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Croco6 u cucrema SHCPITOOIITUMAJIBHOIO  YIIPABJICHUSA JKCJIIC3HOOOPOXXKHBIM

NOJBM)XHBIM COCTaBOM, YYMTHIBAIOIIAE BOSMOXKHbIE aBAPUITHBIE CUTYALHH.
OBJIACTb TEXHUKH

Texuuyeckoe pelieHue MnpeaHasHa4YeHO [JJIs1 MOBBIIIECHUA 3(1)(1)6KTHBHOCTI/I
yupaBJICHUS KEJIC3HOOOPOXHBIM INOJABUKHBIM COCTAaBOM: 3a CYET YMCHBIICHUA
pacxoia 3HEPruM Ha TAT'Y HOE3J0B U IOBBIILICHUA 0e30IMmacHOCTH JABHOKCHUA

ITOJBHXXHOI'O COCTaBa.
YPOBEHb TEXHUKU

JKene3HONOPOXKHBIA TPAHCIOPT — BHJ TPAHCIOPTA, BBINONHAMOMIMN HePeBO3KH
[IaCCaXXHPOB M IPY30B II0 PEJIECOBBIM IYTSM C IIOMOILNBIO JIOKOMOTHUBHOM TSATH.
Cpeznn Bcex BHIOB TPaHCIOPTA 3TOT TPAHCIOPT 3aHUMAET Bedyllee MeCTO, UTO
OOBSCHAETCA €ro yHHBEpCalbHOCTBIO. OCHOBHBIE MPEMMYIIECTBA: BHICOKAs
IIPOBO3HAsl CHOCOOHOCTh, 3(Q(EKTHBHOCTH MEPEeBO30K TrabapHTHBIX TIPy30B Ha

AaJIbHHUE PACCTOSAHUA, CPABHUTEIILHO OoJblIHE CKOpPOCTH.

H(EHICBHO,D;OPO)KHBI?I TPaHCIIOPT, BBIIOJIHAFOILUN OTPOMHBIC 00BEMBI NEPEBO3OK
ITIaCCa>XXMpPOB M I'PY30B, B TOM 4YMHCIIE€ OIIaCHBIX U 0cobo OITaCHBIX, OTHOCHUTCS K
oTpaciisiM  HapOAHOIO XO35IMCTBA C IOBBIIIEHHBIM PHUCKOM BO3HHKHOBCHUA

aBapUIHBIX CUTYyaIlUH.

OCHOBHBIMM TIPHYMHAMY aBapHil M KaTacTpo¢ SBISIOTCS HEMCIPABHOCTH ITyTei
IIOABMXKHOTO ~ COCTaBa, CPEACTB CHUTHAIM3allUd W ONOKHPOBKM, OIIUOKH
JAUCNIETYEPOB, HEBHUMATENBHOCTH U XaNaTHOCTh MAIIMHHUCTOB, OIIMOKA B
YTPaBICHUU MOABIXHBIM COCTaBOM, HEHCIPABHOCTh TIATOBOTO W TOPMO3HOTO

obopynoBaHUS.

anIe BCCI'0 IIPOMCXOOHUT CXOA NOABMXHOIO COCTaBa C PeNIbCOB, CTOJIKHOBEHMUS,
Hae3bl Ha TIPEHATCTBUA Ha Nepee3aax, IIOXKapbl U B3PBIBBI HECTIOCPEACTBEHHO B

BaroHax. He wuckmoyarorcs Pa3MBIBbI  KEJIC3HOLOPOXKHBIX HYTCﬁ, O6BaJII>I,
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OIIOJI3HH, HABOOHCHUWAI. HpH IICPECBO3KE OIIACHBIX TIPY30B, TAKHX KaK Tra3bl,
JICTKOBOCIIJIAMEHAIOIINECS, B3PBIBOOIIACHBIC, €AKHE, SAJIOBUTHIE U PaduOaKTUBHBIC

BCIIECTBA, IIPOUCXOAAT B3PBIBEI, ITOXXapbl HIUCTCPH U APYTrHX BaroHoOB.

Ilo mokaszarensM 6e30NaCHOCTH JBIDKCHHS IKENE3HOLOPOXKHBIA TPAaHCIIOPT
3aHUMAaeT TPEThbe MECTO II0CJIe aBTOMOOMJIBHOrO M BO3AYyIIHOro. CraTuyeckue
JaHHbIE TOCIIETHUX JIET CBUIETENLCTBYIOT O 3HAUUTEIEHOM YHUCIIE TOCTPAJABIINX
M HOrubWMX B pe3yibTrare KpPyIIEHMH NacCaXKMpCKHX MOe310B. ABapHiiHBIC
CUTyalldd TIpH INEPEBO3KE II0 XKEJIE3HBIM JOpOraM OITaCHBIX M 0CO00 OIACHBIX
IPY30B TPHUBOIAT K 3HAYMUTENILHBIM pa3pylleHUs M, 3apaXeHHI0 MECTHOCTH H

NOPaXE€HHUKO TOKCUYHBIMH BEUIECTBaAMU OOJNIBIINX Macc moneu.

Takxe crourt OTMETHTDH, 4YTO A pa60T1>1 IIOABHXXHOI'O COCTaBa Tpe6yeTc;1
OOJIBIIIOE KOJHYECTBO OHEPIHUH, 3aTpavYuBaACTCsI 60JbIIOe KOIMYECTBO TOIUIMBA. B
CBjA3M C OJTHM aKTyallbHa np06J1eMa S5KOHOMHHM OSHEPruM IIpH JBHXXCHHU

IMOABHU>KHOI'O COCTaBa.

M3 ypoBHs TexHUKH u3BecTHO u300perenne RU 2354569, «Crioco6 BoxIeHHS
COeMHEHHBIX moe3gos», 3A0 HII "TOPMO3" (RU), omny6nuxoBaHo
10.05.2009. JlaHHOEe M300peTEHHME OTHOCHUTCS K JKEJIE3HONOPOXKHON TEXHHKE M
MOXET OBITh MCIIONB30BAHO NPU BOXAEHUM COEIMHEHHBIX I'PY30BHIX IIOE3ZIOB, B
KOTOPBIX HCIOJIE3YEeTCS HECKOIBKO JIOKOMOTHMBOB, M KacaeTcsl MyTel BBIXOAA U3
aBapuiHbIX cuTyanud. Crnoco6 npegycMaTpuBaeT HENPEPHIBHBIA KOHTPONb
NPOJOTBHBIX CHJI Ha aBTOCHENKE JIOKOMOTHBOB. VX BennYnMHa MOXET pe3ko
HU3MEHMTHCS TOJIBKO ITPH OOpBIBE aBTOCUEIKH B OJHOM M3 COCTABOB COEOMHEHHOTO
noesna. A CKOpOCTh paclpoOCTpaHEHHs MPOAOIBHBIX CHJI B HECKOJIBKO pa3 Gonblie
CKOPOCTH paclpOCTpaHeHuss TOpMO3HOW BONHEL. IlosTomMy B Hawame Oymer
NPOSIBISATECS MX WM3MEHEHHE, a 3aTeM M H3MeHeHHWe JaBieHus. [Ipu >ToM B
aBapUAHOM DEXUME IIPHU pa3pblB€ TOPMO3HON MAarMcTpaid B 3aBHCTH OT TOTO,
BEJIOMBIN MJTH BEMYIIUI JIOKOMOTHB II€PBBIM [TOYYBCTBYET H3MEHEHUE TIPOAOIBHBIX

CHJI, KOMaHly Ha cOpoC TATW TONACT BEAYLIMM JIOKOMOTHB WM BelOMBI. Brok
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XBOCTOBOIro BaroHa ¢ BEAYINEro cCcocTaBa I’IH(I)OpMI/IpyeT O MIPOHU3OIICAIICM
U3MEHEHUHM JIaBJICHUS BEIOMBIN JIOKOMOTHB, TOPMO3Hass MarucTpalib KOTOpPOIO
ABIISICTCA aBTOHOMHOﬁ, A HET €€ NOMIHUTKH 4€pe3 KpaH MaIIMHHUCTA BEIOMOTO
JJOKOMOTHBA. TOpMO)KeHI/Ie HaYHMHaAETCA BCEAOMBIM JJOKOMOTHBOM IToCle
Cpa6aTI>IBaHI/ISI KOMaHJAblI Ha C6p00 T A [IpUXOJia KOMaHAbl TOPMOXXCHHUS HIIM C
BEAYLICTO JIOKOMOTHBa, UJIN C OJI0Ka XBOCTOBOI'O BaroHa IIepBOTO CoCraBa, HJIH C
0JIoka XBOCTOBOrO BaroHa BTOpOro cocrtasna. HpI/I 3TOM TOPMOXECHHE BCIOMBIM
JJOKOMOTHBOM IIPpOBOAUTCA TEMIIOM SKCTPEHHOTIO TOPMOXCHHA. HpI/I
HUCIIOJBb30BaHUM  OAHHOI'O I/I306peTeHI/IH HC [pe€amnojiara€tcsa OIpCACIICHUs
SHEPTOOIITUMAJIBHOI'O YIIPABJIICHHUA KEJIC3HOAOPOXKXHBIM ITOABHXXHBIM COCTaBOM [Jis
KaKJoM KOOpAHMHATBI MapuipyTa XEJIC3HOLOPOXHOI0O IIOABMIXHOI'O COCTaBsa C

y4E€TOM BO3MOXXHBIX aBapUHHBIX CHUTYaIIHH.



