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JICTICPTUPOBAHHOTO B MOIHMMEPE JKHIKOTO KpHCTAall-
ma. OKHO TPaHCHOPTHOTO CPeAcTBa 0OECIIEICHO OITH-
CaHHOM BBIIIE MEPEKITIOYAEMON CTPYKTYpPOMl CTEKOII.
[TpensiTcTByIONIEE U3ITYUCHUIO TIOKPHITHE MOXET 00-
JaaTh XOpOIIEH CIIOCOOHOCTBIO K OTPAKEHUIO WH-
(bpakpacHOTO CBeTa, MOATOMY OOIIbIIas YacTs HHppa-
KpacHOTO CBETa C BBICOKOM 3HEpruei oTpaxaercs rnpe-
MATCTBYIOIIUM H3IYYECHHIO ITOKPBITHEM U HE MOXKET
MIPOXOJHUTH Yepe3 NEPEKITIOUaEMYIO CTPYKTYPY CTEKOI,
a TepeKIodacMasi CTpyKTypa CTEKOJI MOXKET 001aaaTh
YAy4IIEHHOH CIIOCOOHOCTBIO K TEIION3O0MSIIUH.
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2420-534463EA/032
[IEPEKJIIOYAEMAA CTPYKTYPA CTEKOJI M OKHO TPAHCIIOPTHOI'O CPEICTBA
OIIMCAHUE

[IEPEKPECTHAA CCRHJIKA HA POILOCTBEHHHE 3SAHABKU

Hacrodmas 3afdBkKa MCIpallMBaeT IIPMOPUTET IO 3asBKe Ha BHOauy
naTeHTa Kurmag N 201410333475.2 , nomanHom 14 wmions 2014 roma, u
03aTJlaBJIeHHOM «ITEPEKITIOUAEMAHA CTPYKTYPA CTEKOJI n OKHO
TPAHCIIOPTHOI'O CPEIOCTBA» ("SWITCHABLE GLASS STRUCTURE AND
VEHICLE WINDOW”), TMoOJIHOe OIIMCaHMe KOTOPOM BKJIOUEHO B HACTOSMIYI
3asABKY IIOCPEeINCTBOM CCEUIKN.

OBJIACTBL TEXHUKM, K KOTOPOM OTHOCUTCSA M30BPETEHNE

B of6meM, HacTosllee M300peTeHMe OTHOCHTCSI K CTeKJIy, a B
YaCTHOCTH, K IepeKJndaeMon CTPYKTYPE CTEeKOJ u OKHY
TPAHCIIOPTHOT'O CpenCcTBa.

YPOBEHE TEXHUKU

[lepekJouaeMoe CTEeKJIO IpencTaBJsaeT coBon CTEKJIO,
XapaKTepUCTUKM [POINyCKaHMsa CBeTa KOTOpOoT'O  M3MEeHSAKTCS  IIPpU
IPUJIOKEHVM HaOpSXKeHUMs, CBeTa WJIM TeIlJIOTH. IlepekjiodyaeMoe CTeKJIO
OOBUHO BKJIOUaeT B Ccebsa IIPOMEXYyTOUHHI CJIOM. B COOTBETCTBUM C
CYWECTBYIMUMMY TEXHOJIOIMAMM IIepekKJIoUaeMoe CTeKJIO OOBUYHO O00pasylT
I[IOCPEeNCTBOM PACIIOJIOKEHUA CJIOA IOUCIEPIMPOBAHHOTO B  IIOJIMMeEpe
KUOKOTO KpucTawia (OIIXK/PDLC-Polymer Dispersed Liquid Crystal)
MeXny IOBYyMS CTekJaMyM [OJsa o0pa30BaHMA BCeV CTPYKTYPH, U
BHIIOJIHEHMSA TIIpollecca CKJeMBaHMA BCeM CTPYKTYPH IIPM  BECOKOM
TeMIlepaType u BHICOKOM IDaBJIEHUN . YpaBJsawom1e BJIEKTPONE
oBpasoBaHH Ha TOBEPXHOCTAX IBYX CTEKOJ, U BTU I[IOBEepPXHOCTH
ofpalleHs K CJIOK IOUCIEPTMPOBAHHOTO B IOJMMEePe XMIKOTO KpMucCTaJlla.
[Ipy nomadve HaNOpSXeHUA Ha YIPABIAKIME BJIEeKTPOIH 3JIEeKTpUUecKoe
II0Jle Co3IaeTcsa B CJioe IUCIEPTMPOBAHHOTO B IIOJIMMeEpe XMIKOTO
KpucTasia. Vi3MeHeHMEeM  BeJIMUMHH  3BJIEKTPUUECKOTO  IIOJIS  MOXHO
YIOPaBJATE CJIOEeM IUCIEPTMPOBRAHHOTO B IOJMMEpe XMIKOTO KpUcTalljla
OJIS BEHEIIOJIHEHMSA IIePEeKJINUEeHMS MeXIy I[IPO3padHEIM COCTOSHMEM U
HENPpO3PadYHEM COCTOSHMEM, TaK UYTO IIepekKJIouaeMoe CTeKJIO MOXeT Kak
BJIOKMPOBATE CBeT, TaK M [IPOINyCKaThk CBET.

BcileICTBME MBJIOXKEHHEIX BHIIE I[IPU3HAKOBR IIepeKJIouaeMoe CTeKJIO

B HacToAdlmee BpeMAd MMPOKO MCIIOJBEI3IYIOT B obJjiacTu CTPOMTEJIBHEIX



MaTepmraJioB, HalpuUMep, B odMcCe, TOCTMHMUIE WIM OPYI'MX 3IaHUAX, B
KOTOPHX TpebyeTcd 3allMlleHHOe MHIOMBUIYAJIbHOE IIPOCTPaHCTRO.

B nyb@imkauum mnaTeHTa Kurasg N CN201110922U nareHTa Kuras
ONMCAaH OITHUYECKMM 3aTBOP Ha OCHOBE IMCIEPIVMPOBAHHOTO B IIOJIMMEpE
KUIKOTO KpucTaljia. OnTHUYeCcKum 3aTBOP Ha OCHOBe
OUCIIEPTUPOBAHHOTO B IIOJIMMepe XUIKOT'O KpucTallJla BKJIOUaeT B cebd
IepPByI TIIOOJIOXKY, BTOPYID IIOIJIOXKKY, a TakKke XUIOKUM KPpUCTAJJI U
[IOJIMMEPH, PACIIOJIOXEHHEEe MeXOYy IIepPBOM M BTOPOM IOIJIOXKAMM IIPpU

VMCIIOJIE 3OBaHMM repMeTHU3IMpyKmeI'c MaTepHraljla. HOBerHOCTb nepBoﬁ

[IOOJIOXKU u IIOBEPXHOCTE BTOPOM IIOOJIOXKM, COOTBETCTBEHHO,
[IOBEPXHOCTHU, KOTOpPEHIE IIPOTUBOIIOJIOXKHE opyn opyry, TIOKPBITH
OpoBOIAmMEeN IIJIEHKOM M3 OKCHMIa MHAIMAS - oJioBa. Kpome ToTO,

OIITUYECKUN 34aTBOP Ha OCHOBE OVMCIIEPTIMPOBAHHOT'O B IIoJIMMepe
KMIOIKOT'O KpHCTaJlJla BRJIKDYUaeT B cebd TpeTk IIOOJIOXKY, IIPM DS5TOM
BTOpPaA IIOHJIOXKa pPacCIlIIOJIOXEeHa MeXIy HepBOﬁ u TpeTbeﬁ IIOOJIOXKaMM .
[IOBEepPXHOCTE BTOpOﬁ IIOOJIOXKNM W TIOBEPXHOCTE TpeTbeﬁ ITIOOJIOXKIM ,
COOTBETCTBEHHO, IIOBEPXHOCTNM, KOTOPEIE IIPOTHMBOIIOJIOXHE IOPYI' IOIPYITY,
TIOKPEITEL HpOBOHHmeﬁ [JIEHKOM M3 OKCMIa MHOMS -— oJioBa. XuIkun
KpnucTaJjl n TTOJIVIMEEI PacCIIOJIOXEHEI MeXIy BTOpOﬁ 12 TpeTbeﬁ
TTO OJIOXK aMI1 Inpn MCIIOJIESOBaHNUM repMeTrnsmnpyrmeIro MaTepnrala.
ONMCAaHHBM BHIIE OIITUUYECKUN 3aTBOP Ha OCHOBe IMCIIEPpI'MPOBAHHOI'O B
IIoJimMepe XMIOKOI'O KpHrcTaJlJla MOXHO CUMTaTEb IIepeKJIIodYaeMbBIM CTeKJIOM.
[locpencTBOM OOBEIVHEHUA OBYX CJIOEB TaKMUMX OITUUYECKUX 3aTBOPOB
MOXHO CHU3UTB MMVHVMAaJIb HEIM KORQOULMEHT IIPOITYCKaHMA BCeM
CTPYKTYPE OIITHMUYEeCKOI'O 3aTBOpa B COCTOAHUMM pacCedHMA, a KOHTpacT
OIITUUECKOI'O 3aTBopa MOXHO IIOBEHCUTL. IIoMMMO STOTO, KaxIOell CJIOM
OIITMYECKOTI'O 3aTBOpa mMeeT CBOIO MCXOIOHYIO TOJIIMHY , KOTOpad
ABJIA€TCA OTHOCUTEJIBEHO HGGOHBMOﬁ, IIOSTOMY HallpAXeHNe BO3OYXIEeHUSA
OIITMYECKOTI'O 34aTBOpa Ha OCHOBEe OIVMCIIEPTIMPOBAHHOT'O B IIoJIMMEepe
KMIOKOT'O KpHCTaJlJla OCTaHeTCHd HeM3MEHHEIM.

OmHako CyleCTByKmm1e IIeperJindaeMeIe CTEeRJIa MerT TTIJIOXYIO
CIIOCODHOCTD K TeIlJIOM3O0JIAUVINM . B Clly4dae IIPMMEHEHN A IJIA
CTPOUMTEJIBEHEIX MaTepHraJlOB WJIM OKOH TPaHCIIOPTHEHX CpeldCTE OHM He
COOTBETCTBYKT Tp@@OBaHMHM 10 COXpPaHeHMIo TellJla.

CYIHOCTDb M3OEPETEHNA

Heo®x0o oMM IIepekrJoYaeMas CTPYKTYypa CTEeKOJI n OKHO



TPaHCIIOPTHOTO cpeIncTBa c YIIyUmeHHOM CIIoCOBHOCTHIO K
TeIJIOM30JIAIMK OJI4 YIOBJeTBOpeHMA TpeboBaHMAM IO COXpPaHEeHMUo
TerJa.

CoTJilacHO OJIHOMY acCIeKTy IMpelJIoXeHa IlepekJiouaeMasd CTPYKTypa
cTekoJI. llepekimouaeMasa CTPYKTypa CTeKOJI COHOEPXUT IIepBOoe CTeKJIO;
BTOPOE CTEKJIO, PAaCIOJIOXEHHOE INIPOTHBOIIOJIOXHO IIepPBOMY CTEKJY, [IpHU
STOM Kaxmoe U3 IIepBOTO M BTOPOTO CTEKOJI COINEePXMT II0 MeHbIel
Mepe IBe IIOBEPXHOCTHM; Yy3eJl OUCIEPIUPOBAHHOTO B IIOJIMMEepe XUIOKOTO
KpucTaJja MeXxmoy [IePBLM CTEeKJIOM u BTOPRM CTEeKJIOM; "
IpensaTCTRyIlee M3JIYUESHUIO IIOKPHTME, PAacCIoJIOXeHHOe Ha 10 MeHblIel
Mepe OIOHOM IIOBEPXHOCTM IIepBOTO0 UM BTOPOIO CTEKOJ, IIPM STOM IIO
MeHbIlel Mepe oOHa IIOBEepPXHOCTL CMeXHa Y3JYy IUCIepIMPOBaHHOTO B
IoJMMepe XKMIKOTO KpucTalja.

OcHOBHag uIOed B3akKjouyaeTcsa B o00pal30BaHUM IPEelsSTCTBYIeTo
UBJIYUEeHMI0 TOKPHTMSA Ha [0 MeHblleM Mepe OIHOM INOBEPXHOCTU IIePBOTO
M BTOPOTO CTeKOJ, IIpM DSTOM II0 MeHbIel Mepe OIHa IIOBEPXHOCTDH
CMexHa Y3Jy OUCIEePTUMPOBAHHOTO B IIOJMMEepe XUOIKOTO KpucTaJla.
[IOCKOJIbKY TPeNATCTBYyKIee MW3JIYUYeHMIO IIOKPHTMe ofbJlamaeT Xopomen
CrIoCOOHOCTBEID K OTpaxeHu MHOpPaKpacHOTO CBeTa, OoJbllad dYacThb
MHOpaKpacHOTO CBeTa C BHCOKOM SHEepIMeM MOXeT OoTpaXaTbCcAd
INPENATCTRYIMM M3JIYyUYeHMIO TOKPETHMEM M I[IO3TOMY HE MOXET MIPOXOIUTH
yepes IepekrJiuuaeMyln CTPYKTYPY CTeKOJI, TakK UTOo IepeKJodyaeMas
CTPYKTYpPa CTeKoJI MoxeT o006JadaTb VYJYUIIeHHOM CIOCOOHOCTBI K
TeIllJIOU3OJISALINN .

