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Crekio AJIA ABTOHOMHOIO ABTOMOOHJISA

Hacrosiimee u300peTeHHe OTHOCHUTCS K CTEKJy, COAepIKalieMy
YCTPOMCTBO AUCTAHLIMOHHOTO U3MEPEHUS apaMeTPOB Ha OCHOBE MH(PaKPacCHOTO
u3aydeHus: ¥, B dvactHoctH, natuuk LiDAR. Bonee KOHKpeTHO, HacTosiee
u300peTeHne OTHOCUTCA K CTekiy, coaepikamemy natuyuka LiDAR HoBoro

TMOKOJICHUA, NJId BCTPAUBAHUSA B aBTOHOMHBIH aBTOMOOHIIb.

CGFOI[Hﬂ CYIECTBYECT TCHACHLUA HCIIOJIb30BATH BCC OoJibllie |

OoJibllle  aBTOHOMHBIX aBTOMOOHJEH, ¢ TeM, 4YTOObI OHHM IOJHOCTBIO

2
UCTIONIb30BANCEH B Oyayuiem. Hampumep, aBTOHOMHBIN aBTOMOOWIBL OyAyIuero,
KOTOPBbI TakK€ Ha3bIBAIOT OECHIJIOTHBIM AaBTOMOOMIIEM, aBTOMOOWJIEM C
CHCTEMOH aBTOMATHYECKOTO YIIPaBJIEHUs, POOOTH3MPOBAHHBIM aBTOMOOHIIEM —

3TO aBTOMOOWJIb, CHOCOOHBI H3MEPSTh MapPaMETPbl CBOETO OKPYXKEHHUS U

YIIPABIATHCS O€3 y4acTHs YeJIOBeKa.

ABTOHOMHBIE TPAHCIIOPTHBIE CPEACTBA PETUCTPUPYIOT MapaMeTphbl
OKpy>keHHst ¢ momotbio panapa, LIDAR (cokpamenue ot «Light Detection And
Ranging» («oOHapy»eHne u onpeaeneHne JaIbHOCTH C TOMOIIBIO cBeTay)), GPS,
OOOMETPHUHU W KOMIIBIOTCPHOI'O 3PCHUA. yCOBepH_IeHCTBOBaHHbIe CUCTEMBI
yOpPaBJIEHUS] WHTEPIPETUPYIOT HMHDOPMALMIO OT AATYUKOB MJIsI OMNpPEIENIeHUs
noaxXoasaux HYTeﬁ HaBHUI'allMHU, a TaK>XeE HpeHﬂTCTBI/Iﬁ U COOTBETCTBYHOIIUX
3HAKOB U 0003HaYeHHH. ABTOHOMHBIE aBTOMOOUJIN UMEIOT CUCTEMBI YIIPABJICHUS,
CHOCO6HI>IG AHAJIM3UPOBAaTh AAHHBIC OT HATUMKOB IJId PA3JIUYCHUA Pa3JIMYHBbIX
aBTOMOOWJIEHi Ha JOpOre, 4YTo O4YEHb IMOJIE3HO TNPH IUIAHUPOBAHMM MYTH K

KEIAEMOMY MECTY HA3HAYCHMU.

CerogHss aBTOHOMHBIE aBTOMOOWJIM COAEPXKAT «TPUOOBUIHBIEY
natruuku LiDAR, pacnonoskeHHbIe TIO BCEMY METAJUTMYECKOMY KY30BY
aBTOMOOWIIS. DTH «TpUOBD) pa3MEINaroT, HAPUMEp, Ha KPBIIEe WM HAa BHELIHUX

3€pKajiax 3aAHETO BUOA apromoOus. Ilomumo TOro, UYTO OHHM HESCTCTHUYHBI, OHH
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IPOMO3JIKME€ M 3aHUMAIOT MHOIO MECTa, YTO HE COIrJacyeTcsl C OKUIAHHUSIMU
aBTOMOOWJIbHBIX TU3AHHEPOB, FOTOBAIIMX OyAyIIUH AM3aiiH aBTOMOOMIISI C OYEHb
IJIAAKON U OKPYIJION JIMHUEH, HECOBMECTUMON C BHELTHUMU AaT4UKaMu. JlaTuuku
LiDAR MOHO Tak»e BKJIIOUaTh B OaMIepbl MM CHCTEMBI (ap, YTO HeceT B cede
APYIru€ HEOOCTAaTKH, TAKHE KakK 6OJIBLHPII>'I PUCK NOBPCKACHUA W IMOBBILICHHOC

BO3/ICHCTBHE KJIMMAaTUUYECKUX YCIOBUH.

Taxke U3BECTHO BETPOBOE CTEKJIO cO BcTpoeHHbIM LiDAR.
Onnako HoBOe mokojenne LiDAR sBnsiercs Gonee TpeOOBaTeNbHBIM C TOYKH
3peHusl ONTHUYECKUX CBONCTB M, CJIENOBaTENbHO, HE SBISAIOTCA BIIOJIHE
COBMECTHMBIMU C OOBIMHBIMU KOH(UTYpALMSIMHA BETPOBOTO CTEKJA. B wacTHOCTH,
13-32 TOTO, YTO aTEPMHYECKOE CTEKJIO MJIH CTEKJIA C MOKPBITHEM U B OCOOEHHOCTH
BETPOBOE CTEKJIO C IOKPBITHEM BCe Oousblle U OOJbIIE HCIIONB3YIOTCS

MIPOU3BOAUTEIISIMU aBTOMOOMJIEH JIJIsl TETIOBOrO KOM(OpTa.

Taxxe W3BECTHO, YTO HMHTErpalusl AaTYMKa 3a BEPXHEHU YaCThbIO
BETPOBOIO CTE€KJa JaeT JApyrue NpeuMyIllecTBa, Takue Kak XOopollee
PacHoJIOKEHUE ISl T€OMETPUUECKON OLIEHKH PAcCTOSIHUS, JIydllass BUIUMOCTb
MOBEPXHOCTH JOPOTM M XOpPOIIMH 0030p CUTyalMu Ha mpoe3ked dactu. B
JOTMOJIHEHHE K JTOMY, Takoe pa3MelleHne OOeCreunBaeT MepHOAHYECKYIO
OYUCTKY amnepTypbl CTEKIOOYHCTUTENSIMH, HU3KUH PUCK TIOJyYEeHHs LApamuH OT
KaMHel, OeCLIOBHBbIA 3CTETHYHBbIM BHEWIHWUH BuUA W B OOIIEM Jydlie
KOHTPOJIUPYEMOE OKPY KeHHe 1Tl paboThl naTuyrka. Takum oOpa3oMm, CyIiecTByeT
noTpeOHOCTh B aJIbTEPHATHBE BHYIIUTEIBHBIM M HEICTETUYHBIM JATYHKAM
LiDAR, TakuM Kak «rpuObl» aBTOHOMHBIX aBromoOuneidt wimu LiDAR,

UHTErPUPOBAHHBIE B JPYTHE YSI3BUMbBIE MECTA, TAKUE KaK OaMIiepbl WIM CUCTEMBbI

dap.

CornacHo HACTOSALIEMY U300pETEeHUIO yCTPOMCTBO
OUCTAHLIMOHHOTO U3MEPEHMsI MapaMeTPOB HA OCHOBE MH(PPAKPACHOTO M3JTyUEHUS
- pgaryuku LiDAR - sgBisirorca HOBbIM mokojieHuemM LiDAR Ha ocHOBe

CKaHHPYIOIIUX, BpallalomMMuXCsa, MUTAIOMUX WIH TBEPAOTCIbHBIX MOaTYHUKOB



10

15

20

25

3

LiDAR, nospossitonue orobpaxars B 3D 0OCTaHOBKY BOKPYT TPaHCHOPTHOIO
cpeactBa. Takum oOpazom, ocHoBaHHble Ha UK nmaTumkul MO3BOJNSIOT TOYHOE
otoOpakeHHe OOCTAaHOBKM BOKPYI' TPAaHCIOPTHOTO  CPEACTBA, KOTOPOE
UCTIONIb3YETCSl ISl TMPABHJIBHOTO TEPENBIKEHHsT OECIUIIOTHOIO aBTOMOOWIISI U

MnmpeaoTBpallCHUA JI000r0 CTOJIKHOBEHUS C MPENMATCTBUCM.

LiDAR (taxxe numercs kak Lidar, LIDAR wmu LADAR)
NPEACTaBISIET COOOM TEXHOJIOTHIO, ¢ TIOMOIIBI KOTOPOH HU3MEPSIOT PacCTOSTHUE
nocpencrsoM oceemenus: uenn uHppakpacHeiM (MK) nasepasiM cBerom. B
YaCTHOCTH, CYLIECTBYIOT CKAaHMPYIOLIME, BpallaloIIUecs, MHrarolue Win
tBepaotenbHbie LIDAR. Ckanmpyromue win Bpamaromuecs natauku LiIDAR
NPEACTABIIIOT COOOM MBMKYIINECS JIA3E€PHBIE JIYUH, B TO BPEMs KaK MUTAIOLIHNE U
TBepAoTeNbHble naTdyukd LiDAR  wu3nydaroT CBeT HMITyJIbCaMH, KOTOpBIE

OTPaKAKTCS OT OOBEKTOB.