CYIIIHOCTBb TEXHUYECKOI'O PEILIEHU ST
JlaHHOEe TeXHHYECKOe pelIeHHe HAaNpaBIeHO Ha YCTpaHEHHe HEeNOCTATKOB,

IPUCYLIUX CYIIECTBYIOIINM aHAJIOTaM.

TexHuyeckuit pe3yiabpTar OT HCIOJB30BAHHS JOJAHHOIO TEXHHYECKOIO pelIeHuAa
3aKIII04Ya€TCd B CHUXEHHUH DHEPreTUYECKUX 3aTpaTt Ha TATYy I10€34a, YMCHBIICHHS
HN3HOCa OGOpYZIOBaHHﬂ, a TaxKKE€ CHUXCHHUA aBapHﬁHOCTH npn ABHXXCHHUU

IIOABHXHOTO COCTaBa.

JlaHHBIM ~ TEeXHWYECKMH  pe3ynbTaT HOCTHIaeTcs 3a CYeT  ONpenelIeHHs
SHEPTrOONTUMAIBHOIO YIPABIECHHUS JKEIE€3HOJOPOXKHBIM IIOBHXHBIM COCTABOM JIISL
Ka)XIOW KOOpAMHATHEl MapIIpyTa >KeNEe3HOMOPOXKHOIO IOABM)KHOTO COCTaBa:
pacCYMTBIBACTCSA  3HAYEHHE  YIPABISAIOMIETO  BO3AEHCTBHUS, HCKIIOYAIONIEro
aBapUHHbIe CUTyalli, TaKUM 006pa3oM, 9To OB CyMMAapHBIA PacXol SHEpTUU GBLT

MHHHUMAJICH.

Crioco6 3HeproonTHMANbHOIO YNpAaBIEHUS KETE€3HOMOPOXKHBIM  ITOABIKHBIM
COCTAaBOM, YYHWTHIBAIOLIMM BO3MOXHBIE aBapUHHBIE CHTyalld, BKJIIOYaeT
CIIeNyIOIHe INAard: IOAY4aT NapaMeTphl O KENEe3HOJOPOXKHOIO IIOABHYKHOTO
COCTaBa, BKJIOYAIOIIME, 10 KpaHEH Mepe: CKOpOCTh, KOOPIHMHATY, 3Ha4eHHUE
YTIPaBJISIOIIEr0 BO3AEHCTBHUs, MacCy COCTaBa, NMPOQWIb IyTH, CONPOTUBICHHE
ABWDKEHHIO; JJISI KaXIOW KOOpAWHATHI IIyTM Ha OCHOBaHHHM I[1apaMETPOB,
IOJIyYEHHBIX Ha NPEAbIIYIIeM MIare, ONPEENSIOT: 3HAYCHHMs YIPAaBISIOIIErO
BO3JICHCTBHUS ¥ CKOPOCTH M3MEHEHHMS YNPABISIOIIEro BO3IEHCTBUS, IIPH KOTOPBIX
MOTYT IIPOM30OWTH aBapUUHBIE CHTyallUH; OIPENESiOT 3HEProONTUMATIbHOE
YIpaBlIeHUE,  pealu3yeMoe  TAIOBBIM M TOPMO3HBIM  00OpYyIOBaHHEM
XKEJIe3HOAOPOXXHOIO IMOJBHMXHOIO COCTaBa, C Y4ETOM HEIOIMYCTHMOCTU 3HaYeHHH
YIPaBISIOIIETO0  BO3LAEHCTBUS M CKOPOCTH  M3MEHEHHS  YIPaBJISIOLIETO
BO3ICHCTBUS, MOyYEHHBIX Ha MTPEABLIYIIEM Iare; HepeaaloT YHEProonTHMAIbHOE

YHOpaBIICHHUE, OIIPEACICHHOE Ha MNpeablaAylieM Miare, B CUCTEMY YIpaBICHHUA



KEJIE3HONOPOXXHOIO IIOABMXKHOIO COCTaBa JAJIS MCIOMHEHUS H\HIIM OTOOpaKEHHS
MAalIMHUCTY.

Ilaru  5HEprooNTHMAJFHOIO  YNPABICHHUS IKEJIE3HOAOPOXKHBIM  ITOABMIKHEIM
COCTaBOM,  YYHUTHIBAIOIIETO  BO3MOXKHBIE  aBapUiHBIE  CHUTYyalld, MOIYT
BBITIOJIHATHCS LIMKJIMYHO.

Tpebyemple mapaMeTpsl MOTYT IIOCTYyNaTh OT  pasiM4YHBIX  JaTYUKOB,
YCTAaHOBIIEHHBIX B  TIOABM)KHOM  JKEJIE3HOMOPOXXHOM  COCTaBe,  M\WIU

PacCHUTBIBATECA HA KX OCHOBaHHH.

CKopocTb M TeKyllee  MECTONONIOKEeHHEe  (KOOpAMHATEI)  IOABHXXHOIO
KEJIE3HOAOPOXKHOIO COCTaBa MOTYT OBITH OIpeNeNieHbl C MOMOIIBIO CITYTHUKOBBIX

CHUCTCM HaBHUTI'allHMH.

HaBuraniuoHHOM CHCTEMOH >Kee3HOAOPOXKHOIO IIOABMXKHOIO COCTaBaA MOXET
aBAThea cuctema GPS u\unu [monace u\uu Baiinoy.

Jlns  ompeneneHHs 3HEPrOONTUMAIBHOIO  YIPABIEHHS  IKENE3HONOPOXKHBIM
IOJBM)KHBIM COCTAaBOM C Yy4YETOM BO3MOXXHBIX aBAPHMHBIX CHUTyaldi, MOI'YyT OBITH
onpeJelleHbl TaKue 3HAYeHUs YIPABIAIOMIETO BO3JAEUCTBUS W/MIM CKOPOCTH
M3MEHEHUS YIPaBIAIONIETO BO3ACHCTBUSA, NPH KOTOPHIX MOIYT MPOU3ONUTH
CIEIyIOIIHME CHUTyalldM: pa3pblB aBTOCLCTIKA BAarOHOB JKEJIE3HOMOPOXKHOIO
TIOABMXKHOTO COCTaBa (BCNIEACTBHE CHIIBHOTO PpACTSDKEHMS), BBIJABIMBaHHE
BaroHOB JKEJIE3HOJOPOKHOTO TIOABIXKHOTO COCTaBa C PebC (BCIEACTBHE CHIILHOTO
CXKaTHA), CXOJ] IOIBIKHOTO JKEJIEe3HOJOPOXKHOTO COCTaBa C PeNbCoB (BCIENCTBHUE
CIMIIKOM CHJIBHOTO YCKOPDEHHs WM 3aMe[UIeHUs Ha II0BOPOTaxX JOPOTH C
MaJICHbKUM paJilyCOM KPHUBHU3HBI), HO HE OTPAaHUYHBASACH HMH.

Ilpu onpeneneHMH SHEPrOONTHMAIBEHOIO  YIPABIEHHS  JKEJIE3HOIAOPOXKHBIM
NOABWXHBIM COCTaBOM C YYETOM BO3MOXKHBIX aBAPUHHBIX CHTyallMid  MOXET
3a1aBaThcs TpebyeMoe BpeMsl IBIDKeHUs, TpebyeMoe BpeMs IPUOLITHUS.

