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(54) TPAHCMOPTHOE CPENCTBO C QJIEKTPOTAIOW

{67) Pedpepar:

WMcnonbzoBaHwe: TpHacnopTHbIE CPEACTBa Ha
Konecax, BbINMOMHEHHBIE C  SNEKTPOTAroH,
Hanpumep WHBaNMOHbIE KONACKN, SNekTpokapbl W
T.M. CyWHOCTE M30BpEeTEeHWsA: B TPAHCTNOPTHOM

cpefcTRe  KaxAblid M3 SMeKkTponpuBOACE
ABKMXKEHWA COoOepXuT 6nox ynpaBneHna, cunoBoi
npeobpasoearens 7 nepBLIA

3MNEeKTPOMEXaHUYECKMA BNOK, BLINOMHEHHLIA C
WCNONHUTENEHLIM  ABWraTeNnemM, pelyKTopoM W
MeXaHWYEeCKkUM TCPMO3oM. B ycTpolicTeo BBEAEH
BTOPOWA 3MNEeKTPOMEXaHWNYECKMIA 6noxk
ITOPMOXKEHWA/, COeAMHEHHBIA C TOPMO3OM,

nepBLIf snNekTpoMexaHudecknid Bnok cHabxeH
M3MepUTENeM YIMOBCIro MONOXEHWA U 4acToThl
BpalleHWa Bana WCrMonHATENEHOro Agurartens,
CMIMOBROM Npeobpa3soBaTents BhINOMHEH G BXOAOM
Ona OTKMoYeHWs NUTaHWa, Gnok ynpaeneHUs

HapgeneH NOrMYeCcKnm nepekniovaTenem,

ynpaBnaeMbIm

KIMTHOHOM, NemMeHTamMn

CPABHEHUA, KOPPEKTUPYIOWMMK STIEMEHTAMU 1
chopMMpoBaTENEM YNPaBMAOWMX CUrHanos. MNpu

STOM
TRAHCNOPTHOro

obecneunsaeTtca TOPMOXXeHWe

cpeactBa Kak B peXuMme

"anekTpuyeckero appetupa” ¢ UCNonNs3cBaHUEM
3aMKHYTBIX MO CKOPOCTM W YIY KOHTYPOB B
3NEeKTPONPUBOAE OBWKEHWA, TaK WU ¢ NOMOLLbLIO
MEXaHWYECKOro TopMo3a. [lpu{eM BKITHOYeHWE
nocnegHero NPoOM3BOAMTCH NWWE Toraa, Korga

HeoGXOAMMO  pA3rpy3WTs  OCHOBHOW  NpUBOA
OBWKEHMS W B aBapUiHbiX  pexuMMax.
MoofoepxaHue MexaHWdJeckoro TopMoza  BO
B3BEEHHOM COCTOAHWU {koneca

pPacTOPMOMKEHBI) OCYLLECTBNAETCH NPU Mansix

SHeproasaTpaTax

Gnarogaps  NPUHATOMY

BbINOMHEHWUID BTOPOTO  SMeKTpOMEXaHUHecKoro
onoka. 4 3.n.d-nbl, 2 un., 1 Tabn.
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(64) ELECTRIC TRAGCTION TRANSPORT VEHICLE

{67) Abstract:

FIELD: storage-battery trucks; invalid
carriage. SUBSTANCE: each motion electric
drive has control unit, power converter and
the first electro-mechanical unit, which has
actuating  engine, reduction gear and
mechanical brake. The second
electro-mechanical unit is introduced into
the device (the brake unit), which s

connected with brake. The first
electro-mechanical unit is provided with
unit for measuring angular position and
rotational frequency of actuating engine.

Power converter has input for power turning
off. Control unit has logic switch,

controlled switch, comparison  elements,
correcting elements and control  signal
former. Transport vehicle may be braked as
in ‘"electric arrester" mode when using
circuits being closed for speed and angle,
and by means of mechanical brake. The
mechanical brake is brought into operation
in the cases only, when the basic drive
should be unloaded and in alarm modes.
Mechanical brake is sustained at operational
condition (wheels are released) due to
specific construction of the second
electro-mechanical unit. Power consumption
for wheel releasing is reduced. EFFECT:
reduced power consumption. 5 cl, 2 dwg, 1 tbl
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NaobpeTeHne OTHOCUTCH K TPAHCMOPTHLIM
CPEAcTBAM  Ha  KOMecax, BbINOMHEHHBIM ¢
SNeKTROTAroW, U MOXeT ObiTb WCNONb3OBAHO,
HANPUMER, B  WMHBANMOHBIX  KOMACKAX,
aneKkTpokapax WM T.N. HEe3aBUCUMO OT 4Kcna
BEIYLIMX KOMec.

W3BecTHO  TpaHCNopTHOE  GCPeacTBO  C
aNeKTPOTAroOW, cofepXallee OBa BeAyLIMX
Korneca C  OTAENbHbIMA - 3MeKTRONpPUBOAAMA
OBUAMEHWUS, KaXA0e W3 KOTOPBIX BLIMOMHEHO ¢
MUKPOMpPOLIECCOpHLIM - BNOKOM  YNpaBneHus,

CUNOBbLIM npeobpasoBaTenem "
3MEeKTPOMEXaHUYSCKUM Gnokom, nyneT
yNpaBnNeHnua ¢ PYKOATKOW ynpaBneHWa Tuna
"MKOUCTIK", 3aJaTYUKOM CKOpOCTK 7]
HanpaeneHWs ABWMKEHWS, aKkkyMynsATOPHYHO
Barapeto. Mpwn 3TOM KaKabIiA K

SNeKTpoMexXaHUYeCKAX onokos
SNeKTponpueoOoB  ABMAEHWA BBINOMHeH C
WCNONMHUTETBHLIM 3rnekTpoaBuraTernem,
NnogKknio4YeHHbIM K BeIXOoOy CHMNOBOro
npeobpasopaTens U MexaHW4eckKu coedWHEHHbIM
C OCbH COOTBETCTBYHOLWEro Bedyllero Koneca

[1].

HepocTtaTkom YKa3aHHoro W3BECTHOIo
PELIEHMs SBNAEeTCA Hanvdue B TOPMO3HOMH
CUCTEME 3MNEKTPOMArHUTHEIX MydT, KOTOPbIE NPK
JBUNEHWMM TPaHCNOpPTHOMO cpeACTBa HaxcaaTcs
BO BKMIOMEHHOM COCTOSHWW. CBA3AHHLIA G 3TWUM
PACXOL SNEKTPOIHEPTMK CTAHOBUTCA OCOBEHHO
HexenaTenbHbIM B AaBTOHOMHOW  cucTeme
nNUTaHWa TPaHCNOPTHOrO CpeacTea, B YacTHOCTH
OT aKkKyMynATOpHOW Gatapen, Tak Kak NpUBOAWT
K CHWXEHWID 3anaca Xxoga TpaHCMOPTHOro
cpefctea. Kpome TOro ynpaeneHWe ykasaHHbIMK
MychTammn Yepes NynbT ynpaBneHUs CBA33AHO C
JacTo NOBTOPSIOLLMMCS peXnMomM
"BKMOYEHO-BLIKMOYEHO"  (MpKM NPOXOXKOSHWUM
PYYKM  yMnpaBneHus Jepe3 HelTpansHoe
nonoMeHuWe), 4TOo co3fjaeT HeydoGeTBa Ans
nonbL30BaTens 13-a3a WymMa, NOABNALWErocs Npn
cpabatbiBaHuM MydpT, onpegenseT Hanuuive
SMEeKTPOMAarHUTHbIX nomex W CHWXeHWe
HaOeWHOCTH. KMaBecTHoe pelweHue
XapaKTepUayeTcs Talkke HEeBLICOKOW TOUYHOCTEIO
NO3VUNOHNPOBaHNA B peXKMe OCTaHOBKWA.

