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HOKprTI/Ie H3 060rpeBaeM0r0 CTEKJIA JJI ONITHYECKOI'0 JaTUYHKA

O0JsacTb TEXHUKH, K KOTOPOH OTHOCHUTCS H300peTeHHe

Hacrosmee nzobpereHne OTHOCUTCS K 00JIaCTH MOKPBITHS U3 CTEKJIA JJIST ONITHUECKOTO JaTYHKA.
Hacrosmee n3obpereHue Tak:ke OTHOCUTCS K YCTPOHCTBY AaTYHKA, COAEPIKAIIEMY TaKOe To-
KpbITHE U3 cTekna. Hacrosimee n3obperenne Takke OTHOCUTCS K CIIOCO0y MOTy4eHHs TAKOTO
MOKPBITHS U3 CTEKJIA.

IIpeanocubuiku co3nanus u3o0pereHust

B HacTosIee BpeMst TPaHCIIOPTHBIE CPENCTBA COZIEPIKAT YBEJIUUNBAIOLIEECs KOJIMIECTBO YCT-
POWCTB M CUCTEM JJIsl TIOMOLIM BOAUTENIO MITH JJasKe €ro 3aMeHbL. TpaHCIoOpTHOE CPEACTBO
BKJIFOYAET aBTOMOOWIIH, (PyproHbI, PY30BUKH, MOTOIIMKIIBI, aBTOOYCHI, TPaMBaH, M0€371a, CaMo-
JIETBI, BEPTOJIETHL, IPOHBI U T. II. TeHAEHINS NEPEXOANT K TIOTHOCTBIO CAMOYTIPABIIIEMbIM
TPAHCIIOPTHBIM CPEICTBAM, KOTOPBIE BBIIOJHEHBI C BO3MOXKHOCTBIO PEIICHHUS PA3IMYHBIX MPO-
ONEMHBIX CUTYallMi CAMOCTOATENBHO. TakuM 00pa3zoM, TpeOYIOTCS pa3IudHbIe ONTHYECKHE aT-
YHUKH U TOTO, 9YTOOBI TPAHCIIOPTHOE CPENCTBO OLIEHMIIO MPOOJIEMHYIO CUTYALHIO, C KOTOPOH
OHO CTOJIKHYJIOCh, TAKHE KaK KaMephl, pafapbl U JUAAPbl. DT ONTHYECKUE JATYUKH OOBIMHO
COZIEpKAT MOKPBITHE IS 3aLUTHI CUCTEMbI OOHAPYKEHHS. ITO MOKPBITHE SIBJIIETCS MPO3pay-
HBIM /U151 paboyveli JTMHBI BOJHBI ONTHYECKOTO AaTdiKa. OHO MOKET OBITh H3TOTOBJICHO M3
CTEKJIa, TUIACTMACCHI MJIM UX KOMOWHALIHH.

To, 9TO MOKPBITHE TAKOTO ONTHYECKOTO JaTYMKA HE TIOABEPraeTCs 3aN0TEBAHMIO U O0sIeeHe-
HUIO, SIBJIIETCS YPE3BbIUANHO BAXKHBIM. M Haue TPaHCIIOPTHOE CPEICTBO OCTAETCS B HEBECHUU
OTHOCHUTENILHO CBOEH OKpysKaroiei cpenbl. Takum 00pa3om, TPAHCTIOPTHOE CPEIACTBO JOJKHO
JKZIATh 10 TEX IMOp, MOKa Ha MOKPBITHU He OyEeT YCTPaHEHO 3aroTeBaHue u/nin o0JIeIeHeHNE,
s obecriedeHnst BO3MOYKHOCTH Oe3omacHoro BoxkaeHus. CylecTByeT MHOXKECTBO TIOAXOOB
yCTpaHEHUs 3aMOTeBaHUs/00JIeIeHEHUS] TAKOTO TTOKPBITHSI.

B noxymente EP3355661 ynoMuHaeTcst caMOpEryIMPYIOLIUN HarpeBaTeb sl yCTPaHEHUs 3a-
NOTEBaHUs1/00IeIEHEHHS] BETPOBOTO CTEKJIa B 00JacTi OopTOBOI Kamepsl. B nokymenre
CN110703535 packpbiBaeTcsi HAarpeBaTeNbHbIN 3JIEMEHT, HArpEBaOLUI BO3AYX, COAepKaIluics
MEXIY KaMepOoil B CTEKJIOM, C TIOMOIIBIO TEIJIOBOTO N3nydeHus. OTHAKO MOIHOCTh HAarpeBa,
MPOM3BOIUMOTO TEPMUUECKOI KOHBEKLHEH MMOCPEICTBOM IOPSIUEro BO3yxa, OCTAETCsI OrPaHH-
yeHHOH. Takum oOpa3om, BpeMs ycTpaHeHHs 00JeIeHeHNsI HE COBMECTUMO C HOBBIMH TpeOoBa-
HUSIMH K YCTPaHEHHIO 3ar0TeBaHus/o0nenenenus. Mexxay npounm, Takoe 000pyI0OBaHHE UMEET
JOBOJIBHO OOJIBINYIO 3aHUMAEMYIO TUIOINAb, B TO BPEMsI KaK TEHACHLIUS 3aKII0YaeTCs B TOM,

