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CrekJ10 aJs 0ecnuJI0THOI0 ABTOMOOHISA

H3o0peTeHne KacaeTcsl CTEKJa, COAEpIKallero OCHOBAHHOE Ha
UHPPAKPACHOM U3JYYEHUH JUCTAHIIMOHHOE CEHCOPHOE YCTPOMCTBO, U B
YAaCTHOCTH, JaTYMKH Juaap. B dYacTHOCTH, JaHHOEe H300peTeHHe Kacaercs
CTEKJISIHHOTO 3JIEMEHTa OTJENKH, COIEpPIKaIlero HOBOE IOKOJIEHHE aTYUKOB

JUApP, KOTOPBIE JOJIKHBI CTATh YaCThIO O€CMUIOTHOTO aBTOMOO WIS

CrekyissHHasT OTHENKa B aBTOMOOWJIECTPOSHHH OTHOCHUTCS K
U3ZENUsAM, KOTOpble MOXKHO JOOaBUTh B CajJlOH WJIM K BHEIIHEH YacTu
aBTOMOOWJISI, YTOOBI MOBBICUTH €r0 MPHUBJICKATENIbHOCTh WJIU CKPBITh HEKOTOPbIE
HE3CTETUYHBIE KOMITOHEHTBI aBTOMOOWIsI. CyIIecTByeT HECKOIbKO THIIOB
3JIEMEHTOB OTHEIKU aBTOMOOWIA. OIHU MCTONB3YIOTCS JUTSI 3aLIUThHl HEKOTOPOU
YaCTH CaJIOHA WJIM BHEIIHEH YacTH TPAHCIIOPTHOTO CPENCTBA OT HEXKENATEIbHOrO
MOBPEXKICHUSI, KOTOPOE MOXKET HAHECTH IMAacCa)KUp, TOrNa Kak JAPYrue MpOCTO

00ecreYnBa0T 3CTETHUECKNE XaPAKTEPUCTHKH.

Haunbonee  momyJjsipHbIM — 3JIEMEHTOM  OTAEIKH  SIBIISIETCS
XPOMHPOBaHHAsl OTAENKa WM OTHAelIKa W3 IUIACTUKA.  DJEMEHT OTAEIKHU
aBTOMOOWJII MOKeT ObITb BBINOJHEH U3 BHHWIA, MCKYCCTBEHHOH KOXH,
JPEBECHOrO BOJIOKHA M KOKH, WJIH, B 0OJee LIMPOKOM CMBICJIE, BBIMOJHEH W3
IUIACTMACCHI, MOJMKApOOHaTa. JTO pelIeHne 3a4acTyl0 OTHOCUTCSI K BHEIIHEMY
BUJIy, HO HE TMO3BOJISIET HAMPSAMYIO NOOABISATH B 3JIEMEHT OTHENKH HEKOTOpbIC
(byHKLIMH, Takue Kak «(QyHKIHOHAJIBbHBIE BO3MOJKHOCTH CEHCOPHOTO 3KpaHay MU

T. O.

OpnHako B HacTosIIee BpeMs Bce Oojiee 4acTO B aBTOMOOWIIBHOM
HHAYCTPUU YACHACTCA BHHUMAHUE JSJIEMCHTAM OTACJIKU U3 CTCKJIA. HaHpI/IMep,
TAKHUE CTCKIIAHHBIC JJICMCHTBI OTACIKU MCIIOJb3YKOTCA B KAa4UCCTBEC KPbILIKU
Oarakamnka, Kpeimku misi A-, B-, C-, D- croek (BepTHUKAJIbHBIX WJIM TMOYTH
BEPTUKAJIBHBIX OMOp B 00JIACTH OKOH MalIMHBI, 0003HauaeMbIx kKak A, B, C wm

(B MammHax Oospiero pasmepa) D-CTOMKH, COOTBETCTBEHHO, ABUIrasiCh Ha BUJE
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cOOKy OT mepenHelt K 3aHel YaCTH MAIIMHbI) UJIN 3JIEMEHTA OTAEJKH CaJloHa Ha
npuOOPHON MaHeNn, KOHCOJH, OTAeNKU ABepeil u T.m. Takue, Kak CTEKJISTHHbIE
3JIEMEHTBI OTAEJKH, ONMHMCAaHHbIE B MaTeHTHBIX 3asiekax EP 15 177 303.3, EP 15

177 243.1 u EP 16 160 906.0, kOTOpbIE BKJIFOUEHBI B JAHHOE ONMUCAHUE CCHUIKOM.

HpI/IMeHeHI/Ie CTCKJIIHHOT'O 3JIEMEHTA OTACJIIKH B ABTOMOOMJIBHOM
HHAYCTPHUU HA€T BO3MOXKHOCTb BHECTH HCKOTOPBLIC AOIMOJIHUTECIIBHBIC (bYHKLII/II/I,
KOTOpPBI€E HEBO3MOKHbBI IPU HCIOJB30BAHUHN ILIACTHKA HWIIH APYTUX OOBIYHO

HCIIOJIB3YEMbBIX MaTCPUAJIOB.

Taxke B HacTOsilee BpeMsi €CThb TEHAEHLMS KO Bce OOoJblieMy
UCTIOJIb30BAHUIO OECIMJIOTHBIX aBTOMOOWJIEH, KoTopele B Oynymem OyayT
npeobnanare. Hampumep, OecnmuiOTHBIH aBTOMOOWSIL OynyImero, Takke
Ha3bIBAEMbIH HIDKHSISI MAallWHA BOIUTENsI, ABTOMMJIOTUPYEMBIH aBTOMOOWIIb,
MamuHa-pobOT, TMpeacTaBisier CcoOOW TPAHCHIOPTHOE CPENCTBO, KOTOPOE
CIOCOOHO OMpPEneNsiThCs B OKPYIKaroleil 0OCTAHOBKE U IBUraThCsl B PABHJIBHOM

HarpaBJICHUH oe3 y4dacCTud 4CJIOBEKA.

BecnuioTHbIe TPAHCIIOPTHBIE CPEACTBA PACTIO3HAIOT OKPYIKAFOLIYIO
00OCTaHOBKY C TOMOLIBIO panapa - Juaapa (Jla3epHO CHCTeMbl OOHAPYKEHUS U
M3MEPEHUs NaJIbHOCTH, Jla3epHOro najbHoMmepa), GPS, omomMeTpuu U MalmMHHOTO
3peHust.  YCOBEPIIEHCTBOBAHHBIE  CHCTEMbl  yNpaBieHUs  00pabaThIBaOT
PIH(bOpMaL[PIIO OT JAaTYHKOB, LITO6I:;I OMNpeEACIIATh MOAXOOAIIUEC MMYyTHU NBHUXKECHUSA, a
TAKXKE TMPENATCTBUA W COOTBETCTBYIOIIUE HOOPOXKHBIC 3HAKH. BbecnunoTHbeie
aBTOMO6I/IJ'II/I HUMCIOT CUCTEMbI YIIPaBJICHUA, KOTOPLIE CHOCO6HI:>I AHAJIU3UPOBATDH
JaHHBIE OT OATYHKOB, LITO6I:;I pacno3dHaBaTb pa3dHbIC MAlIWHbBI HAa OOPOTE, YTO

O4YeHb YOOHO MPH TUIAHUPOBAHUHU MYTH K TpeOyeMOMY MECTY Ha3HAYESHHSL.

B Hacrosimmee Bpemsi OeCHWIOTHBIE aBTOMOOWIIHM —COXEpIKaT
«rpuOONono0HbIey AATYMKU JIHAAP, TOpYAIIME MO BCEMY METANIHYECKOMY
KOPIyCY aBTOMOOMIIS. DTH «TpHOBD» pa3MeIlarT, HApUMep, Ha KPBIIe UIH Ha

BHCIIHHUX 3€pPKajax 3aAHErO BUaa aBTOMOOMIISI. [TOMUMO MX HEICTETHUYHOIO BUA,
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OHM BBIMUPAIOT W 3aHUMAIOT CIHUIIKOM MHOTO MeCTa, 4YTO HE OTBeYaer
TpeOOBaHUSIM AU3aiiHEPOB aBTOMOOMIIEH, pabOTAOINMX HAA AU3alHOM OyayIiero
aBTOMOOWJII ¢  MSTKMMH ~ HM3THOalomuMmucs  o0BOZaMHM, C  KOTOPBIMH
HECOBMECTHUMbI BHEIIHUE MaTYUKU. JIaTYMKH JUAAp MOXKHO TaKKe BKIHOYATh B
Oamrepsl WM CUCTEMbI (pap, 4TO HeceT B cebe apyrve HEeAOCTATKH, TaAKHE Kak
OONBIINI PUCK TOBPEXKIEHHS U IOBBIIIEHHOE BO3IEHCTBHE KIMMATHYECKHX

YCJIOBUM.

