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VJIK 504.062

barikoBckuim A.A., lletpoBuy K.B. Hayu. pyk. CkypaTtoBuy U.B
Bo3aelicTBHe Ha OKPYKaoILIYyI0 CpeAy NPOU3BOACTBA
U3jeJui MeJULUHCKOro Ha3HaYeHus (Ha npumMepe
[Ipou3BOACTBEHHOr0 YHUTAPHOTI'O NPEeANPUATHUA
“Dpebop”)

BHTY, ®I'/D, rp.10203116

«®pebop» BxomuT B uuCIO HanboJEe HHEPTOEMKHX
npeanpuaTHii MuHCKOI 001acTé ¢ TOMOBBIM TOTpedIeHHEM
0K0JI0 9,5 THIC. TOHH YyclIOBHOro ToruinBa. Ha mpennpustuun
ucrnoib3yercss 0Oosnee 10 BHIOB SHEPIUU: SICKTPOIHEPTUs,
NPUPOIHBIM ra3, Imap, ropsdas BOHA, CXKATbIM BO3IYX,
3aX0JIO’KEHHAs BOJIA, AMCTUIUIAT, a30T, TOPIOYME OTXOMABI U JIP.

Tak Kkak DOPOU3BOACTBO ~ SBJIAETCS XUMHUYECKHM, TO
OCHOBHBIE BpeJlHbIe (aKTOPBI, BIUSIOIIME HA OKPYKAIOIIYIO
Cpeny ClenyIOLIHe:

-BBIOPOCHI BpEIHBIX XHUMHUYECKHX BELIECTB B aTrMocdepy
(MpOU3BOACTBO JIUTBEBBIX H3IEIUM M MOJUCYIH(HOHOBOIO
BOJIOKHA);

-Oonblioe  MOTpPEOIeHNe HHEPruu (JIUTHEBbIE MAIIUHBI,
CYLIWJIBHBIE KaMEPBI M CTEPUIIN3ALIMOHHAs KaMepa);

-BO3MO’KHOCTb MOIAJaHMsI B CTOUHBIE BOJIbI, BOJl IPOMBIBKH
MOJUCYIIb(OHOBOTO BOJIOKHA M ITPOYHE BOJIBI;

-00pa3oBaHHE  TOJUMEPHBIX U  OBITOBBIX  OTXOJOB
IIPON3BO/ICTBA;

-oTpedyieHre  OOJNBIIIOr0  KOJMMYEeCTBAa  BOABI IS
IIPOU3BOJICTBEHHBIX LIEJIEH;

-noTpeOIeHNEe ChIPhEBbIX KOMITIOHEHTOB.

JUia  CHW)KEHHA  OTpPULATEIBHOTO  BO3JACHCTBUS  HA
OKpYXXAIOIllyl0 Cpely M JJsi yMEHbIIEHUS BbIOPOCOB
3arps3HSAIONIMX BEIIECTB B arMmocdepy, Ha NPEANpUATHU
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HMEETCs Fa300UYUCTUTENILHOE 000PY10BaHHUE, BEHTUIISILIMOHHBIE
YCTaHOBKH, KOHTPOJHMPYIOIIUE BBIOPOCHI  3arpsi3HSIOLIUX
BEIIECTB B aTMOChepy.

Jns  skoHomuu  sHepropecypcoB  Ha  «Dpebop»
pUMEHseTCd KOMOMHUPOBaHHOE SHeprocHadxkenue. [Ipu sTom
ANEKTPOIHEPTHIO U MPUPOIHBIN ra3 MpeArnpUsITHE TOTy4aeT OT
pPalilOHHOW JHEPrOCHUCTEMBI, a TEIUI0 U APYIHE BUABI SHEPrUu
0T COOCTBEHHBIX T€HEPUPYIOLINX YCTaHOBOK.

KoHTposs pacxonma 3HEProHOCUTENEH OCYLIECTBISAETCS  C
HCIOJIb30BaHUEM JIOKaJIbHOM KOMITBIOTEPHOM CeTH
MIPEANPUATHS.

JUis  SKOHOMHHM  JHEPropecypcoB  Ha - HPEINpHUITHH
3aKynaroTcs U paboTalOT  JIMTBEBBIE  MalllUHBI  C
sHeprocOeperaromieit GpyHkKIuei;

[IpousBojacTBEHHBIE 1i€Xxa M IUIOMIAIU  00OpY/IOBaHBI
CBETOJIMO/IHBIM OCBEIICHHEM.

Ha npennpusitun paboraet cucreMa coopa, yueTa OTXO/0B
MIPOU3BOJICTBA, pa3felieHue WX IO BUJAM, ONpeAeNieHbl MecTa
o0Opa30BaHMs U BPEMEHHOI'O XpPaHEHUS! OTXOJI0B.

Jlns ymeHbIlleHUs] 00pa30BaHUsl OTXOAOB Ha MPEIIpPUATHH
MpUOOPETEeHbl M | IIUPOKO  HCHOJB3YIOTCS  CHUCTEMBI
PELMKIMHIOB  (qpoOJeHHsT OTXOAOB M IOBTOPHOE UX
HCIIOJIb30BAHUE) IS MOJIMMEPHBIX W3J1ETHi;
MIPOU3BOJICTBEHHOE O00OpYylOBaHME 3aKyNaeTcsi TOJBKO C
y4€TOM HaUMEHBIIET0 00pa30BaHUs OTXO/10B.

[Ipon3BoaCTBO Ha MpeanpusATHH TpeOyeT OrpoMHOIO
KOJNYECTBAa BOJBL. [l CHUXKEHHS NOTpeOJeHUs BOJbBI Ha
HPEANPUATHH HIMPOKO HCIIONB3YyeTCs 000pOTHAs BOJA.

Ha npennpustuu ¢ 2003 rona BHeApeHa, cepTuduiimpoBana
U pe3yabTaTUBHO (YHKIMOHMPYET CHUCTEMa YIpaBJICHHUS
okpyxaromeit cpegoi (CYOC). IloaToMy OCHOBOHM ILIENBIO
MPEAPUATHS SIBJIETCS CHI)KEHHE HEraTUBHOIO
HKOJIOTMUYECKOTO BO3ACHCTBUS Ha OKPY)KAIOILYIO CPEy



VIIK 664.7

buprok B. U. Hayu. pyk. Mop3sak I'.H.
JKoJiorn4ecKue npoo61eMbl MyYKOMOJILHOTO
NpPOU3BOACTBA

BHTY, ®I' 19, rp. 10203115

MyxomonbHOE IIPOU3BOJCTBO COCTOUT u3
3€pHOOYMCTUTEIBHOIO U PA3MOJIBHOTO OTJEICHUMN, OT/IENCHUS
TrOTOBOM MNpPOAYKIMH, YydacTka (acoBKW U  OecTapHOro
XpaHEHUsT MYyKH, OTTPY3KH TI'OTOBOM MNPOIYKLHMH, OTpyOeH u
3€pHOBBIX OTXOJIOB B aBTOMOOWJIBHBINH M JKEIE€3HOI0POKHBIN
TpaHCcopT. B 3epHOOUMCTUTENPHOM OTHEIEHUU IPOU3BOJAT
¢dbopMHUpoBaHHE TOMOJBHON MNapTUU (IOMOJIBHOW CMECH),
OUUCTKY 3€pHa OT IpUMECEH, OTIUYAIOLIUXCS pa3Mepami,
IUIOTHOCTBIO, CKOPOCTBIO BUTAHMS M METaUIOMarHUTHBIMH
CBOMCTBAMM, CYXYK OUHCTKY IIOBEpXHOCTH, YBJIA)XHEHHUE,
OTBOJIAXKMBaHUE, o00e33apakvBaHUE, B3BEIIMBAaHHE 3€pHA U
mojadyy €ro B pa3MOJbHOE oOTAeneHue. B pa3moiabHOM
OTJEJICHNN BBITIOIHSIOT U3MEIIbYCHHE 3epHa u
MIPOMEXYTOUHBIX MPOJIYKTOB, COPTHUPOBAHUE MPOMEKYTOUHBIX
IPOAYKTOB pa3Moiia Ha (pakUuu MO pa3MepaM M KadyecTBY,
BBIMOJI CXOJOBBIX HPOAYKTOB, KOHTPOJb U (hopMHUpOBaHHE
IIOTOKOB: MYKH, B3BEILIMBAHUE W T€pefadyy MyKU B OTIEJICHHE
roToBoM mpoaykuuu. IlogroroBka ©  pasMon  3epHaA
OCYIIECTBISETCS  HAa  JBYX  CEKIUAX:  CEKUUd  «A»
HpelHa3HaueHa Juis 1epepaboTKU  BBICOKOCTEKJIOBHUHOTO
3epHa (CTEKIOBUAHOCTH Ooiee 55%), cekums «b» - s
HU3KOCTEKJIOBUHOTO 3€pHAa (CTEKJIOBUIHOCTH MeHee 55%).
OtneneHue TOTOBOW  MPOAYKLUMH  IPEAHA3HAYEHO  AJIA
OecTapHOro XpaHEHUs MyKH M OTpyOei, pacoBKH U ymakoBKU
TOTOBOH MPOAYKLUHU B MEIIKH, MAKeThl U OECTapHOrO OTIYyCKa
Ha aBTOMOOWJIBHBIN U KeJIe3HOAOPOKHBIN TPAHCIIOPT.



OddextuBHas  pabora  MTPOU3BOACTBA  3aBUCUT  OT
MpPEe/IBAPUTEIILHON OUYMCTKU 3€pHAa OT TPYObIX, KPYIHBIX,
MEJIKMX M JIETKUX mpuMmeceid B sneBatope. OTOOp MemKoii
(bpakuu ocyIIecTBIsETCS Ha BO3AYIIHO-CUTOBOM CelapaTope.
ITogroroBneHHOE 3€pHO B MYKOMOJIBHBIA LEX IE€penaercs
OJIHUM IIOTOKOM JICHTOYHBIM KOHBEWEPOM. 3€pHO Pa3Iu4YHOro
KayecTBa IOAACTCS IOCIEAOBATEIbBHO U PaCHpenciIsieTcs
LIENHBIM TPAHCHOPTEpPOM B OYHKEpax [Uisi HEOUYMIEHHOTO
3epHa sl 00eCTIieYeHNs HeMPEPBHIBHOM pabOTHl MyKOMOJIBHOTO
exa.

dopMupoBaHrE MOMOJIBHBIX MApTUM (CMeceil) BeaeTcss B
36pHOOYHUCTUTEIILHOM OTJEJIEHUU C IOMOIIBIO PEryJsaTOPOB
MOTOKA  3JIEKTPOHHO-ITHEBMAaTtnudeckoro  acuicteus. Ilpu
MIOMOIIM PETYISATOPOB MOTOKA MPOU3BOJUTCS OJTHOBPEMEHHBIN
BBIITYCK 3€pHA B 3aJaHHBIX IPOMOPLUAX C (HOPMUPOBAHHEM Ha
JIBYX BUHTOBBIX KOHBEHepax ABYX CAMOCTOSTEIIbHBIX TOTOKOB
3€pHA I KaXJI0M ceKIuM. TpaHCHmOPTUPOBKA 3€pHA B KAXKI0M
CEeKLIMM  OCYILECTBIIAECTCS  NMHEBMAaTUYECKUMH  JIMHUSAMH.
Kaxapiii moTOK, MpONAs MarHUTHBIE CENapaToOpbl, MOCTYINAET
yepe3  LUI030BbIE  IUTATEAM W ITHEBMOIPUEMHUKH B
pasrpy3uTeNny, B KOTOPBIX TPAHCIOPTUPYIOIIUNA  BO3AYX
oTAensercs W Hampasmsercs B ¢uiubTp. /[lanee 3epHO
B3BCILIMBACTCA B - aBTOMaTUYECKHUX BECOBBIX J103aTOpPax |
MOCTYINAaeT Ha OJHY U3 JIBYX CEKIMU cemaparopa ¢ KPyroBbIM
IIOCTYNATEeNIbHBIM  JBMKEHUEM  CUTOBOTO  Ky30Ba  JUISA
BBIJICJICHUST KPYIIHBIX U MEJIKUX NpuMecei. Jlerkue mnpumecu
OCAKIAIOTCSI B TOPU30HTAJIBHOM IHKJIOHE, a BO3AyX OT
acTMpallMOHHON KOJIOHKM ouuiiaercss B Quiabrpe. OTXOIBI
cemapaTopa M acmUpalud coOUparoTCsi Ha BHUHTOBOM
KOHBEepe U HanpaBIAioTCs B OyHKep 711 OTXO/10B.

