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IosicHuTeNLHAA 3aNIUCKA

Kypc nekmuii mo mpodeccrnonansaomy momaymo [IM.01 Dkcmmyatanus u
TeXHUYECKoe oOcCiykuBaHue moaBrkHOro coctaa MJIK 01.02. Dxcruyatarus
MOJBM)XHOTO  COCTaBa u obOecrneueHne OC30MAaCHOCTH JBW)KCHHUS ITOE3I0B
(anexTponoaBrKHOM cocTaB) Tema 2.5. OCHOBBI JIOKOMOTHBHOM TATH COCTaBIICH IS
OKa3aHWs TIIOMOIIM CTyJACHTaM IpU OCBOGHMHM Y4YeOHOro MaTepHajia 1o
cnenuanbHocT  23.02.06 TexHuyeckass »dKCIUTyaTalus MOJABUXKHOTO COCTaBa
JKEJIE3HBIX TIOPOT (3JIEKTPOIOIBUKHOMN COCTAB).

Kypc nekmuii coctaBieH B COOTBETCTBHU C TNPUMEPHON MporpaMMoi
npodeccuoHanbHoro MmoayJisa I[IM.01 DkcmmyaTanys ¥ TEXHUYECKOE 00CITyKUBAHUE
MOABWKHOTO cocTaBa Mo crenranbHocTH 23.02.06 TexHuueckas SKCILTyaTalus
MIOJIBIDKHOTO COCTaBa JKEJIC3HBIX JOPOr (3JCKTPOIOJBIKHOM COCTaB), ¢ pabodyei
nporpamMmmoit npodeccuonanbHoro Moyt IIM.01 Dkcmtyatanusi ¥ TEXHUUYECKOE
oOCITy’KUBaHUE TOJABHKHOTO cocTaBa 1o crenuanbHocTH 23.02.06 Texnmyeckas
SKCIUTyaTaIUs MMOABHKHOTO COCTaBa KEJIE3HBIX TOPOT (3JICKTPOIIOIBIIKHOM COCTAB).

B xome ocBoenus mpodeccuonansuoro wmoayns [IM.01 obyuaromuiics
JTOJDKEH:

UMETb NMPAKTUYECKUH OTIBIT:

[10.1 DOxkcmmyaranuu, TEXHUYECKOTOo OOCTYKMBaHUSI M PEMOHTa JIeTalieH,
y3JI0B, arperaTtoB, CUCTEM TOJBM)KHOTO COCTaBa JKEJIE3HBIX JOPOT C 00ECTICUCHUEM
0€30IaCHOCTH IBMKEHUS [TOE310B;

YMETh:

V.1 onpeaenaTh KOHCTPYKTHBHBIC OCOOCHHOCTH y3JI0B M JAeTaJIel MTOABUKHOTO
COCTaBa,

V.2 oOHapyXWBaTh HCUCHPABHOCTH, PETyJHPOBAaTH ¥  HCIBITHIBAThH
000pyI0BaHUE TIOJIBFIKHOTO COCTaBa;

V.3 ompenensiTh COOTBETCTBHE TEXHHUYECKOTO COCTOSHUS OOOpYIOBaHUS
MOJIBMYKHOTO COCTaBa TPEOOBAHMSM HOPMATHBHBIX JIOKYMEHTOB;

V.4 BBINOJHATHL OCHOBHEIC BHUbI pa60T 10 SKCIUTyaTallii, TCXHUYCCKOMY



00CITy>KUBAHUIO U PEMOHTY TOJIBU’KHOTO COCTaBa;

V.5 ynpaBnsaTe cuUcCTeMaMu IOABHKHOIO COCTaBa B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSIMU;

3HaTh:

3.1 KOHCTPYKIMIO, TPUHIMUIN JEHCTBUS M TEXHUYECKUE XapaKTEPUCTUKU
000pyIOBaHUS TOJBUKHOTO COCTABA,

3.2 HOpMaTHBHBIC JOKYMEHTBHI MO OOECHEYeHHIO0 O€30MacHOCTH JBHXKECHUS
MOE3/10B;

3.3 cucTeMy TEXHUYECKOTO 00CITy>KMBAaHUS U PEMOHTA MOJABUKHOTO COCTaBA.

PesynbraroM OCBOEHHS TPOrpaMmbl MPOPECCHOHAIBHOIO MOJIYJIS SIBISIETCS
oBnaaeHue npodeccuoHanbHbiMU (1K) u 00mumu (OK) komneTeHIusIMu:

IIK 1.1 DxcrmyaTupoBaTh MOABUKHOW COCTAB JKEJIE3HBIX JIOPOT;

I[IK 1.2 IIpou3BoAHUTHh TEXHUYECKOE OOCITYKMBAaHHUE U PEMOHT IMOABUKHOIO
cOoCTaBa  JKEJIE3HBIX JOPOr B COOTBETCTBUU C TPEOOBAHUSMHU TEXHOJOTMUYECKHX
IIPOLIECCOB;

IIK 1.3 OOecnieunBaTh 0€301aCHOCTH ABHMXKEHHUS MOJIBHKHOI'O COCTAaBA.

OK 1 IlonumaTh CYIIHOCTh W COLMAJIBHYIO 3HAYMMOCTH CBOEU Oymyriei
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA HHTEPEC

OK 2 Opranu3oBbiBaTh COOCTBEHHYIO AESITEIHHOCTh, OMPEACIATh METOAbl U
CIIOCOOBI BBITIOJTHEHUSI TPOQPECCUOHATIBHBIX 3a71a4, OIEHUBATh UX d()PEKTUBHOCTH U
KaueCTBO

OK 3 Pemars npoOiieMbl, OLIEHMBATh PUCKH U TPUHUMATh PEIICHUS B
HECTAH/IAPTHBIX CUTyalUsAX

OK 4 OcymuiecTBidTh MOUCK, aHAIU3 U OLEHKY MH(GOpPMALMK, HEOOXOAUMOM
JUISl TIOCTAHOBKH U PEIICHUS MPOQPECCHOHANBHBIX 3a1ad, NMPOo(EeCCHOHATLHOTO H
JUYHOCTHOTO Pa3BUTHS

OK 5 HcnonwszoBaTh MHGOPMAIIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJOTUU IS
COBEPIIIEHCTBOBAHMSI MPO(HECCUOHATHHON JIeATETLHOCTH

OK 6 PaboraTth B KOJUIEKTMBE M KOMaHJE, OOECII€UMBATL €€ CIIOYCHUE,

3¢ (HEKTUBHO OOIIATHCS C KOJUIETaMH, PYKOBOACTBOM, MOTPEOUTEISIMH



OK 7 CraButrp 1uenM, MOTUBUPOBATh JI€ATEIBHOCTh TMOJYMHEHHBIX,
OpraHU30BbIBaTh U KOHTPOJMPOBaTH WX pabOTy ¢ TMpUHATHEM Ha ce0s
OTBETCTBEHHOCTH 32 PE3YJIbTAT BBIMOJHECHUS 3a/IaHUIM

OK 8 CaMocTosTenbHO ONpeNesiTh 3aJaud  MNPOPECCHOHAIBHOTO U
JUMYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCSI CaMOOOpPa30BAaHUEM, OCO3HAHHO IIAHUPOBATh
MOBBINICHUE KBATU(UKAITNH

OK 9 bbb TrOTOBBIM K CMEHE TEXHOJOTHH B TpodeccrHoHaIbHOM
JEATEeIIbHOCTH

Kypc nexuuii u3710%Ke€H B JIAKOHHMYHOM (OpMe, YTO TMOMOXKET CTyJeHTaM
OBICTPO M KA4YE€CTBEHHO MOJTOTOBHUTHCS K MPAKTUYECKUM 3aHATHSM, SK3aMEHY I10
npodeccuonanbHoMy moayio IIM 01 B pamkax denepanbHOro rocyJapCTBEHHOTO

06p330BaT€JII>HOFO CTangapTra CpCIAHCTO HpO(I)eCCI/IOHaJ'IBHOI‘O 06p330BaHI/ISI.



TEMA 2.5. OCHOBBI TJOKOMOTHUBHOM TSI

Jexkuus 1

Cuibl, 1elicTBYOIIME HA T0E3]]

Ilnan nexyuu

1.1 Xapakxmepucmuka cun, 0eicmsyrouux Ha noe3o

1.1 XapakTepucTuKa CWJI, 1eiiCTBYIOIIUX HA MOE3/

B mpouecce nBukeHUs 1moe3a Ha HEro JCUCTBYIOT pa3JIMYHbIC BHYTPEHHUE U
BHEIIHUE CHJIbI. Kak M3BECTHO U3 MEXAHUKHU, BHYTPEHHHUE CUJIbl YPABHOBEIINBAIOTCS
BHYTPHU CHCTEMBbI M HE BIMSIOT Ha €€ JBWKeHHE. Ha xapakrep mocTymnareiabHOro
JIBUJKCHUSI CHUCTEMBI BIIMSIOT TOJBKO BHEINIHHE CWJIbI WJIM KX COCTaBIISIIONIUE,
HAMpaBJICHHBIC MO X0y ABWKEHUS WJIM B POTUBOIOJIOKHYIO CTOPOHY.

TakumMy BHEHIHUMH CHJIAMH, JICMCTBYIOIIMMHU HA MEXAHUYECKYH0 CUCTEMY —
noe3Jl, SIBISIOTCS cuiia TAru Fy, pa3BuBaeMas JTOKOMOTHMBOM, TOpMO3Has cwia By,
BO3HHUKAIOIIAS MTPH BKIFOYSHUHU TOPMO30B, M CHIIBI CONPOTHUBIICHUS ABMKeHHI0 W, K
KOTOPBHIM OTHOCSIT BCE€ OCTaJIbHbIE BHEIIIHUE CUJIBI.

Cuny TSTM M TOPMO3HBIE CUJIbI Ha3bIBAIOT YIPABJISEMBIMHU, TAK KaK UX MOXKET
peryjaupoBaTb MAIIMHUCT. Ha Cuiabl CONPOTUBIICHUS JBUXKCHUIO MAIIWHUCT
BO3EHCTBOBATH HE MOJKET, IOITOMY MX HA3bIBAIOT HEYIPABIISIEMbIMHU.

Cuna Tsaru HampaplieHa MO JABHXKEHHUIO MOE€3/71a, TOPMO3HAsl CuUja JIENCTBYET B
MIPOTHUBOMOJIO)KHOM HampasieHud. Cuiibl CONPOTUBIICHMS, KaK MPaBWIO, TaKXKe
JNIEUCTBYIOT MPOTUB JBWXKEHUsA. VICKIIIOUEHHME COCTaBJISIET Ciy4yald IBWUKEHUSA II0
CIIyCKY, KOTOPBIN Oy1eT 6oJiee moipoOHO pacCMOTPEH B COOTBETCTBYIOIIEM pas3fiele.

[Io 3akoHaM MEXaHHUKH HECKOJIBKO CHJI, JCUCTBYIOIIMX HA TOYKY WIN
MEXAHUYECKYI0 CHUCTEMY, MOXHO 3aMEHUTb OJHOW pPaBHOACHUCTBYIOIICH CHIIOH,

KOTOPYIO B TEOPHUH TSTU MTOE310B HA3bIBAIOT YCKOPSIOLIEH cuion Fy :

Fy=F«-W-B.. (1)



KoHTpoJibHBbIE BONPOCHI:
1. Kakue cuibl, AEHUCTBYIONINE HA O3/, SIBJISIOTCS BHEITHUMU?

2. Kakue cumbl, AEHCTBYIOINE HA MOE3]T, HA3BIBAOTCS YIIPABIISICMbBIMU?



Jleknusa 2
OcHOBHBIE peKUMBI IBHKEHUS 10€3/1a, CUJIA TATH, CHENJIEHHEe KOJIEC C PeJIbCoM,

NOBbIIIIEHNE TATOBbIX CBOMCTB JIOKOMOTHBA

Ilnan nexyuu

2.1 OcHosHbie pedcumbl 08UNCEHUS

2.2 Obpaszosanue cunbl mseu

2.3 KacamenvHas cuna mszu u eé ocpanudenue

2.4 Daxkmopvyl, erusaOwUe HA PeaTu3ayuio CUll CyenjieHus Kojiec ¢ peibCamu

2.5 Koagppuyuenm cyennenusn. Pacuémmuuiii koagpghuyuenm cyenierus

2.1 OcHOBHBIE PEKUMBI JIBHIKEHUSI

OIDHOBPEMEHHO TpPH COCTABJISIONIME YCKOPSIOMICH CHJIBI Ha TI0E€3]] HE
JNEUCTBYIOT, TaK KakK OOBIYHO HE UMEET CMBICIA TSIHYTh JIOKOMOTHBOM
3aTOPMOYKEHHBIN T0e3/1. B 3aBUCHMOCTH OT TOT0, KaKW€ CHUJIbI JEHCTBYIOT B JTaHHBIN
MOMEHT Ha T0e3/1, Pa3IuJaroT CJICIYIONINE PEKUMBI IBHKCHUS:

PeXKUM TATH, KOrja JACHCTBYIOT cCHja TATM Fyx W CHIIBI CONPOTHUBICHUS
neuxennro W: Fy = Fi- W;

peXUM BBIOETA TIPW OTCYTCTBHHM CHJI TSATH W TOPMOXKCHHS, KOT/a Ha TOE31T
JEHCTBYIOT TOJIBKO CHJIBI CONTPOTUBIICHUS ABMKeHHIO: Fy = - W;

peKUM  TOPMOXKECHHS, KOTJa K CHJIaM  CONPOTHBIICHHS  JIBY)KCHHIO
npubasisiercss Topmo3Has cuia B Fy = - (W + B;).

VYckopsoniyro  CHly, HMEIOIIYI0 OTPHUIATEIbHOE 3HAYCHHE, HAa3bIBAIOT
3aMeUISIOIIEH CUIION.

JIyist yrpoliieHrs: pacdyeToB yAo0HEee MCIOJIb30BaTh YIEIbHBIC 3HAUYCHHS CHII,
paBHBIE CWJIaM B HBIOTOHAX, OTHECCHHBIM K BECYy IO€3/la B KHJIOHBIOTOHaX. Bec
noe3na B MexayHapoaHod cucteme eawnui (CH) onmpenensroT Kak MPOU3BEICHUE
Macchl T, B TOHHAX, Ha YCKOPEHME MO JICHCTBUEM CHJIBI TshkecTH g = 9,81 m/c?,

Vz[eanaﬂ CHJIa TATH fk, YACIBHLIC CHIIBI COITPOTHUBJICHUA JABHMKCHHIO (O, YACIbHAA



TOpMO3Has cuia b, m ynenbHas yckopsitoutas cuna fy (H/xH) paccuuteiBarotes mo

cienyomuM hopmyiam:

fk=|:k;m=W;bT=BT;f=—Fy 2
y (2)
mg mg mg mg

Paznenus B ypaBHenuu (1.1) 1eByro u mpaByIo 4acTH Ha BEC MOE3/1a, MOTYyUHM,
H/xH:
fy=fk—o-Db,. (3)
[Ipr wu3yyeHnHn BIWAHUSA JOEUCTBYIOIIMX CHUJ HAa JBWKEHHME II0€34a €ro
IIPEACTABIAIOT B BUAEC MATEPUAIBHOM TOYKH, B KOTOPOM COCPENOTOYEHA BCS €ro
Macca. Takasg 3aMeHa yNpomlaeT pEUIEHWE 3a7ad, CBA3AHHBIX C XapaKTEPOM
JBUKEHMSI TI0€3/1a, HE BHOCUT OOJIBIIYIO IOTPEIIHOCTh B pacueThl. B TOM e ciyyae,
KOIJIa pacCMAaTpUBAIOT CHJIBI II0€3/1a KaK MEXaHWYEeCKOW CHCTEMBbI, a He
MaTepHalIbHON TOUYKH, BCE MEPEUNCIICHHBIE CUIIBI OTHOCAT K 000/1aM KOJIECHBIX Map U

IMPUKIIaAbIBAIOT B TOYKC KaCAHMA KOJICC C pCIIbCAMMU.

2.2 O6pa3oBaHue CHIIbI TATH

[Ipy mpoXOoXXAEHUM TOKa MO OOMOTKAaM TATOBBIX D3JIEKTPOJBUTATENEH Ha
AIIEKTPOTIOJIBMKHOM COCTaBE M TEIJIOBO3aX C DJIEKTPHUUECKON Tepeaadyeil BOSHUKACT
BpalllaloIMii MOMEHT 3a CUET B3aUMOJEHCTBHS TOKA B IMPOBOJHUKAX OOMOTKHU SIKOPS
C MArHUTHBIM IIOTOKOM, CO3/1aBa€MbIM KaTyIIKaMHU [JIaBHBIX MOMIOCOB. OH
nepeaeTcs Ha KOJIECHYIO mapy uepe3 3yOuaryro mepenady (penykrop). OnHako
OJTHOTO BpAILAIOLLIET0 MOMEHTAa HEJOCTaTOYHO Ui CO3JaHUSl CHJIBl  THATH.
BosHukaronme mpu 3TOM CHIIBI SIBISIIOTCS BHYTPEHHUMH y
OTHOCUTENIBHO T0€37a W HE MOIyT BBI3BaTh €TI0 \K

MMOCTYIIAaTCJIbHOT'O JIBUKCHUA.

Tak, ecaM KOJIECHYH Mapy MOPUIOAHATH Hal k e
Fy ;

pibCaMH, TO €€ BpPAIICHUC HC IIPUBCACT K IBHIKCHHIO

moesaa. I[J'IH Hadalia MMOoCTYNaTCJIbHOIO JABUXKXCHUA

HEOOXOJIMMO 3a CYET ACHCTBHUS BHYTPEHHHUX CHUJI BBI3BATh

BHCHIHHC CHJIbI 34 CUCT CHCIVICHUA KOJICC C PCIIbCaMU. Ha
Pucynok 1 - Cxema
00pa3oBaHMs CHIIBI TSTH

10



pucyHke | moka3zaHO KoJiecO, K KOTOPOMY NPWIOXKEH Bpallarolluid MOMEHT My,
JNEWCTBYIOLIUI IO 4acOBOM cTpelike. OHO NpHKaTo K pelibey ¢ cuitoi Po.
Bpamaronuit MomeHT My MOXHO 3ameHuth mapou cun Fi, Fo. Cuna Fy
MPUJIOKEHA K LHEeHTpy Kojeca O, a cuiia P, — B Touke A ero kacanus ¢ penbcoM. [log
nevictBueM cuil F, u Pg BO3HUKAIOT paBHbIE UM U MPOTUBOIOJIOKHO HAPaBJICHHBIE
pEeaKIMu CO CTOPOHBI pelibca, 0003HaueHHbIe cuiaMu F U R, xoTopble sBISAIOTCS
BHEIIHUMU OTHOCUTENbHO Toe3na. Cuna R. HampaBieHa NeprneHIUKYISPHO
HaIpaBJICHUIO JBIKCHUS M HE BIUsET Ha ero xapakrtep. Cuna peakuuu penbca F,
HaIlpaBJICHHAs O JBMXKEHUIO MO€3[1a U BO3HUKIIAS O]l JEWCTBUEM BpPAIIAIOIIETO
MOMEHTA U CUEIJIEHUS KOJIECa C PEIbCOM, SIBISICTCS CHIJION TSTH. 32 CUET CUEIJICHUS
KOoJieCa C peIbCOM BO3HUKAET HEOOXOIUMBIM YIOp, OTTAJIKUBASICH OT KOTOPOTO
KOJIECO HAaUMHAET ABUWKEHHE. [[0CKONIBKY B TOUKE A KOJIECO 32 CUET CHJI CUEIICHUS
HE TIepeMelaeTcsi, IMoJ JACHUCTBUEM CHIIbl Fi OHO HayMHAeT IOBOPAYMBATHCS
OTHOCUTEIIBHO TOYKM A — MTHOBEHHOIO LIEHTpa BpalleHHUs. Tak KaKk MTHOBEHHBIN
LIEHTP BPAILICHUS MPU 3TOM MEPEMENIAETCA MO0 MOBEPXHOCTH TOJOBKHU PENbCa CIIEBA
HampaBo, LEHTp koyieca (Touka O) MOCTYMAaTeNbHO JBUKETCA B ITOM IKE

HallpaBJICHUH.

2.3 KacateabHasi ciJjia TATH U €€ OrpaHUYeHune

PaccMmoTpeHHBIE IPOLIECCH MOXKHO PacCIpOCTPAHUTH HA KOJIECHYIO napy. Cuia
Fin , AeMcTByrOmIass Ha o0a KoJjieca KOJIECHOM Maphl, SIBJISAETCS KacaTeJIbHOW CUIION
TATU JABWXKYIEH KonecHou mapbl. Cymmy cuit Fy; BCceX NBIXKYIIUMX KOJECHBIX Tap
HA3bIBAIOT KacaTeJIbHOW CWJIOW TSITM JIOKOMOTHMBA F, WM MPOCTO CHJIOW TATH
JIOKOMOTHBA.

[Ipy wucHbITaHUSAX JOKOMOTHMBOB CHJy TSATH H3MEPSAIOT Ha AaBTOCHEIHBIX
npubopax. Ota cuna TiIru F, TpU TMOCTOSIHHOW CKOPOCTH JIBUJKEHHSI paBHA
KacaTeJIbHOM CHUJI€ TATH 32 BHIYETOM CHJIBI COTPOTUBIICHUS TBUKEHUIO JIOKOMOTHBA
W'k. B cinyuae yBenuyeHHUs] CKOPOCTH HEOOXOIMMO JTOTOJHUTEIBHO BBIUECTh YacTb

CHJIbI TATH FK3 , 3aTpauuBacMyl0 Ha YBCIHMYCHHC 3aliaca KHUHETUYECKOM OHCPIruu
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JJOKOMOTHBa, a TPU CHIKEHUU CKOPOCTH — TPUOABUTH TaKyw CHIY.
CrnenoBatenbHO, B 001IIEM CiIyvae:
Fa = Fc - W £F,. 4)

Oty ¢dopmyny OOBIYHO UCHOJB3YIOT JUIS OINpEACNICHUs] CHIIBI TATH Ha
aBTOCIIENHBIX MPUOOpPaX MO M3BECTHOM KAaCaTEIbHOW CUJIE TATM NPU HEU3MEHHOU
ckopocTu JBmxkeHus (Fy, = 0) 1 U3BECTHOM CONMPOTHUBJICHUU JIBUKEHUIO TOKOMOTHBA
WM TPU TEX XK€ YCIOBUSAX — JJIs OMNPENCIICHUS KacaTeIbHOW CHWJIbI TATH IO
M3MEPEHHOM CHUJIE TSATH HA aBTOCLICTIKE.

UtoObl yBENWYUTH KacaTeNbHYIO CUy TArd F, HyXHO co31aTh OOJbIINAN
BpallaronMii MOMEHT Ha KOJIECHOM Mape, a clieJIoBaTeNIbHO, U 0oJiblyto cuity F, (cm.
pucyHnok 1). Ognako cuity F2 MOXKHO YBEIMYUBATH TOJIBKO JI0 IPEACIBHOTO 3HAYCHUS
CHUJIbI CLICTUICHUS:

F2 = F <Fcm.

Eciu F; mpesbicut Fg;, TO KoJleco Ha4yHET MPOCKAIL3bIBATH OTHOCHTEIIHHO
penbca — OokcoBaTh. OTHOIIEHWE HAaUOOIBIIEH CUJIBI TSITH WA CUJIbI CHETIICHUS K
Harpy3Ke OT KOJIECHOM Tapbl Ha PEJbChl HA3BIBAIOT KOA(D(UIIMEHTOM CLETICHUS

OJIHOM KoJiecHOM mapsbl (ocu) yO:

F

Yo~ 1000m g )

riae Fe, — Hanbonblas cuiia TArM KoJIECHOM Maphl WK cuiia cieruieHus, H;

M, — Harpy3ka OT KOJIECHOM mapbl Ha penbebl, KH, ompenensemas kax
MPOM3BEICHUE MACChI, MPUXOISAIIECHCS HA OAHY KOJECHYIO IMapy JOKOMOTHBA T , B
TOHHAX, U YCKOpPEHHs cBOOOAHOTO najaeHus g = 9,81 m/ ¢?;

1000 — mepeBoanoit k03 duruent kH B H.

[Ipy HeusmMeHHOW Harpy3Kke OT KOJIECHOW Taphl Ha PeNbChl KOd(PUIIMEHT
CIIETUICHHS o XapaKTEepU3yeT CUITy CIEIJICHUS, a, CJIeIOBATEIHHO, M HAUOOJIBIITYIO
cuiy Tiru. B ciyuae BO3HUKHOBEHHUsI OOKCOBaHUA cuiia F cHuXkaercs, Tak Kak cuja
TPEHUSI KOJIEC O PEJIbChl MEHBIIE CUJIbI CIEIJICHHS, KOTOPYIO MOXXHO MPEACTaBUTH
KaK CHJIy TPEHHS IIOKOSI MPU CKOPOCTH CKOJBXEHMS, PaBHOW HYJIIO. bokcoBaHue

KOJICCHOM Iapbl — BpPCIHOC SBJICHHC. OHO BBI3BIBACT MOBBLIIICHHBIM M3HOC KOJIEC U
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penbcoB. IIpu 3HAYMTENBLHOM YBEJIMUYEHHWM YACTOThI BpAILECHUS KOJIECHOM Maphbl
BO3MOYKHO MOBPEXICHUE CBA3AHHOTO C HEW TATOBOTO JIEKTPOABUTATEIIS.

Cuity TSTH BCETro JIOKOMOTHBA, F, peanm3yemyro 6e3 00KCOBaHUs, OMPEACIIIOT
KaK CYMMY CHUJI TATH, Pa3BHUBAEMbIX KaXI0W KOJIECHOU mapoil. OqHako 0OBIYHO OJIHA
WIM HECKOJIBKO KOJIECHBIX Map HaXOJATCs B HambOosee HeOMarompusiTHBIX YCIOBHSIX
0 CIEIUIEHHI0O W HaYMHAIOT OOKCOBaTh paHblle, 4YeM OyIyT peaan30BaHb
HAMOOJIbIINE CUJIBI TATH OCTAJIbHBIMU KOJIECHBIMH MapaMu JIOKOMOTHBA. JTO CBSA3aHO
C NEepepaclpereiCeHHeM Harpy3Kd OT KOJIECHBIX IMap Ha pPENbChl, PACXOKICHUEM
XapaKTEPUCTUK TATOBBIX OJJIEKTPOJBUTATENEH, AuaMeTpoB Oanpmaxedl u T1.10. B
pe3ynbTrare HaumOOJbIIass CHJIA TATH JOKOMOTHBA OKAa3bIBAETCSI MEHBIIE CYMMBI
HanOOJIbIIUX CHJI TSTH, Pa3BUBAEMbIX KaXKJOM KOJECHOW Mapoil, U OrpaHUYMBAETCS
TOM U3 HUX, KOTOPasi UMEET MIOHWKEHHYIO CUITY CLEIIJICHUS.

[TosToMy K03(p(UIIMEHT CHEIMJIEeHUS JOKOMOTHUBA \/, PAaBHBIA OTHOIICHUIO
HamOoJplIed cuwibl TIru F, K coenHOMy Becy JIOKOMOTHMBA Mj{, MEHbIIE
K03 duIMEHTa CUEIUIEHUsS OJJHOM KOJeCHOHM maphl Wo. CLIETHBIM BECOM Ha3bIBAIOT
BEC, MPUXOIALIUNCSA HAa CIENHBIE KOJIECHBIE MAPHI, T.€. KOJIECHBIE Maphl, CBA3aHHBIC C
TATOBBIM 3JIEKTPOJIBUTATEIIEM.

HyXHO OTMETHTb, YTO COBPEMEHHBIE 3JEKTPOBO3bI W TEIJIOBO3bl HMEIOT
TOJIBKO CLEIHBIE (JBUXKYIINE) KOJIECHBIE Mapbl (0ETYHKOBBIX OCEH HET), O3TOMY MX
CIIETTHOM BeC paBeH o0LIeMy BeCy JJOKOMOTHBA.

UtoOBI KOJIECHBIE TIAPhI JIOKOMOTHBA paboTaiu 6e3 OOKCOBaHUSI, JOJIKHO OBITh
BBIJIEP/KAHO YCIIOBUE:

F«<1000m,gv, (6)
rne F, — kacarenbHas cuia TSITH JJOKOMOTHBa, H;
M, g — CLEeNHOM BecC JIOKoMOoTuBa, KH.

N3 dopmynsr (6) BUAHO, YTO MPU TOCTOSTHHOM Bece Mg KodPHUIMeHT
CLIETJICHUS \y XapaKTepU3yeT HauOOJBIIYIO CUIIY TATH JIOKOMOTHBA. Ero ucnosns3yior
JUISL OLIEHKHM HauOOJbIIeH CHJIBI TATH JIOKOMOTHBA IO CIEIUICHUIO. 3Has
KOA(D(PUIMEHT CIEeTUIeHHUS IOKOMOTHBA, MOKHO OTMPEJEIUTh €r0 HAaUOOJBIIYI0 CHUITY

TAT'U.
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2.4 dakTopbl, BIAUAKIIME HA peajn3alui0 CUJ CHelVIeHUs KoJec ¢
peJibcaMu

PazbepeM, oT kKakux mapaMeTpoB 3aBUCHUT KOA(D(HUIIMEHT CHEIUICHUS U Kak
MOKHO €r0 YBEITUYUTD.

Cocmosnue nogepxnocmeti Kolec u penvcog. lIpH UYUCTBIX W CyXHX
MOBEPXHOCTAX JOCTUTACTCS] HAMOOIBIINNA KOIPPUIIMEHT CHEIUICHNUS KOJIECHOM Maphl
u JokomoTuBa. OOpa3oBaHHME B MeCT€ KOHTaKTa KoOJjeca W pelbCa MACISHBIX,
TJIMHUCTHIX, TOP(MSIHBIX U UM TMOAOOHBIX IUICHOK, a TAaKKe 3arpsA3HCHHBIX CHETa W
JbJa TPUBOJUT K PE3KOMY CHIDKEHHIO Kod(duimenta cuerieHus. OH HUMeer
MEHBbIIIEE 3HAYEHUE, €CIU JOK/Ib TOJIbKO HAYaJCs, IPU MOPOCSIIEM J0XKIAE WU HPH
poce, Korja Bjara BMECTE€ C TJIMHUCTOW TMbUIBIO, OCEBIIEH HA PEJIbChI, CO3AET
3arpsA3HEHHYIO IUIEHKY. BO BpeMsi CHJIBHOTO JO[Isl TOBEPXHOCTH MPOMBIBAIOTCS, U
KOA(PPUIIMEHT CIENICHUS CTAHOBUTCS BBIIIIE.

JIs OYMCTKH TOBEPXHOCTEH PEIbCOB MX NBITAINCH OOMBIBATH BOJOU WU
pacTBOpUTENIIMH, 00pabaThiBaTh d3JIEKTPOMCKPOBBIM METOJAOM U  IUIAMEHEM
MIa3MeHHOM ropenku. OIHAKO 3T METObl Ha MPAKTUKE HE HAIIUIM MPUMEHEHUS.

CambiM (D (PEKTUBHBIM CPEACTBOM YBEITUUYCHHS CIICTUICHHS KOJIEC C PEJIbCaMU
OKa3aJiCs CyXOM KBapLEBBIM MECOK, MOIaBAEMbI B MECTO KOHTAKTa KOJIEC U PEIIHCOB.
OH pa3pyliaeT IUICHKU, W €ro TBEpJible aOpa3uWBHBIC YACTUIIbI BHEAPSIOTCS B
KOHTaKTHPYIOIIUECS TOBEPXHOCTH, 3HAYUTENBbHO yBeIWuuBas KOAGOUIIMEHT
CIETIJICHUS.

Pasrnomeprnocmov nacpyzox om xonecuvix nap Ha peinvcovl. Hanbomplyo cumy
TATA JIOKOMOTHMBA MOYKHO TIOJIyYUTh NPU PaBHOMEPHOM pacClpelIeIEcHUH Beca
JIOKOMOTHBA MEX]Y JBHXKYIIUMH KOJICCHBIMM IapaMH, 4YTOObI KaXKJas W3 HUX
pa3BUBaja HaMOOJBINYIO CHIY TSrd. B HEHCTBUTENHHOCTH NOCTHYH PABHOMEPHBIX
Harpy30K OT KOJIECHBIX Iap Ha PeibChl TPYAHO. ECIM B CTAaTUUECKOM COCTOSIHUM ATO
MOXHO CJelaTh 3a CUeT PeryJMpOBaHUS PECCOPHOTO TMOJABEIIMBAHUS, TO TPU

peanu3aluy CUJIbl TATH BO3HUKACT HEM30S)KHOE TIepepacipe/ieiCHIe Harpy30K.
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KacarenbHas CHJIa TATHU z j

YCIIOBHOT'O JIBYXOCHOT'O JIOKOMOTHBA Mo My —
Fi = F1 + F, (pucyHok 2) npuioxeHa ! ?,f A;Z"

Ha ypOBHE TOJIOBKU PEbCa, a CHJIBI l C j o W
CONPOTUBIIEHHS JIBHKEHUIO COCTAaBa F “F ‘

PI/IcyHOK -2 Hepepacnpeﬂeneﬂne Harpy3o0K KOJICCHBIX I1ap Ha

W, neiicTBYyIOT Ha JTOKOMOTHUB 4Yepe3
pEIBCHI

aBTOCIIEITHbIE MPUOOPHI. DTU CHUIIBI,

HalpaBJICHHbIC B pa3HbIC CTOPOHBI, NMPHIJIOKEHBI HA Iiede N, paBHOM BBICOTE OCH
aBTOCIICNIKM HAaJl YPOBHEM TOJOBOK pEIbCOB, W O0Opa3ylOT TaK Ha3bIBACMbIN
OTPOKUJIBIBAIOIINNA MOMEHT Moy, KOTOPBIA pasrpy’kaeT NEPeNHIO M0 X0y
KOJIECHYIO Mapy Ha BenuunHy AP u meperpyxaet 3aaHIOI0 KOJIECHYIO Mapy Ha Ty K
BETTUYHHY.

