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usMepenust mapamerpoB LiDAR; (b) kopmyc, 3akiIrodaroliuii yKa3aHHOE YCTPOWCTBO H3MEPCHUS
mapameTpoB LiDAR u comeprkammii o MEHBIIEH Mepe OTHY HMOKPBIBAIOMIYIO JTMH3Y; OTINYAOIIEMYCS
TEM, YTO 110 MEHBIIECH Mepe YacTh IMOKPBIBAIONICH JIMH3bI M3TOTOBJICHA MO MEHBIIEH Mepe M3 OIHOTO
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mo 1650 uM, mpeanodTuTenbHO B auamnazone ot 750 mo 1050 HM, I 3aIIUTH yCTPOHCTBA M3MEPEHHS
napamerpoB LiDAR ot BHemIHero pa3pyIieHus.
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3amuTHBIN KOpHyC AJi1s1 yCTPOHCTBA H3MEpPEeHHUs MAapamMeTpoB

OBJIACTbh TEXHHUKH, K KOTOPOI OTHOCHUTCS W30OBPETEHUE

Hacrosimee wu300peTeHne OTHOCHTCS K YCTPOHCTBY OOHapy KeHUs,
coziepiKalieMy yCTpOMCTBO wu3Mepenusi mnapametpoB LiDAR, u 3amutHOMY
KOPHyCy, 3aKIIYaioLIeMy YKa3aHHOE YCTPONCTBO H3MEPEHHUs MapaMeTpOB.
VKa3aHHBI  3alUTHBI KOPIYyC COAEPKUT IO MEHbIIEH Mepe OIHY
MOKPBIBAIOIIYIO JHUH3Y. [l0 MeHbIIell Mepe 4YacTh MNOKPBIBAKOIIECH JIMH3bI
U3rOTOBJICHA M3 MO MEHbIIEH Mepe OJHOro JMCTa CTEeKIa, HMEILIEro
K03(pPUIIMEHT MOTJIOUIEHUS] MEHBIIIE YeM 5 M B MamasoHe ITHHBI BOJH OT 750
1o 1650 HM. YKa3aHHBIN 3aLTUTHBIA KOPIYC 00ECTIEYMBAET YIYUIICHHYIO 3aIIUTY
OT BHEILIHErO pa3pylLIeHUs], COXPaHssl MPU 3TOM MPEBOCXOAHOE MPOIYCKAHUE

UH(PaKpaCHOTO U3YUYEHUS.

W3BECTHBIN YPOBEHb TEXHUKH

JIuCTaHLIMOHHBIE YCTPOWCTBA H3MEPEHMs] IapaMeTpoB HAa OCHOBE
MH(PPAKPACHOTO M3JIYYEHUs], TaKhe KakK yCTPOICTBA H3MEPEHHUs MapameTpoB
LiDAR, npeacraBisitoT cOOOW TEXHOJOTUH, KOTOPbIE U3MEPSIOT PACCTOSIHHE IO
LIEJIU TIOCPEACTBOM OCBEILEHUsI STOH LIEJIM UMITYJIbCHBIM JIA3€PHBIM U3JIy4€HUEM U
W3MEPEHUs] OTPAKEHHBIX UMITYJIbCOB C MMOMOIIBIO AaTYMKa. Pa3nuuus BO BpeMeHU
BO3BpATA Jla3epa M JJIMHAX BOJIH MOTYT 3aTeM OBbITh MCIIOJIb30BAHbI IJIS1 CO3AaHUS
UPPOBBIX TPEXMEPHBIX HM300pAKEHUN LeTu. OTU HHCTPYMEHTHI OOBIYHO
UCTIOJIb3YEOTCS B MPOMBILUIEHHBIX, OBITOBBIX U APYTHUX OOJNACTAX MPUMEHEHHS
NIl W3MEpPEHHs]  [apaMeTpOB  MEPEeMEINeHHs,  MOJIOKEHHs,  OJH30CTH,
€CTECTBEHHOI'O0 OCBELIEHHUs], CKOPOCTH W HAIpaBJIEHUs. YCTPONCTBA HU3MEPEHHUs
napamerpoB LIDAR umeroT mmpokuii criekTp oOjacTeil mpUMeHEeHHs], KOTOPbIe
MOTYT OBITh BO3AYIIHOTO U HA3€MHOT0O THIA. Bo3nymHble ycTpoiicTBa n3MepeHus
napameTpoB LiDAR cBsi3aHbI C jeTaTeNbHBIM YCTPOHCTBOM, TAKUM KaK CaMOJIET,

BEpTONIET, APOH M T.A. HaszemHble 0oOmacTM mnpuUMEHEHHs MOIYyT OBITH Kak
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CTaLIMOHAPHBIMH, TaK U MOOUIBbHBIMHU. CTallMOHAPHOE HA3€MHOE CKAaHHUPOBAHHE
NEHCTBUTENIBHO SIBJISIETCS HAaOOJIee PaCIPOCTPAHEHHBIM METOIOM HCCIIEIOBAHMS.
MoOunbHOE CKaHHUPOBAHHE MCIONB3YEeTCS] Ha JBIDKYLIEMCS TPAHCIOPTHOM

cpencrae At cOopa NaHHbIX I10 MyTH.

VYerpoiictBa u3mepenus napamerpos LIDAR mupoko HConb3yoTes A
CO3/1aHUsl KapT C BBICOKUM pa3pelLIieHHeM, C MPUMEHEHUSIMH, CpPEeOu MPOUero, B
CEeJIbCKOM XO3sIIICTBE, HaIlpUMep, ANl KapTHUPOBaHUS YPOXXAWHOCTU WU IS
NPUMEHEHUS COOTBETCTBEHHO JOPOTOCTOSILIETO YAOOPEHHs, B apXEOJIOTHH,
HampuMep, Ul MPEeNOCTaBIeHUsT 0030pa LIMPOKHX HENPEPbIBHBIX OOBEKTOB,
KOTOpbIe MOTYT OBITh HEPAa3JIMYMMBbl Ha 3€MJIe; B ABTOHOMHBIX TPAHCIIOPTHBIX
CpeAcTBaxX, HampuMmep, ANl OOHAPYXKEHHs M YKJIOHEHHS OT MPEMATCTBHHA IS
0e30macHOro ympaBJIeHUs] B OKPYKAIOIIUX IPOCTPAHCTBAX, B aTMOC(HEPHOM
AUCTaHLIMOHHOM 30HAMPOBAaHUM U METEOPOJIOTMU; B BOCHHBIX NPUMEHEHMSIX,; B
¢u3uke W acCTPOHOMHMHM, HampuMmep, MAJIS HU3MEPEeHUs MoyokeHus JIyHbl,
NPOM3BENEHUS] TOYHBIX TIJIOOANBHBIX TOMOrpaUUecKux ChEMOK IUIAHET, B
pOOOTOTEXHUKE, HANpUMEp, AN BOCIPHATHUS OKpY’KaroIleH Cpeabl, a TaKxke
kiIaccupukaun  O0bEKTOB st obecriedeHus:  O€30MacHOW — MOCAIKH
poOOTHU3UPOBAHHBIX U MNIJIOTHPYEMBIX JIETATEIbHBIX aIllapaToB C BbICOKOH
CTETIEHbID TOYHOCTH, B KOMOHMHALIMM BO3AYIIHBIX M MOOWMJIBHBIX HAa3€MHBIX
ycTpoiicTB u3Mepenusi mapametpoB LiDAR nmns tonorpaduueckoil CheMKH U
COCTaBJIEHMsI KapT, ONTUMHU3ALMU BETPOBON SJEKTPOCTAHLMH, HarpuMmep, IJs
YBEJINYEHHUST BHIPAOOTKH SHEPTUH OT BETPOBBIX AJIEKTPOCTAHLUN MyTEM TOYHOTO
U3MEpPEHUs] CKOpOCTell Berpa W TYypOYJEHTHOCTH BETpa, B pPa3BEPTHIBAHUH
(OTOSTEKTPUUECKON CONHEYHOH »HEPIrUH, HANpUMep, I  ONTUMH3ALHH
COJTHEYHBIX (DOTORNIEKTPUYECKHMX CHUCTEM Ha YPOBHE TOpOIa IOCPEACTBOM
OTpefieNIeH!s] COOTBETCTBYIOLIMX BEpPXYLIEK KpBILUI U OINpeleseHHs IMOoTepb Ha

3aTCHCHHUC.

B wactHOCTH, B 00NaCTH aBTOHOMHBIX TPAHCHOPTHBIX CPENCTB TEKYyINas
TEHJIEHIIMsI OTPACIM 3aKJII0YaeTcs B pa3padoTKe NeHCTBUTENbHO aBTOHOMHBIX

aBromoOmneli. UtoObl npuOMM3UTBCS K TakoMy Oynaymemy ¢ CHCTEMOH
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ABTOMATHUYCCKOTO  YIIPABJICHUA, KOJIMYCCTBO OATYHUKOB B TPAHCIIOPTHBIX
CpencTBax 3HAYUTENBHO YBEIUYUTCS. YCTPOWCTBA H3MEPEHHs MapaMeTpOB
LiDAR wurparoT BaKHYIO poib B 3TOH pa3paboTke, oOecrieunBasi HEOOXOIAUMYIO
CEHCOPHYIO OOpaTHYIO CBsI3b OT OKPY’KAarolIedl Cpeibl TPAHCIOPTHBIX CPENCTB,

OKpy>karorei ux Ha 360°.

