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(57) Hacrosiee n3o0perenne kacaercs oborpesae-
MOT0 JJAMHHHPOBAHHOI'O GOKOBOI'O CTEKJIA JUISl OTKPHI-
BaeMOro OOKOBOIO OKHa TPAaHCIIOPTHOTO CPEICTBA,
HUMEIOIIEro BepxHIOI0 KpoMKy (O), HIKHIOI0 KPOMKY
(U), nepennroro kpomky (V) u 3aaaI010 KpoMKky (H),
10 MEHBIIICH Mepe, BKIIFOYAIOIIEro B ce0sl OTHO Hapy K-
HOe cTekyo (1) u ogHO BHYTpeHHEe CTeKIOo (2), KOTo-
pble COSITUHEHBI JPYT € APYroM HOCPEICTBOM TEPMO-
TUTACTHYHOTO TTPOMEKYTOYHOTO ciost (3), | pacmoo-
KEHHOE MEXIy HapyXHbIM cTekioM (1) m BHyTpeH-
HUM CTEKJIOM (2) mpo3padHoe, 000rpeBaeMoe MOKphI-
THe (4), KOTOpPOe AEKTPUICCKN KOHTAaKTHPOBAHO II0-
CPEICTBOM TIEPBOH TOKOCOOPHOH MIMHEI (5) U BTOPOI
TOKOCOOpPHOW MIHHEI (6), U KOTOPOE IS HAIIPaBIICHHS
TOKa HarpeBa, TEKyIIero My TOKOCOOPHBIMH IIH-
HamH (5, 6), IMeeT 10 MEHBIIEH Mepe OIHY JIUIICH-
HYIO TIOKPBITHSI H30JIHUPYIOIIYIO JHHUIO (8), Ipoxos-
IIYIO MEX]Ty TOKOCOOPHBIMH ITHHAMH (5, 6), TIpH 3TOM
nepBasi TOokocOopHas muHa (5) 1 Bropast TOkocOopHast
mmHa (6) pacIoioKeHbI BIONb NiepeaHeit KpoMkH (V)
i 3agaed Kpomku (H).
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OIIMCAHUE WM3OBPETEHNUA
2420-542865EA/026

OBOT'PEBAEMOE JIAMMHVMPOBAHHOE BOKOBOE CTEKIJIO

Nz00peTeHre KacaeTcd o00oTpeBaeMoro JIaMUHUMPOBAHHOTO OOKOBOTO
CTeKJla, CrnocoBa ero M3TOTOBRJIEHUS M €T'0 IIPUMEeHEeHUd.

ABTOMOOUIIM OOBUHO MMEKT OTKpPHBaeMble OOKOBHE OKHa. Takue
OOKOBEE OKHa CHaOXeHE OOKOBHM CTEKJIOM, KOTOpOe MOXeT IOBUIaTbCHA
oyTeM IO CYIECTBY BepTUKaAJILHOTO  CMelleHUsd, BCJIEOCTBME  UeTo
OOKOBOE OKHO MOXEeT OTKPHBATLCHA M 3aKPHBATLCH.

BokOBEIE CTekJla MOI'YT OBTEH BHIIOJIHEHE B BUIE JIaMUHUPOBAaHHEX
KOMIIOBUTHEIX SBallMTHHIX CTEKOJI, KOTOPHE BKJIOUAKT B CcebOAa HapyxHOoe
CTEeKJIO n BHYTPEHHee CTeKJIO, COeIOVMHEHHEE opyT C OpyIToM
[IOCPEeICTBOM TepMOILJIaCTUYHOTO IIPOMEXYyTOUYHOIT'O CJIod, OOvuHO IIBBE
(MONIMBUHUIIOY TUPAJILHOM ) —TIJIEHKN . VI3BeCTHH TaKxe oBoTIpeBaeMule
JaMUHUPOBaHHEE OOKOBHE CTeKJla, KOTOPHE OCHAalleHH Hal'peBaTeJlbHBMA
IpoBOJIOKaMM. HaTpeBaTeJIbHHE IIPOBOJIOKM 3anejiaHbkl B TepMOIlJiac THUUHBNM
IIPOMEXY TOUHHM cJIoNn. g BIIEKTPUUECKOTO KOHTaAKTUPOBaHUA
HaT'peBaTeJIbHHX [IPOBOJIOK OOBUHO IIPeldyCMOTPEHHE TOKOCOOPHBEE MUHE
(Takke Ha3HBaeMble TOKOCOOPHEMM MNIPOBOOaAMM WMJIM MMHOIPOBOOAMM) .
Hamjiexanme TOKOCOOPHEE NMHE IIPEeOCTaBJIST cobo¥, HaIpuMep, II0JIOCH
MeOHOM  IIJIeHKWU, KOTOPHE COEeOMHAKNTCHS C BHEMHMMM MCTOUHMKAMU
HalpsaXeHMsa. HarpeBaTeJIbHEE IIPOBOJIOKUM IIPOXOOAT MeXOy TOKOCOOPHEMU

IMHaMr, TakK YWTO TOK MOXeT TeUb UYepe3 Hal'peBaTeJIbBHEEe IIPOBOJIOKM,

BCJIEOCTBME UeT0 JOOCTUTaeTCad HaTlpeBaTeJIbHOM  OelicTBUe. Takue
OOKOBHE CTeKJIa M3BECTHEL, HapuMep, "3 DE10126869A1 VI
W02005055667A2.

V3BeCTHH Takxe BDOKOBHE CTekKJa, KOTOPEE BMECTO

HaTpeBaTEeJbLHOM IPOBOJIOKM  HaTpeBalTCsa C  IIOMOMLI  IIPO3pPadyHOoTO
MMOKPHTHA. [IpyuyeM 5TU IMOKPHTHA BKJIOUAT B Ccebd SJIeKTPOIPOBOIANME
cJoM, B UYACTHOCTM Ha OCHOBe cepebpa. OTM IIOKPHTUSI  TOXE
BJIEKTPUUECKM KOHTAKTHPOBAHE C MOBYMA TOKOCOOPHHEMM MMHAMM, MEXIY
KOTOPHMM TOK TeueT uepes oOoTpeBaeMoe IIOKPHTME. HO BCJIeICTBUE
CJIOXKHOM GOPMH OOKOBHEIX CTEKOJI MOXHO pacHojlaraTh TOKOCOOPHHE MMHE
napajjleJIJbHO OpyTD IOpyTy Tak, UYTO B IIPOCMATPMBAEMOM OOJIaCTV MMHE
oBpasyeTcsa II0Jle OIOHOPOINHOTO HaTrpeBa. UToOH, TeM He MeHee, Kak

MOXHO 0OoJlee PaBHOMEPHO IIPOBOIMTE IIYTM TOKa MeXDIy TOKOC@OpHBIM_T/I



MMHaMN uepes IpOoCMaTPUBaEMY obJjiacThb CTeKJa, IIPUHATO
CTPYKTYPUPOBATEL IIOKPHTHE IIOCPEACTBOM JIMHEWHHX, JIMIIEHHHX I[IOKPHTHUA
obiacren. Taxkue OOKOBHE CTeKJIa M3BECTHEL, HallpHUMep, "3
DE102004029164A1, WO03/105533A1 m WO2006010698A1.

Kak 4BCTByeT M3 BHUEHA3BAHHOT'O YPOBHA TeXHUKM, OO CHUX IIOP
IIPUHATO pacnoJjiaraTb TOKOCOOPHEE MM HEL oboTrpeBaeMoro,
JaMUHVPOBAHHOTO OOKOBOTO CTeKJla BIOJE HWXHEeM KPOMKM OOKOBOTO
CTekJla, KOTopad Bcerga CKpPHTa Ky30BOM TPAHCIOPTHOTO CpPencTBa.
Tak BJIeKTpMYeCKOe KOHTaKTUpOBaHMe of0orpeBaeMoro CTekJla Bcerna
OCTaeTCd CHpATaHHBEM. OIpelelieHHO IIpeofjiamaeT IIpeAOcTaBJIeHMe, UTO
TOKOCOOPHEIE MMHE BOOJIb IOPYIMX OOKOBHX KPOMOK, OTJIMYAKIMUXCI OT
HIDKHEM KPOMKM, B YaCTHOCTM, BIOJIb IIepeIHel KPOMKM, B OTKPHTOM
COCTOAHUM OOKOBOI'O OKHa BMUIOHH HaOJomaTesmo, UYTO HeIpMeMJIeMO IIO
BCTETUUYECKUM [IPUUMHAM.

TpaIuUMOHHEE oborperaeMule DOKOBEIE CTerJa, MMeKm1e
TOKOCOOPHEE MMHH BIOJIE HWXHEM KPOMKM, MUMelT pal HeIOCTaTKORB.
[IpocTpaHCTBeHHaa OJM30CTE OBYX I[IPOTUBOIIOJIOKHO  I[IOJIAPUB3O0OBAHHEX
TOKOCOOPHHX WMH IIpenrojaraeT TPpyOOoeMKYe MepONpPUATUS [0 U30JIALUN
08 CTabuJbHOTO IIpeloTBpalleHMsa KOPOTKMX 3aMelKaHuM. Kpome Toro,
HarpepaTeJIbHEE [IPOBOJIOKHU NI CTPYKTYPUPORBRAHHEIE CEeTMEHTEH
IIOKPHTHMA, HauMHaAAChH OT HWKHEeM KpPOMKM, HOOJDKHH MeaHIpooOpas3HOo
HanpaBJATECA Uepe3 CTeKJo o0BpaTHO K  HWKHEeM KpPOMKe, UTOOH
oBoTrpeBaTh CTEeKJIO IIO BCeM eIro IOBepxXHOCTM. Takoe MeaHIPOOOpas3Hoe
[IPOXOXIOEeHNE MOXeT OHTH HeXeJlaTeJIbHO II0 BSCTeTUUYeCKMM [IPpUUYMHAaM.
KpoMe TOTO, NIpM CWJIBHHX JIOKAJIBHEX MWCKPUBJIEHUAX IIYTM TOKa MOIYT
00pas30BHEBATLCS MecTa C JIOKaJIbHEM Ilepel'peBOM (Tak Ha3HBaeMHE
ropsA4YMe IIATHA) .

B OCHOBe HacToAmero M300peTeHMd JIeXUT 3alada, [IPpeldoCTaBUTh
YCOBEPIEHCTBOBaHHOEe OoBOoTpeBaeMoOe JIaMMHUPOBAHHOe BOOKOBOE CTEKJIIO.

Bamada HaCTOAMETIO MU300pEeTeHMA B COOTBETCTBMM C MU300peTeHUEeM
pemaeTca C IIOMOIEBI ODOTPeBaeMoOT'0 JIAMUMHMPOBAHHOTO OOKOBOTO CTeKJa
1o m.1 bopMy JIEL n300peTeHnd. [IpennouTmuTesbHEle BapUaHTH
OCYWeCTBJIEHMA BHTEKAKT M3 3aBUCHUMEIX [IYHKTOB GQOPMyJEl MU300peTeHUd.

[IpenmaraeMoe n300peTeHueM oboTrpeBaeMoe JIAMUHMPOBAaHHOE
BOKOBOE CTEKJIO IMIPpeAyCMOTPEHO IJid OTKPHBaeMoI'o OOKOBOTO OKHa

TPaHCIOPTHOTO CpencTBa. Iloo »STuUM IIOHMMaeTCcs OOKOBOe  OKHO,



KOTOpOe MOXeT OTKPEHBATE WM CHOBa 3SaKpHBATBECA IIYyTeM IIO CYIeCTBY
BEPTUKAJIEHOT'O CMelleHMA OOKOBOTO CTeKJIa BHYTPE IBepM Ky30Ba.

OborpepaeMoe JiaMMHUPOBaAHHOe OOKOBOEe CTEeKJIO MMEeT BepPXHIK

KPOMKY, IIepeIHKI KPOMKY n 3alHI KPOMKY . BerHeﬁ KpOMKOﬁ
Ha3sEBaeTCHAd OokoBad KpOMKa DOKOBOTO CTeRrRJIa, KOTOpad B
CMOHTHMPOEBaHHOM TIOJIOXEHNMNA YRaseBaeT BEBEPX. HixHem KpOMKOﬁ

HasbBaeTcss OokoBasd KPOMKAa, KOTOpas B CMOHTUPOBAHHOM IIOJIOXEHUM
yKas3pBaeT BHU3 kK 3emJe. IllepenHel KpPOMKOM HasbHBaeTcsa OokoBas
KpOMKa, KOTOpas HallpaBJleHa B HaOpaBJIEHUM IBVWXEHMS BIepel. 3SaIHen
KPOMKOM Has3nBaeTcsd BokoBas KPpOMKa, KoTopas HalpaBJieHa B
HanpaBJIeHUM OBWXEeHMS Haz3an.