Takum oOpa3oM, cymecTByeT mNOTpeOHOCTh B aJbTEPHATHUBE
NPUMEHEHUI0 HE3CTETUYHBIX AATYMKOB JIUAAp BHYLIMTEJIBHBIX Pa3MepOB, TaKUX

KaK «rpuObl», Ha OECMUJIOTHBIX AaBTOMOOWIISIX MJTH JIJapa Ha Oamriepe.

CornmacHo  HacTosiieMy  M300pETEeHMI0O  OCHOBAaHHOE  Ha
UH(PPaKpaCHOM H3JIYYEHUU IHCTAHLMOHHOE CEHCOPHOE YCTPOHCTBO - JATYUKH
Jquaap - SABJIAKOTCSA HOBBIM IMOKOJICHHUEM JinJaapa Ha OCHOBE CKAHHUPYROIIUX,
Bpallaromuxcs, MUraromux Wikl TBEPAOTCIIbHBIX JIMAAPOB, MO3BOJIAIOLINE
ortoOpaxatb B 3D 00cTaHOBKY BOKPYT TPAHCIIOPTHOTO CpeacTBa. Takum obpaszom,
ocHoBaHHble Ha MK naTyuky MO3BONSAIOT TOYHOE OTOOpaskeHHEe OOCTaHOBKU
BOKPYI' TPAHCIIOPTHOTO CPEACTBA, KOTOPOE HCIONB3YEeTCsS MJsl MPAaBUIBHOTO
nepenBIKeHUss OECIUIOTHOrO aBTOMOOWJISI M MPENOTBpALeHHs JIF0OOTro

CTOJIKHOBCHHS C IPEMATCTBUCM.

Jlunap (taxke umeer nammcanue Lidar, LIDAR wumu LADAR)
NPEACTaBISIET COOOM TEXHOJIOTHIO, ¢ TOMOIIBI) KOTOPOH M3MEPSIOT TUCTAHLIUIO
MyTeM OCBEINEeHUs Ledu Jja3zepHbiM JydoM. OHu OBIBAIOT, B YaCTHOCTH,
CKaHUPYIOIINMH, BPAIIAIOIIIMMHUCS, MUTAIOIIUMHU WA TBEPIO(DA3HBIMU JIUAAPAMHU.
CkaHupyoOIIMe WM BPALIAOLINECs JIUAAPBI MPENCTABISAIOT COO0H ABIKYIIHECS
Jla3epHbIe JIY4H, B TO BPEMsl KaK MHUTAIOIIUE U TBEpIOQa3HbIe JTUAAPHI U3TYIAIOT

CBET UMIYJIbCAMH, KOTOPBIE OTPAXKAIOTCS OT OOBEKTOB.

Taxum 0Opa3oM, B HACTOsAIIEE BPEMs CYIIECTBYET MOTPEOHOCTh B
OCHOBaHHOM Ha HuH(ppakpacHoM uznydeHuu (MK) nucTaHIIMOHHOM CEHCOPHOM

yCTPOMCTBE/NAaTUNKE, TAKOM KakK JIHAAp, CIIOCOOHOM OIpenessiTb OOBEKThI U
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orobpaxarh B 3D 00CTaHOBKY BOKPYT TPAHCIIOPTHOTO CPEICTBA, YCTAHOBICHHOM
Ha OeCHHMJIOTHOM aBTOMOOWJIE M, B YaCTHOCTH, TOJHOCTHIO MHTETPUPOBAHHOM B

ABTOMOOUJIb.

Takum 00pa3oM, pelieHus, MPeNJOKEeHHbIE B CYIIECTBYIOIIEM
YPOBHE TEXHHUKH, HE aIPECYOTCs MOTPEOHOCTH B JIMAAPE HOBOTO IMOKOJICHUS, B
YaCTHOCTH, TOTOMY HYTO CTEKJIO C HMHTETPUPOBAHHBIM B HEM JIUAApPOM HE

paccMaTprBaAJIOCh KaK BO3BMOXKHOC PEIICHUC.

B Hacrosimee BpeMst He CyLIECTBYET PELIeHUs, KOTOPOe MO3BOJISIET
UK curnany mpoxonuTh Kak 4epe3 KOPITyC aBTOMOOHIIS, TaK M Yepe3 CTEKIISTHHbIE
KOMITOHEHTBI, TaKHE€ KaK BETPOBOE CTEKJIO WM 3aJHee CTEKJIO, C JOCTATOYHOU

HHTCHCHBHOCTBIO.

Tak, B HacrosmeM H300pETEHNH MPEIVIOKEHO pELIeHHe, TI7e
JaT4YMK JIUAP HOBOTO MOKOJIEHHMS MOXKET ObIThb MHTETPUPOBAH B OECHHMIJIOTHOTO
aBTOMOOMJIs, coBMemass B cebe MIMPOKUII Juama3soH JEeTeKTUPOBAHMS,

MHWHUMAJIbHBIC H3MCHCHH A HHSaﬁHa U NMOBBIICHHYHO 0e30IMacHOCTb.

OTO pelleHHe BO3MOXKHO IIOCPEACTBOM MHTErpaluy JaTduka
JUAAP CO CTEKJISTHHBIM 3JIEMEHTOM OTHENKH aBTOMOOWJIS, YTO JNEMOHCTPUPYET
nocrarouHoe npoxoxkaerune MK uzmydenus: n obecrnedynBaeT HOpMaIbHYIO paboTy
natyrka. COrNIaCHO HACTOSIIIEMY HM300pPETEHUIO CTEKJISTHHBIN SJIEMEHT OTHEJKH
OTJIMYAETCS] OT CTEeKJa JJIsl OCTEKJIEHHsI, TAKOrO KaK BETPOBOE CTEKJIO, OOKOBOE
CTeKJI0 B aBTOMOOWIE.... [lO3TOMY XapakTepUCTHKH CTEKJISTHHOTO 3JIEMEHTa

OTAEJNKU U ero PYHKLUUHU OTIINYAIOTCS OT TPEOOBAHUH K CTEKITY AJIsI OCTEKJICHUS.

Jns mpocTOTBl HyMepauusi JIMCTOB CTEKJA B IOCIEAYIOLIEM
OMMCAHUU OTHOCUTCSI K HOMEHKJIaType HyMepaluuu, TPaJULHOHHO PUMEHIEMOU
B OCTekJeHHMH. Takum 00pa3oM, TIIOBEPXHOCTb OCTEKJICHHs, KOTOpas
KOHTAaKTHUPYeT C OKPYXarolleld Cpeaol CHapy>KU TPAHCIOPTHOIO CPEACTBa,
M3BECTHA KaK MOBEPXHOCTb 1, a MOBEPXHOCTb, KOHTAKTUPYIOLIAsi C BHYTPEHHEN

CpPeAol, TO €CTh C MAaCCAKUPCKUM CAJOHOM, HA3bIBAE€TCS MNOBEPXHOCTH 2. B
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cllyyae JIAMMUHHMPOBAHHOIO OCTEKJIEHUS, JIUCT CTeKJa, KOHTAaKTUPYIOLIUN C
OKpY>KAaloIeld CpeAod CHApyKH TPAHCIOPTHOIO CPEACTBA, H3BECTHA Kak
MOBEPXHOCTD 1, a MOBEPXHOCTb, KOHTAKTUPYIOLIAsl C BHYTPEHHEH CPenol, TO €CTh

C MaCCa’>kUpPCKUM CaJIOHOM, HA3bIBACTCS ITOBEPXHOCTDH 4.

