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AHHOTauusi. B craThe paccMaTpuBarOTCS BHJIBI IOJBECOK JIETKOBBIX aBTOMOOHWJIEH M MX
KOHCTPYKIIMU M XapaKTEPUCTHUKU, KOTOPbHIE BIMSIOT Ha O€30MAaCHOCTH JIBMXKEHHS HPU MOBOPOTAX U
APYyruX MaHEBpax Ha JOPOXKHOM IIOJIOTHE. B pesynbraTe mpencTaBieHBbI JaHHBIE XapaKTEPUCTHKH
OIPEACISIIONINE MSTKOCTh WJIM JKECTKOCTh IMOJBECOK, KOTOpbIE BIMSAIOT Ha YIPaBISEMOCTh U
YCTOMYMBOCTb aBTOMOOMIISL.

KaioueBble ci10Ba: o1BECKH aBTOMOOWIIS, TMHAMUKA HA TOBOPOTAX, KECTKAs IOJIBECKA, MATKAs
MOJIBECKA.

KoncTpykuus u paboune XxapakTepUCTUKU MOJBECKA aBTOMOOMJISL BIUSIOT HA TaKUE MapaMeTpbl
KaK:

- YIIPaBJIs€MOCTb;

- YCTOMYHMBOCTb;

- INIJABHOCTB X0/1;

- U JIp. CBOICTBa aBTOMOOMIISL.

OTH mapaMeTphl B CBOIO OYEpEb OMPEAEISIIOT KOM(DOPTHOCTh, SKOHOMUYHOCTb, O€30IaCHOCTD U
Ha/IeXHOCTh aBTOMOOMJISL.

OcHOBHBIE Harpy3ku NOJIy4aeMble B IPOLECCe IKCIUTyaTalluy JIOKATCS Ha MOJBECKU U Koljeca
aBTOMOOWJISL KOTOPBIE B KOHTAKTe C JOPOKHBIM MOKPbITHEM. OT HUX B OCHOBHOM 3aBUCHUT HaJEKHOCTb
IIpU SKCIUTyaTallii aBTOMOOWIIs. Beab KMHeMaTndeckue Cuiibl MpUjaraéMble Ha MOJABECKY BIMSIOT Ha
TaKMe XapaKTePUCTHKU aBTOMOOWJS KaK yCTOMYMBOCTh, TMHAMUYHOCTh M YIPABIAEMOCTb. Takxke
COCTOSIHME IIOJIBECKHM BIMAET Ha HMOLMOHAIbHOE M (PU3MOIOTHYECKOE COCTOSIHME BOJUTENS C
naccaxupamu. OTO BIMSHUE NEPEAAETCs 4epe3 BUOPAIMIO Ky30Ba U cajlOHa OT JBUTaTels U MOJBECKU
aBTOMOOWJISI, paCCKauMBaHUE M BHE3AITHbIe M3MEHEHUs TMOJIOXKEHHUs Tela JIIJeH BO BpeMs JBHKEHHS
aBToMoOmIIA. Bece 3TH (akTopbl yCHIMBAIOT yCTalIOCTh U YTOMIIIEMOCTh YEJIOBEKa, KOTOPhIE UMEIOT
OPSMYEO 3aBUCUMOCTB K YaCTOTE KOJIeOaHHs K IEPEeMEHHOCTH ycKopeHus.[1, 2]

B koHcTpyupoBaHMM aBTOMOOWIJIBHBIX IOJBECOK OCHOBHOW pelraeMoil mpoOjemMoi sBIseTcs
HaXO0XXJeHHE HeoOXOAUMOro OanaHca MEXIY YHPaBIsIeMOCTbIO, YCTOHUMBOCTBIO U KOM(OPTHOCTHIO,
KOTOPBIE SIBJIAFOTCSI IPOTUBOPEYMBBIMU K APYT-IPYTy.

Benp msarkas mojsecka ITO3BOJIIET HMCKIIOYEHHE OTPBIBA OT JOPOKHOW IIOBEPXHOCTH KOJIEC
aBTOMOOWJISA, TIPU Hae3/le Ha HEPOBHYIO JIOPOKHYIO MOBEPXHOCTh. UTO yBennuuBaeT KOM(OPTHOCTH
CUJIIIMX JIIOJIE M COXPAaHHOCTH TIpy3a B aBTOMoOmie. XOTS A BBICOKOW YIPaBISEMOCTH H
YCTOMYMBOCTH aBTOMOOWJISI HEOOXOJMMa >KEeCTKas MOJBECKa, YCTPaHSIOLAs KPEHbl NMPU OMACHBIX
MOBOPOTAaxX M KJEBaTEIbHOE KaueHHe KOopIyca NMpU TOPMOXKEHUH MM Pa3TOHSIEMOCTH aBTOMOOWIIS,
KOTOPBIE pa3rpyxkaroT OCH aBTOMOOMJISL.

