[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagenbue:

OO Bypcos Bramnunp MPIEFFIC TEPCTBO HA YK 1 BBICIIIEI'Q OBPA30BAHUSA POCCUKCKOM
[omxHocTb: U.0. aupekTopa MSTMropckoro MHCTUTYTA (Gunman) CEBepO'@ﬁﬁWAH 7051

(enepanbHOro yHMBepCuTeTa

[la7a noncans: 05.06.202 PEAGAATPHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTebHOE YUPEKICHHE

YHUKa/bHbIM MPOrPaMMHbIA Koy BBICIICTO 00pa3pBaHUS
1¢378726a41fd0143ae5bccc8bas 16EOEBERO-KABKA3CKNU ®EJIEPAJIBHBIN YHUBEPCUTET»

Thrraropermit macTRTY T (prumman) CKOY

Meroanuyeckue ykasaHus
10 BBITIOJIHEHUIO JTA0OPATOPHBIX padoT
o pucuummmHae «bBE3OITACHOCTDL ABTOTPAHCIIOPTHBIX CPEACTB»
JUTSI CTYJICHTOB HAIpaBJICHUS TOATOTOBKHU
23.03.03 DkcmutyaTanusi TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIUH U KOMILJIEKCOB

ITaturopck 2026 r.



Conep:xkanue

JIABOPATOPHOE 3AHSTHUENL. ...oociiiiiiiiiii i 5
JIABOPATOPHOE 3AHSTHUENR 2. ..ot 10
JIABOPATOPHOE 3AHSATHENRS. ..ottt 17
JIABOPATOPHOE 3AHSTHUENR 4. ..o 20
JIABOPATOPHOE 3AHSTHUE No5 ....ooiiiiiiiiii s 26
JIABOPATOPHOE 3AHSATHENRD. .....ccoeoiiiiiiiiiiieiie et 35
JIABOPATOPHOE 3AHSTHUENLT. ...ooiiiiiiiiiiiiiii s 46
JIABOPATOPHOE 3AHSTHUENS. .....cciiiiiiiiiiiiii i 48
JIABOPATOPHOE 3AHSATHENRO. .....coiiiiiiiiiiicce e 52
JIABOPATOPHOE 3AHSATHUENCIO. ...ccoiiiiiiiiiiiiiiiii s 56
JIABOPATOPHOE 3AHSTHUENCLL. ..ooiiiiiiiiiiiiii s 60

CIIUCOK PEKOMEHJIYEMOM JIUTEPATYPBI ......ooooeeieeiereieieieeeeeesess e ses s 64



He.]'lb H 3aJa4Y1 0CBOCHUA NUCHHUITIJIMNHBI
He.ﬂblO OCBOCHUS JUCHUITIINHBI «be3onacHOCTh ABTOTPAHCIIOPTHBIX CPCACTB» ABJIACTCA:

u3ydeHue TpeOOBaHUs CTaHIapPTOB OE30I1aCHOCTH TPAHCIIOPTHBIX CPEICTB;

OCBOEHHUE METOJ0B IIPOBEPKH U PETUCTPALUN TEXHUYECKOTO COCTOSHUS TPAHCIOPTHBIX
CPEZCTB U OLEHKH MX 0€30MacHOCTH B COOTBETCTBUHU C TPEOOBAHUSAMHU CTaHAAPTOB;
U3y4€HHE METOOB IOBBIIIEHHUS 0€30MaCHOCTH TPAHCIIOPTHBIX CPEJCTB; U3yUEHHUE
JUHAMHKU BOZHUKHOBEHUS U pa3BUTHs cutyauuu npusogsauieit k ATII, a tak xe
CHoco0bl UX NPEIOTBPALICHHUS.

33[[3‘{21MI/I HU3YUCHUS JUCHUIIIIMHBI ABJISIFOTCA:

U3y4eHHE OCHOBHBIX JJOKYMEHTOB 110 00€CIIEYEHUI0 O€30I1aCHOCTH JOPOXKHOTO
JBYDKEHUS, TPeOOBAHUH K aKTUBHOM M TACCUBHOM 0€30MAaCHOCTH TPAHCHOPTHBIX
CPEICTB;
U3y4eHHE BIIMSHUS JIEMEHTOB KOHCTPYKIIMH aBTOMOOMIIeH Ha 0€301MacHOCTh
TPAHCIIOPTHBIX CPEJICTB,;
M3y4EHUE TOKa3aTesiell akTUBHOM U MaCCUBHOM 0€30I1aCHOCTH TPAHCIOPTHBIX
CPEZCTB, CIIOCOOBI UX OIPENIEJIEHUS] U PETUCTPALUH;
U3Y4YE€HUE BIUSHUE KOHCTPYKTUBHON O€30MMaCHOCTH HA CTENEHb ITOBPEKICHUS
TPaHCIIOPTHBIX CPENCTB U JOPOKHBIX COOPYKEHUH IIPU Pa3IMYHbIX BUIAX
CTOJIKHOBEHHUSI.

Hepeqeﬂb INIAHUPYEMBIX pe3yabTaToB 06yqum[ mo AUMCIUIlJIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH peE3yJIbTaTaMHi OCBOCHUS 06pa30BaTeJ’[BHOfl MporpaMmmal

Kon, hbopmynupoBka Kox, hopmynuposka HHAMKaTOpa | Ilnanupyemble pe3yabTaThl 00ydeHuUs
KOMIICTCHITUH O JIUCIUTILTUHE (MOYIIIO),

XapaKTePU3YIOIIUE TAIIbI
(hopMHUPOBaHUS KOMITCTECHIIHIH,

HHIUKATOPOB
I1K-2 T'oToBHOCTB K NJI-11i.2 Bageer metomamu I'0TOBHOCTE K KOHTPOJIIO
KOHTPOJIIO IIPOBEPKH HAIINYHS H3MCHEHHI TEXHUYECKOTO COCTOSHMSI
COCTOSTHHS CpEJICTB UCIIOJIb30BAHUEM CPEICTB
TPAaHCIOPTHBIX V-2 Blazieer Merozamn TEXHUYECKOI'0 TMarHOCTUPOBAHMS
-21IK-

CPEICTB €

I:: I([) SOBAIC U3MEPEHUS U IPOBEPKH
UCIIONIb30BaHUEM

11apaMeTPOB TEXHUYECKOTO

CpeacTB

pedt COCTOSIHUS TPAHCIIOPTHBIX
TEXHUYECKOTO

AUArHOCTUPOBAHUA

CpENCTB




JIABOPATOPHOE 3AHATUENe].

TokcuuHbIe KOMIIOHEHTHI OTPAGOTABIIMX ra30B U UX BJIHMSAHUE HA YeJ0OBEeKa, H
OKPYKAIOLIYI0 CPey.

Llenb u conepxanue.
Ienb paboTel: OnpenenuTb KOJINYECTBA U COCTaB OTPAOOTABLIMX Ia30B IIPU pa3roHe

aBTOMOOWJIS

AKTYaJIbHOCTH TEMbI:

OmnpenenseM KOJIWYECTBO M COCTaB OTPabOTaBLIMX ra30B IIPH pas3roHE
aBTomoOmisi. CoOBpeMEHHOE COCTOSIHME SKOHOMHKHM Poccuiickoit ®eneparuu
XapaKTEPU3YIOTCS IMEPEXOJOM K PBIHOYHBIM OTHOLICHUSM SKOHOMHYECKHX

CY6’I>€KTOB XO03sIMICTBOBAHMS U BXOXJICHHUEM Poccuu B MHUPOBOC XO3SIMCTBO.
Teopernyeckas 4acTb

B pesynbrare BbinosHEHNs padOT HEOOXOAUMO:
1. Onpenenuts 4aCOBOM pacxo/l TOIJIMBA NPHU HAYAJIbHON M KOHEUHOW CKOPOCTH JIBUKEHUS
2. IToctpouts 3aBucuMocTu u3meHeHus Gr, Qpr, CO, CO2 (TopKo A1 KapOHOPaTOPHBIX ),

HC n NOx oT mpoiiieHHOTO TTyTH.

IMopsinok BHINOJIHEHHUS PA0OTHI.

K OCHOBHBIM BpeIHBIM KOMIIOHEHTaM OTPa0OTaBIINX ra30B aBTOMOOMIICH OTHOCSITCS OKHCH
yraepoaa CO, yrneBomopoasl CH, okucier a3ora NOx, TBep/ipie 4acTHIIbI (CaXka), COM CBHHIIA U
B MEHBIIIEH cTeneHn oKucibl cepbl SO2. bonee moapoOHO KOMITIOHEHTHI 0OTPaOOTABIINX T'a30B U
WX BIIMSHUE Ha YEJIOBEKa, U OKPYKAIOIIYIO Cpey MPUBEACHBI B IUTEparype [6].

OtpunarenbHOE BO3ACHCTBHE aBTOMOOMIISI HA OKPY>KAIOIILYIO CpEly 3aKIH0YaeTcs He
TOJIBKO B BBIJICJICHUM TOKCUYIHBIX BEIIECTB, HO U B COKUTAHUU KUCIIOPOa, TaK KaK JIJIsi CTOPAHUS
He(TENPOAYKTOB HEOOXOUM KUCIOPO (OPUEHTUPOBOYHO 3,3 T Kuciopona Ha 1 T
HEPTENPOIYKTOB).

B nannoit pabote He0OX0AMMO MPUBECTU KOMIIOHEHTHI OTPA0OTABIIMX Ta30B, UX BIUSHUE
Ha YeJI0BEKa, U OKPYKAIOIIYIO CpeLy.

Oco6eHHOCThIO 00TOHA TMPU TTEPEMEHHOM CKOPOCTH OOTOHSIOIIETO0 aTOMOOUIIS SIBJISIETCSI
YCKOPEHHOE JBMKEHHE OOTOHSIONIET0 aBTOMOOUIS. IHTEHCHUBHBIN pa3roH MPOUCXOIUT MPU
MaKCHMaJIbHOM ToAa4e TOIinBa. YacoBOM pacxo/ TOTUIMBA MPU 3TOM OMPEAEISAETCA 1O

dopmyne
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V, 1, 1,

0.377-r,

rae N, = raen. — 4acToTa BpalleHus, C KOTOPO# paboTaeT ABUTaTENb MPU

pacyeTHOM CKOPOCTH Ha COOTBETCTBYIOILEH el mepeaaue, 00/MuH;
M~ xpytsmuii MOMeHT, H.m
Va — pacueTHasi CKOPOCTh IBUKEHHS aBTOMOOWIISI, KM/4;
Ix7 — TIepeIaTOuHOe YHCIIO KOPOOKH Tepeiad Ha IaHHOU Iepejiave;
I, — IepeIaTOYHOE YHCIIO TIIABHOI Mepenayn;
I'« - pajguyc Kojieca, M.

NN — 9acToTa BpalICHUS, COOTBETCTBYIOILIAS MaKCHMaJIbHOM MOIIIHOCTH, 00/MUH.

Je— YACNBHBIN 3 PEKTUBHBIN PAacX0/1 TOILINBA, T/KBT 4,

aq, bg, Cq— dIMIHpHUYECKIE KOAPPHUIIUCHTBI.
Jlns kapOropaTOpHbBIX BUTATENEH:

Qe= 250...325 r/kBT-4; 8q = 1,2; bg = 1,0; ¢q = 0,8.

JI1s1 qU3eNbHBIX ABUTATEIICH:

ge=210...280 r/kBT-4; 8q = 1,55; bq = 1,55; ¢q = 1,0.

J171st BBIOpaHHBIX MPU pacueTe pa3roHa UHTEPBAJIOB CKOPOCTU PACCUUTHIBAIOTCS 3HAYCHUS
4acoBOTO pacxojia mpu HauanbHOU (GtiH) 1 KoHeuHOU (Gtik) CKOPOCTH JBUKCHHSI, TT0 KOTOPBIM
Jlajiee ONpeAeIseTcs Cpe/lHee 3HaUeHHE YaCOBOr0 pacxo/a Ha JAHHOM MHTEpBaJie
Gripy +Grig

2

rac GtiH 1 Gtik — 3HaYEHHSI YaCOBOT'O pacxoJa TOoIirMBa MMpru CKOPOCTAX ABUKCHUA

Gy = (16)

aBTOMOOMJISI, COOTBETCTBYIOIIUX HA4ally U KOHITY BHIOPAaHHOTO MHTEpBaJia, KI/4.
PacueTsl pekoMeHIyeTCsl IPEACTABISITH B TAOIUYHOM opme.
Pacxon TormBa nmpu NpoxoKAEHUU pacCMaTpUBAEMOr0 y4acTKa paBeH
At,
3.6

rac AQ| — pacxoa TOIUIMBA IPU MPOXOKACHHUU paCCMaTpUBaACMOro y4acTKa, KT

AQ, =Gy; - 17)

At — BpEMs IPOXOKACHUSA JAaHHOTO Y4acCTKa, C.

KonnyecTBo oTpaboTaBmnx ra3on
Qur = (1+ Q;- a) -G, (18)
,rae Qp— TeopeTnuecku Heo0X0IMMOE KOJIMYECTBO BO3AyXa AJIs CXKUTaHus | Kr
TOILJINBA, KI/KT;

o— kK03 GUIMEHT H30bITKA BO3IyXA.



Jl1st KapOrOpaTOPHBIX JBUTATENCH:
Q5=14,9 xr; o~=1,05...1,1.
Jnsa nuzeneit:
Q5=14,35 kr.
Ha nmucte rpaduueckoii yactu paboThl cTposiTcs 3aBucumoct udmenenus Gr, Qszr, CO,
CO2 (Tonbko s kaporopaTopHbix), HC u NOx ot npoiinenHoro nytd. J{ins quseneit Takxke
CJIETyeT OIICHUBATh ONTHYECKYIO TUIOTHOCTh OTPa0OTaBIINX ra3oB K.
[Tpu nepexroYeHNH repeiad JBUraTelib padoTaer Ha X0JIoCToOM X0y (pucyHok ). [Ipu

9TOM YaCOBOI Pacxo/] TOILIMBA MOKET OBITH OIpEesIeH 1Mo hopMyJie
G =Cyp -Gy (19)
rae Gtx — 4acoBOM pacxo/1 TOIIMBA MPU paboTe ABUTATENS Ha XOJOCTOM X0y, KI/4;
Cxp — KOO PHIIMEHT YaCOBOTO Pacxo/1a TOILIMBA JIISI XOJOCTOTO PEKUMA,;
GTH — 4acoBOH pacxo/ TOIJIMBA ITPH HOMUHAIBHOW MOIITHOCTH, KI/.

3nauenus kodpduimenta Cxp Haxomares B penenax 0,25...0,35, mpudem OombIime

3HAUYCHHUA COOTBETCTBYIOT AHU3CIbHBIM ABHUIaTCIIAAM, MCHBIINUEC — Kap6IOpaTOpHBIM.

0F |orto CH, mr /.
£, % g

L P
2
)

&, rdrt
1%]
0.4
0,3

= - T

g7 0,8 0,8 o

Pucynok 2. BausiHue coctaBa cMecH Ha TOKCUYHOCTh OTPa0OTaBLIMX T'a30B

KapOIOpaTOPHOTO ABUTATEINS (XOIOCTON XO/I).

B Havasne u B KOHIIE Ka)KJJOTO HHTEPBaJIa CKOPOCTH JIBUYKEHUS ONPENEISAIOTCS KOJINYECTBO
BBIXJIOITHBIX Ta30B U UX cocTaB. [lonydeHHbIe TOUKH COETUHSIOTCS TUIABHBIMU JINHUSMU.
3HavyeHusl o P JaHHOM pexxuMe OepyTces paBHbME 0,9...0,9 11 kapOropaTopHBIX JBUTaTENeH

u on=1,3...1,45 111 gu3eIbHBIX.



BBuny manoil npo1oKUTeNIbHOCTH Ipoliecca MepeKTIIoueHHs nepeaayd KOJIUYecTBO

BBIXJIOITHBIX I'a30B U UX COCTAaB OIPCACIIAIOTCA 11O OITMCAHHOM BBIIIIE MCTOJHUKCE.

Ne | Mapka aBTomMo6uUns YKMNOH CkopocTb XKecTkocTb Paanyc
AOPOTW, o/ | ABIKEHNS, peccop noBopoTa, M
KM/Y (MpyXwH)
Kr/cm
1 | 3A3-965 10 60 70 1200
2 | 3A3-968 20 70 75 750
3 | BA3-2101, -21011 15 80 80 900
4 | BA3-2102 20 65 85 840
5 | BA3-2103, -2106 30 80 88 700
6 | «MockBn4-407» 15 75 80 650
7 | «MockBn4-412» 10 70 78 800
8 | «MockBn4-2138, - 20 50 77 550
2137»
9 | «MockBn4-434» 25 60 74 100
10 | TA3-21 «Bonra» 25 90 98 7500
11 | FTA3-24 «Bonra» 10 80 96 800
12 | TA3-3102 «Bonra» 15 65 100 800
13 | TA3-13 «Yanka» 30 50 80 950
14 | 3NJ1-114 15 60 80 100
15 | YA3-450 20 75 85 120
16 | YA3-451 IM 40 60 110 950
17 | YAB3-452 [1 20 80 115 800
18 | YA3-469 10 85 114 900
19 |TA3-51 A 10 65 111 850
20 | T'A3-52-03 20 55 190 1200
21 |TAB3-53 A 25 70 200 950
22 |TAB3-63 A 30 75 180 800
23 | TA3-66 17 85 185 900
24 | TA3-69 18 55 210 850
25 | 3UJ1-151 A 22 60 160 1200
26 | 3UJ1-164 A 15 50 170 1350
27 | 3U1-157 14 70 185 1550
28 | 31J1-130 18 65 190 1150

KoHTpoJibHBIE BONIPOCHI:

1. UTo BXOAMT B MOHATHE «aKTUBHAs O0E30MMaCHOCTH»?

2. YUTo BXOIUT B MOHSATHE «IIaCCUBHASI 0€30MaCHOCTD)»?

3. UTo BXOAUT B IOHATHE «II0CIIeaBapuiiHas 0€30MacHOCTHY?
4. Kakue CBOWMCTBA IIMH BJIUSIOT HA aKTUBHYIO 0€30MacHOCTh?
5. OT4ero 3aBUCAT CIIECITHBIE CBOMCTBA IIMH?




JJABOPATOPHOE 3ausatueNe 2.
N3yyeHue HOPMATHBHBIX AKTOB MO 0€30MACHOCTH TPAHCIOPTHBIX CPEACTB

1 leas u conep:xkanue padboThl
Llenbio paOoOTHI ABISETCA M3YyYCHHE M aHAIM3 CTAHIAPTOB MO0 0€30IaCHOCTH TPAHCTIOPTHBIX
CpE€ACTB MUPOBBIX U pOCCHfICKHX 3aKOHOJaTC/IbHBIX aKTOB.
B PE3YIbTAaTC BBIITOJIHCHHUA paGOTBI CTYACHTHI JOJIPKHBI:
1. I/ISYLII/ITI) MHPOBBIC U pOCCHﬁCKHe 3aKOHOIATCJIbHBIC aKThI B obnactu
KOHCTPYKTHUBHOM 0€30MacHOCTH TPAHCIOPTHBIX CPECTB.

2. Ha ocHOBe NOIy4eHHBIX JaHHBIX IIPOBECTU aHAJIU3 MUPOBOI U OT€YECTBEHHOMN
NPaKTUKH.

AKTYaJIbHOCTH T€MbI:
ObecrneyeHue 6€30aCHOCTH JOPOKHOI'0 IBUXKCHHS HEBO3MOKHO 0e3ero 4YeTkoi
periraMCHTalluy U IMOCJICAOBATCIIbHOTI'O BBIIIOJTHCHUSA YUPCIKACHUAMUA, IPCANIPUATUAMUA U
OopraHu3anusiMu, a TaKXKC BCCMHU I'paK1aHaMU Tpe6OBaHI/II71 HOPMATUBHBIX aKTOB, oe3 CTpororo
coOII0IeHHSI 3aKOHHOCTH Ha aBTOMOOMJIBHOM TpaHcnoprte. Kaxas cTpaHa ¢ pa3BUThIM
aBTOMOOMIBEHBIM TPaHCIIOPTOM UMCCT CBOU 3aKOHBIM HOPMATHUBHLBIC aKThI, COJACPIKAIIIUC
Tp€6OBaHI/IH K KOHCTPYKIUHU TOJABUKHOI'O COCTaBa U €ro TCXHUYCCKOMY COCTOAHUIO.

Teopernyeckas yacTb

Obecneyenne 6€30MaCHOCTH JOPOKHOIO JBUKEHUSI HEBO3MOXKHO 0€3ero 4eTKon
perjaMeHTaluy 1 M0CJI€0BATEIbHOIO BBIIIOJHEHUS YUPEXKICHUSIMU, IPEANPUITHIMU U
OpraHM3alsaMy, a TAK)Ke BCEMH IpakJlaHaMi TpeOOBaHUN HOPMATUBHBIX aKTOB, €3 CTPOroro
coOII0ICHHSI 3aKOHHOCTH Ha aBTOMOOMJIBHOM TpaHcnoprte. Kaxas cTpaHa ¢ pa3BUThIM
aBTOMOOUJIBHBIM TPAHCIIOPTOM UMEET CBOM 3aKOHBIM HOPMATHUBHBIE aKThl, COAEpIKaIIIe
TpeOOBaHUS K KOHCTPYKIMU MOJBUKHOI'O COCTAaBa U €r0 TEXHUYECKOMY COCTOSHHUIO.

B aTHX akTax 0OCHOBHOE BHUMAHHE YAENAECTCS TEXHUUECKUMHEHUCIIPAaBHOCTAM
aBTOMOOWJIS, IPETSTCTBOBABLINM €T0 0€30IacHOWAKCILTyaTallui. TO 0OCTOSITEIbCTBO HMEET
00JbI1I0€ 3HAUEHUE, TAK KAKB MpoLecce padOThl aBTOMOOWIISI IETATIHN €r0 U3HAILIMBAOTCS,
YBEJIMYUBAIOTCS 3a30pbl, HAPYILIAETCS PETYIMPOBKA y3JI0B, 0CIa0€BalOT KpeIIeHUs JeTanei u
arperaToB, — BCE 3TO MOXKET MPUBECTH K BBIXOJLy aBTOMOOWIISI U3 cTpos ¥ aBapuu. [loatomy B
IPaBWJIaX JOPOYKHOTO JIBUKEHUS YKa3bIBAIOTCA TEXHUUECKHUE HEMCIPABHOCTH, IPHU HAJTUYUU
KOTOPBIX AKCIUTyaTallsi aBBTOMOOUJISI CYUTAETCS] HEJIOMYCTUMOM TI0 COOOpasKeHHUSIM
0€30I1aCHOCTH.

OnHaKO OILIEHKH OJIHOTO TEXHUYECKOI'0 COCTOSHUSI aBTOMOOUIIEH HE0CTaTOUHO.
BuumarenbHOE M3yYeHHE IPUUUH JOPOXKHO-TPAHCIIOPTHBIX MPOUCIIECTBUM MTOKA3bIBAET, YTO B
OOJIBIIMHCTBO aBAPHM MIPOUCXOAUT C TEXHUUECKU MCTIPABHBIMH, YacTO Jja’ke€ HOBBIMH,
aBTOMOOMJIISIMH, a TspKecTh nmocieactuil I TII onpenensiercst He CTOMBKO U3HONMIEHHOCTHIO
Y3JI0B U JieTajel, CKOJIbKO COOTBETCTBUEM KOHCTPYKLIUU aBTOMOOMIIEH CII0KHBIM YCIOBUSIM
JOPOKHOTO ABMKeHHs. [loaToMy B HacTosIee BpeMsl cTaia O4eBHIHON HEOOXOJUMOCTD
OTIpeieIeHNs] COBEPIIEHCTBA KOHCTPYKIIMK aBTOMOOUJISI B OTHOIIEHNUH €ro 0€30MacHOCTH U
pa3paboTKa CUCTEMBI ITOKa3aTesel sl KOMYECTBEHHOM €€ OIIeHKH.

B Hameit crpane HaJl yCOBEpIIEHCTBOBAHUEM KOHCTPYKIIMM aBTOMOOWIIEH U
MOBBIIIIEHHEM YPOBHSI X 0€30MacHOCTH paboTaloT HayyHo-ucciaenopatenbckue (HAMU,
HATU, HUUAT) u yuebusie (MBTY, MAJIU, XAJIU, Cu6AJIN u Ap.) UHCTUTYTHI,
KOHCTPYKTOpPCKHE OIOpPO 3aBOJAOB-U3TOTOBUTENEH U TEXHUUECKNE YIIPABIECHUSI MUHUCTEPCTB.
Kaxas HoBast MOZIeNTb aBTOMOOMIISI IPOXOIUT rOCY1apCTBEHHBIE UCIIBITAHUS, B ITpOIECcCe
KOTOPBIX MEXBEIOMCTBEHHAsI KOMHCCHS OILIECHUBAET KOHCTPYKTUBHYIO O€30M1acCHOCTb U
COOTBETCTBUE €€ MT0KA3aTeNeH NeHCTBYIOIMM HOpMaM.



TpeboBaHus K TOJBUKHOMY COCTABY M OT/ICIBHBIM CHCTEMaM M YCTPOMCTBAM
chopmynupoBansl B rocynapctBeHHbIX (I'OCT) u otpacneBbix (OCT) cranmaprax, a Takke B
otpacneBbix HopMaisix (OH). OTu 1oKyMEeHTHI, Kak MPaBUiIo, MOATOTABIUBAIOTCS
MUHUCTEPCTBAMHU U BEJOMCTBAMU, B Ub€M BEJCHUH HAXOJATCS 3aBOJIbI, BBITYCKAIOLIHE
ABTOMOOWIIH, TIPULICTIBI B 000pyAOBaHHe. MHOTHE TpeOOBaHUS U3JIOKEHBI B TIPABHIIAX
JIOPO’KHOTO ABMKEHUSI M MPABUJIaX TEXHUYECKON SKCITyaTalluu OTACIbHBIX BHIOB
TPAHCHOPTHBIX CPEACTB (aBTOMOOMIIEH, IPUIIETIOB, TPAMBAaeB, TPOJLIEHOYCOB).

B 1969 r. B CCCP Ob11u BBEICHBI ITEPBBIE CIEIIMATIbHBIC HOPMATUBHBIC JJOKYMEHTHI 110
KOHCTPYKTUBHOH Oe3omacHocTH aBToMoOmiel. [10100HbIe TOKYMEHTBI CHCTEMAaTHYeCKH
NepecMaTPUBAIOTCS U IOTIOJIHSIOTCS, UTO MO3BOJISIET HEMTPEPHIBHO MOBBIIIATH KOHCTPYKTUBHYIO
0€30MacHOCTb ABTOMOOUIIEH.

I1 p u pa3zpaboTKe OTEUECTBEHHBIX JOKYMEHTOB YUUTHIBACTCS MPAaKTHUKA
MEXIYHAPOIHBIX OpPraHU3aIlui, HIMEIOIIUX OMBIT B PETJIAMEHTAIIUNA MEPOIIPHUSIITUN TIO
KOHCTPYKTHBHOM 0€30MaCHOCTH aBTOMOOMIIEH U pacnojiaraloliux chopMyIupOBaHHBIMU
TpeOOBaHUSIMH KO MHOTHUM 3JIEMEHTaAM KOHCTPYKIIHH.