VerpoiictBa  m3Mmepermuss  napameTpoB  LIDAR  #elcTBUTENBHO
UCTIOJNIB3YIOTCS. B CaMbIX Pa3HbIX YCJIOBHUSIX M Pa3sHOM OKpPYKaOLIEH Cpeae.
Jlokanusanus yCTpONCTB U3MEPEHUs MapaMeTPOB HMMEET pellarollee 3HAYEHUe
IUISL OCYIIECTBJICHHs] X Hawydmed padoTel. OHU NOJKHBI OBITH PACIIONOKEHBI
TaM, TZ€ MM MOXET OBITh TPENOCTABICH CaMblii IIUPOKUH U HamOolee
spdexTuBHBIA 0030p Uenw, NoIekamed usMepeHuro. I[lo 5Toil mpudmHe
ycTpoiictBa m3MmepeHust mnapamerpoB LiDAR o0OpMHO OuYeHb NOABEPIKEHBI
BO3JIEHCTBHIO OKPYXKArOIel cpeapl U MOTYT OBbITh TMOBPEKAECHbI BHELUTHUMH
YCIOBHUSAMH, KOTOpPbIE MOTYT OBITh OYE€Hb HKCTPEMAIbHBIMH M JKECTKUMH.
CrnenoBaTenbHO, CyIIECTBYET HEOOXOAUMOCTH 3alUTHI YCTPOHCTBA H3MEPEHUs

napamerpoB LIDAR ot BHemHero paspyuieHus.

[Tpenpinyuiyie MOKOJEHUs YCTPOWCTB M3MepeHus mnapamerpoB LiDAR
OCHOBBIBAJIUCH HA U3JYYEHUH OT OJJHOTO A0 HECKOJBKHUX CBETOBBIX UMITYJIbCOB. B
OTJMYME OT 3TOro, HOBoe mokoyieHne LiDAR wumeer BbICOKOE pa3pelieHue,
OCHOBaHHO€ Ha M3JIyUeHUU U TMPHUEME MHOXKECTBA CBETOBBIX WUMITYJIbCOB. JTU
ycrpoiictBa uaMepenusi napametpoB LIDAR TpeOyroT oueHb BBICOKHX YpOBHEH
NPONMYyCKaHUsT HWHQPPAKPACHOTO U3JYYEHUS JUIsi OTOOpakeHHsl (PU3MYECKUX
XapaKTePUCTHK C OYE€Hb BBICOKMM pa3pelIeHHEeM U MOJy4eHHs] Ype3BblYailHO
TOYHBIX pe3ysbTaToB. Clen0BaTeNbHO, HOBOE MOKOJIEHHE YCTPOMCTB HU3MEpPEHUs
napametrpoB LiDAR HamHoro OGonee TtpeboBaTenmbHO B TOM, YTO Kacaercs
ONTUYECKUX CBOMCTB M, CII€OBATEIbHO, HE TIOJHOCTBIO COBMECTUMO C

OOBIMHBIMHU MNOKPbIBAKOIIUMH JIMH3aMHU 3alllUTHOI'O KOpITyCa.

OObIuHBIE MOKPbIBAOINUE JIMH3blI MOIYT ObITb WM3TOTOBJIEHBI U3

IUIACTMACChl, YTO OOEeCTeYMBaeT HaJJIexaliee MpONyCKaHue HHPPaKpPacCHOTOo
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U3JIy4YeHUs, HO [JejJaeT WX  HEKAYeCTBEHHbIMH C  TOYKH  3PEHHUs
IPOJOJDKUTENBHOCTH CpoKa Ciy»kObl. IlnacTmacchl AeicTBUTENBbHO OONMAnar0T
IJIOXOM YCTOWYMBOCTBIO K LlapanuHaM, IMJIOXOH MEXaHWYECKOW MPOYHOCTBIO U
XUMHYECKOW yCTOHUMBOCTBIO. Jpyrue OOBIYHbIE MOKPBIBAIOIINE JHMH3bI MOTYT
UCTIONIb30BaTh CIELHAIbHBIE CTEKIa ¢ BBICOKHMM MPOMyCKaHWEM HH(PPaKPaCHOrO
U3JIy4E€HUS] W XOpOIIeH MPOYHOCTbIO, HO OHH OYE€Hb JOPOTM U CJIOXKHBI B
W3rOTOBJIEHUH U HE MOTYT OBITh HCIOJIb30BaHbI MPH OONbIIKMX pa3mepax. Takke
OOBbIYHBIE TIOKPBIBAOIIHE JIMH3bI H3TOTOBJIEHbI M3 OOBIYHOIO JIUCTA CTEKJIA.
OnHako OHM He 00eCmeYMBAIOT HEOOXOAUMOE MPOMyCKaHUE HH(PPAKPACHOTO
U3JTydeHus1, OCOOEHHO JIJIsl HOBOTO MOKOJIEHHsI YCTPOUCTB H3MEPEHHSI TTapaMeTPOB
LiDAR. CrnenoBaTenbHO, CYIIECTBYeT NOTPEOHOCTh B 3KOHOMUYHOU M MPOCTOU
NOKPBIBAKOIIEH  JIWH3e, O0ecrneynBaromeil  MPEeBOCXONHOE  MPOIMyCKaHHE
UHQpPAKpPaCHOTO U3JIyYEHHUs, a TakkKe HEOOXOAUMYK MEXaHHUYECKYH U

XUMUYECKYIO YCTOMUUBOCTD K OKPYIKAIOLIEH cpere.

Kak Hu cTpaHHO ObUIO OOHAPYXKEHO, YTO 3AIIUTHBIA KOPIYC COTJIACHO
HACTOSIIEMY  M300PETeHHIO, COAepKallMii 1O  MEHbIIeH Mepe  OIHY
MOKPBIBAKOLIYIO JIMH3Y, IIPU 3TOM IO MEHbLIEH Mepe 4acTh MOKPBIBAIOILEH JIMH3bI
U3rOTOBJIEHA M3 1O MEHbLIEH Mepe OJHOIO JIMCTa CTeKJa, HMMEIOLIEro

-1
K03} HULIHMEHT MOTJIOMEHHs] MEHbIIE YeM 5 M B AMAaNa3oHe JJUHBI BOJH OoT 750
no 1650 M, obecrneunBaer TpeOyemblii BBICOKMH YpOBEHb MPOIYCKAHUS
UH(PaKPACHOTO UNYUYEHHUSI, & TAK)KE HEOOXOIUMYI0 MEXaHUYECKYIO MTPOYHOCTDb U

XUMHYECKYI0 YCTOWYMBOCTb [T YCTPOHCTBA n3MepeHus mapamerpos LiDAR.

KPATKOE OINMCAHUE U30OGPETEHUA

Hacrosimee wu300peTeHne OTHOCHTCS K YCTPOHCTBY OOHapy)KeHUs,
comepkameMy (a) ycrpoiictBo m3mepenus mapamerpos LiDAR; (b) xopmycy,
3aKJTIOYAOIEMY YKa3aHHOE YCTPOHCTBO wusMepeHusi mnapamerpoB LiDAR wu
cojieprKalleMy 10 MeHbIIeH Mepe OAHY NOKPbIBAIOLIYIO JMH3Y,; OTINYAIOIIEMYCs]
TEM, 4YTO IIO MeHbIIei MEpPE YacTb HOKprBaIOLLIefI JIMH3bI HU3rOTOBJICHA U3 IIO

MEHbIIeH Mepe OIHOrO JINCTA CTEKJIA, WMEIOIIero Ko3(p(UIMEHT MOTJIOMEeHNs
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MeHbIle 4YeM S M B Auana3zoHe AJguHbl BOJIH oT 750 pmo 1650 BM,
NPEANOYTUTENBHO B auanasone ot 750 no 1050 M, Gojee mpennouTUTENbHO B

nuarmnaszoHe oT 750 o 950 um.

Hacrosiimee = u3o0pereHre  TakKe  OTHOCHUTCS K MPUMEHEHHIO
NOKPBIBAIOLIEH JIMH3bL, M3FOTOBJIEHHONH W3 IO MEHbLIEH Mepe OJHOro JIMCTa
CTEKJIa, UMEIoIIero Kod(UIIMEHT MOTIOLIEH:s MeHbIe 4eM 5 M B JHualas’oHe
nuHbl BOJMH OT 750 nmo 1650 HM, mpeanoyTuTenpbHO B AuamnaszoHe ot 750 no
1050 1M, Oonee mpennmoOUTUTENBHO B AuanasoHe oT 750 mo 950 HM, mJis 3amuThI

ycTpoiicTBa n3mepenus napamerpos LIDAR ot BHeUIHero paspymeHus.

HOJAPOBHOE OIIMCAHHUE

YcTpolictBo  OOHapy»KeHUsi COTJIACHO — HACTOSIIEMY  HM300pETEHUIO
COIEPIKUT YCTPOHCTBO m3MepeHHs: mapamerpoB LiIDAR wu 3ammurtHbIi Kopmyc,
3aKJIOYAIOINUI  yKa3aHHOE yCTPOHCTBO wu3MepeHus mnapamerpos LiDAR.
3alUTHBIA KOPIYC COAEPKUT MO MEHbIIEH Mepe MOKPBIBAIOILYIO JIMH3Y, IPUYEM
[0 MEHbLIEH Mepe 4acTh IMOKPBIBAOLIEH JHMH3bl W3rOTOBJEHA U3 MO MEHbLIEH
Mepe OJIHOTO JIUCTA CTEKJIA, UMEIOIIEro Ko3(PpPHUIHUEHT MOrIOIEeHNs] MEHbIIE YeM

Smls nuana3oHe MIUHBI BOJH oT 750 mo 1650 HM.

