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OO0 yTBep>KIeHHH CIIPABOYHHKA 110 HAMIYJIIUM JOCTYIHEIM TeXHUKaM "TIpon3BoaCTBO
H3ENHH JaTbHEeHero nepeaeiia 9epHsX METaLIOB"

[Tocranosnenue [IpaButensctBa Pecriyonuku Kazaxcran ot 29 nexadpst 2023 roga Ne 1252
B coorBercTBUM ¢ myHKTOM 6 ctarbu 113 Dkosormyeckoro koaekca PecrnyOnuku
Kazaxcran IIpaBurensctBo PecryOimku Kazaxcran IIOCTAHOBJIAET:
1. YTBepauTe nmpuiiaraéMbelii COPaBOYHHMK 0 HAWIYYIIMM JOCTYIIHBIM TEXHHKAM

[Tpon3BoACTBO U3AEIUN AaNbHENIIETO MEepeiesia YEPHBIX METAIOB" .

2. Hacrosiiee nocTaHOBIJICHUE BBOJIUTCS B IEUCTBUE CO THSI €TI0 MOAIMACAHUS.

IIpembep-Munuctp
A. CmauioB
Pecniybnuxu Kazaxcran

YTBepxkaeH
IIOCTAaHOBJICHUEM HpaBI/ITeHBCTBa
Pecny6nukn Kazaxcran
ot 29 nekabps 2023 roga Ne 1252

CnpaBouHuK

10 HAWTy9IIMM AOCTYIIHEIM TEXHAKAM
"TIpon3BOACTBO M3AEIMI JATLHEHIETO ITEpe/ieia YEPHEIX METAJIIOB"

OrasieHue

OrnaBienue

Crrcok cxem/pucyHKOB

Crucok TabuIg

['moccapuit

[Ipenucnosue

O06mactTh NpUMEHEHUS

[TpuHIIUTIEI TPUMEHEHUS

1. O6mas uadopmanus

1.1. CTpykTypa U TEXHOJIOTMUYECKUN YPOBEHb OTPACIU IO MPOU3BOJCTBY HU3JEIIHI

JanbHENIero nepeena 4epHbIX METaIJIOB

1.2. Pecypchl u MaTepuaibl

1.3. [Ipou3BOICTBEHHBIE TUIOIIAAKA

1.4. IloTpebnenne YHEPreTUUECKUX PECYPCOB

1.5. OcHOBHBIE PKOJIOTHYECKUE TTPOOITEMBI

1.5.1. BeIOpoOCHI 3arpsi3HAIOIIMX BEMIECTB B aTMOC(HEPHBIA BO3LYyX

1.5.2. COpocCHI 3arpsi3HSAIONINX BEIIECTB

1.5.3. O6pa3oBaHue U yrpaBiIeHHE OTXOAaMHU ITPOU3BOJICTBA



1.5.4. ®akTops! PU3NIESCKOTO BO3ACHUCTBUS
2. MeTonionorus onpeaeaeHus HAWTyqIInX JOCTYTHBIX TEXHUK
2.1. derepmunanusi, npuHiunel nogdopa HIAT
2.2. Kpurepun otHeceHust TexHuk Kk H/[T
2.3. DxoHoMuYeckue acnekTsl npumenenus HAT
3. [IpumeHsieMble TPOLIECChI: TEXHOJIOTUYECKUE, TEXHUUYECKUE PEIICHHUS, UCTIOIb3YyEMBIC B
HACTOSIIIIEE BpEMsI
3.1. ITpon3BOICTBO rOpsIYEKATAHOTO MPOKATA
3.1.1. IIpou3BOACTBO COPTOBOTO MpPOKaTa
3.1.1.1. [Ipuem u cknaaupoBaHUE 3arOTOBKU
3.1.1.2. Harpes 3arotoBku
3.1.1.3. IIpokaTka 3aroTOBKM Ha COPTONPOKATHOM CTaHE (apMarypa, Kpyr, Yrojok,
HIBEJUIEP, MOJI0Ca, CTEPKHU MEIIOIIUE, IIIAphl MEITIOIINUE U T.1.)
3.1.1.4. OxnaxneHue, TEpMOYIPOUYHEHUE MTPOKATA
3.1.1.5. ITope3ska, yrakoBka, OTrpy3Ka
3.1.2. IIpou3BOJCTBO TUIOCKOTO TrOpsIMEKAaTaHOro0 MpoKaTa (TOBApP — JIUCTHI, PYJIOHBI,
MOAKAT JJIsl JaIbHEHIIEro Mepe/ena)
3.1.2.1. [IpenBapurenbHasi HOArOTOBKA 3arOTOBKH (CIIsI00B)
3.1.2.2. Harpes cis1600B B METOJUYECKUX TTEUaX
3.1.2.3. IIpokarka u3 cyisi00B ropsiaeKaTaHbIX MOJIOC
3.1.2.4. ®unumHasg 06paboTKa rOpsSYEKaTaHOTO JINCTA
3.1.2.5. Texyiue ypoBHU SMUCCUN B OKPYIKAIOIIYIO CPEy MPU TOPSUEKATaHOM MPOKATe
3.2. IIpon3BOoACTBO XOJOHOKATAHOIO MPOKaTa (X0JI0JHOKATAaHbII MPOKAT, KOHCTPYKUUS,
KpOBJIA, MOJKAT)
3.2.1. TpaBiieHue ropstaeKaTaHOM MOJIOCHI
3.2.2. XonoaHas MpoKaTKa TPABJIEHBIX FOPsSYEKaTaHbIX PYJIOHOB JJIsI MPOU3BOJICTBA
XOJIOJHOKATaHOU MPOAYKIIWH, JUTISI TPOTYKIIMH C TIOKPBITHEM
3.2.3. Omxur metaiia B kosmakoBbix nevax (KIT)
3.2.4. Omxur MeTajia B arperatax HenpepboiBHoro omxkura (AHO)
3.2.5. IpeccupoBka MeTasia
3.2.6. Texy1iyie ypoBHH SMHUCCHI B OKPYKAIOUIYIO CPEly OT XOJOIHOKATaHOTO MTpoKaTa
3.3. [Ipou3BoOACTBO KECTH
3.3.1. XonoaHas mpokaTKa TPaBJIEHBIX FOPsSYEKaTaHBIX PYJIOHOB JJISI MPOU3BOJICTBA
KECTH, TPOU3BOJICTBA MPOIYKIIMH C TOKPHITHEM
3.3.2. DAEKTPONIUTHYECKAS] OUUCTKA PYJTOHOB
3.3.3. OTxur pyJoHOB B arperarax HenpepbiBHOT0 oTxkura (AHO) u konmakoBeIx mevax (
KIT)
3.3.4. JIpeccupoBKa pyJOHOB
3.3.5. [loaroToBKa pyJIOHOB KECTHU K JYKEHUIO. [ [pOM3BOACTBO YEPHOM KECTU



3.3.6. DAEKTPOIUTUIECKOE JTYKEHHE
3.3.7. Otnenka, mope3Ka, yIakoBKa PyJOHOB U MAYEK JUCTOB KECTU
3.4. ITpon3BOJICTBO MPOKATA C IMHKOBBIM, alTFOMOIIUHKOBBIM MOKPBITHEM
3.5. IIpou3BOJICTBO OLIMHKOBAHHOTO MPOKATa C MOJMMEPHBIM OKPBITHEM
3.6. ITpou3BOICTBO BOIOTa30MIPOBOAHBIX TPYO
3.7. TpyGomnpokaTHOE ITPOU3BOJICTBO
3.7.1. Texkyumue ypoBHU SMUCCHN B OKPYKAIOUIYIO CPEIY
4. OOmue HauIy4lIue NOCTYyIHbIE TEXHUKH JIJISl TIPEIOTBPAIEHUS /U COKPAIICHUS
AMUCCHI U TOTPEOJICHUS PECYPCOB
4.1. KommiekcHbIN MOIXO0/1 K 3alIUTE OKPYKAIOIIEH Cpe/ibl
4.2. BHeapeHue CUCTEM PKOJIOTUUECKOTO MEHEIKMEHTA
4.3. BHeapeHue cucteM 3HEpreTHYecKoro MEHEKMEHTa
4.4. MOHUTOPHUHT SMUCCUN
4.4.1. MoHUTOPUHT BEIOPOCOB B aTMOC(EPHBII BO3AYX
4.4.2. MoHUTOPHUHT COPOCOB B BOJHBIE OOBEKTHI
4.4.3. YopaneHue BOJHBIMU pecypcamu
4.4.4. YupaBieHue 0TX01aMu
4.4.5. Camxenue ypoBHeH (GU3HMUECKOT0 BO3ACHCTBUS
5. TeXHHUKHU, KOTOPBIE pACCMATPUBAIOTCS MPY BHIOOPE HAWTYUIINX JOCTYITHBIX TEXHUK
5.1. HAT, nanpaBneHHble HA BHEAPEHUE CUCTEM aBTOMATU3UPOBAHHOTO KOHTPOJIS U
YIPABJICHHS B TEXHOJIOTMYECKOM MPOLECCE
5.1.1. ABTOMaTHU3UPOBAHHBIE CUCTEMBI YIIPABJIEHUS TEXHOJIOTUYECKUM MTPOLIECCOM
5.1.2. ABTOMaTU3UPOBAHHBIE CHUCTEMBI YIPABICHUS TEXHOJIOTHMYECKUM MIpoLeccoM (
ACVYTII) (me4yu, KOTIBI U T. 1.)
5.1.3. ABTOMaTH4eCcKOe pPETyJUpPOBaHUE B CHUCTEMaX BEHTWISIMU U OTOIUICHUS (B
3aBUCUMOCTH OT TpeOyeMBbIX TapaMeTPOB BHYTPEHHEH Cpe/Ibl U MTapaMeTPOB BHEIIIHEH CPEJIbl)
5.2. HAT no npou3BOACTBY M3AEIUMN JadbHEHIIErO IEPEAEIa YEPHBIX METAIIIIOB
5.2.1. TexHuku, KOTOpBIE cileAyeT yuuThiBaTh npu onpenenenun H/AT ans ropsuen
IPOKATKU
5.2.2. TexHuku, KOTOpBIE clienyeT yuuTbiBath npu onpenenenun H/AT mns xomonHou
POKATKHU
5.2.3. TexHUKHU, KOTOPBIE CIIENYET YUUTHIBATh Npu onpeaeneHnu HIAT ais Mmexannyeckux
IIPOLIECCOB
5.3. HAT B obyactu 3HEPro- U pecypcocOepeskeHUs
5.3.1. IlpumeHeHre YaCTOTHO-PETYIUPYEMOTO MIPUBOJIa HA Pa3IUnYHOM 000pyAOBaHUH (
KOHBeWepHOe, BEHTHIIAIIMOHHOE, HACOCHOE U T. 11.)
5.3.2. Ilpumenenue sHeprocOEperarImx OCBETUTEIbHBIX TPUOOPOB
5.3.3. [IpumeHeHue 3NIeKTpoABUTaTENEeH C BHICOKUM KJIACCOM 3HEProdhPeKTHBHOCTH
5.3.4. ImnynbCcHas ropenka



5.3.5. Opranuzanus CUCTEM SKPAHOB B TEXHOJOTHUECKUX JIMHUSAX
5.3.6. Koren —ytunuzarop
5.4. HAT, nanpaBieHHbIe HA CHUKEHUE HETAaTUBHOTO BO3JEHCTBHS Ha aTMOC(hEpHBII
BO3/yX
5.4.1. HAT, nHampaBieHHblE Ha COKpalleHWe M (Uiau) NpeJoTBpalleHUE
HEOpPraHM30BaHHBIX BHIOPOCOB
5.4.2. HIT, nanpaBieHHbIe HA COKpaIlleHUuEe U (WJIK) MPEIOTBPAILIEHUE BHIOPOCOB MbLIU
OT OPraHW30BAHHBIX HICTOYHUKOB BHIOPOCOB
5.4.3. HAT, nanpaBneHHbIe Ha COKpaIleHue U (WiIn) npeaoTpaiieHue BbiopocoB NOx ot
OpraHNU30BaHHBIX HCTOYHHKOB BEIOPOCOB
5.4.4. HAT, nanpaBiieHHbIE HA COKpallleHHEe U (WJIK) NpeaoTBpaiieHue BbiopocoB SO2 oT
OpraHU30BaHHBIX UCTOYHUKOB BHIOPOCOB
5.4.5. HAT, nanpabjiecHHbIC HA COKpallleHue 1 (Uin) npenoTBpaiienre BeiopocoB CO oT
OpraHU30BaHHbBIX HCTOYHUKOB BEIOPOCOB
5.5. HAT, nanpaBieHHbIe HA TIPEAOTBPAIICHUE U CHUYKEHHE COPOCOB CTOUYHBIX BOJT
5.5.1. YnpaBneHue BOJHBIM OajaHCOM MPHU MPOU3BOJACTBE M3ACIUN NallbHEUIIIETO
nepezena YepHbIX METaJIOB
5.5.2. IlpenoTBpaiiienne oOpa3oBaHuUsl CTOYHBIX BOJT
5.5.2.1. [IoBTOpHOE UCIIOJIB30BAHUE U PELIUPKYIISIIIUS
5.5.3. IlpumeHeHrne COBPEMEHHBIX METOJIOB OUUCTKHA CTOYHBIX BOJI
5.6. HAT, nHampaBneHHblE Ha yNOpaBJIC€HUE U COKpALIEHHUE BO3ACHCTBHUS
IPOU3BOJICTBEHHBIX OTXOJI0B
5.6.1. TlpenBaputenbHas oOpabOTKa MACISIHUCTON OKaJIUHBI JJs JaJIbHEHUIIEro
HCIIOJIb30BaHUs
5.6.2. Mcnosp30BaHKue METAILIONOMA
5.6.1. Mcnonb30oBaHKe MaciaocoAepKallero nuiama
5.6.2. PeUMKIMHT METAJJIOB U OKCUIOB METAJIJIOB MPU CyXOH OUMCTKE OTXOSAIIUX ra30B
5.6.3. Tepmuueckass 00pabOTKa THAPOKCHUIHOIO IIJJaMa OT IPOIlecca BOCCTAHOBIICHUS
CMEIIAHHON KUCJIOTHI
5.6.4. IlepepaboTKa NbUIM OT PYKaBHBIX (PUIBTPOB
6. 3aKIJIF0UeHUE, COIEpIKaIIEe BHIBOJIBI IO HAWITYYIIUM JOCTYITHBIM TEXHUKAM
6.1. O6mme HAT
6.1.1. Cucrema 3K0JIOrHYECKOr0 MEHEKMEHTA
6.1.2. Yopasienue sHepronoTpedaeHueM, 3HeprodPpPeKTuBHOCT
6.1.3. YnpaBneHue TeXHOJIOTMYECKUMH Mpolieccamu
6.1.4. MOHUTOPHUHT BEIOPOCOB
6.1.5. MonuTOpHHT COPOCOB
6.1.6. lllym, BuGparus
6.2. BBIOpOCHI 3arpsA3HSIONINX BEIIECTB OT HEOPTaHU30BAHHBIX HCTOYHUKOB



