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(57) Hacrosmiee wn300peTeHHe OTHOCHTCS K BakyyMHOMY H30JsiiHoHHOMY creknonakery (VIG) (1),

coJieprKalieMy IIOCKYIO 30HY M COMEprKallleMy MepBYIO CTEKIISHHYIO MaHemb (1a) u BTOpYIO CTEKJISTHHYIO
manens (1b), k ormenmpHBIX pacmopok (Pi), pacmpenmeneHHBIX MO IUTOCKOH 30HE, PacHOIOKEHHBIX
MEXy MEepPBOM U BTOPOIl CTEKISIHHBIMU NaHEISIMH U MOAJEPKUBAIONINX PACCTOSHUE MEXIY MEpBON U
BTOPO#l CTEKJITHHBIMHU TaHesiMu, rae keN, u k>8, u nmepudepuiinoe ckperusitoliee yioTHeHue (4),
TEPMETHYHO YIUIOTHSIONIEE PACCTOSHHE MEXIY NEPBON M BTOPOI CTEKISIHHBIMH ITAHEISIMH, OTPENEIIsIs
BHYTPEHHHUH 00beM V, 3aKITI0YEHHBIA MEX/Ty IEpBOI 1 BTOPOH CTEKJITHHBIMHU TTAHEJISIMH 1 OTPaHWYICHHBIH
BHYTPEHHUM II€PUMETPOM MepUBEPHUHHOIO CKPEILUISIONIEro YIUIOTHEHUsSI, ONPEACISIONIMM IUIOCKYIO
30HY, IPUYEM BHYTPEHHHH HEPHMETP MMEET IO CYILECTBY NPSIMOYTOJIBHYIO T'€OMETPHUECKYIO (OopMYy,
MPOXOASIYI0 1o junHe L Bpone mpomonsHOM ocu X1 u nmo mupuHe W BIoab nomepedHoi ocu X2,
NepreHAuKyIsIpHON nponoibHol ocu X1, npuuem L>W, mpu 3TOM BHYTpeHHHUIT 00beM HAXOIMUTCS MOJ
BaKyyMOM. BMecTO KOMIIOHOBaHHS B COOTBETCTBUH C DPETY/SIPHOM DPEIICTKOM OTJAENbHBIE PAaCIOPKH
KOMIIOHYIOTCSI B COOTBETCTBUH € JIMHHUSMH I10JISI HANPSDKEHUH KOMOMHAITNH BBI3BIBAEMBIX aTMOC(HEPHBIM
JIaBJICHUEM HaIlpsHKEHUH Op, IPHIIOKEHHBIX 33 CUET aTMOC(EPHOTo IaBJISHHUS K TOBEPXHOCTH BaKyyMHOTO
M30JSIIMOHHOTO OCTEKJIEHHS, M TEIUIOBBIX HANPSHKEHWH Gf, BOSHUKAIONIMX B PE3YNbTaTe pPa3HOCTH
TeMIIepaTyp MeKIy BHEIHEHN U BHyTpeHHEN cpegaMu. Takoe HOBOE pacpeieIeHUE OTIENBHBIX PACIIOPOK
npugaeT VIG BBICOKYI0O MEXaHHYECKYH CTOHKOCTh, Onaromaps MX KOHIEHTpAalMSM B CTPaTerMYecKUX
00racTsX, ¢ HU3KOH TETIONPOBOAHOCTHIO BCIEACTBHE MEHBILETO KOJIHMYECTBA UCTIOIb3YEMBIX OTACIBHBIX

Pacmopok.
/2

w/2
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BBICOKOD®®PEKTUBHBIN BAKYYMHBIN W30JIAUOHHBINA CTEKJIOMAKET

OBJIACTb TEXHHUKH’, K KOTOPOI OTHOCUTCA N30GPETEHUE

[0001] HacTosimee wu300peTeHHEe OTHOCUTCS K BAKYyMHOMY M3OJIIIUOHHOMY CTEKJIOMAKETy
(VIG), obnanaroimeMy OCOOEHHO XOPOIIMMHU TETUIOM3OJISIIUOHHBIMU CBOHMCTBAMHU. Y MEHBIIEHO
KOJIMYECTBO OTAENBHBIX PACIOPOK, HCIOJB3YEMbIX A YAEPKUBAHUS TMEPBOM CTEKJISTHHOM
MaHeJU Ha PacCTOSTHUU OT BTOPOM CTEKJISHHOM MaHeH, U UX paclipeleseHHe M0 MOBEPXHOCTH
VIG ontuMu3npoBaHO [UIs1 YJAyYIIEHUS €ro TEeIUIOU3OJISIIMOHHBIX XapaKTepUCTUK U JJs
o0ecreyeHns: MEXaHMYECKOH YCTOWYMBOCTH Aaxke Toraa, korma VIG moxpsepraercst nedCTBUIO

OONBLION PA3HOCTH TEMITEPATYP MEXAY BHYTPEHHEH U BHELTHEH CpEeaaMu.

YPOBEHb TEXHUKH

[0002] BakyyMHBIil H3OJSLIMOHHBIA CTEKJIONAKET OOBIMHO COIEPIKUT JBAa PACIOJIOKEHHBIX Ha
pacCTOSIHUM JIMCTa, WM MaHEeNIM, U3 CTeKJa, COAep KallluX PpAacCIOJIOKEHHBIM MEXKAy HUMHU
«BaKyymM», T. €. o0NacTb HH3KOrO MaBJIEHHs C MIaBJIEHHEM, KOTOpOe HIDKE aTMochepHOro
TaBJIEHHUs. DTU JIMCThI COEIUHEHBI IPYT C APYTroM nepruepuiiHbIM CKPETUISIOIUM YIUIOTHEHUEM
U PEIIeTKOW OMOPHBIX OTAENBbHBIX PACMOPOK, TaKke 0003HAUYAeMbIX KaK PaclOpKU WIJIN OIOPHI,
KOTOpBIE YAEPKUBAIOT YKa3aHHbBIE JIMCTHI HA ONPENEIEHHOM PACCTOSHUU APYT OT ApyTa, OOBIYHO
B auana3oHe oT 50 Mkm no 1000 mxMm, mpemnourutensHo ot 500 mkm mo 500 MkM u Gosee

NpeAno4YTUTENbHO OT 50 MKkM 110 150 MKM.

[0003] [Ipy KOHCTPYHMPOBAaHMM U U3FOTOBJIEHUM BaKyyMHBIX OKOH HHU3KOTO [aBJICHUs
CYLIECTBYIOT HECKOJBKO TpPYAHOCTEH, TpeOyIIMUX peIleHHs: Hampumep, I JOCTHIKEHHS
HU3KOI'O YPOBHS BaKyyMa U JJIs €0 MOAJIEP KaHUs B TEUEHUE JUIUTEBHOIO IPOMEXKY TKA BPEMEHU
HEOOXOAMMO CO37aTh YIUIOTHEHHE MO IePUMETPy OKHA C HCHOJb30BAHHEM MAaTePHANOB,
o0JagarIuX Ype3BbIYaHO HHU3KOW MPOHHIIAEMOCTBIO IJISI Ta30B M MPEHEOPEKUMO MaJbIM
ra3OBbIACIICHHEM B TEUEHHE JJINTEIbHBIX IPOMEXKYTKOB BpeMeHU. B nononHeHnue, s
o0ecrieyeHnsT MEXaHHYECKOW TNPOYHOCTH, AOCTATOYHOM Ui BBIAEPKUBAHHUS aTMOC(HEPHOTO
JABJIEHUs1, C ONHOBPEMEHHBIM yAECPKUBAHUEM MAaHENEH U3 CTEKJIa HA PACCTOSHUM APYT OT APYTa,

MEXIY JHCTaMH CTEKJIa HEOOXOIUMO NPEAyCMOTPETh PEIIETKY OTIENbHBIX PACTIOPOK.

[0004] B VIG nepBas cTekisiHHasl NaHeNb COAEPKUT BHYTPEHHIOK MOBEPXHOCTb U BHELIHIOKO
MOBEPXHOCTb. BTOpast CTEKIIAHHAs MaHEeIb COAEPKUT BHYTPEHHIOI) NMOBEPXHOCTb U BHELIHIOK

NOBEPXHOCTh. BHYyTpeHHIE NOBEpXHOCTH OOpallleHbl K BHyTpeHHeMy o0beMy VIG u HaxopsaTcs B
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KOHTaKTe C pacriopkamMu. BHemane nosepxHocTu obpamiens! Hapyxy VIG.

[0005] Croiikocts VIG k Harpy3kam, KOTOPBIM OH ITOJIBEPraeTcs B XOJ€ CPOKa CBOEH CIyKOBbI,
ABJIAETCS CYIIECTBEHHBIM TPeOOBaHHEM, KOTOpPOe O0s3aTeNIbHO JOJDKHO YIOBJIETBOPATHCA. 3a
UCKIIFOUEHHEM CJIyYalHBbIX HArpy3oK, Takux Kak yaapsl, VIG riaBHeIM o0Opa3oM moaBepraercs
AEHCTBHIO HArpy30K JIBYX TUIIOB. HAarpy3ke arMoC(epHOro AaBJIEHHsI, KOTOpas 00yCIOBIMBAET
BBI3BIBACMBIC aTMOC(beprIM AaBJICHUEM  HAIPsXKCHHUA Op, H BBI3LIBAEMOUN  TEILJIOBBIM
paclMpeHreM Harpyske, IPUYUHON KOTOPOM SBJSIETCsS] pa3HOCTh TemnepaTyp no tonuuHe VIG
MEKIy Hapy KHBIMU NIOBEPXHOCTSIMH MEPBOI M BTOPOH CTEKIISIHHBIX MMaHeNeH (HanpuMep, MeKIy
BHYTPEHHEH U BHELIHEH CpelaMM MM MEXIY XOJOIHBIM MOMEIIEHUEM U YMEPEHHO HarpeThbiM
HOMeH.IeHI/IeM), KOTOpass MOPOXAACT TCIJIOBbIC HAIIPAKECHUA ot Ha MOBEPXHOCTAX YKA3aHHBIX

CTEKJISIHHBIX IaHeJen.

[0006] [lnst nenmu HacToOSLIErO M300PETEHNS, CBSI3AHHOH ¢ KOHCTpyHnpoBanueM VIG ¢ xopommmu
TeTJIOU3OJSIIIUOHHBIMA  CBOMCTBAMH, OBUIM Y4YTE€HBbI TOJbKO HAIMPSIXKEHUs] PACTSHKEHUS Ha
MOBEPXHOCTAX CTEKJISIHHBIX MaHeneil. J|edCTBUTENbHO, KAK U3BECTHO CIELUAIMCTaM B JAHHOMU
00J1aCTU TEXHUKHU, HATPSLKEHSI PACTSKEHUS SIBJISTIOTCS TJIABHOUM MPUYUHOM 00pa30BaHUsI TPEIIUH
B CTEKJSIHHBIX NAHEJAX, KOTOPblE B KOHEYHOM HTOre€ MNPUBOASIT K BO3HUKHOBEHHUIO MeECTa
paspylieHusi. bosiee TOro, y4YMTBIBAIOTCA JIMIIb HANPSDKEHUS PACTSOKEHUST HA BHELIHUX
noBepxHocTsX. JlelicTBuTenbHO, BHyTpeHHUIl o0beM VIG Haxogutcss mox BakyyMOM W,
CJIEIOBATENIbHO, O CYLIECTBY He conmep KuT Boabl. CrienuanucraM B JaHHOH 00JacTH TEXHUKH
XOpOIIO U3BECTHO, YTO BHYTpeHHUE noBepxHOCTH VIG, Tak Kak OHU He MOABEPraroTCs NeHCTBUIO
BJIATM WJIM BOJSHOTO Tapa, MO3TOMY CYIIECTBEHHO Oojiee yCTOWYMBBI MEXaHUYECKU, YeM

HapYy’KHbIE TOBEPXHOCTH.
Bei3eiBaemoe atMoc(epHbIM JaBJIEHHEM HANPSIKEHHE

[0007] BezbiBaeMble aTMOC(EPHBIM  NABJICHHEM HANPSDKEHUS  SIBJISIFOTCSL  PE3yJIbTaTOM
TIPUJIOKEHHUS] PABHOMEPHOTO JAaBieHus npubnusutenbHo 10° Ila (aTMocdepHOro napieHus) K
BHEUIHUM TIOBEPXHOCTSM CTEKJISIHHbIX NaHenel, cocTtaBsiomux VIG, Han oOTAenbHbIMU
pacrnopkamu, OCKOJIbKY BHyTPEHHHE IOBEPXHOCTH MaHeNel NoBepratoTcs AeHCTBUIO BaKyyMa,
TOTJa KaK BHEIIHUE MMOBEPXHOCTH MaHENeH MOABEpraoTcs NeHCTBHIO aTMOC(HEPHOrO NaBJICHUs,
M3rHOArOIIero JIMCTHI B HAMIPABJICHUH APYT Apyra. Hamuuue oTaenpHbIX paciopok, pa3aessiFomuX
7IB€ CTEKJISIHHbIE IaHENIH, OJHAKO, NMPENATCTBYeT KOHTAKTy ABYX CTEKJISIHHBIX IMaHenel, HO
BbI3bIBAET IIOCTOSIHHBbIE HAINPSDKEHUS] PACTSOKEHMs Ha BHEIIHUX IOBEPXHOCTSIX CTEKJISTHHBIX

naHene Hax KaxOOW OTAeNbHOM pacnopkod. BrisbiBaemMoe aTMOC(pEepHBIM aBJIEHHEM
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HamNpsDKEHUE Opl, CO3JaBaeMoe HaJa OTHEeNbHOW pacnopkod Pi Ha BHeIIHeH MNOBEPXHOCTHU
CTEKJIIHHOM IAaHEIU XOPOLIO M3BECTHO, W ISl KBAJAPAaTHOM PELIETKH OTAENbHBIX PACIOPOK,
OTAENEHHbIX OJHA OT Jpyroil maroM A, 3TO HaNnpsDKEHHE MOXKHO OXapaKTepU30BaTh
BbIpakeHueM op = 0,11 A% d? [MIla], rne d — TonmuHa cTekissHHOW maHenu. Hampuwmep,
BBI3bIBAEMbIE aTMOC(EPHBIM JaBJICHHEM HAIPSKEHUS (HANPSKEHHSI PACTSKEHUS ), IPHIIOKEHHbIE
Ha BHEIIHUX NMOBepxXHOCTAX VIG, KOTOpbIN COCTOUT U3 MEepPBOI U BTOPOM CTEKJISTHHBIX MaHesel
TONHUHON d = 5 MM U OTZIEJIbHBIX PACIOPOK, CKOMITOHOBAHHBIX B KBAAPATHOH PELIETKE C Iarom
A =30 MM, MOTYT UMeTh 3HaueHue nopsiaka 4 MIla. Pacripenenenue BbI3bIBa€MbIX aTMOC(HEPHBIM
JaBJIEHHEM HANpsDKEHUH Opl COCTOMT W3 OTHENIbHBIX 30H, PACIOJOKEHHBIX Hal KaKIOH
pacnopkoil. M3-3a TOro, 4ro KOJM4YECTBO PACHOPOK HA €IMHMIY IUIOLIAAN SIBJSIETCS JOBOJIBHO
OoNbLINM, a TaKKe JJIsT YIPOIIEHHsI pAaCUeTOB U MPEICTABIEHHUH, PaCIpeaesieHHe BbI3bIBAEMbBIX
aTMOC(epHBIM JIaBJICHUEM HANpPsHKEHUH Opi B JAHHOM JOKYMEHTE pacCMaTpPHUBAETCS Kak
HETIPEPbIBHOE PpACTpENieIeHHe BBbI3BIBAEMbIX aTMOC(EpPHBIM aBJIICHHEM HANpsUKEHUH op.
Hanpumep, VIG pasmepa 1000 x 1000 MM ¢ pacropkamu, CKOMIIOHOBAHHBIMHU B KBaJpaTHOMN

pemerke ¢ maroM A = 20 MM, copepskut k = 2500 pacnopok.

[0008] 113 ypaBHEHuUs Ui Op MOXKHO YBHIETb, YTO BBI3BIBAEMOE aTMOC(HEPHBIM AABIECHHEM
HaINpsDKEHHE, CO3/1aBaeMOe HaJ OTAEJIbHOM pacropKON, YMEHBIIAETCs IPU YMEHBIIEHUH 1Iara A
WIHM, UHBIMHU CJIOBAMH, IPHU YBEJIMYEHUU KOJMYECTBA OTAEIbHBIX pacrnopok. OaHako Kaxkaas
OTAeNbHAsI pacropka o0pa3yeT TerIOBOM MOCT MEXKIy NIEPBOil U BTOPOI CTEKJITHHBIMHU TTAHEJISIMH.
Jaxxe eciu OTAENbHBIE PACIOPKHM BBIMNOJIHEHbI W3 MATEPHUAJOB C HU3KOW IPOBOJUMOCTHIO,
TETUIONPOBOJHOCTD Yepe3 OTHEbHBbIE PACIIOPKU BCErJa BBILIE, YEM 4Uepe3 BaKyyMHBIH 3a30D.

ITosToMy yBEeNnu4YeHHEe KOJUYECTBA OTACIBHBIX PACIIOPOK YMEHbIaeT Terton3osinuo VIG.

[0009] CTtporo roBopsi, «mar A» MPUMEHHM TOJbKO JUIS XapaKTEPUCTHKU KBAJIPATHBIX PELIETOK
OTHENbHBIX PacTopoK. LIl JTaKOHUYHOCTH, ONPENEeNeHHe «Ilara A» B HACTOSLIEM IOKYMEHTE
pacrpocTpaHeHo Ha JFOOYI0 KOMIIOHOBKY PacHOpOK Kak KpaTdailnee pacCTOSTHHE, OTACISIOINee
JaHHYI0 pacmopKy OT Jiro0oW M3 cocegHUX ¢ Hed pacrmopok. [lanHoe «HeodumampHOE)
ONpENEeIeHNE YUYUTBIBAET UCXOAHOE ONpEeNeseHue, MPUMEHUMOE K KBAJPATHBIM peEIleTKaM, U
MO3BOJISIET 10 MEHBILIEH Mepe HaCTHYHO OXapaKTEePH30BaThH JIOOYI0 KOMIIOHOBKY OTENBHBIX

Pacropok.
BhI3BaHHOE TENJI0BOE HanpsaKEeHue

[0010] Bei3sBaHHbIE TEIUIOBBIE HAINPSDKEHUsS BO3HUKAKOT, KAaK TOJBKO IOSBISIETCS PA3HOCTH

TemmepaTyp mexay temmepaTrypoil T1 BHEIIHEH NMOBEPXHOCTU MEPBON CTEKISHHOW MaHEIu U
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Temnepatypoi T2 BHEIIHEW MOBEPXHOCTH BTOPOH CTEKJITHHOW IMAaHENH, €CIU NepBas U BTOpas
CTEKJITHHBIE TIAHEJIM He MOT'YT CBOOOZHO MepeMeIIaThCsl OJJHA OTHOCUTENBHO APYTOH, Harpumep,
u3-3a Nnepu(epuiHOro CKPEIUISAIOLIero YIjIoTHeHus (4) Wik 1o npuyuHe QUKCAlK MepuMeTpa
VIG pamoii. TemioBble HamnpsDKEHUs YBEIMYMBAIOTCS C YBEJIHMUEHHEM pa3HOCTEH Mexay
temneparypamu T1 u T2. TeroBble HanmpspkeHHs Gt MOTYT OBITh BBI3BaHBI HAa CTEKJISTHHBIX
naHeJssAx, Hanpumep, Toraa, korna VIG noxsepraercs [efiCTBUIO CUIIBHBIX PA3HOCTEH TeMIepaTyp
MEXIy BHYTPEHHHM M BHEIIHMM MpPOCTpPaHCTBaMH, OObMHO Tornma, korma VIG otaensier
BHYTPEHHIOIO Cpely OT BHEUIHeH cpeabl. B Hambojee KECTKHUX YCIOBHSAX PAa3HOCTh MEXKIY
BHYTPEHHEH U BHEIIHeH Temneparypamu MoxkeT nocturatb 40 °C u Gonee. Ilpu noasepranuu
JEHCTBUIO Pa3HbIX TEMIIEPATYP ABE CTEKJISTHHbIE TAHEIU PACLIUPSIOTCS NO-pa3HOMy. Tak Kak OHU
HE MOTYT CBOOOIHO MeEpeMEINaThCsl OHA OTHOCHTEIBHO APYroW M3-33, C ONHOH CTOPOHBI,
nepuepruiHOro CKPETUISIOINEro YIDIOTHEHUS U, C APYTOH CTOPOHBI, U3-3a paMbl, (PUKCUPYOIIEH
VIG, pa3Hbie TeIIOBbIE PAaCIIUPEHHSI ABYX CTEKIITHHBIX aHenel VIG n3rubaroT maHe u u, TaKuM
o0pa3oMm, CO3MAIOT HAmNpsDKeHUs. B OoTiimdne OT BBI3BIBAEMOrO aTMOC(HEPHBIM J1aBJICHHUEM
HaNPsDKEHUs, U1 XapaKTepUCTUKHU TEIJIOBBIX HAMPSIKEHUN Gt Ha BHEUIHMX MoBepxHocTsaX VIG
OTCYTCTBYE€T AHAJIUTHUYECKOE BBIPAXKEHUE, U OHU HE 3aBUCAT OT KOJWUYECTBA U KOMIIOHOBKH
OTHEJBHBIX Pacnopok. B mponosmkenue, TEIOBblE HANPSXKEHUs] Gt OTHOCSITCS K HANPSKEHUSIM
pACTsKEHUs, BBI3BAHHBIM TEMIIEpaTypPHbIM T'PAaAMEHTOM Ha BHELIHEH NOBEPXHOCTH IEPBOM
NIaHEJH, OABEPraeMo JEICTBUIO BBICOKON TEMIEPATYPhl, IIPU 35TOM TeMIIepaTypHBIN IPaJUEHT
co3zlaeTcs Mpu nojsepraHuu nepBoil nanenu VIG neicTBUIO BBICOKON TeMIlepaTypbl U BTOPOH

MaHeNU IeUCTBUIO HU3KOU TEMIIEPATYPhI.

[0011] OTnenbHbIE pacmoOpKHU AOJKHBI OBITH pacHpefeeHbl MO BHYTPEHHHM IOBEPXHOCTSIM
CTEKJISIHHBIX TaHeNel, cocrapisitoiux VIG, mist obecneueHns MeXaHMYeCKOH YCTOHYHBOCTH 1O
OTHOLIEHHIO K IO MEHbLIEH Mepe BbI3bIBAEMON aTMOC(HEPHBIM IaBJIEHUEM Harpys3ke.
bonpmuncTBO VIG K HacTosALIeMy BpeMeHH COlep kKaT OT/eIbHbIE PACIIOPKH, PacIipesieJieHHbIE B
COOTBETCTBUU C TEPHOAWYECKHMMHU CXeMaMH, OOBIYHO C KBAJPAaTHOW, LEHTPUPOBAHHON
KBaZpaTHOH WM (LIEHTPUPOBAHHON) MIECTUYrOIbHON cxeMaMu. OTHAKO TETUIOBBIC HATIPSKEHUS,
CKJIAZbIBAIOIINECS C  BbI3bIBAEMBIMH  aTMOC(EPHBIM  JaBIIEHHEM  HAINPSDKEHHsAMH, HE
pacnpenensoTcs MO IJIOCKONH IOBEPXHOCTH paBHOMepHO. (CnenoBaTenbHO, paclpeleieHnue
OTIEJBHBIX PACHIOPOK B COOTBETCTBUHU C PErYJIIPHOU NEPUOAUIECKON CXEMON MOKET HE SIBJIATHCS

OIITUMAJIbHONM BO3MOKHOCTBIO.

