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£XIY cpean KICC ompemesnn B KaYeCTBE OCHOBHOTO HanpapIeHHASA

B Pa3BHTHH XeJie3HOJODORHOIO TPAHCIOPTE YEBEJHYEHAS NPORYCKRHOR M

IPOBO3HOR CDOCOGHOCTH XeJie3HNX JOpOr'y, 4YTO CBA3AHRO € HEOoOXOmH-
MOCTBD NOBHUIEHAA NPOXM3BOAATENBHOCTE JIOKOMOTHEOB.

Honumennq CHJ TATR B CRODOCTER IBHREHHA 3JIEKTPRUYECKHEX JIORO-
MOTHROB ﬁenoamoaﬂo e ONHOBPEMEHHOI'O YCEJEANA H COBEpPUNeHCTBO-
BAHEA Tapmﬁaﬂux cpeacTB. CTemeAb OCHALEHHOCTH TODMO3HHMA cpen-
cinaun A X 3QPeRTEBHOCTH OOPENENANT Ge30MACHOCTH IBAXEHHR B
CYyNEeCTBEHHO BIMADT HA SROHOMEYECKHE H SRCILTYATANEOHHHE MORA3A -
TEJE JIOKOMOTEBOB. BOJNBUYD pOJb B JOCTHXEHRH 9THX BHCDREX [ORA—

3aTeseft ErpaeT aJeRTPHYECROE TOPMCREHHE.

+ - ' MIeKTPHYECKOe TOPMOXEeRHe O0ecHeydBaeT CymeCTBEHHOe MOBHme-

HEe 8d(eRTMBHOCTH TODMO3HOTO HpOLECCA, NMOSBOJIAET MOBHCHTH CRO-

 POCTR JIBAXEHHS [10€3I0B B NPONYCRHYD CHOCOGHOCTS y98CTKOB C TA-

- EGJHMH CHOYCRaM#A, paeT CYNEeCTBEHHYD 3KOHOMED pacxojza TOPMO3HHX

KOJIOJOK, & IpH peayﬁapaunn ~ SKOHOMHD 3HEDI'HH MyTeM OTIAYE ee
B CeTk. | _
[IpEMPHEHBE BJIEKTPHUYECKOI'0 TOPMOXEHHA OpA COBDEMEHHOM YpOB-
HE DA3BETHA CPEJCTE ABTOMATHKHE I0BBOJLAET OCyUeCTBHUTE IJIABHOS
aBTOMBTHYECKO@ JUDABJIEHHE TODMOBHHME OPONECCAME N0 3aIaHHOR
IporpamMe. | ; ' |
B CBA3SE C 5THME NPEeMMymECTBAME MPAKTHYECKHE BCe COBpEMEHHHe

3apyCeXxHHe CEDHR BJeKTDOBOSOB NEPEMEHHOTO TORA BHIONHSDTCH O

PEOCTATHHM TODMOXGHHEM ; BHIYWEHH TARXEe ONHTHHE OC[ 13H SJeKT-
POBOSOB C DEKYNEPATHBHHM TOPMOXEHHEM C THPHCTOPHHLH npeodpazo -
BATENAMH.

C I97I roma » CCCP HawaTo cepuiHOe MPORSBONCTERO 8JIeRT POBO-

30B BIBOT, oGopyzomanHuX cHCTeMOR AaBTOMATRYECKOLO yrpaprneHRs



PEOCTATHHM TODMO30OM, pa3padoTasHoll Ha Kafelipe BJeKTDPHYECKOTO
. Tpaucnopra M3M cosmecTro ¢ BInHUM npm ywacTmnm aBTOpAa.

OCHOBHHMM TpeGOB3/IMAMM K COBDEMEHHOMR CHCTEME aBTOMATHYeCKO-

PO YyUPABJIEHAA BJIEKTPUYECKEM TOLMOREHAEM ABIADTCA:

a) odecrneyenne HamGosee TONHOIO RCIOJb30BAHKS 3alaHHoil mpo-
T'Pa¥MH DEryJRpOR&HUA OO NpeleNbHHM OrpaHrdelrsM TOPMOSHOI'O pe-
£uva (N0 KOMMYyTALMOHHON CTORKOCTE TATOBRX JiBNraTesiell, TopmosHof
cuie, TeIIGBOM MOUIHOCTH TODMO3HHX DPEe3HCTOPOB ¥ Hp.) OPA  OIHO -
BPEMeHHO} BO3MORHOCTA BHOODA CTa0WIN3ADPOBARHOR CKOpOCTH T BIXES~

HEA HA COyCRAX. I TOPMO3HO} CWIN NP OCTAHOBKE :

6) € [aGRABHOCTD TODMO2HHX XapPAKTEPHCTHK OPN JNOHX RAWUMATP—
- 1GCRHX yC/OBHAX, BO3BMORHHX B BRCIUIyATALMH 3JM€KTPOBO3OB ;

B) BHCOKAA 3KCOAyATAUMOHHAS HAIEXHOCTHL TOPMO33 ;

r) MpOCTOTA B yNOGCTBO yDpaBIEHHA TOPMOZOM.

CoBpemenRuil ypoBeH® DA3BHTHS CpencTB aBTOMATHEH ¥ BJNEKTDPOR-

HO# TeXHHRH odeclevupaeT WIAPOKHE BO3MOXHOCTE CO3JAHNA CHCTEM

8BTOMaTHYEeCKOTO yOpaBJIeHMs, JIOOBJIETBOPANIWMIX BHIIE VKA 28HHEM Tpe-
OOBaAHAAM.

