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BBEJAEHUE

OCHOBHBIMHU MPUYMHAMHU POCTA YUCIA JOPOXHO-TPAHCIOPTHBIX MPOUCIIE-
CTBUU B Hallled CTpaHE SIBISIOTCS: POCT aBTOMOOMIIBHOTO MapkKa MPH HEYIOBJIE-
TBOPUTEJIBHOM COCTOSSHUM HUMEIOUIEHCS TOPOXKHOU CETH; OTCTaBaHUE B CTPOHU-
TEJIbCTBE COBPEMEHHBIX aBTOMArucTpajeil U pEKOHCTPYKIHHU IKCIIYaTUPYEMBIX;
HEJOCTaTKW B OpPTaHU3ALUHUU JOPOXHOTO JBHKEHHUS; CTAPEHHE TEXHUYECKUX
cpeactB OJ1J1; HemocTaTOUHBIN MpodecCuOHaNbHBIN YPOBEHb BOJAUTENICH; HU3KAS
OUCLIUIIINHA BOIUTEIEH U MEUIEX0I0B; HEYAOBIECTBOPUTEIBbHOE TEXHUUECKOE CO -
CTOSIHME WHIMBUIAYAJIbHBIX TPAHCIOPTHBIX CPEJACTB; HEKBaIUPUIUPOBAHHOE
TEXHUYECKOe OOCIyX)HUBAHHUE;, HECOBEPUIEHCTBO TexHuueckoro cmorpa ATC wu
npyrue. Jas moBeilieHUs: 0€30MaCHOCTU HOPOKHOTO JIBUKEHUS TpeOyeTcs pelie-
HUE MHOTHX NpoOJeM, B TOM YHUCJIE MOJATOTOBKA KBaIU(UIUPOBAHHBIX MHKEHE-
POB IO OpTaHU3alUu U 0€30MaCHOCTU JOPOKHOTO JIBUXKEHHUS. DTO HEBO3MOMKHO
0e3 npuoOpeTeHus CTYyJICHTAMU MPAKTUUECKUX HABBIKOB MO BCEM MPODUIUPYIO-
MUM JUcHuIImHaAM, TnpeaycMoTrpeHHbIM @DOI'OC u  y4yeOHBIM ILIaHOM 11O
HanpayieHUuto mMoAroToBKM 23.03.01 «TexHOoJOTHS TPAaHCIOPTHBIX MPOIECCOBY.

«be30macHOCTh TPAHCIMOPTHBIX CPENCTB» SIBISETCA OJHON M3 TPOPUIH-
pYIOIIMX AUCHUIIWH JUIsi HampaBiaeHuss noArotoBku 23.03.01 «TexHomnorus
TPAaHCHOPTHBIX mpoueccoB». OHa J0oJKHA CcPOPMUPOBATH Yy CTYJACHTOB
BCECTOPOHHEE MPEJICTaBICHUE O KOHCTPYKTUBHOM Oe3omacHocT ATC u BiausiHUE
UX DKCIUTyaTallHOHHBIX CBOMCTB Ha 0€30MacHOCTh JABWXKEHUS. B cBsI3u ¢ 3TUM B
HACTOAIIMX METOJIMYECKHX YKa3aHHUSAX OCHOBHOE BHHUMAHHE YJIEJIECHO pacyueTry
XapaKTEePHBIX JJIEMEHTOB KOHCTPYKTUBHOW 0€30MacHOCTH aBTOTPAHCHOPTHBIX
cpeactB. OHHM cOCTaBJI€Hbl B COOTBETCTBUM ¢ pabodeil mporpamMmoi Mo
nucuumninHe «be3onacHoCcTh TPAaHCHOPTHBIX CPEACTBY.

KypcoBasg paboTa BBINOJHSAIOTCS BO BTOPOM CE€MECTpe B MpoOIecce H3yde-
Husg auctuniaudbel BTC ansa BeIpabOTKH U OTpaObOTKU HABBIKOB MPOBEACHUS pac-
YETOB 3JIEMEHTOB KOHCTPYKTUBHOU Oe3omacHoct ATC.

KypcoBas pabGoTa BBINOJHSETCS CTYJACHTOM HMHAWUBUAYAJIbHO U O(DOPMIIS-
€TCSd B BUJEC TMOSICHUTEIbHOM 3alHUCKHU C JEMOHCTpaIlMel cXxem, MPOBEICHHBIMHU
pacyeramMu U T.J. B TMOSCHUTENBHON 3amMCKE JOJXKHBI ObITh YETKO U aKKypaTHO
M3JI0KEHBI: OOIMEe CBECHUS U3 TEOPUHM MO TEME 3aHSITUI; UCXOJHBIC TAHHBIE K
pacyeTry; pacueTHbie (POPMYJIBI U CXEMBbI; MOCIEA0BaTEeIbHAS pacyeTHAs CXEMa;
pacyeT 0e3 mpoMmycKa MPOMEKYTOUHBIX BBHIYUCICHUN U TTpeoOpa3oBaHUN C COOT-
BETCTBYIOIIMMH CChUIKAMH Ha CIPAaBOYHBIE MOCOOWS, HOpPMAaTUBHBIE JOKYMEHTHI
U Jpyrue TMEePBOUCTOYHHUKHU, BBIBOJABI MO paboTe M PEKOMEHJAIlMM Ha OCHOBE
pacyeToB; CIIUCOK MCTI0JIb30BAHHOM JIMTEPATYPHI.

CxeMbl M 3CKH3bl BBIMIOJHSIOTCA KapaHjaamoM. Taliuibl HYMEpyHTCS B
MOPSAIKE UX PACTIOJIOKEHUS B 3alIUCKE.