JlaHHOe TeXHHMYecKoe pelIeHHE MOXET OBITh BEINOJHEHO B BHAE CHCTEMBI
SHEPrOONTHUMAIIBHOIO YIPAaBIEHHUS KEJIE3HOJOPOKHBIM IIOABH)XKHEIM COCTAaBOM,
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YUUTHIBAIOIIEH BO3MOXHBIE aBapHilHbIE CUTYyalldd, KOTOpas BKIIOYaeT B ceOs:
ofHO uinHM Oojee yCTpOMCTBO 0OpabOTKM KOMaH[, OfHO Wi Oojee yCTpOHCTBO
XpaHeHMs JaHHBIX, OfHY MM Oonee IporpaMM, Iie oiHa WM 0ojee mporpamMm
XPaHATCs Ha OJHOM WM OoJiee yCTpOCTBE XpaHEHHUS NAaHHBIX U MCIIONHAKOTCA Ha
ONHOM M Oonee Mpoleccope, NpUYeM OfHA WM Ooliee IPOTPaMM BKIHOYAET
CIEAyIOLMe HHCTPYKLUMH: IIOIYy4aroT TapaMeTpbl XKEJIE3HOJOPOXKHOTO
IIOAIBMXKHOTO COCTaBa, BKIIOYAIOLIMeE, 110 KpaliHEH Mepe, Maccy cocTaBa, Mpoduib
IyTH, CONPOTHUBIEHUE  JABWXKEHHUIO:  CKOPOCTh, KOOpIAWHATY, 3HA4YEHHE
YIPABIAIOLIETO BO3JCHCTBHS; U KaXIAOW KOOPAMHATHI IIYTH Ha OCHOBAHHUU
I1apaMeTpoB, IIOJIyYEHHBIX Ha IMpeNbliylleM Inare, ONPeAelAIoT: 3HAYEeHHs
YOPaBIAIOIIEr0  BO3NCHMCTBHA M CKOPOCTH  M3MEHEHUS  YIPaBISAIOLIETO
BO3/IEHCTBHUS, IPU KOTOPBIX MOTYT IIPOU30UTH aBapHIHBIE CUTYAI[MH; ONPEHESIOT
SHEProONTHMAJIbHOE  YIPABIEHHE, pealu3yeMoe TAIOBEIM M  TOPMO3HBIM
0o0bOpynOBaHHEM  JKEJIE3HONOPOXHOIO  IOABKH)KHOTO  COCTaBa, C  YYETOM
HENONYCTUMOCTH 3HAYEHUW YIIPABISIOIETO BO3ACHCTBHS, IIONYYEHHBIX Ha
NPEABIAYIIEM Ilare; NEPeAaloT 3HEProoNTUMAIbHOE YIPaBIEHHE, OMpeEEIeHHOe
Ha IpeABIAYIIEM lIare, B CUCTEMY YIpPaBICHUS XKeJe3HOLOPOXKHOTO TIOIBHKHOTO
cocTaBa JUIsl UCIIOTHEHUS M\HJIH OTOOpakeHHs MAIIMHHUCTY.

IIlaru  >HEProONTUMAIBHOIO YIPABIEHUS KEJE3HONOPOXHBIM  ITOABHIKHEIM
COCTaBOM, YYMTBIBAIOILEIO  BO3MOXHBIE  aBapUiHBIE  CUTyal[dd, MOTYT
BBINIOJIHATHCS LIMKJIMYHO.

Tpebyemple mapaMeTpbl MOTYT TMOCTYNaTh OT  pa3IM4HBIX  JATYUKOB,
YCTAaHOBIEHHBIX B  IOABI)KHOM  JKCJIC3HOHOPO)KHOM  COCTaBe,  H\HJIH

pPacCUUTHIBATHCA HA X OCHOBAaHHH.

CKOpOCTb Hu TCKYHICC MCCTOITOJIOXKEHHUE (KOOpJII/IHaTBI) INOJABUMXHOTO
KEJIEC3HOAOPOXKHOIO coCrtaBa MOTYT OBITE OonpeAciI€Hb]l C MOMOILIBIO CITYTHUKOBBIX

CHCTEM HaBUTAILIHH.



HaBuraiqoHHOM CHCTEMOH KeJe3HOAOPOXKHOTO IOABMXKHOIO COCTaBa MOMXKET
aBisaThesa cucteMa GPS m\unu [monace u\unu Baitnoy.

st ompeneneHus  3HEProONTUMANBHOTO  YIPABIEHHS  IKENE3HONOPOXKHBIM
TIOABHXXHBIM COCTAaBOM C YY€TOM BO3MOXXHBIX aBapUIHBIX CHTYAllWii, MOTYT OBITH
ONpeJe/IeHbl TaKWe 3HA4YE€HHWs YNPABJAIONIEr0 BO3AEHCTBHSA HM\WIM CKOPOCTH
M3MEHEHHS YIPaBISIIOLIEr0 BO3AEHCTBHA, IIPM KOTOPBIX MOTYT IPOM30MTH
CIEAyIOLlMe CHUTyallMd: pa3pblB aBTOCIENKH BAaroHOB IKEJIE3HONOPOXHOIO
NIOABMKHOTO ~COCTaBa (BCIEACTBUE CHJIBHOTO DPAaCTSDKEHMs), BbIJaBIMBAHUE
BaroHOB JKEJIE€3HOMOPOXXHOIO TMOABIKHOTO COCTaBa C peibc (BCIEACTBHE CUIILHOTO
CXKAaTHsA), CXOJ IIOABIKHOTO XKeNe3HOAOPOXKHOIO COCTaBa ¢ PENhCOB (BCIEACTBHE
CIMIIKOM CHJIBHOTO YCKOPEHMs HIIM 3aMe/UIeHHs Ha II0BOPOTax [OOPOTH C
MaJIEHbKUM PaZinyCOM KPUBU3HBI), HO HE OTPaHHYMBASCH UMH.

Ilpn onpenenennu MoxeT 3anaBaThcs TpeGyeMoe BpeMsl ABHKeHHs, Tpebyemoe

BpEMSI IPUOBITHS.



KPATKOE OIIMCAHUE YEPTEXEMN
@ur. 1 - 1BYOKEHKE 0371 10 NepeoMy PO C MOABEMA Ha CITYCK;

@ur. 2 - ABHDKCHUE 110€3a 110 IIEPEIIOMY HpO(l)HJIH CO CIIYCKa Ha IIOABEM,
Qwur. 3 - ABMOXKCHHC I10C3/1a 110 YYACTKy C MaJICHBKUM pajuyCOM KpHUBHU3HBI

®ur. 4 - Omok-cxeMa OJHOTO M3 BAapMaHTOB pealu3allid  crocoba
SHEPrOONTUMANILHOIO YNPAaBIEHUS XXEJIE3HONOPOXKHBIM TOABHXXHBEIM COCTaBOM,

YYHTBIBAIOIICI'O BO3MOXKHBIC aBapHﬁHLIe CUTyalluu.



HOJAPOBHOE OIIMCAHUE TEXHUYECKOI'O PEIIEHUSA

JlaHHOE TEXHHUYECKOE PelIeHHe B Pa3IMYHBIX CBOMX BapHaHTAaX OCYLIECTBIECHHUS
MOXXET OBITH BBIIIOJIHEHO B BHJIE CIIOCO0A, B BUIE CHCTEMBI HJIX MaIIHHOYUTAEMOTO
HOCHUTEJNs, COHEpXallero HWHCTPYKUMH JJIs BBIIOJHEHHUS BBILIEYIIOMSIHYTOIO

criocoba.

B HCKOTOPBIX BapHaHTax pealiu3dallud, TEXHUYECKOEC pEIICHHUE MOXET OBITH

pcaJin30BaHO B BUJIC pacnpeneneHHOﬁ KOMHB}OTepHOﬁ CHUCTCMBI.

B 1aHHOM TEXHUYECKOM PEIIEHUH IOl CUCTEMOM ITOAPa3yMeBaeTCsi KOMITbIOTEPHAS
cucrema, OBM (anexTpoHHO-BBIUMCIMTENbHAas Maumua), UYITY (umcnosoe
nporpammuoe ympasinenue), [TJIK (mporpaMMupyeMmslit Jorudeckuii KOHTPOILIED),
KOMITBIOTCPU3UPOBAHHEIE CHCTEMBI YIPABIECHUs M JIIOOBIE Jpyrude yCTpPOMCTBA,
CIIOCOOHBIE BBINONHATH 33AaHHYIO, YETKO OIPENETIEHHYIO II0CIEeN0BaTeNbHOCTD

onepanui (aeicTBUIA, HHCTPYKIHL).

