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Pesiome. Lenb. PaccMoTpeTb CTPYKTYypy n cocTasisiolme 6e30rnacHOCTY CyLIECTBYIOLLINX
TPAHCMOPTHbLIX CUCTEM, YTOObI HA MX OCHOBE PAacCMatpuBaTb BCE MHOXECTBO OMacHOCTE
N Yrpo3, xapakTepHbIX A1 UHHOBALMOHHOIO PesIbCO-CTPYHHOro TpaHcrnopta. Onpeaennts
KOHKPETHbIE YyC/0BUSI U QDYHKUNN 3PPEKTUBHOro M 6e30rnacHoOro ABUXEHUS PEeJsIbCOBbIX
TPaHCMOPTHbLIX CPEACTB, YTOObLI HA UX OCHOBE (OpMUPOBaThb TpeboBaHUs K padpabarbiBae-
Mo ACY nepeBo304HbiM nporieccom. MeTtoabl. [poBeneH aHaan3 HoOpMaTUBHbIX OKYMEH-
TOB, IOCBSsILeHHbIX Boripocam 6e3onacHocTn CyUeCTBYOLUNX TPAHCIMOPTHbLIX CUCTEeM, a Tak-
Xe ycsoBuii u QyHkumii obecrieyeHns 6e30nacHOCTU ABUXEHUSI PEIbCOBOro TpaHcropTa.
PaccmoTpeHbl BOMpoChkl MOJIHOThbI M KOPPEKTHOCTM rnpeasaraeMbix QyHKLUNM, 0cobeHHOoCTel
UX peannlauunu, npenyCcMOoTPEHHbIX PasindyHbIMuU cTaHgapTamy. Peaynbratbl. [IpeasioxeH
Habop 6a30BbIX 3/IEMEHTapPHbIX QYHKUM 6e30MacHOCTU [ABUXEHUSI PeJsibCOBOro TPaHC-
rnopra, Ha OCHOBE€ KOTOPbIX AeTaJlM3upyrTCcs aJlrOPUTMbI d)yHKLlI/IOHMpOBaHMFI nogcucrem
CTPYHHOro TPaHCropTHOro komraekca. [aHbl KoMmeHTapuu 06 0COOEeHHOCTSIX peasv3a-
unn GyHkumii. lpeanoxeHa TepMuHoOI0rns 6e30nacHOCTU CTPYHHOroO TPaHCNopPTHOrO KOM-
rnjaekca v B3anMMOCBSI31 ee COCTaB/IsiioLmx. 6e301acHOCTU aKcryartaumm, QyHKLMOHaIbHOMN
6e3onacHocTy 1 6e3onacHoOCTU ABWXeHus. 3aknydeHue. [pegnaraemasi TePMUHOJIOMNS
v Habop 6a30Bbix QyHKLUMI T 6€30MaCHOCTU ABUXEHMS MO3BOJISIOT CUCTEMAaTU3NPOBaTh Pa3-
paboTKy coBpemeHHou 6e3onacHori ACY nepeBo304HbIM nNpoLeccoM. Micrnosib3o0BaHne ane-
MeHTapHbIX HECOBMECTHbIX d)yHKLu/IVI 6e3onacHocTn ABVXKeHUs goriyckaet ux MoAyJ/ibHYo
(He3aBuCcUMYyIO) peanu3dauuio, no3BOJASIET MUHUMUIUPOBATbL UX KOJNYECTBO. OTO crnocob-
CTBYET CHUXEHWIO TPYA0EMKOCTU pa3paboTku v noaTBepxaeHuss cootsetcTeust ACY npeab-
SABJIAeMbIM TpéﬁOBaHl/lﬂM.

Abstract. Aim. To examine the structure and safety components of existing transportation
systems to use them as the foundation for the study of the whole set of hazards and threats
that are typical for innovative string rail transportation. To identify specific conditions and
functions of efficient and safe movement of rail vehicles in order to enable the definition of
the requirements for the automated traffic management system under development. Methods.
The authors analyse the regulatory documents dealing with the safety of existing transportation
systems, as well as the conditions and functions associated with ensuring the safety of rail
vehicles. The paper examines the matter of completeness and correctness of the proposed
functions, distinctive features of their implementation required by various standards. Results.
The authors propose a set of basic elementary functions of rail vehicle movement that are used
for constructing detailed algorithms of operation of a string transportation systems. Comments
are given regarding the implemented functionalities. The authors propose a terminology of
string transportation system safety and its components interrelation, i.e., operational safety,
functional safety, and movement safety. Conclusion. The proposed terminology and set of
basic movement safety functions allow organising the development of a modern safe automated
traffic management system. The use of elementary incompatible movement safety functions
allows for their modular (independent) implementation and minimisation. That helps reduce
the efforts associated with the development and confirmation of compliance of the automated
management system with the relevant requirements.

KnioueBble cnoBa: pesibCoBO€e TPAHCNIOPTHOE CPEACTBO, CTPYHHbIV TPAHCNoPT, 6€301acHOCTb
TPaHCMOPTHOro KoMmruiekca, 6e30rnacHOCTb aKcrulyaraumm, 6e30MnacHOCTb ABVXXEHUS PeslbCo-
BbIX TPAHCMNOPTHbIX CPEACTB, QYHKLMS 6e30MacHOCTH.

Keywords: rail vehicle, string transportation, transportation system safety, operational safety,
safe movement of rail vehicles, safety function.
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BeepneHue

BaxHBIM yCIIOBHEM YCIIELIHOTO BHEAPEHHS HHHO-
BallMOHHBIX TPAHCIIOPTHBIX CHCTEM SIBISICTCSI BBICOKHIA
YpOBEHb 0€30MaCHOCTH IIEPEBO30YHOIO MpoLecca.
B tom YUCJi€, B CPAaBHECHUU C CYIICCTBYHOIMMU BUAaAMU
TpaHcropTa (Harpumep, KOHIEHIIHS JT0IyCTUMOTO PHCKa
GAMAB [1]). [ToaTomy TpebyeTcss yTOYHUTH MOHATHUS
0€30MacHOCTH TPAHCIIOPTHOM CUCTEMBI, OE30IIaCHOCTH
MEepPEeBO30YHOTO Ipolecca, OE30MacHOCTH ABHUIKCHUS
TPAHCHIOPTHBIX CPECACTB, ONIPCACINTE KOHKPETHBIC ITPHUH-
LUIIBI, YCIIOBUSI, KPUTEPUH C YUSTOM OIBITA CYLIECTBYIO-
IMUX BUJOB TpaHCIIOpPTa.

bazoBoe ompenenenne 6€30MacHOCTH KaK OTCYTCTBHE
HEJIOITyCTUMOTO prcKa [ 1] a1 TpaHCTIOPTHBIX CHCTEM yTOU-
HSIETCS ¥ ICTAJIM3UPYETCsl B 3aBUCUMOCTH OT ONTACHOCTEH 1
yrpo3 (Ipexe Bcero — BUJOB OIIACHOCTEeH U MX MPUYHH),
XapaKTEPHBIX AJIsA TOTO WK MHOI'O BUJA TPAaHCIIOPTA. Hau-
GoJ1ee MoTHOE PACCMOTPEHUE COCTABIISTIONIMX O€30MacHOCTH
JaeTCsl B TEXHUYECKUX PerIaMEHTaX TaMOXXEHHOTO COH03a
(TP TC) nnst nadpactpykrypsl (puc. 1) x.-1. TpaHcnop-
Ta [2]; 118 %K.~/ TOABMYKHOTO cOoCTaBa [3], T/Iie COCTaBIISIO-
1MUC aHAJIOTUYHBI pUC. 1, HO OTCYTCTBYCT IIPOMBIIIIJICHHAS,
nH(hOpMaLOHHAs 0€30IIaCHOCTD U OE30IACHOCTD 31aHUH U
COOPYKEHHUH, TOTIOJHUTENBHO PUCYTCTBYET XMMHUYECKas
0e3011aCHOCTB; [UISl KOJIECHBIX TPAHCIIOPTHBIX CPEACTB [4].