Hanbonee Ennakmm peleHnem K
npeanaraeMomy no COBOKYMHOCTH
CYLUeCTBEHHbLIX  MPU3HAaKOB  ABNAETCH
TPAHCMNOPTHOE CPEACTBO C SNEKTPOTHArOR B B1Uae
Kpecna-konsickk, cofepxaliee aBa BedyLlux
Koneca ¢ OTAENLHBIMA NPUBOLAMM OBUKEHMWA,
Kaxaoe W3 KOTOpblX BbINOMHEHO ¢ 6Gnokom
yNpaBneHns, CWUNoBbIM npeobpascBatensm WU
SMEeKTPOMEXaHUYECKAM 6nokom, nyneT
ynpaBneHns G PYKOATKOW ynpaBneHus Tuna
"MKOWCTUK", 3a4aTHUKOM CKOPOCTH 7]
HanpaeneHna ABWXKEHUS U JaTYUKOM HyNeBOro
NOMNOXEHWS  PYKOATKA  yrnpasneHns,
aKKyMyNaTOPHYH GaTaper), nNpy STOM Kax bl 13
3MEeKTPOMEXaHUYECKMUX 6nokos NpUBOACE
OBWXEHWA  BEINOMHEH € WCNOMHUTENEHBIM
sneKkTpoABUraTenaM, Bamn KOTOPOro CBfA3aH
JYepes pedykTop C OCbl0 Beyllero Koneca W c
MexXaHW4eCKMM TOPMO30M [2].

HepocTtaTkom YKa3aHHOro W3BECTHOIO
pelleHus, BeiBpaHHOIC B KadYecTBe MpoToTWUna,
ABMNAETCA MCNONL3OBAHWE B TOPMO3HOR cUcTeMe
YCTPOWGTB B BWAE 9SMEeKTPOMAarHUTHbIX MydT,
TpebylolWKWX pacXoaa SNekTposHepri B pexume
JBUXEHMA HA WX NogdepXKaHWe BO BKITOUSHHOM
COCTOAHWMK, YTO CHWXaeT 3anac Xoda B cUcTemMax
C aBTOHOMHEIM NUTaHWeM, coafasT HeyaobcTea
B SKCMyaTauMyW U3-3a 4acToro nepeknkyeHus
IVIbeT M CBA3AaHHOIO C 3TUM aKyCTHUYeCKOoro wyma,
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onpedenseT Harnu4ue SNekTPOMarHUTHLIX MoMeX
M CHUWKEHWE HageKHOCTW. 3TO  pelleHue
XapakTepusyeTcs KpoMe TOro  HEBLICOKOM
TOMHOCTBI0 NO3ULMOHWEPOBAHWS NMPU OCTAHOBKE
TPAHCMNOPTHOTO  cpefcTBa, &  NpPUMEeHeHUe
KOHTAKTHOTO  (MOTEeHLMOMETPUYECKOrO)
3afaTuMKa CKOPOGTW  [OBMKEHUS  CHUXaeT
HaAEXHOCTb CHUCTEMBI.

B TpaHCnopTHOM CpeAcTBe G SNeKTpoTArol
no MaoBbpeTeHWio pellaeTes aajaqa NoBbILEHUS
HaOEKHOCTY, CHUKEHWSA pacxoga
SMNEKTPOSHEPTMW,  MOBBILLEHUS  TOYHOGTU
NO3ULWOHUPBOBAHWS NPKY OCTAHOBKAX, CHUXKEHUS
WyMa W SMeKTPOMArHUTHBIX NOMEeX.

YkasaHHaa 3ajada pelaeTcs Tem, JYTo B
M3BECTHOS  TPaHCNOPTHOE  CPedcTBO G
ANeKTROTArOW, cofepxallee SNeKTPOnpyUBOaL!,
KaKabIA 13 KOTOPBIX COCTOMUT 13
nocneaoBaTensHo COEUHEHHBIX 6noka
ynpaeneHus, cunoeoro npeobpa3osatens U
anekTpOMeXaHWUeckoro  Brnoka  OBMKEHUS,
BbINONHEHHOMO c MCNOMHUTENEHEIM
anekTpoABUraTenemM,  CBA3aHHBEIM  Yepea
pPedyKkTop C OCbH COCTBETCTBYHLWErNO BedyLlero
koneca, W MeXaHU4eCKWMM TOPMO30M, NynsT
yNpaeneHnss ¢ 33JaTdMKOM  CKOPOCTH W
HanpaeneHus ABWKEHNS, BREJSH
IMNEeKTPOMEXaHUYECKMA  BINOK  TOPMOXKEHUS,
BHIMOMHEHHBIA € BXCAamMW MO YvCny
aneKkTRONPMBOACE WM COWMM  BLIXOAOM,
CBA3AHHEIM C  MEXaHWYEeCKUMKM TOpMO3amu
nocrneiHWx, B KaxOoMm snekTponpueode 6Gnok
yNpaeneHus cHabxeH YanoM  JorMyeckoro
NEpPEKNiOYEHNs C TPeMs BXOJaMmuM WU Tpems
BbIXOAAMK, YNpaBnAeMbiM NepeknoyaTensM,
[BYMSl  3rieMeHTamMu CpPaBHEHWUSA, [AByMS
KOPPREKTURYOLWLUMIA 3nemMeHTamm "
hopMUpoBaTENeM YNPaBNAKLWX  CUrHAMoOB,
anekTpoMexaHWueckuid  Gnok  ABMKEHUs -
M3MEPUTENEM YINOBOTO MONOKEHUS W YacToThl
BpaLlEHNA Bana WCMOMHWTENBHCTC
anekTpoaBWraTens, a Kaxabld - GUNOBOI
npeobpasoBaTelb BbINOMHEH c
OONONMHUTENBHBIM BXOAOM OTKIMKOMEHWA NUTAHKA,
NP STOM B KaKOOM SMEKTPONPUBOLE MEpEbIiA
BXOL, MNEPBOro  9NeMeHTa  GPaBHEHWS,
ABNAOWMACA BXOAOM 6noka ynpaBneHws,
NOAKMIOYEH K BLIXOAY 3a4aTyMKa CKOPOCTH U
HanNpaBneHWa OBWKEHWA, a BTOROA BXo4 - K
NEPBOMY  BLIXOAY WM3MEpUTens  YIMoBCro
NOMNOXKEHWS M YacToThl BpalleHWs Bana
WCNOMHWUTENBHOTO  SNEeKTpoABUraTens, Bxopn
NEPBOTrO  KOPPEKTUPYIOLLEro SMeMeHTa  Yepes
ynpaenseMelli nepeknyatent COSOMHEH ©
NEPBLIM BXOZAOM M BBIXCAOM MERBOTO snemeHTa
CPaBHEHWA, @ BLIXOL - C OAHWM W3 BXCAOB
BTOPOrO SMNeMeHTa CPaBHEHWS, NOAKMKYEHHOTO
APYTM BXOFIOM KO BTOPOMY BLIXOZY W3MepuTens
YIMOBOIC NONOXEHWS ¥ YACTCThI BpalLeHWs Bana
WCNOMHWTENEHOTO  SneKkTpogsuratens, a
BBIXOAOM - KO BXOAY BTOPOIO KOPPEKTUPYIOLLEro
aneMeHTa, BXOAbI chopMUpoBaTENSs
YNPaBMSIOWMX CUTHANOB COedUHEHE! C BEIXOA0M
BTOPOro KOPPEKTUPYIOLLErC snemeHTa U obonmm
BbIXOAAMW U3MEPUTENSA YIMOBCIO MOMNOKEHWUA U
yacToThl BpalleHWUs Bana WCMOMHUTENBHOIC
SMNeKTROABUraTENsl, A BLIXOZ SBMAETCH BEIXOAOM
Onoka ynpaeneHWa, BXoApl yana NOrM4yeckoro
nepeknioueHns NoAKMoYeHbl K MEPBOMY BXOLY
NEPBOro SNEMEHTA CPABHEHWS, BLIXOAY BTOPOro
aneMeHTa CPaBHEHWA W BTOPOMY BbIXOOY
M3MEPUTENS YITIOBCIO MOMNOXEHUS M YacToTh
BpaLleHs Bana WCMOMHWUTENBHOIC
anekTpoaBWraTens, a  Bbxogbl - K
YNpaenslowWeMy  BXOOY  YNPaBNsaeMoro
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nepekrnovaTens, BXOAy OTKIIHMEeHWA NUTaHus
CUINOBOTO npeoBpasoBarens ]
COOTBETCTBYOLLEMY BXOOY
aneKTpoMmexaHu+4ecKoro tnoka TOPMOXKEHWA.