YcrporictBo u3Mepenusi mapametrpoB LiDAR cornacHo HacTosiemy
u3o0pereHnto (Takke obo3Hadaemoe kak Lidar, LIDAR uaun LADAR — xotopoe
sBisiercs: cokpamenueMm ot «Light Detection And Ranging» («oOHapyxeHune u
onpeeNeHne NaJbHOCTH C TIOMOIIBIO CBETAY)) MPENCTABISIET COOOM TEXHOJIOTHIO,
KOTOpasi U3MEPSIET PACCTOSHUE TOCPEACTBOM OCBEINEHHs IeJH MH(PaKpaCHBIM
(UK) nasepHbIM CBETOM H HU3MeEpseT OTPAKEHHBIE HMMITYJbChl C TOMOIIBIO
naTtynka. PaccTossHME [0 Lend Ompenensercs NOCPEACTBOM PErHCTpaLuH
BPEMEHH MEXIy IMEePeNaHHbIMH W pACCeIHHBIMH OOpaTHO WMITyJIbCAMH U
MOCPENCTBOM HCIIOJIb30BAHUSI CKOPOCTH CBeTa sl pacdyera MpOHIEeHHOTro
paccTosiHUsl. 3aTeéM €ero MOXKHO HCHOJb30BaTh [UIA  CO3JaHHUs LH(POBBIX

TPEXMEPHBIX N300paskEeHUH LIeH.
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LiDAR wumeroT mupokuii criektp obsacteli NpUMEHEHUs], KOTOpPble MOTYT
ObITb BO3AYLIHOTO WJIM HAa3€MHOTrO THIOB. Il 3THX pa3HBIX THIOB oOyacreit
NpUMEHeHHusT  TpeOyITCS ~ CKaHepbl € PAa3JMYHBIMH  TEXHHUYECKUMHU
XapaKTePUCTHKAMHU B 3aBHCUMOCTH OT HAa3HAYEHUs JaHHBIX, pa3Mepa 0OacTy,
NOoAJeKaled 3axBaTy, HEOOXOAMMOIrO J[Wala3OHa W3MEPEeHUH, CTOMMOCTH

00OpyIOBaHUS U T. .

B uenom, ycrpoiictBo m3mepenust mapamerpoB LiDAR mpencrasnser coboii
ONTO3JIEKTPOHHYIO CHCTEMY, KOTOpasi COCTOUT U3 HECKOJIBKUX OCHOBHBIX
komrnoHeHToB: (1) 1m0  MeHbmeH  Mepe  JIa3epHOTO  IMepenaT4HKa.
[IpenqnoururenbHo, 4YTOOBI JIa3epHBIH TMEpPENaTYUK YCTPOWCTBA H3MEPEHHS
napametpoB LIDAR cornacHo HacTosieMy H300pETeHHUIO NepeaaBal B OCHOBHOM
B HH(paKkpacHOM JIHarna3oHe JUIHHBI BOJH OT 700 HM 10 1 MM, MPenrnodTUTETHHO
B OmkHEM MH(ppPaKpacHOM Jauamna3oHe JINHBI BOJH OoT 780 HM 1o 3 MKM, Oonee
NPEATNOYTUTENBHO B JMANa30He JUIMHBI BOJIH 0T 750 mo 1650 HM; (2) mo meHbLIei
Mepe NpPUEMHHKA, COAEpIKallero cperocobuparenb (TEIecKon WIM JPYIVIo
ONTHUKY). JIOCTYIHBI HECKOJBKO TEXHOJOTUH CKaHUPOBAHMS, TaKHe KaK IBOWHBIE
KOJIEOTIOLIIMECsT IIIOCKUE 3epKaia, KOMOWHALNS ¢ MHOTOYTOJIbHBIMU 3€pPKajlaMU U
CKaHepaMH C IBYMsl U3MEPUTENbHBIMU OCsiMU. ONTHYECKHE BAPUAHTBI BIIMSIIOT Ha
YIJIOBOE pa3pelueHre U JUana3oH, KOTOpble MOIyT ObITh OOHapy»keHsl. [[pipouHoe
3epKaJlo0 WM  CBETOHENMUTENIb  MOIYT  HCIIOJNb30BaTbCd B KauecTBe
cBerocobuparenei. (3) mo MeHblIel Mepe GOTOnEeTEKTOpA, KOTOPBIH npeodpasyer
CBET B OJJICKTPUYECKUI CHTHAN, M CHTHAJIA LENH 3JIEKTPOHHOH 00paloTKH,
KOTOPBIH M3BJIEKAET 3ampamnaeMyo HHpopmaruro. OOBIYHO UCTIONB3YIOTCS JIBE
OCHOBHBIE TEXHOJIOTHH (POTONMPHEMHHUKOB. TBEPIOTEIbHBIE (HOTONPUEMHHUKH,
Takde KaKk KpPEMHHEBbIe JaBUHHBbIE (oToamoapl, wWin (POTOYMHOXKUTENH.
VYerpotictea m3MmepeHuss napametpoB LiDAR, kortopele ycTaHOBIEHbI Ha
MOOMIIBHBIX TIaTOpMax, TAKMX KaK BO3AYIIHbIE CYAHA WJIM CHYTHHKH, MOTYT
TOTMOJTHUTENBHO HYKIAThCA B M3MEPHUTENBHBIX MPUOOpaxX Ul OMPEReNeHUs] UX
aOCOJFOTHOTO TIOJNIOKEHUS] U OPHEHTAlMH M, CJIEIOBATENIbHO, IOTOJIHUTEIBHO

COIEPIKaTh CHCTEMY TOJIOKEHUS W/WJIU HAaBUTALIHH.
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[IpennmouTuTenbHO yCTPOMCTBO M3MepeHHst napamerpoB LiDAR,
TOJUTEXKAIIee UCTIONb30BAHUIO B HACTOAIIEM H300pETeHUH, IPecTaBIsieT coOoM
yCTpoicTBO m3MepeHus napamerpoB LIDAR HOBOro mokosieHus, OCHOBAaHHOE Ha
CKaHUPYIOLIEM, BpAINAKOIIEMCs, MHramomeM wid TBepaorenbHoM LiDAR.
Ckanupyromue win Bpamaromuecs LIDAR UCIONb3yIOT ABUKYIIUECS Ja3epHbIe
Jy4d, B TO BpeMsl KaKk MUTAOIUH 1 TBepaoTenbHblii LIDAR m3nyuaer cBeroBbie

UMITYJIbCBI, KOTOPBIE OTPAKAKOTCS OT OOBEKTOB.

3aIUTHBIN KOPITYC MOKET OBITh U3TOTOBJIEH U3 JIFOOOTO OOBIYHOTO
MaTtepuaia, W3BECTHOrO JJIi HW3TOTOBJICHUS 3alIMTHOTO KOpPIyCa, HampuMep,
JFO0r0o  MOAXONSINETO METAUTHYeCKOro Marepuana (UTFOMUHUR, W T.J.),

miactMaccoporo  marepuana  (PVC, PVC, mOKpBITOro  HOJH3CTEPOM,

)
noyunponwieHa HD, mojaustuieHa u T.4.), HSIMPOHUIIAEMOTO H/¥ITH TTPO3PAYHOTO,
u ux komOmHaimii. Popma kopmyca oObHO Oyzer cBsizaHa ¢ (Gopmoi
ycrpoiicTBa usMmepenusi napamerpos LiIDAR mns nydmeidt 3amuTel. Y CTpoiicTBa
n3mepenust nmapamerpoB LiIDAR Moryt comep:kaTh HECKOJBKO Pa3HBIX 4acTeHl,
KOTOpbIE MOTYT OBITh 3apUKCHUPOBAHBI MJIM MOTYT Bpamarbes. Popma 0OBIMHBIX

LiDAR oTtHOCUTCS K «TpUOOBHAHBIMY YCTPOWCTBAM, KOTOpbIE BBICTYHAIOT Ha

wiatopme, Ha KOTOPOH OHH PACTIONOKEHBL.

S3amuTHbIN KOpmyc OyaeTr comep:kaThb MO MEHbIIEH Mepe OIHY
NOKPBIBAOLIYIO JTUH3Y. Kopryc MOXeT conep kaTh 1B€ NOKPBIBAKOLINE JIUH3bL, U3
KOTOpPBIX OAHA MNpeJHA3HAuY€Ha I M3JIy4eHUs, a Apyras NpeqHa3HaueHa IJis

OTpa’keHUs1, Win OoJiee.

Bo wum3bexanne COMHEHMI, BUAUMBIA CBET OIPENENseTCs] Kak

UMEIIIUN MJIMHBI BOJH B auamna3one oT 400 no 700 um.

CornacHo HacrosimeMy HM300pPETEHHIO JINCT CTeKiIa HMEeT

-1
K03(hPUIIMEHT MOTTIOIEHUsT MEHBIIIe YeM 5 M B AWAria3oHe JUIHH BOJH OT 750 no
1650 am. [Iyie 4MCIOBOTO BBIPAXKEHUST HU3KOIO IOIJIOLIECHMs JIUCTA CTEKJA B
UH(PAKPACHOM IHAra30He, B HACTOSIIEM OMUCAHUU, KO3(PPUIIUSHT MOTIIOLUICHHS

UCTIONB3yeTCs B nuamna3oHe JiauH BonH or 750 mo 1650 am. Kosddunuent
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MOrjomeHus OMnpeacisICTCA OTHOILICHUEM TIOTJIOLNCHUSA K AJIMHE ONTUYECKOIr'o
MyTH, TPONIEHHOTO 3JIEKTPOMArHUTHBIM H3JIyUY€HHUEM B 3aJJaHHOW OKPY KaroLIei
cpene. Ero BeIpakaroT B M. CienoBaTeNbHO OH HE3ABHCHM OT TOJIIHHbI
Marepuajga, HO OH 3aBUCHT OT JJHMHBI BOJH TMOMJIOIAEMOTr0 H3JIyYeHHs U

XUMUYECKON MPUPOABI MaTepUaa.