Pa3BuTHe MeXITyHApOAHBIX MEPEBO30K IPY30B U MACCAKHUPOB, PACIPOCTPAHECHUE
MEXTYHAPOIHOTO Typru3Ma NoTpeOoBaH YHUDUKAIIUY TIPABIIT IOPOKHOTO IBYKCHHSI I HOPM
6e3zonacHocTu. B 1958 r. B pamkax Komurera no BHyTpeHHEMY TpaHcnopTy EBpomneiickoii
Oxonomuueckoit Komuccnu Opranuzannn O6wequnennsix Hanumii (EDK OOH) B XKenese ¢
yuactueM CCCP 0b1J10 MOJMUCAaHO COTJAlIeHUe O MPUHITUU €AMHOOOPA3HBIX YCIOBHMA U O
B3aMMHOM NIPU3HAHUH OPUITMAIEHOTO YTBEPKIACHUS IPEIMETOB 000PYI0BAaHUS U YacTeH
MOTOPHBIX MepeBo30uHbIX cpeacTB (nokymentT EDK E/ECE/324—E/ECE TRANS 505).

[Tomumo obumx pexomernammii ESK OOH B xauectBe npunoxkennit k Cornamenuro 1958
r. npunsiia 40 [IpaBui, B KOTOPBIX coaepikaTcs KOHKPETHbIE TPeOOBaHUS K Pa3TuIHbIM
CUCTeMaM, y3JlaM, arperatam u rpudopam aBTOMOOMJIEN B OTHOILIEHUH €ro 0€3011aCHOCTH.
CdhopmynupoBanbl TpeOOBaHUS K CBETOBBIM U CUTHaIBHBIM cucteMaM (Ne 1—8, .19, 20, 23, 31,
37, 38), x pemusiM Oe3onacHOCTH U cunieHbsM (Ne 14, 16, 17, 25), k pyneBomy ynpasnenuto (Ne 12),
K TopMo3HO#1 cucteme (Ne 13), k mmmaam (Ne 30). HopmaTuBsl 1o maccuBHOM 0€30MacHOCTH
n3noxens! u [paBumax Ne 9, 10, 15, 24. Tlpasuna ESK OOH oTHOCSATCS B OCHOBHOM K JIETKOBBIM
ABTOMOOWJISIM, OT€YECTBEHHBIE IOKYMEHTHI — K TPAHCIIOPTHBIM CPEJICTBAM BCEX BUOB.

Cornacno npunstoit ESK OOH knaccugukanyy TpaHCIIOpTHBIE CPEACTBA JIESATCS Ha YEThIPEe
KaTeropuu, 0003HauaeMble COOTBETCTBEHHO MHekcamu L, M, N u O. Kareropus Loobeaunser
TPAHCIIOPTHBIE CPEJICTBA, UMEIOIINE MEHEEe YeThIpeX KoJiec U moHyto Maccy meHee 1000kr. Ha aux
pacnpoctpanstores [Ipasuna ESK OOH Ne 1—3, 9, 10, 13, 15, 19, 20, 23, 31,37 u 38. B
KaTeropuro M BKIIIOYAIOTCS TPAHCIIOPTHBIE CPEJCTBA, UMEIOIIME TPU WIIH YETBIPE KoJieca U MOJTHYIO
maccy 6onee 1000 kr.

Crozia BXOJISIT MTPAKTUYECKU BCE BUJIBI JISTKOBBIX aBTOMOOMIIEH 1 aBTOOycoB. Ha HuIX
pacnpoctpanstores [pasuna Ne 1—r121, 23, 25—28, 30— 35, 37—39. Kareropus N o0beunsier
TPaHCIIOPTHBIE CPEACTBA JUIS IEPEBO3KHU I'PY30B, UMEIOIIME TPU WU YETHIPE KOJIeca U MOIHYIO
maccy 6onee 1000 kr. Ha TpaHCTIOpTHBIE CpeicTBa ATOM KaTeropuu pacripocTpanstoTcs [Ipasua
EBK OOH Ne 1—0, 13, 15, 18—20, 23, 28,31, 37—39. Ha TparcnioptHbIe cpeicTBa Kareropuu O
(mpurens! u noynpuuens!) pacnpoctpansitorces [Ipasuna ESK OOH Ne 3, 4, 6, 7, 13, 23, 37,
38. OcHoBHBIE TPEOOBAHNS TEPEUNCIICHHBIX BBIIIE JOKYMEHTOB M3JI0KEHBI HIKE.

Anmaparypa u MaTrepuaJibl:
HopMmartuBHbIE JOKYMEHTBI

Yka3zanus no TexHuke 0e30IMacHOCTH

[Tpu BbIMOIHEHUU PaOOThI CTYIEHTHI JOJIKHBI PYKOBOACTBOBATHCS OOLIUMHU IS
y4eOHBIX ayJUTOPUI MPAaBUIIAMU TEXHUKH O€30MaCHOCTH.



MeTtoauka M NOPSAA0K BbINOJTHEHUS Pa0oThI

Jannas paboTa sSBIIE€TCS aHATUTUYECKON W TIPEAIosaraeT u3yuyeHue IByX — TpexX
HOPMAaTUBHBIX JOKYMEHTOB (COTJIACHO 3aJJaHHUI0 PYKOBOJIUTEINS ) IO 0€301MaCHOCTH
TPAHCIIOPTHBIX CPEJICTB, C TOCISAYIOIINM aHAIM30M U BBIBOJIaMH 00 00eCIIeYeHUH UM
0e30macHOCTH JABMKEeHUS. V3ydaemble CTyIEeHTOM HOPMAaTUBHBIE TOKYMEHTHI, JT0JKHBI
KOHTPOJINPOBATh KAKOW TO KOHKPETHBIN y3eII arperar (CUCTEMY) aBTOMOOMIIS.

Hanpumep: U3yunts [IpaBmiio ESK OOH Nel u cooTBeTcTByIOIINE EMY
otedecTBeHHBIC 3aKoHOAaTeNbHbIe akThl (TOCT 3544—75 «®apwl ganpHEro U OJMIKHEro
ceeta apromoomeit», 'OCT 8769—75 «lIpubopsl BHENIHHE CBETOBBIE aBTOMOOMIIEH,

TPAKTOPOB, MPUIEIIOB U APYTUX TPAHCIOPTHBIX CPEACTB.

PacnonoxeHwue, 1BET,

BI/IZ[I/IMOCTL»).Ha OCHOBC INOJTYYCHHBIX JCHHLIX ITPOBCCTHU aHAJIN3 MHpOBOfI U OTEUECTBEHHOM

IMPAaKTHUKH.

IlepeueHb HOpMaTUBHBIX IOKYMEHTOB IIPUBEEH B Tabaule 1

Tabnuma 1 HopMaTuBHBIE JOKYMEHTHI IO O€30MIaCHOCTH aBTOMOOMIIEH

[Ipasmia EDK OOH

OrteuecTBEHHBIC HOPMATHBHBIC JOKYMCHTbBI

Ne 1 (acummeTrpuuHbIe
(bapsl OJIFKHETO U
JaJbHEr0 CBETA)

I'OCT 3544—95 «Dapsl nanpHero u OJMKHETO CBETa
ABTOMOOMIICH

I'OCT 8769—195 «IIpubopsl BHENITHUE CBETOBBIE aBTOMOOHIICH,
TPaKTOPOB, IMPHUIICTIOB M JIPYTUX TPAHCIOPTHBIX CPEICTB.
PacmomnoxeHue, 1IBE€T, BUANMOCTDY

Neo 2 (;mamribr
HaKaJIMBaHUS IS
ACUMMETPUYHBIX (ap
OJIMXKHETO U JTaJbHEero
CBETa)

I'OCT 2023—75 «Jlamnbl HakaIUBaHUS NEKTPUUECKHE
aBTOMOOUJIbHBIE. TEeXHUYECKHE YCIOBHSD)

Ne 3
(cBEeTOBO3BpAIATENIH —
KaTadoThl)

OH 029 015—99 «TpaHCnOpPTHBIE CBETOBO3BPAIIATEIIH
(xatadotsr). Dopma u pazMepbl, HOPMbI CBETOTEXHHUYECKUX
XapaKTEPUCTUK. MeTOAbI HCTIBITAHUI

I'OCT 20961—95 «CeToBo3BpamniaTeay aBTOMOOUIEH,
aBTOOYCOB, TpOJIEHOYyCOB, TPAKTOPOB U MPHUIIEIIOB.
TexHuueckue ycuoBuUs»

Ne 4 (mpucnocobnenus
JUIS OCBEIICHUS
HOMEPHOTO 3HAaKa)

I'OCT 8769—75TOCT 3545—95 «®PoHapu TpPy30BBIX aBTO-
MoOuteit. ['abapuTHble M IPUCOEAUHUTENBHBIE Pa3MEPhD»

I'OCT 6964 — 02. «®oHapu BHEIIHWE CHUTHAIBHBIE U
OCBETUTENbHBIE  aBTOMOOMJIEH, TPAKTOPOB, CAMOXOAHBIX
MaIlliH U MpUIenoB. TexHuueckne TpeOoBaHUs»

I'OCT 10984 — 74 «IIpuGopsl BHEIIHHE CBETOBBIE
CUTHAJbHBIC aBTOMOOWUIIEH, TPAKTOPOB, MPHUIIETIOB U JIPYTHX
TPAHCHOPTHBIX cpelacTB. HOPMBI M METO1bI UCIIBITAHUI»

Ne 5 (mammbI-hapbr
OJMKHETO U 1aJIbHETo
CBETA)

Ne 6 (ykazaTenu
MTOBOPOTOB)




[Ipasmiia EDK OOH

OrteuecTBEHHBIC HOPMATHUBHBIC JOKYMCHTbBI

Ne 7 (mondapuuku
3aIHMX KPACHBIX
donapeir u cron-
CUTHAJIOB)

Ne 8 (acummeTpruHbIe
(dhapbl OTMIKHETO U
JTaTbHEro CBEeTa IS
raJOreHHbIX JIaMI)

I'OCT 8769—75
I'OCT 10984—74
I'OCT 10984—74

No 9 (BHemHUK  TTyM
TPAHCIIOPTHBIX CPEJCTB)

I'OCT 19358— 74*E «ABTOMOOWIH, aBTOIOE3/1a, aBTOOYCHI,
MOTOLMKJIBI, MOTOPOJIIEPHI, MOIIEbI © MOTOBEJIOCUIIE]IBI.
Bremnnii u BHyTpeHHui wmyM. [IpenenbHO KOMyCcTUMBIE ypOB-
HU. MeToabl U3MEpEeHus»

Ne 10 I'OCT 17822—78 «YcTpoiicTBa C IBUTraTeassMU BHYTPEHHETO
(momexomnoaaBuTedbHbIE | cropaHusi. HOpMBI 1 METOIbI UCTIBITAHUN Ha UHIYCTPUAIbHBIE
YCTPONCTBA) pagruonoMexm»

Ne 11 (mpouHOCTB OCT 37.0001.032—72 «3aMK1 ¥ TPUBOJH 3aMKOB JBEped U

3aMKOB U IETEIb
OOKOBBIX ABEpEil)

0ara)KHHKOB aBTOMOOWIIEH U aBTOOyCOB. TexHUUYecKue
TpeOOBAaHUS U METOJIBI HCIIBITAHUII

OCT 37.0001.033—72 «HaBecku (meTyin) ABEpHbIE
aBTOMOOWIICH, aBTOOYCOB U TpoJuIeiiOycoB. TexHuueckue
TpeOOBaHHUSI W  METOJIbl MCIIBITAHHI

No 12 (zammura
BOAWTENS  OT yAapa o
pyJieBoe yIpaBlIeHHE)

OCT 37.0001.002—70 «ABTOMOOMIH® JETKOBBIE.
be3onacHOCT, KOHCTPYKIIMHM  PYJIEBBIX YIPABICHHI

Ne 13 (TopmosxeHue
TPAHCIOPTHBIX CPEJCTB)

I'OCT 22895—77 «TopMO3HBIE CHCTEMBI aBTOTPAHCTIOPTHBIX
cpenctB. TexHuueckue TpeOOBaHUM»

I'OCT 23180—78 «Cucrtema CUTHaJIM3aLUU U KOHTPOISA
COCTOSIHHSI TOPMO3HBIX CHCTEM aBTOTPAHCIOPTHBIX CPEJCTB.
OO0mue TeXHUYECKUe TPEOOBAHUS»

I'OCT 23181—78 «IIpuBoapl TOPMO3HBIE IMAPABINYECKUE
aBTOTPAHCIOPTHBIX cpeAcTB. O0I1IKe TeXHUYECKHE TPEOOBAHUS»
I'OCT 4364—67 «lIpuBoagsl NHEBMAaTHYECKHE K TOPMO3aM
aBTOMOOMJIEN M aBTOIOE3I0B. TeXHUUYECKUE TPEOOBAHUSI

Ne 14 (xpennenue
peMHeil 0e30macHOCTH)

I'OCT 21015—75 «ABTOMOOMIM JIerKoBble. MecTa KperieHus
pemueili 6e3omacHocTu. Texunyeckne TpeOoBaHus. MeTo bl
UCIIBITAaHUIN»'

I'OCT 20304—74 «MaHekeH TpexXMepHBIM OCAJOYHBIN.
KoHcTpyKliMss ¥ OCHOBHBIE pa3Mephl. TexHuueckue
TpeOOBaHUS»

Ne 15 (3arpssssromue
oTpaboTaBmIne Ta3bl,
BBIJIEIISIEMBIE
KapOIOpaTOPHBIM
JIBUTATEJIEM)

I'OCT 17.2.2.03—77 «Oxpana npupoasl. ATMmocpepa.
CopepxaHue OKHCH yTiepoJa B OTpaOOTaBIIMX Ta3ax
aBTOMOOWIIEH ¢ OEH3MHOBBIMHU JIBHTaTelsMU. HopMbI
WMETOJIBI OTIPE/ICIICHHS

Ne 16 (pemun
0€30I1aCHOCTH JUIA

OCT 17213—72 «JlenTa nns peMHel 6€30TTaCHOCTH
aBTOTPAHCTIOPTHBIX cpelcTB. TexHudeckue TpeOoOBaHUs U
METOIbl HUCIILITAHUH.




[Ipasmiia EDK OOH

OrteuecTBEHHBIC HOPMATHUBHBIC JOKYMCHTbBI

B3POCJIBIX IMACCAXKUPOB)

TOCT 18837—R82 «Pemuu Oe3omacuoctd s sogureinei Il
[IaCCa)XUPOB aBTOTPAHCIIOPTHBIX CPEACTB. TeXHHUUECKHE
YCIIOBHUS»

Ne 17 (mpoyHOCTH

OCT 37.001.009—70 «ABTOMOOHIN JIETKOBEIE.

CUJIICHUH U UX be3zonacHOCTE KOHCTPYKUMM CuAeHUU. TeXHU4eCcKue
KpeIUIeHHi) TpeOOBaHUSl M METOJAbl HCIBITAHUI»

Ne 18 (3amuTa ot

HEPA3pPELIEHHOI 0

MOJb30BAHUS TpaHC-
MOPTHBIM CPEACTBOM)

Nel9 (mpoTuBOTYMaHHBIE
tapsi)

I'OCT 8769—75, 'OCT 3541-75

Ne20 (daps! ¢

rajJoreHHBIMHA
JITaMITaMH )
OCT 37001.017—70 «ABTOMOOUIIN JICTKOBEIE,
pacmojoXeHne OpraHoB ympaieHus. besomacHocTh
KOHCTpyKIuH.  TexHuueckue TpeOOBaHUS»
OCT 37.001021—71 «be3onacHOCTb KOHCTPYKLHMH
BHYTPEHHEl  apMmarypbl 3JEMEHTOB 00OPYAOBaHUS aBTOOYCOB
Ne21 (BHyTpeHHee TposueitdycoB. Texuuueckue TpeOOBaHUS»
o0opytoBaHME OCT 37.001.012—70 «ABTtoMOOWIH, aBTOOYCHI,
MacCaXUpPCKOTO Tposeidycel. OO0O03HAaYEHHs] YCIOBHBIE HA OpraHax
MOMEIIEeHUS YOPaBICHUM M CHUTHAJIBHBIX JIaMIax»

OCT 37.001.03-1—72  «CTekn0onoJbeMHUKU PhIYa’KHBIX
nBepelt aBToMoOmielr u  aBTroOycoB. TexHuueckue
TpeOOBaHUS M METOJAbI MCIBITAHHI»

OCT 37.003.017—73 «BbIkntouarenn  KHOMOYHBIE
HaXXHMHbIE aBTOMOOMWIbHbIe. Tumel. 'abaputHeie u
MIPUCOETUHUTENIbHBIE Pa3MephI»

No 22 (mumembr st

MOTOIMKJIHUCTOB) -

Ne23 (3annue dapsl)

Noe24(TokcHIHOCTh I'OCT 21393—75. ABtomoOwnu ¢ nusensiMu. J[BIMHOCTH
OTpabOTaBIIIMX T'A30B oTpaboTaBUIMX Ta3oB. HOpMBI U METOIBI U3MEPEHUI»
J3esien)

No 25 (TTOATOJTOBHUKH
CUJICHUIN)

I'OCT 24309— 80 «ABTOMOOWIM JIETKOBBIE. IIOATOJIOBHUKH
cuneHuii. Texuuyeckue TpeOOBAHUS U METOABI UCTIBITAHUW

Ne26 (HapyxHBIE
BBICTYNBI
aBTOMOOMJICH)

I'OCT 1902— 74 «bydepsl nerkoBbix aBTOMOOMIEH. Pazmepsi»
OCT 37.001.036—72 «3acTeXku KamoTOB U OarakHUKOB
aBToMoOmied u  aBTOOycoB. TexHuueckue TpeOOBaHUS U
METO/Ibl UCTILITAHUI

I'OCT 13887—75* «3epkana HapyXHBIC 33IHETO BHUJA
IPY30BBIX aBTOMOOMJIEH, aBTOINOE3/10B, aBTOOYCOB H
TpoJuteiibycoB. TexHuueckue TpeOOBaHUS»

OCT 37.001.210—78 «be3onacHOCTb KOHCTPYKLIUH
aBToMOoOuerd. HapykHble BBICTYIIBI JJETKOBBIX aBTOMOOMIICH




OrteuecTBEHHBIC HOPMATHUBHBIC JOKYMCHTbBI

[Ipasmiia EDK OOH
I'OCT 14S29— 76 «Pyukum pBepell  KaOWH Ipy30BBIX
aBToMOOMIIEH»
Ne 27 I'OCT 8769—75
(mpenynpexaaronue
TPEYTrOJbHUKH)
No 28 (3BykOBas OCT 37.003.007—71 «IIpubGopsl 3BYKOBBIC CUTHAJIbHBIC
CUTHAJIN3AIAN ) aBTOMOOMIbHBIC. THUITBI, OCHOBHBIE TTAPAMETPBD»
No 29 (3ammra Mg T'OCT 12.2.023— 7G CCBT. «Kabuna. PaGouee mecTo
HaxXxosIIUXCS B KaOuHe | BoguTe u. PacmosioskeHue OpraHoOB YIPABJICHUS TPY30BBIX
IPY30BbIX aBTOMOOMIIEH, aBTOOYCOB U Tposieiioycom. OCHOBHBIE

TPAHCIIOPTHBIX CPE/ICTB)

pa3sMepbl U TEXHUUYECKHE TPEeOOBaHUSM»

I'OCT 10022—75 «ABTOOYCHI H TpPOJUIEHOYCHI
ropojackue. [Taccaxxupckoe nomenienne, OCHOBHBIC
rmapamMeTpsl U pa3Mepbh»

OCT 37.001.019—71 «be3onacHOCTh KOHCTPYKLMU
CHUJICHBSI BOOUTES aBTOOyca Tpoiuieitdyca. Texuuueckue
TpeOOBaHUM

I'OCT 2030-1 - 74 «MaHekeH TpeXMEPHBIA MOCaTOYHBII.
KoncTpykuys n OCHOBHBIE pa3dMepbl. TexHu4YecKkue
TpeOOBaHUS

Ne 30 (munBl 1151
JIETKOBBIX aBTOMOOMIIEH
U UX TpHULENbI)

I'OCT 4754—80 «llluHBI THEBMATUYECKUE IS
JIETKOBBIX  aBTOMOOWIEH. TeXxHUUYecKue yCIOBUS»
T'OCT 5513 — 75**11Iunbpl HHEBMAaTHUYECKUE I
TPY30BBIX aBTOMOOWJIEH, aBTOOYCOB U TPOJUICHOYCOB.
TexHn4deckue yCcioBUs»

Ne 31 (dapsr ¢
rajJoreHHBIMH
OINITHYECKUMHU
61okamu THHA SBH4)

Ne 32 (ymapwo-
MIPOYHOCTHBIE CBOMCTBA
Ky30Ba TpU Hae3J]i€ C3a/H)

I'oCT 2III'9— 76 «ABTOMOOMIU
JIETKOBBIE.bE30IMaCHOCTh ~ KOHCTPYKLIMH. TexHnueckue
TpeOboBaHus wucnblTaHUU. 11 yacTh:Y 1aponpoyHOCTHBIE
CBOMCTBA Ky30Ba IpH HAE3J€E C3aan»,

Neo 33 (ynapno-
NPOYHOCTHBIE
CBOMCTBA Ky30Ba
npu GpOHTATHBHOM

yaape)

I'OCT 21936-76 «ABTOMOOWMIU JierkoBble. TexHuueckue
TpeOOBaHUSI M METOJbl MCHBITAHUNW B YacTH
yIAapHO-IIPOYHOCTHBIE CBOMCTB Ky30Ba MpH
¢ppontanbHom ynape» 'OCT 20301—74

Ne 34 (mpenotBpaiieHue
BO3HHUKHOBEHHMSI TI0JKapa)

Ne 35 (pa3menieHue I'OCT 24350— 80 ABtomoOwnu nerkoBbie. HoxxHbIe

nesaneil yrnpaBieHHs ) opranbl ynpasJjieHUH. Pacnomoxenwue. TexHuueckue
TpeOoBaHuss, MeToabl UCTIBITAHUI
I'OCT 12.2.023— 76

Ne 36 (mianupoBka Iroct 21777— 76 «ABTOOYCHI JaldbHETO

cajoHa aBTOOYyca) cienoBaHus. llaccaxkupckoe momenieHne. OCHOBHBIE
pa3Mepb»

No 37 (;mammsr

TTOCT 2023 —75 JlamMOosl HaKaJIUBaHUS




[Ipasmiia EDK OOH

OrteuecTBEHHBIC HOPMATHUBHBIC JOKYMCHTbBI

HaKaJMBaHUA)

AJIGKTPUYECKHUE aBTOMOOWIIbHBIC, TeXHUYeCcKue
TpeOOBaHUS

No 38 (3amgHmid
MPOTHBOTYMAaHHBIN
¢doHapp)

I'OCT 879— 75

No39 (aBTOMOOMIIBHBIC
CITHJIOMETPBI)

I'OCT 1578—76 «CriumoMeTpbl aBTOMOOHIIbHBIC U
MOTOIIMKJIETHBIE C IPUBOJIOM OT T'MOKOTO BaJa.
Texuuueckue TpeOOBaHUS

I'OCT 12936— 67 «CougomMeTpbl aBTOMOOHIIBHBIC C
3JISKTPONPUBOJIOM U MMUTAHUEM OT OOPTOBOI CETH.
TexHuueckue TpeboOBaHUs

Neo 40 (TOKCHYHOCTH
0TpaboTaBUINX ra30B
TPAHCIIOPTHBIX
JIBUTATEJIC C IPUHYIH-
TEJIbHBIM 32)KUTAHUEM )

I'OCT 17.2.2.03—77 «Oxpana npupojasl. ATmocdepa.
CopepxaHue OKMCH yriepoja B OTpaboTaBIIMX Traszax
aBromoOuneil ¢ OeH3MHOBBIMU ABUTATENsIMH. Hopmbl u
METO/IbI OIPEICTICHUS»

OCT 37.001.211—78 «be3onacHOCTb KOHCTPYKLMH
aBTOMOOWMIIel. BHyTpenHee oOopynoBaHHe IMepeaHE YacTH
caJoHa Ky30BOB JIETKOBBIX aBTOMOOWeH. TexHuuyeckue
TpeOOBaHMsI U METO/Ibl UCIIBITAHUI»

I'OCT 22734 — 77 «ABTomoOunu nerkoBsie. O630pPHOCTH €
Mecta BoauTens. TexHudeckue TpeboBaHus. MeTobl
WCTIBITAHUU»

OCT 37001.209—78 «3epkana 3aJHET0 BHJA JIETKOBBIX
aBTOMOOUIEH 1 aBTOOYyCOB 0c000 Manoro kiacca. TexHuueckue
TpeOOBaHUS»

KouTpoJsbHbIE BONIPOCHI:

1.Heo0GxoaumMocTh TPaBOBOIO PETYIUPOBAHUS KOHCTPYKIIUU U TEXHUUECKOTO COCTOSIHUS

aBTOMOOWIIAL.

2 Busbl HOpMaTUBHBIX IOKYMEHTOB 110 0€30IaCHOCTH TPAHCHIOPTHBIX CPECTB.

3 TpeboBaHMsI HOPMATUBHBIX JOKYMEHTOB NpeIbsIBIsIEMble K TOPMO3HOM cucteme

4 TpeboBaHUsE HOPMAaTUBHBIX JOKYMEHTOB IIPEIbSBISEMBIE K PYJIEBOMY YIIPABICHHUIO
5 TpeboBaHMsI HOPMATUBHBIX JOKYMEHTOB MIPEIbsBIIIEMbIE K OCBEIIEHUIO U CBETOBOM

CHUTHaJIM3allun aBTOMOOUJIA




JIABOPATOPHOE 3ansitueNe3.

KoMmnoHoBo4YHBIE TApaMeTPbl ABTOMOOWJISI U MX BJMsIHUE HA 0€3011aCHOCThH
JAOPOKHOTO IBHKEHUS

Heﬂb: O3HAaKOMUTHCS ¢ KOMIIOHOBOUHBIMU napamMeTpamMmu aBTOMOOMIIA M UX BIIMSHHE Ha

0€e30I1aCHOCTD JOPOXKHOI'O0 IBUKCHUSA.

AKTYaJIbHOCTb T€MbI:

KoMrioHoBOUYHbIE MapamMeTpbl aBTOMOOWIIS M UX BJIMSHUE HA 0€30MaCHOCTh
JIOpOKHOTO ABWKEHHST (COBPEMEHHOE COCTOSIHUE HKOHOMHUKHM Pocculickoii
Qenepanuy  XapakTEpU3YIOTCA  MEPEXOJAOM K  PBIHOYHBIM  OTHOLICHHUSM
HYKOHOMHYECKUX CYOBEKTOB XO3SHUCTBOBAaHUS U BXOxkaeHuem Poccum B mMupoBoe
XO03MCTBO.

Teoperuuyeckasi 4acThb
1.1. Pacuer miupuHbl TUHAMUYECKOTO KOPUI0pA

[Tox nuHAMHYECKUM KOPHIOPOM aBTOTPAHCIIOPTHOTO CPECTBA IOHUMAETCS IIMPHUHA
MIOJIOCHI JIOPOTH (ITPOEe3KeH YacTH ), He0OOX0IMMOH JIsl 6€30MaCHOTO €ro ABMKCHHUS C 33 JaHHOU
CKOPOCTBIO.