Bo usbexaHue Kakux-auO0 COMHEHUH TEPMHHBI «HAPYKHBIA» H
«BHYTPEHHHUID» OTHOCSITCSL K OPUEHTALMU CTEKJISIHHOTO 3JIEMEHTA OTAENIKU B XOJ€

YCTAaHOBKHU B TPAHCIIOPTHOM CPECACTBE.

Taxxke BO u30€KaHME KAKUX-TUOO COMHEHHMH, HACTOSIIEE
I/I306peTeHI/IC HpI/IMeHﬂeTCﬂ oJil BCEX TpaHCHOpTHbIX CpeI[CTB, TAKHUX KaK
aBTOMOOWJIM, TIO€37a, CaMOJIEThl M T.II., a TaKkKe I APYTUX TPAHCHOPTHBIX

Cp€ACTB, TAKUX KaK OECIUIOTHUKHU.

Tak, Hacrosmee M300peTEHHE KacaeTcsi CTEKISTHHOTO 3JIEMEHTa

OTAENKHU JJIsI aBTOMOOWIISA, COZIEPIKAIIero 10 MEHbIIeH Mepe OJUH JIMCT CTEKJa C
-1

K03(ppUIIEHTOM TOTJIOMIEHHsT HIKE 5 M B TUana3oHe JIiH BojH oT 1051 uM 1o

1650 HM 1 UMEIOLIErO BHEIIHIO U BHYTPEHHIOIO MOBEPXHOCTH.

CornacHo HACTOALLEMY n300peTeHHIO OCHOBaHHOE Ha
UH(paKpacCHOM U3TYYSHUN AUCTAHLIMOHHOE CEHCOPHOE YCTPOUCTBO, paboTaroinee
B iMarna3oHe 1JuH BOJIH OT 1051 HM o 1650 HM, pa3MelneHo no3aau BHYTPEHHEH

MOBEPXHOCTHU JIUCTA CTEKIIA.

CornacHO  MOPEANMOYTUTESLHOMY  BapUaHTy  OCYIIECTBIICHHS
HACTOSIIIEr0 U300peTEeHUs] CTEKJISTHHBIN 3JIEMEHT OTHENKU COAEPKUT OCHOBAHHOE
Ha WH(QpPAKPACHOM W3JIyYeHUU JAWCTAHLIMOHHOE CEHCOPHOE YCTPOWCTBO B
nuanasoHe AnuuH BosH OT 1051 BHM po 1650 HM, pasMemieHHoe Mno3aau

BHYTPEHHEH MOBEPXHOCTHU JIMCTA CTEKJIA.

B cooTBeTcTBHH C HACTOSIIUM H300pPETEHHEM CTEKJISTHHBIN JIUCT
-1
umeeT Kod3((QULHMEHT MOTJIOUIeHNs HIKe 5 M B Auamna3oHe UIHH BOJH OT 1051

HM a0 1650 HM. [li1 KOJNMYECTBEHHOIO BBIPAXKEHUS HU3KOIO MOMIOLIEHUS
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CTEKJITHHOTO JIMCTAa B MH(pPaKpaCHOM [AHMANa30HEe B HACTOSIIEM OIHMCAHUU
KO3 (PHULMEHT MOTJIOUIEHUs] UCTIONb3YeTCs B IUana3oHe JIMH BOJH oT 1051 HM
no 1650 um. KodpduuueHT nNOMIOMEHHs ONpeeNsioT IO OTHOLICHHUIO
NOMJIOMIEHUss M AJUHBl  NPOWAEHHOTO  JJEKTPOMATHUTHBIM — U3JIy4€HHEM
ONTHUYECKOTO MyTH B 3alaHHOM cpene. Ero eaqununa usmepenus M. ITosTomy oH
HE 3aBHUCUT OT TOJIIMHBI MaTepuayia, HO SBJsIeTCS (YHKIHMEW MJIMHBI BOJIHBI

MOIJIOIEHHOTI'O U3JTYUCHUA U XUMHYECKOMN MpUPOAbI MaTEPHUAJIA.

B cnyuae crexia koa¢dunpeHT nornomenns (|) Npu BeIOPaAHHOM
JUTHHE BOJIHBI A MOKHO PacCUMTaTh 1o u3MepeHuto npomnyckanus (T), a Taxke o
MOKA3aTeN0 MPEJOMJIEHUs] N Marepuaja (TOJNCTBIA = TONILIMHE), TPU 3TOM

BEJIMYMHBI N, p U T ABISFOTCS PyHKIMEH BEIOpaHHON ATHHBI BOJHBI A

1 l —(1-p)2+J(1—p)*+4.T% p?

N T Thick " 2.T.p2

npu p = (n-1)*(n+1)~

[IpennouturenbHO, 4YTOOBI KOI((ULUMEHT TMOIJIOUIEHHUs JIUCTA
CTeKJIa COTJIACHO HACTOSIIIEMY M300PETEHUIO B TUANa30He AJIHH BOJH OT 1051 HM
10 1650 HM, OOBIYHO UCIIOJIB3YEMOM B ONTHYECKUX TEXHOJIOTHSIX, OTHOCSIIUXCS K
HACTOSIIEMY H300peTeHHI0, ObLT OYeHb HHU3KHUM MO CPABHEHHIO C OOBIYHBIMH
CTeKJIaMH. B 4aCTHOCTH, CTEKJITHHBIN JIMCT COTJIACHO HACTOSILIEMY H300PETEHHIO
uMeeT KO3 (ULUEHT MOTJIOUIEHUs B [uana3oHe IiuH BojaH ot 1051 M mo 1650

-1
HM HUXKE, UeM S M .

IIpennoutnrensHo, dYTOOBI JIUCT CTEKJIA  XapaKTEPH30BAJICS

-1 -
K03DOULMEHTOM MOTMOIIEHHs HIDKE 3 M, WIH Jake HIKe 2 M, U Jake erme

2

-1 -
OoJiee MPenmoYTUTENBHO - HIKe 1 M, win naske Huwke 4em 0,8 M L

Hwuskoe mornomeHne mnpeAcTaBisieT CoOOW  JOMONHHUTEBbHOE
NPEUMYIIECTBO, IMOCKOJIbKY KOHCYHOEC IIPOIYCKaHUEC HUK mMeHbme 3aBUCHT OT

ONTUYCCKOIO IyTH, l'IpOfII[GHHOFO B MaTtcpuale. 3T10 O3HA4acT, YTO IJId JaTYUKOB
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¢ Oompmum monem obO3opa (large field of view, FOV) ¢ Gonpmoii yriosoii
arnepTypoil HHTEHCHBHOCTD, BOCIIPUHUMAEMAas O] PasHbIMU yriiaMH (B pasHbIX
obnacTsix ectb u300paxkenue) Oyaer Oojiee paBHOMEPHO#, OCOOEHHO €ClTU JaTuyuK

OIITHYECKHU CBsA3aH C OCTECKJIICHHUEM.

Tak, ecnu OeCHHJIOTHOE TPAHCIIOPTHOE CPENCTBO CTAIKUBAETCS C
HEMpPEIBUICHHBIMA YCIIOBUSIMH BOKIAEHUS, HEMPHUTOAHBIMH JUJIsi aBTOHOMHOM
paboThl, TakKUMH KaK JOPOKHbIE pabOThl WM MPEMsITCTBHE, JATYUKU
TPAHCIIOPTHOTO CPEACTBA HYEpe3 OCTEKJIEHHE COIJIACHO NAaHHOMY H300pPETEHHIO
MOTYT COOpaTh AaHHBIC O TPAHCTIOPTHOM CPENCTBE U HETPEIBUACHHBIX YCIOBHSIX
BokaeHus1. CoOpaHHBIE TaHHBIE MOXKHO TIOCBHIIATh HA YIAJEHHBIH ONEpaTop WK B
LEHTpalIbHOE MH(OPMALIMOHHOE TIOApasieNieHre. Y NaJIeHHbIN ONepaTop WIH OJIOK
MOXKET YMOPaBJSITh TPAHCIOPTHBIM CPENACTBOM WJIM BbIAABaTh KOMAHbI
OeCHIIOTHOMY TPAHCIIOPTHOMY CPEACTBY Ul BBINOJHEHUS HA Pa3JIMYHbIX
cucTeMax TpaHCropTHoro cpencrBa. CoOpaHHblE [aHHBIE, IOCIAHHbIE Ha
yIaJeHHbI omnepaTop/0J0K MOXHO ONTHUMHU3HUPOBATh IJII COXPAHEHHUS IOJIOCHI
MPOIYCKAHUSI, HANpUMep, IyTeM OTIPAaBKU OrPAHUUYEHHOTO MOAMHOXKECTBA

COOpaHHBIX JaHHBIX.