YKasaHHaa  COBOKYMHOCTL  MPU3HAKOB
onpedenser  BO3MOXHOCTb  BKITHOMEHWSA
MEXaHWYECKUX TOPMO30B W pPacTOpMaXKMBaHMS
BedyLUMX Kormec ¢  MOMOLWLK  BBEAESHHOro
3neKkTpomMexaHuyeckoro 6noka TopMoxeHnsa. Ero
BKMOYEHWE W noadepkaHwe B paCoudem
COCTOSIHUKM (ANA PACTOPMAaXKMBAHWS KONec)
TpebyeT MeHblUWX 3aTpaT SMNeKTPOoSHeprMd B
CpaBHeHN G N3BeCTHbIM yCTpOVICTBOM.

BoinonHeHne  Gnoka  ynpaeneHwa Mo
Mn30bpeTeHn0 peannsyeT TOPMOXEHWE B peXMME
"snekTpuyeckoro appetupa" (B 3aMKHyTOl no
YIMOBOMY MONMOMEHUK W CKOPOCTW  cUcTeMe
perynupoBaHus), nocgobHoM peuMy
TOPMOXEeHUA, obecnednBasMoMy C MNOMOLLLID
SMNEeKTPOMAarHUTHEIX MydT, HO OCYLLECTBAAKLLMM
ero nNpw MeHbLUKMX 3aTpaTax SMekTposHEPr U ¢
bornee TOYHEIM NO3ULUOHMPOBAHUEM
TPAHCMOPTHOrC  cpefActBa. B ycnoBuax
TOPMOXEHUA, Tpebylowmx 6oneWoro MoMeHTa
Ha yAepXKaHuWe (HanpMMep npW  OCTaHOBKE
TPaHCNOPTHOrO CPeACcTBa Ha YKMNOHEe) MOryT BbiTh
BBe[EeHLl B JeHCTBME MeXxaHU4ecKue TOpMOo3a ¢
NOMOLLbH 3MeKTPOMEXaHNHECKOTO onoka
TOPMOXEHWA.  BKNiodeHne  MexaHWHecKWx
TOPMO30B MPOM3IBOAMTCA MWL TOMAA, Koraa
HeoGXOOUMO  Pas3rpy3nTb OCHOBHOW MNpPMBOL
JBWKEHWA (OCTaHOBKA Ha OCoMbLWOM YKIOHE,
HenpeodCnNUMOe  MPenaTcTBME) W He
OCYLLECTBMNASTCH TaK YacTO, Kak B W3BECTHOM
YCTPOWCTBE (NpwK KaxKaom nepexoie
YNPaBNAKLWEIO CUrHana Yepe3 Hynb), u9To
NpUBOANT K CHWKEHNIO wyma "
SNEeKTPOMArHWTHEIX  NOMeX W onpefenaer
NoBblWeHWe HaaeXHOCTK.

SneKTpoMexaHWUYecKniA BNoK TOPMOXKEHWA
MOXEeT BKMouaTe B ¢eba nocrnegoBarensHo
COeVHEHHbIE BCNOMOraTensHble Bnok
ynpaeneHns, cUNoBol npeobpascsartens W
anekTpoasuraTent, CBA3AHHLIMA JYepea
BCMOMOraTEnNbHLIA  pedykTop C  KyNadkoBbiM
MEXAHU3MOM, U3MEepUTENb YIMOBOIO NOMOXEHKUS
1 YacTOThl BpalleHWA Bana BCMoMOrarebHoro
snekTpogeuratens W JartdMK  KOHLEBOro
NONOXEHWA  BCMOMOraTeneHoro  pemykropa,
BbIXOAbl KOTOPBLIX MOAKMKOYEHBl K CMIHamnbHBIM
BXOAaM BernomMoratensHoro Grnoka ynpasneHus,
NPy STOM YNpaBrslWMe BXOALl NocnefHero w
BbIXOA, Ky/1@YKOBOro MexaHwama HBMsTCH
COOTBETCTBEHHO BXOAaMM X OBLWWM BLIXOOOM
AaHHoro 6noka.

YkazaHHOe BbINOMHeHWEe
anekTpoMexaHWyecKoro Onoka TOPMOXEeHWA
obecneyvBaeT manoe notpebnenne
SnekTposHeprum B pabodvem pexume, Koraa
MEXaHWHeCKMA  TOPMO3  HaxoguTca  BO
B3BEAEHHOM COCTOSHWM 1 OCb BeyLIero koneca
PACcCTOPMOXEHA. Mpwn  3TOM  KyNaukoBbIN
MexaHuam obecnednBasT BO  B3BEASHHCM
COCTOAHUN komneHcaumio  Tpebyemoro
HaYarnsHoro ycunua, nocne yerc epallaioLlni
MOMEHT  aneKkTpofBuratens MOXeT OblTb
yMeHblleH A0 OMU3KOro K Hymno  3HaYeHWs.
YMeHbLIeHWE MOMEHTa  MyTeM  GHWKEeHWH
noTpebnaemMsix oT cunoBoro npeobpasoBaTtens
TOKOB, MPOW3BOAMTCH MO CUrHamny ¢ KOHLEBOoro
JaTyuka  NOMoKeHWs,  onpeaenslemy
CHMXEHWE ynpaBnsawoLwerc Bo3AeWcTBUA Ha
BXoAe 3NeKTPOMEXaHUYECKOro onoka
TOPMOXKEHUS.

BcrnomorateneHelid anekTpodeuratens
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SMNeKTPOMEXaHWYeckoro Bnoka TopMOMKeHWA
MOXeT ©biTe BLINOMHEH B BWAE CUHXPOHHOIO
snekTpogsuratens ¢ Bo3byxAeHuem  oOT
NOCTOSAHHBIX MArHATCB, a W3MEPUTESb YIMOBOIo
NONOMKEHUS M YacTOThl Bana BCMOMOraTtensHoro
snekTpogsuratens - B BWAE COBOKYMHOCTU
BpaLatoLerocs TpaHcdopmarTopa n
BKIMKOUEHHCIo Ha ero Bhixofe npeobpasosarens
"yron, ckopocTb-Koa'".

