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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.

Takke B HacTOsilee BpeMsi €CThb TEHAEHLHMs KO Bce OoJbliemMy
UCTIOJIb30BAHUIO OECIMJIOTHBIX aBTOMOOWJIEH, KoTopele B Oynymem OyayT
npeobnanare. Hampumep, OecnmuiOTHBIH aBTOMOOWSIL OynyImero, Takke
Ha3bIBAEMbIH HIDKHSISI MAallWHA BOIUTENsI, ABTOMMJIOTUPYEMBIH aBTOMOOWIIb,
MamuHa-pobOT, TMpencTaBisier 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 najbHoMepa), 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. BbecnunorHbie
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 Hacrosmee Bpemsi OeCHWIOTHbIE aBTOMOOWIM —COAEpIKaT
«rpubonono0HbIey AATYMKU JHAAP, TOpYAIIME MO BCEMY METALTHYECKOMY
KOPIyCY aBTOMOOMIIS. DTH «TpHOBD» pa3MeIlarT, HApUMep, Ha KPBIIe UIH Ha

BHCIIHHUX 3€pPKajax 3aAHErO BUaa aBTOMOOMIISI. [TOMUMO MX HEICTETHUYHOIO BUA,
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OHU 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 cede apyrve HEAOCTaTKU, TaKHe 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 aBTOMOOWIISIX MJTH JnAapa Ha Oamriepe.

CornmacHo  HacTosiieMy  M300pETEeHMI0O  OCHOBAaHHOE  Ha
UH(PPaKpaCHOM H3JIYYEHUU IHCTAHLMOHHOE CEHCOPHOE YCTPOHCTBO - JATYUKH
Jquaap - SABJIAKOTCSA HOBBIM IMOKOJICHHUEM JinJaapa Ha OCHOBE CKAHHUPYROIIUX,
Bpalaromuxcs, MUraromux WiIKM TBEPAOTCIIbHBIX JIMAAPOB, IMO3BOJSAKOIINE
ortoOpaxatb B 3D 00cTaHOBKY BOKPYT TPAHCIIOPTHOTO CpeacTBa. Takum obpaszom,
ocHoBaHHble Ha MK naTyuky MO3BONSAIOT TOYHOE OTOOpaskeHHEe OOCTaHOBKU
BOKPYI' TPAHCIIOPTHOTO CPEACTBA, KOTOPOE HCIONB3YEeTCsS MJsl MPAaBUIBHOTO
nepenBIKeHnss OECIUIOTHOrO aBTOMOOWJII M NPEAOTBpaLIeHHs JH000Tro

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, MUTAIOIIIUMHU WJIH TBEPAO(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
aBTOMOOWJIBHOE CTEKJIO.... TakuMm o0pa3oM, TEXHUYECKHE XapaKTePUCTUKU
3JIEMEHTa CTEKJITHHOW OTHENKH U ero ()YHKIMH B OTJIMYAIOTCS OT TpeOOBaHUIA

JJI1 OCTEKIICHHA.

JInst mpocTOTBl HyMepalusi JIUCTOB CTeKJa B IOCIEAYIOLIEM
OMMCAHUHN OTHOCUTCSI K HOMEHKJIaType HyMepauuu, TPaJULUOHHO PUMEHSIEMOU
B OCTEKJICHHUU. Taxum o6pa30M, MOBEPXHOCTDH OCTCKIJICHH, KOTOpas
KOHTAKTUPYET C OKPYKAKOIIEH Cpeaod CHapyXu TPAHCHOPTHOIO CPENCTBa,

U3BECTHA KaK MOBEPXHOCTb 1, a MOBEPXHOCTb, KOHTAKTUPYIOLIAsi C BHYTPEHHEN
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CpPeAol, TO €CTh C MAaCCAKUPCKUM CAJIOHOM, HAa3bIBAE€TCs MNOBEPXHOCTH 2. B
cllydyae JIAMMUHHMPOBAHHOIO OCTEKJIEHUs, JIUCT CTeKJa, KOHTAaKTUPYIOLIUN C
OKpy Karollel Cpeaoll CHapyXu TPAHCHOPTHOIO CPEACTBA, M3BECTHA Kak
MOBEPXHOCTH |, a MOBEPXHOCTh, KOHTAKTUPYIOLIAsl C BHYTPEHHEN Cpeol, TO €CTh

C MaCCa>XKUpPCKUM CaJIOHOM, Ha3bIBACTCsA MMOBEPXHOCTDH 4.

Bo usbexaHue Kakux-auOO0 COMHEHUH TEPMHUHBI «HAPYKHBIA» H
«BHYTPEHHHUID» OTHOCSITCSL K OPUEHTALMU CTEKJISTHHOT'O 3JIEMEHTA OTAENIKU B XOJ€

YCTAaHOBKHU B TPAHCIIOPTHOM CPECACTBE.

Taxxke BO M30€KAHME KAKUX-TUOO COMHEHMH, HACTOSIIEE
I/I306peTeHI/Ie HpI/IMeHﬂeTCﬂ oJil BCEX TpaHCHOpTHbIX CpeI[CTB, TAKHUX KaK
aBTOMOOWJIM, TIO€37a, CaMOJIEThl M T.II., a TaKke I APYTUX TPAHCIOPTHBIX

CpP€ACTB, TAKUX KaK OECIUIOTHUKHU.

Tak, Hacrosmee M300peTEeHHE KacaeTcs CTEKISIHHOTO 3JIEMEHTa

OTAENKHU JJIsI aBTOMOOWMIISA, COZIEPIKAIero 10 MeHbIeld Mepe OJUH JIMCT CTEKJa C
-1 -1

k03(ppuIIEeHTOM TOTJIOMEeH s B Tpeaenax oT S M~ a0 15 M B Auamna3oHe JUIUH

BOJIH OT 750 1o 1650 HM U UMEIOIIETO BHEUIHIOK U BHYTPEHHIOK MTOBEPXHOCTH.

CormacHo  HacrosmieMy  M300pPETEHHMIO  OCHOBaHHOE  Ha
UH(paKpaCHOM MU3TYYSHUN AUCTAHLIMOHHOE CEHCOPHOE YCTPOUCTBO, paboTaroinee
B Jyana3oHe JIJuH BOJIH OT 750 no 1650 HM, pa3sMelleHO mo3aaud BHYTPEHHEH

TMOBEPXHOCTHU JIUCTA CTEKIIA.