Takue XapaKTEpUCTHKU Kak YIPYrOCTb IPYKUHHBIX 4YacTed U BA3KOCTb aMOPTU3aLMOHHOMN
KOHCTPYKLIUU OTIPEAEIISAIOT CBOMCTBA aBTOMOOMIILHON MOJIBECKH.
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Pucynok 1 — ITonBecka aBToMoOMIIS

Haxoxxnenne KOMIpOMHCAa MEXIy OCHOBHBIMH TpPEOOBAHHMSMH OTIMYAIONIMECS CBOMMH
IPOTHUBOPEYUBOCTSMHU 3aBUCUT OT CPEIHECTaTECTUYECKHX YCIOBUH pabOThl aBTOMOOMISA. DTUMHU
YCIOBHSIMA MOTYT OBITH TOPOXKHAsi MOBEPXHOCTh IO KOTOPOW IMpenHa3HA4eH €3UTh aBTOMOOWIIb,
YUUTBIBAIOLIEE KAauyeCTBO M XapakTep MojioTHa. CBOMCTBa JAMHAMHMKM aBTOMOOWJIS 3aBUCHMAs OT
MPEeIHA3HAYUMOCTH aBTOMOOWMIISL (IUIsl TEPEeBO3KM Tpy3a WJIM MACCaAXUPOB, CIOPTHUBHBIA MU
CIeIMaIbHbBIN aBTOMOOWIIB).

Ecnmu He yuWTHIBaTh W3HAIIMBAEMOCTh IO CPOKY CIYXObI JeTajeil MOJBECKH BO BpeMs
HKCIUTyaTallMH XapaKTepUCTHKa pa3pabOTaHHOM M0/IBECKH HE U3MEHYMBA.

Jlsisi KOHKPETHOTO TpeaHa3HauYeHHsI aBTOMOOWIIS, JIOPOTH 10 KOTOPOH JTOJDKEH TepeIBUTAThCS
aBTOMOOWJIb U €r0 JUHAMUYECKHE OCOOCHHOCTH, MPU OOIIMX YCIOBHSIX KCIUTyaTallMy MOJBECKU XOTh
SBIISICTCS ONTUMAJIBLHBIM, TEM HE MEHEEe HE ONTHMAJICH JIUIsl KOHKPETHOM TEeKyIIeld cuTyanuu. Tak Kak
TEKyIlas CUTyalusi MOXeT OTIMYaThCsl OT cpegHecTtaTHcThdeckod. [loTomy dro, ecnu jxecTkas
nmoJiBecka Ooyiee ONTHMaNbHA IS TIAIKOH TOPOTH, TO MSTKAs MOJBECKA ONTUMANIbHA JUTS BYKCHUS
aBTOMOOWJIS 10 HEPOBHOM IMOBEPXHOCTU. Takxke Msrkas IOJABECKa NMPUMEHHMa Ha Oojee MpsSMBbIX
y4acTKax JOpOord obOecreuuBaroliee IMIaBHOCTh XOJa, a JKEeCTKas mojBecka Ooisiee 3P¢deKTHuBHA IO
TPAEKTOPUHU C HaHOOJBIIMMHU TMOBOPOTAMH, I/I€ HEOOXOIMMA YCTOWYMBOCTh OT M3MEHEHHs KpeHa U
OTIPOKH/IBIBAHUS HAa TIOBOPOTax. K TOMy e KECTKOCTh MOJBECKH 3aBUCUT U OT BECa Ipy3a U CaMOTO
aBTOMOOWJISI, KOTOPbIE MOTYT TaK)K€ MEHSTbCS B Ipoliecce dKCIuTyatanuu. [Ipu 3ToMm ecTs u apyrue
(bakTOpB! BIUSIONINE HA XapaKTEPUCTHKY IMOJABECKH. B mmeane uis MOOBIX CHTyalluii ONMTHMAIBHOM
MOJIBECKOM MOTJIO Obl M3MEHseMas 10 JKECTKOCTH M MATKOCTHM KOHCTPYKIUS IOJABECKH, HO JaHHAs
KOHCTPYKIIMSI OKa3bIBAETCSI YCIOKHEHHOHN M MEHee HaJIe)KHOH B AKCIUTyaTallly.

