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PacceuBaromuii 3KpaH ycTpoiicTBa 00HAPY’KeHHUsSI MEXaHHYeCKOro
TPAHCIIOPTHOIO CPEACTBA

00J1a¢THL TEXHUKH, K KOTOPO¥ OTHOCHTCSI H300peTeHHe

Hacrosiimee wu300peTeHre OTHOCHUTCS K YCTPOWCTBY OOHApy:KEHHS,
paboTarouieMy ¢ BOJIHAMH B MpeAeax OINMpeAeJeHHOro AMarnasoHa [UIMH BOJIH,
COZIepIKalIleMy YCTPOMCTBO M3MEPEHHs apaMeTpOB, TIOKPBITHE U PACCEUBAIOIIUI
skpaH. [lokpeiTHe siBisieTCs MPO3padHbIM B pabouyeM Ouamna3oHe IJIMH BOJIH
yCTpOICTBA H3MEPEHUsI MapaMeTpoB.

B wactHocTH, Hacrosimee wu3zoOperenune otHocurcs K LiDAR
(oOHapykeHMe U OmpenesieHHe ITaTbHOCTH C TOMOIIBI0 CBETA) B KAaYeCTBE
yCTpOICTBA H3MEPEHUsI MapaMeTpoB.

IIpeanochbLIKH CO3AAHUA H300PEeTEeHHS

B Hacrosmee BpeMs HaOmO#aeTcs TEHAEGHLUS K HCIOJIb30BAHHIO
ABTOHOMHBIX TPAHCIOPTHBIX CPEACTB. ABTOHOMHOE TPAHCIOPTHOE CPEIACTBO,
TAKXKE HAa3bIBAEMOE TPAHCIOPTHBIM CPENCTBOM C (YHKUMEH aBTOHOMHOTO
BOXKJI€HUS1, TPAHCIIOPTHBIM CPEACTBOM C CUCTEMON aBTOMAaTHUYECKOIO YIIpaBJIeHUs
wii  poOOTH3MPOBAHHBIM TPAHCIIOPTHBIM CPEACTBOM, TIPEACTaBIsieT COOOH
TPAaHCIIOPTHOE  CPENCTBO,  CHOCOOHOE  CAaMOCTOSITETIBHO — aHAJIN3HPOBATH
OKPYXKAIOIIYIO Cpefy Ul HaBUTauuu Oe3 ydacTusl dejoBeka. MexaHudecKue
TPAHCIIOPTHBIE CPEACTBA BKIIOYAIOT ABTOMOOWIH, (PYProHBL, T'PY30BHUKH,
MOTOLMKJIbI, aBTOOYCBI, TPaMBaH, MOE3/1a, CAMOJIETHI, BEPTOJIETHI U T. II.

ABTOHOMHOE TPAHCIIOPTHOE CPEACTBO OOHAPYKUBAET CBOE OKPY>KEHHE C
MOMOLIBI0 PAa3JUYHBIX YCTPONCTB HU3MEpPEHHUs MapaMeTpoB, TaKUX Kak panap,
LiDAR, kamepa, conap. 3areM nH(OpMALUs, PUHITAs TOCPEICTBOM YCTPOICTB
U3MEPEHHUsl MapaMeTpoB, oOpabaThIBaeTCsl Ui OMpPEAENCHHs IyTH HABHUTAINU
TPAHCHIOPTHOTO  CPEACTBA, YTO  MO3BOJISIET  TPAHCHIOPTHOMY  CPEACTBY
OCYILIECTBJIATh HABUTALMIO 0O€3 CTOJKHOBEHHWH KaK C HEMOJBMKHBIMH, TaK H C
IBIDKYLTUMHCS OOBEKTaMH €r0 OKPYIKarOIIeH Cpenbl.

ADAS (YcoBepiueHCTBOBaHHAs CHCTEMa IIOMOIIM BOIUTEINO) TAaKKe
HYKZIaeTCs B METOAaX OOHAPY’KEHHsI, YTOOBI MOMOYb BOAMTEINO, OCHOBBIBASICh HA

OKpPY>K€HUU TPAHCIIOPTHOIO CPEACTBA.
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Cpenu Bcex mertonoB obOHapyxkenuss LIDAR sBnsieTcsi odeHb MOJIE3HBIM
METOZOM Ui TPEAOCTABJICHHS] TPEXMEPHBIX H300pPaKEHUH € XOPOIIUM
paspemenueM. LIDAR mpencrasisier coOOH TEXHOJOTHIO, KOTOpask HU3MeEpseT
paccTosiHUE A0 LeJdM MyTeM OCBELIEHUs LeNd Ja3epHbIM H3JIydeHHEM U
U3MepeHusl OTPaKeHHOTO CBeTa MpU INOMOIIM faTuuka. PasHuila BO BpeMeHHU
BO3BpaTa Jla3epa U JUIMHAX BOJH MOXKET 3aTe€M OBbITh MCIOJB30BaHA Ul CO3AHUS
U(PpPOBBIX TpeXMepHbIX u3zoOpaxkeHudt wemu. LiIDAR Takke Ha3bIBalOT
TPEXMEPHBIM JIa3epHbIM ckaHupoBaHueM. CymecTByeT Heckosbko THIOB LIDAR:
CKaHUPYIOLIUM, BpallarOIMICs, MUTAIOLUIMNA WIIH TBEPAOTENbHBIN. B TO BpeMs kak
ckanupyroomue u Bpamawoomuecs LIDAR wucrmons3yroT HempepbIBHBINA Jasep,
murarouiie 1 TeepaotenpHble LIDAR HConb3yIoT 1a3epHble HMITYIIbCHI.

YcrpoiicTBa M3MEpPeHHMs MapaMeTpoB MOTYT OBbITb  BCTPOEHBI B
TPaHCIIOPTHOE CPEACTBO B KAadyeCTBe OTHENbHOIO YCTpOoMcTBa. 3aTeM ero
3aKJII0Yal0T B 3AlIUTHBIN KOpHyC, coaepxkaiiuii mokpeite. OHU TakKe MOTYT
OBITH BCTPOEHBI 32 CYIIECTBYIOIIUMH MOKPBITUSIMH, TAKUMHU KaK BETPOBOE CTEKJIO,
3amHee CTeksno, OokoBoe crekigo. OHM Takke MOTYT OBbITh BCTPOSHBI 3a
3JIEMEHTAMH OTHENKH. DJIEMEHT OTHENKH B aBTOMOOMJIECTPOCHHUH OTHOCUTCS K
U3JIENTAI0, KOTOPOE MOKeT ObITh JOOABJIEHO B CajlOH WM K BHEIIHEH YacTh
TPAHCIOPTHOIO CpEeACTBAa JUIsl IOBBILIEHUS €ro MPUBJIEKATEIbHOCTH WIM IS
MAaCKHPOBKU HEKOTOPBIX HEICTETUUHBIX YacTel TPaHCIIOPTHOTO CPEACTBA.