lMNMpombiwnexsHan

besonacHoCTbL 3AaHKH W
COOPYMEHHA

WHdopmalmonHan Ge3onacHoCTs
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Jns peanusanuu (CHHTE3a) MHHOBAIIMOHHBIX CTPYH-
HbIX TpaHcnopTHbIX KomiuiekcoB (CTK) [5, 6] tpebyercs
KOPPEKTHBIH y4YeT BCEX COCTaBJISIOUIMX O€30MacHOCTH U
B3aUMOCBSI3M MEX]y HUMU. TeM He MeHee, yeTKasi CHCTe-
MaTHu3alus COCTABISIIOINX 0€30MaCHOCTH TPAHCIIOPTHOTO
komrutekca (cucteMsl) B TP TC u ccbulouHBIX cTaHIapTax
OTCYTCTBYET. B uacTHOCTH, HE yTOUHSIOTCS pa3yinius Ono-
JIOTMYECKOH, CAHUTAPHO-3HIEMUOJIOTHUECKOW U 3KOJIOTH-
4yeckoi 0e30nacHOCTH; 0€30MacHOCTh paboThl IIPHUOOPOB U
000pyI0BaHUsI ITPU DIIEKTPOMATHUTHBIX BO3JIEHCTBHSX, KK
U TepMHUUecKast 0€3011aCHOCTh, PACCMATPHBAETCS OT/IEIBHO
or 0e30macHOCTH U3Iy4yeHuit. HekoTopsle cocTaBiistonye B
TP TC u cChIIOUHBIX CTaHAAPTaX ONPEIEICHbI HE TOYHO WU
BOBCE HE onpeielieHbl (Ha puc. | BBIIEICHBI OIYKUPHBIM).

OtnenbHasi TEPMUHOJIOTHYECKas ITpobieMa CBsi3aHa ¢
«be30nacHOCThIO ABMKEHHs» (110e3110B). DyHIaMeHTab-
HBIH aHAJIN3 1 [IPEJUIOKEHNUS 110 YKa3aHHOMY ITOHSITHIO JAHbI
B paborax [7, 8], rme ObLIO MpoaHaIU3UPOBaHO Oosee 15
aJIbTepPHATUBHBIX (DOPMYIIMPOBOK; a TAKKE B MOHOTpadusix
[9, 10]. Ho BHenpeHMe pe3yabTaToB IPOBECHHOTO aHAIN3a
Helb3sl cuuTaTh ycrnemnsM: B ctanaapte TOCT P 55056-
2012 [11] mpucyrcTBOBanu onpenenexus «besonacHocTs
JIBUKEHHUsI (IKCIUTyaTalun) KeJIe3HOIOPOKHOTO TpaHC-
nopray, «be3onacHocTh ABMKEHUs TI0€3/1»; HO OHU ObLIN
uckiodensl u3 3amenstomero 'OCT 34530-2019 [12], rae
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KOHLUENUWUA BESONMACHOCTU ABUXEHUA B CTPYHHOM TPAHCMOPTHOM KOMMNJIEKCE

COXpaHEHO JuIllb MoHATHE «Hapymenune 6e3omacHoCTH
JIBHDKCHUSI.

AHanm3upys CyLIECTBYIOLINE OIpeAeIeH s «0e3omac-
HOCTH JABWXKEHUM [ 7-12] MOXKHO 3aMETHTB, 4YTO HEKOTOPHIE
U3 HUX SIBJSIFOTCSI BECbMa a0CTPAKTHBIMU WJIM, HAIPOTHB,
OTIPEIeIIAIOT 3HAYCHNE YaCTHOTO KOJIMYECTBEHHOTO MOKa-
3arens (HampuMmep, KOJINYECTBO MPOMCIISCTBHN), MIIN HE
ABJISIIOTCSI aKTYyaJIbHBIMHU, TIOCKOJBKY HE HCIONB3YIOT CO-
BPEMEHHBII PUCK-OPUEHTUPOBaHHbIN noaxoxn. Ho rmasHas
npobiieMa CyIIECTBYIOUIMX ONpeelieHnil «0e30acHOCTH
JIBIDKEHHSD» — OTCYTCTBHE KOHKPETHBIX ((hopMain3oBaH-
HbIX) YCJIOBHH 0€30MaCHOTO ABHKEHHS [10€3/10B. 3a4acTyI0
yCII0BHsI O€30MACHOCTH IBHKEHHSI CKPBIBAIOTCSI 32 TPUHIIU-
HaMH ¥ aJITOPUTMaMH pabOThI HCIOJIB3YEMbIX CHCTEM XK.-]I.
aBromatuku u tenemexanuku (COKAT) [13, 14]. A nipu mo-
nepuuzany CXKAT »Tu npuHIUIEI Yalie He YTOUYHSIOTCS,
a HaCJIeIyIOTC .

BaxHo mipecTapisiTh 0a30BbIe (MCXOIHBIC) U SJIEMEHTap-
HBIE (HEpa3JIOKUMBIE) YCIOBHSI 0€30MacCHOCTH ABMKCHHUS
penbcoBbIX TpaHCHOpTHBIX cpeacTtB (PTC), na ocHoBe
KOTOPBIX MOXKHO (DOPMHUPOBATh TPeOOBaHHsI K HOBBIM aB-
TOMAaTU3MPOBaHHBIM cucTteMaM ympasienus (ACY) nepe-
BO30YHBIM ITporieccoM. Takike BaXKHO ONpeAeuTh 0a30Bbie
(byHKIMK 0€301aCHOCTH JABMKEHHSI, YTOOBI Ha UX OCHOBE
0e3 pyIMMEHTHBIX TojcucTeM U (QyHKIuH GopmupoBarh
tpeboBanus s CTK [5].

OCHOBHBIE 11€JI1 PaOOTHI:

1) onpenenutb 0a30Bbie (MCXOIHBIE) U JIEMEHTAPHBIC
(HepasioKuMbIe) ycioBHs 0e3omacHocTH aBmkeHust PTC,

Ha OCHOBE KOTOPBIX MOXKHO!

- (hopmupoBarh TpedoBaHus K HOBbIM ACY,

- ctpouTh HOBBIC 3 dexTrBHBIC ACY 0€3 pyIUMEHTHBIX
nojicucTeM U (pyHKIHIA;

2) ompeneuTh MeCTo «be3omacHocTH aBmkeHs» PTC
B CTpYKTYype cocranisitoiinx oezonacunoctu CTK.

AHanuns ycnoeuit u GyHKUUMN
obecneyeHuna 6e3onacHOCTH
asuxeHusa PTC

J1J1s1 TOCTHIKEHNS TOCTABIICHHBIX LieJiel ObIIIN IPOaHaIi-
3MPOBAHBI ONIPE/ICIICHNS OTACIBHBIX BHJIOB HapyIIeHHH Oe3-
OIaCHOCTH JIBMKEHUS 1T0€3/10B (Tadu. 1), mepeyrcieHHbIe B
noco6uu [8]; pyHKIMH 0OecrieueHus1 6e30MaCHOTO JBIKE-
Hust moe3ioB (ATP-¢yHnkumn, Automatic Train Protection),
npeaycMaTpuBaeMble MSTHhIO CIEUaln3uPOBAHHBIMU
CTaHAapTaMH JUIs pesibcoBOro TpaHcmopTta [15-19]; a raxoke
ctatbs [20], B KOTOPOI MOMHUMO MPUHIUIIOB MOCTPOCHUS
0e30IMacHBIX CHCTEM aBTOBE/ICHHS YKa3bIBAIOTCSI HEKOTOPhIE
(GYHKIMU 1 yCIIOBHsI 0€3011aCHOCTH JIBH)KEHUST aBTOTpaH-
cnopta (pyJeBoe yIpaBiIeHUE, TOPMOXKEHNE/yCKOpEHHE,
oOHapy>KeHHe W PeaKIysl Ha TTOJBIKHBIE U HETIOABHKHBIC
MIPETSITCTBHS, IOMOIIb B COOIOICHUN AUCTAHIMH, (OPMHU-
pOBaHNE aBTOKOJIOHH, yA€p)KaHUe Ha TT0JIoce, o0ecrieueHre
CKOPOCTHOTO PEXKHMA).