Taxum oOpa3om, peleHus U3 MpeaIIecTBYIOLUIEr0 YPOBHS TEXHUKU
HE MOTYT OTBedarh TpeboBaHUsAM it HOoBOro nokosieHuss LIDAR, B wacTHOCTH,
MIOCKOJIBKY CTeKJIO co BCcTpoeHHbIM LiDAR He paccMaTpuBanoch Kak BO3MOXKHOE

perieHwue.

B HacTosliee Bpemsi HE CYLIECTBYET PeEIIeHUs], MO3BOJISIOLIETrO
HK-curnany npoxoauts JTUOO depe3 Ky30B aBTOMOOMJIS, JTMOO Yepe3 CTEKJISTHHbIE
JeTal, TaKue KaK BETPOBOE WIIM 3aJHEe CTEKJIO aBTOMOOWISI, C JOCTaTOYHOM

HHTECHCHBHOCTBIO.

Takum o0pa3oMm, B HACTOALIEM H300PETEHHH MPENJIaraeTcs
pewmenue, B kotopoM aatynk LIDAR HOBOro mokosieHusi MOKeT ObITh BCTPOEH
BHYTPb  aBTOHOMHOIO  aBTOMOOWIA, OOBENUHSS  BBICOKYKO  JAJIbHOCTD
oOHapyXeHHs, MHHHUMAJIbHOE W3MEHEHHe [u3aliHa U 0ojee BBICOKYIO

0€e30IMacHOCTb.

Takoe pemeHne BO3MOXKHO Onaromapst HMHTErpally JaT4HKa

LiDAR Ha BeTpoBOM CTeKJe WIM aBTOMOOWJIBHOM OCTEKJIEHHH, KOTOpPOE
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NpOsIBIIIET AOocTaTouHoe mponyckanne MK-n3nyuenus nist npaBUIbHON pabOThI

AaT4YHKa.

s ynpouieHuss Hymepauusi CTEKJSIHHBIX JIUCTOB B CIIEAYIOIIEM
OMUCaHUH OTHOCHUTCA K HOMCHKJIATYPC HyYMEpaluuHu, TpagulUuOHHO HpI/IMeHﬂeMOﬁ
st OcTekyieHusi. Tak, IMOBEPXHOCTh OCTEKJEHHs, KOTOpash KOHTAKTHPYET C
OKpY’KaroIlel Cpenoil CHapyKu TPAHCIIOPTHOTO CPENCTBA, U3BECTHA KaK CTOPOHA

I, a nNOBEpXHOCTb, KOHTAKTUPYIOLIas C BHYTPEHHEH Cpenoil, TO €CTb C

2
MAaCCAKUPCKUM CAJIOHOM, HA3bIBAETCS MOBEPXHOCTHIO 2. i1 MHOTOCIOMHOTO
OCTEKJICHUs] CTEKJISTHHBIM JIUCT, KOHTAKTUPYIOUIMI C OKpY>Karolled Ccpeaou

TPAHCIIOPTHOTO  CPEACTBA, M3BECTEH Kak CTOpoHa 1, a TMOBEPXHOCTH,

2

KOHTAKTHPYIOIasi C BHyTPEHHEHN 4acThio, & UMEHHO C MAacCCaKUPCKUM CaJIOHOM,

Ha3bIBAETCS MOBEPXHOCTHIO 4.

Bo u3bexaHne COMHEHHUI TEPMUHBI «HAPYKHBII» U «BHYTPEHHUI»
OTHOCATCA K OPUEHTALUHU OCTEKJIECHHs BO BpeMs YCTAHOBKM B KaueCTBE

OCTCKJICHHS B TPAHCIIOPTHOM CPEACTBE.

Taxke BO wm30ekaHHEe COMHEHUH Hacrosimee H300peTeHHne
NPUMEHHMO KO BCEM BHJIaM TPAHCIIOPTA, TAKMM KaK aBTOMOOHIIb, MOE3/1, CaMOJIeT

U T.A., HO TaKXKEC U K APYTUM TPAHCIIOPTHBIM CPEACTBAM, TAKUM KaK APOHBI U T.II.

Takum oOpa3oM, Hacrosiiee HM300peTeHHe OTHOCHUTCS K

aBTOMOOHJIBHOMY OCTEKJIEHHIO, COZIEPIKAIIEMY

a. 1O MEHbLIeH Mepe OAWH CTEKJSHHBIA JINCT, UMEIOIIUN
-1 -1

k03 (puument nornomenust or S M 10 15 M B nuanasone

IIUH BOJH OT 750 mo 1650 HM M UMMEOINUI BHEIIHIOK

MOBEPXHOCTh M BHYTPEHHIOIO IOBEPXHOCTB,
b. uH}pakpacHbli GUIBTP.

B cooTBercTBMM C HACTOSIIMM H300pPETEHHEM YCTPOUCTBO

AUCTAHIHUOHHOTO U3MCPCHUS IMapaMETPOB HA OCHOBE HH(l)paKpaCHOFO H3JIyYCHUS
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B aMana3oHe AJuH BOJH OT 750 mo 1650 HM pasmelmeHo Ha BHYTpPEHHEHR

MOBEPXHOCTU CTCKILIHHOIO JiMCTa B 30HE, HE conep;xamei/'l I/IH(I)paKpaCHbIﬁ

bubTp.

CornacHo HacrosiieMy H300pPETEHUIO CTEKJISIHHBIA JINCT UMEeT
K03()PUIIUEHT MOTJIOIIEHUs OT 5 v 10 15 M B quanasone wme BosH ot 750 10
1650 aM. UTOOBI KOJMUYECTBEHHO OMPENEIUTh HU3KOE MOTJIOMEHHE CTEKJISTHHOTO
aucta B UH(PpaKpacHOH o0jacTH, B HACTOALIEM oOmnucaHuu kodddummeHt
MOTJIOLIEHUsI HCIMOJb3YeTCsl B OManasoHe JiIuH BoJH OT 750 go 1650 HM.
Koadduument nornomenns onpenemsiercss OTHOIIEHHEM IOTJIOMEHUST K IJINHE
ONTUYECKOrO MyTH, NPOHAEHHOIO 3JEKTPOMArHUTHBIM H3JIy4€HHEM B 3aJaHHOU
cpene. Ero BeipaxkaroT B M [TosToMy OH HE3aBUCHUM OT TOJILIMHBI MaTepHUaia, HO
OH 3aBHCHT OT JJIMHBI BOJIHBI MOTJIOIAEMOr0 U3JIy4eHUs] H XUMHYECKONU MPUPOJbI

MaTepHana.

B cnyuae crexina koadduipieHT nornouienus (L) mpyu BbIOpaHHON
JUTHHE BOJIHBI A MOKHO PacCUMTaTh C UCIOJIb30BAHUEM N3MEPEHHOTO MOKA3aTeNs
nponyckanus (T), a Takke mokaszarenst npenomsieHuss n marepuana (thick =

TOJILIMHA), IPU STOM 3Ha4eHUst N, p U T 3aBUCAT OT BLIOPAHHO AJIMHBI BOJHBI A

1 —(1—-p)2+(1—p)*+4.T% p?
——In >
thick 2.T.p

u_:

rae p = (n-1)#(n+1)>2

CTekNsIHHBI ~ JIUCT ~ COIJIACHO  HACTOSIIEMY  H300pETEeHUIO
NPEATNOYTUTENFHO UMeeT KO3((UIIUEHT MOTJOIIEeHNSI B TUAra30He IJINH BOJIH
750—-1650 HM, OOBIMHO UCTIOIB3YEMOM B ONTUYECKUX TEXHOJOTHSX, OTHOCSIIUX CSI
K HACTOSIIIEMy H300pPETeHHI0, OYeHb HH3KHUH IO CPAaBHEHUIO C OOBIYHBIMHU
CTeKJIaMH. B 4aCTHOCTH, CTEKJIIHHBIN JINCT COTJIACHO HACTOSALIEMY H300pPETEHUIO
umeeT Ko3((ULMEHT MOMJIONMIeHUsT B TUana3oHe IIuH BOJH oT 750 no 1650 uMm,

o -1 -1
COCTABIAIONIMU OT S M mo 15 m .