Ho Tem He MeHee mpeqiarajuch pasidyHble KOHCTPYKLIMH TOABECOK C PYYHBIM WU
aBTOMATHYECKUM PETYIUPOBAHHEM XapPaKTEPUCTHK IPeIaraeMbIX KOHCTPYKIUH moaBecok. OTHUM U3
MEPBBIX PEHICHUH NMPeII0KEHHBIX BEIYLIIMMH aBTOMOOMJIECTPOUTEIbHBIME KOMIIAHUSMHU BO BTOPOM
nosioBuHE XX BeKa, 3TO HACTPOWKA IMTOJABECKH B 3aBUCIMOCTH OT TUTAHUPYEMOH TIO€3/IKH WITH MapIIpyTa.

To ectp, mpeaBapUTEIbHO 3HAS 3aIUIAHMPOBAHHBIA MapUIpyT ABMXKEHHs 3apaHee HacTPOUTh
XapaKTepUCTHKH TOABeCKH. K TpenBapUTEIbHBIM HACTPOHKaM TPEIOKEHBI TaKWe PEHICHUs Kak
M3MEHEHHE BBICOTHI KJIMpPEHCa aBTOMOOWIS (IOPOXKHBIM NPOCBET) WM NpeABAPUTEIbHBINH BHIOOP
KECTKOM (CIIOPTHUBHBIN PEKUM) UM MATKOH (OOBIYHBIN pexM) OJBECKU. B kauecTBe nmpumepa MOKHO
npuBeCTH ycTaHoBIeHHble Ha aBroMoOmisix CitroenXM mnoasecku «Hydroactive», kotopas
peryaupoBaliach IO YIPYTrOCTH IIOJABECKH MHEBMAaTHYeCKMMH amoptuzaropamu [3].Mmenucek Tpu
pe3epByapa paboTarolye aMopTH3aTOpaMH JUIsl THEBMAaTUYECKOH cucteMbl. Boautens, perynupys
KpaH, 3aJIeliCTBYET NIBa WJIM TPU pe3epByap, YTO M3MEHSET IO JKECTKOCTH WM MATKOCTH IIO/IBECKY
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aBTomoOmiis. Ilocne Oplia mpeiokeHa pydHasi HAaCTPOHWKa CBOMCTB MOJBECKH BO BpeMS JBHKEHUS
aBTOMOOWIISL, YTO YIACTUIIO aBAPUHHOCTD HA IOPOTE, TAK KaK OTBJICKAIO BHUMAHUE BOAUTENS OT JIOPOTH.
YcoBepIIeHCTBYS YIPaBIIEMOCTb K 0oJiee aJanTallHOHHOM aBTOMAaTHU3alluK HACTPOEK MOIBECKU B ITyTH,
JaJi0 pelieHue JaHHOW mpoOnembl. J[aHHBIE TMOABECKM CTald HA3bIBaTh AKTUBHBIMHU, a OoJjee
IIPOJIBUHYTHIE PEIIECHUS aJallTUBHBIMU I1OJBECKAMHU.

Bce Hapa®oTKM 1O HAMpaBJICHUIO aBTOMATH3aIlMU HM3MEHEHHS XapaKTePUCTUK IOJBECKH B
3aBUCUMOCTH OT TEKYLIEH CUTYyallMH Ha I0pOore pa3AeiiaioT Ha TPU KJlacca.

Pucynok 2 — AsromoominbCitroenXMc perynupyeMbIMy 10 YIPYTrOCTH THEBMATUYCCKUMHE
amopTtu3atopamu noasecku «Hydroactivey

OpvH Knacc CBSi3aH ¢ MEXaHWYECKOW, TMAPABINYECKONW MIIM ITHEBMAaTUYECKOW PETrYIMPOBKON
KOHCTpYyKIMei moaBecku. [IpuMepoM MOXHO MpHUBECTH aMopTu3aropsl Roadmaster ¢ mpyKHHHO-
JIMCTOBBIM CHELHATbHBIM YCTPOUCTBOM, IO MEPE YBEJIMYEHHUS Beca aBTOMOOMIIS yCHIMBAIOLIAsICS 10
YKECTKOCTH TToABecKa.[4]

