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1. UENb N 3AAAYUN KYPCOBOI'O NMPOEKTA

[enbio KypcOBOTO MPOEKTA SIBJISAETCS 3aKpeIJICHHE CTYJCHTAMHU 3HAHUM,
MOJTYYSHHBIX HA JIEKIIHOHHOM Kypce «be30macHOCTh TPAHCIIOPTHBIX CPEACTB»,
CBSI3aHHBIX C MOHUMAHUEM BIIUSIHUS CBOWCTB TpaHcmopTHbIX cpeacts (TC) u
YCIIOBUI IBMKEHHST HA BO3MOXKHOCTh U I1€JI€COOOPa3HOCTh COBEPILCHHUS
o0roHa.

B x0/1€ BBIMOTHEHUsI KYPCOBOTO MPOEKTA JOJIKHBI OBITH OMPEIEICHBI:

1) suauenus Bpemenn (t,s.), mytu (Sys) ¥ ckopoctr (V) IpH BBIIOIHEHUH
3aBEPIIEHHOT0 OOTOHA;

2) 3uauenus BpemeHH (i, o5), MyTH (S, 06r), HEOOXOAUMBIE TSI BBITOJIHE-
HUSL He3aBEePIIEHHOTO 0OTOHA TIPH 3aJaHHON BEJIMYUHE 3aMeJUICHHs aBTOMOOH-
JIsI IOCJIE PELICHHUS] BOAUTENS PEKPATHTh OOTOH;

3) BO3MOXKHOCTH O€30MacCHOTO MPEeKpalleHus 00roHa B COOTBETCTBUU C
BBIOPAHHOU CXEMOM pEeIIeH s BOIUTEIS O MPEKPANIeHHH 00TOHA.

[MosicauTenpHAS 3amUCKa BBHITTONHACTCS Ha uctax Gopmara A4. Bee pac-
4yéThl HEOOXOMUMO MPOBOAUTH B MeXAyHaponHoit cucteme emunui (CU).
Pe3ynbTaThl BRIUMCICHUHN MPECTABIAIOTCS B BUIE Tabmauil U rpadukoB. Mac-
mTad, BEIOMpPAEMBI MPH MOCTPOCHUH TPadUKOB, TOJDKEH 00ECTICUNTh HATIISII-
HOCTb MPECTABIIsIEMO HHPOPMAIMK U YI0OCTBO MOJIb30BAHMS MOTY4YSHHBIMU
pe3yJbTaTamMH.

B Xo/ie BBIMOIHEHHUS] KYPCOBOTO MPOEKTA CTYAEHTHI JODKHBI MOJTYYUThH
HaBBIKH CaMOCTOSITEJIbHOTO BBITIOJIHEHUS! WHXKEHEPHBIX PACUETOB IO CIICIH-
QIBHOCTH, TPAMOTHOTO O(OPMIICHUSI TEXHUUECKON JTOKYMEHTAIUH, UCIIONB30-
BaHHsI HOPMATUBHBIX JIOKYMEHTOB M TEXHUYECKOM JINTEPATYPHI.

2. ACXOOHbIE OAHHbBIE

B xauecTBe MCXOMHBIX JAHHBIX 3aal0TC:

— MoJenb odrousoiiero u oorousemoro TC;

— TIOCTOSIHHAsI CKOPOCTh JABMXeHHsI o0roHsemoro TC —V,;

— MakCHUMaJlbHast CKOpOCTh 00roHsromero TC —Vyag

— jumHa obrousromniero TC —Ly;

— MakcuMalibHOe 3ameienne 111 00rousomero TC — Jnax

— jumHa obrousemoro TC —L;

— TMOCTOSIHHAs BpeMeHH pa3rona obroustomero TC —7y;

— BPCEMCHHOW MHTEpPBAJ MEKIY OOroHSIOMMM 1 obrousembiM TC mepen
HayvajioM oOrona —ti,;

— BPCMCHHOW MHTEpPBaJ MEKAY 0OroHseMbIM U oOroustommM TC mocne
3aBepIIecHUs 00roHa — tpg;



— paccTosiHHEe MEXIy oOToHsIomuM 1 obrousembiM TC mociie mpekpa-
HieHnss OOTOHA U 3aBEPIICHUS TOPMOMCHUS Iepejl BO3BpAI[CHHEM Ha CBOIO
II0JIOCY PAaBHO OJHOMY METDY;

— BpeMs IepecTpoeHus npu Bo3ppamennn TC Ha ¢BOO mojocy —t.

Bpemennbie uHTepBaibl Mexay TC MPUHUMAIOTCS OJMHAKOBBIMHU JIJIsI
BCeX BapuaHTOB 3amganuii: {1, = 2,0c¢; toy = 1,5¢; t,=2,0c.

3. O®OPMJIEHUE KYPCOBOI'O NMPOEKTA

Pabora obopmisiercs B BUJE MOSCHUTENBHOM 3aMHCKH, B KOTOPOH JOJIK-
HBI OBITh MPEICTABICHBI UCXOAHBIC NaHHbBIC, rpaduKu rpadoaHATUTHIECKOTO
METO/Ia OTIpe/IeICHHs ToKasaresei 00rona (B ciaydae ero MpUuMEHEHHS).

Pe3ynbTaThl AOMKHBI OBITH MPEACTABICHBI B BHC TAOIHI U TpaduKa H3-
MEHEHUsI oKa3aTeneil B 3aBUCUMOCTH OT ckopocTh obrousiemoro TC u crnena-
HBI COOTBETCTBYIOILIHE BBIBOJIBI.

3ajaHie Ha KypcoBOE€ MPOCKTUPOBAaHHE BBIACTCS IIPENojaBaTesieM, UC-
X0l U3 BapHaHTOB, NMPEACTABICHHBIX B Npii. A. [Ipu 3ToM BblaeTcs OGaaHK
«3ajjaHue Ha KypCOBOUW MPOEKT», B KOTOPOM YKa3bIBAIOTCS HOMEp BapHaHTa U
WCXOJIHbIC JaHHbIE JUIS MpOeKTUpoBaHUs. brnaHk <«JlosiCHUTEbHAS 3alucKa»
SIBJISICTCSl TUTYJBHBIM JIUCTOM KypcOBOTO MpoekTta. [locrmenyromue MucThl 1o-
SICHUTEJIbHO# 3aMUCKU JIOJKHBI UMETh PaMKy, a JTUCT «CoaepKaHue» — paMKy
0OJIBIIIOTO pa3Mepa.

KypcoBoii npoekr odopmisercs B coorserctBun ¢ ['OCT 2.105-95
«O61ue TpeOOBaHHs K TEKCTOBBIM JOKYMEHTAM>.

Kpome Toro, KypcoBoii mpoekT oGopMIIseTcs B 2JIeKTpoHoM BHje [8]: 3a-
MIHCHIBACTCS Ha DJICKTPOHHBIA HOCHUTEIb, COCTABIISIOTCS YIOCTOBEPSIOIIIE JIUC-
THI, IEPEYCHb JOKYMEHTOB CIABACMBIX B apXHB.

4. ACMNEKTbl TEOPUU OBI'OHA

OO6roH mpencTaBisieT coOOW CIOKHBIM W OIMACHBIH MaHEBD, BHI3BAHHBIN
JKEJIAaHUEM BOJUTEIIS IBUTATHCS Oe3 oTeph BpeMeHH. OOTOH CBsI3aH C BHIC3IOM
Ha CTOPOHY NPOE3KEeH YaCTH BCTPEUHOTO HAIIPABICHUS U TpeOyeT CBOOOIHOTO
MIPOCTPAHCTBA TIEpel OOTOHSIONUM aBTOMOOWIEM. TPyZHOCTh MPaBHUIBHOTO
BBITTOJTHCHHSI OOTOHA B COYCTAHUU C BRICOKOI CKOPOCTBIO TPEOYET OT BOAUTEIIS
0€30MMO0YHOTO pacuéTa W TOYHBIX JCHCTBUI IO YIPABICHUIO aBTOMOOUIICM.
Marneiimass HEOCMOTPUTEILHOCTh TIPH OOTOHE MOXET TPHBECTH K THKEIBIM
mociencTBusM. YeM OOIbIIe CKOPOCTh TPAHCIIOPTHOTO ITOTOKA, TEM OOJBIIC
BEPOSITHOCTH JOPOXKHO-TpaHcmopTHOTO npouciiectsust (JITTI) mpu obroxe.

Manésp o0roHa MOXKHO pa3eiUTh Ha TPH (a3bl: OTKIOHEHHE OOTOHSIO-
IIeTO aBTOMOOWIIS BJIEBO U BBIE3/] HA COCETHIOIO ITOJIOCY IBHKCHHUS BCTPEIHOTO
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HAIPaBJICHUS; IBHXKCHUE CJICBA OT OOTOHIEMOTO aBTOMOOMIISL ¥ BIIEPEIU HETO;
BO3BpAIICHUAC OOTOHSIONIETO aBTOMOOWIS Ha CBOIO IOJIOCY BIepean OOroHse-
MOTI'0 aBTOMOOUIIS.

Jliist IpOCTOTHI pacuéToB BpeMs, 3aTpaueHHOE Ha MOMEPEYHOE CMEIICHHE
OOTOHSIIOIIET0 aBTOMOOHIISL U TIEPEXO/] €r0 C OJHOW CTOPOHBI MPOE3IKEH YaCTH
Ha JAPYTYI0, HE YYUTHIBAIOT, TAK KaK 3TO BPEMs HEBEJIMKO 10 CPABHCHHIO C 00-
MM BpeMeHeM 00roHa. He y4UTHIBAIOT M yBEJIHYEHHE IIYyTH aBTOMOOWIIS, BbI-
3BAHHOE DTHM CMEIEHHEM.