YTOOBI IMETh HACTOJBKO Majioe 000pyIOBaHHE, HACKOJIBKO 3TO BO3MOJKHO.
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B noxymente JP2018020771 ynoMHUHAIOTCsl HArpeBaTeNbHbIEC IPOBOJA, KOTOPBIE CONEPHKATCS B
MPOBOJALIEH MIJIEHKE B BETPOBOM CTekJe. HarpesaTenbHble NPOBOJA UMEIOT AMAMETP B JUaa-
30HEe OT 5 MKkM 10 200 MmxM. HarpeBarenbHbie TPOBOAA PACTIONIOKEHBI 32 MPEAeaMu MoJist 0030-
pa (FOV) kamepsl, MOCKOJBKY OHH MOTYT IIOMEIIATh CheMKe KaMepoil. B mokymeHTe
CN208862951 ynmoMHHAaETCsI MOJYHEHHOE IyTeM HISTKOrpadguu MpOTHBOTYMAHHOE CTEKJIO CO
cJoeM cepeOpsHOM macThl, 00Pa30BaHHBIM Ha HAPY)KHOM MEPUMETPE CTEKJIA, TTOKPBIBAOIIETO
kamepy. [lenkorpadus Taxxke npumensiercs 3a npenenamu FOV kamepst. HarpesarenbHbie
3JIEMEHTBI TAKOTO TUIIA, pa3MelleHHble 3a npeaenaamu FOV onTuueckoro ycTpoicTsa, SBIAIOTCS
CIIMIIKOM MEIJICHHBIMH TSI YyCTPaHEeHHsI 3anoTeBaHus/o0neneHenus nearpa FOV B pasymHoe
BpeMst. OTHUM peIIeHHEM MOKET ObITh YBEIMUYEHIE MOITHOCTH JUIsl YCTPAHEHUS 3a10TeBa-
Husi/obnenenenus B ueHTpe FOV, HO TakuM 00pa3oM CO3Mar0TCs ropsiyrie ToUku. bojee Toro,
TaKKe HeOOXOAMMO OCTOPOIKHO PEryJINPOBATH MOJIOKEHUE KaMePhl U MOKPHITHS (TIOKPBITHE 03~
HAYaeT UJIHM YacTb BETPOBOTO CTEKJIA, HIJTH CAMO MOKPBITHE KAMEPBI) sl TOTO, 4YTOOBI Harpena-
TEJBbHBIE HJIEMEHTHI (ITPOBOJIA MK CIIOH cepeOpsiHOM nmacTbl) He Haxoauinch B FOV kamepsl.
B noxymente W0O2019107460 ynoMuHaeTcsi BETPOBOE CTEKJIO, U3TOTOBJIEHHOE U3 JIBYX IJIaCTUH
U3 CTEKJIa U COZIEeprKallee MPOMEXYTOUHYIO TUIeHKY. IIpomeskyTouHas mieHka, 0ObIMHO H3rOTOB-
JeHHas u3 noauBuHWIOyTHpass (PVB), conepskuT clioil reHeprpoBaHUs TEILIa, COAEPKAIUN
HarpeBaTesbHbIe poBoaa He Oosiee 10 Mmkm. HarpesaTtenbHbie poBona pa3meriensl B FOV ycr-
poticTBa s coopa nHpopmannu. OgHAKO BCTPOSHHOMY B IIPOMEXKYTOUHBIN ciiol u3 PVB mpo-
BOAY TpeOyeTCs KaNTOH Ut COEAUHEHHS C HCTOYHUKOM 3JIEKTPOMHUTAHUSA. DTOT KalITOH MOKET
MPUBECTH K NMPOOJIeMe repMEeTH3aLI MHOTOCIIOHHOTO OCTEKJICHHUS, YTO IIPUBOIUT K JIOKAJIbHO-
MY OTCJIO€HUIO WU IPOHUKHOBEHUIO BJIard BHYTPb MHOTOCJIIOWHOIO CTeKsa. bosee Toro, ontu-
YECKHE CBOMCTBA MPOMEKYTOUHOrO ¢Jiosi u3 PVB MeHee ycTONYUBEI k TeMIIepaType, 4eM TaKo-
BbIE CTEKJIA. JTO CBSI3aHO C UX U3MEHEHHEM IT0Ka3aTelsl MPEeJOMIIEHHs] B COOTBETCTBUU C TEMIIe-
patypoii. Jlyid 3a1aHHOrO H3MEHEHHUsl TEMIIEpaTyphbl BO BpeMsl HarpesaHust HarpeTsiii PVB npo-
sBJisieT npubam3uTensHo B 100 pa3 OoJblie H3MEHEHHH Ha IIMHE MyTH CBETa, YeM oborpenae-
Moe CTekJI0. Bo BpeMst HarpeBaHHUsi OH MPUBOIUT K OOJBIINM ONTHYECKUM M3MEHeHUs M. Temrre-
paryporpoBogHocTh B PVB Taxke MeHbllle TeMIepaTypOnpOBOAHOCTH CTEKJIAa. DTO O3HAYaeT,
YTO TEMIIEPATYPHBII IPATUEHT SBJSIETCS KOHTPACTHBIM, a oborpeBaemblii PVB mpensarcTeyer
OZTHOpPOIHOMY HarpeBanmto. Tepmudeckas cradminbHOCT, PVB Takcke siBsiercss mpoOieMoit.
ITockonbKy MIOTHOCTh MOLTHOCTH SIBJISIETCSI BBICOKOM st ONTUYECKOrO JaTYMKa, a TeMIeparty-
PONPOBOAHOCTD SIBJISIETCS] HU3KOM, JIOKajbHas TeMrepatypa PVB B kOHTakTe CO BCTPOCHHBIMU
MPOBOJAMH MOJKET IOCTUTaTh 3HaueHus Boie 150 °C, 4ro MOkeT ObITh KPUTHYHBIM JUISL JOJITO-

