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JIABOPATOPHOE 3AHATHUENe].

T oxkcHYHBbIE KOMIIOHEHT bl ﬂTpﬂﬁﬂTﬂElﬂlﬂ ra3oB H HX BJINHHHE HAa YI€JI0BCKA, N
OKPYARAWNIIOYHO CPEAY.

[{ens u comepKaHHE.

[{ens paborel: OnpeAelInTs KOJIHYECTBA H COCTaB OTPa0O0TABIINX I'a30B IIPH pa3TrOHE

ABTOMOOHIIT

AKTYaJILHOCTh TEMBbI:

OmnpenernsieM KOJMYUECTBO M COCTaB OTPadbOTABIIMX TIaz0B IIPU Pa3roHE
apTOoMOOmIEI. COBpeMEHHOE COCTOdHHE 3KOHOMHKHN Poccuiickoii ®Pemepaliinu
XapaKTEPIBYIOTCA IIEpPEeXOJOM K PHIHOYUHBEIM OTHOIIEHIAM 3KOHOMUUYECKIIX

C}’GEEHTDE XO3AICTBOBaHUS U BXOXJACHIICM Poccuu B MITPOBOC XO0391CTBO.
TEU])ETH‘IECHHH JacThb

B pesyrnerare BBRIITOIHEHHS padoT HeOOXOMHMO:
1. Ompenenurs YaCOBOH pacXo TOILIMBA ITPH HaYallbHOH H KOHEYHOH CKOPOCTH JBHKEHI S
2. ITocTtponts 3aBHCHMOCTH H3MeHeHHA G, Opr, CO, CO- (TONbKO A1 KapOIOpPaTOPHBIX),

HC 1 NOy OT IIpOHJIEHHOT O ITYTH.

ITopaaok BbIOJIHEHH A PAOOTHL.

K OCHOBHBIM BpeHBIM KOMITOHEHTAM OTPa0O0TaBIIIX r'a30B aBTOMOOHIIEH OTHOCATCS OKHCH
yraepoga CO, yrneBogopoasl CH, okucinl azota NOy, TBepble YaCTHIIEI (Cajka), COTH CBHHIIA H
B MEHBIIIEH CTENEHH OKHCIIEI cephl SO-». bonee moapodHO KOMITOHEHTEL OTPpadOTaBIIMX I'a30B H
HX BIHSHHE Ha YeJIOBeKa, H OKPYKAIOIIYIO Cpely ITPHBEIEHEI B JINTeparype [6].

OTpHIlaTeIbHOE BO3ACHCTBHE aBTOMOOHIIS Ha OKPYKAIOIIYIO CPey 3aKIH0YaeTCs He
TOILKO B BBIJAEIIEHHH TOKCHYHEBIX BEIECTB, HO H B CKHIAHHH KHCIIOPOAA, TaK KaK IS CTOpaHH
He(TeIMpOoaYKTOB HeOOX0 UM KHCIIOPO (OPHEHTHPOBOYHO 3,3 T KHCIOpoda Ha 1 T
He(TEIIPOIYKTOB).

B manHon padore HeoOX0AHMO IIPHBECTH KOMITOHEHTHI OTPadOTaBIIIX Ia30B, MX BIHSIHHE

Ha YeJIOBeKa, H OKPYKAIOIIYIO Cpexay.

OcoBeHHOCTRIO O0rOHA IIPH ITEPEMEHHONH CKOPOCTH OOTOHSFOIIEr O ATOMOOHIIS SBIISETCA
YCKOPEHHOE JIBHKEHHE OOTOHSIOIIET O aBTOMOOIIISA. FIHTEHCHBHEIH pa3rOH IMTPOHCXOMUT ITPH
MaKCHMaJIbHOH IToJaue TOIUIHBA. YacOBOH pacXo/ TOILIHBA ITPH 3TOM OIIPEAEIISIETCS 110

thopmye
7T-M -nm n n :
G, == << .la, +b, - ——c,|— (15)
3.10 M, 1,
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V 1 -1,
rac n, = = A I'JAC 1, —Y4aCTOTa BPAIIICHHA, C KﬂTﬂpGﬁ pﬂﬁﬂTﬂET ABHI'ATCJIIb ITPH

© 03771,

pacyeTHOI CKOPOCTH Ha COOTBETCTBYIOMIEH eif Iepeaue, 00/MHH;

M. — KpyTSAImn MOMeHT, H.m

J, — pacyeTHas CKOPOCTh JBHJKeHHS aBTOMOOHIIS, KM/ U,

Ixr7 — TIepeJaTOYHOe YHCII0 KOpOOKH Ilepe/lad Ha JaHHOH Ieperaye;
i- — IIepeJaTOYHOE YHCIIO TTIaBHOH IepeJayH,

¥ — PAIHyC KOJeca, M.

iy — HdCTOTd BPAIICHIA, COOTBCTCTBYIOIIAA MaKCHMAJIbHOH MOIIIHOCTH,, 0O/MHH.

e — YAETTbHBIH 3()(PeKTHBHBIH pacXo/ TOIUIHBA, I/KBT -,

L

ay, by, c; — SMITHPHUECKHE KO3()(PHIMEHTEI.
JI1s kapOropaTOpHEIX JBHTATEIIEH
ge = 250...325 v/kBT Y, a; = 1,2, b,=1,0;¢,=0.8.
JI1 M3eIIbHBIX JBHIATEIICH
ge =210...280 r/kBT 4, a; = 1,55, by = 1,55, ¢, = 1,0.
J111s1 BEIOpaHHBIX TIPH pacyeTe pasroHa HHTEPBAIOB CKOPOCTH PACCUHTHIBAIOTCS 3SHAUCHH S
JaCOBOI'0 pacxojia MpH Ha4alubHOH ((Gyizy) H KOHEYHOH (Gyip) CKOPOCTH ABH/KEHHSL, IT0 KOTOPBIM

AdJICC OITPCACIBICTCA CPEAHES 3HAUCHHE YdCOBOI'O PACX0O/Jd Hd JaHHOM HHTICPBAJIC

G..., +G..
Gﬂ _ TiH 2 TiE (16)

r1e Grg H Gypr— 3HAUEHHS 4acOBOTO pacxoa TOILIHEBA IIPH CKOPOCTAX ABHAKCHHA

aBTOMOOHJISI, COOTBETCTBYIOIINX HAayally H KOHITY BEIOpaHHOIO HHTEepBalla, KI/4.
PacueTsl peKOMeHIyeTCS IPeACTaBIsaTh B TaOTHYHOH (opMe.

PacxoJ ToITHBa ITPH ITPOXOKJACHHI PACCMATPHBACMOI'O YIACTKd PAaBCH

At
AO. =G, -— 1

I'Ac .«ﬁQ ; — PACXO0/] TOIUIHEA ITPH ITPOXOXRJACHHI PACCMATPHBACMOI'O YHAaCTK4d, KI',
At; — BPpEMA ITPOXOKACHIA JaHHOI'O YVHACTKaA, C.

KomiyecTBO OoTpaboTaBIIIX I'a30B

QBF:(1+QB'{I)'GT (18)

[IOKYMEHT MOAMUCAH
SNEKTPOHHOW MOANMUCHIO KOIIMYECTBO BO3AYXa LT CKHIaHHA 1 KT
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JIn1g KapOropaTOPHEBIX JBHTATEIIEH:
Os=149 kT, ¢=1,05...1,1.
JIs qusenei:

O = 14,35 KkT.

Ha mmicte rpadgmyeckoit yacTH padoThI CTPOSTCS 3aBHCHMOCTH H3MeHeHHTI G1, Ogr, CO,
CO; (TompKo 1 KapOropaTopHeIX), HC u NOy oT IpORAEHHOTO ITYTH. J{JIs JH3eIeH TakKe
CIIEIYET OLIEHHBATH OITHYECKYIO INIOTHOCTh OTPadOoTaBIIHX Ira3oB K.

[Tpu nepexmrodyeHHH Iepefay JBHraTellb padoTaeT Ha XOIOCTOM X0y (pHCcYHOK ). IIpn

ATOM YaCOBOH Pacxo]i TOIUITHRA MOJKeT OBITh OITpeJieNIcH IT0 (pOpMYyTIE
G =C,p -Gy (19)
rae Gy — 4YaCOBOM pacxXoj TOIUIMBA IIPH padoTe JBHIATEId Ha XOJIOCTOM XONY, KT/,
Cyp — KO3(p(pHIHEHT YaCOBOI'0 pacxoia TOIJIHBA IS XOJIOCTOrO PeKHMa,
Gz — 4aCOBOH pacxXo/ TOIUIHBA ITPH HOMHHAIbLHOH MOIITHOCTH, KT/4.
3HaueHHT Koa3( prieHTa Cyp HaXOAATCA B IIpeAenax 0,25...0,35, mpuyeM OONIbIIHE
3HAYEHHS COOTBETCTBYIOT AH3EILHBIM ABHT aTEIISIM, MeHBIIHE — KapOrOpaTOPHBIM.
0% 1 §
i

MY

S NN oy @
<

Q|

a7 0,8 8,3 o

PHC}"HGI{ 2. BnHsgHHe cocTaBa CMECH Ha TOKCHYHOCTD mpaﬁmaﬂmm I'da30B

KapOKOpaTOPHOTO ABHTATeI (XOIOCTOH XO).

B Hauyane H B KOHI[e KaKIOI'0 HHTCPBAdJIa CKOPOCTH ABHKCHITA OITPEACIIAIOTCA KOJIIHYCCTBO

BBEIXJIOITHBIX T'da30B H HX COCTAaB. HGH}“IEHHI:-IE TOYKH COCAHHANOTCAH ITTIABHBIMET JIITHITANIA.

SHAUYEHHS ¢ IIDH TaHHOM DexumMe 0epvrces DaBHBIMH 0.9...0.9 g xkapOropaTOPHEIX JBHUTaTElIeH
NOKYMEHT NOANMMUCAH
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BBIXJIOIIHBIX I'd30B H HX COCTaB OIIPCACIIAOTCA ITO OITHCAaHHOH BHIIIIE METOLHKE.

BEH,I[}*' MAaJIOH ITPOAOIIKHTCIIbHOCTH ITPOICCCaA IICPEKIOUCHHA IIEPEdaYy KOJOTHUCCTBO

Ne | Mapka aBTomobuns YKNoH CKOpOCTb »KeCTKoCTb Paguyc
AopoTH, o/ OBWXEHNS, peccop NnoBOpOTa, M
Km/Y (NpYXWH)
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
> | BA3-2103, -2106 30 80 88 700
6 | «MockBny-407» 15 75 80 650
7 | «MockBny-412» 10 70 78 800
8 | «MockBny-2138, - 20 o0 77 550
2137»
9 | «MockBny-434» 25 60 74 100
10 | TA3-21 «Bonra» 25 90 98 /7500
11 | TA3-24 «Bonra» 10 80 96 800
12 | TA3-3102 «Bonra» 15 65 100 800
13 | TA3-13 «Yanka» 30 o0 80 950
14 | 31114 15 60 80 100
15 | YA3-450 20 75 85 120
16 | YA3-451 M 40 60 110 950
17 | YA3-452 [1 20 80 115 800
18 | YA3-469 10 85 114 900
19 | TA3-51 A 10 65 111 850
20 | TA3-52-03 20 S5 190 1200
21 | TA3-53 A 25 70 200 950
22 | TA3-63 A 30 75 180 800
23 | TA3-66 17 85 185 900
24 | TA3-69 18 25 210 850
25 | B3UAJ1-151 A 22 60 160 1200
26 | 3AJ1-164 A 15 o0 170 1350
27 | 3AJ1-157 14 70 185 1550
28 | 3AJ1-130 18 65 190 1150

KoHTpobHBbIE BOIIPOCHI:
]. YTo BXOIHT B IIOHATHE «aKTHBHAI 0e30I1aCHOCTE »?

2. UTO BXOJHT B ITOHATHE «ITacCHBHAI Oe30ITacHOCTE »?

3. UTO BXOIHUT B IIOHATHE «IIOCIIEaBapPHITHAS O€30I1aCHOCTE »?
4. Kakne CBOHCTBRA IIIMH BIIMSIOT HA aKTHBHYIO 0€30I1aCHOCTH?
5. OTdero 3aBHCAT CIEeIIHbIE CBOHCTBA IIMHH?

CepTtudumkar:
Bnageneu;

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMUCHIO

12000002A633E3D113AD425FB50002000002A6
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JIABOPATOPHOE 3anarueNe 2,
I13y4eHne HOPMATHBHBIX AKTOB 110 0€30IIACHOCTH TPAHCIOPTHBIX CPEICTB

1 Ileas u cogep:xaHue padoThl
[{enpro paGoTH ABNISETCA H3y4YeHHe H aHaIH3 CTaHIapTOB IO 6e30IMacHOCTH TPaHCIIOPTHBIX
CPEJICTB MHPOBBIX H POCCHIICKHX 3aKOHOJ[aTeJIbHBIX aKTOB.
B pe3ymbTaTe BEOTOMHEHHST Pa0OTHI CTYAESHTHI JOMIKHBI:
1. U3y4nTh MHPOBBIE H POCCHIICKHE 3aKOHOAATeNbHbIE aKTHl B 00TTaCTH
KOHCTPYKTHBHOI 0€30ITacCHOCTH TPAHCIIOPTHBIX CPEJICTB.

2. Ha ocHoBe ITOJIYVHCHHBIX JAHHBIX ITPOBCCTH aHAJIH3 MIIpGEGﬁ H OTeYeCTBEHHOH
TITPAKTHEKIH.

AKTYaJIbHOCTH TE€MbI:
O0ecrieyeHne 0e30IIaCHOCTH JOPOKHOI0 ABHKEHHS HEBO3MOKHO 0€3 ero YeTKOH
perIaMeHTalHH | ITOCIIeA0BaTEIbHOI' O BEOTOIMHEHHS YUPeKICHH M, TIPEATIPHATHAMH H
OpraHH3aIHAMH, a TaKKe BCeMH I'pakaaHaMH TPeOOBaAHHI HOPMAaTHBHBIX AKTOB, 0€3 CTPOroro
COOIIOZEHHS 3aKOHHOCTH Ha aBTOMOOHIIBHOM TpaHcIiopTe. Kaxas cTpaHa ¢ pa3BHTBIM
aBTOMOOHIIBHEIM TPAHCIIOPTOM HMEET CBOH 3aKOHBI H HOPMATHBHBIE AKTHIL, COJIep KalllHe
TpeOOBaHHI K KOHCTPYKLIMH ITOABHKHOIO COCTaBa H €ro TEXHHYECKOMY COCTOSHHIO.

Teopernueckast yactb

O0ecnieueHHe O0€30ITaCHOCTH JOPOKHOI0O ABHKEHHS HEBO3MOXKHO 0€3 €ro YeTKOH
pErIaMeHTaIH | ITOCIIEAO0BATEIIFHOI' O BEOTOIHEHIS VUPEKICHUAMH, TIPEATIPHATHAMI U
OpraHH3aIMsIMH, a TaK/Ke BCEMH I'pakIaHaMI TPeOOBaHHI HOPMAaTHBHAIX aKTOB, 0€3 CTPOroro
COOTIOZIEHHNS 3aKOHHOCTH Ha aBTOMOOHIIBHOM TpaHcriopTe. Kaxas cTpaHa ¢ pa3sBHTBIM
ABTOMOOHIIBHEIM TPAHCIIOPTOM HMEET CBOH 3aKOHBI H HOPMATHBHEIE AKTHI, COJIep KalllHe
TpeOOBaHH I K KOHCTPYKI[MH ITOABIDKHOI'O COCTABa H €r0 TEXHHYECKOMY COCT OSIHHIO.

B 3THX aKTaX OCHOBHOE BHHUMAaHHE VIEISETCS TEXHNYECKHM HEHCITPABHOCT SIM
ABTOMOOMIIA, ITPEISATCTBOBABIIINM €I'0 O€30ITaCHOHN 3KCIUTyaTal[HH. 3TO OOCTOSATEIILCTBO HMEET
OOJIBINIOE 3HAYEHHE, TAK KaK B ITpoliecce paboThl aBTOMOOWIS JETAIH IO H3HAIIIMBAIOTCS,
YBEIITHUYHBAOTCS 3a30PEl, HAPVYINAeTCs PErYIIHPOBKA Y3JI0B, OCIa0eBalOT KPEIUIEHHS JIeTalleH H
arperaToB, — BCE 3TO MOKET IIPUBECTH K BEIXOAY aBTOMOOIIIS U3 CTPOS U aBapui. 11osTOMY B
ITpaBIJIaX JOPOKHOI'O JBHKEHHS YKA3bIBAIOTCA TEXHHYECKHE HEHCIIPABHOCTH, ITPH HAJIMYHH
KOTOPKIX SKCIITYaTal[Hs aBTOMOOHIIS CUHTAETCS HELOITYCTHMOH 110 COO0paKeHH M
0e30IMaCHOCTH.

OJIHAKO OLIEHKH OJHOI'0 TEXHHYECKOI'0 COCTOSHHS aBTOMOOIIEH HeJJOCTAaTOYHO.
BHiMaTenpHOE H3YUEHIE TIPHYHH JOPOKHO-TPAHCIIOPTHRIX IIPOHCIIECTBHH MTOKA3hIBAET, UTO B
OOIBIIMTHHCTBO aBAPHH ITPOHCXOANUT ¢ TEXHHYECKH HCIIPABHBIMH, YACTO Ja’Ke HOBBIMH,
aBTOMOOHIISIMIL, a TSKecTh nmociaeacTeuil J[TII onmpenenserca He CTOIBKO H3HOIIIEHHOCTHIO
Y3JI0B H J€TalIeH, CKOIBKO COOTBETCTBHEM KOHCT PYKI[HH aBTOMOOIIEH CIIOMHBIM YCIIOBHSIM
IIOPOKHOTO ABHKEHHA. 1103TOMY B HACTOMIIEE BPEMS CTalla OUEBHIHON HEOOXOIHUMOCTE
OITPENEIIEHH S COBEPIIIEHCTBA KOHCTPYKIMH aBTOMOOWIS B OTHOIIIEHHH €r0 O0€30ITaCHOCTH U
paszpaboTKa CHCTEMEI ITOKa3aTeNeH I KOIMMYECTBEHHOH €€ OIEHKH.

B HaIleH cTpaHe HaJl YCOBEPIIIEHCTBOBAHHEM KOHCTPYKIIHH aBTOMOOHIIEH H
TIOBBIIIEHHEM YPOBHS HX 0e30IMacHOCTH paboTaroT HaydyHo-HccnegoBarenbckne (HAMMU,
HATH, HUHUAT) u yue6usie (MBTY, MAJIU, XAJIH, Cu6AJIM 1 ap.) HHCTHTYTHI,
TATOTNUETANCTTIA ATNTIN QQRHHHH-II?THTHRIITPHPﬁ H TexXHHUeCEKHe WPHBHEI‘HIH MIHI[GTEPCTE_

AJOKYMEHT NogrnncAH
SNEKTPOHHON noanchio JCYIAPCTBCHHBIC HCIIBITAHHA, B ITPOIICCCC
Ceptudimgar: 112000002A633E3D113AD425FB50002000002A6 aeT KOHCTPYKTHBHYIO 0e30IMACHOCTE H
Bnapeneu: LleBayxoea TateAHa AneKkcaHapoeHa YPMaM.

Nencreutened: ¢ 20.08.2021 no 20.08.2022



TpeboBaHN K ITOABHKHOMY COCTABY H OTJEIIbHEIM CHCTEMAM H YCTPOHCTBAM
chopmMyITHpoBaHEI B rocygapcTBeHHBIX (I"OCT) n orpacneBriX (OCT) craHmapTax, a Takke B
oTpacieBbIX HopMaIsIX (OH). OTH JOKYMEHTHI, KaK IIPaBHIIO, ITOATOTABIIHMBAIOTCS
MHHHCTEPCTBAMH H BEJIOMCTBAMH, B UM BeJeHHH HAXOSATCS 3aBOJIBI, BRIITYCKAIOIIHE
aBTOMOOHIIH, ITPHIIEITEI H 00opyHoBaHHe. MHOrHe TpeGOBaHHUS H3II0KEHEI B IIPaBIIIax
JIOPOKHOTO ABHKEHHS H ITPpaBHIIaX TEXHHYECKOH SKCIUIYaTal[HH OTIEJIbHBIX BHIOB
TPAHCIIOPTHBIX CPeACTB (aBTOMOOHIIEH, IIPHIENIOB, TPaMBaeB, TPOINIEHOYCOB).

B 1969 r. B CCCP ObBI/IM BBeJ€HEI IIEPBRBIE CIIEI[HATILHEIE HOPMATHBHEIE JOKYMEHTEI 110
KOHCTPYKTHBHOH 0€30ITaCHOCTH aBTOMOOIIEH. 1[0q00HEIE JOKYMEHTEI CHCTEMATHYECKH
TIepeCMaTpPHBAIOTCS H JOIOIHSIOT CS, UYTO ITO3BOJISIET HEITPEPHIBHO TMTOBHIINATE KOHCTPYKTHBHYIO
0e30IaCHOCTh aBTOMOOHIIEH.

Il pu paspaborke OTEUECTBEHHBIX JOKYMEHTOB YUHTHIBAETCS IIPAKTHKA
MEKIYHAPOIHBIX OpraHH3aIHI, IMEFOIIIX OITBIT B PErTTAMEHT al[HH MEPOIIPHSATHH 110
KOHCTPYKTHBHOH 0€30ITaCHOCTH aBTOMOOWIIEH H pacIolararoiiix ¢¢opMyIHPOBaHHBIMI
TpeOOBaHHAMH KO MHOTHM 3JIEMEHTaM KOHCTPVYKIHH.

PasBuTHE MeXKIYVHAPOIHBIX IIEPEBO30K I'PY30B H IMACCAKHPOB, PaCIPOCTPAHEHHE
MEKIYHAPOJHOI O TYpH3Ma ITOTPe0OBaIH YHH(PHKALHH IIPAaBHII JOPOKHOIO JBHKEHHS H HOPM
OezommacHocTH. B 1958 r. B pamkax KomureTra 1o BHyTpeHHEMY TPAHCIIOPTY EBporencKon
OxoHoMHueckoH Kommiccnn Opranmzaiyy OowpeauHeHHBIX Hammi (ESOK OOH) B JKeHeBe ¢
yuyacTHeM CCCP OpLIIO ITOAIIHCAHO COTTIAIIEHHE O TIPHHATHH eQHHOO0Pa3HEIX YCIOBHH H O
B3aHMHOM ITPH3HAHHH O()HI[HAIBHOIO YTBEPKASHHS IIPeAMET OB 000PYI0BaHHS H YacT el
MOTOPHBIX ITepeB030YHEIX cpelcTB (HokyMeHT EOK E/ECE/324—E/ECE TRANS 505).

[Tomrmo oOrux pexkomeHaanui ESK OOH B xauecTre nprinoxeHni K CormareHro 1958
r. impuHsTIa 40 [1paBrin, B KOTOPBIX COJIEPKATCS KOHKPETHEIE TPEOOBAHMS K Pa3IIHYHEIM
CHCTEeMaM, y3j1aM, arperataM M IipHoopaM aBTOMOOHIIEH B OTHOITIEHHH €I'0 O€30ITaCHOCTH.
CdopmymipoBaHbl TpeOOBaHHS K CBETOBBIM H CHTHAIbLHBIM cHcTeMaM (Ne 1—8, .19, 20, 23, 31,
37, 38), kK peMHsIM Oe301macHOCTH H cHaeHbIM (Ne 14, 16, 17, 25), k pyneBomy yirpariieHHto (Ne 12),
K TopMO3HOH cHcTeMe (Ne 13), k mmmHam (Ne 30). HopMaTHBEI IO ITACCHBHOM 0€30MMacHOCTH
H3102keHbl U [ IpaBumax Ne 9. 10, 15, 24. I1pasmna EOK OOH OTHOCSATCSA B OCHOBHOM K JIETKOBBIM
ABTOMOOHJISIM, OT€YECTBEHHEBIE JIOKYMEHTEI — K TPAHCIIOPTHBIM CPEeICTBAM BCEX BHJIOB.

CormacHo npuasaToil EDK OOH knacchHKalpy TpaHCIIOPTHBIE CpefCTBA JEIISITCS Ha YeThIpe
KaTeropHH, 0003HaYaeMble COOTBETCTBEHHO HHieKcaMH L, M, N u O. Kareropus L oObeHHSIET
TPaAHCIIOPTHEIE CPEACTRA, HMEIOIIHE MeHEee YeThIPeEX Kojec H MoIHYio Maccy MeHee 1000kr. Ha Hix
pacrpocrpansrorcs I pasiia EOK OOH Ne 1—3,9, 10, 13, 15,19, 20, 23, 31,371 38. B
KaTeropHro M BKIIFOYAOTCS TPAHCIIOPTHBIE CPeICTBA, HMEFOITHE TPH HIH YEThIPE KOJeca H ITOJIHYIO
maccy 6omnee 1000 k.

Cro/1a BXOJAT IPAaKTHYECKH BCE BHBI JIETKOBBIX aBTOMOOIIEH H aBTOOYCOB. Ha HIX
pacripocTpansrorcs [papmna Ne 1—r21, 23, 25—28, 30— 35, 37—39. Kareropus N oObeHHSIET
TPaHCIIOPTHBIE CPEACTBA I IIEPEBO3KH I'PY30B, HMEIOIIHE TPH HIH YeThIPE KOIeca H ITOITHYIO
maccy 6onee 1000 xr. Ha TpaHCIIOPTHEIE CPEACTBA 3TOH KaTETOPHH PaCIIPOCT paHsroTcs IIpaBmia
EDK OOH Ne 1—r0, 13, 15, 18—20, 23, 28,31, 37—39. Ha TpaHCIIOpTHEIE CpeACcTBA KaTeropHH O
(TIpHIIENBI M OIYIIpHILENBI) paciipocTpanstorcs [Ipamna EOK OOH Ne 3, 4, 6, 7, 13, 23, 37,
38. OCHOBHEBIE TPEOOBAHHS IEPEYHCIIEHHBIX BRIINE JOKYMEHTOB H3JIOKEHBI HIHKE.

Anmaparypa m MaTepHAJIbI:
HopMaTHBHEIE JJOKYMEHTHI

AOKYMEHT NOANMMNCA
SNEKTPOHHOWM NOAMNUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu:- ' lWe6ayxosa TatbAHa AnekcaHapoBHa .dACHOCTH.

ThI JOIIZKHEBI PYKOBOJACTBOBATLCAA OOIIMMI JJIT

Nencreutened: ¢ 20.08.2021 no 20.08.2022



MeTtomiKka ¥ MOPATAOK BbINOTHEHHA PAdOThI

JlaHHas padora SBISIETCA AHAITHTHYECKOH M IIPeATIOoNaracT H3yUeHHe IBYX — TpexX
HOPMATHBHBIX JOKYMEHTOB (COITIaCHO 3aJaHHI0 PYKOBOAHTEIS) IT0 Oe30ITaCHOCTH
TPAHCIIOPTHBIX CPEACTB, C IIOCIIEAYIOIIHM aHAIM30M H BRIBOAAMH 00 00eCIIeYEHHH HMIH
0e30ImaCHOCTH ABHKEHH . M3yyaeMbIe CTYIIEHTOM HOPMAaTHBHEIE JOKYMEHTHIL, JOIKHEI
KOHTPOIHPOBATh KaKOH TO KOHKPETHEIH y3el arperaT (CHCTeMYy) aBTOMOOHIIS.