. Onmyaro BHOOD HawmGoNee mpocTod W HazexHoB B 3RCONYATALHAA CH-
‘CTeMH 8BTOMATHIECKOI'O PErYJHPOBAHMA TODMO3HON CRIY (CAP TC)

npﬂncTaBnﬂeT CJHOXRAYR npodiemy, Hallyqliee pemeHne KOoTopo# B aua-

UHTBJLHUH CTEHEHH EHBFGHT OT NMPABANBHOrO BHOOpPA BJIEMSHTOB CAP

H AX EB&HMUHEﬁCTBHH. QTBeYaDUEero 2AaJI9HHHM

3aKOHOMEDHOCTAM pery-
JAPOB2HAA TODMOSHOTO HpoNecca. |

Pemegue 9TOM NMpOGNEMH B COCTARIAET OCHOBHOE CONePXaHHEe pe-
¢epupyemoidl pacoTh. |

B PaGoTe PACCMOTDEHH CJEIyDUME BONPOCH, CBA3AHENE C paapa;

dorko# CAP TC pe0cTATROTO TOPMO32 8JeKTPOBOZOB HepeMerHoTo o
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Ka: OOOCHOBAHHE NpeXOOYTHATEHABHHX npnﬁuuuoﬁ nochoeHHH-CA?; pa3-
padoTKa K KccleIOBaHWEe OTHeNBHHX ee PyHKUMOHAJLHHX OJAOKOB Ha
0a3e¢ COBpeMeHHOR NHOJYNpPOBONHMKOBOK 3JEKTPOHHMRH, MCXOXA U3 Tpe-
GoBaH¥? CcTACWIBHOCTH XapaKTEpUCTHK, TOYHOCTH ¥ HATEXHOCTH pado-
TH CHCTEMH B meJyioM ; paspadoTKa MeTOIWKM pacYeTa CTaTHYeCKX
TOPMO3HHX XapaKTepPHUCTHK aneHTponoaa C PeOCTATHHM TOPMOREHUEM,
odopymoBasHoro mccexenyemoft CAP TC ; onpeneJeHHe JONYCTHMHX I'pa—
HAIl U3MEHEeHMA HEeKOTODHX NapaMeTpOB CHCTEMH B 30He ee ycroRtupol
padoTH M KOCBEHHHH aHanlmng HEHECTBa-HBPEIDﬂHHK IPOLECCOB.
dKcnepUMeHTaNbHHEe PaCOTH HA MEepBO} CTANMM HCCAENOBAHKA .PO-
BOOWIKCH HA ClelMaybHO NMOCTPOeHHQH. B JadopaTopUu BHBKTPHQEGKGPG-

rpaHcriopra MOU gusugeckol mopmenm CAP TC, BHNOJHEHHOR Ra da3se

nByx Tarosux mpurarteneit IK-IOAl' MomHOCTED MO 72 KBT Kaxmul.

[ToNHHR KOMILIEKC sﬁcnepﬁméHTanLHHx pccaenopanmit: Oua EHFGJHEH B
nanshefmem B BOnHUM ¢ yvacTweM aBTODA B npouecge.cweﬁﬂﬂaux HCIIH-
TaHuf#t MaxeTHHX o0pasloB OJOKOB peryJiipoBaHUs Topmoéﬂoﬂ CHWIH, H3-
rorosneHHux Ha HoB3e B TOYHOM COOTBETCTBHU C @Hanec&oﬁ MO eI B0
cacTeMH. PadoTocnoCoCHOCTh CHCTEMH U CTEQHHLHGCTB.Eé_xép&HTepHGr
THK MpOBEPEHH M MOLTBEpXOEeHH B NpolLecCce HPOMEUIeHHHX J&‘ancnﬂyaff
TALMOHHEX MCNINTAHEA ONMTHHX OGPRSNOB 2JEKTPOBO30B RISOT Bumycxa
1969 rona. |

B I rnape Ha ocHoBe oda30pa naTeHTHoO# JHTEpaTypH n'padqt_oTeJ.
JeCTBEHHHX B 3apy0exHHX 8BTODOB DACCMOTPEHH CYyuECTBYDUME TEHISH- |
IIA¥ PA3BHTHUA CHCTEM PEOCTATHOIO TOPMOEEHHMA JJNEKTPONOIBHEHOIO CO-
craa (9JlIC), 0COGEHHOCTH PA3NHYHHX Hpennoxenﬂﬂx'n BHITOJAGHHHX
CXeM CAIOBHX Lieflefl TOpMO38 M CHCTEM SBTOMATHIECKOTO YNDABIEHHS .
DEXEMAMH TODMOKEHHS. ' | '

[Ip . onpeesneHAH ﬁpuﬂunnos nocrpoeruss CAF TC pEOCTETHDPO TOP- -



14038 NEePCIEeKTUBHOI0. MATRCTPANBHOTO BJEKTDPORO3a e PEeMeRHOI0 Togg
aBTOD MCXONMJI K3 CJeIywulMx coolpaxeHuii.
Ouyum ES HaECOJIBe BaXHHX OTDPaHUYEHH! TOPMO3HOIG PEXUNE Desp-

COBOTO TPaHCUOPTA HBAAETCA OrpAHAuEHME NO YCNOBUAM CLHEIUIeHHm

ABREYWMX RoJec C pesancami. OT DpMHUMOA DPeryJdpoBaHuA TOLMO3HOHK

CUIH Ha BTOM yYacTKE BO MHOIOM 3@BHCAT 3ffeKTHBHOGTL peocTaTHO

I'0 TOPMOXEHHSI BJIEKTPOBO3A W CTENEeHA:s HCIOALROBAKMUSA EPO.TDPMOSHHX
BO3MOXHOCTEH.

Haunywlee BHNOJHEHWSA OTPAHMYEHUA MO YCIOBUAM CHEILIEHHS B
MAKCHMANEHO WHPOKOM NWANASOHE CKODOCTEH ABWXEHHS BOSMOXHO npA
‘nocrpoerrn GAP TC no npwHUMny cpakHeHRd CHIHAJOB, Mponopouo -
HBNbHHA WCTUHHOMY M 33JlaHHOMY 3HEYEHWAM TODMO3HOW CHAH, rue B
Ka4ecThe CHUrRaNa MCTHHHOMN Bﬂﬂﬁqﬁuu TOPMO3HOR CHMJIH OPMHATO HANpA-
EeHde, [OponopuiuoHalkLHoe NPOR3BEINEAMO TEKYWMX 3HA4YEeHHR TOoKa AKO-
pA A MaGrBATHOrO MOTOKA IVIABHHX [OJNCOB TAT'OBHX ABHraTeJel (Tﬂs.
JIpyrue BuBecTHHE CIocoGH 8BTOMATHYECKOTO pEryJHPOBAREA TOLMOS -
HO# cRJAH Ha yqacTHe OI'PARMYEHHA €e YCJIOBHAMH ClLEMICHUA ycrynanr
yﬁasaﬂﬂouy N0 paly mokasaTeJeli.

