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TOPMO3HAS CUCTEMA, ITAXTHOE TPAHCIIOPTHOE CPEACTBO U CI1IOCOb
PACTOPMA’)KUBAHHA TOPMO30B

IMPEITOCBIJIKU CO3JAHUA U3OBPETEHM A

Hzo0peTeHne OTHOCHTCS K TOPMO3HOH CHCTEME LIAXTHOTO TPAHCIOPTHOIO CPENCTBA.
Topmo3Hast cucrema COAEPKUT TOPMO3HBIE Y3Jbl, CBSI3aHHBIE C KOJE€CAMHM IIAXTHOIO
TPAHCIIOPTHOTO CPenCTBA. TOPMO3HBIE Y3JIbI MPEACTABISIIOT COOOW NPYKUHHBIE TOPMO3a,
KOTOPBIE PACTOPMAKUBAIOTCSI NMOCPEACTBOM T'MIPABIMYECKUX IMPUBOAOB pacTOpMakubaHus. B
HOPMAJIbHBIX Pa0OYMX YCJIOBHSIX pPa0OTONW TakOHW TPYKUHHOH TOPMO3HOH CHCTEMBI C
TUAPABINYECKUM DPACTOPMAXXKMBAaHUEM U €€ IPUBOAOB pPACTOPMAXKHUBAHUS YIPABISAIOT C
MOMOIIBIO OCHOBHOI'O TOPMO3HOIO KOHTypa. TOpMO3Hash CHCTEMa TaKK€ COAEPKHUT KOHTYP
pacTOpMaKMBAHHUs Uil TPUBENEHUS B JAEWCTBHE, B OCOOBIX Cy4asX, [PHUBOAOB
PacTOpMaKUBAHMSI.

Kpome TOro, m3oOpereHne OTHOCHUTCS K IIAXTHOMY TPAHCIIOPTHOMY CPEICTBY,
000pyIOBAaHHOMY TPYKMHHOH TOPMO3HON CHUCTEMOH C THAPABINYECKHM PACTOPMaKUBAHUEM H
K CIOCO0Y yNpaBJIeHHs TAKOW TOPMO3HOU CUCTEMOM.

bonee xoHkpeTrHO oOnacTb u300peTeHUs OmNpeneseHa B OrPAHMYUTENBHBIX HacTAX
HE3aBHCHMBIX IyHKTOB (hOpMYyIIbl H300peTeHNS.

B maxtax m Ha apyrux paboyMx IUIOMAAKAX MCHONB3YIOTCS KOJECHBIE IIaXTHBIE
TPAHCIIOPTHBIE CPEACTBa pa3Nu4yHOro tuma. lllaXTHble TPAaHCIOPTHBIE CPENCTBA CHAOKEHBI
OHUM WJIM HECKOJBbKHMH YCTPOHCTBAMU JUI BBITIOJHEHUS TOPHBIX paboT Ha pabodyei
wiomaake. IIlaXTHOE TPAHCIOPTHOE CPENCTBO MOXKET MPEACTABISTh COOOW KOJECHBIN
NOTPY34YHK, TPAHCIIOPTHOE CPEACTBO MJIM CAMOCBAJ, OYPHJIbHYIO YCTaHOBKY, YCTPOHCTBO AJIs
YCTAaHOBKH OOJTOBOTO COCAMHEHHUS WM YKPEIUICHUS, W H3MEPHUTENIbHOE TPAHCIOPTHOE
cpeactBo. IllaxTHBIE TPAHCHOPTHBIE CPEACTBA NPEACTABISIFOT COOOW  OOJNbIIErpy3HbIE
TPAHCIIOPTHBIE CPEACTBA, OOBIYHO CHAOXXEHHbIE NPYKUHHBIMH TOPMO3aMH B  IIEJSIX
OesomacHoctn.  Takue  MPYyXKUHHbIE  TOPMO3HBIE  CHCTEMBl €  THAPABIHMYECKUM
pactopmakuBanneM (SAHR) wncrmonb3yroTcss B INAXTHBIX TPAHCIOPTHBIX CPEACTBAX IS
o0ecrieueHnss aBTOMATHYECKOrO0  aBApPUHHOIO TOPMOXKEHHS TIPU  IOTEPE  MOIMHOCTH
TPAHCIIOPTHBIM CPEACTBOM WM JABJIEHUS B THAPABIMYECKON cucTeMe. TeM He MeHee, KOoraa
000pyIOBaHHOE TAKMMM TOPMO3aMH ILIAXTHOE TPAHCIIOPTHOE CPENCTBO BBIXOIUT U3 CTPOS Ha
paboueil miomiagke W AAHHOE LIAXTHOE TPAHCIIOPTHOE CPEACTBO HYKHO OTOYKCHPOBAThH, K

TOpMO3aM HeO6XOI[I/IMO MPUIIOXKUTDH MOBBIINCHHOE JABJICHUEC C TIOMOIIbIO BHCIIHECTO UCTOYHUKA



2

AaBJICHUA MOJid paCTOPMaKMBaHUA TOPMO30B. Paznuynble CHCTEMBI AJIsL paCcTOPpMaKMBaHUA
pa:spa60TaHbI AJI1 CO34aHUA TMOBBILICHHOIO OABJICHHS B TOPMO3HBIX CHCTEMAax U YIPABJICHUA

HMU. HpI/I 5TOM OBLIO BBIIBJICHO, YTO CYLIECTBYIOIIUE CUCTEMbBI UMCKOT HEKOTOPBIC HEAJOCTATKH.

CYIIHOCTDb U3OBPETEHMA

Lenbto n300peTeHHs SIBISIETCS CO3JAaHHUE HOBOM M YCOBEPIIEHCTBOBAHHOW TOPMO3HOM
CHUCTEMBl W CHoco0a YINpaBieHHs MPYKHHHBIMH TOPMO3HBIMH Y3JaMH C THIPABIUYECKUM
pactopmakuBaHueM. M300peTeHne Takske OTHOCHTCS K IAXTHOMY TPAHCIIOPTHOMY CPE/ICTBY, B
KOTOPOM peasii30BaHa YKa3aHHas yCOBEpPLIEHCTBOBAHHAs TOPMO3Hasl CUCTEMA.

Topmo3Hasi cucTeMa, BBIMOJIHEHHAST B COOTBETCTBUH C M300pETEHHEM, XapaKTepU3yeTCs
OTJMYUTENbHBIMI TPU3HAKAMHU, OIpPEEJICHHBIMH B IEPBOM HE3aBHCUMOM MYHKTE (OPMYJIbI
u300peTeH s Ha YCTPOUCTBO.

Crioco0®, BBIMOSHEHHBIA B COOTBETCTBMH C  H300pETEHHEM, XapaKTepU3yeTCs
OTJIMYUTEIbHBIMI TPU3HAKAMH W 3TallaMHd HE3aBUCHUMOTO NMYyHKTa (OpMyJbl M300pEeTeHUs: Ha
crocod.

Kpome Toro, orauuuTesbHble MPU3HAKK IIAXTHOIO TPAHCIIOPTHOI'O CPENCTBA ONUCAHBI B
JOTIOJTHUTEIBHOM HE3aBUCUMOM NyHKTE (POpMYJIbl H300pETEeHNs Ha yCTPOHCTBO.

Wnes packpplTOro peuieHuss COCTOMT B TOM, 4YTO TOPMO3HAas CHUCTEMA ULIAXTHOTO
TPAHCIIOPTHOT'O CPENCTBA COAEPIKUT CUCTEMY, MO3BOJISIOIIYIO HCIOIB30BATh OOBIYHBIE TOPMO3a
TPAHCIIOPTHOTO CPEACTBA Ja)Kke B TE€X CIyvasxX, KOrja TOpMO3a pacTOPMAaKUBAIOTCSI ¢ MOMOLIBIO
KOHTypa pactopMmaxkuBaHusi. Takum o0pa3oM, TOPMO3HAsI CHCTEMA MOKET CONEPIKATh OJHO MM
HECKOJIbKO OOXOIHBIX YCTPOWCTB IJisi MOBTOPHOTO TMPHUBENEHUS TOPMO3OB B JACWUCTBUE TMPHU
aKTUBUPOBAHHOM KOHType pacTopMakuBaHHUs. TopMoO3Has cHCTeMa COAEPKUT HECKOJBKO
NPYKUHHBIX TOPMO3HBIX Y3JIOB C TUAPABIMYECKUM pacTOPMakKUBaHUEM, COEIUHEHHBIX C
OCHOBHOM TOPMO3HOHN cucTeMOd. TOpMO3Hast cuUCTeMa TaKXe COAEPKUT THAPABINYECKUN
KOHTYpP pacTOpMaXHBaHMs [Js1 TOBBIIIEHUsS JAaBJI€HUS B MPUBOAAX PACTOPMaXUBaHUs B
OTIpeIeNIEHHBbIX CUTYaLUsAX JUIsi TOPMO3HBIX Y3JIOB, HE3aBHCHUMO OT OCHOBHOTO TOPMO3HOTO
koHTypa. Cucrema Ui MOBTOPHOI'O MPUBEAEHUs] TOPMO30B B J€HCTBHE NMpPU aKTHBHPOBAHHOM
KOHTyp€ pPAaCTOPMAKMBAHUS CONEPKUT ONHO WJIM HECKOJbKO OOXOOHBIX YCTPOWCTB,
BBIITOJIHEHHBIX C BO3MOKHOCTBIO H30UPATEIbHOTO COpOCca AaBIEHHs B THAPABIMYECKOM KOHTYpe
pactopmakuBanusi. llpu mnpuBeneHun B pAelCTBHE OOXOOHOTO YCTPOWCTBA, MIaBIIEHHE B
TUJIPaBIMYECKOM KOHTYpPE PpacTOpPMa)KMBaHUs MajfaeT, IpU OSTOM IMpPY>KUHHBIE TOpPMO3a
NPUBOAATCS B padouee COCTOSIHUE, BBI3bIBAasi TOPMOXKEHHE IAXTHOTO TPAHCIIOPTHOTO CPEICTBA.

WHbiMu cnoBaMu, paOOTy KOHTYpa PacTOPMaKMBAHHUS MOJKHO TPEpBaTh, yIpaBisis paboOTOH



0o0xomHOro ycTpoiicTBa miau cuctemsl. Pabora oOxonHOM cucrembl oOpaTHa paboTe CUCTEMBI
PacTOpMaKUBAHMUSI.

IIpenMy1ecTBO pacKpbITOrO PELIEHUs COCTOUT B IOBBILIEHHH O€30MAaCHOCTH IIAXTHOTO
TPAHCIIOPTHOI'O CPEACTBA, MOCKOJIBKY TOPMO3a MOTYT MCIOJb30BAThCsl U B ClIydasiX, KOIrAa OHU
PacTOPMOXKEHBI ITOCPEICTBOM KOHTYPA paCTOPMaKUBaHU.

B cooTBeTCTBUMU C OHUM BapUAHTOM BBITIOJHEHHS, YKa3aHHBIM OOXOIHBIM YCTPOMCTBOM
yOPaBIAIOT BpyuHywo. Ilpu 3TOM omeparop wiu OOCITYKMBAIOLUINI MEPCOHAT NPUHUMAET
pelieHne 0 HeOOXOAMMOCTH OOXOAHOM (DYHKIIMM U CO3/AeT YNPAaBISIOLIee YCUIINE WIIM CUTHAT
IUTSL IPUBEEHHSI B ICHCTBUE OOXOIHOTO YCTPONUCTBA. MBIIIEUHOE YIPABIISIOIIEE YCUITHE MOXKET
NPUBECTH HEMOCPEIACTBEHHO K MPSIMOMY IPUBEIACHUIO B JEHCTBHE OOXOOHOro ycTpoiicTa. B
KaueCTBE aJbTEPHATUBBI, NPUBENCHNE B NEHUCTBHUE SIBJISECTCA ONOCPEAOBAHHBIM, B pe3yJbTaTe
4ero MOCPEACTBOM  MBIIIEYHOIO  YOPABJSIIOLIENO  YCHJIHA  TEHEPUPYKOTCS  CUTHAJBI,
NEepPeNaoLINecs: Ha 3JIeKTPUUECKUE WA THAPABINYECKHE TPUBOABI, KOTOPBIE 3aTE€M BBINOJIHSIIOT
(baxTHyeckoe N3MEHEHHE YIIPABIISIIOLIETr0 COCTOSIHAS O0XOHOTO yCTPOIiCTBA.