[0012] B noxkymente DE202011101242U1 onucan VIG ¢ pacnipeneneHreM CKOMIOHOBAaHHBIX 110

(LeHTpUPOBAHHOMN) INECTUYTOJIBHONW CXE€Me€ pAacHopoK, MPOXOISAIIMX IO BBIOLIEHCS BHYTPb
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IIMNTHYECKOH crupaiy. JlaHHas KOMIIOHOBKA ONUCAaHA KaK MPUOIU3UTENBHO CIEAYIOINas CXeMe
NOJIs HAMPSDKEHUH, CO31aBa€MOr0 CUJIBHOW HAarpy3KOW, NMPUIIOKEHHON K LIEHTPY OCTEKJICHHSL.
BaxxHbIM sBisleTCS yCUJIEHME KpaeB paclHoOpKaMH, CKOMIIOHOBAHHBIMHM IO LEHTPHPOBAHHOMU
IIECTUYTOJBHOM CXeMe, TOrAa Kak B IIEHTPAJbHON O0JacTH BaKyyMHOTO H3OJISILIMOHHOTO
OCTEKJICHHS] OTAEJbHbIE PACIOPKM CKOMIIOHOBAHBI IO IIECTUYTOJIbHOW (HELeHTPUPOBAHHOIN)
cxeMe. Pacripenenenne OTAEIbHBIX PACIOPOK, ONMMCAHHOE B YKAa3aHHOM MOJIE3HON MOJENH, KaK

MPEACTABJISIETCS, HE CIIEYET CXEME MOJIEH TETIOBbIX HAIPSLIKEHUH.

[0013] Kak obcyskneHo Bbillle, OTAENbHbIE PACTIOPKU YXYIIIAIOT TemioBbie cBoiicTBa VIG, Tak
KaK OHH OOpPa3yIOT CTOJBKO TEIJIOBBIX MOCTOB MEXKIY ABYMsI CTEKJISTHHBIMU MAHESIMH, CKOJIBKO
umMeercs: pacnopok. [losTomy kenaTeapHO YMEHBIIUTH KOJMYECTBO OTHAEJBHBIX PACHOPOK IJIs
yAy4ILIeHUs TEMJION30SALNUN U ONTUMU3UPOBATD UX PACHPENESICHUE MO TOBEPXHOCTH BAKYyMHOT'O
U3OJISILIMOHHOTO OCTEKJICHUsT Uil OOeCIeueHUs MEeXaHHUYeCKOH yCTOWMUMBOCTH. B Hactosem
U300peTeHNN  TpejiaraeTcsi  COrJIaCoOBaTh  pacIlpeleieHHe  OTHENbHBIX  PacmopoKk ¢
pacrpeneaeHueM TeIIOBBIX HAMPSLKEHUI M0 TUIOAAN BAKYYMHOTO U30JSILIMOHHOTO OCTEKJIEHUSI.
C ool menpro pacrpeneieHne TeIUIOBbIX HANPSDKEHUH ObLIO YHCIIEHHO OXapaKTepPU30BaHO IMPH
MIOMOIIY MOJAEJUPOBAHUS IO METOAY KOHEUHBIX 3JieMeHTOB (fem) muist mpoBeneHus: pas3inuuii
MeXy 30HaMH, TOJBEPTHYTHIMU NEHCTBUIO OOJiee BBICOKUX YPOBHEH HANPSDKEHUs, U 30HAMHU,
MOJBEPTHYTBIMU JIEHCTBUIO OoJiee HU3KUX yPOBHEH HAMpsDKEHUS. OJTOT U APYTHUE aCMEeKThI

HACTOSIIIEr0 H300peTeHus Oosiee moaPOOHO OMUCAHBI B CIEAYIOIUX pa3aesax.

CYIIHOCTDB U30BPETEHUA

[0014] Hacrosimee wu3oOpeTeHne OMpenenseTcsi HEe3aBUCUMBIMU IMYHKTAMH TPUJIOKEHHOU
dopmyabl M300peTeHUs. 3aBHCHUMBbIE MYHKTbI OINPENENSIOT MPEANOYTHTEIbHbIE BapHUAHTHI
OCYIIECTBJIEHUsl. B YacTHOCTH, Hacrosimee H300peTeHHe OTHOCHTCS K BaKyyYMHOMY

u3ossinuoHHoMy crekionakery (VIG), copepskaiieMy MIOCKYIO 30HY B CONEpIKaIleMy:

(a)mepByO CTEKJIIHHYIO TaHENb U BTOPYIO CTEKJITHHYIO MaHeJb;

(b)k ornenbHBIX pacmopok (P1), pactpeneneHHbIX O MIIOCKOW 30HE, W PACTIONOKEHHBIX MEKIY
NepBOH M BTOPOW CTEKJSIHHBIMH MAHEJSIMU, M TMOAJSPKUBAOIIUX PACCTOSHHE MEKIY
NepBON M BTOPOH CTEKJITHHBIMU TAHENSIMH, MPUYEM KaXKJash M3 YKa3aHHBIX OTHEIbHBIX
pacriopok (P1) onpenensier stueiiky (Ri), nmeromyro ruromans (Ai) s9elku U 00pa3yomy o
B KOMOMHALMM C sUYEHKaMH, CBSI3AHHBIMH CO BCEMH OTIENIbHBIMH PACIOPKaMH, MO3AUKY

BopoHoro, xapakrepusyemyro pacrpeneieHneM momanei siaeek, roe k € N, uk > §;
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(c)nmepudepuiiHoe yIUIOTHEHHE, FePMETUYHO YIUIOTHSIOLIEE PACCTOSHUE MEXIY IMEepBOH U
BTOPOH CTEKJITHHBIMU TAaHEJSIMU, ONPEessisi BHYTPEHHUN 00beM V, 3aKITIOUeHHBINH MEXAY
NepBOH M BTOPOW CTEKJISIHHBIMU MAHEISIMU M OrPAaHUYEHHBbIN BHYTPEHHUM NEPUMETPOM
nepr(epuiHOro CKPEIUISIOIIEro YIIOTHEHHS, ONPEAEISIIOUINM IUIOCKYIO 30HY, HMpUYeM
BHYTPEHHHMH NEPUMETP MMEET IO CYLIECTBY IPSMOYIOJbHYIO I'€OMETPUYECKYIO (opMmy,
MPOXOAALIYI0 10 AynHe L Brosp npoaosabHol ocu X1 u no mupuHe W BI0JIb TONEPEUHOMN
ocu X2, nepneHAuKyJIsIpHON npoaoapHoil ocu X1, mpudyem L > W, npu 3TOM BHyTpeHHUN

00BEM HaXOIUTCS MO BAKYYMOM.

[0015] Inockast 30Ha pa3aeneHa CieayrmuM odpa3om:

e ueThlpe yrioBele obmactu (B), kakmas W3 KOTOPBIX HUMEET TeOMETPUYECKyr (opmy
YeTBepTH Kpyra ¢ paaumycoMm Rb, kotopbiii Menbine, vem W / 2, U Kakmash U3 KOTOPBIX
LEHTPUPOBaHA HA VYIJy MPSMOYTOJbHOIO BHYTPEHHErO MepuMeTpa nepudepuitHoro
CKPETUISIIOIIEro YIIOTHEHUS; U
e JONOJIHUTENbHAsT 00macTh (A), KOTOpas OXBAThIBAET IUIOCKYHO 30HY, 32 HCKJIIOYEHHUEM
YeThIpeX YIJIOBBIX 30H, M KOTOpasi camMa pas3ziesieHa Ha:
o mepByo obnacte (AL) B BHIE MPONOIBHON MOJIOCHI, MPOXOSIIYI0 MEXKAY MEPBON H
BTOPOH YTJIOBBIMU OOJIACTSIMH, U BTOpYI 00jacTtb (AL) B BuAe MpOAOIBHON MOJOCHI
HPOXOASALIYIO MEXY TPEThel U YeTBEPTOH YIIIOBBIMH OOJIACTSIMH, IPUYEM Kakaast 00JacTh
B BUJI€ MPOOJIBHOM MOJIOCHI MIPOXOAUT BAOJb MPOAOJIBHON 0cH X1 CMEXHO C MPOJOJIBHBIM
KpaeM TIUIOCKOH 30HbI M HMEET LIMPUHY, M3MEPEHHYI) OT MPONOJBHOrO Kpas BIOJb
nonepevyHoi ocu X2, pasuyto 0,1 W;
o mepByr obnacte (AW) B BHUIE MOMEPEYHON MOJIOCHI, MPOXOMSINYI MEXKIYy MEepBOH U
TpeTbell YIJIOBBIMH 00JACTSIMU, U BTOPYIO oOnactb (AW) B BUZAE MONMEPEYHON IMOJIOCHI,
MPOXOJSIIYIO MEKAY BTOPOH M YETBEPTOH YIIIOBBIMU OOJNIACTAMH, TIPHUEM Kaskaast 001acTh
B BU/I€ MTONEPEYHON MOJIOCHI MPOXOIUT BAOJb MONEPEUHON OCH X2 CMEXHO € MONEPEUHbIM
KpaeM TIUIOCKOH 30HBI M HMEET IIHUPHHY, M3MEPEHHYIO OT IOMEPEeYHOro Kpas BIOJb
npoaoJbHoi ocu X1, paBayro 0,1 W,
o ueHtpaibHy0 007acTh (AC), OXBATHIBAIOIIYIO 30HY IOMOJHHUTENbHOU obyactu (A), 3a
UCKJIFOYEHHEM TepBOH U BTOPOi obnacreii (AL) B BUIE MPOAOJIBHBIX MOJOC M MEPBOH U
BTOpOH oOnacteit (AW) B Bz MOMEPEYHBIX MOJIOC.
[0016] 10-ii mpoueHTHSIB Splo paclpeneNeHus IUIOIaAeH s4YeeK ,MPEeNCTABISAIOUINX COOOH

AYEHKH, PACIOJIOKEHHbIE B KaXKAOH W3 ueThlpex yrioBbix obnacredt (B)? Menpme 10 -x
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npoLeHTIIeH Sacio, U SaLio, WK Sawio pacrpenesneHuil Tiomanei ssaeek, MpenCTaBIIsTFOIIIX
co0oH sYelKH, PacHoIoKeHHbIe B LieHTpanbHOM o0nactu (AC), u B ka0l U3 NepBOH U BTOPOH
obnacreii (AL) B BuIe MpOXOIBHBIX MMOJIOC, W/WIIN B K&KAOH 13 mepBoii 1 BTopoi obnacteii (AW)
B BHJI€ MTOTIEPEUHBIX MOJIOC COOTBETCTBEHHO, MPH 3TOM 3HAYEHHS SB10, SAL10 B SAW10 OTIPEIeIeHbI
0e3 ydyera mjomaneil sueek, NMPEACTaBJIIOMUX COOOH BCe sUEHKH, CMEKHbIE ¢ BHYTPEHHUM

NEPUMETPOM.

[0017] 10" mpomenTuns Sacio pacmpeneneHus IUIOmanell sueek, NPEACTABIAIOMUX COOOI

sTUEH KU, PacTojiosKeHHbIe B LieHTpabHON obnactu (AC), momxkeH ObITh O0bIne 107 mpoueHTuIIeH

Sar10 A Saw10 TEPBBIX B BTOPBIX obnacteli (AL, AW) B Buie MPOAOJIbHBIX U MOTMEPEUHBIX TOJIOC

WK PaBEeH HM.
[0018] Aueiixa (Ri) 3axmouena B obmactu (AC, AL, AW, B),

® eCII COOTBETCTBYIOLIAs OTAeNbHAs pacnopka (Pi) comep:kuTcst BHyTpH yKa3aHHOM obacTy,
1581078
® B CJIydae eCJId COOTBETCTBYIOIIAS OT/AEIbHAs PACIOPKa HAXOIUTCS HA TIEPECEUSHUU MEXKTY
neymsi obnactsimu (AC, AL, AW, B), sueiika (Ri) 3akmodena B obnactu, comepskarieit
HanOOJIBINYO OO TuIomanu (Al) ssuelky, H,

® B CJIydae eCJIM COOTBETCTBYIOIIAs OTAEIbHAS PACIOpPKa HAXOAHUTCS HAa NMEPECEUSHUHN MEXKIY
aBymst oonactamu (AC, AL, AW, B), a muomans siueiiki paBHOMEPHO pacrpenesieHa MeKay

AByMsi OOJacTsIMM, yKa3aHHas IUIOLIAAb SYEHKH HE YUMTBIBaeTcs Al ompenenenus 107

TPOUEHTUNEN Sp10, Sac100 Sar1o ¥ Saw1o-

[0019] B mpeanodTuTeIbHOM BapUAaHTE OCYINECTBJICHUS IUIOLIAAN SYEEK, MPEACTABJISIFOLINX
co0OH BCe SYEHKH, PACIOJIOKEHHbIE B Ka)KIOH M3 4eTbIpex yriioBbeIX obmacrteit (B), koTopsie
SIBJISIFOTCSA CMEKHBIMU C BHYTPEHHUM NEPUMETPOM, MEHBLIE TUIOMAAEH sTU€eK, NPEACTaBIAIOINX
co0oH Bce sUEHKH, HEMOCPEICTBEHHO CMEXKHBIE C HUMH, HJIH PaBHBI UM. B 3aBHCHMOCTH OT THIIA
pambl, HECyLel BAKYyMHOE€ U30JSILUOHHOE OCTEKJICHHE, BICOKHE TEIIOBBbIE HAMPSHKEHUSI MOTYT
COCPENOTaunBaTLCS CMEIKHO C KPasiMH YTJIOBBIX 00J1acTel. Y MeHbIIEHUE TIOIANeH siueeK B STHUX
00acTsix 0cBOOOKIAET CTEKIISTHHBIE IMAHEIH OT YaCTH BBI3bIBAEMBIX aTMOC(EPHBIM aBJICHUEM

HAIPSKEHUN.

[0020] Tax kak TerIOBBIE HANPSKEHHUSI MOTYT OBbITh CYIIECTBEHHO HIKE B LIEHTPAJIBHOM 00JacTh
(AC), uem B yrnoBeix obnactsx (B), mpeamouturtenshHo, uto 90 mnpouentuns SAC90

pacripenenieHus] TUIOIIANEeH sYeeK, MPEeACTABISIOMUX COOOH SYEeHKH, paCHOJIOKEHHBIH B
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ueHtpainbHoOi obpactu (AC) Oosbiie, yem m, ymHOkeHHON Ha 10-ii mponentmwir SB10
pacripenenieHus! IIOIMAAeH SYeekK, MPEACTaBISIOUINX COOON STUeHKH, PACIIONIOKEHHbIE B KKIOU
U3 yerbipex yrioBbix obmacter (B) (Sacoo > m Sgio), rme m > 1,6, mpeanouturensHo m > 1,8,

Oonee mpeanouTuTeabHO m > 2,0.

[0021] 3Hauyenne Rb dakTuvecku 3aBUCHT OT YPOBHS TEIJIOBOI'O HAIMPSKEHUs, OXKUIAEMOTO B
XOJIE CPOKa CITYKObI BAKYYMHOI'O H30JIILIMOHHOTO OCTeKJIeH s, 1)1 BAKYYMHOI'O H30JIsI LIHOHHOTO
OCTEKJICHHSI, TOJJIeKAIEro MOABEPraHUI0 NEeUCTBUIO CUJIbHON PA3HOCTH TEMIIEPATyp MEKIY
BHYTpPEHHEH 1 BHEIIHEW CpeaMH, YriIoBasi 00J1aCcTh C BLICOKUM YPOBHEM TEIIOBOTO HANPSKEHUS
Oyner uMeTh OOJBINYIO IMUPUHY, YTO MPHUBOAUT K OoyblneMmy 3HadeHHr0 Rb. Ha mpaktuke
npennoutuTeNibHo, 4To Rb cocraisier ot 20 % no 40 % wmupunsr W, obbraao 30 % + 5 %
mpuael W U MOXKeT cocTaBisite OT 15 % mo 35 % mmmebl L. Uro kacaercss abCONIOTHBIX

pa3mepoB, Rb moxeTt coctasisite oT 80 1o 400 mm, Oonee npeanoututenbHo oT 100 1o 300 mm.

[0022] 10" nmpouenTuns Spio Mmomazel  sueek, MNPEACTABIAIOIUX COOOH  stueiikw,
pacrojo)eHHbIe B YrioBbIX oOmactsax (B), mpenmoututenbHo cocrasiseT oT 20 mo S000 Mm?
NPEAnoUTUTENBHO OT 25 1o 3600 MM?2, Oonee mpeanourutenbHo ot 100 no 2500 Mmm?, Hanbonee
npennoYTuTenbHo ot 150 10 900 mm2. Jlns cpasHenus, 10™ npouenTrib Sacio miomaneii saeex,
NPENCTaBISIIOIMUX ~ cOOOM  sueiiku, pacmojiokeHHble B  IeHTpanbHOW obmactu  (C),
HPEeANnOYTUTENEHO cocTanisieT ot S0 1o 9000 mm2, mpeanourutensHO ot 100 1o 7200 mm2, Gonee

npexnnoyrutenbHo oT 400 no 5000 mm?, Hanbonee npeanouruTensHO oT S00 1o 1800 Mm2.

[0023] Tak kak TeruiOBbIe HAaMpsKEHHUs Bbime Ha kpasx VIG, yem B neHTpanbHOM obmactu, 90
NPOLEHTHIIH SALoo U SAwoo pacTpeAeNeHni TUIomaneil s4eek, IpeaCTaBISIOIUX COO0H TYSHKH,
pAacIoNosKeHHbIE B KAXKIOM M3 MEepBOH U BTOpOit obiacteii (AL) B BUAE MPOROJIbHBIX MOJIOC H/UITH
B Ka)XIOW W3 MepBOH M BTOpoW obnacteid (AW) B BHUIE MOMEPEUYHBIX MOJOC COOTBETCTBEHHO,
NPeanoYTUTENIbHO MeHbine 907° mpomeHTW st Sacoo pacmpeneNeHus IUIomaned sdeexk,

MIPEICTABIISIFOIIUX COOOM sTYEiKH, pAaCTONIOKEHHBIE B LIeHTpabHOM obmactu (AC).

[0024] ILmomanu (Ail) sHeek, NMepeceKarolue IUaroHajdb IUIOCKOH 30HBIL, MPEANOYTHUTENIHHO
MOHOTOHHO yBEJIMYHBAIOTCS OT YIJ1a K [EHTPY IUIOCKOH 30HBI, HEOOS3aTEIbHO BKIIFOYAst OJJHO HITH
HECKOJIBKO TUIATO TMOCTOSIHHBIX 3HAUEHHH, HE YUUTBIBAas SYEHKH, CMEKHBIE C KpaeM IUIOCKOH

30HBI.

[0025] Hacrosimee u3obpeTeHne Takke OTHOCHUTCS K CHOCOOy HW3rOTOBJICHHSI BaKyyMHOIO
U30JSIHOHHOTO  CTEKJIOMAKeTa M0 JIFOOOMY W3 TMPENbIIyIIUX TMYHKTOB, BKJKOYAOIIEMY

CJICAYHOIIUEC STallbl.
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NPEAOCTaBIIEHHE IEPBOW M BTOPOHM CTEKJSIHHbIX maHeneidl (la, 1b) ¢ wu3BecTHRIMHU
MEXaHUYECKUMH U TETUIOBBIMH CBOMCTBAMU U C 33laHHON TOIIUHOMH d;

pacder MakCHUMalbHOW IuIOmaau Al max sd4eiiku BopoHoro pans mnosnydeHus
MaKCHMAJIbHO JIOMyCTUMOTO 3HAYEHUs] BBbI3BIBAEMOIO aTMOC(HEpPHBIM aBJIEHUEM
HAaIpsKEHUs, KOTOPOEe MOKET BbIAEPKATh Kak/asl CTeK/IsAHHAs naHenb VIG, Harpumep, ¢
ucnojibzoBanueM ypasHenust op = 0,11 Ai_max / dj? [MIla], npennokeHHOro aBTOpamu
HACTOSIIETO HM300peTeHHsI, KOTOpOE aIMpPOKCUMHUPYET BBI3BIBAEMOE aTMOC(EpPHBbIM
JaBJIEHHEM HANpsDKEHUE, CO3/1aBaeMOe HaJl OTNENbHOW PAaCIOPKOM, HA OCHOBE TUIOLIATN
sTYeHKU BOPOHOro yka3aHHOW OTAENBbHON PaClOPKHU U KOTOPOE SABJISIETCS] IPUMEHUMBIM K
1r000My THITy KOMITOHOBKH OTAEJBHBIX PACIOPOK, rae dj — TOMIIKHA ePBO HITH BTOPOIt
creknssHHONW manenw (j = 1 wium 2). [Insg KOMIIOHOBKHM B BHIE KBAJPAaTHOW pPELIETKU
OTAENBHBIX PACHIOPOK IJIomans ssueiku BopoHoro Al = A2 rume A — mar. 3amena Ai_max
B YKa3aHHOM ypaBHEHUHU Ha Amax? naet op = 0,11 Amax? d? [MIla], kak mpeayioskeHo B
JUTEPATYPE;

OTIpeNiesIEHNe paclpeneieHus] OTACIbHBIX PACIIOPOK, XapaKTEPU3yEMOro MaKCUMAJIbHON
wiomaapo Al max sueek B ueHTpanbHOR obmactu (AC), u onpenmenenne 107°
NPOLEHTIIIA SAclo 3TOTO pacIpeneNeHus IUIomaneil sueek OTHAENbHBIX Pacropok B
ueHTpaiabHoi obnactu (AC);

OTIpeJieNIeHNe pPacIpeneieHUus] OTAENbHBIX PACIOPOK B MEPBOM M BTOPOM NPOJOJBHBIX
obnactsx (AL) u B mepBoii 1 BTOpOii monepeuHbix obnactsax (AW), xapakrepusyemoro 10
M IpOUEHTHISIME S 4710, Saw1o TUIOLIANEH STYEEK OTAEIBHBIX PACTIOPOK, PACIIONIOKEHHBIX
B obnactsx (AL, AW) B BuIe IPOAOJIBHBIX M MOMEPEYHBIX MOJIOC, KOTOpbie MeHbIne 10™°
NPOLEHTWIA  Saclo IUIOMIANEeH s4YeeK OTHENbHBIX pPACMOPOK, PACIOJNOKEHHBIX B
nentpanbHoi obnactu (AC), ninu paBHBI €My,

OTIpeNeNIEHNE PacTIPEIeeHUs] OTACNbHBIX PACIIOPOK B UETHIPEX YIUIOBBIX obnactsx (B), x
apaktepuszyemoro 10™ mpoueHTHneM Spio IVIOLIAJEH AYeeK OT/AeJbHBIX PacllopoK,

pacIoIOKEHHBIX B Ka/0H yrioBod obsactu (B), koTopeiit Menbine 10 — ro

NPOLEHTHUNAA Syc10, Sar10 U Saw1o TUIOLIAEH STUEEK OTAEIBHBIX PACIIOPOK, PACIIOIOKEHH
bIX B LeHTpaimbHOU obnactu (AC) u B obnactsax (AL, AW) B Bue MPONOJIBHBIX U MOTIEpPe
YHBIX I10JIOC,

NOMEIIeHNE K OTAeNBbHBIX PAacIOpOK HAa MOBEPXHOCTh MEPBOH CTEKISIHHOHN manenu (la)

COTJIaCHO BbBIMICYNIOMAHYTOMY pPacCIpEeACICHUIO0 OTACIIbHBIX PACIIOPOK W HAJOXKCHUE
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nepuepruitHOro CKPEIUIAIOLIero YIUIOTHEHUs (4) TMOBepX YKa3aHHOW IOBEPXHOCTH,
Onpenessisi NEPUMETP NPAMOYTOJIbHOU IIOCKON 30HBI,

® TpUCOENUHEHHE BTOPOil cTekysiHHOW maHenu (1b) moBepx k OTAENbHBIX Pacmopok H
nepuepuiiHOro CKPeIISIFOIIEro YIUIOTHeHUs1 (4), OCTaBjsis 3a30p, PAaCHOJIOKEHHBIH
MEKIy MEepBOW W BTOPOW CTEKJISIHHBIMU TMAHENSIMH W OTPAHUYEHHBINH nepudepuiiHbIM
YIUIOTHEHHEM,;

e OTKaYMBaHUE ra3a M3 3a30pa MEXAy IMepBOM W BTOPON CTEKJISHHBIMHU MaHEISIMU JJIs

JNOCTHKEHUS TaBJieHus1 Hibke | mOap,

npu 3TOM Sp1o OMPEAEIISIIOT Oe3 yueTa siueeK, CMEXKHBIX C KpaeM MPsIMOYTOJIbHOM TUIOCKOU 30HBI,

U TIPH 3TOM Sy;19 U Spprio OTIPEnessitoT 0e3 yuera siueek, CMEXKHBIX ¢ KpaeM IMPsIMOYTOJbHON

ILJIOCKON 30HBIL.