[Tocne cernaparopa 3€pHO ITOCTYIIAET Ha
KaMHEOTACTUTENbHYI0 MalluHy (IOTallMOHHOTO JEeWCTBHS,
I7I€  OTHENSIOTCS MHHEpalbHble MpPUMECH. 3aTeM 3€pHO
OUHMIIAETCA B KOHLEHTPATOPE OT OPraHUYECKOM IIPUMECH,
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OTJIMYAIOIIENCS MEHBIIEH IUIOTHOCTBIO (COpHBIE pPacTEHMS,
4acTH cTeOJIel U T.11.). BeneacTBue HanmpaBieHHBIX KOJICOaHHMA
KOprlyca M a’palud  TNPOAYKT  IICEBJOOXKMKAETCS U
CaMOCOPTUPYETCS Ha TSKENIYI0 M JIeTKYIo (pakiuu, Iocie
OYMCTKH, KOTOPBIX BBIACIAIOTCS JJIMHHBIE W KOPOTKHE
npuMecH. BeiziereHHbIe OTXO/Ibl HAMPABISIOTCS KOHBEHEpOM B
OyHKep 7151 OTXOJIOB.

Jlanee B BepTUKAIbHBIX 000CUHBIX MAIIUHAX KaXKIBIN MOTOK
3epHa  MOJBEPraercs WHTCHCUBHOMY  INCNYIICHHIO C
YaCcTUYHBIM  OTACNIEHHEM BEpPXHHX IOKpoBOB. llepen

000CYHBIMH MalIMHAMH YCTaHOBJICHBI MarHUTHBIE
cermaparopbl. 3areM o0a MOTOKAa 3epHa MOAHUMAIOTCS U
MOCTYHAIOT B BO3/1yILLIHbIE cernaparophbl. 31ech

TPAHCIIOPTUPYIOLIUN BO31YyX YHOCHUT JIETKME ACIUPALMOHHbIE
OTHOCHI B (DWIIBTp, TSDKENbIE ACIUpPAllMOHHBIE OTHOCHI 4Yepes3
LIIO30BBIE 3aTBOPBI BBIBOJATCS B BHHTOBOM KOHBEWEp UL
OTXOJIOB.

3epHO uYepe3 MarHUTHbBIE CENapaTopbl IONAJacT B MALIMHY
MHTEHCUBHOTO  YBIQXHEHMS M  TpU  HEOOXOAWMOCTH
JOTIOJIHUTENBHO yBIaKHsACTes. [locne yBimaXHEHUs ITOTOKHU
36pHa C T[IOMOLIBKD CHUCTEMbl BHHTOBBIX KOHBEHEPOB
pacIpenessioT Mo CHI0cam I OTBOJIAKUBAHMS.

KonmnnnonnpoBanue 3epHa  OCYIIECTBISIETCSA  TOJIBKO
XOJOAHBIM ~ crocobom 1o rubkoit cxeme. KonmyectBo u
€MKOCTb CWJIOCOB JUUII IIEPBOTO M BTOPOT'O OTBOJIAKMBAHUSA, A
OTCIOZ@ W BpeMs OTBOJIAKMBAHMSA, YCTAaHABIMBAKOTCA MJIA
KaXJIOro  THINA 3€pHAa B 3aBUCUMOCTH OT IPOLICHTHOIO
COOTHOIIICHUSI  CMECH, CTEKJIOBUAHOCTH M  KOHEYHOU
BIIAXXHOCTH. [locie OCHOBHOIO yBIa)XHEHUS U OTBOJIAKUBAHMS
IIPEAYCMOTPEHA BO3MOKHOCTb ITIOBTOPEHMS 3TUX OIlEepalui 110
CXEeMe: HarHeTaTeJIbHbI THEBMOTPAHCIIOPT, YBIAXKHUTEIbHBIA
anmapaT ¥ BUHTOBOM KoOHBeiep. OTBoJIaXMBaHUE 3€pHA
OCYILIECTBISIETCSl MOTOYHBIM MeToaoM. OuncTka 3epHa B
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KaXJIOW CEeKIMU JO CHJIOCOB TII€PBOIO  OTBOJIAXKUBAHUS
OCYUIECTBJISETCS ABYMS MTapajlIeIbHBIMU TOTOKAMM.

[Tocne mepBOoro M BTOPOTO OTBOJIAKUBAHUSL 3€PHO uepe3
MarHuTHBIE CEenapaTopbl JUHUEH MHEBMOTPAHCIIOPTa OJHHUM
[MOTOKOM TIPOXOJUT IHUKIOH - pPa3rpy3uTe]b U MarHUTHYIO
3allUTY, [OJBEpPraeTcsi MNOBTOPHOMY  IIETYIICHUIO _ Ha
BEepPTUKAIBHONH 000e4HOl MamuHe. [loBepXHOCTh 3epHa CHOBA
OYHUIIAETCA U YACTHUYHO OTIENAIOTCS IUIOAOBbIE OOOJOUKH.
Jlanee 3epHO MPOXOAUT dYepe3 MArHUTHBIM cemaparop U
nojaBepraercs o0paboTKe Ha SHTOJIEUTOPE C LETbI0 CHUKCHUS
CKPBITOM 3apa)KCHHOCTH. 3aKIIOYUTEIIbHBIM DJTallOM CYXOM
OUMCTKHU 3€pHa SBJSETCS BBbIICICHUE JETKUX IIpUMeceld B
BO3AYyIIHOM cenapartope. [locmennuii moabeM 3€pHa JIMHUEH
HarHeTaTeJbHOTO IHEBMOTPAHCIIOPTAa  HpEeJHAa3HA4YeH IS
nepefAadyd €ro U3 3€PHOOYUCTUTEIBHOTO OTIEJICHUS B
pa3moibHoe oTaeneHue. [locne nukioHa - pa3rpy3uTenis 3€pHO
CUCTEMOM BHUHTOBBIX KOHBEHEPOB C JOYBIAXXKHEHHEM Ha
YBIQXKHUTEIBHOM allapaTe MOAAaeTcsli B METaUIMYECKHUI
OyHKep ISl KpaTKOBPEMEHHOT'O OTBOJIAKUBAHUS TTEpPE] TIEPBOM
npaHoi cucteMoil. [loyBilaxkHeHHE 3€epHa NPOU3BOAMTCS B
mpenenax 0,2-0,3% c orBosakuBanueM B TeueHue 15-20
MUHYT. ByHKkep 060pyToBaH AaTYMKaMU BEPXHErO U HUXKHETO
ypoBHel. CpellHee 3HAUCHHME BIIAXXHOCTH 3€pHA Ha TMEPBOI
npa”ou cucreme. 15,7-16%. Ilocne oTBonakuBaHUS 3€pHO
B3BEIIIMBAIOT HA aBTOMATHMUYECKHX BECOBBIX J103aTOpax. 3aTem
3€pHO NOJAIOT 4Yepe3 MAarHUTHBIA cenaparop Ha BajbIOBBIM
CTaHOK IEPBOI IPAHOM CHCTEMBI.

Pa3zMonbHOE OTHENeHue TakKe pa3felieHO Ha JBE CEKLUU
JUIsL  TIepepaboTKH 3€pHA pPa3IuYHOM CTEKJIOBUIHOCTH. B
KaXJIOM  CEKUMH  YCTAaHOBJIEHBl  BajJblLOBbIE  CTaHKH,
MIECTUTIPUEMHBIE PACCEBBI, KOHTPOJIBHBIA YETHIPEXITPHUEMHBIN
pacceB, CHUTOBEEYHBbIE MAILIWHBI, BBIMOJbHBIE MAIKHBI,
BuOporeHTpodyran, aeramepsl. [locne pa3Morna B BaJbIIOBBIX
CTaHKaX JIPaHbIX CUCTEM MPOAYKTHI U3MEIbYEHHUS COPTHUPYIOT
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B pacceBax B JBa d3Tana. BepxHue cXonbl C CUT PacceBOB
TPETEr0 M YETBEPTOTO JIPAHbIX CHUCTEM HAIpaBJISAOT B
OWyeBblC  BBIMOJBHBIE ~ MAIIWHBL,  MPOXOJ  MOCIEIHUX
oOpabaTeiBaeTcsi B BuUOpoueHTpodyranax. KpynomyHCToBbIe
IPOAYKTHl C COPTUPOBOYHBIX PACCEBOB IOCTYHAKOT IS
oOoraIieHusi B CHTOBECUHbIE MALTUHBI.

B pa3monbHOM mporecce NPUMEHSIOT JBYX O3TallHOE
u3menpyenue. [locne numdoBanbHbIX U Pa3MOJIBHBIX CHCTEM
YCTaHOBJIEHBI JI€TAIlIEPbl JJIs U3MEIBUYEHHUS MPOMEXKYTOUHBIX
NpoaykToB. B pacceBax U3 NPOAYKTOB H3MENBUYECHUS
BBICEMBAIOT MYKY, KOTOpas TpeMsl IOTOKAaMM IOCTYyNaeT B
BUHTOBbIE KOHBeiepa. [loTOK Myku KOHTPOJUpYeTCs B
YETBIPEXIIPUEMHOM PACCEBE.

[ToToKM TOTOBOM MYKOMOJIBHOW MPOJYKLHUH B3BELIMBAIOT B
aBTOMATUYECKUX BECOBBIX Jo3aTopax, nanee
a’pO30JbTPAHCHOPTHBIMU  JIMHUSMHU  [OJAIOT B  CUJIOCA
OTJI€JICHUS TOTOBOM IIPOAYKIUU.

B orgenennn roToBOW HPOAYKLHMHM  OCYILIECTBIISIFOTCS
CJIEyIOIIKE OTIepaIiu:

— OecTapHOe XpaHEHHE MYKH;

— BBIOOM MYKH, KPYITKH, 3apOJIbIILIA;

— pacdacoBka MyKH U MAaHHOW KPYIIbI;

— OecTapHbIil OTIYCK MYKH Ha aBTOTPAHCIIOPT U JKEJIE3HYIO
J0pory;

— XpaHEHHue, OTIMYCK OTpyOeill Ha KeJle3HYI J0pory Hu
aBTOTPAHCHOPT.

TexHonornyeckuii npouecc MyKOMOJIBHOTO IMPOU3BOACTBA
CBfI3aH CO 3HAUUTENIBbHBIM BBIICICHUEM IBIIM 3€PHOBOH U
TBEpABIX YacTUL CcymMmapHo B aTtmochepy. Kaxnoe
NpeanpusTHe, 3aHUMAIOIIeecss MPOU3BOACTBOM, KAaKOro JIH00
MPOJYKTA, TOJKHO 0OecreuynBaTh 0€30MacHOCTh OKpYKarolen
cpeabl. 3ambUICHHOCTh OTXOJAIIMX Ta30B INpH IepepadoTke
3€pHOBBIX KYJIBTYP MOKET JOCTUraTh OT 2 110 3 /v,
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[IpucyrcTBHe  3amaxoB B BO3AYHIHBIX  BBIOpOcax
NPEANPUATHM  OKa3bIBalOT  pa3[Ipa)kalollue BIUSHUA Ha
YeJI0BeKa NP JJIUTEIHHOM BO3JICHCTBUU U BBI3BIBACT KaJIOOBI
HaceJICHUS.