B 3aBHCHMOCTH OT yCJIOBHH IBFMIKCHHS, Ha JOPOTe OOrOH MOXET COBEp-
IIaThCs TUOO ¢ MOCTOSIHHOM, JIMOO C BO3pacTaromiell CkopocThio. OOToH ¢ 1mo-
CTOSIHHOW CKOPOCTBIO XapaKTePEH JJIsi CBOOOTHOTO, HECTECHEHHOTO JBIIKCHHS
ABTOMOOWIIS B 3aTOPOJIHBIX YCIOBUSX. Torma BOAUTEh OOTOHSIOIIETO aBTOMO-
6ust 1 (puc. 1) umeer Brepeau ceOst TOCTATOUHOE MPOCTPAHCTBO YIS Mpe/Ba-
PHUTETHHOTO pa3roHa a0 Ooibiici ckopocTd Vi. DTa CKOPOCTh JOKHA OBITH
6onbiie ckopoctd Vo 00roHsieMoro aBroMoomist 2. Bpems tys. v paccrosiHue
Sier = Si, HEOOXOIUMBIC B 3TOM CiIydae Ui 0€30MacHOro 0OroHa, OMPEaCIITIOT
CJIEIYIOIINM 00pa3oM.

ITyTh 06TrOHA

Ser=S=D1+ D+ S+ L+, (1)
HITH

S)6r = S.I. = Vl toﬁri (2)

rae Dy u D, — muctanimy 6€30MacHOCTH MEXAY OOTOHSIOIIMM W OOTOHSIEMbIM
aBTOMOOWISIMH B Haydaie W KOHIEe oO0roHa, M; L; u L, — rabapuTHble UTHHBI
aBToMoOwmiet 1 u 2, M; S, — myTh OOTOHAECMOTO aBTOMOOMIISA, M.

[Tyt 0OroHsieMoro aBTOMOOMJIS

& = V2 t061' = VZ S)ﬁr / Vl- (3)

Puc. 1.Cxema 00rona aBToMoOMIs:
1 — oOroustronMii aBTOMOOMIIB; 2 — 0OrOHsIEMEII aBTOMOOUIIB,
3 — BCTpeuHbIit aBTOMOOHIIb



U3 popmya (1) — (3)monyuaem

Se =[1-12 |20+ D, + L 4L, @
1
CretoBaTenpHO,
Soﬁr = Dl b D2 i Ll b L2 Vl' (5)
V1 _Vz

Bpems obrona
toor = Sor / Vi = D1+ D2+ Ly + L) / (V1= Vo). (6)

Takum oOpa3om, BpeMsi M TTyTh 0OrOHa B OOJBIIEH CTEIEHH 3aBUCAT OT
cKkopocTu oOrousromiero aBtomoomwis V;. UeM nmuHaMu4HEEe aBTOMOOWIIB, TEM
MEHBIIIE 3HAYCHUS Sy U tog, CICTOBATENIBHO, TEM OBICTPEE aBTOMOOMIb MOXKET
BEpHYTHCA Ha CBOIO IMOJIOCY JABIDKEHUS, oOecriednB HeoOXomumyro Oe3omac-
HOCTh. MHOTOYHCIICHHBIC HAOIIOICHUS TIOKA3ald, YTO MPH CBOOOTHOM IBIIKE-
HUHM CKOPOCTH OOTOHSFOIIUX aBTOMOOMJICH NOCTATOYHO BHICOKH, HO HE JIOCTH-
rafT IpeAeabHbIX 3HaUeHHH M 00bdHO cocTaBistioT 80...90% MakcuMaibHO
BO3MOKHOI CKOPOCTH.

Benunuunsl auctaniuii 6e3onacHoctd D1 u D, B Oonbliieit cTeneHu 3aBu-
CAT OT AOPOXKHBIX YCIOBHM, THIA aBTOMOOWIIS, ONbITA U KBATU(UKALUK BOIH-
Tens. TOYHBIA UX pacyéT HEBO3MOXKEH, MMO3TOMY MPABHIAME JOPOKHOTO JIBU-
KCHUS TPEAYCMATPUBACTCS, YTO TUCTAHIIUH MEXKIY aBTOMOOWISIMHU BBHIOMpACT
BOJIUTENb. J{JI1 OpUEHTHPOBOYHBIX PAcUETOB ATHUX PACCTOSHUN B JUTEpaType
HMMEETCST MHOTO Pa3NIMuHbIX MpeuioKeHuit. Tak, HEKOTOpbIe aBTOPHI OIpese-
JISIOT 3TH JUCTAHINHU, WCXOAS W3 BPEMCHU, HEOOXOIMMOTO BOIUTEIIO JUIS
OIICHKH OOCTaHOBKH Iepea OOroHOM. DTO BpeMs NMPUHHMAIOT B WHTEpBaJe
2...5c. [Ipyrue ucciemoBaread CUNTAIOT AUCTaHIuU npumepHo Dy u D,, pas-
HBIMH OCTaHOBOYHOMY ITyTH OOTOHSIOIIErO aBTOMOOWISA. TpeThH mpeyiararot
YpaBHCHWsI, B KOTOPBIX YUUTHIBACTCS PA3HOCTh TOPMO3HBIX ITyTEH OOTOHSIOIIC-
ro U oOrouseMoro aproMoOuieil. MaccoBble HaOMIOACHWS, MPOBEAEHHBIE B
PA3IMYHBIX YCIOBHSX, TIOKA3aJl HEJOCTOBEPHOCTh 3TUX MPEINOCHUIOK. B jeii-
CTBUTEIBHOCTH BOJIUTEIH MPH OINPEICIICHUH IWCTAHIIMKA OE30TaCHOCTH IPH
00roHe y4WTHIBAIOT HE TOJHKO BO3MOXKHOCTh DKCTPEHHOTO TOPMOXKEHHS Tie-
PEIHETO aBTOMOOMIISA, HO U BEPOSATHOCTH €r0 B JAHHOH JOPOXKHOU 0OCTaHOBKE.
Jpyrumu cioBamMu, OnHpasch HA HAKOIUICHHBIA ONBIT U MHTYHIIUIO, BOJUTEI
BBIOMpAET paccTosiHUE ¢ YYETOM BceX (PakTOpoB, XapaKTEPU3YIOUIMX YCIOBHUS
nBIoKeHns. He ynmuBHUTENBHO, 4TO (pakTHYECKHE BENUYUHBI AUCTAHIMN MOTYT
BeChMa 3HAYUTEIBHO OTIIMYATHCS OT 3HAYCHHU, OMpPEIACIEHHBIX HA OCHOBAHHUH
YKa3aHHBIX BBIIIE YMO3PHUTEIBHBIX MPEIIOCHUIOK.
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Puc. 2. Iuctannuu 6e30MacHOCTH NPH C1eA0BAHHH ABTOMOOMJISI B IOTOKE:
1 —rpy30Boii aBTOMOOHJIb CIIEAYET 3a JIETKOBBIM; 2 — IPy30BOil aBTOMOOHJIb JABHIKETCSI
3a TPpy30BBIM; 3 —JICTKOBOH aBTOMOOMIIb CIIEYET 3a JITKOBBIM;
4 — 1erkoBOI aBTOMOOMIIb CIIEAYET 32 TPY30BBIM

[Ipu BpeMeHHOM HHTEpBaIe MEKAY CIACTYIOIUME OJUH 3a IPYTHM aBTO-
MobOmrssmMu 9...10 ¢ Ha BETUYMHY AWCTAHIUU BIUSICT W TUI aBTOMOOWIIS
(puc. 2). Haumenbline AUCTAHIMN BBIIECPKUBAIOT MPH CIICTOBAHUM JIETKOBOTO
ABTOMOOWJIS 3a JICTKOBBIM, 2 MaKCUMAaIllbHbIC — IPU JBIXCHHUU T'PY30BOTO aB-
TOMOOWJIS 32 JISTKOBBIM. XapaKTep 3aBUCHMOCTHU AUCTAHIIMK OT CKOPOCTH OJIU-
HAKOB U B3aMMOICHCTBYIOIINX aBTOMOOMICH Beex THIOB. COrIacHO MMEHO-
IIMMCS JaHHBIM, [IEPBast AUCTAHIIKSA OC30MACHOCTH MOYKET OBITh MPEACTABJICHA
B BHJIe QYHKITMH CKOPOCTH OOTOHSIONIETO aBTOMOOHIIS

D, = a5 Vi + 40, @)
a BTOpas —B BHJI€ (PYHKIIUH CKOPOCTH OOrOHSIEMOTO aBTOMOOHIIS
D, =b, V5 + 40, (8)

TIIE Qo5 U Dygr — dMIUpuueckue Ko3pGUIHEHTHI, 3aBUCSAIIHE OT THIIA OOTOHsE-
Moro aBromo6uist (tadm. 1).

1.3nauenust KO3PPUIHEHTOB .5 U Dyg,

ABTOMOOHIM Aoor Bos:
JlerxkoBuie 0,33 0,26
I'py30BbIe CpeaHel TPy30I0IbEMHOCTH 0,53 0,48
I'py30BEIe 6OJBIION TPY30MOIBEMHOCTH 0,76 0,67




Bropas mucraHiusi 6€30MaCHOCTH KOpoYe MEPBOi, TaK KaK BOAUTENH 00-
TOHSIOIIET0 aBTOMOOMIISI CTPEMHUTCSI OBICTPEE BO3BPATUTHCS HA CBOIO IOJIOCY
IBIYKCHHUSI U MHOT/IA «cpe3aeT yroi». Kpome Toro, ckopocts Vi 0OTOHSIOMIETO
aBTOMOOWIISI 60JTbIIIE CKOPOCTH Vs, TTI0OITOMY €CITH B MOMEHT 3aBepIIeHuUs: 00ro-
Ha JAMCTAHIHSA MEXIY aBTOMOOWJISIMH OKa)XeTCs KOpOde MOMMyCTHMOM, TO OHa
OYCHb OBICTPO YBEIUIHTCS.