B cnyuae crexna koaddunmenT nornommenus (L) npu BeIOPaAHHOM
IJIMHE BOJIH A MOXHO paccyutaTb Ha OCHOBAHUH H3MEPEHHOrO IMOKa3aTelis
nponyckanust (T), a Takke mokasareisi npenomyieHuss n marepuana (thick =

TOJIIIMHA), TIPY 3TOM 3HAa4eHHUs N P U T 3aBUCAT OT BBIOPAHHOM JJIMHBI BOJIH A

1 l —(1-p)2 +/(1—p)*+4.T% p?
TOJII[AHA " 2.T.p?

n=—

rae p = (n-1)¥(n+1)>2

Jluct CTeKJia COTJIACHO HaCTOsLIEMY N300pETEHHIO
NPEANOYTUTENBHO UMeeT KO3((UIMEHT MOIJIOIIEH!s] B JUAra30He JJIUHBI BOJH
or 750 nmo 1650 HM, OOBIMHO HCIOJB3YEMOM B ONTHYECKHX TEXHOJOTHSX,
OTHOCSIIUXCSI K HACTOSIIEMY H300pPETEeHHIO, OYeHb HU3KUH IO CPaBHEHUIO C
OOBIYHBIMHU CTEKJIaMU (KaK YHOMSIHYTOE «IIPO3PAYHOE CTEKJIO», Ui KOTOPOTro
TaKoif KO3 MUIMEHT COCTABIIAET MPHOIH3NTENBHO ropsiaka 30 M™'). B uacTHOCTH,
JUCT CTEKJIa COIJIACHO HACTOsIIeMy H300peTeHu0 wumeeT KoddduumeHt

MOIJIOIIEHUS B AUANA30HE JUIMHBI BOJIH OT 750 1o 1650 HM MeHbIIE UeM 5 M

IIpennoyturensbHO, YTOOBI JIHCT CTekJa wuMeNl Kod(hdUIUEeHT
-1 -1
MOTJIONICHUST MEHbBIIIE YeM 3 M HJIM JJaXKe MEHbIIe 4eM 2 M, U Jaxke emne Ooyee

-1 -
MPEANOYTUTENBHO MEHBIIE YeM | M WM Aake MeHblIe yeM 0,8 m L

CornacHO  MpeANOYTUTENBHOMY  BapUaHTy  OCYLIECTBJIEHUS
HACTOAIIEr0 H300pPETeHUs] JIUCT CTeKsia HMeeT KO3(p(UIMEHT IOTJIOIEeHUs
BBILIEYNOMSHYTBIX 3HAY€HUN B Auana3zoHe JuHbl BOJH OT 750 mo 1050 HwMm,

npeanouTuTenbHo ot 750 10 950 HM.
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Huskoe HOTJIOLeHUEe IPEOCTABIISAET JOTIOTHUTEIIBHOE
IPEUMYIIECTBO, 3aKJIOUaromeecs B TOM, 4To Ha KoHeyHoe MK-mpomyckanue
MEHBIIIE BJIUSIET ONTHYECKUH MyTh B Marepuaie. ITO O3HAYALT, YTO IS JaTUUKOB
¢ Oompmmm monem o63opa (FOV) ¢ OompluviMu  yriamMu — pacKpbITHS
HHTCHCUBHOCTDH, BOCIIpUHHUMAaCMas IOJ pa3HbIMU YyIJIaMH (B Pa3HbIX obnacTsax

u3o0pakenust), Oyner 6ojiee paBHOMEPHOM.

CornacHo HacTosimeMy M300pPETEeHHIO JINCT CTEKJIAa U3TOTOBJIEH U3
CTEKJIa, KOTOPOE MOKET OTHOCUTBCS K PA3HBIM KaTErOPHsIM C TOH OCOOEHHOCTBIO,
9TO UMeeT KO3((UIUEHT MOTJIOMEH!sI MEHbIIEe 4eM 5 M B JMarna3oHe AJIUHBI
BOJH OT 750 mo 1650 HM. Takum 00pa3oM, CTEKJIO MOXKET MPEACTaBIATb COOOH
CTEKJIO HaTPHUEBO-KAJIbLIUEBO-CUIMKATHOIO  THUIIA, AITFOMOCHJIMKATHOTO,

OOPOCHIIMKATHOTO U T. 11,

IIpennoututenbHO JINCT CTEKJIA, MMEKOILIUN BBICOKMU YpPOBEHB
NPOMyCKaHUA OMKHETr0 HMH(QPAKpPaCHOrO W3JIy4eHHs, IPEACTaBlseT CcoOOM

CBEPXIIPO3PAUHOE CTEKJIO.

[pennouruTenbHO GA30BBII COCTAB CTEKJIA COMIACHO HACTOSIIEMY
U300peTeHnI0 MpeaycMaTpuBaeT ollnee Conep:KaHue, BhIPAKEHHOE B BECOBBIX

MpOLEHTAax CTCKIIA.

Si0, 55-85%
AlLO; 0-30%
B,0; 0-20%
Na,O 0-25%
CaO 0-20%
MgO 0-15%

K,O 0-20%
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BaO 0-20%.

bonee mnpeamourutenbHO Oa30BBIH  COCTaB  CTEKJIA COTJIACHO
HACTOAIIIEMY H300pPETEHHIO HMeeT CleNyIoIee COMAep)KaHHUe, BBIPAXKEHHOE B

NPOLIEHTHBIX JOJISIX B Mepecyere Ha OOLIHi BeC CTeKa:

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

bonee mpeamodTUTENHHO, MO MPUYHMHAM ~ OOJiee  HHU3KHX
NIPOU3BOACTBEHHBIX 3aTpaT, MO MEHBIIeH Mepe OIUH JIUCT CTEKJIa COTJIACHO
HACTOSILIEMY HW300pPETEHHI0 W3rOTOBJIEH M3 HATPHUEBO-KaJbLIMEBOTO CTEKJIA.
[TpenmMy1IeCTBEHHO, COTJIACHO 3TOMY BapHAHTY OCYIIECTBJICHHUS, OA30BbIi COCTAB
CTEKJIa XapaKTEPHU3YETCs] CONEpPKAaHUEM, BBIPAXKEHHBIM B MPOLEHTHBIX IOJIAX B

riepecuere Ha OOIIMI BeC CTEKIIa:

Si0, 60-75%
Al O3 0-6%
B,03 0-4%

CaO 0-15%
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MgO 0-10%
Na,O 5-20%
K,O 0-10%
BaO 0-5%.

B npononneHume k cBoeMy 0a30BOMY COCTaBy CTEKJIO MOXKET
conepykaTh APyrHe KOMIIOHEHTHI, aJalTHPOBAHHBIE B COOTBETCTBUU C MPUPOIOU

U BEJIMYMHON HeoOXoaumoro 3¢gdekra.

Pemenne, mnpemsio)keHHOE B HACTOSINEM HW300pETEHUH IS
NOJIy4eHUS] O4YeHb MPO3pavyHOro crekna B OmbkHeMm wuH(ppakpacHom (HUK)
U3JIy4eHNUH, KOTOpOoe c1abo BIUSIET WIN HE BIUSET HA €ro 3CTeTUYECKUE CBOMCTBA
WIH €ro LBET, 3aKII0uYaeTcss B OOBbEAMHEHHH B COCTaBe CTEKJIa HEeOONBIIOro

KOJIMYECTBA KEJI€3a U XPOMa B IUAITA30HE KOHKPETHOTO COACPIKUMOTO.

Taxum o00Opa3om, COIJTacHO MEPBOMY BapUAHTY OCYILECTBIEHUS
JUCT CTEKJa NPEANOYTUTENIbHO HMEET COCTaB, KOTOPBIM IpenyCMaTpUBaEeT

coziepyKaHue, BbIPAKEHHOE B MPOLEHTHBIX IOJSIX B Mepecdyere Ha OOmMi Bec

CTeKJIa:
obmree conepskanue Fe (B mepecuere Ha Fe,O3) 0,002-0,06%
Cr,0; 0,0001-0,06%.

Takue cOCTaBbl CTEKJA, COYETAKOLIME HU3KHE YPOBHU JKEJE3a U
XpOMa, TIOKa3aJid OCOOEHHO XOpOIIME XapaKTePUCTUKA B  OTHOIIEHUH
NPONyCKaHUs MHPPAKPACHOTO U3NYYEHHS U MPOSIBISIFOT BBICOKYIO MPO3PAYHOCTh
B BUAMMOM M MAaJO3aMETHOM OTTEHKE, CXOJHBbIE CO CTEKJOM, Ha3bIBAEMbIM

«CBEPXMPO3PAUHbIMY.
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Iogxonsainue

COCTaBhbI

12

CTCKJIa

OITMCAaHbI B

JOKYMEHTE

WO2014128016A1, BKIHOYEHHOM MOCPEACTBOM CCBUIKM B HACTOALLYIO 3asBKY,

TAKHUEC KaK COCTaB JIUCTa CTCKJIA, OIMCAHHBIN HIKE B JAHHOM HOKYMEHTE.

CocraB A (% 110 Becy cocTapa) 1.1
Si0; 72
CaO 9
K,O 0,3
Na,O 14
SOs 0,3
Al O3 0,8
MgO 4,2
OOwee coneprkaHue sxenes3a, BblpakeHHoe B Buzae | 100ppm
Fe,0s
OO0mmee comepskaHue Xpoma, BbipaxkeHHOe B Buze | 20-200ppm
Cn 03
Z[pyme IIoAXOAAIIUE COCTaBbI CTEKJIa ONnuCaHbI B

JOKYMEHTE

WO2014180679A1, BKIHOUEHHOM IOCPEACTBOM CCBUIKH B HACTOSLIYIO 3asBKY,

TaKHE€ KaK COCTaB JIMCTA CTCKJIA, OIMMCAHHBIN HIKE B AaAHHOM JOKYMEHTE.