IIpon3BOACTBEHHBIE IIPOLIECCHI, KOTOpPHIE IIPOTEKAIOT HA

MYKOMOJIbBHBIX 3aBOJax: O4YHUCTKa, BCHTHUJIMPOBAHUC,
MMCITYMECHUC, OJO3UPOBAHUC, HU3MCIBYCHUC, COPTUPOBAHUC U
T.O., COIIPOBOXKIAKOTCH BBIJICIICHUEM 3HAYUTCIIBHOI'O

KojguyecTBa nbUIM. IIpuib, Haxomschb BO  B3BELICHHOM
COCTOSIHUHM, HpEACTaBIsieT Cco0O0H  JUCIEpPCHYI  cpeny,
Ha3bplBaeMylo a’po3oneM. OHa 3arpsA3HAeT OKpY’KarOUIMH
BO31lyX, OTPULATEIIHO ACUCTBYET Ha YEJIOBEKA, OKPYKAIOIIYIO
cpeay. 3amlbUIEHHOCTb OTXOZSIIUX TIa30B IPH ITepepadboTKe
36pHOBBIX KYJIBTYp MOKET JOCTUIaTh OT 2 n0 3 /v,
[IpucyrcTBHE 3amaxoB B BO3AYIIHBIX BBIOPOCAX MPEATPUSATHN
OKa3bpIBalOT pa3JpakaloUlMe BIWAHUSA Ha 4YEJIOBEKAa IIPH
JUINTEIbHOM BO3JCHCTBUM U BBI3BIBACT 5Ka100bl HACEJICHUS.

[To Buay mbuib, BAEISEMAS OPEANPUATHIMU, MOXKET OBbITH
OpraHWYeCKOM, HEOPraHWMHYECKOW MM OpPraHOMHHEPAIbHOM.
N3BecTHO, 4TO B 3€pHOBYIO IBUIL MOIYT IIONAAAaTh CIIOPBI
paznuuHbiX rpuOkoB. [loaTomMy Hepenko oHa SBISETCS
IIEPEHOCUUKOM BUPYCHBIX 3a00JIeBaHUH. CornacHo
CaHUTAPHBIM HOPMAaM [JIsl paboyuX 30H INPOM3BOJCTBEHHBIX
[IOMELICHUI YCTaHOBJICHBI IIPEACIBHO JIOIIyCTUMBIE
KOHIICHTPAallUX TbUIM [0 Macce 4YacTUL B MHJUIMTPaMMax,
OTHECEHHBIC K | M° BO3]lyXa IIPU HOPMAJIbHBIX YCIOBHSX.

JUis mpenoTBpallleHUs BBIHOCA MBUIM B aTtMocdepy H
3arpsA3HEHUS MPUWIEraloled K IPEINpUATHI0 MECTHOCTU Ha
MyKOMOJBHOM  3aBOJI€  IIPEAYCMAaTpHUBAETCA  CUCTEMA
acnupanuu ¢ OIPENEIEHHBIM KOJIUYECTBOM OTCACHIBAEMOIO
BO3/lyXa M3 BCEX TOYEK MbLIEBBIACICHUs. Bo3nyx oummaercs
OT NbUIM B IMBUICOTACIUTENAX Pa3JIMYHBIX KOHCTPYKLIMIA.
Kpome HeratuBHBIX MOCIEACTBHUI 3arpsi3HEHUs1 aTMOC(HEPHOTO
BO3/lyXa, 3€pHOBAas M My4YHas IMbUIb CIYXKUT I[PUYUHON
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BO3HUKHOBEHHUS B3pBIBOB Ha  3€pHONEpepadaThIBAIONINX
MPEANPUITHSIX.

YMEHBIICHUIO  3arps3HEHUs  BO3AyXa  NBUIBIO U
MIPOMBILIEHHBIMU razamu CIOCOOCTBYIOT 3€JICHbIE
HacaxJcHusA. PacTeHuss He TOJBKO NOIJIOIIAIOT JUOKCHUJ
yraepoja, BbIAEISAS NPU 3TOM KHCIOPOJ, HO U PAacCeUBAKOT U
IOIJIOIIAKOT Apyrue BpeaHsle Bemectsa. [lomumo aroro,
pactenust o0sagaroT (UTOHIMIHBIM M MPOTHUBOMUKPOOHBIM
neucrteueM. [lostomMy 1npu  HOpPOEKTUPOBAHMHU  MEJBHULL
HE0OXOIMMO YYUTHIBATh BAXKHYIO POJIb 3€JICHBIX HACAKACHUIA
B OYUCTKE aTMOC(hephl OT BPEAHBIX TPOMBIILICHHBIX BEIOPOCOB
U OTBOJUTh HUM COOTBETCTBYIOLIEE MECTO Ha TEPPUTOPUHU
MIPEANPUSATHS.

[Tomumo 3arpsizHeHus: atMocepsl, cephe3Hoi mpobdaemMoi
SBIISICTCS 3arpsi3HEHHE BOJIOEMOB XO3SHCTBEHHO-OBITOBBIMU H
MIPOU3BOJCTBEHHBIMU CTOYHBIMU BOJaMHU. Ha MyKOMOJIBHBIX
3aBO/IaX BOJAY pacXOAyIOT Ha OOpaboOTKy 3epHa B MamIdHax
MOKpPOTO HIENIYIIEHUS, alnaparax 1 MalluHax JAJsl yBIKHEHUS
3€pHa, OXJIa)KJI€HUSI BAJBI[OB BaJbLOBBIX CTAHKOB, 0OPabOTKY
BO3/lyXa B KOHIUIIMOHEPAX.

Crounble BOABI (DUIBTPYIOT Yepe3 CUTa B CHELHMAIBHBIX
cernapaTopax, MOKpBIE OTXOIbl OT)KMMAIOT, MPOCYIIUBAIOT U
HCHOJIB3YIOT JUIsl KOPMOBBIX Lieiei. CTeneHb OYMCTKU BOJABI OT
npuMeceil gocturaer 55%. Boga BeIBOAUTCS B KaHAIM3aLHUIO
JUI TIOCIEAYIOUIEH O4YMCTKH M 00e33apakMBaHMsI B CUCTEME
OUUCTHBIX COOPY)KEHHH CTOUYHBIX BOJ JI0 YCTaHOBJIEHHBIX
BOJAOOXPaHOU HOPM.

B cucreme MeponpuATHH IO OXpaHE OKPYXKAIOLIEH Cpenbl
BaXHOE MECTO 3aHMMaeT mpobiieMa 0TX0A0B. B mporecce
MIOATOTOBKHM 3€pHAa K IIOMOJIy €r0 OYMLIAIOT OT Pa3Iu4HbIX
npuMecei, 00pa3yroIuX OTXO0/Ibl Pa3IMYHbIX KaTeropHii, B TOM
YHUC/I€ 3HAYUTENIBHOE KOJIMYECTBO LIEHHBIX KOPMOBBIX H
HETONHBIX O0Tx0/0B. IlepcnexkTuBHBI Oonee 3¢ heKTUBHOE
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WCIOJIb30BaHUE 3€pHA M pa3paboTKa PeHTAOCTBHBIX METO/OB
YTHIIU3AIMUA OTXO/IOB.

Jlyis co3manust HOpMaIbHBIX U OE30IMACHBIX YCIOBHM TPYy/a,
JUISl COXPAHEHUS 37I0pOBOI OKpYKaIoIIe, OJaronpusTHON st
KU3HU, TpPyAa W OTAbIXa JIOJAEH, HEOOXOIUMO TPOBOAWTE
MEPOIPUATHSI [I0 OXPaHE OKPYXKAIOIIEH CPEIbL.
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VIIK 502.7

Bopw A.T. Hayu. pyk. Mop3ak I'.1.
Bo3aelicTBUe IMTEMHOr0 NpOU3BO/ACTBA HA
aTMoc¢epHBbIi BO3AyX

BHTY, ®I'/13, maructpant

JluTeriHas  OTpacib ~ OXBATBIBACT  IIMPOKUH  CIEKTP
MIPOMBIIIJICHHBIX OOBEKTOB OT MENKHUX J0 OYeHb KPYITHBIX, Ha
KOKJIOM M3  KOTOPBIX  OCYIIECTBJISICTCS ~ KOMOWHAIIMS
TEXHOJOTMA W  THUIMOBBIX TEXHOJOTMYECKHX IMPOIIECCOB.
TexHomornuyeckne  MPOLECCHl  M3TOTOBICHUS  OTIMBOK
COMPOBOXKIAOTCSA  00pa3oBaHUEM OOMBIIOIO  KOJIHYECTBA
BPE/IHBIX Ta30B U IBUTH, 3arPS3HIIONMX aTMOC(EpHBINA BO3IYX.

Pecniybnuka benapyck pacrnonaraer J0CTaTOYHO MOIIHBIM
JUTEeHBIM  noTeHiuaiom. Ha — Tepputopunm  benapycu
nercTByeT okojo 150 JIMTEHHBIX 3aBOJOB M IMPEANPHUSATUH,
MMEIOILIUX JINTEIHbIE MPOU3BOJCTBA, Oonee 170 TepMuyecKux
LIEXOB U y4acTKOB. JIuTEeliHbIe 11eXa U YYACTKU PaCHOJIOKEHBI
Oojee WeM B TPHUALATH Tropojax W HACEJCHHBIX ITYHKTaX
MIPAKTUYECKH 110 BCEH TEPPUTOPUN PECTTYOTUKH.

Haubonee 3Ha4uMBIMI TTPOU3BOAUTENISIMH YYTYHHOTO JIUThHS
aBiAroTes: ~OAQO - «MuHCkMil TpakTopHbId 3aBoa»; OAO
«MuHCKHNA 3aBOJ OTONMUTENBHOTO oOopynoBanus»; OAO
«MuHCKUM aBTOMOOMILHBEIM 3aBoa»; OAO «I oMenbCcKuit
3aBog «LlenTpomaut»; OAO «MoruneBckuil MeTalTypruuecKuii
3aBo/1». OCHOBHBIE MPOU3BOAUTENN CTaNbHOrO JUThd — OAQO
«MwuHCcKuli  aBTOMOOMIBHBIM  3aBoa», OAO «MwuHCKui
TPAKTOPHBIA 3aBOJ», «MOTHIEBCKHI aBTOMOOWIBHBINA 3aBOJ
um. C.M. Kuposay [1].

OCHOBHBIMU HCTOYHHKAMH BBIOPOCOB B JIMTEWHBIX I[€XaX
SIBJSIIOTCS:  BarpaHKd, dJEKTPOAYTOBBIE TI€YH, YYaCTKH
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CKJIAJUPOBaHUA M TEPepadOTKU IMUXTHI ¥ (HOPMOBOYHBIX
MaTepHuaoB, Y4aCTKH BHIOMBKH M OYUCTKU JTUTHS [2].

[Ipu1b ¥ TBepIble YacTULl OOpa3yloTCs B TOM WM WHOU
CTENIEHH Ha KaXIOW CTaJuu TEXHOJOTHYECKOro IpoIecca.
JlaHHBIE 3arps3HAIONIME BELIECTBA COCTOAT M3 MUHEPATbHBIX
OKCHJIOB, METAJUIOB U OKCHJIOB MeTayuioB. [IblIb BBIIENAETCS
IpU TEPMUYECKUX (HAmpuMmep, IJIaBKa MeTayia) U (U3UKO-
XUMHUYECKUX  TEXHOJOTMUECKHUX  Ipoueccax (Hampumep,
¢dbopMoOBaHME M TPOM3BOJICTBO CTEPXKHSA), a TaKkKe IpU
MEXaHUYECKUX JCHCTBUSIX, TaKMX, KaK IMPOLECCHl BHIOUBKH,
OTJIMBKH M JOBOJIKH, & TAKXKE IPH MOTPY3Ke/pasrpy3Ke ChIpPhSI.