Ha npsaMonuHetHOM y4acTKe JUHAMUYECKUI KOPUIOP ONPEAEISIOT 110 SMIIMPUYECKUM
dbopMynaM cieayroIero TUma:

By =aV +B, +0,3; (5.1)

rze o - Koo (HULIKEHT, 3aBUCAIINNA OT KBATU(PUKALIUU BOJUTEIIS U €r0
ncuxogusnonoruueckoro cocrosHus, o = 0,015 - 0,054; B, - rabapuTHas mupruHa aBTOMOOKITS,
M; V - CKOpPOCTh ABM>KEHHUS aBTOMOOUIISI, M/C.

3naueHus Ba BBIOMpAIOT MO 33/1aHUIO, & CKOPOCTh BMKEHUS 3a7aeTcs B MHTepBaiue oT 10
1o 100 km/4. Pacuetnsie 3HaueHus By, M, monydennsie o gpopmyie (5.1), ykaspiBatorcs B Ta0I.

5.1, 10 HUM CTpPOSAT Fpa(l)I/IK 3aBUCUMOCTH JUHAMHUYCCKOI'0 KOpUJA0pa OT CKOPOCTH aBTOMO6I/IJ'ISI -
B. =T (V).

V, KM./4. 10 20 40 60 80 90 100

V, m/c

Bk, M

Ha xpuBosmHeHOM ydacTKe JOPOTH IKUPHUHY Mpoe3Kel 4acTH (IMHAMHUYECKOTro
KOPHJI0pa) MOYKHO BBIYMCINTh HA OCHOBAHUU PACUETHON CXEMBI, IPUBEJEHHON Ha pUCYyHKe 5.1.




P |
*
L

guae i

Pucynok 5.1 — Cxema ABMKEHUS aBTOMOOWIISI HA KPUBOJIMHEMHOM y4acTKe

N3 sT0M cXeMbI OYEBUIHO, YTO

B« =Ry —Reys (5.2)

rne Ry, Rey, - HapyXKHBIH ¥ BHYTpEHHHUI Ta0apUTHBIE PanyChl TOBOPOTa aBTOMOOMIIS;
B'k - rabapuTHas mupuHa npoe3xeil Joporu B CTaTUke, T.€. 0e3 yuera CKOPOCTH U
HOTIPaBOYHOTO KO3 duIMenTa (3amnaca), npuHUMaeMoro B pacderax paBHbiM 0,3 M. Kak
M3BECTHO, CPEIHUIN painyC MOBOPOTA (TPACKTOPHSI IBUKEHUS TOUKHU MIEPECEUCHUs OCH 3a/IHETO
MOCTa U TIPOJAOIHHON OCH aBTOMOOWIISI) OTIPEeIIIeTCs 10 (hopmyIie:

R =L/tg6; (5.3)

rae L - 6a3a aBTomob6us, M; O — yros moBopoTta ynpasisieMbIX KOJIec, Tpal.

3anaBasch BenuunHOU yria 0 mo popmyse (5.3) onpenensitor Rep, 3HAYCHHUSI KOTOPOTO
3aHOCAT B Tabnuue 5.2.

N3 pucynka 5.1 BunHO, 4TO

Rey = Rep _O’5Ba;
R, =+/(L+C,)? +(Ryy +B,)%; (5.4)

rae Ci - mepeiHU CBEC aBTOMOOMIIS.

Pacuernsle 3Hauenus Rex, Ru u Bk, Beiuuciennsie no gopmynam (5.2-5.4), 3aHocAT B
Tabmuiy 5.2, a BenuuuHbl B, u C1 1aHbl B 3a/1aHUM, T.€. BBIOMPAIOT B 3aBUCUMOCTH OT MapKu
aBTOMOOMIIS.

Jlnst pacdera TMHAMUYECKOTo Kopuaopa Bx Ha KpUBOJIMHEHHOM yyacTKe, B 3aBUCUMOCTH
OT CKOPOCTH | yIJIa TOBOPOTA YIPABISIEMBIX KOJIEC, 3HAYCHUS V 3a[Ial0TCSI C yIETOM
nokasareneil ycroiunBoct ATC, a npenenbHoe 3HaYeHue 0 3a1aeTcst 10 TEXHUYECKUM
XapaKkTepucTHKaM aBToMoOms. Bee 3nauenus Bk, paccuntannsie o gopmysie (5.1),
NOJICTaBIIsAs B Hee BMecTo Ba 3Hauenus B'k, 3aHocsaTcs B Tabn.5.2 U cTposT rpaduku
3aBHCUMOCTH JTUHAMUYECKOTO KOPUIOpa OT yIiia IIOBOPOTa YIPABISEMBIX KOJIEC TIPH Pa3HBIX
3HaYEHUAX CKOPOCTH aBTOMOOWMIIS, KaK MMOKa3aHO Ha PUCYHKe 5.2.

Tabmanias.2
PacuerHble 3HaUeHUS TapaMeTPOB [T orpeieeHus Bk Ha KpUBOJIMHEMHOM ydacTKe

JIOpOTH

0, rpan. 2 4 8 12 16 20 24

Rcp, m

BgH,

RgH,

Bkp,




Bk, kp, (V=10 km/4.)

Bk, kp, (V=20 km/4.)

Bk, kp, (V=40 km/4.)

Bl

0O 4 8 12 16 20 24 28 Q,rpaa

Puc. 2. I'paduk 3aBUCHIMOCTH THHAMHUYECKOTO KOPHIOPA OT yTIiia IIOBOPOTa
yIpaBIsieMbIX KOJIEC aBTOMOOMIIA

KoHTpoJsbHbIE BONIPOCHI:
1. Yro Takoe cTaOUIU3HUPYIOIIEE CBOMCTBO MIMH?
2. Kaxkue pazmeps! koJiec (AUCKOB) BIUSIOT HA aKTUBHYIO 0€30MacCHOCTh?
3. Kaxkue cucteMbl BXOJSAT B TOPMO3HOE yIIpaBJICHHUE?
4. Kakwue npaBuia EOK OOH pernameHTHPYIOT TOPMO3HBIE CBOMCTBA?
5. Urto Takoe aHTHOJIOKMPOBOYHAS cHUCTEMA?




JIABOPATOPHOE 3anstueNe 4.

HcciienoBanue TAroBo-CKOPOCTHBIX CBOCTB AaBTOMOOWIISI B 3ABUCHMOCTH OT JOPOKHBIX
YCJI0BUIA.
Lesn: mpuoOpecTy HaBBIKK UCCIIEI0BAHUS TATOBO-CKOPOCTHBIX CBOMCT aBTOMOOMIISL Ha

Pa3JIMYHLIX PCKUMAX U YCIIOBUAX ABHUIKCHULO.

AKTyaJILHOCTI) TEMBI:

IIpu pasrone ¢ MakCUMaJIbHBIM YCKOPEHHEM BO3HUKAIOT OOJbIINE UHEPLIUOHHbIE
Harpy3KkH, HENPUATHO JEHCTBYIOIIME HA NTACCAKUPOB U BoauTes. [103ToMy B 0OBIUHBIX
YCIOBHSX JBWXKCHUs yckopeHue He npesbimaet (0,5—0,8) jmax, JocTHras mpeaeibHbIX
3HA4YEHUH JIMIIb B 0COOBIX CIy4asx: HaIpUMeEp, IPU JUHAMUYECKOM IIPEOJ0JIEHUN KPYTOro
M0TbEMA, B IPOIIECCe 00rOHa UIIH MPH BBIXOJIE U3 CJIOXKHOM TOPOKHON CHUTYallUH.

Teopernueckasi 4acTb

Cuiel 1 MOMCHTHI, I[CﬁCTB}HOHIHG Ha aBTOMO6I/IJIB, KOTOpI)If/'I PpasroHACTCd Ha MOABEME,
IMMOKa3aHbI HA PUCYHKC 2.1. U3 TCOPHUU aBTOMOOMJII U3BECTHO YPaBHCHUC IBUKCHUA
aBTOMO6I/IJI$[, CBA3BIBAIOIICC OTHU CHUIIBI.

P,-P,-P,—P,=0 (2.1)

rae P, — cuna TArM Ha BeIyIIMX KOJECax aBTOMOOHIIS;

P,— npuBeneHHas cuiia MHEPLMH aBTOMOOHIIS;

P, =P — P, — cuna conporusienus 10poru ( P, —cuiia conpoTuBIeHns KaueHHIo;
P, cuia conpoTHBICHUS TIOBEMY);

P, —cwuna conporuBienuns Bo3ayxa.
PaccMmoTpuM nocienoBaTeNbHO 9TH CUIIBI.

Puc 2.1 Cuunsbl, neficTByromye Ha aBTOMOOMIIb IPU JIBUKEHUH HA TIOITHEM
Cuna maeuPr nipencTaBnseT co0oil OTHOIIEHHE MOMEHTa MT Ha OJyOCsIX K paguycy I
BEJYUINX KOJIEC IPU PAaBHOMEPHOM JIBU’KEHUU aBTOMOOUJIS:

P, MU, 7
p=tr Tl (2.2)
r r
rne M, — sddexTuBHbIi KpyTsIIMIA MOMEHT aBUraTens, Hw;
U,, 7, — cooTBeTCTBEHHO nepenaTounoe uucio u KI1JI Tpancmuccuu.

D exTUBHBIN KPYTAIIUHA MOMEHT ABUTATENsI, pabOTAIOIETo ¢ OJHOW HArpy3KOH, T. €.
P TIOJTHOCTBIO OTKPBITON JPOCCETHHOM 3aCTIOHKE (KapOIOPaTOPHBIN IBUTATENh) I
MaKCUMaJIbHOM 1M0Jjaye TOIJIMBA B IMJIMHIPHI (AU3ENb), ONPEAEIISIIOT O 3KCIEPUMEHTAIbHBIM
rpaduKkam WA BBIYUCISIIOT IO SMIUPUIECKUM (hOpMyIiam.

Haubonbiiee pacnpocTpanenue nonyduia popmyia



ME:M ay +bM£—cM 20, (2.3)
Wy Wy Wy
rie N, ., — MakcuMaabHas MOLIHOCTD JJBUTATEIS;
@), - YIII0Bas CKOpPOCTh Kosienuaroro Bajia npu N, .. , pan/c;
ay 0y, Cy — sMIupuyeckue K03PMUIMEHTHI; IS YETHIPEXTAKTHBIX KapOHOPATOPHBIX

nBurarenei a,, = b,\,I =Cy, =1 nns nByxTaKkTHEIX Au3enei am = 0,87; bm =1,13; cm = 1; nna
YeThIPEXTAKTHBIX au3eneit am= 0,53; bm = 1,56; cm= 1,09
®opmyny (2.3) MOKHO HAMKCATh CIESIYIOIIMM 00pa3oM (d4epe3 CKOPOCTh aBTOMOOMIIS):

2
P = Nemax 17, a, +bM£_CM L (2.4)
Vi Vi Vy

e Vy — CcKopocTh aBTOMOGHIISI, COOTBETCTBYOIIAS MAKCHMAIIEHONH MOIITHOCTH

IIBUTATEIS, M/C.

KIIJI TpaHCMHUCCHH 3aBUCHT OT TPEHHUS MEXKY 3yObsIMH IIECTEPEH, B MOANIHITHUKAX
CaJIbHUKAX TPAHCMHCCHH, OT KOJIMYECTBA U BI3KOCTH Maciia, 3aJIMTOr0 B KapTepbl KOPOOKH
nepenay, U BEIyIMX MOCTOB, a TAK)KE OT BEJIMYHMHBI IIepeiaBaeMoro MoMenTa (tabsuma 2.1)

Ta6muma 2.1
KIIJI TpanCcMuCCHU pa3IUYHBIX TUIIOB aBTOMOOMIIEH

Tun TpaHCTIOPTHOTO CPEJCTBA 3HaueHue
JlerkoBble aBTOMOOWIN 0,90 -0,92
['py30BBIe aBTOMOOMIIN U aBTOOYCHI 0,82 - 0,85
['py30BBIe aBTOMOOWIJIM NOBBIIIEHHON MPOXOIUMOCTH 0,80 - 0,85

Cuity CONPOTHUBIICHHSI IOPOTH OMPEEISIOT 10 popMyJie:

P, =G(feosa, +sina,), (2.5)

rae G — Bec aBromoOuns, H; f — xooddumment conpotusnenns kayennio; o, —

yroJI IPOJOJILHOTO YKJIOHA JOPOTH.
Ha nmoareMax yroil o a1 CUUMTAIOT IIOJOXHUTCIIbHBIM, Ha CIIYCKax —

OTPHULIATEIIbHBIM.

KoaddutimeHT conpoTuBIeHNs KAYEHUIO 3aBUCUT IJIaBHBIM 00pa3oM OT THUIIA U
COCTOSIHUS IIIMH M JJOPOTH, @ TAKXKE OT CKOPOCTH ABMKEHHSI aBTOMOOMIIS. 115t onipeeieHust
3TOro ko3¢ (HuIeHTa MOXKHO BOCHOIb30BaThCs AIMITUPUUECKON (hOpMYIoit

2
f=hle], (26)
g

r7ie — KO3 GUIMESHT CONPOTHBIICHHUS KAYSHHUIO TIPU MAJTBIX CKOPOCTSIX JABKeHHS, OH —
IMIUPHYECKUI KOI(DUIIMEHT, 3aBUCSIIUI OT TUIA IMH U paBHBIN B cpeanemM 1400—1600.

[Mpu npubnmxeHHbIX pacueTax KoddduieHT fo 4acTo CUNTAIOT TOCTOSHHBIM, PABHBIM
ero cpenHeMy 3HaueHuto. Ha goporax ¢ acdanbTo- 1 IeMEHTOOETOHHBIM MOKPBITHEM,
HaAXOAIIMMCS B OTJIHYHOM coctosiauw, fo = 0,014 - 0,018, a B y/10BI€TBOPUTETILHOM COCTOSTHUU
fo = 0,018 - 0,020.

Cuioit conpoTrBIeHHs BO3AyXa PB Ha3bIBalOT paBHOIEHCTBYIOMIYIO 3JIEMEHTAPHBIX CHII,
pacripesie/IeHHbIX 110 BCei MOBEPXHOCTH aBTOMOOUIISL. TOUKY MPUIIOKEHUS STON CUIIbI HA3bIBAIOT
MeTaleHTpoM aBToMoOu st Criia COPOTUBIICHUS BO3IyXa

P, =k FV? (2.7)




rae K;— kospduument conporupaenus Bo3ayxa (kod(pduIHeHT 06TeKaeMocTH),

3aBUCAIINI OT (hOPMBI M KauecTBa OT/IENKH MoBepXHOCTH aBToMobuns, He?/m?, Fy;— no6osas

IUIOLIA/1b ABTOMOGHIIS, M2

B Tabx. 3 npuBeneHs! cpeHue 3Ha4eHUS KO3 PUIeHTa 00TeKaeMOCTUH T000BOI
IUIOIIA/IH.

Ta6numa 2.3
Cpennue 3nauenus KB u FB
ABTOMOOMIHN Ks, H ¢/m FB, M
JlerkoBbie 0,2-05 15-28
I'pyzoBbie 0,6-0.7 3,0-50
ABTOOYCHI 0,24 - 0,40 45-6
["'OHOYHBIC U CHOPTHBHBIC 0,13-0,15 1,3-15

HpI/IBe,I[CHHaH CuJia MHCpUIHH P, aBTOMOOMIIS IIponopuruoHajJibHa €ro Macce 1 yCKOpCHHIO

Py =Mjog, (2.8)

rae M — macca aBToMoOmIIsT; Ogp — K03 PUIMEHT yueTa BpalaroIuxcs Mace,
orpeessieMbli 1o popmyoie:

Jy el + JK
Opp =1+ . TI\P/IT:g , (2.9)

a

rje Jy — MOMEHT MHEPIIMU MaXOBUKA U CBA3aHHBIX C HUM JICTaJICH JBUTATENIS U
CLICTUICHUS, KI'M,

JK - CyMMapHBIii MOMEHT HHEpPIHH BCeX Konéc aBToMobus, kr*m?. Koapdumuent dpp
MTOKA3bIBACT, BO CKOJILKO Pa3 SHEPTHs, 3aTpadyrBaeMasi TPy pa3roHe BPAIIAIONIUXCS U
MOCTYNATENbHO BIKYITUXCS eTaeil aBTOMOOHIS, O0IbIlIe YHEPTHH, HEOOXOTUMOM ISt
pa3roHa aBTOMOOWIIS, BCE JICTATH KOTOPOTO ABMKYTCS TOJIBKO IMTOCTYIATEIIBHO.

Ecnu Tounoe 3HaueHME MOMEHTOB HHEPIIUHU JM, 1 JK HEM3BECTHO, TO K0d(hdUireHT dpp
OTIPEICIISAIOT M0 SMIUPUIECKO hopMyIie

(5" +3"U2IM,
Opp =1+ M ’ (2.10)

rae 0'~0" = O, 03+ O, 05 ; U K — TMepelaToOYHOe YUCIIO KOPOOKH mepeaay; M a—

Macca aBTOMOOMIIS ¢ TIOJIHOM Harpyskoi, kr; M — macca aBToMOOHIIS ¢ JaHHOM HATPY3KOM, KT.
MaxkcuMaabHYI0 CKOPOCTh aBTOMOOMIISE MOYKHO OIIPEENIUTh AHATUTUYECKU WU
rpadoananuTUyeCcKu. [l aHaTMTHUECKOro pacyeTa MojAcTaBUM B (popmyity (2) 3HaUeHUsI CUIT
CorJIacHO BeIpaskeHUsM (2.3) - (2.9):
N e max 7;p \ \

ay +by —-¢cy, | — | |-
VN VN VN

(2.11)

V2 . )
-G| f, 1+a— +sina, |-M&,,j—W,V*=0
K
Crpynmupyem 4ieHbI C OJJMHAKOBBIMH CTETICHIMH V-

ACVZ—BCV -C.+D,j=0, (2.12)



e f
A = MAX;] 2 C, +h+WB
VN K
N
rae: B, = ijp (2.13)
VN
N
C. == q, ~G(f,+sine, ) D, = M5,
N
ITpu MmakcuManbHON CKOPOCTH | = 0 1
2
Aﬁvmax o Bchax o Cc =0 (2.14)

Pemras 3To ypaBHEHUE, HAXOAUM

Voo = (B, +4/B? +4AC,) /(2A). (2.15)

[Tpu rpadoananuTHUECKUX pacyeTax 0OBIYHO MPUMEHSIOT METO]I CUIOBOTO
Oananca apToMoomIsA. OnpeaensaoT BEIMUYUHY CHIIBI TSATH JIJI1 HECKOJIBKUX
3HAQYEHUN CKOPOCTH U MO TOYKAaM CTPOSIT KpUBYIO PT 11 BeICIIEH iepeaaun B
koopauHatax V - P (pucyHok 2.2). B HikHel yacTu rpadrka HAaHOCAT KPUBYIO
Pn na omgHOro 3HaueHus yria oy. BBepx OT 3TOM KpUBOU OTKJIAAbIBAXOT
BEJIMYMHBI COMPOTUBJICHUS BO3AyXa. [[0CKONIBKY HY>KHO ONIPEACIUTD
MaKCHUMAJIbHYIO CKOPOCTh, TO MPU pacyeTe OrPaHUYUBAIOTCS HEOOIBIIINM
YHCJIOM TOUYEK (TPU-UETHIPE), 3a/1aBasich 3HaueHusiMU V, 6mm3kumu Kk Vy. Kpupas
CYMMAapHOT'O CONPOTUBIEHUs1 PO + PB onpeesieT CUily TATu, HEOOXOIUMYIO
JUTSL IBVDKEHHST aBTOMOOMIIS IO JaHHO#M topore ¢ V =const. Ecnu kpuBasi CHITbI
TATU Pm pOXOUT BhIIe KpuBOi PO + Ps, To 0Tpe3ku P3, 3aKII0YEHHBIC
MEXIy STUMU KPUBBIMU, TIPEICTABIISIOT COO0I HEPEaTU30BaHHYIO YaCTh - 3anac
CuJIbl mA2u. 3arac CUIbI TATM MOXKHO UCIOJI30BATh JJI MPEOJOJICHUS
TIOBBIIIICHHOT'O COMPOTHUBIICHUS AOPOTH (yBenmnueHue frim a;) Wim Juist pa3rona
aBTOMOOMISI. MaKCUMaJIbHYIO CKOPOCTh Vinax HAXOMST MO a0CHKCCEe TOUKHU
nepecedeHust KpuBbIX Pt u P + PB, Tak Kak nmpu 3TOM 3amac CHIbI TSTH, a
CJIEI0BATEIbHO, U YCKOPEHHUE PABHBI HYJTIO.

MaxkcumanbHOe YCKOpeHHe aBTOMOOUIIS TAKXKE MOKHO ONPEAETUTh ABYMS CIIOCOOaMu
AQHAIUTUYECKUM U rpaoaHaATUTHYECKUM

P, 4
H
Pr
N
Py+
\ /ﬂ
Vmax Vv,

Pucynok 2.2 - rpaduk onpeneneHus VinaxMETOAO0M CHIOBOTO OanaHca;



JUist aHaTMTUYECKOT O OIpe/IeNICHHsI YCKOPEHHUs BocTioyib3yemcs (hopmynoii (2.12), permms
€€ OTHOCHTEJIBHO j:
. —AV?+BV +C,
: Dc
[Mponuddepenurponas Beipaskenue (2.12) mo V u npupaBHsIB IPOU3BOIHYIO HYIIO,
Haii/leM 3HaueHHe CKOPOCTH, IPU KOTOPOH YCKOPEHUE aBTOMOOMJIS IOCTUTIaeT MAKCUMAJIbHOTO
3HAUEHUS:

(2.16)

Vo 2.17)

2A,
[ToxcraBuB 310 3HaUeHuUE B popmyny (2.12), onpeaenum MakCUMalnbHOE YCKOPEHHUE Ha

JTaHHOW Iepenaye:
2

e = (- +C)ID, (218)
4A

[Mpu rpadoaHaTUTUYECKOM ONIPEICICHUH JMaX 3a1al0TCS HECKOJIbKUMH 3HAUCHUSIMHU
CKOpPOCTH M pacCUMTHIBAIOT 110 (popmyiie (2.12) BenuMHbI yCKOPEHUs IPU paboTe IBUTATENs C
HOJHOM Harpy3koi. [TocTpouB 1Mo ToukaM B koopanHatax V - JKpUBYIO YCKOPEHHM, TPOBOJIST
KacaTeJIbHYIO K Hel, mapaiesbHyl0 0CH abcLucce, Kak M0Ka3aHo Ha pUCyHKe 2.3.

OpauHaTa TOYKM KacaHUs ONPENESeT BEIMYMHY YCKOPEHHS, MAKCUMaJIbHO BO3MOYKHOTO
Ha JIaHHOM J1opore.

[Ipu pa3rone ¢ MakCUMaJIbHBIM YCKOPEHUEM BO3HHUKAIOT OOJIBIINE HHEPLIUOHHBIC
Harpy3KkH, HETPUATHO JIEHCTBYIOIINE Ha TACCAKUPOB U BoauTess. [103TOMY B OOBIYHBIX
yCIOBUSX JBMKEHUs yckopeHue He npesbiiaet (0,5—0,8) jmax, AocTUTas MpenebHbIX
3HA4YEHUH JIMIIb B 0COOBIX CIy4asx: HalpuMep, IpU JUHAMHUYECKOM MPEOJI0JICHUN KPYTOTro
MOJTbEMA, B MPOLIECCEe 00rOHA UITH MPH BBIXOJIE M3 CJIOXKHON JTOPOKHOW CUTYAIIHH.

»

jom/c 4

yan \

jmax

AN

PucyHok 2.3 - ©3MeHEHUEe YCKOPEHHS TIPU IBMKEHUH C BKIIFOYEHHOY BHCIIEN epenadeii.

Annmaparypa u MaTepHaJbl
MHUKPOKaJIBKYJIATOPHI, TporpaMmuoe odecrieduenne MSEXxcel.

VYka3anus mo TexHukKe 0e30IMacHOCTH

[Tpu BBIMOIHEHUU PaOOTHI CTYIEHTHI JOJKHBI PYKOBOACTBOBATHCS OOLTUMHU IS
y4eOHBIX ayJUTOPUI MpaBUIIaAMU TEXHUKH O€30MaCHOCTH.

MeTtoauka ¥ NOPSAI0K BbINOJTHEHUS Pa0oThI



VcxoaHpIMU JAHHBIMU JIJ1S1 BBITIOJIHEHUS PAOOTHI SBISIOTCS HEKOTOPHIE OIIEHOYHBIE
napameTpbl aBromoouiiel (Tabnuma 5.1).
Tabnuna 2.1 - MicxoaHble naHHbIe K paboTe

Ne
;'fl ABTOMOOUIIL l\IIE]";aTX’ ;ZI][\; (; u, r, M H\i\é;Mz G, kH FI(JX;I,I-
Ta
1| Bas2110 | 594 | 440 | 40 | 028 | 056 | 116 | +6
2 Bﬁirﬁf 567 | 560 | 41 | 028 | 059 | 143 | -3
3 | Moo | ss2 | 580 | 42 | 020 | 059 | 148 8
g | TA3SLI0 262 | 450 41 | o031 | o069 | 182 2
Bonra
8 | MA3672 | 846 | 320 | 60 | 046 | 203 | 783 | +4
o | J1A3695H | 1104 | 320 | 75 | o049 | 252 | 1142 | o
10| JmA3677 | 1325 | 320 | 86 | 049 | 236 | 1405 | +3
11| vaz4siam | 515 | 400 | 512 | 038 | 208 | 266 | +8
12| ra3s3a | 846 | 320 | 68 | 046 | 253 | 740 5
13| 3Wn-130 | 1104 | 320 | 63 | 048 | 302 | 952 7
14 | KawA3-5320 | 1546 | 260 | 59 | 049 | 474 | 1530 | +14
15 | MA3-550A | 1325 | 210 | 72 | 050 | 364 | 1482 | -13

J11s1 BBITIOTHEHHS 3a/TaHUS HEOOX0IUMO:

1. Paccuutate no ¢popmynam 2.15 - 2.18 3HaYeHHU MaKCUMAJIbHOT'O YCKOPEHUS U
CKOpOCTH.

2. CornacHo ypaBHEHHIO 2.1 MOCTPOUTH 3aBUCUMOCTb CHJT JICMCTBYIOIIUX HA aBTOMOOMIIb
OTNpEeAEIUTh MAaKCUMAJIbHYIO CKOPOCTh U 3aIac CUJIbL.

3. CornacHo ypaBHEHHIO 2.16 TOCTPOUTH 3aBUCUMOCTh YCKOPEHHSI aBTOMOOUJISI OT
CKOpPOCTH M ONPEAETIUTh MaKCUMAIIbHOE YCKOPEHHUE.

KoHTpoJsbHBIE BONIPOCHI:
1 M3MepuTenu v noka3areinu TSIrOBOM JUHAMUYHOCTH.
2 3HayeHHe TATOBOW JMHAMUYHOCTH aBTOMOOMIIS /17151 0€30MaCHOCTH IBUKEHHUS.
3 Cuna Tiru.
4 Cuna conpoTHUBIIEHUS TOPOTH.
5 Cuna conpoTHBIICHHS BO3AYyXa.
6 [IpuBeneHHas cuia HHEPLUH.
7 YpaBHEHHE IBI>KCHHST aBTOMOOUIIS.
8 AHaIUTUYECKUI METOJ OIIPEJIEIEHNUS CKOPOCTH.
9 I'padoananuTHUECKUIT METOJT OTIPEIETICHUSI CKOPOCTH.
10 AranuTHYECKUI METO ONIPENIEIEHUS] YCKOPEHUSI.
11 I'padoananuTHUECKHl METOJ OTIPEENIEHUSI YCKOPEHUSI.