[Tpu 3ammuTe BBINOJHEHHON pabOThl CTYJEHT JOJKEH B MOJHONW Mepe 000CHOBAThH
BBIOOP CX€M, IMOKa3aTh 3HAHKE OCHOBHBIX 0003HAYEHUI U MMapaMeTPOB



1. KOMIIOHOBOYHBIE ITAPAMETPbLI ABTOMOBUJIS
U NX BJIUSAHUE HA BE3OITACHOCTb JIOPOXKHOI'O ABUXKXEHUSI

1.1. Pacuer HIMPHIHBI AHHAMHYECCKOI'0 KOpuaopa

[Tojt qMHAMMYCCKUM KOPHIOPOM aBTOTPAHCIIOPTHOTO CPE/ICTBA ITOHMMA-
eres IYMpPHHA 110J10CkL Jopory (1poesikeit yacTu), neodxoaumon s Gezomnac-
HOT'O CI'O JIBHIKCHUSI C 3aJlaHHOI CKOPOCTBHIO.

Ha npsiMoauHEiHOM yuyacTKE JHHAMMUYECKHH KOPWIOP OHPEACISIOT 110
IMITUPUYCCKUM (POPMYJIaM CIIEAYIOLICTO THUIIA

By =aV + B, +03, (1
e o — ko puupent, 3aBUCIIUE 0T KBATM(UKALMH BOJTENS M ero neuxodhu-
sposioruyeckoro cocrostuust, o = 0,015 — 0,054; B, — rabapuTHast IMpHHA aBTO-
MOOHIIS, M; ¥ — CKOPOCTH JIBHXXCHUSI aBTOMOOWIIS, M/C.

3Hauenust B, BLIOUPAIOT 110 3a1aHUI0, & CKOPOCTh MBWIKEHHUS 3a/1aCTCsl B UH-
repsasie o1 10 o 100 km/u. PacuerHble 3nauenus By, M, nosydetssie 1o gopmysie
(1), yxasbiBatorcs B Tabul. 1, Mo HUM CTPOAT IpaduK 3aBUCUMOCTH JMHAMUYCCKOIO
Kopuzopa o1 cxopocTy aBromModbuist — By = f(V).

Tabmua |
‘ 3HaucHus By B 3aBMCUMOCTH OT V/
V, xm/u 10 20 40 60 80 90 100
V, M/c -
B, M

Ha kpuBosMHEHHOM y4acTKe AOPOrH HIHPHHY HPoedKeH yacTd (JMHaMuue-
CKUI1 KOPUIOP) MOYMCHO BBIMMCIIMTL HA OCHOBE CXEMBb, IPUBEICHHON Ha puc. 1. !
M3 510l cXxeMbl OYEBUJIHO, YTO
Bll\' =Ry =Ry (2)
rpe Ry, Ry — Hapy)KHBIH M BHYTPEHHUI rabapUTHBIE Pa/inyChbl II0BOPOTa aBTOMOOKILS,
B',\. - rabapuTHas 1IMPUHA [IPOeBKEH JIOPOrd B CTATHKC, T.c. Oe3 yuera ckopocTy M

HoupasouHoro koadypuiimenra (3amnaca), IpUHUMaEMOoro B pacuerax pasHbiM 0,3 m.
|

Puc. 1. Cxema JiBHOKEHHsI OJUIOYHOrO aBTOMOOWIISI Ha KPHBOIHIICHHOM yyacTKe

Kak u3BecTHO, cpejHuid pajuyc noBopoTa (TpackTopus JABMIKEHUS TOUKH
LICPCCEUCHUSI OCH 3a{HEI0 MOCTa M IPOIOJILHOI OcH aBTOMOOMIIST) otpeyessier-
¢st 110 popmyJie

ch = _é_ >
g6
rne L — 6a3a aroMo0Ouinst, M; € — yroJi 1oBopoTa yrnpasiisieMbIX KOJiec, rpa.

(3)

4



3anaBasch BesnyuHol yrua 6, no gopmyse (3) onpenessior R, 3Have-
HH31 KOTOPOT'O 3aHOCAT B Tabynue 2.
M3 pucynka | BuiHO, 4TO

B .
Run = ch "_2”‘; Ru = \/(L +* C’l )2 + (R:m + Ba )2 ] (4)

rie C) — repeliHuil csec aBToMoOMIIsL.

Pacuernbie 3HaueHust R, R, u B',\, BbIuKCIIcHHbIE 110 (hopmyiiam (2-4),
3aHOCST B Tabuuuy 2, a BeianuuHel B, 1 C; 1aHbl B 3a/laHKH, T.C. BbIOMpalOT B
3aBUCUMOCTH OT MapKyd aBTOMOOMIISL.

Jis pacuera JUHAMHYECKOI'O KOpUJIOpa B, Ha KPHUBOIMHEHHOM yYacTke,
B 3aBMCHUMOCTH OT CKOPOCTH U yrila [I0BOPOTa YIpaBiIsIeMbIX KOJeC, 3HaueHust V
3aJlaloTcsl ¢ yuerom nokasareneil ycroiuusoctd ATC, a npejeinbHoe 3HaycHUE
) 3ajlaercst 0 TEXHUYECKUM XapaKTepucTukaM aBromobwist. Bee 3uaucmm By,
paccuntadsbie 1o popmyie (1), mozicrasisist B Hee BMecTo B, 3Ha4CHUsI B'., 3a-
HOCsITCS B TaOJI. 2 U CTPOST rpa(pMKy 3aBUCUMOCTH AHHAMHYECKOrO0 KOPHUIOpa
OT yrIJia [OBOPOTA YIPABISIEMBIX KOJIEC HIPU Pa3HbIX 3HAUCHUSIX CKOPOCTH aBTO-
MOOWMJISI, KaK MIOKA3aHO Ha PUCYHKE 2.

