enbrimin-
CKUI MOHTep 3. bawne nocTpown NepByo MOLEb BarOHa Ha MarHUTHOWM NoABeCKe,
MCNOMb30BaB AN1A 3TON Lenin aneKTpomMarHuT. Mogenb Maccor 50 Kr He TONbKO napusia
B BO3[yXe, HO 1 pa3BMBana GaHTacTMUeCcKyto Mo Tem BpemeHam CkopocTb 500 Kwv/u.
Hepes ueTBepTb Beka HEMELKMI VHXKeHep Kemnep nocTpous ApYyryto MOAes b BaroHa Ha
MarH1THOW nofyLwke v, byayun bonee NpakTUYHbIM, B3AN NaTeHT Ha 13obpeTeHne. 1 B
STOM MOAENV 1N CO3AAHMA MAarHUTHOM NOAYLLIKM OblN MCNOAb30BAHbBI 3N1EKTPOMATHUTBI.
OfaHaKo aneKTpoMarHUThl TpebytoT CCTeMbI CTabWNM3aLMK, KOTOpas, BO3AENCTBYA Ha
BeNIMYMHY TOKa B X 0OMOTKe, NoAAepKMBaeT NOCTOAHHbIN 3330p MeX/1y 3eKTpomar-
HUTOM 1 MOBEPXHOCTHIO My TH.

Hanbonee adpdeKTnBHbIV CNOCO6 CO3AaHNA MarHUTHOW NNEBUTALMMN COCTOMUT B MpYMe-
HEHWN SNEeKTPOAVHAMNYECKON MarHUTHOM NOABECKN. Takime NoABeCKM PaboTaloT B COOT-
BETCTBUM C y>Ke 3HAKOMbIMI HaM MPVHLMMAMM OENCTBUA aCUHXPOHHOW 1 CUHXPOHHOWM
3NEeKTPUYECKMX MaLLMH. B 31eKTpoANHaMNYECKON MarHUTHOW NOABECKE, OCYLLeCTBNA-
MOV MO MPUHLMMY aCUHXPOHHOWM 3M1EKTPUYECKON MaLLVHbI, MPONCXOAUT B3aMMOen-
CTBVIE MArHUTHOTO MO, CO3[1aBaEMOrO NePEMEHHbIM SEKTPUYECKIM TOKOM B OOMOTKaX
CTaToOPa, C NMEKTPUYECKMM TOKOM, KOTOPbIV MHAYLIMPYETCS B OOMOTKaX poTopa. Tak e
Kak 1 B IMHEMHOM aCYHXPOHHOM ABMraTesie, SKOHOMUYHOCTb 3TOro cnocoba cylle-
CTBEHHO MOBbLIWAETCA, €C/IU SMEKTPUYECKNIN TOK LMPKYSVPYET B CBEPXMPOBOAALLEN
MarHUTHOW KaTyLKe.

Vlnev NpOeKTOB HOBbIX TPAHCMOPTHbBIX CPeACTB

Mpexae, Yem roBOpPUTL O TpaHCNopTe OyayLIero, PAaCCMOTPUM, KaKVMM MPOEKTamu
HayKa pacnonaraet cerofHa, Kakme naeu, 3anoxeHHble B 3TUX NPOeKTax, OKaxKyTCA
nonesHbIMK 3aBTPa.

TaK Kak TpaHCMopT UrpaeT OrpPOMHYIO POJIb B YenloBeyeckomM 0OLLECTBE, pa3padboTke
TPAHCMOPTHbBIX CPEACTB YAeNAeTCA 0UYeHb O0SbLIOe BHMAHUE Ha BCEX KOHTUHEHTaX.
[a3eTbl 1 XKypHarbl BCEro Mnpa nyonmkyoT MHGOPMALIMIO O HOBbIX, MHOM1a HEOXKUAAHHbIX
1 BECbMA 3K30TUUYECKMX TPAHCMOPTHbBIX CPEACTBAX M HOBbLIX MPUHLMMAX, KOTOPbIE B HYX
peanu3yoTca.

VIHEPLMOHHbI U «3aBOACKO» TPAHCMOPT OCHOBAH Ha NPUHLMNE UCMONb30BaHMA
KNHETUYECKOW SHEPrnn MaxoBMKa, YCTAHOBIEHHOTO Ha NOABUXHOM COoCTage. Vaed
Takoro ABWratens, NpeanoxeHHan pycckum nHxeHepom B, LLytepckim 6onee 100 net
Ha3aj, Hambonee NoMHO ObiNa peanvosaHa B LLselapuy, rae bbinv NocTpoeHsl 17
aBTOOYCOB BMECTMMOCTbBIO MO 70 MacCakKMpOoB ANs paboTbl Ha TOPOACKMX MapLIpyTax,
M YaCTNUYHO B KOHIO MPOTAKEHHOCTbIO 4,5—7,7 KM. VIHepLMOHHBI ABMraTeNb becliymeH
1 He 3arpAazHaeT atMocdhepy. CynepmaxoBrk Maccor 100 Kr npu CKOPOCTY BpaLleHWa
30 TbicAY 0OOPOTOB B MUHYTY 3aMacaeT SHepro Ana npobera N1erkoBoro aBToMoouna
Ha 160 Km.
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[MaccaxmpcKre KoHBerepbl (OB1KYLLMECA TPOTyapbl) HaYanm NPUMEHATLCA € 50-X
rO10B HaLWEro BeKa. ITO BCMOMOraTeNbHbIA TPAHCMOPT 418 NepeMeLleHna NacCaknMpoB
Ha KOPOTKME PaCCTOAHMA B MeCTax MaCCOBOIO CKOMIEHWA NII0AeN: Ha nepexofax nog
yAMLUamn v NNoLWaaaMy, B METPO, apornopTax, Ha BOK3anax, Ha 3aBofax, B KPYMHbIX
MarasnHax, NapKax, Ha BblCTaBKax U T.n. [10 KOHCTPYKLMM — 3TO NIEHTOUHbIE, NNACTUH-
yaTble, TeNeXKeUHble KOHBerepbl C PasNnYHbIMN NPYBOAAMM, @ TaKXKe CUCTEMBI C OTKPbI-
THIMW U 3aKPbITBIMU CIOEHUAMM. [TaCcCaKmnpCKme KOHBeMepPbl JOBOMbHO AOPOrMe Kak
B YCTPOWCTBE, Tak M B 3KCMyaTaLmm.

VHxeHep 1 npeanpuHMaTent In1oH Mack npeacTaBun KOHLUENUMIO COOCTBEHHOIO
BUAeHNA TpaHcnopTa byayuiero (puc 10.11). CBoe noBeCcTBOBaHME In10oH Mack HauvHaeT
C OMWCaHVA PA30YaPOBaHMSA, C KOTOPbIM CTOSNKHYCA, KOrla y3Han o6 yTBepKaeHWn
CUCTEMbI BBICOKOCKOPOCTHbIX Moe310B B KanudopHun. OH NCKpeHHe YaMBIeH TeMm,
KaK B O[THOM U3 CaMblX BbICOKOTEXHOMOMMYHbIX LITATOB MOABUACA MPOEKT KeNe3How
Jlopory, KoTopasa 0bnafaeT oueHb BbICOKOW YAENbHOW CTOMMOCTbIO KUITOMETPA, HO
obecneymBaeT OAHY 13 CamblX HV3KMX CKOPOCTen B mupe. [Mp1r 5TOM M3BECTHbIV VIHBE-
CTOP NOAAEPKMBAIOT MAE CO3AaHVA CKOPOCTHOIO Noe3fa. [10 ero MHeHwuto, 3TOT B[
TpaHCnopTa MOXeET ObITb YCMELIHbIM TOMBbKO B TOM CIly4Yae, eCiin OH OyaeT nyylle camo-
neta v aBToMobunA. OHaKO B SKCMyaTaLmMy NMoe3s OPoXe KPbINaTon MallvHbl v Mpn
STOM CyLLIEeCTBEHHO MeASieHHee. K Tomy xe Mack NoAUYepKIMBAET, YTO Kene3HOA0OPOKHOE
cooblleHVe B cpefiHeM Ha Ba MopAaKa OnacHee Bo3ayLWHOro. OH CUMTaET, YTo Npu
CONUAHBIX MHBECTULIMAX MOXHO CO3AaThb NMPUHLMMNMANbEHO HOBbIM BUA TPaHCNOPTa. K ero
AOCTOMHCTBaM OyAyT OTHOCUTbCA 6E30MaCHOCTb, CKOPOCTb, JOCTYMHOCT, YAOOCTBO,
BCEMOrofHOCTb, CAMOAOCTAaTOUHOCTL B MilaHe 3HeproobecneyeHns, yCTonUnBOCTb
K 3eMNeTPACEHVAM U IaXKe TO, UTO OHO He CO3AaeT MNOMEX APYTMM YUYaCTHMKaM ABVKEHNA.

PucyHok 10.11. 3cku3 Hyperloop
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[No cnoBam Macka, Hyperloop cTaHeT naTbiM OCHOBHbIM BUAOM TPaHCMopTa A0ONOS-
HUTENBHO K NOe3AaMm, CamosneTam, aBTOMOOUAAM 1 Kopabnam. OH BUANT AaHHOE 1306pe-
TeHVEe B Ka4eCTBe 1AeabHOro NnepesBosyrka Mexay ropofaMmy Ha pacCToOAHUA [0
1500 knnomeTpoB. [pur Gonee AnnTENbHBIX MyTeWEeCTBMAX CBOIO BbIFOAY AEMOHCTPUPYIOT
CBEPX3BYKOBbIE CamoseTbl. Bo3ayLHOMY CyHY HEOOXOAMMO BpeMA Ha B3NeT 1 NOCaAKY,
K TOMY ke ANA JOCTUKEHWA BBICOKNX CKOPOCTEN emy TpebyeTca NOAHATLCA AOCTAaTOUHO
BbICOKO, UTOObBI BOWTY B 30HY Pa3pexeHHOro Bo3fyxa — Tam COMPOTUBEHME CpeAbl
HaulHaeT nafaTb B reOMeTpUYecKom Nporpeccui. JononHUTENsHO K 3TOMY ANd CaMo-
NeToB He TpebyeTcA Co3AaHNne CIIOKHOM A0POrocToALIen MHGPACTPYKTYPbI: a3pONopTbl
yXe eCTb Mo BCemy MuUpy. Ho npu CHUxeHnn aanbHoCcTi Ao 1500 KM CBEPX3BYKOBbIE
nepeneTbl Mo BO3MyXy CTaHOBATCA OECCMbICIEHHbBIMM: CIULLIKOM Mano BpeMeH! yaeTcs
NoANePKNBATb KPENCEPCKY0 CKOPOCTb. IMeHHO B 3TOM chepe 1 yaacTca NpUMEHNTD
Hyperloop.

VloeanbHbIM TPAHCNOPTOM ABNAETCA TenenopTtaymna. Ho noka ee HUKTO He CMor
OCYyLIECTBUTb B TPebyeMoM MacliuTabe, ocTaeTca HafeAaTbcA Ha Hyperloop. B ocHose
HOBOW c1CTeMbl — Oofblas TPy6a, MPONOKEHHAA Hafl 3emnen unu nof Het. OgHM
3 MPOTOTUMOB 3TOV TEXHONOMMW ABIAETCA CTapas MHeBMaTUueckas Ciyxba obmeHa
MCbMamM U HeBOMbLUMMI MOCBINIKAMK MEXAY COCeAHNUMI 3AaHnAMN. [1na nepeBo3Kku
noaen MoXKHO 3af1eMCTBOBaTL HOMbLME BEHTUAATOPBI, OAHAKO fAake nepeesq 13
Can-OpaHumcko B Jloc-AHgpkenec Ha pacctoaHme 560 KMnoMeTpos CTan Obl HeBO3-
MOMXHbBIM 113-38 TUFAHTCKVIX CUIT TPEHWA 1 COMPOTUBIIEHNA BO3YXa.

PucyHok 10.12. Hyperloop B BakyymHoW Tpy6e
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PucyHok 10.13. PacnonoxeHue naccaxkupoB B Kancyne Hyperloop

[pyro BapuaHT — co3faHue B Tpybe Bakyyma Wiu oueHb G/IM3KOro K HeMy
COCTOSIHWA, @ TakXKe UCMONb30BaHME MAarHUTHOW NOAYLWKW. DTOT KOHLENT npeano-
naran NpUMepHO Takyto »e TexHonoruo. Ho noanepkaHme o4eHb HU3KOro AaBneHns
BbIIbETCA B OFPOMHbIE 33aTPaThl SHEPI UM, K TOMY e COTHU CTbIKOB U CTaHLUV BPSAA MK
BOOOLLE NO3BOMAT [OOUTLCA TPebyeMOro COCToAHMA. JoNONHUTENBHO K 3TOMY I0H

PucyHok 10.14. 3D Busyanusauusa Hyperloop
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Mack ynoMrHaeTcs Tak Ha3biBaeMbli IUMUT KaHTPOBWLA: HEBO3MOXKHO OeCKOHEUHO
NpPUONMXKATb AMaMETP Kancysbl K BHyTPEeHHeMy AuameTpy ToybonpoBoaa, Befb
B KOHEYHOM CueTe Kancyna CTaHeT NOPLIHEM, TONKALWMM BO3AYX, YTO UCKIIOUNT
BO3MOXKHOCTb TaKMX NyTelWecTBUIA. Y BCEX NepeUncieHHblx npobnem eCTb 0aHO
pelleHe. [pednpunMUmBLIY ameprkaHel npeanaraeT NCnofib3oBaTb NPUHLKM
HacoCa: B HOCOBOW YacCTW KaXKOW 3aKPbITOM KabMHbI HEOOXOAMMO YCTaHOBUTL MOLLHbI
BEHTWNATOP, KOTOPbIV Obl NepeKayrBan BO3AyX B XBOCTOBYIO YacCTb. BMmecTe ¢ Habopom
CKOPOCTK 3TO NMO3BOAMIO Obl 06ECneunTb TPAHCMOPT BO3AYLUIHOW NOAYLIKON: Ha
ckopocTn okoso 1100 KM/u Koneca yxe He CMOryT nofaepxatb Tpebyemon addek-
TUBHOCTN Y HAAEXHOCTU.

Cnenom BO3HMKAET ellle OAMH BOMPOC: OTKY/a B3ATb HEOOXOAMMYIO /19 BpaLLleHNs
BEHTUNATOPOB dHEPru? BepHee, raoe ee XpaHUTb NPU KECTKMX OrpPaHUYeHNAx
Pa3MepoB 1 MaccChl Kancyn? InoH Mack yxke BCe npofyman: notpebyeTcsa ycTa-
HOBKa aCMHXPOHHOTO IMHENHOIO 3NeKTpoasuratend. Takom nCnonb3yeTca B noe3aax
MocKoBCKOV MOHOPENBCOBOW TPAHCMOPTHOM cucTembl. ObLIan NMPOTAXKEHHOCTb
NIVHEeHOro ABWraTeNs A0MXHa COCTaBUTbL MpUMeEPHO 1% oT annHbl Tpybonposofa. Mpn
5TOM OH OyfleT 0Pa3roHATL Kancyny uepes Kaxable 110 KunomeTpoB. UTo e HacueT
MOMHOrO 3HePreTMYeCKoro camoobecneueHnsa? ECnv NoKpbiTb TpyOy poTosnemeHTamu,
TO BblpabaTbiBae@MOM MOLIHOCTI C IMXBOW XBATUT Aaxke A7s TOro, 4Tobbl obecneunTsb
3KCMyaTaLUmio COCTaBa HOUbIO M B MAaCMYyPHYIO MOrofy. JHepruo ConHeYHbIX batapen
MOKHO 3amacaTb B akkyMynaTopax v NHeBMatTnMyeckrx bannoHax. Bo BTopom
cnyyvae nyLeHHbIM B Tpyby BO3Ayx OyaeT TonKaTb noess B 06paTHOM HanpasneHuu,
YTO MO3BOMUT BKIIOUMUTL «33HIOI0» CKOPOCTb BEHTUAATOPA, KOTOPLIV CTaHeT pabo-
TaTb B pexumMe reHepatopa. MowHOCTb KOMNpPeccopa COCTaBAAeT NpUMepHo 436
NOLWAANHbIX CU.

B nononHeHne K TeopeTrnyeckom 4actn 3noH Mack onucan nprumep KOHKPETHOW
peanu3aumun Hyperloop Ha nprmepe neperoxa Jloc-AHaxxenec — CaH-OpaHuUmCKO.
B Takon cncteme MOXHO MCMOSb30BaTh 28-MeCTHbIe repPMETUYHbIE Karncysibl, KOTOpble
OTXOAMNW Obl OT CTAHUMN Kax[ble 1BE MUHYTbI, @ B YaChl MUK UX YaCTOTY MOXHO
MOBLICUTDL 1 BOBCE A0 OAHOIO pa3a B 30 CekyHA. B nepcnekTBe MOXHO CO3laTb Aaxe
rPy30Bble OTCEKM, B KOTOPbIE YMECTATCA TPW NErKOBBIX aBTOMOOUIA C MaCCaXMpamm.
PaccTosiHve mexay ABYyMA COCefHMMM Kancynamm B Tpybe JO/MKHO COCTaBNATh
npvmepHo 37 kunomeTpoB. Obliee Bpema B NyT — 35 MUHYT. [11A cpaBHeHWs: nyTe-
WecTBKMe Ha camorneTe 3ammeT 1 yac 15 MMHYT, Ha HOBOM CKOPOCTHOM noe3fe — 2 vaca
38 MUHYT, Ha aBTOMO6OWNE — 5 Yacos 30 MyHYT. Onopbl TpyboNpoBoAa NpeanonaraeTcs
yCTaHaBNMBaTb Ha PacCTOAHUM 30 MeTpOoB ApYr OT Apyra. OCHOBHbIM MaTepranomM
TpyObl CTaHeT MeTann, OTae/bHble CeKLIMM KOTOPOro Heobxoarmo CBapvBaTh. [yTu
6yayT NPoNoXeHsbl B 060X HanpaBneHuax. PacyeTHasa MakCMManbHasa CKOPOCTb
Kancynbl COCTaBUT 1220 KM/4 NPKU OrpaHNYEHUN MAKCMMaNbHOTO YCKOPEHNA Ha
ypoBHe 1 g and kompopTa naccaxmpos. [pu 3aN0NHEHNM KaXkA0ro MacCa)MpPCKOro
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1 [ \

/ / KomnpeccopHbiit \
Bxon  BeHtunaTtop MOTOP batapeun
Komnpeccopa MecTa ana

XpaHeHue 3BykoBast accai
poB
BO3Ayxa neperopoka (2x14) Mopgecka

PucyHok 10.15. Kancyna Hyperloop

oTCeKa 3a 30 cekyH NpY MaKCMManbHO MIOTHOM MOTOKE 3a rofl MOXHO NepeBe3Ty
[0 7,4 MAITMOHA YENTOBEK B Kaxdyt CTOPOHY.

