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Mpegucnosune

1 PASBPABOTAH ®epepasibHbIM rOCYAapCTBEHHLIM YHUTAPHbLIM NpeanpusTueM «Bcepoccuiickuii
Hay4HOo-uccneaoBaTeNbCKUl UHCTUTYT CcTaHAapTusaumMm Matepuanos v TexHonornii (Pryrn «BHUW CMT»)
coBMecTHO ¢ OO0 «/HHOBaLMOHHBIA akonornyeckuii poHg» (OO0 «MHIKO»)

2 BHECEH nogkomutetom MK 2 «O6palieHne ¢ oTxogamu» TeXHU4eckoro Komuteta no cTaHgapTu-
3aummn TK 409 «OxpaHa okpyxatoLei NpupoaHol cpefbl»

3 YTBEPXJEH W BBEJEH B AENCTBWE [pukasom defepansHOro areHTCTsa Mo TEXHUYECKOMY
perynnpoBaHuto n MeTponornm ot 22 ceHTabpsa 2017 r. N» 1206-cT

4 B HacToslleM cTaHfapTe peasin3oBaHbl MOMOXEHUA MaTepuasoB EBporneiickoli 3KoHOMUYECKOW
komuccun OOH 1 [leknapaunm o MasiooTX0AHOl 1 6€30TX0AHOV TEXHOMOMMU, NPUHSATON B 1979 I. Ha coBella-
HUK Mo 06LLLeEBPONECKOMY COTPYAHNYECTBY B 06/1aCTU OXPaHbl OKpYXatoLeli cpeabl

5 BBEJEH BINEPBbIE

MpaBuna NpUMEHeHNA HaCTOSILLEr0 CTaHAapTa YCTaHOB/EeHbl B cTaTbe 26 ®efepanbHOro 3akoHa
0T 29 nioHa 2015 1. Ne 162-93 «O cTaHgapTu3auun B Poccuiickoii ®egepaunn». NHcopmauus 06 nameHe-
HUSAX K HACTosLWEeMy CTaHfap Ty ny6anKyeTCs B eXerogHoM (No COCTOSHUIO Ha 19HBaps TeKyLero roga)
UH(OpPMaLOHHOMYKa3aTene «HaunoHanbHble CTaHAapThi», a 0puLManbHbIA NIOKCT N3MEHEHNA nnonpa-
BOK — B €XeMeCAYHOM WH(hopMaunMoHHOM yKasaTene «HauuoHanbHble cTaHgapTbi». B cnyyae nepe-
cMoTpa (3aMeHbl) WM OTMEHbl HAcTOSLWEro craHjapTa COOTBETCTBYKLIEe yBejoMeHNe 6yaeT
ony6/MKOBaHO B GavKaiilleM BbIMyCKe eXeMecsAYHOro nMHGOopMaunoHHOro ykasaTensa «HauuoHanbHble
cTaHAapTbli». COOTBETCTBYKWLWAsa MHPOPMaLMsA, YBeJOM/IEHNE W TEKCThbl pasMellanTca Takke B
MH(OPMaLMOHHOI cMcTeMe 06Lero nofb30BaHa — Ha ohuumanbHoM caiTe defepanbHOro areHTcTBa
N0 TEeXHNYECKOMY pPeryiMpoBaHunio n MeTpoiornnBe ceTu MHTepHeT (wmv.gost.ru)

©CrtaHpgapTuHpopm. 2017

HacTosiuii cTaHAapT He MOXEeT GbITb NO/IHOCTLIO UM YACTUUHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLmanbHOro nsganus 6e3 paspelleHus ®efepasbHOro areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeBepneHune

Mo mepe pa3BuTUSA COBPEMEHHOIO NMPOM3BOACTBA C €ro Maclwtabamu 1 TemMnamMy pocta Bce 60/bLUyto
aKkTyanbHOCTb NprnobpeTaloT NpobaemMbl paspaboTkn U BHEAPEHUS Mano- N 6e30TX0AHbIX TEXHOMNOIMiA. Pele-
HVWe 3Tux nNpobnem B psge CTpaH paccMaTpuBaeTCcs Kak cTpaTtermyeckoe HanpasfieHWe paluoHasIbHOro
1CNO/Ib30BaHUS NePBUYHBIX, BTOPUYHbIX (M3 OTXOA0B) PECYPCOB 1 OXpaHbl OKpYyXatoLLei cpefbl.

Moa ManooTXoAHbIM NPON3BOACTBOM C/ieAyeT NOHUMATb Takoe Npou3BOACTBO, pe3y/bTaTbl KOTOPOro
npy HeraTMBHOM BO3AECTBMUN Ha OKPYXXatoLLLyto cpefly He NpeBbILLatoT YPOBHS, AONYCTUMOr0 AeliCTBYOLMMU
CaHWTapPHO-TUTMEHNYECKMMU HOPMaMU.

MocTeneHHbI Nepexos K KomMnsekcam ManooTX0A4HOIO U pecypcocbeperatoLLero Nnpous3BoCTBa No3Bo-
NsieT 3HAYNTENbHO CHU3NUTb Harpy3Ky Ha OKpyXxatoLyto cpefy, 0CO6eHHO Ha permoHasibHoM ypoBHe. MNprmMeHe-
HVe Maslo0TXOAHbIX TEXHONOINI NO3BONSAET HE TONIbKO CHU3UTb HEeraTMBHOE BO3AEeCTBME Ha OKPYXaloLLyto
cpefly, HO 1 COXpaHWUTb ANna Byayuwiux NoKoNeHuid 3anackl ncyepnaembliXx HEBO30OGHOBASAEMbIX NPUPOLHbLIX
pecypcoB: B HacTosLLee BPeEMS 13-3a HECOBEPLLEHCTBa TEXHON0INIA A06bIun B3eme ocTaeTca Ao 70 % HedTw.
30 % yrns, 20 % xenesHow pyabl UT. 4.

MepcnekTVBHLIM NOAX0A0M K (hOPMUPOBaHMIO MaNOOTXOAHbIX CUCTEM NPON3BOACTBA MOTYT CTaTb Tep-
pVTOPMaNbHO-NPON3BOACTBEHHbIE KOMMJIEKChI, C UX LUMPOKAMU BO3MOXHOCTSIMWU MO O6MEHY CONpPsXXeHHOo
npoAyKuuei n oTxoAamMm, 3aMKHYTOCTbIO OTAe/bHbIX MPOU3BOACTBEHHbIX LINK/I0B

Llenb pa3Butus ManooTX04HbIX W pecypcocbeperarlmx TEXHONOMNi — co3faHne 3aMKHYTbIX TeXHO-
NOTUYECKMX LMKOB, C MOJIHbIM UCMO/Ib30BaHWEeM MOCTYNatoLEero Cbipbs U He NMPUBOAALLNX K 06pa3oBaHuio
OTXOA,0B, BbIXOAALLMX 38 PAMKUN TakunX LMKI0B. MoA06HbIE LMKl MOXHO paccMaTprBaTh Kak NonbITKy BOCMPO-
M3BECTW NPUPOAHbIE LKNbI, Tak kak bruocdepa ABAAETCA 3aKpbITON CUCTEMON, rAe BCe 3/1eMeHTbl B3auMo-
CBfi3aHbl W 06YCNoOBAMBAKT APYr Apyra, MakcMMmanbHO npubnmxascb K 6e30TXOAHOCTW. VI3BECTHbI
OTHOCUTE/NbHO 3aMKHYTbl€ 3KOHOMUYECKME CUCTEMbI: HANpMMepcucTema «3emnegenve — XMBOTHOBOACTBO»
B paMKax HaTypasibHOr0 Ce/ibCKOro X035MCTBa, rae KoM4yecTBo 0TX040B MUHMMasIbHO. CrucTema «3emnese-
ie — XWBOTHOBOZCTBO» YTUIM3NPYET OTXOAbl BHYTPY Ce6s: 3emneaenve faeT XXUBOTHOBOACTBY KOpMa, a
Takxe oTxofbl nepepaboTkn 3epHa, NOACO/IHYXa, CaxapHO CBEK/bl MAPYTUX KyNbTyp. B cBOI ovepefpb, X1BOT-
HOBOACTBO 06ecneynBaeT 3emnefenve YpesBblyaiiHo NOe3HbIMY A1 N0A0POANS OpraHnyeckummn yaobpe-
HuAMKU. B pesynbTaTe co3gaeTtcs 60n1ee uam MeHee 3aMKHYTbI KPYroo60poT BeLLLeCTB.

O,U'HaKO no4yTn BCA coBpeMeHHaa TeXHOreHHaa 9KOHOMUKa ABNAeTCA 0TKprTOI7I CI/ICTEMOVI, rae nonydye-
HVMe OTHOCUTE/NbHO He6O/bLIOr0 KOHEYHOro NPoAyKTa TPebyeT 3HAUNTEIbHbIX 3aTpaT PeCcypcoB ¥ CONPOBOX-
fJaeTcsa obpasoBaHneM 60/1bLIOT0 KONMYecTBa 0TX0A0B. B HacTosLLee BpeMsA KOHEUHbIV NPOAYKT coCTaBnseT
BCero 2—4 % no OTHOLLEHMWIO K 06LEeMy 06bEMY OTUYXAaeMblX NMPUPOAHBLIX PECYPCOB, @ OCTaslbHasa yacTb
nocTynaeT BOTX0Abl (NycTas nopoAa, Lnaku, CTOKM U T. 4.).

YcnoBHO 6e30Txo4Has TeEXHOOMMA npeacTaBnseT coboi Takoil MeToA NPon3BoACTBa NPOAYKLMKN, Mpn
KOTOPOM BCe Cbipb€ W 3HEPrnsi UCMONb3YTCA Hanbosee paunoHanibHO U KOMMNIEKCHO B LMKME: CbipbeBbIE
pecypcbl — Npon3BOACTBO (06pasoBaHMe OTXOA0B NPOM3BOACTBA) — noTpebrieHne (o6pasoBaHnie 0TXOA0B
noTpe6neHnsa) — yTunmsaumsa oTxon08 (MCNosib30BaHMe BTOPUYHbLIX PECYPCOB) — yAasieHne onacHbIX 0TXO-
[0B (C YHUUTOXEHMEM WK 3aXOpOHeHreMm). Mpy 3TOM HeraTuBHblE BO3AENCTBUA Ha OKPYXaloLylo cpegy He
HapyLlalT ee HOpManbHOr0 (PYHKLMOHNPOBAHMS.

Co3fgaHne 6e30TX0AHbIX MPOM3BOACTB OTHOCWMTCS K BECbMa C/IOXHOMY W ANWTENbHOMY npoLeccy,
NMPOMEXYTOYHbIM 3TANOM KOTOPOro ABNSETCA Ma/Io0TXO4HOEe NPOM3BOACTBO. [103TOMY NpaBu/ibHEE FTOBOPUTL
0 peasibHbIX MasIo0TXOA4HbLIX NPOU3BOACTBAX. B pycne aToro HanpaBieHWs HaXoA4ATCA U Mepbl MO PEKOHCTPYK-
Lumn NnpeanpuaTuin. 3ameHa yctapesLuero B p1M3nyeckom n MopasbHOM nnaHax 060pyA0BaHNa Ha HoBoe 6onee
nporpeccuBHoe 060pyAoBaHMe NO3BOASIET MNOAYYNUTb CYLLECTBEHHYH 3KOHOMMUIO MHOTUX BUAOB NMEPBUYHBIX U
BTOPUYHbIX PECYPCOB, MHBECTULMIA, NOBLICUTbL KAYECTBO NPOAYKLMN U T. 4.

B matepnanax Eesponeiickoii akoHomunyeckoi kommuccun OOH n leknapaumm o ManooTxoAHoN 1 6e30T-
XOZHOI TEXHONOIMK, NPUHATON B 1979 r. Ha coBeLaHny No o06LeeBponeiickoMy COTpyAHUYECTBY B 06/1aCTU
OXpaHbl OKpYy>XXatoLLeli cpefbl, MasooTXxoAaHasa 1 6e30TXo4HasA TEXHONOMMA onpesensaTCcsa Kak npakTuieckoe
nNpYIMeHeHne 3HaHnii, MeToA0B N CPeACcTB CTEM. UTOObI B paMkax noTpebHocTeli YenoBeka obecneynTb Han6o-
Nee paunoHanbHoe KCnob30BaHve NPUPOAHbLIX PECYPCOB M 3aLLUTUTL OKpYXatoLyto cpedy. 13 onpegeneHus
crnepyer, YTo Ma/io0TXO4HasA TEXHOMOMMA peluaeT AByenNHYI0 3agady: atheKTUBHOE NCMONb30BaHNeE NPUpPoa-
HOTO CbIpbsl U NPOAYKTOB ero nepepaboTku, C 0JHOM CTOPOHBI, M OXpaHy OKpyXatloLei cpesbl 0T BO34eiicTBUA
pa3nnyHOro pofa 3arpsa3HeHunii, BKIYas 0TX0Abl, CAPYroli CTOPOHbI.

MoaTanHas TpaHcopMauusi TpaauLMOHHLIX TEXHOMOIMIA B ManooTXoAHble 1 pecypcocbeperatlive
NO3BOMNT NOCTENEHHO NEPEiTV OT OTKPbITbIX MPON3BOACTBEHHbLIX CUCTEM CO CBOBOAHBIM BXOAOM PECYPCOB U
BbIXOZ,OM OTXOZ0B K NO/IyOTKPbITbIM CUCTEMAM C YACTUYHBIM WCNO/Ib30BAHNEM W3B/IEKAEMbIX MaTepranos u
nepepaboTKoil 0TX0A0B, @ 3aTeM — KCUCTEeMaM 3aKpbITOro TUNa c NosIHOM NnepepaboTKol 1 yTunn3aumeii Bcex

vV
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NocTynarLmx pecypcoB 1 0TXOA0B 1 NpeKpalleHnem 3arpsasHeHns nocnegHMmn okpyxarwLei cpepbl. Takas
TpaHcdopmaLmsa MeHsSIeT caM TeXHOI0rMYecknin npuHumn. B HacTosiee Bpemsi 6GOMbLINHCTBO NPUPOLOOX-
paHHbIX TEXHONOIN HanpaB/iieHbl Ha 60pbby C 06pPa3yLWUMNCA 3arpA3HEHUSAMU NPaKTUYECKN NUWb Ha
nocnegHeM TeXHO/I0TMYECKOM aTane: uAbTPbl, OUMCTHbIE COOPYXEHUS 1 np. (NPsSMble NPUPOA0OXPaHHbIe
MeponpusaTus). B aHrMICKOM A3blke Takue TEeXHOMOrMM HasblBalT «TEXHOMOTMAMU Ha KOHLe Tpyobi»
(end-of-pipe technology). B oTAnM4mm oT HUX MaI00TXOAHbIE TEXHOIOTUU CO34al0T HOBbIE LiMK/Ibl, CBA3U BHYTPY
camoro TEXHOJI0rMYeCcKoro npouecca, T. e. «B Tpybe» nnu «B Havasne Tpy6bl». PellatoLlee 3HaueHune 414 nogo-
6HOIN TEXHONTOTMYECKOW TpaHchopmaLMn MMeeT HayYHO-TeXHUYeCKnii nporpecc. Tos1bKo Ha OCHOBE ero A0CTu-
XEHWi MOXHO 06ecneynTb nepexos oT TPaANLMOHHbIX PECYPCOEMKUX TEXHOMOMMIA K pecypcocbeperaroLmm
ManiooTX0AHbIM 1 6€30TXOAHLIM TEXHOOTUAM.

B HacToswem ctaHgapTe (B pasButue nonoxexunin FOCT 14.322-83 HopmupoBaHue pacxoga matepua-
noB. OCHOBHblE NOJSIOXEHMWSA) yCTaHOB/EHbI NOMIOXEHUS MO HOPMWPOBAHWIO, MPUHLMMbLI BHEAPEHUS Maso-
OTXO[HbIX 1 6€30TX0HbIX TEXHO/IOTNIA, Kak Hanbosiee nepcneKkTUBHbIX HanpaseHnn pecypcocbeperatoLero
NPVPOLONO0b30BaHNSA U COXPaHEHNS OKPYXatoL e cpespbl.

HacTosawwuii ctaHgapT ycTaHaBNMBaeT HanpasieHUsi CO34aHNsA U NPYMEHEHNS MasloOTX04HbIX 1 6e30T-
XO[HbIX TEXHO/IOTUIA B OTPAC/IAX NPOMbILLIIEHHOCTH, 06LiMe npasunia HOPMUPOBAHUS pacxoda maTepuasios
npuv NPon3BOACTBE NPOAYKLMN C y4eToM TpeboBaHuii pecypcocbepexeHus.

HacTosawwuii ctaHAaapT npy3BaH CUCTEMHO YBA3aTh NPaKTUKy pecypcocbeperaroLero n ako6e3onacHoro
rocyAapcTBEHHOr0 peryniMposaHus NpoLeccoB NPoM3BOACTBA BO B3aMMOCBA3M CO chepamMun o6palleHns ¢
0TX0faMu Npov3BOACTBA M NOTPEBEHNS C NPaKTUKO CTaTUCTUYECKOTO HabNlogeHNs 3a 0TXo4aMu, NPUHATOro
B EC. c yyeTOM NosyyeHns n nocrieAyoLero NCnosib30BaHnsa BTOPUYHbIX MaTeprasibHbIX Pecypcos.

B HacTosiwem cTaHgapTe MCNob30BaHbl NOMOXEHNS eBponeiickux AoKyMeHToB [1]. [2]. poccuiickmx
3akoHogaTesnbHbiX aktoB [3], [4]. [5]. amepukaHckoro ctaHgapTa [6] v 4pyrMx UCTOYHMKOB MHAOpMauunu no
6€30TX04HOMY FOPHOMY MPOU3BOACTBY [7] M aganTUBHBIM TexHonornam [6]—[10].

O6beKTOM cTaHAapTU3aLny aBNseTca pecypcocbepexeHne, npegmeTom cTaHjapTusauum — obpatye-
HMe C 0TX04amu, acnekTom cTaHAapTu3aunm ABNAITCA TPeb0BaHUSA K ManoOTXO4HbIM TEXHOIOTMAM C y4eToM
1x 6€30TX04HOCTN — B MEPCNEKTUBE Pa3BUTUA XO3ANCTBEHHOW AEATENBHOCTH.

Mpunoxeruss A — B HOCAT cnpaBOYHO-PeKOMeHAATEbHbI XapakTep.
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

PECYPCOCBEPEXEHUNE

Ob6palyeHne ¢ oTxogamu.
Tpe6oBaHUsA K MAOOTXOAHbIM TEXHONOTUSIM

Resources saving. Waste treatment.
Requirements for low-waste and wasteless technologies

[fata BBefeHna — 2018—05— 01

1 O6nacTb NpUMeHeHUs

HacTosawwuii ctaHgapT ycTaHaBnBaeT Tpe6oBaHNA K HOPMUPOBAHUIO MaIOOTXOAHbIX U. YC/IOBHO Ha3bl-
BaeMbIx «6€30TX0AHbIMW», TEXHONOIUNIA NpU pecypcocteperarLlem o6palleHun ¢ 0TX04aM1 NPoU3BoACTBA U
notpebneHus.