OBorpeBaeMoe JaMMHMPOBaHHOe OOKOBOE CTeKJIO BKJIoUaeT B cebd
10 MeHbIeM Mepe OIHO HapyXHoe CTeKJIO M OIHO BHYTpeHHee CTeKJIOo,
KOTOPEE COeIMHEeHH OpyI' C OPYI'OM IIOCPEeICTBOM TEepMOILJIaCTUUHOTO
IIPOMEXYTOUHOTO CJIOS. IIpM DTOM BHYTPEHHMM CTEeKJIOM Has3HBaeTCs TO
CTEeRJIO, KOoTOopoe B CMOHTHPOBAaHHOM TIOJIOXEHUM obpameHo K
BHYTPEHHEeMY TIIOMelleHUld TPaHCIOPTHOTO CpeIacCTBa. HapyXHHM CTeKJIOM
HashHBaeTcd TO  CTEeKJIOo, KOTOpOe B CMOHTUPOBAHHOM  IIOJIOXEHUU
obpalleHO K HapyXHOM 006JIaCTM TPAaHCIOPTHOTO CpelCcTBa.

Mexnoy HapyXHHM CTEKJIOM M BHYTPEHHMM CTEeKJIOM B COOTBETCTBUU
C wuzoOpeTeHMEM PAacCIOJIOXeHO IIpo3pauHoe ofoIpeBaeMoe IIOKPHTHE,
KOTOpoe BIIEKTPUYE CKU KOHTAKTUPOBAHO IIOCPenCTBOM IepBOM
TOKOCOOPHOM WmMMHEL M BTOPOM TOKOCOOPHOM MMHE. TOKOCOOPHHE MMHE
NpeIyCMOTPEHH IJIS TOTO, UYUTOOH COeIMHATLCS C BHEMHUMM MCTOUHUKOM
TOKa, TAaK UTO IOPKM SKCIJIyaTaluuMM TOK HaIl'peBa TeueT Mexny
TOKOCOOPHEMM MMHAMMU uYepe3 oborpeBaeMoe IIOKPHTHEe. Tak IIOKPHTHUE
BHIIOJIHAET (QYHKLMIO Har'peBaTeJIbHOTO CJiogs U oborperaeT OOKOBOE
CTEKJIO BCJIEINCTBUE CBOETO DJIEKTPUUECKOTO COIPOTUBJIIEHMUS, HAIPUMEP,
yTOoOH pPa3MOpPaXMBaTL OOKOBOE CTEeKJIO WMJIM OCBOOOXIaTkE OT HaJeTa
BJIATHU.

OBorperaeMoe IIOKPHTHE MOJIS HAIPaBJIEHMS TOKa HaTrpeBa MMeeT IIO
MeHBIIey Mepe OIOHY JIMIEeHHYH I[IOKPHTUSA MV30JIMPYIIYD JIMHMIO, Kak
IPaBUJIO, HECKOJIbBKO JIMIIEHHHX [IOKPHTHSA M30JIUPYRIMX JHMHMM. Ilon;
u3oJaMpyKme  JUHUEeN B CMHICJIEe M300peTeHUd cJenmyer I[IOHMMATL
JMHENMHYI 00JIacThk BHYTPM SJIEKTPONPOBOINAMEIO IIOKPHTHSI, KOTOpas He

ABJISETCHA BJEKTPONPOBOOAmMEN . M3oJaMpyomas JMHUS PaclIpOoCTpaHIeTCs



OPennouTUTEeJIbHO II0 BCeM TOJIIMHE SJIeKTPONPOBOIAMErO IMIOKPHTUS, HO
10 MeHbIlel Mepe II0 BCeM TOJIMHEe D2JIeKTPONPOBOOAMEIO CJosa (cJoeB)
[IOKPHTUA . Vzonupyoma s JIVMHU A NPennouTUTEJIBHO BBOIOMTCHA B
DIIEKTPOIIPOBOOANEES IMOKPHTME IIOCPENCTBOM Jla3epa M CO3IaeTCcsa BHYTPU
DIIEKTPOIIPOBOOAMETO [IOKPHITU A nyTeM VHOYLIMPOBAHHOM JlazepoMm
OereHepalun. Takas VHOYLUUPOBaHHAA Jla3epoM oereHepauusa
opencraBJgeT cobol, HaIpuMep, CHATHE 53BJIeKTPOIPOBOIOANEIrO CJIOS WMJINU
XUMUUECKOE V3MeHeHUe BIJIEKTPOIPOBOOAMETO cJiod. [IyTeMm
VMHIOIYLIMPOBAHHOM JlasepoMm nereHepaluun OocTUraeTcs [IpepHBaHue
SJIEKTPUUECKOM IPOBOOMMOCTHM CJIOS. Ho wum3ogupyomas JMHMA MOXeT, B
IpUHLKIIE, BHIIOJIHATLCSA n OpyT'VIMA criocobamu, HalpuMep,
MexaHnueckoy abpasuen.

Nsomupywoliasa JIMHUA WKW  U30JUPYRIKE JIMHUM  [IPOXOOAT  MeXIy
TOKOCOOPHBEMM  MMHaMMA . I[lom »TMM [OoOpa3lyMeBaeTcsd, uTo  Kaxnasd
UBOJIMpyKMmasas JMHUA [OPOXOOUT OT IIepBOM TOKOCOOPHOM mMHE 0Oe3
IpepHBaHMsa OO BTOPOM TOKOCOOPHOM NMHH.

SJIEKTPOIIPOBOLAllee IIOKPHTHE pPa30ejIeHO WM3OJUPYIRIIVMY JIMHUAMA
Ha pas3HBe, OTHEJIeHHHEe »OpyI' OT H»OpyT'a CeTI'MeHTH, KOTOPHE HUXe
Ha3BBAKTCA Takxe HaTr'peBaTeJIbHEIMM IIoJiocaMMr. TeueHMe TokKa Mexnoy
TOKOCOOPHHMM MMHaAMM [IPOMUCXOIMT TOJIBKO B IIpelejlaX COOTBETCTBYKIMUX
HarpeBaTeJIbHHX I[I0JIOC, B TO BpeMsa KkKak COCeIHMe HaTpeBaTeJIbHHE
[IOJIOCH B2JIEKTPUUECKM M30JIMPOBAaHH IOpyI' OT IOpyra M, CcJeloBaTeJIbHO,
MeXxOy COCeIHMMM HaTpeBaTeJIbHEIMM II0JIOCAaMM He MOXeT IIPOUCXOIUTH
TeueHUE TOKA . CLuYi HarpeBaTeJIbHEE TIOJIOCEHI [IO3BOJIAKT
leJleHalpaBJIeHHO (opMMPpOBaTEL MIYyTh TeueHMS TOKa MexOoy IIepBOoMu
TOKOCOOPHOV WmWMMHOM ¥ BTOPOM TOKOCOOPHOM MMHOM, UTO ABJIAETCH
HeOOXOOUMEM B CBA3M CO CJIOXKHBEMM QopMaMM OOBUHEX OOKOBEX CTeKOJ
nja obecrnedyeHMa ONHOPOIOHOTO paclIpelellIeHMS TOKa WM BMEeCcTe C TeM
HarpeBaTeJIbHOTO OeMCTBUA.

B cooTBeTcTBMM C UM300peTeHMEeM IepBad ToOKOocOOpHasa MMHaA WU
BTOpas ToKocOOpHAasa MmMHA PacloJIOXeHH BIOJIL IIepeldHel KPOMKU WK
3amHey KpPpOMKM OOKOBOTO CTeKJa. TokocOGopHad mMHa B  CMECIE
n300peTeHrsa PAacIoJioXeHa BIOOJBb KakoM-JIuMOo OOKOBOM KPOMKM TOoTOa,
KoT'Ia OHa HaxXoIMTCAd Ha HeOOJIbIIOM pPacCTOSHUMM OT 9SToM OOKOBOM
KPOMKM (CcpellHee pacCToOSHMEe OO YIOMAHYTOM OOKOBOM KPOMKM MeHble,

ueM o BCeX OIPYITHX OOKOBEIX KpOMOK) ’ n HallpaBJIECHNUE ee



pacrnpocTpaHeHMUd IO CYMeCcTBY clelyeT HallpaBJIeHU OOKOBOWM KPOMKMU.

B ocHOBe wu300peTeHUA JISKUT TOT HEOXUIAHHHM OOHapyXeHHBM
baxT, uUTO TOKOCOOPHEE WMMHH MOTYT pacrnojlararbcd TakXe BIOJb
epenHeW KPOMKM U 3alHel KpPpoOMKM OOKOBOTO CTekJa, He Oynoyum
BUOVMEIMI HabJmonaTeJo B OTKPETOM COCTOAHUMA CTeKJIa. [Toka
paccTosHMEe OT TOKOCBOPHEIX NMH IO KPOMKM He CJUIKOM BeJIMKO,
TOKOCOOPHHEE MUHE MOIPeNIoUTUTEJSIbHO CKPHBALTCA KY30BHHEMM YacCTAMU
IOBepM TPaHCIOPTHOTO CpPelcTBa, a TakKXe YIJIOTHUTEJLHEMM KPpOMKaMu,
OOHUHEIM OOpasoM IMPMMeHAeMHMM B OKHax TPaHCIOPTHHX CPeOCTB. TaKuM
oBpas3oM, BJEeKTPpUUeCKOoe KOHTaKTHMPOBaHME He BUIOMMO HM B KaKoOM
COCTOSHUMU cTekJa, Garomap4d yemy 3TO BoxoBOE CTEeKJIO
YOOBJIETBOPAET BCTETUUECKUMM TpeO®OBaHMAM K CTeKJaM TPaHCIOPTHHX
CpencTB.

B oOHOM U3 IIPeOlOUTUTEJILHHX BapMaHTOB OCYMECTRJIEHUS BCe
U3OJUPYRIME JIMHUM TOKOCOOPHOM MmMMHH [IPOXOOAT MeXIy TOKOCOOpHOMU
MMHOM BOOJBE IepelHel KPOMKM ¥ TOKOCOOPHOM NmIMHOM BIOOJIb 3BaldHeM
KpoMKM. He cCymecTBYyeT M3OJUPYIIMUX JIMHUM, KOTOpPHeEe, HaIpPUMED,
OPOXOOAT OT OOHOM TOKOCOOPHOM MMHE BHOOJIL IepelHel WM 3alHen
KPOMKM K  HIWXHEM KpPOMKe CTekJa, BIOJIbE  KOTOPOM, HanpuMmep,
PACIIOJIOXEHO MIPOOOJIKEeHMEe KaKoM—-JrBOo TOKOCOOPHOW mMMHE. Bjlaromaps
IIOCJIENOBATEJILHOMY  IPOXOXIEHMI0 BCeX  M30JIUPYRIMMX  JIMHUM — MEeXIy
nepelHe¥ ¥ 3agHeM KPOMKOM HOOCTUTAaeTCsa OCOOEeHHO IMIpedlouTUTeJIbHOe
pacrpenejieHMe HarpeBaTeJILHOTO IeMCTBUA.

B OIHOM U3 IPennouYTUTeJIbHEIX BapMaHTOB OCymeCTBJIEHV A
MaKCHMaJIbHOE pPacCTOSHME OT TOKOCOOPHEIX MMH OO TOoM OOKOBOM
KPOMKM, BIOJIb KOTOPOWM OHM PACIOJIOXEHH, COCTaBJIgAeT MeHble 3 CM,
IpennouTruTeJIbHO MeHbme 2,5 oM, ocofeHHO OPeAlouTHUTEeJILHO MeHbIe 2
cM. MakcuMaJlbHOE PacCTOfAHMEe B CMHCJEe M300peTeHMd UW3MepsSeTCHd
MexIy OOKOBOM KpPOMKOV OOKOBOTO CTekJla M ofpamleHHOM OoT Hee
KPOMKOWM TOKOCBOPHOW MMHE. 3TO pPacCTOSHME OOCTaTOYHO MaJio, Tak
UTO TOKOCOOpHEE MMHE BMEeCcTe C DJEeKTPUUEeCKMM KOHTaKTUPOBAaHWEM
pacroJjioXeHsl B o0JjlacTv, KoTopad YKPHTa KYy30BHEMM YaCTAMU U
YIUIOTHUTEJIEHEIMM ~ KPOMKAaMM  TUIIOBHX  OOKOBEIX  OKOH  aBTOMOOWMJIA.
HeoxnmaHHO o0OKa3aJloCh, UYTO IIPU BTUX PACCTOSHMAX TOKOCOOPHHEE MMUHE
OpennouTuTeJIbHO  OCTAalnTCA  COPATaHHEMM  3a  KY30BHHEMM  YacTAaMM

THUITIOBEIX TPAaHCIIOPTHEIX CpelCTB. IlosTOMYy YKa3SaHHEe praccToAdHUME



MOoTYT, COBCTBEHHO, IIOHVMMaTBECHA Kakr obmasa KOHCTPYKTVMBHAA
PexroMeHIOalum4a, He3aBUMCHMMO oT KOHKPEeTHOTI'O THIIa TPaHCIIOPTHOTI'O
cpelncTBa.