B cooTBeTcTBHM ¢ OIHUM BapUAHTOM BBITIOJHEHHSI, OOXOJHOE YCTPOHCTBO COAEPIKHUT IO
MeHbIIEH Mepe OIWH OOXOAHOM KJlamaH, COEAMHEHHBIH C KOHTYPOM pacTOPMaKHBAHMUS.
OOxonHOM KJIarmaH MOKET UMETh MEPBOE YIPABIISIIOIIEe OJIOKEHNE IS MOJKIIFOUEHUs] KOHTYpa
pacCTOPMaKMBAaHHWs W BTOPOE YIPABISAOLIEE IOJOXKEHUE Uil  OTKIKOYEHUs KOHTypa
pactropmakuBanus. IlepBoe ympapisioliee MOJOKEHUE SIBISIETCS HOPMAJIbHBIM IOJIOKEHUEM,
o0ecreunBaOUM  KOHTYPY PacTOPMa)KMBAaHUsI BO3MOXKHOCTb CO3[aBaTh IOBBIIIEHHOE
IaBlieHHe B TOPMO3ax Uil UX pacropMaxkuBaHusa. OOHAKO TPU NMEPEKTIOUEHUH OOXOTHOro
KJIallaHA W3 HOPMAJbHOIO MEPBOTO YNPABISIOLIETO IOJOXKEHUS BO BTOPOE YMPABIAOLIEE
NOJIOXKEHWE B KOHTYpPE pPACTOPMAKHBAHHS MPOUCXOOUT cOpoc nasienus. [Ipu oTcyTcTBUH
NABJIEHUsl B MPUBOJAX PACTOPMA’KUBAHUS TOPMO3HBIX Y3JIOB, MPYKUHBI IPUBOASAT B AECHCTBUE
TOPMO3a, 00eceunBasi, TeM CaMbIM, TOPMOXKEHHE IIAXTHOTO TPAHCIIOPTHOTO cpeacTBa. MHpIMu
CJIOBaMH, BTOPOE€ YIPABJSIOLIEE MOJOKEHUE KJIANAHA SBJIAETCS MOJOKEHUEM TOPMOMKEHUS, a
HOPMAJIbHOE NEPBOE YINPABISIOLIEE IONOKEHHUE SBJIACTCS IMOJIOKEHUEM DPACTOPMaKUBAHUSI.
OOxonmHON KJamaH MOJKET MPENCTaBIATh COOOW CTaHOAPTHBIA THUAPABIUYECKUN 3JIEMEHT,
Harpumep, OOBIUHBINA KJIallaH HATPAaBJICHUS, SIBISIOLINICS OTHOCUTENBHO MPOCTBIM, HAICKHBIM
1 HEZIOPOTHUM DJIEMEHTOM.

B cooTBeTcTBHM C OIHUM BapUAHTOM BBIMOJIHEHUsI, OOXOJHOE YCTPOHCTBO COAEPIKHT IO
MeHbIIEH Mepe OAMH OOXOHOHN KJIamaH WM COOTBETCTBYIOLIEE YCTPOHCTBO JJISI YIPAaBJICHUS
TeKy4el Cpenod, COECIMHEHHOE C KOHTYPOM pacTOPMaXMBaHUs W BBINOJHEHHOE, IIPH

NpUBCACHNH B I[el‘/'ICTBI/Ie, C BO3MOKHOCTBKO OTKJIKOYCHHA BBIACIICHHOI'O HMCTOYHHKA OaBJICHUA
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KOHTypa pacTtopMakuBaHus. Kianan, npu NpuBeneHUU B NEHWCTBHE U3 HOPMAJbHOIO MEPBOTO
MOJIOXKEHUSI BO BTOPOE YIPABJIIIOLIEE MOJOKEHNE, TAKKE BBIIOJIHEH C BO3MOXKHOCTBIO cOpoca B
pesepByap WY B OTBOMALIYK) JIMHHUIO OCTATOYHOIO NABJIEHUsS B KOHTYPE PAaCTOPMAKUBAHUS.
ITonBYOKHBIN YHPABISIOMMK 3JIEMEHT OOXOIHOTO KJjlaraHa WM yCTPOMCTBA AJSI YIPABJICHUS
TeKyuell Cpemoil MOXKET ObITh BBIMOJHEH C BO3MOXKHOCTBIO MPSIMOJIMHEHHOIO MepeMeIleHus
MEXKIY YIPaBISAIOLUIMMUA TOJIOKEHUSIMU, WJIM K€, B KA4€CTBE aJIbTEPHATHUBBI, YITPABJISIOLIUM
3JIEMEHT MOeT OBbITh BBIMOJHEH C BO3MOXKHOCTBIO TIOBOPOTA MEXKIY YIIPABIISIFOIIMMU
MOJOKEHUSIMU.  BBIMOJHEHHBII € BO3MOXKHOCTBIO — NPSIMOJIMHEHHOrO  MEpeMelleHUs
YOPABISIOMUN  3JIEMEHT MOXKET TPEIACTABISITH COOOW  30JIOTHUK, BBITIOJHEHHBIH C
BO3MOXXHOCTBIO OTKPBITHSI U 3aKPBITUS YOPABJSAIOLIUX OTBEPCTUM, NPU 3TOM MNOBOPOTHBIN
YOPABISIOMUN 3JIEMEHT MOKET MPEACTABNIATh COOOW MOBOPOTHYHD BTYJKY CO CKBO3HBIMU
OTBEPCTHUSMU.

B cooTBeTcTBUM C OJHUM BapHAHTOM BBITIOJHEHUS, OOXOQHOE YCTPONCTBO CONEPIKHUT IO
MEHbBIIeH Mepe OIUH OOXOMHOW KJIalaH WMJIM COOTBETCTBYIOIIEE YCTPONCTBO IS YIPABIICHHS
Tekydenl cpepoil. [d mnepeMelneHuss B HOPMAJIbHOE NEPBOE YMOPABISIOLIEE IOJOKEHUE
OOXOIHBIM KJIAITAHOM YIIPABJISIIOT C TIOMOINBIO TPYKMHHOTO 3JIEMEHTA, €CJIM UM HE YIpaBJIsieT
BHeIIHssT cujia. Takum oOpasoM, OOXOXHOM KialmaH AaBTOMATUYECKH TEePEeMeInaeTcsi B
MOJIOJKEHHE PACTOPMAaKUBAHUS, TIPH 3TOM TOJIBKO IMOJIOKEHIE TOPMOKEHHSI TPeOyeT OTHEeTbHBIX
ynpassiomux AeicTuil. [IpenMyecTBo HCNONb30BaHUS MOANPYKUHEHHOTO KJlanaHa COCTOUT
B TOM, YTO CHUCT€Ma PAaCTOPMAKMBAHHs MOXET paboTaTh HENMpPEPBIBHO, KOIrNa OMpeneeHHas
KOMaHJia yIIpaBJEHUsT TOPMOKEHHEM M He noctynaer. Kimaman e He Cily4ailHO OCTaeTcsl B
MOJIOKEHUU TOPMOXKEHUS, IPEMSATCTBYS NMPUBEAEHUIO B NEHCTBUE CUCTEMbl PACTOPMAKUBAHUS U
OYKCHPOBKE IIAaXTHOTO TPAHCIIOPTHOTO CPENCTBA.

B cooTBeTCTBUM C OJHUM BapHAHTOM BBITIOJHEHUS, OOXOIHOE YCTPONCTBO CONEPIKHUT IO
MEHbBIIeH Mepe ONUH OOXOIHOW KJIamaH MM COOTBETCTBYIOIIEE YCTPOUMCTBO JJIS YIPaBJICHHUS
TEKy4ell Cpeaoi, KOTOPOe NMPUBOINUTCS B ACHCTBUE MEXaHUYECKH. MexaHU4ecKoe NMPUBEICHUE B
NEUCTBUE O3HA4YaeT, 4YTO YCTPOMCTBO MPUBOJAMUTCS B JACHCTBHE MBIIICUHbIM YCUJIUEM U
IOBUKEHHEM JUJIT M3MEHEHHUs VIPaBISIONIEro MojoXxeHus. Ha oOXOmHOW KiamaH MOXKHO
BO3/E€MCTBOBATh C MOMOILBIO 3JIEMEHTA PYYHOrO YIPABJEHUs, HAIIPUMEpP, pbluara yrnpaBJIeHUS,
nefaid WIM KHONKU. MHbIMH ClOBamMu, OmepaTop ULIAXTHOIO TPAHCIOPTHOIO CpPENCTBa
CaMOCTOATEJIbHO NPUBOAUT B JEHUCTBHME yIpaBAOIMNA kianaH. llepeMelnenue kiamnasa
BPYYHYIO BBINOJHUTE HE CJOXHO, INPU OTOM MPUHLMI PYYHOrO MPUBEACHUS B JEHUCTBUE
SBJIIETCS HaJeXHbIM. Kpome TOro, HECIOKHO 00eCreYnTh WHTYUTHUBHO MOHSTHYEO padoTy

Py4HOro 0OXOHOIO yCTPONUCTBA, YTO MO3UTHBHO OTPAXKAETCs HA O€30MacHOCTH.



B cooTBeTcTBHM ¢ OIHUM BapUaHTOM BBINIOJHEHHSI, OOXOJHOE YCTPONHCTBO COAEPIKHT IO
MeHbIIEH Mepe OAMH OOXOHOHN KJIamaH WM COOTBETCTBYIOLIEE YCTPONCTBO JAJSl YIPaBJICHUS
TeKyuell cpeioli, KOTOpOoe MpeCTaBsseT COO0H yNpaBIAOLINI 3JIEMEHTOM C 3JIEKTPOIPHUBOIOM.
OOxopmHasi cuCTeMa MOXKET COIepP:KaThb SJICKTPHUYECKHH MepeKiovaTeNb sl YIpaBIeHHS
o0XomHBIM KJanmaHoM. [lepekirodaTenb MOXKET MPENCTaBISITh COOOH OTAEIbHBIH 3JIEMEHT,
PACIIONIOKEHHBIN Ha MyJIbTE ONepaTopa, WM K€, B KaueCTBE aJbTEPHATHBBI, OH MOXKET OBbITb
pacrojoXKeH COEAMHEHHBIM, HalpuMep, ¢ TOPMO3HOM MENanbl0 WM PbIYaroM CTOSTHOYHOTO
TOpMO3a. YTPaBISAOLMUN KJIamaH C 3JIEKTPONPHUBOAOM MOXKET COJEp)KaThb COJNEHOUN MJis
MEPEKIOYEHNs]  YIPABSAIOLIUX MOJOXKEHUM KkiamaHa. Eine oOaHOW anpTepHATHBON A
NpUBENEHUs B JeWCTBHUE YIPAaBISIOLIEro KJamaHa WM COOTBETCTBYIOLIErO 3JIEMEHTa [
yIpaBlieHus TeKy4el cpefoi sABIsAeTCs UCIIOAb30BaHUE KJlalaHa ¢ yIIpaBlIeHUeM M0 JaBJIeHHUIO, C
MOMOLIBI0 KOTOPOTrO OINEpaToOp MOXET CO3AaBaTh YIPAaBIAIOLIEe NaBJI€HHE IyTEM PY4YHOrO
YIPAaBIAIOLIEr0 ABWXKEHMs, NPU 3TOM YIpaBisAOllee [aBjeHHE MepeMellaeT yIpaBIsolni
KJamaH Ui W3MEHEHMs YIPABISIOIIMX IOJIOKEHWH O0OXOmHOro kiamaHa. IIpenmyinectBo
KJIallaHa C ONOCPENOBAHHBIM 3JIEKTPUYECKUM WM TMIAPABJIUYECKUM YNPABIEHHEM COCTOUT B
BO3MOYKHOCTH ITPOU3BOJIbHOTO BIOOpA MECTa PAaCIIONOKEHUS KilaraHa.