10

15

20

25

6

CTeKJIIHHBI JIUCT TPENNOYTUTENIBHO UMeeT KO3(pPHUILIUEHT

TIOTJIOIIEHNS B IMama30He JJIUH BOJH OT 750 mo 1650 uMm, ot 5 v o 10 M

CornacHo  MpeaNmOYTUTENILHOMY  BApUAaHTy  OCYIIECTBIIEHUS
HACTOSILIEr0 M300PeTeHHsI CTEKJISTHHBIN JIUCT MMeeT KOI((PULUEHT MOTJIOMEHUs B

nuara3oHe JIMH BOH oT 750 mo 1000 HM, COCTaBJISIFOIIUN OT 5 M no 15 M

Huskoe MOTJIOIIEHHUE NPEACTaBIISIET JOTMOJTHUTEIIbHOE
NPEUMYIIECTBO, 3aKIOYAIOIIEecss B TOM, YTO Ha KOHeuHoe mnpomnyckanne WUK-
U3JIyYEHUS] MEHbINE BIHMSET ONTHYECKHI NMyTh B MaTepuaie. JTO O3HAYAET, YTO
ISl JaTYUKOB ¢ OonbimM nosieM oo3opa (FOV) ¢ Gonpmumu yriiamu pacKpbITHS
MHTEHCUBHOCTb, BOCIPHHUMAaEMasi MOJ Pa3HbIMH yrjamu (B pasHbIX O0JACTSX
u3zobpakenusi), Oyner OoJjiee paBHOMEPHOH, OCOOEHHO €CJIM NaTYHK ONTHYECKH

CBsA3aH C OCTCKIICHHUEM.

Tax, ecnu OeCHHJIOTHOE TPAHCIIOPTHOE CPENCTBO CTAIKUBAETCS C
HEMpPEIBUACHHBIMU YCJIOBUSMHU BOKIAEHUS, HENMPUTOAHBIMU JUIsl ABTOHOMHOM
paboThl, TakKUMH KaK JOPOKHbIE pabOThl WM TMPEMsITCTBHE, JATYHKU
TPAHCIIOPTHOTO CPENCTBA uepe3 OCTEKJIEHHE COTJIACHO AaHHOMY H300pETeHHIO
MOTYT cOOpaTh JaHHbIE O TPAHCIIOPTHOM CPEACTBE U HETIPEABUICHHBIX YCIOBHAX
BoskaeHus1. CoOpaHHbIE JaHHBIE MOXKHO TOCHIIATh HA YAAJCHHBIH ONepaTop UM B
LEeHTpaIbHOE HH()OPMALIHOHHOE TIOApasiesieHre. Y NaJIeHHbIN ONepaTop WIH OJIOK
MOJKET YMPaBJISITh TPAHCIOPTHBIM CPENCTBOM WJIM  BbIAABaTh KOMAHIbI
OeCHIIOTHOMY TPAHCIIOPTHOMY CpPEACTBY Ul BBINOJHEHUS HA Pa3JIMYHBIX
cucreMax TpaHCHopTHOro cpencrea. CoOpaHHbIE JaHHBIE, TOCIAHHBIE Ha
yIAJEeHHBIH omnepaTop/0J0K MOXHO ONTHUMHU3UPOBATh Ul COXPAHEHHUS IMOJIOCHI
MPOIyCKAHUSI, HAMPUMEpP, MyTeM OTMIPABKA OrPAHHYEHHOTO IOAMHOXKECTBA

COOpaHHBIX TaHHBIX.

CormacHO  HacrosimieMy  HM300pPETEHHIO  CTEKJISIHHBIA  JIHCT

H3roTOBJICH U3 CTEKJIA, KOTOPOC MOXKET NPUHAIAJICKATD K PA3JIUIHbIM TUIIAM C TOH

1

0COBEHHOCTBIO, 4TO MMeeT kos(duienT mormomenns or 5 M g0 15 M’ B

nuanaszoHe mAuH BOJH oT 750 go 1650 M. Takum oOpas3oM, CTEKIO MOXKET
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MpeaACTaBIIATH coboii CTCKJIO HAaTPpUCBO-KaJIbIIUEBO-CUJTUKATHOI'O THIIA,

AJTIOMOCHIIMKATHOTIO, 60pOCI/IJ'II/IKaTHOFO HT. O

IIpeanouTuTeNnbHO  CTEKJISTHHBIM  JIUCT, HMEIOIMUA  BBICOKUMN
YPOBEHb MPOINYCKAHUS OJNMKHEr0 HMH(QPAKPACHOTO HU3NYYEHHUs], TMPEACTABISET

co0oii CBEpXITPO3PaYHOE CTEKJIO.

[penmnoururenbHO 0a30BbIN COCTAB CTEKJIA COIJIACHO HACTOSIIIEMY
u300peTeHNnI0 MmpeaycMaTpuBaeT ollnee ComepikaHue, BHIPAXKEHHOE B BECOBBIX

IMPOLCHTaxX CTCKIIA:

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

bonee mnpennoutnTesnpHO, 0a30BBIA COCTAB CTEKJA COITIACHO
HACTOSIIEMY H300PETeHHI0 HMEeT CIEAYIoLlee CONIEep)KaHUe, BBIPAKEHHOE B

NPOLIEHTHBIX JOJSIX B Mepecyere Ha OO BeC CTeKIa:

Si0, 55-78%;
Al,O5 0-18%;
B,03 0-18%;
Na,O 0-20%;
CaO 0-15%;
MgO 0-10%;
K,O 0-10%;
BaO 0-5%.

Bbonee MNPEAIIOUTUTEIIBHO, 1o NprUirHaMm Ooiee HHU3KUX

MMPOU3BOACTBCHHBIX 3aTpar, IO MeHbIIEH MEpE OAUH CTEKJISHHBIM JINCT B
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COOTBETCTBHMM C HACTOALIHUM I/1306peTeHI/IeM HU3TOTOBJICH H3 HATPHUEBO-
KaJbL[IEBOr0  CTeKna. IIpenMylnecTBEHHO  COINIACHO STOMY  BapHaHTY
OCyLIECTBJIEHUs] 0a30BbIi COCTAB CTEKJA XapaKTePU3YeTCsl COMAEpIKAHUEM,

BBIPAXKCHHBIM B MMPOUECHTHBIX OOJAX B MIEPECUETEC Ha O6H.II/II71 BEC CTCKJIA:

Si0, 60-75%;
Al,O5 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 MOJKET
conepykaTh APyrue KOMIIOHEHTHI, aJJaliTHPOBAHHBIE B COOTBETCTBUU C MPUPOIOH

U BEJIMYMHON jkestaeMoro s¢dekra.

Pemenne, mnpemnokeHHOE B HACTOSINEM H300pPETEHUM st
MOJIy4eHUs] OYEeHb MPO3PAavyHOro CTeKja B BbICOKOM uHppakpacHom (HK)
U3JIy4eHUH, KOTOpoe c1abo BJIUSET WM He BIMSAET HA ero 3CTeTHYECKHUEe CBOMCTBA
WIH L[BET, 3aKJII0YAeTCs B OOBEIMHEHUU B COCTaBE CTEKJIa HU3KOTO KOJIMYECTBa

KeEJ€3a U XpOMa B IUAITA30HE ONPEACTICHHBIX COHGp)KaHHﬁ.

Tak, COrjlacCHO MEepPBOMY BapUAHTY OCYIIECTBJICHHUS CTEKJISTHHBIN
JIUCT MIPEINOYTUTEILHO HMEET COCTaB, KOTOPBII XapaKTePU3YETCs COAMEPIKaHUEM,
BBIPAJKEHHBIM B MPOLIEHTHBIX JOJISAX B [IepecyeTe Ha 00NN BEC CTEKIIa:
Obmee conepxkanue Fe (B nepecuere Ha Fe,03) 0,002-0,06%
Cr,0; 0,0001-0,06%.

Takue COCTaBbl CTEKJA, COYETAIOLIME HU3KUE YPOBHHU JKEJIE3a U
XpOMa, TOKa3aJId OCOOEHHO XOPOIINE XapaKTEPUCTHKH B OTHOIIEHUH OTPaKEHHSI
MH(PAKPaCHOrO M3IYYEHHs] U MPOSIBISIIOT BBICOKYIO MPO3PAYHOCTh B BHIUMOM

CBET€ M MaJ03aMETHBIMI OTTCHOK, CXOJHBIC CO CTCKJIOM, HAa3bIBACMbIM
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KCBEPXIIPO3PAYHBIMY . OTH COCTaBbl ONHCAHBI B MCKAYHApOAHbIX 3asiBKax
WO2014128016A1, WO02014180679A1, WO2015011040A1,
WO2015011041A1, WO02015011042A1, WO2015011043A1 u
WO2015011044A1, xoTopble BKJKOYEHBI MOCPEACTBOM CCBUIKU B HACTOSIIYIO
3asBKy. COrJiacHO 3TOMy TNE€pPBOMY KOHKPETHOMY BAapHAHTy OCYIIECTBIEHUS
KOMITO3ULIMS TIPEANOYTHTENBHO COnepKUT XpoMm (B mepecyere Ha Cr203) B
kosaudectBe oT 0,002 1o 0,06 % 1o mMacce Mo OTHOIIEHHIO K O0Iel Macce CTeKJa.
Taxkoe coxepkaHue Xpoma IO3BOJISIET AONOJHUTENBHO YJYULIUTh OTpaK€HUE

UH(PaKPaCHOTO U3YUEHHUSI.