Tabuuua 2
Pacqerﬂme 3HAYUCHMA lTElpﬁMCTpOB JIIs1 onpe,ueneﬁm BK
Ha KPUBOJIMHEHHOM Y4aCTKE JIOPOI'd

0 2 4 8 12 16 20 24
R.,, M
AB.., M
Rll’ M
o

B,\ s M (V=10 xm/)
By, M (V=20 xm/u)
BK.A‘/), M (V=4O KM/‘I)

BK.I\'IH M

0 4 8 12 16 20 24 28 Q,pan

Puc. 2. I'paduk 3aBHCHMOCTH JAMHAMHYECKOT0 KOPUOPa OT yIJia OBOPOTa
YIPaBIsIEMBIX KOJIEC aBTOMOOHIISI

besomacHyio aucTaHLMIO ME}Ly aBTOMOOMIIAMHU /] OUPEALISIOT 110 pa3-
JINYHBIM dMOHUpHUYECKUM (POpMyJiaM, T.K. Ha HEC BIHSIOT OYCHb MHOIO (paKTo-
POB: CKOPOCTH M TEXHUYECKOEC COCTOSHHC aBTOMOOMIISL; JIOPOXKHBLIC YCIIOBUSI,
cpeia; BUI TpaHCIopra; KBauuuKaius, CTCHCHb YTOMJICHHOCTH M KyJILTYpa
BOMCICHMSI BOIUTENS U JIP.



1.2. Pacuer qucranuuu 6€301aCHOCTH NPH ABMIKETHA aBTOMOOMJIsI

Junamuueckuid rabapur asromMoOusst Ly BKIIOYACT Cro JUIMHY L, U JIMCTaH-
M0 OC30ITaCHOCTH MEX/Y JIBIDKYLIMMUCS TPAHCIIOPTHBIMHM CPEACTBAMH, T.€.
Lo=1L,+ /.

Jlouycrum, uro pucraHuys /J 10JpkHa ObITh paBHA MOJIHOMY OCTaHOBOUHO-

MY IyTH .S, BegoMoro (Biiepeu Asikyiierocs) asromodusst. Torpa
y? :
Ly =Lg +(tp+1p +0.50, ) 4-;/—;+ Lo, (5)
J3

[JIC ), — BPCMSI PEAKLIMK BOMMTENIS; £y, — BPEMs cpabaThbiBaHusl TOPMO3HbLIX MeXa-
HU3MOB; £, — BPEMsI HapalBaHUsL TOPMO3HBIX CHII IO MAKCHMAJIbHBIX 3HAUCHHMIT
[IpY HKCTPEHHOM TOPMOXKECHHUH; j3 — ycTaHoBuBLIeces: 3ameuicHue. 1o pasubim
PCKOMCH{ALIMSM, 3a30p MEXy MCUICHHO JBIKYLIMMHUCI aBTOMOOHIAMU L,
JOJDKCH COCTABUTH B npejienax 2-4 m.

CriocoOpl pacuera ocTaHOBOYHOIO ¥ TopmosHoro nytd ATC paccmorpe-
HbI B paszene 3.1.

Jlst Gosiee rouHoro pacuera {1/ B (opmyiy (5) HY)KHO BBECTH MOIPABKY
Ha TO, YTO IIP¥ BKJIOYCHUH CUIHAJIa TOPMOMCCHHS BCIOMOIO aBTOMOOWMII ciie-
AYIOLMI 30 HUM BOJUTENb TOXKE 00s13aH 3aMCUIUTL CKOPOCTL CBOEr0 aBTOMOOH-
1. B ciyvae 9KCTPEHHOTO TOPMOXKEHHMS HIIM [IPU HEOOX0AMMOCTH CYUIECTBCHHO
CHHU3UTH CKOPOCTh ABVIKCHUS JUCTAHIMIO OE3011acCHOCTH HY)XKHO OIPEICIIUTH 10
cietyolei opmysie

M1 =Lo 4.,,,1{;_4)11, (6)
v o) 2
TIIE j; M j — 3aMCJUICHME C3a/(1 JIBMIKYLUEIOCS U BEOMOI0 aBTOMOOMICH; V — ux
CPC/IHsIsl CKOPOCTb.

IIpu pacuere pucranumu O6ezonacHocty 110 ¢popmyiam (5) wim (6) upeno-
JlaBateilb JOJDKEH JIaTh 3a/IaHUE KOKJIOMY CTYJCHTY, B KOTOPOM HEOOXO0IuMMO
yKazaTh Mapky aBroMoOwIst Wi aBro0yca, 3HAYCHUS 3aMEJUICHHS 1IPH dKCTPEH-
HOM TopMOXKeHUH (HyscHO BeIOpath o 'OCT P 51709-2001 «Tpebosanus 6e30-
[TACHOCTH K TEXHHUICCKOMY COCTOSIHMIO ¥ METO/IbI IPOBEPKU»).

Pacyerabie 3HaucHus /{ Npu pa3HbBIX CKOPOCTAX aBTOMOOWIECH V' Hy)XHO
BrMcarh B TabJ1. 3 ¥ HOCTPOUTH rpaduK 3aBUCUMOCTH /] OT CKOPOCTH aBTOMOOMIISL
(puc. 3).

Tabiuua 3
Pacuer pucrtaduuu 6e3011aCHOCTH

Vep, KM/ 40 50 60 70 80 90
Vep, MI4
J;, m/c?
Jo, M/c?