Harprmep: Usyunts Ipasmino EOK OOH Nel u cOOTBETCTBYIOIIHE EMY
oTeuecTBeHHbIe 3aKoHOoMaTelIbHbIe akThl (['OCT 3544—75 «®apsl ganbHero H OJIHKHETO
cBera aBToMoOunen», 'OCT 8769—75 «lIpuOopel BHEIIHHE CBETOBBIE AaBTOMOOHIIEH,
TPAKTOPOB, IPHIIEIIOB H APYTHX TPAHCIIOPTHEIX CPpeAcTB. PacrionoxeHHe, 1[BET,
BHJIMMOCTH» ). Ha OCHOBE ITOITyYeHHBIX JIEHHBIX IIPOBECTH aHAIH3 MHPOBOH H OTeYeCTBEHHOM
ITPAKTHKI.

[IepeyeHp HOPMATHBHEIX JOKYMEHTOB ITPHBEIEH B TaOmuie |

TabGmnmra 1 HopMaTHBHEIE JOKYMEHTEI 11O O6€30IIaCHOCTH aBTOMOOMIEH

HPEIBHJIE], EPK OOH OTeyecTBEHHBIE HOPMATHBEHBIC JOKYMCHTBI

['OCT 3544—95 «@apsl ganbHero v OIHKHETO CBETA

Ne | (acHMMETpPHYHEIE aBTOMOOHIIEN»
(papbl OJIHKHETO H ['OCT 8769—95 «lIpuOopEl BHEIIHHE CBETOBBIE aBTOMOOHIIEH,
JIaIIbHET O CBETA) TPaKTOPOB, ITPHUIIEIIOB H APYTUX TPAHCIIOPTHBIX CPEACTB.

PﬂC]’[GHG}I{EHI{E:, IIBCT, BHAMMOCTL»

Ne 2 (;mamrIbr

HaKalIHBaHUI I [[OCT 2023—75 «JlaMITel HaKaIIHBaHHS SIIEKTPHYECKHE
ACHMMETPHYHBIX (ap aBTOMOOHJILHEIE. TeXHHYECKHE YCIIOBHS»

OJIMKHETO H JaJIbHETO

CBETA)

OH 029 015—99 «TpaHCIIOpTHEIE CBETOBO3BpaIllaTElIH
(katadoTer). @opMa H pa3zMePBI, HOPMBI CBETOTEXHHYECKHX

Ne 3 XapaKTEePHCTHK. MeTOIBI HCITBIT AHH
(ceeroBo3Bpamarenn — | 'OCT 20961—95 «CBeToBo3BpamareIn aBTOMOOHIEH,
KaTa(OTHI) aBTOOYCOB, TPOIIEHOYCOB, TPAKTOPOB M TIPHIIEIIOB.

TexHH4YeckHe YCIIOBHA»

['OCT 8769—75T'OCT 3545—95 «®oHapH T'PY30BBIX aBTO-
MOOHIIEH. ['abapHTHEBIE H ITPHCOEJHHHTEIIBHEIE Pa3MePhI»

Ne 4 (nmpucmiocoOneHHS ['OCT 6964 — 02. «DoHapH BHEIIHHE CHTHAJILHBIE H
IUISI OCBEINEHH S OCBETHUTEJILHEIE  ABTOMOOMIIEH, TPAKTOPOB, CAMOXOJHBIX
HOMEPHOIO 3HaKa) MAIIlHH U IIPUIIEIIOB. TeXHHYECKHE TPeOOBaHM )

['OCT 10984 — 74 «IIpuboprl BHEIIHHE CBETOBEIE
CHTHAJIbHBIE aBTOMOOHIIEH, TPAKTOPOB, IPHIETIOB H IPYIHX
TPAHCIIOPTHEIX CpeJCcTB. HOpMEI M METOIBI HCITBITAHHH Y

Ne 5 (;mamIibI-(paper
OJDMKHETO M JalIbHETO -
CBETa)

.h'.l‘.— .i.- .r-".""!'...‘".!'"".."'."!"""".'!'!"'."!'

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



[Ipaeuima ESK OOH

OTeyeCTBEHHBIE HOPMATHBHBIC JOKYMCHTDI

Ne 7 (rmomdapHHKH
3aJHUX KPaCHBIX
(poHapeH H CTOII-
CHTHAIIOB)

Ne 8 (acHMMeET pHYHBIE
(pappl OJIMKHETO H
JalbHEro cBeTa IS
raJOTeHHBIX  JI1aMII)

['OCT 8769—75
['OCT 10984—74
['OCT 10984—74

Ne O (BHEImIHHII  IITYM
TPaHCITOPTHBIX CPEICTB)

['OCT 19358— 74*E «ABTOMOOHIIH, aBTOIIOE€3]la, aBTOOYCHI,
MOTOIIHKIIBI, MOTOPOJUIEPHI, MOIIEAEI H MOTOBEIOCHIIEIEI.
BHeIIHUA 1 BHYTPEHHHUH IOyM. lIpeaenpHO JOITYCTHMEIE YPOB-
HH. MeTOIbl H3MEPEHU S

Ne 10 ['OCT 17822—78 «YCTpOHCTBA C ABUIaTeISIMH BHYTPEHHET O
(TTOMeX OITOJaBHT eJIbHBIE cropaHusa. HopMEBI M METOABI HCIIBITAHUH Ha HHIYCTPHAIILHEIE
YCTPOHCTBA) PaJIH OTIOMEXH »

Ne 11 (mmpoyHOCTB OCT 37.0001.032—72 «3aMKH M IIPHBOIH 3aMKOB IBEpPeH H

3aMKOB H IIETENIb
OOKOBEIX JBEPEi)

OaraKHMKOB aBTOMOOHIIEH M aBTOOYCOB. T eXHHYECKHE
TpeOOBaHHU I H METOJIBI HCIIBITAHHI

OCT 37.0001.033—72 «HaBecku (IIeTIIH) JBEpHEIE
aBTOMOOHIIEH, aBTOOYCOB H TPOIJIENOYCOB. TeXHHYECKHE
TpeOOBAaHUSI M  METOJEI HCITBITAHHI»

Ne 12 (3amura
BOJAHUTENISI OT yaapa O

| PYIEBOE  YIIPABIIEHHE)

OCT 37.0001.002—70 « ABTOMOGHIIH JIETKOBEIE.
be3omacHOCTs KOHCTPYKIIHH  PYIIEBBIX VIIPABICHHI)

No 13 (TOpMOKEHHE
TPaHCITOPTHEIX CPEJICTR)

['OCT 22895—77 «TopMO3HEIE CHCTEMEI AaBTOTPAHCIIOPTHEIX
CpeacTB. TexXHHYecKHe TPeOOBAHMI)

['OCT 23180—78 «CHcTreMa CHIHAIH3ALHH M KOHTPOIS
COCTOSIHUS TOPMO3HEIX CHCTEM aBTOTPAHCIIOPTHEIX CPEJICTB.
OO0I11He TeXHHYeCKHE TPeOOBaHH»

['OCT 23181—78 «llpuBoasl TOPMO3HBIE THAPABIHYECKHE
ABTOTPAHCIIOPTHEIX  CcpeAcTB. OO0IHe TEXHHYECKHE TPeOOBAHH I
['OCT 4364—67 «llpuBOABl ITHEBMAaTHYECKHE K TOPMO3aM
ABTOMOOMIIE M aBTOITOE3I0B. | eXHHYEeCKHE TPeOOBAHU I

Ne 14 (xpennenue
peMHell 0e30ITacHOCTH)

['OCT 21015—75 «ABTOMOOHIHM JIETKOBBIE. MecTa KpEeIlIeHH
peMHeH Oe30IacHOCTH. TexHuyeckue TpeOoBaHMSI. MeTOME
HCITBIT AaHH )

['OCT 20304—74 «MaHekeH TpexXMEPHBIH IT0CAJOYHBIH.
KOHCTPYKIHA M OCHOBHEIE pa3sMephl. T eXHHYECKHE

TpeOOBaHU I
No 15 (3arpsAa3HIrOIHE [[OCT 17.2.2.03—77 «OxpaHa HIpHpoAbl. ATMocdepa.
OTpabOTaBIHE Ta3bl, CofepKaHHe OKMCH VIJIepoJa B OTPadOTaBIIHX Tra3zax
BhIJeIIsIeEMBIE aBTOMOOHIIEH ¢ OEH3HMHOBBIMH JBHrarejlsiMH. HopMel w
KapOroDnaTODHEIM MEeTOIEI OITPeNeleHH I
AOKYMEHT NoAnucAH

SNEKTPOHHOW NOANUCHIO

) «JleHTa i1 peMHENH 0€30ITacHOCTH

BIX CPeACTB. TeXHHYeCKHe TpeOOBaHMA H
THIH.

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu; WWebayxosa TaTeAaHa AnekcaHapoBHa
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[Ipaeuima ESK OOH

OTeyeCTBEHHBIE HOPMATHBHBIC JOKYMCHTDI

B3POCJIBIX ITacCaXHpPOB)

[TOCT 18837—82 «Pemmm ©Oe3ommacHOCTH A1 BoguTeleH 11
ITacCca’kHPOB aBTOTPAHCIIOPTHHIX CPeACTR. TeXHHUECKHE
YCIIOBHSD»

Ne 17 (mpo4HOCTH
CHIEHUH M HX
KPETLIIeHHH )

OCT 37.001.009—70 « ABTOMOOHIIH JIETKOBBIE.
be3omnmacHOCTP KOHCTPYKIHMH CHIAEHHH. TeXHHYECKHE
TpeOOBAaHUS M METOJBI HCITBITAHHI

No 18 (3amura oT
Hepa3peIlleHHOr 0
II0JIb30BaHHUS TpaHC-
IIOPTHBIM CPEJCTBOM)

Nel9 (TpoTHBOTYMAHHBIE
(aper)

'OCT 8769—75, I'OCT 3541-75

Ne20 (dapsrr ¢
raJIoreHHEIMH
JTaMITaMH )

Ne21 (BHYTpeHHee
000pyIOBAHHE
IacCakKHPCKOIr0
TIOMEII[EHH T

OCT 37001.017—70 «ABTOMOOHIIM JIETKOBEIE,
PAcCIIONIOKEHHE  OpPraHOB  VIIPaBIEHHS. be30ImacHOCTh
KOHCTPYKIIHH. TexHnueckue TpebOBAHUIY

OCT 37.001021—71 «besomacHOCTF KOHCTPYKIHH
BHYTPEHHEH apMarypel  3MIEMEHTOB OOOPYIOBAaHHS aBTOOYCOB
TpoiuienOycoB. TexHuyeckHe TpeOOBaHH SI»

OCT 37.001.012—70 «AsTOoMOOHIH, aBTOOYCHI,
TpoiuienOycel. OOO0O3HAYEHHS VCIOBHBIE HA OpraHax
VIIPABIIEHWM W CHTHAIBHBIX JIAMIIaX)

OCT 37.001.03-1—72 «CTeKI0onoAbeMHHKN PhIYaKHBIX
IBEPEN aBTOMOOHIEH M aBTOOYCOB. TeXHHYECKHE
TpeOOBAaHHA H METOJBLI HCITBITAHHII»

OCT 37.003.017—73 «BrIKIroyarelId  KHOIIOYHEBIE
Ha)XHMHBEIE aBTOMOOHIIBHEIE. THIIEL. ['abapHTHEIE H
TIPHCOEUHHTEIILHBIE Pa3MepPhI»

No 22 (mmemsl 111
MOTOIHKITHCT OB)

Ne23 (3amHHE (apsl)

No24 (TOKCHYHOCTB
OrpalOTaBIIHMX I'a30B

I3ETICH)

['OCT 21393—75. ABTOMOOHMIH C JH3eISMH. JI[BIMHOCTH
OoTpadoTaBIIMX ra30B. HOpPMBI H METOIBI H3MEPEHHI»

No 25 (IMOoAromoBHHKH
CHJICHHIT)

['OCT 24309— 80 «ABTOMOOHIIH JIeTKOBEIE. ITOAT OJIOBHHKH
CHIAcHHH. TexHmyeckHe TpeOGOBAaHUSI H METOIBI HCITBIT AHHI»

No26 (HAanVKHEIE

['OCT 1902— 74 «bBydepbl IerKoBbIX aBTOMOOHIIEH. PasMeph»
OCT 37.001.036—72 «3acTeXKM  KallOTOB H OaraXKHHKOB
aBTOMOOWIIEN M  aBTOOYCOB. TeXHHUYeCKHe TpeOOBaHHUS H

METObI HCITEI TAHHI)
F'OCT  13887—75% «3epkana HapyKHBIE 33JHETO BHJA

AOKYMEHT NoarnncAH | s
3MEKTPOHHOW MOAMUCHIO EOﬁH.‘IIEH, aBTOIIOE3I0B, AaBTOOYCOB H
Ceptuchirar:  12000002A633E3D113AD425FBS0002000002A6 CXHHYCCKHE TpEﬁGBﬂHHH}}
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa 78 «Ber3onmacHoCTh KOHCTPYKIHH
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OTeyeCTBEHHBIE HOPMATHBHBIC JOKYMCHTDI

[Ipaeuima ESK OOH
['OCT I4829—76 «Pyukm jgBepen  KaOMH IPY30BBIX
aBTOMOOHIIEN»

No 27 ['OCT 8769—75

(Impe Xy TIpe KT aFOIIHE

TPEYT OITbHHKH)

Ne 28 (3ByKOBas OCT 37.003.007—71 «lIpuGoprl 3BYKOBEIE CHTHAIILHEIE

CHTHAJIH3aL[HH) aBTOMOOMIIBHEIE. THIIEI, OCHOBHEIE ITAPAMETPEIM

Ne 29 (3ammmra  JIHIL
HAXOIIAIIMXCI B KaOHHe

I'PY30BBIX
TPAHCIIOPTHBIX CPEJICTB)

['OCT 12.2.023— 7G CCBT. «Kabuna. PaGouee mecTo
BOJUTEIIH. PacrionokeHe OpraHoB YIIPaBJIEHHS TIPY30BBIX
aBTOMOOHIIEH, aBTOOYCOB H TpoiieHOycoM. OCHOBHEIE
pa3sMepEl H TEXHHYECKHE TPeOOBaHH )

I'OCT 10022—75 « ABTOOYCBEI H TPOIIEHOYCHI
ropoackHe. [laccaxxupckoe rnoMerneHne, OCHOBHEIE
ITapaMeTpPhl H Pa3MepPBI»

OCT 37.001.019—71 «bes3ormacHOCTh KOHCTPYKI[HH
CHIEHbS BOAHTEIIS aBTOOyCca TporuieHOyca. TeXHHYeCKHE
TpeOOBaHHH»

['OCT 2030-1 - 74 « MaHeKeH TpeXMEPHEBIH ITOCaJOUYHBIH .
KOHCTPYKIMS H OCHOBHBIE Pa3sMepPhl. TeXHHYECKHE
TpeOOBaHHD)

Ne 30 (ImmHBEI 1714
JIETKOBBIX aBTOMOOHIIEH
H HX IIPHIIEIIH)

['OCT 4754—80 «llIHHBI ITHEBMATHYECKHE I[JIST
JIETKOBBIX  aBTOMOOMIIEH. TeXHHUYECKHE YCIIOBHSD)
I'OCT 5513 — 75**[1IHBI THEBMaTHYECKHE IS
IPY30OBEIX aBTOMOOMIIEH, aBTOOYCOB H TPOIIeHOYCOB.
TexXHHYeCKHE YCIIOBHSD)

Ne 31 (daper ¢
raloreHHBIMH
OITTHYECKHMH
Onokamu THHa SBH.)

Ne 32 (ymapHoO-
IIPOYHOCTHEIE CBOMCTRA
Ky30Ba IIpH Haes3Jle c3ajiH)

['OCT 2III'9— 76 «ABTOMOOHWIH JIETKOBEIE.
be3ormacHOCTP  KOHCTPYKI[HIH. Texriye cKHe
TpeOOBaHHS HCIBITAHHH. 11 4YacTs:

Y IapoIpoOYHOCTHERIE CBOHCTBA Ky30Ba IIPH Hae3lle
C3aH»,

Ne 33 (ymapHoO-
ITPOYHOCTHEIE
CBOICTBA KYy30Ba
IIPH (PPOHTAIBHOM

yZaape)

['OCT 21936-76 «ABTOMOOHIIH JIeTKOBBEIEe. | eXHHUYeCKHE
TpeOOBaHHSI H METOAbl HCIIBITAHHI B YacTH

VI apHO-IIPOYHOCTHBIE CBOHCTB KY30Ba IIPH
¢dpoHTanpHOM yaape» 'OCT 20301—74

Ne 34 (1IpemoTBpaIneHHE
BO3HHKHOBEHHS IT02Kapa)

Ne 35 (pazmenieHHe
Tiejaneil yIIpaRrIeHH)

[TOCT 24350— 80 ABTOMOOHIIM IIerKOBBIe. HOXHEIE
OpraHbl VIIPaBJIICHHH. Pacrmomoxenre. TexHHUYeCKHE
TneOoRaHUg.  MeToabl HCITBITaHHH

NOKYMEHT NOANMWUCAH 76
SNEKTPOHHOW Noannceio
Ceprudmrar:  12000002A633E3D113AD425FB50002000002A6 — 76 {{ABTﬂﬁy{:LI HAaIIBHET O
BHEHEHEHI LUEEI'E}I’I{}EE TateAHa HHEHEEIH,D,[JDEHE IECCHEHPEEGE ]_[IDMEH[EHHE OEHDBHLIE
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HPHBHJIE], ERK OOH OTeyeCTBEHHBIE HOPMATHBHBIC JOKYMCHTDI

Ne 37 (;mamitel I'OCT 2023 — 75 JlaMimel  HakKaJIHBaHMS

HaKaJIHBaHH ) MEKTPHYECKHE AaBTOMOOMIIBHEIE, TeXHHYECKHE
Tpe OOBAHH D)

Ne 38 (3amHHIT

IIPOTHBOTYMAHHBIN I'OCT 879— 75

(poHaph )

I'OCT 1578—76 «CrmuagoMeTpsl aBTOMOOHIIBHEIE H
MOTOI[HKIJIETHBIE C IIPHBOIOM OT THOKOTO Balla.

Ne39 (aBTOMOOHIBHEIE TexHHyeckue TpeOOBaAHHSD)

CITHJIOMETPHI) ['OCT [12936— 67 «CriHgoMeTphl aBT OMOOHIIBHEIE C
MEKTPOIIPHBOIOM H ITHTAaHHEM OT OOPTOBOHM CETH.
TexHHyecKHe TpeOOBaHHSA

Ne 40 (TOKCHYHOCTB ['OCT 17.2.2.03—77 «OxpaHa nmpupoasl. ATMocpepa.
OTpabOTaBIIHX Ia30B CoJiepKaHHEe OKHCH YITIepoJa B OTpadOTaBIIMX TIa3ax
TPAHCIIOPTHBIX aBTOMOOHIIEH ¢ OEH3MHOBBIMH JABHrarelsiMH. HopMmel u
IBHTATEIIEN C IIPHHYIH- MET OBl OITPe eI EHIL

TCIIBHEBIM BH}I{HI‘HHHEM)

OCT 37.001.211—78 «be3onacHOCTh KOHCTPYKIHH
aBTOMOOMIIEH. BHYTpeHHee O0OpPYIOBAHHE IIEPEeAHEN YaCTH
CaJIOHA KY30BOB JIETKOBBIX aBTOMOOHIEH. TexXHHYeCKHE
TpeOOBAHHSI H METOABI HCITEITAHHH»

['OCT 22734 — 77 «ABTOMOOHIH JIETKOBEIE. O830PHOCTE C
MecTa BomguTensd. TexHuueckHe TpeOoBaHHSI. MeTOHbl
HCIIBITAHHH

OCT 37001.209—78 «3epkajna 3aQHero BHJa JIETKOBBIX
aBTOMOOHIEH U aBTOOYCOB 0Cc000 MaIoro Kiuacca. TexXHHYeCKHe
TpeOOBaHHI»

KoHTpobHBbIE BOIIPOCHI:

1 . HeoGxoauMOoCTh IIPaBOBOI0 PErYIHPOBAHH A KOHCTPYKIIHH H TEXHHYECKOI'O COCTOSHHU A
aBTOMOOHIIA.

2 BHABI HOpMAaTHBHBIX JOKYMEHTOB IT0 O€30IMaCHOCTH TPAHCIIOPTHBIX CPEICTB.

3 TpeboBaHH I HOPMAaTHBHBIX JOKYMEHTOB ITPEABABIISEMBIE K TOPMO3HOM CHCTEME

4 TpeboBaHM S HOPMAaTHBHBIX JTOKYMEHTOB IIPEABABIISEMEIE K PYIIEBOMY VIIPARIEHHIO

5 TpeboBaHM I HOPMAaTHBHBIX JOKYMEHTOB IIPEABABISEMEIE K OCBEIINEHHIO H CBETOBOM
CHUTHAJIH3al[HH aBTOMOOHIISI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JIABOPATOPHOE 3anarueNe3.

KoMIIoHOBOYHBIE mapaMeTpbl ABTOMOOHJIA H HX BJIHAHHE HA 0€30MIaCHOCTh
JAOPOKHOIro I1BHKCHHHA

HE.]II:I O3HAKOMHTHCS ¢ KOMITOHOBOYHBIMH IMapaMETpPaMI aBTOMOOHIIS H X BIHMSHHE Ha

0e30I1acHOCTh JOPOAHOI'O ABHKCHHA.

AKTYaJILHOCTh TEMBbI:

KoMIIOHOBOYHEIE ITapaMETPhl aBTOMOOWJII I UX BINSIHIE Ha O€30MaCHOCTH
JIOpOXKHOro JBmkKeHusd COBpEeMEHHOE COCTOSAHHNE HSKOHOMHKHN Poccuiickoil
Denepanl  XapaKTEPUBVIOTCA  IIEPEXOJOM K  PBIHOYHBLIM  OTHOIIECHHSIM
SKOHOMHUYECKHX CYyOBEKTOBR XO3AMCTBOBAHUA I BXOXIAeHHEM Poccuu B MUpOBOE
XO3SCTBO.

Teopernueckast yactb
1.1. PacueT MHPHHEL JHHAMHYECKOT 0 KOPHA0pa

[Tox muHaMITYECKHM KOPHIOPOM aBTOTPAHCIIOPTHOIO CPeJICTBA ITIOHHMAETCS IIHPHHA
ITOJIOCHI JOPOrH (Ipoe3 kel YacTH ), HEOOXOMMMOMH IS 0€30IMacHOr 0 €ro ABH)KEHH S C 3aJaHHOH

CKOPOCTBIO.
Ha rpsvoymHefHOM yJ4acTKe THHAMHYECKHH KOPHAOP ONPEeAelIIOT 110 SMITHPHYECKHM
(popMyIIaM CIeAYIOIIEro THIIA:
B, =al'+ B, +0,3; (5.1)

rJe o - Ko3(] pHIIHEHT, 3aBHCSIHHA OT KBAIH (PHKAITHH BOAUTEIT H €TI0
TICHXO(PH3HOTOrHYecKoro cocTosaHus, o= 0,015 - 0,054; B, - raGapuTHas IIMpHHA aBTOMOOHILSL,
M, V - CKOPOCTh ABHIKEHHS aBTOMOOHIISL, M/C.

3HaueHNI B, BEIOUPAOT IO 3aaHIIO, a CKOPOCTh ABHKEHH S 3a4acTCs B HHTepBaie or 10
10 100 xm/4. PacueTHbIe 3HaueHHS By, M, IToIydeHHBIe IO popMytie (5.1), yka3pBaroTca B Talll.
5.1, MO HUM CTPOSIT IpadHK 3aBHCHMOCTH JHHAMHYECKOIr0 KOPHA0pPa OT CKOPOCTH aBTOMOOHIIA -

B, =f (V).

V, KM/, 10 20 40 00 80 90 100

V, M/c

BK, M

Ha xpHBOMMHEHHOM y4YacTKe JOPOTH IMHPHHY ITPoe3Kei YacTH (JHHAMHYEeCKOTO
KOPHI0Pa) MOKHO BEIYHCIIHTh Ha OCHOBAHHH PacyeTHOH CXEMBI, ITPHBEJEHHOH Ha PUCYHKE 5. 1.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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PucyHOK 5.1 — CXeMa JBHKEHHS aBTOMOOHIIS Ha KPHBOIHHEHHOM YYaCTKE
M3 3TOH cXEMBI OUEBHHO, UTO
rac Ry, Rey, - HApYKHBIN M BHYTPEHHHUN rabapHUTHBIE PaJHYChI IIOBOPOTAa aBTOMOOHIIL,
B'y - rabGapuTHad IMIMpHHA IIPOE3KeH JOPOTH B CTaTHKE, T.€. 0€3 ydyeTa CKOPOCTH H
TTOIIPaBOYHOr0 KO3 (p(HI[HEeHTa (3araca), IpHHHMAeMOIO B pacueTaxX paBHBIM 0,3 M. Kak
H3BECTHO, CPEAHHH pajHyC ITIOBOPOTA (TpaeKTOPHS ABHKEHHS TOUKH ITEpECEYEHHS OCH 3a{HETO

MOCTa M ITPOIOJIBHOH OCH aBTOMOOHIIS) ONPEAeIIIeTCs IT0 (hOpMYIIE:
R.,=L/tg0, (5.3)
rjae L - 6aza apTOMOOHISL, M, O — YTOII ITIOBOPOTA VIIPABIIIEMEBIX KOJIEC, TPajl.
3azaBasich BENMMYHMHOH yria 0 1o gopmymne (5.3) onpeneisnoT Rep, 3HAUEHHS KOTOPOro

3aHOCAT B Tadmie 5.2,
M3 pucyHka 5.1 BHIHO, UTO

Ry, =R, —0,55_;

Ry =+/(L+C))' + Ry +B,)’; (5.4)

rjae C; - IepeHHHA CBEC aBTOMOOHIIA.

PacuerHbie 3HaYeHHT Ry, Ry M By, BEIUmCIeHHBIE 11O popMymaM (5.2-5.4), 3aHOCST B
Tabnuiry 5.2, a BemMuruHel B, 1 C, JaHBI B 3aJaHHH, T.€. BEIOHPAIOT B 3aBUCHMOCTH OT MapKH
aBTOMOOMIISL

JIns pacyeTra JHHAMHYECKOI O KOpHAOpa By Ha KPpHBOIIMHEHHOM YYAaCTKE, B 3aBHCHMOCTH
OT CKOPOCTH H VI'JIa IIOBOPOTA YVITPABJISIEMBIX KOJIEC, 3HAUEHH I V 3aJal0TCS C YUETOM
IoKazaTeIeH YCTOMYHBOCTH ATC, a IpeieIbHOE 3HaUEHHE O 3aacTCs 10 TEXHHUYECKHM
XapaKTepHCcTHKaM aBToMOOWTSA. Bcee 3HaueHNSI Bk, paccunTaHHbIe 110 popmyTie (5.1),
ITOJICTABIISII B Hee BMecTO Ba 3HaueHHs B'K, 3aHocAITCSA B Ta0nI.5.2 H CTPOST IpahHKH
3aBHCHMOCTH JHHAMHYECKOI O KOPHI0pa OT YITIa IIOBOPOTA VIIPABJISIEMBIX KOJIEC IIPH Pa3sHBIX

SHAUYCHHAX CKOPOCTH ElBTGMGﬁHJIH: KaK IIOKda3dHO Hd PHCYHKE 5.2.