Jlnst aHanm3a mporecca 00roHa yao0HO IMOJB30BATBCS CXEMOM, Ha KOTO-
POii M300paKeHBI 3aBUCHIMOCTH MEKAY BPEMECHEM H MEPEMCIICHUSIMHU aBTOMO-
ouneii (puc. 3).

[MonmoxeHus: 0OTOHSIONIETO, OOTOHAEMOTO U BCTPEYHOTO aBTOMOOWIICH B
HAYaJbHBIA MOMEHT BPEMCHH OTMCYCHBI B HW)KHEH YacTH CXEMBI COOTBETCT-
BeHHO mudpamu 1, 2' u 3'. [[BmkeHune Bcex TpEX aBTOMOOWIIEH cunTaeM pas-
HOMEPHBIM, ¥ COOTBETCTBYIOIIME 3aBUcuMocTH S = S (1) npeacTaBistor coGoi
npsmbeie ymaud |, 11 u |ll. B Haganme oOroHa paccTosiHue MEXIy MEpPeTHUMHU
4acTsIMH OOTOHSEMOTO U OOTOHSIONIET0 aBToMoOmiel paBao Dy + L,. Touka 4
niepecedeHust npsamMeix | u |l xapakTepusyer MOMEHT OOroHa, B KOTOPHIM 00a
aBTOMOOMIIS MOPAaBHSINCH (BpeMs t,), MOCIE 4ero oOTrOHAIOMINN aBTOMOOHIIL
HAYWHACT BBIXOAUTH BrepEa. UToOBI OMpeneIuTh MHHUMAIBHO HEOOXOIMMBbIC
BpeMsl M IyTh OOTOHA, HYXKHO HaliTh Ha rpaduke Takue jaBe Toukd B u C
Ha ymuHuax | u I, paccTosHue MeXIy KOTOPBIMH MO TOPHU30HTATH OBLIO OBI
paBHo cymme D, + L;. Torma abcumcca Touku C ONpeNeNHT MyTh OOrOHA,
a opiMHaTa — BpeMs o0roHa.

B i
fai
D,+
/ 4 il
"
b,
3 s
7 7 7
= J 1 = Z[ L <
A R —
B2 _l/| S B v B ey [ 207270 18
| - 1 [ |
b L Sz g, 1 53
L 3175 i
S

Puc. 3. Cxema n rpaguk 00roHa Npu paBHOMEPHOM BHKEHUH ABTOMOOMJIS



3Has S5 U V3, MOKHO ONPEACITUTh MHHUMAIBHOE PACCTOSTHUE S5, KOTO-
poe IOJDKHO OBITH CBOOOAHBIM Tepel OOTOHSIONMMM aBTOMOOWIIEM B Hadae
obroHa:

SCB = So6r + % = So6r 1+ﬁ = Dl s D2 * Ll i L2 (Vl +V3)' (9)
\% Vi -V,

UYeM BbIIIE CKOPOCTh OOTOHSIIOIIETO aBTOMOOWIISI, TEM MEHbIIIE 3HAUCHUS
Sors tosr Qe HEOOXOIMMBIE TS Oe30macHOro 00rona. [Tosromy Hamboee 6e30-
maceH OOTOH JITKOBBIM aBTOMOOMIJIEM THXOXOIHOIO TPAHCIIOPTHOTO CPEICTBa,
HampuMep aBToroe3aa. HampoTHB, OOrOHBI JIETKOBBIX aBTOMOOWJICH, TPEaNpH-
HHUMaeMbIe HHOT/a TOPOILIIUMICS BOJUTEIIMHU IPY30BbIX aBTOMOOHIICH 1 Jaxe
ABTOIIOC3I0B, BEChbMa OIMACHBI U HEPEAKO 3aKaHINBAIOTCS TPATHUCCKH.

OOTOHBI C MOCTOSTHHON CKOPOCTBIO BO3MOXKHBI Ha IOpOrax C IMpOe3Kel
YaCThIO MIUPUHON Oojice 7...8 M M MHTEHCHUBHOCTHIO JABIKCHHS B OOOHMX Ha-
npasieHusx MeHee 40...60aBromMo0mIeH B yac, T.e. C HHTEPBAJIIOM JBIDKCHHUS
okoyio 1 MuH. 3HAYHUTETHHO CIOXHEE M OMacHee OOrOHSTH MPU OOJBIION HH-
TEHCUBHOCTH JBWXCHHA. Tak, ecIM MHTCHCUBHOCTH mpeBbimaet 150...160as-
TOMOOHJICH B Yac, TO OHU JBMXKYTCS CILIOIIHBIM MOTOKOM. B 3THX yCIOBHUSIX
OBICTPOXO/IHBIM ABTOMOOWJIb, JOTHAB MEIJICHHO IBIXKYIIUHCS aBTOMOOWIB,
YMEHBIIIAET CKOPOCTh M HEKOTOPOE BpPEeMsl JBIDKETCS IMO3aId HETO C TOW XKe
CKOpOCTBIO. BoauTeNnb c3au ABMKYIICTOCS aBTOMOOMIISI BHUMATEIBHO CIICIUT
3a MOTOKOM W TP TOSABJICHUHU IEepe] OOrOHSICMBIM aBTOMOOHIEM JOCTAaTOYHO
CBOOOIHOTO PACCTOSHHUS HAYMHACT OOrOH, codeTast ero ¢ pasroHom. st Toro
YTOOBI IyTh ¥ BPeMsi 0OTOHA OBUIH MHHHMAJIbHBIMH, HHTCHCHBHOCTD Pa3roHa
JIOJDKHA OBITh MAKCHMAJIBHO BO3MOYKHOM.

Pacuétel myTH ¥ BpeMeHH 00roHa, COYETacMOT0O C Pa3rOHOM, CYIIECTBEH-
HO YIPOIIAIOTCS, €CIU MPHUHATH, YTO OOTOHSIONIMH aBTOMOOHIb IBHXKETCS C
MOCTOSIHHBIM YCKOpEHHEM. YCKOpeHHe OOBIYHO MPUHHUMAIOT MPUMEPHO PaB-
M 0,7—0,80T MakCUManbHO BO3MOMHOTO B JaHHBIX JOPOXKHBIX YCIIOBHSX.
IIpyu paBHOYCKOPEHHOM JBHIXKEHHHM OOTOHSIONIEr0 aBTOMOOWIIS C HaYaabHOU
CKOpPOCTH, paBHOH V5,

_ _ jt§6r
S06r - S.I. _V2t06r + T ’ (10)
IJIe | — YCKOpeHHe aBTOMOOHIIS, M/c.

Kpome toro, cormacuo ¢opmyse (1), Ipu OTCYTCTBHH BCTPEYHOTO aBTO-

MOOMIIS

Sor = D1+ Dy + Ly + L, + Vot (11)
CHCHOBaTeHLHO, BpeMﬂ 06r0Ha
tosr =y2(D1+ Dy + L+ L)/ (12)

3Has t,6, 10 hopmyse (10) wm (11) Haxoaat myTh 0O6TOHa.



B cinydae 00rona, couyeraeMoro ¢ pasroHOM, OOJIBIIOE 3HAYCHHE HMEET
MIPUEMHUCTOCTh aBTOMOOMIsE. UeM 0oJIbllle MaKCHMaJIbHOE YCKOPEHHE aBTOMO-
ousst, TeM ObIcTpee OyaeT 3akoH4eH 00roH. Tak, eciu npuusaTe Dy = D, = 30Mm
uly=L,=5M, Tompu j = 0,2m/c? 11 06roHa aBTOMOGOHIIS, JIBIDKYIIETOCS CO
ckopocThio 10 M/c, He0OXOMUMBI BpeMst He MeHee 27 ¢ M PACCTOSHHE OKOJIO
335 . IIpu yBemuuennn yekoperus 10 0,4 m/c? Bpemst 06roHa yMeHbIIACTCS
1o 19¢, a myTh 06rona — 10 260m.

5. ONPEAENEHUE NAPAMETPOB OBI'OHA

OOTOH SIBIISIETCS BaXKHBIM MaHEBPOM, KOTOPEIH 1m0o3BossieT Boguteno TC
MOJIICP)KUBATh ONTUMANIBHYIO, IO YCJIOBHSAM 3adadd YIPABICHUS, CPEITHION0
CKOPOCTb. BO3MOXHOCTPH BHITIONHEHHS 00TOHA 3aBUCHT OT CKOPOCTH OOTrOHse-
MOTO ¥ CKOPOCTHBIX CBO¥CTB oOroustomero TC, Hannyus He0OXOAUMOTO WH-
TepBajia BO BCTPECYHOM NOTOKe. OOTOH MOXKET BBIONHATBHCS <C XOIa» H C
OXKHTaHUEM BO3MOXKHOCTH OOTOHA, KOTJa HadalbHas CKOPOCTh OOTOHSIOIIECTO
TC paBHa ckopoctu obronsemoro aBromoOwis. [lociemuss cxema sSBIsCTCS
HanOoJiee TUITUYHOW YIS CETOMHSIIHEIO COCTOSHUS TPAHCIIOPTHOTO MOTOKA H
HCTIOJIB3YETCsI MIPH BBIMOJHCHIH KYPCOBOTO MPOCKTA.

Ha pucynke 4 mpexncraBieHa cxema oO0roHa «c oxxkumaHuem». Ilepen Ha-
qaJioM o0roHa BomuTesb obrousromero TCy cienyer 3a oorousemMbm TC,.