HacTano Bpema pacckas3aTb O CaMOM LLENeTUIbHOM MOMEHTe — CTOMMOCTH. [1nA
Hauana 03ByYuM LieHy HOBOW KanndopHUINCKON CKOPOCTHOW ene3How Aoporn —
$68,4 Munnnapaa nonnapos. Mo pacuetam, cozaanme cetv Hyperloop mexay Jloc-AHapke-
necom 1 CaH-OpaHumcko oboaeTcs pa3padboTyrkam MeHee yem B 10% OT 3TOM CyMMbl,
TO eCTb OKOJO $6 MUANMapAoB. 13 uero cknagsiBaeTca UeHa? [lJo 70% 3atpat yiaet Ha
CO3/iaHne camoro TpybonpoBo/aa, npnyem 6e3 yueTa IMHENHBIX aCHXPOHHbIX MOTOPOB
VI CONHEYHbIX OaTapeit. Kaxaas kancyna byaeT CTouTb NpUMepHO $1,35 MUIMOHa, UTOObI
MOKpPbITb PacCToAHWE MeXay ABYMA ropoaamu wrata KanndopHua, nx notpebyeTcs
40 wtyk. Mpu 3Tom bUneT B ouH KoHel obonaeTcs naccaxmpy scero B $20. Takum
obpazom, Hyperloop gomkeH CcTaTb CaMblM AOCTYMHbIM, HO MPY 3TOM CamMblM ObICTPbIM
CPeaCTBOM TPaHCMopTa. ECn roBopuTb O rpy30BbIX Kancynax, To ANA UX 3KCrnyaTaumm
NPWOETCA YBENUUNTL AvaMeTp TPyObl. BrogxeT Toxe pa3pactetca — a0 $10 MUapaos.
Mpw Takmx pacyeTax Ha Tpybonposop byaeT noTpaveHo $5,31 Munnmapaa BMeECTO
$4,06 munnnapaa.

Mo BcemMy nonyydaeTcs, uto n0oH Mack NoHOCTbIO YBepeH B KOHLenumu Hyperloop.
3Be3[bl TaK CNOXKMANCH, YTO MHBECTOPbI JOBEPAIOT STOMY YENOBEKY: CErOAHA KanuTa-
nu3auus Tesla Motors xoTb yrKe 1 He Ha PEKOPLIHOW BbICOTE, HO BCE e OUYeHb BesvKa
Ana Hebonblwon Monoaon komnaHun. OgHako cam Mack He »KenaeT peanu3oBbiBaTh
nepcnekTUBHY naeto. Mo ero cnoBam, ceryac oOH CMWKOM 3aHAT B Tesla Motors
n Space X. Ho ecnu 6bl nocTporika Hyperloop cTana npropuTeTHbIM MPOEKTOM IMI0Ha,
OH CMOT Bbl Pean30BaTh ero 3a HeCKOMbKO NeT. Ecv 3a MHHOBALUVIOHHbIV TPaHCMoPT
BO3bMETCA APYIroW KPYMHbIN MHBECTOP, OH CMOXKET 3amnyCTUTb ero B KOMMEPYECKYIO
3KCMIyaTalUmio Yyepes Tpy-yeTbipe roja.

B ctatbe A. Knauko «/lazepHas nesumauvus» (V1306peTtatens 1 pauyoHanmsatop. 1979.
N2 2) paccka3bliBaeTcst 06 MCCeoBaHMAX HOBbIX MPUNOXKEHI NAa3epOB, B TOM YnCe
«/1a3ePHOro TPaHCMNOPTa», B KOTOPOM MCMOMNb3yeTCA NPUHLMM OTTaNK1MBaHWA Ten OT
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MOBEPXHOCTV BOAbI MAaPOM, BO3HMKAIOLWVIM B TOHKOM BEPXHEM CJI0€ MOJ BO3OENCTBUEM
Na3epHOro nyya. B nepBbix OMbiTax ¢ HEOAUMOBbBIM J1TA3€POM MCMONBb30BANCA MPUHLNM
CBETOMAPOBOV MNOAYLWKM. 3aTeM NepPeLLV K HU3KOTEMNEePaTyPHOW nnasme. [1na storo
CPOKYCMPOBaNM NyY, NOBLICUAM TeMNepaTypy B MecTe BO3AENCTBMA CBETOBOTO Jlyua,
1 B 3TOM CJlyyae Nocs1e BCMbIWKM Na3zepa 00pa3oBancs ke He nap, a CToNb packaneH-
HOrO MOHW3MPOBAHHOTO rasza — CBETOBOW daken. B pesynbrate yaanoch CylecTBeHHO
YBENVNUNTL aBNeHue Ha AHO Tena. [loaaepumBaiollee ycuame yBenmumBanoch Takxke
Hnarofapa BbIOPOCY CyNTaHOB BOfbl C MOBEPXHOCTY.

o MHEeHMo nccneaoBaTenen, MoXeT ObiTb CO34aH TPaHCMOPT Ha CBETOMapPOBOW
noayuke. Kpome Toro, MCNonb3ya 3T NPUHLMMALI, MOXHO PeLNTb 3afady MArKOw
MOCAfKM Ha BOflY WKW, HA0OOPOT, CTapTa C MOBEPXHOCTU BOADI.

CraBlive yxke NPUBbIYHBIMU HaM KOPabau Ha MOABOAHbIX KPbISIbAX MMEIOT Orpa-
HUYEHNA MO CKOPOCTK. Bo3pacTatolime ConpoTMBNEHNA MPUBOAAT K HEYCTOMUYMBOMY
pexnmy paboTbl MOABOAHbIX KpblibeB. OKa3anoch, YTo ropasao 3GdeKTnBHee, yem
HEeMoOABUXHblE KPbIflbA, OCOOEHHO MPU BLICOKMX CKOPOCTAX, paboTatoT Bpallato-
WMeca BUHTHI.

K vaee 3ameHNTb B KOpabnax NoABOAHbIE KPbITbA YETbIPbMA BPALLAIOLMMACA
BuHTamy npuiien A.C. bakwmHoB. B anpene 1961 . oH nofan 3asaBKy Ha M30bpeTeHve.
JKCNepThbl, NPU3HaBasA HOBW3HY NPEONOXEHNA, MPULLK K BbIBOLY, YTO SHEPIrOBOO-
PY>KEHHOCTb CyAiHa [OSIKHa OblTb OAV3KOWM K BEPTONETHOW, MO3TOMY, MO UX MHEHWIO,
AMAMETP, @ 3HAYMT, Y MACCa BMHTOB CTaHYT OYeHb OOMBLIVIMM, 1 OHW 3aKIHUNUIN, YTO
TakKoW annapaT co3faH ObiTb He MOXKET.

Ha camom aene BenmuriHa Cunbl CONPOTUBNEHNA ABMKEH IO BPALLAIOLLMXCA B BOAE
NpONenNepoB ropasao MeHbLUE, YeM Y HEMOLABWKHbIX XKECTKMX KpblibeB. BpallatoLnecs
NI0NacTy, CO3AaBad NOAbEMHYIO CUIY, HE TONBKO YAEPKMUBAIOT annapart, HO 1 COobLLaIoT
emMy noctynatensHoe auxeHve. B 1971 r. rugponeT bakwyHoBa Noayunn nonoxm-
TEeNbHYIO OLIEHKY.

[pynna yyeHbix B CLUA npuwwna K BbIBOAY, UTO Ha OCHOBE Mepefayn sHeprum
C NMOMOLLbIO MUKPOBOJSTH 1 CBETa MOTYT ObITb MOCTPOEHbI CAMOSETbI U AUPUKAONK,
MMetoLLIMe Mayio CKOPOCTb, NepemMellialolneca Ha BoicoTe nopaaka 21 000 M. OHv moryT
ObITb MCMOMb30BaHbI B KaUeCTBe aBvanaliHepoB, KOMMYHUKALIMOHHbIX MAaTGOPM 14
Tene- v PaAvoBeLaHna, CTaHUMN HabMoAeHVs 33 NECHBIMM MOXKapamMu, MPOMEKY TOUHbBIX
ycunuTenemn MoWHOCTU CMYyTHNKOB CBA3W.

NHxeHep 13 [IpaiieHOBCKOro NeTHO-UCCIeAoBaTeNbCKOro LeHTpa [denn Pug
NPeANOXnUa NOCTPOUTL 1 3aNyCTUTb Ha BbicoTy 3000 M nnaHep, MPUBOANMbIN
B 1eNCTBME C MOMOLIbo MUKPOBOJH. C 3TOV Lienbio NoTpebyeTca pa3mMecTuTb
nofA KPblNbAMK CrelmanbHble aHTEeHHbI (DEKTEHHDI), KOTOpble CMOTYT 3QGEKTUBHO
Npeobpa3oBbIBaTb MMKPOBOJIHbI B 31eKTPUYECKUI TOK A1A NPYBOAA BO3AYLIHOMO
BUHTa. lpennaraerca ona nepefayn sHeprny NCnonb3oBaTb MUKPOBOSTHOBOM
My4yoK oT 26-MeTpoBol [0NbACTOHOBCKOM aHTeHHbI (CeBepHada KanndopHua). Lienbto
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3KCMepUMEHTOB C MaHepOoM ABNAETCS co3aHuve nnatdopmbl A5 HabnoaeHnaA 3a
noroaow 1 Ans CBA3N.

B 6onee otnaneHHom byayuiem . Pua npeanonaraeT MCNonb30BaTb SHEPTM0 MUKPO-
BOJIH ANA NUTaHNA aBManariHepos Tuna «bonHr-707». OaHako Ansa aToro noTpebdyetca
COOPY>KEHWE MUKPOBOJTHOBBIX aHTEHH C MHTEPBanamm NopAaKa 15 KM Ha BCeM MyTu nosneTa.

JBOAOUMA He 0boLLNa TPaAMUMOHHbIE TPAHCMOPTHble cpefcTBa. B 1981 r. 8 AnoHmK
Obln CNylleH Ha BoAdy TaHkep nop napycamn (puc. 10.16), B KOTOPbIX BOMAOLIEHDI
nocneaHne JOCTUXKEHWA HayKN 1 TEXHUKN. OHM BbIMOMHEHbI 13 CTaNbHOIO NINCTA,
YNPaBAAIOTCA C MOMOLLBIO PAANOINEKTPOHUKIN 1 BBIUNMCIIUTENBHON TEXHUKK. IBM,
Hanpvmep, PaCCUUTLIBAET CUMY 1 HANPaBNEHKe BETPA, B 3aBUCKMMOCTY OT Yero ynpasnaeTt
NapYCHbBIM OCHALLEHMEM, OPUEHTUPYET MIIOCKOCTM MNAPYCOB, aBTOMATUYECKUN N3MEHAET
MX NAoWaab Unv youpaeT vx, AePKUT KYPC, OCYLIECTBIAET CBA3b C MadKamu 1 CryT-
HMKaMK. Takad KOHCTPYKLMA He TONbKO SKOHOMUT SHEPIUIO 11 TOMAMBO, CHUMKAET LUYM,
yMeHbLLIaeT BbIOPOCHI ra30B M [AbIMa, HO 1 MOBbIWAET 6e30MacHOCTb [IBVKEHVIS U laeT
BO3MOXHOCTb COKPATUTb 3KUMaXK 1O HECKOSTbKMX TEXHMKOB.

MposBneHve HOBOro B CTapOM HabnoaaeTca 1 B AnpuxkabnectpoeHun. OaHako peyb
MONAET He O NMPVIMEHEHW HOBbIX MAaTePUANOB MW CO3AaHMUN TMOPUAHBIX KOHCTRYKLWIA,
COYETAOLIMX MPUHLIMIM a3POCTAaTUYECKOrO KOPabss C BEPTONETHBIMM BUHTaMM UM Camo-
NeTHbIMM Kpbinbsamm. CyLlecTByoT 1 6onee 3K30TUMYeCKne NpoeKkTbl. K H1MM oTHoCUTCA
KOHLIeMLMA «CONHEYHOrO ANPWKa0NA», KOTOPbIV MPUBOANUTCA B ABMKEHWE SHEPTUEN
ConHua. Takne oMpn<abnn NpeabaABAT onpefeneHHble TpeboBaHMA: HebOO AOMKHO
6bITb 6e306/1a4HBIM, HEOOXOAMMO OTCYTCTBIME CUbHbIX BETPOB, IKCM/TYaTUPOBATLCA OHM
[OMKHbBI Ha BbICOTe, He npeBblwatowen 1000 M Haf ypoBHEM MOPA. Ha 3eMHOM Wwape
MMEETCA HEMASIO 30H, FAe Takme AnpUXabnan C yCnexom MoryT ObiTb MCNOMb30BaHbI,
Hanpumep paa obnacten ABcTpanuu, KOxHoM AGPUKM, LEeHTPabHbIX ParnoHoB HOXHOM
AMEPWKI; eCTb TakMe 30HbI U B CTpaHax CHI.

[MOBEPXHOCTb «COMMHEUHOIO AMPUKADA» MOKPLIBAETCA INEMEHTaMM, Npeobpasy-
owrmm sHepriio ConHua B aNeKTpUYeCcKyto. ITa SHEPrnA NOJAETCA K SNeKTPOABM-
raTenam NOCTOAHHOIO TOKa, KOTOPbIE BPaLlaT BO3AYLIHbIE BUHTLI. Kak nokasanwu
MCCNefoBaHyis, Macca COMTHeYHbIX baTapel Ha KpeMHNEeBOW OCHOBE COCTABAAET OfHY

PucyHok 10.16. TaHKep €O cTanbHbIMU Napycamu, ynpasnsaembimu BM
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TpeTb 00Llel MacChl AMPMXKA0NA HEXeCTKOW KOHCTPYKLMN. OnTumanbHaa ¢opma
ANPUXabNA — BBITAHYTBIN SMNCOU. VI3MeHeHne ero Gopmbl C LieNbIo yBeMyeHns
NOWaAN NOBEPXHOCTM U MOBLILIEHWA KONMMYECTBA NOMOWAEMON COTHEYHOWN SHEPTNN
HeonpaBAaHHO M3-3a YXYILWEHNA a3pPOANHAMNYECKMX XapaKTepUCTUK. [Npu coBpe-
MeHHOM 12%-Hom KT/ MOXXHO 0becneunTb AnpUKabio LecTMYacoBom pexmm paboTbl
CO ckopocCTbio 100 KM/4, @ B HEKOTOPbIX Cly4Yasax AeCATUYACOBON PeEXMM PaboThl
C TaKOW e CKOPOCTbIO KaK 1IeTOM, TaK 1 3UMON. ITO 00BACHAETCA OUeHb ManeHbKOoM
PasHULEen Mexay MakCUManbHbIM YPOBHEM COMTHEYHOTO 13/yUeHWA B IETHUI Nepros
N MUHVIMAbHbIM €r0 YPOBHEM B 3UMHEEe BPpemaA BO MHOMMX panoHax 3emnu. Ecnm xe
npefycMoTpeTb Ha AnpUxabne akkyMynaTopbl SHePrv Ansa CTabunmsaumm nutaHna
3NEKTPO3HEPrnern CUNOBLIX YCTAHOBOK BHE 3aBMCUMOCTI OT M3MEHEHWA B TeUeH e
[HA VHTEHCMBHOCTW COSTHEYHOTO N3MyYeHVA, MCNONb30BaHME TOMIMBHBIX 3/1IEMEHTOB
NAY APYTX CNOCOBOB MOMyUYeHNs AOMONHUTENBHOW 3M1eKTPOIHEPrnn, To chepa
NPUYMEHEHWA CONMHEYHbIX AnpUKabnen MoXeT OblTb CyLIeCTBEHHO pacllnpeHa.

CnepoBatenbHO, flaxke Npu COBPEMEHHOM YPOBHE TEXHUKM MPOEKT AMpUKabns,
ncnonb3ytowero sHepro ConHLa, OKasblBaeTCA BMOHE PeasbHbIM 1 NepCrnekTUBHbIM
AN NPUMEHEHNA B AOCTATOYHO WWPOKMX reorpaduyeckx npeaenax.

[lepeueHb 3K30TUYECKMX UK YrKe XOPOLLO 3HAKOMbIX MPOEKTOB MNpeAnosiaraembix
OyayLLVX TPAHCMOPTHbBIX CPeACTB BECbMA BENVIK, M €r0 MOXHO ellle NPofo/kuTb. OfHako
60NbWIWHCTBO M3 HMX CMNOCOOHO pelaTb BaXHble, HO YacTHble 3adaun. Hanpumep,
BbINOJHATD PEMChI B ONpeeneHHON reorpapuyeckoi 3oHe (ConHeuHble gupuxabnim)
WK NepemMeLLiaTb TAXKENbIA 1 KpyNHOrabapuTHbIV Ipy3 113 OHOrO MeCTa B [1pyroe, Kak
370 flenaeT 750-ToHHas nNnaThopmMa Ha BO3AYLIHOW NoaywkKe, NOCTpoeHHasa B 1974 .
Ans apabckoro amupata Aby-Labw. Ee sHepreTryeckasa yCTaHOBKa MCMOMNb3yeTca 14
CO3[aHMA BO3AYLIHOW NOAYLWKM, NepemMellaloT nnathopmy no Boae byKC1pHble cyaa,
a nocse BbIXxofa Ha 3emno — TpakTopsbl. [Tnatdopma NpumMeHaeTCs ana penaoBoi
Pa3rpy3Ku, B YaCTHOCTIN OHa Oblfla MCMOMb30BaHa 1A AOCTaBKM C MOPCKMX CY[10B Ha
Heper 0060PYA0BAHNA 1A CRUKEHWA MPUPOAHOIO rasa. 3a Kax /bl perc nnatdopma,
[BMNrafachb CO CKOPOCTbIO OT 5,5 o 13,5 KM/4 (B 3aBMCUMOCTM OT BOSIH Ha BOAHOM
NOBEPXHOCTH), NepeBo3mna 250 T rpy3a. YaenbHble SHepreTuyeckie 3aTpaTbl py 3TOM
cocTasunu scero 1,75 MBT/Kr.

Koraa peub naeT 0 MacCoBbix MepeBo3Kax Ha OoMblivie PAacCTOAHNA, Onpefensio-
WM KPUTEPUAMM ABNAKOTCA CKOPOCTb M SKOHOMUYHOCTb. YTO CnegyeTt MeTb B BUAY
B NepBYyIO ouepelb Npun CO3aaHUM TPAHCMOPTHbLIX CPECTB, YAOBNETBOPAIOLLMX STUM
KpuTepmnam? B Takyx TPaHCMOPTHBIX CPeACTBAX HUKAKMX KOSIeC UV APYTAX MEXAHN-
YECKMX YCTPOWCTB, OMPaHNUMNBAIOLIMX CKOPOCTb ABVXEHNA, ObITb He JOMKHO. B 3Tom
Clyyae orpaHuumTenem CKOpoCTV ABMKeHUA OyaeT conpoTvBheHe Bo3ayxa. s
YCTPaHeHWs 3TOro NPenATCTBUA aBTOPbI pAAa NMPOEKTOB CTPEMATCA MO0 NOMECTUTb
TPaHCMOPTHbIE CPEACTBa B TPYOy, B KOTOPOW CO3AaH BaKyyMm, MO0 YT B BepXHUE
CIOM aTMOCPEPDI, B 30HY Pa3pexeHHOro BO3AyXxa.
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Ewe B 1955 1. nepen npodeccopom Kekora Oasaa, AekaHoM dakynbTeTa HayKK
N TEXHWKU YHUBepCUTeTa Melaxo (NpoBuHUMA Haros), bbina nocTasneHa 3agada —
CO3[aTb CBEPX3BYKOBOW Ha3eMHbI TpaHCMopT. [pexae yem BblOpaTb OKOHYATENbHbIV
BapWaHT, OH 1 BO3IMaBAAemMas UM rpynna nposenu okono 20 NCAbITaHW Pa3InYHbIX
moaenen B 1/60 v 1/20 HaTypanbHOW BeNnUnHbl. B pe3ynsTaTe Obin BblbpaH BapuaHT
noesaa aAnnHon 220 M 1 AVameTpoM 5 M, KOTOPbIN 1Men crieaytollme oTceku (puc. 10.17):
HOCOBOW | C KabUHOW BOAMUTENA 2, FPY30BO 3, MacCaxkmMpCKme CanoHbl 4 1 6, MaLLIMHHDIN 5,
OTCeK 1A aBToMObMNeNn 7, yCTPOMCTBO AR BO3AYLWHOIO TOPMOXKeHNA 8. [oess BmellaeT
1000 naccaxumpos n 100 T rpysa. [oesn nepemellaeTca no ponmkam 9, yCTaHOBNEHHBIM
Ha 3CTaKaze, KOTOPble OXBAThIBAIOT 10 CBEPXY, CHK3Y 1 No 6oKam. Bnonb nyTn nmetotca
ellle ONopHble PONMKK. [oesa NPUBOAMTCA B AENCTBME YeTblpbMA TyPOOPeaKTUBHbIMM
OBUraTenamm ¢ Taron no 98 kH Kaxkabli.