B mpouecce nmaBieHHs —XapaKTepUCTUKa — BHIOPOCOB
TBEPIBIX YACTHI[ 3aBHCHUT OT THIIA II€YH, HCIOIB3yEMOTO
TOIUIMBA, KauyecTBa M XapakTEPUCTUK PaCIUIaBIsSEMOro
MeTajula, TeXHOJOTHYECKUX XapaKTePHCTUK IUIaBKU. boibiie
BCEro TBEPJBIX YACTHI] BHIOPACHIBAIOT BarpaHku (Hampumep,
KOKC, JETYy4yIO 301y, KpPEMHE3eM, U3BECTHSIK).
DNEeKTPOAYroBble  MEYM  TaKXKe  CIyKaT  HMCTOYHHUKOM
3HAYUTEIBHBIX KOJIMYECTB BBIOPOCOB TBEPJBIX YACTUI[ TPU
3arpyske, B Hayajie IJIABKU, BO BpeMs KMCIOPOIHOTO AYThs U
Ha CTaauu O00e3yrNIepOXMBaHUsA. J[pyrue THITBI TUTABUIIBHBIX
neveil oOecreunBalOT Oojsee HHU3KHE BBIOPOCHL, OCOOEHHO
WHJIYKIIMOHHBIE YJieKTporneyn [3].

3HAYUTEABHBIM  UCTOYHUKOM okcuaa yriepoaa (CO)
CITy’)KaT OTXONAIIME Ta3bl IJIABWIBHBIX medell. [IpucyrcrBue
CO B oTXOAALIMX razax W3 BarpaHoOK OINpeAesseTcs CaMuM
BarpaHOYHbIM TmpoueccoM. B anexktpoayroseix mneuax CO
o0pasyercs B pe3y/bTaTe OKUCIEHHS TPapUTOBBIX AIIEKTPOIOB
M yriepoja W3 METaUIMYeCKOH BaHHBI Ha CTAIUM TUIABKA U
papunupoBanus. OKcHJ yriepoia TakXke BbIOpachIBaeTcs,
KOoTJa rec4yanbie (OPMBI M CTEP)KHH BXOIAT B KOHTAKT C
pacIiaBoM MeTajljia B IPOLIECCe Pa3JIMBKU MeTaslIa.

[Iponiecc nuthbst TpeOyer OONBIIMX 3aTpaT dHEPTUU U
NPUBOAMUT K CYIIECTBEHHBIM BbIOpOCaM JMOKCHIA YIiepoja
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(COy,), cBsI3aHHBIM B MEPBYIO 0YEPE/ib CO CKUTAHUEM TOILIHBA.
OcHoBHast 10Js1 SHEPTUU pacxoayeTcs Ha mpoiiecc iaBku (40
— 60 % oT o011elt pacxoayeMol SHEPTUn).

[IpucyTcTBHE OKCHAOB cepbl B OTXOJAIIMX ra3ax Wu3
IJABUJIBHBIX arperaToB 3aBUCUT OT COJIEP)KaHUSI CEphl B
TOIUIMBE U TEXHOJIOTMYECKOM KOoKce. BEIOpoCh! AroKcH1a cepbl
(SO2) BxOAsT B cOCTaB ra3oB, OTXOJSIIMX OT BarpaHOK M
Bpamaronmxcst nedet. K apyrum mcrounmkam BbIOpocoB SO,
OTHOCSTCS IPOLIECCHl  3aKAJIKUM Ta30BbIM IUIAMEHEM IIpU
MpoOM3BOACTBE (HOPM U CTep)KHEH C XHMUYECKU CBS3aHHBIM
MIECKOM.

BriOpoc okcHIOB a30Ta BBI3BAaH BBICOKOW TeMIlepaTypoi
Ie4Ye U OKUCIICHUEM a30Ta.

Bribpocsl netyunx opranuyeckux coemuHenuit (JIOC) wu
JOPYTUX OpraHMYeCcKUX BEIIECTB (Hampumep, QEHOoNbl U
dbopManpaeru) B HEPBYIO O4Yepelb O00pasyloTcs IMpu
HCIOJIb30BAHUU CMOJI, OPraHMYEeCKUX pacTBOpPUTENIECH WIH
MOKPBITUI Ha OPraHMYECKO OCHOBE MPH M3TOTOBJICHUH (HOpM
u cTepxHeil. BbIOpochl BpeAHBIX OPraHMYEeCKUX BELIECTB,
3arpsI3HSIONIUX BO3IAYyX, MOTYT TaKXe MPOUCXOIUTh MpU
pa3nMBKe, OXJAKICHUH = W BBHIOMBKE W3 CBIPBIX  HIIU
CaMOOTBEPKIAIOIIMXCSA - JTUTEHHBIX ¢GopM B  pe3yibTare
TEPMHUECKOTO PA3JI0KEHUS OpraHUYECKHUX BEIIIECTB
(yrmepoacoaep:Kaiuliux Npucagok, MPUCYTCTBYIOIIUX B CHIPBIX
JUTEHHBIX (POpMax U pa3TNIHBIX CBSI3YIOIINX JIJISI CTEPIKHEH ).

[Ip# W3roTOBIEHMH CTEpPKHEH B XOJOAHBIX SIIMKaX C
HCHOJIb30BAHUEM OPraHMYECKHX pacTBOPUTENIEH BBIOPOCHI
JIOC moryt ocymecTBiIATbCA B IPOLECCE MPOU3BOJACTBA M
XpaHeHus crepkHeil. CaMylo 3HAUYNUTETBHYIO Y4acTh BHIOPOCOB
COCTaBJISIIOT aMHHBI, KOTOPbIE MOTYT MPEACTABIATh OMACHOCTD
B CBS3M C WX HHU3KAM IIOPOTOM OOHApy>KEHHUs 3amaxa |
OJTHOBPEMEHHO OTHOCUTEIBHO HU3KUM peeaoM
JIOITYCTUMOT'O BO3JICHCTBUS.
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BeiOpocsl  mOTEHUMANbHO  BPEOHBIX  3arpsi3HUTENEH
aTMoceppl  IPOMCXOIAT HPU  MCIOJIB30BAaHUM  CHUCTEM
XUMHUYECKUX  CBS3YIOIIMX B IIPOLECCE 3aTBEpACBaHMS,
HAHECCHMsI IIOKpBITUA M cyluku. K TakuMm BemecTBaM
OTHOCATCS (hOpMaNbIETUA, H3OMPONIIOBBINA CHHUPT, (EHOI,
aMMHBI, METaHOJI, OEH30JI, TOJYOJ, Kpe30oJ U Kpe30JoBas
KUCIOTa,  HapTamuH W JApyrHue  MOJUIMKINYECKHE
OpraHNYeCKUE COCITUHEHUS, a TAKXKE IUAaHUABI [3].

BbiOpocsl yacTMueKk METalIOB MOTYT BO3HUKATh B
pe3ysibTaTe MCIApeHUs M KOHICHCALMKM MeETallla BO BpEMs
pa3nMBKHM paciuiaBa metaiia B Gopwmbl. [Ipr nmuThe 4epHBIX
METAJJIOB YaCTULBl MOTYT COJEp)KaThb TSAXKENbIE METasllbl,
TakMe€ KaKk LMHK (B OCHOBHOM - IIpU  HCIOJb30BaHUU
OLIMHKOBAaHHOTO  CT&JbHOIO  JIOMA),  KaJMHMH, CBHHEL
(HampuMmep, U3 OKPALIEHHOI'O0 METAJUIONOMa), HUKEIIb U XPOM
(mocnexaHue fBa MeTaula  BBIGNAIOTCS IpU  Pa3jIUBKE
JIETUPOBAHHBIX CTajlel) B 3aBUCHUMOCTH OT IPOU3BOAUMOI
MapKH CTajy ¥ UCIOJIb3yEMOr0 MeTaiiooma [4].
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VIIK 628.4

Bypas I[1.®d. Hayu. pyk. Mop3saxk I".H.
[lepepa6oTKa o0TX0A0B I1UIacTMacc B Pecny6/iuke
benapycs

BHTY, ®I'/ID, Mmaructpant

PocT ucnonp3oBaHus B HallleH CTpaHE IUILEBOM YHAKOBKU
U3  IUIaCTHKA,  OJIHOPA30BOM  IJIACTMKOBOW - IOCY.IbI,
MHOTOYHCJICHHBIX IUIACTUKOBBIX HM3IEINN IPUBOANUT K POCTY
oOpa3oBaHMs OTXOZOB IactMacc. [lo pa3HBIM OleHKaM
ceifluyac coJepaHUe OTXOJOB IUIACTUKA B COCTaBe OBITOBBIX
orxozoB xwurenerd bemapycu nocruraer 7 % mo Becy. B 2015
rogy B bemapycu Obuto coOpaHO a1 JanbHEHIIEro
HCIONb30BaHusg 52,1 ThIC. TOHH OTXOJOB INIACTHKA, YTO
coctaBisio 9 % ot obmero coopa BMP, a B 2017 rony 77,8
TBIC. T, 4TO cocTaBuiio 12 % o1 obmiero coopa BMP.

3a BpeMs paboThl co3fgaHHOro B 2012 roay ydpexaeHus
«OrnepaTop BTOPUYHBIX MAaTEpUAIbHBIX PECYpPCOB», OOIIMMI
o0beM cbopa ocHOBHBIX BUJ0B BMP B benapycu yBennuumcs
npubau3uTenbHo Ha 60 %, a 00beM 3aroTOBKH MOJUMEPHBIX
OTXOJIOB TOYTH B 2 pa3a. PocT cOopa MoIMMepHBIX OTXOJI0B C
2012 mo 2017 roma yBenuumiics Ha 185 %. B ganpHeitmem 3Tu
g pbl MOTYT Bo3pacTH [1].

Cpok pa3noxeHHs IUIaCTUKa B TNPUPOJHOH  cpene
HACUYMUTHIBAET COTHHU JIET, B IIPOLIECCE PA3JI0KEHNUS BBIACIAIOTCS
XUMHYECKHE BEIIEeCTBA C HEIOCTATOYHO M3YUYEHHBIM YPOBHEM
TokcHyHocTH. Ho mpu 3TOM OTXOABI IUIACTUKA, €CIH HX
co0paTh pa3ieTbHO U OTCOPTHPOBATH MO BHUJAM, MOTYT OBITh
nepepaboTaHbl W HUCMOJNb30BaHBI B IPOU3BOJICTBE HOBBIX
ToBapoB. IlmacTukoBble WU3JENMsT IMOCHIE HCIOIb30BaHUS
COXPAHSIIOT IPAaKTUYECKM BCE CBOM CBOMCTBa, II0ITOMY
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BTOpUYHAs TepepadOTKa IUIACTUKOBBIX OTXOJOB — CaMBbIi
3¢ pexTUBHBIN cr1ocod 0OpaIeHus ¢ HUMH.

B Benapycu 3apeructpupoBano okojo 100 opranuzainui,
nepepabarbIBalONMX  OTXOAbI  miacTMmacc. Ilpu  sTom
nepepadaTbIBalOTCA B OCHOBHOM OTXOIbI
nonmmaTiieHtepedranara (PET, II3T-0yTbuikn), moausTHICHA
(HDPE, LDPE), a taxxe nonunponuieHa (PP). B pecrrybnuke
€CThb MOIIHOCTH MO nepepaboTKe M IPYruX BHUJIOB IUIACTHKA!
nonmuctupona  (PS), mnomuBunmixmopuna (PVS), ABC-
mwiactuka. Ho oHm nubo orpaHuyeHsl, JHUOO MO3BOJISIOT
nepepadaTbBaTh TOJBKO UYUCTHIE TEXHOJIOTMYECKHE OTXOJIbI
IacTMacc.