B 3aBucumocTHm OT THUIa BCTPAUBAHHMS IOKPBITHE MOXKET OBIThH
U3TOTOBJIEHO M3 CTEKJIA, IJIACTUKA W/MJIM APYTUX MATEPHAJIOB, IIPH YCIOBHH, YTO
OHO SIBJIIETCSl MPO3PAYHBbIM JUIs pabo4yero IuarnasoHa JUIMH BOJIH yCTPOMCTBA
u3Mepenus: napamerpoB. OHO Moxer umerh pasnudHble Gopmbl. OHO MOXKeET
OBITh TUIOCKUM WJIM HW30THYTBIM. IlokpbITHE MOXET OBITh pa3MeleHo
NEPNEeHUKYIPHO OCH U3MEPEHMsI yCTPOMCTBA U3MEpPEHHUsl TapaMeTPOB WU TOJ
OTIpe/eNIEHHBIM YTJIOM.

Hanuuue nokpeiTus nepea yCTpOHCTBOM U3MEPEHHs MapaMeTPOB CO3AAeT
OTpaXk€HHe CUrHasa, HCIyCKaeMOIro yCTPOMCTBOM U3MepPEHHUs TapaMeTpoB. 3aTeM
STOT CUTHAJ MOKET OTPa)kaThbCsl K yCTPONCTBY U3MEpEeHUs apaMeTpoB, CO3/aBasi

CHJIbHBIN IIYM OTPa)KEHUS, HAPYIIAs PeabHbIN CUTHAT OOHAPYKEHUS.
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BcTrpauBaHue yCcTpONCTBAa H3MEPEHMs] MApaMEeTPOB B TPAHCIOPTHOE
CPEICTBO MOKET MPUBECTU K HAJIUYHIO PACCEHBAIOLIErO SKpaHa PsiioM C CaMUM
YCTPOWCTBOM HM3MEPEHMs MapaMeTPOB. DTOT PACCEUBAOLINI SKPaH MOXKET OBITH
4acTbIO KPOHLITEIHA JJIs1 BCTpAaWBaHUs yCTPOICTBAa M3MEPEHHUs MapaMeTpPoOB WU
TOOBIX OKPYKAIOIIUX KOMIIOHEHTOB, €CIIM KPOHILITEHH OTCyTCTBYyeT. B Ooee
ofIemM ciydae pacCeMBArOIIMI 3KpaH MOXKET OBIThb YacCThIO KOpIyca W/WiH
YIAaKOBKM, MCIOJNBb3YEeMON AN 3alluThl yCTPOMCTBAa H3MEpPEHHUs MNapaMeTpOB.
IToBepXHOCTH 3TOr0 PaCcCEUBAIOIIETO YKPAaHA MOYKET PacCeuBaTh W/WIIA OTPaXaThb
CUTHAJ, MHCITyCKaeMbli YCTpPOWCTBOM M3MEPEHUs [apaMeTpPoOB, BbI3bIBAs
JOTIOJTHUTEIbHBINA [IYM OTPa’KeHHUSL.

Bo m3bexanue 3TOro myma OTPaXKeHHs NPENNPUHUMAIOTCS YCHUIHSA IO
YMEHBLICHUIO OTPAKEHUS /MM PAacCesHUs] MOKPbITHEM IyTeM HAHECEHUS Ha
NOKpbITHE O0paOOTKH, HANpHMEp, MPOTHBOOTPaXKAOIIUX cioeB. OmHAako Ha
NPAaKTUKE TPYAHO TNOJHOCTBIO H30€XKaTh MOBEPXHOCTHOrO oOTpakeHus. Illym
OTPaKEHHsI MOXKET OBITh CHIDKEH, HO BPSZ JIM TIOJHOCTBIO yeTpaHeH. Kpome Toro,
00paboTKa TOBEPXHOCTH YBEIMYHMBAET KaK CJIOKHOCTb IPOM3BOACTBA, TaK HU
croumMoctb. bonee TOro, o0OpaboTKa TMOBEPXHOCTH MOXKET TMOBJIHATH HA
KOHKPETHBIE  XapaKTePUCTUKU TMOKPBITHA, TaKHe KaK CHIDKEHHE €ro
MEXaHUYECKON WU TEPMHUYECKON CTOMKOCTH.

JIpyruMm BapuaHTOM JJIsl CHIDKEHMS LIyMa SIBJISIETCS] H3MEHEHHEe TpoQuis
paccestHUs TIOBEPXHOCTH PACCEUBAIOLIETO SKpaHa U 3(P(HEKTUBHOCTH OTPaKEHHS.
OnHako 310 He3(hEeKTUBHO, KOTIa IIYM OTPKEHUSI HAMHOTO CHJIbHEE PEaIbHOTO
curHana oOHapykeHUs. boyiee TOro, M3MEHEHHE MOBEPXHOCTH PACCEHUBAIOIIETO
SKpaHa MOXET BHECTH OrpaHHYeHHMs] B KOHCTPYKTHBHOE MWCIIOJIHEHHE U
U3TOTOBJIEHHUE NMPOAYKTA, & TAKXKe YBEJIUUUTh CTOUMOCTb POU3BOACTBA.

Hpyrum  criocobom  OopbOBI € IIYMOM  OTPaKEHHsSI  SIBJISIETCS
peryiupoBaHie OpHUEHTalMH YCTPOMCTBA U3MEPEHUsl MapaMeTpPOB OTHOCHUTEIBHO
nokpbitus.  OnmHako 3TO  OOBIMHO HE COBMECTHMO C  OTrPAaHUYCHHSIMY,
0oOyCJIOBIEHHBIMH ~ BCTPAaWBaHUEM YCTPOHCTBA HW3MEPEHHS IapaMeTpoB B
TPaHCIOPTHOE CPEACTBO.

CVvIIHOCTH H300peTeHus
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B nacrosimem mn3o0peTeHMH mpeasaraercsi perieHue st 3GQPeKTHBHOTO
CHIDKEHUSI 3TOTO IIyMa OTPaskeHUs1 0e3 BIMSHUS WU C OTPAaHUYEHHBIM BIMSTHHEM
Ha peall30BaHHOE€ KOHCTPYKTHUBHOE HCIIOJHEHUE TaKUX BCTPOEHHBIX YCTPONCTB
U3MepeHus apaMeTpoB.

Hacrosee n3obperenne oTHOCUTCS K YCTPOICTBY 0OHapykeHus. JlaHHoe
YCTPOWCTBO OOHAPYKEHUS COAEPIKUT YCTPOHCTBO H3MEPEHHUS MapaMeTpOB.
JlaHHO€ yCTpOMCTBO H3MepeHHs] MapaMeTpPOB COAEPKUT OAMH WU HECKOJBKO
u3jydarenel, W3My4arollUX BJOJb OCH HU3MY4YEHUs, M OJUH WJIH HECKOJbKO
NPUEMHUKOB, MPUHUMAIOLINX BIOJb OCH mpueMa. Kak nsnydarens (M31ydaren),
TaKk U MPHEMHUK (IIPHEMHUKH) palOTarOT B MpeAeiax Iuarna3oHa JJIMH BOJIH.
VYCTpoHCTBO U3MEpPEHUsl MapaMeTPOB UMEET OCh U3MEPEHMUs], ONpPEaeIsieMyIo Kak
LIEHTPAJIbHAsA OCb MEXAY OCBI0 H3JIYYEHUs M OCBbK TMpuema. Y CTPOUCTBO
U3MEPEHHUsS MapaMeTPOB TAKXKe MMEET 1ojie 0030pa U OTBEPCTHE, Uepe3 KOTOpPoe
IIPOXOUT BOJIHA B MpeAeax Auana3oHa JJIMH BOJH.