B 1968 . mogenb noesfa passuna ckopocTtb 1140 kv/4, a B 1969 1. B repMeTUYHOM
TYHHene, B KOTOPOM Obil co3faH Bakyym, — 2300 km/u. B 1970 1. Mofienb CBePX3BYKO-
BOro noe3fa anpobrpoBany MOACMbITHLIE KUBOTHbIE, CAMOYYBCTBME KOTOPbIX OblfO
oTnnYHbIM. CNeyManmcTbl CUMTany, YTo B camoe bnvxaliuee Bpems TpaHCMopTHasn
cnctema npodeccopa On3aBbl MOMAET B SKCMyaTaLMIo.

OpaHako y 3Toro noesaa He 6bi10 dyayulero. MNpexae Bcero oH He Obin Nporpec-
CVBHbIM MO KPUTEPUIO SKOHOMUYHOCTU. [INnnTensHOM paboTbl MPY CBEPX3BYKOBbIX
CKOPOCTAX KOMECO BblAEPKaTb He MOXeT. [1o3ToMy B lAHHOM MPOeKTe OHO paboTaeT
B POJIMKaX MPWY KPaTKOBPEMEHHOM, MO KPaHe HEBbITOAHOM PEXMME, TaK KaK POMMKK,
Oyayum 0 3TOro HEMOABWMKHbBIMY, B MOMEHT KOHTaKTa C MOe340M HauMHatoT BPaLlaTbCA.
Cnctema yCTaHOBKM POSIMKOB BAOMb BCETO MyTU CIIOMKHA M HESKOHOMUYHA. Kpome
TOro, obecneynTb NNaBHLIN BXOA KOpMyca noe3fa, HECYLLErocs CO CBEPX3BYKOBOW
CKOPOCTbIO, B OTCTOALLME APYr OT Apyra 3akpenjeHHble Ha 3CTakafe E-obpasHble
YCTPOWNCTBA, HECYLLME POSUKK, UK BNMUCATbCA B MOBOPOT AOPOr — 3ajava Aaneko

PucyHok 10.17. MpoeKT BbICOKOCKOPOCTHOrO Nnoe3aa ¢ TypbopeakTNBHbIMA
ABurarenammn
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He npocTad. Cam NPUHLMN MEXaHUYECKOTO B3aUMOAENCTBIA POIMKOB 1 NMOE3Aa Npu
CBEPX3BYKOBbIX CKOPOCTAX HE MPOrpeccuBeH.

B npoekTte «[ogzemHoro cnyTHuka» . Kotnosa v 0. Qenoposa npeanaraeTca
BbIKOMATb TYHHESb W OTKauaTb M3 HEro BO3MyX, Mp1yem Nof3eMHan Tpacca TyHHenNA
AOMKHA No GopmMe COOTBETCTBOBATL OPOUTE UCKYCCTBEHHOTO CMYTHMKA 3eMAN. 10 3ToMy
TYHHENO NOA3EMHbI CNYTHWK OyAEeT NeTaTb CO CKOPOCTbIO 8 KM/C. UToObI 13bexKaThb
CMeLLEHNA TYHHENA C OpOUTbI CNYTHIMKA-BaroHa B pesysbraTe CyTOUHOrO BpaLleHNs
3emnn, Tpacca TyHHenAa JoMKHa OblTb KPYroBOW W NexaTb B MIOCKOCTM 3KBATOPa
WK NPUAETCA CO3[1aBaTb HEMPEPbLIBHbIV TYHHEb, MHOTOKPATHO NPOXOAALLINIA Yepe3
MOOChl, — Ha KapTe 3emnu oH OyaeT n30bpaxeH B B1ie CUHyconbl. B 3Tom cryuae
Tpacca CBAXET BCe TOUKM 3eMHOTO Lapa.

DHepruno TOPMOXKEHWA OHOMO CMYTHKKa aBTOPbI NPOeKTa NpeaaralT NCMob30-
BaTb A/ Pa3roHa Apyroro cnyTHYKa. C 3TOW LieNblo CMYTHUK-BAroH BXOAUT B CONEHON
1 B NpoLiecce TOPMOXEHWS TeHepupyeT B HEM TOK, KOTOPbIV TYT »Ke MCNosb3yeTcs
ANA pa3roHa cnefyiolero cnyTHYKa. [lepeaas emy BCIO SHEPrUio, MEPBbLIV CAYTHNUK
OCTaHaBNMBAETCA N OTBOAMTCA C TPACChI, @ €r0 MeCTO 3aHMMaeT Apyro. [ponyckHan
cucTema AOPOorn onpeaendaeTca B KOHEYHOM MTOre MPUHATBIMY Neperpyskamu, ot
KOTOPbIX 3aBUCAT [/IMHA Y4YaCTKa TOPMOXKEHWA 1 ero BPems.

PacueTbl NpefyCcMaTpMBalOT YeTblpeXKPATHYO Neperpysky. B 3Tom cnyyae cnyT-
HVK-BaroH, nponaa 130 KM, 3aTopMo3nTcA 3a 7 MUHYT. OAHAKO Takune neperpyskm
CNOCOOHbI BblAEPaTb TONbKO MOATOTOBMEHHbIE 04V, Ad 1 TO, €C/IN OHW 3aMyT
onpefeneHHoe, PUKCMPOBAHHOE NONOXKeHVEe B Kpecse. PasrynveaTb No BaroHy npu
TaKWX NeperpysKax He npuaeTca.

MNpenenbHasa BENWUMHA IKCTPEHHOTO TOPMOXEHNA B 00bIUHBIX Moe3aax 1,5 M/c?. [Mpn
TakoM 3aMefileHnI YeSTOBEK elLie MOXeET NepeaBUraTbCA MO BaroHy, a NOCya He ceTaeT
CO CTONOB. [NpK OOBIUHOM e IKCMTyaTaLVIOHHOM TOPMOXEHM OHa HE O/KHA MPEBbLILIATH
1,2 M/C% [pr YeTBIPEXKPATHBIX »Ke Neperpy3Kkax BefndmHa 3ameaneHnsa goctmraet 40 m/c.

VIMeloTCsA NPOEeKTbI, B KOTOPbLIX NPefyCMaTPUBAETCA pelleHre CPasy HECKOMbKMX
npobnem. MpoekT B. PazaymviHa OCHOBaH Ha COYETaHUN [IBYX ABMEHWI, KOTOPbIE MMEIOT
MECTO NPY CBEPXHI3KNX TEMMEePaTypax: CBEPXTEKYUECTU 1 CBEPXMPOBOAVMOCTU. ABTOP
MpoeKTa nonaraert, uto B byayuiem OyayT CO3faHbl T’MraHTCKMe TpyObl-kabenu, nepepa-
toLLVIe SHEPTUIO C MOMOLLBIO CBEPXMPOBOAHMKOB. [0 KOpMycy TPyObl, 3aN0HEHHOM 115
OXNAKAEHUA XKUIKNM refinem, MovaeT TOK, a BHYTpY OyyT HaXOAUTbCA TPAHCMOPTHbIE
FOHAOJbI. B cBepxTEeKyUem renmmn HeT TpeHuaA. [o3Tomy 3Tv roHaonbl OyayT CMOCOOHDI
Pa3BWTb OFPOMHYI0 CKOPOCTb.

B ogHOM M3 NpOeKTOB, HOCALLEeM Ha3BaHMe «[1naHeTpaH», Moe3a Ha MarHUTHOM
nofBecKe ABWKETCA Mo TPyOONPOBOAY C OUeHb paspekeHHoM aTmocdepolt. TaroBoe
ycunve CO3AaeTca 3a cyeT nepenafa AaBneHvsa no obenm cTopoHam noesfa. Tpybo-
NpOBOL, BHYTPY KOTOPOIO ABUMKETCA NOE3[, MO BCEW ANTMHE Pa3AesieH Ha WITlo30Bble
Kamepbl. Mexay npeablayLen 1 nocneayiolelr WNo30BbIMA Kamepamy NoAAe K MBAETCA
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onpeaeneHHbIV Nnepenan AaBneHu. Yem ganblie OT Hayana ABVXKEHNA pacnonoxeHa
Kamepa, TeM HUXe B Hel AasneHve. Hanpumep, B NATUAECATON WT030BOW Kamepe
AaBneHvie byaeT cocTaBnATb 98 [1a, UTo COOTBETCTBYET AaBNEHMIO 3eMHOM aTMOChepPbl Ha
BbicoTe 50 000 M. ITO BECbMa Masoe AaBfeHre YCTaHaBNMBAETCA Ha BCEM OCTaBLIENCA
ANHe TpyObl, 1 Noe3[, Pa3orHaBLIMCh, HECETCA C OFPOMHON CKOPOCTbIO. Korfda noesp 13
KOHEYHOro NMyHKTa HaunHaeT ABUraTbCa 00PaTHO, BbINOMHAETCA TaKOE Xe LLN030BaHMe,
HO y»e B 0OpaTHOM HanpaBneHun.

YCKOpeHve Npu pa3roHe OrPaHMUMBAETCA KOMGOPTHBIMI YCIOBMAMM AN Nacca-
XMPOB. MaKCVManbHO JOMYCTUMOE YCKOPEHME MPUHMMANOCh PaBHbIM 1 g. 3TO HeMano,
TaK Kak Mpu TakoM YCKOPEHMM BEC NMAaCCakMpPa yABanBaeTca. B 3ToM ciiyyae, no pacyeTam
ABTOPOB MPOEKTy, 3a 10 MUHYT noe3a pasroHaeTca Ao 22 500 km/u. EcTecTBeHHO, UTo
MNPV TaKMX CKOPOCTAX NOe3/] MOXeT OblTb MCMONb30BaH A1 SKCNyaTaummn Ha bonblivie
pacctoaHua. Cozaatenu «[lnaHeTpaHa» npeanonaraloT NPUMEHUTL ero ANA MapLLIpyTa
mexay Hbro-opkom v JToc-AHKenecom npoTskeHHOCTbI0 3950 km. C yueTom 3ames-
NEeHNA ABVKEHNA BPEMA NOE30KM Ha 3TOM yYacTKe coCTaBuT 31 MnH 30 C npu cpeaHen
cKkopocTh 8350 Km/u.

CoopyxeHye Takon AOPOrn — OYeHb CITOXHAaA MHXeHepHan 3agaya. HenpocTo
OpraHn3oBaTh Pa3roH 1 TopMmoxeHve noesaa. OfgHako camble 6onbline TPYAHOCTH
KaK TEXHUYECKOTO, TaK 1 SKOHOMUYECKOTO XapaKTepa 3ak/iiouatoTcA B COOPYKeHMM
repMeTUYHOro Tpy6onpoBoAa 6OMbLIOIO AVAMETPA Y OFPOMHON MNPOTAXKEHHOCTU.
KOHeuHo, MOXHO rOBOPUTb O TOM, UTO MO Mepe Pa3BuTua TpybonpoBOAHOIO
TpaHCNopTa COBEPLIEHCTBYETCA TEXHONOMMA U3roTOBNEHNA U YKNaaKK Tpybonpo-
BOAOB OOMbBLIOIO AMAMETPA, UTO YKe NOABUIUCH NEPBbIE MHEBMOKOHTEHEPHbIE
noporu. OaHako coopykeHue TpyOonpoBOAHOrO TPaHCNOpPTa C 6eCKoNecHbIMM
noesfamu, ABMXKYLWMMUCA C KOCMUYECKUMYM CKOPOCTAMK, B HAaCTOALLEe Bpems
nNpefcTaBnAeTCA AeNoM TEOPETUYECKM BO3IMOXHBIM, HO IafleK1MM OT NPaKTNYeCKoro
BOM/IOWEHMA.

Jiobol HOBbIN B TPAHCMOPTa He MOXET CyLLeCTBOBATb M30NMPOBAHHO OT APYriiX
TPaHCMOPTHbIX CPeacTs. [py NPOEKTUPOBaH HEOOXOAMMO COMOCTaBMATL Ero CKOPOCTb
CO CKOPOCTAMM APYTMX BUAOB TPAHCMOPTa, bonee Toro — C TeMnom n3nu. CUTyaums,
KOrfla MacCaxxunpbl aBuanaiHepoB BbIHyKAeHbl 0OMPaTbCA OT a3POPOMa IOMO Ha
Tenere, abcypaHa. OfHaKo faxe C y4eToM CTaHOBSLLErocsa Bce bosee cTpemmTeNbHbIM
TEeMMa »V3HM 1 POCTa CKOPOCTEN TPAHCMOPTHBIX CPEACTB, BbI3BaHHbIX HAaYYHO-TEXHNYECKOV
PeBOSIIOLMEN, BPAL NN MOXHO MPEANONOXNTL, YTO Yepe3 HECKOIbKO AECATUNETUIA OHI
OyayT COOTBETCTBOBATL CKOPOCTAM TPYOOMPOBOAHBIX NOe3A0B. Kpome Toro, 6e3yCnoBHbIl
HEA0CTaTOK TPYOOMPOBOAHbIX MOE3A0B COCTOUT B TOM, UTO OHU He TOSNbKO He MCMOMb3yoT
OKpY»KatoLLyto cpefly, @ HaOOOPOT, HAXOAATCS B MOCTOAHHOM MPOTUBOAENCTBIN C HE:
OHW AOKHbI ObITb HAZIEXKHO 3aLLMLLIEHBI OT OKPYKaoLLler aTMOCHEPb! repMeTHYUHbIM
TPyOOMNPOBOAOM; OTPOMHbBIE CKOPOCTY NOE3A0B TREOYIOT NCKMIOUMTENBHOM CTabUIbHOCTY
1 LIEHTPOBKM TPYOOMPOBOAHOM A0POMN, /15 Yero, yUnTbiBas O0MbLUYIO MPOTHKEHHOCTb
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Tpacchl, IPUAETCA NPEOACNEBaTb MPAHAMO3HbIE TPYAHOCTY, CBA3AHHDBIE C re0N0orMYeckom
CTRYKTYPOW, CENCMUYECKMM BO3AENCTBUAMN U JP.

10 3TUM Xe MpUYMHAM He BbIAEPXKMBAIOT KPUTUKIM MPOEKTbI FPaBUTaLMOHHbIX
Moe3[0B, TPACChl KOTOPbIX AOMKHBI MPOXOAUTb Ha OFPOMHbIX F1yOMHAX, MPOH3as
3eMHOW LWap no xopgae.

Ha nyTv cynepnoe3aos BCTaloT Takue NPobiembl, KOTOPbIE PE3KO B3BMHUMBAIOT SKOHOMM-
Ueckwe 3aTpaTbl 1 CTaBAT MO COMHEHWE WX LieNeCo00pa3HOCTb: KPUTEPUIA SKOHOMUUYHOCTM
3anBnAeT 0 cebe B NMONHbBI ronoc. Kpome Toro, KOHeUHble pa3vepbl 3eMAM OrpaHNUMBatOT
HecnpefenbHoe yBenMyeHre CKOPOCTY TPAHCMOPTHBIX CPEACTB. B TO e Bpems Haflo MMETH
B By, YTO B Oy/ylllem TPaHCNopTy NpUaeTCs NepeBo3nTb Ha OoblMe PACCTOAHNA U C
BbICOKOW CKOPOCTBIO BCE YBENNUMBALOLLEECH KONMUECTBO MacCaKMPOB.

Tenepb PacCMOTPYIM NPOEKTbI, B KOTOPbIX CONPOTVBIIEHE BO3YXa B 3HAUMTENBHOM
Mepe YCTPaHAETCA BbICOTON. Mbl yke rOBOPWM O TOM, UTO TaKOMY CTPEMIIEHNIO BBBICH
MPEenATCTBYOT, C OHOM CTOPOHbI, Ma/ioe KOMMUYeCTBO BO3yXa Ha OObLLIVX BbICOTaX, B PE3y/lb-
TaTe Yero PeakTUBHbIE ABUIATENM HAUMHAIOT «3a[1bIXaTbCA», @ MCMOMb30BaHNE PAKETHbIX
JBVraTenei 0bXxoamnTca oueHb A0POTO, C APYron — CIOV 030Ha, 3aLLMLLAIOLLUIA »KM3Hb Ha
HaLLiel nnaHeTe oT rybutensHoro nsnydeHns ConHua. YMeHbLLEHVIe CONMPOTUBEHIIA BO3yXa
MMEET CBOEW KOHEUHOW LIEMbIO MOBbILIEHME SKOHOMUYHOCTM aBUALIMOHHbIX TRAHCMOPTHbIX
CPEACTB B Pe3ynbTaTe CHKEHWA SHEPreTMYeCKIX 3aTpaT 1 pacxoda TOonvea.

B npecce (3a pybexkom. 1982. N2 36 (1157)) 6bi10 onybnmnkoBaHo cooblieHne ob
aBMaUMOHHOW penenHon cncteme X. CMuTa 3 lNeHCnnbBaHCKOro yHUBepCcuTeTa
(CUIA). ABranariHep, BbIMOMHEHHbIV B BUAE OFPOMHOrO fleTatollero Kpbina (puc. 10.18),
BMeLLaoWMI A0 YeTblipex ThiCAY MacCa)MPOB, CTaLMOHAPHO HAaXOOUTCA B BO3AYXe.
Kpblilo COCTOUT 13 HECKONbKMX MOAYIEN.

Kaxxabl Mofynb — 3TO CaMoeT, CMOCOOHbI COBEPLLIATL HE3aBUCUMbIE MOJET.

[1na OCTaBKM NacCcaxmnpoB, rPy30B, 403aNPaBKy TOMANBOM UCMOMb3YOTCA OTHOCK-
TeNbHO HebosbLUME BCNOMOraTeNbHble CaMONeThl, BBINOSHAOLLME YeTHOUHbIe perichl. [1o
MHEHWIO aBTOpa NPOeKTa, KOHCTPYKLMA NMO3BONAET A0OUTHCA NTAMUHAPHOIO ObTeKaHWsA
Kpblna, CHUXeHWs ero NoboBOro CONPOTUBNEHNA 1 BeCa. Peanii3alinia NpoeKTa CoKpaTut
noTpebneHvie TONMBA Ha aBUANMHKUAX Ha 87%, ByaeT cnocobCTBOBaThL pasrpy3ke

PucyHok 10.18 — ABuanaiiHep B Bufe feTalowero KpbiniaTbl
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A3POMNOPTOB, MOCKOSbKY YESTHOUHbIE MONEThl BCMOMOraTeNbHbIX CaMONETOB LOSMKHbI
OCYLeCTBAATLCA C HEOONBLUNX a3POAPOMOB, U B pe3ynbTaTe SKCMyaTalUMOHHble
PaCXOAbl CHU3ATCA Ha 35%.