Crioco0bI IepepaboTKH OTXOJIOB TUTACTHUKA 3aBUCAT OT BHUJIA
(Mapku) TUIaCTHKAa W TPOUCXOXKICHHsS 0TXoao0B. Hawuboinee
IpOCTO TepepadaThIBAIOTCS TEXHOJIOTHYECKHUE OTXOIBl —
OTXOJIbl  TPOU3BOJACTBA,  KOTOPBIC = HE  MOJABEPIIIUCH
WHTCHCUBHOMY BO3JICHCTBHIO B TIporecce dKcruryarauu. [Ipu
nepepaboTke OBITOBBIX 3arpA3HEHHBIX OTXOJOB IUIACTHUKA
BaXHBIM SIBIISIETCS Ka4eCTBEHHAsl COPTHPOBKA OTXOJOB IO
BUJaM (MapkKaM) IJIaCTHKA, a Takke WX o4HucTka. Yem Oonee
Pa3HOOOpAa3HBI OTXOBI M YeM 00Jiee 3arpsi3HEHBI, TEM CIIOKHEE
UX nepepadaThIBaTh.

TexHONOrMYeCKH — TOArOTOBKAa  OTXOJOB  IUIACTHKA K
nepepadoTKe  Ha. MPEeINpUATHAX PEeCcyOIMKH MPOUCXOIUT
JBYMSI CIIOCOOaMM:

1. gpobneHne OTXOAOB, IMOCIAE YEro H3MeIbUYEeHHBIN
TUTACTHK UCTIONB3YyeTCsS KaK JoOaBKa MpU MPOU3BOJICTBE HOBBIX
HOJNMEPHBIX U3JeNni (MEXaHUYECKUH c110co0);

2. 1po0JieHue OTXOMOB C TIOCHEAYIOUIMM MOJydYeHHEM
(U3NKO-XUMHUYECKUM CIOCOOOM TpaHyn (TabJIeTOK), KOTOphIE
SIBIISTIOTCSL BTOPHYHBIM CBIPHEM UL TIPOM3BOJICTBA HOBBIX
W3/1eNui U3 miacTuka [2].

OaHuM U3 KpyNHEWIIUX MNpeAnpusTUii-epepaboTunKOB
OTXOJIOB IIJJacTMacc He Toilbko B bemapycu, HO U Ha
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teppuropun CHI' sBnsercs OAO «benBroprionumep» (T.
I'pogno). Ha npeanpusTHM  HaTaKEH TMOJHBIA  ITHKI
nepepaboTKU OTXOJOB U TPOU3BOJACTBA HOBBIX T'OTOBBIX
U3JIeIUi M3 IUlacTMacc. 3Jech €KEroJHO MOXKET ObITh
nepepadborano 5000 T otxonoB muactmace 1 BeimymieHo 2000 T
rOTOBOM MpoayKIuu. BakHO!l 0COOEHHOCTHIO MPOM3BOICTBA
SBJIAETCS BO3MOXXHOCTh NEPEPaOOTKU CUJIBHO 3arpsi3HEHHBIX
OBITOBBIX OTXOJIOB IJIACTMACC.

B nacrosmee Bpems B OAO «benBropronuMep»
nepepadbaTbIBaeTCs MOTUATHIICH HU3KOW U BHICOKOM MIIOTHOCTHU
(myeHKa, MENIKW, Tapa pa3sHbIX BUJOB, NPOOKHU OYTHUIOK,
KOJOAKK OOyBHBIE, MPOMBIIUIEHHBIE OTXOIbl W  T.IL),
MOJIMIIPONIIEH (IJIEHKA, MEUIKU TKaHbIe, Tapa pa3HbIX BUIOB,
IINPULBI, TPOMBINUICHHBIE OTXoAbl ¥ T.1.). [lpomecc
nepepadOTKH OTXOI0B BKITIOYAET B €01 HECKOJIBKO 3TAIOB:

— COpPTHpPOBKa OTXOJOB MO BHAAM IUJIACTMACC;
U3MENbYEHHE  OJHOPOJHBIX ©~ OTXOJOB  JO  pa3MepoB
JOCTATOYHBIX JJIs JalbHEHIIeH epepaboTKu;

— OTMBIBKa JpoOJIeHOT0 Marepuajna OT 3arpsi3HEHUH U
IIpUMECEN BOJOM;

— CyIIKa Ipo0JIeHOro MaTepuara;

— TpaHyJIMpOBaHUE MaTepuaiga B DJKCTpynaepe. [oToBble
W3JIeIMs U3 TUIACTMAcC U3rOTaBIMBAIOTCS METOJAMU JINThS 1101
JaBJIEHUEM M 3KcTpy3uen [3].

N3 Bcex OBITOBBIX MMOJIMMEPHBIX OTXOJIOB B PECIYOJIMKE
Haubosee YCIIELTHO HaJIaKeH coop OTXO0JI0B
noymTHIeHTepedTanata B Buae [19T-rapel. U3-3a ocoObix
CBOMCTB MOJMATUIICHTEpe(TANAT OUeHb AKTUBHO IPUMEHSETCS
B U3roToBJIeHNH ynakoBkH. K Tomy xe [I9T cumraercs onaum
U3 CaMbIX MIPOCTHIX MaTePHAJIOB ISl IepepabOTKH.

Kpynueiimmm B benapycu nepepadorunkom otxonoB [19T-
Tapbl SABIsIETCd MHOCTpaHHoe mnpeanpustue «Pellmac-M» (r.
Morunes). 31ech NPOU3BOASIT COPTUPOBAHHBIE IO LIBETaM
[I9T-xmonbs, KOTOpbIE SABIAIOTCS BTOPUYHBIM CHIPbEM IS
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Ipou3BOJCTBa  HOBbIX  u3fgenuid.  Ilocrymaromue — Ha
pou3BoJICTBO 0TX0Abl [IDT-0yThUIKM B CIipecCOBaHHOM BUJE
JIOTIOJIHUTEIBHO COPTUPYIOTCSI U M3MENBUYAIOTCS, I1OCJIE YEro
MOCTYNAT Ha JIMHUKO MOWKH. OTMBITBIA  Marepuan
BBICYIIMBAETCSI W IPOXOAUT YEPE3 MAIIMHY ONTUYECKOU
COPTUPOBKH, TI/Ie€ OTIEJSIOTCS JiIoOble HEeXenareiabHble
npumecH. Ilpn HEOOXOUMOCTH TPOU3BOIUTCS JTOCOPTUPOBKA
nonydeHHbIX [IDT-xnombeB mo 1Bery. [omoBoit 00Bem
npousBojcTBa II0T-xnonbe Ha UII «Pellmac-M» — 7200
ToHH. [lonmydyennsie B pe3ynpraTe mepepabotku LIIT-xmomnbs
BBICOKOI'O KauecTBa B JajlbHEHIIEM HAYT Ha IPOU3BOJCTBO
ynakoBouHoU [I9T-tuienku o6Bsi3ouHol neHTHI. [IOT-xonbs
CpPEIHEro KadecTBa MCHOJBb3YIOTCS . JUIsl  HPOMU3BOJCTBA
oJIMA(UPHOTO BOJIOKHA.

Ha mnpennpusitun «Pellnac-M» mnepepabaTeiBaeTcs He
tonbko cama [IDT-OyTeuika, HO M KpBILKH OT OYTHLIOK,
KOTOpBIE CAENaHbl U3 APYroro BUJa IJIACTUKA — MOJUITHIICHA,
a TakkKe OTUKEeTKH u3 mnojunponuieHa. llommdtunen wu
MOJIUMIPONIMIEH  (KPBIIUKHM, OTHUKETKH)  OTAENSATCS  OT
OCHOBHOT'O CbIpbsl Ha dTane MOWKH. M3 OTCOpTMPOBaHHBIX
nonvdTWIeHa W nomunpormneHa  UMIT «Pellmac-M»
M3rOTABIINBAET IPAHYJIAT. [TorpeOuTenu rpaHyisaTa
WCIIONB3YIOT €ro JJIs MPOW3BOJCTBA HOBBIX W3AENUU (TpyoO,
JUTHEBBIX U3aenui) [1].

OTXx0/pI IJIaCTMACC, 00pa3yroIIMecs HEMOCPEJACTBEHHO Ha
MPEANPUATHAX IO H3TOTOBJICHHUIO IUIACTMACCOBBIX H3JEIHH,
00BIYHO IIepepabaThIBalOTCS Ha MECTE W BO3BpallalOTCs B
OCHOBHOM TexHosoruueckuii npouecc [1]. Takumu ocHOBHBIMU
0TX0J1aMHU MIPOU3BO/ICTBA SBIISIOTCSL: MOJINCTUPOIL,
CONOJIMMEPBl  CTUPOJA, OCTaTKM M CMECH IOJIMMEPHBIX
MaTepuasIoB, OTXOAbl MOJUATHIEHA BBICOKOTO JaBJICHUS
(cmutku, oOpe3kH, Opak), MOJMITHICH HHU3KOrO JaBICHMS,
OTXOJBI TIOJMMPONUJICHa, TMOJUATIICHTepedTamaT (J1aBcaH)
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wieHkd, [I19T-OyTeuiku, Tpounme  OTXOABl  ILIacTMAace
sarBepaesinue (PETQ) [4].

Cxema  mNpOM3BOJACTBEHHOTO  Tpolecca  IepepadoTKu
OTXOJIOB ILJIaCTMAacC HEMOCPEACTBEHHO Ha NPEINPUSITUU IO
W3TOTOBIICHUIO  IJJACTMACCOBBIX  M3JICTHH  MOXET  OBITh
clenyromen: KOHBeHep —  ApoOMiIKa —  BO3YIIHBIN
KJIAaCCU(UKATOp — MArHUTHBIN cermaparop — MPOMBIBATENb —
KOHBEHep — IEHTPOOCSKHBIC CYIIUIKA — APOOHIIKa — OYHKEp —
AKCTpyep — OyHKep i rpanyd [S].

OcHOBHBIM  000pYAOBaHMEM B MPOLECCE = BTOPUYHON
nepepaboTKH  OTXOJIOB  IIACTMAacC  HA  HPEANPHUSATHH
MPOM3BOJICTBA IJIACTUKA SBISIIOTCS JPOOWIKM Pa3TUYHbBIX
BHJIOB U THUIIOB JIJIsSI U3MEIILYCHHSI OTXOJIOB B BHJIC JTUTHHKOB,
OpakOBaHHBIX H3JEIMI M TPOYEro, a TaKkKe TPaHYISITOPHI
pPa3IMYHBIX BHUJOB M THUIIOB JJISi CHPECCOBKH IOJy4aeMOTO
BTOPUYHOTO  CHIpbS W3 OTXOAOB = B  TpaHylbl, JUid
Ta0JICTUPOBAHUS U TIPOUUX POPM.

Bri6op JIPOOHIIKH onpenensercs TpeOyemoit
MIPOU3BOJIUTEIIBHOCTRI0O W MAaKCHUMAaJIbHBIMH pa3MepaMu, U
Maccoil OTXOJIOB, UTO OIMpeeNseT pa3Mephbl 3arpy304HOro
YCTpOWCTBa, a B psfie ciydaeB (mepepaboTka OTXOIO0B TpPYO,
IUICHKH) M €ro KOHCTPYKIMIO, a TaKkke HEeoOXOAUMYIO
MOIIHOCTh TpHUBOAA. Kak mpaBuio, 3T0 KpymHOTa0apUTHBIC
YCTaHOBKH, Pa3MellaeMble B CIICIUATbHBIX TOMEIICHUSX.