CocraB A (% 1o Becy cocrapa) 12
Si0, 72
CaO 8,2
K,O 0,01
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NazO 14

SO; 0,3

Al O3 1

MgO 4,5

OOfmee coneprkaHue skeies3a, BbpakeHHoe B Buae | 100-120ppm
F6203

OOfmee comepykaHue Xpoma, BbIpaXeHHOEe B BHue | 3-13ppm
Cr203

Jpyrue mnoaxopsmue COCTaBbl CTEKJIA

Oonucanbl B

TOKYMEHTax

WO2015011040A1 u WO2015011042A1, BKIJIFOUEHHBIX MOCPEICTBOM CCHUIKU B

HAaCTOALIYHO 3as1BKY, TAKHE KaK COCTaB JIUCTA CTCKIIA, OIMCaHHBIN HUKE B JaHHOM

JOKYMEHTE.
CocraB A (% 1o Becy cocrapa) 13
Si0, 80
B,03 13
K,O 1,2
Na,O 3,5
Al Os 2,3
OObmee coneprkaHue jkenes3a, BbIpakeHHoe B Buae | 100ppm
Fe, O3
Obmee comep:kaHue Xpoma, BbIpaxkeHHoe B BHue | SOppm
Cr 03
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Jpyrue mnoaxopsiue COCTaBbl — CTEKJa

OIMIMCaHbI

B

JOKYMEHTE

WO2015011041A1, BkIHOYEHHOM MOCPEACTBOM CCBUIKM B HACTOALIYIO 3asBKY,

TAKHUEC KaK COCTaB JIUCTa CTCKJIA, OIMCAHHBIN HIKE B AaHHOM JOKYMCHTE.

CI’203

CocraB A (% 110 BeCy cOCTaBa) 1.4
Si0; 60
B»0O3 8
MgO 5
CaO 8
Al O3 19
OOmee coneprkaHue sxenes3a, BblpakeHHoe B Buae | 100ppm
Fe, O3
Obmee comepaHue Xpoma, BbIpaxkeHHOe B BHue | SOppm

Z[pyme noaxoadamue COCTaBbl CTCKJIa OIIMCaHblI B OOKYMCHTC

WO2015011043A1, BKIHOYEHHOM IMOCPEACTBOM CCBUIKM B HACTOSIIYIO 3asBKY,

TaKHe€ KaK COCTaB JIMCTA CTCKJIA, OIMMCAHHBIN HIKE B AaAHHOM NJOKYMEHTE.

CocraB A (% 1o Becy cocrapa) 15
Si0, 57.7
K,0 6
Na,O 43
Al,O5 7
BaO 8
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710, 3
SrO 7
MgO 2
CaO 5

OOfmee coneprkaHue jkenes3a, BblpakeHHOe B Buae | 100ppm
F6203

Obmee comep:kaHue Xpoma, BbIpaxkeHHoe B Buue | SOppm
Cr203

Jlpyrue noaxopasiuue COCTaBbl CTEKJa OMNMCAaHbI B JOKYMEHTE
WO2015011044A1, BkIHOUEHHOM IOCPEACTBOM CCBUIKM B HACTOSALIYIO 3asBKY,

TaKHEC KaK COCTaB JIMCTA CTCKJIA, OITMCAaHHBIN HIKE B AaAHHOM NOKYMEHTE.

CocraB A (% 1o Becy cocrapa) 1.6
Si0; 68,42
MgO 4,49
K»0 14,94
Na,O 0,71
CaO 9,32
Al O3 1,84
SO3 0,27
Obmee conepskaHue skenes3a, BeipakeHHoe B Buae | 0,01
Fe, 03
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Obmee comepxaHue Xpoma, BblpaxeHHoe B Buue | 15-50-100

Cr203 (ppm)

CornacHO BTOPOMY BapHUaHTy OCYILIECTBJICHHUS JIUCT CTEKJIAa UMEET
COCTaB, KOTOPBIH XapakTEPU3YETCsl COAEPKAHUEM, BBIPAXKEHHBIM B TMPOLIEHTHBIX

IOJISIX B TiepecyeTe Ha OOLIHii BEC CTEKJIA:

obmiee conepskanue Fe (B mepecuere Ha Fe,Os) 0,002-0,06%
5 Cr03 0,0015-1%
Co 0,0001-1%.

Taxkue cocTaBbl CTE€KJIa Ha OCHOBE XpOMa M KoOanbTa MOKAa3ain
0COOEHHO XOpOIINE XapaKTEPUCTHKN B OTHOIIEHUH OTPaXXEHUs MH(PAKPACHOTO
U3JIy4€HHUs], TIPU 5TOM MPEAOCTABIIAsI UHTEPECHBIE BO3MOXHOCTH B OTHOLUECHHUU

10 »screTMyeckux XapakTepUCTHK/IBeTa (OT HEHTPAJIbHOTO CHHEBATOTO [0
HACBHIIIEHHON OKpacku WM Jaxe Herpo3payHocTH). Iloaxopsimue cocTaBel
crekna onucanel B fokymeHTe WO2015091106A1, BKIIOUEHHOM MOCPEACTBOM
CCBUIKM B HACTOSILIYIO 3asBKy, TAKHME€ KaK COCTaBbl JIUCTA CTEKJA, OMUCAHHBIE

HWXKEC B TaHHOM JOKYMECHTC.

CocraB A (% 110 Becy cocTapa) 2.1 22 23 2.4
Si0, 71,71 71,71 | 71,71 71,71
CaO 8,24 8,24 8,24 8,24
K,0O 0,02 0,02 0,02 0,02
Na,O 142 142 142 14,2
SO, 0,33 0,33 0,33 0,33
AlLO; 1,0 1,0 1,0 1,0
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MgO 4,5 4,5 4,5 4,5

bl

OOmee comepxanue kenesa, | 125 ppm | 86 ppm | 92 ppm 82 ppm

BbIpakeHHOE B BUe FeyOs

OOmee  conmepkanwe  Xpoma, | 44ppm 65 ppm | 6882 ppm | 5070ppm

BbIpakeHHOE B BUne CryOs

Co 3,5ppm | 4lppm | 651ppm 5169ppm

CornacHo TpeTbeMy BapUaHTy OCYLIECTBIIEHUS CTEKJISTHHBIE JIUCThI
HMEIOT COCTaB, KOTOpBIA MpPenNyCMaTpUBAET COJEPKAHHUE, BBIPAKEHHOE B

NPOLIEHTHBIX JOJSIX B IepecyeTe Ha OO BeC CTeKa:

obmiee conepskanue xejnesa (B nepecyere Ha Fe,O3) 0,02-1%
5 Cr,0; 0,002-0,5%
Co 0,0001-0,5%.

[IpeAmnouTHTENBHO COTJIACHO O3TOMY BapUaHTy OCYINECTBIICHHUS

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

Takue cocTaBbl HA OCHOBE XpOMa M KOOAJIbTa UCIIONB3YIOTCS IS

10 mony4eHus LBETHBIX CTEKJISTHHBIX JIICTOB B CHHE-3€J€HOM AWAana3OHE, KOTOpbIE
COMOCTaBMMBbl B OTHOIIEHUM L[BETA M CBETONPOINYCKAEMOCTH C CHHUMHU H
3eJICHBIMH CTEKJIAMH Ha PBIHKE, HO C OCOOEHHO XOPOIIUMH XapPaKTEPUCTUKAMU B
OTHOLIEHUH OTpakeHUsi HH(]PpakpacHOro wuanyueHus. Ilomxozmsimue COCTaBbl
crekna onucanel B fokymeHTe WO2016202606A1, BKIIOUEHHOM IMOCPEICTBOM

15  ccbulkM B HACTOSAINYK 3asiBKY, TaKH€ KAaK COCTaBbl JINCTA CTEKJA, OMUCAHHBIE

HWXKE B JTAHHOM JOKYMCHTC.

Cocras A (% no Becy cocrasa) | 3.1
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Si0, 71,71 71,71 71,71 71,71
CaO 8,24 8,24 8,24 8,24
K,0 0,02 0,02 0,02 0,02
Na,O 14,2 14,2 14,2 14,2
SO3 0,33 0,33 0,33 0,33
Al,Os 1,0 1,0 1,0 1,0
MgO 4,5 4,5 4,5 4,5
Obmee conepkanue skenesza | 400-690 | 323-432 | 310-460 | 200-740
(Fe,03) (ppm)

Obmee conmepkanue xpoma | 330-545 | 230-840 | 176-490 | 97-182
(Cr205) (ppm)

Co (ppm) 29-42 36-152 44-71 27-35

CornacHO ueTBEPTOMY BapHaHTy OCYLIECTBIICHUS JIUCT CTeKJa

MMeeT COCTaB,

NPOLIEHTHBIX JOJSIX B MepecyeTe Ha OOLIHMi BeC CTeKa:

obmree conepskanue xkenesa (B nepecyere Ha Fe,Os3)

Cr203

Co

Se

KOTOPBIM IpeNyCMaTpUBaeT ConepikaHue,

BBIPAXKEHHOE

0,002-1%

0,001-0,5%

0,0001-0,5%

0,0003-0,5%.

B

Takue cocTaBbl CTE€KJIa Ha OCHOBE Xpoma, koOajibTa M CeJieHa

MOKa3aju OCOOEHHO XOpOImHE XapaKTCPUCTUKKU B OTHOLICHUU OTPAKCHUSA
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UH(PaKpPaCHOrO M3JIyUEHHs], IPH STOM 00eCreunBasi HHTEPECHbIE BO3MOXKHOCTH B

OTHOIIEHUH S3CTETHYECKHX XapaKTePUCTUK/LBETa (OT HEHTPaJbHOTO CEPOro M0

ClIerka HACBILIEHHOW OKpacKu B Cepo-OpoH30BOM nuanasone). Iloaxomsimme

CcOoCcTaBbl CTekyiia omnucanbl B nokymeHte WO2016202689A1,

BKJIFOUE€HHOM

MOCPEACTBOM CCBUIKKM B HACTOALIYHO 3asBKY, TaKHME€ KaK COCTaB JIUCTa CTCKIIA,

OIMCAHHBIN B HACTOAIIEM JOKYMCHTE.

