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C yci10BHSIMU NIPHOOpPeTeHHUsI MOJTHOI BepCHH 0TYETa MOKHO 03HAKOMUTBHCSI HA
cTpaHuue caiita mo aapecy: https://www.infomine.ru/research/21/143

Oo6mee koauvecTtBo crpanui;: 170 cTp.

CTOoMMOCTb OTYeTa pasfMYHbIX KOMMNSIEKTauuii NoCTaBKMy:

1. basoBas - ann popmata PDF - 96 Teic.pybnen

2. PacwmpeHHas - gannel dopmata PDF + Word - 102 Tbic.pybnen

3. NMonb3oBartenbckasn - gannel popmata PDF + Word + nepBuyHbie 6a3bl B
Excel - 108 Tbic.pybnen

4. MNMpepcTaBuTenbckas - pannsl opmaTta PDF + Word + nepBuyHble 6a3bl
B Excel + 2 9K3. ne4aTHOM Bepcun NOAMUCAHHBLIX, MPOLUUTBLIX, C NOLMUCHLIO
reHepasibHOro [OupekTopa W CKperreHHbIX nevyaTbld KomnaHmm - 113
ThIC.pybnen

5. MakcumanbHas - pannbel dopmarta PDF + Word + nepBuyHble 6a3bl B Excel
+ 2 3K3. nevyaTHOM BepcuUM nOAMUCaHHbIX, MNPOLUTbLIX, C MOAMUCLIO
reHeparibHOro AnpeKTopa u CKpeneHHbIX nevyaTbio KOMnaHun + npeseHTaums,
N3roToBneHHasa Ha OCHOBaHMM JaHHbIX oTyeTa B .ppt - 133 Thic.pybnen

Orot oruer ObL1 moaroToBieH dKcnepraMu OO0 «UI' «MH(pOMaiH» HCKIIOYUTENBHO B 1emsiXx HHpopMarmu. Coaepkamiascs B HACTOAIIEM OTYETE
uHdpopmanust ObUTa MONTy4YeHAa M3 MCTOYHUKOB, KOTOpBIE, MO MHEHHIO SKcnepToB VHdomaiiH, SBIAIOTCS HaaeKHBIMH, oqHako MHpomaiiH He
rapaHTHPYeT TOYHOCTH H OJHOTHI HHPOPMAIHH JUTs JIF0OBIX 1erneil. THdoMaiiH IpHIIoKHI Bce BO3MOXKHBIE YCHITUS, YTOOBI IPOBEPUTH JOCTOBEPHOCTH
UMEIOIINXCS CBEJICHUIA, TOKa3aTeneil u nH(opMaIyu, COAEPKAMXCS B HCCIESOBAaHUH, OTHAKO KIIMEHTY CJIeyeT YYUThIBATh HATHYHE HEYCTPAHUMBIX
CJIOKHOCTEH B IpoLecce MOMyYeHUs] MH(POpPMALMH, 3a4acTYI0 Kacalolleics HENpO3payHBIX M 3aKPHITBIX KOMMEPYECKHMX ONepaldii Ha pBIHKE.
HccnenoBanue MOXET COfIepKaTh JaHHbIE U HH(OPMAIIHIO, KOTOPbIe OCHOBAHBI HA Pa3IMYHBIX HPEATIONOKEHHUIX, HEKOTOPbIE U3 KOTOPBIX MOT'YT OBITH
HETOYHBIMU WJIM HETOJHBIMH B CHJIy HaJIMYUSl M3MEHSIOUIMXCS M HEONpeleieHHbIX coObiTHi U (akTopoB. Kpome Toro, B psinme ciydaeB u3-3a
MOTPELIHOCTH TIPH OKPYTJICHHUH, PA3IMYMA B ONPENENCHUSIX, TEPMUHAX M UX TOJKOBAHHUSX, & TAK)XKE UCIIOIH30BAHUS OOJBIIOrO YKCIA HCTOYHHUKOB,
JTaHHBIE MOTYT II0Ka3aThCcsl IPOTUBOPEUNBBHIMU. VIH(OMAIH MpeanpuHsII Bce MephI Ul TOTO, YTOOBI HE JIOIYCTHTh OUEBHAHBIX HECOOTBETCTBHH, HO
HEKOTOPBIE U3 HUX MOTYT COXPAHSTBCS.

Mudopmanus, npencraBieHHas B 3TOM OTYETE, HE JIOJDKHA ObITh HCTOJIKOBaHA, MPSIMO MITH KOCBEHHO, KaK MH(OpMaIusi, CoiepKalas peKOMEHJalluu
10 UHBECTHIMAM. Bce MHEHHS W OLICHKH, COZICpIKaIliecs] B HACTOSIIEM MaTepHalle, OTpakaloT MHEHHE aBTOPOB HA JCHb ITyONHMKAIMH H MOJJIEKAT
u3MeHeHuto 0e3 mpeaynpexaeHus. MHpomaliH He MPOBOAUT KaKyr-THOO MOCIEAYIOIIYI0 padoTy MO OOHOBJICHHIO, TONOJHEHUIO U M3MEHEHHIO
COJIEpIKaHUSI UCCIIEOBAHNS U IPOBEPKE TOYHOCTH JaHHBIX, COJIEpIKAIIUXCs B HeM. MIH(pOMaliH He HeceT OTBETCTBEHHOCTb 32 KAKUE-THO0 YOBITKH HITH
yuiepO, BO3HMKINNE B pe3ylbTaTe HCIIOIb30BAHUS JIFOOOH TpeTheil CTOpOHOH WH(OpPMAIWH, COIEpIKAIIeHCs B HACTOAIIEM OTYeTe, BKIIOYAs
OIMyOJIMKOBAaHHBIE MHEHUSI WITH 3aKJIIOYEHHS, a TAKXKE TOCIIEICTBYSL, BBI3BAHHBIE HEMTOJIHOTOMN MPECTaBIeHHOI HH(OpMAIIH.

DTOT AOKYMEHT WM JIt00asi €ro 4acTb HE MOXET PACIPOCTPAHATHCS 0e3 MUCbMEHHOro paspemieHus MHpomaliH mudo THpaXUpOBaTHCS THOOBIMU
criocodamu. 3aKa3uMK MMEET MPaBO MPOBOJIUTH ayIUT (SKCHEPTU3Y) UCCIECIOBAHUI PBHIHKOB, MOIYYEHHBIX OT VICIOJIHUTENS TOJIBKO B KOMIIAHUSX,
AMEIONINX YIICHCTBO ACCOIMAIMM MPOMBIIUICHHBIX ~ MapkeronmoroB [IPOMMAP  (http://www.prommar.ru) wim Ccuiamu  3KCIIEpTHO-
ceptuukannoHHoro cosera accounauun [IPOMMAP. B npyrux ciiydasx OTIpaBKa HCCIIEIOBaHMN Ha ay[JUT MM IKCIEPTH3y TPETHUM JIHIAM
CYHTAETCS HapyLUIEHUEM aBTOPCKHX IpaB.