BC€YHOCTU MPOMEKYTOUHOIO CJIOA. HaKOHeLI, COCAUHCHUE OYCHDb TOHKHUX BCTPOCHHBIX MPOBOAOB
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B IIPOMEKYTOYHOM CJIO€ CO COOPHOH IMHON MOXKET OBITh OUE€Hb CJIOKHBIM U IIOTOMY TIPUBOJUT
K HEHaJKHOMY COEIMHEHHIO. DTO MPUBOIUT K 00pPa30BaHUIO TOPSUMX TOYEK B 00JaCTH cCoenu-
HEHHs M)XKy COOPHOH ITMHON M TOHKMMH BCTPOEHHBIMH MIPOBOJAMH U YMEHBIIEHHIO XapaKTe-
PUCTHK ycTpaHeHus: oOneneHenus. Benencreue ee TonmuHbl, cOOpHAs! MIMHA TAKXKe CO3aeT
ONTHYECKOE NCKAXKEHIE HA TOTOBOM MHOTOCJIOITHOM OCTEKJIEHHH B O0JIACTH PACTIONOKEHNUS,
KOTOpast 00bIYHO Henaneko ot FOV.
ITosToMy cymecTByeT NOTPeOHOCTD B JIETKO YCTAHABIMBAEMOI cCUCTeMe it OBICTPOrO Harpesa-
HUSI TIOKPBITHS ONITUYECKOT0 IaTYMKA 0e3 IOMeX CHrHaa, KOTOPBIA BOCIIPHHUMAETCS ONTHYe-
CKHMM JaTYUKOM, UJIM OUYE€Hb HU3KMMH IOMEXAMH.
CymHocTh H3o0pereHust
Hacrosimee nzo0OpeTeHne kacaeTcst MOKPHITUS U3 CTEKJIA JUIl ONTHYECKOTO JAaT4UHKa, COAepKa-
1ero cucreMy Harpepa. CucreMa HarpeBa COJIEP>KUT CTPYKTYPY MPOBOJOB, U3TOTOBJIEHHBIX U3
MPOBOAALIETO MaTepUalia, PACIONIOKEHHYIO B I0Jie 0030pa ONTUYECKOrO AATUNKA HA MTOKPHITHH
u3 crekya. CucremMa HarpeBa TakKe COAEPIKUT 10 MEeHbIlel Mepe JBe 3JIEKTPOHHBIX MaHENH,
PacIoJIoKeHHbIE 32 IpefieNaMu NoJIst 0030pa ONTUYECKOTO AATYNKA HA TIOKPBITUN U3 CTEKJIa,
BBITIOJTHEHHBIE C BO3MOKHOCTBK) COEAUHEHNUsI CTPYKTYPBI C HICTOYHUKOM nutanus. [Iposona
UMEIOT LTUPUHY, COCTABIAIOMYIO OT 14 1o 300 MkM, npeanodTutenbHo ot 25 1o 200 MkM, 6o-
Jee MpearnoYTHTENbHO OT 35 1o 100 MKM, emie Oosee MpeArnouTUTENBHO OT 45 10 55 MKM.
Hacrosimee n3o0peTeHne Takxke OTHOCUTCS K YCTPONCTBY AATUYHKA, COAEPKALIEMY TaKO€ To-
KPBITHE U3 CTEKJIA.
Hacrosimee n3o0OpeTeHne Takxke OTHOCUTCS K CIIOCOOY IMOTy4eHUs] TAKOTO MOKPBITHS U3 CTEKJIA.
KpaTtkoe onucanue rpaguueckux MaTepuaioB
H3o6perenne Teneps OyaeT NOMONHUTEIBHO OMCAHO B KAYECTBE MPUMEPOB CO CCHUIKON Ha
npuiaraeMble rpaguaeckne MaTeprabl, HA KOTOPBIX OJIMHAKOBBIE CChUIOYHBIE TIO3UIIUH OTHO-
CSTCS K OIMHAKOBBIM 3JIEMEHTaM Ha Pa3JINYHbIX QUrypax. TH NpUMepbl IPUBEACHBI B KAYECTBE
WLIFOCTPALNH, a He orpaHudeHus. [ padudeckre Marepuabl IPEACTaBISIOT COOOH cxemaTnye-
CKO€ IpEeICTaBIIEHIE U BBIMIOJHEHBI HE B MaciuTade. [ padudeckne Marepuaibl HIKOUM 00pazom
HE OrpaHUYUBAIOT M300peTeHne. JlonosHuTenpHbIe MPenMyLIecTBa Oy Ay T OOBSICHEHBI C TIOMO-
LIbI0 MPUMEPOB.
Ha ¢ur. 1a npomuirocTpupoBaH psifi CTPYKTYP B OCHOBHOM BEPTHKAJIBHBIX POBOIOB COTJIACHO
HACTOSIIEMY H300PETEHUIO.
Ha ¢ur. 1b nponmmrocTpupoBaHa napajuienbHas CTPYKTypa B OCHOBHOM BEPTHKAJIBHBIX IPOBO-