6.3. BeIOpOCHI 3arps3HSIONINX BEIIECTB OT OPraHN30BAHHBIX HCTOYHUKOB
6.3.1. BeiOpochl 3arpsA3HSIOMIMX BEIIECTB OT OPraHU30BaHHBIX MCTOYHUKOB MPH
XOJIOJHOKATaHOM MPOKATE
6.3.2. BBIOpOCHI 3arpsi3HSIONIMX BEIIECTB OT OPraHU30BAaHHBIX HMCTOYHUKOB IPHU
MIPOU3BOJICTBE TOPSYEKATAHOTO ITPOKATa
6.4. YpaBieHue BOJIONIOIb30BAHUEM, YIAIICHUE U OUYMCTKA CTOUYHBIX BOJ
6.5. YnpaBneHue oTxogamMmu
6.6. TpeboBaHus 10 peMeaUaAIIN
7. llepcieKTUBHBIE TEXHUKU
7.1. TlepcriekTuBHBIC TEXHUKH B oOsacth "IIpoM3BOACTBO M3IEIHUM AadbHEHIIETO
repeena YepHbIX METAIOB" .
7.1.1. TIpou3BOACTBO TOpsYEKATAHOTO PYJIOHHOIO MPOKATA B JIMHUU CO cTaHOM CTEKKels.
7.1.2. HenpepbIBHBIE TEXHOJIOTHYECKUE JTUHUU U KOMILIEKCHl OECKOHEYHOM XOJIO0IHOMN
MIPOKATKU TOJIOC.
7.1.3. IIpousBoacTBO ropsueeOpMUPOBAHHBIX OECIIOBHBIX TPYO.
7.1.4. Pexyniepanusi TeIia U3 TEIIOThI OTXOASAIIETO po1ecca
7.1.5. CtpyitHO€ OCakJIeHHUE U3 MTapOBOil (ha3bl
8. JlonmoJsHUTEIbHBIE KOMMEHTAPUHU U PEKOMEH AU
9. bubnuorpadus

Cmcok cXeM/pHCYHKOB

Pucynok 1.1 OGmas cxema mpou3BOJACTBa cTaibHOTO AernapramernTa AO "Apcemop
Murttan Temupray"
Pucynok 1.2 [ToTpebieHune 3eKTpO3HEPTUU IO TEXHOJIOTHSIM IPOU3BOJICTBA
Pucynox 1.3 [loTpeGieHne C:xuKEHHOTO Ta3a
Pucynok 1.4 BosiOpocsl u yaenbHble nokaszatenu 3B 3a 2015-2019 rr. (oOwmue no
MIPOKAaTHOMY MTPOU3BOJICTBY)
Pucynox 1.5 Beiopocs! u yaenbHble nokazatenu 3B 3a 2015-2019 rr. (ot mpou3BoACTBa
ropsu€KaTaHOro IIOCKOro MpoKaTa)
Pucynok 1.6 BeiGpocsl u yaenbHbie Tokazarenu 3B 3a 2015-2019 rr. (ot nmpous3BocTBa
XOJIOJTHOKATAHOT'O MJIOCKOr0 MPOKAaTa)
Pucynoxk 1.7 BeiGpocsl u yaenpHbie Tokazarenu 3B 3a 2015-2019 rr. (ot nmpous3BocTBa
COpPTOBOTO TUIOCKOIO MPOKATAa)
Pucynoxk 1.8 Breibpocs! u ynensHbie nmoka3arenu 3B 3a 2015-2019 rr. (nmpu HaHeceHUH
MOKPBITUNA Ha TPYOBI (AMOKCUIHOE, MOJIUITUIIEHOBOE, MOJIUIPONUICHOBOE, IUHKOBOE))
Pucynok 1.9 BeiOpocsl 3B Ilpeanpusitus B 3a 2020-2021 rr. (mpu npou3BOACTBE
ropsiueKaTaHOTo MPOKaTa/ MaponpoKaTa)
Pucynok 1.10 Beiopocst 3B Ilpennpusatus C 3a 2020-2021 rr. (mpu mpou3BOACTBE
ropsiYeKaTaHoro mpokara)



Pucynok 1.11 O6beMbI BoionIoTpeOICHUST ¥ BOJOOTBEeAeH s 3a Tiepuo ¢ 2015 mo 2019
roJia 1o npeanpusaTu0 A
Pucynox 1.12 JlanHpie o 00pa30BaHUIO U IEPEpabOTKE OTXOI0B HA MIPEANPUATUAN A.
Pucynok 1.13 Jlannble o 00pa3oBaHuio U nepepadoTke 0Txo010B Ha npennpusituu C 3a
2020-2021 rr.
Pucynok 3.1 O6o01ieHHass TEXHOJIOTHYECKasi cXeMa MPOU3BOJICTBA FOPSIYEKATAHOTO
npokara
Pucynok 3.2 Meroanueckasi HarpeBaTesbHas 1eyb
Pucynok 3.3 CopronpoKaTHBbII CTaH
Pucynok 3.4 BuntoBas nepuoanyeckasi mpokaTka B BaJKax ¢ BAHTOBBIMH KauOpamMu
Pucynox 3.5 Boijaua HarpeTbix ciisi00B B JIMHUIO CTaHA TOPSYEro MpoKaTa
Pucynok 3.6 Cxema HEmpepBHIBHOTO TPABUIILHOIO arperara rOpU30HTAIILHOTO TUIA
Pucynok 3.7 Texnonoruueckas cxema HeNpepbIBHOrO 5 kieTbeBoro crana 1700
XOJIOJHOM IPOKATKH PYJIOHOB
Pucynok 3.8 Cxema 0JTHOCTOITHOM KOJIAKOBOM MEYH IJI OTHKHUTA PYJTOHOB
Pucynok 3.9 Cxema arperara HEIPEPBIBHOTO OTXKUTa
Pucynok 3.10 Cxema arperata HEPEPBHIBHOTO AJIEKTPOJUTHUECKOTO JTY>KEHUS HKECTU
Pucynok 3.11 JIuaus nokpacku
Pucynok 3.12 CxeMa BBICOKOYACTOTHOM CBapKHU C MHIYKIIMOHHBIM I1OJIBOJIOM TOKa
Pucynok 3.13 OOmasi cxeMa TEXHOJIOTUYECKHX OINepaluid Mpu MPOU3BOACTBE
ropsiaeKaTaHbIX TPyO
Pucynok 3.14 KoHCTpyKIMS KOJIBIIEBOM HarpeBaTeIbHOM MeUn
Pucynok 3.15 Cxema npousBojacTBa HepTera3z mpoBOAHBIX TPYO
Pucynok 3.16 Cxema npousBojactBa OOGCaaHbIX B HACOCHO-KOMITPECCOPHBIX TPYO
Pucynok 5.1 IIpumep aBTOMaTn4ecKoi peryJIupoOBKU B CUCTEME BEHTHIISIIUN
Pucynok 5.2 PaznuuHblie TUIBI BAHH TPaBJICHUS
Pucynok 5.3 TexHosorndyeckas cxema npeaoTBPAIEHUS C 3arpsA3HEHUEM IIPU 3aKPBITOMN
3a4MCTKE (MIPUMEP C BIAKHBIM JIEKTPOPUIHTPOM)
Pucynok 5.4 TexHosnoruueckas cxeMa ¢ IpeJA0TBPAIEHUEM 3arpsI3HEHUEM B IIPOLIECCE
3aYUCTKH
Pucynox 5.5 CpaBHeHHE 0OBIYHOTO JIEKTPOABUTATENS C YHEPTOdP(HEKTUBHBIM
Pucynok 5.6 Ilonepeunslit pa3zpes (a) u ¢otorpadus (0) cCeKUUU TEMI00TPaKATEIHHOTO
AKpaHa Ha npoMexkyTouHoM ponbranre ICI'TI 2000
Pucynok 5.7 Ilonepeunsiii pa3pe3 (a; cxema) u ¢dororpadus BHemHero Buaa (0)
TEIUIOBOI0 dKpaHa Ha mpoMexxyTouHoM podbranre HICI'TI 2000
Pucynok 5.8 TermioBoii 3xkpan tuna "3HKonaHemnp"
Pucynok 5.9 Cxema ropu3oHTalIbHON OCAUTEILHON CUCTEMBI
Pucynok 5.10 JXanto3uitHbli NBIICOTACTUTEINb
Pucynok 5.11 ba3oBas cxema ycTpoOiCTBa [IUKJIOHA



Pucynox 5.12 Cxema yctpoiicTBa 35eKTpoduiabTpa (oKa3aHbl TOJIBKO JIBE 30HbI)
Pucynok 5.13 Konctpykuus pykaBHoro puiabtpa
Pucynok 5.14 PaguansHbINH MOKPEIH CKpyOOep
Pucynox 5.15 Ckpy66ep Bentypu
Pucynok 5.16 Cxema ropenku ¢ HU3KUM coaepxkaHueM NOX u BHyTpeHHEH
PELUPKYJISALMEN NBIMOBBIX T'a30B
Pucynok 5.17 CxemaTtnueckuil mpuMep TOpPENKM ¢ HU3KUM coaepxkanuem NOX,
paboTatoiieli Ha BO3/IyXe
Pucynok 5.18 Cxemarnunoe nzoopaxenue cuctembl CKB
Pucynok 5.19 Cxema yCTaHOBKHM MEHO-aMMHAYHON OYMCTKH ra30B
Pucynok 5.20 Hekaranutuueckoe poxuranue CO
Pucynok 5.21 Karanutuueckoe noxuranune CO
Pucynok 5.22 CxeMa yCTaHOBKHM [JI1 OUYHCTKH Ta30B OT OKCHJA YIJIEpPOJa peakluen
BOJSTHOTO rasa
Pucynoxk 5.23 I'opu30HTaNIbHBIN OTCTOMHUK
Pucynok 5.24 KoHCTpyKIHSI BEPTUKAIBHOTO OTCTOMHUKA
Pucynoxk 5.25 Cxema necuanoro puibtpa
Pucynok 5.26 Cxema nponeccoB Koaryasiuu 1 QGIoKyJIsuun
Pucynok 7.1 IIpuHiunuanbsHas cxeMa OpraHuuecKoro mukia Penkrnna

Crmmcox Ta0mmi

Ta6nuna 1.1 [Ipon3BoaACTBO MPOMBIIUIEHHON TPOIYKIIMHU B HATYPAIHLHOM BBIPAXKEHUU
Tabnuua 1.2 JluHamuka Mpou3BOACTBA MPOAYKIIUU YEPHON METAILITypruu
Tabnuma 1.3 TexHoJIOrH4ecKre MpoLecchl U ATAIbI
Tabnuna 1.4 OcnoBHbIe TexHoNornueckue nokasarenu [1d TOO "KSP Steel"
Ta6numa 1.5 OcHoBHbIe TexHONOrHueckue nokazarenu [1d TOO "Kactuur"
Tabnuna 2.1 OpueHTUPOBOYHBIE CIIPABOYHBIC 3HAYCHHS OCYIIICCTBUMOCTH MHBECTHUIININ B
OXpaHy OKPYKaroUIEH CPEbI
Tabnuua 2.2 OpueHTHUPOBOUYHBIE CIPABOYHBIE 3aTPAThl HA BHEJPEHUE TEXHOJIOTUU U3
pacyeTa Ha €UHUILY MacChl 3arpA3HSIONIETO BEIIECTBA
Tabmuua 3.1 Tekymne o0beMbl NOTPEOIEHUST IHEPTETUUECKUX PECYPCOB U BOJBI IIPU
ropsiueKaTaHOM MIPOU3BOJICTBE
Tabnuua 3.2 MapkepHbI€ BEIIECTBA U UX KOHIEHTPALIHS
Tabnuua 3.3 MapkepHbie BEIIeCTBa U UX KOHIICHTPAIIHS
Ta6numna 3.4 [Ipon3BoACTBO ropsiYeKaTaHOrO MpoKaTa
Tabnuma 3.5 Texkymmue 00beMbl MOTPEOSICHUST IHEPTETUUECKUX PECYPCOB M BOJBI TIPH
XOJIOTHOKATAHOM MTPOU3BOJICTBE
Tabnuia 3.6 MapkepHble BellleCTBA U UX KOHIIEHTPALIH
Ta6muma 3.7 MapkepHbie BelIeCTBa U UX KOHIICHTPAIIHS



Tabnuna 3.8 MapkepHbie BEIIeCTBa U UX KOHIICHTPAIIHSI
Tabnuua 3.9 Pacxon MarepraioB Ha MPOU3BOACTBO XOJIOAHOKATAHOTO MPOKATa
Ta6muma 3.10 CocTaB XapaKTEepHBIX 3arpsA3HSAIONIUX BEIIECTB MPU MPOU3BOJICTBE
XOJIOTHOKATAHOT'O MJIOCKOT0 MpOKaTa
Tabmuma 3.11 Pacxox marepranoB Ha TPOU3BOACTBO XOJIOJHOKATAHOTO MTPOKaTa (3KeCTh,
KOHCTPYKIIHS, KpoBJst, moakat st [II'TIA)
Tabmuua 3.12 MapkepHble BenlecTBa U UX KOHLIEHTpalus
Tabnuua 3.13 Pacxon marepuanoB Ha TPOU3BOACTBO XOJIOJHOKATAHOTO MpOKaTa (3KeCTh,
KOHCTPYKIIUS, KpoBJsi, moakat jist [{TI'TIA)
Tabnuna 3.14 Pacxon maTepuanioB Ha IPOU3BOJICTBO OIIMHKOBAHHOTO MTpOKaTa
Tabnuua 3.15 Pacxon maTepualioB Ha MPOU3BOACTBO MPOKATA C IMHKOBBIM MOKPBITHEM (
CO CBUHIIOM)
Tabmuna 3.16 Pacxox marepuanoB Ha MPOU3BOJACTBO OIMHKOBAHHOTO MpOKAaTa C
MOJTMMEPHBIM OKPBITUEM
Tabnuna 3.17 Texymue o0beMbl MOTPEOICHUS SHEPTETUUECKUX PECYPCOB U BOABI IIPH
TpyOONIPOKATHOM MPOU3BOCTBE
Tabnuua 5.1 Bunbl aBTOMaTH3MPOBAaHHBIX CUCTEM B 3aBUCUMOCTH OT TE€XHOJIOTHHU
Tabnuua 5.2 BnusHue ropsiueit 3arpy3ku Ha pacxo] TOIUIMBA U BPEMEHU NpeObIBaHUS B
neyu
Ta6muna 5.3 BeiOpockl B atmochepy nipu obxkure pacrnbuienueM HCl (00bequHeHHbIC
JaHHBIE YCTAHOBOK XOJOJHOM U ropsiuei MPOKaTKH)
Tabnumna 5.4 Bribpockl B atmocdepy Ha ycraHoBkax mo yrtuiauszamuu HCI,
UCITOJIB3YIOIINX PEAKTOP C MCEBIO0KUKEHHBIM CIIOEM
Tabnuua 5.5 Konnenrparuu BeiopocoB HCI ipu HenmpepbIBHOM TpaBiieHUN
Tabnuna 5.6 KonueHtpanuu BhIOPOCOB JIETYUYMX OpPraHUYECKHUX COECIMHEHUN Ha
TaHJIEMHBIX U PEBEPCUBHBIX CTAHAX
Tabnuua 5.7 JlocTrKUMbIE YPOBHU BHIOPOCOB MBUIH MPHU 3aUNCTKE
Tabnuma 5.8 D¢dPeKTUBHOCTH OYMCTKU W YPOBHU BBIOPOCOB, CBSI3aHHBIE C
MCIIOJIb30BAaHUEM JIIEKTPODUIBTPOB
Tabmuua 5.9 CpaBHeHHE pa3IMYHBIX CUCTEM TKAHEBBIX (PUIBTPOB
Tabnuua 5.10 JlocTukuMbie YpPOBHH BHIOPOCOB IPH 3aKauKe H202

Tabnuna 5.11 Mepb! npeIoTBpaIieHus U/ COKpaIIeHHs] 00beMa CTOYHBIX BOJ
Taomuna 5.12 Metoapl ocakaIeHus METAJUIOB U UX COSTUHEHUN
Tabnuna 5.13 CpaBHuTeIbHAS XapaKTEPUCTHUKA a3pOOHON U aHADPOOHOM OUHCTKU
Ta6numa 6.1 [lepuoasl ycpeaHenus ypoBHel BBIOpocoB/ cOpocoB cBsizanHbie ¢ HIT
Tabmuna 6.2 TexHosormueckre MOKa3aTeNu MbUIM MPU HarpeBe nourydadpuxarta (
XOJIOJHOKATaHOM MOJIOCKHI, POt U T.J.) TOC]e XOJIOJHOKATaHOTO MpoKaTa B Mpolecce



OTXKHUTa, a TaKXe NpHU Harpese mnonydadpukara nepej HaAaHECEHHUEM MOKPBITUS METOIO0M
IIOI'PY’KEHUS B TOPSYUI pacIljlaB METAJIJIOB, cBsA3aHHble ¢ H/IT.