CornacHo BTOPOMY BapHaHTyY OCYIIECTBJICHUS] CTEKJISIHHBIM JIUCT
MPEANOYTUTENIBHO HMMEET COCTaB, KOTOPBIM XapakTEePU3YeTCs COAEpIKaHHEM,

BBIPAKEHHBIM B MPOLIEHTHBIX JOJISAX B IIepecyeTe Ha 00NN BEC CTEKIIa:

Obmee conepxkanue Fe (B nepecuere Ha Fe,03) 0,002-0,06%;
Cr,0; 0,0015-1%:
Co 0,0001-1%.

Taxue cocraBbl CTEKJa Ha OCHOBE XpOMa M KoOaibTa NOKa3alu
0COOEHHO XOpOIINE XapaKTEePUCTUKH B OTHOLIEHUH OTPa’keHHs MH(PPAKpaCHOTO
U3JIy4€HUs], TP 3TOM IpPENOCTaBIsAsl MUHTEPECHbIE BO3MOXHOCTH B OTHOLIEHUU
ACTETUYECKUX  XAPAKTEPUCTHK/IBeTa (OT HEWTPaJbHOrO CHUHEBATOrO  JIO
HACBIIEHHON OKPACKU WJIM JlaXKe Hempo3pavyHOCTH). Takue cOCTaBbl OMUCAHBI B
eBponenckoil 3asiBke Ha mnarteHT Ne 13198454.4, BkIIOUEHHOW MOCPENCTBOM

CCBIJIIKH B HaCTOSIH_II/Iﬁ AOKYMECHT.

CornacHo TpeTbeMy BapUaHTy OCYLIECTBIIECHUS CTEKJISTHHBIE JIUCThI
NPEANOYTUTENIHLHO HMMEIOT COCTaB, KOTOPBIA XapakTEpPH3YETCs COIEpPIKaHUEM,
BBIPAKEHHBIM B MPOLIEHTHBIX JOJISAX B IIepecyeTe Ha 00NN BEC CTEKIIa:

Obmee conepxkanue xenesa (B nepecuere Ha Fe,0;3) 0,02-1%;
Cr,03 0,002-0,5%;
Co 0,0001-0,5%.
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IIpeanouTuTenbHO COraCHO AAHHOMY BAapUaHTy OCYLIECTBIICHUS

coctaB npenycmatpusaeT: 0,06% < Obiee conepskanue xenesa <1%.

Takue cocTaBbl HA OCHOBE XpOMa M KOOaJibTa UCIONb3YKOTCS ISt
MOJIYYEHUs] LIBETHBIX CTEKJISTHHBIX JINCTOB B CHHE-3€JIEHOM JHala30He, KOTOPbIe
COMOCTaBUMbl B OTHOIICHWH I1[B€Ta W CBETOINPOIMYCKAEMOCTH C CHUHUMH U
3eJIEHBIMH CTEKJIAMH Ha PBIHKE, HO ¢ OCOOEHHO XOPOIIMMH XapaKTePUCTHKAMH B
OTHOIIEHUH OTpakeHHsi HHPpaKpacHOro u3nydeHwus. Takue COCTAaBbI OMKMCAHBI B
eBponelickoil 3asiBke Ha mnarteHt EP15172780.7 u BKIIOYEHBI MNOCPEACTBOM

CCBUIKM B HACTOSAILYIO 3asIBKY.

CornacHO 4eTBEpPTOMY BAapUAHTY OCYLIECTBJIEHMsI CTEKJISIHHBIN
JIUCT MPEANOYTUTENBHO UMEET COCTaB, KOTOPBIH XapakTEepU3yeTCsl COJEpIKaHUEM,

BBIPAKEHHBIM B MPOLIEHTHBIX JOJISAX B IIepecyeTe Ha 00NN BEC CTEKIa:

Obwee conepxkanue xenesa (B nepecuere Ha Fe,0;3) 0,002—1%;
Cr,0; 0,001-0,5%;

Co 0,0001-0,5%;

Se 0,0003-0,5%.

Takue coctaBbl CTekJia Ha OCHOBE XpOMa, KoOanbTa U CeJieHa
NOKa3aJId OCOOEHHO XOpOWIME XapaKTePUCTHKU B OTHOLIEHUH OTPaXKEHUsI
UH(PAKPACHOTO M3JIyUEHHsI, TPH STOM 00eCreunBasi HHTEPECHbIE BO3MOJKHOCTH B
OTHOLIEHHH 3CTETUYECKHX XaPAKTEPUCTHK/IBeTa (OT HEUTPAIBHOTO CEpPOro 10
ClIETKa HACBHIIEHHONW OKPacK! B CepO-OpOH30BOM AMamas3oHe). Takume cocTaBbl
onucaHbl B 3asBKe Ha eBponeickuii mareHt EP151727799 wu BximroueHbI

MOCPEACTBOM CCBUIKH B HACTOAILIYIO 3asBKY.

CornacHo TMepBOMY allbTEPHATHBHOMY BapHaHTy OCYIIECTBIIEHUS
CTEKJISIHHBIN JIUCT MPEANOYTUTEIBHO UMEET COCTaB, KOTOPBIM XapaKTepU3yeTCs
COACPIKAHUEM, BBIPAXKCHHBIM B MPOLCHTHLIX AOJIAX B MEPECUECTC HaA O6H_II/II‘/'I BEC
CTeKJIa:
Obwee conepxkanue xenesa (B nepecuere Ha Fe,03) 0,002-0,06%;

CeO, 0,001-1%.
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Takue cocTaBpl ONHMCAHBI B EBPONEHCKOW 3asBKE HA IaTEHT
Ne 13193345.9, BkrO4eHHOH OCPEACTBOM CChUIKU B HACTOSIIIMM JOKYMEHT.
CormacHo  eme  ONHOMY  QJbTEPHATUBHOMY  BapUaHTy
OCYLIECTBJIEHUsT ~ CTEKJO  NPEANOYTUTEbHO  HMEeT  COCTaB,  KOTOPBIi
XapaKTepU3yeTCsl COAeP KaHUEM, BBIPAYKEHHBIM B IIPOLIEHTHBIX JIOJISIX B IIEpecUeTe
Ha OOLIMIT BEC CTEKJIA:
Ob6mee conepsxanue kejesa (B mepecuere Ha FeyOs) 0,002-0,06%;
Y OJIMH W3 CIENYIOIUX KOMIIOHEHTOB!
- maprasen (B nepecuere Ha MnO) B xonmdectBe B nuanasoHe ot 0,01 mo
1% no macce;
- cypbMa (B mepecdere Ha Sb,03), B konmmdectse B quana3one ot 0,01 go 1%
IO Macce;
- MBIIBSIK (B mepecuere Ha As,Os), B koamdecTBe B nuanasone ot 0,01 mo
1% mo macce,
WIIN
- Menb (B mepecuere Ha CuQ) B konmuecTse B auanaszone ot 0,0002 no 0,1%

0 Macce;

Takue cocTtaBpl ONHMCAaHBl B €BPOMNEICKON 3asBKE Ha MATEHT

Ne 14167942.3, BKIIOUEHHON MOCPEACTBOM CChUIKU B HACTOSILIUN JOKYMEHT.

CornacHo HacTosIIEMY M300PETEHUI0 aBTOMOOMIIBHOE OCTEKIICHHUE
MOKET UMETh (HOPMY IJIOCKHX JUCTOB. OCTEKJIEHHE MOJKET OBbITb H3OTHYTBHIM.
DTO OOBIMHO KacaeTcss aBTOMOOMJIBHOIO OCTEKJIEHHS, TAKOrO Kak 3aJHHE OKHa,

OOKOBBIE€ OKHA HJIH KpbIlla, UJIN B 0COOEHHOCTH BETPOBLIE CTCKJIA.

B aBTOMOOWIBHBIX MPUMEHEHHUAX HAJHYHE CTEKISTHHOTO JIHCTA C
BBICOKOH TIPOMYCKHOH CIMOCOOHOCTBIO B HMH(pPAKpaCHOM JHAra3oHe He
CIOCOOCTBYET IMOAAEPKAHUIO TEIUIOBOro Komdopra, Korma aBTOMOOWIb
MOJIBEPTaeTCsi BO3NEHCTBUIO CONHEYHBIX Jydeil. [lpemmoxkeHHbI Crocod
u300peTeHnst COCTOMT B TOM, YTOOBI OOECHEeYHUTb OCTEKJICHHE C BBICOKOM

cesniekTuBHOCTHIO (TL/TE), nmpenmnodTuTebHO C CeNIEKTUBHOCTBIO, MPEBBIIAOIIEH
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1 wmmu npesbimaromein 1,3. Tak, 1y COOTBETCTBHUSI MOAXOISAIIMM YCJIOBUSIM
nepefayd SHEPrMM U TEIUIOBOrO KOoMQopTa, INOMHUMO paHee YKa3aHHbIX
SJIEMEHTOB, OCTEKJICHHE COIJIACHO HACTOALIEMY H300PETeHUIO CONEPIKHT
cpeactBa u30HpaTenbHONW (GUIBTPALMKM HMH(PPAKPACHBIX JIy4ed M3 COJHEYHOI'O

U3JTyYEHHUSL.