Ion ycrpoiicTBoM 06pabOTKH KOMaH/ MMOApa3syMeBaeTCs IEKTPOHHBIH 610K 1160
MHTerpajibHas cxema (MHKPOIIPOLECCOP), UCTIONHSAIONIAs MAIIHHHBIE HHCTPYKIIUH

(TporpaMMmei).

YeTpoicTBO 00pabOTKM KOMaH[] CYUTHIBAET U BBIMOIHSAET MAIMHHbIE HHCTPYKIUH
(mporpaMMel) ¢ omHOro MM Oojiee YCTpOWCTBAa XpaHeHHWs JaHHBIX. B ponm
YCTPOKMCTBA XpaHEHHsl JaHHBIX MOTYT BBICTYTIaTh, HO, HE OTPAaHHYMBAsCh, KECTKHUE
nucku (HDD), dnem-namsars, 13V (moctosiHHOE 3aroMHHAIOIEE YCTPOKUCTBO),

TBEpIOTeNbHBIE HakonuTenu (SSD), onTudeckue npuBoIHL.

HporpaMMa - IIOCICA0BATCIIbHOCTH PIHCTpYKHHﬁ, HNpE€AHA3HAYEHHBIX  OJIA
HUCIIOJITHEHHUA YCTpOﬁCTBOM YpaBICHU BBIYMCIIUTEIBHONM MAUIUMHBEL WU

yCTpOMCTBOM 00pabOTKH KOMaH]I.

Huxe OymyT paccMOTPEHBI HEKOTOPHIE TEPMHHBI, KOTOPBIE B JalbHEHIIEeM OyayT

HCIIONIb30BAThECA IIPH ONIMCAHUU TEXHUYECKOIO PEeIICHMS.



IIpodnabr myTm — mpOEKLMsA TPacChl JKENE3HOW IOpOrM Ha BEPTHKAIBHYIO
IUIOCKOCTE.  Ha  cymecTByroMX JIMHMSX TNPOAONBHBIN  Npoduie  IMyTH
OIIpeJieNsIeTCsl YPOBHEM TOJIOBKU penbea. [IpononsHelil npoduils IyTH COCTOUT U3
TOPU3OHTANIBHBEIX YYacTKOB (IUIOMIaJOK) U yKJIOHOB. Ilmomagxkd u  yKIOHBI
pa3InYHON KpPYTH3HBI HAa3BIBAIOT 3jeMeHTamu Tmpoduns. Ilpu 3HauuTensHOMN
Pa3sHOCTH  YKJIIOHOB  CMEXHBIX  3JeMeHToB (bomee 2—3  %o) oHH
CONPATalOTCA BEPTUKANBLHOM compsAramome kpuBod. OdepraHue MPOIOIBHOIO
npoduns myTH BiauseT Ha Ge30MacCHOCTh W IJIABHOCTH ABKXKEHHS Ioe3foB. UeM
Oonplie AMMHA 3JEMEHTOB IPOGMIS M MEHbUIE Pa3sHOCTh YKIOHOB CMEXHBIX
3JIEMEHTOB, TEM MEHBILE NPOMOJBHBIE YCHIMSA U YCKOPEHHUS, BO3HHKAIOLIHE TPH
ABrkeHUM moe3ga. OcoGeHHO HeONarompusTHBI 3HAYUTENBHBIE H3MEHEHHS
KPYyTU3HBl YKIIOHOB Ha TeX Yy4YacTKaX IIyTH, TIJe H3MEHSETCS pPEeXUM
paboTHI TOKOMOTHBA (BKJIFOYEHHE TOPMO30B, cOpoc minu Habop Tsaru). K Takum
Y4YacTKaM OTHOCATCS yIIyOJdeHHs NpoQUIs UK YCTYIBI Ha KPYTHIX CITyCKax, e
COIVIACHO HOpMaM IIPOEKTHPOBAHUS IPUHUMAETCS MEHbIIAas Pa3sHOCTh YKJIOHOB
CMEXHBIX JJIEMEHTOB U Oolblllas UX JUIMHA (TaK Ha3bIBAEMBIE PEKOMEHIyeMEIe
HopMBl). Ha yuacTkax, e noeszna ABMXXYTCS B CTAlIMOHAPHOM PEXHMME, HAIPUMED
Ha BO3BBIIIEHHUAX NPOQUISA, OTPaHHYEHHBIX 3aTSKHBIMU YKIIOHAMH, JOITYCKAeTCs
OoJplllasi Pa3sHOCTh YKJIOHOB CMEXHBIX DJIEMEHTOB M MeEHbIIAs MX AuMHA (Tak

Ha3bIBaA€MBIC JOITYCKACMBbIC HOpMBI).

B AaHHOM TEXHUYCCKOM PCIICHUH 3(1)(1)6KT 3KOHOMHH OHEPIHH JOCTHIacTCqd 3a
C4CT  OIPCACIICHUA 3SHEProonTUMAJIBHOTO  YIPABJICHHUSA  IKEJIC3HOAOPOXXHBIM
TIOJIBMOKHBIM COCTABOM IJISI KaXXIoM KOOpAMHAThl MapupyTa >XXEJIC3HOIAOPOXHOIO
IIOABHKHOTO COCTaBa: PAaCCHHUTBIBACTCA 3HAYCHUC YIIPABIAONICTO BO3IENCTBUSA

TaKUM 00pa3oM, 4TO OBl CYMMapHBI pacxojl SHEPTUH OBUT MUHUMAJIEH.

IIpy >TOM  y4dWTHIBaeTCS  HEAOMYCTHMOCTh  3aJaHds TaKUX  3HAYeHHi

YIPaBISAIOMIETO BO3AECHCTBUS H\WJIM CKOPOCTM H3MEHEHHUS YIIPaBISIOIIErO
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BO3I[€I>‘ICTBI/ISI, IIPH KOTOPBIX BO3MOXXHBI aBapHﬁHBIe CAUTyallud, YTO IIOBBIIIAET

0e30macHOCTh ABHKCHU IIOABHUXXHOI'O COCTaBa.

CormacHo npeajiara€MomMy TEXHUYCCKOMY PEIICHHUIO, CIIoco0
SHCProOoNTHUMAJIBHOI'O YIIPABJIICHUS XXEJIE3HOAOPOXXHBIM IIOABH)XKHBIM COCTaBOM,

yT-II/ITBIBaIOH_II/Iﬁ BO3MOXHBIC aBapHﬁHBIe CUTyalluH, BKIIIOYACT CICAYIOINME [Haru:

IHoayuyaor mapamerpsl MKeJIE3HOAOPOXKHOIO0  NOABHXKHOIO  COCTaBa,
BKJIFOYArONWe, [0 KpaiiHeW Mepe: CKOpOCTb, KOODPIWHATY, 3HAYeHHE
YIPaBIISAIOWIET0 BO3JEHCTBHS, MacCy COCTaBa, HPOQUIL MyTH, CONPOTUBIECHHUE

ABUXCHHUIO.

Macca noesna MOXeT OBITH MOJIydeHa U3BHE (HAIpUMeEp BBEIEHA MALIMHUCTOM B
CHCTEMY YIpPaBJI€HMs MM II0 pPaglOKaHAly) WM PaCcCUYUTHIBATECS HAa OCHOBE
Maccel JTOKOMOTHBA (KOTOpas H3BECTHA) KOJMYECTBA M COCTABHOCTH BAaroHOB
(Macca mycTOro BaroHa H3BECTHa, Macca Ipy3a WIH IacCaXHUPOB MOXET OBITh
paccynTaHa Ha OCHOBE 0OBEMa BaroHOB M CpeAHEW IUIOTHOCTH IPy30B (WM

COOTBETCTBCHHO KOJIMYECTBA naccamnpOB).

COHpOTI/IBJIeHI/Ie JIBOKEHUIO MOXET OBITh pacCiuTaHO Ha OCHOBE TeKyIHeﬁ

CKOpPOCTH U W3BECTHOM 3aBUCHMOCTH COIIPOTHUBIICHUA NBUKCHHUIO OT CKOpOCTI/I).