A, m




p/Y

30 40 50 060 70 80 Veps KM/Y

Puc. 3. I'paduk 3aBUCUMOCTH JiUcTaHIIMH 6€30T1aCHOCTH OT CKOPOCTH U
YCTaHOBUBILETOCs 3aMe/UICHNsI

2. OIIPEJIEJIEHUE BPEMEHM Y TY T
SABEPINEHHOI'O OBI'OHA

2.1. Pacuer Bpemenyu 1 nyTu o0rona npm 1nocrosinnoi
CKOPOCTH aBTOMOOMIIEH

O6rou npezcrasisieT coboi OnacHblil 1 OTBETCTBEHHBI MaHEBP aBTOMO-
Owisl B TPAHCIOPTHOM IOTOKE, TaK KAK CBS3aH WJIM C BBIC3JIOM Ha BCTPCUHYIO
OJIOCY, WIIY C U3MEHEHHUEM I0JIOMECHUS B [IOTOKC TpaHCHOPTHLIX cpepcts. O6-
roH Tpedyer cBOOOAHOIO NPOCTpaHCTBa Hepel oOroHsiommuM aBromMobuieM H
COBEPLUACTCS, KAK MPABHIIO, IIPU OTHOCUTENILHO BLICOKOHW cxopocTH. Dto 0by-
ciosnuBaer 6osbiioi puck cosepuienust ATII pu obroue.

B 3aBHCUMOCTH OT YCIOBUM JBMKEHUS! (IUIOTHOCTH TPAHCIIOPTHBIX 10TO-
KOB, CKOPOCTH M Jip.) OOIOH MOXKET COBEPUIAThCS JIMOO € IOCTOSIHHOW CKOPO-
CThIO, JINOO0 ¢ pasroHoM. OOroHbI C MOCTOSIHHOM CKOPOCTbIO BO3MOXKHBI Ha J10-
porax ¢ UIMPUHOM mpoesxeit yacty 6oliee 7-8 M U MHTEHCUBHOCTBIO JBHIKEHMS!
B oboux Hanpasienusx mesee 40-60 aBr./u. Cxema o6rona TpaHCIIOPTHBIX
CPEICTB Ha JBYXIIOJIOCHO IOpOre 1oKa3aHa Ha pucyHke 4.

Y3 pucyHka 4 BUIHO, YTO MHUHMMAaJILHOE paccTosiiue obroda, HeobXxoauMoe
JULSL €0 3aBEPLICHMSI LIPY HOCTOSIHHBIX CKOPOCTSX JIBWKEHUS obrousiemoro 2, 06-
FOHSIOLIErO | ¥ BCTPEYHOro 3 aBTOMOOMIIeH, MOYKHO ONpPE/ICIUTh KAk CYMMY

Sos = Ay + Ly + Sy + My + Ly, (7)

rue A v [, — puctaHiuy 6€301acHOCT MEXY aBroMoOuisiMy (COOTBCTCTBCH-
HO MHJeKCY); L) u L, — ux rabapurHas JUIMHA,

ITockonbky
' S¢ =hpa¥is (8)
Sy =tesVas )
TO, petast coBMeCTHO popmyiist (7 u 8), ronyyaem

5. = L +L, + D, +D, V- Ly, + Ly, Vs (10)

Vi —¥y Vi=V,

S Ly+Ly+Dy+D
WL R /1 2 (11)

4 V=V,



'Vul > l ORISR 3
=)
1 2 2 2 |
5 - -
_ S| _ L, S, Sa | Ly
T P Gl B o

Puc. 4. Cxema o6rona ¢ BHIE310M Ha BCTPEUHYIO TOJIOCY

MuHUMAILHOE PacCTOsIHIE, KOTOPOE JOIDKHO OBITH CBOGOHBIM Tepe) 06-
FOHsIONMM aBroMobuseM B Hadase 06roHa (PacCTosHUE JI0 BCTPEMHOIO aBTOMO-
OuILI), HY)HO OTPEACIHTD ¢ YUCTOM S5, OTpejensieMoro 1o (popmysiam (8-11) u
CKOPOCTH aBTOMOOMIIA 3, JIBUTAIOIIErocs Ha BCTPEUHOI MOI0CE JIBHIKEHHUS:
%(Vﬁlﬁ)- (12)

Jist pacueros stydine BbIOpaTh V3, paBHO# JOIYCTHMOM CKOPOCTH JBIDKCHHUS! Ha
JadHoM yuactie poporu corstacHo /11, Ckopocrs obroustoruero agromobuist. V,
HY>CHO 3aiaTh 110 TEXHUYECKUM XapaKTepucTiKam, T.e. npumMepHo 0,8 — 0,9 ot V.

[To 3aanmio penogaBaTesst CTYEHTb] OUPEUCISIOT Syg, L5 ¥ Sy, 110 (hOpMYIIaM
(8-12) jyist pasubIX 3HAYCHUH V5 M K NOCTOAHHBIX V), Vs, L), Ly, Pacuertbie jaHHbIC
BHOCAT B TaO/IMLLY 4 1 CTPOSIT rpaduKK 3aBUCUMOCTH Sys 1 £,5 OT CKOPOCTH OOI'OHSIEMO-
10 aBTOMOOMIISL V5, KOTOPYIO MOXHO 3aath B utrrepBasie 40-80 km/4 (puc. 5).