YcTporicTBo OOHapy:KeHHsI TaKXKe COAEPKUT MOKPBITHE, OOpaleHHOe K
ero oreepcturo. [TokpeiTHe oOpasyer yroi A ¢ OCbIO H3MEpPEHHs! yCTPOHCTBA
n3MepeHus: napamerpoB. OQ4eBUAHO, YTO TMOKPBITHE SBJSETCS IMPO3PAavYHbIM B
pabouem nuana3oHe JJIFH BOJIH YCTPOMCTBA U3MEPEHHSI TAPAMETPOB.

YcrpoiicTBO 0OHapy:Ke€HUs] TakKe COAEPIKUT PACCEHUBAIOLIMI HKpaH.
JIaHHBIA paccenBarOIIUN SKpaH pa3sMelIeH Ha paccTOsSHUM d OT OCH M3MEpEeHUst
yCTpOICTBA M3MEPEHUs MapaMeTpOB, U3MEPEHHOM B OTBEPCTUU YCTPOMCTBA
u3MepeHus: napamerpoB. PacceuBaromuii 5kpaH NMPOXOAUT IO HAINpPaBJIEHUIO K
nokpbIThi0. PaccenBaroumii s5kpan obpasyer yron B ¢ mokpeituem u yron C ¢
OCbI0 M3MEpeHHs YCTpOHCTBA u3MepeHus mnapameTpoB. (OueBHIHO, HYTO
paccemBarOIIUN SKpaH pasMeELIeH BHE MOoJjisi 0030pa YCTPOWCTBA HM3MEPEHUs
napameTpoB. PaccenBarommii 3KpaH MOKET OBITh IUIOCKHM, HAKJIOHHBIM WJIH
U30THYTHIM.

Paccrosinue d ompenensiercss Takum 00pa3oM, YTOOBI HMHTEHCHBHOCTH
BOJIHBI, KOTOPAasi PACCEMBAETCS PACCEUBAIOIIIMM SKPaHOM OOpaTHO Ha MOKPBITHE U
3aTeM OTPaKAeTCs OT MOKPBITUS Al OOHAPYKEHHsI NMPHEMHHUKOM YCTPOHCTBA

U3MEPEHHUsl MapaMeTpoB, cocTaBysiia He Oonee 50 %, mpeamourturensHo 20 %o,
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bonee mpemnournrensHo 10 %, eme Oonee mpeanoururensHo 0% oT
UHTEHCUBHOCTH BOJIHBL, H3JIy4aeMOH U3JydaTeNieM VCTPOWMCTBA H3MEPEHUs
NapaMeTPOB U 3aT€M OTPAKEHHOHW OT TMOKPBITHS B HANPABJIEHUH PACCEUBAIOIIETO
JKpaHa.

Paccrosinue d nmeificTBUTENBbHO MAOKHO OBITh MEHBIIE OIPENETeHHOrO
3HAYEHHs], Ha3bIBAEMOTO MAKCHUMAJIbHBIM pAcCCTOSHHEM (MakKC. PacCTOSIHHE),
9TOOBI LIYM OTPAKEHHsI OT PACCEHUBAIOIIEr0 3KpaHa, IepeaaBaeMblii 0OpaTHO Ha
YCTPOWCTBO M3MEPEHHUS MapaMeTpoB, OTCYTCTBOBAJ WM ObUT HE3HAYUTEIIbHBIM.
MaxkcumanbHOE PACCTOSTHIE 3aBUCUT OT KOHCTPYKTHBHBIX HCIIOJHEHHH CHCTEMBI,
TAKUX KaK KOHCTPYKTHBHOE HCIOJHEHHE YCTPOWCTBA HM3MEPEHHs MapaMeTpoB,
¢dopMa TOBEPXHOCTH PACCEUBAIOLIETO 3KpaHa M PACCEUBANOLINE/OTPaKAIOIIUeE
CBOICTBa, yros B Mexay paccenBaroLIuM SKpaHOM U MOKpeITHEM, yroa C Mexay
paccenBarOIUM SKPaHOM H OCBhIO H3MEPEHHs YCTPOICTBA H3MEPEHHS TapaMeTPOB,
(opMa MOKPHITUS U OTPAKAIOIIHNE CBOMCTBA MOBEPXHOCTH, PACCTOSHUE S MEXKAY
yCTPOWCTBOM M3MEPEHHUS MApPaMETPOB U MOKPBITHEM U YToJl A MEXIy MOKPBITHEM
U OCBI0 U3MEPEHUs YCTPONUCTBA H3MEPEHHSI TaPAMETPOB.

CoriacHO OHOMY BAapHaHTY OCYIIECTBJIEHHUS HACTOSAIIErO H300peTeHHs
paccemBarOIUN HKpaH SBISETCS MapajUIebHBIM OCH H3MEpPEHHUs] YCTPOHMCTBA
W3MEPEHUS TTapaMeTPOB.

CornacHO OJHOMY BapHaHTY OCYIIECTBJIEHUS! HACTOSIIErO H300peTeHUs
paccemBarOIIUN SKpaH MOXET ObIThb YacTbI0 KPOHINTEHHA Ui BCTPAMBAHUS
yCTpOIiCTBA M3MEPEHUs] MapaMeTpoB MM JIOOOTO OKPYKAIOIEro KOMIIOHEHTa
ycTpoiicTBa m3MepeHusi napamerpoB. B Oomee oOmem ciyuae paccenBaroIiuit
SKpPaH MOKET OBITh YaCThIO KOPIyca W/HWJINM YHaKOBKH, HCIOJNB3YEMOU IS
3aIUTHl YCTPOMCTBA U3MEPEHHS TAPAMETPOB.

CoriacHO OJHOMY BAapHaHTY OCYIIECTBJIECHHUS HACTOSIIErO H300peTeHHs
yCTPOICTBO M3MEPEHNUs ITapaMeTPOB MPENCTaBIsIeT co0oi panap. Panap siBnsercs
CHCTEMOH OOHApYyKEHHsI, KOTOpas HCIOJb3YEeT PaJUOBOJHBI ISl OTNPEACTICHUs
JaJbHOCTH, YyIJla WM CKOPOCTU OKpyXaromux oObekToB. Pamap comepskur mo
MeHbIIEH Mepe H3JydaTeNb PaguoBOJH (WM MHUKDPOBOJH) M TNPHEMHHUK IS

OTIpeIeNIeHUs] CBOHCTB OKPY:KAOIMUX OOBEKTOB. PaguoBOHBI (MMITYJIbCHBIC HITH
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HETIPEPbIBHBIE) OT H3JIy4daTeNsl OTPAKAKOTCS OT OOBEKTa M BO3BPAILIAIOTCS B
NPUEMHUK, JaBasi HHPOPMAILMIO O MECTOMOJIOKEHUH U CKOPOCTU OOBEKTa.
Oxupmaercs, 4YTO C TMOSBJICHHEM TPAHCIOPTHBIX CPEncTB ¢  (pyHKOHeH
ABTOHOMHOTO BOXKICHHs pajap IOMOXKET aBTOMATU3MPOBAHHOW miatdopme
CJIEIUTD 3a €€ OKpY’Karollel cpefoii, TeM caMbIM IIPEIOTBpallas HexXeNaTelbHble
MPOUCIIECTBHS.