[Ipu ymMeHbIIIEHHON Harpy3Ke NepBasi KoJecHas rapa paHbliie JPyrux MmoTepsieT
CIIETUICHHE C pesibcaMUi U OyJeT OrpaHUYMBaTh CUJIY TITU JIOKOMOTHBA. [loaToMy B
OKCIUTyaTallii TIEpBas 10 XOAY JBIDKEHUS KoJIeCHas Iapa OOBIYHO HMeEET
MOBBIIICHHYIO  CKJIIOHHOCTh K  OokcoBaHuto. Jliis  yMeHbIICHHS  JEHCTBUS
ONPOKUJIBIBAIONIETO MOMEHTa Ha HEKOTOPBIX CEPHUSIX JIOKOMOTHBOB TPUMEHSIOT
MIPOTUBOPA3TPY30YHBIC YCTPOUCTBA.

B neiicTBUTENTFHOCTH B CTATUYECKUX HATrpPy3KaxX OTIEIBHBIX KOJIECHBIX Map Ha
pENbChl WMEIOTCS OTKJIIOHEHWS B TIpeienax JIomyckoB (x 2 %), dYro mnpu
HEOJIArONMpUSITHBIX YCIOBUSAX TaKXKE CHIKACT KOA(PDUIIMEHT CIETITICHUs! JOKOMOTHBA.
Pa3Becka JTOKOMOTHMBA M3MEHSIETCS U BCJEACTBHE MPOTHOa PENbCOB MO HArpy3Kou
OT KOJIEC.

Konebanus noopeccopennoti yacmu noxkomomusa. 1lpu konebaHusX Ky3oBa U
TEJEeKEK JIOKOMOTHBA Ka)</asi KOJIECHAsl mapa TO pa3rpy’kaercsi, TO Meperpyxaercs
BCJIEZICTBUE TMPOTHOa peccop U MPYXKHH PECCOPHOTO TMOABEHIMBaHUA. B MOMEHT
pasrpy3Ku KoJIeCHas Imapa MOXKET MOTEPATH CICTUICHUE C PEITbCOM, a TIPH TIEPETPy3Ke
— BOCCTaHOBHTH ero. Hactymaer Tak Ha3pIBaeMoe MpephIBHCTOE OOKcoBaHue. B Tom
cilly4ae, KOTJa CIEIJICHHE HE BOCCTAaHABIMBACTCSA, HAYMHAETCS Pa3HOCHOE

OOKCOBaHHE CO 3HAYUTEIHLHBIM YBCIIMYCHUCM YaCTOTHI BpalllCHUS KOJICCHOM Maps.l.
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KonebOaHust 10KOMOTHBaA, a CIIE€OBATENIbHO, U CTENEHb Pa3rpy3Ku KOJIECHBIX
nap 3aBHCAT OT KOHCTPYKLUMHM €ro SKUIAaXHOW YacTH, >KECTKOCTH PECCOPHOIO
MOJIBEIIMBAHUS U XapaKTEPUCTUK racUTeNel KoeOaH i, )KECTKOCTH Iy TH U HaJIH4IuUs
Ha HEM HEPOBHOCTEH (CTHIKOB), a TAKXKE OT CKOPOCTU ABUKECHHUSL.

C yBenWyeHHEM CKOPOCTH JIBIKEHHUS JIOKOMOTHMBA BO3pacTaeT aMILIUTyJa
KoJie0aHU, BHI3BIBAIOIUX CHUKEHHE KOA((DUILIMEHTA CLIETITICHHS.

Pacxoorcoenue xapakmepucmuk ms2oevix snexkmpoosucameneti U OUAMempos
KOJeCHbIX nap. 3a CYET 3THX PACXOXKIACHUI PAa3IUYHbIE JBUKYIIAE KOJIECHBIE Maphbl
pa3BHUBAIOT pa3Hble Cuibl TATU. [IpyM mpouMx paBHBIX YCIOBHSIX KOJECHas Iapa,
KOTOpasi pa3BUBAET OOJIBILYIO CHILY TSTH, PaHbILIE OTEPSET CLEINICHUE C pelIbCaMU U
HayHeT OokcoBaTh. KoaQpuumeHT cuerniennst JOKOMOTHBA B 3TOM CIIy4ae OKa)KeTCs
HUKE, YEM IIPU COBIAJICHUH XapaKTEPUCTUK U IUaMETPOB KOJECHBIX Map.

Kecmkocmv  xapakmepucmux —msA208blX  dneKmpoogueamenei U - Cxemul
gxaouenuss O0eueameneu. IIpu JKECTKHX XapaKTEpUCTUKAX U MapauIeIbHOM
BKJIFOUEHUHU TSATOBBIX 3JIEKTpOABUTaTeneil Kod(pPUIMEHT ClemIeHusl JIOKOMOTHBA
Oynet OoJibIIe.

IIpockanvzvisanue konec. Kak yxe oTMedanoch, peanusyemMasl cuia TIrd npu

3TOM CHHXKACTCA. HpOCKaJ'IBSBIBaHI/ISI KOJICCHBIX IIap

Jlesoe Ilpasoe
Koieco r_‘/"‘OJ’Le\CO BO3HHUKAIOT BCJICIACTBUEC KOHYCHOCTH Oangaxxeil u npu
< SR Pa3sHOCTH AMAMETPOB KOJIEC OAHOM KOJieCHOM mapsl. Ha

puc. 3 mokaszaHbl Kojieca, UMEIOUIUE KOHUYECKYIO (hopMy

paboueil TMOBEPXHOCTH, U PEIbChl, YCTAHOBJICHHBIC C

YKJIOHOM BHYTpb Koieu (ykiaoH paeH 1/20). 3a cuer

KOHUYHOCTH KaXXAO0C KOJICCO IIO IMHUPHUHEC MMECT PA3HBIC

muametpsl, Hanpumep D2, D3, D4 (touku 2, 3 u 4). IIpu

PucyHok 3 - Biusiaue
KOHUYHOCTH OaHmaKel u
I10JIO>KEHUS KOJIECHOM Iaphl B

peIBCOBOI KoJiee Ha o T
npockanbssisanne konec  CTPEMSATCS TIPOUTH Pa3HbIe pacCTOSIHUSA. lak Kak Ha caMoM

Ka4CHHWH II0 PCIILCY €ro 4aCTh C pPa3HbIMH JHaMETpaMH

JieJie OHM TIPOXOJIAT OJIMH KAKOW-TO CPEIHUM MyTh, TO HEM30EKHO MPOCKAIb3bIBAHHUE

TOouekK 2 u 4 KoJjeca.
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CkonpXeHHe BO3pacTaeT NpU pas3HbIX AUaMeTpax KOJeC OJHOM KOJECHOH
napsl. Jlaxke B cilydae OJMHAKOBBIX JMAMETPOB KOJIEC CMEIIEHUE KOJIECHOM Iapbl B
KOJIee, HallpuMep, 0 yIopa rpeOHs JEBOro KoJieca B PEbC, MIPUBOAUT K KAUCHUIO
JIEBOTO KoJjeca o 0oJbplieMy AMaMeTpy (Todka), a mpaBoro — 1o Mensiiemy 03. B
pe3yJIbTaTe JIEBOE KOJIECO MPOXOAUT OOJIBIIUI IMyTh U CTPEMUTCS 3a0ekaTh BIEpE],
MIOBOPAaYMBasl KOJIECHYIO Napy BOKPYT BEPTUKAIBbHOU Och. OJIHAKO TaKOMY IOBOPOTY
IPENATCTBYIOT OYKCOBBIE HAIIPaBIISIFOIIME WM MTOBOJIKH OYKC, M KOJIECA BBIHYKJEHBI
IIPOCKAJIb3bIBATh.

Haubonbiume npockanb3blBaHUSI BO3HHUKAIOT MPU KAYEHUHM KOJIECHOH Maphl B
KPHUBBIX y4acTKax IMyTH, KOTJa MO0 BHEUIHEMY PEJIbCY OHA JOJKHA MPONTH OOJIBLIMIA
nyTh, Y€M II0 BHYTPEHHEMY. 3J€Ch KOHMYHOCTh OaHJaxa B KaKOH-TO Mepe
KOMIICHCHPYET pa3HUIly B JUIMHE NPOXOJMMOIO IIyTH BCIEACTBUE INPHKATHUSA
KOJIECHOM TMaphl K BHEIIHEMY pEJIbCYy M KayeHUs MO HEMy Koyieca OOJIbIIUM
JTUAMETPOM.

IIpockanb3bIBaHNE KOJIEC B KPUBOM BO3PACTAET C YMEHBIIECHUEM €€ pajnyca U
NPUBOJUT K CHWXEHHIO Kod(hduimenta cuermienus. KoapduuueHt cHukaercs
TaKKe Mpu OOJIBIIOM MPOKATE KOJIECHBIX Map U U3HOCE PENIbCOB.

B cBs3u ¢ TeM, 4TO KOI(DPUIMEHT CIEIUIEHHs] 3aBUCUT OT OOJBIIOrO 4yucia
Clly4ailHbIX (PaKTOpPOB, €ro OMNPENENSIOT HKCIEPUMEHTAIbHO MPU HUCHBITAHUSIX

v
-
o

0,36

o

0,34% 5%
0,32

0,30f5
028

0,26

0,24
0,22
0,20
0,18

¢ 5 10 15 20 25 30 35 40 45 50 55 600, xMA

PucyHok 4 - Pe3ynpTaThl 3KCIIEpUMEHTAIBHOTO
onpeseneHust KodQpGUIMeHTa CIETUICHUS
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JOKOMOTUBOB. OOBIYHO TaKH€ HCHBITAHUS IPOBOAAT B DPAa3HOE BpeMs CYTOK H
pa3IMyYHbIE CE30HbI, MpUMEHss MecoK. ONBITHBIA MaIIMHUCT TNPU BBIOPaHHBIX
CKOPOCTSIX JBMKCHHSI YBEIUYMBACT CUIY TATH JIOKOMOTHBA JI0 CpbIBa CIICTICHUSI.
JIOCTUTHYTYIO CHJIy TSTH JEISIT Ha BEC JIOKOMOTHMBA M HaxoaarT KoddduuumeHt
cruerieHusl. YToObI MOTYYUTh OOBEKTUBHBIE PE3YIbTAThl, HEOOXOAMMO MOIYUUTh KaK
MOKHO Oouibllie TOYEK (OOBIYHO HECKOJIBKO coTeH). VX HaHocAT Ha rpauk B
3aBUCUMOCTH OT cKopocTu (pucyHok 4). bomnbmioit pazdpoc 3amepoB 00BscHSETCA
pa3IMYHBIMH COCTOSIHUSIMH TIOBEPXHOCTH PENIbCOB, )KECTKOCTH MYTH, aTMOC(HEPHBIX
YCIIOBUM.

[losyyenHnble  naHHble (cM. pUCYHOK 4) 00pabaThIBalOT  METOAAMHU
MaTEeMaTHYECKON CTAaTUCTHKU WU OMPEACTSIOT 3HAYCHUS PACUETHOrO KOdPQHUIMEeHTA

COCINICHUA JIOKOMOTHUBA Y.

2.5 Koy puuuent cuensienusi. Pacuérnslii ko3pPpuumeHT cuensienus

B [lpaBumax TAroBeIX pacyeToB Uil MOE3JHOW palbOThl MPUBEICHBI
SMIUpUYECKUE (PKCIEpUMEHTaIbHbIe) (OPMYJbl, IO KOTOPBIM  OINPEACISIOT
pacueTHble KOA(D(PUIIMEHTHI CUEIJICHUS, MOJyYeHHbIE TIO0 pe3yjbTaTaM o00pabOoTKH
OMBITHBIX TAHHBIX IS PA3JIMYHBIX TUIIOB JOKOMOTHBOB B 3aBUCUMOCTH OT CKOPOCTH
JBUKEHUA V. ITU GOPMYJIbI UMEIOT CIIETYIOIINI BU:

JUTSI TETNIOBO30B—

5
_0118+ > - 7
Y 275+ 0 (7)

B KpUBBIX Masioro paauyca R (menee 800 m) —

3,5R

Y 200+ 3R ©

Wka =

PacuetHblii k03((UIIMEHT CIEMJIEHUS B TOHHENSAX pa3periaeTcs CHUXKATh B
VCKJIFOYUTENBHBIX CIy4Yasx 10 3HAUYCHUs, ONIPEAEIIIEMOTO ONBITHBIM IIyTEM.

B 3uMHMII mepuon B HCKIIOUUTENBHBIX  Ciydasx, @pd  0co00
HEY/IOBJIETBOPUTEIBHBIX YCIOBUSIX CIETUICHHsS (ToJiosiesl, OypaHbl) pacyeTHBIN

KOC—)(l)(I)I/II_II/ICHT MOKET OBITh CHHM)KECH A0 3HA4YCHUA, OIIPEACIACMOIO IMPU UCIBITAHUAX
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JOKOMOTHBOB, HO He Oonee yeM Ha 15 % OT 3HaueHui, NPUBEACHHBIX B
IMIUPUYECKUX (POpMyIax.
[Tpu pacuerax cuity Tru no cuervienuto, H, onpenemnstor o popmyie:
Fi o =1000mM, gy 9)
Ha mpakThke UWCHONB3YIOT Takke TepMUH "KOdpHuIMeHt Taru',
ONpe/eNsieMblii B OTIMYME OT KO3(PPHUIMEHTa CIEMIeHUsI KaK OTHOIICHHE
peanu3yeMoil CHIIbI TATM K CUENHOMY Becy JIOKoMoTuBa. CienoBaTelbHo,

KOA(UIIUEHT CLUETUICHHS SBJIAECTCS MPEISIbHBIM 3HaUueHHeM Kod(h(QUIIMeHTa TATH.

KoHTpoJibHBIE BOIIPOCHI:

1. HazoBute Tpu COCTaBISAIONINE YCKOPSIOIICH CUIIBI.

2. Kak Ha3bIBaeTcs ycKopsitolas cujia, UMEIoas OTpUllaTeIbHOe 3HaUYeHUE?
3. Uto HeoOXoaMMO TSl CO3TaHMsI IOCTYNATEIBHOTO IBIKEHUS IToe3/1a”?

4. Yrto Ha3BIBaeTCs KacaTeIbHOM CHUJION TATH JOKOMOTHBA?

5. Urto Takoe 6okcoBaHue?

6. Uto Ha3bIBAIOT CLCITHBIM BECOM JIOKOMOTHBA?
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Jlekuusa 3
TsiroBble XapakTepuCTHKH. XapPaKTEPUCTHKH TATOBOT0 YJIEKTPOABUIATEJISI

(TD/) na o6oae Kojeca JOKOMOTHBA

Iinan nexyuu

3.1 Onexmpomexanuueckue xapaxmepucmuku Ha eany TI/ nocmosnnozo
moKa

3.2 Onekmpomexanuueckue xapaxmepucmuxu T3/, omnecénuvie Kk 00600am
KoJéc

3.3 Ilepepacuém xapaxmepucmux npu  UMEHeHUU  Nepeoamo4HO20

OMHOWEHUSL peOYKMOopa U OUAMEMPO8 KOAECHbIX nap

3.1 DaexkTpoMexaHn4YecKHe XapakTepucTuku Ha Baay TIJl mocTosiHHOrO
TOKA

DNEKTpUYECKUE MAIIUHBI IMOCTOSSHHOTO TOKa MOTYT WMETh pa3InyHBIC
crocoObl  BO3OYKJICHMS: TOCJIEAOBATEILHOE, IapajulelibHOE, CMEIIAaHHOE WIIU
He3aBUCHMOE (PUCYHOK 9). B 3aBucHUMOCTH OT crocoba BO30YKICHHS MaIlUuHBI

06HaI[aIOT Pa3HbIMHU JJICKTPOMCXAHUYCCKUMHU XaPAKTCPUCTUKAMU.

a) 6) ﬁ a) ﬁ 2) ﬁ d

I,,=fnl
O MO B HO D e O
113=1,I | 1& ;TI,,

1 - T

Pucynok 5 - Cxemsl 3JIeKTpOABUTATENEH ¢ Pa3TUYHBIM BKIIOYEHHEM 00MOTOK BO3OYKACHUS:
a — IIOCJICAOBATCIIbHBIM, 0— nmapaiCJIbHbIM, B U T' — CMCHIAHHBIM COOTBETCTBEHHO C COIJIACHBIM U BCTPCUYHBIM
BKITIOYCHHEM TapaJuICIbHON U TIOCIIE0BATEIFHON 0OMOTOK BO30YKICHHS; I — HE3aBUCHMBIM

ONleKmpomexanuuecKumMy  XapaKkmepucmukamu  Ha — 8a1y  ms208020
onexkmpoosucamesisi Ha3bIBAIOT 3aBHCUMOCTh YacTOThI BpamieHus skops N(l,),

Bpamatoriero momeHta M(l;) u xoaddunuenta monesHoro aewctus m(l;) ot
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noTpedIIeMOro TOKa MPH HEM3MEHHOM HANpSHKEHUW W MOCTOSIHHOW TeMIiepaType
oomorok  115°C  (mo T'OCT  2582—81). XapakTepUCTHKH  TITOBBIX
AIIEKTPOJIBUTATENICH AJIEKTPOIIOABMUKHOTO COCTaBa MEPEMEHHOTO TOKAa M TEIJIOBO30B
OPUBOJAT TIPU HW3MEHSIONIEMCS HANpsDKGHWM B COOTBETCTBUU C  BHEIIHEH
XapaKTePUCTUKON MPeoOpa3oBaTessl UK TSATOBOTO TeHepaTopa.
DNEKTPOMEXAaHNYECKNE  XapAaKTEPUCTHKU  TMOJIY4YaloT TPH  CTEHIOBBIX
UCTIBITAHUSX TATOBBIX AJICKTPOJBHTATENICH Ha 3aBOJIC-U3TOTOBUTENIC W MPHUBOJIAT B
BUJe TpadukoB WM TAOMUIl. YCpEIHEHHBIE XapaKTEPUCTUKH TIO HCIBITAHUSIM

IICPBLIX 10 I[BHF&TGJ'IGﬁ Ha3bIBAIOT TUIIOBBIMU XaPAKTCPUCTUKAMU.

3.2 JnexTpomexanndeckue xapakrepucruku TIJl, oTHecénHble K 0001aM
KO0JIéC

DeKmpomexanudecKumMyu XxapaKmepucmukamu, OmHecénnvle K 0000am Koaéc
HA3bIBAIOTCSA 3aBUCUMOCTH CKopocTH JBmKeHUs U(l;), cuisl TIrm Ha 0001ax
koécHoi mapel Fyy(l,) u KITIA n(l,) or Toka 3aeKTpoABUTaTEeNsl MPU HEHM3MEHHOM
HaIpPsHKEHUHU U TIOCTOSTHHOM TeMIepaType 0OMOTOK JIEKTPOIBUTATEIIs.

Ban sikopst cBsizaH ¢ KOJIECHOM mapoi uepes 3y0daTyro nepenauy (peaykrop),
npuyeM miecTepHsi 4, COCIMHEHHAs! C BaJloOM SIKOPS TATOBOIO 3JIEKTPOJBUTATENS 3,
UMeEET, OOBIYHO MEHBIIIEE YUCIIO 3yOheB, UeM 3y0daToe KoJieco 2, HaCaKeHHOE Ha OCh

KOJIECHOM Tapbl WA HAa YJIMHEHHYIO CTYNHIy KOJIECHOTO LeHTpa 1.

PI/ICYHOK 6 — Cxema nepeaadyun Bpamarmero MOMEHTA OT TATOBOI'O 3JICKTPOJABUIATCIIA Ha KOHéCHyK) napy

OTtHomieHne yucna 3yObeB 3yO4yaToro Kojeca K 4HUCIy 3yObeB UIECTepHU

Ha3bIBAIOT nepedamoqnbm OMHOUteHUeM ,upeaykmopa.
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3aBUCUMOCTh CKOpocTH JIBHXKEeHHS L(l;) OT TOKa 3JIEKTPOBUTaTElIsl Ha3bIBAIOT
CKOPOCMHOU XapaKmepucmuKou.
v = 0,188Dn/y, (10)
rae D — nuametp xonéc KonEcHOM napkl, M;
N — gacToTa BpaiieHus Bajia TOJl, 06/MuH.
3aBUCHMOCTh CHJIBI TATH Ha 000max Koi€écHod mapel Fyy(l;) oT Toka
AIIEKTPOJIBUTATEISI HA3BIBAIOT 91€KMPOMA2080U XaPaKmepucmuKou
F=2Myun,/D, (12)
rae M — Bpamatommii MOMeHT Ha Baity TO/], H-m;

N — KITJI nepenaun.

3.3 [Ilepepacuér XxapakTepHUCTHK NpPH H3MEHEHUHM TMePeAaTOYHOrO
OTHOIICHUSA PEAYKTOPA U JHAMETPOB KOJIECHBIX Map

CKopoCTHasi U 3JIEKTPOTATOBAsI XApAKTEPUCTUKU 3aBUCAT OT IMEPEAATOYHOIrO
OTHOILICHHS PEIYKTOpa U JUAMETPOB KOJIEC.

JuameTpbl KOJEC yMEHBIIAIOTCA H3-32 M3HOCA U TMEPUOJUYECKHX OOTOYEK.
TOJl ogHOrO M TOro K€ THIa MCHOJIB3YIOT HAa Pa3HbIX JOKOMOTHBAX, UMEIOIIUX
pa3JIMYHbIE NTEPEJATOYHbIE OTHOIIEHUS PEAYKTOPA.

CxopocTH NBUKEHHMSI JIOKOMOTHMBA L1 M L2 NPU OJHOM M TOM K€ YACTOTE
BpallleHUs Baja, HO MPHU Pa3IMYHBIX JAUamMeTpax Koyiéc koyi€écHou mapel D; u Dy u

NepeIaTOYHbIX OTHOIIEHUS PEIYKTOPA 1 U L2 CBSI3aHbI cienytomei GopMyoi

D, w
L, =—=:—V;.
? D, u, ' (12)

T.0. CKOpOCTh ABWKEHHS MPU HEU3MEHHOW yacToTe BpamieHus sikops TI/I
Oyner OoJbiiie TIpU OOJIBIIEM JUAMETPE KOJECHBIX Map U MEHbIIEM IepeaTOuHOM
OTHOUIEHUH PEIYKTOPA.

Cunbl 41U Fiyp ¥ Fypo IpU OHOM W TOM e BpaILlalOIIEeMCsl MOMEHTE, HO TIPH
pa3IMYHBIX TUaMeTpax Kojéc konécHoil napel D1 u D, u nepegaTouHbIX OTHOIICHUS

pPEAYKTOpa L1 U |l CBA3aHBI CAeAyIoIen Gpopmyoit:
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D, p
—_1 72
Foo = D Fou - (13)
2 Mg
T.o. 6OHBHIYI'O CUIIy TATW IIpU HCU3MCHHOM BpallalOIEM MOMCHTC TATOBOI'O
QJICKTPOABUIATCIIA ITOJAYYAIOT IIPU MCHBIICM AUAMCTPC KOJIECHBIX map u OO0JIBIIEM

MEPEIATOYHOM OTHOILIEHUH PEIYKTOpA.

KoHTpoJibHBbIE BONPOCHI:

1. Yto Ha3BIBAIOT ANEKTPOMEXAaHUYECKUMHU XapaKTepucTuKaMu Ha Bairy TO1?
2. UTo Ha3bIBAIOT CKOPOCTHOU XapaKTEPUCTHKOM ?

3. UTo Ha3BIBAIOT MEpPEJaTOUYHBIM OTHOIIICHUEM ?
4

UTo Ha3BIBAIOT ANEKTPOTITOBON XapaKTEPUCTUKOM ?
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Jlexnus 4

Cpasnaenune T/l ¢ pa3Jin4HbIMH BO30Y:KICHUAMH

Ilnan nexyuu

4.1 CpasHenue xapakmepucmuk npu pa3iudnsix cnocobax 6036yxcoenus T/

4.1 CpaBHeHHe XapaKTEePUCTHK NMPH PA3JIUYHBIX CIOC00ax BO30YKACHHUS
T4

XapakTepuCTUKY, PU KOTOPOH C U3MEHEHUEM TOKA WIIA CUJIBI TATH CKOPOCTh
JIBUKEHHUSI HM3MEHSETCSl 3HAUUTEIbHO, HA3bIBAIOT MSTKOM; €clu ke KoJjeOaHus
CKOPOCTH MaJibl, XapaKTEPUCTUKY HA3BIBAIOT KECTKOM.

[Ipu mocnenoBaTeaIbHOM BO30YKJIEHUU SJEKTPOJBUIATENsl C YBEIUYECHUEM
TOKa | Bo3pacTtaeT U MarHUTHBIN MOTOK. CKOPOCTh ABMXKEHHUS C YBEIMUYEHUEM TOKA
I;; Oyner cHmKaThCsl BHayajie MHTEHCUBHO, a 3aTeM 0oJiee MIaBHO (PUCYHOK 7, a) B
COOTBETCTBUM C TEMIIOM YBEJIMYEHHUS MAarHUTHOTO MOTOKA, KOTOPBIM MpU OOJIBIIMX
TOKax BO3pacTacT HE3HAYUTEJIbHO M3-3a HACBIIICHUS] MArHUTHOW CUCTEMBI. TSTOBBII
AIIEKTPOJBUTATEND MTOCJIEI0BATEILHOTO BO30YXACHUS 001a1aeT MATKOM CKOPOCTHOM

XapaKTEPUCTUKOMN B 30HE MAJIBIX TOKOB U 0oJiee ®KECTKON — Mpu OOJIBIITNX TOKaxX .

a)
. E &) v 4m P
E k A
“"T Faa AF, .
n r!p L]
AF n
]
1
i’ h !
II v _.fl" I", 0
. [/
i\l.\ -'Fl'l. ( .
00 I {'.}
2
_F“

Pucynox 7 — DnexTpoMexaHndeckne xapakrepuctukua T/

a — TIOCJIEAOBATEIHFHOTO BO30YKACHNS; O — MapauieIbHOTO BO30YKICHHS; B — CMEIIAHHOTO BO30YKACHUS

[Ipu mapamnenpbHOM WM  HE3aBUCUMOM  BO30YXKICHHHM  CKOPOCTHas
xapakrepuctrka L(lg) (pucyHok 7, 0) k€cTka W3-3a HE3HAUUTEIILHOTO W3MEHCHHUSI
MarHuTHOTO MOTOKa. CHUKEHUE CKOPOCTU JABMKEHHS C YBEJIIMUCHHEM TOKA BBI3BAHO

BO3pacCTaromuM IaACHHUCM HAIIPsAKCHUA B 0OMOTKaX TSITOBOI'O QJICKTPOABUIATCIIA.
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DNEeKTpOMarHuTHAas CUJIa TATHU U3MEHSETCS TPOMOPIIMOHAIIEHO TOKY |1 B CBS3M C TeM,
YTO MarHUTHBIN MOTOK OCTAETCS MMOYTH NOCTOSIHHBIM.

TsAroBble 3JIEKTPOABUTATENN CMEIIAHHOTO BO30YXKICHUS TMPUBEACHBI Ha
pucynke 7,8. Ilpu corilacHOM BKJIIOYEHHHM OOMOTOK MapajuleIbHOTO U
TIOCJIEIOBATEIBHOTO BO30YKIeH!Us XapakTepucTuka L(ly) 3aHIMaeT MpoOMEeKyTOUHOE
MOJIOKEHUE MEXKIY XapaKTEPUCTUKAMU AJIEKTPOABUTATENEN MOCIEIOBATEIIBHOTO U
napaieTbHOTr0 Bo30ykaeHus. [Ipu yBeTudYeHHN CKOPOCTH ABMKCHUS TOK B PEKUME
JIBUTaTEJIsl YMEHBIIIAECTCS, a 3aTEM NEPEXOJUT YEPE3 HOJIb U U3MEHSET HAIPABIICHUE.
TAroBbI ANEKTPOABUTATENL MEPEXOJUT B TEHEPATOPHBIA PEXUM, MPU KOTOPOM
OOMOTKa TMOCJEI0BAaTEIbHOTO BO30YKIEHUS JACHCTBYET BCTPEYHO € OOMOTKOMU

IMapauICIIbHOI'O B036Y)KI[€HI/ISI.

KoHTposbHbIE BONIPOCHI:
1. Yrto HaA3BIBAIOT MATKOM U KECTKOU CKOPOCTHON XapaKTEPUCTUKOM?
2. Kak w3MeHsAeTcS CKOPOCTHAas ~ XapakTEePUCTHKA TIPH  Pa3IuIHOM

B0o30ynenuu TOJ1?
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Jlexkuus 5
ITocTpoeHue TATOBOM XapaKTEPUCTUKH MPHU U3HOCE DAHIAXKA KOJECHON Mapbl
npu usMeHeHuM Hanpskenus U nmouas T/, myck IIIC. Orpannyenust Ha

HCII0JBb30BAaHUE CHJIbI TATH

Ilnan nexyuu
5.1 Taeo6vble u yoenvHble ms208ble XapaKkmepucmuku 10KOMOmuea
5.2 Ilocmpoenue msa2o80tl Xapakmepucmuku 31eKmpono08UNCHO2O COCMABA

5.3 Ocpanuuenus Ha UCNOIL308AHUE CUTLL MALU

5.1 TsaroBbIe U yedbHbIE TATOBbIE XAPAKTEPUCTUKH JIOKOMOTHBA

CkopocTHasi ¥ AIEKTPOTATOBAS XapPAKTEPUCTUKH MO3BOJISIIOT OMPEICIUTh CUTY
TATYA NPU JAHHOW CKOPOCTH JBUKECHHS B TaKOW MOCIEAOBATEIBHOCTU: MO CKOPOCTH
HaxoJsIT TOK TATOBOTO 3JeKTpoaBuratens l;, a mo HemMy CHIly TSATH, pa3BUBAEMYIO
KOJIECHOM mapbl. OnHako sl ONPEAECIEHUS CUJl, JACHUCTBYIOIIMX HAa MOE3,
HEO0OXOMMO OTNPEIEIATh CUITY TATH HEMOCPEACTBEHHO OT CKOPOCTU JBUKEHUS.

Tseo601 xapaxkmepucmukoil Ha3bIBACTCSA 3aBHCHMOCTH CHIIBI TATH F(L) oT
CKOPOCTH JIBUKEHUSI.

Cuny taru sokomotuBa F,, H, paBHyl0 TpouW3BENCHUIO CHJIBI TSTH,
pean3yeMOor KaKJIOW KOJIECHOW IapoM, Ha YUCJIO ABMXKYIIUX KOJECHBIX MHap WIIU
TATOBBIX AJNEKTPOJBUTATENEH, ONIPENEIAIOT 1o (hopmyJe:

Fe=Npx Fig, (14)
rje Ny — YUCJIO TATOBBIX DJIEKTPOJBUTATENICH JTJOKOMOTHBA WM ABMKYIIUX KOJECHBIX
nap.

Yoenvnoti mseosotl xapakxmepucmuxou Ha3bIBAIOT 3aBUCUMOCTH YACIBHOMN

cuiibl T fo(L) OT CKOpOCTH ABYMIKEHHUS.
fk = y (15)

rIIe M — Macca moesia, onpeensercs mno Gopmyiie:

m=mc¢+my,
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rae m. — macca cocraBa;

m; — Macca JOKOMOTHUBA.

5.2 ITocTpoeHue TATOBOH XapaKTEPUCTUKH YIEKTPONMOABUKHOTO COCTABA

[TpakTH4eckn U3 IEKTPOMEXaHUIECKIX XapaKTePUCTHK, OTHECEHHBIX K 0001y
KoJjieca (PUCYHOK 8, a) 3a1at0TCsl TOKOM |y M onpenesstoT CKOpocTh JBUKEHUS L1 U
cuity TiIru Fy. 3aTteM Fy yMHOXKAIOT Ha YMCIIO TATOBBIX DJIEKTPOABUTATENICH WIH
JIBUKYIIMX KOJECHBIX Map U BBIUMCISIIOT CHIIy TSITW JIOKOMOTHBAa F. 3HaueHue
CKOPOCTH OTKJIAJBIBAIOT MO ocH abciucc rpaduka (pucyHok 8, 0), a cuity Tiaru Fy—
o ocu opauHart. [lomyueHHast TOUKa ¢ KOOpAWHATAMH L1 U Fy HaXoauTcs Ha TATOBOMA

XAPAKTCPUCTHUKC SJICKTPOIIOABUIKHOI'O COCTAaBA.

a) 6) Fy |

Feal® Fes

g Fa
Fas

Feo ¢

%
Fﬁ — -
le —/ F'l

lm e Iy I B W n v

Pucynox 8 — ITocTpoeHre TAroBO# XapaKTEPHUCTHKH IEKTPONOBIKHOTO COCTaBa

AHaJIOTUYHO 3aj7iaBasi TOKU |y, |3 HAXOASIT CKOPOCTH ABMIKEHHS L2, L3, CHIIbI
TATU Fyp, Fip, @ 3aT€M paccUUTBIBAIOT CUIIBI TATU Fo, Fi3 U ompenenstoT TOUKM JJist
MIOCTPOCHUS TATOBOM XapaKTepUCTUKHU U T.1. COEAMHUB MOJYYEHHBIE TOUKHU IJIABHOM

KPUBOM, TOJIYYalOT TATOBYIO XapakTepucTuky. OObruHO OepyT 8 ... 10 TOuUEK,
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HpI/I‘IéM Ha CKOPOCTHBIX XapaKTCPUCTHKAX HUX paclojararoT 4Jalmc B MECTax PE3KOIro

HN3MCHCHU HAIIPABJICHUA JIMHUU U PCIKC — IIPU HeOOJIBIITNX M3rndax XApPaKTCPUCTHK.

5.3 OrpaHuYeHusi HA UCMOJb30BAHNE CWIbI TATH

PabGouast 30Ha Ha TATOBBIX XaPAKTEPUCTHKAX OTPAHUUMBACTCS YCIOBHSIMHU
HaJEKHONU pPabOThl AJIEKTPONOABUKHOTO COCTaBa. B 30HE BBICOKHUX CKOPOCTEH
TArOBasi XapaKTepucTuka (pUCYHOK 9) orpaHmyeHa HauOOJbIIEH AOMYCTUMON (WU

KOHCTPYKIMOHHOW) CKOPOCTBIO ABMKEHUS (JIMHUA 1).

0 v
Pucynox 9 — OrpaHn4eHus TATOBBIX XapaKTEPUCTHK

B 30He GONBIIMX 3HAYEHUN CWIIBI TSITU OHA OOBIYHO OTpaHWYECHA WUIU CHIION
TATU, Pa3BUBAEMOM JJIEKTPOJBUTATENIEM MPU HAUOOJBIIEM JOMYCTUMOM TOKE IO
KOMMYyTaIuu (KpuBasi 2), WIA 0 YCIOBUSIM CIIETUICHHSI KOJECHBIX IMap C pelbcaMu
(xpuBas 3).