B HEKOTOPHIX BapmaHTax OCYMeCTBJICHUS nepBoe CTeKJIO
opencraBJgeT coboy TI[oJioe CTeKJIO, a BTopoe CTeKJIO IIpeOcTaBJIgeT
coboM  OOHOCJIOMHOE  CTeKJOo. [lepBOEe CTEKJIO COOEPXUT IIepBYID
[IOBEPXHOCTL, OOpalleHHYID OT Yy3Jla OUCIepTUPOBAHHOTO B IIOoJHMMepe
XMOKOTO KpHCTaJlJla; BTOPY IIOBEPXHOCTL, ofpalleHHYD B IPYIVID
CTOPOHY oT IepBOM IIOBEPXHOCTH; TPeTho [IOBEPXHOCTL,
PACIIOJIOXEHHYID TIPOTUBOIIOJIOXHO BTOPOM IIOBEPXHOCTM, IIPM STOM MeXIy
BTOPOM M TpeTbel MNOBEPXHOCTAMU MMeeTCd IPOMEeXyTOUHHM CJIOW Ta3a;
¥ UeTBepTYI [IOBEPXHOCTL, OOpalleHHYI B IPYIYID CTOPOHY OT TpeThen
IIOBEPXHOCTH, Ipu 2TOM IpendaTCcTBYIIee M 3JITYYEHUIO IIOKPEITHE
IIOKPHBAET UEeTBepTYID I[IOBEePXHOCTEL IIE€PBOTO CTekKJa M IIOBEPXHOCTH

BTOpPOI'O CTeEeKIJIa, KROTOpad o@pameHa K y3JIy IOUCIEePI'MPOBaAHHOI'O B



IOJIMMEpe XUIKOTO KpUCTalljla. [IpOMeXyTOUHHM CJIOM Tas3a TaKXe MOXeT
yJydlmaThk CIHOCOOHOCTE IIepPeKJInUaeMOoy CTPYKTYPHE CTEeKOJ K TeIlJio- U
3BYKOMBOJIALNN .

B HEeKOTOPHX BapMaHTax OCYWECTBJIEHUA y3eJl OUCIePIMPOBaAHHOTO
B IOJIMMepe XUOKOTO KpUCTajlJla COOEPXUT CJIOM OUCIEePTUPOBAHHOTO B
[IOJIMMepe XUOKOT'O KpMCTaJljla, a IPelNATCTByKIee M3JIYUYEHMIO IIOKPHTHE
IIOKPHBAET IIOBEPXHOCTM I[IepBOTO UM  BTOPOI'O  CTEKOJ, KOTOPEE
ofpalleHH K CJIOK OUCIIEPTMPOBAHHOT'O B IIOJIMMEpe XUIKOTO KpucTalla
n CJIyXaT B KadecTee BJIEKTPONOB 0JIs BO30OYyXIEHNUA cJjo4
OUCIepPIMPOBAHHOTO B IIOJMMEpe XMAOKOI'O KpucTalja. l[loaToMy He
HYyXHO YCTaHaBJIMBATEL »OOOABOUHEIE I[IpO3padHble IPOBOOANMEe MeMOpaHE
I[I0 IOBYM CTOpPOHaM CJIOS IOUCIEPIMPOBAHHOTO B IIOJIMMEpE XUIKOTO
KpucTaljla moJsa BO30YXIOEeHMA CJIOA IOUCIEePIMPOBAHHOTO B IIOJIMMEepe
XUOKOTO KpUCTalja, M 3TUM MOXHO YMEHBIMUTH TOJIMMHY IIepeKJidaeMon
CTPYKTYPH CTEKOJI M CHUBUTH 3aTpaThl.

B HEKOTOPHX BapMaHTax OCYWEeCTBJIEHUS y3eJl OUCIepIMPOBaHHOTO
B IIOJIMMepe XUOKOI'O KpMCTajljla MOXeT Kasz3aTbcd OeJiblM, KpaCOUHEM
WM YepHEM, KOoT'Ia HalpAXeHMe He [IohaeTcs, TaK UTOo I[IepeKJindaeMas
CTPpYKTypa CTEeKOJI MOXeT IIpelCcTaBJIATLCA B Pa3JIMUHEX LBeTax IJid
COOTBETCTBMSA PA3JIMUHEM CLeHapUAM IpUMeHeHMd.

KPATKOE OIIMICAHUE UEPTEXEN

HA YEPTEXAX:

bur. 1 - mnpezncraBjsgeT CcoOOM CxXeMaTHUUHHY IPOCTPaHCTBEHHHM
BUL repekJimoyaeMon CTPYKTYPH CTeKOJI COTJIaCHO BapMaHTy
OCYWEeCTBJIEHMA HaCTOAWEI'0 U300peTEeHUS;

bur. 2 - nOpemncraBJgeT CoBOOM CXeMaTUMUHOe CeueHMe I[I0 JIMHUU
A-A’ Ha our. 1;

bour. 3 - IpencTaBJigdeT cobomn CXeMaTUUHOE ceueHMe
IepekyIndaeMOy CTPYKTYPH CTEeKOJ COIJIaCHO BapMaHTy OCYIeCTBJIeHUI
HaCTOAMETO M300peTeHU;

bour. 4 - nIpencTaBjigeT cobomn CXeMaTUUHOE ceueHMe
IepeKJInyaeMOy CTPYKTYPH CTEeKOJ COIJIaCHO BapMaHTy OCYIeCTRBJIEeHUI
HaCTOAMETIO M300peTeHU;

dur. 5 - mOpezncraBygeT CODOM CXeMaTHMUHHY [IPOCTPaHCTBEHHHM
BUL IIepeKJdaeMon CTPYKTYPH CTEeKOJI COTJIaCHO BapMaHTy

OCymeCTBJIEHNMA HaCTOAIIeI'O MBO@peTeHMH;



dur. 6 - HOpencTaBJsgeT COOOM CXeMaTMUHOEe CeUeHMe I[I0 JIMHUU
B-B’ Ha o¢ur. 5;

dur. 7 - IpencraBJIgeT cobon cxeMaTHUHOE cCedeHue
IIepeKJIoYaeMO CTPYKTYPH CTEKOJI COIJIaCHO BapMaHTy OCYIeCTBJIeHUI
HaCTOAWMEeIro MU300peTeHud; U

bur. 8 - npencraBJIgeT coBon cxeMaTHU4YHOe cCedeHue
IepekjioyaeMoy CTPYKTYPH CTEeKOJI COIJIaCHO BapMaHTy OCYIeCTBJIEeHMUS
HacToAmero M300peTeHMs.

OIIMCAHVE [IPEOIIOUTUTEJIEHHX BAPVAHTOB OCYIECTBJIEHMA
V3OBPETEHNA

YKasaHHBEE BHIle 3anady, XapakKTepUCcTUKY ¥ I[IperMyllecTBa
N300peTeHrsa MOXHO JIydlle IIOHATE IIpM oOOpalleHMM K HIKeCJIeOyolleMy
OIIMCAHUID B COUYETaHUNM C CONPOBOXIAKIVMY 4YepTeXaMu.

B BapMaHTax OCYyWeCTBJIEHNA HacToAmeIro n300peTeHnd
IpenCcTaBJIeHE IlepekJioYaeMee CTPYKTYPH  CTEeKOJI. Ha  our. 1
CXeMaTHUUYHO IIoKazaH IMIPOCTPaHCTBEHHHM BUI NepeKJIUaeMOM CTPYKTYPH
CTEeKOJI COIJIACHO BapMaHTy OCYWEeCTBJIeHMA HaCTOAWlel'0 M300peTeHM.
Uro kKacaeTcsa ¢our. 1, TO IepekJinuaeMas CTPyKTypa CTeKOJI BKJYaeT
B cebsa mneppoe crTerkiyo 102, BTopoe crekrso 103, pacloJIOXeHHOe
IIPOTUBOIIOJIOKHO IIepBOMYy CcTekJyly 102, OpM 2TOM KaXmoe M3 [IepBOIO U
BTOPOTO CTEKOJI BKJIOUAeT B cebs 10 MeHbIeM Mepe IBe IIOBEPXHOCTH,
y3esq 101 IOucHneprMpoOBaHHOTO B IIOJIMMEepe XUIOKOTO KpuUCTalljla MexDoy
IepBeM cTekJioM 102 ¥ BTOpEM cCcTekJoM 103 U OpenAaTCcTBYyKIEe
UBJIYUEeHMI0 IIOKPHTHUE, PAacloJIOXeHHOe Ha IO MeHbllel Mepe OIHOU
[IOBEPXHOCTU IepBoT'o cTekjla 102 m BTOporo cTekyila 103, HOpu »TOM
r1o MeHbIIeMn Mepe oIoHa IIOBEPXHOCTD CMeXHa Y3y 101
OUCIepPIMPOBAHHOTO B IIOJMMepe XUIKOT'O KpucTalljla. B BapuaHTax
OCYyIEeCTBJIEHUA HacCToAmeTo Wu300peTeHMA IO MeHBIIeM Mepe OIHa
[IOBEPXHOCTEL, CMeXHasd Y3JIy IOUCIepIVMPOBAHHOI'O B IIOJIMMEpPE XUIKOTO
KpucTalia, MOXET BKJIOUATE B cebsa oOnoHY W HEeCKOJIbKO
IIOBEPXHOCTENM IIePBOTO ¥ BTOPOTO CTEeKOJ, HO He BKJIOUaeT B celdd
IIOBEPXHOCTENM IIepBOTO M BTOPOTO CTEeKOJI, KOTOpPHe OOpaleHH HapyxXy
OT CTEKJISHHOM CTPYKTYPH.

Ha o¢ur. 2 cxeMaTHMYHO IIOKalaHO CceueHMre II0 JmMHuM A-A’
IIepekKJIYaeMO CTPYKTYPH CTEKOJI.

B HEeKOTOPEX BapMaHTaX OCYHMeCTBJIEHNMA KaK IIepBOe CTEeKJIO 102,



Tak M BTOpoe cCcTekJo 103, mOpeXcTaBJAKRT COOOM OIHOCJIOMHEHE CTEeKJa.
[lepBoe cTeryio 102 wmim BTOpoe cCTerkjo 103, Takoe Kak @joar-—
CTeKJIO, JIMCTOBOE CTeKJIO NI 3akKaJIeHHOe CTeKJIO, MOXHO
M3TOTaBJIMBATE I[I0 PAa3JIMUHEIM TeXHOJIOTHAM. IllepBoe cTekJjio 102 wmim
BTOpoe cTekJjio 103 MoxeT OHBTH ILJIOCKMM CTEeKJIOM WM KPUBOJIMHENHBEM
CTEeKJIOM, MUMeKIMM OIpelelJIeHHYID KpPMBU3HY. IlepBoe cTekjio 102 wu
BTOpoe cTekJio 103 mMMeonT OIpemelIeHHYK IIPO3PadHOCTh.

Y3esq 101 1OucCHeprMpOBaHHOI'C B IIOJMMEpPe XMIKOT'O KpucTallla
BKJIOUaeT B ceBg cjor 106 OMCHepTUMPOBAHHOTO B I[IOJMMEepe XUIKOTO
KpucTaJa . B  HEKOTOPHX BapMaHTax OocCymecTBJIeHusa cjom 106
IVCIIEPTUPOBAHHOTO B TOJIMMEpe XMUIOIKOTO KpUCTaJljla MOXeT BKIOUATEL B
cebsa cJiom oJimMepa u MUKPOCHEPH XUOKOTO KpucTaJa,
IVCIIEPTUPOBAHHEIE B CJIoe TNoJuMepa. CJOM MIoJiMMepa BKIIOUaeT B celd
MaKpPOMOJIEKYJIIPHEM MaTepHrall. B HeKOTOPHX BapMaHTax OCYyMeCTBJIEHUS
CJIOM TIOJIMMepa MOXeT BKJKUaThE B cebd MaTepuall, KOTOPHM MWMeeT
IepBYK KPUBM3HY, COIJIACOBAHHYK C BTOPOWM KPUBUIHOM OBOHKHOBEHHOTO
Jyya OT MMKpochep RKMIKOTO KpucTalljla (TO eCcThb, C KPUBUBHOM
MUKPpOCHep XUOKOT'O KpHCTalljyla BIOOJIbB MaKpoocHu). JVHaue TIT0BOpP4,
IlepBasd KpUBM3Ha paBHa BTOPOM KPMBMIHE WM OTHOUWIEHME IIepBOM
KPMBM3HE KO BTOPOM KPUBM3HE HaxoOUTCHA B HOpelejax or 0,9 mo 1,1.
Korma BIIEKTPUUECKOe  IIoJIe  He OpurJjangepaeTca K cjgoo 106
OVCIEPIMPOBAHHOTO B IIOJMMEepe XUIOKOTO KpucTalljla, MUKPOCOHepE
XKMOKOTO KpUCTaJla MOT'YT OBTH CJAYyUalMHO IOUCIEepIMPOBAHHBEIMM B CJIOe
nojgmMepa. Korma sJeKTpuUueckoe IIoJie IIpUKJadeBaeTcsa k cJjon 106
OVCIePIMPOBAHHOTO B IOJMMepe XUMOKOTO KpuUcTalljla, MUKPOCOhep:
XMOKOTO KpMUCTalljla MOTYT OHTH YHOPALOUEHHO IUCHEePTUPOBAHHEIMU B
CJIce IIoJIMMepa, [IpUM BTOM MX MaKpPOOCH PacCIIOJIOXKEHEl 10 HallpaBJIEeHUIO
BIIEKTPUYECKOTO IIOJIA.

[26] Kpome TorT0o, y3en 101 1IMCOepI'MpOBaHHOTO B IIOJMMEpe
XUOKOTO KpMCTaJljla BRJKUAEeT B cebsd I[IepBYH IIPO3PAaYHY IIPOBONAMYI
MeMOpaHy 107 m BTOpyKw [OpO3padHyKw I[OIpoBOoIAmyrn MeMOpaHy 108.
[lepras mnpos3padHas HOpoBomAmas MeMOpaHa 107 pacrnojioXeHa Mexnay
cioeM 106 OUCHepI'MPOBAHHOTO B IIOJIMMEpe XUIOKOT'O KpucTajlla |
IepBEM CcTerJioM 102, a BTOpad IIpo3pauHad IpoBondmasa MeMOpaHa 108
pacHoJioXeHa Mexny cjoeM 106 OMCHepI'MPpOBaHHOTO B IIOJIMMepe

KMOKOI'O KpmucTajljla n BTOPEIM CTEKIIOM 103. HepBaH IIpospavHad



nposondamasa MeMOpaHa 107 M BTOpad Npo3padHas NpoBOoLAlas MeMOpaHa
108 MOTYT CJHYyXMTb B KaueCTBe B3JIeKTPONOB BO30yxmeHusa cjosga 106
OVCIIEPTUPOBAHHOTO B IIOJIMMEpe XUIKOTO KpucTaJia.