CornacHO  MpeANOYTUTENBHOMY  BapUaHTy  OCYLIECTBJIEHUS
HACTOSIIETr0 N300PETEHUs] CTEKIISTHHBIN 3JIEMEHT OTAENKUA COAEPIKUT OCHOBAHHOE
Ha UHQPAKPACHOM W3JIYYEHHH AHCTAHIIMOHHOE CEHCOPHOE VYCTPOHCTBO B
nuanasoHe AuH BoJH oT 750 go 1000 HM, pasmelneHHOE MO3agu BHYTPEHHEHN

MOBEPXHOCTHU JIUCTA CTCKJIA.

CornacHo HacrosimeMy H300pPETEHHIO JINCT CTEKJa HMEeT

-1 -
k03 purmeHT noryomenus or S M- A0 15 m ! B nuamasone muHH BoMH OT 750 10
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1650 HM. UTOOB! KOJMUECTBEHHO OMNPENENIUTh HU3KOE MOTJIOIEHNE JIMCTa CTeKIIa
B MH(ppaxkpacHO# 00JaCTH, B HACTOSINEM OMHCAHUHN KO(PPHULUEHT MOTNIOLIEHUs
UCTIONB3yeTCs B auana3oHe AauH BOJH or 750 mo 1650 mm. Koadduument
NOMIOLIEHNs] ONPEAEISIOT MO OTHOLIEHHUIO MOTJIOLIEHUS U AJIMHBI NPOHAEHHOIO
SJICKTPOMAariHuTHbIM HU3JIYYCHHUEM OINTHYCCKOIO IIyTH B SaHaHHOﬁ cpeance. Ero
CAMHULA U3MEPECHUA M-l. HOBTOMy OH H€ 3aBHUCUT OT TOJIIHHBI MaT€pHalia, HO
ABJIACTCA (bYHKL[I/IefI JJIMHBI BOJIHBI TIOTJIOIICHHOTO HU3JIYYCHHA U XHUMHUYECKOUN

IPUPOJBI MaTepUaa.

B cnyuae crekia koa¢dunueHT nornomenns () Npu BeIOPaAHHOM
JUTHHE BOJIHBI A MOKHO PacCUMTaTh 1o u3MepeHuto npomnyckanus (T), a Taxke mo
NOKA3aTeN0 TPEJOMJIEHUs] N Marepuaja (TOJNCTBIA = TONIIMHE), TPU STOM

BEJIMYMHBI N, p U T ABISFOTCS QyHKIMEH BEIOpaHHON AJTMHBI BOJHBI A

1 —(1-p)2+J(1—p)*+4.T% p?
——.Iln 5
thick 2.T.p

n=

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

[TpeamouturenbHO, 9TOOBI KO3()(PUIMEHT NOrOMmeHusT JucTa
CTeKJIa COTJIACHO HACTOSIIEMY M300peTEeHHIO B Auara3oHe IIuH BoJsH 750-1650
HM, OOBIYHO WCIIOJB3YEMOM B ONTHYECKHX TEXHOJOTHSX, OTHOCSIIMXCS K
HACTOsIIEMY H300peTeHH0, ObLT OYeHb HHU3KHUM MO CPABHEHHIO C OOBIYHBIMH
crekyiaMu (KaKk y YHOMSIHYTOTO «IPO3PavyHOrO CTEKJa», Yy KOTOPOro TaKOH
kosddumment cocrasmsier mopsgka 30 M), B wactHocTH, KO3(dHImEHT
TIOTJIOLIEHHSI JINCTA CTEKJIA COrJIACHO HACTOSIIEMY M300PETEHUIO COCTABJISIET OT 5

Mt no 15 M B IUana3oHe qJIMH BOJIH OT 750 mo 1650 um.

[IpenmoutnrensHo, 4YTOOBI KO3()(PULMEHT TNOIJOMEeHUs JIUCTa

CTeKJIa B quana3oHe JIUH BOJIH OoT 750 mo 1650 M cocTaBiisii OT S5 M no 10 Ml
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CornacHO  MpEeANOYTUTENBHOMY  BApUAHTy  OCYLIECTBJICHUS
HACTOAIIEr0 M300peTeHUs] JIUCT CTeKJNa XapakTepusyercs Kod(hHLUHEHTOM

IIOTJIOLIEHUS B AUanasoHe MINH BOJH OT 750 mo 1000 um.

Huzkoe mornomeHne MNpeacTaBisieT CcoOOW JIOMOJHUTEIbHOE
MPpEUMYyIIECTBO, IMOCKOJIBKY KOHEYHOEC IIPOITYCKaHUEC UK wMeHbIllle 3aBUCUT OT
ONTHUYECKOTO IyTH, HpOﬁHeHHOFO B MaTepualie. 310 O3Ha4acT, 4TO IJId JaTYHUKOB
¢ Oonpmum monem o63opa (large field of view, FOV) ¢ Gonpmoit yriosoii
amepTypoil HMHTEHCUBHOCTh, BOCIIPHHUMAEMast IO Pa3HBIMHU yIilaMu (B Pa3HbIX
obracTsx ecth n3o0pakeHue) Oyaer Oosiee paBHOMEPHOM, OCOOEHHO €CJIU JaTYHK

OIITHYECKHU CBA3aH C OCTCKJIICHHUECM.

Tak, ecnu OeCHHJIOTHOE TPAHCIIOPTHOE CPENCTBO CTAIKUBAETCS C
HEMpPEIBUICHHBIMU YCJIOBUAMH BOXKIAEHUS, HEMPUTOAHBIMU JJii ABTOHOMHOM
paboThl, TaKUMH KaK JOPOKHBbIE pabOThl WU MPEINSITCTBUE, JaTYUKU
TPAHCIIOPTHOTO CPEACTBA HYepe3 OCTEKJIEHHE COIJIACHO NAaHHOMY H300pPETEHHIO
MOT'YT cOOpaTh AaHHBIE O TPAHCIIOPTHOM CPENCTBE U HENPEIBUIEHHBIX YCIOBHIX
BokaeHus. CoOpaHHbIE aHHBIE MOXKHO MOCBIJIATh HA yIAJEHHBINA ONepaTop WU B
LIEHTpaJIbHOE HH(POPMALMOHHOE MoApasAeeHne. Y IaleHHbIH onepaTop uin OJIoK
MOKET YHOPaBJISATb TPAHCIOPTHBIM CPEACTBOM WJIM BbIAABaTh KOMAH/BI
OeCUJIOTHOMY TPAHCIIOPTHOMY CPEACTBY Ui BBINOJHEHUS HA Pa3JIMYHbIX
cucreMax TpaHCHoOpTHOro cpenacrea. CoOpaHHbIe IaHHBIE, TOCIAHHBIE Ha
yIAJEeHHBIH onepaTop/OJ0K MOMKHO ONTHMH3UPOBATh Ui COXPAHEHUS IMOJIOCHI
MPOIYyCKAHUSI, HANpPUMeEp, MyTeM OTMIPABKA OrPAHMYEHHOTO TIOAMHOXKECTBA

COOpaHHBIX JaHHBIX.

