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JeMoHcTpaunoHHana Bepcus

C ycnoBusiMm npuvooOpeTeHMs1 NMOSIHOW BepcUM OoT4YeTa MOXHO O3HAKOMMUTBLCH Ha
CTpaHuue canTa no agpecy: http://www.infomine.ru/research/30/279

O6wee Konu4yecTBo cTpaHuy: 191 cTp.
CtoumocTb oTtyeTa — 60 000 py6nen

Orot oryer ObuT noarotosieH skcrnepraMu OO0 «UI' «MHpomMaiiH» HCKITIOYUTENBHO B Hesx nHpopmanuu. Copepikaiiascs B HACTOSIIEM OTYETe
uHpopMalms Oblla MOMy4eHA W3 HCTOYHHKOB, KOTOPHIC, 1O MHEHMIO 3KcreptoB MHdomaiiH, sBisroTcs HamexHbIMH, ogHako MHdomaiiH He
rapaHTHpyeT TOYHOCTH M IIOJHOTHI HMH(OpPMamuM Il JOOBIX Ieneid. MHpoMallH NpWIOKHI Bce BO3MOXKHBIE YCHINS, YTOOBI IPOBEPUTH
JIOCTOBEPHOCTH UMEIOIHUXCSI CBEACHUH, OKa3aTenel 1 HHOPMAIMH, COAEPIKAIIHXCS B HCCICA0BAHUH, OJHAKO KIMEHTY CIeAyeT yIUThIBATh HAIUUHe
HEYCTPAHHMBIX CIOXKHOCTEH B Ipoliecce ModydeHHs: HHGOPMAIMH, 3a9acTyI0 KacaloIeHcs HelPpo3pauHbIX U 3aKPBITBIX KOMMEpPUECKUX omeparuil Ha
poiake. MccnenoBaHne MOXKET COZepiKaTh JaHHBIE M MH(OPMAINIO, KOTOPHIE OCHOBAHBEI HAa PA3NIMYHBIX IPEAIONIOKEHUSX, HEKOTOPBIE U3 KOTOPBIX
MOTYT OBITh HETOYHBIMH WM HEMOJHBIMU B CHITy HAIHYMS MU3MCHSIOIMXCS U HEONpPE/IEIeHHBIX coObITHIl 1 (hakTopoB. KpoMe Toro, B psiae ciaydacs
U3-3a MOTPEIIHOCTH IPH OKPYIVICHWH, pa3iH4uil B ONpefeNeHHsAX, TePMUHAX M HX TOJNKOBAHUSIX, a TAKKe MCIOIb30BAaHUS OOIBIIOrO YHCIA
HCTOYHVKOB, JaHHBIE MOTYT IIOKa3aThCsl IPOTHBOPEYMBBIMH. VH(oOMailH mpemnpHHsI BCe MepBl U TOTO, YTOOBI HE JOMYCTHTh OYEBHIHBIX
HECOOTBETCTBUI, HO HEKOTOPbIE U3 HUX MOTYT COXPaHATHCSL.

Mudopmanys, npencrapaeHHas B 3TOM OTYeTe, He JO/DKHA ObITh HCTONKOBAHA, MPSIMO MIH KOCBEHHO, KaK HH(pOpPMAIHs, CoeprKaIiasi peKOMEH allux
10 WHBECTHIMSIM. Bce MHEHHUSI M OLICHKH, coAepiKaliecss B HACTOSIIEM MaTepHalie, OTPaXal0T MHEHHE aBTOPOB Ha JEHb NMyOJIMKAlUH H IOJIeKAT
U3MeHeHuto 0e3 mpenynpexaeHus. MHpoMaliH HEe NPOBOJUT KaKy-THOO MOCIEAYIOIIYI0 paboTy 1Mo OOHOBJIECHMIO, JOMOJHEHUIO M W3MEHEHHUIO
COZIeprKaHus UCCIESIOBAHUS U IPOBEPKE TOUHOCTH JAHHBIX, COAEpXKAIUXCS B HeM. MH(oMaliH He HeceT OTBETCTBEHHOCTH 32 KaKUe-TH00 YOBITKY WU
yuiep6, BO3HHMKIINE B pe3yJbTaTe MCIIOIb30BAaHUS JIIOOOI TpeTbell CTOpOHOWH HHGOpMAIMH, coaep)kamieiics B HACTOSIIEM OTYeTe, BKIIOYAst
OITyOIMKOBaHHbBIE MHEHUS WIIH 3aKJIIOUYEHNUS, a TAKKe MOCIEACTBYSA, BEI3BAHHbBIE HETIOTHOTO! IIpeICTaBIeHHON HH(OPMAIHN.

DTOT HOKYMEHT WIIM Jro0asi €ro 4acTh HE MOXKET PaclpOCTpaHIThCS 0e3 MUCbMEHHOro paspeuieHus MHpomaliH 1100 THPaKMPOBATHCS JIOOBIMU
crioco0amu. 3aKka3urK MMEET MPaBO HMPOBOAUTH ayIUT (IKCIEPTH3Y) MCCICIOBAHUH PHIHKOB, MONYYEHHBIX OT VICTIONHHTENS TONBKO B KOMITAHMSX,
AMEIONINX WICHCTBO ACCOIMAIMK TMPOMBINUICHHBIX ~ MapkerogoroB [IPOMMAP  (http://www.prommar.ru) wmm cumamu  3KCIEPTHO-
ceptuduKannoHHoro cosera accouuaiu [IPOMMAP. B npyrux ciaydasx OTIpaBKa HCCIEIOBAHMH HAa ayAMT WM IKCIEPTH3Y TPETbUM JIHIIAM
CYHTaeTCs] HApyLICHHEM aBTOPCKUX TIPaB.

Copyright © OO0 «HUI" « ngomaiiny.
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COJIEPKAHUE

AHHOTAILIUSA
BBenenune
1. TexHoJi0TMsI IPOU3BOACTBA CTEKJIA U UCHOJIB3yeMOe JIJIS 3TOr0 000pyA0BaHuUE

2. Coipbe aJs npousBoacTsa crekia B CHI'
2.1. KBap1ieBbie 1ecku
2.2. KapboHaTHOE ChIpbe
2.2.1. Jlonomum
2.2.2. Men
2.2.3. H3eecmusax u uzeecms
2.3. IloneBoii mmar
2.4. KanpmHUpOBaHHAsI COzia
2.5. Cynbar Hatpus

3. IIpousBoacTso JucToBoro crexjia B CHI
3.1. IIpon3BOACTBO IUCTOBOIO CTeKIa B Poccun
3.1.1. Jlunamuka u cmpykmypa npouzeoocmed aucmogoco cmekia 8 Poccuu 6
2000-2018 ee.
3.1.2 OcnogHble npeonpusmus-npou3gooumenu iucmogo2o cmekia 8 P®; ux
MOWHOCMU U meKyujee cOCmosiHue
Asahi Glass Company Co Ltd. (SImomwst)
000 «9it xu Cu @aat 'nace Knun» (MockoBckast 0011.)
OAO «9it [Ixxu Cu bopckuii ctexonbHbIi 3aBo1» (Huxkeropoackas o611.)
OAO «Canasarcrekino» (Pecnybnuka bamkoprocTan)
OAO «Caparoscrpoiictexsio» (CapaToBckas 00J1.)
00O «[lunkunrron ['macc» (MockoBckast 0011.)
Guardian Industries
00O «I"apauan Crexno Ps3anby (Psizanckas 0011.)
00O «"apauan Crekio Poctosy» (PocToBckas 06:1.)
OAO «tOrPoclIpoaykr» (CtaBpomnoyibCKuii Kpai)
OAO «Kacnwuiickuii 3aBoa auctoBoro crekiay (Pecm. Jlarecran)
AO «Tpaxbs I'macc Pyc» (Pecn. Tarapcran)
OAO «CapatoBckuii UHCTUTYT cTekiay (CapaToBckas 00:1.)
3.2. ITponsBoncTBo JIMCTOBOIO CTeKna B benopycenmn
3.3. [Ipon3BOACTBO JUCTOBOIO cTekia B Kupruszun
3.4. TIpou3BoOACTBO JIMCTOBOIO CTEKIIA B Y30€KUCTaHe
3.5. ITpon3BoaCTBO JIMCTOBOTO CTEKIIA B rpounx crpaHax CHI'.
Typkmenucman
Ykpauna
3.6 HoBble MpoeKThI 10 MPOM3BOICTBY JIMCTOBOrO crekia B CHIY
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4. AHAJIM3 BHEIIHETOPIOBbIX ONlEePaLMii € JIUCTOBBIM cTekJIoM B CHI

4.1. Baemneroprossie onepaiuu Poccur B 2000-2019 rr.

4.1.1. Poccutickuii 5Kxcnopm Jucmoso20 Cmekia

4.1.2. Poccutickuti umMnopm aucmogoco cmexia
4.2. BaemneToprosbie onepaiuu Ykpanssl B 2005-2018 1.
4.3. Baemneroprosie onepaiun benopyccenu B 2006-2018 1.
4.4. BuemHeToproble onepauuu rmpounx crpad CHIT

4.4.1. Kazaxcman

4.4.2. V3bexucman

4.4.3. Kupeusus

4.4.4. Azepbatiodncan

4.4.5. I pysus

5. IleHoBoO# aHAIU3
5.1. Jlunamuka cpeHrX 1IeH Ha JTMCToBoe cTekio B Poccuu B 2006-2018 rr.
5.2. AHaiM3 3KCIIOPTHO-UMITOPTHBIX 1IEH Ha JIMCTOBOE cTekIio 3a 2000-2018 rr.

6. IloTpedsienue JncToBoro crexaa B CHI'
6.1. bananc npou3BocTBa MOTpeOIIeH s TMCTOBOrO cTekia B Poccuu B 2000-2018 1.
6.2. bananc pon3Bo/ICTBa MOTPEOJICHNS JIMCTOBOTO CTEKIa B pourx ctpanax CHI®
6.2.1. Ykpauna
6.2.2. benopyccus
6.3. PervonarnbHast 1 oTpacieBas CTpyKTypa MoTpeOJIeHH s IMCTOBOTO CTeka B Poccum
6.4. Anar3 (hakTopoB, 00YCIIABIMBAIOIIMX CIIPOC HA JIMCTOBOE CTEKIIO B Poccun

7. IIporuo3 pa3BuTusi pbIHKA JUCTOBOIO cTeka B Poccun 10 2025 r.

IIpunoxenne: Anpeca M KOHTAKTHAsA HH(POPMALMS OCHOBHBIX IPOU3BOAUTEICH
JIUCTOBOI'O CTEKJIAa
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Cnucok Ta0Jnn

Tab6muma 1. [Topsgok oT6opa mpoO MUXTHI 1711 KOHTPOJIS €€ KauecTBa

Tabnuna 2. TexHoMOTHS TPOU3BOACTBA U MOIIIHOCTH POCCUHCKUX MPOU3BOAUTEICH
IO BBIMTYCKY JIUCTOBOTO CTEKJIa

Tabnuna 3. [TocTaBuIMKN KBapIEeBBIX MECKOB POCCUMCKUM MPOU3BOIUTENSIM
JMCTOBOTO CTEKJIa

Tabmuna 4. [Iponssoactso nmucroBoro crekia B ctpanax CHI™ B 2003-2018 rr., MiH
NE:

Ta6nuna 5. IIpousBoacTBo auctoBoro crekia B Poccuu B 2000-2018 rr., MiTH M

Ta6rua 6. MOIHOCTb JTHHHIT [0 HAHECCHHIO IOKPHITHI Ha (hII0aT-CTEKIIO, MIIH M’ B
rojt

Tabnuua 7. JlnHaMuka Ipou3BOJICTBA pa3IMYHBIX BUJIOB cTekia B Poccuu B 2010-
2018 rr., MiH M

Ta6nuna 8. J{lunamuka npousBoacTBa crekina OO0 «2it [xu Cu @nat ['nace Kiun»
B 2005-2018 rr., THIC. M2, TBIC. T

Ta6nuna 7. O6beMbl U HaMpaBICHUs MOCTaBOK JUCTOBOTO cTekia OO0 « Dt [Jxu Cu
@it 'nace Kimubey» o notpedurensm B 2007-2018 rr., T

Tab6muua 10. [Ipoussoactso crekna OAO «3it Ixxu Cu bopckuil cTeK0JIbHBIN 3aBOI»
B 2000-2018 rr., THIC. M2, TBIC. T

Ta6nuna 11. O0beMbl 1 HanpaBJIeHUs! TOCTaBOK JIUCTOBOTO cTekiia OAO «9Ou JIxu
Cu bopckuii cTekonbHBIN 3aBO» 10 otpeduTesnsam B 2007-2018 rr., T

Tabnuna 12. ®unancosslie nokazarend padotsl OAO «3ii [Ixu Cu bopckuii
CTeKOJIbHBIN 3aBo1» B 2009-2018 rT., MITH pYO.

Ta6muma 13. I[Ipoussoacto smctoBoro ctekia OAQO «CanaBarctekiio» B 2000-2018
IT., TBIC. M°, THIC. T

Ta6muma 14. O6beMbl 1 HaMPaBJICHUS ITOCTAaBOK JIMCTOBOTO cTekiia OAO
«CanaBarcTekiio» no norpeoutensim B 2007-2018 rr., T

Tabnuua 15. ®uHaHCOBO-3KOHOMHYECKHE MoKa3aTeian padbotsl OAO
«Canasarcrekiio» B 2008-2018 rr.

Ta6nuna 16. [IpousBoactro smctoBoro ctekiia OAO «CaparoBcrporictekio» B 2000-
2018 rr.

Ta6nuna 17. O0beMbl U HaNpaBJICHUS TOCTABOK JILCTOBOTO cTekiia OAO
«CaparoBctpoiictekio» o norpedurensm B 2007-2018 rr., T

Tabnuma 18. ®unancosbie mokazarenu padboTel OAO «CapaTOBCTPONUCTEKIIO» B
2008-2017 rr.

Ta6muma 19. IIpousoactro mctooro crekia OO0 «IIunkunarron ['mace» B 2006-
2018 rr.

Ta6muma 20. O0beMBbI 1 HaIPaBJICHUS ITOCTAaBOK JIMCTOBOro ctekiia OO0
«ITunkunarron ['mace» mo motpedutensm B 2007-2018 rr., T

Ta6nuna 21. [IpousBoactro smctoBoro ctekiia OO0 «I'apauan Ctekiio Ps3anby» B
2008-2018 rr.

Tabnuua 22. O6beMbl U HanpaBieHUs: MOCTaBOK JucToBoro crekiia OO0 «l"apauan
Crekino Psazanbp» no norpedutensm B 2008-2018 rr., T
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Tabmuna 23. [Ipoussoacteo nuctoBoro crekina OO0 «I"apauan Ctekno PoctoB» B
2012-2018 rr.

Tabnuua 24. [Ipoussoactso nucroBoro crekia OAO «¥Orpocnpoayk» B 2010-2018
IT., THIC. M°, THIC. T

Tabnuua 25. [ToctaBku nucroBoro crekiia OAO «tOrpocnpoaykT» mo noTpedouTessm
B 2010-2015 rr., T

Ta6muma 26. [Ipousoactso smctoBoro crekia OAO «K3JIC» B 2014-2018 rr., ThIC.
M°, TBIC. T

Tabmuna 27. [loctaBku mucroBoro crekia OAO «K3JIC» no norpedutensim B 2017-
2018 rr., T

Tabmuna 28. [IpoussoactBo nuctoBoro crekna AO «Tpaxes ['mac Pyc» B 2014-2018
IT., TBIC. M, THIC. T

Tabmuna 29. [NoctaBku mucrosoro crekia AO «Tpakbs ['mac Pycy mo morpedutensim
B 2017-2018 rr., T

Tab6numa 30. O0beMbI BHEIIIHETOPTOBBIX onepaiuii Poccun ¢ TMCTOBBIM CTEKIIOM B
2000-2019 rr., mus M2, MitH $

Tabnuma 31. DxcrnopTHBIE TOCTABKU JUCTOBOTO cTekia Poccun mo ctpanam B 2005-
2019 rr., miH M’

Tabnuna 32. O0beMbl U HaNpaBIEHUs TOCTABOK JIUCTOBOTO CTEKJIA dKcHopTepamu PO
B 2008-2018 rr., THIC. M’

Ta6nuna 33. O0beMbl POCCUHCKOTO IKCIOPTA JIUCTOBOIO CTEKJIA C MOKPBITUSIMU U
okpameHHoro B macce B 2013-2019 rr., MiH M

Tabnuua 34. Umnopt nucroBoro crekia Poccueil mo HampasieHuto noctaBok B 2005-
2019 rr., mH M’

Ta6nuna 35. O0beMbl U HaNpaBJICHUS TOCTABOK JIMCTOBOTO CTEKJIA OCHOBHBIM
poccurickuM nmnoprepam 3a nepuon 2009-2018 rr., ThIC. Ve

Tabnuia 36. O0BEMbI POCCUICKOTO UMITOPTA JIUCTOBOTO CTEKJIA C MOKPHITUSIMU U
okpaieHHoro B macce B 2013-2019 rr., Mmix M’

Tabnuma 37. O0beMbl BHEIITHETOPTOBBIX OMEparuii YKpanuHsbl ¢ JUCTOBBIM CTEKIIOM 32
nepuona 2005-2018 rr., MiH M%, muH $

Tabnuia 38. DKCropTHHIE TOCTABKU JJUCTOBOTO CTEKJIA YKpauHbl 10 ctpanaM B 2006-
2018 rr., MitH M°

Tabnuma 39. UMmopT IMcTOBOTO CTEKIIa Y KPAauHOM MO HAMpaBJICHUIO MTOCTABOK B
2006-2018 rr., MiH M

Tabnuua 40. O6beMbI YKPaUHCKOTO UMIIOPTA JINCTOBOTO CTEKJIA C OKPBITUSIMU U
okpaiieHHoro B macce B 2013-2018 rr., MmiiH M’

Tabnuua 41. DxcnopT-UMNOPT JUCTOBOrO cTekia benopyccun no crpanam B 2006-
2018 rr., miH M’

Tabnuua 42. UMnopt nuctoBoro crekia KazaxcraHoM 1o HanpaBieHUIO MOCTABOK B
2006-2018 rr., MIH M

Tabnuma 43. UMmopT TUCTOBOTO CTEKIa Y30E€KUCTaHOM TI0 HAMPABIICHUIO MIOCTABOK B
2006-2018 rT., MIH M?

Tabnuia 44. DKCOPT-UMITOPT JIUCTOBOTO cTekaa Kuprusuu no crpanam B 2006-
2018 rr., MitH M°
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Tabnuna 45. UMnopt nuctoBoro crekiia AzepOaiiykaHoM IO HAaIPpaBJICHUSAM
rmoctaBok B 2006-2018 rr., miH M’

Tabnuua 46. UMnopT nuctoBoro crekia ['py3ueit mo HampaBlieHUSIM IMOCTABOK B
2010-2018 rr., MitH M’

Tabnuua 47. CpeHeroIoBble IEHbl POCCUMCKUX MPOU3BOIUTENEH HA TUCTOBOE
CTEKJIO M TeMIIbI HX pocta B 2006-2018 rr. (py6./m*6e3 HIC, %)

Tabnuia 48. LleHbl Ha IMCTOBOE CTEKIIO0 HEKOTOPBIX POCCUMCKUX MPOU3BOIUTENEH U
Tpeiinepos B 2018-2019 rr., py6./m°

Tabmuma 49. CpeaHeronoBbie IEHB Ha SKCIIOPTUPYEMOE JTUCTOBOE CTEKIIO 110
HanpasieHmsM B 2007-2018 rr., $/m°

Tab6muia 50. CpemHero1oBeie MIEHBI HA UMITIOPTHPYEMOE JTUCTOBOE cTekio B 2007-
2018 rr. o HanpasIeHHsM, $/M>

Tab6muma 51. bamanc nmotpebaenus nucroBoro crekia B Poccun B 2000-2018 rr., MitH
MZ, %

Tabnuua 52. bananc mpou3BoACTBa-NOTPEOICHHS JINCTOBOTO CTEKJIa HA YKpauHe B
2005-2018 rr., MiH M2, %

Tabnuna 53. bananc npou3BoACTBa-NOTPEOICHUS INCTOBOTO CTeKIa B benopyccuu B
2006-2018 rr., MiH M2, %

Tabnuna 54. [Totpebnenue dioar-crekia B Poccuu B 2018 r. o penepaibHbiM
OKpyram, MIH M°, %

Tabnuna 55. CtpykTypa notpedieHus TucToBoro crekia B Poccun, %

Tabnuua 56. BeinonHeHne padoT 1Mo J0roBopaM CTPOUTENBHOTO nojapsaaa B Poccuu B
2000-2018 rr., Mmapa pyoO.