Tabmmrad.2
PacueTHbIe 3HAaUeHHS ITAPpaMETPOB IS OITpeeleHH I By Ha KpHBOIIHHEHHOM YUaCTKE

ch

AJOPOTH
0, rpan. 2 4 8 12 16 20 24
P m
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Bg, KP, (Vzl 0 I{WII)

By, KP, (VZQD I{WII)

Rl

0 4 8 12 16 20 24 28 Q,rpax

Puc. 2. I'padpHK 3aBHCHMOCTH JHHAMHYEeCKOI'O KOPHAOPpa OT yIlIa IIOBOpOTa
VITPaBIISIeMBIX KOJIEC aBT OMOOHIIS

KoHTpoJ/IbHBIE BOIIPOCHI:
1. Yrto Takoe cTaOMIN3UPYIOMIEE CBOMCTBO MINH?
2. Kakune pazMephl kojec (IMCKOR) BIILIIOT Ha aKTURHYIO O€30MaCHOCTE?
3. Kakme cucTeMhbl BXOJISIT B TOPMO3HOE yIIpaBjeHue?
4. Kakmne nparuwiaa EOK OOH pernmaMeHTHPYIOT TOpMO3HEIE CBOIICTBA?
5. Yto Takoe aHTHOJIOKUPOBOUHAS CHCTEMA?

OJOKYMEHT NoanmvucAH
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JIABOPATOPHOE zansatueNe 4.

HcciiejoBaHHe TAT0BO-CKOPOCTHBIX CBOICTB ABTOMOOHJIA B 3AaBHCHMOCTH OT JIOPOKHbIX
YCJIOBHIH.
IeJb: IIPHOGPECTH HABBIKH HCCIIEQOBAHH S TSATOBO-CKOPOCTHBIX CBOHCT aBTOMOOHIISA Ha

PA3IIMYHBIX PCHIHMMAX H YCIIOBHAX JBHAKCHHIO.

AH"I’YH.J]LHUCTL TEMDbI.

[Ipu pasroHe ¢ MaKCHMAaJIbHBIM YCKOPEHHEM BO3HHKAIOT OOIBIIHE HHEPITHOHHEIE
HAIPy3KH, HETIPHUATHO JEHCTBYIOIIHE Ha ITACCaKHPOB H BOAHUTEIS. I10aTOMY B OOBIYHBIX
YCIIOBHSX JBH KeHH S YcKopeHHe He ITpeBbIacT (0,5—0.,8) jiuay, JOCTHIASA ITPedeIbHBIX
3HAYEHHH JIMIIB B OCOOBIX CIIYYASIX: HAIIPHUMED, ITPH JHHAMHYECKOM IIPEOIOIIEHHH KPYTOrO
IOJIbeMa, B IIpoliecce 0OrOHA WM ITPH BBIXOE U3 CIOKHOH JOPOXKHONH CHTYAL[HH.

TEGPETH‘IECHHH HacCTb

CHIIBI H MOMEHTHI, AeHCTBYIOIIHE Ha aBTOMOOHIIb, KOTOPKIH pa3TOHSAETCS Ha ITOTbEME,
ITOKa3aHbI Ha pHCYHKe 2.1. M3 TeopHH aBTOMOOHIIS H3BECTHO YPaBHEHHE JBHKEHH S
aBTOMOOMIISL, CBSI3BIBAKOIIEE STH CHIIBI:

P.—P,-P,-P,=0 (2.1)

rae P, — ciiIa TSTH Ha BeIYIUX KOJlecaxX aBTOMOOHIIS,

P, — nipuBeJieHHasl CHIa HHEPLIMH aBTOMOOHILS,

P, =P, —P; — cHia CONPOTUBIEHH JOPOTH ( . —CHITa COMPOTHBIEHHUS KaYeHHIO,

P 7 CHIld COIIPOTHBIICHHAA HG,[['LEIVI}");

P 5 —CHJId COIIPOTHBIICHHA BO3YXA.
PHCCMGTPIM ITOCIICAOBATCIIBHO 3TH CILUIEL.

Puc 2.1 CHmbl, JeHCTBYIOIHE Ha aBTOMOOHIIB IIPH JIBHKEHHH Ha ITOABEM
Cuna msaau P IIpeAcTaBIsIeT COOON OTHOIIEHHE MOMEHTA MT Ha IMONYOCSIX K PaIHyCy I
BeIVIIHMX KOJIeC ITPH PaBHOMEPHOM JABHKEHHH aBTOMOOHIIS:

MU n
PTZPT: b il : (2.2)

r r
rae M, — 3(p(PeKTHBHBIN KPYTSIIHII MOMEHT JBHTraTenss, HM;

Ump:, 1,, — COOTBETCTBEHHO IEPeIaTOYHOE YHCIO U KIIJ] TpancMuiccH.

D@ (PeKTHBHBIH KPYT I MOMeHT JABHIaTelIs, pa0oTaroIero ¢ IIOMHOH Harpy3KoH, T. €.
ITPH ITOJTHOCTHIO OTKPBITOH JIPOCCEIIFHOH 3aCIOHKE (KapOKpaTOPHEIN ABHIATENb ) HIIH

MaKCHMaJILHOH ITojjaue TOITJIHBA B ITIJOTHPBL (_I[HBEJ]L):, OITPpEACIATOT 11O SKCIICPHMCEHT aJIBHBIM

AOKYMEHT MNOAMNUCAH OpMYITaM.
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N ® w |
— & 1T1a
rge N, — MaKCHMAaabHas MOIIHOCTb JBHTATEIl,

@,, - YITI0Basi CKOPOCTh KOJIEHUATOoro Bama mpu N, __ ., paz/c;

a, b, ,c,, — SMIIHpHUECKHE KO3()(PHUIMEHTRI, IS YeThIPEXTAKTHBEIX KapOropaTOpHbIX

aBurareneit a,, =b,, =c,, =1 U9 ABYXTaKTHBIX qu3enei a, = 0,87, b, = 1,13, ¢,, = 1; ans

YeThIpeXTaKTHBIX JH3eNIeH a,, = 0,53; b, =1,56; ¢, = 1,09

Dopmyiy (2.3) MOKHO HalTHCaTh cIeIYIONHM 00pa3oM (depe3 CKOPOCTh aBTOMOOHIIA):

~ Nemax 7,

P. =
T v,

14
Vi

V
Vi

=

(2.4)

I'Ac VN_ CKOPOCTDb ElBTGMGﬁHJIH, COOTBCTCTBYROIIIAA MaKCHMaJIbHOH MOIITHOCTH

IBHTATEIS, M/C.

KTIJ] TpaHCMHCCHH 3aBHCHT OT TPeHHSI MeKAY 3YObSIMH IIecTepeH, B MOAIIHITHHKAX H
CallbHHKAX TPAaHCMHCCHH, OT KOTHYECTBa H BI3KOCTH Macia, 3aJJHTOro B KapTephl KOPOOKH
Iepejay, H BeJYIHX MOCTOB, a TaKkKe OT BeJIMYHHEI IIepefaBaeMoro MoMeHTa (Tabmuifa 2.1)

CepTtudumkar:
Bnapeneu:

Tabmima 2.1
KIIJ] TpaHCMHCCHH pa3sIHYHBEIX THITIOB aBTOMOOHIIEH

THII TPaHCIIOPTHOT'O CPe/iCTBa 3HaYEeHHE
JIerkoBbIe aBTOMOOHITH 0.90 -0.,92
['py30BEIE aBTOMOOHIIH H aBTOOYCEI 0,82 - 0,85
['py30BEIE aBTOMOOHIIH ITOBBIIIEHHOH ITPOXOIHMOCTH 0.80 - 0,85

CHy COOpOTHUBIEHUS JOPOTH ONPEAEILIIOT 110 (pOpMYyJIE:

P, =G(feoso, +sinoy), (2.5)

rae G — Bec aBToMoOuns, H, f — ko3 priineHT COMpOTHBIEHHS KaUeHNIO, &, —

YT OII IIPOJOIIBHOTO YKIIOHA JOPOTH.

Ha [IOJbCMAX VYI'OJI G CHHUTAOT IIOJIOKHUTCJIBHBIM, Hd CIIYCKAX —

OTpHUILIATEILHLIM.

Koa(pHIieHT cOrmpoTHRIIEHH I Ka4eHHIO 3aBHCHT ITaBHBIM 00pa30oM OT THIIA H
COCTOSIHHS IIIHMH H JOPOTH, a TaKXKe OT CKOPOCTH ABHKEHH S aBTOMOOWIS. /{71 oIpeaeIeHI S
ATOro K03 pHIeHTa MOKHO BOCITONIB30BATECS AMITHPHYECKOH (hOPMYIIOi

S =7 1+ : (2.6)

g

rae — KO3((HIHEHT COMPOTHRIIEHH I KAUeHHIO ITPH MaJIbIX CKOPOCTSIX ABHKEHHT, OH —
SMITHPHYECKHH KO3()(PHIHEHT, 3aBHCSIIHI OT THIIAa IITHH H paBHBIH B cpegHeM 1400—1600.

[Tpu mpHOIHKeHHBIX pacyeTax KO3(] PHIMEHT f, YaCTO CUHTAIOT IIOCTOSHHBIM, PaBHBIM
ero cpeJHeMY 3HaueHHI0. Ha moporax ¢ acambTo- H I[eMeHTO0eTOHHBIM ITOKPBITHEM,
HaXOJ[SIIHMCS B OTIIMYHOM COCTOSIHHH, f; = 0,014 - 0,018, a B yIOBIETBOPHTEILHOM COCTOSIHHH
fo=0,018 -0,020.

CIUTIOH COITPOTHRIIEHHS BO3AyXa PB HA3BIBAIOT PaBHOAECHCTBYIOIYIO 3JIEMEHTAPHBIX CHIL,
pacIIpeelIeHHEIX 10 BCel ITOBEPXHOCTH aBTOMOOHIA. TOUKY IIPHIIOKEHHS 3TOH CHJIIBI HAa3hIBAIOT
MEeTaLIEHTPOM aBTOMOOHIIS CHiIa COMPOTHRIIEHHS BO3IYXa

NOKYMEHT MNOOMNWCAH
SNEKTPOHHOW NOANMUCHIO
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rje k,— K03 HITHEHT COMPOTHBIEHHS Bo3AyXa (KoapdHIMEHT 00TeKaeMOCTH),

[ 1
3aBHCSIIHI OT (POPMBI H KadecTBa OTIEIKH ITOBEPXHOCTH aBTOMOOHIIA, He /nt'™, F,— noGopas
3
TIIONIAIb aBTOMOOMISL, M~

B 1a01n. 3 nipuBeieHEI cpeIHHE 3HAYeHH I KO3(] pHiieHTa 00TeKaeMOCTH H JIOOOBOH

TIIIOIIAH.
Tabmma 2.3
Cpemnue 3HaueHHSI KB 1 FB

ABTOMOOHIIH Ks, H c/m FB. M-

JIerKOBEIE 0,2-0,5 1,5-2,8

[ py30BEIE 0,6-0.7 3,0-5,0

ABTOOYCHI 0,24 - 0,40 45-06

['OHOYHBIE H CIIOPTHBHEIE 0,13-0,15 1,3-1,5

HPHEE,I[EHHEIH CHIId HHCPILHH P, aBTOMOOHIA ITPOIIOPHHOHAIIbHA €I'0 MdCCC H YCKOPCHHIO

Py =Mjo,,, (2.8)
rae M — mMacca aBTOMOOHIIS, Opp — KO3()(PHIHEHT y4eTa BpaIl[arOIIHXCs Macc,
OIIPEIEISIEMBIH IT0 (POPMYIIE:
J oy Drplly + JK
5
M r-
rae J,;,— MOMEHT HHEPIIHH MaXOBHKA H CBSI3aHHBIX ¢ HUM JIETallEH JBUTaTeNls 1
CLIETUIEHHUSL, KTM
JK - CyMMAapHBIiT MOMEHT HHEPIIH BceX KOlIéc aBTOMOGIILSL KT*M-. KosdduipieHT Spp
ITOKAa3BbIBAET, BO CKOJILKO pa3 3HEPIHs, 3aTpauyHBacMas ITpH Pa3rOHE BPaI[ArOIIXCS H

ITOCTYITATEIIFHO ABHKVIIMIXCS JeTalleH aBTOMOOIIS, OONBIIE SHEPIHH, HEOOXOMHMMOH I
pasroHa aBTOMOOHIIS, BCe JeTallH KOTOPOro JABHIKYTCS TOIBKO ITOCTYITaTEIbHO.

Ecimi TouHOe 3HaueHHe MOMEHTOB HHEPIHH JM, H JK HEH3BECTHO, TO KO3()(PHIMEHT Opp
ONPEEISFOT IO SMITHPHYECKOH (POpMYTIE

S'+68"U;
Osp =1+ ( M, :,
M
rme 6 = 6"~ 0,03+0,05; U, — nepexarounoe umncio kopooku nepepay; M —

Opp =1+ :, (2.9)

(2.10)

Macca aBTOMOOHWIIS ¢ TTOJTHOH Harpy3Kkoii, kr; M — Macca aBTOMOOHIIA ¢ JaHHOH Harpy3KoIl, KT
MaxkcHMaIbHYIO CKOPOCTh aBTOMOOHIISI MOXKHO OIPENETNTS aHATTHTHYECKH HIIH

rpadoaHaTHTHYECKH. [[15 aHATMTHYECKOTr O pacyeTa IOACTaBHM B (popMyITy (2) 3HaYeHHS CHII
COTTIACHO BhIpakeHHsM (2.3) - (2.9):

N e . max 7-p HMerMi_EM Vi -
" L v v 2.11)
-G| f, 1 +sina, |-M8g,j-WV =0
Ay

CIpylnImpyeM WIEHBI ¢ OJHHAKOBBEIMH CTEIIEHAMH V:

AV?* _RU —C +D =0
NOKYMEHT NoanmcAH
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NE b G
A = ”“’I;? - CM+£+WB
VN ﬂf’:
N
rae: B, = E”“’Ij?mp (2.13)
Vy
N
C = a2 ay —G(fy+sinay ) D, = M&y,
Vy
[Tpn MaKcHMaIBEHOH CKOpPOCcTH ] =0 H
AV =BV =C. =0 (2.14)

PEHIEIH ATO }fpaEHE:HIIE:, HaxXOIJHM
Ve = (B + \/Bf +44.C)/(24,). (2.15)

[Ipu rpadoaHamuTHIeCKNX pacdyeTax OOBIYHO IIPUMEHSIIOT METO/ CIJIOBOTO
OastaHca aBTOMOOMITA. ONpEeAESIIIIOT BEMYUNHY CUJIBI TATH JJI1 HECKOJILKIX
3HAYEHUI CKOPOCTHU U II0 TOUKAaM CTPOAT KPUBYIO PT 11 BRICIIEH IIepejaunl B
KoopauHatax V - P (pucyHok 2.2). B HuxkHeil yactu rpaduka HaHOCSIT KPHBYIO
Pn amsg ogHoro 3sHauyeHNs yIia o7 BBepX OT 3TOHN KPUBOI OTKIIaJBIBAFOT
BEITMUYNHEI COIIPOTURIIEHN BO3ayXa. I I0OCKOILKY HY )KHO OIIPEIEINTh
MaKCHUMaJIbHYIO CKOPOCTh, TO IIPH PacueTe OrPaHUYHBAIOTC HEOOIBIINM
YIICJIOM TOUEK (TpU-UeTEIpE ), 3aJaBasich 3HaUeHISIMH V, onuskumu k V' KpuBas
CYMMAapHOI'O CONpOTHRIEeHNI PO + PB oIpeaerseT CIIy TArd, HeoOX0qUMYIO
IULI IBUJKEHIT aBTOMOOMIIS 10 TaHHOIL fopore ¢ V' =const. Ecin kxpuBasi CUIIEB
TSITH Pm OpoXOoaUT BeIIIE KpUBOIl PO + Pe, To oTpe3kn P3, 3aKIOUYeHHEIE
MEKJTy STHUMI KPUBLIMHU, NPEACTARIAIOT COO0I HEpEalIn30BaHHYIO YacTh - 3Andc
CUJIbL MA2YU. 3aTlaC CIUILI TATH MOJKHO HCIIOJNB30BATE JJI [IPEOA0OJIEHI
[IOBBIIIIEHHOTO CONPOTURIIEHNA JJOPOTHU (YBEINUEHNE [ WIN () YUIN JIJI pa3roHa
aBTOMOOWISL. MakCcUMaJIbHY O CKOPOCTB V) HAXOMIAT II0 a0CIICCE TOUKU
nepecedeHns KpurblX Pt 11 P + PB, Tak kak mpu 3TOM 3aliac CIIbI TATH, a
CJIEJIOBATEJILHO, U YCKOPEHMNE PaBHLI HY JIFO.

MaxcHMaIbHOE YCKOPCHHC aBTOMOOHIIS TaK)kKe MOKHO OIIPEACIIHTE ABYMA crroco0aMH
dHAIIHTHYCSCEIIM H Ipﬂd)GﬂHﬂJ]IITHLIEGI{[IM

P,
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J11s1 aHaTHTHYECKOr O OITpeielIeHH s YCKOPeHHS BOCIIONb3yeMcs (popMynioit (2.12), penmB
ee OTHOCHTEJIBHO J:

AV +BV +C
j=—" - - (2.16)
Dc
[TpomuddepenimpoBa BeipaxkenHe (2.12) mo V H mpHpaBHSIB IIPOH3BOIHYIO HYIIO,
HaiiJieM 3HaueHHe CKOPOCTH, ITIPH KOTOPOi YCKOpPeHHE aBTOMOOHIIS JOCTHT aeT MaKCHMAaJIEHOI O

SHAQUYCHHA.

B
J = —< 2.17
= (2.17)

[TomcraBHB 3TO 3HaYeHHE B (popMyIry (2.12), onpeaeanM MaKCHMAalIbHOe YCKOPEHHE Ha
IaHHOH TIepeIaye:

BZ
=(——+C)/D 2.18
J e (4A r:) € ( )

[

[Tpu rpadoaHaIHTHYECKOM OMpeAelIEHHH jInax 3aJal0TCsI HeCKOIbKIMH 3HAUYSHHSIMH
CKOPOCTH H PacCUHTHIBAIOT 110 popMydIe (2.12) BeIHYHHBI YCKOPEHHS IIPH padoTe JBHIATEIS C
TIOJTHOH Harpy3Koi. [IocTpoHB 1o TOUYKaM B KOOpAHHATaX V - ] KPHBYIO YCKOPEeHHH, ITPOBOISIT
KacaTeJIbHVIO K HEH, ITapaJUIEIbHYIO OCH a0CIHCC, KAaK II0KAa3aHO Ha PHCYHKE 2.3.

OpanHara TOYKH KacaHHA OIPEEISET BENHYHHY YCKOPEHN, MAKCHMAIIEHO BO3MOMXKHOI O
Ha JaHHOH JOpPOre.

[Ipu pasroHe ¢ MaKCHMAaIIbHBIM YCKOPEHHEM BO3HHUKAIOT OOJIBIIINE HHEPIITHOHHEIE
Harpys3KH, HETIPHSTHO AeHCTBYIOIIHE Ha ITacCakXHUpoB U BOAUTEI. [1o3TOMY B OOBIYHBIX
YCJIOBHSIX JBH)KeHHA ycKopeHHe He ITpeBbIacT (0,5—0,8) jinan, AOCTHTas IIpeJIelIbHBIX
3HAUEHHH JIMIIb B OCOOBIX CIIYYasX. HAIIPHMED, IIPH JHHAMHIYECKOM IIPEOIOIIEHHN KPYTOr'O
IOAbEMA, B IIpOIlecce OOTOHA HIIH ITPH BEIXOAE M3 CIOKHOM JOPOKHOM CHUTYaI[HH.

Jmic &
N
Jmax
AN

PHcyHOK 2.3 - H3MeHeHHe YCKOPEHH S IIPH ABHKEHHH ¢ BKIIOUEHHJI BEIEIIE]T ITepejayei.

Anmaparypa 1 MaTepHaJIbI.
MHKPOKaIbKYIISITOPEI, IIporpaMMHoe obecrneuenne MS Excel.

YkazaHHuA 10 TeXHHKe 0e30IacHOCTH

HPH BBOIOITHEHIH pﬂﬁDTLI CTYIACHTEBI JOIHBI PYKOBOJCTBOBATECA OOIIMMH JJI5
WE@I—[&IX E],}",I[HTDPI]I”I IMpaBHIIaMH TCXHHEKH 0e30ITaCHOCTH.
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M cXOMHBIMH JaHHBIMH JUIS BRITIOMIHEHH S Pa0OTHI SBISIOTCSI HEKOTOPBIE OLIEHOYHEIE
ITapaMeTphl aBTOMOOHIIEH (Tabrma 5.1).
Tabmna 2.1 - McxomHele qaHHbIE K paboTe

No
IEf ABTOMOGHITB I}I{EE? p[z;[j’; u,., I, M Hﬁ?’mz G, xkH FI?;;[ |
Ta
1 | Baz2110 59,4 440 4,0 0,28 0,56 11.6 +6
o | BAS2IL g6 s 560 4,1 0,28 0,59 143 3
JKHrynu
3 “h”lz‘ﬁﬁf”' 55,2 580 42 0,29 0,59 148 8
g | 125310 70,7 450 4.1 0,31 0,69 18.2 +2
Borra

8 | TIA3-672 84.6 320 6,0 0,46 2.03 78.3 +4
o | JIA3-695H | 1104 | 320 75 0,49 252 | 1142 0
10 | JmA3-677 | 132,5 320 8.6 0,49 236 | 1405 +3
11 | YA3-451M | 515 400 5,12 0,38 2.08 26.6 +8
12| TA3-53A 84,6 320 6,8 0,46 2,53 74,0 5
13| B3WUJ-130 110,4 | 320 6,3 0,48 3,02 05,2 -7
14 | KamA3-5320 | 154.6 260 5.9 0,49 474 | 1530 | +14
15| MA3-550A | 132.5 210 7.2 0,50 3,64 | 1482 .13

J1I1s1 BEITIOJIHEHH S 3aaHH I HEOOXOIHMO:

1. Paccumnrath 1o ¢popmynam 2.15 - 2.18 3HaUeHHSI MaKCHMAJIbHOI' 0 YCKOPEHHSI H
CKOPOCTH.

2. CoryacHO ypaBHEHHIO 2.1 IIOCTPOHTH 3aBHCHMOCTh CHII AEHCTBVIOIIHX Ha aBTOMOOHIIb
OITPEJIEIIUTh MAKCHMAJIBHYIO CKOPOCTh H 3aIlac CHJIEL.

3. CornacHo ypaBHEHHIO 2.16 IMOCTPOHUTE 3aBHCHMOCTEh YCKOPEHHS aBTOMOOHIISI OT
CKOPOCTH H OIPEAEIINTh MaKCHMAJIBHOE YCKOPEHHE.

KoHTpobHBbIE BOIIPOCHI:
1 MsMmepuTenH H IToKa3aTelnH TArOBOH JHHAMHYHOCTH.
2 3HaueHHe TSATOBOH JHHAMIYHOCTH aBTOMOOHIIS 1 Oe30IIaCHOCTH JBIKEeHH .
3 CHa TSTH.
4 CHma COIpOTHBRIIEHHS TIOPOTH.
5 CHma COIIpPOTHBIIEHHS BO3AYXA.
6 IIpuBeeHHas CHIIa HHEPIIHH.
7 YpaBHeHHE IBHKEHH S aBTOMOOHJIA.
8 AHAIIUTHYECKHH METOJI OITPEIEIIEHHS CKOPOCTH.
O I'pacdoaHaHTHYECKHIL METOJ] OITPEIeIeHHS CKOPOCTH.

SNEKTPOHHOM NOANUCHLIO |
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JIABOPATOPHOE zausaTue NeS

HUcnbiTaHuA TPAHCHOPTHLIX CPEIACTB HA TOPMO3ZHYIO THHAMHYTHOCT b
HE.]II:I YCBOHTDE H 3dKPCIIHNTDL METOJHKY OIIPCACIICHIA IT0Ka3aTeleH TGpMDBHDﬁ

JHHAMIYHOCTH.

AKTyaJIbHOCTH Te€MbI:

Y MHOTUX aBTOMOOUIIEH AOCTUYL OJHOBPEMEHHOI OIIOKMPOBKU BCEX KOJIEC
HE yJaeTcsd Kak II0 IpUYMHaM KOHCTPYKTHBHOI'O XapakTepa, TaK U BCJIEACTBUE
yxXyameHus:s >(E@EKTUBHOCTI TOPMO3HOM CHCTEMBEI M IIUH B IIPOIlECCE
AKCIUTyaTal[I.

TEUPETH‘IECHHH HacTb
OILIEHOYHBIMH ITOKa3aT eIISIMH TGPMGBHGﬁ ITHHAMHYHOCTH aBTOMOOHIIS CIIYKAT CPCIOHCC
3daMCEJIICHHE 3a IIEPHO/ ITOIIHOI'O TOPMOMXKCHHA H ITYVTD aBTOMOOHIISI OT Hayalla BO3IeHCTBHA

BOAHTEIT Ha OPraH yIIPaBIIeHHs O OCTAHOBKH, T. €. 3a BpeMs L, +Z, + 1

e ?

rae L —BpeMA

CpﬂﬁﬂTLIEElHI[H TOPMO3HOH CHCTCMBI, tH — BPENA HAPACTAHHA 3daMCIJICHHA, tﬁmn — HHTCPBAJI

BPEMCHH, B KOTOPOM 3aMCJICHHEC ITOCTOIHHO. ,HJIH ITOIIYVHCHHA CPABHHMBIX PE3VYIIBTATOB 5TH
ITOKA3dTCIIH OIPCACIIIIOT ITPHMCEHHTCIIBHO K SGKCTPEHHOMY TOPMOKCHHIO aBTOMOOHIIS Ha
I‘GPHBGHTHJ]LHGﬁ A0pore ¢ CyxHM TECPABIM H POBHBIM ITOKPBITHEM.

f
[Tpogom HUTeIsHOCTh MepHoga #I (CM. PHCYHOK 2.1) OT Hayana TOPMOKEHH
aBTOMOOHIIS 1O OIIOKHPOBKH 3aJHEH OCH OITpeJesIsIeTCs:

_ G. @, .
. K3L+(K1+K3 )hz;';orj (2.1)

3aMeJIEHHE B STOM IICPHOAC H3MCHACTCA ITPAMO ITPOITOPLHIOHAIIPHO BPCMCHH

t

- dir K, +K,
J, = = - =1 (2.2)
dt M

B KoHIIe nmepHoa IIpH = “u1 samMeIeHHE
. K/ +K,
.}3 — IHI

M (2.3)

[IOKYMEHT MNOAOMNWCAH
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t t Ic
GRS N DS/ BN i X ror >
f
«— >

PucyHok 2.1 — TopMmo3Has guarpamMma aBTOMOOHIIS

HHTer pHpys BEIpaXkeHHe (2.2), TOMy4aeM 3HaYeHHS CKOPOCTH V, H ITYTH 9,

aBTOMOOHIIA B KOHIIE IepBOro rnepuopa (mpu £ =£ ,):

t’
v, =V, - L (2.4)
2
3
ot
S, =Vt - i{l (2.5)
TJe V, — HaYallbHas CKOPOCTh aBTOMOOHILA,
K +K,

B GobImmHCTBe cIydyaeB MOCTIEIHHM YJIeHOM B (popMmyie (2.5) MOKHO ITpeHeOpeyb,
TOT/a,

Sl ~ ]T/YIIIIEI (27)

[TpomonmxuTensHOCTh Nepuofa £, HaXOIUM H3 YCIIOBHS PaBEHCTBA KacaTelbHOI

peaximn R, cre cuervrenns P,
_Ge.(b-h9,)

t ; (2.8)
§ KL
BEI,N[E,I[HEHIIE ITOCJIC Ha'Yalla 6HDIGIPGEI{H KOJIEC 3aJHCTO MOCTA HSMCHACTCH C TCUHCHHCM
BPCMCHII.
[OKYMEHT MOAMNUCAH (2.9)
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( ';o'rg . K 1}"'r
ﬁT — : . I'VT — .
L+h,p, M(L+h,,)
VIHTErpHpPOBaHHUE 3TOH (hOPMYIIHI JaéT CIIeIVIOIIIE SHAUEHISI CKODOCTH U~ ITYTH S, I

MOMEHTa OIIOKHPOBKH Kollec nepefHero Mocta (pu £ =1 ):

Vz:E_ﬁi’(fﬂ_fm)_%(é_f;); (2.10)
S, =5+ (IH _IH1)+ﬁTIHIH1 -
Vr 428, (2.11)

—%(rh, +1, )+ ,

[IpeHeOperas rmocneJHHM YeHOM B (popMmydie (2.11) BelneacTBHE ero MajIOH BEITHYHHEL,
ITOIIYYaeM BEIpaKEHHE JJI1S ITYTH

3 3
) o, + 2t

H Hl |. (2 1 2)

Sy =8+, tinty — ]

B zakimrounTensHOM IICPHOJC TOPMOMKCHIA, KOI'ZlId KOJICCA 000X MOCTOB

1ot —
HI*H 3

3&6HDHI’IPDBEIHE:I: CIUId MHCPIIII

P, =Geo,. (2.13)
d 3daMCJIJICHHEC
" (2.14)

J 3 — g ';QT .
CHE,[[GE&TEHLHG: ITPH (;D;, — Cﬂ'ﬂSt 3aMCIOJICHHC B 3TOM IICPHOJC TAKYKC ITOCTOAHHO.