McnonHUTeneHLIA snekTpoasuraTens
SNeKTpoMexaHuyeckore  Gnoka  ABUXKEeHWs
3MNekTponpuBoaa MoxeT OblTh BbINOHEH B BUAE
CMHXPOHHOrC Asuratens ¢ BO3dyxdeHuem oT
NOCTOAHHLIX MarHUTOB, a MaMepuTenb YImoBore
NonoXeHua W 4actoThl BpalleHWs Bana
WCNOMNHUTENBLHOMO SMeKTpodBMratens - B Buae
COBOKYMHOCTU BpallarLerocsa TpaHcopmaTopa
“ BKMHOYEHHOTO Ha ero BbIXOAE
npeobpasoearens "yromn, ckopocTe-koa".

Micnonb3aoeaHWe B TpaHCNOPTHCOM CpeacTBe
WCNOMHUTENBHLIX  ABMratened nepemMeHHoro
TOka (BMecTO ABWrateneid nocTOAHHOrO ToKa)
onpegenseT NoBbILLEeHWe HAAESKHOCT CUCTEMBI,
yaobcTea skennyaTtalii 1 NoBbIlIEHWS TOYHCCTU
ynpaBneHus.

3agartyMKk CKOPOGTM W HanpaBneHwWs
ABWXKeHUs nynbTa ynpaereHWs MOXeT ObiTb
CHabxeH pPYKOATKOR ynpaBneHws Tuna
"MKOWCTMK' ¢ OECKOHTaKTHbIM  3adaHuem
BEMMYUHBI TpebyeMOr CKOPOCTM W HanpaBneHus
ABWXKEHWA, YTO TAKKE YBENUYMBAET HAASKHOCTL
CUCTEMEI.

Ha cpur. 1 npefcraBneHa dyHKLWOHaNEHas
CXema ynpaeneHwa TPaHCNOPTHBIM CPEeACTBOM
no M3ctpeTeHUo Ha NPUMEepe ero BLIMNOMNMHEHUS ¢
ABYMA BeyllM  Konecamu, CHabMeHHbIMK
OTAENbHEIMU SNEKTPONPUBOAAMK ABMNKEHWS, HA
ur. 2 - NpKUMep BLINOMHEHUA KUHEMAaTUYECKOR
CXeMbl TOPMO3HOW CUCTEMbl  TpPaHCMOPTHOMO
cpedcTea.

TpaHcrnopTHOE CPefcTBO C SNEKTPOTAron
COAEPXUT Ha Kaxaoe Beayllee koneco 1, 2 (dwur.
1) oTAenkbHbIA anekTponpuecAa 3, 4, kaxabld 13
KOTOPbIX ~ COCTOMT M3 MOCMNefoBaTelNbHO
coeduHeHHbIX 6noka ynpaeneHWa 5, cunoeoro
npeobpascearens 6 U anNeKTpoMexaHWJYecKoro
Onoka OBWXEHWMs 7, BbINOMIHEHHOro ¢
WUCMNOMHUTENBHBIM snekTpogsuraTenem 8,
CBA3aHHEIM  Yepe3 pedyktop 9 C  Ochbl
COOTBETCTBYIOLIErO Beaylwero koneca 1, 2 un
MexaHWJYecKUM TopmMo3som 10, NyneT ynpaesneHus
11 ¢ 3agaTyMKOM 12 CKOPOCTU W HanpaBneHWs
ABMKEHWS.

B yCTpOWCTBO BBeAEH 3MNeKTpOMeXaHU4eckni
BnoK TOpMOXeHUS 13, BEINOMHEHHLIA ¢ BXOAAMU
no YUCNyY 3NeKTPONPUBOACR U OBWMM BEIXOAOM,
CBA3AHHEIM C MeXaHW4eCcKUMW TopmMo3amu 10
nocnegHux. B kawpgom snekrtponpuBoge 6nok
ynpaeneHnsa 5 cHabxeH y3noMm Normyeckoro
nepeknoyveHna 14 c Tpema Bxodamy W Tpems
BbIXO4aMM, ynpaenaembiM nepeknodarenem 15,
ABYMSI arneMeHTamMmu cpaBHeHus 16, 17, opyms
KOPPEKTURYIOW MK snemeHTamm 18, 19 1
chopMUpoBaTENEM yNpaenawwmx curHanos 20.
OnekTpoMexaHUYecknidA  6nok  gsuXeHWa 7
cHabxeH nameputenem 21 yrnoBoro NooxeHUs
W 4acTOThl BpaweHua Bana WCNOMHUTENEHOMO
anekTpodeuratena 8, a Kaxobld CUMNOBOR
npeobpasoBarernbs 6 BbINOMHEH C
AOMNOMHATENbHBIM BXOAOM OTKIMIOY@HUS NUTaHUA.

Mo aTOM B KaKOOM  SMEKTPOMpUBOde
nepBbIf BXOL NepBOro anemMeHTa cpaBHeHns 16,
ABNAIOWMACA BXOOOM Onoka ynpaeneHusa 5,
NOOKMIYEH K BbIXOOy 3adartyuka 12 cKopocTy U
HanpaeneHWs OBWMKEHWA, a BTOPOW BXog - K
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nepBoMy BbIXOAY Wameputens 21 yrnosoro
NONOMEHUs W 4YacTOTel  BpalleHus Bana
WCNONHUTENBHOMO snekTpogsuraTend 8, BXog
NepBOro KOPPEeKTUPYIOLLEro snemeHta 18 depes
ynpaenaeMeld nepeknwodvatens 15 coeguHeH ¢
NepBLIM BXOAOM W BHIXCAOM NEPBOrO anemMeHTa
CpaBHeHWsd 16, a BbIXO4 - C OAHWM W3 BXOOOB
BTCPOro aNeMeHTa CpaBHEHUS 17,
NOOKNKYEHHOTO  APYTMM BXCAOM KO BTOPOMY
BbIXO4Y M3MepUTend 21 yrnoeore nonoxeHua K
4acToThl BpalleHUs Bana  WCMNONHWUTENbLHOrO
anekTpogsuratens 8, a BbIXCAOM - KO BXOAy
BTOPOro KOPREKTUPYIOWEro anemeHTa 19, Bxogsl
chopMUpoBaTENA ynpasnawWwmx curHanoe 20
coennHeHEI c BbIXOA0M BTOpPOro
KOppeKkTUpylowerc snemeHta 19 1 obormi
BbIXO4aMK UamMepiTensd 21 yrnosoro NonoxeHns
1 YacTOThl BpaleHUa Bana WCNoMHUTENBHOMO
aneKkTpogeuratens 8, a Bbixo4 ABMASTCH
BbIXxoACM Bnoka ynpaBneHms 5.

Bxodkl yana norideckoro nepexknwodeHua 14
NoaKNKYeHbl K NepBOMy  BXOAy  NepBOro
anemMeHTa cpaBHeHWA 16, BLIXOAY BTOPOro
areMeHTa cpaBHeHWs 17 K BTOPOMY BbIXOOY
nameputensa 21 yrnoBoro NOAOXeHUa W YacToThl
BpalleHua Bana WMCNONHUTENBHOIo
anekTpogeuratens 8, a BeIXCAbl - K
ynpaensawLwemMy  BXOOy  YNpaBnaemoro
nepeknoydatens 15, BXxcay OTKNOYEHUs NTaHKs
CMIMOBOTQ npeobpasceatens 6 [
COOTBETCTBYIOLLEMY BXOOY
3MneKTpomexaHuveckoro 6noka TopMoxeHusa 13.