B nporecce o0rona B onpeaeaéHHbIi MOMEHT (B JaHHOM CIIydae pacuéT
Benéres s nostoxkenns 1.1, korma ooroustromuii TCy nornan TC,) BoauTenh
OJDKEH MPUHATh OKOHYATEIHFHOE PEUICHHE O 3aBEPIICHHH WM MPEKpaIIeHUN
obrona. B ciyuae npogomxkenust oorona TC; onepexaer TC, 1 Bo3Bpamaercs
Ha CBOIO mosocy aBrkenus (monoxenue 1.2). B MOMeHT 3aBepiieHust 06TOHA
MEXIy O0OroHseMbiM u 0OorHaBmMM TC IOIKEH OBITH BPEMEHHOW HWHTEPBAI
t21, KOTOPOMY COOTBETCTBYET IMCTAHIHS Spy; B MOCIEIYIONME MOMCHTHI Bpe-
MCHH BEIUYUHA 1 OBICTPO YBEIMYHMBACTCS, TaK KaK CKOPOCTh OOTOHSIOMIETO
TC Bble, 4eM y 00roHseMOoro.

Se 5 b S il

5[717

Puc. 4. Cxema 00roHa «c 05KUIaHHEM>» ¢ BpPeMEHHBIM HHTEPBAJIOM {35,
KOTOPOMY COOTBETCTBYET TUCTAHIUSA S,
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Pasron TC npu 0OroHe JNOMKEH BBHIMONHATHCS ¢ MAaKCUMAILHOW HHTCH-
CHUBHOCTBIO W TIPEKpaIiaeTcs TIABHO TOCIIE €T0 3aBeplieHwus. Peanmu3anus Ta-
KOTO peXrMMa BO3MOXKHA TOJLKO B TOM Cydae, KOTra UMEeTCs HeOOXO UMbl
WHTEPBAJl BpeMEHH MeX1Iy oOronsembiM TC M aBTOMOOWIEM, JABUTAIOITUMCS
BIIEpEIM HETO HABCTpedy. B mpoTuBHOM ciydae BoauTensb obrousromero TC
TocJie 3aBepIIeHUs 00roHa OyIeT BBIHYKIIEH YKCTPEHHO 3aTOPMO3UTh.

Ornmcanubiii pexxum nBmwkeHuss TC obecrieunBacT MUHUMANBHBIE 3HAUYE-
HUS TYTH U BPEMECHU OOTOHA MO CXEME «C OXKUIAHWEM». 3HAUCHHS BPECMCHH
o0roHa tus, myTH 00roHa Sy u ckopoctu obroustomero TC B MOMEHT 3aBep-
nreHus: o0rona V,s, B 3aBUCHMOCTH OT CKOpOcTH obronsemoro TC — ompene-
JISFOT TIPENCIBbHBIC YCIIOBHS, MIPH KOTOPBIX OOTOH MOXKET OBITh 3aBepinéH. Ha
pucyHKe 5 noka3aHa cxema He3aBepIIEHHOTO 00roHa.

B monoxxennn 1.1 BomuTeNb MpUHUMAET pEIICHHE MPEKPaTUTh OOTOH M
OCYIIIECTBIISIET TOPMOKEHHE.

B nonoxennu 1.2, korga o6rousmomee TC oTcTaéT 0T 0OroHAEMOro aB-
TOMOOWIISI Ha OJUH METpP BOJIWTENb MpEKpaliaeT TOPMOKCHHE W TaK KaK CKO-
poctb TC; B 3TOT MOMEHT MeHbIle, ueM y TC,, To TocieHee YXOAUT BIEPEN U
BoauTenh obroustomero TC MOXeT BEpHYTHCS Ha CBOIO TIOJIOCY JBYDKEHUS,
coBepIIIasi MaHeBp 3a BpeMsi t;, (BpeMs epecTpoeHHs).

3a 3to Bpemst TC mpoxoauT myTh S,. TOpMOXKECHHE BBITOTHICTCSA C MaK-
CUMaJTbHBIM 3aMeUIeHUEeM Ut JaHHO# kateropun TC. 3HaYCHHS BPEMEHH o5,
U MYTU S o5 HE3aBEPIIEHHOTO 00TOHA OMPECIAIOT MPEACIbHBIC YCIOBHS, MPH
KOTOPBIX Bo3MOxHO n30exath JITII npu HezaBepmEHHOM 00TOHE.

ComnocraBiieHHe 3HAYEHMH toor U ty o5 U Sior U Sio6r MO3BOJIIET OLIEHUTH
MPABIIILHOCTh BBIOOpAa MOMEHTAa O BO3MOXXHOCTH WJIM HEBO3MOXKHOCTH 3aBep-
IIUTH OOTOH.

Sono 5

e 5

-S;(Uﬁf

Puc. 5.Cxema He3aBepLIEHHOI0 00rOHA
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Jlyist TOro 4TOOBI pelIeHUe O MPEKpPaIlIeHud OOTOHA MOBHINIANO Oe3omac-
HOCTH (T.€. YMEHBINAIO BEPOSATHOCTD CTOJKHOBCHHUSI CO BCTPEYHBIM aBTOMOGH-
JIeM) TI0 CPAaBHEHHIO C PEIIEHHEM IPOIOJKATH OOrOH, HEOOXOAUMO, YTOOBI
BpeMsI M ITyTh HE3aBEPIIEHHOTO 0OrOHa OBUIM MEHBIIIE, YeM IIPH €T0 3aBepIie-
HuM. Pa3Huna Mexay 3THUMH 3HAYEHUSIMU 3aBEpIIEHHOTO M HE3aBEPIIEHHOTO
00TOHOB OTIpeAeTsIeT BEIUUNHY pe3epBOB Oe30macHOCTH. Ecii pe3epBrl paBHBI
HYJIO WIA CTAaHOBATCS OTPHULATECIBFHBIMH, TO 3TO O3HAYaeT, YTO PEHICHHE O
HEOOXOIUMOCTH TPEKPATUTh OOTOH HAJ0 OBLTO MPUHUMATH paHbIIE, YeM 00ro-
usroree TC moronut obrousemoe TC.

Brrurciienne pacCMOTPEHHBIX BHIIIE MTOKa3aTelei BO3MOXKHO rpadoaHa-
JUTHICCKUM U aHATATHYECKUM METOJ0M. UTOOKI OMUCcaTh METOAUKY BBIYUCIIC-
HUI paccMOTpUM Tpaduk, mpuBeAEHHBIN Ha puc. 6. 1o ocu abcuuce O0TI0XKEHO
Bpems t B cexynaax. [1o ocu opauHAT BBEpX — IyTh, poxoaumerii TC; B MeT-
pax, a BHU3 — cKopocTh obroustomero TC.

B cootBeTcTBHU C paHee H3II0KEHHBIM B IIEPBOM KBaJPAaHTE MOCTPOCHEI
rpaduKy «BPEMsI—ITyTh>» OOTOHSIOIIETO aBTOMOOMJIS, & B YeTBEPTOM KBAJIPAHTE —
rpaduK «BpeMI—CKOPOCTH» OOTOHSIONIETO aBTOMOOMIISI TIPU Pa3rOHE ¢ MaKCH-
MaJIbHOW MHTEHCUBHOCTBIO.

Sm

v
KM/
1

Puc. 6.3aBHcHMOCTD IIYyTH H CKOPOCTH 00T0HA OT BpeMeHH
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UToOKI ONpeeNuTh UCKOMEIC TIOKA3aTeNH, CHavYaIa HeOOX0JMMO MOCTPO-
UTHh W3MEPEHHUs YKa3aHHBIX 3aBHCUMOCTEH IyTH W CKOPOCTH OT BpeMeHH. BEI-
YHCIICHHE 3HAaYeHUI CKOPOCTH TP 3aJaHHOM BPEMEHH pa3roHa IIPOBOIUTCS IO

dopmyie (13):
V =Vpafl-e™ ), (13)

1€ Vinax— MakCHMalbHast CKopocTh obrousrornero TC, km/u; t — Tekyiee Bpe-
M, ¢; Ty — [TOCTOSIHHAS BPEMEHH Pa3roHa, C.
BhrunciieHue 3HaYCHUI Ty TH TPOU3BOIUTCS MO HopMyJie

v [t -T (1—e‘“Tv )]
S=_maxl Vv . (14)
36
[Tpumep moctpoenus rpadukos mo >TuM hopmyiam npuBenEH Ha puc. 6.
YC.HOBI/IH SaBCpH.IeHI/IH O6FOHa MOJKHO 3a1MucaTthb B BUJIC

S=8,+$5+Su+Li+ Loy, (15)

rae S;p, — aucrannus Mexnay obrousembiM TC mepen oOroHOM, C; S, — MyTh,
npoxoaumbiii o6rousieMbiMm TC 3a BpeMsi 00roHa, ¢; S — JAUCTAHIMS MEXKIY
obronseMbM u obroustonuM TC mocne 3aBeprieHus o0rona, M; L, — ammuHa
ob6rousromero TC, M; L, — nimuna odrousiemoro TC, M.

Beruncienune sHadennii Sy, S, S1 npoussoautes 1o Gpopmysiam (16) — (18):

_bLV.

S = 36 (16)
— toGrVZ -

SZ - 3,6 1 (17)
— tZl\/Z

Sy = 36 (18)

Anamusupys popmyisl (16) — (18),Mbl MOKEM 3aMETHTB, YTO JUISA BbI-
YUCIIEHUSA S5 HAM HE XBATAET 3HAYEHHUS tos.. UTOOBI HaliTh 3HAueHUE tog;, TIE-
penumemM ypasaenue (15) B Buae

Sor—S2-S91-S1-L-L=0,m (19)

Pemenne yparenust (19) BO3ZMOXHO aHAIUTHYCCKAM WM TpadoaHau-
THYECKAM METOJIaMHU.