CornacHO  MPeANOYTUTENHPHOMY  BApUAHTy  OCYLIECTBJICHUS
HACTOSIIIIEr0 W300pPETEHUsS] CTEKJISIHHBIA 3JIEMEHT OTHENIKU MPEACTaBIsIET COOOM
CTEKJISIHHBIN 3JIEMEHT BHeEIIHel otnenku. KoHkpeTHee, CTEKJIAHHBIM 3JEMEHT
BHEIIHEW OTIEJNIKU MPEACTABJISIET COOO0M CTEKJISTHHBIN 3JIEMEHT OTAeNKH s A, B-

u C-CTOEeK WJIH KPBIIKK Oara)KHUKa TPAHCIIOPTHOTO CPENCTRA.

CornacHo JpyroMy BapHaHTy OCYIIECTBIEHHs HACTOSILIEro
M300peTeHNsI CTEKJISTHHBIN 3JIEMEHT BHEIIHEH OTNENKH MOKET ObITh CTEKJITHHBIM
3JIEMEHTOM OTHAENKH, pa3MeIleHHbIM COOKy WM, OoJjiee KOHKPETHO, Ha Kparo

ABEpU TPAHCIIOPTHOTO CPENCTBA.

Tax, numap Moker coOupaTh H300paKeHHsT U HaHHbIE C O0enx

CTOPOH TPaHCIIOPTHOI'O CPpEACTBA.
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bonee npeanouTuTenbHO, GECTUIIOTHBIN aBTOMOOMIIB 000PYOBAThH
BHEIIHEH CTEKJIIHHOW  OTHENKOH COIJIaCHO JaHHOMY HM300pETeHHI0 U
OCTEKJICHHEM, TaKUM KaK BETPOBOE CTEKJO, OOKOBBIE CTEKJIa, 3aJHee CTEKJO, C
MHTETPUPOBAHHBIM C HUMU JINJAPOM C LIEJIbIO OXBAaTUTh BCE CTOPOHBI MAIIWHBI U

OIIPEAEIUTH MOJIOKEHUE OKPYIKAOLIeH MallIMHy OOCTaHOBKH.

CornacHO OIHOMY BAapUAHTy OCYLIECTBICHHsS  HACTOSINErO
U300peTeHNs CTEKJITHHBIN 3JIEMEHT OTHIEJKH COIJIACHO NAaHHOMY H300pETEHHUIO
MOXKET TAKXKEC MPUMEHATHCA KaK IOKPBITHUE IJIA JIMaapa, KOTOpI:;IfI HHTETPUPOBAH B
Oammep wMammebl.  Takum  obOpasom, Jmmap TOJy4aeT  3alHuTy, a

(YHKLHMOHATBHOCTh U paboune XapaKTePUCTUKH JIHAAPA COXPAHSIOTCS.

B CcoOTBETCTBHHM C HACTOSIIUM H300peTEHHEM JIMCT CTEKIIa
W3rOTOBJIEH M3 CTEKJa PA3HOTO THUMA, C TOW pasHHIEH, YTO 3HAYEHHE €ro
koo uimenTa noriomenus B nuanasone IiuH BOH oT 1051 aM go 1650 M
MeHbIre 5 M. CTeKJI0 MOXKeT GbITh CTEKJIOM HATPHEBO-KaJIbIIHEBO-CHIIMKATHOTO

TUIAa, aJJIOMOCHIINKATHBIM, 60pOCI/IJ'II/IKaTHbIM U T.II.

[TpeamoutuTenbHO, YTOOBI JIMCT CTEKJAa C BBICOKMM YPOBHEM
NPONYCKaHUs OJIKHEro HWH(PPAKPACHOrO W3JIyYeHHs MPEACTaBIsI CcoOoi

CBEPXIIPO3PAUHOE CTEKIIO.

[IpenmnouTuTeabHO, YTOOBI CYMMapHOE COEpIKaHHE KOMIIOHEHTOB
B 0a30BOH KOMIO3MLIMM CTEKJIAa JaHHOTO H300pETEHHs], BBIPAKEHHOE B

IMPOLCHTHBIX MaCCOBBIX OOJAX CTCKJIAa COCTABJISAIO!

Si0, 55-85%;
Al O3 0-30%;
B>0O3 0-20%;
Na,O 0-25%;
CaO 0-20%;
MgO 0-15%;
K,O 0-20%;

BaO 0-20%.
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bonee mnpennodtuTenbHO, YTOOBI CONEp’KAHHWE KOMIIOHEHTOB B
0a30BOM KOMITO3UIIMU CTEKJIA COITTACHO JNAHHOMY H300pETEHHIO, BHIPAXKEHHOE B

IMPOUEHTHBIX MAaCCOBBIX OOJIAX OT O6H.I€FO BE€Ca CTCKJIA, OBLIO CJICAYIOIUM:

Si0, 55-78%;
Al O3 0-18%;
B,03 0-18%;
Na,O 0-20%;
Ca0O 0-15%;
MgO 0-10%;
K,O 0-10%;
BaO 0-5%.

Haubonee mnpeanoyruTenbHO W MO NPUYMHAM  Oojiee HHU3KOM
IPOU3BOJACTBEHHON Ce0eCTOMMOCTH IO MEHBIIEH Mepe OJUH JIICT CTeKJa
COTJIACHO HACTOSIIEMY H300PETEHUIO BBINIOJIHEH M3 W3BECTKOBO-HATPUEBOIO
crekia. [IpenmMyInecTBeHHO, COTrJIaCHO 3TOMY BapUaHTy OCYLIECTBJIEHHs Oa3oBast
KOMITIO3ULIUsL CTEKJIa COAEPIKUT CJEAYHILIUE KOMIIOHEHTBI, MAaCCOBBIE JIOJIH

KOTOPBIX BBIPA’KEHBI B MPOLIEHTAX OT OOLIEro Beca CTeKJIa:

Si0, 60-75%,;
Al,O3 0-6%;
B>0O3 0-4%;
CaO 0-15%;
MgO 0-10%;
Na,O 5-20%;
K,O 0-10%;
BaO 0-5%.

B nmononHeHne k cBoeMy 0a30BOMY COCTaBY CTEKJIO MOXKET
cofepyKaTh APYTrUe KOMIIOHEHTBI, IPYroi MpUponbl U MOAOOpPaHHBIE C YYETOM

TpeOyeMoro Konn4ecTBeHHOTo 3¢ dexra.
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Pemenne, nonoOpaHHOE B JaHHOM M300pETEHMM C  LEJBIO
HOJIy4eHUs] O4YeHb Mpo3padHoro crekya B uHGpakpacHoMm (MK) nuamasone npu
HE3HAYUTEJIbHOM BO3IEHCTBHM WJIM OTCYTCTBUEM TAaKOrO BO3AEHCTBUS Ha
BHEIIHHUH BHUJ] MJIM LBET CTEKJIA, 3aK/IF0YAETCS] B COYETAHUH B KOMIIO3ULIUH CTEKJIa
HHM3KOTO COZIEPIKAHMS JKeJie3a U CONEepIKaHMs XpoMa B Mpenesiax ONpeNesIeHHOro

KOJIMYECTBA.

Tak, cornacHO MepBOMY BapUAHTy OCYIIECTBIICHHS JIUCT CTEKJa
MPEANIOYTUTEIIBHO UMECT COCTAB, KOTOprfI COACPKUT CICAYHOIINE KOMIIOHCHTDI,
MacCOBBIE JTOJIH KOTOPBIX BBIPAXKEHBI B MPOLIEHTAX OT OOIIEr0 Beca CTeKIa:

cymmapHoe Fe (mpencrasneno kak Fe,03) 0,002-0,06%
Cr,05 0,0001-0,06%.