CornacHO OJHOMY BapHaHTy OCYLIECTBJIEHHsS] HACTOSINEro HM300peTeHus
yCTPOUCTBO M3MepeHusi mapameTpoB npexacrasisier cobori LIDAR. Cpenu Bcex
MeTo10B oOHapyskeHus LiIDAR siBnsieTcsi OueHb MOJIE3HBIM ISl PEIOCTABICHUS
TpeXMepHBIX H300pakeHWi ¢ xopomnM paspemenneM. LiIDAR mnpencrasisier
cO0OM TEXHOJIOTHIO, KOTOpast U3MEPSIET PaCcCTOSIHUAE 10 LETH MyTeM OCBEIICHUs
LEeNIU JIa3epHbIM H3JIy4eHHEeM W H3MEpPEeHHs] OTPaKEHHOIO CBeTa IMpPHU IOMOLIU
natuuka. PasHuna BO BpeMeHHM BO3BpaTa Jlazepa U JJIMHAX BOJH MOXKET 3aTeM
OBITh UCTIOJIB30BAHA JJISl CO3IaHUsT U(PPOBBIX TPEXMEPHBIX H300paKeHUN LENTH.

LiDAR MoeT ObITh CKaHUPYIOIIUM, BPALIAFOIIUMCS, MHUTAIOIUM WIH
tBeprotenbHbiM LiIDAR. Kak u pamap, LIDAR comepxut mo MeHbluel mepe
u3Jydareslb U IPUEMHUK, HO OH HCIIOJIb3YeT APYIrHe YacTH 3JIEKTPOMAarHUTHOTO
cnektpa. LiDAR wucmonb3yer ONTHYECKHE  BOJIHBL, NPEUMYIIECTBEHHO
UH(pPaKpaCHOE H3JIyYEHHE JTa3ePOB.

CornacHo MpennouTUTENBHOMY BapHaHTy OCYLIECTBJIEHUS HACTOSLIEro
u3zoOpereHus nuanaszoH MiuH BoiH LIDAR Haxomurtcs B mpenenax ot 750 HM 1o
1650 HM. DTOT JWama30H TO3BOJISIET XOPOILIO OOHApPYKHBATh OOBIYHBIE
MPEnsTCTBHUSL JJisI TPAHCIIOPTHOTO CPEACTBA, OCTAaBasICh HEBUANMBIM U
0e30MacHBIM ISl YEJIOBEUECKOTO TJ1a3a.

CornacHO OJHOMY BapHaHTy OCYLIECTBIIEHHS] HACTOSILIEro H300peTeHus
MOKpPBITHE U3TOTOBJEHO U3 cTekja. O4eBUAHO, YTO JIUCT CTEKJIa BCe ellle TOJIKEH
OCTaBaTbCsl MPO3pPayHbIM i1 padodero auama3oHa JJIUH BOJIH YCTPOMCTBA
U3MEPEeHUsl mapaMeTpoB. Mcrmonp3oBaHHE CTekJa 00ecrednBaeT BO3MOJKHOCTH
3¢ (}eKTUBHOTO HArpeBa, HampuMep, Uil PAa3MOPAKUBAHHS WM YCTPAHEHUS
3anoTeBaHus camoro ctekia. CTeKJIo Takske MOXKET ObITh BBIOPAHO C YYETOM €ro

MEXaHNYECKON CTOMKOCTH U XUMHUYECKOW CTOUKOCTU K BO3HEHMCTBUIO BHEIIHEH
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cpenbl. OMHAKO MOKPBITHE MOKET OBITh M3TOTOBJICHO U3 IUIACTHUKA WJIH APYTrOTO
MaTepuajga, TPU YCJIOBHH, YTO OHO SIBJIIETCS MPO3payHbiM st padodero
Irara3oHa JUTFH BOJIH YCTPOMCTBA M3MEPEHHUS MapaMeTpOB.

[IpenamnoYTUTENbHO MOKPBHITUE WM JIUCT CTEKJIa UMET KO3 QPUIueHT
norsomeHust MeHee 15 M™' B uamasose mumH BonH oT 750 10 1650 M. Takum
0o0pa3oM, CTEKJIO MOXKET MpPeNCTaBJsiTh COOOH CTEKJIO HATPUEBO-KAIBIIUEBO-
CHWJIMKATHOTO THIA, AaJIIOMOCHJIMKATHOTO, OOpPOCHJIIMKATHOTO THUIMA U T. .
[IpenmnoYTUTEeNsHO TUCT CTEKIIA MPEACTABIISIET COOOH CBEPXIPO3PATHOE CTEKIIO.

CornacHO OJHOMY BapHaHTy OCYIIECTBJIICHUS HACTOSIIEr0 M300pEeTeHHs
MOKPBITHE MPEACTABIISIET COOOM YacTh aBTOMOOWMIIBHOTO OCTEKJICHHSI, TAKOTO KaK
n000BOE CcTeKII0, OOKOBOE CTEKIIO, 3aaHee cTekyio. B nokymente WO 2018015312
(BKITFOYCHHOM B HACTOSIIUH JOKYMEHT MOCPEACTBOM CCBLITKH)
MPOWJUTIOCTPUPOBAHO  TaKOe aBTOMOOWIBHOE OCTeKJIeHue. B kauecTBe
aNbTEPHATUBBI TMMOKPBITHE MOET OBbIThb pa3MelIeHO 3a aBTOMOOHWJIbHBIM
OCTEKJICHUEM.

ITokpeITHE TakXKe MOMKET OBITh YacThbIO ABTOMOOWJIBHOTO HAKJIAIHOTO
3JIEMEHTa WM 3JIEMEHTa OTHENIKM aBTOMOOWIISA, TaKOro Kak Oamriep, KpbIla,
kpbuto. B mokymente WO 2018015313 Al (BKIIFOYEHHOM B HACTOSIIIUN JOKYMEHT
MOCPEACTBOM CCBUIKH) TIPOUJUTIOCTPUPOBAH TAKOU SJIEMEHT OTIENKH.

B xkadecTBe ajbTepHATUBBI TMOKPHITHE MOKET OBITH Pa3MEIEeHO 3a
ABTOMOOMJIBHBIM HAKJIAJTHBIM 3JIEMEHTOM WJIH 3JIEMEHTOM OTAEIKA aBTOMOOWIISL.

Hacrosimiee n3o0pereHrne OTHOCUTCS TAKXKe K UCTIOJB30BAHUIO YCTPOMCTBA
OOHapyKeHHsI ~COTJIACHO HACTOSIIEMy U300pETEeHUI0 Ha MEXaHUYECKOM
TPAHCTIOPTHOM CpENCTBE. Y CTPOMCTBO MU3MEPEHUs MapaMeTPOB, OTHOCSINEECS K
YCTPOUCTBY OOHApy:KEHUs, MNPEANOYTHTENbHO mnpencrasiser coboit LiDAR,
Oosee mpeanouTuTeNbHO TBEpAOoTENbHbIH LiIDAR.

