ABTOHOMHbIE MaLLWHbI: ByayLee yxe
HACTYNWO

Mystatus24

11 Aug 2024

ABTOHOMHBIE MallIMHBI: OyAyIlnee yKe HaCTyIHJIO

BBeoenue

[IpencraBbTe cebe MUp, TOe aBTOMOOUNIM caMU BelyT celd mo ynuiaM, 6e3 ydyacTus
YeJI0BeKa.

ABTOHOMHBIE MAIIHHBI — 3TO He IPOCTO (GaHTACTHKA U3 (PUIBMOB, 3TO yXKe
peanbHOCTh, KOTOPAast IIOCTEIIEHHO CTAHOBUTCS YaCThi0 HAIIel MOBCEOHEBHOM KU3HU.
BcmoMHUTE, KaK KOTHA-TO MOOUIbHEIE TeNedOHE Ka3aluCh Y4eM-TO HEJJOCTYIIHEIM, a
CErOfHS MBI He MOXKEM IPeACTaBUTh 663 HUX CBOIO KU3Hb. Tak Ke U C aBTOHOMHBIMU
MalHaMu: Oynyuiee yxKe HaCTYIIHUIO, ¥ 9TOT IIPOLECC HEBO3MOXKHO OCTAHOBUTL.

Ho 4To Xe TaKoe aBTOHOMHBEIE MAMIMHE? [I0YeMy OHM BHI3HIBAIOT TAKOW MHTEPEC U
OOHOBpPEMEHHO omaceHus? Kakue TeXHOJNOTHM CTOSIT 3@ 3THUM YyooM WHKeHepuu? U
r7IaBHOE — 4YTO HAC XOeT BIepegu? B 3Toi cTaThe MBI MOAPOOHO pa3bepeM Bce
aCIIeKTHI 9TOM 3aXBATHIBAIOIIEH TEMEI.

Y10 TaKoe aBTOHOMHbIE MAIlIMHBI?

ABTOHOMHBIE MAIIWHEI, WM CAMOYIIPaBIseMble aBTOMOOUIHM, — 3TO TPAHCIOPTHHIE
CpedcTBa, KOTOpHE MOTYT MepemBUTaThbCs 0e3 BMEINIAaTENbhCTBA 4deloBeKa. Mx
OBUXEHUE YIPaBlIsSeTCS MCKYCCTBEHHHIM WMHTeNnekKToM (MU) ¥ CIOXKHBIMHU
aJITOPHUTMAaMH, KOTOPEIE aHATM3UPYIOT OKPYKAIOIIYI0 CPeNy, IPUHUMAIOT PEIeHus 1
KOHTPOJIUPYIOT BCE aCIeKTHl MBUXEHMS aBTOMOOWIIS. B 0CHOBE 3THX TEXHOJIOTHI
JIeKAT CEHCOPEHI, KaMephl, pafiapkl U JIMAAPHL, KOTOPhIe COOHMPAIOT JaHHEIE O NOPOXKHOM
00CTAHOBKE B peXXHMe PeaslbHOT0 BPeMeHH.

I/ICTOPHH Pa3BHTHA dBTOHOMHBIX MAIlIUH

[TepBBIe IOIBITKY CO3MaHMSI aBTOHOMHBIX aBTOMOOHUIIeH HadyaluCh ele B cepenuHe XX
Beka. OfHaKO cepbe3HHIN Iporpecc B 3TOM 061acTyd OBIT JOCTUTHYT TOJNBKO B
mocleqHUe OBa HOecsaTuineTusi Onarogaps pa3BUTHUI TexHonmoruu WU u
BHIYHCIUTENbHON MOIIHOCTU. OOUH U3 MEPBBLIX 3HAYUTENBHEIX ITPOPHLIBOB ORI CHEeTaH
kKomnaHueir Google, kotopass B 2009 romy mpepmcTaBuia CBOM IPOEKT