B cooTBeTcTBUM C OJHHM BapUAHTOM BBIMOJIHEHUS, OOXOIHOE YCTPOWCTBO COEAMHEHO C
pabodeii TOPMO3HOHN MeaNbl0 IMAXTHOTO TPAHCIOPTHOrO cpeacTtsa. TopMmo3Has menaib
SIBJIIETCS. YAaCTbI0 OCHOBHOT'O TOPMO3HOTIO KOHTYpPa U BBINIOJIHEHA C BO3MOXXHOCTBIO Iepenaydu
PYYHOIO YIPaBJISIOLIETrO IBUKEHUS HA KOHTPOJIJIEP TOPMO3a OCHOBHOTO TOPMO3HOI'O KOHTYPA U,
TakuM 00pa3oM, C BO3MOKHOCTBIO YIIPABICHHS TOPMOKEHHEM MpH OOBIMHOM IBUKEHUU. Takum
00pa3oM, TOpMO3Hasl Meaib BHITIOJHEHA ¢ BO3MOXHOCTBIO MPUBENEHUS B IEHCTBUE HE TOJBKO
KOHTpPOJJIEpa TOPMO3a, HO W OOXOHHOro ycrpoiictBa. [IOCKOIBKY OOXOHHOE YCTPOWCTBO
COEMHEHO C KOHTYPOM PacTOPMaKHMBAHUs, MPHUBENEHUE B ACWCTBHE OOXOIHOTO YCTPOWMCTBA
BO3JIEIICTBYET Ha TOPMO3HBIE y3JIbl TOJBKO TOINA, KOTJIa KOHTYP PacTOPMa’kKUBaHUs HAXOIUTCS
IPYU TOBBIIEHHOM MaBJICHMH U aKTUBUpPOBaH. OOXOIHOE YCTPOHCTBO MOJKET IMPENCTaBISATH
coboli 0OXOMHOH KJamaH WM YCTPOWCTBO Ui VIPABJICHUS TEKydeH Cpenol, C TOMOIIBO
KOTOPOrO MaBJICHHE B KOHTYpE pacTOPMaKMBaHMS MOXeT ObITh cOpomeno. B kadectse
aNIbTEPHATHBBI, B COEUHEHUH C TOPMO3HOM MEalIbl0 MOXKET OBITh PACIIONOKEH 3IEKTPUIECKUN
WIM TUAPABINYECKUIl NepeKItoyaTellb, IPU ’TOM CT€HEPUPOBAHHbIN YIPABIAIOLINI CUTHAT WU
JaBJI€HUE MOXET HCIONb30BaTbCA Uil YOPABJIEHUS  OTAENbHBIM  T'MIPaBIUYECKUM
YOPABISAIOIUM  3JIEMEHTOM JUIsi cOpoca [aBJe€HHsT B KOHType pacropMaxkuBanus. Ilpu
yIpaBiIeHUHn OOXOMHBIM YCTPOMCTBOM C IOMOLIBIO pabouell TOpMO3HOW menanu, padorta

O6XOI[HOI>1 CUCTEMbI HWHTYUTHUBHO IIOHSATHA, IIPU 3TOM HGO6XOI[I/IMOCTI> B JOIIOJIHUTCJIbHBIX
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YIPABISAIONINX 3JIEMEHTAX B KAOMHE YIPaBJIEHUs [AXTHOTO TPAHCIIOPTHOTO CPEACTBA OTIAAAET.
B cooTBercTBMM € OZHUM BAapUAHTOM BBINOJHEHUs, TOPMO3HAasl CUCTEMA COJAEPKUT
TOPMO3HYIO Ieflajib U OOXOAHOM KJanaH, Kak pacKpbiTO B MPEAbIAYINEM BaPUAHTE BBITOJHEHMUS.
[Tepemernenre TOPMO3HOH Tenanu OMHOBPEMEHHO BO3AEHCTBYeT Ha OOXOMHOW KiamaH |
KOHTpoJutep TopMo3a. OnHAaKO, KOraa KOHTYP PacTOPMakKMBaHHs HE aKTHBHPOBAH, OOXOIHOM
KJIaTIaH BBIMOJIHSAET XOJIOCTOE JIBU)KEHHUE, NMOCKOJIbKY KOHTYP PacTOPMaKUBAaHHs B 3TOM ClIydae
HE HAXOIUTCS IMPHU TOBBILEHHOM MaBJICHUU U YyIpaBleHHE TeKydel Cpenoll HEBO3MOXKHO.
WHbiMu crioBamH, TepeMelneHre OOXOMHOro KJarmaHa LeyecooOpa3sHO TOJBKO B OCOOBIX
CUTyalMsIX, HarpuMep, NMpu OYKCHPOBKE, KOIZla CHUCTEMa pPAaCTOPMAKUBAHUS AKTUBHPOBAHA.
[IpenMyIecTBO 3TOrO pEIIeHUs 3aKJIIYaeTcs B TOM, 4YTO OOXOAHas cucTeMa padoTaer
HETIPEPHIBHO U HE TpeOyeT OT onepaTopa MOATrOTOBUTEIbHBIX U IOTIOJIHUTEIbHBIX MEP.

B cooTrBercTBUU ¢ OAHMM BapUaHTOM BBIMIOJHEHUs, TOPMO3HAsl CUCTEMA COJEPKUT y3el
TOPMO3HOH MeAau, CONepsKallfii paMmy, TOPMO3HYIO TeAallb, KOHTPOJIJIEP TOPMO3a 1 OOXOIHOMU
KJIanaH. Y3eJl TOPMO3HOW MeAaNy BBIMOJHEH C BO3MOXKHOCTBIO YCTAHOBKHM U Ch€Ma KakK OJHO
1es10€e, 9To objerdaer cOOpKy U OOCITY>KUBAHHE [IAXTHOTO TPAHCIIOPTHOTO CPENICTBA.

B cooTrBercTBUU ¢ OAHMM BapUaHTOM BBIMIOJHEHHS, TOPMO3HAsl CUCTEMA COJAEPKUT y3el
TOPMO3HOM TNE€AaIH, pPaCcKpBbITBI B MpPEeAbIAYLIEM BapuaHTe BbINOJHEHUs . Kpome Toro,
TOpPMO3Hasl IMeAalb COEAMHEHa C paMOMl TMOCPEACTBOM UIAPHUPHOIO COEAUHEHHs, 4YTO
o0ecrieunBaeT el BO3MOKHOCTb ITOBOPAUYMBATBCSI OTHOCUTENBHO pambl. KoHTpoiep Topmosa u
O0OXOMHOHM KJIamaH MOTyT OBITh PAaCIOJIOXKEHbI Ha MPOTHBOIOJIOKHBIX CTOPOHAX LIAPHUPHOTO
COCIMHEHMs, B pe3yJbTaTe€ Yero MOBOPOTHOE [ABI)KEHHE TOPMO3HOM INefald B OJHOM
HANpaBJIeHUH O0ECreYnBaeT MepeMelIeHue KOHTpOJUiepa TOPMO3a U OOXOOHOrO KJjamaHa B
MIPOTUBOIOJIOXKHBIX ~ HampasjieHUsXx. braromapss omnucaHHOMYy TOBOPOTHOMY —YCTPOMWCTBY
YIPOIIAETCS YCTAHOBKA KOHTPOJUIEPA TOPMO3a U OOXOHOTO KJIalaHa Ha y3Jie, TIPU 3TOM MOKET
OBITH O0ECTIEeueHO KOMITAKTHOE PACIIONIOKEHHE y3J1a TOPMO3HOMH Mejaiu.

B anpTepHaTHBHOM pellleHUU MPEAbIAYIIEro BapUaHTa BBIIOJHEHUS KOHTPOJUIEP TOPMO3a
1 00XOIHOH KJIamaH WM 00XOZHOE YCTPOHCTBO MOTYT OBITh PACIIONIOKEHBI HA OTHOM U TOH ke
CTOPOHE LIAPHUPHOTO COEIUHEHUS.

B cooTBercTBMM € OJHUM BapUAaHTOM BBINNOJHEHUs, TOPMO3Hasl CHUCTEMA COJEPKUT
pE3epBHYI0  T'MIpaBIMYecKyl0 cucremMy. OCHOBHONM TOPMO3HOH KOHTYp M KOHTYp
pPacTOPMaKMBaHUS SBJISAIOTCS OTAENbHBIMH THAPABINYECKUMH CHUCTEMAaMH, COAEp KaLUMU
BbIJIEJICHHBIE KaHAJbl JJIs1 TeKy4eil Cpeabl, YIPaBJISIOIINE 3JI€MEHTbl U UCTOYHHUKHU J1aBJIEHUS.
IIpeumy1ecTBO pe3epBHON CUCTEMBI 3aKJIOYAETCS B TOM, YTO OTKa3bl B OCHOBHOW TOPMO3HOMN

CUCTEMeE He MPEIATCTBYIOT paboTe CUCTEMBI PACTOPMAKIBAHHSI.
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B cooTBeTcTBHUM C OTHUM BapUAHTOM BBINIOJIHEHHSI, KOHTYP PACTOPMaKUBAHUS OTAENEH OT
OCHOBHOTO TOPMO3HOT'O KOHTYpa IOCPEACTBOM IO MEHbLIEH Mepe OAHOIO pa3AelUuTENbHOrO
KJIallaHa C YIIPaBJIEHHUEM IO JaBJICEHUIO. Pa3nenurenbHbI KianaH BBITOJHEH C BO3MOKHOCTBIO
OTKPBITUS TIPOTOYHOTO COENUHEHUs OT KOHTYpa pacTOPMakKMBAaHUSI K TOPMO3HBIM y3J1aM, €CIIU
JlaBlieHHEe B KOHTYpe pPAaCTOPMaKMBAHUs IPEBBbIIIACT 3aJaHHbI Tpefen  JaBJIEHHUS.
PaznenuTenbHbI KJIanaH UMEeT MePBOe HOPMAJTbHOE TOJIOKEHUE, TIPH KOTOPOM OT OCHOBHOTO
TOPMO3HOT'O KOHTYpa K MPUBOJAM PACTOPMAYKHBAHHS YCTAHABJIUBAETCS MPOTOYHOE COETMHEHHE,
U BTOPOE MOJIOKEHUE I TMEPEKPBITUS COENMHEHHs] ¢ OCHOBHBIM TOPMO3HBIM KOHTYPOM H
OTKPBITUSI COCTUHEHHS] OT KOHTypa PacTOPMaKMBAaHUs K MPUBOJAM pactopMmakuBanus. [Ipu
NoTepe JaBJICHHUS B OCHOBHOM TOPMO3HOM KOHTYpE pa3[eNUTENIbHBIA KJIallaH MOXKET
yIE€PKUBATHCS B HOPMAIBHOM IIEPBOM IMOJIOKEHHH 33 CUET CHJIbI YIIPYTOCTH MPYKUHBL 3aTeM B
KOHTYpe pPAaCTOPMAKMBAHUSI MOXKET OBbITh CO3JaHO TMIOBBIIIEHHOE JaBJIEHHE, IPH 3TOM
pa3leNUTEeNbHbIA KJIaaH MOXKET, B IPOLEecce YIpPaBISHHs IaBJI€HHEM, H3MEHHTb CBOE
NOJIOXKEHNE M TTOKIIFOYUTh CUCTEMY PacTOPMakuBaHUs. J[aBJIeHNE OTKPBITHS Pa3faeuTeIbHOIO
KJIaTTaHa MOJKET OBITh 337]aHO MyTeM MOAOOpa CHIIbI YIIPYTOCTH NPYKUHBL JlaBieHne OTKPBITUS
MOJKET COCTaBJIsITh, Harpumep, 10 Oap.

B cooTBercTBHM C OHUM BApUAHTOM BBINIOJHEHHUS, TOPMO3HAsI CUCTEMa COAEPIKUT /B
pa3leNuTeNbHBIX KJIallaHa, PACKPBITBIX B MpPEnbIIyLIeM BapuaHTe BbINONHeHUs. llepennuit
pa3ienuTeNbHbIM KJANaH IpeaHa3HaueH Ui OTNENEeHHs OCHOBHOIO TOPMO3HOTO KOHTypa B
HECKOJIbKUX TIEPEeJHUX TOPMO3HBIX y3J1aXx OT KOHTypa pacTOPMaXUBaHMs, a 3aJHUHN
pa3ienuTeNbHbIM KJanaH NpeAHa3Ha4deH Ul OTAEJEeHUs OCHOBHOIO TOPMO3HOIO KOHTYpa OT
KOHTypa paCTOPMaKMBAHUSI B HECKOJIbKUX 33HUX TOPMO3HBIX y3JIaX.