HacTosAwwuiA cTaHgapT pacnpocTpaHsaeTcs Ha BCe KaTeropuv OTX040B NMPOM3BOACTBA M NoTpebneHus,
BK/IHOYAA LUNaMbl M 0CaAKN CTOYHBIX BOA,.

HacTosawuii cTaHgapT He pacnpocTpaHseTcs Ha pafMoakTUBHbIE OTXOAbl U LaMbl, KOTOpble monagaloT
B clhepy AeliCTBUS APYTOro 3aKOHOAATE NbCTBA.

TpeboBaHUsA, yCTaHOB/IEHHbIE HACTOALLMM CTaHAAPTOM, NpejHasHayeHbl A5 LO6POBO/IbHOTO NpUMe-
HEHWs B HOPMATUBHO-NPABOBOW, HOPMATUBHOW, TEXHUYECKOW U MPOEKTHO-KOHCTPYKTOPCKOV AOKYMeHTaLuu, a
TakXe B HayYHO-TEXHNYECKOW, yue6HO 1 cnpaBoYHOV NUTepaType NPUMEHUTENBHO K NpoLieccamM obpaLleHms
C 0TXOAaMM Ha aTanax X TEXHOI0TMYECKOro Luka C BOB/IEYEHNEM COOTBETCTBYIOLLMX MaTepuasbHbIX pecyp-
COB B XO35IMCTBEHHYI0 AeATe/IbHOCTb B Ka4ecTBe BTOPMYHOTO Cbipbs, 06ecrneynBas npu 3TOM COXpaHeHune un
3almMTy oKpyXxatoLeli cpeapl, 300POBbS NXU3HW N0AENA.

2 HopmaTuBHbIE CCbINKN

B HacToALWwem cTaHfapTe UCMO/Ib30BaHbl HOPMAaTUBHbIE CCbISIKU Ha cneaytolme cTaHAapThbl:

FOCT 14.004 TexHonorumyeckass MnoArotoBka MpPoOW3BOACTBA. TepMUHbI U OnpefesieHnss OCHOBHbIX
NOHATWI

FOCT 14.201 O6ecneyeHne TEXHOIOTUYHOCTU KOHCTPYKLMIA n3genuin. Obuwmne TpeboBaHns

FOCT 14.205 TeXHOMOrMYHOCTb KOHCTPYKUMIA n3genunii. TEpMUHbI M onpeaeneHns

[OCT 14.322—83 HopmupoBaHue pacxoga matepuanos. OCHOBHbIE NO/IOXEHUA

FOCT 27782—88 MartepuasoeMKoCTb U34enunii MalMHOCTPOEHMS. TepMUHBI 1 onpegeneHns

FOCT 30166 Pecypcoc6epexeHne. OCHOBHbIE NO0OXKEHUSA

FOCT 30772—2001 PecypcocbepexeHne. ObpalleHne c oTxogamu. TepMuHbI 1 onpeseneHus.

FOCT P NCO 14050 MeHenxMeHT okpyxatoLeii cpegbl. Cnosapb

FOCT P52104—2003 PecypcocbepexeHune. TepMuHbl 1 onpegeneHus

FOCT P52107—2003 PecypcocbepexeHune. Knaccucukauus v onpegeneHve nokasarenei

FOCT P 53692 Pecypcoc6epexeHne. ObpalieHme ¢ oTxofgamu. 3Tanbl TEXHOMOTMYECKOro uukia
0TX0/0B

FOCT P 54098—2010 PecypcocbepexeHue. BTopuyHble MatepuasibHble pecypcbl. TepMUHbI 1 onpe-
fenexus

FOCT P55103 Pecypcoc6epexeHune. IphekTnBHOe ynpaBeHne pecypcamu. OCHOBHbIE MOI0XEHNS

M3paHne ouynanbHoe
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FOCT P 55833 PecypcocbepexeHne. TpeboBaHNa K JOKYMEHTMPOBAHMWIO NPV NPOU3BOACTBE MPOAYK-
uuun. Monutuka pauroHanbLHOro UCNOb30BaHNS U 3KOHOMUW MaTepuasnios

FOCT P 55834 PecypcocbepexeHne. TpeboBaHMA K JOKYMEHTMPOBAHMIO NPY NPOU3BOACTBE NPOAYK-
Luun. 3Kosiormyeckas noavTuka npeanpuaTns

FOCT P 56615—2015 Pecypcoc6epexeHue. Nokasarenm matepnasoeMKocTn n MaTepuanoaddek-
TMBHOCTW. PYKOBOZCTBO M0 YCTAHOB/IEHUIO KpUTEPUEB BbiGOPA

FOCT P 56828.16—2017 Hawunydwune [OCTynHble TexHonoruu. 3HeprocbepexeHue. MeTtogosnorus
naaHMpoBaHus nokasartesneli (MHAUKATOPOB) 3HeProadhekTUBHOCTH.

MpumeyvyaHue — MNpu NONL30BAHUUN HACTOSALLMUM CTAHAAPTOM LeNIeco06pa3HO NPOBEPUTL AEWCTBUE CCbINOY-
HbIX CTaHAAPTOB B WH(OPMALMOHHOW cucTeMe 06Lero noib30BaHUA — Ha oduumanbHoM caiite ®PefepanbHOro
areHTCTBa N0 TEXHUYECKOMY PErysiMpoBaHuio U METPOSIOTUM B CETU VIHTEPHET WU MO €XEerogHoOMy UHGOPMaLNOHHOMY
ykasaTento «HaunoHanbHble cTaHAaPTbI», KOTOPbIV ONY6AMKOBaH MO COCTOSHUIO Ha 1 AHBaPSA TeKyLLero roga, 1 no Bbinyc-
KaMm eXeMeCsYHOro MH(OPMALMOHHOIO yKa3aTess «HaunoHasbHble CTaHAapThI» 3a TekyL il rog. EC/in 3aMeHeH ceblioy-
HbI CTaHAapT, Ha KOTOPbI/i AaHa HeAaTUPOBaHHAS CCblNKa, TO PEKOMEHAYEeTCS UCMNO/b30BaTh AeCTBYOLY0 Bepcuio
3TOro cTaHAapTa C y4eTOM BCeX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHWIA. ECIM 3aMeHEH CCbISTIOYHbIA CTaHA4apT, Ha KOTo-
pblii AaHa faTupoBaHHas cCbifika, TO PeKOMeHyeTCs UCMNO0/Ib30BaTb BEPCUIO 3TOTO CTaHAAPTa C yKa3aHHbIM Bbille rof0M
yTBEPXAEHUS (NPUHATKS). ECnn nocne yTBEPXAEHUS HACTOSILLEro cTaHAapTa B CCbIIOYHbIA CTaHAAPT, Ha KOTOPLIN AaHa
[aTMPOBaHHAaA CCblNKa, BHECEHO N3MEHEeHMe, 3aTparnBaloLLee nosoXeHne, Ha KOTOpoe faHa CCbifKa, TO 3TO NOJIOXKEHNE
pekoMeHayeTcs NPUMeHATL6E3 yueTa AaHHOT0 U3MEHEHNS. ECIN CCbINIOYHbIV CTaHAaPT OTMEHEH 6e3 3aMeHbl, TO MOSI0Xe-
HWe. B KOTOPOM JjaHa CCbI/IKa Ha Hero, PeKOMeHAyeTCs NPUMEHATbL B 4acTU, He 3aTparuBatoLLeil aTy cebifiky.

3 TepMUHBbI 1 onpeaeneHuns

B HacTosilem cTaHgapTe NpMMeHeHbl TepMuHbI 1 onpegeneHna no FTOCT P NCO 14050. TOCT P 52104,
FOCT P 53692, TOCT P 54098, TOCT P 56615, TOCT 14.004, TOCT 14.205. TOCT 14.322, TOCT 27782,
FOCT 30772. a Takxe criefytoLne TEPMUHbI C COOTBETCTBYIOLL UMW OnpeaeneHnamu:

31 ManooTxofHas TexXHoNorma: TexHonorusa, No3BosILWas CoKpaTuTb A0 TEXHNYECKN BO3MOXHOIO
B HacTosILLee BpeMA MUHMUMYMa NpoLeccbl 06pa3oBaHns TBepPAbIX OTXOA0B, XUAKUX COPOCOB, ra3006pasHbIX
1 TennoBbIX BbIGPOCOB NPU NPON3BOACTBE Kakoi-nnbo npoayKumu.

MpumevyaHune — OpPUEHTUPOBOYHbIE KPUTEPUN OLLEHKU NPOrPEeCCUBHOCTH TEXHOMOTMYECKUX NPOLLeCCOB MO
YPOBHIO TEXHONOTUYECKNX OTXO0B

Kareropwisi TEXHOMOMYECKOro npolecca TexHonornyeckue otxogpl. %
Be30TxXoHbIl Lo 15
ManooTxoaHblit OT 1.5 go 10
PafoBoii YcTaHaBnimBaeTcs OTPacNEBbIMW CTaHAAPTaMU B 3aBUCKMOCTU OT KOH-

CprKTVIBHOVI C/TOXHOCTU n3genns u tmna nponssoacrtea
(FOCT 14.322—83. NpunoxeHne — pekoMeHayemoe]

3.2 6€e30Tx04Has TexHonorus: Metoq NpousBoACTBA NPOAYKL MK, NPN KOTOPOM ChipbEeBble Pecypchl,
BK/ll0Yas BELLECTBA U IHEPTUIO, HanGoee paumoHasbHO U KOMMIEKCHO UCMOMb3YTCS TakuM 06pasoMm, YTo
nto6ble BO3AECTBYS Ha OKPYXalOLLYH0 Cpefly He HapyLLalT ee HoOpMasbHOTo hyHKLVMOHUPOBAHUSI.

MpumeyvaHus

1 Bpsge cTpaH EBponbl BMECTO TEPMUHOB «6€30TX0HAA TEXHOMOMUSA» U «MaNI00TXO4HAA TEXHONOTNA» NPUMEHS-
10TCA TEPMUHbI «4UCTasi TEXHONOTUS» UK «6onee YNCTas TEXHOMOTMSA», YTO MO CyLLeCTBY OAHO M TO Xe.

2 KoHuenuus 6e30TX0AHOI TeXHOMOrnN B HEKOTOPOIA CTeneHn HOCUT YCOBHbIN xapakTep. Moj 6e30TX0AHO Tex-
Honorvei noHMmaeTcs TeopeTuyeckuii npefen, ugeanbHas Mofesnb NPOU3BOACTBA, KOTOpPas B GO/MbLWIWHCTBE C/y4YaeB
MOXeT 6blTb peann3oBaHa He B NO/IHON Mepe, a NLb YaCcTUYHO (0TCIOA4a U ManooTX0AHAas TEXHOIOTUSA), HO C pasBuTUEM
TEXHNYECKOro nporpecca — ¢ Bce 60/1bWMUM NpUBAMKEeHNEM K 6€30TX04HOCTU.
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3.3

BTOPUYHbIE MaTepunanbHble pecypcbl, BMP: OTxoabl npon3BoacTBa M noTpebrieHuns, obpasyoLme-
Csl B pes3ysibTaTe X03siICTBEHHOWN AEsTeNbHOCTU, A/ KOTOPbIX CYLWECTBYET BO3MOXHOCTb MOBTOPHOrO
MCNo/ib30BaHUsi B KauecTBe TOBapHOI NPoAyKLMU HEMNOCPEACTBEHHO MW Moc/e JONo/HUTeNbHOW o6pa-
60TKN.

MpumeyvaHuns

1 MpurogHble Ans yTuansayum oTxoAbl Npon3BoAcTBa v noTpebneHns, obpasyowmnecs B MaTepmanibHOM Npouns-
BOACTBe. cchepe YyCnyr v B npoLeccax KOHeYHOro NoTpe6aeHns NpoayKLun.

2 KBMP oTHOCAT:

- 0TX0Abl Npon3BoACTBa M NoTpebneHns, KoTopblie a nepcnekTuee (NOTeHUMaNbHO) UK cpasy (akTyanbHo) npu-
rofHbl 4719 UCNO/1Ib30BAHUSA B MPOMbILLJIEHHOM NPOU3BO/ACTBE A1 NOMYYEHUS ChIpbA, n3fenunii nnv aveprum [Mogens-
Hblli 3ak0oH «O6 0TX04ax NPON3BOACTBA U NOTpebneHnsa» (HoBas pegakuns)l;

- 0TXOAbl NPoOu3BOACTBA W NOTpebneHns, cneymanbHO CoObpaHHble U NOATOTOBJIEHHbIE K WCMOMb30BaHWIO B
X0351CTBEHHbIX Lie1SIX UK K nepepaboTke BO BTOPUYHOE Cbipbe,

- MPOAYKUMIO NEPBUYHO (NpeABapuTenbHOI) nepepaboTkn 0TXO0A0B, COOTBETCTBYIOLYIO Tpe6oBaHusAM onpeje-
NeHHbIX HopMaTusHbIX (TOCT. FTOCT P. CTO. TY) n/vunu Texumnyeckux (TO)[0KYMEHTOB;

- 0TXO/bl, CNeunanbHO CKNagnpoBaHHble B TEXHOTEHHbIX PECYPCHbIX HAKOMNEHNAX A5 X NCNO/Ib30BAHUA B ONpe-
[eNeHHOM U HeonpejeneHHoM (OThasleHHOM) 6yAyLieM B Ka4ecTBe BTOPUYHOIO ChipbSl.

3 8MP — 370 0TX0A4bl MPOMN3BOACTBA U NMOTPE6AEHNSA, B OTHOLIEHUN KOTOPbIX CYLLEeCTBYIOT peasbHas BO3MOX-
HOCTb V1 Lies1ecoo6pas3HOCTb MOBTOPHOTO MCMNO/Ib30BaHUA HENOCPEACTBEHHO UM Noc/e AON0NHUTEeNbHO 06paboTku
ANS NONyYeHUsi TOBAPHON NPOAYKL MK,

[FTOCT P 54098—2010. ctatbs 3.2.1]
3.4

no60oYHbIi NpoAyKT: flonoNHMTENbHAA NPOAYKLMSA, 06pasytoLascs NpyM Nnpou3BoACTBE OCHOBHOM Npo-
OYKUMN 1 He ABNAIOLWAACS LieNblo faHHOTo Npon3BOACTBA, HO MPUroAHas Kak Cbipbe B APYrom Npon3BoACTBE
nnu ansa noTpebneHns B kKa4ecTBe rOTOBOIN NPOAYKLUN.

MpumeyaHue — MNoGOUHbIN NPOAYKT HE ABNSETCS OTXOAOM.

[FTOCT 30772—2001, ctatbs 3.161.

NpumeyvyaHus

1 Mo6oy4Han npoayKuusa, hopmManbHO ABNSSCL OTXOL0M Ha OAHOM MPOU3BOACTBE, C/IYXUT B TOXE BPEMS TOTOBbIM
K ynoTpe61eHNIo CbipbeM A5 APYToro NPousBoACcTBa. HanpuMep, aTWNOBbIN CNMPT, 6EKOBbIE APOXKM — NOGOYHbII
NPOAYKT B LIe/1/110/103H0-6YMaXXHOM MPOU3BOACTBE; 6EH30/1, TONYOs, aMMUak — B KOKCOXUMUYECKOM NPOU3BOACTBE.

2 Kno604HO NPOAYKLUMNM OTHOCAT XMbIXW U LUPOThI, WWPOKO UCMO/b3YEMbIE KaK B NULLEBOM NPOMBbILLINEHHOCTH,
Tak ¥ B KayecTBe KOPMOBbLIX NPOAYKTOB, KOTOPbIE He MOTYT paccMaTpuBaTbCs Kak 0cTaTkv NpoayKLun, o6pasoBaHHol B
npouecce NPOM3BOACTBA, T. K. OHW CaMy SIBNSIKOTCS Pe3y/ibTaToM NPOM3BOACTBA, HEMOCPEACTBEHHbBIM (COEBbLIE, apaxu-
COBbl€) WAN NOGOYHLIM (NOACOSHEYHbIE, pancoBble W Ap.). U NPOU3BOASTCA B COOTBETCTBUM C TpeGoBaHMAMMK
HalMOHaNbHbIX CTAHAAPTOB, CTAHAAPTOB OPraHn3aLnil, TEXHUYECKUX YCTOBWIA.

3.5

yTunmsauns oTxo40B: Vicnonb3oBaHne 0TXOA0B A/15 NPOU3BOACTBa TOBapoB (MPOAYKLMK), BbINO/HE-
HWSA paboT, oKaszaHUs ycnyr, BktoYas NOBTOPHOE NMPUMEHEHMNE OTXO0B, B TOM YMC/Ie MOBTOPHOE NpYMeHe-
HWe OTXO40B MO MNPAMOMY Ha3HauyeHuto (PELVKAWHT), UX BO3BpaT B MPOU3BOACTBEHHbIA LUKA nocne
COOTBETCTBYIOLLE MOAroTOBKM (pereHepauus), a Takke U3B/eYeHMEe MNOME3HbIX KOMMOHEHTOB ANSA WX
NOBTOPHOrO NpuMeHeHus (pekynepauus) [3]

MpumeyvyaHuns

1 /No60oii opraHM3aLMOHHO-TEXHOOTMYECKNIA NpoLecc, OCHOBHbIM pe3ynbTaToM KOTOPOro SiBAsieTcA nonesHoe
MCNoNb30BaHMeE 0TXO0B Ha 3Tanax X TEXHO/IOTMUYECKOro LMKIa HeNoCcpeACTBEHHO UK nocse gopa6oTku (nepepaboT-
KV) B KAYECTBE BTOPUYHbIX MaTepuasnbHbIX /MU IHEPreTUYECKNX PECYPCOB HA MecTe MX 06pa3oBaHmsa (Ha ycTaHOB-
Ke/npeanpuaTAN) UK B APYrMx cneumanbHO 0TBEAEHHbIX MECTAX C YH4ETOM CNeUnd UKy oTpacsieil 3KOHOMUKK B CUCTEME
xo3sicTBa.