Copyright © OO0 «HI" «Hngomaiiny.
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Tabnuna 47: MapouHnas cTpykTypa noTpebaeHus KabeIbHbIX IIacTUKaToOB B PO B
2017r. u 2021 rr., THIC. T, %

Ta6numa 48: OcHOBHBIE TTOKa3aTeIu SKOHOMUYeckoro pazputust PO B 2017-2021 rr.,
% K mpen. romy

Ta6nuna 49: Beimyck pa3nuuHbIX BU0B KabenbHOM nmpoaykiiuu B Poccun B 2009-
2021 rr., TBIC. KM

Tabnuua 50: PeruonanpHasi CTpyKTypa NpOU3BOJICTBA MPOBOIHUKOB AJIEKTPUUECKOTO
toka B PD B 2017-2021 rT., THIC. T, %

Tabmuma 51: Poct mpon3BoACTBa OTpaACiIei MAIIMHOCTPOUTEILHOTO KoMILIekca B PD
B 2017-2021 rr., % K npen. roay

Tabnuna 52: Kpynneiimue npeanpuatus mo npou3BoICTBY KabeIbHO-
IIPOBOJHUKOBOW NMpOAYyKUMU B PO

Tabmuua 53: 7K/n nocraBku kabenbHbIx [IBX mnactukaros B AO "UpkyTckkabens" B
2014-2021 rr., T

Tabnuna 54: HexkoTopsie puHaHCOBBIC MTOKa3aTeIM KaOEIbHBIX 3aBOIOB XOJITUHTA
"Vukomrex" B 2017-2021 rr., MiH pyo.

Tabnuna 55: XK/n nocraBku kabenbpHbIx [IBX mnactukaroB AO "Cubkabens" B 2014-
2021 rr., T

Tabnuna 56: HexkoTopsie puHaHCOBBIE MOKa3aTeu kabenbHbIX 3aB010B OO0
"Xonaunr "Kabenbusiii Anbsac" B 2017-2021 rr., MitH pyo.

Tab6muma 57: Hexotopsie purancossie mokazatern OO0 "Kamkabens" B 2017-2021
IT., MJIH pYO.

Tabmuma 58: Hexotopsie purancossie mokazaterm OO0 "OM-Kabens" B 2017-2021
IT., MJIH pYO.

Tab6muma 59: Hexotopsie punancossie mokazatemu OO0 "Mockabens" B 2017-2021
IT., MJIH pYO.

Tabnumna 60: Hexotopsie punancossie mokazatenu AO "CKK" B 2017-2021 rr., miH

pyoO.
Ta6numa 61: Hexkoropsie punancosie nmokazarenn OO0 "KabenbHbIN 3aBOJ

"AJIFKOP" B 2017-2021 rr., MiH pyo0.

Tabnuma 62: XK/n noctaBku kadbenpHbIx [IBX mnactukaroB B OO0 "Tomckkabens" B
2014-2021 rr., T

Tabmuma 63: Hexotopsie punancossie nokazatenmn OO0 "Tomckkabens" B 2017-
2021 rr., miH pyo.

Tabnuua 64: IlorpedHOCTH B KabeNbHBIX MOJUMEPHBIX MaTepuanax OO0
"Capanckka0enp'" 1o Mapkam, T

Ta6nuna 65: Hexkotopsie punancosbie mokazarenn OO0 "Capanckkabens" B 2017-
2021 rr., miH pyo.

Ta6nuna 66: Hekoropsie punancosbie okazarenn AO "PriOunckkabens" B 2017-
2021 rr., MiH pyo0.

Ta6muma 67: Hexkoropsie punancosbie mokazarenn OO0 "Konkopa" B 2017-2021
IT., MJIH PYO.

Tabmuia 68: Hexotopsie punancossie mokazatenu AO "JlroguHoBokadens" B 2017-
2021 rr., MiH pyo0.
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Tabmuma 69: TIporaos npousBoacTBa kadenbHbIX [IBX mmactukaToB poccuiickumu
npeanpustusamu Ha nepuon a0 2030 r., TeiC. T
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CIIMCOK PUCYHKOB

Pucynok 1: Ctpykrypa npruMeHeHus kKabenbHbIX kKoMio3ulinii B PO no BxongieMy B
UX COCTaB MOJUMEPY

Pucynok 2: Cocras [IBX komno3zunuu, %

Pucynok 3: Knaccudukanus noxkapo0e3omnacHbIx kadenen

Pucynok 4: Jlnnamuka npousBojictBa [IBX B Poccuu B 2004-2021 rr., TBIC. T

Pucynok 5: Jlunamuka nmpousBojcTBa miactugukaropos B Poccun B 2004-2021 rr.,
TBIC. T

Pucynok 6: Jlunamuka npousBojactsa [IBX kabenbHbIX 1acTUKaTOB B Poccuu B
2004-2021 rr., TBIC. T

Pucynok 7: Jlons npeanpusiTUil B MPpOU3BOACTBE KaOEIbHBIX IJIACTUKATOB B Poccuu
B 2007-2021 rr., %

Pucynok 8: CpaBHuTenbHasi peHTa0EIbHOCTh MPOaK OCHOBHBIX MPEANPUITHIA-
npousBojutenei [IBX kabenpHbIX mactukaTtoB B PO B 2011-2021 rr., %

Pucynox 9: Jlonu ocHOBHBIX Mapok kabenpHbIX [IBX mitacTukaToB B MapoyHO
CTPYKTYype poccuiickoro mpouspojctsa B 2019-2021 rr., %

Pucynox 10: lunamuka npon3BoICTBa KaOETHLHOTO TUIACTUKATA U K/JT TOCTaBOK
IIBX B OOO "bammact" B 2008-2021 rr., TBIC. T

Pucynok 11: lunamuka npousBojicTBa kabenpHoro miactukara B AO "Xemkop" B
2004-2021 rr., TBIC. T

Pucynok 12: Ctpykrypa Beipyuku AO "BX3" B pa3pese orpacneii B 2021 r., %

Pucynok 13: /lunamuka npousBojacTBa kadbenbpHoro [I1BX nmiactukara 8 AO
"Brnagumupckuii xummnueckuit 3aBoa" B 2004-2021 rr., ThIC. T

Pucynok 14: MapouHas cTpyKTypa IpoU3BOACTBA KabenbHOro miactukara B [IAO
"Bnagumupckuii xumnueckuit 3aBon” B 2018-2021 rr., %

Pucynox 15: lunamuka npousBojctsa [IBX u kabenpHOro muactukara B AO
"Bamkupckas cogoBast kommnanus'" B 1999-2021 rr., ThIC. T

Pucynox 16: MapouHnas cTpyKTypa IMpou3BOACTBA KaOeIbHBIX TuTacTUKaToB AO
"BCK" B 2020-2022 rr., %

Pucynok 17: lunamuka npousBojactea [IBX kommno3unuii u /1 mocraBok [I1BX B
AOQO "buoxummmiact" B 2008-2021 rT., THIC. T

Pucynox 18: lunamuka npousBojcTBa kabenpHoro tiactukata B OO0 "Becrmnact"
B 2004-2021 rr., THIC. T

Pucynok 19: Jlunamuka npou3BoJcTBa kabenpHOro miactukata B OO0
"ITomumeprmact” u OOO "[lonumepxonauur” B 2005-2021 rr., THIC. T

Pucynok 20: Mapounasi cTpykTypa npous3BojcTsa [IBX kaGeapHbIX MIACTUKATOB B
00O "omumepmnact" u OO0 "IMonmumepxonauur", %

Pucynok 21: JluHamMuKka SKCIIOPTHO-UMIIOPTHBIX MTOCTABOK KaOEIbHBIX MIACTUKATOB
B P® B 2004-2021 rT., TBIC. T

Pucynox 22: Jlunamuka 00beMOB IKCIIOpTa KaOENbHBIX MIaCTUKATOB B PD B
HATYpaJIbHOM (ThIC. T) H cToMMOCTHOM (MJTH $) BbipakeHuu B 2004-2021 1r.