BnekTpomexaHudecknid bnok TopmoxeHusa 13
MOXET BKMYaTe B ceba nocnegoBatensHo
coefWHEeHHbIe BCnoMorareneHele ok
ynpaBenenus 22, cunoBoi npeobpasoBaTens 23
N snekTpogsuraTtens 24, CBA3aHHBIA uepes
BCMOMOraTeneHeld peaykTop 25 ¢ KynadkoBbiM
MexaHnamom 26, uameputens 27 yrnoBoro
NonoXeHua W 4acToThl BpalleHWs Bana
BCMOMOraTerneHCre anekrponsuratens 24 w
AaTymnK KOHLeBOro NONOKEHUA 28
BCMOMOraTenbHCro pegykropa 25, BbIXO4bl
KOTOPLIX MOAKNKMEHbl K CUrHanbHbIM  BXo4am
BCnomMoraTensHoro 6noka ynpaeneHua 22, npu
3TOM YNpaBnsoLlLe BXo4sl NOcnedHero U BelXo4
KYNa4koBOro MexaHuama 26 ABnAwTca
COOTBETCTBEHHO BXCAaMW W OBWWMM BBIXOAOM
Bnoka 13.

BcnomoratensHuld  snekTpoasuratens 24
3MNeKTPOMEXaHUYeckoro Bnoka TopmMoxeHns 13
MOXeT ObITe BBLINOIHEH B BUAS CUHXPOHHOIO
anekTpogeuratens ¢ Bo3byxaeHwem  OT
MOCTOSHHBLIX MarHUToB, a Wamepurens 27
YIMOBOro NONOXEHWA KU YacToThl BpalleHWsa Bana
BCcnomoraTernsHOre anekTpogeuratens 24 - B
BUOE COBOKYMHOCTH BpaLlalLerocs
TpaHcdopmatopa 29 W BKMHYEHHOrO Ha ero
BbIXoOe npecbpasoBarens 30 “yromn,
CKOPOCTb-Kkoa".

MononHutenebHelid  snekTpogguratens 8
aneKTpoMexaHuyeckoro ©Onoka peuxeHus 7
3aMNekTponpuBoaa MoxeT ObiTh BLINOMHEH B BUAE
CMHXPOHHOIC ABuratens ¢ BoO3Gy:xOeHWem oT
NMOCTOAHHBIX MarHWUTOB, a uaMeputens 21
YIMOBOIO NOMNOXEHWSA U YacTOThl BpalleHWUa Bara
WCNONHNTENBHOMO 3neKkTpodBuratens 8 - B Bude
COBOKYMHOCTW BpallarLerocs TpanchopmaTopa
31 M BKMNWYEHHOIO Ha  ero  BbiXoge
npeobpasoeaTensa 32 "yron, cKkopocTb-koa".

3agaTtyrMk 12 CKOPOCTU W HanpaeneHWA
OBWXKeHWA NynbTa ynpaeneHns 11 moxet ObiTb
CHabXeH  PYKOATKOA  ynpaeneHus ¢
DECKOHTaKTHbIM 3afaHUeM napameTpoB.

CuctemMa  TOPMOMEHMH  MOXeT  OhITb
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cHabeHa pykosTKOR 33 py4HOro TOPMOMEHWUS .

Cunoeoi npecbpasopateNs 6 MOXeT OblTb
BLIMOMHEH MO MOCTORCH CXEMe C NpUMeHeHWeM
NoMynpOBOAHWKOBLIX 3N1EMEHTOB.

Bnok ynpasneHna 5 1 nyneT ynpaeneH4sa 11
MoryT ObiTb peann3cBaHbl Kak Ha aHanorosbIX
sremMeHTax, Tak W Ha UMPOBLIX 3NeMeHTax c
NPUMEeHeHUeM MUKPOMNPOLECCOPHOW TEXHMKN.

OnekTponuTtaHne TpaHCNOpPTHOIO CpPefcTBa
MOXEeT OCYLLECTBNATECA KaK OT akKyMynaTOPHOR
Gatapen (HanpuUmep C HanpskeHnem 24 B), Tak u
OT ceTu.

MexaHudeckmid Topmo3 10 MoxeT ©ObiTb
BLINONHEH C Konoakamn 34 (our. 2) U Kynadkom
35, ocb KOTOpOro udepes pblidar 36, Tary 37,
Kynucy 38 W Kpweowmn 39 cBfA3aHa ©
peoykTopom 25 snekrpomexaHwdeckoro 6noka
TopMOXKeHWa 13. Tdra 37 cBAsaHa ¢ NPY:KWHOR
40, a kpueowun 39 ¢ Tonkatenem 41. Kynuca 38
depes kapgaH 42, TAry 43 M MexaHusm
pacuenneHus 44 ceasaHa ¢ PYKOATKOR pydHoOro
TOPMOXKeHNA 33.

CucTemMa  ynpaBneHUs  TPAHCMOPTHLIM
cpeacTBoM paboTaeT cnegylwum obpasom.

B wcxogHoMm cocTtoAHMM koneca 1, 2
3aTOPMOXEHBI C NOMOLBIO TopMo3oB 10. Pyuka
ynpaBneHWsa 3ajaTuvka 12 Haxogutca B
OTNYLLEHHOM (HelTpansHoMm) NONOXKEHUN.
CucTemMbl ynpaeneHus anekTponpueodos 3, 4
o6ecToYSHbI.

Mpwn nopade SMNeKTponuMTaHnsa
OCyLlecTBNAeTCcH TecTUPOBaHWEe CUCTEME
ynpaBneHuns (TEXHUYeckMe cpencTea,
OCYLLIeCTBNAIOLWNE YKa3aHHOe TeCTMPOBaHWe, Ha
dur. 1 He nokaaaHsl), NOcNe Yero No BeIXOOHOMY
curHany Uqz yrma normieckoro nepeknoueHuns
14 BKNOYaeTca anekTpoMexaHudeckKnin 6nok 13.
OnekTpodBuratens 24 uJepes pedyktop 25 W
KynadkoBLIA ~ MexaHuam 26  obecnednBaeTr
B3BeJeHWe TOopmMoaoB 10 W pacTopmaxuBaHue
ocel Begywux konec 1, 2.

Ha Bbixoge 3agatymka 12 (pydka
ynpaBneHna Tuna "MKOWCTUK' HaxoauTcs B
OTMYLLEeHHOM HelTpansHOM NCNOXEHWUN)
ycTaHaBNMBaeTCA HYyNeBoW curHan Te. U, =
0), Ha cunosoi npeobpasoeatens 6 nogaertca
cunoroe nuTaHve. Mo curHany Uqs © BbiIxoda
yana  MorMdeckoro  nepeknmioudeHus 14
BKMOYaeTca yrnpaenaeMbld nepeknioyarents 15

(NepekngHoOA  KOHTAKT  3aHWMaeT  HUWXKHEE
nonoxeHue Ha ur. 1) 1 3a4eACTBYETCH KOHTYP
obpaTHOR CBA3N no YrnoBoOMy

NONOKEHWIO o Bana  WCMOMHWTENBLHOIO

Aevratens 8. [MpW aTOM yCTaHaBNWBAETCA TaK
HasblBaeMbliA peXnM "anekTpUIeckoro
appeTMpa”, npW KoTOopCoM BefyllWe koneca
YOEPKMBAKTCA B HAYanbHOM  HyNeBOM
COCTOAHWM  C  MOMOLUbID  ABYXKOHTYPHOU
cnefdllei cucTemel ¢ 3aMKHYTBIMKW  Lensmn
obpaTHOA CBA3M MO CKOPOCTU @ W YIMOBOMY
NonoMeHuo o Bana WCMONHUTENbLHOro
ABuraTens. Bribop napameTpoB
KOPPREKTURYIOLWLNX 3/1eMeHTOoB 18, 19
obecnevvBaeT Tpebyemble cTatndeckne
NoKasaTenu anekTponpuBoAoB 3, 4 B yKa3aHHOM
COCTOSAHUM.