B kadectBe AJIBTCPHATUBBI MOXKET 6I:>ITb BBI'OAHO HCIIOJIB30BATH B
COYETAaHHH CO CTEKJIOM COTJIACHO HACTOSALIEMY H300pETeHHIO (HIIBTPYIOIUN
cioi, xapakrtepusyromuiica nponyckanueM UK-uznyuenus nuxke 50, 40, 35, 30,

25,20, 15, 10, 5, 4, 3, 2 wu 1%.

[IpenmymecTBeHHO, HHPPaKpacHbI (PUIBTP MpPEACTaBIsIET cOOOit
OTPAKAIOIUH CJIOM ¢ MHOTOCJIOHHBIM IAKETOM, BKIIFOYAIOIINM N-CIOHHBIN(bIE)
dyHKUMOHANBHBI(bIE) 3yMeMEHT(b) Ha OCHOBE MaTephala, OTPaXKAIOIIEro
uHppakpacHoe m3nyueHue, rae n > 1, u n + 1 AUINEKTPUUECKUX TOKPBITHH,
TakuM  00pa3oM, YTO  KaXAbli  (PYHKUHMOHAJbHBIH  CJIOH  OKpY’KeH

AUBJICKTPUYICCKUMU ITOKPBITUAMU.

OyHKIMOHANBHBIE CJIOW, YacTh OTPAXKAIIMX HH(PpPaKpacHOe
U3JIydeHHE CJIOEB, NMPEUMYINECTBEHHO 00pa3oBaHbl M3 OJArOPOAHOTO MeTajuia.
Onu MoryT ObITh BBIOJIHEHBI HA OCHOBE cepedpa, 30J10Ta, MaJuIagus, IIaTHHBI
WM MX CMECH WM CIUIaBa, & TAK)KE Ha OCHOBE MEIH WM AJIFOMUHMS, YUCTHIX, B
CIUIaBaxX WJIM B CIUIABE C OJHUM WJIM HECKOJIbKMMH OJIATOPOAHBIMH METaJIJIAMU.
[IpennouyrurenbHO BCe (PYHKIMOHAIBHBIE CIIOU BBIOJHEHBI HA OCHOBE cepedpa.
Ono mnpexacraBnsier coOO ONArOpOAHBIA MeTajul, KOTOPBbI OO0Jamaer OuYeHb
BBICOKOH 3()(EeKTUBHOCTBIO OTpakeHUs MH(pakpacHoro usnydeHus. OH Jerko
UCTIONIb3YETCS B MArHETPOHHOM YCTPOWCTBE, U €r0 IIeHa HE SIBJISIETCS YpEe3MEPHO
BBICOKOW, OCOOEHHO TpPUHUMAas BO BHHUMaHue ero 3((eKTHBHOCTS.
[IpenmyiiecTBEHHO cepedpo JErHpOBAHO HECKOJBKIMH MPOLEHTAMU MaJUIaius,
ATIOMUHUS WM MeAH, Hampumep, B kojudectBe OT 1 g0 10% mo macce, win

MO>KHO HCIIOJIb30BAaTh CIUIaB cepedpa.
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JlnsnekTpudeckye Mpo3payvHble MOKPBITUSA, COCTABIIAIOIIUE YacTb
OTpaKaOIIMUX HH(PPAKPACHOE H3JIYYEHHE CJIOEB, XOPOLIO M3BECTHBI B 00JAaCTH
IUIEHOK, HAHOCUMBIX HambuieHueM. Iloaxonsiiue MaTepuanbl MHOTOYUCIICHHBI, U
HET CMBbICJIa PUBOJUTH B JAHHOM JOKYMEHTE MX MOJHbIH cricoK. OHU OOBIYHO
NPEACTABISIIOT COOOH OKCHIbI, OKCHHUTPHUIbI MJIM HUTPUAbl MeTayuioB. Cpemu
HauOoJiee pacmpocTpaHeHHbIX OHM BKMouaroT, Hampumep, Si02, TiO;, SnO,,
ZHO, ZnAlOX, Si3N4, AIN, A1203, ZI‘Oz, szOs, YOX TIZTYOX, TiNbOX, HfOX,
MgOx, TaOy, CrOx u Bi,03, u ux cMecu. MOXKHO Tak:ke YIOMSHYTh CIEIYIOIIHe
marepuaisl: AZO, ZTO, GZO, NiCrO,, TXO, ZSO, TZO, TNO TZSO, TZAO u
TZAYO. Tepmun «AZO» OTHOCUTCS K OKCHUAY LMHKA, JIETMPOBAHHOMY
aNIOMHHHEM, UJIM K CMELIaHHOMY OKCHJIY LIMHKA U aJIOMUHUS, IPEANOYTUTEIbHO
NOJy4eHHOMY U3 KEpaMUYeCKOW MHIIeHH, OOpa3OBaHHOH U3 OKCHAA,
MOJUIEKAIIETO OCAXKIEHHIO, PACTIBIIEHHOMY JTMOO B HEMTPaJIbHOH, JTHOO B ClieTka
OKHCJIUTENBHON aTtMmocdepe. AHanorudHo, Bblpaxkenus «ZTO» wm «GZO»
COOTBETCTBEHHO OTHOCATCS K CMEIIAHHBIM OKCHAAM THUTAaHA U LIMHKA, WIN [IUHKA
U TaJuiusi, MOJYYeHHbIM U3 KepaMHUeCKUX MHIIEHEH, 1100 B HEHTpanbHOH, 1udo
B CJlerka OKHMCIHUTENbHOH atMocgepe. Boipaxkenue «TXO» oTHOCHTCSA K OKCUAY
TUTAaHA, IMOJIyYEHHOMY M3 KE€PaMH4YECKONH MHIIEHM Ha OCHOBE OKCHAA TUTAHA.
Bripaxkenne «ZSO» OTHOCUTCA K CMEIIAHHOMY OKCHAY IIMHKa U OJIOBa,
NOJIy4eHHOMY JIMOO M3 METaJUTMUECKOW MHIIEHH M3 CIUIaBa, OCAKICHHOTO B
OKHCIIUTEBHOM aTMochepe, MO0 U3 KepaMUIeCKOH MHUIIEHH COOTBETCTBYIOIIETO
OKCHIa B HEWTPATbHOW WJIM CJIeTKa OKHUCJIHMTENIbHOH arMocdepe. BoipaxkeHus
«TZO», «TNO», «TZSO», «TZAO» nmun «TZAYO» cOOTBETCTBEHHO OTHOCSTCS
K CMEIIAHHBIM OKCHJIaM THTAaHA M LUPKOHUWs, TUTaHA W HUOOUS, THUTAHA,
LUPKOHHUS U OJIOBa, TUTAHA, LUPKOHMUS W AJIOMHMHMS WM TUTaHA, LIUPKOHUS,
ATIOMUHHUST W WTTPHs, TOJNYyYEHHBIM M3 KEpaMHYECKHUX MHIIeHeH nmubo B
HelirpanbHOW, JMOO B Clerka OKUCHUTEIbHOUW armochepe. Bcee oatm
BBILIEYIOMSIHYTbIE MaTepHalibl MOTYT OBITb HCIIOJIBb30BaHbl IS TOJYYEHHUS

AUBJICKTPUYICCKUX ITJICHOK, UCITOJIB3YEMBIX B HACTOALLIEM I/1306peTeHI/II/I.
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IIpennoyTUTeNbHO AMAJIEKTPUUECKOE MOKPBITHE, PACIIOIOKEHHOE
NOA OOHMM WJIM  KWKABIM  (PYHKIMOHAJIBHBIM  CJIOEM, BKJIIOYAaeT B
HETIOCPEACTBEHHOM KOHTAaKTe ¢ (PYHKIIMOHAJBHBIM CJIOEM HJIM CJIOSIMH CJIOH Ha
OCHOBE OKCHJa LIMHKA, HEOOS3aTeJIbHO JIETHPOBAHHBIM, HANPUMEp, ATOMUHHEM
WIM TaJUIMeM, WIN CIUIaB C OKCHAOM ojioBa. OKCHA IIMHKA MOXET OKa3bIBAaThb
0COOEHHO OJIaronmpusiTHOE BO3AEWCTBHE HA CTAaOWJIBHOCTD M CTOHKOCTB K
KOppo3uu (PYHKIIMOHAJIBHOTO CJIOS, B OCOOEHHOCTH, YTO Kacaercs 3arpar. OH
TaKXe CIIOCOOCTBYET YIIYULISHHIO 3JIEKTPOIPOBOAHOCTHU CJIOSl HA OCHOBE cepedpa

U, CIIeIOBATENIBHO, MMOTYYSHUIO HU3KOH H3JTy4aTeIbHOU CITIOCOOHOCTH.