KDHHpgTHQe OCYWECTBIEHNE 3TOI'O NpPRHUMNA PErYJMPOBAHMA TOp-
MOSHOW CHIH He . pySemnoM IC ocrapiseT pesSepBH WIA MNOBHOCHEA
HCNOJb30BAHEA MOIHHE}CTH CUIOBOI'0 0CODYyUOBS8HHA JJEKTPOBO3a H B
STOM CKMHCJIE TDeOYyeT CORepH6HCTBOBAHUS.

Tanoe COBE[MEHCTBOBAHUE HEOOXONBMO B BO3MOXHO Ha Oasze €O -
BPEMEHHOM ABTOMATUKK W CPENCTB SJEKTPOHHON TEXHMKH.

[ riasa noceswera Bonpocam paspaGoTKM B MCCJENOBAHEA 3JeMeH-
ToB CAP TC, xoTopas oCecneddpaeT peryadpoBSHME TODMO3HOA CHAN
PEOCTATHOr'0O T. MOS& NO BCEM OrpaHUYeHWAM B DPEEEME OCTAHOBOYHOIO

TOPMOXCHHMA ¥ QOPMHDyeT TODMO3HHE XapAKTepPHCTHKH, IO3BOAADUHE
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ReCTHKO CTACWIN3EPOBATH 3aJaHHYD énopocTB JBUXSHEA N0 CIYCKY.

Orpanmyesne TOPMO3HOR CWIH MO YCNOBHAM CLEINIERAA HBAXKYUAX
KoJleC ¢ peabcamu MOXET OHTB ocyuecTRiIeHO HccaenyemoRl cucremol
61aroniaps BO3MORHOCTH ABTOMATAYECKOrO NOANEPRAHAA 3alaHHOf Be-
JAYRHH TOPMO3HOM CHIN B meDKﬂM.HHaﬂaBGHEiGEDpﬂcTeﬁ IBEReHAR.
Peangsyemull Ipe 3TOM. NPMHLATD PEryAHpOBAHHsS OCHOBaH HA HENOCDpeX-
CTBEHHOM Qpannéﬂnﬁ CETHAJIOB, NPONOPHOHOHANLHHX 38JaHHOMYy H HC -
THAHHOMY 3HAYEHMAM TOPMO3HOR CHIH,. li3MeperRme MCTHHHOI'O 3HAYEHRA
TOPMO3HOR CHJIN MPOM3BONHTCA KOCBEHHHM METOXOM C NPEMEHEHMeM
aneRTpoﬂﬂbro pemanmero ycrpoficrsa (PY), HenpepHBHO BHOOJHADIEIO
omepausn MepeMBOXEeHHSA IBYX AHAJNOICBHX 2JEeKTDHYeCKHX CHIHANOB,
YTO NPEHOMOAAJIBHO OTJAHYAET YKA38HHEYD CHCTEMy OT .BCeX H3BECTHHX
cAp 1¢ [I, 2].

@yHHuHOHaﬂLHéﬁ cxema HccjenyemMo CHCTeMH DPeryJEpDOBSHEA H30-
Graxena He puc.l. Tsroswe npsuratenaun { + N B TODMO3HOM pexmMme
HAI'DYXEHH Ha MHIVBHIyaNbHHE Heperynnpyémue TOPMO3HHE De3ACTOPH
TP{ + TPN, a BX oOMOTKH BO3Cy=IeHHNA OBI_-t- GBN. COefHHEHHHE B
OIHY [OCJAEINOBATENLAYW ICNb, [OOJYYANT MNETAHME OT YHNPaBISEMOTO
CTaTAYEeCKOro BO3GyAnTeJs B, MATAONETCCH OT cnennajiLHoll OOMOTRR
TATOBOTO 'fpagc(bopmafropa. B nenAx Toka BO3GYRIEHAH IB A TOKOB

aKopef ,I‘,'.1 BKIOYEHH IaTumxd Toxa JIB 7 ITA COOTBETCTBEHHO, . AT--

‘HAJH OT KOTODHX MOCTYNAnT B CHCTEMy 8BTOMATAYECKOrO DeryJlApoBa-

HEA. 1A XeCcTRO# CTAaOMIB3anM¥ CKODOCTH IBAXEHHAS HA CHYCRax Ha
ONHO# MJIM HECKOJbKAX. OCHX JIOKOMOTABA YCTAHOBIEHH JNETUAKA CROpO-

CTE ~ TaxoreHepaTopd TI, CHrHAJH C KOTODHX TAKKE MOCTYNaoT B
CAP TC.

Padoroii Bo3dyanrena B ynpaeaseT ¢asoperyasarop P, couera- .

poneE? gopvuporaTenk ynpﬁsﬂﬂmmnx PMOYJIBCOR HEOOXOAAMOR amMrimATy A
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R IUIMTENBHOCTH ¥ perynaTop §ass sTUX EMIYJNBCOB OTHOCUTENBHO da-
sH NepPeMEeHHOTO HAaNDAREHEA MHTaHuA Bo3OyiuTend. Ha Bxoxm QP monma-
OTCH NATE HE3aBUCHUMHX MPYyr OT Apyra YNpaBiafolNX CHUCHaAJIOB, M3
KDTGPHX YeTHpPe CBA3AHH C KaHanamud I'maBHOK odpaTHO# CBA3Y
(r.,0.C.) CHCTEMH aBTOMATMYECKOTO DEL'YAMPOBAHUA ¥ OLMH KaHax - -
C 0Tpﬂﬂﬂ+EHLHGﬂ ruGKOMH oSpaTHolt CBASBL JUIA CTadWIX3anmy CACTEMH
B NEPEeXOIHHX PexuMax. Tﬁn HB'QETHPEI KaHaJoB I.o0.C. ogacnequﬁa—
DT DETYJIUpOBaHKe TOPMOSNOR CWIH MO BCeM ee OrPAHMYEHIMM, BHIION~-
HSA OTMM 38lMTY TOPMOSHOTO OGODYAOBAHUA OT UEPETPY30K M ONACHHX
pexyMOB. UYeTBepTHl KaHal I.0.0. padoTaeT B peXMME cTaduIH3anun
CKOPOCTH HE& COycKe B beyuecTmifeT GopMHpoBahiie ZECTKHX TOPMO3-
HHX xapanTepHéTHH. | '