[MpoeKTbl, MpeaycMaTprBatoLLe SKCIAyaTaLMio OFPOMHbIX NeTatoWMX NAaThopM,
MOCTOAHHO ObpallaloWMXCA Ha BONbLWWX BLICOTaX BOKPYT 3€MHOrO LUapa U BKIIO-
YaloLLKMX B 30HY CBOETO AENCTBUA KPYMHbIE PETMOHbI, B MPUHLMMNE BO3MOXHbI, OAHAKO
NoTPeOYIOT He TONbKO KOPEHHOW NePeCTPOMKM Ha3eMHbIX CITy»KO YNpaBeHna 1 SKCy-
aTauunm, Ho, NoXKanyn, N CyLLeCTBEHHbIX M3MEHEHNI COUManbHOM CTRYKTYPbI Ha Halewn
nnaHeTte. [osToMy B OAMKalLLMe rofbl Take NPOeKTbl BPAM M HalAy T NpYMeHeHMe.

A BOT ellle 6onee rnobanbHbIN NPOeKT, Pa3pPaboTaHHbIN NeHVHIPaACKUM UHKEHEPOM
tOpuriem ApLyTaHoBbIM, — NUGT B KOCMOC. 10 3TOMY NpoeKTy BepLUnHa balliHK BbICOTOM
NPYMEPHO 35,8 ThiC. KM NepemeLlaeTca B MPOCTPAHCTBE BCEACTBME BPALLEHNA 3eMu
1 6ONbLWON BbICOTHI BalHK CO CKOPOCTBIO OKOMO 3 KM/C (CKOPOCTb MCKYCCTBEHHOMO
CyTHWKa 3emnu). Ha 3ToW BbICOTe MPOXOAMT reocTaloHapHas opbuTa, Ha KOTOPOW
CMYTHWK COBEpPLIAET oanH 060POT BOKPYT 3eMnu 3a 24 yaca, T.e. B 3TOM C/lyyae OH
3aBMCAeT Hafl Kakom-Nnbo ToUKoW nnaHeThl. Ha BepluvHe 6allHu LieHTpobeHas cina
3emn ypaBHOBELLBAET BeC AOCTABNEHHOIO TyAa Tena. ECiv CTONKHYTb TeNno C Takom
6alIHN, TO OHO CTaHEeT CMYTHUKOM 3emn. Ha 3Ty BbICOTY Ha/lo OCTaBUTb KOCMMYe-
CKMI KOpabAb, a ANA 3anycKa ero Ha opbUTY KCMONb30BaTh BpalleHre 3emnu. Bmecto
HalIHV MOXKHO MCMOSBb30BaTh CMYTHUK C re0CTaLMOHaPHON OPOWTOM, 3aBUCLIWIA Haf,
onpeaeneHHOoN TOYKOM MOBEPXHOCTN MIAHETHI.

B uem e npeunmyliiecTsa kocmmyeckoro nudta? Mpu 3anyckax Ha opouTy CNyTHUKOB
C NOMOLLbIO PAKET TaKXKe MCMOSMb3YITCA LEHTPOOEMKHbIE CUIbl HaLLEN MNaHEeTbl — TPaek-
TOPUA ABUKEHNA PAKETHOIO KOCMUYECKOro KOpabns BbIOMPAETCA C yUeTOM BpaLLeHNs
3emnn. naBHOe JOCTOMHCTBO KOCMUYECKOTrO NndTa B TOM, UTO ANA noagbema obbekTa
B KOCMOC 1 BbIBO/Ia €r0 Ha reoCTalMoHapHY0 OpOmUTy MOXHO MCMOSb30BaTb INEKTPW-
YECKYIO HEPriio, MOABOAMMYIO NO Kabesto, MPofoxeHHOMY BAOMb NndTa. OTnagaet
HeobxoAMMOCTb NMETb Ha BOPTY KOCMMYECKOTO KOPabisa pakeTHbIN ABMraTesb C 3ana-
camu Tonnvea. A Beib TOMIMBO COCTABNAET OCHOBHYIO MAacCy COBPEMEHHOW PaKEeTbI.

Bo3HMKaeT BOMPOC: BO3MOXKHO 1 MOCTPOUTb TakoW NMGT B KOCMOC MpPaKTu-
yeckn? BbiaepkUT N1 OH HanpskeHWs, co3laBaemble COOCTBEHHBIM BeCoMm? [ToKa
TaKMUX CBEPXMPOUYHbBIX MAaTEPUANIOB HET. TeM He MeHee TeOPEeTUYECKM OHU MOTYT
6bITb MONy4YeHbl. Maea Kocmmyeckoro nudTta CTaBuUT nepen cneumnanucTaMmm nHte-
PeCHble 1 CIOXKHble Mpobembl. ECTb NpeanoxeHns oCyWecTBUTb a3POCTaTUYeCKyo
Pa3rpy3Ky KOCMMYECKOro MMdTa C MOMOLLbIO BO3AYLWHbIX LAPOB, MOAAEPHKMBAIOLMX
KOHCTPYKLMIO NdTa MO BCEW ero BbICOTE, UM CO3[1aBaTb MOABEMHYIO CUTY BHY TP
nvdTa. B nocneaHem cnydae ceyere nudTa AOMKHO ObITb YBENMYEHO, U TPAHCMOPTHbIE
KaOWHbI MOXHO OyfieT nepemellaTb He CHapyXu MdTa, @ BHYTPU Hero. Y7o KacaeTcs
BETPOBbIX HArPY30K, TO Y OHW MOTYT OblTb UCMOMNb30BaHbI /1A NOYUYEHNA SHEPTUM
N CTabunmzaumm camoro nuoTa.
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[ V1. TIOKpOBCKMIA MPEASIOKIMN 3aMyCKaTb KOCMUYECKIME anmnaparbl, MCNOSb3ya LLEHTPO-
6eXKHble CUbl acTepona, PAaCKPYUYEHHOrO BOKPYT COBCTBEHHOWM OCK A0 HOMbLIOWM
CKOPOCTW. A U3BECTHbBIN aHIUNCKIRN yUeHbI 1 nicatenb A. Knapk pewun ana 3tom
Lenv NPUMEHATL BPaLlaloWMeca BOKPYT CBOETO LieHTPa ranakTuKi.

3 obcepatopun [xoapenn-baHk nocTynmuno coobLieHmne o TOM, YTO aHMNIACKIAIA
PaanoacTPoHOM [, bepr npeacTaBu SKCNepUMEHTaNbHbIE JOKa3aTeNbCTBa BPALLEeHNA
BceneHHoOM. 31O NO3BONAET HAAEATLCA, UTO MPOEKTDI, B KOTOPbIX MCMOMb3YIOTCA LIEHTPO-
HexkHble CUbI A1 3aMyCKa KOCMUYECKMX OOBEKTOB, HE UCCAKHYT.

B HacToslee Bpema NpobnemMy NepeBo3oK O0MbLIOTO KONMUeCTBa JII0Ael C BbICOKOM
CKOPOCTbIO CTapatoTCA PeLlnTb C MOMOLLbIO a3pobycoB. OfHAKO 1X WMPOKoe NpuMe-
HeHWe BbI3bIBaeT CIOXKHbIE NPOGAEMbl, CBA3aHHbIE C HEOOXOMMOCTbIO B KOPOTKOE
BpEeMA NepeBo3nTb 13 a3pornopTa B ropos 6osbline Macchl ofent 1 pa3melaTb
KpynHble a3ponopThl Aaneko OT ropoAa.

[lOCTOMHCTBA aBMALIMOHHOIO TPAHCMOPTa COCTOAT B €0 CMOCOOHOCTU OCTUYb
No6OV TOYKM 3EMHOTO Wapa — BO3AYLWHbIA OKeaH OKpy»KaeT Hac nosctogdy. A3po-
6yChbl, 6e3yCNOBHO, CMOCOOCTBYIOT pelleHmo Npobnembl MacCOBbBIX MacCaxunp-
CKMX MepeBO30K Ha Ooblive PacCTOAHMSA, OfHAKO, OCTaBasACh TPAANLIMOHHBIM
aBMALMOHHbBIM TPAHCMOPTOM, OHM O4YeHb JOPOTK B 3KCMyaTaumn. BosHnkaet
naea 1Crnosb3oBaTh ANA STOW Lenu Apyryt cpeay — BofHyto. OKeaHbl 1 MOpPA
MOKPbIBAIOT NPUMEPHO 4/5 NOBEPXHOCTN 3eMHOTO Lapa. V3gaBHa Mopsa coefu-
HANW KOHTUMHEHTbI, BOLHbIE MPOCTOPBI MCMOMNb30BaNUCL MOPenaBaTenamm 4na
JanbHUX NyTelwecTBnii. VI Tenepb OHW AOMKHBI MOMOYb IIOAAM B NMACCaKNPCKNX
N TPAHCMOPTHbBIX NEPEBO3Kax, HO HAa HOBOW TEXHUYECKOW OCHOBE W1 C ropasfo
60NbWKMK, YEM B MPOLLINIOM, CKOPOCTAMU. HOBBIV BUTOK CAMPann 3BOMOLNN
TpebyeT KaUeCTBEHHO HOBbIX PeLleHI, OAHAKO NEPCIEKTUBHBIM OKAXETCA NN b
TO pelleHe, B KOTOPOM ByayT BOMAOLEHBI B KOMMIEKCe NoceHre AOCTKEH S
BEAYLIMX HANPABEHWI HAYKM 1 TEXHWKK. DTO TpeboBaHWe OTBeYaeT AuanekTmKke
Pa3BUTUA TPAHCNOPTA.

BaxxHOW 3aaa4en ABNAETCA MOBbIWEHME CKOPOCTU ABMKEHA HA BOAHOM TPaHCNOPTe.
ObbluHble (BofoM3MeLLaloLne) Cyaa TUXOXOAHbBI MOTOMY, UTO Y HUX C POCTOM CKOPOCTH
ObICTPO BO3paCTaeT HEOOXOAVMAS ANA ABVIKEHUA MOLLIHOCTb, KOTOPAsA MOXET OKa3aTbCH
MPOMOPLIMOHANBHOWM CKOPOCTH B TPETLEN, YETBEPTOM 1 Alaxke Bosbliel cTeneHu. Kak
MOBbICUTE CKOPOCTb BOLHOMO TpaHcnopTa?

MW NPOEKTUPOBAHUN MUCCUPYIOLLUX CYAOB, KOPabnel Ha MOABOAHbIX KPbIMbAX
1 BO3AYLWHOW MoAyLIKe UayT Mo nyTW BbIHECEHWA KOPMyca Kopabns 113 BOAHOW cpeabl
B BO3AYLLUHYIO (M1OTHOCTb BO3Ayxa NoyTy B 800 pa3 MeHblie NAOTHOCTM BOAbI). Ho ecTb
elle OAMH NyTb — MUCNONb30BaHNe 3hdeKTa 3KPaHa, kKak B MOHOPENbCOBbIX MOe3ax
Ha BO3AYLWHOW NOLYLLIKE, TOMTbKO 3KPaHOM 3A4eCh CNY>KUT BOAHAA MOBEPXHOCTb.

Euye B 20-e rofbl aBMATOPbI MO3HAKOMUAMCH C «3QGEKTOM BANAHNA 3eminy» (3GGeKToM
3KpaHa). Taxenble camoneTbl MO0 YNPAMO WAV Haf 3eMIEel, He enas CaanTbCa, Moo
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HeOoXAaHHO YCTPeMAAInNCL BBepX, obpeTas AOMONHUTENBHYIO MOABEMHYIO CUNY.
AHTNIACKMIA camoneT «T3P3HT TpUnnaiH» pa3bunca npu B3nete, MoHomnnaH «Cyonnoy»
e/18a OCTAaHOBMAN MOCAAOUHBIMU LMTKaMN. Kak TONBbKO C YBENUYEHMEM BbICOTbI SDdEKT
3KpaHa ncyesars, aspofrHaMmyeckoe KauecTBO Kpblfia Nagasno, MOWHOCTY ABUraTenen
He xBaTasno 41A NOMETa, 1 CamONeT NPAMO MO KypCy COBEpLUan aBapUnNHYO NOCaAKY.

HwuzkoneTawmin skpaHonnaH cnocobeH B3ATb Ha OOPT rpy3, HAMHOTO HONbLINNA,
Yyem CamMofieT Tako e Macchl. CiefjoBaTeibHO, MO0 3KPaHOMNAH AOMKEH UMETb
Hecyllme Kpbliba, NMbo cam ero Kopnyc AofxeH ObiTb BbINOSIHEH B BUE «/1eTa-
folero Kpbinar. Yem MeHblie BbiICOTa BO3YLIHOM NOAYWKY, Yem Onuxe annapat
K MOBEPXHOCTW BOAbI, TEM CUflbHEee npoasnaeTca 3ddeKT 3KkpaHa, Tem bosblie
nogbemMHada cuna. B pesynbraTe sKkpaHONMaH 3aTpayrBaeT Ha CO3AaHNe NOABEMHOWM
CUMbI FOPA3[0 MEeHbLLIE SHEPr K, YeM CaMONET, OTOPBAHHbIV OT MOBEPXHOCTU 3EMIN.
DKpaHonaHbl 061a71atoT BbICOKUM a3POAMHAMUNYECKMM KauyeCTBOM — OTHOLIEHWEM
NOABEMHOWN CUMbl K COMPOTUBEHMIO: OHO MO MEHbLUIEN Mepe B fiBa pa3a bonbliue,
yeM y Kopabnen Ha MoABOAHbBIX KPbIbAX WK BO3AYLIHOV noayuike. C yBenuyeHvem
CKOPOCTV M pa3MepoB 3KPaHOMNAHOB KX dGGEKTUBHOCTL yBenunyvBaeTca. Mapaumni
HajJ BOOW annapaT obnaaaeT nnaBy4ecTbto, B3NeTaeT C MOBePXHOCTW BOAbI W Moc/e
3aBepleHna noneta CaanTCA Ha BOLY.

VImetoTcA NpoeKThl 3KPaHOMIaHOB Macco cabille 1000 T 1 CKOPOCTbIO ABUMXKEHUA
nopsgka 700 kv/4. OaHAKO B 3TVX MPOEKTax OCTAETCS eLLe MHOMO HepeLLeHHbIX Npobnem,
YTO AeNaeT UX NOKa HepeanbHbIMU.

[, 3enbKMHbIM OblT NPeAIOKEH NPOEKT IKpaHOMNNaHa, MPUHLUMMMANBHO OTMYa-
IOLLMIACA OT CYLECTBYIOLMX, B KOTOPOM NMpeoaoneHa npobnema TpebyeMon oUeHb
60NbLIOK CTaPTOBOM MOWHOCTX. OH ABNAETCA NOrMYECKMM NPOAOIKEHNEM KPbIaTOro
PeaKkTMBHOIO MOHOPEIbCOBOTO NOe3fa Ha BO3AYLUIHOM nogyLwke. 1o 3ToMy npoexTy
(pric. 10.19) akpaHoMNaH 1 pPasroHAETCA NO PeNbCOBOMY MyTW 2, OMMPAACh Ha BO3AYLWHYIO
noayuKy. B 3aBUCMMOCTY OT €ro Macchbl U rabapnToB MOXHO MMETb He OfiHY, a [1Be UK
HECKOJIbKO OMOPHbIX PENbCOBBIX 6aNoK (Ha pUCYHKe VX [1Be).

PucyHok 10.19. DkpaHonnaH, npeanoxeHHbi I.T. 3enbKnHbim
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[lna cozpaHva paBHOMEPHOW NOABEMHOW CUIbI B 3aBUCMMOCTM OT PacrnpefeneHns
MacCChbl 3KpaHOMIaHa KpbiibA 3 MMEIOT NepemMeHHYIo MoWab. B KauecTse TArOBbIX
MOXHO NPUMEHATL ABMraTeNN C TAHYLLVIMM WV TOMKAIOLMMM BUHTaMK MO0 peaKTVBHbIe
ABuraten 4. B cnyyae ncnonb3oBaHWA peakTUBHbBIX ABUraTenei C BbICOKOW CKOPOCTbIO
PEaKTUBHOW CTPYW, TaK e, Kak 1 B KPbINATOM PeakTMBHOM NOe3je Ha BO34YLWHOW
noAywkKe, Ux LenecoobpasHo pasMecTnTb B »Kenobax 5, yTobbl CTpyA peakTMBHOroO
ABuraTensa co3aasana JONOMHUTENbHYIO MOABEMHYIO CUITY. Pa30rHaBLWWCh, SKpaHOMaH
COCKasb3blBaeT C pefibCoBbIX 6ANOK 1 MPOAOKAET MONET Haf BOAHOW NOBEPXHOCTHIO.

Kpelicepckasn CKOpoCTb 3KkpaHomnaHa byaeT coctarnatb 500-700 km/u. [lanbHenwmn
POCT CKOPOCTY CBA3AH CO 3HAUYUTENbHBIM YBENMYEHUEM MOLIHOCTY, HEOOXOAMMOMN
ANA NPeoAONeHNA CONPOTUBAEHNA BO3yXa. 3anac CKOPOCTH NO3BONAET yBENMUMBATb
BbICOTY BO3[YLUHOW NOAYLIKM, CO3aBAaEMOW AVHAMNYECKUM HAMOPOM, YTO B CBOIO
oyepeb AaeT BOIMOXKHOCTb 3KCMyaTMPOBaTh annapaT Npy BOAHEHWN Ha mope. 1o
YCNOBMAM 6€30MaCHOCTY BOJTHbI He IO/KHbI YA3PATb O [IHWLLE 3KPAHOMNaHa, ¥ BbICOKME
CKOPOCTM MO3BOJIAT EMY YT 113 PAVIOHA pa3birpasLienca CTuxmun. bonee toro, Bpema
BbIXO[a V3 MOPTa MOXKHO COMNAcoBbIBaTb C MHPOPMAaLIMEN O NMOroAe Ha Tpacce, nepe-
[aBaeMOW HaBUTALMOHHbBIMIL CMTYTHUKAaMK 3eMIT.

BbICOKME CKOPOCTM 3KpaHOMIaHa No3BOAIOT CO3aTb 3HAYMTENbHOE JaBfieHne
B BO3JyLWHOM NnogyLke. Tak Kak ero nogbemMHan c1na onpeaenaetca npovssefeHnem
[aBNeHMA B BO3AYLUHOM NOAYLWKE Ha MoLab SKpaHa B rnjiaHe, To ero rpy3onogbem-
HOCTb OYAeT N3MePATLCA AeCATKaMU U iaxe COTHAMM ThICAY TOHH, MPUYemM C yBenu-
YeHMeM Pa3MEPOB SKPAHOMAHa yaenbHas MOLHOCTb ero CUNOBOWM YCTaHOBKN OyaeT
YMEHbLUATBCA.