JIABOPATOPHOE 3ansitue NeS

HcnbiTaHUA TPAHCHOPTHBIX CPEICTB HA TOPMO3HYI0 INHAMHYHOCTb
Lenb: yCBOUTH U 3aKPENIUTh METOAUKY OIPEACIICHUS TTOKa3aTesied TOPMO3HOM

JUHAMHUYHOCTH.

AKTYaJIbHOCTh T€MbI:

Y MHOTMX aBTOMOOWJICH JOCTHYh OJTHOBPEMEHHOUN OJOKHMPOBKHU BCEX KOJIEC
HE yJaeTcsl KaK MO MPUYMHAM KOHCTPYKTHUBHOTO XapakTepa, TaK U BCIEICTBHE
yxyaumeHus: 3(PQGEeKTUBHOCTH TOPMO3HOW CHUCTEMbI M IIMH B IIpoliecce
HKCILTyaTalHH.

TeopeaneCKaﬂ 4acCTb
O1eHOYHBIMU TIOKA3aTEISIMUA TOPMO3HOM JMHAMUYHOCTH aBTOMOOMIIS CITyKaT CpeiHee
3aMe/IJICHHUE 3a TIEpUO/] IIOJIHOTO TOPMOXKEHUS U IyTh aBTOMOOMJISI OT Havajia BO3eHcTBUS

BOJIMTENIS HA OpraH YIPaBJIEHUS IO OCTAaHOBKH, T. €. 32 BpeMs tc + t" + tycm , TIIE tC — BpeMs

cpabaTtbiBanus TOpMO3HOIi cuctemsl; t, — Bpemst napactanus sameienus; U — unreppan

yem
BPEMEHH, B KOTOPOM 3aMEIJICHHE ITOCTOSIHHO. /{7151 MOJIyd4eHnsI CpPaBHUMBIX PE3YJIBTATOB 3TH
HOKa3aTesH ONpeAesIIOT IPUMEHUTEIBHO K SKCTPEHHOMY TOPMOXKEHHUIO aBTOMOOMIIS Ha
TOPU30HTAIIBHOM A0POTe C CYyXUM TBEPABIM M POBHBIM IIOKPBITHEM.

[TponoiKUTENBHOCTD TIEpUOAA L (cm. pucyHok 2.1) OT Hayaia TOPMOKEHUS
aBTOMOOWJIS 1O OJIOKMPOBKU 3aJHEM OCH OIIpesesieTCs:
. G.ox .
nl — ’
K,L+ (K, + K, )h, o,

(2.1)
3aMeI[J'IeHI/Ie B OTOM IIE€PUOJAC U3MCHACTCSA IPAMO NPOIIOPIUHOHAIIEHO BPEMCHU
. dv K, +K,
=—=—"1 2.2
o= =t (2.2)

B KOHIIC IepuoJia npu t - t”l 3aMCIJICHUC
jr Kl + K2

= —tul

TM (2.3)



jm/c?
V,.m/c
Sm S
J
Vv
tc tH1 Lyem te
tH

Pucynok 2.1 — Topmo3Has quarpamma aBTOMOOUIIS

Wnterpupys Bbipaxkenue (2.2), MoqyJaeM 3HaYeHUs CKOPOCTH V, U MyTH S,

aBTOMOGMIISL B KOHIIE niepBoro nepuona (mput =1 ):

2

v, =v, =21t (2.4)

2

a,t?
S; =Votiy - IT\/I : (2.9)
rac VO — HadaJibHast CKOPOCTb aBTOMO6I/IJ'I$I;

K, +K

o = ut 2) (2.6)

B 0oJbIIMHCTBE CiTy4yaeB MOCICAHUM WIeHOM B opmyite (2.5) MOKHO npeHeOpeub,
TOT/1a,

S, =Vl (2.7)
[IponomKuTenbHOCTS Nepuoa U, HaxoauM U3 yernoBus paBeHCTBa KacaTenbHOMI

peakiuu R |, cuse cuennenus P..:

Ge,(b—h
tH — (DX( 11¢X) 1 (28)
K,L

33MCI[J1€HI/IC II0CJIC Ha4vaJia 6JIOKI/Ip0BKI/I KOJIEC 3aJHETO MOCTA UBMCHSECTCS C TCUCHUEM
BpeMeHI/IZ
jn _ a¢xg + KlL
3
L+, 0. M(L+heg,)
rae

=pr + 4t (2.9)



ap,g . K,L
lBT = L VY= - u=
L+hq(px M(L+hu(px)
NuTerpupoBanue 310 GopMyisl JaT CASAYIONINE 3HAYCHUS CKOPOCTH v’ oyTd S, 1Ist

MOMeHTa GJI0KHPOBKH Kouec nepearero mocta (nput =1 ):
Y .
vV, =Vl_ﬁT(tH _tHl)_?T(tli _tfu)a (2.10)
S; =5,+Y (tH _tHl) + Lyt —

3 3 211
SAGRUNIE L IRy @

[Ipenebperas nmocieaaum wicHoM B popmyite (2.11) BeiaeacTBue ero Majaoi BEINYHHBI,
MOJTy4aeM BBIPAKCHHE IS TYTH

3 3
S, =S, +v1{t§ltH —%}. 2.12)

B 3akimrountenrHOM IICPHUOAC TOPMOKCHUS, KOT'Ia KOJICCa 000MX MOCTOB
336HOKI/Ip0BaHI>I, CHUJIa HHCPIHUH

P,=Gop,, (2.13)

a 3aMeJIeHue
"
CnenoBatenbHO, IpU P, = CONSt 3ameienne B 5TOM NepHOJIE TAKKE HOCTOSHHO.

ABTOMOOHIIb JBHKETCS paBHO3aMEUIEHHO, U €70 CKOPOCTh PABHOMEPHO MazfaeT ot V,, 10 HyJIs:

m”

v=v,—j, t. (2.15)

[Tpo1omKUTENBHOCTD TPETHETO Neproaa (mpuV, = 0)

V. \"
2 _ 2
yem T LM T ' (2 ' 16)
)3 g,

Takum o6pa3oM, BpeMsi OT Hauala BO3IEHCTBHS BOJUTEN HA OPraH yIpaBIeHUs JO OCTAHOBKM aBTOMOOWUIIS (BpeMsl TOPMOIKEHUS])
t,, =t +t, +t,.. (2.17)

Bpems oT Hayana BOSHUKHOBEHUSI ONTACHON OOCTaHOBKH JI0 OCTAaHOBKHM aBTOMOOHJIS (OCTAHOBOYHOE BPEMSI)
=t +t +t,+t,, (2.18)
HepeMemeHHe aBTOMOOMJISI 3a BpEMA tycm

2 2
V V.
__2 2
yem 2 oy = 2 (219)
Js g (DX

Topmo3HO#M yTh aBTOMOOMIIS



S,=S.+S5,+S,, (2.20)
rac Sc — NCPEMCIICHUEC aBTOMOOMJIA 3a BpEMA tc ;
SH — NEPEMCUICHUEC aBTOMOOMIJIA 3a BpCM:1 tH .

OCTaHOBOYHBIH ITyTh aBTOMOOHIIS

Se=5,+5.+5,+S,, (2.21)

rje Sp — MepeMeIeHUue aBTOMOOMIIS 32 BpeMsl pEaKIUU BOJAUTEIS tp :
Ecnu y aBToMOOUIIS OJIOKUPYIOTCS TOJIBKO KOJIeca 3aJHETO MOCTa U MOIIIHOCTh
TOPMO3HBIX MEXaHU3MOB HEJOCTATOYHA JIJIS TIOBEACHHUSI IEPEIHUX KOJIEC JI0 033, TO

crpaseuBbl Boipaxenus (2.2)—(2.7) u (2.9)—(2.12). Oxnaxo Bpems [, cienyer onpenensts He
o opmyse (2.9), a Mo BHIPAKCHUIO:

R
t = Ram . (2.22)
Kl
3aMe,HJIeHI/Ie Ha TPETHEM ITallC B 3TOM CJIydac
mo_ Ga(px + RX1"BX hu .

 (L+heo M T (2.23)

Bennunna 3amejieHus, onpeaeseHHas 1Mo mocae el GopMysie, MEHbIIE BBIYUCICHHOM
110 BeIpaskeHuio (2.14).

HOJIyT-IeHHBIC Q)OpMYJII)I Jar0T BO3MOKHOCTL OIIPEACTIATE CKOPOCTh, 3aMCIJICHUEC U ITYTh
aBTOMOOMJIS B JTF000 MOMEHT TOPMOXKCHUSI.

®opmysl (2.1) u (2.23) y4uTHIBAIOT OCHOBHBIC (PAKTOPBI, BIUSIOIIUE HA MTPOLIECC
TOPMOXKEHHSI, B TOM YHCJIC KOHCTPYKTHBHBIE OCOOCHHOCTH aBTOMOOHJISI: MACCy, MOJIOKCHUE

LIEHTPa TSHKECTH, 623y, CKOPOCTH HAPACTaHUs TOPMO3HBIX Cuil 1 T. 1. Ecnm ussecthnt t, T u
Jem » TO TOPMO3HOI ITyTh MOXHO PAacCUMTATh CIEAYIOLIUM 00pa3oM.
TIpeAnonokum, 4To B TedeHne Bpemenn [, aBToMOOWIIb ABHIKETCS PABHO3AMEICHHO C

3aMeuIeHneM, paBHbM 0,5 ], ¥ HaliieM CKOPOCTb, COOTBETCTBYIOLIYIO HaYally 3aMe/JICHH:

V, =V, =05],,t, (2.24)
[epemenienne aBromoOus 3a Bpems
S, =Vot, —0.25] .t2 =V, (2.25)

Tepemerenue aBToMOGMIsA 32 Bpems 1 Jem

v, V%

Sim = 2i... ~ 2i... —-0,5v,t, (2.26)
CrnenoBaTenbHO, MOJHBIA TOPMO3HOU ITYTh

S; =S, +S, +S,,, =V,(t, +0,5t, )+ s (2.27)
OcTaHOBOYHBIN MYTh aBTOMOOMIIS v

S, = (tp +t, +0,5t, v, + 2V§ ; (2.28)

yem
[Tpu mMOTHOM HCTIONTE30BAaHHH CIETUICHHS C IOPOTOW BCEMH KOJIECaMH aBTOMOOHIIS
3aMeJIeHUe ONpeaenstoT o ¢popmyre (2.14), Toraa ocCTaHOBOYHBIH MyTh

V2
S, =(t. +t +0/5t N, +—2
0 (p c u)‘/o 29§0X

(2.29)



Kak yka3pIBajoch BbIlIe, y MHOTUX aBTOMOOWIIEH 10CTUYHh OHOBPEMEHHOMN OJIOKUPOBKH
BCEX KOJIEC HE yIaeTCs KaK 110 IPUYMHAM KOHCTPYKTUBHOI'O XapaKTepa, TaK U BCIICICTBUE
yxyauieHus 3pPpeKTUBHOCTH TOPMO3HOM CUCTEMBI U IIIWH B MpolLecce IKCIuTyaranun. [loatomy
JUI IpUOJIMIKEHUS Pe3yJIbTAaTOB pacyera K pakTUUECKUM JaHHBIM B (hOPMYJIbl BBOAST

nonpasounsii kod3ppuiment K kosdduument sdpdexrnsroct Topmokenus. [Ipumeprbie

3HAUEHMs €ro IJIs CyXOoro ac(aibTo- UM HEMEHTOOETOHHOrO NOoKpeITUs (P, = 0,7) naHsl B

Tabiuue 2.1.
Tabmuna 2.1 - Koaddunment 3¢ppextuBHOCTH TOPMOKEHUS

ABTOMOOUIN C noxHoI
be3 Hazpy3Ku HATPY3KOH

JlerkoBrle 1,1—1,15 1,15—1,2

I'py30BbIe ¢ MakcuManbHOM Maccoit 10 10 T u 1,1—1,3 15—1,6

aBTOOYCHI JJIMHOM 110 7,5 M

['py30oBBIE ¢ MaKCHUMaIBHOM Maccoi cBbimie 10

T ¥ aBTOOYCHI JUTMHOU 6osee 7,5 M 1,4-1,6 1,6-1,8

C yuerom kospdunmenta K dopmynsl auis 3amenyienus, ocTaHOBOYHOIO BPEMEHH
OCTaHOBOYHOTO ITYTH MPUOOPETAIOT CIASAYIOUINI BUI:

: 9o,
== 2.30
Jyem K (2.30)
t,=t +t +0,5t + KV, (2.31)
9o,
2
S, = (tp +1, + O,5t")v0 + L3 (2.32)
9o,

[Tpu masiom KO3 PHUIMEHTE CLEIUIEHUS BETUYMHA TOPMO3HBIX CHII Y JIF000T0
aBTOMOOMIIS JI0CTATOYHA [T IOBE/IEHUs BCeX KOMeC JI0 ckombxkenus. [Tostomy mpu @, < 0,4

cnenyer npuanMars K. = 1ijist aBToMOGHIIEH BCEX THIIOB.
Y P

[Tpubop «3ddexT» npenHasHadeH sl TPOBEPKU TEXHUUECKOTO COCTOSHUS TOPMO3HBIX
CHCTEM TPaHCIIOPTHBIX CPEJICTB METOJIOM AOPOKHBIX ucnbiTanuit mo 'OCT — 25478 - 91.
OpHaxo ¢ ero NOMOIIbI0 MOYXKHO YCTAHOBUTH BEIMUMHY YCTAHOBUBILIETOCS MaKCUMaIbHOTO
3aMeJIEHHs] aBTOMOOUJIS B peaibHBIX JOPOXKHBIX yciaoBusax Ha mecte JTII (rps3ublii nin
MOKpBIN ac(aibTo0E€TOH, IPYHTOBAs WM IpaBUilHas 1OpOTa, yKaTaHHbBIN WK 00Je/IeHeNbIi CHET
U T.J.).

2.1 DxcnepuMeHTAJIbHOE ONpeeIeHre OKa3aTeell TOPMO3HOM

AUHAMUYHOCTH

DKCIEpUMEHTAIIBHO [10KA3aTeIN TOPMO3HON JUHAMUYHOCTH OINPEAEISIOTCS C IIOMOILBIO
uHepuroHHoro npudopa «3d ekt 2». Konctpyktusno npudop «3ddexT» BHIIOIHEH B BUE:
AIIEKTPOHHOTO 0JI0Ka, JaTurKa yeuiurens. K npubopy npuiaraercsi KOMIUIEKT B BUjie Kabenei
JUIS DJIEKTPOIIUTAHUS.

[Tpunun neiicTBus npubopa OCHOBAH Ha TOM, YTO CUT'HAJIBI IATYMKOB TapaMETPOB
TOPMOXKEHHUS, JAaTYUK YCUIIUS U IaTYUK UHEPLUU PETUCTPUPYIOTCS B DJIIEKTPOHHOM OJIOKE U 110
OKOHYaHUU 3KCIIEPUMEHTa BBIBOJATCS Ha AucIuiel npubdopa. B npubope taxke nis Gomnee
JETaIbHOTO U3yYeHHs TapaMeTPOB TOPMOKEHUS ITPELyCMOTPEHO: BBIBOJ PE3YyJIbTaTOB




M3MEpEHMI Ha NIevaTarolue yCTpoiucTBO; noaxoueHne komnetorepa tunna NOTEBOOK u
nepezaaya nH(GoOpMalMU B Ipoliecce TOPMOKEHHs (YCHIINe HaXKaTHsl Ha MeJallb, IUHEHHOe
YCKOpEHHE) 1Mo KaHaiy cBsi3u RS 323.

ITpubop obecnieunBaeT U3MEepeHHE KOHTPOJIbHBIX IApaMETPOB B IMaNa30Hax,
NPUBEICHHBIX B Ta0uuIe 2.2

Tab6mwma 2.2
XapaktepucTuku npudopa «PQexT 2»
XapakTepucThKa Jlnana3oH n3MepeHuit
YcTanoBuBIIeeCs 3aMesIeHUE Jyer, m/c? 0-95
Veunne HaxkaTus Ha nefanb Py, KIc 10 -100
TopMo3HOM TTyTh Sr, M 0-50
HauanpHas ckopocTh TOpMOXKEHHUsT Vo, KM/4 20 —-50
ITepecunTanHass HOpMa TOPMO3HOTO MYTH St 0-50
Bpewms cpabatbiBaHus TOPMO3HOM CUCTEMBI tep, C 0-3
JluneitHOe OTKJIOHEHHE ITPU TOpMOKeHUH Al, M 0-5

Anmapatrypa ¥ MaTepHAaJIbl:
ABTOMOOUIBb-Taboparopust, mprudop «IbdeKT 2», KaTbKyIATOp, CEKYHAOMED.

Yka3aHus nmo TexHukKe 0€30macHOCTH

[Ipu npoBeneHnr HKCIEPUMEHTa HEOOXOAMMO COOTIOAATh CIAEAYIOIINE YCIOBHUS:

- DKCIIEPUMEHT IIPOBOAMUTCS TOJIBKO C BOJUTEIIEM UMEIOLIUM OIPEIEIICHHBIHN OIBIT;

- OKCIIEPUMEHT MPOBOIUTCS HA IJIOLIA/IKE CTIEUATbHO BbIICTICHHON AJIs OTbITa, 0€3
MIOCTOPOHHUX TPAHCIIOPTHBIX CPEJCTB

- IPOJAOJIBHBIN YKIIOH AOPOrU He AoJikeH npesbimath 0,05 npomuiie

- HE JIONyCKaTh IOCTOPOHHUX B 30HY IIPOBEICHMSI SKCIIEPUMEHTA.

MeTtoauka ¥ NOPAIOK BBINOJTHEHHS Pa00OThI

1 MeToaukKa U NOPsI0K NPOBEAeHUs IKCIEPUMEHTA

D¢ heKTHBHOCTH TOPMO30B NMPOBEPSIFOT BO BPEMS TOPOKHBIX MCIIBITAHHUH
aBTOMOOWIISL. ABTOMOOWIIb UCTIBITHIBAIOT HA IPSMOJIMHEHHOM TOPH30HTAIIEHOM y4acTKe JJOPOTH
(mpononbHbIi ykioH He 6onee 0,05) ¢ koaddumenrom cuemsenus, papabim 0,7. CKOpocTh
BETpa MPH UCIIBITAHUAX JOJDKHA OBITH HE 00IbIIe 3 M/C, @ TeMIIepaTypa OKpY>Karollei cpesibl
HaXOJUThCs B mpeaenax ot —5 1o +30° C. Beixo aBTOMOOMIIS U3 KOpUAOpa IUPUHON 3,5 M 1
pa3BOPOT €ro Ha yroi 6ojee 8° MpU UCTIBITAHUSAX HEOITYCTUMBI.

CrangapToM npeaycMOTpeHO TpH BHa ucnbiTaHuu: ucnbiTanus 0, | u 1.

ITpu ucnvimanuax0 onenuBaercs 3p(HEeKTUBHOCTH paboUel TOPMO3HOM CUCTEMBI ITPH
XOJIOJHBIX TOPMO3HBIX MEXaHH3MaX, KOTJIa TeMIIepaTypa TOPMO3HOTO OapabaHa WM IUCKa He
npesbimaer 100° C. PernameHTHpOBaHHBIE CKOPOCTH AaBTOMOOMIIS TTepe]l TOPMOXKEHUEM U
yCHJIHE, TIPUKIIAIbIBAEMOE BOJIUTEIIEM K TOPMO3HOU TIeIalid, HE JOJDKHO MPEBhINIATh 3HAYCHUH,
yKa3aHHBIX B Tabmauie 5.1; ycuinue, NpuKIIaabIBaeMoe K pyYHOMY pblYary, He JOJKHO OBITh
6onee 250 H. CpenHue 3HaU€HUS TOPMO3HOTO IIYTH M YCTAaHOBUBIIETOCS 3aME/ITICHHS,
paccuMTaHHbIE 110 pe3yJbTaTaM KOHTPOJIbHBIX TOPMOXKEHUHN MPHU IBUKEHUU aBTOMOOMIIS IO
UCTIBITATEIPHOMY Y9acTKy B 00OMX HAMpPaBJICHHUSX, JOJDKHBI COOTBETCTBOBATH JTAHHBIM TaOJIHIIBI
5.1

HUcnvimanus |, ciiyxamue 1 onpeneneHus 3¢ppexTuBHOCTH paboueiit TOpMO3HON
CHCTEMBI IPU HarpeThIX TOPMO3HBIX MEXaHNU3MaX, BKIIIOYAIOT JIBa dTara: IpeABapUTEIbHBIN 1
OCHOBHOH. Bo BpeMs ipeiBapUTETHFHOTO dTaIla MPOUCXOAUT HArpeB TOPMO3HBIX MEXaHH3MOB.



OcHOBHOI 3Tarl, aHaJOTMYHBIN HcnbITaHusAM 0, TPOBOAUTCS HE TO31HEee yemuepes 45 ¢ mocne
OKOHYAHUS MPeBAPUTEIHHOr0 dTana. /[i1si HarpeBaHus TOPMO3HBIX MEXaHU3MOB aBTOMOOMIIb
MHOTOKPATHO Pa3roHSIOT U TOPMO3ST C MAKCHUMAJIbHOM HHTEHCUBHOCTHIO. HayanbHast cCKopocThb
TOPMOKEHHUS TOJDKHA COCTABIATh 0,8 Vmax a koHeuHas 0,4V max UUCIIO ITUKIIOB pa3roH-
TopMOXxeHue paBHo 15-20, a jyuTensHOCTh OAHOTO KK cocTtaBiseT 45—60 c. ABToMoOMIb
CUMTAETCS MPOUIECAIINM UCIIBITAHUS, ecli 3((HEKTUBHOCTH KOHTPOJIBHBIX TOPMOKEHUN Ha
OCHOBHOM 3Tare COOTBETCTBYET HOPMATHUBaM, IPUBEICHHBIM B Ta0JI. 6, a UIMHA TOPMO3HOTO
nyTH He npeBbimaeT 165% BenudyuHbl, MOTy4eHHON BO BpeMsl ucnibiTanuii 0 JaHHOTO
aBToMoOmI1. HopMaTtuBHOE 3HaUeHHE TOPMO3HOTO MyTH IpH ucnbiTanusx | Ha 25% Gomnbiie
TOPMO3HOTO MYTH Npu ucnbITaHusX 0.



Tab6nuua 5.1

1

Y

n TOPMO3HOMU

achcdekTUBHOCTM paboue

HopmaTuBbl

CuctTembl

Ucnerranus 1l

/N ‘OUHOLITOINES]
BOQJIIEUEOHRBL) £

5,0

N
‘q1LA1 poHeowdo |,

57,5

Ucnoerranusl|

/N ‘OUHOLITOINES]
KJJJIIIEUEOHRL) £

5,4

N
‘q1A11 goHEOWdO ||

54,0

Ucnerrannu 0

/W “OUHALTONEE)
KOQ0MIaUIOHBL) A

7,0

N
‘q1A11 goHEOWdO |,

43,2

o/

‘9100d0>M0 KeHAIrEhRY|

500

L ‘@d0BW BBHIO] |

BOOBI KBHIO] |

ABTOMOOMITH

ITaccaxupckue ¢
YHCIIOM MECT HE

Ooiee 8




To ke ¢ unciaoMm
Mect Oosee 8 Jo 5 167 700 (25,8 7,0 32,3 53 34,3 49

» Cs.5 |16,7|700 [32,1 |60  |40,1 |45  [42,7 |41
Tpy30BbIe Jlo35 |19,4]700 448 |55 560 |41 596 3,8
To xe 35-12|139(700 [250 |55 313 |40 333 |37
» Ce.12 |13,9]700 |17.2 |55 215 |40 229 |36

[Tpu ucnprranuu 0 aBTOMOE3I0B TOPMO3HASI CHJIa HAa KOJIECaX MOCTa TPHUIIeNa WIn
MOJTYTIPUIIETIa, CO3/]aBacMast 3allaCHON CUCTEMOM, YUCIICHHO HE JI0JDKHA ObITh MeHbIe 28%
MIOJTHOTO BECa, PUXOSIIETOCS Ha TAHHBIH MOCT B CTATUYECKOM COCTOSTHUM aBTOMOOMJIS Ha
TOPU30HTAIILHOM Y4acTKe TOpOTy. Bpemsi mpuBeneHus B AeiCTBUE U BpeMsl cpabaThiBaHUS
3allaCHON TOPMO3HOW CHCTEMBI JIOJKHBI OBITh TEMH K€, YTO U 'y pPab0Yeii CHCTEMBI.

[Tocne mpoBeAcHMSI SKCIIEPUMEHTA HEOOXOIUMO TIOCTPOUTH TOPMO3HYIO AHATPAMMY
aBToMoOms (pucyHok 2.1). CpaBHUTH MMONTY4YEHHBIE PE3yNbTaThI ¢ TabmuIeit 5.1 caenarp
BBIBOJIbI.

2 TeopeTrnyeckoe onpeaejeHne MoKazaresieii TOpMO3HONH THHAMHYHOCTH

[Tocne mocTpoeHus FIKCIIEPUMEHTAIbHON TOPMO3HON JUarpaMMbl aBTOMOOMIIS,
HEO0OXOIUMO MTOCTPOUTH TEOPETHUECKYIO Auarpammy mno gopmynam 2.1 — 2.32. CpaBHUTH
MIOJIyYEHHBIE PE3YJIbTAThI CAEIATh BHIBOJIBI.

Conep:xanue oT4yera u ero ¢popma
OT4er JOMKEH CollepKaTh Pe3yabTaThl IKCIIEPUMEHTA B TaOJIUUHOM Gopme
(Tabmuma 6.1), SKCIIepUMEHTAITLHYIO TOPMO3HYIO JHarpaMMmy, pacdeT MmoKazareaei TOpMO3HOM
JMHAMUYHOCTH, TEOPETHUECKYIO TOPMO3HYIO JIUArPaMMY, BBIBOJIBL.

Tabauua 5.3. - PesynbraThl onpezeneHus napamerpoB Topmoxkenus (Mcnsitanus ).

Ne fyem, M/c?
ombita | Vo, kM/y Pu,xlc |ty C Sm, M Smp., M Al, m

1

2

3

KouTpoJsbHbIE BONIPOCHI:

1 U3mepuTenu u noka3aTesid TOPMO3HOM TUHAMUYHOCTH aBTOMOOUIIS.

2 3Ha4yeHHe TOPMO3HON JMHAMUYHOCTH aBTOMOOMJIS /17151 0€30MaCHOCTH JIBUKEHUS.
3 Buibl TOPMO3HBIX CUCTEM.

4 Cymuoctb ucnbitanus 0, ucneiranus |, ucnisiranus 1.

5 ®akTOpHI BIMSIOIIME HA TOPMO3HYIO JUHAMUYHOCT.