Tabmuna 57. Beoja B aeiicTBHe KUabIX JoM0B B Poccun B 2004-2018 T, THIC. M-

Tabmmma 58. JIlmHamMuka oO0IIeH ITOMIA N BBEICHHBIX HEXKUIIBIX 30aHHUH 110
dbenepanbubiM okpyram P® B 2000-2018 rr., MiH M’

Tabnuia 59. [Iporno3 06beMOB CTPOUTENBCTBA KUJTbs B Poccun
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Cnmcok puCyHKOB

Pucynok 1. TunoBas TexHOJOTHYECKAsI CXeMa MPOMBIIIJIEHHOTO cI0c00a MoTyyeHus
CTEKJIa

Pucynok 2. Cxema pacTekaHus CTEKJIOMACChl HAa TOBEPXHOCTH pacIljlaBa 0JIOBA IPH
(GhOpMOBaHHHM JICHTHI CTEKIa (II0AT-CIIOCOO0M

Pucynok 3. Cnoco6 momyuenus ioar-cTekia, pazpadorannsiii pupmoii Pilkington

Pucynok 4. TexHonoruyeckasi cxema Mpou3BOJICTBA CTEKJIA, UCIIOIb3yeMast
xommanueit Pilkington

Pucynox 5. Cioco6 ¢opmupoBanus ioar-cTekia, paspadboranabiii CapaToOBCKUM
MHCTUTYTOM CTEKJIa

PucyHok 6. Jlunamuika rnpousBoactsa auctoBoro crekia B CHI' B 2003-2018 rr., MutH
2

Pucynok 7. U3MeHeHHne CTpyKTypbl TPpou3BOIcTBa JIMCTOBOro cTeksia B CHI' B 2004-
2018 rr., %

PucyHnok 8. JluHamuka npou3BoacTBa IMCTOBOrO crekna B Poccun B 2000-2018 rr.,
MITH M°

PucyHnok 9. OCHOBHBIE pOCCUMCKHE MPOU3BOAUTENH (10aT-CTEKIIA

Pucynok 10. 3meHeHne CTpyKTypbl IPOU3BOACTBA JIMCTOBOTO CTEKJIA ITO METOAY
uszrorosienus (puoar-meton u BBC) B 2004-2018 rr., %

Pucynok 11. PernonaneHas cTpykTypa IIpoM3BOICTBA JIUCTOBOTO cTekna B Poccnu B
2018 rr., %

Pucynok 12. I3meHeHne pernoHaabHOM CTPYKTYPBI ITPOU3BOJICTBA JINCTOBOT'O CTEKIIA
B Poccum B 2005-2018 rr., %

Pucynoxk 13. CTpykTypa npou3BOCTBa JUCTOBOrO cTekiaa B Poccuu no Bujam B 2018
IT., %

Pucynok 14. IIpon3BoICTBO JIUCTOBOTO CTEKJIA U CTEKJIA CO CIEIUATbHBIMU
nokpsITUsIMU OO0 «3it JIxxu Cu ©naT I'nace Knua» B 2010-2018 rr., MiaH M’

Pucynok 15. IIpon3BoICTBO JINCTOBOTO CTEKJIA U CTEKIIA, OKpameHHoro B Macce OAO
«3it xu Cu BC3» 8 2010-2018 rr., MiH M

Pucynox 16. [IpousBoactso smctoBoro crekina OAO «CanaBaTcTeksio» 1o BUAaM B
2013-2018 rr., MiH M

Pucynok 17. Jlunamrka npousBoactsa auctoBoro crekna OAQO «I'omenbeTekiio» B
2004-2018 Tr., MiTH M

Pucynok 18. JlnHamnka npon3BoAcTBa IMCTOBOrO crekna B Kupruzuum B 2003-2018 rr.,
MJIH M

Pucynok 19. JlnHamuka mpou3BOACTBA JJUCTOBOTO cTekia B Y30ekucrane B 2003-2018
IT., MJIH M

Pucynok 20. JInuHaMuKa BHEIIIHETOPTOBBIX ornepanuii Poccuu ¢ JIMCTOBBIM CTEKIIOM B
2000-2018 rr., MiH M?

Pucynok 21. JIunaMuka pocCUICKOT0 3KCIOPTA JIUCTOBOTO CTEKJIA B HATYPaJbHOM U
JneHexxHoM BeipakeHuu B 2000-2018 rr., miaH M2, MIIH $

PucyHok 22. I3MeHeHne pernoHaIbHOM CTPYKTYPbl POCCUICKOTO 3KCIOPTa
nuctoBoro crekia B 2008-2018 rr., %
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Pucynok 23. CtpykTypa 3KCnopTa pOCCUHCKOr0 3KCIOPTa JUCTOBOTO cTekia B 2018
IT. [10 U3TOTOBUTEIIAM, Yo

PucyHok 24. I3MeHeHHne CTPYKTYPbl pOCCUICKOTO SKCIOPTA JIUCTOBOIO CTEKJIIA IO
BugaM B 2010-2018 rr., %

Pucynok 25. CtpykTypa 3KcnopTa poCCUHCKOr0 3KCIOPTa JUCTOBOTO CTEKIIA CO
CHEHHUAIBHBIMY NOKPBITUSIMU B 2018 IT. 110 M3roroBUTesam, %

PucyHok 26. JIuHaMHKa pOCCUICKOTO UMITOPTA JIACTOBOTO CTEKJIA B HATYPAJIbHOM U
JneHexHoM BoeipakeHud B 2000-2018 rr., miH M2, MITH $

PucyHok 27. I3MeHeHne pernoHaabHOM CTPYKTYPBI POCCUMCKOT0 UMIIOPTA
smcToBoro crekiia B 2008-2018 rr., %

Pucynok 28. I3MeHeHne CTPYKTypbl pOCCHUICKOr0 KMIIOPTA JIMCTOBOI'O CTEKJIA IO
BugaM B 2010-2018 rr., %

Pucynok 29. JluHaMKKa BHEIIIHETOPTOBBIX ONEPAalUi Y KPAUHBI C JINCTOBBIM CTEKIIOM
B 2005-2018 rr., miH M

Pucynok 30. JIuHaMHKa yKpanHCKOTO 3KCIOPTA JINCTOBOTO CTEKJIA B HATYPAJIbHOM U
JIeHeKkHOM BbIpakeHuu B 2005-2018 rr., miH M2, MIH $

Pucynok 31. JIlunaMuka yKpanHCKOTO UMIIOPTa JUCTOBOIO CTEKJIA B HATYPAJIbHOM U
JIeHeKkHOM BbIpakeHuu B 2005-2018 rr., mitH M2, MIH $

PucyHok 32. I3MeHeHHne pernoHaIbHOM CTPYKTYPbl YKPAUHCKOTO UMIIOPTA
sucToBoro crekiia B 2008-2018 rr., %

Pucynok 33. MI3meHeHne TOBapHOU CTPYKTYPhl YKPAMHCKOTO UMIIOPTA JINCTOBOTO
crekia B 2010-2018 rr., %

Pucynok 34. JlunaMuka BHEIIHETOPTOBBIX Ollepannii benopyccnu ¢ IMcToOBbIM
creksioM B 2006-2018 rr., MmaH M’

Pucynok 35. [lomecsiuHass AMHaMUKa CPEAHUX LIEH Ha JIUCTOBOE CTEKIIO B Poccuu B
2012-2018 rr., py6./m°, 6e3 HIIC

Pucynok 36. JIunaMKka S5KCIOPTHO-UMIIOPTHBIX IIEH HA JIUCTOBOE CTEKJIO B Poccuu B
2000-2018 rr., $/m°

Pucynok 37. JluHamuka nmpou3BOACTBA, IKCIIOPTA, UMIIOPTA U TTOTPEOICHUS
nuctoBoro crekia B Poccuu B 2000-2018 rr., MiH M

Pucynox 38. JluHamuka nmpou3BOACTBA, IKCIIOPTA, UMIIOPTA U TOTPEOICHUS
JINCTOBOTO CTeKna Ha Ykpause B 2005-2018 rr., MiH M

Pucynoxk 39. Jlunamuka BBoAa ujbs HA Ykpaune B 2004-2018 rr., MiH M°, % K
pe. Toay

Pucynok 40. JluHamuka npou3BOACTBA, SKCIIOPTA, UMIIOPTA U MOTPEOICHUS
TucTOBOTO cTekia B benopyccun B 2006-2018 rr., MiH M’

Pucynok 41. Jlunamuka BBoAa xuibs B benopyccuu B 2005-2018 rr., MitH M2, % kK
npea. Toay

Pucynok 42. PernonanbHas CTpyKTypa MOTpeOIEHUs JIUCTOBOTO CTEKIIA O
dbenepanbabiM okpyram Poccun B 2018 1., %

Pucynok 43. Ctpykrypa noTpebsieHus JMCTOBOro crekyia 1o Bugam B Poccuu B 2018
r., %

Pucynok 44. Jlunamuka BBoja xxuiibst B P® B 2000-2018 rr., MiH M2, % K mpen. roay
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Pucynok 45. PernoHanbHas CTpyKTypa BBOJA XWibs B 3KcILTyaranuio B PO B 2018 r.,
%

Pucynok 46. Jlunamuka oO11IeH II0Ia M BBEACHHBIX HEXKWIBIX 37jaHuii B Poccuu B
1999-2018 rr., MIH M’

Pucynoxk 47. PernoHanbHasi CTpyKTypa BBOJIa B KCIUTYaTaIlMI0 HEKUIION
HEIBM>KUMOCTH B 2018 1., %

Pucynok 48. JlunHamuka npou3BoACTBa aBTOMOOUIILHOTO TpaHcnopTa B Poccuu B
2000-2018 rr., MyIH 1mIT.

Pucynok 49. [Iporuos npousBojcTsa apTomoduiieid B Poccuu no 2025 r., MiIH IT.

Pucynox 50. [Tporao3 mpou3BoacTBa U MOTPEOIESHUS TUCTOBOTO CTeKIa B Poccun B
2019-2025 rr., MiH M
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AHHOTALIUS

Hacrosiumii oTder sBISETCS MIECTBIM M3[IaHHEM HCCIEIOBAHMS PBHIHKA
mucroBoro crekna B CHI'.

MonuTopuHr psiHka Beaercs ¢ 2008 roza.

Hesap umccienoBaHusi — aHAIW3 PbIHKA JUCTOBOTrO crekia Poccun u crpaH
CHI".

O0beKTOM HCCIeAOBAHMA  SIBISICTCS  OECIIBETHOE JUCTOBOE  CTEKJIO,
POU3BEIEHHOE MO (PII0AT-TEXHOJOTUH, a TaKXe CTEKJIO, OKpalleHHOE B Macce |
CTEKJIA CO CIEHHUAIbHBIMU MOKPBITUAMH (HU3KOAMUCCUOHHOE U COJIHLIE3AIIUTHOE).

HNannas pabora sBisieTcss KaOMHETHBIM HccJegoBaHueM. B kauecTse
HCTOYHUKOB MH(POPMALMM HCIIOIb30BANUCh JaHHble Poccrata, ®enepanbHOn
TaMOXEHHOW ciy’)kObl P®, cTaTUCTUKM KEJIEe3HOIOPOKHBIX MEpeBO30K PO,
CrarkomureToB ctpan CHI', mcronp3oBanbl nannbie 0a3pl UNdata, otpacneBoit u
PErHOHAIBHOM MPECChI, TOJIOBBIX U KBAPTAJIbHBIX OTYETOB SMUTEHTOB LIEHHBIX OyMar,
a TAK)KE UHTEPHET-CaliTOB IPOU3BOIUTEIIEH JIMCTOBOIO CTEKIIA.

OCo0EeHHOCTBIO JAHHOT0 MCCJICAOBAHUS SIBIISIETCS TO, YTO OHO OXBATHIBAET HE
TOJIBKO POCCHUUCKHI PBIHOK, HO W phIHKK Jpyrux ctpan CHI'. Taxxe B o0030pe
IIPOU3BEJCHO pPa3JelICHUE CTEKJIa 10 BHUJAM, I[PUBEICHBI JAHHBIE HE TOJBKO IIO
JMCTOBOMY CTEKJy B LIEJIOM, HO U IO CIIEMAIIBHBIM BUJAM CTEKJIa (OKpalIeHHOMY U
CTEKJTy C MTOKPBITHIMHU).

XponoJsiornueckue pamMku wucciaenopanusi. 2000- 6 wmecsmeB 2019 rr.,
nporuo3 — 2019-2025 rr.

I'eorpagus uccaenosanus: Poccuiickas @enepanus, Ykpanna, benopycens —
KOMILJIEKCHBIM TOJIpOoOHBINM aHanu3 pbiHKa, npoune crpanbl CHIT (Kazaxcrah,
V30ekucran, Kuprusus, Azepoaiinkan) — o0IMiA peTpOCIEKTUBHBIN aHAJIU3 PhIHKA.

Otuet coctouT U3 7 yactew, coaepkut 191 crpanuity, B Tom yucie 59 tadmii,
50 pucyHkoB u 1 mpuiioxKeHHe.

B nepBoii riaBe oTdyera ONMCaHbl BUBI JUCTOBOIO CTEKJIA U TEXHOJOTHUS UX
IIPOU3BOJICTBA.

Bo BTOpoO#l riaBe ImpuUBEACHBI JAaHHBIE O 3amacax MU MECTOPOKICHUAX
OCHOBHBIX BUJIOB ChIPbs JJIs IPOU3BOACTBA JIMCTOBOrO crekyia B CHI'.

Tperss r1aBa oTyeTa MOCBAIIECHA MPOU3BOJICTBY JUCTOBOTO CTEKJIA B CTpaHaX
CHI' (Poccuu, Ykpaune, benopyccuu, Kupruszum, Y3zoekucrane). B stom pazgene
NPYBE/ICHBI CTATHCTHKA BhIITycka naHHou mpoaykiuu B 2000-2016 r., pernoHanbHas u
TOBapHasi CTPYKTypa MPOU3BOJICTBA, a TAKKE OMUCAHO TEKYILEEe COCTOSTHUE OCHOBHBIX
npousBoautene smcroBoro crekna B CHI. Kpome Toro, omnmcanbl OCHOBHBIE
IIPOEKTHI CTPOUTENBCTBA MPEANPUATHMN 10 BBIITYCKY JucTOBOro crekia B CHI'.

B 4eTBepTOi Ii1aBe aHATU3UPYIOTCS BHEIIHETOPTOBBIE ONEPALIUU C JINCTOBBIM
crekiaom Poccun (B 2000-2019 rr.), Ykpaunst (B 2005-2018 rr.), bemopyccuu (B
2006-2018 rr.), a Taxke mpoumx ctpaH CHI'. IlpuBenennl nanubie 00 oOBemMax

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; ten. +7 (495) 988-1123 11



mailto:info@infomine.ru

0630p peinka AUCcmo8o2o cmekia (RPo3paHo2o, OKPAWEHHO20 8 Macce U co cneyuanbhvimu nokpvimusmu) ¢ CHI™

DKCIOPTa W HUMIIOPTAa HM3Yy4aeMOM IPOAYKIMHM B HATypaJlbHOM M JECHEKHOM
BBIPAKECHUH, OLICHEHA PETMOHAJIBHASL U TOBAPHAs CTPYKTYpa IOCTABOK.

IIaTassi riaBa MOCBSIIEHA aHAIU3y LEHOBOW KOHBIOHKTYPBI CTEKOJIBHOIO
pbiHKa Poccuu. B aTOM paszene paccMOTpeHa IMHAMMKA U3MEHEHUS LIEH Ha JINCTOBOE
CTEKJIO Ha BHYTpeHHEM pblHKe P® 3a mocnegHue rofsl, NpuBeaeH 0030p IKCIIOPTHO-
VUMIIOPTHBIX LIECH.

B mecroii riaBe ordera, MOCBSIIEHHON NOTPEOJEHUIO JUCTOBOTO CTEKIIA,
npuBeAcH OalaHC TMPOU3BOJCTBA-TIOTPEOICHUST TaHHOW Tpoaykimu B Poccuw,
VYkpanne u benopyccuu, oljeHeHa TUHAMHKA «BUIMMOI0» MOTPEOJICHHS JTUCTOBOIO
crexiia. Takke B JTaHHOM pazzielie IPUBEAEHA OTpaciieBas, TOBaApHAs U PETMOHAJIbHAS
CTPYKTYypa POCCHICKOT0 MOTPEOJIEHNS CTEKJIA, JaH aHAJIU3 CUTYal[AOHHOTO Pa3BUTHSI
CTpPOUTENBHOU OoTpaciu B Poccun.

B ceabmoii ri1aBe otyeTa NpUBOAUTCS MPOTHO3 Pa3BUTUS POCCUMCKOTO PBIHKA
JIUCTOBOTO cTekia qo 2025 r.

B  npunoxkeHum rmpuBeicHAa ~ KOHTaKTHas  WMHQOpMaIus  OCHOBHBIX
Mpou3BoaUTEINEH TcToBOrO cTekia B CHI'.

IlesieBast ayAuTOpHUs UCCIAEAOBAHMA!

- YYaCTHUKU pBbIHKA JHCTOBOTO CTEKJa — IMPOU3BOJAUTENN, MNOTPEOUTENH,
TpENUIEpHI;

- IOTEHIIMAIbHBIE UHBECTOPHI.

IIpemyiaraemoe ucciieq0BaHuE IPETEHAYET Ha POJIb CIIPABOYHOI0 NTOCOOHS I
CIIy’k0 MapKeTHMHra W CIELHAIMCTOB, NMPUHUMAIOIIMX YIPABIECHUYECKUE PEIICHUS,
paboTaromMX Ha PhIHKE JIMCTOBOIO CTEKIIA.
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BBenenue

JIucTtoBoe CTEKIIO SABISETCA OJHUM W3 BAXHEUIINX BUJIOB CTPOUTEIIBHBIX
MaTepruajioB, C TOMOIIBI0 KOTOPOIO CO3JAETCA Pa3JIMYHAsl  OCBELICHHOCThb
IIOMEIIECHNN, PETYIUPYETCs IOCTYIUIEHHE M MOTepu Teruia. Kak HOBBIE NPOEKTHI
CTPOUTEIBCTBA, TAK U PEKOHCTPYKLMS CYLIECTBYIOLIIUX 3JaHHA TPeOYIOT OOJBLIOro
KOJINYECTBA U3JIETIUN U3 CTEKJIA.

JIucToBOE CTEKJIO MPUMEHSIOT JIJISl 3alIOJIHEHUSI CBETOBBIX MTPOEMOB B 3JaHUAX
" COOPYKEHHUSX MIPOMBIILJIEHHOTO, IPAKIaHCKOTO, AKUITUITHOTO "
CEJIbCKOXO3SIICTBEHHOTO ~ Ha3HA4YeHWs  KaKk  Marepuaj,  o0OecreuynBaroNIuii
€CTECTBEHHYIO OCBELIEHHOCTh BHYTPHU MOMEIICHUN. BUTpUHHOE CTEKJIO MPUMEHSIOT
JUISL OCTEKJICHWS BHUTPUH U OOJBIIMX CBETOBBIX IIPOEMOB B TOPrOBBIX U
OOLIECTBEHHBIX 3/1aHUSX. TEXHUYECKOe CTEKJIO WCHONb3YeTCs IJsl OCTEKICHHS
aBTOMOOWJIEH, CAMOJIETOB, CYAOB, a TaKXe I JAPYIHMX TEXHHUYECKUX LEJeil.
MebenbHOe CTEeKIIO UCTIOJIb3YETCA ISl M3rOTOBJICHUS MEOETH.

Bo03MOXHOCTH 3TOr0 MaTepuana 3HaAYUTEIIBHO PACIIUPSAIOTCS IMyTEM NPUIAHUS
€My Pa3IMYHOW TEIUIO- M CBETONPO3PAYHOCTH, IPUMEHEHUS MHOTHX METOAOB €ro
OKpacKku W JexopupoBaHus. s opopMieHUsT MHTEpbEpAa MIUPOKO HCIOJIb3YHOTCS
JNEKOpPAaTUBHBIE 3€pKAJIa.

JIUCTOBOE CTEKJIO MOXET OBbITh IMOJY4YEHO TpPEMsl OCHOBHBIMHU CIOCOOAMHU:
BBITSITMBAaHUE, TIPOKAT, (J10aT-criocoo.