B padoTe odocﬂoaaﬂ anHﬂTuﬁ HPHHHHH nocTpoenus PY miA BuYd-~
GHBHFH KCTHHHOI'O 3HAYEHHUA TOPMO3HOK CHIH B COOTBETCTBHU C’ 38BR-
CUMOCTHD 2JeKTpOMAI'HMTHOI'O MOMEHTa MamWHH NOCTQAHHOT'0 TOKa OT

Toka fKopA 1. # MAUHMTHOTO NMOTOKA $ ryaBHHX HOJOCOB

M, = C,*® Iz, N ¢ O

rne C, - MOCTOAHHASA nﬂﬁ IHaHHof MAIKHE . [Ipu oTOM NpOaHaNu3n —
poBa&lH CBOACTBA M3BECTHUX MHORMTEJBHHX yCTPOACTB, BKJINYAA HC -
nonsayemue Ha 3apydexnom JlIC. Honoxeaﬂqe.n ocHoBy PY MHORHTEJB-
Hoe yCTpoiicTBO BpeMA-MMIYJbCHOT'O THNA B yCJIOBHAX padqqu Ha JlIC
odnazaeT pPANOM OpeMuMyuecTB nepen_npyrumn.
Biok-cxema PY ¥ puarpamMui €ro Hanpﬂxeuuﬁ Haodpamenu Ha

puc.2. llupoTHaa MOAYJIALMA npﬁmoyronbﬂux_nmnynhcon BHXONHOTO Ha-
npsxedEa PY OCyleCTBIAETCA C NOMOUBR TpaHsucTopa, padoramuero B

KJLOYE BOM pexume. B uﬁna GasH TpaH3ucTOpa BCTpeqﬂﬁ ILekcTBYOT IBa

HANpAXEHHA: BGHDHDPETBHLHOE nﬂnoodpaa&aﬂ.ﬁupMH Uoog B IOCTO~
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fIHHOe, MEIJIEHHO MeHAUes8CH [J¢n'

MOXHO MOK&SaTh, YTO BHXONHOE HanpsaxeHde PY B UNEa&JILHOM CAy-

qae (npd OTCYTCTBME €ro EHCTDYMEHTANbHO# MOrpemHOCTH) Onpensin-
eTCHA BHPaEEeRHeM

_IJHF ug = K 'IIQH' Lims (2)

970 oGecmevYmBaAET MpPAKTHYECKYD peanmsanep saBMcHmoctd (I), ecns

BXOIHOH CHI'HAJ Inm NPONOPUMOHANIEH TOKY SAKODA, & HalnpAxeHude

U@n - MariETHoMy moToky ¢ ruaBrax moxpcoB TJl. lcciaennee BH-
NOAHAETCHA ‘38 cYeT (YHKIKOHANBROI'O NpeoOpas30BAHHEA CHIHala Inmn
HaTYHKA TOKA BO3OYXNEHMA [0 3ABHCHMMOCTH, HOOBTODAMIlER B oOnpele-

JEHAOM MacmTass HErpysouwyn xapakTepaAcTEKy TI.

Hononkenus Bxoxsmumx B PY reHeparopa NuiooGpasHOro Hanpake-

FT—————- e ———  — —-—l-—-.—-:-'__._ —— e

- G

apa (TIOH) # QYHKUMOHAJBHOTO mpeodpa3oBaTes () momuuHEHO Tpe-
GOPAHNAM MAKCHMAJIBHOK MX NMPOCTOTH, HAJEXHC' W M TOUHOGTE pead-
sauE 3aBHCMMOCTH (2). BuBeleRHHe COOTHOWEHRA NOSBOJADT pPACCTH-

TaTh NapaMeTpPH 2JIEMEHTOB PY, mcxonA W3 ypoBHe# BXOIHHX H BHXOL-

HyX CMPHAJIOB ¥ Beamauuy murannero I'H HanpsmeHRA.

. CTaduanﬂcTB TOPMOSHHX XAPaKTEPHUCTHR 3aBHECHT Kak OT CTaOmib-
HOCTR XSDAKTEDHCTHK OTHENBHHX 3JIEMEHTOR CECTEMH SBTOMATHYECKOI'O
peryNMpOBAHHA, Tak ¥ OT $yHKUMOHANBHOT'O NOCTPOEHHA CHCTEMH BLﬁﬁ—
jsom. Mccaenyemasa cEcTeMa CONCPREAT HECKOJBHRO TPAHSHCTODHHX YCHJIM-
TeJgell MeJIEHHO MBHHDMHXCH cnrﬂanaa. ' 3gnaya yIOBIETBODUTENBHOR

cTaduan3aunn oTnenLHorG TAKOTO yCHINTEJA pewmaeTrcf, RaK NpaBwJIO,

nyTeMm cyleCTBERHOI'O yCIOXHBHMA €I'0 CXEMH.