CoctaB A (% mo Becy | 4.1 4.2 4.3 44 45
COCTaBa)

Si0, 71,71 71,71 71,71 71,71 | 71,71
CaO 8,24 8,24 8,24 8,24 8,24
K,O 0,02 0,02 0,02 0,02 0,02
Na,O 142 14,2 14,2 142 14,2
SO; 0,33 0,33 0,33 0,33 0,33
Al O3 1,0 1,0 1,0 1,0 1,0
MgO 45 45 45 45 4.5
O0mee coaepxkanue | 200-431 | 670-690 | 206-400 | 750 480
xenesa (Fe,Os3) (ppm)

Ob1mee coaepxkanue | 133-288 | 460-800 | 137-200 | 111 167-168
xpoma (Cr,O3) (ppm)

Co (ppm) 68-70 204-215 | 45-38 36 44-45
Se (ppm) 200-468 | 256-560 | 341-566 |74 48-53
Ni (ppm) 0-56 0-656 0-41 0 0
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CornacHo mepBOMy aJbTEPHATUBHOMY BapHaHTY OCYIIECTBIIEHUS
JUCT CTEeKJAa HUMEeT COCTaB, KOTOPbIM MpeayCcMaTpUBaeT COIEp KaHUe,

BBIPAKEHHOE B MPOLIEHTHBIX JOJISIX B IepecyeTe Ha OOIIUI BEC CTeKJIa:
obriee conmepskanue xenesa (B nepecyere Ha Fe,Os3) 0,002-0,06%
CeO, 0,001-1%.

Takue mnoaxopsiyue COCTaBbl CTEKJIa ONHUCAHBI B JIOKYMEHTE
WO2015071456A1, BKIHOUEHHOM IOCPEACTBOM CCBUIKH B HACTOSLIYIO 3asBKY,

TaKHE KaK COCTaB JIMCTA CTCKJIA, OITMCAHHBIN HIKE B AaAHHOM JOKYMEHTE.

CocraB B (% mo Becy cocTaBa) 1

Si0, 72

CaO 8,2

K,O 0,01

Na,O 14

SO; 0,3

Al, O3 1,0

MgO 45

Fe; O3 (ppm) 100

CeO; (ppm) 85-670-4600

CornacHo pyromy ajbTE€pHATUBHOMY BapUaHTy OCYLIECTBJIECHUS
CTEKJIO UMEET COCTaB, KOTOPBIN NMpeaycMaTpuBaeT COAepKaHHe, BbIPAKEHHOE B

NPOLEHTHBIX JOJSIX B IepecyeTe Ha OO BeC CTeKIa:
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oburee conep:kanue xkenesa (B nepecuere Ha Fe,Os) 0,002-0,06%
Y OJIMH M3 CJIEIYIOIUX KOMIOHEHTOB!

- maprasen (B nepecuere Ha MnO) B koquuecTBe B auamnazoHe ot 0,01 mo

1% 1o Becy;

- cypbMa (B mepecdere Ha Sb,03), B konudecTse B quana3one ot 0,01 mo 1%

10 BeECy;

- MBILIBSIK (B mepecuere Ha As,Os3), B koamyecTBe B nuanasone ot 0,01 mo

1% 1o Becy,
501050

- Menb (B mepecuere Ha CuQ) B konmuecTse B auanazoHe ot 0,0002 mo 0,1%

IO BECY.

Takue mnoaxopsuue COCTaBbl CTEKJAa OMNHUCAHBI B JOKYMEHTE
WO2015172983A1, BKIHOYEHHOM MOCPEACTBOM CCBUIKM B HACTOSALIYIO 3asBKY,

TaKHUE€ KaK COCTaBbl JIUCTA CTCKJIA, OITMCAHHBIC B JAHHOM NJOKYMEHTE.

CoctaB C (% 1o Becy | 1 2 3
COCTaBa)

Si0, 72 72 72
CaO 8,2 8,2 8,2
K,O 0,01 0,01 0,01
Na,O 14 14 14
SO; 0,3 0,3 0,3
Al,O3 1,0 1,0 1,0
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MgO 4,5 4,5 4.5
Fe;O5 (ppm) 100 100 100
MnO (ppm) 225-467-1809 | 0 0
Sb,03 (ppm) 0 781-1542 0
CuO (ppm) 0 0 65-80

CornacHo HacrosieMy H300pPETEHHUIO JIUCT CTEKJIa MOKPBIBAKOIIEH
JIMH3BI BHYTPH 3aIIUTHOTO KOPITyCa MOKET MMeTb (OPMY TUIOCKUX JIUCTOB HITH

MOKET OBITH HU30THYTBIM.

CormacHo OXHOMY  BapUaHTy  OCYLIECTBJCHHUS  HACTOSIIETO
u300peTeHnst JINCT CTEKJIa MMEeT 3HAYCHHE CBETOIPOIYCKAHUS B BHUIUMOM
nuanazoHe auHbl BOMH OT 400 mo 700 HM MeHbIIE, Ye€M €ro 3Ha4eHue B
AMana3oHe JUIMHBI BOJIH MPOMyCKaHUs ONMMXKHETr0 MHPPAKPACHOTO U3JIYYEHHUS OT
750 no 1650 HM. B 4acTHOCTH, COIIaCHO APYrOMY BapUaHTy OCYILECTBIEHUS
HACTOSILIEr0 M300pPETeHUs] 3HAUEHHE CBETOIMPOIYCKAHUS B BHIUMOM JHAINa30HE
MeHbie 4em 10%, a 3HaYeHHWe NPOMyCKaHUs OJNMKHEro HHQPPAKPACHOTO

u3yueHusi oonpie yem 50%.

Bouio oOHapyskeHO, 4TO MOKPHIBAKOIIAS JIWH3A, U3TOTOBJIEHHAS U3
JUCTAa  CTEKJIa  COTJIACHO  HACTOALIEMYy  HM300peTeHuto,  obecreyuBaer
KOMOMHUPOBAaHHbIE TpeOyeMble CBOWCTBA O4YE€Hb BBICOKOTO MPOIYCKAHHS
UH(PAKPACHOTO M3JIyUeHUs], HEOOXOMMMOTO JJIsl HOBBIX MMOKOJICHHUH YCTPOMHCTBA
usMepernnsi mapametpoB LiDAR, a Takke Tpebyembie 3allMTHBIE CBOWCTBA B
LeJsIX TMPEedoTBpalleHusi BHEIIHero paspyuieHus. [lokpeiBaromas JuH3a,
W3rOTOBJICHHAs: W3 JIUCTAa CTEKJIAa COIJIACHO HACTOsIIEeMy H300pEeTeHHIO,
NeVCTBUTENIPHO ObOecrmeunBaeT HEOOXOAMMYK) MEXaHUYECKYI YCTOWYHMBOCTD

npotuB aedopmaiuy, napanuH w/win pazOuBanua. OHa Takxke oOecreuyuBaeT
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MIPEBOCXOAHYI0 XUMHUUYECKYK) YCTOMYMBOCTD, & TAKXKe 3aluTy OT Y P-u3nydeHus
U NpPEMATCTBYIOIIME CTapeHHuro cBoiictBa. Kpome Toro, Takue HOKpbIBArOLINe
JMH3bI MOTYT OBITh 0OpaOOTaHBI MPOCTBIM U 3KOHOMUYHBIM CIIOCOOOM. ITO
MO3BOJISIET TAK)KE MPOU3BOAUTH M UCIOJB30BATh JINH3bI C YMEHBIICHHBIM BECOM

3a201THO C OOJIBIIMMH pa3MepamH.

Mosker OBITb MNPEUMMYLIECTBEHHbIM J00aBJICHHE OIHON WM
HECKOJIBKMX TMOJIE3HbIX (PYHKIMOHAIBHBIX BO3MOXKHOCTEH K JIUCTY CTeKJa

MOKPBIBAIOIIEH JIMH3BI COTJIACHO HACTOSIIEMY N300PETEHUIO.

CornacHo  NPEUMYIIECTBEHHOMY  BAapUAHTy  OCYIIECTBIICHUS
HACTOSIIEr0 M300PETEeHHs JINCT CTEKJIa MOXKET OBITh MOKPBIT MO MEHBIIEH Mepe
onHUM npo3padrbM st UK u3aydeHus: noriomaroumM (TOHUPOBAHHBIM) W/ HITH
OTPAKAIOIIUM TIOKPBITUEM C LENBI0 CKPBITh HEICTETUYHBIN S3JEMEHT [aT4uKa
CHapyxH, oOecreunBasi IpPH STOM XOPOLIMH YpPOBEHb 3KCIUTyaTAlMOHHBIX
XapaKTEePUCTHK. DTO MOKPBITHE MOXKET, HAIPUMEP, COCTOATh MO MEHbLIEH Mepe
U3 OJTHOTO CJIOSl YEPHOMN IUIEHKH WJIM CJIOSl YePHON KPAaCKH, MMEIOLIEr0 HYyJIEBOE
(MMM OYeHb HHU3KOE) MPONYCKAaHHE B BHIMMOM ONTHYECKOM JHAaNa3oHe, HO
UMEIOINEr0  BBICOKYK)  TPO3PAadyHOCT B HMH(PAKPACHOM  JHAINa3OHe,
NPEACTaBJSIIOIEro  MHTepec Uil  npuMeHeHus. IlpennmodrurenbHO —Takoe
NOKpBITHE OyneT MAEeMOHCTPUPOBATb 3HAYEHHE TMPOIMYCKAHUS B BHIUMOM
ONTHYECKOM JHara3oHe MakCUMyM 15% U 3HaYeHHEe NPOMyCKaHHs B JUAa30He
nHbl BOJIH OT 750 no 1650 uM mo menbiueit mepe 85%. Takas kpacka mMokeT
ObITh TONyYeHa W3 OPraHMYECKHX COCOUHEHUH, TaKUX Kak, Halpumep,
KOMMEPUYECKH JOCTYIHbIE MPOAYKTHI, npousBoanmMbie Seiko Advance Ltd. wim
Teikoku Printing Ink Mfg. Co. Ltd., kOTOpBIE MOTYT HOCTUTaTh MPOIMYCKAHUS <
5% B guanazone 400-750 am u > 70% B muanazone 850-950 um. IlokpeiThe
MOXET OBbITh HAaHECEHO Ha BHEIIHIOK WWIN BHYTPEHHIOK MOBEPXHOCTH

(TOBEPXHOCTH) MOKPBIBAIOIIEH JIMH3BI B 3aBHCUMOCTH OT €r0 MPOYHOCTH.