CaMOyIIpaBiIdeMOro aBTOMOOU IS,

TBXHOHOFHH, CTOAIIINE 3d aABTOHOMHBIMHA MalllTHMHAMHU

st Toro 4yToOB MalllMHa MOTJIAa ABUTAThCS 0e3 y4acTHsl YejloBeKa, OHa [OJIKHa
o06magaTh «4YyBCTBAMH», AaHAJIOTUYHHIMH YeJIOBEYECKHM. IJTH «4YyBCTBa»
00eCIeuYnBaIOTCSI PA3TMYHEIMHA CEHCOPAMH M TEeXHOJIOTHSIMH:

o Kamepnl: OCHOBHOI UCTOYHUK BU3yaNbHOU nHGopManuy. OHU I03BOJISIOT
aBTOMOOUITIO «BUAETH» JOPOTY, MEIIEeX0I0B, IPYTUe TPAHCIIOPTHHIE CPEICTBA U
OOPOXHBIE 3HAKU.

e Papmapsbi: Vcrnonb3yoTcs A H3MepPeHUs PaCCTOSHUS 10 00BEKTOB ¥ OLEHKU UX
CKOPOCTH.

e JInmapsbl: JlazepHEIE CEHCOPE], KOTOPHIE CO3al0T TPEXMEPHYIO KapTy
OKpy2KaloIen Cpegsl.

e GPS: I'nmobanpHast cUCTeMa MO3UITMOHNPOBAHMS, 00eCIeUnBa0INas TOYHOe
MECTOIIOJIOKEeHNEe aBTOMOOUIIA.

YpoBHH aBTOHOMHOCTH

ABTOHOMHEBIE MalIMHBI KIaCCUGUIUPYIOTCS 110 YPOBHAM aBTOHOMHOCTH OT 0 0 5:

» YpoBens 0: [TonHOe yIpaBieHHE aBTOMOOMIEM OCYIIIECTBIISIETCS BOOUTEIIEM.

* YpoBensb 1: ABTOMOOUTIL MOXKET B3STh Ha ce0s yIpaBjieHue OTHeIbHEIMU
GyHKUMSIMU, HanpuMep, KPyru3-KOHTPOJIEM.

e YpoBeHb 2: YacTuyHass aBTOMATU3ALNS, TIe aBTOMOOWIbP MOXKET
KOHTPOJIUPOBaTh YCKOPEHKE, TOPMOXKEHNE U PYyJIeBOE yIIpaBlieHWe, HO BOOUTENb
OOJIXKEeH ObITH TOTOB BMENIAThLCS.

e YpoBeHsb 3: YCIOBHAS @BTOMATHU3AIMS, IIPU KOTOPOH aBTOMOOUITh MOXKET
yIPaBIsATLCA CAaMOCTOSITENILHO B OIIPEfIe/IEHHBIX YCIIOBUSX, HO BOOUTEIb HOIKEH
OBITH TOTOB B3ATH yIIpaBjieHue Ha cels.

e YpoBeHb 4: BricOKass aBTOMATH3AIMS, TP KOTOPOH aBTOMOOUITh MOXKET
CaMOCTOSITEILHO YIIPABIIATh B OOBIIMHCTBE CUTYallUii, HO BOGUTEh MOXKET
BMEIAThCS IPU HEOOXOOUMOCTH.

e YpoBeHs 5: [ToyTHass aBTOMATH3AIMS, TTIe aBTOMOOHIb ITOJTHOCTBI0 aBTOHOMEH U
He TpebyeT BMelllaTeIbCTBa YeI0BEKA.

HpEHMYﬂleCTBa dBTOHOMHBIX MaAalllUH

IloBbINIeHHE 0€30MAaCHOCTH Ha IOporax

OpHUM W3 KJIIOYEBHX apryMEHTOB B MOJIb3y aBTOHOMHEIX MAIWH SBISETCS HUX
IIOTeHI[Masl 10 CHUKEHHUIO Yuclla aBapuil Ha goporax. bonsmuacTBo OTII nmpoucxogut
13-3a YeJI0BeYEeCKHUX OIMMUOO0K: YCTalIOCTh, HEBHUMATEIBHOCTD, aIKOT0JIb. ABTOHOMHBIE
MAaIllMHBI JIMIIEHB 3TUX HEMOCTATKOB M MOTYT obecmeuuTh Oonee Ge3omacHoe
OBUXKEHUE,




YBenuuenue 3QpPEeKTHBHOCTH TJOPOKHOI0 TBHXKEHHS

ABTOHOMHBIE MAIlIMHE MOTYT B3aMMOMEUCTBOBAThH APYT C APYroM, co3faBas Ooiee
CJTaXXKEeHHBIU MTOTOK ABUKEHUS. ITO MMO3BOJIUT YMEHBIITUTH TPOOKK U COKPATUTH BPEMS
B myTu. KpoMme TOro, Takue MaIIWHB MOTYT BHIOMpPATh OMTHUMAJIbHBIE MApPIIPYTHI,
n30eras 3arpyKeHHHBIX TOPOT.