Takue coCcTaBbl CTEKJIA, COUETAIOIINE HU3KOE COAEPIKAHUE JKeJe3a
U XpOMa, MOKa3aju OCOOEHHO XOopolire padodyre XapaKTePUCTUKH C TOUYKH
3peHusT OTPaKeHWs] HMH(PPAKPACHOTO W3JIY4YeHHs] M OOJaNaloT  BBICOKOU
MPO3PAYHOCTHIO B BHUAMMOM WM HE OUY€Hb BBIPAXKEHHOM OTTEHKEe, OJIIke K Tak
Ha3bIBAEMOMY «CBEPXIMPO3PAYHOMY» CTE€KJIy. Takue COCTaBbl OIUCAaHbI B
MEXKTYHAPOIHBIX 3asiBKax WO2014128016A1, WO2014180679A1,
WO2015011040A1, WO2015011041A1, WO2015011042A1, WO2015011043A1
u WO2015011044A1, BKIFOYEHHBIE MTOCPENCTBOM CCHUIKH B HACTOSIIYIO 3asIBKY.
CormacHo JaHHOMY TI€PBOMY KOHKPETHOMY BapUAHTy  OCYIIECTBIICHHS
KOMTIIO3UIIMSI TIPEIIMOYTUTEBHO CONEPKUT MACCOBYIO JOJKO XpoMa (TpeacTaBlieH
kak Cr;03) ot 0,002% no 0,06% ot obmero Beca cTekja. Takoe comepikaHHe
XpOMa TIO3BOJIIET JOMOJHHUTENBHO YIYYIIUTh OTpPakeHne WH(PaKpacHOTro

U3JTyYEHHUS].

CornacHO BTOPOMY BapHaHTy OCYIIECTBJCHHS JIUCT CTEKJIa UMEeT
KOMITO3ULIMIO, KOTOpasi CONEPIKUT CJIEAYIOLIHEe KOMIIOHEHTBbI, MAacCOBbIE JOJH
KOTOPBIX BBIPa’KEHBI B MPOLIEHTAX OT OOIIET0 Beca CTeKa!

cymmapHoe Fe (mpencrasneno kak Fe,0s3) 0,002-0,06%
Cr,0; 0,0015-1%
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Co 0,0001-1%.

Takue cOCTaBbI CTEKJIa HAa OCHOBE XpoMa M KOOaibTa MOKa3au
0COOEHHO XOpOIINE XaPaKTEePUCTUKU B OTHOLIEHUH OTPaKEHHs WH(PPAKPACHOTO
U3JIY4YeHHs], TIPU 3TOM MPENOCTaBIIsIsl UHTEPECHbIE BO3MOXKHOCTH B OTHOLIEHUU
BHEIIHEro Bupa/uBera (OT TONyOOro HEWTPaJbHOrO JO  HACHIIIEHHOTO
OKpAIIMBAHUS WM JaKe J0 HENpOo3pavyHOCTH). Takue KOMIO3ULIUHU ONMHCAHBI B
eBponenckoil 3asiBke Ha mnateHT Ne 13198454.4, BkIOUEHHONW MOCPEICTBOM

CCBUIKM B HACTOSILYIO 3asIBKY.

CornacHo TpeTbeMy BapUaHTy OCYLIECTBJIEHUS JIUCThI CTeKJa
HMCKOT KOMIIO3UMIUKO, KOTOpaA COACPNKUT CICAYIOIMHNE KOMIIOHCHTBI, MaCCOBBLIC
JOJT KOTOPBIX BBIPAKEHBI B MIPOLIEHTaX OT OOIMIEro Beca CTeKa;
CYyMMapHOe CoiepkaHue skene3a (mpeacrasiieHo kak Fe,0s3) 0,02-1%
Cr,03 0,002-0,5%
Co 0,0001-0,5%.

IIpeanouTuTenbHO COraCHO AAHHOMY BAapUAHTy OCYLIECTBIICHUS

xkomnosumus copepxut: 0,06% < cymmapHoe conepskaHue xenesa < 1%.

Takue KOMIO3MIIMM Ha OCHOBE XpOMa M KOOaJbTa HCIIOIB3YIOTCS
JUIsl TIOJyY€HUsI LIBETHBIX JIMCTOB CTEKJA B CHHE-3€JICHOM JUala3OHe, KOTOpbIE
COMOCTAaBUMbI B OTHOLIEHUH L[BETA U CBETOINPOMYCKAHUS C CUHUMH U 3€J€HBIMU
CTeKJIaMH, TIOCTYMAIOIUMU B TPOJAXY, HO C OCOOEHHO XOpPOIIUMH
XapaKTEePUCTHKAMH, OTHOCSLIMMHCS K OTPAKEHUIO HH(PPAKPACHOTO H3ITyUEHHUSL.
Takne cocraBbl ONmuCaHbl B €BpPONEHCKON 3asBke Ha mateHT EP15172780.7 n

BKJIFOYUCHI MOCPEACTBOM CCbUJIKU B HACTOAIIYIO 3asIBKY.

CornacHo ueTBEPTOMY BapHaHTy OCYLIECTBIIEHUs JIUCT CTeKJa
HUMECT KOMIIO3HULIUMIO, KOTOpasA COACPKUT CICAYIOIIUE KOMIIOHCHTBI, MAaCCOBBIC
JOJT KOTOPBIX BBIPAKEHBI B MIPOLIEHTaX OT OOILIEro Beca CTeKa;
CyMMapHOe coiepskaHue kefnes3a (nmpeacrapieHo kak Fe;O3) 0 002—-1%

Cr,05 0001-0,5%
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Co 0,0001-0,5%.
Se 0,0003-0,5%.

Takue cocTaBbl CTEKJa Ha OCHOBE XpoMa, KoOaibTa M CeleHa
NOKa3almu OCOOEHHO XOpOLIMH  IOKa3aTesNb OTPAKEHHUS HHQPPAKPaCHOTO
W3JIy4EHUs], TIPU 3TOM MPEAOCTABIIsAsI UHTEPECHBIE BO3MOXKHOCTH B OTHOILIEHUH
SCTETHYECKUX XapaKTepHCTHK/IBeTa (OT HEHTPaIbHOTO Ceporo A0 Clerka
HACBIIIEHHOI OKPacKu B Cepo-OpOH30BOM auanasone). Takue cocTaBbl OMUCAHBI B
€BpOIeNcKon 3asiBke Ha nateHT EP15172779.9, xotopas BKIJIOUE€HA OCPEACTBOM

CCBUIKM B HACTOSAILYIO 3asIBKY.

CornacHo mepBOMy ajJbTEPHATHBHOMY BapHAHTY OCYIIECTBIICHHS
JUCT CTEKJIa HMMEET COCTaB, KOTOPBbIH COAEPIKUT CIEAYIOIINE KOMIIOHEHTHI,
MAacCCOBBIE JTOJIM KOTOPBIX BBIPAKEHBI B MPOIIEHTAX OT OOIIETo Beca CTEKJIa:
CyMMapHOe cofepskaHue xesnesa (mpeacrasieHo kak Fe,03) 0,002-0,06%

CeO, 0 001-1%.

Takue KOMMNO3MLIUM OINUCAHBI B €BPOINEMCKON 3asiBKE€ HA MATEHT
Ne 13193345.9, xoTOpast BKIIOUYE€HA MOCPEACTBOM CCBIJIKU B HACTOSALIYIO 3asIBKY..
CornacHo npyromy ajbTepHaTHMBHOMY BapHaHTy OCYILECTBIIEHUS
CTEKJIO UMEET COCTaB, KOTOPBIM COAEPKUT CIEAYIOL[He KOMIIOHEHTHI, MacCOBbIE
JOJIM KOTOPBIX BBIPAJKEHBI B MPOLIEHTAX OT OOIIEro Beca CTeKJa:
CYMMapHOe coepskaHue skeiesa (npeacrasneHo kak Fe,03) 0,002-0,06% ;
Y OZIH U3 CIEAYIOLINX KOMIIOHEHTOB!
- Maprasen (B nepecuere Ha MnQ) ¢ maccosoii goneii ot 0,01 o 1%;
- cypbMy (mipencraBiieHa kak Sb,Os3) ¢ maccosoii noseti ot 0,01 mo 1%;
- MBILIBSIK (TIpencTaBiieH kak Sb,0s3) ¢ Mmaccosoii noneii ot 0,01 mo 1%;
10051

- Menb (npexacrasieHa kak MnQO) ¢ maccooii noseit ot 0,0002 o 0,1%;

Takue KOMMNO3MLIUM OINMHUCAHBI B €BPOIEHCKON 3asiBKE€ HA MATEHT

Ne 141679423, xoTOopas BKIIFOUEHA MOCPEACTBOM CCBUIKH B HACTOSILIYIO 3asIBKY.
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CornacHo HacrosieMy H300pPETeHHIO JIICT CTEKJa MOXKET OBITh
MOJHOCTBI0 HWJIM YaCTUYHO U3OTHYTHIM, YTOOBI TOYHOTO COOTBETCTBOBATh

OTpeAeIeHHONH KOHCTPYKLH TPAHCIIOPTHOTO CPENCTBA.