B HeKOTOPHX BapMaHTax OCYUeCTBJIeHMA IepBad I[Ipo3padHas
npoeonamasa MeMOpaHa 107 BrJoUaeT B cebs nepByo HOOJOXKY 107A u
IIePBL [NPO3PAauHHM HpoBomAmuy cjor 107B, NOKPHBAKMIUNM IOBEPXHOCTDL
nepBOM MHoOmJIOXKM 107A, HOpM DSDTOM II€PBHM IPO3PAaUHLM IPOBOIAMMUN
cjjor 107B obpameH k cJjion 106 IUCHOePTUMPOBAHHOTO B IIOJIMMEpe
XMOKOTO KpHuCTajljla. BTopasd Opos3padHasa OpoBonAmas MemBpaHa 108
BKJIOUaeT B cebsa BTOpyk TNOIJOXKYy 108A ¥ BTOPOM MNIPO3PaUYHHM
npoBomAmMiM cJjiot 108B, MHNOKPHBaKMUM [IOBEPXHOCTH BTOPOW TMOIJIOXKU
108A, mOpM »TOM BTOPOM MNpPO3PauHHN OpoBOomaAmmi cjor 108B obpameH K
ciiorp 106 OUCHepI'MPOBAHHOT'O B IIOJIMMEPE XUIOKOI'O KpucTallia.

B HeKOTOPHX BapMaHTax OCymMeCTBJIeHUA TIepBasa HOomjoxka 107A
WM BToOpasd nomjoxka 108A MoXeT OHTE CTeKJISHHOM TIOIJIOXKOM,
Ipo3pavyHoOn ILJIaCTUKOBOM IIOIJIOXKOM VIV TMOKOM IOJIMB dUPHOM
IIJIEHKOM. B HEKOTOPHX BapMaHTax OCYMeCTBJIEHUS I[IePBHU [IPO3PadHEMN
npoBomammi cJjo 107B M BTOPOM MNpO3pauHbll OpoBOOAmmM cJjor 108B
MOTYT OHTB CJIOAMM OKCHIA MHIMA — OJIOBa, OOpas3OBaHHHMM Ha I[IepPBOU
nomjoxke 107A m BTopo¥M nomjoxke 108A, COOTBEeTCTBeHHO. CJlleyeT
OTMETUTHL, UYTO, XOTA MaTepHual I[IepBOTI0 I[IPO3PadHOI'0 I[IPOBOLAIEITO
cios 107B M BTOpOTO MOpO3padHoOTro HnpoBonmdamero cjosa 108B omnmcaH B
BapMaHTax OCYIeCcTBJIeHUd, HacToAmee u300peTeHMe He OTpPaHUUueHO
MM. B HEKOTOPHX BapMaHTax OCYINeCTBJIEHUA TIePBHM [IPO3PauHbN
npopomammi cJjor 107B ¥ BTOPOM MNpO3pauHblM OpoBOOAmmiM cJjo 108RB
MOTYT BKJIOUATHL B cebsa OpyTrMe IIPpOo3paudHBe IPOBOOANME MaTepWallH.
UToBOH HOOAaBaTh HaOpsSXeHMS Ha TII€PBHM M BTOPOM IIPO3pPauHHE
OpOBOOAMME CJIOM, TIPOBOOa IJA DJEKTPUUECKOTO COeOMHEHUS IIepBOTO
¥ BTOPOTO IIPO3PAaUYHEX MNPOBOIANMX CJIOEB C BHEMHMM MCTOUYHMKOM
OMTaHMA pacrnojlaraloT Ha I[IepBOM M BTOPOM IIPO3PAauHHX MOPOBOIAMMX
cJIoAax.

Korma  HalnpsSXeHMe He TIIoJaeTCcsa Ha IIepByl  I[IPO3PadHyl
opoBonAmyl MeMOpaHy 107 M BTOPYH NIPO3PAUHYI IPOBOLANYID MeMOpaHy
108, MUKPOCOEPE  XKUOKOTO KpucTajia MOTY'T OHITH CJIy4YalHO
OVCIIEPTUPOBAHHEIMKM B CJIoe HoJuMepa. COOTBETCTBEHHO, KpPUBU3HA

CJIOA I1oJIMMepa oTJIMYaeTCA oT KPMBMI3HEL l\MKpOC@@p KMIOKOI'O



KpucTalljla, CBeT, BxomAmuM¥ B cJjou 106 OUCHepTMPOBaHHOTO B
IOJIMMepe XMIOKOTO KpHUCTaljljla, PpaccCeMBaeTCad Ha MMKpochepax XUIKOTO
KpucTasiia, BCJIEOCTBME dWel'0 CBeT u3jydaeTcd u3 cjoga 106
OVCIIEPTUPOBAHHOTO B IIOJMMePpe XUIKOTO KpucTajjla I[I0 pPa3JIMYHBEM
HanpabeJjieHuAM. TaxkuM ob6pas3oM, cjom 106 IUCHepIMpPOBaHHOTO B
IIOJIMMEpe XUOKOTO KpMucTallJla HaxXOIMUTCA B COCTOSAHUM pPacCesdaHUA.
Korma pasjmMuHbe HaOpsSXeHMs I[IOoJalnTcd Ha I[IepBYyK I[IPO3PauvuHylo
nporomAamyn MeMOpaHy 107 M BTOPYK IPO3PauvHyl NPOBOIOAMYK MeMOpaHy
108, COOTBEeTCTBEHHO, DJIEKTPUYECKOe IIoJie IIePBOM IIPpOo3pauHoMn
npoBonamer MeMOpadHe 107 ¥ BTOPOV NpPO3padHOM MNpOoBOILANEeN MeMOpaHH
108 obpaszyerca B cijoe 106 OUCHepIMPOBAHHOTO B IIOJIMMepe XUIKOTO
KpucTalia, a MUKpOChepH KUOKOTO KpucTaiaia MOTYT OHTH
YIOPAOOUEHHO OUCHEepTMPOBAHHEIMM B CJIOe IOoJIMMepa, OIpM BTOM UX
MaKpOOCHU mapalijieib HE HanpaBJIeHU BIIEKTPUUIECKOTO IOJIA.
COOTBETCTBEHHO, KPMBM3Ha CJIOA IOJIMMepa paBHa KPUBM3He MUKpoOchep
XMUOKOTO KpUCTalllla M HO3TOMy cJio¥ 106 IOUCHIepIMPOBAHHOTO B
IOJIMMEepe XUIOIKOTO KpMUCTallJla KaxXeTcsd IIpo3padHeM. TaxkuMm obpasowM,
cyjo 106 OMCHEepIMPOBAHHOTO B I[OJIMMEepe XUAOKOTO KpHCTajjla MOXHO
IIepeKJIoyaTs MeXOy [IPpO3paudHBIM COCTOSHMEM M COCTOSHMEM pacCesaHUd,
BCJIEACTBUE gero IepekKJpoyaeMaa CTPYKTYPa CTEKOJI obJjiamaeT
byHKIIMeN 3aTeMHEeHUH.

B HEeKOTOPEIX BapraHTax OCyleCTBJIEHU I y3eJ 101
OVCIIEPTUPOBAHHOTO B TIOJMMEpe XUIKOTO KpMCTalljla KaxeTcs OeJibM,
KpacCcoOUuHBM WMJIM UYepHHM, KOoTIa HalpsSkeHMe He nomaeTcd. Hamnpumep,
IVUXPOUUHEM KpacUTeJIb MOXeT OHTHL BBeIOeH B CJIOM IUCIEPTUMPOBAHHOTO
B TIOJIMMepe XUIOKOTO KpMCTalljla, KOTOPHM OyIeT Kasz3aThbCid KpPaCOUHHM
WM UYepHHM, KOoT'Ia HalpsSXeHMe He INomaeTcsda. B 3aBUCUMMOCTM OT BUIA
BBEeOEeHHOTO IUXPOUYUYHOTO KpacuTejia cjaor 106 OUCHepTUMPOBaHHOTO B
IoJMMepe XKUMAOKOTO KpUCTalljla MOXeT Ka3aThbCHa VMelMM pas3JIMUHBE
1IBeTa, TakMe KaK 3eJIeHHM WJIM KpacHHM, KoT'Jda HalpsKeHMe He
nomaercsa. Korma HaOpsSKeHMsS IOHAKTCA Ha I[IepBYyK IIPO3pPaudHyl
nporomAmyrn MeMOpaHy 107 M BTOpYK IIPO3PauvHyl MNPOBOIOAMYyKR MeMOpaHy
108, HacCHmEHHOCTE ILBeTa cJjod 106 OUCIepI'MPOBaAHHOTO B IIOJIMMEPE
XMOKOTO KpuUCTaJlJla CHWXaeTcsa. BMecTe C IOpMpalleHMeM pPasHOCTU
BIIEKTPUUECKUX I[IOTEeHUMAJIOB MeXOy I[IepBOY IIpOo3padHOoM IpOoBOLAllEM

MeMOpaHoM 107 m BTOpPOM NpPO3padHOM NpoBOoIAmel MeMOpaHou 108 cion



106 OUCHepI'MPOBAHHOTO B IOJMMEpe XUIKOT'O KpHCTaJljla I[IOCTEeIIeHHO
CTaHOBUTCA OeCLBETHBIM.

B HEeKOTOPEIX BapraHTax OCYIEeCTBJIEHUA CJIOM 106
OUCIEPIMPOBAHHOTO B IIOJIMMepe XKUIOKOTO KpucTajjla MoXeT OHTbH
oBpas30BaH BHIIOJHEHMEM IIpollecca OTBepXIeHMs IO BO3IOeNCTBUEM
VIbLTPadMOJIETOBOTO M3IJIyUYeHUS WM BHIIOJIHEHUMEM IOPYIUX IIPOLIeCCOB
OTBepXIeHrs. Ilocjie BHIIOJHEeHMS IIpollecca OoOTBepxIeHusa cJjou 106
OVCIEPTVMPOBAHHOTO B IIOJMMEeEpe KUIKOTO KpucTallJla CTaHOBUTCH
JIUIIKMM M IIODTOMY MOXEeT XeCTKO COeOMHATH IepBYD IIPO3PauHYy
OpoBOLAMYy  MeMOpaHy 107 C BTOPOM  TMPO3paudHOM  HOpOBOIANEN
MeMmBpaHou 108, u 2T0 OejlaeT IIepekJnuaeMyld CTPYKTYPY CTeKOJI
CTabuJILHOM .

ObpaTuMcsa K ouI'. 2, I'Ie NPeNATCTBYyKIlee W3JIYYEHUI I[IOKPHETHUE
10 rnokpeBaeT IIOBEPXHOCTM IIEPBOI'O M BTOPOI'O CTEeKOJI, KOTOpPHE
ofpalleHH K CJIOK OUCIIEPIUPOBAHHOT'O B IIOJIMMEpe XUIOKOI'O KpucTalla.
Vuaue TOBOPA, B HEKOTOPEIX BapuaHTax OCYIeCTBJIEHUA
IpenAaATCTBRYKIee N3JIy4eHUIO [IOKPHTHE 10 MOXeT IIOKPHBATH
[IOBEPXHOCTEL IIepBOT'0 CTekjia 102, koTopasa obOpalleHa K CJIOK
OUCIEePIMPOBAHHOTO B IIOJMMepe XMIOKOI'O KpucTajlla, WM IIOKPHBATH
[IOBEPXHOCTL BTOPOTO CTekjia 103, koTopasa obOpalleHa K  CJIOK
OUCIEPIMPOBAHHOTO B IIOJMMePpe XUIKOT'O KpucTaljjla. B HEKOTOPHX
BapMaHTax OCYIeCTBJIeHUd [IPelATCTBYyKIee W3JIYUeHMID IIOKpHETHMe 10
MOXET IIOKPHBATE INOBEPXHOCTM IIepBOTO cTekJa 102 M BTOpPOTO CTeKJa
103, xoTopHe ofpameHE K CJOK IUCIEPTUMPOBAHHOTO B IIOJIMMEpEe
XUOKOTO KpucTajJa.

B HEKOTOPHIX BapMaHTax OCyWeCTBJIEHU I IpensaTCTBRYKIEe
MU3JIydeHU©0 IHOKpHTHMe 10 wMoxeT OBTE HUBKOSMUCCUOHHEM IIOKPHTHEM,
KOTOpoOe OOEBIUHO VCIIOJIb 3YIOT Ha HU3KOBMUCCHUOHHOM CTeKJIe.
IpendaTcTByKIlee M3JIYUYEeHUIO HOKPHTHMe 10 MOXeT OHTH MHOTOCJIOWHEM
IIOKPHTMEM, BRJLUaMMM B cebsa cJol cepebpa. IpendrcrBylee
UBJIYUYeHVIO MNOKpHTHMe 10 MOXeT OoTpaXaThk MHOpaKpacCHHM CBeT, TaK UTO
BoJibllasgs YacTh MHOPaAKpaCHOTO CBeTa C BHCOKOV B2HepTMeM MOXeT OHTH
OTpaxeHa I[IpelddTCTBYRIUM W3JIyYeHUIO IIOKPETMeM 10 M He MOXEeT
IPOXOINUTE uepes [IepeKJIndaeMyo CTPYKTYPY CTEeKOJI. [osTOoMy
IeperjoyaeMasd CTPYKTypa CTEeKOJ - MOXeT ofbjlaZlaTh  YJIYYIIeHHOMN

CIIOCODOHOCTBI K TeIlJIOUM3OJIALUN. [lepekJiouaeMada CTPYKTypa CTEeKOJ
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MOXeT OhTb IIPpMMeHeHa Ha CTekJe, MCIIOJIE3YyeMOM B oBJacTu
CTPOUTEJILHEX MAaTepraJIoB MM o0B0JIaCcTM TPaHCIOPTHHX CcpencTB. Korma
HapyxXHasa TeMIIepaTypa ABJIAETCSH OTHOCUTEJILHO HUBKOM, pu
VCIIOJIb30BAHUNY IIepeKJIouaeMOoM CTPYKTYPH CTEeKOJI MOXHO IIOOIEPXMBATDH
OTHOCHUTEJILHO TeIlJIOM KOMHATY WJIM TPaHCIOPTHOe CcpeacTBo. Korma
HapyXHasa TeMIIepaTypa ABJIAEeTCH OTHOCUTEJILHO BEICOKOM, pu
MCIIOJIL30BaHUM IIepeKJIovaeMOl CTPYKTYPH CTEeKOJI MOXHO IOOIEPXMBATDL
OTHOCUTEJILHO MPOXJIaOHOM KOMHATY MWJIM TPAHCIOPTHOE CpPelCTBO.
TakuM o0OpasoM, IepekrJoyaeMas CTPYKTypa CTeKOJI He  TOJIBKO
oBJjlamaeT (QYHKLUMEM 3aTeMHeHMSd, HO Takxe ob6JgajaeT (QYHKLIMEN
COoXpaHeHUs TeIla.