Pucynok 23: JluHamuka CTpyKTYpbl POCCUHCKOT0 3KcnopTa kabenpHbix [1BX
macTUKaToB 1o crpadaM B 2004-2021 rr., T
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Pucynox 24: I'eorpadudeckas cTpykTypa pocCHCKOTo 3KcropTa kabenbHbix [IBX
miactukatoB B 2021 1., %

Pucynok 25: Ctpyktypa poccuiickoro skcrnopTa kadenbHbix [I1BX minactukartos no
npeanpusTusaM-nocrasiukam B 2021 r., % (cymmapHoe 3HaueHue — 18,9 ToIC. T)

Pucynok 26: CtpykTypa poccuiickoro skcrnopTa kadbenbHbix [1BX minactukaros mno
mapkam B 2020-2021 rr., %

Pucynok 27: lunamuka 00eMOB UMIIOPTa KaOCIBHBIX IJIACTUKATOB B PO B
HATYpaJIbHOM (ThIC. T) B cTOMMOCTHOM (MJTH $) BbIpakeHuu B 2004-2021 1T.

Pucynok 28: JlunamMuka CTpyKTypbl pOCCUHCKOro nmMnopTa kadenbHbix [IBX
racTUKaToB 1o crpadaM B 2004-2021 rr., T

Pucynox 29: Ctpykrypa poccuiickoro nmmoprta kabenbnbix [IBX miacTukaTos mo
ctpanam B 2021 r., %

Pucynok 30: CtpykTypa poccuiickoro umnopra kabenbpHbix [1BX mimactukatoB mo
mapkam B 2020-2021 rr., %

Pucynok 31: /luHamuka UMIopTa KOMOayHAOB U3 "CHIMTOTO" MOJIU3TUIICHA U
oesranorenHnlXx B Poccum B 2014-2021 rr., T

Pucynox 32: Jlunamuka 3KCIOPTHO-UMIIOPTHBIX 11€H Ha KaOeIbHBIC IJIACTUKATHI B
P® B 2004-2021 rr., $/1

Pucynok 33: J/lunaMuka OCHOBHBIX ITOKa3aTesiel phIHKA KaOeIbHBIX IIACTUKATOB B
P® B 2004-2021 rr., TBIC. T

Pucynok 34: Jlonn 0CHOBHBIX Mapok kaOenbHbIX [IBX miacTukaroB B Mapo4HOH
CTpYKType poccuiickoro notpednenus B 2020-2021 rr., %

Pucynox 35: [Ipon3BoACTBO U30JIMPOBAHHBIX TPOBOJOB U Kabeneit B Poccun B 2005-
2021 rr. B CTOMMOCTHOM BBIPQXKEHHUH, MIIPJ PYO.

Pucynok 36: [Ipou3BoacTBO KabenbHOM MPOAYKIMU 110 Becy Menu B Poccuu B 2004-
2021 rr., TBIC. T

Pucynox 37: Jonu kpynHeHmux kabenbHbIX 3aBOIOB B CYMMapHOM 00beMe
nepepadoTku MetamuioB B Poccun B 2020-2021 rr., %

Pucynok 38: [Iporano3 nmpou3BojicTBa u motpediaeHus kadenbHbix [IBX miactukaroB
B P® na nepuon 1o 2030 r., ThIC. T
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AHHOTAIMSA

HaCTOHHII/Iﬁ OTHCT ABJIICTCA BOCBMBIM HM3AHUEM HUCCICAOBAHUA PbIHKA
KaOeJIbHBIX IIJIACTHKATOB B Poccun.

Ieab ucciie0BaHMsl — aHAJIN3 PhIHKA KaOEIbHBIX IJIaCTUKATOB B Poccum.

O0BbexTOM Hccaea0BaHMs SBISIIOTCS KabeapHble [IBX mmacTukaThl.

PabGora sBisercss kaOMHETHBIM MccJieloBaHNeM. B kauecTBe MCTOYHHMKOB
HH(pOPMAIMUA HCIIOJIB30BAINCH JaHHbIe Poccrara, TamMOXEHHOM CTAaTUCTUKU PO,
caiiTa BHeHmHETOProBeix omeparuii UNdata, cratucTukm —Kene3HOJOPOKHBIX
nepeBo3ok P®; marepuanbl OTpaci€BOM W PETHOHAIBHOM MPECCHI, TOJOBBIX U
KBapTaJIbHBIX OTYETOB SMHUTEHTOB IIEHHBIX Oymar, MHTEPHET-CAaWTOB IPEATPUITHIA-
MPOU3BOJIUTENICH UM mMOoTpeOuTeneld KaOeNbHBIX IUIACTUKATOB, a TAaKXE€ JaHHBIE,
MOJTyYEHHbIE U3 TeNE(POHHBIX UHTEPBBIO C MPEICTABUTEISMU MPENPUITHIA.

OTaMYUTEJbHON O0COO0CHHOCTHI) HACTOSIIETO MCCICIOBAHUSA  SBJISETCS
noApoOHas XapaKTepUCTHUKAa OCHOBHBIX HMCTOYHUKOB CBIPbSl JIJIi MPOU3BOJICTBA HE
tToibKO I1BX kaOeabHBIX IIJIACTHKATOB, HO M INIACTHKATOB M3 CIIUTOTO MOJIUITHIICHA.
Kpome TOro, o030p BKIIOYAET JACTaIbHOE OMHCAHWE KPYMHEHUIIUX MpeAnpUsITHI-
MPOU3BOJIUTENIEH W TOTpeOUTENIed paccMaTpuBacMOM MPOIYKIIMHU, COJEpHKaIIee
MapouyHyI0 CTPYKTYpy HPOM3BOJCTBA M MOTpebsieHusd. Paszgenbl, MOCBSIICHHBIC
o0I1IeMy MPOU3BOJICTBY U MOTPEOJICHUIO, @ TAaK)KE€ BHEIIHETOPTOBBIM OIEpaIUiM C
KaOeJIbHBIMHM TUIaCTUKaTaMu B P®, Toxe BKIIOYAIOT MapOYHYIO CTPYKTYPY 3THX
nokaszarener poiHKa. [IporHos cocrasnen ¢ yderom nposeaeHus Poccueit CBO Ha
TEPPUTOPUHM YKpaWHBI M BKJIIOYAaeT OOOCHOBAHHE YMEHBIICHHS WJIW YBEITUYCHUS
MIPOM3BOJICTBA-TIOTPEOICHNS] KOHKPETHBIX Mapok kabenpHbIX [IBX miacTukatos.