B Tabn. 2—6 npuBeneHbl NEpeYHN U BBITIOJIHEH aHAJIN3
¢byHkumii 6ezonacHocTy aBrkenust PTC, npennucpiBaeMbIx
CTaHAapTaMH, COOTBETCTBEHHO:

Tabu. 1. Buabsl HapymieHuil 0e30nacHOCTH JBM:KeHUsI 10e3/10B [8]

Bunet HapynieHni 0€301M1aCHOCTH IBHKCHUS

KommenTapuit

IIpuem noesna Ha 3aHATHIN NYTh

OrtrpaBieHue noe3/ia Ha 3aHsAThIH 1eperoH (OJI0K-y4acToK)

[Iprem moesaa 1mo HeroTOBOMY MapIIpyTy

OtnpaBsiieHue noe3/1a 10 HEroTOBOMY MapUIpyTy

dakThuecKy, rojava JIOKHOW pa3peraroieil KoMaHabl Ha
JIBIOKEHUE, 0€3 MPeIBApUTEIbHOMN MOITOTOBKU MapIIpyTa

VX071 MOABMKHOTO COCTaBa HAa MAPIIPYT IIpHeMa, OTIIPaBIIe-
HUS TT0€371a Ha TIePETOH

HecaHKIIMOHUPOBAHHOE MIEPEMEIIECHHE MTOABMKHOTO COCTaBa
0e3 KOMaHIbI

CTOJIKHOBEHHE II0€340B U IOABHUXKXHOI'O COCTaBa

SIBnsieTcst BO3MOXKHBIM CJICACTBUEM JAPYIrUX BUJAOB HApYyLIC-
Hust 0€30MMaCHOCTH JABHXXCHUA

CXO0JI MOABMKHOTO COCTaBa

Mosxet ObITh 00ycToBIIeH 1) peBbIIEHHEM 0Ty CTUMON
CKOpPOCTH, 2) TEXHHYECKHUMH OTKa3aMu (IIyTH, ITOIBHIKHO-
TO COCTaBa), 3) MPUEMOM IMOe3/1a TI0 HEMOATOTOBICHHOMY

MapuipyTy

OcTaHOBKa moe3/Ja Ha NEPEroHe € 3aHATUEM €TO 6onee 1
Jaca CBEpX BPEMCHH, YCTAHOBJICHHOI'O paCIIMCaAHNUCM

OTrernka BaroHOB OT MOE3/I0B B ITyTH CJIEIOBAHMUSA TI0 TPe-
HUIO OYKC M IPYTUM TeXHUYECKHM HEHCIIPABHOCTIM

HeperBITI/Ie pa3pearoero rnokasanms Curaajia Ha 3alpe-
1IaroIIce

He siBisieTcst oracHbIM COOBITHEM, XOTSI BJICYET SKOHOMHYE-
CKHE MOTepH

PasBan rpy3a B myTH ClieTOBaHHA

Kacaercs Texaundaeckoro cocrosiaus rpysa u PTC

Obwuii Kommenmapuii:

ero 0e301acHOCTH

- [ICPCUCHb YCJIOBI/Iﬁ 0€30I1acCHOCTH JABWXKCHUSA HE SABJISACTCA ITIOJTHBIM. OTCYTCTByeT (1)yHKIII/IH NMO3NITUOHUPOBAHUS TTIOABUIK-
HOro cocCrasna, oOecrieueHus 6€30MacHOro TapaHTUPOBAHHOT'O TOPMOKCHUA
- 4acCTb YCJ'IOBI/Iﬁ — JIMIIIHUCEC, (l)aKTI/I‘ICCKI/I SIBJISIFOTCSI HAPYILICHUEM JIUIIb 0E30TKAa3HOCTH MEPEBO30YHOI0 MMpouecca, HoO HE
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Ta6ua. 2. dyuxuuu ATP, pernamentupyembie crangaprom IEC 62290 [16, n. 6.2.1]

Dyukuun ATP

Kommenrapuii

I1) obecneyenne 6e3omacHOro MapuIpyTa, KOraa Bce Tpedyembie
JMEMEHTHI ITyTH 3a0TI0KUPOBAHBI B OMPEIETEHHBIX COCTOSHUSIX IS
OecrpernsTcTBeHHOTO Tporrycka PTC, a Taxke [t n30exanus ux
ncnosp3oBanus apyrumu PTC

12) obecnieuenne 6e30MacHOTO HHTEPBAIBLHOTO PETYIHPOBAHHS
PTC. Be3onacHoe uHTEpBaNbHOE peryanpoBanue apmxeHus PTC
JIOJDKHO OBITH OCHOBAHO Ha IPHMHLUIIC MTHOBEHHOH OCTaHOBKH
BIEpEIHUAYIIEro noes3aa. s mpeloTBpaleHHs CTOJIKHOBEHHS
MEX/y HOITyTHO CICAYIOIMMHE T0e31aMi 0e3011acHOe MHTEPBaIIb-
HOE PEryIMpOBaHUE JIBHIKCHUS T0E3/10B JIOJDKHO 00€CIICUHBATHCS
TakuM 00pa3oM, 4TOOBI IIOCTOSTHHO COOMIoAaIack Oe30macHas anuc-
TAHIMSA MEXK/Y [10€3/[aMH, PEBBIIAMOIIAs JUIMHY TOPMO3HOTO Iy TH

Oyukuys He siBIsieTcst 6a30BoH (dIeMEHTapHOM, nexoaHo! ). Dax-
THYECKH I10J[pa3yMeBaeTCsl CiIeayoliee:

- Hepomyctumo coyaapenue PTC mexmy coboid;

- Buepenu uayiee PTC mMoxeT ocTaHaBIMBAThCSI MTHOBEHHO;

- TOJDKHA o0ecreunBathest QYHKIHs 0€30I1aCHOTO TOPMOKCHHUSL.
[Tamsirka OCXK/] o uHTEpBaIbHOMY peryaupoBaHuo [21,

1. 5.4.13] nonoaHMTENBEHO perIaMeHTHpyeT TpedoBanue 12 ¢ uc-
MOJIB30BaHUEM (PYHKIHHU CITy)KEOHOTO TOPMOXKESHUS ¥ JOTIOIHU-
TEJILHBIM MHTEpBaJIOM Oe3onacHocTH B 300 M

13) obecnieyenne 6e30macHON CKOPOCTH MEPEIBUKCHHIS

14) nBwxenue PTC Tonpko mocie nomy4eHus: COOTBETCTBYIOLIETO
paspereHus

ITockosbKy B IpoLiecce ABMKEHUS BO3MOXKHO U3MEHEHUE TEXHO-
JIOTHYECKOT0 ¥ TEXHUYECKOTO COCTOSHUS 00BEKTOB TPAHCIIOPTHOM
cuctemsl (PTC, crpenok u Apyrux o0beKToB HHYPACTPYKTYPhI), TO
JKeJlaTesIbHa peau3alys NepUOIHYECKOrO Pa3peLICHUs Ha JIBHKE-
Hue (npoposnkenue). [loapoOHbIe peKOMEHIAlNH K IIEPUOIUYHOCTH
YIPaBISAIOIUX BO3ACHCTBUN coepkarcs B cTanaapre [22]

Obwuil Kommenmapuii:

- TIepeYeHb YCI0BUI O€30MaCHOCTH ABUIKCHUS HE SABIACTCS NOMHBIM. OTCYTCTBYET (PYHKLUS NO3UYUOHUPOBAHUSA NOOBUICHO20 COCMASA,
KoTOpast (0JHaK0) yka3aHa B obiactu npumeHenus cranygapra IEC 62290

Taon. 3. ®ynkuuu ATP, peritamentupyemsie crangaprom 'OCT P [18, m. 5.2.1]

Dynkuun ATP

Kommentapuii

G1) MHTepBasibHOE perynupoBaHue JBIKEHUS 1103108

1) MO3MIIMOHNPOBAHHUE TIOE3/I0B pacCMaTPUBAETCs MOADYHKIUEH
MHTEPBAJIBHOTO PEryINpPOBAHNS;

2) ¢yukumst G1 ananorudna yskimy M2, Ho B crangapre [18] o1-
CYTCTBYIOT HEOOXOIMMBIE YTOUHEHHSI OTHOCUTENBHO JIUCTAHIINH
M1y MOe3aMH, TPUHIIMIIA MTHOBEHHOH OCTaHOBKH TIPEJIBLIYIIIEr0
noesna, umetonuxcst B IEC 62290 [16], a taxoke npernonaraeMoit k
HCTIONTB30BaHUIO (DYHKIIHU TOPMOXKEHHS (CITy»KeOHOE HITH SKCTPEHHOE)