ABTOMOOHIIb JBHKETCA PaBHO3aMENIEHHO, H €70 CKOPOCTh PABHOMEPHO IaJacT OT V,, 10 HYIIS.
!

v=v,—J, L.

[Tpo O KUTETBHOCTS TPEeThero neproa (mpu v, =0)

(2.15)

v, v,
b= =, (2.16)
J3 gP,
Tarum oDpason, Bpend oT Hadana BosfecTBHA BOOUTEN Ha Op MaH YIIpaBlleHHd 40 OCTAHOBEKH aBTOMOOHIA (BpeMd TOp MO eHHA )
L, =L+, +L . (2.17)
E-FIEI'-.-'IH OT Havasa BOZHHKHOBEHHA oracHoi o0CT aH o0BKH A0 OCTAHOBEH ABTOMODHIIT (GCTEHGBDT-JHDE BpEIﬂH)
L=t +t +L,+1 (2.18)
[Tepemerneriie aBTOMOOHILT 3a BpeMa £
Vv, v;
Sim = T B — (2.19)
Mo 2 N 20_
J 7 = (pr
AOKYMEHT NOANMUCAH
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S,=8.+8,+8 (2.20)

I'Ac S-:: — IICPEMEIICHIIC aBTOMOOHILA 3a BpPCMA tﬂ \

S - mepemerneHie aBTOMOGHIIS 3a BpeMs Z, .

OCTaHOBOYHBIH ITYTh aBTOMOOHIII
S$,=8,+8 +8,+S§,, (2.21)

rae SF — IIepPEMEIEHIE aBTOMOOHIIA 3a BPEMS PEAKIIHH BOIHUTEIS tp .

Eciau y aBToOMOOHIIS OIIOKHPYIOTCS TOIIBKO KOJeca 3aJHEr0 MOCTa H MOII[HOCTE

TOPMO3HBIX MEXAaHH3MOB HeJJOCTaTOYHA JIJII JOBeJeHHS MePeHHX KONec J0 F03a, TO
CIIpaBEAJIMBEI BRIpakeHHd (2.2)—(2.7) 1 (2.9)—-(2.12). Ogxako Bpems , clieyeT ONpeNeNsrh He

1o popmyte (2.9), a Mo BeIpakeHHIO:

R
f, = —n (2.22)
Kl
BEIME,I[JIEHHE Hd TPETBEM 3TAIIC B 3TOM CJIYVHAC
Gap_+R_, __h
. tpr xlmax™ "y | (223)

-1
Jj T =
L+ ko, M
BemnrumHa 3aMe[lIeHHs, OIpeIelIeHHas 110 Tocleq el ()opMyie, MeHbIIe BRIYH CIIEHHOIT

ITO BEIpakeHHIo (2.14).
[TomyuyeHHBIE (POPMYIIEI JAFOT BO3ZMOKHOCTh OIPEAEISTh CKOPOCTh, 3aMe/IJIEHHE H ITYTh

ABTOMOOHIIS B TFOOOH MOMEHT TOPMOKEHHA.
Dopmyiel (2.1) 1 (2.23) YIHTBIBAIOT OCHOBHBIE (PAKTOPBI, BIIHSIONIHE Ha IIPOIECC

TOPMOXKCHITA, B TOM HHCIIC KOHCTPYKTHBHEIC 0COOEHHOCTH aBTOMOOHILS: MACCY, ITOJIOKCHIIC
LCHTPA TAKCCTH, 633}":. CKOPOCTH HapPaCTaHHA TOPMO3SHBIX CIJI H T. IL EcIH H3BECTHEI t-:: . tH H

jme , TO TOPMO3HOI ITyTh MOXHO PacCYHTaTh CIIeIYIOIHM 00pa30M.

[IpenrionoxumM, UTo B TeYeHHe BpeMeHH £ aBTOMOOIIIE JABIKETCS PAaBHO3AMENTIEHHO C

3aMeJJIEHHEM, PaBHBIM 0,5 j.m , H HalIEM CKOPOCTh, COOTBETCTBYIONIYIO HAUaIly 3aMe/ IJIe HH:
(2.24)

v, =v; —0.5) .1,

=

[Tepemerenne aBToMOOHIS 32 BpeMs [

S, =vyt,—0.255 .1 v, (2.25)
IlepeMernieHHe aBTOMOOHIISI 3a BPEMS tlm
) ‘ (2.26)

v, v

__ Y2 L Yo sy,

Sjt'm o X ~ o¥ U?STFEIIH
J vem J yem

CIeI0oBaTeIbHO, IIOIMHEI TOPMO3HOH ITYTh

Y (2.27)

Sp =8, +8,+S,, = v (2, +0,5¢, )+ -
J_]!cm

OCTaHOBOYHBIH ITYTh aBTOMOOHIII

_‘;3

_ . 0 .

S, —(_rp+rc+0,5rH)»D +2 — (2.28)
Jjﬂm

[TpH TIOITHOM HCIIONB30BaHHH CLIETUIEHHS € JOPOrOil BCEMH KOITECaMH aBTOMOOIIIS

AOKYMEHT ITOANVICAH Tla OCTAaHOBOYHBIII ITYTh

SNEKTPOHHOW NOANMUCHIO
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KaxK yKas3pIBalIOCh BRIIIE, Y MHOTHX aBTOMOOWIEH JOCTHYL OJHOBPEMEHHOH OIIOKHPOBKH
BCeX KOJIEC HE YAAETCS KaK I10 ITPHYMHAM KOHCTPYKTHBHOI'O XapaKTepa, TaK M BCIIeJCTBHE
yXyAIeHHS 3()peKTHBHOCTH TOPMO3HOH CHCTEMEI H IIHH B ITPOIecce SKCIUTyaTalH. IlosTomy
JULST IIPHOIIDKEHHS Pe3YIbTAaTOB pacyeTa K (PAKTHYECKHM JJaHHBIM B (DOPMYJIIBI BBOJSIT

TTOnpaBoYHbIH Koshdrament K| xoshdrment sdpdekTnBHOCTH TOpMOXKEHIS. [IpHMepHEIE

3HAYEHH €0 JUII CYXOro ac(anbTo- HIH I[eMeHTOOETOHHOIO TIOKPHITHS (P _= 0,7) HaHbI B

TabmIe 2.1.
Tabmira 2.1 - KosgpduineHT 3 eKTHBHOCTH TOPMOKEHH

ABTOMOOHIIH C ITOITHOH
be3 Haepy3ku HATPY3KOi

JIerkoBEIE 1.1—1.15 1,15—1.2

['py30BEIE ¢ MAKCHMAIIBHOH MAacCcOH 10 10 T 1 1.1—1.3 1.5—1.6

aBTOOYCHI JNTHHOH 10 7,5 M

[ py30BEIE ¢ MAKCHMAJIIBHOH MacCOH CBEIIIE 10

T M aBTOOYCHI JJIHHOH 0ojiee 7,9 M 1.4-1.6 1,6-1.8

C yuetoM ko3 duimerra K| GopMyIs s 3aMeITIEHI S, OCTAHOBOYHOTO BPEeMEHH U
OCTAHOBOYHOI'O ITYTH ITPHOOPETAOT CIEAYIOIHI BH;:

. 2P,
WCHE = . (230)
J K.
K
t,=t,+t +0,5¢t, + Yo (2.31)
89,
K.,

S,=(t,+t.+0,5t,,+ (2.32)

8P,

[Tpu mamomM Ko3( puItHEHTE CIETIEHHS BEIIMYHHA TOPMO3HBIX CHII Y JTFOOOT0
aBTOMOOHJIS JIOCTaTOYHA JJIS JIOBEJIEHHS BCeX Kolec JI0 CKolmbkeHHs. [Tosromy nipn @ < 0,4

CIeAYeT IPHHUMATh MK , = 1 114 aBTOMOOHITIEH BCEX THITOB.

[Tpubop «Dddexr» mpeaHaz3HAUYEH I MPOBEPKH TEXHHYECKOr O COCTOSHHS TOPMO3HBIX
CHCTEM TPAHCIIOPTHBIX CPEJICTB METOAOM JTOPOKHBIX HCITBITAaHIH 110 ' OCT — 25478 - 91.
OJIHAKO C €ro ITOMOIIBI0 MOKHO YCTAaHOBUTH BEIHYHHY YCTAaHOBHBIIETOCS MaKCHMAaIbHOIO
3aMeJIEHHS aBTOMOOHIISI B peallbHEIX JOPOKHBIX YCIIOBHIX Ha MecTe J[TII (rpsmHbIT HitH
MOKPBIH ac(paIbTOOETOH, TPYHTOBAA HIIH I'PaBHIHAS JOpOora, YKaTaHHBIH HITH 00IeJeHEIbIH CHET

HT.JI.).

2.1 DKcnepMMEHT AJILHOE oIIpe/IeJieHHe MoKAa3aTe/ el TOPMO3HON
ANHAMHYHOCTH
OKCIIEpHMEHTAIIBHO II0KA3aTEIH TOPMO3HON JHHAMHYHOCTH OIPEHESIOTCS ¢ TIOMOIIB IO
HHEPITHOHHOr 0 ITpHbopa « ekt 2». KOHCTpYKTHBHO ITPpHOOP « (P (PeKT» BBHIIIOIHEH B BHJIE:
3JIEKTPOHHOrO0 OJI0Ka, JaTyHKa YCHIHTeNS. K rmpubopy mpiaraeTcsa KOMIUIEKT B BHe KaOeren
IULSL 3JIEKTPOITHT AHHAL.
AOKYMEHT MOANUCAH . TOM, YTO CHTHAIIBI JaTYHKOB ITapaMeTPOB

AMNEKTPOHHOM MOAMKCHIO |
Ceprudwkar:  12000002A633E3D113AD425FB50002000002A6 { PETHICTPHPYIOTCS B SICKTPOHHOM OTOKE I 10

Bnapenet: Hebayxoea TateaHa AnexcaHgpoBHa -H ]'[pHﬁGpEl. B HpIIﬁGpE: TAKUKE 1A Oomee

NPEAYCMOTPEHO:. BBIBOJ PE3VYIIbTATOB
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H3MEPEHHH Ha ITeYaTarolHe YCTPOHCTBO, ITOAKII0UeHHE KoMITbroTepa THIIAa NOTEBOOK n
Iepegada HHQMOPMAIHH B ITPOIecce TOPMOKEHHS (YCHIIMEe HaKaTHS Ha ITejallb, JTHHEeHHOe
yCKOpeHHe) 10 KaHany cBSI3H RS 323.

[Iprbop obecrieunBaeT H3MEPEHHE KOHTPOILHBIX ITaPpaMETPOB B JHAIIa30HAX,
IIPUBEICHHEIX B Ta0mmile 2.2

TaOmira 2.2
XapakTepHCTHKH IIpHOOpa «O¢deKT 2»
XapakTepHCTHKA JlnarmazoH H3MepeHHH
Y cTaHOBHBIIIEECS 3aMeJJIEHHE Jyor, M/ c” 0-9)5
Y cwiHe HaKaTHS Ha Iejans Py, Kre 10 — 100
T opMO3HOH ITYTh St, M 0—-50
HayanbHast CKOpOCTh TOPMOJKEHHS Vo, KM/U 20 — 50
IlepecunTaHHas HOpMa TOPMO3HOL O ITYTH Sy 0—50
BpeMs cpabaThIBaHH I TOPMO3HOH CHCTEMEI ty,, C 0-3
JIMHeHHOe OTKIIOHEHHE ITPH TOPMOXKEHHH Al, M 0-3

Annmaparypa 1 MaTepHaAJIbI.
ABTOMOOHITB-TabopaTopHs, IPHOOP « D dekT 2», KaTbKYIIITOP, CEKYHIOMED.

Yka3zaHHA 10 TeXHHKe 0e30IacHOCTH

[Ipu rpoBegeHHH SKCIIEPHMEHTA HEOOXOANMO COOMIONATE CIEeAVIOIIHE YVCIIOBHS:

- BKCIIEPHUMEHT IIPOBOHTCS TOIBKO C BOAUTEIIEM HMEIOIIHM OITPEAEIIEHHBIH OITHIT,

- DKCIIEPHUMEHT IIPOBOAHUTCS Ha IUIOINAAKE CIIEIIHAILHO BBIAEIIEHHOM AJI OITbITa, Oe3
ITOCTOPOHHHX TPAHCIIOPTHEIX CPECTR

- IIPOAOJILHBIN YKIIOH JOPOIrH He HOIKeH Impersnnars 0,05 rmpomMiiie

- He JOIYCKaTh IIOCTOPOHHHUX B 30HY ITPOBEJAcHU A SKCIIEPHMEHTA.

MertoKka ¥ NOPAIAOK BbINIOJTHEHHA PAdOThI

1 MeTtoanka H MOPSAIOK IMPOBeJeHHA YKCIIEPHMEHT A
O] PEKTHBHOCTH TOPMO30B ITPOBEPSIEOT BO BPEMS JOPOKHBIX HCITHITAaHHI
aBTOMOOHIIL. ABTOMOOWIIb HCITEITHIBAIOT Ha MPSAMOJIMHEIHOM I'OPH30HTAIbHOM YYAaCTKE JOPOTH
(mpoonbHEI YKIOH He Goree 0,05) ¢ ko3 pHIMeHTOM clielTIeHH S, paBHBIM 0,7. CKOpOCTE
BeTpa IPH HCIILITAHHAX JOJKHA OBITh He OolbIe 3 M/C, a TeMIIepaTypa OKPYKaroIlleH cpeIbl
HaXOMHUTHCA B IIpefenax oT —d 10 +30° C. Breixoa aBToMOOIIS H3 KOPHAOPA IIMHPHHOH 3,5 M H
Pa3sBOPOT €ro Ha yroi 0oinee 8° IIPH HCIIBITAHHSIX HEJOITY CTHMEBI.
CTaHaapTOM IIPEAYCMOTPEHO TPH BHAA HCITBITAHHH: HCIBITaHNA O, [ u 11
[Ipu ucnvimanusax 0 orleHHBaeTCca 3()PeKTHBHOCTh padodeil TOPMO3HOH CHCTEMEI ITPH
XOJIOAHBIX TOPMO3HBIX MeXaHH3MaX, KOIjla TeEMIIEpaTypa TOPMO3HOro OapadaHa WIH JHCKa HE
rpeBbiinaeT 100° C. PermaMeHTHPOBAaHHBIE CKOPOCTh aBTOMOOHIIA TIepe] TOPMOKEHHEM H
YCHIIIE, IIPHKIabIBA€MOe BOAHUTEIIEM K TOPMO3HOH ITeJallH, He JOJIKHO ITPEBBIIIATEH 3SHAYEHIH,
YKa3aHHBIX B TaOIHIlE J.1; yCHIme, MPHKITAIbIBAEMOE K PYYHOMY PhIYary, He JOIKHO OBITh
Oomnee 250 H. CpegHue 3HaUYEHH S TOPMO3HOI'O ITYTH H YCTAaHOBHBIIIETOCS 3aMeIJIEHI S,
PacCYMTAHHEIE T10 pe3yiIbTaTaM KOHTPOIbHBIX TOPMOKEHHH ITPH ABHKEHHH aBTOMOOHIIS 110
HCIBITATEIILHOMY YYACTKY B 000X HaIpaBIEHHAX, JOKHBI COOTBETCTBOBATEH JAHHBIM TaOIHIIEL

[IOKYMEHT MOAMWUCAH
SNEKTPOHHOW NMOANUCHIO st 5 (PEKTHBHOCTH pabouei TOPMO3HOIM

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6 -
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Bnapeneu: Webayxoea TaTeAHa AnekcaHapoBHa
IPOHCXOIHT HAaI'PCB TOPMO3HBIX MCXAHII3MOB.
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OCHOBHOHM 3Tall, aHAIIOTHYHBIH HCTIBITAHHSIM 0, IIPOBOAUTCS He IMO3JHEe YeM yepes 45 ¢ IocIe
OKOHYAHHS ITPeABAaPHUTEIILHOrO ATamna. g HarpeBaHH TOPMO3HBIX MEXAHH3MOB aBTOMOOHIIE
MHOTOKPaTHO PasrOHSIOT H TOPMO3ST ¢ MAaKCHMAalIbHOH HHTEHCHBHOCTRIO. HauanbHas CKOpoCTh
TOPMOJKEHHS JOJIKHA COCTARIATE 0,8V . a KoHeuHas 0,4V, YHCIIO ITMKIIOB pasroH-
TOPMOKeHHE paBHO 15-20, a JJIMTEIIPHOCTE OJHOIO IHKIIA COCTARISET 45—00 ¢. ABTOMOOHIIb
CUHTAETCS IPOIIEIINM HCITBITAaHHSL, eCIH 3Q()eKTHBHOCTh KOHTPOJIbHBIX TOPMOKEHHI Ha
OCHOBHOM 3TaIle COOTBETCTBYET HOPMaTHBaM, IIPHBEAeHHEIM B Ta0l. 0, a AJIHA TOPMO3HOI' O
ITYTH He IIPEBBIMAET 165% BeJIMYHHEL, IIOTYYEHHOH BO BPpeMS HCIILITAHHH O JaHHOT O
aBTOMOOHIII. HOopMaTHBHOE 3HaUEHHE TOPMO3HOI'O ITYTH ITPH HCIIBITaHHIX | Ha 25% GorbIe
TOPMO3HOI'O ITYTH ITPH HCIILITaHH X 0.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
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Tabnuua 5.1

Hopmatuebl 23dgpc¢gektuBHoctTu padboyen TOPMO3HOMU

cCUctTemMbl
ABTOMOOHTH < |HMcmbrTanmu 0 McrmeiTanns 1 Mcrmbitarms 11
>
- - v B - v R - e
~ =, A o O » o O Ha o O
= | & 8 > 2% | = 3% | = 35
> S °3 = = = = = =
% % = o L = M Q e M Q
S | S8 | ¢ =2 | & S B | ¢ =
" am A o == A o T A o
5 | B 5 | g2 8 | g2|8 | &8
> = 5 = 5 = 5
E E E i) E (1) E ]
= o | B = 2, = 2, =
S | S|lgal o > 2 | 8 c 2| 9 > 2
- | 2 = e i > = = > ——= >
NOKYMEHT MNMOANMUCAH
SNEKTPOHHOW NOANUCHLIO
CepTtudpukar: | 12000002A633E3D113AD425FB50002000002A6
Bnageneu: lebayxoea TaTbAaHa AnekcaHApoBHa 70 540 54 575 5.0
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T0 XKe ¢ YHCcIoM

MecT Ooree 8 o 5 16.7 700 [25.8 7,0 32.3 5.3 343 4.9
» CB. 5 16:7 700 |132,1 0.0 40,1 4.5 427 4.1
['py30BEIE o 3.5 1194 (700 |44.8 5.5 56.0 4.1 59.6 3.8
To xe 3.5-12113,9 700 25,0 5.5 31,3 4.0 333 3.7
» Cs.12 139700 |17.2 5.5 21.5 4.0 22.9 3.6

[Ipu ucrpiTaHuu 0 aBTOIOE30B TOPMO3HAS CHIIA HA KOJIecaX MOCTa ITPHI[ENIa HIIH
ITOIYIIPHIIETIA, CO3JaBacMasl 3allaCHOH CHCTEMOMH, YHCIIEHHO HE JOJKHA OBITH MeHBbIIE 28%
ITOJTHOT'O Beca, IMIPHXOAMIIEroc Ha JaHHBIH MOCT B CTATHYECKOM COCTOSHHH aBTOMOOHIIS Ha
TOPH30HTAIIbHOM YYacTKe JOPOru. Bpems IpHBeIeHN B IcHCTBHE H BpeMs cpadaThIBaHHs
3arracHOH TOPMO3HOH CHCTEMEI JOIKHBI OBITH TEMH K€, UTO H YV PabOUEH CHCTEMEL.

[Iocne mpoBeieHHS 3KCIIEPHMEHTA HEOOXOIHMO ITOCTPOHTE TOPMO3HVIO JHATPAMMY
aBTOMOOHIIT (PHCYHOK 2.1). CpaBHHTH ITOITyYeHHBIE Pe3yIbTaThl ¢ TaOmHIeH 5.1 caenars
BBIBOJIBI.

2 TeopeTnueckoe onpeaesieHHE MOKA3aTeJIeH TOPMO3HOH JHHAMHYHOCTH

IIocme rmocTpoeHHs SKCIIEPHMEHTAIEBHOH TOPMO3HOH JHarpaMMbl aBTOMOOHIIS,
HeOoOXOIHMO ITOCTPOHTE TEOPEeTHYECKYIO JHArpaMmy 1o ¢popmyizaMm 2.1 — 2.32. CpaBHHTH
ITOIIYYEHHBIE PE3VYIIBTATHI CAENIATh BEIBOJIEI.

Coaep:raHie 0oT4eTa H ero popma
OTYeT JOIDKEeH COJiep KaTh Pe3ylbTaThl SKCIIepHMeHTa B TaOIHYHOH (popMe
(TaGmmra 6.1), sKcIIepHMeHTaIbHYIO TOPMO3HYIO JHArpaMMYy, pacyeT IToKa3aTeleH TOPMO3HOH
JTHHAMIYHOCTH, TEOPETHUYECKYIO TOPMO3HVYIO JHarpaMMYy, BBIBOJIHI.

TaGmuna 5.3. - Pe3yImbTaThl OIIPeENe s MapaMeTpoB TopMoxkeHHs (MenbiTaHus I).

No Jyem, m/c”
oImITa | Vo, xm/u P xlc fep, € S, M Smp., M Al m

1

2

3

KoHTpobHBbIE BOIIPOCHI:

1 M3MepHTeIH H ITOKa3aTenH TOPMO3HOH JHHAMHYHOCTH aBTOMOOIIISL.

2 3HaYeHHEe TOPMO3HOH AMHAMITYHOCTH aBTOMOOIIS 151 O€30ITaCHOCTH IBHKECHH .
3 BHIBI TOPMO3HBIX CHCTEM.

4 CymrHoCcTh HCITBITaHHS O, HeTBITaHH A 1, HermbiTanHs 11

5 MaKTOPHI BIMSIOINHE Ha TOPMO3HYIO JHHAMHYHOCTD.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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JIABOPATOPHOE 3anarueNe6.

HcciieqoBanne BJMAHASA TEXHHYECKOI0 COCTOSHHUA MHEBMATHYECKOT0 IIPHBO/IA HA
MPPEKTHBHOCTH TOPMO3HOH CHCTEMbI

HE.J]L: 3AKPCIINTE 3HAHIA O BIIMAHHNI HCKOTOPBIX q)aKTDpOB Hd TOPMO3Z2HVIO

JNHAMHIYHOCTD.
B pe3ynsTare BEOTOIHEHHS pabOTH CTYIEHTHI JOJIKHBI:
1. OsHaKOMHTHCSA C ITIPHOOPOM JJIS ITPOBEPKH ITHEBMOIIPHBOJA TOPMO3HOI CHCTEMEI

aBToMOOHIIeH — K235M.
2. OnpexenHTh HEHCIIPABHOCTH aIlIIapaToB IIPHBOAA (€CIIH HMEFOTCH).

3. OIpeaennurs JaRIeHHE B IIPHBOJIE.
4. OnpeaenuTs HEPABHOMEPHOCTE JaBIIEHIS MEXIY KOJIecaMI OCH.
5. H3yuHMTh B3aHMMOCBS3b JABICHHA B CHCTEME H TOPMO3HBIX CHIL

AKTYaJIbHOCTb T€MbI:

IIpoBepka TEXHUYECKOTO COCTOAHUA ITHEBMATUUYECKOI'O IIPUBOJa TOPMO3OB,
a Tak)Xe€ MCIPABHOCTU OTAEIbHLIX TOPMO3HBIX MEXaHI3MOB IIPUBOJA
IIPON3BOJUTCS ¢ MOMOIKLIO npudopa K235M myTem zaMepa BEINUNH JaBJICHUN B
XapaKTepHBEIX TOYKaX TOPMO3HOTO MNpHUBOAA (IPU PazIUYHBIX ITOJIOKEHISIX
OpPraHOB YIIPaBJIEHN) U CPAaBHEHUS 3THX BEIINYUH C X 3aJaHHBIMU 3HAUEHISIMI.

TEﬂpETH‘IECEﬂH qJacTb
OHpE,[[EJIEHHE TEﬂpETH‘IECEﬂﬁ 3ABHCHMOCTH TOPMO3HBIX CHJI OT JAaBJICHHHA B
InpHBOIE

Y CIIOBHS paBHOBECHS KOJOJIOK M Balla Pa3’KHMHOr O Kyllaka (PHCYHOK 2.1) HMeIoT BHJI
Ph=N. ak, — uN r.,

P h=N, ak, — uN r,, (2.1)

(Pl + P, )}*jb = pFi,,

rae P, P, — mpuBoaHble CHITHI KONOAok;, V,, NV, — paBHOEHCTBYIOIIE HOPMAThHBIX

A

CHII, JeHCTBYIOIIHX CO CTOPOHBI OapabaHa Ha KOJIOAKH, W - KO3() (DHITHEHT TPEHHS, ¥, - PaTHYC
OCHOBHOH OKPYKHOCTH ITPO(]HIII pazKHMHOT0 KyJlaka (IIpo(HIIb KyllaKka SBOIbBBEHTHBIN); /p -
IJIEYO PErYIIHPOBOYHOIO phIvara; ko - K03 (pHIIHEHT, YUYHTHIBAKOIIHI YTOI OXBaTa;, a, /i -
reoMeTpPHYECKHE pa3MepPhI: (118 cXeMbI O pacCTOSHHE OT OIOP KOTOAOK J0 OCH ITTYH/KEPOB)
JaBIIeHHe CKaTOro BO3yXa.
a) Y3 paBeHCTBa nepeMellleHHII KOIOJOK ClleyeT PaBeHCTBO CO3JaBacMbIX HMH
TOPMO3HBIX MOMEHTOB, TTIOATOMY

-

M
N 1 1= ZT:
3 v (2.2)
N, ru=—=,
- / 2

rae M, — MOMEHT KOJIECHOI'O TOPMO3a.
M3 (2.1) u (2.2) momy4yaeM

AOKYMEHT MoarnnMcAH
3NEKTPOHHOM NOANUCHIO (2_3)
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LLleBayxoea TateAHa AnekcaHapoBHa
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oM, =Z,r,, (2.4)
I'JIC Zl — BEPTHKAJIbBHAA PCAKIIA JOPOI'H Ha IICPEIHIOK OCh,

Z, :%(3+@H). (2.5)

Torma TOpMO3HOH MOMEHT

G
M, - ;f (B+@H) (2.6)

JlaBTIeHHE B IIPHBOJIE
M _ak.r

p=—"1—>12 (2.7)
phrFl,

0) M3 paBeHCTBa IIPHBOIHBIX CHII KOIOJOK CIIEAYET, YTO

1 1
M, = ur,Ph + (2.8)
ak, — ur, ak, + ur,

I'JIC P — CMHPHHH HPHEG,[[HHH CHIId KOIIOHOOK,
o
p-_P (2.9)
2tgox
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PucyHoK 2.1 - CXeMBI TOPMO3HBIX MEXAHH3MORB: a — KYJIAUKOBBIH, O - KJIIHHOBBIH.