B HEeKOTOPHIX BapraHTax OCyIeCTBJIEHU I [IPensSTCTBYIIee
UBJIYyUeHMI0 HOKpPHTMe 10 MoOXeT BKJIDUATL B cebsa oOOMH CJoM cepebpa,
IoBa CJosa cepebpa WIM TpU CJosa cepebpa.

B HEKOTOPHIX BapraHTax OCyIeCTBJIEHU I IPensSTCTBYIee
UBJIyUeHu0 IOoKpHTHMe 10, BrJIoUaKmee B cebd oIOMH cCJou cepebpa,
MOXeT BKJIOUATL B cebs MoouepelHO COCTaBHOM cJowm Si;Ny, m Al, cJon
NiCr, cimom Ag, ciaou NiCr wm cocTaBHOM cJom SizNy, m Al. XoTsda
CTPYKTYypa OOHOTO cJjosa cepebpa onmcaHa B BapraHTax
OCYyIEeCTBJIEHUSI, HacTosmee M300peTeHre He OTPaHMUEeHO DTUM.

B HEeKOTOPHIX BapraHTax OCyleCTBJIEHU S IpensaTCcTBRYyIee
UBJIydeHu TIokpeTHMe 10, BrJmouawnmee B cebsa 1OBa cJosa cepebpa,
MOXeT BKJIOUAThL B cebs IIOOUepPeIHO COCTaBHOM cJow SizNy, m Al, cJou
zn0, cJjgom NiCr, cjuou Ag (1), cyon NiCr, cigom Zn0O, cocCcTaBHOM
cjo SiszNy, m Al, cJjgom Zn0O, cJjgom NiCr, cjon Ag (2), cjou NiCr,
cjo ZnO M cocTaBHOM cJjom SiszNy, m Al. Ciou Ag (1) mnpencrTaBidgeT
coboM IepBHM CJIOM cepebpa U cjgor Ag (2) nOpemcTaBisgeT cobon
BTOPOM cCJoM cepebpa. [0 CpaBHeHMK C MOIPENATCTBYKRIMUM W3JIYUYeHUO
MIOKPHETHEM 10, BRJIIOUAKIMM B cebd OIOVH cJIon cepebpa,
IpendTCcTByKIee M3JIYUYeHMI MNOKpeTMe 10, BkIIoUawnmee B cebd 1OBa
cyjosa cepebpa, MoxeT o006JamaTb Jydlley CHoCOOHOCTBI K OTPaXeHUO
MHOPaAKPAaCHOTO CBeTa M IIOSTOMY IepekJioyaeMas CTPYKTypa CTeKOJI C
VICIIOJIb 30BaHVEM IPensaTCTBYRIe IO NBIIYUYEHUIO [IOKPHEITU S 10,
BRJIOUAKImero B ceba 1OBa cJjogd cepebpa, MoxeT o6JamaTb Jydllen
CIIOCOBHOCTBID K TellJloM30Jsaumuu. OOHAKO CTOMMOCTE M3TOTOBJIEHUS

IIpeliATCTBynmero mM3JIYUYEeHNMIO ITIOKPETUMA 10, BRJIOWaAKIMeIro nIOeBa CJIOA
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cepebpa, MOXeT OBTH BEHCOKOM, a IMPOoLeCcCH (OPMMPOBAHMS €TI0 MOTYT
OEHITE OTHOCUTEJILHO CJIOXHBIMMU .

B HEKOTOPHIX BapraHTax OCyIeCTBJIEHU I IpensTCcTBYIee
M3JIYUEeHUIO I[OokKpHTHe 10, BrJOUawlee B ceBd TpuU CJod cepedpa,
MOXeT BKJIOUATL B cebsg cocTaBHOM cJom SisNg m Al, ciom Zn0O, cJon
NiCr, cmaom Ag (1), cjgom NiCr, cjaom 2znQO, cocTaBHOM cJoM SisNy u
Al, cjgom Zn0O, cjaom NiCr, cjom Ag (2), cjaom NiCr, cjgon 2ZnO,
cocTaBHOM cJoM SisNy m Al, cjaom Zn0O, cjaow NiCr, cjom Ag (3),

cjjo NiCr, cjgo zZnO m cocTaBHOM cJow SisNg m Al. Cion Ag (1)

opencraBJgeT cobomn [IepPBLM cJon cepebpa, cJIon Ag (2)
nopencTaBJsgeT Ccobo¥ BTOPOM CJoM cepebpa U cjgoum Ag (3)
npencraBjgeT coboM TpeTul CJoM cepebpa. Ilo CpaBHEHMID C

IPendaTCTBYIMM WM3JIYUYeHMK IOKpPHEHTHeM 10, BkILUanmyuM B cebd IBa
cioa cepebpa, OPenNdTCcTBYKIee M3JIYUYEHMIO HOKpETHMe 10, BKJIOUaKIee
B cebsa Tpu cJosa cepebpa, MoOxeT obJamaTh JydlleM CHOCOOHOCTLI K
OTpaXeHMK MHOPakKpaCHOIT'O CBeTa M I[IORTOMY IlepekjiouaeMad CTPpYyKTypa
CTEKOJI C MCIIOJIb30OBaAHMEM IIPENATCTBYKRIETO M3JIYUEHUI HOKpeTHUA 10,
BKJIUAKMeTo B cebsa Tpu cJjod cepebpa, MoOxXeT o00JjlaZaTb Jydllen
CIIOCOOHOCTBI K TeIllJIOM3O0JIALNNA .

B coOoTBeTCTBMM C NOpaKTUUECKMMU clocobaMy MU3TOTOBJIEHUS U
OeTalln3UPOBaAHHEIMMY CTPYKTYpaMU I[IPEeNATCTBRYKIlee M3JIYUEeHU I[IOKPHTHUE
10 MOXeT MMEeThL OTpaXaTeJIbHYK CIHOCOOHOCTE IJIA MHOPaKpacCHOTO
cpeTa B IHOpenejax oT 1% @nmo 15%. B HEKOTOPHX BapMaHTax
OCYWEeCTBJIEHMA OTpaxXaTeJlbHas CIOCOOHOCTE IJiA MHOpaKpaCHOT'O CBeTa
OIpeneJIeHHO IIpPONIOPLMOHAaJIbHa KOJUUYECTBY CJIOeB cepebpa. XoTd B
BapuaHTax OCYWeCTBJIEHUSI OTIMCAaHEL OeTaJlbHEe CTPYKTYPEH
IpendaTCTBYIEeTro M3JIyUeHMI HOKpHTUA 10, HacTodmee mM300peTeHMe He
OTPaHNYEeHO VIMU . B HEKOTOPHIX BapMaHTax OCYyIeCTBJIEHUA
NpendTCcTByKIee M3JIYUYEHUID IOKpeTHMe 10 MoxeT BKJIKUYATE B cebd
UeTHpe MM OoJiee CJIoeB cepebpa.

B HEKOTOPHIX BapMaHTax OCYWeCTBJIEHNA IpenaTCTBRYKIee
UBJIyUeHU0 MOKpHTMe 10 MoxeT OBITL PAaCIOJIOXKEeHO Ha I[I0 MeHbIel Mepe
OOHOM mU3 InepBoTro cTekja 102 m BTOporo crekrkja 103 nocpelCcTBOM
opolecca MaT'HeTPOHHOT'O pacHheyieHMda. OOHaAKO HacTosdllee M300peTeHUre
He  OT'PaHMUYEHO  DTUM. B HeKOTOpHX BapuaHTax OCYUEeCTBJIEeHUA

IIpelrnarcreyniee M3JIYUYEHNI TIOKPHTME 10 MOXeT OHITH O@paBOBaHO
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[IOCPEenCTBOM IPYIMX IIPOILIECCOB, TaKMX KaK IIpOLleCC MCIapeHU’d.

YTo KacaeTcsda our. 2, TO MeXOy IIepBEM CcTekJoM 102 m HnepBOMU
IpO3padyHoOn IpOoBOIOAmMEN MeMOpaHOM 107 oBecrieueHa rnepepasd
3ammapas  oT YibTpaduosieToBOTO (Y®) wm3iaydeHusa IieHka 104, a
MeXny BTOPBIM cCcTekJioMm 103 ¥ BTOPOM MNPO3PAauyHOM [IPOBOIAMEN
MeMOpaHoM 108 obecrneueHa BTOpas 3amumalmas OT YJbTPadruoJIeTOBOIT'O
MBJIyueHMa ILJleHka 105.

B HEeKOTOPHX BapMaHTax OCYIEeCTBJIeHMA IepBad 3alumanmas OT
VIBTPadMoJIeTOBOTO M3JIyUeHUA IJleHka 104 m BTopad 3almmaKmasg OT
YVIbBTPadMoOJIeTOBOTO MBJIydeHMA IJJeHka 105 MoryT BKJIOUATL B cebd
NIOJIMBUHMIOYTUpaJik ([IBE, MaKpPOMOJIEKVYJIAPHEM MaTepuall, I[I0JIydaeMbla
JUTBEEM IO  JaBJIEHMEM I[IOCPeICTBOM ILJIaCTUOMKALMM UM CKAaTUL
MNOJIMBUHUIIOYTHUPAJIA C MCIOJBE30BaAHMEM B KaudeCcTBe ILJlacTudUKaTOpa
IOKO3areKCaHOBOM KMCJIOTH) WM >2TUIJIeHBMHUIaleTaT (5BA). IepByo
3alUIIaRIyld OT YJIbTPa@MOJIETOBOT'O WM3JIYUYeHUS IUJIeHKYy 104 U BTOpYyL
3alUIMapIyd OT VYJIbBTPadMoJIeTOBOTO M3JIydeHMsa IJIleHky 105 MOXHO
[IPVMMEHSATH oJis nIpenoTBpalleHn s [IPOXOXIEHU I BHEIMHUX
VILTPadMOJIETOBRHX JIyUel uepe3 IIepeKJiouaeMyld CTPYKTYPY CTeKoJ. B
ciydae [IpMMeHeHHuA IIeperJioyaeMoM CTPYKTYPH CTEeKOJ B OKHe,
MCIIOJIE3YEMOM B 00OJlacTM CTPOUTEJIBHEIX MaTepuaJioB WiIn obJjlacTu
TPaHCIIOPTHEIX CpencTs, MOXHO CHUXaThb VHTEHCHUBHOCTD
VILTPadUOJIETOBHX Jyuel, BXOOAMMX B KOMHATY WJIM TPaHCIOPTHOE
cpencTBO. I[lOMMMO 5TOTO, IIOCKOJIEKY Ha XapaKTepUCTUKY 3aTeMHEeHUS
y3ia 101 »OuCHepI'MPOBAaHHOTO B IOJMMEpe XMAOKOI'O KpHCTalljla JIeT'KO
BJIMAT YVIIBTPadMOJIEe TOBHE JIy4u, neprasd, 3amumanma g oT
YVIbBTPadMUoJIeTOBOTO M3JIydeHUA IIJIeHka 104 m BTOpas, 3amluMmarnmasd OT
YIBTPadMUoOJIeTOBOTO M3JIy4UeHUA IJleHka 105 MoryT sBammmates yz3es 101
OUCIIEPTUPOBAHHOTO B IIOJIMMEPE XMIKOTO KpucTaJla. [TOCKOJIBKY
MOJIMBUHUIIOY TP AaJlb VI STUJIEHBMHMIIALlETAT ABJIAEeTCH JIUTIKVIM
MaTepMraJioM, IepBad 3almmanmasd OT YJIbTPadMoJIeTOBOT'O U3JIYUEeHUS
[JIeHKa 104, BKJIOUYAKMA g B cebs MNOJIMBUHUIIOY TUPAJIb VI
STUJIEHBMHMUIIALleTAT, MOXEeT XEeCTKO COeIVMHATH IepBoe cTekJyo 102 c
IIepBOM MNPO3pPadvHOM OpoBRomAmer MeMOpaHoM 107, a BTOpasd 3amumamias
OT VYJbTPaduoJIeTOBOT'O WM3JIyUeHMUs IuJieHka 105, BrIwouyawmas B cebsda
[IOJIMBUHUIIOY THMPAaJIb MJIM 2TUIJIIEHBUMHMUIIALIETAT, MOXET XeCTKO COEeOMHATH

BTOpoe CTekJio 103 CO BTOPOM IIpO3pPadHOM I[IPOBOLAMEN MeMOpaHOM
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108.

s  JIydmeIro HOpedCTaBJIeHMS KaxXOoTo CJIod IIepekKJIodaeMoMn
CTPYKTYPH CTeKOJI Ha CeUeHUAX, IMOIpelCTaBJIEHHHX Ha COMNPOBOXIAINX
yepTexax, MexXOy CJOAMU IIepeKJIluaeMOoy CTPYKTYPH CTEKOJI IIOKas3aHH
3a30pH. ClenyeT OTMETUTL, UTO Ha IIpaKTHKe COCeOHMe CJIOU
IepekJjioyaeMoy CTPYKTYPH CTEKOJI MNpUMKpeIlIeHH OpyTD K IPpyTy.