XpoHosoruueckue pamku ucciaenoBanus: 2004-2021 rr.; mporHo3 Ha MepUOT
10 2030 .

I'eorpadusa wucciaenoBanusi: Poccuiickas ®@enepanusas — KOMIUICKCHBIN
NnoAPOOHBIN aHAIHN3 PbIHKA.

00630p coctouT U3 6 yactel, cogepxut 170 crpanuir, B ToM yucie 38 puCyHKOB,
69 Tabaun 1 4 NpuIIoKEHUS.

B mepBoii riiaBe 0030pa MpUBEIEHBI CBEJECHUS O ChIPbE, HEOOXOIUMOM ISt
IIPOM3BOJICTBA KaOEIbHBIX IUIACTHKATOB, OOBEMaxX IPOM3BOJICTBA OCHOBHBIX
CBIPhEBBIX KOMIOHEHTOB B Poccum. Takike mpeacraBlieHBl JaHHBIE 00 OCHOBHBIX
MOCTABIMKAX CHIPbs, HAIPaBIICHHSAX IMOCTaBOK. Kpome Toro, B riaBe paccMOTpeHa
TEXHOJIOTHS IMPOU3BOACTBA IJIACTUKATOB.

Bropast rinaBa nocssiiieHa npon3BoAcTBy kabenbHbix [I1BX mnactukatos B PO
B 2004-2021 rr. B nanHOoM pasnesie MPUBOMASITCS CTATUCTUYECKHE U OICHOYHBIC
JaHHBIC 1O 0ObEeMaM BBIMYCKAa IUIacTUKaTOB. Kpome Toro, mpencTaBiIeHbBI
KaueCTBEHHbIC TOKa3aTelM IOoJdydyaeMoM TpoaykKiuu. Takke 37ech JlaHa
XapaKTEePUCTUKA OOJIBIIMHCTBA KPYITHBIX TPOU3BOIUTEIICH.

B Tperbell riaBe NpUBOAATCS JaHHBIE O BHENIHETOPTOBBIX OMNEpPAIUAX C
ka0enpHbIMM TIBX minactukaramu B Poccunm B 2004-2021 rr. — 00BEMBI OCTABOK,
OCHOBHBIE TTOCTABIIUKH U TOTPEOUTEIIH.
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YerBeprasi ri1aBa NOCBSIICHA aHAIU3Y LEH HAa BHYTPEHHEM POCCHUKUCKOM
pbeiHKe. Takke MpoaHAIM3UPOBAHbI JaHHBIE 00 U3MEHEHUSX SKCIOPTHO-UMIOPTHBIX
1IeH Ha npoaykiuio B Poccun B 2004-2021 rr.

B nsaToil rinaBe o0030pa paccMaTpuBaeTcs POCCHIICKOE TOTpeOIeHue
ka0enpHbIX [IBX miactukaToB. B nanHOM pasnene npuBeeH OanaHc Mpou3BOICTBA-
NOTpeOIeHUS STOU MPOAYKIMH, JaHA XapaKTEPUCTHKA KaOEeIbHON MPOMBIIIIEHHOCTH
P®, onucano Tekyliee COCTOSHME M TEPCHEKTUBBI Pa3BUTHS KPYIMHEHIINX
NpEeAnpUsSTANA KaOeIbHOM OTpaciu.

B mecroii riaBe npUBOAUTCSA IIPOTHO3 PAa3BUTHS POCCHUCKOIO PBIHKA
kabenpHBIX [IBX muractukaToB Ha meproxa 1o 2030 T.

B npunokeHusx ~— TpeacTaBieHa — cOpaBoyHas ~— wHpopMamms 00
ANEKTPOUBOSIIMOHHBIX ~ CBOMCTBAX  Pa3JIMYHBIX  IOJUMEPHBIX  MaTEpHUaJOB,
MPUBENICHBl aJjpeca W KOHTaKTHas WH(OpManus NPeANpUATHI, BBITYCKAIOIIUX U
NOTPEOISAIONMX KaOeIbHbIE MIaCTUKATHI B PO,

leseBast ayAuTOPUs UCCACIOBAHUSA:

- YYaCTHUKH PhIHKA KAOEJIbHBIX TUIACTUKATOB — MPOU3BOIUTEINH, TOTPEOUTENH,
ITOCTABIIUKH;

- HIOTEHUHAJIbHbIE UHBECTOPHI.

[Ipenniaraemoe uccienoBaHuEe MPETEHIYET Ha POJIb CIPABOYHOTO MOCOOUS s
CIIY>KO MapKeTHHra W CHEHHAINCTOB, MPUHUMAIOIIMX YIPABICHUECKUE PEIICHUS,
paboTarolMX Ha pPHIHKE KaOEeIbHBIX IUIACTUKATOB U KaOEIbHO-TIPOBOJIHUKOBOM
MPOAYKIIHH.
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BBenenue

B Hacrosimiee BpeMsi B KaueCTBE DJICKTPUYECKONM H3OSIMUA M 3al[UTHOMN
000JIOYKH TTPOBOJOB M Kabesiel pa3HbIX MapOK MPUMEHSIOT TPU KJIacca MOJMMEPOB:
TPaAUIMOHHBIE PE3UHBI, KJIACCUYECKUE TEPMOIIACThl  (TIOJMBUHUIXJIOPUIHBIE
MJIACTUKATHI, TTOJIM0JIEPUHBI, PTOPOIIACTHI U JIP.) U TEPMOIUIACTUYHBIC FJTACTOMEPHI
(TTI3). OcHOBHBIE 3JIEKTPOU3OISLUUOHHBIE CBOMCTBA Pa3IUYHBIX [MOJIHMMEPHBIX
MaTepUaIOB MPUBEACHBI B IPUIIOKEHUH 1.

TpanuunoHHbIE pe3UHBI HA OCHOBE HATYpajIbHOTO, H30ITPEHOBOTO M OyTaueH-
CTUPOJIBHBIX Kay4yKOB HIMPOKO MPUMEHSUINCh U MNPUMEHSIOTCA MJI1 H30JSIUUUA U
000JIOYKH TPOBOJIOB M Kalemel, pacCuMTaHHBIX Ha HampspkeHue a0 25 kB. B
HacTosIee Bpems KaOelbHBIMH 3aBojiaMM Poccuu  BbImyckaeTcs Oosee 200
pa3IMYHBIX MapoK KabOeleld W TPOBOJOB C TMpuMeHeHueM pe3uH. Hawubonee
PE3UHOEMKUMU KaOeJsiMH, BbIITyCKaeMbIMU B Poccuu, SIBISIOTCS THOKHE CHIIOBBIC
(1IU1aHrOBBIE) TIPOBOJIA U KAOEJH, CY/IOBBIC U IIaXTHBIC KaOeu.