Tabnuma 6.3 TexHoMOTHYECKUE MTOKA3aTEH MbUTA MEXaHUYECKOW 00paboTKH (BKITFOUAs
OPOJIOJIbHYIO PE3KY, yAaJIeHHE OKaJuHbI, NUIM(POBAHUE, YEPHOBYIO 00pabOTKY, IMPOKATKY,
YUCTOBYIO 00pabOTKy, BRIpABHUBAHUE), 3aUMCTKA (KPOME PYUYHOU 3a4MCTKH), CBSI3AHHBIC C
HAT.

Tabmuua 6.4 TexHomormueckue mokasarenu BeIOpocoB SO, mpu HPOU3BOICTBE MPH

HarpeBe mnony¢dadbpukaTa (XOJOJHOKATAHOW TMOJOCHl, mOpoduyis H T. 1.) THOCIE
XOJIOJJHOKATaHOT'O IIPOKaTa B MPOIECCE OTHKUTA.

Tabnuua 6.5 TexHosnornueckue mokazaresin BbIOpocoB okucioB azora (NOx) B
aTMocdepy mpu HarpeBe noirydadpukarta (X0J0IHOKATAHO! MOJIOCHI, TPOMUIISL U T.1.) TIOCIe
XOJIOJHOW MIPOKATKH B MPOLIECCE OTHKUTA.

Tabnuna 6.6 TexHomorMueckue Moka3areiau BbIOPOCOB OKHCIOB azoTa (NOXx) B
atMoc(epy npu mpolecce Harpesa noyygpadpukara (X0JI0JHOKAaTaHON MOJIOCH! U T.J.) NEepes
HAHECCHHEM TMOKPBITUS METOAOM MOTPYKEHHsI B TOPSYNI pacIyiaB METaJLIOB.

Tabnuna 6.7 YpoBHU BIOpOCOB JieTyunx opranndeckux coenunennit (JIOC), cBsizanHbIe
¢ HAT.
Tabnuma 6.8 Ypouu BeIOpOocoB, cBsizanubie ¢ H/T, nns Bei6pocoB HCI u SOx B
pe3yJibTaTe TPaBJICHMs IIPU XOJIOJAHOMN MPOKATKE.
Tabnuma 6.9 TexHonoruueckue MokasaTeau MbLUIH IpU HarpeBe nonydadpukara (cisiObl,
OJIFOMBI, KpYT U T.J1.) IEPEJ1 MIPOLIECCOM ropsiueKaTaHoro npokara, cesizanusle ¢ HT.
Tabnuua 6.10 TexHomornyeckue noka3zaTeian NbUIM MEXaHUYecKoi 00paboTKe (BKIIIOUas
MPOJIOJIBHYIO PE3Ky, YAAJICHHE OKaJWHBI, NUIM(pOBAaHKE, YEPHOBYIO 00pabOTKy, MPOKATKY,
YUCTOBYIO0 00pabOTKy, BBIPABHUBAHUE), 3aUUCTKA (KPOME PYUYHOU 3a4MCTKH), CBSI3AHHBIE C
HAT.
Tabnuuma 6.11 Texnomormdeckue moxasarenn BeiOpocoB SO, mpu Harpese

nosrypadbpukara (cisi0b1, OIFOMBI, KPYT | T. JI.) TIEPE MPOIECCOM ropsiueKaTaHoro MpoKara.

Tabnuma 6.12 TexHonoruyeckue mokaszaTeiaud BbIOpocoB okuciioB azota (NOx) B
atMocepy npu Harpese nojydadbpukara (ciasObl, OJIOMBI, KPYT M T.J.) MEPea MPOIECCOM
ropsiYeKaTaHoro mpokaTa

Tabnuna 6.13 TexHonoruyeckne HOpMaTUBBI COPOCOB CTOUHBIX BOJIAX MPU MPOU3BOICTBE
W3JICNINA JTaJTbHEHIIEero Tepeaesia YepHbIX METAJIOB, MOCTYMAIONUX B IMMOBEPXHOCTHBIC
BOJIHBIC OOBEKTHI.
Tabnuua 6.14 TexHosiornueckue mNokKa3zaTenaud cOPOCOB B MPYJIbI-HAKOMHUTEIH,

MPY/IBI-UCTIAPUTEIH TIPU TPOU3BOACTBE M3JEIHN TaTbHEHIIIETO TIepeiesia YepHbIX METaNIOB

I'moccapuit



Hacrosmuii rioccapuil mpenHazHaueH s 00JierdeHus MOHUMaHus WHQPOpMAIIuH,
coaepKauencss B JaHHOM JOoKyMmeHTe. OmnpenenacHuss TEpPMUHOB B 3TOM TJIOCCAPUM HE
ABJISIFOTCS. FOPUINYECKUMHU ONPEAEIICHUAMH (J1aXKe €CIM HEKOTOPBIE U3 HUX MOTYT COBIAAATh
c onpezenenusimu, npuseneHubiMu B HITA Pecny6nuku Kazaxcran).

I'moccapnii mpeacTaBiieH CIEYOMUMH pa3aeIaMu:
TEPMHUHBI U ONIPEICIICHUS

COKpalIeHus 1 0003HaUYCHHUS

XUMUYECKUE DIIEMEHTHI

XxumMudeckue GopmyJibl

€AVHULIBI U3MEPEHUS

TepMHHEI B OIpeAcIICHIA

B nacrosmewm cnpaBounuke no H/[T ncnonb3yroTes ciienyronmye TepMUHBL:

ammapaTt  JJsg  [pPOBEACHHUS
Pas3IMYHBIX MTPOIIECCOB IIPU HarpeBe
W TIOJ Ta30BBIM JIABJICHUEM BBIIIE
aTMoc(epHOro. Hampuwmep,

BBE/ICHHE B JKHJIKUE METAIUIbI JIETKO
HCTIApSIONINXCS BeIlecTB (MarHuil B
9yryH U T. 1.). B aBTOoknaBax
MIPOBOJISITCS. HEKOTOPBIE OIlepaluy

aBTOKJIaB —

THAPOMETAILUTYPTHH, HAIpUMEp
BBIIIETAYNBAHHE.

MOTJIOIEHHE  MOBEPXHOCTHIO
(ha30BO-MHOPOIHOTO Tena (
ajicopOeHTa) Kakux-Imoo BemiecTs (
ancop0aToB) W3 CMEXKHOH Ta30BOM
WM JKUJKON CpeJibl, MpOTeKaroIiee
Ha rpaHuIle pasaeia das.

azcoporus —

W3yYeHHE YPOBHS aJCKBaTHOCTH
psina HaONI0 e HUH u
COOTBETCTByIOmero  Habopa
KPUTEPHUEB, MJOCTATOYHBIX IS
OCHOBHBIX ueneﬁ IJId TIPUHATHA
pemenus. Kpome Toro, coueranue

OLICHKa —
aHajgu3a C MEpONPHITHIMU,
CBSI3aHHBIMHU C TTOJIUTHKOM, TaKMMH
Kak oOIpenelieHne mpodieM u
CPaBHEHHE PHCKOB U BBITOJ (TaKUX
KaK OII€CHKa PpUCKOB M OICHKa
BO3JICHCTBUS).

peakiusi B3aUMOJICHCTBUSL KUCIOTHI
Y OCHOBaHUS ¢ 00pa30BaHUEM COJIH
1 c1abo AUCCOIUHUPYIONMETO
BeIIECTBA

HeUTpanu3auus —

eIMHUIIA HW3MEPCHUs DHEPTUH,
paBHas 29,3 I'Jx; onpenensercs Kak
KOJINYECTBO 9HEPIUH,



TOHHA YCJIOBHOT'O TOIUTHBA (T.y.T.)

OIIOMBI

BaHHa

ckpy06ep Benrypu

HavJIydmune JOCTYITHbIC TEXHUKU

COpaBOYHUK IO HaAUITYyUYIIUM
JAOCTYIIHBIM TEXHUKaAM

BBIACJIAIOIICCCA TMPU CroOpaHuun 1
TOHHBI KAMCHHOTI'O YI'JId

3aroTOBKM M3 CTaiu B ¢opme
KBajpaTa ¢ 3aKpyIJICHHBIMH KPasMH.
HXx wncnons3yloT Kak HCXOJHBIN
MaTepuag Ha KPYIMHOCOPTHBIX
MIPOKATHBIX CTaHAX JUIS MOJYYCHUS
npo¢uIe COpTOBOW CTalH: KpyTa,
KBajpaTa, penbca u ap. CoprameHt
6;r0MOB cocTaBnsgeT 18 pazmepoB ot
130x130 MM go 450x450 MM c
pannycaMu 3akpyriieHuil ot 5 1o 60
MM. OHH OTHOCSITCA K KaTeTOpUH
KPYIHBIX 3arOTOBOK.

PacTBOp XUMHUUYECKHUX BEIIECTB JJIS
yIenbHOMI MOBEPXHOCTHOMU
00paboTKH, HATIPUMED, TPaBUIbHAS
BaHHA. TepMUH TaK)Ke OTHOCUTCS K
COOTBETCTBYIOIIEMY pPe3epByapy WIH
paboueit CTAaHIUU B
MOCJIEZIOBATEILHOCTHU MIPOIECCOB.

CKOPOCTHOI  Tra3oNpOMBIBATEb,
NPUMEHSEMBIH [ OYHUCTKH
OTXOJAIINX Ta30B OT TBEPIBIX
9gacTUIl pazMepoM <1 MKM

Hambonee dpdexkTUBHAT U
nepenoBast CTaausl pa3BUTHSA BUAOB
JIEATEIbHOCTH M METOAOB HUX
OCYIIECTBIICHHUS, KoTOpas
CBUJIETEIbCTBYET 00 ux
MPaKTUYECKOH MPUTOAHOCTH ISt
TOTO, YTOOBI CIY>XHUTh OCHOBOI
YCTAHOBIICHHUSI TEXHOJOTHYECKUX
HOPMAaTHBOB M MHBIX 3KOJOTHYECKUX
yCIOBHH, HalpaBIEHHBIX Ha
NpeNOTBpallleHHe WM, €CIH 3TO
MPAaKTHYECKH HEOCYLIECTBHMO,
MUHUMU3ALUI0  HETaTHBHOIO
AQHTPOIIOTEHHOTO BO3ACHCTBHUS Ha
OKPYXAaIOILIYIO CPEmy

JOKYMEHT, SABISIOIIUHCS
pe3yJabTaTOM COOTBETCTBYIOIIETO
obMeHna wuHpopManued Mexay
3aWHTEPECOBAHHBIMH CTOPOHAMH,
pa3pabOTaHHBIN AT ONPEIeIeHHBIX
BUAOB  JESATEIBHOCTH W
BKJIIOYAIOIIUA YPOBHU 3MUCCHUH,
00BeMOB 00pa30BaHus, HAKOIICHUS
U 3aXOpOHEHHS OCHOBHBIX
NPOU3BOJACTBEHHBIX  OTXOJOB,
YPOBHU TOTpeOJICHHST PECYpPCOB H
TEXHOJIOTHYECKHE IOKa3aTely,
CBSI3aHHBIE C TNPUMEHECHHEM



TCXHOJOTHYCCKHUEC  IIOKa3aTClIu,
CBA3aHHBIC C IIPUMEHCHUEM
HaUITyYIInX JOCTYITHBIX TEXHUK

JABUIKYIIad Cujia BHEAPCHU

JOXXHUT'aHUEC

TOIOBBIC KAITUTAJIIBHBIC 3aTPAThI

HaWIydlnX AOCTYINHBIX TCXHHUK, a

TAKXXE 3aKIIIOYUCHUA, COACpIKaAIICe

BBIBOJIBI 110 HAWITYYIINM OOCTYITHBIM
TEXHHUKaM U JI00bIe TICPCTICKTUBHBIC
TCXHHUKH

YPOBHU O3MUCCHH, CBSI3aHHBIE C
IpUMEHEHHEM HAWTYUIIHX

JOCTYITHBIX TEXHHUK, BHIPAKCHHbIE B
BHJIE TIPEACIBHOIO KOIHYecTBa (
MAacchl) MapKepHBIX 3arpsS3HSIONINX
BCIIECTB HA EIUHHILY O0BbeMa

IMHUCCHIT (MF/HM3, Mr/n) u (Wim)
KOJINYEeCTBA noTpedIeHus
JJCKTPUYCCKOW W (WIIH) TEIUIOBOM
9HEPrHH, HHBIX PECYPCOB B pacyere
Ha CJUHUIY BPEMEHH HJIH SIHHHILY
MIPOM3BOIUMON TIPOTYKIIMH (TOBapa),
BBINIOJTHAEMOH padoTHI,
OKa3bIBAEMOM YCIIyTH, KOTOpHIE
MOTYT OBITh JOCTUTHYTHI TIpH
HOpMaJbHBIX YCIIOBHAX
JKCIUTyaTallud  o0BeKTa ¢
NpUMEHEHUEM  OJHOM  UIH
HECKOJBKUX HaMIyYIINX JOCTYIHBIX
TEXHUK, OMIMCAHHBIX B 3aKIIIOYEHUH
0 HAWIYYIIUM JOCTYITHBIM
TEXHHUKaM, C y4EeTOM yCpEeIHEHHUS 32
OIIpEICIICHHBI IEPHOJl BPEMEHH U
IPH OTIPE/ICNICHHBIX YCIOBHSX

MMPUYHHBI paiu3aliii TEXHOJOTHU,
Hanmpumep 3aKOHOJaTCIbCTBO,
YJIydlI€HUE KaueCTBa MPOAYKIUU.