B nemsx o00oOumieHnst HacTOAEro H300peTeHHUs U NPEUMYLIECTB,
JOOCTUTHYTBIX MO CPAaBHEHHUIO C W3BECTHBIM YPOBHEM TEXHUKH, B HACTOSIIEM
JOKYMEHTE BbIlIe OBbUIM OIMUCAHBI ONpEAENICHHbIE LeJu W MPEUMYIIeCTBa
HaCTOsIIEero u3obpereHus. Pasymeercs, cienyer mMOHUMATh, YTO He 00s3aTeNIbHO

BCC TAKHE LECJIN WU NIPCUMyLIECTBA MOT'YT OBITH AOCTUTHYTBI B COOTBETCTBUU C
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TOOBIM KOHKPETHBIM BapHAHTOM OCYIIECTBJICHHS HACTOSIIETO H300peTeHUs..
Takum oOpa3om, HampuMmep, CIELUAIHCTAM B JAHHOH 00JacTH TeXHUKU Oyner
NOHATHO, YTO HACTOsIee H300peTeHrne MOXKET OBITh OCYIIECTBICHO WIH
peanr30BaHO TAaKUM O0pa3oM, YTO IOCTUTAETCS WM ONTUMH3HPYETCSl OJIHO
NPEUMYIIECTBO HJIM TPyINIa NPEUMYINeCTB, KaK H3JIOKEHO B HACTOSIIEM
JIOKyMeHTe, 0e3 00s3aTeNbHOr0 NOCTIKEHUSI APYTHX Lelel I MMPEeUMYILeCcTB,
KaK MOJKET OBITh U3JI0KEHO WJIHM MPEJIOKEHO B HACTOSIIEM JTOKYMEHTE.

BelmeykasaHHble ¥ Ipyryue acreKTbl HACTOSLIEr0 HU300pPETeHHs CTaHyT
OUEBHUAHbBIMH W3 BapuaHTa (BapHAHTOB) OCYLIECTBJIEHHS, OMHCAHHOIO
(omMCaHHBIX) Aajiee B HACTOSIIEM NOKYMEHTe, U OynyT OOBSCHEHBI CO CChUTKOM
Ha Hero (HHX).

KpaTtkoe onucanue ¢guryp

Hacrosimmee wusoOperenne Temepb OyneT OONOJHUTENBHO ONKHCAHO B
Ka4eCcTBE MPUMEPOB CO CCHUIKOI Ha mpuiaraeMble rpaduiyeckue MaTepualbl, Ha
KOTOPBIX OJMHAKOBBIE CCHUIOYHbIE TO3ULIUH OTHOCATCS K OJMHAKOBBIM
3JIEMEHTaM Ha pa3JIMYHBIX (Qurypax. OTH NpUMEpbl NPUBEACHbI B KadeCTBE
WUIFOCTPAllM, a HE OrpaHudeHus. | paduueckre Marepuaibl NPENCTaBISIOT
coOOl cXeMaTH4ecKoe TPEACTaBJICHHE ¢ BBINOJHEHbBI HE B Macirade.
I'paduueckne martepuanbl HUKOUM OOpa3oM HE OrPAaHUYMBAIOT HACTOSAIIEE
nu3obpereHue. JlOMONMHUTENbHBIE MPEUMYyIIECTBA OyAyT OMHUCAHBI C TOMOIIBIO
MPUMEPOB.

Ha ¢ur. la npeacraBmeH oOmuid BUA OJHOTO U3 BapHAHTOB
OCYILIECTBIIEHHS] HACTOSAIIETO H300PETeHNUS.

Ha ¢wur. 1b npencraBned apyroil BapuaHT OCYLIECTBJICHUS HACTOSIIETO
n300peTeHust.

Ha ¢mwur. 2 npencrasneH Opyroil BapHaHT OCYLIECTBJIEHHsS HACTOSIILETO
n300peTeHust.

Ha ¢wur.3 cxemaTHU4HO NOKa3aHO pacCesHUE CHUTHajla PacCeUBAIOLIUM
5KPaHOM.

Ha ¢wur. 4a u 4b cxemMaTH4HO MOKa3aHO OOpATHOE pacCesHUE CHUTHaa

pacCCUuBarOUM SKPAHOM.
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Ha ¢wur. S u 6 nokasansl pe3yJabTaTbl YUCIEHHBIX MOJAEIUPOBAHUIL.

HOHDOﬁHOC ONHCAHUE HITIOCTPATHBHDBIX BADHAHTOB OCYIINECTBJICHHUSA

Hacrosimiee m3oOperenue OymeT OMMCAHO B OTHOILIEHHUH KOHKPETHBIX
BapUAHTOB OCYINECTBJICHHS M CO CCBUIKOM Ha omnpeneseHHble rpaduyeckue
MaTepuabl, HO HACTOsIIee U300pEeTeHHE MU HE OIPAHUYHBACTCS.

Ccobuika B HACTOALIEM OMUCAHUN Ha KOAWH BAPUAHT OCYILICCTBICHUS) WA
«OJUH U3 BAPUAHTOB OCYLICCTBJICHUMA» O3HAYACT, YTO KOHerTHbeI IMMPpU3HAaK,
CTPYKTYypa UJIU XapaKTEPUCTUKA, ONMUCAHHBIE B OTHOLIEHUN YKa3aHHOTO BapUaHTa
OCYLICCTBJICHUA, BKJIKOUYCHBI B 11O MEHBIIEN MEpPE OAHUH BAPUAHT OCYILICCTBICHUA
HacTosero n3oopereHust. Takum 00pasoM, MPUCYTCTBYIOLIME BBIPAKEHHUS «B
OJHOM BapUAaHTC OCYHIECTBJIICHUA» WUJIU «B OAHOM M3 BAPUAHTOB OCYLICCTBIICHU
B PA3JIMYHBIX MECTAX B HACTOSILEM OMHCAHMU HE 00sI3aTEIbHO BCE CChUTAIOTCS HA
OOUH M TOT K€ BapHAHT OCYIIECTBJICHMS, OJHAKO M Takoe BO3MOKHO. Kpome
TOTO, KOHKPETHbIE MPU3HAKH, CTPYKTYPhl MIIM XapaKTEPUCTHKH MOTYT OBITh
O6’beI[I/IHeHbI B OAHOM MHJIM HECKOJIbKUX BapHUaHTaX OCYLICCTBJIICHUSA .]'II'O6I:;IM
NOJXOSIIUM CIIOCOOOM, YTO OyJAeT MOHSITHO CHELHATUCTy B JAHHOH o0jacTu
TEXHUKHU U3 JAaHHOT'O paCKPbITHA.

AHaJOruvHO CIeAyEeT MNOHUMATb, YTO B ONHUCAHWU TPUBCACHHBIX B
KauecTBe TMpHMEpa BapHAHTOB OCYLIECTBJIEHHsS HACTOSINEro H300peTeHHs
pa3NIUYHBIE TPU3HAKK HACTOSINEro H300pETEeHUsI HHOTA TPYIITUPYIOTCS BMECTE B
OJHOM BapHAHTC OCYLICCTBIICHUA, (1)I/Irype njIin wuX OInuCaHuu ¢ LeJIBKO
YOPOLIECHUA  PACKPBITHUA n CHOCO6CTBOBaHI/I$I IIOHUMAaHUIO OOHOTO 501050
HECKOJIbKUX PAa3JINYHBIX acleKTOB n300pereHus. [laHHBIN crocod pacKpbITHS,
OIHAKO, HE CJeQyeT HMHTePIPETHPOBATh KAaK OTPAKAIOIIMHA HaMEpeHHe, 4YTO
3asBisieMoe u3o0pereHue TpedyeT OOJBIIEro KOJIMYeCTBA MPU3HAKOB, YeM SIBHO
yKa3aHO B K&KIOM IMyHKTe (opMyibl n3odpereHus. HampoTus, kak OTpakeHO B
NpUBENEHHOH HIbKe GopMyIie H300peTeHHs], aCIIEKThl H300PETEH sl 3aKTF0HAIOTCSI
HE BO BCE€X IIPU3HAKAX OJHOI0 PACKPBITOTO BBIIIEC BaAPHAHTA OCYLICCTBJICHUS.
Takum oOpaszom, ¢opmyna H300peTeHHs, NPHUBENEHHAs IOCIe MOAPOOHOro

ONMCaHus, HACTOAINHNM MOOKYMCHTOM $fABHO BKJIIFOUCHA B JaHHOC HOI[pO6HO€
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OTHCaHWe, TMpPH 3TOM KaKAbIH MNYHKT (opMynbl H300peTeHUs: SBISIETCS
OTJIENIbHBIM BaPUAHTOM OCYIIECTBIICHHS HACTOSIIETO H300PETEHMSI.