CKOpOCTb ¥ KOODJMHATHl IOABIKHOIO JKEJe3HOAOPOXKHOIO COCTaBa MOTYT
ONpENENAThCS, HO, HE OrPaHW4YMBAsCh, KaK Ha OCHOBE IIOKa3aHUH JaTYMKOB
(HanpuMep, ONOMETPUYECKMH MaT4YMK), TaK M C MCIOIL30BAHHEM CPEACTB

paguonaBurauuy, Hanpumep, GPS, I'monacc.

IIpodune myTH MoxeT OBITH NOJMy4eH Ha OCHOBE IMQPPOBOM KapThl JOPOTH,
KOTOpasi 3aKjIaJbIBaeTCs B CUCTEMY YIpaBieHUs (Ui KaXJOHW KOOPIUHATHI IIyTH

MU3BECTHO 3Ha4Y€HHE NpoduIs).

3HayeHHe YIPAaBIAKOOICTO BO3JACHCTBHA  MOXET OIpCACIATRCA, HO, HE

OI'paHM4YIUBasAChb, HN3MCPHUTECIICM MOIIHOCTH. Cucrtemsl HU3MEPCHUA MOTYT OBITH
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pa3jIMYHbIMH, 3aBUCUT OT THUIA XCJIC3HOAOPOXXHOTO IIOABMIXKHOTO COCTaBsa
(HaHpI/IMep, CHCTCMa aMIIEpMETpa-BOJILTMETpA W/WIH Ha OCHOBE JdaTyuKa

BpAalllEHUs JBUTATENs, BATTMETP).

Jlis kaKa0i KOOPAMHATHLI MYTH HA OCHOBAHHM NapaMeTPOB, MOJYYeHHbIX Ha
NpeabIAYIIEeM 1are, onpeae/sioT: 3Ha4YeHUs YIIPaBISAIONIErO BO3AEHCTBUS U\UIH
CKOPOCTh M3MEHEHMs YIPAaBJISIOLIEr0 BO3AEHCTBHUS, INPH KOTOPHIX MOTYT
IIPOU30MTU aBapUIHBIE CUTYAIIUH.

Hanpumep, 1mpu ynpapineHUM HOABH)KHBIM COCTaBOM BO3MOXKHO 3aJaHHE TaKHUX
3HAQUEHUH  YIPAB/IAIOLIEr0  BO3ACHCTBUSA  M\WJIM  CKOPOCTH  HM3MEHEHHS

YIPaBJIAIOIIETO BO3AEHCTBUS, IPH KOTOPBIX MPOU30HIET:

1. PaspsiB aBTOCLENKY (BCIEACTBHE CHIIBHOTO PACTSIKEHUS).

2. BrimaBnyuBaHue BaroHa (BCJIEACTBHE CHIIBHOTO CXKATHSA).

3. Cxon moe3za ¢ penbcoB (BCIEACTBHE CIMINKOM CHIIBHOTO YCKOPEHMS HIIH

3aMe/IICHUs Ha TIOBOPOTAaX JOPOTH ¢ MaJIeHbKUM PaJilyCOM KPUBH3HEI).

UroOel u30exaTh NONOOHBIX CHUTyallMii MNpeularaeTcs IOCTPOEHHE peKHMa
ABIKEHHUS TI0€3/1a, UCKIIIOYAIOLIEro NOJ00HbIE CUTYalluH, IPUYEM PACXOJ SHEPTHUHU
JIOJDKEH OBITh MUHHMAJIEH.
Jlns  onpeznenenys yIOpaBISIOIIMX BO3NEHUCTBHM, IPH KOTOPBIX IIPOMCXOIST
aBapviHbBIE CUTyalld¥, BO3MOXKHO MHCIIOJNB30BaTh CIIENYIONIEE YpaBHEHHE

JABHXKCHHA I10€30a:

(1% Vymv B F (x) =W ()= i(x)

: )
rae

Y — xo>QOHLUHEHT, YYMTHIBAIOIIMH HHEPLUHUIO BpAlAOIUXCA yacTeit
(k03 GUIUEHT MOXKET OBITH PAaCCYUTAH HA OCHOBE IIOKA3aHMI NaTYMKOB MM 3aaH

B CUCTEMY YIIpaBJICHUS H3BHC)

v — CKOpOCTB COCTaBa B KOOpAUHaTe *
12



Fx) _ 3HAYCHHUC YIPABIISAIOLIETO BO3JECHUCTBUSA B KOOpaAuHare *

W) _ COIIPOTUBJICHUE ABUXXEHHUIO ITPHU CKOPOCTH IABHKCHU S v

1(*) _ no6apounas cuna co3zaBaeMasi IpoduiieM myTH.

Ha ®url, ®ur2, ®ur3 noka3aHbl CXeMBl IBI)KEHHs II0€3[a IO IIEPENOMY
npoduis, HanpuMmep ¢ noxbeMa Ha crnyck (®Purl) wim co chmycka Ha mogbeM
(Pur.2), mo y4acTky ¢ MaJeHbKUM PajiycoM KpuBu3Hbl (Pwur3), mudpamu 1, 2
0003HaYarOTCs MEPBBIM M BTOPOM BArOHBI JKENE3HOLOPOXHOINO IOABHKHOTO
cocraBa, N ¥ n-1 — MOCIEAHUNM M TPEANOCIECAHUN BaroHbl XKeJIe3HOLOPOXKHOTO
MOJIBMOKHOIO COCTaBa, TPOETOUME MEXIY BTOPHIM M NPEIIOCIEIHHM BaroHaMu
XKEJEe3HOIOPOXKHOTO  MOABMXKHOTO COCTaBa O00O3HAUaeT MHOXECTBO JIPYTHX
BaroHOB JXeJIE3HOJOPOXKHOIO TOABMXKHOIO COCTAaBa, HAXOMAIIMXCSA MEXIY BTOPHIM
U TMPEeANnOCIeIHUM BaroHaMH >XEJIE3HOJOPOKHOIO TMOABHXXHOIO cocTaBa, L —
JIOKOMOTHB K€JIE3HOJOPOXKHOIO IOABIXKHOIO COCTaBa, R — BO3MOMXHOE MECTO
BO3HUKHOBEHHUS  ONACHBIX  IPOJOJbHO-IMHAMMYECKUX  peakidil, MOryIIuX
NPUBECTH K BO3HMKHOBEHMIO aBapuUHHBIX cuTyauuii, F — ymnpasnsromee

BO3JICICTBHUE.

Hanpumep, npu ABMXXEHUM IOe3/a IO IlepesioMy MpOoQuIis, HAIPUMEDP C HOIbeMa
Ha cnyck (Purl) miu co cnycka Ha noxbeM (PWUL2) HpU CHILHOM HM3MEHEHUH
YTPaBJIAIOIIETO BO3JEHCTBUS M/ UK IPU HEAOIYCTUMBIX 3HAUYEHMSAX YIIPABISIOIUX
BO3/IEACTBUAX BO3MOKHO BO3HHMKHOBEHHE OMACHBIX MPOIOIBHO-IUHAMUYECKUX
peakini, KOTOpele B IIEPBOM CIIydae IPUBENYT K pa3pbiBy COCTaBa, BO BTOPOM K

BbIAABIIMBAHHUIO BAaroHOB.

X, , X

< xf<
X < X"< Xy a’b — TOUKH IIeperioma

P
T.e. ans xoopAuHAaT X , TaKUX, YTO rae
> b

HpO(i)I/IJ'I}I 3HAQ4YCHHUA YIIPABIAOMIETO BO3JICUCTBHS JIOJKHBI OBITH OI'paHHUYCHBI

mn max
3HaueHusmu =~ L < F(X)<F W/WIM ~ yAenbHOE  M3MeHEeHHe  3HaueHHUS

min dF(X) max
< ————=< dF
d dx

YHIPaBISIOIETr0 BO3AEHCTBH JOKHO OBITH OrpaHUYEHO: (3).
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Bo3MoxxHO Takxke OIpaHU4ICHHEC Ha CMEHY PCXKHUMa JABYDKCHUSA, HAIIPUMEP MEPEXON

N3 TATH B TOPMOXKCHHUE UITH Ha060p0T.