(G2) Obecrieuenne 6€30MaCHOM CKOPOCTH JIBIDKEHHS TT0€3/a

OyHKIWA He SBIIeTCs 6a30BO (dIIeMEeHTapHOH, ncxonHoH). dak-
THUYECKH TTOIpa3yMeBaeTCs CIemyIomiee:

- HegomyctuMo coyaaperne PTC mexmy coboii;

- Bepenu uaymee PTC MoxkeT 0CcTaHAaBINBATHCSI MTHOBEHHO;

- IOJDKHA 00eCcTeunBaThest (PYHKINS 6€30ITaCHOTO TOPMOXKECHHS

G3) Pa3perenne Ha ABIKEHUE 0371 BKIIFOYAST: YCTAHOBICHHUE TPaHHI
paspetuenust Ha fBinkerre PTC; onpenesnenye npousist CKOPOCTH IIst
obecrieueHust 0e30MaCHOCTH IBIKEHUS TToe3/1a (1151 ABMDKEHUS B TIpese-
JIaX Pa3pelIeHHON CKOPOCTH U Pa3pELIEHHON UCTAHLIMHK JUTsl IPOCIIENO-
BaHMs); pasperuenre Ha npocienoBanue PTC mo myTeBbIM curHanam

[MepBas nmoadyHkuus aHanornuna Gynkiwu 11 [16] obecneuerns
6e3omacHoro MapuipyTa. Bropas nmoadyHkuus 1yonupyer GpyHK-
o G2

G4) KoHTposb ABHKEHHS 1T0€3/1a, BKIII0Yas: onpesiesieHne (haKTu-
4eCKOH CKOPOCTH JIBMKEHHUS 0€3/1a; KOHTPOJIb 030IaCHON CKO-
POCTH IBI)KEHUS T0€3/1a; MOHUTOPHHT OTPAaHUUECHUS CKOPOCTH B
OTJEIbHBIX MECTaX; KOHTPOJIb CKAaThIBAHUS 110€3/1a; pearupoBaHue
IIPY HECAHKIIMOHUPOBAHHOM JIBIKEHUH TT0€3/10B 0e3 60pTOBOi
CUCTEMBI

Tondynkuns 1 ny6mupyer dynkimio mosuponnposanys. [lox-
¢dyukiun 2 u 3 peanusyrores ¢yHkiueid G2. KoHTponb ckarbi-
BaHUs peanu3yercs: QyHKuuer mosuronnposanus. [locienuss
nonGyHKIUs 00ecreunBaeTCss COBMECTHO (pyHKIMEH MO3UIINOHH-
poBanus, GpyHKIHEH 6e301macHOro TopMoXkeHus 1 QpyHkiueit 11
obecrnieueHne Ge3omacHoro MapupyTa [16]

G5) O6ecnieuenne nHTEpQEiica C CHCTEMaMU TEKTPUIECCKON IIeH-
TPAU3ALMH 1 HHTEPBAJIBHOTO PETyJIHPOBAHUS

PaccmarpuBaemas cuctema kak pas BeimonHseT GyHkiun COKAT
Ha CTaHIMAX/TIeperonax. BeposaTHo, moapasymeBaeTcs HHTEpdeiic
¢ saemrHUME CXKAT, HO 3TO criopHOE TpeboBaHKe, TyOIHpyroIee
BCE MPOYre TPeOOBAHUS

Obwutl Kommenmapui:

- cocTaB (yHKIMIA Oe30IacHOCTH ABIKeHMs cTanaapra [ 18] siisercst HenonHbIM. OTCYTCTBYeT 00s13aTeNnbHast GyHKyusi 6€30nacH020
mopmodicenusi i QyHKIHS OIOKUPOBKU HECAHKYUOHUPOBAHHO020 omKpbimust 06epetl, Heobxoaumast it PTC co cTosunmMu MecTaMu JJist
naccaxxupoB. C yueToM JOMOTHNATENbHBIX (QYHKIMI CHETKH/paclenky JokoMoTrBa [18, . 5.2.5], dyHkuus konmpons yerocmuocmu
noeszoa noikHa ObITh nepenecena u3 [18, m. 5.2.6] B obs13aTenbHble GyHKIMK Oe30macHOCTH ABIKeHus [18, m. 5.2.1];

- byHKuMst Konmpons ceéoboonocmu nymu [18, 1. 5.2.2], dpakTHueckn UCIoIb3yeMast Ul YCTaHOBICHUSI TPAHUI] pa3pelleHus Ha JIBHKe-
Hue (¢pyukuust G3), HEKOPPEKTHO BHIHECEHA U3 TIepeuHst 00s13aTeNIbHbIX (QYHKINIT 6€30MacHOCTH ABHKSHUS,

- (D)YHKIUH IJI0XO CTPYKTYPHUPOBAHBI, UMEIOTCS MHOTOUHCIICHHBIE IEPECEUCHUsI U YaCTHYHBIE TyOIHPOBAHUS




Taba. 4. ®yuxkuuu ATP, pernmamentupyembie crangaprom ANSI [17]

®yukuuu ATP

KommenTapuii

A1) OGHapyxeHne pucyTcTBUs U no3unuonuposanue PTC. ACY
JIOJDKHA KOHTPOJIMPOBATh Hannuue kaxaoro PTC u ero koopauHary
(c 3a1aHHO TOYHOCTBIO)

A2) UnTepBajibHOE peryIupoBaHye, 00ecrieqnBaroliee 3alnTy OT
CTOIKHOBEHHIA TTOITYTHO CIIETYIOMIUX M0E3/I0B 3a CUET COXPAHEHHsI
JMCTAHIIMH, KOTOPasi MOCTOSIHHO 00eCTIeYrBaeT 10CTATOYHbIN TOp-
MO3HOI ITyTh JUIA CJIEYIOLIETO 10e3/1a NPH YCIOBUH, YTO MTyLIUH
BIIEPEAU MOE3/] MOXKET OCTAHOBUTHCS MTHOBEHHO. TOPMO3HOII ITyTh
OIIPEIeNSeTCS ISl HAaUXY/IIINX YCIOBHH (HanOOJIBIIEro YCKOPEeHUs,
HanOOIbIIEH MacChl, HAMMEHBIIETO CLEIUICHHS KOJIECO-PelIbC, Hau-
OoJbIIIeH CKOPOCTHIO TIOIYTHOTO BETPa, HAMOOJIBIINE JOIYCTUMBIS
CyMMapHbI€ 3a/IepKK1 1 T. I1.)

Jannas QyHKIusS He siBIsieTcst 0a30BOM (3IeMEHTAPHOU, HCXO/I-
HOM), a oOecrieunBaeTcst TpeMs APYTUMHU (DYyHKIIUSMH:

- obecrniedeHus 6E30MacCHOTO MapIIpyTa;

- obecnieyenue nozunmonuposanus PTC (Bkiroyast HarpaBiIeHNe
TIBIDKEHHSA);

- obecrieueHue 6€30IacHOTO TOPMOKEHUS

A3) ObHapy>keHHe HelpeJHAMEPEHHOTO BIKEHHUS (C peann3ani-
eii SKCTPEHHOTO TOPMOXKECHHS )

A4) 3amuTa OT NPEBHILICHNUS CKOPOCTH

AS5) 3amuTa OT mpoe3aa AOMyCTUMON TPAHHUIIBI

Jlannas gyHKIms obecrieynBaeTcst TpeMs ApyTruMH QYHKIUSIMU:
- obecrieueHus 6€30MaCHOTO MapIIPyTa;

- obecrnieuenne nosuiponnposanus PTC;

- obecriedeHre Oe30I1aCHOTO TOPMOXKSHUS

A6) 3amuTa OT pa3zeneHus cocTana (OMIMOHAIBHO, ISl COCTaB-
HbIX PTC, eciti cOCTaBIAIONINE HHANBUIYAIBHO HE BBIIOIHSAIOT
¢bynkmmo Al)

Jannas gyHKus odecnednBaeTcs AByMs IpyTUMH QYHKIHSIMU:
- obecrnieyeHUs 6E30MaCHOTO MapUIPyTa;
- obecrieueHre NO3NIMOHNPOBAHHUS pa3AeieHHbIX pparmentoB PTC