B cooTBeTcTBUM C OJNHMM BAapHAHTOM BBIMOJIHEHHS, IIAXTHOE TPAHCIIOPTHOE CPENCTBO
NpEeACTaBIsieT COOOH TOA3€MHOE INAXTHOE TPAHCIOPTHOE CpeAacTBo. HemocTaTok Takmx
TSDKENIBIX ~ INAXTHBIX TPAHCIIOPTHBIX CPEACTB, CHAOKEHHBIX MPYKUHHBIMH TOPMO3aMH,
3aKJIFOYAETCS B TOM, YTO TaKHe TOPMO3a MewmarT 3(PQPeKTHBHON OyKCHUPOBKE HEUCIPABHOTO
TPAHCIIOPTHOTO CPEACTBA. JTa MpoldiiemMa SBISIETCS XapaKTEPHOHM ISl TPAHCIIOPTHBIX CPEICTB,
UCTIONB3YIOIIUXCSl B IIAXTaX € OTPAHHYEHHBIM JOCTYIIOM K HEHCIIPABHOMY TPAHCIIOPTHOMY
CPeACTBY. DTO SIBISIETCS OCOOEHHO KPUTUYHBIM IPU HUCMOJIB30BAHUHU IMIAXTHBIX TPAHCTIOPTHBIX
CPEACTB B YCJIOBHUSIX INAXThl C TIOTOJKAMH, HE HMEIOIIUX YCUJIEHHs. PEMOHT U BBIBOJ
HEWCIIPABHOTO TPAHCIIOPTHOTO CPEICTBA MOKET OKAa3aThCsl HEBO3MOJKHBIM B CBSI3U C TE€M, UTO
paOOTHHKHU HE AOMYCKAIOTCS HA TAKUE YYACTKH.

B coorBercTBUM C OZHMM BAapHAHTOM BBINOJHEHUS, IIAXTHOE TPAHCIIOPTHOE CPEACTBO

npeacTaBisieT COOOH KOJIECHBIM IMOTrpPy34MK, NPEAHA3HAUYEHHBIH IJs1 TOA3EMHBIX INAaXT H



CoIep KAaIIUM KOBLI [JIsl MEPEMEIECHUsT U NMOTPY3KH pPa3pyLIEHHOW NOPHOM MOPOABI U PYAbl B
maxte. Takum 00pa3oM, yCTPOMCTBO [Tl BBIIOJIHEHUS! TOPHBIX PabOT IAXTHOIO TPAHCIOPTHOTO
CpeACTBa NMPEACTaBIISIET COOOH KOBIL.

B cooTrBercTBUM C OAHMM BapHAHTOM BBINOJHEHUS, LIAXTHOE TPAHCIIOPTHOE CPENCTBO
IpenCcTaBsieT cOOOM KOJIECHBIM CaMOCBAJl WIJIM LIAXTHBIA CaMOCBAJ, NpeJHA3HAYEHHBIN Ui
MOA3EMHBIX IIAXT M COAEp>KalUN CAMOCBAJIBHBIA Ky30B JUIsl NEPEMEINEHHUs pa3pyLIeHHOU
TOpHOH moponbl U pynbl. Takum 00pa3oM, YCTPOWCTBO IJisi BBIMOJHEHHUS TOPHBIX MOPOI
IIAXTHOTO TPAHCIIOPTHOT'O CPEACTBA MPEACTABIIAET COO0I CaMOCBAJIbHBIIN KY30B.

B cooTrBercTBMM C OJHMM BAapUAHTOM BBINOJHEHUs, IAXTHOE TPAHCIOPTHOE CPEACTBO
NPEACTABISIET COOON KOJIECHYIO0 OYypPHIIBHYIO YCTAHOBKY JUJISI TBEPABIX IMOPOJ, MPEAHASHAYCHHYIO
IUTA TIOA3EMHBIX IIAXT U COAEPIKAINYI0 OAHY WIJIM HECKOJBKO CTPEJ, OCHAIIEHHBIX OypHIIbHON
MAIIUHON JUIs TBEpAbIX mopoxd. Takum oOpa3zoM, yCTPOWCTBO IUIs BBIOJHEHHS TOPHBIX paboT
IIAXTHOTO TPAHCIOPTHOT'O CPENCTBA MPEACTABIIAET COO0H OypHIbHYIO MAIINHY.

B cooTrBercTBMM ¢ OJHMM BAapUAaHTOM BBINOJHEHUS, LIAXTHOE TPAHCIIOPTHOE CPENCTBO
COINEPKUT IO MEHbIIeH Mepe OOUH OYKCHPHBIM 3JIEMEHT, O0eCIeYMBAOLINN BO3MOXKHOCTB
OYKCHUPOBKH HEHCHPABHOTO IIAXTHOTO TPAHCMOPTHOTO cpenctBa. OObIMHO OYKCHPHBIN 3JIEMEHT
pacmoyioKeH B 3aJHEM KOHLE IIAXTHOrO TPAHCIOPTHOIO CpeAcTBa, TO €CTb Ha
MIPOTUBOIOJIOKHON CTOPOHE TPAHCIOPTHOIO CPEACTBA OTHOCHUTENIBHO YCTPOWCTBA IS
BBIMIOJTHEHUSI TOPHBIX paboT. ByKCHPHBIH 3JIeMEHT YCTaHOBJIEH C BO3MOXKHOCTBIO TIepEeMeIeHHs
OTHOCHUTEJIbHO TPAHCIIOPTHON TENEeXKH M HMEeT HOpPMalbHOE Hepadodee IOJOXKEHUEe H
aKTHBHUPYEMOE IOJIOXKEeHHe OykcupoBku. Kpome TOro, mOABHXKHBIA OYKCHPHBIH 3JIEMEHT
COCNMHEH C TUAPABINYECKHMM HACOCOM, BBINOJHEHHBIM C BO3MOXXHOCTBIO  CO3aHMS
THIPABIMYECKOrO JABJICHHUS B KOHTYPE PACTOPMAKUBAHHMS TPU TMEPEMELICHUH OYKCHPHOTO
3JIEMEHTa W3 HOPMAJIBHOIO Hepado4Yero TOJOKEHUS B AaKTHBHPOBAHHOE IIOJIOKEHUE
OykcupoBku. UHBIMU CIIOBaMU, AaBlieHHE, HEOOXOIUMOE Il OTKJIFOYECHUS MPYKUH TOPMO3HBIX
y3JIOB TPHU BKJIIOYEHUU OYKCHPOBKH, CO3J1A€TCs aBTOMATHYECKH U Oe3 HCIIOJIb30BAHUS KaKHX-
au00 BHEIIHUX WU OTAENbHO PACIOJNOKEHHBIX YCTPOHCTB. [ mapaBiauueckwii  Hacoc,
NPUBOAUMBIA B JEHCTBHE OYKCHPHBIM  3JIEMEHTOM, MOXKET TPEACTaBIATh  CcoOOH
TUAPABINYECKUA LWIWHADP, ACUCTBYIOIMUN KaKk BTOPOH MCTOYHUK [ABJIEHHUs B KOHTYypE
pacTopMakuBaHus. | MapaBIHUeCKUuil LUIMHAP MOXKET MPENCTABIATh COOOH MHTErPHUPOBAHHBIN
KOMIIOHEHT OYyKCHPHOTO »3JieMeHTa. B kadecTBe anbTepHATHBBI, MABIKEHHE OYKCHPHOTO
3JIEMEHTa MOXeT OBITh NpeoOpa3oBaHO W3 MPSIMOJIMHEHHOrO IBM)KEHHS BO BpALICHHUE IPH
YCIJIOBHH, YTO HACOC MOXKET MPEACTABIATh COOON POTALIMOHHBIN HACOC.

B coorBercTBMM € OIHUM BAapHAHTOM BBINIOJHEHUs, YCTPOHCTBO COAEPKHUT OYKCHPHBIH



9

KPIOK, TPUKPEIUIEHHBII K TPAHCIIOPTHOMY CpEeACTBY U (YHKUIMOHAIBHO CBSI3aHHBIA C
TMIPABINYECKUM LIUJIHHAPOM, B PE3YJIbTATE YErO TArOBOE YCHIINE, MPUIIOKEHHOE K OYKCHPHOMY
KPIOKY, IPUBOJAUT B NEHCTBUE T'MAPABINYECKUN HUIMHADP. [ mapaBiInueckuii LIUIMHADP COEAUHEH
IJs1 Tepefadd TUAPABIMYECKOrO JaBJE€HUS K TOPMO3aM TPAHCIOPTHOIO CPEACTBA JUIA
pacTOpMakuBaHMUS TOPMO30B M obecnedeHuss BO3MOXKHOCTH OykcupoBku. Ilpu cHsTum
OYKCHUPOBOYHOTO YCHJIMSI TIPY’KMHA BO3BpalaeT OYKCUPHBIH KPIOK B HUCXOMHOE MOJIOXKEHHE,
o0ecrieunBasi, TEM CaMbIM, BO3MOXKHOCTb MIOBTOPHOT'O UCIOJIb30BAHHSI TOPMO30B € MPY>KUHHON
aktuBanued. OnHMCaHHOE BbIIE OOXOAHOE YCTPOMCTBO BBIMOJHEHO C BO3MOXHOCTBIO cOpoca
JaBJIEHHS B TOPMO3aX B O BpeMsi OyKCHPOBKH.

B coorBercTBUM C OOHUM BAapUAHTOM BBINOJHEHMs, KOHTYP PACTOPMA)KHUBAaHMsS HMEET
OTAENbHBIA THIPABINYECKUN HACOC, BBIMONHAOLMINN (YHKIMIO BTOPOrO MCTOYHMKA JIABJICHUS,
9TOOBI, TEM CaMbIM, IIOBBIIIATH JABJICHHWE B KOHType pacTopMakuBaHust. OToenbHbINA
HAarHEeTaTeNbHbI Hacoc paboTaeT HE3aBUCUMO OT OCHOBHOTO THAPABIMYECKOrO Hacoca M
OykcupHOro smeMeHTa. OTHETbHBIN HIPABINIECKUNA HACOC MOXKET paboTaTh B PYYHOM PEXHUME,
WIA JK€ HAacOC MOXKET IPUBOAUTBCS B JEHCTBHE C HCIOJb30BAHHWEM OTAEIBHOrO OJoKa
3JIEKTPONUTAHUS, COAEPKALLErO JIEKTPOABUIATENb U AKKyMYJIATOP SHEPIUU.

B coorBercTBUM C OOHUM BAapUAaHTOM BBINOJHEHMs, KOHTYP PACTOPMA)KUBAaHUS HMEET
OTAENBHBI TUAPOAKKYMYJISITOP, BBINOJHSIOMUN (PYHKIMIO BTOPOrO HCTOYHHUKA [aBJICHUS,
YTOOBI, TEM CAMBIM, ITOBBIIIATH AABJICHHE B KOHTYPE PACTOPMaXKUBAHUS.

B cooTBercTBUM C OJHMM BapUaHTOM BBINOJHEHMs, KOHTYP PacCTOPMAKMBAHUS MOXKET
comepkaTh 1Be WM Ooyiee CUCTEM CO3/aHMs TOBBIIEHHOTO JABJICHUs, ONMHMCAHHBIX BBIIIE B
BAapUAHTaX BBINOJHEHUS.

B coorBercTBUM € OZHMM BapHAaHTOM BBINIOJHEHMsS, B OCHOBHOM TOPMO3HOM KOHTYpE
CO37A€TCsl OBBILIEHHOE IaBJIEHUE C MOMOLIBI0 OCHOBHOTO T'MIAPABINYECKOrO HACOCA IIAXTHOIO
TPAHCIIOPTHOTO CPEACTBA.