JIABOPATOPHOE 3ansitueNe6.
UccnenoBanue BJIMSIHUS TEXHUYECKOT0 COCTOSIHMS THEBMAaTHY€eCKOI0 IPMBOJA HA
3¢ PeKTUBHOCTL TOPMO3HOM CHCTEMbI
He.]Ib: 3aKPCIIMTh 3HAHUA O BJIMAHHUHN HCKOTOPBIX (I)&KTOpOB Ha TOPMO3HYIO
JUHAMHUYHOCTB.
B pe3ynbrate BbinonHeHUs paboOThl CTYJAEHTHI JOKHBIL:
1. OsznakomuThCS C TPUOOPOM ISl MPOBEPKH IMTHEBMOIIPHUBOJA TOPMO3HOH CHUCTEMBI
aBTomoOmient — K235M.
2. OmnpenenuTs HEUCIPABHOCTH aIlllapaToB MPHUBOJA (€CIIH UMEIOTCS).
3. OmpenenuTs AaBlieHUE B IPUBOJIE.
4. Omnpenenutb HEPABHOMEPHOCTD JABIICHUS MEX]y KOJIECAMU OCH.
5. M3yuuTh B3aUMOCBS3b JABJICHUS B CUCTEME U TOPMO3HBIX CHIL.

AKTYaJIbHOCTh T€MbI:

[IpoBepka TEXHUUECKOTO COCTOSIHUSI THEBMATUYECKOTO MPHUBOJA TOPMO30B,
a TaKKe HCOPABHOCTU OTACIBHBIX TOPMO3HBIX MEXaHU3MOB IPUBOJA
POU3BOAUTCS € moMolbio mpudopa K235M nyrem 3amepa BeTWYUH JaBICHUN B
XapaKTEPHBIX TOYKaX TOPMO3HOTO MpuBOJa (MPU Pa3IUYHBIX TOJOKEHUAX
OpraHoOB YIIPaBJICHUS) U CPABHEHUS 3TUX BEJTUYMH C UX 33JJaHHBIMU 3HAYCHUSIMHU.

Teopernyeckas yacTb
Onpe)leJIeHne TeopeanecKOﬁ 3aBUCUMOCTH TOPMO3HBIX CHJI OT 1aBJICHUSA B
NpHuBoO/E

VYcioBust paBHOBECHsI KOJIOAOK U BaJla pa3KMMHOT0 Kyjaka (pUCYHOK 2.1) UMEIOT BUJ
Ph=N,ak, — uNr,,
Ph=N,ak, — uN,r,, (2.1)
(P+P,)r, = pFl,,
rne P, P, — npuomusbie cuib konopok; N,, N, — paBHOREHCTBYIOIIME HOPMATBEHBIX
CHUJI, IEMCTBYIOLINX CO CTOPOHBI OapabaHa Ha KOJOJKHU; W - KOOPPUIUEHT TPEeHHUs; I'b - paguyc
OCHOBHO# OKPYKHOCTHU MPOQHIISL Pa3KUMHOTO Kyinaka (Ipouiib Kylaka 3BOJIbBEHTHBIN); Ip -
IUICYO PETYIIMPOBOYHOTO pbruara; Ko - k03 UIMEeHT, yauThIBAOIINI yTroi oxBara; a,h -
reoMeTprYecKue pa3Mepsbl: (11 CXeMbl O pacCTOSHUE OT OMOpP KOJIOJOK JIO OCU IUTYHKEPOB)
JIABJIEHUE CXKATOrO BO3yXa.

a) 3 paBCHCTBA nepeMemeHI/Iﬁ KOJIOAOK CJIEAYCT PAaBCHCTBO CO31aBaCMbIX HMU
TOPMO3HBIX MOMECHTOB, ITO3TOMY

M
Niru=—",
]\j (2.2)
N,r,u= 2T )
rie M, — MomeHT konecHOro TopMO3a.
U3 (2.1) u (2.2) momyuaem
Fl wuhr,
L= M (2.3)
ak,r,

[Tpu mosTHOM HUCTOJIB30BAHUM CIEITHBIX CBOWCTB



M, =Z 1,0, (2.4)

re Z, — BepPTUKAIbHAs PEAKIUs TOPOTH Ha MEPEIHIOI OCh,
G

Z, :Z(B+(pH). (2.5)

Torna TOpMO3HOM MOMEHT

Gr,p
M, =22 (B+pH ,
Ty (B+gH) (2.6)

JlaBiieHHE B IIPUBOJIE
_ Maker, 2.7)
phrFl
0) U3 paBeHCTBa MPUBOIHBIX CHJI KOJIOJIOK CIIEYET, YTO
1 1
M, = ,urﬁPh( + ] (2.8)
akm — Hr; akoz + ur;

rae P — cymMmapHas npuBOHas CUjla KOJIOJOK,

F
p=P" 2.9)
2tga



o0o0O0O

Pucynox 2.1 - CxeMbl TOPMO3HBIX MEXaHU3MOB: a — KyJIAYKOBBIH; O - KIIMHOBBIH.
TopMO3HON MOMEHT TOT K€, YTO U B MPEIBIAYILEM CIIy4dae, MOITOMY

D= M. 1ga (2.10)
1 1
urFh +
aky, —ury  akg, +ur;

2.2 HepaBHOMEpPHOCTHh TOPMO3HBIX CHJI KOJIEC OTHOM OCH

HepaBHOMEPHOCTH TOPMO3HBIX CHJI KOJIEC OJHOM OCH YBEITMUNUBAET CyMMapHOe
BpeMs HapacTaHUs TOPMO3HBIX CHJI M MOKET BBI3BaTh 3aHOC aBTOMOOMJISI IIPU TOPMOXKEHHUH.



Cornacuo I'OCT P 51709 — 2001 «TpeboBanust 6€30MacHOCTH K TEXHUYECKOMY
COCTOSIHHIO M METO/BI ITPOBEPKM» HEPABHOMEPHOCTH TOPMO3HBIX CHJI KOJIEC OJJHOM OCH HE
JIOJKHA TpeBbIath 15%.

OTHOCHTENBHYIO Pa3HOCTh FTOPMO3HBIX CHII KOJIEC OCH PACCUUTHIBAIOT O
pe3ysbTaTaM MPOBEPOK TOPMO3HBIX CHJI Ha KoJiecaXx aBTOMOOWIISA 1o hopmyie:

np __ p7es
F =R =R 100,06 (2.11)

max
RX

rae R, R, RI™ - COOTBETCTBEHHO TOPMO3HAs CHJIA HA IPABOM KOJIECE, Ha JIEBOM,

MaKCHUMaJlbHas U3 ABYX, H.

YuurteiBas 3aBUCUMOCTH (I1.11. 2.1), TOpMO3HAs cujla HAXOIUTCS B MPAMOM 3aBUCUMOCTHU
OT JIaBJICHUSI, IOATOMY JIOTUYHO OYJIET MPEANOI0XKHUTh, YTO OTHOCUTEIbHAS Pa3HOCTh
TOPMO3HBIX CHJI, OTIpeieisieMasi B MPOIIEHTaX, MOXKET ObITh OXapaKTEepPH30BaHA OTHOCUTEIBHOM
Pa3HOCTBIO JABJICHHI TaK K€ B MPOLICHTAX:

np __ ~7e6
p=2—P_1100,% (2.12)

p

Jes max
rae p"” P, P - COOTBETCTBEHHO JaBeHKE B IPUBOJIE IPABOTO KOJIeca, Ha JIEBOTO,
MaKCUMaJIbHOE U3 IBYX, MIIa.

2.3 HazHa4yeHue, yCTPOICTBO M NPMHIUI PadoThI NpHOOpa I IPOBEPKH
IHEBMOIIPMBO/JA TOPMO3HOM cucTeMbl aBTOMOOMIIeit — K235M.

[Ipubop npenHa3HaueH A NPOBEPKU TEXHUUECKOTO COCTOSHUS THEBMAaTHYECKOIO
NPUBO/Ia TOPMO3HOM CUCTEMBI aBTOMOOMIIEH, aBTOMOE3/I0B U aBTOOYCOB, a TaKXkKe s
HAXO0X/ICHNS HEMCIIPABHBIX allllapaToB NPUBOJA.

TexHuueckue naHHble mpudopa npuBereHs! B Tabnuue 2.1

Tabnuna 2.1
Texnuueckue nanasle npudopa K235M

Tun IIEPEHOCHBIN

ITHEBMAaTUYECKUI TPUBOJ TOPMO3HOM CUCTEMBI
aBTOoMOOMIEeH, aBTOOycoB JINA3, JIA3,
[TpoBepsiemoe oOopyaoBaHuE NKAPYC-200, aBTOII0€3/10B CEMENCTBA
KaMA3, KpA3, 31JI, MA3, MA3-543, 547
537, BA3-5937, 5939

JaBJICHUC BO3AYyXa B XapaAKTCPHBIX TOYKAX

N3mepsiembie mapameTpbl npuBoja ot 0 no 1 MlTa
TpyOUaTkie, MpyKUHHBIC

ManomeTpsl K11 Tounoctu 2,5, MIla 0-1,0
K1 Tounoctu 1,5, MIla 0-1,0

CoenMHUTEIBHBINA IIJIaHT, T 7

CoenuHuTEIbHAS I'OJI0BKA, IIT 4

nnuHa ...610




["abapuTtHbIe pa3mepsl pudopa, MM, He Oonee: | mmpuHa ...115
BbICOTA ...375

Macca npubopa, kr, He OoJiee 19
Macca npudopa 1 sAIpKa o CMEHHBIMU
YacTsAMH U IIUIAHTaMU, KT, He Ooiee 45

[Tpubop cOCTOUT U3 CIEAYIOIIMX OCHOBHBIX Y3JI0B (pUCYHOK 2.3) Kapkaca 1 cBapHOM
KOHCTPYKLUH, IEPEAHEN ChEMHON KPBILIKHU 2, TAaHENIHU 3.

2 3 4 6 5 8

Pucynoxk 2.3 — ITpu6op mox. K-235M

Ha nanenu npubopoB ycTaHOBIIEHBI Ba MaHoMeTpa S npezen uzmepenus 0-1,0 MlIla
KJIacc TOYHOCTH 2,5 1 Tpu MaHometpa 6 npenen usmepenus 0-1,0 MIla, kiacc TounoctH 2,5.
MaHoMeTpbl UMEIOT MapKUPOBKY 1, 2, 3, 4, 5 ¥ MOJICOETUHEHBI K IITYIIEpaM 7, COSTUHEHHBIM B
CBOIO OY€pe/Ib CO IUTaHTaMHU. J[J1s1 ycTaHOBKY MpHOOpa Ha OTKPHITOM JBEpr KaOMHBI aBTOMOOUIIS
uMmeroTcs aBe ckoObl 8. Ha 3amHelt kpbliike nprubopa v JHUIIE NPUKPETUIEHBl PE3UHOBBIE
HakJaaku 9 u onopsl 10.

[Ipu nepeHocke npudopa Moyib3ynTech BBIABUKHBIMU pyukamu 4. JJ1s HOIKITIOUEHUS K
UCTIBITBIBAEMON TOPMO3HOMU crcTeMe MPHUOOp CHA0KEH KOMITJIEKTOM CMEHHBIX YacTeH:
[JIAHTaMH JUIS [T01a4 BO3AyXa OT IUTATHBIX KJIAaHOB U IOMOJHUTEIbHBIX KOHTPOJIbHBIX
BBIBOJIOB K MarucTpajisiM MaHOMETpOB Mpubopa. OHU MOACOETUHSIOTCS TP TOMOIIH TaekK.

[[lmanrn umeroT MapkupoBky 1, 2, 3,4, 5, 6, 7;

TOJIOBKaMU JIJIs 3aMepa JaBJICHUS B MarCTPAJISX, COSAMHSIONINX aBTOMOOHIIB C
MPUILIETIOM (TTOJIYIPULIETIOM), IITYLIEPAMU U TPOMHUKAMU MOJCOEIUHEHUS K KOHTPOJIbHBIM
TOUYKaM.

HInanr (pucyHok 2.3) cy>KuT AJis OBICTPOrO COETUHEHUS] MaHOMETPOB ITprlopa ¢
KOHTPOJIbHBIMH KJIALIAHAMU M JTOTIOJIHUTEIbHBIMH BBHIBOJJAMH UCIIBITHIBAEMOW THEBMATUYECKOM
TOPMO3HOM CHCTEMBI aBTOMOOWIISI, aBTOOYyCa, aBTOIOE3/1a.




Pucynok 2.4 — lInanr: 1. INaiika. 2. [Ipoknanka. 3. Hunmens. 4. Pykas. 5. TpyOxa.

[IpoBepka TEXHUUECKOTO COCTOSIHMSI THEBMATUYECKOTO IPUBOAA TOPMO30B, a TAKKE
MCIIPABHOCTH OTEJIbHBIX TOPMO3HBIX MEXaHU3MOB IIPUBOJIA POU3BOAUTCS C IIOMOIIIBIO
npubopa K235M nyrem 3amepa BETUUMH JaBICHUN B XapaKTEPHBIX TOYKAaX TOPMO3HOTO
npuBoJa (MIPU Pa3TUYHBIX MTOJIOXKEHUSX OPTaHOB YIIPABJICHUS) U CPABHEHUS 3TUX BEJIMYUH C UX
3a/laHHbIMH 3HAYEHUSIMHU.

J71s u3MepeHus BEIMYUH IaBIICHUS B XapaKTEPHBIX TOUKaX THEBMOIPUBO/IA
HCIOJIb3YIOTCSl 8 KOHTPOJIBHBIX KJIAIIaHOB U 6 JOMOJHUTENbHBIX BbIBOOB. KOHTpOJIbHBIE
KJIallaHbl UCTIOJIB3YIOTCS AJIsl OTPEeNICHUs] BBIXOIHBIX APaMETPOB, XapaKTePU3YIOIIHNX
UCIIPABHOCTh IPOBEPSIEMOI0 KOHTYpa B 11€J0M. J[OMOJIHUTENbHbIE KOHTPOJIbHBIE BHIBOJIbI
HCIOJIB3YIOTCS (COBMECTHO CO IITATHBIMU KIIalaHAMM ) JJI HAXOXKJACHUS KOHKPETHBIX
HEUCHPAaBHBIX TOPMO3HBIX MEXAHU3MOB.
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[IpoBepka TEXHUYECKOTO COCTOSIHUSI THEBMOIIPUBO/1a TOPMO30B MPOU3BOIUTCS
MORJIEMEHTHO, TTOCJICIOBATEIHHO T10 IIECTH HE3aBUCHMBIM KOHTYpaM:

1 — KOHTYpY NMPUBO/Ia TOPMO3HBIX MEXAHU3MOB TIEPETHEN OCH aBTOMOOWIIS;

2 — KOHTYpY IPHBOJIa TOPMO3HBIX MEXaHU3MOB CpeIHEH 1 3aJIHeH OCeil aBTOMOOMIIS:

3 — KOHTYpY MPUBOJA MEXaHU3MOB CTOSIHOYHOTO TOPMO3a;

4 — KOHTYpY IIPUBOIa MEXaHU3MOB 3aITACHOT'O TOPMO3a;

5 — KOHTYpY IPHUBO/Ia BCIOMOTaTeIbHOTO TOPMO3a;

6 — KOHTYpY IPHBOJIa CHCTEMBI aBAPUIHOTO PACTOPMOKECHHSI CTOSTHOYHOTO TOPMO3a.

Jliig 3amMepa BEJIMYUH J1aBJICHUS B THEBMOIIPUBO/IE TOPMO30B CITy’KaT MaHOMETPHI 43 U
44,

Bo3ayx k MaHOMeTpam OT MHEBMOINPUBO/IA TTOAAETCA 10 HUIaHTaM 45, TOAKII0YaEMbIM K
KOHTpOJbHbIM Kiananam A, b, B, I, JI, E, 2K, 3 u nononaurensubiM BeiBogam U, K, J1, 0, H, P.

BriBogwt O, H, P HaxoasTCst HA COeIMHUTENBHBIX TOJIOBKaxX 46 u 47, KOTOpbIE
YCTaHABIUBAIOTCS MEXKIY TATAYOM U MPHUIETIOM (TIOTYIPHUIICTIOM).

[IpuHIMNMaIbHBIE CXEMbI MTHEBMOIIPUBO1a TOpM030B aBTO0YyCcoB «MKAPYC» cepun 200,
aBTomoOmiielt u aBronoe3no KamA3, aBromobuneit 31J1, MA3, KpA3, KA3, aBrobycos JInA3,
JIA3. IIpuBenensl B mutepatype [2] pucynku 4 — 6.

PaboTocnocoOHOCTh TOPMO3HOTO IIPUBOIA ITPOBEPSIETCS 110 BEIMYNHAM JaBJICHUN B
XapaKTepHBIX TOUKax A, b, B.

Hcrnonp30BaHKne COSMHUTENBHOM IOJIOBKH THIIA b, KOHTPOJILHOTO MAaHOMETPA U
HUIIINENS TO3BOJISIET TPOBEPUTD MPUIIETI UITH TOIYTPHUIIETI C OAHOIPOBOAHBIM ITPUBOAOM
OTACIBHO O€3 TArava.

3 Annaparypa u MaTepHAaJIbl:
ABTOMOOMIB-1a00paTOpHs, IPUOOpPa AJISt MPOBEPKH THEBMOIIPHUBO/Ia TOPMO3HOM
cuctembl aBTomoomet — K235M, kaiabKynsarop.

4 Yka3aHud 10 TeXHUKe 0€30IaCHOCTH

HpI/I MMPOBCACHNUH DKCIICPUMCHTA HeO6XOI[I/IMO CO6J'IIO,Z[8.T]':> CJICAYHOIIUC YCIIOBUS:
- 3KCH€pI/IM€HT MMPOBOAUTCA TOJBKO B IIPUCYTCTBUU ITPCIIOAABATECIIA,

- He nomyckarorcs 3arpsi3sHEHNS KOHIIOB COEIMHUTENIBHBIX IUIAHIOB, YT€YKH B IINIAHTaX
U TpyOONnpoBOIax.

- HpI/I Pa3bCANHCHUN COCAUHUTECIIBHBIX I'OJIOBOK TiATa4a U IIpULCIIa 3aKpOﬁTe
p21306IIII/ITeJ'II>HBI€ KpaHBbI IEPE I'OJIOBKAMHU TATrada.

5 Metoauka u MOPAAOK BBINNOJTHEHUS paﬁoTbl

5.1 IlpoBenenue IKcCepuMeHTa

[Ipubop ycTaHOBHUTH Ha JIEBOU JABEPIEC KaOWHBI BOJAUTENIS, CHATH MEPEAHION0 KPBIIIKY.

[[InaHTH yIOXUTH BJOJIH aBTOMOOWIIS C JIEBOM CTOPOHBI.

[ToAroTOBUTH MHCTPYMEHT:

- KJIFOU TaeuHbli ABycTopoHHUi 22x24 T'OCT 10112-80;

- KJIFOY TaeuHbIid aycroponuuit 27x30 FOCT 10112-80.

B 3aBucumoctu ot 06bemMa paboThl ¢ THEBMOTIPHUBOIOM TOPMO30B aBTOMOOMIIS
(aBTOMOE3/1a) TOATOTOBLTE COCTMHUTEIbHBIE TOJIOBKU U TIEPEXOIHBIC MITYIIEPHI.

[Ipu mpoBepke TEXHUUECKOTO COCTOSIHUS MHEBMOIIPHUBO/Ia TOPMO30B I10 IIECTH
HE3aBHCUMBIM KOHTYpaM MOJICOCIMHUTHCS MOCcIeIoBaTeNbHO K BeiBogaMm A, b, B, I', /1, E, 7K, 3.
Cxema ycTaHOBKH IpuOopa rnokazaHa pucyHkax 7, 8 [].

TexHn4eckoe cOCTOSTHUE KOHTYpa MPUBOIa TOPMO3HBIX MEXaHU3MOB TIEPETHEH OCH
ABTOMOOWIIS IPOBEPUTH MO BEJIMUKHE JAAaBIICHUS HA KOHTPOJBHBIX BhIBoJax B, I' mpu nByx



MOJIOKEHUSAX TOPMO3HOM Nefau (He HaXaTou, HaXKaTOM YaCTUYHO) U BEPXHEM MOJIOKEHUHU
phluara peryysaropa TOpMO3HbIX CHJL.

[Tpu He HaXxaTo¥ TOPMO3HOH Meanyu nasjieHue Ha BeiBogax B, I' momkno 6pite 0 MITa.
[Ipu yacTUUHO HaKATOW MEJAIH 1aBJIICHUE HA BBIBOJAX:

B r

0,11 Mlla 0,2 Mlla
0,2 MIla 0,35 MIla
0,45 MIla 0,5 MIla
0,6 MIla 0,6 MIla

TexHn4eckoe cOCTOSIHUE KOHTYpa IIPUBOAA TOPMO3HBIX MEXaHU3MOB CPEIHEN U 3aIHEU
oceli MPOBEPHTE MO BEIMUMHAM JIaBJICHUS Ha IBYCTPEJIOYHOM MaHOMETpE U Ha BbiBoze [ mpu
JIBYX IIOJIO’KEHUSAX TOPMO3HOM Menany (HaXXaTol U OTIYLIEHHON) U IBYX IIOJIOKEHUSAX pbluara
PErynisaTopa TOPMO3HBIX CHII (HMDKHEM U BEPXHEM).

[Tpu He HaxkaTOM TOPMO3HOM Tieaany aapieHue Ha Beixoze I momkHo ObiTh 0 MIla, mpu
MOJIHOCTHIO HAXKATOW TOPMO3HOM Ieanu JaBieHue Ha BoiBoze [

— MIPU HWKHEM TI0JIOKEHUH phluara peryisaropa TopmMo3usix cui — 0,18-0,2 MI1a,

— ipu BepxHeM rnosnoxenuu — 0,6-0,68 MIIa.

TexHnyeckoe cOCTOSHUE KOHTYpa IIPUBOJIA CTOSHOYHOTO U 3alIaCHOI'0 TOPMO30B
poBepuTh Ha BbiBosax /I, b aBTomo6uis u BeiBogax K, 3, E npunena (monymnpuiena) npu IByx
MIOJIO’KEHUSAX PYKOSITKM TOPMO3HOI'O KpaHa 0OpaTHOrO JIEHCTBUS — HUYKHEM U BEPXHEM.

JlaBnenue Ha BeIBoJie b — 0,62-0,75 MI]a.

[Tpu HUKHEM MOJIOKEHUH PYKOSITKH TOPMO3HOTO KpaHa JaBieHne Ha BeiBojax /1 — 0,62-
0,75 MIla; 2K u 3 — 0 MIlIa.

[Ipu BepxHEM MOIOKEHUH PYKOATKH TOPMO3HOT'O KpaHa JaBiieHue Ha BeiBogax: /| — O
Mlla; E — 0,45 MIIa — 0 48 MIlIa; K u 3 — 0,15-0,155 MIla (nipu HH>KHEM TIOJIOKEHUH phlyara
perymisiTopa TOPMO3HBIX CHII)

TexHn4yeckoe cOCTOSHNE KOHTYpPa IIPUBO/Ia TOPMO3HBIX MEXaHU3MOB KOJIEC ITPUILIETIA
(monympuiierna) NpoBepsITh 10 BeIMYMHAM JlaBiaeHuil Ha BeiBosax E, XK, 3 npu AByx moioxeHusx
TOPMO3HOMH nefany (OTIYIEHHON U MOJHOCTHIO HAXKaTOM) U ABYX MOJIOKEHUSX phlyara
peryisiTopa TOpPMO3HBIX CHJI OCel mpuiena (Iojynpuiena) — HIKHEM U BEPXHEM:

E - 0,45-0,48 MI1a;

Kwu3-0,15-0,155 MIla npu HUKHEM MTOJIOKCHHH PETYIIATOPA;

—0,28-0,4 MIla npu cpeiHeM MOI0KEHUH PErysTopa;

— 0,45-0,48 MIla mpu BepXHEM IOJIOKEHUH PETYIATOPA TOPMO3HBIX CHIL.

ITpu oTnymieHHO# TopMO3HOH Neganu AaBiaeHue Ha BbiBogax JK u 3 1omkHO ObITh O
MIIa.

TexHnYeCcKkoe COCTOSTHUE TOPMO3a IIPUBO/Ia BCIIOMOIaTeIbHOTO TOPMO3a IIPOBEPHTE 110
BEJIMYMHAM JaBJIeHUH Ha BbIBOAAX A, K, 3 1pu ByX MOJIOKEHUSIX KHOIKU BKIIIOUEHUS
BCIIOMOTaTeNILHOTO TOPMO3a - HAKaTOU U OoTmylIeHHo!. /laBnenne Ha BeiBoge A — 0,62-0,75
MlI]a.

IIpu HaXkaTOl KHOIIKE MHEBMATHYECKOIO KpaHa BKIOYEHHSI BCIIOMOTaTEIbHOIO TOPMO3a
JIaBJICHUE 3aTOpMakuBaHus Ha BbiBojax K u 3 — 0,06 MITa.

[Ipu ornynieHHoM kHONKE AaBiueHue Ha BbiBoAax K u 3 — 0 MlIla,

TexHnyeckoe coCTOsSHUE KOHTYpa PUBOJIA CUCTEMbI aBApUHHOTO PACTOPMOKEHUS
CTOSTHOYHOI'O TOPMO3a MPOBEPHTE MO BEINYMHAM JaBICHUN Ha BBIBOJE J| IPH JBYX MOJIOKEHUAX
KHOIIKY BKJIFOUEHUS KpaHa aBapHilHOIO paCTOPMOKEHHS B 3aTOPMOKEHHOM (CTOSITHOYHBIM
TOPMO30M) COCTOSIHUM aBTOMOOMIIS - BKJIIFOUEHHOM U BBIKIIIOUEHHOM.

[Tpu BKITFOUEHHOM KHOTKE JaBjieHue Ha BbiBOJE [ — He menee 0,48 MIIa.

IIpu BeIKIIFOUEHHOW KHOIIKE AaBiieHue Ha BeiBoje [[ — 0 MIla.

[Ipu noucke HEUCIPABHOTO MEXaHU3Ma MOICOEAMHUTE MAaHOMETPBI K IITATHBIM
knamadaM A, b, B, I', E XK, 3 u nononmaurensasiM BeiBogaMm U, K, JI, O, H, P.



TexHU4eCcKoe COCTOSTHUE THEBMOIIPUBOA TOPMO3HOM cUCTeMBI aBToroe3na «Mkapycy
cepun 200 mpoBepsATH 10 MIECTH MTATHBIM KOHTPOJIBHBIM BhIBOJIaM (puCYHOK 9 [3]).

TexHn4eckoe COCTOSTHUE THEBMOIIPUBOA TOPMO30B aBTOMOE3/1a C OJTHOIIPOBOIHBIM
npuBoaom (31JI, MA3, KpA3, KA3 pucynok 10, [4]) mpoBepsATh MO TPEM JTOMOJTHUTEIBHBIM
KOHTPOJIBHBIM BBIBOJIaM (BBIBOJI U3 OAINIOHOB, COCTUHUTEIIbHAS TOJIOBKA MEXKIY TATAUYOM H
MIPUILIETIOM, BBIBOJ U3 TPOMHMKA K TOPMO3HBIM KaMepam).

JlaBiaeHue B mHeBMaTHYeCKO# cucteme Tsarada 0,6...0,74 MIla — BeIBO M3 OAJIZIOHOB.
[Tpu oTnyiieHHON TOPMO3HOM NeAanu Ha BbIBojie «CoeIMHUTENbHAS TOJIOBKAY JaBICHHUE — B
npeaenax 0,48...0,53 Mlla.