A7) 3amuTa ot norepu curuaia. [Ipeqycmarpuaercs HaIu4ue me-
PHOINYECKOTO BO3ICHCTBHUS HA OOBEKTHI TPAHCIIOPTHOM CHCTEMBI,
YKa3bIBAIOIIET0 Ha BBIIOIHEHHUE MPOYHX YCIOBHI 0€30MaCHOCTH.
OTCyTCTBHE BO3ACHCTBHS 0DKHO HHULIMUPOBATH MEPEX0 00b-
€KTOB TPAHCIOPTHOM CHUCTEMBI B 3alIUTHOE cocTosiHUE. Hanpumep,
i PTC npenycMarpuBaeTcst SKCTPEHHOE TOPMOJKCHHE

A8) Obnapy>xenue HyneBoi ckopoctd. B crannapre [17] npenna-
raeTcs moporosoe 3uadenue 0,3 m/c

Jannas QyHkus qyonupyer GpyHKIHIO TTO3UIHOHNPOBAHHUS (BKIIIO-
4ast I3MEPEHUE CKOPOCTH)

A9) BriokupoBka HECaHKIITHOHUPOBAHHOTO OTKpBITH ABepeit PTC.
Jnsa PTC npeamnonaraercs npoBepka 4 yCIOBHIA: TO3ULIMOHUPO-
BaHHeE nepej M1aThopMONd, HysIeBasi CKOPOCTh, OTKIIIOYEHHE TATH,
aKTHBALUs YICP)KUBAIOLIETrO MIIM CTOSHOYHOTO TOPMOXKCHHS

s CTK momumo 4-x ycrnoBuil, yKka3aHHBIX B cTanaapre [17,

1. 5.1.10] 1OONMHUTENBHO MPEAYCMAaTPUBACTCS OTCYTCTBHE 3aIpe-
Ta Ha OTKpbITHE ABepH OoT LICY, KOTOpBIif MOXKET BBIAABAThCS B HE-
MITAaTHBIX CUTYaIMsIX

A10) 3amuTa 0T HECAaHKLIIUOHUPOBAHHOTO OTKpbITUsA 1Bepeil PTC
nm 1iatopMeHHbIX. [Ipy HecaHKIIMOHHUPOBAHHOM OTKPBITHH
nsepeit PTC nomkHO MHUIIMKUpPOBAThCs TOpMoxeHue. [pu He-
CaHKIMOHMPOBAHHOM OTKPBITHH IIaTGOPMEHHBIX ABEPEH TOKESH
3anperarbes Bbe3n PTC Ha cTaHuuio, WM HHULUUPOBATHCS TOP-
moxenue PTC, yxxe Haxozsmuxcs Ha craHIuu. BoccranoBnenue
aBTOMAaTU3UPOBAHHOIO PEKUMa IIEPEBO30YHOIO MpolLecca JOKHO
BBINOJIHATHCS [10CJIE FapaHTUPOBAHHOI'O YCTPAHEHUS OIIACHOCTEH

Mwmeetcs OonbInoe KOIUIECTBO APYTUX MPUIKH (CBA3aHHBIX C OT-
kazamu PTC), TpeOyromux 3aMeHy TOYKH MPUIETLHOTO TOPMOXKE-
st PTC u pexnma nemkenns. OyHkuus nyonupyer apyrue QpyHk-
mun. Taxoke QyHKIMSA 3aHIMAETCs MUHUMH3ALUCH TT0CIEACTBUMA
OTIACHOCTH, a HE YCTPaHEHHEM MPUIUH

A11) brokuposka otmpanenust PTC 6e3 npoBepkH yCIemHoro 3a-
NUpaHus Bcex JBepeit

OT0 He eIMHCTBEHHAS BO3MOXKHAS TIPUINHA OIIOKHPOBKH OTIIPaBIIE-
aust PTC. [lna CTK kpome ycinoBus, ykazaHHOTO B cTaHmapre [17,
. 5.1.11], mpenycmaTpuBaroTCsl TOTIOTHUTEIBHBIC TPOBEPKU:

- HaJIMYHe KOMAHABI Ha Haualo JIBIDKSHUS,

- OTCYTCTBHE JHArHOCTHPYEMBIX KPUTHUECKUX OTKA30B, IIPHBO-
JUIIAX K CHIDKEHHUIO YPOBHS 0€30I1aCHOCTH BEIITOTHEHUS IEPEBO3-
OYHOTO HpoIecca;

- mratHoe coctosiHue noacucreM PTC (moctarodnblii 3aps HaKo-
MHTENS, 00BEM KHUJKOCTeH B THAPOCHCTEMAX U T. [.)

A12) brokupoBka U3MeHEHHs HalpaBJIeHUs JIBHKEHHs

Jannas gyHkuus He 6azoBasd. OHa obecreunBaeTcst QyHKIUAMU:
- obecrieyeHns 6€30IaCHOTO MapIIpyTa;

- obecrnieuenue nosuiponnposanus PTC (Bkitouast HanpasieHne
JIBIDKEHMSA);

- GJIOKMpOBKA OTMPABIEHHs

A13) HeB03BpaTHOCTH (D)YHKIIH SKCTPEHHOTO TOPMOKEHUS

Jlannoe TpeboBanue He siBIsieTcst 6a30BEIM. Kpome Toro, oHO
SIBJIICTCS] CHIOPHBIM, YUUTBIBAsI, 9TO SKCTPEHHOE TOPMOXKEHHE (B
OTJIIMYHE OT aBapUIHOT0) SBISIETCS PETYIHPYEMBIM/ KOHTPOIHPY-
embIM [23]. Cranpapr CBTC [15] siBHO npegycMaTpuBaeT OTMEHY
(DYHKINH SKCTPEHHOTO TOPMOXKEHHS TT0CIIe YCTPAHSHUS IPUIUH
OIIaCHOCTEH, BBI3BABIINX aKTUBAIMIO JAHHON (QyHKIINI

A14) bnokuposka ctpenok. 3anpemniaercs Bee3n PTC Ha cTpenky,
HETIOIrOTOBNIEHHYIO A7 OecrnpenstcTBeHHOro npoesaa PTC B Hyx-
HOM HarpasieHnu. Kpome Toro, OmokupyeTcst n3MeHeHHe COCTOSHHS
CTPEITKH, TIOATOTOBJICHHOM /I TpocieioBanus Hekotoporo PTC

Jannas gynkuus nyomupyer GyHKIHIO oOecreueHns 6e30macHoro
MapIIpyTa

Ob6wuii kommenmapuii: MHOTHE (QYHKIUH HE SIBISTFOTCST 0a30BBIMU; 4acTh (GYHKIMI TyOnupyercst
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Ta6a. 5. ®yukuuu ATP, periiamenTupyemsbie crangaprom CBTC [15, . 6.1]

Oynkuuu ATP

Kommenrapuii

C1) Onpenenenue MeCTONONIOKEHUS/CKOPOCTH MOe31a

C2) Be3onacHoe HHTEPBAILHOE PETYIHPOBAHUE C COOTIOACHH-
€M CJIEeYIOIINX TPUHIUIIOB:

- BO3MO)KHA MTHOBEHHAs1 OCTaHOBKa Brepenuuyuero PTC;

- pacuet ATP-tipodpusist [UTs CyIIECTBYIOIIUX CKOPOCTHBIX
OTpaHUYCHUI TPACCH M KOMaH/Ibl Ha JIBMKCHHUE C 0003HAYCH-
HOW TpaHHIel pa3peleHus TBIKSHUI 1 MOEH 0e30MacHOro
TOPMOYKEHHSI C UCIIOIb30BaHHEM (DYyHKIIHN SKCTPEHHOTO TOPMO-
KEHUS

OyHKIWS HE SIBIsICTCs 0a30BOM (AIIEMEHTAPHOW, HCXOIHOM).
DaKTHYECKH TOIPA3yMEBACTCs CIIeAyoIIee:

- HeponycTuMo coynapenue PTC mexay co0oii;

- Brepenunayinee PTC MOXXeT 0CTaHABIUBATHCS MTHOBEHHO;