Kak mnokazano Ha ¢ur. la, ycrpoiictBo (1) oOHapyXKeHHS COAEPKUT
yCTPOHCTBO (2) M3MepeHHs mapamMeTpoB, padoTarolnee B IMpenenax Auana3oHa
JUTHH BOJIH. YCTPOMCTBO (2) M3MepeHus mapaMeTpoB OOBIMHO UMEET U3JIydaTellb
(Ha urypax He MOKa3aH), M3JIyYAOIIUN BIOJb OCH M3NydeHus (Ha purypax He
NOKa3aHa), W NMpUEeMHUK (Ha (urypax He MOKas3aH), MPUHUMAIOIIUN BAOJb OCH
npuema (Ha ¢urypax He mokazaHa). Ocp (21) u3MepeHus: onpenensercs Kak
LEHTPAJIbHAST OCh MEXY OCBhIO M3JIy4aTeNst U OChbI0 MPUEMHHUKA. Y CTpOICTBO (2)
U3MEPEHHUsT AapaMeTPOB TAKXKE UMEET ONpeNieNieHHOe Tojie 0030pa U OTBEPCTHE,
gyepe3 KOTOPOe MPOXOIUT BOJHA B IpeneNax Auana3oHa JJIMH BOJH. JTa BOJHA
Oyzer pacpOCTPaHATLCS BIOJb OcH (21) n3mMepeHusl.

Ycrporicteo (1) oOHapykeHust Takke comepkur mokpeitie (3),
oOpalleHHOe K OTBEPCTHIO YCTPOICTBA (2) M3MepeHus: mapaMeTpoB, odpasyroliee
yron A ¢ oceio (21) usMepeHuss ycrpoiictBa (2) H3MEpEHHUs MapaMeTpOB.
ITokpeiTne (3) sBAsSeTcs NpPO3padyHBIM B padoueM [uamna3oHe [UIMH BOJH
ycTpoiicTBa (2) m3MepeHus mapaMeTpoB.

YcrpotictBo (1) oOHapy:keHUsT Tak:Ke COINEPKHT PACCEHBAIOLIUN SKpaH
(4). B HacTosIIIEM BapuaHTE OCYIIECTBICHHS PACCENBAIOIIMIA HKPaH pa3MeIeH 10
MEHBIIIEH Mepe YaCTHYHO TOJ YCTPOHCTBOM (2) U3MEpeHHs MmapamMeTpoB Ha
paccrostanu d ot ocu (21) usMepeHus: ycrpoiicta (2) U3MEpeHUs: mapamMeTpos,
U3MEPEHHOM B OTBEPCTHH YCTPOWMCTBA M3MEPEeHMs1 mapamerpoB. PaccemBarommii
9KpaH (4) MPOXOIUT MO HAINPABIEHHIO K MOKpbITHIO (3). PaccemBaromuii sxpaH (4)
obpasyer yros B ¢ mokpsituem (3) u yron C ¢ ocero (21) usmepenus: ycTpoiicTsa
(2) m3mepenus mapamerpoB. OYEBHIIHO, YTO PACCEHBAIOIINIA SKpaH (4) pasMelneH
BHE 10Jis1 0030pa ycTpoiicTBa (2) M3MepeHus mapaMeTpoB.

Kak mokasano Ha dwr. 1b, paccenBarouuii s5kpan (4) Takxke MOXKET ObITb
pa3MereH Haja ycTpolcTBoM (2) m3MmepeHuss mapameTpoB. B Oonee oOiiem
CMBICJIE pacceuBarOIINi 3kpaH (4) Moxer ObITh pa3MmemeH BOKpyr ocu (21)

U3MEPEHUs YCTPOICcTBa (2) U3MEpEeHUs MapaMeTPOB.
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B mpeamournTensbHOM BapHaHTE OCYINECTBJICHHUS, KaK ITOKa3aHO Ha
¢ur. 2, paccenBaromnii 3kpaH (4) sBIAETCS MapajueNnbHbIM ocH (21) nu3mepenus
ycTpoiicTBa (2) U3MepeHust mapaMeTpoB, W PacCEeUBAIOIUN dKpaH (4) MPOXOAUT
10 nokpeITus (3).

Ha ¢ur. 3, 4a u 4b cxemaTn4HO MOKa3aH TOJBKO NyThb BOJIH. IlonHBIM
NyTh, COAEPKAIUMHA MHOTOYMCICHHbIE OTPAKEHHS W PACCEsTHHE, TOJBKO
NPEANOJaraeTcs.

Ha ¢wur.3 cxemaTHU4HO NOKa3aHO pacCesHUE CHUTHajla PacCeUBAIOLIUM
sKkpaHoM (4). OOBIYHO MPENrnoiaraeTcs, YT0 OCHOBHOM BKJIAJ B IIYM OTPa’KEHUS
BHOCUT CHTHAJ, KOTOpBIH wucmyckaercst (23) ycrpoiictBoM (2) wu3MepeHus
napaMeTpoB, 3aTeM oTpakaercs (34) oT moKpeITHsI (3) B CTOPOHY PacCEUBAIOIIETO
skpaHa (4), a 3aTeM pacceuBaercs (42) pacCEeMBAIOIINM 3KpaHOM (4) B CTOPOHY
ycrpoiictBa (2) m3mepeHus: nmapamerpoB. OZHAKO OKa3bIBAETCS, YTO STOT IMYTh
OOBIYHO HAXOAWTCS 3a MpenenaMu OOHApPYKEHHs NPUEMHHUKOM ycTpoiicTtea (2)
W3MEPEHUS TTapaMeTPOB.

Ha ¢wur. 4a u 4b cxemMaTH4HO MOKA3aHO OOpATHOE pacCesHUE CHUrHaa
pacceuBaromiuM SkpaHoMm (4). Illym oTpakeHUss B OCHOBHOM OOYCJIOBJIEH
CHUTHAJIOM, KOTOPBIH Hcmyckaercs (23) ycTpoHCTBOM (2) H3MepeHHs TapaMeTpoB,
3ateM otpaxkaercs (34) ot nokpeitus (3) B CTOPOHY pacceuBaroIero skpana (4),
3areM pacceuBaercs (43) oOpaTHO Ha mokpeiTHE (3), a 3aTeM oTpakaercs (32) oT
NOKPBITHSA (3) K MPUEMHUKY YCTPOHCTBA (2) H3MEPEHUs ITapaMeTPOB.