Jluct cTeKJia COTJIACHO HACTOSILIIEMY H300pETEHHIO
MPENMMYIIECTBCHHO MOXKET 6bITb XUMUYCCKN HUJIM TCPMUUCCKH 3aKaJICH C LEJIbHO

YBCIIMYECHUA CONIPOTUBIICHUA HOKprBaIOLLIefI YaCTH JIEMEHTA BHEITHEH OTHCJIKH.

JlucT crekia COrjacHO JaHHOMY H300pPETEHHI0O MOXKET HMEThb
TONMIUHY, u3MeHswomywcs or 0,1 no 5 mm. IIpeumylnecTBeHHO JIUCT CTEKa
COTJIACHO JAHHOMY HM300PETEHHI0O MOXKET UMEThb TOJIIHMHY, U3MEHSFOIIYIOCS OT
0,1 no 3 mm. U3 coobpaskeHHil Beca MPEANOYTUTENbHO, YTOOBI TOJIIMHA JIUCTA

CTEKJIa COTJIACHO TaHHOMY M300peTeHuro cocrapiisuia ot 0,1 10 2,2 mwm.

CornacHo JpyroMy BapHaHTy OCYILECTBJIEHHUs HACTOSILEro
M300peTeHnss TO MEHbIIeH Mepe OIUH D3JIEMEHT OTHAEJKH BBINOJHEH U3
TEPMUYECKH OOpabOTaHHOrO JIMCTa CTEKJA, HAalpuMep, OTOMCKEHHOTO HIIH
3aKaJIEHHOTO W/WJIM THYTOro Jucra crekja. Kak mnpaBwio, nHpuU 3TOM
OCYLIECTBJISIFOT HarpeB JINCTA CTeKJNa (C MOKPbITHEM Win 0e3 Hero) B Medu 10
TemIepaTypbl o MeHbliei mepe 580°C, Oonee MpeaNOYTHTENBHO - 0 MEHbIIEH
mepe npumMepHo 600°C, u eme Oosee MPenNOYTUTENBHO - MO MEHbLIEH Mepe
620°C, mepen OBICTPHIM OXJIQXKIEHUEM CTEKJSIHHOW TMOMJIOKKH. B  pasHbIX
CUTyalMsIX 3Ty 3aKaJKy W/WIM HU3rHOAHHWE MOXKHO BBINOJIHATH B TEUEHHE I10

MEHBIIEN Mepe 4 MUHYT, 0 MEHbIIEH Mepe 5 MUHYT WIH JOJbIIE.

CornacHO OAZHOMY BapuUaHTy OCYILIECTBJIEHMs] HACTOSILEro
U300peTeHnst JIUCT CTEKJIa MOXKET CONIEep:KaTh CPENCTBO Ui W30MpaTeNbHOU

¢dunbTpanun nHPPAKPACHBIX Jy4eH COTHEYHOTO H3JTyUEHHS.

CornacHO  MOPEANOYTUTENBHOMY  BapUaHTy  OCYIIECTBJICHHS
JAHHOTO HW300peTeHUs] CTEeKJSTHHBIA JJIEMEHT OTHENKH MpencTaBisieT coOoi
JIAMHUHHUPOBAHHBIA CTEKJSIHHBIA JJIEMEHT OTHENIKH, BKJIFOYAOIMUNA B cels

BHELIHUN W BHYTPEHHUH JIUCTBI CTEKJIA, JAMUHUPOBAHHBIE C [0 MEHbLIEH Mepe



10

15

20

25

14

OIHUM TE€PMOIUIACTUYHBIM BHYTPEHHHUM CJIOEM, U TJl€ BHELIHUN U BHYTPEHHHM
JIMCTBI CTEKJIa MPEIACTABISIOT COOOM JIMCTHI CTEKJIAa C BBICOKUM MPOMYCKaHUEM
OnmkHero MHGPaKPaCHOTO U3JIyUeHHUs ¢ KO3 PHUIIMEHTOM MOTJIOMEHHS HIKE 5 M-

! IIPU JJIMHE BOJIHBI B AuanaszoHe ot 1051 um go 1650 um.

Cornacuo Hacrosimemy wu3oOperenuto npudop mumap (LiDAR)
IpeacTaBIsieT cOO0H ONTOANEKTPOHHYI) CHUCTEMY, COCTOSIILNYIO W3, IO MEHbIUEH
MEpPE, Ja3€PHOro HMCTOYHHKA, IO MeHbIIEN MEpPE, MPUEMHHUKA, COCTOALIECTO U3
cBerocobmparesst (TelecKOmuIecKasl Wi Apyrasi ONTHKA) M, O MEHbIIEeH Mepe,
doTomerexkTopa, KOTOpBIH MpeoOpasyeT CBET B JJEKTPUYECKUN CHTHAN, |
SNIEKTPOHHOW  00paOOTKM  LEMO4YeYHOro  CHUrHaja, KOTOpas  H3BJIEKaeT

HEOOXOANMYHO HH(POPMALIHUIO.

Jlugap pasmemarT Ha BHYTPEHHEH MOBEPXHOCTU CTEKJITHHOIO
3JIEMEHTA OTAENKH (T.€. HA MOBEPXHOCTU 2) B CIy4ae OXHOTO 3JIEMEHTAa OTAENKU

H3 JIMCTa CTCKJIA.

IIpennoyTuTeNnbHO pa3MeInaTh JUIap B MeCTe, e v auaapa oyaer

HauboJee BBIFOHBIN YTroJa, OXBaTbIBAIOILINH HaI/I6OJ'IbI_IIYIO MMOBEPXHOCTD.

CornacHo ApyroMy BapuaHTy OCYLIECTBJICHHsS HACTOSILErO
M300peTeHnst  CTEKJITHHBIM ~ 3JIEMEHT  OTAENKM  IpeAcTaBiser  coOoH
JJAMUHUPOBAHHBIA CTEKJSIHHBIM 3JIEMEHT OTHENKH, TIe JHAap pa3sMelleH Ha

BHYTPEHHE! MOBEPXHOCTU BHYTPEHHETO JINCTA CTEKJIA, T.€. TOBEPXHOCTH 4.

byner mnonesno, ecnu ocHoBaHHoe Ha WK aucraHUMOHHOE
CEHCOPHOE YCTPOMCTBO ONTHYECKH COBMEIIEHO C BHYTPEHHEN MOBEPXHOCTBIO
CTEKJITHHOIO 3JIEeMEeHTa OTAenkd. Hanmpumep, MOXHO HCHONB30BAaTh MSATKHIM
MaTepuas, KOTOPBIA COOTBETCTBYET IOKA3aTEIK) MPEIOMIIEHUs CTEKJISTHHOIO

SJIEMCHTA OTACJIKHW U BHCIIHUE JIMH3BI JIAdpa.