PaznuuHble cnow makera, HampUMEp, HAMbBUIIOT MAarHETPOHHBIM
HaIMbUICHUEM TI10J] HU3KHMM [aBJICHHEM B XOPOILIO H3BECTHOM MAarHeTPOHHOM
ycrpoiictee. OpmHako Hacrosimee H300pEeTEHHE HE OrPaHUYUBACTCS HTHM

KOHKPETHBIM criocodoom OCaAXIACHUA CJIOCB.

CornacHO KOHKPETHOMY BAapHaHTy OCYILECTBJICHHUS H300peTeHUsI
3TU CJOoU COOPOK MOryT OBITH PACHOJIOKEHBI JIUOO Ha HECyIIeM JIUCTEe, B
gactHocT u3 [IDT, BCcTaBneHHOM B JaMHUHAT, JUOO pa3MELIEHb IMyTEM

HENOCPEACTBCHHOI'O HAHCCCHM Ha CTEKJISTHHBIN JIUCT.

B kadecTBe anpTEpHATHBBI METAJUIMYECKUM CJIOSM Ha OCHOBE,
OMHCAHHOHM BBIIIE, CJIOH, OTpaKAIOIIUKA HHPPAKpPACHOE H3JIyYEeHHE, MOXKET
BKJTFOYATh MHOYKECTBO HEMETAJJIMUECKUX CJIOEB, YTOOBI OH (PYHKIIMOHUPOBAJ KaK
nojiocoBot  ¢uabTp (mIpw  3TOM  TOJOCAa  COCPENOTAaYMBAETCS  BOJM3HU

uH(ppakpacHO 00IaCTH HJTEKTPOMATHUTHOTO CIIEKTPA).

CornacHO  MPEANMOYTHTENILHOMY  BapHAaHTy  OCYILIECTBJICHUsI
HACTOSAILIEr0 H300pPETeHHs] aBTOMOOMIIBHOE OCTEKJIEHHE MpPEACTaBIsieT COOOM
MHOTOCJIOIHOE OCTEKJIEHHE, CONepIKallee Hapy KHbIe U BHYTPEHHHE CTEKJISIHHbIE
JIUMCTBI, HACJIOCHHBLIC C TIIO MeHBIIeH MEpE OAHHUM TECPMOIIACTUYIHBIM
MPOMEXKYTOUYHBIM CJIOEM, U B KOTOPOM HAPYKHBIC MU BHYTPCHHUE CTCKIIAHHBIC
JIMCThI  MIPEACTABJIAIOT cO0OOlf CTEKISIHHBbIE JIUCTBI € BBICOKHMM YPOBHEM

NPOMYyCKaHUs OJNIMXKHEr0 MH(PAKPACHOrO HU3Ny4YeHHs, UMEroUIue Kod(pUIHUEeHT
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OTJIOWEHUs: oT 5 M mo 15 M’ B nuana3oHe AiauH BOJH oT 750 mo 1650 HM u
npeanoututesbHo oT 750 mo 1000 um. Crol, orpakaromuii uH(ppakpacHOe
U3JIy4€HHE, 3aTeM MPEANOUYTUTENIbHO Pa3MELIalOT HA MOBEPXHOCTU 2, TO €CTh Ha
BHYTPEHHEN MOBEPXHOCTU MEPBOr0 CTEKJISHHOIO JINCTA, KOTOPBIM YCTAHOBJIEH HA

TPAHCIIOPTHOM CPEJICTBE M HAXOAUTCS B KOHTAKTE C BHELIHEN Cpenon.

CornacHo J[pyroMy BapHaHTy OCYIIECTBJIEHHUS HACTOSILEro
u3o0pereHuss WHOPAKpacHbIA (UIBTP TPEACTaBIsIeT COOOH TepMOTUIACTUYHBIN
NPOMEKYTOYHBIA  CJIOH, TMOTJOMAIINK  WHppaKpacHble Jy4d. Takoi
TEPMOTUIACTUYHBIN MMPOMEKYTOUHBIN CIIOH mpencrasisieT cobol, Hanpumep, PVB,

neruposanHblii [TO.

CornacHo eme OZHOMY BapHaHTyY OCYIIECTBJIEHHsS HACTOSINErO
uzobperennss wuH(ppakpacHbld (QUIBTP mnpeacTaBiseT coOOW TOHUPOBAHHOE

CTCKIJIO.

CornacHO OAHOMY BapUaHTy OCYILIECTBJIEHMs] HACTOSILEro
N300peTeHNsl CTEKJISTHHBIN JINCT UMEeT 3HaUeHHe MPOIYCKAHUsS CBETa HUXKE, YeM
3Ha4eHHUE TNPOINyCKaHUs HH(PPAKpacHOro wu3nydeHus. B wacTHOCTH, COrjIacHoO
APYrOMy BapHaHTy OCYINECTBJIEHHS HACTOSINEro HW300pETeHUs] BEIMYHHA
CBETOIPOIyCKAaHUSI B BUAUMOM J1uamna3oHe MeHbwie 10%, a BenuuuHa

nponyckanus B OJmkHeM HHPPaKpaCHOM Auana3oHe Bbime 50%.

CornacHo Ipyromy MPEUMYIIIECTBEHHOMY BapUaAHTY
OCYIIECTBIICHHs H300pETEHHUsT HA CTEKJISIHHBINM JINCT HAHECEHO IO MEHbIIEH Mepe
onHo mpospadyHoe mis MK morsomaromiee (OkpalleHHOE) W/HIH OTpaskaroliee
IMOKPBITUE C LEJIbKO CKPbITh HES3CTETUYHBIA 3JIEMEHT CCHCOpa Ipu BIMJIAAC
CHapyXH, TMpH 3TOM olecreunBas XOpoline padodre XapaKTePUCTUKH. ITO
MOKPBITHE MOJKET, HAMPUMED, COCTOSATh, MO MEHBIIEW Mepe, W3 OMHOTO CJOsi
YepHOH KpacKH, HMEIOINEro HyJieBoe (WM O4YeHb HHU3KOE) MpPONyCKaHHE B
BUAUMOM OINTUYCCKOM OHAMa30HC, HO HUMCIOLICTO BBICOKYIO MNPO3pavYHOCTHL B
uH(}paKpacHOM AMana3oHe, MPEACTABMSIONIEr0 HHTEPEC i MpUMeHeHus. Takas

Kpacka MOXKET OBITh noJjiyd€Ha H3 OpraHUYCCKUX COGHHHGHHﬁ, TaKHUX Kak,
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HanpuMep, KOMMepPYECKH AOCTYIHbIE MPOAYKTHI, mpousBonumele Seiko Advance
Ltd. wmm Teikoku Printing Ink Mfg. Co. Ltd., koTtopble MoOryr nocturartb
nponyckanus < 5% B auamazone 400—750 M u > 70% B nuamasone 850-1650
HM. [lokpbITHe MOXeT OBITh HaHECEHO Ha MOBepxHOCTb (-u) 1 wwumm 2 s
OMHOYHOT'O 3JIEMEHTa aBTOMOOMJIBHOTO OCTEKJIEHUS] WJIM Ha MOBEPXHOCTH (-1) 1
w/wm 4 IS MHOTOCJIOWHOTO aBTOMOOMJIBHOTO OCTEKJICHHSI, B 3aBUCHMOCTU OT

€ro J0JIrOBECYHOCTH.

B cootBercTBMM C IpPYyrMM ~ BapUaHTOM  OCYLIECTBIIEHHS
HACTOSAILIEr0  M300pPETeHUs]  CTEKJSIHHbIA ~ JIMCT  MOXKET  OBITh  MOKPBIT
MHOTOCJIOHHBIM  TOKPBITHEM, ONTHMH3HPOBAHHBIM Ui W30HPATETbHOTO
OTpa’KeHHs BUAMMOIO JHana30Ha NpU coxpaHeHnu Beicokoro MK-nmpomyckaHus.
Takum 00pa3oM, TOCTHrarOTCs HEKOTOPbIE CBOMCTBA, TaKHeE KaK HaOII0JaeMble Ha
nponykre Kromatix®. OTtu cBoiictBa obecneunBaroT Huskoe obmee HK-
MOTJIOLEHUE BCEW CHUCTEMBI, KOIZla TaKOM CJIOW HAaHECEH Ha COOTBETCTBYHOLIUN
coctaB crekia. [TokpsITHE MOXKET OBITH HAHECEHO Ha MOBEPXHOCTH (-1) 1 w/mmm 2
IUI OAMHOYHOTO 3JIEMEHTa aBTOMOOMJIBHOTO OCTEKJIEHUS! MJIM Ha NOBEPXHOCTH (-
1) 1 w/unu 4 nns MHOTOCJIOWHOIO aBTOMOOMJIBHOTO OCTEKJIEHUsI, B 3aBUCUMOCTHU

OT €ro JOJI'OBCYHOCTH.