CornacHO  OPEANOYTUTENLHOMY  BapUaHTy  OCYIIECTBJICHHS
HACTOSIIEr0 M300pEeTeHMsI CTEKJISTHHBIA 3JIEMEHT OTHEJKH MPEACTaBIsIeT COOOM
CTEKJISIHHBIN 3JIEMEHT BHEIIHEN oTnaejaku. KOHKpeTHee, CTEKJIAHHBIM 3JE€MEHT
BHEIIIHEH OTIEJIKU MPEACTABIISIET COOOM CTEKJISTHHBIN 3JIEMEHT OTAENKH st A, B-

1 C-CTOEK WM KPBILIKH Oara)kHUKa TPAHCTIOPTHOTO CPEZCTBA.
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CornmacHo JpyroMy BapuaHTy OCYILIECTBIEHHUsS HACTOSINEro
M300peTeHNsl CTeKJSTHHBIN SJIEMEHT BHEIIHEH OTAENKH MOXET ObITh CTEKJISTHHBIM
HJIEMEHTOM OTJEJKH, Pa3MeIeHHbIM COOKy Wiu, Oojiee KOHKPETHO, Ha Kparo

ABEPH TPAHCIIOPTHOTO CPENCTBA.

Tak, mumap MokeT coOupaTh H300pa’keHHs W JaHHbIE ¢ O0Enx

CTOPOH TPaHCIIOPTHOI'O CPpEACTBA.

Bonee npennoyruTenbHO, OECTMIOTHBIA aBTOMOOWIIb 000PYIOBaTh
BHEIIHEW CTEKJITHHOW OTHEJKOH COTrNIACHO JAHHOMY U300pEeTeHHI0 |
OCTEKJICHHEM, TaKHUM KaK BETPOBOE CTEKJIO, OOKOBBIE CTEKJa, 3aJ{HEE CTEKIIO, C
HWHTCTPUPOBAHHBIM C HUMU JIMAAPOM C LECJIbIO OXBATHTb BCE CTOPOHBI MAllIMHbI U

OTIPENENUTD MOJIOKEHUE OKPYIKAIOIIeH MaIlnHy OOCTAHOBKH.

CornacHO OXHOMY BapUaHTy OCYLIECTBIEHHsS HACTOSINErO
M300peTeHNs CTEKJITHHBIN 3JIEMEHT OTHEJKH COIJIACHO JAaHHOMY H300pETEeHHI0
MOXKET TAKXKC NPHUMEHATHCA KaK IMOKPBITUE IJIA JInaapa, KOTOprfI HUHTCTPUPOBAH B
Oammep Mammebl.  Takum  oOpazoM, jumap TOJAy4aeT — 3aluTy, a

(YHKIMOHATBHOCTD M paboune XapakTepUCTHKH JUAapa COXPAHSIIOTCS.

CormacHo  HacrosimieMy — HM300pETEHHIO  CTEKJISIHHBIA  JIHCT

U3rOTOBJIEH U3 CTEKJIA, KOTOPOE MOKET MPUHAIEKATh K PA3JIMYHBIM THUIIAM C TOU
-1 -1

0COOEHHOCTBIO, YTO MMeeT KO3(p(UIMEHT TOMIomeHus or S M 10 15 M B

nuama3oHe JMH BOJH OT 750 mo 1650 HM. CTekjo MOKeT OBITh CTEKJIOM

HATPUEBO-KATbIIMEBO-CHJIMKATHOTO THIIA, AJTFOMOCHIIMKATHBIM, OOPOCUITMKATHBIM

H T.II.

[IpenmoutnTenbHO, YTOOBI JIUCT CTEKJa C BBICOKUM YPOBHEM
npomnyckaHus ONMKHEro MHQPAKPACHOTO HW3JIyUEHUs] MPENCTaBJsI  COOOM

CBEPXIIPO3PAuHOE CTEKJIO.
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[IpennoyTuTenbHO, YTOOBI CYMMapHOE CONEpKaHHEe KOMIIOHEHTOB
B 0a30BOM KOMITO3MLIMHM CTEKJa JaHHOIO W300PETeHUs, BBIPAKEHHOE B

IMPOUEHTHBIX MACCOBBIX NOJAX CTEKJIA COCTABJIAJIO!

Si0, 55-85%;
Al O3 0-30%;
B,03 0-20%;
Na,O 0-25%;
Ca0O 0-20%;
MgO 0-15%;
K,O 0-20%;
BaO 0-20%.

bonee mnpenmouTtHTenbHO, YTOOBI COAEpIKaHHWE KOMIIOHEHTOB B
0a30BOI KOMITO3ULIUH CTEKJIA COTJIACHO AAHHOMY H300pDETE€HHIO, BBHIDAKEHHOE B

IMPOLCHTHBIX MAaCCOBBIX OOJIAX OT O6H.I€FO BECa CTCKJIA, ObLIO CICOAYHO M

Si10, 55-78%;
Al O3 0-18%;
B,03 0-18%;
Na,O 0-20%;
CaO 0-15%;
MgO 0-10%;
K,O 0-10%;
BaO 0-5%.

HaubGonee NpeaAnIoOYTUTEIIbBHO W 110 TMPHUYMHaAM Oonee HU3KOHU
HpOHSBOZ[CTBGHHOfI ce0eCTOMMOCTH IO MeEHbIIEH MEpPE OAHMH JIMCT CTEKJIA
COTJIaCHO HAaCTOALIEMY I/1306peTeHI/IIO BBITIOJIHEH H3 H3BECTKOBO-HATPUEBOIO
CTCKJIA. HpeI/IMYH.IeCTBeHHO, COrJIaCHO 3TOMY BApUAHTY OCYHICCTBJICHUA OasoBas
KOMINO3ULaA CTEKJIa COACPNKHUT CJICAYHOIUE KOMIIOHCHTBI, MAaCCOBBIC OOJIN
KOTOPBIX BBIPAKECHBI B MPOLCHTAX OT O6H.I6FO BE€Ca CTCKJIA.

Si0, 60—75%;
A1203 0—6%;
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B,0; 0-4%;
CaO 0-15%;
MgO 0-10%;
Na,O 5-20%;
K,0 0-10%;
BaO 0-5%.