" By maGeraHMe M3NUUHEr0 YCIOKHEHAA CTACMNBHOCTR XAPARTEPEC™
THK uccaejyemolt 6ﬁbTeMH B IieJIOM JIOCTHIaeTcA He cradwik3anreR
KaxXIor0 YCWINTEJA B OTHEHBHOGTH a MyTeM B38HAMHOR KOMIEHCAInH
npeitdon ycunurenelt, padﬂTBBMHK B ONHOM KaHaje TJaBHOR oG6paTHoft
cps3d, YTO [MO3BOJAET MAKCHMATBHO YIPOCTATD KaEOHA ™3 ycnnHTeqeﬁ.
Tago§ NpHHUAN CTACHIH3AallEHA CTAHOBATCHA BO3MOXHHM Np# BHOOJNHEHAN
cJeyPUUX YCHAOBHIH: S |

1) BrAKYEHEe B Nenb I.0.C. HE MeHee JIByX BJEeMeHTOB, Xapak-
TepACTHURA KOTOPHX MOJABEDPECHH npeltigy hrpm m3MeHEHHH temiepaT) pH
_oﬁbyxammeﬂ cpeld ;

2) npaBWIbHRE BHOOD 3HAKE CDABHEHEA DOTYIMpyeMo —BeMImHE
¢ ycrapkoi ; - | | |

3) p3aMMHOE COTJacOBaHEe napaMeTpOB PAmEUHHX ycHIuTench.

BumoJiHeHHe TepPHX UBYX yesoBuit B Mccnenyevoi CAFP TC of6ycliOB-
nefo ee cTpykrypo#t (cm. puc.I). To nea TpaH3ACTOPHHX youauTend,

BHIOJHADWLAX pa3jnuiHe QyHKIAH, BKANUCHH B KaxmluA W3 JBYX KaH2a-



JORB I‘ 0.C.: HBHEJI cTadWin3anu CKODOCTR IORHXEHA HD Ccn |
YGH}' R
Ra-

. Hax HOHﬂEpﬁaHHH DOCTOf i TBa TOPMO3HO® CWIN HA ypomHe 3
SHAYeHHA. . ) -

TperLe yClIOBMEe MOXET OHTH BHIOJHEHO HA OCHOBe Teoper

ro anannsa e
BEJIAYMHH TemnepaTypﬂovo npeﬁ@a YyCHIRTeNnH

Ing yemn
Teqell, )
eli, npumenennrx B CAP TC, B peayﬂbTBTE TAKOTO aHanmsa pog

R‘-..

_WEHO CIeIyRuee BHPAXEHHWE VIS MOJHOTO TPUPALIEHAR BHXOAHOrO o
Ar-

HANA BCAENCTBHE M3MEHEHWS napaMeTpoOB TPaH3KUCTOpa
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NapaMeTPH TPAH3ACTOPA ;

np¥pameHna napaMeTpoB TPAH3A -

cTOpA ;
\
RB' RG = CONpPOTHBJIEHAA cieuu .
- { YCHAHTENA ;
Y i
ﬁ' — s = s - KD . 3 .
R, + R, 3fQALKEHT TOROpACNpeneeHns.

B paGOTe OMUCEHH M 3
uc
H MeXanuam B yCJoBHA B3auMHON KoMneRcanmn
TEhﬁ]BpﬂT HHX Jpeii B E I "
?P pehigo pHBEHEHH PESYNABTATH DACYETOB, BHIOOJ

HEHHHB C 1L
HQGTHEEHHH DpakTideckn noaHofi B3amMHOJ. RommeHca

UKl npeidor xa
. P&KTEe DACTRK yehumarene. Teoperwueckume mnox
JOCTAaTOYHO —

TOYHOC
ThD OONTBEDXNEHH pes3yaALTATAMA KIPMATHYECKAX
chHTaHHﬁ MEKETHYX o0paz3nos CAP

parypu OXpyxanue’! cpemn ot

ot b B
' OT-p E.” onpoc C'I'EﬁHJIEHOCTH xapaRTepHCTHR CHCTEeMH 1449) 4|

IC B InHanasoHe B3MeHeHHA TeMie-
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padoTe KaHaJIOB I'.0. C., He COJEpxKalux ynnnHTeﬁeﬁ

aran@e Gojblef 9acTH yCTPOKCTB CAP TC NPOMSBAITCA MOGTOAB~
GuM CTACWIMSUPOBAHAUM WIH NEpEeMeHHHM CHADA3HEM C HAUpAKREHREU ce-
TH CTACWIX3¥pOBAHHEM IO CpejHemy 3a NOAYHE MO SHaueHI HalpAKe-
y@peM. PadoTOCNOCOGHOCTD CHCTEMH X CTAGUALHOCTE €& XapaiIe[HCTRK
B 3HAUATEJiBEHOW CTeneH# BEBHCHT OT KAYEeCTBA 5STHX Hanpsaseiid.

B padoTe RANOJHEHO cpaﬂueﬂﬂe Texﬂﬂuﬂ—ancnnyawaundﬁuux
cBOMCTE MANOMOUMHX CTAOWIN3ATOPOB NOCTOAHHOLO A (e p2MEHHOTO Ha-
NpAKEHMA, BHAVAHEHHUUX NIV CA3NHUHEM NPUHLMNGM, ¥ NpYBelSHH pe-
3yJBTATH TEODETHUECKOTO M JKCIEPHMEHTAABHOTO MceaenoRanKl ABYX
K4 HUX. Hanéonpe MoJilio YAOBISTBODAET BCEM HDETEBHEHHHM Tet0Bu—~
HUAM MCTOYHMK nepemMeHHOoI'o CTBﬁHﬂHBHpQB&HHOPO HailpAKEHUA TEAMO-
yroJbHo GOpMU, GOCTaBneHHHH ua KOMIEHCAIMOKHOTO TPaH3KCTOPHOTO
cTadWwin3aTOpA nacnenonaTenhnoro THAa M ClelMalbHu pasnaddrailio-
ro BEeIOMOI'0 TPAH3HCTOPHOTO whipepTopa. Bubejient. LACIGTHNE cCOuT-
HoweHUdA, NO3BOJAAVIIKE pHOpaTh NapaMeTpH ECTOTHIMKA [ raHuA.