ManoMmeTp, yCTaHOBJICHHBIN Ha BBIBOJIC TOPMO3HBIX Kamep, T0JKEH MOoKa3bIBaTh «Ox.
[TokazaHue MaHOMETpPA, YCTAHOBJICHHOTO HA IUTKE TPHOOPOB, KOHTPOIUPYETCSI 0 00CUM
HIKaJIaM.

TexHu4eckoe cOCTOSTHUE THEBMOIIPUBOa TOPMO30B aBT00ycoB JIA3, JIuA3 npoBepsiite
110 TPEM JIOTIOJTHUTEILHBIM KOHTPOJIBHBIM BhIBOIaM (pUCYHOK 11[4]).

6.3. TexHHuUECKOE COCTOSIHUE ITHEBMONPUBOA TOPMO30B BbIILIE YKa3aHHBIX
aBTOMOOMIIEH, aBTOOYCOB, aBTOIOE3/I0B MMPOBEPATH COTIIACHO HHCTPYKIINI 3aBOJIOB
M3TOTOBUTEJICH HA UCTIBITAHUS PUBOJIOB.

5.1 O6padoTka pe3y1bTATOB

[Tocne cHATHS SKCIIEPUMEHTATBHBIX 3HAYEHU HEO0XO0IMMO OTIPEIEIUTh 3aBUCUMOCTH
TOPMO3HBIX CHJI OT JIaBJieHHs B puBoje (1.1. 2.1), mocTpouts rpaduku, OnpeaesiuTh
HEPaBHOMEPHOCTh TOPMO3HBIX CUJI (TL.II. 2.2) Yepe3 1aBJIEHUE B MPUBO/IE, CAETATh BHIBOJIBI.

6 Copep:xkanue oTuera u ero popma

OTYeT NOKEH COAEPKaTh Pe3yIbTaThl SKCIIEPUMEHTOB (IIpUMep OOIIETO BUIa
npeJcTaBieH Tabnuuei 6.1), pacyeT TOPMO3HBIX CUJI, FPa(UKH 3aBUCUMOCTH TOPMO3HBIX CHII OT
JIaBJICHUSA B MPUBO/IE THEBMATUYECKOU TOPMO3HOM CUCTEMBI, BEIBOJIBI.

Tabnuna 6.1
PesynbpTaThl sKCiepuMeHTa

OHT aBJICHHE B KOHTPOJILHOMI
K
Touke, Mlla

HEEEEEEEEEEE

[Ipu oTymieHHOM nexanu

1. IIprBOIa TOPMO3HBIX MEXAHU3MOB ITEPEAHEN
0CH aBTOMOOWJIS

2. IlpuBo/1a TOPMO3HBIX MEXAHU3MOB CPETHEH U
3a/iHel ocell aBTOMOOWIIS

3. [IpuBO@ TOPMO3HBIX MEXaHU3MOB
CTOSIHOYHOI'0 TOPMO3a

4. IlpuBOJIa MEXaHM3MOB 3aIIaCHOTO TOPMO32

5. HpI/IBO,I[a BCIIOMOTI'aTCJIbHOT'O TOPMO3a

6. I[IpuBoja cucTeMbl aBapUiHOTO
PacTOPMOKEHUS CTOSTHOYHOTO TOPMO3a

[Ipu HaxkaToil meganu

1. IIprBOIa TOPMO3HBIX MEXAHU3MOB ITEPEAHEN
OCH aBTOMOOMJISI

2. [TpuBO1@a TOPMO3HBIX MEXaHU3MOB CPEIHEN U
3a/iHel ocell aBTOMOOWIIS

3. [IpuBO@a TOPMO3HBIX MEXAHU3MOB
CTOSTHOYHOT'O TOPMO3a

4. IIpuBoJ1a MEXaHM3MOB 3alIaCHOTO TOPMO3a

5. IIpuBOa BCIOMOraTe€IbHOrO TOPMO3a

6. IIpuBoja crcTeMbl aBapUHHOTO




| PACTOPMOYEHHS CTOSHOYHOTO TOPMO3a

KOHTpOJ]LHbIe BOIIPOCHI:
1. Cymmapnast TOpMO3Has cuia.

2 Ha3nauenue u ycrpoiictBo npubdopa K235M.

3 Buibl TOPMO3HBIX CUCTEM.
4 YcTpoiCcTBO TOPMO3HBIX MTPUBOJIOB.
5 YCeTpoiCTBO TOPMO3HBIX MEXaHU3MOB.



JIABOPATOPHOE 3ansaTueNe7.

Pacuer quctanunu 0€30MACHOCTHU NPH IBUKEHUH aBTOMOOMJIA.

LleJsib: OLEHUTD AUCTAHINIO OE30MACHOCTH MPH ABMKEHHUH aBTOMOOWMIISL.

AKTYaJIbHOCTb T€MbI:

BCSOHaCHYIO JUCTAHIIUIO MCKIY aBTOMOOMIIIMHU OmpeaACIIAIOT I10 Pa3JIMYHbBIM
IMIOUPUYECKUM (HOpMyJiaM, T.K. Ha HEe BIHUSIOT OYCHb MHOTO ()aKTOPOB: CKOPOCTh H
TEXHUYCCKOEC COCTOSIHHUEC aBTOMO6I/IJ'I${; JOPOXHBIC YCIIOBUA, CpE€aa, BU TPAHCIIOPTA,
KBaJM(HUKAINA, CTEIIEHb YTOMJIEHHOCTH U KYJIbTYpa BOKICHHS BOJAUTEINS U JIP.

Teopernyeckasi 4acTb

Ee30naCHy10 AUCTAHIIUIO MCIKIAY aBTOMOOMIISIMHU Z[ OIIPCACIIAIOT I10 PAa3JIMYHBIM
IMIUPUYECKUM (HOpMyJiaM, T.K. Ha Hee BIHUSIOT OYCHb MHOTO ()aKTOPOB: CKOPOCTh H
TCEXHNYCCKOC COCTOAHUC aBTOMO6I/IJ'I}I; JOPOIKHBIC YCJIOBUA,; CpEaa, BUJ TPAHCIIOPTA,
KBa.HI/I(l)I/IKaIlI/IFI, CTCIICHb YTOMJICHHOCTHU U KYJIbTYpa BOXKACHHUA BOOAUTCIIA U AP.

Junamuueckuii rabaput aBToMmoOmst Lp BkiIrouaet ero Anuny La U AMCTaHLINIO
0€30MacCHOCTH MEXAY ABMKYIIUMHUCS TPAHCIIOPTHBIMU CPEACTBAMH, T.€.

LD: La +J_I

Homnyctum, yro aucranuus Jl 1omxkHa ObITh paBHA MOJHOMY OCTAHOBOYHOMY ITYTH So

BEJIOMOTO (BIEepeH ABIXKYIIErocs) aBTomoouss. Toraa
2

Lo =L, +(t, +te +05t, )V +;/T+ Ly (6.1)
3

e tp - BpeMsl peakiy BOAUTEINS; tep - BpeMsl cpabaThIBaHHUsI TOPMO3HBIX MEXAHU3MOB; tH
- BpeMsI HapacTaHHUs TOPMO3HBIX CHJI IO MAKCUMAIIbHBIX 3HAUYEHHUH TP IKCTPEHHOM
TOPMOXEHUH; J3 - ycTaHOBUBIIEecs 3ame iieHne. [1o pa3HbIM pekoMeHalusM, 6e3onacHas
JVICTAHIIHSI MEXKTy MEJICHHO JIBIKYIIIMMUCS aBTOMOOMIISIMU Lo IOJIKHA COCTABIIATH B TIpeeax
2-4wm.

Crioco6bI pacueTa 0OCTaHOBOYHOTO U TOpMO3HOTO myTH ATC paccMOTpeHBbI paHee.

Jnst 6osiee TouHoro pacuera Lp, B popmyny (6.1) HyHO BBECTH MONPABKY Ha TO, YTO
IPY BKITFOYEHUHU CUTHAJIA TOPMOYKEHHSI BEZIOMOTO aBTOMOOWIISI CIIETYIOIINI 32 HUM BOJUTENb
TOe 00s13aH 3aMeJIUTh CKOPOCTh CBOETO aBTOMOOWIIS. B cilyuae sKCTpeHHOr0 TOpMOKEHUS
WM TIPY HEOOXOTMMOCTH CYIIECTBEHHO CHU3UTHh CKOPOCTH IBMYKCHUS TMCTAHIIUNIO O€30MaCHOCTH
HYXHO OIpeJeNIUTh 10 caenyomeil popmyie:

2
D1:|_0+tV+(i_i)*V_; (6.2)
J, J,7 2

1€ j1 U j2 — 3aMeJUVIEHUE €331 IBMXKYILErOCsl U BEZIOMOTO aBTOMOOMIIEH;

V - uxX cpeaHsisi CKOPOCTb.

ITpu pacuere nuctanuuu 6ezonacHoctu no dpopmynam (6.1) umu (6.2) nmpenonaBaTens
JOJIKEH J1aTh 3aJaHie KaKIOMY CTY/CHTY, B KOTOPOM HEOOXOAMMO yKa3aTh MapKy aBTOMOOUIIS
WIN aBTOOYcCa, 3HAYECHUs 3aMeIJICHUs] IPU SKCTPEHHOM TOpMOKeHHH (Hy>XHO BbIOpaTh 1o ['OCT
P 51709-2001 «TpeboBanust 6€30MaCHOCTH K TEXHHUYECKOMY COCTOSIHHIO U METOJIbI TIPOBEPKI»).
Pacuernble 3HaueHus [ mpu pa3HbIX CKOPOCTIX aBTOMOOMIIEH V HYXHO BIUcaTh B Tabnumy 6.1
U TIOCTPOUTH Tpaduk 3aBUCUMOCTH J| 0T ckopocTi aBToMoOuIs (puc. 6.1).

Tabnuua 6.1
Pacyer qucranuuu 6e30macHOCTH

Vcp, KM./u. 40 50 60 70 80 90

Vcp, M/CeK.




Ji,M/cex?

J2, M/cex®

D, m.

IS

30 40 S0 60 70 80 Vg, kw/y

Pucynok 6.1 — I'paduk 3aBuCHMOCTH OS30MACHON TUCTAHIIUN OT CKOPOCTH JBUKCHHSI U
YCTAHOBHBIIIETOCS 3aMEIJICHHSL.

KoHTpoJibHBIE BONIPOCHI:
1. Yro Takoe «UEHTp KpeHay MOJABECKH, U HA YTO OH BIUSCT?
2. Urto Takoe oCh MOMEPEeYHOro KpeHa?
3. UTo Takoe «IIeHTp MPOJI0JIbHOTO KPEHA», U Ha UTO BIMSET €ro MOJ0KeHHE?
4. Yrto takoe cucrema ESP?
5. Kaxkosbl npunnunst padbotst ESP?




JIABOPATOPHOE 3ansitueNe8.

OINPEAEJIEHME BPEMEHU U ITYTU 3ABEPILIEHHOI'O OBI'OHA
Heab: onpenenuts BpeMs U MyTh 3aBEPIICHHOTO 0OrOHa.

AKTYaJIbHOCTh T€MBI:

OOron mpexactaBisieT Cco0OOMl  OMacHBIW U OTBETCTBEHHBIA MAaHEBP
aBTOMOOWJISI B TPAHCIIOPTHOM IIOTOKE, TaK KakK CBsi3aH WIM C BBIE3JOM Ha
BCTPEUYHYIO TOJIOCY, UJIM C HU3MEHEHUEM IIOJOXKEHUS B IOTOKE TPAHCIIOPTHBIX
cpenctB. OOron Tpebyer cBOOOAHOTO MPOCTPAHCTBA Ieped OOTOHSIIOUIUM
aBTOMOOWJIEM U COBEpIIAETCSA, KaK NPaBUIO, MPU OTHOCUTEIBHO BBICOKOMH
CKOpOCTU. DTO 00yciioBIuBaeT 6oibioil puck coepienus A TII npu obrone.

Teoperuueckast 4acThb

OOroH mpezcTaBisieT cOO0H ONacHBI U OTBETCTBEHHBIH MaHEBP aBTOMOOUIIS B
TPAHCHIOPTHOM IIOTOKE, TaK KaK CBS3aH WX C BHIE3ZIOM Ha BCTPEUYHYIO TOJIOCY, HITH C
U3MEHEHHEM IT0JIOKEHHUS B IOTOKE TPAHCIIOPTHBIX cpeacTB. OOroH TpedyeT cBOOOIHOTO
IPOCTPAHCTBA Tepel OOrOHSIOMINM aBTOMOOMIIEM M COBEPIIASTCS, KaK MPABHIIO, IPU
OTHOCHUTEJIBHO BBICOKOH CKOPOCTH. JTO 00ycioBIMBaeT 00bmoi puck cosepuenus JTII npu
oOroxe.

B 3aBucumMocTH OT ycii0BHiA ABMKEHUS (INIOTHOCTH TPAHCIIOPTHBIX MTOTOKOB, CKOPOCTH U
JIp.) OOTOH MOKET COBEPIIATHCS JIMOO C MOCTOSHHOW CKOPOCTHIO, THOO ¢ pa3roHoM. OOTOHEI ¢
HOCTOSTHHOM CKOPOCTBIO BO3MOXKHBI Ha JIOpOTrax C MIMPUHOHN Mpoe3xel yactu Oomnee 7-8 M u
WHTEHCUBHOCTBIO JIBKEHHS B 000uX HampasieHusx menee 40-60 aBt./4. Cxema oOrona
TPAHCIIOPTHBIX CPEJICTB Ha JBYXITOJOCHOM IOPOTe MOKa3aHa Ha PHUCYHKE A.

Vil ettt : e 3
—— e e E—. e S S T E—— — G
1 2 - 2 . 2 = = 1 »
’Su,!l—z Sle S: 3%52'11 Ly -

]
Pucynok 7.1 - Cxema 00roHa ¢ BbI€3710M Ha BCTPEUYHYIO MOJIOCY

U3 puc. 4 BUAHO, YTO MUHUMAJIBHOE PACCTOSIHUE 0OTOHA, HEOOXOJUMOE [Tl 3aBEPILICHUS
€ro MpHU MOCTOSHHBIX CKOPOCTSIX ABMKEHUS 0OTOHSIEMOro 2, 00roHsro1iero 1 u BcTpeyHoro 3

aBTOM06HHCﬁ, MOKHO OHp_C,Z[e.HI/ITL KaK CyMMY
S =1,+L,+8, +M,+1,, (7)

rae J! u 12 - auctaHimMm 0€30MacHOCTH MEXy aBTOMOOMIISIMU (COOTBETCTBEHHO
unzaexcy); L, u L2 - ux rabapurtnas jymna. [lockonabky
(8)
Sos = tes V1,

S2=1V2+ (9) To pemras coBmecTHO (opmysbl (7  8), mOTydaeM



g :L|+LZ+DI+D2V=LDJ+LD2V
o0 V-V, Tov-y, P
1=S°6 :L1+L2+D,+DZ.

b Vi V-V,

MuHuMabHOE pacCTOSHNUE, KOTOPOE JOHKHO OBITh CBOOOIHBIM Iepel OOTOHSIOIINM
aBTOMOOWMIJIEM B HayaJsie 00ToHa (PacCTOsSHUE IO BCTPEYHOTO aBTOMOOMIIS ), HYXKHO OIPEICIIUTh C
yaeroM S05, onpeaensemoro mo popmyiaam (8-11) u ckopocTu aBToOMOOUIIS 3, TBUTAKOIIETOCS
Ha BCTPEYHOM 10JIOCE JBUKEHMUSL:

Li+L,+D+D, v, +Vy).
V-V, (12)

Jlst pacyeToB Jrydine BeIOpaTh V3, paBHOM AOIMYCTUMOM CKOPOCTH JBHUKEHUS HA TAHHOM
yuactke goporu coriacHo [1/1J]. CkopocTs oOronsomero aBToMoomis. V| Hy»KHO 3a7aTh 10
TEXHUYECKUM XapaKTEPUCTUKaM, T.€. mpuMepHo 0,8 - 0,9 ot VA,

[To 3amanuro mpenojaBatess cTyAeHTsl onpeaeisor S*, t* 1 SCB o ¢popmynam (8-12)
JUISL pa3HbIX 3HAUYCHUH V2 U ipu mocTossHHbIX Vb V3, Lb L2. PacueTHbie 1aHHBIE BHOCST B
TabJMIy 4 ¥ CTPOAT rpaduKH 3aBUCUMOCTH S U t* OT CKOPOCTH OOTOHSEMOTO aBTOMOOUIS V2,
KOTOPYIO MOXHO 3a1aTh B uHTepBaie 40-80 km/u (puc. 5).

Tabnuna 4

Pacuer BpeMeHu U myTH 0OTOHA MPU MOCTOSIHHON CKOPOCTH OOTOHSIOLIETO aBTOMOOUIIS
(Vi=const)

Sep =86 +S;3 =S85 + V3l 5=

V,, ki 40 50 60 70 80
Vs, mfc
So6; M
los. ©
Soﬁ, M ‘ﬁ_c.
30 40 50 60 70 80 Vs, kM5

Puc. 5. I'paduky 3aBUCUMOCTH IYTH U BpEMEHH 00rOHAa OT CKOPOCTH OOTOHSIEMOT0
aBTOMOOWIIA
BriBoa

7.2. OnpenesieHne BpeMeHH U IYTH 00roOHa ¢ pa3roHOM 00T OHSIIOIIIEro
aBTOMOOMJIS

Ecnu nHTEHCHUBHOCTD ABMKEHUS B 000MX HAIIPABJICHUSAX Ha JIBYXIIOJIOCHOU 0pore
npesbimaet 150-160 aBt./49ac (pa3a cBI3aHHOTO MIIM YaCTUYHO CBS3AHHOTO JIBMXKCHHS ), TO
ABTOMOOWIIH JIBUKYTCS CIUIOIIHBIM TIOTOKOM, & CKOPOCTH OOTOHSIIOIIETO U OOTOHIEMOTO
AaBTOMOOWIICH BBIPABHUBAIOTCS. TOJBKO IIPH MOSBICHUHA CBOOOIHOTO MTPOCTPAHCTBA HAUYMHAKOT
00roH, couetas ero ¢ pazronom. Pasron ATC npu o0roHe 10KEH BBIMOTHITHCS C
MaKCHMaJIbHOW WHTEHCHUBHOCTBIO U TIPEKpaIIaeTcs IIaBHO MTOCIIe €ro 3aBepIieHus. Peanmu3arms
TaKOT0 PeKMMa BO3MOKHA TOJIBKO B TOM CIIy4ae, KOTJia MMeeTcss He0OXO0IMMBI MHTEPBAI



Mexy ooronsieMbiM ATC 1 aBTOMOOWMIIEM, ABUTAIOIIUMCS BIIEpeIU HETo. B mpoTuBHOM citydae
BoauTenb oorousemoro ATC nocie 3aBepiieHust 00roHa 0OTrOHSIOIMM aBTOMOOMIEM OyIeT
BBIHYK/ICH SKCTPEHHO 3aTOPMO3HUTb.

3HaveHus BpeMeHu o0rona to6, myru oorona So6 u ckopoctu obrousrormiero ATC B
MOMEHT 3aBepIIeHus1 00roHa Vo6 B 3aBHCHMOCTH OT CKOPOCTH OOTOHSIEMOT0 aBTOMOOMIIS
OTIPEEIISAIOT Mpe/ieTbHbIE YCIOBHS, IPU KOTOPBIX 0OTOH MOXKeT ObITh 3aBepiieH [ pacuera
BPEMCHH U ITyTH OOTOHA C pa3rOHOM MPUMEHSIOT rpado-

dav vy

AHATUTUYCCKUE W aHATTUTUYECKUE METOBI C YYETOM TOTO, YTO j = — = —-.

dt I

J1Jis yrpoIneHust pacyeToB JOMMYCKAIOT, YTO OOTOHSIONIUN aBTOMOOWITL ABHKETCS C
MTOCTOSTHHBIM YCKOPEHHUEM. Y CKOPEHHE MPH pa3roHe 0ObIYHO puHUMaroT npumMepHo 0,7-0,8 ot
max.

[Ipu paBHOYCKOPEHHOM JABM>KEHUU OOTOHSIOIIET0 aBTOMOOMIIA ¢ HAYaJIbHOM CKOPOCTHIO
Voi =V2:

2
So6= 8 =Vatys *'itg‘i,

13) tos = J(D, +Dy+L +L, )% (1)

N3 popmymn (13 u 14) cnemyer, 4TO YeM BBIIIEC MPUEMUCTOCTH aBTOMOOWIIS, TEM MEHBIIIE
BeMUMHBI S06 1 t06. [ToaToMy Bpems U yTh OOTOHA 3aBUCSAT OT 3araca TsIroBou cuisl JIPT =
P1- (Pn + PB)- 3anac Tsru 3aBUCUT OT TEXHUUECKUX XapaKTEPUCTUK U CKOPOCTH JIBUKECHUS
ATC. 3anaBas pa3nuuHble 3HaUeHUS jmax (mpu V2 = const), HEOOXOANUMO ONPEAECTUTH
pacueTHBIM METOI0M 3HaueHus to6 u Soe o ¢popmynam (13 u 14), Boucars B Tabauiy 5 u
MOCTPOUTH TpaUKH 3aBUCUMOCTH OT jmaX

(puc. 6).

Tab6auua 5

PacueTHric 3HAYSHUA 1.6 ¥ Soﬁ B 3BHCHMOCTH OT ¥CROPCHHA

Jonans MG 0.2 04 0,8 12 1,6 2,0

: 4
Tpacns Mfc

Soﬁ,M

l{)Gsc

Sosy M o6, €

0 04 0,8 0,2 0,6 2,0 Jmaxo M/C?

Puc. 6. I'paduku 3aBUCUMOCTEH BpeMEHH U IIyTH 00TOHA OT YCKOPEHHSI OOTOHSIOIIETO
aBToMoOwmIs (TIpu V2 = const)

KoHTpoJsbHBIE BONIPOCHI:
1. Kaxue Buabl HCTIBITAHUI Ha NACCUBHYIO 0€30IaCHOCTH MPOBOASATCS MIPU



cepTU(HUKAIIHA aBTOMOOMIEH?
2. Kakue MaHekeHbI IMPUMCHATOTCA IIPU UCIIBITAHHUAX aBTOMOOMIIEH?

3. Kakue mapameTpbl KOHTPOJIUPYIOTCS TIPU OIICHKE MMACCUBHOM Oe301acHo-
CTH aBTOMOOUJISA?



JJABOPATOPHOE 3ansitueNe9.
YCcToi4nBOCTh ABTOTPAHCHOPTHBIX CPEICTB
Leab u cogep:xanme.

Ileib: OLICHUTH YCTOMYMBOCTH ABTOTPAHCIIOPTHBIX CPEICTB.

AKTyaJH)HOCTb TEMBI:

[ToTepst aBTOMOOMIIEM IPOJOIBHON YCTONYMBOCTH BBIpAXKaeTcs, Kak paBuio, B
OyKCOBaHMU BEAYILUX KOJIEC, YACTO HAOJII0JaeMOe MPH NPEOI0JIEBAHNHN ABTONOE31aMU
3aTSDKHBIX IOIBEMOB IIPHU CKOJIb3KOM fopore. OnpokuasiBanne ATC B poJ0JbHOM MIJI0CKOCTH
BO3MO>KHO JIMIIB IIPU JOPOKHO-TPAHCIIOPTHOM IPOUCILECTBUH.

Teopernyeckas yacTb
PacueT mokasaremnei YCTOI‘/'I‘II/IBOCTI/I aBTOMOOMIIS

Y CTOWYUBOCTD - COBOKYITHOCTb CBOMCTB, OIIPEIEIIAIOIINX T0JI0KEHUE aBTO-
TPaHCIIOPTHOI'O CPEJCTBA WJIM €T0 3BEHbEB IpH JBMxkeHUH. Hapymenue ycroitunBoctu ATC
BBIPAXKAETCsl B IPOU3BOJIBHOM U3MEHEHUH HAIIPABJICHUS JBUKCHMUSI, €0 ONPOKUABIBAHUN WIIN
CKOJIbJKEHUS IIMH 110 Jopore. OLleHOYHBIMU MOKa3aTeNIIMU YCTOWYMBOCTHU SIBJISIOTCS
KPUTHYECKHE NTapaMeTphl JBUKECHUS U MTOJIOKEHU. Pa3in4aroT NpoioIbHYIO U IIONIEPEUHYIO
YCTOMYUBOCTH aBTOMOOMIISA. [Ipu3HaKaMul MOTEpH MOTEPEYHON YCTOWIHMBOCTH SBIISTIOTCS:
U3MEHEHHE HalpaBJIeHUs IBM)KEHUS (KypcoBasi yCTOMUYMBOCTD); IONEPEYHOE CKOJIbKEHHE
(3aHOC) U OIIPOKUBIBAHUE, & MPOJAOIBHON YCTOMYMBOCTH - OyKCOBAaHUE BEYIIUX KOJEC U
OIPOKU/IBIBAHHUE.

[ToTepst aBTOMOOMIIEM IPOAOIBHONW YCTOMYUBOCTH BBIPAXKAETCS, KaK IIPaBUIIO, B
OyKCOBaHMU BEAYILUX KOJIEC, YaCTO HA0JII0JaeMOe MPH NMPEOI0IEBAHNN aBTONOE31aMH
3aTSDKHBIX TOJIBEMOB IPH CKOJIb3KoM nopore. OnpokuasiBanne ATC B mpoJ0JbHOM MII0CKOCTH
BO3MOYKHO JIMIIB IIPU JOPOKHO-TPAHCIIOPTHOM IPOUCLIECTBUU.

ITokazaTensimMu KypCOBOH YCTOMYHMBOCTH CIIY’KaT CPEAHSSA CKOPOCTH IONEPEYHOrO
CMelleHHs 0e3 KOPPEKTUPYIOIIHUX BO3JIEHCTBUI CO CTOPOHBI BOAUTENS VN U CpeHss YIioBas
CKOPOCTh MIOBOPOTA pyJieBoro kosneca Wp DT nokazaTesin ONpeAeiIioT SKCIIEPUMEHTATIBHO MTPH
ucneltanuu ATC.

[TokazarenasiMu monepevyHo yCTONYMBOCTH aBTOMOOMIIS ITPU KPUBOJIMHEWHOM JIBUKEHUU
SBJISIIOTCS] KPUTHUECKUE CKOPOCTH (MaKCHUMaIbHO BO3MOXKHBIE) IO OOKOBOMY CKOJIBKEHHIOY CK U
OOKOBOMY ONPOKUIBIBAaHUIO VONp KPUTHUECKHE YIIIbl KOCOropa (yroj monepeyHoro ykjioHa
JIOPOTH) IO OOKOBOMY CKOJIBXKEHHIO U TI0 OOKOBOMY ONPOKH/IBIBAHUIO.