Crioco6 HempepbIBHOTO MpOKaTa SBJISETCS OAHMM W3 Haubojiee MPOCTHIX U
BBICOKOITPOU3BOJUTENBHBIX MOTOYHBIX CIIOCOOOB IPOM3BOJCTBA JHCTOBOTO CTEKJIA.
Crexio, MOJIy4eHHOE CIIOCOOOM HEMPEPBHIBHOTO MPOKATa, HE MOKET ObITh TPUMEHEHO
0e3 JOMNOJHUTENbHOW O00paboTKH Tam, Tne Tpedyercs OO0ecrneyuTh XOpPOUIYIO
BUJIMMOCTh TIPOCMAaTPUBAEMBIX YEPE3 HEro MpeaMeToB. ITO 0OCTOSATEIBCTBO
NPEeNOINpPENEINIO MPUMEHEHHE Coco0a HENMPEephIBHOTO IMpoKaTa g BBIPAOOTKH
«CBIPOTO» CTEKJIa, UAYLIErO 3aTeM Ha KOHBeHepHOoe HUIM(POBAHUE U MOJUPOBAHUE, a
TaK)K€ y30p4aToro 1 apMUpPOBAHHOTO CTEKIIA.

Meron BEpPTUKANBbHOTO BBITATMBAHMS — 3aKJIOYAETCs B TOM, 4YTO W3
CTEKJIOBapEHHOW T€YM M3BJEKAETCS Bs3Kas CTEKJISHHas Macca M MHTEHCHBHO
OXJIAXKJIaeTCd B XOJIOAWJIBHHUKAX, IMOCJIE Yero, IPpU MNOMOIIM CIEHHAJIBHBIX MallWH,
BBITATMBAETCS B HENpPEpBIBHBIE JEHTHL. [lo cpaBHEHHIO € TEpPMONOJIMPOBAHHBIM
CTEKJIOM OHO XapaKTE€pPU3YETCS OTHOCHUTEIBHO HM3KHM KadeCTBOM IMOBEPXHOCTEU U
OOJNBIIMMU ONTUYECKUMH HCKAKEHUSIMU. 3aBOJbl BEPTUKAJIHHOTO BBITSATHBAHUSA
CTEKJIa HaXOAT CBOKO HUIIY HA PbIHKE: IOCTABKU CTEKJIA I PEMOHTHBIX LIEJEH, 1S
OCTEKJIEHHSI TEIUIML, BBIMYCK CTEKJIa TOHKMX HOMMHAJIOB, IMOCTaBKH CTEKJIA JUIsl
AIIEKTPOHHOM MPOMBIIUIEHHOCTH, HO 3Ta HUIIIA COKpPAIaeTCsl.

B konue XX B. mporpecc B Hayke, NPOMBIIIJIEHHOCTH U 00IIECTBEHHOM KU3HU
IpUBEI K TOMY, YTO BBICOKOKAQUYE€CTBEHHOT'O JIMCTOBOTO CTEKJA CTAJI0 HE XBaTaTh,
MO3TOMY Ha CMEHY METOJYy BEpPTUKAJIBHOIO BBITATUBAHUS CTEKJa MPUILENT
NPUHIMIUATBHO HOBBIM METOJ, He TpeOyroumi OOJbIIMX KalUTAJIOBIOKEHUN U
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JAIONINM UeaNnbHO TUIOCKUH JIUCT CTeKia. JTo ¢uoaT-merod. Ero cyrts coctouT B
TOM, 4YTO M3 CTEKJIOBAPEHHOM I€YM pacIUlaBICHHAs CTEKJIoMacca MOCTYyNaeT BO
¢oaT-BaHHY, 3alOJHEHHYIO pacIUlaBOM OJIOBa M HMMEIOIIYIO0 3allUTHYI a30To-
BOJOPOAHYI0 aTMmocdepy. PacmimaB crekiiomaccbl CBOOOJHO pacTEKaeTcsl 110
IIOBEPXHOCTH PACIUIaBICHHOTO OJIOBA U, 34 CYET CUJI TSKECTH M IOBEPXHOCTHOIO
HaTsDKEHUs, NpuoOperaeT (OpMy C UYpEe3BBIYAWHO IUIOCKMUMHU U TapaljieIbHbIMU
noBepxHocTsAMU. TepMononupoBaHHoe ((h0aT) CTEKIO OTJIMYAETCs OT TSHYTOTO
CTEKJIa HJI€aTbHOM IMMOBEPXHOCTHIO, BBHICOKON CBETONPOITYCKAIOIIEH CHOCOOHOCTBIO
(89-90%) W BeNMKONENMHBIMH ONTHYECKUMHU CBOWCTBAMH, HCKIIIOYAIOIINMU
UCKaKEHHE U300paKeHUsl.

B Hacrosimiee Bpemsi (oaT-TEXHOJOTUS SIBISETCS OCHOBHBIM METOIOM
IIPOM3BOJICTBA JINCTOBOI'O CTEKJIA KaK BO BCEM MHpE, Tak U B Poccun.

B nmnocinenHee BpemMss B Macce BBIMYCKaeMOro MaTepuana 3HAYUTEIIbHO
BO3pacTaeT J0Jis1 (PYHKIIMOHAIBHOTO (C 0COOBIMU CBOMCTBaMHU) cTekiia. CBs3aHO 3TO C
T€M, 4YTO OOBIYHOE CTEKJIO HE OTBEYaeT COBPEMEHHBIM TPEOOBAHUEM TIO
TEIJIOCOEPEKEHUIO, MEXaHWYECKOM  MPOYHOCTH, CIEKTPAIBHOMY  JUANa30Hy
MPOIYCKAEMOTr0 U3Ty4YEeHUS, U T.J.

JIucToBO€ CTEKJIO TOHMPOBAHHOE MOJYYalOT IMyTeM J00aBlIeHUS HEOOJBIIOTO
KOJIMYECTBAa OKCHUJOB METAJUIOB IpH (hIoaT-mporecce JUisl OKpalluBaHUS OOBIYHOM
OecrBeTHOM cTekjioMacchl. JlaHHBIM TUN CTEKJIa MO3BOJSIET BBITOJHO MOJAYEPKHYTH
BHEIIHUI BUJI 3[aHUS, OHO IIMPOKO MPUMEHSAETCS JJIsI HApPY>KHBIX OKOH, O(UCHBIX
JIBEpEeH, MeperoposioK, AeKopa MeOenlyd, BUTPUH Mara3uHOB U TOPIOBBIX IIEHTPOB,
JIEMOHCTPALIMOHHBIX ~ CTEHJIOB, OAaJKOHOB, BEPXHUX MOBEPXHOCTEH  CTOJIOB,
MPUJIABKOB, paM JIJII KAPTHH, TEIUIUI] U OpAHXKEPEH U T.1I.

ITon conmHIE3anIMTHRIM MOHUMAETCS CTEKIIO, KOTOpPOE 00J1a/1aeT CITIOCOOHOCTHIO
CHIDKATh IPOITYCKaHWE CBETOBOM /WM COJHEYHOM TeIioBOM 3Hepruu. K riaBHBIM
OTJIMYUSIM COJIHIIE3AIIUTHOTO CTEKJIa OT OOBIYHOTO WJIM TOHUPOBAHHOTO B Macce
OTHOCSITCSI: HU3KUW YpPOBEHb CBETONPOMYCKAHHUS, BBICOKHE IPOLEHTHl OTPAKEHUS
CBETA, 3alIUTHI OT YAbTpadroIeTa U MOTJIOMIEHUE TETIJIOBOM SHEPTHUH.

[Ipu oOmiel TeHAEHIMM K YBEIWYEHUIO IUIOMAAN OCTeKJIeHus (dacaaos
COBPEMEHHBIX 3/IJaHUN U COOPYKEHHU BOMPOCHI dHEProdHPEKTUBHOCTH CTAHOBSATCA
KIJIFOUEBBIMUA, W TPUMEHEHHE DHEProcOEperarmmmux HU3KOIMUCCUOHHBIX CTEKO,
o0ecrneunBaONINX 3HAYUTENIBHOE CHHKEHUE TeIUIONOTEPh, @ COOTBETCTBEHHO U
pPacxo/iIoB Ha OTOIVICHUE U KOHJIWUIIMOHUPOBAHUE MOMEIIECHUM, CTAHOBUTCS OCOOCHHO
aKTyaJbHBIM.

[IpumeHeHue sHeprocOEperarIiero CTekjia B KaXJAOM CTEKJIONakeTe s
HOBBIX M PEKOHCTPYHUPYEMBIX 3JaHUMN SIBIACTCS OJHUM M3 Hambosiee d(PGhEeKTUBHBIX
Croco00B 00ecTeueHNs] SKOHOMUU SHEPTUH B JKUIJIOM CEKTOPE U MOKHO YTBEPKAATh,
4YTO B OJIpKaifiiee BpeMs dHEprocOeperaroiiee OKHO CTaHEeT OOIIENPUHATON HOPMOA
Y CTaHJIapTOM B OCTEKJICHUHU.
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OcHOBHOI 007aCTBI0 TTOTPEOJICHNS JMCTOBOTO CTEKIA Kak B Poccum, Tak U BO
BCEM MUpE, SIBJISIETCSI CTPOUTENBHAS 0Tpacib. Ha oo moTpebieHus TMCTOBOTO CTEKIIa
B CTPOUTENbCTBE MpuxoauTes 10 90% ot obriero notpediaeHus npoaykiuuu B Poccun.
[Tpu 3ToM 10 55% TMOTPeOIIEMOTO CTEKIa MPUXOAUTCS HA HOBOE CTPOUTEIHCTBO, 35-
40% — Ha peMOHT U peKOoHCTpyKIuio U 5-10% — Ha uHTEphEepHOE OCTeKIIeHne. Kpome
Toro, B Poccum B Hactosimee BpeMs JOJI JIMCTOBOTO CTEKIA JUIi aBTOMOOMIBLHOM
MIPOMBIIIJIEHHOCTH COCTaBIsieT mopsiaka 7-10%.
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1. TexH0JIOTHSI POU3BOJACTBA CTEKJIA H UCIOJIb3yeMoe /1JIsl 3TOT0
oOopynoBaHue

TpanuuroHHash TEXHOJOTWs MPOMBINUIEHHOIO CIoco0a MOIyYeHUsl CTeKJa
COCTOMT M3 TOJATOTOBKM CBIPHEBBIX MATE€pPUAJIOB; MPHUTOTOBJICHHS IIUXTHI, BapKH
CTEKJIa; OXJIAXKICHHS CTEKIOMACChl; (DOPMOBaHUS U3NIETUI; UX OTKUTA U 00pabOTKU
(TepMUYECKOM, XUMHUYECKOM MIJIM MEXaHMYECKOW). 3aTeM CTEKJIO MOJBepraercs
KOHTPOJIIO Ka4eCTBa, YIIAKOBBIBACTCS U CKIaaupyercs (puc. 1).

Pucynok 1. TunoBasi TexHOJIOTHYECKAs €XeMA MPOMBIILIEHHOT0 CII0C00a
MOJIy4YeHHUSs CTEeKJIA

Iloarotoeka || IIpHroTornende || Bapka || ©$opmMopaHHe

ChIpbA IIHX TEI CTEKTIA
¥

CKmafupopaHHe |, YOakoBEa |, KoHrpome |, OTHHI H

Ka4€ecTPa obpadoTka

UHemounux: THHHC

Iloozomoseka cvipvsa

OcHOBHas MOJATOTOBKA CTEKOJIBHOTO CHIPbSI MPOU3BOAMTCS HEMOCPEICTBEHHO
Ha CTEKOJIbHBIX 3aBojAaX. JlaHHBIN MpoIlecC BKIIOYAET CIEIYIOLINE ONepallun:

— TIOMOJI U ApoOJIeHUEe TeX MAaTepUalioB, KOTOPbIE MOCTYNAIOT HA 3aBOJI B BUJIC
KYCKOB (JOJIOMUT, U3BECTHSIK U JIp.);

— CYIIKY T€X MaTepuajoB, KOTOPbHIE MOCTYMAIOT HA 3aBOJ BIAXHBIMU (TIECOK,
JIOJIOMUT, U3BECTHSK);

— NPOCEUBAaHHME BCEX TOCTYMAOIIMX Ha 3aBOJI MAaTEepUajoB dYepe3 CHUTa
OMPENIEICHHOTO pa3Mepa.

B Tex cmydasx, Korjga TECOK IOCTYMaeT ¢ O0OraTuTenbHbIX (PabpuK, OH
MoJIBepraeTcsi TOJNbKO mpoceBy. Ilocie mpocenBaHusi BCE CHIPHEBBIE MaTEPUAIIBI
MOIAIOTCSl B OyHKepa XpaHEeHUsI MOJATOTOBICHHOTO ChIPhs, OTKYJa OHO TOCTYIaeT Ha
JI03UPOBAHHUE.

Ilpuzomoenenue cmeKkoaIbHOU WIUXHIBL

CmeKkonvHOU  wuxmot HA3bIBAIOT OJHOPOJHYIO CMECh MPEABAPUTEIIHHO
MOATOTOBJICHHBIX M OTBEIIEHHBIX MO 3aJaHHOMY PEIENTY ChIPbEBBIX MATEPUAIOB.

B HacTosiiee BpeMst Ha CTEKOJIbHBIX 3aBOJIaX MPUTOTOBJICHUE IIIMXTHI BEICTCS B
MEXaHU3UPOBAHHBIX COCTABHBIX 1I€XaX, MPEIyCMAaTPUBAIOIIUX TOJHBIA IUKI
oTiepalyii Mo MOJTOTOBKE U YCPEIHEHHUIO CHIPhS, KOTOPBIE BKIIFOUAIOT CKIAO CbiPbsl C
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NPUEMHBIM TIABUJIBOHOM W  003amopHo-cmecumenvHoe otnenenue. I[locnennee
COCTOUT U3 PACXOJHBIX OYHKEPOB ChIPhS, TOMEIIECHUS paclpeesICHHUs] MaTEpPUAIOB U3
CWJIOCOB (M JpYyrMX MECT XpaHEHHs) B pacxojHble OyHKepa Yy JI03UPOBOYHO-
CMECUTEIbHOM JMHUU. B cocraB Takol JMHUM BXOJSAT aBTOMATHYECKUE BECHI,
CMECHUTENH, TPAHCHIOPTUPYIOIINE YCTPOUCTBA U OyHKEpa XpaHEHUS IITUXTHI.

Baxkneimymu ctagusiMi MPUTOTOBICHUS! CTEKOIBHOM IIUXTHI SBIISIOTCS:

- I03UPOBAHUE KOMITIOHEHTOB;

- CMCIIIUBAHNE W YBIAKHEHUE IIHXTHI;
- BBEJICHHE CTEKJITHHOTO 004

- KOHTPOJIb Ka4eCTRBa.

Lo3uposanue KOMNoOHeHmMo8 cMeKoIbHOU UWUXTbL

Jlo3upoBaHre KOMIIOHEHTOB IIUXTHI OCYIIECTBIBIETCS 003amopamu, KOTOPBIC
JIOJDKHBI  00€CTIeUnBaTh BBICOKYIO TOYHOCTH TIPOIECCAa B YCIOBHUSX €T0 BBICOKOU
MIPOU3BOIUTEIILHOCTH, a TAK)KE HAJIEKHOCTh pabOThl U THOKYIO MEpEeHANaIKYy.

[Ipotiecc mo3upoBaHusi B COBPEMEHHBIX MEXaHU3UPOBAHHBIX COCTaBHBIX I[€Xax
OCYUIECTBJISIETCS IO TPEM OCHOBHBIM TEXHOJIOTMYECKUM CXEMaM:

- JINHEWHOE PaCIIOJIOKEHUE JT03aTOPOB O] PACXOJHBIMU OYHKEpPaMU CHIPbS C
nojiaueil OTBECOB Ha TOPU3OHTAIBHBINA COOPHBIN TpaHCIIOPTED;

- JIMHEWHOE pPAaCIOJIOKEHUE PACXOJHBIX OYHKEpOB M TMPOBEJCHHUE IMpoilecca
JIO3UPOBAHUS B BECHI-TEIICKKY;

- OameHHOE pACIIONOKEHNE PACXOIHBIX OYHKEPOB CHIPhS W IPOBEACHUC
mporiecca J03MPOBaHUS BCEX KOMIIOHEHTOB IIUXTHI C TIOMOIIBIO OJTHAX BECOB.

[TocnenHsist W3 TMPUBEACHHBIX CXEM HE HaIlIa TMPUMEHEHUS Ha POCCHUCKHUX
3aBOJIaxX, B TO BpeMs Kak 3a pyOe:KOM IIMPOKO MCTIOIB3YETCH.

Cmewueanue u y8naxcHenue CmeKoIbHOU Wuxmabl

OTBemnieHHbIE B COOTBETCTBHUU C 3aJaHHBIM COCTaBOM KOMIIOHEHTHI IITHUXTHI
JICHTOYHBIM KOHBEHMEPOM NOAAKOTCS B CMECHUTEIIb, PACIIOJIOKEHHBIM I10JI BECOBOM
JIAHUEH.

st mepememuBaHUs B3BEHIEHHBIX KOMIIOHEHTOB B MHUPOBOM TMPAKTHUKE
MPUMEHSIOTCS CIICTYIOIINE BUABI 000PYI0BAHUS:

— CMECHUTENH TapeabyaToro TUIA C MOABUKHON U HEMTOABUKHBIMH YalllaMu;

— OapabaHHble  WJIM  KOHYCHBIE  CMECUTEIM  TPYIIEBUAHONW  (HOPMBI
(OeToHOMENIANIKK ) Yallle BCETO C TOPU3OHTAIBHON MM HAKJIOHHOW OChIO BPAICHHUS;

— HETMPEPHIBHO JICUCTBYIOIIHNE ITHEKOBBIC CMECUTEIH;

— MTHEBMATHYECKUE CMECUTEITH.

HawnGosnpmiee pactpocTpaHeHHE B CTEKOJBHOW MPOMBIIUICHHOCTH TOJTYYHIIN
Tapenpuatbie cMecuTenrd. CMeleHne MaTepHalioB B HUX MPOUCXOJNUT B KOJIBIIEBOM
oO0beMe dYamu 3a CYET KPYroBOTO BpAICHUS IMOATPEOAONIMX W CMEIIHBAIOIIUX
JIOTTACTe C OJHOBPEMECHHBIM CAMOCTOSITEIBHBIM BpAIICHUEM WX OTHOCHTEIHHO
BHYTPEHHEW MOBEPXHOCTH KOJIBLIEBOM YallW.

VYBrnaxXHEHUE WIMXTHl TPOU3BOJIUTCA HA CTaJUU €€ CMENIMBAHUSA C IEJIbI0
MpUJAHUS MaTepUally BIAXKHOCTH, U3MEHAIOIEH S B Auamnas3one 3,5-4,5%. [lpu satom
HUKHUH TpeJies BIKHOCTH O00YCIIOBJICH MOBBIIIIEHHBIM PACCIOSHUEM CyXOU IIMXTHI
IpU €€ TPAHCIIOPTHUPOBAHUU U 3arpy3Ke B MeUb, a BEPXHUUN SBISETCS ONTUMAIBLHBIM
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KaK JJIsI CKOPOCTH BapKH MIUXTHI, TAK M C TOYKU 3PCHUS YIEPKaHUSI BIard B ChHIITydeM
Matepuase. [Ipu GoJblei BIaKHOCTU IIMXThI TPEOYEeTCs JOMOJHUTEIbHAS dHEPTUS
Ha €€ UCMapeHHEe, U CKOPOCTh BAPKU B ATOM CIIydae CHHUIKACTCS.

Ha cTexoapHBIX 3aBOJIaX MCHOJB3YIOTCSA CICAYIOIINE BapUaHThI YBIAKHEHUS
IINXTHI:

— TMPEBAPUTEIIPHOE YBIAXHEHHE OJHOTO IecKa W TOCJEayIolas Irojiadya B
CMECHUTEINb OCTAJILHBIX KOMIIOHEHTOB;

— MPEJBAPUTEIIBHOE YBIAKHEHUE CMECH MECKa C JIOJJOMUTOM M MOCIEAYIonIas
110/1aya B CMECUTEIb OCTAILHBIX KOMIIOHEHTOB;

— YBIQXHEHUE BCEH IIUXThl MPUOIU3UTEILHO B CEpPEIMHE IIpolecca ee
CMeIIMBaHus (MMEHHO 3TOT METOJ OJIyYrJI HauboJiee MUPOKOEe PaclpoCTpaAHEHHE).