Ho TOKOC@OpHHe MMHE MOTYT OBTB TakKxXe PasMelleHEl He CJIMIIKOM
BIM3KO K OOKOBOM KpoMKe, IIOTOMY UWUTO MHade HapyllaeTCAd COecIVMHEHNMEe
CTEeKOJI, u BO3OYyX epes OOKOBYIO KPOMRY MOXeT IIPOHMKAaThk B
KOMIIO3UT . B omHOM U3 IIpedlIOUTUTEJIEHEX BapPMaHTOB OCYyIeCTBJIEHUA

MVHVMMaAJIEHOE PaCCTOAHME OT TOKOC@OPHHX mMH OO TOoM OOKOBOM KPOMKM,

BIOOJIb  KOTOPO¥  OHUM  PACIIOJIOXEHH, cocTaBjdgeT OoJbme 3 MM,
OpennouTruTesbHO OoJibme 5 MM, IIpM  2TOM  HOCTUTATCS XOPOIUe
pesyJibTaTH. MMHMMAJILHOE paccTosaHue B CMEICJIE n300peTeHn

usMepsaeTcsa Mexnoy OOKOBOM KPOMKOM OOKOBOTO CTeKJla M OOpalleHHOM K
Hell KPOMKOY TOKOCOOPHOM MMHEH.

B oOoHOM M3 I[IpPenlIoOUTUTEJIEHEIX BapMaHTOB OCYIEeCTBJIeHMSA OIoHa
TokOoCOOpPHasa MmMHa PacIoJIOXeHa BIOJb IepelHeM KPOMKM, a IOpyrasd
TokOCOOpHas WmMHa - BIOOJb 3aldHeM KpPOMKM OOKOBOTO CTekJjla. Tak
OITMMAJIEHO MCIOJIBE3YITCHA UMeKlMrecsad B pPacIoOpAXeHMM,  HeBUIOMMEE
obylacT OOKOBOTO CTeKJla. KpoMe ToOro, MI3OoJUpylMe JHHUKM 06e3
CUJILHEIX MUCKPUBJIEHUM M IIeTeJlb MOTYT BEeCTUCH OT IepeldHel KPOMKU K
3anHen KPOMKE, uTo ABJIAEeTCH DCTETUUECKHU NIpUBJIEeKaTEJILHEM,
oBJleryaeT OIOHOPOINHOE pacllpemeSieHMe MOIMHOCTM HalpeBa M yMeHbIaeT
OIlaCHOCTEL JIOKAJILHOTO IeperpeBa.

Nsommpyomue  JIMHMM  MOTYyT B STOM CJydae B OOHOM U3
IPEeOIOUTUTEJIbHEX BapMaHTOB OCYIWECTBJIEHUA IIPOXOOUTL 0e3 CUJIbHEX
VCKPUBJIEHUM OT TIEPBOM TOKOCOOPHOM MmMMHE KO BTOPOM TOKOCOOPHOM
mMHe . BCJIeOCTBMe CJIOXHOM GOpME OOKOBHEHX CTEKOJI OOBUHO IO MeHbIen
Mepe HeKOoTopasd dYacTh MI30JUPYKRMUX JIMHUM [OPOXOOAT He COBCEM
OPAMOJIMHEMHO MeXIy TOKOCOOPHHEMM mMHaMM, UYTOOH I[IO BO3MOXHOCTU
pacnpeneyaThk HaTpeBaTeJlbHOe HOeWCTBMe IO BCeMy CTekJly. Tak,
HanpuMep, BOIM3M OOBUHO MCKPUBIIEHHOW BepXHEM KPOMKM MW30JIUPYRIMe
JVHUKM MMeT JIeTKY, alalTUPOBaHHYK K BepxHel KpOoMKe KpMBU3HY. HO
AJIE TEPHATUBHO M30oJIMpyoIme JIMHUU MOTYT TaKXe IIPOXOINTE

MeaHIOIpooOpasHOo MeXOy TOKOCOOPHBIMM MMHAMM ¥ MHOTOKPATHO M3MEeHATH
CBOEe HalpabJIeHMe, IMIOOOOHO IIOBOPOTHOM IeTje («IOBOPpOT Ha 180°%).

B OIOHOM ns3 aJIb TEPHATMBHEX BapMaHTOB OCymeCTBJIEHMA obe



TOKOCOOPHEE MMHE PACIOJIOXEHE BOOJEL OOHOM M TOM xe OOKOBOM KPOMKMU
BOKOBOTO CTekJa, TO ecThb JMuOO BOOJL IIepelHel KPOMKM, JMOO BIOOJb
3anHen KPOMKH . Torma HaTrpeBaTeJbHEe TIOJIOCEH IPOXOOAT
neTjeobpasHo, HauMHaACh OT IIepBOM TOKOCOOPHOM IMHH UYepes CTeKJIO
KO BTOpO¥ TokocOopHOM muHe. O0e TOKOCOOPHHE MMHE PAacIOJIOXKEeHH Ha
oborperaeMOM IIOKPHEHITUM. UTOOH He KacaThbCcda IOpyTD Ipyra, TOKOCOOpHHE
IIMHEL MOTYT HaxXOOUTLCSA Ha Pa3JIMUHOM PACCTOSHUM OT OOKOBOM KPOMKU,
BIOOJIb KOTOPOM OHM PAacCOpOCTPaHAKTCH, TO eCTh OBTH PAaCIIOJIOXEeHEH
pAOoM IOpyT' C »OpyToM. HexejJaTeJlbHHM KOHTaKT OIHOM TOKOCOOPHOM
IMHEL ¢ 0O6JIaCcThbid HarpeBaeMOTO IOKPHTHUA, KOoTopasd NpelHa3HaueHa IJ4
IPpYTOM TOKOCOOPHOM MMHE, MOXeT IIpedoTBpalaThbCd IyTeM HaIJexXallrx
M30JNPYIMNX MEPOIPUATHUN . TaxuM V30JIMPYIVIM MEepPONPUATHUEM
ABJIAeTCHA, HalIpUMep, HaHeCeHMe BJIeKTPUUECKM UI0JUpPYIeN IIJIeHKH,
KoToOpasd IPEennoYTUTEJILHO CONEPXUT TIOJINVIMAL (TI1) u/Uim
nogumuzodyrTmieH (IIMB) m uMeeT ToJmuuMHy oT 10 MM pmo 200 MKM.
AJIbTEepHaTHMBHO TOKOCOOPHEE NmMHE IIPpM HamJjexaleM I[IPpOBeIeHUM IIyTeu
HaTpeBa MOTYT HaxOIUTHLCS Ha OIOMHAKOBOM pPaCCTOSHUM OT OOKOBOM
KPOMKM, HO PaclpoCTpaHATLCHA BIOOJb pPa3JIMUHEIX obJacTel OOKOBOM
KpoMKM. Tak, HalpuMep, UW30JUPYIVe JMHUM MOTYT OLTL BHIIOJIHEHE
Tak, UYTOOH KaxXOHlM IIYyTh HaT'peBa HauMHAJCS B BepxHelw objgacTtu,
HaopuMep, B BepxHeM IoJIOBMHe OOKOBOM KPOMKM, 3aKaHuMBaJICd B
HMXHeM o80JlacTr, HalpuMep, B HMWXHeM II0JIOBUMHe OOKOBOM KPOMKM, Tak
uTO IepBas TokocBopHas MmMMHa IOOJDKHA OHTL PacloJioXeHa TOJIBKO BIOJb
STOM BepxHel obJacTu OOKOBOM KPOMKM, a BTopas TokocBopHas MMHAa
TOJILKO BIOOJIb HMWXHeM obJjlacTu OOKOBOW KpoMkKM. ToI'la HaT'peBaTeJIbHBEe
IIOJIOCH PACIIOJIOXEHE IOoOOOHO OXBaTHBalIMM IOPYID OpyTra OeTJIaM.
AJILTEePHaATUBHO MOXHO TakXe BHIIOJHUTL HaT'peBaTeJIbHBEE IIOJIOCH Tak,
UyTOBE OHM MNPOXOOMJIM OT IepelHel KPOMKM K 3alHel KpoMkKe, U
mocjiefoBaTeJIbHO COeIVMHUTL OPpyI C IOpYyI'OM IIO IBe HaI'peBaTeJlbHEBEe
IIOJIOCH c IIOMOIILIO COeIMHUTEJIbLHEIX 2JIEMEeHTOB (HampuMep,
MeTaJlJInueCKUX IIJIEHOK) , Tak YTOOH IyThb TOKAa B nepBOM
HaTpeBaTe&JILHOM IIOJIOCe meJl OT OIJHOM KPOMKM K OPYTOoM, a BO BTOpPOU
HarpeBaTeJIbHOM IIOJIoOCe - CHOBa OOpaTHO K IIepBOM KpoMke. Tak Takxe
BJIeKTPpUUECcKoe KOHTaKTUPOBAaHME  IIOKPHTHSA  MOXET OCYMeCTBIATLCSA
BOOJIbL OOHOM EeOMHCTBEHHOMW KPOMKMU.

OBorperaeMoe IIOKPHTHE MOXeT OBTE HAHECEHO Ha IIOBEepPXHOCTHb



BHYTPEHHETO CTekJa VIV HapyXHOT'O cTekJa. [TokpHTHE
NIPedllouTUTEJIbHO HaHEeCEeHO Ha IIOBEePXHOCTM HapyXHOTO CTeKJla WIKn
BHYTPEHHETO CTekJa, OO0paleHHOTO K IIPOMEXYTOUYHOMY CJIOK, IIOTOMY
UTO OHO TaM 3alluleHO OT KOppo3MM WM I[IPpOUero IIOBPEeXIeHM.
AJIbTEepHATUBHO OOOTpeBaeMoe IIOKPHTHE MOXeT OHTB PacIIOJIOXKEeHO Ha
IIOJIMMEPHOM IIJIEHKe-IOOJIOXKEe BHYTPM [IPOMEeXyTOUHOTO CJod. IlJeHKa-
IIOMJIOXK A COIEPXUT [IpenrnouTUTEeJIbHO 1o MeHbIIen Mepe
nosmsTuiieHTepedTasnar (II3T), noamsTuieH (II9) wMiIM MX CMecHu, WIHu
COIIOJIMMEDPH, WJIM IIPOM3BOIOHHE. 3TO OCOOEHHO MIPellloUTUTEJIBHO IJIA
yoobcTBa ofpameHMsa, IPOYHOCTM M BHEMHMX CBOMCTB ILJIEHKM-IIOIJIOXKM .
[ImeHKa-TIOOJIOXKa MMeeT IMIPEenIouYTUTEJIBHO TOJIMHY oT 5 MrM »no 500
MKM, OCOOeHHO MOpelnodTuTeJJbHO oT 10 MxM mo 200 MKM, M COBCEM
ocoBo HOpemnouTMTesbHO OT 12 MKM »mo 75 wMrM. CJIOM-IOOJIOXKM,
VMemue 5STYU  TOJMUHE, MOTYT I[IPeOloUTUTEJIbHO IIPpeNoCTaBJIATECA B
BUIe TIHUOKMX ¥ OINHOBPEMEHHO IIPOUHHIX ILJIEHOK, KOTOpHEe YIOOOHH B
oBpalleHUM .

OBoTrpepaeMoe [IOKPLITHE B COOTBETCTBUMA C n3obpeTeHneEM
ABJIAETCSH IpO3pPayHLM. Ilonm IpO3payHEM [IOKPHTMEM B CMEICJIe
n300peTeHUa IOHMMAeTCd IIOKPHTMEe, KoTopoe ob6JalaeT MNIPOINyCKaHMEM B
BUIOMMOM 0BJIaCTHM CIIeKTpa II0 MeHbme¥ Mepe 50%, OpednouTUTEeJILHO II0
MeHbme Mmepe 70%.