000C

TGPMGBHGﬁ MOMCHT TOT K€, UHTO H B IIPCABIAVIICM CIIVHAC, ITOSTOMY

= M tga (2.10)

ur.Fh 1 + 1
aky, — pr;  aky, + pr,

2.2 HepaBHOMEPHOCTDb TOPMO3HBIX CHJI K0JI€C OJHOH OCH

,D,GKEI‘MEH'_F_I:]E,HHPiéhH__ TOTUTIOTTII T T KOJIEC G,[[Hl:}ﬁ OCH YBECIIHYHBACT CYMMAPHOC
SNEKTPOHHOW NOAMMUCLIO 3BaTh 3aHOC aBTOMOOHIIA ITPH TOPMOZKCHIIL.
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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CormacHo 'OCT P 51709 — 2001 «TpebGoranis 6e30ITIaCHOCTH K TEXHHYECKOMY
COCTOSIHHIO H METO/IBI IIPOBEPKHY) HEPABHOMEPHOCTh TOPMO3HEIX CHII KOIIEC OQHOH OCH HE
IOJIIKHA ITpeBbIaTh 15%.

OTHOCHTENBHYIO PA3HOCTh /' TOPMO3HBIX CIJI KOJIEC OCH PACCUMTHIBAOT ITO
pe3ylIbTaTaM IIPOBEPOK TOPMO3HBIX CHII Ha KOjIecaX aBTOMOOHIIA ITO (hOpMyTIe:

g s
F:RIRmf-T 100, % (2.11)

rae R, R ,R’™ - cOOTBeTCTBEHHO TOPMO3HasI CHIIa Ha IIPaBOM Kollece, Ha JIEBOM,

MaKCHMalIbHasg H3 IBYX, H.

YUHTHIBAS 3aBHCHMOCTH (T1.IT. 2.1), TOpMO3HasI CHIIa HAXOIHTCS B IIPSMOH 3aBHCHMOCTH
OT JABIIEHHS, ITOSTOMY JIOTHYHO OYJeT MPeAIIoI0KHTh, YTO OTHOCHTEIbHAS Pa3HOCTh
TOPMO3HBIX CHII, OIIpejiensgeMasi B IIPOIeHTaxX, MOKeT ObITh OXapaKTepH30BaHa OTHOCHTEILHOH
Pa3HOCTBIO JaBIIEHHI TaK 7K€ B IIPOIEHTaX:

Hp nes

— P
pma:-:

P

p= .100,% (2.12)

e pYL,p T ,p " - COOTBETCTBEHHO JIaBIIEHHE B IIPHBOJE ITPAaBOro KONeca, Ha JIEBOTO,
MaKCHMAJILHOe 13 IBYX, MIIa.

2.3 HazHayeHHe, YCTPOHCTBO H NPHHIMI PA00THI NpHOOpa Vif IPOBEPKH
IIHEBMOIIPHBO/JA TOPMO3HOH clcTeMbI aBToMOoOILIeH — K235M.

Hp]?[ﬁﬂp IPpEAHA3HAYCH JJIA ITIPOBEPKH TEXHITYCCKOI'O COCTOAHIA ITHEBMATHUYCCKOI' O
IIPHBO 4 TGPMGBHDﬁ CHCTCMBI ElBTGMGﬁHHEﬁ: dBTOITIOC3J0B H ElBTGﬁ}"GGE:. d TAKKE JJIA
HaXOXICHHA HCHCIIPABHBIX allllapaTOB ITPHBO/JA.

TexXHHYeCKHe JaHHBIE IIPHOOpa ITPHBEAEHEI B Ta0mHIle 2.1

Tabmira 2.1
TexmHivyeckue JaHHbIE IMpHOOpa K235M

Tum TIEPEHOCHBIH

IMHEBMAaTHYECKHH ITPHBOJ TOPMO3HOH CHCTEMBI
aBTOMOOWIEH, aBTOOYCOB JIHAS, JIA3,
[Ipoeepsemoe obopyaoBaHHe HMKAPYC-200, aBTOImoe3/10B CEMEHCTBA
KaMA3, KpA3, 31UJI, MA3, MA3-543, 547
537, BA3-5937, 5939

HAaBJICHHE BO3/1VXad B XdPAKTCPHBIX TOYKAX

M3MepseMbIe ITapaMeTPhI npuBoga ot 0 go 1 Mlla
TpyOUaThIe, IIPYKHHHBIE
MaHOMETPEI KJI TOUHOCTH 2.5, MIIa 0-1.0
NOKYMEHT MOANUCAH K1 TouHOocTH 1.5, MIIa 0-1,0
SNEKTPOHHOW NOAMUCLIO 7
Ceprudmkar: . 12000002A633E3D113AD425FB50002000002A6 A
Bnapened: Lebayxoea Tateaxa AnexcasgpoeHa
winHa ...610
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["abapuTHBIE pa3sMepsl IpHOOpa, MM, He Oojiee. | IMHpHHA ...115
BEICOTA ...375

Macca mpudopa, KT, He 0oJiee 19
Macca rpudopa H SIIHKa ¢O CMEHHBIMHI
yacTsIMH H IIUTaHT'aMH, KT, He Oolee 45

[IpHOop COCTOMT M3 CIEMYIOIIHMX OCHOBHBIX Y3IIOB (PHCYHOK 2.3) KapKaca 1 cBapHOI
KOHCTPYKIHH, IIepeJHEN CheMHOH KPBIIIKH 2, ITaHeIH 3.

2 3 4 6 S5 8

10 7

PucyHok 2.3 — [Ipubop mox. K-235M

Ha mmanenn rmpuOopoB YCTAaHOBIEHEI JBa MaHOMeETpa O npeaen usMepenus 0-1,0 Mlla
KJIacC TOYHOCTH 2,5 M TpH MaHOMeTpa 6 rpeaen usMepennsa 0-1,0 Mlla, kmace TounoctH 2,5.
MaHOMETPEI HMEIOT MApKHPOBKY 1, 2, 3, 4, 5 M ITOACOSIHHEHE] K INTVI[EpaM /7, COeIUHEHHEBIM B
CBOIO OUEPEAb CO IIaHraMH. /719 yCTaHOBKH ITPpHOOPa HA OTKPHITOH ABEPH KaOHHBEI aBTOMOOHIIS
HMEIOTCS ABe CKOOBI 8. Ha 3agHeH KphIKe ITpHOopa H JHHUIIE ITPHKPEIIEHB] PE3HHOBEIE
HaKIaaKH 9 H oropsl 10.

IIpu nnepeHocke rmpHoopa IMOIb3YHTECh BRIABHKHBIMH PyUKaMH 4. J[JIsI TOIKITIOUYEHHS K
HCITBITBIBAEMOH TOPMO3HOH CHCTEME IPHOOP CHAOXKEeH KOMIIIIEKTOM CMEHHBIX YaCTEH:
IIUTAHTaMH JITISI TTIOaui BO3AyXa OT INMTATHBIX KIIAITAaHOB H JOIIOIHHTEIIFHBIX KOHTPOJIbHBIX
BEIBOJIOB K MarucTparsiM MaHOMETPOB ITpudopa. OHH ITOACOEIHHSFOTCS ITPH ITOMOIIH T'ackK.

[1manrn uMeroT MapKHpPoBKY 1, 2, 3, 4, 5, 6, 7,

TOJIOBKaMH JIIISI 3aMepa JaBJIEHHS B MarHCTPallsaX, COSHHSIOIIIX aBTOMOOHIIB C
TIPHIIEIIOM (TTOITYIIPHIIEIIOM), INTYIIEPaMH H TPOHHHKAMH ITOACOeIHHEHH I K KOHTPOIbHBIM
TOYKaM.

[IInmaxr (pHCYHOK 2.3) CIIYKHT I OBICTPOro cOeJHHEHHSI MaHOMETPOB ITpHOOpa ¢
KOHTPOJIPHBIMH KJIallaHAMH M JOIIOTHHUTEIFHEIMH BEIBOJAMH HCITEITBIBAEMOH ITHEBMATHYECKOT
TOPMO3HOH CHCTEMBI aBTOMOOIISL, aBTOOYCa, aBTOITOE3/1A.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
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PucyHok 2.4 — IIInanr: 1. I'anka. 2. IIpoxnagka. 3. Hurmiens. 4. Pykas. 5. TpyOka.

[IpoBepKa TEXHHYECKOTO COCTOSHIS ITHEBMATHYECKOI O ITPHBOAA TOPMO30B, a TaKXKe
HCIIPABHOCTH OTAEJIbHBIX TOPMO3HBIX MEXAHI3MOB IIPHBOAA IIPOH3BOIUTCS C IIOMOIIBIO
rmprdopa K235M mnmyreM 3aMepa BEIIMYHH JaBIICHHH B XapaKTEePHBIX TOUKAX TOPMO3HOI'O
IIpHBOAA (TIPH Pa3IHYHBIX TTOJIOKEHHSIX OPraHOB YIIPABIeHH ) H CPaBHEHHS STHX BEITHYHH C HX
3aJaHHBIMH 3HAYECHH M.

JII1s1 H3MepeHHs BEIIMYHH JaBIeHHI B XapaKTepPHBIX TOYKAX ITHEBMOIIPHBOAA
HCIIOJIb3VIOTCS 8 KOHTPOIBHBIX KIIAllAHOB H O JOIIOIHHTEIBHBIX BEIBOJAOB. KOHTPOILHEIE
KJIallaHbl HCIIOIB3VIOTCS IS OIpedelIeHH I BRIXOAHBIX ITapaMeTPOB, XapaKTEPH3 YIOIIHX
HCIIPABHOCTH ITPOBEPSAEMOr0 KOHTYpa B IIeIIOM. JIOIIOIHHTEIbHbIE KOHTPOJIBHEIE BEIBOIBI
HCITOJIb3YIOTCS (COBMECTHO CO INTaTHBIMH KJIaITaHAMH ) JIJISI HaX 0K eHHSI KOHKPETHBIX
HEHCITPABHBIX TOPMO3HBIX MEXAHH3MOB.
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[IpoBepKa TEXHHYECKOI'O COCTOSHHS ITHEBMOIIPHBOAA TOPMO30B IIPOH3BOIHUTCA
ITO3JIEMEHTHO, ITOCIIEAOBATEIBHO 10 IIECTH HE3aBHCHMBIM KOHTYPaM:

] — KOHTYpPY IIPHBO/Ia TOPMO3HBIX MEXAHH3MOB IIE€peJHEH OCH aBTOMOOHIIS,

2 — KOHTYPY IIPHBOJIa TOPMO3HBIX MEXAHH3MOB CPeIHEH H 3aHEH OCEH aBTOMOOIILSL

3 — KOHTYPY IIPHBOIa MEXAaHH3MOB CTOSHOYHOI'O TOPMO3a,

4 — KOHTYPY IIPHBOIa MEXAaHH3MOB 3aIlaCHOI'O TOPMO3a,

5 — KOHTYPY IIPHBOJIa BCIIOMOT'aTEJILHOIO TOPMO3a,

0 — KOHTYPY IIPHBOJIa CHCTEMBI aBAPHIHOI' O PACTOPMOKEHHS CTOSHOYHOI'O TOPMO3a.

J1s1 3aMepa BEJIMYMH JaBJIEHHS B ITHEBMOITPHBOE TOPMO30B CIIYVKAaT MAaHOMETPHI 43 H
44.

Bo3ayx K MaHOMeTpaM OT ITHEBMOITPHBOA ITOAAETCS IT0 IIUIaHraM 45, TTOAKIIFOYaEMBIM K
KOHTpOnbHEIM KiTartanaM A, b, B, I', /1, E, JK, 3 u gonmonaurenmsHeIM BeiBOgaMm U, K, JI, 0, H, P.

Brisoare! O, H, P Haxoparcsa Ha COe JHHHUTENBHBIX TOJIOBKaxX 40 H 477, KOTOpbIE
YCTAHABIMBAIOTCS MEKIY TAradvOM H ITPHIIETIOM (TTOITYIIPHIIETIOM).

[ [pHHI[ITTHATIBHBIE CXEMBI ITHEBMOIIPHBOAA TOPMO30B aBTOOYCOB « MKAPYCy» ceprm 200,
apTOMOOHIIEN H aBTOIoe310B KaMA 3, aromodmiien 3UJI, MA3, KpA3, KA3, asTo0ycos JIHA3,
JIA3. IIpuBemeHs! B mureparype |2 ]| pucyHkH 4 — 6.

PaboTocrnocoOHOCTE TOPMO3HOI'O IIPHBOA ITPOBEPSETCS 10 BETHYHHAM JAaBJIEHHH B
XapaKTePHBIX TOUKax A, b, B.

Hcrons30BaHHe COeQHHUTEIBFHOH I'OJIOBKH THITA b, KOHTPOIILHOr0 MaHOMETPa U
HHIOIEIIS TIO3BOJISET IIPOBEPHTH IIPHIIEIT HIIH ITOIYITPHIIEI ¢ OJHOIIPOBOIHEIM IIPHBOJOM
OTJENbHO O€3 Taraya.

3 Anmaparypa 1 MaTepHaJIbI.
ABTOMOOHIIBL-1a00paTOPHS, IIPHOOPa IJIS IIPOBEPKH ITHEBMOIIPHBOAA TOPMO3HOH
CHCTeMEBI aBTOMOOHIIEN — K235M, KaIbKyIIATOP.

4 Vka3zaHHA 10 TeXHHKe 0€30I1aCHOCTH

Hp]?[ ITPOBEJACHHH 3KCIICPHMCHTAa HeoOXOAHMO cOOIIOIATh CIICIYIOIIHE YCIIOBHA.
- QI{CHEPHMEHT ITPOBOAHTCA TOIIBKO B ITPHCYT CTBHH ITPCIIOAABATCIIA,

- He gorryckaroTcs 3arpss3sHEHHS KOHI[OB COeHHHTEIIbHBIX IIUIAHT OB, YTEYKH B IIDIAHTaX
H TPYOOIIPOBOAX.

- HpH Pa3bCANHCHHH COCTHHITTCJIbHBIX I'OJIOBOK THAI'dYa H ITPHIICIIA BaKpGﬁTE
pﬂSDﬁH.[HTEJ]LHBIE KpPdaHEI ITCPEA I'OJIOBKAMH THAT'a44A.

S Meroauka v NOPAAOK BHIIOJIHEHH A PA0OThI

5.1 IIpoBeaeHne >3KcnepuMeHT a

[IpuGop yCTaHOBHUTE Ha JIEBOH ABEPIle KaOHMHBI BOAUTENS, CHATh IIEPEIHION KPHIIIKY.

[1ImaHrH yII0KHUTE BAOJL aBTOMOOHIIS C JIEBOH CTOPOHEL.

IIOATrOTOBHTE HHCTPYMEHT:

- KJIIrO4 raeyHeIn AByCcTOpoHHHH 22x24 ['OCT 10112-80,

- KIroY raeuHbeIn ABYCTOpOoHHMH 27x30 'OCT 10112-80.

B 3aBHcHMOCTH OT 00bheMa padoTEI ¢ ITHEBMOITPHBOAOM TOPMO30B aBTOMOOHIIS
(aBTOITOE3/1a) MOJATOTOBBTE COETHHHTEIBHBIE TOTOBKH H IePeXO HbIE INTYIIEPHI.

[ Ipu mpoBepKe TEXHHYECKOTO COCTOSHH S ITHEBMOITPHBOAA TOPMO30B II0 IIIECTH
HEe3aBHCHMBIM KOHTYPaM ITOACOSAHHHTECA MOCIeA0BAaTEIRHO K BEIBOAaM A, b, B, I, /1, E, JK, 3.

- NOKYMEHT NOAMMUCAH 7,81[]
SNEKTPOHHOW NOANUCHIO Ta TOPMO3HBIX MEXAHH3MOB IIEPETHEH OCH

Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 HA KOHTDOMLHLIX BEROIAX B. T -
Bnapeneu: LLlebayxoea TaTtbAHa AneKkcaHapoBHa p A » 1 TIPH IBYX

Nencreutened: ¢ 20.08.2021 no 20.08.2022



ITOJIOKEHHSIX TOPMO3HOM ITeJalri (He Ha)KaTOH, Ha)KaTOH YaCTHYHO) H BepXHEeM IT0JI0KeHHH
pEIYara peryiasaropa TOPMO3HBIX CHIL

[Ipu He HaXaToOH TOPMO3HOH Ileqand JaBlIeHHe Ha BeIBoax B, I momxHo ObiTh 0 MIIa.
[Ipr yacTHYHO HaKaTOH ITeJalIN JaBICHHE Ha BBIBOAAX:

B I

0,11 Mlla 0,2 MlIa
0,2 MlIa 0,35 Mlla
0,45 Mlla 0,5 MlIa
0,6 MIIa 0,6 MIIa

TexXHHYeCKOe COCTOSHIE KOHTYPA ITPHBO/Ia TOPMO3HBIX MEXAH3MOB CpeTHEN H 3aJJHEH
OCeH ITPOBEPRTE IO BEIMYHHAM JIaBIIEHHS Ha JBYCTPEIIOYHOM MAaHOMETPE H Ha BRIBOJE |, TIpH
IBYX ITOJIOKEHHSX TOPMO3HOH IeJalH (HakaTOH H OTITYINEHHOH) M JIBYX ITOIOXKEHHSIX phlyara
PETYIISATOPa TOPMO3HEIX CHII (HIDKHEM H BEPXHEM).

[IpH He HaXaTOH TOPMO3HOH IeJarm JaBlIeHHe Ha BeIxoe I momxHo OpiTh 0 Mlla, mpu
ITOITHOCTHIO HAXKATOH TOPMO3HOH ITeJalI JIaBIIeHHE Ha BRIBOJE I

— IIPH HIZKHEM IIOJIOKEHHH phlyara peryisaropa TopMos3HbIX ¢l — 0,18-0,2 Ml Ia,

— IIPH BEPXHEM IT0JI0KeHHH — 0,6-0,68 Ml Ia.

TexXHHYECKOE COCTOSHIE KOHTYPa IMPHBOJIa CTOSHOYHOIO H 3aIlaCHOI'O TOPMO30B
IIPOBEPHTE Ha BRIBOAAX /[, b aBTOoMOOHNII 1 BRIBOMaxX JK, 3, E npmiiena (momympHIlela) IIpH IBYX
ITOIOKEHNAX PYKOSTKH TOPMO3HOI'O KpaHa 00paTHOI' O IEHCTBH S — HHJKHEM H BEPXHEM.

JlaBiieHne Ha BeIBOJAE b — 0,62-0,75 MIIa.

[ IpH HIDKHEM ITONOKEHHH PYKOSTKH TOPMO3HOI'O KpaHa JaBlIeHHe Ha BeIBogax /| — 0,02-
0,75 Mlla; JKu 3 — 0 Mlla.

[Ipyu BepxXHeM ITOIOKEHHH PYKOSTKH TOPMO3HOI'O KpaHa JaBlIeHHe Ha BeIBojax: /[ — O
MlIla; E — 0,45 MIla— 0 48 MIla; 2K u 3 — 0,15-0,155 MIIa (ipu HHXHeM ITOJIOKEHHH phlyara
PETYIISTOpa TOPMO3HBIX CHII)

TexXHHYECKOEe COCTOSHIE KOHTYPa ITPHBO/Ia TOPMO3HBIX MEXAHN3MOB KOJIEC ITPHIIETIA
(TTOITyTIpHIIeIa) IMPOBEPSATh IO BEIHYHHAM JaBlIeHHi Ha BeIBoJax E, JK, 3 mpH ABYX MOIOKEHH X
TOPMO3HOH ITeiaiH (OTIYIIEHHOH H ITOTHOCTBHIO HaXKaTOH) H JBYX IOJI0KEHHSIX phlyara
PErYIISTOpa TOPMO3HEIX CHII OCei IpHIlelna (IIOTYIIpHIieNa) — HHKHEM H BEpPXHEM:

E - 0,45-0,48 MllIa,

A u3-0,15-0,155 Mlla ripn HIDKHEM ITOIOXKEHHH PETYIISATOPA,

—0,28-0,4 Mlla mmpu cpeHeM ITOITOXKEHHH PErYIISATOPA;

— 0,45-0,48 MIIa r1pu BepXHEM ITOJIOKEHHH PETYIIATOPA TOPMO3HBIX CHII.

[IpH OTIIyIIIEHHOH TOPMO3HOH IIeqani JarjIeHHe Ha BRIBoAax K M 3 JOIKHO OBITE ()
MlIIa.

TexXHHYECKOE COCTOSHIE TOPMO3a IIPHBOjIAa BCIIOMOraTEIIEHOI O TOPMO3a ITPOBEPHTE 11O
BEJIMYITHAM JaBIIEHHI Ha BEIBOAAX A, JK, 3 IIpH ABYX IOTO0KEHH X KHOIKH BKITIOUEHI S
BCIIOMOTraTEIIBFHOI O TOPMO3a - HaKaTOH M OTIIVINEHHOH. /[aBieHHe Ha BEIBOAE A — 0,62-0,75
MlI]Ia.

[Ipyu HaxaToM KHOIIKE ITHEBMATHYECKOIO KpaHa BKIIFOUEHHS BCIIOMOTraTEIIBHOI O TOPMO3a
JlaBJICHHE 3aTOpMakKHBaHH I Ha BeIBOoaxX K 1 3 — 0,060 MlIIa.

[IpH OTITYIIIEHHON KHOIIKE JaBJIeHHe Ha BEIBOAax JK 1 3 — 0 MllIa,

TexXHHYeCKOe COCTOSHIE KOHTYPa IIPHBO/Ia CHCTEMEI aBAPHIHOI O PaCTOPMOKEHI S
CTOSIHOYHOI'O TOPMO3a IPOBEPHTE 110 BEMHYHHAM JaRICHHH Ha BEIBOJE | IPH ABYX ITOJTOKEHH X
KHOITKH BKJIIFOUEHHS KpaHa aBapHHHOI0 PacTOPMOKEHHS B 3aTOPMOKEHHOM (CTOSHOYHEIM
TOPMO30M) COCTOSIHHH aBTOMOOIIIS - BKIIFOUEHHOM H BBIKITFOUYEHHOM.

AOKYMEHT, NOANUCAH piBofie 1 — He MeHee 0,48 MITa.
SNEKTPOHHOW NMOANMUCHIO
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6 BEIBOJZIE /| — 0 MIla.
Bnaneneu: LLlebayxoBa TaTeAHa AnekcaHapoBHa OOCOCTHHHTC MAaHOMCETPHI K IITaTHBIM

J BEIBOZAM U, K. JI, O, H, P.
Nencreutened: ¢ 20.08.2021 no 20.08.2022



TexHHYecKoe COCTOSHHE ITHEBMOITPHBOIa TOPMO3HOH CHCTEMBI aBToroe3a « Mkapycy
ceprH 200 IIpoOBepsTH I10 MIECTH INTaTHHEIM KOHTPOJILHBIM BEIBOZAM (PHCYHOK 9 [3]).

TexHHYecKoe COCTOSHIE ITHEBMOITPHBOIa TOPMO30B aBTOITOE3/la C OHOIIPOBOIHEIM
nipuBoaoM (3MJI, MA3, KpA3, KA3 pucynoxk 10, [4]) TpoBepsaTh IO TPEM JOIOITHHTEIHHBIM
KOHTPOIBHEIM BEIBOAAM (BBEIBOJ H3 OaUIOHOB, COEIHHHUTEIbHAS IOJIOBKA MEKIY TSITa4uoM H
TIPHIIETIOM, BBIBOJI H3 TPOHHHKA K TOPMO3HEIM KaMepaM).

JlaBjieHHE B ITHEBMATHYeCKOH cHcTeMe Tsaradva 0.6...0,74 MIla — BeIBOA M3 GallJIOHOB.
[IpH oTIyIieHHOH TOPMO3HOH MeJald Ha BeIBOJe «CoeJHHHTEIbHAS TOIOBKA) JJAaBIIEHHE — B
nmpepenax 0,48...0,53 MllIa.

MaHoMeTp, YcTaHOBIEeHHBII Ha BBIBOJIEe TOPMO3HBIX KaMep, JOIKeH ITOKa3bIBaTh «O».
[TokazaHHe MaHOMETPA, YCTaHOBJIIEHHOI'O HA IIUTKE IMPHOOPOB, KOHTPOIHPYETCS IT0 00EHM
IITKaJIAM.

TexXHHYeCKOe COCTOSHHE ITHEBMOIIPHBOAA TOPMO30B aBT00yCOB JIA3, JINA3 mmpoBepsiire
IT0 TPEM JOITOIHHTeJIBHEIM KOHTPOIIBHBEIM BEIBOZaM (pHCYHOK 11[4] ).

6.3. TexHH4eckoe COCTOSHHE ITHEBMOIIPHBO/Ia TOPMO30B BEIIIE YKa3aHHBIX
aBTOMOOHJIEH, aBTOOYCOB, aBTOIIOE3/[0B IIPOBEPSATH COITIaCHO HHCTPYKITHH 3aBOJIOB
H3TOTOBHUTEIEH Ha HCIIBITAaHHS ITIPHBOIOB.

5.1 OopadoTKa pe3yIbTaTOB

[Tocre cHATHS SKCIIepHMEHTAIBHBIX 3HAYEHHH HEOOXOIHMO OITPEAEIHTE 3aBHCHMOCTH
TOPMO3HBIX CHJI OT JJaBJIeHHS B ITpHBOJE (TL.11. 2.1), ITOCTPOUTH I'papHKH, OIpeJeInTh
HepaBHOMEPHOCTh TOPMO3HBIX CHII (TLII. 2.2) Yepe3 JAaBIIeHHE B IIPHBOJE, CAeIaTh BEIBOJBI.