B nanHo# pa®oTe cTyIeHThI JOKHBI ONPEAETUTh PACUETHBIM METOIAMU BETUYMHBI
IIPAKTUYECKUX CKOPOCTEU IOMEPEYHOrO CKOJIBKEHUS U OIIPOKUABIBAHNS B 3aBUCUMOCTH OT
paauyca moBOpoTa AOPOTH B IJIAHE U TIOPOKHBIX YCIOBUHN. C 3TOM 1ENIBbI0 MOKHO HCIOJIb30BATh
BBIPQ)KEHUS JUIsI KPUTHUECKOW CKOPOCTH MPH JIBUKEHUH aBTOMOOMIIS Ha MTOBOPOTE:

- IS CITy4asi HONEPEYHOTO CKOJIbKEHUS

(28)
V. = gR(g, -tza}
o q(lﬂgnqpy) ’

— A4 cay4ad nolepeqyHoro QupoKHALIBAHNA

e PTG

hy +0.5Bigp

(29)
rrae R - paguyc noBopora, M; B - cpeinee 3HaueHe Kojien aBTOMOOWIISA, M; P - YTOJl
MOTIEPEYHOr0 YKIIOHA IOPOTH, Tpajd; hg - BeICOTa IIEHTpa TSHKECTH MOTHOCTHIO TPYKEHOT0



aBTOMOOWIIA, M; QY - KO3 PHUIMEHT MONEePEUHOro CIETICHHs IIHH ¢ Toporoi. B cimyuae, koraa
p=0

Vox = +/8R¢y
B
Vonp= Eh-g'gR
%n =B
T2y (30),

3nech Tjny ko3 PuLMeHT nonepeuHoil yctoiunBocT aBroMooms. U3 ycnous
PaBEHCTBA MOIMEPEYHBIX CUJI CLICTUICHHUS IIIMH C JJOPOTOM U MONEPEYHBIX CUJI, IEUCTBYIOIIHNX Ha
ABTOMOOWIIb MIPH IBUYKEHUH Ha TOBOPOTE

v? ( y? %
—+ gte@<| g - —tehie, .
R g$ R ¥ (31)

Mo3kHO Tak)Ke HAMTH MaKCUMaJIbHBIN YroJl MONEPEUYHOr0 YKIOHA TIOPOTrH (KOCoropa), mo
KOTOPOI aBTOMOOMJIb IBUKETCS 0€3 CKOIbKEHUS:

_sRy, -y ,

« gR+V2(py ) (32)

Kak cnenyer u3 Beipaxenus (34) Ha npsMonnHeiHOM ydacTtke goporu tgj3CK = ¢y U3
YPaBHEHHUS MOMEHTOB CHJI OTHOCUTENIBHO OCH, IIPOXOASILIEH Yepe3 KOHTAKThI IIUH BHEIIHUX
KOJIEC, HAXOAAT 3HaYEHUE MaKCUMAJIBHO JOIIyCTUMOTIO yIJla KOCOropa, 10 KOTOpOMYy
aBTOMOOMJIb MOKET JJBUTAThCs 0€3 ONMPOKU/IbIBAHUS:

_05BgR-V’h,

t@m = . -
hygR + 0.5V (35) U3 popmysl (35) oueBUAHO, YTO TP ABHIKEHUN HA
HOPSMOJIMHEHHOM y4acTKe
B

B~
o Zh o
T.€. POIp paBeH K03 PULHEHTY MonepevHoit # yCTOWYMBOCTH aBTOMOOMUJIS Ty

16

Brimenpusenennsie popmyisl (28-31, 34, 35), ucnonb3yeMble 1715 pacdeTa napameTpoB
VCK, Vonp, pck, pomp, CripaBeIINBbI JHUIIb IS CIydasi, KOT/Ia MPearnoiaraloT, YTO aBTOMOOUITh
MIPECTABISIET COOOM JKECTKYIO CUCTEMY. B IeiCTBUTEIHLHOCTH OH SIBIIIETCS CJIOKHOW CUCTEMOM
C MIAPHUPHBIMH U YIIPYTUMU CBS3SIMH U dJieMeHTaMu. [losToMy moj nelicTBHEeM MOTEepPEUHbIX
CHJI Ky30B aBTOMOOWJIS [IOBOPAYMBAETCSI M HAKJIOHSETCS B TTONIEPEUHOM HarpaBieHuu. [Ipu stom
YIPYTHE DJIEMEHTHI MOABECKH (PECCOPBI, IPYKHUHBI U T.1.) AePOPMUPYIOTCSA. YTIPYTO
nepopmupyrores U mUHbI ATC. C y4eTom 3THUX 3JIEMEHTOB KpUTHYECKasi CKOPOCTh
onpokuabiBanus Ha 10-15% meHblle, yeM MoydeHHas I )KECTKOW CHCTEMBI.

[Ipu onpeneneHnU KPUTHIECKON CKOPOCTH MTOTIEPEUHOTO CKOJIBKEHHUS YaCTO TOMYCKAIOT,
YTO MPOAOIBHBIE CHIIBI OTCYTCTBYIOT M KoJieca 000UX Oceit aBTOMOOUIISI CKOJIB3ST B MONEPEYHOM
HaIpaBJIEHUU OJTHOBpEeMEHHO. Takoe siBJieHue B TPaKTUKE HAOI01aeTCsa OYeHb PEIKO, OOBIYHO
paHblIe HAUMHAIOT CKOJIB3UTh KOJIECA UM MEPETHET0, UITU 33IHETO MOCTOB.

be3 yuera quHAaMUYECKUX HArpy30K KPUTHUYECKYIO CKOPOCTh CKOJIBYKEHHUS KOJIeC
nepeaHei Ocu ONpeAeNsIoT Mo cleayromei Gopmye:

- : (36)

a 3aiHen

Ve = migR(p” -3 )cos8,

Voo = YymygR(p? “f) » (37)

I7ie X - yaenbHas KacarenbHas peakuus, % = Rx/Rz; mi u tn2 - koapuuments usme-
HEHUS BEPTUKAIBHBIX PEAKIIUN P Pa3HBIX PEKUMAX ABUKEHUS; D - YTOJ IOBOPOTA
yIpaBisieMbIX KoJiec. [t AByXOoCHBIX aBTOMOOMIIEH B akTuBHOM peskume 1] = 0,8 -0,9; ror =
1,05 - 1,1; B pexume Topmoxenus - mi = 1,2- 1,3; tor = 0,7-0,8.



[Ipu aKTUBHBIX peKUMax JABIKEHHS Y 3aJHEIPUBOIHBIX aBToMoOmIe Xr = PraV Ar2,
Xi= £ 1-e- %r > Xb a npu TopMOKeHUU T, > T2. [ToaTromy Bo Bcex ciyqasx VCki > Vck2, 1.e.
HanOoJiee BEpOSATEH 3aHOC 3a/THET0 MOCTA, YTO MPUBOAUT K M3MEHEHHUIO MTHOBEHHOTO pajinyca
MOBOPOTa aBTOMOOMIISL, COOTBETCTBEHHO, K POCTY EHTPOOEIKHOM CUITBI U HEMPEPHIBHOMY
U3MEHEHHIO pajuyca MoBopora. Takoe JBMKEHNE aBTOMOOMIIS Ha3bIBAETCS 3aHOCOM. 3aHOC
Ype3BbIYAITHO OMACEeH, T.K. pa3BUBACTCSI OUEHb OBICTPO U MOXKET MPUBECTHU K ONPOKHUABIBAHUIO
ATC.

B nannoii pabote crynent o dopmynam (28, 29, 34-37) onpenenser 3HaueHust VCK,
Vonp, PCK, ponp, VCKI u Vck2 cornacno 3aanuio, B KOTOPOM YKa3bIBaeTCsS MapKa
aBTOMOOWIISA, 3HaYEHUS KO3(PPUIHEHTa OIEPEYHOr0 CIETUICHUS IIIMH C J0POroi, IpeeIbHbIE
3HAUEHUS paguyca MOBOPOTa. BenrunHa BBICOTHI IIEHTPA TSKECTH hg 3aBHCUT OT MapKu
aBTOMOOWIIA, cTereHn Harpy3ku. [1o ¢popmyte (32) MOKHO ONPEeACIIUTh TaKKe BEIMUMHY hg,
ecJd 3aJ1aH KO3 PUITUEHT 1Ty, 3HAYSHHUS KOTOPOTO I OTCUECTBEHHBIX aBTOMOOMIICH HAXOIATCS
B npezenax: st JerkoBbix - 0,95 - 1,15; mst rpy3oBsix - 0,6 - 0,8; ms aBTodycos - 0,9 - 1,2.

Pesynbrarsl pacueToB 3aHOCAT B Ta01. 8 1 9.

Tabuia 8
Pacyer 3HaueHHS V,, H Vo, B 3aBHCHMOCTH 0T R
R, M 20 40 60 80 100 120
Ve, MIC '
Vonps M/C

11



Tabnuua 9
PacuetHplie 3Ha4eHus Bex ¥ Bonp B 32aBUCHMOCTH OT CKOPOCTH 3BTOMOOHAS

paauyca nopopora R
V, M/c 5 10 15 20 25 30
ﬁcx, rpan.
Bonpa rpaﬂ

o 3naueHusAM Vix, Vomps Pexs Bonp CTPOAT rpaduky coOTBETCTBYIOWMX BYHK-
uu# (puc. 9, 10):

Vonp; me Vexs

54 30

204+ 25
154+ 20 |
10+ 15

54 10 ¥
g 2l

20 40 60 80 100 120 R.m

Puc. 9. 'papuxy 3aBUCHMOCTH KPUTHYECKOH CKOPOCTH 3aHOCA H OTIPOKHIBIBAHNSA
OT pajinyca HoBOpPOTa NOPOTH

Bonp, TPAA exs TPAL

20 20
15 15
10 10
5 5
0 0

0 5 10 15 20 25 30 V,wmk

Puc. 10. I'paduku 3aBHCUMOCTH YTJIa ONIPOKHABIBAHHA H CKOJILKEHHS
OT CKOPOCTH aBTOMGOHAA

Brisoa: .

KonTposbHbIE BONIPOCHI:

1. Yem ornuyaroTcs cepTU(HUKALNOHHBIE UCTIBITAHUS U UCIIBITAHNS HE3aBU-
CUMBIX OpTraHH3aLMNi?

2. Kakwue mapameTpsl KOHTPOJIUPYIOTCS TIPU HCITOJIH30BAaHHHA MaHEKEeHA
HYBRID I11?

3. Kaxkwue mapaMeTpbl KOHTPOJIUPYIOTCS ¢ ToMoIIbio ManekeHa EUROSID-17?



JIABOPATOPHOE 3ansaTueNel0.
[ToBOpaunBaeMOCTh aBTOTPAHCIIOPTHBIX CPEJICTB.

Heab: AHanu3 NOBOpauyMBaEMOCTH aBTOTPAHCIIOPTHBIX CPEACTB.

AKTyaJILHOCTI) TEMBbI:

YB0OIOM Ha3bIBAIOT KaUEHHUE KOJIECA MOJT YIJIOM K CBOEH IUIOCKOCTH. [IpnunHoOi yBoga
ABJISICTCA TO, YTO LIMHBI 00J1a/1al0T HE TOJIBKO pajlalibHON, HO M O0KOBOM anacTuuHOCThIO. [loz
neiicTBueM OOKOBBIX CHJI (ITOTIEPEUHBIN YKIIOH JOPOTH, TOBOPOT aBTOMOOMIISI, 0OKOBOI BETEP)
IIMHBI KoJlec 1e(hOPMUPYIOTCS B IONIEPEYHOM HAINPABJICHUH U KOJIECO HAYMHAET KaTUThCS MO/
HEKOTOPBIM YIJIOM K IIEpBOHAYAJIbHOM, T.€. 33JaHHOM BOJUTENIEM TPAEKTOPUU. DTOT YIoJl
Ha3bIBAIOT YIJIOM YBOJA.

Teopernveckas yacTb
Onpez[eneHI/Ie 10000508007 IMOBOPAYMUBACMOCTHU aBTOMOOMIIS

IToBOpaurBaeMOCTbIO HA3bIBAIOT CHOCOOHOCTh aBTOMOOMIISE U3MEHSATh HalpaBJIeHHUE
JBUKEHMS 0a3 MOBOPOTA ynpasisieMblx Kosec. CyliecTBYIOT /IB€ IPUUYHUHBI [IOBOPAYNBAEMOCTHU
0[] IeCTBHEM OOKOBBIX CHII: YBOJ| KOJIEC B PE3YJbTATe NMONEePEUHON JedopMaliuy uH;
MIOTIEPEYHBIN KPEH, 00YCIIOBICHHBIN YIPYToi JeopManneii peccop, IpyKuH U IPYTUX yIpyro-
ne(GpOpMHUPYEMBIX 3JIEMEHTOB aBTOMOOMIISL.

YB0IOM Ha3bIBAIOT KAUEHHUE KOJIECA MOJT YIJIOM K CBOEH IUTOCKOCTH. [IpnunHoi yBoaa
SBJISIETCA TO, YTO LIMHBI 00J1a/1al0T HE TOJIBKO pajMalibHOM, HO M 60KOBOI! anmacTuuHOCTHIO. [0
JeificTBueM OOKOBBIX CHJI (TIONIEPEYHBIN YKIIOH JI0POTH, TIOBOPOT aBTOMOOUJIS,, 0OKOBOM BETEP)
HIMHBI KOJIeC 1e(hOPMUPYIOTCS B IONIEPEYHOM HAIPABICHUH U KOJIECO HAYMHAET KaTUThCS MO/
HEKOTOPBIM YIJIOM K [IEpBOHAYAJIbHOM, T.€. 33JaHHOM BOJUTEIIEM TPAEKTOPUU. DTOT YIroj
Ha3bIBAIOT YIJIOM YBOJA.

Mexay 60KOBOI CHIION U yIIIOM YBOJIa CYIIECTBYET ONpeeieHHast 3aBUCUMOCTh. [Ipu
MaJIbIX OOKOBBIX CHIIaX LIMHA AeopMupyercs 63 CKOIbKEHHS 3JEMEHTOB €€ KOHTAaKTa ¢
JIOpPOTOH, CUJIa YBOJIA ¥ YTOJI IPH 3TOM YBOJIA CBA3aHbI 3aBUCHMOCTBIO

P, ‘_"K:ms

(37) rae Ky, - ko3 punueHT conpoTuBICHUS " yBomy, H/pan.

Bennunna KyB 3aBucuT OT MHOTHX (aKTOpOB: BepTUKalIbHOUM Pz 1 kacarenbHol Py cuin,
NPUIIOKEHHBIX K KOJIECY; YIJIa HaKJIOHA KoJieca K BepTUKalH (yroj pa3Bajia); JaBJICHHs BO3IyXa
B IIIMHE; IIUPHUHBI 000/1a KOJieca; )KECTKOCTH KapKaca IIMHBI;, CTENIEHU U3HOCA IPOTEKTOpa U T.1.

Hx BausiHUE HA Ky, YUYUTBIBACTCA SKCIICPUMCHTAJIbHBIMU ITOIIPABOYHBIMU KO3CI)(I)I/II_[I/IGHT3MI/I q]

P = K. &,
rae gb 2 u T4 - koddppuumentsr, * - N2BIEOr yyprpBarompe BmsHIE

yKa3aHHbBIX ()aKTOPOB Ha KOI(D(UIIMEHT COMPOTUBIICHUS YBOY.

Jnst muH nerkoBbix aBromoomieit Ky, = 151-40 kH/pan, a 11t rpy30BbIX aBTOMOOUIIEH 1
aBToOycoB Kys = 30-U 00 kH/paa. MakcuMasnbHble yIiibl yBOJa IIMH COCTaBIAIOT 12-14, a
cpeaHue - 2-6 rpaaycos.

[Ipu Hanuuuu yBOJa LEHTP MOBOPOTA aBTOMOOMJISI CMEIIAETCs MPOHOPIHOHATIBHO YTy
yBoja 3aaHux koiec (puc. 11) ot Touku 0 B Touky 0] 1 MTHOBEHHBIH IIEHTP TOBOPOTA
ymenbaercs 10 Ri 13 oncynka 11 oueBuaHO, 4T0
L=Rytg(M-m, )+Rtga,.
_ - L

gM-n,)+1gn, H-n,+a, (39)

(38) U3 Boipaxkenus (38) nMeeM
L

N3 3aBucumoctu (39) cienyert, 4To MO JEHCTBUEM OOKOBBIX CHJI aBTOMOOMITb MOXKET
JBUTAThCS KpUBOIMHEHHO U 1ipu 0 = 0, T.e. KOr/1a yrpasisieMble Kojieca He TTOBOPauMBalOTCA, a
KpUBHU3HA TPACKTOPHH 3aBUCUT OT cooTHOIIeHHs yriioB 8yl u 8y2. Ecnu 6Y] = 5y2, To paguyc
Ri paBeH 6eckoHEYHOCTH, T.€. aBTOMOOWIIb ABMKETCS MpsIMOTIUHEHO. Torna muHAYyI0



MOBOPAYMBAEMOCTh AaBTOMOOMIISI HAa3bIBAIOT HEUTpabHON. OTHAKO aBTOMOOWIIb, UMEIOIIIHIA
HENTpaIbHYIO TOBOPAYHBAEMOCTb, MO IEUCTBUEM OOKOBBIX CHJI OyJIET IBUTaThCS
IPSIMOJIMHENHO, HO IO YIJIOM 5Y K IIpekHEMY (3aJaHHOMY BOJIUTENIEM) HAIPaBIECHUIO
nBwxenus. Eciu 5Y, > 8y2 - mIMHHYIO TOBOPAYMBACMOCTh Ha3bIBAIOT HEAOCTaTOUHOU. [1pn
NPSIMOJIMHEHHOM JBM)KCHUU B TAKOM CITy4ae aBTOMOOWIIb TOBOPAYUBAETCS BOKPYT IIEHTPa, HO
COCTaBISIONIAs [IEHTPOOEKHOU Cuilbl Pily HampaBiieHa B CTOPOHY MPOTHUBOIIOIOKHYIO
MONEPEUHOM CUJIe, YTO YMEHBIIACT pe3ybTupytomlyto cuiy. Eciu 5Y, < 5y2 - munnyto
MOBOPAUYMBAEMOCTh HA3bIBAIOT U3NMUIIHEN. B TakoM citydae nieHTpoOekHas Cuiia COBMaiaeT 1Mo
HAIIPABJIEHUIO C BHEILIHEW CUJION, UTO YBEIUYMBAECT BEPOSTHOCTD 3aHOCA WU ONIPOKHUIBIBAHUSL.
L

I ¢

Puc. 11. Cxema nBmXeHHs aBTOMOOWIIS HA TIOBOPOTE C MACTHYHBIMU muHaMu (© - yroi
IIOBOPOTA YIIpaBJIieMBbIX Kojiec; V, 1 V2 - BEKTOPbI CKOPOCTEH KaueHUs epe el 1 3aiHei
oceii konec; L - konecHas 6a3a)

JIJIs KOJTMYeCTBEHHOM OICHKH IIIMHHOM TOBOPAYMBACMOCTH aBTOMOOWIISI TAKKE CITY>KUT
KO3 (UIIMEHT TOBOPAYNBAEMOCTH:

(40)

rfleGi u G2 - oceBble Harpy3KkuHa COOTBETCTBYIOIMME ocu, H
[Tpu m3numHe# mmHHOM noBopaynBaeMocty T|IIOB > 1; mpu HelfTpanbHOM -T|OB = 1;
IIPU HEJJOCTATOYHOM - T|moB < 1.
KpeHnoBast moBopaunBaeMoCTb CBsA3aHa ¢ KOHCTpyKUueln noasecku. Ilox nei-
CTBHEM OOKOBBIX CHJI Ky30B aBTOMOOMIIS (€r0 Ha/IpeCCOPEHHAasl YaCTh) HAKJIOHSETCSI, BbI3bIBAs
CKaTHE PECCOP C OJHOM CTOPOHBI U PACIPAMIIEHHE IPYTUX, B pE€3YyIbTaTe MOCT II0BOPAYMBAECTCS
B TOPU30HTAJILHOM IUNIOCKOCTH OT BEPTUKAJIBHOM OCH, IPOXOAAIIEH yepe3 HeHTp MocTa. Ecinu
YIIIbI IOBOPOTA MEPEIHETO U 3aJIHET0 MOCTOB HE OJMHAKOBBI I10 BEJIMYUHE U HAIIPABJICHUIO, TO
aBTOMOOMIIb BCIIEICTBUE KpEHa MIOBOPAUMBAETCS, XOTS MEPEAHHUE KOJeca OCTAlOTCS B
HEUTPaAJIbHOM I10JI0KEHUH.
YBoa aBTOMOOWIIS 3aBUCUT TaK)Ke OT pa3Baja koseca. Ecnu HampaBienue no-
MIEPEYHON CUJIBI COBIIAAET C HAIIPABJICHUEM pa3Baja, TO yBOJ yBennuusaercs. Pa3san koneca,
paBHbIH [, BeI3bIBaeT yBoA Ha yroa JI0 - 20° [Ipn nByXpbhIl4akHOM ITOABECKE KoJieca
HAaKJIOHSIOTCS B CTOPOHY KPEHA Ky30Ba B HAIllPaBJICHUU JEHCTBU ITONIEpEeYHON cuibl Py uto
YBEJIUYMBAET yroJl yBoaa Mocrta. [Ipu oTHOpBIYaKHOM ITOJBECKE KOJIECA HAKIIOHSIOTCS B
CTOPOHY, MPOTUBOIOJIOKHYIO KPEHY Ky30Ba, T.€. HABCTPEUY IOIEPEYHON CHJIE, YTO YMEHBIIIAET
yroja yBoJa MOCTa.
[ToTeps ynpaBisieMOCTH Y aBTOMOOMIISI, UMEIOIIETO U3JIUIIHIOI TOBOPAYHBAEMOCTb,
MOYKET HACTYIHTb U MPU OTCYTCTBUU OOKOBOMW CHJIBI B ClTyyae JOCTH)KEHUS HEKOTOPO



CKOpOCTH, Ha3bIBaeMoil kputudeckoit VyB. [Tockombky yribl yBoaa Syji 1 SyB2
IPONOPLHUOHAIIBHBI OOKOBBIM CHJIAM, TO

_ B Gyt oL PV’

1 a3 = *
g Kyaz gRK_ml ’ gRKysI

(41)

rzae V - CKopocTb aBTOMOOMJIS.
ITpu 0 = 0 u3 BeIpaxkenuit (39) u (41) umeem

(42)
OTcrona
S . i g_z___gz__]_
Y R, gR, Kybz Kyhl

(43)

B pacuetHoii yacTu 3T0i pabOTHI KaXKAbI CTYJCHT ONpeiesieT 3Ha4eHus T|oB 1 Vy, B
3aBUCUMOCTH OT U3MEHEHHsI Harpy3KHu Ha ocu aBTomoomiis. [Ipenogasarens 3agaetT Mmapky
aBTOMOOWIIA 1K aBTo0yca. CTyIE€HT COIJIaCHO TEXHUYECKUM XapaKTepucTukaM BoiOupaer Gi u
G2 1115 CHapsHKEHHOTO U MOJIHOCTBIO 3arpyKEHHOT0 aBTOMOOMIIS P pa3HbIX 3HaueHusx Ky,
Pacuernble 3HaueHus r|noB u Vy,, BeIUUcieHHbIE 110 popmynam (40) u (43) ¢ yuetom
BeIpaxxeHuit (37-39), ykassiBatorcs B Tabnuie 10 u 11. Ha ocHOBe 3TUX 3HAU€HUI CTPOSTCS
rpaduKy 3aBUCUMOCTH KO3(PPHIMEHTa TOBOPAYMBAEMOCTH U CKOPOCTH YBOJA OT KO PHUIIEHTA
compoTtusiieHus yBoxay (puc. 12 a, 6).

Tabmuma 10
PacueTHbIE 3HAUEHHA Tjnos H Vyp I CHAPHKEHHOTO ABTOMOGHIA
K!"n E 2 2 E E i‘..q i‘?
H/paz 30 40 50 60 70 80 90
“nos
Vi MfC
Tabnnua 11
PacueTHble SHAYEHNUA Tgos 1 Vyy AMTH TOTHOCTHEO 3arPYKEHHOIO AaBTOMOGHIIA
Ky, 15 20 ra] 30 33 40 h2]
H/pag 30 40 50 60 70 80 90
Tinos
Vi, M/C

[Tpumeuanue: 3nauenue Ky, maHbl B yucnuTene JUIst JETKOBBIX, @ B 3HAMEHATeNe JUIs
IPY30BBIX aBTOMOOMIIEH



a) Tros vyaa M/c

K,s, H/pan

6) Nros Vs, M/C

Kys, H/pag

Puc. 12. I'paduku 3aBucumMocTH ko3 duImenTa nopopaunBaeMoe™ u CKOpOCTH yBOJIa

0T K03(ppULIMEeHTA COPOTUBIIEHUS YBOY /Ul aBTOMOOUJIEH: a - CHAPSXKEHHOT0; O - OJHOCTbIO
TPYKEHHOI'O

KoHTpoJibHBIE BONIPOCHI:

1.
2. UYro Takoe nokasarens APF?

3. Uro Takoe nokazarens SPF?

4,

5. Uewm otnuuaercs craryc [Ipasun EDK OOH u I'mo6ansabix [IpaBun?

Yro Takoe nokazareibr RDC?

Bupl ncibiTaHU# JTIETKOBBIX aBTOMOOMIICH Ha BHYTPEHHIOK 0€30MMacHOCTb.



JABOPATOPHOE 3ansatueNell.
NudopMaTHBHOCTH ABTOTPAHCIIOPTHBIX CPEICTB.
Leab u cogep:xanme.

Heaws:Onpeaenenne nokaszareniei 3pHeKTUBHOCTH aBTOHOMHOTO OCBEICHUS

ABTOMOOMJISL.

AKTYaJIbHOCTh T€MbI:

Jlns BomuTens WHGPOPMATUBHOCTH AaBTOTPAHCIIOPTHBIX CPEACTB MOKHO
pa3leNuTh HA BHYTPEHHIOK, UCXOAAIIYI0O OT aBTOMOOWJIS, YIPABISAIOIETO UM, Ha
BHEIIHIOKD, HCXOASUIYI0 OT JAPYrMX TPAHCIOPTHBIX CPEACTB, JOPOTH U
OKpy>Karolel cpenbl. BHenHel BU3yanbHON HHPOPMATUBHOCTBIO 00JIaJaeT Ky30B
YU CBETOBO3BpAIATENM, OTHOCSIIMECS K IIaCCHBHBIM, a TaKXke CHUCTEMaA
aBTOHOMHOI'O OCBELICHUS M BHEIIHEH CBETOBOM CHUTHAJIM3allUH, KOTOpBIE
ABJISIIOTCS] aKTUBHBIMU.

Teoperuuyeckasi 4acThb
Omnpenenenne nokasarenei 3pPEeKTUBHOCTH aBTOHOMHOTO OCBEIIEHUSI aBTOMOOUJIS

WubopMaTUBHOCTD SBISIETCS OJHON M3 BaKHBIX SKCILTYaTallMOHHBIX XapaKTEPUCTUK
aBTOMOOWMIIS, BIMAOLIAs Ha ero 6e3onacHocTs. OHa npeacTaBiseT co00ii COBOKYITHOCTh
MOTEHIMAJIBHBIX CBOMCTB, MPUCYIINX aBTOMOOMIIIO, 00ECTICUNBAIOIINX YIaCTHHUKOB JJOPOKHOTO
JBYDKEHUS HE0OXO0JMMOI HH(pOpMaIHeH.