B coorBercTBMM € OOHUM BApPUAHTOM BBINOJHEHUS, KOHTYP PACTOPMAXXKUBAHUs WU
TOPMO3HBIE Y3JIbI MOTYT UMETh JUCTAHLMOHHO YIIpaBJIieMble KJlamaHa ajsi cOpoca NaBJeHUS B
NPUBOAAX pPACTOPMaXuBaHus. J(MCTAHLIMOHHO YyIPABJSEMBI KJAMaH MOXET MPEACTABIATh
coOOW  BJEKTPUYECKHII  KJIamaH,  BBIIOJHEHHBIH € BO3MOJKHOCTBIO  HANpaBJICHUS
npeoOagaroIero JaBjIeHUs IPUBOJA PACTOPMAKUBAHUS B JIMHUIO Pe3epByapa U MPEeKpaIleHus
MOJAYU HAXOASILIEHNCs MO AABJIEHUEM TEKY4Y€H Cpefbl U3 KOHTYpa pacTOPMaXMBAHUS B PUBOJ
pacTopMakuBaHusl. JIMCTAHLIMOHHO YNIPABJIEMbIM JJIEKTPUYECKUM KJIANIAaHOM MOJKHO YIIPaBIISITh
C TIOMOIIBIO YIIPABIISIOLINX CHUTHAJIOB, IEpeNaBaeMbIX M3 KaOWHBI YIPABICHUS MIAXTHOTO

TPAHCIIOPTHOTO CpeACTBA, WJIHW XKE€ CHUTHAJIbl MOILYT OBITh CTCHCPUPOBAHbBI C MOMOIIbBIO
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NOPTAaTUBHOrO OJoKa yrpaBieHus. JIMCTAHIIMOHHO YINpaBIsieMbId 3JIEKTPHUUECKUI KJIanaH
MOXeET OBITb pacloJIO)KeH B COENMHEHMM C TOPMO3HBIMU y3JlaMH WJIM B KOHTYpe
pPacTOpMaKMBAHMUSI.

OnucaHHbIe BBIIE BAPUAHTHI BBINOJHEHUS MOTYT ObITh OOBEAMHEHBI I BbIPAOOTKH

NnoaAXOAAIINX pemeHm‘/i, 150%(S310)1105).¢ H606XOI[I/IMI::I€ BBIICYIIOMAHYTBIC ITPU3HAKH.

KPATKOE OIIMCAHME YEPTEXEN

HekoTopble BapuaHTBl BBIMOJHEHUS OMUCAHBI Oojee MOAPOOHO Ha MPUIIAraeMbIX
4EepTeKax, HA KOTOPBIX:

@ur.1 n3obpaxkaer cxeMaTH4eCKuil BUJ COOKY KOJIECHOTO TIOrPy34HKa,

@ur.2 n300pakaeT CXxeMaTHYECKUH BHUA TOPMO3HOH CHCTEMBI IAXTHOTO TPAHCIIOPTHOTO
CpencCTBa,

@ur.3 wusobpaxkaer CXEeMaTHYECKHH BHJI 4YacTH TOPMO3HOW CHCTEMBI, COIepIKallel
00XO0IHOE YCTPOUCTRO,

@dur.4 wusobpaxkaer CXEMaTUYECKH BHJI 4YacTH TOPMO3HOW CHCTEMBI, COIepIKallel
ANbTEPHATHBHYIO OOXONIHYIO CHUCTEMY Il OOECIEeYEeHUs TOPMOXKEHHs NMPH aKTHBHPOBAHHOM
KOHTYp€ PaCTOPMaKUBaHUSI,

@ur.5 nzo0pakaer CXxeMaTU4eCKUi BUJ YaCTU TOPMO3HOH CUCTEMBI, B KOTOPOI 00XOIHOM
KJIAIlaH U KOHTPOJIJIEP TOPMO3a NPUBOIATCSA B NIEUCTBUE TOPMO3HON MENAIIBIO,

@dur.6 u3zodpakaer CXeMaTHYeCKUH BHUA YACTH TOPMO3HOW CHCTEMBbI, B KOTOPOH
KOHTPOJUIEP TOPMO3a U OOXOIHOM KJIallaH UMEIOT OTAENIbHBIE 3JIEMEHTbI PyYHOTO YIIPABICHHUS,

®ur.7 uzo0pakaeT CXeMaTHYECKHH BUA HECKOJbKUX AaJIbTEPHATUBHBIX HCTOYHHUKOB
JaBJIEHUs! JUTsI CO3AaHUSI HEOOXOIUMOTO JAaBJICHHS ISl KOHTYpa PacTOPMakKMBAHUSI TOPMO3HOM
CUCTEMBI, U

®ur.8 u3o0pakaeT CXeMaTHUECKHIA BH]] y3Jia TOPMO3HOM MEAaIH.

Jlns obecriedeHus1 ICHOCTH, Ha 4YepTekax MOKa3aHbl HEKOTOPHIE BAPHAHTHI BBITOJHEHHUS
PaCKpBITOTO pelIeHHust B YIpOIIeHHOH ¢opme. Ha deprexax OOMHAKOBBIE HOMEpa MO3MLUN

0003HaYar0T ONUHAKOBBIE 3JIEMEHTBL

ITOAPOBHOE OITMCAHHME HEKOTOPbBIX BAPUAHTOB BBITIOJIHEHM A

Ha ®ur.l B kauecTBe mnpuMepa MIAXTHOIO TPAHCIOPTHOTO CpencTBa 2 u300pakeH
KosecHbIi morpy3unk 1. ITlaxTHble camocBanbl U OypUIIbHBIE YCTAHOBKU JJISI TBEPIBIX MOPOL
TAKKE ABJIAIOTCS MIAXTHBIMU TPAHCTIOPTHBIMU CPECACTBAMU 2, COACPNKAIIUMHU T1O MeHbIIEN MEPE
OJTHO YCTPOMCTBO 3 IJIs1 BBINOJHEHUS TOPHBIX paboT. OmucaHHBIM Croco0 M peleHne MOryT

MPUMEHATBHCA Ha BCEX TUIMAX MIAXTHBIX TPAHCIIOPTHBIX CPEACTB U B HaCTHOCTH, HA TEX, KOTOPHIC
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npeaHa3HaueHb! JUI1 padOT B MOA3EMHBIX IIAXTaX.

Konecubiii norpy3uuk 1, nokasaHubiii Ha Pur.1, cOOEp;KUT TPAHCIIOPTHYIO TENEKKY 4 U
KOBII 5, COEAUHEHHBIM C TPAHCIOPTHOWU TENEXKKOH 4 C BO3MOMKHOCTBIO IEPEMEILECHMUS.
TpancnopTHas Tenexka 4 COEep>KUT NEPEIHIOI OCh 6 ¢ IEPEIHUMH KOJIecaMH 7a U 3aJJHIOI0 OCb
8 ¢ 3amaumMu konecamu 7b. Komeca 7 wuMerOT TOpMO3a C TpPY)XHHHOH aKkTUBaLMEH U
ruapaBianyeckuM pactopmakuBanneM (SAHR — Topmo3za), coeaMHEHHbIE C THIPABIUYECKUM
TOPMO3HBIM KOHTYpPOM. TpaHCHOpTHas TeNeKKa COAEPKUT TakKe€ OCHOBHYK) CUJIOBYIO
YCTaHOBKY 9, C KOTOpOH MOXKET OBbITh COENMHEH OCHOBHOW TuapaBindeckuii Hacoc 10 ms
CO37aHUs] THAPABIMYECKOrO AABJIEHUS [JIs1 TUAPABINYECKON CUCTEMBI KOJIECHOIO NOrpy3unKa 1.
B HOpManbHBIX yCIOBHSX 3KCILTyaTallUM KOJECHOIO MOrPy3YMKa TUAPABINYECKOE N1aBJICHUE,
CO37aBa€MO€ OCHOBHBIM T'HJAPABINYECKMM HacocoM 10, MOXeT Takxke IepenaBaTbCsl B
TOPMO3HYIO cucTteMy. Ha @ur.1 Takke Moka3aHo, 4TO 3aJHHUI KOHEL TPAHCIOPTHOM TeNeKKHU 4
MOJKET UMeThb OYKCHpHBIA 35meMeHT 11, Hampumep, OYKCHUPHBIN KPIOK, NPeIHA3HAYCHHbIA IS
OYKCHPOBKM HEHUCIPABHOIO KOJIECHOTO IOrpy3dnka. bykcupHbslii smemeHnt 11 moxer, ¢
BO3MOKHOCTBIO TEepeMeIleHus, ObITh COSAMHEH C TPaHCMOPTHOW Tenexkkoi 4. Ha mepemnem
KOHIIE TPAHCIIOPTHOW TeNeXXKH 4 pacroynokeHa kaOuHa 12 ympaBieHHs, UMEroInas TOPMO3 U
Apyrue CpencTBa yIpaBiIeHUsI.

Ha ®ur.2 u3obpaxxena TopMo3Hast cucremMa 13 KOJecHOro rnorpysyuka 1, mokasaHHoro Ha
@ur. 1. Kaxablii U3 TOPMO3HBIX y3J10B 14, COEMHEHHBIX C NEPEAHUMH KOJeCaMU 7a U 3aJHUMHU
KosecaMu 7b, COIEepIKUT MO MEeHbLIEH Mepe OAHY MPYXKUHY S ISl OACOSAMHEHHsT TOPMO30B 15
U 10 MeHbIIel Mepe onuH npuBoa RA pacTopmakuBaHUs AJisl paCTOPMakKUBaHUS TOPMO30B 15.
Topmoza 15 w™oryr comepxaTh IUCKOOOpPa3HbIE TOPMO3HBIE 3JIEMEHTBI ISl  CO3JaHMSI
TOPMO3HOIO YCHJIMsI, WIH K€ TOPMO3a MOIYT COAEpKaTb, HAIPUMEDP, TOPMO3HBIE KOJOIKH.
Topmosnbie y3mbl 14 coequHEHBI C THAPABIMYECKUM OCHOBHBIM TOPMO3HBIM KOHTYpOM 16,
KOTOPBIN COAEPKUT IO MEHbIIEH Mepe OAUH NMEepBbId MCTOYHUK Psl naBneHus u no meHblIen
mepe onnH koHTpoiuiep BC Topmosa. Ilepseiii nctournk Ps1 naBneHust MokeT ObITh COETUHEH C
OCHOBHOW THMAPABIMYECKON CHCTEMOI KOJIECHOIO TMOrpy3duMKa WU MOXET COAepkKaThb
oTnenbHbI rHapaBiudeckuii Hacoc. Konrpomtep BC Topmo3a MoskeT OBITH pacroiioXeH B
KaOWHE YIpaBJIEHUs, BCIEICTBHE YEro ONEpaTop MOXKET YIpPaBisATh padoToi mpuBomoB RA
pactopMaxkusanusi. Kpome toro, Topmo3sHas cucrema 13 comep:KuT ruapaBiIndecKuil KOHTyp 17
pPacTOPMaKMBaHMsI, HMEIOINMM BTOPOM HCTOYHUK Ps2 nasnenus. Bropoir ucrouHuk Ps2
JaBIIEHUsI MOXKET padoTaTh HE3aBUCHMO OT MEPBOro MCTOYHMKA Ps1 naBrneHus:, BCaencTBUe 4ero
npusoapl RA pacTopmakuBaHUs MOTYT HAaXOJIUTBCS IO MOBBILICHHBIM JaBJICHHEM AaXKe MpU

OTKa3e OCHOBHOH TOpPMO3HOMN cucteMbl. O0a TOpMO3HBIX KOHTYpa 16, 17 comep:kar oTaenbHbIe
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HarHeTaTeNbHble KaHaubl 18, 19, oTneneHHble Apyr OT Apyra Ha NMepenaHer U 3agHen ocsix O, 8
IIOCPENCTBOM pa3JeNUTeNbHbIX KianaHoB 20a, 20b MM COOTBETCTBYIOMIMX YIIPABISIOLINX
sneMeHTOB. PasznenurenpHple knamansl 20a, 20b Moryt u3OuparenbHO YIpaBIATh MOAaden
TeKy4el cpenbl MO JaBJIEHUEM B TOPMO3HBIE y31bl 14.