PaMouHasa kpaeBasa o00JaCThk CTekJia NPeldlouTUTeJIbHO He cHabXxeHa
oBoTrpeBaeMBIM IIOKPEITHMEM. OTa KpaeBasg o00JaCTk TaKXe Ha3BBaeTCHd
KpaeBoM obJjlacThio 0e3 MNOKPHTUA (B Cliydyae IIOKPHTMS, HaHEeCEeHHOTO Ha
CTEeKJIO) WM TIOOPe3HHM KpaeM (B Clydyae I[IOKPHTMA Ha IIJIeHKe-
nonJjioxke) . TeM caMeEM TapaHTUPYeTCHd, UYTO oborpeBaeMoe IIOKPHTHUE HE
BymeT mMMeTb KOHTaKTa C Ookpyxaomel aTMochepor, ©OJjaromapsa UeMy
npeloTBpamaeTcs KOpPpPO3USA - [IOKPHTHE Kak OH 3aKJIIOUEHO B
IPOMEXYyTOUHOM cJjioe. IMpMHa CBOOOOHOM OT IOKPHTUA KpaeBoMW o006JacTu
cocTaBJydgeT oBrpuHO oT 0,5 MM mo 20 MM, B YacTHOCTM oOoT 1 MM mo 10
MM. CTekKJIO MOXeT TaKXe CoIepXaThk IpyI'Me HeCHaOXeHHBE [MOKPHTUEM
oByacTu, HalpMMep, OKHO IJIA IIepellauM OaHHHX WJIM OKHO IJIS CBA3WU.

SJIEKTPONPOBOOANlee IOKPHTHME MMeeT II0 MeHblleM Mepe  OIOMH
SJIEKTPOIPOBOOANMUM  CJION. IOTIOJIHUTEJIBHO  IIOKPHTHUE  MOXeT  MMETHb
OIMBJIeKTPUUeCKHue cJjou, KOTOPHE, HalprMep, CIIyXaT oJis

peryJIiMpOBaHMA COIIPOTUMBRIIEHMA CJIOA, HOJIA 3allMTEI OT KOPPpO3UMM WJIM IOJIA



YMEHEIIEHMA OTpaXeHNMA. HpOBOHHMMﬁ cJion COIOEPXT IIpPedIlIOUYTVTEJIEHO

cepebpo WK BJIEeKTPOIPORO I AMMNM OKCUT (aHTII. transparent
conductive oxide, TCO), TakoM Kak OKCUI MHIMA-OJIOBa (aHIJI.
indium tin oxide, ITO). IIpoBOOAMMUN CJIOM MMeeT IPeIdlOoUTHUTENIBHO

ToJmMHy oT 10 HM zmo 200 HM. Braromaps »TOMy IOOCTHUIaeTCHd XOPOMMUMN
KOMIIPOMMCC MeXIy T[IPO3PadHOCTR U BJIIEeKTPUUECKOM [NIPOBOIMMOCTEIO
CJIOA. Ons  yJydmeHMs  HOPOBOOMMOCTM HOPpM  OIHOBPEMEHHO  BHEHCOKOU
IPO3PadYHOCTU IIOKPHTHE MOXeT MMETh HeCKOJIBKO DBJIEeKTPOIPOBOIAMNX
CJIOeB, KOTOPEE OTHEJIEHH JIpyI' OT IpyTa IO MeHBIeM Mepe OIOHUM
OUBJIEKTPUUECKMM CJioeM. I[lpoBomdmee IIOKPHTHE MOXeT,  HallpUMep,
comepXaThk IOBa, TPU WIM UYeTHpe 3JEeKTPOIPOBOOANMX CJIOA. THUIMUHBEE
OUBJIEKTPUUYECKKEe CJIOM CoIepXaT OKCHUIOE WM HUTPUIOE, HallpUMep,
HUTPUI KPeMHMHA, OKCUL KPeMHUSI, HUTPULI aJIloMUHMS, OKCHUI aJIIOMUHWUSA,
OKCHUI LUMHKa WJIM OKCHI TUTaHa.

B OOHOM ns OCODEeHHO NPenrodYTUTEIbHEIX BapMaHTOB
OCYWMECTBJIEHUS DJIeKTPONPOROIANEe IIOKPHTHE MMeeT DJIeKTPONPOROIAMMUNI
CJIO¥, KOTOPHM COHEPXUT cepedpo, IPeOlOoUTUTEJILHO II0 MeHbIeM Mepe
99% cepebpa. ToJmMHa DTOTO BJEKTPOIPOBOOAMEIO CJIOS COCTARJIAET
opennouTuTesibHO OoT 5 HM mo 50 HM, ocCoOeHHO NpeldnouTuTeJIbHO oT 10
HM o 30 HM. IIOKpEHTHME MMeeT INIPpedlouTHUTeJIbHO IBa WM TPU D2TUX
IPOBOOAMUX CJIOSA, KOTOPHE OTHeJIeHH IpyT OT IpyTra IO MeHbIel Mepe
OOHVM OUBJIEKTPUYECKUM CJIOEM. Taxkue IIOKPHITHU A 0CcODeHHO
OPEenrouTUTEJIEHE C TOUKM 3peHMs, BO-IIEPBHX, IIPO3PadHOCTHU CTeKJIa,
a BO—BTOPEHX, €I'0 IIPOBOOVMOCTM.

IIMprHa M30JUPYIIMX JIMHUM COCTaBJIAeT MOPeOloUYTUTEJILHO MeHblle
mwim pasBHa 500 MM, ocofOeHHO OpennodTuTesibHO oT 10 MM nmo 250
MKM, coBceM ocobo npemnourTuTesJbHO oT 20 MM pgo 150 MKM.
Vsomupyrnmye JIMHUM, WMelre 5Ty NIUPUHY, MOTYT JIETKO CO3DaBaTbCH,
B YacTHOCTH, nyTeM Jla3epHoM obpaboTKH, obecrneunBamnT
BIIEKTPUUECKYD M3OJALUMID COCEOHMX HalpeBaTeJIbHEIX IIOJIOC M, KpoMe
TOI'O, BHeEIIHe He3aMeTHEH.

OborperpaeMOe IIOKPHTHE WMMeeT OOBUHO HeCKOJIBKO U30JUPYRIINX
JVHUM, TO eCThb IIO0 MeHBIIeM Mepe »OBe M30JUpyKNUe JMHUM. TOUHOE
KOJIMYECTBO WM PaCCTOfAHME MeXOy MW3OJUPYRIVMMY JIMHUMAMKM B IOaHHOM
OTHeJILHOM CJiydae 3aBMUCUT OT TOUHOM (QOPMH CTeKJa M MOXEeT

OoIipeneJIATeCA ClielinMaJIMCTOM IIyTeM IIpelIBaprTeJIbHEX paBMHMHeHMﬁ n
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VMU T Al . PaccTosaHue MeXIy COCEeIHVMY  U30JIUPYIMMU JIVHY SMI
COCTaBJISET MNPEenNouYTUTEeJJbHO OoT 1 cM mo 10 cM, [OpeldloudTUTEeJIbHO OT
2 cM Jo 6 CM. O9OTO ToOXe IMIPedlouTUTEJIbHO C TOUKM 3PeHMA BHEMHeN
He3aMeTHOCTH V30JINPYRIMX JIMHUM . Kpowme TOTO, C IIOMOIIL I
HarpeBaTeJIbHHX II0JIOC DSTOM MmMUPMHH obecneunuBaeTcsa 20beKTUBHAA
MOIIHOCTBL HaTl'pebBa. BrIIeHa3BaHHEE 3HAUEHUA I[IPUMMEHMME, B YaCTHOCTH,
oJIS OOKOBHIX CTEKOJI JIETKOBHX aBToOMOOMJIeM. Ho 1Ijis OOKOBHX CTeKOJI
BoJiblmero pasMepa, HalpuMep, TI'PY30BHX aBTOMOOMIIEN, MOTYT TakKxe
BHIOMpPATBLCA BHAUUTEJIBHO OOJIblIMe PpacCTOSHUSA, HalpuMep, oOT 5 CM 1o
30 cM. KoJIMuecTBO MI3OJMPYKRIMX JIMHUM COCTAaBJISeT OOBUYHO OT 2 IO
10, B wacTHOCTM OT 3 @mo 7. B OIOHOM M3 BapMaHTOB OCYIECTBJIEHUA
n300peTeHUa BCe HarpeBaTeJIbHBEE IIOJIOCH MMEeKRT OOMHAKOBYK MUPHHY .
Torma wuM3OoIMpPpyKIUe JIMHUM IIPeOloUTUTEJIbHO PaBHOMEPHO UM He3aMeTHO
pacrnpemneJsieHsl 10 CTEKJY.

B OIOHOM nu3 [IPenrnouTUTeJIbHEIX BapMaHTOB OCYIECTRBJIEHU A
n306peTeHrsa MOIMHOCTHL HarpeBa (IJIOTHOCTE MOMHOCTM Ha eOUHUILY
IIOBEPXHOCTU, Pg) OT 3BalHel KPOMKM K IepedHelM KpPpOMKe II0 MeHbIen
Mepe Ha OTHeJIbHEX YyuYacTKaxX YyBeJlMuMBaeTcd. OTO OOCTHUIaeTCsda, B
YaCTHOCTH, 3a cueT TOTO, UyTO pacCcCTodHMEe MexOy  COCeIHMMMU
UBOJMPYIYMA JIMHKUAMM IO XOOYy OT 3alHel KPOMKM K IIepelHel KPpOoMKe
10 MeHblle¥ Mepe Ha OTIOeJILHEIX YyduacTKax yMeHbIlaeTcsa, TO eCThb
yMeHblaeTCsa MPpMHa HaTpeBaTeJIbHHX I[I0JIOC. Bjlaromaps STOMY TOK
HarpeBa paclopenejsgeTcs B IIepelHel o00JlacTuM CTekJyla I[I0 MeHbIel
IMpMHe HaTrpeBaTeJIbHOM IIOJIOCH, uYeM B 3amgHel o06JacTu, BCJIeICTBUE
yeI'0 MOMHOCTHL HaTl'PeBa IIOBHIMAeTCHA. DBoJiee BHCOKasS MOIMHOCTL HarpeBa
B IIepelHeM o6JacTM CTekJa MOXeT OBThL, B YaCTHOCTHM, XeJjlaTeJlbHa
OJIg IHnepelHrMx OOKOBEX CTeKoJI. Tak o06JlacThk IepelHEeTro CTeKJa MOXET
BHCTpee oOcCBODOXIDATBLCHA OT JbIa WM BJaru, OJaromapd 4YeMy OBCTpee
OTKPEIBAETCH BMIOMMOCTD DOKOBOTO 3epkaja. MpednouyTUTeJIbHO
MaKCHMaJlbHad MMPMHa CyXanMMXCSd Hal'PeBaTeJIbHHX I[I0JIOC COCTaBJISET
or 55 MM pmo 110 MM (mOpempnodyruTesbHO oT 60 MM pmo 100 M),

MUHMMAaJIbHad mMpuHa oT 10 MM mo 55 MM (OpennodruTesisHO oT 10 M

no 50 mM). C 2T¥UMM 3HaUYeHMAMY JOCTUTAETCS XOPOWUM KOMIIPOMMUCC
MexIy — OBICTPEIM — pa3MopaxuBaHMeM B IepenHen  obJjacTH, YTOOH
MOMEHTAJILHO OTKPHBATH BUIMMOCTbH BOKOBOTO 3epkaja, u

PasMOpaxmMmBaHMEM BCeMy CTEeRJIIY, ROTOpOEe TOXe BaXHO B CMEICJIE
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0e30IaCHOCTM OBMXEHUA.

B OOHOM nus IpPennouTUTeJIbHEX BapMaHTOB oCymeCcTBJIEHUI
nz3o0bpeTeHrsa CpelHSd MOIMHOCTHL HarpeBa  (IJIOTHOCTBHL MOMHOCTM  Ha
eIVHUIY TIOBEPXHOCTHU, Ps) CTeKJla COCTaBJIgseT II0 MeHbmelr Mepe 250
BT /M2, NPennouTUTEeJILHO IO MeHbmei Mepe 300 Br/M?, ocoBeHHO
NPenIouTUTEJILHO [0 MeHbmel Mepe 350 Br/M?. TeM caMeM OOCTUIAETCH
IpenrnouTuTeJIbHOe HaTpeBaTeJlbHOe IOelCTBUE.