B pononHeHune k cBoeMy 0a30BOMY COCTaBY CTEKJIO MOXKET
cofepyKaTh APYrue KOMIIOHEHTBI, IPYroil MpUpOABl U MOAOOpaHHBIE C YYETOM

TpeOyeMoro Kon4ecTBeHHOTo 3¢ dexra.

Pemenne, nomoOpaHHOE B JaHHOM H300PETEHMH C  LIEJBIO
NOJIy4eHHUs] OYeHb MPO3padyHoro crekya B nHdpakpacHoMm (MK) nuamasone mpu
HE3HAYUTEIbHOM BO3ICHCTBUU WJIM OTCYTCTBUEM TAaKOrO BO3JEHCTBUSA Ha
BHEIIHUH BHJ] WM [[BET CTEKJIA, 3aKJIFOYAETCS B COUYETAHUN B KOMITO3ULIMH CTEKIIA
HHU3KOTO COZEp KAHUS JKesle3a U COAEP KaHHsA XpoMa B Ipefesiax OMpPEeAeTIeHHOro

KOJIMYCCTBA.

Tak, cornacHO NepBOMYy BapHAHTY OCYILNECTBJECHMS JIHCT CTEKJa
NPEANOYTUTENIHHO UMEET COCTaB, KOTOPBIH COAEPIKUT CIEAYIOINE KOMIIOHEHTHI,
MacCCOBBI€ TOJIH KOTOPBIX BbIPAKEHBI B ITPOLIEHTAaX OT OOIIEro Beca CTeKa:

cymmapHoe Fe (npencrasneno kak Fe,Os3) 0,002-0,06%
Cr,03 0,0001-0,06%.

Takue cocTaBbl CTEKJa, COUETAIOIINE HU3KOE COZeprKaHUe XKeye3a
U XpoMa, MOKa3aid OCOOEHHO XOopoumme padodyre XapaKTepPUCTHKUA C TOYKH
3peHusT OTpakKeHWs WHPPAKPACHOTO U3JIY4YeHHs U OO0JamarOT  BBICOKOMU
MPO3PAYHOCTHIO B BUANMOM WM HE OUY€Hb BBIPAXKEHHOM OTTEHKe, OJIike K Tak
HA3bIBAEMOMY «CBEPXIMPO3PAYHOMY» CTeKNy. Takue COCTaBbl OINHCAHBI B
MEKyHAPOIHBIX 3asBKax WO02014128016A1, WO2014180679A1,
WO2015011040A1, WO2015011041A1, WO2015011042A1, WO2015011043A1
u WO2015011044A1, BKIIOYEHHBIE MTOCPENCTBOM CCHUIKH B HACTOSIIYIO 3a5BKY.

CornacHO JaHHOMY TME€pPBOMY KOHKPETHOMY BAapHUaHTy  OCYILECTBJIEHUs
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KOMITO3ULIMSI IPEATIOYTUTENIBHO COAEPIKUT MACCOBYIO JIOJIKO XpoMa (TIpeACTaBiIeH
kak Cr,03) ot 0,002% no 0,06% ot obuiero Beca crekyia. Takoe comep:kaHHe
XpoMa TO3BOJISIET JOTOJIHUTENBHO YJIYYIIUTh OTpa)KeHHe WHPPAKPACHOTO

H3JIYyYCHUA.

5 CornacHO BTOPOMY BapHaHTy OCYIIECTBJIEHUS CTEKJSHHBIA JIUCT
NPEANOYTUTENIBHO HMEET COCTaB, KOTOPBIM XapakTepu3yeTcsl COAep KaHUEeM,

BBIPAKEHHBIM B MPOLIEHTHBIX JOJISIX B IIepecyeTe Ha OOIINN BEC CTEKIIa:

cymmapHoe Fe (mpencrasneno kak Fe,Os3) 0,002-0,06%
Cr,0; 0,0015-1%
10 Co 0,0001-1%.

Taxue cocTaBbl CTEKJIa Ha OCHOBE XpOMa M KOOaibTa IOKa3au
0COOEHHO XOpOIINE XapaKTEPUCTHKH B OTHOIIEHUH OTPAXXEHUs MH(PAKPACHOTO
U3JIy4eHUs], IPU 3TOM IPENOCTaBIsAsl UHTEPECHbIE BO3MOXHOCTH B OTHOLIEHHUH
BHEIIHEro Bupa/uBera (OT rony0Oro HEWTPaJbHOrO OO  HACHIIIEHHOIO

15  okpammBaHMs WK JaXke OO HEMpPO3padyHOCTH). Takue KOMITO3MIMHU OIMCAHBI B
€BPOIEUCKON 3asiBke Ha mnareHT Ne 13198454.4, BKIHOYEHHOU NOCPEACTBOM

CCBUIKHU B HACTOSILIYIO 3asIBKY.

CornacHO TpeTbeMy BapUaHTy OCYLIECTBJICHUS JIMCTBI CTEKJa
UMEIOT KOMIIO3HUIMIO, KOTOpasl COAEPKUT CIEAYIOIINEe KOMIIOHEHTBI, MacCOBbIE
20 ;1OJHM KOTOPBIX BBIPAXKEHBI B MPOIIEHTaX OT OOIIEro Beca CTeKIa:
CYMMapHOe coniepskaHue xenesa (nmpeacrasieHo kak Fe,03) 0,02-1%
Cr,05 0,002-0,5%
Co 0,0001-0,5%.

IIpennodTuTenbHO COMNIACHO AAHHOMY BAapHUAHTY OCYILECTBJICHHUS

25  xommnosunus couepxut: 0,06% < cymmapHoe coaepskanue xenesa < 1%.

Takue KOMITO3ULIMK HAa OCHOBE XpOMa M KOOaJbTa HCIONb3YIOTCS
JUTSL TIOJTyY€HUsI LIBETHBIX JIUCTOB CTEKJAa B CHUHE-3€JICHOM JHala3oOHe, KOTOpPbIE

COMOCTaBUMbI B OTHOLHCHHUU LIBE€TA U CBETOMPOMYCKaHHUA C CUHUMH U 3CJICHBIMU
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CTCKJIaMU, MNOCTyMNnaroMuMHu B npoaaxy, HO C OCO6eHHO XOpOoLInMHU
XapaKTePUCTHKAMU, OTHOCSIIUMUCS K OTPAKEHUI0 MH(PPAKPACHOTO H3JTyUEHUS.
Takue cocrtaBbl OnmucaHbl B €BpONeHcKON 3asBke Ha nateHT EP15172780.7 u

BKJIFOUEHI] ITOCPEACTBOM CCBIJIKA B HACTOSIIYIO 3a5BKY.