CornacHo Apyromy MIPEUMYIECTBEHHOMY BapUaHTy
OCYILIECTBJICHUs] HACTOSINEro H300peTeHHs JHMCT CTEKJIa MOKPBIT MO0 MeHbIIeH

MEepe OJHHUM MPOCBETJEHHBIM cioeM. IIpocBeTieHHBIM CIIOH  COIJIaCHO
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HACTOALIEMY H300pPETEHHIO MOJKET, HAIpuMep, NPEACTaBIATb COOOH Cloi Ha
OCHOBE IOPUCTOrO OKCHJA KPEMHHUS C HU3KHM ITOKa3aTesleM NMPEeJOMIICHUs, WU
OH MOXXET COCTOSITb M3 HECKOJBKHUX CJIOEB (MaKeTa), B YaCTHOCTH, MAKETa CJIOEB
AU3JIEKTPUUECKOrO0 MaTepHuaja ¢ 4epeJOBaHUEM CJIO€B C HU3KUMU U BBICOKHMMHU
MOKA3aTeIsIMU TIPEJIOMIIEHHs] W KOHEYHBIM CJIOEM C HHU3KHM TIOKa3aTesieM
npesnomiieHus. Takoe MOKPBITHE MOYKHO pa3MelnaTh Ha MOBEPXHOCTH(sX) 1 w/umm
2 OTAENBHOTO CTEKJISTHHOTO 3JIEMEHTA OTNENKH W Ha MOBEPXHOCTH(sX) 1 n/mnm
4 §aMUHUPOBAaHHOIO CTEKJISTHHOIO D3JIEMEHTa OTHAENKH. Takke MOXHO
UCTIOJIb30BaTh TEKCTYPUPOBAHHBIA JIUCT CTEKJA. TEeXHOJOrMH TpaBIIEHUS WU
HAHECEHHsI TOKPBITHS TaK)K€ MOTYT OBITh MCIIOJNB30BAHBI, YTOOBI M30aBUTHCS OT

OTpaKEHHUSI.

CornacHO  MPEANMOYTHTENILHOMY  BapHAHTy  OCYILIECTBJICHUsI
aBTOMOOMJIb, OOOPYAOBAHHBIA CTEKJSIHHBIM 3JIEMEHTOM OTIEJKH COTJIACHO
HACTOSIIIEMY M300pETeHHIO, TaKkKe COINEPXKUT OCTEKJIEeHHe (BETPOBOE CTEKJIO,
OOKOBOE CTEKJIO, 3aJlHee CTEKJIO), KOTOpoe BKiIo4aeT B cebs ocHoBanHOe Ha UK
AUCTAHLIOHHOE  CEHCOPHOE  YCTPOMCTBO Uil  TOYHOTO  OTOOpaskeHUs
PACTIONIOKEHHsT OKPYIKAIOIIEeH MaIlUHy OOCTaHOBKH, KOTOPOE MCHOJb3YETCs Ui
NPABHJIBHOTO MEpeNBIKEHHs OECHMJIOTHOIO aBTOMOOMJISI M NPENOTBPALICHUS

0000 CTOJIKHOBEHMS C MMPEATCTBUEM.

CornacHO OAZHOMY BapUaHTy OCYILIECTBJIEHMS] HACTOSILEro
U300peTeHHst JINCT CTEeKJIa HMMEeT BEJIMYMHY CBETOMPOIYCKAHUS HIKE, YeM
BEJINYMHA TPOIYCKAaHUS HH(PAKPACHOrO H3Jy4YeHHs. B 4acTHOCTH, COTJIAaCHO
APYrOMy BapHAaHTy OCYIIECTBJICHUS HACTOSINEr0 H300pETeHHs BEIMYHHA
CBETOIPOITyCKaHUs B BUAMMOM JuanazoHe MeHblie 10%, a BenuyuHa

npornyckanus B OnmkHeM HHPpaKkpacHOM anana3one Beire 50%.

CornacHo IPyromy MPEUMYIIIECTBEHHOMY BapUAHTY
OCYIIECTBJICHUS] M300pEeTeHHsI Ha JIUCT CTeKJIa HAHeCEHO MO MEHbILEi Mepe OIHO
npospaunoe s MK mornomaromee (OKpalleHHOE) WM OTpakaroliee

IMOKPBITUE C LECJIbIO CKPbITb HE3CTETUYHBIA 3JIEMEHT CCHCOpa Ipu B3MIAAC
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CHapy»XH, NpPH 3TOM olecreunBas xopouine paboune XapakTepUCTUKU. ITO
MIOKPBITHE MOXKET, HAIPUMEpP, COCTOSITh U3 [0 MEHbIIEH Mepe OIHOro Cios
YEepPHOH Kpacku, KOTOpas He IMpOmyckaeT (WIM NpPOMYyCKAaeT O4YeHb Mayio) B
BHIMMOM ONTHYECKOM JHAIa30He, HO YPe3BbIYaliHO MPO3pavyHa B HHPPAKPACHOM
IHana3soHe, MPeICTABISIOLUIEM HHTEPeC Ut JaHHOTO n3o0perenus. Takast kpacka
MOXeT OBITh MOJIyYeHa W3 OPraHUYECKHX COCAMHEHWH, TaKMX KakK, HampuMmep,
NOCTYNAIINE B MPOAAXKY MPONYKTHI, mpousBonumele Seiko Advance Ltd. wim
Teikoku Printing Ink Mfg. Co. Ltd., kOTOpBIE MOTYT HOCTUTraTh MPOIMYCKAHUS <
5% B pmanaszone 400-750 um u > 70% B guanazone 850—-1650 um. IlokpeiTue
MOXKHO pas3MeInaTb Ha MOBEPXHOCTHU(sIX) 1 W/Wim 2 OTAENBHOrO CTEKISTHHOTO
3JIEMEHTa OTHEJKH WJIM Ha TNOBEPXHOCTU(sX) 1 w/mnm 4 NaMUHUPOBAHHOTO

ABTOMOOMJIBHOTO OCTEKJIEHHS B 3aBUCHMOCTH OT €r0 H3HOCOCTOMKOCTH.

CornacHO ApyromMy BapUaHTy OCYIIECTBJICHHS H300peTeHUs Ha
JUCT CTEeKJ]a MOKHO HAHOCHTb IOKPBITHE€ U3  HECKOJbKHX  CJIOEB,
ONTUMH3HPOBAHHBIX TAKUM 00pa3oM, 4TOObI H30MPATENbHO OTPAXKAaTh B BUIUMOMN
o0macTy, HO TNpPH 3TOM COXPaHATh BbICOKOe mnpomnyckanne WK wuzmydenus.
TpeOyroTcst Takue CBOMCTBA, Kak Te, KOTOPble XapakTepHbl Ui MPOAYKTA
Kromatix®. 3tu cBolicTBa 00eCeYHBaOT HU3KOE CyMMapHoe norjouierne B UK
00J1acTH BCel CUCTEMBI, €CJIU TaKOH CJION HaHEeCEH Ha MOAXOMASIIY0 KOMIIO3HULIHIO
crekyna. [lokpbiTHE MOXHO pa3Mmenmiatb Ha TOBEPXHOCTU(sx) 1 w/mmm 2
OTAEJIBHOTO 3JIEMEHTa aBTOMOOUJIBHOTO OCTEKJICHUS! WM Ha MOBEPXHOCTHU(sIX) 1
/v 4 TaMUHUPOBAHHOTO CTEKJISTHHOTO 3JIEMEHTA OTAEJKH B 3aBUCUMOCTH OT

€ro U3HOCOCTOUKOCTH.
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dopmyJia u3odpeTeHust

1. DneMeHT OTHeNKH JJsi aBTOMOOWJIS, CONEplKallui 1O MEHbLIeH
Mepe OIMH JIHCT CTeKsa, KOO((HUHEHT MOIIOMEHNs KOTOPOro HIKe 5 M B
uHTepBasie IauH BOJH OT 1051 nmo 1650 HM, U HMEIOIIEr0 BHEIIHIOK U
BHYTPEHHIOIO TOBEPXHOCTH, OTJUYAIOUIMHCA TEM, UYTO OCHOBAaHHOE Ha
UH(paKpaCHOM HU3NYYSHUN AUCTAHLIMOHHOE CEHCOPHOE YCTPONCTBO, paboTaroriee
B AuanasoHe AJuH BOJH OT 1051 mo 1650 HM, pa3sMelneHO mo3aau BHYTPEHHEHR

MOBEPXHOCTHU JIUCTA CTCKIIA.

2. CTekJsHHBIA 3JIEMEHT OTAENKH COTJacHO M. 1, OTIMYaroIUiCs
TEM, YTO 3JIEMEHT OTIEJKHU MPEACTABIISIET COOOM CTEKJISTHHBIA 3JIEMEHT BHEIIHEH

OTACJIKHA.