B-Ul ranape HpOBOﬂHTOH HecJe loBaHRne nurp&mnenTeﬁ uﬂmepeéun
TopMo3HOfl CHAM C TOMOMbO PY, uto EHBB&HD HeoGXOMMOCTLI 00&CTie—"
qeHUs aayansoif TOYHOCTH peryﬂupaﬁannﬂ W cnﬂaahn C DHTHMBHBHHM
BHGOPOM IlapaMeTpoB cxemy PY ¢ TOYKM 3penus ero radapivoB H cro-
AMOCTH. |

Vle'roll M3MepeHua C nomoubo PY, ABNSACE KOCBEHHLM, CON[OBO&~
laercA pAdoM norpewHocTed, KOTOpHE B GOOTBETCTENM € OOMENpHlA-
roff xraccupurapued MOTYT 6uTh pasfiesieHd IO CBOEMY [1.OMCXOEICHUD
Ha 1IBE OCHOBHHE IpPynTH: METOIWUECKHE H WHCTPTMENTAIbHHE . ﬂepnue
M3 HEX onpelendanTCH [ pUHATHM MEfﬂﬂQM H3Mepe i, BTOfHE - ‘paaf

JTH3Y eMuMH Tex HUYe CHUMH: CpEeLCTRaMA. |
e ToNMUeCKaA MorpeutiocTs B naccMaTpUABAcHoM caydae 0O0yCToB-

r
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JleHa, B OCHOBHOM, DAa3HOCTBHO MEXLYy MCTHHHOE TODMO3HO# cuioil, pea-
nu3yemMolf Ha odone nBuAyuled KOJNECHOW TapH, M 3JeKTPOMATHUTHOR
TOPMO3HOE ciio#, COOTBETCTBYWIWER B3JAEKTPOMETHUTHOMY MOMEHTY Bpa-
meHus nBuraresid, [loxyuyeHO aHaIUTHIECKOE BHDaAREHUE, NOIBOJANLSe
paccyATaTh 3Ty MOIPEemHOCTb, MNOJNbL3YACH BJEKTPOMEXBHAYECKAMHE Xg -
pakTepAcTHRKaMd TI. YCTGHOBJNGHO, YTO BENWYMHA €€ MEHAETCH ﬁeaﬁa"
YHTEJLHO B npedenax patdouel vacTu xapakTepHCTEKM TI[, 4T0 nosso-
JAET Jer'Ko Y4ecTh 3Ty MOIpelHoCTh Op¥ HacTpoike CAP TC.
MHcTpyMeHTaNbHAA NOrpemAOCT® PY, ABIANWAACHA OWHOKOA nepe -

MHOEEHUSA CMIHaNoB I .. K [I¢H. BH3HBAETCA HEJIHHEHHOCTHD BH-

f
xoutoro HanpsakeHas ITH U, ¥ OTKIOHEHAOGM CTATHYECKHX H JH-

HAMMYIECKHX XapaKTePUCTHK TpPaH3UCTOPHOrO Kiawya PY OT HWIeanbHHX,
CoCTaRIAGHYD CYMMAPHOA HMHCTDPYMEHTANEHOM [OI'pemHOCTH, OCYCIAOBAEH

Hyi0 JOOHM M3 MepeuyliciieHHHX (aKTOpOB, HA30BeM 4Ya&CTHYHOR mnorpem-

HOCTLD.

YaCTHEYHAS NOIPEWHOCTh, "00YCJAOBIEHHAA HEJHUHEHNHOCTLHD nNAI006-

I'IH *

pa3HOro HanpaxeHua U onpelesiAeTCA BAZOM BpemMeHHOK 3aBH-
CHMOCTZ HanpsweHEs U, Ha QopmHpywuem KoHIeHcaTope C, cxemu

I'IH (puc.3). [lokasano, uTo B npenejax noaynepronsa (%/w) nurap-

o ——— . S L i il

Puc, 3

- I3 -

nero HANpAXEHHS NMDK DA3AMUHHX BapUAHTAX TDAHKYHHX 3HAYEHAR ma-

pameTpoB cxemd I

T

3Ta 3aBUACHMOCTHE OHPEHEHHETCg BHP&IEHHHMH:

E) HPH Lr - W R’ | Rﬁz = OO |
| U., 2w - |
B, LM, “
g = Sk Vo + A
U, T
rie  Ugy = TR

G) npn R62=W. " Lrlpfo-o

B at s | ' ’
U, = .0 | B-sin(8t+¢). + a cos(Bt 2
€ . C.(a*+ 6%) [ (Btew): + ( _“o)] .
B (bsiny + acosv)+ U (D), (5)
‘ C(a +B8%) | -
| rmze a =& B - koadpuiEeHTH, :aaanémune OT napaMeTpoB Rr :
LPI CII; .
B, v n () - NOCTOAHHHE - NHTETPAPOBAHEA, ONpeleNnsemMHe
| U3 HAUAMBLHHX YCJOBE} HE PACCMATDHBAECMOM
J WHTEDBAJE BpEMeHH T/w ;
B) NnpH Lr = 0 B Ry, ‘£ oo
U. -w I ] |
cCM : i ....'L _ _ 2 - -
4= o -c,'[(zn"ch C B E-t] U O

. OCuuit anan®a 3QBECAMOCTA paccmaTpEBaemoft wacTuyHOR norpem-

HocTH PY or nmapaderpos cxemH ITIH BHNOJHEH HA OCHORE yraBHeHnuaf

(4) + (6) c Homowse SUEM "Hampn”.: [IpH atom odocHopAHHu{ B padoTe

METON HO3BOJWI BHIOAHATHL CTPOTOE HCCleloBaiue aneKTpUIecKod ne-
Of C BEeHTWIAME @O cxeme pac.3 0e2 nmpuaMeHeHmd ILOMO3ZKOTO  MATe-

MATHYEeCKOro annapaTa M TPYEOEMKMAX BHYMCIEHM), NPYCYUHX H3BECT-

—_—
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HHM METOHAM 8HANN3a BeHTHIABLHHX nenel.