Ha o¢mr. 3 cxeMaTHMyHO TIIOKa3aHO CeueHMre IIepekJiouaeMon
CTPYKTYPH CTEeKOJI COIJIaCHO BapMaHTy OCYIEeCTBJeHMS HaCTOoAmero
n300peTeHnd. B 3TOM BapMaHTe OCYIIECTBJIEHUA y3eq 101
OVCIIePTVPOBAHHOTO B IOJHMUMEepe XMOKOT'O KpUcTaJlJla SMABJSeTCS TaKuM
Xe, KaK y3eJl OUCIepTUPOBAHHOTO B I[IOJMMEepe XUIKOTO KpuUcCTajljla B
ONMCAaHHOM BHINE BapMaHTe OCYymeCcTBJIeHMs, IIoKalsaHHOM Ha o¢urypax 1
n 2. IpOCTPaHCTBEHHHM BUO IIepekJiouaeMoM CTPYKTYPH CTeKOJI B 25TOM
BapMaHTe OCYMeCTBJIEHMA MOXeT OHTL TakKMM Xe, Kak Ha o¢our. 1.

Obmme OCHOBHHE MNIPMHIMIIEL 2TOT'O BapMaHTa OCYIeCcTBJIeHUuI U
M3BJIOKEHHOTO BHIIE BapMaHTa OCYUEeCTBJIeHUMS He ONMCHBAKRTCH HOOPOOHO
B BTOM 3adBKe, a pal3jMuMe MexOy 5STUM BapMaHTOM OCYMEeCTBJIEHUS U
V3JIOXKEHHLIM BHIIE BapMAaHTOM OCYIIECTRBJIEHMS OIIMCHBAETCS HIKe.

B HEeKOTOPHX BapMaHTax OCYymMeCcTBJIeHMS IepBoe cTekJjio 102
MOXeT OBITH IIOJIHIM CTeKJIOM, a BTopoe cTekygo 103 wMoxeT OHTH
OIOHOCJIOMHEM CTeKJIoM. IlepBoe cTekyio 102 MOXeT BKJOUATL B cebs
[IEPBYK CTEeKJSHHYK IOOJOXKY 11, BTOPYK CTEeKJSHHYK IONOJOXKY 12 u
IPOMEXYTOUHEM cJioM 102E TepMeTHU3MPOBAHHOTO TI'al3a MexOoy IIepBOM
CTEeKJIAHHOM TMOIJIOXKOM 11 M BTOPOV CTEeKJISHHOM MHNOOJIOXKOM 12.

[lepBasgs CTeKJISHHaa IHOOJIOXKa 11 M BTOopas CTeKJISHHAas IIOOJIOXKAa
12 BrJypoualoT B cebgda B 2 CyMMe UeTHpe IIOBepxXHOoCTU. IllepBagd
CTeKJISHHasa HomJjioxka 11 BrIUaeT B CceBd [IepByK HOBepxHOCTb 102A,
oBpameHHy® OT Yyz3Ja 101 »IMCHepIMpOBaHHOTO B IIOJMMEPE XUIOKOTO
KpucTalljla, ¥ BTOPYID IHOBepxXHOCTL 102B, ofpalleHHYD B IPYIVD
CTOPOHY OT IIepBOM IOoBepxHoCcTM 102A. BTopad CTeKJIAHHAaS IIOIJIOXKA
12 BroUaeT B CceBd TpeThsK [OBEPXHOCTH 102C, pacloJIOXEeHHY
IIPOTUBOIIOJIOXKHO BTOPOM HoBepxHoCTM 102B, OpM STOM IPOMEXYTOUHHM
cyom 102E Taszsa pacHoJIOXEeH MexXIy BTOPOM M TpeThbell NOBEPXHOCTSIMHU,
M UYeTBEPTYK IOBepxXHOCTh 102D, oO0palleHHYK B IPYI'YED CTOPOHY OT
TpeTbelM noBepxHocTu 102C.

CienyeT OTMETUTEL, UTO B BapMMaHTaxXx OCYWMEeCTBJIEHMA HaCTOANEeI'O
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n300peTeHUsa MNOBEPXHOCTL CTEeKJISHHOM TMONJIOXKM, oOpalleHHas OT Yy3Jia
OUCIEePIMPOBAHHOTO B IIOJIMMepe XUIOKOT'O KpucTalljla, NIPpM CpaBHEHUU C
opyT ol [IOBEPXHOCTHLIO (IOBEPXHOCTAMMA) CTEKJISHHON IIOIJIOXKM,
O3HauvaeT IIOBEPXHOCTH, BoJjiee  OTHAJIEHHYK® OTHOCUTEJIBHO  y3Ja
OUCIEPIMPOBAHHOTO B IIOJMMEepe XMIOKOT'O KpucTaja. [IoMyMMO 3TOTO,
TO, UYTO Ha OOHOM CTeKJISHHOM [OLJIOXKEe IIOBEPXHOCTL ABJISETCSH
ofpalleHHOV B IPYyTy CTOPOHY OT elle OIHOWV IIOBEPXHOCTHM, O3HauaeT,
UTO OBE IIOBEPXHOCTM  PACIOJOXEHH  Ha  IOBYyX  I[IPOTMBOIIOJIOXHBIX
CTOPOHaxX CTEKJIAHHOM TIOIJIOXKN .

B HEKOTOPHIX BapMaHTax OCyWeCTBJIEHU I IpenaTCTBRYKIEee
M3JIyUYeHMI0 IIOKPHTHe 10 MOXeT IIOKPHEBATE BTOPYK IIOBepXHOCTH 102B
nepBor'o cTekJia 102. ODHaAKO HaCTodllee M300peTeHMe He OI'PaHUUYeHO
STUM. B  HEKOTOPHX BapMaHTax OCYWeCTBJIEHUA [IPelATCTByKIee
WBJIYUYeHVIO [OKPHTHMe 10 MOXeT IIOKPHBATEL II0 MeEHbBIEM Mepe OOHY U3
CJle IYIMUX TIOBEPXHOCTEN : BTOPOM, TpeTbeln n YeTBepTOn
IIOBEPXHOCTENM IMepBOTO cCTekja 102 M HOOBEPXHOCTM BTOPOTO CTeKJa
103, koTopad obOpameHa K yz3Jy 101 »OMUCHEepPIMPOBaAHHOTO B IIOJIMMEpPE
XUOKOTO KpUcTala.

Korma mnpendarcrTeypllee M3JIYUYEHMIO IIOKPHETHMe 10 [IOKPHEBAaET
MHOXECTBO IIOBEPXHOCTeM, IepeKiodYaeMas CTPYyKTypa CTeKOJI MOXeT
oBJjamaTh Jiyudlley CIOCOOHOCTLIO K TeIlJIOM30JIALUNA .

B HEeKOTOPHIX BapMaHTax OCYMEeCTBJIEHUSI [IPOMEXYTOUHHM CJIOMU
102E raszsa, BKJIOUEHHHM B IIepBoe cTekJio 102, MOXeT IeJjlaTh IIepBOe
CTeKJIO 102 obamanmyMm  JIydmen CIIOCOBHOCTBIO K TerJio- u
3BYKOMBOJIALUNM, M B COOTBETCTEUM C BTUM IepekrjioyaeMasd CTPYKTypa
CTEeKOJI oyoeT oBJlamaThb JIydmen CIIOCODHOCTHLIO K TEeIJIo— "
3BYKOU3OJIALUN .

B HeKOTOPHX BapMaHTax OCYMEeCTRJIEHUS [IPOMEXYyTOUHHM CJION
102E raza MOXET OBITH IPOMEXY TOUHEBIM cJioeM BO3IOyXa MIIN
[IPOMEXYTOUHEIM CJIOEM MHEPTHOI'O I'a3a. B YacTHOCTH, IlIepekjiodaeMas
CTPpYKTypa CTEeKOJI MOXET obJjlamaTs OTHOCUTEJIEHO Xopomen
CIOCOBHOCTBRI K TeIlJIo— UM 3BYKOM3OJALUM, KOoT'Ja MNPOMEXYyTOUHHI CJION
102E rasza OpeXcCTaBJfAeT COOOM MNPOMEeXYTOUHHM CJIOM MHEPTHOTO T'a3a.

Ha o¢ur. 4 cxeMaTHM4YHO TIIOKas3aHO CeuUeHUe IIepekKJIodaeMon
CTPYKTYPH CTEKOJI COIJIACHO BapMaHTy OCYWEeCTBJIEHMSI HacCTOoAMeI'o

n300peTeHnd. B 2TOM BapMaHTe OCYIIEeCTBJIEHUA y3zeJ 101
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OUCIePIMPOBAHHOTO B IIOJMMepe XMIOKOI'O KpMucTajla ABJIAeTCd TaKuM
Xe, KaK y3eJl OUCIepIMPOBaAHHOT'O B IIOJMMepe XUIOKOTO KpucTallla B
ONMCAHHOM BHIIEe BapMaHTe OCyLeCTBJIeHMA, I[IOKalaHHOM Ha o¢ur. 3. B
5TOM BapMaHTe OCYIeCTBJIeHMA NPOCTPAaHCTBEHHHM BUI IIepeKJIodaeMoM
CTPYKTYPBE CTEKOJI MOXeT OBTH TakKMM Xe, Kak Ha our. 1.

Ofmre OCHOBHHE I[IPMHIMIIEL DTOTO BapMaHTa OCYWeCTBJIeHUd U
M3JIOKEHHOTO BHIIE BapMaHTa OCYIEeCTBJIEHMS, IIOKa3aHHOI'O Ha our. 3,
He OINMCHBATCA IIOOPpOoOHO B STOM 3afgBKe, a paszjuuMve Mexay >STUM
BapMaHTOM OCYWeCTBJIEHUSI u M3JIOXEHHBIM BHIIE BapMaHTOM
OCYWeCTBJIEHM A, IIOKa3aHHEIM Ha OuI'. 3, OIMCHBAaEeTCH HUXE.

B HeKOTOpPHX BapuaHTax OCYWeCTBJIEHMA KakK IIepkBoe cTekjio 102,
Tak ¥ BToOpoe cTerkygo 103, mOpelcTaBJaglT CcoOOM TIOJIEHEe CTeKJa.
Bropoe crewxsio 103 MOXeT BKJIOYATE B Ccebda TPEeTbl CTEeKJIAHHY
IOIJIOXKY 13, UeTBepTY CTeKJIAHHYID HOOJOXKY 14 ¥ OIpoMexyTOUHLM
ciom  103E TepMeTH3UMPOBAHHOTO Ta3a MexOy TpeThbel CTeKJISHHOU
IOOJIOXKKOV 13 M UeTBEepPTOM CTeKJISHHOM HOOJIOXKoM 14.

TpeTbda CTeKJIAHHad [OomJIoXka 13 m dJeTBepTasd CTeKJISHHAMA
nomyoxka 14 BrJOUAKT B cebda B CyMMe UeTHpe I[IOBEPXHOCTU. TpeThbd
CTeKJIAHHaA IIOOJIOXKa 13 BKJUaeT B Cceld [IepBykl NOBepxHOCTb 103A,
oBpameHHyl OT Yy3Jjga 101 »OUCHepIMpOBaHHOT'O B IIOJIMMEpPEe XUOKOTO
KpucTalljla, ¥ BTOPYK I[OBEpPXHOCTL 103B, ofpaleHHyD B »IPYIYVD
CTOPOHY OT TIIepBOM TInoBepxHocTM 103A. UeTBepTas CTeKJISHHASA
IIOOJIOXK A 14 BKJIIOUAET B cebsa TPEeThLIo [IOBEPXHOCTD 103¢C,
PACIOJIOXEHHYID IPOTUBOIIOJOXHO BTOPOM moBepxHocTM 103B, OpM 5TOM
IpoMeXxyTOoUuHEM cJiov 103E Ta3a pacloJioXeH MexOy BTOPOM U TpeTbey
[IOBEPXHOCTAMM, W UYeTBEepPTYKW I[IOBEepXHOCTE 103D, oO0OpalleHHYR B
IPYyTYK CTOPOHY OT TpeTbel mnoBepxHocTu 103C.

B HEKOTOPHIX BapMuaHTax OCYyWeCTBJIEHNA IpensaTCTBRYKIEee
M3JIy4eHMI0 IIOKPHTHMe 10 MOXeT I[IOKPHEBATE BTOPYK I[IOBEepXHOCTH 102B
nepBoI'o cTekJia 102. OODHakKO HaCTodllee M300peTeHMe He OI'PaHUYeHO
STUM. B  HEKOTOpPHX BapMaHTax OCYWeCTBJIEHMA I[IpeldTCTByllee
UBJIYUYeHVIO OOKPHTMe 10 MOXeT IIOKPHBATEL II0 MeHBIIEM Mepe ONOHY U3
CJIe IYIOMUX IOBEPXHOCTEN : BTOPOM, TpeTbeN n JeTBepTOn
IIOBEPXHOCTENM IepBOTO cCTekja 102 um BTOPOW, TpPeThbell U UYeTBepTOMr
IIOBEPXHOCTENM BTOPOTO cCTekja 103.

Kornoa IpeliaTcTeyiaee M3JTYYEeHHNIO IIOKPEHTHME 10 IIOKPEBaAET
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MHOXECTBO I[IOBEPXHOCTEN, IepekjiouaeMas CTPYKTypa CTekoJ obJjalaeT
Jydliell CHOCOOHOCTBI K TEIJIOM3OJIALNNA .

B HEeKOTOPHX BapMaHTax OCYHMEeCTBJIEHUS [IPOMEXYyTOUHHM CJIOM
103E raza, BKJIIOUEHHHM BO BTOpoe cTekJo 103, MOXeT OejlaTb BTOpOeE
CTEeKJIO 103 ofJjlamammyM  JIydlen CIIOCOOHOCTBID K TeIJio- U
3BYKOMBOJIALMM, M B COOTBETCTBUM C STUM IIepekjiouaeMad CTPYKTypa
CTEeKOJI oymeT oBJjamaThb Jydmen CIIOCOOHOCTERIO K TeIlJio— u
3BYKOUBOJIALUN .