B npoekTe paccmaTpurBaloTca pasfnuHble Cnocobbl GOPMUPOBAHMA BO3MYLHOM
NOAYWKN OTHOCUTENBHO HANPABAAIOLMX PENbCOBbIX OaNOK Ha y4acTKe pa3roHa B 3aBu-
CUMOCTW OT Pa3MepOoB SKPAHOMSAHA W BbIOPAaHHOW KOHCTPYKUMW. [InA ee co3naHua
MOryT ObITb MCMOSB30BAHbI KaK OTAeNbHO, TaK 1 B KOMMEKCE BEHTUNATOPHbIE YCTa-
HOBKM 3KPAHOM/MaHa, CTallMOHAPHble KOMNPECCOPHbIE CTAHLWM 1 63NNOHbBI CO CKaTbIM
[10 BbICOKOTIO [1aBNeHVs BO3/YXOM, KOTOPbIV OyAeT MoCTynaTb B CKOMb3sllee Wacch,
a TakXKe AMHaAMUUYECKNA Hanop. B 3aBMCMMOCTY OT CKOPOCTY NoneTa NpeayCcMOTREHO
aBTOMATUYeCKOe nepepacnpeaeneHmne MOWHOCTM CUIOBOW YCTAHOBKM Ha CO3MaHmne
TAMW 1 PabOTy BEHTUIATOPOB, MUTAIOLLVIX BO3AYLIHYO MOAYLWKY. [locne cxofa C pesb-
COBOrO MOJIOTHA W Hayana noneta Hag NOBEPXHOCTbIO BOLbl 31EMEHTHI CKOMb3ALWErO
Waccy, OxBaTbiBatoLlMe MyTeBble PefbCoBbIE OanKy, yOnpatoTca B KOPMYC SKPaHOMaHa,
bopmupys HeobXxoaMMbIV MPOdUIL SKPaHa.

BeHTUNATOPbI 3KPaHOMIaHa UCMNONb3YTCA TakKe Npu Nocafke Ansa Co3faHuA
BO3[yLUIHOW NOAYLWKM B €70 MNOCaA04HOM LWaccy. ECnv nocaka OCyLLeCTBACTCA Ha BOAY,
TO Cama NMocafika 1 HauanbHOE TOPMOXEHVE OCYLLECTBIAIOTCA Ha BO3AYLLHON MOAYLLKE,
a 3aTem 3KpPaHOoMaH NpeBpPallaeTca B BOAOM3MELLaoLee CyAHO. Ha CNoKoMHOM Bofe,
B 3aTOHE MOLLHOCTM BEHTUAATOPOB OYAET AOCTATOYHO ANA TOro, YTOObl SKPAHOMMaH
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BbILIEN Ha PeXMM 3aBUCaHNA, ONMPAACh Ha BO3AYLIHYO NOAYLIKY. B 3TOM Cnyuyae He
npencTaBuT 0coboro Tpyaa BbIBECTU €ro Ha CTapTOBYIO MIOWAAKY M YCTaHOBUTL Ha
HanpPaBNALWMX penbcax And nocneaytouero noneTa.

B npoekTe npeayCcMOTpeH CTapT C MOBEPXHOCTM BOAbLI B C/lyYae aBapumHoOm
nocaaku. [1na atoro notpebytoTcA AONONHUTENbHbIE CTAPTOBbIE YCKOPUTENN ANA
CO3AaHMA TArW NpW B3/eTe 1 pe3epBbl MOLLHOCTA AV OaNNOHbI BbICOKOTO AaBNeHMA
Ana obpa3oBaHNA BO3AYLWHOM NOAYLIKM Ha yY4acTKe pa3roHa. PaccMOTpeHbl Bapu-
AHTbl KOHCTPYKLMN MHOFOKOPMYCHbBIX SKPaHOMIAHOB, MPW KOTOPbIX rapaHTUpPOBaHO
npefoTBpalleHe onpoKWAbIBaHVA annapaTta Npy aBapuinHOM NOCaKke B Clydae
BOJIHEHMA Ha MOpe.

OnncaHHbIM NPOEKT 3KPaHOMIaHa No BCEM KpUTEPUAM NPOrpeccuBHOCTY Npea-
CTaBNAETCA BECbMa NepCrnekTUBHbIM 1 3bdeKTVBHbIM. TaKOM KpaHOMIaH MCnonb3yeT
OOCTUXEHNA aBUALIMIOHHOMO, MOPCKOIO 11 HA3eMHOIO TPAHCMOPTA, a Takke KOCMNYeCKoM
TEXHWKM [1151 pelleHrs Npobnembl NepeBO30K 60bLIOr0 KONMUECTBA IOAEN 1 Fpy308B Ha
6onblMe PACCTOAHNA C JOCTATOYHOW CKOPOCTbHIO 1 BbICOKOW IKOHOMUYECKOW 3ddek-
TMBHOCTbIO. Beagexoabl-amdronn WpOoKOo NPUMEHSAIOTCA 418 NEPEBO3KM NaCcCaKUPOB
1 rPY30B B HOBbIX HEOOXKUTbIX parioHax Ha Cesepe. OHM BbINOMHEHbI VOO B BUE
HebonbLUMX CY0B (NOAOK) C Konecamu, Moo B BUAE MyCEHWNYHbIX MALLWH, CTOCOOHbIX
naBaTb 1 NepeABUraTbCA No 60N0TaM 1 CrabbiM rpyHTaMm.

KOMBVHMPOBaHHbIE aBTOMOOUNBbHO-KENe3HOAOPOXHbIE TPAHCMOPTHbLIE CPeCTBa
npeacTaBneHbl o4eHb OOAbLIMM YMCIOM OMbITHBIX 0OPa3LOB M NPOEKTOB. ITO pefb-
COBble aBTOOYChI U «rTMOpUAHBIEY TPENNEPHI HAa ABTOMOOUIIBHOM U ene3HOA0POKHOM
X0y, OAMHAKOBO XOPOLLIO NepeaBmnratoLMeca No WOCCE N KeNe3HOAOPOKHbLIM MY TAM.

«ABTOMMAHbI», UK NeTalolme aBTOMOOUN, — KOMOMHMPOBaHHOE CPeCcTBO A
ABVXKEHNA MO AOPOraM 1 Mo BO3AyXY. VX 06pa3Libl CO3faHbl KOHCTPYKTOpamum-ntobunTte-
nAaMn. ABTOMOOWIb NPEeBpaLLaeTca B camoseT 1 0bpaTHO 3a 30 MUHYT. [poLiecc cocTouT
B MOHTae HecCyLLero Kpblfia, XBOCTOBOIO ONePEeHbA 1 BO3AYLWHOMO BMHTA.

VImMeloTcA NpoeKTbl CO3faHNA NMOABOAHOIO CyiHA-CaMOsieTa, KOTOPbIA MOT Obl B 1110001
MOMEHT BpeMeHY B3NeTeTb 13 BOAbI U MPU HEOOXOAMMOCTM CHOBA YXOAUTb NOf BOAY
nocne noneta B BO3AyXxe.

10.3. [porHo3 pa3sBuTuA TpaHcnopTta

TpyaHO Aaxe BOOOPA3UTh, CKOMbKO B HACTOsLLEe Bpems CylLlieCTBYeT TPAHCMOPTHbIX
yCTpOVICTB, MaLLUVH 1 MeXaH13MOB. B TeneB13noHHOM nporpamme «ITO Bbl MOXKETE» OblSIV
PaCcCMOTPEHDI AECATKN BapraHTOB KOJ1eCa. A CKONbKO BbINO 6OJ'IOTOXO,£LOB, CHEeroxogos,
BE30EX0OA0B — KOJIECHbIX, N'YCEHNYHbIX, Ha BOSﬂyLLIHOPI noayLwke, Waratowmx, npbiratowmx,
MON3al0WmX 1 Oarke TaHLLy}OLLlI/IX! I/l BCE 3TO He NTPOYLKK, a pealibHble TDAHCMOPTHbIE
CpencTBa, 3afyMaHHble 1A COBePLIEHWA NMOe3HOM PaboTbl 1 BBINONHAOLVE 3Ty PaboTy.
Co3AaHO He MeHbllie BAPUAHTOB NleTaTeslbHbIX annapaTos, HaABOMAHBIX ¥ MOABOAHbIX
TPaHCMOPTHbLIX CPEACTB.
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V1 BCe e Kaxkayto 3Moxy OTIMUAIOT Hanbonee xapakTepHble A71A Hee BU/bl TPaHCMOoPTa,
Ha KOTOPble NPUXOANTCA OCHOBHAA MacCa NacCa)kMPCKUX 1 TPY30BbIX NePEBO30K,
onpenenawmnx TPaHCNOPTHYIO MNONUTUKY rOCYaapCTB.

Kakune »e Bunpl TpaHCNopTa CNefyeT BHECTU B BU3UTHYIO KaPTOUKY HaWero BpeMeHu?
Ha 3emne — 370 Kene3HoA0POXHbIV 1 aBTOMOOWIbHBIM TPAHCMOPT, B MOCAEAHEM
FNaBHYIO POMb BLIMOMHAOT aBTOOYChl 1 GONblUErpy3Hble aBTOMOOMN; B BO3AyXe —
PeaKkTUBHbIE aBMaNaHepPbI, a TakXKe BEPTONEThl U CaMONEThI CeMTbCKOXO3ANCTBEHHOM
aBMaLMK; Ha BOAe — BOLOM3MELLAIOLME MACCAKUPCKIME, FPY30BbIE M HaNMBHbIE Cyaa
C ABUraTeNamu BHyTPEHHErO CropaHus, a Takke Kopabnm-aToMoxo/bl, CyAa Ha NOABO-
AHbIX KPbIIbAX 1 BO3AYLLIHOW NOAYyLKe.

O NoaBoAHOM TPAHCMOPTE NOKa rOBOPUTL HE MPUXOAMTCA, @ BOT NMOA3EMHbIN TPYHO-
NPOBOAHbIV TPAHCNOPT, NPeAHA3HaUYEHHbIV B MEPBYIO 0Uuepeb A1A TPaHCNOPTUPOBKM
XKWIKOTO M ra3000pasHoro ToNAnBea, CeayeT BbiAenuTb.

370 Havbonee XapakTepHble 1A Halero BpemeHw Babl TpaHcropTta. OHW MeHATCA
HeuacTo (HanpuMep, Bpems CyLLECTBOBaHMA BOAOU3MELLAIOLLIMX CYAOB C ABUraTENAMMU
BHYTPEHHErO CrOPaHMA MOXHO UCUNCIIUTD Y>Ke MHOTUMW OECATUNETUAMM), HO BCE
BpemA coBeplueHCTBYI0TCA. OfHAKO HEMPEPbIBHO BO3PACTAOLLMA TEMM HAYYHO-TEXHN-
YeCKoro nNporpecca Co3faaeT NPeAnoOChINKN ANA NOABNEHMA HOBbIX BUAOB TPAHCMOPTa
B TeYyeHue CyLeCcTBEHHO MeHbLIVX OTPE3KOB BPEMEHM, YeM STO ObINO B MPOLLIOM.
MOXXHO NPeAnoNoOXMTb, UTO yXKe B bnmxKanlive AecaTUneTus He TONbKO NOABATCA,
HO 1 3aIMYT M1aBEHCTBYIOLLEE MONOXEHME Takme BUAbBI TPAHCMOPTA, O KOTOPbIX Mbl
CErOAHA elle TONbKO MeYTaeM.

[Monpobyem AaTb MPOrHO3 Pa3BUTUA TPAHCMOPTa Ha DNVKanWwve NONCTONETUA,
HaMeTNTb ero OCHOBHbIE BKAbI, KOTOPble OyAyT XapakTepHbl K cepearHe XXI B. Cpeau
Ha3eMHOro TPaHCNopTa MPOYHOE MECTO 3alMyT CKOPOCTHbIE NMOE3Aa Ha MArHUTHOW
1 BO3LyLWHOW nofywke. LLInpokoe nprumeHeHne B 0CBavBaeMbIX 1 TPYAHOMPOXOANMBIX
paroHax HalayT annapaTbl Ha BO3AyLWHOW noaylike. B Bo3ayxe npeobnafgatoLnmm
CTaHyT KPYMHble peakT1BHbIE CaMONeTbl, B MepBYylo ouepelb aapobychl, 6onblioe
PaCnpOCTPaHeHe NoayYaT AUPUKabN.

B MOpAX 1 OKeaHax KOHKYPEHLMIO aBMALIMOHHOMY TPaHCMOPTY COCTaBAT 3Kpa-
HOMMaHbl, PacnmcaHune 1 ABMKEeHUe KOTOPbIX OyayT KOPPEKTUPOBATLCA M3 KOCMOCA.

PaHee y»Ke OCTAaTOUHO NMOAPOOHO ObiN PacCMOTPEHbI GakTOPbI, MO3BONAOLIME
OTHeCTN NepeYncrieHHble BUAbI TPAHCMOPTa K NMepcneKT1BHbLIM. Tenepb nonpobyem
OUEHUTb NEPCNeKTMBHOCTb CYAOB Ha NMOABOAHbBIX KPbIbAX 1 BO3AYLWHOW NOAYLLKE.

Kak yke yKasblBanioCb, CKOPOCTb U MPY30NOABEMHOCTb — OCHOBHblE KpUTEPUN
NporpeccrBHOCTU. [PY30N0ABEMHOCTL KOopaben Ha MOABOAHbIX KPbIbAX onpeae-
NAETCA NOABEMHOW CUION, CO3AaBAEMOM KPbINbAMW 1 BO3PACTAIOLWEN C YBENMYe-
HMeM NNoWaan KPblibeB B NMPAMONMHENHOM 3aBUCUMOCTU 1 CKOPOCTU ABUMKEHNA —
B KBaAPaTUYHOM, TO YBENMUMBATb €€ L|eN1eco0bpa3Ho 3a CYET MOBbILLEHNA CKOPOCTM
aswixervs. CneaoBaTtenbHo, bonee KpyrHele Kopabnu Ha MoABOAHbBIX KPbINbAX AOMKHbI
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0bnafath 1 bonblier ckopocTbio. OfHAKO AanbHenwemMy pOCTy CKOPOCTU NpensT-
CTBYeT KaBUTaLMA.

KaBuTaumel HasbiBaeTCcA GU3MUECKOEe ABNEHME, CBA3AHHOE C HapyLWeHWeM CrnoLL-
HOCTW XMIOKOCTN. Kak TONbKO AaBNEHME CTAHOBUTCA PaBHbBIM WM HECKONBKO HUXKE
[1aBIeHUA HACbILLEHHbIX MapPOB XKMAKOCTM (B Hallem Cilydae — BOAbI), HAUMHaeT Bblae-
NATbCA PACTBOPEHHDIV B HEM BO3[YX, 1 B BOAE 00Pa3ytoTCA MapoBO3AYLUHbIE My3blPbK/A —
CMIOWHOCTb MKNAKOCTN HaPYyLWaeTCA.

B cooTBETCTBMM C ypaBHeHem bepHynnv aaBneHme 1 CKoOpoCTb XKNOKOCTV CBA3aHbI
00OpaTHOM 3aBUCKMMOCTBIO. [1pW ABMXKEHNM KOPabna HaubosbLLas CKOPOCTb W, ClefoBa-
TEeNbHO, HaMMEeHbLLIee AaBNEHME BO3HMKAIOT CBEPXY MOABOAHOIO Kpbina. POCT ckopocTn
MOXeT NP1BECTU K 06Pa30BaHMIO My3blPbKOB Mapa B 3Toi obnactu. Mpoasurasncs
K 33/1Hel KpOMKe Kpbifia, My3blpbKM MOMafatloT B 30HY OOsee BbICOKUX [1aBeHWN, rae
npow3onaeT 1x ObICTPOe 3axX10MbIBaHKE. ITO 3aX/10MbIBaHWE MMeeT NPUPOoAY rapas-
NMYECKOTO yAapa 1 CONMPOBOXAAETCA PE3KIM MOBbILIEHNEM AABEHNA 1 TEMNEPaTYPbI,
4TO BbI3bIBAET CUIbHOE MOBPEXKAEHME MOBEPXHOCTU MOABOAHbLIX KPbINbEB. Peximm
KaBUTaLMM COMPOBOXKAAETCA CUIbHOM BUOpaLUen.

Kpome KaBuTaLmm, Ha My Ty CO3AaHA KPYMHBIX Kopabnelt Ha MoABOAHBIX KObIbAX CTOUT
SHepreTnyecknii 6apbep. YBenvueHve pa3mMepoB 1 MacChl Kopabns TpebyeT Gorblieit
CKOPOCTW, YTO MPUBOAUT K PE3KOMY BO3PACTAHMIIO MOLLHOCTV CANTOBOW YCTaHOBKM, KOTOPaA
NPOMOPLIMOHaNbHa NPOK3BeAEHMIO MAacChl KOpabns Ha ero ckopocTb. B CLUA B Hauane
60-X rof0B MPOrHO3MPOBANMCH KOPabsM Ha NOABOAHbBIX KPbIbAX Maccor 1000 T. YT1obbl
obecneunTs v CKopocTb 120 Km/4, NoTpebyeTcA MOLLIHOCTb HePreTUYeCKoN YCTaHOBKM
0T 45 0 60 Thic. KBT. Kopabinb maccoi 3000 T Ana AOCTUXEHMA CKOPOCTY 280 KM/Y LOMKeH
MMeTb MOLWHOCTL ABmrateneit 300 Toic. KBT. CnegosaTenbHO, Co3aaHne cynepkopabnen
Ha NOABOAHbIX KPbIbAX B OyayLiem BPAA /N OKXKETCA PeabHbIM.

Tenepb NOCMOTPUM, Kak TpebOoBaHMA K POCTY CKOPOCTU U FPY30M0AbeMHOCTH
peanu3yloTca B Cy[lax Ha BO3AYLIHONM nofyuwke. 30bITouHoe fAaBneHne noa AHvLLEM
Takoro cyaHa coctasnseT 3-5 KH/m?. OHo obpasyeT Nporub Ha BOAHOM NOBEPXHOCTY
rnyouHon 10 cm Ha Kaxable 1 kKH/m2 Bbicota BO3ayLWHOW NoayWwKM onpeaenaeTcs
BOJSTHAMM Ha MOBEPXHOCTM BOAbI: OHA AOSIKHA ObiTb OOJblUE, YEM BbICOTa rpebHs
BOJIHbI. YBENMYEHME BO3AYWHOW NOAYWKN NPUBOAUT K OOMBLIVM YTeuKaMm BO3Ayxa 13
ee NosioCTyW, BO3pacTaHWio NOTPebHON Ha ee Co3AaHue MOLLHOCTU. YTeuKkr BO3ayxa
NPOVCXOAAT MO NepuUMeTpy. Tak Kak NofbemMHada Crna onpeaenaeTca Npov3BeaeHemM
[laBNeHNA B BO3AYLIHOM NOAYLIKe Ha M/oLab AHWLE, TO ONTvMarnbHas dopma CyaHa
Ha BO3AYLIHOW NoAyLWKe B MAaHe Kpyr, Mpuyem 4em niolaib Kpyra 6onblie, Tem OTHO-
CUTEeNbHO MeHblie byaeT NepuMeTp: MIOLWa/Ab PacTeT MPONOPUMOHANbHO KBaapaTy
Paanyca, a NepumeTp — NPONOPLMOHANbHO NepBOV CTeneHun ero. CneaoBaTtesbHo,
yem bonblle pa3vepbl CyaHa, TeM Npu 3aaHHOW BbiCOTe NapeHus byaeT bonblie
ero rpy3onofbeMHOCTb M OTHOCUTENIbHO MEHbLUEe SHepro3atpaThl Ha CO3faHne
BO3OYLWHOW MOAYLIKMN.
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YT0ObI CHU3UTL YTEUKM BO3/yXa 13 BO3AYLIHOM NOAYLWKY, MPUMEHAIOT BO3AYLWHbIE
NN BOASAHbIE 3aBEChHI, TAOVPUHTHbIE YNNOTHEHWA, «I0OKU» MO BCEMY NepUMETPY 13
3M1aCTUYHOrO MaTepuana, Kacatlmeca NoOBepPxXHOCTU BOAbl (M1 3eMun), KeCTKmne
orpaxaeHna no boptam — ckeru. CKerw, yTOnneHHble Hke MOBEPXHOCTY BOAbl, XOPOLLO
YOEPKMBAIOT BO3AYLWHYIO MOAYLLIKY, OfHAKO KOpabib TepaeT KayecTBa aMPubmu, He
MOXeT, HanNpUMep, BbIXOAWTb Ha NONOrMI beper Ans pasrpysKku.