OrpaHudeHus: CUJIbI TSATH 110 KOMMYTAIMKU ONIPEACIISIIOT CICAYIOIMINM 00pa3oM:
JUTSL 33IAHHOTO 3HAYEHUS HAUOOJIBIIIETO TOKA IO JEKTPOTITOBBIM XapaKTePUCTUKAM
TATOBOIO JIBUTATEJIsl OMPEACIISIIOT CUTY TATU Fyy, IepecunThiBatoT €€ B Fy 1 HaHOCAT
Ha TATOBYIO XapaKTEPUCTUKY (JIMHUS 2).

Cuna TarM 1O CHEIJIEHUIO KOJEC C peabCcaMH 3aBUCUT OT HarpyskH,
[IepelaBaeMOl  KOJIECHBIMH NIapaMM Ha pEJIbChbl, YCIOBUM CLEIUICHUN U
KOHCTPYKTHUBHBIX OCOOEHHOCTEHN 3JIEKTPOMOJIBIKHOTO cocTtaBa. EE ompenenstor mo
dbopmyie (9).

N3 nByX orpaHMyeHUM — 10 KOMMYTAUHUHW TATOBBIX DJIEKTPOJBUIATEIECH WU
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CLEIUICHUIO KOJEC C pelabcaMu JIEHCTBUTENIBHBIM OIPAHUYEHHEM CHJIbI TSATM Ha
KaXJ0M TArOBOW XapaKTEPUCTUKE WIM IPU OJUHAKOBBIX CKOPOCTSAX SABIIETCS Ta,
KOTOpasi UMEEeT MEHbIIIee 3HAUCHHE U pacnojaraeTcs Ha rpaduke F(v) Huxe.

B cnyyae u3MeHeHHs NEpPeNaToYHOro OTHOILIEHWs 3yOuaroil mepegadyd u
nuamerpa OaHJaXeld M3MEHSIIOTCS U TATOBbIE XapaKTepUCTUKH. [lepecy€r TIroBbIx
XapakTEPUCTUK B 3TOM CJIy4a€ MOXHO BBIIIOJIHUTh, MOJIB3YSCh IE€PECTPOCHUEM

SJICKTPOMCXAHNUYCCKUX XaPAKTCPUCTUK.

KoHTposbHbIE BONIPOCHI:
1. Yo Ha3BIBAIOT TATOBOI XapaKTEPUCTUKOM?
2. Kak ocyuiecTBisieTcst IOCTPOEHHUE TATOBOM XapaKTEPUCTUKH ?

3. UeM OorpaHHUMBAIOTCS TATOBBIC XaPAKTEPUCTUKH?
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Jlekuus 6
CuJibl cOnpoTHBJIEHHS IBHKEHHIO TToe31a. Buabl, pusudeckas CynmHoCTb,

CIOCOObI CHUKCHUS

Iinan nexyuu
6.1 OcHnosHoe conpomuenenue 08UNCEHUIO
6.2 Buowvl 0cHO6H020 cOnpomueneHUs 08UNCEHUIO

6.3 Buowi 0ononHumenbHo20 CONPOMUBIEHUST OBUHNCEHUIO

6.1 OcHOBHOE CONPOTHUBJIEHNUE IBUKEHUIO

K cwiaMm conpoTUBIIEHHsS  JBJKEHHIO II0€34a OTHOCAT  BHEIIHUE
HEYNPAaBIISIEMbIE CUJIbI, HAMPABJIEHHBIE, KaK MPAaBUIIO, IPOTUB JIBHKEHUS noe3aa. Kak
U CWIbl TSITW, OHM TNPUBOAATCS K TOYKaM KacaHMsl Kojiec ¢ penbcamu. Cuibl
CONPOTHUBJICHUS JABW)KEHHUIO IENSAT HAa OCHOBHBIE, ICHCTBYIOLIME NpPH JBHKEHUU
noe3Ja BCErga, W JOMNOJHUTENbHbIC, BO3HUKAIOIIME TOJBKO MPU JIBHIKEHHH IIO
OTJCJIbHBIM Yy4YacTKaM IyTH WM B OTHENbHbIE Nepuojbl BpeMeHUu. CyMMy CHI
OCHOBHOI'O U JJOTIOJTHUTEIBHOTO COMPOTUBIICHUI HA3bIBAIOT OOIIMM CONPOTUBIIEHUEM
NIBIDKEHUIO nmoe3aa Wk.

Cunibl  CONPOTHUBIICHMS]  JIBDKEHHMIO TO€3[a  CKJIAABIBAIOTCS U3 CHUII
CONPOTHUBJIEHUS JBHKEHUIO JJokoMoTHBa W' 1 coctaBa W". B cBOr ouepenb CUIIb
CONMPOTHUBJICHUS! JABUKEHUIO COCTaBa SBJIAIOTCA CYMMOW CHJI CONPOTUBIIECHUS
JBUYKEHUIO BarOHOB.

B pacuerax HMCHOJB3YIOT YJEIbHBIE CHJIBI CONPOTHBIICHUS IBUKEHUIO, T.€.

CHUJIbI, BBIPAXKECHHBIE B HBIOTOHAX, OTHeCeHHbIE K 1 kKH Beca moe3na.

6.2 Buabl 0OCHOBHOI'O CONIPOTHUBJICHUS IBUKEHUIO

OCHOBHBIE CHJIBI CONTPOTHUBIICHUS:

° CUJla TPEHUS B MOAIIMIIHMKAX IOJBHKHOTO COCTaBa BO3HUKAET IO/
BO3JCMCTBUEM HArpy3Kd Ha WIEHKY OCH IMOJBHXHOIO COCTaBa (o YW BpallCHUU

KOJIECHOM IIapbl [0 YacCOBOW CTPEJIKE, PaBHAs IPOU3BEICHUIO CHJIBI (o1 HA
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KO3 hULIEHT TpEeHUS (.

o cuja TPEHUS KAYEHHsS KOJEC MO peabCaM BO3HUKAET BCJEICTBHE
nedopmalii ONMOPHBIX MOBEPXHOCTEH KOJIEC, peNTbCOB U IPOCAIKU My TH.

o CuJa TPEHUS CKOJBXKEHHs KOJNEC MO penbcaM. Kadenue konéc mno
penpcaM COINPOBOXKAACTCS KX IPOCKAJIB3BIBAHWEM, BBI3BIBAIOIIUM CHIIy TPECHUS
CKOJIbYKEHUS MEXKIY KOJIECAMU U PEJIbCAMU.

o Cuja CONPOTHBJIEHUS OT YJIAapOB HAa HEPOBHOCTAX Iytu. llpwm
IIPOXOXKJEHNUN CTHIKOB M HEPOBHOCTEM ITyTH BO3HUKAIOT YJIApbl, KOTOPBIE BBI3BIBAIOT
CHWJIBL, IEUCTBYIOIIME ITPOTUB HAIIPABIICHUS ABVKCHHS TIOE3/1A.

o CHJIa CONTPOTHUBIICHUS BO3AYLIHON CpEbI.

6.3 BI/I)II)I AOMOJTHUTEJIBbHOI'0 CONMPOTUBJICHUA IBUKCHUTIO

K cunam AOITIOJIHUTCIIBHO COIIPOTHUBJIICHUA IBHKCHHIO OTHOCATCA!

® AOIMOJHUTCIIbHOC COITPOTUBJIICHUC OT YKJIOHOB,

° JOIIOJHUTEIIBHOC COIIPOTUBIICHUEC IIPHU IBHKCHHNU I10€34a B KPUBBIX,

° JOIIOJHUTEJIBHOC COIIPOTHUBIICHUEC IIPU TPOTraHHUH C MECTA,

® AOIOJHUTCIIBHOC  COIIPOTHUBJICHUEC OT IIOABArOHHBLIX TI'CHCPATOPOB,

00€eCIeYnBaOIINX BaroHbl YHEPTHEH 11 OCBEIICHUSI, 3apAIKH aKKyMYJISATOPHOU
OaTtapeu, pabOThI AJIEKTPOJIBUTATENICH BEHTUIISILIMOHHOTO arperara;

. JOTIOJTHUTEIPHOE ~ COMPOTHUBIICHWE TPU  HU3KHUX  TeMIEeparypax
OKPYKaIOIIIEero BO3/1yXa,

® AOMOJIHUTCIIBHOC COIIPOTUBIICHUC IBUKCHHUIO OT BETPA.

KoHTpoJibHBIE BONIPOCHI:

1. Kakwue cuibl OTHOCSTCS K CHUJIaM CONTPOTUBIICHUS JBHKCHUIO 1oe3aa?
2. W3 4gero ckiaapIBalOTCs CHIIBI CONTPOTUBIICHUS JIBMXKCHUIO oe3a’?

3. HazoBuTe 0CHOBHBIE CHJIBI CONPOTUBIICHUSI IBUKEHUIO.
4

HazoBure AOIMOJHHUTCIbHBICCHUIIBI COIIPOTUBIICHUSA ABUXKCHHIO
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Jleknusa 7

Cnoco0b1 pac4éra OCHOBHOIO M IONOJHUTEJIBHOI0 CONPOTHUBJICHUSA

Ilnan nexyuu
7.1 Pacuém cun ocho6Hno20 y0eibHo20 CONpOmuGieHUs.
7.2 Pacuém 0onoiHumenbHo20 COnpOmuBIeHUs O8UNCEHUIO

7.3 Pacuém obwezo conpomuenenusi 08UICeHUIo noe3od

7.1 PacuéTr cuJ1 0CHOBHOI'O YACJIbHOI0o CONMPOTUBJICHUA

OcHOBHBIC YACJIBHBIC COIIPOTUBIICHUA ABHKCHUIO

o NPU OBUNCEHUU NO 36EHbEGOMY (CMBIKOGOMY) NYMU:

Jnst ntokomoTuBa o (H/xH)

o B pEXHUME TSTU (II0JT TOKOM):
M) =1.9+001V +0,0003V° (16)

o B pexxume BoiOera (0e3 Toka):
D=2 4 +0,011v +0,00035V° (17)

JIns TpyEHBIX BarOHOB

O quI::IpéXOCHble Ha POJIMKOBBIX IMOAIINITHHUKAX u BaroHoB

pedprKepaTOpHBIX MOE3/0B:

2
. 3+01v+0,00250

®y, =0,7+ (18)

mB04 ,

rae Mgo4 — Macca NpuUXoJdaIascss Ha OCbh BaroHa, orpcacisaCTcCs 110 (bOpMy.TIe:
m
_ B4
mBO4 - (19)
4 1
Mg4— Macca BaroHa

O I—IeTpréXOCHI)Ie Ha IIOAHIMITHHUKAX CKOJBXCHHA W MCECTHOCHBLIC HaA

POJMKOBBIX IMOAIMIHUITHUKAX:
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8+ 0,1v +0,0025v?

33

14
OJOG = 0,7 + (20)
mBo6
o BOCHBMHOCHBIC BATOHOB Ha POJIMKOBBIX ITOIITUITHUKAX :
) 6+ 0,038v + 0,0021v°
O‘)OS = 0’7 + (21)
mBOS
JInst MOpOXKHUX BaroHOB
o YETHIPEXOCHBIC HA MOIIITUITHUKAX CKOJIbKEHUS:
14
2
®o =1,5+0,045 L +0,00027 L (22)
o YETBIPEXOCHBIC M MIECTUOCHBIC HA POJUKOBBIX ITOIIHITHUKAX
4
2
®o6=1,50+0,044 L +0,00024 L (23)
o MaCCaKUPCKHUE ICIIbBHOMETAIIMUSCKHIE Ha POJIMKOBBIX MOIITUITHIUKAX
, 8+0,18v + 0,003v?
®y, =0,7+ (24)
mBOH
° npu 08UNCEHUU NO OE3CMBIKOBOMY NYMU:
Jlnst moxomoTnea 0 (H/xH)
o B peXHUME TSTU (10T TOKOM):
!
2
®o =1,9+0,008v +0,00025V (25)
' 2
o B pexxuMe BbiOera (6e3 Toka): “x=2,4 + 0,009v + 0,00035v
J1ist Tpy>KEHBIX BarOHOB
o YeTBIPEXOCHBIC  HA  POJIMKOBBIX  TOJIIMIIHUKAX W BaroHOB
pedprKEepaTOPHBIX MOE310B:
) 3+0,09v + 0,00202
0y, =0,7+ (26)
mB04
o YEeTBHIPEXOCHBIC HA TOJIIMITHAKAX CKOJBKCHHS W IIECTHOCHBIC Ha
POJHKOBBIX MOIIIMITHAKAX:
8+ 0,08v + 0,0020?
wge = 0,7 +—— : (27)
mBOG
o BOCBMHOCHBIC BArOHOB Ha POJIMKOBBIX MOAIIAITHUKAX



" 6+ 0,026V + 0,0017v°
wh =0,7+ - (28)

BO8
JIns1 MOpOKHUX BaroHOB

(©) ‘ICTBIpéXOCHI)IG Ha IIOJIIUITHHUKAX CKOJIBXKCHMUS:

©04 =1 5+0,042v+0,00018V° (29)

O I-IeTBIpéXOCHI)Ie N MIECTUOCHBIC HA POJIMKOBBIX IMOANIUITHUKAX

n
2
Wos=1, 0+0,0442 L+0,00016 L (30)
O H&CC&)KI/IpCKI/Ie HCSIIBHOMCTAJIJNIMYCCKUEC HA pOJ'IPIKOBI)IX IMOJIIHNITHUKAX

2
o =07+ 8+ 0,161;n+ 0,0023v (31)

BOII

"
OCHOBHOE COINPOTUBJICHUE IBUKEHHUIO COCTaBa Wo (H):

/4 [/ [/ /4
W :0)01m19+0)02m2g+"'+0‘)0nmng’ (32)

rae co{’)l’ mg?,..., Oon . OCHOBHO€ YJICJIbHOE COMPOTUBIICHUE KAXXJAOTO TUIIA BarOHOB,
BXOAsamux B coctas, H/kH;

My, Mp,..., My — CyMMa MacC COOTBECTCTBYIOINMX THUIIOB BAaroHOB, BXOIAIIHUX B
COCTaBa, T;

J — yCKOpeHue cBOOOIHOTO MajeHus, pasHoe 9,81 m/c2,

OCHOBHOE yIeIbHOE CONIPOTURIICHUE ABMKEeHHIO cocTaBa, H/kH:

Wy ogm, +o5m, +...+wog,m,
mcg_ m,+m, +...+m,

" o_
W, = (33)
rae M, — Macca cocTaBa, paBHasi CyMM€E MacC BaroOHOB.

ECJII/I COOTHOHNICHHUEC BaroHOB pa?;J'H/IIIHBIX TUIIOB B COCTaB€ 3a1a0T B
IPOIIEHTaX 10 Macce BaroHOB, TO OCHOBHOE Y/ECIBHOE COIPOTHBIICHUE IBUKEHHUIO

cocraBa, H/kH:

) P,y + POy +...+ P, 0,
o =
° 100 (34)

1€ P1, P2---» Pn — MIPOLIEHTHOE COOTHOILIEHNE MacC BarOHOB Pa3JIMYHBIX THIIOB.

OCHOBHOE CONPOTUBIICHUE JIBUKEHUIO JIOKOMOTHBA, H:
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! !
Wo = om, g (35)
rje M, — Macca JOKOMOTHBA, T.

OcHoBHOE COIIPOTHUBIICHUC JIBHUKCHUIO I10C3/1a

o B PEXHUME TSTU (10T TOKOM):
_ ' "
o B pexxumMe BriOera (0e3 Toka):
_ "
W,, =W _+W, (37)
OcHOBHOE yJIebHOE COMIPOTUBIICHUE TBHKEHHIO TIOE3/1a:
o B pEXHUME TSTU (II0JT TOKOM):
! 14 ! 14
W+ W) ogm ) +wogm,
®, = = (38)
mg m, +m,
o B pexuMe BbiOera (0e3 Toka):
®,M_+oim
_ X ' 'n (U
m
7.2 Pac4yéT JOMOJHUTEJIBHOI0 CONPOTUBJICHUS IBUKEHHUIO
o JononautensHoe  compotuBieHue oT ykiaoHoB Wi  cozmaéres

COCTaBJISIFOIIEH Beca Ioe3/a, AEUCTBYIOIIEN Ha MOIbEME TPOTUB IBUKECHUS 110€3/a, a
Ha CIyCKax — 0 HAIPaBJICHUIO JIBUKCHUS. = I
o JlomomHUTENBHOE COMPOTUBIICHUE TIPU JABMKEHUH Toe3aa B KpuBbix W,

COCTABJISIETCS] U3 CUJI TPEHUS, TPUBEAEHHBIE K 000/1aM KOJIECHBIX Map.

700 SKp
O, =—" (40)
R |,
)
rae R — paanyc kpuBoii,
Skp — JUTMHA KPUBOIA,
|, — mmHa noesna
° JIOTIOTHUTENBPHOE CONPOTHUBIICHUE TTPU TPOTAHUHM C MECTa COCTaBIIACTCS

N3 CHJIBI TPCHHA B IOAINWIIHHUKAX, CHUJIbI TPCHUA Ka4YCHHA KOJICCA, HArpy3KH OT

KOJIECHBIX Map Ha PEIbCHI, TEMIIEPATYPhI OKPYKAIOIIETO BO3IyXa!
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JJI IIOABHUKHOT'O COCTaBa Ha MMOAIIUITHUKAX CKOJIBKCHHA —

142

CK

ol =———
" m_+7. (41)
IJI1 TIOJABUZKHOT'O COCTaBa Ha POJIMKOBBIX IMOAIIHUITHUKAX —
,» 28
Tom, +7. (42)

rae My, — Macca, IPUXOAIIasics Ha OJIHY OCh, T.

B Tom cmywae, korga B COCTaBe HaxXOJATCS PA3HOTUIIHBIE BaroHbBI C
pa3IMYHBIMM MaccamMy, NPHUXOJSIIMMUCSI Ha OJHY OChb, YACIBHYIO CHIYy Oqp
OMPENIEIIAIOT KaK CPEAHEB3BEIICHHYIO BETUUUHY.

o JIonOJIHUTENBHOE COMPOTUBJIICHUE OT TMOJABAarOHHBIX T'E€HEPATOPOB,
00€eCIeYnBAIOIINX BAaroHbl HEPrUEH I OCBENCHHUS, 3apsIKU aAKKyMYJISITOPHOU
OaTtapeun, paOOThl SJIEKTPOJBUTATENCH BEHTWIALIMOHHOTO arperara, OMpPeAeIsitoT
UCXO/Is1 U3 MOLTHOCTH F€HEPaTopoB 1o (hopmyie:

. _136P’
o= (43)

BO
7

rae P' — cpenHss ycnmoBHasi MOITHOCTh MOJABAarOHHOIO T€HEPATOPa, MPUXOISIIASACS Ha

OJIMH BaroH noes3naa, KBT:

— Pnrn61< + (Pnr + PrK)nKB
n

B

P!

(44)
;
rne Pn — QaxTuyeckass MOIIHOCTH IMOJABAaroHHOro rexeparopa (kBT), koropas
pacxoayercs Ha HY’KIbl BaroHa, 3a HCKJIFOYEHHMEM KOHIWLMOHUPOBAHMS BO3/1yXa,
IIPUHAMAaeMas JJIsl CPEAHECETEBBIX YCIOBUM paBHOM 2 KBT;

Nex — YHMCIO BaroHOB 0€3 KOHIUIIMOHUPOBAHUSA BO3JyXa, HO HMEIOLIUX
MIOJBarOHHbIE T€HEPATOPHI;

P« — ¢akTuyeckas MOUIHOCTh IOABarOHHOIO TEHEpaTopa, pacxoayemas Ha
KOHJAMIIMOHUpPOBAaHUE  BO3ayxa (CpemHssi 3a BpeMs pabOThl KOHIUIIMOHEPA),
npuHUMaemas paBHou 9 kBT;

Ngs — YACIIO BAarOHOB C KOHAMIIMOHUPOBAHUS BO3/1yXa;

Nz — 00IIIEE YHCII0O BATOHOB B IIOE3]IE.
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I[OHOJIHI/ITGJIBHOC COIIPOTHUBJIICHUC ABHIXCHHUIO (D YUHUTBIBAIOT IIPHU CKOPOCTAX

JABHKCHU 20 KM/4 ¥ BBIIIE. HpI/I HHU3KHX CKOPOCTAX 3TO COIIPOTHBJIICHHUC B pacqéTax

HC YUUTBLIBAIOT.

OKPY>KaIOILIEro BO3/ayXa orpeaesercs no Gopmyle.

(DHI“ :(’OO(KHT - )

JIOTIOTHUTENBHOE CONMPOTUBIICHUE TMPU HU3KUX TEMIEPATYPAX Oyr

(45)

T€ Kyr — KOX(POUIUEHT, 3aBUCUT OT CKOPOCTH [BMXKEHHS M OT TEMIIEpaTyphl

Hapy>XKHOTO BO3]1yXa, 3a71aércs 1mo tadsuie 1

Tabmuma 1
CkopocTb 3navyenne Kod3pdunmenTa Kyr IpH tys, °C, 1715 Tpy30BBIX BarOHOB
JBYOKEHUS, VU KM/4 -30 -35 -40 -45 -50 -60
20 1,01 1,01 1,01 1,01 1,01 1,01
40 1,03 1,03 1,04 1,04 1,05 1,06
60 1,05 1,06 1,07 1,07 1,08 1,09
80 1,07 1,08 1,09 1,10 1,11 1,12
100 1,09 1,10 1,12 1,13 1,14 1,15
120 1,11 1,12 1,13 1,15 1,16 1,17
° JIONOJIHUTENBHOE ~ COMPOTUBIICHHE  JBUKEHUIO OT  BETPA  Mop

ompenenseTcs mo Gopmyiie:

(’OB - O‘)O(KB _1)

(46)

r7e Ky — KO3(Q(ULHUEHT, 3aBUCUT OT CKOPOCTH BETpa M CKOPOCTH JABMXKEHHS MOe€37a,

3agaércd 1o Tadauue 2

Tabmuma 2
CkopocTb 3HaueHue K03 PUIMEHTA Ky IPU CKOPOCTSIX JBUKEHUSI, KM/4
BETpa, M/c 10 20 40 60 80 100 120 140 160
6 1,12 1,11 1,09 1,08 1,07 1,06 1,05 1,04 1,03
8 1,19 1,17 1,15 1,13 1,11 1,09 1,08 1,07 1,06
10 1,31 1,28 1,24 1,20 1,16 1,14 1,12 1,10 1,09
12 1,42 1,39 1,32 1,27 1,23 1,19 1,15 1,14 1,12

IIpu ckopoctu BeTpa Oosiee 12 KM/4 €ro BIMSIHME YYUTHIBAIOT Ha MEPUOJ

0c000 He6J'IaFOHpI/I${THBIX IIOT'OJHBIX YCJIOBI/Iﬁ I10 HOMOI'paMMaM.
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HpI/I ,H@ﬁCTBI/IPI HCCKOJIBKHUX COCTABJIAIOIHUX AJOIIOJIHUTCIBHOTO COIMPOTHUBICHMUA
ABH)KCHUIO UX YACIBbHBIC 3HAUCHUA CKIIAAbIBAIOTCA:

O)Z[:O‘)i+0‘)r+0\)l'[l"+0)HT+O)B (47)

7.3 Pac4ér 001ero cConpoTuBICHUA IBHKEHHUIO M0E3/1a
[Ipy pBWXKEHHMM TMOE€3a HAa HEro JEWUCTBYET aireOpanyueckas CyMMa CHUI
OCHOBHOT'O U JIOMIOJIHUTEJIHOTO COMPOTUBJICHUH, KOTOPYIO HAa3bIBAIOT OOIIUM
conpotuBieHueM ABwkeHuto noesna Wy. Ilpu pabore nokomMoTHBa MOjJ TOKOM B
peXUME TATH WK JIEKTPUIECKOT0 TOPMOKEHHUSI o011iee corpoTuBienue, H:
Wi = Wo+W, (48)
AHanornyHo onpeAensroT ol1ee 1eIbHOE COMPOTUBIICHUE IBHXKEHHIO MTOE3/1a,
H/xH:
Ok = Wty (49)
B ciiyuae paboThl TOKOMOTHBA Ha XOJIOCTOM X0y (BBIOET MJIM MEXaHHYECKOE
TOpPMOXEHHUE) oO0lee yAeNbHOE COMPOTUBICHUE IBMIKEHHUIO IOE€3/a HMEET BUJ,
H/xH:

O = Ooxt Oy (50)
KonTpoabHbIE BONPOCHI:

1. 3H3‘I€HHH, KaKMX IoKa3aTeiaeu HCIIOJIB3YIOTCA IJIA BBIYHUCIICHUA OCHOBHOI'O

" JOIIOJHUTCIBHOI'O COITPOTUBJICHUA I[BI/I)KCHI/IIO?
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Jlexkuus 8

Capsamiienue npoduisa nyTu

Ilnan nexyuu
8.1 IIpoghunv nymu
8.2 Cnpamnenue npoghunisi nymu

8.3 Ilocmpoenue npoghuns nymu

8.1 Ilpopuab nyTu

Kaxxaplif y4acToK ejne3HOJOPOKHOTO MYTH BCIEACTBUE M3MEHEHHs penbeda
36MHOI TMOBEPXHOCTH, Ha KOTOPOM OH NPOJOKEH, HE MOXET OBITh CTPOro
OPSIMOJIMHEHHBIM. J[7I1 TSATOBBIX pacd€TOB HWCIHOIB3YIOT MPOJOJIBHBI MPOQPHIIb
ydacTKa — 93TO JIOMaHHas JIMHUS, COCTOSALIas W3 NPSAMOJIMHEWHBIX OTPE3KOB C
pasHBIMU yIJIaMH HAKJIOHAa K TOPU3OHTAIM — YKJIOHAMH T 1, %o, ¥ pa3IMIHBIMU
BBICOTAMHM N KOHEYHBIX TOYEK IO OTHOIICHUIO K KaKOMY-TO HCXOJHOMY YPOBHIO
(BBICOTOI HaJl yPOBHEM MOPHI.

[TpononbHBIN MPOPMITH YHACTKAa MOXKHO MPEACTABIATH B BUJIE

° TaOJIUIIBI
Homepa JnuHa Kpyrusna Pamuyc Jlmana
3JIEMEHTOB 3nemental, M | yKIOHa i, %o KpUBOH R, M | kpuBO# Sips M

1 (craHums A) 1700 0,0
2 2400 -25 650 350
3 800 -15
4 1600 0,0
5 1850 +12,5
6 500 +3,5
7 6800 +7,3

8 (cranums B) 1600 0,0
9 800 +1,5 1500 600
10 1000 0,0
11 1200 9,0
12 1000 0,0 1000 500
13 800 +6,0 650 450
14 600 +4,5
15 875 0,0
16 7000 -7,0
17 1650 -2,0
18 2400 0,0
19 1600 +2,0 1300 650

20 (cranuus B) 1400 0,0 ]
Pucynok 10 — Tabmuna npoxoasHOro npoduiis myTH
° JIBYMEpPHOE H300paKeHHE
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h, M
90
80
70
60
50
40
30
204
10

LI B e It B S

A . . . .
CrA2 4 6 8 10 12 14 16 Cthb 18 20 [ kM

Pucynok 11 — JIBymepHoe nzo0pakeHre npoA0IbHOTO TPOQHII MyTH

o OJTHOMEPHOTO M300pakeHNE
0,0 -2,5 114 00 +12,5 1 +71.3 0,0 [.,40.0]_-9.0]100

Pucynok 12 — OgHOMepHOE H300paKeHne MPOAOIHHOTO MPOQUIISI Ty TH

Bricora kOHEYHOW TOUYKHM 1-r0 3jeMeHTa Mpoduis (OTMETKA MepeTOMHOMN
TOYKH) BBIYUCIISAETCS O popMyie:
o L
= hep + 1000 x| D
rae hi , hiy — oTMeTku (BBICOTBI) COOTBETCTBEHHO KOHEYHOH M HAYaJIbHOW TOYEK
aneMeHTa npopuis (B METpax);

| — YKJIOH 3j1eMeHTa poduis, %o,

| — nrHA 351eMeHTa TPOMUIIS MTyTH, M.

8.2 CnpsimiieHue npoguis nyTu

JIist  ynmpoImieHusl TATOBBIX PAcu€TOB MPOAOIBHBIA TPO(UIL TOABEPTAIOT
obpabotke. CropsmieHne npoguias TyTH — OTO 3aMEHAa HECKOJIBKO MaJio
OTINYAIONTUXCS KPYTU3HOM 3JIEMEHTOB OJHHM, JIJTHHA KOTOPOTO paBHA CyMME JUTMH
ATUX JIEMEHTOB.

[IpaBuna cipsiMieHus IyTH

1. Pa3pemiaercs cripsAMIISTh 3JIEMEHTBI TPO(UIIA TOJIBKO OJJTHOTO 3HAKA.
2. Henb3s cripssMIIATB 3JIEMEHTBI IIyTH CO CTAHLIMSMU.
3. Henb3s cripsAMIIITE 371IEMEHTBI IIyTU C PACYETHBIM ITOABEMOM

4
CrpsiMAEHHBIN YKIIOH le (%0) onpenensercs o GpopmyJie:
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0

[
~
N
I
[E=

i _ S +1,S, +...+1,Sy (52)
¢ S S, +S,+...+ S,

i

M

N
Il
[N

riae K — KoJIM4ecTBO AIIEMEHTOB MPOQHIIS, HCIIOIb3YEMbBIX JIJIS CIIPSIMIICHHUS,
1, I2,..., Ik — YKIIOHBI 1-T0, 2-T0 U K-TO 351eMeHTOB poduis, %o;
S1, So,..., Sk — mmHbI 1-T0, 2-T0 ¥ K-Tr0 371¢MEHTOB IIPOMUIIS, M.
JUIs  KakIoro HdJIeMEeHTa JICHCTBHTEIBLHOTO (MCXOAHOTO) MPOQHIsS IIyTH,

BXOOAIICTO B CprIMJ’IéHHBIﬁ Y4aCTOK, JOJIKHO BBIIIOJHATHCA HCPABCHCTBO!

200
c 7l @1<j<K)

S; <

Eciu 370 ycnmoBue HE BBINOJHAETCA, TO HEOOXOAMMO BBIOpaTh APYTron

BapHaHT 06T)GIIHHGHI/IH OJICMCHTOB.

R4

OuKTHBHBIH MOIBEM 'c (%o0) ompenensercs no hopmyIe:

. 700 i S
SC = RKp-J'

(54)

r7ie N — KOJMYECTBO AJIEMEHTOB CIPSIMIEHHOTO NPOGWIS ¢ 3alaHHBIMU JUTHHAMH U
paguycaMu KpUBOM;

S¢ — anmuHa CpSMIEHHOTO JIEMEHTA, M;

Skpj — ATTMHA J-TOW KPHUBOHA, M;

Ripj — paamyc j-Toit KpUBOH, M;

] — OpSIKOBBIA HOMEp KpuBOH, 1 <j<n

[IpuBenEHHBIN (OKOHYATEIBHBIN) YKIOH Ie (%o)onpenensercst o popmylie:

R MO 14 (55)

VYKIJIOHBI B %0 ONIPENESIOTCS C TOYHOCTHIO JIO IECATHIX.
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8.3 [locTpoenne npopuJisi NyTu

h, m |
80
MpogonbHbI Npodunb 701
(nBYMepHoOe nsobpaxeHue) \ 601
50+
40+
YcnoBHoe (0gHOMepHOE) 30
n3obpaxkeHne NPoAOTIbHOrO Npodunst 20
10
0
4 |z o|YKoH I, %0
% _§ OnvHa Si, M
E‘E Ne anemeHTa
s
=2 | |Kpusas R, M — —
e 2 2 Sipy M
5 = | YKNOH |j, %o 0,0 -2,5
‘Eg‘ OnvHa S;, m 1700 m
£ |NesnemenTa 1 2
70 MM ) f ! ! T, km
1 2 3 4

KoHTposbHBbIE BONIPOCHI:
1. Yrto Ha3bIBaeTCS MPOJOIBHBIM IPOPUIEM ydacTKa?
2. Uto Ha3bIBaeTCS CIPSMIICHUEM MPOQUIIS Ty TH?

3. HazoBute npaBuiia cripsiMiaeHust IpoQuiis myTH.
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Jlexknusa 9

Topmo3snbie cuiibl moe3na. Hasnauenue, kiaaccupurkanus.

Ilnan nexyuu

9.1 Ha3nauenue mopmo3usix CUl

9.2 Knaccugukayus mopmosHvix cu

9.3 Obpazosanue mopmo3sHOU CUNbl NPU MEXAHULECKOM MOPMONCEHUU U eé

OZcpaHu4erHue

9.1 Ha3zHauyeHre TOPMO3HBIX CHJI

TopMO3HBIMU CHJIaMH Ha3bIBAIOT YIIPABJISIEMbIE BHEIIHUE CUIIBI, IEUCTBYIOIINE
NPOTUB ABMKEHUS MOE€3/1a JIs1 CHH)KEHHSI CKOPOCTH JABMXKEHUS WJIU MOAJIEpKAHUS €€
Ha ciycke. OT 3HaueHUs: TOPMO3HBIX CHJI 3aBUCUT O€30MaCHOCTD JIBUYKEHUS MOE3/0B.
[ToaToMy nokHa OBITH OOecredeHa BBICOKAas HAAEXHOCTh U 3()PEKTUBHOCTH

TOPMO30B.

9.2 Kiaccugukanusi TOPMO3HBIX CHII

B 3aBuCHMMOCTH OT MpHHIMNA CO3JaHUS TOPMO3HBIX CHJI TPUMEHSIOT
MEXaHUYECKOe M DIIEKTPUYECKOe TOpMOKeHne. [Ipy MeXaHWYeCKOM JIBHIKCHHH
TOPMO3Hasi cuja oOpa3dyercss B pe3yibTaTe TPEHUS TOPMO3HBIX KOJOAOK O
TIOBEPXHOCTH KaTaHHs KOJIEC WM O TOPMO3HBIE IMCKH, CTICIIUAIBLHO YKPETJIEHHBIC Ha
KOJIECHBIX ~IMapax HEKOTOPhIX THIIOB TMACCAKUPCKUX BArOHOB W  BaroHOB
aneKTponoe3na. TOpMO3HBIE CHIIBI CO3JAIOTCST Ha 0007aX BCEX KOJECHBIX IMap
MOJIBM)KHOTO COCTaBa, MMEIOIINX TOPMO3HBIEC KOJIOIKH.