Ilpy ABWKEHMH 1O y4acTKy C MaJeHBKMM pPafdycoM KpuBu3HbBl  (Dur3)
BO3MOXXHBI TAKHE )K€ OrPAHUYECHHU:

x,<x’<x, x

P
JJId  KOOpAWHAT X , TaKuX, 4YTO , TAC @ Xb — TOYKH Ha4dyaja U1 KOHIa

me< F(x)< Fmax

y4dacTka € MAaJICHBKUM DpaJlyCoOM KpPHBHU3HBI u/vnn YACIBHOC

HN3MCHCHHME 3Ha4Y€HUA YIPaBIAIOLICIO BO3JECUCTBUS IOJKHO OBITH OI'PaHHUYCHO:

min dF(x) max
F7< ———=< dF
d dx

B ommcanHpIX ClIy4dasxX OrpaHUMY€HHUS Ha YIPaBIIAIOIICE BO3JIEHCTBUE MOXET OBITH

[IOJy4Y€HO H3 OI'paHHYCHHUS Ha YCKOPE€HHE B KOOPAMHATE HMJIM Ha y4YacTKe IMyTH:
dv dv ax

—=y—<qg”

dr o (4) u popmyisr (2).

W3 orpannyeHnii Ha aeGopMaLHIo, C)KaTHE ¥ TPOAOIBLHYIO CHIIY B aBTOCLIENKAX, a
TaKke Ha OTHOCHUTEIBHBIC I[IEPEMELIEHHS MEXIy BAaroHAMH IOJNYYaroTcs
OrpaHHYEHMs] Ha 3HAYEHWS YUPABISIOMWErOo BO3NeHCTBHS (3) W/MIM CKOPOCTH

U3MEHEHHs YIPaBISIOUIEr0 BO3AeCTBHA (4).

Onpeae.rlmoT JHEProonTHMaJjibHOE YINpaBJCHHE, pCalInu3yeMoOe TAT'OBBIM U
TOPMO3HBIM o6opy}10BaH1/1eM KCJIEBHOAOPOXXKHOI'O MOABHXXKHOI'O COCTaBa, C YUYeTOM
HEOOIIYCTHMOCTH 3HAYCHUH YHOPaBIAOLICTO BO3,[[CI>'ICTBH5I, INOJIYYCHHBIX Ha

MpEAbIAYHICM IIare.

C yyeroM MONYy4YEHHBIX HA TIPEABIAYNIEM IHare 3HAYEHHH YIpPaBIAIOIIETO
BO3/ICUCTBUS, IIPH KOTOPBIX BO3MOXHBI aBapHAHbBIE CHTYAI[M, OIPEAENISIOT

SHEProoNTUMalbHOE ymnpasienue (1):

I ?F(x)dx —min

: (D)
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TaKHUM o6pa30M, yTO OBI pin)b-| Ka}KlIOI\;I KOOpAWHATBI 3HAa4YCHUC YIPABJIAIOLICTO
BO3ACHCTBUSA U\WIH CKOpPOCTH H3MCHCHHS YIIPABIIIOUIECTO BO3I[€I>1CTBI/I§I ObLIH

paBHBI HE OHOMY K3 3HaYCHMM, IIPH KOTOPBIX BO3MOXHBI aBapUMHHBIE CUTYalUH,
rae
F(*) _ 3Hayenyie ynpaBIIAIOMEro BO3AEHCTBYS B KOOPIUHATE * .

B 3aBHCHMMOCTH OT THMa ympaBieHus (Hanpumep, HENPEPbIBHOE WM JUCKPETHOE)
SHEProonTUMajibHOe YyrpaBieHue (1) MoxeT OBITH ONIpeNeNeHO ¢ IOMOILUBIO
METOJIOB BapHUAllMOHHOTO MCYUCIEHUS W/WIM METOAOB TEOPHUH ONTHUMAaIbHOIO

yIpaBleHUs W/ WU ¢ TOMOIIBIO METOIOB AMHAMUYECKOIO IIPOrpaMMHUPOBaHUS.
Hampumep, MOXeT UCIIONIb30BATHCS CIEAYIOIIMN aJITOPUTM:
1. TlpuBecTtH 3aady K KilacCuueckoi (pOpMyIUpPOBKE:

BO(x(')Du('):toatk) — min

(D(x(')au(x('))’toatk) = x(t)—¢(f>x(t,)a u(t)) =0

B, (x(),u("),ty,t,)<0, i=1,m'

Bi(x(')au('):to,tk) = O, i= m',m,

t .
rne Bi(x(')au(')ato’tk)z_[ kf;(tsxau)dt+l//i(t0’x(t0)>tkax(tk); i=0,m
0

2. Jlanee HeoOXOAMMO:

1. CocraButs dynkuuto Jlarpanxa;
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2. Boibparb HeOOXOMMBIE YCTOBUS ONTHMANBHOTO B CIab0M CMBICTIE TIPOIiecca:
a) CTaMOHapHOCTH 110 x - YpaBHeHue Diyiepa Julsl JarpaHKUaHa,
©) TpaHCBEPCAIBHOCTH II0 X
B) CTallUOHAPHOCTH IO u ;

I') CTAllHOHAPHOCTH 1O £, ;

) JOTIONHSOIIEH HEKECTKOCTH;
€) HEOTPHLATeIbHOCTH MHOXHUTeNe# Jlarpamka.

3. Haiitu AOIIYCTUMBIC YIIPABISIEMBIE NPOLECCHI, I KOTOPBIX BBIIOIHAIOTCA

YCIIoBHS 1.2 ¢ MHOXUTeENAMU Jlarpanxka A U p(), OHOBPEMEHHO PABHBIMH HYITIO.

4. Cpenu BCeX HaHIEHHBIX B I1.3 DOIYCTHMBIX 3KCTPEMABHBIX IIPOIECCOB HAfTH

peuIcHuc.

IlepeaaroT 3HeprooNTHMAaILHOE yNpaBJIeHHe, ONPeNe/IeHHOe HA NpeIblIyeM
uiare, B CHCTEMY YIPAaBICHHS >XEIE3HOMOPOXXHOIO IOABHMXXHOIO COCTaBa JUIS

HCIIOJNIHEHHUS U\MJTH 0T06pa)KeHI/IH MalINHUCTY.

Ha ®ur. 4 npezcTaBnesa 610K-cxeMa OIHOTO M3 BAPMAHTOB pealu3alldy criocoda
9HEProONTHMAIBLHOIO YIPABIEHHUS KEJIE3HONOPOXKHBIM IIOABHXXHEIM COCTaBOM,
YYUTHIBAIOIIEIO BO3MOXHBIE aBapuiHble cuTyaluu. [Ipu 3TOM orpaHuyYeHHs Ipu
OIIPE/ICTICHUN OHEPrOONTHUMAJILHOIO YIpaBICHUS MOXHO OXapaKTepPHU30BaTh
cleyronmM obpa3om:

XS XS x, )

F(x) . 3HAYCHUS YINPABIAKONIETO BO3ACHCTBUA, INPH KOTOPHIX BO3MOXKHBI
aBapHitHbIE CUTYyallHH,

dF (x) . 3Ha4YeHHsl CKOPOCTH U3MEHEHHs YIPABISIOIETO BO3ICHUCTBHA, IPH

KOTOPBIX BO3MOXKHBI aBapHﬁHBIe CUTyaluy,
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F(x)# F(x) ,

dF , -
EH# dr(x) |

CHCIII/IaJ'II/ICTy B I[aHHOﬁ O6JIaCTI/I, O4YE€BHAHO, YTO KOHKPCTHEIC BapHUaHThLI
OCYIICCTBIICHUA cnoco6a U CHCTECMBI SHEProolNITUMAJIBHOIO  YIIpaBICHUS
KECJIE3HOAOPOXKKHBIM IIOABUXXHBIM COCTaBOM, YYHUTBIBAKOITUX BO3MOXXHBIC
aBapHﬁHBIe CUTyalluy, 6I>IJ'II/I OIMUCAHBI 3I€Ch B LCIIAX WJTIOCTpallui, OOITYCTHUMBI
Pas3JIN4dHBIC MOZII/I(i)I/IKaHHI/I, HE€ BBIXOAIIME 3a pPaMKU H CYIIHOCTH 06’beMa

TEXHHYECKOI'0 pCIICHUS.
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POPMVYIJIA