Taxxe ectb mpumep noaecku MonroeKinetic, koTopbie Ha3bIBAIOT «AKTUBHO-PEAKTHBHBII HIIH
«aKTHBHO-TIACCUBHBIW» MOJBECKaMU THIPABINYECKUMHU JAUArOHAIBHBIMU CBA3SIMU. OHU HE MpPUMEHSs
IIPOLIECCOPBIL, JATYUKU U IPUBOAHBIE MEXAHU3MBI, BO3JIEHCTBUE HA OJTHO MJIM HECKOJIBKUX KOJIEC B BUJIE
MPEMSITCTBUIA Ha JOPOTe JaeT pPeakiuio Ha 3PPEKTUBHYIO KOPPEKIUIO CMEIIEHUs IPYTUX KOJec, YTO
IIPOTUBOAECUCTBYET ONPOKUBIBAHNIO, HEYITPABIIIEMOCTH HAa IOBOPOTAaX, TPSICKU Ha HEPOBHOCTHU J1OPOTH
WIM JPYTUM CUTYalUsiM BO BpeMs IBHXKEHUS. DTOT 3(PPEeKT 1ocTUraeTcst yepes CBsi3b MOJBECOK BCEX
KOJIEC, B BUJIE THIPABIMYECKOI TUaroHaJbHOM B3aUMOCBA3bI0 MeXy HUMH. [lo ¢yHKIIMOHATBHOCTH
TaKkHMe IMOJBECKH MMEIOT OTPaHUYEHHUs, HO B TOKE BPEMsI NMPUBOJUT K YCTAHOBKE JOIMOJIHUTEIbHBIX
TEXHUYECKHUX WJIN THJIPABINYECKUX CHUCTEM, UYTO YCIIOKHSAET, YTSKENAET KOHCTPYKIUIO U YMEHBIIAET
HaJIe)KHOCTB.[ 5]
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PI/ICYHOK 3- ((AKTI/IBHO-peaKTI/IBHLIC» NI «aKTHBHO-IIACCHUBHBIC) IIOJBCCKH MonroeKinetic

Crnenyroumii Kiacc MoJBECOK CBSI3aH C CUCTEMOW YMpaBIEHHUS MOJBECOK 4Yepe3 JIEKTPOHHbIE
CXEMbl WMJIM KOHTPOJUIEPBI, KOTOpbIE pabdOTalOT HAa OCHOBE JETEPMUHUPOBAHHOIO 3aKoHa. [laHHbIE
AIEKTPOHHBIE CUCTEMBI COCTOSIT U3 ONPEEICHHBIX JaTYUKOB U UCIIOJHUTENBHBIX YCTPOICTB, KOTOPbHIE
OCHAINAIOT B KOHCTPYKIIMU TOABECOK. [laTunku nepenaroT GUKCHpOBaHHBIE MOKa3aHUsT KOHTPOJLIEPY,
KOTOpBI  OTIpaBJsieT ONpeAeNieHHbIe 3apaHee KOMaHAbl Ha UCIOJIHHUTENbHBIE YCTPOWCTBA
PETyIUPYIOINE XapaKTEPUCTHKH MOJBECKH IMOJI HEOOXOAMMYIO CHUTYAIHIO JBMKEHHUS HA JOPOKHOM
nosioTHe. JlaHHBINA Kjacc MUMeEeT Psi MPEUMYIIECTB, Mepel MPEAbIAYIIMM KJIacCOM OCHOBaHHBIM Ha
MeXaHU3MaX THAPABIUKUA, MEXaHUKU U MTHEBMAaTHUKU. JTO Oojee 3(h(PEeKTUBHBINA U TOYHBIA KOHTPOJIb
JUHAMHKHU TpoIecca MOJBECOK MO CPAaBHEHHUIO C YETOBEKOM-BoJaUTEeNeM. HO 4acThIMH CIOKHOCTSIMU
3TOrO KJlacca SIBJISIOTCS HEOOXOJUMOCTh HaXO0XKJIEHUS! TOUHBIX PELICHUI U MaTeMaTU4eCKUX MoJienen
MHTETPUPYEMBIX MOJABECOK B KOHCTPYKIIMIO aBTOMOOMIIEH, ITyTeM CO3/1aHuUs WK [T0100pa CIIEIIHaTIbHOTO
HCIOJIHUTEJIBHOTO YCTPONUCTBA-aKTyaTopa.

ABTOMaTHYECKHE CUCTEMBI, IOCKOJbKY MO3BOJISIOT PEryJMpOBKY BbIOOpa HE IBYX MIIM Tpex
KOMaHJ, a 0osee, TO Mpeasaraercs BO3MOXKHOCTb CO3/IaHUS MOJBECKH, YUHUTHIBAIOIIAash MHOKECTBA
JMCKPETHBIX BAPUAHTOB, C Pa3HBIMU MMapaMeTPaMu U3MEHSIOIUECS B TUHAMUKE XapaKTEPUCTHK.