B OoHOM nus IpennouTUTeJIbHEX BapMaHTOB OCymeCTBJIEHU I
TOKOCOOPHEIE MMHE  BHIIOJIHEHEL B  BUOE IIOJIOC SJIEKTPOINPOBOOAMEN
JleHku . IlpoBonAmas IIJIEHKa COIEePXUT [IPeOlNouTUTENIbHO  aJIoMMHUM,
MeIb, JYXeHYH MeIlb, 30JI0TO, cepebpo, LMHK, BOJbOpPaAM MU/MUIMU OJIOBO
WM nx CILJIaBH, ocoBeHHO IPenanouYTUTEIBHO Menb . ToJmmHa
RJIEKTPONPOBONAMEN IIJIEHKM COCTaBJISeT MNPenlouTHuTesIbHO oT 10 MKM IO
500 wmMkM, ocoBeHHO HOpennouTuTeJibHO oT 30 MM »mo 200 MM,
HalpuMep, 50 MKM NI 100 MKM. ToxkOCBOOPHEE [HEL nus3
BJIEKTPONPOBOOANMX IIJIEHOK, MMEKIMX 2TM TOJIIMHE, TeXHUUECKM IIPOCTEH
B peajguzaluy U obJjamailnT OPpellouTUTEeJIbBHOM CIHOCOBHOCTBI IIPOINYyCKAaTh
TOKU BoJILION CUJIEL. SJIEeKTPOIIPOBOLAlA A [JIeHKa MOXeT OHITE
HeloCPeOCTBEHHO, C IIOMOIbLI IIasJIbHOM MACCH WJIM SJIEKTPOINIPOBOOAMETO
KJIed CcoeIMHeHa  BJEeKTPONPOBOIAMMM COeIMHeHMeM C  Harl'peBaeMHM
IIOKPHTUEM. ToOKOCOOPHBE WMHE M3 II0JIOC OIPOBOIAMEN IIJIEHKM [IPUMEHVIME
ocoBeHHO TOoTI'Oa, KOoI'da B»BJeKTPONpOBOOANMEee IIOKPHETHE PAaCIOJIOXKEeHO Ha
[IJIEHKEe-TIOOJIOXKE B IIPOMEXYTOUHOM CJIO€, HO MOTYT TaKXe IIPUMEHSITLCSH
Yy TIIOKPHTUM Ha IIOBEPXHOCTHM CTekJla. [IJg VYJIYUlleHMsS TOKOIPOBOOAMETO
COeIMHEHMS MeXOy IIPOBONOAMMM IIOKPHTHMEM M TOKOCOOPHOM MMHOM MOXeT,
HalpMyMep, paclrojiaraTbCcsd IIacTa, colepxamas cepebpo.

B OOHOM us aJIb TepHaTUBHEIX BapMaHTOB OCyMeCTBJIEHUI
TOKOCOOPHEIE WmMMHH ~ BHIIOJIHEHE B BMIEe HaleuaTaHHOM U BOXKeHOM
OpoBOIAmEN CTPYKTYPH. HameuaTaHHBE TOKOCOOPHEE mMHH CcoIepXaT IIo
MeHblel Mepe OIMH MeTaJlJl, IPedlouTUTEeJIbHO cepebpo. JJeKTpuueckas
IPOBOIMMOCTE OpedrnouTUTeJIbHO  pealiM3yeTcsd IIOCPeOCTBOM  YacCTUII
MeTaJla, comepxammxcs B TOKOCOOPHOM npoBOIE, ocoBeHHO
NIpedlIouTUTEeJIbHO I[IOCPEeICTBOM 4YacTul, cepebpa. UYacTHUE MeTaJlla
MOTYT HaxXOIMTLCS B OPTaHUMUYECKOM U/MIM HeopTaHMUeCKOM MaTpulle,
TakoM KaK I[NacTH WMIM dYepHMWJa, OIPeOlouTUTesSIbHO B BHUIE XKeHOM IaCTH

g TpadapeTHOM IIedyaTH, CcoIepXamel CTeKJISHHHEHe OpMTTH. ToJImMHa
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CJIOA HalledaTaHHEX TOKOCOOPHHX MMH COCTAaBJIAeT MNIPellNOoUTUTEJIBHO OT
5 MM o 40 MKM, OCOOEHHO MNPEenlouTUTeJIbHO OT 8 MKM no 20 MKM, "
coBceM o0co00 mnpenmnourTmTeJibHO oT 10 MM pmo 15 MkM. HamneuaTaHHEE
TOKOCOOPHHE WMHE, MWMEKIME D3TM TOJIIMHE, TEeXHUUECKM T[IPOCTH B
peaguzalMy ¥ ofJlajalnT OPedloUTUTEeJILHOM CIOCOOHOCTBLI MIPOIYyCKAaThb
TOKM OOJIBMOM CHJH. HaledaTaHHBE TOKOCOOPHHE MMUHE I[IPMMEHVME, B
YaCTHOCTM, ToTI'Ia, KOoI'Ida 5BJEKTPOIPOBOLANEE IIOKPHTME HAHECEHO Ha
[IOBEPXHOCTL HapPYyXHOT'O CTeKJla MJIM BHYTPEHHEIO CTeKJa.

IOirHa  TOKOCOOPHBEIX WMH  3aBUCUT OT  MCIOJHeHMS OOKOBOTO
CTeKJla, B UYaCTHOCTM, OT IOJMHE KPOMKM, BIOJIE KOTOPOM pPacIoJOoXeHa
TOKOCOOpPHasA WKMHa, WM MOXeT BHOUpATLCH CHelMallMCTOM HalJiexalluM
oBpas3oM B OaHHOM OTIOeJIbHOM ciaydae. Iloxm OJIMHOM OBBIUHO
[IOJIOCOODPAa3HEX TOKOCOOPHEIX WMH IIOHMMaeTcsa wux 0oJiee IJIMHHOE
U3MepeHue, BIOOJIb KOTOPOIT'O OHM OOBUHEIM O00pasoM KOHTaAKTUPOBAHEL C
PasHEMM Hal'peBaTeJIbHEIMM I[10JIOCaMM.

MoxHO BJMATE Ha MOWMHOCTL HalpeBa [OIpM TaHHOM IIOoZaBaeMOM
HanpsaxeHun U (kakK OpaBMJIO, 3alaHHOM IIPOM3BOIUTEJIEM TPAaHCIIOPTHOTO
CpeICTBa) ¥ CONPOTUBJIEHUMM Rg CJIOS M OJIMHE TOKOCOOPHHIX MMH
[IOCPEeICTBOM IMPUHEL TOKOCOOPHHX MmMH. OOBUWHO XOpolMe pesyJIbTaTH
OOCTUTATCA B Openejax MUPUMHH TOKOCOOPHHX mMH oT 1 MM mo 20 MM,
OPenrnodyTUTEJIEHO OT 2 MM Ho 10 mM.

B OIOHOM us3 IpennouTUTEeJIbHEIX BapMaHTOB OCYIEeCTBJIEHU A
nzobpeTeHms [IOOKJIUEHKE COEIMHUTEJIbHEIX kabejien K BHEIMHEMY
CHa®XeHMIO HalpsSXeHMEeM OCYIeCcTBJIIeTCcsa B 00JlacTy HMWXHEeM KPOMKU.
Biraromapsda »TOMy COEIMHMTEJIBHEE KabelM MOTYyT IpATaTbCd B Ky30Be
TPAHCIIOPTHOTO CpencTBa. BokoBoe CTEKJIIO VMeeT oJs 2TOTO
OPenlouTUTEeJIbHO II0 MeHbIleM Mepe OIMH IIOOBOIAMMM IIPOBOI, KOTOPHM
SJIEKTPUUYECKM KOHTAKTUMPOBAH C TOKOCOOPHOM WMHOM M OPOXOOUT,
HauMHasiICh OT TOKOCOOPHHIX mMH, K HIMWKHeM KpoMke. I[IpedlouTUTeJIbHO
Kaxmasa TokocOopHasd mMHa CcHabOXkeHa TaKuM T[IOOBONOAMMM IIPOBOIOM.
llogBomAmMe IMIPOBOOa MOTYT IIPOXOIUTL, HaIpMMep, K HIWXHeM KPpOMKe B
BUIe TIPAMOTO Y4YacCTKa, UYTOOB KOHTakKTMPOBaATBCA TaM (HalpuMMep, B
o6JlacTM MNPOeKUUMM TOKOCOOPHOM MmMMHE Ha HMWXHIO KPOMKY) . IlogBomAmMUe
IpOBOJa MOTYT 3akKaHuMBaThbCA YXe BHYTPM JaMMHaTa, TO eCThb -0
OOCTVXEeHUSI HMWKHeM KPOMKM, U OBTb KOHTAKTHMPOBAHEL C ILJIOCKUM

IIpOBOIOOM. AJ'H::TepHaTMBHO IooBogdmre IIpoBOOa MOT'WYT
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pacIpoCTpaHATLCA 3a IIpelelitl HWKHeM KPOMKM MJIS KOHTaKTUPOBAHUA C
BHEMHUMM COEeOVHUTEJILHEMM KabesiaMy BHe JiaMMHaTa.

[IPOTUBOTIOJIOXHEIE TOKOCOOPHEM MMHAM KOHIH TIONBONAMMX [TPOBONOB
B OIHOM U3 TPEeIloUTUTEJILHHX BapMaHTOB OCYNEeCTBJIEHUS HaxOIATCH
IpyD OT IOpyTa Ha pPacCTOgHUM, MeHbIleM WIu paBHOM 30 MM, OCOOEHHO
OpennouTuTesIbHO  MeHbIleM WJIXM  paBHOM 20 MM, coBceM  0co060
OpellouTUTesIbHO MeHbIIeM WM paBHOM 12 MM. [JId 3TOT0 I[IOIBOINAMUE
IpoBOda, KOoT'Ja TOKOCOOPHHE MMHE PAaCHOJIOKEeHH Ha Pa3HBEX KpPOMKax
BOKOBOTO CTeKJla, MOTYT MMETHL YYacTOK, KOTOPHM pacloJiIoXeH BIOJb
HIMKHeM KpoMkM. Tak MecTa IIOAOKJIUEeHUS BHEMHMX COeIVMHUTEJIbHBX
kabejiell  OJiS  OBYX  TOKOCOOPHHX mMMH MOTYT  pacliojlaraTbCca B
IpOCTPaHCTBEHHOM  OIM30CTM  OpyT K  IpyTy, YyToO  MOXeT  OHTbH
IPedlouTUTEJIbHO IJIS DJeKTPUUeCKOTO INONKJIUeHNS.

IloopBOoOAmMY IHIPOBOHN, KakK M TOKOCOOPHHE MMHE, IPeAlOUTUTEJILHO
MOXeT OHTL BHIIOJIHEH B BUIE IIOJIOCH SJIEKTPONPOBOAAMEN IIJIEHKM UM B
BUIE BOXKEHOM I1edaTHOM I[IaCTH. B OIHOM M3 BapMaHTOB OCYMEeCTRBJIEHUS
TOKOCOOPHEE WMHH ¥ I[IOLBOIAMME [IPOBOLA BHIIOJHEHH M3 OOMHAKOBOTO
MaTepuayja, 4YTOo YyIOpOoNaeT M3TOTOBJIeHMEe CTeKJla UM ONTHMMAJIBHO IJid
nmepexoma BJEKTPUUEeCTBa MeXOy TOKOCOOPHOM MmMMHOM ¥  IIOOBOMISIVM
IIPOBOOOM (BCJIEACTBME OOVMHAKOBOTO BJIEKTPUUECKOTO COIPOTUBIIEHU) .
OnHAKO  MOXHO TakKxe KOHTAKTUPOBATH BBITIOJIHEHHEIE C  TIOMOIILIO
TpadpapeTHOM IIeuaTy TOKOCOOPHHEE mMMHE C IIOMONBLI MIPOBOOAMMX IIJIEHOK
B KaueCcTBEe COEOVHUTEJILHEX DJIEMEeHTOB.

CONMPOTUBRJIEHVE CJIOA SJIeKTPONPOBONAMETO IIOKPHETUSA COCTAaBJISET
npennoururengsHo ot 0,3 Om/kBampaT nmo 7 OMm/kBampaT. [lpy 3TOM IIpu
HanpSXeHUAX, ITPUMEH I e MEBIX OBBIUHO B oByacTu TpaHCIIopTa,
OOCTUTATCA [IPeNIoUuTUTEeJIbHEE MOMHOCTM HaTpeBa, IIpUYeM HU3KUEe
COTIPOTUBIIEHUSA CJIOA TIPYM OIMHAKOBOM IIOJaBaeMOM HaNpSKeHUM BeIyT K
BoJiee BEICOKMM MOMHOCTSAM HaTrpeBa.