Tabumna 4
Pacuer BpemMeHu 1 1yt 00roHa 11py OCTOSHHOR CKOPOCTH
obrousrouero apromodminst (¥, = const)

Seg = Soﬁ +83 =Su()' +V3le6 =

Vs, km/u 40 50 60 70 80
4 % m/c
Snlia M
toﬁ, C
Sos, M loisy C

30 40 50 60 70 80 Vi xm/u

Puc. 5. 'papuky 3aBHCHMOCTH 1TyTH U BpeMeHK 0OTOHA OT CKOPOCTH
obromsemoro aBromoOuIs

8



2.2. Onpepenenve BpeMeny 1 nyTu o6rona ¢ pasronom
00roHsI0IEro ABTOMODMIIN

Eciin MHTEHCHBHOCTb ABIKEHHs B ODOMX HANpPaBICHUSIX Ha JBYXIIOJIOC-
HoM stopore npessimaer 150-160 apr./yac ((pa3a cBsA3aHHOrO WIJIM YaCTHYHO CBSI-
3aHHOTO JBIDKEHHs), TO aBTOMOOMIIN ABIKYTCS CIIOUIHBIM [IOTOKOM, @ CKOPO-
cru obrousowero 1 o6rousieMoro asToMobuIei BripaBHUBatOTCs. TOJBKO 1pH
OsIBJIGHHH CBOOOJHOIO MpOCTpaHCcTBa HAUMHAIOT OOI'OH, COYeTas €ro c pasro-
HoM. Pasron ATC npu oOrose JI0JDKEH BBLIIOJIHATLCS C MAaKCUMallbHOW WHTCH-
CUBHOCTBIO W IIPEKpallacTCs TJIABHO I0CIE ero 3aBeplucHusd. Peannsaiys tako-
ro pexxyMa BO3MOXKHA TOJILKO B TOM Cllyyae, KOrjaa uMecTcs HeoOXOoMuMbli HH-
repsasl Mexy obrousiembiM ATC 1 aBToMOOMIIEM, ABUTAIOMIUMCS BIICPEJIH HE-
ro. B nporusHoM cityuae Bojgurens obrousiemoro ATC tocne 3asepuicHust 00-
roHa OOroHsAIOUKUM aBTOMOOMWIEM OyIEeT BBIHYXJIEH KCTPEHHO 3aTOPMO3HUTh.
3HaveHusl BpeMeHU 00roHa ¢4, nyru obrosa S,; 1 ckopoctu obrousitouero ATC
B MOMEHT 3aBepuieHusi o0rosa V,; B 3aBUCUMOCTH OT CKOPOCTH OOIOHSIEMOI0
aBTOMOOWIISL ONPEICISIIOT IPEACILHBIC YCIOBUS, [IPH KOTOPLIX OOIOH MOMKCT
ObITh 3aBepuieH. /[ pacuera BpeMEHU U 11yTH 0OroHa ¢ pa3roHOM IPUMEHSIIOT
rpado-aHATUTUYECKUC U AHAJIUTHIECKHE METO/bI C YUCTOM TOr0, YTO

LAV AV
et e

Jnst ynpouieHust pacueroB JIONYCKaioT, YTo OOrOHSIIOUMA aBTOMOOHIIbL
JIBIDKETCSI C MOCTOSIHHBIM YCKOPEHHCM. YCKOPEHME IIPH pasroHe oObIYHO 1pu-
HUMatoT npuMepHo 0,7-0,8 OT fyax.

ITpu paBHOYCKOPEHHOM JBHMKCHHH OOTOHSIONIEI0 aBTOMOOMIII C HaYallb-
HOW CKOPOCTBIO V) = V5!

"
§ 8, <t & 1’206 : (13)

r(,5=\/D,+D2 +L1+L2%. (14)

U3z ¢popmysn (13 u 14) cnexyer, uro yeM BbILIE IPUEMUCTOCTH aBTOMOOM-
J151, TEM MEHbIle BeauuuHbl Sob # to6. [ToaToMy Bpemst U myTh oOroHa 3aBUCST

ot sanaca srosoit cumst A0m = Pn = (Fo + Pu) 3anac taru sasucur ot vexiu-
YECKMX xapakTepuctui U cxopoctu jsrxenus ATC. 3ajaBasi pasiduHbic 3Ha-
YCHUS Jygy (p V2 = const), HCOOXOAUMO ONpEACIUTh PacyeTHbIM METOOM
3HaueHus to6 u Sob no popmynam (13 u 14), Brucars B Tabiuily 5 4 nocTpouTh
rparKy 3aBUCUMOCTH OT Jyqr (pHC. 6).

Tabnuua 5
PacuerHbie 3HAUCHUS t,5 U Sps B 3aBUCHMOCTH OT YCKOPCHHSI
. 2
Jmaxs Mifc 0,2 0,4 0,8 1,2 1,6 2.0

: 7
Jpacus M/C
Snﬁ, M

Lis ©
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Puc. 6. I'padpuuu 3aBHCHMOCTEH BpeMeHH U TYTH 0OrOHA OT YCKOPEHUsI
obrousiomiero apromodmis (ripu ¥, = const)

3. TOPMO3HBIE CBOVICTBA ATC

3.1. Pacuer noxasaresieii TOpMO3HBIX CBOMCTB ABTOMOOMIISE

[Toxaszaressimu Topmosnoi puHamMuaHocTH ATC sBisitoTest: 3aMCJUICHUE /3,
BpeMs £, ¥ MYTh S, TOPMOXEHUs [P 3aJaHHOM CKOPOCTH; TOPMO3Hasi Cuia, e¢
HHT CHCHBHOC'l‘b HapacCTaHHs U pacupencueumi 110 KOJIECAM M OCSIM aBTOMOOMIISL.