Camblit KpyMHbI NOKa B MUpe GpaHLLy3CKMI KOpabib Ha BO3AYLWHON NOAYyWKe
«Hagwrnnan-500» (puc. 10.20), Bmelatowmin 400 naccakmpos 1 45 nerkoBbix aBTOMO-
Gunei, Obin NyLLeH B aKCMyaTaumio B cepeviHe 1977 1., v Tenepb 10 50% Bcex nacca-
XNPCKNX NepeBO30K Yepes Nponve J1a-MaHL ocyllecTsAeTcA C MOMOLLbo Kopabnei
Ha BO3AYLIHOWM NoAyLIKe. JHeProBOOPYKEHHOCTb Kopabna «HaewnnaH-500» Becbma
BblCOKa 1 cocTtaBndaet 50,8 KBT Ha 1 T Maccsl.

C pocTom pa3mepoB kopabnel SHepProBOOPYKEHHOCTb CHIXKAETCA U, HanpumMep,
y 10 000-ToHHOTrO CyaHa MOXeT ObiTb AoBefieHa A0 25 KBT/T. Ho v B 3ToM cnydae
ABUraTeny OMKHbI 0611aaTb OFPOMHON MOLIHOCTbIO, @ 3anachl TOMVBA ANs ABafLa-
TUYACOBOrO perca AocTUrHyT 30% ero NonHoOM Macchl. [lo3Tomy Takmne Cyaa B byayulem
MOXHO OyIET CTPOWTL TOMBKO B C/ly4ae UCMOMb30BaHMA aTOMHbIX MCTOYHUKOB SHEPIN,

DKoHOoMMUecKas 3OdEKTVBHOCTb KOpabel Ha BO3AyLWHOM NOMYLLIKE CKEeroBOro T1na
ropasfo Bblwe. Hanpumep, 5000-TOHHOE CKEroBoe CyIHO MOXKET KOHKYPUPOBATh C BOAO-
M3MeLLIoLLMI Gnarofapsa CyLecTBeHHO 6oMbLLE CKOPOCTU ABMKEHWA, OCTUTAOLLEN
200 kw/u. MNpeacTaBnAoT 6OMbLLIOW HTEpPeC Pa3paboTKM NOABOAHbLIX CPEACTB ANA TPAHCMOoP-
TVPOBKI XIAKOrO TOMMBA, @ Takke Kopabnei-katamapaHoB M MHOMOKOPMYCHbIX CY/OB.

Be3ycnoBHO, NOABATCA TPAHCMOPTHblE CPeACTBa, obnaaatoLme COBCEM MasbiMu
CKOPOCTAMK, HO Mopaxaloline BoobpaxkeHe yenoseka CerofHAWHero AHA CBOUMM
YOAVBUTENBHBIMU BO3MOXHOCTAMU. TaKMMM TPAHCNOPTHBIMK CpecTBaMK ByayT 0b6opy-
[0BaHbl POOOTHI, KOTOPbIE B ByAyLIEM CTaHyT HE3aMEHVMbIMI MOMOLLIHVKaMV YeNoBEKa.
Hanpumep, yxxe cerofHa obCyaaloTcA KOHCTPYKLUM POOOTOB, CNOCOOHbBIX Nepe-
MelllaTbCA MO BEePTUKabHOW CTeHe 1 laxke NOTOSKY. 3aBTpa Takue poboThl CTaHyT
NPUBbLIYHBIMY 1 OUEHb MNONE3HBIMN MEXAHM3MAMW.

PucyHok 10.20. Kopa6nb Ha Bo3ayLwHow nogywke «HaBunnaH-500»
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HeoObbluHble TpaHCMOPTHbIe CpefcTBa OyAyT CO3AaHbI 1 ANA OCBOEHMA KOCMUYECKOTO
npocTpaHcTea. B atmocdepe BeHepbl, 11OTHOCTb KOTOpO B 60 pa3 NPeBbILLaeT MIOTHOCTb
3eMHoM aTMochepbl, 3hdeKTUBHBIMM OyAYT aspoCTaTUYecKmne annapaTbl. 3aBUCUMOCTb
TemnepaTypbl aTMocdepbl BeHepbl OT BbICOTbI MOXHO MCMOMb30BaTh AA BEPTUKASIbHOO
nepemeLlleHna a3poCTaTMUYeCKOro annaparta, Tak Kak OObem ero 1 oKpyxatoLlas Temne-
paTypa, a CNefoBaTeNbHO, U BEIMUMHA MOABEMHONM CUMbI (3aKOH Apxrmena AencTByeT
¥ Ha BeHepe) MoryT ObiTb B YNOMUHAEMOW KOHCTPYKLMM B3aMMOYBA3aHbI.

TpyAHO NPeACTaBWTb, YTO Yepes Kakue-H1byab NoncToneTna HauHyTca paboTsl No
CTPOUTENBCTBY KOCMUYECKOTO NNGTA, MCMOSMb3YIOLIero LeHTPOOeXHbIe CUibl 3emMan
ANA NOCTaBKM rPy308B Ha opbuTy. HO HET COMHEHMA, YTO B 3TO BPEMSA UYeloBEYeCTBO
NPUOM3NTCA K pelleHnio NOA0OHbIX FPaHANO3HbBIX MPOEKTOB.

KpynHas AnoHcKas CTporTesnbHas KOMNaHWA NpefcTaBnia amouLMO3HbIN NPOEKT, MO
CTPOUTENBCTBY KOCMMYecKoro ndTa K 2050 roay. Tokno Obaswm Corp XxoueT NoCTpouTb
KOCMMUYECKYIO CTaHLMIO Ha ypoBHe 36 000 KMNOMETPOB Hal 3emiel, a 3aTem 3amnyCTnTb
TYPUCTOB B KabviHe nndTa C MOMOLLIBIO YrNepoAHbIX HAHOTPYOOK WKKMBa (puc. 10.21).

370 BbICOKO. O4eHb BbICOKO. ECIM NOMECTUTL 3Ty LMdPY B MePCNEKTUBE, UTO HY>KHO
3HaTb, YTO B CPELHEM PEaKTNBHbIV MACCaKMPCKIM PEAKTUBHbIN CAMONET NETUT Ha YPOBHE
10 KM, camoneT Pryapaa bpaHcoHa Virgin Galactic 6yneT npuHMMaTh TyYPUCTOB TOMbKO
[0 110 KM 1 paxe MexgyHapoaHasa KOCMUYeCKan CTaHLMA HaXOAUTCA b 330 KM OT

<

N

PucyHok 10.21. Kocmuuecknn nuept
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3emnu. JlyHa, oaHako, konoccanbHble 350 000 km. [poeKT Hay4HO-GaHTaCTUUECKOro CTUA
Takke YBUAETb COMHEYHbIE baTapen NUTaHNA, MOAKMOUEHHbIE K KOCMUYECKOW CTaHLMK,
KOTOPble MOV Obl OTMPABUTL SMEKTPUYECTBO Ha 3eMTt0, UTOObI NPUBECTI B IUT. Kpome
TOro, NPOTNBOBEC Ha Kabene byaeT nnaeatb 96 000 KUNOMETPOB Haf 3emnen.

KocMmnyeckas cTaHums, No-BUAMMOMY JOM N1a00PaTOPUIA 1 Ximblx NOMeLLeHNIA. JTndT
ABTOMOOWb MOXKeT NepeBo3nTb A0 30 YenoBeK Ha CTaHUWIo, 1 3TO byaeT paboTaTb
200 kw/u. [1na npeactaBneHva uncia B NepcneKkTree, 3T0 YaCTb BLICOKOCKOPOCTHOMO
noe3fa, Ho laneko He Tak bbICTPO, Kak Space Shuttle, koTopas cTapToBana B 28000 Kw/u.
3T0 CKOPOCTb ByIeT Takke 03HauYaTb CeMb C MONOBMHOW OfJHOAHEBHYIO MOE3[KY, UTOObI
Aobpatbca Ao cTaHumm. 370 90 B nonete dpunnbmos. O6asLLN TOBOPUT, UTO 3TO MOXKHO
MCMOMb30BaTh MarHUTHbIE NIVHEVHbIe ABUraTENM AN ABMKEHWA aBToMobmNA. BOT koraa
nepemMeHHOe MarH1THOE MoJie Bbi3biBaeT KaTyLIKy Ans nepemelieHrs. ObasLiv sBnseTcs
OOHVIM U3 KPYMHENWMX CTPOUTENbHbIX Hapaabl B ANoHMW. OHK ABAAIOTCA OCHOBHbBIM
NOAPALUMKOM NO BICOKOTO B MMpPe CamoHecyLiero 6aluHaA: Tokyo Sky Tree. Ho 370 Tonbko
634 METPOB BbICOTON: 150 pa3 Kopoue, Yem CaMow BbICOKOW TOUKE KOCMUYECKOTo NUdTa.
«Ha JaHHbI MOMEHT, Mbl HE MOXEM OLEHUTb CTOMMOCTb MPOEKTay, CKasasl YMHOBHMK
Obaswwn. «Tem He MeHee, Mbl MOCTapaemcs CAenaTb YCTONUMBBIN MPOrpecc, Tak utob
OHa He OCTanoch Kak He cobiBaemas meyTa.» (Puc. 10.22).

96000 kM —+ | ]
KoHeyuHast YcTpoiicTea
CTaHumA reHepaL|nm
™ COMHEYHOM
— SHeprim
36000 kM —+ —_—

07

v LT

Kocmoapom

OIWSE BH UnidaHeod1MalEe erelfadaL

PucyHok 10.22. KoHuenyua kocmuyeckoro nudra
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Virgin Galactic — komnaHus, Bxofauan 8 Virgin Group 1 NnaHMpyioLas OpraH130BbIBaTb
TypUCTUYecKme cybopburTanbHble KOCMMUYecKre NONéThl U 3amyCKM HeOOMbLLINX NCKYC-
CTBEHHbIX CMYTHWKOB. B ByayLiem KOMNaHWA NaHUpyeT NPeanoXmTb CBOMM KNMEeHTam
1 opbUTanbHble NONETkL. Ha ceroaHsa NpunHATL 3a8BKM Oonee yem oT 450 yenosek 1 bonee
150 yenoBek BHeC/N AeHbMM Ha Aeno3nT. Cam NONET NpeacTaBnAeT cobom NOAbEM 10
16-KMNOMETPOBOV OTMETKM, 3aTeM MPOUCXOAUT OTCTbIKOBKA KOCMONETa SpaceShipTwo
OT camonéTa-pasroHumka WhiteKnightTwo, aanbHenLwnia nyTb OH NPOAEenbIBaeT Camo-
cToATenbHO. Bpema noneta — 2,5 yaca, 3 HUX B HEBECOMOCTU — 5-6 MHYT. Ha 6opTy
KOCMONETa MOXET HaxoAUTbCA 1O BOCbMI YENOBEK OHOBPEMEHHO: ABOE MUNIOTOB U LLECTb
naccaxumpoB. CTOMMOCTb OAHOrO buneTa celvac coctaenaeT $250000 (puc. 10.23).

KOHEUHO, 3T HOBblE BUABI TPAHCMOPTa HE 3aMeHAT NOMHOCTBIO CYLLECTBYIOLMIA
XKENe3HONOPOXKHbBIN 1 aBTOMOOWbHBIN TPAHCMOPT, BOfOM3MeLlalolIve Cyaa, BepTo-
NeTbl UKW MOTOLIMKABL. OHW X AOMOSHAT, B35B Ha Cebs Te NepeBO3KM, KOTopble CMOTyT
BbINOMHATL Oonee 3GpdeKTMBHO. Ho 1 CyllecTByIOLIME BUAbI TOAHCMOPTa He OCTaHyTCA
Ha COBpEMEeHHOM YPOBHE, a OyayT MOZIePHU3UPOBAHbI.

HayuHo-TexH1YeCKui Nporpecc BceobbemiioLL, 1 Te yCriexu, KoTopble OyayT AoCTHr-
HYTbl B KOCMOCE, B 061aCTV PaAo3NeKTPOHNKM, BBIUUCIINTENBHOW TEXHIKW, MaTepurano-
BeeHVs 1 ., HaayT NpYMeHeHVe B pa3pabaTbiBaeMblX TPAHCMOPTHBIX c1ucTemax. [1ns
3TOr0 HEOOXOAMMO COAPYKECTBO CMELMANMCTOB Pa3HbIX HANPaBAEHWI 13 Pa3NYHbIX
CTpaH. B 3TOM Cnydae HMKTO He OCTaHETCA B NPOUIPbILLIE — KOrAa AeNATCA UAEAMM,
oboratiatotca Bce yyacTHukn. OTciofa cnegyeT HeoOXOANMMOCTb B MEXYHAPOAHOM
COTPYAHMYeCTBE NO NpobneMam TPaHCNopTa, MO0 TPaHCNOPT BaxXeH As BCEX.

Kocmonér SpaceShipTwo
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Bo3gywHana nofyuwkKa, Ha KOTOPYIo ONMpaeTcA CKOPOCTHOM BEeCKONEeCHbIN noess,
6narofapa MOHOPENHCOBOMY MOMOTHY MOXET OblTb CYLWECTBEHHO MEHbLIE, YeM
BO3ylWHasA NnoayLika Kopabnen n aBTomobuneit: Npu ragkor NoBEPXHOCTU Penb-
COBOTO MOJIOTHA, KOTOPYIO HETPYAHO MOYYMTb B 3aBOACKMX YCOBUAX, TONLMHA ee
n3MepAeTca B MUANMMeTpax. BosayliHaa nogylika B TakoM Noe3fe BbiNOSIHAET POSb
CMa3Ku1 My ONOPHOW NOBEPXHOCTBIO NOE3Aa — CKOMb3ALLMM LWACCU U MOBEPXHOCTBIO
MOHoOpenbca. Ana co3gaHna TOHKOW BO3AYLWHOW MNOAYLWKNA — BO3AYLWHOW CMa3Kkm —
TpebyeTca CylleCTBEHHO MEHbLLAA MOLHOCTb. BbICBOOOAMBLIYIOCA MOLHOCTb MOXHO
HanNpPaBMTb Ha YBEIMUYEHNE CKOPOCTU ABVKEHNS.

Ecnn cHabamts noesa Kpbinbamn, TO Mo Mepe YBeMUeHWA CKOPOCTY ABUKEHWSA
OHW ByAyT CO3AaBaTb BCe HOMbLIYIO 1 OOMbLIYIO MOABEMHYIO CUITY, YMEHbLIAA Tem
CaMblM BO3/i€MCTBME NOE3[]a Ha BO3AYLLIHYIO NOAYLWKY. Ho uem meHblie mMacca noesaa,
Tem MeHbLUaa MOLLHOCTb TpebyeTcsa Ana Co3AaHna BO3AyWHOW NofywkKn. B pesynstate
NONy4aeTCs yaauHasa C SHepreTMyeckon, a CiefloBaTeNbHO, M C SKOHOMUYECKOW TOUKM
3peHna cucTema. Npu Manbix CKOPOCTSX KPbINO paboTaeT HedPHEKTUBHO, 1 MOLLIHOCTb
PaCcxofyeTca Ha CO3faHme BO3AyLWHON NoayLwKu. [1o Mepe yBenmyeHna CKopocTu
pacTeT CONPOTUBAEHNE ABVKEHNIO, OAHAKO SQEKTVBHEE HAaUMHAIOT PAabOTaTb KPbIIbA,
YBENMUMBAA CO3AABAEMYIO MMM a3POAVHAMUYECKYIO MOABEMHYIO CUAY, BO3AENCTBYIE BECA

CamonéT-pasroHwuk WhiteKnightTwo
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noe3fa Ha BO3AyLLIHYO NOAYLLIKY CHUKAETCA. BeicBOOOXKAaeMas MOLIHOCTb HanpaBnseTcs
Ha NpeofoNeHne CONPOTUBAEHWI U YBENWNYEHME CKOPOCTU ABUXKEHWSA,

Taknm 0bpazom, C yBenmnUyeHnem CKOpoCTy 10 OnpeaeneHHoro npeaena, odycnos-
NeHHOro BO3pacTaHeM 1060BOro COMPOTMBIEHWSA, SKOHOMMYHOCTb KPbIIAaTOro Nnoe3paa
Ha BO34YLWHOWM NOAYLIKE He TOSIbKO He YXYALWaeTCa, a, HanpoTuB, yayywaeTtca. [1pu
CKopoCTax cabille 400 Kv/4 BO3AYLIHYIO MOAYLIKY MOXHO CO3AaBaTb 6e3 MOMOLLM BEHTV-
NATOPOB, UCMOMNb3YA ANHAMUYECKUI HAaNOP HaberatoLlero NoToka Bo3ayxa 1 61130CTb
PACMNONOKEHWA OMOPHbIX MOBEPXHOCTEM Noe3fa 1 peflbCoOBOro NonoTHa — 3hdeKT
3KpaHa. 9To 0OCTOATeNbCTBO ellje Oosble YBENMUYMBAET BO3IMOKHOCTA KPbIIATbIX
NOe340B C TOYKM 3PEHNA MOBbLILEHWA X SKOHOMUYHOCTU MPY BBICOKUX CKOPOCTAX.

KpblnaTblii noe3n Ha BO3MyLLIHOW NoAyLKe AOMKEH ObiTb HE MOXOXIM Ha NMPUBbIUHbIE
Mene3HOAOPOXKHbIE COCTaBbl. BO-nepBbix, OT COCTaBOB NPUAETCA OTKA3aTbCA, Tak Kak
Npwv CKopOoCTaAx, Npesbilatouyx 400 Km/4u, paboTa CLenKu CTaHOBUTCA TpyAHOPa3pe-
WMo npobnemolt. lNoesa Ha BO3AYLIHON NOAyLIKe AOMKEH ObiTb MOXOX Ha Gro3ensk
KpYMHOIO MacCaX)MpPCKOro CamoseTa, OfIHaKo Kpbifbs ero OyayT OTMYaTbCA OT KPbIbeB
CamorneTa: Tak Kak Noesf ABUXETCA Hafl 3eMeN, CaMONETHbIN Pa3Max KpbliibeB Henpu-
eMNeM, OHW AOKHbI ObITb BbITAHYTHIMM BAOMb KOPyca Moe3aa Wian, Ans yinydleHns
A3POAMHAMUYECKNX XaPaKTePUCTUK, PACMONOMKEHDI Ha KpblLLe,

OTCyTCTBME KOMEC NO3BONAET OTKa3aTbCA OT [1BYX PEIbCOB U 3aMEHUTb X OAHWM —
MOHOPENBCOM, UMEIOLIMM [OCTATOUHYIO OMOPHYI0 MOBEPXHOCTL. EC HeT Konec, He
OyaeT 1 AnHaMUYeCcKnx BO3AeNCTBUI Koneca Ha penbc. [103ToMy MOHOPEbC MOXHO
M3roTaBAMBaTb He 13 JOPOroro 1 AeduLMTHOrO MeTanna, a 13 6etoHa. OTCyTCTBUE KONec
CHMMAET Te OrpaHuyYeHra No CKOPOCTK, KOTOPbIE MPUCYLLM COBPEMEHHbBIM MKee3HO-
[OPOXKHbBIM Noe3aam. BblCOKMe CKOPOCTY MOe3A0B Ha BO3AYLLHOWM NOfyLIKe NOTpebytoT
M30MMPOBaHNA 3TOTO BAA TPAHCMOPTa OT APYrMX TPAHCMOPTHBIX COEACTB 1 NELIEXOAOB.
C 3TON Uenblo MOHOPENBC LienecoobpasHo NPOOKMTL MO 3CTaKafe B HECKOMbKMX
MeTpax Hafl 3emnel. BbIHOC MOHOpebCa Ha 3CTakay LenecoobpaseH He TONbKO 13
COOOPaKeHU 6e30MacHOCTM, HO TaKXKe 1 C SKOHOMMYECKOM TOUKIN 3pEHIS, OCOOEHHO
eCcv Aopory NPUAETCA MPOKaAbIBaTh B TPYAHOAOCTYMHBIX PaoHax. B 3a00n04eHHbIX
MeCTax, B panoHax BEYHOM MeP3NOThl U B pAde APYrvX Clyvaes NpeanouTUTebHON
OKa3blBaeTCA NPOKIIaAKa Mo 3CTakafe fake aBTOMOOUNLHOM OPOT L.