Yaydinenue KaueCcTBa XKU3HHU

ABTOHOMHEIE MaIlIMHEL MOTYT 3HAUUTEJIHHO YIY4YIIUTh Ka4yeCTBO KU3HU, 0COOEHHO [TIs
JIIOfEeN C OrpaHUYEeHHBIMU BO3MOXHOCTAMU. OHU ITO3BONIAT TaKUM JIIOASM CBOOOOHO
mepefBUTaThCsA, HE 3aBUCS OT APYruUX. Takxke aBTOHOMHBIE MAIIWHBI 0CBOGOOSAT
BpeMsi, KOTOPOe MBI TPATUM Ha BOXK[EHUE, [T03BOJIAS 3aHUMAThCS IPYTUMHU JejlaMu B
IyTH.

CHHUKeHHe BpeIHbIX BBIOPOCOB

BONBIIMHCTBO COBPEMEHHBIX aBTOHOMHBIX MAIITHH SBISIOTCS 3JEKTPUYECKUMHU, UTO
MI03BOJIIET COKPATUTH BHIOPOCH! YTIIEKUCIIOTO ra3a B aTMOChepy. ITO BaXKHEIH IIar B
6oprbe C U3MEHEHNEM KITUMAaTa ¥ 3arpPsI3HEHNEM OKPY2KaloIlel CPefkL.

HpOGJIeMBI H BBI30BbI, CB5siI3aHHbBI€ C ABTOHOMHBIMH
MallTHHAMH

TexHOI0TH4YeCKHe OI'PpaHHYECHHU s

HecMoTpsa Ha BIedaTAdIOIIUNA HOPOTrpecC, aBTOHOMHBIe MAaIIWHE BCe eIle
CTaJKMBAIOTCA C PAOOM TeXHOJoTH4YecKux npobieMm. Hampumep, oHM MOTYT
UCIBITHIBATh TPYOHOCTU B CJIOKHBIX IIOTOOHBIX YCIIOBUAX, TAKUX KaK CUJIBHBIA OOXKIb
WM CHET, KOT[a KaMephl U TUaphl He MOTYT 00eCIeYUTh JOCTAaTOUHYIO BUIUMOCTD.

ITHYECKHEe THIEMMbI

ABTOHOMHBIE MAIllMHLI CTABAT Iepef HaMWU U CJIO0XKHBIE 3THUYECKHUE BOIPOCHI.
HanpuMep, Kak [OJXKHa MOCTYIHUTh MallWHa B CHUTyalluu, Korga Heu30exkHO
cTonkHOBeHne? Koro cmacaTh B IepBYI0 Odepedb: BOOUTeNd, Nellexoma WU
accaxupoB?

IOpugryecKkHue aCneKkThl

Bonpocs orBeTcTBeHHOCTH 3a [TTI ¢ ydacTueM aBTOHOMHBIX MallliH TaKXe OCTalTCsA
HepelleHHbBIMU. KTo Oy[eT HeCTH OTBETCTBEHHOCTH B CITydae aBapuy: IPOU3BOIUTEND,
BIIafiesiel] aBTOMOOUIIST MIM ITPOTPaMMUCTHI, Hamucasme kon ans UNU?

ConuajabHbIE NTOCIeICTBHSA

ABTOHOMHBIE MAIIMHBI MOTYT NIPUBECTHU K 3HAYUTEJILHEIM U3MEHEHUSIM Ha pPHIHKE
Tpyna. BoguTtenu Takcu, TPY30BUKOB U aBTOOYCOB MOTYT IOTEPSATH paboTy, 4TO
BBI30BET HEOOXOOUMOCTH B IIepekBanu(UKaIuy 1 COLMAIbHON TONePXKKeE.