W3menpUueHHEe OTXOAOB HEMOCPEACTBEHHO y MAIIUH TIO0
nepepaboTKe  TMOJIMMEpPOB  BBHIMOJHSIET CcaM  OImeparop,
Onmaromapss 4eMy  yYMEHbBINAETCS, TI0 CpPaBHEHHIO C
LEHTPATN30BaHHBIM U3MENbYCHHUEM, KOJIMYECTBO
oOcITy)KuBaromiero mnepconana. [Ipm sToM IS OTXOMOB HE
HY)XHBI ~ JOTIOJIHUTENBHBIE IUIOMIAJIM U  CpPeACTBa  HX
TpaHCTIOPTHPOBKU. OHU JIETKO MOTYT OBITh MCITOTB30BAHBI JIJIS
MOBTOPHOM, TMepepadOTKH; MPH MHEBMATUYECKOW 3arpys3ke
MojIadyy OTXOJOB JIETKO aBTOMAaTH3UpoBaTh. Kpome ToOTO,
OTIIaJ]aeT OMACHOCTh CMEIIIEHUS MaTepUaIoB pa3HBIX I[BETOB, a
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BO3MOKHOCTh 3arpsi3HEHUSI TIOJIUMEpPa CBOJUTCS K MUHUMYMY.
[Ipu BbIOOpE IPOOMIOK TAaKOr0 HA3HAYEHUS YYUTHIBAIOT B
OCHOBHOM pa3Mepbl U3MEIbYaEMbIX KYCKOB U MaKCHUMAaJIbHYIO
TOJIIHUHY CTEHKH.

[Ipy  mpoBepeHMM  MPOLECCOB  MOATOTOBUTEIBHOTO
MPOM3BOJCTBA —  OKPackW, BBEACHHUS  HAIOJHUTEIEH,
CTaOWIN3aTOPOB, COBMEMICHHS TOJIMMEPOB JIPYT C JIPYTOM,
yIaJleHus JIETY4MX U3 TOJMMEpPOB M JAPYyrHX — Ha
AKCTPY3UOHHBIX arperartax MOJIy4aroT TpaHyJbL.
OKCTPY3HOHHBIE arperaTthbl JUJIsl T'PaHYJIMPOBAHUS COCTOST U3
JKCTpyZepa U COOCTBEHHO TPAaHYJIHMPYIOLIETO YCTPOMCTBA,
KOTOpO€ BKJIIOYAaeT (HOPMYIOIINI HHCTPYMEHT, TPaHyisTop,
YCTPOWCTBO ISl OXJIQKICHUSI TpaHyd [6].

Bropuunoe HCIOJIb30BaHUE OTXOJ0B I1aCTMAacC
HETMOCPEACTBEHHO Ha MPEINPHUSATUAX MO0 H3FOTOBJICHUIO
IJIACTMACCOBBIX M3JCIIMIA COCTABIIACT MPUOIH3UTENBHO 74% OT
obmiero ooObeMa 00pa3yroNMXCcs Ha MPEAIPUITAN OTXOI0B [4].

OcHOBHBIMH TIepepabOTYMKaMH OTXOJOB IUIaCTMAacC B
Pecny6nuke benapych siBisitoTest:

1. OAO «Camen», MomHocTh — 1 ThIC.T, Bpectckas 00., T.
IIunCK;

2. 000 «Cxkap», MOUIHOCTB — 2 ThIC.T, ['oMenbCcKas 001, T.
KamuukoBuum;

3. OO "bemskcrnopt", Tomenbckas 06m., g.Temsmmu,
MouHoCcTb — 0,6 THIC.T.;

4. CI1 OAO «Amunak», MOIIHOCTE — | ThIC.T, ['OMenbCcKas
0011, r. byna-Komeneso;

5. UVII «IInacrpopmunr», wmomuOCTH - 0,5 THIC.T,
Mumnckas 0671., [lyxoBudckuii p-H, 1. 3a3epka;

6. OO0 «IInact/laiin», MomHOCT, — 1 ThIC.T, T. MHHCK;
YUVII «IInactcutny, MOIIHOCTH — 1 THIC.T, T. MUHCK;

7. 3AO0 «Burebckuii 3aBOA TMOJMMEPHBIX H3ACTUN»,
MOIIIHOCTE — 1 THIC.T, . BUTEOCK;
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8. UIl «Oxollonutex», MOmHOCTL — 1 ThIC.T, BuTeOckas
0011., ButeOckuii p-H, 1. SAnoBuun [3].
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VIIK 504.7

Beyep E.B. Hayu. pyk. Mop3zak I'.H.
MeToAbI 0OYMCTKHM CTOYHBIX BOJ, TOPHOIr0o NPOU3BOACTBA

BHTY, ®I'/1D, rp. 30203112

I'opHOe TpPOM3BOACTBO TEXHOJIOTMUECKH B3aUMOCBSI3AHO C
IIpoLeccaMy BO3JEHCTBUS YEJIOBEKA HAa OKPY)KAIOILYIO CpeNy ¢
LEeNbl0  00€creYeHHs] ChIPhEBBIMU M HHEPrEeTHUECKUMU
pecypcaMi pas3iIMuHBIX cep XO3AUCTBEHHOM IesSTEIbHOCTH.
CrpeMHUTENbHBIM POCT NOTPEOJIEHUsT NPUPOAHBIX PECYPCOB
COIIPOBOXAAETCA HE TOJIBKO H3MEHEHHEM KOJMYECTBEHHBIX
MacmTaboB aHTPOIIOTEHHOTO BO3JEHCTBUSA, HO M MOSBICHHEM
HOBBIX (DaKTOpOB, BIUSHHE KOTOPBIX Ha NPUPOAY, paHee
HE3HAYMUTEJIBHOE, CTAaHOBUTCA IOMUHHpYRomMM. HaHocuMBIit
IPUPOJHBIM KOMIIOHEHTaM yIep0d BeA€T K OILyTUMBIM
MOCTEJCTBUSIM M OTPaXaeT  OOpaTHYI0 pPEaKIHI0 3TOTO
BO3JICUCTBHUS.

Bo BcéM  Mupe = mOpoBOASTCS  UCCIENOBAHMUS IO
MIPEIOTBPALEHUIO OTPULIATEIBHOTO BO3IEHCTBHSI TOPHOTO
MIPOM3BOJICTBA Ha OKpYXKalollyro cpeay. B HHMX mpuHHMaioT
y4acTHE HayYHO-HCCJIEI0BAaTEIbCKUE WHCTUTYTHI, aKaJeMHHU
HayK, pa3jin4HbIX MUHUCTEPCTB U BEIOMCTB, Yy4eOHbIE
3aBEICHUS W JIpyrMe€ OpraHu3alidd. OJTO  MO3BOJIUIIO
pa3pafoTaTh W TepenaTh IS MPAaKTHYECKOTO NMPUMEHEHHUS B
TOpPHO100bIBatOIIEH IIPOMBIIIIJIEHHOCTH KpYIIHbIE
MEpPOIPUATHS MO0 OXpaHe M PAMOHAIBLHOMY HCIOJb30BaHUIO
Pa3IMYHBIX BUAOB IPUPOJIHBIX PECYpPCOB IPH IKCILITyaTal[uH
MECTOPOKICHHH MOJIE3HBIX HCKOMAEMBIX.

Hns  Bcex  cmocoOOB  pa3pabOTKM  MECTOPOXKICHHM
XapakTepHO BO3NeWcTBHE Ha Ouocdepy, 3aTparuBaroliee
IIPAKTUYECKH BCE €€ DJIEMEHTBI: BOAHBIM W BO3IYLIHBIN
OacceliHbl, 3€MIII0, Helpa, PAaCTUTENIbHbIN U KUBOTHBIM MUD.
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OTO BO3AEHCTBHE MOXKET OBITh KaK HEMNOCPEICTBEHHBIM
(mpsiMBIM), TaK M KOCBEHHBIM, SIBJISIOLIMMCS CIIEICTBUEM
nepBoro. Pa3Mepbl 30HBI paclnpoCTpaHEHMs] KOCBEHHOTO
BO3JCHUCTBUSl  3HAUUTEIBHO IPEBBIIAIOT pa3Mepbl  30HbBI
JOKJIM3alMM MIPSIMOTO BO3JIEHCTBUS M, KaK IPaBUJIO, B 30HY
pacrpocTpaHeHUsl KOCBEHHOIO BO3JEHCTBMs IIONAAAET  He
TOJBKO AIIEMEHT o6uocepsl, MOJIBEPTAIOHINICS
HETMOCPEACTBEHHOMY BO3CHCTBHUIO, HO M IPYTUE 3JIEMEHTHI [ 1].

B mporecce ropHOro mpou3BOACTBa 00pa3yroTcs U OBICTPO
YBEJIMUMBAIOTCS  IPOCTPAHCTBA, HAapYyLICHHbIE - TOPHBIMU
BBIpAOOTKaMH, OTBaJlaMH TOPOJ U OTXOJOB IEPEPadOTKH H
IpeACTaBsAoIMe  co00il  OecrulofHble - MOBEPXHOCTH,
OTPULIATENIbHOE BIIMSIHUE KOTOPBIX PAacHpOCTPaHAETCs Ha
OKpY’Karolliye TEPPUTOPHH.

B cBs3u Cc ocylieHueM MECTOPOXACHUM U cOpocoM
JPEHaKHBIX U CTOYHBIX BOJ (OTXOIOB NEPEPaOOTKHU MOJIE3HBIX
HCKOIIAEMbIX) B IIOBEPXHOCTHBIE BONOEMBI U BOJOTOKU PE3KO
U3MEHSIOTCSl  THJPOr€OJIOTHYECKHEe M T'HJIPOJIOTHYECKHE
yCIIOBUSL B pPaliOHE MECTOPOXKICHHUSA, YXYyIIIaeTcsd KauecTBO
MOJI3EMHBIX U TIOBEPXHOCTHBIX BOJ. B MecTax ckiagupoBaHus
OTXO0JI0B KaJMIHOIO IPOMU3BOJCTBAa HAOIIOIAETCS 3aCOJICHHE
MOJI3EMHBIX BOJ. ATMOchepa 3arps3HseTcs IbUIEra30BbIMU
OpraHM30BaHHBIMU. M HEOPraHU30BaHHBIMU BBIOpOCAMH U
BBIJICJICHUSAMH  PA3IMYHbIX MCTOYHHKOB, B TOM YHUCIIE TOPHBIX
BbIpaOOTOK, OTBAJIOB, NepepadaThIBaIOIUX 1IEX0B U (adbpuk [2].

B ropHoMm nene OCHOBHBIMU BHJAMU ACATEIbHOCTH, IPU
KOTOPBIX IIPOUCXOAAT T€ WM UHbIE HAPYIICHUS OKpYXKarolleu
Cpe/Ibl Pa3IMUYHON NUHTEHCUBHOCTH, SIBJISIOTCS:

- TpOBEACHHWE TOPHBIX BBIPAOOTOK ISl  JOOBIUM
MIOJIE3HOTO UCKOMAEeMOro U 00CTYKHBAHUS TOPHBIX padoT;

- TPaHCHOPTHUPOBAHUE TOPHOM MacChl  PEbCOBBIM,
KOHBEHEpHBIM, aBTOTPAHCIIOPTHBIM MJIM  THAPABINYECKUM
CII0CO00OM;

- mepepabdoTKa MOJIE3HOr0 UCKOMAeMOro;
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- CKJIaJupOBaHHE MI0JIE3HOTO HCKOIIaeMOT0 U
MUHEPAJIBbHBIX OTXOJIOB U UX MOCJEIYIOIas YTHIN3all1s;

- BEHTWIALUS TOPHBIX BBIPAOOTOK, HEWUTpaiH3alMs H
00e3BpeXMBAaHUE BPEIHBIX BEIIECTB, BBIICISAIONINXCA B
atMocepy mpu paboTre MammMH W 00OPYIAOBaHUS,
MbUICMIOIaBJICHUE U TbUICYJIaBIMBAHUE;

- LeNCHANpaBJICHHOE W3MEHEHHE CBOWCTB  MacCUBa
TOPHBIX MOPOJ, /i€ PacIoioKeHa BhIpadoTKa (3aMOpaKUBaHue,
TaMITOHAXX, TEPMUYECKOE BO3/ICHCTBUE U T.11.);

- JHeprocHabKeHUE TOPHBIX MPEIIPUITUNL;

- PEKyJIbTHBALMOHHBIC U 3aKJIaJJOYHBIC PAOOTHI;

- JIp€Ha)KHbIC U BOJIOOTIMBHbBIC Meponpuarus [3].

