IIM.03 YuyacTue B OpraHu3anum pador mo CTpOUTEIbLCTBY
aBTOMOOMJILHBIX IOPOT M 23POIPOMOB.
MK 03.03.
Ipuxknagnas reoae3us.

TEMA: Pa36uBka BepxHEro CTpOeHHUs JIOPOTH.

1 Pa3buBka MasikoB Npv yKNaaKke AOPOXXHON OAeX /bl

Mepen yCTpOCTBOM AOPOXHOW OAEXAbl NPON3BOAUTCS KOHTPOSIb
NpaBUNbHOCTM (DaKTUUYECKOro pa3MeLLIeHMs] KOPbITa Ha KaXXaoM
MPOEKTOM y4YacTKe B NnaHe u npodwune. KOHTPonb BeAyT BELEHNEM
CTBOPOB BAOJIb MPOEKTHbIX 6POBOK 1 KPOMOK 3€MISHOTO MOSI0THA U
HWBETMPOBAHMEM MOBEPXHOCTM KOpbITa. B pe3ynbTaTe KOHTposs
yCTaHaBNMBalOT COOTBETCTBME HA MECTHOCTM NMPOEKTHOIO
nornepeyHoro npoduns n hakTUYecKon NoBEPXHOCTN OCHOBaHUS
KopbiTa. O6 3TOM CBMAETENLCTBYET aKT NPUEMKUN CKPbIThIX PaboT.

Pa3bvBka OCHOBaHMUA U NOKPbITUA I'IpOEB)KEl\;I 4acTun Aoporu
HA4YNHAETCA C PpaCCTaHOBKN MasKoB (KOJ'IbILLIKOB), ABNAKOLMNXCA
OPUEHTUPAMMN. Ha Hunx YKa3blBa€TCA TOJILLIMHA KaXXa0ro
KOHCTPYKTMBHOIO CN10A4 OCHOBAHUA U NOKPbITUA.

PazbuBka MaskoB Npon3BOAMTCS B rnpegenax OAHOPOAHOro y4acTKa
Ha Ka)aOoM nornepeyvyHoM npodunie. 3TN y4acTKu OTCTOAT Apyr OT
Apyra He 6onee yem Ha 60-70 Mm.

KonbIlWKM-Masikn YCTaHaBIMBAOT Ha 060UYMHAX Ha pacCTOosIHUMK,
obecneuynBatoLLIEM COXPAHHOCTb MX A0 OKOHYaHUS paboT no
YCTPOMCTBY [AOPOXHOMN OAEXAbl.

2 [leTanbHas pa3bvBKa BUPaXXen 1 yLIMPEHWM

Pa3buBKka yLUMPEHUIN N BUPAXKEN HA CNOXHBIX YYacTKaxX AO/MKHA
6bITb B3aMMHO YBSi3aHa. [LIMHbI OTFOHOB BUPAXXEN 1 OTBOAOB
YLUMPEHMNIN A0MKHbI ObITb PaBHbI A/IMHAM NEPEXOAHbIX KPUBBIX;
YK/TOH BMPaXa A0/MKEH ObITb HE MEHbLUE YKIOHA MOMNepeYHoro

it
npoduns NOKpbITHS, HO He 6onee 40 % ua aoporax, rae
CNly4YaeTcs rononen; NpeaenbHbii; YKIOH BUpaXa He JOSKEH ObliTb

i
6onblue 100 4 . YKIOHbI 060UMH Ha BMpPaXke AO/HKHbI OblTb paBHbI
YKJIOHY BMpaX<a.



YWwnpeHne Npoesen 4yactu Aoporn NponsBoanUTCS NMyTeEM
YBEIMYEHNSI BHYTPEHHEN €€ MOSIOBMHbI BHAYase 3a cHET 060UYNHBI
BHYTPEHHEN, @ 3aTEM BHELLUHEN, HO He bonee yeM Ha 0,5 M npu
YCNOBUWN COXPAHEHUS LUMPUHbI BHYTPEHHEN 060UNHBI HE MEHEE YEM
1,5 ™M ana popor I n II kateropun n 1 M - Ang aopor Apyrux
kaTeropuin. Ecnn npeaycMoTpeHbl YMpeHus 60ble YKa3aHHbIX,
TO AanbHelee yBenMYeHne Npon3BoasT NyTEM YILMPEHNS
3eMNSIHOro NOJIOTHA B CTOPOHY BHYTPEHHeW 0604MHbl. OTBOA
YLWNPEHNS NPOU3BOANTCSA NMOCTEMNEHHO Ha AJIMHE NEPEXOAHOM
KPVBOW.