Bseoenue 605 6 cmekobuyo wuxmy

TpaauIMOHHO B CTEKJIOBapEHHYIO I€Ub IIUXTa IMOJACTCS CO CTEKI000eM B
cooTHouIeHUH: 75-85% mmxTel — 15-25% crekinobosa. OmaHako B IIOCIEIHUE ECITH
JIET 3T TPOMNOPIMK HA OTEYECTBEHHBIX 3aBOJaX CYIIECTBEHHO W3MEHWIMCh, U Ha
ceroJiHs 10751 60s Beipocia 10 30-50%, a uHoT1a U Ootee.

[IpakTuKyeTcst HECKOJIBLKO BapUAHTOB BBEACHUS 00S B IIHUXTY:

— CMCIIMBAHUE CTEKJI000d C INMXTOM B CMECUTENIAX, IS Yero Ooi
IpeABApUTEILHO HM3MENIbUaeTCs 10 KPYMHOCTH KyckoB He Oozee 10-15 mMm, dTO
obecrieunBaeT HEOOXOIUMYIO TEKYUYEeCTh;

— CO3JJaHUE CJIOEB IIUXThI U OOl Ha JICHTOUHOM TpPaHCIOPTEpPE, OTKyAa OHU
MOCTYNAaloT B OyHKEpa 3arpy34MKoOB, YaCTUYHO CMEIIUBAsCh MPU cOPOCE;

— cMelIMBaHue 0051 C MIMXTOM B 0COOOM CMECHUTEIE, PACHOJIOKEHHOM BOIU3U
3arpy304HOTO KapMaHa CTEKJIOBAPEHHOM Meud (3TOT BapUAHT IIMPOKO HCIOIb3YETCS
B 3apyOEKHBIX MPOEKTaX);

— 3arpy3Ka IIUXThI Ha MOJCI0N 005 ¢ MOMOIIBIO POTOPHBIX 3arpy3uyUKOB (3TOT
BapuaHT TpeOyeT Hauboyiee CIONKHOTO MEXaHHYECKOTO OO0OpyIOBaHUS, YTO
CIEPKUBAET €0 PacIpOCTPAHEHUE).

Konmponw kauecmea cmekoibHOU UUXNbL

OCHOBHBIMM  TIOKa3aTeJIIMH  KauyeCcTBa  CTEKOJBHOM  IMMXTBI  CIIyXaT
COOTBETCTBHE €€ 3aJaHHOMY XHUMHUYECKOMY COCTAaBy M XMMUUYECKasi OTHOPOTHOCTD.

CymiecTByeT JBa BapuaHTa KOHTPOJISI KaudecTBa INMUXTHL: TEKYIIUH U
nepuoauveckuii (Tadi. 1).

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; ten. +7 (495) 988-1123 18



mailto:info@infomine.ru

0630p peinKa AUCHO06020 CMeKa (NPO3PAUHO20, OKPAWEHHO20 8 Macce U co cneyuanbHblmu nokpuimuamu) ¢ CHI”

Tabauua 1. Ilopsaok oT00pa Npo0d MUXTHI 1JIsI KOHTPOJIS €€ Ka4ecTBa

Ilepuoouueckui

Iapamempot konmponsn Texyuiui konmposw
P P P Y P KOHmMPOb

[TpoBepka paboThI
[IpoBepka COOTBETCTBUS IUXTHI
[enb KOHTpOIIS CMECHUTEIISI U OAHOPO/I-
3aJJaHHOMY pPeleNnTy
HOCTH IITUXTHI

Cona, cymma KapOOHATOB KaJIbIUS U
Marfusi, CyMmMa HepaCTBOPHUMBIX B

KonTponupyembie mapameTpbl -
HCI koMmoneHTOB, Cynbdat HaTpHs,

BJara

Ha BbIXOzI€ 3 cMecuTes, 13 CmMmecwHrenb, BarOHETKA,
Mecto oT6opa npoOsI pacxoIHbIX OYHKEPOB MIMXTHI, OyHKep 3arpy3uuka,
TpaHCIIOPTEP TpaHCIIOPTEP
Macca cpeaneit mpoOsbl, KT 1o 10 2-10
Macca yacTHOM npoObI, KT 0,2 0,2
Ywucio yacTHBIX IPO0 4-6 o 10
Macca mabopaTropHoii IpoObI, T 100 100

UHemounux: THHHC

OT6op mnpo0 MKXTHI HA KOHTPOJBHBIE aHAIW3Bl MPOU3BOJUTCA MOCIE
3aBEpIICHUS MPOIECca €€ CMEIICHUS.

HanbGonee  mporpecCMBHBIM ~ METOJOM  KOHTPOJISI  IIUXTHI  SIBJISETCS
PEHTICHOCIICKTPaIbHbIM  aHalnu3. TOJBKO ATOT METOJA MO3BOJISIET IMOJy4aTh
nH(pOpMaIIo 0 CoAepKaHUU B IMIUXTE OTACIBbHBIX OKCHIOB ¢ TouHOCTHIO 0,2-0,3% B
teueHue 30 MUHYT, B TO BpeMsl KakK IMPOBEJICHHE MOJO0HOTO aHaIu3a XUMHUYCCKUM
METOJIOM MOKET JJIUThCS OT 45 MUHYT 70 1,5 4acos.

Bapka cmexna

B ofOmem ciydae mon gapxoil cmexknia WIU CMeKI08apeHuem TOHUMAIOT
TEPMUYCCKUN TIPOIIeCC, B pe3yibTaTe KOTOPOTO CMECh Pa3HOPOIHBIX KOMITOHEHTOB
oOpa3yeT oAHOPOAHBINA pacmiaB. CyIIHOCTh MpOIecca 3aKIII0YaeTCsl B HarpeBaHUU
IIUXTHI B TI€YaX Pa3IWYHBIX KOHCTPYKIIMW, B Pe3yJIbTaTe Yero OHa MPEBpaIaeTCs B
XKHUIKYIO CTEKIIOMACCy, TPeTepIieBast CIIOKHBIC (PH3UKO-XUMUICCKHE B3aUMOICHCTBHUS
KOMITOHEHTOB, TIPOUCXOJANINE Ha TPOTHKEHWHW 3HAYNTEIBHOTO BPEMEHHOTO
WHTEpBaA.

Paznuuaercs naTh OCHOBHBIX ATANOB BAPKU CTEKJIA:

1) CunukatooOpa3oBaHue, Ha CTaJWHd KOTOPOTO OOpPa3yrOTCS CHIMKATBI |
JIpYrUe TPOMEKYTOUHBbIE coenuHeHus. st cTexos OOBIYHOTO cOCTaBa ATOT ATal
3aBepiiaercs rmpu remmeparype 950-1150°C;

2) Crekiioo0pa3oBaHue, B X0J¢ KOTOPOro oOpa3oBaBIIMICS Ha MEPBOM 3TaIle
CIEK C TIOBBIICHHEM  TEMICPATypbl IUIABUTCS, 3aBEPIIAIOTCA  PEaKIUH
CHJIMKATOOOPa30BaHusl, a TAK)KE MPOUCXOJUT B3aMMHOE PACTBOPEHUE CHIIMKATOB. B
pacIuiaBe CHJIMKATOB NPOTEKAeT BEChMa MEIJIEHHOE, TMOCTEIICHHOE pPACTBOPEHHUE
M30BITOYHOTO KBapIla, COCTABJISIONIEE TIIaBHOE COIep)aHue dToro drana. K MoMeHTy
€ro OKOHYAaHMsI 00pa3yeTcs MpO3payHblii HEOJHOPOJHBIA IO COCTaBY pacIUIaB,
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BKJTFOYAIONIMI MHOTO Ty3sipeil. B o0mem ciydae »sTam CTeKI000pa30BaHUs
3aBepiaetcs npu temmneparype 1200-1250°C;

3) OcBeriieHne (neraszamusi), Ha TPOTSHKCHHM KOTOPOTO W3  paciulaBa
YAAISIOTCS BUIWMBIC Ta30BbIC BKJIIOUCHUS — KPYMHBIC W MEIKHE Iy3bIpu. Jlms
OOBIYHBIX CTEKOJ 3Tall 3aBepiaercs mpu 1500-1600°C;

4) l'omorenu3anuss  (yCpeAHEHHE), HA CTaAWM  KOTOPOH  MPOUCXOIUT
YCpEIIHeHHE paciulaBa MO COCTaBy, U OH CTAHOBUTCA XUMHUYECKU OJHOPOJIHBIM.
Ba)xHO OTMETUTH, YTO TOMOI'E€HU3AIIUSI TPOTEKAET OJJTHOBPEMEHHO C OCBETJICHUEM U B
TOM >K€ JThara3oHe TeMIepaTyp;

5) Ctynka (oxmakaeHWe), B XOJA€ KOTOPOW TPOUCXOAMT IOATOTOBKA
CTEKJIOMAcChl K (POPMOBAHUIO, I YETO TEeMIEPaTypy PaBHOMEPHO MOHUKAIOT [0
300-400°C, n106uBasich TeM caMbIM HEOOXOMMMON BSI3KOCTH CTEKIIA.

Paznenenune mporecca CTEKIOBapeHHs Ha TISATH OSTAlOB SBIACTCS BEChMa
YCIIOBHBIM — B PEaJIbHBIX MPOMBIIIUICHHBIX YCIIOBUSX OHHM HAKJIAIBIBAIOTCS APYT Ha
apyra. Tonpko mepBBIM M TATBIA 3Tambl pa3feleHbl B II€4aX BPEMEHEM H
MPOCTPAHCTBOM, TOTJa KaK MEpBas U BTOpasi CTAIUU CTEKIOBAPCHHUS OJTHOBPEMEHHO
HAYMHAIOTCA M COBMEIIAIOTCA JI0 3aBEPIICHHS CTEKJIO00pa30BaHUsI, a 3aTEM TPETUH U
YEeTBEPTHIN ATAMbl UIYT HEPA3IEIBHO.

dDopmosanue

IIpomiecc opmosanus crTekiia SBIIETCS OCHOBHOM M BaKHEWINICH MOCIe
CTEKJIOBAPECHUS] TEXHOJIOTUYECKOW  CTaJMe€l, W COBOKYINHOCTh J3THUX JBYX
HEMOCPEACTBEHHO  CBSI3aHHBIX ~ IPOILIECCOB  OMNPENENsAeT  MEXaHU3UPOBAHHOE
CTEKOJIbHOE MPOU3BOJICTBO, MPOPHIIb €r0 CIEHHATU3ALMNH, €r0 TEXHUYECKUN YPOBEHB
Y HIKOHOMHYECKYIO 3P (HEKTUBHOCTD.

[Ipouecc  QopMoBaHUsS  CKIAIbIBa€TCd W3 JIByX OCHOBHBIX  DJTalloB,
OMPEAENSIONMX €ro XoJ: JAe(pOPMUPOBAHUS CTEKIOMACCHl U €€ IOCTEINEHHOIO
TBEPJICHUS, KOTOPOE pa3BUBAETCA U TMPOAOJDKACTCS HA TMPOTSHKEHUU BCETO
(dbopMoOBaHHUSL.

[lepBas cramus — dhopmMooOpa3oBaHUE — OCYIIECTBISIETCS B TeMIIEpaTypHO-
BSI3KOCTHOM 00y1acTu cOOCTBEHHO (DOpMOBaHUS, T.€. B YCIOBUAX, KOTJIa CTEKJIOMacca
COXpaHseT CINOCOOHOCTh K TEYEHHIO W IUIACTHYECKO nedopmaruu; B MpeneabHOM
uHTepBaie Baskoctd ot 10° 1o 4107 Tla-c, 4TO MPUOITH3UTENBHO OTBEYACT JUATIA30HY
temmeparyp 1200-800°C. Ha gaHHOM »STame cTeKioMmacca, B pe3ylbTare ee
nedbopmaru 1Mo JACHCTBMEM TPWIOKEHHBIX BHEIIHUX CHWJI, NpPHOOpETaeT
KoH(purypanuo (HopMyeMoro H3AeNus, KOTOpas PETryIUpyeTcs B COOTBETCTBHH C
BUJIOM M3JEeIUs U crocodoMm ero ¢gopmoBanus. CKOPOCTb U MPOAOHKUTEIbHOCTh
npoiiecca OOYCJIOBJIEHBI  PEOJIOTMUECKUMH U MOBEPXHOCTHBIMH  CBOWCTBaMHU
CTEKJIOMACChI, €€ BSI3KOCTHIO, NMOBEPXHOCTHBIM HATSKEHHUEM, YNPYrorIaCTUYECKUM
COCTOSIHUEM U UX TEMIIEPATYPHON 3aBUCUMOCTHIO.

Bropas cragus — dQukcauuss QopMmbl, HeoOXoauMmas IS 3aKperuieHUs
JOCTUTHYTOM KoH(purypanuu ¢GopMyeMoro Hu3Aeiusi, COOTBETCTBYEeT 00JacTh
MHTEHCUBHOTO TBEPACHMS CTEKN4, T.e. H3MEHEHHIO ero BS3KOCTH B mpeienax ot 10°
no 10% Ta-c B unTeppaie temmeparyp 900-500°C. CKOpOCTb U MPOLOIKATETBHOCTD
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bukcaru GOpMBbI ONIPEACISIIOTCS XapaKTEPOM M MHTCHCUBHOCTBIO TBEPJICHUS CTEKIIA
U, CIEeJO0BaTeNbHO, HM3MEHEHHUEM €ro peoJIOTMYeCKUX (BA3KOCTHBIX) CBOWMCTB B
pe3yJbTare OXJIAXKICHUSA, 3¢ (PEeKTUBHOCTH KOTOPOTO oOycIioBIIeHa
TEpMO(PU3NUECKUMHU CBONCTBAMHU CTEKJIA M YCJIOBUSIMU €r0 OXJaXKICHUSA TMpHU
KOHTAKTE C OKPYKAIOIIEU CPENOM.

CymiecTByone pa3HOBUIHOCTH TEXHOJOTUYECKUX CIOCO00B (HopMOBaHUS
CTEKJIa MOJPA3ACIISIIOTCA MO XApaKTEPy BHEIIHETO BO3JCHCTBUS Ha CTEKJIOMAaccy M
MPUHITUITY €€ B3aUMOACHCTBUS C (DOPMYIOIIMMH OpraHaMu M ycTporcTBamu. OaHAKO
BOKHEHIINM KpUTEpUEM KJIaCCU(PUKAIMU CIY>KUT KOHEUHBIA BUJ MPOU3BOJUMBIX U3
CTEKJIA U3IEITUM.

Texnonozusn oopabomku u omacuza cmexia

[Tocne dbopmoBaHUS CTEKJIO TOJBEpPracTCcs pasIWYHBIM BHIaM OOpaOOTKH, B
PAAY KOTOPBIX BBIICISIFOTCS TPU OCHOBHBIC TPYTITIHL:

1) mexaHnuueckas o0paboTKa;

2) TepMudeckas 00paboTKa;

3) xumuueckas 00paboTKa.

[lon mexanuueckoii obpabomxotl CTEKNIA B 0OILIEM ClIydae NOHUMAIOT 00pabOTKy
CTEKJIOM3/IETIMIA B XOJIOJIHOM COCTOSIHUM C MOMOIIBIO HUIM(OBAHUS U TOJIMPOBAHUS.
[lepBbIM U3 ATHX MPOLECCOB U3IEIME JAOBOJAT J0 33JaHHOM I€OMETPUYECKON (POPMBIL
[Ipu 3TOoM paznuuaroT rpyOyr0 HUIMQPOBKY (OOAUPKY), MPU KOTOPOH IMPOUCXOAUT
OCHOBHOM ChEM MaTepualia W NpUJaHHE H3JCIUI0 HEOOXOAUMOM T€OMETPUYECKON
¢dopMbl, U TOHKYIO HUIM(OBKY (MHOTJa €€ Ha3bIBAIOT JIOCTUPOBKOM), MPH KOTOPOM
OCYILIECTBIIIETCSl OKOHYATENbHAs JOBOAKA TE€OMETPUM H3JIEIMA W  IOATOTOBKA
IIOBEPXHOCTEN K NPOLIECCY NOIUPOBKH, 33 CYET KOTOPOrO JOCTUraeTCsl POBHAs, IVIAJKast
(3epkasibHasl) MOBEPXHOCTh  CTEKJIOM3JENUI, TMOCJe Yero OHO IPHOOpeTaer
NPO3PaYHOCTh U XapaKTEPHBIN OJIECK.

HnudoBanue CcTekna OCYIIECTBISETCS C MOMOIIbIO  HUIM(OBAIBLHOTO
MHCTPYMEHTA, BPAlIAlOLIErocs BOKPYT CBOEH OCH, M MPUKUMAEMOIO CIIEHHaTbHBIMU
NPUCHIOCOOJICHUSIMM K TIOBEPXHOCTM  CTE€KJa TOJ  3aJlaHHbIM  JaBJICHHUEM.
Crexsonsnenue nNpu 3TOM JIMOO COBEPIIAET BO3BPATHO-NIOCTYNATENIbHBIE JBUKECHUS
OTHOCUTEIBHO  NUIM(OBaNbHUKA, JIMOO  OCTaeTCsl  HEMOABMXXHBIM.  Mexay
nuMdOBAILHUKOM U CTEKJIOM TOMeEIaeTcs cjiod adpasuBa (anmasa, kapOuga Oopa
WIM DJIEKTPOKOPYH[IA), MPUYEM, €CIM OH IMOAAEeTCs B BUJIE MOPOLIKA WU MYJIbIIHI,
TOBOPSIT O NITU(OBAHUU CBOOOIHBIM a0pa3WBOM; €CJIU KE 3epHA MaTepHuasa >KECTKO
3aKpeIieHbl B MaTepuaie IIIU(GOBaIbHUKA, MPOIECC HOCUT Ha3BaHHE IIIU(OBAHUS
CBSI3aHHBIM a0pa3uBOM.

[TommpoBaHueM CTEKNAa YIAIAIOTCS IIEPOXOBATOCTH HAa €ro MOBEPXHOCTH JI0
pa3MepoB, MEHbIINX JITMH BOJH Buaumoro ceera (0,4-0,7 mxm). IIpu 3TOM MOBEPXHOCTH
CTEKJIa CTAHOBUTCS TJIAJIKOM, 3€pKAaJIbHOM M HE pACCEMBACT NAJArOIIUM  CBET.
[TomupoBaHKe OCYILECTBISETCS BPALIAIOIIMMCS OJUPOBAIIEHUKOM, MEXY KOTOPBIM U
CTEKJIOM MMOMEIAETCS MOJIMPOBATIBbHBIN MOPOIIOK. OCHOBHOE TEXHOJIIOTUHYECKOE OTINMYNE
1oJI00HOTO Mpoliecca OT HUIM(OBAHUS 3aKITIOYAETCS] B PUMEHSEMBIX MOJUPOBATBHBIX
MOPOIKAX, MaTepragax NoJIUPOBAILHUKOB.
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Tepmuueckas obpabomka cmekia

B nporiecce popMoBaHus u3enuil Ipu JOCTATOYHO OBICTPOM UX OXJIAKIECHUU
B CTEKJIE BO3HMKAIOT HANPSIKEHUS, HEPABHOMEPHO PACIPENCIICHHbIE B WU3ICIUU U
OTPHULIATENBHO CKAa3bIBAIOIIMECS HA €r0 MEXaHUYECKOW MPOYHOCTH. C LIENIbIO0 CHATHUS
ITUX HANPSHKEHUN HCIONBb3YeTCs JOIMOJIHUTENbHAS TeIioBas 00paboTka — omorcue,
SBIISIOIIUICS HEOOXOAMMOM CTagueil TEeXHOJIOTHYECKOro Mpollecca H3TOTOBIICHUS
CTEKJIOU3/ICIIAN.

C [npyroéi CTOpOHBI, CHeUUaNbHAs TepMHUyecKas o0padoTka (3axanka)
IPUBOAUT K CO3JAHHUI0 B W3JCIUU ONPEACICHHBIX OCTATOYHBIX HANPSKEHUU,
00EeCneunBaOIIUX PE3KOe YINPOUYHEHUE CTEeKJIa M M3MEHEHHE XapakTepa ero
paspyluieHus. 3akajaka sBIsSETCS Haubosee pacnpOoCTPaHEHHBIM METOIOM TOTyYeHUS
0e30MacHbIX CTEKOJI, IIMPOKO HUCIIOJIb3yEMBIX B CTPOUTEIBCTBE U TPAHCIIOPTE.