OaHMM U3 IPUMEPOB TAKOT'O YIIPABICHUS MEXaHU3MaMH B KaUe€CTBE UCIIOJIHUTENbHBIX YCTPOUCTB-
aKTyaTOPOB MOXET ObITh aMOPTH3ATOP UMEIOIINI EPEMEHHYIO BA3KOCTh. Y YUThIBAst YTO, JOCTHXKEHUE
NeMI(EpPYIOIEro CBOWCTBA Yy aMOpPTH3aTOpa MPOUCXOJUT IYTEM CXKaTHUS WM PACTSKEHHUS €ro B
pe3yJipTaTe, KOTOPOro UAET MEePEX0] JKUIKOCTH U3 OTHOTO pe3epByapa B Ipyrol yepes KianaH ¢ y3KUM
MIPOXOJIOM OTBepcTHs. B 3aBUCMMOCTH OT M3MEHEHMs AMaMeTpa OTBEPCTHUs IPOIYCKHOTO KiaraHa,
BO3MOJKHO, 3HAYMTEIbHO PACHIMPUTH H3MEHSIEMOCTb XapaKTepUCTUK amopTu3aTopa. Kiaman ¢
pEryJIupyeMbIM OTBEPCTHEM, KaK BUAUM, JAEJIAET aMOPTU3ATOP C YI0OHBIM aKTyaTOPOM.

BriepBble Takue amopTHU3aTOphl OBUIM TNPUMEHEHbl B IOJIBECKAaX IIacCH CaMOJIETOB,
M3TOTOBIICHHBIE BEYIIIMMH aBHACTPOUTEIFHBIMU KOMIIAHHMSIMA, YTO B TATbHEHIIIEM HaYalld PUMEHSTh
Y aBTOMOOMJIECTPOUTEIIH.

JlaHHbBIE aKTyaTOpbl OTJIMYAIOTCS BOCIPUHUMYHBOCTHIO BBICOKUX Harpy30K U ObICTpOAEHCTBHEM,
Omarosaps, MEXaHHUECKOTO MEPEKIII0YAONIErocs YCTPOHCTBA, PEryIMpYIOLUIEro OTBEpCTHE KilaraHa.
JlaHHBI MEXaHU3M, TEM HE MEHee, OTPaHUYEH OIpe/Ie]IeHHBIM JAMaNa30HOM PETyIUpOBKU. B cBs3M ¢
3TUM pa3paboTaHbl Oosiee OBICTPOJEHCTBYIOIIME  aKTyaTOpbl. OJTO aMOPTHU3aTOPbl (PUCYHOK 4)
UMEIOIMEe TEePEMEHHYI0 BSI3KOCTh JKHMIAKOCTU. OJIHUM M3 TaKUX >KUAKOCTEH SBISIETCS MarHUTO-
peonoruueckas xuakocts (MRF). JlanHas ®KUIKOCTH SBISETCS CYyCIIEH3WEH B BUJIE Maciia C HATMIUEM
BHYTPH MEIKOJANUCIEPCUOHHBIE MAarHUTHbIE METAJUIMYECKHE YAacCTHLBl — JMIOJNW. OTH JUIOJIU
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YIPaBIAIOTCA COJICHOUAOM, CO3/AOLINI BHEIIHEE MAarHUTHOE I10JI€, KOTOPOE PETYIUPYET YACTULIBI B
KHUJIKOCTH B HeoOxonumoe Hampasienue. [lpu stom m3mensercs Bsa3kocte MRF no HeoOxoaumomy
HampaBJIeHUI0. bpIcTpoAeliCTBIE BBILICIPUBEICHHOTO aKTyaTopa MO3BOJSET U3MEHATh NapaMeTphl 3a
cekynay a0 1000 pa3. OgHuM U3 TakuX BBICOKO3(D(PEKTUBHBIX C aKTyaTOpOM IOJIBECKOH SBISETCS
MagneRide, npumennsie Ha aBromoomie mapku Cadillac Catera.[6]

Marnnropeonormnyecxkan g Boicokoe g
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|
@9 o
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eeeeresletete Maruuroe
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Eeetctictes- Huaxoe
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MarmutHoée
none

Pucynok 4 — AMopTH3aTOp ¢ IEPEMEHHOH BSI3KOTBHIO (MAarHUTO-PEOJIOTHYECKOM JKUIKOCTHIO)