VYrpaBieHHE  MEXaHUYeCKMMH  TOPMO3HBIMH  CHJIAMH  MOXET  OBITh
MTHEeBMATUYECKUM (BO3IYIIHBIM) HIIM AJIEKTPOITHEBMATHYECKUM. B mepBoM ciydae
MAIIIMHUCT YIPABJISICT TOPMOKCHUEM, U3MCHSS JJaBJICHUE B TOPMO3HOW MarucTpau
noe3na. Ero CcHWKeHHWE TPUBOAUT K BKIIOYCHHUIO TOPMO30B. B cBsizm ¢
HEOJHOBPEMEHHBIM TOHIKCHHEM JaBJICHUS C TOMOMIIBI0 KpaHa MalllMHUCTa

JIOKOMOTHBA TOPMO3a rOJIOBHOM YacTH Moe3Ja Cpa6aTBIBa}OT paHbme, 4Y€M B
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XBOCTOBOM 4YaCTH, YTO BbI3BIBAET MPOJIOJIbHBIC TMHAMUYECKUE CUIIBI B MOE3/IE.

B maccaxupckux moe3nax HCHOJb3YIOT 3JEKTPOMHEBMATUUYECKUE TOPMO3a, B
KOTOPBIX CHA0>XEHHE BAaroHOB CXKAaTbIM BO3AyXOM HJET 4Yepe3 TOPMO3HYIO
MarucTpaib, a YIpaBiICHHUE BO3AyXOpaCHPEACITUTEIIMU BarOHOB OCYILECTBIISECTCS 10
AJIEKTPUUECKUM TIpoBoJaM. BcmeacTBue 3Toro TopMo3HOH 3(h(EKT BCeX BaroHOB
M0€3/1a BO3HUKAET MPAKTUYECKU OJHOBPEMEHHO.

DJIEKTPUUECKOE TOPMOXEHHE OCHOBAHO HA MCIIOJIb30BAHMU MPUHIIUAINA
O0OpaTUMOCTH DJEKTPUYCCKUX MAIIWH. TSATOBBIC DSJCKTPOJIBHUTATEIN TIEPEBOIAT B
TE€HEPATOPHBINA PEKUM, TIPH KOTOPOM MOTEHIIMATIbLHAS SHEPrUs MOE3/1a, TIBUKYIIETOCs
C TIOCTOSIHHOM CKOpPOCTBIO IO CIIYCKYy, WJIM KUHETHYECKas JHEpPrusi 1moe3fa Ipu
3aMeJUICHUHU TPEBpaIllaeTCsl B AJEKTPUUECKYIO PHEprui0. Bo3HuKaromue npu 3ToM
AJIEKTPOMArHUTHBIE CUJIbI UCITOJIB3YIOT JIJIS MOJYYEHHUS] TOPMO3HOM CHUJIBI.

ONIEKTPUYECKOEe  TOPMOXKEHHME  MOApa3JeNIaloT  Ha  peocTaTHOe |
pekynepatuBHoe. [Ipu peocTaTHOM TOPMOXKEHUU JIEKTPUUECKas YPHEPTHUS B PEOCTaTe
npeobpa3yeTcss B TEIUIOBYIO, pacceMBaeMyl0 B OKpyxawiiei cpene. [lpu
PEKYNEpaTUBHOM TOPMOXEHUHM, CBOWCTBEHHOM TOJBKO 3JIEKTPOIMOABUKHOMY
COCTaBy, JICKTPUUECKAsi SHEPTUS HE PACCEMBACTCS, a OTHAETCS B KOHTAKTHYIO CETh
JUIsSL  TIOJIE3HOTO0  MCIOJIb30BaHUS. EcTecTBEHHO, YTO TOPMO3HBIE CHJIBI TIPU
AIEKTPUUYECKOM TOPMOKEHUU MOKHO TMOJYYUTh Ha 0007ax TOJBKO JIBHKYIIUX
KOJIECHBIX Map.

[Ipu Tsre JIOKOMOTHBOM, HMEIOIIEM HEOOJBIIOE YHUCIO CLEMHBIX OCEeH,
MOJIYYUTh OOJBIIIHE TOPMO3HBIC CHJIBI TPH IJCKTPUUYECKOM TOPMOKCHHH HEJb3S.
[ToaTOMy €ro MCHoJB3YIOT Hallle BCEro IS MOJJACPKAHUS MPUMEPHO MOCTOSTHHOM
CKOPOCTH JBHUKEHUSI MO CITYCKY.

IIpy MexaHMYECKOM TOPMOXXEHHWM TM0€3/la B CO3JIaHUHM TOPMO3HBIX CHJI
y4acCTBYeT 3HAYUTEILHO OOJIbIIIEE YHUCIIO KOJECHBIX Map (JIOKOMOTHBA, BaroHOB),

co3aarommux COOTBETCTBCHHO OOoBIIINE TOPMO3HELIC CHUJIBI.
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9.3 O0pa3oBaHue TOPMO3HOM CHJILI P MEXAHUYECKOM TOPMOKEHUM U €€
OrpaHUYeHHe

Cuna HaxaTHs KOJOJOK Ha KOJIECHBIE Maphl MPU MEXaHUIECKOM TOPMOKEHHUU
oOpa3yeTcsi 3a CcueT JaBJCHUS CXATOro BO3JyXa B TOPMO3HBIX HuiauHApax. [lon
JICHCTBUEM CHJIBI, PA3BUBAEMOM CXKAThIM BO3AYXOM, MOPIIEHb TOPMO3HOTO IIMJIMHIPA
CO IITOKOM cMemaeTcs. Yepe3 MeXaHH4YeCcKyI0 PhIYaKHYIO Mepeiady, COCTOSIIYIO U3
TAT U PBHIYAroB, OH MEpeAaeT CUIy Ha KaxAyl Kojoaky. Ecim kaxnas komnojka
OpwKUMaeTcsl K Bparmjaromemycsi konecy (pucyHok 13) c¢ cunoii Ki, To B mecte
KOHTaKTa BO3HHMKaeT cuia TpeHHus Ki@y, MpoTHBOAEHCTBYIOIIAs BpAlICHUIO KOJeca
(ox — KO3(DGUIMEHT TPEHHSI KOJOAKH O KOJIECO).

Hanpasaenue
Jdsudcenus

P

Ko«

K|
A
do

C
B=K1(PK Kiox

Pucynok 13 — O0pa3oBaHre TOPMO3HOM CHIIBI

Ota cwia nepenaercs B Touky C KOHTakTa Kojeca U peibca. O0e CHIibl
ABJISIFOTCS. BHYTPEHHUMHU OTHOCHUTEJNIBHO TO€37a U HE MOTYT MOBJIUSTH Ha XapakKTep
ero ABwkeHus. Eciu koneco OyJeT mpukaTo K pesibCy C CHIION (o, TO B pe3yJibTare
CLUEILUIEHUs KoJjieca ¢ penbcoM cuiia Ki@x, IPUIIOKEHHAas OT Kojeca K pelbCy U
CTpEMSIIASACS CABUHYTH PEIbC IO HANPaBICHUIO JBUXECHHUS, BBI3OBET PEAKIIHIO
pensca B, paBHywo cuie Kipx M NpPOTHUBOINOJOKHO HaIMpaBICHHYIO. JTa Cuja
ABJISICTCSI BHEIIHEW MO OTHOIICHUIO K MOE3AYy W Ha3bIBAE€TCS TOPMO3HOU cuioil. OHa
JNEeUCTBYET MPOTHUB JIBMKEHHUS M CO3/1aeT HEOOXOIUMBIA Kosecy ymop. TopmosHas
CuJia, pa3BUBaeMas KojecHou napou, H:

B=1000Ko, (56)

rae K — cymmapHas cuna HaxkaTus KOJIOJIOK Ha KOJIECHYIO napy, KH.
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Cuna K 3aBUCUT OT AuaMmeTpa TOPMO3HOIO LMJIMHAPA, JABJIEHUS CXKATOIO
BO3JyXa B HEM, CHJIbl OTTOPMa)XUBAIOLIEH NpPYXKHUHBI, NEPEJATOYHOTO OTHOIIECHUS
peraakHou nepenaun u ee KII. [{nsg kaxaoro JokoMoTHBa U BaroHa cuia K moxer
OBITh OIpeIeIeHA 110 3TUM JaHHBIM.

Koadduiment TpeHus: KOJI0J0K 0 Kojieca 3aBUCUT B OCHOBHOM OT MarepHasa
KOJIOJIOK, CKOPOCTH JBWKEHUS W YAEJIbHBIX CHJI HaKaTHs KOJIOJOK Ha Koseca. Ha
KEJIE3HBIX JIOpOrax HpPUMEHSIOT TPU THUIA KOJOJOK: CTaHJApTHBIE YYTIYHHBIE,
YyryHHBIE C TIOBBIIICHHBIM cojepkanuem ¢ocdopa (mo 1,0..1.4 %) m
KOMITO3UIMOHHBIE. C yBEJIIMYEHUEM CKOPOCTU ABWXKEHUS M YACIBHOIO HaKaTUs
KOJIOAOK (HakaTus Ha €AMHUIY IUIOWAAM KOHTAaKTa) KOI(POUIMEHT TpeHus
CHWXKaeTcsl. JTO OO0bsCHSAETCA OOJBIIMM KOJIMYECTBOM TEIUIA, BBIACISEMBIM IMpU
TPEHUHU KOJIOJKM O OaHAax. 3a cUeT TeIula Ha paboyell MOBEPXHOCTU KOJOJKU
METaUl Pa3MAr4aeTcsi, 4TO BBI3BIBAET CHWXKEHUE Kod(pduuueHnta TpeHus. UToOsbl
KO3 PUIIMEHT TpeHUs TMOJY4YUTh O0Jiee BBICOKUM, MPUMEHSIOT JBYCTOPOHHEE
Ha)KaTUE KOJIOZOK HAa KaXK0€ KOJIECO, IPU KOTOPOM YMEHBUIAECTCS YAENbHAs CHJIA
HaXaTHUs KOJOJIOK.

VY cTaHAapTHBIX YyT'YHHBIX KOJOAOK KO3(P(PUIIMEHT TPEHHUS PE3KO CHUKAETCS C
YBEJIMYEHHEM CKOpPOCTH JBWXKEHHUsA. VX HegocTaTkoMm sBISETCS CPaBHUTEIBHO
OonpmIol M3HOC. UyryHHbIE KOJIOAKHA C TMOBBIIIEHHBIM cojepxkaHuem Qocdopa
UMEIOT HECKOJBKO OOJBIIHMK KOIDPHUIIMEHT TPEHUS U MEHbIIEC W3HAIIMBAIOTCS TPU
pabote. KoMMO3UIIMOHHBIE KOJOAKUA 001afaroT Oojee BBICOKMUM KO3 (UIIMEHTOM
TPEHUsI, 0OCOOCHHO B 30HE BHICOKHX CKOPOCTEH, U MaJbIM U3HOCOM.

KosdduuumenT TpeHuss TOPMO3HBIX KOJOJOK O KoJieca PACCUUTHIBAIOT I10
CJIEIYIOLIUM SMIIUPUYECKUM (hopMyJiaM:

IJi1 CTAaHJAAPTHBIX YYT'YHHBIX KOJIOJIOK —

163K +100 v +100 |

~06- . ,
P 815K +100 5v +100 (57)
JUTSI 9yTYHHBIX KOJIOJIOK C TTOBBIIICHHBIM cojiepkanueM docdopa —
163K +100 v+100

53K +100 5v+100°
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JJIA KOMITIO3MIIMOHHBIX KOJIOAOK —

- 0,1K + 20 _ v+150 |
0,41K +20 2v+150°

¢ =044 (59)

rae K — neiictBuTenpHas criia HaxXaTus KOJIOJO0K Ha OJIHY KOJIECHYIO mapy, kH.
B tabnune 3 npuBeneHbl 3HAYCHUS Ok JUISI PA3IMYHBIX TUIIOB KOJOJOK IMPHU
Pa3IMYHBIX CKOPOCTAX ABUXKEHUS U HaxxaTuu 24,5 kH.

Tabnuna 3 — 3HaueHus @y Pa3INIHBIX TOPMO3HBIX KOJOJOK

UyryHHBIX KOJOJIOK C
CKopocTh, L KM/4 UyryHHbIE HOBBILICHHBIM Komno3uimonseie
coJiepKaHUEM
docdopa

0 0,280 0,304 0,329
10 0,205 0,223 0,309
20 0,168 0,183 0,294
40 0,130 0,142 0,271
60 0,112 0,122 0,256
80 0,100 0,110 0,244
100 0,093 0,101 0,235
120 0,088 0,096 0,228
140 0,084 0,091 0,222
160 0,080 0,088 0,217

JIJisi mosTydeHus TOBBIMIEHUST TOPMO3HOTO 3¢ (deKTa B MOE3/Ie W TOBBIIICHUS
0€30IMacHOCTH JIBUKEHUS HEOOXOIMMO UMETh BO3MOYKHO OOJIBIIIME TOPMO3HBIC CHJIBI.
OpnHako OHHOTPAHWYMBAIOTCS CIETUICHUEM KOJIEC IMOABMIKHOTO COCTaBa C PEIIbCAMHU.
Ecau topMo3Has cumia KOJIECHOW Mapbl MPEBBIIIACT CHUJIBI CLETUICHHS KOJIEC, TO
HAayHETCSI MPOCKAIB3bIBAHUE KOJIEC OTHOCHTEIBHO PEIbCOB. OJICCHAs IMapa MOXKET
nepecTaTh BpaliaThCs — 3aKIMHUTHCS TOPMO3HBIMH KOJIOJKAMH W TIEPEUTH K
CKOJIB)KEHUIO 10 peJibCy. BO3HMKHET Tak Ha3bIBaeMbIM 103. B pesysbrare 3TOrO Ha
MOBEPXHOCTSAX KaTaHUs KOJeC OOpa3yrTCs MECTHbIE HW3HOCHI — BBIOOWMHBEL. B
TaTbHEHIIEM TMPU KauyeHWW TaKOW KOJICCHOW Tapbl CIBIIIHBI yIaphl MPU KaXIOM
obopoTe Koeca.

YTOoOBI UCKITIOUNTH FO3 KOJIECHBIX Iap, TOPMO3HAsI CHJjla JOJKHA OBITh MEHBIIIE
WJIU B TIpEJIeiie paBHA CUJIE CIETICHHS KOJIeC C pelIbCaMHu:

NKe<y (o, (60)
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rae Y - K03 OUIUMEHT CIEIICHHUS KOJIECHOW Taphl C PelbCaMu;
(o — Harpyska OT KOJICCHO# Mmapbl Ha peibehbl, KH.
OTHOIICHUE CHJIBI HaXKaTHs KOJIOJIOK Ha KOJICCHYIO IMapy K Harpyske OT
KOJICCHOM TIaphl Ha PEJIbCHI HA3BIBAIOT KOA(P(HHUIIMEHTOM HaXKATHUS KOJIOIOK:
d=nK/qo=y/ @ (61)
OOBIYHO TIpH pacyeTax MPUHUMAIOT CIICAYIOIHe 3HadeHUs KoddduimeHTta
Ha)KaTUS KOJIOJOK: YYTYHHBIE KOJOJIKH — JuIsg JiokomoTuBoB 0= 0,5...0,6; mis
rpy30BbIX BaroHoB & = 0,6...0,7; mis maccaxupckux BaroHoB o = 0,7...0,9. Ilpu

KOMITIO3UIIMOHHBIX Kooakax o = 0,3.

KonTposabHbIE BONPOCHI:

1. Yrto Ha3pIBaeTCS TOPMO3HBIMHU CHUJIaMU?

2. Ha u€Mm ocHOBaH MEXaHWYECKHIA CITOCO0 CO3/IaHUs TOPMO3HBIX CHII?
3. Ha uém ocHOBaH 3MeKTpUUIECKUN CITOCOO CO3aHUS TOPMO3HBIX CHII?

4. Yem orpaHUUMBAETCS TOPMO3Has cujia?
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Jlexknusa 10

Pacyer TOpMO3HBIX CHII O€3/1a, TOPMO3HOU KOI(PPUUIUEHT.

Ilnan nexyuu

10.1. Pacuém mopmo3uwix cui noezoa

10.1 PacuyéT TOPMO3HBIX CHJI NI0€3/1a

TopMO3HyI0 cuHly TMoOe€3da OINpEeisioT KaK CyMMy TOPMO3HBIX CHII,
Pa3BUBAEMBIX KaXKJIOM KOJIECHOM MApOW MOJABUKHOTO COCTaBA!

B,=1000ZKp (62)
rae B — topmo3nas cuna noesna, H;
K — cnima HaxkatHs KOI0I0K Ha KONECHYIO napy, KH;
1000 — nepeBoanoit ko3 dunuent (kH B H).

OTUM METOJ0M yA00HO PacCUUTHIBATh TOPMO3HYIO CHITY TIO€3/1a B TOM Clydae,
KOTJ[a B COCTAaBE€ HAXOSATCA OJHOTHUITHBIE BarOHbl C OJMHAKOBBIMU CUJIAMHU HaXKaTUS
KOJIOZIOK Ha KOJIECHBbIe Tapbl. B Tex ciydasx, KOrja BaroHbl COCTaBa MMEIOT
pa3JIMUHbIE CUJIbI HAXKATUSI KOJIOJOK, OOBIYHO MCIOJB3YIOT 00Jiee MPOCTON METOd —
Meron mpuBeneHus. OH OCHOBaH Ha 3aMEHE JEHCTBUTENHHOTO KO3 (dUIIMEeHTA
TPEHUs KOJIOJOK O KoJieca, 3aBUCAILETO0 OT Cuiibl Haxkatus K, npyrum 3HadyeHUeM -
pacueTHbIM KOA((HULUEHTOM TPEHUS Py, HE 3aBUCSIIUM OT cuiibl K.

Pacu€tHblil KO3)PUIMEHT TPEHUS Py, OTIPENESAETCS 10 GopMyJIaM:

AJI1 YYT'YHHBIX KOJIOJOK —

v+100
_g27 099
P 50 +100 (63)
JJIs1 KOMITO3UIIUOHHBIX KOHOI[OK —
b +150
_036 2t
P 20+ 150 (64)

3HaueHus pacyETHBIX KOA(DOUIIMEHTOB TPEHUS KOJIOJOK O KOJIEca MPUBEIACHBI

B Tabune 4.
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Tabnuna 4 — 3HaueHue pacy€THOro KOAPPUIUEHTA TPEHUS Pyp TOPMO3HBIX KOJIOJIOK

CKOpOCTB, U KM/4 UyryHHBbIE Komnosunmonssie

0 0,270 0,360
10 0,198 0,339
20 0,162 0,332
30 0,140 0,309
40 0,126 0,297
50 0,116 0,288
60 0,108 0,280
70 0,102 0,273
80 0,097 0,267
90 0,093 0,262
100 0,090 0,257
110 0,087 0,253
120 0,085 0,249
130 0,083 0,246
140 0,081 0,242
150 0,079 0,240
160 0,077 0,237

Pacuérnble cuibl Haxatust K, MoryT onpenenens! o ¢popmynam, kH:

AJI CTaHJAaPTHBIX YYT'YHHBIX KOJIOOOK -

163K +100
K =222K=>/——
P 815K +100 (65)
JUISl 9yTYHHBIX KOJIOJIOK € MOBBIIIIEHHBIM cojepkanueM docdopa —
163K +100
K =185K=——
P 5,3K +100 (66)
AJIA KOMITO3UIITMOHHBIX KOJIOAOK —
01K + 20
K =122K——
P 0,41K + 20 (67)

Ecnu B OIHOM ITIOC3A€ OKAXXYTCsA BAaroHbl C YYyI'YHHBIMH W1 KOMITIO3UIIMOHHBIMHU
KOJIoAKaMH, TO CHIIY HaXaTHA KOJIOJOK Ha 6aHI[a}KI/I IICPCCUUTBIBAIO HA OAWH BH/I
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KOJIOJOK (OOBIYHO YYT'YHHBIX) C YU4€TOM paBHOU 3(P(PEKTUBHOCTH TOPMO30B.

PacuéTtHbie cuibl HaXKaTHS IIPpH PA3JIMIHBIX PCKUMAX IIPUBCIACHLI B Ta6JII/IHe 3.

Tabmuna 5
Pacuérnas cuma HaxaTusi TOPMO3HBIX
Tum Barona KOJI0J0K Ha ock K, kH, npu pexumax
IPYy’KEHOM | CpeAHEM IIOPOXKHEM
['py30Bble  BaroHsl, 0OOPYIOBAHHbBIE
’ 69 49 34
YYTYHHBIMH TOPMO3HBIMH KOJIOJKAMU
['py30Bble  BaroHel, 0OOpYIOBAHHbBIC
KOMIO3UIIIOHHBIMH TOPMO3HBIMH
L oP 84 69 34
KoJoAKaMu (B Tiepecdyére Ha YyTyHHBIC
KOJIO/IKH)
Baronsr pedprKepaTopHOro
MOABWKHOTO COCTaBa C YYT'yHHBIMHU 88 59 34
TOPMO3HBIMH KOJIOJIKaMHU

[Ipr wW3BECTHBIX pACUETHBIX HAXKATHUAX TOPMO3HBIX KOJIOJOK Ha OCH

MOJBW)KHOTO COCTaBa M PAcUETHBIX KO3(PuUuUEHTaX TpPEeHUs KOJIOAOK O KoJiéca

TOPMO3HYIO CHJIy [O€3[]a OIpEAeNsioT CYMMHUPOBAaHHEM TOPMO3HBIX  CHJI,
Pa3BUBAEMBIX KaXIOW KOJIECHON MapOu:
B:=1000¢,ZK,. (68)
Y aenbHyo TopMO3HYI0 cuiy b., H/kH, onpenensror mo dhopmyie:
b, =21 ~1000¢, 2K, (69)
mg mg

OTHoOLIEHNE CYMMAapHBIX CHJI PACUETHOTO Ha)KaTHs KOJIOJOK Ha KOJIEca K BECy

Moe3/1a Ha3bIBAIOT PACYETHHIM TOPMO3HBIM KOA(DPHUITMEHTOM Moe3/1a:

_2K

mg

9

p

Torna yaenbHas TOpMO3Hasi CUIa —

b, =1000

(PKPSP

(70)

(71)

PacueTHblii TOpMO3HON KO3(PHUIMEHT XapaKTEpU3yeT CTENEHb OO0ecreYeHUs

noe3a TOPMO3HBIMU cpeacTBamMu. Yem Oombiie 3y, TeM OOJbLIMI TOPMO3HOU
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s ekt co3mamyT TOPMO3HBIE CHUJIBI, T€M OBICTpEe MOXXHO OCTAHOBHUTH IOE3]I.
Haumenbiiee  3HaueHHWE  pacyeTHOTO  TOPMO3HOTO  Kod(duumeHTa  mOpu
MMHEBMATHYECKNX TOPMO3aX Ha YYTYHHBIX M KOMIIO3MITMOHHBIX Koyioakax 0,33
YCTaHOBJICHO JJISI:

I'PYKEHBIX IPY30BbIX, IOPOKHUX I'PY30BbIX 1M0€3/10B ¢ yucioM oce 400 go 500,
pedpmKepaTOPHBIX MOE3/I0B MPU CKOPOCTAX ABMKEHUS 90 KM/4;

COCMHEHHOI'0 COCTaBa Ipy30Boro noesaa Maccoiu 10 12000 ¢ oObeguHEeHHON
TOPMO3HOM MArucTpajbld U JIOKOMOTMBAMHU B TOJIOBE W CEpEIUHE Moe3da IpHu
CKOPOCTSIX JBWIKEHMsI 10 65 KM/4, a TakKe ¢ HEOOBECIWHEHHOM MarucTpajiblo U
CKOPOCTSIMHU JIBFOKEHHS 110 60 KM/,

cocraBa rpy3oBoro mnoesga mMaccoit 7o 12000 T ¢ TOKOMOTHBOM B TOJOBE H
XBOCTE€ TO€3/1a C BKJIIOYEHHEM HUX B TOPMO3HYK) MAarucTpaiab s CKOPOCTEH
JIBYDKCHUS 10 75 KM/4;

cocTaBa rpy3oBoro mnoesna maccoi g0 16000 T ¢ 0ObeIUHEHHON TOPMO3HOMU
MarucTpaiablo U JOKOMOTHUBAMH B T'OJIOBE M MOCJIEAHEH TPETH MOE3/1a JJIsl CKOPOCTEH
IBHKeHHUA 10 70 Kkm/4.

COCTaB U3 MOPOKHUX I'Ppy30BbIX BaroHoB 10 400 oceil mpu CKOPOM JIBHKEHUS
o 100 km/4, a Takxe pedpuxkepaTopHsie noe3aa mnpu ckopoctu = 90..100 km/4 Ha
MMHEBMATUYECKUX TOPMO3aX M KOMIO3UIIMOHHBIX KOJIOJKAX JOJKHBI UMETh JIp HE
meHee 0,55.

[lonHoe  3HayeHWE  PAcUYETHOrO  TOPMO3HOro  Kospduumenta u
COOTBETCTBYIOIIAsA €My TOPMO3Hasi CHJIa PEATU3YIOTCS TOJIBKO MPHU IKCTPEHHOM
TOPMOXKEHHUH, KOTJIa TI0€3]] HY’)KHO OCTAaHOBUTh KaK MOXKHO OBICTpee, Hampumep, Ipu
BO3HUKIIIEM Ha TMyTH MNPEMSATCTBUM JJIs JBUXKEHUA. B pacdyeTax TOPMOXKEHUS IS
OCTAaHOBKM Ha CTAHIMSIX W Pa3ACNbHBIX IMYHKTAaX, MPEIyCMOTPEHHBIX Tpaurom
JNBIDKCHUSI TIO€3/I0B, a TaKXke B ClIydyae CHWDKEHHMS CKOPOCTH dYepea 3apaHee
W3BECTHBIM MECTOM HCIOJIB3YIOT CITY>KEOHOE TOPMOKEHUE C PACUCTHBIM TOPMO3HBIM
K03 GuImeHTOM 1715 rpy30BbiX noe3noB — 0,53, . B cioyuyae nmpuMeHeHus MOIHOTOo

Cl1y>k€0HOT0 TOpMOXKeHUs MpuHUMatoT 0,89,
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KoHTpoJibHBbIE BONPOCHI:
1. Kak onpenensitoT TOpMO3HYIO CHITy moe3aa?
2. Kak ompenenuTh TOPMO3HYIO CHIIy IO€37]a, €CIIM BaroHbl B COCTaBE HE

OJHOTHUITHBIC 1 UMCIOT PA3HYIO CHUIIY HAXKATHUA KOJIOAOK Ha konéca?
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Jlekmusa 11

Oo0ecne4eHHOCTH 1M0€3/1a TOPMO3HBIMH CPeICTBAMHU

Ilnan nexyuu

11.1 Obecneuennocms noe30a Mopmo3HbIMU CPEOCMBAMU

11.1 O0ecne4eHHOCTH M0€3/1a TOPMO3HBIMU CPeICTBAMH

Jlns obecrieueHus: OC30IMACHOCTH ABMDKCHUS, T.€. BO3MOXXHOCTH OCTaHOBKH
1oe3/1a Ha YCTaHOBJICHHOW JJIMHE TOPMO3HOTO MYyTH, HEOOXOIUMO 3HATh, 4 UMEET JIU
JAHHBIN TI0€3]T HEOOXOAMMBIE JIJIsi ATOM 11e7TM TOPMO3HbBIE CpeACcTBa. B cooTBEeTCTBUM
C TPUHATHBIMHU Ha JKEJIE3HbIX Joporax Poccum HOpMamMu TOPMO3HBIX PACUETOB
00€CTeYeHHOCTh M0€3/1a TOPMO3HBIMU CPEJCTBAMHU XapaKTEPU3YETCs BEIMUYMHOU
pacyeTHOr0 TOPMO3HOTO Ko3(duleHTa, MPEACTABIAIONIETO CO00H OTHOIICHUE
CyMMapHON pacueTHOW CHJIbl HAXKAaTHS TOPMO3HBIX KOJIOJOK IOe3/[a K €ro macce
(Macca BaroHoB u JIokomoTuBa). CymMMapHas pacueTHas CHjia HaXaTus TOPMO3HBIX
KOJIOJIOK  OMNPEACIATCS YMHOKEHHUEM YCTAHOBJICHHOIO pPacye€THOrO HaKaTus
TOPMO3HBIX KOJOJIOK Ha OJHY OChb Ha KOJHMYECTBO OCEW moe3aa. YCTaHOBJIEHBI
CIEYyIOIME BEJIMYMHBI PACUETHBIX HAXAaTUM HA OJHY OChb UYT'YHHBIX TOPMO3HBIX
KOJIOJOK: 8, 9 m 10 T Ayl macCa)kMpCKUX BarOHOB C MAacCOM Tapbl COOTBETCTBEHHO
42—A47, 48—52, 53 T m Oomee; 3,5; 7,0 m 5,0 T amsg TPY30BBIX BaroHOB
COOTBETCTBEHHO Ha IIOPOKHEM, TPYKEHOM U CpPEIHEM peXuMax pabdOoTh
BO3AyXOpacupeaenurenis; 9 u 6 T 1 pepprkepaTopHbIX BarOHOB COOTBETCTBEHHO
Ha TPYKEHOM M CPEJIHEM PEeKHUMaX TOpMOKeHHUs. [Ipr KOMIMO3UIIMOHHBIX TOPMO3HBIX
KOJIOZIKAaX TPY30BbIX BArOHOB YCTAHOBJICHBI BEJIMUMHBI HAXKATHS KOJIOJOK Ha och 7,0
T Ha CpeJTHEM PEXKUME U 3,5 T Ha IOPOKHEM PEIKUME TOPMOKEHUS.

Hapsiny ¢ pacyeTHbIM TOPMO3HBIM KO3(PPUITMEHTOM Ha MPAKTUKE UCTIOIB3YIOT
BEJIMYMHY HaXKaTHsI TOPMO3HBIX KOJIOJOK, MPUXOAAIIYIocs Ha Kaxabie 100 T Macchl
noe3na. s TpyXkeHbIX Tpy30BBIX MOE30B Ha)XaThe€ TOPMO3HBIX KOJOJOK Ha
kakaple 100 T maccel moe3na JMODKHO OBITh HE MeHee 33 T, a Ui MOPOKHHUX

Ipy30BbIX M0€3710B — He MeHee 58 T. s pe@pukepaTOpHBIX MOE3/10B HaKaTHE
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TOPMO3HBIX KOJOJIOK JIOJHKHO ObITh He MeHee 33 T Ha kaxzasie 100 T maccel moes3aa
IIPU CKOPOCTAX JBMXKEHUS 10 90 kM/u u He MeHee 55 um 60 T mpU CKOPOCTIX
nBkeHns cooTBeTcTBeHHO 90—100 u 100—120 xkm/4. J{ns maccakupcKux moe3a0B
Ha)KaTUE TOPMO3HBIX KOJIOAOK Ha Kaxzasle 100 T Macchl moe3da MOKHO OBITH HE
menee 60, 78 u 80 T mpu CKOPOCTAX IBHXKEHUS COOTBeTCTBeHHO 10 120, 120—140,
140—160 xkm/u. IIpu 3TOM mpu ckopocTsax nBmwkeHust 120—160 km/4 06s13aTenbHO
MIPUMEHEHUE AIEKTPOMHEBMATUYECKOTO TOPMO3a U KOMIIO3UIIMOHHBIX KOJIOJOK.

Pacuer cymmapHOro Hakathsi TOPMO3HBIX KOJIOJJOK Ha BCE€ OCH IOe3/a
MPOU3BOJIUT OCMOTPIIMK-aBTOMATYUK. Pe3ylbTaThl pacyeTa 3alKChIBAlOTCS UM B
cupaBky (opmel BY-45, xotopas mepenaercs MalIMHHCTY JIOKOMOTHBA. B aToii
CIIpaBKE TAaKX€ YKa3bIBAIOTCS: HOMEp Moe37a M JIOKOMOTHBA, Macca Moe3ja U
KOJIMYECTBO OCEW TMO€37a; KOJUYECTBO PYYHBIX TOPMO30B B OCSX; IUIOTHOCTb
TOPMO3HOM MAruCTpaJI MOE3/a.

NHorga B  yclnoBUSIX OKCIUTyaTalldd HE MOTYT OBbITh  0OECHeyYeHbI
BBIIIEYKAa3aHHbIE HOPMATHUBbI MUHUMAJIbHOTO HaKaTUsI TOPMO3HBIX KOJIOJOK. B 3TOM
CJIydyae MOKHO BECTHU MO€3]], HO MaKCUMAaJIbHasi CKOPOCTh ABMKEHHUSI, yCTAHOBJICHHAS
U3 pacueTta TOPMO3HBIX CPEACTB C HOPMaJIbHOW dS(PPEKTUBHOCTHIO JCHCTBUSA
TOPMO30B, JI0JI’KHA ObITh YMEHBIIIEHA Ha 2 KM/4 Ha KaXKIYyI0 HEIOCTAIOIIYIH) TOHHY
HAKATU TOPMO3HBIX KOJOAOK Ha Kaxkable 100 T Maccel Tpy30BOTO MOe€3/1a
HE3aBUCUMO OT YKJIOHA myTu; Ha 1,0 KM/4 17151 CIycKoB myTH 10 6 %o 1 Ha 2,0 kM/4
JUISL CIIYCKOB Kpyde 6 %o Ha KaXAyl0 HEJOCTAIOIIYyI0 TOHHY HaXaTHsi TOPMO3HBIX
KOJIOAOK Ha Kaxaple 100 T Macchl MacCaKUPCKOro M pedprKepaTopHOro MOE3/0B.
[TomyyenHass TakuM 00Opa3oM JOMYCTUMAas CKOPOCTh JIBIDKEHMSI OKPYTJISETCA 0
BEJIMYMHBI, KPaTHOM 5 KM/4 B CTOpOHY ymeHblleHus. Hanmpumep, mpu HemocTaTke
Ha)kKaTusi TOPMO3HBIX KOJOAOK rpy3oBoro moesfaa 3,0 T Ha kaxaeie 100 T maccel
noe3ia HauboJbIasl JOMYyCTUMas CKOPOCTh JBIMXKEHHS JOJDKHA ObITh 94 km/4 win
okpyrjieHHO 90 KM/4 mpu MaKCUMaJlbHO YCTAHOBJICHHOW Jii TPY30BBIX IOE3]I0B
ckopoctu apuxkeHus 100 km/4 nmpu 33 T Ha)kaTus KOJIOAOK Ha Kaxkabie 100 T Macchl
noes3/a.