Omoicueom CTEKJIa HA3bIBAETCS €ro TepMuyeckas oOpaboTka, IMpH KOTOpPOH
BHYTPEHHHUE OCTAaTOYHBIE HAINPSOKEHUS YAALIIOTCA WA YMEHBLIAKOTCS 10
JOTTYCTUMBIX MPEJIEIIOB, 3aBUCSIIUX OT HA3HAYEHUS U3JIETTUN U YCIOBUM UX paOOTHI.

IIponiecc oTKUra BKIIFOYAECT YETHIPE OCHOBHBIE CTaUU:

1) HarpeB (WK OXJIAXICHUE) U3/ICIUS IO TEMIICPATYPhl OTKHTa,

2) BBIIEP)KKA TIPHU TEMIIEpaType OTXKUra J0 MPAKTHUCCKU IOJTHOTO YAaCHHS
HaIpsKCHUM;

3) OTBETCTBEHHOE OXJIAXKJICHUE — MEJICHHOE OXJAXKICHHE [0 HHU3IIeH
TEMIIEPATYPBl OTXKUTa, MPEAOXPAHSIONIEE CTEKJIO OT BO3HMKHOBEHHUS OCTATOYHBIX
HaNpsHKEHUM, TPEBBIIAIOIINAX JOMYCTUMBIE;

4) ObICTpOE OXJIAKICHHE U3/ICIUS 10 KOMHATHOM TeMIIepaTyphl.

TemneparypHblii UHTEpBAJI (30HA) OTXKUTa OTPAaHUYEH HWHTEPBAIOM, BEPXHUI
MpeNea KOTOPOrO COOTBETCTBYET BI3KOCTH 10" Tla-c, IpA KOTOPOW B TEUYEHHE 3
MUHYT cHUMaeTcsi 95% OCTaTOYHBIX HANPSHKEHUN; HIDKHUA — 10" Tla-c, pU
KOTOPOU B TeueHue 3 MUHYT cHUMaeTcs 5% HanpskeHuil. B 3aBUCMMOCTH OT cocTaBa
CTEKJIa BepXHsis Temneparypa oTxura Ha 50-150°C mpeBbliaeT HUKHIOH.

PexxuM oTxuUra CTEKJIOU3ACIIUNA ONpeAeIIIeTCS CBOMCTBAMU CTEKIIa, (hpopMaMu U
pa3MepaMu  M3JENUN, TEXHOJIOTMEM MX HW3TOTOBICHHS W KOHCTPYKTHBHBIMU
0COOEHHOCTSIMU Teued oTxura. IlapameTrpbl ero OTHENbHBIX 3TamnoB (Takue, Kak
TeMIlepaTypa, MPOJOLKUTEIBHOCTE M CKOPOCTh  HarpeBa) BbIOMparoTcs B
3aBUCHUMOCTH OT JOIYCTHMOTO ISl KaXJOTr0 KOHKPETHOI'O M3JENUs HAIpPSIKEHUs Ha
OCHOBE 3aKOHOB BO3HUKHOBEHUS U PACIIPEIECICHUs HAIIPSKECHUN.

3axanxoti Ha3bIBAETCS MPOLIECC CO3/IaHUS B CTEKJIE 3HAUUTENIbHBIX TOCTOSIHHBIX
BHYTPEHHHUX HAMPSDKCHUM MyTeM OBICTPOrO OXJIAXIACHHS CTEKJIa OT TEMIIepaTyphl,
Jexamiel Bellle Temmeparypbl cTekinoBapeHus. OOpazymoomuecs TMpUd  TaKoi
00pabOTKE HANpsHKEHUs] CKaTUs B MOBEPXHOCTHOM CJIO€ CTEKJa CYLIECTBEHHO
MOBBIIIAIOT €70 MEXaHWYECKYI0 IIPOYHOCT U TEPMOCTOMKOCT.

Xumuueckas oopabomxa cmekia

Heopranmueckue crekna OTHOCATCS K AOCTATOYHO WHEPTHBIM M XUMHYECKHU
yCTOMYMBBIM MarepuasiaM. OIHAKO TIPU ONPENEIICHHBIX YCIOBUSAX IPOSIBISAETCS
MOBBIIICHHAS (DU3UKO-XMMHYECKasi AKTUBHOCTh HMX IOBEPXHOCTH, 3aJIO)KEHHas B
caMoil mpUpoJe CTEeKIa — B Pe3yJIbTaTe OCOOEHHOCTEW CTPYKTYPHO-XMMHYECKOTO
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COCTOSIHHSI 3TOTO Marepuana OH 00JafaeT MOBBIIIEHHOW CBOOOAHON MOBEPXHOCTHOU
sHepruer. B cBsi3u ¢ 3TUM MOBEPXHOCTh CTEKJIA MPOSIBISET CKIOHHOCTH K aJCOpOIUu
Pa3IMYHBIX PEareHTOB, OCOOEHHO IMOBEPXHOCTHO-AaKTUBHBIX. B Ccuily 3THX mpuyuH
XUMHUYecKass o0paboTka TMOBEPXHOCTHM CTEKJIa OCHOBBIBAETCS HA  CJIOXKHOM
COBOKYITHOCTH SIBJICHUM, 00YCIIOBIIEHHBIX (PU3UKO-XUMUYECKUMHU MPEBPALICHUSMHU.

IIpoyecc xumuueckoeo mpasnenus CTEKJIa OCHOBaH Ha CBOWCTBE (PTOPUCTOTrO
Bogopona (HF) axkTuBHO B3auMOAEMCTBOBaTH HE TOJIBKO C €ro IIEJIOYHBIMU
xommoneHTtamu (Na,0O, K,0) u apyrumu momudukaropamu (CaO, MgO, PbO), Ho,
TaKXe, YTO OCOOEHHO BaXXHO, ¢ OKCHIOM KpeMHHs SIO,, 00pa3yromuM CTPYKTYpPHBIH
Kapkac  OOJIBIIMHCTBA  HEOPraHWYECKHX CTeKod. B pesymbrare  Takoro
B3aumonencTeus HF paspymaer CTpyKTypHBIM Kapkac W HacTymaeT ObICTpoe
pa3oKEHHUE CTEKIIA — mpasieHue.

OO6nacTi MPUMEHEHUSI U TEXHOJOTHSI XUMUYECKOTO TPABICHUS OMPEACIISIIOTCS
KOHEYHBIM 3(()EKTOM, JOCTUTAEMBIM B XOJIe Tako 00paboTKH cTekiia. B yactHOCTH,
pa3nyaroT IPUMEHEHUWE XHMHYECKOrO TpABJIEHUS CTEKJAa Ui IOJMPOBAHUA,
MaTUPOBAaHUS WIH JEKOPUPOBAHMS €T0 MOBEPXHOCTH, & TAKKE C LIEJIBIO YIIPOUYHECHHUS
CTEKJIA.

Honnviii 06men B TOBEPXHOCTHOM CJIO€ CTEKJIa IPOUCXOAUT B COOTBETCTBUU C
OoOImMMH 3aKOHaMU IU(PPY3MH U HCIONB3YETCS C LEIbI0 YIPOYHEHMS, a TaKKe
BUJIOU3MEHEHHUSI IPYruX (U3UKO-XUMHUYECKUX CBOICTB IOBEPXHOCTH
NPEUMYILECTBEHHO MIeiouecoaepxkamux crekos. [locpenctBom nuddysun HOHBI
MOBEPXHOCTHOT'O CJIOSI CTEKJa 3aMEIIaloTCs HOHAMU pPEareHTa, KOTOPBIA MOXKET
KOHTAaKTHPOBAaTh CO CTEKJIOM, HaXxOAsCh B pPa3IMYHOM (PAa30BOM COCTOSHHH:
PaCIUIaBICHHOM, TBEPAOM WJIU SKHJIKOM.

Buicokomemnepamyphulii UOHHbI 00MeH cOCTOUT B 3ameHe uoHoB Na' n K'
Wi 06oux BMecTe Ha KatvoHbl Li*, mocTynaromue u3 pearenta, npeObIBAIOIETO B
pacIIaBIeHHON WM ra3oBoil dase, B 061acTH BEICOKHX TemmepaTyp (500-700°C).
[TpoaOMmKUTENPHOCTD BBIACPKKN MOJOUpPAETCS B 3aBUCUMOCTH OT BHJA CTEKIa U
pearenrta u koneosercs ot 20 10 240 MUHYT.

B pesynbrare BBICOKOTEMIIEPATYPHOIO MOHHOIO OOMEHa IMPOYHOCTH CTEKJIa
yBenuuuBaeTcs B 2-2,5 pa3a, a ero tepMocroikocts — B 1,5-2 paza. Kpome Toro,
MOBBIIIAETCA M XUMHUYECKass YCTOWYMBOCTH IOBEPXHOCTH K JEWCTBUIO KHCIOT, a
TaK)K€E €€ EKTPOCONPOTUBIICHHUE.

Huszkomemnepamyphoiii uoHHblll 0OMeH CBOJIUTCA K 3aMEIICHUIO IIETOYHBIX
MOHOB B CTEKJI€ IIEJIOYHBIMU HOHAMU OOJbIIEro paauyca, T.e. B CTEKIaX,
cojepKalux HaTpuil, nociaeauuii 3amemtaetcs Ha K, Rb u Cs. [lanHbiii mpoiiecc
npoTexaet mpu temmeparype 400-450°C.

[Ipu Hu3KOTEMIIEpaTYpHOM HOHHOM OOMeHe 00pa3yercs CpaBHUTEIBHO
HEOOJbIION MO TONIIMHE CcXaThlii ciod (mopsinka 20-40 MKM), OJHAKO B HEM
pa3BUBAIOTCSI WHTCHCHBHBIC HANpPSOKEHUsI CXKaTWs, BCIEACTBUE Yero 3ddext
YOPOYHEHUSI CTEKJIa B 3-7 pa3 MpEBBIIIAET PEe3yJbTaThl BBICOKOTEMIIEPATYPHOTO
nporecca.

VYpouHeHre OBEPXHOCTHOTO CJIOSI CTEKJIA B PSII€ Clydae JOCTUraeTcs MyTeM
COBMEILIEHUS] BBICOKOTEMIIEPATyPHOTO0 U HU3KOTEMIIEPATYPHOIO HOHHOTO OOMEHa.
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B Hacrosimee Bpemsi HMOHHBI OOMEH BCe IIHMPE HCIONb3YEeTCA IS
perylIupoBaHMsl IPOYHOCTH, YBEIMYEHUS a0pa3sMBHOCTM  IOBEPXHOCTH, €€
XUMHUYECKON YCTOMYMBOCTH, IIOBBILIEHUS AUICKTPUUECKUX XapAKTEPUCTUK CTEKIIA, a
KpOME TOrO, OKpAIIMBAHWS €ro IOBEPXHOCTH C LEIbI0 JIEKOPUPOBAHUSA WIH
pErylMpoOBaHMsl CHEKTPAJIBHOTO MPOINyCKaHUs (A TONYy4EeHHUs CBETO(UIIBTPOB,
OKpALIEHHBIX C TOBEPXHOCTH).

Obpazosanue Ha cmekne NAEHOYHbIX NOKpulmuli (OKCUIHO-METANINYECKUX,
MOJIMMEPHBIX OPraHUYECKHX W KPEMHHUOPraHMYECKUX) OCYIIECTBISIETCS C LIEJIBIO
3alIUTHl MMOBEPXHOCTH, €€ TUAPOPOOU3alMU W YHOPOUYHEHHUS, a TaKKe H3MCHEHHS
ONTUYECKUX CBOWCTB. B 1menoMm QopmMupoBaHHME IUICHOYHBIX  MOKPBITHNA
OCYILECTBIISIETCS B YCJIOBHUSX IOBBIIIEHHOM TEMIIEPATYPhl B PE3YyJbTATE CIOKHOU
COBOKYITHOCTH  IPOLECCOB  THUAPOJIA3a,  KOHACHCAIIMM M XUMHUYECKOIO
B3aMMO/JICHCTBUS C aKTUBHBIMH LICHTPAMU ITOBEPXHOCTH.

Crekiia ¢ HAHECEHHBIMU Ha HUX MOKPBITUSIMU NPUOOPETAIOT HOBBIE 3a/laHHBIC
CBOMCTBA HE3aBUCHUMO OT UX XUMHUYECKOI'O COCTaBa U TOJIIUHBI.

Haubonee pacnpocTpaHEeHHBIM COBPEMEHHBIM CIIOCOOOM (hOpPMOBAaHHS CTEKJIa
ABIIACTCS hrioam-memoo (Nnpou3eo0cmeo mepMonoIuposannoco cmexua). Toabko
¢b1oaT-MeTo MO3BOJISET MOTYYaTh MPOAYKIIUIO BBICIIUX Mapok kadectBa (M1, M2 u
M3), B TO BpeMs Kak METOJOM BEPTUKAIHHOTO BHITSTUBAHUS BhIPAOATHIBACTCS CTEKIIO
xyaiiero kauectsa (M4-Mo6).

®dnoar-cnocod popMoBaHUs JICHTHI CTEKJIA OCYIIECTBIISIETCSI B 3aKPHITON BaHHE
Ha TOBEPXHOCTH PACIUIaBJICHHOTO MeTasuia (0J0Ba) MyTEM CBOOOIHOTO PACTEKAHUS
CTEKJIOMAcChl (CTMBA€MOW B HAuyaji0 BaHHBI MO JIOTKY W3 TI€YM) U JABMXKCHUS IO
pacIyiaBy MeTajijia IlaBaroIlel JEHThI, KOTOpas MPU ATOM, MOCTENEHHO OXJIAXIasiCh
W 3aTBepJieBasi, HEMPEPHIBHO OTTATMBACTCS W3 BAaHHBI BPAIIAIOIIUMUCS POJIUKAMU
KOHBe#epa, pacioioKEHHOTO C IPYroro KOHIa BaHHKI (puc. 2).

Pucynok 2. Cxema pacTeKaHusl CTEKJIOMACCHI HA MOBEPXHOCTH PacijiaBa 0J10Ba
npu GopMOBAHNH JIEHTHI CTEKJIA (J10aT-CIOCO00M
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Hemounux: THHHC

[TepBeHcTBO B pa3paboTke TEXHOIOTHU (DIIoaT-CTeKIa MPUHAMICKUT KOMITAHUN
Pilkington. Mmenno ona B 1952 r. Havajga WCCIACIOBAHHMS TI0 IOJYYECHHUIO
HEMPEPHIBHOM JICHTHI CTEKJIAa Ha pacijlaBe MeTala, W TOocle CeMU JieT
HKCIIEPUMEHTAILHBIX, TTOJYITPOMBIITUICHHBIX ¥ TIPOMBIIIICHHBIX padoT (T.e. B 1959 1.)
n00mIach BEIPAOOTKU Kau€CTBEHHOW MPOAYKITUU.

B Tom xe 1959 r. k pa3paboTke YCTaHOBOK mMoOJiydeHHUs (¢ioaT-cTeKIia
NPUCTYNUIM COBETCKHME YyueHble. [lociie BBIMOJHEHUS KOMIUIEKCA Hay4dHO-
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uccienoBaTenbckux pabor CapaToBckuM ¢uiananoM ['ocygapcTBEHHOTO HMHCTUTYTA
CTeKJia Ha JaO0OpaTOPHBIX CTEHAAX W YCTAHOBKAaX HEMPEPHIBHOTO JEUCTBUS ObLI
co3faH Crmoco0 JBYXCTaAMMHOro (HOpPMOBAHMS, MOAKPEIUICHHbI ABTOPCKUMHU
ceugerenbctBaMu CCCP (NeNe 230393 u 556593), a taxke nmarenrom CIIA (Ne
4081260), u mrymieHa B SKCILUTyaTaIyio SKCIIepUMEHTaIbHAs TUHUS BBIPaOOTKH ¢ioat-
crekina (DI1KC-4000), naBmias nepByro TOBAPHYIO MPOIYKIIHIO.

OnHOBPEMEHHO B 3TOM € HaIPaBJICHUU MPOBOJIUIUCH pabOThl HA YKpauHe Ha
3aBojie «ABTocTekyno» (r. KOHCTaHTUHOBKA), TJi¢ BHOCICACTBUH OBLIM BBEACHBI B
sKcIuTyaTamuio 3 ¢uoat-yctanoBku. [lepssie ase muaun — TIIC-1500 u TIIC-3000 c
IIUPUHON JIeHThI, cooTBeTCTBeHHO, 1500 m 3000 MM — MO3BOJSIM BBIMYCKATh
MOJINPOBAHHOE CTEKJIO TOJIIIMUHOMN 6-7 MM.

B 1974 r. amepukanckas ¢upma PPG Industries 3amarenToBana cBoii croco0
pou3BOJICTBA (hoaT-cTekia, omuyHb oT crocoboB Pilkington u CapatoBckoro
uHctutyta. OH OBUT peanu3oBaH Ha psjae Groar-TMHUA W Takke MNpU3HAH
HE3aBUCUMBIM.

Takum oOpa3oMm, K HACTOSAIIEMY BPEMEHHM H3BECTHBI TPU MNPUHIUIHAIBHO
pasnuyaromuxcs ¢oar-crnocoda Mporu3BOICTBA CTEKIIA.

B cnocobe pupmer Pilkington monaya cTeKIoMacchl U3 CTEKJIOBAPEHHOM M€Y B
BaHHY pacIljlaBa OCYIIECTBJISIETCS METOJIOM CBOOOJHOTO CIMBA MO Y3KOMY JIOTKY,
OTCTOSIIIEMY HAa HEKOTOPOM PACCTOSHUM OT MOBEPXHOCTH osioBa. OThopMOBaHHAS
JIEHTa CTEKJa BBIBOJUTCS W3 BaHHBl pacIjlaBa Ha TEPBbIM BaJl MEYM OTKUTa
(m1akoBoil kamephl) ¢ Temmeparypoii 600-615°C u nmopHMMaeTcss Haj BBIXOIHBIM
noporom (¢ meperudoM JIEHTHI), YPOBEHb 0JIOBa B BAHHE HMXE YPOBHS MMOpOTa Ha §-
10 mm (puc. 3). TexHoylorMmyeckas cXeMa IPOM3BOJCTBA TEPMOIOIMPOBAHHOTO
CTeKJIa, ucroiib3yemas kommnanueit Pilkington, npusenena Ha puc. 4.
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Pucynok 3. Cnoco0 nostryuyenus (pyioar-crexia, pa3padboranHbiid pupmoii
Pilkington
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1 — orcuokan cmeknomacca; 2 — Odosupyrowuii wubep, 3 — CIUBHOU JTOMOK, 4 — pecmpukmopul,

5 — sanna pacniasa, 6 — pacniae onoea; 7 — ieHma cmekia,; 8§ — npuemHble 8aJibl ULIAKOBOU KaMepbl
Hemounux: THHHC

Pl/lcyHOK 4. TexHoJI0ruHyecKas cxemMa Nnmpou3BoJCTBa CTEKJIA, HCITOJIb3YyEeMasi

xommnanueii Pilkington
The Floar Process

Small plat
o a8

7
Largs plate
5 6 Iiﬁ-gﬁ

Continuous

X Raw material
Ma=lting
furnace

1 — nooaua cvipvesoii wuxmul;, 2 — nrasunvHas neuv, 3 — GaHHA pAcniaAéa 0108a; 4 — neyv
omoicuea; 5 — HenpepvleHas Jlenma cmekia, 6 — nonepeyHvie pe3axu, 7 — CbeMHUKU JUCHO8
boavwoeo popmama; 8 — CobeMHUKU TUCTNOB MATI020 hopmama

Hcmounuk: oannvie komnanuu Pilkington

ITo cmocoby odsyxcmaoduiinoco ¢ghopmosanus, pazpadoraHHomy CapaTOBCKUM
WHCTUTYTOM, JICHTa CTEKJa BBIXOJAWT W3 BaHHBI paciuiaBa 0e3 meperudba Ha
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ra30BO3AYLIHYIO OIOpy (momyiky) mpu Temneparype Gonee 650°C (puc. 5). Ilpu
ATOM ypOBEHb OJIOBA B BaHHE BBIIIEC YPOBHs MOpOTa Ha 2-3 MM, YTO JOCTUTAETCS 3a
C4eT TMPUMEHEHHS DJIEKTPOMATHUTHBIX HWHIYKTOPOB, TakkKe pa3pabOoTaHHBIX
WHCTUTYTOM. Ha ra30BO3yIIHON MOAYIIKE MPOUCXOTUT BTOpast CTanus GOPMOBAHHSI
JICHTBI, OHa oxJaxaaercs. [Ipu sTom oOecrnieunBaeTcs OKOHYATeIbHas (PUKcaIus ee
TE€OMETPUUYECKON (OPMBI, TIOCTIE Yero JICHTA IMepelaeTcsi Ha MPUEMHBIC Ballbl MEUH
OTXKHUTA.