Kpome panee npuBeICHHBIX TACCUBHBIX AJIEMEHTOB YIIPABIICHHUS [TOIBECKAMH, ObLITH ITPE/IOKCHBI
Y TIOZIBECKH C aKTHBHBIMU 3JIeMEHTaMH yrpasieHus. Cpey HUX aMOPTH3aTop, B KOTOPOM 3a/1eiiCTBOBAaH
BHCIIHHUI pe3epByap, OTKyga B pabouue pe3epByapbl aMOpTH3aTopa IO/ BBICOKUM JIaBICHHEM
BIIPBICKMBACTCS MM HAa0OOPOT BBIKAUMBAETCS KMIKOCTh BO BHEIIHHMU pe3epByap. AMOPTHU3ATOPHI C
AKTHBHBIM JJIEMEHTOM YIIPABJICHUS BO3JCHCTBYIOT Ha aBTOMOOWIIb, MIPUBOMAS €ro IO HEO0OXOAUMBIC
napameTpsl JABmkeHus. OHUM M3 TaKUX CHUCTEM SIBISICTCSI aKTHBHas mojBecka «ActiveBodyControly
(ABC). [lannas cucrema BriepBble MprMeHeHa B aBToMoOMIbHBIX Monensix CL 500, CL 600 mapku
«MercedesBenzy, naunnast ¢ 2002 roaa (pucyHok 5).[7]

Pucynok5 — Mercedes Benz CL 500 caktususiMumniogseckamu «Active Body Control» (ABC)
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I'mppaBnrka ¢ BBICOKMM J1aBJICHUEM, MHOXKECTBO JATYUKOB, MOILIIHBIE MUKPOIIPOLECCOPHI JAHHOU
aKTUBHOM TOJBECKM MOMEHTAJIBHO IMOJCTPAUBAIOT IO OOpPa30BaBIIYIOCS JOPOKHYIO CHTYAIHIO
MOAPECCOpPEHHbIE MOJABECKH Ky30Ba. Cuctema ABC yMeHBIIMIO CMENIEHHE Ky30Ba IpU pas3roHe,
TOPMOKEHHUH U Ha IOBOPOTAaX IpH JABUKEHUH Ha 68%. Taxke, 3HAUNTENIBHO YMEHBIIMIIUCH KPEHBI, ITPU
noBopoTax tectupyemoro Mercedes Benz CL 500, mo cpaBHEHHIO C MpeabIAyIiei Mojaeiabio. Uto
MOKa3al TECT «3MEHKa» C ylydlleHueM pe3yiabTaroB Ha 50%. EAMHCTBEHHBIN HEAOCTATOK JAaHHOM
CHCTEMBI SIBJISIETCS YBEIMUEHHUE pacxo/a ToImBa Ha 5 — 8%, 3aTpaunBaemMoe Ha paboTy MMOABECKHU.

Eme oxna mpobiema BTOpPOro Kiacca TMOABECOK KacaTeNbHO CIIOKHOCTEH B YIpaBICHUU
noaBeckami. [1o mokaszaresnsiM 1aTYMKOB, MOJIy4aeMble CUTHAIIBI KOHTPOJIEPOM JIOJKHBI OBITH 3apaHee
3aJI0’KE€HBI B MIPOTpamMMy II0 3aKOHY YIPaBJISIEMOCTU CUCTEMBI aKTyaTOpPOM. JlaHHBIN 3aKOH JE€HCTBYET
MyTeM MpeaBapUTeIbHOr0 GOPMUPOBAHUS AUHAMUYECKOM MOJIEN 00BEKTa, KOTOPHIM B JAHHOM Cllyyae
ABIISICTCA TIOZBECKAa M B IIEJIOM KOPIYC aBTOMOOWJISI NpPU JBMKCHUU B PA3IMYHBIX YCIOBUSAX U
cuTyanusix. MareMaTuyeckuil aHaiau3 JIaHHOW MOJEeNM TO03BOJIAeT CPOPMUPOBATH  KakKue
XapaKTepUCTUKHU U UX JAMAIa30H HEOOXOIMMO UMETh aKTyaTopy AJIsl YAOBIETBOPEHUS TUHAMHUYECKOIO
npouecca. [ mocTpoeHus MaTeMaTH4eCKOH MOJENH OMUCHIBAETCS OOJbIIAs CUCTEMa HEIMHEWHBIX
madQepeHnaNbHbIX YpaBHEHUH, KOTOPHIE ONMCHIBAIOT MPOIECC JBIKEHUS aBTOMOOWIS U
OCLMJLTMPYIOIINE [TOKA3aTEeNH 3JeMEHTOB. [IyTeM ocyiecTBiIeHUs CTEHOBBIX UCIIBITAHUM OnpeesnsieM
3HA4YCHUs BCeX HEOOXoMuMbBIX Kod(¢uimentoB. Ho moctpoeHne 0Oosiee TOUYHOW MaTeMaTHYeCKON
MOJIEJTIH U B LIeJIOM 00BEKTa OYEHB CIIOKHAS 33]]a4a U MHOT/IA JJaKe He TOJIAl0IIascsa MaTeMaTHIeCKUM
pacueram. Tem camMbIM Kaue€CTBO U TOUHOCTb IIOCTPOEHUSI MOJENIN UMEIOT CBOU OrpaHuyYeHus. To ecTb
IIpU BCEH pa3BUTOCTH JAaHHOM TEOpPHUM HMEETCA Npenesl MOCTPOCHUS MOJEIN OrPaHUYEHHBIN
BO3MO>XHOCTSIMU M Pa3BUTOCTBIO KJIACCUUECKON MaTeMaTUKH Ha TEKYILIUH MOMEHT.