[0026] Criocob MOKeT MOMOTHUTEIPHO BKITFOUATh CICAYIONINE STAITbI

e omnpenenenne 90T mpomeHTHWNA Saceo IUIOMAAEH S4YEeK OTAENBbHBIX PACIIOPOK,
pacronokeHHbIX B IieHTpanbHoi obnactu (AC); u

® OmpeneseHHe pacIpeneNeH s OTACIbHBIX PACIIOPOK B YEThIPEX YIIIOBbIX oOmacTsax (B),
xapakrepuszyemoro 10™ mpouentunem Sg,y Momaneil sueeK OTHAENbHBIX PACIOPOK,
PacIONIOKEHHBIX B KaXXKIOH yryioBoit obnactu (B), koTopelii MeHble, 4eM dacTHoe 1 / m,
yMHOkeHHOe Ha 90 mpoueHTHmb Sacon TJOmAnel sueek OTAENBbHBIX PACHOpOK,
pacronokeHHbIX B IeHTpajdbHOl obmactu (AC), wiam paBeH emy, rme m > 1,6,

NpeanoyYTUTeNIbHO m > 1,8, Oonee mpeanouTUTeNbHo m > 2,0.

KPATKOE OITUCAHUE ®UT'YP

[0027] dnis Oonee MOJTHOTO MOHMMAHUS CYIITHOCTH HACTOSIIIIETO U300pPETeHHsI 1eIaeTCsl OTChLITKA
K CJIenyrlleMy MOApOOHOMY OIMUCAHUIO B COYETAHWU C CONMPOBOAUTEIBHBIMU TpapUueCKHUMHU

MaT€pHraaMu, Ha KOTOPbIX:

Ha ¢ur. 1 MOKa3aH BaKyyMHbIH U30ysnoHHbIN cTreknonaker (VIG) (a) B Bune criepeny, (b)

c yBenmuerneM ¢ur. 1(a) B yroy VIG u (¢) B monepeuHoM paspese;
Ha (ur. 2 MOKAa3aH NPUMEP pacHpeneeHus TEMIOBbIX HANPSKEHHUI,

Ha (ur. 3 NIOKa3aHbI IPUMeEPBI MO3anK BopoHoro 1 (2) IEeHTPHUPOBAHHON MIECTUYTOJIBHOM

peleTKH OTAEIbHBIX pactopok H (b) CIy4aifHOro pacrpeneaeHns OTASIbHBIX PACIIOPOK;

Ha (ur. 4 MOKA3aHO [IEJI€HHE IUJIOCKOM 30HbI, HCIOJNB3YEMOE Ul XapaKTePUCTUKU
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pacripenenenus roiomaznei ssueek VIG cornacHo HacTosieMy H300pETEHHUIO, Ha YEThIPE YIJIOBbIE
obnactu (B), uenrpanbayio obmacte (AC) u obnmactu (AL, AW) npononbHbIX U MONEPEeIHBIX

T0JIOC;,

Ha ur. § nokaszan npumep VIG, coapepkamero pacnpeneieHue OTAEIbHBIX PaCIOPOK
COrJIaCHO HacTosiemy u3o0pereHuto (a) B Bume crnepenr u (b) B TakoM ke BHAE C

COOTBETCTBYIOIIUMH stueiikamu BopoHoro u obnactsimuy,

Ha ¢wur. 6 MOKa3aHO pacmhpeneseHue momanei sueek ¢ 10™, 50™ u 90™ npoueHTUnsAMY,

yKa3aHHBIMHU Ha TpaduKe;

Ha ¢wur. 7 NpEeACTaBJICHA TAONWYHAS 3aMUCh TEOMETPUUECKUX (POPM PAa3IMUYHBIX SYEEK B
Kaxnoi obmactu, ux riomaned (Al) MOBEPXHOCTH, MX paHra i B YNOPSOOYCHHOM CITHCKE
3HAYeHHH, 3HaUeHue n° paHra, coorsercrByromero 10™ u 90™ mpoueHTUISIM, ¥ 3HAYECHUS

wiomaner 107 u 90 npouenTunei;,

Ha ¢wur. 8 NIOKa3aHO pacmpeneneHue romanen siueek oonacreid B, AC u AL ms VIG no
¢ur. 5;
Ha ¢wur. 9 nokazaH rpaduk ruomaned Ai s4yeek Ans sdeek BOpOHOro, mepecekaroumx

nuaroHanb D;

Ha ¢ur. 10 moka3aHbl 4eTbIpe BapHAHTA OCYIIECTBJICHUS PACIpPENETeHHH PaclopoK COIrJIACHO

HACTOSIIEMY U300PETEHHIO,

Ha ¢ur. 11 mpencraBieHbl CPaBHEHMs HAMPSDKEHUH, MPHIOXKEHHbIX mo auaroHamu VIG (a)
COIJIACHO HACTOsIIIEeMy H300peTeHuto, (b) COrylacHO H3BECTHOMY YPOBHIO TEXHHUKH, (C) COTJIACHO

aNbTEPHATHBHOMY BapHAHTY OCYIIECTBJIEHUS HACTOSIIErO U300pETEHUSI.

NOAPOBHOE OITMCAHUE U3OBPETEHUA

[0028] Hacrosiimee wu300peTeHHe OTHOCHUTCS K BAaKyYMHOMY H3OJISIIIUOHHOMY CTEKJIOTIAKETY
(VIG), comepxkaieMy IJIOCKYIO 30HY U COAEpIKAIEMy IMEPBYH CTEKISHHYIO maHenb (la) u
BTOPYIO CTEKJITHHYIO TlaHesb ( 1b), kak mpommmrocTpupoBano Ha ¢ur. 1(c). k oTnenbHbIX pacriopok
(Pi) pacnpeneneHsl MO IJIOCKOH 30HE, U PACIIONOKEHBI MEXKAY MEPBON M BTOPOH CTEKJITHHBIMHU
NaHeJSIMH, U MIOANEPKUBAIOT PACCTOSIHUE MEKYy MEPBOM U BTOPOI CTEKJITHHBIMU TaHessiMu (1a,
1b), rne k € N, m k > 8, mpennmoururensuo k > 100, 6onee nmpennouturensao k > 400. Ha ¢ur. 1(a)
NOKa3aHO LEHTPUPOBAHHOE IECTHYTOJIBHOE pacpesieieHre OTAeNbHBIX pacropok VIG cormacHo
U3BECTHOMY YPOBHIO TeXHUKHU. Kak 00CyskeHO BbILIe, IIar A B JAHHOM JIOKYMEHTE ONPeNessieTCsI

KakK KpaTqaﬁmee pacCTOAHUE MEXKAY ABYMs CMECKHBIMU  OTACJIBbHBIMU  paCIliOpKaMU.
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Ilepudepuiinoe ckperusaonee yIuloTHeHHE (4) TePMETUYHO YIUIOTHSET PAacCTOSHUE MEXIY
NepBOIl U BTOPOH CTEKJISIHHBIMU ITaHENSMU, ONpenAessisi BHYyTPEHHUH 00beM V, 3aKIOueHHBIN
MEXIy NMEepBOH U BTOPOI CTEKISIHHBIMU MAaHESIMU U OrPaHUYEHHbIH BHYTPEHHUM MEPUMETPOM
nepu(GepuiHOro CKPEIUIIOIEro YIUIOTHEHHsI, ONPENeNIOlINM IUIOCKYI0 30HY. BHyTpeHHwui
HepUMeTP MMeEeT IO CYLIECTBY MNpPSIMOYTOJBHYIO I'€OMETPHUYECKYI0 (OpMy, HMPOXOMSILIYIO IO
mmHe L Bpons mpoponbHON ocu X1 m nmo mupudne W BOonb mnomnepedHoll ocu X2,
NepHeHINKYJIApHOH mnponosbHOM ocu X1, mpuuem L > W, mpu 5TOM BHYTpeHHHH 0O0beM
HAXOAWTCA TON BakyymoM. Ha mpakrtmke, ¥ kak mnpowurocTpuposano Ha ¢ur. 1(b),
nepudepruiiHoe CKPEIUISIoIIee YIUIOTHEHHE MOKET He 00pa30BbIBATh OTUETJIUBBIC MPSIMbIE YTJIbI
Ha Yrjax, Tak KaKk OHO MOXKeT 0Opa3oBbIBaTh PajANyC KPHBHU3HBL BHYTpeHHHMI mepuMeTp H
IUTOCKAst 30Ha PACCMATPHUBAIOTCS KAK BITMCAHHBIE B MPSIMOYTOJBHHK ¢ yriamu (cs) 90° (cp. benast
NyHKTUpHAs JTHHAA B yruy (cs) mo ¢ur 1(b)). B nponomkeHue, mpu reoMeTpryecKol OTChUIKE K
MPSIMOYTOJIBHHKY, CBSI3AHHOMY C TJIOCKOW 30HOM, TaKOW Kak yro (cs) wim auaroHais (D), Takas
OTCBUJIKA JIENIAETCS B OTHOLICHWH YKa3aHHOTO NPSIMOYTOJIbHHKA, B KOTOPBIA BIHMCAHA IUIOCKAS

30Ha.

[0029] Pa3smeprr VIG, cornmacHO HactosimeMmy H300pETeHHIO, BKIIIOYAIOT 3HAYEHHs JJIHMHBI L,
npeanoutuTenpbHo coctasisiromue ot 1000 no 5000 mm, npeanouturensHo oT 2000 1o 4000 mwm,
u 3HavyeHus mmpuHel W, coctasisiromue ot 500 o 3000 MM, npeanoyturensHo or 1000 mo

2500 mm.
PacnpenesieHue Ten0BbIX HANPSIKEHUH

[0030] Ha ¢ur. 2 mnoka3aHO rpaduyeckoe TNPEACTaBICHUE PACHPENCTICHUs] TEerJIOBBIX
HanpspkeHui ot mo uerBeptu VIG, 3ahUKCUpOBAHHOTO B NEPEBSIHHON pamMe M UMEIOLIEero JUTHHY
L u wupuny W, npudyem L = W = 1000 MM, 00pa30BaHHOTO ABYMsI CTEKJSITHHBIMH TAaHEISIMHU
TOJIUMHOW 5 MM, MOABEPracéMbIMHU AEHCTBUIO PA3HOCTH TEMIIEPATyp MEXIy BHYTPEHHUM H
BHeImHUM mnpoctpancTBamu B 40 °C. Ha ¢ur. 2 mpencraBieHO pacnpeneiieHHe HanpspKeHUH
pacTsbKeHHUs, BbI3BaHHBIX Ha BHEUIHeW mnoBepxHocTH mnaHenu VIG, koTtopas moasepraercs
NOeNCTBHUIO O0Jiee BBICOKOU TeMIIEpaTyphl. Y POBHU HANPSKSHUH YBEIMUHUBAIOTCS OT OEJIOl 30HBI,
cooTBeTcTByrOIeld mnpudmmsutensno 0 MIla, 1o camoil TeMHOW 30HBL, COOTBETCTBYIOLIEH
npubnusutensHo 24 MIla. DTy naHHBIE SBISIOTCS OPUTMHAJIBHBIMU M TIPEACTABISIIOT COOOH
pe3yJibTaT BHyTpeHHel 00paboTKu aBTOpaMu HacTosMero uzooperenus. Kak oOCy» IeHO BhIIIIE,
IUIl OTAETBHBIX PACIOPOK, CKOMIIOHOBAHHBIX B KBAJPAaTHOH pemeTrke ¢ maroM A = 30 mw,

BBI3bIBAEMOE aTMOC(HEPHBIM JIaBJICHUEM HaNpPsDKEHHE Op MOXKET UMETh 3HaueHue rnopsiaka 4 MIla.
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JeneHue nJI0CKOI 30HBI

[0031] I oTpaskeHusl pacnpenesieHHs] HAnpsDKEHUM, IUIOCKYK) 30HY MOKHO pasfejuTb Ha

HECKOJIbKO YYaCTKOB, BKJIFOYAKOIINX:!

e uerhlpe yrjoBble obmactu (B), kaxnas M3 KOTOPBIX HMEET IeOMETPHYECKYIo (opmy

4eTBEepPTH Kpyra ¢ paguycoM Rb, koTopblii MeHblne, yeM W / 2, U NPEANOYTUTENIBHO C

pamuycom Rb, koTopsiii MeHblne, uem W / 10, u Kakaast U3 KOTOPbIX LEHTPHUPOBAHA HA

Yy TpsSMOYTIOJbHOTO BHYTPEHHEro NepumMeTpa nepudeprilHoro CKperusiroLero

yIUIOTHEHUS (4);

® JIOTIOJIHUTENIbHYK 00JacTh (A), OXBAaTHIBAIOUIYIO IUIOCKYIO 30HY, 3a HCKIIIOUEHUEM

YeThIpEX YTJIOBBIX 30H. JomonHUTENnbHY 001acTh (A) OOMOJHUTENBHO AENST HA TPH

nono0iacTu:

o

nepByto obsacte (AL) B BUAE MPOIOIBLHOM MOJIOCHI, MPOXOISIIYI0 MEKIY MEPBOM
¥ BTOPOH YIJIOBBIMH 00JAacTMHU, U BTOPYI0 00iacTh (AL) B BHIEe MpomoNbHOI
TMIOJIOCBI, TPOXOJSINYI0 MEXKAY TPETbeld M YEeTBEPTOH YTJIOBBIMHU OONACTSIMH,
npudeM Kaxzaas oOnacTb B BHIE MNPOAOJBHOM IOJNOCHI TNPOXOAHWT BIOJb
npoaoapbHOU ocu X1 CMEXHO C MPOAOJIBHBIM KPaeM IUIOCKOW 30HbI U MMEET
LIMPHUHY, U3MEPEHHYIO OT MPOAOJIBHOIO Kpasi BAOJIb MONEPEUHON OCU X2, PaBHYIO
0,1 W;

nepByo obnacts (AW) B Buzie MONEPEYHOH MOJIOCHI, MPOXOIAIIYI0 MEXy epBOH
U TPEeThel YIJIOBBIMU OONACTSIMH, M BTOPYI0 obnactb (AW) B BHIE MOMEpPEeUHOM
TIOJIOCHI, TMPOXOASIIYIO MEXAy BTOPOW M YETBEPTOH YIJIOBBIMU OOJACTSIMH,
npu4YeM Kaxjaas oONacTh B BHIE IONEPEYHOW TMOJOCHI TMPOXOAMT BAOJb
NONepevyHON ocu X2 CMEXHO C IMONEPEYHBIM KPaeM IUIOCKOW 30HbI U HMEET
IIUPHUHY, U3MEPEHHYIO OT MOMEPEYHOro Kpasi BAOJb MPOAOJIbHON ocu X1, paBHYIO
0,1 W; u

neHTpanbHy0 00macTh (AC), OXBaTHIBAIOLIYIO 30HY IOIOJHHUTEIBHOH oOmacTu
(A), 3a HCKIIFOYEHNEM TIepBOI U BTOpoii obnacteli (AL) B Buie MPOIOIBHBIX ITOJIOC

W TIepBOM U BTOpOi odbnacteit (AW) B BHIIE MONEPEYHBIX ITOJIOC.

Mo3auka BopoHnoro

[0032] Kaxxnast oTenbHas pacropka OKa3bIBAET OMOPHOE BO3AEHCTBUE HA CTEKJISIHHbBIE NTAHENIN B

HaHHOﬁ 30HEC BJIMAHUA, OFpaHI/I‘leHHOfI 30HaMH BJIMAHHA COCCAHUX OTACIIbHBIX PACIIOPOK. TaKYIO

CUTYalMI0 MOXHO OIMCaTb C HCIOJNB30BaHUEM siueek BopoHoro, o0pasyroomux MO3auky
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Boponoro. B matemaTuke mo3anka, uiu nuarpamma, Boponoro npezncrasisier coOoit pazdonenue
IUIOCKOCTH Ha OOJNaCTM Ha OCHOBE pPACCTOSHUS [0 TOYEK B KOHKPETHOM ITOAMHOXECTBE
IUIOCKOCTH. DTO MHOXECTBO TOYEK 00pa3oBaHO K OTHENBbHBIX PACIOpPOK, PACIpeAeeHHbIX IO
IUIOCKOW 30He. JIJisi KakaoW OTHENbHOW pPAachoOpKH HMMEETCsl COOTBETCTBYIOIIAs OOJIacTb,
COCTOsILIAsT U3 BCEX TOYEK, Oojiee OMM3KUX K JAHHOM OTAENBHON PaCIopKe, YeM K JIF0OOH APyTroM.
Otu obnactu HazbiBarOTCs «sueiikamu (Ri) BopoHOro», mim mpocTo «sT4erKaMmuy, UMEFOIIHMH
wiomanb (Ail) sueiiku, KOTOpasi OmpenessieT 30HY BIHUSHUS KaKIOW OTAENbHOW PaCIOpPKH.
Mosauka Boponoro, oOpasoBanHasi k siueek, xapakTepusyeTcsl paclpeneiieHHeM IUIomanei
stueek. [lnomann (Ai) siueek Mo3aukun BOpOHOTO yBETHMUUBAIOTCS € YBEJIHUEHHEM KOJHUYECTBa kK
OTJENbHBIX PACIIOPOK Ha eAuHULY oianu. Hanpumep, nepsriit VIG unu nepssiii yuactok VIG,
comepskauuii kKonndecTBo k1 OTAENBHBIX PaCOPOK, KOTOPOE MEHbLIEe KomndecTBa k2 OTeNbHBIX
pacniopok BToporo VIG wummu Broporo yuactka VIG, xapakrtepusyercs pacrnpeneieHHueM
IUIOIIAACH STYeeK, UMEIOIUM OOJBIIYIO CPEIHIOK IJIOMIAAb sTYeiKH, YeM Bo BTopoM VIG min Ha

BTOpOM yuactke VIG.

[0033] Ha ¢ur. 3 mokasansl 1Ba npumepa Mmo3auk Boponoro. Ha ¢ur. 3(a) npommntroctpupoBana
Mo3anka BOpoHOro pererku oTaenbHbIX PacropoK, CKOMIIOHOBAHHBIX € PErYJISIPHBIM IIAaroM A B
COOTBETCTBUHU C LIEHTPUPOBAHHBIM LIECTUYTOJIbHBIM pacmnpeneneHueM. Bee sueliku Boponoro
SIBJSIFOTCSl IIECTHYTOJBHBIMUA C OJMHAKOBBIMH pPa3MepaMHd U C LEHTPHPOBAHHOH B HHX
COOTBETCTBYIOLIEeH oTaenpHON pacnopkoil. Ha ¢wur. 3(b) nmokaszana ciy4aiiHasi KOMIIOHOBKA
OTAENbHBIX PACIOPOK. BUIHO, 4TO ¢ JaHHBIM pacmpenesneHreM OTHENbHBIX PaclopoK JIFOOOro

THUIA MOXKHO CBSI3aTh OJIHY M TOJIbKO OHY Mo3auky Boponoro.
IIpouenTHIBL

[0034] Kax npounmoctpuposano Ha ¢ur. 6, P nponentuns ciucka us N 3HaueHuii niomaeit
sTYEeeK, YIOPSIOUEHHOTO OT HAMMEHBLIETO K HanOOJIbIIEMY, B JAHHOM JTIOKYMEHTE OIPeesieTCsI
KaK HaNMEHbLIee 3HAYCHNE B STOM CIHCKE, JJIsi KoToporo He Oonee P % maHHBIX CTPOro MeHbIIe
YKa3aHHOT'O HaNMEHBIIErO 3Ha4eHus1, U 10 MeHblnel Mepe P % n3 N 3HaueHull niuomanen ssueex
MeHbIlle 5TOr0 HaUMEHBILIEro 3HAYeHMsl MM PaBHO eMy, rae P cocrasnser or 0 mo 100. PH
MPOLICHTWIb YMOPSAOYEHHOrO0 Cnucka u3 N 3Ha4eHUH IUIOWAaAed sS4eeK MOXKHO IOJIy4YHThb
METOOM OJIIKAMIIEero paHra, KOTOPBIA COCTOUT B ONPEAETICHUH COOTBETCTBYIOLIETO PaHra n Jyis
k ynopsinouennsix 3Hauernii no ¢opmyse n = N P/ 100. Ecnu 3HaueHne n, moIy4eHHOE MO 3TOM
dopmyie, He ABISETCS LENbIM YUCJIOM, TO N OKPYIVIAIOT A0 OmKaillero Leiaoro. 3HadeHue

wiomanyu siaelikun  P™®  mpoueHTHNisE mpeacTaBiisieT coOOW  3HAUYCHHE, IePEUHCIICHHOE B
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(okpyrsieHHOM) n™ paHre ynopsigo4eHHOro cnucka u3 N 3Ha4eHul miomaaen siaeek. ScHo, uTo
npu N < 100 BO3MOKHO HCIIOJIb30BaHUE OIHOTO M TOTO K€ 3HaYeHHs AJs1 Oojee 4eM OIHOro
npouenTuns. 50 npoueHTunb HasbiBaeTcss Menuanoii, u 17 u 100™ npouenTunn onpenenstorcs

KaK HauMEHbIIIee U HAaUOOJIbIIIee 3HAUEHHUSI B ynopsaao4€HHOM CITUCKE COOTBETCTBECHHO.