[TperMymiecTBOM  JBYXCTaIUHHOrO  cmocoba  (OpMOBaHUS  SBJSCTCS
BO3MOXKHOCTh TIepeJavd JICHTHI CTEKJa Ha NMPHEMHBIC BaJbl IICYM OTXKHTra C OoJjee
Hu3KO0HU Temreparypoii (570-580°C), uro mmxke Ha 20-35°C, yeMm B mpouecce GpUPMEIL
Pilkington, u Gonee Hame) KHO 0OECIIEUMBACT COXPAHHOCTD HUXKHEH IMMOBEPXHOCTH. UTO
KacaeTcs IMPOIECCOB BOCCTAHOBIICHHSI OKCHIOB OJIOBA, TO IOCKOJBKY TeMIepaTypa
0JIOBA B BBIXOJHOM Y9aCTW BaHHBI paciuiaBa Belmie npumepHo Ha 50°C u cocraBuseT
okono 650°C, mpouecchl BOCCTAHOBIEHHS! OKCHIOB OJIOBA MIyT UHTEHCUBHEE, M TEM
CaMbIM TIOBBIIIIACTCS KA4eCTBO HIDKHEH TTOBEPXHOCTH JICHTHI CTEKIIA.

Pucynok 5. Cnoco6 ¢popmupoBanus ¢ioar-crexiia, pa3padoTaHHbIN
CapaToBCKMM HHCTHUTYTOM CTEKJIa

rE o & 7 & 9 10

1 — orcuokas cmexnomacca; 2 — oosupyrowuii wiubep; 3 — cIUBHOU NOMOK, 4 — pecmpukmopbl, 5 —
6anHa pacniasa; 6 — pacniag onoea, 7 — jaewma cmekna;, 8 — unoykmop; 9 — 2azo6030ywiHasn

nooywka; 10 — npuemnsvie eanvt neuu omoicuea
Hcemounux: THUNUC

TexHonmorusi MpPOU3BOJICTBA M MOIIHOCTH POCCUHCKUX MPOU3BOJUTENICH IO

BBIITYCKY JIMCTOBOT'O CTEKJIA MO COCTOsIHUIO HAa Havayio 2019 r. mpeacrasieHsl B TaOJI.
2.

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; ten. +7 (495) 988-1123 27



mailto:info@infomine.ru

O630p prinka AUcmo6o2o cmekia (RPo3paIHO2o, OKPAWEHHO20 8 Macce U co cneyuanbhvimu nokpoimusmu) ¢ CHI™

Ta6auna 2. TexHoJ0rusi NPOU3BOJACTBA 1 MOITHOCTH POCCHIICKMX MPOU3BOAMTEJIEN N0 BBINYCKY JMCTOBOI0 CTEKJIA

IIpeanpusitue Meron Mowmmocrs, I'ox 3amycka
peanp H3rOTOBJICHUS Ha Hayago 2019 r. A y
«9n JIx K » 2 —1- -CTEK
000 «3i1 [Ixu Cu Knun Prioar 580 Thic. T/ro 005t s TMHUA (I10aT-CTeKIIa

(MockoBckas 00.1.)

2010 r. — 2-s1 muHMS oaT-cTeKIa

OAO «CapaTtoBCTpOUCTEKIIO»
(CaparoBckas 00:1.)

Hcemounuk: «Mngomatiny na ocnose danHvix npednpusmutl, oyenka « Mngomatiny
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Buabl cienmajibHbIX NOKPBITHH 1JIs cTeKJIa. TeXHOJI0rus NPou3BOACTBA CTEKJIA C MOKPBITHIIMUA M HCIIO0JIb3yeMoe
JJISI 3TOT0 000py/I0BaAHUE

Tonupoeannoe cmekio (cmexio, OKpauwieHHoe 6 macce)
Hu3koamuccuonnoe (Inepzocoepecaiouiee) cmexio
1. TBépnoe aneprocoeperaromiee nokpeitue (K-crekso)

2. Msrkoe sHeprocoeperatoiiee nokpsitue (I-crexino)

Connuyezamummnoe (perekmugeHnoe) cmekio
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2. Coipbe qis npoussBoacTea crexkiaa B CHI
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2.1. KBapueBble necku

Ta6auna 3. IlocTaBIIUKH KBapUEeBbIX MECKOB POCCUCKUM NMPOU3BOAUTEISIM JUCTOBOI0 CTEKJIA

I

Ucmounux: oyenxa «Hugomatiny Ha oCHO8e OAHHBIX CIMAMUCIUKU 8HYMPEHHUX HCENe3HOOOPO’CHBIX NePe8o30K U MAMONCEHHOU CMAamucmuxu
Poccuu
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2.2. KapOoHaTHoOe chIpbe

B IMPOU3BOACTBC CTCKJIAa B OCHOBHOM HCIIOJIB3YIOTCA JOJIOMUT U MCJI, TAKIKC B
HC3HAYUTCIIbHOM KOJIMYCCTBC U3BCCTHAKHN U N3BCCTD.

2.2.1. /lonomum
2.2.2. Men

2.2.3. H36ecmusak u uzeecmop

2.3. I1ojieBoi mmar

2.4. KaipbIMHUPOBaHHAS coJa

2.5. Cyabdat HaTpusi
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3. IpousBoacTBO JucTOBOrO cTekiaa B CHIT

Pucynok 6. /lnnamMmuka npousBoacTBa JucToBoro crekia 8 CHI'
B 2003-2018 rr., MutH M°

Hcemounuk: «Hnpomatiny na ocnose dannvix Poccmam, ['ockomcmamos Yxpaunwl, benopyccuu,
Kupeuzuu u Y36exucmana

Pucynok 7. U3MeHeHHe CTPYKTYPbI NPOU3BOACTBA JIUCTOBOro crekia B CHI
B 2004-2018 rr., %

Hcmounuk: «HMnughomaiiny na ocnose oanuvix Poccmam, I'ockomemamos Yxkpaunsi, Benopyccuu,
Kupeuzuu u Y36exucmana
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Tabauua 4. IlpousBoacTBo JUCTOBOIO cTeka B ctpanax CHI' B 2003-2018 rr., MaH M°

Crpana 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

2018

Poccusa

benopyccus

Kupruszus

V30ekucrad

Ykpauna

TypkMeHucran

AzepOaiimxan

Bcero

Ucmounuk: «Mngomaiiny na ocnose oannvix Poccmam, I'ockomcmamos Ykpaunwi, benopyccuu, Kupeuzuu, Azepbaiiosxcana u ¥Y3b6exucmana
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3.1. [Ipon3BoOACTBO JIMCTOBOrO cTekaa B Poccun

3.1.1. /InnamMuka U CTPYKTYpa NPOU3BOACTBA JUCTOBOIO cTekja B Poccuu
B 2000-2018 rr.

Pucynok 8. JlunaMmuka npou3BoACTBA JUCTOBOIO cTeka B Poccuu
B 2000-2018 rr., muH M

Hcemounuk: «Mngomatiny na ocnose dannvix Poccmam

PucyHok 9. OcHOBHbIe poccuiickue MPOU3BOANTETH (PJI0AT-CTEKJIA

O- eticmsyrowue npeonpusmus
2
Teopemuueckas MOWHOCMb, MIH M

Pucynok 10. U3mMeHeHHe CTPYKTYPBI NPOU3BOACTBA JIMCTOBOI0 CTEKJIA
no meroay usrorosJienus (gpuaoar-meroa u BBC) B 2004-2018 rr., %

Hcmounux: oyenka « Unghomaiiny
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Tabauna 5. IlpousBoacTBo JucToBOro crexijaa B Poccuu B 2000-2018 rr., MiH M°

Ipeanpusitue 2000]2001 2002 200320042005 [2006 | 2007 [ 2008 | 20092010 (201120122013 {2014 2015|2016 |2017 |2018*
IIpouue:
HUTOI'o
* — kypcus — oyenka « Mngomatiny
Hcemounux: «HUngomaiiny (na ocnose dannvix Poccmam)
INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; ren. +7 (495) 988-1123 36
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Pucynok 11. PermonanbHasi CTPyKTypa NPOU3BOACTBA JUCTOBOI0 CTEKJIA
B Poccuu B 2018 rr., %

Hcmounuk: oyenka «Mngomatiny na ocnose oannvix Poccmam

PucyHnok 12. U3meHeHUe peruOHAJBLHOM CTPYKTYPbI NPOU3BOACTBA JIHCTOBOIO

Hcmounuk: oyenxa «HMngomaiiny na ocnose oanuvix Poccmam

Ta6auma 6. MomHOCTH JJMHU 110 HAHECEHHIO MOKPBITHI HA ()JI0AT-CTEKI0,

MJIH M2 B Iojg

crekJa B Poccun B 2005-2018 rr., %

IIpexnpusitue

MouHocThb

Bcero

Hcmounux: «Mugomaiiny na ocnoge 0anHvlx npeonpusmuii

Ta6auna 7. lunHaMuka Npou3Bo/ACTBA Pa3MYHbIX BUA0B cTeki1a B Poccun B
2010-2018 rr., MuH M°

Bup crekaa 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
becnsetHoe
C MSTKUM TTOKPBITHEM
OKpallleHHOE B Macce
Bcero
Hcmounuk: oyenka « Mngomaiiny na ocnose oannwvix Poccmam, oannvix npeonpusmutl
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Pucynok 13. CTpykTypa npou3Bo/cTBa JUCTOBOIO CTEKJIA
B Poccun nmo Bugam B 2018 rr., %

Hcmounuk: oyenka «Mughomaiiny na ocnose oanuwvix Poccmam, oannvix npeonpusmuil
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3.1.2 OcHOoBHBIE IPeANIPUATHSI-TIPOU3BOUTE/IH JUCTOBOI0 cTekjIa B PMD;
MX MOIIHOCTH M TEeKYyIllee COCTOSTHUE

Asahi Glass Company Co Ltd. (Anonus)

000 «3u /Incu Cu @naym I'nacc Knuny (Mockoeckas 06.1.)

Tabauua 8. Iunamuka npoussoacTsa crekiaa Q00 «Ji Txu Cu ®idt [Niace
Kaun» B 2005-2018 rr., THIC. M2, ThIC. T
IMoka3artenn 2005 2006 2007 2008 2009 2010 2011

2
TBIC. M~ (B HaTypaJIbHOM
HCUYUCIICHHH )

TBIC. T*

IToka3zarenn 2012 | 2013 2014 2015 2016 2017 | 2018

2
ThIC. M* (B HaTypaJIbHOM
VCUYUCJICHHUN)

TBIC. T*

2
* - 0115 nepecuema 1UCMOB020 CMeEKILA 8 MblC. M OblLlL NPUHAM Ko puyuenm: 1 M~ 1ucmosoco
cmekna monwuHnou 1 mm = 2,5 ke, cpeoHss moawuna cmekia — 4,2 mm
Hcmounuk: «HMnughomaiiny na ocnose oanuvix Poccmam, oyenka « Ungomatiny

Pucynok 14. IIpou3BOACTBO JTUCTOBOI0 CTEKJIA U CTEKJIA CO CIEeNUATbLHBIMH
nokpuitusivu 000 «Jii ik Cu @it Finace Kimnn» B 2010-2018 rr., Mus M

* — npedsapumenvHas OYeHKa
Hcmounux: «MUngomaiiny (na ocnose oannvix Poccmam), oyenka « ngpomatiny
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Ta6auna 9. O6beMbl U HANIPABJIEHUS MOCTABOK JIMCTOBOI0 CTEKJIA

000 « i [Tk Cu dadT IN'nace Kimun» no norpedureasim B 2007-2018 rr., T

IHoTpeduTesn

Perunon

006.1.
npuM.

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018
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IMoTpeduTesn Pernon H(I))?IJL 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
[Ipouwne:
Hroro:
C — cmpoumenvuas ompacie;, Cm — HNpoOU3800CME0 CMEKIONAKEMO8, C8eMONPO3PAYHbIX uzoeiul u np., A — asmomooOunbHas
NPOMBIULIEHHOCMb, 3 — NPOU3BOOCIBO 3ePKAI, Y30pHamo2o cmekid, mebenvHoe ocmekieHue u np.; Tp — npouee, 6xnouas mpeioepos.
Hcmounux: «HMnughomaiiny na ocnose 0anuvix cmamucmuxu ic/0 nepego3ok P®
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0AO «3u /Picu Cu Bopckuii cmekonvustii 3a600» (Huscecopoockan 06:1.)

Ta6auna 10. IlpousBoacTso crexiaa OAO «Jii Ixu Cu bopckuii
CTeKOJIbHBII 3aB01» B 2000-2018 rr., THIC. M°, THIC. T

IToxa3arenan

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

7
ThIC. M* (B HATYpAJIbHOM
VICUHUCIICHUN )

ThIC. T*

IMoxa3zareinn

2010

2011

2012

2013

2014

2015

2016

2017

2018

7
ThIC. M* (B HATYpAILHOM
VICUHUCIICHUN )

TBIC. T*

7
* - 01 nepecuema IUCMOB020 CIMEKIA 8 MblC. M Obl NpuHAmM Ko @uyuenm. 1 M° 1ucmosozo
cmexna monyunou 1 mm = 2,5 ke, cpeouss moawuna cmexkia — 3,9 mm
Hcmounux: «HUnghomaiiny na ocnose oannvix Poccmam, 0anHbIX npeonpusimusi, OyeHka

«HUngpomatiny

Pucynox 15. IIpou3BoACTBO JUCTOBOI0 CTEKJIA U CTEKJIA, OKPAIIEHHOT0 B
macce OAO «Jii xxu Cu BC3» B 2010-2018 rr., MuIH e

Hcmounux: Poccmam, Oannvie npeonpusamus, oyenka « Mugomariny

Tabauna 11. @unancosbie noka3zareau padorsl OAO «Jii [:xxu Cu bopcekuii
CTeK0JbHBbIN 3aB01» B 2009-2018 rr., MJH pyo.

HaunmenoBanue
NoKa3areis

2009 | 2010

2011

2012

2013

2014

2015

2016

2017

2018

Bripyuka

Banogas npu0suib

Uucras npuObLIH

PenTabensHOCTH
MPOAYKIUH
(mpomax), %

Hcmounuk: Oannvie npednpusmus
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0OAO «Jii xu Cu Bopckuii cTekoJIbHbIN 3aBo1» 110 norpedurtessiv B 2007-2018 rr., T

Ta6auna 12. O0bemMbl U HANPABJIEHUSI OCTABOK JJUCTOBOI0 CTEKJIAa

MoTpeduTens Pernon H(l’)f:; 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
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IHoTpeduTensn Pernon “(l))?’:;‘ 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
IIpoune
Bcero
C — cmpoumenvnas ompaciv, Cm — HPOU3BOOCMEO CMEKIONAKENOs, C8eMmoOnpo3paunsvix uszdenuti u np.;, A — aemomobunvHas
NPOMBLULTIEHHOCIb, 3 — NPOU3B00CMBO 3€PKAl, Y30PpUaAmo2o Cmekia, mebeivbHoe ocmekienue u np.; Tp — npouee, 8kiouas mpetioepos.
Hcmounux: «HMnughomaiiny na ocnose 0anuvix scene3no0opodicHol cmamucmuxy PO
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0A0 «Canasamcmexno» (Pecnyoauxka bawmkopmocman)

Taoauna 13. IlpousBoactro JuctoBoro crekiaa OAQO «CanaBarcTekyio» B

2000-2018 rr., THIC. M2, ThIC. T

IToxa3arenan

2000

2001

2002

2003

2004 | 2005

2006

2007

2008

2009

7
TBIC. M (B

HaTypajIbHOM
VICUUCJICHUN)

TbIC. T*

IMoxa3zarenn

2010

2011

2012

2013

2014 | 2015

2016

2017

2018

7
TBIC. M (B

HATypaJbHOM
VICUKCIIEHUN)

TBIC. T*

* - 0111 nepecuema 1UCMoB020 CMeKILa 6 muvlc. m 6bil npunam ko3¢ @uyuenm: 1 m° 1ucmosozo
cmekna monwunot 1 mm = 2,5 ke, cpeouss moawuna cmekia — 4,0 mm
Hcmounuk: 0annvle npeonpusmus, Poccmam, oyenka « Ungomatiny

Pucynok 16. IIpousBoactso auctoBoro crexia OAQ «CanaBaTcTek/io» 1o

Buaam B 2013-2018 rr., M M?

Hcmounuk: «HMughomartiny na ocnose oannvix Poccmam, 0aunvlx npeonpusamus

Tabauna 14. PUHAHCOBO-IKOHOMMYECKHUE NMOKA3aTe/ I Pa00ThI
0OAOQO «CanaBarcrekJio» B 2008-2018 rr.

IToxa3zarTenn

2008

2009

2010

2011

2012

2013 | 2014 | 2015

2016

2017

2018

Bripyuka, MiH pyo0.

CebecTOMMOCTE, MITH
pyoO.

Banosas npu0buib, MITH
pyo.

Uwncras npuObLIb, MITH
pyo.

PenrabensHOCTE

MpOAYKIHHU (TIPOJIAK),
%

Hcmounuk: danusie npeonpusmus
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Tabauna 15. O0bemMbl 1 HANPABJIEHUSI OCTABOK JHUCTOBOI0 CTEKJIA
OAO «CanaBarcrexiio» no norpedouresm B 2007-2018 rr., T

IHoTpeduren Peruon npum. | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
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IHoTpeduren Peruon npum. | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
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IHoTpeduren Peruon npum. | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

[Ipouue:

Hroro:

C — cmpoumenvras ompacis;, Cm — npou3eo0cmeo CmeKi1onaKemos, C6emonpo3padnblx uzoeauu u np.; A — asmomoounbHas npomMelUleHHOCHb, 3 —
npoU3800CMBO 3ePKAJ, Y30pHamozo cmekia, mebenvbHoe ocmekieHue u np., Tp — npouee, 8xnouas mpeuoepos.
HUcmounuk: «Hngomaiiny na ocHose 0aHHbIX CMAmMucmuKy x#c/0 nepeso3ox P@®
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0A0 «Capamoecmpoiicmexno» (Capamosckasn 00.1.)

Ta6auna 16. IlpousBoactso aucroBoro crexjia OAQ «CapaToBcTpoiicTeKII0» B
2000-2018 rr.

IMoka3arenn 2000 | 2001

2002

2003

2004

2005

2006

2007

2008

2009

7
ThIC. M* (B HATYpAJILHOM
VICUUCIICHUN )

TBIC. T

IMoxka3arenn 2010 | 2011

2012

2013

2014

2015

2016

2017

2018

7
ThIC. M* (B HATYpAJIbHOM
VICUHUCIICHUN )

TBIC. T

2
* - 012 nepecuema 1UCMOB020 CMeEKIA 8 MbiC. M Obl NPUHAM KOdppuyuenm: 1 M~ 1ucmosoeo

cmexna monyunou 1 mm = 2,5 ke, cpeonsss moawuna cmexkia — 4,1 mm

HUcmounux: «Mngomaiiny na ocnose oannvix Poccmam, oannvix npeonpuamuil, oyerka

«HUngpomatiny
Ta6auua 17. @uHaHcoBbIe MOKA3aTEH PadOTHI
OAO «Caparoscrpoiicrexso» B 2008-2017 rr.
Iloka3zaTennb 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Bripyuka, MiH pyo.
CebecTouMOCTh, MITH pYO.
Banosas npu0buib, MITH
pyo.
Uucras npuObLIH, MITH PYO.
PenTabensHOCTB
HPOLYKLIUN
(mponax), %
Hcmounuk: oannvie npeonpusmus
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Ta6auna 18. O0bemMbl U HANPaBJIEHUsI OCTABOK JIUCTOBOI0 CTEKJIAa
OAO «CaparoBcTpoiicTek/0» 1o norpedurensm B 2007-2018 rr., T

IToTpeduresn Peruon H(l))f:;l 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
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MoTpeduTens Pernon H(l’)‘::; 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
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MoTpeduTens Pernon H(l’)f:; 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

IIpoune:

HToro:

C — cmpoumenvras ompacas;, Cm — npou3eo0cmeo CmeKi1onaKemos, C6emonpo3paunblx uzoeauu u np.; A — asmomoounbHas npomMelUleHHOCHb, 3 —
npoU3800CMBO 3ePKAJ, Y30pHamozo cmekia, mebeivbHoe ocmekieHue u np., Tp — npouee, 8xnouas mpeuoepos.
HUcmounuk: «Mnomatiny na ocHose 0auHbIX CMamucmuxu x#c/0 nepeso3ok P@®
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000 «llunkunemon I'naccy (Mockoeckas 06.11.)