Ha ®wur.3 usobpaxkeHa TopMo3Has cucrema 13, mmeromias oOxomHoe ycTpoiictBo 21,
BBIIOJIHEHHOE, B OTBET HAa YIPAaBJSIIOINME JEWUCTBHS, ¢ BO3MOXKHOCTBIO COpoOca JaBJICHUS B
koHType 17 pacropmarkuBanusi. OOXOIHOE YCTPOWUCTBO 21 MOKET COAEpPKaTh YMPABIISIOLIMIA
3JIEMEHT 22 1U1s1 CO3[aHMsl ABUKEHUNM PYYHOrO YIPABJICHUS WM CUTHAJIOB ISl YIIPaBJIEHUS
paboToli yIpaBJISIOIIETO 3JIeMeHTa 23, PaCIONOKEHHOTO B MPOTOYHOM COOOINEHUN ¢ KOHTYPOM
17 pacropmakuBaHUs. YTPABISIOMUNA 3JIEMEHT 22 MOXKET MPEICTaBiIsITh COOOH HAKUMHYIO
KHOTIKY WJIM DPblYar YIPAaBJCHUs, BBIMOJHEHHBI C BO3MOJKHOCTBIO BO3JEHCTBUS Ha padoTy
YIOPABISIOMEr0 3JIeMeHTa 23, KOTOPBIH MOXKET NPEACTaBIsATh COOOH, HampuMep, KIamaH.
VYhpapnasromuii 3J€MeHT 23 MOXET OTKJII0YaTh COCJUHEHHE CO BTOPBIM HCTOYHUKOM Ps2
JABJICHUST M MOXET COEIUHATb KOHTYp 17 pacropmakuBaHUsl C BBINYCKHOW JIMHUEH, B
pe3yJabTaTe 4ero B KOHTYPE PacTOPMaKMBAHHS JaBJIEHHE MOXKET ObITh COpPOLIEHO B OTBET HA
YIPaBJISOLNE AEUCTBYUS, BBITOIHIEMbBIE YIIPABIISIOLUM 3JIEMEHTOM 22.

B HOpManbHBIX YCIOBUAX YIPABJSIEMBbIM JAAaBJICHUEM pa3ieauTenbHbl kijganaH 20
HaXOJUTCSl B MEPBOM YIPABISIFOLIEM MOJIOKEHUU 24a, Tak Kak IEepBast JIMHUs 25 yIpaBICHUs
JaBIEHHEM HAXOAWTCS IOJ| IOBBIIIEHHBIM JaBJIEHHEM Orarofapsi HaBJIEHUIO B OCHOBHOM
TOPMO3HOM KOHType 16. PaznenurenpHblii knanaH 20 Takke NepeMeLIaeTCss B HAIPaBJIEHUU
NEePBOTo MOJOKEHUs 24a ynpaBiieHUs MOCPEACTBOM MPYKUHbI 26. Kornga OCHOBHON TOPMO3HOM
KOHTYp 16 OTKJItOUEH, a KOHTYp 17 pacTopMa’kuBaHMsI HAXOAUTCS NPU MOBBILIEHHOM JIABJICHUH,
BTOpass JUHUS 27 YNpaBjeHUs AAaBJAECHUEM pPa3AeNUTENbHOrO kjanaHa 20 HaXOOUTCS MpHU
NOBBIIIEHHOM JaBJI€HUHM, NpU 3TOM KkjianaH 20 mnepeMelmaercs HPOTUB CHJIBI YIPYTOCTH
NpPYXKUHBI 26 B HANpaBICHWU BTOPOrO yhpaBisiomero mosnokeHus 24b. Cuny ynpyroctu
NPY)KUHBI MOJKHO pEryJHpPOBaTh TaK, 4YTOOBI HW3MEHEHHE YIPABISIOLUINX MOJOXKEHUH
MPOUCXOAWJIO TOJBKO B  pe3yibTaTe MPEBBbINIEHUS 33JaHHOTO MpeAena  AaBJIeHUs,
cocraBisitoniero, Hampumep, 10 OGap. IlpuBom RA pacTopmakuBaHHs MOXKET MPENCTaBIISTh
co0OW THAPABINYECKUA LMJIUHIP WIH, B KA4eCTBE AJbTEPHATHUBBI, OH MOXET IPEICTABISTH
coO0OW THMAPAaBIMYECKWI JBUTATENb, COEAMHEHHBIH C 3yOUaTbIM MEXaHH3MOM IS
npeoOpa30BaHus CO3JAHHOTO BPAIATENIbHOIO ABIDKEHHSI B IPSMOJIMHEHOE BIKEHUE.

B nepsom ynpasisirolieM MoJOKeHUH 24a OCHOBHOM TOPMO3HOW KOHTYp 16 coenuHeH ¢
npusogamu RA pacropmakuBaHus, a KOHTyp 17 pactopmaskuBaHusi OTKIO4eH. Bo BTOpOoM

YIPABISAOLEM TOJNOKEHUH 24b OCHOBHOH TOPMO3HOH KOHTYp 16 OTKiIrOYeH, a KoHTyp 17
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pacTopMakuBaHHs TMoOnkIO4eH. [Ipu sTom pexxkum padoThl MOACOETUHEHHOTrO KOHTypa 17
PacTOPMaKUBAHMSI MOKHO OTMEHHUTB ITOCPEICTBOM OOXOAHOrO ycTpoiicTa 21.

Ha ®ur.3 nns sicHocTH MokasaH TOJabKO ofauH npuBoa RA pacropmaxusanus. OnHako
pasaenuTenbHbli Kianad 20 MOJKET HAIpaBJIATh HAXOMALIYIOCSA MO NMOBBILICHHBIM AAaBJICHUEM
TEKy4yl0 Cpely B OUH WM HECKOJIbKO IPUBOAOB PACTOPMaKMBAHHS HA OJHOW U TOH K€ OCH C
MOMOILBIO HAarHETaTeNbHOro KaHaja 28. KpomMe Toro, OCHOBHON TOPMO3HOW KOHTYp 16 moxker
OBITh COCOMHEH C OJHUM WJIM HECKOJbKUMH JPYTUMH Pa3AeIUTEIbHBIMH  KJIATIAHAMH
MOCPECTBOM HArHeTaTeJbHOrO KaHajia 29, mpu 3TOM KOHTYp 17 pacTOpMa)KMBaHUsS MOXKET
UMETb C HUMH COOTBETCTBYIOIEE COCAMHEHHE IOCPENCTBOM HarHeTaTenbHOro kaHana 30.
IMpuaIMn paboThl TOPMO3HON CHCTEMBI 13 OCTaeTcst HEM3MEHHBIM, HE3aBUCHMO OT KOJIMYECTBA
OCell IWAXTHOrO TPAHCIOPTHOIO CPEACTBA M KOJUYECTBA YIPABIAEMBIX TOPMO3HBIX Y3JIOB.
Taxum obpaszom, @ur.4-6 ynpomeHsl aHAJIOrHYHO JIst OONbIIeH SICHOCTH.

TopmosHast cucrema, m3oOpaxkeHHass Ha Pur.4, mo CyIIecTBY aHAJIOTMYHA CHCTEME,
nokasaHHoW Ha ®wur.3, 3a uWCKIOYeHHEeM OOXOmHOro ycrpoiictBa 21, xotopoe Ha Pur.4
pacrojoXKeHO B JMHUM JABJIEHMs], COENMUHSIOIEN pa3aenuTenbHblil kiamad 20 u npusoag RA
pacropmakuBanusi. [lpu 3TOM 00XOmHOE YCTPOHCTBO 21 MOKET COAepKaTh JJIEKTPHYECKU
yrpaBisieMblii 00XOAHOH KyamaH 31, BBIMONHSKOIMMNA (PYHKLIHUIO YIIPABISIOIIEro 3JieMeHTa 23.
VYnpasieHue yOpaBiIOLUM KiIamaHoM 31 MokeT OBITh OCYINECTBJIEHO AMCTAHIMOHHO C
MIOMOILBIO 3JIEMEHTA 22 PYYHOrO YIPABJICHUs], HAIPUMEP, KHOIKH YIPABJICHUs], KOTOPast MOXKET
HAXONUThCsl B kKaOuHe ympasienus. Ha ®ur.4 obxomHol kimamaH 31 HaxXomuTcs B MEPBOM
YIPABJSIOLIEM MOJOXKEHUH 322, B KOTOPOM YCTaHOBJIEHO COCIUHEHHE MEXIY Pa3AelUuTEebHbIM
kyanaHoM 20 u npusogoM RA pacropmakusanust. [Ipu npuBeneHnn B 1eHCTBHE YIIPABISIIOILIETO
sJeMeHTa 22, KJanaH MepeKJIIoYaeTcss BO BTOPOE YIpaBJsOIIee MOJokKeHue 32b, B KOTOPOM
COEIMHEHNE C PA3[eIUTENbHBIM KianaHoM 20 MepeKkpbhITO, a COeIUHEHHE C pe3epByapoM 33
oTkpeiTo. Takmm oOpa3oMm, B mpuBoge RA pacTopMakuBaHHs IaBJIeHHE COpPachIBAeTCs, a
TOPMO3a TPUBOIATCS B JeHCTBHE. AHAJOTMYHOE OOXOAHOE YCTpOHCcTBO 21 MOXeT ObITh
YCTaHOBJIEHO U HA APYIUX OCAX U KOJECax MAaxXTHOrO TPAHCIOPTHOIO CPEACTBA.

Ha ®ur.5 nokazana anpTepHaTHBHAsT CUCTEMa Uil yhOpaBjieHus: kKoHTposuiepom BC
TOpPMO3a B OOXOIHBIM yCTpoiicTBOM 21 ¢ mcmosb3oBaHueM pabodeil TOpMO3HOW menmanu 34.
Kontponnep BC Topmosa u obxonmHoil knamaH 36 obxomHoro ycrpoiictBa 21 moryTt ObITh
PAacIoNOKeHbl Ha MPOTHUBOIIOJIOKHBIX CTOPOHAX IIAPHUPHOTO coenuHeHus 35. Takum oOpasom,
npu HakaTUU TopMo3HOW mnemanmu 34 koHTposwiep BC Topmosa u obxomHoi kiamaH 36
NEepeMELIAoTCsl B MPOTUBOMOJOXKHBIX HampasieHusx. Kontpomnep BC Topmosa moxer

NPEACTABIATh COOOM HANpaBJIEHHBIM KJIANaH ¢ TPeMs YIPABJSIOIUME MOJOXeHusmMu 37a-37b.
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B nepsoM ympasismomeM MOJOKEHUH 37a OCHOBHOM TOPMO3HOM KOHTYp 16 Haxomurtcs mpu
MOBBIIIEHHOM [IaBJIEHUU, IIOCKOJbKY COECIMHEHHE C TNEepBbIM HUCTOYHUKOM Psl nasnenus
OTKpbITO. BO BTOpOM ympasBisoOlEeM MNOJOXKEHUH 37C OCHOBHOM TOPMO3HOM KOHTYp 16
coequHeH ¢ JjuHMed T pesepByapa, W TOpMO3a NpPUBOAATCS B JAelcTBHe. B Tperbem
YIpaBISIOIIEM TIOJNIOKeHUH 37b Bce coeauHeHWsl NepekphiThl. [lpuBeneHue B neiicTBue
TOPMO3HOM nenanu 34 mogHUMaeT BBEpX YNpaBJsIFOIINA KianaH koHTposuiepa BC Topmosa, npu
5TOM TOPMO3Has nenajib 34 u koutposuiep BC TopmMo3a MOryT OBITh BO3BpAIEHbI B HOPMAJIbHOE
HIDKHEE TMOJIOKEHHE TIOCPEACTBOM MPYKMHHOTO 3jieMeHTa. OOXOMHOM KianaH 36 MOXeT TakKe
NPEACTaBIATh COOOM HAmNpaBJIEHHBIH KJAlMaH C HOPMAJbHBIM TIEPBBIM  YIPABJISIFOIIAM
nosioxkeHueM 38a, B KOTOPOM KOHTYp 17 pacTopMmakuBaHUsl MOAKIOUYEH KO BTOPOMY UCTOYHUKY
Ps2 naBnenuwsi, a coenmHeHue ¢ JuHHer T pesepByapa mnepekpoito. OOXOMHONM KiamaH
YAEPKUBAECTCS] B HOPMAJIBHOM NEPBOM YNPABIAIOLIEM MOJOKEHUH 383, HAIpUMEp, ¢ MOMOLIBIO
npy>xuHbl 39. IIpu HaxkaTUM TOPMO3HON NENATIN POIUKOBBIN 351eMEHT 40 Ui COOTBETCTBYIOIIUM
3JIEMEHT MepeAadd yCUJUs WU INOPLIEHb MNEPeAacT MEXaHHWYEeCKOe [BUXEHHE TOPMO3HOU
neganu 34 oOxomHOMy KiamaHy 36 M mepeMeInaeT ero B HaNpaBIeHWH BHU3. 3aTeM
aKTUBUPYETCS] BTOPOE YIIpaBIsioInee rnonoxkenue 38b, mpu 3ToM KOoHTYp 17 pacTopMakuBaHUs
coenunsiercst ¢ quHuer T pesepByapa, a COeAUHEHHE CO BTOPBIM MCTOYHUKOM Ps2 naBnenus
nepekpbiBaercsa. KoHCTpykImst U paboTa pa3aenuTenbHbIX KianaHos 20 U TOPMO3HBIX y3J0B 14
MOTYT OBITh aHAJIOTHYHBI TOKA3aHHBIM Ha MPEIbIIYLINX YepTekKax.