5.1. TPAOOAHAJIMTUYECKHIA METOJI PACUETA

Pemenne Fpa(boaHaJ'H/ITI/I‘IeCKI/IM CII0COOOM ITOKAa3aHO Ha puc. 7u npea-
CTaBJISIET COOOH MOCJICAOBATCIIBHOCTD CIACAYIOIINX ,HeﬁCTBPIﬁ:

1. 3aﬂaBa${CL CKOPOCTBIO V2, C TNOMOIIBIO 3aBUCHUMOCTU <«BpPEMA—CKO-
POCTH>», HAXOAUM 3HAYCHUSA to u S) COOTBETCTBYIOIIUC HavYaly, o0rona.
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2.0t Touku 4 (c koopauHaTamu [Sy; to]) OTKIaABIBAGM BBEPX BETHUUHY
Ser =S+ SutLitlym (20)
3. U3 naiinenHoit Toukn C, opAMHATa KOTOPOH COOTBETCTBYET BEJIMUYMHE
S + X6, mpoBoIUM oA yritoM O (V, = tgd, BeIpaKEHHBIM B M/C) TIPSIMYIO 10
nepecedeHysi ¢ KpUBOW pa3roHa OOTOHSIONIET0 aBTOMOOHIISI «BPEMS—IIYTh».

Touka nepeceuenus — Ms ¢ koopaunatamu (S,; t,) SBISETCS MOMEHTOM 3a-
BepuIeHust 00roHa. BpeMs 1 myTh pasroHa OyayT COOTBETCTBEHHO PaBHBI

t061' = tM - R)a c, (21)
Sor = Si S, M. (22)
4. ]Inst ompeneneHus] CKOPOCTH B MOMEHT 3aBEpIIIEHUsT 00TOHA HEOOX0TH-
MO M3 TOYKH t, ONMyCTHUTh BHU3 MEPHEHAMKYJSP 10 MEPECceUCHHs C KPUBOM
V, = f (1), T.e. 3aBUCHMOCTBIO «BPEMI—CKOPOCTB» [uIst o6rousoniero TC B Mo-
MEHT 3aBepuIeHust 00rona — Vg;.

5./Ins BBIYHMCIEHUS ITapaMeTpoOB HE3aBEPIIEHHOTO OOTrOHAa W3 TOYKH A
¢ koopauHaTaMu (S; tp) OTKIIaABIBAEM BBEPX BEITHUYUHY

ano = S.I.Z- 230

6. U3 Haiinennoi Touku B oz yriiom o (Vo = tga) mpoBoauM MpIMYIO 10
nepecedeH st ¢ KPUBOW pa3roHa aBTOMOOWIIS «BpeMsi—i1yTh» B Touke Dgs Touka
TepeceueHust COOTBETCTBYET NoJiokeHuIo 1.1aBToMoOmIs Ha puc. 5.

7. ]Ins ompeneneHus CKOPOCTH aBTOMOOHJISI B MOMEHT MPHHSTHS pelie-
HHS O NPEKpaIleHun 00rona Vy,, U3 Nnosy4eHHo# Touku Dg omyctum nepren-

JUKYJISIp IO MEPECeYCHUs] ¢ KPUBOH «BpeMsi—cKopocTh». [Tomydnm Touky Dy,
OpAMHATA KOTOPO# cooTBeTCTBYET CKOpocTd TC B MOMEHT MPUHSTHUSI PELICHUS
0 TIpeKpaInieHuy o0roHa.

8. [lns ompeneneHus: mapamMeTpoB MOCIEAYIOLIET0 TOPMOXKEHHsT HE00XO0-
JIUMO U3 TOJYYCHHOW TOYKUA Dg OTIIONKUTH BHU3 PACCTOSIHUE, PABHOE OJTHOMY
METpy, U MONYyYUTh TOUKy E. M3 TOukM E TPOBOAMM KPHBYIO TOPMOXKCHHUS,
orpenenéHHyIo 1o hopmyIe

S = \/pi —JT_tf
36 2
rae § — TOPMO3HOM myTh, M; t, — BpeMs TOpMOXKeHus, C; J; = J; max — MaKCH-

MaJbHOe 3aMeienne 1 oorousrorero TC, M/c2.

Touka mepeceueHus] KPHBOH TOPMOKCHUS U MPSIMOI TIepeMeIeHHs 00To-
HSEMOTO aBTOMOOMII Fs COOTBETCTBYET MONOKEHUIO 1.2 0OTOHSIOIIETO aBTO-
MOOWIIS Ha pHUC. 5 U ompeeNsieT MOMEHT 3aBEPIICHUS TOPMOXKCHHS.

s ompeznencHuss CKOPOCTH B MOMCHT 3aBEPILICHUS TOPMOXKCHHUSA HEO00-
XOJMMO U3 Touku F omyctuTh BHU3 meprieHauKyIsip. Kpome Toro u3 touku Dy
nox yrinom 3 (JT = tgf3, B kM/4) mpoOBeCTH JMHHIO O MEPECEUCHHUs C TPOBE-
JICHHBIM TEPIICHANKYIIPOM B Touke Fy. OpanHaTa ux nepecedeHust — CKOPOCTh
B MOMEHT 3aBEPILICHIS TOPMOKCHHS.

14
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9. OnpenencHue pacCTOSIHUS TEPECTPOCHHS HAa CBOO TOJOCY JBUKCHUS
MIPOU3BOTUTCS TIO (OPMYIIe

S-I - tﬂV'S.T
1
36
rze t, —BpeMs IepecTpoeHus Ha CBOIO 10JIoCy, paBHoe 2 ¢; V,, —ckopocth TCy
B MOMEHT 3aBepILCHUsI TOPMOKEHUsI (OTMPeIeseTcs Mo rpaduKy).

10.Onpenenenne mokazareieir oorona. ITokasareaun 0oOroHa ompeneis-
FOTCS ¢ TIOMOIIBIO TIOCTPOSHHOTO Tpaduka Ha puc. 7.

125

f V max [f

tc

Vil

VP/7[7

VHEf

Ly

max

4
KM/

Puc. 7.Iloka3aTteqn 06roHa TPAHCHIOPTHBIX CPEICTB
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INokazaTenu 3aBepIIEHHOTO OOTOHA!

tor =t — T, C; (26)
So= Su— M. (27)
ITokazaTenu He3aBepUIEHHOTO OOrOHA!
tyoor = Tpno + Tp + Ly (28)
two = o — To; (29)
t=tr—1o; 0f3
Sior =S~ + S, (31)

5.2. AHAJIMTUYECKUI METOJ] PACUETA
5.2.1.3aBepmiéHHblii 06TOH

JIisl aHATUTHYECKOTO peIleHust 3a1a4un B ypaBuenue (19) mHamo mozcra-
BUTh aHAJUTUIECKOE BRIPAKCHUE BXOSIINX B HETO YICHOB, B pe3yJbTaTe MOJ-
CTaHOBKU TIOJTYYHUM BBIPKCHHE

r1e S, — BRIpaXKEHUE B TIEPBOIl CKOOKeE, M; AS — MOTPEeNIHOCT BHIYNCIICHHUH, M.

st perenns ypaBaeHus (32) He0OX0AUMO MPEABAPUTENHHO OMPEACITUTh
3HaueHHs1 ) U tp, COOTBETCTBYOLIME 3HaUeHUSIM V1 = Vy, KOTOpBIE OBIIM Tpea-
BapHUTENbHO ompeneneHsl mo tabn. 4. Jlns storo ypasaenue (13) HeoGxoanmo
3ammcaTh B BUJE

V = Ve ll—e ™™ ) 2\, = AV, ki, (33)

Pazpenus AV Ha V,, onpeenM OTHOCHUTENBHYIO TIOTPEITHOCTH BBIYHCIIC-
Huii V, mpu 3aganaoM 3HadeHuu t. [Ipumem, 9TOo BeNMWYMHA OTHOCHUTEITHHON
MTOTPENIHOCTH HE A0JDKHA OBITH Oonee +1%:
AV
——100< +1%. (34)
Vs

IMoxactasnss B ypaBHenue (33) pasnuuHble 3HAYCHHS {, OMPEACIUM BEJIH-
4uHy to, yaoBneTBopsromyto ycnosuto (34). [loacTaBus 3HaueHue tp B ypaBHe-
Hue (32), BBIYUCIHM BEIHYHHY .

Haiinennbie 3HaueHust S u tp moacraBum B ypasHenue (32). [IpumeM, uto
OTHOCHTeNbHast norpemHocts AS He noimkHa ObITH Oosee +1%:
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BS 100<+1%. (35)

oor
Ioncraemnsiss B ypaBHeHnue (32) pas3nidHble 3HauCHHA 1, HAiaEM BennuuHy ty
(cMm. puc. 7), ymosieTBopsrolnyto yciaoBuio (35) U COOTBETCTBYIOLIYIO pac-
CTOSIHHIO 00TOHA Sy6.. Bpems o6rona onpenenum u3 ypaBHeHus (26).

5.2.2.He3aBepiéHHbBIH 00TOH

UYroObl OmpeeTUTh MapaMeTphl He3aBepPIIEHHOIO OOrOHA, HAaI0 B BBIpa-
xenun (32) BenuuuHy X 5. 3aMEHUTh HA BETHYUHY X, o5, U OMHUCAHHBIM BBIIIE
Croco0OM HaWTH 3Ha4YeHHUS {p, COOTBETCTBYIOIIME MOMCHTY IPHHSATHS PeIe-
HUS O IPEKPAIEHHH 00rOHa, ¥ 3HAYECHUS Syno U Vpro.