3a)KHTAaHUE M CKUTAHUE BBIXJIOMHBIX
ra3oB IyTeM BIIPHICKA BO3yXa WU
HCTIOB30BaHUS TOPEIKHU (HaIpuMep,
JU1s1 yMeHbleHus konudectBa CO u
(meryunx) OpPTaHHUYECKHUX
COCTMHEHUT).

PaBHBIN WM paBHOMEPHBIHN IIATEK,
MPOU3BOAUMBIA KaXKIBIH TOJ B
TEUEHHE CpoKa TOJE3HOTO
WCIIOJIF30BAHUS  TpeasiaraeMou
Texuuku. Cymma Bcex IUTaTexei
UMeeT Ty Xe "TpUBEICHHYIO
CTOMMOCTB", UTO U MEpBOHAYATIHHBIE
WHBECTUIIMOHHBIE pacxobl. ['ooBas
KaluTallbHAas CTOMMOCTH aKTHBa
oTpaxaer aTbTCPHATUBHYIO
CTOMMOCTPH BIIaJICHHMSI aKTHBOM JIJISt
WHBECTOpa

CAHNIAa U3MEPCHUSA, UCIIOJIb3yeMast
AJIs1 OIIPEACIICHUA BHCpFGTH‘IGCKOﬁ



VACIBHBI pacxoll MOTpeOJICHUS
TOP

MpoKaTKa

KaJauOpoBKa

Kpocc-menua 3¢ GHexTs

KOMIUICKCHBIH TEXHOJIOTHYSCKUN
aymut (KTA)

BTOPHUYHOC IPOU3BOACTBO

CMKOCTHU IPpOU3BOACTBCHHOT'O (
TeXHOJ’IOFI/I‘{eCKOFO) mnponecca

mporuecc IJIACTHYECKOTO
Je(OPMHUPOBAHUS TEJl HA TIPOKATHOM
CTaHe MEXAYy BpalAIOMIUMHCA
MPUBOJHBIMH BaJKaMu (9acTb
BAJIKOB MOXET OBITH HEMPHBOAHBIMHU
).

Habop omepauui, KOTOPBI
yCTaHaBJIMBAET IPU ONPEAEICHHBIX
YCIOBHSIX  CHUCTEMAaTHYECKOe
paznuume, KOTOPOE  MOXKET
CYIIECTBOBAaTh MEXIY 3HAYCHUSIMHU
U3MEpsieMOro napaMmeTrpa H
3HAYCHUSIMH, yKa3aHHBIMH
M3MEpUTEIbHOW cucteMoil (c
COOTBETCTBYIOIIMNMH 3HAYCHUSIMH,
INPUBEACHHBIMH B OTHOIICHUH
KOHKPETHOW "ITaJOHHOU" CHCTEMBI,
BKJIIOYasl 3TAJOHHBIE MAaTEpUaNbl U
UX  TPUHATHIE  3HAYCHHUS).
IIpumeuanue: Pesynsrar
KaJMOpPOBKH TMO3BOJISIET JIHOO
MIPUCBONUTH 3HAUCHHS MapaMeTpOB
JUIA U3MEPEHHs, JIMO0 ONpPEACIATh
MONPABKU B OTHOIICHUH TIOKa3aHUH.

BO3MOXXHBIH CJIBUT DKOJOTHYECKOH
Harpy3Kd OT OJHOTO KOMIIOHEHTa
OKpyXKafleld cpeibl K Ipyromy.
Jlro6bie  moO0uHBIE 3PGEKTH H
OTPULIATCIIBHBIC IIOCJICACTBHA,
BbI3BAHHBIC BHCAPCHHUCM
TEXHOJIOTHH.

IpOLECC 3KCHEPTHONW OLEHKHU
MPUMEHSIEMBIX Ha MPeaNpHATHIX
TEXHUK (TEXHOJIOTHH, CIOCO00B,
METOZOB, IPOLECCOB, MPAaKTHKH,
MOJIXOIOB H penieHuit),
HaTIpaBJICHHBIX HA MIPEIOTBPAICHHE
1 (AIM) MUHUMHU3AIIAI0 HETATHBHOTO
AQHTPONIOTEHHOTO BO3ICHCTBHS Ha
OKpYIKaIoIyI0 Cpely, B TOM 4HuClie
nyTeM cOopa COOTBETCTBYIOIIUX
cBeNeHU W (WIN) mocemeHui
00BEKTOB, NOJANAJAIOMHNX TIO]
o0nacTH TPUMEHEHHS HAFITyYIIHX
JIOCTYTIHBIX TEXHHUK

MPOU3BOJACTBO  METAIOB  C
WCIIOJIb30BaHNEM OCTATKOB W / WK
OTXOJIOB, BKJIIOYasl MEpPEIUIaBKy U
JIETHPOBaHNE

MCXaHHYCCKHCEC, (l)I/ISI/I‘IeCKI/IC,
XHUMHUYCCKUEC U (I/IJ'II/I) OHOJIOTHYECKHUE



repepaboTKa 0TX0/10B

yTuiausanuda 0OTX040B

OIIaCHBIC BC€HIICCTBA

JIEHCTBYIOIAsl yCTAHOBKA

JAOCTUTHYTBIC
BBIT'OIbI

OKOJOTHYCCKUE

MPOIIECChI, HaNpaBICHHBIC Ha
W3BIICYCHUE W3 OTXOJOB IMOJIE3HBIX
KOMIIOHEHTOB, CHIPBSl U (WJIM) HHBIX
MaTepuagoB, MPUTOAHBIX IS

WCMOJIb30BaHUs B JalibHEWIlIEM B
MPOU3BOACTBE  (M3TOTOBJICHHH)

MPOAYKIIUU, MATEPUAIOB WU

BEIICCTB BHE 3aBUCHMOCTH OT HX
Ha3HAYCHUS

MPOIIECC UCIIOJIL30BAHUS OTXO/OB B
WHBIX, TOMHMO MEPepadOTKH, LEIsX,
B TOM YHCJIE B KA9Y€CTBE BTOPUYHOTO
9HEPreTHYEecKoro pecypca Is
W3BICYCHUA TEIUIOBOW  HIH
3JIEKTPUYECKOHN JHEpruu,
MMPOU3BOACTBA PA3JIMYHBIX BHUIO0B
TOIUIMBA, a TakKXXe B KauyecTBe
BTOPUYHOTO MaTepUalIbHOTO pecypca
JUIT  Leled  CTPOUTENbCTBA,
3aIOJIHCHHS (3aKJIaJKH, 3aCBIITKH)
BBHIpAaOOTAaHHBIX  MPOCTPAHCTB  (
MyCTOT) B 3eMJI€ WJIM HEJpax WIH B
HMHXCHCPHBIX NECJIAX MPU CO3TaHNUU
WJIN U3MEHEHUH JIaHAIa(TOB

BEIIECTBA WM TPYNIIBl BEMIECTB,
KOTOpbhIE 00JaAal0T OJHUM HIIH
HECKOJIbKUMU OMaCHBIMHU
CBOMCTBAMH, TaKHMH  Kak
TOKCUYHOCTh, CTOWKOCTh U
OMOaKKyMYyJISTHBHOCTh, WU
KIACCU(PUITPYIOTCS KaK OIIaCHEIC
JUISL 9eNIOBeKa WIIM OKpPYXKalomeH
cpenpbl.

CTAallMOHAPHBIM UCTOYHHUK DMHCCHI,
PAaCIOJIOKEHHBIM Ha JIEHCTBYIOLIEM
o0bekTe (mpenmpusTHE) U
BBEJICHHBIH B HKCIUTyaTaluio 0
BBEJICHUsI B JIEMCTBUE HACTOSIIETO
CnpaBoynuka mno HJIAT. K
JIEUCTBYIOIIMM YCTaHOBKaM HeE
OTHOCSITCS PEKOHCTpYHpyeMble U (
178109 MOJEPHU3UPOBAHHBIE
YCTAaHOBKU TIOCJIE BBEIECHUSA B
JIEHCTBUS HACTOSIIETO CIIPAaBOYHUKA
no HAT

OCHOBHOE BO3jAcHCTBHE (i) Ha
OKPYXaIOIIyI0 Cpeay, KOTopoe
JIOJDKHO ~ pacCMaTpuBaThesl C
MOMOIIIbI0 TEXHOJIOTUHU (Tpolecca
unu  OopnOBI),  BKIIOYAs

JOCTHTHYTBIE 3HAYEHHS BEIOPOCOB 1



OKpY’Karomas cpeaa

BO3JICHCTBHE Ha OKPYKAIOUIYIO
cpeny

AaBTOMATH3HPOBAaHHAs  CHUCTEMa
MOHHUTOPUHTA  3MHCCHHA B
OKPY>KaroLIy0 Cpery

3arpsi3HeHHE

cOpOC 3arpsI3HAIOIINX BEIIECTB

3pHEKTUBHOCTH paboTHI.
DKOJOTHYECKUE BHITOJIBI METO/IA 110
CPaBHEHHUIO C IPYTUMH.

COBOKYITHOCTh  OKPY>KaloI[uX
YeJIoBEeKa YCIIOBUH, BEIIECTB W
00BEKTOB MaTepHaIBLHOTO MHpa,
BKITIOYAIONIast B ce0s MPUPOIHYIO
Cpeay 1 aHTPOIIOTEHHYIO Cpey

mo0oe  OTpULATEIBHOC WU
MMOJIOKUTEIILHOE H3MEHCHHE B
OKpYIKaIolIel cpejie, MOJHOCTHIO
WM YaCTHYHO  SABISIONIEECS
pe3ynbTaToOM  JKOJOTUYECKUX
aCIEeKTOB OOBEKTOB.

aBTOMAaTHU3UpPOBAHHAS  CUCTEMaA
MPOU3BOACTBEHHOTO
9KOJIOTUYECKOTO MOHUTOPHHTA,
OTCIIeXUBAIOIIAasl  MOKa3aTelu
SMHUCCHUI B OKPYKAIOUIYIO Cpeay Ha
OCHOBHBIX CTaI[MOHAPHBIX
HUCTOYHHMKAX S3MHCCHH, KOTOpas
obecrieunBaeT mepenady AaHHBIX B
WHQOPMAIIMOHHYIO  CHCTEMY
MOHUTOPMHIAa 3OMHUCCUH B
OKPYKAIOIIYI0 Cpeay B pEKHUMe
peanbHOro BpeMeHH, B COOTBETCTBUH
c npaBUIaAMU BEACHUS
ABTOMATHU3MPOBAHHON CHUCTEMBI
MOHUTOpPHHIa 3MHCCHH B
OKpPYXKaOIIyI0 Ccpeay IpH
MMPOBCACHUN TIPOU3BOJACTBEHHOTO
9KOJIOTHYECKOTO  KOHTPOJI,
YTBEPKJIEHHBIMH YIOJTHOMOYEHHBIM
OopranoM B 00JacTH OXpPaHbI
OKpYXKaIOIIEH cpepl.

OpsMOe WIIH  OTOCPEIOBAHHOE
BHECEHHE B  pe3ylbTate
JICSITEJIBHOCTH YeJIOBEKa BEIECTB,
BHOpAIlNY, BBICOKAX TEMIEpPATyp
WK IIymMa B atMoc(hepy, BOIHYIO
Cpely WM Ha 3¢€MHYIO MTOBEPXHOCTH,
CIAEACTBHEM YE€ro  SBISETCSA
HaHECeHHE Bpeaa 3J0POBbBIO
YyeJ0BEeKa MM yXYJANIEHHE
OKpY’XKarollled cpeasl; Tmopya
UMYIIECTBA; CHWKEHHME KadecTBa
WIH HEBO3MOKHOCTH 3aKOHHOTO
HCITIOIBb30BAHMS PUPOTHBIX (M HHBIX
) Gar OKpy»Karomiei cpesl

MNOCTYIJICHUE COACPIKAIINUXCI B
CTOYHBIX BOJAaX 3arpA3HAKOIINX



BLIGpOC 3arpsA3HAIOIINX BCIICCTB

00e3KUpUBaHNE

MapKepHbIle  3arpsA3HsIoNUe
BEIIECTBA

MOHUTOPUHI

OCHOBHBIC TIPOU3BOACTBCHHEIC
OTXObI

BIIK

XIIK

BCHICCTB B IMOBCPXHOCTHBLIC U
IOJA3C€MHBIC BOAHBIC 06’B€KTBI, HEApa
WJIN HAa 36MHYIO ITIOBEPXHOCTB.

MOCTYIUICHHE  3arpsA3HAIOIUX
BEILECTB B aTMOC(EPHBIN BO3IYX OT
MCTOYHHMKOB BbIOpOCa

HCKIIOYCHUEC, HACKOJIBKO 3TO
BO3MOJXHO, MacCjia HJIM CMa3Ku H3
KOMITIOHCHTA.

Hamboyee 3HAYMMBIE IS SMHUCCHUI
KOHKPETHOTO BHJa TNPOHU3BOJCTBA
WM TEXHOJOTHYECKOro Mpolecca
3arpsI3HSIONINE BEIIECTBA, KOTOPHIC
BBIOUPAIOTCS U3  TPYIIBI
XapaKTepHBIX IS  TaKOT'0
MpPOU3BOICTBA UIn
TEXHOJOTHYECKOTO  IpoIlecca
3arpsA3HAIOMINX BEIECTB U C
MOMOIIBI KOTOPBIX BO3MOXHO
OIICHUTh 3HAYCHHS dMHUCCHIA BCEX
3arpsI3HSONINX BEIIECTB, BXOISIIINX
B TPYIIITY

CHUCTEeMaTUYECKOE HAOIIOJCHHUE 3a
U3MEHCHUSIMH  ONpEIeICHHOU
XUMUAYECKOW WA (PU3HYCCKON
XapaKTEPUCTUKH BBIOPOCOB, COPOCOB
, TOTpeOJIeHHus, SKBHUBAJIEHTHBIX
apaMeTPOB WM TEXHUIECKUX MEp H
T. .

Haubonee  3HAYUMBIC  JJIA
KOHKPETHOTO BHJa IMPOHU3BOJICTBA
WIA TEXHOJIOTHYECKOTO IIpoIiecca
OTXOJBI, C TIOMOIIBI0O KOTOPBIX
BO3MOJXXHO OIICHUTh 3HAYCHHE
OCHOBHOTO HETAaTUBHOTO
BO3JICHCTBUS HA OKPYKAMOIIYIO
cpeny

OHMoXUMHUYECKas IOTPEOHOCTh B
KHUCIIOpOJE -  KOJHYECTBO
pPacCTBOPEHHOTO  KHCJIOPOJa,
MOTPeOISIEMOT0 MUKPOOPTaHU3MaMHU
JUTSL Pa3oXKEHUS OpPraHUYEeCKOTro
BEIIIECTBA.