CornacHo  Hacrosiemy — uzoOperenmto  mpubop  LiDAR
NPENCTaBIsieT COOOM ONMTOAIEKTPOHHYIO CHCTEMY, COCTOSIIYIO U3 IO MEHbIIEH
Mepe JIa3epHOro MepefaT4yuka, MO MEHbIIeH Mepe MPUEMHHKA, COMEPIKaIlero
cBerocoOmparenpb (TEJIECKON WM JAPYIY0 ONTHKY), W IO MEHbIIeH wMepe
¢doroneTekTopa, KOTOPBI mpeodpasyer CBET B SJIEKTPUUECKHUNA CUTHAI U CUTHAJ

LENOYKHU 3JIEKTPOHHOIN 00padOTKH, U3BJIEKAIOIIEH NCKOMYIO HHDOPMALIHIO.

LiDAR pa3memeH Ha BHYTPEHHEH NOBEPXHOCTH CTEKJIIHHOTO
aucTa (2 UMEHHO Ha MOBEPXHOCTU 2) B CIIydae OCTEKJICHHs, COCTOSIIErO U3
OIHOTO CTEKJISIHHOTO JINCTa, B 30HE, HE cozepxainell ciod HHppPaKpacHOro

¢unbTpa.



10

15

20

25

17

[IpenmouturensHo  LiDAR  pasmemen B BepxHed uacTu

OCTCKJICHUS, U bouee NPpEANOYTUTECIIBHO BOJIH3U ACpKaTeIAa 3€pKala.

CornmacHo JpyroMy BapuUaHTy OCYLIECTBJIEHHs HACTOSILEro
n300peTeHrsi aBTOMOOWIIBHOE OCTEKJIEHHE MPEACTAaBIIeT COOOW MHOTOCIOWHOE
ocrekienue, B kotopoM LiDAR pa3memeH Ha BHYTpPEHHEH MOBEPXHOCTH
BHYTPEHHErO0 CTEKJIIHHOTO JINCTA, a4 MMEHHO Ha MOBEPXHOCTH 4, Ha 30HE

CTEKJITHHOTO JICTA, B KOTOPOit oTcyTcTByeT cpenctso UK-dunprparum.

CornacHo  MPEeONOYTHTENILHOMY  BApUAHTY  OCYINECTBIICHHUS
HACTOSAILIEr0 H300pPETeHUs] aBTOMOOWMIIBHOE OCTEKJIEHHE MPEACTaBIsieT COOOM
BETPOBOE CTEKJIO. Takum 00pa3oM, YCTPOWCTBO AMCTAHIMOHHOTO W3MEPEHUs
napamMeTpoB Ha OCHOBE MH(PAKPACHOTO M3JIyYEHUs] pa3MEIEeHO Ha MOBEPXHOCTH
4 BeTpPOBOrO CTEKJia Ha 30HE, HE COIepskalleil oTpakaromuil wH(pakpacHoe
U3JlydeHue CJIOW. JIeHCTBUTEIBHO, B Cllyd4ae MOKPBITUS, OTPAXKAKOLIETO
nH(ppakpacHoe HM3JIy4YeHHE, 30HA, HE COAEpKallas MOKPBITHE, 00ecreunBaeTcs,
HampuMep, IMyTeM VyAajJeHHUs MOKPBITUS WM MAcCKHUPOBAHMS TakuUM 00pas3oM,
gyroOb1 LIDAR pacnonarancst Ha 3Toit obnactu 0e3 NOKPBITUS HA MOBEPXHOCTU 4
(MMM Ha TOBEPXHOCTH 2 B CJy4ae OCTEKJEHMs, COCTOALIEr0 W3 OIHOTO
CTEKJISTHHOTO JIHCTa) Ut obecniedeHus ero ¢pyHkuuoHanpHocT. He copepikamas
NOKpBITHE 00NacTh, Kak NpaBwio, uMeeT (opMy U pasmepbl YCTPOICTBa
JAMCTAaHIIMOHHOTO U3MEPEHUs TapaMeTPOB HAa OCHOBE MH(PPAKPACHOTO H3JTYyUESHHS.
B caywae tuteHku, mornomaromed HHQpaKpacHOe U3NyYEeHHE, IUICHKA
pazpesaercs o pazmepam LiDAR Takum obpasom, urodsl LIDAR pacnonarancs

Ha 3TOH obnactu Oe3 IIIeHKH [Tt o0ecTieueHns ero (PyHKIIMOHATBHOCTH.

CormacHO OJHOMY BapUaHTy OCYIUECTBJICHUS HACTOSIIEro
n300peTeHnss aBTOMOOMJIBHOE OCTEKJIGHHE IPENCTaBIIsIeT COOOH YIBTPAaTOHKOE

OCTCKJICHHEC.

IIpenMymieCTBEHHO  YCTPOWCTBO AMCTAHLMOHHOTO H3MEPEHHUs
napamMeTpoB Ha OCHOBE HMH(PAKPACHOTO M3JIYYEHHs OINTHYECKH COEIUHEHO C

BHYTPEHHEH IMOBEPXHOCTBK OCTEeKJIeHUs. Hampumep, MOXHO HCIOJIB30BATh



10

15

18

MSITKUH MaTepuall, KOTOprfI COOTBETCTBYECT IMOKA3ATCIIIO MPCJIOMIICHUSA CTCKJIa U

BHenHel auH3sl LIDAR.

CornacHo IpPyroMy IIPEUMYIIECTBEHHOMY BapUaHTY
OCYLIECTBJICHHsI HACTOSIIEr0 HW300pPETeHUs] CTEKJSIHHBIA JIUCT TOKPBIT IO
MEHbIIIEH Mepe OAHUM MPOTHUBOOTPaAXKAKIKUM clioeM. lIporuBooTpaxkaromuii
CJIOM COTJIACHO HACTOSALIEMY H300pPETeHUIO, HANPUMEpP, MOXKET MPENCTaBIIATh
co0oH Cloi Ha OCHOBE MOPHCTOrO AMOKCHUAA KPEMHHS C HH3KHUM TIOKa3aTesieM
NPEJOMJICHUs] HWJIM OH MOXET COCTOSITb U3 HECKOJNbKHX CJIoeB (ITakeT), B
YaCTHOCTU MaKeTa CJIO0EB JUAIEKTPUUYECKOro MaTepuasa ¢ YepeoBaHueM CIIOEB C
HU3KUMU U BBICOKMMH [TOKA3aTENSIMU NPEJOMIIEHUs U KOHEUYHBIM CIIOEM C HU3KUM
NoKaszarejeM TnpeloMiieHus. Takoe TOKpBITHE MOXKET OBITh HAHECeHO Ha
NMOBEePXHOCTH (-1) 1 w/vin 2 1j1si OMMHOYHOTO OCTEKJICHUS WJIM Ha TIOBEPXHOCTH (-
) | w/umm 4 ansd MHOTOCJIOHHOTO OCTeKJIeHus. Takke MOXHO HPUMEHSTb
TEKCTYPUPOBAHHBIA CTEKJISTHHBIM JHCT. Takke MOryT OBITh HCIIOJNB30BAHbBI

TEXHOJIOTHUU TPABJICHUA UJIN IIOKPBITUA BO n30exaHme OTpPAXKECHUS.
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dopmyJia u3odpeTeHust

1. ABTOMOOHJIbBHOE OCTEKJIEHHUE, COMepIKalee:

a. 10 MEHbLIeH Mepe OAWH CTEKJSHHBbIA JINCT, UMEIOIIUN
ko3 dumment mornomenns or 5 M™ 10 15 M B auanasoHe
JUIUH BOJIH OT 750 mo 1650 HM U MMeEOINUI BHEIIHIOK

MOBEPXHOCTh M BHYTPEHHIOIO TOBEPXHOCTB,
b. wunHppakpacHblli GUILTP,

r7le Ha BHYTPEHHEH MOBEPXHOCTU CTEKJISIHHOTO JIMCTa B 30HE, HE COJeprKalleil
cioii  mH(ppakpacHOro (UIBTpa, pa3MEIIeHO YCTPOHCTBO IUCTAHIIMOHHOTO
U3MEPEHHsI MapaMeTPOB Ha OCHOBE MH(PAKPACHOTO M3JIyUEHHs B TUANa30He JUINH
BOJIH OT 750 1o 1650 HM U MpPeANnOYTUTENBHO B JUANa30He JJIMH BOJIH OT 750 1o

1000 um.

2. OcreksieHue 1o n. 1, oTIMYarOIIeecs: TeM, YTO IO MEHBLIEH Mepe

OMIMH CTEKJIAHHBIH JIUCT UMeeT K03 (pHIHEeHT normomeH s ot 5 M~ 10 10 M™.