B mocnennee BpeMs cpenu Opyrux mpoOIieM, CBSI3aHHBIX C
MUHEpaIbHBIMH  pecypcamu, Bc€  Oousiblliee  BHUMAaHHE
yAeNseTcss TpoOJieMe BIMSHUAS JOOBIYM ¥ HCIIOJIh30BAHUS
MUHEPAIBbHBIX PECYpPCOB Ha OKPYXKAIOUIyI0 Cpenay, 4To
OOBSICHACTCS PSAOM MPUYUH, B TOM YHCIIE:

1) KpynHBIMU HapyIICHUAMHU COCTOSHUN Ouocdepsl B psnae
TOPHOIPOMBIIIJICHHBIX PETHOHOB, CTaBAMIMMU IO/ YIPO3Y
3JI0pOBbE MPOKUBAIOLMX TaM JIO/IEH;

2) BO3MOKHOCTHIO TOMOJIHEHUS PE3epBOB MHOTUX BHJIOB
MUHEpPAJIBbHBIX PECYpcOB B psAle CTpPaH TOJBKO 3a CYET
HKOJIOTHYECKH | «TPSA3HBIX» HCTOUYHUKOB, TAaKUX, KaK HE(TIHBIC
NECKH, OWTYMUHO3HBIC CIAHIBI, O€gHBIE pyAbl, H Jp.,
pa3paboTKa KOTOPHIX CEPhEZHO YTPOKAET MPUPOITHON CpeIe;

3) mepecTpoiikoil B HacTosliee BpeMs WM B Ompkaimien
MEPCHIEKTUBE psiia TEXHOJIOTMYECKHX TIPOIECCOB  (M3-3a
9HEPreTUUECKUX 3aTPYAHEHUH), KOTOpas MOXET CYIIECTBEHHO
VXYIIIATH COCTOSTHUE OKPYXKAFOIIEH Cpeibl;

4) HarmgAHOCTBIO OTPUIATEIBLHOTO BO3ACHUCTBUS TOPHOTO
MPOM3BOJICTBA  HA  OKpYXaromlylo  cpeay  (cozmaHme
TEXHOT'€HHOT0 JIaHAadTa, HapyIeHHe BOJHOTO M BO3YIIHOTO
PEKMMOB B TOPHOIIPOMBITITICHHBIX PaliOHaX | Jp.);
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5)  «OTBETCTBEHHOCTBbIO»  MHUHEpPAIbHBIX  PECYPCOB,
UCIOJIb3YEMBIX B PA3JIMUYHBIX OTPACISAX NMPOMBIIUIEHHOCTH U
CEJIbCKOM  XO3SIMCTBE, 3@  DKOJIOTMYECKYID  YHCTOTY
MOCIEAYIOLIEH MPOU3BOJACTBEHHOM 1IENOYKH [4].

Craemyer OTMETUTH, YTO B MPOOJIEME OXPAHbI OKpPY KaAIOIIECH
cpeabl OT BPEJHOIO BO3JCHCTBHUA TOPHOIO IPOU3BOACTBA
UMeeTcsl eé MHOTO HE PEIIEHHBIX BOIPOCOB, 00YCIOBIEHHBIX
PSIOM NIPUYUH OOBEKTUBHOIO U CYOBEKTUBHOI'O XapakTepa:

— HEJIOCTaTOYHbBIM 000CHOBaHHEM IKOJIOTHUYECKUX
OrpaHUYEHUI B TEXHOJOIMM JOOBIYM U  HepepaboTKu
HCKOIIAEMBbIX;

— KaQUeCTBEHHbIMU DPA3JIMUUsAMHU KPyroobOpoTa BellecTBa U
SHEPrud B HCKYCCTBEHHBIX (XO3AHCTBEHHBIX) CHCTEMax IIO
CPAaBHEHMIO C €CTECTBEHHBIMH (IKOJOTMUECKUMMU );

— IPOTUBOPEUUSIMH MEXAY TpeOOBaHUSIMH  YIy4IlIEHUS
TEXHUKO-3KOHOMUYECKUX MOKa3aTeJeH FOPHOro MpOU3BOJICTBA
U HEOOXOJWMOCTBIO COXpaHEHHS OHOC(hEepbl B ONTUMAILHOM
COCTOSIHUY;

— HEJI0CTaTOYHOMI pa3paboTaHHOCTHIO METO/IOB
HSKOHOMHYECKOW OLIEHKH MPHUPOIHBIX PECypcoB M yuiepoa,
HaHOCHMOTI'O TOPHBIM IIPOU3BOACTBOM 3JIEMEHTaM OHnoCQepsbI;

— BEJIOMCTBEHHBIM IIOJIXOJIOM K OXpaHE M palMOHAJIBHOMY
HCII0JIb30BAHUIO MIPUPOIHBIX PECYPCOB;

— HEJJOCTAaTOUHOM  spyaunmel  paOOTHUKOB  T'OPHOTO
MIPOM3BOJICTBA B BOMPOCAX IKOJIOTHH.

Eciu panbllie oxpaHa OKpyXarolleil cpenbl mpenmnosaraia
pa3paboTKy U peanu3aluio MEPONPUSATUI TOIBKO 3allUTHOTO
XapakTepa, TO TeNepb YPOBEHb pPa3BUTHUS NPOU3BOJACTBA (U
TOPHOTO0 TPOU3BOJICTBA B YAaCTHOCTH) TpeOyeT paclIupeHus
9TOrO0 IMOHATHS € BKIIOYEHMEM B HEro M IUIAHOBOTO
yIpaBieHUs IPUPOIHBIMU pecypcamu [ 1].

Ha cerognsmHuii MOMEHT BC€ MpEANPUATHS, KOTOpHIE
CBA3aHBl C pa3paboOTKOW, [00bIYe U  mnepepaboTKON
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MHUHEpPAJIBHOTO  CBHIphS,  paboTalOT MO  CIEAYIOIIUM
IIPUPOJOOXPAHHBIM HAPaBIECHUSAM:

- o0parieHue ¢ 0TX0/1aMU IPOU3BO/ICTBA;

- MUHUMM3alMs BO3AECHCTBUS Ha aTMOC(EPHBIN BO3YyX;

- OXpaHa BOJIHBIX PECYPCOB.

Ha cerognsiminuii neHp HauOosiplllee BHMMaHUE B MHDE
yaensercss oOpaleHnio ¢ OTXOJaMH TOPHOTO IPOHM3BOJCTBA,
IUIs  MUHMMM3ALMM  BO3JEHCTBMSL B 3TOM  HaIlpaBJIEHUU
MpeIyCMaTpUBAIOTC PabOThI MO 00E3BOKMBAHHUIO OTXOJOB H
10 TEXHOJIOTUH UX CKJIAJUPOBAHUIO.

Bce TexHonornueckue craguu oT A00BIYM O OOOrarieHus
BBIITYCKa€MOM MPOAYKLMH, UCTOYHUKU BBHIOPOCOB OCHAIIEHBI
pasnuunbiMU ['OY, KOTOpbIE UMEIOT CTENEHb OUUCTKH 96% [6].

Ha ceroansmHMii faeHb CTOUT YAEHATh BHUMaHHUE W
BOJIOTNIOTPEOJICHUIO,  BOJOOTBECHHIO, TaK KaK CTOYHBIC BOJIBI
IPOM3BOJICTBA MOTYT IIPOHUKAaTh B BOJHBIH TOPU3OHT U
3acajauBaTh [OYBY.

Ha npoMmbleHHbIX OpeANpUsATHIX, BOJA HCIOJIb3YyeTCs
JUIS Pa3IMYHbIX TEXHOJIOTMYECKUX LeTeil:

- Ul OXJaXAEeHUs 00OpYyIOBaHUS, ChIPbS U IPOAYKTOB
(Boja HarpeBaeTcsl  4epe3 CTEHKU TeIUIOOOMEHHUKOB U
MIPAKTUYECKH HE 3arpsi3HsieTcs);

- B KauecTBe Cpelbl, TPAaHCIOPTUPYIOIIEH MEXaHUYECKUE
WM pacCTBOPEHHBIE TPUMECH, NIONAJAIOLINE B BOLY ITPH MOMKE,
oOorameHMM M O4YMCTKE CBIpbS WM MpoAayKTa (Boja
3arps3HsETCs, HO OOBIYHO HE HarpeBaeTcs);

- I pacTBOPEHMs] PEAareHTOB, MHCIIOJNb3YEMbIX B
IIPOM3BOJCTBAX M T.A. (BoJa B OCHOBHOM BXOJIUT B
TEXHOJIOTUYECKHM MPOIYKT, U JIMIIb YacTh €€ HalpaBiseTcs B
CTOK C OTXO0/IaMH NIPOU3BOJICTBA);

- 78 KOMIUIEKCHOTO HCIOJIb30BaHUSI B  KauecTBe
OXJIaZUTENs MPOAYKTa, TPAHCIOPTHOW CpeNbl M MOIVIOTHTENS
npumMecei (Bojia HarpeBaeTcs U 3arpsi3HIeTCs);
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- Ui TIONIyYEHHUs TMapa W HarpeBaHusi 000pPYHAOBaHUS,
MOMEIIIEHUH, TPOAYKTOB [5].

Hcnonb3oBaHue BOIBI ISl OXJIAXKACHHUS 1O MacmiTabam
3HAYUTENIBHO  IPEBOCXOJUT  BCE  OCTajJbHbIE  BUIBI
notpeOieHusi, NpudéM YAEIbHBIH BeC JTOH KaTeropuu B
obmeM  00bEME  TPOM3BOICTBEHHOTO BOJOCHA0XEHUA
poIoJDKaeT pactH [5-6].

JIuBHEBBIE CTOYHBIE  BOJABI O00pa3zylOTCs B pe3yibTare
BBIMIQJICHUS aTMOC(HEpHBIX OCAJKOB U  CTEKAMIIHe  C
TeppuTopuil mpeAanpuaTuii. OYUCTKa JTMBHEBBIX CTOYHBIX BOJ
MPUMEHSICTCS  JUISL  3allUThI  BOJAOEMOB OT 3arps3HCHHS
He(TenpOoayKTaMU U B3BEIIEHHBIMH BEILIECTBAMH.

B 3aBucMMOCTH  OT  TNpexbSABISIEMBIX — TpeOOBaHUA,
pa3paboTaHbl OYHCTHBIE COOPYXKEHHS (HapyXHas JIMBHEBas
KaHaJU3allksl), MCIIOJB3YIONUE Pa3JIMIHbBIC METOJbI OYHUCTKH
JUBHEBBIX CTOKOB, MO3BOJIAIOIINE 3PDEKTUBHO 00E3BPEKUBATD
CTOYHBIC BOJIBI OT BPEIHBIX MTPUMECCH.

MeToapl, TpUMEHSEMbIE ISl OYHCTKH CTOYHBIX BOJ
YCIIOBHO MOHO Pa3/IelIUTh Ha CIACAYIONINE TPYIIIB:

- MEXaHUYECKHE;

- XHMHUYECKHUE;

- (pU3UKO-XUMUYECKUE;

-  Ouosoruyeckue.