[0035] Hanpumep, co ccouikoii Ha ¢pur. S(b) uTabmuiy (a) no ¢ur. 7, B yrioBoi odiacTu paguyca
Rb 3aksroueno 12 siueex Boponoro. Umerotcst 11 poMOOB, Kask/aplii U3 KOTOPBIX UMEET ILIOIA b
sueiikn Ai(B) = %2 A% roe 1 = 1-11, u ogHa siueiika umeeT GOpMy TOMHKA C TUIOMAABIO STYCHKH
A12(B) = 5/8 A2, roe A — mar KBaJpaTHOM PELIETKH PACcCHOPOK, MPUCYTCTBYIOIINX, HAPUMED, B
obmactu (AL) B Buae mpononbHoii mosnockl 10 mporentuns 3Toro crucka us 12 3HaueHHi,
MOJIY4EHHOTO MeTOonoM Ojrkaiiinero panra, paBeH Al(B) = Y2 A2, 4ro mpexncrasisieT coOoit
3HaYeHHE TUIOIIA/IH, TepeuncieHHoe B n™ panre, rae n =N P/ 100 =12 x 10/ 100 = okpyrieHue
(1,2) = 1. Ananoruuno, 10° mpoueHTIIN HEHTPATbHON 00JIaCTH MPENCTABIISIOT COOOH 3HAUECHNE
TUIOMIAU, IEPEUNCIICHHOE MPH paHre n = 3, kotopoe paBHO A3(AC) = A% OxHa stueiika Boponoro
obmnactu (AL) B BUIe mpononbHON 1MONIOCH! IMeeT (GopMy AOMHKa C ruromanbko sueiiku A1(AL)
=% A, 1 6 sueexk BOpoHOro SIBISIOTCS KBAAPATHBIMU U UMEIOT Tutomanb Ai(AL) =A% roe1 = 2—
7. Cnenosarenbho, 10 npouentuns o6nactu AL paBeH % A2 Bce 3Tu pe3yJsibTaThl CBE/IEHbI B

tabnuupl (a)—(c) mo ¢wur. 7.
Pacnpenenenne niomaneii siueex

[0036] ITpocThiM pemeHHeM AJisi MOBBILIEHHUsS CTOMKOCTH K aTMochepHomy maenenuto VIG,
BBITOJIHEHHOT'O U3 CTEKJITHHBIX NTaHeJel 3aJaHHOHN TOJIIMHBI, SIBJISIETCS YBEIUYEHUE KOJIMYECTBA
otaenbHbIX pacrnopok (Pi). OnHako yBenUYEeHHE KOJMYECTBA OTAEIbHBIX PACIOPOK YXYIIIAET
Teron3ossiuoHHble cBoiicTBa VIG. C 1enbio yMeHbIIEHUS KOJINYeCTBa OTAEIbHBIX PACIIOPOK U,
TAKUM 00pa3oM, YJIy4IIEHHs TeTUIOU30JSIHOHHBIX CBOMCTB VIG U B TO ke BpeMsi ONTHMHU3ALIH
pacripeneneHusi OTAEIbHBIX PACIOPOK IO IUIOCKOW 30HE Ui oOecneueHus] MEeXaHHYeCKOU
CTOHKOCTH K BbI3bIBAEMBIM aTMOC(HEpPHbIM JABJICHHEM HANPSOKEHUSIM W K TEIJIOBBIM

HaIPsZKEHUAM, B HACTOSALEM I/1306peTeHI/II/I NPEAJIOKEHBI CJICAYOIIUE yCIIOBUA.

[0037] 10" npouenTtuns Sy, pacnpeneneHuss Miomanel sueek, MPeACTABIAIOIUX COOOI

sTUEHKHU, PACIIONIOKEHHBIE B KQXKIOM M3 YeThIpeX yriIoBbIX obnacteil (B), MmeHbine

e 10™ mpoueHTmwiel Sacio paclpeneNeHuil IUIOMAAel sibeeK, MPEeACTaBISIOMUX COOOU

SYEHKH, PacIioNIO’KEHHbIE B LieHTpasbHOU obnacth (AC), u

o 10™ mpoueHtuneit Sy;,o pacmpenesieHud IUIOMANel sueeK, MPEACTABIISIOMNX COOOH
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sUEHKU, PACIONIOKEHHbIE B KaXIOoH W3 mepBoil u Bropoid obmacreli (AL) B Bume

MIPOAOIBHBIX TOJIOC, W/ WIH

e 10™ mpouentunedi Sy paclpeneneHuil MIoIanei siueek, MPeACTABISIOINX COOOM
SYEeHKH, PaCHOJOKEHHblE B KaKIAOH W3 mepBoH W BTOpoil obmacteit (AW) B Buze

MOMNEPECUHBIX ITOJIOC.

[0038] 3Hauenne 10" mpoueHTHNss Sacio pacmpeneNeHuil MIoanel siueeK, MPeaCcTaBIISIONNX
coOOH stueliku, pacmojiokeHHble B LeHTpainbHOH obmactu (AC), Gompme 10™ mpouentuien
Sar10 A Saw10 TEPBBIX B BTOPBIX obnacteli (AL, AW) B Bue mpOIOJIbHBIX H MOMEPEYHBIX MOJIOC

WJIU paBHO UM,

[0039] 3navuenuss  Sgig,Sar10 USaw1o  OmpeneneHsl  Oe3  yuyera  IUIOMIAfeH  sTUEEK,
NPEACTABISIIOIUX COOOH BCE SYEHKM, CMEXHBbIE C BHYTPEHHHM IEPUMETPOM (Cp. TEMHBbIE

3aIITPUXOBAHHBIE SUEHKH MO KpasM 4YeTBEPTH OCTEKJEHHs, NPOHIUIIOCTPUPOBAHHBIE Ha
¢ur. 5(b)).
[0040] Aueiika (Ri) 3axmouena B odnactu (AC, AL, AW, B),

® eClM COOTBETCTBYIOINAs OTAeNbHas pacrnopka (Pi) comepkutcs BHYTPH YKa3aHHOM
obyiacTH, Wi,

e B Cllyyae €CJIM COOTBETCTBYIOINAs OTAEJbHAs pPAclopKa HAXOAMTCS Ha MEePEeCeYeHHH
mexkay neymsi oomactsimu (AC, AL, AW, B), sueiika (Ri) 3akmoueHa B obmacrw,
comeprkaiiei HauboNbLIyIO Ao miomanu (Sk) sueliku, u,

e B Cllyyae €CJIH COOTBETCTBYIOLIAs OTHEJbHAs PACIOpKa HAXOAUTCS Ha TepecedyeHHH
mexxay nsyms obmactsamu (AC, AL, AW, B), a momans sS4elku paBHOMEPHO

pacmpeneneHa MEXIy ABYMsI OONACTSMHU, YKA3aHHAS IUIOMAAb STYEHKH HE YYUTHIBAETCS

nnsa onpenenenus 10™ npouentunedt Sg10, Sacior Sari1o ¥ Saw1o-

[0041] ITnomanyu sueek, MPEACTABISIOMUX COOOH BCe SYEHKH, PACIOJOKEHHBbIE B KAKIOW U3
4eThIpex yIJIOBBIX objacteii (B), KOTOpbIe SIBISIOTCS CMEXHBIMH ¢ BHYTPEHHUM TMEPUMETPOM,
MEHBIIIE TIOMIAIeH sTYeeK, MPENCTaBJSFOIINX COOOM BCE SYSHKH, HEMOCPEICTBEHHO CMEKHBIE C

HUMHU, UJIN paBHbI UM.

[0042] Ha ¢wur. 5(a) mpoMIUTFOCTPUPOBAH BAPHAHT OCYLIECTBIEHMS HACTOSIIEro M300peTeHUs,
nokaspiBaroluii  4yerBepth  VIG ¢ ompeneneHHbIM  paclpenesieHHeM  Pacropok,
XapaKTEPU3YIOIUMCS MEHBIIUM IIAaroM B YIJy, U OOJBIIMM INAroM B LIEHTPAJbHOW 30HE, U

IPOMEKYTOYHBIM LIArOM MEXIY STUMH JABYMs 30HAMU. JTO paclpeneneHne NpUOIH3UTEIbHO
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COOTBETCTBYET PACIPEACNICHUIO TEIUIOBBIX HAIMpPsDKEHUH MO IJIOCKOHN 30HE, MpUMep KOTOPOro
npowurocTpupoBad Ha ¢ur. 2. lLleHtpanpHas 007acTb € HAaUOOJBIIMM INaroM MEXIy
OTIENbHBIMU PACIIOPKaMH JOJDKHA UMETh TaKHe pa3Mepbl, YTOObI BBIAEPKUBATH B OCHOBHOM
aTMoc(epHOe aBJieHHE, MOCKOIbKY TETIOBbIE HAMIPSKEHHS B 3TOM 00J1aCTH MOYTH PABHBI HYJTHO
(cp. ¢wur. 2). HaumeHplume Imard COCpPeNOTOYEHBI B yriax, noromMy uto VIG nomkeH
BBIACPKHUBATDH KOM6I/IH3.L[I/I}O BbI3bIBACMbIX aTMOC(I)eprIM OJaBJICHUEM U TCIJIOBBIX Hal'[pﬂ)KeHI/Iﬁ

OONBLION BEIUYHHBI B YTJIaX.

[0043] Ha ¢ur. 5(b) npommnroctpupoBan ToT ke VIG (ero ueTBepTh) ¢ TEM Ke pacripenesieHueM
OTIENBbHBIX PACHoOpoK, 4To U Ha ¢ur. 5(a), ¢ ykazanuem yrioBoil odnactu (B), meHTpaibHOIM
obnactu (AC) u obnacreii (AL, AW) B BHIe NPOAOTIBHBIX U MOMEPEYHBIX MOJIOC, & TAKXKE TYEeK
Boposnoro otaenbHbIx pacniopok u quaroHanu D. Ha wmoctpamuu Rb = 0,25 W. Ha npakrtuke
Rb moxer cocraBnsate oT 20 % no 40 % mupunsl W, 00bruHO 30 % + 5 % mupuner W. Ilo
CPaBHEHHIO C JJIMHOHN IUIOCKOi 30HBI Rb MoxkeT coctaBisath ot 15 % 1o 35 % mmmubl L npu L #
W. Pagnyc Rb yrmoBeix obnacreii mpeamoururensHo coctamisier or 80 mo 400 mMm, Oomnee
npeanoututensHo or 100 go 300 mm. Benmumna Rb CHIIBHO 3aBHCHT OT YpPOBHSI TEILIOBBIX
HanpspkeHuH, Ha koTopble VIG paccunTaH, 94TOObI BhIIEPKUBATh UX MexaHIUecKu. [1pu BbICOKHX
TpeOOBaHMUAX K TETJIOBOMY COIPOTUBJICHUIO 3HaueHne Rb yBennunBaeTcs, Toraa Kak npu HU3KUX

Tpe6OBaHI/IHX K TCIJIOBOMY COIPOTHUBJICHUIO 3HAYCHUE Rb moxer YMEHBbIIATHCA.

[0044] Ha ¢ur. 8 mnpomyuroCTpUpOBaHbl pacHpeneseHus IUIOManeld sSYeeKk BaKyyMHOI'O
U30JISILIMOHHOTO OCTEKJIEHHS], MTPOUJUTIOCTPUPOBAHHOrO Ha (ur. 5, B yriioBbix obnactsx (B) (=
Oenble KPy>KKH U KOPOTKasl My HKTUPHAS JIMHUS), HeHTpanbHOH obnactu (AC) (4epHble KPYIKKH U
crutomHasi JuHus) u obnactu (AL) B Buae npomonbHO# monock! (Oenble KBaapaThl U JJIHMHHAS
nyHKTUpHas uHus). Ha rpaduke ykazanel 3HaueHus: 10 u 90 npoueHTmiel miomanei sueex

B YKa3aHHBIX O0JIACTSIX.

[0045] OrtnenbHbIe pacopku, yuuTbiBaeMbie Aiist onpenenenus 107 npouentuns Spio B-obnac
TH, Ha ur. 5(b) 3amTpuxosansl. [Lnomany sueek, mpeacTaBasomuX coboil Bee siueiiku Bopono
0, KOTOPBIE SIBJISIFOTCS CMEKHBIMU C BHYTPEHHUM NIEPUMETPOM, HE YUUTBIBAIOTCS U 0003HAUEHBI
Ha ¢ur. 5(b) TemHoIi 3amTpUXOBaHHBIN 30HOH. B mpumepe no ¢ur. Sasaruna srueex Bopororo p
aCCMaTPUBAIOTCS TOJNBKO Jutst onpeneierus 10™° npouenTmis Spio B-o0nactu: onuHHAAIATh KBA
IPaTHBIX SYEEK C IUIOIMAAbIO TueKl Al = %2 A% 1 ofiHa siuelika B popMe JOMHUKA C IJIOLIAIbIO0 59

eiiku Al = 5/8 A?, xak yka3ano B Tabimue (a) o ¢ur. 7. Kak ykazano B Tabauue o ¢ur. 7 u npo

wimroctpupoBado Ha ¢wur. 8, 10" mpouenTwibr S B — o6Jiactu B ipuMepe no our. 5
) B10
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npeJjcTaBJsieT c060U Sgio = V2 A% MeHbIunii mar, OrnucaHHbIHN BbIIIE CO CCUTKOH Ha ¢ur. 5, me

XKy pacniopkami, TpeOyembiMu B B-obnactu, oroOpaxaercss HU3kuM 3HaueHuem 10™° nmpoueHTH

13 Spqo B-obnactu no cpaBHeHHIo ¢ ocranbHON yacTbio VIG (cp. dur. 8).

[0046] Ccouasice Ha dur. S5(b), Bce siueiiku Boponoro obnactu (AL) B BUIe IPOIOIBHOM MOJIOCHI,
KpOMe OJTHOM, MIACHTUYHBI, U SBJITIOTCS KBAJPATAMHU C [IIANOM A, U OJTHA sTYelika, umeroimas Gpopmy
JOMHKA, UMEET IJIOLIAb STYeHKHU ¥4 A? (Cp. TOPU3OHTAJIbHAS MyHKTUPHAS 30HA B BEPXHEM PsITy Ha

dur. 5(b)). 10" npouentuns nnomaneii sueex B AL-06nacTu HaxonuTcs B paHre n = 1 u,

CIIeIOBATENLHO: Sy;10 = ¥4 A? (cp. Tabmuma (b) mo dur. 7 u ¢ur. 8).

[0047] Kak mpousurocTpupoBaHo B Tadmuie (¢) o ¢ur. 7, ueHrpaibpHas odnacts (AC) conepkut
okoJio 27 sueek, mpudeM Oosee mojoBuHBI (18) mpencTaBisaoT coOOH KBanpaTHbIE STYEHKU C
ruomaabko ssuerikn Al = A2, Kak ykazano B Tabauue (¢) o ¢ur. 7, Meron Onmkaiero paHra aet
3HaueHne 10™° mpOLeHTHIIA LEHTPAIBbHON O0IACTH KaK HAXOIAIIEHCS B paHre n = 3, TaK 4TO Sycqo

= A2 90" MpOLEHTUIbL COOTBETCTBYET 3HAYEHMIO B paHre n = 25, 4To AaeT Sycqo = 2A* (cp.

tabmuua (¢) o ¢ur. 7 u ¢ur. 8).

[0048] B Tabnumax mo ¢ur. 7 npeacTaBieHbl JOJIH SYEEeK, [IOTOMY YTO pacueThl ObUIA CIeIaHbI
Ha ocHoBe uerBepTu VIG, mpencraBneHHON Ha ¢ur. 5, ¢ s4elkaMy, MEPEKPHIBAIOIIUMUCS C

OPYTHUMH YETBEPTIMU.

[0049] B npennoututenbHOM BapuanTe ocymectsaenus 90 npoueHTunb Sacoo pacrpenesenus
IUIOINAACH siueeK, MPEACTABJSIIOIUX COOON sUEHKH, pacroJIOKEHHbIe B LEHTPAJIbHON 00JacTh
(AC), Gonpire, uem m, yMHOKeHHOE Ha 10-i mpoLeHTHIIb SAB10 paclpenesieHus Iomanei suee
K, MPEICTABJIIOMINX COOOM STYEHKH, PACIIONOKEHHbIE B KAXKIIOW M3 YEeThIpeX YIJIOBBIX O0yacTe
(B) (Sacoo > m Sgio), e m > 1,6, npeanourutensHo m > 1,8, Gonee npeanoyruresHo m > 2,0.
3HauyeHue OTHOLIEHUT M = Sacoo / Sio TOKHO oTpaskaTh oTHomeHue op,max(AC) / op,min(B) H
anbobIIero BhI3bIBAEMOro aTMOC(hepHbIM aBjieHHeM HanpspkeHus: op,max(AC), co3naBaemMoro
HaJl OTAENbHBIMU pacniopkami B neHTpaibHoi odnactu (AC) VIG (TeroBoe HanpsKeHUE MOXKE
T OBITH PUONMKEHO K HYJIIO B LIEHTPAJIBHON 00JIaCTH) K HANMEHBIIEMY BbI3BIBAEMOMY aTMoc(de
PHBIM JaBJICHHEM HanpspkeHuro op,min(B), co3naBaeMoMy Haj pacopKaMH B YIJIOBBIX 00iacTs
x (B) VIG. 3HauenHwust BbI3bIBAEMOTr0 aTMOC(EPHBIM AaBJICHUEM HAIPSDKEHHSI GP MaKCHMaJIbHbI H
aJl pacriopKaMu, PacroIOKeHHBIMU B LeHTpasbHOU obsact (AC), MOCKONbKY Tiomany Ai siaee
k Boponoro, npencrasnsromux codoit siuetiku BoOpoHOro LeHTpanbHBIX 30H, SIBJISIOTCS HAHOOIb

IIMMHU B TIJIOCKOH 30HE, B TO K€ BPEMsI SABJIIAIOTCA CaMbIMU HU3KMMHU B UETHIPEX YIJIOBBIX obnacts
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x (B), moromy uTo mutomaau Ai stueex Boponoro, npencrasinstomux codoit suetiku Boponoro yr
JIOBBIX 00JIacTel, TaM camble MaJieHbkre. HanmpoTuB, kak Moka3aHo Ha (Ur. 2, TEIIOBbIE HAMPSDK
€HUs Ot SIBJIFOTCS CaMbIMU BBICOKHMH B YIJIOBBIX 00J1acTsX (B) M caMbIMU HU3KHMH B LIEHTPaJIb
Ho# obnactu (AC). Kak mosker ObITh BuHO 13 Tabnui (a) u (¢) mo ¢ur. 7, 3HaYeHNe OTHOIIEHHS
m = Sacoo / Sp1o AT pacrpenenseHus! OTAEIbHBIX PacloOpoOK, MPOMUIIOCTPHPOBAHHOrO Ha (ur. 5,

paBHO 2A /A =2.

[0050] Bo muorux ciyuasx 107 mpouentuns Sgio mnomaneii sueek, NpeicTaBIAIOIIMX coOOit
siueiikn BopoHoro, coxepikaiuecss BHyTpH yrioBoii obnactu (B), moxker coctaBiate ot 20 1o
5000 mm?, mpennodtutebHO OT 25 o 3600 mm?, Gonee mpennoutuTesibHO OT 100 1o 2500 Mm?,
HanOoJee npeanoyTHuTeabHO oT 150 10 900 Mm2. UTOOBI Ny d1ne MOHATH (PU3NIECKUN CMBICI TAKHX
3HAYEHUHN IUIOLIAAEeH siU€eK, €CIM PAclOpPKU CKOMIIOHOBAaHbI B COOTBETCTBUU C KBaJPaTHOU
peweTKol, mar A, COOTBETCTBYIOIIMH YyKa3aHHBIM MHMAara3OHaM IUIOIAAel sdeek, Oynaer
cocTaBJisiTh OT 4,5 10 71 MM, mpeanodyTuTenbHO oT 5 10 60 MM, Hosee mpeanouTHuTebHO OT 10 110

50 MM, Hauboee mpeanouTUTENBHO OT 12 10 30 MM.

[0051] KomOuHMpOBaHHOE HampspkeHue ctot = (op + ot), co3maBaeMoe HaJ KaXKIOH OTHeIbHOU
pPacnopKoi Ha CTEKJITHHOM MaHenu, coctapisitomeit VIG, ckiaapiBaeTcsi U3 CyMMBbI BBI3BIBAEMOTO
aTMOC(epHBIM JaBJIEHHEM HAINpsDKEHUs Gp M TeIUIoBOro HampspkeHus ot. Kak oOcyskmanoce
BBILIIE, BbI3bIBAEMOE aTMOC(EPHBIM JaBJICHHMEM HANpsDKeHHE Gpi Hall 3aJaHHOW pacropkod Pi
MoxeT ObITh mpuban3uTesnbHo paBHo op = 0,11 Ai / dj? [MIla] (mmm op = 0,11 A / dj? [MIla] nans
KBaJIPaTHBIX PEIIETOK), rae dj — TONIIMHA EPBOM HJIM BTOPOH CTEKJISTHHON nanesu (j = 1 wiu 2).
TennoBoe HampspkeHHE ClenyeT TEeHACHLUH, u3o0paxkeHHON Ha ¢ur. 2. CTekysHHas MaHelb
JOJDKHA OBITh CHPOEKTHPOBaHA TaK M HMMEThb TaKUe pa3sMepbl, YTOOBI KOMOMHMPOBAHHOE
HanpsokeHue otot = (op + ot) He MPeBBIIAJI0 PACYETHOrO 3HAYEHUS MPOYHOCTH HA U3TUO
yYKa3aHHOW CTEKJSIHHON maHenu B Jir0OOH Touke. PacueTHoe 3HAa4YeHHE MPOYHOCTH HA HM3TUO
CTEKJISIHHON MaHeNu AaeT 3HAa4YeHHE MaKCHMAaJIbHO AOIMYCTUMOIO HAaIpsDKEHUsI PacTsDKEHMs,

KOTOPOE MOXKET BbIACPKNBATh CTCKIIIHHAA MMAHEIIb.