6 Coaep:xanue or4yera u ero popma

OTYeT JOIDKEH COJIepaKaTh Pe3yIbTaThl SKCIIEPHMEHTOB (IIpHMep OOIMIEro BHA
IIpeICTaBJIeH TaOMMIEH 0.1), pacueT TOPMO3HBIX CHJL, I'Pa(hHKH 3aBHCHMOCTH TOPMO3HBIX CHII OT
JaBJIIEHHS B IIPHBOJIE ITHEBMAaTHYECKOH TOPMO3HOH CHCTEMBI, BBIBOJIBL.
Tabmiria 6.1
Pe3yneTarsl SKCIIepHMeHTa

KoHTyp JlaBiieHHE B KOHTPOIBHOM
Touke, MIla

IIpH OTITYIIIEHHOMH ITe Al

1. ITprBOMa TOPMO3HEIX MEXAHII3MOB IIepeIHEH
OCH aBTOMOOIIISA

2. IIpuBOa TOPMO3HBEIX MEXAHH3MOB CPEJTHEHN 1
3aJHeH OceH aBTOMOOHIIA

3. HPHEID,[[EI, TOPMO3HBIX MEXAHII3MOB
CTOAHOYHOI'O TOPMO3a

4. HPHEG,I[EI, MEXAHH3MOEB 34IIdCHOI'O TOPMO34d

5. HPHEG,I[EI, BCITOMOI'dT€JIbHOI'O TOPMO3a

0. IIpuBOma cCHCTEMEBI aBapHHHOIO
PacTOPMOKEHHS CTOSHOYHOI' O TOPMO3a

[ IpH HaxaToMH IIeaainn

1. IIpuBOAa TOPMO3HEIX MEXAHII3MOB IepeIHEH
OCH aBTOMOOHIIS

2. IIpuBOa TOPMO3HBEIX MEXAHH3MOB CPEJTHEHN 1
3aJHeH OceH aBTOMOOHIIA

Ceptuchukar: 12000002A633E3D113AD425FBS50002000002A6
Bnapened: tebayxora TateaHa AnexkcaHgpoBHa

3. HPHEG,I[EI, TOPMO3HBIX MEXAHII3MOB

'TIOKYMEHT NOarnvucAH

SNEKTPOHHOWM NOANMUCHIO 103a

Nencreutened: ¢ 20.08.2021 no 20.08.2022



PaCTOPMOZKCHHA CTOAHOYHOI' O TOPMO3a

KoHTpo/bHBbIE BOIIPOCHI:
1. CymmapHas TOpMO3Has CHIIA.

2 HasHaueHme M YCTPOHCTBO IIpubopa K235M.

3 BHIBI TOPMO3HBIX CHCTEM.
4 Y cTpOHCTBO TOPMO3HBIX IIPHBOOB.
S5 YCTPOHCTBO TOPMO3HBIX MEXAHH3MOB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JIABOPATOPHOE 3auatueNe7.

Pacuyer JucTaHINA 0€30IacCHOCTH IpH IBHACHHHA ABTOMOOM.ISL.

HE.]IB: OLIEHHTh JHCTAHIHIO 0e30ITaCHOCTH ITPH ABHACHHI aBT OMOOH LS.

AKTYaJIbHOCTH TE€MbI:

Be3onacHyIo JHCTAHIHIO MeXAY aBTOMOOHIISIMH OITPEJESIOT II0 Pa3IHYHbIM
SMITHPHYECKHM (POPMYyTIaM, T.K. Ha Hee BIIHSIIOT O4eHb MHOIO (DaKTOPOB. CKOPOCTh H
TeXHHYEeCKOE COCTOSHIE aBTOMOOHIIST, JOPOKHBIE YCIOBH S, cpejia; BHJ TPAHCIIOPTa,
KBAITH(HKAIHS, CTeIleHb YTOMIIEHHOCTH H KYIIBTYpPa BOKISHH I BOJHTEIS H JP.

Teopernueckast yactb

besoImacHyIO JUCTAHIHIO MeXAY aBTOMOOHIISIMH [ OIIPEIEISEOT 10 pas3iIHIHbBIM
AMITHPHYECKHM (DOPMYIIaM, T.K. Ha Hee BIIHIIOT 04eHb MHOIO (DAKTOPOB. CKOPOCTh H
TEXHHYECKOE COCTOSHIE aBTOMOOMIIS, JOPOKHBIE YCIOBH S, cpelia;, BHI TPaHCIIOPTa,
KBaITH(HKAI[HNA, CTEIIeHb YTOMIIEHHOCTH H KYIIBTYpa BOKISHHSI BOJUTEIS H JIP.

JIMHaMH4YeCKHI rabapHT aBTOMOOHIIS Lp BKIIFOYAET €ro AIHHY L, H JHCTAHIHIO
0e30IMaCHOCTH MeXIY ABIKYIIHMIICS TPAHCIIOPTHEIMH CPEICTBAMH, T.€.

Lp=L, +]]

JlormycTHM, YTO AUCTAHIMA /[ monkHa OBITh paBHA ITOJIHOMY OCTAHOBOUHOMY ITYTH S,
BeJIOMOT O (BITEpe M ABIKYIIErocsI) aBTOMOOHIIS. Toraa

LD:Lﬂ+(rp+rcp+0:,5rH)V+;T+Ln; (6.1)
3

/e t, - BpeMs PeaKIHH BOTUTETS, te, - BpeMsa cpa0aThIBaHIA TOPMO3HBIX MEXaHH3MOB; ty
- BpEMS HapacTaHH I TOPMO3HBIX CHII 1O MaKCHMAJIbHBIX 3HAYCHHH ITIPH 3SKCTPEHHOM
TOPMOKEHHH, J; - yCTaHOBHBIIIeecqd 3aMeAnieHHe. [10 pa3HBEIM peKOMeHAAI M, Oe30IacHas
THCTAHIM I MeXIY MeNIEHHO ABHKYIIHMICS aBTOMOOHISIMH L, JOIKHA COCTABIATEH B ITpeelax
2-4wMm.

Cr1oco0BI pacueTa OCTAHOBOYHOI'O H TOPMO3HOI0 IMyTH ATC pacCMOTPEHEI PaHEE.

Jlis1 6omee ToyHOro pacuera Lp, B popMyny (6.1) HyKHO BBECTH ITOIIPaBKY Ha TO, UTO
ITPH BKIIFOUEHHH CHIHAlla TOPMOKEHHS BEJOMOI O aBTOMOOIUIA CIIE VIO 3a HHIM BOJHTEIID
TOe 0043aH 3aMeJJIHTh CKOPOCTh CBOEr0 aBTOMOOHIA. B ciIyyae 3KCTPEHHOIO TOPMOKEHHS
HITH IIPH HEOOXOMHMMOCTH CYIIECTBEHHO CHH3HTh CKOPOCTH JABHIKEHHS JHCTAHIHIO Oe30ITaCHOCTH

HYKHO OITPEIEIHTh 110 CIeAVIoMeH (popMyIIe:

1 1.7
D =L +tV+(———)*—: 6.2
=L (5 J:) ; (6.2)

TJE J1 H ]» — 3aMeJICHHE C3aH IBIXXYIIETOCSI H BeJJOMOI0 aBTOMOOHIIEH

V - HX CpeIHSSI CKOPOCTS.

[Tpu pacuere gucTaHIMH Oe30MacHOCTH 110 (hopMymam (6.1) i (6.2) mpernojiaBaTennb
IOIIKEH JIATh 3aJaHHE KaXJIOMY CTYIEHTY, B KOTOPOM HEOOXOAMMO YVKa3aTh MapKy aBTOMOOHIIA
HITH aBTOOYca, 3HAUEHH S 3aMeJIEHHS ITPH SKCTPEHHOM TOPMOXXeHHH (HYKHO BhIOpaTh mo ['OCT
P 51709-2001 «TpeGoBaHms Ge30IIaCHOCTH K TeXHHYECKOMY COCTOSHHIO H METOBI ITPOBEPKI).
PacueTHbIe 3HaYeHHS /| IIPH pasHBIX CKOPOCTSIX aBTOMOOHIIEH V HYKHO BIIHCAaTh B TaOIHILy 0.1
H ITIOCTPOHTH I'PaHK 3aBHCHMOCTH /[ OT CKOPOCTH aBTOMOOHIIA (pHcC. 6.1).

NOKYMEHT MOAMNVCAH Tadmira 6.1
SNEKTPOHHOM NOAMNAUCHIO 'HITHH 0e30ImacHOCTH
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 50 70 20 90
Bnapeneu. WebBayxoea TateAaHa AnexkcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Prcynok 6.1 — I'padpux 3aBHCHMOCTH Oe30ITacHOH JHCTAaHIIHH OT CKOPOCTH JABHIKEHHS H
YCTAHOBHBIIETOCS 3aMEJIEHH S,

KUHTPD.HLHLIE BOIIPOCLHI:
1. Yro Takoe KLOCHTP KpCHa» IIOJBCCKII, I1 H4 HTO OH BJINISET?

2. Yto Takoe oCh HOIIEPEYHOTO KpeHa?

3. UTO Takoe€ «IIEHTPp HNPOJOJILHOIO KPpEHA», 1 Ha UTO BJIMSET €ro0 IOJIOKEHUE?
4. Yro takoe cucrema ESP?

5. KakoBwl npuHIUILl paboTel ESP?

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



JIABOPATOPHOE 3anarueNeS.

OIIPEJIEJIEHHME BPEMEHH U IIYTHU 3ABEPIIIEHHOI'O OBI'OHA
Ilesanb: onpesennTh BpeMs H ITYTh 3aBEPINEHHOI0 00rOHa.

AKTYaJIbHOCTh T€MBbI:
OOron mnpeAcTaBiIsgeT co0oOl oOHAcHBII U OTBETCTBEHHBI MaHEBp
aBTOMOOIJII B TPAaHCHOPTHOM IIOTOKE, Tak KakK CBSI3aH IUIM C BBIE3JOM Ha

BCTPEUHYIO IIOJIOCY, WM C M3MEHEHUEM IIOJIO)KEHHSI B IIOTOKE TPAaHCIOPTHHIX
cpeacTtB. OOron TpebOyeT CBOOOJHOTO MPOCTPAHCTBA MEpe] OOTOHSIOIUM
aBTOMOOIJIEM U COBEpIIaeTcs, KakK IIPaBMJIO, IIPH OTHOCHTEJLHO BBICOKOI
CKOpPOCTH. OTO 00yCIOBINBAET O0JBINOIN puck coreprennsd J[TII npu odroue.

Teopernyeckast 4yacThb

OOroH 1peacTaBisIeT COOOH OIMACHBIH H OTBETCTBEHHBIH MAaHEBD aBTOMOOIIIS B
TPAHCIIOPTHOM IIOTOKE, TaK KaK CBS3aH HIH C BRIE3LOM Ha BCTPEUYHVIO IIOJIOCY, HIIH C
H3MEHEHHEM ITOJIOKEHHS B IIOTOKE TPAHCIIOPTHEIX cpeAcTB. OOroH Tpedyer CBOOOIHOIO
IIPOCTPAHCTBA Iepe] OOTOHSIOIIIM aBTOMOOHIIEM H COBEPINAETCS, KaK IIPABHIIO, TIPH
OTHOCHTEIBHO BEICOKOH CKOPOCTH. OTO 00YCIOBIHBAET OONIBINOH pHCK coBepriueHuS JT1I mpu
OOTOHE.

B 3aBHCHMOCTH OT YCIIOBHI JABHJKeHHS (TUIOTHOCTH TPAaHCIIOPTHBIX ITOTOKOB, CKOPOCTH H

Ip.) 0OrOH MOKeT COBEPIIAThCS IHOO C ITOCTOSHHOH CKOPOCTRIO, THOO ¢ pa3roHOoM. OOIOHEI C
IIOCTOSIHHOH CKOPOCTBIO BO3MOKHEI Ha JOPOrax C IMHMPHHOH ITpoe3KeH YacTH Ooree 7-8 M U

HHTEHCHBHOCTBIO JIBIDKeHHS B 000HX HanpaBileHHSIX MeHee 40-60 aBT./4. CXema 0OroHa
TPAHCIIOPTHBIX CPEACTB Ha ABYXIIOIOCHOH JOPOre IMoKa3aHa Ha PHCYHKE A.

- ]

< —*
H

PucyHok 7.1 - Cxema oOroHa ¢ BBRIE3/IOM Ha BCTPEUHVIO ITOIOCY

N3 PHC. 4 BHIHO, HTO MHHHMAJIBHOC PACCTOAHIC DﬁI"DHEl:, HeoOXOIHMOe 14 3dBCPIICHITA
€I'0 ITPH ITOCTOAHHBIX CKOPOCTAX ABHACHHA 00r OHSIEMOTO 2:, oOroHsrorero 1 u BCTPEHUHOI' O 3

aBTOMOOMIIEH, MOKHO OIPEIETHTE KaK CyMMY
S’uﬁ :ﬂ] + LI +S! +,|]11 + L], (7)

rae J[! m JI2 - IHCTaHIMH 0e30acHOCTH MeKIY aBTOMOOHIISIMH (COOTBETCTBEHHO
HHeKCcY), L, i L2 - nx rabapurHas miuHa. Ilockonbpky

| NOKYMEHT NOAMNUCAH
SNEKTPOHHOW NOANUCHIO

Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
Bnapgeneu:  lWebayxoea TaTtbsHa AnekcaHapoBHa YMYIIBI (7 U 8), Imormy4aeM
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... L +L,+Dy +D2'V| _ Lp, +Lp,
Vv, -V, V,-V,
t =S[V _Li+L,+D,+D,
" v, V,-V,

MUHHMaIBHOE PACCTOSHHE, KOTOPOE HOIKHO OBITh CBOOOTHEIM IEPEN OOT OHIFOIIIIM
aBTOMOOMIIEM B Hadajle oOroHa (paccTOSHHE IO BCTPEYHOI0 aBTOMOOHIIS), HYKHO OIPEJIEIIHTD C
yueToM S05, onpenensgeMoro 1o ¢popmMynaM (8-11) 1 ckopocTH aBTOMOGHIA 3, JBHTAIOIIET OCS
Ha BCTPEYHOM IOJI0CE JIBHKEHHS:

Scp =So5 +33 =Sg5 + Vile= Litla*D s Di‘l"""[ +V3).

JI1s pacyeToB Iy4lle BEIOpaTs V3, paBHOH AOITYCTHMOM CKOPOCTH JBHKEHHS Ha JaHHOM
y4yacTke goporu cornacHo I1J[JI. CkopocTh OOTOHSFOINET 0 aBTOMOOIIA. V]| HYKHO 3a7aTh 11O
TEXHHYECKHM XapaKTEPHCTHKAM, T.e. IIPpHMepHO 0.8 - 0,9 oT V.

[To 3amaHmIo IMpenogaBaTens CTyAeHTH onpeaenssoT S, ™ u SCB nmo ¢popmymaMm (8-12)
JUISI pa3HbIX 3Ha4eHHH V2 | 1mpH nocTosHHEIX Vb V3, Lb L2. PacueTHBIe JaHHBIe BHOCST B
TaOnmHIy 4 u cTpoAT rpaHKH 3aBHCHMOCTH S™ H t" OT CKOpOCTH 00TrOHAEMOI0 aBTOMOOHIISI V2,
KOTOPYIO MOXXHO 3aJ1aTh B HHTepBane 40-80 xm/u (pHc. 5).

TaOmmia 4

Pacuer BpeMeHH H ITyTH OOIOHAa ITPH ITOCTOSHHOH CKOPOCTH OOTOHSIOINETO aBTOMOOIIIS

(Vi=const)

Vs, kM/4 40 50 60 70 80
V;, M/
5'1_.:.5, M
| s C
Scss M los, €
I ] o
30 40 50 60 70 80 Vi, KM/Y

Puc. 5. I'padpukm 3aBHCHMOCTH ITYTH H BpeMeHH 00I0OHa OT CKOPOCTH OOTrOHSIeMOT0
aBTOMOOIIISA
Brsop

7.2. OnpeaesieHne BpeMeHH H IIYTH 00roHa ¢ Pa3roHoM 00roHsIOINEro
ABTOMOOHJIA

ECIIH HHTeHCHBHOCTD ABHXKeHHSI B 000HX HalIPpaBJICHIAX Ha ,[[E}"X]’[GHDGHDﬁ JOpOore

npeBsIaeT 150-160 aBT./49ac (aza CBI3aHHOIO HIIH YaCTHYHO CBS3aHHOTO JBIDKEHH ), TO
ARTOMOOUTU TRIDKVTCS CITTTOTTTHRIM TTOTOKOM .2 CKOPOCTH OOT OHSIOIIEr0 M OOTOHSIEMOT0

[OKYMEHT NMOAMWUCAH | -
SHEKTPOHHOM MOANMCHIO BIIEHHH CBOGOIHOTO ITPOCTPAHCTBA HAUHHAIOT
Ceptudiiiar: ' 112000002A633E3D113AD425F B50002000002A6 1 OGTOHE JOMKeH BBITOTHSTHCS C
Branenciii cHhPPI ARG ITeRHE N EEIEAHARIRR Cs TUTABHO ITOCTIE eT0 3aBepIleHNs. Peam3armisa
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MeKIYy o0rousgseMeM A'TC H aBTOMOOHIIEM, JBHUT AFOIIIHMCS BIIEPeIH HETO. B IIPOTHBHOM clIyyace
BouTENL OOroHsemoro ATC 1moce 3aBeprueHns 00roHa 0OrOHSFOINMM aBTOMOOIIIEM OVIET
BEIHYKJIEH SKCTPEHHO 3aTOPMO3HTE.

3HaueHH I BpeMeHH 00roHa to6, rmyru o0rona So6 u ckopoctH oOroHsromero ATC B
MOMEHT 3aBEPIIeHH S 00roHa VOO B 3aBHCHMOCTH OT CKOPOCTH OOTOHSEMOI'0 aBTOMOOIIIS
OIPELEISIIOT TIPEAEIIBHEIE YCIIOBHS, IIPH KOTOPBIX OOrOH MOKET OBITH 3aBeplleH /[ pacuera
BpeMeHH H ITYTH OOI'OHA C pa3rOHOM IIPHMEHSTEOT I'pado-

dv VY

aHAJIMTHYECKHE H aHAIMTHYECKHE METOJIbI C YUETOM TOIO, YTO | =

dt 11

JI1s YIIPOIIEHHS PAaCUETOB JOIIYCKAKOT, YTO OOTOHSFOIIHI aBTOMOOHIIb JIBHIKETCS C
ITOCTOSIHHBIM YCKOPEHHEM. Y CKOPEHHE IIPH pasroHe OOBIYHO ITPHHHUMAKOT IIpHMepHO 0,7-0,8 oT
max.

HpII PAaBHOYCKOPCHHOM ABHXKCHHI OOTOHSIFOILET 0 aBTOMOOHIISI ¢ HaYalIbHOH CKOPOCTBIO

Vo1 =V2:

. 2
Se6=S5) = Vil ‘*'ﬂf‘*

(13) tos =J(D, +D, +L, +LI)%. (14

M3 popmyn (13 1 14) cnexyeT, UTO YeM BBIIIIE IIPHEMHCTOCTh aBTOMOOHIISL, TeM MEHBIIIE
BETTHYHMHEL S06 U to6. [IoaTOMY BpeMs U ITyTh OOrOHa 3aBHCAT OT 3arlaca TSrOBOH CHIIBI JIPT =
Pr- (Px + PB)- 3amac TSTH 3aBHCHT OT TEXHHYECKHX XapaKTEePHCTHK H CKOPOCTH JIBHKEHH S
ATC. 3agaBas pa3nHuHble 3HaYeHHS jmax (ImpH V2 = const), HeoOX0IHMO OIPeIETIHTh
pacyYeTHBIM MeTOAOM 3HaueHH to6 1 Soe 1o ¢popmymnaM (13 u 14), BrmHcaTh B TaOIHILY S H
ITIOCTPOHTE I'PapUKH 3aBHCHMOCTH OT jmaX

(pHc. 6).

TaOmuira 5

PacueTHbie 3HaYEHHA 1,6 ¥ Sog B 3aBHCHMOCTH OT YCKOPEHNS

Joas WCT | 02 0.4 0,8 12 1,6 2.0

- 2
Ipocus M/C

Sﬁﬁ,,r-'l

Sﬂﬁ\ M tfﬁ‘\ C

1 T
0 0.4 0,8 0,2 0,6 2,0 maxs M/C”

Prc. 6. I'padukH 3aBHCHMOCTEH BpeMEHH H ITYTH O0TOHa OT YCKOPEHH I OOTOHSIFOINET O
aBTOMOOHTIA (TIpH V2 = const)

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Webayxoea TaTeAaHa AnekcaHgpoeHa |
JC30ITaCHOCTD ITPOBOJATCA IIPH
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cepTH(HKAIHMH aBTOMOOHIIEH?
2. Kakme MaHEKEHBI IIPUMEHSIOTCS IIPHU NCOLITAHUSIX aBTOMOOIUIIEH?

3. Kakue rapaMeTpsl KOHTPOJIUPYIOTCS PN OIIEHKE [IAaCCUBHOII Oe30IIacHO-
CTH aBTOMOOHIIT?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

HNeincreutened: ¢ 20.08.2021 no 20.08.2022



JIABOPATOPHOE 3anarueNe9.

YcToHYHBOCTDh ABTOTPAHCNIOPTHLIX CPEICTB
Ilesb B comep kaHue.

Ilesb: OLIEHHTH YCTOHYHBOCTh aBTOTPAHCIIOPTHBIX CPEJCTB.

AKTYaJIbHOCTH TE€MBbI:

[ToTeps aBTOMOOHIIEM MTPOAOIBLHOM YCTOHYHBOCTH BhIpakaeTCs, KaK ITPaBIIIO, B
OVKCOBAHHH BE VIIIX KOJIEC, YaCcTO HalIrogaeMoe IIpH ITPEOI0JIEBAHHH aBTOITOE3[aMH
3aTSKHBIX TIOABEMOB ITPH CKOJIB3KOH gopore. OnpokuasiBaHHe ATC B ITpOAOIBLHOH INIOCKOCTH
BO3MO’KHO JIMIIIE ITPH JOPOKHO-TPAHCIIOPTHOM ITPOHCIIIECTBHH.

TeupETHqECHaH JacTh
PacueT 1okazaTtenel yCTOHYHBOCTH aBTOMOOHIIS

Y CTOHYHBOCTE - COBOKYITHOCTE CBOHCTB, OIPEIEISIOIIIX ITOI0KEHHIE aBTO-
TPAHCIIOPTHOI'O CPEJCTRA HIIH €I'0 3BEHbER ITPH ABHKeHHH. Hapyinenne yeronunBoCcTH ATC
BEIPA’KAaeTCs B IIPOH3BOJIbHOM H3MEHEHHH HAITPaBJIEHH S JBHKEHHS, €TI0 OIIPOKHIBIBAHHH HIIH
CKOJIbKEHHS IIIHH 110 Jopore. OLEHOYHBIMH IT0OKA3aTEISIMH YCTONUHBOCTH SBJISTFOT CS
KPHTHYECKHE ITapaMETPhI ABHKECHIS H ITOJIOKEHH 1. PasiiyaroT IIpOAOIBHYIO H ITOIIEPEUYH VIO
YCTOHYHBOCTE aBTOMOOIIA. [IpH3HaAKaMH ITOTEPH ITONEPEYHOH YCTONUHBOCTH SBIISIOTCL:
H3MeHeHHe HallpaBIIeHH S IBIKeHH S (KypcOBas YCTOHUYHBOCTD ), TIOIIEPeYHOe CKOIIbKEeHHE
(3aHOC) M OITPOKHABIBAHHE, a IIPOJOIBHOH YCTOHYHBOCTH - OYKCOBaHHE BEIYIIHX KOJIeC H
OITPOKHJILIBAHHE.

IIoTepst aBTOMOOHIIEM ITPOJOIFHON YVCTOHYHBOCTH BEIPaKaeTcs, KaK IIPaBHIO, B
OYKCOBaHHH BeIVIIIX KOJIEC, YACTO HAOIMOJaeMOe IIPH IIPEOJOIEBAHHH aBT OITOE3JaMH
3aTSKHBIX TIOABEEMOB ITPH CKOJIB3KOH gopore. OnpokuasiBaHHe ATC B ITpoJAOIEHOH INIOCKOCTH
BO3MOZKHO JIHIIE ITPH JOPOKHO-TPAHCIIOPTHOM ITPOHCIIECTBHH.

[IokazaTensaMi KYPCOBOH YCTOMYHBOCTH CIIYVKAT CPEAHSSI CKOPOCTh IIOTIEPEYHOTO
CMEIEHHS 0€3 KOPPEKTHPVIOIIHX BO3ASHCTBHIL CO CTOPOHEI BOAUTES VI H CPEIHSISI VITIOBAs
CKOPOCTh ITIOBOPOTA PYIIEBOrO Kojieca Wp OTH IMOKa3aTeNlH OIPEAENTIOT SKCIIEPHMEHTAIIBHO ITPH
HelmpITaHuH ATC.

IIokazaTensaMH IOIePeYHOH YCTOHYHBOCTH aBTOMOOHIIS ITPH KPHBOJIMHEHHOM JBHKEHHH
SIBJITEOTCSI KPHTHYECKHE CKOPOCTH (MaKCHMAIIEHO BO3MOJKHEIE) TT0 OOKOBOMY CKOJIbKEHHIO Y CK H
OOKOBOMY OITPOKHJIBIBAHHIO VONp KpHTHYECKHE YITIBI Kocoropa (yroi IoINepeyHoro yKJIOHa
JTOPOTH) 110 OOKOBOMY CKOIIBKEHHIO H I10 OOKOBOMY OITPOKHIBIBAHHIO.

B maHHOH palboTe CTYAEHTHI JOJIKHEL OIPEACIIHTE PACUETHBIM METOAAMH BEJIHYHHEL
IPAaKTHYECKHX CKOPOCTEH IIOINEPEYHOI0 CKOJIbKEHNS H OIIPOKHIBIBAHH S B 3aBHCHMOCTH OT
pagHyca II0BOPOTa JOPOTH B IUIAHE H JOPOKHBIX VCIOBHH. C 3TOH IIEIIBIO MOKHO HCIIOIL30BATh
BEIPAKEHH S IS KPHTHYECKOH CKOPOCTH IIPH JABHKEHHH aBT OMOOIIIS Ha TIOBOPOTE:!