Pa3brBKa NepexoAHbIX KPUBbIX, YLLMPEHUN N BUPAXKEN
NpOM3BOANTCS MO 3apaHee COCTaBEHHbIM paboymMM pa3brBOYHBIM
yepTexaM (pncyHok1 ). Pa3bMBOYHBIN YepTeEX COCTOUT M3 MaHa,
pa3bMBKMN NepexogHoOn KpMBOW, MPOAO/IbHOMO U NMOMEPEYHbIX
npodunen pasbmekmn, AONONHUTENBHbBIX YKIIOHOB HAa OTFOHE BMpaXa
N OTAENbHbIX NEPEMELLEHNN XapaKTEPHbIX TOYEK MOnepeyYHuKa.

Mpy YCTPOWNCTBE YLWMPEHWI U BUPAXeN AO/MKHa bbITb obecneyeHa
COXPaHHOCTb BbICOT TOYEK BHYTPEHHEN BPOBKMN 3EMNISIHOrO
NONOTHA. BbICOTHOE NOMOXEHME BCEX TOYEK MomnepeyHoro npoduns
MNpY 3TOM YCTQHaB/IMBAETCS MO UX NPEBbILEHUSIM HaZ BHYTPEHHEN
6pOBKOI MONOTHA B COOTBETCTBUU C MOJSIOXXEHNEM MOMNEPEYHOTO
Npodunna Ha y4acTke BUpaXka U ero OTroHa.

OTroH BMpaXxa BEIETCA Ha y4YacTKe NepexoaHOn KpUBOW BHavane
BPaLLEHMEM BHELLHEN MOMOBUHbI OPOXXHOMO MOSIOTHA
OTHOCUTENBHO OCKU 40POr, @ 3aTEM MO AOCTUXEHUN €10
MOMNepeyYHoOro 0JIHOCKAaTHOrO NPodus CO CTaHAAPTHbLIM
MonepeyYHbIM YKITOHOM - BPaLLEHMEM BCEro NPocuns 3eMSSHOro
NOSI0THa OTHOCUTENIbHO €ro BHYTPEHHEN 6POBKMU.

MepeBoa NONEpeYHOro yYKIoHa BHeELWHeW 0604MHbI 40 3HAYEHMS
NOMNEPEYHOro YKIOHa NPOEe3XKEN YaCcTU NPOU3BOAST NOCTEMNEHHO A0
Hayana OTroHa BMpaXka Ha NPSMOSIMHENHOM, Y4YacTKe Ha
npoTskeHnn 10 M.

Pa36buBKa NepexoaHbIX 1 KPYroBbiX KPUBbLIX HAa MHOMOMOMOCHbIX
Aoporax 60bLWON WMPUHBI MOXKET BbINOMHATLCSA MO KpanHUM
JIMHMSIM AOPOXHOIO NMOJIOTHA, rae MUKCUPYETCS UX MOMOXEHME.
Mpw pa3buBke crneayeT yunTbiBaTb U3MEHEHME PaINYCOB KPUBbIX
13-3a HECOBMaAEHUS IMHUM Pa3buBKKM MO NonepeyHoMy Npodunto ¢
OCbIO MPOE3XKEMN YacTu A0pPOru.
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PucyHok 1- Pa36MBOUYHbBIN YepTeXx aBTOMO6M/IbHOW fOporu
C AAHHbIMU ANs pa3buBKK:

a - paboumi NnaH 1 nonepeyHbie Npodunn; 6 - NPoOAC/bHbIN
Npodub OTroHa BUpaxa; I - 6poBKa; 2 - BHYTPEHHSAS KpOMKa; 3 -
BHELLHSS KPOMKa

Pa3brBKa CNOXHbIX 3aKPYr/1€EHWMN C YCTPOMCTBOM BMpaXka
Npon3BOAMTCS B ABa 3Tamna: BHa4asne B MaHe, a 3aTeM B npodwne
B COOTBETCTBUW C YCTAHOB/IEHHbIMU MHTEPBANaMn pa3buBKM.