AOB COI'JIACHO HAaCTOALIEMY I/1306peTeHI/IIO.
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Ha ¢ur. 2a npomyuitocTpupoBaH psif CTPYKTYP B OCHOBHOM MOPU3OHTAJIBHBIX MPOBOAOB COTJIAC-
HO HACTOSIIEMY H300PETeHHUIO.
Ha ¢ur. 2b nponmrocTpupoBaHa napajuienbHas CTPYKTypa B OCHOBHOM T'OPHU30HTAJIBHBIX IPO-
BOJIOB COTJIACHO HACTOSALIEMY H300PETEHHIO.
Ha ¢ur. 3a npomurocTpupoBaH psif CTPYKTYP B OCHOBHOM HAKJIOHEHHBIX ITPOBOJIOB COTJIACHO
HACTOSIIEMY U300pETEHUIO.
Ha ¢ur. 3b nponmrocTpupoBaHa napajuienbHas CTPYKTypa B OCHOBHOM HaKJIOHEHHBIX MTPOBO-
JIOB COTJIACHO HACTOSIIEMY U300PETEHHUIO.
HoapoGHoe onucaHne HILTIOCTPATHBHBIX BAPHAHTOB OCYLIECTBJICHHUS
Hacrosmee nzobperenue Oyner OMUCaHO B OTHOIIEHHUH KOHKPETHBIX BAPUAHTOB OCYIIECTBIIE-
HUSI M CO CCBUIKOW Ha OTpeAeieHHble rpadyniecKue MaTepHalibl, OJHAKO OHU HE OTPAaHHMYUBAIOT
u3obpeTeHune, ero oObeM onpenesieH TOJIbKO (GOPMyJIOoi H300peTeHus.
XOTs HEKOTOPbIE BAPHAHTHI OCYLIECTBIIEHHSI, OTICAHHBIE B HACTOALIEM JOKYMEHTE, BKIIOYAOT
HEKOTOpbIE MPU3HAKH, HE OTIUYAIOLINECS OT MPU3HAKOB, BKJIFOYEHHBIX B APYTHE BAPUAHTHI
OCYILIECTBJIEHHs], KOMOMHAIIUH NMPU3HAKOB PA3HBIX BAPHAHTOB OCYIIECTBIICHHUS OCTAIOTCS B PaM-
Kax o0beMa u300peTeHus: U 00pa3yIoT APYTrHe BapUAHThI OCYINECTBICHUS, TIOHSATHBIE CIIEI[UATH-
CTaM B TaHHOU oOnacTu TexHuku. Hanpumep, B mpuBeAeHHOH HIKe (OpMyIie H300peTeHus JIo-
O0H U3 MpenCTaBIEHHBIX BAPHAHTOB OCYIIECTBJICHUSI MOYKHO HCIIOJIb30BaTh B JIFOOOI KOMOMHA-
LHH.
B HacTosmem n3o0pereHnn npemaraeTesl MOKPhITHE M3 CTEKJIA Ui ONTHYecKoro natduka. [lox
MOKPBITHEM M3 CTEKJIa MOHUMAETCSI CaMO MOKPBITHE ONTHYECKOTO AaT4yrKa. [IokpbITHE U3 cTEeKIa
MOJKET TaKKe OBITh HaCThIO OOJIbIIEH CTEKJIIHHON TUIACTHHBI, PACIIONIOKEHHOH Mepes] OnTHYe-
CKUM JIaTYUKOM, TAaKOH KaK 4acTb BETPOBOIO CTEKJIA, C3a11 KOTOPOTO pa3MeIeH ONTHYECKHH
natynk. Kak ynoMsiHyTO, MOKPBITHE U3 CTEKJIA M3TOTOBJIEHO M3 (MUHEPAIBbHOIO) CTEKIIa, Oojee
KOHKPETHO CTEKJIa HA OCHOBE KPEMHHUS, TAKOTO KaK CTEKJIO HATPUEBO-KaJIbLIMEBO-CHIINKATHOTO,
AFOMOCHITMKATHOTO HUTH OOPOCUIITMKATHOTO TUMA. [IOKPBITHE U3 CTEKIIa TaKXKe MOXKET OBbITh U3-
TOTOBJIEHO M3 OOBbEAMHEHUS CTEKJIA U TUIACTMACCHL.
Ontrueckuii JaTYNK MOXKET MPEACTABIATE cO00H kamepy uin suzaap. Ilon onTruueckum naTau-
KOM MMOHUMAETCsI TATYUK, CTIOCOOHBIH MPUHUMATD JUIMHY BOJHBI B BUANMOM nuanaszoHe (ot 400
1o 750 um) u/unu B 6mkHeM nHQpakpacHoM auanazone (ot 750 mo 1650 HM). DTO TakkKe Mo-
JKeT OBITh MPUMEHNUMO K JaTYHKY, CIIOCOOHOMY NMPUHUMATH JUTHHY BOJIHBI B YIBTPA(pHOIETOBOM
IManasoHe.
ITokpsITHE U3 CTEKIJIA COAEPIKUT CUCTeMy Harpea. CHCTeMa HarpeBa CoepKHUT CTPYKTYPY MPo-

BOOOB. HpOBOI[a HU3roTOBJICHBI U3 MPOBOAALICTO MaTEpHaa. HpOBOI[a PacCroJIOKEHbI Ha MOKPbI-
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TUHU U3 cTekia. [IpoBoga 0OBIYHO PacOIOKEHbI HA IOBEPXHOCTH MOKPBITUS U3 CTEKJIA, KOTOpast
oOparena k onTuyeckomy natauky. OIHAKO MPOBOAA MOTYT TaKXKe ObITh PAaCIIONIOJKEHbI Ha
NPOTHBOIOJIOKHON TIOBEPXHOCTH MOKPBITHA U3 cTeksa. [IpoBoaa pacmonokeHs! B oje 0030pa
(FOV) onruueckoro narunka. IIpoBoga MOTyT Takke BBIXOIUTH 3a npenensl FOV ontuaeckoro
JaT4HKa, MOCKOJIbKY MPOBOAA He cTporo orpaHuyedsl FOV ontuueckoro nardyuka.
IIpoBoasmuit MaTepua MOXET OTHOCUTBCS K MPOBOASLIEH KPacKe WU K MPOBOALLEH MacTe.
IIpoBopsiimas Kpacka MOXKET OTHOCHTBCS, HAIIPUMED, K cepeOpsiHON Kpacke aust TpadapeTHOH
NeyaTH, Ui 4Yero CBEPX MEJIKUI MOpOoIoK cepedpa AUCIIeprupyercsi pABHOMEPHO Ha IOJIH-
3(hUPHYIO CMOJTY JUIsl CO3AaHUs cepeOpsTHON KPacKy ¢ COAEPIKaHUEM TBEPIIOTO BEIIECTBA OObIU-
HO oT 70 % 1o 85 %. IIpoBonsias kpacka MOXKET TaK)K€ OTHOCHUTBCS K YIJIEPOTHOM KpacKe st
nevaTaHusl KPacKaMHt ¢ COAEp KaHUEM TBEPOTO BelecTBa 0ObIMHO OT 35 % 1o 40 %. IIpoBoxs-
Iast Kpacka MOKET TaK:K€ OTHOCUTBCS K cepeOpsiHOM macte st TpadapeTHOH nmeyaTu ¢ coaep-
JKaHueM cepedpa B auanasone ot 55 % 10 85 %. IIpoBonsimas Kkpacka MOKET TaKKe OTHOCUTBCS
K cepeOpsiHON KpackKe I YepHIIIbHO-CTPYHHON nevatn ¢ mpumechto Metasuia ot 30 % mo 40 %.
IIpoBonsias Kpacka MOXKET TaK:Ke OTHOCUTBCS K cepeOpsTHOM Kpacke IJIsl a3PO30JIbHOU CTPYii-
HOM meyaTH ¢ coneps:kanueM cepedpa npudmusurensHo S0 %. ITO TOJBKO MPUMEPHI CYIIeCT-
BYIOLIIEH MPOBOJALLECH KPACKU U MPOBOASALIEH MACThL, U OHU HE OTPAHUYMBAOT PEANTM3ALIUIO Ha-
CTOSALIEro N300PETEHUs IPYTUM THIIOM MPOBOASIIEH KPACKU MITH MTPOBOSLIEH MaCThL.
Cucrema Harpesa TaKke COAEPKUT M0 MEHbIIEH Mepe JBe 3JIEKTPOHHbIX MAHENN Il COeIUHe-
HUS CTPYKTYPBI C MICTOUHUKOM MUTAaHUs. JTU NAHENIN PaclojOKeHbl HA MOKPBITUU U3 CTEKJIA, 3a
npenenamu FOV ontuueckoro garumka.
IIpoBoaa UMErOT MUPUHY, COCTABIAOLYIO OT 14 10 300 MKM, NPEANOYTUTENIBHO OT 25 10
200 mMxM, bostee mpeanouTUTeNbHO OT 35 1o 100 MKM, erme Oosiee MpeanoYTHTENBHO OT 45 1o
55 mxm. Ilupuna 50 MkM siBsieTCss onTUMaNbHON. 1IpoBOIa HAHOCAT HA CTEKJIO IJISL UCIIONbB30-
BaHMsI BBICOKOW TEMIIEpaTypONPOBOHOCTH CTeka. [IpoBoaa sSBAsAIOTCS AOCTATOYHO TOHKUMH
IUISL TOTO, YTOOBI OTPAHUYHUTE TIOMEXH ONTHYECKUX JAaTYHUKOB HIH JaKe MPEAOTBPATUTD HX.
B npeanoyTuTeNsHOM BapUaHTE OCYIIECTBJICHUS LIAr CTPYKTYPbI COCTaBIsAET OT 4 10 20 MM,
NPEANOYTUTENBHO OT 5 110 15 MM, Gonee npeanoururensHo oT 6 10 10 MM, eme Oosiee nmpeanoy-
TUTENBHO OT 7 10 8 mMm. Ioa marom noHUMaeTCs pacCTOsIHUE MEXKAY AByMs npoBoaamu. [lar
SIBJISIETCS] BAKHBIM JJI1 OAHOPOAHOIO HarpeBaHusl. bOJIBIION 1Iar BEI3BIBAET BBICOKUI TEMIIEPa-
TYPHBII rpaaueHT. Manblii mar yBenuuusaeT konndectso nmposoaos B FOV. Illar npencrasiser
co00¥ KOMIIPOMHUCC MEXY OAHOPOIHBIM HArPEBAHUEM U IUIOTHOCTHIO NpoBozoB B FOV.
B npennouTuTensHOM BapHaHTE OCYLIECTBIIEHHS, MOKPBITHE U3 CTEKJIA MOXKET ObITh YaCThIO