XUMHUYCCKOE notpebiicHUE
kucnopona (XIIK) — moxaszarens
COJICpKaHMsl OPTaHMYECKHX BEUIECTB
B BOJE, KOTOPBIH IIOKa3bIBAET
KOJMYECTBO KHcIopoxa (uiH
JPYTOro OKUCIUTEINS), 3aTpaueHHOEe
Ha OKHCIEHHUE OpraHuYecKHUxX
COCTUHCHUU B npobe.
Konuuectsenno XIIK Beipaxaercs B



OKaJInHa

U3MCpPCHUC

U3MEPUTEIIbHAA CUCTEMA

aHaJIn3 )KU3HCHHOI'O ITUKJIa

NEPCIICKTUBHBIC TEXHUKHU

MWIIUTPaMMax —TOTPeOICHHOTO
kucinopona Ha 1 1 Bogsl (MrO/m) u
UCIIOJIB3YETCS ISl OLICHKH YPOBHS
OpPTaHWYECKOTO  3arpsi3HEHUs
MPUPOJTHBIX U CTOUHBIX BOJ

YeNIryiHJaTeie YaCcTUIBI PAa3IAIHON
TONIIWHEI, OOpa3oBaBIIHECS Ha
MTOBEPXHOCTH TOPSICKATAHOW CTaIH
n cocrosmue u3 okucino II- u
I1I-BameHTHOrO JKejie3a - BIOCTHUTA,
remMarura W MarHerurta. Ilo
XUMHYECKOMY COCTaBy OKaJHHa
OIM3Ka K YMCTOMY MarHeTuty (65-72
% Fe), a mo rpaHyJIOMETpPHIECKOMY
COCTaBy IIPENICTABJIIEHA B OCHOBHOM
¢dpakuueii menee 0,2 mMm. Brixon
MIPOKATHOHW OKaJHHBI COCTaBJISIET B
cpenneM 1 - 3 % oT Macchl rOTOBOTO
MpoKaTa.

Habop omeparuil A onpeneneHus
3HAYEHUs KOJIMYECTBA.

NOJHBIA HaOOp WM3MEPHUTEIBHBIX
prOOPOB U JPYTroro 000PyAOBAHHS,
BKJIIOYas BCe pabodne MpouenypHl,
HCIIOJIB3YEMBIC [JIA TMPOBECACHUA
YKa3aHHBIX U3MEPEHUI.

TepMHUH "aHaJIN3 KU3HEHHOTO UK
" ynorpebmnsercs s 0003HaAUCHUS
aHaIM3a BO3ACUCTBUS NIPOLYKTa WIN
W3JEJIHs Ha OKPYIKAIOIIYIO Cpely Ha
MPOTSHKEHUH €ro )KU3HEHHOTO ITHKJIA

AHanu3 S>KM3HEHHOTO IMKJIA
npeaHasHa4eH IS OLEHKH
CYMMAapHOTO BO3/I€HCTBUS IPOYKTa
Ha OKpPY’KaloIllyl0 Cpely B TEUCHHE
BCEro JKU3HEHHOTO IUKJIAa 3TOr0
MPOJYyKTa, TO €CTh, BKIIIOYas ChIPbE,
MIPOU3BOJICTBO, HCIOJIB30BAHUE,
BO3MOXKHYIO DPEHUPKYISIINIO0 HIN
MOBTOPHOE MCTIONIB30BaHMHE, a TAKKe
MOCJIEAYIOMYI0  YTHIU3AIHNIO
MPOJYKTA.

TEXHUKH C  TOTEHIHAIOM
YIYYIIeHUS.  9KOJIOTHYECKOI
3(h(peKTUBHOCTH, HO KOTOpEIE eIe
He OBUIM KOMMEPYECKH NPUMEHEHBI
WJIN KOTOPBIE BCE €llle HaXOSTCs Ha
CTaJuM UCCIENOBAHUN U Pa3paboOTOK

arperat, BHYTPU KOTOPOTO
METaJIJIOCOAepKallie MaTepHaIbl
MOJBEpPraloTCid MpU IMOMOIIU
TEIUIOBO OJHEprum TpedyeMbIM



I¢4yb

pereHepaTHBHbIE TOPETIKU

PEKyIEepaTUBHBIE TOPEITKU

peKymepanus

OILICHKA COOTBCTCTBUA

CKpy00ep

¢unbTpOBaHKE

otbop mpod

(GU3UKO-XUMHYECKUM
NpPEBpaIlCHUSIM JJIsI TOTO, YTOOBI
U3BIIEKaTh, paQHHUPOBATE U
00pabaThIBaTh METAJLIEI.

OHM  TpeJHa3HadYeHbl  AJsA
W3BJICUEHUS TETIIa U3 TOPSTYMX Ta30B
C WCIIOJIB30BaHNEM JABYX WIIH Ooiee
OTHEYIOPHBIX Macc, KOTOpHBIE
albTEPHATUBHO HAarpeBaloTCs, a
3aTéM  UCMOJB3YIOTCA  AJIA
MPEeJBAapUTEIEHOTO HarpeBa BO3ayXa
JUIsT  TOpPEHHUs, CM. TaKxXe
peKyInepaTuBHas I1€Yb.

OHH npe€aHa3Ha4YCHbI pIRIS: |
OUPKYJIAUU TOopAYUX Ta30oB B
CUCTEMCE ropeJiKku PIRIG:|

BOCCTAaHOBJICHUA TCILJIA.

BO3BpAlllCHUE YaCTU MaTepuala Uin
JHEPIUHU, PaCXOAYEMBIX IIpHU
INPOBEIEHUU TOTO0 HUIH HHOTO
TEXHOJIOTMYECKOro Ipouecca, A
IIOBTOPHOI'O MCIIOJIb30BAHUS B TOM
JKe TIpoLECCe.

MpOIIeCC CpaBHEHUs (haKTHUECKUX
BBIOPOCOB 3arpsI3HSIOIINX BEIIECTB C
YCTaHOBKU (MPOW3BOACTBECHHOM
eIWHUIBI) C JOIYCTUMBIMHU
NpeneNbHBIMH  3HAYCHHSAMH

BBIOpPOCOB B npenpenax
onpeJesIeHHOU CTEIEHHU
JIOCTOBEPHOCTH.

anmapaTsl pa3InIHON KOHCTPYKLUH
JUISL TIPOMBIBKH JKUIKOCTSIMU T'a30B C
[EeNb0 HUX OYHUCTKH U A
U3BJICUEHHS] OJTHOTO UM HECKOJIBKUX
KOMITOHEHTOB, a TaKxe 0apabaHHbIC
MAaIIWHbI I IPOMBIBKH MOJIE3HBIX
HUCKOTIAaeMBIX, B TOM YHCIE
MBUICYJIABIMBAIOIIAS YCTAaHOBKA.

IPOLIECC pa3leNIeHHs] CYyCIEH3HU Ha
KUIKYIO W TBepaylo ¢(asel ¢
MOMOIIBI0  (PUIBTPOB PABIUIHOMN
KOHCTPYKLIUH

npolece, MOCPEACTBOM KOTOPOTO
4yacTh BENIECTBA, MaTepualia WU
NpOAYyKTa ymausercs, dYToOBI
cOpMHUPOBATE PENPE3CHTATHBHYIO
BBIOOPKY II€TI0TO, C MENBI0 H3yUCHHSI
paccMaTpHUBaEeMOr0  BEIIeCTBa,
Marepuana Wid mpoaykra. Ilmau
orbopa 1poO, BEIOOpPKA W
AHATATHYECKUE  COOOpaKEHHUS



cis10

paduHupoBaHue

3¢ EeKTUBHOCTH

OKHCJIINTECIIb

OKHCITUTEIbHBIA mnmponecc

JIBIMOBOM Ta3

HETIPEPBIBHBIC U3MEPCHUA

BCCraa JOJDKHBI YYUTBIBATHCSHA
OAHOBPEMCHHO.

CcTajbHas 3aroToBKa B BHUJE IIJIUTHI
NpPsIMOYTOJIBHOTO CeUCHHUS
TOMUUHON 10 600 MM M MIHPUHON
10 2500 mM. Ciss0BI IPUMEHSIOT JUIS
MPOKATKH JIMCTOBOW CTalHW WU
OTIIPABIIAIOT HA METAJUTYpPTrUYECKHe
NpEeANpUITUS YK€ TOTOBBIM
nponykroMm. KarauHbie cisi0bI
MOJIYYaOT IMyTEM MPOKaTa CIUTKOB B
00KHUMHBIX CTaHaX, JIMThIE CIISOBI
MPOU3BOMAT U3 KUAKOTO METallIa Ha
MalrmHaxX HENPEepPHIBHOTO JHUTHS
3aroTOBOK.

OYHCTKa MCTAJIJIOB OT HpHMeCGﬁ

IOCTHXKEHHE KaKuX-J1n0o
ONpENENCHHBIX PE3yIbTaTOB C
MHUHHUMAJIBHO BO3MOXHBIMHU
M3JICPKKAMU WM  TOJyYCHHUE
MaKCHMAaJIbHO BO3MOKHOI'O 00BbeMa
MPOIYKIUHU M3 JaHHOTO KOJIMYECTBA
pecypcoB

MaTtepuana, KOTOPBIH MOXKET
pearupoBaTh C BBICOKOW CTEICHBIO
9K30TEPMUYHOCTH MPU KOHTAKTE C
JPYTUMHU MaTepuaiaMu, B 4aCTHOCTH
, BOCIIAMEHSFOLITUMUCS BEMECTBAMH

XUMHUYECKUU mnpouecc,
CONPOBOXKIAMOLIMICS yBETHICHHEM
CTENEHN OKHUCICHHS aToMma
OKHCJISIEMOT0 BEIeCTBA
MIOCPEACTBOM TIepeadl 3JIeKTPOHOB
OT aToMa BOCCTaHOBHTEIS (IOHOpa
9JIEKTPOHOB) K aTOMY OKHCIHTENS (
aKIIENTOPY IEKTPOHOB)

CMeCh MPOAYKTOB CrOpPaHHUS H
BO3/yXa, BBIXOJAIIETO U3 KaMephl
CTOpPaHMS U HANpPaBIEHHOIO BBEPX
M0 BBIXJIONTHOW TpyOe, W KoTopas
JIOJKHA OBITh BBIMYILICHA.

KpYTrJIOCYTOYHBIE  HM3MEpPEHUH,
JIONYCKAMOIIHE TEPEPBIBBI  JUIS
MPOBENCHUS PEMOHTHBIX palorT,
yCTpaHECHHUS ne(eKToB,
MYCKO-HANA0YHbIX, MOBEPOYHBIX,
KaJTMOPOBOYHBIX pabOT

WCTOYHHK BBIJICJICHHS, OT KOTOPOTO
BpEeIHBIC BEIECTBA B COCTaBe

OTXOJSIIIEro ra3a (BeHTHIALMOHHOTO
BO3/yXa) IMOCTYIAIOT B aTMochepy



Opl"aHI/BOBaHHLIﬁ HUCTOYHHUK

OpTaHM30BaHHBIN BHIOPOC

HEOpraHM30BaHHBIN BEIOPOC

nequI/Ie OpFaHI/I‘leCKI/Ie COCAUHCHUS
(JIOC)

IIbLIb

OTXOIAIINI ra3

OKOJIOTHYECKOE pa3spECIICHUE

3IEKTPOGUIBTP

OMHUCCHUSA

yepe3 CHCTEMYy Ta30XO0J0B MIH
BO3JyXOBOJOB (Tpy0a, adpaliOHHBIH
(oHapb, BEHTHWISILMOHHAS IIaxTa U
T.10.).

BBIOPOC, KOTOPBIH OCYILECTBISIETCS
yepe3 CIeIHUaIbHOe COOpYKEHHE,
CHCTEMY WJIM YCTPOMCTBO (IBIMOBBHIC
U BEHTWIALUOHHBIE TPYOBHI,
ra3oxo/bl, BO3YXOBOJBI,
BCHTUIAIIMOHHBIC mIaxThl,
aspannoHHble GpoHapH, AedIIeKTOPbI
u uHBlEe), oOecrneunBaronIne
HAaIPaBJICHHOCTh TIOTOKA OTXOSLINX
TbUTe- M Ta30BO3/YIIHBIX CMECeH.

BBICBOOOXK/IEHHE 3arps3HSIOIINX
BEIIECTB B aTMOC(EPHBIA BO3AYyX B
BHUJI€ HEHAITPABJICHHBIX TUPPY3HBIX
MIOTOKOB.

J1000€ OpPraHUYeCKOe COCIUHCHHE,
umeromiee npu 293,15 K nasnenue
mapoB 0,01 kIla wim Gonee, umu
HMEIOIIee  COOTBETCTBYIOIIYIO
JETy4ecTh TIPU OIPENeICHHBIX
YCIIOBHSIX HCIIONIB30BAHHMS.

TBEpJbIC YACTULBI PAa3MEPOM OT
CyOMHUKPOCKOIIMYECKOTO  J0
MaKpOCKOITHYECKOTO JIF000H (popMEL,
CTPYKTYpbl HJIM IUIOTHOCTH,
paccesiHHBIC B ra30BOH (a3ze.

o0muii TepMHH ISl Ta3a/BO3ayXa,
BO3HUKAIOMIET0 B pe3yJibTaTe
nporecca WM SKCIUIyaTaluu (M.
BBIXJIOIHBIE Ta3bl, IBIMOBBIC I'a3bl,
0TpaboTaHHbIE I'a3bl).

JIOKYMEHT, YIOCTOBEPSIOLIIIA IPaBO
HHINBHUAYalbHBIX
MpeaIpuHIMAaTeNe H I0PUINIECKUX
JIMI] HA OCYIIECTBICHUE HETaTUBHOTO
BO3JIEHCTBUSL Ha OKPYXKAIOIIYIO
cpeny W omlpelensiouiui
9KOJIOTUYECKUE yCIOBUS
OCYIIIECTBIICHUS NEATEIHHOCTH

YCTPOHCTBO, B KOTOPOM OYHCTKa
ra3oB OT a3PO30JIbHBIX, TBEP/BIX WU
KUAKUX YaCTULl IMPOUCXOAMUT MOJ
JEWCTBUEM BIIEKTPUIECKHIX CHIL.

OpsIMOM WJIM OIIOCPENOBaHHBIN
BBIIYCK B BO3JIYLIHYIO, BOJIHYIO
Cpely WM Ha 3€MHYIO IIOBEPXHOCTb
BEIIECTB, BHUOpAIMHU, BBICOKHX
TeMIOepaTyp HIH  IIyMa,

BO3HHUKAIOIIMX W3 TOYEUYHBIX WIIH



Coxpamnienus ¥ 0003Ha9CHUS

ACM
ACY
I'C™Mm
JIBC
AT
EC

3B

K/
KTA

JIOC

JITI
MHIT3
HJT
HITA
HIP

HUOKP

OM/]I
HT3
oC
TIJB
TIJIK
TIJIC
TIITP

TIX /D

PK
CMK
CKB
CHKB

CCITIO

CyoocC
CYOT
CouM
CBM
CIIIT
TOO
AO

pacCCeiIHHbIX HUCTOYHHUKOB,
HUMCHOIINXCA B YCTAHOBKE

ABTOMaTH3UPOBAaHHASI CHCTEMa MOHUTOPUHTA
ABTOMAaTH3NPOBAHHEIC CHCTEMBI yIIPABICHUS
I'oprove-cMa3zouHbIe MaTepualbl

JBuratens BHYTPEHHETO CTOPaHUS
Hecynbdypuzanus 1bIMOBBIX ra30B
EBponeiickuii coro3

3arps3HsIoIIee BeUeCTBO

KoaddummeHT mose3Horo neicTeus
KoMnnekcHbI TEXHOIOTMYECKUM ayAuT

HequI/Ie OPraHn4Y€CKuC COCANHCHUSA, HE OTHOCAIINECA
K MCTaHy

JlucTonpokaTHblil Lex

MarHa HermpepbIBHOTO JTUThS 3aTOTOBOK
Hawmmydmas qoctymHas TeXHUKa
HopmatuBHO nipaBoOBbIE aKThI
HayuHo-uccnenoBarenbckue padOTHI

HayuHno-uccnegoBatenbckue u
OMBITHO-KOHCTPYKTOPCKHE PaOOTHI.