HapyxHoe CTEeKJIO /NI BHYTpPeHHee CTEeKJIO COIEPXUT
IpennouTuTeJIbHO CTeKJIO, B YaCTHOCTM M3BECTKOBO-HaTpMeBOe CTeKJIO,
WM TIOJIMMEpPHBEe MaTepuraJiel, NPedloUuTUTEJIbHO XeCTKHUe IIOJIMMEepPHHEe
MaTepuallkl, B YaCTHOCTHM MNOJIMKapOOHAT WM IIOJIMMETUJIMEeTaKPUIIAT.

ToJmMMHa CTEeKOJI MOXeT MMPOKO BapbMPOBATHLCA M TakuM oOpasoMm
OUeHbL XOpPOWO aIalTUpoBaThbcd kK TpeBoBaHMAM B KaXIOM OTIeJILHOM

Clly4dae. HpeHHOT{TMTeﬂbHO TOJIIIMHEI HaAPYXHOI'O CTeKJla M BHYTPEHHeTIO
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crekJja cocTarjgsgaoT orT 0,5 MM o 10 MM M HOPedanodTUTEJEHO OT 1 MM
no 5 MM, coBceM ocofo MNPenrnouTUTeJIbHO OoT 1,4 MM OO 3 MM.

HapyxHoe CTeKJIO, BHYTPEeHHee CTeKJIO WIM I[IPOMEeXYTOUHHM CJION
MOTYT OHTH CBETOINPO3PaYHBEMA u fecluBeTHHMHM, a Takxe
TOHMPOBAHHEIMM, MaTMPOBAHHEIMM WMJIM OKpPAlleHHBEMM . HapyXHOe CTeKJIO U
BHYTPEHHEE CTEKJIO MOI'YT COCTOATE M3 CTeKJla 0e3 IpelBapUuTeJIbHOTO
HalpSXeHWs, C 4YaCTUUHBM IIPeldBaApMUTEJIbHEM  HalpsSXeHMeM WM C
[IpelBapUTEJIbHEIM HallpSXKeHMEM.

[IpoMexXyTOUHEIM  CJIOV  ofOpasyeTcs IO MeHblleM Mepe  OIHOMU

TepMOHHaCTMT{HOﬁ COeIMHUTEJILHOM IIJIEHKOM . TepMOHHaCTMT{HaF{
coellMHMTEeJIbHa4d IIJIEHKa COOEepPXnUT I10 MeHbIIen Mepe OIOVIH
TepMOHHaCTMT{HBIﬁ I1oJIMMepP, IIpedliouTrnTeJIbHO STWMJIEHBMHMIIaluneTaT

(OBA) , nomumBuHMIOYTHMpaJ ([IBE) wim noamypeTaH (IIY), WM MX CMecCcH,
MM COIOJIMMEPH, WJIM I[IPOM3BOIHHE, OCOOEHHO IMNIPpellouTuTeJIbHO IIBE.
TommHa TepPMOIJIaC TUUHOM COeIVHUTEJILHOM [IJIEHKU cocTaBJgeT
opennouruTesgrHo oT 0,2 MM OO0 2 MM, OCOOEHHO IpPelloUTUTEJIEHO OT
0,3 MM mo 1 MM, Hampumep, 0,38 MM miam 0,76 MM.

Ecim oforperaeMoOe IIOKPHTME PAaCIOJIOXKEHO Ha ILJIEHKE-TIONJIOXKE,
TO BTa IJIeHKa-IOOJIOXKAa IIPenloUuTUTEeJSIbHO PacIloJiIoXeHa Mexnoy IBYMS
TepPMOIIJIACTUUHLEMM COEIUMHUTEJIbHEMM IIJIeHKaMM. ToT'a I[IPOMEeXYTOUHHM
CJIoM  BRJIOUaeT B @ ceBsa 0 MeHbIlel Mepe IBe  TepMOIlJlaCTUUHBEe
COeIMHUTEJILHEE IJIEHKM ¥ OIOHY PACIOJIOXEeHHYID MeXOy HUMM IIJIeHKY-
IIOIJIOXKY, MMEKIMYID SJIeKTpUUecKM oboTrpeBaeMoe IOKPHITHE.

TUNIMYHEIE HaTpeBaeMble IIOKPHTHA 00JamailoT Takxke CBOMCTBaMM
oTpaxeHus uHOpakpacHoTo (MK) wuzdydeHus. IlosToMy IOpeljalaeMbM
n3obpeTeHreM IIOKPHITMeM ofeclleuMBaeTCsd He TOJbBKO OYHKIMSA HaTpeBa,
HO ¥ OIDHOBPEMEeHHO Takxe (QYyHKUMOHAJIbHOE CBOMCTBO OTpaxeHus WK-
UBJIYyUEeHUd . BEjaromapsa YMEeHbLIIeHHOMY IIOCTYILJIEHUIO TeIlJIOBOTO
M3JIYUeHUS BO BHYTpeHHee IOMelleHre TPAaHCIIOPTHOTO cpeIncTBa
yJydlmaeTcsa TeIJIOBOM KoMOOpT.

V306peTeHre BkJoOUaeT B cebBd Takxke crnoco® M3TOTOBJIEHUA
openjaraeMoro n3obpeTeHrEeM oBorperaeMoIo JIaMVHUPOBAHHOT'O
BOKOBOTO CTeKJla, BKJOUALMNUMA B ceba IO MeHbIel Mepe

(a) mnOpemocTaBJIeHMe HaAPYXHOTO CTeKJla, BHYTPEHHEeIrO CTeKJla U
IPOMEXYTOUHOTO CJIOA;

(b) mnpenmocrarJieHMe O00OI'pPeBaeMOIl'0 IIOKPHTUSA Ha IIOBEPXHOCTU
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HapyXHOTO CTeKJla MJIM BHYTPEHHEeTIO CTeKJla, WIM Ha IIJIEHKe-NOIJIOXKE;

(C) BBOIO MBOJIUPYINUX JVHUM B oOOTpeBaeMoe IIOKPHTHE;

(d) KOHTaKTUPOBaHMe ODOTpeBRaeMor0 IIOKPHTUA TOCPeOCTBOM
TOKOCOOPHEIX NWH;

(e) pachnojioxeHHMe IMIPOMEeXyTOUHOTO CJIOS MeXIYy HapyXHHM CTeKJIOM
Y BHYTPEHHUM CTEKJIOM;

(f) COoeIMHEHMe  HapyXHOT'O CTekJla C BHYTPEHHUM CTEKJIOM
IIOCPEOCTBOM IIPOMEXYyTOUHOTO CJIOA IIyTeM JaMMHalLUM.

Korma Ha MHNOBEepPXHOCTE OOHOTO M3 CTEKOJI HaHOCHUTCHA IIOKPHTHUE,
TO B mare (e) HnDakeT pacnojlaraeTcda TakK, UYTOOH [OKPHTHE OBJIO
ofpaleHO K IIPOMEXYTOUHOMY CJIOK. ECAM HOKPHTHE IpedoCTaBJIAeTCsa Ha
IIJIEHKe-TIOOJIOXKE, TO B mare (e) 3Ta [LJIeHKa-TIOIJIOXK A
IPeOlIOUTUTEJILHO pacrnoJjilaraeTcsd MexIy  [IepBOM TEePMOILJIaCTUUHON
IIJIEHKOM ¥ BTOPOM TEepMOILJIaCTUUHOM IJIeHKOM. TepMOILJIaCTHUUHEE IIJIEeHKU
BMECTe C ILJIeHKOM-IOIJIOXKOM 00pasylnT MIPOMEXYTOUHHM CJION.

OborpepaeMoe  I[IOKPHTHME  HaHOCUTCHA  [IOCPEeNCTBOM  COOCTBEHHO
M3BECTHEX CIIOCOBOB. [IpennouTUTeJILHO HaHeCeHMe IIOKPHTHUSA
OCYIIECTBJIAETCA IIyTeM IIOONEePXMBAEMOI'O MAaTHUTHEM IIOJIEM KaTOOHOTO
pacneuieHusa (MOHHOTO PacHBUIeHMSa) . 3To 0COOeHHO MNPeAlouTHUTeJIbHO C
TOUKM 3pPeHMsa I[IpOCTOTO, OHCTPOTO, SKOHOMMUHOTO ¥ PaBHOMEPHOTO
HaHeCeHUs IOKPHTH A Ha cyBcTpar. [IJIeHKU-TIOOJIOXKH, VMenmye
oforpeBaeMue IOKPHTHA, ABJATCS TakXe KOMMEPUYECKM MOOCTYIIHEIMUA,
Tak uTo cHabXxeHHAS IIOKPHETMEM  ILJIeHKa-TOIOJIOXKA He OOJDKHA
M3TOTaBJIMBATLCA ClelMaJlbHO.

BBOI M30JIUPYKMUX JIMHUM OCYMEeCTBJISETCH IIPEeIlIOUTUTENILHO IIYyTeM
JazepHo¥ o06pa®oTkM, HO MOXeT TakXe, B IMIPMHLIUIE, OCYMEeCTBJIATLCSA
IPpYyTUMA MeTOIoaMu, HamnpuMep, MeXaHU4YeCKOM abpasuen.
CTPpYKTYPUPOBaHME IPOBOI AMMX CJIOeRB, COBCTBEHHO, OOCTaTOUHO
M3BECTHO CIelMaJlCTy.

YCTaHOBKa TOKOCBOOPHEX M/ H MOXeT, B YacTHOCTH,
OCYMEeCTBIATHCA IIyTeM HaJIOKeHUd, IIedaTu, Iauky WM TIPUKJIIeUMBaHULg .

HpOMeXyTOqHHﬁ cJion IIpengocCcTaBJIAeTCAd B BHMIe IIO MeHbIIeMn Mepe omHOM

IIJIEHKII .
NzTr0TOBJIEHHUE KOMIIOSMTHOTI'O CTeKJIa IIyTEeM JIaMVHallVill
OCYymeCTBIJIAETCA OOBIUHEIMU, COBCTBEHHO M3BeCTHBEMN/ ClIlelnaJiuCcTy

MeToOoTaMl1, HallprMep, criocobom ABTOKJIABMPOBaHNMA, criocofbom
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BaKYyMHOT'O MellKa, CIIOCOOOM BaKYyMHOT'O KOJIbLA, CIIOCOBOM
KaJlaHIpUPOBaHNUSA, C IIOMOIIELIO BaKyyMHEIX JIaMVHaTOPOB W nx
KoMOMHaluuy. CoeIMHeHMEe HapyXHOT'O CTeKJla ¥ BHYTPEHHeTO CTeKJa
OCYmMEeCTBJIAETCS NOpM 5TOM OOBUHO IIOH BOB3IEMCTBUEM TeIljla, BakyyMa
U/ OaBJIEHUS .

[IpenmaraeMoe n300peTeHNEM DokoBOE CTeKJIO [IPUMEHAETCH
OPEenrouTUTEJIbHO B CpPeOCTBaxX IepelIBWXEeHMA OJId IOBWXeHUS I[I0 3BeMie,
B BO3OYXE WMJM IIO BOOE, B YaCTHOCTM B aBTOMOOMIIAX.

Huxe wm300peTeHMe I[IOACHAETCA I[IOOpOoOHee C IIOMOWBK UYepTeXa U
IIPMMEPOB OCYIEeCTBJIeHUA. UYepTex NOIpelcTaBJgeT CcoOOM CcxeMaTHUUHOe
n3o0paxeHUe M BHIIOJIHEH ©0Oe3 cobimoneHuda MacmTaba. UYepTexX HUKOUM
o0pasoM He OorI'paHMuMBaeT M300peTeHUe.

[lTokazaHoO:

dur.l: BMIOD B IJlaHe OIDHOTO M3 BapMaHTOB OCYIMECTBJIEHUI

npenjiaraeMoro u306peTeHreM OOKOBOI'O CTeKJa;
dnr.2: ceuenHme OOKOBOTO CTekJjla C o¢ur.l mo A-A';

dnr.3: ceueHme OOKOBOTO CTekJjla C o¢ur.l mo B-B';

bur.4: BJIOK—-CcxXeMa OOHOTO u3 BapMaHTOB OCYIEeCTBJIEHU I
npenjlaraeMoro mz3obpeTeHmMeM crocoba.