[0052] ITockonbKy TEIUIOBBIE HANPSIKEHUSI CYLIECTBEHHO YBEIMYUBAIOTCS B YIJIOBBIX OONACTSIX
(B) (cp. dwur. 2), koMOMHUpPOBAaHHBIE HANpPsDKEHUsT Gtot = (op + ot), co3maBaeMble HAT KaKIOU
PacIIOpPKOM, 3HAYUTENBHO BBILIE B YIIIOBBIX 00nacTsx VIG, uem B Apyrux oOnacTsx, B YaCTHOCTH,
uentpanpHol obmactu (AC). Msomsumonsslie cBoiictBa VIG, cocrosimero w3 peryssipHOR
KOMITOHOBKH OTAEJBHBIX PACIIOPOK B IIOCKOH 30HE, MOTYT OBITH YJYYIIEHBI IyTEM yIaJICHUsS

OTACJIbHBIX PACIIOPOK B I.[GHTp&.]'IbHOfI O6.]'IaCTI/I, rae TCIJIOBBIC HAMIPSXKEHUS JIOKAJIBHO HUXKE, TaK
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YTO YBEJIUYEHUE BbI3bIBAEMbIX aTMOC(HEPHBIM NAaBJICHUEM HAIPSDKEHUI B LIEHTPAIBHOH 00IacTH
NOJ/IEP>KUBAET KOMOMHHUPOBAHHbBIE HAIPsDKEHUS Gtot = (Gp + Gt) 3HAUUTENBHO HIDKE PACUETHOTO
3HAYEeHUs] MPOYHOCTH Ha M3ruMO CTeKIsAHHBIX naHeneil. M1 HaoOOpoT, CTEKIsIHHBbIE MaHeH,
cocrasromie  VIG, Morytr wumerh Takue pasMmepbl, 4YTOOBI IOJYYUTh 3HAYEHHE
KOMOWHHPOBAHHBIX HANpsDKEHUI B yryioBbiX obnactsx (B), koTopoe ocraercs Huxke, uem
pacyetHoe 3HaueHue mnpouHoctd Ha u3rHO VIG. Ilockonbky BbI3bIBaeMOe aTMoc(hepHbIM
IaBJICHHEM HaIpPsDKEHHE Gp MNPOMOPLMOHAIBHO miomaau Ai  sueiiku Boponoro (T. e.
MPOMOPLMOHAIBHO KBaJpaTy Liara AJs KBagPaTHBIX PEIIETOK), BbI3bIBAEMbIe aTMOC(HEPHBIM
IaBJICHUEM HAIpPSDKEHUST MOTYT ObITh JIOKAJbHO YMEHbBIIEHbI 33 CYET YMEHBIISHHMS IUIOMaaeit

stueek BopoHoro (v mara asist KBaIpaTHbIX PELIETOK) B YIIIOBBIX obnactsax. M HaoObopoT,

[0053] Ha dur. 11 mponUTIOCTPUPOBAHBI BBI3BIBAEMOE ATMOC(HEPHBIM aBJICHUEM HANIPSLKEHUE G
(KOopoTKasi MyHKTUpPHAS JIMHUS), TEIJIOBOE HANPsDKEHUE ot (AJMHHAs MYHKTUPHAS JIMHUS) U
KOMOMHHPOBAHHOE HampspkeHue otot = (op + ot) (cruiomHas uHus) o auaroHanu (D) ans (a)
VIG cornacHo HacTosEMY H300pETeHHIO, IMEIOLIETro IIomans siueiiku Boponoro A(B) = Al B
yraosbix oonactsix u A(AC) = 2 Al B ocranbHbIx obnactsx, u (b) VIG corimacHo n3BeCTHOMY
ypoBHIO TexHHUKH (P.A.) ¢ permeTKkoi OTaeNbHBIX PACIOPOK, CKOMIIOHOBAHHBIX MEPUOAUYECKHU T10
BCEH IIIOCKOM 30He, XapakTepusymouleiica romanpio sdeiiku Bopornoro A(b) = Al mo Bceit
rutockoit 30He. Ha ¢ur. 11(c) nokazano VIG cornacHo HacTosimeMy H300peTEeHHIO, B KOTOPOM
wiomaab syeriku Boponoro paBua A(B) = 2 Al B yrnobix obmactsix (B) u A(AC) = Al B

LIEHTPAJIbHON 00sacTu.

[0054] CpaBuuBas ¢ur. 11(a) ¢ ¢ur. 11(b), Haunnas ¢ VIG H3BECTHOTO YpPOBHS TEXHHKH,
pa3paboOTaHHOTO MAJIsi CTOHKOCTH K MAaKCHMAJIbHOMY OOINEMy HAmNpsUKEHHI0 omax, MOXKHO
YBUETD, YTO 3 CUET YBEJIUUEHHsI IJIOMA el ssueek BOpOHOro B IEHTpaIbHOM 00J1aCTH COTIIACHO
HACTOSIIEMY HM300pPETeHHIO, T7Ie TEIUIOBbIE HAmpsDKeHUs He3HauuTenbHbl, VIG cormacHo
HACTOSIIEMY  HM300pPETEHHIO  BBIIEP)KHMBAET TAKO€ JK€ MAKCUMAJIbHOE  HAIpSDKEHHE,
JIOKAJIM30BaHHOE B yryoBbIX oOmactsx (B), uto m VIG u3BeCTHOro ypoBHS TEXHHKH, HO C
CYLIECTBEHHO MEHBLINM KOJIMYECTBOM OTIEJBHBIX PACIIOPOK, YTO COOTBETCTBEHHO IMOBBIIAET

W30JIIMUOHHBIE cBolicTBa VIG.

[0055] OnnoBpemenno cpaBHuBas ¢wur. 11(c) u ¢ur. 11(b), MOXXHO yBUIETH, YTO JIOKAJIBHOE
yBEJIWYEHNE KOJINYECTBA OTAENbHBIX PACTIOPOK HA €IUHHIYY IUIOIAAN B YIJIOBBIX 00JIACTSX, T. €.
JIOKaJbHOE yMEHblIeHUe Iuiomaneil sueek Boponoro A(B) mo 2 Al, nokampHO CHHXKAeET

BBI3BIBACMOC aTMOC(beprIM AABJICHUEM HAIPsXKEHUE B YIJIaX, KOTOPOE€ MPOINOPLUOHATIBHO
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wiomagsiM Al sueek. MakCHUMalibHOE aTMOC(epHOe JaBlieHHe Gmax, KOTOPOMY IOJABEpPraeTcs
VIG, Takum obpazom, Hmwke ans VIG cornacHo HacTosieMy nzooperenuto (cp. gur. 11(c)), uem
anst VIG usBectHOro yposHs TexHukH (cp. ¢ur. 11(b)). DTO NpUBOAUT K TOMY, YTO MAHENH C
MEHBIINMH 3HAUE€HUSIMU TOJIIIIUHBI MOTYT UCIIOJIB30BATHCS [T ITOJTYy YEHUS TEX 5K€ U30JIALINOHHBIX

CBOMCTB B Te€X K€ TEILUIOBBIX YCJIOBUAX, UTO U VIG uzBecTHOro YPOBHA TCXHUKH.

[0056] Ha ¢ur. 11 nokazano, uro VIG, cornacHo HacTosiieMmy W300peTeHHIo, uMmeer Oolee
BbICOKME U3OJILIMOHHBIE CBOHCTBA TMNPHU TaKOM K€ MEXAHMYECKOH CTOHMKOCTH K
KOMOMHHPOBAHHBIM BBI3BIBAEMBIM aTMOC(HEPHBIM JIABJICHHEM U TEIJIOBbIM HAMPSIKEHUSIM, YEM
VIG wu3BeCTHOro ypoOBHS TEXHUKH, WM, OJXHOBPEMEHHO, MOKET COIepkKaTh OOjiee TOHKHE
CTEKJISTHHBIE TIaHEJN ISl CPAaBHUMBIX HM3OJIILIMOHHBIX CBOHCTB, 4yeM VIG M3BEeCTHOrO ypOBHS

TEXHUKH.

[0057] 10° mpoueHTHIH Sario, Sawio IUIOMmAneH siUeEK, MPEACTABISIOMUX COOOHM sYeUKH
BopoHoro, comepxxammuecss BHyTPpH MPOAOIBHON miu momnepeuHoi odnmactu (AL, AW), moryT
cocTaByATh OT 25 1o 9000 MM2, mpennoyTHTeabHO OT 36 10 7200 MM2, OoJiee MPEennOYTHTEIBHO
ot 121 mgo 5000 mm2 YtoOBI Nyule NMOHATh (PU3MUECKHI CMBICT TAKUX 3HAYEHUH IUIomangei
siUEEK, €CJIU OTAENIbHbIE PACTIOPKU CKOMIIOHOBAaHbI B COOTBETCTBHUHM € KBAaJPAaTHOM peLlIeTKOM, 1ar
A, COOTBETCTBYIOIIMH yKa3aHHBIM AMAINA30HaAM IUIOIIAfeH sueek, OyleT COCTaBIATh OT 5 10
95 MM, IpennoYTUTENBEHO OT 6 10 85 MM, Oosee mpeanoututensHO oT 11 1o 71 mm. ITockonbky
YPOBHU KOMOMHHPOBAHHBIX BBI3bIBAEMBIX aTMOC(EPHBIM IABJICHHEM U TEIUIOBBIX HAIPSDKEHUH
Hipke B oonactsax (AL, AW) B Buie IPOAOJIBHBIX H ITONEPEYHBIX MOJIOC, YEM B YIJIOBBIX 00JIACTSX,
IIard MEXIYy OTHAENIbHBIMU PACTIOPKAMM B 3TUX O0JIACTSIX MOTYT OBITh OOJIbINE, YEM B YIJIOBBIX

30HaX, ¥ MEHbIIIE IAaroB B IeHTpaibHON obnactu (AC) uiu paBHbI UM.

[0058] 10° mpoueHTHH Sario, Sawio IUIOmAned siueeKk, MPEACTABISIOMUX COOOW stuelku
Boponoro, coxep:xkammuecss BHYTPU NPOAOIBbHON wiu momnepedHoit obmactu (AL, AW),
npeAnouTuTeNbHO MeHbine 107 mpoueHTHs Sacio TUOManel sS4eek, NPeCTaBISIOINX CO00H

stuetiku BopoHoro, copepikaiuecs: BHyTpH HeHTpasibHO# obnactu (AC).

[0059] ITpenmoutuTenbrO, 4TOOBI 90 POLEHTIITN SAL90 U SAwoo TJIOLIAH STYEEK, MTPEICTABIISIO
X COOOM sTYeiiKH, paCONIOKEHHBIE B KAKIIOW U3 MEPBOM U BTOPOit obacteii (AL) B Bume npon
OJIbHBIX TOJIOC W/VJIA B KaJKIOW U3 MEePBOI 1 BTOpol obnacteit (AW) B BUAE MONEPEYHBIX MOJIOC
COOTBETCTBEHHO, ObuTH MeHbIe 90 mpoLeHTIII Sacoo PACTIPENEICHUs TUIOIA el sTYeeK, Mpec

TaBJIIOIUX COOOH SYeHKH, pacronokeHHble B LieHTpaibHOH obnactu (AC). Obpamasice k ¢ur. 2,
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MO>KHO YBHJIETh, YTO YPOBHH TETUIOBOTI'O HAIIPSDKEHHSI 110 KPasiM U BIAJIU OT YIJIOB (T. €. B o0JacT
ax AL u AW) siBHO HI>Ke, 4eM B YIJIOBBIX o0nacTsx (B), HO Bce ke BhIlIe, YeM B LIEHTPE BaKyyM
HOT'O U30JISILIHOHHOTO OCTEKJIEHUS], ONPEesIIoNero eHTpaabHyo 30Hy (AC). D10 pe3ko KoHTpa
CTHPYyeT co cBeaeHusiMu u3 nokymenta DE20201111242U1, obcyskaaBiuerocsi BO BBEIEHUH, B K
OTOPOM HaKJIa/IbIBaeTCsl OOJiee TUIOTHAS PELIeTKa OTACIbHBIX PACIOPOK (T. €. Ooee HU3KUe 3Ha4Y
eHMsI TUIoIael Al siueek, MPeaCTaBISIOIINX COO0M COOTBETCTBYIOIINE siueliku BopoHoro) mo kp
asiM C LIEHTPUPOBAHHOM IIECTHUYTOJbHOMN PEIIEeTKOW OTIENbHBIX PACIIOPOK MO KPasiM, YeM B LIEHT
pe VIG, ¢ (HeueHTpUPOBAHHON) MIECTHUYTOJBHON PEIIETKON OTHEIbHBIX PACTIOPOK. DTO OOBSCHS
€TCs TE€M, UTO B 3TOM JIOKYMEHTE PacCMaTPHUBAETCS paclpeaeIeHne HanpspkeHUH 1o miomanu V
IG B pesynbTaTe Harpy3KH, MPHJIOKEHHOH MEPIEHANKYIIPHO K U B LIEHTPE BAKYYMHOT'O H30JISILIH
OHHOTO OCTEKJIEHHsI, B TO BpeMsI KaK HacTosiee n3odpereHne (GoKyCHpyeTcst Ha TETUIOBBIX HATp
SDKEHHSIX, KOTOpbIM noasepraercss VIG npu mpuiiokeHUn CyIEeCTBEHHOW Pa3HOCTH TEMITEPATYP
MeXy BHYTPEHHEH U BHEIIHEH cpenaMu. TeMnepaTypa BHYTPEHHEH Cpebl COCTABIISIET, KaK Mpa
BUJIO, 0T 20 1o 25 °C, Toraa kak TeMIeparypa BHELIHEH cpeabl MOXKeT BapbupoBathes oT -20 °C
3umoii 10 +35 °C neroMm. CrenoBaTenbHO, pa3HOCTb TEMIIEPATYp MEXKAY BHYTPEHHEN Cpenoil U B

HelHel cpenoit MmoskeT nocturath dosnee yeM 40 °C B TSHKEIBIX yCIOBHSIX.

[0060] 907 mpouenTunb Sacoo MioOIMaznel sUeek, MpeACTaBIsIomMX coboil sueiiku BopoHoro,
cofieprKalrecss BHyTpU LeHTpajbHOl obmactu (AC), moxer coctaByisaTh oT 50 mo 9000 mMm?,
npexnnoyrutenbHo ot 100 1o 7200 mm?, Oonee mpennourutesnbHO oT 400 1o 5000 Mm2, Hanbonee
npeanoutuTesbHo oT 500 Mm? o 1800 mm2. TIpeoOpa3oBaHHbIE B IIAr A KBaAPATHOHN pPEIIETKH
OT/AENBbHBIX PACIOPOK, 3TH 3HAYEHHUS IJIOIIAAEH sA4eeK COOTBETCTBYIOT LIaraM OT 7 110 95 mwm,
npeanoututensHo or 10 mo 85 mm, Gomee npeanoururensHo or 20 mo 71 mm, Hambonee
NPEANOYTUTENIbHO OT 22 1o 42 mm. Pa3smep maroB B LEHTPAJIbHOH 30HE IOJKEH OBITh
JIOCTaTOYHBIM, YTOOBI BBIIEPKUBATH BBI3BIBAEMOE aTMOC(EPHBIM aBICHUEM HANPSLIKEHUE Op U
3HAUEHUs TEIUIOBBIX HANpsDKEHWH Gt OT HYJIEBBIX 1O YMEPEHHBIX NPH BO3AEHCTBUU CHJIbHBIX

TEMIIEPaTy PHBIX IPAJUEHTOB.

[0061] Kak moka3ano Ha dur. 9 ans VIG, nporimrocTpUpOBaHHOTO HA GUT. S, IPEIIOYTHTENBHO,
yroObl Tuomanu (Ail) sYeeK, NepEeceKarolue IUaroHalb IUIOCKOH 30HBI, MOHOTOHHO
YBEJIMYMBAIUCH OT yIJla K LEHTPY (C) IMIOCKOH 30HBI. KpuBas MOKET BKIOYATb OJHO HIIH
HECKOJIBKO TUIATO NMOCTOSIHHBIX 3HaueHW. B nmpumepe, npomuroctpupoBaHHOM Ha dur. 9 (u 5),

IUIOINAAN SIUEEK YBEJNWYMBAIOTCS B UeThIpe pasa OT yria (€S) K ILEHTPY OCTEKJIEHHUS.
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SamTpuxoBaHHas 30Ha Ha rpaduke o ¢ur. 9 cooTBETCTBYET sUeiikaM BOpOHOro, CMEXHBIM C

KpasiMH, KOTOPBIE HE YUUTBIBAIOTCSI.

[0062] B Hacrosiiuem u3zobperenuun mpenocTaBisitotes VIG, KOTOpble Ui 3aJaHHON TOJIIUHBI
CTEKJIIHHBIX IMaHeJIed MOTYT BbIAEPKUBAThH CaMble BBICOKHE TEIJIOBbIE HAIPY3KH, COXPAHss MPU
3TOM OO0Jiee BBICOKHME H3OJISILIMOHHBIE CBOMCTBA, Ye€M IO CHX MOP IAOCTHUrAeMbIE C TMOMOIIbBIO
coBpeMeHHbIX VIG, MOCKOJIBbKY KOJHYECTBO OTHAEIbHBIX PACTIOPOK MOKET OBbITh CYIIECTBEHHO
YMEHBUIEHO, U TEM CaMbIM YMEHBIICHO COOTBETCTBCHHO KOJIHUYCCTBO TEIJIOBBIX MOCTOB MEXKIAY

NEepPBOIN U BTOPOH CTEKJISTHHBIMU NAHESIMU.

[0063] Auetiku (Ri) BopoHoro, cesizanHbIe ¢ pacriopkamu VIG, TOKHBI IMETh TaKUE Pa3MeEpBI,
9TOOBI CTEKJISTHHBIE TTaHEeNH, cocTaBisromre VIG, BbIepKUBaIN caMble BBICOKHE MMUKU YPOBHEH
HaNpsDKEHHUs, BOZHUKAIOIINE HA UX BHEIIHUX MMOBEPXHOCTAX, Aa)Ke €CJIU yKa3aHHbIE MUKW OYEeHb
JIOKAJIM30BaHBI B OTPENIEIICHHBIX 00acTAX ocTekyieHus. M3 3Toro cieayer, 4To, Kak U B Cliydae ¢
TunoBbIMH VIG, M3BECTHBIMU B AaHHOW OOJIACTH, €CIIM MOBTOPSIOIIASICS PEIIETKa OTAEIbHBIX
pacIopoK pacrpeeneHa 1o Beel MIOCKOH 30He, 1Iar A TOJDKEeH ObITh PACCUNUTAH TAaKUM 00pa3oM,
qroObl CTEKJIsIHHbIE maHenu, cocrapmnomue VIG, BbimepkuBanu HauOONbIINE THKU
HanpsDKeHUH, naxe ecnu Hekotopble obmactu VIG Hukorma He OynyT MOABEPraTbesi TaKUM
BBICOKMM YPOBHSIM HAaIPsDKEHHs B TEUEHUE BCEro CpOKa CIy»KObl, Kak Moka3aHo Ha ¢ur. 2 ans
HE3aLITPUXOBAHHON LEHTPaJbHOW OONacTu. DTO MPUBOAUT K HCIOJNB30BAHUIO KOJIUYECTBA

OTZAEJbHBIX PACIIOPOK, KOTOPOE HAMHOTO OOJble, YeM 3TO Tpedyercs.

[0064] ITo cpaBHeHuto ¢ TUNOBbIM VIG, M3BECTHBIM B AaHHOUN O0JACTH TEXHHUKH, CONEPIKALIUM
OTJIeNIbHbIE PACTIOPKH, CKOMIIOHOBAHHBIE B COOTBETCTBUM C TAKOH MOBTOPSIIOIIENCS CXEMOil Mo
BCEH MJIOCKOH 30HE, KOJMYECTBO OTAEIBHBIX PACIIOPOK, HEOOXOAMMBIX JJisi M3roToBieHus: VIG
COTJIACHO HACTOSILIIEMY U300PETEHHUIO C OTAEIBbHBIMHU PACTIOPKAMH, COCPEIOTOYSHHBIMH B MECTAX,
i€ OXKUIAFOTCS BBICOKHE TTHKH TETUIOBBIX HANPSDKEHHUH, TAKUX Kak yriioBele oonacta (B), Mmosker
ObITh yMenblIeHO Ha 40—60 %. Hanpumep, ¢ yuerom VIG, npowsurrocTpupoBaHHOro Ha ¢wur. S,
yMeHbIIeHNe KOJIMYECTBA OT/IEIbHBIX PACIIOPOK COCTaBJIsieT nopsaka 45 % no cpasHenuto ¢ VIG,
B KOTOPOM OT/JE€JbHbIE PAcClOpKH paclpefesieHbl MO BCeW MJIOCKOH 30HE B COOTBETCTBUHU C
peLeTKON LEHTPUPOBAHHBIX KBAJIPATOB, OrPAHMYEHHBIX YIJIOBBIMHU 30Hamu (B) Ha ¢wur. 5. 3o
MOJKET MPUBECTH K YBEJIWYECHHUIO TEIUIOM30JIIUU npuOmmsurensHo Ha 30 % ¢ momompio VIG
COrJIACHO HACTOSIIIEMY H300PETeHHI0 MO CPAaBHEHUIO C COOTBETCTBYIOIIMM THUIOBBIM VIG,

HU3BE€CTHBIM B }_IaHHOI\/'I 00J1aCTH TEXHUKH.



10

15

20

25

30

24

[0065] Ha ¢ur. 10 mpousutrocTpupoBaHbl 4YeThIpe BapHaHTa OcyluecTBieHus derBepredl VIG,
COZIep>KaLNX OTAENbHbIE PACIIOPKHU, CKOMIIOHOBAHHbBIE COTJIACHO HACTOsALIeMy n3o0pereruto. Ha
¢ur. 10(a) npoMIUTIOCTPUPOBAHA pETyJIIpHAs KBAaJpaTHAs peEIIeTKAa OTAEIbHBIX PACHOPOK C
OONBIIMM KOJMYECTBOM OTAEJBHBIX PACHOPOK HAa EIUHMLY IUIomamd (= IUIOTHOCTD),
00pasyroImux KBapaT B KAKIOM Yy MI0cKoit 30Hbl. O6nactu (AL, AW) B BuIe NPOAOJIbHBIX U
MIOTIEPEYHBIX MOJIOC UMEIOT Ty YK€ CXeMY OTIENIbHBIX PACIOpOK, UTO U HeHTpaibHas 30Ha (AC), u
umeroT 10 nponeHTin riomaznei siaeek SaLio, SAw10, SAC10, KOTOpBIE CYIeCTBEHHO Oonblre 10°

" mpoueHTHIs SBio STYEEK, PACIIONIOKEHHBIX B YIJIOBbIX obnacTsx (B).

[0066] VIG no ¢ur. 10(b) ananoruden VIG no ¢ur. 10(a), Ho obnacts (AW) B BHIE MONEPEYHON
MOJIOCHI MUMeeT 0oJiee BBICOKYIO IUIOTHOCTh OTJAEJIBHBIX PACIOPOK, YeM LEeHTpasibHast 00JacTh
(AC) u uem o6nacthb (AL) B Bujie NponosibHoii nonockl. 107 npouentuss Sawio miommanei sueex,
MPENCTaBISIIOIKUX OO0l  stueiiku BopoHoro, pacmonokennble B obmact (AW) B Buze

MOTIEPEYHOH TOJIOCHI, TAKOH JKe, Kak U B B-obmactsx.