CornacHO ueTBEPTOMY BapHaHTy OCYLIECTBIICHUS JIUCT CTeKJa
UMEET KOMITO3ULIMIO, KOTOPasi COIAEPKHUT CIEAYIOLIHE KOMIIOHEHTBI, MaCCOBBIC
JOJT KOTOPBIX BBIPAKEHBI B MPOLIEHTAX OT OOILIEro Beca CTeKa:

CYMMapHOe cojiepskaHue skefesa (nmpeacrapieHo kak Fe,0s3) 0,002—1%

Cr,05 0,001-0,5%
Co 0,0001-0,5%.
Se 0,0003-0,5%.

Taxkue cocTaBbl CTEKJla Ha OCHOBE XpOMa, KobanbTa U CeJeHa
MOKa3alu OCOOEHHO XOpOLIMH IOKa3aTeslb OTPAKEHUs UH(PPAKpacCHOTOo
U3JIyYCHUA, TPU 3TOM MNPEAOCTABIIAA MHTCPECHBIC BO3MOKHOCTU B OTHOIICHUU
3CTETHYECKUX XapaKTepHCTUK/IBeTa (OT HEHTPaJbHOTO CEporo A0 Clerka
HACBIIIEHHOI OKPacKu B cepo-OpOH30BOM Auana3one). Takue cocTaBbl OMUCAHBI B
eBponencKkoi 3asske Ha nateHt EP15172779.9, koropas BKIIOUYE€HA MOCPEACTBOM

CCBUIKHU B HACTOSILIYIO 3asIBKY.

CornacHo mepBOMYy ajJbTEPHATHBHOMY BapHAHTY OCYIIECTBIICHHS
JUCT CTEKJIa HMMEET COCTaB, KOTOPBIH COAEPIKHUT CIEAYIOIIHEe KOMIIOHEHTHI,
MAaCCOBBIE JTOJIU KOTOPBIX BBIPAKEHBI B MPOIIEHTAX OT OOIIEro Beca CTeKJIa:
CYMMapHOe coiepskaHue kejnesa (mpeacrasieHo kak Fe,0s) 0,002-0,06%

CeO, 0,001-1%.

Takye KOMIO3ULMK ONMUCAHBI B €BPONENCKON 3asBKE HAa IMAaTEHT
Ne 13193345.9, xoTopas BKIIHOUEHA MOCPEACTBOM CCBUIKH B HACTOSILIYIO 3a5BKY..

CornacHo pyromy ajbTE€pHATUBHOMY BapUaHTy OCYLIECTBJIEHUS
CTEKJIO UMEET COCTaB, KOTOPBIA COAEPKUT CIEAYIOLUINE KOMIIOHEHTBI, MaCCOBBIE
JOJIM KOTOPBIX BBIPAKEHBI B IPOLIEHTAX OT OOIIEro Beca CTEKJIa:

CyMMapHOe coliepkaHue xenesa (mpencrasyieHo kak Fe,03) 0,002-0,06% ;
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" OAUH U3 CJICAYIOIMUX KOMIIOHCHTOB!

- Maprasen (B nepecuyere Ha MnO) ¢ maccosoii goneii ot 0,01 no 1%;

- cypeMy (mpencrasiieHa kak Sb,Os3) ¢ Mmaccosoii goneii ot 0,01 mo 1%;
- MBILIBSIK (TIpeacTaBiied kak Sb,0s3) ¢ Mmaccosoii goneii ot 0,01 mo 1%;
501851

- Menb (pexacrasieHa kak MnQO) ¢ maccosoii noneit ot 0,0002 no 0,1%;

Takue KOMMO3MLUM OINMUCAHBI B €BPOINEHCKON 3asiBKE€ HA MATEHT

Ne 14167942 .3, koTOpast BKJIFOUEHA MOCPEACTBOM CCbUIKM B HACTOSIIIYIO 3asIBKY.

CornacHo HacTosieMy H300PETeHHIO JIUCT CTEKJIa MOKET OBITh
MOJIHOCThKO HWJIM YaCTUYHO HU3OTHYTLIM, LITO6I:>I TOYHOTO COOTBECTCTBOBATH

OTpeieNIeHHON KOHCTPYKLMU TPAHCIIOPTHOTO CPECTBA.

Jluct CTeKJia COTJIACHO HACTOSLIEMY N300peTeHuI0
MNPEUMYIIECTBCHHO MOXKET 6bITb XUMHUYICCKU HJIN TEPMUUCCKU 3aKaJICH C LEJIbHO

YBECIIUYCHUA CONMPOTUBJICHUA HOKprBaIOLLIefI YaCTU 3JIEMEHTA BHEIIHEH OTACJIKH.

Jluct crekna CcOrjnacHO NaHHOMY H300PETEHHI0O MOXKET HMETh
TOMUUHY, u3MeHstomywcs or 0,1 mo 5 mm. lIpenMylecTBEHHO JUCT CTeKjIa
COTJIACHO JAHHOMY HM300PETEHHI0O MOKET UMETb TOJIIHMHY, U3MEHSIOIIYIOCS OT
0,1 no 3 mm. U3 coobpaskeHHii Beca MPEANOYTUTENEHO, YTOOBI TONIINHA JIUCTA

CTeKJ1a COTJIACHO TaHHOMY M300peTeHuto cocrapisuia ot 0,1 10 2,2 mm.

CornacHo JpyroMy BapHaHTy OCYIIECTBJIEHHUsS HACTOSILEro
U300peTeHnss TO MEHbIIeH Mepe OIMH 3JIEMEHT OTAEJKH BBINOJHEH U3
TEPMUYECKH OOpabOTAaHHOrO JIMCTa CTEKJA, HApUMep, OTOXCKEHHOrO MU
3aKaJIEHHOTO W/MJM THYTOro JHCTa cTekja. Kak mpaBwio, TpU 3TOM
OCYIIECTBJSIFOT HArpeB JINCTA CTeKia (C MOKPBITHEM Wi 0e3 Hero) B Me4H 0
TeMIepaTypsl Mo MeHbineit mepe 580°C, Gojee MPenmoOYTUTETBHO - IO MEHBIIEH
mepe mpumepro 600°C, u eme Ooyiee MPEANOYTHTEIHPHO - MO MEHBIICH Mepe
620°C, mepen OBICTPBIM OXJIQXKIEHHUEM CTEKJSIHHOW TMOMJIOKKH. B  pasHbIX
CUTyalUUsIX 3Ty 3aKaJKy W/WIM HU3rUOAaHHWE MOXKHO BBINNOJIHATH B TEUEHHE II0

MEHBIIEN Mepe 4 MUHYT, 10 MEHbIIEH Mepe 5 MUHYT WIH JOJIbILE.
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CornacHO OAHOMY BapUaHTy OCYLIECTBJIECHMsI HACTOSILErO
M300peTeHnst JIHCT CTeKJIa MOXKET COAep)KaThb CPEACTBO Uil M30MpaTeNbHOM

¢rpTpany HHPPAKPACHBIX JIydel COJTHEYHOTO H3JIyYEeHHUS.