Tpetuii Kj1acc NOJIBECOK SABJISIFOTCS aKTUBHBIMU B YIIPABJIECHUHU, KOTOPBIE TOCTPOEHBI HE HA OCHOBE
MaTeMaTUYeCKUX MOJIENe, a MO 3ajayaM YIpaBJIECHUS «I0 IpeleleHTaM». JTO XapaKTepHO s
aHaiM3a 3a7a4 «4YEpHOro sAluKa». JlaHHbIE CHCTEMBl HOBOI'O IIOKOJIEHHS, NOCTPOEHHBIE IyTEM
MIPUMEHEHUSI HEUPOHHBIX CeTel, HEUETKOM JIOTMKU U JAPYTrUX T'MOpUIHBIX CUCTEM, OCHOBBIBAIOTCS HA
aBTOMaTHU3allUM CHCTEM pacliO3HaBaHMs, CUCTEM YIpaBJICHUS 3HAHUAMH, (POPMUPOBAHMS AITOPUTMOB
camooOydeHust u Japyroe. Bce mnepenoBble aBTOMOOWIbHBIE KOMIAHHUM B JIaHHOE BpEMsl BEAYT
pa3pabOTKM MOJBECOK HOBOI'O IOKOJEHHUS, OCHOBAHHBIE Ha JAaHHBIX TEXHOJIOTHSX, KOTOpPbIE I10
AHOHCHUPYEMOCTH SIBIISIFOTCSI KOH(QUICHIMAIbHBIMUA. 3aKOH YIPaBJIEHHUS CHCTEMaMH TakKoro poja
OCHOBaH Ha TEPEHECEHHH 3HAHUM SKCIepTa JaHHOW OOJACTH HMCCIENOBAHUM, ITyTEM 3aJI0KEHUS B
IIPOrpaMMy WJIM IO PE3yJIbTaTaM MOJIYYEHHBIX NPELENCHTOB CTAIKHUBAIOIINECS B IIPOLECCE EHCTBUS
MyTeM 3aJI0)KEHHBIX MpPOrpamMM aBTOMAaTHyeckoro oOyueHus. Kaxgas M3 3TUX cHCTEM YHpaBlieHUs
UMEIOT CBOM HEJIOCTATKH.

Cucrema sKcriepTa OCHOBAaHHBIE Ha 3HAHUAX YEJIOBEKa-dKCIIEPTa OTPAHUUYMBAIOTCS 3HAHUSMU
3TOTO PKCMEpPTa U UMEIOT OCHOBAaHUS 00pa30BaHMs HEUYETKHUX CHCTEM YIPABJICHUS U HEOOXOIUMOCTb
4acTOT0 PY4YHOI'O yIPaBJICHUS MPU KOPPEKTUPOBKH.

Crnenyromas cucreMa yIpaBJIEHHs, OCHOBAaHHAasi Ha HEHPOHHBIE CETH, 3HAYMTEIBHO YCTpPAHSET
HEJOCTaTKU MpEeIbIIylIel CUCTEMbl, HO TakXe HMMEeT CBOM HEeJOCTaTKU. Tak Kak pacro3HaBaHHE
cUTyaluid ¥ 00pa3loB OCHOBAHBI Ha BBIOOPKY OOYYEHUH 3aJI0’)KEHHBIX B Hayalyle, B CIy4yae BBISIBICHUS
MIPOTUBOPEUUBOM MH(DOpMaLUK oTpedyeTcs epeodyyeHne HENPOHHBIX CETeH, UTO SIBIISIETCS BeChbMa
YCIIOKHEHHOM 3aJa4eil.