YciioBHE BBIYUCICHHS MyTH TOPMOXKEHHS S, 00ECIIEYMBAOIIETO BO3BpaT
Ha CBOIO ITOJIOCY B pe3yNbTaTe MPEKPANICHNs 00TOHA, MOXHO 3aIHCaTh B BUIC

V2tT
—-—=<L-1=AS, M, 36
S, 36 (36)

rae S, — TOPMO3HOM MyTh, ONPEAESIEMbIi 10 hopMyJIe

leno tT J tz
- _M1'r M, 37
S, BT (37)

rae V, — CKOpPOCTh OOrOHSEMOro aBTOMOOWIS; t, — BpeMs TOPMOXKCHUS;
AS — IOTPELTHOCTD BEIYUCIICHHH.

[IpuHnMas, 9TO BeNMYMHA OTHOCHUTEIHHON TOTPEIIHOCTH HE JOJDKHA
ObITEH Ootee 1%,

%5100< +1%. (38)

IMoxcrasisis pasnnyHble 3HaueHus t B Beipaxkenue (37), ompeneinM Beu-
YuHY {; YAOBIETBOPSIOIIYIO yciIoBHiO (38).

IoxacTasnss 3HaueHue t, B ypaBHeHue (37) Haiiném BemuuuHy S;. 3Haue-
HHE CKOPOCTH B MOMEHT 3aBEPIICHUS] TOPMOXKEHHUS V, 1 HAWAEM M3 BEIPasKCHUS

T T

Vir =Vono = Ity KM/1. (39)

IlyTh, IPOXOAUMBIA aBTOMOOWIIEM MNPH BO3BPAILICHHH HAa CBOIO IOJOCY
JBIDKCHUS, onpeienisieTcs u3 ypasHenust (25). Bpemst HezaBepi€éHHOro 06rona
t,.06r OTIpeaersiercs o opmyste (28). [yts, mpoxoaumeiit TC S, 46, BHIYUCIISI-
eTcs o popMmyIie

S-l.06l‘ = Spno + Sr + S‘u M. (40)
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5.3.OIIPEJJEJIEHUE PE3EPBOB BPEMEHU U I[TYTU

Just onpenenenust BozmoxxuHoctd n3bexars ATII npu pemennn npekpa-
TUTH OOTOH B COOTBETCTBHHU CO CXEMOH, ITPUBEAEHHON Ha pUC. 5, onpenensioT-
sl BEJIMYHMHBI pe3epBOB BpeMeHu rest u mytu resSmo gopmynam

rest = to6r - l‘|—1.06ra C. (41)
ress = S6r - S{.o6ra M. (42)
3HaK MUHYC 03HAYaeT OTCYTCTBHE PE3EPBOB M HEBO3MOKHOCTH M30€XkKAaTh
JTII myTém TOpMOKEHHUS.
5.4.OIPEJIEJIEHUE [TOKA3ATEJIEN 3ABEPILIEHHOI'O U
HE3ABEPHIEHHOI'O OBI'OHOB
OrmpeneneHue nokazaTesiei MPOU3BOIUTCS AJIsl KaXKIO0TO 3HAYEHHs CKOPO-
ctu obrounsiemoro TC V..
6. MPUMEP PACUETA

PesynbTaThl onpenencHus oKas3areinel 3aHocATCs B Taba. 2 — Su npea-
CTaBIIIOTCS B BUAE rpaduka, IpUBEJACHHOrO Ha puc. 8. B kauecTBe mpumepa
BBITIOJTHCHUSI KyPCOBOTO MPOCKTA, MPUBEACHBI PE3yIbTATHI ONMPEICIICHIS Tapa-
MeTpoB obOrona aBromoOmns A3JIK-2141. 3aHocuM UCXOIHBIC NAHHBIC IS
HCccle0BaHus B a0, 2.

2. Acxoanbie JaHHbIE

[okazarens Ooronstoriee TC|  O6ronsiemoe TC

Mognens TC A3JIK-2141 -
Kareropus TC M1 M3
MakcumanbHas CKOpoCTh, Vinay, KM/4 158 -
Ckopoctb Vs, kM/4 - 50, 60, 70, 80, 90
ITocTosiHHAas BpeMeHu pasrona Ty, ¢ 14,9 -
Huuna TC Ly (Ly), M 4.4 10,0
MaKcCHMaIbHOE 3aMEUTEHHE Jyay M/C2 2,8 -
Bpemennoit uatepsai mexny TC, c:

—Iepe] HayajioM o0ToHa Ty, 2,0

—TII0CIIe 3aBEPIICHU] OOTOHA Tp 15

Bpems nepectpoeHus py BO3BpaIlie-
HUU OOTOHSIONIETO TPAHCTIOPTHOTO 2,0
CpeICTBa Ha CBOIO MOJIOCY Ly, ©
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6.1.PACUET 3ABUCUMOCTH ITYTU U CKOPOCTU OT BPEMEHU

Beruncisiem ckopocTsb Vi 1 myTh S o dpopmynam (13)—(14).Pacuér mpo-
W3BOAUTCS VIS PAa3IUYHBIX 3HaueHwmi t ot 5 10 60c:

V=V @1-e'V),

e Viax — MakcumaibHasi cKopocTh obrousomiero TC, km/4; t — Tekymiee
Bpems, ¢; Ty —IOCTOSTHHAs BpEeMEHHU Pa3roHa, C.

V (5) =158 (L- e >4?) = 4503kwm/x;
V (L0) =158 (1- &~ 1049) = 772 xm/u;
V (L5 =158 (1— e~ *549) = 998 km/u;
V (20) =158(1- e 2°149%) =116 8xm/u;
V (25) =158(1— e~ 25149) =128xkm/u;
V (30) =158 (1- e 3014%) =136,7 km/u;
V (35) =158 (1- e **4%) =142 9kwm/u;
V (40) =158 (1- e 40149 =147 2xm/u;
V (45) =158 (1- & #°/149) =150 3km/u;
V (50) =158 (1- e °149) =152 5km/u;
V (55) =158 (1- e *49) =154km/x;
V (60) =158 (L— e~ ®14%) =155 2 /.

Brruucnenne 3HadueHui IIYTHU OPOU3BOAUTCS 1O Q)opMyne

S= Vmax [t -Ty (1— e )] ;

S6)= 7 5- 149(1 e 5119) = 33

500 =22 lo- 140f-¢ %44 -1294x:
509="% 15~ 149fL -7 = 245,
520 =2 o~ 14sfi-e™47)- 3044

S(29) = 158 [25 149(1 2~”’1“~9)]=2671\4;

19



S(@30) = @ [30— 14,9(1—e‘ 30’149)] =7509m;
S@9 = 158[35 149(1 e‘35’149)] 944,

S(40) = @ [40— 14,9(1— g 0149 )] =1146m;

S@5) = 13—568 45~ 14,9(1— e 45’14'9)] =1353v;
SG0) = 13—5:;3 50— 14,9(1— e 50’149) =1563wv;
SE9 = 13—55 55— 14,9(1— e 55’14-9) =17765m;
S(60) = @ [60 149(1 e 60’149) =1990wm.

ITo maHHBIM pacuéra 3amoJHAETCs Tabd. 3 U CTPOUTCS rpaduK MO TOYKAM
(puc. 6).

3.3HayeHHus MyTH M CKOPOCTH pa3roHa apromoomis A3JIK-2141s
3aBHCHMOCTH OT BpeMeHH

t,c 5 10 15 20 25 30 34 40 45 50 55 60
V(v),
Km/4

45,03 77,2| 99,8| 116, 12836,1142,9147,2 150,3| 152,5| 154 | 155,2

S, 33 | 1194 245 | 393,4 561750,9 944 |1146| 1353| 1563| 1776,5 1990

6.2.PACUET TTOKA3ATEJIEM OBI'OHA T1PH PA3JTMYHBIX
CKOPOCTAX OBI'OHAIEMOI'O ABTOMOBNJIA (50, 60, 70, 80, 98m/4)

6.2.1.PacuéT mokasareJieii 00roHa mpu CKOPOCTH
o6ronsiemoro apromoouas: Vo, = 50 km/u

OHpeZleJ'H/IM BCJIMYNHY to, MOACTaBJIAA pa3IMYHbIC 3HAYUCHHSA BPEMCHU

—tTy )

B ypaBHeHHEe AV = Vjall—e — \,, ipu koTOpoM OyneT BHITOTHITHCS

AV
ycrmopre —100% < +1%.
\Z
B nmanHOM citydae ycioBue OyJeT BHIONHATHCS mpu to = 5,7¢; Torna

AV = 158(1 —e>"**9 — 50 = 0,Zm/u;
20



%100’/0 = 04%< +1%.

IMoacraBum 3HaueHue to B ypaBHeHne (32) M BHIYKCINM BEITUYMHY S

15857 -1491-e- 57/149)|
%" 36

= 424wm.

Hauaso rpaduka «spems—paccrosaue» TC, COOTBETCTBYET KOOPIHHATAM
t0_2: to = 5,70;
S-S+t Yeer =S+ S+ St Lt Ly,

TOrJa

_ Vo | TVs
=S 42724 22 4,
2= 36 36 1L

S, =424+ 220, 10 1101054 .

36 36

IoacTanss B ypaBHeHue (32) pa3nuuHble 3HaUCHHUS t, HAWIEM BeTHYUHY
ty (cM. puc. 7), yaoBieTBopsronyo ycioBuio (35) 1 COOTBETCTBYIOIIYIO pac-
CTOSIHHIO 00roHa Sy;.

B manHoM ciyuae ycnosue (35) Oymer BeimonmHsThes mpu t, = 14,3c.
IoactaBum 3HaueHue t, B ypaBHeHue (32). 1 3TOro mpeaBapUTENBHO Haii-
€M BETIHYUHY ) o6

Door = Sp_2— $=105,4 — 42,4 = 68;;
TorzIa
154 143- 149(1_ e 14,3/14,9)‘
) 36

AS = 014m.