3. Ocrexnenue 1mo 1. 1 wimu 1. 2, OTJMYAIOLIEECS TEM, 4YTO
YCTPOMCTBO AUCTAHLIMOHHOTO U3MEPEHUS apaMeTPOB Ha OCHOBE MH(PaKPacHOTO

N3JIy4Y€HUA ONITUYCCKU COCAUHEHO C BHYTpeHHeﬁ MOBEPXHOCTBHO OCTCKIICHUA.

4. ABTOMOOMJIPHOE OCTEKJIEHHE [0 JIFOOOMY M3 MpPeIbIayLIHX
NYHKTOB, OTJHMYAIOINEECss TEM, YTO OCTEKJICHHE TNpPEeACTaBiIsieT CcoOoi
MHOT'OCJIOHHOE OCTEKJIEHHE, COAeprKallee HapyKHbIe U BHYTPEHHHE CTEKIISTHHBIE
JHUCTBI, HACJIOGHHbIE C 10 MEHbIIEH Mepe OJHUM TEePMOIUIACTUYHBIM
NPOMEXYTOYHBIM CJIOEM, W TIPU 3TOM HApyXKHble M BHYTPEHHHE CTEKJISIHHBIC
JHUCTBl TIPEACTABIAIOT COOOH CTEKISIHHbIE JINCTBI C  BBICOKUM YPOBHEM
MPOMYyCKaHus OJIMKHErO MH(PPAKPACHOTO W3NY4YEHHs, UMEIoLIue Kod3(pUIIMEeHT

1

normomennss or 5 M mo 15 M m IIPUYEM YCTPOMCTBO IHMCTAHLIMOHHOIO

U3MEPEHUs] MapaMeTpoB HA OCHOBE HMH(PAKPACHOIO H3IyUEHHs Pa3sMELIEHO Ha



20

MOBEPXHOCTH 4.

S. Ocrexnenne 1o JOOOMYy M3  NPEABIAYIIUX  IYHKTOB,
OTJIMYAKOINEeCs TE€M, YTO €ro 3Ha4eHHe NPONYCKAHUs CBEeTa HIDKE, YeM ero

3HaYEeHUE TPOMyCKaHUs OJIMKHErO UHPPAKPACHOTO U3TYUEHUSI.

6. OcrexieHne 1O JIOOOMY M3  MPEAbIAYIIUX  IyHKTOB,
OTJIMYAKOLIEeCss TeM, YTO MO MEHbIIEH Mepe OAUH CTEKJISHHBIN JIUCT MOKPBIT O
MEHbLIEH Mepe OJHUM MPO3PayHbIM Ui OJIFKHErO WH(PPAKPACHOTO H3JITYYEHUS

TMOKPBITUEM, MMOTTIOIIAIITUM 150050051 OTpaXKaromnum BPII[PIMI:;IfI CBCT.

10 7. OcrexieHue 1O JOOOMY M3  MPEAbIAYIIUX  MYHKTOB,
OTJIMHAKOLIEeCss TEM, YTO IO MEHbUIEH Mepe OIWH CTEKJISIHHBIA JIUCT
XapaKTEPU3YETCs COAEPKAHUEM, BBIPAKEHHBIM B IIPOLICHTHBIX JIOJISX B MEpecUeTe

Ha OOLMI BEC CTEKJIA;

- obmee conepkanue skeneza (B mepecuere Ha Fe203) 0,002-

0,06%;

15
- Cr203 0,0001-0,06%.

8. Ocrekynenne mno moOOMy U3 MNPEOBIAYIIMX MYHKTOB 1-0,
OTJIMYAOLIEeCs TeM, YTO IO MEHbIIeH Mepe OAWH CTEKJISIHHBIA JIUCT
XapaKTEPU3YETCsl COMIePKAaHUEM, BbIPAKEHHBIM B MPOIEHTHBIX JOJISIX B MEpecueTe
Ha o0IIMii BEC CTEKJIA!

20
- obmee conmep:xkanue skene3a (B mepecuere Ha Fe203) 0,002—

0,06%:
- Cr2030,0015-1%;

- C00,0001-1%.

9. OcrexneHne 1o MOOOMYy W3 MPEOBIAYLIMX IYHKTOB 1-6

2

25
OTIMHAKOLIEeCss TEM, YTO IO MEHbIIEH Mepe OAWH CTEKJISIHHBIA JIUCT

XapaKTEPUIYETCsA COACPKAHUEM, BbIPAKCHHBIM B IPOLUCHTHBIX AOJIAX B IEPECUECTE



10

15

20

21

Ha OOLIMH BEC CTEKJIA:

- oburee coneprkanue xenesa (B nepecuere Ha Fe203) 0,02—1%;
- Cr203 0,002-0,5%;
- Co00,0001-0,5%.

2

10. Ocrexnenne mno JrOOOMYy U3 MPEeNbIIyLIMX MYHKTOB 1-6
OTJIMHAKOLIEeCss TEM, YTO IO MEHbIIEH Mepe OAWH CTEKJIIHHBIM JIUCT
XapaKTEPU3YETCs COAEPKAHUEM, BBIPAXKEHHBIM B MPOLICHTHBIX JIOJISX B MepecyeTe

Ha OOLLMH BEC CTEKJIA;

- obmee conmepkaHue skeneza (B mepecuyere Ha Fe203) 0,002-

1%;

- Cr203 0,001-0,5%:

- C00,0001-0,5%;

- Se 0,0003-0,5%.

11. Ocreksenne mo JrOOOMY U3 MYyHKTOB 1—6, OTIHMYAIOIIEECs TEM,
YTO 1O MEHBIIEH Mepe OMHO CTEKJIO MPEACTaBjsieT COoOO CBEPXIPO3pavyHOe

CTECKIJIO.

12. Ocreknenne 1m0  JOOOMY M3 MPEObIOYIIUX  MYHKTOB,
OTJIMYAOINEEeCs TEM, YTO CHUCTEMa CJIOSl MH(PPAKPACHOTO (UIBTPa MPEACTABIISIET
co0Ol MHOTOCIIOWHBIH MaKeT, CoAaepKauuil n-pyHKINOHATBHBIN(-bI€) CIOH(-1) 13
Matepuaia, OTpakarolnero uHppakpacHoe usydeHue, nmpudem n > 1, u n + 1
IV3JIEKTPUUECKUX TMOKPBITUH TaKUM 00pa3oM, YTO KaKAbIH (PYHKLIMOHAIbHBIA

cJion OKPYKEH JUIJICKTPUICCKUMU IMMOKPBITUAMU.

13. Ocrexknenne 1o  JOOOMYy M3 TPEABIAYIIUX  MYHKTOB,

OTJIMYAIOIIEeCs TeM, YTO CUCTeMa CJosi MH(ppakpacHOro ¢GuibTpa MoNydeHa Ha
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OCHOBe cepebdpa.

14. Octeknenne 1o  mMOOOMy W3 TPENbIAyIIMX  MYHKTOB,
OTJIMYAIOIIEeCs T€M, YTO CHCTeMa CJosi MH(ppakpacHOro (GpuiabTpa mpeacTasisier
co0oif TOKpBITHE, B KOTOPOM MPENyCMOTPeHa 30Ha O€3 MOKPBITHS, Ha KOTOPOIi
pa3MeleHo YCTPOMCTBO AMCTAHLIMOHHOTO H3MEPEHHs [apaMeTpOB Ha OCHOBE

UH(PaKPaCHOTO U3TYUEHUSI.

15. Ocrekyienne mno m000My U3 TPENbIIyLINX IyHKTOB,
OTJIMYAKOLIEECs] TEM, UYTO YCTPOMCTBO AUCTAHLIUMOHHOIO HU3MEPEHUs NMapaMeTpOB
Ha OCHOBe HWH(pPaKpacHOro W3NyueHUs mnpencrapiser codoi cucrtemy LIDAR,
OCHOBAHHYIO Ha CKaHUPYIOIIUX, BpAINAOIIUXCs Wiu TBepraoTeabHbiXx LIDAR wu
MO3BOJIFOINYI0  COCTABJIATh TPEXMEPHOE OTOOPAKEHHE OKPYXKEHHS BOKPYT

TPAHCIOPTHOI'O CPENCTBA.

16. Ocreknerne 1no  grOOOMYy W3 NPEABIAYIINX  IYHKTOB,
OTIMYAOINeecss TEM, YTO Ha IIOBEPXHOCTH aBTOMOOUJIBHOTO OCTEKJICHUS

MPEeIyCMOTPEHO aHTUOIMKOBOE TIOKPBITHE.

17. Octeknenne 1o  MOOOMy W3 TPENbIAyIIMX  MYHKTOB,

OTIINMYAOIEEC TEM, YTO OCTEKJICHUE IPEACTABIACT coboii BETPOBOEC CTEKIJIO.
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