B uckiarounTeabHBIX CiIydadax IMpHu HCAOCTATKC HaXATUS TOPMO3HBIX KOJOIAOK
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HanOOJIbIINE JOMYCTUMBIE CKOPOCTHU JIBHKEHUSI MOKET YCTaHABJIMBATh HAauyaJbHUK
JIOpPOTH, TOJIb3YSICh HOMOIPAMMaMH TOPMO3HBIX MYTE€H, KOTOpPBIE MOCTPOEHBI Ha
OCHOBAHWM MPOBEJACHHBIX PAHEE pPACUETOB TOPMO3HBIX IyT€W IO MPHUHATOM Ha
JKEJe3HbIX Joporax Poccum MeTOOuKE NMpH pa3auyHbIX Maccax Moe31a, CKOPOCTAX
JIBUKEHHS, YKJIOHOB MYTH U BEJIMYMHAX PACUETHOIO HAXKATUS TOPMO3HBIX KOJOHOK
Ha kaxzasie 100 T Maccel moe3ga mpu SKCTpeHHOM (OT) M MmoaHOM ciyKEeOHOM
topmoxkenun (IICT). Ilpu stom BenuurHa HAWOONBIIEH TOMYCTUMOW CKOPOCTU
JNBIKEHUS JOJbKHA ObiTh Ha 20 % MEHbIIE CKOPOCTH, OIPEACICHHON IO

HOMOI'paMMaM.

KoHTposbHBbIE BONIPOCHI:

1. Yem xapakrepusyercs 00eCIe4eHHOCTh M0e3/1a TOPMO3HBIMHU CPEICTBAMU ?
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Jexuus 12

XapaKkTepUCTUKH 3JIeKTPUYECKOT0 TOPMOKEeHHUS U PUHLIMIIBI PeryJIMpoOBaHUsA

Ilnan nexyuu

12.1 Dnexmpuueckoe mopmosicenue

12.1 DyekTpryecKoe TOPMOKEHHE

JIns TOpMOKEHUSI TOABUKHOTO COCTAaBa TATOBBIE ABUTATENIN MEPEBOMASTCSA B
TEHEPATOPHBIN PEKHUM, IPU KOTOPOM OHHU CO3IAIOT TOPMO3HOM MOMEHT. MX siKopst
[OJTy4yaroT BpallleHHe Yepe3 3y0uaryto nepeaady oT BpalleHUs KOJIECHBIX Map 3a CUET
3aIIaCEHHOM KMHETHUYECKOW SHEPIHH IOE€3]a WIH IIPU JBMXKCHHUM I10€3/1a N0/ YKJIOH.
Ha npoBOgHUKH OOMOTKHM SIKOpSI KaKIOTO AJIEKTpOoJABUTaTeNst OyAeT IOeiHCTBOBAThH
BBITAJIKUBAIOIIAs CHUJIA, HAIIPABIICHHAS IPOTUB BPAILECHUS AKOPSI, 3aTOPMAKHBAOIIIAs
BpallleHUE SKOps, a uepe3 3y0uaTyro mepenady 3aTOPMa)KMBAIOIAsl BpaILlEHUE
KOJIECHOM Taphl.

B 3aBucuMMOCTM OT YCIOBHMH, HpU KOTOPBIX TpeOyeTcs OCYIIECTBIATh
TOPMOKEHUE, TEHEPATOP MOXKET OTIABATh JJIEKTPUYECKYI0 SHEPTUI0 B CETh WU
racuTh €€ B peocTaTe. B mepBoM cirydyae TOPMOKEHHE HA3BIBAETCS PEKYIIEPATUBHBIM,
BO BTOPOM — PEOCTATHBIM.

PexynepaTuBHOE TOPMOXEHHE C DHEPIETUUYECKOM TOYKH 3PEHUSA SBISETCS
HanOoJiee BBITOJIHBIM, TaK KaK OTJAaHHAs B CETh AJICKTPUYECKAsh SHEPTHs MOJIE3HO
UCIIOJNIB3YETCSl IPYTUMU JJIEKTPOBO3aMHM WIIM JJIEKTpOIoe3naMu. PekynepatnBHOE
TOPMOXXEHUE BO3MOYKHO B CIIydae MPEBBINICHUS HAIPSOHKEHUS KOHTAKTHOM CETH
BbIpaOaTbiBaeMoit  anekrpoasuratenem  IJ(C. DTO  HEBO3MOXHO  IIpHU
MOCJIEIOBATEILHOM BO30YKIECHUU TATOBBIX JIBUraTeed, KOTOPbIE MCIONb3YIOTCA B
pexume TAru. B 3TOM cilydae mpu Mepexolle B PEXKUM PEKYNEepaTUBHOIO
TOPMOYEHUS TATOBBIE IBUTATENH MEPEKIIIOYAIOT HA HE3aBUCUMOE BO30Y K ICHHUE.

B cnywae mnoakmioueHuss K OOMOTKE SKOpS PE3UCTOpa dBIEKTPOIHEPrus,
BbIpabaTbiBaeMasl JIEKTPOABUraTesieM, OyJeT raCUThCsl Ha PE3UCTOpPE — BBIJEISIETCA

B BHUAC TCILJIA. 3a cueT M3MEHEHMS BEIWYUHBI COIIPOTUBJICHUA PE3UCTOPA MOKHO
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peryiaupoBaTh BEJIMYMHY TOPMO3HOM cuibl. Takoil cmocod 3IeKTPUYECKOro
TOPMOYKEHHUS Ha3bIBACTCSI PEOCTATHBIM.

[IpenMymiecTBOM 3JEKTPUUECKOTO TOPMOXKEHUS SIBISIETCS  3HAUUTEIHHO
MEHbIIIasi CKJIOHHOCTh KOJIEC K 3aKJIMHUBAHUIO (103y) MpU OOJIBIIUX 3HAYCHUSX
TOPMO3HOM CHJIBI, Ye€M MpPH MEXaHHUYEeCKOM TOPMOXKEHUH, U CIOCOOHOCTh K
caMmo3alluTe KoJec OT 103a. B 3ToM ciydae 103, Kak MpaBUiIo, MPOSIBIsIETCS B popMme
YaCTUYHOT'O MPOCKAJIb3bIBAHUS KOJIEC MO PENbCy 0€3 pe3Koi MOoTepH CUEIJICHUS, KaK
3TO UMEET MECTO MPU MEXAHUIECKOM TOPMOKEHHHU.

[IpermymiecTBa  3JIEKTPUUECKOTO  TOPMOKEHUS: HKOHOMHUS  TOPMO3HBIX
KOJIOZIOK, POCTOTA YNPaBJIEHUsI Ha CIYCKaxX, a IPU PEKyNepaTHBHOM TOPMOKEHUU U

HKOHOMMS IJIEKTPOIHEPTUU.
KounTposibHbIe BOPOCHI:

1. Kakwne ABa BHJA OSJIICKTPUUCCKOIO TOPMOKCHUA JIMPHUMCHAIOTCA Ha

AIEKTPOBO3aX?
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Jexuusa 13

TOpMO3HbIe 3a1a9Y1 1 ME€TO/JbI UX PCIICHUA

Ilnan nexyuu
13.1. Topmooicenue noezoa

13.2 Topmo3snwvie 3a0auu u Memoowvl ux peuteHus

13.1. Topmo:xeHue noesaa

Topmo3HBIE cpeicTBa TO€3/1a, CO3JAIONIMEe TOPMO3HBIC CHIIBI, OMPEICISIOT
ypOBEHB 0€30MMaCHOCTH JBHMXKEHHS 10e3/10B. [I0aTOMY mporiecc TOpMOKEHHUS MTOE370B
HE0OX0IMMO paccMOTpeTh Oojiee mojpoOHo. [Ipu TopMoxkeHuu moe3ga TOpMO3Has
CHJIa BO3HHKAET HE Ccpa3y MOCIIe MOBOPOTA PYKOSITKH KpaHa MAITUHUCTA B TOPMO3HOE
nosiokeHue. TpeOyercs BpemMs Ha paclpOCTpPaHEHHWE BO3AYIIHONW BOJHBI TIO
TOPMO3HOM  MAarmcTpaJii  10e3/a, cpadaThblBAaHHUE  BO3IyXOpacIHpeIeIuTeNeH,
nepeMelIeHIe TOPMO3HON PBhIYaKHON Tepeiayd JI0 CONPHUKOCHOBEHHUS TOPMO3HBIX
KOJIOZIOK 70  YCTAHOBWBIIETOCS 3HadeHWs. B  cBI3W C  TeM, 4YTO
BO3yXOpACHpeCIUTCIM  BaroHOB TOJOBHOM 4YacTH CpadaThIBAlOT  paHbIIC
BO3yXOpacHpeIeIUTe]IC XBOCTOBOM 4YacTH, TOJIOBHAS 4YacTh IOe37a HAYMHACT
TOPMO3UTh paHbIlle, a XBOCTOBas — IMO3aHee. TOpMO3HAs CHja BAaroHOB, TaKHM
o0pa3oM, BO3HHKAET 4Yepe3 HEKOTOpOEe BpEMs, IOCTCIICHHO YBEIMUYMBASACH 0

YCTAaHOBHUBIICI'OCA 3HAYCHUA.

13.2 Topmo3HbIe 321a41 U METOAbI UX pPellleHust

[TockonbKy pEXHUM TOPMOKEHHE SIBISETCS BAXHEHIIMM B OOECIEYCHUU
0e30MacHOCTH JABMKEHHUSI T0€3]10B, TOPMO3HBIM pacu€raMm YJestoT OOoJbIIoe
BHUMAaHHE M CBOJST MX K PEHICHUIO TOPMO3HBIX 3amad. [Ipu 3ToM NmpuXoauThes
UMETh JEJNO C JJIMHOM TOPMO3HOTO MyTH S;, HaJIUYUEM TOPMO3HBIX CPEACTB B
10€3/1€, ONPEAEIAEMbIX PACUETHBIM TOPMO3HBIM KO3()PUIIMEHTOM ¥y, HAUATBHOM Vy U
KOHEYHOU Vi CKOPOCTSAMH JBHXKCHHS W yKIoHamMH I. KOHEUHYI0 CKOpOCTH OOBIYHO

IIPUHUMAIOT PaBHOM HYI0. M3 3TUX IATH IMapaMeTpoB ONPEAEIISIIOT OJAUH U3 YETBIPEX
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3aJIaHHBIX, UCIIOJIB3YSl AHATUTUYCCKUM WM TpapUUYeCKUd METOJ pEeIICHUS
YpaBHEHUS JBWKCHHS IMO€3/1a. B 3aBUCUMOCTH OT TOTO, KaKyl BEIMYUHY W3 IISITH
OTIPEIEIISIIOT, TOPMO3HBIE 3a7]a4H MTOAPA3ACIIIIOTCS HA TPH TUTIA!

NEPBBI TOPMO3HAs 3ajladya CBOJUTCSA K OIPEACICHUIO JIMHBI TOPMO3HOTO
IYTH I10 33JJaHHBIM 3HAYCHHUSAM Vy, Vi, Vp U I.

BTOpas TOPMO3HAs 3a/7a9a PacCUYNUTHIBAET JOMYCTUMBIE CKOPOCTH JIBIKECHUS Vy
Ha Ppa3IUYHBIX YKJIOHAX I, MCXOAS M3 YCJIOBHS OCTaHOBKHM I10€3[a B Ipejaeax
3aJJaHHOTO TOPMO3HOT'O IIYTH S; MPH 3aJaHHOM 3HAUYEHUH Iy

TPEThsl TOPMO3HAS 3ajJlaya OIMpPEJEsieT, CKOJbKO TOPMO3HBIX CPEACTB HYKHO
UMETh B moe3ae (WIM Kakod JOJKEH OBbITh 3p), YTOOBI MOE€3, JBHKYLIUMHCS C
3aJJaHHOW CKOPOCTBIO Vi, MOXKHO OBUIO OCTAaHOBUTH Ha 3aJJaHHOM YKIIOHE | B

npeaciax TOPMO3HOI'O IIYTH ST.
KOHTpOJIl)HbIe BOIIPOCHI:

1. Kak Bo3HHKAIOT TOPMO3HBIC CHJIBI?

2. Ha xakue TUTIBI MOaPa3aesIFOTCS TOPMO3HbBIC afaqn?
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Jexkuus 14

Pemenue TOPMO3HBIX 3a1a4 ¢ IOMOIIILI0O HOMOI'PaAMM.

Ilnan nexyuu
14.1. Topmo3sHoti nyms u e2o onpedenenue. Pacuém mopmosrnozo nymu

14.2 Topmosnwvie pacuémsbi ¢ NHOMOUBLIO HOMOSPAMM

14.1. Topmo3Hoii myTh U €ro onpeaejaeHue. PacyéT TopMo3HOro nyTu

B pacuérax yBenuueHHe TOPMO3HOUN CHJIbI YCJIOBHO 3aMEHSIOT MTHOBEHHBIM
CKaYKOM TOPMO3HOW CHJIBI, IMPOUCXOIAIIMM IIOCJIE ITOBOPOTAa PYKOATKM KpaHa
MalIMHUCTAa B TOPMO3HOE IIOJIOKEHHE uepe3 BpeMs t,. Ero Ha3plBaloT BpeMeHEM
MOJATOTOBKM TOPMO30B K JIEHCTBHIO. B TeueHHe BpeMEHHM NPUHUMAIOT JIBHIKEHUE
[0€3/1a PAaBHOMEPHBIM. 3a 3TO BpeMs NO0€31 MNpONAET MmyTH S, Ha3bIBa€MbIi
MOATOTOBHUTENIbHBIM TOPMO3HBIM WJIM MPEATOPMO3HBIM MyTEM. IlyTh, MpOXOAMMBIN
MOE3/I0OM C JEHCTBYIOLIMMU TOPMO3AaMH, HAa3bIBAIOT JACHCTBUTEIBHBIM TOPMO3HBIM
nyTeéM S;.

Takum 06pa3zom, TOPMO3HOHN MyTh, NPOXOJUMBII OT MOBOPOTA PYKOSITKA KpaHa
MalIMHUCTA 10 OCTAaHOBKHM MoOe3/a S;, paBeH CyMME€ IOATOTOBUTEIBHOIO S, HU
JEHCTBUTEILHOTO TOPMO3HBIX MyTEeH Sy

S$:=Si+S; (72)

[Ipy paBHOMEPHOM JBHKEHUH CO CKOPOCTHIO Vy (KM/4) MOArOTOBHUTENbHBIN

TOPMO3HOMU MyTh PACCYUTHIBAETCS 1O PopMyIie, M:
Si=vyt/3,6=0,278 vyt (73)
rae ty — BpeMs NoAroToBKYM TOPMO30B, C;
3,6 — ko3 PUIMEHT, YUYUTHIBAIOIIUN COOTHOIICHUE MEXITY CAMHUIIAMUA CKOPOCTH
KM/9 1 M/C.

OpnHako CKOpPOCTh IMO€3/1a B MEpUOJ MOJATOTOBKM TOPMO30B ty HE MOCTOSIHHA:
IpU ABMKEHUU Ha BBIOETE MO TOPU3OHTAIBHOMY IyTH WUJIU MOABEMY OHA CHUXKAETCA,
a MpH CJEeIOBaHUU 10 KPyTOMY CITyCKy — Bo3pacTaeT. YToObl y4yacTh €€ W3MEHEHU ,

BBOJAT IIOIIPAaBKy Ha BPEM:, YBCIMYKUBAA €0 Ha CITYCKaX U YMCHbIIIAA Ha HO)I’BéMaX.
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[Ipu 3KCTpEHHOM TOPMOKEHHUHU [IJIsl OTpeaeaeHus t, UCMONb3YIOT CIEeaYIoIue
bopMyJIBL:

U1 TPY30BBbIX cocTaBOoB JiuHOM 200 kon€cHbIXx map (oceil) U MeHee IpHu
aBTOMATHYECKUX TOPMO3aX, a TakXKe i1 OJMHOYHO CJEAYIOIIUX TI'PYy30BBIX

JJOKOMOTHBOB -

 _7__ 10
" 10009,0,, . (74)

JUISL TPY30BBIX cocTaBoB JymuHOM 6osiee 200 1o 300 oceit nmpyu aBTOMaTHYECKUX

TOpMO3ax —
15i
b =10"10009 ¢ (75)
pTkp -

JUISL TPY30BBIX cOCTaBOB JuinHOW Oojiee 300 ocelt mpu aBTOMATUYECKUX

TOpMO3aX—
18i
L :12_10002 (76)
D(pKP ;
rae | — npuBeAEHHBIA YKIOH, %o. g moanéMOB ero OepyT cO 3HAKOM «+», s

CITyCKOB CO 3HAKOM «-»;
9y — pacuérHblii KO3(pPUIMEHT TPEeHUS KOJOAKU O KOJECO IMpH HauOoJsbLIeH
CKOPOCTH JIBUKEHUS.

Uucro oceli B rpy30BOM COCTaBe N¢ onpeensercs no gopmye:

psM, 4 psM; + p,M;

n. =
°~100m_, 100m ,  100m . (77)

TZIe Ps, Ps, P4 — NPOICHTHOE COJEP)KaHHE B cocTaBe (IO Macce) COOTBETCTBCHHO
BOCBbMHOCHBIX, IIIECTHOCHBIX, YETHIPEXOCHBIX BATOHOB,;
M, — Macca CoCTaRa, T;
Meos, Muos, Muoa — Macca, T, MNPHUXOASAIIAICI HA OCh COOTBETCTBCHHO
BOCBMHOCHOT0, IIECTHOCHOTO, YETHIPEXOCHOTO BaroHa.
Ecau cpabarbiBaeT aBTOCTON, TO BpeMs IOATOTOBKHM aBTOMATHYECKUX

TOpPMO30B 1, yBennuuBaioT Ha 14 ¢ (Bpemsi cpabaTbIBaHUs CUCTEMbI aBTOCTOIIA).
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IIpu pyuHBIX TOpMO3ax BpeMsl MOATOTOBKHM K JEHCTBUIO OepyT paBHbIM 60c,
npuuéM B pacu€Tax YUUTBHIBAIOT TOPMO3HYIO CHUJIY JIOKOMOTHBA M TOPMO3HBIX
BaroHoB. Pacy€THy0 CHly HaXxaTusi YyTYHHBIX TOPMO3HBIX KOJIOJOK MpPHU PYYHOM
TOPMOXKEHUU MPUHUMAIOT JUIs pedprxepaTopHbix noe3noB 39,2 kH Ha ock; s
IPY30BbIX BarOHOB ¢ TOPMO3HOM Tuiomaakoil — 19,6 kH; nns nokomotusoB — 49 kH.

TopMo3Has cuiia TOKOMOTHBA, pa3BUBAEMasi BCIIOMOraTeIbHBIM TOPMO30M IIPH

YACPKAHUHU OCTAHOBHUBIICTOCA IIOC3a HA pa3ACIbHOM IIYHKTC, UMCIOIICM YKIIOH, kH

B, = 0,253K,. (78)

JleHcTBUTEIBHBIN TOPMO3HOM My Th, M, ONIPEACSISAIOT 10 popMyie:

S -y 500(v: —v7)
8 £(10008 ¢, + o, +1i)

(79)

7€ V2, V1 — KOHEYHAs U HavaJibHasi CKOPOCTH B KaXKJIOM MHTEPBaJIE CKOPOCTEH, KM/,

10009,xpt+mox+i — 3aMeIsIONnast CUII MPH SKCTPEHHOM TopMoxkennu, H/kH, npu
CpPEeIHEN CKOPOCTHU B KaXKIOM UHTEPBAJIE;

C — 3aMeieHHe moe31a, Npu ACHCTBUM yaelbHOU 3amemstonieit cuibl B 1 H/kH,
KM/42, 171 Tpy30Boro noesaa (=120 km/42,

B cinydyae nmpuMeHEHHsI TIOJHOTO CIIY»K€OHOTO TOPMOXKEHHSI BpeMsl MOATOTOBKHU
CUMTAIOT TAaKUM XK€, KaK U JIsl SKCTPEHHOT0, a pacu€THBIA TOPMO3HOM KOA(DPUIIMEeHT

yMeHbIaroT Ha 20%.

14.2 Topmo3HbIe Pac4éThbl ¢ IOMOIILI) HOMOTPaAMM

Homorpammbr — rpaduiku, CBS3BIBAIOIIME TOPMO3HBIE MYyTH MPU IKCTPEHHOM
TOPMOXEHUU C PacYETHBIMH TOPMO3HBIMH KOA(D(PHUIIMEHTAMH ¥ CO CKOPOCTSIMH
JBIDKEHUS B Hayaje TOPMOXKEHHUs. Takue HOMOTpamMMBbl BBITOJIHEHBI JJI Pa3HbIX
YKJIOHOB W TIPUBEICHBI IS IUIOMIAIOK U CITYCKOB uepe3 2 %o I TPY30BBIX H
MACCAXKUPCKUX TOC3/I0B.

Ha pucynke 14 npuenén rpaduk S.(9p) npu ckopoctsx asuxenust ot 30 10

120 xm/4 U1 TPY30BOTO MOE3/1a Ha TOPU3OHTAILHOM MpsiMosinHeiiHOM myTH (1=0).
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Pucynok 14 — Homorpamma Jij1st TOpPMO3HBIX pacuéToB rpy30Boro mnoeszaa mnpu i=0

Jnst ompeneneHus: TOPMO3HOTO IMyTH C Ha4yajlbHOW CKOPOCTH, Hampumep 90
kM/4 nipu 9,=0,4, HaxonuM TOUKy A mepecedeHust KpuBoil S(9p) mpu v=90 km/u ¢
BEPTUKAIBHON JUHHEH, cooTBeTcTBYrOolel 9,=0,4. CHOocMM 3Ty TOUYKy Ha OChb
opAMHAT W TojydaeM TopMosHoW myTh 900 M (mpu i=0). Ecam HeoOXxomumo
ONPEJEIUTh TOPMO3HOM MyTh MPU CHIKEHUH CKOPOCTH, Hanpumep oT 90 1o 60 km/4,
HaxoJH JOTOJHUTENIbHYI0 TOuKy B mpu v=60 km/4. TopMo3HON nyTh OyAEeT paBeH
pazHocT opauHat Touek A u B: 900-405=495 wm.

HomMorpammy M0>KHO Tak»e MUCIOIb30BaTh JJISL:

onpeesIeHus] HE0OX0AUMOTO PacYETHOTO KO3 UIMEHTA, TIPH KOTOPOM IT0€3/T
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MOKHO OBLIO OCTAHOBUTH C 3aJIaHHOM CKOPOCTH B IIpenesax 3aJaHHOI0 TOPMO3HOIO
Iy TH;

OnpeaeneHus] HauOOIbIIEH CKOPOCTH MO 33aJaHHOMY TOPMO3HOMY ITyTH H
pacuéTHOMY TOPMO3HOMY KOI(PPUIIUEHTY.

Hmest Habop HOMOTpamMM, MOKHO HaXOAHUTh Pe3yJIbTaThl TOPMO3HBIX PacyETOB

0€3 BBIIOJHEHUSI CAMUX PACUETOB.

KonTposbHbIE BONPOCHI:
1. Kak onpenensieTcsi TOpMO3HOM MyTh?
2. UYto Ha3bIBAIOT HOMOTPAaMMaMH TOPMO3HBIX Pacu€éToB?

3. Kaxk ncrmonp3yroTcss HOMOTpaMMBI TIPH TOPMO3HBIX pacuérax?
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Jexkuusa 15

Macca nmoe3na. Metoabl pac4éTbl Macchl 1oe3aa moesaa

Ilnan nexyuu

15.1 Obwue ceedenust 0 macce cocmasa noe3oa

15.2 Vcnosus pacuéma maccol 2py3068020 noesoa

15.3 Bwvibop pacuémmuozo noovéma

15.4 Pacuem maccwvi cocmasa no ycioguro 08UNCEHUs N0e30d C PABGHOMEPHOU
CKOPOCMbIO HA PACYEMHOM NOoO0beMe U PACYemHOU CKOpPOCmU No  MA208bIM
XapaxkmepucmuKkam

15.5 Ilposepka maccol cocmasa no ycio8usim mpo2anus noe3oa ¢ mecma

15.6 Ilposepka maccovl cocmasa no onune CmManyUoOHHbLX Nymetl

15.7 Pacuem maccovt cocmasa ¢ ucCnonib308amuem KUHEMAMuyeckou SHepeuu

noesoa

15.1 O0mme cBegeHHsI 0 Macce COCTaBa Moe3/1a

Macca coctaBa — OJAMH U3 Ba)XHEHMIINX IIOKas3aTesicH, BIHMIIONIMX Ha
s HexTUBHOCTH PabOTHI KeJe3HoM Joporu. HopMma Macchl coctaBa rpy30BOro moesaa
— OJIMH W3 Ba)XHEHIIMX I0KAa3aTelIed, KOTOPBIM ONPEAEISIET KOJIMYECTBEHHYIO U
KAUECTBEHHYIO CTOPOHBI pabOTHI >KEJIE3HOW JOpPOTH M, MPEXKIE BCEro, pasMepbl
JBH>KEHUS, MOIITHOCTh JIOKOMOTHUBOB, MOJIE3HYIO JUIMHY MNPUEMOOTIIPABOYHBIX MYyTEH
U JTUHAMHYECKYIO MPOYHOCTH CIEMHBIX MPUOOPOB MOJABUKHOTO COCTABA.

VYBenuueHnue Macc COCTAaBOB B JIOMYCTHUMBIX NpPEAENiaX MO3BOJISAET MOBBICUTh
IPOBO3HYIO CIIOCOOHOCTH KEJIE3HOJAOPOKHBIX JUHUM, CHU3UTH CE0ECTOMMOCTh U
MOBBICUTh YKOHOMUYHOCThH TE€PEBO30K, YJIYUIIUTh HCMOJb30BAHUE CHWJIBl TATU U
MOIITHOCTh JIOKOMOTHBA, CHU3UTH YJIEJBbHBIA PACXOJ AJIEKTPUUECKON SHEPTUU WIH
TOIUJIMBA HA TSTY MOE3/I0B.

UpesmepHo OoJblnas mMacca COCTaBa MOXET BBI3BATh MPEXKIEBPEMEHHbIN

BBIXOI U3 CTPOA O6Op}II[OBaHI/I$I JJOKOMOTHBA.
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15.2 YcaoBus pacuéra Macchbl Tpy30BOIo mnoesjaa

Macca rpy30BOro cocraBa  pPAacCUMTBIBAETCS  MCXOI M3  IIOJHOIO
UCIOJIb30BaHUSI MOIIHOCTH M TSITOBBIX KA4yeCTB JIOKOMOTHBA NpPHU ABMXKCHUU TI0
Haubosee TKEIOMY MOABEMY B COOTBETCTBMM C HOPMaMU. B 1ensiX MOBBIIEHUS
IPOBO3HON CMOCOOHOCTH IMHUM, ans oOecredeHus YHU(GUIUPOBAHHOM Macchl
CoCTaBa M TEXHMYECKOM CKOPOCTH [BIKEHUS, HEOOXOIUMO TMperycMaTpuBaTh
OPUMEHEHUE KpaTHOM TATM M MOJATAJIKUMBAHUS Ha JUMHUTHPYIOIIMX IE€pEroHax,
0€30CTaHOBOYHBIM MPOIYCK MOE3[0B IO CTAHLUUAM, 33 KOTOPBIMH PaCHOJIOKECHBI
KPYTbIE MOABEMBI U T.1.

3areM €€ MpOBEPSAIOT MO YCIOBHUSM TpOTaHHMsl Ha pasleibHbIX ITyHKTax,
BO3MOYKHOCTH PAaCIOJIOKEHUSI MOe3[a B MpeAesax MJIMHbI NPUEMHO-OTIPABOYHBIX
NyTel Ha CTAHLHUAX U HarPEBAHUIO TATOBBIX 3JIEKTPOJABUTATENICH UM T€HEPATOPOB.

Ha Ttex ywacTkax [Jo0por, Tle KIMMaTHYECKUE YCIOBHUS 3HAUYMTEIIbHO
U3MEHSIOTCA B 3aBUCHUMOCTU OT BPEMEHM Tr0/ia, pacueTHas mMacca COCTaBa JIOJKHA

OIIPpCACIATHCA MJIA JICTHCI'O M SUMHCTO IICPHOJ0B.

15.3 Bu16op pac4éTHOro moabéma

Ilepen pacueroM Macchl cOCTaBa Ipy30BOr0 MOE3[a aHATM3ZHUPYIOT MPOPUIL
NyTH U BBIOUPAIOT HauboJiee TSHKEIbI ISl IBUXKEHUS TTO€3/1a MOAbEM, Ha3bIBaEMbIN
pacueTHbIM (ip), C YYETOM €ro KPYTH3HBI M KPYTHU3HBI YKJIIOHOB, MPHJICTAIOIINX K
HEMY 3JIEMEHTOB npoduito nyTu. Ecnu Hanbosiee KpyTol MOABEM UMEET OOJBIIYIO
OPOTSKEHHOCTh, ¥ TIPU JBUKEHHUH 110 HEMY CKOPOCTb OyA€T CHUXKATHCS U JOCTUTHET
YCTaHOBUBIIIErOCSd HAMMEHBIIETO 3HaUeHUsA, nonyctumoro I[ITP, To Takon moasem u
IIPUHUMAIOT 3a pacyeTHbld. Hammenbuyro nonyctumyro IITP ckopocts naBuxeHus
II0 TOABEMY HA3BIBAIOT pACUYETHOM CKOPOCTBIO, A pealn3yeMyl IIpH ITOM
JIOKOMOTUBOM CHUJIY TST'M — PACYETHOU CUJION TATH.

Ecnu >xe Hambonee KpyTOM MOABEM HMMEET HEOONBIIYI0 MPOTSIKEHHOCTh, a
XapakTep MPUIEraolIuX K HEMY 3JIEMEHTOB MPOPIIA MyTH, AOIIyCKAaeMble CKOPOCTHU
[0 COCTOSIHUIO NYTH M PACHOJIOKEHUE OCTAaHOBOYHBIX HYHKTOB TIO3BOJISIOT

YCTaHOBUTb, YTO OJ3TOT IIOABEM MOKET OBITH npeogoJIcH C HCIOJIB30BAHHUCM
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KMHETUYECKOW JHEpPruu Ioe€37a, TO TAKOM I[OJbEM HE CleAyeT IIPUHUMATh 3a
pacueTHblii. B 3TOM ciydae BBIOOp pacyeTHOrO MOAbEMA YCIOKHAETCA, U Maccy
COCTaBa OIPEAEHAIOT C YYETOM HCIOJb30BAaHUS KHHETUYECKOM HSHEPruU I0e371a
(MeTox moaoopa).

Ha pacuétHoM mnoabéMe yUYMTHIBAIOT JIONOJIHUTEIBHOE CONPOTHUBIICHUE
IBWOKEHUIO OT CHPSAMIIEHHOTO IOJbEMA H  KPUBBIX, KOTOPBIE 3aMECHAIOT
(UKCUpPOBaHHBIMU MOABEMAMHU B IpeleNax CHpPAMIEHHOIO 3jeMeHTa. Ecinu Ha
Haubosee TPYIHOM MOABEME MPOTHKEHHOCTHIO OoJjiee IJIMHBI MOe3[a HaXOAUTCS
OlHA WM HECKOJBKO KPHUBBIX MAJIOrO pajuyca, TO CHPAMIEHHBIE 3JIEMEHTBI
pa30uBalOT Ha 3JIEMEHTHI, IJIMHA KOTOPBIX JOJKHA OBITh HE O0Jiee AJIMHBI [T0e3/1a.

3a pacy€THbIl MNOABEM IPUHUMAKOT TOT U3 IIOJIYYEHHBIX IPUBEAEHHBIX
3JIEMEHTOB, HA KOTOPOM JIOTIOJIHUTEIBHOE CONMPOTHUBIEHUE OT KPUBOW HaMOOJIbIIEE.
B ToMm ciydae, Korga oTiiMure B KPYTH3HE MPUBEIEHHBIX 3JIEMEHTOB HE MPEBBIIIAECT
0,3 %o, UX ATUHY MOKHO MPUHUMATHh OOJbINE JJIWHBI Moe3aa. PacuéTHbIN moabEM
BBIOMPAIOT JJIsl KaXKJI0TO HampaBieHus ABuxkeHus. [Ipu sTomM Mmaccel moesna s
Pa3HBIX HAIIPABIICHUM IBUKEHHUS OKA3bIBAKOTCS PA3IUYHBIMH.

Pacu€tHyro cuiy TATM UM pacyETHYIO CKOPOCTh JIOKOMOTHBA YCTAHABIMBAIOT 110
TATOBOM XapaKTEPUCTHUKE, MCXOIs M3 BO3MOXXHO Oo0jiee MOJHOTO HCIOJIb30BAHUS
MOITHOCTH JIOKOMOTHBA C YYETOM OIPAHUYEHUMN CHIIBI TSTH. PacuéTHyro cuity TATU U
CKOpPOCTb TEIJIOBO3a YCTAHABJIMBAIOT IO TAIOBOM XapaKTEPUCTUKE Ha IOCIIEIHEU
MO3UIIMU KOHTPOJUIEpAa MAIIMHUCTA, COOTBETCTBYIOIIEW MOJHOMY HCIIOJIb30BaHUIO

MOIIHOCTH AU3CIIA IIPHU TOKC IIPOAOJIKHUTCIIBHOI'O PCIKHUMaA.

15.4 Pacuer macchl cocTaBa MO YCJIOBHIO JBHMKEHUSI TMoe3ga C
PABHOMEPHOH CKOPOCTHI0 HA PAaCYeTHOM IOABEMe U PACYeTHON CKOPOCTH IO
TATOBBIM XaPAKTePUCTHKAM

IIpu nBwxeHuM 1moe3ga 10 pPacy€THOMY INOABEMY C YCTAaHOBUBLIEHCS

pac4y€THON CKOPOCTHIO Macca cocTtaBa M, T, ompeaesieTcs no Gopmyie:
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F, — (@) +i,)m.g

K p
m, = (78)
c " -
Wi +i)s
0y H
rac 0 - OCHOBHOE YACIIBHOC COIMPOTUBJICHUC IBUKCHHUIO JIOKOMOTHUBA, —H ;
K
oy H
0 - OCHOBHO€ yJIEJIbHOE€ COPOTUBIICHUE JBHKEHUIO BATOHOB, — ;
K

F«p — pacuéTHas cuna taru, H;
I, — pacu€THbIH TOABEM, %0;
M, — Macca JIOKOMOTHUBA, T;

g — yCKOpeHHe CBOOOIHOTO MajaeHus, M/c2,

15.5 [IpoBepka Macchbl cOCTaBa MO YCJIOBHAM TPOTaHUA M0€3/1a C MeCTa

Macca coctaBa 1o yCcJIOBUSM TPOTaHUs M rp, T OMIpEAeseTcs Mo Gpopmyie:

KTp

m. = -m
crp (;;;_;]:;Xi P (79)

rac FK wp — CHJIA TAT'HM JIOKOMOTHBA IIPU TPOI'aHUH C MECTA, H, YCTAaHABJIMUBACTCA I10

TATOBOM XapakTepucTuke mpu L =0;

H
O yZleJbHOE CONpOTHBIeHHe Npu Tporanuu ¢ mecta, KH ; onpenensercs no
dbopmyiie
o - 28
Tomg+T

1€ My, — MAcca, IPUXOAAIIAACST Ha OCh COCTaBa B 1I€JIOM, T; My, = 20 T.