Ha yyacTke OTroHa BMpaXka BHa4asne pa3buBatoT NepexXoaHyto
KPVBYIO; 3aTEM Ha Ka)kAoM rnonepeyHunke (BAO/Ib HOpManu K
KPVMBOW) ONpeaensioT NosiIoKeHNe Bcex 6pOBOK 1 KPOMOK
[IOPOXXHOr0 MOJIOTHA B MJIaHE; PacCYMTLIBAIOT OTMETKN BHYTPEHHEN
H6pOBKM AOPOXKHOIO MOJSIOTHA C YY4ETOM BEPTUKASIBHOM KPUBOM,
MPEBLILIEHNA TOYEK MONEPEYHMKOB AOPOXHOIr0 MOMOTHA Ha OTFOHE
BMPaXka U Ha BMpaXKe Hag BHYTPEHHEN KPOMKOWN MOJIOTHa.

3 [JetanbHas pa3buBka ceprnaHTUH

Pa3buBky ceprnaHTUH Ha aBTOMOBUBbHBIX AOPOraxX BbIMNOSHAKOT B
[Ba Npuema, onpeaenss BHavane nosioKeHne BCex BepLUMH U
rnaBHbIX ToYeK KpuBbIX (Toukn A, B, C, D, E, F, G, Hn K), a 3aTeM
[AETaNbHO KaXAayro KpuBYHO (PUCYHOK2).



PucyHok 2- Pa3buBka cepnaHTUH

NcxoaHbIMM AaHHBIMK ANst pa3buBKM CEPNAHTUH SABNASKOTCA: Yron
MOBOpPOTA TPACChl 4, MONOXEHME LiEHTPa KpuBon O Ha Tpacce;
paanyc OCHOBHOW KPUBOW 7, PaanycCbl COMpsratowmx

KpMBbIX R1 U R>. B 4acTHOM criyyae npu CUMMETPUYHON
cepriaHTuHe Ri= R n C1=C,. Yrnbl NOBOPOTOB CONPAratoLLmnx
KpMBbIX b1 U b onpeaensitoT HO TeopemMe CUHYCOB U3
TpeyronbHukos BDO v HFO.

[Ans pa3buBKN ceprnaHTUH PEKOMEHAYETCS MOMb30BaTbCSA OAHUM U3
paHee yKa3aHHbIX CrocoboB pa3buBKM KPUBbLIX, @ pacyeTbl BECTU Ha
MWKPOKasbKySTOpax Unn noab3oBaTbCs Tabnnuammn KpuBbIX.

Mpy pa3buBKe KpyroBon KpMBOM, pacronoXXEHHON Mexay
nepexoAHbIMU KpUBbIMU, HEOBXOANMMO B OpAMHATLI NpU AETaNbHOM
pa3bvBKe cnocoboM NpsIMOYrofibHbIX KOOPAMHAT BHOCUTb MOMPaBKy
Ha BENIMYMHY CABMXXKW 3TOW KPMBOW, BO3HMKAIOLLEN BCEACTBUE
NpUNEraroLLEN K HEW NepexoaHon KpMBOK. MonpaBka BBOAUTCS BO
BHYTPEHHIOIO CTOPOHY OTHOCUTENIbHO PACMoSIOXKEHUSI KPUBOMW.