CornacHo JpyroMy BapHaHTy OCYIIECTBJIEHHUs HACTOSILEro

H306peTeHI/I$I JIUCT CTEKJIa MOXKET OBIThb MOKPBIT MHOTOCJIOMHBIM TMMOKPBITUEM,
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ONTUMH3HPOBAHHBIM U1 HM30MPATENbHOTO OTPAXKEHUs BHIUMOIO IHAINa3OHa,
coxpansisi mpu 3ToM Bbicokoe MK-nponyckanue. Takum 00pa3om, IOCTHraroTCs
HEKOTOpbIe CBOWCTBA, TaKWe Kak HAOMIOAAOTCS B OTHOIIEHMH MPOAYKTA
Kromatix®. OTtu cBoiicTBa obecnieunBaroT Hu3koe odimee MK-nornomienne Beeit
CHUCTEMBbI, KOrJa TaKOW CJIOH HAaHECeH Ha COOTBETCTBYIOIIMI COCTaB CTEKJa.
[TokpbITHE MOXKET OBbITh HAHECEHO HA BHEIIHIOK WWIH BHYTPEHHIOK
MOBEPXHOCTh (MOBEPXHOCTH) TOKPBIBAKOLIEH JIMH3BI B 3aBUCHMOCTH OT €rO
MIPOYHOCTH.

CornacHo IpyroMy IIPEUMYIECTBEHHOMY BapUaHTy
OCYIIECTBIICHHUsI HACTOSINEro H300pETeHHs JIMCT CTEKJIa MOKPBIT MO MEHbIIeH
Mepe OJHUM MPOTUBOOTpakKarwIUM cioeM. [IporuBoorpakaromuii  cioi
COTJIACHO HACTOSLIEMY HM300PETEHUI0 MOXKET, HAlpHUMEp, NMPEACTaBIATbH COOOH
CIOM Ha OCHOBE IOPUCTOTO OKCHAA KPEMHMsSI C HU3KUM [IOKa3aresem
NPEJOMJIEHUs] WM OH MOXKET COCTOSTh M3 HECKOJIbKHX CJoeB (TmakeTa), B
YaCTHOCTH, MaKeTa CJIOEB U3 YEePeAYIOIIUXCS CJIOEB M3 AUDJIEKTPUUECKOTO
Marepuana, HMMEIOIIMX HU3KHME U BBICOKME [IOKa3aTeNu IMPeJOMIICHUs, MU
KOHEYHOTI'O CJIOSI C HU3KUM IOKa3aTesneM IpesnomiieHus. Takoe MOKPBITHE MOKET
ObITb HAHECEHO HA BHELIHIOK W/WJIM BHYTPEHHIOK MOBEPXHOCTb MOKPBIBAIOIIEH
aunH3pl.  Taxke MOXHO HCHOJAB30BaThb JIMCT TEKCTYPUPOBAHHOIO CTEKJIA.
TexHoNOrUM TpaBNEHHs] WM TOKPBITHA TAaK)KE€ MOTYT OBITh HCIOJIb30BaHbI BO
uzbekaHne  OTpakeHHs.  [IpeNnmouYTHTENBbHO  OTpakeHMe  0oO0paboTaHHOM
MOBEPXHOCTH OyJeT yMEHbLIAThCs MO MeHbIIell Mepe ¢ 1% u npennouTuTen-HO
no MeHbineir Mepe ¢ 2%, eciau o0e MOBEPXHOCTH TMOKPBITHL, B TMpeAenax
COOTBETCTBYIOLIETO 1Mara3oHa JAJIUHbI BOJH.

CornacHo JpyroMy BapHaHTy OCYINECTBIEHHS HACTOSLIEro
N300peTeHNs MPOTUBOOTPAKAIOIIMHA CJIOH COTJIACHO HACTOSIIIEMY H300pPETEHUIO
MOXET, HalpuMep, MPENCTaBIsATb COOOH CJIOW Ha OCHOBE CIIOS C IPaJMEHTOM
NOKAa3aTeNss MPEJOMJICHUS, HAHECEHHbBIM, HampuMep, METOAOM  HMOHHOU

UMILJIAHTAIIlH.

CornacHo JpyroMy BapHaHTy OCYIIECTBJEHHS] HACTOSLIETO
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H306pe’TeHI/I$[ KOM6I/IHaI_[I/I$I BBIICYKA3aHHBIX IIPOTUBOOTPAXKAOIUX CJIIOEB MOXKET
ObITb TpenycCMOTpeHa Ha BHEIIHEHl W/WiIM BHYTPEHHEH IOBEPXHOCTH
NOKpbIBaroLe auH3bl. IlpennodyrurenpHo cion HaHOCATCS nocpenactsom PVD
(nectolikoe TOKphITHE). TakuMm 00pa3oM, MOXKeT ObITb BO3MOXKHBIM HAJUYHE
OTPKAIOLIEro MOKPBITHS B BHUAMMOM [Hana3oHe, KOTOpOe Takxke obiamaer

NpOTUBOOTpaKaroell cnocodnoctsio B MK-nrnanasone.

CornachHo IpyroMy MIPEUMYIECTBEHHOMY BapUaHTy
OCYILIECTBIICHHUSI HACTOSIIEr0 N300PETEHHUS JIICT CTEKJIa MOXKET ObITh COEAMHEH C
CHCTEMOH Harpesa, KOTOpast TO3BOJSIET MOKPBIBAIOIIEH JINH3E OBICTPO YCTPAHATH
3arMoTeBaHue WM OOJIEACHEHWE, KOrAa BHEIIHHE YCIOBUS PadOoThI SIBISOTCS
HeOnaronpuaTHeIMU. Takas cucTeMa HarpeBa MOXKET COCTOSITb M3 CETH
3JIEKTPONPOBOASIIIUX IPOBOIOB, 3JEKTPONPOBOAALLEH HAKIAAKU UM, B KAYeCTBE
AJNIbTEPHATHUBBI, CETH C CepeOPSHBIM OTIEUaTKOM, HEMOCPEACTBEHHO HAHECEHHON
Ha CTEKJSIHHYIO TIOBEPXHOCTb, TIA€ MOXKET ObITb TNPUMEHEH IOAXOMAIINN
ucTouHUK muTtaHus. Heobs3arenbHO, crcTeMa TakKe MOXKET COAEpIKaTh HaT4uK
TEMIepaTypbl AN JUHAMHUYECKOro 3amycka (YHKIMM HarpeBa B Clydae

HEOOXOAUMOCTH.

CornacHo Jpyromy NpeuMyIIeCTBEHHOMY BapHaHTy OCYLIECTBIEHUs
HACTOSILIIEr0 M300PETeHUs] JIUCT CTEKJIa MOXKET OBbITh MOKPHIT THAPOGOOHBIM
CJIOEM, KOTOPBIA TPENOTBpPAINAeT HAKOIUIEHHWE Kamejib BOIbl HAa BHEIIHEH
MOBEPXHOCTH TOKPBIBAOIIEH JIMH3BI, YTOOBI 00ECHeunTh HaIJIekalyn padboTy
JaTYNKa B JIOJKIUIUBBIX YCJIOBHSIX. Takoe BOJOOTTAJIKHUBAIOIIEE MOKPBITHE MOXKET
COCTOSITb, HAmpUMep, M3 TOHKUX MOJIEKYJISIPHBIX CJIOEB (PTOPMOJMMEPOB, HTO
CHIDKAeT TMOBEPXHOCTHYK) JSHEpPrur0 U  obecreymBaeT CHOCOOHOCTh K
CaMOOYHILEHHUIO, CBOWCTBA, NPEMATCTBYIOIIME OOpa3OBaHMIO TSITEH, W

YJIYYIIEHHYIO BIATOCTOMKOCTD HAPSIY € APYTUMHU 3PP eKTamu.

Hpyrue MOAXOASIINE MIPEUMYILECTBEHHBIE ($yHKIMOHATBbHBIE
BO3MOXXHOCTH MOTYT OBbITh JAOOABIEHBI K JINCTY CTEKJIAa MOKPBIBAIOINEH JIMH3BI

COTJIACHO HACTOALIEMY I/1306peTeHI/IIO, B 4aCTHOCTH, AJIA obecrieueHust OIOPHBIX
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(GyHKIOHH, YTOOBI AOMOJHUTENBHO YIJIVYIIUTH XOPOIIVIO paboTy yCTpoOKCTBa
usMmepenus: nmapamerpoB LiIDAR. Takumu onopHbIMH (PYHKIHMSMH MOTYT OBITb,
Harpumep: My(pTa cO BCTPOSHHbIMU (YHKLHUSMH OOHAPYKEHUS] MOBPEXKIEHHI,
Ipsi3M, IMSATEH, AOXKAS M TJA. WIA JONOJHUTENbHbIE 3alIUTHBbIE CIOU IUIS
MpEAOTBpallCHUA TMOABJICHUA LapalivH, 6.]'II/IKOB, MATEH, TI'pA3U, OKpallMBaHUA W
T.1. CneumanpHble (QUIBTPBI TaKKE€ MOTYT OBITh HHTETPHUPOBAHBI IS

noJisipu3anuy, (a3oBOl CeIEKIIMU WA CIIEKTPATbHOTO BhIIETCHHUS.
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D®OPMYJIA H3OBPETEHUA

1. VcrpoiicTBO 0OHAPYKEHUsI, COAepIKalee:
a. ycTpoiicTBO u3Mepenus napamerpos LiDAR;

b. 3aIUTHBIA KOPIYC, 3aKIOYAOIINN YKa3aHHOE YCTPOHCTBO
u3Mepenus: napamerpos LiDAR u conmep:kamuii mo MeHbIneih

Mepe OJIHY MOKPBIBAIOIIYIO JIUH3Y;

OTJIMYAIOLIeeCs] TeM, YTO [0 MEHbLIEH Mepe 4acTh MOKPBIBAIOLIECH

JIMH3bl M3TOTOBJIEHA W3 MO MEHBIIEH Mepe OIHOr0 JIMCTa CTEKJa, HUMEIOLIEro
-1

K03(hpUIIMEHT MOTJIOUIEHUS] MEHbIIIE YeM 5 M B JHMara3oHe JJIMHBI BOJH OT 750

no 1650 M, mnpenmoururenbHO B amamazone oT 750 mo 1050 mm, Oonee

MPEANOYTUTENBHO B Auana3oHe ot 750 no 950 um.