Mpv BbLIBOAE pyYkM ynpaBneHwd nynbTa
ynpaeneHnsa 11 u3 HelATpansHOro NoMNoOXeHUa Ha
BLIXOAE 3ajaTuuka 12 noaensetcd CWUrHan
U, = 0, coOTBeTCTBYIOLUMA 3a0aHHOA TekyLlen
CKOPOCTU [ABWKEHWA B 3aJaHHOM HanpaeneHnu.
Ynpasnsemsla nepeknYarens 15
BO3BPALLAETCH B UCXCAHOE (MOKA3aHHOE Ha cour.
1) nonoxeHwe. B OOHOKOHTYPHOW cnegsllei
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cucTeMe ¢ 3aMkHyToW obpaTHOW CBA3bH MO
ckopocTh obecnevnBaeTcs oTpaboTka 3aAaHHOR
CKOPOCTU C AMHaMU4ecKUMK MoKasaTtensamu,
onpefensemeiMi  BbIOOpOM  napaMmeTpoB
KoppeKTupytlowero snemMerHta 19.

PopMupoBaTens ynpasnawwmx curHanos 20
(BBINOMHAKOWKMA  No  cywecTBy  dOYHKLMM
koopAWHaTHoro npeobpascBaTtens B chnydae
MPUMEHEHUSA  WCNOMHUTENBHOMO  ABUrartens
nepemMeHHoro TOKa) obecrneynBaet
npeobpasoBaHKe cWrHana paccornacoBaHUS B
CUTHarbl 3aJaH1s TOKOB, NMOCTYNAalOLIMe Ha BXOS,
CUnoBoro npectpasosarens 6. [pU s3TOM MOryT
CNONBb30BAaTLECA ONOPHLIE CHUTHAMLI C BbIXOOOB
nameputensa 21.

MNonyyaemble Ha  BbIXxofe CUMOBOTO
npeobpasceaTtens 6 HanpAKeHWA (TOKK) nuTaloT
OBMOTKU sneKkTpoaBuratens 8 U Ha ero sany
pa3BMBaeTCA MOMEHT, Heobxogumblid and
npyBeAeHUs B ABUXeHUe Beayllero koneca 1.

[na OCTaHOBKW TPaHCMOPTHOrO cpefctea
pydKa ynpasneHWA nyneta ynpasneHua 11
oTnyckaetTca UM aBTOMaTUYECKM 3aHUMaeT
HeWdTpansHoe nono}eHue. Ha BbIXOAe
3afjatuvka 12 ycTaHaBnWBaeTCH  HyneBowr
curHan, T1.e. U, = 0. lpn CHWKEHWW TekyLlei
CKOPOCTH @ [0 HyNsA (TouHee A0 HeKoToporo
YCTaHOBNEHHOro MUHWMANEHOMo
3HaYeHun D) y3en TIOrM4ecKoro
nepekntodeHna 14 obecnevnBaeT nepeknoqeHne
ynpasnsemoro nepekniodatend 15 (nepekunaHor
KOHTAKT 3aHUMAaeT HWXHee nonoxeHue, dour. 1)
ycTaHaenuMeas Ana CUcTemMbl yrnpaeneHus
srekTponpuBofamm OBUKEHWA pexumM
"snekTpu4eckoro appetupa'.

OaHoBpeMeHHO B yane  Nnornyeckoro
nepeknioveHns 14 npouaBoauTcHs  aHanua
OWKWBKM § Ha BbIXoAe anemeHTa cpaBHeHua 17.

[

Ecnn  ocraHoBKa TRAHCNOPTHONC  cpenctea
npounasejeHa Ha pPOBHOR NOBEPXHOCTH,
3HadveHne Tpebyemoro MomeHTa Ha Bany
snekTpogsuraTens 8 HEeBEINNKO 4

owwnbka § Ha BblXode arnemeHTa CcpaBHeHWA 17
[0}

He nMpeBblaeT HeKOTOPOW YycTaHOBMEHHCH
NOPOroBOW BENWMUNHLI, T.€. § < Snop (BenuyMHa
[}

nopora MOMET KOPPeKTUPOBATLCA B CUCTEME
ynpaBneHns B 3aBACUMOGTU OT COBOKYMHOCTU
Pa3NUYHLIX aKTOPOB K pexumoB pabortel). B
STOM  cnyyae nopdepKaHwe CcUcTembl B
COCTOAHUKM MOKOS OCYLLECTBNASTCHA TOMbKO 3a
cYeT OeNCTBMA "3MeKTpuYecKoro appetupa.
Ecnu octaHoBka npownsBedeHa B YCNOBUSAX,
TpebyoLnX pasBUTUA Ha Bany
anekTpogpuratens MOMeEHTa (HarmpuMep npu
OCTaHOBKE Ha YKINOHe), TO Ha BbIXoAe anemeHTa
CpaBHEHKSA 17 BENUYMHA

owmndKkn  § npeekbIlWaeT YyCTaHOBNEHHOS

1]

NOPOroBoe 3HaveHue, T. e. § > 8
0]

OTCYTCTBME Ha BbIXOOES yana  Norvveckoro
nepeknoveHus 14 curHana U 13 obecrneymsaet
OTKNIOYEHWe  anekTpomexaHudeckoro  6noka
TopMOXKeHna 13. lMpyu STOM NPUBOAATCH B

JeAcTBue TopMoaa 10 K 3aToOpMaKMBAKOTCH OCK
Beaylwmx konec 1, 2. OOHOBPEMEHHO MO CUrHaMy
Ug € yana 14 cHUMaeTcs NUTaHWe ¢ CUMOBOrO

nop: | 1PV STOM

10

15

20

25

30

35

40

45

50

56

60

npeobpasceareng 6. C y4eToM W3NOMEHHOro
paGoune COCTOAHMA yana  Nnorldeckoro
nepekniodeHns 14 mMoryt ObiTe  OTpaeHbl
cnegyowen Tabnuuen:

roe U, - curnan Ha sbixode zagaTunka 9,

Uiz - curHan ynpaeneHus  ons
anekTpomexaHuyeckoro 6noka TopmoxeHusa 13;

U1s - curvan ynpaeneHus ansa ynpasnaemoro
nepekniovaTens,

Us - curHan oOTKNIOYeHUA TMUTaHWsA G
cunororo npecbpasosatens 6;

§ - CMrHan olWBKM Ha BbIXOAE sneMeHTa

o

cpaBHeHusn 17;

@ - TeKyllaa cKOpocTb BpalleHWa Bana
WCNONHUTENEHOTO Jsurartens 8 B
SMekTponpuBoae;

+ - Hanu4re curHana,

- - OTCYTCTBME CHUrHana,

X - MPOU3BOMNEBHOE 3HaYeHWe curHana.

B npegnoieHHoOM TPpaHCnopTHOM CpefcTBe
OCYLUECTBMASTCH TOPMOXEHWe Kak yepea
OCHOBHble anektponpueogbl 3, 4  (Npy KX
BKIMOYEHWUK B DEXKUM "aNeKTpUIecKoro
appetnpa’), Tak U1 ¢ noMowbl TopmMeaoB 10,
yNpaBnaeMbIX OT 3neKTpoMexaHudeckoro 6noka
13.

TOPMOXEHWE B pexXuMe "aneKTpuyecKoro
appetupa" onpefensieT BLICOKYD TOYHOCTb
NO3ULWOHUPOBAHWA TPAHCMNOPTHOIO CPeacTea,
onpefensemyl AeAcTBUeM criefalleld cuctembl
C 3aMKHYTEIMK 0BpaTHEIMK CBA3SIMU MO CKOPOGTHK
W YIMOBOMY NOMOMKEHUID.