KpblnaTble MOHOPENbCOBbIE MOe3a Ha BO3MyLWHOW NOAYLIKE MOMYT MCNOMb30BaTb
TYPOOBMHTOBbIE PEAKTVIBHBIE [IBUrATENM, KOTOPbIE 0OM13AaI0T XOPOLIVIMI SKOHOMNYECKMY
nokKasatensamn B AranasoHe ckopocten 450-600 Kv/u. Elle nydlue, eCiiv BMeCTO HIX
NPVIMEHUTL [IBYXKOHTYPHbIE TYPOOBEHTUNATOPHbIE ABMUIATeNN: MO CBOVIM XapaKTepu-
CTUKaM OHW COOTBETCTBYIOT TYPOOBUHTOBbIM, HO CO3AAI0T 3HAYNTENBHO MEHbLLE LyMa.

PeakTVBHbIV ABUraTeNb MOXKET CO3AaTb AOMONHUTENbHYIO MOABEMHYIO CUTY, ECNN
rasbl, BbIPbIBAOLMECA 13 €r0 COMna, HanpaenTb B »kenob. CornacHo ypaBHeHMo
BepHynn, CKOPOCTb rasa U ero AaBeHne CBs3aHbl 00PaTHOW 3aBUCUMOCTBIO: Yem
6onblUe CKOPOCTb, TEM MEHbLLIE AaBNEHNE. 3a CYET Pa3HOCTN CKOPOCTEN CTPYM PeaKTmB-
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HOTO ABMraTeNsd, MpoTeKatoLLe NO Kenoby, 1 OKPY»KatoLLIEro enob Bo3ayxa BO3HUKAET
nepenaj AaBneHvs. ITOT nepenas AasneHus co3aacT 400aBOUHYI0 MOABEMHYIO CUITY,
KoTopadA byaeT Hanbosnble Ha CTOAHKE W CTaHEeT yObIBaTb C yBEUUYEHNEM CKOPOCTHU
noesaa. [Npu yCKopeHnn pasHoCTb MeX Y CKOPOCTbIO PEAKTUBHOM CTPYM 1 CKOPOCTbIO
Haberatollero NoToKa Bo3fayxa byaeT yMeHblLIaTbCA.

Tak Kak CKonb3sAllee accu Noe3aa PacnoioXeHo 6/IM3KO K MOBEPXHOCTM MOHO-
pefbca, B Noe3fax Ha BO3AyLWHOW noaywke 3GGeKTMBHO NpUMEHeHNe NUHENHOro
ACMHXPOHHOrO ABKUraTena. Yto ke npeacTaBiseT cobom NMHEMHbBIN aCUHXPOHHbI
asuratens? ECiv 0bmMoTKy CTaTopa aCMHXPOHHOTO 31eKTPOMOTOPA Pa3BepHyThb BAOSb
MOHOPENbCa, a POTOP PA3MECTUTL Ha MOe3e U NYCTUTb SNEKTPUUECKNIA TOK, TO MEXY
POTOPOM M CTAaTOPOM BO3HWKHET MarHUTHOE NOoJe, KOTOPOE 3aCTaBMUT NOe3[ ABUraTbCA
BLIOSTb MOHOPENbCa. Manbii 3a30p Mexay MIOCKOCTAMM Noe3aa 1 MOHOPENbCa rapaHTH-
pyeT Hebonbluvie NoTepU SHEPTN. JTMHENHbIE AaCMHXPOHHbIE ABMTaTENM OECLIYMHDI, He
3arpA3HAIT OKpyatoLler cpebl. OOHAKO Ha MyTV MX LUIMPOKOrO MCMONb30BaHNA CTOUT
npobnema 3KOHOMUYHOCTU NP BBICOKMX CKOPOCTAX ABMKeHMsA noe3aa. [Npov3eenem
OLIeHKY KpbIaToro Noe3fa Ha BO3AyLHONW NOAYLIKeE, ABUrAOLLEroca o MOHOPENbCY,
BbIHECEHHOMY Ha 3CTakagy, MO KpUTEPUAM NPOrPeCcCUBHOCTM.

[0 CKOPOCTY KpblnaTble MOHOPENbCOBbIE MOe3a Ha BO3AYLLHOM NOAYLLIKE NPEBOCXOAAT
BCe BM[bl TPAHCMOPTA, YCTYNas Nwb aBraumn. OfHaAKO, HECMOTPA Ha TO, YTO CKOPOCTb
MOe300B HYXKE CKOPOCTM MacCa)MPCKMX CaMONETOB, Ha paccTtoAHMM 3000-3500 Kuo-
METPOB MacCaXkmnp noesaa NpoBOAUT B My T MEHbLUE BPEMEHW, YeM aBManacCaxmp. 310
00ObACHAETCA TeM, UTO aBManacCakMpam NPUXOAMTCA TRATUTb MHOMO BPEMEHW Ha MOEe3AKY
OT LeHTpa ropofia 10 asporopTa, NpUYem C Pa3BUTEM aBMALMIN STO BPEMA YBENUMBAETCA.

KakoBa TeHaeHLMA pa3BuTLA aBUaLmm? Yem Hosblie CaMoneT, TeM OH SKOHOMUYHee.
Ho 6onbluvie camoneTbl TpebyioT 6OMbLLVX a3POAPOMOB, KOTOPblE MPUXOANTCA BbIHOCUTDL
[aneko 3a 4yepTy ropoda. [JoBofbHO YaCTo NONET OTHUMAET MeHbLLE BPEMEHH, YeM
noesaKka 13 ropofa B asponopT M 13 a3ponopTa B ropod. [1oe3aa xe Ha BO34yLLIHOW
noaywke MOryT MPOXOAUTb Yepes LeHTp ropoaa. CneaoBaTtenbHO, B OTHOLWEHUM
CKOPOCTN AOCTaBKM MAaCCaKMPOB U FPY30B KPblaThle MOHOPENbCOBbIE Noe3aa Ha
BO3AYLUHOW NOAYWKE BbIFOAHO OTIMYAIOTCA OT APYrMX BUAOB TPAHCMOPTa.

Mpobnema 6e30MacHOCTY Ha TPaHCMOPTe — OfHa U3 Hanbonee OCTPbIX B COBpe-
MEHHOM MUpe. Kax bl rof B MMPe MPOUCXOANT OKOMO 55 MUMIMOHOB aBTOMOOUITbHbIX
aBapuit. MpakTNYECKM Kaxk bl OEBATHIN BOAUTENb B TEUYEHME CBOEW XIM3HU OblBaeT
paHeH unv nornbaeT B aBTOMOOUIBHOW KaTacTpode. CMepTHOCTb B pe3y/ibTaTe aBTo-
MOOUIBHbIX aBAPUiN CTOWT MO CTAaTUCTUKE Ha TPETbeM MecTe Nocsie CMepPTHOCTM OT
HonesHen cnucTembl KPOBOODPALLEHMSA 1 PAKOBbLIX 3a00eBaHNN.

KpbinaTblii noe3n Ha BO3AyLIHOWM NofayLike ABnfeTcA 6onee CKOPOCTHBIM BUAOM
TpaHCNopTa, Yem aBTOMOOWIIbHBIN, 1 MO3TOMY, pa3pabaTbiBas ero, Hafao OblNo C CaMoro
Hayana NpPoayMaTb BECb KOMMIEKC MEPOMPUATUN, KOTOPbIM obecneunn bbl bezonac-
HOCTb ero sKCnyataumm.
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be3zonacHOCTb aKCMyaTaUMmM noesfa Ha BOo3AyWHOW nofylike obycnosneHa
B NMepByto odepeb cneayouwrmMmm AByMa GakTopamm: OTCYTCTBMEM MEXAHMYECKOrO
KOHTaKTa noesfa C NOBEPXHOCTbIO ABWKEHUA, C OAHOM CTOPOHDI, 1 HEPA3PbIBHOW
CBA3bIO Noe3fa C MOHOPENBCOM, MPOSIOKEHHBIM MO 3CTakaae, ¢ apyron. OTCyTCTBUE
MexaH1UYeCKoro KOHTaKTa obecneymBaeTCsa BO3AYLLIHON NOAYLLIKOW, HeNOCpeCTBEHHAA
CBA3b N0e3aa C MOHOPETbCOM — KOHCTPYKLMEN CKONb3ALLero Waccy Noesaa 1 MOHO-
pesnbca. MOXHO NPeanoXnTb PAL KOHCTPYKTUBHbBIX PELUeHW COUNeHeHMA CKONb3ALLero
WACCH 1 MOHOPENbCa. Bolbop KOHCTPYKLIMM 3aBUCUT OT MHOTVIX YCIOBUIA, U B NEPBYIO
ouepefib OT TOro, OyAeT M a3pOoAMHaMMYeCKas NObeMHan CUa Noe3/a Npw PacUYETHOM
CKOPOCTW NPeBbILWAaTh BEC NOe3aa Un HeT.

Ecnu Bec noe3aa 6onblie aspoarHaMNIYeCcKon NoOAbEMHOM CUbl, TO MOXHO NPEAO-
MUTb CKOMb3ALLEe WACCK, CBEPXY U C ABYX CTOPOH OXBaTbIBaloLLEe MOHOPENbC. B wenb
MeXay NMIOCKOCTAMM CKOSb3ALLErO WacCu 1 MOHOPENbCa HEMPEPbIBHO MOCTYNAEeT NofA
[aBIEHNEM OT BEHTIATOPOB CKaTblM BO3AYX. Takaa KOHCTPYKLMA He MO3BONNT NOe3ay
CONTI C penbca. ECnv xe BO3HVKHET ycunne B NoNepeyHOM HarnpasneHnn, Hanpuvep,
OT NOPbIBa BETPA, TO 3TO NPUBELET K YMEHbLUEHNIO 3a30Ppa MeX [y COOTBETCTBYOLLMMM
HOKOBbIMM MNOCKOCTAMM CKOMb3SALLErO LLACCK 1 MOHOPENbBCA, YBENMUYEHWIO AaBNeHMS
BO3/lyXa B 3TOM 3a30pe, a B UTOre — K BO3HNKHOBEHWIO NMPOTVBOAENCTBYIOLLEN CASTBI.
AHaANOrMYHoO Takoe couneHeHwue OyneT AeMCTBOBATb NPW ABMKEHWUM MOe3a Mo 3aKpy-
rnenuto. CnefoBaTtenbHO, B 3TUX CllyYadx CMCTeMa CKOMb3ALLee LacCh — MOHOPENbC
byneT BeCTW ceba Kak CamoperynmpyoLanca.

MpUHLUMA CaMOperynmnpytoLenca CUCTeMbl MCMOMb3YETCA W Ana TOro, YTtobbl
obecneymnTb YCTONUYMBOE ABMKEHME NOe3Ma Ha BO3AYWHOW NOAYLWKe OTHOCUTENbHO
MOHOpebca. Bonpockl yCTOMUMBOCTU MMELOT BaKHOE 3HaueHue 1 ana besonac-
HOCTW ABVXKEHWA, U 1A SKOHOMWYHOW paboTbl CUIOBOW YCTAHOBKM, U ANA CO3AaHMA
KOMQOPTHBIX YCIOBWIA AN MACCaKMPOB.

[Noe3n OTHOCUTENbHO MOHOPENbCA HAXOAWTCA BO B3BELLIEHHOM COCTOAHMM. OgHOBPE-
MEHHO Ha Hero AeNCTBYIOT CUa TAXKECTY, a3POAMHAMNYECKaA MOAbEMHAA C1Ma U CUSbI
CONPOTMBEHNA, KOTOPblE B MPOLIECCe ABMKEHMA He OCTAlOTCA NOCTOAHHbIMK. Macca
noe3aa YMEeHbLIAETCA, TaK Kak PacxoflyeTca TONNBO, CNeA0BaTeNbHO, YMEHbLLIAeTCA Cina
TAXECTW. A3poarHaMMYecKan NogbeMHas CMa 1 CMa CONPOTUBAEHIA 3aBUCAT OT CKOPOCTY
[BVPKEHVIA, MIIOTHOCTY OKPY»KAtOLWEro BO3Myxa, MOPLIBOB BETP], a Takxke OT pAaa Apyrux
bakTopoB. KonebaHns c1in CONPOTYBIEHIA YPAaBHOBELLIMBAIOTCA TATOBbIM YCUIMEM CUIOBOM
YCTaHOBKM. A konebaHusa aspoanHaMUYeCcKom MOgbEMHOM CUIbl 1 CUTTbI TAXKECTV KOMMeH-
CUPYIOTCA BO3YLLUHOM NOAYLLKOW, T.e. BO34YLIHAA MOAYLLKA BbINOHAET POJb aMOPTU3aTOpPA.
Ecnn aspoaviHammueckas nogbemHas cuna OyaeT paBHa BeCy Noe3aa, To CUCTEMA MOXET
OKa3aTbCs HeYCTONYMBOW. [03TOMY Haflo, UTOObI 3T CUMbI He ObINN PaBHDI.

[py BTOPOM BapuaHTe, Korda BeC Moe3aa MeHblle a3poanHaMMYEeCKON MOgbEMHOM
CWMbl, HAa MOHOPENBC U 3CTakaay OyaeT AeCTBOBATh CMNa, HanpaBneHHas BBepx. B 3Tom
Clydae MEHAETCA KOHCTPYKLMA COUNEHEHINA CKOMb3ALWEro WacCy Nnoesaa U MOHOPesbCa.
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CB#A3b Noe31a C MOHOPENbCOM B CYLLIECTBEHHOW Mepe BnAeT Ha 6e30MacHOCTb ero
dKCnyaTaummn. Ha Bcem nyTn noesa He OTPLIBAETCA OT MOHOPENbCa, OH He B3neTaeT
1 He CaAWTCA, Kak CaMoneT, a Beflb A0 80% BCeX aBMaLIMOHHbIX KaTacTpOd MPOUCXoANT
Npv B3NeTe 1 NOCaKe.

CTONKHOBEHWE N0e3A0B C APYrMMU TPAHCMOPTHBIMM CPEACTBAMM WV MeLiexo-
AaMW, KaK YyKe YNMOMMHANOCh Bblille, CKMoYaeTCA BCIeACTBMUE TOro, YTO MOHOPENbC
pa3meLlaeTca Ha 3CTakafe W NoaHAT Haz 3emnelt. C MOMOLLbIO 3CTakadbl peLlatoTcs
Takke BOMPOChI TPAHCMOPTHBIX Pa3BA30K, YTO OCOBEHHO BaXKHO AJIS IYCTOHACeNEeHHbIX
paioHoB. Pa3zpaboTaHbl CTPENOYHbIe NepeBodbl AN 6eCKonecHbIX Noe3aos.

TopMOXeHwe Noe3noB MOXKHO OCYLLIECTBUTb HECKOMbKMMM Cnocobamn. Bo-nepsbix,
C NOMOLLbIO peBepca TAMW, KOoraa HanpasneHue BeKTopa CUibl TATW ABUraTena MeHs-
eTCA Ha NPOTUBOMONOXKHOE (B PEAKTUBHbIX ABUraTeNax M3IMeHAeTCa HanpasneHmne
UCTeKaloLIEN CTPYH, Y TYPOOBMHTOBBIX ABUIaTENEl N3MEHAETCS MONOXKEHNE NoMNacTen
BMHTA); BO-BTOPbIX, 3@ CUET COMPOTMBAEHNA BbIABUraeMbIX MOBEPXHOCTEN (B CaMo-
neTax, Hanpvmep, A1 3TOM Lien MCNONb3yIoT 3aKPbIKK, BbIOPaCckiBaeTcA TOPMO3HOM
MapalLLtoT); B-TPETbMX, MOCPEACTBOM TOPMO3HbBIX KONIOAOK 61arofaps Manomy 3a3opy
MEX Y CKOMb3ALLIMM LWACCK MOe3aa U MOHOPENbCOM. [1nA ynyuLeHna 3KCMIyaTaloHHbIX
KauecTB 3TW KOMOAKMN MOTYT UMeTb CrelinanbHble MOKPbITUS.

3acopeHVist MOBEPXHOCTV MOHOPENbCA NMECKOM, LiebHEM 1 APYIVMI NpeaMeTamMm
Nerko 13bexaTb 3a CYeT COOTBETCTBYIOLLEN GOPMbI MOHOPENbCA, HAMPUMEP, eC/V Er0
BEPXHME OMOPHbIE MOBEPXHOCTU BbIMOMHUTD HAKIIOHHbBIMI, YTO OyaeT CNoCobCTBOBATD
TakXKe CTOKY BO[bl 1 yMeHbLLeHWo bnarofapsa 3ToMy 06pa3oBaHua fbfa B 3MMHee
Bpems. [1ns 60pbbbl ¢ 061eAeHEeHEM MOXKHO MCMOSBb30BATh 1 BbICOKYIO TEMNepaTypy
BbIXJTOMHbIX ra30B PEAKTUBHbBIX ABUIaTENeN, a Takke Apyrve CpeacTsa.