CornacHO  MpeANnoOYTUTENHHOMY  BApUaHTy  OCYLIECTBJICHUS
JaHHOTO W300pETeHUs] CTEKJITHHBIA 3JIEMEHT OTHENIKH MpPeACTaBisieT CcoOoi
JJAMUHUPOBAHHBIA CTEKJISIHHBIA 3JEMEHT OTACJKH, BKIIOYAMMNA B  ceds
BHEIIHUN W BHYTPEHHUI JIMCTHI CTEKJA, JAMUHHUPOBAHHBIE C IO MEHBIIEH Mepe
OIHMM TE€PMOIUIACTUYHBIM BHYTPEHHHMM CJIOEM, U TJl€ BHEIIHUN U BHYTPEHHUMU
JIMCTBI CTEKJIA MPEICTABIISIOT COOOH JIMCTBHI CTEKJIAa C BBICOKUM MPOMYCKAaHUEM
OnmukHEro WH(PPAKPACHOTO H3Jy4eHUs ¢ KO3(P(PUIMEHTOM TMOTJIOMEHUs B
npeaenax ot 5 v 10 15 M B nuanasone mmH BoMH oT 750 10 1650 HM U,

npeanoutuTenbHo, ot 750 no 1000 HM.

CornacHo Hacrosmemy wuzoOperenmto npudop mumap (LiDAR)
NPENCTABIsIET COOOH OMTORJIEKTPOHHYIO CHCTEMY, COCTOSIIIYIO M3, IO MEHbLIeH
MEpPE, Ja3€pHOro HMCTOYHHKA, IO MEHbIIIEH MEpE, NPpUEMHHKA, COCTOALICTO M3
cBerocoOmparesst (TelecKonuueckas Wik Apyrasi ONTHKA) M, O MEHbIIeH Mepe,
doronmeTekTOpa, KOTOPBIA mMpeodpasyer CBET B SJISKTPUYECKUNH CHUTHAT, U
SJNIEKTPOHHOW  OOpalOTKM  LEMOYEeYHOro  CHrHaja, KOTOpas — H3BIIEKAaeT

HEOOXOAUMYHO HH(POPMALIHUIQ.

JIugap pasmemar0oT Ha BHYTPEHHEH NOBEPXHOCTH CTEKJISHHOIO
3JIEMEHTA OTAEJKH (T.€. HAa MOBEPXHOCTU 2) B CIy4ae OIHOTO 3JIEMEHTAa OTIENKU

H3 JIMCTa CTECKJIA.

[IpenmouTnTenpbHO pa3MeInaTh JUIAP B MeCTe, TAe Y Junapa Oyaer

HanOoJiee BBITOJHBIN YIOJI, OXBATHIBAIOLINI HAMOOJBINYIO MIOBEPXHOCT.

CornmacHo JpyroMy BapuUaHTy OCYLIECTBJIEHHsS HACTOSILEro
U300peTeHnst  CTeKJSTHHBIM ~ 3JIEMEHT  OTACIKHM  NPEeACTaBiIsieT  coOoi
JAMUHHUPOBAHHBIN CTEKJISIHHBIA 3JIEMEHT OTAENKM, [Ae JHUAap pasMelleH Ha

BHYTPEHHE MOBEPXHOCTU BHYTPEHHETO JINCTA CTEKIIA, T.€. IOBEPXHOCTH 4.
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byner mnonesno, eciu ocHoBaHHoe Ha MK npucraHumoHHOE
CEHCOPHOE YCTPOMCTBO ONTHYECKH COBMELIEHO C BHYTPEHHEH MOBEPXHOCTBHIO
CTEKJISIHHOTO 3JieMeHTa oTxaenku. Hampumep, MOXKHO HCHONB30BaThb MSTKHM
Marepuaj, KOTOPbII COOTBETCTBYET IIOKA3aTENI0 IPEJOMJIEHUs CTEKJISTHHOIO

SJIEMCHTA OTACJIKHW YU BHCIIHUE JIMH3BI Jingapa.

CormnacHo Ipyromy MPEUMYLIECTBEHHOMY BapUAHTY
OCYILIECTBJICHHUs] HACTOSIIEro H300pETeHHs JMCT CTEKJIAa MOKPBIT MO MEHbIIeH
Mepe OJHHUM MPOCBETJIEHHbIM cioeM. IIpocBeTneHHBIl CJIOH  COIIACHO
HACTOSAILIEMY H300PETEHUI0 MOJKET, HAmpuMep, NMPEACTaBIsITh COOOH Cloi Ha
OCHOBE IMOPUCTOTO OKCHJAa KPEMHHUS C HU3KHM TIOKa3aTesleM NMPEIOMIICHUS, MU
OH MOJKET COCTOSITh U3 HECKOJIbKHX CJIOEB (ITaKeTa), B YACTHOCTH, MaKeTa CJIOEB
IM3JIEKTPHUECKOTO MaTepHhalia ¢ YePEeJOBAHUEM CIIOE€B C HU3KMMU M BBICOKUMH
NOKA3aTesIMA TIPEJIOMIIEHHSI W KOHEYHBIM CJIOEM C HHU3KHM IIOKa3aTesleM
npenomiieHus1. Takoe MOKPBITHE MOYKHO pa3MelnaTh Ha MOBEPXHOCTH(sX) 1 w/mmm
2 OTAENBHOIO CTEKJISTHHOTO 3JIEMEHTA OTNENKH WM Ha MOBEPXHOCTH(sX) 1 n/unm
4 NaMUHUPOBAaHHOIO CTEKJISIHHOIO OJJIEMEHTAa OTHAENKH. Takke MOXKHO
UCTIONIb30BaTh TEKCTYPUPOBAHHBIM JIUCT CTekJa. TeXHOJOrMH TpaBlieHUs WU
HAHECEHUsI TIOKPBITUSI TAK)KE MOTYT OBITh HCIONb30BaHbI, YTOOBI M30aBUTHCS OT

OTPaKEeHHUSL.