BETPOBOT'O CTCKIJIA, OOKOBOI'O CTEKJIA HIIH 3aJHETO CTECKJIA TPAHCIIOPTHOI'O CPEACTBA WU YaCTbIO
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3JIEMEHTa OTAEJKH TPAHCIOPTHOTO CPEeACTBA. BHYTpEeHHMI 31eMEHT OTHENKH TPAHCIIOPTHOTO
CpPEACTBa OTPENENIeTCs KaK CTEKJITHHAS FJTH IJIACTUKOBAs HAKJIAKA, IyTH U Ipyrue neKopa-
THBHbIE JONIOJHEHUS K Ky30BaM U CaJIOHAM TPAHCIIOPTHOTO CPeACTBA. BHeImHMit 31eMeHT oT-
JEJIKH COIEeP KUT OaMIiepbl, YILIOTHUTENN OKOH/ABepeii, HUIIHN KoJieca U (apel. M3roroButenu
MPUMEHSIFOT UX JJIsl JOOAaBJICHUSI SCTETHKY, MOBBIMIEHUsT ()YHKIIMOHAIBHOCTU U TOOaBJICHUS THO-
KOCTH KOHCTPYKLIUH TPAHCIIOPTHOTO CPEACTBA.
B npennouTuTensHOM BapuaHTE OCYLIECTBJIEHUS MPOBOJIA HAHOCST Ha TIOKPBITHE U3 CTEKIIA My-
TeM IIeJKoTpadapeTHOH, HU(PPOBOI MeUaTH WIH a3PO30JIbHOMN MmevyaTu.
B npennouTuTensHOM BapuaHTE OCYLIECTBJIEHUS MPOBOASALINI MaTepHas COCTOUT U3 YaCTHIL,
KOTOPBIE UMEIOT IUAMETP MEHbIIE 5 MKM. B IpyroM npeanodTuTelbHOM BapUaHTE OCYIIECTB-
JIEHUs] TPOBOSIIIUN MaTepHall COCTOUT U3 HAaHOYACTHUL. B mpeanoururenbHOM BapHaHTe OCyIie-
CTBJICHUS 5TH YaCTHLIbI MM HAHOYACTHUIIBI U3TOTOBJIEHBI 13 cepedpa. TOHKMI MpoBOAAIIHIA TTPO-
BOJI MOJKET OBITh CIIENIaH C MMOMOIIBIO TEMHOH MPOBOASIIEH KPACKH, HAIPUMED, YIJIEPOIAHOM, st
CHIDKEHUS MJTH JJa’ke TIPEAOTBPALLICHHUS OTPAKESHUS JIydel B KOHTAKTE C IMPOBOISAIINM MTPOBOJOM.
B npennouTuTensHOM BapHaHTE OCYLIECTBIEHHUS CTPYKTYPa B OCHOBHOM OOpa30OBaHa U3 FOPH-
30HTAJIbHBIX WJIH BEPTHKAJIBHBIX, WA HAKIIOHEHHBIX IIPOBOOB.
B npennouTuTensHOM BapHaHTE OCYLIECTBIEHUS] ONTUYECKUH AATYHK MPENCTAaBIsIET COOOH Ju-
nap. [TockonbKy Junap sSBIsieTcss OCOOCHHO YyBCTBUTENbHBIM ONTHYECKUM JATYUKOM, ITOMELIe-
HHUE CTPYKTYpbI TpoBoaoB B FOV nmupapa oObIMHO MeIaeT CUrHally, 1 U3MEPEeHHEe HapyIIaeTCs..
OnHnako ObUI0 OOHAPYKEHO, YTO TOHKHE NMPOBOAA, KaK MPENJIOKEHO B HACTOAIIEM H300pETeHUH,
HE MELIAI0T 3HAYUTEIBHO CUTHAIY, KOTOPbIM CIyCKAeTCs W/WIIH MIPUHUMAETCS JINAAPOM.
B npennouTuTensHOM BapHaHTE OCYLIECTBJIEHHUS MPOBO/A 3AIIHIIEHBI IIOKPBITHEM, TAKHM KaK
MOJIUMEPHAs CMOJIa MJTH MarHETPOHHOE TMOKPBITHE, JJIS VIIYUILISHUs JOJATOBEUHOCTH. B ciyuae
MOJIMMEPHON CMOJIBI OHA MOSKET ObITh HAaHECEHA TOJIbKO Ha MpoBoaa. B ciyuae MarHeTpOHHOTO
TIOKPBITHSI OHO HAHOCUTCSI HA BCE MOKPBITHE.
B HacTosmem n3o0peTeHuH TakKe MPEIIIOKEHO YCTPOMCTBO JaTYhKa. Y CTPOMCTBO JaTUHKA
COIEPKUT KOPIYC M JaTYUK. Y CTPOHCTBO AAaTYMKA TAKXKE CONEPIKUT MOKPHITHE U3 CTEKJIA, KaK
OTIMCAHO paHee.
B npennouTuTensHOM BapuaHTE OCYLIECTBJIEHUS] YCTPOMCTBO JaTUHKA MPEACTABIAET COOOH
JaTYHK, KOTOPBIN SBJISIETCS IUAApOM. B HacTosieM n300peTeHny Takke MPEAIoKeH Crocod
MIOJIY4EHHUS IOKPBITHSA 13 cTeksa. Criocod BKIIIOYAET 3Tarbl 00eCneueHus CTeKa. 3aTeM CTPYK-
Typa MpoBOAOB (2), H3rOTOBJIEHHBIX U3 MPOBOSIIErO MaTepHaa, MevaTaeTcsl Ha CTEKJIe MyTeM