1. Cnocob 5HEProONTUMAJIBHOTO yIIpaBIICHUS XKEJE3HOAOPOXKHBIM
NIOJBM)KHBIM COCTABOM, YYMTHIBAIOLIUI BO3MOXHBIE aBapUHBIE CUTYaIUH,
IIpY KOTOPOM:

® IOJIyYarOT IapaMeTphl KENE3HOAOPOXKHOIO  ITOJIBIDKHOIO  COCTaBa,
BKIIIOYAIOIIAE, II0 KpaWHEHd Mepe: CKOpPOCTb, KOODAHMHATY, 3HaueHHe
YNpaBIAIOWIEr0  BO3NEHCTBUA, MacCy  C€OCTaBa, MNPOQWIb  MYTH,
COIIPOTUBIICHUE JABWKECHUIO;

® Ui K&XJOH KOOPAMHATHI ITyTH HA OCHOBAaHMM NapaMETPOB, MONYYEHHEIX Ha
MPEABIAYIIEM LIare, ONPENEIAIOT: 3HaYeHUS YIIPABIISIOIETO BO3EHCTBUSA U
CKOPOCTH H3MEHEHUS YIPAaBJIAIOIIEro BO3JEHCTBHSA, MPU KOTOPHIX MOTYT
IIPOU30UTH aBapUHHBIE CUTYAIIHY;

® ONpeAeNsAOT 3HEProoNTHUMAIbHOE YIpPaBICHHE, peaiu3yeMoe TATrOBBIM U
TOPMO3HBIM 0DOpYIOBaHUEM JKENIE3HOMOPOXKHOIO IMOABMKHOTO COCTaBa, C
YYETOM HENOIYCTUMOCTH 3HAYEHUW YIPaBISAIOIIEr0 BO3JCUCTBUS U\WIU
CKOPOCTA H3MEHEHHs YIPaBIAIOIIEIO BO3JEHCTBUSA, IOJIYYEHHBEIX Ha
IpebIAYyIIeM 1Iare;

® Iepe/laloT  SHEProONTHMAbHOE  YIIpaBI€HHUE,  ONpeNelIeHHOe  Ha
OpeaplIylieM Imare, B CHCTEMY YOPABICHHUS  IKEIEe3HOIOPOXKHOIO
TIO/IBMDKHOTO COCTaBa JIIsl HCIIOJTHEHUS M\UJIH OTOOpakKeHHs MAIIMHUCTY.

2. Cniocob 1o 1.1, B KOTOPOM IIard croco6a BEITOTHAIOTCS IUKIAYHO.

3. Cnocob mo 1.1, B KOTOPOM KOOPAMHATHI U CKOPOCTB JKEIE3HOHOPOKHOTO
ITOABMKHOTO COCTaBa ONPENENAOTCS C TOMOIIBIO HABUTAIHOHHBIX CHCTEM.

4. Cnoco6 no 1.1, B KOTOPOM HapameTphl XKEJIE3HOLOPOKHOIO IMOABHKHOTO
cocTaBa  MOryT IOJy4arb OT  JAaT4YWKOB, YCTAHOBIEHHEBIX  Ha

KEIJIEZHOAOPOXKHOM COCTAaBE A\WITH PacCCHUTHIBATHECA Ha UX OCHOBaHUHU.
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. Cnocob 1o 1.3, XapakTepu3yrOIIHICI TeM, YTO HaBUTAI[MOHHON CHCTEMOM
XKEJIE3HOLOPOXXHOIO TOJBMKHOIO cocTaBa siBisieTcs cucrteMa GPS wm\unu
['monacc u\umu baiinoy.

. Cnioco6 mo 1.1, XapakTepu3yIOIUHACS TeM, YTO PaCCUUTHIBAIOT 3HAYECHHS
YIPABJIAIOWETO BO3ACHCTBUS M\WJIM CKOPOCTH H3MEHEHHS YIIPaBJISAIOIIEro
BO3JIEHCTBHUS, IPA KOTOPBIX MOXET IPOU30UTH Pa3phIiB aBTOCIENKH BarOHOB
XKEJIE3HONOPOXKHOIO  MOJBMXKHOIO  cocTaBa  (BCIEACTBHE  CHJIBHOTO
PacCTSHKEHUS ).

. Cnocob mo mn.l, xapakTepu3yIOIIUHCS TeM, YTO PACCUMUTHIBAIOT 3HAYEHUS
YIIPABIAIOIIET0 BO3ACHCTBUS M\WIM CKOPOCTH W3MEHEHHs YIPABIIAIOIIETO
BO3JIEHCTBUA, IIPU KOTOPBIX MOXET IIPOM3OMTHU BBIJABIMBAHHUE BAaroHOB
XKEJIE3HOLOPOXKHOIO IOABM)KHOIO COCTaBa C penbC (BCIEACTBUE CHUIBHOIO
COKaTHSA ).

. Cnoco6 mo 1.1, XapakTepu3yIOIHUHACS TeM, YTO PaCCUYHUTHIBAIOT 3HAYEHMS
yNPaBIISAIOIET0 BO3JEHCTBUS M\WIM CKOPOCTH HM3MEHEHHs YIPAaBJISIOIIErO
BO3JICHCTBUA, NIPU KOTOPBIX MOXET IPOM3OMTH CXON[ IOABHXKHOTO
XKEJIE3HOOPOXKHOTO COCTaBa C PENIbcOB (BCIEACTBHE CIIMIIKOM CHILHOIO
YCKOPEHHUS WM 3aMEAJIEHUs Ha MOBOPOTAX JOPOTH C MaJeHbKHM PaJXyCoOM
KPUBH3HEI).

. Cnoco6 mo 1m.l, xapakrepusyrollMics TeM, 4YTO A pacyera
SHEPrOONTHMANBHOIO  YIPABICHUS  KEJIC3HOMOPOKHBIM  MOABMIKHBIM
COCTaBOM, YYMTBIBAIOIIETO BO3MOXHBIE aBapUiHBIE CUTYallUH, 3aJaeTCs

Tpebyemoe BpeMsl IBIDKEHHUS.

10. Cnoco6 mo 1m.l, xapakTepusyroumuiics TeM, 4YTO JUIi pacdera

SHCProonTuMajlibHOI'O YIpaBlI€HUA KCIIE3HONOPOKXKHBIM IIOABHKHBIM
COCTaBOM, YYHTBIBAKOIIEI0 BO3MOXHBIC aBapHﬁHBIe CUTyalllH, 3adacCTCsid

Tpebyemoe BpeMs IPUOBITHS.
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11. CucreMa  3HEPrOONTUMAIBHOTO  YIPABICHUS  JKEJIE3HOAOPOMNKHBIM

IIOABHUIKHBIM COCTABOM, YYHUTBIBAIOILIAsI BO3MOXXHBIC aBapHﬁHBIe CUTyalluu,

CoZEpxKalas:

® 110 KpalHel Mepe, OJHO yCTPOUCTBO 00paboTKK KOMaH I,

® 110 KpaiiHel Mepe, OJHO yCTPOMCTBO XpaHEHHS NaHHBIX;

® OoaHy WnA GoNee KOMIBIOTEPHBIX IPOrPaMM, 3arpy’KaeMbIX B, IO KpakHei

Mepe, ONHO BBIUEYIIOMSAHYTOE YCTPOHCTBO XpaHEHHWs [JaHHBIX WU
BBIITOJTHSIEMBIX Ha, [0 KpaiHe Mepe, OJHOM U3 BBIIIEYTIOMSHYBIX YCTPOHCTB
00paboTKu KOMaHJ, IIPY 3TOM OIHA WIH Gojee KOMIIBIOTEPHBIX IIPOrPaMM

coiepKaT HHCTPYKIIMH JJIsl BBIIOIHEHHUS criocoba no mobdomy u3 .. 1-10.

12. MammHoYnTaEMBI HOCUTENb AaHHBIX, COJEPKALIMN MCIOIHAEMEIE OJHUM

uim Oonee npoHeCcCOpoM MAITUHOYUTAEMBIC HHCTPYKIIUA, KOTOPBIC IIPHU UX
HCIIOTHCHHUU PECAJIM3YIOT BBIMMOJIHCHHE crocoba JHEPIroOITUMAJIBHOTO
YHIpaBJICHHUS JKEJIC3HOAOPOXXHBIM MNOABMXHBIM COCTAaBOM, YYHUTBIBAIOLIETO

BO3MOXHEIE aBapUHHBIE CUTYyaIluH, 0 JIoboMy u3 1. 1-10.
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YEPTEXHU

Dur. 1

®ur. 2



TapT onpedeneHua
3HEPTOONTUMATLHOTO )
[ YNpaBAeHua C yueTom
“».\_ BO3MOXHbIX aBaPUAHBIX
N cuTyaumin

v

MNonyueHne
napameTpos x\a
cocTaBa (CKOpoCTb,
KOOpAMHATa, 3HAYCHUE

- ~.