- JOJDKHA obecrieunBaThesi QYHKIHS 0€30MacHOTO TOPMOXKEHUS

C3) 3amura OT NPEeBILICHHS CKOPOCTH U 00ECIICUYCHUE TOPMO-
JKEHHUA

JanHast GyHKIUSI He SIBIsIETCs 0A30BOM, OYEBUIHO Pa3/ICIAeTCs
Ha jiBe. [Ipuuem QyHKIus odecneyeHns 0€30MacHON KpUBOH
TOPMOYKEHHUS UCIIOJIB3YETCS U B IPYTUX QYHKIMAX Oe301acHo-
ctu CBTC (aanpumep, C2)

C4) 3amura ot otkara PTC (Ha3zan)

HecankmmonuposanHoe nsmxenne PTC B mpoTHBOIION0KHOM
HAIpaBJICHUH B 1IEJIOM 0O0Jiee ONacHO, YeM HECaHKIMOHUPOBaH-
HOE JIBJKEHHE B YCTAaHOBJICHHOM HAIIPABIEHUH, HO BBI3BIBAET
COMHEHHE HEOOXOIMMOCTh BBIACIICHUS OTICIIbHON (QYHKIHH
B3aME€H COBOKYNHOCTH (PyHKIIMH:

- TIO3UIIMOHUPOBAHNS,

- obecrnieyeHrne rapaHTHPOBAHHOTO TOPMOXKCHHUST;

- mocTpoenus Mapupyra (s cienyromero PTC ¢ yuerom Ho-
Boif no3uiuu otkatusiierocs PTC)

C5) 3ammra ot npenena myTu

Jannas GyHKIUS SBISCTCS IPOU3BOIHOM OT (PyHKITHIA:
- HO3WIMOHUPOBAHYS;

- mocTpoeHust Mapuipyra (s ganHoro PTC);

- o0ecreueHue rapaHTHPOBAHHOTO TOPMOXKEHHS

C6) 3amura pasaeneHus 1 ClernKa/pacuenka moesaos

C7) Omnpenenenue HyneBoi CKOPOCTU

C8) broknpoBka HECaHKIIMOHUPOBAHHOTO OTKPBITHUS IBEPU
PTC

C9) bnokuposka Hauana apuxenus PTC

C10) DKCTpeHHOE TOPMOKEHUE

Hcnonb3oBanue naHHON QyHKIMU MPEIonaraeTcs mpyu pacue-
te ATP-nipoduis (dyrxums C2)

C11) 3ambIkanue MapupyTa

Jannas GpyHkuust anagornaHa pyHkunu 11

C12) BriokrpoBKa U3MEHEHHUSI HATIPABICHUS JIBHKCHUS

C13) 3amuTa paboueli 30HbI

Jannast GyHKIUS peLycMaTpUBAET UCTIOIb30BaHUE BPEMEH-
HBIX OTPAaHUYCHHUI U OrPaHUYCHUI, yCTaHABIMBAEMBIX BPYY-
HYIO

C14) KoHTposb UCIPABHOCTH IIyTEBOH CTPYKTYpPbI

JlanHast QyHKIWs JOMDKHA PEaTH30BbIBATHCS HE TOJIBKO IS Ty TEBOM
CTPYKTYPBI, HO U JIJIsl IOJIBKDKHOTO COCTaBa M TS IPOYMX OOBEKTOB
HHPPACTPYKTYPBI, 00ECTICIMBAIOIIHX MEePEeBO30UbII IPOIIece (CTaH-
IMOHHBIE BOPOTA, IIIaTGOPMEHHBIE IBEPH, CTPENIKH U T. 11.). JlaHHast
(yHkps He 6a30Basi. OHA MOXKET PEaTM30BbIBATHCS Oa30BBIMU
yHKIHAME:

- IEPUOTNUYECKOE pa3pellieHNe Ha BIKCHHE;

- paboTa ¢ MapIpyTamMmu

C15) Tlepee3aHas CUTHATU3AIIHS

Hannas ¢ynkuus He TpeOyercs mist CTK, He umerolero nepe-
CEYEHUS B OTHOM YPOBHE C IpYyTMMH BUIaMH TPaHCIIOpTa

C16) 3amuTa orpaHUYEHUs MapIIpyTa

Obwuti kommenmapuii: MHOrue (GyHKIMU He ABJIAI0TCA 0a30BbIMY; 4acTh (yHKUUI qyOnupyercs
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Taon. 6. ®yuxuuu ATP, perimamentupyembie ctanaaprom IMA [19, m. 11.1]

Oynkuuu ATP

Kommenrapuit

M1) Onpenenenue (TOIBKO) MECTONOJIOKEHHS TT0€31a

OmnpeneneHie CKOPOCTH BBIACIEHO B OTACIBHYIO (QYHKIIHIO;
onpezaenenue HanpasneHus nuwxenns PTC He BkitoueHo B
NepevYeHb

M2) Be3zonacHoe HHTEPBAIBHOE PETYIMPOBAHUE C COOIIOICHH-
€M CIIeITYIOIINX TIPHHIIAIIOB:

- B IUTATHBIX aJITOPUTMAaX UCIOJIB3YETCs CIIyKeOHOEe TOPMO-
JKEHHE, a B HEIITATHBIX CUTYaIUsAX — BOSMOXKHO SKCTPEHHOE
TOPMOXKEHHE,;

- obecnieyeHne QpyHKIMN OE3011aCHOTO TOPMOXKEHHUSI B COOTBET-
ctBun ¢ CBTC [15]

Kpome Topmoxkenus ¢ynkuus M2 Hudero He Ipeanoaaraet

M3) BriokrpoBKa HECAHKIIHOHUPOBAHHOTO IBHXKSHUS C HCIIOJb-
30BaHHEM 0E3BO3BPATHOTO AKCTPEHHOT'O TOPMOXKEHHS (OTMEHA
[IEPCOHAIIOM)

HeBO3BpaTHOCTI> SKCTPCHHOI'O TOPMOXXCHUA CITOPHA U ITPOTHUBO-
peunr CBTC [15]

M4) 3amunTa OT NPEBBILICHUS CKOPOCTH

MS5) 3amuTa OT pasaeseHus oe3/a ¢ UCIoIb30BaHHEM HEBO3-
BPaTHOTO 3KCTPEHHOT'O TOPMOYKEHHUS KaXKIOH YacTh

AKTyaIII:HOCTL 1 HEBO3BPATHOCTL S5KCTPEHHOI'O TOPMOXKCHUSA
CIIOpHBI, 0COOEHHO JUIA 4acTel ¢ He3aBUCUMBIM TIO3UITUOHUPO-
BaHUEM U YIIPABJICHUEM

M6) BesorkazHas u O6e3zomnacHas repeaada cooOIeHHH Ha/oT
MOJBIDKHOM cocTaB. [Ipe/monaraercs mepuoquIecKas nepeaada
pa3perieHuUsI Ha IBIKCHHE

ITo omucanuto GyHKuuUs cxoxa ¢ GpyHkuueid A7 3amuTa oT 1no-
Tepu curHana. OyHkius 1yoaupyet pyHkiuo M3

M?7) BiiokrpoBKa HECAHKIIMOHUPOBAHHOTO OTKPBITHS IBEpEi
PTC

MS8) OTkpbITHE ABEpECi IPH BBHITIOJIHCHUU Psijia YCIOBUH, aHA-
sornyselx ¢pynknuu A10 [17, m. 5.1.10]

M9) Briokuposka ornpasienust PTC nipu HeCOOTBETCTBUH
TEXHOJIOTMYECKOTO COCTOSHUS JIBepeil (3aKpbITHI U 3alIepPThl) U
TOPMO3HOW CHCTEMBI (BBIKITIOUCHA)

He paccmotpens! qpyrue noacuctemsl PTC, a Taxke TexHUYe-
CKO€ COCTOsIHME (HaIM4Hhe KpUTH4ecKux otkazoB) PTC

M10) VYnpasnenue miarOpMEHHBIMHU JIBEPSIMHU

OyHKIUS CHOPHO BHECEHA B MepedeHb (PyHKIMI 0€30MacHOCTH;
JIOJDKHA OBITH 000CHOBAHA C YUYETOM YCIIOBHUI HKCILTyaTaI[H
CTaHLIUU

M11) bnokupoBKa y4acTKOB ITyTH Ha CTaHIIMU [IPU HEUCIIPaB-
HOCTH IIIaT(OPMEHHBIX JBepeit