Ha ®ur.6 packppITO pelieHue, OTINYaroLieecs: OT PeLIeHUs], TOKa3aHHOro Ha Pur.5, Tem,
yT0 OOXOAHOHN KjamaH 36 MPUBOAMTCS B NEHCTBHE HE TOPMO3HOH Menajbio, a pbrdarom 41
ynpasieHusi. Peryar 41 ynpaBieHHss MOXKET ObITh PACcIONOXKEH B KaOWHE YNpaBJICHUS WIHA B
IPYyroM MecCTe.

Ha ®ur.7 noka3zaHbl HEKOTOpPBIE NpUEMJIEMblE BTOpPble MUCTOYHUKU Ps2 naBnenus nis
CO3JIaHUsI TIOBBIIIEHHOTO AaBJIEHHs B KOHTYpe pacTopMakuBanus. HeoOxommmoe naBieHue
MOXeT OBITh CO34aHO C TIOMOLIBKO y3Jia 42 HArHeTaTeNbHOTO HACOCA, YCTAHOBJIEHHOTIO B
coennHeHUN ¢ OykcupHbIM 3jemeHToM 11. Ilpu sTom Oykcupubiil snemeHT 11, Hampumep,
OYKCHPHBIA KPIOK, PAcCMOJOXKEH ¢ BO3MOKHOCTBIO TepeMelneHus mroka 43 mopiuas 44
LWIMHIPA, B pe3yJibTaTe 4ero nopuieHb 45 nepemMelnaercss BHYTpU LiIMHApPa 44 u co3gaer
MOBBILIEHHOE JaBjieHHe B kamepe 46 ckatus. Co3gaHHOE JaBJI€HHE MOKET IepenaBaThCs B
KOHTYp pPacTOPMaKuMBaHUs uepe3 HaropHoe oteepctue 47. Ilpm cHATUM OYyKCHPOBOYHOTO
ycunus mpy>kuHa 48 MOXKeT BEpHYTh OYKCHUPHBIH 3jeMeHT 11 u nopmens 45 B MX HUCXONHbIE
HOpMaJIbHbIE TOJIOKEHHs. TakuMm o0pas3om, Ui OCYLIECTBIEHHs OYKCHUPOBKM LHIHHIP 44

IeNCTBYeT KaKk HACOCHOE YCTPOWCTBO IMPU BbIIBHKEHUU OykcupHOro snemenrta 11. B kauectse
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anbTePHATHUBBI, KOHTYP PacTOPMaKMBaHUsI MOKET COAEpP>KaTb OTHENbHbIA THAPABINYECKUI
CUJIOBOM arperat 49, copep:kalui ruApaBIndecKkuii Hacoc 50 U CHJIOBYHO YCTaHOBKY 51 njst
npuBeneHuss B neidctBue Hacoca S50. CuioBas yCTaHOBKa MOXKET NPEIACTABIATH COOOM
3JEKTpOABUraTeNb M, IpU 3TOM CHIJIOBOH arperaT 49 MOXeT cofepskaTb HAKONMUTENb SHEPTrUu
1151 IPUBENEHUs B AeiCTBHUE IBUraTens. B kauecTBe aJbTepHATUBBI, CUJIOBAsl YCTAHOBKA MOKET
NPEACTABIISITh COOOW YIPaBISIEMbIH BPYYHYIO PBIYarOM HJIM COOTBETCTBYIOIIMH 3JieMeHT. B
KayecTBe APYrof aJbTepHATUBbI HCIIOJB3YIOT HAKOMUTENIb NAaBJICHUA WIM aKKyMyJsTop 52
JaBJIEHUs AJI CO3/1aHUs MOBBILIEHHOTO aBJIEHUS B KOHTYpe pacTOPMaKUBAHUSA. AKKYMYJISITOP
52 maBneHust COCTOUT U3 oObeMa 53 s raza, odbema 54 1iisi THAPABIMYECKON TEKY4YeH Cpeasl U
Pa3IETUTENBHOTO 3JIEMEHTa 55, TAKOro Kak MOPLIeHb WM MeMOpaHa, YCTAaHOBIEHHOTO MEXKAY
obpemamu 53, 54. I'mapaBimueckas TeKy4ast Cpeia MOJKET XPaHUTBCS B 00beMe 54, Tpu 3TOM
o0peM 53 1A raza MoxerT OBITb NPEABAPUTENBHO HAMOJHEH Ta30M IO MOBBIIEHHBIM
naBieHHeM. 3a pabodnM COCTOSTHUEM aKKyMyJATOpa 52 MOKET OCYINECTBIATHCS KOHTPOJb AJIS
o0ecrieueHNs HENMpPEpBIBHOW padoTBl aKKyMyJsITOpa, 4YTOOBI TOANEPKUBATh HEOOXOIMMOe
JlaBJIEHUE B KOHTYPE pacTOPMa kKMBaHMUSI.

Ha ®ur.8 nokaszan y3en 56 TOPMO3HOW NeAanu, COAEpKalud pamy S7, TOPMO3HYIO
nenaib 34, mapHupHOE coennHenue 35, korTpomiep BC Topmosa u obxongHoe ycTpoiicTso 21.
Pama 56 moxeT comepskaTh KpenexHble CPEeACTBA Il YCTAHOBKU HA LIAXTHOM TPAHCIOPTHOM
cpencTse y3na 56 TOpMO3HOH nepanu B Buae onHoro uenoro. Konrponnep BC Topmosa mosxer
NPEACTaBIsATh COOOH HAMpaBJICHHbIN KJamaH, COEJUHEHHBbI C TOPMO3HOH menajibio 34
NOCPEICTBOM MOIBEMHOrO pbiuara 58 u mapuupa 59. OOxomHoe ycTpoicTBo 21 comepkuT
00xomHO# Ki1anaH 36, MpUKPEIUIEHHBIH K pame 57 U conepkaiuii nopiieHb 60, oOpaleHHbIH K
topmosHoil nenanu 34. TopmosHas nemanb 34 MOXKET COAEp:KaTb MOBOPOTHBIN posuk 40,
BBINIOJIHEHHBI C BO3MOXKHOCTBK) Ha)KaTWUs HA MNMOplieHb 60 npu NpUBENEHUM B [AEUCTBUE
TOPMO3HOH nenanu 34.

B xadecTBe ajnbTEpPHATUBEI, y3€J TOPMO3HOHW NeNaiy, KOHTPOJUIEP TOPMO3a M OOXOMHOM
KJIATIaH MOTYT OBITh PACIIOJNIOKEHBI HA OJHOHW M TOW K€ CTOPOHE OTHOCHUTENbHO MIAPHUPHOTO
COEAMHEHUs, WM JK€& HX [OJOKEHHE MOXKET OBITh MPOTHBOIOJIOXKHBIM TIOJOKEHUIO,
noka3anHoMmy Ha @ur.5 u 8.

Uepre:xku U COOTBETCTBYIOIEE ONMMCAHUE TMPEAHA3HAUEHbI JIMIIb JJIsl MOHUMAaHUs WAEH
n3o0perenus. B nmeransx m3obpereHne MoxeT ObITh M3MEHEHO B mpeneiax oObema (opmyJibl

n300peTeHus.



OOPMVIJIA U30BPETEHUA

1. TopmosHast cucreMa (13) maxTHOTO TPAHCIIOPTHOTO CPeAcTBa (2), comepsKarast:

HECKOJIbKO MPYKHMHHBIX TOPMO3HBIX y3JI0B (14) ¢ ruppaBindeckuM pacTOPMakKHMBaHUEM,
npuyYeM TOPMO3HbIe y3iibl (14) comepkaT nmpyskuHsl (S) s IPUBEAEHUS B 1efiCTBUE TOPMO30B
(15) u rugpasnudecky ynpasisemble mpuBoasl (RA) pacTopMaskuBaHUS Uil PACTOPMA KUBAHHS
TOpMO30B (15),

TUAPABIMYECKU OCHOBHOW TOPMO3HOH KOHTYp (16), COEmWHEHHBII C TEpPBBIM
ucrounukoM (Psl) maBnenus m ¢ mpuBogamu (RA) pacTopMakMBaHUSI M COAEPIKALIMIA T10
MeHbInei Mepe oguH KoHTposuiep (BC) TopMosa, IMEIOLIH TIepBOE YIPABISIOIIEe MOJOKEHNE
(37a) nns moBbleHust naBneHust B npuBonax (RA) pacropmakuBaHusi Uil pacTOPMakKUBaHUS
TopM0o30B (15) m BTOpOE ympaBnstouiee nojoxenue (37¢) mis cOpoca NaBIeHHUs B MPUBOIAX
(RA) pacTopmaskuBaHUsI 1UTs IPUBEIASHHS B IeHCTBUE TOPMO30B (15),

ruapasiIndeckuii KOHTYp (17) pacTopMakuBaHMs, CONEPIKAIIUI MO MEHbLIEH Mepe OIUH
BTOpOH MCTOYHHUK (Ps2) maBneHWs Ui CO3MaHUsl TOBBILIEHHOTO AaBiieHHus B npusopax (RA)
PacTOPMaKUBAHHS U, TEM CaMbIM, JUIsI aKTHBaLUU KOHTYpa (17) pacTOpMaKMBaHHs HE3aBUCUMO
OT OCHOBHOT'O TOPMO3HOT0 KOHTypa (16),

OTJIHYAKMIASICA TEM, YTO TOPMO3Hast cuctema (13) Takke COOEpsKUT IO MEHbIIEH Mepe
OHO 00XOAHOE YCTPOMCTBO (21), BBIMOJHEHHOE C BO3MOXKHOCTBIO H30MpaTenbHOro copoca
nasneHust B koHType (17) pacropMakuBaHus AJIsl NMPUBEAEHUs B jaelicTBHe TOpMo30B (15), B
pesyabraTe yero topmosa (15) mpuBOASTCS B NEHCTBUE C MOMOIIBI OOXOAHOTO YCTPOWMCTBA
(21), HecMOTps Ha akTUBALMIO KOHTYpa (17) pacTopMaskUBaHUS.

2. TopmosHast cuctema 1o 1.1, oTiMYaroIascs TeMm, 4To 0OXOomHoe yctpoicTtBo (21)
COIEPKHUT MO MEHbLIeH Mepe oauH 00XomHOW kjamaH (36), coeanHEHHBIH ¢ KOHTypoM (17)
pacTOPMaKMBaHUSI, TPU OSTOM OOXOAHOW kyamaH (36) BBIMOJHEH C BO3MOXKHOCTBIO
NEPEKIIIOUEHUs] M3 TEepPBOro yIpaBisiomero nojoxenus (38a) Bo BTOpoe ympabisiroInee
nonoxenue (38b) s copoca naenenust B KoHType (17) pacTopMakuBaHUsS M, TEM CaMbIM, JJIs
NpUBENEHUs B IeicTBHE TOPMO30B (15).

3. TopMo3Has cucTtemMa MO M.2, OTIMYAKOLIASCS TE€M, YTO OHA COAEPKUT TOPMO3HYIO
nenanb (34) nns ynpasneHust padoroii koHTpoiiepa (BC) Topmo3a OCHOBHOTO TOPMO3HOTO
KoHTypa (16), a oOxoxHoM KinanaH (36) pacmoioskeH TaKUM 00pPa3oM, YTO OH TaKKE MPUBOIUTCS
B JICVICTBHE TOPMO3HOM renabio (34).