Ha ¢wur. 4b nns ynobcTBa M HArIATHOCTH OOPAaTHO PACCESIHHBIN CHUTHAI
(43) HapucoBaH B BHUJE OJHOWM CTPENKH M CMEIIEH C €ro MyTH, YTOOBI OTJIMYHUTh
paccestHHBIN curHaun (43 u 32) ot ucnyckaemoro curxana (23 u 34).

Brito  ycraHOBNEHO, YTO OOpaTHO PpACCESIHHBI CHUTHAJI  MOXKET
CrOCOOCTBOBATh IMIYyMYy OTpakeHWsl. JlaHHBIM yCTaHOBIEHHBINH (hakT obJierdaer
YHCICHHOE MOJIEUPOBaHUE YCTPOHCTBA (2) M3MEPEHHUs] MapaMeTpOB, MOKPBITHS
(3) u pacceuBaromiero skpaHa (4) st onpeaeNeHnsT MAaKCUMAaJIbHOTO PAaCcCTOSHUS
s pacctosiHus d, 4TOOBI YCTPaHWTb, TO MEHbLIEH Mepe CHHU3HUTh, IIyM

OTPAXKCHUS. Takue 4YHCIEHHBIE MOACIHUPOBAHUA MOI'YT OCHOBBIBATBCSA Ha
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ko3 punmenrax @PpeHenss W OTCIEKMBAHWU TPAGKTOPUU JIyded B cCiydae
3JEKTPOMArHUTHOTO U3JTy4EHHUSI.

Hanpumep, ycrpoiicTBo (2) u3MepeHHs napaMeTpoB MPEACTaBIsIET COOOH
LiDAR ¢ ropuzoHTanmpHbIM mosieM 0030pa 30° u BepTHUKAIbHBIM TOJEM 0030pa
10°. TTokperTre (3) npeacrasisier cOOOH JIUCT CTEKIIA, PO3PAUHBbIH 11t pabodero
nuanaszoHa iH BoH LIDAR, n umeer crepyromme pasMepsl: MO TOPU30HTAIH
135 MM 1 mo Beptukamu 75 mMm. OtpakarenbHasi CIOCOOHOCTb PAaCCEHBAIOIIErO
sKkpaHa (4) onpenessiercst Kak S % maMOepTOBCKOTO PacCesTHHSI.

Ha ¢ur.S nokasanel pe3yiapTaTbl YHUCJICHHBIX MOJEIUPOBAHUN, TIAe
yron A mexay nokpeitueM (3) u ontuueckoit ocbro (21) LiIDAR (2) cocraBnsier
25°. Paccrosiue s ot LiIDAR (2) no mokpseitust (3) Bappupyercs OT 35 MM 10
115 mm. MopenupoBaHus MOKA3bIBAIOT, YTO PACCEUBAIOIMNA dKpaH (4) HOJKeH
ObITh pasmemneH Omnke k LIDAR (2), eciu nokpeitre (3) pa3MeIieHo Jaibiie OT
LiDAR (2). [pyruMu ciOBaMH, MO Mepe YBEIHUYEHHs] PACCTOSHHS S MEKIY
LiDAR (2) u nokpeituem (3), paccrosiaue d mexay LiDAR (2) u paccenBaroumm
SKpaHOM (4) yMeHbINAeTCsi, 4TOObl YCTPAHUTh WM 1O MEHbINEH Mepe CHU3HTH
IIyM OTPaKEHUSI.

Ha d¢ur.6 mnokasanel pe3ynbTaTel APYrOro MOJEIUPOBAHUsSA, TIAe
paccrostaue s ot LIDAR (2) no nokpertus (3) cocraBisier 75 MM, a yroi A MexXIy
nokpbiTueM (3) u ontudeckoii ocbro (21) LiDAR (2) Bapsupyercs ot 20° no 80°.
MopnenupoBaHusl TMOKAa3bIBAOT, YTO paccemBaromuil >KkpaH (4) Moxer ObITh
pa3mereH HemHoro nanbire oT LIDAR (2) mo mepe ysenmuenust yria A ot 20°
no 50° Ilpm yrmax Oospmie 50° paccemBaromuii 3xpaH (4) HeoOXomuMmo
pa3memats Ommke k LIDAR (2).

Uro kacaercs BcrpauBanusi LIDAR (2) 3a 1000BBIM CTEKJIOM, TO HAKJIOH
no6oBoro crekna oObaHO coctaBisier ot 25° mo 40°. Ilockombky LiDAR (2)
pa3MelieH Moja yriioM, OObIMHO Ha 5° MEHBIIUM, 4eM JIOOOBOE CTEKJIO, yroi A,
TakuM oOpaszom, cocraBisier ot 20° go 35° Takum oOpa3oM, MakCHMaJbHOE
paccTosiHUe, OTHOCSIIEeCs K paccTosiHUIO d, BeiOupaercs ot 25 no 40 mMM.

XoTsi Hacrosilee W300peTeHHe MPOWJUIIOCTPUPOBAHO U MOAPOOHO

OIMMCaHO Ha Fpa(l)I/ILIeCKI/IX MaT€puajax U B IPUBCACHHOM BbILIC ONMUCAHUHN, TAKUE
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WJUTIOCTPALIMIO U OMHMCAHUE CJIEAYeT PacCMaTpUBATh KAaK WILIIOCTPATUBHBIEC WIIN
MIPUBEJCHHbIE B KAa4eCTBE INpUMeEpa, a He orpaHuduBaroumue. B mpuseaeHHOM
BBIIIE ONMMCAHUM MOAPOOHO OMHMCAHBI ONPEAEICHHbIE BAPUAHTHI OCYIIECTBIICHUS
Hacrosmero uzooperenusi. OqHAKO ClaenyeT NOHUMATh, YTO, HE3aBUCHUMO OT TOTO,
HACKOJIbKO TMOJPOOHO BBIIIEH3JIOKEHHOE NPEACTABICHO B TEKCTE, HACTOsAIIEe
n300peTeHne MOXKHO OCYIIECTBJIATh Ha TPAKTHKE MHOTMMHU —CIOCOOaMu.
Hacrosimee wu3o0OpereHne HE OrpaHUYMBAETCS PACKPBITBIMU — BapHaHTAMHU