TIpousBoanas ot GpyHKIMK OOecieueHus 0€30IaCHOrO MapIll-
pyra

M12) BrokupoBka 0OpaTHOrO JBHKEHUS

He BBECCHA (byHKL[I/Iﬂ OnpeAcICHU HalIpaBJICHUS ABUKCHUS

M13) brokupoBka MapHIpyTOB

Oynxuns aHanornyna Gyskuu 11 obecnedenus 6e30macHOro
Mapupyra

M14) IpenotBpatieHne oTkaza GyHKINU CIyKeOHOTO TOPMO-
HKEHUS

DyHKINS aHATIOTUYHA «00eCTIeueHN 0 6e30MacHOr0 TOPMOKE-
Hus» QyHKIHeH M2

M15) U3mepenue ckopocTu

Peanuszauus njanHoi GyHKIMU HEMOCPEICTBEHHO CBSA3aHA C
onpenencHueM mecrononoxenus PTC. [Toatromy nienecoobpas-
HO o0beauHenue ¢pynkuuit M1 u M15

M16) 3amura KoHIA Ty TH

TTo onucanuto pynkuus cxoxka ¢ pynkuueit C5

M17) Ob6HapyxeHue 1Bepei 00beKTa U pearnpoBaHUE HA HUX
[19, m. 11.1.17].

OyHKIMS HE OTpeieieHa

M18) OOHapy)eHHE NPENATCTBUNA TIPH JIBUKECHUH

C yuerom Hanmuuusi GyHKIMA M 13 naHHy0 QYHKIHIO CTOUT
BBIHECTH U3 NepeyuHs pyHKIUN 0€30MacHOCTH IBUKCHHS

M19) bezonacHoe yrpaBieHne CTpEeIKaMu

M20) brokuporka aBapuiiHoro otnupanust qeepu PTC uznytpu

Obwuti kommenmapuii: MHOTHE QYHKIMU HE SBISIOTCS 0a30BBIMU; 4acTh QYHKUUI TyOnupyeTcs
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- IEC 62290-1:2014 [16] — cTaHmapT mo cucremam
YIpaBJIC€HUA 1 KOHTPOJIA TOPOACKHUM U IPUT'OPOAHBIM XK.-1I.
tpancnoproM (UGTMS);

-T'OCT P 70059-2022 [18] — cTrannapt, 6a3upyronimiics
Ha cranaapre UGTMS;

- ANSI / ASCE / T&DI 21:2021 [17] — cranumapt 1o
NEPCIICKTUBHBIM BUAaM PEJILCOBOI'O TPAaHCIIOPTA,

- IEEE 1474.1:2004 [15] — crangapT 1o yIpaBJICHUIO
moe3aMu Ha ocHOBe panuocsssu (CBTC);

- CTaHAAPT MEXTYHAPOIHON aCCOI[MAlINU MOHOPEIhCO-
BbIX gopor (IMA) [19].

Mpepnaraembiii HAG0OpP yCcNoBUIA
n 6a3oBbix ATP-¢yHkunin CTK

Ha ocHoBe mpoBeneHHOTO aHanmM3a (CM. KOMMEHTApHU
B Tabi. 1-6) mpenyaraercs CIeAyIONUi cOCTaB yCIOBUH U
0a30BbIX (pyHKIMN Oc3omacHOCTH aBwkeHus PTC mist ux
peamuzanuu ACY B ycnosusax CTK.

Yeaosue 1. Henomyctumo coynaperne PTC ¢ npenst-
crBusimut (npyrumu PTC, o0bekramu HHQPACTPyKTYphI).

YeaoBue 2. Bo3MoykHa MTHOBEHHAsI OCTaHOBKA (BIIEpe-
an) aerokymerocs PTC [15-17, 21].

U1) INosunnonuposanue PTC: onpenenenne MecTono-
JIOKEHUA, CKOPOCTHU W HaAIPaBJICHUA JABVXXCHHA KaXI0T0
otaensHOro PTC ¢ ycTaHOBIEHHOH TOYHOCTHIO.

ITpumeuanne. MuoromoaymnbpHble (pasaensembie) PTC
JOJI?’KHBI obecrneunBaTh HE3aBUCUMOE TMMO3UIITUOHUPOBAHUEC
KaXXJ10T0 OTACIIBHOTO MOAYJIA (B IIPOTHUBHOM CJ1y4ac CIIMCOK
0a30BbIX (PYHKIHUH JJOIDKEH OBbITh JOMONHEH (QyHKIHMEH 3a-
ITUTHI OT Pa3EICHHS COCTaBa).

U2) 3amuTa OT IpeBBIIICHUS CKOPOCTH IBIDKCHUS, YCTa-
HOBJICHHOH IS KaKJJOTO KOHKPETHOTO y4acTKa TPACCHI C yue-
TOM €r0 0COOEHHOCTEHN 1 TeXHUYeCKUX XxapakTepucTik PTC.

BezonacHocTb

be3zonacHoCTb
CTPYHHOrO
TPaHCNOPTHOro
KOMMeKca

SKoHOMMUECKan
6e3zonacHocTb

BeszonacHocTs

IKcnayaraumm

uHdpacTpykTyphi [3]

U3) O6ecnieuenne Oe3onacuoro Topmokenusi PTC, uc-
TOJIE3YyEMOTO B QJITOPUTMAaX aBTOBEJICHUS U MHTEPBAJILHOTO
PEryJIMpOBaHus, C YYETOM BCEX 3aJIePKEK U COCTaBIISIO-
mux, npexycmorpenHsix CBTC [15], a Takke ¢ yueTom
TapaHTUPOBAHHBIX 3HAYCHUN 3aMEIICHUS, pealn3yeMbIX
JUIsl KOHKPETHOTO Y9acTKa TPAacChl M HAMXYAUINX MOTO[-
HBIX yCJIOBHH (KaK IMpeayCcMOTpeHO cTanaapTamu [16, 17])
(yHKIHEH CITy)KeOHOTO TOPMOKEHHS (KaK ITPETyCMOTPEHO
crangapramu [16, 17, 19, 21]) npn Hanxy/mem oTMHOYHOM
OTKa3e TOPMO3HOTO 000pynOBaHUS (KaK IPEIyCMOTPEHO
crarnaprom [17]).

[Mpumeuanne. yHKOHUSA CIYKEeOHOTO TOPMOKCHUS
peanusyeTcsi «paboduuM» TOPMO3HBIM 000pY/IOBaHHEM
PTC, He BieKyIMM MOBBIIIEHHBIA H3HOC MOABUKHOTO CO-
CTaBa M IIyTE€BOW CTPYKTYpPHI, JOIYCKaeT OTMEHY (DYHKIHN
TOPMOXKEHHSI 1 MHOTOKPATHOE IIOBTOPHOE NPUMCHEHHE.
OYHKINN SKCTPEHHOTO W aBapUUHOTO TOPMOKeHHUs [23]
npexycMmarpuBatoTcs s octanoBku PTC B kauecTBe J10-
IIOJIHUTEJILHOH S1IEJIOHUPOBAHHON 3alLUThl B HELITATHBIX
CHUTYaIHsIX.

U4) OGecrieuenne 0e30MacHOrO MapIuipyTa, Korjaa Bce
TpeOyeMble Y4acTKH MYTH ¥ aBTOMAaTH3WPOBaHHBIE 00b-
eKTBI HHPPACTPYKTYPHI (CTPENKH U Jp.) 3a0JOKHPOBAHBI
B ONPENEIECHHBIX COCTOSHHUAX AJISI OECIPENnsTCTBEHHOTO
npomycka kKoHKpeTHoro PTC, a Takke /ISt UCKITIOUEHUS UX
ucnonb3oBanus apyrumu PTC.

US) Obecneuenue nemwkennst PTC (npopomkenue nim
BO300HOBJICHNE) TOJIBKO IO KOMaHJIE, COOTBETCTBYIOLICH
MIOATOTOBJIEHHOMY 0€30I1aCHOMY MapIIpyTY.