mrenkoTpadapeTHo, U pOBOI MeUaTH WM a3pO30JIbHON MeuaTH. 3aTeM 10 MEHbINelH Mepe 1Be
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3JIEKTPOHHBIX MaHeNH (3) pa3MeIaroTest Ha CTEKJIO Il COSAMHEHUs] CTPYKTYPBI MPOBOJIOB (2) €
UCTOYHHUKOM THUTAHHMSL.
Obpamasich k ¢ur. 1a, cucrema (1) HarpeBa MOKPBITHS U3 CTeKJIa (HE TIOKa3aHO) COAEPKUT
CTPYKTYpY mpoBozoB (2). B 3ToM BapuaHTe ocymecTBiIeHUs TPpoBoAa (2) sIBIAIOTCS 1O CYIIECT-
BY BepTHKaJIbHBIMU. [IpoBoAa (2) pacmonoskeHsl Ha MOKPBITHH U3 CTeKJa (He TokazaHo), B FOV
ONTHYECKOTO JAaTYHKA (HE MOKA3aHO).
CtpykTypa mpoBoJOB (2) COeAMHEHA ¢ ABYMSI 3JIEKTPOHHBIMU MaHe MU (3). DTH 3JIEKTPOHHbBIE
MAHEN pacroiokeHsl 3a npeaenamu FOV ontudeckoro narunka (He MOKa3aHO). DTH JBE MaHe-
1 (3) obecrneynBa0T BO3MOKHOCTD TIOAAa4YH 3JIEKTPHUECTBA HA CTPYKTYPY MpoBoaoB (2). B
5TOM BapHaHTE OCYIIECTBJICHUS CTPYKTYpa MPOBOJOB (2) COeANHEHA MOCIEN0BATEIbHO.
Obpamasich k ¢ur. 1b, cucrema (1) HarpeBa NOKPBITHS U3 CTEKIIA (HE MOKA3aHO) COAECPKUT
CTPYKTYpY mpoBozoB (2). B 3ToM BapuaHTe ocymecTBiIeHUs TPpoBoAa (2) sIBIAIOTCS 1O CYIIECT-
BY BepTHKaJIbHBIMU. [IpoBOAa (2) pacmonokeHsl Ha MOKPBITHH U3 CTEKIa (He nokaszaHo), B FOV
ONTHYECKOTO JAaTYHKA (HE MOKA3aHO).
Crpykrypa npoBoaoB (2) COeIMHEHA C ABYMS 3JIEKTPOHHBIMU NaHeNs MU (3). DTH 3JIEKTPOHHbBIS
NIAHEN pacroiokeHsl 3a npeaenamu FOV ontudeckoro narunka (He OKa3aHo). DTH [BE MaHe-
1 (3) obecrneynBa0T BO3MOKHOCTD TIOAAa4YH 3JIEKTPHUECTBA HA CTPYKTYPY MpoBoaoB (2). B
3TOM BapHaHTE OCYIIECTBJICHUS CTPYKTYpa MpoBoAOB (2) coeanHeHa napajuienbHo. CoenuHeHne
NapajuIeIbHO UMEET JOMOTHUTEIBHOE MPEUMYILIECTBO, 3aKIFOUAIOIIEeCs B TOM, UYTO €CJIH OJ1H
U3 MPOBOAOB (2) MOBPEXKACH, TO Apyrue mpoeoza (2) Bce ele MOryT CHa0XKaThCsl SJIEKTPOIHEp-
ruein.
Oobpamasich k ¢ur. 2a, cucrema (1) HarpeBa MOKPHITUS U3 CTEKIa (HE TTOKa3aHO) COMEPKUT
CTPYKTYpY poBozoB (2). B 3ToM BapuaHTe ocymecTBiIeHus IpoBoaa (2) sIBIAIOTCS 10 CYIIECT-
BY ropusoHTanbHbIMU. [IpoBoza (2) pacnosioeHbl Ha TOKPBITHH U3 CTEKJIa (HE TIOKa3aHO), B
FOV onTudeckoro natduka (He MOKa3aHo).
Ctpykrypa mpoBoJOB (2) COEAMHEHA ¢ IBYMSI 3JIEKTPOHHBIMU NaHe siMHu (3). DTH 3JIEKTPOHHBIE
NIAHEN pacroiokeHsl 3a npeaenamu FOV ontudeckoro narunka (He OKa3aHo). DTH [BE MaHe-
1 (3) obecrneynBa0T BO3MOKHOCTD TIOAAa4YH 3JIEKTPHUECTBA HA CTPYKTYPY MpoBoaoB (2). B
5TOM BapHaHTE OCYIIECTBJICHUS CTPYKTYpa MPOBOAOB (2) coennHeHa MOCIeI0BATENbHO.
Obpamasich k ¢ur. 1b, cucrema (1) HarpeBa NOKPBITHS U3 CTEKIIA (HE MOKA3aHO) COAECPKUT
CTPYKTYpY poBozoB (2). B 3ToM BapuaHTe ocymecTBiIeHus IpoBoaa (2) sIBIAIOTCS 10 CYIIECT-
BY ropusoHTanbHbIMU. [IpoBoza (2) pacnosioeHsl Ha IOKPBITHH U3 CTEKJIA (HE TIOKA3aHO), B