Tem cambIM yueHble B MOMCKE KOMOWHHUPOBAHHBIX PEIICHUN CHUCTEM YIPaBJICHUS MOABECKAMHU.
OpHMM W3 HUX SBISETCS METOJ AaBTOHOMHOIO aJalTHBHOIO YIPABJIEHUS, KOTOPBIH SBISETCS
3¢ (HeKTUBHON CUCTEMOH YIpaBJIeHNUs aKTUBHON MOJBECKOH. [§]

BeiBoabl. IIpoucXOOUT MOCTOSHHOE COBEPUIEHCTBO CHUCTEMBI YIPABIEHUS U KOHCTPYKLUU
MO/IBECOK aBTOMOOMJISI KOTOPBIE BIUSAIOT Ha UX M3MEHSIOIIMECS B TUHAMHKE XapakTepucTtuku. HoBble
TEXHOJIOTUU TPUMEHSEMBbIE B KOHCTPYKLIMOHHBIX MaTepuajax M B CaMOM KOHCTPYKIMHM, CHCTEMBI
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yIpaBieHUs IPUMEHsIeMble HEHPOHHBIE CETH U JPyTHe HapaOOTKHU B KOMOMHAIMH CO3/1al0T HOBBIE BU/IbI
MOJIBECOK YIIYYIIAIOIINE XaPAKTEPUCTUKH TBUKCHISI aBTOMOOMIISL HA TIOBOPOTAX U JIPYTUX MaHEBPax B
MPOLIECCE IKCILTyaTalllu.
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KA3BAKCTAHIAFbI ABTOPEHUKJIMHI': EHI'I3Y IIEPCIIEKTUBAJIAPBI MEH
MOCEJIEJIEPT

Moapamesa Hypaii KaObl1KbI3bI
nuray_moldasheva@mail.ru
JI.H.I'ymunes ateigarsl EYY «KemikTi maiijanany jkoHe YK KO3FaJIbIChl MEH TachIMaJ1ay ibl
yiibIMaacTeipy» KadeapaceiHblH Maructpantbl, Hyp — Cynran, Kazakcran
Foutbimu xerexuni - M.M. ApnabekoB

AnHoTanus: Makanaza Ka3ipri ®oJ-Kellik HHPPaKYPBUTBIMBI KaFJaiibIH1a aBTOMOOMIIb KOJIITiH
Ka3ipri 3aMaHFbl JAMBITYIBIH YKOJIOTHSIIBIK MOceNeNepl KapacThIpblIraH. JKom-KemiK KaFqailblH Tanaay
aBTOKOJIIK KypaJapbl CAHBIHBIH TYPAKThI OCYiH aHBIKTayFa MyMKIHJIIK Oep/Ii, COHBIH HOTHKECIH 1€ Kb
CalBIHFBI SKOJOTHUSUIBIK 3ajayl TYpPakThl ecyne. KenmTereH mamyinsl eniepaiH TOKIPUOECT KoK
KYpaJJapbIHBIH SKOJOTHUSUTBIK KAYITNCI3/iTiH, OHBIH IMIiHAEC YKOHOMHUKAIBIK 9IICTEP/II KAaMTaMachl3 €Ty
npoOJeManapbiH My KaKeTTIIITH KOPCETTI.

Conrpl OipHElIe OHXBUIABIKTA WHIYCTPHANABl JaMbIFaH eNJEpIiH KOMIIUIriHAe ecKi
aBTOMOOWJIBJIEp MEH TO3FaH aBTOMOOWIIL OeJIIeKTepiH J>KMHAY JKOHE KailTa eHJey »KyHenepi
yiteimaacTeipbuiasl (autorecycling — ABTO-muknunr). Texk AKII, Kanana, YKanonus xone bateic
Eypomnana ka3ipri yakbITTa KbUI CaliblH 35 MUJUIMOHFA KYBIK aBTOMOOWIIb Kojiere kapaTblianbl.2016
xbUTbl Kazakcranma eHaipyuiuiepIiH (MMIOPTTAyIIbUIAP/IbIH) KEHEHTUIreH MiHJETTeMeNepiH icke
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