PenbCoBbIi TpaHCMOPT 06M13AaeT CaMbiM BbICOKMM rPy30000p0TOM. KenesHono-
POXHDBI TPAHCMOPT Hallel CTpaHbl 3aHUMAET BefyLiee NMOOXKeHVE Mo KONMYecTBy
nepeBO3MMbIX FPY30B 1 NAaCCaKMPOB. BOMbLWON rPy30MoOabEMHOCTBIO OTINYAIOTCS
M KpblnaTble MOHOPENbCOBbIE MOe3Aa Ha BO3AyLHON nofyuike. Mpasaa, cocTaB
Xene3HoOPOKHOro TpaHCnopTa bosnee rpy30noAbEMEH, Yem Noe3f Ha BO3AYLIHOWM
noaylike, ofiHaKo beckonecHble noesfa obnaaatoT ropaszno donbllel CKOPOCTbio, OT
KOTOPOW CyLLIECTBEHHO 3aBUCUT MPy30000pO0T. YBENMYEHNIO rPY30060pOTa PeibCoBOro
TPaHCMOpPTa B 3HAUYMTENBHOWN Mepe CroCOOCTBYIOT CUCTEMbBI aBTOMATVKK, KOTOpbIE
MO3BOMIAIOT PE3KO MOBBICUTH MPOMYCKHYI0 CTOCOOHOCTb JOPOTY, COKPaLLas UHTepPBasb
MeX[ly Moe3famu 1 B TO e BpemMs rapaHTUpys 6e30macHOCTb ABWXeHNA. HanoMHMM,
YTO Mepexof] K aBTOMaTUUYECKOMY PErYIMPOBAHWIO ABUKEHWSA Ha METPONONuTeHe
MO3BONW COKPATUTb MHTEPBAbI MEXAY NOe3Aamm 0 32 CEKyH,

BHenpeHe aBTOMATUKN B TPAHCMOPTHbLIE CUCTEMbI KPbINaTbIX MOHOPENbCOBbIX
noe3[0B Ha BO3AyLIHOM NOAyLIKe NMO3BOAUT PELINTb 3a4aum BbIOOpa ONTMManbHbIX
CKOPOCTY ABUXEHMA OECKONECHBIX MOE3A0B U MHTepBana MeXmay rnoesaamu, yrnpasneHus
PaboToM arperaTos Nnoe3saa 1 KOHTPOSA 3a HEl, a Takke COCTOAHMA TPACChl (MOHOPENBCA,
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3CTakagbl, ONop), BKNIOUYEHNA SKCTPEHHOTO TOPMOXEHWA B CITyYae aBapUIHON CUTyaLmn
1 T.N. Kpome TOoro, noesfa Ha BO3AYLUHOW NMOLYLIKe He 3aBMCAT OT Kanpu3oB Norofs,
YTO TOXKE BNArONPUATHO OTPaXKAETCA Ha rpy300060poTe.

MpennonaraeTca MCMoNb3oBaTb Noe3/a Ha BO3AYLWHOM NOAYLIKe raBHbIM 00pa3om
Kak NacCakmpckmin TpaHcnopT. OAHAKO B OTAEMbHbIX CITy4anx OHW OyayT NepeBo3unTb
CPOYHble HerabapUTHbIe FPy3bl, T.e. BBINOMHATL Te e GyHKLMK, KOTOopble B HacToALlee
BPEMSA BbIMOSHAET aBMaLuA.

B uenom no kputepuio rpy300060poTa KpbinaTble MOHOPENbCOBblE Moe3aa Ha
BO3AYLUHOW NofyLke, CNOCOOHbIE Ha BbICOKOM CKOPOCTH BHE 3aBUCUMOCTI OT MOTOAbI
nepeBo3nTb OOMbLIOE KONMYECTBO MNACCAKMPOB 1 OTHOCUTENBHO NEerkux rpy3os,
BMOSIHE OTBEYaloT TPeOOBaHMAM, NPEeAbABAEMbIM K HOBOMY BWAY TPaHCMOPTa, MMes
nokKasatenu nyyllne, Yem, Hanpumep, aBraLMoHHbIN TPAHCMOPT.

MpOrpeccrBHOCTL CKOPOCTHBIX HECKONECHbIX MOE3A0B Ha BO3AYLIHOM NOAYLIKE, Kak
1 NoOOro ApYyroro B1Aa TPaHCNopTa, AOMKHA OblTb OL|EHEHA 1 C TOUKM 3PEHNA SKOHO-
MUKW, DKOHOMUYHOCTb MOXHO OLEHWTb, HaNpYMeP, COOKOM OKYNaemMOCTV BbIOPaHHOTO
y4acTKa A0POru ¢ 3aaaHHbIM 06bEMOM NepeBo30K. Mbl He ByaeM paccMaTprBaTh BECh
CMEeKTP BOMPOCOB, KOTOPbIN CBA3AH C 3KOHOMMUKOW KPbINaTbiX MOHOPENbCOBLIX MOE340B
Ha BO3[yLWHOW NOAYLIKE, @ OCTaHOBUMCA NINLLIb Ha HEKOTOPbLIX haKTopax.

JKOHOMMYHOCTb Nt0OOTO BMAa TPAHCMOPTa CyLWeCTBEHHO ONpeenaeTca ero SHep-
reTMYecKrMM 3aTpatamm. B 6eckonecHbix moesaax sHeprna pacxofyeTcsa Ha Co3faHve
TAFOBOIO YCUINA 1 Ha NOAAEPKaHVe Noe3a BO B3BELIEHHOM COCTOAHMUM Haf MOBEPX-
HOCTbIO MOHOPESbCa, B AAHHOM CJlydae Ha CO3AaHMeE BO3AYLWHOW NOLYLWKM.

JHeprosartpatbl NEPBOro B1AA 3aBUCAT OT COMPOTUBNEHNA ABVKEHMIO 1 YBENNYW-
BalOTCA MPOMOPLIMOHANBbHO KBaApaTy POCTa CKOPOCTU. 3aTpaThl 3TOW SHeprv OyayT
MaKCVIManbHbIMV Ha PeXmnmax Hanbonbluer CKOPOCTU. Tak Kak CKOPOCTb MOHOPESb-
COBbIX MOE3[]0B Ha BO3ayLWHOW nofywke gocturaet 500 km/y 1 bonee, To NoTpebneHme
SHEPrn Ha NPEOAONEHWE CONPOTUBIIEHW MPK 3TUX CKOPOCTAX HACTONBKO BEMKO, YTO
[OMONHUTENBHOE PaCXOL0BaHME SHEPrnv Ha CO3LaHne BO3AYLLHOM NOAYLIKA CTaBUT
NOf COMHEHNE VX SKOHOMMYECKYIO Lienecoobpa3HOCTb. IMEHHO 3TOT apryMeHT BbiABW-
ranu NpOTUBHWKI Noe3aa Ha Bo3ayLHOM noaywke B 1960 r. OHM He yunTbiBaNn Unm
He XOTenu yunTbiBaTb SOGEKT 3KpaHa 1 OTBEPranv UAeo NCMONb30BaAHMA MOABEMHOM
CWIIbl KPBIBbEB ANA CHUKEHNA NOTPEOHOM MOWHOCTM 33 CYET Pa3rpy3kn BO3ayLWHON
NOAYLLKW. bonee Toro, oHW yTBEP#KAan, UTo KPbINbA TONbKO CO3AAI0T AOMOMHUTENbHOE
COMPOTUBIEHNE U YBENUYMBAIOT BEC.

Kpblno AencTBrTENbHO HESGDEKTVBHO NPK Manbix CKOPOCTAX. B 3TOM cnyyae, Ans
TOrO YTOObBI NONYYUTH LOCTATOUHYIO MOABEMHYIO CUY, HEOOXOAMMbI KPbINbA 6ONBLIMX
Pa3MepoB, a 6OsbLINE KPbIbA YBENUUMBAIOT CUIY CONPOTMBAEHNA 1 BeC. OfHAKO
NOAbEMHaA CUMa KPblsla BO3pacTaeT MPOnopLMOHanbHO KBagpaTy pocTa CKOPOCTH.
Mo3TOMY OTANYNTENBHON OCOBEHHOCTBIO KPbINATbiX MOE3[0B Ha BO3AYLIHOW NOAYLWKe
ABNACTCA YNYyULLEeHNEe ero 3KOHOMUYHOCTM MPKU BBICOKUX CKOPOCTAX. bonee Toro, npw
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BBICOKMX CKOPOCTAX BO3AYLIHYIO MOAYLUKY MOMXHO CO3[aBaTb 3a CYET ANHAMMYECKOTO
Hanopa HaberatoLiero BO3Ayxa, YTo yyullnT SKOHOMUYECKMe NoKasaTenu noesaa Ha
BO3/YLUHOW noayLKe.

ABTOMOOWIBHBIN 1 eNe3HOA0POKHbIN TPAHCMOPT TPebyeT AOPOT, CTOMMOCTb KOTOPbIX
BeCbMa BbICOKA. 3T0 OOBACHAETCA OOMbLUMMY ANHAMUYECKMMYM BO3AEACTBUAMN KONEC
aBTOMOOWNEN Ha AOPOTY UMW TAKENOBECHbBIX COCTABOB Ha PefbChbl. Ha CTOMMOCTb AOPOTH
OKa3blBalOT CYLLECTBEHHOE BAMAHME YCII0BIA, B KOTOPbIX OHa NPOoKiaabiBaeTcA. OueHb
BbICOKa CTOMMOCTb MOCTOB, KOTOpas B MNePBYI0 ouepe/ib onpeaenseTca BOCNPUHIMA-
eMbIMW Harpy3Kamu 11 OT KOTOPbIX 3aBUCUT O/ITOBEUYHOCTb AOPOKHbBIX COOPYKEHMIN.

MoHopenbcoBas 3CTakafHaa Aopora Ana KpbiiaTbix 66CKONeCHbIX Noe3noB Ha
BO3/YLLHOW NOAYLIKe BbIFOHO OTNNYAETCA OT aBTOMOOMBHBIX 1 Tem Bosee ene3Hblx
nopor. OHa He Hy»K1aeTCA B HEMPEePbIBHOM JIOXe, Tak Kak 3CTaka/la Pas-MeLLiaeTcs Ha oropax,
OTCTOALLIX Ha 3HAUYMTENBHOM PAcCTOAHMM APYT OT Apyra. CeKLMM 3CTakabl U MOHOPENbC
MOTYT ObITb 3rOTOBMEHbBI B 3aBOCKMX YCIOBMSAX, @ HA MECTE WLLIb MOHTUPOBATLCS. V13-3a
OTCYTCTBMA AMHAMMYECKIX YAAPHbBIX HAarpy30K Koneca Ha penbC MOHOPENbC 1 3CTakaay
MOXHO V3rOTaBMMBATh 13 OTHOCUTENBHO [eWeBOro 1 JOCTYMHOro beToHa. Bcnenctave
A3POANHAMNYECKON Pa3rPy3KI KPbIIATOro Noesaa MOHOPENbC B OCHOBHOM LCMONb3yeTCA
Kak HanpaenstoLas. [o3ToMy 3anac MpoYHOCTY 3AECh MOXET ObiTb CyLLIECTBEHHO MEHBLLNM,
yem, HanpUMep, NPK CTPOUTENLCTBE »KEeNEe3HbIX AOPOT, K TOMY XKe LUMPYHA MOHOPEbCa
1 3CTaKafbl onpeaenaeTca rabapntamm CKONb3ALWEro Waccy noesda. B pesynstate Bce
COOPYXeHKe NOMYYaeTCA AOCTAaTOUHO NErknM. ITO CYLLIECTBEHHO ObNeryaeT yCTaHOBKY
OMOP, MOHTaX 3CTakafdbl Y MOHOPENbCA, OCOOEHHO BO3BEAEHVE MOCTOBbIX NMEPEXOAOB,
N CHUXKAET MX CTOMMOCTb. B pe3ynsrate npriBefeHHas K OAHOMY KUIOMETPY CTOMMOCTb
3CTakafJHOM MOHOPENBCOBOW AOPOI ANA KPbINATbiX MOE3A0B Ha BO3AYLIHOM NOMYyLLIKe
OKa3blBaeTCA 3HAUUTENbHO MeHbLLUEN, YeM aBTOMOOUBHOW 1 KENe3HOM JOPOTU.

OcobeHHOCTV Noe3fa Ha BO3AYLLIHOW NoAyLIKe NMO3BOMAIOT CO3[aTb OUEHb NErKyio,
HaleXKHYIO 1 SKOHOMUYHYIO KOHCTPYKLMIO. B camom aene, noesn ocBoboXxaeH OT
YAAPHbIX HArpy30K, 06bIYHO CO3AaBaEMbIX KONIECHOW rpynnoi. ECnn B KauecTse ABWra-
TeNA OH NCNONb3YeT IMHENHDBIA aCUHXPOHHDI ABWraTeNb, TO SHEPruA A8 ero NUTaHus
OyneT nepenaBaTbCa MO KOHTAKTHOMY MPOBOAY, 1 3aMacaTbCA TOMMBOM Ha BECh My Tb
He NOHaAooUTCH; ecnv ke oH byaeT CHabKeH aBTOHOMHbBIM, HaNPUMEP PEaKTUBHbIM,
ABuratenem, o3anpasKka TOMIMBOM Ha MPOMEXYTOUYHOW CTaHUMUM He nNpeacTaBnaet
Npobembl. 3HaUWT, TONANBHbIE 6akK He OyayT 3aHUMaTb MHOTO MecTa. He GyaeT 3aHUmaTh
none3HbIN 06bem 1 0ObIYHO MPOMO3/IKOE KOMleCHOe Waccu. [oe3a MoXeT UMeTb Nerkue
Koneca, NpefHasHauYeHHble 4nA ero TPaHCNOPTUPOBKM Ha PEMOHTHBIE U PErNamMeHTHbIe
PabOoTbl, HO OHW 3aHUMAIOT MaNo MeCTa 1 NPU ABUKEHWI YOMPAOTCA aHaNorMyHoO
aBMaLMOHHbBIM. BCE 3TO flenaeT KOHCTPYKLUMIO Noe3aa BeCbMa SKOHOMUYHOM.

KpblnaTble noesaa Ha BO3AyLWHOW NOAYLLIKE, NeTALME BAOMb MOHOPEbCA MO 3CTaKaje,
VIMEOT BBICOKUI KPUTEPUIA SKOHOMUYHOCTW. ITO ONPEAENAETCA CEAYIOLLMMA OCHOBHbBIMM
bakTopamm: Manow TOMLLMHOM BO3AYLLHOM NOAYLLKM, BbICOKOWM CKOPOCTBIO ABVKEHWS, 33P0~
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ANHAMUYECKOW Pa3rpy3KOov BO3AYLLIHOM NOAYLIKM 1 MOHOPENbCA, OTCYTCTBUEM YAaPHbIX
AVHAMNYECKIX Harpy30K, 0bNeriyeHHOCTbI0 KOHCTRYKLIMM NOe3/a W IOPOXKHDBIX COOPYKEHMIA.

KpuTepuit KOMPOPTHOCTM KPbINaTbiX MOHOPENbCOBbLIX MOE3A0B Ha BO3AYLWHOM
noayLIKe fyylle, Yem CaMblX COBPEMEHHbIX BMAOB TPaHCMOPTa. KOMPOPT KpblnaTblx
noe3nos obecneynBaeTCa BbICOKON CKOPOCTbIO, BO3MOKHOCTbIO JOCTaBNATL Nacca-
XMPOB HEMOCPEACTBEHHO B TOPOL, HE3aBMCHMOCTbIO MOE30B OT Karnpu3oB NOrofb,
rapaHTMPOBaHHOM 6€30MacHOCTBIO ABUMKEHWA.

KpblnaTble MOHOPEenbCoBble noesaa CNoCoOHbI 3GGEeKTUBHO pelwaTb 1 npobnemy
NPOXOAMMOCTU. Yepes camble HeMpoxoanmble 60N0Ta, B PaioHax BEYHOW MeP3noThl
MOXeT OblTb MPONOXEHA 3CTaKaAa, B HEOOXOAMMbIX Clydasx C ONOPaMU Ha CBaHOM
OCHOBaHWK. PacueTbl NOKa3sbiBatoT, UTo 12-MEeTPOBbIE CBau, KOTOPbIE NCMOMb3YIOTCA NP
CTPOUTENBCTBE MHOTO3TaXKHbIX 3[1aHMI B KPato CMNOLHBIX O0MOT, BNOHE ANl 9TOro
NpUroaHsbl. o acTakage HeTPYAHO MPONOKUTb U APYTUe KOMMYHUKaLUMKW. YUUTbIBAA
CKOPOCTb, FPY30000P0T 1 SKOHOMUYHOCTb KPbIIAThiX MOE3/10B Ha BO3AYLIHOW MOAYLLIKE,
MOXHO OnpefeneHHO CKa3aTb, YTO Af1A OCBOEHUA OTAANIEHHbBIX U TRYAHOAOCTYMHBIX
PaVOHOB, HaNpUMep CEBEPHbIX, 3TOT BUA TPAHCMOPTA HE MMEET PaBHbIX. Kpome Toro,
LBVXYLLMECA MO MPONIOKEHHON B TyHAPE 3CTakaje Noesia ropasfo MeHblUe paspyLaoT
MOYBY UeM, CKaXKeM, TPAKTOP 1 aBTOMOOUb. 10 KaxkaoMy 13 paCcCMOTPEHHbIX KpuTe-
PUEB NPOrPEeCCUBHOCTY KPbINAThIA MOHOPEBCOBLIV NMOE3/ Ha BO3AYLWHON NOAyLLIKe
nmeeT Honee BbICOKME MOKasaTenn, Yem COOTBETCTBYIOWME CYLLECTBYIOLIME TPaHC-
NOPTHble CPeACTBa. B HacToALLee Bpemd B PasHbIX CTPaHax yxe COo3faHbl 1 MPOLO/KatoT
pa3pabaTblBaTbCA Pa3NNYHbIE BapWaHTbl MOE3[0B Ha BO3AYLWHOM NOAYLLKE.

OrpaHnynBaTb CKOPOCTM ABMKEHMA NOE30B Ha BO3AYLIHOW NoAyLKe OyaeT, C OAHOM
CTOPOHbI, CK1a CONPOTUBEHMA, KOTOPad NPONOPLMOHanbHa KBagpaTy CKOPOCTH, a C
APYrov — Hanuuue O0CTaHOBOK. Ha KOPOTKMX ydacTKax MM Ha y4acTKax O0MbLIOW
NPOTAXEHHOCTM, HO C HOMbLUNM KOMMYECTBOM OCTaHOBOK Noe3f He OyaeT ycnesaTb
PAa3roOHATBLCA O BLICOKMX CKOPOCTEN

[Ina coxpaHeHna NOCTOAHHOM a3POANHAMMUYECKOW Pa3rpy3KmM HeEOOXoAMMO Npwu
M3MEHEHMIN CKOPOCTN M3MEHATb MAOLWAAb KPbINbER. KpOMe TOro, Mpu Pa3HbIX CKOPOCTAX
N3MEHAETCA NOABbEMHAA CMMa, CO3AaBaeMad BO3AYLLIHOW MOAYLWKOMN.

C pOCTOM CKOPOCTN MPOUCXOAUT BbITECHEHME BO3AYLWHON NOAYWKM BCTPEUYHbIM
MOTOKOM BO3yxa. B pesynbrate ToNWmMHa BO34YLWHOM NOAYLWKM 1 CO3aBaemasn el
NogbEMHAsA C1Ma YMEHbLLAIOTCA. BMeCTe € Tem 3a CYeT CKOPOCTHOTO Hamopa Cco3fa-
€TCA OONONHUTENbHAA a3POoLVHAMUYECKas NOAbEMHAA C1a, KOTOPAA NPU BbICOKMX
CKOPOCTSX CTAHOBUTCS Npeobnafatollien U MOXET MOIHOCTBIO 3aMeHWTb BO3AYLIHYO
noayLwky. Bo3nencrame oboux 3Tnx GakTopoB ANs KaxkAOro BapyaHTa rnoesaa TpebyeTt
CneuvanbHbIX UCCNeaoBaHWN, 1 X HEOBXOAMMO YUMTbIBATL MPK Pa3paboTKe CKOPOCTHbIX
Noe30B Ha BO3AYLWHON NOogyLUKe.

CnepoBaTenbHo, Havbonee cnabbiM KpUTeprem NPOrpeccnBHOCTM NOE340B Ha
BO3AYLUHOW NOAYLKE ABNAETCA KPUTEPUI SKONOTMYECKOro BO3LENCTBUA.
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