[0067] Ha ¢ur. 10(c) u (d) mokasana Oosee BBICOKAsS IUIOTHOCTh OTAENBHBIX PACIOPOK,
JIOKAJIM30BAHHBIX B yIJlaX U CKOMIIOHOBAHHBIX TaK, LITO6I:>I O6paSOBaTI:> TPEYTOJIbHUK, I/IMeIOH_II/Iﬁ
o0mui yroja ¢ mpsiMOyrojbHOH miockoil 3oHoi. Obnactu (AL, AW) B Buae NpOAOJbHBIX H
MNOMNEPEYHbIX IMOJIOC MOryT HUMETb WM HE HMETb 60.]'[66 BBICOKYHO TIJIOTHOCTb OTACJIBbHBIX
pacriopok, yem tentpanbHast 0onacts (AC) (cp. ur. 10(c) u (d) coorBercrBenno). Ha ¢ur. 10(d)
10 mpouenTinu miomianei siueek B odnactax AL, AW, AC u B caenyromue: Sgio < SarLio =

Sawio < Sacio.
Cnoco0 usrorossienusi VIG coriiacHo HacTosimemMy H300peTeHHIO

[0068] Hacrosiee n3o0pereHne Tak:ke OTHOCUTCS K criocoOy m3rotopyieHus: VIG, kak onmucaHo

Bhbime. Crioco0 BKIIFOYAET CIEOYOIINE STallbl:

® TMpefoCTaBJieHWE TNEepPBOM M BTOPOW CTeKNsIHHbIX maHenei (la, 1b) ¢ wu3BecTHBIMU
MEXaHUUECKUMH H TETUIOBBIMHU CBOMCTBAMU U C 33laHHON TOIIIUHOH d;

® pacyeT MaKCUMaJbHOW rmomanu Ai max sueiiku BopoHoro s monydeHHs
MaKCHMaJIbHO JOMYyCTUMOIO 3HAYEHHUS BBI3BIBAEMOTO AaTMOC(EPHBIM J1aBJICHHUEM
HanpspKEeHUs1, HarpuMmep, 1o gpopmyite 6, = 0,11 Ai_max / dj? [MIla];

® OmpeneyeHHe pachpeneNeHNs] OTJENbHBIX PACIOPOK, XapaKTepU3yeMOro MaKCHUMaIbHON

omaabo Aimax siueriku Boponoro B nientpaneroit oonactu (AC), u onpenenenue 10°
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" mpoueHTuns Saclo 3TOTO pacHpeneseHus IJIOIANel sueeK OTHAENbHBIX PAacHoOpOK B

ueHtpaiabHoi odnactu (AC);

® OIpeneseHHe pacIpeneNeHus] OTAENbHBIX PACIOPOK B MEPBOH M BTOPOH NPOIOJIBHBIX
obnactsix (AL) u B mepBoii 1 BTOpOii nmonepevHbix obnactsax (AW), xapakrepusyemoro 10
M IPOLEHTHIIAMU Sy110, Saw1o TUIOIIANEH STUEEK OTAETbHBIX PACIIOPOK, PACTIONOKEHHBIX
B obnactsix (AL, AW) B Buae NpOAOJIbHBIX U MOMEPEYHBIX MOJIOC, KOTOpble MeHblIe 107°
NPOLEHTIIIA SAcClo IUIOIIAZCH STYEeK PACIIOPOK, PACIIONOKEHHBIX B [IEHTPAJbHOM 001acTH
(AC), wu paBHBI eMy;

® OmpeneeHHe PaCIpPeAeNeHHs OTIEIbHBIX PACIIOPOK B UETHIPEX YIIOBBIX obnactsx (B), x
apaKTepU3yeMOro o™ MIPOLICHTUJIEM Sp1o IOLA/IEH 1YeeK paclopok,

pacIoJIOKEHHBIX B Kaxk/A0H yrioBod obsiactu (B), koTopeiit Menbine 10 — ro

NPOLEHTHUNA Syr10, Sar10 U Saw1o TWIOMANEH STUEEK OTAETBHBIX PACIIOPOK, PACIIOIOKEHH
bIX B HeHTpanmbHOU obnactu (AC) u B obnactsax (AL, AW) B Bue MPOJOJBHBIX U MOTIEPE
YHBIX T0JIOC,

e rmoMelleHne k OTAeNpHBIX PacropoOK Ha MOBEPXHOCTb NMEPBON CTEKJIAHHOW maHenu (la)
COTJIACHO BBIMIEYIIOMSIHYyTOMY pACIPENENIeHNI0 OTAENbHBIX PAaCIOPOK U HAJIOXKEHHE
nepuepruitHOro CKPEIUIAIOIIero YIUIOTHEHUs (4) moBepX YKa3aHHOW IOBEPXHOCTH,
OTIpesieNisisl MEPUMETP NPSMOYTOJIBHON IIOCKON 30HBI,

® TpUCOeNUHEHHe BTOpOil cTexysiHHOW maHenu (1b) moBepx k oTmenpHBIX pacmopok u
nepuepuiiHOro CKPeIISIFOIIEro YIUIOTHEHHUsT (4), OCTaBjisis 3a30p, PACIHOJIOKESHHBIH
MEXIy MEepPBOW W BTOPOW CTEKJIIHHBIMU TMAaHENSIMH U OTpaHHYEHHBIH NepudpepuiiHbIM
YIUIOTHEHUEM,

® OTKAYMBaHHUE Ta3a M3 3a30pa MEXAY MEPBOH M BTOPOH CTEKJISTHHBIMH MAHEJSIMH IS

noctuxkenus nasieHus Hke 0,1 mbap,

IIPH 3TOM Sg10, Saz10 U Saw1o OTPENENSIOT O€3 ydera siueek, CMEXKHBIX C KpaeM MPSIMOYrOJIbHOM
MJIOCKOW 30HBIL. Sdeiiku BOpoOHOro, cMmexHble C KpaeM, HE YUYUTBIBAKOTCs, MOCKOJBKY WX

reoMeTpuueckue (GOpMbl HaAPYIIAKOTCS HATHMUHEM NMepUpepUitHOrO CKPETUISIOIEro YIUIOTHEHUS

(4).

[0069] IInomanu stueexk BOPOHOrO OTHENBHBIX PACHOPOK, PACHOJOKEHHBIX B LEHTPAJIbHOU
obmnactu (AC), nODKHBI OBITH MEHBINE WM PaBHBl MaKCUMAaJbHOH ruomaan Ai_max, 4ToObl

4acTh LIEHTPAJIbHON 30HBI HE Pa3pyLIMIIACh ITOJT aTMOC(EPHBIM NaBICHUEM.
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[0070] Pacripenenenrie OTAENBHBIX PAcHoOpPOK B yrIoBbIX obOnacTsax (B) momwkHO ObITh
MOIXOSIIUM JIJIsl BBIIEP>KUBAaHUS TPeOyeMOl CyMMBbI BbI3bIBAE€MbIX aTMOC(EPHBIM JIaBJIEHUEM U
TETJIOBBIX HAMPSDKEHUH, MpPUYEM TEIUIOBbIE HANPSDKEHUS KOHLEHTPUPYIOTCS B yKa3aHHBIX
yraoBeix obnactax (B). Jlna kaxnoro HoBoro VIG Moker ObITb BBINOJHEH aHAIN3 METOOM
KOHEUHBIX 3j1eMeHToB. OIHAKO, Kak MoKa3biBaeT onbIT, 107 mpouenTuns Sp,, muomaneii sueex
OTJIENIbHBIX PACTIOPOK, PACIIONIOKEHHBIX B KaXI0H yriioBoii oonactu (B), MoskeT ObITh onpeneneH
KaK HMEIOLINI 3HaUeHHe, KOTOPOe MeHbIIIe, YeM JacTHoe 1 / m, ymHOxeHHOe Ha 90 mporeHTHIb
SAceo TUIOMAEH sTYEEK OTHAEIBHBIX PACIIOPOK, PACMONIOKEHHBIX B IHeHTpaibHOi obnactu (AC),

WK paBHO eMy, rae m > 1,6, mpeanoutuTenbHo m > 1,8, Oonee mpeanoyTuTesibHo m > 2.0.

CTEKJIAHHBIE ITAHEJIN

[0071] ITepBast u BTOpast crekysHHBIE MaHenu VIG coriacHO HacTosimeMy H300pETEeHHIO MOTYT
OBITD BbI6paHbI N3 CTCKOJI, UBTOTOBJICHHBIX MO TCXHOJOIUAM TEPMOIIOJIMPOBAHHOTO JIMCTOBOI'O
MIPO3PAYHOrO CTEKJIA, CBEPXIPO3PAYHOrO CTEKJIA WIN LIBETHOrO CTeka. [1ox TepMUHOM «CTEKIION
B HACTOALIEM AOOKYMEHTC MOHUMAKOT JIF000H THII CTEKJIa WJIM DKBHUBAJIEHTHOTO IPpO3pavHOro
MaTepuana, TakOro Kak MHUHEpAJIbHOE CTEKJIO WJIM OpPraHu4eckoe CTexkyo. Mcnonb3yemsie
MHHEPAJIBbHBIC CTCKJIA MOT'YT NIPECACTABIIATH c000Ii HE3aBUCHMO OAHMH MJIM HECKOJIBKO M3BCCTHBIX
THUIIOB CTEKIJIAa, TaKHUX Kak HanHfI-KaJIbL[HfI-CPIJII/IKaTHOG, AJIFOMOCHUIIMKATHOC HJIN
OOpOoCUITMKAaTHOE, KPHUCTANIMUECKOe M TMOJUKpPUCTAINUecKoe crekia. CTekssHHas NaHesb
MOXeT ObITb MHOJy4YeHa IOCPeAcTBOM (ioaT-mporecca, MpoLecca BBITSTUBAHUSA, IPOLecca
npoKaTa WK JIFOOOro JPyroro M3BECTHOrO MpoLecca AUl M3TOTOBJCHHs CTEKJITHHOW MaHEeINH,
HAYWHAsI C PACIUIABJIEHHOTO COCTaBa cTekia. CTEKISIHHBbIC TTAHEU MOTYT HeoOsI3aTeIbHO UMETh
mutugosanHbie kKpas. [1nupoBanne kpaeB mpeBpamaeT OCTpbie Kpas B TJIAJKUE Kpasi, KOTOPbIE
HAMHOTO Oe30macHee s JTI0IeH, KOTOPbIe MOTYT KOHTAKTHPOBATh C BAKYYMHBIM H30JISILIHOHHBIM
OCTEKJICHHEM, B YACTHOCTH, C KpaeM ocTekJieHus. [IpeanouTuTensHO Mo MEHbIIEH Mepe OHA U3
NIEPBOU W/UJTM BTOPOU CTEKJISTHHBIX MMaHEeJIeH COrJIACHO HACTOSIIEMY H300PETEHUI0 TPEACTABIISET
coOOH maHeNnb W3 HATPUH-KaJbLHH-CHIIMKATHOTO CTEKJA, aJFOMOCHJIMKATHOTO CTEeKJIa WIIN
OOpOCHIIMKAaTHOrO CTeKJa. boyiee mpeamodTuTenbHO MW M3 COOOPaKEHHH  MEHBIINX
NPOM3BOJICTBEHHBIX 3aTPAaT CTEKJSIHHAS TMAaHedb COMVIACHO HACTOSIIEMY H300pETEHHIO

NpeAcTaBisieT cOOOH MaHelb U3 HATPUH-KAJIbINH-CHIINKATHOTO CTEKJIA.

[0072] [IpenmodTuTeIbHO KOMIO3UIHS IS TIEPBOM W/WIIM BTOPOH CTEKIISIHHBIX maHeneit VIG
COTJIACHO HACTOSIIIEMY H300PETEHHIO COAEPIKUT CIIEAYIOIINE KOMIIOHEHTHI B BECOBBIX IMPOLIEHTAX,

BBIPQKEHHBIX OTHOCHTEJBHO oOliero Beca crekna (cpaBHeHue A). bornee mpenmouTuTenbHO
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cocraB crekyia (cpaBHeHne B) mpexacrasisier coOoil HATPUNH-KATBLUH-CHIUKATHOE CTEKJIO C
OCHOBHOMW CTEKJIIHHOM MaTpPHULIEH COCTaBa, COAEPIKALLErO CAEAYHOLINE KOMIIOHEHThI B BECOBBIX

MMpOLUEHTaX, BhIPAYKEHHBIX OTHOCUTEJIBHO O6HI€FO BE€Ca CTCKJIA.

CpaBHeHue A CpaBuenue B

Si02 40-78 % 60-78 Bec. %

Al1203 0-18 % 0-8 Bec. %o,
NPEANOYTUTEIBHO 0-6
Bec. %o

B203 0-18 % 04 Bec. %o,
NPEANOYTUTEIBHO 0-1
Bec. %o

Na20 0-20 % 5-20 Bec. %,
npeanoururenpbo  10-20
Bec. %o

CaO 0-15 % 0-15 Bec. %o,
npeanouturenbHo  5-15
Bec. %o

MgO 0-10 % 0-10 Bec. %,
MPEANOYTUTEIBHO 0-8
Bec. %o

K20 0-10 % 0-10 Bec. %

BaO 0-5 % 0-5 Bec. %,
MNPEANOYTUTEIBHO 0-1
Bec. %o.

5 [0073] Ipyrue npenno4TUTENbHbIE COCTABbI CTEKJIA AJIs IEPBON U BTOPOU CTEKJISTHHBIX MaHeNen
VIG cormacHO HacTOsIEMy H300pPETEHHI0 COAEPXKHUT CIEAYIOIIUEe KOMIIOHEHTHI B BECOBBIX

MPOLECHTAaX, BhIPAKCHHBIX OTHOCUTEIIbBHO O6H.I€FO BECa CTCKJIA.

Cpasnenue C Cpasnenue D Cpasuenne E

65 <Si02 <78 Bec. %

60 <8102 <78 %

65 <Si02 <78 Bec. %

5 <Na20 <20 Bec. %

5 <Na20 <20 %

5 <Na20 <20 Bec. %

0 <K20 <5 Bec. %

0,0<K20<12%

1 <K20 <8 Bec. %
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1 <Al203 < 6 Bec. %, 4,9 <AI203 <8 % 1 <AI203 <6 Bec. %

npennoututesbHo 3 < Al203

<5%

0 <Ca0 <4,5 Bec. % 0,4<Ca0<2% 2 <CaO <10 Bec. %
4 <MgO <12 Bec. % 4<MgO<12% 0 <MgO <8 Bec. %
(MgO/(MgO+Ca0)) > 0,5, K20/(K20+Na20):
npeanouruteapHo 0,88 < 0,1-0,7.

[MgO/(MgO+Ca0)] < 1.

[0074] B wyacTHOCTH, OpUMEPbl OCHOBHBIX CTEKJISIHHBIX MATpPULl [JIsl COCTaBa COIVIACHO
HaCTosAIeMy H300peTeHuto onucanbl B iy Onukarnmsix PCT 3asBok Ha materTr WO2015/150207A1,

WO02015/150403A1, W0O2016/091672 A1, W0O2016/169823A1 u WO2018/001965 Al.

[0075] CreknsaHHbIE MaHeNW MOTYT UMETb OAMHAKOBBIE pa3Mepbl WM pas3Hble pa3Mepbl U
o0pa3oBbIBaTh TeM cambiM cTyneHudatsiii VIG. B npennouTuresHOM BapHaHTe OCYIIECTBIICHHS
HACTOSIIEr0 M300pETEeHUs mepBasi M BTOPasi CTEKJITHHBbIE MAHENN CONEPKaT MepBble M BTOPBIE
nepudepuiiHple Kpas COOTBETCTBEHHO, U INPU 3TOM IepBble nepudepuiiHbie Kpas yriyOieHbl
OTHOCUTEJIbHO BTOPBIX TNepu(pepHiHbIX KpaeB, WJIH MPH 3TOM BTOpbIE Nepu]epHuiiHbie Kpas
yrayOJaeHbl OTHOCHUTENBHO NEpBBIX Mepu(epHiiHbIX KpaeB. DTa KOH(Uryparys IMO3BOJISET

YCUINUTDb COEAUHECHUC M'CPMETUIHO CKPEIIAIOIICTO YIINIOTHEHMS.

[0076] B mpeano4TUTENbHOM BapUaHTE OCYLIECTBICHHS HACTOSLIErO U300peTeHus u st Oosee
BBICOKOH MEXaHUYECKOU CTOMKOCTH nepBass CTCKIAHHas ITaHCIIb 1500503051 BTOpass CTCKJIIAHHAA
NaHeJdb MOTYT TMPENCTaBJsATH COOOH TpenBapUTENbHO HAmpsbkeHHoe crekyo.  Ilon
NPpEABAPUTEIIbBHO HAIIPSAKEHHBIM CTEKJIIOM HMECTCA B BHUAY TEPMOYIIPOUYHCHHOEC CTEKIIO,

TEPMHUYCCKHU 3aKAJICHHOC YAaPOIIPOYHOEC CTCKIIO MM XUMHWYECCKH YITPOYHEHHOE CTCKIIO.

[0077] TepMOynpOYHEHHOE CTEKJIO MOABEPTAIOT TEIUIOBOH 00paboTKe ¢ MpUMEHEHHeM criocoda
KOHTPOJHUPYEMOI'O HArpe€Ba U OXJIAXKACHUSA, IMPHU KOTOPOM HAPYIKHBIC CTCKIITHHBIE ITOBEPXHOCTHU
NnoABEPTrarOT CXATHUKO, a BHYTPCHHIOKO CTCKIIIHHYHD TMOBEPXHOCTH — PACTATHUBAROLIEMY
HATNPSDKEHUI0. JTOT Coco0 TemioBol OOpaOOTKH MPENOCTaBJISIET CTEKJIO ¢ MPOYHOCTBIO HA
u3ru0d, Oojpimed, 4YeM OTOXCKEHHOE CTEKJIO, HO MEHbBIIEeH, YeM TEePMHUYECKH 3aKaJeHHOEe
yIapOTPOYHOE CTEKJIO. TepMUUECKH 3aKaJeHHOE yIapOlpOvHOe CTEKJIO TMOBEPraloT TEIUIOBOM
00paboTke ¢ mpUMEeHeHHeM croco0a KOHTPOJIMPYEMOI'O HarpeBa M OXJIAKIACHUs, IPU KOTOPOM

Hapy>XHYI0 CTEKJIIHHYK) IOBEPXHOCTb IOJBEPrarT CKATUI, a BHYTPEHHIOK CTEKIISHHYIO
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MOBEPXHOCTh — PACTATMBAIOLIEMY HAIpPsDKEHHMIO0. Takue HampsoKeHHsl NPUBOIAT K TOMY, UTO
CTEKJIO IIPU BO3JIEMCTBUU HA HErO pa3pylIaeTcsi Ha HeOONbIINE YAaCTULIBI B BUJE TPaHyJ BMECTO
packajbIBaHUS Ha OCTPblE OCKOJKU. YacTuiipl B BUJE IPaHyJl ¢ MEHbIIEH BEPOSTHOCTBIO PAHST
JTOAeH WM TOBPEXTAIOT OOBEKThl. XUMHYECKO€ YIPOYHEHHE CTEKISIHHOTO —H3JeITHs
npeacTaBisier coOOl BBI3BAHHBIA HArpeBaHHEM HOHHBIN OOMEH, 3aKJIFOUAIOIIMICS B 3aMEHE B
MIOBEPXHOCTHOM CJIO€ CTEKJIa INEJIOYHBIX MOHOB HATpPHUs, OONAJAloIIUX MajbIM pa3MepoM, Ha
Oonee KpymHbIE HOHBI, HANpUMep, IIEJOYHbIE HOHbI Kayius. [lOBbIIEHWE HANpsDKEHUs
MOBEPXHOCTHOTO CKATHsI POUCXOMUT B CTEKJIE IO Mepe «BHEAPEHHS» HOHOB OOJBIIETO pasMepa
B HeOONbIINE YYAaCTKH, paHee 3aHUMAaeMble MOHAMH HAaTpus. Takyro XHMHUYECKYI0 0OpaloTKy
OOBIYHO OCYIIECTBIISIIOT, TIOrPYKasi CTEKJIO B BAHHY ¢ HOHOOOMEHHBIM PACIUIABOM, COZEpPIKAIIUM
OJTHY MJIF HECKOJIBKO PACILIABJIEHHBIX COJIEH ¢ MOHAMH OOJIBLIETO pa3Mepa, PHU TOUHOM KOHTPOJIE
TemnepaTtypsl 1 BpeMeHH. COCTaBbl CTEKJIa AJFOMOCHUJIMKATHOTO THUIIA, TaKHE KAk, HANpHUMeEp,
nporcxomsmue u3 npoaykrosor nuHerkn DragonTrail® npomssoacrsa Asahi Glass Co. wm
MPOUCXOASIIINE U3 MPoaykToBoi uHeliku Gorilla® npoussoactea Corning Inc., Takke U3BECTHBI

BBICOKOH 3(PEKTHBHOCTHIO XUMHUYECKON 3aKAJIKH.

[0078] B HekOTOPBIX BapHaHTax OCYLIECTBJIEHHs HACTOSIIEro M300pETEHHs TUIEHKH, TaKHE Kak
IUIEHKU C HU3KUM KO3(PPHUIIMEHTOM M3JyUeHHMs], TUIEHKHU IS 3aLUThl OT COJHEYHOTO M3JTy4eHUs
(TIeHKH, OTpaXkarol[ye TETUIOBbIE JIyUH), aHTUOINKOBbIE TUIEHKH, TUIEHKU NTPOTUB 3aII0TEBAHMS],
IPEANOYTUTENEHO TUIEHKA, OTPAKAIOLIAst TETIOBBIE JIYYH, WJIN TUIEHKA C HU3KUM KO3 (PHUIIHEHTOM
U3JIyueHHsi, MOTYT OBbITb MNPEAyCMOTPEHbI HAa IO MEHBbIIEH Mepe ORHOW W3 BHYTPEHHHX
MOBEPXHOCTEHN W/WJIM BHEUTHUX MMOBEPXHOCTEH MEpBOI WU/WJIM BTOPOH CTEKJIIHHBIX maHenei (la,
1b) BakyyMHOT0 H30JISILIMOHHOTO CTEKJIONAaKeTa. B mpeAnodTuTeIbHOM BapUaHTE OCYIIECTBIICHUS
HACTOSIIEr0 M300peTeHHsT BHYTPEHHsSI MOBEPXHOCTb BTOpOW crekysiHHOW manenn (1b) VIG

OCHAILIEHA IUIEHKOH, OTPAXKAOLIEH TEIJIOBBIE JIy4H, WM HU3KOOMUCCUOHHON IJIEHKOM.