B pesysbTaTe BuuMc/eHHA Ha SLBM yCTaHOBJIEHa 3aBUCHMOGTE qa—

CTHYHOR MOrpewHOoCTH, - OYCJAOBNEHHON HEJMHENHOCTED HAaNpAReHus

U o+ OT NMapaMETPOB CXEMH I'llH ¥ BeJKYHB BXOMIHHX CHPH&HDB'[L¥
‘ - I

i *IHTH. Bupaxenue, HalkneHHOe JJIf MAKCUMAJIBHOI'O OTHOCHMTENLHOIO

3HaYeHHMA AToll morpemsHocTH, MMeeT BWI

sU . 1,7 4,9

(rnp) = . o 7 |17 ()
.PHH - Ly * Cp (Rdz C)

LA onpejesieHNa vacTHuHOR nmorpemBocTy PY, odycioriaeHHof of—

KJIOHEHASAMA NHHAMIUECKMX CBOMCTB TpaHsmcTopa PY OT MIeanbHHX ,

BCCNIeJICBAHH NEpexONHHe MpOUECCH NpPH ero NeperiIlYeHUAX MON PO3-

| meficTBheM HanpaxeHmd U ¥ [Lfn‘ Koneunoe BHpaxsnme g
OTHOCHMTENBHOI'0 3HAYEHHS MCKOMO! MOrpewmHOCTH NMeeT By
5 ] ' '
Uy =105:C t_ + 0,5t - t, - 0,5t ), (8

rne t,, L t. w t

v Cp . — JJINTEJEBHOCTHM (a3 nepexamueHns

TPAH3HCTOPA, ONpelesfAeMHe W3

 TPRHCLEHNIBHTHHX ypaBHEeHAR BHna
-t '

F’t + g (9)
L = BPeMsl RM3HA HocureJselt 3apama B Gasze TPaH3uCTOPA ;
P H ,‘f g - NOCTOAHHNE IR KAXNOA LIATEHHOCTH KO afhuun -
- euru, 33BUCALUE OT NApaMeTpoB cXemu PY m Tpnona.

Ina ynoGcTra HGHOHLBOB&HHH UOJNY9E€HHHX DEe3yJAbTATOB NPH NpO-

EKTHPOBOUHHX pacyerax 3
: pacye HBY9EeHNA NOTpemHOCTH 3U(M,) INA  pas-

JAMYHHX THIOB TPaH3UCTOPOB B cXxeme PY [OJIyYeHH B BuUOe TadiaMu H

PPafUKOB.

: 1
Ha OCHODBE BHNOJIHEHHOI'0 8HANW32 Hafimeny 3aBUCAMOCTH CyMMap-

- I -

HUﬁ_HHCprMEHTaHBHOﬁ norpemHocTH PY oT mapaMeTpoB ero cxemu H
peJIAYMH BXDIHHX CHI'HEJOB. MarCHEMAIBHOE OTHOCHTENRHOE - 3HAUEHME

aTofl MOTDEIHOCTN ONPENENACTCA BupaxeHuem

' 2
ST = 0%.(7,6 8, - 0,+1,050,) -1,258, + §,+ §,, (10)

0, |
J "6\U : & = II{B ;
TRE ¢ = (rog) ° 2 T T 7 2
ITAM
S - 1,05.--RH& & _ U . ;
3 ¥ R ' U4 (rat') 2
H L
P usc — CONPOTUBJIEHAE KOJIEKTODA TPHOLA B HACHUERHOM
COCTOSIHAY ;
I,, —- TOR KOJLIEKTODa 3aneproro TpaH3ACTOpa.

Pe3yabTATH KOHTPOJBHO~-HANANOTHHX HCNHTAHUA MAKeTHOIro odpas3-

" pma 670Ka PeryNMpOBAHMA TOPMO3HOR CWIH MOKA3ANK RBUECTBEHHOE CO-

OTBETCTBAE BSKCHEDPUMEHTAJIbHHX XapaKTepUCTER PY TeopeTHuecKH 000-
CHOBAMHHM C YYETOM MHCTDYMEHTAJBHO# HOTPEWHOCTH.

MHCTpYMeHTANbHAA norpem#ocTdh PY, BHIONHEHHOTO MO NpWBENEH-

HOf CXeMe MOXeT He NpeBHmaTh NecATHX nosjel mpouexra, BmecTe C

TeM OHA MOXeT 'OHTH X HOBOJBHO 3HEUMTCIBHOR (MO HECKONBKHX JHecs-
TKOB OpPOLIEHTOB), ecJj# napameTps PY BuOpans 0e3 yuera. TpeGoBaHMKH,

BHTEKAIMX W3 MOJAyYeHHHX 3aBucHmocTedt, Tak, MOT'PEWHOCTD Py 2

papameTpaMy, NepROHAYaNbHO NPHHATHMHA B CAP TC anekTpoBo3a BISOT

punycka 1969 roga, cocrapijeT BeJAYRHY HODALKA 5% . OnTEMHA3AIMA

napameTpoB PY B NpAHATHX IadapATaX ero BHMOJHeHHA T23BOAAET

CHH3ATH BTY norpewsocts 10 0,2% .
B IY nnaBe HpHBEﬂBHH METOUKA pacyeTa TOPMOJHHX xapamTepH—
CTHK eneanoaﬂaa, odopyrosanroro CAP TC, ¥ peayibTaTH aKcneps-

MEHTAIBHOTO MCCAeNOBAHMA CHCTEMH B CTATHUECKUX PerKMax.
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lla ctamsy npoektupoperns CAP TC BOSHHMKAET #eoCX0OMMMOCTh ﬁac_
ﬁerﬂo; TeopeTHIeCKoro o enesnedns GOpMH CTAQTRUECRAX TOPMOS3HHX
X8paKTepPUCTHK 3BMKHYTE ! CHCTEMH HA OCHORE peajbHuX WIK 3alaHHHX
XapaKTePUCTER COCTaBAnoliX ee (yHKIMOHAIBHHX Gn0KOB. OTO BT
BO3MOXHOCTE OPOBEPUTHL NEABHABHOCTD 2aJIOXSHHHX TIpA pa3paloTRe
CACTEMH NPMHIATIOB W NoMoraer onpelleAnTh HampamieRus nefopMaunm
X8PaKTEPUCTUK OTHEJBHHX 2ROHLSB CHCTEMH NpM HacTpofike ee C
1eJni nonyqéuﬂﬂ Hauooee ﬁpuemnemuf'Tnpmoanux XapaKTepRCTUK aB-
TOMATHYECKOTO DEOCTATHOI'C TOpMO3a.