Jnst BoguTenss HHGOPMaTHBHOCTh aBTOTPAHCTIOPTHBIX CPEJICTB MOXKHO Pa3AeiUTh Ha
BHYTPEHHIOI0, UCXOJISIIYIO OT aBTOMOOMIISA, YIPABJISIOIIEr0 UM, Ha BHELTHIO, HCXOSIIYIO OT
JIPYTUX TPAHCIIOPTHBIX CPEJICTB, JOPOTH U OKPYKAIOLIEH cpe/ibl. BHENIHEN BU3yanbHON
UH(POPMATUBHOCTBIO 00JIa]aeT Ky30B U CBETOBO3BPAILIATENN, OTHOCAILINECS K TACCUBHBIM, a
TaKXe CUCTeMa aBTOHOMHOT'O OCBEIIICHHS U BHEITHEH CBETOBOM CUTHAIHM3AINN, KOTOPBIC
SBJISIIOTCS] aKTUBHBIMHU.

HNHupopMaTuBHOCTH aBTOMOOUJISI MOXKET ObITh BU3yaJbHOM, 3BYKOBOH U TaK-
TuibHOM. CBbIme 90% Beelt MHOpMaIK BOAUTEINb NOTYYAET C MOMOILBIO 3pEHMS, T.€.
BU3YaIIBHO.

Jnst cozaHust HeOOXOAUMBIX YCIIOBHM 0€30MacHOro ABMKEHHS B TEMHOE BpeMsl aB-
TOMOOMIIb 000pYA0BaH (hapamu: OJIMKHETO, JaJIbHEr0, IPOTUBOTYMAHHOI'O U CKOPOCTHOT'O CBETA
(IPOXKEKTOPHI JaIbHETO CBeTa), (hoHapsiMU 3a/iHero xo1a. Papbl GJIMKHETO CBETa
NpeHa3HAYeHBI TSl OCBEIEHHSI JOPOTH BIIEPEIH aBTOMOOUJIS IPH HATMYHNH JIBYOKYIIUXCSI
HaBCTpeuy TPAHCHOPTHBIX CPEACTB, a (papbl JaIbHETO CBETA - MPH UX OTCYTCTBUU. [Ipn
NPUMEHEHHUHU IHUPOKOYTOIBHBIX (MPOTUBOTYMAHHBIX) (hap yIIydIIaeTcsi BAIUMOCTD TIPH
JBYDKEHUH B CTydae MOHM)KEHHON 1003TaYHOCTH aTMoc(epbl (TyMaH, 10Xk b, CHET U T.1.),
npoe3/a Mo J0poraM ¢ MajibiM ‘bparrii moBopoTa, mpoes/ia nepecedeHni, B ropojax 1 Ha-
CEJICHHBIX MyHKTaX, T.K. Jy4YIlle OCBEIIAIOT MeIIeX0AHbIe JOPOXKKH U TPOTYaphl.

HopmaTtuBHBIME JOKYMEHTaMH, PETIIAMEHTHPYIOIMMH KOJIMYECTBO, PACIIONIOKEHUE,
I[BET, YIJIbl BUTUMOCTH U CBETOTEXHUYECKUE XapaKTepucTuKu ¢a3, spisitores: JSO - R303, p.
Nel, 19,20,48 KBT EOK OOH, I'OCT 3544-75 u TOCT 10984-74.

SIpKOCTD - OTHOIIEHUE CUJIBI CBETA HCTOUHUKA K IUIOIIA/IN CBETALIeHCsS TOBEPXHOCTH,
u3Mepsercs B K1/M2. SIpkocTh aBTOMOOMIIBHOM (papbl B 3aBUCHMOCTH OT THIIA JIAMIT COCTABIISIET
0,05 - 0,5 xn/m2, spkocth ConHiia B sicHyto noroay = 104 xka/m2. [Toaromy ocBerieHHOCTh E
(OTHOIIEHHE CBETOBOTO MOTOKA K TUIOIIAIN OCBEIIAEMO MMOBEPXHOCTH) OOBEKTOB B TEMHOE



BpEMsI CyTOK 3HAUMTEIBHO XYyX€E, UeM B JHEBHOE Bpems. B npasunax EDK OOH
cBeTopacupeseneHie Ghap HOpMUPYETCs B €IMHUIIAX OCBEIIEHHOCTH, JIK (JIFOKC):

rne E - BepTukanbHasi OCBEIIEHHOCTD, E=J5"cosnasacmas ¢apoii Ha crieruaIbHOM
U3MEPUTENIEHOM JKpaHe, JIK; J - cuiia cBeTa B 3aJJaHHOM HampasieHuu, Kg; S - paccrosHue ot
dapbl 10 U3MEPUTETHLHOTO YKpPaHa, M.

dusnonoruyeckas BUIUMOCTb JOPOI'H U 0OBEKTOB XapaKTEPU3yeT BOZMOXKHOCTh
3pUTENBHOT0 OOHAPYKEHHS UX. ITa BO3MOXKHOCTb 3aBUCHUT OT sApKocTH GoHa b u o0vexTa Lob
U BEeKa, OLIEHUBAETCS BEJIMYMHOM IPKOCTHOIO KOHTpacTa:

_Le—Ly
K= T ,

a BUJUMOCTb NIPUHSTO ONPEAENATh Kak OTHOLIeHUe pakThuueckoro konrpacra K¢ k ero

IIOpPOroBoMy 3HaueHuro Knop

Ky
Koop

rne Ko =1/(bLLa); a u b - koo uuueHTsI, onpeaensieMple SKCIIEPUMEHTAIBHO.

[Tpu ynipaBiieHHH TPAHCIOPTHBIM CPEJICTBOM B TEMHOE BPEMsI CYTOK SIPKOCTh (hoHa b
(amanTamuu) onpeaeNseTcst ypoBHEM CPEIHEH SPKOCTH JOPOKHOTO MOKPHITUS MIPH JICHCTBUU
CBETa aBTOMOOUIBHBIX (hap, 3HAYEHHS] KOTOPOH He npeBbimaeT 2 kg/m2.

BuauMocTh B 3HAYUTEIBHOM CTENICHN 3aBUCHUT OT CJICTISIIETO ACUCTBUS (ap BCTPEUHBIX

ABTOMOOWICH, KOJIMYECTBEHHOW MEPOH KOTOPOTO SIBIISETCS KOAIPPHUITUSHT OCIICTIIICHHOCTH:

V=

T

co A _Lo—ly
AL Ly -L, (a4)

rae JIb* - pa3HOCTh MOPOTOBBIX IPKOCTEH MPU HATUYHUH CIETISIIIUX UCTOUHUKOB,

JIb - TOXKe Ipu UX OTCYTCTBHH.

W3 Boipaxkenus (44) cienyer, 4To npu oTcyTcTBUH caensmux uctounukoB C=1. Eciu C
> 2, TO BUIUMOCTh IPAKTUYECKU OTCYTCTBYET.

OcHOBHBIM U HanOoJIee BaXKHBIM MOKa3aTeseM 3(GEeKTUBHOCTH CUCTEMbI aBTOHOMHOTO
OCBEILIEHUS] aBTOMOOMIIA sIBIIsieTCs O€3011acHasi CKOPOCTh, KOTOpast ONPEEIIIeTCs U3 YCIOBUS

AAJIbHOCTH BUAUMOCTH U OCTAHOBOYHOT'O ITYyTH:

IJie j - yCTaHOBUBILIEECS 3aMe/IJIeHNe Vo= j("' Fz +280 _t) (cM.dopmyasl (16 u 17)), m/c2; t =
tp-t-tcp+tn+t, cyMMapHO€e Bpemsl peakliui BOAUTENS - tp, BpeMs cpadaThIBaHHSI TOPMO3ZHOTO
IpUBOJA - tq,, BpEMS HapacTaHMs TOPMO3HBIX cui - tH 1 1onoaHuTENnsHOE BpeMs peakiui,
HE0OXOMMOE JIJIsl BOCIIPHUATHS IPETSATCTBUIM B TEMHOE BpeMs cyTok t, (t = 0,8 c; tq, = 0,2+0,6 ¢
JUIs OTMHOYHOTO aBTomobuis; ~ = 0,5 c; t, = 0,5 ¢); S - paccTosiHME BUANMOCTHU HPENSATCTBUM, M.

Kputepuem 6€30macHOCTH 10 YCIOBUSIM BUIUMOCTH MOXKET CITYKUTh KO3 PUIHEHT
BUJMMOCTH, MPEACTABIAIONINI cO00M OTHOIIEHHE JaTbHOCTH BUIUMOCTH S€ K He0OX0IuMOn
JATBHOCTH, ONPEEIIEMON CKOPOCTHIO JBMKEHUS SV:

K, =S:/S,. (45)

Benuunna, oOparnas koapdunrenty Bugumoctu KB, Ha3biBaeTcst KOYPPUIIMEHT

OMACHOCTH JIBUYKEHUS:

(46)

W3 BeIpaxkeHus (45) oueBUIHO, *‘yro, eciu K,, > 1, To 6e30macHOCTh
JIBUXKEHHS oOecrieueHa mo Buaumoctu. Ecnu KB < 1, To ycroBust ocBelieHus: He 00eCcTeunBaoT
0€30MaCHOCTH JBUIKEHUSL.

Paccrostare BumuMoctu Se 3aBUCUT OT paccTosiHus ocBenieHuss SOCB, HO MeHbIIIe Ha
BeJIMUMHY t3V T.€.

Se = Secs ‘J‘Vf (47)

K, = 1/K, =8,/



TJIe I - SMIUPHUECKUN KOIPDHUITUEHT, 3aBUCSIINNA OT JUHAMHUKHU BOCTIPUSTHUSI OCBE-
[IaeMbIX 00BEKTOB IIPU JBUKCHHUH, HAXOSAIIUXCS B MOJI€ 3pEHUS; V - CKOPOCTh TBUKEHUS
aBToMOOMIIA. M0oxHO npuHsATh 11 = t3 ~ 0,5 c.

[TonpaBka Y y4uThIBaeT TOT (PAKT, YTO C YBETUUEHHUEM CKOPOCTH COKpAIaeTCs
paccTosiHue, Ha KOTOPOM IMPENSTCTBUE HA JJOPOTe MOXKET ObITh OOHAPYKEHO, T.K. B JHHA-
MUYECKHX YCIOBUSIX BOCHPUITHE PA3IMUHBIX OOBEKTOB Ha JOPOTe WM HAa 000YnHE TpedyeT
OOJIBbIIIeH WX OCBEIICHHOCTH. 3HAUCHUST SVHYKHO OMpeAenuTh 1o Gopmyiie (45).

Jlnia onpenenienus mpeenbHON CKOPOCTH IBUYKEHHS B YCIOBUAX IIOXON BUIUMOCTHU B
JTaHHOW paboTe KaXKbIA CTYJEHT IOJDKEH paccuuTath 1o hopmymnam (45), (46) u (47)

K03 (UIIMEHTHI BUJUMOCTH U OMACHOCTHU JABM)KEHUS B 3aBUCMOCTH OT CKOPOCTH U IIPU Pa3HOM
OCBEIIIEHHOCTH WJIM CHUJIBI CBETA ap.

Paccrosinre MakcuManbHOTO OcBemeHus S™ 11 pap OJIMKHEro CBeTa MOXKHO MPHUHSTH B
nmuana3one 25 - 75 m, a qis ¢ap nanpaero cera - 100 - 400 M (B 3aBUCUMOCTH OT
UCToNb3yeMbIX (ap u tamin). HeoOxoauMele ai1st pacueTa BeIHYUHE - S04, tp, tq,, (pX, \\i
3ajar0Tcs npenoasareneM. [lonydennsie 3Hauenust Se, Sv u K, 3anectu B Tabnumy 12.

PacyeTHbIc 3HaYSHHA S,, S, H K, B 3aBUCHMOCTH OT CKOPOCTH aBTOMOOHIIA
V, kM/y 20 40 60 80 100 120
V, M/C
S, M
S, M
K,
KOJ.

Tabmuusi12

Ha ocHoBe pacuetnbix 3HaueHut ais pasHsix SOCB crposit kpuBble 3aBucumMocTt KB 1
Kox. ot ckopoctu (K,, = f(v)). [1o Bemunnae KB = 1 (crutonHas 1uHus Ha Tpaduke 3aBUCUMOCTH
KB oT ckopocTi) onpezaensieTcs mpeaenbHO T0MyCTUMAasi CKOPOCTh MPU JAHHOM TalbHOCTH

ocserieHHoctu (puc. 13).
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Puc. 13. I'paduku 3aBucumMoctu koddduiimenTa BUAUMOCTH KB 1 ONacHOCTH JABMKEHUS
K,, 1 oT ckopoctu V mipu pa3HBIX PaCCTOSHHIX

BriBonbI:

(Hampumep, ipu paccrosiann ocBenieHHocTH SOCB = 6e30macHast CKOPOCTh IBHIKCHHUSI B
CIIy4ae OTCYTCTBUSI BCTPEUHOTO TPAHCIIOPTA, T.€. 0e3 ydyeTa kod(hduirenTa ocnerieHus,
coctaBisieT Vb V2 u T.1., kM/4).



KoHTpoJsibHBIE BONIPOCHI:
1. Bupubl uCIBITaHUN Ha BHEIIHIOK 0€30MacHOCTh?
2. Kaxumu npaBuiamMu perjaMeHTUPYIOTCS MPOTUBOMNOKapHbIE TPEOOBaHUS?
3. UTO BXOJUT B MOHATHE «YJEPKUBAIOLINE CUCTEMBI»?
4. KakoBbl IPUHITUITEI 0OECTIEUeHHsI TACCUBHOM 0€30MacHOCTH?
5. Buzpl ucnipiTaHuil Ha BHEIIHIOIO 0€30MaCHOCTH?
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npogeccuoHaIbHOE 00pa30BaHME).
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3. DnexTpoHHO-OMOIMOTEYHAas cucreMa JlaHpb
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Beenenue

Metoauueckie yka3zaHUsS M 3aJaHUs JJI BBIIOJHEHUS CaMOCTOSITEIIBHON paboThl
CTyJIGHTaMH TIO JUCHUIUIMHE «be30omacHoCTh aBTOTPAHCHOPTHBIX CPENICTBY MO HAIPaBJICHUIO
noAroToBku OakanaBpoB: 23.03.03 DkcruryaTanys TPaHCIOPTHO-TEXHOJOTHMYECKHX MAIWH U
KOMILJIEKCOB

Metoauueckoe mocoOue COIAEPKUT BeChb HEOOXOMUMBIA MaTepuan AJis BBINOJTHEHUS
CaMOCTOSITENILHOM pa0OThI IO TUCHUTUTHHE «be30MmacHOCTh aBTOTPAHCIIOPTHBIX CPEICTBY.

B nannom meTtoanmueckoM MocoOuM MpUBEIEHBI TEMBI U BOIIPOCHI JJII CAMOCTOSATEIHHOTO
U3Yy4YCHUSI.



1.00mas1 XapakTepuCcTUKA CAMOCTOSATEJILHON padoThl CTyJeHTa

CamocrosrenbHas paboTa — 3TO BUJ y4eOHON JEATENbHOCTH, BBINOJHAEMBIN ydallluMCs
0€3 HENoCpeICTBEHHOI0 KOHTaKTa C IIPENoAaBaTeleM WM YIpaBIsIEMbI IPENOAaBaTEIEM
OIIOCPEI0OBAHO Yepe3 CleluallbHble YueOHbIe MaTepHalibl; HEOThEMIIEMOE 00s3aTEeIbHOE 3BEHO
nporiecca 00y4eHus, MpeycMaTpUBaloliee Mpek/ie BCEr0 MHANBUIYAIbHYIO paboTy ydarmxcs
B COOTBETCTBHMHM C YCTAaHOBKOM NpenoaaBaresis Win yd4eOHUKa, IPOrpaMMbl 00yUeHHUS.

Ha coBpemMeHHOM »7Tame caMOCTOSITENbHYIO pabOTy CTYACHTa CIEAyeT pa3leluTh Ha
paboTy ¢ OyMaXHbIMH HCTOYHMKAMU HHGOpMALMU, T.e. Y4EOHHKAMH, METOAUYECKHMHU
nocoOUsMHU, MOHOTPAQHSIMHU, KypHAJIAMH U T.J. M JIEKTPOHHBIMUA UCTOYHUKAMHU MH(OpMAIIHH,
T.€. JOCTYH K JIEKTPOHHBIM pecypcaM uepe3 VHTepHer.

CerogHss CcaMOCTOSITEIbHYIO pabOTy CTyAE€HTa HEBO3MOXKHO IPEICTaBUTH  0e3
UCMONb30BaHUsl MHpOpManmoHHOW cetn — HMHrepHer. HeoOXoauMocTh HCHOIB30BaHUSA
WHuTepHeTa BO3HUKAET HE TOJIBKO MPH MOATOTOBKE K MPAKTUUYECKUM U CEMUHAPCKUM 3aHATHUSM,
HO, B OOJIbIIEH CTENeHH, MPU HAITMCAHUU Pa3IMYHbIX MCCIEI0BATENbCKUX U TBOPUYECKUX paboT.
MHorue coBpeMeHHbIE MOHOTpadUy, MEPUOIUUECKHE )KYPHAJIbl U3AaHbI TOJIBKO B JJIEKTPOHHOM
BUJIE U C HUMHU MO>XHO [T0O3HAKOMUTHCSI TOJIBKO B VIHTEpHETE.

Henrn wm 3amaum camMoOCTOATEJNBbHOH PadoThI: (OpMUPOBAHUE CIIOCOOHOCTEH K
CaMOCTOSITEJIbHOMY TIO3HAaHUIO U 00YUYEHHUI0, TOUCKY JINTEPATypbl, 00001eHII0, O)OPMIICHHUIO U
IPEJICTABICHUIO TIOJYYEHHBIX PpE3YyJIbTaTOB, MX KPUTUYECKOMY aHalu3y, IMOUCKY HOBBIX U
HEOPJIMHAPHBIX PEIEeHUH, apryMeHTHUPOBAaHHOMY OTCTaHUBAHUIO CBOMX IPEIUIOKEHUH, YMEHUN
MOJAFOTOBKU BBICTYIUIEHUN U BEIACHMSI TUCKYCCHA.

KoMnerenuuu oﬁyqalomerom, (bopanyeMble B pe3yJjibTaTe OCBOCHUA NUCHUITINHBI

HaunmenoBanmne KOMIICTCHIIN

Kon, popmynuposka
KOMIIETEHLINU

Kon, popmynuposka HHIMKaTOpa | llnanupyemble pe3ynbTaThl 00y4eHHs
M0 TUCIUTIINHE (MOYIIIO),
XapaKTepU3YIOIIUE ITATIBI

(bopMupOBaHH KOMIIETSHIIHH,

HMHJIUKAaTOPOB

[1K-2 I'oToBHOCTH K

WN/I-1nk-2 Bmaneer meTonamu

I'oTOBHOCTB K KOHTPOJIIO

TEXHUYECKOTO KOHCTPYKIHMH TPAHCIIOPTHBIX TPAHCTIOPTHBIX CPEJICTB C
COCTOSTHUS CPECTB WCIIOJIb30BAHUEM CPEJICTB
TPAHCTIOPTHBIX TEXHUUYECKOTO TUarHOCTUPOBAHUS
CPEJICTB C
pel N/I-2nx-2 Biageet meTomamu
HCITOJIb30BaHUEM
W3MEpEHUs U MPOBEPKH
CPEICTB
MapaMeTPOB TEXHUIECKOTO
TEXHUYECKOTO
COCTOSTHUS TPAHCIIOPTHBIX
JTUATHOCTHUPOBAHUS

Cpe/CTB




2. IlnaH - rpadguk BHINOJTHEHUS] CAMOCTOATEJIBHOMH PadoThI

Kompt CpencrBa u OO0beM 9acoB, B TOM YHCIIC
peanuzyem TEXHOJIOTUHU CpPC KonTaktH Bcero
BIX B OIICHKH as pabora
KOMIICTCHIL U1 IeSITeIIbHOCTH .
o CTYJICHTOB
ui, npernojana
WH/INKATOP TeIeM
a(oB)
7 ceMecTp
[1K-2 CamocTosiTenbHOe CobecenoBanme | 131 11 142
(MA-1; UA-2) | usydeHHE TUTEPATYPHI
o TeMaM
Ne 1-17
[1K-2 IToarorosxka k OTtuéTr 1 1 2
(MA-1; n1-2) 1a00paTOPHBIM (TUCHMEHHBIIA)
3aHATUSIM
Wroro 3a 7 cemectp 132 12 144
Utoro 132 12 144

3.MeToanyecKkue peKOMeHIalMH 10 U3Yy4YEeHHIO TeOPeTHYeCKOro MaTepuasa
3.1. Buo camocmosamenvroil padomol: camocmoamebHoe uzyueHue 1umepanypol
Wzyuath yueOHyI aucuuruinHy «be3omacHOCTh  aBTOTPAHCIOPTHBIX — CPENCTBY»
PEKOMEHJIyeTCsI 110 TEMaM, MPEIBAPUTEIIEHO 03HAKOMUBIIIKUCH C COJICPIKAaHUEM KaXKJOW U3 HHUX B
nporpaMMe JUCHUIUIMHBL.  [Ipy TeopeTH4eckoM H3Y4YeHWH IUCHHILIMHBI CTYASHT JOJDKEH
MI0JIb30BAThCSl COOTBETCTBYIONICH TUTeparypoil. [I[puMepHbIii mepeueHb JTUTepaTyphl MPUBEICH B
paboueii mporpamme
Jlns GoJsiee MOJIHOTO OCBOEHMsI y4eOHOTO MaTepuana CTYAEHTaM YHMTAIOTCS JIEKLUHU T10
BOXHEHIIMM pas3ziefiaM M TeMaM y4eOHOW JUCHUIUTHHBI. Ha JeKkumsx m3nararoTcst ¥ JeTaibHO
paccMaTpuBAIOTCSl  HamOojee BaKHbIE  BOMPOCHI, COCTABISIONIME  TEOPETHUECKUH U
NpakTUYeCKuid QyHIAMEHT AUCIUTUTNHBL.
Hmozoewtii npodykm: KOHCHEKm J1eKY Uil
Cpeocmea u mexunonozuu oyenku: Codecedosanue
Kpumepuu oyenusanusa: OueHka «OTINYHO» BBICTABISIETCS CTYIEHTY, €CIIM B IOJHOM
o0beMe U3yUdeH Kypc JaHHOM TUCIUIUTMHBI U BBIITOTHEHBI PAKTHUECKUE 33 JaHHsI
O1eHKa «XOpOLIO» BBICTABISETCA CTYACHTY, €CIIM JIOCTaTOYHO TOJHO H3YYeH KypC
JAHHOM TUCIUIUIMHBI U BBITTOJTHEHBI IIPAKTHYECKUE 3a1aHUs
O1eHKa «yIOBJIETBOPUTEIHHO» BBICTABISIETCS CTYIEHTY, HEAOCTATOYHO €CIU IOJIHO
U3y4eH Kypc JaHHOHW MUCIHIUIMHEI U BBIITOJIHEHBI MIPAKTHYECKUE 3aaHuUs
O1eHKa «HEYJOBIETBOPUTEIBHOY» BBICTABISAETCSA CTYAEHTY, €CIM OTCYTCTBYIOT 3HAHUS U
NPaKTUIECKHE HAaBBIKU 110 TAHHOW AUCITUTIINHE.
TeMbl 1J1s1 CAMOCTOATEILHOT0 M3YYeHUSI:
1. Bo3szelicTBHE TPAaHCIOPTHBIX CPEACTB HA KU3HB, 3I0POBBE TPAXKIAH U OKPYKAIOIIYIO

cpeny.

2. Krnaccudukanus aBTOTpaHCTIOPTHBIX CPENICTB.

3. KoHcTpykTHBHas M 9KCIUTyaTallMOHHAs 0€301aCHOCTh aBTOTPAHCIIOPTHBIX CPE/ICTB.

4. HopmaTtuBHBIE JOKYMEHTBI, pETJIAMEHTUPYIOILUE TpeOOBaHUS O€30MaCHOCTH
aBTOMOOMIIS.

5. AxTuBHas 6€30MacHOCTb — PYHKIIMSI COBOKYITHOCTH 3KCIUTyaTallHOHHBIX CBOHMCTB
aBTOMOOMIIS.

6. KommnoHoBOYHEIE TapaMeTpbl aBTOMOOWITS.
TsroBast AMHAMHUYHOCTH aBTOMOOWIIS.
8. OO6ron. TopMo3HOE ynpaBiieHHE aBTOMOOMIISL. Y CTOWYMBOCTH aBTOMOOMJIS.

~



9. TpeboBaHUS K TEXHUYECKOMY COCTOSHUIO O€30MacHOCTH pYJIEBOTO YIpPABICHUS B
IKCIUTyaTaluy.

10. TpeGoBaHus 6€30MACHOCTH K KOJECAM U IITHAM.

11. TpeGoBaHusi 0GE30MACHOCTH K YIPABISIEMOCTH, YCTOHYMBOCTH, KOJIECaM W INWHAM B
YCIIOBHSX KCILTyaTalHU.

12. UadopMaTUBHOCTH TPAHCIIOPTHOTO CPEICTBA.

13. BHemHss 1 BHYTPEHHSIS TACCHBHASA O€3011aCHOCTb.

14. 3anuTa oT 60KOBOTO ymapa.

15. OrpannyeHue nepeMelIeHus NacCaXUpOB. YCTPaHEHHE TPABMOONACHOCTH JieTaei
caJloHa.

16. BausiHue THEBMAaTHYECKHUX TMOAYIIEK Oe30MacHOCTH Ha MAcCHBHYIO 0€30IacHOCTb
ABTOMOOMIISL.

17. IlocneaBapwuiinas 6€30MaCHOCTb aBTOMOOWIISL.

3.2. Buo camocmosmenvHoii padomol: n0020MOBKA K 1a00PAMOPHbIM 3aHAMUAM

Hmozoewlii npodykm: oT4eT 1o 1adopaTopHoi padboTe

Cpeocmea u mexnonocuu oyeHKu: 31T OTYETA

Kpumepuu ouyenusanua: OneHKka «OTIUYHO)» BBICTABISAETCS CTYIEHTY, €CJIA B MTOJIHOM
00beMe U3yueH KypC JaHHOW TUCIUILIUHBI U BHIIIOJTHEHBI TA0OPATOPHBIE 33/IaHUS

OueHka «XOpOIIO» BBICTABISAETCS CTYACHTY, €CIM JOCTATOYHO IOJIHO U3Y4YEH KypC
JAHHOM JUCIUIUIMHBI U BBITIOIHEHBI JIA0OPATOPHBIC 3a1aHH

OueHka «yJOBJIETBOPUTEIBHO» BBICTABISETCS CTYIAEHTY, HEIOCTATOYHO, €CIU IOJHO
M3Yy4eH KypcC JaHHOMW AUCITUIUIMHBI U BBITIOJIHEHBI JJa0OpaTOpHBIC 3aaHus

OueHka «HeyI0BIETBOPUTEIBHOY BBICTABIISIETCS CTYACHTY, €CJIM OTCYTCTBYIOT 3HAHUS U
MPaKTUYECKHE HABBIKYU TI0 JAHHOUW JUCIUILINHE

4. MeToanyeckne yKazaHust
Meronuyeckue yKazaHMs IO  BBIIOJHEHHIO JITAOOpaTOpHbIX pabOT MO  JUCHUIUIMHE
«be30nacHOCTh  aBTOTPAHCIIOPTHBIX  CPEIACTB», HampasieHuss noaroroeku 23.03.03 -
DKcmlyaTanys TPaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U KOMILJIEKCOB.
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