Ha o¢mur.1l, our.2 wm o¢ur.3 IIokKka3aHO I[I0 (Qpal'MeHTy OIHOTO U3
BapMaHTOB OCYIECTBJIeHUA IIpenjaraeMoro u3obpeTeHMeM 0O0OTpeBaeMoIo
JIaMUMHUPOBaAHHOTO BOKOBOTO cTekJa. 370 BokoBOE CTeKJIO
IpedIyCMOTPEeHO IJA IIepenHero OOKOBOT'O OKHa JIETKOBOTO aBTOMOOMIISA,
KOTOpOe MOXeT OTKPHBAThLCA I[IYyTeM OIlyckKaHMsa O0OKOBOTO CTeKJa.
BokOBOe CTeKJIO MMeeT IIepelHK K KPpOoMKY V, 3alHKKD KPOMKY H, BepxXHODL
KpoMKy O M HMXHKKL KpoMKy U. HaMMeHOBaHME KPOMOK COOTBETCTBYET
IIOJIOXEHMI0O MOHTaXa B HallpaBJIeHUM IBWXKEHUS.

BEokxoBOe CTeKJIO IIpenOcTaBjigeT cobo¥ KOMIO3UTHOE CTeKJIO U3
HapyXHOT'O CTekJla 1, BHYTPEHHEIO CTeKJla 2 U I[IPOMEeXyTOUHOT'O CJIOA
3, KOTOpHM coeIMHAEeT STM OBa CTekKJa JIpyl C I»IpyroM. HapyxHoe
cTekJiIo 1 M BHYTPEHHEe CTeKJIO 2 COCTOAT M3 M3BECTKOBO—HATPUEBOTIO
CTekJla M WUMelT, HalpuMep, TOJmMHY 2,1 MM Kaxdas. [IpoMexyTOUHHM
cJo¥ obpas3oBaH ILJIeHKOM M3 IIBE, wuMmenmey TojmuHy 0, 76 MM.

HapyxHoe cTerJio 1 uMMeeT HapyXHYK I[IOBEPXHOCTHL I M BHYTPEHHIWL

IIOBEPXHOCTE IT. BHyTpeHHee CTEeRJIO 2 TOXe rMeeT HapyXHYIO
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IIOBEPXHOCTE ITT u BHY TP EHHIOKL IIOBEPXHOCTB IV. HapyxHOM
[IOBEPXHOCTB Ha3HEBAaeTCsa Ta I[IOBEpPXHOCTHL, KOoTopad IIpelyCMOTpeHa
OoJsa TOro, UYTOOH B CMOHTHMPOBAHHOM I[OJIOXKEHMM OHTH OOpaleHHOW K
HapyXHOM obJjlacTu. BHyTpeHHEeN [IOBEPXHOCTLIO Has3HBaeTCAd Ta
[IOBEPXHOCTE, KoTOpad IpenyCcMoOTpeHa oJid TOTO, UTOOH B
CMOHTHPOBAHHOM I[IOJIOXKEHUNM OHTE OOpalleHHOM K BHYTPEHHEeMY IIOMelleHU’IO
TPAHCIOPTHOT'O CPenCcTBa. BHYTPeHHASA I[IOBEPXHOCT:L II  HapyXHOTO
crerkJjla 1 ¥ HapyXHasa I[IOBepXHOCTb III BHYTPeHHeI'O CTekJja 2
ofpalleHH IOpyT K OPYI'Y M K IIPOMEeXYyTOUYHOMYy CJIOK 3.

Ha HapyxHOM »NoBepxHOCTM III BHYTPEHHeI'O CTeKJla 2 HaHeCeHO
Ipos3pauHoe oborpeBaeMoe IOKpHTHe 4. OB0orpeBaeMoe IIOKPHTUE MMeeT,
HallprMep, IOBa CJoA cepebpa M IOpyIMe IOUBJIEKTPUUEeCKMe CJIOM Han,
Ion ¥ Mexny CcJoaAMM cepebpa OJ4 I[IOBHIIEHMA [IPO3PadHOCTU U
YMEeHbBIIeHN 4 [IOBEPXHOCTHOTO CONIPOTUBJIEHNU A . HOia CO3naHndg
HarpeBaTeJIbHOTO IeMCTBUA IOKPHTHe 4 3JIeKTpUUYecKM KOHTAKTUPOBAHO
IOCPEenCcCTBOM IIEPBOM TOKOCOOPHOW mMMHE 5 ¥ BTOPOM TOKOCOOPHOM MMHE
6. ToxkoCcBOpPHEE MWMHE 5, 6  BHIIOJIHEHH, HallpUMep, C  IIOMOIIBI
HarmevyaTaHHOM ¥ BOXXKEHOM MacTH IJa TpabapeTHOM HeuaTH, colepxamen
JacTUIE cepebpa M CTeKJSHHHEe QPUTTH, M MVMelT IMUMPUMHY 8 MM U
TommuHy 100 wMxM. Korma Ha TOKOCOOpPHEE MMHH 5, 6 TIomaeTcsa
HallpsXeHUe, TO UYepes IOKpHTHe 4 TeueT TOK, BCJENCTBME UYeTO
BO3HMKaeT HaTpeBaTeJIbHOe IelcTBUe. HanpskxeHMe MOXeT NpelICTaBJIATH
cobom ob6buHOe OOpPTOBOEe HalpsSxeHMe aBTomMoOmJIg 14 B, wWInM Xe,
HallpuMep, HampsaxeHre 42 B wmau 48 B.

OBoTrpeBaeMoe TOKPHTHE 4 pa3nesjieHO MI3OJUPYIRIVMM JIMHUMAMM 8 Ha
pa3HEe CEeTMEeHTE (HarpepaTeJIbHEE TIOJIOCHL) . Clide) CITyXUT 0JId
HallpaBJIeHUs ToOKa Hal'peBa, OJjlaromaps uYeMy oO0eclleuMpBaeTcsa HaumboJiee
OIDHOPOIOHHY BO3MOXHHM ODOTpPeR CTekJla. BCJIeICTBME CJOXHOM (QOPME
TUIIOBHX OOKOBHX CTEKOJI CylleCTBeHHHE YacCTU CTekJla OOBKHOBEHHO
oCTaraJiMChk OB He o00OTpeBaeMeMM, TIIOTOMY UTO TOK meJ OH IO
KpaTuanmeMy IIYTM MexXIy TOKOCOOPHBIMM mIMHaMu 5, 6.

Ileprad ToOKOCOOpPHasa mMMHa 5 TMPOXOOUT BIOOJE IIepeldHel KPOMKU V
BOKOBOTO CTeKJla, BTOpasd TokocOopHasd mMMHa 6 OPOXOIOMUT BOOJL 3amHeM
KpoMkM H. MakcuMMaJIbHOE pacCTOdgHME OT TOKOCOOPHEIX WMH IO KPOMKM,
BOOJIE KOTOPOWM OHM IMPOXOINAT, COCTAaBJAEeT, HaIpuMep, 2 CM. Bomopexkwu

Hpeoéﬂanalomelvly OO CHMX TIOop IIpeOCTaBJIEHMIO O ou3ariHe POOCTBEHHEIX
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OOKOBHX CTEKOJI, TOKOCOOpPHHE mMMHH 5, 6 He BUIOHE HaOJoIaTeJln Iaxe
B  OTKPHITOM COCTOAHMM OOKOBOI'O OKHa. BMeCTO 5STOI'O TOKOCOOPHHE
MMHEL 5, 6 TOKPHTH KY30BHHMM UYaCTAMU M YIJIOTHUTEJIBHEIMM KPOMKAaMU
TUIIOBEIX BOKOBEIX OKOH. MyHMMaJIEHOE paccrosaHue cocTaBJideT,
HallpuMep, 6 MM. 3TO pacCTOsSHME OOCTaTOUHO, UYTOOH I[IpelOoTBpaTUTh
HapylleHMe I[IPOYHOCTM JlaMMHaTa M IIPOHMKHOBEHMEe BO3IOyXa.

Vzonupyromue JMHEUM 8 TM[OIpOoXoOAT 0e3 CUJIBHHEX MCKPUBJIEHUM OT
IIepBOM TOKOCOOPHOM MmMMHEL 5 KO BTOPOM TOKOCOOPHOM mMHe 6. 3TO
nossoJigeT u30eraTh  JIOKAJIBHEIX  [IepPel'PeBOB. Kpome  TOTO, BTO
VCIIOJIHEHVE ABJIAETCA BHelHe IIPUBJIEKATEeJILHEM. J3oJmpyKmre JIMHUKM 8
VMET JIMIIb HeOOJbIIYID KPMBU3HY, YBEJIUUMBAKIYICAI C YMEHBIAIVMCI
paccTosHMEM OO BepxHeM kpoMku O. Bjiaromapsd 5STOMYy, HeCMOTpS Ha
CJIOXHYI GopMy CTekJla, UMellel MCKPUBJIEHHY BepXHK KpoMKy O,
OOCTUTaeTCA PaBHOMEPHOE paclipeleJjieHMe MOIHOCTM HarpeBa.

PaccrTosgHMe MeXOy COCEeIHUMM W3OJUPYRIVMM JIMHUAMM 8 (TO eCThb
mMpPYHa HarlpeBaTeJIbHEX I[IOJIOC) yMeHbIlaeTCsa IO XOoOy OT 3BalHeM
KpoMKM H k IepelIHel KpoMKe V. Bjarozapsd »ToMy B o8JlacTU IIepelHelN
KpoMKM V pmocTuIraeTcd 0OoJiee BHCOKAafA MOIHOCTE Harpepa. [lO3TOMYy IIpU
SKCIUIyaTauuyu 2Ta ofJlacThk pa3MopaxXyupaeTCcs WM, COOTBETCTBEHHO,
OCBOOOXOaeTCa OT BJAaI'M B IIepByK ouepelb, OJaromapsd YeMy BOIMUTEID
TPaHCIOPTHOT'O CpPenCcTBa MOMEHTAJIBHO IIOJIydaeT CBOOOINHYI BUAMMOCTD
BOKOBOTO 3epkaja. MuprHa HarpeBaTeJIbHEX oJioc Ha IepBOM

TOKOCOOPHOM mMHe 5 (mepemHad KpoMKa) COCTaBJsgeT, HampuMmep, 45

MM, Ha BTOPOM TOKOCOOpPHOM mMHe 6 (3amHasg KpoMKa) - Hanpumep, 75
MM.

Boxkoroe CTEeKJIO pacrnoJjiaraeT TaKxe OBYMS IO BO I AIVIMY
IpoBOIaMU 7. Kaxnrem IOAOBOI AMMUM IpOBOL 7 BIIEKTPUUECKU

KOHTAKTUPOBAH C TOKOCOOpPHOM mMHOM 5, 6 U TIPOXOIUT K HWKHEN
kpoMke U, T'Ie OH MOXeT KOHTaAaKTHMPOBATLCH C COEIUMHUTEJLHEM kadeleM
IJIS BHemHeTo CcHabXeHUd HandpsSxeHreMm. I[IOABOOAMME IIPOBOIA MOTYT
OBITH TakXe BHIIOJHEHH B BUIe TpabapeTHOM [edaTr C cCcoIaepXaHueM
cepebpa, WIM Xe B BUIe IIPOBOINAMEN IUJIeHKM. I[loABOAANME OpoBoma /7
VMEnT I10 YYaCTKy, KOTOPHM MNPOXOOUT BIOJL HWKHeM KpoMKM U. KOHIIH
MIONBOOAMMX TIPOBOINOB 7, KOTOPHE BMeCTe C BHENHVMM COEeIVMHUTEJIbHBMA
kabelaMy TIpedyCMOTPeHB IJId CcHabXeHUsS HalpsSKeHueM, IIpOBeIleHH,

TaKVM O@paSOM, IpyD R OpyTy M HaXOoIOATCA Ha paCCTOAHMM, HallpyMMep,
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12 MM. HeBoJbloe pacCTOSHME MeXOy HMMM MOXEeT MMEeTh TeXHUUeCKMre
IperMylmecTBa IOJIS HOOKJIOUEeHMS.

Ha bnr.4 rnokasaHa BJIOK—-CxeMa OIHOTO ns IPUMEPOB
OCYIEeCTBJIEHVS TIpemjaraeMoro wu300peTeHreM crnocofa M3TOTOBJIEHUS
npenjaraeMoro n300peTeHreEM JIaMVHVPOBAHHOTO oBoTpeBaeMoTO

OOKOBOTO CTEKJa.