O06paboTKa METAJUIOB TaBJICHHEM
HenpepbiBHO nuTast 3aroToBKa
Oxpyxaromas cpena
IIpenensHO-TOMYyCTUMBINH BEIOPOC
IIpenenbHO-q0MyCTUMAsT KOHLIEHTpALIHS
[IpenenpHO-I0MyCTUMBII cOpoC
IInanoBo-npeynpeAUTENbHBIA PEMOHT

[NonuxnopupoBaHHble JAUOEH30-Tapa-AHOKCHHBI H
InbeH30(ypaHbl

Pecnybnnka Kazaxcran

Cucrema MEHEIKMEHTA Ka4ecTBa

CenexTHBHOE KaTaIUTHYECKOE BOCCTAHOBICHHUE
CeneKTHBHOE HEKATATMTHIECKOE BOCCTAaHOBIICHHE

CoxkonoBcko-Capbaiickoe  TropHO-000raTHTEIbHOE
NPOU3BOICTBEHHOE 0ObEANHEHHE

Cucrtema ynpaBieHHUs] OXpaHOI OKpy Karomiel cpeibl
Cucrema yrnpaBieHHsI OXpaHOH Tpyaa

Cucrema PHepreTHYECKOro MEHeKMEHTa

Cuctema KOJIOTHYECKOT0 MEHEDKMEHTa
CopTonpoKaTHbIi Lex

ToBapuIIECTBO ¢ OTPAHUYEHHON OTBETCTBEHHOCTHIO

AKIMOHEpHOE 001IECTBO



TPT
TOP
T
oL
YPI1
OroA
OHK
20

XuMHUYECKHE 3IEMEHTH
CumBon HazBanue
Ag cepebpo
Al ATFOMUHUN
As MBIIIBSIK
Au 30JI0TO
B oop
Ba Gapwuit
Be Oepuiuuii
Bi BHCMYT
C yriaepon
Ca KaJIbIIAHA
Cd KaIMHIA
Cl XJIOp
Co KOOQJIbT
Cr XpoM
Cs e3nit
Cu MeJb
F ¢dTop
Fe KEJe30
Ga rayumi
Ge repMaHuit
H BOZIOpOJ,
He reJun
Hg PTYThH
I fon
In UHIUNA
Ir 1500070105051
K KaJui
Li JTUTHN

Xumugeckue GpopMyIsl

Texunueckas paboyas rpymmna
TonmmBHO-3HEPreTHYIECKUE PECYPCHI

Tennosas sHEprUs

TermnosneKTpoLeHTpalb
HacToTHO-peryIupyeMblil IPUBOJL

Lex ropstaero MUHKOBaHUS 1 aTFOMUHHPOBAHUS

OKOIOTHYEeCKUH HOPMATHB KadecTBa

OnexTpouibTp

CumBon HazBanune
Mg MarHui
Mn Maprasery
Mo MOJINOIEH
N a3or

Na HaTpUii
Nb HHUOOMIA
Ni HUKEIb

o KHCIIOPOA
Os ocMmuit

P dochop
Pb CBUHEII
Pd Tmautagan
Pt nJaTuHa
Re peHuit

Rh pouii
Ru pyTeHH
S cepa

Sb cypbMa
Se celeH

Si KpEeMHHUIA
Sn 0JIOBO

Ta TaHTal
Te TETyp

Ti THTaH

Tl TaJTUH
Vv BaHaIUH
W BOJIb(pam
Zn IUHK



Xumndeckas Gopmyia HasBanue (omucanue)

Al O, OKCHJI aJIFOMHUHHUS
CO MOHOOKCH]I yTiiepoja
Co, JIMOKCHJT yTriiepoaa
CaO OKCHJI KaJbIHs1, THAPOOKUCH KaJIbLIHsI
FeO OKCHUJI XKeJe3a
Fe,0, OKCHJI JKeJTe3a TPeXBaJIeHTHBIH
H,0, TIepeKnch BOIOPO/IA
H,S CEpPOBOOPOL
H,S0, cepHas KHCJoTa
HCI XJIOPUCTOBOIOPOTHAS KHCIIOTA
HF ($TOpOBOOPOIHAS KHCIOTA
HNO, a30THAs KMCIIOTA
K,0 OKCHJI KaJIHsI
MgO OKCHJl MarHusi, MarHe3ust
MnO OKCHJT Maprasia
NaOH THIPOOKHCH HATPHUS
NaCl XJIOPUT HATPUS
CaCl, XJIOpUJ KaJusi
Na,CO, KapOoOHaT HaTpUsl
Na,SO, cynbdar HaTpus
NO, JIBYOKHCH a30Ta
cMech okcuaa azora (NO) U quokcuma a3ora (NO,),
NO, BhIpakenHas B Bune NO,
PbCO, KapOOHAT CBHHIIA
PbO OKCHJI CBHHIIA
Pb,O, TeTPAOKCHU] TPHCBHUHIIA
PbS cynbdua CBUHIA
PbSO, cynbdar cBUHITA
Sio, JBYOKHCH KPEMHHS, OKCHJI KPEMHHS
SO, JIBYOKHCB CEPBI
SO, TPEXOKHCH CEepHI
SO, OKCHIIBI cepsl - SO, 1 SO,
ZnO OKCHUJI IIUHKA
EnvHmIel n3sMepeHas

HaszBanwne enunuig



CuMBOI
M3MEPCHUS

Oap

°C

Mmr

MM

MBT

HM3

ppb
ppm

00/MuH
T/CyT
T/TOL
06%

Kr-%
Br

B

IIpemucnoBue

KpaTKOC OIIMCAHUC COACPIKAHUSA CIIPABOYHHKA 110 HAWJITYYIINM AOCTYIIHBIM TCXHHKAM:

CANHUIBI

HU3MEPCHU

Oap

rpanyc Llenbcus
qac
KenbBun

KHUJIOJKOY b
KHJIOTIACKAITh

KHJIoBaTT-49ac

JIUTP

METp

KBaJIpaTHBIA METP
KyOW4ecKuid MeTp
MUJITUTPaMM
MUJIITUMETP

MEraBaTT TEIJIOBOHU

MOITHOCTH

HOPMaJIBHBIH KyOW4ecKuit
MeTp

MHUJUTHApAHAS TOJIS

MUJIJIAOHHAA JOJIs

YHCII0 000POTOB B MUHYTY

TOHH B CYTKH

TOHH B I'0J

IPOLEHTHOE COOTHOILICHUE
Mo 00BeMy

MPOLIEHTHOE COOTHOIIEHHE
0 BeCy

BaTT

BOJIBT

HaumenoBanue HN3MEPCHUA HpeoGpa3OBaHHe u

(cuMBOI U3MEpEHMS)

Hasnenwne (/1)

Temrmeparypa (T)
Paznuna remneparyp (PT)

Bpems

Temneparypa (T) Paznuna
temneparyp (AT)

Ouneprus
HaBnenue
Oneprus
O6bem
JmmnHa
IImomane
O6bem
Bec

TenmoBas MOIIHOCTH

TeruosHeprus

O0BemM

CocrtaB cmecelt
CocTtaB cmecei

CxopocTh
4acToTa

BpalleHus,

MaccoBslii pacxon
Pacxox maTepuana

MaccoBslii pacxon
Pacxon matepuana

CocTtaB cmeceit

CocrtaB cmecel
MomHocTh

Hamnpsoxenue

B3aMMOCBA3b C MCKAYHAPOAHBIMH aHAJI0TaMHU

KOMMCHTap1uu

1.013 6ap = 100 «Ila = 1

aT™

0°C=273.15K

1 kBt u =3 600 x/]x

ImMr=10"3r

lMM=1O'3M

npu 101.325 Ila, 273.15
K

1 ppb=10"°
1 ppm = 107
1 Br=1 Ix/c

1 B=1B1/1 A (A - Ammiep
, CHJIa TOKa



CnopaBounuk o HJT "IIpousBonacTBO M3Iennil JalbHEUIIEro Mepeesia YepHbIX
MeTaiioB" (nanee — cnpaBoyHuk o HJ[T) pazpaboTan B 1ensx peain3aiuu DKOJIOTHYECKOro
kojekca PecyOmmku Kazaxcran (nanee- DK0JIOTHUECKHI KOIEKC).

Paspabotka cripaBounrka H/IT npoBoauiace B coorBercTBUM ¢ [IpaBunamu pazpaboTku,
MPUMEHEHHSI, MOHUTOPUHTA U TEpecMOTpa CIPABOYHUKOB MO HAWIYYIIUM JIOCTYIHBIM
TEeXHUKaM, yTBepkJaeHHbIX [locranoBnenuem IlpaButenscTBa Pecnybnuku Kazaxcran ot 28
okTsa0pst 2021 roga Ne 775 (nanee — [1paBuina).

[lepeuensr obsiacTel MPUMEHEHHS HAMIYUYIIUX JOCTYMHBIX TEXHUK YTBEPXKICH
[TpunoxenuneM 3 Kk IKOJIOTHUYECKOMY KOAEKCY.

[Tpu pazpaboTke cripaBOYHMKA OB YYTEH MEXKTYHAPOIHBIN OMBIT B JaHHOU cepe, B TOM
YUCJI€ MCIOJb30BATUCh AHAJIOTUYHBIE M COMOCTABUMbBIE CIPABOYHUKH, O(UIIMATIBLHO
MPUMEHSIEMbIE B TOCYyAapCTBaX, SIBIAIOIIMXCA udieHamMu OpraHu3aiuyd 3KOHOMUYECKOTO
COTPYJIHHUYECTBA U pa3BUTHUs, EBpomneiickoro cor3a, Poccuiickont denepanuu, Ipyrux cTpa
W OpraHu3aluil C Yy4eTOM CHelu(PuKH, CIOXKHUBIICHCS CTPYKTYpPbl 3KOHOMHUKH U
HEO0OXOAMMOCTH OOOCHOBAHHOM ajanTaluy K KIMMATHYECKUM, a TaKKe SKOJIOTHUYECKUM
ycnoBusiM PecniyOnuku Kaszaxcran, oOyciaBivBaroIie TEXHUYECKYI0 U SKOHOMUYECKYIO
JOCTYITHOCTh HAMJIYYIIIUX JOCTYTHBIX TEXHUK B KOHKPETHBIX 00JIACTAX UX PUMEHEHUS

Best Available Techniques (BAT) Reference Document for the Ferrous Metals Processing
Industry (CrnpaBo4HBIM TOKYMEHT MO HAWIYYIIUM JOCTYNHBIM TEXHOJOTHUAM JIJIs
IIPOMBIIIEHHOCTH 1O MepepaboTke YEpHBIX MeTAIIOB) [1];

Best Available Techniques Reference Document for Iron And Steel Production (
CripaBOYHBINA JOKYMEHT MO HAWIYUYIIUM JOCTYTHBIM TE€XHOJIOTHM JIJIsl TPOU3BOCTBA YyT'yHa
u ctamm) [2];

Best Available Techniques Reference Document for the Non-Ferrous Metals Industries (
CropaBo4HBIH JOKYMEHT 10 HAWIYYIIUM JIOCTYIHBIM TEXHOJIOTUSM [UJIsI I[BETHOM
MeTaityprun) [3];

Best Available Techniques Reference Document for the Management of Waste from
Extractive Industries (CrnpaBo4HBI MOKYMEHT MO HAWIYYIIUM JOCTYIHBIM METOJIaM
oOpalieHus ¢ 0TX0JaMu JOOBIBAIOIIEH TPOMBIIIEHHOCTH) [4];

Industrial Emissions Directive 2010/75/EU Integrated Pollution Prevention and Control/
Hupextua 2010/75/EC Epomnetickoro mapiamenTta u Coera EC "O mpoMBIIUIEHHBIX
BBIOpOCax U /uiu cOpocax (0 KOMIUIEKCHOM MPeIyHpeKIeHUN U KOHTPOJIS 3arpsi3HeHuid) [5];

NudopmanimoHHO-TEXHUYECKUM CITPABOYHUK 110 HAMIIYYIIUM JOCTYITHBIM T€XHOJIOTHSIM
NTC 27-2021 "I[Ipou3BOACTBO U3CIUN TAIBHEUIIIETO MEpeIesia YepHbIX MeTaioB" [6].

O6nacts mpuMenenus crpaBounuka mo H/T, a Takke TeXHOIOTHMUECKUE MPOIIECCHI,
o0opy0BaHuE, TEXHUYECKHE cIocoObl U MeTo bl B KauecTBe H/T aisa koHkpeTHOU 06sacTu
npuMeHeHus1, orHecenue TexHuku Kk HJ[T, a Takke TEXHOIOrMYECKUE MOKA3aTeNN, CBSI3aHHBIC



C NMPUMEHEHUEM OJHOW WM HECKONBKMX B COBOKynHocTH HJIT mi1d TEXHOJIOrH4ecKoro
npoliecca onpeaeneHbl TEXHUYECKON paboyeil rpynnoii no pazpadbotke cnpaBounuka no HAT
"IIpon3BOACTBO U3IETUN JaTbHEUIIIETO Mepeiesia YEPHBIX METAILIIOB" .

Tekyliee cocTosiHMe SMHCCUN B aTMOc(epy OT MPOMBIIUIEHHBIX MPEINPUATHI MO
IIPOM3BOJACTBY H3EIUN JAJbHEUIIETO MEPENesia YEPHbIX METAJUIOB COCTABIIAET NOpSAKa 2
050 ToHH B roa. I'OTOBHOCTH MPEANPHUATUN IO MPOU3BOJCTBY H3ACIUNA NaTbHEHIIETO
nepenena k nepexony Ha npunuunsl HJT coctaBmsier nmopsnka 40 % mpu HECOOTBETCTBUU
YPOBHSIM 3MHCCHII, YCTAHOBJIEHHBIX B COINOCTABUMBIX CIPABOYHBIX JOKYMEHTax
EBpomneiickoro corosa.

[Ipu nepexone Ha npuHuunbel HJT nporuo3noe cokpaiieHue SMUCCUNA B OKPYKAIOLIYIO
cpeny coctaBuT 60 %, nnu cHkeHus nopsiaka 1 230 ToOHH B rof.

[Ipenmomaraemelii 00bemM wHBecTuiuii 14,5 mapa. tenre. Buenpenume HJT
npeaycMaTpuBaeT WHAMBUAYyaldbHbIM moaxoa K BbeIOOpy HIAT c yderom sKOHOMHKHU
KOHKPETHOT'O MPEANPUSITUS U TOTOBHOCTU MPEANpuATHs K nepexoay Ha npuHuunsl HJT,
BbIOOpa cTpanbl npousBoautens HJIT, momHOCTHBIX moka3arenei, radaputoB HAT u
crenenu Jjokanuzauu HJIT.