OCYILECTBJIEHUS.
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DOPMVYJIA U3OBPETEHHUSA
YcrpoticTo (1) oOHapykeHHs, coaepKaliee:
a. yCTpOMCTBO (2) M3MepeHusl apaMeTpoB, CoAepKalee:
1. HM3JIy4aTesnb, M3JIyYarOIUi BAOIb OCH U3JIy4EHUS,
il. TPUEMHHK, TPUHUMAIOIIUI BIOJIb OCH IPUEMA;
npudeM Kak U3JydaTesib, TaKk W MNPHUEMHUK padoTalT B
npenenax AWana3oHa JUIMH BOJIH, TPUYEM YCTPOHCTBO (2)
U3MEpEeHus1 TmapameTpoB umeer ocb (21) u3MepeHus,
OTIpENEISIEMYIO KaK EHTPaJIbHAs OCh MEKAY OCBIO U3JIYUEHUS U
OCBIO TIPHEMA; YCTPOMCTBO (2) M3MEpEHHUs] NMapaMeTpoB HMEET
noyie 0030pa; yCTpOWcTBO (2) M3MepeHus MapaMeTpPOB HUMEET
OTBEPCTHE, 4Yepe3 KOTOpOe MPOXOAMT BOJIHA B Mpenenax
JMiana3oHa JUTHH BOJIH,
b. mokpeirne (3), oOpameHHOe K OTBEPCTHIO ycTpoicTa (2)
U3MEpeHusl mapameTpoB, obpasywooiiee yron A ¢ oceio (21)
U3MEPEHUs1 yCTpoicTBa (2) H3MEpPEeHHs TMapaMeTpoB; MPUYEM
nokpbITHe (3) SIBJIAETCS MPO3PAYHBIM B pabovyeM Auara3oHe JJIHH
BOJIH YCTPOHCTBA (2) N3MEpEeHUsI TapaMeTPOB;
C. pacceuBalOIIU 3KpaH (4), pa3sMelleHHbI Ha paccTossHuU d OT
ocu (21) wm3MmepeHus: ycrpodcTBa (2) U3MEpEHHUs MapaMeTpoB,
U3MEPEHHOM B OTBEPCTUH YCTPOHCTBA (2) N3MEpEHHs TapaMeTPOB;
npudeM paccenBarOIUui 5KpaH (4) NPOXOAUT B HANpPaBJICHUH
nokpeitust (3); pacceuBaromuii 3kpaH (4) obOpasyer yronB ¢
nokpeitieM (3) u obpasyer yronC ¢ oceio (21) usmepeHus
ycTpoiicTBa (2) u3MepeHus: mapaMeTpoB; pacCcenBarOIUi SKpaH (4)
pasMemieH BHe 1oy o030pa ycrpoicTBa (2) HM3MepeHHs

napaMmeTpos;

oTan4yaomeecsa TemM, 4To:

30

paccrosiHue d  ompenmensieTcs  TakuM  00pasoM,  YTOOBI
WHTEHCHUBHOCTb BOJIHBI, KOTOpas paccenBaeTcs (43) paccenBaronm

SKpaHOM oOpaTHO Ha mokpseiTHE (3) M 3aTteM oTpaxkaercs (32) or
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nokpbitust (3) mnst oOHapy)KeHHS NPUEMHUKOM yCTpoincTBa (2)
U3MEPEeHUsl  TMapaMeTpoB, CcocTaBisla He  Oomee 50 %,
npeanourutensHo 20 %, Oonee npennouturensHo 10 %, emme Gosee
npeanoYTuTenbHo 0 % OT MHTEHCHBHOCTH BOJIHBI, H3JydaeMoit (23)
u3JydaTesieM ycTpolcTBa (2) W3MEpeHHus NapameTpoB M 3aTeM
oTtpaskeHHOH (34) oT mokpbITUs (3) B HANPABJIEHUH PACCEUBAOLIETO
sKkpaHa (4).

2. Ycrpoticto (1) oOHapykeHuss mo m. 1, oTiIHYaroIIeecs TeM, YTO
paccemBaroliuii 3kpaH (4) sBisgercs napamienbHbIM ocu (21) u3MepeHus
ycTpoiicTBa (2) m3MepeHus mapaMeTpoB.

3. YcrporictBo (1) oOHapyeHUst MO JIFOOOMY W3 MPENbLAYIIHX
NYHKTOB, OTJIMYAIOIIEECS TEM, YTO PACCEHBAIOLINK 3KpaH (4) SBISETCS YaCTBIO
KpPOHIITEHHA Ui BCTPAaWBaHUs YCTPOWCTBA (2) M3MEPEHHUs MapaMeTpoB MU
OKpPY’KaOIIero KOMIIOHEHTA YCTPOICTBA (2) M3MEpeHus MapaMeTPOB.

4. YcrporictBo (1) oOHapyeHUst MO JIFOOOMY W3 MPENbLAYIIHX
NYHKTOB, OTJIMYAIOIIEECS] TEM, YTO YCTPOHCTBO (2) M3MEpEeHHus NapaMeTpoB
npencTaBisier coOol panmap.

S. Ycrpoticteo (1) oOHapykeHus mo min. 1-3, OTIAHYArOIIEeCs TeM,
YTO YCTPOHCTBO (2) n3MepeHus: nmapameTpoB npencrasisier coboit LIDAR, 6onee
NPEANOYTUTENBHO TBepAoTeNbHbIH LIDAR.

6. Ycrpoticto (1) oOHapykeHUs MO M. 5, OTIMYAIOIIEECS TEeM, YTO
IMana3oH JJIMH BOJIH YCTpoiicTBa (2) HM3MepeHHs] MapaMeTpoB HAaxXOOUTCS B
npenenax ot 750 um go 1650 Hm.

7. YcrporictBo (1) oOHapyeHUst MO JIFOOOMY W3 MPENbLAYIIHX
MYHKTOB, OTJIMYAIOLIEECS TEM, YTO TOKPBITHE (3) M3TOTOBJIEHO U3 CTEKIIA.

8. Ycrpoticto (1) oOHapykeHUs: Mo M. 7, OTIMYAIOIIEECS TEeM, YTO
nokpaiTre (3) uMeer Ko3(hGUIHEHT NOrIOoMeH s MeHee 15 M B quanasoHe [IHH
BOJIH OT 750 go 1650 HM.

9. YcrporictBo (1) oOHapyeHUst MO JIFOOOMY W3 MPENbLAYIIHX

MYHKTOB, OTJIMYANOIIeecs TeM, 4YTO NOKpbiTHe (3) mpencrariser coOOW 1O
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MeHbIIEH Mepe 4YacTh aBTOMOOMJIBHOTO OCTEKJICHHUS, WJIM aBTOMOOHMIIBHOTO
HAKJIAZHOTO 3JIEMEHTA, WJIM 3JIEMEHTa OTIEJIKH aBTOMOOMIISL.

10.  Ycrpoticto (1) obOHapykeHus mo mm. 1-8, oTiawuaroiieecs: Tewm,
9TO0 TOKpbITHE (3) pasMeleHO 3a aBTOMOOMJIBHBIM OCTEKJICHHEM, WIN 32
aBTOMOOWJIBHBIM ~ HAKJIaOHBIM 3JIEMEHTOM, WIH 32 3JIEMEHTOM OTHENKU
aBTOMOOMJISL.

11.  Ilpumenenue ycrpoiictBa (1) oOHapyxeHHs MO OOOMYy H3
NpeABIAYINNX MYHKTOB, XapakTepu3yromeecss TeMm, dro ycrpoiictBo (1)
0oOHapyKEHHsI YCTAHOBJIEHO HA MEXaHUYECKOM TPAHCIIOPTHOM CPEZICTBE.

12.  Ilpumenenue yctpoiictea (1) obOnHapyxkenus mo 1. 11,
XapakTepu3yIoIleecss TeM, YTO YCTPOHCTBO (2) u3MepeHus mapameTpoB

npexncrasisier codoit LIDAR, 6onee npennoururensHo TBepaorenbHbiil LIDAR.



®uwur. la

®ur. 1b



A7 77 7777777

®ur. 2

4-——-I/////\f//////l

dur. 3



VN—T 7777777 7777

dwur. 4a

Nr—V /S

®wur. 4b



Makxc. paccrosinue (d)

MaxkcHuMajIbHOE
paccroanue d (mm)

5 0h b S5 115
Paccrossamne S mexy crekiiom u LiDAR (mm)

dur. 5

25 30 40 S0 L0 70 80
VYron A yctanoBku (IpagyCoB)

dur. 6
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