W3 ypaBueHusi ABIKCHHSI aBTOMOOMIISN MpPU TOPMOXKCHHH 3aMCIUICHUC
MOXCHO ONPE/ICIUTh PACUCTHBIM METOOM I10 clelytomeil Gpopmyie

g anp + P) 4 P + Pmp (15)

Jy = 3 (l g»
“p

rae Py, — cyMMapHasi TOPMO3Hasi CHIIa Ha KOJIEcaX, PaBHas CUJIC CLICTUICHUS LIHH
¢ jgoporo#; Py u P, — cuiia CONPOTUBIICHMS IOPOI'Y M BO3JyXa COOTBETCTBEHHO;
P,y — Crya TPEHMST JBUTATEIISE U TPAHCMUCCHH; Oy, — KOI(D(pUIMEHT yueTa Bpa-
WAIOLIMXCS MAcC MIPY TOPMOXKEHUH (J,, ~ 1,04 — 1 ,08); G, — Bec aBromobuia (H);
g — yckopenue cBoGo/Horo najgeHus, g = 9,81 m/c’,

[Ipu 2KCTPEHHOM TOPMOXKCHMH, KOI'Ia TOPMO3HBIC CHJILI HA BCEX Kojecax
AOCTUIIIM 3HAYCHUS! CHJI CLCIUICHHS, @ TAKKE npcuc6per'1;1 cunamu Py, Pyu Py,

u3 ypasuenus (15), umeem

= @Y
o 6{![) ’ ( l 6)
re ¢y - KOX(PQUIMEHT CUCITICHMS UIMHBI ¢ JOPOroit (HY)KHO 3a1aTh COINIACHO J(O-
POXCHBIM YCJIOBHAM, UpHiIoikeHue A); y — koda(uuMeHT, yUuThIBalOWKMHA CONpo-
TUBJICHUE HOPOTH, Y = fEi; f— CONPOTUBICHUE KAUCHUIO; [ — YIJIOH JOPOrH (i = te0ty).
Eciu yunrsiBaTh CONPOTHUBIICHUE BO3/lyXa, TO

)
(o e ) (17)

ap a

rje k — koaduuuenr obrexaemoctn, He/m?;, F — noGosast 1ioiazgs aBroMo6u-
151, M%; V — ero ckopocTh, M/c (CHIIKaETCs 0T ¥ J10 HyJIs1).

Koadduupment cuemieHus wmH ¢ J0poroi ¢, npu TOPMOXKEHUM 3aBUCHT
ot mHorux (¢axropos. IIpejaenbubie 3HauCHMST KOdPPULMEHTA (@ JUIsL HEM3HO-

10



IHEHHBLIX LIWH MOXHO Bb]6pil'l'b 1o 'l‘aﬁnuue IIPUITIOKCHMUSI A vy 3ajgacerces 1npe-
[IoJ1aBATCIICM.

Benyuunna TOPMO3HBIX CWJI 3aBUCHT OT KOHCTPYKLIH '1‘0pM03HOF1 CHUCTCMbI,
€€ TEXHHUYECCKOTO COCTOSIHUSL, PACIIPCHCIICHUS HAIPY3KH Ha OCsIX ABTOMOOMJISI M OT
YUPABJSIIOUIEI0 BO3JACHCTBUsL BoauTesst. IIpy TOPMOXXKEHMH Ha TOPU3OHTaJILHOM
JIOpOre HOPMAJILHBIE PEAKLIMKM MOT'YT ObITh HalEHbI 110 ciiejtyioium (GopMmysiam

- G,(b+hyj,18)

21 3 , (18)
G,(a=h,j, /!¢
R, = 7 ]*j‘ 8)

i€ a, b, L — KOMIIOHOBOYHBIE TapaMeTpbl; /1, — BbicoTa Leurpa Tshikecty ATC,
[Tockonbky cuiibl cLEmIeHUst KOJIeC C JIOpOro 1py TOPMOXKEHUH LIepe/l-
HEro Y 3aJlHEr0 MOCTOB PABHbI
Pcul =R,10x = Ry (19)
PcuZ =R,20x =Ry ’
TO TOPMO3HBIC PEAKLHUU KOJIEC M3MCHAIOTCH B 3aBMCHUMOCTH OT MHTEHCHBHOCTH
TOPMOXKEHUSI ¥ HAIPY3KM Ha Kosiecax. B pacuerax yacTo J01ycKaioT, 4TO TOp-
MO3HbIE PEaKIMK BCEX KOJICC IMPAKTUYCCKM HE OTIMYAIOTCS M JOCTUIal0oT MaK-
cuMallbHbIX 3HauyeHui. Torja Bpems: OT Hauajla BO3ACHCTBHs BOMMUTENS Ha 1ie-
Jlajib TOPMO3a JI0 OCTAaHOBKM aBTOMOOMIIS, T.C. BPCMSI TOPMOXKEHUS
tmop ' tc +i1, + {ycm 4 (20)
a BpeMsi OT Hauajla BO3HHKHOBEHMs OnacHOW curyauuu 10 ocranoskn ATC
(BpeMst OCTaHOBKH)

Loem = tp i+, + tycm’ (21)
rze £, — BpeMs peakiun Bopurens (4, = 0,8 ¢); f. — Bpemst cpabarbiBanms (3anas-
J(bIBAHUS) TOPMO3HOU CHUCTEMBI, JUIsl OJMHOUHOro aBTOMOOMIISI € rujpaBiuc-
CKHM MPUBOJIOM TOpMO30B £, = 0,2-0,5 ¢, a ¢ nnHeBMaTHYeCKUM 11puBogoM — 0,3-
0,6 c; t, — BpeMsl HapacTaHUsl 3aMCJUICHUS; Iy, — HPOJMOIDKUTEIILHOCTL CHKE-
HHSI CKOPOCTH JI0 OCTAHOBKM IPH YCTAHOBMBIIEMCS 3aMeUICHUMM (MHTEpBa
BPEMCHM, B KOTOPOM 3aMEIUICHUC INMOCTOSIHHO). B pacuerax MOXHO HPUHATD
CIEAYIOIME 3HaUeHus £, ¢: 0,05-0,2 — st serkoswix asromobuieit; 0,05-0,4 —
JUIsl TPY30BLIX aBTroMobuiient ¢ ruponpusoziom; 0,15-1,5 — juist rpy30BbIX aBTO-
mMobGwmieit ¢ nuesMonpusozom; 0,2-1,5 ¢ — st arobycos.