2 YTunusauus npegnonaraeT MCNOMb30BaHMe NPOAYKLMM NOC/E CHATUSI ee C IKCNyaTalun, a Takke 0TX040B Ha
nocnefHem atane MX TEXHO/IOTMYECKOrO Lukaa npy M36aBneHnn OT HUX C OCYLLeCTBNEHNEM 06e3BpexnBaHus, Npo-
MbILL/IEHHO Nepepa6oTKM 1 (M) BTOPUYHOTO UCMO/Ib30BaHNS Cbipbs, BELLECTB U MATEPUAsIOB.
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3 YTunusauveil oTxoAoB ABnseTcs N060I npouecc, OCHOBHbIM pe3ynbTaTOM KOTOPOro SIBASETCS nonesHoe
MCnonb3oBaHne 0TX0A0B HaMecTe 1x obpasoBaHns (HaycTaHOBKe/NpeANpUATUN UK B PYTUX OTPACIAX IKOHOMUKHM), B
KOTOPOM OTXOfbl UCMOMNbL3YIOT A5t 3aMeHbl APYrMX MaTepuasnoB, MOrywmux 6biTb NCNOMb30BAHHBIMU 415 BbINOHEHUS
onpegeneHHbIX MYHKUKIA, 1 B KOTOPOM OTXOAbl NOABEpPraloT npeaBapuTenbHo 06paboTke, cnoco6CTBYOLW e BbINO-
HeHWo 3TuX pyHKuuiA. B Mpunoxenun Il k AupekTnee 2008/98/EC (11] npuBefeH nepeyeHb NPOLECCOB yTUAU3auum
(orpaHunYeHHbIn).

4 B pesynbTaTe yTuansaumm 0TX040B 06pa3yloTca BTOPUYHbIE MaTepuanbHble pecypcbl (BMP), ncnonbsyemsie
ANA Npou3BOACTBa NPOAYKLMK, a Takke BTOPUYHbIE aHepreTnyeckne pecypcbl (BAP) n/mnn BTopuyHblie 6rnorasosble
pecypchl (BBEP).

5 [leATenbHOCTb, CBA3aHHAasAC NCNOb30BaHNEM OTX0O/0B B KauecTBe BTOPUUHbIX pecypcoB (3] nyTem npumeHeHuns
MX N0 NPSAAMOMY Ha3HaYeHUIo (PELMKIIMHT). UX BO3BPAT B MPOMN3BOACTBEHHbIN LMK NOC/E COOTBETCTBYIOLLEl NOATOTOBKM
(pereHepauus), aTakke n3BfeveHe Noae3HbIX KOMNOHEHTOB /19 UX NOBTOPHOTO NPUMeEHeHUs (pekynepayus)

(FOCT P 54098—2010, ctatbs 3.4.1].

3.6

HOpMaTuBbI: M03/IeMEHTHbIE COCTaB/AOLME HOPM, XapakTepuayoLme:

- yAenbHbIl pacxoj cbipbsi UM MaTepuasnoB Ha eAMHULY Macchl, naowaau, o6bema, AUHbI Npu
BbINOJIHEHUW NPON3BOACTBEHHbIX NPOLECCOB (/1aKOKPACOYHbIEe MOKPbITHS, CBAPOYHbIE Pa6OThI UT. A.);

- pa3mMepbl TEXHO/IOTMYECKUX OTXOLO0B U NOTePb Chipbsi U MaTepPUasioB Mo BuAaM NPOU3BOACTBEHHbIX
NpoL,eccos.

MpumeyvaHnunsa

1 HopmaTuBbl N3MEPATCA B HATypasibHbIX €AUHNLAX UK B NPOLEHTax.

2 Hopmatusbl yAeflbHbiX PacxofoB ¥ HOPMaTMBbl OTXOA0B U NOTEPb CbipbA U MaTepuasnos B NPOM3BOLCTBE MO
BMAaM NPOU3BOACTB MOTYT 6biTh:

- MexoTpacnesbiMW (Hanpumep, A5 rPynnbl oTpacnei MawnHOCTPOEeHNS).

- oTpacnesbIMU;

- 3aBOACKMMW.

3 Hopmatusbl pacxofa martepuasios NPUMEHATCA 414 pacyeTa UHAWBUAYAIbHLIX HOPM 1 UX aHann3a C Lesbio
BbISIB/IEHNSA BO3MOXHbIX Pe3epBOB 3KOHOMUMN MaTepranos.

[FOCT P 56828.16—2017. cTaTbhs 2.96]

3.7 nonesHblii pacxos matepuana Ha usgenuve: Macca (06bem) maTepuana, o6pasyiolasi roToBoe
usgenve.

MpumeuyaHune — OnpegensieTcs no YepTexy U3LeNns U pacieTHol Macce matepuana. OTHOLEHWE NOIE3HOTO
pacxofa mMaTepuana Kk HopmMe pacxofa HasbiBalT KO3(PMULMEHTOM UCMNONb30BAHUSA MaTEPUAOB.

3.8

pecypcocofepxaHuo npoaykuuu: Mokasatenu, onpeaensiolime cBocTBa NpoAyKLMK, CBA3aHHbIE C
3aKpernsieHMeM B ee cocTaBe MaTepuasibHbIX U/WM 3HepreTUYeckux pecypcos.

MpumeyaHune — [okasaTennm pecypcocofepxaHusi BKNoualoT 06beMHO-BECOBbIE NokasaTenn NpoayKLuum,
CBA3aHHbIE C KOHCTPYKTOPCKMMMW HOPMaTBaMM1 PeCypconoTpeb/eHnst, 3a/10KeHHbIMM Npu pa3paboTke U3genus.

[FOCT P 52107—2003, cT. 4.5]

3.9 MaTepuanoaKoHOMWYHOCTb u3fenus. [MokasaTenb pecypcocbepexeHnsi, xXapakTepusyembiii
KO/IMYECTBOM MaTepuasibHbIX PECYPCOB, UCMOJ/Ib3YEMbIX B NPOLECCax aKcryarauum, peMoHTa 1yTuamsagmm
usgenus.

3.10

mMaTepuanoeMKocTb: lokaszaTeslb pecypcocbepexeHnsi, XxapakTepusyemMblii KOIMYeCTBOM MaTepu-
a/IbHbIX PECYPCOB, UCNOJ/b3YEMbIX NPY U3rOTOB/IEHWN N3AE/NNS, OKA3aHWUM YTy, NPOBEAEHNs paboThl.

MpumeyaHune — MaTepnasioeMKOCTb OTHOCUTCA K rpynne Tpe6oBaHWii pecypcoemMKocT (Mo TeXHOMOrnY-
HOCTU). cornacHo n. 5.1 TOCT 30166. onpejensioLas BO3MOXHOCTb 4OCTUXEHUA ONTUMaSIbHbIX 3aTpaTt pecypcos npu
N3rOTOB/IEHNMW, PEMOHTE W YTUAN3ALMM MPOAYKLMM, @ TAKXKE BbINOIHEHUN PaboT 1 oKa3aHUK yCyr c y4ueTom Tpe6oBaHmii
3Konornyeckoii 6e3onacHocTy.

[FTOCT P 56615—2015, cT. 3.2]
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TexXHoNormyeckue oTxoabl matepunana: CocrtaBnsawLLLas HOPMbl pacxofa Martepuana, xapakrepusy-
ouas Kosim4ecTBso He OBeLeCTB/IEHHOrNo B n3gennn matepuana, octaBlleroca OT U3roToB/1eHNA 3TOro
nsgenua.

NMpumeyaHune — OTXOAbl MOTYT GbITb UCMO/Ib30BaHbI B KAYECTBE UCXOAHOTO MaTepuana Ans npou3BoaCcTBa
APYTVX u3genuii unn peann3oBaHbl B kKa4eCTBe BTOPUYHOTO CbipbS.

[FOCT 27782—88. cT.11)
3.12

Heucnonb3yeMble 0TX0Abl: OTX0Abl, KOTOPbIE B HACTOSILLEE BPEMSI HE MOTYT GbITb UCNONbL30BaHbI B
X03ACTBEHHON AeATENbHOCTU, MMGO KX UCMO/b30BaHNE 3KOHOMUYECKN, IKONOTNYECKN 1 COLMaNbHO Hele-
necoo6pasHo.

[FOCT 30772—2001, cT. 14]

3.13

6e3B03BpaTHble 0TX0Abl (NoTepun): OTX0Abl NPOM3BOACTBA, KOTOPLIE HEBO3MOXHO, Helenecoobpas-
HO (Hea(pheKTUBHO) WM HeL0NYCTUMO UCMOb30BaTh MOBTOPHO.
[FTOCT 30772—2001. cT. 15]

MpumeyaHune — Konmyectso matepuanos, 6e3BOBBpaTHO TepAaemMoe B npouecce N3rotossieHns I/I3,C|,€‘I'IVII7I.

3.14

MaTepuanoaekTUBHOCTbL: lMokasaTenb pecypcocHepexeHns, xapakTepusyemblii KOM4yecTBOM
mMartepuasibHbIX PECYpPCOB, UCMO/Mb3YEeMbIX HA CTaAuAX NMPOEKTUPOBaHUS, 3KcnayaTauuu, NPUMEHEHUs 1

hYHKLMOHMPOBaHUS N3aenus.

MpumeyvyaHune — MaTepnanoaekTUBHOCTb U3AeNuii CknagbiBaeTcs U3 MaTepuasiocofepXaHus npoek-
TUPYEMOro U3fenusi U MaTepuanodaKOHOMUYHOCTY NPOAYKLMM B 3KCNyaTaumm (MCNoib30BaHUu, NMPUMEHEHNUI No nNpsi-
MOMY HasHaueHuio}.

[FOCT P 56615—2015. cT. 5.2]
3115

pacxofHblil KoadypuumeHT: MNokasaTeb, 06paTHbI KO3 PULUEHTY UCMO/L30BAHNS MATEPUASIOB.
[FOCT 27782-88, c. 15]

3.16

HopMa pacxoja: MakcMmasibHO LOMyCTUMOE M/IaHOBOE KOIMYECTBO Chipbsi, MaTepuasioB Ha npo-
M3BOACTBO eAWHULbI NPOAYKUMK (paboThbl) yCTAHOBEHHOTO KAuyecTBa B MaHUPYeMbIX YCMIOBUAX NPOU3-
BOACTBA.

NMpumeyvyaHus

1 8 cocTaBe HOpMbI pacxofa mMatepuana cnefyeT yuuTbiBaTb:

- nonesHblil pacxof matepuana:

- TEXHOJIOTMYECKNE OTXO/bl, 06YCNOB/IEHHbIE YCTAHOBEHHOW TEXHONOMMEN NPOU3BOACTBA;

- noTepu mMatepuanos.

2 CocTaB HOpPM pacxofa yCTaHaB/MMBAETCS a 0TPACNEBbIX METOAMUKAX U MHCTPYKLUUSX MPUMEHUTENBHO K 0COBEH-
HOCTSM MPOM3BOACTBA AAHHOTO BMAA NpoAykuun (paboTbl). MPpon3BONbHOE U3MEHEHWE COCTaBa HOPM pacxofa He
fonyckaeTcsi.

3 KnonesHomy pacxofy maTepuana Ha usgenne oTHOCAT Ty maccy (06beM) maTepuana, KoTopoe 3aTpayeHo Ha
nofyyYeHne roToBOro U3genus.

4 KTexHONornyeckum oTxoAam matepuana oTHOCSAT TO €ro KOIMYECTBO, KOTOPOE He OBELLEeCTBIEHO B U3AEeNUN, HO
3aTpayeHo Ha ero NPON3BOACTBO. YUET TEXHO/TOTMYECKNX OTXOA0B AO/MKEH GbITh OPraHW30BaH Ha KaX40M nNpeanpusaTun
Hapsagy ¢ y4eToM NepBoOHaYasibHO UCMO/b3YEMbIX MaTeEpPUanoB. 8 cocTaBe TEXHONOMMYECKNX OTXOL0B cieAyeT yunTbl-
BaTb OTXO/bl, UCMNO/Ib3yEMbIE B KAYECTBE UCXOLHOTO MaTepuana Ans 3roToBAEHNUS APYTUX U3LENNIA.
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5 KnoTepsim maTepnanoB cnefyeTt 0OTHOCUTb KONIMYECTBO MaTepuana, 6e3Bo3BpaTHO TepsieMoe B NpoLecce U3ro-
TOBMEHUSA U3LeNus.

6 BHOpMYy pacxofa MaTtepuanos He BK/IKYAKTCS.

- OTXOZbl U NOTEPW, BbI3BAHHbIE OTCTYM/IEHUSIMU OT YCTAHOB/IEHHbIX TEXHOIOTMYECKMNX MPOLLECCOB U OpraHnsauum
NPON3BOACTBA U CHAGXEHUSA (HanpuMep, NoTepKU MaTepuana npu TPaHCNOPTUPOBAHUUN U XPAHEHWW);

- OTXOfAbl U NOTEPW, BbI3BaHHbIE OTCTYNIEHNAMMN OT NPEAYCMOTPEHHOTO copTaMeHTa, Tpe6oBaHuii cTaHAapToB U
TEXHUYECKUX YC/IOBUIA.

- pacxof, Cbipbsi U MaTepuanos, CBA3aHHbIX C GpPakoM, UCNbITaHMeM 06pas3LoB, PEMOHTOM 3faHuii n o6opyaoBa-
HWS. U3TOTOBIEHWEM OCHACTKM, MHCTPYMEHTa, CPeACcTB MexaHuW3auum 1 aBTomartusaunu, Hanaakoii o6opyaoBaHus,
yNakoBKOV roTOBOW NPOAYKLNN.

[FOCT 14.322—83. c1. 1.3.3]

3.17 nokasaTenb Bbixoga nonydabpukarta; MNBIM: Xapakrepuctrka ahpeKTMBHOCTN UCMNO/Ib30BaHUSA
CbIpbsi U MaTepuanos B NPOU3BOACTBE N4/ pacyeToB M/1aHOB MPOV3BOACTBA NPOAYKLUN U3 NaHUPYEMBbIX AN15
nepepaboTkn Cbipbsi U MaTepuasioB UM NOTPEBHOCTU B UCXOAHLIX MaTepuasax Ha niaHupyemblii 06bem
npoun3BoACTBa NPOAYKL M.

MpnumMmeyaHune — MBI onpegenseTcs OTHOLWEHWEM KOMYeCTBa NpoU3BeLeHHOro npoaykra (nonydabpukaTa)
K KonmyecTBy (hakTUyecku U3pacxofoBaHHOrO UCXOAHOTO Cbipbs, MaTepuanos (Hanpumep, BbIXO4 NUTbA U3 MeTanmuec-
KO YacTW LWMXTbl, MOKOBOK W LUTAMMNOBOK U3 C/IMTKOB W NPOKaTa).

3.18 koahPULUMEHT N3BNEYEHUA BELLECTB U3 UCXOAHOTO cbipbs; KMBUUC: Xapaktepuctmka cTe-
MeHW MCNoNb30BaHUA NOME3HbLIX AN NPOU3BOACTBA BELLECTB, COAEepXaliuxcs B COOTBETCTBYIOLLIEM Buie
MCXOAHOTO CbIPbA.

MpumeuvyaHune — KNBUNC onpepiensieTcss OTHOLWEHMEM KOMMYECTBA U3BNEYEHHOTO MOJIE3HOT0 BellecTBa U3
MCXOZHOTO Cbipbsi K 06LLLEMY KOMIMYECTBY, COAEPXALLEMYCS A ITOM ChIPbE.

3.19 oTpacnb npombiwieHHocTU: COBOKYNHOCTb CYyOBEKTOB, OCYLLECTBAALWUX AeATeNbHOCTb B
coepe NPOMbILLIEHHOCTU, B paMKax OAHOM UM HECKONIbKUX KnacCuuKaLMOHHbIX FPYNNUMPOBOK OHOMO WK
HECKO/TbKMX BU0B 3KOHOMUYECKOW AeATEeNbHOCTM B COOTBETCTBUM ¢ O6LIepoccHiickum knaccudmkatopom
BW,0B 3KOHOMUYECKOI fesTenibHoCcTy [5].

3.20 apgauTtmBHas TexHonorusa: lMpouecc o6beAnHEHUs MaTeprana € Uenbilo co3jaHus ob6bekTa u3
AaHHbix 30-mofenu, Kak npasBuo, CMol 3a C/I0eM, B OT/INYNE OT «BbIYUTAIOLLMX» MPON3BOACTBEHHbIX TEXHO-
norum [7).

MpumevyaHnuns

1 Mog «BblYUTAKLWMMU* TEXHOOTUAMK NOAPasyMeBaeTcs MexaHoobpaboTka; yaaneHve («BblYnuTaHne») matepu-
ana 3 maccmBa 3aroToBKW.

2 ABTOpUTETHOE Co06LWEecTBO amepukaHckux nHxeHepos ASTM (B ctaHgapTe ASTM F2792.1549323-1 [6]) 6b1510
BbIHY)XX[€HO NPUOErHyTb K @aHTOHMMY — MPOTMBOMNOIOXHOMY MOHATMIO (Subtractive) «BblyMTaHne», 4To6bI ONpeAennTb
HoBoe noHATue (additive) «go6asBneHne», T. e. BCaMOM onpejenieHnun afauTUBHbIE TEXHONOMMK TPaKTYTCA OT NPOTUBHO-
ro. Kak MPOTMBOMNOMIOXHOCTb TEXHOIOTMAM MexaHo06paboTku.

4 O6wwmre nonoXxeHus

4.1 CornacHo peweHuio EQK OOH [1] uAeknapauuu [2], cTpaTerns 6e30TX04HOA TEXHONOMUN UCXOANT
13 TOr0, YTO HENCMNOJ/Ib3yEMbIE OTXOAbl AB/AKTCSA OAHOBPEMEHHO HE MOJTHOCTLI UCNO1b30BaHHLIMU NPUPOA-
HbIMW pecypcamMmn 1 UICTOYHMKOM 3arpsa3HeHns okpyxatoLeli cpegbl.

4.2 CHWxXeHne yaenbHOro BbiXxoAa HENCNO/Ib3yEMbIX 0TXO4,0B B TEXHOI0MMYECKOM MPOLLECCE NO3BONSIET
npon3BecTu 60/blIe NPOAYKLUN 13 TOr0 Xe KOMYeCTBa Cbipbs 1 ABAETCS AeiCTBEHHON Mepoii Mo oxpaHe
oKpyxatoleli cpegpl.

4.3 Ecnv no TeXHUYeCKNM AN TEXHOIOTMYECKUM NPUUYMHAM HEBO3MOXHO WM SKOHOMUYECKM HEBBITOA-
HO nepepabaTbiBaTb OTXOAbl, TO MX HEOGXOAMMO BbIBOAUTL B 6roctepy Takum 06pasom, YTo6bl MO BO3MOX-
HOCTM He HaHOCUTb Bpeda eCTECTBEHHOI OKpyxatoLeii cpese.

4.4 meeT MecTo cneaylowumii 6anaHc no cepam nNpov3BoACTBa U NOTPeBNEHNS, NCXOAA U3 3aKkoHa
COXpaHeHus MaTepuu:

=0 .1 _<(Y ¢S (€]

raoe R — pacxof NpupoaHbIX Pecypcos, Kr/c;
A — macca 06pasyioLLUXCcs 0TX00B B chepax Npon3BOACTBA W NOTPEBNEHUS, KI/C;
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&r — cpeaHuii KO3 ULMEHT NCNOb30BaHNS OTXOA0B, KI/Kr;
S — macca BellecTB, Hakan/MBalwLmMxcs B cchepax Npon3sBoacTsa 1 noTpebneHns BcrecTBme NocTosAH-
HOro pocTa Npoun3BoACTBa, Kr/c.