Tab6auna 19. Ilpou3BoACTBO JTUCTOBOIO CTEKJIA
000 «IInaxkunrron I'nace» B 2006-2018 rr.

IToka3zarenb 2006 | 2007 2008 | 2009 2010 | 2011 2012

7
TBIC. M” (B HATypaJIbHOM
VICUMCIICHHH )

TBIC. T*

INoka3zarenn 2013 | 2014 | 2015 | 2016 | 2017 | 2018

2
TBIC. M” (B HATypaJIbHOM
VICUMCIICHHUH)

TBIC. T*

2
* - 01151 nepecuema AUCMOBO20 CMEKILA 8 MblC. M OblLl NPUHAM Ko3pduyuenm: 1 m° 1ucmosoco
cmekna monwunot 1 mm = 2,5 ke, cpeoHss moawuna cmekia — 4,4 mm
Hcmounuk: «HMughomaiiny na ocnose oannvix Poccmam, oyenka « Ungomaiiny
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Tab6anua 20. O6beMbl U HANIPABJIEHUS IOCTABOK JIUCTOBOIO CTEKJIA
000 «IIuakunrron I'nace» no norpedurensm B 2007-2018 rr., T

I'py3ononyuarenn Pernon 0da. 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

NpuM.

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; Ten. +7 (495) 988-1123 54



mailto:info@infomine.ru

0630p peinKa AUCnMo6020 cmekia (RPO3paiHo2o, OKPAWeEeHH020 8 Macce U co cneyuanbHuimu nokpuimusmu) ¢ CHI”

I'py3ononyuarenn Pernon 0da. 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

NpUM.

[Ipoune:

Hroro:

C — cmpoumenvras ompaciv, Cm — npouzeoo0cmeo CMeKIonaKemos, C6emonpo3padtbix uzoeiutl u np.; A — agmomoouIbHas npoOMulULIeHHOCb, 3 —
npoU3800CMEO 3ePKAJl, Y30pHUamozo cmekida, mebeivbHoe ocmekieHue u np., Tp — npouee, 8xnouas mpeuoepos.
HUcmounuk: «Hngomatiny na ocHose 0auHbIX cmamucmuxu x#c/0 nepeso3ox P®
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Guardian Industries

000 «l'apouan Cmexno Pazanvy» (Pazanckas 06:1.)

Tab6auna 21. IIpou3BoACTBO JTUCTOBOIO CTEKJIA
000 «I'apanan CrexJio Psazanb» B 2008-2018 rr.
IToka3artean 2008 2009 2010 2011 2012 2013

Z
ThIC. M (B HaTypaJbHOM
VCYHCIIEHUH)

TBIC. T*

IMoxka3aTeanb 2014 2015 2016 2017 2018

7
THIC. M” (B HaTYpaJIbHOM
VICYUCIICHUN )

TBIC. T*

2
* - 012 nepecuema 1UCMOB020 CMeEKIA 8 MbIC. M OblI NPUHAM KO3pduyuenm: 1 M° 1ucmosoeo
cmekna momyunou 1 mm = 2,5 ke, cpeonsss moawuna cmekia — 4,1 mm

Hcmounux: «HMnghomaiiny na ocnose oannvix Poccmam, oyenka « Ungomaiiny
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Ta6auna 22. O0beMbl U HANPABJIEHUSI OCTABOK JJUCTOBOI0 CTEKJIAa
000 «I'apanan Crekio Pazanb» no norpeduressim B 2008-2018 rr., T

I'py3ononyuarens Pernon n?)?:;q 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015| 2016 | 2017 | 2018
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I'py3ononyyarein

Pernon

00.1.
MpPUM.

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

[Ipoumne:

Hroro:

C — cmpoumenvuas ompacis, Cm — npouzeo0cmeo CmekionaKemos, C6emonpo3paunblx uzoeiutl u np., A — agmomoounbHAas NPOMbIUIEHHOCTb, 3 —
npouU3B00CME0 3epPKaJl, Y30puamozo cmekid, mebenvHoe ocmekienue u np.; Tp — npouee, 6ki0uas mpeioepos.
Hcmounux: «HMnghomaiiny na ocnose oanuvix cmamucmuxu /0 nepeso3ox P®
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000 «I'apouan Cmexno Pocmoe» (Pocmoeéckasn 06.1.)

Tab6auna 23. IIpou3BoACTBO JIUCTOBOIO CTEKJIA
000 «I'apanan CrekJio PoctoB» B 2012-2018 rr.

IToxa3zarenn 2012 | 2013 | 2014 | 2015 | 2016 | 2017

2018

Z
ThIC. M (B HaTypaJbHOM
VCUYHMCIICHUM)

TBIC. T*

2
* - 0115 nepecuema AUCMOB020 CMEKIA 8 MblC. M OblLl NPUHAM Ko puyuenm: 1 m° 1ucmosoco

cmekna monwuHnot 1 mm = 2,5 ke, cpeouss moawuna cmekia — 4,1 mm
Hcmounuk: Poccmam, oyenxa « Ungomatiny

0AO «FOzPocllpodyxkm) (Cmaeponoavckuil Kpait)

Tab6auuna 24. Ilpou3BoACTBO JUCTOBOIO CTEKJIA
OAO «Orpocrpoaykt» B 2010-2018 rr., ThIC. M, THIC. T

IToka3zarenb 2010 | 2011 2012 2013 2014 | 2017

2018

2
ThIC. M* (B HaTypaJIbHOM
HCYUCIICHUH)

TBIC. T*

7
* - 014 nepecuema MUCMOB020 CMEKIA 8 MblC. M ObL NPUHAM Ko uyuenm: 1 M° 1ucmosozo

cmekna monwunou 1 mm = 2,5 ke, cpeouss moawuna cmekia — 4,0 mm
Hcmounux: Poccmam, oyenka « ngomatiny
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Tabauua 25. IloctaBku aucToBoro crekia OAQO «lOrpocnpoaykr» no norpedourensim B 2010-2015 rr., T

I'py3ononyuaresb

Pernon

00.1.
MPHM.

2010

2011

2012

2013

2014

2015

IIpoune:

Hroro:

C — cmpoumenvnas ompaciv; Cm — npouzso0cmeo cmeKkionakemos, C6emonpo3payrblx uzoenull u np.; 3 — npouzso0cmeo 3epKaJ, Y30puamozo

cmekna, mebenvHoe ocmeknenue u np.; Tp — npouee, sknrouas mpeiioepos.
Hcmounuk: «Hnpomaiiny Ha 0cHose 0auHbIX Cmamucmuxu x#c/0 nepeso3ox P®
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0AO «Kacnuiickuii 3a600 aucmoeozo cmexna» (Pecn. /lazecman)

Tadauna 26. IIpou3BoaACTBO JHCTOBOI0 CTEKJIA
OAO «K3JIC» B 2014-2018 rT., TBIC. MZ, ThIC. T

IMoxka3aTennb 2014 2015 2016 2017 2018

2
TBIC. M* (B HATYPaJIbHOM UCUUCIICHUH)

TBIC. T*
* - 011 nepecuema 1UCMOB0O20 CMEKIA 8 MblC. M OblLl NPUHAM Ko Guyuenm. 1 M IUCMO06020
cmekna monyurnou 1 mm = 2,5 ke, cpeonsss moawuna cmexkia — 4,0 mm

Hcmounuk: Poccmam, oyenxa « Ungomatiny

Ta6auua 27. locraBku aucToBoro crekiaa OAO «K3JIC» no norpeduTe M B
2017-2018 rr., T

00.1.

I'py3onoayuarenn Peruon 2017 2018
NpHUM.

IIpoune:
Hroro:
C — cmpoumenvnas ompaciv; Cm — npousso0cmeo cmeKkionakemos, c6emonpo3painbix u30eautl u
np.; 3 — npou3800Cmeo 3epKai, y30puamoco cmekid, mebenvHoe ocmekieHue u np.; A —

npoU3800CME0 A8MOMoOUIbHO20 cmekaa, Tp — npoyee, 8Kka04aAs Mpetioepos.
Hcemounuk: «Mnpomatiny nHa ocHose 0anHbIX cmamucmuxu x#c/0 nepeso3ox P@®
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AO «Tpaxkwva I'nacc Pyc» (Pecn. Tamapcman)

Tadauna 28. IIpou3BoaACTBO JHCTOBOI0 CTEKJIA
AO «Tpaxkss Liaac Pyc» B 2014-2018 rr., ThIC. M2, THIC. T

IMoxka3areanb 2014 2015 2016 2017 2018

2
ThIC. M* (B HaTypaJIbHOM HUCUHUCIICHHUH )

THIC. T
* _ )15 nepecuema aucmo8o2o cmekid 8 moic. m Obli NPUHAM KoIpduyuenm: 1 m° 1ucmosozo
cmekna monwuHnot 1 mm = 2,5 ke, cpeouss moawuna cmekia — 4,0 mm

Hcmounuk: Poccmam, oyenxa « Ungomatiny

Tab6anua 29. IlocraBku JuctoBoro crekia AQ «Tpaksbs I'imac Pyce» no
norpedoureasm B 2017-2018 rr., T

00.1.

I'py3zonoayuarenn Pernon 2017 2018
NpHUM.

IIpoune:

Hroro:
C — cmpoumenvnas ompacias;, Cm — npouzso0cmeo cmeKkionaKemos, c6emonpo3payHuIX u3oenul u
np.; 3 — npouzeo0cmeo 3epKai, y30puamozo cmekid, meoenvHoe ocmekieHue u np.; A —
npou3800cmeo asmomoobunrbHo2o cmekia, Tp — npouee, 6knouas mpeoepos.

Hcemounux: «Mngomaiiny na ocnose 0anHulx cmamucmuku xc/0 nepeso3oxk P®
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0OAO «Capamosckuit uncmumym cmexna» (Capamoesckasn oo.n.)
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3.2. IIpou3BOACTBO JUCTOBOIO cTekJa B bejiopyccun

Pucynok 17. /luHaMmuka npou3BoACTBA JJUCTOBOIO CTEKJIA
OAO «I'omeancrexao» B 2004-2018 rr., MmutH M’

* —oyenxa «HMnughomatiny
Hcemounuk: «HUnpomaiiny na ocnose oannvix Cmamxomumema benopyccuu

3.3. IIpou3BoacTBO JIMCTOBOTO cTekyaa B Kupruzuu

Pucynok 18. /luHaMmuka npou3BoACTBA JJUCTOBOIO CTEKJIa
B Kuprusun B 2003-2018 rr., MutH M

Hcmounuk: «HMnughomaiiny na ocnose oannvix I ockomecmama Kupeuzuu

3.4. [Ipon3BOACTBO JIMCTOBOIO CTEKJIA B Y30eKHCTaHe

Pucynok 19. /lunamuka npou3BojCTBa JIMCTOBOI0 CTEKJIA
B V36exucrane B 2003-2018 rr., MurH M

Hcmounux: «HUngpomaiiny na ocmose oamnvix Iockomcmama Yzbexucmana, OaHHwIX
npeonpusmus

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; ten. +7 (495) 988-1123 64



mailto:info@infomine.ru

0630p prinka AUcmo8o2o cmekia (RPo3patHo2o, OKPAWEeHHO20 8 Macce U co cneyuanbrvimu nokpoimusmu) ¢ CHI™

3.5. [Ipon3BOACTBO JIMCTOBOIO cTeKIa B mpounx crpanax CHI'.
Typkmenucman

Ykpauna

3.6 HoBble NPOEKTHI N0 MPOU3BOACTBY JUCTOBOr0 cTekyia B CHI'
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4. AHAJIU3 BHENIHETOPIrOBbIX ONepanuii ¢ JUCTOBbIM cTekjoM B CHI'

4.1. Buemneroprossie onepanuu Poccun B 2000-2019 rr.

Pucynok 20. /[uHaMuKa BHEIIHETOPIroBbIX onepanuii Poccuu ¢ aucToBBIM

crexsiom B 2000-2018 rr., M m°

Hcemounux: «Mnupomaiiny na ocnose dannvlx mamodxcennou cmamucmuxu P®, UN data

Ta6anua 30. O6beMbl BHEIIHETOPTOBBIX onepanuii Poccuu ¢ 1ucToBBIM
crexsiom B 2000-2019 rr., mus M2, Mol $

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
DKCIopT, MJITH M
Dkcnopt, MiaH $
Nmmopt, mutH M
Nmmopt, mitH $
2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 |2019*
OKCHOpT, MITH M
Dkcnopt, MiaH $
Hmmiopt, MITH M
Nmrmopt, mita $
* — Oannvie 3a 6 mecsayes 2019 2.
Hemounux: «HMngomaiiny na ocnose dannvix mamodscennou cmamucmuxu P®, UN data
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4.1.1. Poccuiickuii 3KCIOPT JINCTOBOIO CTEKJIA

Pucynok 21. /IunamMuka poccMiicKOro 3KCNOpTa JUCTOBOIO CTEKJIAa
B HATYPAJIBLHOM H JeHeKHOM Bbipakenuu B 2000-2018 rr., vt M%, MitH $

Hcemounux: «Mnpomaiiny na ocnose dannvlx mamodxcennou cmamucmuxu P®, UN data

Pucynok 22. U3MeHeHHe PerMOHAIBHOM CTPYKTYPbI POCCHIICKOT0 IKCIIOPTA
JucroBoro crexkja B 2008-2018 rr., %

Hcmounuk: ((HHd)OMauvH» HA OCHO8E OAHHBIX MAMONCEHHOU CIMAMUCTNUKY U CIAMUCHUKU
3!C€]l€3H000p03fCHblx nepeso3okK Poccuu

PucyHok 23. CTpyKTYypa 3KCHOPTA POCCHIICKOr0 IKCMOPTA JIUCTOBOIO CTEKJIA

B 2018 rr. mo usroroBureasim, %

Hcmounux: «HUngomaiiny na ocnose oanuvix mamodicennou cmamucmuxu PD
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Ta6auna 31. DKCNOPTHBIE MOCTABKH JIMCTOBOr0 cTeksia Poccun no crpanam B 2005-2019 rr., MutH M°

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 2013 | 2014 | 2015 | 2016 | 2017 | 2018 [ 2019*
Bcero:
* — Oannvie 3a 6 mecsayes 2019 2.
Hcmounux: «HUngomaiiny na ocHoe OaHHbIX MAMONCEHHOU CMAMUCIMUKU U CIMAMUCIUKU JHCELe3HO00podicHbIX nepesosox P®, UN data
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Ta6auua 32. O6beMbl M HANPABJIEHHS MOCTABOK JIMCTOBOI0 CTeKJIa YKcnopTepamu P® B 2008-2018 rr., ThiC. M’

xcnoprep Crpana 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
HA3HAYEeHUS
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xcnoprep S:f::jeﬂm 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
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xcnoprep Crpana 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Ha3HAYEHUS
Hcmounux: «Hngomaiiny na ocnose 0aHHbIX MAMONCEHHOU CIMAMUCIMUKU U CIAMUCIUKU HCETIe3HOO0POICHBIX Nepeso30K PD
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Pucynok 24. U3MeHeHHe CTPYKTYPbl POCCHICKOT0 3KCIOPTA JIUCTOBOIO CTEKJIA

Hcmounux: «HMnghomaiiny na ocnose danuvix mamodicennou cmamucmuxu P®

Tab6auna 33. O0beMbI POCCHIICKOT0 IKCIOPTA JUCTOBOIO CTEKJIA C
MOKPBLITHSIMH H OKPaLIeHHoro B Macce B 2013-2019 rr., Mian m°

no Bujgam B 2010-2018 rr., %

Buj crekia

2013

2014

2015

2016

2017

2018

2019*

Crexiio ¢
MOKPBITHEM

Crexiio
OKpAIlICHHOE

Bcero:

* —3a 6 mecsues 2019 e.

Hcmounux: «Mugomaiiny na 0cHoge OaHHbIX mamodicenHou cmamucmuku PO

PucyHnok 25. CTpyKTypa 3KCHOpPTa POCCHIICKOT0 IKCIOPTA JIMCTOBOI0 CTEKJIA €O

CreurAJIbHBIMU MOKPBLITUAMHU B 2018 rr. mo usrorosuresisim, %

Hcmounux: «HUnghomaiiny na ocnose oanuvix mamodicennou cmamucmuxu PO
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4.1.2. Poccuiickuii MMIIOPT JIMCTOBOIO CTEKJIA

PucyHok 26. /lunHamMuka poccuiicKoro UMNopTa JMUCTOBOI0 CTEeKJIa B
HATYPAJILHOM H IeHe:KHOM BbipaxeHun B 2000-2018 rr., MutH M%, MuIH $

Hcemounux: «Mnpomaiiny na ocnose dannvlx mamosxcennou cmamucmuxu P®, UN data

PucyHnok 27. U3MeHeHHMe PerHOHAIbHON CTPYKTYPBI POCCUIICKOT0 HMIIOPTA
aucroBoro crekja B 2008-2018 rr., %

Hcmounuk: «HMnghomaiiny na ocnose oanuvix mamodicennol cmamucmuxu P@

Ta6anua 34. O6beMbl pOCCHICKOI0 MMIIOPTA JIUCTOBOI0 CTEKJIA ¢ MOKPBITUAMU
U OKpameHHoro B macce B 2013-2019 rr., MJH M’

Buj crexia 2013 2014 2015 2016 2017 2018 2019*

Crekno ¢
MTOKPBITHEM

Crekio
OKpAIICHHOE

Bcero:

* — Oannvie 3a 6 mecayes 2019 .
Hemounuk: «HMngomaiiny na ocHoge 0anHvix mamodxceHnou cmamucmuku P@

Pucynok 28. U3MeHeHNe CTPYKTYPbI POCCHIICKOTO UMIIOPTA JINCTOBOIO CTEKJIA
no Bugam B 2010-2018 rr., %

Hcemounux: «Mngomaiiny na ocnose 0anHvlx mamodcenno cmamucmuxy P®
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Ta6auna 35. UMmopr JaucToBoro crekiaa Poccueii o Hanpasiaennio nocraBok B 2005-2019 rr., MutH M

Crtpana 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019*
Bcero

* — oannvie 3a 6 mecsayes 2019 2.

Hcemounux: «Mngomaiiny na ocnoée OaHHbIX MAMONCEHHOU CMAMUCIMUKU U CMAMUCMUKU HCelle3H000podicHbx nepesosok P®, UN data
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Ta6auna 36. O0bemMbl 1 HANIPABJIEHNS MOCTABOK JIMCTOBOI0 CTEKJIA OCHOBHBIM POCCHMCKHM HUMIIOPTEPaM 32 MepHo/I

2009-2018 rr., ThIC. M

Wmnoprep Crpana- 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
JKCHoOpTEpP
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Wmnoprep Crpana- 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
JKCHIoOpTEp
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Hmnoprep Crpana- 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
JKCIOpTEp
Hcmounux: «HUngomaiiny na ocnose 0annwvix mamodiceHnol cmamucmuxu P@
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4.2. Buemneroprosbie onepanun Ykpaunbl B 2005-2018 rr.