CornacHO  MPEANOYTHTENILHOMY  BapHAHTy  OCYILIECTBJIEHUSI
aBTOMOOWJIb, OOOPYIOBAHHBIA CTEKJSIHHBIM 3JIEMEHTOM OTHEJKH COTJIACHO
HACTOSIIEMY M300PETEHUIO, TAKKe COIEPKUT OCTEKJIeHHe (BETPOBOE CTEKJIO,
OOKOBOE CTEKJIO, 3aJIHEE CTEKJIO), KOTOpOoe BKiIIO4aeT B cebst ocHoBaHHOe Ha UK
IMCTAHLIOHHOE  CEHCOPHOE  YCTPOWMCTBO Ui  TOYHOTO  OTOOpasKeHHUs
PACTIONIOKEHHsT OKPYIKAIOIIeH MalnHy OOCTaHOBKH, KOTOPOE HCIOJb3YeTCs IJIst
MPaBUJIBHOIO MNEPEABUNKCHUA 6eCHI/IJ'IOTHOFO aBTOMO6I/I.]'I$I U HOpEeAOTBpALlICHUA

JTr000TO CTOJIKHOBEHUS C MPETIITCTBHEM.

CornacHO OAHOMY BapUaHTy OCYLIECTBJIEHMs] HACTOSIIEro

H306peTeHI/I$l JIUCT CTCKJIa HUMECCT BCIUYHNHY CBCTOMNPOIMYCKAHHUSA HUKE, YEM
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BEJIMYMHA TPOIYCKaHUs MH(QPaKpacHOro M3NydeHHs. B wacTHOcTH, coriacHO
APYrOMy BapHaHTy OCYINECTBJIEHHS HACTOSILEr0o HW300pETeHUs] BEIMYHHA
CBETONPOIYCKaHWsl B BUAMMOM Juarna3oHe MeHbine 10%, a BenuduHa

IPOIyCKaHus B OIKHEM MH(PpPAKpacHOM auanasoHe Beie 50%.

CornacHo Opyromy NPENMYLIIECTBEHHOMY BapHUAHTY
OCYIIECTBJICHUSI M300pPETEHHsI Ha JICT CTeKJia HAHECEHO MO MEHbILEH Mepe OIHO
npospaunoe it MK mornomaromee (OKpalleHHOE) W/IM — OTpaskaroliee
MOKPBITUE C LEJIbI0 CKPbITh HEICTETHUUYHBIA 3JIEMEHT CEHCOpa TMpH B3IVIsiIE
CHapy’Ku, MpH 3TOM olecreunBasi xopouine paboune XapaKTEepUCTUKH. IJTO
MOKPBITHE MOXKET, HAlpHUMep, COCTOSTh M3 MO MEHbLIeH Mepe OIHOrO CJos
YEepHOI KpacKu, KOTOpas He MpomyckaeT (MM MPOMYCKAaeT O4YeHb MaJyio) B
BHIMMOM OINTHYECKOM JHAMa30He, HO Ype3BbIYaiiHO MPOo3payHa B HHPPAKPACHOM
AMana3oHe, MPeACTaBIIIOLIEM HHTepeC AJisl JaHHOro u3odperenus. Takas kpacka
MOKET OBbITh MOJy4€Ha M3 OpPraHM4YeCKUX COCOUHEHHH, TaKUX Kak, Harpumep,
NOCTYNAIKe B MPOAAXY MPONYKTHI, mpousBonumele Seiko Advance Ltd. mmum
Teikoku Printing Ink Mfg. Co. Ltd., koTOpBIE MOT'YyT HOCTHraTh NMPOMYCKAaHUSA <
5% B guanaszone 400-750 um u > 70% B nuamnasone 850-1650 um. ITokpeiTue
MOXKHO pasMelaTb Ha IMOBEPXHOCTH(sIX) | W/uim 2 OTHENBHOrO CTEKJISTHHOTO
SJIEMEHTa OTHEJKH WJIM Ha TNOBEPXHOCTU(sX) 1 w/uim 4 NaMUHUPOBAHHOTO

ABTOMOOMJIBHOTO OCTEKJIEHHS B 3aBUCUMOCTH OT €r0 U3HOCOCTOMKOCTH.

CornacHO ApyromMy BapUaHTy OCYINECTBJICHHsS HM300peTeHus Ha
JUCT CTEKJIAa MOKHO HAHOCHTb IIOKPBITHE W3  HECKOJIbKHX  CJIOEB,
ONTUMI3HPOBAHHBIX TAKUM 00pa3oM, 4TOObI H30MPATENIbHO OTPAKaTh B BUIUMOMN
o0nacTi, HO TPU 3TOM COXPaHATb BBICOKOe mpomnyckanne WK wusnmydenwus.
TpeOyroTcss Takue CBOHCTBA, Kak Te, KOTOpPbIE XapakKTepHBbI MAJISI TPOAYKTa
Kromatix®. Jtu cBolicTBa 00ecrednBa0T HU3K0e CyMMapHoe norjouierne B UK
o0acTH BCel CHCTEMBI, €CITH TAKOH CJION HAHECEH Ha MOAXOMSALIYI0 KOMITO3 U0
crekna. llokpeiTHe MOXHO pa3MmemiaTb Ha NOBEPXHOCTH(sx) | wwmmm 2

OTAENBHOTO 3JIEMEHTa aBTOMOOUJIBHOTO OCTEKJIEHUS WM Ha MOBEPXHOCTHU(SX) 1
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u/unu 4 JJAMUHHUPOBAHHOTI'O CTCKIIIHHOTO 3JICMEHTA OTACJIKHW B 3aBUCHUMOCTHU OT

€ro U3HOCOCTONKOCTH.
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dopmyJia u3odpeTeHust

1. DneMeHT OTAeJKH aBTOMOOWIIS, CONEpsKallMi MO MEHbLICH Mepe
OIIMH JIUCT CTEKJIa ¢ KO3 PUIIUEHTOM MOTJIOIEHHUS B Mpeaeiax otT 5 M 0 15 M
B JauarnasoHe UIMH BOJH OT 750 go 1650 HM W HMEIOLIEr0 BHEIIHIOW U
BHYTPEHHIOIO TOBEPXHOCTH, OTJHMYAOUIMNCS TeM, YTO OCHOBAaHHOE Ha
UH(paKpaCHOM U3YYEHUU AUCTAHLIMOHHOE CEHCOPHOE YCTPOMCTBO, paboTaroriee
B Juana3oHe IauH BOJIH OT 750 no 1650 HM, pa3sMelleHO mo3aayd BHYTPEHHEHR

MOBEPXHOCTHU JIUCTA CTCKIIA.

2. CTekJsHHBIA 3JIEMEHT OTAEJKH COTJIACHO M. 1, OTIMYaroIMUiACs
TEM, YTO 3JIEMEHT OTHEJIKU MPEACTABJISIET COOOM CTEKJITHHBIA 3JIEMEHT BHEIIHEH

OTACJIKHA.