4.4.1 AHanus3 6anaHcoBoro ypasHeHus (1) nokasbiBaeT, UTO CHUXKEHWE YAeNbHOro KoNnyectsa Heunc-
nosib3yeMbIX 0TX0A0B MPon3BoAcTBa (M TEM caMbIM YAe/IbHOro pacxofa npupoAHbIX pecypcos) BO3MOXHO
3a cyer:

- YMeHbLUEeHUA YAe/IbHOro BbIXo4a 0TX0A0B;

- MOBbILWEHUA KO3 PULIMEHTA UCMOSIb30BaHNSA OTXOA0B.

4.4.2 BbIb0Op 04HOrO M3 ABYX MyTeN 3aBUCUT KaK OT TEXHOIOTMYECKMX BO3MOXHOCTE, TakK U OT KOHKpeT-
HbIX 3KOHOMWUYECKMX YCNOBUI NPON3BOACTBA.

4.5 TepBuyHas Lenb 6€30TXOAHON TEXHONOTNN — HACTO/IbKO YMEHbLUWTL BbIBOAUMBIA B € UHULY Bpe-
MeHW B 6uoccepy NOTOK MacChl HENCMNOb30BAHHbLIXOTXOA0B, YUTOObLI COXPaHSAI0Ch ECTECTBEHHOE PaBHOBECKE
6uocdepsl 1 obecneunBanocb COXpaHeHNe OCHOBHbIX MPUPOAHbIX PECYPCOB.

4.5.1 Buocdepa PYHKLUNOHMPYET NO NPUHLMNY BCTPOEHHOCTU CUCTEM, rae Kaxgas opma KOHCTpyu-
pyeTcs 3acyeTAecTpyKLuumn 4pyrux gopMm, cocTas/ifasA 3BeH0 BCeobLLero kpyroobopoTa sellecTsa Bnpupoge.

4.5.2 MNpon3BoACTBEHHAA AEATE/IbHOCTb, Kak Mpaswio, CTPOUTCS MO NPVHLMNY MakCcMabHoN aKenaya-
Tauun NpupoAHbIX Pecypcos U UrHOPUPOBAHUA NPO6/eMbl AeCTPYKLMU OTXOL0B NPOM3BOACTBA U NOTPed-
neHna. 3TOT NyTb 6blN1 BO3MOXEH MWWb A0 TeX Mop. Noka macwTabbl OTXOAO0B He NpeBbIWann rpaHuL,
CNOCOBHOCTMN 3KOI0rMUYECKNX CUCTEM K CAMOBOCCTaHOB/IEHMIO.

4.5.3 Haspena Heo6xoAMMOCTb nepexoga K NPUHUMNNanbHO HOBON (DOPMe CBA3WM — K 3aMKHYTbIM
cuctemMaM MNPOM3BOACTBA, NpeAnonarallyM BO3MOXHO 60/blIYH0 BCTPOEHHOCTb MNPOU3BOACTBEHHbIX
npoLeccos BO BCEOOLLMIT KPYroBOPOT BELLECTB B NpUpoje.

4.5.4 Tpun 3aMKHYTOI cMcTeMe NpPoM3BOACTBO CTPOUTCA, ONMPAsCh Ha cnegyrowme pyHgamMmeHTanbHble
NPUHLMNbI:

- BO3MOXHO 60s1ee NosIHOEe UCMOJIb30BaHNe NCXOAHOro NPUPOAHOro BeLLecTsa,;

- BO3MOXHO 60/1ee NosIHoe UCMOoMb30BaHNe OTXOA0B, T. €. pereHepaLns 0TX040B v NpeBpaLleHne ux Bo
BTOPMYHOE Cbipbe /19 NocneyoLero Ncnoib3oBaHna Npy NpoM3BoACTBE BTOPUYHOW NPOAYKLMK;

- co3/aHune KOHeYHOWN NPoAyKLUMKN C TakuMu CBOMCTBaMM, YTOObI CNO/b3yeMble 0TXOAbl MPOM3BOACTBA
1 notTpebaeHnsa Mornm 6biTb aCCMMUIMPOBAaHbI 9KO/TOTMYECKUMU CUCTEMAMU.

4.6 Cnoxwuslueecs nosoxeHne B 06/1acTn pecypconotTpebneHns n macwtabbl NPOMbILLAIEHHbIX AMUC-
CW1 NO3BOMAIOT CAeNnaTtb BbIBOA O TOM, YTO UMEETCH TONIbKO OfWH NYTb pelleHns Npo6aemMbl ONTUMasIbHOro
noTpe6eHnst NPUPOLHbLIX PECYPCOB M OXPaHbl OKPYXaloLLei cpefbl — co3faHne 3Konornyeckn 6e3spesHbix
TEXHO/1I0TMYEeCKNX NMPOLLEeCCOoB, T. €. NOTEeHLMaNbHO 6€30TXOAHbIX U aKTya/lbHO — Masio0TXOAHbIX.

4.7 OCHOBHbIE NPefnoChIfIKM co34aHnsa 6e30TX0A4HbIX NPOM3BOACTB 3aK/104aloTCs B

- KOMIM/IEKCHOM UCMOJ/Ib30BaHUM CblpbS;

- CO3JaHUM NPUHLMNNANbHO HOBbIX U COBEPLLUEHCTBOBAHUN [eACTBYIOLLMX TEXHONOTUIA;

- CO3[aHUN 3aMKHYTbIX BOAO- U Ta30000POTHBIX LIVK/OB;

- KoonepupoBaHUV NPeanNpUATUIA, CO34aHNN NPON3BOACTBEHHO-TEPPUTOPMATIBHBIX KOMMIEKCOB.

4.8 OpUEeHTUPOBOYHbIE KPUTEPUMN OLIEHKM NMPOrPECCUBHOCTU TEXHO/IOTMYECKMX MPOLLECCOB MO YPOBHAM
TEXHO/I0TMYECKNX OTXOI0B NpuBefeHbI B A.

4.9 Oco6oe BHMMaHue B XXI Beke yaensertcs paspaboTke nBHegpeHunio 601ee 6e30TX0AHbIX — afau-
TUBHbIX TEXHO/IOTM, 0COBGEHHOCTM KOTOPbIX NPUBEAEHbI B MPUNoXeHun b.

5 HanpaBneHust n NPUHLUMUMbI co34aHns 6€30TX0AHbIX TEXHOMOTN

5.1 MMpu co3gaHmmn 6e30TX0HbIX NPOM3BOACTB NPUXOAUTCH peluaTb PsAf, COXHeNWNX opraHu3aLnoH-
HbIX, TEXHUYECKNX, TEXHOIOrMYECKNX, IKOHOMUYECKUNX, MCUXONOrMYECKNX 1 4PpYTUX 3agad.

5.2 Bco3gaHun 6e30TX04HO TEXHOMOMMM ONpeaenuInch CreaytoLme YeTbipe HanpaBneHus:

- paspaboTka 1 BHefpeHne pas3nyHbIX 6€CCTOYHbIX TEXHOMOrMYECKNX CXEM U BOJO006OPOTHBIX LUKI0B
Ha 6a3e ah(PeKkTUBHbLIX METOA0B OUNCTKMN (HanpumMep, B rasibBaHNYeCKOM NPOM3BOACTBE);

- pa3paboTka W BHeApeHWe NPUHUMNUANBLHO HOBbLIX TEXHOIOrMYECKNX MNPOLLeCCOB, WCKYaLWnX
ob6pasoBaHune fobbIX BUAOB OTXO0B;

- co3gaHune TeppUTopnanbHO-NPOMbILLMEHHBLIX KOMMNIEKCOB, T. €. 3KOHOMUYECKNX PaioHOB, B KOTOPbIX
peannsoBaHa 3aMKHyTas cMcTeMa MaTepuasibHbIX MOTOKOB CbIPbA Y OTXOA4,0B BHYTPY KOMM/IEKCA;

- WWMPOKoe wucnosib3oBaHWe OTXO0A40B B KayeCTBe BTOPWUYHbLIX MaTepuasibHbIX WU 3HepreTuyeckmx
pecypcos.

5.3 AHanus cyuiecTBytoLleli CuTyaumn, pacyeTbl 1 NPOrHO3bl Ha byayulee ybeauTeibHO NokKasbiBatoT,
4yTO peannsauunsa 6e30TX0AHbIX NPOU3BOLCTB BO BCEX OTPACAAX NPOMbILLIIIEHHOCTN BO3MOXHAa Npu YCN0BUK

7
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aKTMBHOrO MCMOMb30BaHUSA AOCTVIKEHUIA HayKM M TEXHUKW, N B NEPBYID OoYepedb XUMUYECKOW TeXHOOTUN.
OC06EeHHOCTb XMMUYECKOW TEXHOOTMM COCTOMT B TOM, YTO OHa CNOCO6GHa NpeBpaTuTb B PECYPCbl HEe TONbKO
CBOV COGCTBEHHbIE OTXOAbI, HO Y OTX0AbI APYTMX NPOU3BOACTB. B CBA3M C 3TUM XMMUSA 1 XMMUYecKas TEXHOO-
rMs CNOCOBCTBYIOT pPeLLEHUIO TakuX KOPEHHbIX Mpob6aeM oxpaHbl NPUPoAbl, Kak KOMNIEKCHOe UCNob30BaHne
CbIpbsA U yTUNN3aUUA 0TX0L0B, 06e3BpexusaHne NPon3BoACTBEHHbIX BbIGPOCOB.

5.4 Mpy pa3paboTke 1 BHeAPEHUN 6E30TXOAHbIX MPOU3BOACTB MOXHO BblAENTb P B3aUMOCBA3aHHbIX
NPUHLMNOB.

5.4.1 CucTeMHOCTb. B COOTBETCTBUU C HUM KaXApblli OTAE/bHbIN NpoLecc Uy Npon3BoACTBO paccmart-
prBaeTCcsa Kak 3/1eMEHT AUHAMWYHOW CMCTEMbI BCEr0 NMPOMbILLJIEHHOTO NPOU3BOACTBA B pernoHe u Ha 6onee
BbICOKOM YPOBHE KaK 3/1IEMEHT 3KOJ10r0-3KOHOMUYECKO CUCTEMBI B LIe/IOM, BK/IHOYaKOLLEell Kpome ?uatepuasib-
HOro NPoOM3BOACTBa U APYroli X03ANCTBEHHO-3KOHOMUYECKOWN AesATe/IbHOCTY YenoBeka, NPUPOAHYI0 cpeay
(NonynsuMm XMBbIX OpPraHM3mMoB, atMmocdepy, ruapocdepy, nutocgepy, buoreoL,eHo3bl, naHawadTsl), a Tak-
Xe yenoBeka u cpegy ero o6mtaHusi. Takum 06pa3om, MPUHLKN CUCTEMHOCTH, /ieXallnii B OCHOBE CO34aHns
6€30TX0HbIX MPOW3BOACTB, [O/DKEH Y4MTbiBaTb CYLLECTBYIOLLYHD M YCUIMBAIKOLWYCS B3aMMOCBSA3b U
B3aVM03aBNCUMOCTb NPOMN3BOACTBEHHbIX, COLUANbHbIX U NPUPOAHbLIX MPOLLECCOB.

5.4.2 KOoMNAeKCcHOCTb UCMO/b30BaHUS pECYPCOB. 3TOT NPUHLMN TpeByeT MakCMarbHOro Ucnosib3oBa-
HVS BCeX KOMMOHEHTOB CbIpbs Y NOTEHLMana aHepropecypcos. Kak n3BecTHO, NpaKkTMYeckun BCe Cbipbe ABMSEeT-
CA KOMMJIEKCHbIM, 1 B cpegHeM 6osiee TpeTU ero KoauyecTBa COCTaBAAT CONYTCTBYKOLWME 3NEMEHTHI,
KOTOpble MOTyT GbITb M3BIEYEHbI TONIbKO NPY KOMMIEKCHOW ero nepepaboTke. Tak, y)e B HacTosliee Bpems
nouyTn Bce cepebpo, BUCMYT, NaaTUHaA U NAatuHOMAbI, a Takke 6onee 20 % 30/10Ta NOAyYalT NOMYTHO Npu
nepepaboTke KOMMNIEKCHbIX PYA.

5.4.3 KomnnekcHoe 3KOHOMHOE MCMOoJib30BaHWe Cbipbs. OTOT MPUHUUN BO3BeAeH B Poccun B paHr
rocyfapCcTBEHHOI 3ajaun 1 YeTKO cchopMyMpoBaH B psiie NMOCTAHOB/IEHUIA MpaBuTeNbCTBA. KOHKpeTHble
chopMbl ero peanvsauun B NepByto ouyepenb 6yayT 3aBUCeTb OT YPOBHS opraHusalmm 6e30TX04HOro nNpouns-
BO/CTBA Ha CTaguu npouecca, 0TAe/IbHOro Npon3BoACTBa, MPOM3BOLCTBEHHOIO KOMM/IEKCA U 9KO10r0-3KOHO-
MUYECKOW CUCTEMBI.

5.4.4 LnMKknuyHOCTb MaTepuasnbHbIX NOTOKOB. K mpocTeilyM npuMepaM LMKANYHbIX MaTepuanbHbIX
NMOTOKOB MOXHO OTHECTW 3aMKHYTble BOAO- U ra300060pOTHbIE LMK/bI. B KOHEYHOM uTOre nocneposatenbHoe
npUuMeHeHue 3TOro NpuHUMNa AO/HKHO NPUBECTU K (POPMUPOBAHUIO CHayana B OTAE/IbHbIX pernoHax, a
BMOC/eACTBUM 1 BO BCel TEXHOCHepe Co3HaTeIbHO OPraHM30BaHHOIO U PEryIMPyeMOro TEXHOTEHHOT0 Kpyro-
BOpOTa BELLECTBA M CBA3AHHbIX C HUM MpeBpaLLeHunin aHeprumn. B kayecTBe adhpekTUBHbIX NyTeli hopmmposa-
HUA LMKAWYHBIX MaTepuasbHbiX NOTOKOB W PpalMOHarbHOro MCNOMb30BaHUSA 3SHEPIMM MOXHO yKasaTb Ha
KOMOMHMpPOBaHME 1 Koomnepauuio NPpon3BOACTB, a Takke pa3paboTKy U BbiMyCK HOBbIX BUAOB NPOAYKUUN C
y4yeToM TpeboBaHMi NOBTOPHOIO €€ MCNo/1b30BaHus.

5.4.5 TpeboBaHue orpaHMyYeHNss BO3LENCTBNS NPOM3BOACTBA HAa OKPYXalOLLY0 NPUPOAHYIO 1 coumanb-
HYI0 cpefy C y4eTOM MIaHOMEPHOro U LeneHanpas/ieHHOro pocta ero 06eMOB 1 3K0/10rMYeCcKoro coseplue-
HCTBa. STOT MPUHUMM B NEPBYIO O4Yepeib CBA3aH C COXpaHeHUeM Taknx NPUPOAHbLIX Y COLMabHbIX Pecypcos,
KaKk atMmocdepHblii BO34yX, BOAa, NMOBEPXHOCTb 3eM/IM, peKpeauuoHHble pecypchbl, 340pP0OBbe HaceseHus.
Peanusauus aToro npyMHuuna ocyLectsMMma Anilb B coYeTaHn ¢ 3ahPeKTUBHbIM MOHUTOPVHIOM, Pa3BUTbIM
39KOSIOTMYECKMM HOPMUPOBAHNEM 1 MHOTO3BEHHbIM yNpaBeHnem npupoAonoib30BaHNeM.

5.4.6 O6WMM NpUHLMNOM co3faHns 6e30TX04HOro NPOU3BOACTBA SABSAETCA Takke paunoHanbHOCTb
ero opraHmsauuv. OnpegenswowyMy 3aeck SBNSIOTCA TpeboBaHMe pa3yMHOro NCNoMb30BaHUsA BCEX KOMMO-
HEHTOB CbIpPbsi, MAKCMMasIbHOr0 YMEHbLUEHNS 3Hepro-, matepnan®©- n Tpyg0emMKOCTM NPOM3BOACTBA M MOUCK
HOBbIX 3KO/IOTMYECKN 060CHOBAHHbIX CbIPbEBbIX U 3HEPreTUYeCKUX TEXHO/OTUIA, C YeM BO MHOTOM CBS3aHO
CHUXEHVE 0TpMLAaTENbHOIO BO3AENCTBIS HA OKPYXaloLLLYH Cpefly M HaHeceHue el yuiepba, BKtovas CMeXHble
oTpac/vM HapoAHOro xo3sicTBa.

5.4.6.1 KoHeuHOl uenbto cnegyeT cuntarb ONTUMM3aL M0 NPOM3BOACTBA O4HOBPEMEHHO MO 3HEProTeX-
HO/TOrMYECKUM. 3KOHOMUYECKUM U 3KOSIOTMYECKMM NapameTpam.

5.4.6.2 OCHOBHbIM NyTEM AOCTMXEHNS 3TON Liesn ABAAKTCSA paspaboTka HOBbIX 1 YCOBEPLLIEHCTBOBA-
HUe CyLLecTBYIOLMX TEXHONOTMYECKNX NMPOLECCOoB 1 Npou3BoAcTB. O4HUM M3 NPUMEPOB Takoro nogxoga K
opraHu3auum 6e30TX04HOro NPOM3BOACTBA SAABNAETCA YTUAMU3ALUNSA NMUPUTHBIX OrapkoB 0TXo4a Npou3BoacTBa
CepHoli KUCNoTbl. B HacTosLee BpeMs NMPUTHbIE Orapky MOMTHOCTLI0 UAYT Ha NPOM3BOACTBO LemeHTa. OgHako
LleHHeLmne KOMNOHEHTbI MMPUTHBIX OrapkoB Mefpb, cepebpo, 30/10TO, He FOBOPS yXe 0 Xesfese, He UCMO/b3y-
I0TCAA. B TO Xe BpeMs cylecTByeT 3KOHOMWYECKM BbIrofHasA TEXHOMOrMA nepepaboTKu NMUPUTHLIX OrapkoB
(HanpvmMep, x10puAHas) ¢ nonyvyeHnem mMegu, 61aropofHbIX MeTasnioB 1 ¢ Noc/aeAyowmuM UCNob30BaHNeM
xenesa.

8
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6 HopmupoBaHMe pacxoga maTepuanoB Npu NPOoU3BOACTBE NPOAYKLUN

6.1 HopmupoBaHue 1Ucnonb3oBaHus (pacxofoBaHus, gasee — pacxoja) matepuasios nNpoBoaUTCs C
Lie/1blo yCTaHOBNEHUS UX N1AaHOBOIO KO/IMYeCcTBa, He0OX04MMOro 419 3roTOBNEHUS U3genuii n obecnevyeHns
Havnbonee paunoHanbHOro n adeKTUBHOIO UCMO/Ib30BaHWSA ChiPbsA Y MaTepyasioB B MPON3BOACTBE.