4 [eTanbHas pa3bvBka ropu3oHTasIbHbIX M BEPTUKANIbHbIX KPUBbIX
OCHOBHbIe MONIOXKEHWS
[eTanbHas pa3buBKa KaXkaou KpMBOWN AOPOXHOr0 3aKpyrieHus

BbINOJIHSIETCS NOCNe pa3buBKM Tpacchl. Pa3bmBKy KpyroBbiX KpUBbIX
BEAYT OT MX KOHEYHbIX ToYek (Hayana uam KoHUa KpUBOW) K



cepeavHe KpuBoW. MNepexoaHble KpmBble (KNOTOHAHbIE U Ap.)
pa3bMBaloT OT TOUYKM Ha4yana KpUBOWM K ee cepeanHe.

[leTanbHyto pa3buBKy KpPMBbIX MOXHO BbIMOMHSATb /106bIM
cnocobomM, obecrneynBalomMM HEOBXOAMMYO TOYHOCTb.

Mepen pa3buBKOM KPMBOW Ha3HA4atoOT, HAXOAST UM PacCYMTLIBAOT
BCE MCXOAHbIE AaHHbIe ANsl pa3bMBOYHbIX paboT, COCTaBNSAOT
pa3bMBOYHBIN YepTex 1 Tabnuuy pasbmBku.

Mpy pa3buBKe KaXxxaoro KpUBOMHENHOrO y4acTKa aBTOMOBUTbHON
A0poru cHavana (B COOTBETCTBUM C MHTEPBAsIOM pa3buskmn)
YCTaHaBNBAIOT MOIOXKEHME BCEX TOYEK HA KPUBOW, pa3MeLLEHHbIX
no ocu aoporun (BAONb TPacchl). B nonyyYeHHbIX TOYKax HaxoasaT
HarnpaB/fieHMs HOPManen K KpMBOW, a 3aTeM OT OCK AI0POrn BAOMb
KakAoW HOPManu yCTaHaB/IMBAKOT MOJIOXXEHNE BCEX TOYEK
nonepeyYyHoro Npoguns AOPOXHOro NonoTHa B AAHHOM MeCTe.

Mpu aeTanbHOM pasdbuBKe FOPU30OHTASbHBIX KPUBBIX Ha y4YacTKax
CMYCKOB W MOABEMOB, @ TaKXKe Ha y4YacTKax BEPTUKaIbHbIX KPUBbIX
BbICOTHbIM pa3MelLeHMEM NPeHEBPEratoT, yUnTbIBast ero npu
AETANbHOW pa3buBke 3eM/ISIHOMO MOI0THAa B NPOAO/IbHOM npodune.

Pa3bMBKy KpyroBbIX U MEPEXOAHbIX KPUBbIX B OTKPbLITOM
NErKoAO0CTYMNMHOM MECTHOCTM BbINOJTHSAOT CMNOCO60M MPSIMOYTONbHbIX,
KOOPAMHAT, a B 3aKPbITOM - CMOCO60M YrnoB 1 xopa. B oTKpbITOM
MECTHOCTW, rae yAobHO 1Cnonb30BaThb AaslbHOMEPbI, XOpoLMe
pe3ynbTaTbl AT CNocobbl MOASPHbIX KOOPAUHAT C MOMOCaMM1 B
TOYKaxX Hayana v KoHUa KpUBOW. B CTECHEHHbIX YCIOBUSAX
MCNOMb3YHOT CNOCO6 NPOACMKEHHBIX XOpA, @ NPU MasnbIxX paanycax
KPVBbIX - CNOCO6 NMONAPHbIX KOOPAWHAT M3 LIEHTPa KpYroBow
KpVBOM.

[eTanbHas pa3buBka ropu3oHTasbHbIX KPUBbIX CMOCOOOM
NPSIMOYrO/IbHbIX KOOpANHAT

Pa3buBka (pUCyHOK 3) Npon3BoANTCS OT TOYKK Hayana (KoHua)
kpyroson kpmon (HKK) nan oT TOUYKn Havana nepexoaHomn
(knotonaHon) kpuson (HIMK). MpsaMoyronbHble KOOPANHATLI TOYEK
PacCUYMTBIBAOT HA MUKPOKaNbKynsTope unm 6epyT u3 Tabnuu,.