3. CTeKISHHBIN 3JIEMEHT OTAEIKH IO m.1 Wiy m. 2, OTINYarOIIUICS
TeM, 9TO KO3()(PULMEHT MOrNIOIMEHHs 10 MEHbLIeH Mepe OJHOro JIMCTa CTeKJa

COCTaBJIAET OT 5 M o 10 m L g nuarnazoHe JIUH BOJIH OoT 750 mo 1650 um.

4. CTexkNsSHHBIA 5JEMEHT OTHENKHM COIJIACHO  Jirobomy U3
NPEeNbIAYIINX MyHKTOB, OTJIMYAIOINUIICS TeM, YTO OCHOBAHHOE Ha MH(PAKPACHOM
U3JIy4€HUU JUCTAHLIMOHHOE CEHCOPHOE YCTPONCTBO ONTUYECKH COBMELIEHO C

BHYTPEHHEH MOBEPXHOCTHIO OCTEKJICHHS.

5. CrexknsiHHBIA  3JIEMEHT OTHENIKM  COTJIAaCHO  JIIoOOMy U3
NPpEAbIAYIINX IMYHKTOB, OTJIPI‘{aIOLLIPIfICﬂ TEM, YTO CTEKJISTHHBIN DJIEMEHT OTACIKU
NPeICTaBIIsieT COOOM JIAMUHUPOBAHHBIN 3JIEMEHT OTHEJIKU, BKIFOYAOIINNA B celst
BHEINIHUI W BHYTPEHHUH JIMCTHI CTEKJA, JAMUHUPOBAHHBIE C MO MEHBbIIEH Mepe
OAHUM TCPMOILUIACTUYHBIM BHYTPCHHUM CJIOEM, U TOC BHEIITHUHA U BHYTpeHHI/Iﬁ
JIUCTBI CTEKJIa MPEACTABIISTIOT COOOW JIMCTBI CTEKJA C BBICOKMM IMPOMYCKaHUEM
OnmuxHEero MHQPaKPaCHOTO U3NTyUeHUs ¢ KO3(D(OULMEHTOM MOTJIOMEHUS HIKE S M-
, ¥ TJIe OCHOBAaHHOE Ha MH(PPAKPACHOM H3JIyUYE€HUHU AUCTAHIIMOHHOE CEHCOPHOE

YCTPOMCTBO pPa3MELIEHO HA TIOBEPXHOCTH 4.
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6. DIeMEHT CTeKJSIHHON OTAeNnKH 1o JHOOMYy M3 IpPeblayIiuX

ITyHKTOB, OTJIMYAIOLIUHCS TEM, YTO IIO MeHbI el MEpPE OAUH JIUCT CTEKJIAa UMCCT

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

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

0,002 no 0,06%

- Cr0; ot 0,0001 110 0,06%.

7. DJEMEHT CTEKJISTHHOHW OTAENKH MO JI0O0My U3 MpeblAyIINX

MYHKTOB 1-5, OTMIMYAOLIMICS TE€M, YTO MO MEHbIIEH Mepe OAWH JIUCT CTeKJa

HUMEET COCTAaB, BpraX(eHHbeI B MACCOBBIX OOJIAX B MPOLEHTAax OT O6H.Iel"0 BECa

CTCKJIA.

- CcyMMapHoOe coaeprkaHue xkenesa (nmpeacrasieHo kak Fe,Os) ot

0,002 mo 0,06%
- Cr03 01 0,0015 mo 1%

- Coor0,0001 mo 1%.

8. DleMeHT CTeKIIHHOH OTHEeNKH MO JIIO0OMYy W3 MpenblayIinuX

INYHKTOB 1-5, OTIMYaromuiics TeM, YTO MO MEHbLIEH Mepe OAMH JIUCT CTeKJa

HUMEET COCTaB, Bpra)I(eHHbIﬁ B MaCCOBBIX OOJIIX B IPOLEHTAax OT O6H.ICFO BE€Ca

CTEKJIa.

0,02 1o 1%

- CyMMapHoOe cojepskaHue skenesa (nmpeacrapiieHo kak Fe,Osz) ot

- 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

HUMEET COCTAaB, Bblpa}l(eHHbeI B MAaCCOBBIX AOJIIX B MNPOLEHTAxX OT o61uero 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. CTeKJIIHHBI ~ 3JIEMEHT  OTHEJKM  COMIaCHO  JiroOoMy U3
MPEIbIOYIUX MYHKTOB, OTIMYAOLINICS T€M, YTO OCHOBAHHOE Ha MH(PPAKPACHOM
U3JYYeHUH JUCTAHIIMOHHOE CEHCOPHOE YCTPOWMCTBO TPEACTABISIET COOOM
CUCTEMY JIMAAp, OCHOBAHHYI0 HA HAa OCHOBE CKAHMPYIOLIUX, BPALIAIOIIUXCS,
MUTAIOIUX WU TBEPAOTENbHBIX JIUAAPOB, MO3BOJsIIOIME OToOpaxkarb 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. CTeKJIsHHBIN ~ 3JIEMEHT  OTHENKM  COMJIACHO  JiroOoMy U3
NPpEABIAYIINX ITYHKTOB, OTJIPI‘{aIOLLIPIfICﬂ TEM, YTO IIO MeHbIIEH MEpPE Ha OAUH
JIUCT CTEKJIa HAHECEHO MO MEHbIIe Mepe oaHO mpospayHoe ans MK nmokpeitue,

MIOTJIOIIAOIN e H/HITH OTPaKAIOIIee BUANMBII CBET.

14. CTeKJIIHHBII ~ 3JIEMEHT  OTHEJIKM  COMJIACHO  JIroOoMy U3
NpEAbIAYLIHUX IYHKTOB, OTJIPI‘{aIOLLIPIfICﬂ TEM, UTO JICMCHT OTACJIKH NPEACTABJISACT

coboit kpbIuky i A-, B- u C-cToek niam KpeInKy Oara)kHUKa aBTOMOOMIIS.
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15. CTekNIIHHBIA ~ 3JIEMEHT  OTHEeNKH  COMJIaCHO  JIroOoMy W3
NPeAbIAYIIUX  [YHKTOB, ONIMYAKOLIMUICS  TE€M, 4YTO  BEJIMYMHA  €ro
CBETOMNPONYCKAHMs HIWKE, 4YeM BEJIMYHMHA €ro MpONyCKaHUus B OJMKHEM

MH(PPAKPACHOM JHATIA30HE.
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