6.2 HopmwupoBaHWi0O nognexar Bce BUAbl CbipbA U MaTepuanoB, WCNOMb3yeMbIX NMPU NPOU3BOACTBE
npoaykuun n okazanum ycnyr (FTOCT 14.322).

6.3 HopmupoBaHue pacxofa MatepuasioB BK/IOHAET peLleHne cneayowmx saay:

- aHanv3 Npoun3BOACTBEHHbIX YCN0BUI NOTpebeHna maTepuanos 1 faHHble NepefoBbiX OTeYeCTBEH-
HbIX 1 3apy6EXHbIX NPeNPUSATUIA, BbINYCKAOLLMX aHaN0TUYHbIE U3aenus;

- ycTaHOB/IeHVe 1 BHeApeHne 0Tpac/eBblX HOPM pacxoAa MaTepnanoB Ha OCHOBE Hay4YHO-060CHOBaH-
HbIX NPON3BOLCTBEHHbLIX HOPMATUBOB:

- KOHTPO/Ib MPOrpeccMBHOCTU M/IAHOBbLIX HOPM pacxoja maTepuanos W CO6MIAEHUS HOPMAaTUBOB
pacxoga martepuasioB B NMPOV3BOACTBE, MPW NAaHWpPOBaHUW, yyeTe MaTepuasbHbIX 3aTtpar U martepuaib-
HO-TEXHWYECKOM O6ecneyeHnm Npon3BoACTBa;

- BbINOJIHEHVE TEXHUYECKUNX N OpraHn3aLMoHHbIX MeponpusaTuii, obecneunsatLLnx 6onee paunoHasb-
Hoe ¥ athdhekTMBHOE NCMNOMNb30BaHNE MaTEPUASIOB:

- nepvoanyecknii NnepecMoTp HOPM pacxoja MaTeprasioB C Le/bio CHUXEHWS yAeNbHO maTepnanoem-
KOCTW U3fennsa Ha oCHOBe 065A3aTeNIbHOro BHeAPeHNA 6€30TX0AHbIX U MaJIOOTXOHbIX TEXHO/IOTMYECKMX MpPo-
LLeccoB Mpu U3roTOBMEHUUN U3AENUA C yYETOM COBEPLLUEHCTBOBAHUA UX KOHCTPYKUUU U OOCTUXEHWUIA HayKu,
TEXHWKW, TEXHOMIOTMN U NepeAoBOro onbiTa, 06ecneyrBaloLL VX BbINONHEHNE 3a4aHUIA MO CpeAHEMY CHUXEHMIO
HOpM pacxofa MaTepuanos B ob6ecrneyeHne pecypcocbepexeHns, B TOM YuCie U 3a cYeT UCNO/b30BaHuA
0TXO,0B A5 NOSYYEHNSA U3 HUX BTOPUYHOTO CbIpbS;

- BHeApeHne MasiooTXOAHbIX N 6€30TX0AHbIX, B T.4. aAANTUBHbIX, TEXHOMIOTWI CO CHUXEHNEM HeraTue-
HOM Harpy3Kku Ha OKpY>XatoLLLyto Cpefy, UTO OTPaXatoT B 3KO/IOTMYECKO NOIMTIKE NpeanpuaTns, ohopmasemoli
B COOTBETCTBUYM C nonoxeHuamu FTOCT P 55834.

6.4 Knaccudmkaumsa Hopm pacxoga matepuana — no FOCT14.322.

6.5 KaknpaBuno, NCnonb3yloTcs criefytoLne OCHOBHbIE NoKasaTen Nos1Ie3HOro NCNob30BaHNS Cbipbs
1 MaTepuasnos:

- KO3(hPULMEHT NCNO/b30BaHNS;

- KO3ahpUUMEHT packpos;

- pacxofHbln KO3 PULMEHT;

- BbIXOA NPOAYKTA,

- K0athhMLMEHT N3BNEYEHNA NPOAYKTA U3 UCXOAHOTO ChIPbS.

6.6 TlMokasaTesnin NOME3HOro MUCMOJIb30BaHUSA CbIPbA U MaTEpPUanoB CyXaTt A8 OUEHKM YPOBHSA Mpo-
rPECCMBHOCTM YCTaHOB/IEHHbIX HOPM Pacxofa Cbipba U MaTepuasnos Ha NPOU3BOACTBO eANHULLbI NPOAYKLUN 1
3KOHOMUWYHOCTW KOHCTPYKLMW U3aennii (No CpaBHEHWIO C AOCTUTHYTbIM YPOBHEM COOTBETCTBYIOLLMX NOKa3arte-
nei 06pasLoB NepesoBoii 0TEHYECTBEHHON 1 3apy6exHON TexHWkM). OHM onpeaensitTCs OTHOLWEHMEM COOT-
BETCTBYIOLMX HOPM pacxofja Ha eAuHuuy usgenusa K BbiGpaHHOMY napameTpy, ero TexXHWYecKol
XapakTepucTuku (HanpMMmep, MOLHOCTb, FPy30M04beMHOCTb, MPON3BOANTENBHOCTD).

6.7 MeTogabl pa3paboTku HOpM pacxoja MmaTepuasios.

6.7.1 Ona pa3paboTkm HOPM pacxoga marepuana MCMnosb3yeTcA pacyeTHO-aHaIMTUYECKUA wunu
ONbITHbI METOAbI.

6.7.2 Tpu pacyeTHO-aHaNUTMYECKOM MeToZe HOpPMbI pacxofa maTepuana paspabarbiBatloTCA Ha OCHO-
BE MPOrpeccuBHbIX Nokasatesieil UCNO/b30BaHMSA mMaTtepuasa U yCTaHOBMEHHOIO HACTOSLWMUM CTaH4apToM
cocTaBa HOpM.

6.7.3 TMonesHblil pacxog MaTepuana, NPUHMMaeEMbIii 3a OCHOBY NpK pacyeTe, ycTaHaB/IMBAKOT N0 HOMU-
HaNbHbIM pasmepam fieTann C y4eToM cpefHel BeNnUnHbI 4oMycKa Ha pasmep.

6.7.4 OCHOBHOW UCXO4HOW UHgOpMaLmeli Npu pacyeTe HOPM pacxofa MaTepuasios SBIATCS;

- YepTexwu getanei (kapTbl packpos), C60pOYHbIX e4nHNL, cneymndurKaumm,

- TeXHONornyeckne fOKYMEHTI,

- HOpMaTVBbl pacxofja marepuasioB Ha efuHuLy obpabaTbiBaemMoil NOBEPXHOCTU, AJ/INHBI, MacChl Un
ApYyrux napameTpos;

- HOpMaTVBbl OTXO0B 1 NOTEPD.

6.7.5 OnNbITHbIN MeToA pa3paboTkm HOPM pacxofa MaTepuanoB 3ak/lovyaeTcs B onpeaeneHun satpat
maTtepuanos, He06XOAMMbIX 418 NPOU3BOACTBA N3AeNNiA, HA OCHOBE JaHHbIX N3MEepPeHuii MoNe3HOro pacxoaa,
TEXHO/IOTMYECKMUX OTXOAOB W NOTepb, onpefenseMbiXx B 1abopaTOpHbIX YCNOBUSAX WAW HENOCPeACTBEHHO
B YCNOBUAX NPOU3BOACTBA.
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6.7.6 [Mpy HOpMMPOBaHUK pacxoga maTtepuanos cregyeT UCXOANTb U3 YC/I0BUA 0653aTe/IbHOro naaHo-
BOr0 BHEZPEHUS NMPOrpecCrBHOM TEXHOIOTUN, B TOM Yncie 6€30TXOAHbIX 1 MaSIOOTXOAHbIX TEXHOMOMMYECKUX
npoLeccos.

6.7.7 YpoBeHb BHeApeHus 6e30TX0AHbIX U ManoOTX0A4HbIX TEXHOOMMYECKMX NPOLECCOB AO/KEH ObITb
06bEKTOM €XerofHoro NN1aHMpoBaHNs Ha MPOMbILLIEHHOM NPeANPUATUAN.

6.7.8 lMporpeccnBHOCTb TEXHOOTMYECKNX NPOLLECCOB AO0/HKHA OLLEHMBATbCHA YPOBHEM 06pasyembix
TEXHONOTNYECKNX OTXOA0B OT NEPBUYHBIX CbIpbS Y MaTeEpPUaoB.

6.8 Cyb6bektaM X035MCTBEHHOWN AeATeNbHOCTU NPU BHEAPEHUN MaioOTXOAHbIX TEXHONOIUiA Leneco-
06pasHo ncnonb3osBatb nosoxeHns FOCT P 55103:

- pekoMeHfauun no 3PEKTUBHOMY YNpaB/ieHNO MNpoueccaMmy WCNOMb30BaHWUA MaTepuasibHbIX
pecypcoB npu paspaboTke (MPOEKTUPOBAHMIN) N34ENUNIA U NOCTAHOBKE NPOAYKL MU HA NPOM3BOACTBO:

- MONOXEHUA NOSIMTUKN pecypcocbepexeHns Ha NpeanpusaTun, NnponssBoasaLLeM NPOoAYKLUIO (CM. Takke
nonoxeHua FOCT P 55833 n FOCT P 55834);

- HanpasneHvs 3h(PEKTUBHOTO ynpas/ieHNa MaTepuasibHbIMU U IHepreTMyeckMmMmn pecypcamu npu
N3roTOB/IEHWM U3AENNIT C MUHUMI3aLMeli 06pa30oBaHNs 0TXOL0B M HEraTMBHOTO BO34,EMCTBUS HA OKPYXXAKOLLYHO
cpepy:

- no athhekTMBHOMY 06paLLeHnto ¢ 0TXo4amMu NPOM3BOACTBA HA 3Tanax M TEXHOI0rMYECKOro LuKna.

6.9 lMpu ycTaHOBNEHUN KpuTepueB BblbOpa nokasaTeneil matepuanoeMKocTu n matepmanosaddck-
TUBHOCTU CcniefyeT PYKOBOACTBOBATLCA MOJIOXEHUSAMU, yCTaHOB/IEHHbIMK B TOCT P 56615.

7 ManooTxonHble N 6€30TX04Hble TEXHOMOINN

7.1 MnaHoMepHOe NpuMeHeHne 6e30TX0AHbIX U MaIOOTXOAHbIX TEXHOMNOMMI — BaXKHOE HanpaB/eHne
3aLUTbl OKPYXatoLLei cpefbl OT HeraTVBHOTO BO3eNCTBUS NPOMbILLIEHHbLIX OTXOA0B.

7.2 ManooTtxoAHas TEXHOMNOIMA ABAAETCA NPOMEXYTOUHbIM 3TanoM npu co3gaHnm 6e30TX04HOro Npo-
nssogcTea. Mpy ManooTxoAHOM NPOM3BOACTBE BpefHOe BO3AeiCTBIE Ha OKPYXKaloLLyto cpeay He npeBbiliaeT
[0NyCTUMbIEe YPOBHM, HO M3-3a& TEXHUYECKUX, IKOHOMUYECKNX MU OpraHn3aLMOHHbIX NPUYMH Y4acTb CbIpbA U
mMaTepuanoB NpeBpaLLaeTcs B 0TX04bl U HANpaBseTcs Ha AINTeIbHOe XpaHeHue.

7.3 KOCHOBHbIM 3afa4aM peasim3alm MasiooTX0AHON N 6€30TX04HON TEXHOIOTNIA OTHOCATCS:

- nonHas nepepaboTka CbipbA N MaTepMasioB C UCNOIb30BaHVEM BCEX KOMMNOHEHTOB Ha 6a3e co3gaHus
HOBbIX 6€30TX0HbIX NPOLECCOB;

- co3gaHne 1 BbiNyCK HOBbIX BUAOB NPOAYKLMU C UCMONb30BaHNEM TPe6oBaHW NMOBTOPHOrO UCNO/b-
30BaHWA OTXOA0B;

- nepepaboTka 0TX0A40B NPOU3BOACTBA Y NOTPEe6NEHNA C NoTyHeHMeM TOBapHON NpoayKuuv nnu nroéoe
3ahheKTMBHOE KX NCNOMb30BaHMe 6e3 HapyLIeHUs 3KOM0rM4Yeckoro paBHOBECHS:

- MCNOJMIb30BaHNe 3aMKHYTbIX CCTEM NPOMbILLIEHHOTO BOAOCHAGXEHNS;

- co3gaHne 6e30TXOAHbIX TeppUTOPUAsIbHO-NPOU3BOACTBEHHbIX KOMMIEKCOB W 3KOHOMWUYECKUX
pervoHoB.

7.4 Bo Bceli COBOKYMHOCTM paboT, CBA3aHHbIX C OXPaHO OKpyXatoLei cpefbl 1 paLmoHanibHbIM 0CBOe-
HWEM NPVPOLHbLIX PECYPCOB, HEOBXOAUMO BbIAEMNTb [/1aBHble HanpasB/ieHNs co34aHnsa Maso- 1 6e30TX04HbIX
NPOV3BOACTB, KKOTOPbIM OTHOCSTCS:

- KOMMNJ/IEKCHOE NCMO/1b30BaHNe CbiPbEBbIX M 9HEPTreTUYECKNX PeCcypCcoB;

- YCOBEPLUEHCTBOBaHME CYLECTBYIOWMX U pa3paboTku NPUHLUNMANBHO HOBbIX TEXHOJI0MMYECKUX
npoL,eccoB 1 NPOM3BOACTB M COOTBETCTBYHOLLEr0 060pyA0BaHUS;

- BHeJpeHue BOAO- 1 ra30060pOTHbLIX LMKMOB (Ha 6a3e 3hheKTUBHBIX ra30- M BOAO0YNCTHBIX METOL0B);

- Koornepauwusi NPOM3BOACTBA C UCMO/Ib30BaHNEM OTXOL0B OAHUX NPOU3BOACTB B KAYECTBE ChIpbs AN1A
APpYrux 1 co3faHnsa 6e30TX0AHbIX NPON3BOACTBEHHbIX KOMMIEKCOB.

7.5 Mop 6€30TX0f4HbIM NPOU3BOACTBOM MOHMMAETCA COBOKYMHOCTb TEXHOMIOrMYECKMX NPOLEeccoB No
N3B/IEYEHNIO NOJIE3HbIX KOMMOHEHTOB U3 MPUPOAHBIX PECYPCOB A5 YA0BNETBOPEHNUA MaTeprasbHbIX UAYX0B-
HbIX MOTpebHOCTeli YenoBeyeckoro obLiecTBa, B KOTOPbIX NocnefoBaTefnlbHO ob6ecneymBaeTcs NOJSHoe
ncnonb3oBaHue BelecTsa (TBEPAOro, XXUAKOTO 1 ra3o06pasHoro) u aHepruv NM60 B pamkax NPON3BOACTBEH-
HOW fesATeNbHOCTM YesioBeka, IM60 NyTeM UX BK/TOYEHWSA B MPUPOAHbIV re0bMoXnMnyeckunii npoLecc.

7.6 MpuHuMnuanbHoe pasnuune Mexay 06blYHON 1 6e30TX0AHOM TEXHOMOTMAMN Ha NPUMEpPE FrOPHOI
NPOMbILLIEHHOCTY [7] nOKa3aHo Ha pUCYHOK 7.1.
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PucyHok 7.1 — O6blyHasn (a) n 6e3oTxogHas (6) TexHoNOrMyeckne cxeMbl OCBOEHUS Heap

7.6.1 WNpesacospaHna 6e30TX0AHOrO (3K0M0rM31PpOBaHHOr0) rOPHOTo NPON3BO/CTBA 3aK/N0HaeTCs B pas-
paboTke 1 peannsauun MeTofoB 1 CPefCTB, CO34aHNM COOTBETCTBYIOLLEr0 OpraHn3aLMOHHO-3KOHOMUYECKOro
obecrneyeHns, NO3BO/ALLMX BNUCATbL COBPEMEHHOE TOPHOE NPOM3BOACTBO (FTEOXVMUNYECKN OTKPLITYIO CUCTe-
My C KpaiiHe HWU3KUM KO3h(ULMEHTOM BbIX0Aa rOTOBOV MPOAYKUMW HA eAVHULY UCMONb3YEMbIX MPUPOSAHbIX
pecypcoB) B MPUPOAHbIV reOXMMUYECKNIA KpYroBOPOT, NPEBPATUB €70 TEM CaMbIM B FTEOXMMUYECKN 3aMKHYTYIO
NPON3BOACTBEHHYIO CUCTEMY.

7.6.2 3amKHyTOe 3KO/I0OTM3MPOBaHHOE T[OpHOEe MNPOM3BOACTBO OCHOBbLIBAETCA Ha C/efyloLmx
npuHumnax:

- MWUHVMYM MOTepb BELLECTBA Y IHEPTNW Ha CTAANAX UX U3BATUSA U3 NPUPOLHON (3KOIOTMYECKOI) cucte-
Mbl 1 MOCNeayoLero UCnosib30BaHnsa B rOpHOM MPOU3BOLCTBE;

- MakcMMyM NpUMeEHEeHUs 0TXOL0B rOPHOro NPoOuN3BOACTBA (BELLECTBA U 3HEPTUI) B PYTUX XO35SNCTBEH-
HbIX CMCTeMax W 415 BOCCTAHOBEHUS HAPYLLEHHOT0 3KO/1I0TMYECKOro paBHOBECUSA NPUPOLHO CUCTEMbI.

7.7 Byfyuvn BbiBEEHHbIMU U3 MPOMbILLIEHHOTO NMPON3BOACTBA B OKPYXaloLLylo cpefy, OTX0A4bl CO Bpe-
MEHEeM TepsiloT CBOW Nosie3Hble CBOMCTBA. BaxHO nepepabaTbiBaTb OTXOAbl B MeCTe UX 06pa3oBaHUs U B
MOMEHT BO3HUKHOBEHUSA. YeM fasibliue yaansaTcsa oTXo4bl OT MecTa ux o6pasosaHus, Tem 60/ibLue YCN0XHSA-
eTcs aTa 3ajava, noka Ha KakomM-To atane CTaHOBUTCSA NPakTMYeCKn HeoCyLLeCTBMMON. [103TOMY B YC10BUAX
9KOJ1I0rMYECKO HaNPsXKEHHOCTM NO NPUYMHAM He pecypcocbeperaroLei X03aiCTBEHHON iesiTeNIbHOCTN BHE -
peHue MasiooTXOAHbIX, @ B NepcnekTnee 6e30TX0AHbIX TEXHONOTNI A — OCHOBA YCTONYMBOrO PasBUTUS.

8 OueHka 6e30TX04HOCTU N MasiIoOTXO4HOCTU NPOU3BOACTB

8.1 B cooTBeTCcTBMM C AeicTBylOWMM B Poccun 3akoHoAaTenbCTBOM, NPeanpuATus, Hapyllawolme
caHVTapHbIe 1 3KOSIOTMYECKMEe HOPMbI, HE UMEIOT NpaBa Ha CyLlecTBOBaHMe W AO/KHbI OblTb PEKOHCTPYUPO-
BaHbl UIN 3aKPbITbl, T. €. BCE COBPEMEHHbIE NMPeAnpuUATUA AO/DKHbI 6bITb (CTaTb) MasoOTXOA4HbLIMU U 6€30T-
XOZHbIMU.