OpHako ¢ MOsIBIICHHEM MOJMMEPHBIX MAaTEPUAJIOB, COCTOSIINX U3 HACHIIIICHHBIX
YTIEBOAOPOAHBIX MaKpOMOJIEKYJ M, CIEAO0BATENIbHO, 001alaoImx 0oJiee BbICOKOM
TEIJIO-, O30HO-, BJArOCTOMKOCTBIO U 0ojiee CTAOWIBHBIMU JJIEKTPUUECKUMHU
napaMeTpaMu, KayqyKd BCE Yallle BHITECHSIIOTCS MOJINO0Je()MHAMH.

Havano npumenenus IID kommo3umuii OBUIO CBSI3aHO C YKECTOYEHUEM
TpeOOBaHMI K JKCIUTyaTallMOHHBIM CBOWCTBAM W TOXAPOCTONKOCTH TPOBOJIOB H
kabeneit. OMHAKO UCTIOIB30BAHKE UX MO-TIPEKHEMY OTPAaHUYHBAETCS BHICOKOM IIEHON
U 3aBUCHUMOCTBIO OT UMIIOPTHOTO ChIpbsi. [lo3TOMY B HacTosimiee BpeMs OJHUM U3
HanOoJIee PacIpOCTPAHEHHBIX TJIACTHUKOB JJISi U3TOTOBJICHUS M3OJISAIIMH MPOBOJOB H
kabenelt ocraercs noausunuaxiaopuo (IBX).

B ka0esabHoii orpacan Poccnu HanboJiee paclipoCTPaHEHHBIMH OCTAKTCH
nojuBuHwIxJgopuanble (IIBX) naacrukarel (65-70% ot o6mero oo6bema
NnoTpedisieMbIX MOJMMEPOB), 3a HHMH CJeAYHT mnojaudTUIeHoBbie (I1J)
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00630p pvinka kabervnvix IIBX niacmuxamos ¢ Poccuu

KoMnayHabl (mopsinka 26%, B TOM uuciae: HecmuBaemblii I19 — 149,
cuuBaeMblii — 12%0). Ha npoune kadeJibHbIe KOMIIO3UIHA ITPUXOIUTCS 0K0J10 4-
9% pbiHKa (pUCyHOK 1).

Pucynok 1: Ctpykrypa npuMeHeHnnsi KabeJbHbIX KoMno3uuuii B P@
10 BXOASIIIEMY B HX COCTAB MOJIUMEPY

npouuve
4%

M2 KomnayHAabl

26% N

\ MBX nnactmkatbl
70%

Hcmounux: oyenxa "Ungomaiin”

ITo cBouM puznueckum croiictBaMm [IBX npencrasnser codoit PU3nonoruuecku
Oe3BpeaHbIi MaTepuan Oeloro IBeTa ¢ MOJEKYISpHOM Maccoit (6-160)-10% u
mIoTHOCTRIO 1,35-1,46 r/cm®. Tlonumep YCTOMUMB K OKHCJIEHHIO M BO3JEHCTBHIO
BJIard, KUCIIOT, IIEJIOYEH, PACTBOPOB COJIEH, KUPOB, COUPTOB M MHPOMBILIIIEHHBIX
ra3oB, OJIHAKO 0OJlalaeT HUBKOM TepMocTaOuibHOCThIO. [Iporiecc BbIAEICHUS
XJIOPUCTOTO BOJOPOJA MOXET HadaThes yxke npu temmeparype 70-80°C, a npu 150-
180°C ckopocTh Mpoliecca pe3Ko BO3PACTACT, MPOUCXOIUT OBICTPOE Ppa3IOKECHHE
MOJIUMEpPA C BbIICJIEHUEM XJIOPUCTOrO BOJOPOAA U YIIIEKUCIIOIrO rasa.

[IpakTuueckass HEBO3MOXKHOCTh mepepabotku [IBX B unctoMm Buae U ero
Pa3JIOKEHUE NP TEIJIOBOM BO3JIEHCTBUU SIBJISIETCS €70 CYIIECTBEHHBIM HEJOCTATKOM.
Jlist Toro utoOs1 ipousBecTy nepepadotky [IBX, a Takke ¢ menpio obecrieueHust Bce
raMMBbl CBOWCTB, KOTOPBIMU JIOJDKHBI 00JIaJ1aTh M3/EIHs, MOJTYyYEHHBIE U3 ChIPhS Ha
ocHoBe [IBX, ero cMemmBaoT ¢ pa3InyHbIMU J0OABKAMH.

Marepuan, conepxamuii [IBX wu nmoGaBkm, oOecmeynBaromue €ro
TEXHOJIOTUYECKHUE M OKCIUTyaTallMOHHBIE CBOMCTBA, TMOJIYYEHHBIN CHEIUATIbHBIM
CrocoOOM Ha CIENUaTU3UPOBAHHOM O00OPY/IOBaHUU, IO OCOOON TEXHOJOTHH,
HA3BIBACTCS NOJUBUHUIXTIOPUOHOU KOMNO3UYUel (KOMRNAyHOOM,).

Komnaynael BblllyckaroTcst 0O B BHUAE TpaHyJ, JUOO B BHUJIE CHITy4ero
nopomika. [IBX koMmMmosunmu NpUHATO TOAPA3NENATh Ha IIACTU(DUIIUPOBAHHBIC
(MsiTkue) U HetutacTuduIupoBanHbie (kEcTkue). [InacTuduimpoBanHbie KOMIO3UIIUHA
(mmactukaTtel) coxepkar He MeHee 20 macc. 4. 1uactugukaropa. Kéctkue
KOMITO3UIIMM COZIepKaT He OoJiee 8 Macc. 4. miuacTudukaTopa uiv He CoAep’KaT BOBCE.
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Kpome TOro, B coCcTaB KOMNAayHJIOB BXOJST TE€PMOCTAOMUIIU3ATOPHI, HATIOJHUTEIIH,
MOIU(DUKATOPBI, CMa3KH, TUTMEHTHI (PHUCYHOK 2).

Pucynok 2: Cocras [IBX komno3uuuu, %

CrabunuzaTopsl
4-6% -
I[IBX cmona Monuduxatopsl

60-80% l 4-5%

\

IIBX xomMmo3unus
A (
Jnokcua TuTaHa Cwmasku
2-4% L 1-2%
[TnactudukraTops
8-30%

Hcmounux: "Ungomaiin”

[IpucyrcTBHE U COAEpKAHUE ITUX KOMIIOHEHTOB B KOMITO3ULIUU OIIPEAEIISAECTCS
e€ HazHaueHWeM. Hampumep, mimsd monmydeHus NMOpPUCThIX m3aennii B cocrasB [IBX
KOMITO3UIIMIA BBOJAT CIIELUATIbHBIE T0OABKUA — MOPO(OPHI, YTO MO3BOJSET MOTyYaTh
MaTepuaibl ¢ MIOTHOCThIO B 1,5-2 pa3a MeHbIEH MO CPaBHEHUIO C MOHOJIUTHBIM
MaTepuaioM, a YBEJIMYEHUE COJEpKaHUs IMIAacCTU(UKATOpPA CHIKAET TEMIEPATypy
nepepadOTKU U YBEJIIMUMBAET dJIACTUYHOCTD U3JICTTUH.