Ecimm m, ™ > M. , TO TOE3O MOXKET TPOHYTBCA C MECTAa OCTAHOBKH, C€CIH M,

p < M, TO TPOTAHUE HEBO3MOKHO.

15.6 IIpoBepka Macchl cOCTaABA MO AJMHE CTAHIMOHHBIX MyTeil
JlnunHa moe3na |, M onpenensiercs mo dpopmyie:
Iy =1 + Nyl (80)

rae |, — nmuna cocrasa, M;
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| - naMHA TOKOMOTHBA, M;
Ny — YKCIIO JIOKOMOTHUBOB, M.
Jlmmna cocrasa |, M onpenensercs no Gopmyie
lo =2nl; (81)
rae li — AjarHa BAaroHoM 1o 0csiM aBTOCLCTIKH, M;
Ni — YMCII0 OJTHOTHITHBIX BAarOHOB B C(HOPMHUPOBAHHOM COCTaBe.

Yucno BaroHOB KaXKAOT0 TUMA N; ompeaenseTcs no GopMyie

_M. Pi
= m_ 100 (82)

rae M. —Macca cocTana, T,

Pi — MPOIIEHTHOE COOTHOIIIEHNE OTHOTUITHBIX BarOHOB B COCTaBe, %;

M, — Macca OJHOTHUITHBIX BaroHOB, T.
Tabmuma 6 - JJTuHBI 110 0CSIM aBTOCICIIKH, M

[TonyBaron [Huctepna [TnaTrdopma
8 oceit 6 ocei 4 ocu 8 oceit 4 ocu 4 ocu

20 17 14 21 12 14

B pacu€rax y4WTBIBAIOT HETOYHOCTH YCTAHOBKH II0€31a, KOTOPOE IPUHUMAIOT
paBHbIM 10 M. B sTOM ciydae, yciioBue I HNPOBEPKM MacChl COCTaBa IO JJIMHE
CTAHIIMOHHBIX ITyTEH:

IH + 10 < Inon;
1€ lnon — ATMHA IPUEMO-OTIIPABOYHBIX MTyTEH, M
Ecnu ycnoBue BBINOTHSAETCS, TO MOE3/] YCTAHOBUTCS B MPEAEIaX CTAHIUOHHBIX

myTel, UHaue 1moe3ly He0OXO0AMMO MPOMYCTUTD 3Ty CTAHIIMH 0€3 OCTAaHOBKH.

15.7 PacueTt macchbl cocTaBa ¢ HCIOJIb30BAHNEM KHHEMATHYECKOH YJHEPIruu
noesja

Ecnmu xapaktep mpoduist MyTH, paclojOKEHHE OCTAHOBOYHBIX ITYHKTOB U
JIOTTyCKaeMble CKOPOCTH JIBHKEHUS MO COCTOSIHUIO MYyTH HA YYacTKE HE MO3BOJISIOT

HAJI)KHO ONPEACIUTh PACUYETHBIM 3aTsHDKHOM MOABEM, TO MacCy COCTaBa
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PacCUUTHIBAIOT METOJOM TOI00pa.

Jl7iss 3TOro 3amarTcs pacdyeTHBIM IMOJABEMOM IO 3HAYCHHWIO MCHBIINM, YeM
CaMblil KpyTOW Ha y4acTKe, OMpEACISIOT 0 HeMy Maccy cocTasa 1o ¢opmyne (78) u
PacCUUTHIBAIOT yEIbHBIC YCKOPSIONIME CHIIBI Tioe3na. [lomydeHHyro Maccy coctaBa
MPOBEPSIOT HA TPOXOXKJICHUE IMOE3/I0M YYacTKOB MpOoduis MyTH C TOIbeMaMu
OOJBINEH KPYTH3HBI, Y€M PACUCTHBIN MOJAbEM, YUYUTHIBAS MPU dTOM HCIOJIH30BAHUC
KUHETUYECKOW SHEPTuH moe3na. Takyr MPOBEPKY BBHITIOTHSIOT aHATMTHYECKU WIH
rpapuIECKUM METOIOM.

[Ipu aHaMUTUYECKOM METOJIE JJIsi TPOBEPKH MPOXOKIACHUS OTHEMOB OOJIBITIEH
KPYTU3HBI CHauajia OMNPEACISIIOT NPOXOJMMBIA TO€3A0M IyTh, M, [JISI 3TOTO
UCIIOIB3YIOT GOpMYyITy:

41702 v3)

(Foo ~0ccr),

TAC Vki, Vi - HAYAJIbHASA U KOHCYHAsI CKOPOCTH B KaXXI0OM HMHTCPBAJIC, KM/‘-I,

S=> AS= , (83)

AS; - Iy Th, MPOXOANUMBIN ITOE3/IOM 32 BpEMs U3MEHEHUS CKOPOCTH OT JI0 , M;
(fxcp - ® xcp)i - CPEIHEE 3HAYCHUE YCKOPSIOIICH MM 3aMeIJISIFOILCH CHITBI IToe3/1a
JNCHCTBYIOIEH Ha Ka)kJIOM HHTEPBAJIe CKOPOCTEH Vyi. .. Vxi, H/KH.
3aTeM eciii B MUHTEpBaJe CKOPOCTEN OT Vy JO KOHEYHON — pacU€THON CKOPOCTH
Vp TOE€3]1 MPONAET MyTh S OONBIIKMN YeM JJIMHA MPOBEPSIEMOrO MOABEMA, TO MOE3]
MpPeoJoJieeT ATOT TNOABEM 3a Cu€T paboThl, COBEPIIAEMON JIOKOMOTHUBOM, C
WCIIOJIb30BAaHMEM 3allaCEHHOW B IMOE3[€ KMHETUYECKOW HHepruu. B Tom ciyyae,
KOrla S OKaXeTCS MEHbBINE JUIMHBI TPOBEPSIEMOTO TMOAbEMa, TaKOW COCTaB
JJOKOMOTUB HE MOXET NPOBECTH MO 3ToMy mnoabéMy. Torma wmaccy cocraBa
YMEHBIIIAIOT U MTOBTOPSIOT MPOBEPOUYHBIN pacuér.
JI71s1 TIOBBIIIEHUSI TOUHOCTH pacuéra MHTEPBaIbl U3BMEHEHUS CKOPOCTH HY>KHO
Opatb B peaenax 10 km/4.
®opmyiy (83) yaoOHO HCIOIB30BaTh, €CJIM HU3BECTHA CKOPOCTh IMOJXO0Aa K
poBepsieMOMYy 3JIeMEeHTY. Eciu ke oHa HeM3BECTHA, TO PacuéT MPUXOIUTCS BECTH
JUISL psifia DJIEMEHTOB OT MECTA, B KOTOPOM CKOPOCTh U3BECTHA.

[Ipu rpaduyeckoit mMeroge maccy cocTtaBa Mgy pacCUUTHIBAIOT MO (popmyrie
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(79) nnst mombéMa MEHBIIIEH KPYTH3HBI, YeM HauOOIbIIUK. {15 3TOM Macchl CTPOSIT
rpaduK YACIbHBIX YCKOPSIOIIMX CWJI TP TAre, a 3aTeM CTPOAT KpuByro U(S),
HAauyWHasi OT MECTa, HA KOTOPOM H3BECTHA CKOPOCTh IBHXKEHHS moe3na. Eciu Ha
HauOoNbIIEM MOABEME CKOPOCTh HE OIYCTUTHCA HMKE PAcu€THOM Vp, TO MOE3]
MOYKHO MPOBECTHU MO Y4YacTKy. ECM K€ B KOHIIE MOIbEMA CKOPOCTh OKAXETCSI HUKE

Up, TO HY?’KHO YMCHBIINTb MACCy COCTaBa U IOBTOPUTH ITOCTPOCHUSI.

KounTposibHbIE BOPOCHI:

1. Yto Ha3bIBalOT HOPMOI MACChl cOCTaBa rpy30BOro noesaa?

2. Kakue mokaszaTenm MOXHO TOBBICUTH C YBEIMYEHHUEM MAacChl COCTaBa B
JOIyCTUMBIX Mpeneax”?

3. K uemy MoOXeT NpuBECTH Upe3MEPHOE YBEIIMUEHHE MACChI COCTaBa?

4. Vcxons U3 KakuX yCJIOBHM pacCUMTHIBAETCS Macca IPy30BOro cocTaBa’?

5. Kakoit nogbsém Ha npoduiie myTH Ha3bIBACTCS PACUETHBIM?

6. Yro Ha3pIBaeTCs PacCUETHOMN CHIION TATH?

7. Ilpu kakux yclOBUAX HambOojee KpyTod MOabEM Ha mpoduie myTH He
CJIelyeT IPUHUMATh 3a PACUETHBIN?

8. Ilpu KakuX yCIOBUSX MacCy COCTaBa paCCYUTHIBAIOT METOIOM mMoadopa’?

9. Kak paccuuTaTh Maccy cocTaBa METOJOM Ioadopa?
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Jexkuus 16

YciaoBua IBUKEHNA 110€3/1a B Pe€KUMaX THAI'HA, BbIOEra u TOPMOKCHUA

Ilnan nexyuu

16.1 Venosusa osuarcenus noeszoa

16.1 YciioBus IBHKEHHS 10€3/1a

B pesynbTaTe B3anMOAEMCTBUSI JTOKOMOTHBA Ha COCTaB M B3aUMOCHCTBHS
BaroHOB MEXJy COOOI Ha MOCTynaTeIbHOE JBWKCHHUE TMOE3/la HAKIAIABIBAIOTCS UX
pa3uyHbIC B3aWMHBIC TMEPEMEIICHUS BO BCEX HaIpaBJICHUSX: MPOJOJbHBIC,
TIONIEPEYHBIC M BEPTUKAJIbHBIC, a TAK)KE MOBOPOThI OTHOCUTEIHLHO BEPTHUKAIBHOW U
TOPU30HTAIBHON ocell. Kpome Toro, BO3HMKAIOT KOJIe€OaHUs MOABUAKHOIO COCTaBa U
€ro y3j0B. YU€T CHWJ, BBI3BIBAIONIMX ATHU MEPEMEIICHUSA, CaMUX IEPEMEIICHUN U
KOJIEOAHUM YCTIOKHIIT Obl U3YyUEHHUE 3aKOHOMEPHOCTEH JIBHXKEHUS MOE3/1a.

[TostoMmy B pacuérax NOpUHUMAIOT clenyromue gonymenus. I[loesn
MIPEJICTABISAIOT B BHUJEC MAaTEpPUAIbHOM TOYKH, B KOTOPOM COCpPEAOTOYEHA BCS €ro
Macca. M3 Bcex mepeMenieHnii MNOABMMKHOTO COCTaBa pPACCMATPUBAIOT TOJIBKO
MOCTYIATEILHOE JABWIKCHUE TMO€3/1a M BpallaTesIbHOE JBM)KEHHUE YacTel, 4acToTa
BpallleHUsI KOTOPBIX 3aBUCUT OT CKOPOCTH JBIKEHUs moe3ga. K HuUM OTHOCAT
KOJIECHBIC TIaphl, & Y JJOKOMOTHBOB — TaKXXe SIKOPSl TATOBBIX AJIEKTPOABUTATENEH U
a7eMeHThl Tiepenaun. OcTalbHbIE MEPEMENICHUsT B YYET HE NMPUHUMAIOT. 3aMeHa
paccpelOTOUCHHOM MacChl TMoe37a MaTepuaJbHOM TOYKH BHOCHUT HEKOTOPYIO
MOTPEIIHOCTh B PacU€Thl P JIBMXKCHUHU Ha TepenoMax npoduis myta. OTHaKO oHa
BIIOJTHE JIOMyCTHMA JIJIsi OOBIYHBIX pacu€TOB, CBSI3AHHBIX C JIBIDKCHHEM TT0€3/1a.

Kpome coBepiiieHnst paboThl 10 TIEPEMEIIECHUIO 1M0e3/a, TIOKOMOTUB B PEKUME
TATA 3aTPAYMBAECT MEXAHWYECKYI0 SHEPrUI0 Ha MOBBIIIEHUE CKOPOCTH JBUKECHHS
WU, UHBIMU CJIOBaMM, Ha YBEJIWYCHUE KMHETUYECKOW DHEPTryUU, PABHOU IOJOBUHE
MIPOU3BECHUSI MAcChl TI0€3/]a Ha KBAJpaT CKOPOCTH, a JABMIKEHHUE MO MOABEMY — Ha
MOBBIIICHUE TTOTEHIIMAILHOM SHEPTrUM, PAaBHOM IIPOM3BEIICHUIO Beca I0e37a Ha

BBICOTY ITOABEMA.
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B pexume BpiOera, xorjga nepegayd TEIJIOBO30B OTCOCAMHSIIOT IU3EIU OT
KOJIECHBIX Map, Moe3/ He MmoTpediseT sHepruto. OH ABMXKETCS 3a CUET 3amacEHHOU
KMHETUYECKOW WM TOTEHUHAIBHOM SHEpruv. EciM CKOpOCTh CHHXKAeTCH,
WCIIOJIB3YETCSI KMHETUYECKAsl SHEPrusi, NMpU IABWKEHUHU IO CIYCKY C MOCTOSHHOM
CKOPOCTBIO  PacXOAyeTCsi  NOTEHUHWalIbHAas  dSHeprus. Bo3MOXHO  Takxke
npeoOpa3oBaHue TMOTEHIIMATBLHOW JHEPTUU B KHUHETHYECKYIO TPH JBMKCHHUH TIO
CIIyCKy C VYBEJIMYEHHEM CKOPOCTH, M KHHETHYECKOW B NOTEHUUAJIBHYIO TpPH
CJIEOBAHUY HA MOJBEM C YMEHBIIEHHEM CKOPOCTH.

[Ipu TOpMOXEHMM K CHJIIaM CONPOTUBIEHUS JBUKEHUS MPHUOABIISAIOTCS

TOPMO3HBIC CUJIBI.

KoHTposbHBbIE BONIPOCHI:

1. [ToueMy B TATOBBIX pacy€Tax IMOE3/ MPEJCTABISIOT B BUJIE MaTepUaAIbHOU
TOYKHU?

2. Kakumu cunamu, BO3HUKAIONIMMU MPU JBUKEHUU T10€37a, MPEHEOPEraoT B

TATOBBIX pacuérax?
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Jexkuus 17

YpaBHeHuUe IBUKEHUS 1M0€3/1a

Ilnan nexyuu

17.1 VYpasnenue osusicenus noezoa

17.1 YpaBHeHue QBHKEHUS MO€3/1a

VYpaBHEHUEM [BI)KECHMS I10€37]a Ha3bIBAIOT MAaTEMAaTHYECKOE BBIPAXKECHUE,
CBSA3BIBAIOLIEE KHMHEMATHYECKUE MapamMeTpbl IBHKEHUSA MOe3/la (CKOPOCTh, BpeMs
X0Jla) C BEJIMYMHAMHU JECUCTBYIOUIMX HAa HETrO CUJl. YpaBHEHME JBMKEHHUS IOe3]a
IIOKAa3bIBAECT CBSA3b MEXKIY CWJIAMHM, JCHCTBYIOIIMMH Ha IOE€31, U YCKOPEHUEM €ro
JIBUKEHUS.

YpaBHEHUEM JBIKEHUS [T0€3/1a HA3bIBAIOT BBIPAKECHUE!

B m(1+ y)a
Y 12,96 (84)
rae Fy— yckopsromas cuia noesna, H;

M — macca noesza, T;
Y — K03 GUIIMEHT UHEPITUH BPAIAIOIINX YacTeH;
a — YCKOpEHHE JBHKEHUS T0e3/a, KM/u’,
3HaueHust KOdOPHUIIMEHTOB UHEPIIMU Bpallaromuxcs dacteil (1+y) pa3inyHsl
JUUISL pa3HbIX BUJOB MOABMXKHOIO coctaBa (Tadnuua 7). Koadduuuent y qis noesna,
COCTOSIIIIETO0 W3 PA3IWYHOTO THIA BAroHOB M JIOKOMOTHBOB, OTPEICIAIOT KakS

CPEIIHEeB3BEIICHHYIO BETMYUHY 110 (hopMyIe:

m +Mm +...+M
,Y — c1Y1 czyr:] nyﬂ (85)

rae Mg, Me, ... - Macchl OTAEIBHBIX YacTed COCTaBa B TOHHAaX, HMEIOLIUX
K02 UIIMEHTHI COOTBETCTBEHHO Y1, V2, ...;
M, — Macca JTOKOMOTHBA B TOHHAX, UMEIOIIETO KOADPUIIUEHT Y y;
m — Macca noesna, T.

ypaBHCHI/IeM JABWKCHU S TAKXKE SBJISICTCS BBIPAXKCHUC!
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a=Cfy (86)
rae { — ycKopeHue 1oe3/1a B KM/42 Ipy AeiicTBuy yckopsiromeii cunsl B 1 H/xH;
fy — ynenbHas yckopsiromas cua, H/kH.

Tak kak fy=f;— @« — b, TO yckopenne —

a={(fx— o —by) (87)

Ta6nuna 7 — 3naueHus K03hPUIMEeHToB

KM/ q°

Bua noaBuxHOro coctaBa (1+y) ¢, H/<H

TennoBo3sl 1,07...1,13 112...118
['py30BBbIE€ BaroHsI:

IpyKEHBIE 1,03...1,04 122...123

[Topoxuaue 1,07...1,08 117...119

YTtoO0BI PCHINTL YPABHCHHC IABHIKCHHA II10C344, HYIKHO HAWUTU YACJIIBHBIC
YCKOPAOMUC WM 3aMCJIAIOINUE CHIIBI, KOTOPBLIC OIPCACIIAIOT W3 YJACJIbHBIX CHII
TATHU, YACIBHBIX CHUJI COIMPOTHUBJICHHA ABWKCHUIO M YACJIBbHBIX TOPMO3HBIX CHII BO

BCEM JIMania30HE CKOPOCTEN IBUKECHMUS.
KoHTpoJibHBIE BOIIPOCHI:

1. Yrto Ha3bIBaeTCsA ypaBHEHUEM JABUKEHUS TIoe37a?

2. UTo HY)XHO JJIs pEIICHUS] YpaBHEHH IBIKEHUS moe31a’?
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Jleknusa 18

AHaJIUTHYECKUI MeTO/ pelieHUs1 YpaBHEHHUS.

Ilnan nexyuu

18.1 Ananumuueckuii memoo peuteHus ypasHeHus 08UNCEHUS N0e30d

18.1 AHajuTHYECKHii METO/I pellieHUsl YPABHEHUsI IBHKEHHS M0e3/1a

B pesynbTare pelieHusi ypaBHEHUs JBUKEHUS 3aJJaHHOM MacChl OMPEACIISIOT
CKOPOCTh JIBH>KCHUS B JIIOOOHM TOYKE IMyTH U BpeMsl, HEOOXOUMOE JIJIsl TPOXOKICHUS
mr000ro oTpe3ka myTH. J{Jis 3Toro BHauajae pacCUMTHIBAIOT YACIbHBIC YCKOPSIOIMINE U
3aMEeIJIAIOIINE CUIIBI IIPU BCEX BO3MOKHBIX CKOPOCTSAX JBUKEHHUS.

AHaIUTAYECKUN METOJ pEUICHUA 3aKioyaercs B ciaexytomem. Cuwnrtas
HEU3MEHHOUW YCKOPSIOIIYI0 CHJIYy B JII0OOM HHTEpBAJIE CKOPOCTEH, IOIy4YaroT
PaBHOYCKOPEHHOE JIBUXKEHUE, 111 KOTOPOTO CIPaBEIJIMBO PABEHCTBO:

Vo=V TaAt,
I7Ie V1 — CKOPOCTh B HavanbHOe BpeMs (1=0), km/4;
V2 — CKOPOCTh B KOHIIE OTpPE3Ka BPEMEHH, KM/U;

a — YCKOPEHHE JIBHKEHHS, KM/u?;

At — 0Tpe30K BpeMeHH, B TEYEHUE KOTOPOT0 ONPEEISAIOT U3MEHEHUE CKOPOCTH,

OTtcroaa oTpe30K BPEMEHH —

Ecnu B 3T0 BBIpakeHHE MOJICTaBUTH 3HaUCHUE a U3 GopMyibl (86) ¢ yuérom

JNEWCTBUS YIEIbHON YCKOPSIOUIEH CHIIBI B MHTEPBAJIE CKOpOCTer Av, TO momyuuM At,

Av

At = nyc (88)

B dopmyne (87) onpenensitor BpeMs, B TEUEHUH KOTOPOTO CKOPOCTH MOE3/a

MpU JEUCTBUU 3aJaHHOMN yIEIbHOUM YCKOPSItollee (3aMeIISIONIeii) CUIbl U3BMEHUTCS B
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uHtepBasie Av. IIpy MOCTOSHHOW YJIEJIbHOM YCKOPSIOIIEH CHJIe MPOMEKYTOK
BpeMeHH At MponopLHOHAIIEH CKOPOCTH B mpenaenax Av.

3aBUCUMOCTh MEXAYy MPOXOJAUMBIM TMOE3I0M TyTéM AS B KHUJIOMETpax M
CpEIHEN CKOPOCTBIO ABMKEHHS Vg (KM/4) HaxoOAT W3 OIpPENEIeHHs CpenHen

CKOPOCTH Ve,=AS/At, oTKy 12

AS= vpAt.
[ToncraBuB croga 3naueHue At u3 (88) momydaror:
AS= Dy (89)
Clyep

— _ —_2 2
Ecnm 3aMeHUTD Vp=(01102)/2, Av= v2-01 U (V1+V2)(V2-V1)=V; —VL;, TO TyTh
MOYKHO BBIYHCIIMTH TaK:

2 2
:Uz — Uy

2cf

AS (90)

ycp

[To ¢opmynam (88) u (89) paccuuTHIBAIOT MyTh, MPOXOJAUMBINA TOE3A0OM IPH
M3MEHEHUH CKOPOCTH OT V1 JI0 V2 IMOJ JCWCTBUEM YAEIBHOW YCKOPSIOUIEH
(3amemsttorieit) cubl Ty op. [Ipu MOCTOSIHHOM yAETBHOM YCKOpsIONIeH cuiie myTh AS
IIPOITOPLMOHAIIEH PA3HOCTH KBAJIPaTOB KOHEYHOW M HAYaJIbHOU CKOPOCTEH.

®opmyibl (87), (88), (89) mo3BOAAIOT ONPENEAUTh BPEMS U MyTh B KaXIOM
uHTepBaie ckopocter. Ecnu HeoOxoaumo 3HaTh 3HaueHus At u AS B HECKOJIBKUX
MHTEpBajdax CKOPOCTEH, TO pacy€Thl MPOBOIAT A KaXKIOTO MHTEpBala, a
pe3yabTaThl CyMMUPYIOT.

AHanuTu4eckuil MeToJ; TpeOyeT OOJIBIIOTO YuciIa Pacu€TOB U 3HAYUTEIBHBIX

3aTpaT BPEMEHU.
KonTpoabHbIE BONPOCHI:

1. B uyém 3akimovaercss aHAIUTUYECKHM METOJ| pEIIeHUs YypaBHEHUS

NBIDKEHUA 110oe31a?
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Jexuusa 19

I'padmuecknit MeTo] peliecHUs] YPABHECHUS ABUKCHHS MOe31a

Ilnan nexyuu
19.1 Jluacpammsvl yoenbHbix YCKOPAIOUWUX U 3AMEOTSAIOUWUX CUTL, OeUCMBYIOUUX
Ha noe3o

19.2 Ilocmpoenue ouazpammul ycKOpAOWUX U 3AMEONAIOUUX CUT

19.1 /AuarpamMmbl YyIeJbHBIX YCKOPSIOIIUX M 3aMeNJISIOMUX CHJI,
NefCTBYIOLIUX HA MOe3]]

Jlns rpaduyeckoro pelieHWs ypaBHEHHUS JIBDKCHHUS I10€3/a HaJA0 HMETh
rpaduuecKoe NpeICTaBICHUE yACIbHBIX CUJI, ICHCTBYIOMIMX HA MOE3.

I'padmueckoe mpencraBlieHHE, TOKa3bIBAIONIEE 3aBUCHUMOCTh  YJICIBbHBIX
YCKOPSIFOIIMX W 3aMEUISIIOIIMX CUJI  OT CKOPOCTH  JABWIJKCHHUSA, HAa3bIBAIOT

JIrarpaMMaMy YACTbHBIX YCKOPSIONIMX M 3aMEISIONINX CHJT (PUCYHOK 15).

\\ P
- fy= £
Pucynox 15 — JluarpamMma yAeIbHBIX YCKOPSIONIUX U 3aMEJISIONTHAX CHIT

Ha pucynke 15 kpuBasg 1 — 3aBUCUMOCTb yAEJIBbHOM CHIIBI TATH OT CKOPOCTH
JBUKEHUS, KpUBasi 3 — yJIEIbHBIX CHJI OCHOBHOT'O COIPOTHUBIICHMS JBHKEHUS MOE3a
npu paboTe JOKOMOTHMBA TMOJA TOKOM, KpuBass 4 — yIENbHBIX CHJI OCHOBHOIO
CONMPOTHUBJICHUS JIBUKEHUS TIPU pabOTE TOKOMOTHBA 0€3 TOKa, KpUuBasi 5 — yAEJIbHbIX
TOPMO3HBIX cuiI. [IpuuéM yCKOpsItOIIME CUITbI OTJIOKEHBI IO OCH a0CIMCC BIIEBO OT
Hayajga KOOpAWHAT, 3aMEeJII0IIME — BIIPABO OT Ha4YaJla KOOPAUHAT, B CKOPOCTH — IO
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OCH OpJAHHAT.

19.2 TlocTpoenne TUArpaMMbl YCKOPSIOIIUX U 3aMeJISIIOIIHX CHJI
JUi IOCTpOeHUsT Auarpamm yJelabHBIX CHJI 10€37a He0OXOUMO PELIUTh TpU
YPaBHEHUS:

B pexume Taru:

f=f- o (91)
B pexume BbiOera:
f= -0 (92)
B pexxume TopMoOKEHUS:
f,= - (0,+o) (93)

Ha nuarpamme [OODKHBI OBITh OTPaXEHBI YACIBbHBIE YCKOPSIOUIUE U
3aMEUISIONINE CUJIBI B PEXKUMAX TSTH, BbIOEra U TOPMOXKEHHUS MPU BCEX BO3MOMKHBIX
CKOPOCTSIX JIBMKCHHS Ha MPSAMOM M ropuzoHTanbHOM nyTd nipu i=0. ITo dhopmymam
(16)-(39), (63), (71) mpousBoAAT pacUYEThl YCKOPSIOIINUX U 3aMEUISIOIIMX CHJI IS
ckopocrerr 0-10, 20, 30 ... 100 xm/u (uepe3 10 Km/4) U CKOpOCTEW,
COOTBETCTBYIOIIMX PACUETHON U MEPECEUEHUIO KPUBOM OrPaHUYEHUS O CLETUICHUIO
u xapaktepuctukoit OB2, pe3yabTaTsl CBOAST B TAOIMIYy 8 U HA OCHOBAaHUU TaOIUIIbI

CTPOAT 3aBUCUMOCTHU

Tabmuma 8

Pexxum
PexxuMm taru Pexxum TopMorkeHUst

BBIOETa

v, Fo | o9 | ©"4 | ®"s | ©", | oo, fo | fy=fwo, | oy | ®ox br, | fie=woxt0,5by,

km/ua | H | HxH | HxH | H/xH | H/xH | H/xH | H/xH H/xH H/xH | H/xH Prp H/xH H/xH

1 2 3 4 5 6 7 8 9 10 11 12 13 14

0

90

JuarpaMMy CTpOSAT Ha MUJUIMMETPOBOM Oymare B BBIOpAaHHOM MaciuTade
(Tabnuua 9) o TOYKaM TOHKMMU JIMHUSIMU C TIOMOIIBIO Jiekana. [Ipu aToM ckopocTu
OTKJIQJBIBAIOT MO OCH OPAMHAT, yJEJbHbIE YCKOPSAIOIIME CHIIBI — MO OCU adcCIHce

BJICBO OT Ha4dajla KOOpAHWHAT, YACIIbHBIC 3aMCAJIAIOMIME — I10 OCH a6CI_II/ICC BIIPpaBO OT

80




Ha4dalJla KOOpAWHAT.

Tabnuma 9 — Macmralbl 1151 TOCTpOeHUs rpaduKOB

3HaueHus MacmrTada, MM

Benuunna
Bapuanr 1 Bapuant 2 Bapuanr 3

Cuna 1 H/xH 12 6 10
CxkopocTtb 1 km/4 2 1 2

[Tyt 1 kM 40 20 48
[TocTostHHAs A 30 30 25
Bpewms 1 4 600 600 600
Bpewms 1 mun 10 10 10

KOHTpOJIl)HbIe BOIIPOCHI:

1. Uro Ha3bIBaeTcd HHanaMMOﬁ YACIBHBIX YCKOPAIOIIUX W 3aMCOJIAIOIINX

cmi’?

2. Yto HGO6XOI[HMO M1 ITIOCTPOCHUA OUArpaMMbl YACJIBbHBIX YCKOPAIOIIUX H

3aMeISFOIINX CUJ1?
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Jexuus 20

IIpakTHyeckre NPpUEMBbI NOCTPOCHUSA KPUBOH CKOPOCTH B (PYHKIIMHU MYTH

Ilnan nexyuu
20.1 Crxopocmbo u 8pems 0sudicenus noezoa
20.2 OcHosHble npunyunsl onpeoenenusi CKOpoCmu O8UNCEHUS

20.3 Ilpakmuueckue npuémvl NOCMPOEHUsI KPUBLIX CKOPOCU

20.1 CkopocTh U BpeMsl IBHKEeHHS M0e3/1a

B coorBerctBum ¢ IITP mnpu BBINOJMHEHWH TATOBBIX PACYETOB IIOE3T
paccMaTpUBaeTCAd Kak MaTepUalibHAs TOYKA, B KOTOPOW COCPEIOTOYEHA BCS Macca
moe3fga M K KOTOPOM MPHUJIOKEHBI BHEIIHWUE CHIIBI, JCHUCTBYIOIIME HAa pEalbHbIN
00BbeKT (Toe31). YCIoBHO MPUHUMAIOT, YTO ATa MaTepHalIbHAs TOYKA PacIlOoKeHa B
CepelIMHE Toe3/1a.

CkopocTh moe€371a B pa3HOM HalpaBJICHUM ABWKEHUS OyneT oTiauyHoul. [Ipu
ATOM JIOJDKHO COOJIFO/IaThCSl YCIOBHE, UTO CKOPOCThH MOE€3/a IO BXOJHBIM CTpelIKam
CTaHLIMH, HA KOTOPOU MPENyCMOTPEHA OCTAHOBKA, B COOTBETCTBHHM C 11T He nomkHa
npeBbimath 50 KM/4 BCIEACTBHE BO3MOXKHOTO IpHeMa Ha OOKOBOM IyTh IS
CKpELIeHUS WK 00TOHA.

CKOpoCTh 3aBUCHUT OT BKJIIOYEHHUS UM BBIKIIOUYECHUSA DJICKTPOABUTATENEH
JIOKOMOTHBA, OT BKJIIOUEHHS U OTITYCKa TOPMO30B.

MaxkcuManbHO JIONyCTHUMAas CKOPOCTh JBWXKEHHS TO€31a HE JOJDKHA
MIPEBHINIATh HAUOOJIBIIYIO JIOIMYCTUMYIO CKOPOCTh IO TOPMO3HBIM CpPEJICTBAM HIIH
KOHCTPYKITMOHHYI0. Eciu e oHa mpeBhIIaeT, TO HYKHO NMPUMEHHUTH CIIyXKeOHOE
pETyIUPOBOYHOE TOPMOKEHHUE.

[Ipu nBM>KEHMH MOE3/1a BBINIOJIHSIETCA TPOBEPKA TOPMO30B B IIyTH CIEAOBAHMUS,
KOoTOpasi coryiacHO MHCTPYKUMHM 10 SKCIUTyaTallid TOPMO30B BBIMOJIHAETCS TPHU
JOCTUXKEHUU T0e310M ckopocTu 40-60 kM/4 Ha TUIOMIAJKE WM CITYCKE, CHI)KCHUE
CKOPOCTH TIPH 3TOM JIJISI TPY30BBIX TOE3/10B JomyckaeTcs Ha 15-20 km/4.

Korg:[a JIOKOMOTHB, HAIIpUMCP, BXOAWT Ha BXOJHBIC CTPCIIKH, HCHTP MACCHI
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110€3/1a HaXOAUTCS OT HUX Ha PacCTOSHUHU, paBHOM IMOJI0BHHE JHBI moe3za (1,/2).

20.2 OcHOBHbIE IPUHIUIIBI ONIPeAeIeHIs] CKOPOCTH JABHKEHUSA
KpuBoii ckopocTH NpPUHATO Ha3bIBaTh TrpadUUecKyr0 3aBUCUMOCTB V(S)
CKOPOCTH JABWKECHHMS IIOE€3/1a OT IPOUIEHHOT0 ITyTH. Pacuér KpruBOM CKOPOCTH MOXKHO

BBIIMTOJIHATH aHAJIUTHYCCKHMMU U Fpa(l)I/I‘-IeCKI/IMI/I MCTOOdaMHM.

20.3 IIpakTH4Yeckne NPUEMBI MOCTPOCHUS KPUBBIX CKOPOCTH

JUis MOCTpOEHHs] KPUBOM CKOPOCTH HEOOXOJUMO HAIW4ME CIPSAMIEHHOTO
npoduias MyTH M JUarpaMMbl YJEJNbHBIX YCKOPSAIOIMIMX M 3aMEIJISIOUMX CHII,
MOCTPOEHHBIX HA PA3IMYHBIX MUJJTUMETPOBKAX B BEIOpaHHOM MaciiTade.