8.2 EfuHbIX KpuTepues 6€30TX04HOCTMN /15 BCEX OTpac/ieli MPOMBbILLIEHHOCTU B HACTOsLLEee BpEMS He
CylecTByerT.

8.3 be3oTxofHas TeXHos10rMs — 370 uaeanbHas Mojesb NPou3BoACTBa, KoTopas B 60/bLLINHCTBE CIy-
4yaeB B HaCTosLLee BPeMs peann3yeTca He B NOJIHOV Mepe, a NNLb YacTUYHO (0Tclofa CTAHOBUTCA ACHBIM U
TEPMUH «Manioo0TX0AHAsA TEXHONOMMA»). OfHAKO NMEeTCs NPYMepPbI MONHOCTbIO 6€30TXOA4HbLIX MPOVN3BOACTB:
Tak. B TEYEHUE MHOTMX neT BonxoBckuii 1 MukaneBckuii (JlIeHUHrpagckas 061acTb) rMHO3EMHbIE 3aBOAbI
nepepabartbiBalOT HeheNNH Ha rMMHO3EeM, coay, noTall U LeMeHT No npakTuyeckn 6e30TX0AHbIM TEXHONOMM-
yeckuMm cxemam. Mpuuem akcnayaTaunoHHble 3aTpaTtbl Ha NPOVU3BOACTBO INIMHO3eMa, COAbl, NnoTalla 1 LeMeH-
Ta, nofly4yaembix 13 HehesIMHOBOTO Cbipbs, Ha 10— 15 % Huxxe 3aTpat npy Noay4YeHUn 3TUX NPOAYKTOB APYTMMM
NPOMbILLSIEHHBIMY cnoco6amu.
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8.4 BO3MOXHbl crefgylolme noaxofbl K OLeHke cTeneHn 6e30TX04HOCTU U MasoOTXOAHOCTU NPOous-
BO/ACTB:

a) cTeneHb UCMOMb30BaHUA NPUPOAHbIX PeCypCoB;

6) OTHOLIEHWE BbIXOAA KOHEYHOW NPOAYKL MM K Macce NoCTYNMBLLEro Cbipbs 1 NonydgabprkaTos;

B) KO/JIMYECTBO OTXOA0B, 06Pa3yoLLUXCS Ha eAVHULY NPOAYKLUN.

8.5 B nepBOoM NpuBGAMXEHUN ANA NpaKTUYeCcKux uenein B page ApYrux matepuanoeMkux oTpacnei
X0351CTBa 3HaYeHne koathdrLmeHTa KOMNIEKCHOCTU, paBHOE 75 % 1 BbilLe, MOXHO NPUHATL B KAYECTBE KOMN-
YeCTBEHHOr0 KpUTEPNs MasiooTXo4Horo, a 95% 6e30TX04HOro Npon3sBoAcTBa. MNpr aTomM 06A3aTeNbHO [O/MKHA
YyUMTbIBATLCA TOKCUYHOCTb OTXOA0B.

8.6 PacuyeT cTeneHun 6€30TX04HOCTM NPOU3BOACTBA TpebyeT BBOAA NONPaBKN HA TOKCUYHOCTb OTXOA0B.
HeBO3MOXHO, HanpvmMep, CONocTaBATb OTXOAbl COA0BOrO NPOV3BOACTBA U OTXOAbI raslbBaHNYECKUX LLEXOB,
ncxoAs TONbKO U3 Macchl 0TX0f0B. OfHAaKo Ha cTafuu NPOeKTUpOBaHUA 415 NpefBapuUTebHOro conocTas-
NeHNA pPasINYHbIX TEXHOIOTMYECKNX CXeM, BbiMyCcKaroWwmX NPOAYKUMI0 OAHOTO 1 TOTO Xe B1Aa, MOXeT ObiTb
MCMONb30BaH NPUGAVKEHHbIV KPUTEPUIA.

8.7 B psage oTpacnei npoMbINEHHOCTN Poccun yxe NMerTca KoIMyecTBEHHbIe NokasaTesin OLEeHKU
6e30TX04HOCTK. Tak, B LBETHOW MeTa/1lypry LUMPOKO NCNOJb3yeTcs KOaPdULMEHT KOMNIEKCHOCTH, onpeje-
nsemble Aoneli NonesHbix BeWeCTB (B %), N3Bnekaemblx 13 nepepabaTbiBAEMOro Cbipbs N0 OTHOLLIEHWIO KO
BCEMY €ro KOJIM4eCcTBY; B psifie C/lyvyaeB OH yxe npesbiwaeT 80 %.

8.8 B yro/fbHO  NPOMbIWIEHHOCTM BBeAEH  KO3(hhuLUMeHT 6e30TXOLHOCTM  NPOU3BOACTBA:
K6n = 0,33 x (K6T + K6x + Kobr), rae K6T. Ko, K6r koathprLMeHTbl NCnosib30BaHs COOTBETCTBEHHO NOPOAHI,
o6pasytoLyeiica npy ropHbix paboTax, NONyTHO 3abupaemoil Boabl Npu Aobblve yrns (CnaHua) u ncnosb3oBa-
HUS NMblN1Era3oBbIX OTXOA0B.

8.9 Kak n3BecTHO, f06bIYa YINIA ABNAETCA O4HUM U3 CaMblX MaTepuasioeMK/X 1 9KOOrMYeCKn CNOXHbIX
B HAPOAHOM X035icTBe npoLeccos. [1a1s 3Toll 0Tpac/n yCTaHOB/IEHO, YTO NPOM3BOACTBO SIBNSETCA 6€30TX0s-
HbIM (NpaBubHEE Mano0TXOAHbIM), eC/In K03 drLuneHT 6e30TX0AHOCTY NpeBbiwaeT 75 %. B cnyyae ncnonb-
30BaHVs OTBA/IOB MPOLWbLIX /IET. HapsA4y C BHOBb 06pasytoLeiics nopoaol, koahuumMeHT KOMMNIEKCHOCTMN
(6e30Tx04HOCTUN) MOXET 6bITb 601ee 100 %.

8.10 MoHATVe 6e30TX0AHOCTY 3aTparveaeT He TO/IbKO MPOM3BOACTBEHHbIN NPOLLECC, HO TAKXe N KOHeY-
HYI0 MPOAYKLMIO, KOTOpas A0/HKHA XapakTepn3oBaTbes;

- [ONTMM CPOKOM CAyX6bl U3genuii;

- BO3MOXHOCTbI) MHOTOKPATHOMO UCMO/Mb30BaHNS;

- NPOCTOTOI PEMOHTA;

- NIerkocTbio BO3BPALLEHUS B NPON3BOACTBEHHbIN LMK UNW NepeBefeHns B 9KONormyeckn 6es3speHyto
chopmy nocne BbiXxofa 13 CTPos.

9 Tp66OBaHI/IFI K ManooTXO04HbIM N 6630TXO,D,HbIM npounseoacrteam

9.1 Ha nyTW COBEpLUEHCTBOBAHUS CYLLECTBYIOLMX N pa3paboTkM NPUHLUNNANLHO HOBbIX TEXHOMNOMU-
YecKnx NpoLeccoB B Hanpas/eHUAX MasloOTXOAHOCTU M 6e30TXOAHOCTU Heobxoaumo cobnfeHve paja
06X TpeboBaHwmi;

- ocyuecTBneHne NPon3BOACTBEHHbIX MPOLLECCOB NPV MUHUMaIbHO BO3MOXHOM YMC/le TeXHooruyec-
KnX cTaguii (annapartos), NOCKO/IbKY Ha KaXA0M 13 HUX 06pa3yroTCsa OTXO0Abl, Y TEPSAETCS CbIpbE;

- NMPUMEHeHMe HenpepbIBHbIX MPOLLECCOB, NO3BONALWMX Hanbonee ahheKTUBHO NCNOb30BaTL Cbipbe
1 3Hepruio;

- yBenuyeHwue (40 ONTUMyMa) eAVHUYHON MOLLHOCTM arperaTos;

- WHTeHcumkaums Npon3BOACTBEHHbIX MPOLLECCOB, X ONTUMM3ALMA N aBTOMAaTH3aLus;

- co3faHne 3HeproTexHosorMyeckmx npoueccos. CoyeTaHne 3HeEpPreTVku C TEXHOMOrMen nossonseT
nosHee UCNoMb30BaTb SHEPTMI0 XMMUYECKUX NPeBpalLLeHnii, 3KOHOMUTb SHEPropecypcehbl, Cbipbe 1 MaTepurabl
nyBenmumBaTb NPOM3BOANTENBHOCTL arperatos. [pUMepoM Takoro NPOM3BOACTBA CNYXUT KPYNMHOTOHHaXKHOE
NpPoOu3BOACTBO aMMUaka No 3HeProTexHoOI0rMYeCcKoi cxeme.

9.2 Tpe6oBaHua nNpu paspaboTke pasNNyHbIX ManoOTXOAHbIX NPOU3BOACTB NpPeAcTaB/eHbl B MPUIo-
XeHun B.
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Mpunoxexve A
(cnpaBoyHOe)

OCHOBHble Hanpas/ieHNs peann3auunm MasooTXOAHbIX TEXHOIOTUNA
B psfe oTpacneli NpoOMbILWEHHOCTH

B faHHOM NpUNOXeHUN NpefcTaB/ieHbl OCHOBHbIE HanpaB/ieHNs BHEAPEHNSA MAanoOTXO4HbIX TexHonoruii B oTaenb-
HbIX OTPaCMAX MPOMbILLI/IEHHOCTU.

A.1l 3HepreTuka

B aHepreTuke HEO6X0AMMO LUMPE UCMO/b30BATH HOBbIE CMOCO6bLI CXXUraHusi TOMIMBA, HANPUMep, Takme, Kak Cxura-
HVE B KMMsILLEM C/I0e, KOTOPOe CMOCOGCTBYET CHUKEHUIO COAEPXAaHNS 3arpsa3HAIoLLUX BELLECTB B OTXOAAL X rasax, BHea-
peHne pa3paBoToK MO OUUCTKE OT OKCUAOB CEPbI 1 a30Ta ra3oBbiX BbIGPOCOB; 406UBATLCS IKCMIyaTALUN MbIIIEOYNCTHOTO
060py0BaHMA C MaKCUMasbHO BO3MOXHbLIM KM J,. npu aToM 06pasyiollyiocsi 301y 3 peKTUBHO UCNO/b30BaTL B KayecTse
CbIpbs MPU NPOU3BOACTBE CTPOUTE/bHBIX MATEPUASIOB U B APYTMX NPOU3BOACTBAX.

A.2 TopHas NPOMbILINEHHOCTb

A.2.1 CopepxaHue NnoHATUA «6e30TX04HOE rOPHOE NPOU3BOACTBO» MOXHO ONpPefeNnTb Kak KOMMIeKkc Meponpus-
TUi HayYHO-TEXHUYECKOro U OpraHun3aunoHHO-9KOHOMUYECKOTO XapakTepa, MPOBOAMMbIX Ha BCEX CTaAuAax [0ObIYW U
nepepaboTKM NOJIE3HbIX UCKOMAeMbIX 1 06ecneynsaroLMx NOJIHOE UCMNO/b30BaHe MUHEpasbHbIX PECYpCOB U 3HEprun
NM60 HenocpejCcTBEHHO B CAaMOM FOPHOM NMpPOW3BOACTBE, MM60 NyTeM WX BKAOYEHWUS B NPUPOAHbIE reobnoxnMmyeckne
npoueccsl.

A.2.2 B ropHoi NpOMbILWAEHHOCTN HEO6XOANMO;

- BHeApsATb pa3paboTaHHble TEXHOIOTUN MO NOMIHON YTUAN3aLUMM OTXOA0B, Kak NPy OTKPbITOM, Tak ¥ NPy MOA3EMHOM
cnoco6ax f06bl4M MOSIE3HbIX UCKONAEMbIX;

- LIMpe NPUMEHATb reoTeXHO0rMyeckne MeTobl pa3paboTkn MecTopoXAeHN NONEe3HbIX MCKONaeMbIX, CTPeMsChb
npvi 3TOM K M3BJIEYEHUNIO HA 3EMHYI0 NOBEPXHOCTb TO/ILKO Lie/IEBbIX KOMMOHEHTOB;

- ucnonb3oBaTh 6€30TX0AHbIe MeToAbl 06oraleHns u nepepaboTkn NPUPOAHOTO CbipbsA Ha MecTe ero 4o6bIun;

- LIMpe NPUMEeHATb rMgpomMeTanaypruyeckne MeTogpl nepepaboTkm pya.

A.2.3 YcnewHoe pelieHne aTuX Npo6aem no3sosuT;

- MONYyYnTb [ONOSTHUTE NbHbIE 06BEMbI ChIPbS;

CHU3UTb N NepeHecTu Ha 6onee OTAANEHHbIEe NEPUObl PACX0Abl HA OCBOEHME HOBbIX CbipbEeBbIX PaioHOB.

- CTabwunmanposaThb LeHbl Ha MUHEpabHOE Cbipbe;

- CyLW,eCTBEHHO YMEeHbLUNTb MacluTabbl BO34eNCTBMA TOPHOro NPOMN3BOACTBA Ha OKPYXaloLylo cpeay v TeM caMbiM
co3patb ycnosusa ansa adpekTMBHOrO NPeoAoIeHNA HeraTuBHbIX TEHAEHLMNI pa3BUTUS MUHEpPanbHO-CbipbeBOli 6a3bl 1
ropHO-A06bIBaloLW el NPOMBbILLIEHHOCTHU.

A.2.4 Tpob6nema 6€30TX0AHOI0 rOPHOrO NPOU3BOACTBA BO MHOTOM peluaeTcs Npu KOMMAEKCHOM MCNONb30BaHUmn
MWHEpanbHOro CbipbA 1 OTX0A0B ero nepepaboTkm (7).

A.3 Metannyprus

A.3.1 8 uyepHOW U LBETHOW MeTannypruu npu CO3AaHUW HOBbIX NPEANPUATUIA N PEKOHCTPYKLUN AelCTBYOLMX
Npon3BOACTB HEOGXOAMMO BHEAPEHNE 6E30TXOAHbIX U MAsIOOTXO4HbIX TEXHONOTMYECKUX NPOLLECCOB, 06ecneunBaroLLLnx
3KOHOMHOE, paLnoHasribHOE UCMONb30BAaHNE PYAHOTO ChIpbs:

- BOB/EYeHMe a nepepaboTky razoo6pasHbIX, XUAKUX N TBEPAbIX OTXOA0B NPOMU3BOACTBA, CHUXEHUE BbIGPOCOB 1
c6pPOCOB BPeAHbIX BELWECTB C OTXOAAL MMM ra3aMun 1 CTOYHbIMU BOAAMM;

- npy fo6blue 1 NepepaboTKe Py YEPHbIX U LBETHLIX METaN0B WNPOKOE BHEAPEHUE UCMNO/b30BAHNSA MHOFOTOH-
HaXHbIX OTBaJIbHbIX TBEPAbLIX OTXOA0B FOPHOrO U 060raTUTENILHOrO NPOU3BOACTBA B KAYECTBE CTPOUTENIbHbLIX MaTepua-
/0B, 3aKNafK1 BbIpaGOTAHHOrO NPOCTPAHCTBA LIAXT, JOPOXHbIX NOKPLITUA, CTEHOBbLIX G/TOKOB Y T. . BMECTO CNeunanbHo
[06bIBaEMbIX MUHEPasIbHbIX PECYPCOB;

- nepepa6oTka B MOSIHOM 06beMe BCEX JOMEHHbIX U (DePPOCN/IaBHbIX LLIIAKOB, a TAKXKe CyLeCcTBEHHOE YBe/IMyeHne
MaclTaboB nepepaboTKu cTanennaBu/bHbIX WAAKOB W LWAKOB LBETHON MeTannypruu.

- peskoe COKpalleHWe pacxofoB CBeXeil BOAbl M YMeHbLUEHMe CTOYHbIX BOZ MyTem AasibHelilero passuTtus v
BHeApPEeHUs1 6e3BOJHbIX TEXHOIOMMYECKMX NPOLLECCOB U 6ECCTOUYHbIX CUCTEM BOAOCHAGXKEHUS.

- nosblWweHne 3hPEKTUBHOCTA CYLLECTBYIOLWNX U BHOBb CO3/iaBaeMblX MPOLECCOB yNaBNUBaHNA NMOGOUYHBIX KOM-
NOHEHTOB M3 OTXOASALLMX Fa30B U CTOYHbIX BOA;

- WMPOKOE BHEAPEHME CyXnX CNOCOGOB OYNCTKM ra3oB OT NbIN AN1A BCeX BUL0B MeTanypruieckux npou3BoACTB 1
n3blckaHue 60/1ee COBEPLUEHHbIX CMOCOBOB OUYNCTKN OTXOASLLUX ra3oB;
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- yTunmsauus cnabbix (MeHee 3,5 % cepbl) cepocofepxallinx ra3oB NnepeMeHHOro coctaBa NyTeM BHEAPEHUS Ha
npeAnpuATUAX LBETHOW MeTannyprun acekTBHOro cnoco6a OKUCNEHUS CEPHUCTOrO aHrngpuaa a HectaynoHapHOM
pexviMe [BONHOro KOHTAKTUPOBAaHNS;

- Ha npeanpuATUAX LIBETHOI MeTannyprum yckopeHune BHeApeHns pecypcocbeperatoLmx aBToreHHbIX NpoLeccoB u
BTOM YKC/e NaBKv B XXWAKOM BaHHEe, YTO MO3BOINT HE TO/IbKO MHTEHCU ML MpOBaTh NpoLecc nepepaboTkM Cbipbs, YMEHb-
LWNTb Pacxoj 3Hepropecypcos, HO U 3HAYUTENbHO 03[,0POBUTbL BO3AYLUHbIV 6acceiiH B paiioHe AelicTBUA NpeanpuaThii 3a
cyeT pe3Koro cokpalieHns o6bema 0TXO0AAWMX ra3oB U MOYUNTb BbICOKOKOHL,EHTPYPOBaHHbIE cepocogepxatlme rasbl,
ncnonb3yemble BNPON3BOACTBE CEPHOI KNCNOTbI M 3N1eMeHTapHOl cepsl;

- pa3paboTka W WUPOKOE BHEAPEHMEe Ha MeTasslypruyeckux npeanpuaThAaX BblCOKOI((PEKTUBHOTO OYMCTHOrO
o6opyf0BaHNA, a Takxe annapaTtoB KOHTPO/A pasHbix NapaMeTPOB 3arpPA3HEHHOCTY OKpyXaloLieli cpeabl;

- b6bicTpeiiwasn pa3paboTka 1 BHEAPEHNE HOBbIX MPOrPEeCCUBHbBIX MaNOOTXOAHbIX M 6€30TX0AHbIX NPOLLECCOoB, NMes
B BUAY 6€3/J0MeHHbIi 1 6€CKOKCOBbI MPOLLECChl NOMYYEeHUS CTanun, MOPOLLKOBYIO MeTasypruio, aBToreHHble npouecchbl
B UBETHOW MeTannyprum u Apyrne MnepcnekTUBHblE TEXHOMOrMYeckre MnpoLecchl, Hanpas/eHHble Ha YMeHblUeHue
BbIGPOCOB B OKPYXalolLLyto cpeay;

- pacwumpeHne NpuMeHeHUs MUKPOINEKTPOHUKN, ACY. ACY TI1 B mMeTannyprum a uesiix 3KOHOMWUWU 3Heprun un
MaTepuasnos, a TakKe KOHTPO1s 06pa3oBaHNsA OTXOL0B U UX COKpaLLEeHUS.