20

CIIMCOK CCHUJIOUHBIX OBO3HAUEHUNA

(1) HapyXHOe CTeKJIO

(2) BHYTpeHHee CTEKJIO

(3) TepMOIJIACTUYUHBEI IPOMEXYTOUHEM CJIOM

(4) OBoTpeBaeMoOe IMOKPHTUE

(5) TlepBas TokocOOpPHas mMHAa

(6) Bropasa TokocOOpHas mMHa

(7) TomBomAmMM MIPOBOI

(8) UVzoJsmpyrmad JIMHUA

H BanmHag xpoMka OOKOBOI'O CTeKJIa

O BepxHAd KpoOMKa OOKOBOIT'O CTeKJIa

V IlepenHasa KpoOMKa OOKOBOTO CTeKJa

U HmxHAA KpoMKa OOKOBOTO CTeKJIa

I HapyxHafd [IOBEPXHOCTHL HapyxXHOTO CTekJja 1

IT BHYTPEHHSASA IOBEPXHOCTHL HAPYXHOT'O CTeKJa 1
ITI HapyXHad [IOBEPXHOCTBL BHYTPEHHEeI'O CTeKJa 2

IV BHYTPEHHAA [NOBEPXHOCTL BHYTPEHHEI'O CTeKJa 2
A-A" JIMHUS CceueHUd

B-B’' JIMHMSA CeUeHUSA
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SOPMYJIA MN3OEBPETEHNA

1. OborperaeMoe JIaMMHUPOBAaHHOE BokoBoe CTeKJIO IJId
OTKPHBaeMoTo  OOKOBOT'O OKHa  TPAaHCIOPTHOTO  CpelCcTBa, VMenmee
BEPXHIK KpoMKy (0), HWkHIOK KpoMKy (U), nepenHwrw KpoMkKy (V) wm
3aIHOK KpoMKy (H),

II0 MeHBIleV Mepe BKJUawmee B ce®a OOHO HapyXHoe cTekjo (1)
¥ OIOHO BHYTpPeHHee CTekJo (2), KOTOpHEe COeIMHEHH OpyTl' C OPpYyIOM
[IOCPEeICTBOM TEPMOILJIACTUUHOTO IIPOMEXYTOUHOTO cJosa (3),

M PAacCIOJIOKEHHOE MEeXIY HapyXHBEM CcTekJioM (1) ¥ BHYTPEHHUM
CTEKJIOM (2) nIpospauHoe oOoIpeBaeMoe  IIOKpPHTHUE (4), KOTOpoe
BJIEKTPUUECKM KOHTAKTUPOBAHO IIOCPENCTBOM II€EPBOM TOKOCOOPHOM MMHE
(5) m BTOPOM TOKOCOOPHOM MmMMHE (6), ¥ KOTOpOe IJiA HalpaBJIEeHUA
TOKa HarpeBa, TeKylero MexOy TOKOCOOpHBMM myHamm (5,6) uMeeT IO
MeHbIleM Mepe OIHY JIMIeHHYI T[OKPHTUSA UW30JUPYMy JMHMIO (8),
OPOXOOANY MeXOy TOKOCOOpHBMM mMHaMu (5, 6),

IpK ©STOM IepBad ToOKOocOOpHad mMHa (5) M BTOpas TOKOCOOpHAas
mMHa (6) pacloJIOXeHH BIOOJIL IepelHel KpoMKM (V) MM 3agHel KPOMKU
(H) .

2. BokoOBOe CTekJIO IO II.l1, NOpM 5TOM IepBasg TokocOopHas MMHA
(5) pacmnoJsioxeHa BOOJIL IepenHel KpoMku (V), a BTopas TokocBopHas
mmMHa (6) - BIOOJIb 3anHel KpoMku (H) .

3. BOKOBOe CTeKJIO II0 1.2, IIpKM STOM MOMHOCTL HarpeBa IO
MeHbIlel Mepe Ha OTIeJIbHEX YydYacTKax YyBeJIMuMBaeTCcsa OT 3amdHen

KpoMmku (H) K mepenHeM kKpomke (V).

4. BokOoBOe CTeKJIO TIo 1.3, TIOpM BSTOM pPacCTOSHME Mexmny
COCEOHVMM MSOJUPYIVMA  JIMHUAMA (8) OT 3BajHel KPOMKHU (H) K
nepenHel KpPOMKe (V) 1o MeHbIIeM Mepe Ha OTIOeJIbHEX YydYacTKax

YyMeHbMlaeTCsad OT MaKCUMaJIbLHOTO paccTodgHusa oT 55 mm pmo 110 MM mo
MUHMMAJIBHOTO paccTosaHusa oT 10 MM mo 55 mm.

5. BokoBOe CTeKJIO IO II.l1, IIpM 32TOM IepBad ToOKocOOpHas IHMHa
(5) m BTOpas TokocOOpHas mMMHAa (6) pPAaCIOJIOXEeHH BIOOJIbE OIHOM U TOMU
xe kpomkm (V, H).

6. Bokoroe CTEKJIO r1o OOHOMY us no.l-5, npu 3TOM
MaKCHMaJIbHOE PacCTOSHME OT TOKOCOOPHHX mMH (5, 6) IO TOM KPOMKH,
BIOJIb KOTOpOM OHM  PAaCIIOJIOXEHH, COCTaBJISAET MeHBbIIe 3 cM,

IIpenliouTrTEeJIEHO MeHEBIIe 2,5 CM, OCOBOE&HHO IIPpeOIiouTTEeJIEHO MeHEBIIe 2
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CM.
7. BokKOBOe CTEeKJIO IO OJHOMY M3 MI.l1-6, IIpM 3TOM MMHMMAJIbLHOE

paccTogHMe OT TOKOCOOpHHX muMH (5, 6) 1O TOM KPOMKM, BIOJb

KOTOPOM OHM PAaCIIOJIOXEHH, COCTaBJIAeT MNPedlouTUTeJIbHO OoJible 5 MM.

8. Bokoroe CTEeKJIO rio OIOIHOMY us no.l-7, npu 3TOM
oBoTrpepaeMoe [IOKPHTHE (4) HaHEeCEHO Ha oBpalleHHOM K
IIPOMEeXYyTOUHOMY CJiok (3) mnoepxHocTu (II, III) HapyXHOMY CTEKJY
(1) wniIm BHYTPeHHeMYy CTekKJy (2), WIM Ha IOJVMMEPHOW ILJIeHKe-
IIOIJIOKKE BHYTPMU I[IPOMEXYyTOUHOT'O cJjiod (3).

9. Bokoroe CTEeKJIO 1o OIOIHOMY nus nmo.l-8, npu 2TOM
oborpepaeMoe IOKpPHTHe (4) BrJIoOUaeT B cebdgd IO MeHbBIEW Mepe OIMH
SJIEKTPONPOBOOAMNMY CJIOM, KOTOPHM COIEPXMUT II0 MEeHbIeM Mepe cepedpo
u mMeeT ToJmMHY oT 10 HM pmo 50 HM, OpPedlIouTHTEeJIbHO IOBa WMIM TpU
DIIEKTPOIIPOBOOANNX CJIOA.

10. BokoBoe CTeKJIO 10 OoOHOMY U3 nmn.l-9, opu 3TOM
oborpeBaeMoe TIOKPHTHE (4) muMeeT MHOXECTBO M3OJIUPYIMUX JIMHUM (8)
C WMPMHOM JIMHMM, MeHbleM wujiauM paBHOM 500 MKM, OPedlouTUTEeJHEHO OT
10 MM pmo 250 MKM, OCOOEHHO IpenlouTuTesJeHO oT 20 MxM no 150
MKM, ¥ IIpM 5STOM PACCTOSHME MexXxIy COCEeIHMMM WM30JMPYIMMY JIMHUAMA
(8) cocTaBJageT OpennIouTuTesJIbHO OT 1 cM mo 10 cM, OpedlouTHUTeJIBHO
OoT 2 CcM Oo 6 CM.

11. BokxoBoe CTeKJIO 10 omnHoMy m3 nm.l-10, IpM  5STOM
TOKOCOOPHHE MMHHE (5, ©6) BHIIOJHEHH B BUAE IIOJIOC BJIEKTPOIPOBONAMEN
[JIeHKM, KoTopasd [OPpellouTUTeJIbHO COIepXuT Melb, WIM B BUIOE
BOXCKEHOM TIacTH OJg TpadapeTHOM IIeuaTH, KOoTopas OIpellouTHUTeJIbLHO
COIEepPXUT YacTULH cepebpa.

12. BokoBOe CTEeKJIO IO OIOHOMy wu3 nmr.l-11, nOpu »TOM WIMPUHA
TOKOCOOPHEIX MMH (5, ©) cocTaBJIgeT oT 1 MM IO 20 MM,
OPenrIodTUTEJIEHO OT 2 MM Ho 10 mM.

13. BokopBoe CTekKJIO IO OIJOHOMY 3 nmn.l-12, mnopum 3ToM 00e
TOKOCOOPHHE MMHH (5, 6) D3BJIeKTpPUUeCKM COEeIMHEHE COOTBETCTBEHHO C
OOHMM IIOOBOIAMM IIpOoBOOOM (7), NpuYeM STM HOOBOIOAmNMEe IIpoBoma (7)
IpOoXoOaT K HWXKHEM KpOMKe (U), m mOpM 23TOM [IPOTUBOIIOJIOXHEE
TOKOCOOPHHEM mMHaM (5, 6) KOHUHE IOOBONAMMX MIPOBOIOB (7) HaxomdaTcs
opyrr OT @Opyrl'a Ha pPacCTOdHMM, MeHbBIeM WM paBHoM 30 MM,

OpennouTUTEJIEHO MeHBIIeEM WM paBHOM 20 MM, ocoBeHHO
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OpPenrnouTUTEeJIbHO MeHbIleM MJIM paBHOM 12 MM.

14, Crioco® U3TOTOBJIEHUSA oBoTpeBaeMoTo JIaMMHVPOBAHHOTO
BOKOBOTO CTekKJa II0 OOHOMY M3 Mn.l1-13, IO MeHblley Mepe BKJIOUAMINUMA
B celD4a:

(a) mHopenocTaBJIEHME HaAPYXHOTO cTekJia (1), BHYTPEHHeIO CTeKJa
(2) M npoMexyTouHOTO cJod (3);

(b) npenocTaBJIeHNE 0B60TperaeMoro MTOKPHTM A (4) Ha
noeepxHoctu (II, III) HapyXHOT'O CTekja (1) WM BHYTPEHHETO
CTerJla (2), WX Ha IJIEHKe-TIOHOJIOXKE;

(Cc) BBOO MBOJIMPYINMX JUHUNM (8) B oborpeBaeMoe IOKpHTHE (4);

(d) KOHTakTHMpOBaHMe OO0OTpPeBaeMOI'0 IIOKPHTHA (4) [IOCPeICTBOM
TOKOCOOPHEX mMH (5, 6);

(e) pacrnoJyioXeHMe OPOMEeXyTOUHOTO cJoda (3) Mexoy HapyXHBEM
crekJioM (1) M BHYTPEeHHMM CTeKJIOM (2);

(f) coemumHeHMe HapPYyXHOTO CTekJa (1) C BHYTPEHHMM CTEeKJIOM
(2) HOCpeICTBOM IIPOMEXYyTOUHOTO CJIOA (3) HIyTeM JlaMMHAaLWU.

15. IlpuMeHeHMe OOKOBOT'O CTeKJla I[IO OOHOMY M3 omn.l-13 B
cpencTBax IepelBMXeHUd IJIS IOBWKEHMA I[I0 3eMje, B BO3OyxXe WM IO
BOIe, B YACTHOCTM B aBTOMOOMJIIAX.

[Io moBepeHHOCTH
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[pe0CTaBEHE BHYTPEHHETO CTEKNA 2

HaHeceH1e 060rpeBaemoro MoKPbITAS 4 HA NMOBEPXHOCTL
||l BHYTPEHHEro cTekna 2

BBO, M30MMPYHOLLIVX N HIIA 8, KOTOPbIE MPOXOAAT
0T 3a/1Hei Kpomkin H K nepeHei kpomke V,
B MOKPbITUE 4
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HaHeceH1e Nepeoii TOKOCOOPHON LLKHbBI 5 HA NOKPbITIAE 4
BLO/b NEPEIHEN KPOMKI V 11 BTOPOIA TOKOCOOPHOW LLUVHbI 6
BLO/b 3a/]HEl KPOMKi H
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Pacronoxexue TepmorniacTn4HOr0 NpOMEXyT04HOM0
cnost 3 Ha nosepxHocTw |l v HapyxHOM cTexne 1
Ha NPOMEXYTO4HOM CToe 3
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JTaMHALS HAPYXXHOTO CTeKMa 1 ¢ BHYTPEHHEro CTeKna 2
NOCPEACTBOM MPOMEXYTOYHOO Crost 3
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