McxoaHbIMM BENMYMHAMK pa3buBKM SBNKKOTCA: Sy - AMHA Ayrn
KPVMBOW 10 TOYKM pa3bumBkn (Si=Kon); Ko- NHTEPBaN pacCTaHOBKM
TOYEK Ha KPUBOW; /7 -4MCI0 MHTEPBANoOB pa3bunBkmu (MOPSAKOBbLIN
HOMEp TOYKM pa3buBKM Ha KpMBOW); R - paanyC KpyroBowu



KpUBOW; A - NnapaMeTp KnoTouabl; jih=SR=Kon/R - UeHTpanbHbIN
yron mMexay paanycamu KpuBOW, MpOBEAEHHBIMU U3 TOUYKM Havyana
(KOHLIA) KPVMBOW U U3 TOUKW pa3buBky; jin=S51/(2A?) -yron mMexay
KacaTeslbHbIMW KNTOTOMAbI, NPOBEAEHHBIMU B HaYane KpUBon 1 B
TOYKe pa3busku.

MpsIMOYrosibHblE KOOPAMHATLI TOYEK KPYroBOM KPUBOM
yCTaHaBNMBaloT Mo chopMynam:
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PucyHok 4- Cxema onpepaeneHus nosioXkeH!sl TOYKM Ha
KPUBOM CNOCO60M NPSAIMOYIroJibHbIX KOOpAUHAT

MpAMOYrosibHble KOOPAUHATBI TOYEK KOTOUAHOW KPUBOW HaxoasT
13 3aBUCUMOCTEN:
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TexHonoruns pasbuBkM cneayroLas: OTAENbHO ANS KaXKAOM TOYKM
KpVBOW BAOJIb HAMNpaB/IEHNS YI/la Ha KacaTeIbHOW K KPUBOM U3
MCXOAHOW TOYKM Havana kpmeor (HK) oTknaabiBaloT 3HaUYeHme
abcumcebl x; unn Xq. B NoOnyyYeHHOM TOUKE 3KKEPOM



BOCCTaHaB/IMBAIOT NEPrEHANKYNSAP U BAOb HEMO OTKNAAbIBAOT
OpAMHATY TOYKM Ji UK Yy, YyCTaHaBIMBas NOMIOXKEHME TOYKMN Ha
KpVBOM.

[leTanbHast pa3byBKa ropuM30HTasIbHbIX KPUBbIX CMNOCO60M
NONAPHbIX KOOPANHAT

Pa3buBka (pUCyHOK 4) Npon3BOAMTCS OT TOYKM Ha4vana (KOHLA)
kpyroBon kpuon (HK) nnmn ot Touku Hayana nepexoHom
(KnoTonaHoN) KpUBOW.

NcxoaHbIMM AaHHBIMK p336MBKM ABNAKOTCA:

Sn - ANIMHA Ayrn OT Hayana KpuBOW 10 TOYKU pas3buBku (Sp= Kon); K
Ko - IHTepBan pacCTaHOBKM TOYEK Ha KPUBOW; 77 - YUCIIO
MHTEPBANOB pa3bmneku (NOPSAKOBLIN HOMEP TOYKM pa3buBKM Ha
Kp1BOW); R - paanycC KpyroBon KpnBow; A - napaMeTp KIOTOUAHOM
KPVBOW; Ji» - LEHTPaNbHbIN Yros, 3aK/o4atoWwmin ayry KpuBow.

[lnsi KpyroBoW KpMBOW ONpeaensioT BEMYMHY NOMSIPHOro yrna us
TOYKM Ha4vana nonspHbiX koopanHat (Toukn HK 1 KK) no ¢opmyne
7, =@, 2=5, HIR]

YcTaHaBnMBaloT 4IMHY Xopabl (paauyca - Bektopa) dr=2Rsinc.