ABTOHOMHBLIE MalllUHBI B MHDpeE: TeKyllldasd CUTyallus

CIITA

B CIIIA aBTOHOMHEIE MaUIMHBE aKTUBHO TEeCTUPYIOTCS Ha poporax obiero
nonb3oBaHusi. Komnanuu, Takue Kak Tesla, Waymo u Uber, yXe BHEOPSIOT CBOU
pa3paboTKu B peajbHYIO XKU3Hb, XOTS 3aKOHOMATEJILCTBO B 3TOM 00JIacTHU BCe elle
pa3BUBaETCA.

EBpoma

EBpoma TakXke akKTHBHO YYacCTBYeT B FOHKE 3@ aBTOHOMHLIE MAIIMHE. ['@pMaHUSI U
OpaHnus SABNAIOTCS NUOepaMu B 3ToM obnacTu, pa3pabaThiBasi cOOCTBEHHEBIE
CTAHOApPTH ¥ HOPMATHUBEL /I BHENPEHHUS TAKUX aBTOMOOUIIEH.

A3usi

B A3uu ocobenno aktuBHL Kutail u dnonusa. Kutalickue KoMIaHuy, Takue Kak Baidu
1 NIO, uHBeCTUPYIOT OTPOMHBIE CPECTBA B Pa3BUTHE aBTOHOMHBIX MallliH, CTPEMSICh
3aHATh MUANPYIOLIME TO3UIUY Ha MUPOBOM PHIHKE.

Poccusi

B Poccuu TakKe IPOBOASTCS TECTUPOBAHUS @BTOHOMHEIX MallliH, XOTS IIPOLIECC UAET
MeqjeHHee, 4eM B APYTruX cTpaHax. KoMnauHuu, Takue Kak «JdHOEKC», aKTUBHO
pa3BUBAIT 93Ty TEXHOJIOTHIO, OKHAKO 3aKOHOHXaTe/lbHbe Oapbeph u
nHGPACTPYKTYPHHE NMpOOTEeMbl CAEePXKUBAIOT MacCCOBOe BHeJpPeHUE.

byayuiee aBTOHOMHBIX MaIlIUH

Bnausinue Ha TPAHCHOPTHYIO HHIYCTPHIO

ABTOHOMHBIE MAIIMHbI MOTYT KapAWHAIbHO U3MEHUTh TPAHCIOPTHYIO MHAYCTPHUIO.
OHM MOTYT 3aMeHUTh TPaAUILMOHHBIE TAKCU U aBTOOYCH, IpepgocTaBiss Oonee
ynoOHEe M [OCTyIHBIE yCNyTu. ['py30mepeBO3KM TaKXkKe MOTYT cTaThb Oojee
3bbeKTUBHEIMU Oarofgapss aBTOHOMHBIM I'DY30BUKaM.

I/IHTeI‘paHI/Iﬂ C YMHBIMH I'OpOoadaMHu

B OygyumieM aBTOHOMHBIE MAIIMHBI CTAHYT YaCTbI0 YMHEIX TOPOMOB, THE BCE
ycTpolicTBa U MHGpPaACTPyKTypa OyOyT CBA3aHB B €IUHYIO CETh. ITO MO3BOJIUT
ONTUMU3UPOBATh [BUXKEHNE, CHU3UTh YPOBEHb 3arpA3HEHUS U IOBHICUTH KaueCTBO
JKU3HU B TOPOJiax.

IBOJIIOLHS 3aKOHOJATEe/ILCTBA

C Pa3BUTHEM ABTOHOMHBIX MaIlIWH Hen30exXHO M3MEHHUTCS U 3aKOHOOATEeJIbCTBO.
HpaBI/ITeJ'IBCTBa GYJIYT paSpaﬁaTbIBaTb HOBBI€ HOPDMEI U IIPDABHJIA, YUYUTHIBAIOIIHNE




0COOEHHOCTH TaKHX TPAHCIIOPTHBIX CPEOCTB, da TaKXKe€ BOIIPOCEHI 0e30MaCHOCTH U
OTBETCTBEHHOCTH.