- JUIS CIIy4as IOIEPEYHOrO CKOIbKEHH

(28) ]
Ve = J ER(‘;}E - tg&} ,
(1+tgsgp,)
— MU ciAy4as NONEePeYHOro ONPOKHABBAHNA

) 0,53—13529‘3‘_?(?

e S 1.5 Y . W) « TP

[IOKYMEHT MOAMWUCAH - (29)
SMNEKTPOHHOM NOANUCHIO ' 3HAUYEHHE KOJIEH aBTOMOOHIISL, M, P - YIOII

Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: WWebayxora TaTeAHa AnekcaHgpoBHa HEHIPa TAKECTH IIOJIHOCTBIO IPY/KEHOT'O
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aBTOMOOWIISA, M, Py - KO3(p(HIMEHT ITOMNePeYHOro CIeITIeHH s ITHH ¢ Joporoii. B cirydae, xoraa
p=0

—

Ve = 4/8R®, ,
B

onp = E]‘I-E-ER

__B
%""’ ~2h,’ (30).

31ech T|my KO3 (pHIHMEHT MONEPEYHOH YCTOHYHBOCTH aBTOMOOHIIS. M3 yCIOBHA
PAaBEHCTBA IONEPEYHBIX CHII CLEIUIEHHS IIIMH C JOPOI'OH M ITOMNEPEYHBIX CIJI, JIEHCTBYIOIMX Ha
aBTOMOOMIIb TIPH ABH KEHHH Ha IIOBOPOTE

v? ( v? #
—+ gtgWs| g~ —tghio, -
R E& R ’ (31)

M okHO TakXe HaHTH MaKCHMAaJIbHBIH YTOII IIOIEPeYHOr0 YKIIOHA JIOPOTrH (Kocoropa), Io
KOTOPOH aBTOMOOWIb JIBHKETCS 03 CKOJIbKEHIS
2
gRo, -V

tep, = :
% ER"'VIII??? ] (32)

Kaxk cnenyert n3 BeipakeHH (34) Ha IpsMOIHMHEHHOM y4yacTke goporu tg13CK = ¢y U3
ypaBHEHH S MOMEHTOB CHJI OTHOCHTEIIFHO OCH, IIPOXOAIIeH Yepe3 KOHTAKTHI IITHH BHEITHHX
KOJIeC, HaxXOJ ST 3HaueHHe MaKCHMAIILHO JOITYCTHMOIO YITIa KOcoropa, o KOTOpOMY
aBTOMOOIIIb MO’KeT IBHTaThCs 03 OIMPOKHIBIBAHH:
0,5BgR - V*h,

‘Bore = h,gR +0,5VR
gB T (35) U3 dpopmymel (35) 0UeBHIHO, YTO ITPH ABIKEHHH Ha
IIPSIMOJTHHEHNHOM Y4aCTKe

B

t =-—
=

- P 2h, -
T.€. POIIp paBeH KO3 PHITHEHTY ITOIIePEeYHOIT ¥ YCTOMYHBOCTH aBTOMOOHIISA Iy

16

BrenuenpusesieHHbIe (pOpMYIIEI (28-31, 34, 35), HcImonb3yeMbIe JIII pacyeTa ITapaMeTPOB
VCK, Vonp, pck, porp, CIipaBeQJIMBEI JIHIIb I CIIy4as, KOrja IIPEAIIoNararT, YTO aBTOMOOHIIb
IIPEACTABRIIIET COOOH KECTKYIO CHCTEMY. B IEHCTBHTEIIFHOCTH OH SBIISIETCS CIIOKHOH CHCTEMOH
C IMAPHHPHLIMH H YIIPYTHMH CBS3SMH H 3JIeMeHTaMH. [To3ToMYy IO AeHCTBHEM ITOIIePeYHbBIX
CIUI KY30B aBTOMOOHIIS ITOBOPAYHBAETCSA H HAKIIOHSIETCS B ITOIIEPEYHOM HaIlpaBIeHHH. IIpH 3TOM
VIIPYTHE 3IIEMEHTHI ITOABECKH (PeCCOPEI, IIPYKHHBI H T.J.) Ze(OpMHPYIOTCSI. YIIPYTO
neopmupyroTes 1 IHBL ATC. C y4eToM 3THX 3IIeMeHTOB KPHTHYECKAS CKOPOCTh
OnmpoKHuAbBIBaHNSA Ha 10-15% MeHbIIe, YeM ITOJIYUEHHAS IS JKECTKOH CHCTEMEI.

[Ipu ompeaeneHHH KPHTHYECKOH CKOPOCTH ITOIIEPEYHOTO CKOMIEKeHH S YacTO JOITYCKAalOT,
YTO IMPOAOIBHBIE CHIILI OTCYTCTBYIOT H Kojieca 000HX OceH aBTOMOOHIIS CKOMIB3ST B IIOIIEPEYHOM
HAaITpaBIIEHHH OJHOBPEMEHHO. TaKoe SBIEHHE B ITPaKTHKE HAOMOAAaeTCSI OUEHb PeaKO, OOBIYHO
PaHbIIE HAYMHAIOT CKOJIBL3UTH KOJIeca HIIH IepeJHErO, HIIH 3aJHETO MOCTOB.

bes yuera JHHaAMHUYECKHX HAaIrPy30K KPHTHYECKYIO CKOPOCTE CKOJIBKEHIS KOJIEC
NepeIHeH OCH OIPeJellIIoT I10 cleayromei ¢ opmye:

- . (36)

a 3aJHEH

Veu = 'JmlgR(@I -f)ﬂﬂ&&

Voo = ymgR(p’ -9, 37)

NOKYMEHT MOANNCAH o = Rx/Rz; m1 1 T2 - K03 PHIMEHTEI H3Me-
SNEKTPOHHOW NMOANMUCHIO HMax JIBHKCHIA, 3 - YI'OJI ITIOBOPOTa
Ceprudimkart:. - 12000002A633E3D113AD425FB50002000002A6 T1eii B aKTHRHOM PEKIIME H_[] — 0:8 _0:9; TIIT =
Bnapeneu; Lebzyxoea TaTeAHa AnekcaHapoBHa 3 Tar =0 7-0.8
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[ IpH aKTHBHBIX peKHMax IBHIKEHIS YV 3aJHENTPHBOAHBIX aBTOMOOHIEH XT = PTaY r2,
X1 = £ 1-e- %r > Xb a IIpH TOpMOKeHHH T, > T2. [TosToMy Bo Beex cnydyasx VCki > Vck2, T.e.
Hanbomee BEpOSTEH 3aHOC 3aJHET0 MOCTA, YTO IIPHBOIUT K H3MEHEHHIO MTHOBEHHOTO pajnyca
IIOBOPOTA aBTOMOOHIISL, COOTBETCTBEHHO, K POCTY LIEHTPOOEKHOH CHIIBI H HEITPEPEIBHOMY
M3MEHEHHIO pajJiyca ITIOBOpoTa. TaKkoe ABIKEHHE aBTOMOOHIIS Ha3bIBAETCS 3aHOCOM. 3aHOC
Ype3BEIYAHHO OITACEH, T.K. Pa3BHBAETCSA OUeHb OBICTPO H MOJKET ITPHBECTH K OITPOKHILIBAHHIO
ATC.

B maHHOIT paboTe cTyAeHT 1o dopmynam (28, 29, 34-37) onpenenseT 3HaueHHSI VCK,
Vonp, PCK, ponp, VCKI u Vck2 cormacHo 3ajjaHHIO, B KOTOPOM YKa3bIBAETCS MapKa
aBTOMOOMIISL, 3HaYeHH S KO3 (P (HIHEHTa ITOMePeYHOro CIeIDIeHH S IIIHH ¢ JOPOroil, ITpeJeIbHBIE
sHAaYeHHS paJHyca IIOBOPOoTa. BelrynHa BEICOTHI IIEHTPa TSHKECTH hg 3aBHCHT OT MapKH
aBTOMOOIIISL, CTelleHH Harpy3kH. [1o ¢opmyre (32) MOKHO ONpeJelINTh TaKkKe BEITHYHHY hg,
eCITH 3aJlaH KO3()(PHITHEHT ITy, 3HAUYEeHH I KOTOPOTIO IS OTeYeCTBEHHBIX aBTOMOOHIIEH HaXOAITCs
B IIpeaienax. s JerKoBeIX - 0,95 - 1,15; minss rpy30BeIX - 0,6 - 0,8; ast aBTo0ycoB - 0,9 - 1,2.

PesyIsTaThl pacuyeToOB 3aHOCAT B TaOlI. S U 9.

TaOmuira 8
Pacyer 3naueHus V,, # V,, B 3aBHCcHMOCTH 0T R
R, M 20 20 | 60 80 100 120
Voxs MIC
Vonps M/C N
11
NOKYMEHT NMNOoAanncAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Tabnuua 9

PacueTHbie 3Ha4eHUA P ¥ Ponp B 32BUCHMOCTH OT CKOPOCTH aBTOMOOHISA H
paauyca nosopora R ) J

V, M/c 5 10 15 20 | 25 | 30

Bex, Tpan.

P

Bunp rpag.

e

[lo 3nauyenusaM Vi, Vo Pexs Bonp CTPOAT rpadmky coorBeTcTBYIOMMX (PYHK-
i (puc. 9, 10):

Vonps M/C Vexs
25 I 30
T T -
154 20
10+ 15
5 4+ 10 s
0o —

y -
20 40 60 B8O 100 120 R.m

Puc. 9. I'pahuxy 3aBHMCHMOCTH KPHTHYECKOH CKOPOCTH 3aHOCAa H ONPOKHALIBAHHA
OT pajHyca noBopoTa NOPOry

Bonp, TPAA ek TPAA

20 20

15 15

10 10

5 S .

0 if Set—p———t—1

0 2 10 15 20 25 30 V,wmlk

Puc. 10. 'paduky 3aBHCHUMOCTH YTIa ONPOKHALIBAHHA H CKOJIBKEHHA
OT CKOpPOCTH aBTOMGOHNA

Brisoa: .

KoHTpoJ/IbHBbIE BOIIPOCHI:
1. Uem ornmnyarorcs cepTH(HKAIHOHHEIE HCITBITAHHS H HCITBITAHHS HE3aBH-
CHMBIX OpraHH3aI[Hii?
2. Kakme nmapaMeTpbl KOHTPOIHPYIOTCS ITPH HCITOIb30BAHHH MaHEKEHA
HYBRID III?

3. Kakmue nmapaMeTphsl KOHTPOIMPYIOTCS € TTOMOIIBI0 MaHeKeHa EUROSID-17?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

HNeincreutened: ¢ 20.08.2021 no 20.08.2022



JIABOPATOPHOE s3ansarueNe10.
[IoBOpaunBaeMOCTh aBTOTPAHCIIOPTHBIX CPEJICTR.

HE.]II:I AHamH3 ITOBOPAYHBACMOCTH aBTOTPAHCITIOPTHBIX CPEACTB.

AKTYaJILHOCTb T€MbI:

YBOIOM HaA3BIBAIOT KaUeHHE KOJIeca IO/ YIJTIOM K CBOEH IUIOCKOCTH. [ IpHYMHOH yBOIa
SIBJIISIETCS TO, UTO IIIMHBI O0IAJAr0T HE TOJBKO PagHAIBHONH, HO H OOKOBOH 3IaCTHYHOCTHRIO. 1101
IeHCTBHEM OOKOBBIX CHII (ITOIIEPEYHBIH YKIIOH JJOPOTH, IIOBOPOT aBTOMOOHIIS, OOKOBOMH BETEP)
IIIHHEBI KOJIeC Ae(OpPMHPYIOTCS B ITIONIEPEYHOM HallpaBIIEHHH H KOJIeCO HAUHHAET KaTHThCS ITO]T
HEKOTOPBIM VITIOM K IIepBOHAYAILHOMH, T.€. 3aJJaHHOH BOAUTEIIEM TPAeKTOPHH. DTOT YT Ol
Ha3BIBAIOT YIJTIOM YBOJA.

TEUPETH‘IEEHHH HJacCTb
OHPEI[EHEHIIE IIIHHH OH IIOBOPAYHBACMOCTH aBTOMOOHIISA

[IoBOpaunBacMOCTEIO Ha3kIBAIOT CIIOCOOHOCTE aBTOMOOHIISI H3MEHSATh HallpaBIIEHHE
IBIZKEHH S 0a3 IIOBOPOTA VIIPaBISIeMbIX Kollec. CYINECTRBYIOT JIBE IPHYHHEI IIOBOPAYHBAEMOCTH
O, AeHCTBHEM OOKOBBIX CHII: YBOJ KOJIEC B Pe3ylbTare ITOIepeYHOH Je(OpMAaIiH IIIHH,
TTOIePeYHBIN KpeH, 00YCIOBIEHHBIH YIIPYTOH JepopMaIeH peccop, MPYKHH H IPYTHX YIIPYIO-
ne(pOpMHPYEMBIX 3JIEMEHTOB aBTOMOOHIISL.

YBOIOM Ha3bIBaIOT KaueHHE KOJIeca IO VITIOM K CBOEH IITOCKOCTH. [IpHYHHOH yBOAa
SIBIISIETCS TO, UTO IIMHEI 00/IaJar0T He TOJIFKO pagHaIbHONH, HO H OOKOBOH 3J1aCTHYHOCTBRIO. [1o]
IeHCTBHEM OOKOBBIX CHII (ITOIIEPEYHBIH YKIIOH JJOPOTH, IIOBOPOT aBTOMOOHIIS, OOKOBOI BETEP)
IIIHHEBI KOJIeC Ae(POPMHPYIOTCS B IIONIEPEYHOM HaITPpaBIIEHHH H KOJIECO HAUHHAET KaTHTHCS IO/
HEKOTOPBIM VITIOM K IIepBOHAYAILHOM, T.€. 3aJlaHHONH BOIUTEIEM TPACKTOPHH. OTOT YOI
HA3BIBAIOT YITIOM YBOJA.

Mexay O0KOBOH CHJIOH H YITIOM YBOJAA CVYILECTBYET OIPEAEIIeHHAs 3aBHCHMOCTE. [1pH
MaJIbIX OOKOBBIX CHIIAX IIHHA Ae(opMHpyeTcs 0e3 CKOIbKeHHS AIIEMEHTOB €€ KOHTaKTa C

I[Gpﬂfﬂﬁ: CHIIa YBOA4 H YI'OJI ITPH 3TOM YBOAd CBA3dHbBI 3dBHCHMOCTBIO

P = ]
(37) rne Ky, - Koap(pHIFIEHT COIIPOTHBIEHUSI = " yBoxmy, H/pan.

BemiumHa KyB 3aBHCHT 0T MHOTHX (paKTOPOB: BepTHKaIbHOH Pz 1 KacarensHOH Py cii,
IIPIJIO’KEHHEBIX K KOJECY, yITIa HaKIIOHA Koleca K BepTHKaIH (YT ol pa3Baja), JaBJIeHHI BO3IyXa
B IIIMHE, IIIMPHHEI 000/1a KOlIeca; JKeCTKOCTH KapKaca IIHMHBI, CTEIIEHH H3HOCca ITPOTEKTOPa H T. /.

Mx BanstHue Ha Ky, yUHTBIBaeTCS SKCIIEPHMEHTAIBHBIMH ITOITPAaBOYHEIMH KO3 (P (HIHEHTaMH (]

P, = K..o .,
rae qb q2 u T.4. - Ko3QHUIHEeHTh, * N3233947 yeOye YUHTHIBAKOIIHE BIIHSHHE

yVKa3aHHBIX (PaKTOPOB Ha KO3((HIIHEHT COIIPOTHBIIEHHS YBOY.

JIrs1 e 1erKoBBIX aBToMOOmHIeH Ky, = 1 5H-40 xH/paz, a 171 rpy30BEIX aBTOMOOHIIEH H
aBTo0ycoB KyB = 30-M 00 xH/pax. MakcHManbHBIe YITIBI YBOJA ITHH COCTaBISMIOT 12-14, a
CpeJHHE - 2-0 I'PayCcoB.

[Ipn HaIMUHK YBOZa IIEHTP MTOBOPOTA aBTOMOOHIIS CMEIIAETC IIPOITOPIIMOHAIILHO YITIY
yBOJIa 3agHHX KoJec (puc. 11) or Touku 0 B Touky 0] H MTHOBEHHEIH I[eHTP ITOBOPOTa
yMeHbInaeTcs 10 R1 M3 oncyrka 11 o4eBHIHO, YTO

L=R tg(H- R .
(38) U3 Brrpaxkenus (38) =R+ RitBA2 e
L

R, = = .

OOKYMEHT NMOANWUCAH 'eICTBHEM OOKOBBIX CHII aBTOMOOIIIB MOJKET

ANEKTPOHHOW MOANUCHIO
Ceprudikar:  12000002A633E3D113AD425FB50002000002A6 A yIIPaBIBICMBIC KOJIECd HE TIOBOPATHBAOTCA, a

Bnapeneu: LHebayxora TaTbAHa AnexkcaHapoBHa LYTIIOB Syl H 8}"2- Ecnn 63;] — 5)’2:- TO paiHycC

(ETCH ]'[pﬂTm[GJII]]—IE:ﬁI—IG. TIDI‘,I[E], NITHHHYTO
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IIOBOPAYHBAEMOCTh aBTOMOOHIIA HA3BIBAIOT HENTPAILHOH. OHAKO aBTOMOOHIIB, HMEFOIIHI
HEHTPAJIbHYIO IIOBOPAYNBAEMOCTD, IO e CTBHEM OOKOBBIX CHII OVAET IBUTATHCS
MPSMOITHHEHHO, HO IO YITIOM 5Y K IIpekKHeMY (3aJJaHHOMY BOJHTEIeM) HAITPaBIEHHIO
IBIKEHHS. Ecim 5V, > 8y2 - IIMHHYIO IIOBOPAUYHBACMOCTh HAa3bIBAKOT HEIOCTATOYHOH. [IpH
IIPSIMOITHHENHOM JBHKEHHH B TAKOM CIIy4Yae aBTOMOOIUIE ITIOBOPAYHBAETCSA BOKPYT I[EHTPa, HO
COCTaBJLIIOINAS LIEHTPOOEIKHOH CHIIBI PIly HalpaBieHa B CTOPOHY ITPOTHBOITOIOKHYIO
TIOIIEPEYHOH CHIIE, YTO YMEHBINAET Pe3YIIbTHPYIOIIYIO CHITY. Ecmt 5Y, < 5y2 - IIMHHVYIO
IIOBOPAaYHBAEMOCTh Ha3bIBAIOT M3IHMIIMHEH. B TaKOM ciyyae HeHTpoOeKHasl CHiIa COBITAIAEeT II0
HAITPABIIEHHIO C BHEIIHEH CHIION, YTO YBEIMUYMBAET BEPOSATHOCTD 3aHOCA IIH OITPOKHIBIBAHHA.

! ¢

Puc. 11. Cxema IBHKeHHS aBTOMOOHIIS Ha ITOBOPOTE € 3JIAaCTHYHBIMH IIMHAMH (© - yromn

IIOBOPOTA VIIPABISIEMEIX KOlIeC, V, H V2 - BEKTOPEI CKOPOCTEH KaueHH I IepeJHeH U 3aHEH
oceit Konec; L - konecHas 6a3a)

l[J'L‘rI KOIIHYeCTBEHHOH OLIEHKH IIIHHHOH ITOBOPAYHBACMOCTH aBTOMOOHIII TaKKe CIIYAIT

KO3 (PHITHEHT ITOBOPAYHBAEMOCTH:
(40)

rfleG1 u G2 - oceBbIe Harpy3KHHa COOTBETCTBYIOIHE OcH, H
[TpH M3MMIHEH IMHHHOH IToBOpaYyHBaeMOcTH I'|IIOB > 1; IpH HEHTpaIbHOH -T|TIOB = 1;
ITPH HEJOCTATOYHOMH - I|TToB < 1.
KpeHoBas moBopauyHBaeMOCTh CBSI3aHa C KOHCTPYKIHEH IToaBecKH. I1ox mer-
CTBHEM OOKOBBIX CHII KY30B aBTOMOOHIIA (er0 HaJpecCOpPeHHas YacTh) HAKIIOHSIETCS, BEI3hIBAS
CXKaTHE Peccop C OMHOH CTOPOHBI H PacCIIpPSMIEHHE APYIHX, B pe3yiIbTaTe MOCT IIOBOPAYHBAETCS
B I'OPH30HTAIILHOM INIOCKOCTH OT BEPTHKAJIBHOH OCH, ITPOXOAMIIEN YEPE3 I[EHTP MocTa. Ecin
VIJIBEI TTOBOPOTA IIEPETHET O H 33JHETO MOCTOB HE OAHHAKOBEI IT0 BEIIHYHMHE H HAIIPABIIEHHIO, TO
aBTOMOOIIIB BCIIEJICTBHE KPEHA ITOBOPAUYNBAETCS, XOTA IIEPEIHHE KOJIECA OCTAIOTCS B
HEHTPaIbHOM ITOJIOKEHHH.
YBOJ aBTOMOOHIIS 3aBHCHT TaKKe OT pa3Bajia Koneca. ECIIH HarpaBIeHHE 110-
IIEPEYHON CHIIBI COBITAJAET C HAIIPaBIIEHHEM pa3Baiia, TO VBOJ YBEIMUYHBAcTCs. PasBai Komeca,
paBHBIH |, BRI3EIBAET VBOJ Ha yroi JI0 - 20° [Ipu ABYXpeIYaKHOH ITOABECKE KOJIeca
HAKJIOHSIOTCS B CTOPOHY KpeHa Ky30Ba B HAITPaBJIEHHH JeHCTBHS ITOIIEPEYHON CHIIBI Py uTO
YBEIIMYMBAET YTOJI YBOJA MOCTa. IIpH OMHOPHIYaKHOH ITOJABECKE KOJIeca HAKIIOHSIFOTCS B
CTOPOHY, ITPOTHBOITOIOKHYIO KPEHY KY30Ba, T.€. HABCTPEUY ITOIEPEYHOH CHIIE, YTO YMEHBINAET

- oTE s TW W TTWL, R TR S R G S SR T SR

NOKYMEHT NoanncAH
SNEKTPOHHOW MOAMUACHIO [MCHOIIICT O H3JOIINIHIOIO ITOBOPAYHBACMOCTE,
Ceptudoukat, - 12000002A633E3D113AD425FBS0002000002A6 1IBL B CITYYae JOCTHIKEHH HEI{DTDpDﬁ
Bnapeneu; lLebayxoea TateAHa AnekcaHapoBHa
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CKOpPOCTH, Ha3kBaeMoit KpuTHueckoil VyB. IlockombKy YITIH yBOAA Syl H SyB2
IIPOTIOPIIHOHAIFHEI OOKOBBIM CHIIAM, TO

{s = F"}III = GIV: : = P'FEVI
7! Kynl ERK_MI’ . ERK_}P&]"

(41)

rae V - CKOpOCTh aBTOMOOMIIS.
[Tpu 0 = 0 u3 BeIpaxkeHHH (39) u (41) nMeeMm

(42)
Otcroza
S =v’( G, G, ]
’ R, 2R, K}hl Kyhl

Vye = | G, ERGI
JKEII Kyt (43)

B pacueTHOH 4acTH 3TOH paOoTHI KaKIbIH CTYIEHT OIpeIersieT 3HaueHH TIOB H VY, B
3aBHCHMOCTH OT M3MEHEHHS HarPy3KH Ha OCH aBTOMOOMIIIS. [IperogaBarers 3ajgacT MapKy
aBTOMOOHIS HIH aBToOyca. CTyAEHT COITIaCHO TEXHHYECKHM XapaKTepPHCTHKaM BEIOHpaeT Gl H
(G2 I CHApSKEHHOT O M IIOJTHOCTHIO 3aIPYKEHHOI O aBTOMOOHIIS IIPH PasHEIX 3HAauYeHHSIX Ky,
PacueTHble 3HaUYeHH T'|110B H VY,, BEIYHCIeHHEIE 110 (popMynaM (40) u (43) ¢ yueToM
BeIpakeHHH (37-39), ykaspBaroTcsa B Tabmmile 10 i 11. Ha ocHOBe 3THX 3HaUYeHHI CTPOSTCS

rpadHKH 3aBHCHMOCTH KO3()(PHIEHTa ITOBOPAaYHBAEMOCTH H CKOPOCTH YBOZa OT KO3()(pHI[HEHTa
COIPOTHBIIEHHS YBOAY (pHc. 12 a, ).

Tabmrmra 10
PacueTHble 3HaUYEHHA Tjnos H V5 i1 CHAPAXKEHHOTO aBTOMODHIIA
Ke [ 15 ] 20 7 25 T 30 [ 35 [ 40 [ 3
Hipan 30 40 50 60 70 80 90
“'I'IDI
Vs, M/C
Tabnnua 11
PacuerHbie 3HAYEHNA Toos M Vyp IS MOTHOCTHEO 32l PY>KEHHOI'O aBTOMOOM A
Ke | 15 [ 20 [ 25 | 30 | 35 [ 40 [ 4
H/pax 30 40 50 60 70 80 90
Mnos
Vim M/C _

L L 9 L

[Ipimevanne: 3HaueHHe Ky, JaHBI B UHCIHTENIE IJIS JIETKOBBIX, a B 3HAMEHATEJIE I
I'PY30BBIX aBTOMOOHIIEH

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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a) Mnos Vi M/C

— 7
Ky, H/pan

Tnos Vv s M/C

6)

| |

K}l’l!:- wpaﬂ
Puc. 12. I'paduru 3aBHCHMOCTH KO3 HIeHTa ToBopaunBaeMoe™ 1 cKOpOCTH yBOJa
OT KO3(p(pHIIHEHTA COMMPOTHBRIIEHH YBOAY JJISI aBTOMOOHIIEH: @ - CHAPSDKEHHOT 0, O - ITOJIHOCTBIO

TPY>KEHHOT' O

KoHTpo/bHBLIE BOIIPOCHI:
1. Urto Takoe nokazarens RDC?
2. UYto Takoe nokazarenb APEF?
3. Yto Takoe nokazareinnb SPE?
4. Buapl HCIILITAHU JIETKOBBIX aBTOMOOMIIEI Ha BHYTPEHHIOK O€30MaCHOCTD.
5. Uewm ormmuaercs ctatyc IlpaBuin EOSK OOH u I'mobamsuerx IIpaBmn?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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JIABOPATOPHOLE 3ansarneNell.
NHpopMATHBHOCTDH ABTOTPAHCIIOPTHBIX CPEIACTB.
Il es1b M coaep RaHHe.

HE.]II:: OHIJEI[EJIEHHE II0Ka3aTesiel Bq)q)EKmBHDGTH dBTOHOMHOI'O OCBCIIICHITA

aBTOMOOILIA.

AKTYaJIbHOCTH T€MbI:

Jlna BomguTess MHGOPMATUBHOCTE aBTOTPAHCIIOPTHEIX CPEJICTB MOIKHO
pazAeINTh Ha BHYTPEHHIOK, HNCXOOSAIIYIO OT aBTOMOOIIIS, YIIPABILIOIIEr0 UM, Ha
BHEIIHIOKO, HCXOMAINIYIO OT JAPYIUX TPaHCIOPTHEIX CPENCTB, JOpOoru U
OKpYIKaroIell cpeapl. BHENIHEN BU3yalbHON NH(POPMATUBHOCTBIO 00Ia/Ja€T Ky30B
1 CBETOBO3BpAIllaTENIM, OTHOCAIINECS K TIIaCCUBHBIM, a TaKXe CcucTeMa
ABTOHOMHOI'O OCBEIIEHNS U BHEIIHEN CBETOBOMl CHUTHaJIN3aliuil, KOTOPHIE
SABJLIFOTCS aKTUBHBIMI.

TEUPETH‘IECHHH HacTb
OHIJE,[[EJIEHHE II0KazaTelel 3(1)(1)EHTIEHGGTH ABTOHOMHOI'O OCBCIIICHITA ABTOMOOILIII

HMH} opMaTHBHOCTE SBIISETCS OJHOH H3 BaKHBIX SKCIUTYaTaIlHOHHBIX XapaKTePHCTHK
aBTOMOOHIIS, BIIHSIOIAS HA €r0 0e30MacHOCTh. OHAa IIPeACTaBIIET COOOH COBOKYITHOCTH
ITOTEeHIHATIBHLIX CBOHCTB, IIPHCYIIHX aBTOMOOHIIIO, O0eCIIEYHBAIOIIHX YYaCTHHKOBR JOPOKHOTO
IBIKeHHS He0OXOIHMOH HH(pOpMAITHEH.

J[1st BomuTENSI HH(pOPMAaTHBHOCTh aBTOTPAHCIIOPTHBIX CPeJCTB MOKHO pa3IelHTh Ha
BHYIPEHHIOK, HCXOIAIIYIO OT aBTOMOGHIIS, YIIPABISIOIIET O HM, Ha BHEIIHIO, HCXOMSIIYIO OT
IPYTHX TPAHCIIOPTHBIX CPeACTB, JOPOTrH H OKPYKAFOIIEH cpeibl. BHEIIHEN BH3YAILH O
HH(POPMATHBHOCTELIO 00TaJaeT Ky30B H CBeTOBO3BpAIlaTelIN, OTHOCSIIHECS K ITACCHBHBIM, a
TAKKe CHCTEMA AaBTOHOMHOI'O OCBEINeHHS H BHEIIHEH CBETOBOH CHTHAJIM3ALMH, KOTOPBIE
SIBTISIFOTCSI aKTHBHBIMH.