MonaepHu3anus NPOU3BOJACTBEHHBIX MOIIHOCTEW C IPUMEHEHHEM COBPEMEHHBIX U
3(PEKTUBHBIX TEXHUK OyJeT CrnocoOCTBOBATH PECYpPCOCOEPEKEHHUI0 U O3J0POBICHUIO
OKpYXaroLel cpeapl 10 COOTBETCTBYIOIIMX YPOBHEM OTBEUYAIOIIMX JMHUCCHUSAM CTpaH
Opranuzanuu 3JKOHOMHUYECKoro coTpyaanyectsa u pazsutus (OOCP).

Nudopmanus o cOope 1aHHBIX

B nensix paspaborku cnpaBoynuka no HJAT undopmanus 06 ypoBHSAX BBHIOPOCOB,
cOpocax, 00pa30BaHUHU OTXO/I0B, TEXHOJOTHUYECKHX Ipolieccax, 000pyI0BaHNU, TEXHUYECKUX
crocobax, MeTo/lax, MPUMEHSAEMbIX NPU IMPOU3BOJCTBE W3JAEIUN AalbHEHIIEro mepenena
yepHbIX MeTauioB B PecnyOnuke Kazaxcran Oblna coOpaHa B Ipollecce MpPOBEACHUs
KOMIUIEKCHOTO TexHoJiornyeckoro ayauta (nanee — KTA), mpaBuiia npoBeeHUss KOTOPOTO
BkitouatoTcs B IlpaBuna. Ilepeduenb oObekToB 1is mpoxoxzaeHus KTA yTBepxkieH
TeXHUYECKOW pabodel rpymnmoil mo pa3zpadorke crnpaBounuka no HJT "IIpousBoacTtBo
U3JIENINIA TaJbHEUIIET0 IEPEEIIa YEPHBIX METAILIOB' .

B3anmocss3s ¢ apyrumu cripaBouynukamu o H/[T
CnpaBounuk 1o HJIT siBnsercst oqHuM U3 cepuu pa3padaTbiBaéMbIX B COOTBETCTBHH C
TpeboBaHHEM DKOJIOTMYECKOT0 KOAEKCa HallMOHAIbHBIX cipaBoyHUKOB 1o HJIT.
CnpaBounnk o HT umeer B3auMoCBs3b C:

Ne HanMeHoBaHWEe CHpaBOYHHUKA IO

CBsi3aHHBIE TTPOIIECCHI
/I HAT
1 2 3

Cxxurasnyde TOIUIMBA Ha KpYIHBIX
CxuraHme TOIUIMBA B Iledax mpu
1 YCTaHOBKax € HEJIbKO IPOU3BOJACTBA

HarpeBe 3aroToBOK.
OHEPrun



Duepreruyeckas >(p¢extusHocTs  IIponeccsl noTpebaenus TemIoBoi u
IPH OCYLIECTBICHUH XO3SAWCTBEHHON JEKTPHYECKON SHEPTUU
Y MHOH NeATeTHbHOCTH

OuncTKka CTOYHBIX BOJA TPH
MIPOU3BOJICTBE MPOIYKITUU (TOBAPOB)
, BBIMIOJHCHUHM PabOT W OKa3aHHUU
YCIIYT Ha KPYMHBIX MPEINPUITHSIX.

Hpoueccm OYHUCTKH CTOYHBIX BOJI

ITpou3BoACTBO UyTyHA U CTaH ITpouecchl MOATOTOBKHU CHIPBSI

Yrunuzanuss u 00e3BpeKUBaHHE
OTXO0/I0B

OO6pareHue ¢ 0TX0AaMu

Ob6nacTs mpUMeHEHNA

B cooTBeTcTBUM C IMPHUIIOKCHHUEM 3 DKOJIOTHYECKOTO KOJCKCa HaCTOHHlI/Iﬁ CIIpaBOYHMUK I10

H/T pacnpocTtpaHnsieTcst Ha CJIEAYOLME OCHOBHBIE BUJIbI ICSITEIbHOCTH:

[Tpon3BoACTBO M3IENINI NaTbHEHIIIETO TIepeiesia YSPHBIX METAJJIOB, B YaCTHOCTH:
IPOU3BOJICTBO COPTOBOTO MTPOKATA;
IPOU3BOJICTBO TOPIYEKATAHOTO MPOKATA;
HPOU3BOJICTBO XOJIOAHOKATAHOTO MPOKATA;
IPOU3BOCTBO XOJIOJHOKATAHOTO MPOKaTa (3KE€CTh, KOHCTPYKIIUS, KPOBJIS, IOJKAT U T.[.)
MIPOU3BOJICTBO OIIMHKOBAHHOTO U aJTFOMOIIMHKOBOTO JIUCTA,
IPOU3BOJICTBO BOJAOTa30MPOBOIHBIX TPYO;
TIPOU3BOICTBO OIIMHKOBAHHOTO TIPOKATA C MOJIMMEPHBIM MOKPHITHEM;
TpyOOIIPOKaTHOE MPOU3BOICTRO.
O6nactp mpuMeHeHus: HacTosero cnpaBounuka no HJT, a Takxke TEXHOIOTHYECKUE

MpOIEeCChl, 000py/IOBaHME, TEXHUUYECKHE CIMOCOOBl M METOAbl B KAau€CTBE HAMIYUIIHUX

JOCTYIHBIX TEXHHUK IS 00JIacTH NpPUMEHEHHUs Hacrtosmero cmpaBouynuka no HJT
Ompe/iesIeHbl TEXHUYECKOW paboueil rpynmoil mo paspaborke cnpaBounuka no HIAT "

[Tpoun3BoacTBO U3aEIUN JaNbHENHIIETrO Mepe/iesia YePHbIX METaIOB" .

Hacrosammi cupaBounuk HJIT Takxke pacnpocTpaHsercs Ha MPOLECCHI, CBA3aHHBIE C

OCHOBHBIMH BHJIaMHU ACATCIBHOCTHU, KOTOPLIC MOTYT OKa3aThb BJIMSAHHNC HaA 00BEMBI YMHUCCHUI U

(nnn) MacTaObl 3arpsiI3HEHUS OKPY>KAIOIIECH CpesIbl:

XPaHEHHUE U MOJATOTOBKA ChIPbS;
MIPOU3BOICTBEHHBIE MPOIIECCHI (TUPOMETATUTYPTUUECKHE);

METO/IbI MPEIOTBPAIIEHUS U COKPAILICHUS YMUCCUM 1 00pa30BaHUsI OTXOJIOB;

XPaHEHHUE U MTOAr0TOBKA IPOAYKIMH.

Cnpapounuk o HJIT He pacnpocTpaHseTcs Ha IPO1ecChl 100bIYH, 00OTalleHUs PyAbl U

MOJIy4eHHE KOHIIEHTPATOB, BCIIOMOTATEIbHBIEC MPOIECCHI HEOOXOIMMBIE It OecTiepe0oitHOM

OKCILTyaTalluu IIponu3BOACTBA.

PaccmaTpuBaroTCst BOIPOCHl 00ecTieyeH s MPOMBIIIEHHOCTH MIPH MPOU3BOJICTBE U3ICIUN

,ZIaJIBHCI\/JIIHGI‘O nepeaciia YCPHbIX MCTAJJIOB 9KOJIOI'MYCCKH 0e301acHBIMH TCXHHUKAaMH, a TaKXKC



pelIeHUIMHU TMpoOJieM YTUIW3aIUK Pa3IdYHBIX BHUJO0B OTXOJIOB HJIHM KOMILICKCHBIM
HCIOJIb30BAHUEM TEXHOTE€HHBIX OTXO/IOB.

ACHEeKTHI yIIpaBiIeHUS OTXOJaMH Ha IIPOU3BOJICTBE B HacTosIIeM crpaBoyHuke mo HJIT
paccMaTpUBAlOTCA TOJIBKO B OTHOIIEHHHM OTXOJIOB, OOpa3yHIIUXCS B XOJ€ OCHOBHOTO
TEXHOJIOTUYECKOTO Tponecca. Cucrema yhpaBi€HHS OTXOJaMU BCIIOMOTATEIbHBIX
TEXHOJIOTUYECKHUX MPOLIECCOB PACCMATPUBAETCS B COOTBETCTBYIONIMX cripaBoyHUKax mo HIAT

IIpuHIMIEI NpEMEHEeHUS

Craryc noxyMeHTa

CnpaBounnk nmo HJIT mpenna3znauen mns uHGOPMUPOBAHHS ONEPATOPOB OOBEKTA/
00BEKTOB, YIIOJTHOMOYEHHBIX I'OCYIAPCTBEHHBIX OPraHOB, U OOIIECTBEHHOCTH O HAMIYYIIHX
JOCTYIHBIX TEXHHUKAX M JIOOBIX MEPCHEKTHBHBIX TEXHUKaX, OTHOCSIIMXCS K 001acTH
IPUMEHEHHS CIIPAaBOYHUKA MO HAWIYYIIUM JOCTYIHBIM TEXHUKAM C LIEJIbI0 CTUMYJIUPOBAHUSA
Mepexo/ia onepaTopoB 00HEKTa/00bEKTOB HA MPUHIIUIIBI "3€JICHON" SKOHOMUKHY U HAWTYyYIIINX
JOCTYTIHBIX TEXHUK.

CnopaBounuk no H/IT mo mpow3BOACTBaM COAEPKUT CHUCTEMATU3UPOBAHHYIO
MH(OPMALIMIO O COCTOSIHUU OTPAcid MpH IPOU3BOJCTBE M3AEIUN JanbHeHIIero nepeaena
YEpHBIX METAJJIOB, O HAaMOOJEe pacCIpOCTPAHEHHBIX U HOBBIX, NEPCIEKTUBHBIX TEXHUKAX, O
NOTPEOJICHUH PEeCypcoB U 00 IMHUCCHUSIX, O CUCTEMax HKOJIOTMYECKOro M IHEPreTHUYEeCKOro
MEHEDKMEHTA.

Onpenenennie HAT ocymectBusercs ajs otpacieit (oomacteit npumenenust HAT) na
OCHOBE psiia MEXAYHAPOIHBIX MPUHSITHIX KPUTEPUEB:
IPUMEHEHUE MATOOTXOAHBIX TEXHOJIOTHYECKUX MPOLECCOB;
BBICOKAsi pecypcHasi u 3HepreTudeckas 3((HEeKTUBHOCTh IPOU3BOJICTBA;
palMOHAIIBHOE UCIIOJI30BAaHUE BOJIbI, CO3aHUE BOJIOOOOPOTHBIX LIUKIIOB;

OpEeJOTBpAIlEHUE 3arpsi3HEHMs, OTKa3 OT MCIOJb30BAHUSA (MJIM MHHUMH3ALMSA
MIPUMEHEHUS) 0COOO0 ONACHBIX BEIECTB;

OpraHu3alys MOBTOPHOT'O UCIIOJIb30BAHUS BEIIECTB M SHEPTHH (TaM, TJI€ TO BO3MOKHO);

HKOHOMUYECKas 11e1eCO00pa3HOCTh (C yUeTOM MHBECTULIMOHHBIX ITUKIIOB, XapaKTEPHBIX
s orpacieid npumenenuss HAT).

TTomoxxenns, 00A3aTeNbHEIE K MPUMEHEHAIO

ITonoxenus pasaena "6. 3aKiIFOUEHUE, CONEPIKALIEE BBIBOIBI IO HAMITYUYIIUM JTOCTYITHBIM
texHukam" crpaBounuka nmo HJT sBngroTcs o00s3aTeNbHBIMHU K NPUMEHEHUIO MpHU
pa3paboTKe 3aKIIFOUEHUIN M0 HAMTYYIIUM JOCTYITHBIM TEXHHUKaM.

HeobxoaumMocTh TpUMEHEHUSI OJJHOTO WJIM COBOKYIMHOCTH HECKOJIBKUX IMOJIOKEHUN
3aKJIIOYEHUS M0 HAWIYYIIMM JOCTYIHBIM TEXHUKaM OINpEeNeseTcss oneparopaMu o0beKTOB
CaMOCTOSITEJIbHO, HCXOAs W3 LeJed YyNpaBlIeHUS OHKOJOITMYECKMMH AaCIeKTaMH Ha
NPEeANPUITHN TPU YCIOBUU COOJIOICHHS] TEXHOJOTUYECKUX Mokazareneid. KomudyecTBo u



[IEpEUYEHb HAWIYYIIUX JOCTYIHBIX TEXHHK, IMPUBEICHHBIX B HACTOSIIEM CIIPABOYHUKE I10
H/T, ne siBisieTcst 00s13aT€IbHBIM K BHEJIPEHUIO.

Ha ocHOBaHMM 3aKkiIrOYEHHS MO HAWIIYYIIUM JOCTYHHBIM TEXHHKAaM, OIEpaTOpamu
00BEKTOB pa3pabaThiBaeTCsl MpoOrpaMMa MOBBIIIEHUS HKOJOTHYECKOW 3(PheKTUBHOCTH,
HANpaBJICHHAs] Ha JOCTUKECHUE YPOBHS TEXHOJOTHMYECKUX MOKA3aTEJEH, YTBEPKICHHBIX B
3aKJIFOYEHUSIX 10 HAUJTYYIIIUM JJOCTYITHBIM TEXHUKaM.

PexoMeHIaTebHBIC TOJIOXKCHAS

PexomeHnarenbHbIe MMOJ0XKEHUS UMEIOT OMUCATENbHBIA XapaKTep U PEKOMEHIOBAHbI K
aHaaM3y TMpPOLEcCa YCTAaHOBJICHUS TEXHOJOTHMYECKHX IIOKa3aTeNied, CBSI3aHHBIX C
npumeHenneM H/IT u x ananusy npu nepecmortpe cupaBoyHuka o HJ(T:

Paznen 1: nmpeacraBneHa o6Oiias nuHGpopmaIys Npu MpoU3BOJCTBE U3ICTUN TaTbHEUIIIETO
Iepeaesia 4YepHbIX METAJUIOB, CTPYKTypa OTPACiH, HCIIOJb3YEMBIX HNPOMBIILIEHHBIX
poIeccax U TEXHUKaX MPOU3BOJACTBE U3ICIUN JAIbHEUIIIETO Mepeiesia YEPHBIX METAJJIOB.

Paznen 2: onucansl metononorus otHecenus: kK HJT, mogxoast uaentuduxanuu HJT.

Paznen 3: onucaHbl OCHOBHBIE 3Tallbl MPOU3BOACTBEHHOIO MPOIIecca WM MPOU3BOJICTBA
KOHEYHOTO TPOJAYyKTa, NpeJCTaBlIeHbl JaHHble W HHPOpMaIus 00 HKOJOTHYECKUX
XapaKTEPUCTUKAX YCTAHOBOK IPU ITPOU3BOJCTBE U3JEIUN JaTbHEMIIEro Iepeiesia YepHbIX
METaJJIOB C TOYKHM 3PEHUS] TEKYIIMX BBIOPOCOB, MOTPEOJEHHS M XapaKTepa ChIpbs,
MOTpeOICHUS BOJIBI, UCTIONB30BAHMS YPHEPTUU U 00pa30BaHUs OTXOOB.

Paznen 4: onucanbl METOJIbI, TPUMEHAEMBIEC TIPU OCYUIECTBICHUU TEXHOJOTHUYECKUX
MPOLIECCOB JJII CHHXKEHHUS MX HETATUBHOI'O BO3JICHCTBUS HA OKPYXKAKUIYI0 CpPEly W HE
TpeOyoIe PEeKOHCTPYKIHMH OO0BEKTa, OKa3bIBAIOIIEr0 HEraTMBHOE BO3JICHCTBHE Ha
OKPYXAIOUIYIO CpENy.