[IBX KOMITO3UIIMYU SBJISIIOTCS MOJYNPOAYKTAMH I MOJYYEHUS Pa3IUYHOTO
BUaa u3nenul. /Kecmxue [I1BX komnozuyuu NTpUMEHSIIOT ISl IPOU3BOJICTBA MaHEJEH
U DBJIEKTPOKOPOOOB, OKOHHOTO mnpoduis, Tpy0 H TOQpPUPOBAHHBIX IILIAHTOB,
IUIMHTYCOB M aKCeCCyapoB. Msekue xomnozuyuu neNATCA Ha KaOelbHbIE W
OeckaOenbHBIC TUIACTHKATHI M UCMONB3YIOTCA JUIsli HM3TOTOBJICHHUS KaOeabHO-
MPOBOJAHUKOBOM MPOAYKIHMH, OOYBU, MPOAYKIHUH MEIUIMHCKOTO Ha3HAYCHUS,
OTZIEJIOYHBIX MAaTEPHUAIIOB, YIIAKOBKH U JIp.

Muposoii TeHaenuueir mnocaegnux 20-30 Jier sBJsieTCS OrpaHUYeHHe
HCIOJIL30BAHUSI B KayecTBe H3O0JAIMH s KaoeabHbIX wu3geaunii I1BX
IUIACTUKATOB, SIBJSAIONIMXCH JIKOJOTHYECKHM He0e30NMACHBIMH € TOYKHU 3PEeHHUsl
YTUJIM3ALMU, ¥ 3aMeHA UX 0e3rajioreHCcoiepPKalluMi HerOPrYUMH MOJIUMepPaMH.

Cocrosumniics B 1998 r. B CramOyne Konrpecc MexyHapoaHoit dhenepamuu
MPOU3BOJIUTENICH Kalenel, OOBeAMHSIONMMI 0oJiee CTa KPYMHEUIIMX KaOeabHbIX
KoMmnaHui u3 51 cTpaHbl Mupa, KOHCTATUPOBAJ, YTO B ILEJSIX 3allUThl AKOJOTUH
KaOeTbHON MPOMBINIJIEHHOCTH HEOOXOJUMO 3HAYUTEIIbHO YMEHBIINTH MPUMEHECHUE
[IBX MarepuanoB, a TaKXe€ HCKIOYUTh U3 CEPUUHBIX PEUENTYP BBICOKOTOKCUYHBIE
COCMHEHUS KaaMmusi U cBUHIA. B cTpanax EBpocoro3a yke MpUHAT psil 3aKOHOB,
HAKJIQIBIBAIONIMX OTPaHUYCHUS Ha TPOM3BOACTBO TakWxX KabOened (B 9acTHOCTH
mupexktuBa EC 2002/95, 3ampeniarorias Cmoab30BaHne OmacHbIX BemiecTB B [IBX
TUTACTUKATAX).
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AnbepuatuBoil [IBX mnactukatam MOTyT CcTaTh O€3rajloreHHble KOMIIO3HUIIUU
HAa OCHOBE IMOJHOJE(PUHOB (B OCHOBHOM, TOJMATWJIICHA U TOJUIPOIUIICHA).
Henocrarkamu uzomsiiuu u3 nosmdtuieHa ([19) aBigrOTCS MON3y4ecTh M pe3Koe
YXYAIIEHHE MEXaHWYECKUX CBOMCTB MpU TeMmIeparypax, OJM3KUX K TeMmIeparype
iasieHus (125-130°C), Bminoth 10 motepu (HOPMOYCTOMUMBOCTU. DTH CBOWCTBA
OOBSACHSIOTCS IMHEUHBIM cTpoeHreM Makpomosekyn [19. CnenoBaTenbHO, CO31aHKE
TPEXMEpPHON CTPYKTYphl Osarojmapsi 0Opa30BaHHUIO TMOMEPEUYHBIX CBA3CH MEXIY
MaKpOLEISIMU MOJMMepa (T. €. CIIMBKA) MO3BOJIAET YIYUIIUTh OTACIIbHBIE CBOMCTBA
Marepuania.

B cBs3u ¢ atum psa 3apyoexubix upm (AEI Compounds — BenmmmkoOpurtanus,
Poly One — CIIIA, Condor Compounds — I'epmanus u ap.) pa3paboTai HOBBIH Ki1acc
MAaTEPUATIOB U3 cuiumozo noausmunena (CII3). B pesynbrare 1D kommozuuun
CTJIM YCIEIIHO BBITECHATh C pbIHKA CHJIOBBIX M JAPYrHX KaOeleldd MHOrue
TpaJMIIMOHHBIE KAay4yKM ¥ OYMa)KHO-TIPONUTAHHYIO H30JsU0. OCHOBHBIM
MPEUMYIIECTBOM Kabenel co cimToi nonudtuiaeHoBoi uzossiuuen (XLPE) sBnsercs
OoJbIIas MPOMYCKHAsE CIOCOOHOCTH 32 CUET YBEJIWYEHUS JOMYCTUMOMN TeMIepaTypbl
*Kuibl. JlonycTUMBbIE TOKH Harpy3ku, B 3aBUCUMOCTH OT YCJIOBUW IMPOKIAAKU, HA 15-
30% OGoubliie, 4yeM y kabensi ¢ OyMaKHO-TIPONMUTAHHON U3O0JISIIHEH.

B 3aBucumocTH OT crioco0a CIIMBKU U3BECTHBI TPU PA3IUYHBIX BHUJIA CIIMTOTO
MOJIUATUJICHA: PAOUAYUOHHO-, NEPOKCUOHO- W CUIAHONIbHO-cuiumble. Eiie coBcem
HEJAaBHO I W30JSLMH, paccuuTaHHOM Ha Hanpspkenwe no 400 xB, nanbonee
pacnpoCTpaHEHHbIMM ~ CUMTAJIUCh  TMEPOKCUIHO- M PAJAUALMOHHO-CIIUTHIE
novdTWIeHbl. OIHAKO B HACTOSIIIEE BpeMs MNPUOPUTET B MHUPOBOM KaOEIbHOMU
TEXHUKE OTIAETCA TaK Ha3bIBAEMOMY CHJIAHOJIBHOMY IIpoleccy, T. €. CUIMBKE,
OCHOBAaHHOM Ha XUMHUYECKOM peakIuu MEXAY NPUBUTBIMU K MaKpOMOJEKyJaM
MOJIMATUIIEHA CUITAHOCOIEPKAIMMH OPraHO(DYHKIIMOHAIBHBIMU TPYIIIaMHU.