[0079] B ogHOM BapuaHTe OCYIIECTBIECHHS HACTOSILEro M300pETeHHs BHEIIHSS MOBEPXHOCTD
NIEPBOU W/WJIH BTOPOU CTEKJISTHHBIX TaHesiel (1a, 1b) MoxkeT npeacTaBisTh COOOH MHOTOCIOWHBIH
y3en, oOpa30BaHHBIA MO MEHbIIEH Mepe OIHUM JIMCTOM CTEKJIa M [0 MEHbIIEH Mepe OTHUM
NOJIMMEPHBIM TPOMEXKYTOUYHBIM CJIOEM, IO COOOpakeHUsIM O€30MacHOCTH U HaIeKHOCTH.
MHOrocnoiHOe CTEKJIO SABJSETCS] TUIIOM yAapONPOYHOro CTEKJIa, KOTOpPOe HE pacchllaeTcs Npu
pasOuBanuu. B ciydae paspymieHuss OHO YIEPKHUBAETCI Ha MECT€ TEPMOIUIACTHYHBIM

MIPOMEKYTOYHBIM CJIOEM MEXAY €ro AByMsl WM OoJjiee CIosiMU CTekia. [IpoMeKyTOUHbIN CIIoi
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COXpaHsIET CJIOU CTEKJA CKPEIUICHHBbIMU NaK€ IMPU pa3pyLICHWHM, U €r0 BBICOKAsl MPOYHOCTH

NpefoTBPALIAET pa3pylIeHUe CTeKIa Ha OONBbIINE OCTPhIE KYCKHU.

[0080] B MHOrOCIOMHOM y3Jie¢ IO MEHBIIEH Mepe OAMH JIUCT CTEKJa MPEANOYTUTEIbHO UMEET
TOJIIUHY Zs, paBHYy0 wiH Oosbire 0,5 MM (Zs > 0,5 mm). TommiHa n3mMepsieTcst B HalpaBJICHHH,
NEPHEHANKYJISIPHOM BHELIHEH MoBepxHOCTH maHenu. [lo meHbliell Mepe ONUH NMOJIUMEPHBIN
NPOMEKYTOYHBINA CJIOH MpPEACTaBisieT cOOOH MpO3pavyHbIil WM MOJYNPO3PAYHBIA MOJTUMEPHBIN
MPOMEKYTOYHBIA CJIOH, COAEpKAIMK MaTepuay, BbIOPAHHBIH M3 TPYIMIBL, COCTOSIIEH W3
stunenBuHmianerata (EVA), mnomumzobyrunena (PIB), mnomuuamnOytupans (PVB),
nonuypetana (PU), nomusurmixnopunos (PVC), nonnadupos, cononmusGpupos, moauameranet,
ukioonepunoBbix  monumepo  (COP), wuoHOMepa wW/mMiM  anre3suBa, AaKTHBHPYEMOTO
yJIbTPadUONETOM, U APYTUX, U3BECTHBIX B OOJACTH MPOU3BOACTBA MHOTOCIOWHOTO CTeKIa. Takxke
NOAXOMAIIMMHA MOTYT OBITh CMEIIAHHBIE MAaTepUalbl, B KOTOPBIX HCIIONB3yeTCs Jro0as
COBMECTHMAasi KOMOWHAIMsA 3TUX MarepuansoB. JlIs yIydimeHus SKCIUTyaTallMOHHBIX
XapaKTEPUCTHK OKHA WMJIM JIBEPH C KOHILENIMEH HACTOSIIEro M300pEeTEeHHs TaKXKe MOXET OBITh
COBMELIEHA YCUJICHHAs 3By KOU30JISILIUSA C TOMOILBIO CTEKJIA CO 3BY KOM3OJIALIMOHHBIM MTOKPBITHEM.
B sTOM ciydyae nmOIMMEpHBIM NPOMEXYTOYHBIM CIOW COAEPKUT IO MEHBbLIEH Mepe OIUH
JOTIOJNIHUTENIbHBIA  aKyCTHMYECKUN MaTepuas, pa3MELIEeHHbIH MeXAy [AByMs IUJIGHKaMH U3

I'IOJ'II/IBI/IHI/IJ'I6yTI/IpaJ'I$l.

[0081] HacTosimee wu300peTeHne Takke MNPUMEHHUMO K JIEOOOMYy THIy CTEKJIONAKeTa,
cozeprKaleMy CTeKJISIHHbIE TaHem ! (J1Be, Tpu uin OoJiee), OrpaHNUHBAIOIINE H30JIHPYIOIINE UITH
HEM3OJUPYIOIHE BHYTPEHHHE MPOCTPAHCTBA (TaKKe€ Ha3bIBA€Mble MHOTOKaMEpPHBIMHU
CTEKJIONAaKeTaMu), MPU YCIOBUH YTO YACTHUHBIN BaKyyM CO34a€TCs B IO MEHbLIEH Mepe OAHOM
U3 STUX BHYTPEHHHUX MpocTpaHCTB. ClenoBaTeNbHO, B OJHOM BapUaHTE OCYINECTBJICHMS IS
YJIYULIEHUs] MEXaHUYeCKUX XapakTepucTuk VIG, coriacHo HacTosemy H300pEeTEeHHIO, TPEThsI
TOTIOTHUTENbHASL CTEKJISTHHAS TIAHEJb MOKET ObITh IPUCOEANHEHA K TI0 MEHBLIEH Mepe OHOM 13
BHEIIIHUX [TOBEPXHOCTEH NepBOH W/WJIK BTOPOH CTEKISIHHBIX naHenei (1a, 1b) Bnons nepudepun
VIG nocpencreom nepudepuitHON TUCTAHIIMOHHON PAMKH, CO3IAIOIIEH H30JISILIMOHHY IO TIOJIOCTD,
VIUIOTHEHHYIO  Tepu(epuilHbIM  KpaeBbIM  VIUIOTHEHHMEM. YKa3aHHas  nepudepuiiHas
JUCTAHLMOHHAS paMKa MOJAEPKUBAET ONPEACIICHHOE PACCTOSTHUE MEXAY TPETbeH CTEKIISTHHOU
MAHEIbI0 U MO MEHbLIEH Mepe OAHOW W3 BHEINHEH MOBEPXHOCTH OJHOM M3 MEPBOH U BTOPOU
CTEKJITHHBIX maHesell. OOBIYHO yKa3aHHas AUCTAHIIMOHHAS PaMKa COIEPIKHUT MOTJIOTHTENb BJIaru

1 OOBIYHO UMEET TOJMUHY OT 6 MM 10 20 MM, NMPEANOYTUTENBHO OT 9 MM 10 15 Mm. B nenom,
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yKa3aHHBIH BTOPOW BHYTPEHHUN OOBEM 3alOJHEH 3aJaHHBIM ra30M, BbIOPAHHBIM W3 TPYIIIHI,
BKJIFOUAIOLIEH BO3/yX, CyXOH BO31yX, aproH (Ar), kpuntoH (Kr), kcenoH (Xe), rekcadpTopun cepbl
(SF6), yriexkucblii ra3 win uX KOMOMHALMIO. YKa3aHHbBIN 3aJaHHbII ra3 SBJsIeTCs: 3PPEKTHBHBIM
ISl TIPENOTBPAINEHHsT TerIooOMeHa W/WM MOXeT OBbITh MCHOJBb30BaH Ui YMEHBIIEHHS

MIPOITy CKaHMs 3ByKa.

PACIIOPKH

[0082] BakyymHBIii HW3ONSLUOHHBIA CTEKJIOMAKET, COTJIACHO HACTOSIIEMY H300pETEHUIO,
COIEP KUT MHOXECTBO OTJIEJIbHBIX PACHOPOK, 3KAThIX MEXIY MEPBOH M BTOPOU CTEKIITHHBIMH
nanessive (1a, 1b), aroObl moanepKUBaTh BE MAHEIH OTACIBHO APYT OT APYra U, TAKUM 00pa3oM,
¢ oOpa3oBaHueM BHYTpeHHET0 oObeMa V. OTnesbHbIe pacliopKy paclpeeeHbl Mo MIIOCKOH 30He

B COOTBETCTBHUH C PELIETKOH, OnpenessieMoil siuetikamu BopoHoro, kak 00CykKIanoch BhIIIE.

[0083] OTnenpHBIE pPAacCHOPKH MOTYT HUMEThb pas3Hble (OPMBI, HAMPHUMED, LIIHHIPUYECKYIO,
cepuueckyro, HUTeoOpasHyto Gopmy, hopMy mecouHbIx 4yacos, C-o0pasHyro, KpecTooOpa3Hyo,
npusMaTudeckyro ¢opmy. IIpennodyrurenbHO HCMONB30BaTh HEOONBIIME PACIOPKH, T. €.
pacropky, OOBIYHO MMEIOIIHE MOBEPXHOCTh KOHTAKTAa CO CTEKJIIHHOW IAHENbI0, PaBHYIO WU
MEHBIIYIO 5 MM?, TPEANOUTUTENbHO PAaBHYIO WIM MEHBINYIO 3 MMZ OoJjiee MPEenroYTHTEIbHO
paBHy0 Win MeHblIyo 1 MM2 Kak yka3aHO BbILIE, 3TH pa3Mepbl MOTYT 00€CIeunBaTh XOPOLIYIO
MEXaHUYECKYI0 CTOMKOCTh K BBI3BIBAEMBIM aTMOC(HEpPHBIM NaBJICHHEM HANPSDKEHUsIM, Oyaydu

IpHU 5TOM 3CTETHUICCKHU HE3AMETHBIMU.

[0084] OTnenbHble pacmoOpKM OOJKHBI OBITh BBIOJHEHBI M3 MaTepuana, oO0JaJaroIiero
JIOCTaTOYHOM CTOMKOCTBIO, YTOOBI MPOTHUBOCTOSTH JNABJICHHIO, MPHUIAraeMOMY BHYTPEHHUMH
MOBEPXHOCTAMU CTEKIITHHBIX aHeJen 1ona I[efICTBPIeM aTMOC(l)epHOFO JaBJICHHs, OHU OOJI>KHBI
6bITb CHOCO6HI>I BBIACPIKUBATDb BBICOKOTEMIIEPATYPHBIC MPOUECCHI, TAKUE KaK TOPEHUE U CUIIBHOEC
HarpeBaHue, W JOJDKHBI BBIIENATH Malloe KOJIMUYECTBO rasza mnocie usrorosieHust VIG. Takoii
MaTe€pHral ABILCTCA MNMPEANOYTUTEIIBHO TBEPAbIM METAJNIMYCCKUM MATCPpHUAJIOM, KBAapPLEBbIM
CTEKJIOM MWJIK KEPAMUYECCKHM MAaTCpUuaioM, B HYaCTHOCTHU, METAJUIMYCCKUM MAaTCPUATIOM,
HATNIPUMeEp, KeJie30M, BOIb(PpaMoM, HHUKEIEeM, XPOMOM, TUTAHOM, MOJHOICHOM, yTJIEPOAUCTOMN
CTaJIbl0, XPOMOBOW CTaJIbK), HUKEJIEBOU CTaJIbl0, HEPKABEIOIIEH CTaJbl0, HUKEIEBO-XPOMUCTOM
CTaJIbIO, MapraHIEBON CTaJbI0, XPOMOMAPTaHLEBOW CTaJbI0, XPOMOMOJHUOAEHOBON CTaJIbIO,
erMHHCTOﬁ CTaJibl0, HUXPOMOM, AKOpaJEeM HWINW T. II., WKW KEPAMHUYCCKUM MATCPUAIIOM,
Harpumep, KOPyHAOM, OKCUAOM AJIIOMHUHUA, MYJIJIUTOM, MaFHGSHefI, I/ITTpI/Iﬁ OKCHUIOM, HUTPUAOM

AJIFOMHWHUA, HUTPUAOM KPEMHUS UJIU T. II.
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NEPU®EPUHHOE CKPEILIAIOIIEE YIIOTHEHHUE

[0085] BuyTpennuii obvem V wmexnay crekinsHHbiMu maHenmsimu  (la, 1b) BakyymHoro
U30JSIIMOHHOTO CTEKJIONAKeTa COTJIACHO HACTOSINEMY M300pETeHHIO 3aKIIOUeH B Ipeaesax
TePMETUYHO CKPEIUISIIOIEro YIUIOTHeHUs (4), pPa3sMELIeHHOTO CMeXHO ¢ nepudepueit
CTEKJISTHHBIX MaHejel. [ epMeTHYHO CKperIsItoliee YIIOTHEHNE HETPOHHULIAEMO ISl BO3IyXa HJIH
Jr000r0 APYroro rasa, mpucyTCTBYIOLEro B atmocdepe, okpyskaromeii VIG, u npeanoYTurensHo

SABJIAETCS TBEPABIM.

[0086] CymecTBYIOT pa3iuYHbIE TEXHOJIOTMH BBIMOJHEHUSI TEPMETHYHO CKPEIUISIOLIEro
yrutoTHeHus. IlepBblii THN yruioTHeHHs (Haubosiee PacIpOCTPAHEHHBIH) — 3TO YIUIOTHEHHE Ha
OCHOBE IIPUIIOMHOIO CTEKJIA, TEMIIEPATY PA MJIABIEHUS KOTOPOrO HIKE, YeM Y CTEKJIa, U3 KOTOPOro
COCTOAT CTEKJIsIHHblE NaHEeNIW CTekjonakera. lcrnonp3oBaHMe 3TOro TUMAa YIUIOTHEHUS
OrpaHUYMBAET BHIOOP HHU3KOIMHCCHOHHBIX CJIOEB TEMH CIIOSMH, KOTOpPbIE HE Pa3pyIIArOTCs
TEIUIOBBIM LMKJIOM, HEOOXOAMMBIM ISl HAHECEHHsI MPUIIOWHOTO CTEKJa, T. €. TEMH CJIOSIMH,

KOTOpPBIE CITOCOOHBI BBIIEPIKUBATh TEMIIEPATYPY, BO3MOXKHO, 10 250 °C.

[0087] Bropoii Tun yIuioTHEHHs MPEACTABIsIeT COOOM METAINTNYECKOe YILUIOTHEHHE, HAIPUMeED,
METAJUINYECKYI0 TOoJocy HeOompmoi Ttommmubel (< 500 MKM), NpUNasHHYK K nepudepun
CTEKJIOMAKETa MOCPEACTBOM CTSIKHOIO HIKHETO CJI0sl, MOKPBITOrO 10 MEHbIIEH MEPe YaCTUYHO
CIIOEM CIIOCOOHOTO TPHUMAMBATHCS MaTepuasia, TAKOro KaK MSITKUE MPUIIOW U3 OJIOBSIHHOTO
cruiaBa. OHO CyLIIECTBEHHOE NMPEUMYIIECTBO STOr0 METAIMYECKOTO YIUIOTHEHUS 110 CPAaBHEHUIO
C BBIIIEYIIOMSIHYTbIM CTEKJISIHHBIM YIUIOTHEHHEM COCTOMT B TOM, YTO OHO MO)KET YaCTHYHO
neopMUpOBaTHCS U, TAKMM 00pPa30M, YaCTUYHO MOTIOIATH OTHOCUTENIbHBIE PACIIUPEHUS MEKIY
nepBol M BTOPOW CTEKJISIHHBIMHU MaHESIMU MPU BO3JENHCTBUU TEMIIEPaTypPHOrO IpagueHTa IIo

Tomube VIG.

[0088] B 3asBke Ha marenr WO2011/061208 A1 omucan omuH mnpumep mnepudepuitHoro
CKPEIUIIIOIIEro YIUIOTHEHHsI, BBITIOJIHEHHOTO W3 MeTa/ula, JJIsi BaKYYMHOTO H3OJISILHOHHOTO
crekionakera. ONHCaHHOE YIUIOTHEHHE MIPEACTaBiseT COOOH METaJIMYECKYH0 IOJIOCY,
HAIpUMep, BBIMOJIHEHHYI0 M3 MENAH, MPHIASHHYI) C IMOMOINBI CIIOCOOHOTO MPUIAauBATHCS

MarepHala K KJICHKOH JIeHTe, PeNyCMOTPEHHOH Ha neprudeprun CTEKITHHBIX MTaHeNe.

BHYTPEHHUI OFBEM

[0089] Bakyywm ¢ abcomoTHbIM aaByienneM meHee 0,1 mOap, npeanoururensHo MeHee 0,01 mbap,

MOJKeT OBITh CO3/1aH BO BHYTPEHHEM 00beMe V, OrpaHHYEeHHOM MEPBOI M BTOPON CTEKJIIHHBIMU
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NaHESIMH M HabOpPOM OTAENBbHBIX PACIIOPOK M 3aKPHITOM NepU(pEpUtHBIM CKPETIIOIIUM

yruioTHeHueM BHYTpH VIG coriacHo HacTosieMy U300peTeHHIO.

[0090] BayTpennuii oovem VIG, coriacHo HacTosileMy M300pPETEHUIO, MOXKET COIEepPIKaThb Ias,
HarpuMep, HO HE UCKJIIOYUTENIbHO, BO3AYX, CyXOW BO3ayX, aproH (Ar), kpuntoH (Kr), kceHOH
(Xe), rexcadropun cepbl (SF6), auokcun yriepoga wind ux koMmOuHaiwmio. IlepeHOC 3HEpruu
yepe3 M3OJUPYIOUN OJIOK, UMEIOIIHMH 3Ty OOBIMHYIO CTPYKTYPY, YMEHBIIAETCS MO MPUYHHE

NPUCYTCTBUS ra3a BO BHYTPEHHEM 00beMe OTHOCUTEBHO CTEKJITHHOMN IMaHeNN U3 OTHOTO CTEKJIA.

[0091] U3 BHYTpeHHErO 00BEMa MOXKET TaKKe ObITh OTKA4aH JIFOOOW Ta3, co3/aBasi TEM CaMbIM
BaKyyMHBIN CTekjonakeT. IlepeHoc sHepruu 4depe3 BaKyyMHBINH W3OJIALIMOHHBINA CTEKJIOMNAKET
CIJIbHO yMEHbIIAeTCs H3-3a Bakyyma. Jlos co3maHusi BakyyMa BO BHYTPEHHEM oOObeMe
CTEKJIONIaKeTa HAa OCHOBHOW TMOBEPXHOCTU ONHOW W3 CTEKJISIHHBIX TMaHeJed OOBIYHO
Ipeay CMOTpPEHA MoJIasi CTEKJITHHAsI TPyOKa, COO0IIaroIas BHy TPEHHHH 00beM ¢ BHEITHUM. Takum
o0pa3oM, YaCTUYHBIM BaKyyM CO3/aeTCcsi BO BHYTPEHHEM OOBbEME IyTeM OTKAauyKH TIa30B,
NPUCYTCTBYIOIIUX BO BHYTPEHHEM O0BEME, C IMOMOIIBI0 HACOCA, OAKIIOYEHHOTO K BHELITHEMY

KOHILy CTEKJITHHOU TPyOKH.

[0092] [Inss monnep:kaHUs 3aJaHHOTO YPOBHS BakyymMa B BakKyyMHOM H3OJSLIMOHHOM
CTEKJIONAKETe B TEYEHHE NPOAOJDKUTEIBHOIO IMEPUOAA BPEMEHHU B CTEKJIOMAKETE MOXKET
UCIOJIb30BAaTbCs TA30MOIJIOTUTENb. B 4acTHOCTH, BHYTPEHHHE IIOBEPXHOCTH CTEKJISTHHBIX
MaHesel, COCTaBJSIOINX CTEKJIOMAKET, MOTYT CO BPEMEHEM BBIIENATh Ia3bl, IPEIBAPUTEIBHO
abcopOUpOBaHHBIE CTEKJIOM, TEM CaMbIM YBEJIHYHBAsh BHYTPEHHEE NAaBJICHHE B BAaKYYMHOM
M30JISILUOHHOM CTEKJIONAKeTe U T€M CaMbIM CHIXKAsl XapakTepucTuku BakyyMa. Kak mpasuio,
TAKOH ra3omnorjoTUTENIb COCTOUT U3 CILIABOB LIMPKOHUS, BAaHAIMS, XKejle3a, KoOaJlbTa, aTFOMUHHUS
U T. . U OCXKAAETCS B BHJI€ TOHKOTO CJIOS (TOJIIMHONH HECKOJIBKO MHUKPOMETPOB) WJIH B BHIE
OJI0Ka MITH TUTACTHHKH, TIOMELIEHHBIX MEXY CTEKJITHHBIMHU MaHENIMH CTEKJIOMAKeTa, YTOObI UX
He Obulo BHAHO (HAampUMEp, CKPBITBIX BHEUIHEH OMallbl0, YacThiO NepudpepuitHoro
HEMPOHUIAEMOr0 YIUIOTHEHUs WiIH pamoii). ['a3omornorureir Ha CBOEH MOBEPXHOCTH MpU
KOMHATHOU TeMIiepatype o0pa3yeT MacCUBUPYIOLINN CJIOH, U, CIeIOBATENIbHO, OH JOJIKEH OBITh

HarpeT sl YCTPaHEHHWs [ACCUBUPYIOMIEro CJOS U, TaKuM o0pa3oM, aKTUBALUU

2

ra3oIorIOMAINX CBOHCTB €ro CIuiaBa. CLII/ITaeTCﬂ, YTO TIa30mOoIJIOTUTECIIL  ABJIACTCA

«aKTUBUPYECMBIM HAI'PEBOMD.
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HO3UIHNOHHOE | IPU3HAK

OBO3HAYEHUE

1 BaxyyMHBII U30AUOHHBIN CTEKJIONAKET
la, 1b IlepBast u BTOpast CTEKJISIHHBIE MTaHEIU

4 [lepudepuiinoe CKpemsiroIiee yIjIOTHEHHE
A JlononHuTeIbHAS 001aCTh

AC IlenTpanbHas 00JacTh

Ai Inomane siuetiku Ri BopoHoro

AL O06nacTp B BUE MPOIOJILHOM MOJIOCH

AW Ob6nacTpb B BUAE MONEPEYHON MOJOCHI

B Yrnosas o0nacteb

c LlenTp npsAMOYTOJIBHON MIOCKON 30HBI

cs (3KCTpanoNMpOBaHHBIN) YTOJ IPSMOYTOJIBHON TIOCKOH 30HBI

d Tonmmuna VIG

D Jnaronanb NpsiMOyTOJIbHON IJIOCKON 30HBI

k KonuuecTBO OTAENBHBIX pacopok

L JlnvHa npsiMOyrOJIbHOM MJIOCKON 30HBI

n Panr

N OO1mee KOIMYECTBO 3HAUEHHH CITHUCKA
ITpouentunn

Pi OrnenpHas pacropka i

Rb Panuyc B-obnactu

Ri Sueiika BopoHoro, cBsi3aHHasi ¢ pacrnopkoii Pi

Sxp p™ mpoueHTHL MIOMmAeil SUeeK, PaCcIONOKEHHBIX B 001aCTH X = A,
AL, AW unu B

W Tupuna npssMOYTroJbHOMN IIIOCKON 30HBI

X1, X2 IIpoponbHas u nonepedHas ocu

A Amax ITar u MakCUMabHBIN DAL IPH 33JAHHON CTOMKOCTH K BbI3BIBAEMOMY

aTMOC(I)eprIM AAaBJICHUCM HAIIPSAKCHUIO GP

opll ot

Bri3biBaembie aTMOC(l)eprIM AaBJICHUEM U TCIJIOBBIC HAITPAYKCHUSA
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®opmyJia u300peTeHus

1. Baxyywmsbiii nsomauuoHHbli crekionaker (VIG) (1), comepskamuil IUIOCKYIO 30HY H
conepKaluii;

(a)mepByIO CTEKJISIHHYO MaHeNb (1a) U BTOPYIO CTEKJITHHYIO naHesb (1b);