Yro KacaeTcd ouryp ¢ 2 no 4, TO B HEKOTOPHX BapMaHTax
OCYIECTRBJIEHUA IIepBasd IIpo3pauHad OpoBonmAmas MeMOpaHa 107 MoxeT
He MMeTh MHOepBoM nomjaoxku 107A, a BToOpasa Opos3padyHas OPOBONAMAN
MeMBpaHa 108 wMoXeT He WMMeTh BTOpoM nomajoxku 108A. Ileprasa
npo3padHasa Opokonsamas MeMOpaHa 107 perjmoyaeT B CceBd  TOJBKO
IIepBHEM MOPpO3PauvHHM OpoBomamui cJjo¥ 107B, a BTopasda Opo3paudHad
npoBonamas  MeMOpaHa 108 BKJIOUaeT B ceB®d TOJBKO  BTOPOMU
IpO3pPadHEl OpoBOOAmMM cJjio¥t 108B. IIepBEM OPO3PadHEM [IPOBONANMUMN
cjor 107B m BTOPOM MHNPO3pPauHEM OpoBoOAmuM cjo¥ 108B pacCHoJIOXEHE
Ha TIOBEpPXHOCTAX IepBoTro cTekja 102 wm pBToporo crekjya 103,
KOTOpPHEe oOfpalleHEl K cJjorn 106 OUCHepIMPOBaHHOTO B  IIOJIMMEpe
XUOKOTO KpUCTaJlJla, M CJAyXaT B KadeCTBe SJEKTPONOB BO30YXIEHUA
cioga 106 OUCHepI'MPOBAHHOTO B IOJMMepe XUIOKOTO KpucTalla. B
HEKOTOPHX BapMaHTax OCYIeCTBJIeHMS I[IePBHM [IPO3PAaUHHM [IPOBOIAMUNI
cjorr 107B m BTOPOM TMPO3PAaUHHY OpoBOIAmMMM cJjol 108B wMoTyT
BKJIOUATE B cebda OKCUIO MHOMA -M OJIoOBa. I[IOBEepXHOCTM IIepBOTO
crekjyila 102 m BTOpOTrO CTekJia 103, KOTOpHEEe OoOpalleHH OT cJjos 106

OVCIIEPTIMPOBaAHHOTI'O B IIoJIiMMepe KMIOKOIT'O KpmucTrajjla, oBeCIIeUeHH

SallMIIaIM oT YHpra®MOﬂeTOBOPO M3JIYyUYeHNA IIOKPETHMEM
(Hemnmokaz3aHHEM) . ELiyele) VMCKRJIKDUUMTDE BJIIMMAHNME JIMIIKOT'O
HOHMBMHMH@YTMP&HH MJin STHVIJIEeHBVHVJIalleTaTa Ha cJIoMn 106
OVCIIEPTIMPOBAHHOTI'O B IIoJIMMepe KMIOKOIT'O KpucTarlla,

[OJIMBUHWIOY TUPAaJIb WM STUJIEHBUMHWIIALETAT He paclojiaranT Mexny
nepBeM cTerkJioM 102 m cjoem 106 IOMCHepIMPOBAHHOTO B IIOJIMMepPe
XUOKOTO KpuCTaJljla WM MeXOy BTOpPEM CcTekJioM 103 m cioeMm 106
OUCIEPIMPOBAHHOTO B IIOJIMMEepe XUIKOT'O KpHUCTaJlja.

Ha  ¢ur. 5 CxXeMaTU4YHO  IIOKa3aH I[IpOCTPAaHCTBEHHEM  BUIL

HepeKHaneMOﬁ CTPYKTYPE CTEKOJI COIJIaCHO BapPMaHTyYy OCYIMEeCTBIJIEHUA
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HacTodmero M300peTeHMsaA. B BTOM BapMaHTe OCYWEeCTBJIEHUS CTPyKTypa
y3Ja OVCIIEPTUPOBAHHOTO B oJiMMepe XUOKOTO KpucTaJia B
IIepeKJIvYaeMoO CTPYKType CTEeKOJI OTJIMUaeTCsa OT CTPYKTYPH y3Ja
OUCIEPIMPOBAHHOTO B IOJMMEePe XUIKOTO KpUCTaljljla B OIMCAaHHEIX BHIIE
BapMaHTax OCYIEeCTBJIEHUA.

Ha o¢ur. 6 cxemMaTHMUYHO IIOKa3aHO CcedeHue [0 JuMHMKM B-B’
epexkjmoyaeMoy CTPYKTYPH CTekoJ u3 o¢ur. 5. 0OBmme OCHOBHEHE
IPUMHLUMUIIEL 5TOTO BapMaHTa OCYHEeCTBJIEHMA M BapMaHTa OCYHNeCTBJIEHUS,
IOKa3aHHOTO Ha o¢urypax 1 uM 2, He OINMCHBAKTCA MOOAPOOHO B DTOM
3agBKe, a paz3jMure MexXOy DSTUM BapMaHTOM OCYWeCTBJIEHUS WU
BapMaHTOM  OCYWeCTBJIEHUSd, IOKasaHHEM Ha o¢ourypax 1 wu 2,
ONMCHBAETCS HUXE.

B HEKOTOPHIX BapMaHTax OCYIEeCTBJIEHU A y3el 201
OUCIePIMPOBAHHOTO B IIOJIMMepe XMUIOKOI'O KpucTallJla BKJKUaeT B Ccebd
TOJIEKO CJioM 106 IMCIepTMPOBAHHOTO B IMOJIMMepe XUIKOTO KpucTallia.
UTOOH 00eCIIeunThb BO3MOXHOCTE [IepeKJIoUeHN I cJioA 106
OUCIEePIVMPOBAHHOTO B IIOJIMMEepe XMUIOKOI'O KpHCTajljla MeXOy IIPpO3padHbBM
COCTOAHMEM U COCTOSHMEM pPacCCesdHMa, I[IPeldATCTByK llee W3JIYUYEHNID
INOKpHTMe 20 IIOKPHBaeT I[IOBEPXHOCTU IIepBOT0 CcTekjia 202 M BTOPOTO
crekisia 203, KOTOpHe oOpalmeHE K cJjon 106 OUCIepIMPOBaHHOTO B
[IOJIMMEepe XUOKOT'O KpMUcCTaJlJla M HaxXOoOATCAd B COIPMKOCHOBEHMM C HUM.
[IpenaTcTByIME WM3JIYYeHUID IHOKPHTUA 20 MOT'YT CJIYXUTE B KadecCcTBe
BJIEKTPONOBR BO3OyXIOeHUd cJjod 106 OUCHepIMPOBaAHHOTO B IIOJIMMEpPe
XUOKOTO KpUcTaJa.

Kax oNOMCHBaJIOCH BHIIE, B HEKOTOPHX BapMaHTax OCYUeCTBJIEHUSI
IPENATCTRYKRIlee M3JIYYeHMID IIOKPHTHe 20 MOXeT BKJIKUATE B Ccebd OOUH
cJjom  cepebpa, IoBa CJod Ccepebpa WIM TpuU CJod cepebpa.
[IpenarcTeyllee M3JIYUYEeHMID NOKPHTHe 20 BrJUaeT B cebsa B OCHOBHOM
MeTaJlJI M OKCHMI MeTajjla W I[IODTOMYy MMeeT BHCOKYKD YIeJIbBHYK
IPOBOIOVMOCTE . [IOMMMO D3TOIO, IM[IPENATCTBYKIee MW3JIYUEeHUID IIOKPHETHE
20 mponyckaeT OOJBIY UYacThb CBeTa B BUAMMOM o0B0JacTH CIeKTpa U
[IOBTOMY OHO MOXET CJyXMTL B KadecCcTBe IIPOBOINAWEIO DBJeKTpoXa. B
HEeKOTOPHX BapMaHTaxX OCYWeCTBJIEHUA [IPpeldTCTByllee MW3JIYUYeHUO
HokpHTHe 20, o0Opa30BaHHOe IIOCPEeOCTBOM IIpollecCa MaTlHeTPOHHOTO
PacCHBEUIeHM s, MOXeT OHTb OTHOCUTEJIBHO POBHEM M IIOSTOMYy B cjioe 106

OVCIIEPpIMPOBaAHHOTI'O B I1oJimMepe KMOKOI'O KpurucTaslja MOXeT OBITH
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00pas0BaHO pPaBHOMEPHOE BJIEKTPUUECKOe II0JIe, UYTO HOejlaeT KaXIuM
ydacTok cJjosa 106 OUCHepI'MPOBaHHOT'O B IIOJIMMEepe XUIOKOT'O KpucTajlla
VMEKRIVM [IOUTY OOMHAKOBYI IIPO3PAUHOCTE B IIPO3PadyHOM COCTOSHUU.

B HEKOTOPHIX BapMaHTax OCVYIeCTBJIEHUA y3eJ 201
OUCIEPIMPOBAHHOTO B IIOJUMMEepe XMUIOKOTO KpMUcCTalljla BKJKUaeT B cebd
TOJILKO cJiov 106 OMCHepTUMPOBAHHOTO B IIOJMMEepe XMUIKOTO KpucTalla,
a IOBEepPXHOCTHM IIepBOT0 cTekJia 202 m BTOpOTo cTekJa 203, KOTOpPHE
obpameHs OT cJjosa 106 IOUCHepPIMPOBAHHOTO B IIOJIMMEPE XUIKOTO

Kpmucraijla, ofecrieueHs 3alMmaKniiM OT YHpra@MOﬂeTOBOPO N3JIYyUYEeHNA

IIOKPHETMEM (Hermoka3aHHEM) . ELiyele) VMCKRJIOUUMTDE BJIIMMAHVIE JIMIIKOTI'O
HOHMBMHMH@YTMP&IHH MJin STHJIeHBVMHNMJIalleTaTa Ha cJIoMn 106
OVCIIEPTMPOBAHHOTI'O B I1oJIMMepe AKVMIOKOIT'O KpmucTariia,

[IOJIMBUHWIOY TUPAJIE WM STUJIEHBUMHMIIALLETAT He paclojiaranT Mexny
nepBeM cCTekJIoM 202 m cjoeM 106 OWCHepI'MPOBAHHOI'O B IIOJIMMepPe
XUOKOTO KpuCTajljla WM MeXOy BTOPEM CcTekJioM 203 m cioeM 106
OUCIePIMPOBAHHOTO B IIOJMMepe XUIKOT'O KpucTalljla. B HEeKOTOPHX
BapMaHTax OCYmeCTBJeHMA cJjo¥ 106 IMCIepTMPOBAHHOTO B IIOJIMMepEe
XUOKOTO KpuCTaJljla MOXeT OHTH 00pas30BaH BHIIOJHEHMEM IIpollecca
OTBEPXIOEeHNS I[IOH BO3OEMCTBMEM VYIbETPadMoJIeTOBOTO MWM3JIYUYeHUI WK
BLHIIIOJIHEHMEM IOPYIMX IIPOLECCOB OTBEepXIOeHMA. I[locjie  BHIIOJIHEHUA
npoliecca oOTBepxOeHusa cJjio 106 IUCIePpTUMPOBAHHOTO B IIOJIMMepe
XUOKOTO KpHCTAaJjla CTAaHOBUTCHA JIMIKMM M IIOSTOMY MOXEeT XeCTKO
COeIMHATHL IepBoe cTekJio 202 co BTOPEM cTekJoM 203, M 2TO IejlaeT
nepexjnyaeMyld CTPYKTYPY CTeKOJ CTabuJILHOM.

Ha oémur. 7 cxeMaTHM4YHO TIOKasaHO CceueHMe T[IepekJIodaeMon
CTPYKTYPH CTeKOJI COIJIACHO BapMaHTy OCYWECTRBJIEHMS HaCcTOAMeIo
n300peTeHnd. B 3TOM BapMaHTe OCYIIeCTBJIEHUA y3eJ 201
OUCIepPIMPOBAHHOTO B IIOJMMepe XMIOKOI'O KpMucTaJla [ABJIAeTCS TaKuM
Xe, KaK y3eJl OUCIepI'MPOBaAHHOI'O B IIOJIMMepe XUIOKOT'O KpucTalljla B
BapMaHTe OCyWeCTBJIEHNs, I[IOKal3aHHOM Ha ourypax 5 m 6. B »sTOM
BapuaHTe OCYyWeCTBJIEHUI IPOCTPaHCTBEeHHEN BUL IepekKJmndaeMon
CTPYKTYPH CTEKOJI MOXeT OBETL TaKMM Xe, KakK Ha our. 5.

OfmMe OCHOBHHE I[IPMHLUMIIEL DTOIO BapMaHTa OCYWeCTBJIeHUd U
BapMaHTa OCYWeCTBJIEHKA, I[IOoKas3aHHOI'O Ha o¢ourypax 5 m 6, He
ONMCHBAITCA HOOPOBHO B HSTOM 3asgBKe, a paz3jnMuue MexIny 3STUM

BapMaHTOM OCYyHeCTBIJIEHVMA ¥V BapPpMaHTOM OCYHeCTBIJIEHMA, IIOKAa3aHHBEM
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Ha ourypax 5 M 6, OIMCHBaAeTCH HUXE.

B HeKOTOPHX BapuaHTax OCYUeCTBJIeHUd IIepBoe cCTekjo 202
MOXeT OHBTb IIOJIEIM CTEeKJIOM, a BTopoe CTekJo 203 wMoxeT OHTH
OOHOCJIOMHEM CTeKJIOM. IlepBoe cTekjio 202 MOXeT BKJKOUATL B Cebsa
[IePBYK CTEeKJISHHY IIOOJOXKY 21, BTOPYK CTEeKJSHHYI IONOJIOXKY 22 U
IIPOMEXYTOUHEM cJio 202E TIepMeTHM3MPOBAHHOTO Taza MexIy IIepBolu
CTEeKJIAHHOM TMOIJIOXKOM 21 M BTOPOV CTEeKJISHHOM IOOJIOXKOW 22.