- 424 |- [63+ S043-57) 5'7)j
36

Ucxons u3 ypaBuenus (32), onpenensercs

Soor = Voalt, ‘Tv?ElG‘ euv)| S

s = 158[&14,3— 149 [(n_ o 143/149 )]
obr — 3,6

-424=1817wm.
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PaccuntaeM OTHOCHTENBHYIO OTPELIHOCTH 110 hopmyite (35):

o4 [100% = 008< 1%.
1817

Omnpezaenum pacctosinue S, u3 Gopmyast (15):
S, =Sy + S =1817+ 424 =224]1m.
U3 ypaBHenus (26) onpemenum BpeMs o0roHa tos,:
t =t, —to =143-57=86c.

Paccunraem 3HaueHue mokasateinsi ckopoctd TCy B MOMEHT 3aBepIlIeHHS
obrona mo gopmyne

V06r :Vmax@_ e_tM M ),

Vo, =158({L- e 14214 ) = 975 k.

6.2.2.PacuyéT moka3areJieil He3aBepPUIEHHOT0 00TOHA

Jnst ompeneneHUss MapaMeTPOB HE3aBEPUIEHHOTO OOrOHA HCMOJIb3YyeM
bopmyny (32), u3MeHsIsI BENUUUHY X5, HA BEIUUUHY Xy 6. 1IOJCTABISIS B
ypaBHeHue (32) pasnudHble 3Ha4YeHUs t, HaAEM BeauauHy tp (cM. puc. 7), ynos-
JIETBOPSIOILYIO YCa0BHIO (35) 1 COOTBETCTBYIOIIYIO PACCTOSHUIO 00TOHA Sy

B nanHoMm ciydae yciosue (32) OymeT BHIIOMHATHCS mpu tp = 11,4c.
[MoacraBum 3Ha4YeHue tp B ypaBHEHHUE

S, = Vmax[tD —TV:E’G_ e to/Tv )] |
_ 158[[[114— 149 [(IL— . 114/14,9)]
36

=1499m.

S

Vb :Vpno =Vimax (1_ eV )’
Vp =158(fl— & 11414% )= 834 /.

[TpoBepsieM BepHOCTH HalICHHBIX 3HAUCHHH 110 hopMyIe

Vs (tp _to)J .

AS=(SD—SO)—(ZPM+ 26
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J7s 5TOrO ONPENETHM ) o

Ty, V.
ano SZl_M’ M;

D oo - 2050 _ 278M;
36

AS= 1499~ 424)—(27,8+WJ = 057w,

BrruncisieM myTh TOPMOXKEHUS S, 00€CICUYMBAIOICTO BO3BpAT Ha CBOIO
MIOJIOCY B CITydae MpeKpaIieHus o0roxa:

t. = 6,6c,
:VPHO tT _ jmaxtT .
36 36

834066 280667
= - =919 m:
T 36 19

-1=-077 m;

ps=s, - Vob _12919_50[::,6

85 1006 = "2 006 = 084% < + 1%,
S, 919

Haiiném 3HaueHHe CKOPOCTH B MOMEHT 3aBEpIICHHUS TOPMOXXEHHS I10
¢dopmyne

V =36 jnax L, =834~ 36128066=169 xum/u.

3.T

OnpenenyM myTh, MPOXOIMMEBIN aBTOMOOWIEM MpU BO3BPAIICHUU Ha
CBOIO TIOJIOCY IBIDKEHUS, 10 hopMyIe

Sﬂ.oﬁr = Spr{o + ST +Sna KM;

g obVar L 2169 o)
36 36

Sﬂ.oﬁr =1499+ 919+ 94 =2512 xwm.
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Omnpenenum pe3epBbl BpDEMEHH U Y TH:
t06r = tM _to = 14,3_ 5,7 = 8,6 C;

togr = tomo +, +t, =114+ 66+2=20 ¢

H.00r
rest =t —t, o = 86-20=-114 c;
resS=S;. — S, o6 =1817-2512=-695 m.

Janee mpousBoauM pacyér s ckopocreit V, = 60, 70, 80u 90 xm/u.
[ocne vero moyueHHbIE JaHHBIC 3AHOCUM B HUTOTOBBIC TAOJUIIBI TOKA3aTEICH
(tabm. 4u 5).

4. 3navennst Sy, tg, Xogr, Lpno OT CKOPOCTH
00rOHSIEMOT0 ABTOMOOMJIS

Vs, km/u So M to ¢ oo oo
60 83 9,2 78,4 33,3
70 121 11,3 88,2 38,9
80 169 13,6 97,8 44,4
90 235 16,4 107,6 50
100 320 19,9 117,4 55,6

5.3HaveHns noka3areseii 3aBepIIEHHOTO 1
He3aBepPIIEHHOT0 00rOHOB

3aBepIIEHHBIA 00TOH Hesaepiménnslit 06ron

VZa V06r1 T06r1 S)Grv VDnOv TH.06F1 Si.o(ira V 3.T reSta reSSI
kM/4 | xM/d c M KM/4 c M Km/4 C M

60 | 84,7| 57 | 116 | 794 | 82 | 127 | 406 | —2,5| -11

70 | 924 58 | 132 | 876 | 81 | 151 | 524 | -2,3 | -19
80 [ 99,8 59 | 148 | 955 | 7,95 172 | 64,5 |—-2,05| —24

90 |107,3| 59 | 163 | 103,7| 7,85 | 193 | 76,3 | -1,95| -30

100 | 114,7| 5,95 | 178 | 11,7 7,7 | 211 | 88,3 | -1,75| -33
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Ha ocHOBaHHMH MOJYYEHHBIX IaHHBIX CTPOMM TpaMK WU3MEPEHHs Mapa-
METPOB OOroHa B 3aBHCHUMOCTH OT cKopoctu oOronsemoro TC (cm. puc. 8).
I'paduk BeIYEpUMBAETCS MO TOYKAM TONYUICHHBIX MOKA3aTeNeH JUTsS 3aJIaHHBIX
CKOPOCTEH, BBIOMpast COOTBETCTBYIOIINE MACIITAOBI.

Ha ocHoBaHWM aHAITM3a 3aBUCUMOCTEH MyTH W BPEMEHH 0OTOHA OT CKOPO-
CTH OOTOHSIEMOTO aBTOMOOMIIS (CM. pHC. 8) MBI MOXEM OTPENEeIINTh HHTEpPBA-
JIbI BO BCTPEYHOM TIOTOKE, HEOOXOIMMBIE ISl BBITIOJTHEHHST 0OTOHA.

o ! ‘ fosr. €
Ser. M f ‘ 59
061 .
160 %7
%0 - 56
20 Vasr.
- KMy
Vosr
-0
WL 00
90
restc WL H‘U
]
res
res t
10 +
15 1 - -0
20 1 T -5
25 res S - -2
10 =25
15 -0
| |

60 70 a0 Oy

Puc. 8.I'padnk n3mepeHns napaMeTpoB 00roHa B 3aBHCHMOCTH
OT CKOPOCTH 00rOHAEeMOr0 TPAHCIIOPTHOIO CPECTBA
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3aBHCHUMOCTh CKOPOCTH 3aBEpPIICHHS OOTOHAa OT CKOPOCTH OOTOHSEMOIO
aBTOMOOWIISI TIOKA3bIBAET, YTO MPHU 0OTOHE aBTOMOOMIISI, KOTOPBIN ABMKETCS CO
CKOPOCTBIO Ooiee 75 KM/d, NpH 3aBEpIICHHH 00roHa HEOOXOAUMO JBUTATHCS
co ckopocThio Gostee 90 KM/d, YTO MPEBBIAET PA3PEMIEHHYIO CKOPOCTD JIBH-
KEHUS.

Janee aHanu3 pe3epBOB BPEMCHH W IIYTH IPH MPEKPAIICHUH OOrOHA I10-
Ka3bIBA€T, YTO B MOMEHT, KOTJ]a OOTOHSIONINH aBTOMOOWIIb CpaBHSETCS ¢ 00T0-
HSEMBIM, IPUHUMATH PEIICHUE O MPEKPAIICHIHH O0TOHA yXKe MO3IHO U, CIIE/0-
BaTENbHO, HAJO TMPUHUMATH PEHICHUE TPEXKIEC, YeM OHHU TOpaBHSIOTCA. Uem
BBIIIIC CKOPOCTH OOTOHSIOIIECTO aBTOMOOWIIS, TEM PaHBIIC HANO MPHHUMATH
peleHue.
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Ipnaoxenne A

1I1. McxoaHble TaHHBIE 1JI5 BHITIOJTHEHHSI KYPCOBOTO MPOEKTA

Ob6rousomee TC Ooronsiemoe TC

. : g
= a z ) Egx
Sl8ol S0 |E| 9| E| 2| B d Zi7
g |2 < - L g 5 S 25

S = - 5 o2

4 3

=}
1 | M; | BA3-1111| 120 16,8 | 3200 5,7| M; | 9000 50é5557'(?0'
2 | My | BA3-1113| 135 158 | 3200 57| N, | 4500 407'508'(?0'
3 | M; | BA3-2104| 137 14,0 | 4100 5,7| M, | 11000 507’5307'565'
4 | My | BA3-2105| 145 154 | 4100 57| M, | 5500 508'(?%070'
60, 70, 80,
5 | M, | BA3-2106 | 150 14,5 | 4200 57| M, 4500 | 95 100
6 | M, |BA3-21099| 156| 13,1 | 4000, 57| N, | 4500 508'(?%070'
7 | My | BA3-2110 | 180 13,1 | 4265 58| M, 7000 50§§O§070'
8 | My | BA3-2112| 185 13,1 | 4170, 58| N, | 4500 407'508'(?0'
9 | My | BA3-2121| 137 19,0 | 3720 57| N 9000 50é5557'(?0'
10 | M, | BA3-2170| 183 12,0 | 4350 58| M; | 10000 508'(?%070'
Chevrolet 50, 55, 60,