(b)k ornenbHbBIX pacnopok (P1), pacrpeneneHHbIX MO MIOCKON 30HE, M PACTIONOKEHHBIX MEKITY
NEepBOMl M BTOPOH CTEKJSIHHBIMU TMAHENSIMH, U TOANEP’KUBAIOIIHMX PACCTOSHUE MEXKIY
NepBOl M BTOPOW CTEKJISTHHBIMHU TAHESIMHU, TPHYEM KaKIas U3 YKA3aHHBIX OTJENbHBIX
pacriopok (P1) onpenensier stueiiky (Ri), nmeroryro muomanpb (Ail) staeliku 1 00pa3yomy o
B KOMOWHALIMU C STYEHKAMHM, CBSI3aHHBIMH CO BCEMH OTACIBHBIMH PACIOPKAMH, MO3AUKY
BopoHoro, xapakrepusyeMyro pacrpeneieHueM miomanei siaeek, roe k € N, uk > §;

(c)nepudepuiinoe ckperisirolnee yIrjioTHEHUE (4), repMETUYHO YIUIOTHSIOIIEe PACCTOSHHE
MEXIy TEPBOH M BTOPOH CTEKJISIHHBIMU TMAaHENSIMH, OIpEnenss BHYTPEHHHH oO0beM V,
3aKJIFOYEHHBI MEXIy IEepBOM U BTOPOM CTEKJSHHBIMU IaHEJISIMH M OrPaHWYEHHBIN
BHYTPEHHUM TIEPUMETPOM MEpU(EPHIHOTO CKPEIUIIOIIEro YIIOTHEHUS, ONPEAEISIFOIINM
IUIOCKYIO 30HY, NMPUYE€M BHYTPEHHHUI NMEpUMETP MMEET IO CYIIECTBY MPSIMOYTOJbHYIO
reOMeTPHUECKYI0 (POopMy, MPOXOIAINy nmo juHe L Brome mponmonpHOW ocu X1 u mo
mupuHe W BAOJb MONEPEYHON 0Cu X2, NePNEeHIUKYISIPHON NpOoAoabHON ocu X1, mpuuem
L > W, npu 5TOM BHyTpEeHHHUI 00BEM HAXOAUTCS MOJ] BAKYYMOM,

IIPU 5TOM IIOCKAsi 30HA pasfelieHa CIeAyOmNUM 00pa3oM:

e ueThipe yrioBele obmactu (B), kakmas W3 KOTOPBIX HMeEET TeOMeTpU4ecKyro (opmy

4eTBepTHU Kpyra ¢ paauycoMm Rb, koropbiii MeHbline, yeM W / 2, U Kaxkaas U3 KOTOPBIX

LEHTPUPOBAHA HA YIJy MPSIMOYTOJbHOIO BHYTPEHHErO MepuMeTpa mepudepuitHoro

YIUIOTHEHUSI, U

e JONOJIHUTENNbHAST 00yacTh (A), KOTOpas OXBAThIBAET IUIOCKYHO 30HY, 33 HUCKJIIOYEHUEM

YeThIpeX YIJIOBBIX 30H, H KOTOpAs cama pa3/iesieHa Ha:

o mepByro obnacte (AL) B BHIE MPONONBHON MOJOCHI, MPOXOSIIYI0O MEXAy TMepBOH U
BTOPOI YTJIOBBIMU OONACTsIMU, U BTOpyH oOjacts (AL) B BuAe NpPOAOIBHON MOJIOCHI
MPOXOJSIIYIO MEXY TPEThEH 1 UeTBEPTOH YIIIOBBIMH OOACTSIMH, MPHUEM Kaxiasi 00J1acTb
B BUJIE IPOJOJBHOMN MOJOCHI MPOXOAUT BAOJIb MPOAOJBHON 0CH X1 CMEXHO C TPOIOIbHBIM
KpaeM TIUIOCKOH 30HbI M HMMEET LIMPUHY, W3MEPEHHYI0 OT IMPOJOJBHOrO Kpas BIOJb
nonepeyHon ocu X2, pasuyto 0,1 W;

o mepBy obmacte (AW) B BHUIE MOMEPEYHON MOJIOCHI, MPOXOISINYI0 MEXKIY MEePBOH U

TpeTbell YIIOBBIMH OOJACTsAMU, U BTOPYI0 obnactb (AW) B Buae NMONEpEeYHOH IOJIOCHI,
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IPOXOAIIYI0 MEKAY BTOPOH M 4YETBEPTOH YIIIOBBIMU OOJIACTAMU, IPHUEM Kaxkaast 001acTh
B BUJIE MTONIEPEYHOU MOJOCHI IPOXOIUT BAOJIb MONEPEUHON OCH X2 CMEXKHO C IMONEPEUHbIM
KpaeM TIUIOCKOH 30HBI M HMEeT IIHUPHUHY, U3MEPEHHYI OT IONEpPEeYyHOro Kpas BAOJb
nponosnbHOi ocu X1, paBnyro 0,1 W;
O ueHtpajbHyto obnactb (AC), OXBaTHIBAIOIIYIO 30HY IOMOJHUTENbHOU obnactu (A), 3a
UCKJIFOYEHHEM TepBOH U BTOpOil obnacreii (AL) B BUIE MPOAOJBHBIX MOJOC U MEPBOU U
BTOpOU obnacteit (AW) B BUe MOMEPEYHBIX MOJIOC,
oTaMuaromuiicst Tem, uro 10 npouenTuib Sp1o pacnpeneneHus momane sueek, MpeacTasiIs
IOLINX COOOH sTUEHKH, PacroNOKEHHbIE B KAKIOH U3 YeThIpexX YriloBeIx obnacreii (B), meHble
10-x mpouenTIel Sacio, ¥ SaLio, WK Sawio pacTipeeIeHUl TUTOMAEH siueeK, MPeaCcTaBIISON]
uX COOOH sueHKH, pacmojioXKeHHble B LieHTpanbHOH obnactu (AC), U B KaXIOW M3 MEpBOH U
BTOpOH oOnactei (AL) B Bue MPONOJIBHBIX TOJOC, /UM B KXKAOH U3 MepBOH M BTOPOH obiacT
eit (AW) B BHjie MONEPEUHBIX MONOC COOTBETCTBEHHO, U mpu 3ToM 107 mporenTuns Sacio pacmp
elleIeHnH TIomanei siueek, MPeaCTaBISIFOIINX COOOH STUeHKHU, PACTIONOKEHHBIE B IEHTPAIBHON O
6nactu (AC), 6onbie 10™ mponenTunel SarLio 1 Sawio IEpBbIX U BTOPBIX oOnacteli (AL, AW) B

BUAC MPOAOJIbHBIX U MONECPEYHBIX IMOJIOC UJIU PABCH UM,

Ipu  3TOM 3HAueHUsl Spi9,Saz10 U Saw1o OlpeneneHbl 0e3 ydera IUIOMMAned s4eexk,
NPEACTABJIIOIUX COOOH BCe sTUeHKH, CMEXKHbIE C BHYTPEHHUM IEPUMETPOM, U NIPHU 3TOM siUeika
(Ri) 3axmouena B obnactu (AC, AL, AW, B),
® €CJIM COOTBETCTBYIOIIAs OTAENbHAs pacnopka (P1) conepkuTcsi BHyTpH yKa3aHHOM 001acTH,
WITH,
® B CJIyyae eCJIM COOTBETCTBYIOIIAS OTAEIbHAS PACIIOPKA HAXOIUTCS HA MEPECEYCHUN MEXKTY
neymsi obmactsimu (AC, AL, AW, B), siueiika (Ri) 3akimroueHa B obiactu, conmepskamnei
HauOONBINYIO AOJIO TUTOINAIu (Al) STYSHKH, U,
® B CJIydyae €CJIM COOTBETCTBYIOIIAS OTAEIbHAS PACIIOPKA HAXOAUTCS HA TIEPECEUCHUN MEXKTY

nBywmsi obnactsimu (AC, AL, AW, B), a myommanp si9eliki paBHOMEPHO pacIpeneieHa MeKIy

OBYMsi OONacTsSIMU, yKa3aHHAs IUIOMIA[b SYSHKH He YYUTBIBaeTCs i ompenenenus 107

TPOUEHTUNEN Sp10, Sac10r Sar10 ¥ Saw1o-

2.  BaxkyyMHBII H30JLIMOHHBIN CTEKJIONAKET MO M. 1, OTIMYArOIUNACS TE€M, YTO IUIOLIAAN STYEEK,
NPEACTABIIIOINX COOOM BCe sIUEKH, PACIIONIOKEHHbIE B KaXI0H U3 YEThIPEX YIIIOBBIX 00acTeit
(B), xoTOpBI€ SBISIIOTCA CMEXHBIMH C BHYTPEHHMM II€PUMETPOM, MEHBIIE IJIOIIANeH sueek,

NPEACTABJBIIOIUX COOOH BCe sTUEHKH, HEMOCPEICTBEHHO CMEXKHbIE C HUMH, FJIH PaBHBI HM.
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3. BakyyMHbIl U30JILMOHHBIN CTEKIOMAKeT MO 1. | Wiu 1. 2, oTauYaromumiics Tem, yro 90
nponeHTwib SACO0 pacnpeneneHus romanei sueek, NpeacTaBIsSIOINUX cOO0H AUeHKH, pacon
O’KeHHBIE B LIEHTpajIbHOM obnactu (AC), Gonblie, yeM m, yMHOxeHHOe Ha 107 mporenTusb Sgio
pacrpeneneHust IOMaAe siueeK, MPEeaCTaBISIOUMX COO0M TYeHKH, PACTIONOKEHHbIE B KaXKIOU
u3 4yeThipex yrioBbix odnacteit (B) (Sacoo > m Spio, rme m > 1,6, npennoururenasHo m > 1,8, 6on

ee Mpeano4YTuTeTpbHo m > 2.0,

4. BaxkyyMmHbBIl HM30JSILIMOHHBI CTEKJIONAKeT MO JIOOOMYy U3 TPEABAYIIUX IyHKTOB,
otnuyaromuiics TeM, 4To Rb cocrasisier ot 20 % no 40 % wmupunsr W, obbraro 30 % £+ 5 %
mupuHEbl W, M mpennoytutensHo coctaBiusier or 15 % mo 35% mmmeer L, u Gonee

NpeArnouTUTENBEHO cocTanisieT oT 80 no 400 MM, Oosee mpeanourutenbHO OT 100 10 300 MM,

5. BakyyMHbIi HW3OJILMOHHBIA CTEKJIOMAKET IO JIOOOMY M3 TPENbIAyLIUX MYHKTOB,
OTJIMYAIOLIUNACS TeM, 4TO Spio cocTtaBisier or 20 mo 5000 MM?, mpeamoyYTUTENBHO OT 25 A0
3600 mm?, Goree mpegnourutenbHO oT 100 mo 2500 Mm?, HanOosnee npeanouTuTeabHO oT 150 1o

900 mMm?2.

6. BaxkyyMHbIII M3OJSIIMOHHBIA CTEKJIOMAaKeT MO JIOOOMYy M3 TNPEAbIAYINUX IyHKTOB,
OTJIMHAIOLIUNACS TeM, 4TO Sacoo cocTasisier oT 50 mo 9000 mm?, mpeanoururenpbHo oT 100 mo
7200 mm2, Gosee mpeanoyrutenbHo oT 400 no 5000 mm?, Haubomnee npennoututenbHO ot S00 1o

1800 mm2.

7. BakyyMHbIH U30JISALUOHHBIN CTEKJIOMAKET MO JJIOOOMY M3 MPENbIAY IIMX MyHKTOB, OTIHYAOLI
uiicst Tem, uTo 90 mpoueHTHIIN SaLoo U Sawoo pacrpenesieHus Iomanei sueek, MpeacTaBIsFOL]
ux coOOM sSTYelKH, pacoJIOKEHHbIE B KaKIOH U3 MepBoOi U BTOpoi oonacteii (AL) B Bune npono
JIBHBIX TOJIOC W/WTH B KaXKIOW U3 MEPBOM U BTOPOit obnacteit (AW) B BUie OMEPEYHBIX MOJIOC C
OOTBETCTBEHHO, MeHbIne 90 npoueHTw st Sacoo pacnpefeNieHus TIOMANeH ssueeK, MPeacTaBis

I0IUX cOOOH STYEHKH, pacToioKeHHbIE B IIeHTpaibHOlH obmactu (AC).

8. BakyyMHbIi HW3OJALMOHHBIA CTEKJIOMAKET IO JIOOOMY M3 TPENbIAyLINX MYHKTOB,
oTnuyaromuiics tem, 4ro 10 mpoueHTwim Savio, Sawio TUOmanel sueek, MPeaCTaBIISTFOIINX
coboii siueliku BopoHoro, coneprkamuecst BHyTPH MPOAOIBHON Uiy nonepedHoi obmactu (AL,
AW), cocraBmsror ot 25 go 9000 mm2 mpemnoururenbHo or 36 mo 7200 mmZ  Gonee

npeanouTuTenbHo ot 121 go 5000 mm=.
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9. BakyyMHbIIl M3OJSIIMOHHBIM CTEKJIOMAKET MO JOOOMY W3 TPEAbIAYIIUX IyHKTOB,
OTJIMYAIOIIUNCSA TeM, 4TO Iutomanu (Ai) sideek, MepeceKkarollrie JUaroHajb IUIOCKON 30HBI,
MOHOTOHHO YBEJIMYHMBAIOTCS OT yIJIa K LEHTPY (C) IUIOCKOI 30HBI, HEOOs3aTeNIbHO BKIIIOYAast OJTHO
WM HECKOJIBKO IJIATO MOCTOSIHHBIX 3HAYEHUN, HE YUUTBIBAs STYEHKHU, CMEKHBIE C KPaeM ILIOCKON

30HBI.

10. BakyyMHbIi HW3OJISIHOHHBIA CTEKJIOMAKET MO JIIOOOMY W3 TPENbIAYLIUX MyHKTOB,
OTJIMHAIOLUNACA T€M, YTO MO MEHbIIEH Mepe OJHA U3 NEPBON M BTOPOU CTEKJIAHHBIX NaHENIen
BBIIIOJIHEHA W3 HATPUM-KAJIBLUI-CUJIMKATHOIO CTEKJA, AJIOMOCHJIMKATHOIO CTEKJa WU

OOPOCHIIMKATHOTO CTEKJIA.

11. BakyyMHBIH HM3OJSIMOHHBIA CTEKJIOMAKET IO JIIOOOMY U3 MPEObIAYIINX IyHKTOB,
OTJIMHAKOLUNACA TEM, 4YTO IMepBas U BTOpPas CTEK/IAHHBIE MAaHEIW HMEKT BHYTPEHHIOKO
MOBEPXHOCTb COOTBETCTBEHHO U BHELIHIOIO TOBEPXHOCTb COOTBETCTBEHHO, IIPH ’TOM BHYTPEHHHUE
MOBEPXHOCTH OOpaleHsl K BHYTPEHHEMY 00beMy V, M IpPU 5TOM IO MEHbIIEH Mepe OgHa U3
BHYTPEHHUX MOBEPXHOCTEN M BHELIHUX [MOBEPXHOCTEH OCHALIEHA MO MEHBbLIEH Mepe IUIEHKOH,

OTpa’KaroIlel TeTUIOBbIE JIyUH, WU IUIEHKON C HU3KUM KO3(p(pULIeHTOM U3iTydeHus.

12. BakyyMHBIIl M3OJSIIMOHHBIM CTEKJIONAaKeT MO JOOOMy M3 TPEABIAYIINX IyHKTOB,
OTJIMYAIOLIUNACA TEM, YTO IEepBasl CTEKJIHHAs MaHeJb U BTOpasl CTEKJIsIHHAs IaHEeIb UMEHT
BHEIIHIOI0 TIOBEPXHOCTh COOTBETCTBEHHO, IIPU 3TOM BHEIIHHUE MIOBEPXHOCTH OOpALIeHbI HAPYKY
BAaKyyMHOI'0 M30JISIUUOHHOTO CTEKJIONAKETa, U IPU 3TOM MO MEHbLIEH Mepe OfHA U3 BHELIHHUX
NOBEPXHOCTEH HACJIOEHA Ha [TO MEHbILIEH Mepe OUH JIUCT CTEKJIA MOCPEACTBOM IO MEHbILEH Mepe

OZTHOTO MOJMMEPHOTO MPOMEKYTOYHOT'O CJI0sI, 00pa3yst MHOTOCJIONHHBIH y3el.

13. BakyyMHBIIl HM3OJSIIMOHHBIA CTEKJIONAKeT MO JHOOOMYy U3 TPEABAYINUX IyHKTOB,
OTJIMYAIOLUNCS TEM, YTO MO MEHBIIEN Mepe OAHA U3 BHEUIHUX NMOBEPXHOCTEN NEPBONH U BTOPOU
CTEKJITHHBIX TIaHEJeW NPHUCOCOUHEHA K TPEThel CTEKJSIHHONH NaHeNn BIOJIb nepudepun
BAKyYMHOI'O H3OJSIIMOHHOTO CTEKJIOMAaKeTa IOCPEACTBOM TNepupepuitHOW IUCTAaHIIMOHHON
paMKH, co37aBas M3OJSILMOHHYIO TIOJNIOCTh, YIUIOTHEHHYIO NepH(EpHIHBIM  KpaeBbIM

YIJIOTHEHUEM.

14. Crioco0 M3roTOBJIEHHS BAKYYMHOTO H3OJISILMOHHOTO CTEKJA MO JIOOOMY W3 MPEIbIAyIIHX
MYHKTOB, BKJIFOYAIOIUH CIENYIOIHE STATbI:
® [IpeoCTaBJIeHHE NepBOMl M BTOpOi crexinsaHHbIX mnaHened (la, 1b) ¢ wu3BecTHBIMU

MEXaHMYECKUMH U TEIJIOBLIMHU CBOMCTBAMH U C 3aJaHHOM TOJIIUHOM d;
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pacder MakCHUMalbHOW IUIomaan Al max sdeiiku BopoHoro mns mnomydeHus
MAaKCHUMaJIbHO JOMYCTUMOIO 3HAYEHHUs BBI3bIBAEMOTO AaTMOC(EPHBIM J1aBJIECHHUEM
HaIpsDKEHNU,

OTIpeJIeNIEHUE paclpesieleHus] OTAEIbHBIX PACIOPOK, XapaKTePU3yeMOro MaKCUMaIbHON
Iomanbo Aimax siyeiiku BopoHoro B uenTpansHoii obnactu (AC), u onpenenenne 107
" mpoueHTwiss Saclo 3TOTO pacHpeneseHus IMJIOIANeH sUeeK OTHENIbHBIX PACHoOpoOK B
ueHTpaabHoi obactu (AC);

OTpeNeNIeHNe PACIpPEeNeICHUs] OTIENbHbIX PACIOPOK B MEPBOW M BTOPOH MPOAOJIbHBIX
obnactsix (AL) u B mepBoii 1 BTOpoH nonepeuHsix oonactsax (AW), xapakrepusyemoro 10
M MPOLEHTHIIIMHA S 4710, Saw1o TUIOMIANEH STUEEK PACTIOPOK, PACTIONOKEHHBIX B O0JIACTSIX
(AL, AW) B Buzie MPOJOIBHBIX M MOMEPEYHBIX MOJIOC, KOTOPBIe MeHbLIe 10 mponeHTHIIs
Sac1o TIOImaneH sYeek OTAEIbHBIX PACMOPOK, PACTIONOKEHHBIX B LIEHTPAJIBHON 00JIacTH
(AC), nnu paBHBI eMy;

OTIpeNieNIEHNe PaCcTIPEIeeHUs] OTAENbHBIX PACIIOPOK B UETHIPEX YIIOBBIX obnactsax (B), x
apakrepusyemoro 10™ mpoueHtuneM Spio MIOMAAEH siU€EK OTAENBHBIX PACIOPOK, PACIIOo
JIOKEHHBIX B KXJOW yrioBoi odnactu (B), koropeiii Menbine 10" nmpoueHTHiss Sacio,
SaL10 ¥ Saw10 TUIOLIAIEH sTY€EK PACIIOPOK, PACTIONOKEHHBIX B eHTpaibHOM oOactu (AC)
u B obnactsax (AL, AW) B Buzie IpOJOJIbHBIX U MOMEPEUHBIX T0JIOC,

NOMEIIeHHe K OTAEeIbHBIX PAacIOpOK Ha TMOBEPXHOCTh MEPBOM CTEKIsIHHON maHenn (1a)
COIJIACHO BBIIIEYTIOMSIHYyTOMY pACIpeNeeHUI0 OTJENbHBIX PAaClOpOK M HAaJOXEHHe
nepu(pepuiHOro CKPEIUIAIOEro YIUIOTHeHUs1 (4) TMOBepX YKa3aHHOW IOBEPXHOCTH,
onpenensisi NepuMeTpP NPsIMOYTOJbHON MIIOCKON 30HBI,

NPUCOCAMHEHUE BTOPOH CTekysiHHOW maHenu (1b) moBepx k OTmenbHBIX pacrnopok u
nepuepuiiHOro CKPEIUISIONIEero yIUIOTHEHHUS (4), OCTaByisisi 3a30p, PACIOJIOKEHHBIH
MEXIy MEepPBOH W BTOPOW CTEKJIIHHBIMU TMAaHENSIMH U OTpaHHYeHHBIH NepudpepuiiHbIM
CKPEIUISIIOIUM YIJIOTHEHUEM,

OTKa4YMBAaHMUE Tra3a W3 3a30pa MEXKAY IMEPBOH M BTOPOH CTEKISIHHBIMU TMAHENSIMU JUIS

noctuxkeHus napieHus Hke 0,1 mbap,

npu 5TOM Sp1o OTMIPEAEIISIIOT Oe3 yueTa siueeK, CMEXKHBIX C KpaeM MPsiIMOYTOJIbHOM TIOCKOH 30HBI,

30 ¥ npu 3TOM Syz10 U Spp10 ONPEAEITSIFOT Oe3 ydera siueeK, CMEKHBIX C KpaeM IpsSMOYTOJIbHOM

IIJIOCKOH 30HBI.

15. Cnoco6 no n. 14, oTnuYarouiAcs TeM, 4TO JOMOJHUTEIbHO BKIIOUAET CIEAYIOLINE STAIbI:
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onpenenenne 90T mpoueHTHUIsT Sacop TUIOIAAEH siY€eK OTHENbHBIX PAaCIOpPOK,
pacroyiokeHHbIX B IieHTpanbHol obnactu (AC); u

OIpeAesIeHNE paclpeneseHus] OTACIbHBIX PACIOPOK B UEThIPEX YIIIOBbIX obnactsx (B),
xapakrepuzyemoro 10™ mpoueHrunem Sg,o IUIOLIANell sU€EK OTHENbHBIX PACIOPOK,
PacCIONOKEHHBIX B KAKIOW yriioBoit odiactu (B), koTopslii MeHblie, yem yactaoe 1/ m,
ymHOxeHHOe Ha 90 mporeHTHnb Saco) TUIOMAzEl AUeeK PaclopoK, PACIIONOKEHHBIX B
ueHtpaabHou obnactu (AC), unu paBeH emy, rae m > 1,6, npeanodyrureabHo m > 1,8,

OoJiee mpennouTUTEbHO M > 2,0
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