[Ipumeuanue. [lockonbKy B mpouecce ABUKEHUS BO3-
MOXHO M3MEHEHHE TEXHOJOTHYECKOTO0 W TEXHHUYECKOTO
COCTOSIHUS 00BEKTOB TpaHcopTHOH cucteMsl (PTC, ctpe-
JIOK ¥ APYTHUX OOBEKTOB MH(PACTPYKTYpHI), TO KOMaH/A

BezonacHoCTL BHEAPeHNA

be3onacHoCTh ABMKEHNA
DyHKUNOHANEHAR

GeaonacHocts [I. 25, 26, 27] Obecnedyenue ycnosui GeaonacHocT

wa ACY, nogsepseHHON oTKa3am

besonacHocTe TOuP

besonacHocTs yTruaAn3aum

Puc. 2. Cocrasmsromue 6e3omacaoctd CTK
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Ha JIBIDKEHHE JI0JKHA MEPUOUYECKH aKTyaIHu3UpOBAThCS
(TIOBTOPSITHCSI MIJIN OTMEHSITHCSL).

U6) brokupoBka Hayaia ABUXKEHUS [TPU HEBBINOIHEHUN
XOTs1 ObI OZIHOTO YCJIOBHSI, CBI3aHHOTO C TEXHOJIOTHYECKUM
(3arepThl ABEpH, 3apshKeHa OaTapest ¥ T.J.) U TEXHUYECKUM
cocrostnueM PTC (HeT uiii He IMarHoCTHPOBAHBI OTKA3bI).

U7) bnokupoBKa OTKpBITUS JBEpEil IPU HEBBITOIHEHUN
xotst Obl oziHOTO ycioBust: no3unust neepu PTC coorBert-
crByer miargopme; ckopoctb PTC paBHa Hy:110; OTKIIIOUEHA
TSIra; BKJIIOYEHA (DYHKIMS YIEPXKUBAIOIETO WM CTOSHOY-
HOTO TOPMOXKEHUSI; UIMEETCsI KOMaH/a Ha OTKPBITUE ABEPH
PTC u3 nenrpa ynpasieHus.

[TonHOTa M KOPPEKTHOCTH ITPEIOKEHHOTo Habopa 6a3o-
BBIX (DyHKIUH OATBEPIKAACTCS TEM, YTO HA €T0 OCHOBE MO-
T'YT OBITH OJTyYeHBI yHKIUH cTaHAapToB [ 15—-19], a rakxe
BO3MOYKHOCTBIO (DOPMUPOBAHUSI ITPOYMX YMO3AKITIOUECHUN
00 aJyropuTMax OpraHM3alUH IEePEeBO30YHOTO Ipoliecca.
Hanpumep, u3 aByx ycioBuil u (GyHKUIMH 0€30M1aCHOCTH
aswkeHust U3 crenyer, 4To AUCTaHIMSA MEXAY MOIYTHO
cieayromMu PTC nomkHa OBITH HE MCHBIIEC TaPAHTUPO-
BaHHOW JuinHBI TopMo3Horo nytu PTC. U3 ycnoBus 2 u
¢yukuun Ul cnenyer, uro mecrononoxkenue PTC cunraercs
HEM3MEHHBIM JI0 TeX MOp, I0Ka He MoJTydeHa HH(pOpMaIus
0 HoBoM MecTononoxenuu PTC.

MoHATMe n CTPyKTypa 6e3onacHoOCTH
CTPYHHOro TPaAHCMNOPTHOIro KOMIMJieKca

Ha ocHoBe mpoBeneHHOro aHanau3a TEPMHHOJIOTUH
0e301acHOCTH 1 ee NMPHUMEHEHHs Ha K.-1. TPaHCIIOpTe,
moJb3ysichk mpaBoM pazpadorunka CTK u ero oCHOBHBIX
KOMIIOHEHTOB (ITyTE€BOH CTPYKTYPBI, TOJIBHYKHOTO COCTaBA,
ACY), chopMynHpyeM CISTYIOIIIE OPEICICHUS.

bezonacnocms CTK — cpoiictBo CTK u ero xomro-
HEHTOB, NIPH KOTOPOM OTCYTCTBYET HEJOMYCTUMBII PHUCK,
CBSI3aHHBIN ¢ NPUYMHEHHEM BpeJa KU3HHU UIH 37J0POBBIO
JIOAEH, UMYIIECTBY, a TAKXKE OKpPYKaIOIIEH cpefe, KU3HU
WJIH 3JJOPOBBIO )KUBOTHBIX M PACTEHHIA.

besonacnocms sxcnnyamayuu CTK — cBovictBo CTK,
CBSI3aHHOE C OTCYTCTBHEM HEJOITyCTUMBIX PHCKOB, 00y-
CJIOBJICHHBIX TEXHOJIOTHUECKUMH IpolieccaMy (DyHKIMOHH-
posanust CTK, B 4acTHOCTH, BBIIIOIHEHUS IEPEBO30UHOIO
nporuecca.

beszonacnocmos dsusicenuss PTC — CBOUCTBO MepeBO3-
ounoro npouecca CTK, cBi3aHHOE ¢ OTCYTCTBHEM HENO-
ITyCTHMBIX PHCKOB, 00YCIIOBIIEHHBIX HAPYIICHUEM yCIOBHI
n QyHKIMit oOecrieueHns: 6€30MacHOCTH JIBIKEHNS (Tiepe-
YHCIIEHHBIX B ITPEABIIYIIEM pasJiele).

Takxe mpencTaBUM CBOE€ BHUAEHHE OTHOCHTEIBHO
CTPYKTypHI cBoiicTBa Oe3omacHocTH CTK: mpenmonaraercs
YUUTBIBATh BCE OMAacHOCTH, pernamentupyemsie TP TC 001,
TP TC 003, a Tak:ke SKOHOMHUYECKYIO U TPaHCHOPTHYIO
6e3omacHocTh [11, 24], xapakTepHble Ul TPAHCIOPTHBIX
cucreM (puc. 2).

UYro kacaeTcs B3aUMOCBSI3H «0e30MacHOCTH KCIITyaTa-
UM», «0e30MaCHOCTH JBIKCHHUS» M «(YHKIIMOHAIEHON
Oe3omacHOCTH», TO (PYHKIMOHAJIBHYIO 0€301TacHOCTh

IpejJIaraeTcsi paccMarpuBarh (CM. puc. 2) 4acTbio 0e3-
OMAaCHOCTH IKCIIIyaTalluH, HapsALy € COCTABIAIOIIUMH,
XapaKTEepPHBIMH IS 9TAllOB BHEAPEHUS U YTHJIM3ALNH,
TEXHUYECKOro oociyxuBanus u pemonra (TOuP) oobexroB
CTK. B cBoto ouepens QpyHKIHMOHATIBHYIO 0€3011aCHOCTbD,
Kak criocOOHOCTh O0BEKTa BBIMOJIHATH BCE MPEyCMOTPEH-
Hble (DYHKIMY 0€30MacHOCTH P BCEX MPETyCMOTPEHHBIX
yenoBusx [1, 25-27] (B ToM yuciie pu BO3ACHCTBUM J10-
IIyCTUMBIX OTKA30B), IpejjiaraeTcs AeTajlu3upoBarh Ha
«0e30MacHOCTh IBUKEHHSD) (COOTBETCTBYIOIIHE YCIOBUS 1
(yHKLIMM OBLIIM PACCMOTPEHBI BBILLIE), @ TAKKE 00ecreyeHne
yCII0BUi1 0€3011aCHOCTH JIBU)KEHHUS IPU HAJIMYMU OTKa30B B
xomnoHeHTax CTK.
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I'apax B.A. — mon6op nCTOYHNKOB HHPOpMALIIH, 00CYK-
JICHNE ITPOMEXKYTOUHBIX PE3YBTAaTOB.

JlurBunou4 T.C. — aHanu3 MCTOYHUKOB HH(OpMa-
U, 00CYyXIeHUEe TepedHs (pyHKIHH, 0coOeHHOCTEH X
peanu3anum.

MleBuenko JI.H. — aHanu3 nCTOUHUKOB MH(DOPMAITHH,
TIPE/IIOKEHNUS 110 MepeyHio (QyHKIMH 0e30MacHOCTH IBH-
JKEHUSI, TEPMUHOJIOTHH.

KoH)nuKT nitepecos

ABTOPBI 3a5IBIIAIOT 00 OTCYTCTBUH KOH(IIMKTOB HHTEPECOB.
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