FOV onTudeckoro natduka (He MOKa3aHo).
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CtpykTypa mpoBoJOB (2) COeAMHEHA ¢ ABYMSI 3JIEKTPOHHBIMU MaHe MU (3). DTH 3JIEKTPOHHbBIE
NIAHEN pacroiokeHsl 3a npeaenamu FOV ontudeckoro narunka (He OKa3aHo). DTH [BE MaHe-
1 (3) obecrneynBa0T BO3MOKHOCTD TIOAA4YH 3JIEKTPHUUECTBA HA CTPYKTYPY MpoBoaoB (2). B
3TOM BapHaHTE OCYIIECTBIICHUS CTPYKTYpa NpoBoAoB (2) coennHeHa napajuiensHo. CoennHenne
NapajuIeIbHO UMEET JOMOTHUTEIBHOE MPEUMYILIECTBO, 3aKIFOUAIOIIEeCs B TOM, UYTO €CJIH OJ1H
U3 MPOBOAOB (2) MOBPEKACH, TO Apyrue mpoBoza (2) Bce elne MOryT CHa0KaThCsl SJIEKTPOIHEp-
ruein.
Obpammasce k ¢ur. 3a, cuctema (1) HarpeBa MOKPLITHS U3 CTEKJIA (HE MOKA3aHO) CONEPIKUT
CTPYKTYpY mpoBozoB (2). B 3ToM BapuaHTe ocymecTBiIeHUs TPpoBoAa (2) sIBIAIOTCS 1O CYIIECT-
BY HakJOHeHHbIMU. [IpoBona (2) pacmosyioskeHsl Ha MOKPBITHU U3 CTEKJa (He moka3aHo), B FOV
ONTHYECKOTO JAaTYHKA (HE MOKA3aHO).
CtpykTypa mpoBoJOB (2) COeAMHEHA ¢ ABYMSI 3JIEKTPOHHBIMU MaHe MU (3). DTH 3JIEKTPOHHbBIE
MIAHEJN pacroiokeHsl 3a npeaenamu FOV ontudeckoro narunka (He MOKa3aHO). DTH JBE MaHe-
1 (3) obecrneynBa0T BO3MOKHOCTD TIOAAa4YH 3JIEKTPHUECTBA HA CTPYKTYPY MpoBoaoB (2). B
5TOM BapHaHTE OCYIIECTBJICHUS CTPYKTYpa MPOBOJOB (2) COeANHEHA MOCIEN0BATEIbHO.
Obpammasice k ¢ur. 3b, cucrema (1) Harpesa MOKPHITHS U3 CTEKJIA (HE TIOKA3aHO) COAEPIKUT
CTPYKTYpY mpoBozoB (2). B 3ToM BapuaHTe ocymecTBiIeHUs TPpoBoAa (2) sIBIAIOTCS 1O CYIIECT-
BY HakJOHEeHHbIMU. [IpoBona (2) pacmnosioskeHbl Ha MOKPBITHY U3 CTEKJA (He moka3aHo), B FOV
ONTHYECKOTO JAaTYHKA (HE MOKA3aHO).
Crpykrypa npoBoaoB (2) COeIMHEHA C ABYMS 3JIEKTPOHHBIMU MaHeNs MU (3). DTH 3JIeKTPOHHbBIE
NIAHEN pacroiokeHsl 3a npeaenamu FOV ontudeckoro narunka (He OKa3aHo). DTH [BE MaHe-
1 (3) obecrneynBa0T BO3MOKHOCTD TIOAAa4YH 3JIEKTPHUECTBA HA CTPYKTYPY MpoBoaoB (2). B
3TOM BapHaHTE OCYIIECTBJICHUS CTPYKTYpa MpoBOAOB (2) coeanHeHa napajuienbHo. CoenuHeHne
NapajuIeIbHO UMEET JOMOTHUTEIBHOE MPEUMYILIECTBO, 3aKIFOUAIOIIEeCs B TOM, UYTO €CJIH OJ1H
U3 MPOBOAOB (2) MOBPEXKACH, TO Apyrue mpoeoza (2) Bce ele MOryT CHa0XKaThCsl SJIEKTPOIHEp-
ruein.
Xotst n300peTeHne NPONJLTIOCTPUPOBAHO U MOIPOOHO ONMUCAHO HA rpaUuecKux Marepragax u
B MIPUBEACHHOM BBIIIE ONTUCAHNUH, TAKHE WILTIOCTPALMIO U OTIMCAHHE CIIEAYET PacCMaTPUBATh Kak
WITFOCTPATHBHBIE UJIH MTPUBEIEHHbIE B KAYECTBE MPUMEPA, a He orpaHNunBaromue. B npuse-
JCHHOM BBILII€ ONMCAHUH NMOAPOOHO OMHCAHBI OTIPENIEIEHHBIE BAPHAHTHI OCYIIIECTBICHUS H30-
Operenuns. OnHAKO CIeayeT MOHUMATh, YTO HE3aBUCHMO OT TOTO, HACKOJIBKO ITOAPOOHO BHILIE-
U3JIOKEHHOE MPEICTABICHO B TEKCTE, H300PETEHHE MOYKHO OCYIIECTBISITh HA IPAKTUKE MHOTH-