A.3.2 B nuTeiiHOM NpoOU3BOACTBE MCNO/b3YIOTCA ObiCTpOTEEPAEOW e (DOPMOBOYHbIE CMECcK. TO npouecc, npu
KOTOPOM NPOUCXOANT XMMUYecKoe oTBepAeHne hOPM 1 CTEPXHEN, NPOrPecCUBHbIV He TOMIbKO C TEXHO0MMYeCKOoi, Ho 1 ¢
CaHUTapHO-TUTMEHNYECKON Touek 3peHus, 6rarofgaps 3HauMTeslbHOMY COKpaljeHuio nbineBblgenenns. KoadpuuneHt
MCNonb30BaHNA MeTasnna Npu Takom MTbe yBennuunics go 95—98 %.

A.3.3 HoBasi TEXHOMOIMA U3rOTOBJIEHUSA Pa30BbIX TNTElHbIX (DOPM Npeanoxuna aHravickas pupma kby». koto-
pasi BOO6LL e OTKasanach 0T UCNO/b30BaHUSI (POPMOBOYHbIX CMECEN C OpraHnYeckMMm CBA3YIOLL MMM BelecTBamMu. YBaax-
HEeHHbIi B BOAe Necok hopmyeTcs, a 3aTeM ObICTPO 3amMOpaxmBaeTCa XUAKUM a30TOM. [MonyyeHHble B Takux dopmax
OT/IMBKM M3 YyryHa 1 LIBETHbIX CM/IAaBOB UMEIOT HaJ/iexallyto CTPYKTYpy 1 rnajKyto NoBepXHOCTb.

A.3.4 Tlpn Tepmunyeckoin 06paboTke MeTaN/IOB 3HAYMTE/NbHbI WHTEPEeC Bbi3bIBAOT HOBble MPOU3BOACTBEHHbIE
MeTOo/ibl, OCHOBaHHbIE HA NPOBELEHUN NPOLLECCOB B 3aMKHYTbIX 06beMax C MUHUMasibHbIM PacxooM UCXOAHbIX MaTepua-
0B 1 6e3 BblAeIeHNa NPOAYKTOB XMMUYECKO peakLn B OKpYXaloLLyto cpefy; pacnpocTpaHeHHbIM ABAAETCS LUPKYAAaLn-
OHHbI/I MeTO[ HacCbIWeHNs MeTasnsioB U CNIaBOB C MCMOMb30BaHUEM CheuuanbHbiX YCTAHOBOK, B KOTOPbIX pabouee
NPOCTPAHCTBO repMeTUYHbI/i NOTOK CO3J4aeTCs PEeBEPCUBHbIM BEHTUAATOPOM. B OT/iMuMe OT NPAMOTOYHOrO rasoBOro
meToda, MpU KOTOpoOM B aTMocdhepy BblGpachiBalOTCA BpeAHble BelecTBa, LUPKYNSLMOHHbIA MeTo yMeHbluaeT
BPEAHOCTb TEXHOMI0TMYECKOrO NpoLecca XMMUKO-TePMUYECKoi 06paboTkn MeTanios.

A.3.5 LUMPOKO MCMONb3YHOT NPOrpeccuBHbI METOS MOHHOTO a30TUPOBaHWA, KOTOPbIA NO CPABHEHWIO C MeYHbIM
3HAUYNTENIbHO 3KOHOMMWYHEE, NOBblIAaeT KO3APMNLMEHT NCNOMb30BAHNA 3/1EKTPO3IHEPTUN, HETOKCUMYEH W COOTBETCTBYET
TpeboBaHMAM 3alnTbl OKpYXatoLLeil cpegpl.

A.3.6 C Lenblo ynyyweHns 3K0/I0TMYEeCKOro COCTOSAHMSA B MPOKaTHOM NPOWU3BOACTBE LUMPOKO UCMOMb3YIOT HOBYIO
TEXHOIOTUI0 NPOKAaTKN CTanun — BUHTOBAA NpokaTtka meTanna A4/1a NoayYyeHns NycToTesnoi cnupanbHoi 6ypoBoit cTanu.
Takasi TeXHO/IOTMSA NPOKaTKM MeTasia Nno3Bosinia oTkasaTbCs OT fanbHeliweli MeTan1006paboTky, YTO HE TO/IbKO CIKOHO-
MUT meTann Ha 10—35 %. HO 1 yNyuLInT ycnoBusa Tpyaa paboumnx 1 3KOHOMUYECKOE MOIOKEHNE CO CHUXKEHNEM 3anblNeH-
HOCTM BO3AyXa B LWaxrax, lwyma u Bubpauumn Ha paboymx mecrax.

A.4 Xnmunyeckasi mHepTenepepabaTbiBalllas NPOMbILLIEHHOCTb

B xvMunyeckoil n HedpTenepepabaTtbiBalLLel NPOMbIWIEHHOCTM B 60/lee KPYMHbIX Maclwitabéax Heo6xoauMo
ncnonb3o0BaTh B TEXHONTOTMYECKUX NpoLieccax;

- OKWCNeHWe ¥ BoCcCTaHOB/IEHWE C NPUMEHEHUEM KUC/IOPOAA, a30Ta 1 BO3Ayxa;

- 9/1eKTPOXUMUYECKNEe METOAbl, MEMOPAaHHYIO TEXHOIOTUIO pa3feneHuns ra3oBbiX U XXNAKOCTHbLIX CMecei.

- 6MOTexHO/OrNIo, BK/lOYas NPOU3BOACTBO GMorasa U3 0CTaTKOB OPraHM4ecknx NpoayKToB;

- MeToAbl paAvauvoHHON, ynbTpPadnoNeToBOW, 3N1eKTPOUMMNYNbCHONW W MAa3MeHHOl WHTeHcMduKauum Xumu-
YeCKUX peakuuii.

A.5 MawwunHocTpoeHue

B malmHoCTpoeHnn B 0651aCTU rasibBaHMYECKOTrO NPOW3BOACTBA CleAyeT HanpaBAsiTb Hay4yHO-uccregosare-
NbCKYI0 AeATEeNbHOCTb 1 Ppa3paboTKu Ha BOAOOUUCTKY, NePexoinTb K 3aMKHYTbIM NpoLeccam peunpKynaunum Boasl u n3sne-
YeHU0 MeTannoB W3 CTOYHbIX BOA; B obnactu 06paboTkM MeTansoB LWMpe BHeAPATb MojydvyeHue feTanein us
npecc-nopoLIKoB.

A.5.1 B MalMWHOCTPOUTENLHON MNPOMBbILINIEHHOCTU pPa3paboTKM MasioOTXOAHbIX TEXHOJIOTMYECKUX MNPOLECCOB
npex/e BCerocss3saHbl C HEO6X0AMMOCTbIO yBeNIMUeHns koadduymernTa ncnonb3osanns metanna (KVM), sgepesoobpa-
60Tke — yBennyeHune koadurymeHTa ncnonb3osaHus gpesecutsl (KALI).

A 5.2 B MalMHOCTPOUTESNIbHON NPOMbILLIEHHOCTN Pa3paboTKM MasioOTXOAHbIX TEXHOMOrMYecknx MpoLeccoB
npex/e BCEero cBA3aHbl C HEO6X0A4MMOCTbIO yBeNNYeHna KoachuymeHTa ncnonb3osaHna metanna (KUM).

14



FOCT P 57702—2017

A.6 JlecosaroToBka v gepeBoobpaboTka

A.6.1 Mpumepom 6€30TXOHOI TEXHONOTUW B S1IECO3ar0TOBUTE/IbHOM NPOM3BOACTBE MOXET 6bITh NMOIHAA Nepepa-
60TKa cpe3aHHOro iepeBa Ha OCHOBHYIO MPOAYKLMIO (MMNOBOYHMK, (haHEPHBIV KPSX, PYAHWUYHbIN CTOSIK U AP.) U BCEX OTXO-
[l0B OT OCHOBHOW Npoaykuuu (BeTBW, KOPHEBULLA, NMNCTbA-WNUABLKN U AP.) HA MPON3BOACTBO AOMONHNTENbHO NPOAYKLNN
(TexHonornyeckas wena, ApoBa, XBoliHas Myka, NuLeBble NPOAYKTbI, OpraHnyeckme yfo06peHns n ap.).

A.6.2 TMpumepom 6e30TXOAHOI TexHonoruv B AepeBoobpabaTtbiBatolieli 0TPac/iIM MOXHO cuuTaTb arperatHoe
neconuneHue, Korga BMecTe ¢ nuiomatepuanaMmvn obpasyeTcs TeXHONMornyeckas Lena, Yto B fanbHeliluem saBnseTcs
CbIpbeM [/1 NPON3BO/CTBA APEBECHOCTPYXEYUHbIX N JPEBECHOBOTOKHUCTLIX NJINT, LIE/1/TH0/103bl.

A.6.3 AHanorunuHble nprvMepbl 6€30TXOL4HbIX TEXHOMOMMIA MOXHO NPUBECTU NPV NPOU3BOACTBE LUMOHA, KIeeHol
chaHepebl, Tapbl, NapkeTa, Me6efbHbIX U CTONMAPHBIX U3fenuii nap.

A.6.4 OrpomMHoe KOM4yecTBO NMPOMBbILLNEHHbIX OTXOA0B HAaKanIMBaeTCs B/1eCcO3aroToBUTeIbHO naepeBoo6paba-
TbiBaloLW e NpombllneHHoCcTAX. OTxoAamMun 34ech ABAIOTCA BETBU U CyUbsl lePEBbEB Ha /lecocekax, KyCku 4peBecuHbl,
Kopa, OnNuku, a Takke 3aTBepAeBLlne 0CTaTKM CUHTETUYECKUX CMOJT, 1aKOKPaCcOUYHbIX MaTepuanos UT. 4. LLUnpokos BHeA-
peHve B 3TW OTpac/u /IeCHOro kKomnsaekca 6e30TX04HOM U ManoOTXOAHON TEXHONOMUN ABNSETCA OAHUM U3 BaXKHEeWLnX
3a/ad, CToAWMX nepes NpeAnpusiTUSMM 3Toli oTpacnu.

A.6.4.1 C uenblo paLnoHaNbHOrO KOMMAEKCHOTO WCNO/b30BaHWSA BCeli ApeBeCUHbl B /1eCOMPOMbIIIEHHOM
KOMMJIEeKCe BaXHbIM AB/AETCSA BbIAB/IEHNE BCEXOTXOA0B OT OCHOBHOTrO NPOM3BOACTBA, [/19 Yero Lenecoobpas3Ho cocTas-
neHve 6anaHca gpeBecyuHbl. Mpu gepeBoobpaboTke paspaboTka ManoOTXOAHbIX TEXHOOTMYECKUX NPOLECcCOoB npexae
BCEro CBsi3aHa C yBesinyeHnem KoadppumumneHTta ncnonb3osanHns gpesecunsl (KAL)

A.6.4.2 CTeneHb UCNONb30BAHUA APEBECHBIX OTXOA0B NPU 6€30TX04HON WK Mano0TXO4HOW TEXHOMNOMMN MOXHO
XapakTepusosaTb KO3(hhULMEHTOM ee NCMOb30BaHNA, onpegenseTcs no gopmyne:

= (A1)

roe — 06bEeM OCHOBHOW NPOAYKLMM, N3rOTaBNNBAEMOI U3LPEBECUHbI;

Ypon — 06beM AONONHUTENBHON NPOAYKLMM, KOTOPas NPOU3BOAUTCSA N30TXOA0B OCHOBHOW NPOAYKLUM (rop6bifb, TEX-
Ho/ornyeckas LWena, TEXHONOIMYECKMe ONUKKM, KTIEEHbIe 3aroTOBKM, TOBapbl HAPOAHOTO NOTPe6NeHus, Ton-
nUBO M Ap.). M3.

— 06bEM NOCTYNatLLEro Cbipbs B MPOM3BOACTBO. Ma

A.6.4.3 OfHWM 13 BaXHeWLLNX hakTopoB, BANSAIOLMNX HA Nepexos Kk 6e30TX04HON TeXHONornm Ha neconepepabatbl-
BalLWUX NPeANPUATUAX, SBNSETCS HECOBEPLUEHHAs METOAMKa onpejeneHns o6bema fiecoMaTepmasnos TOMbKO No Ana-
MeTpy U A/IMHe Ha ocHoBe TabnuLy 06bemoB. M03TOMYy Heo6xoAWMbIM Ha feconepepabaTbiBaloWUX NPeanpuUATUAX
SABNSIETCA NEepPexof K UCKYyCCTBEHHOMY cnocoby onpeAeneHns 06-eMOB KpYI/blX ecomaTepuanos, NMAONPOAYKLUN 1
OTXO/i0B C MOMOLLbI0 N3MEPUTE/IbHOW TEXHWKM, KOTOPbIN LWMPOKO NpUMeHsieTcs 3a py6exom. 3To No3BoAn0 6bl NosHee
1CNoNb30BaTh BCE PEBECHbIE OTXOAbI.

A.6.4.4 TlepcneKTWBHLIM A8 OXpaHbl OKpYXaloLei cpefbl ABNATCA BUGPaLNOHHasA peska 1 pesepoBaHmne gpe-
BECWHbI. KOTOPbIE HE CONPOBOX Al TCS 06pa30BaHNEM ONWUIIOK U NbIIN.

A.7 bBymaxHas NPOMbIL/IEHHOCTb

B 6yMaXKHO NPOMBbILLTIEHHOCTU HEO6X04NUMO:

- BHeApPATb pa3paboTku N0 COKpaleHWN0 Ha eAnHULY NPOAYKLMKN pacxoja CBexeli BoAbl, 0TAaBas npeanoyTeHmne
CO3/1aHNI0 3aMKHYTbIX 1 6€CCTOUYHbIX CUCTEM MPOMbILL/IEHHOTO BOOCHA6XEHUS;

- MakcuMasibHO MCMO0/b30BaTh 3KCTParnpytolme coejUHeHns, cojepxalineca B APeBECHOM Cbipbe AN1A nonyye-
HUA LeneBblX NPOAYKTOB;

- COBEpLIEHCTBOBATL NPOLECCHI N0 0T6ENMBAHMIO LeN0103bl C MOMOLLLI0 KNC/I0poa U 030Ha; ynyJllaTh nepe-
paboTKy OTXO[0B /1eCO3aroTOBOK GMOTEXHO/IOMMYECKMM MEeTOaMn B LefieBble NPOAYyKThl, o6ecneunsartb co3faHue
MOLHOCTel no nepepa6oTke 6yMaxHbIX OTXO0B, B TOM Y/ACNE MaKyNaTypbl.
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Mpunoxexnne b
(pekomeHgyemoe)

ALANTUBHbLIE TEXHOIOTUN

ALAVTVBHBIE TEXHOMOTMU M3HAYabHO NAaHUpoBanCh kak 6€30TX0AHbIE, YTO KpaiiHe BaxHO 418 3aluTbl OKpY-
Xatoieii cpeapl.

UT0 Takoe afAMTUBHbIE TEXHOMOTMN? Kak UX onpefensiTb U. COOTBETCTBEHHO, TO/IKOBaTb? B oTeuecTBEHHOI HOp-
MaTWBHOW fJOKyMeHTaLun 3T onpejeneHus noka He faHbl.

OTBeT Ha 3TOT BOMNPOC He Tak NPOCT 1 NoTpe6yeT OT Hay4yHOro coobLiecTBa onpefeneHHbIX YCUnuii 4na BbipaboTxu
NaKOHWYHOTO 1 TOYHOTO ONpefeNieHns Ha PyCCKOM A3biKe.

Moka e BOCnonb3yemMmcs 3apy6exHbiM onbiToM (8).

Bonpoc TepMuHOMoOrMn oTAeNbHO paccMaTpuBasnca B pamkax AesTeNbHOCTU opraHusauum ASTM International
(American Society (or Testing and Materials), koTopas 3aHumMaeTcsi pa3paboTKO TEXHNYECKNX CTaHAAPTOB ANS1 LUIMPOKOTO
crnekTpa matepuanos, usgenuii, cuctem uycnyr. ASTM (B cBoem cTaHaapte ASTM F2792.1549323-1) Tak onpegenseT
afAuTUBHbIE TexHonorun: «fpouecc CoeAVHEHUss MaTepuasoB C UCMOMNb30BAHMEM MNPOCTPAHCTBEHHON TpexMepHoW
MOZenun, Kak NnpaBuo, C/0i 3a c/loeM, B OT/INYME OT Cy6TPaKTUBHON TexHonorum npoussoactea» (The process of joining
materials to make objects from 3D model data, usually layer upon layer, as opposed to subtractive manufacturing
technologies).

PekomeHgoBaHbl ABa OCHOBHbIX TepmuHa — Additive Fabrication (AF). Additive Manufacturing (AM), noatomy s
JanbHelwem 6yaem ncnonb3oBaTtb AM-TeXHOMOMMKM, a Takke «ermTrMHble» cMHOHMMBI (additive processes, additive
techniques, additive layer manufacturing, layer manufacturing n freeform fabrication), koTopble B pycCkofA3bI4HOM BapuaHTe
MOryT 6bITb KOPPEKTHO NepeBeeHbl kak «afAnTUBHbIe TEXHOOTUN». VX TakKe MOXHO Ha3blBaTb TEXHOMNOTMAMU NOCOA-
HOro crHTe3a. TeM He MeHee, B UHTepHeT-coobLlecTBe, Bo6pa3oBaTe/ibHOM npoLecce, B MOMYASPHON Hay4YHO-TEXHUYEC-
KOW nuTepaType 1 pa3roBOPHOI peun NpoheccnoHanoB MOXHO yCabiWaTk U NpounTaTh: «Bblpalnsanme». «30-neyarb»,
«30-npuHTEpP». «30-NPUHTUHI». [le-hakTo 3T TepMUHbl y3akoHuNn ceba 6e3 caHkumu ASTM, n ux Takke cnegyet
NPUHATL B KA4eCTBE NierasibHblX CUHOHVMOB.