MHpopMaTHBHOCTh aBTOMOOHIISI MOXKET OBITh BH3YaJIbHOMH, 3BYKOBOH H TaK-
THIbHOH. CBpire 90% Bcel HHQOpMAaIIH BOAHTEND ITOIyYaeT ¢ IIOMOIIBIO 3PEHH, T.€.
BH3VYaJIbHO.

JI11s1 co3maHMs HeOOXOIHMBIX YCIOBHH Oe30ITacHOr O JBHIKEHHS B TEMHOE BPEMS aB-
TOMOOIIb 000pYIOBaH (papaMH: OIMHKHET O, JaJIbHETO, IIPOTHBOTYMAaHHOI'O H CKOPOCTHOI'O CBeTa
(IIpOKeKTOPHI JaIbHErO CBeTa), (poHapsMH 3agHero Xoga. Mapel OMKHETO CBeTa
ITpeIHa3HAYEHE] IS OCBEIEHHS JOPOrH BIIEPEIH aBTOMOOIIS ITPH HATTHYHH JIBHKVYII[HXCS
HaBCTPEUY TPAHCIIOPTHBIX CPeJICTB, a (paphl JaIbHETO CBeTa - ITPH HX OTCYTCTBHH. IIpH
IIPHMeHEeHHH ITHPOKOYTOJIbHBIX (ITPOTHBOTYMAHHEIX) (pap YIIYUYIIaeTCs BHIHMOCTE ITPH
IBIKEHHH B cTy4yae ITOHHKEeHHOH JJ003Ta4YHOCTH aTMOoc(ephl (TyMaH, TOKIb, CHET H T.J1.),
ITpoe3a 10 JOporaM ¢ MajJbsIM bpallfii IToBOpOTa, Ipoe3/ia IepecedYeHH, B TOpogax H Ha-
CEJIEHHBIX ITYHKTAaX, T.K. JIVUIIIE OCBEINAIOT IEIIEXOIHEIE JOPOKKH H TPOT Vaphl.

HopMaTHBHEIMH JOKYMEHTAMH, PErTTaMEHTHPYIOIHMH KOIIHYECTRO, PACIIONOKEHHE,
I[BET, YITIBI BUAHMOCTH H CBETOTEXHHYECKHE XapaKTepHCTHKH (a3, sBisrorcsa: JSO - R303, Ilp.
Nel, 19,2048 KBT EOK OOH, I'OCT 3544-75u I'OCT 10984-74.

ﬂ”ﬁﬁﬁméﬁf’ﬁaﬁﬁﬁ&hﬁw TOTSTOTICTOUHHKA K ITIOIIAAH CBETSIIEHCS ITOBEPXHOCTH,

ANEKTPOHHOWM NOAMUCHIO Daphl B 3aBHCHMOCTH OT THIIA JIAMIT COCTABIISET
CepTudmkar; 12000002A633E3D113AD425FB50002000002A6 my = 104 x1/m2. TTosToMy OCBeImeHHOCTh E

Bnapeneu; le6ayxoea TatesHa AnekcaHgpoBHa »
MacMOH HDEEPKHGCTII) 00OBEKTOB B TEMHOE
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BpeMS CYTOK 3HAYHUTEIBHO XYKe, YeM B JHEBHOE BpeMd. B npasmwiax EOK OOH
CBeTOpacIpeielieHHe (pap HOpMHPYeTCS B eJHHHI[AX OCBEINeHHOCTH, JIK (JIFOKC):

r7e E - BepTHKaIbHAas OCBEIEHHOCTS, E=J5"cosnaaemas (papoi Ha CIIEI[HATIBHOM
H3MEPHTEIIFHOM SKpaHe, JIK, J - CHJIa CBeTa B 3aJJaHHOM HalTpaBJIeHHH, Kg; S - pacCTOSHHE OT
(apel J0 H3MEPHTEIIHLHOTO 3KPaHa, M.

DOHU3HOIIOrHYECKasd BUINMOCTE JJOPOTH H OOBEKTOB XapaKTEPH3YET BO3ZMOKHOCTE
3PHTEIBHOr0 OOHApYKeHH A HX. OTa BO3MOKHOCTE 3aBHCHT OT IpKOCTH (poHa b n oGrekra Lob

H BEEKA, OI[EHHBAETCA BEITHUHHOH APKOCTHOI'O KOHTPACTA.
Lﬂﬁ- - Lq_.'

L
o
a BHIHMOCTD IIPHHATO OITPeelIsITh KaK OTHOINEHHE (paKTHYecKoro KoHTpacTa K¢ k ero
IIOPOrOBOMY 3HAYeHHIO KITop

V=

r

K nop
rae Kn =1/(bLLa); a1 b - ko3 pHIrHeHTHI, onpeaensgeMble 3KCIIePHMEHTaIbHO.

[Tpn yripaBiIeHHH TPaHCIIOPTHBIM CPEeACTBOM B TEMHOE BPpeMS CYTOK SIPKOCTh (poHa b
(aJarTaIH) orpeAelsaeTcs YPOBHEM CpeHEH SPKOCTH JOPOKHOIO ITOKPBITHS ITPH JIeHCTBHH

CBeTa aBTOMOOWIBHBIX (pap, 3HAUEHHSI KOTOPOH He ITpeBhImaeT 2 kg/m2.
BHANMOCTS B 3HAUHTEIILHOH CTEIIEHH 3aBHCHT OT CIIETIIIErO AeHCTBHS (pap BCTPEUHBIX
aBTOMOOIIIEH, KOTHYECTBEHHOH MEPOH KOTOPOT0 SABIIETCSI KOA(PHIMEHT OCIIETIIIEHHOCTH:
_AL _Le-le
AL Leg-Lg

(44)

rae Ib* - pasHOCTH IMMOPOrOBBIX SIPKOCTEH ITPH HAJTHYHH CIEISIIHX HCTOYHHKOB,

J1b - TOXe IPH HX OTCYTCTBHH.

3 BeIpaxkennsa (44) ciaexyeT, YTO IIPH OTCYTCTBHH CIETLIIIX HCTOYHHKOB C=1. Ecin C
> 2, TO BUIMMOCTE IIPAKTHYECKH OTCYTCTBVET.

OCHOBHBIM H HaHOOJIee BaKHBIM ITOKa3aTeneM 3(p(PeKTHBHOCTH CHCTEMBI aBT OHOMHOIO
OCBEILEHH S aBTOMOOHIIS SBJISIeTCS Oe30MacHas CKOPOCTh, KOTOpas OIPEAelISIeTCs H3 YCIOBHA
TATIPHOCTH BHANMOCTH H OCTAHOBOYHOI'O ITYTH:

Il | - YCTaHOBHBILIEeCS 3aMelJIeHHE Ve fjh fz + 250 -t) (e popmynsl (16 1 17)), m/c2; t=
tp-t-tepHntt, cymmapHOe BpeMs peakIMH BOIHUTENL - tp, BpeMs cpadaThIBaHH I TOPMO3HOIO
IpUBOJA - 1(q,, BPEMS HapacTaHNs TOPMO3HBIX CIII - tH M JOMOIHHTEIILHOE BPEMS PEAKIHH,
He0OXOIMMOe JJIS BOCIIPHATHS ITPEITATCTBHIL B TeMHOe BpeMs cyTok t, (t= 0,8 ¢; tq, = 0,2+0,6 ¢
VIS OTMHOYHOT 0 aBTOMOOHIIS, = 0.5 ¢; t, =0.,5 ¢); S - paccTOSIHHE BHIHMOCTH ITPEITSTCTBHI, M.

Kpureprnem 6e30acHOCTH IO YCIIOBHSIM BHIHMOCTH MOKET CIIYKHTh KO3(D(HIHEHT
BHIMMOCTH, IIPEACTABIISIOIIHMHI COOOH OTHOINEHHE JaIIbHOCTH BHIHMOCTH Se K HEOOXOIHMOH
TaTbHOCTH, OIPEAEISIEMON CKOPOCTRIO IBHKEHHU S SV

K, = Se"'rsv' (45)

Bemrunna, o0paTHas ko3 QHIHeHTY BHAHMOCTH KB, Ha3bpIBaeTCs KO3() PHITHEHT

OITACHOCTH JIBHKEHUS:

(46)

3 BeIpaxkenn (45) oueBHIHO, ¢'qro, ecii K., > 1, To Ge30ImacHOCTh
IBIDKEHH S o0ecrieyeHa 110 BHANMOCTH. Ecmi KB < 1, TO yCIIOBHS OCBEIEHHS He 00eCIIeUBaroT

0e30IMacCHOCTH JIBHKEHH .
PaccTosiHHE BHIIIMOCTH S€ 3aBHCHT OT PacCTOSHHUS ocBelleHHI SOCB, HO MEHBIIIE Ha

e W o e il il '!'F-!I.r La B

,E[DI'{'hl"hiEHT noannucAH
SNEKTPOHHOW NOAMUCHIO
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T7Ie If - SMITHPHYECKIIT KO3 HIMEHT, 3aBUCSIIHIT OT JHHAMHKH BOCITPHSTHS OCBE-
I[aEMBIX OOBEKTOB IIPH ABHKEHHH, HAXOIAIIIXCS B I10JIE 3peHH S, V - CKOPOCTh JIBHKEHH A
aBTOMOOIITS. MOXKHO rpuHATh I = t3 ~ 0.5 c.

[TormpaBka 1Y y4HTBIBAET TOT (PAKT, YTO C YBEIHYEHHEM CKOPOCTH COKPAIIAeTCs
PacCTOSHIIE, HA KOTOPOM ITPEITSTCTBHE Ha JOPOre MOXKET OBITh OOHAPYKEHO, T.K. B JIMHa-
MHYECKHX YCIIOBHSX BOCIIPHATHE PAa3IHYHBIX OOBEKTOB Ha JOPOre HIH Ha 000YHHE TpeOyeT
OonbHIell X OCBEINEHHOCTH. 3HAUYeHHSI SVHYKHO OITpeJeIHTh I10 (hopMyIie (45).

JI11st ompeeNneH IPEeIEIbHON CKOPOCTH JIBHKEHHS B YCIIOBHSIX ITIOXOH BHIHMOCTH B
JTaHHOH padoTe KaXXABIH CTYAEHT JOJKEH pacCcYHTaTh IT0 opmyiiaM (45), (46) u (47)

KO3 (pHIMEHTH BHIHMOCTH H OITACHOCTH JBI)XEHHS B 3aBHCHMOCTH OT CKOPOCTH H IIPH Pa3HOMH
OCBEII[EHHOCTH HJIH CHIIEI CBeTa (pap.

PaccTossHHe MaKCHMAaIIbHOTO OCBelleHHI S™ 171 (pap OIMIKHEr 0 CBeTa MOYKHO ITPHHSTH B
aHarazoHe 25 - 75 M, a 11g ap pampHero cBeTa - 100 - 400 M (B 3aBHCHMOCTH OT
HCITONb3YeMBIX (pap 1 mamir). HeoOxomumele 71 pacyeTa BEIHYHHEI - Soa,, tp, tq,, (px, \1
3aJaroTcs mpernogasareneM. llonyueHHbIe 3HaUeHHS Se, SV H K., 3aHecTH B Tadmmiry 12.

R S

Pacyeruble 3Ha4eHNa S,, S, u K, B 3aBHCHMOCTH OT CKOPOCTH aBTOMOOHILA

V, kM 20 40 60 80 100 120
vV, M/c
Sy, M
Se; M
K,
Ko

Tabmmmsal 2

Ha ocHOBe pacuyeTHEIX 3HaUeHHH A1 pasHBIX SO0CB CcTposST KpHBRIE 3aBHCHMOCTH KB H
Komn. ot ckopoctu (K,, = f(v)). I1lo Bemmumte KB = 1 (crormHas THHHS Ha TpapHKe 3aBHCHMOCTH
KB oT ckopocTH) onpegensercs MpeelbHO JOITYCTHMAs CKOPOCTh ITPH JTaHHOH JTalIbHOCTH
OCBeIlleHHOCTH (pHC. 13).
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Puc. 13. I'paduku 3aBHCHMOCTH KO3 (pHIEHTa BHAHMOCTH KB H OITaCHOCTH JBHKEHH

K.. II oT cKkopocTH V ITPH DA3HBIX DACCTOSHHIX
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KoHTpo/ibHbIE BOIIPOCHI:
. Buawl ncnoelTaHmii Ha BHENTHIOIO OE€30IIaCHOCTE?

2. Kaxmmu npaBuiaMu perjiaMeHTHUPYIOTCS IPOTHROIIOXKAapHBIE TpeOoBaHIA?
3. YUTo BXOJUT B IMOHATHE «YAEPKUBAIOIINIE CUCTEMEI?

4. KaxkoBHI IPUHIUILI 00eCII€UeHNS IIaCCUBHOI O€30I1acCHOCTU?

5. Buapl ncneITaduil Ha BHENTHIOKO O€30IIaCHOCTE?
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BBeaeHune

MeTtoauuecKkHe VYKaszaHHS M 3aJaHHSA IS BBIIIOIHEHHS CaMOCTOSTEIIEHOH pPadOThI
CTYIIEHTAaMH II0 JHCIHIUIHHE «be30ImacHOCTh aBTOTPAHCIIOPTHEHIX CPEICTBY II0 HAIPABIEHHIO
ITOATOTOBKH OakanaspoB: 23.03.03 DkcruryaTtalis TPaHCIIOPTHO-TEXHOJIOTHYECKHX MAIIHH H
KOMILUIEKCOB

Metoauueckoe MOCOOHE COJEPKHUT BeCh HEOOXOAHMMBIH MaTEpHall IS BBIIOIHEHHS
CaMOCTOSITEIIbHON PabOTHI IO JUCIHILIHHE «be30ImacHOCTE aBTOTPAHCIIOPTHEIX CPEICTBY.

B TaHHOM MeTOJHYECKOM ITOCOOMH TIPHBEIEHBI TEMBI H BOIIPOCHI I CAMOCTOSTEIBHOIO
H3YYCHHS.

OJOKYMEHT NoanmvucAH
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1.00m1as XapaKTepHCTHKA CAMOCT OSTEIbHOH PadoThI CTY/I€HTA

CaMocTosrelbHas padora — 370 BHI YUeOHOHM AeATEIBHOCTH, BHITTOMHSIEMBIN YUAIIIMCS
0e3 HEINOCPeACTBEHHOIO KOHTAKTa C IIpPelofaBaTelleM HIIM VIIPaBIsSeMBIH IIpelojaBaTeileM
OITIOCPENOBAHO Yepes3 CIElHalbHbIe YUeOHbIle MAaTepHAalIbl, HEOTheMIIEMOE O00S3aTEeIIbHOE 3BEHO
Iporecca o0yYeHH S, IIpeayCMaTPHBAOIIee IIPeXk e BCEr0 HHAHBHAYAIbHYIO PalboTy YUaIlHXCS
B COOTBETCTBHH C YCTAHOBKOH ITPEITOAaBaTels IWIH YueOHHKA, IIPOrpaMMbl O0YUEHH .

Ha coBpeMeHHOM 5Tare CaMOCTOATENbHVIO paboTy CTYAEHTa CIEAVET Pas3AciIHTh Ha
paboTy ¢ OyMaXHBIMH HCTOYHHKAMH HH(QOpPMAI[HH, T.e. YYeOHHKAMH, MeTOIHYEeCKHMH
ITOCOOH SIMH, MOHOTpa(pHSIMH, JKYPHaJIaMH H T.J. H 3IeKTPOHHBIMH HCTOYHHKAMH HH( OpMAaIlHH,
T.€. JIOCTVII K AIIEeKTPOHHBIM pecypcaM uepes MHTepHET.

CeromHss CcaMOCTOSTEILHVIO PpadoTy CTYIAEHTa HEeBO3MOXHO IIPEACTAaBHTL  Oe3
HCIIONB30BaHHI HH}OpMaIHHOHHOH ceTH — MHTepHeT. HeoOXomHmocTh HCITOIB30BaHHS
HMHTepHEeTa BOSHHKAET He TOJIBKO ITPH ITOATOTOBKE K IIPAKTHYECKHM H CEMHHAPCKHM 3aHSTIHAM,
HO, B OOIBINEH CTEIEHH, IIPH HAITHCAHHH Pa3/IMYHBIX HCCIIEAOBATEIIECKHX H TBOPUYECKHX PadoT.
MHorue coBpeMeHHbIe MOHOTI'pa(pHH, MepHOAHYEeCKHe JKYPHAIIbl H3JaHbI TOIBKO B BIIEKTPOHHOM
BHJIE H ¢ HUMH MOKHO ITO3HAKOMHTBCS TOIIBKO B MIHTepHETE.

IHetn B 3aJa4Yl caMOCTOATEIbHOH PadoThl: (OPMHPOBAHHE CIIOCOOHOCTEH K
CaMOCTOSTEIBHOMY TTO3HAHHIO H 00YUEeHHIO, IIOHCKY JINTePaTyPhI, 0000IIeHI0, O OpPMISHHIO H
IIPEICTABIIEHHIO IIONMYYEHHEIX Pe3VIbTAaTOB, HX KPHTHYECKOMY aHalIH3y, ITOHCKY HOBBIX H
HEOPAHHAPHBIX PEIIEHHH, apryMEeHTHPOBAHHOMY OTCTAHMBAHHIO CBOHMX ITPEIJIOKEHHH, YMEHHI
ITOATOTOBKH BEICTYIUIEHHH H BEJIEHHS JHCKYCCHI.

KoMvmeTreHnna ody4uaromierocsi, popMupyemMbie B pe3yJIbTaTe 0CBOCHHA JHCITHILIHHbI

HarmeHoBaHHe KOMIIETHIHH

Kom, opMymiporka Kopx, popMmympoBka HHIHKaTopa | IlmaHHpyeMEle pe3ylIsTaTel O0yUeHH T

KOMIIET EHI[HH 10 JTHCIHIUTHHE (MOIYIII0),
XAPaKTC PH3VIOITHE JTallkl

(hopMIpOBaHILA KOMITETEHIIHII,

HHIHKAaTOPOB
IIK-2 I'oTOBHOCTE K WJT- 1> Baageer MeTomamu ["'OTOBHOCTE K KOHTPOIIO
KOHTPOITIO IIPOBEPKH HATIMYNS H3MEHEHTIT TEXHHYECKOI'O COCTOSHHSA
TEXHHYECKOI'O KOHCTPYKI[II TPAHCIIOPTHBIX TPaHCIIOPTHBIX CPELCTB C
COCTOSHH ST CPENCTB HCITONIB30BAHHEM CPEJCTB
TPAHCITOPTHEIX TEXHHYECKOI'O JHATHOCTHPOBAHIS
CPEICTB C
NJ1-2m » Bnageer MmeTogamu
HCITOIb30BAHHEM N
CDETCTR H3MEPEHHUS H IIPOBEPKH
bed! ITapaMETPOB TEXHHYECKOTO
TEXHHYECKOI'O
COCTOSIHH I TPAHCITOPTHBIX
THArHOCTHPOBAHH A CPECTB
NOKYMEHT NOAMNUCAH

SNEKTPOHHOW NOAMUCHIO
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2. I1;1aH - rpad MK BbIIOJTHEHH A CAMOCTOAT JIbHOM PadoThI

Kobr Cpelacrea u OO6BbeM YacoB, B TOM YHCIIE
peammisyeM TEXHOIIOTHH CPC KoHTakTH Bcero
BIX B OLIEHKH as pabora
KOMITETEHIT HII JeSITelIbHOCTH .
- CTYJIEHTOB
519808 IIPEIIoIaBa
HHIHKATOP TeleM
a(oB)
7 ceEMeECTp
1IK-2 CaMOCTOSITEIIbHOE CobecemoBaHHe | 87,48 9,72 97,2
(I1A-1: VIIA-2) | m3ydeHHe THTEePaTyPHI
110 TeEMaM
Ne 1-17
T1K-2 IlogroToBKa K OTYET 1,62 0,18 1.8
(M11-1; N1-2) TabopaTOPHBIM (TMChMeHHBIH )
3AHSITIHSM
Htoro 3a 7 ceMecTp 89.1 99 99
HUtoro 89.1 99 99

J3.MeTomuyecKkne peKOMEHAAMNH M0 H3YYEHHIO TEOPEeTHYECKOro MaTepHaJa
3.1. Buo camocmoamenbHoOU padbomsl: camocmoamebHoe U3yueHue Jumepamyp bl
M3yyate y4eOHYIO JIHCHIIUIMHY «be30ImacHOCTh aBTOTPAHCIIOPTHBIX  CPEICTB»
PEKOMEHYETCA 110 TEMAM, ITPEABAPUTEIIFPHO O3HAKOMHRIIIHCE C COJEPKAHHEM KakKIOH M3 HHX B
IIpOrpaMMe JIHUCIMIUIMHEL. [IpH TeopeTHYecKOM H3VYEHHH IHCIHIUIMHBI CTYAEHT IOJIKEH
ITIOIIB30BAThCS COOTBETCTRYIOIIEN IIMTEPATYPOH. [ [pHMEPHEIHN IIEPEYEHE JIMTEPATYPHI IIPHBEIEH B
paboueH IIporpamMme
Jlisg GoJiee IMOITHOI'O OCBOEHHS yueOHOIr'O MarepHalia CTYAEHTAM YHTArTCS JIEKI[HH II0
BAXKHEHIIIM pas3fiellaM M TeMaM yuyeOHOH IJUCIHMIUIMHBEL. Ha JIeKIMSIX H3IararoTcs M JIeTalbHO
paccMaTpHBArOTCA HaHOOIEee BaKHBIE BOIIPOCHI, COCTABRISIOIIHE TEOPETHYECKHH U
IIPaKTHYECKHIT (PYHAAMEHT JHCI[HIUIHHEI.
Hmozoeéstit npo0yKkm: KOHCReKm JleKUU
Cpeocmea u mexHonozuu oueHku: Cobecedosariue
Kpumepuu ouenuearun: OlleHKa «OTIIMYHOY» BBICTABIISIETCS CTYIAEHTY, €CIIH B ITOJIHOM
00BEME H3YYEH KYPC JAaHHOH JHUCI[MIUINHEL H BEITIOHEHEI IIPAKTHYECKUE 3aJaHI S
OIleHKa «XOPOINO» BBICTABISETCS CTYAEHTY, €CIH JOCTaTOYHO ITOITHO HM3VYEH KVYPC
JAHHOH JHCI[HMIUTHHEI M BBITIOIHEHBI ITPAKTHYECKHE 3a[aHH 5
OILIEHKa «YIOBIIETBOPHTEIIFHO» BBICTABISETCS CTYIEHTY, HEIOCTAaTOYHO ECIH IIOITHO
H3YYEH KYPC JaHHOM AU CIUIUIMHELI M BEOTOITHEHEI IPAKTHYECKHE 3aJaHH s
OLIEHKA «HEYIOBIETBOPHTEIIBPHO» BBICTABISETCS CTYIAEHTY, ECIIH OTCYTCTBYIOT 3HAHHS H
ITPaKTHYECKHE HABBIKH 110 JAHHOH JUCIUIUIHHE.
TemMbI 1J151 CAMOCTOAT €JILHOT0 H3YYECHHS:
1. BosmgencTBHE TPaHCIIOPTHEIX CPEJCTB Ha XKH3Hb, 3/I0POBBLE I'PaXKJIaH H OKPYKAFOIIYIO
Cpenmy.
2. Krnaccudukals aBTOTpaHCIIOPTHEIX CPEJCTB.
3. KOHCTpYKTHBHAaS M dKCIUTYaTalliOHHAas 0e30ITaCHOCTh aBTOTPAHCIIOPTHEIX CPEJICTB.
4. HopmaTuBHEIE JOKYMEHTEI, PETTIAMEHTHPYIONHE TpeOoBaHNI O€30ITaCHOCTH
aBTOMOOHIIA.

5 Awrturuag AernmmacruncTn — chvowtmrg cOROKYITHOCTH SKCIUTYaTallH OHHBIX CROJICTB
OJOKYMEHT NoarnncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudmkatry 12000002A633E3D113AD425FBS0002000002A6 q
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9. TpeGopaHMSA K TEXHHYECKOMY COCTOSHHIO O€30ITaCHOCTH PYIEBOIO VIIPABIEHHS B
SKCILTYaTal[HH.

10. TpeGopanms 6e30IMaCHOCTH K KOIEcaM H IITHHAM.

11. TpebGopanns Oe30MaCHOCTH K VIIPABIIEMOCTH, YCTOHYHMBOCTH, KOJIECaM H IIHHAM B
YCIIOBHSIX SKCITTYaTal[HH.

12. UH(pOpMAaTHBHOCTH TPAaHCIIOPTHOT'O CPEJICTRA.

13. BHenmH a9 1 BHYTPEHHSA ITaCCHBHAS 0€30I1aCHOCTb.

14. 3ampra or 6OKOBOTO yaapa.

15. OrpannyeHne IIepPEMEINEHHS ITAaCCAXHPOB. YCTpPaHEeHHE TPaBMOOIIACHOCTH JIeTaJIeH
CaJIOHA.

16. BimsiHHe TIMHEBMAaTHYECKHX TIIOAVIIEK Oe30IIaCHOCTH Ha IIaCCHBHYIO O€30IT1aCHOCTh
aBTOMOOHIIS.

17. IlocneapapmiiHas 6€30I1aCHOCTh aBTOMOOIIISL.

3.2. Buo camocmoamensHoU pabomsl: n0020MOEKA K J1A0 Op AmOpHLIM 3AHAMUAM

Hmozosbtit npodyxkm: OTYET 110 1a00OPaTOPHOH padoTe

Cpedcmea i mexHoa02UI OWEeHKI. 3all[iTa OTYETa

Kpumepuu ouyenusanua: OLEHKAa «OTIIMYHOY» BBEICTABIIIETCS CTYAEHTY, €CIIH B ITOJTHOM
00BEME H3YVYEH KYPC JAHHOH JHUCI[MIUIMHEL H BEITIOJHEHEI TaDOpaTOPHEIE 3aJaHH

OIleHKa «XOPOINO» BBICTABISETCS CTYAEHTY, €CIH JOCTaTOYHO ITOITHO HM3VYEH KVYPC
JAHHOH JHCI[HIUTHHEI M BBITIOIHEHBI 1a00paTOPHEIE 3aJaHH

OIlEHKa «YJIOBJIETBOPUTEIILHO» BBICTABISETCS CTYIEHTY, HEJIOCTAaTOYHO, €CIIH IIOITHO
H3YYEH KYPC JaHHOH AU CIHIUIMHLI H BEOTOITHEHEI JTa00paTOPHBIE 3aJaHIs

OIlcHKa CHCYAOBIICTBOPHTCIIBHO» BBICTABIIACTCHA CTYACHTY, CCIIH OTCYICTBYIOT 3HAHIA H
ITPAKTHHYCECKHE HAaBBIKH IIO IAHHOH JHCLIHIUIHHE

4. Meroaueckne YKA3aHHSA
MeTommueckie VKa3aHHS II0 BBINIOIMHEHHIO ITadopaTOpHBEIX padoT TII0 JHCIMILIHHE
«be30ormacHOCTh  aBTOTPAHCIIOPTHBIX  CPEJCTBY», HAaIpaBIeHHS IIOAroTOBKH 23.03.03 -
DOKCIUTyaTalHs TPaHCIIOPTHO-TEXHOJIOTHYECKHX MAIIIMH 1 KOMIUIEKCOB.
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