TopmosHo# 1yTh (paccrosiHue, pOiJCHHOE aBTOMOOMICM OT MOMEHTA
HaXCaTHSl HA TOPMO3HYIO Ejaib /10 [OJHOH OCTAHOBKM aBTOMOOMIIS) MOXKHO
OTIpEJICIIATH 110 cieaytomen popmyre

1% 2
Sw=S. 4+ 5, + 8,00 =, + 0,5, +—2—> (22)

yem
a OCTAHOBOUYHBIH M1yTh :
v 2
+ 8. + 8, + Sy =, ¥1, +0,51,)W¢ + —0 > (23)
' J yem
rie Sy, Se, Sus Syem — PACCTOAHMS, IPOHICHHDIC ATC ¢ HauanbHOU ckopocThio V)
3a BPeMsl £, te, 1y U Ly, COOTBETCTBEHHO.

5, =,
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Ilpy nosHOM MCITIOJIB30BAHKUK CLECIICHUS C JIOPOr0Oil BCEMH KOJIECAMU aB-
TOMOOMIISE 3aMEJUICHUC MOXCHO onpeiesinTh 110 popmysie (16).

Y Muorux asromMobwiieit JoCTHUbL OAHOBPEMCHHO OJIOKMPOBKM BCCX KOJICC
HPAKTHUCCKH HE BO3MOKHO 110 pasiiduubiM puurHaM. [osromy juis npubimmken-
HBIX PACUCTOB HCIIOJIL3YIOT MONPaBOUHLIN KOAPPUIMCHT HPPEKTUBHOCTH TOPMOIKE-
uust K,. B ciydae, xorpa xoauumenT cuetieHmst mmH ¢ gqoporoi ¢,= 0,7 st Jier-
KOBBIX AaBTOMOOMIICH MOXCHO TpUHSITh K, = 1,15, JuIst Ipy30BBIX aBTOMOOMIICH [10JIHOM
maccol (Becom) Meree 10 1 K, = 1,3-1,5 ju1st aBroOycoB u Ipy30BbIX aBTOMOOMIIEH ¢
1nonHol Maccot Gy, > 10 T K, = 1,6-1,7. Tlpu masiom xoadpunuenre cuemsieHyst
LM ¢ J1oporo# (py < 0,4) wist aBroMoOuIeH Beex THIOB clieiyer upuanmarth K, = 1.

Ha ocnose ¢opmys (18-23) u ¢ yuerom xoddduimenra sdpdhexrusHo-
CTH TOPMO3HBIX MEXaHU3MOB 3HAUCHMS MaKCHMaJlbHO BO3MOXXHOT'O YCTaHO-
BUBLIEIO 3aMEUICHHUsI, BPEMSI M 11YTh OCTAHOBKHM aBTOMOOMIISL B cilydyae Hpu-
OJIDKEHHBIX PAaCUSTOB MOMKHO ONPEJEIISITH [10 CICAYIOUM (PopMyiiam

..
Jyem = g((”;( ¥) ’ (24)

B)

K.V
= . 0’5 e 0o 25
T =g oy By et B s (25)
KV

So =\t, +1,+0,5 a0, . 26
0 (p+ ct ,M)VO } 28((/’_‘- +W) ( )

3J1eCh COIPOTUBIICHUE Joporu
w=(fcosay+sinay),
IJC @y — Yroj IPOJOJILHOIO YKJIOHA HOPOTd. 3HaucHUsl [ MOXXHO BbIOpaTh M3
Tabsnup! (npuwioxenue B) wiu 3ajiaercst IIperojaBaTeiicM.
Ipunsaro Takke xapakrepusoBarb pabouylo TOPMO3HYIO cHcTeMy Koa(dhuum-
CHTOM pPaCIIPCUCIICHUSA TOpMOSHOﬁ CHJIBI ,B(,T 110 OCSIM M 110 KOJICCaM Ha O,LlHOI\"I OCH ﬂ,\-r:

P
Bor = —L—0
Pry + Pyp,

; (27)
po =l = Pn

" ¥ Tnp 3 T
riae Py v Pry — TOPMO3HBIE CHIIbI Ha KoJecax rnepepuen Pry u 3ajHeil Py ocel;
Py 1 Py, — TOPMO3HBIC CHJIbI Ha 1IPABOM M JIEBOM KoJiecaX. 3HaueHust Koo u-
LIKCHTOB f3,7 U Sy BBIYUCISIOT 110 (popmysiaM (27) Ha OCHOBEC CTCHIOBBLIX MCITbI-
TaHUH TOPMO3HBIX CUCTEM aBTOMOOMIICH.

IIpu BbIIONIHEHMH JAHHOH PabOTHI CTYACHTHI BBLIYMCIISIIOT OCHOBHbBIE Hapa-
METPBI (Jyem, fo ¥ Sp) B 3aBUCKMOCTH OT HAUaJILHOK CKOPOCTH aBTOMOOMILS B 1Ipoliec-
CC HKCTPEHHOI'0 TOPMOMCCHHSL [0 TIOJIHOM ocTaHoBKY. [IperiomaBaresns Bbyiaer 3a/a-
HHE KaXJIOMY CTYUEHTY, Biuodatouiee i (ioiacc) aBroMobuist v asrobyca, J10-
POMCHBIC YCIIOBUS MITH 3HAUCHUSL (y, Gy, [, 1IPEICIBHbBIC 3HAUCHHSI CKOPOCTH.