TepmuH «Rapid Prototyping» (6bicTpoe nNpoTOTUNMPOBaHME) PEKOMEHA0BAHO U3bATb U3 obpalleHus, Kak 6esHa-
[eXHO YyTpPaTUBLUNI CMbIC/T COBPEMEHHbIX afANTUBHbLIX TEXHONOINIA. MpPOTOTMNMPOBAHME — 3TO MMLWWb YacTb, U Tenepb
yXe He oOMUHUpYoLWas, aaANTUBHbIX TEXHONOTWA.

Kak n3BecTHO, CyLlecTByeT HeCKO/Ibko MeToA0B 30-neyatu. o4HaKO BCe OHW SABASIOTCA NPON3BOAHBIMU aaANTUBHOM
TEXHO/I0rMN NPOn3BOACTBA U3fenunii. BHe 3aBUCMMOCTM OT TOro, kakoii 30-NpuHTep Bbl NCMOMb3yeTe, NOCTPOEHNe 3aro-
TOBKW OCYLLeCTBASETCA NyTeM NocnoiHoro go6aeneHuns coipbs. HecMoTps Ha To, 4To TepMmuH Additive Manufacturing
NCnob3yeTcst 0TeYEeCTBEHHbIMU MHXEHePaMu OYeHb PeKO, TEXHOI0rMM NOCNIOWHOTO CUHTE3a hakTuieckn OKKynmposanu
COBPEMEHHYI0 NPOMbILWAIEHHOCTb.

B mexayHapogHOM coobLecTBe, Tak Xe. kak n B Poccum, ycTosiBlenca knaccuurkauny aganTuBHbIX TEXHONOMNN
noka He NPUHATO. PasnnuHble aBTOPbl NOAPA3AENsIoT nX:

- M0 NPUMEHSAEMbIM CTPOUTENbHBIM UV MOAEe/bHbIM Matepuanam (kuakve, ceinyyve, noMMepHble, MeTannono-
poLukoBble N T. 4.);

- MO Ha/N4uIo NN OTCYTCTBUIO Nasepa;

- Nno MeToAaM MoABOAa 3Hepruu Ana ukcaunum cnos NocTpoeHnsa (C NOMOLLbI0 TeN0BOr0 BO3aelcTBUSA, 061y4e-
HVSA yNbTpadnoneToBbIM UM BUAUMbBIM CBETOM, NOCPELCTBOM CBA3YlOLEero coctaBa U T. A.);

- no meTogam hopMUpOBaHMNSA CNOS.

Ho He BCSKMe TEXHONOIUN COeANHEHUS MaTepuana ABAAlTCA aaAnTUBHbIMK, a TO/IbKO Te. KOTOpble Co34atlT 06bekT
nogaHHbiM 30-mMoaenv unu n3 CAD-AaHHbIX, T. €. HA OCHOBE TPEXMEPHOW KOMMbIOTEPHOW MoAenun. STo BTOPOE K4veBoe
cnoso — CAD. TpeTbe k/loueBOe C0BO 34eCb— «MOC/I0HO». XOTA OTMETUM OCTOPOXHOCTb amMepuKaHLEeB B onpegene-
HUW: OHK Hanucanu Bce-Takm «usually», T. e. «Kak npaBuio», «06bI4HO», BUAMMO, flONYyCKas, N0 MeHbLIen Mepe, TeopeTu-
YeCKyto BO3MOXHOCTb U He NOC/I0HOTO NOCTPOEHUS.

Haunbonee TOUHOW afAMTUBHOW TexXHONOrMeli cuntTaeTcs ctepeonutTorpaduss — MeToA40M NO3TANHOro NOC/N0NHOro
OTBEPXAEHNSA XNAKOro choTononnmepa nasepom. SLA npuHTepbl CNOMb3YIOTCSA NMPeVMYLeCTBEHHO AN U3rOTOBNEHUS
NPOTOTUMNOB, MaKeTOB U AN3aiiHepPCKUX KOMMOHEHTOB NOBbILLIEHHOW TOYHOCTYW C BbICOKMM YPOBHEM feTannsayuu.

CerofHs B Poccun co3gaHa cuctema, nossonswouas cosgasatb 30-n3genvsa no n060my Tuny BXOAHbIX AaHHbIX.
MOXHO flaxke nosiyyaTb TOMorpaduyeckme faHHble nauneHTa vcosgaBaTb 6UOCOBMECTUMbIE UMMIAHTbI.

B HacToAlee Bpems TPY/AHO HaliTu 061acTb AeATENbHOCTH, KyAa He BOLWW aAAnTUBHbIE TEXHONOMMN: 3TO a3poKoC-
Muyeckasi NMPOMBbILNEHHOCTb, MeAWuLUHA, KPUMWHANUCTUKA, WCKYCCTBO, NasieoHTo/Norus. Kpome Toro, agAuvTUBHas
TEXHO/0TUS NTIEXUT B OCHOBE COBPEMEHHOrO LiM)poBOro NPOM3BOACTBA, & B €e 0CHOBE — MalluWHa a3epHoii cTepeonu-
Torpadhuun. KoTopasi NO3BOJISIET NOCTENEHHO CO3AaBaTh C/IOXHeWne nsgenms.

Tak, 0fHMM U3 KNI0YEBbIX HaNpaBAeHW HOBOW cTpaTernn MHHOBALMOHHOIO pa3BUTUA PocaToma onpegeneHsl agam-
TUBHbIE TEXHO/IOTMMW, NO3BO/IAOLLME U3roTaBNMBaTh ((PaKTUYECKU NeyaTaTb) Ha cneLmnanbHbIX TPUHTEPAX caMble pasHbie 1
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CNoXHble 06beKTbl. TO Hanpas/ieHe aKkTMBHO pa3BuBaeTCa B Mupe. B gaHHOM cnyyae peyb ugeT o TexHonorua* agau-
TUBHOW MeTannypruu, rae «sblpalyBaHne® HYXHblX 06EKTOB NPOMNCXOANT C MOMOLLbIO Tak Ha3blBAEMOTr0o CEeIeKTUBHOIO
nasepHoro nnasnexnns (SLM, selective laser melting) meTannnyecknx NOPOLLKOB.

B Pocatome HaMeyeHa pa3paboTka naketa HOpMaTUBHO-TEXHUYECKNX JOKYMEHTOB B 061aCTN afAUTUBHbLIX TEXHO-
NOTNiA (TEXHUYECKME YCNOBUSA, NpeABapuTeibHble HalMOoHabHble CTaHAapThbl) Y OpraHn3aLuns Npon3BoCcTBa NOPOLUKOB
MeTaIIM4yecknx Cnnasos, a Takke MHorosnasepHbix SLM-komniekcos.

B HacTosee BpeMs yxe Npon3BOAUTCA CUHTE3MPOBAHHAA MeTa/lsIndeckas TeXHOormyeckas ocHacTka, U3rotas-
NNBaOTCA NHCTPYMEHTbI, fleTanu aBnanaiiHepos, CNyTHUKOB, pakeT, NOABOAHbIX JI0A0K, UMETCS AeCATKN ThiCAY NpoTe-
30B VI IMN1@HTOB, IOBENVPHBIX U3AENNIA 1 MHOTOE ipyroe, 4TO HEBO3MOXHO 6b1N10 cebe NpeAcTaBUTb HECKOTbKO N1eT Hasaz,
W ecTb BCce OCHOBaHMWA nonaratb, YTO agAUTUBHbIE TEXHOMOTUN YXe B caMOM 6nvxaliluemM BpeMeHU NnpuobpeTyT cTatyc
cTpaTernyeckyt BaxHbIX, NPUOPUTETHbLIX TEXHOMNOTMI MALLMHOCTPOEHNS.

B npodheccrmoHanbHOM A3blke aBnacTpouteneii ectb hpaseonornam «buy-to-fly» ratio, koTopblii MOXHO NnepesBecTn
KaK «OTHOLIEHWe TOro, YTO KynuJ, K TOMy, 4TO NoneTesnio», T. . CKO/IbKO mMatepuana 6bi10 KynIeHO U CKOIbKO peasibHO
«noneTeno» a kayecTee feTaneii B coctaBe camosieTa. 10 pa3HbiM JaHHbIM, 3TO OTHOLWEHMe cocTasnseT 15:1 unm gaxe
20:1 gnAa cnoxHbix getaneii. icnonb3oBaHne agAnTVBHbBIX TEXHOJIOTMIA NO3BOSET CBECTM 3TOT Nokasartenb Ao 1.5-2.0U
(1). uTo BNUCLIBAETCA B KPUTEPUI AN «6€30TXOAHOr0 npouecca» nofOCT 14.322.

B cTaTtbe [9] nokasaHa npuHUMNManbHas BO3MOXHOCTb fasibHelilero pasBntusa agAnTBHbIX TEXHOIOTUIA NPU N3ro-
TOBNEHUN feTaneli MeTo40M HapaluBaHusa. SKcnepuMeHTanbHO onpeAesieHbl YyCI0BUS PaLMoOHaIbHOrO OCYLLLEeCTBNEHUS
npouecca npv NoCc/I0AHOM HapaliBaHUn 3KCNepuMeHTaIbHbIX 06pa3L0B. YCTaHOB/IEHO, YTO HapaAy C BE/IMUYNHON TEXHO-
NIOTMYECKOro TOKa M HaKOMJIEHHOro paspsaja pelualoliee 3Ha4YeHne UMeKT YactoTa U NPoAo/IKUTENIbHOCTL KOHTaKTa B
TeueHne ofHOro nepuoga Bubpauuii paboyero anektpoga. CchopmynmpoBaHbl OCHOBHbIE TpeboBaHUs kcocTaBy 1 napa-
MeTpaMm TEeXHO/I0rM4yeckoro obopyosaHus. [laHbl pekomMeHjauumn no napamerpam MpefsioXeHHOro TeXHON0rMYecKoro
npouecca.

AF-TexHONornv oTHOCAT K TexHonormam XXI-ro seka. Kpome ouyeBUAHbIX NMPenMyLLecTB B CKOPOCTU U, 3a4acTyto, B
CTOVMOCTV W3rOTOBNEHUS U3AENuii, afAUTUBHbIE TEXHOMOTMU VMEKT BaXHOEe JOCTOMHCTBO C TOYKM 3PEHUS OXpaHbl
oKpy>atoLeli cpefbl U. BYACTHOCTW, AMUCCUN NAPHUKOBBIX Fa30B U «TEM/I0BOro» 3arpsa3HeHns. AANTUBHbIE TEXHOMOTMK
MMEeIOT OrPOMHbIA NOTEHUMaN B [e/fie CHUXEHUA 3HepreTUYecknx 3atpart Ha COo3fjaHue cambiX pa3Hoo6pasHbiX BU0B
npoaykuum (10).
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Mpunoxexnvne B
(pekomeHgyemoe)

Tpeb6boBaHMA Npu paspaboTke MasioOTXOAHbIX MPON3BOACTB

Mpun co3gaHnn ManooTXoAHbIX 1 6€30TX0AHbIX NPON3BOACTB TpebyeTcs yyeT BCex NepeymncierHHblx Tpe6oBaHuii, Ho
B pa3Hoii cTeneHn: coo6pasysch C KOHKPETHbIMU OCOBGEHHOCTAMMU.

B.1 Tpe6oBaHWA K TEXHOOTMYECKNM NpoLeccam:

- paspaboTka NpUHLUMNManbHO HOBbIX MPOLLECCOB, NPY BHEAPEHWNU KOTOPbIX CYLLECTBEHHO CHUXAETCA UK NpakTyn-
Yyecku uckyaeTtcs obpasoBaHne 0TXOA0B M OTpuLaTeNbHOe BO3AECTBIE HA OKpYXaloLLyto cpeay:

- KOMMMEKCHOe UCNOo/Ib30BaHNe BCEX KOMMOHEHTOB CbIpbSi U MAakCMMasibHO BO3MOXHOE MCMNOJ/Ib30BaHUe MOTEeH-
uuana aHepropecypcos:

- BO3MOXHOCTb 3aMeHbl MePBUYHbIX CbIPbEBbIX Y IHEPreTUYECKUX PECYPCOB BTOPUUHBIMYU;

- cO3JaHune 3HeproTexHosI0rMYecknx NpoLeccos;

- BHeApeHue HenpepbIBHbIX NPOLLECCOoB UT. 4.

8.2 Tpeb6oBaHMa KannapaTypHOMYy OpOpPMIEHUIO:

- paspaboTka NpUHUMWNKANLHO HOBLIX annapaTtoB (Hanpumep, NO3BOMAWMWX NPOBOAMTL B OAHOM annapaTe
HEeCKO/IbKO TEXHOMOTMYECKNX NPOLLeccoB).

- onTMMM3auua pasMepos 1 NPOU3BOAUTENTLHOCTY;

- repmeTtusaums;

- WUCNOMb30BaHNe HOBbIX KOHCTPYKLVOHHbIX MaTepuanos UT. [.

B.3 Tpe6oBaHuUA K Cbipblo, MaTepnanam n aHepropecypcam:

- 060CHOBAHHOCTb WX KayecTBa (B 4aCTHOCTU, UCMOMb30BAHME CbiPbsi U MaTepuasioB, Hanpumep, TEXHUYECKON
BOJbl, HE MMTLEBOTO, a 60/1ee HN3KOro KavyecTBa);

- npejBapuTenibHas NoAroToBKa CbiPbs U TON/MBA (M3BN1EYEHNE U3 HETO TOKCUYHBIX KOMMNOHEHTOB, Hanpumep, cepbl
n3 TonaueBa U T. n.);

- BO3MOXHOCTb 3aMeHbl CbipPbsi U 3HEPropecypcoB Ha HeTPaANLMOHHbIE, MECTHbIe, NONYTHO AobObiBAEMbIE N T. A.

8.4 Tpeb60oBaHWA K rOTOBOW NPOAYKLMK, BKOYAA NOGOYHYIO M MONYTHO o6pasylolyocs:

- obecneuyeHne BO3MOXHOCTU 1YC/IOBUI BO3BPALLEHUA NPOAYKLMN B NPOU3BOACTBEHHbIN LMK nocne husnyeckoro
1 MOpanbHOro n3Hoca (peuunkn).

- 6buopasnaraemocTb U T. f.

8.5 Tpeb6oBaHWA K06E3BPEXUBAHUIO N NNKBUAALNN HEYTUINZNPYEMbIX OTXO0B:

- obocHoBaHMe cnocob6oB 06e3BpeXnBaHNA U IMKBUALUN, BKIKOYAA KOHCTPYKLMIO YCTAHOBOK 1 COOPYXEHWIA:

- OLUeHKa BO3MOXHOro BO3JeiCTBNA Ha OKpyXatollylo cpeay a 3aBMCMMOCTU OT crnocoba o6e3BpexuBaHnsa n ank-
BMAauMmn nT. 4.

B.6 Tpe6oBaHuUA kK opraHu3auuum nponssojcTea:

- LUMKANYHOCTb NOTOKOB BELLECTB, HanpumMep, co3jaHne 3amMmKHyTbIX BOJ0060POTHbLIX N ra30060POTHbIX LMK/OB;

- BO3MOXHOCTb KOMOWHWPOBAHWA NPOW3BOACTB HA OCHOBE KOMM/IEKCHOrO MCMO/b30BaHUS CbipbA W 3Heprope-
CypcoB;

- BO3MOXHOCTb OTpacneBoii koonepauuu NpPoOM3BOACTB Ha OCHOBE MepepadoTkM W yTWAU3auunm BTOPUUHBIX
pecypcos;

- paspaboTka HOpMaTVBOB, OrpaHNYMBaloOLL X BO3AEeNCTBUE Ha OKPYXaloLLyto cpeay;

- opraHu3auymsa HenpepbIBHOTO (HE3aBMCUMMOT0) KOHTPOJIS COCTOSAHNA OKpYXatoleil cpeAbl B paiioHe npeanpuaTus
nT. 4.

8.7 TpeboBaHMA K 3KOHOMUYECKOWA 3D hEeKTUBHOCTU:

- y4yeT CTOMMOCTU AOMOJSIHNTENIbHO MPOW3BOAUMON NPOAYKLWMN, CIKOHOMEHHbIX MPUPOAHLIX PecypcoB U npe-
[OTBpaLlaemMoro 3KoHoMu14yecKkoro yuiepba.
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Bubnunorpadus

Matepuansl cemnHapa no ManooTXofHol TexHonornn Esponelickoil akoHoMuyeckoi komnccun OOH B TalukeHTe.
1984 r. (QNeKTPOHHbIN pecypc)

[lexknapauus 0 MasiooTXOAHOW 1 6€30TXOAHOW TEXHOMOTMN N UCNOMb30BaHUKM 0TX0A40B. 1979 r.

depepanbHblii 3aKOH 0T 24 nioHA 1998 r. Ne 89-903 «O6 oTxogax NpPoM3BOACTBA U NOTPebNeHNsA»

depepanbHblii 3akoH 0T 10 aHBapsa 2002 1. Ne 7-03 «O6 oxpaHe OKpyxatLein cpeabl»

depepanbHblii 3akoH Poccuiickoin ®egepaunm ot 31 gekabpsa 2014 r. Ne488-d3 «O NpOMBbILL/IEHHOW MONUTVKE B
Poccuiickoit depepaummns»

ASTM F2792.1549323-1 CTaHgapTM3oBaHHble TEPMUHBI 4151 TEXHONOMWIA afAMTUBHOTO NPOMN3BOACTBA
(ASTM F2792.1549323-1) (Standard Terminology for Additive Manufacturing Technologies)

6€30TX0AHO€e rOpHOe NPoM3BOACTBO (DNEKTPOHHbIN pecypc)

ONeKTPOHHbI pecypc: AAAWTUBHbIE TexHOMOrMW W usgenusa us metanna fos6biw B.M.. 3abegHos 1. B..
3neHko M. A.

OneKTPoHHbIN pecypc: Kosanesckuit C.B.. ToHuaposa H.C. PasBuTMe afAUTUBHbIX TEXHO/OMMIA Ha OCHOBE Mo-
C/I0liHOTO BblpalwmBaHus getaneii mawmnH/yiSSN 2219-7869. HAYUYHbIV BECTHUK AFMA (JoHb6acckan rocygap-
CTBEHHas MawwuHocTpouTenbHas akagemus, r. Kpamartopck). Ne 3 (18E). 2015. Cc. 149— 154

OnekTpoHHbI pecypc (e-mall:kaftmr@mail.ru): HO.H.TuMOLIEHKO, K.T.H.. HaYyasJbHWK NPOU3BOACTBEHHOrO Lexa
00O «Ckaiinok», MockBa. E.1. CusoBa, K.T.H., gou.. O.B. BensiHkuHa, K.T.H., Aol.. HaunoHanbHbIi KUccregoBa-
TeNbCKNii TexHonormyecknii yHnesepcutet «MCuC». AAANTUBHBIE TEXHONOTUM B rOpHOAOGLIBalOLL el oTpacan

[OupektuBa 2008/98/EC oT 19 Hosibps 2008 r. «<O6 0TX04ax v 3aMeHe HeKOTOpbIX AUpekTuB*
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