IIo Mepe mnOCTpOEHHMS JUarpaMMmy NPHUKIAABIBAIOT CJIEBA, CHPAMIIEHHBIN
npo¢puiab crpaBa, coOM0as MApaLIEIbHOCTh BEPTUKAIBHBIX OCEH M COBIAJICHUE
TOPU30HTAIBHBIX OCEH.

[TocTpoeHne KpuBOH CKOPOCTU MPOUCXOIUT CIELYIOIUM 00pa3oM:

1. Ha kaxnom »snemeHTe mnpoQuias IyTH ONPEACIUTh M IMOCTPOUTH
PABHOBECHYIO CKOPOCTh B BUJE TOPU3OHTAIBHBIX IUIOLIA/IOK.

PaBHOBECHYIO CKOPOCTh OMPEAENSIOT M0 JUarpaMMe YJIEIbHBIX YCKOPSIOIINUX
U 3aMEISIOIIMX CUJI, BOCCTaHABJIMBAs BEPTUKAIbHYIO JIMHHIO W3 TOYKH HAa OCHU
abcuucc, COOTBETCTBYIOLICH BETMYMHE YKIIOHA B %o: AJs MOAbEMa BJIEBO, a A

CITyCKOB BIIPaBO OT Havaja KOOPAHHAT (PUCYHOK 16).
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Pucynok 16 — BeiGop paBHOBECHOI CKOPOCTH
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[Tpu nogbéme 7,5%o0 paBHOBECHas CKOpPOCTh paBHa 40 kMm/4; Tipu cirycke -2%o
paBHOBECHast CKopocTh paBHa 60 km/4. Ha mogpémax kpyde pacué€THOro, 3HAUEHUS
PAaBHOBECHOM CKOPOCTU MPUHUMAIOT PABHBIMU PACUETHON CKOPOCTH.

2. OnpenenuTh PeKUM IBIKCHHS O€3/1a Ha AJIeMEHTE TPOQUIIs Ty TH:

PEXUM TATH — IPU TPOTAaHUM C MECTa Ha CTAHILIMM OTIIPABJIEHUS, HA MOAbEMAX,
Ha TIPSIMOM FOPU30HTAIILHOM DJIEMEHTE My TH;

pEXHUM XOJIOCTOrO XoJa (BbIO€ra) — Ha CIyCKaX, Ha NOIbEMAx IMpHU
JNOCTHKEHUH PAaBHOBECHOM CKOPOCTH;

pPEXKUM TOPMOXKEHUS — Ha 3aTSKHBIX CIYCKax, Ha 3JJIEMEHTE IyTH IpHU
IPOCIEAOBAHUY HA CTAHIIMIO C OCTAHOBKOM.

[Ipu BbIOOpE pexuMa ABMKEHHUS I0€3[a PYKOBOACTBYIOTCA TpeOOBaHHEM
o0OecrieueHus JBIKEHUSI ¢ MAKCUMAJIBHO BO3MOYKHOM CKOPOCTHIO.

3. [TocTpouTh KPUBYIO CKOPOCTH:

3.1 Pexxum Tarm IIpu TporaHunu C MCCTa (I[BI/I)KeHI/II/I II0 TOPHU30HTAJIbHOMY

NyTH):
/ 30 30
/ 25 25
20 20
[ s
/ 10 10 fa
“1L s /
i — /
30 25 2.0 1.5 1.0 5 0 o1 2 3 4 5 6 5Km

Pucynok 17 — IlocTpoenue KpuBoii cCKOpocTH B (PyHKIMU ITyTH NPHU ABHKEHUH 110 TOPU3OHTAIBHOMY

NPSAMOJMHEHHOMY MYTH NIPU CPEAHEH CKOPOCTH V=5KM/4

PaccmarpuBaem wmHTepBan ckopocteit or 0 mo 10 xkm/4. bepém cpemHioro
CKOpOCTh 5 KM/4, OTMEYaeM Ha AWarpaMMe YICIbHYIO YCKOPSIOIIYIO CUY TNpHU

v=5 kmM/4 (Touka a). JInHelKy mpuKIajbiBaeM K TOYKE a M K Hadaiay KoopauHat. K
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JMHENKE MPUKIAABIBAIOT YrOJBHUK OJHOM H3 €ro CTOPOH IPsSIMOro yIJia
(pucyHoK 17). YTonpHHK CMeEIIaeM T10 JIHHEHKe 10 ocu pu L =0 u depe3 3Ty TOUKy
npoBouM oTpe3ok 0a’ B mHTEpBaie ckopocteit ot 0 1o 10 xkm/4.

Hanee B untepBaie ot 10 1o 20 km/4 6epyT Touky b mpu 15 km/4, K HEl U K
Havay KOOpAWHAT IMPUCTABIISIOT JHHEUKY, a K JJMHEHKe YyroJbHUK (pucyHOK 18). U3
TOYKHU &' MMPOBOAAT JMHUIO B HHTEepBasie oT 10 10 20 kM/9 U T.11.

B nanpHeitmem uaTepBall cKopocTel 0epyT He 6osiee 5 KM/U.

3.2 PexxuM TATH MIPH IBHXKEHUH 110€3/1a Ha MOABEME WM Ha CITYCKE:

JIns mOCTpOEHMsST KPUBOW CKOPOCTH HA MOABEME 5 %o wnimm crycke -5%o
JMHENKY HYXKHO IPUKIAJbIBaTh HE K Hadally KOOPAMHAT, a K TOYKE CMEUIEHHOU

BJICBO Ha 5 WJIM BIPABO Ha -5 COOTBETCTBEHHO (PUCYHOK 19).
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Pucynok 18 — ITocTpoenue kprBoii cCKOpocTH B (PYHKIMU TyTH NPH JIBUKESHUH 110 TOPU30HTATBHOMY

NPSIMOJTMHEHHOMY TTYTH MPH CpeAHEN cKopocTh v=15km/4

85



Q
D
)

)

~~

N
D g

[REY
[€,]

[REY

Q
(en)
\
Q
N

(€,]

(]

30 25 20 15 10\5\Bo 0, 1 2 3 4 5 6 SKm

(¢8)

[e (€]
y/ D €] D an (en]
1
©
[N
N
I
w
I
I
I

30

NS

25

N

20

15

10 /a’
5

H

/>
7

=

5 6 S, Km

=

30 25 20 15 10 5 0

Pucynok 19 — Iloctpoenue KpuBOi CKOPOCTH B QYHKIMH IYTH IIPH ABHKECHUU HA OABEME WM Ha

CITyCKe

3.3 B pexxnMax XoJ0cToro Xxoaa ¥ TOpPMOKCHHS TTOCTPOSHUE KPUBOW CKOPOCTH
IIPOU3BOJAUTCS AHAJIOTUYHO.

[Ipu mocTpoeHMH KPUBOM CKOPOCTH HEOOXOJUMO PYKOBOJCTBOBATHCS
CHEAYIOLIUM:

e (CKOpOCTh BCEria CTPEMUTCS K paBHOBECHOM;

e B mnpenenax sneMenta npoduiis MyTH CKOPOCTh M3MEHSAETCS JI0 TeX oD,
MOKa HE IOCTUTHET PABHOBECHOM, MO IOCTUKEHUH PABHOBECHOT'O 3HAYEHUS CKOPOCTh
OCTa€TCsl TMOCTOSTHHOM 70 KOHIIA 3JIEMEHTa TPO(HIIA WM 0 W3MEHEHUS pPeKUMa
JIBUKEHUS.

e Ilpu pocTrkeHMM NOpPEAETbHO JIOIMYCTHMOM CKOPOCTM Ha NOABEME,

HGO6XOJII/IMO Hepefm/l Ha pCXKHUM XOJOCTOro XxoJaa.
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e Ha 3arsokabIX cryckax juymHON O6onee 10 kM wim kpytusHoi 6omee 18%o
KPUBYIO CKOPOCTH CTPOSIT, MOJIb3YSCh JUarpaMMon 3aMeISIOINX CUJI, TOOYEPETHO
PEXKHUMBI TOPMOKEHHSI U BBIOETA.

e [Ipu moCTpOCHUHM KPUBOW CKOPOCTH CIEAYET MpeayCMaTpUBATh MPOBEPKY
neicTBUs TOpMO30B. [Ipum 3TOM CHW)XEHHE CKOpPOCTH cocTaBisieT 20 KM/4 Auis
rpy30BbIX U 10 KM/4 151 TacCa)UPCKUX MOE3/10B.

e [Ipu ocTaHOBKE TMoOe37a CJEIyeT YYUTHIBATh OTPAHHMUYEHUE CKOPOCTH

JABHUKCHUS.

KonTposabHbIE BONPOCHI:

1. Yem orpaHnumMBaeTCsS MaKCHMaJIbHO JOIYCTUMAas CKOPOCTh JBMXKCHUS
nmoesaa?

2. UTo npuHATO HA3bIBaTh KPUBOU CKOPOCTU?

3. Urto HE0OXO0aUMO UMETh JIJIsl IOCTPOCHUS KPUBOM CKOPOCTH?

4. Yem HE0OX0IMMO PYKOBOJICTBOBATHCS MPU TOCTPOEHUU KPUBOI CKOPOCTH?
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Jexuus 21

IIpakTHyeckre NPpUEMBbI MOCTPOECHUS KPUBOH BpeMeHH B QYHKIIMHU MYTH

Ilnan nexyuu

21.1 Ilpakmuueckue npuémuvl NOCMPOEHUsI KPUBOU 8peMeHU 8 YHKYUU nymu

21.1 IpakTuyeckue NMPUEMbI MOCTPOEHUS] KPUBOIl BpeMeHH B (PYHKUIMH
nyTH

KpuBoii BpemMeHM Ha3bIBalOT TpaUUECcKyl0 3aBHCHUMOCTh t(S) BpeMeHu
JBHYKEHUS 110€3/1a OT ITPOMIEHHOTO ITyTH.

Pe3ynpraThl OCTpOEHUsT KPUBOM BPEMEHH B JAJIbHEHIIEM HCIOJIb3YIOT IS
COCTaBJIICHHMsSI Tpaduka [BHKEHUA TOE3[0B, pacyéTa HarpeBaHUsl TATOBBIX
IIEKTPUYECKUX MAILIMH U PACXO0/A SHEPTOPECYPCOB HA MOE3KY.

[Tocie mnocTpoeHrMe KpUBOM BPEMEHH OMNPEACISETCS BpeMs XoAa IIo
NIEPErOHaM.

ITocnenoBaTeapHOCTh NOCTPOCHUS KPUBOM BPEMEHMU:

1. KpuBasi BpeMEeHH CTPOUTCS HA OCHOBAaHHU KPUBOU CKOpocTH V(S) HA TOM ke
rpaduKe U B TOM K€ MacITade, TJie MOCTPOCH IpauKk CKOPOCTH.

2. Yepe3 Toukum mepenoMa KpuBoil ckopoctu A, B, C u T.1. mpoBogum
NEPIICHIUKYISAPHI K OCH MyTH S.

3. BrieBo oT ocu CKOpOCTH L Ha paccTossHHE A B COOTBETCTBHE C BbIOpaHHBIM
MacmTaboM (mpuiiokeHue 3) IpOBOJUM BEPTUKAIBHYIO OCh BpeMeHH t.

4. B npenenax kaxnaoro orpeska ckopoctu OA, AB, BC u T.1. onpenensiem
CpelHEEe 3HaUYCHUE CKOPOCTU U MPOEKTHUPYEM €€ HAa OChb BPEMEHH i, MOJIyyaeM TOYKHU
a, b, cur.n.

5. CoenuHsieM JIMHEWKOM TO4uky a ¢ Toukoil O, BOCCTaHABIMBAEM
neprneHaAuKyyiap M3 Touku O Ha OCH MyTH S 0 MEpPEecedyeHHsi C OTPe3KoM a' H
0003HayaeM KOHell 3TOro orpeska Toukoi A'. Otpe3ok OA' siBnsieTcs nepBo 4acTbiO
kpuBoii Bpemenu t(S). OpauHata Toukn A' MOKa3bIBaeT BpeMsi, HEOOXOAMMOE s

MPOXOKJICHUS MOE3/I0M OTpe3ka myTu AS; nnu unTepBaia ckopoctu OA.
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Pucynoxk 20 — [loctpoenne kpuBoii BpeMeH! B (YHKIIUN TTyTH

6. Coemuusiem nmHEHKOM Touky b' ¢ Toukoir O, BoOcCTaHaBIMBaEM
NEePICHIUKYIISAP U3 TOYKU A' 0 mepecedeHus: ¢ oTpe3koM D' m 0oOo3HauaeM KoOHeIl
aTOoro orpe3ka Toukor B'. Otpe3ox A'B' sBisieTcs ciienyromer 4acTbiO KpHUBOMN
BpemenH t(S)

/. AHaNOruyHble MOCTPOEHUS MPOBOJUM JUISl CIEAYIOIINUX OTPe3KoB. [ Toro
yTOOBI KpUBasi BPEMEHU YMECTWJIACh MPU JOCTHKEHUU OpJIMHATHI, paBHOU 10 MuH.
(Touka 1), KpUBYIO BpEMEHH ClIeIyeT 000pBaTh, TOUKY OOphIBA BHECTHU 110 BEPTUKAIIU
BHH3 Ha OCh a0cIUcC (TOYKa 2) U MPOJ0JKATh MOCTPOCHUE KPUBOM BPEMEHHU CHOBA C

HYJISL.
KonTpoabHbIE BONIPOCHI:

1. Yrto Ha3bIBaeTCs KPUBOU BpeMeHU?

2. J1y1s1 4ero UCTOIb3YIOT PE3YIbTaThl MOCTPOSHUSI KPUBOW BpEMEHHU ?
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Jlekuus 22

Pacxon 3siekTpudeckoi SJHeprum

Ilnan nexyuu

22.1 Pacxoo snekmpuuecKkotl sHepeuu

22.1 Pacxop 3J1eKTPUYeCKOi SJHePrum
JIOKOMOTHBBI COBEPIIAIOT MEXAaHHUUECKYIO pabOTy MpHU NMEPeABIKEHUH TT0e3/1a.
ONEKTPONOABUKHON COCTAaB JUIsI 3TOTO HCHOJIB3YET 3JIEKTPUUECKYI0 HHEPIHUIo,

IMOJIy4aCMyIO OT CUCTCM 3JI€KTpOCHa6)K€HI/I}I BJIGKTpH(i)HHHpOBaHHOfI AOpoTHu.

0

Pucynok 21 — KpuBas aBmkeHus moe3aa U(S)

Ha pucynke 21 moka3aHa mpocteiiias kpuBas v(S) mpH ClieZIOBaHUH TOe3/1a
10 TPSIMOJUHCHHOMY TOPU30HTaJIbHOMY MyTH meperoHa. Yacte mytu Ob moesn
MPOXOJUT B PEKHUME TATU C MOTPEOJICHUEM DJIEKTPOIHEPTUHU, OCTAIBHOW MYyTh B
pexuMe BblOera u TopMoxeHus. Ha otpeske 0a uaér myck M pasroH moesjaa, Ha
oTpe3ke ab JTOKOMOTHB paboTaeT Ha XOJOBBIX XapaKTEPUCTHKAX, Ha OTpe3ke DC — Ha
BhIOETe U Ha OTpe3Kke Cd — MPH TOPMOKECHUN MEXaHUYESCKUMHU TOPMO3aMH.

B mepuon mycka sHeprusi, motpedisieMas JOKOMOTUBOM, 3aTpavyMBaeTCs Ha
MPEO/IOJICHUE CHJI COMPOTHUBIICHHS ABWKEHHIO U CO3/IaHUE 3amaca KUHETUYECKOU
sHeprur. YacTh HJIEKTPOIHEPTHMHM HA Yy4yacTKaxX MEpPEeMEHHOro TOKa TepseTcs B
TATOBBIX AJIEKTPOJBUTATENSIX, TIEPeIaue U MPeoOPa3oBaTEIHHON YCTAaHOBKE.

Ha otpeske ab wmexanudeckas pabGoTa wuaéT Ha MNPEOJOJCHHUE CHII

COIIPOTUBJICHUA JABHKCHHIO M Ha )lanLHeﬁmee YBCIIMYCHUC KUHETUYECKOH OHCPIruuy,
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TaK KaK CKOpPOCTb B TOUKe D BbIle, uem B TOUKeE a.

B Touke b HaumHaeTcs pexxum BbIOETa, W TMOE3[ ABIDKETCS 3a CYET 3armaca
KUHETUYECKOW PHEPruH, KOTOpas MOCTOSHHO cHikaercs. Ecniu Obl B Touke C He
ObUIM BKJIIOYEHBI TOPMO3a, TO JBM)KEHHME Ha BbIOEre MpoonKaloch Obl 0€3 3aTpar
SHEPIUHM 3a MpejesiaMu oTpe3ka Cd.

[locne BKJIIOYEHUS MEXAaHUYECKMX TOPMO30B B TOCKE C OoJibllIasg 4YacTh
KMHETUYECKOW 3HEPIHHU TEPSIETCS B TOPMO3aX, MPEBPAIIAsACHh B TEIIOBYIO YHEPIHUIO,
HarpeBarolyl0 TOPMO3HBIE KOJIOAKH, KOJIECA W OKPYXKAIOIHUA BO3AYX M TOJIBKO
HeOosbIIass €€ YacTh UCHOJB3YEeTCsl JUIsl TMPEOJOJIEHUS CHJI  CONPOTHBIICHUS

ABHJKCHHIO Ha OTPC3KEC cd.

KoHTposbHBbIE BONIPOCHI:

1. Ot yero 3aBUCHUT BEJIMYMHA PACX0/1a IIEKTPOIHEPTUU?
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Jlexknus 23

TokoBbIe XAPAKTCPUCTUKH IJICKTPONMOABHKHOI'O COCTaBa

Inan nexyuu
23.1 Tokosbie xapakmepucmuku 31eKmponoo08UINCHO2O COCMABA NePEeMEHHO20

moka

23.1 TokoBble XapaKTEePHUCTHKH  JJIEKTPONOJABH)KHOIO  COCTaBa
MepeMeHHOro ToKa

ToKOBBIMH  XapaKTEpPUCTHUKAMU HAa3bIBAIOT 3aBUCHUMOCTh TOKa TSATOBOTO
AJIEKTPOJBUTATENS] WM TOKa, MOTPEOISIEMOTO 3JIEKTPOMOJABIKHBIM COCTABOM OT
CKOPOCTH JBHKEHUS.

TokoBbIE XapaKTEPUCTUKU HCIOIB3YIOT JUISI HAXOXJACHUS TOKOB TIPH
JIBIDKEHUW TI0€37a C PAa3IMYHBIMHA CKOPOCTSMH, YTOOBI OIICHUTH HCIIOJIH30BAHHC
MOIITHOCTH TSTOBBIX JJICKTPOJBUTATEICM W TEHEPaTOpPOB, W JIS OIPEACIICHUS

pacxoaa OHCPIUHU Ha TATY I1oc3aa )51 pacqéTa QJICMCHTOB CHCTCMBbI

AIEKTPOCHAOKEHUS.
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Pucynok 22 — TokoBbie xapakrepuctik |;(v) TsiroBoro anexrpoasurarens Hb-418K anextpoBo3oB

BJI80C
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ToxoBbie XapaKTEPUCTUKHU 1,() TATOBOTO AIIEKTPOBUTATEIS
3JIEKTPOIOIBMYKHOTO COCTaBa MEPEMEHHOTO TOKa (PUCYHOK 22) CTpPOSITCSA ¢ y4ETOM
BHEIIHUX XapaKTePUCTHK MPeoOpa3oBaTeIbHON YCTAHOBKM I BCEX XOJOBBIX
MO3ULIMKA M BCEX CTyMEHeW ociiabneHus Bo30yxaeHus. Ha »Tu xapakTepucTHKU
HAHOCAT OTPAaHUYMBAIOIIME JIMHUU M0 CHEIUICHHIO KOJEC C pelabcaMH WIH IO
KOMMYTAIlUU TATOBBIX 3JIEKTPOJBUTATENEH, U3 KOTOPBHIX OEpyT 3HAUEHUS ITyCKOBBIX
TOKOB. LIITpUxOBBIMH JIMHUSIMU U300pAXKAIOT MEPEXO/Abl HA MO3HUIIMKU OCIA0JICHHOTO
BO30Y>KICHHS U CPEIHUE TOKH MPH ITUX MEPEX0aax.

B cucrteme nmepeMeHHOro TOKa pacxo]l JIEKTPUUECKON 3HEPTUU OIpPeNessioT
HE M0 TOKY, MOTPEOISIEMOMY 3JIEKTPONOJABUXKHBIM COCTABOM, a MO €ro aKTHUBHOU
cocrapsionieii. CienoBareabH0, HEOOXOAMMO 3HATh MOJHBIA TOK lg(L)— ToOkOBas
XapaKTEepUCTHUKA, TOKa3bIBAIOIasi 3aBUCHMOCTh JIEUCTBYIOIIETO 3HAYEHHUS TOKa,
MPOTEKAIOLIETO MO MEPBUYHBIM OOMOTKAM TpaHCPOPMATOpAa OT CKOPOCTH (PUCYHOK
23); lga(v) — akTHBHAasg COCTaBJAIONIAs IIOJHOTO TOKa, IOTPEOJIIEMOrO

3JIEKTPOIOIBHKHBIM COCTaBOM, OT CKOPOCTH (PUCYHOK 24).
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Pucynok 23 — Tokosble xapaktepucTuku lg(v) amextpoozos BJI80OC
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Pucynok 24 — TokoBble xapakTepucTUKH lga(v) amextpoBo3os BJIS0OC

KOHTpOJILH])Ie BOIIPOCHI:
1. Yro Ha3BIBAalOT TOKOBBLIMH XApaKTCPUCTUKAMHN  JJICKTPOIIOABHUIKHOI'O

cocrasa?
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Jlexnusa 24

IMocTpoenne KPUBBHIX TOKA FJIEKTPONOABHKHOI0 COCTABa

Ilnan nexyuu

24.1 Ilocmpoenue Kpusoii moka

24.1 IlocTpoeHne KPUBOI TOKa

JInst 37eKTPONOIBIKHOTO COCTaBa MEPEMEHHOTO TOKa CTPOAT KpuBBIE |4(S),
14(S) u 14a(S) mo kpuBoOI ckopocTH V(S), HUCIOIB3YS TOKOBBIC XapaKTepUCTHKH |,(v),
l4(v) 1 lga(v).

[TocenoBaTenbHOCTD TOCTPOCHUS KPUBOM TOKA 4(S):

1. KpuBast TOKa CTpOUTCS Ha OCHOBAaHUU KPUBOM CKOPOCTH V(S) Ha TOM XK€
rpaduke u B TOM K€ BapuaHTe MaciiTaba, 100aBuB ocCh 1.

2. Ha panee mocTpoeHHOH KpuBO#W BpeMeHH V(S) C MOMETKAMHU O PEKUME
paboThI TATOBBIX 3JIEKTpoJBUraTeneil 6epyT Touku nepenoma O, A, B u 1.40. u 14
K01 U3 HUX 10 KpuBoH |,(v) onpenenstor Tok npu gaHHOM peskume. HanecéHnbie
Ha TpauK TOYKU COCAMHSIOT MPSMBIMU JIMHUSMU, TIOKAa3bIBAIOIINE N3MEHEHUE TOKA
B 3aBUcUMOCTH OT nytd S. Ilpm wusMeHeHuM pexuma pabOThl TATOBBIX
anektpoasurateneit (mepexon c¢ IIB wa OBl, ¢ OBl nHa OB2 u Haobopor)

HOSIBJIFOTCS. OPOCKH TOKa (PUCYHOK 25).
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Pucynok 25 — IlocTpoeHne KpuBoii ToKa reHepaTopa TeroBo3a
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[Topsimox mocTpoeHust TOKOBBIX xapakTepucTuk 14(S) um 142(S) anamornuen

noctpoeHuto 1y(S).
KoHTpoJibHBbIE BONPOCHI:

1. Kak mpoHCXOAUT MOCTPOCHHE KPHUBBIX TOKA 3JIEKTPOMOJBHIKHOIO COCTaBa

MIEPEMEHHOTO TOKa?
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Jlexnusa 25

DaKTOPbI, BIMAKIINE HA PACXO/ FJICKTPUYECKON JHEPIruM

Ilnan nexyuu

25.1 @axmopwi, éruswwUe HA PACX00 INEKMPULECKOU IHEPSUU

25.1 ®akTopbl, BJAUSIONIHE HA PACXO/I IEKTPUYECKOH IHEPTUHI

[TonHbIM pacxoj SJICKTPUUECKON HHEPruH, NOTPeOJIeMbId MOJABUKHBIM
COCTaBOM, COCTOMUT W3 DHEPTUM, PACXOyeMOW Ha JBWKEHHE IOe37a, COOCTBEHHBIC
HYXbl JJOKOMOTHBA, OTOIJICHUE MAaCCAKUPCKUX M MOYTOBO-Oara)KHbIX BaroHOB, Ha
MaHEBPOBBIC NIEPEABUKEHHUS 10 IETOBCKUM U CTAHIIMOHHBIM ITyTSM.

JIBrmkeHHE Toe3/1a COMPOBOXKIACTCS NCUCTBUEM CHJI, HANIPABICHHBIX MPOTUB
€ro IBWXKCHHUSA. J[[eMcTBHE ATHX CHJI 3aMEHSETCA SKBUBAJICHTHOM CHJIOM — CHIIOH
CONPOTHUBIICHUS JIBMKCHUIO TOE3/1a, KOTOPYH TMOJIPA3ACISIOT Ha OCHOBHOE U
JIOTIOJTHUTEJIBHOE COMPOTHUBIICHUE IBMKCHUIO TMOE371a U KOTOpas ONMPEAECISACTCS HE
TOJIBKO XapaKTEPUCTUKAMHU JIOKOMOTHMBA M BaroHOB, HO M COCTOSIHUEM IIYTH H
METEOPOJIOTUYECKUMHU YCIIOBUSAMMU.

Cwiibl  OCHOBHOTO COIPOTHBIICHHUS JBWKCHHIO OOYCIIOBIICHBI TpPEHHUEM B
MOJIIMITHUKAX MOJABUKHOTO COCTaBa, B3aUMOJICHCTBUEM KOJIECHBIX Map C pelibCaMu
M COIPOTUBJIICHUEM OT BO3JCWUCTBHS BO3AYIIHOW Cpeabl MPU OTCYTCTBHU BETpA.
Cunbl TOTOJIHUTEILHOTO COINPOTUBIICHUS ABWKEHHUIO BO3HUKAIOT OT YKJIOHOB HU
KPUBU3HBI ITyTH, NIPA TPOTAaHUHU C MECTA, OT MOABATOHHOIO T€HEPATOPa, MPU HU3KHUX
TeMrepaTypax Hapy>KHOTO BO3/lyXa M JICHCTBUHM BCTPEYHOTO M OOKOBOT'O BETpA.

TeMrneparypa Hapy>KHOTO BO3AyXa OMNPENENSeT CTENEeHb BA3KOCTH cMa3ku. C
MOH)KEHUEM TEMIEpPaTyphbl BO3PACTAET BO3AYILIHOE CONPOTUBICHHUE, a 3UMOU
BO3HHUKAIOT CHJIbI JIOIIOJHUTEIBLHOIO CONPOTUBICHHS: 3TO CONPOTUBIICHHE TpeOHE
OaHAaXel KOJECHBIX Map NP JABUKEHUU MO CHEXHOMY MOKPOBY, COIPOTHUBIICHHE
CaMOro CHEXXHOTO MOKPOBA, JICIKAIIETO HA pelibcax, u T. 1.

Berep MoxkeT Oka3pIBaTh NpsIMOE TOPMO3SIIIEE COMPOTUBIICHUE WU ITOIYTHOE

Bo3jeiicTBUe. [Ipy BCTpeUHOM BeTpe BO3PACTAIOT CUJIbI COMPOTHUBIICHUS JABUKEHUIO
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BO3YIIIHOM Cpe/bl, B TO BpEMs KaK ITOIYTHBIA BETEP YMEHBIIAET 3TU CUJIbL. boibiiioe
BIIUSIHUE OKa3biBaeT OOKOBOM BeTEp, TaK KakK MOJl €ro BO3JCUCTBUEM IOIBUKHOM
COCTaB CMEIIAETCS] B CTOPOHY M BO3HUKAET TpPEHUE TIpeOHEH KOJECHBIX Map o
OOKOBYIO MOBEPXHOCTh PEJIbCa.

Ha comporuBiieHue [BMKEHUIO OKA3bIBAET BIHMSHHUE YYaCTOK IIyTH, IO
KOTOPOMY HPOXOJUT IIOJBHXKHOM COCTaB M KOTOPBIM XAapAKTEPHU3YETCS CBOUM
npoduiem u taHoM. CyIIEeCTBYIOT paBHUHHBIE YYAacCTKU, Y4YaCTKH, HMEIOIIHE
XOJIMUCTBIN TIPO(IIb, TOPUCTHIC y4acTKu. [Ipu NBYKEHHH Toe37a MO yKJIOHAM U
KPUBBIM PACXOJ AJICKTPUUECKOW HHEpPruuM OyJeT 3aBUCETh OT WX KPYTU3HBI H
MPOTSKEHHOCTH, JJIMHBI U paguyca KpuBod. C yBeIMYEHUEM KPYTU3HBI MOABbEMA
BO3PACTAaeT M PACXOJ HHEpPruu. Takke OH BO3pacTaeT Ha KPHUBOM Y4YacTKa MpH
YMEHBIICHUU pagnuyca KpUBOU.

KoHcTpyKkiiuss M COCTOSIHME BEPXHEro CTPOCHUS IYyTH TaKXKE BIUAKOT Ha
CONPOTHBJICHUE IBWKECHHUIO Moe31a. boiplioe BiMsHUME HA PAcXO dJIEKTPUUECKON
DHEPIUU OKa3bIBACT HEYJIOBJIETBOPUTEIBHOE COCTOSIHUE IYTH, MOBBIIICHHBIM HU3HOC
KOTOPOTO TMPUBOJUT K YXYILICHUIO JBWKEHUA MOJABHXKHOIO COCTaBa, a,
CJIEIOBATEIILHO, K YBEIIMYEHUIO PACX0Ja DHEPIOPECYPCOB.

DIIEKTPUYECKAS] IHEPTUS, PACXOAyEeMas MOJABUKHBIM COCTABOM, MJIET HA 3amac
KMHETUYECKOW U MOTCHIUATIBHON SHEPTUH, KOTOPBIE B MOCIEAYIOIIEM UCTOJIb3YOTCA
JUISL IBMDKEHUSI moe3/na 0e3 SHEepPreTHMUecKHX 3aTpaT. 3armaceHHas MOTeHIMaIbHas
AHEPIrusi MOXKET OBITh MCMOJIb30BaHA JIJIi COBEPILICHUS] MEXaHUYECKOW paboThl MpH
JAJIbHENIIEM JIBMKEHHMH M0€3/1a 10 ciycKy. KnHeTtnueckas sHeprusi pacxoyercst Ha
IIPEOJIOJIEHUE CUJI CONIPOTUBIICHUS IBHKEHUIO B TOM Cllydae, KOraa Ioe31 IBUKETCSA
3ameyieHHO. [Ipu  TopMokeHMM OoJiblllasi dYacTh €€ TepseTcs B TOPMO3ax,
IIPEBPALLASACH B TEIUIOBYIO DHEPTUIO, HATPEBAKOLIYI0 TOPMO3HBIE KOJIOJKH, KOJIECA U
OKpY)Karomui BO3ayX. HekoTropas 4acTb KHHETHYECKOM JHEPrUM JIBUKYILIETOCS
1oe3/1a TEPSETCS B CBS3M C yJIapaMH KOJIeC O KOHIIbI PeIbCOB MpU HaOeraHWy Ha HUX
B CTBHIKAX M PACXOJYeTCS Ha YIpyrue KoJieOaHUsT BEPXHEro CTPOCHUS IIyTH,
BBbI3BAHHBIE B3aMMOJICMCTBUEM JIBMIKYIIETOCS MOE3[a C pelibCaMH, IINajlaMu |

0a1acTOM.
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3HauyMTeNbHOE BIMSHUE HA PACXOJ SHEPrHUHM OKAa3bIBACT THUIl U TEXHUYECKOE
COCTOSIHUE JIOKOMOTHBA. JIOKOMOTHBBI MOJPA3JENSIOT MO THUIAM JHEPreTHYECKUX
YCTaHOBOK, IO BHJy BBINOJHSIEMOW paboThl, MO Ha3HAYCHHIO. THMN JOKOMOTHBA
XapaKTepu3yeTcs TaKUMH IapaMeTpaMu, KaKk HOMUHaJIbHAas MOIIHOCTb, CHJIA TSTH,
KO3(PULHMEHT M0JIE3HOTO JIEHCTBUS, CLIETTHAs Macca, YaCOBOI pacxoJl SHEPTUU U Jp.

BaxHOM XapakTEpUCTHKOM IOABMIKHOIO COCTaBa SBISIETCA €ro Macca H
CTENIeHb HCIOJBb30BAHUS TI'PYy30MOJbEMHOCTH BaroHoB. IlepeBo3ka rpy30B B
HEMOJHOBECHBIX COCTaBaX WJIM B HE MOJHOCTBHIO 3arpyKEHHBIX BaroHax MPUBOAMT K
YBEJIMUEHUIO YJIEIbHOIO COMPOTUBIIECHUS JBWKEHHUIO, a 3HAUYUT U K IMEPEpacxojry
HHEPropecypcoB Ha TAry mnoe3noB. C yBEIMYEHHMEM MacChl COCTaBa U 3arpy3ku
BaroHOB YMEHBIIIAETCS PACXOJ SHEPTUU Ha €IUHUILY BBHITIOJTHEHHON PaOOTHI.

Bnuser Ha o0muit pacxol ’HEpruu U xapakrep rpysa. Celllyune U KHUIKHE
Tpy3bl packauWBalOT BaroH BO BpeMsl JBWKCHHS, CO3/1aBas TEeM CaMbIM
JIOTIOJTHUTETIBHOE COPOTHUBIICHHE.