MU criocobamu. M300peTeHne He OrpaHUYUBAETCS PACKPBITHIMU BAPUAHTAMH OCYIIECTBIICHUSI.
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dopmyJia u300peTeHus
1. TlokpbITHE U3 CTEKJIA AJIsl ONTHYECKOTO NaTYHKa, coaepkaliee cuctemy (1) Harpesa, co-
JeprKallyo:

a. CTPYKTypy MpOBOJOB (2), M3rOTOBJICHHBIX U3 MPOBOSIIETO MaTepHalia, Pacro-
JIOKEHHYIO B TI0Jie 0030pa ONTUYECKOTO NaTYMKA HAa MOKPBITUU U3 CTEKIIA,

b. Mo MeHbIIEH Mepe ABe 3JIEKTPOHHBIX NaHeH (3), paChoJIOsKeHHBIE 3a MpeaeaMu
noJist 0030pa ONMTHYECKOTO JaT4YHUKa Ha MOKPBITHH U3 CTEKJIA, BHIMOJHEHHBIE C
BO3MOXKHOCTBIO COETUHEHUS CTPYKTYPBI MPOBOJOB (2) C UCTOYHUKOM MUTAHUS,

OTJIMHAIOLIEECS TEM, UTO MPOBOJA (2) UMEIOT IUPUHY, COCTABIIOMYIO OT 14 10 300 MKM,
MPEaNOYTUTENBHO OT 25 10 200 MkM, Oosee mpeanoyTuTenbHO OT 35 1o 100 MkM, erne

OoJiee MPEANOYTHTENHLHO OT 45 110 55 MKM.

IToxpeiTHe K3 cTeksa no M. 1, oTIuyaroneecs TeM, 4TO NPOBOASALIUN MaTEpUal sIBJISIETCS

MPOBOJALIEH KPaCKOW WM MPOBOJSALIEH MACTOM.

ITokpeITHE U3 CTEKJA IO 1. | UM M. 2, OTJIMYAIOIIEECs TEM, YTO LIar CTPYKTYPHI IPOBOIOB
(2) cocrasnsier ot 4 10 20 MM, IPEANOYTUTENBHO OT 5 110 15 MM, Ootee mpeAnoYTUTETHEHO

oT 6 1o 10 MM, emie OoJiee MPEANOYTUTENBHO OT 7 A0 8 MM.

HOKprTI/Ie H3 CTCKJIa IO .]'IIO6OMy U3 NPCABIAYLIIUX ITYHKTOB, OTJIUYA0LICECA TEM, YTO MO-
KPBITHE U3 CTCKJIA ABJIACTCA YaCTbIO BETPOBOI'0O CTCKIIA, OOKOBOI'O CTEKJIA HJIH 3aHETO
CTEKJIa TPAHCIIOPTHOI'O CPEACTBA UJIU YaCThIO 3JICMCHTA OTACIKU TPAHCIIOPTHOTO CPEACT-

Ba.

ITokpsITHE U3 CTEKJIA TIO JIFOOOMY M3 MPEABIAYIIUX MyHKTOB, OTIMYAIOIIEECs TEM, UYTO
npoBoja (2) HAHOCAT Ha TOKPBITHE U3 CTEKJIA MyTeM IenkoTpadapeTHo, udpoBoii me-

YaTH WUJIU a3PO30JIbHON MEeYaTH.

HOKprTI/Ie H3 CTCKJIa IO .]'II-O6OMy U3 NPCAbIAYIIUX IMYHKTOB, OTJIMYAOLICECA TEM, UTO

HpOBOI[SIH_[I/Iﬁ MaTepHraj COCTOUT U3 HaCTHUL], KOTOPbIC UMCKOT JUAMECTP MCHbBIIEC 5 MKM.

HOKprTI/Ie H3 CTCKJIa IO .]'II-O6OMy U3 NPCABbIAYIIUX IMYHKTOB, OTJIMYAOLICECA TEM, UTO

HpOBOI[;IH_II/Iﬁ MaTe€pHraj COCTOUT U3 HAHOYACTHULI.
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IToxpeiTHE 13 cTEKNA MO M. 6 WU 1. 7, OTJIIMYAKOILIEECs: TEM, YTO YaCTULIbI WJIM HAHOYACTH-

(bl I3TOTOBJIEHBI U3 cepedpa.

ITokpeITHE U3 cTEKIa MO JTFOOOMY U3 MPENBIAYIINX MYHKTOB, OTJIMYAIOIIEeCcs TEM, UTO
CTPYKTypa MpOBOAOB (2) B OCHOBHOM 00Opa30BaHa U3 rOPU30OHTAIBHBIX UJIH BEPTHUKAIIb-

HBIX, WJIA HAKJIOHEHHBIX TPOBOJIOB (2).

ITokpsITHE U3 CTEKJIA TIO JTFOOOMY U3 MPEIBIAYIIHX MYHKTOB, OTJIMYAIOIIEECs TEM, YTO OIl-

TUYECKUN JaTYHK MPENCTaBIsSIET COOOH uaap.

IMokperTre u3 cTekia no jgrodomy u3 . 1-10, oTaruaromieecst TeM, 4To mposoaa (2) mo-

KPBITBI IOJIMMEPHONU CMOJIOH.

ITokpsiTHE N3 cTEeKIIa 1O o0oMy 13 . 1-10, oTanyaromeecst TeM, YTO MOKPBITHE W3

CTEKJIA MMOKPBITO MArHETPOHHBIM IMOKPBITUCM.

YcTpoiicTBO maTumnka, comepikaiiee KOpIyc, IMOKPBITHE U3 CTEKIIA O JTIF0OOMY M3 TPEJIbI-

AYIIUX MYHKTOB U JATYUK.

YcrpoiicTBo matumnka no 1. 13, oTiuyaromeecs TeM, 4To JaTUHK MPEACTaBIsIeT COOOMH JIH-

nap.

Crioco0 mosrydeHust HOKPBITHSI M3 CTEKJIA 1O it 112, BKIIFOYAIOIIUN CIeAYIONINE STAIbI:
- oDecrieueHne CTEKIIA,
- Te4YaTh CTPYKTYPHI MPOBOJOB (2), M3rOTOBJIEHHBIX U3 MPOBOSIIETO MaTepuaa, Ha
CTEKJIe MyTeM MeIKoTpadapeTHON, U(PPOBOM MeUaTH WK a3PO30JIbHON MeYaTH,
- COeOUHEHHE CTPYKTYPbI MIPOBOJOB (2) C HICTOYHUKOM MUTAHUS TOCPEICTBOM I10

MeHbIIEH Mepe IBYX 3JIEKTPOHHBIX MaHese (3), pacioyosKeHHbIX Ha CTEKJIE.
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