11| M| “\wa | 140| 190 | 4048 57| Ns+ O | 16000 | ~ %
12 | My | WK-2126 | 155 15,0 | 4068| 58| N; 4500 508'(?%070'
13 | N, | MK-2717 | 120 16,1 | 4400 57| Ms; | 11000 507’(?07'565'
14 | M | TA3-3102 | 147 19,0 | 4960, 2,8 M, | 5500 508'(?%070'
15 | M, | TA3-3110 | 163 13,5 | 4870, 2,8| N, 4500 407’0505(? %
16 | M, | 3U71-41047| 190| 13,0 | 6330 58| . | 4500 | 89 70 80,
90, 100
17 | My | VA3-31514| 120| 24,0 | 4025 57| N, 4500 407’0505(?0'
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Ipooonxcenue maon. Ul

Oo6roustromee TC Oo6ronsiemoe TC
: s 0 e
% =) Z o ﬁ <
=|Be| 2 |E| :| B¢ G : | 2z
B |2 < o i g 5 5 g8y
& > i g © g
N2 )
o
18 | M, | YA3-3163| 150 20,0 | 4647| 57| N, | 4500 SOégoégO’
19 | M, [T1A3-32053| 85 | 30,0| 7000 57| Ns+ 0 | 16000 5°é;’57’§°’
20 | M, | TIA3-3206 | 90| 300 6925 57 M | 9000 5065557'(?0’
TnA3- 50,55, 60,
21| My | theas | 70| 240| 11400 50 | N | 9000 | °%2%
22 | M, | uA3-5292| 90 | 24.0| 11990 50 | M | 9000 5065557'(?0’
23 | Ms | 1muA3-5203| 76 | 24.0| 11480 50 | M, | 9000 5°é§’57’§°’
HepA3- 50, 55, 60,
24| my | MebS |85 | 287 8539 50| Ng | 9000 | °G0%
HedA3- 50, 60, 70,
26 | My | MEboS | 140| 235 | 12750 50 | N, | 4500 | %G00
MAN
26 | M, | Lioms |160| 250 | 13800 6,0 | M, | 4500 63’072’030’
Coach R0O8 '
Mercedes-
Benz 50, 60, 65,
27 | My | oo |150] 300 | 13859 60 | ;| 11000 | °%00 5
RHD
28 | Ms | Volvo 9900/ 155| 28,0 | 12300 6.2 | N, | 4500 407’5%(?0’
29 | N, | TA3-3302 | 115 17,0 | 5440 50| M | 11000 507’(?07';5’
30 | N, | vA3-3303 | 110 19,0 | 4500, 50| M, | 5500 507’5302%(?5’
31| N, | rA3-3307 | 90| 292 6600 50 M. | 9000 5065557';0’
32 | M, | TA3-2752 | 135 24,0 | 4900 50| N, | 4500 5oégsoéo70,
3UJI- 50, 55, 60,
33| No | ,aiaio | 90| 337 6700 50| Ns+0 | 16000 | *%2%
3UJT- 50, 60, 65,
34| N> | yhgiio | 95| 330 7600 50| M5 | 12000 | °%2%
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Ipooonscenue maon. UT

O6romnstromiee TC O6ronsiemoe TC
: | o e
% =) Z ) ﬁ <
8 | s S5 I I I B g 25s
& > i 5 © g
N4 )
o
3UJI- 50, 55, 60,
35| No | ja | 85| 409| 7000 50 Ny | 9000 | 5GO%
MA3- 40, 50, 60,
36 | Ns | o3ses | 120| 720 | 8700l 50| N, | 4500 | %00
37 | Ny | FA3 | 80| 288| 9809 50| M, | 9000 5065557'50'
KamA3- 50, 60, 65,
38 | Ns | “gai2" |100| 327 | 8600l 50| My | 11000 | %% 0
KamA3- 50, 55, 60,
39 | Ns | St | 85| 287| 7909 50| Ny | 9000 | XG0%
N; | KawA3- 50, 55, 60,
a0 | Mo Kowle” | 90 | 564 18000 50 | My | 9000 | G20
N; | KawA3- 50, 55, 60,
ar | Mo Koo | 80 | 505 13000 5,0 | Ns+0 | 16000 | %G0%
VYPAIJI- 50, 55, 60,
42 | Ns | Jaoo01 | 85| 329| 7400 50| My | 9000 | G20
N MA3- 50, 55, 60,
a3 | Mol Mies | 90| 700[ 20000 50 | Ny | 9000 | %G0%
N; | MAS- 50, 60, 65,
aa | Mol N, | 95| 55| 20000 50 | M | 11000 | %% %8
N MA3- 40, 50, 60,
a5 | Mo Mass |100] 450 (20009 50 | N, | 4500 | %00
N; | MAS- 50, 55, 60,
26 | )| Sases | 93| 688] 19200 50 | Ns+ 0| 16000 | *%%c
Volks-
47 | My | wagen |235| 7.2 | 4216| 97| M, | 4500 68'072'0?)0'
Golf GTI '
48 | M, FoFc?;rSdST 241| 6,8 | 4362| 98| N, | 4500 407'5’0é§0'
: 60, 70, 80,
49 | M, | BMW 335i| 250| 6,0 | 4580 10,1 M, 45 | %30 300
Renault 50, 60, 70,
50 | My | Rgpadt | 183| 113 | 398s| 95| M, | 5500 | %G %
Toyota 50, 60, 70,
51| M; | (e | 205 102 | 4815 9.6 N, | 4500 | °GP%
, i 60, 70, 80,
52 | My | AudiAd4 | 218| 86 | 4703 1031 My | 4500 | O 700
Ford 50, 60, 70,
53 | M1 | pooaeo |210| 99 | 4778 90| M, | 5500 | G 0%
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211. Knaccudukanusi TpaHCHOPTHHIX cpeacTB kateropuii M, N, O

(cormacno 'OCT P 52051-2003

«MexaHn4yecKue TPAaHCHOPTHBIC CPEACTBA U NPUIICIIBI.

Kaaccupukanus ¥ onpeaeieHus»)

Kamezopua M

MeXanu4decKkue mpaHcnopmHsle cpedcmea, umerujue He Menee qemblpé'x Konéc

u ucnojibizyemole onst nepeso3KU naccaxcupos

M,

TpaHCIOpPTHBIE CPEJICTBA, UCTIONb3yEMbIE IS IEPEBO3KH Tacca-
KHUPOB M UMEIOIINE, TOMHUMO MeCTa BOJAUTEJS, He 0oJiee BOChMHU
MECT JUIS CHICHUS

TpaHCHOpTHLIe CpCACTBA, UCIIOJB3YEMBIC I MEPCBO3KU Iacca-
JKUPOB, UMCIOIIUC, TIOMUMO MECTa BOAUTECIIA, 0oJiee BOCBMH MECT
JJIA CUACHUS, MaKCUMaJlbHasA MacCa KOTOPbIX HE MPEBLIIIACT 5t

M

TpaHCTIOpTHEIE CPEACTBA, UCTIOIB3YEMBIE TS IIEPEBO3KHU Tacca-
YKUPOB, UIMEIOIIHE, TOMUMO MECTa BOIUTENS, 60JIee BOCBMHU MECT
ISl CHISHUS, MaKCUMaJIbHAsE Macca KOTOPBIX MPEBBIIIAET 5T

Kamezopua N

MexaHudecKkue mpancnopmmuble cpedcmea, umeroujue He meHee qemblpé'x Konéc

U npedHasHayeHHvle OJid Nepedo3KU ePy308

TpaHCHIOpPTHBIE CpEACTBA, MPeIHA3HAUCHHBIE [ IEPEBO3KH

N
! IPy30B, HMEIOIIHE MaKCUMaJIBHYIO Maccy He bosee 3,5T
TpaHCHIOPTHBIE CPEACTBA, MPEeIHA3HAUCHHEIC [T ICPEBO3KU
N, IPy30B, UIMCIOIIIE MAKCUMAIIBHYIO Maccy cBhIme 3,5T, HO He
6omee 12T
N TpaHCOpTHBIE CPEJCTBA, IpeAHA3HAYCHHBIE IS IEPEBO3KH
3 IPy30B, HMEIOIIHE MAaKCUMaIbHYI0 Maccy 6oiee 12T
Kamezopua O
npuyenul (6K1I0YAS NOTYRPULENBL)
0, [punensl, MakcuMalbHAs Macca KOTopsIX He Oonee 0,75T
0 [Mpuriernsl, MakcHManbHasi Macca KOTopbix cBbitre 0,75T, Ho He
2 6onee 3,51
0 [punensl, MaKCHMaJIbHAs. Macca KOTOPBIX CBhIIIe 3,5T, HO HE
3 6omee 10T
0, [Mpurernsl, MakcUMallbHasE Macca KOoTopsix oosee 10T
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Y4eOHOe IEKTPOHHOE U3TaHHE

OIIPEAEJIEHUE ITAPAMETPOB OBI'OHA

MGTOHI/I‘ICCKI/IG YKa3aHug

CocTaBHUTENH.

MOJIOJUOB Bukrop AnaTonabeBuy,
I'VCBKOB Aptém AHaTonbeBUY

Penakrop 3.I'. UepuoBa
Wmxenep no xomnerorepHoMy MaketupoBanuto T.10. 3oToBa

[Moxnucano B neyats 22.05.2013
dopmar 60 % 84/16. 1,86/ci. neu. i1. 253k3. 3aka3 Ne 262

Wznarenscko-nonurpaduueckuit ueHrp ®I'bOY BIIO «TT'TY»
392000,r. TamboB, yi. CoBerckas, 1. 106,kx. 14