CHJIaHOJIBHO-CIIUTHIE KOMIO3ULUKM TOJUATUICEHA HMEIT JI0JITOCPOYHYIO
MEPCIEKTUBY B TPOU3BOJACTBE MPOBOAOB M Kabelel pa3IuYHOrO0 Ha3HAYCHHUS —
CWJIOBBIX Ka0eseil HU3KOTo M CPEeIHEeT0 HANPSKEHHM, CAMOHECYIIINX U30JIMPOBAHHBIX
IIPOBOJIOB, B TOM YHCJIE€ HE paCIPOCTPAHSAIOIINX T'OpPEHUE, CYAOBbIX Kademei u ap.

CoBpeMeHHBI PIHOK KaOEIbHBIX U3/IeTUi (B TOM YUCJI€ HA HAMPSHKEHUE BBIIIIE
500 xB) tpebyer BBICOKOA((EKTUBHBIX TOJUMEPHBIX MATEPUATIOB C pabOUYUM
nranazoHom temnepatyp ot -60 1o +130°C. [lepcneKTUBHBIMU C 3TOM TOUKHU 3PEHUS,
HECOMHEHHO, SBJISIOTCS ROJAUNRPONUNEHOBble KOMNAYHOB! HAa 0a3e OJOKcomoIumepa
MPOIMUIIEHA C 3TUIICHOM (C COJIEPKAHUEM 3BEHBEB MOCIETHETO B MAKPOMOJIEKYJIE OT
7% no 15% moub).

brnokcononumepHsie kadenbHbie komno3uiuu (Mapok 02015-302KM, 02015-
301, 02MK wu T. m.) mOpeBOCXOASAT TMOJMAITUICHOBBIE IO BEPXHEMY IMpeaeny
TEMIEPaTyphl 3KCIUTyaTalldd U CTOMKOCTBIO K pacTpeckuBaHuioo. OHHM HaxXoOsT
NpUMEHEHUE TIPH  M3TOTOBJICHWM HW3OJSAIUA  BOJMO- M HE(TEMOTPYKHBIX,
reo(pu3nUecKnx, CEHCMMUYECKUX TEIEMETPUUYECKUX KabeleH, a Takke MOHTaXXHbBIX U
YCTaHOBOYHBIX IPOBOIOB PA3IMYHOTO0 poduis u HazHaueHus. [lonumepsl Ha OCHOBE
nporuiieHa (B TOM 4ucie MOIU(DUIIMPOBAHHBIE ¥ HATIOJHEHHBIC) CETOTHS SBISIFOTCS
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0a30BBIMH YHUBCPCAJIbHBIMU  MAaTCpUalaMH  TaKXKXC B aBTOMO6I/IJIeCTp06HI/II/I,
3J'ICKTp0T€XHH‘I€CKOI?I IMPOMBIINIJICHHOCTH U CTpOI/ITCJII)HOI?I HHAYCTPUH.

[ToMuMO yke TIepeUHCIEHHBIX MOJMMEPHBIX MaTepUaIOB pacTeT MoTpeOIcHue
B KayecTBe KaOCNbHBIX IUIACTUKATOB ¢hmoponnacmoe (NPEUMYIICCTBCHHO B
HeTe100BIBAOIIEH OTPACIIN).

JlpyruM HampaBJjieHHeM Pa3BUTHS PbIHKA H30JSIIMOHHBIX MATEPHAJTIOB
A1 Ka0eJbHOW NPOMBINLICHHOCTH SIBJISIETCS IMepexoJ] Ha IPUMEHEHHue
U30JI0MH, o0ecnevynBaIIe Kadear MNoxkapode3onacHocTb. POPMUPOBAHUIO
cIpoca Ha Takue Kabeau criocoOCTBOBAJIO BBeieHHEe B PD HOBBIX MpaBUII U 3aKOHOB B
3TOM cepe.

Tax, B 2009 r. Bctynun B nericteue denepanbubiii 3akoH Ne 123 "TexHuueckuit
peryiaMeHT o TpeboBaHMIX MoKapHOU OezonmacHocTH . [loMuMoO HepacTpocTpaHeHUs
ropeHus (Hr), K KaOeabHON U30JIALMY TOSBUINUCH TOTIOTHUTEIbHBIE TPEOOBAHUS:

- IOHMKCHHOE JIBIMO- U ra30BbIAeaeHue (MHIeKe u3aenuit LS — low smoke);

- OTCYTCTBHE B JIBIMax, BBIJICJSIONIUXCS MPU TOPEHUU U TICHUH MPOBOJOB U
Kabeneit, ra3oB rajoreHHbIX kuciaoT (naaekc HF — halogen free);

- OTHECTOMKOCTh, TO €CTh COXpaHEHHE pab0OTOCTIOCOOHOCTH KaOes IPH MmoxKape
1o Tpex yacoB (unaexkc FRLS, FRHF).

OCHOBHBIE MaTepUAITBI JIJIsI CHIKEHHSI TIOYKAPHOW OMACHOCTH KaOEIbHBIX W3ICTIHIA

e nosuonehunsl (mommdTwiieH, COBA, mnonunponmieH) ¢ go0aBKamH,

00eCIeYrBaOIIMMHU COTIPOTUBIICHHE TopeHuio (Opomcoaepkariue — Low
halogen; runpoxcun amomunus, Mg(OH), — Zero halogen).

e ycoBepieHcTBOBaHHBIN [IBX koMmayH 1 (¢ HU3KUM BbIZeIEHHEM JbiMa — LS

PVC,; ¢ noBbIIIeHHON CTTIOCOOHOCTHIO COITPOTHBIISATHCS TOPEHUIO).

e ¢ropnomumepsl (FEP, PVDF).

Takum o6pazom, [1BX miacTukatsl v moJMonepuHbl 3aHUMAIOT OJIHY U Ty Ke
HUIITY — 00J1aCTh MPOM3BOJICTBA MOKAPOOE30MaCHBIX KabeseH (pUCyHOK 3).

Opmnako, HECMOTPS Ha POCT crpoca Ha kabenb ¢ u3ossiueit u3 [13, [IBX Bce ke
OCTAETCs OCHOBHBIM HU30JISIIITUOHHBIM MaTepHaIoM. DKCIEPThl OTPACIN YBEPEHBI, UYTO
3HAYUTENIbHOTO yMEHbIIeHUs: ucnoip3oBanusi [IBX muactukaroB B kabembHOU
MPOMBINIUICHHOCTA HE TPOU30MIEeT W B OyAyIeM, TMOCKOJBKY MPOJ0IKACTCS
pa3paboTka HOBBIX BUI0B [IBX miacTUKaToB ¢ MOHMKEHHOM MOKAPHOM OMACHOCTHIO
(tuma ITITH, TIITO u III1B u ap.), npeaHa3HaY€HHBIX COOTBETCTBEHHO /IS H3OJISLINH,
JJ1s1 000JIOUKH U JUIsl BHYTPEHHUX KaOelei.

Taxk, TpeboBaHUS PHIHKA 110 CO3/IaHUIO KOMITO3UIINI, KOTOPBIE C OJJTHON CTOPOHBI
HE BBIJAESUTA OBl KHUCIOTHI MPU TOPEHHUH, M C APYrol ObUIM OBl TPYAHO TOPIOYH,
oOyCJIOBWIIM TIOSIBJIEHHE CBoero pozaa rubpuma mexny [IBX u xabenpubim [1D —
0e32a7102eHHBIX KOMNO3UUUIL.