3artopmaxueaHme ocel BeayLnx konec (npm
BO3BpalleHWn Topmoszoe 10 B McxodHoe
COCTOAHUE) NPOM3BOAUTCH NULL TOrAa, kKoraa
TpebyeTca OOnbLIOA MOMEHT Ha  Bany
WCNONHWUTENEHOTO ABUraTens snexkTponpuBoda
JBMKEHWA AN yAepXaHWsd TpaHCNopTHOro
cpenctea B COCTCAHMM MNOKosA (M Npwu
BbIMONHEHWW JONOMHUTEMNBHLIX YCNOBWUIA: CUrHan
3a3jaHus paBeH Hynio, CKOPOCTL BpalleHrs Bana
WCNONHWUTENEHOTO ABWUraTens, a cneoparensHo
W CKOPOCTE ABWMXEHWS OnUakKi K Hymwo) W
HeoBXCAUMO CHW3WUTH PAacXOL 3MEeKTPOSHEPTAM.
T.e. B HOpmaneHoM  paboudem  pexume
(HampUMep  npW  OBWKEHWW MO POBHOR
NOBEPXHOCTK)  TOPMOMXEHWe  TPaHCMOPTHOro
CpefcTBa MOXET OCYLWEeCTBMAATLCS TOMNBKO 3a
cyeT AeACTBUS "aneKkTpuYecKoro appeturpa”, npu
KOTOPOM He  Tpebyetca BKNOYeHWe
MEeXaHWUYECKUX TOPMO3CB. 3TO oOnpefenset
CHWKeHWe noTpebnaemol  anekTposHepruu,
ynyylleHWe skcnnyaTtauUoHHLIX NokasaTeneil aa
CHET CHUMKEHWMA LWyMa W SNeKTpOMarHWTHbIX
nomMex W NoBbllWeHWe HAageXHOCTH.

3artopMaxuBaHve oceld BedylWKx Konec
nyTem BO3BpalleHWs Topmosce 10 B ucxogHoe
nonoxeHve MoxeT OblTb OCYWEeCTBMEeHO W oT
PYKOATKM 33 pYYHOrO TOPMOMEHUS HE3aBUCUMO
OT COCTOSIHUA CUCTEMLI YyNpaBNeHnsa, a TakKe no
aBapWiHbIM curHanam, HanpuMep npeBbllLeHNs
OONYCTUMEIX TOKOB, NeperpeBa Apuratenei u
T.N. (cpedcTBa, OCYLUECTBNAWME aBapuidHoe
TOPMOXeHNe, He I'IOKa3aHbI).

TopMoaHasa  cucTeMa  TPaHCMNOPTHOro
cpenctBa MoxeT OblTb BbIMOMNHEHA  TaKUM
obpazoMm, 4TOBGB ycunne, Tpebyemoe Ha
oceoboxaeHWe oOced Bedywwx Komec OT
TOPMO3HbIX KONMoaok 34 (dour. 2) n pactarmeaHue
npyxuH 40, KoMnNeHcWpoBancck AeACTBUEM
Tonkarena 41 Ha kpuBowwmn 32 B ero
B3BEJEHHOM COCTOAIHWM. [lpu 3ToM  OT
sneKkTpogeuratens 24 He tpebyeTtca pa3BuTHe
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MOMeHTa, a TOkM B ero obMoTkax MoryT GbiTb
CHWKEHEB! 10 MUHWUMANBHOMO YPOBHS, YTO MOXeT
BuiTe  ofecrnedeHo MO cUrHanmy ¢ Aatduka
KOHLIEBOIO MONOXEeHUsA 28.

YKasaHHoe 0BCTOATENBCTBO TaKkxe
onpefensetT cHwxeHue obuero pacxopa
SMEeKTPOSHEePrMM B CUCTEME B CpaBHEHWW C
W3BECTHEIMA  pelleHWaMK,  TpedylowrMn
MNOCTOAHHOIC  PacXofa  SMeKkTposSHeprM  Ha
NoAdepKaHWe  JMNeKTPOMAarHWTHbIX  MydT BO
BKIMKOYEHHOM COGTOSIHWK (NMPU PacTOPMOXEHHbIX
Konecax).

MNpUMeHeHWe B KauyecTBe WCMOMHUTEMbHBLIX
asuratened 8,24 CWMHXPOHHLIX ABuvraTensi ¢
BoaGyxuaeHWeM OT MOCTOSIHHBIX MAarHWTOB U ¢
YCTaAHOBMEHHEIMU Ha WX Banax COOTBETCTBEHHO
JaTyMKaMK  YINOBOrO  MONOXeHna 31, 29
obecneyvBaeT peanuaauuio pexuMa
BeCKOHTaKTHOrO ABWratens NOCTOAHHOrO TOoKa
(BAMT) c BO3AMOXHOCTLH KOPPEKUWMMA MATAKLLMX
OBuraTen HanpsXkeHWA (TOKOB) NO BEMUAUMHE K
thase, 4TO onpedenseT NOBLILEHWE KadvecTea
yNpaBneHns 1N HaaexHOCTU CUCTEMbl B LUEeMCM B
CPaBHEeHWW © M3BECTHLIMU  PeLUSHWAMK,
npeaycMaTpyBaloLIMMU WCMONbL30BaHWe B
SMeKkTponpuBoAax JAgurareneid noGTOAHHOro
TOKa.

MpuMeHeHWe B 3agatduke 12 pYKOATKM
ynpaeneHus tuna "mMKOMGTNK" ¢ BECKOHTaKTHBIM
3a0aHuUeM BenUYMHBI CKOPOCTW W HanpaeneHus
JBMNEHMA TakKe onpedenseT noBbilleHve
Ha4eMHOCTN CUCTEeMbl.

Takum obpazom B npeanoxeHHOM
TPAHCMOPTHOM GCpPeACTBe B CPaBHEHWUM G
W3BECTHEIMK  oBecnevnBasTcs  CHWXKeHWeS
pacXodyemMoii SNekTposSHeprun (B TpaHCNOpPTHOM
CpencTBe C  @BTOHOMHEIM  MWTaHWEM  3TO
onpefenseT kK TOMY Xe YyBenuyeHwe 3aanaca
xoaa), yBenuieHne TOUHOCTHK
NO2MUMOHUPOBAHUSA MPU OCTAHOBKAaX, yrydlleHue
SKCMNyaTaUWOHHBIX  Nokasateneid a3a  cueT
CHMKEHMS LLIYMA M 3MEeKTPOMarHMTHbLIX NOMeX W
MOBbIWIEHWEe HadeXHOCTH.

dopmyna nzobpeTteHus:

1. TPAHCTMOPTHOE CPEOCTBO C
QNEKTPOTAMOW, copepxalee
SNEKTRONPUBOOK!, KaKOIA M3 KOTOPEIX COCTOWT
M3 MocrnefoBaTernbHO — CoeauHeHHbIX — Groka
ynpaBneHus, cunceoro npeobpasoatens W
SNEKTPOMEXaHWUSCKOro  Groka  [OBVKEHMS,
BBINOSIHEHHOO c UCMONMHUTENBHBIM
snekTpodBMraTeneM,  CBA3AHHLIM  Yepea
PEayKTOP C OChbi0 COOTBETCTRYIOLErC Bedyllero
Koneca, M MeXaHWYEeCKMM TOpPMO30M, MynbsT
ynpaBneHUs ¢ 33JaTuMKOM  CKOPOCTM W
HaNpPaBNeHa ABWXEHWA, OTIWYaIOLLEEcs TeM,
YTO B HEro BBEJeH 3MeKTPOMEXaHUUBcKWA Gnok
TOPMOXKEHWS, BhINOMHEHHLIR ¢ BXodamu no
YMCTY 9NEKTPONPUBOACE W OBLMM BBLIXOAOM,
CBA3AHHLIM C  MEeXaHWYeCKUMU TOPMO3aamM
nocnedHWX, B KaXOoOM snekTponpueoge 6nok
ynpaBneHns CHabWeH VY3NoM JOrM4eckoro
NepeknioueHWa ¢ Tpems BXOJAMW W Tpems
BbIXOAAMM, YNpaBnseMbiM MepeknodaTensam,
[BYMSA  SfeMeHTaMu CpaBHeHWs, JABYMS
KOPPEKTUPYIOLLAMM anemMeHTamm W
chopMMpoBaTeneM YNpaenAlWMX  CUrHAMoB,
aNeKTPOMEXaHUUECKWA  BMNOoK  ABWNKEHWS -
M3MepUTENEM YITIOBOrO MONONKEHWA U YacTOTh

BpallleHWa Bana WCMONHUTENBHOMO
snekTpogBuiraTens, a  Kaxkabld  CUNOBOWR
npeobpasoBartenb BbIMNONHEH c

JONONHATENbHLIM BXOAOM OTKIMIOYEeHWA NMMTaHuA,
Ner 3TOM B KaKOOM SIeKTpOonpuBoae MepBbid
BXOn nepBoro nemMeHTa CpaBHEHWUA,
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ABNALWWACA BXodom Onoka ynpaBneHus,
NOOKMOMEH K BbIXOAY 33JaTqMKa CKOPOCTH W
HanpaBneHWs [BWKEHWHA, a BTOPOH BXO[ - K
NepBOMY BbIXOAy W3MepwuTens  yrmoBOro
NONOXEeHWs W 4acToTel BpalleHus Bana
WCMOMHUTENBHOTO  SMNeKTpoABuraTens, BXog
NepBOro KOPPEKTWPYHOLWEro snemeHTa Jepes
ynpaengaeMsid nepeknvaTens coefMHeH ¢
NepBbIM BXOLOM U BBIXOAOM MEPBOrC snemeHTa
CPABHEHWA, a BLIXOA, - C OOHMM M3 BXOAOB
BTOPOro 3SMNeMeHTa CpaBHEHWS, NOAKMIOYEHHOTo
OpYyrM BXOAOM K BTOPOMY BbIXOy W3aMepuTens
YrMoBOro NoNoXKEeHWs U YacToThl BpalleHWsa Bana
WCMNOMHUTENBHOTO  aneKkTpodsurarens, a
BLIXOAOM - K BXOAY BTOPOrO KOpPeKTUPYLLEro
anemMeHTa, BXoAbl dhopmupoBaTtens
YNpaBnALWMX CUrHANOB CoedUHeHb! ¢ BLIXOO0M
BTOPOro KOPPEeKTUPYIOLWEro sneMeHTa u oboumMu
BLIXOAAMK U3MEepUTEnNs YINOBOro MonoKeHus U
YacToThl BpalleHWs Bana WCNONMHUTENBHOIO
anekTpoaBUraTens, a BbIXoA, ABMAESTCH BEIXOAOM
OnoKka ynpasneHWsa, BXOAbl Y3na NCrM4ecKoro
NepekryeHns NoaKTYeHbl K NEPBOMY BXOOY
NepBoro sNemMeHTa CPaBHEHWS, BbIXOOy BTOPOro
aneMeHTa CpaBHEHWA W BTCPOMY BbIXOAY
M3MEPUTENS YIMOBOIO MNONOMKEHWSA M YaCTOTh
BpaLeHns Bana WCNOMHUTENBHOTO
snekTpogBuratensd, a  BbxoApl - K
yNpaenawlemMy  BXOAy  YNpaBnsemoro
nepekrnoyaTens, BXOAy OTKIIOYEeHWA NUTaHWs
CUINOBOTO npeobpasoBarens ]
COOTBETCTBYIOLIEMY BXOY
3MeKTPOMEXaHU4Yeckoro 6roka TOPMOXEHWS.

2.  TpaHcnopTHOe cpenctso  no  n.1,
OTNMYAKLLEECH TEM, YTO SMEeKTPOMEXaHWYECKHA
ONOK  TOPMOXEHUs BrOYaeT B cebd
nocrnefoBareneHo CoefMHEHHble
BCMOMoraTensHble B6noK ynpasneHws, cUnoBon
npeobpasocBartens " anekTpoaBuraTens,
CBA3aHHEIR Yepea BcnoMoraTensHeld pegykrop ¢
KyNaykoBbIM MEXaHU3MOM, HamMepuTens
YIMOBOro NONOKEHWA M YacTOThHl BpalLeHUa Bana
BCMOMOraTEeNbHOro SNeKTpOABUraTensa 1 JaTyuuk
KOHLEBOro  MONOMKEHWA  BCNOMoraTensHoro
penykTopa, BbIXOAEl KOTOPLIX MNOAKMKOYEHBI K
CUrHankeHBIM BXCAaM BCMNOMOraTensHoro 6noka
ynpaeneHua, npu aTtom ynpaenflowue Bxoab
NocneaHero U BLIXOA KYMaYKoBOTO MexaHWsma
ABNAKTCH COOTBETCTBEHHO BXOJaMKM W OOLLMM
BLIXOAOM AaHHOro Bnoka.

3. TpaHcnoptHoe cpegdeteo no nni wn 2,
oTNWMYaKLLeecs TeM, YTO BCromorarensHbIfA
3neKTpofBUraTerlb  SMeKTPOMEXaHW4eckoro
Onoka TOPMOXEHWs BLINCMHEH B Buie
CUMHXPOHHOTO anekTpoapuUraTens c
BO30OYAEHMEM OT NOCTOAHHLIX MarHWToB, a
M3MEPUTENE YIMOBOro MONOMKEHUA W YacTOThI

BpaLLeHWs Bana BCMNOMOraTerbHoro
SMNeKkTpoABUraTenst - B BUAOE COBOKYTHOCTM
BpaLlaroLierocs TpaHchopMaTtopa "

BKMKOYEHHOTO Ha ero Beixofe npeobpaaoBarens
Yron, cKopocTk - Kog.

4. TpaHcnoptHoe cpefcteBo no n.1,
OTNWMYAKLLEECH TEM, YTO WCNOMHWUTENBHBIK
aneKTpofBUraTerlb  3eKTPOMEXaHNHEeCKoro
Onoka ABWKEHWS 3MeKkTpPonpuBOAa BHIMOMHEH B
BMOE CWHXPOHHOIO SneKkTpodsuratens ¢
BO3OYKASHMEM OT NOCTOAIHHLIX MarHWToB, a
M3MEpPUTENE YIMOBOrO MOMNOMKEHWA W YacTOThbl

BpaLleHs Bana WCMOMHWTENBHOIC
anekTpoABUraTens - B BWAS COBOKYMHOCTM
BpallaloLLierocs TpaHcdopMaTopa u

BKMIOYEHHOTO Ha ero BeiXofe npeobpasoBarens
Yron, cKopoeTb - KoZ.
5. TpaHcnopTHoe cpefcteo no nn.l - 4,
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oTnMyalleeca TeM, UTO 3afaTtHMK CKOpPOCTHA K
HanpaeneHWa ABMXKeHWMA NynbTa ynpaBneHna
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cHabxeH  pyKOATKOA  ynpaBneHus
GecKoHTaKTHbIM 3adaHWem rnapameTpoB.
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