3. CrexknsHHBIA 5JEMEHT OTHeNKH corjacHo m. 1 wumu m 2,
OTJIMYAKOLIUICS TEM, YTO [0 MEHBbLIEH Mepe OJWH JIUCT CTEKJIA XapaKTepU3yeTcs

K03} OULMEHTOM MorTomeHys Hivke 1 M.

4. CTexkNsSHHBIA 5JEMEHT OTHENKHM COIJIACHO  Jirobomy U3
IPEeNbIAYIINX MyHKTOB, OTJIMYAOIIUACS TeM, YTO OCHOBAaHHOE Ha MH(PPAKPACHOM
U3JIy4€HUU JUCTAHLIMOHHOE CEHCOPHOE YCTPONCTBO ONTUYECKH COBMELIEHO C

BHYTPEHHEH MOBEPXHOCTHIO OCTEKJICHMUSI.

5. CrexknsiHHBIA  3JIEMEHT OTHENIKM  COTJIAaCHO  JIIoOOMy U3
NPpEAbIAYIINX IMYHKTOB, OTJIPI‘{aIOLLIPIfICﬂ TEM, YTO CTEKJISTHHBIN DJIEMEHT OTACJIKHU
NPeICTaBIIsieT COOOM JIAMUHUPOBAHHBIN 3JIEMEHT OTHEJIKU, BKIFOYAOIINNA B celst
BHEIIHUI M BHYTPEHHUH JIUCTHI CTEKJIA, JAMUHHUPOBAHHBIE C 10 MEHbLIEH Mepe
OAHUM TCPMOILUIACTUYHBIM BHYTPCHHUM CJIOEM, U TOC BHEIITHUHA U BHYTpeHHI/Iﬁ
JIUCTBI CTEKJIa MPEACTABIISIOT COOOH JIMCTBI CTEKJIAa C BBICOKHM TMPOMYCKaHUEM
OnmuxHEero MHQPaKPaCHOTO U3NTyUeHUs ¢ KO3(D(OULMEHTOM MOTJIOMEHUS HIKE S M-
, ¥ TJIe OCHOBaHHOE Ha MH(PAKPACHOM HU3JyUYE€HUU AMCTAHIIMOHHOE CEHCOPHOE

YCTPOMCTBO pPa3MELIEHO HA TIOBEPXHOCTH 4.
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6. DjeMeHT CTEKJISTHHOM OTHeNKH Mo JO0OMY M3 MPEbIayIIux
MYHKTOB, OTJIMYAIOIIMNICSA T€M, 4TO 110 MEHbIIEH Mepe OAMH JIHCT CTeKJIa UMeeT

COCTaB, BbIPAKEHHBIN B MACCOBBIX JOJISIX B MPOLIEHTAX OT OOIIEro Beca CTeKa:

- CcyMMapHoe coaeprkaHue kenesa (npencrasneHo kak Fe;Os) ot

5
0,002 no 0,06%
- Cr,03 01 0,0001 1o 0,06%.
7. DJEMEHT CTEKJISTHHOHW OTAENKH MO JI0OOMY W3 MpebIAyIINX
MYHKTOB 1-5, OTMIMYAOLIMICS TE€M, YTO MO MEHbIIEH Mepe OAWH JIUCT CTeKJa
0 UMEET COCTaB, BBIPAKEHHBI B MACCOBBIX JIOJIIX B MPOIEHTaX OT OOIIero Beca
CTEKJIa:
- CcyMMapHoOe coaeprkaHue xkenesa (nmpeacrasieHo kak Fe,Os) ot
0,002 no 0,06%
- Cr03 01 0,0015 mo 1%
- Coor0,0001 mo 1%.
15
8. DleMeHT CTeKIIHHOH OTHEeNKH MO JIIO0OMYy W3 MpenblayIinuX
IMYHKTOB 1-5, OTIIMYArOLIMICA TeM, YTO MO MEHbIIEH Mepe OAMH JUCT CTeKJa
UMEEeT COCTaB, BBIPAKEHHBI B MACCOBBIX JOJIIX B MPOIIEHTaX OT OO0IIero Beca
CTeKJIa:
20 - CyMMapHoOe cojepskaHue xenes3a (nmpeacrapieHo kak Fe;Osz) ot
0,02 o 1%
- Cr,03 010,002 mo 0,5%
- Coor0,0001 mo 0,5%.
9. DJEeMeHT CTEKJISHHOHW OTAENKH MO JI0O00My U3 MpebIAyIINX
MYHKTOB 1-5, OTIMYAIOLIUICS TE€M, YTO MO MEHbIIEH Mepe OAWH JIUCT CTeKja
25

HUMEET COCTAaB, Bpra)I(eHHbeI B MACCOBBIX OOJIFX B MPOLECHTAax OT O6H.ICFO BECa

CTCKJIA.
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- CyMMapHoOe coaeprkaHue xkenesa (npeacrasieHo kak Fe;Os) or

0,002 o 1%

- Cr203 oT 0,001 a0 0,5%

- Coor0,0001 10 0,5%

- Se ot 0,0003 mo 0,5%.

10. DyneMeHT CTEKISIHHOM OTHENKH 1o Jrodomy w3 mm.  1-5,
OTJUYAIOIIUICS T€M, YTO N0 MEHbIIeH Mepe ONHO CTEKJIO MPenCTaBisieT COOOM

CBEPXIIPO3PAuHOE CTEKJIO.

11. CTeKJIssHHBI ~ 3JIEMEHT  OTHEJKU COMIACHO JIoOomy U3
MPEIbIIYIIUX MYHKTOB, OTIIMYAOLIUICS TeM, YTO OCHOBAaHHOE Ha WH(PPAKPaCHOM
U3JYYeHUH JUCTAHIIMOHHOE CEHCOPHOE YCTPOWMCTBO TPEACTABISIET COOOM
CUCTEMY JIMAAp, OCHOBAHHYI0 HA HAa OCHOBE CKAHMPYIOLIUX, BPALIAIOIIUXCS,
MUTAIOIUX WU TBEPAOTEJbHBIX JIMJAPOB, MO3BOJSIOIMUE OToOpaxars B 3D

00CTaHOBKY BOKPYT TPAHCIIOPTHOTO CPEICTBA.

12. CTekNISHHBIM ~ DJIEMEHT  OTHENKH  COMJIaCHO  JiroOoMy W3

MpeEAbIAY LIIUX ITYHKTOB, OT.]'IPI"IZlI'OH.IPIfICfI TEM qTO Ha IMMOBEPXHOCTDb

2

ABTOMOOMJILHOT'O OCTEKJIEHUSI HAHECEHO MPOCBETJIAOIICE MMOKPBITUE.

13. CTeKJIssHHBIIT ~ 3JIEMEHT  OTHEJKU COMIACHO  JIIoOoMy U3
NPpEABIAYIINX ITYHKTOB, OTJIPI‘{aIOLLIPIfICﬂ TEM, UYTO IIO MeHBIIEH MEpPE Ha OAUH
JIUCT CTEKJIa HAHECEHO MO MEHbIIe Mepe oaHO mpospayHoe ans MK nmokpeitue,

MIOTJIOIIAOIN e H/HITH OTPaKAIOIIee BUANMBII CBET.

14. CTeKJIssHHBI ~ 3JIEMEHT  OTHEJKU COMIACHO  JIIoOoMy U3
NpEAbIAYLIHUX IYHKTOB, OTJIPI‘{aIOLLIPIfICﬂ TEM, UTO JICMCHT OTACJIKH NPEACTABJISACT

coboit kpbIuky i A, B- n C-cToek mnm KpbIKy Oara)kHUKa aBTOMOOWIISL.
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15. CTekNIIHHBIA ~ 3JIEMEHT  OTHEeNKH  COMJIaCHO  JIroOoMy W3
NPeAbIAYIIUX  [YHKTOB, ONIMYAKOLIMUICS  TE€M, 4YTO  BEJIMYMHA  €ro
CBETOMNPONYCKAHHs HIKE, 4YeM BEJIUYMHA €ro MpONyCKaHUus B OJMKHEM

MH(PPAKPACHOM JAHATIa30HE.
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