CoBpeMeHHbIE KOMITO3HUIIMM B TIPOIIECCE TOPEHHsI 00pa3yroT TBEPABIA KOKC H
OBICTPO 3aCHIXAIOT, FOPAT MPAKTUYECKU OE3BIMHO U C HU3KUM TEIUIOBBIICIICHUEM.
Matepuan npeanodTUTeNIeH ¢ TOYKU 3PSHHS MTOKApHOH 0€30MacCHOCTH, ¥ €BPOTICHCKast
CTaHJApTU3aMsA IpsAMo 3anpemaer npuMmenenue [I1BX uzonsauuu B cy1ocTpoeHUU B
M0JIb3y 0€3rajJOreHHbIX MaTepUasoB.
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Pucynok 3: Knaccudukanus noxapode3onacHbIx kadeJsieii

Kabeu cuiioBble, KOHTPOJIbHbIE, H3MEPHUTEJIbHbIE, CBSI3H

4

A 4

Fanorenoconepmamne

/

Kabenu, He pacnpocTpans-
IOIlIM€ TOpEHUe, 0 HopMaM
JUTSI OTMHOYHOTO 00pasia

«

\ 4

Be3rajorennnie

Kabenu, ne pacrpocrpans-

\

Kabenu, ne pacrpocrpans-
IOIIIME TOPEHUE B ITYUKaX,
HE BBIJENAIONINE

HOIUC rOPpCHUC B ITy4YKax

(oOIIeTIPOMBIIIITIEHHOE (McToNHeH e “Hr™)

HCITOJTHCHHE)

KOPPO3HOHHBIX Ta30B
(ucmonuenue "HF")

A 4

A 4

KaGenu, He pacrpocrpans-
IOIIHE TOPEHHUE B IYYKaX, C
HHM3KHM JIBIMOTa30-
BBIZIEJICHUEM, OTHECTOMKHE
(ucmonuenue "FR™)

Kabenu, He pacpOCTpaHsIOIINE TOPEHHE
B My4YKaX, C MOHIKEHHBIM JHIMOTa30-
BhIJIeNIcHUEM (rcronHenue "LS")

HUcmounux: "Ungomaiin”

Takke B uyucle 3amafHbIX TEHACHIMNA pa3BUTHUE HANpPaBICHUS MSTKHUX
noiumepoB (TOII) u cokpailieHre UCIoJIb30BaHUS B KOMIO3UIIUSIX THIPOOKHUCEH.

Ha poccuiickoM pblHKe O€3rajoreHHble KOMIIO3UIIMM OTE€UYECTBEHHOTO
MPOU3BOJICTBA TOJBKO Hauyaly TMOSIBIATHCS, MOITOMY TMOKA MPUXOAUTCS MPUMEHSThH
UMIIOPTHBIE ~Matepuaibl. OgHako OO0BEMBl HCIOJB30BaHUS  O€3raJlor€HHBIX
KOMIIayH/IOB YBEJIMYUBAIOTCS OBICTPHIMU TEMITAMHU, B TOM YHCJI€ TIPU CTPOUTEIHCTBE
00BEKTOB C MaCCOBBIM IIPeObIBaHUEM JTTOJIEH (CTaJMOHOB, TOPTOBBIX IIEHTPOB, METPO,
a’pOMNOPTOB, BOK3AJIOB), a TAKKE TPATUIIMOHHO B aTOMHOM DHEPTETHKE.

MupoBoii OmBIT MPOU3BOJCTBA W OKCIUTyaTalldd TPOBOJOB U Kabenel ¢
UCIIOJIb30BAaHUEM MEPMONIACMUYHBIX ITACH OMEPOE COBCEM HEBEINK — 3apyOeKHBIE
MIPOU3BOJIUTENIA HaYadu MPUMEHSTh 3TOT KJIacC MOJMMEPHBIX MaTepuanoB okojo 30
net Hazan. IlepBbiM mpumMepom ucnoisibzoBanusi TIID cumTaeTcs 3ameHa Marepuana
00oyoukr reodusnyeckux KabOenmedt (pesmHBl Ha 0a3e  XJOpompeHa) Ha
TEPMOIIACTUYHBIN MMOTNYPETaH.

C 1980-x rOIOB TEPMOIIACTUYHBIE 3JIACTOMEPHI HA OCHOBE MOJIMYPETAHOB,
MOJIMOJAE(PUHOB U COMOIMIPUPOB MOIYUHIH CEPUMHOE MPUMEHEHHE B HEKOTOPBIX
BUJIaX KaOEIbHOU MPOTYKIIUH.

OtHocutenbHO Hemoporue mapku TIID — nuHAMUYECKU-BYJIKaHU30BaHHBIC
(CanTomnpensl) 1 Ha OCHOBE OytokcomonumepoB ctuposa (Tedabnokn) — B HacTosIIIEE
BpEMsl JOCTATOYHO IIMPOKO HCIOIB3YIOTCSA B THPOU3BOJICTBE aBTOIPOBOJOB H
TEJICKOMMYHUKAIIMOHHBIX KaOelel, CTPOUTENbHBIX, CUJIOBBIX M IPYTUX MaPOK B3aMEH
TEPMOPEAKTUBHBIX PE3UH (XJIOPOMPEHOBBIX, XJIOPCYIh(HOTOIUITUICHOBBIX, dTHUJICH-
IPONUJIEH-AUEHOBBIX U Jip.) 1 [IBX muactukaTos.
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[TostBUBIIMECS] HA MEPOBOM pBIHKE Oosiee noporoctosiue Buasl TI1D, npexe
Bcero comnoymddupaeie — Mapku APHUTEJI, XAUTPEJ u Ip. — 3apyOeKHbIe
MIPOU3BOJIMTENIM PEKOMEHYIOT B KaueCTBE OOOJIOYKOBBIX MaTepUaJoB JJis KaOelsew,
MPUMEHSIONINXCSL B cElicMOpa3Beke, HePTera3ono0bye, MOABOIHBIX U MOI3EMHBIX
[UIaHrokabene, To ecTb TaMm, e TpPeOyIOTCsS NOBBIIMICHHAs MEXaHW4YecKas M
XUMHUYECKask CTOMKOCTH, HU3Kasi BOJOIIPOHUIIAEMOCTb U CTOMKOCTh K THAPOIIU3Y.

B kadecTBe 0HOTO M3 HaNpaBJIEHUN B pa3pabOTKe MOJIUMEPHBIX KOMITAyHIOB C
MOBBILIEHHON CTOMKOCTBIO K arpecCUBHBIM cpefiaM paccMmarpuBarotes TIIO Ha ocHOBe
BUHWJIOBBIX IJTACTUKOB, KOTOPBIE UCIIONIB3YIOTCA 32 pyOEKOM B Pa3IMYHBIX OTPACIISIX
POMBIIIIIEHHOCTH, COCTAaBIISIsI KOHKYPEHIUIO PE3NHE, MOUYPETany U Ipyrum, 0olee
noporum TIID.
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