McXoubIe JlaHHBIC U PacyETHBIC 3HAYCHMSI, BLIMMCICHHBIE 110 (hopMysiaM
(24-26), nyxHo ykazatb B Tabi. 6 M1 7 U Ha UX OCHOBE HEOOXOJUMO CTPOUTH CO-
orsercreytomme rpadukd (puc. 7, 8). Pacuersl ciieayer npoBecTH, 3a/{aBasi KOH-
KpCeTHBIC. 3HaYCHUS KO PULIMEeHTa CLICIUIEH sl LKMH ¢ JOporoi (¢ = const), co-
MPOTUBJICHUS JOPOrH (C yKazaHUCM KaTCrOpUM, THIA J{OPOXKHOH OMSKIbI, ¢e
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COCTOSIHMSI, JIOPOMKHO-KIIMMATHYCCKHUX YCJIOBHi, CKOPOCTH aBTOMOOWISL B MO-
MCHT [IOSIBJICHHSI OITACHOCTH M T.J1.).
Tabnuua 6
PacuerHblc 3HaueHMSsI OKa3aTeICH TOPMO3HbBIX CBOMCTB B 3aBUCUMOCTH
OT CKOPOCTH aBTOMOOMIIS

Vo, M/c 5 10 15 20 25 30
J, mlc’
ty, C
So, M

Tabuuiga 7
PacuerHble 3Ha4CHMS TOKA3aTE/ICH TOPMO3HBIX CBOHCTB B 3aBUCHMOCTH
oT K03(puLMeHTa CLEnIeHUs! UIMH C OPOroii

oty 0,8+y 0,7+y 0,6+y 0,5+y 0,4+y | 0,34y

J, m/c?

ty, C

So, M

S M 5C Js
e _F

0=« 20~ &
60~ 151 6
401 .10 .4
20 5 T‘ 2
prebe  gabs 9

00 02 04 06 08 10 g

Puc. 7. I'pauk 3aBUCHMOCTH 110Ka3aTENEH TOPMO3HBIX CBOHCTB aBTOMOOMIISE
oT ko3 uIHenTa cueruIenys WU ¢ JOPOTOoil NPH MOCTOSHHOH CKOPOCTH

Sy M t,c VA

80-1~ ZOJ- 8

50 154 §

40 10 4

204+ 54+ 2

0o-~ o0~ o0 :

5 10 15 20 25 30 Ve

Puc. 8. l“pa(])mm 3aBUCHUMOCTH YCTAaHOBHMBILETOCst 3aMECIJIEHH A, TO]’)MOBIIOI‘O InyTH "
Bpemcnu TOpMO)KeIlM}l oT Hﬂ‘la]lbllOﬁ CKOpOCTH aBTOMO6Mﬂﬂ l'lpH l'lOCTOﬂHHOi"! (/’,\'
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naprPuajo’KEHHAN
ITpunoxenue A

3HaycHus KOIPPUIMEHTA CLICIUICHMSL Py

Tun noxperTus CocCTOsSIHUE [TOKPBITHS Py
AcdanbroberoH, Cyxoe sKciutyarupyemMoe, 0,70-0,80
eMeHTobeTOH CYXO0€ CBEXCYJIOXEHHOE, 0,60-0,70

BJIOXKHOE YUCTOE, 0,35-0,70
BJIOKHOC IPSI3HOC 0,25-0,55
I'paBuiinoe, wmeberounoe, | Cyxoe, 0,65-0,75
11Ie6CHOUHO-I'PaBUITHOC MOKpOE 0,35-0,50
I'pynrosoe Cyxoe yrpambosanHoe, 0,65-0,75
MOKpoe yrpamOoBaHHOE, 0,35-0,45
CYXO0€ B3pPbIXJICHHOE, 0,35-0,7
MOKPOE B3PBIXJICHHOE 0,3-0,4
TpassiHUCTO-IrpyHTOBOC Cyxoe, 0,5-0,7
MOKpOEC 0,3-0,4
JTro6oe ITokpbITOC PBIXJIBLIM CHETOM, 0,2-0,25
YTOIITAHHOE CHEI'OM, 0,2-0,3
JICJISIHOM KOPKOM, 0,15-0,2
obsieieHesoe 0,1-0,15
[Tpunoxkenue b
KosdpuumeHT COpoTUBIICHASI KAUECHHIO
JloposxHoe nokpeirvue Kosdppuuenr
LlemenT 1 acdanbrToOCETOH B XOPOILUEM COCTOSIHUHA 0,014-0,018
IlemeHT M acdanbToOETOH B YJIOBJIICTBOPUTEILHOM COCTOSIHUU 0,018-0,022

IHIe6enka, rpaBuii ¢ oO6pabOTKOM BSDKYLIIMMH MaTepUualiaMi
B XOPOLIEM COCTOSIHHUH

0,020-0,025

Illebenka, rpasuii 6e3 06padoTKH, ¢ HEOOJIBIUINMH BLIOOMHAMU

0,030-0,040

bpycuaria 0,020-0,025
BbynpDKHHUKY 0,035-0,045
I'pyHT INIOTHBINW, POBHBIM, CYXOH 0,030-0,060
I'pyBT HEpPOBHBIH M I'PSI3HBIA 0,050-0,100
I'Tecok Bia>kHbIA 0,080-0,100
Ilecok cyxon 0,150-0,300
Jlen 0,018-0,020

Cuesxuast Jopora

0,025-0,030

HMcecrounuk: panusie BHUWCD 1993 r.
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