[68] IlepBasdg CTeKJISHHadA TIOOJOXka 21 M BTOopasd CTeKJIIHHad
IOOJIOKKA 22 BKJIOUYALT B ceba B CyMMe UeTHpe I[IOBEepPXHOCTM. IllepBad
CTeKJISHHas IIOoOJIOXKa 21 BKJUaeT B Cceld [IepByK NOBEpPXHOCTbH 202A,
obpameHHy© OT Vy3Jjla 201 »OINCHepI'MpOBaHHOI'O B IIOJIMMepe XUIOKOIT'O
KpUCTalljla, ¥ BTOPYK IOBepxHOCTL 202B, ofOpalleHHY® B JIpPyIy
CTOPOHY OT TIepBOM MoBepxHOCTM 202A. BTopasd CTeKJISHHas [IOIOJIOXKA
22 BKJIOUYaeT B cebsg TpeTbK TIIOBepPXHOCTE 202C, pPaclOoJIOXKEeHHY
IPOTUBOIIOJIOXHO BTOPOV TMoBepxHOCTH 202B, IpM 3TOM IPOMEXYTOUHHMN
cyom 202E Taszsa pacHoJIOXEeH MexXIy BTOPOM M TpeThbell HNOBEPXHOCTSAMMU,
¥ UYeTBEPTYK IIOBEpPXHOCTh 202D, oOpalleHHYK B IPYI'YED CTOPOHY OT
TpeTbelM HoBepxHoCcTU 202C.

B HeKOTOPEHIX BapraHTax OCyIEeCTBJIEHU I IpenaATCTBRYKIEe
MUBJIYUYeHMIO0 TIOKpHTHe 20 MOXeT IOKPHEBATE UYeTBEPTYyK I[IOBEPXHOCTH
202D mepeoro cTekyla 202 M IIOBEPXHOCTE BTOpPOTO cCcTekja 203,
KoTopad obpameHa K yz3jay 201 »OUCHOEePIMPOBAHHOTO B IIOJIMMEpE
XMOKOTO KpUCTaJja, YToOH CJIYXMTL B KauecTBe DJIEeKTPOIOB IJIA
BO3OyXIOeHrs cJjoa 106 IUCIepTMPOBaHHOTO B IIOJMMEepe XUIKOTO
KpucTajula. OOHakKO HacCTodllee WU300peTeHMe HEe OIPaHUuYeHO DSTUM. B
HEKOTOPHX BapMaHTax OCYMeCTBJIEHMA IIOMMMO UYeTBEepTOV IIOBEPXHOCTHU
202D mepBoro crekjgia 202 UM IIOBEPXHOCTM BTOpPOIO cCcTekja 203,
KOoTopasa obpameHa K y3Jy 201 »OMCHOepI'MpPOBaHHOTO B IIOJIMMEepe
XMOKOTO KpUCTalljla, NPpelNaATCTBYyKIee MU3JIYyUeHUID TMOKpHTHe 20 MOXeT
TakXe TOKPHBATHL IIO MeHbBIEW Mepe OOHY M3 BTOPOM U TpeThen
IIOBEPXHOCTEN TepBOTO CcTekjya 202.

Ha ¢ur. 8 cxeMaTHMYHO TIIOKas3aHO CeueHUMe IIepekKJIndaeMon
CTPYKTYPH CTEeKOJI COIJIACHO BapMaHTy OCYWEeCTBJIEHMS HacCTOAMeI'o
n300peTeHndg. B 2TOM BapMaHTe OCYIIECTRBJIEHUA y3ea 201
OVCIIEPTUPOBAHHOTO B IIOJIMMEPe XUIKOTO KpMUCTalljla SABJISeTCH TaKUM

Xe, KakK y3eJl OUCIIEPpTMPOBaHHOI'O B IIOJIMMepe XHMIKOI'O KpucTaJlJla B
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BapMaHTe OCyILeCcTBJIEHNa, I[IOKal3aHHOM Ha o¢ourypax 5 m 6. B »sTOoM
BapuaHTe OCYIWEeCTBJIEHUI IPOCTPaHCTBEeHHEN BULI IIepeKJyYaeMon
CTPYKTYPH CTEKOJI MOXeT OBTL TaKMM Xe, KaK Ha o¢our. 5.

OfmMe OCHOBHHE IIPMHLMIIEL DTOTIO BapMaHTa OCYWeCTBJIeHUd U
BapMaHTa OCYWeCTBJIEHNs, I[IOKasaHHOT'O Ha ourypax 5 um 6, He
ONMCHBAITCSA I[HOOPOOHO B BSTOM 3afBKe, a pas3juuue MexIy BTUM
BapMaHTOM OCYMEeCTBJIEHMSA M BapMaHTOM OCYUEeCTBJIEHMS, IIOKa3aHHBEM
Ha ¢urypax 5 m 6, ONMCHBaeTCH HMXKe.

B HeKOTOpPEHX BapuaHTax OCYWeCTBJIEHMSA KakK IIepBoe cTekjio 202,
Tak M BTOpoe CTekjo 203, ABJAOTCH I[IOJEMM CTeKJlaMM. Bropoe
crekJio 203 MOXeT BKJIKUAThE B cebsa TpPeThld CTEKJISHHY MTOIOJIOXKKY 23,
YeTBEPTYD CTeKJAHHYID IIOOJOXKY 24 U I[IPpOMeXyTOUHHM cJoi 203E
TepMeTU3MPORBAHHOTO Taza MexXOy TpeThbel CTEeKJSHHOW MNOOJIOXKKOM 23 U
YeTBEepTOM CTEeKJISHHOM IMIOIJIOXKOM 24.

TpeTbsa CTeKJISHHad [IOIJIOXKKa 23 WM dJeTBepTas CTeKJIsSHHAad
IIOIJIOXKKA 24 BKJOUAKT B cebda B CyMMe UeTHpe I[IOBEPXHOCTU. TpeTbd
CTeKJISHHaA IIOHOJIOXKAa 23 BKJKUaeT B Cceld [IepByKl NOBepXHOCTbL 203A,
oBpameHHy® OT Yy3Jja 201 »OUCHepIMpOBaHHOTO B IIOJIMMEpe XUIKOTO
KpucTajljla, ¥ BTOPYKL I[IOBEPXHOCTL 203B, oO0OpalleHHYD B IPYIYD
CTOPOHY OT TIIepBOM IHoBepxHOCTM 203A. UeTBepTas CTeKJIAHHAA
IIOOJIOXK A 24 BKJIOUAET B cebsa TPeThD  [IOBEPXHOCTH 203¢C,
PAaCIOJIOXEHHYD IIPOTUBOIIOJIOXHO BTOPOM IHOoBepxHOCTM 203B, oOpu >TOM
IPOMEXYyTOUHHM cJioM 203E Ta3a pacloJioOXeH MexOy BTOPOM U TpeTbeM
[IOBEPXHOCTAMM, WM UEeTBEPTYK I[IOBEPXHOCTE 203D, oO0OpalleHHYKD B
IPYyTYI CTOPOHY OT TpeTbel noBepxHocTu 203C.

B HEKOTOPHIX BapMaHTax OCyWeCTBJIEHU I IpensaTCTBRYKIEe
M3JIy4eHMI0 IIOKpPHTMe 20 MOXeT IIOKPHBATE UEeTBEPTYH I[IOBEPXHOCTH
202D mnepBoro cTerjia 202 M UeTBepTyKR IIOBepXHOCTEH 203D BTOPOTO
crekjia 203, 4YTOOH CJIyXMTH B KadeCTBe BJIeKTPOLOBR HOJiS BO30YXIEHUA
ciosa 106 OUCHepI'MPOBAHHOT'O B IIOJMMEepe XUIOKOI'O KpucTajuia. OOHako
HacTodllee MU300peTeHMe He OI'paHMUeHO STHM. B HEKOTOPHX BapMaHTax
OCyImeCTBJIeHUS I[IOMMMO UYeTBepTOM MHoBepxHOCTHM 202D NepBOTO CTeKJa
202 n JeTBepTOn [IOBEPXHOCTH 203D BTOPOTO CTeKJIa 203
OPEenNATCTRYRIlee M3JIYUYEHUID IIOKPHTHe 20 MOXeT TakKXe IIOKPHBaThL II0
MeHbBIIE Mepe OIHY U3 BTOPOM U TpPeTbely I[IOBEepPXHOCTEM IIepBOTO

crerJla 202 M BTOPOM M TpPeThbeM IIOBEPXHOCTEeM BTOPOTO CcTekJa 203.
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CienyeT OTMETUTE, Lie) B ONMCaHHEIX BEIIE BapMaHTax
OCYIIECTBJIEHMA paMKa (HelokasaHHafd) pPacIlloJIoXeHa BOKpPYI' IIepBOTO
CTeKJIa M BTOPOTO CTeKJIla OJA CKpPEIUJIeHMA NepBOI0 CTeKJjla M BTOPOIO
cTekJa.

B BapmaHTe OCYIUEeCTBJIEHUA IIPEeIJIOKEHO OKHO TPaHCIOPTHOTO
CpenoCcTRa, BKJKOUawilee B cebd IepeKyinuaeMyln CTPYKTYPY CTeKOJI
COTJIaCHO JidoMy OIOHOMY nus3 OINIMCaHHBIX BEIIE BapMaHTORB
ocylmecTBJIeHMA. OKHO TPaHCIOPTHOTO CpenOcTBa MOXeT o6JjlamaTb He
TOJILKO (YVHKIMEM 3aTeMHeHMSs, HO Takxe MOXeT o006JaldaTb Xopolmen
CIIOCOBHOCTEL K TEeIJIOM30JIALNNA, KoTOpad MOXEeT OoTBEUaTh
Tpe®OoBaHUAM, NPENBABJISEMEIM K COXPaHeHUK Tellja.

XoTa HacTodmee M300peTeHMe OBJIO IIO0KAa3aHO BHIIE CO CCHJIKOM
Ha NPennouTUTEIbHEE BapMaHTH ero OCYIIEeCTRJIEHNU S, cJenyeT
INOHMMAaTL, UTO M300peTeHMe IMpencTaBJIeHO TOJIBEKO OJA IpuMepa, a He
I0JIg oTpaHuueHMA. CHelMaJMCTH B IJaHHOM o00JacTM TexXHUKM MOTYT
MOIUGUUIMPOBATE " M3MEHATH BapMaHTH OCYIIEeCTRBJIEHUA Des
OTCTYIUJIEHMA OT CYIMHOCTM M 00BbeMa HacTodllero U300peTeHUdg.
[IosTOoMy OOBEM 3allMTH HaACTOLAMEeTO M300peTeHMI IIOOUMHEH o00BeMy,

omnpenejyIeHHOMY (QOPMYJION M300peTeHusd.
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$OPMYJIA MBOEPETEHNA

1. TlepeksymouaeMas CTPYKTypa CTEKOJI, CcomepXallafd:

IIepBOe CTEKJIO;

BTOpOE CTeKJIO, PacCIIOJIOXKEHHOE IIPOTUBOIIOJIOXHO [IepBOMY
CTEeKJIy, [IpY 2TOM KaxXIoe M3 IIepBOT'O M BTOPOIO CTEKOJI COHEPXUT IIO
MeHbIIe Mepe IOBe IOBEePXHOCTH;

y3eJl IUCIEePTUMPOBAHHOTO B IIOJMMEpe XMUIKOTO KpUCTaJljla Mexmny
IIEePBEIM CTEKJIOM UM BTOPHM CTEKJIOM; U

NpenATCTBYyIee UW3JIYUeHUIO0 TOKPHTHE, PAacCIOoJIOXeHHOe Ha IO
MeHBIIe Mepe OINHOM IIOBEePXHOCTM IIepBOTO M BTOPOTO CTEKOJ, IIpu
5TOM 1o MeHbIIen Mepe OonHa IIOBEPXHOCTDH CMeXHa y3IY
IVCIIEPTUPOBAHHOTO B IOJIMMepe XUIKOTO KpHcTaJa.

2. TIlepexkjouaeMas CTPYKTypa CTekKOJ o . 1, B KOTOopou
ONpenATCTBRYyKIlee WM3JIYUEHUID TIIOKPHTHE COIEPXUT OIOWMH CJoW cepebpa,
IoBa cCJos cepebpa WIM TpU CJos cepebpa.

3. IepexkaoyaeMas CTPYKTypa CTeKOJ IO I. 1, B KOTOPOM y3eJ
IVCIIEPTUPOBAHHOTO B IOJIMMepe XUIKOTO KpUCTaJljla COIEPXUT:

CJIOM OMCIEepIMPOBAHHOTO B IIOJMMepe XUAKOTO KpucTalla;

IIepBY IPO3pPauduHyl NPOBOIANYHD MeMOpaHy, PAacCIOJIOXeHHYI MeXIy
CJIOeM IUCIIEPTUPOBAHHOTO B IIOJIMMEpe XUIKOTO KpHucCTajljla UM I[IePBHM
CTEeKJIOM; U

BTOPYK IIPO3PadvHyl IPOBOLAMYI MeMOpaHy, PacIOJIOXeHHYID MeXIy
CJIOeM IOUCIEPIUPOBAHHOTO B IIOJMMEepe XUIKOTO KpHcTajljla ¥ BTOPHM
CTEeKJIOM, IpM BSDTOM IepBasg U BTOopad [Ipo3pauHbe [IPOBOIAMME
MeMOpaHHE CJyXaT B KadeCTBe B»JeKTPOOOBR IJd BO3OYXIeHUS CJOSA
IVCIIEPTUPOBAHHOTO B IOJIMMEepe XUIKOTO KpHucTaJa.

4., TlepekjwouyaeMas CTPpyKTypa CTeKoJ o II. 3, B KOTOpou
Kaxmas M3 IIepBOM M BTOPOM IIPO3PAaUYHHX [OPOBOIAMMX MeMOpaH
COINEepPXMUT TIOIJIOXKY ¥ [IPO3PauYHEM T[POBOOAMMM CJIOM, [IOKPHBAKMUN
IIOBEPXHOCTL IMOOJIOKKM, TIPM DTOM [OPO3PAYHHY M[NIPOBOOAMUM  CJIOU
ofpaleH K CJIOK IOUCIEPTUMPOBAHHOTO B IMOJMMepe XMIKOTO KpMucTallia.