4. Topmo3Hasi cucTeMa MO 1.3, OTIMYAIOINASCS TEM, YTO OHAa COAepxkHuT y3en (56)
TOPMO3HOHN menanu, coxepxkammii pamy (57), topmosnyr nexanb (34), xoutpomiep (BC)

TOpMO3a U 00XonHOH kiamaH (36), mpudueM TOpMO3Has nepaib (34) coenuneHa ¢ pamoit (57)
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MOCPEACTBOM IMAPHUPHOTO coeanHeHus (35), 4yro obecmednBaeT BO3MOXKHOCTH TIOBOPOTA
TopMO3HOH nepanmu (34) orHocurenbHO pambl (57), n konTposep (BC) Topmosa u oOxonHoM
kJjanad (36) pacroyioskeHbl Ha MPOTUBOIOJIOKHBIX CTOPOHAX INAPHUPHOrO coenuHeHus (35), B
pes3yJibTaTe uero MOBOPOTHOE IepeMelieHne TOPpMO3HON menmanu (34) B OAHOM HaIpaBJIeHUU
obecrieunBaeT BO3MOKHOCTD IepemerneHust konrposuiepa (BC) topmosa n 00xomHOro kianaHa
(36) B IPOTHUBOMOJIOKHBIX HAMIPABICHHSIX.

5. Topmo3Hast cuctema 1o Jrobomy u3 mm.l-4, ornuuaromascs Tem, 4to KoHTyp (17)
pPacTOPMaKUBAHHSI OTAEIEH OT OCHOBHOTO TOPMO3HOTO KOHTYpa (16) mocpencTBOM Mo MeHbLIeH
Mepe OJHOro pa3ienuTe]pbHOro kiamaHa (20), ymopaBissieMOro JaBJCHHEM, IPHYEM
pasnenurenbHblid kianaH (20) BBIIOJHEH C BO3MOMKHOCTBIO OTKPBITHS THIAPABIHYECKOTO
coenuHeHus: OT KoHTypa (17) pacTopMakMBaHHUS K TOPMO3HBIM y3iaM (14), ecnu naBieHue B
koHType (17) pacTopMakiBaHUS MPEBBIIACT 3aaHHBINA TPEIeT JaBICHUS.

6. lllaxTHOE TPAaHCHIOPTHOE CPEACTBO (2), comepkaliee:

TPAHCHIOPTHYIO TEJIEXKKY (4) ¢ HECKONbKIUMHU Kostecamu (7),

IO MEHbIIeH Mepe OAHO VYCTPOWCTBO (3) Ui  BBIMOJIHEHUS TOPHBIX padoT,
YCTAHOBIIEHHOE HA TPAHCIIOPTHON Tenexkke (4) s BBIMOJHEHNs TOPHBIX pador,

TOPMO3HYIO cuctemy (13), comepskalnyr HECKOJIBKO MPYKUHHBIX TOPMO3HBIX y3J10B (14)
C TMAPABIMYECKUM PACTOPMAKMBAHUEM, YCTAHOBJIEHHBIX Ha Kosiecax (7), mpudeM TOPMO3HbIE
y3nbl (14) umeror ruapasnudeckue npuBoabl (RA) pacropmakuBaHus, a TOPMO3HAsl CUCTEMA
(13) Takke COHEPKUT TUAPABIMYECKUI OCHOBHOW TOPMO3HOH KOHTYp (16) W OTHEnbHBIN
rugpasiamyeckuii - koHTyp (17) pacropmakuBaHusi Juis  akThBaumd  npuBogoB  (RA)
pacToOpMasKUBaHHS,

NpUYeM OCHOBHOM TOPMO3HOI KOHTYp (16) comepxut nepsbiii uctouHuk (Ps1) naBnenust
u koHTpoiep (BC) TopMosa ais HampaBJieHUs] THAPABIMYECKOro AaBlieHUs K npuBonam (RA)
pacTOPMaKUBAHHS UL  PacTOpPMakuBaHus TOpMo30oB (15) B ycnoBusx  OOBIMHOTO
UCTIOJIb30BAHUS IAXTHOTO TPAHCIIOPTHOTO CpeacTBa (2),

nipu 5ToM KOHTYP (17) pacTopMaKuBaHUsI CONEPIKUT BTOPON UCTOUHUK (Ps2) naBneHus u
110 MEHbIIEH Mepe OUH YIPABIISIOLINHA 3JIEMEHT Uil HE3aBUCHMOH Tepenayn ruAPaBInIeCcKOro
nasneHus Kk npusoaaM (RA) pactopmakuBanus npu cOpoce MaBJI€HUs] B OCHOBHOM TOPMO3HOM
KoHType (16), n

1o MeHble Mmepe omuH Oykcupubidi dnement (11), obecneunBaromuil BO3MOKHOCTB
OYKCHPOBKH HEHMCITPABHOTO LIAXTHOT'O TPAHCIIOPTHOTO cpencTna (2),

OTJIMYAIOLIeeCsl TeM, 4TO TOpMO3Has cucreMa (13) BBINOJIHEHA B COOTBETCTBHU C

MPeIUIeCTBYIOLIUME .1 1-5 U comepkuT yka3zaHHOe oOxomHoe ycrpoiictBo (21) miust cOpoca



nasneHust B KOHType (15) pacTopmaskuBaHus A obecrieueHus! BO3SMOKHOCTH TOPMOXKEHHS TIPU
OyKCHpOBKeE.

7. IllaxTHOE TPAHCIOPTHOE CPEACTBO MO I.6, OTJIMYAOLIEecs TeM, YTO OyKCHUPHBIH
sneMeHT (11) pacmojioskeH C BO3MOXKHOCTBIO IE€PEMEIIEHUs OTHOCHTEIbHO TPAHCIOPTHOM
Tenexxku (4) M MMeeT HOpMalbHOE Hepabodee IOJIOKEHHE M AaKTUBHPOBAHHOE ITOJIOKEHHE
OYKCHUPOBKHM, TpUYEM MOIBUKHBINH OyKCHpHBIA 3eMeHT (11) coenMHeH C THAPaBIMYECKUM
HacocoM (42), BBINOJHEHHbIM C BO3MOKHOCTBIO CO3JIaHUSI THAPABJINYECKOTO MAABICHHS B
KoHType (17) pacTopMaKuBaHHMsS TPU MEpeMelleHun OykcupHoro osnementa (11) wu3
HOPMAJIBHOT'O TIOJIOKEHHUS XOJIOCTOTO XOZa B AKTUBUPOBAHHOE MOJIOKEHHE OYKCUPOBKH.

8. IllaxTHOE TPAHCMOPTHOE CPEeACTBO MO N.6 Wik 7, OTAMYArolleecs TEM, YTO
YOPABISIOIIUHN 3JIeMEeHT KOHTypa (17) pacTOpMaskuBaHUS MPEACTABISET COOOU pa3eIUTeTbHbIN
kyanaH (20), ynpaBisieMblil JaBJIEHUEM, BBIOJHEHHBIH C BO3MOXKHOCTBIO OTHEJEHHs OPYr OT
Apyra OCHOBHOTO TOpMO3HOro KoHTypa (16) u koHTypa (17) pacTopMakuBaHHs, €CIIH aBJICHUE
B KOHTYpe (17) pacTopMakiBaHUs HIDKE 3aJaHHOTO MpeJesa JaBICHMUS.

9. Cnoco0 ympaBieHUs MPYKUHHBIMH TOPMO3HBIMH y3iaMu (14) ¢ ruagpaBiInyecKuM
PacTOPMaKMBAHHEM LIAXTHOTO TPAHCIIOPTHOTO CPEACTBA (2), BKIFOYAIOLIHUIL:

CO3JIaHH€ MMPABIMYECKOrO aBJIE€HUs] B OCHOBHOM TOPMO3HOM KOHTYpe (16) ¢ momoInbto
nepsoro ucroynuka (Psl) naBnenus,

yIpaBJieHHe Nojayeil ruapaBInuecKoro aasjeHus B npusoabl (RA) pacropmaxkuBaHus
TOpMO3HbIX y3510B (14) ¢ ucnonb3oBanueMm koutposiepa (BC) Topmosa, COeIMHEHHOTrO C
OCHOBHBIM TOPMO3HBIM KOHTYypoM (16),

HAINpaBJIeHUE TeKy4el Cpelbl MOJ TUAPABINYECKUM JIABJIEHUEM B OCHOBHOM TOPMO3HOM
koHType (16) B mpuBoael (RA) pacropmaxkuBaHusi IJisi pacTOpMakMBaHUs TOpMO30B (15) ¢
MIPY>KUHHON aKTUBaLMel,

HarpaBJIEHUE TEKy4el Cpenbl MOJ TUAPABINYECKUM JJABICHHEM B OCHOBHOM TOPMO3HOM
kouType (16) 3 mpuBonoB (RA) pacropmaskuBanus mis cOpoca nasienust B mpuBogax (RA)
pacTOpMaKMBaHUs M JUIsl TIPUBEACHUS B AeiicTBue TopMo3oB (15) mocpenctsom mpyskuH (S)
TOPMO3HBIX y31I0B (14), n

n30UpaTebHOE HANpaBleHHEe TEKy4el Cpeabl IMOJ THIPABINYECKUM MaBIECHHEM U3
BTOporo ucrounuka (Ps2) maenenuss uepe3 ornenbHbli KOHTYpP (17) pacTopMakuBaHUS B
npuBoabl (RA) pacTopmakuBaHusl, aKTUBUPYs, TEM caMbIM, KOHTYp (17) pacTropMakuBaHus AJst
HE3aBHUCHMOT'O pacTOpMakMBaHUs1 TOpMO30B (15) mpu cOpoce naBneHNnss B OCHOBHOM TOPMO3HOM
KoHType (16),

OTJIMYAIOLIUICS TeM, 4YTO u30HpaTenbHO cOpachiBalOT paaBieHHe B KoHType (17)
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pacTOpMaKMBaHMsI IIOCPEACTBOM 00X0HOrO ycTpoiictsa (21), coennneHHoro ¢ koutypom (17)
pacTOPMaKMBaHUs, U TNPUBOAAT B AeiicTBue TopMo3a (15), HeCMOTps Ha aKTHMBHPOBAHHBIN
KOHTYp (17) pacTopMakuBaHuUs.

10. Cnoco®6 mo 1.9, oOmMYarOmMACS TeM, YTO OTCOeauHsIoT KoHTyp (17)
pacTopMa)kuBaHUs OT BTOPOro ucrounuka (Ps2) naBieHust u n30UpaTeNbHO pa3rpyKaroT KOHTYP
(17) pacTopmaskuBaHHsI TIOCPEACTBOM 0OXOIHOTO KiamnaHa (36), COeqMHEHHOTo ¢ KOHTYpoM (17)
pacTopMaskuBaHHUsI.

11. Cioco6 mo 1.9 wiu 10, oTnHyaromuiicss TeM, YTO MPUBOMAST B IOEHCTBHE OOXOIHOE
ycTpoiictBo (21) ¢ momoImibpid TOpMO3HOH memanu (34), BBINOJHEHHOW C BO3MOKHOCTBIO
ynpasieHus: KoHTposuiepoM (BC) TopmMo3a 0CHOBHOTO TOpMO3HOTO KOHTYpa (16).

12. Cnmocob6 mo mobomy u3 mm.9-11, OTIMYArOIIMHCS TEM, YTO OCYLIECTBISFOT
yIpaBlieHue TOpMO3HOH cructeMoit (13) mocpencTBomM 0O6XOomHOTro ycTpoicTBa (21) nuims mocie
CO3JIaHUsI TTOBBILIEHHOTO AaBleHMs B KOHTYpe (17) pacTopMaskuBaHHsL.

13. Cnocob mo mobomy w3 mim.9-12, OTIUYAOIIMICS TE€M, YTO CO3JAIOT MOBBIIIEHHOE
nasneHne B KoHType (17) pacTopMakMBaHUsI aBTOMAaTUYECKH B OTBET Ha OYKCHPOBKY LIAXTHOTO

TPAHCIIOPTHOTO CpencTna (2).
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