ANsi KNOTOMAHOWN KPMBOW BENNUYNHY MONISIPHOrO Yrna
yCTaHaBNMBalOT OT TOYKM Hayana KpuBon no dopmyne
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AnnHy paanyca-BeKTopa Xopabl HaxoAaT U3 3aBUCMMOCTU
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TexHonornsa pa3busku cneaytoLlas: yCTaHaBIMBalOT TEOA0/UT B
TOYKe Hayana pa3buBKM KpyroBoW KpMBOW UK KnoTouabl. Myneson
OTCYET rOPU30HTAsIbHOrO Kpyra OPMEHTUPYIOT MO HanpaBieHNto
KacaTeNbHOM K KpMBOW B AAHHOW TO4YKe (BAOSIb HanpaBieHns Ha
yron nornopota) 1 OT 3TOr0 MCXOAHOIO HanpPaBNEHUS ANS KaXXA0oM
TOYKM OTKNAAbIBAIOT BEIMUMHY MOASAPHOMO Yrna Ckn, @ BAOSb
NONY4YEHHOrO HaNpaBeHNs - AJINHY COOTBETCTBYHOLLEN XOpabl dh.



Tak onpenensitoT NONOXKEHME KaXA0M TOUKN Ha pa3brBaeMom
KPVBOW.

PucyHok 5- Bua getasbHOM pa3bmMBKN ropusoHTasIbHOMN
KpUBOM CNOCO60M NONSAPHbIX KOOpAUHAT

OnpeneneHne HanpasieHUs HOpManu K Tpacce Ha KpUBOM

HanpasneHue nonepeyHoro CTBopa Nno HOpManu K Tpacce Ha
KPWBOW YCTaHaBNMBAIOT A9 Pa3bUBKUN S/1EMEHTOB 3EMJIAHOIO
MOJIOTHA W PACTIONOXEHHBIX HA HEM UCKYCCTBEHHbIX COOPY>KEHWM.

Hopmanb k KpyroBown KpuBown pa3buBaeTcst HECKONbKUMU
cnocobamu:

* BOCCTQHOBJ/IEHMEM MEPNEHANKYNSPA K CEpeIMHE X0opabl;

* pa3buBKON BUCCEKTPUCHI YINa Mexay ABYMS XOpAaMu OAHOM U
TOW Xe ANINHbI;

* MOCTPOEHMEM Yrna Mexay HauasibHOW XOpAOM.

[1ns BOCCTAHOBMEHUSI NeprieHAnKYNsipa K cepeanHe xopabl U3 ee
KOHLIOB A€NAIOT ABOMHYIO 3aCe4Ky OTPE3KOM OJIHOM U TOU XKe
BEIMYNHBI, NPEBbIWAWMUM 2/3 AnvHbl XOpAabl (PUCYHOK 5).
MonyyeHHble ABE TOUYKM COEANHSIIOT Mexay cobon, obpasys
nepneHaNKYNSap K XOpAe WK HOpPMasb K KpUBOMW B TOUKE,
PacnonoXeHHON B cepeanHe xopabl.

MocTpoeHne HopManu C NOMOLLLIO buccekTpucel yrna b,
06pa3oBaHHOro MeXxay ABYMSI XOpAaMu OAHOW U TOW Xe ANUHbI,



BbIMOJHAIOT U3 TOUYKN KPUBOW, PaCnosIOXXEHHOW Mexay ABYMS
CMEXHbIMU C HEW TOUYKaMU KPUBOW U OTCTOSILLMMUM OT HEE Ha OAHOM
N TOM Xe pacCTOSAHUN (PUCYHOK 7). YCTAHOBUB TEOAONMUT Mexay
ABYMS XOpAaMn, BU3UPYIOT NOC/IeA0BaTENbHO Ha KaXAyl CMEXHYH0
TOYKY KPUBOWM 1 6epyT OTCYETLI @ U b. YCTaHaBNMBAIOT OTCYET G,
PaBHbI/ MONYCyMME OTCYETOB Ha CMEXHbIe TOYKU, c=(a+b)/2 v
COOTBETCTBYHOLUUIA HANpaBlEHNO HOPMan KPUBOW B TOUKE CTOSIHUS
npubopa.

PucyHok 6 - CxeMa BOCCTaHOBJIEHUS NepreHauKynsapa K
cepeauMHe xopAbl METOAOM JIMHEWHOMW 3aCeUKH

PucyHok 7 - MocTpoeHne HoOpMaJsim Ha KPMBOM C NOMOLLbIO
TeoagonuTa