MHOPGHDHTypHOCTB n HenrpelinocTs CTDPYKTYDH uccrenyemolt cnc-
TeMH OGYCAOBANRA JIPHMEHEHRAE rpafo-aHAIUTAYeCcROTO MeTOnA pacueTa
N0 OpBHOUTY nocrenopaTeNbHNY npadnaxeHnfl, CywecTpeRHOE  yupolle-
Hpe pachTa ¢ua0 AOCTHIHYTO nauneapn3alpell Ha OTJIGNEEHX yqacTKax
gacTH nesnRelnux 2aBucamocTeR ¥ nprMeHenneM o oGxola 1end peryan-
' pOBAHAA B Hﬁnpanﬂeﬂun. 0GpATHOM NPOXORIERMO CHUrHANS, 07ecneyd-
papmeM NOCTATOYHYD TOYROCTL pacyeTHOro peayirTald npakTRYECRA
ﬁpn e pBOM XE& NPHOJUIREHHA.

IpuseleNH QITODPUTMR BIA pacyeTa TOPMO3HHX XaraKTePACTHK pe-
AANOR OCTSHOBOYHOTO TOPMOXEHAS M CTACWIM3ALHA cnopocTh Ha cIyc-
RG. Tax KaK B K#JOM W3 OTHX DERHMOB CHCTEMA ¥MeeT HEeCKOJBKO
 30H perjnngpaannﬂ, kaxoli W3 KOTOPHX COOTEETCTBYET OTJIH4HAA OT
IpYTEX CTDYKTYPa CHCTEMH, TO KONMTECTBO &IFOPATMOB pacuera  Co-
DTneTCTHyeT YyNCay aou perynﬁpoﬂaﬂﬂﬂ. 4

[Ipriaep pacqua BHMOJHEH JUIA fu3nuecrol MOLEIH CAFP TC, d4TO
NO3EoJaAeT Hannquum oGpa3om OlEeHNTh BPHeRTUBHOCTS npennaraemoft
METCINXY PaCHeTa ? NONYYMTH WCXONHHE NaHHHe IJIA pacdeTa. CHa-
THE arrno;unﬂhwaﬂhﬂo Ha mnanqecnor MOJIEJIH TﬂpMDSHHB XapaKTepH-

CTHER NPAXTHNSCKA COBNANH C COOTBETCTBYOIMMM PACIETHRME.

-I--..,w—ﬂ--_...._-_.,r' —— S
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OueHKa TOYHOCTH padom pPeasibHuX BEEHBBB-, cocwammou;m- e
reMy, ¥ BIMAHUS KEXIOTO U3 HMX B OTRCABHOCTH Ha KAYECTBO TOP -
MO 3HHX XapaKkTepHUCTUK BHIIOJHEHa Ha OCHOBE CONOCTaBNEHWS DA
pa3JIMuHHX SKCNEPUMEHTANBHEX XAPAKTEPUCTUK, CHATHX B (PR3AYECKOH

)

moneaua CAP TC. Bce 3yneMeHTH uccaenyemolf cuctemu padoTamT NOCTa-
TOo4YHO TOYHO. )

9KcnepuMeHTalbHHE WccJieOBAHUA, BHNONHEHHHe HE (M3ndecKod.
MOLEJ I CHCTEMH, a TaKxe ﬁpomumneaﬂue . axcnﬂyafranwm;;e BCNUTa—

HAg SJEKTPOBO3ORB BIBOT onuTHolf mapTuu Bunycka 1969 roma csupe-

| peXBCTBYOT O TOM, YTO CUCTeMA MOXET (OPMHpOBATH TOPMOSHLE A~

paKkTe puCTHKH, GAN3KUE K HMOCANBHHM, K oﬁecneqnﬁae'i'_ PERMMH : OCTa-
HOBOUYHOTO TOPMOREHHSA C Topmoaubﬁ cwroit, onpenenfemoli ecTecTBeH-
HEMA OI'DalilMueHHUAMHA ; maﬁmuaauun CKODOCTH HA CNycke ¢ TOYHO -.
cTio  © 2 KM/4ac ; NpEeABADUTENBHOTO TOPMOKEHHS C MANOH TOPMO3 -
qoli cusio#, He 3aBUcsAuweid OT cxopab*ru Ha puc.4 MpHBEACHH aRCIe ~
pUMEHTaJbHHe TOPMO3HHE prEHTepHGTMHH pemnma UCT&HDBO‘IHQI‘D TOD-
MOKEHWA, CHATHE B {uU3nuecKol MO,II.BJIH CHCTEMH TIPH . . PaSNUYHHX na.rxu-—
ReHUAX 3alarTanka TOPMOBHO! CUIH. |

B Y rsape Ha OCHOBE Hccnenﬂﬂauuﬂ'ycTquuBocTu CAP TC u3ana-
raeTeH METONAKA ONpEeNe]eHHA JOMYCTHMHX CPAHEN WIMEHEHUA HEKOTO-
pHX NapamMeTpoB CHCTEMH, OT 3HaueHK KOTODHX 3aBUCAT onﬂoapemw-
HO K&UeCTBO CTATUYECKEX TOPMO3HHX xapamepnc'rm{. ycmﬁqgaogn B .
kauecTBO nepexofHux npoueccos B CAP TC, BUIOHEA GucTpofefcTBHIE
CUCTeMH, BIAKANUEE B KOHEUHOM cyeTe HA xapame*p nepexoﬂ.ﬂﬂr‘ﬂ Hpﬂ—
lecca B CACTEME 2J1eKTPOBO3-COCTaB MpH BXOAS B - TOPMOBEHUC .

AHAIAS YJCTONUMBOCTH BHMOJHEH JUIA paudosiee BAXHOTO NMpakTHYE-

CKM peRuMa peryiupoBaHud TMOCTOAHCTBE TOPMOSHOR ' CHJH. B sTOM pe-

KiMe CHCTEeMa uMeeT camyl CJIOEHYH CTPYKTYPY NpH MEHANWHXCA Tapa=