5. TleperjmouaeMas CTPYKTYPa CTEKOJI IO II. 3, B KOTOPOW MexXny
IIEepPBEIM CTEKJIOM M IIePBOM MNPO3PadHOM MNPOBOLAMeN MeMOpaHOM M MeXIy
BTOPEIM CTeKJIOM ¥ BTOPO¥ MpO3pPadyHOoM OpoBOOAler MeMOpaHOM,
COOTBETCTBEHHO, ofecriedueHa 3alvmanmas OT YJIbTpadMroJeTOBOTO

N3JIydeHNMA IIJIEHKa.
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6. IlepexkyoyaeMas CTPYKTypa CTEeKOJ IIo IHO. 5, B KOTOpOM
3amumapmas oOT YJIbBTPpadMoJIETOBOTO M3JIyUYeHMS IIJIeEHKa COIEepPXUT
INOJIMBUHUIIOY TUPAaJIb WMJIM STUJIEHBUHMIIALIETAT.

7. llepekjmouaeMasa CTPYKTypa CTEKOJ IO II. 3, B KOTOpPOM
nepeasd npos3padvHasa OpoBOIOAMA S MeMOpaHa ABJISAETCH [IEPBHEM
IpO3pPayHEM I[POBOOAMMM CJIOeM, IIOKPHBAaKIMM II€pBOe CTeKJIO, U
BTOPAas npospavHas IpOoBOIOAIA S MeMmBpaHa ABJISETCSH BTOPEM
IPO3PAaUYHEIM IPOBOOSMMM CJIOEM, IIOKPHBAKIMM BTOPOE CTEeKJIO.

8. IlepekjymouaeMas CTPYKTYpa CTeKOJ IO II. 3, B KOTOPOM Kak
IepBOe CTEeKJO, Tak W BTOpOe  CTeKJIOo, IpencTaBJgioT Ccobom
OOHOCJIOMHEIE CTeKJla, M II0 MeHblle¥ Mepe oOHa I[IOBEepPXHOCTL, IIe
PACIIOJIOXEHO MIPelATCTBYyIee WU3JIYUEHUID IIOKPHTMe, ofbpalleHa K Y3JY
OVCIIEePTUPOBAHHOTO B IOJUMepe XUIKOTO KpHCTAaJlja.

9. IlepexrkyiouaeMas CTPyKTypa CTeKOJ o o. 3, B KOTOpOHU
IIepBOe CTeKJIO IMpencTaBiigeT CoOOM II0oJIoe CTeKJIO, BTOpOe CTeKJIO
opencraBygeT CcoOoM OIHOCJIOMHOE CTeKJIO UM IIepBoe CTEeKJIO COOEPXUT:

IepByl IIOBEPXHOCTL, OOpalleHHYI OT y3Jla IUCIEepTMPOBAHHOTO B
IoJIMMepe XUIKOTO KpHucTalla;

BTOPYI IOBEPXHOCTL, OOpalleHHYKD B IPYI'ylD CTOPOHY OT IIepBOMU
[IOBEPXHOCTU ;

TPEeTbd I[IOBEPXHOCTL, PACIOJOXKEHHYD [IPOTUBOIIOJIOXHO BTOPOM
[IOBEPXHOCTHM, IPpM BSTOM MeXOy BTOPOV U TpeTbel IIOBepPXHOCTIMU
VMeeTCs IPOMEeXYTOUHB CJIOM T'aza; U

YeTBEPTY IIOBEPXHOCTL, OofpalleHHYID B IPYIYID CTOPOHY OT
TpeThbel IMOBEePXHOCTH,

B KOTOPOV MNPeNsaTCcTByIee MBJIYUEHMIO IIOKPHTHE IIOKPHEBAEeT IIO
MeHbIlel Mepe OIHY M3 CIeIVIIMX IIOBEPXHOCTEM: BTOPOM, TpeThel u
YeTBEPTOM IIOBEPXHOCTEM IepBOTl'0 CTekJla U IIOBEepPxXHOCTM BTOPOTO
CTekJla, KoTopasd obpalleHa K Y3Jy IUCIEPIMPOBAHHOTO B IIOJMUMepe
XMOKOTO KpUcTasa.

10. TleperJyiouaeMas CTPYKTypa CTeKOJ Mo II. 3, B KOTOPOM Kak
IepBOe CTeKJIO, TaK M BTOpOe CTeKJIO, OIpelcTaBJIART CcoOOM IIOJIHE
CTeKJla M KaXIoe COIEepPXUT:

[IepBylD NOBEPXHOCTL, OOpalleHHY OT y3Jla IUCIEepTMPOBAHHOTO B
IoJIMMEepe XUIKOTO KpHucTallia;

BTOPYI IIOBEPXHOCTL, OOpalleHHYl B IPYI'YID CTOPOHY OT IIepBON
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[IOBEPXHOCTH;

TPpeThld IIOBEPXHOCTEL, PACIOJIOXEHHYD IIPOTMBOIIOJIOXHO BTOPOMU
IIOBEPXHOCTN, IIpM DTOM MeXOy BTOPOM M TpeThbel [NOBEPXHOCTIMU
VMMeeTCsd IPOMEeXyTOUHEM CJIOM Taz3a; U

YeTBEPTY IIOBEPXHOCTL, OofOpalleHHyln B IPYI'yld CTOPOHY OT
TpeTbel NOBEPXHOCTH,

B KOTOPOW MNPenNsaTCcTBYyIee MBJIYUEHMIO IIOKPHTHE IIOKPHBBAEeT II0
MeHbIel Mepe OIHY M3 CJIeIVIIMX IIOBEPXHOCTEM: BTOPOM, TpeTbhel u
YeTBEPTOM IIOBEPXHOCTEN IMIepBOTO CTerJla U BTOPOM, TpeThel u
YeTBEPTOM INOBEPXHOCTEV BTOPOTO CTeKJIa.

11. IlepekjoyaeMas CTPYKTypa CTeKOJI IO II. 1, B KOTOPOM y3eJ
OVCIIePTVPOBAHHOTO B IIOJIMMEpe XUIKOITO KpMUCTaJlJla COIepXUT CJION
OVCIIePTUPOBAHHOTO B noJMepe XUOKOTO KpucTajia, a
IpenaTCTRyIee M3JIYUEHUIO NOKPHTHE IIOKPHEBAeT IIOBEPXHOCTHM IIepPBOTO
M BTOPOTO CTEKOJ, KOTOpHe obOpalleHH K CJOK IOIUCIEPTMPOBAHHOTO B
IoJiMMepe XMIOIKOTO KpucTalja, U CJIYAKMT B KaudecTBe 32JIeKTpona o4
BO3OyXIeHUS cyo4 OVCIIEPTUPOBAHHOTO B moJmMepe XUOKOTO
KpucTaJja.

12. TIlepekiiwuaeMas CTPYyKTypa CcTekoJ o n. 7 wm 11, B
KOTOPOM I[IOBEPXHOCTM IIepBOTO M BTOPOIO CTEeKOJ, of0palleHHBEe OT
cios OVCIIEPTUPOBAHHOTO B [IoJIMMepe KUOKOTO KpucTajja,
obecliedyeHE, COOTBETCTBEHHO, 3allMallMM OT YJIbTPadMuoJIeTOBOTO
UBJIYUEHUSI IIOKPLITUEM.

13. IlepexrJiouaeMas CTPYKTypa CTeKoJI o . 11, B KOTOpPOM Kak
IepBOe CTEeKJIO, Tak M BTOpOEe  CTeKJIOo, OpencTaBJgioT  Ccobom
OIIHOCJIOMHEIE cTekJa, a IpelsaTcTBRyKlee U3JIYyUEeHUIO IIOKPEITHE
IIOKPHBaeT TIIOBEPXHOCTM IIepBOTO M BTOPOTO  CTEKOJ, KOTOpPEHIE
ofbpalleHH K CJIOK IOUCIEePTUMPOBAHHOTO B IIOJMMEepe XUIKOTO KpucTajlja
M colIpuKacaiTcad C HUM.

14. TlepekjmouaeMas CTPYKTypa cCTekoJ o mn. 11, B KOTopoHu
IepBOe CTEeKJIO IIpelcTaBJgeT coBoM IoJioe CTeKJIO, BTOpOoe CTeKJO
opencraBJgeT CcoOoM OIHOCJIOMHOE CTeKJIO UM IIepBoe CTEeKJIO COOEPXUT:

IepByl IOBEPXHOCTL, OOpalleHHYI OT y3Jla IUCIEepTUMPOBAHHOTO B
IoJIMMepe XMUIKOTO KpHucTallja;

BTOPYI IOBEPXHOCTL, OOpalleHHYK B IPYI'ylD CTOPOHY OT IIepBOU

ITIOBEPXHOCTHM,
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TPETBHD I[IOBEPXHOCTL, PACIOJOXKEHHYK [IPOTUBOIIOJIOXHO BTOPOU
IIOBEPXHOCTHM, IPpM DTOM MeXOy BTOPOM ¥ TpeTbel I[IOBEpPXHOCTAMU
VMeeTCsd MIPOMEeXyTOUHEM CJIOM Taz3a; U

YeTBEepTYyl IIOBEepPXHOCThL, Of0palleHHYD B IOPyT'yId CTOPOHY OT
TpeThbel [NOBEPXHOCTH,

B KOTOPOM TIPEeNATCTBRYyKIEee WU3JIYUYeHUMI IIOKPHTHMEe I[IOKpHBaeT
YeTBEepTYyD IIOBEPXHOCTEL II€PBOTO CTeKJla U IIOBEePXHOCTH BTOPOTO
CTekJla, KOTOpHe ofpalleHH K Y3JIy IUCIEePTMPOBAHHOTO B IIOJIMMEpPEe
XMOKOTO KpHuCTalia.

15. TIlepekiwouyaeMas CTPYKTypa CTekKoJ o mn. 14, B KOTOpoHu
ONpenaATCTBRYyKIlee M3JIYUYEeHMIO IIOKPHTHME TakKXe I[IOKpPHBaeT I[I0 MeHbIen
Mepe OIHY M3 BTOPOM UM TPEeThel IIOBEepPXHOCTeW MNepBOTO CTeKJa.

16. IlepexkjrouaeMas CTPYKTypa CTeKoJ o m. 11, B KOTOpPOM Kak
IepBOe CTEKJIO, TakK ¥ BTOPOe CTEeKJO, IPelCTaBJAIT CoO0O0M MOJHE
CTekJla M KaxIoe CONEepXUT:

IepBYyK [NOBEPXHOCTL, OOpalleHHYK OT y3Jia IUCIEPTUMPOBAHHOTO B
IOJIMMEpe XUIOKOTO KpuUcTaJa;

BTOPYK IIOBEPXHOCTEL, OO0palleHHYI B IpyI'yld CTOPOHY OT IIepBOM
IIOBEPXHOCTH;

TPETBHI I[IOBEPXHOCTL, PACIOJIOKEHHY [IPOTUBOIIOJIOKHO BTOPOM
IIOBEPXHOCTH, IIpM BSBTOM MexXOy BTOPO¥ U TpeTbel IIOBEPXHOCTIMU
VMMeeTCs IIPOMEXYTOUHHM CJIOV T'a3a; U

YeTBEepTYyl TIIOBEPXHOCTL, ofpalleHHYD B IPYyTYI CTOPOHY OT
TpeTbel NOBEPXHOCTH,

B  KOTOPOM TMpeNaATCTBRylIee MU3JIYUEeHMIO I[OKPHETHME IIOKPHBaeT
YeTBEepTYyl IIOBEPXHOCTL IIepBOTO CTeKJla UM UYeTBepTyl IIOBEpPXHOCTH
BTOPOTO CTEKJIa.

17. TIlepexkyouyaeMas CTPYKTypa CTeKOJ o II. 16, B KOTOpPOHU
OpensaATCTBRYyKIlee M3JIYUYEeHMIO IIOKPHTHME TakXe I[IOKPHBaeT I[I0 MeHbIen
Mepe OIOHY U3 BTOPOM U TpeTbel TMOBEPXHOCTEM IMepBOTO CTeKJa U
BTOPOM U TpPeTbel MNOBEPXHOCTEM BTOPOTO CTeKIa.

18. TIlepekiywuaeMas CTPyKTypa cCcTekoJg 1no n. 4 wimm 7, B
KOTOPOM TIPO3PAauHLl OIPOBOOAMMM CJIOM COOEPXUT OKCUI UMHIUS -
OJIOBaA.

19. IlepexkswouaeMas CTPpyKTypa CTeKOJ o IoI. 1, B KOTOpPOMU

PaMKa pacIioJIOXeHa BOKPYI' IIepPpBOT'O CTeKJIa M BTOPOI'O CTeKJla IOJIA
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CKpeIlJIeHUSA IepBOTO M BTOPOTO CTEeKOJI.

20. TlepekJiouaeMas CTPYKTypa CTEKOJ IO II. 1, B KOTOPOM Yy3eJ
OVCIIEePTVMPOBAHHOTO B I[IOJMMEepe XMAOKOTO KpUCTaJlJla KaxeTcsa OeJieM,
KPaCOUHHM MJIM UepHBEM, KOI'IDa HalpsSXeHMe He I[IoJaeTCSH.

21. IleperJiouaeMas CTPYyKTypa CTekKoJ o 1. 20, B KOToOpou
IVXPOUYHEM  KpacuUTellb BKJIIOUEH B Y3&Jl IOUCIEepPIMPOBAHHOTO B
IoJiMMepe XKUIKOTO KpPMUCTaJlJla, KOTOPHM KaxXeTcs KPacCOUHBIM WMJIU
YEepHBEIM, KOTIa HalpsXKeHMe He IomaeTcsd.

22. llepekywouyaeMas CTPYKTypa CTekKoJ no n.mn. 9, 10, 14 wm
16, B KOTOpPOW TIPOMEXYTOUHEM CJIOM Ta3a MOpeldcTaBJjsgeT cobou
IPOMEXYTOUHEM CJIOM BO3OyXa MM I[IPOMEeXYyTOUHHM CJIOM MHEPTHOTO
raza.

23. OKHO TPAHCIOPTHOTO CPeIOCTBa, CcoIepXallee IIepeKJiuaeMyo
CTPYKTYRY CTEKOJI IO OIOHOMY M3 II.II. 1-22.

[Io DOBepeHHOCTHU
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