HoBbIe BO3MOXKHOCTH IJIsI OU3Heca

ABTOHOMHEIE MaIlIMHEI OTKPOIOT HOBBIE BO3MOXKHOCTHU [iJig Ou3Heca. [10sIBATCS HOBHIE
CEPBUCH], TaKMe KaK 0eCHUTIOTHBIE TAKCH, JOCTABKa TOBApPOB C ITOMOINbI0O OPOHOB U
MHOTO€ Opyroe. ITH H3MeHeHUs NPUBEOYT K MOSBIEHHWI0 HOBHIX Pabodynx MeCT U
Pa3BUTUIO HOBBIX OTpaciei.

3axij1ioueHue

ABTOHOMHBIE MalIMHBI — 3TO HEOTheMJieMas 4aCTh Hamlero OyayIIero, u 9To
Oynyllee yxXe HaACTynuiao. TeXHOJTOTHUYECKUU TPOTPeCcC, KOTOPHU OHU
CUMBOJIM3UPYIOT, OTKPOET Iepe] 4ell0BeYeCTBOM HOBBIE T'OPU30HTH,, HO TaK¥XKe
IIOCTABUT Nepel HaM{ HOBBIE BHI30BH. Kak u ni000e Benukoe u3obpeTeHue,
aBTOHOMHBIE MAIIMHBEI U3MEHST MUP, U Hallla 3aflada — HAyYUTHCSA XKUTh B 3TOM
HOBOM MUpe€, UCIIOJIb3YS BCE ero IPEeUuMyIIeCTBa 1 CIIPaBisch C ero BEI30BaMMU.

YacTo 3amaBaeMble BOIIPOCHI

1. Korga aBTOHOMHBbIE MalIMHBI CTAHYT MacCCOBO JOCTYIHBI?

ABTOHOMHBIE MAIIMHBE VK€ TPOXOJSIT aKTUBHBE TECTHPOBAHUSA U HCIIOIL3YIOTCS B
OTpaHMYEeHHBIX MacmTabax. OXuUgaeTcsi, YTO MAacCOBOe BHeJApeHUWEe HayHEeTCS B
onuxainmme 5-10 ner.

2. HackoJILKO 0e30IacHbBI aBTOHOMHEIE MalllHHBI?

ABTOHOMHBIE MAIIIUHEI IIOTEHIMAIBHO MOTYT OHITH Ge30IacHee, Y4eM TPagUIMOHHEE
aBTOMOOMIIM, TaK KaK HCKIIOYAIOT YejaoBedecKuid ¢akTop. OMHAKO [0 IOTHOTO
yCTpaHEHHUS BCEX PHUCKOB eIl IPEACTOUT IIPOUTH HONTUHN Iy Th.

3. KTo Oyaer HeCTH OTBETCTBEHHOCTh B Cjiy4ae aBapHH C y4aCTHEM
aBTOHOMHOM MaIlIUHBI?

9TOT BOIIPOC OCTAETCS OTKPHITHIM. B HacTosiiee BpeMs OTBETCTBEHHOCTh MOXKET
7JexaTb Ha MPOU3BOAWTEJie, BlafeNblle aBTOMOOWIIS WM NPOTPAMMUCTAX,
pa3paboTaBumux WM.

i MOI'YT JIKH aBTOHOMHBIE€ MaIllTHHbI €31HUTH B JII00BIX IMOrOOJHBIX YCJIOBI/IHX?

ABTOHOMHBIE MAIIMHBE CTAJKUBAIOTCS C TPYOHOCTSIMHU B CJIOXKHBIX MOTOMHBIX
YCIIOBUSAX, TaKMX KaK CUJIbHBIM [OXK[Ob UMM CHer. TeXHOJOTUU HPOAOIKAIT
pa3BUBATHCS, YTOOBl yNIyULIUTh UX PabOTy B TAaKUX CUTyaIUsIX.

5. Kak aBTOHOMHbI€ MAaIlIMHbI IOB/IMSIOT Ha PHIHOK Tpyaa?

ABTOHOMHBIE MAIIMHB MOTYT NMPUBECTU K COKpalleHHUI0 paboyuxXx MecT B
TPAHCIOPTHOM WMHOYCTPUU, YTO BHI30BET HEOOXOOMMOCTb B IepeKBalupuKaluu
PabOTHUKOB U COIIMAIbHOM MOAOEepXKKE.