Paznen 5: mpeacraBieHo ONMCaHue CYLIECTBYIOIMUX TEXHUK, KOTOPBIE IPEAIaratoTCs I
paccMoTpenus B Hensax onpeaenenus HIT.

Paznen 7: npencraBnena nHGoOpMaIys O HOBBIX U MEPCIIEKTUBHBIX TEXHUKAX.

Paznen 8: nmpuBeneHbl 3aKIIOUYUTENIBHBIC TTOJOKEHUS U PEKOMEHIAIUM ISl Oy ayIeu
paboThI B paMKax mepecMoTpa cripaBounnka mo HJ/IT.

1. O6mas urdopmMamua

Hacrosmuii pasgen cnpaBounuka no H/IT coxepxkut oOuryro mHpopmamuio o
KOHKPETHON 00J1aCTH NpPUMEHEHHUs, BKJIIOYas OMNHUCAHHE METAJLTypPrHUYeCKON OTpaciu
PecnyOnuku Kazaxcran, a Takke ONUCAaHUE OCHOBHBIX 3JKOJOTMUYECKUX MpoOJieMm,
XapakTepHBIX JJIs 00JacTU MPUMEHEHHs HacTosiiero crnpaBounuka no HJ/T, Bkirouas
TEeKyIIUe YPOBHH AMUCCHUH, a TaKKe MOTPEOJCHUS] SHEPTreTUUECKUX, BOJHBIX U CHIPhEBBIX
pecypcos.

1.1. CtpykTypa B TEXHOIIOTHYECKHIi YPOBEHb OTPACIH II0 MPOM3BOACTBY M3ACIHN JAaTbHEHIIErO
nepeJielia YepHEIX METAJLIOB.



IN'opno-metamnyprudeckuit komiieke (I'MK) - oquH U3 BakHEHIIUX CTPATETHUECKUX
cekTopoB 3koHOMHKHU Pecnyonuku Kazaxcran. Ha nomto I'MK npuxonutcst B Hacrosiiee
Bpems Oosnee 7 % BBII, 19 % o6bema mpoMBINIJIEHHOTO MPOW3BOJACTBa, Oonee 35 %
MpoyKUKUU oOpadatkiBaroliel nmpomellieHHOCTH. Ha npeanpusitusix orpaciu 3aHsTo 0oliee
300 ThICSY YENOBEK, YTO COCTaBIAET MpuUMepHO 3,6 % oOmiell YMCICHHOCTH 3aHATOTO
HACEJICHUsI PECITyOJINKH.

YepHast MeTannyprus - OTpaciib TSXKEIOW MPOMBIINUIEHHOCTH, OObEeAUHSIONIAs
TEXHOJIOTUYECKH U OPraHU3AIMOHHO MPEANPUATUS MO A00bYe U OOOTAIICHUIO PYIHOTO U
HEPYAHOTO CBIPbSl, MPOU3BOJACTBY OTHEYHOPOB, MPOAYKTOB KOKCOXMMHYECKOU
MIPOMBIIIUIEHHOCTH, YyTyHa, CTaji, MPoKaTa, (heppocCIiaBOB, CTAILHBIX U YyTYHHBIX TPYO, a
TaK)Ke M3eNUi JalibHeHIero nepejaena (COpToBOro NpoKara, JUCTOBOrO MpoKaTa, Oenoi u
YEpHOM KECTH, MPOKATa C IIUHKOBBIM, aJTIOMOLMHKOBBIM M IMOJUMEPHBIM MOKPBITUEM),
METAJTHYECKHUX MOPOIIKOB YEPHBIX METAJIJIOB.

HcTopudecku CI0XKUIOCHh, YTO OCHOBHBIE MPEANPUAITUS METAILUIYPIrUU B CTpaHe
3aHUMAIOTCS BOIIPOCAMU MEPBOro nepenena. [[penmyecTBeHHO pedb UAET O MPOU3BOACTBE
u akcropre pyasl U kKoHnenrtpara. Ceronns I'MK skcnoptupyer 95 % cBoelt npoaykuun,
[JIaBHBIM 00pa30oM 3TO I[BETHBIE METAJUIBI - MEJb, IMHK, CBUHEI], aJIOMUHHI, a B YepHOH
METAJTyPTUU - TOPSUYEKATAHbIN U XOJIOJHOKATAHBIN MPOKAT, MPOKAT C TOKPHITUEM, COPTOBOM
MpoKaT v TpyOHast MPOTYKIIHSL.

PaznuuaroT HECKOJIBKO THUIIOB MPEANPUATUN YEPHOU METAILTYPruu: MPEearpUsITUs
MOJTHOTO IHKJA. BONBIIMHCTBO CcTaauii MpOW3BOACTBEHHOrO NHKJIA - obOoramieHue pyo,
IIPOM3BOJICTBO KOKCA, BHITUIABKA U MIPOKAT METajlia COCPEIOTOUCHBI B 0JJHOM 00BbekTe. AO "
ApcenopMutran Temupray" - eIUHCTBEHHOE B pecimyOJiMKe NPEANpHUITHE C IMOJIHBIM
METaJUTypru4eCKUM I[IUKIIOM;

nepeaesibHble MeTaulypruueckue npeanpusitus. OnaHa u3 cTaauil, a 3T0, B OCHOBHOM,
MIPOU3BOJICTBO CTaj€i U CIUIaBOB, BBIAEIEHA B OTAEIbHYIO OTpacib, Hanpumep: [1d TOO "
KSP Steel", [1d TOO "Kactunr";

Majasi YepHas MEeTaJUTyprusi. XapakTepu3yeTcsi TEM, UYTO 1[€Xa MO0 MPOU3BOJICTBY MeTalia
BXOJISIT B COCTAaB MAIllIMHOCTPOUTEIIbHBIX TTPEATPUITUH.

B cocraB MeTamnypruyeckoil oTpaciy MOJIHOTO LMKJIA MO BBIIJIABKE U MepepadoTke
YEPHBIX METAJJIOB BXOAAT NPEANPUITHS, KOTOPBIE BBINOJIHSAIOT CIEAYIOIINE 3a1a4uu:

100bIYa METAJUTMYECKUX PYJI, UX 00OranieHue;

n00bI¥a U MOATOTOBKA BCIIOMOTATENLHOTO HEPYTHOTO CHIPhSI — OTHEYTIOPHOM
TJIMHBI, U3BECTHIKOBBIX (DJIFOCOB;

KOKCOXUMUYECKask MPOMBIIIUIEHHOCTh, BKJIFOYAasi BRIPAOOTKY KOKCOBOTO ra3a;

BBIIJIABKA YEPHBIX METALIOB (YyryHa, CTajdd W CIUJIABOB, MPOKATa, METAUTMYECKUX
MOPOIIKOB YEPHBIX METAJIIOB);

MIPOU3BO/ICTBO CTAJIbHBIX U UYTYHHBIX TPYO;
BTOpHYHAas MepepaboTKa YEPHOI0 METAJUIMYECKOT0 JIOMa M OTXOJI0B IPOU3BOJICTBA.



[IpennpusiTrs YepHON METAILUTYPTUH OCHOBHYIO MacCy rOTOBOM MPOAYKIMHU BBITYCKAIOT B
BU/JIE TUTEHHOTO U MEPEACIIbHOIO YyT'yHa, KOHBEPTEPHOU CTalli, a TaK)Ke TOTOBOr0 IpoKaTa (
COPTOBOTO, TOpAYEKATAHOT'0, XOJOJHOKATaHOTO M T.H.), CTAJIbHBIX U YYTYHHBIX TpYO.
[lepenenbHblil YyryH B AaibHEHIIEM IMOJBEpPraeTcs IUIaBKE UM 00E3YIJIEPOXKUBAHUIO IS
MOJYyYEeHUsl CTaledl C pa3ju4YHbBIM COJep’KaHueM yrieponaa. bosbmas yacTte cTanu
IPOU3BOJUTCS B BUJIE CIUTKOB, KOTOPBIE, B JAIIbHENIIIEM, TOABEPTalOT KOBKE U MPOKATKE JIJIs
MOJIyYeHHs] TPO(UIIA pa3IMYHOrO CEYEeHHs (3arOTOBKH; JINCTOBOM IIPOKAT; COPTOBOM MPOKAT;
OecIIOBHbIE TPYOBI; CIICIIUATbHBIC BUJIbI).

CoblpbeM 4YepHOM METATYPTrUM JJIsl NMEepPeebHbIX U MalbIX TPEANPUATHN CIYKUT
noryadpukar st BEIpaOOTKH CTalld — YYyT'YH, METAJUIOJIOM M MPOYHE OTXOJbl OCHOBHOTO
METaJUTyprudecKoro npou3BoicTea. CTanbHbIe CIUTKH WIM HEMPEPHIBHOIUTHIE 3aTOTOBKU —
nosrypabpuKkar, U3 KOTOPOro pa3IMYHBIMH METOJIaMU MOJIYy4YaloT HeoOXoaumble u3aenus. B
OCHOBHOM NPUMEHSIOT 00pabO0TKy CTalli JaBJIEHUEM: METAJLI IO IEUCTBUEM MPUIIOKEHHOU
CWJIBI A€(POPMHUPYETCSI, COXPaHSIsl NPUOOPETEHHYIO (hopMy.

Koneunoii npoaykuueil nepeieiabHbIX METaUTypru4ecKuxX MNpeanpusTui (mocie
MOJIYYEHHS YyT'YHA U CTaJIM) SBISIIOTCS U3eNus pa3HooOpa3Hoi (POpMBbI U3 CTAIU U CILUIABOB,
MOJyUYCHHBIE C TMPUMEHEHHUEM IMpoIeccoB 00paboTku MeTauioB pgaBienuem (OMJI),
OCHOBHBIMU U3 KOTOPBIX SBJISIOTCS CIEAYIOIINE:

MpOKaTKa — CaMblid BBICOKOIIPOU3BOAUTENbHBIN mnpouecc OM/I, 3akmtovaromuiics B
nedopMali METaJlJIa B MPOCTPAHCTBE MEX]y BpAIIAIONIMMUCS BaJIKaMH, B PE3YJIbTATE YETrO
3aroToBKa 00KMMAETCsl, BBITATHBACTCS U B 3aBHCHUMOCTH OT MPO(UIIS MPOKATHBIX BAJIKOB
npuobperaer 3agaHHyo dhopmy (rpoduib). [Iporiecc Halien mpuMeHeHre TPU U3TOTOBIICHUN
MPAKTUYECKN BCEX BUJIOB METAJUIOMPOAYKIINH U3 CTAIU U CIUIABOB [7];

MIPECCOBAHUE METaJlJIa 3aKJI0YaeTCs B BBIJABIIMBAHUU METajlla U3 MOJOCTU KOHTEHHepa
yepe3 OTBEPCTHE MATpPHIIbl, YyCTAHOBIEHHON Ha ero Topue. [IpuMeHsercs: npu U3roToBJIEHUN
ropsiaeiepopMUPOBAHHBIX TPYO U (hacOHHBIX mpodumeit [8];

BOJIOYEHHUE — MPOLECC, 3aKIoYaronmicsa B qedopmanuu Meramia (MpeuMyIeCTBEHHO
XOJIOJIHOM) uepe3 OTBEPCTHE B paboueM HHCTPYMEHTE (BOJIOKE) MYyTEeM HPUI0KEHUS
TaHyniero ycuiusa. Crnoco6oM BOJIOYEHHUS U3TOTOBIISIIOT TPOBOJIOKY, TPYObI MAJIOro JUaMeTpa
, & TAKXKE IPYTKU KPYIJIOro, KBaIPaTHOIO U IIECTHYTOJIBHOTO ceueHus [9];

KOBKa — (popMOM3MEHEHHE MeTalljla, TPEUMYIIECTBEHHO B TOPAYEM COCTOSHUH,
OCYIIIECTBIIsIEMOE OOMKaMu KOBOYHOM MalIMHBI (MOJOTa, Ipecca U T. M.) C NPUIIOKEHUEM
yIapHOW Harpy3ku. B UepHON MeTaulypruu NOPUMEHSETCS IPEUMYIIECTBEHHO IS
nedopMali CIUTKOB C MOJYYEHUEM 3aroTOBKH Pa3HOOOpPA3HOro Ha3HAYEHUS, HAIpUMeEp,
JUTSL U3TOTOBJIEHUS PA3JIMYHOIO 000PYI0BaHUS;

HITaMIIOBKa MpeaycMarpuBaeT GOpMOU3MEHEHUE MeTajla IMyTeM ero aepopmalriuu
MEXJy NpOQUINPOBAHHBIMU MOBEPXHOCTAMH MmTamMnoB. Ilponecc npumeHsercs B



MaIllMHOCTPOEHUHU, a €ro pa3HOBUAHOCTh — (OPMOBKA JIMCTAa HCHOJb3YEeTCA IpPH
U3TOTOBJIEHUM cBapHbIX TpyO. lllTammoBka MoxeT OBbITH ropsiueil M XOJOAHON. DTUM
C0c000M MOYKHO IOJTy4aTh U3/ENINS OY€Hb TOUYHBIX Pa3MEPOB;

X0JI0/IHOE TTpOoHIIMpOBaHUE — Mpoliecc 1e(OpMUPOBaHUS JIUCTOBON MU KPYTJIOH CTalu
Ha MPOKATHBIX CcTaHaxX. M3 NHCTOBOM cTanmu Mody4yaroT THYThle MPO(IIA C pa3IudHON
KOH(Urypanueid B NONEPEUYHHMKE, a W3 KPYIUIBIX CTEpKHEH Ha CTaHKax XOJOJHOTO
PO HINPOBAHUS ITyTEM CIUTIOIIMBAHUS — YIPOYHEHHYIO XOJIOJHOCIUTIOIIEHHYIO apMaTypy.

[TockoapKy MpoKaTKa SIBISETCS MPOLECCOM, MOJYYMBIIMM Haubojiee MaccoBOE

MpUMEHEHUE NMPU MPOU3BOJICTBE U3IETUN aJbHENIIEro nepeaena YepHbIX METaIOB, 4YacToO
BCIO MPOAYKIUIO TPETHETO METAJLUTYPrUYECKOI0 MEepeAeia Ha3bIBAIOT MPOKATOM. BhIaensroT
XOJIOAHBIM M TOPSAYMNA MPOKAT, OTIWYHUS KOTOPBIX 3aKIIOYAIOTCS B Pa3HOM TemIiepaType
00pabaThIBAEMOT0O CHIPhS. XOJOIHBIN MPOKAT MPUMEHSIETCS ISl CHIPhsI, UMEIOIIET0 BHICOKHIA
YPOBEHb INIACTUYHOCTH, YTO IMO3BOJIAET COXPAHATH CTPYKTYpPY METala U HE U3MEHSTh €ro
¢dbusndeckue cpoiicTBa. Ilpouecc mpokata He Bcerja SBISETCS KOHEYHBIM 3TaloM
Ipou3BoJIcTBAa NonydadbpukatoB. Hanpumep, 1 u3aenuil yepHOW METaJITyprud MOTYT
MPUMEHATHCA TAKUE METO/bl 00pa0O