-~ ~.
s NpogonkuTb onpeaeneHune ~
T \._2HEProonTUManbHOro ynpasneHna .~
\\\ //’/

Her

" 3aBepweHue onpeaeneHus
/ 3HEProonTUManbHOro yNpasaeHua C',
| yuetom Bo3MOMHbIX aBapUitHbIX |
cuTYauuit /
. e

.
AN
N\,

YNPaBNSIOLWIErO
BO3JEHICTBHUSA, Macca
cocTaBa, npouis
MyTH, CONPOTHBJIEHHE /

IBWKEHHIO) /

v

Onpegenenue F’ (x) n dF’ (x) - 3HaueHus
YIpPaBisIOIIETo BO3ACHCTBUS K
CKOPOCTH M3MEHEHHS YIIPaBSIOIEro
BO3/ICHCTBUSA, IPH KOTOPBIX MOTYT
NIPOU30HTH aBapUHHBIC CUTYALMM JUISA
KOKIOW KOOPAMHATHI ITYTH

v

OnpepeneHue 3HEProoNTUManbLHOTO
YNPaB/AI€HUA C YHETOM OrPAHUYEHMI,
onpeaeneHHbIX Ha Npeapiayuem
ware

v

MNepepaya 3HEProoNTUMATILHOTO
YIpPaBIE€HHUA B CHCTEMY YNPaBJICHUA

HKENE3HOJOPOKHOTO MOABIKHOIO
€OCTaBa [yIsl UCTIONHEHHS H\MH
OTOOp@OKEHUS MAITMHUCTY

®ur. 4
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EATIB/OI1-2
EBPAZMNCKOE NATEHTHOE BEAOMCTBO

OTYET O IIATEHTHOM Homep espasuiickoil 3asBku:
IMOUCKE 201500498
{cratbsa 15(3) EAIIK 1 nupasuno 42
Jara nojiaun: 04 wrons 2015 (04.06.2015) lllmu MCIIPAIIMBACMOTO (IPHOPHTCTA:
Hassanue usobpererius: Cnoco6 ¥ cucTeMa SHEProONITUMAIILHOIO YIPABIIEHUS XKEJIES3HOAOPOXKHBIM

NOJABWXHBIM COCTABOM, YYHUTBIBAKOILHC BO3MOXHBIE aBapni'mble CuTyallun

Sassurens:  OBLUIECTBO C OTPAHUYEHHOW OTBETCTBEHHOCTBIO "CMAPTBU3"

D HexkoTopbie NnyHKTLI ropMYJIbl He TIOAJEKAT NOUCKY (cM. pasaed | 10nosHUHTeNILHOro jineTa)
D Eauncreo usobperenust He cobaioaeno (em. pazaen Il jonoauuTenbHoro aucTa)

A. KJTACCUDUKALIMUA TTPEJIMETA U3OBPETEHW S B61L 3/00 (2006.01)
B6IL 27/00 (2006.01)
CorjacHo Mexiynapoaioi nareuroit kiraccuukarimn (MUK) mim naunonansHo# kiaccuduxaudu u MITK

b. OBJIACTL TTOUCKA:
MuUHUMYM IPOCMOTPECHHON JIOKYMEHTAIIUK (CHCTeMa Kilaccu(ukanny U uHaekesl MIIK)
B60T 13/00-13/26, GO7C 5/00-5/08, B6OL 15/00-15/42, B61C 17/00-17/12, GOSB 13/00-13/02, B60T 8/00-8/96,
B61L 27/00-27/04, 25/00-25/04, 3/00

jlpyrau [IpOBEPCHHAs JOKyMeHTalins B TOH MCpC, B KaKO# oHa BKJIIOYEHA B 00JaCTh NOKWCKa:

B. IOKYMEHTbI, CHUTAIOIUUMECS PEJJTEBAHTHLIMHU

Kareropus* CChlIKK A JIOKYMEHTbI ¢ YKa3aHUEM, FJIE 9TO BO3MOXKHO, PEACBABTHBIX YacTeit OTHOCHTES K TYHKTY N
Y RU 2355596 C1 (OTKPBITOE AKLIMOHEPHOE OBILIECTBO "POCCUNCKHE I-12

KEJIEZHBIE TOPOI'M") 20.05.2009, c. 7-9, ¢dopmyna

Y RU 2255894 C2 (OBILECTBO C OrPAHUYEHHOW OTBETCTBEHHOCTBIO 1-12
"HAYYHO-ITPOU3BOACTBEHHOE MPEJITPUATHUE "PE3BOHAHC")
10.07.2005, c. 11, ctpoku 9-26

Y RU 2237589 C1 (OMCKHWH I'OCVYIAPCTBEHHbLIM YHUBEPCUTET ITYTEU 1-1Z
COOBIIEHMSA) 10.10.2004, c. 4-8
A RU 2409484 C2 (JUKEHEPAJI DJIEKTPUK KOMITAHN) 20.01.201 1, dopmyna 1-12
A EP 1136969 A2 (NEW YORK AIR BRAKE CORPORATION) 26.09.2001, pedepar I-1Z
D MOCAC/AYIOIHME JOKYMEHTBI YKa3aHbl B IIPOAO/KEHHH Ipadel B [:] JIaHHbIC O MATEHTAX-aHANorax yKasaHb! B PUIOKEHUH
* Ocobble KATETOPHH CCHITOYHBLY. TOKYMEHTOB: "T" Gonee no3aHUIi NOKYMEHT, ONMyONHKOBAHHbIT [TOC/IE AATHI
"A" NOKYMEHT, ONPEACTIONNN OOILHI YPOBEHB TCXHUKH NPUOPUTETA ¥ MPUBEACHHBIN U NOHUMAHUA U300PCTCHHSA
"I" 60aee panHMi JIOKYMEHT, HO 0NMy0AMKOBaHHbIH Ha AaTy "X" HOKYMEHT, UMEIOLMIT Hauboee 6AN3KOE OTHOIIEHHE K TIPEAMETY
110241 CBPA3HIUCKON 3a8BKH WIIK NOCIIE Hee HOWCKA, NOPOYaLIUH HOBU3HY MU U300pETATENbCKHIT VPOBEHD,
"' IOKYMCHT. OTHOCAIMIACH K VCTHOMY PACKPBITHIO, DKCITOHH- B3STBIHA B OTAC/HLHOCTH
DOBAHHIO ¥ T.JL "Y' JOKYMEHT. UMEIOHIMI Hanboce B1H3K0E OTHOHICHHE K HPEAMETY
"P*OJIOKYMEHT. ONVEIHKOBALHBIE 10 1dThl [10124H CBPA3HIHCKON NOHCKA, HOPOUalIHii W300pETATEILCKHI VPOBEHD B COUCTAHHH ¢
3AABKH, HO [1OCI1E JIATHL HCTPAILHBACMOTO IDUOPHTCTA JIDYIUME JIOKYMCHTAMMK TOH )K€ KaTeropuu
"D IOKYMEHT. HPUBEICHHLIA B ¢BPA3MIiCKOI 3asBKE "&" ROKYMEHT. ABJISIOMMICH NATCHTOM-aHAN0TIOM

"L"  JIOKYMEHT, PUBEJICHHBIN B JIDYIHX LEJIX
Jlara ICHCTBUTENILHOTO 3aREPUICHUs! IATCHTHOrO [TOUCKA: U7 nekadps ZUiS ﬁ) 7. lZ.Z(i i 3)

Haumenosanue u agpec MexgtyHapojinoro nonckosoro opraia: | YHOMHOMOYEHHOE JIMUO *

DegepanbHbIA MHCTUTYT

NPOMbILLIEHHOI COGCTBEHHOCTH R T.®. Bnagumuposa
Pd, 125993 Mocksa, [-59, I'CI1-3, bepexkosckas Hao., I -

Ji 30-1.Dakc: (499) 243-3337, reneraiin: 114818 [TOJIAYA Tenedon No (499) 240-25-91
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