2. VcrpoiictBo oOHapyxkeHHss 1o 1. 1, oTiMyaromeecs TeM, YTO
yKa3aHHbBIN JUCT CTEK/Ia UMeeT KO3()(PULUEHT MOrIoIeH!s] MeHblIe YeM | M B
Auana3oHe AIuHbI BOJH OT 750 no 1650 HM, MpeanodTuTeNbHO B JUANA30HE OT

750 no 1050 uMm, Gonee mpeAnoYTHTENBHO B quana3zone ot 750 no 950 HM.

3. VcrpoiictBo oOHapyskeHHUs: MO M. | wiM M. 2, OTJIMYAKOIIEeCs TeM,
YTO 3HAYEHUE CBETOMPOMYCKAHUs VYKA3aHHOTO JIMCTa CTEKJIa B BUANMOM
nuanazoHe JnHbI BOMH OT 400 mo 700 HM MeHbIIe, YeM ero 3Ha4eHue B
IWarna3oHe JUIMH BOJH TMPOMYCKaHWs OJMMKHEro WH(PPaKpaCHOTO H3Jy4YEeHUs OT

750 no 1650 um.

4. YcrpoiictBo oOHapyKeHHUs MO JFOOOMY W3 MPEIBIAYIIUX MyHKTOB,
OTVIMYAIOILEECs TEM, YTO YKa3aHHBIH JIUCT CTEKJIA IPEAYyCMAaTPUBAET COAEPKAHMUE,
BBIPAKEHHOE B MPOLIEHTHBIX JOJISAX B IIepecyeTe Ha 00NN BEC CTeKJIa:

Si10, 55-85%
Al O3 0-30%
B,03 0-20%
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Na,O 0-25%

CaO 0-20%

MgO 0-15%

K,0 0-20%

BaO 0-20%.

Oouree coneprkanue skenesa (BbipaskeHHOe Kak Fe203) 0,002-0,06%
Cr203 0,0001-0,06%.

5. YcrpoiicTBO OOHapyKeHHsT NO JIFOOOMY W3 Mpenplaymmx mm. 1-3,
OTVIMYAIOILIEECs TEM, YTO YKa3aHHbIH JIUCT CTEKJIA NIPEeIyCMaTPUBAET COAEPKAHUE,

BBIPAKEHHOE B MPOLIEHTHBIX JOJISIX B IIepecyeTe Ha OOIIUN BEC CTeKJIa:

Si0, 55-85%
Al,O4 0-30%
B,0; 0-20%
Na,O 0-25%
CaO 0-20%
MgO 0-15%
K,0 0-20%
BaO 0-20%.
OO0wee conepskanue sxenesa (BbipakeHHoe kak Fe203) 0,002-0,06%
Cr203 0,0015-1%
Co 0,0001-1%.

6. YcTpoiicTBO OOHApyKEHHsI MO JIIOOOMY M3 Mpenplaymmx mm. 1-3,
OTVIMYAIOILEECs TEM, YTO YKA3aHHBIH JIUCT CTEKJIA IPEAYCMAaTPUBAET COAEPKAHMUE,

BBIPAKEHHOE B MPOLIEHTHBIX JOJISAX B IepecyeTe Ha 00NN BEC CTEKIIa:

Si0, 55-85%
Al,O3 0-30%
B»0s3 0-20%
Na,O 0-25%
CaO 0-20%

MgO 0-15%
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K,O 0-20%
BaO 0-20%.

O01ee conepskanue sxenesa (BbipakeHHoe kak Fe203) 0,02-1%
Cr203 0,002-0,5%

Co 0,0001-0,5%.

7. YcTpoicTBO OOHApyKEHHs MO JIIOOOMY M3 Mpenplaymmx mm. 1-3,
OTVIMYAOILIEECs TEM, YTO YKA3aHHBIH JIUCT CTEKJIA NIPEAYCMAaTPUBAET COAEPKAHME,

BBIPAKEHHOE B MPOLIEHTHBIX JOJISAX B [IepecyeTe Ha OOIHUN BEC CTeKJIa:

Si0; 55-85%

Al O3 0-30%

B,0s 0-20%

Na,O 0-25%

CaO 0-20%

MgO 0-15%

K,0 0-20%

BaO 0-20%.

Obuiee coneprkanue sxenesa (BoipakeHHoe Kak Fe203) 0,002—
1%

Cr203 0,001-0,5%

Co 0,0001-0,5%

Se 0,0003-0,5%.

8. YcrpoiicTBo 0OHapykeHUs MO JIFOOOMY U3 MPEAbIAYIIUX MYHKTOB,
OTJIMYAIOLIEeCs] T€M, YTO YKa3aHHBIM JIUCT CTEKJa MOKPBHIT MO MEHbLIEeH Mepe
OITHUM TPO3PAYHBIM IS OJFKHETO MHPPAKPACHOTO MU3IYUYEHUsI CIIOEM, KOTOPBIH
NOTJIOIAeT W/WIM OTpPakaeT BUAMMBIA CBET, NPU 3TOM VKa3aHHBIA CJIOH
NPEATNOYTUTENBHO MPEACTABISET COO0M oW YepHOW IJIEHKH WMJIM CJIOW YepHOH

Kpackuy, I/IMeIOH_II/Iﬁ 3HAUCHUEC TMPOIMMYyCKAHNSA B BUAUMOM OINTHUYCCKOM OUAIIa30HE
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MakcuMyM 15% u 3HaueHue NpOMyCKaHUs B AMANa3OHEe JJIMHBI BOJH OT 750 1o

1650 uM no menbIel Mepe 85%.

9. YcrpoiicTBo 0OHapy)KE€HUs MO JIOOOMY W3 MPEABIAYIIUX MyHKTOB,
OTJIMYAKOLIEECS] TeM, YTO YKA3aHHBIA JIUCT CTEKJia TOKPBHIT MO MEHbIIEH Mepe
OJTHUM MPOTHBOOTPAKAIOIIUM CJIOEM, MPEANOYTUTEHHO BHIOPAHHBIM U3 TPYIIIbI,
COCTOsIIIEN W3 CJIOS HAa OCHOBE IOPHUCTOTO AMOKCHIAA KPEMHHS, HMEIOLIEro
HU3KUH TOKa3aTellb MPEeJIOMIICHUs], HECKOJBKUX CJIOEB U3 YepPEeAYIOLIUXCS CIIOEB
U3 JUBJIEKTPUYECKOTO MaTepHalia, UMEIOIINX HU3KHE U BBICOKHE TOKa3aTeNH
MPEJIOMJICHHS, © KOHEYHOTO CJIOSI ¢ HU3KUM TOKa3aTeJIeM MPEJIOMIICHHUS, a TaKKe

UX KOMOMHALIWN.

10. YcrpoiictBo oOHapy:keHUs MO JFOOOMY W3 MPEAbIAYIIUX MyHKTOB,
OTVIMYAOILIEECs TEM, YTO YKa3aHHBIN JIUCT CTEKJIa COEIMHEH C CUCTEMOI Harpesa,
NPEANOYTUTENbHO BBIOPAHHOW M3 CETH  SJIEKTPONPOBOASIIUX  IPOBOAOB,
3JIEKTPOIIPOBOIALICH HAKIAAKH, CETH C CcepeOpsiHbIM OTIEYaTKOM M HX

KOMOUHALAIA.

11. VerpoiicTBo 0OHapykeHHs MO JIIOOOMY M3 MPEAbITYLIMX MyHKTOB,
OTJIMYAIOIIEECs TeM, YTO YKa3aHHBIN JINCT CTEKJIA MOKPBIT THAPOGOOHBIM CIIOeM,

IPENNOYTUTENEHO TOHKUMH MOJIEKYJIIPHBIMU CJIOSIMH (DTOPIIOIMMEPOB.

12. YcrpoiicTBo 0OHapysKeHUs MO JIFOOOMY M3 HPEABIAYIIUX MYHKTOB,
OTIIMYAIOINeeCcss TeM, 4YTO YCTPOHCTBO wm3MepeHus mnapamerpoB LiDAR
npeAcTaBisier  coOOH  CKaHUpYIOINEe, BpallAOLIeecsi, MHUTAKOLIee  WIH
TBepHoTenbHOe  yctpoiictBo  LiIDAR,  obecrieunBaromnee  BO3MOXKHOCTB
TPEXMEPHOTO OTOOpPaKEHMsI JAHHBIX W H3JyYarollee Ja3epHbId Jyd € JUTHHOM

BOJIH B nuarmas3oHe oT 750 o 1650 um.

13. IlpumeHeHHe MOKPBIBAKOIIEH JIMH3bL, M3TOTOBJIEHHOM H3 IO
MEHbIIEeH Mepe OOHOrO JIMCTa CTEKJa, MMEIINero Ko3(pQUIUEHT MOTJIOUIEHUS
MeHbIIE uYeM 5™ B Iuamna3oHe AiauHbl BoJH oT 750 mo 1650 HwMm,

MPeanoYTUTENIbHO B nuamnaszoHe ot 750 mo 1050 M, Oonee mpeAnoYTHTEIHLHO B
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nuanaszoHe ot 750 mo 950 HM ans 3aIUTHl YCTPONUCTBA U3MEPEHUS MapamMeTpoB

LiDAR oT BHELIHEro pa3pyIieHus.
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