Tab6auna 37. O6beMbl BHEIIHETOPTOBBIX ONepaluii Y KPauHbl ¢ JUCTOBBIM
2
crekJjiom 3a nepuoja 2005-2018 rr., miH M, MuIH $

2005 2006 2007 2008 2009 2010 2011

2
OKCHOPT, MIIH M

Okcnopt, Ml $

2
HmMmiopT, MiIH M

Wmmopr, mia $

2012 2013 2014 2015 2016 2017 2018

2
DKCMopT, MIIH M

Dkcnopt, MiaH $

2
WmmiopT, MiTH M

Wmnopr, mia $

Hcmounuk: «HMnughomatiny na ocnose dannvix I'TC YVrkpaunol

Pucynok 29. /luHaMiKka BHEIIHETOPTOBBIX ONepanuii Y KpauHbl ¢ JUCTOBbIM
crekJjoM B 2005-2018 rr., MaH M

Hcemounux: «Mngomaiiny na ocnose oannvix I'TC Vkpaunoi
YxpauHCKuﬁ IKcnopm Jiucmoe0o20 cmekxnua

Pucynok 30. /[uHaMHKa YKPAHHCKOT0 IKCNIOPTA JUCTOBOI0 CTEKJIA B
HATYPAJILHOM H JIeHe:KHOM BbipaxeHnun B 2005-2018 rr., muts M2, MutH $

Hcmounux: «HMughomaiiny na ocnose oannvix I'TC Yrpaunol
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Ta6auna 38. IKCNOPTHBIE MOCTABKY JIMCTOBOI0 CTEKJIa YKPAUHBI MO
crpanam B 2006-2018 rr., M M’

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

Bcero:

Hcmounuk: «HMughomatiny na ocrnose oannvix I'TC YVrkpaunol

Hcmounux: «Mngomaiiny na ocnose oannvix I'TC Vkpaunoi

prauHCKuﬁ umnopm JiuCmoeo2co cmekxjia

Pucynok 31. /luHaMuka yKpauHCKOr0 UMIIOPTA JINCTOBOIO CTEKJIA B
HATYPAJILHOM M JIeHEe:KHOM Bbipazenuu B 2005-2018 rr., Mun M°, MuIH $

Ta6auna 39. UMIopT JUCTOBOTO CTEKJIA YKPANHOI M0 HATIPABJIEHHUIO MOCTABOK
B 2006-2018 rr., MutH M

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016( 2017|2018
Bcero:
Hcemounux: «Hughomatiny na ocrnose dannvix I'TC Yrpaurol
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PucyHok 32. U3MeHeHNe perHOHAIBHON CTPYKTYPbl YKPAHHCKOI0 HMIIOPTA
JaucToBoro creksa B 2008-2018 rr., %
Hcmounux: «HMnughomaiiny na ocnose oannvix I'TC Yrpaunol

Tab6auna 40. O6beMbl YKPAHHCKOT0 UMIIOPTA JTUCTOBOIO CTEKJIA C
NOKPBITUSIMHM U OKpalieHHoro B macce B 2013-2018 rr., MutH M’

Buna crekia 2013 2014 2015 2016 2017 2018

CTeKJI0 C TOKPBITUEM

Crexiio OKpAIICHHOC

Bcero:

Hcmounuk: ((HHd)OMCIIZH» HA OCHOB€ OAHHBIX MAMONCEHHOU CMAMUCIUKU YKpaqul

Pucynok 33. U3MeHeHHe TOBAPHOI CTPYKTYPbI YKPAHHCKOI0 HMMIIOPTA
JucToBoro crexiaa B 2010-2018 rr., %

Hcmounuk: «HMnughomatiny na ocnose dannvix I'TC YVrkpaunol
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4.3. BuemHetoprosblie onepanun begopyccuu B 2006-2018 rr.

PucyHok 34. /luHaMuKa BHEIIHETOProBbIX onepanuii beiropyccun ¢
JAMCTOBBIM cTekioM B 2006-2018 rr., M M

HUcmounux: «MUnpomaiiny na ocnose dannvix UN data

Ta6auua 41. IkcnopT-UMNOPT JIUCTOBOIO cTeK1a besiopyccun no crpanam
B 2006-2018 rr., MmurH M

2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Ikcnopm
Bcero:
Hmnopm
Bcero:
Hemounuxk: «HMnghomaiiny na ocnose oannwix UN data
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4.4. BHemiHeTOpProBbie onepanuu npoyux crpan CHI'

4.4.1. Ka3zaxcTran

Ta6auna 42. Umnopt JaucToBoro crekia KazaxcranoMm no HanmpaBJieHUIO

nocraBok B 2006-2018 rr., MiH M

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017 | 2018

Bcero:

Hcemounux: «Mupomaiiny na ocrnose dannvix Aecenmemesa PK no cmamucmuxe, UN data

4.4.2. Y30eKuCTaH

Tabauua 43. UMnopT JJUCTOBOIO CTEKJIa Y30eKHCTAHOM I10 HANPABJIEHHIO

noctaBok B 2006-2018 rr., MiaH M?

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

Hroro:

Hcmounux: oyenxa «ngomatiny na ocnose oannwvix UNdata

4.4.3. Kuprusus
Tabauua 44. IkcnopT-uMNOPT JUCTOBOIO cTekaa Kupruzuu no crpanam
B 2006-2018 rr., MutH M

2006( 2007 | 2008 [ 2009 | 2010 [2011(2012(2013(2014|2015(2016{ 2017|2018
Ikcnopm
Hroro:
Hmnopm
Poccus
Kurait
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[Tpoune

Hroro:

Hcmounux: «Mnpomaiiny na ocnose dannvix UNdata

4.4.4. AzepOaiigxkan

Taoauna 45. UMnopT JTUCTOBOIO cTEKJIa A3epOailIzKaHOM MO HANPABJIEHUSAM
nocraBok B 2006-2018 rr., MiH M

2006 | 2007| 2008| 2009( 2010 2011| 2012| 2013| 2014 2015| 2016| 2017| 2018
IIpoune:
Bcero:
HUcmounux: «Mnpomaiiny na ocnose dannvix UN data
4.4.5. I'py3us
Tab6auna 46. UmnopT JimcToBOro crekia I'py3ueii no HanpasJjieHUsIM
nocraBok B 2010-2018 rr., MiH M
2010 2011 2012 2013 2014 2015 2016 2017 2018

Bcero:
Hcmounux: «Mnpomaiiny na ocnose dannvix UN data
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5. lleHoBOM aHAIU3

5.1. luHamMuKa cpeHUX IIeH Ha JucToBoe cTekJ0 B Poccun B 2006-2018 rr.

Tabauua 47. CpeanerooBblie eHbI POCCHIICKUX NMPOU3BOAUTEIEH HA
JINCTOBOE CTEKJIO M TeMIIbI HX pocta B 2006-2018 rr. (py6./m* 6e3 HJIIC, %)

2006 | 2007 | 2008 | 2009

2010| 2011| 2012

2013|2014 | 2015

2016 | 2017

2018

CpenneromoBast
1exa, py6./m

Temribsl pocTa LieH,
% x mpexn. roxy

Hcmounuk: Poccmam, oyenxa « Ungpomatiny

Tab6auna 48. LleHbl HA JTUCTOBOE CTEKJIO HEKOTOPBIX POCCHIICKUX
npousBoauresiei u rpeigepos B 2018-2019 rr., pyﬁ./M2

OAO

CTEKJIa

TonmmHa | (CamaBarcrekyion

I'apauan crexsio
Psa3ann

IINJIKNHITOH
I'nace

K3JIC

Yepesz 000 «Glassbox»

M1

M4

M1

M1

M1

BecueemHoe Jaucniosoe CmekKjio

2,5 Mm

3,0 Mmm

4,0 mm

5,0 Mmm

6,0 Mm

8,0 Mm

10,0 mm

12,0 mm

Onepeocbepezarowee H-cmekno

4,0 mm

6,0 MM

8,0 Mm

Hcmounuk: «Mngpomatiny na ocnose 0anHbIX npeOnpusmutl
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Pucynok 35. [ToMecsiaHasi AMHAMHKA CPEIHUX IIeH HA JHCTOBOE cTeK10 B Poccnnu B 2012-2018 rr., py6./m?, 6e3 HIC

Hcemounux: Poccmam
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5.2. AHAJIU3 IKCMIOPTHO-UMIIOPTHBIX IleH HA JTUCTOBOe cTekiio 3a 2000-2018 rr.

Pucynok 36. /lHHaMHKa YKCIIOPTHO-UMIIOPTHBIX I[€H HA JJHCTOBOE CTEKJIO
B Poccun B 2000-2018 rr., $/M°

Hcemounuk: «MHpomatiny Ha ocHo8e 0aHHbLIX MAMONCEHHOU cmamucmuku P®

Ta6imua 49. CpeaneromoBble IeHbI HA SKCIIOPTHPYEMOE JIUCTOBOE CTEKJI0
o nanpasienusm B 2007-2018 rr., $/m°

Crpana 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Cpeaneskci.
neHa

Hcmounux: «Mnpomaiiny na ocnose dannvlx mamodxcennou cmamucmuxu P®, UN data

Tab6auna 50. CpenHerogoBbie eHbI HA HMIOPTHPYEMOE JIMCTOBOE CTEKJIO0
B 2007-2018 rr. no HanpaBJeHusiM, $/M°

Crpana 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Bcero

Hcemounux: «Mupomaiiny na ochose dannvlx mamoxcennou cmamucmuxu P®, UN data
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6. IloTpedsenue aucroBoro crexiaa B CHI

6.1. Bajganc npou3BoaCTBA MOTPedJIeHNs JTUCTOBOIO cTekja B Poccnu
B 2000-2018 rr.

Pucynok 37. /[uHaMuKka nNpou3BOACTBA, IKCIOPTA, MMIIOPTA U MOTPeOJIeHUs
JHUCTOBOIO cTekJja B Poccun B 2000-2018 rr., MuH e

Hemounuk: ((HH(ﬁOMGIZH)) Ha OCHOGEe OAHHBIX Poccmam, OAHHBIX MAMOINCEHHOU CIMAMUCTMUKU U
cmamucmuku 9fC€]l€3HO()0pOJfCHblx nepeeo3oK PO
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Ta6auua 51. bananc norpedieHus JTUCTOBOrO cTekJa B Poccnu

B 2000-2018 rr., MutH M?, %

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

HpOH?:BO,I[CTBO, MJIH M

2

2
mnopt, MITH M

2
DKCIIOPT, MJITH M

«Buaumoe»

norpedeHne, MJIH M’

Temnwl pocma
nompeonenus, %

/[on151 5KCNopma 6
npouszeoocmee, %

{0151 umnopma 8
nompeonenuu, %

Hcmounux: oyenxa «Mngomaiiny na ocnose dannvix Poccmam u mamooicennou cmamucmuxu PO
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6.2. baaanc npousBoacTBAa NOTPedIeHNs JTUCTOBOIO CTEKJIA
B nmpouux crpanax CHI'

6.2.1. Ykpauna

Pucynok 38. /luHaMuKa NMPOU3BOCTBA, IKCIIOPTA, HMIIOPTA U MOTPedIeHU
JHCTOBOrO cTeK1a Ha YkpauHe B 2005-2018 rr., MutH M

Hcemounuk: «Ungpomatiny na ocnose oannvix I'KC Yrpaunwi, I'TC Ykpaunwv

Pucynok 39. /lunamuka BBOJA KWJibsi HA YkpauHe B 2004-2018 rr.,
MJIH M2, % K npea. roay

Hcmounuk: «HMnughomaiiny na ocnose oannvix I'ockomcmama Yrkpaunul
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Tabauna 52. bajganc npou3BojacTBa-noTpedJeHHus1 JUCTOBOIO cTekia Ha YkpauHe B 2005-2018 rr., Mmuin M2, %

IToxa3zarenb 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

[IpousBoacTBo

Nmmnopr

DKkcnopt

«Buaumoey» nmorpediienue

Temnvl pocma «8udUM0O20»
nompebnenus, %

ons skcnopma 6 npoussoocmee, %

Honsa umnopma 6 nompeoaenuu, %

Hcmounux: oyenxa «Mngomaiiny na ocnose oannvix I'’KC Yrpaunwvl, I'TC Ykpaunsi
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6.2.2. Beaopyccus

Pucynok 40. /lunamMuKa Npou3BOCTBA, IKCIOPTA, HMIIOPTA U MOTPedIeHUA
JHCTOBOrO cTekaa B Besopycenu B 2006-2018 rr., Mian M°

Hcemounux: «Mnupomaiiny na ocnose oannvix UN data, I'ockomemama Benopyccuu

Pucynok 41. lunamuxa BBoJa xkujibsi B besopycenu B 2005-2018 rr.,
MJIH M2, % K npea. roay

Hcmounuk: «HMnghomaiiny na ocnose oanuvix I ockomemama benopyccuu
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Tabauua 53. bajanc npou3BoacTBa-NOTPeOJIeHHUS JUCTOBOIO CTEKJIA
B Besropycenn B 2006-2018 rr., man M, %

IToka3zaTeian

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

[IpousBoacTBo

Nmnopt

OKkcnopt

«Buaumoey» nmorpediienue

Temnvl pocma «8uoumozo» nompebnenus, %

ons sxcnopma 6 npoussoocmee, %

Honsa umnopma 6 nompebaenuu, %

Ucmounuk: «HMngomaiiny na ocnose I'ockomcmama benopyccuu
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6.3. PernoHajibHasi U OTPacjeBasi CTPYKTYpa MoTpedIeHHsl JJUCTOBOI0 CTEeKJIa
B Poccun

PucyHok 42. PeruonajibHasi CTPYKTypa NoTpedJIeHHsl TUCTOBOIO CTEKJIAa
no ¢eaepaabubiM okpyram Poccuu B 2018 1., %

Hcmounux: oyenka «Mnghomaiiny (na ocnose dannvix Poccmam, mamosrceHHol cmamucmuKu u
cmamucmuxu /0 nepeso3ox Pd)

Taoauna 54. Ilorpedsienue daoar-crexksa B Poccuu B 2018 r. mo dpenepaibHbIM
oKpyram, MutH Mm%, %

Oxkpyr | IIpoussoacreo | Umnoptr Bgo3 Ikcnoprt | BoiBo3 | Ilorpebaenne | Jdoas
BHYTP. BHYTP. , %

@O0

II®0

3P0

Yy

CK®O

Yoo

CoO

JIDO

Bcezo

Hcmounuk: oyenxa «Ungpomaiiny (na ocnose dannvix Poccmam, mamodtceHHol cmamucmuku u
CMamucmuKu JHcee3Ho000POACHbIX Nepeeo30K Pd)

Pucynok 43. CTpykTypa noTped/jeHus JUCTOBOI0 CTEKJIa
no Bujgam B Poccun B 2018 1., %

Hcmounux: oyenxa « ngpomatiny
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Ta6auna 55. CTpykrypa norpedJieHusi JIMCcTOBOro crexiaa B Poccun, %0

Oonacmo npumenenus Hons, %

CTpOI/ITeHBCTBO, B TOM YHCJIC

HOB0€ cmpoumeilbCmeo

pPEMOHM, obHosneHue

UHmepvepHoe ocnmekKjieHue

ABTOMOOUILHAS IIPOMBINIJICHHOCTDh, B TOM YHCJIC

NPOU3800CMBO HOBLIX ABMOMOOULEN

BMOPUUHDBLL PLIHOK

Ilpouue:

Hcmounux: oyenxa «Mngomaiiny
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6.4. AHaau3 paxkTopoB, 00yCIABIMBAIOIIHUX CIIPOC HA JIUCTOBOE CTEKJIO
B Poccun

Ta6aunua 56. BoinosiHeHue padoT Mo 70roBOpaM CTPOUTETHHOTO MOAPSIA
B Poccun B 2000-2018 rr., mapa pyo.

IToxa3zarenn 2001 | 2002 | 2003 | 2004 2005 2006 | 2007 | 2008 | 2009

O6BemM pador,
MIIpJ pyo.

% K aHaJIOTUYHOMY
HEepHOIY HpeN. I.
(B cOMOCTaBUMBIX LIEHAX)

2010 | 2011 | 2012 | 2013 2014 2015 | 2016 | 2017 | 2018

O6BemM pabor,
MIIpJ pyo.

% K aHAJIOTUYHOMY
HepHOTy TpEeN. T.
(B cOmOCTaBUMBIX IIEHAX)

Ucmounux: «Ungomaiiny na ocnose oannvix Poccmam

AKunuwnoe cmpoumenvcmeo

Pucynok 44. JIunamuka BBojaa ;xuiibsi B P® B 2000-2018 rr.,
MJIH M2, % K npen. roxy

Hcemounuk: «Mngpomatiny na ocnose dannvix Munpecuonpazeumus, Poccmam

PucyHnok 45. PernoHajbHasi CTPyKTYpa BBOJA KUJIbS B IKCILTyaTaI[HI0
B P® B 2018 1., %

Hcemounux: «Mngomaiiny na ocnose dannvix Poccmam, Munpezuonpazeumus
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Taoauma 57. BBoj B aeiicrBue Kuiabix 1o0MoB B Poccun B 2004-2018 rr., THIC. M°

Peruon 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

HenTpansubiii @O

MockoBckast 00J1.

r. MockBa

Boponexckast 0071

Benroponackast 001

JIunenkast 00:m1.

pouune

Cenepo-3anaaubiii @O

r. Caskt-IleTepOypr

Jlenunrpaackas oo,

Kanmuauarpaackas o0r.

poyne

HOxub1ii @O (BKIIOYAN
Cesepo-Kaskaszckuii P0)

KpacHogapckuii kpail

PocTtoBckast 00u1.

CraBpomosIbCKU Kpaii

Pecn. /larectan

pouune

Hpusonaxckuii PO

Pecn. Tatapcran

Pecn. bamkoprocran

Hwxeroponckas 0671.

CaparoBckas 0011

Camapckas 0071.

Uysauickas Pecr.

poYne

Ypaabckuii @O

TromeHckast 00u1.

YensaOunckas 001.

Caep/utoBcKast 00I1.

poyne
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Peruon 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Cubupcknii @O

Hosocubupckas 00:1.

KemepoBckas 0071

Kpacnosipckuii kpait

Owmckas 00i1.

poyne

JanbHeBocTouHbIH PO

[Ipumopckuil kpait

XabapoBckuil Kpan

Pecn. Caxa (SIkytus)

poyne

Poccuiickas Penepanus

Ucmounuk: «Mngpomatiny na ocnose oannvix Poccmam
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Heorcunoe cmpoumetbCmeo

Pucynok 46. /Ilunamuka o011ei mjiomaaym BBeJleHHbIX HeKUJIbIX 3TaHUi
B Poccuu B 1999-2018 rr., mun e

Hcmounux: «HMnughomaiiny na ocnose oannvix Poccmam

PucyHok 47. PeruonajibHasi CTPYKTYpa BB0/a B YKCILUIyaTAMIO HEsKUJIOT
HeaBH:KUMocTH B 2018 r., %

Hcmounux: «HUnghomaiiny na ocnose oanuvix Poccmam
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Tabauna 58. /Innamuka o011ei miomaam BBeJIeHHbIX HeKMJIbIX 31aHuil 110 ¢eaepaibHbIM okpyram P®

B 2000-2018 rr., MutH M°

Pernon

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

HenTpanbabiit O

ITpusomxckuit @O

Cesepo-3anaubiii O

Cubupckuit O

Ypanbckuii @O

IOxuep1i ©O

Cesepo-KaBkasckuii
00)

JlanbHEeBOCTOUHBIM
0[0)

Bcero

Hcmounux: «HMnugomaiiny na ocnose oannvix Poccmam
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AémomoodounvHan nPOMbIULIIEHHOCMb

PucyHnok 48. /InnamMuka npou3BoACTBa ABTOMOOMWJIBHOIO0 TpaHcnopTa B Poccun
B 2000-2018 rr., MurH mT.

Hcmounux: «HMnughomaiiny na ocnose dannvix Poccmam
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/. IIporuo3 pa3BuTHsi pbIHKa JUCTOBOI0 cTekya B Poccum 10 2025 1.

Tabauua 59. IIporuo3 00beMoOB CTpOUTENBLCTBA KUWIbsl B Poccun
B 2019-2024 rr., MuIH M

2019 2020 2021 2022 2023 2024

[IpoekT «Kunwe u
rOpoJICKas cpesia»

KoppekTupoBka
MumncTtpoii ot 03.18

HUcmounux: «Mngomaiiny na ocnose oannvix Muncmpoui P®

Pucynok 49. IIporuno3 npousBojacrea apromooueii B Poccun 1o 2025 r.,
MUJIH IT.

Hcmounux: «Cmpamezus pazgumust agmomoounrbHou npomviuiienHocmu Poccutickou
Dedepayuu na nepuod 0o 2025 2.» (bazoswili gapuarnm)

Pucynok 50. [Iporuo3 npou3BojacTBa U NOTPedIeHNs JJUCTOBOIO CTEKJIA B
Poccun B 2019-2025 rr., MutH M°

Ucmounuk: oyenxa «Mngpomartiny
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Ipunoxenue: Aapeca 1 KOHTAKTHAsA HHGOPMaLMsl OCHOBHBIX

HpOH3BOI[I/ITeJICﬁ JIUCTOBOI'0O CTCKRJIA

Ilpeonpuamue

Konmaxkmnan ungpopmayusn
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