JUisg CHUKEHMsI pacxofa 3JEKTPUUECKON 3HEpruu OOoJIbLIOE 3HAYEHUE HMEET
UCIPAaBHOE TEXHUYECKOE COCTOSHUE JIOKOMOTHMBAa M BaroHoB. M3Hoc netaneit
OPUBOJAT K YXYAIIEHUIO THHAMUKY, IJIABHOCTU JBM)KEHUS M0€3/1a U TOBBIILIECHHOMY
pacxofy 3JIEKTPOIHEPTUH.

Ha pacxon sHeprum BAMsieT pojJ TOKa M HANpsHKEHHE B KOHTAKTHOW CETH.
HenocraTkoM cHCTEMBI 3JIEKTPOCHAOKEHHSI MOCTOSHHOIO TOKAa SBISETCS TO, YTO
TaKOH TOK OYEeHb TPYAHO TpaHCPOPMHUPOBATH, T. €. TOBBIIIATH WIU TOHUKAThH
HanpspkeHue 0e3 3HAYUTENbHBIX MOTepb. YeM BbIle MOLIHOCTh AJIEKTPOBO3a, TEM
Oosbllle TOTEpH. 3HAYUTENbHBIE IMOTEPU DJIEKTPOIHEPTUU CO3/al0TCA OOJIBIIUMU
BeJIMUMHAMHU TMOTpeOIsIeMbIX TOKOB. Ha mepeMeHHOM TOKE TakXke CYIIECTBYIOT
HEJOCTaTKU: 4yeM OoJibllie 0OOBEMBbI JBH)KEHHUS HAa Y4YacTKe, TeM OOJbIle YOBITKH OT
UCITIOJIb30BaHUSI TIEPEMEHHOTO TOKa B YacTH pa3Mepa 3aTpaTr SJEKTPOIHEPTuu Ha
nepeMeneHre eTuHUIIBI TPy3a.

Kpome TOro, B KOHTaKTHOW CETH UMEIOT MECTO ONPE/CICHHbIE MOTEPU YACTH
AIIEKTPUYECKONW DHEPIHH, 3aTpauyMBaeMOW Ha MPEOJOJICHHE COTMPOTHBIICHUS IIeTIeH

anekTpocHaOxeHus. [lpu aHanm3e HSIEKTPONOTpeOsIeHUsT CIEAyeT Y4YUThIBATh
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CEUEHUE KOHTAKTHBIX MTPOBOJOB, (POPMY M TUI KOHTAKTHON MOABECKH, KPUTHUECKYIO
CKOpPOCTb, OaJUIbHYIO OLIEHKY COCTOSIHMSI KOHTAKTHOW CE€TH U KO3((ULUEHT TpeHHUs
CKOJIbYKEHHSI TOKOIIPUEMHHUKA IT0 KOHTAKTHOMY IIPOBOJTY.

Pacxon osnekTpuyeckod SHEPrUM HAa COOCTBEHHBIE HYXKJbl JIOKOMOTHBA
CKJIa/IbIBACTCSI U3 SHEPruu, HEOOXOAMMOMN Jisi pabOThl BCIIOMOTATENbHBIX MAIIHH,
IIATAHMS LENEN YIIPABICHHUsI, OCBELICHUS dIEKTPOIIOABMKHOIO COCTABA.

HeoOxomumMo Takke YUYUTBIBaTH pacxoj] AJIEKTPUUYECKOW DSHEPIUM Ha
OTOIUIEHUE IMACCAKUPCKUX M IMOYTOBO-OArakHbIX BAarOHOB M KOHJIULIMOHUPOBAHHE
BO3/lyXa B BaroHaX MOBBIILIEHHOW KOM(OPTHOCTH.

Ha pacxon sHeprum 3a moe3iKy TakKe BIMSIOT Bce (DaKTOpPbI, CBSA3AHHBIE C
OTKJIOHEHUEM CKOPOCTH OT PACYETHOM NPHU JABMKEHHH COCTABA IO ITyTH CIICTOBAHMS.
HenpenycmoTpeHnHble IpadUKOM ABHKEHUS TOPMOXEHHSI W Pa3rOHbI, IPOCTOW Ha
OCTaHOBKAX IMPUBOJAT K ITOTEPSAM IJIEKTPUUECKON IHEPTHH.

[Ipn wHCnONB30BaHUM JIOKOMOTMBHOM OpHUrazioll palrOHANIbHBIX PEXKUMOB
yOpaBIEHUS  BJEKTPOBO3OM  MOXKHO  JOOUTBHCS  3HAUUTEIBHOIO  CHU)KCHMS
HHEPronoTpeOIeHHUS.

OObeKkTHBHAs, TEXHUYECKM OOOCHOBaHHasi HOpMa IMO3BOJSET IJIAHUPOBATH
pacxoj| AAEKTPUUECKON SHEPTUH, YIYyUIIUTh OPraHU3aLUI0 IKCILTyaTalluu, MOOYyIUTh
paOOTHUKOB >KEJIE3HOJOPOKHOIO TPAHCIIOPTAa 3a CUET ONPEACICHHBIX CTHMYJIOB
CHU3UTB PACXOJl DJIEKTPOIHEPTUH.

Pacxon 35ekTpuyecKoi SHEpruu 3aBUCUT OT MHOXECTBA (PaKTOPOB Pa3In4yHON
IIPUPOJBI, KAKIBIA U3 KOTOPBIX BIIMSIET HAa PacxoJ DHEPruu Io-pasHoMy. Bce stu
dakTopbl  HEOOXOIMMO  YYMTHIBaTH INPU  aHAJIU3€ M HOPMHUPOBAHHUU

HHEProNOTPEOICHNS HA TATY HOE310B.

KonTpoabHbIE BONPOCHI:

1. Ot 4gero 3aBUCHUT pacxXo/l AIEKTPUUECKON SHEPTrUn?
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Jlexknus 26
MeTtoabl onpeaeaeHus pacxoaa dJjaeKTpodHepruu. [1oJHbIH U yaeJIbHBIA PAacXo

3JIEKTPUYECKOM JHEPI U

Iinan nexyuu
26.1 Memoovwl onpedenenus pacxooa 31eKmposHepeuu

26.2 Pacuém noano2o u y0eibHo20 pacxood 31eKmpuiecKoil SHep2uu

26.1 MeToabl onpeaeieHIs Pacxoa JIeKTPOIHEPIruu

Pacxon 27€KTposHEpruu Ha TATY IMOE€3/1a MOYKHO YCTAHOBUTH HECKOJBKUMU
CHOCOOAMH.

Haunbosiee TOUHO €ro ompenesnsifoT 1Mo KPUBBIM TOKAa W BPEMEHU B (DYHKIIMU
nyTy rpad0aHaATUTHYECKUM METO/I0M.

I'padyueckuit MeTon MO3BOJSAET OMNPEAEHUTh PACXOJ DBJIEKTPOIHEPruu Oe3
NOCTPOEHUSI KPUBOM TOKa B 3aBUCUMOCTH OT IYTH, MCIOJb30BAB TOJIBKO KPHUBYIO
CKOpPOCTH V(S) ¥ TOKOBYIO XapaKTepUCTHKY lga(V).

AHaIUTUYECKUN METOJ TMO3BOJSET ONPENCIINTh SHEPTUI0, PACXOAYEMYIO Ha
IPEOAOJICHUE CHII CONTPOTUBIICHUS JBUKEHUIO, TOTEPH SHEPTUH B TOPMO3axX, OTEPU

B TOJl u nmpeoOpazoBaTeto, MOTEPH IHEPTUU MPU MY CKE.

26.2 PacuéT noJIHOTO M y/1eJIbHOT0 PAacX0/a JIeKTPUIECKO IHePrun

JU1st 37IeKTPONOIBUIKHOTO COCTaBa MEPEMEHHOTO TOKAa PACXO0J JEKTPUUYECKON
HHEPTUHU Ha TATY MOE3/1a OMPEACIAIOT M0 aKTUBHOM COCTABJISIONICH MOTHOTO TOKA lda,
KoTopbie OepyT ®3 KpuUBBIX lga(S). C yu€ToM (haKTHUECKOTO HAMPSHKEHUS Ha

toxkonpuémuuke U; pacxon sHeprun A;, kKBT-u:

Z (U CKU I dacaAt)

" 60.1000 (54)
r71€ ldacp— AKTHBHAS COCTABIISIFOLIAS TOKA, CPEAHSA 3a BpeMsl At;
U¢ — cpenHee HanpspDKeHe Ha TOKOTPUEMHHKE 33 BpeMs At;

Ky — KkodpdummueHt QopMbl KpUBOW HampspkeHus mnpu  gaHHoM U,
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(Ucku=25000B).

CpenHuii TOK lgagy IPM M3MEHEHUU €ro OT OJHOM TOYKM [0 COCEIHEH
OTIPEIEISIIOT KaK CpeHee apu(hMETHIECKOE MEKTY HA9aITbHBIM |ga ;y 1 KOHEUHBIM |y «
3HaueHusAMHU. M3 kpuBod {(S) OepyT Bpemsi, B TEUeHHE KOTOPOTO 3JIEKTPOBO3
nOTpeOIIAET TOK ldacp.

Pacxom »anexTpudeckoil SHEpruM Ha COOCTBEHHBIE HYXIBl Ag, KBTU
paccuuThiBaeTcs Mo hopmye:

A,=U_t, (95)
rae Ugy — notpebisieMast BCIOMOTraTeIbHBIMU JIEKTPUUECKUMU MAIIMHAMU YHEPTUS
3a 1 muH, kKBT9/MMH;

t — BpeMst Xxoa moe3nia, MUH.
[TomHbIA  pacXox AIEKTPUYECKOM DHEPrUU  BIEKTPOBO3OM C  YUYETOM

COOCTBEHHBIX HYX 1 A, KBT-u:

A=A +Ag. (96)
VY nenpHBIM PacXxoI0M dJECKTPOIHEPTHUH Ha IBIKCHHE ITOE3/1a HA3hIBAIOT
pacxoj1 SIEKTPOIHEPIUHU, OTHECEHHBIN K €IMHULIE TEPEBO30YHOM pabOThl — K 1 T
Macchl COCTaBa M MPOMICHHOMY ITyTH B 1 KM, oripeaenstor mo Gpopmyie, Bt-u/(T-xm):
_1000A
A, = m—CL (97)
r7Ie M;— Macca cocTaBa, T;
L — nmMHa yyacTka, KM.
C y4€toM COOCTBEHHBIX HYXKJ YIEIbHBIA Pacxoj] JIEKTPUUYECKON IHEPTruw,
B1-4/(1°kM):
a, =%(AT +Au). (98)

C
KonTpoabHbIE BONPOCHI:

1. Kakue MeToabl UCTIONB3YIOT JJIsl pacu€Ta pacxoja 3JIEeKTPOIHeprun?

2. Uto Ha3bIBAETCA MOJTHBIM U yACITBHBIM PACXOI0M AJIEKTPOIHEPTUN?
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Jexuus 27

Harpesanue TJ/I. MeTroabl pacuéTa HarpeBaHHUs IJICKTPUYCCKUX MAILIMH

Ilnan nexyuu
217.1 Hacpesanue ms2o6bix s1ekmpoosuecameneti U 2eHepamopos
27.2.  Aunanumuveckuti  MemoO — pacyéma — HA2pe8aHus - MA208blIX

aneKkmpooguzameneti

27.1 HarpeBaHue TATOBBIX 3JIEKTPOABHIraTe/Ieil M reHepaTopoB

Haubonpmyro cuiny Taru npu pacdére moe3fa MNPUHUMAIOT C  YYETOM
OrpaHUYEHMsI IO KOMMYTALUH TATOBBIX AJIEKTPOJABUTATENEN WM IO CLEIJIEHUIO
KOJIEC C PEJIbCAMMU.

OnHako, KpoMe€ J3THX OIPaHWYEHUH, HA BJIEKTPONOJBHKHOM COCTaBE
VUUTHIBAIOT €€ W OrPAHMYEHHE MO HUCIOJIb30BAHUIO MOIIHOCTH U HarpeBaHUIO
AIEKTPOIBUTATEIICH.

[Ipu pabote TAroBOro 3JEKTPOJABUTATENS WM I'€HEpaTopa B HUX HEU30€KHbI
IIOTEPU DHEPIUM, BBI3BIBAIOIIME HArpeB HMX Yacted u naerane. HarpeBanue
IEKTPUYECKUX MAlIMH 3aBUCUT OT MOTE€Ph MOLIHOCTH, HPOIOJDKUTEIBHOCTH
HarpeBaHUsi U MHTEHCUBHOCTU oxJaxaeHus. [lorepu B HMX 3aBUCAT OT Harpy3KH.
Yewm OO TOK IPOXOIUT Yepe3 OOMOTKH MAIIMHbI, TEM 0OJIbLIE TOTEPU SHEPTUU
B HEM M TeM cuUJIbHEE HarpeBaroTcs e€ yacTh (B MEpBYHO ouepeab OOMOTKH U
KOJIJIEKTOP).

YToObl YMEHBUINTh HAarpeB TATOBBIX DJIEKTPUUECKUX MAIlWMH, UX OXJIAXIaloT
BO3/IyXOM, TOCTYIAIOIIHNM CHAPYKH C MOMOLIbI0 BEHTHIIATOpAa. OH MPOXOAUT BHYTPU
MalIuHbl U OTBOAMT 4YacTh Teruia. Jlns snekrpoaBurareneil ¢ NpUHYIUTEIbHOU
BEHTWSILMEH YCTAHABJIMBAIOT HOMUHAJIBHOE KOJMYECTBO MPOJYBAEMOI0 YEPE3 HHX
BO31lyXa. B ayieKTpoaBUraTeNsixX u reHepaTopax ¢ CaMOBEHTUIISIIIUEH, T/I€ BEHTUIIATOP
HAXOJUTCS Ha Baly SIKOPSl, MHTEHCUBHOCTb OXJIQXJACHHUS BO3PACTAET C YBEIMUYECHUEM
YacCTOTHI BPAILICHHUS SIKOPSL.

IIpu Manom HarpeBe M30JALUU €€ U3OJALMOHHBIE CBOWCTBA COXPaHSAKOTCS
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nosro. IIpu BBICOKMX TeMmepaTrypax OHa HHTEHCHBHO CTapeeT U TepseT CBOU
cBoiicTBa. OOMOTKH TSTOBBIX JEKTPUUECKUX MAIIMH JOMYCKAIOT HArpeB 10 Pa3HbIX
TEMIIepaTyp B 3aBUCMMOCTH OT KJiacca n3onsuuu — B, F, H.

PaccmaTtpuBast mpoueccel HarpeBaHMsl Tell, YyAOOHEe IOJb30BaThCA HE
TEMIIEPATYPOM TeEJla, a NPEBBILIEHUEM €ro TEMIIEpAaTypbl HaJ TEMIEPATypor
OKpYXKaloLero BO3AyXa. B 3aBucMMOCTM OT Kiacca U30JSLUU  JOIYyCKalOTCA
pasinyHbIC

IMPCBBIIICHUA TCMIICPATYP 0OMOTOK QJICKTPUYICCKUX  MalllWH. B

tabnune 10 mpuBeAeHB TPENETbHO JOIMYCTUMBIC TMPEBBINICHHUS TEMIIEPaTyphI
OOMOTOK TSATOBBIX JJICKTPUUECKHX MAIINH, a TaKXKe HX KOJUIEKTOPOB tron Ha
TEMIIEpaTypoil HapYy>KHOTO BO3AyXa tus, paBHOW He Oosiee 40°C 1isi pazmUUYHBIX
KJIACCOB U3OJISIIUM.

Tabnuna 10 — [IpenensHO AOMyCTUMBIE MIPEBBIIICHUS TEMIIEPATYP OOMOTOK TSTOBBIX

AIEKTPUYECKUX MAIIMH HaJ TEMIEPATypPOr OKPYKAIOIIEro BO3AyXa

K OOMOTKH OOMOTKH
Hace KoMnoHeHThI u301s1uK | Bpalarmuxcs | HenoABW»KHbIX | KonnekTopa
W30JISIIINHT . .
yacTei yacTei
Ha ocHoBe  cironsl,
p | acbecna ¢ 120 130 95
OpTraHUYECKUMHU
CBSI3YIOIIUMU
Ha ocHoBe  cmronbl,
F acOecra, CTEKJIOBOJIOKHA 140 155 05
v CHUHTETUYCCKUMU
CBSI3YIOLIMMU
Ha ocHoBe  cironsl,
acOecTa, CTEKJIOBOJIOKHA
H v 160 180 105
KPEMHUUOPTaHUYECKUMU
CBSI3YIOIIMMU

Pacuetnas Temmeparypa HapyHOTO BO3JyXa ty; OMPENENSIeTCS MO JaHHBIM

METEOPOJIOTHYECKUX CTAHIIMHN KaK CPeAHsIE MHOTOJIETHSA (HE MEHEE YeM 3a 5 JIeT).

B ToMm ciyuae, korzna temneparypa okasbiBaercs JieToM MeHee +15°C, a 3umont

HWKE HYJIA, 32 PACUETHYIO TeMIlepaTypy Oepercsi COoTBETCTBEHHO +15°C u HyJb.

Jlns

TATOBBIX

AJIEKTPOIBUTATEIICH

I'oCT
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NPOJOJDKUTEIBHBI U 4acoBOM pexXuMbl palboThl. I[IpOoAOKUTENbHBIA pPEKUM
onpejeNnsieTcss HauOOJbIIUM  TOKOM, TIpH  KOTOpoM paboTa B  TEUCHHUE
HEOTPAHUYEHHOTO BPEMEHU IPU HOMHUHAJIBHOM HANpPsDKEHUU HE BbI3BIBAET
MPEBBIIICHUS TPEJIETBHO JAOMYCTUMBIX TeMrepaTyp. YacoBoil pexuM omnpenensercs
HAauOONBIINM TOKOM, MpPH KOTOPOM paboTa »3IIEKTPOJBHUraTeNis OT XOJOIAHOTO
COCTOSIHUA B T€YEHHUE | 4 MpU HOMHUHAIBHOM HANpPsHKEHUHM HE BBI3BIBAET MPEAEIIBHO
JOIYCTUMBIX TEMIIEpaTyp.

JUIsL TSATOBBIX T€HEPATOPOB YCTAHABIMBAIOTCA MPOJOJKUTEIBHBIE PEKUMBI
IPY HAMMEHBIIIEM 1 HAOOJIbIIIEM HANPSKEHUU.

HarpeBaHue TATOBBIX 3JIEKTPOABUTATENIEH 3JIEKTPOBO30B IPOBEPSIOT B JIETHUX
Y 3UMHUX YCJIOBUSIX.

Ecnu pacueTHOe MpeBBIIEHUE TEMIIEPATYPhl OKAKETCS BBILIE JOIYyCTUMOTO,
HEO0OXOAMMO MPUHSATH CIEAYIOIIME MEPBI K CHHXKEHHUIO TEMIIEPATYPBI:

— U3MEHHUTH PEXKUM BEJEHUS MOE3/1a;

— BBECTH OCTAaHOBKY Ha MPOMEKYTOUYHOM CTAHIIUU ISl OXJIAXKICHUS TITOBBIX
AIEKTPUYECKUX MAILIWH;

— YMEHBIIUTH MacCy COCTABA.

27.2  AHaJuTHYecKMii  MeTOA  pacuyéra  HAarpeBaHusi  TATOBBIX
3JIEKTPOABUTraTe el
[TpoBepka Ha HarpeBaHWE BBITIOIHICTCS HA OCHOBAaHUM KpHBBIX TOka [;(S) u
KkpuBo# BpeMenu t(v). [Ipoepka npousBoautes o dhopmysie:
T=1 At + 1,1 At
—tw ? o - ? 1 (99)
r7ie T— TeMIeparypa HarpeBa (OCThIBaHMs) 0OMOTOK, °C;
T, — HadaJlbHOE TPEBBIIICHHE TEMIIepaTyphl ISl PACUYETHOTO MPOMEKYTKA
Bpemenu, °C;
T, — YCTAaHOBUBIIAsACS TeMIieparypa, °C;
At — uHTepBaJl BpEeMEHM, B TEUEHHE KOTOPOro MO OOMOTKaM MPOTEKaeT

HEM3MCHHBIN CPeIHUI TOK, MpH yciaoBur 4to At /T < 0,1 MuH;
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T — TenyioBast HIOCTOSTHHASI BPEMEHHU, MUH.

T u 1 onpesensFoTes: B 3aBUCUMOCTH OT TOKA TATOBOTO 3JICKTPOJBHUrATENs IO
TETUTOBBIM XapaKTEPUCTUKAM.

[IpeBbilieHUE TeMIEpaTypsl TSATOBOTO SJIEKTPOJABUTATENS HAJll TEMIEpaTypoOi
HApy>KHOTO BO3JyXa MPH AHATUTUYECKOM METOJE PACCUUTHIBAIOT IO CIEAYIONIHM
obpazom. Heobxoaumeie Toku |, ompenensitor mpu pabore TemioBo3a U3 rpaduka
1:(S). st kaxxmoro pacuéra 6epyT TOKM B IBYX COCEIHUX TOYKAX, MEXKITY KOTOPBIMH
Ha TpapuKe TOK M3MEHSIETCS MPSIMOJIMHEHHO, HAYWHAS CO CTAHIIUU OTIIPABIICHHS.
W3MeHSIoMmMIACS Ha STOM OTPE3Ke TOK 3aMEHSIIOT HEM3MEHHBIM CPEIHUM TOKOM Iy ¢p
Wik | ¢p, KOTOPBIE OMPENEIISAIOT 1O (hopMyJIe:

CpeI[HI/Iﬁ TOK JJICKTPOJABUIATCIIA —

liep = (lar + 12)/2 (100)
WJIA CPEIHUM TOK TeHEpaTopa —
Ir cp = (Irl + |r2)/2 (101)

3areM MO TEIUIOBBIM XapaKTePUCTUKAM WM KPUBBIM To( |;) HAXOAT 3HAUCHUS
TEIUIOBBIX MapaMeTPOB T W T, a mo kpuBbIM t(S) ompenensioT Bpems, B TCUCHHUE
KOTOPOTO MPOXOAUI TOK |y op UK |, ¢p. IlOACTABIISS yKa3aHHBIE BETMUUHBI B (POPMYITY
(98) paccumTHIBalOT MPEBBIIMICHHE TEMIIEPATYPhI TATOBOIO 3JCKTPOIBUTATEIS HIIH
re’Heparopa Jijisi IEPBOro OTpe3Ka MyTH.

Ha BTOpoM  oOTpe3ke KpUBOW TOKa  IPEBBILMIEHUS  TEMIIEPATYpPbI
AIEKTPOABUTATENSI PACCUUTHIBAIOT aHAJOTUYHO, HO 32 HAYAJIBHYIO TEMIIEPATypy To
NPUHUMAIOT TPEBBIINICHUE TEMIEpPaTypbl T B KOHIIE MEpBOro oTpe3ka. Paccuér
NPEBBIIEHUA TEMIEpaTyp TATOBOIO BJIEKTPOJABUraTesii WM TeHepaTopa Ha
MOCJEAYIONIUX YYaCTKaX BBITIOJHSIOT TAKUM ke 00pa3oMm.

N3 mnosiydeHHBIX MPEBBILICHUN TeMIepaTyp TATOBOIO 3JEKTPOABUTATENS WU
reHepaTopa BBIOMpAIOT HaWOOJBIIYI0O M 3aTeM TMPUBOIAT €€ K pacuETHOM
TEeMIIepaType HApY>KHOTO BO3yXa Mo ¢popMyJie:

Ty=TKcsKys, (102)
I71€ Ke; — KOAPUIIMEHT ce30Ha, MpUHUMAEMBbIii JieToM paBHbIM 1,0, a 3umoit — 1,1;

Kys — KOO PUITMEHT HApyKHOTO BO3/AyXa, MPUHUMAEMbIN U3 Ta0muip! 11.
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Ta6nuna 11 — 3HaueHus koapduireHTa Hapy>KHOTO BO3TyXa

O6morki T Pacuétnas Temneparypa Hapy>KHOTO BO3tyXa tyy, °C

0 5 10 15 20 25 30 35
MIOJIFOCOB 0,9 092 | 094 | 0,9 | 0,98 1 1,02 | 1,04
AKOPS 0,94 0,9 | 0,9 | 098 | 0,99 1 1,01 | 1,02

PacuétHyio Temmeparypy Hapy»HOTO Bo3AyXa tys ONpEnensioT Mo JaHHBIM
METEOPOJIOTHYECKON CTAaHIIMM KaK CPEHIO0 MHOTOJIETHIOI (HE MeHee 5 JIeT) Mo
3amepaMm B 7, 13 u 19 4 mo MeCTHOMY BpEMEHHU:

b2t + g
HB 4 !

rae t7, ti3, tig — cpeHss TeMIiepaTypa Hapy»KHOTO Bo3ayxa 7, 13 u 19 u.

(103)

Korna pacuérHoe npeBblllIeHHE TEMIIEPATYPbI OKAXKETCS BBIIIE JOIYCTHUMOTO,
HEOOXOMMO MPHUHSTHh MEPBI K CHUKEHHIO TeMIIepaTypbl. TaKUMU MepaMu SIBJISIFOTCS:
oOcCiTyKHBaHUE ydyacTKa 00Jiee MOLIHBIM JOKOMOTHBOM;

MOATAIKUBaHUE TT0€3/1a HAa JIMMUTUPYIOIIEM MIEPErOHE WM YYaCTKeE.

KonTpo/bHbIE BONIPOCHI:

1. Ot 4ero 3aBUCHUT HarpeBaHUE IEKTPUUECKUX MAILIUH?

2. Uto mpumeHseTcs Al yYMEHbBIIEHUS HarpeBa TATOBBIX 3JIEKTPUUECKUX
MaIluH?

3. Kakas creneHp HarpeBa BIMSET HA U3OJISALUIO ANEKTPUUECKON MalTUHbI?

4. Yto HYXHO MNPEANPHUHATH, €CIU PACUETHOE MPEBBILICHHE TEMIIEpaTyphl
HarpeBa 3JIEKTPUYECKUX MAIIUH OKaKETCSI BBIIIE IOITYCTUMOIO?

5. Kak ananutudecku mpousBoauTcs pacu€t HarpeBa TO/]?
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Jleknusa 28

Cnoco0bl IJKOHOMMH YJIEKTPHUYECKOH IHEPTr UM

Ilnan nexyuu

28.1. Cnocobul ymenvuienuss pacxooa 31eKmpuiecKoll SHepeun

28.1. Cnioco0bl yMeHbIIeHHS PACX0/a YIeKTPUYeCKO IHeprun

XKenesHoOpOKHBIM TPAaHCHOPT — KPYHHBIA MOTPEOUTENh AIIEKTPUUYECKOU
HHEPrUM, NOITOMY €€ SIKOHOMHOMY PaCXO0JI0BAaHUIO YAENISEeTCs 00IbII0C BHUMAHUE.

YToObl YMEHBIIUTh PACXOJ] IEKTPOIHEPTUH HEOOXOAMMO CHU3ZUTH OCHOBHOE
COIPOTHUBIICHUE IBWKECHHUIO. Pacxonx 3JIEKTPOdSHEPIMU NPU YBEIUYEHUU CKOPOCTH
JBUKEHUS BO3pAcTaeT B OOJbIIECH CTENeHU, yeM CKOpocTh. [loaTomy npu onHOU H
TOM JK€ CKOPOCTH JIBHKEHHUS PACXOJ JIEKTPOIHEPTUM MEHBLIE B TOM CiIydae, Korjaa
(akTHUecKasi CKOpOCTh OJIM3Ka K CPETHEN.

bompmroe 3HaueHWe I CHMJKEHMS pPAacXola dJIEKTPOIHEPTUH  HUMEET
TEXHUYECKOE COJIEP’KaHUE IOJABUKHOIO cOcTaBa. [10BBIIEHHBIE U3HOCHI B XOJ0BBIX
YacTAX MPUBOJAT K YXYAIICHUIO IUIABHOCTH JBWKEHUS JIOKOMOTHBA, MOSIBIEHUIO
NOBBILICHHBIX KOJIEOaHUN X YacTel 1 00siee BHICOKOMY PacXo/y JIEKTPOIHEPIUH.

UToOBl yMEHBIIUTH BpEMs XOJa IO MEePEroHy, HEOOXOAUMO MPH ABUKEHUU 10
CIIyCK pa3BUBAaTh HAUOOJBIIYIO TOMYCTUMYIO CKOPOCTb JJIsl MOCJEAYIOIIEr0 MpoXoaa
nmogbéMa 3a CYET  HAKOIUIEHHOM  KMHETHYEeCKOM  JHepruu. lIpaBuibHOe
WCIIOJIb30BaHNE KUHETUYECKON JHEPTUM MOE€31a ITO3BOJIIET 3HAYMUTEIBHO CHU3UTH
pacxoz dIEKTPOIHEPIUH.

IlepeBo3ka rpy30B B HEINOJIHOBECHBIX COCTaBaX WM B HE IOJHOCTHIO
3arpy’KEHHbIX BaroHax YBEJIUYHMBACT YIEIbHOE CONPOTHUBJIEHUE [BH)KECHUIO, a
CJIEIOBATEIbHO, MEPEPACXO]l 3JIEKTPOIHEPrMH Ha TAry mnoe3fqoB. C yBelHYEeHUEM
Macchl NIOE3/1a U 3arpy3KH BarOHOB CHUYKAETCSI PACcXOJ dJIEKTPOIHEPIUU HA €IUHUILY
nepeBe3€HHOro rpysa. OgHako mMacca COCTaBa HE JOJKHA MPEBBIIIAT KPUTUUECKOU
HOPMBI, TaK KakK MPU 3TOM YBEIMYMBAETCS OOKCOBaHME KOJIECHBIX Map JIOKOMOTHBA

WU OyJIyT eperpeBaThCs OOMOTKH TATOBBIX AJIEKTPUUYECKUX MAIIIHH.
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Pacxon »snekTposHeprum npu ABUKEHWHM NO€3[a MO YKIOHAM U KPUBBIM
3aBUCHUT OT MX KPYTHU3HBI U MPOTSKEHHOCTH, pagdyca W JJIMHBI KPUBOW, pPEKUMA
BEJICHUS WU CTENEHH HCIOJIb30BAHMS PEKYIEPATUBHOIO TOPMOYKEHHUS Ha BPEIHBIX
cryckax. Pacxon 3ieKTposHEpIuu BO3pacTaeT C YBEJIMUYEHUEM KPYTU3HBI OABEMA U
BPEMEH JBHKEHHUS MOE€3/1a 0 HEMY, @ HAa KPHUBBIX y4acTKaxX MYTH YBEJIUYUBAETCA C
yMEHBLIEHUEM pajanyca KpuBoi. Cien0BaTeNbHO, HA y4acTKaX, UMEIOMIMX OOJIbIIOE
YUCJIO KPUBBIX MAJoOro pajanyca, JJIEKTPOIHEPTUs IMPU MNPOYUX PABHBIX YCIOBHSIX
OyIeT u3pacxo0BaHO OOJIBIIIE.

YacTts 3a11acéHHON KMHETUYECKOW M MOTEHIUAIILHON SHEPTUH 110€3/1a TepAeTCs
B TOpPMO3ax IIpM TOPMOXEHHMH. E€ KOIMYEeCTBO 3aBUCUT OT KBaJpara HadaJbHOU
CKOPOCTH TOPMOKEHHSI, MACChl TTO€3/]a U YKCIIa OCTAHOBOK MJIM CHM)KEHH CKOPOCTHU
C NPUMEHEHUEM TOPMO30B, a IPH CJIENOBAHHHU IO CIYCKYy — OT €ro KpyTH3HBI U
NPOTSHKEHHOCTH. JIJI1 yMEHBILIEHUS pacxo/ia 3JEKTPOIHEPTUU HA OKPBITHE MOTEPH B
TOPMO3aX HEOOXOANUMO YMEHBIIUTh YUCIO OCTAHOBOK U MECT OIPAaHUYEHUSI CKOPOCTH
JBHYKEHUS MTOE3/10B.

Oco0OEHHO BENHMKM MOTEPH H3-32 OCTAHOBOK IIOE370B IMpPEd 3aKPbITHIMU
CUTHAJIAMH WM H3-32 HOpY IOABIKHOTO cocraBa. OJHa Takas OCTAHOBKA IpHU
MHTEHCUBHOM JIBJKEHMH MO€3/10B BbiOMBaeT u3 rpaduka ao 10..15 moe3nos. mpu
ATOM Tmepepacxonyercs a0 2.5 Teic. KB1'u anexkrposnepruu. I[loatomy uétkas
OpraHu3alys JBM)KEHHS IMOE€3/10B U OTIIMYHOE COJEpKaHUE MOJBHKHOIO COCTaBa
o0ecrneunBalOT IKOHOMUYHYIO Pa0OTy TOKOMOTHBOB.

[Ipu Tporanmm u pa3roHe moeszaa JOKOMOTHB paboraer ¢ moHmkeHHbIM KIT/I.
[ToaTomMy BpeMs pa3roHa HEOOXOAMMO CHUXAaTh 3a CUET UCHOJIb30BAHUS BO3ZMOXKHO
OONBIIMX CHJI TATM U yckopeHuiul. lloBhlllIeHME YCKOpEeHHS TpH COXpPaHEHUU
OJIMHAKOBOT'O TEPETOHHOTO BPEMEHU AAET BO3MOXKHOCTH JIOJIBIIE CIIEJOBaTh Ha
BbIOETre M Ha4yaThb TOPMOXKEHHUE MPU MEHbIIEH CKOPOCTH JBWXKEHUs. (1 cHuKeHus
pacxojia 3JIEKTPOIHEPIUH HEOOXOJUMO, YTO JIOKOMOTHB pabOTaj B 30HE BBICOKHX
3HayeHun KII/I.

B HekoTOpoll CTENmeHW HIIEKTPOIHEPTUI0 MOMXKHO COKOHOMHUTH 3a CYET

CHIKEHHS €€ pacxola Ha COOCTBEHHBIE HYXIbl JIOKOMOTMBOB M Ha paboTy

109



BCIIOMOI'aTCJIbHbBIX MCXaHNM3MOB M MallllH. HaHpI/IMep, YMCHBIICHHEC YTCUCK BO3yXa
Ha JIOKOMOTHMBE M OCOOCHHO B COCTaBE HpI/IBGILéT K MCHBIICMY BPCMCHHU pa6OTLI

KOMIIpECCOopa, a, CJICA0BATCIbHO, K CHUKCHHUIO 3aTpaT SHCPIUM.

KOHTpOJIl)HbIe BOIIPOCHI:

1. Kakwue (pakTopsl BAUSIOT Ha PACXO/ SJICKTPOIHEPTHH?
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