CaoiicTBa CTOYHOW BOBI, OMNPEACTSAIONIUE METOABl €€
OYHCTKH, 3aBHUCAT OT CTENEHU JUCIEPCHOCTH YaCTHIL
npuMmeceil. . Ecnu  cocTaBnsiomue €€ YacTHIbl  HMEIOT
KpYITHOCTh MEHBIIIE 110 "em, ToO nucriepcHast ¢daza oOpaszyer
HMCTUHHBIA PacTBOpP — OJHOPOAHYIO, (TOMOTEHHYIO) CHCTEMY.
[Tpu xpymHOCTH YacTuil OoJbIe 1-10 °cm JIUCTIepCHYIO a3y
00pa3yloT B3BEIICHHBIE BEIIECTBA — YACTHIIBI, KOTOPHIE HE
CIIOCOOHBI  YJICPXKUBATHCS JIONTOE BpEMs BO B3BEHICHHOM
cocrosauu [7]. CocTosiHHE€ KHHETHYECKOM YCTOMYMBOCTU
HAOJIIOJTaeTCs Yy YaCTHIl, JUAMETP KOTOPBIX OJU30K WM
menpme 1-10°cm. Yactuisr kpymaoctsio 1-107° — 1-10 %em
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BBIJICJIAIOTCS M3 BOJABI BechbMa OBICTpO. YacTuirel, MMeromme
CTENeHb  JUCHEPCHOCTH 1110° - 107cm 00pasyroT
KOJUIOUJTHBIE pacTBOPHI [ 7].

Jlisa oTneneHus HEPaCTBOPUMBIX BEIIECTB, Pa3Mep YacCTHII
KOTOpBIX  OoJiee 1-107* CM, TPUMEHSIOTCS  METOJIbI
MEXaHUYECKON OYUCTKU CTOYHBIX BOJ. MexaHndeckue MeTo bl
OUMCTKM  NpeJHA3HA4YeHbl I OTHEJIEHHUS  OT - BOAbI
HEpPACTBOPUMBIX  INpUMECe 3a CcueT  MNpPOLEKUBAHMUS,
OTCTaWBaHusA, (UIBTPOBaHUS W UeHTpudyrupoanus. s
9TUX 1IleNied HCIOJB3YeTCs  cleAyrolee 00opyaoBaHHeE:
peuretkn, OapabaHHBIE CETKH, (QWIBTPBL, ITECKOJOBKH,
OTCTOMHHKH, HE(TEIOBYILIKH, CMOJI0-, KUPO-,
MacloyJoBUTeNd. B pe3ynbrare MeXaHMYECKOW OYMCTKU
o0ecrnieunBaeTcs CHIDKEHHE B3BELIEHHBIX BemiecTB a0 90%, a
opranudeckux BemiecTs 10 20%.

Jnsa  ypaneHus — OCeJAlOIIMX = KM BCIUIBIBAIOLIUX
rpyOOTUCTIEPCHBIX TPUMECEH ~ WCITONB3YIOTCSI  OTCTOHHHKH,
KOTOpBIE SIBISIOTCS OCHOBHBIMHU JIJISi MEXAHUYECKOW OYHCTKH.
Bo MHoOrux ciydasix CTOYHBIE BOJBI COJAEpXKAT Melbyailiine
YaCTUYKM, HaXOJsIIMecs ~BO  B3BEIIEHHOM  COCTOSIHUU
(cycrieH3uu), TO3TOMY JUId HMX OTACJICHHS NpUOerarT K
GUIBTPOBAHUIO YEpe3 MecuaHO-TPaBUiTHbIC (DUIBTPHI, PEIICTKU
u OapabaHHbIe ceTKU. B HacTosiiee BpeMs A MEXaHUYECKOU
OYHCTKA CTOYHBIX BOJ TNPUMEHSIOTCA TUAPOIUKIOHBI,
TpeOyrouIre 3HaUNTEIbHO MEHBIINX IIOIAEH.

MexaHHYecKue METOJbl MCIOJB3YIOTCS B OCHOBHOM Kak
MpeBapuTe/IbHble TPU HCIOJIB30BAHUU JPYTUX CHOCOOOB
OUYUCTKH.

XUMHUECKYI0O OYHCTKY TPUMEHSIOT B TE€X CIydasx, Korja
BbIJICJICHUE 3arpsi3HEHUI BO3MOJKHO TOJBKO B pe3yJbTare
XUMHUYECKON peakluu MeXAYy IPUMEChI0O U pPEareHTOM C
00pa3oBaHMEM HOBBIX BEILIECTB, KOTOpBIE JIETKO YIAlUTh U3
CTOYHOM BOABI. JlJII TakOW OYMCTKH HCIOJNB3YIOT PEaKLIHUH
OKHCJICHHS WIM BOCCTAHOBJICHMS, HEUTpalu3aliu, NepeBO]
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BpEIHBIX MpUMeceil B 0e3BpesiHbIe, 00€3BpeKUBAHNE METOJOM
XJIOPUPOBAHUS U JIP.

XuUMHYECKass ~ OYMCTKA  MOXET  IPUMEHATbCA  Kak
CaMOCTOATENIbHBIA METOJ Iepes IOoJavyed CTOYHBIX BOJ B
cucreMy 00OpOTHOTO BOJOCHA0XKEHUS MIIH TEPE]] CITyCKOM HX
B BOAHBbIE OOBEKTHI, TaK W B psle CIy4aeB B KauyecTBE
MpeABAPUTEIILHON, TIepel OMOJIOrMYeCKOM, MEXaHUYECKON MU
IPYTMMHU  METOJaMH  OYMCTKH. XuMudeckas o0paboTka
HaXOJUT NMPUMEHEHHE U KaK METOJl M3BJICUEHUS pPA3JINYHBIX
KOMIIOHEHTOB W3 CTOYHBIX BOJ, B YAaCTHOCTH - LIBETHBIX
METaJIJIOB.

PU3HKO-XUMHUYECKHE METO/bl OUYUCTKH MOAPA3IEISIOTCS Ha
peareHTHble U Oe3peareHTHble. K peareHTHBIM OTHOCSTCS
METOJAbl, HIPU KOTOPBIX [UIsl OCAKACHUS U BBIIACICHUS
COEIMHEHUI U3 CTOKOB MPUMEHSIOTCS CHEIIMAJIbHBIE BEIIECTBA
— KOAaryJsiHTHI (COJM aTIOMUHUS U Kelle3a, aMMHayHasi BoJa U
ap.) u  (QUOKyISHTH (MTOTUAKPWIAMHU], CHHTETHYECKHE W
MIPUPOJIHBIE TOJIUMEPBI, HEOPTaHWYECKUE BEIIECTBA, HAIIPUMEDP
aKTUBHas KpeMHHeBas Kuciora). OuucTKa CTOYHBIX BOJ
pEareHTHbIM  CIIOCOOOM  BKIIIOYAE€T  HECKOJBKO  CTaJHif:
MIPUTOTOBJIEHUE U JO3MPOBAaHHE PEareHTOB, CMEUIEHHE HX C
BOJIOM,  XJIONbeOOpa3oBaHUE, OTAENEHHE  XJIOMbEBUIHBIX
IpuMecen OT BOJIBI.

K 0e3peareHTHbIM MeTO/aM OTHOCSTCS: COpPOLIMOHHBIE,
NEKTPOXUMUYECKUE,  paJuallMOHHBlE W Jp. [Tpn
UCIOJIb30BaHUN ITUX METOJOB OYUCTKM CTOYHBIX BOX JUIS
BBUICTICHUS WM DPA3JIOKEHUS BPEIHBIX KOMIIOHEHTOB HE
Tpedyercs BBEJICHUS B pEaKINOHHYIO CUCTEMY
JIOTIOJTHUTENbHBIX XUMUYECKUX COCTUHEHUI.

buonoruyeckuit MeTOJ MPUMEHSIOT IS OYMCTKU OBITOBBIX
U MPOU3BOJICTBEHHBIX CTOYHBIX BOJ OT MHOTHUX PacTBOPEHHBIX
OpPraHUYECKUX U HEKOTOPBIX HEOPraHMYECKUX (CepOBOIOPOA,
cynb(pugI0B, aMMHaKa, HUTPUTOB | JIp.) BEIIeCTB. B ero ocHoBe
JCKUT TPOLECC OHOIOrMYECKOrO OKHUCICHUS OPTraHUYeCcKuX
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COCJIMHEHHH, COJIEPXKAIIUXCA B CTOYHBIX BOJAX. JTOT METO]
OCHOBaH Ha CIIOCOOHOCTH MHKPOOPIaHHU3MOB HCIIOJIb30BATh
3arpsi3HSIONIME BEUIECTBAa IS MHUTAHUS B TIpoOLEcCe UX
KU3HENEATEIbHOCTH [7].
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VIIK 504.1

['ne6yc H.A,, [Ilnotyx E.10. Hayu. pyk. Uynpuk JI.H.
JKoJIoTU4YeCKHUe acleKThbl JepeBo0o0padaThIBAKIIUX
NPOU3BOACTB

BHTY, ®I'/1D, rp. 10203116

[Ipoxykuust ~ gepeBooOpabOTKH  siBiseTCsl  HauOojee
BOCTPEOOBAHHOW M OXBaThIBa€T (HAKTHUYECKH BCE  OTPACIH
HapOJHOr0 XO35iCTBa, TaKk Kak W3 JIPEBECHOTO ChIpbs B
HAcTOsIIee BpeMs IOJNydaloT Oosee ABAALATH  THICSY
pa3NUYHbIX M3A€IMH U MpoayKTOB. JlepeBooOpaboTKa — oJHA
u3 OBICTPOPA3BUBAIONIMXCS W TEPCHEKTHBHBIX OTpacien
IIPOMBIIIJICHHOCTH. [TpomblieHHas JiepeBooOpadboTKa
JETUTCS Ha JECOMMIBHYIO, IPOU3BOJICTBO CTAHIAPTHBIX JIOMOB
U CTPOUTEJIBHBIX JleTalieil U3 J1epeBa, (paHepHyro, MeOeIbHYIO,
MPOU3BOJCTBO chuuek. Jlois ee B CTPYKType KOMILIEKCa
coctaBisieT 65%. JlepeBooOpabaTbiBarolasi MPOMBIIIIEHHOCTh
3aHUMaeTcss o0paboOTKOM ~ M  mepepabOTKOM  JPEBECHHBI,
MIPEUMYIIECTBEHHO CHELUAIU3UPYeTCs Ha BBINTyCKE
MaTEepHAJIOB JICCONIIEHUS, MeOeIH, PEBECHOBOJOKHUCTHIX
(ABIT) u npeBecnoctpyxeunbix 1t (JCII), comuek,
JIBEPHBIX W OKOHHBIX OJIOKOB, TTapKeTa, (haHephl, CIIOPTUBHOTO
WHBEHTAps U T. II.

TexHonornyeckue MpoOLECCHl  AepeBO0OpPadATHIBAIOLINX
MIPOM3BOJICTB CONPOBOXIAIOTCS BBIJCICHUEM B aTrMocdepy
JIPEBECHON TBUTH, (OpPMaIbACTHIA U JPYTUX 3arps3HSIONINX
BemiecTB. Tak, B ILeXax IO MPOU3BOJACTBY MebenH,
JPEBECHOBOJIOKHUCTBIX ¥ JIPEBECHOCTPY)KEYHBIX IUIHT, Ha
yyacTKax JIaMUHUpPOBaHUSA (OpMalbAETHa TMOCTYMaeT B
BO3AYIIHYIO CpeIy M3 JIAKOKPACOYHBIX MaTEpHAIIOB, KIIEEBBIX
KOMIIO3ULIMHM, MPONUTOYHBIX CMOJI, M3 HEKOTOPBIX BHJIOB
TPOMUYECKUX U TBEPJBIX MOPOJ] APEBECUHBI [1].
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K wucrouHukaMm BblIE€NCHHs 3arpsA3HAIONMX BELIECTB B
aTMOC(epHBIH  BO3AyX HA  NPEONPUSATHIX  OTHOCHTCS
TEXHOJIOTHYEeCKoe  00OpyloBaHME,  3aJeiiCTBOBAaHHOE B
MIPOU3BOJICTBE PabOT.

OcCHOBHBIMU 3arpsA3HAOLIMMU BEIIECTBAMU s
OOJIBIIMHCTBA  CYIIECTBYIOIIMX  IIPOU3BOJACTB  COTJIACHO
MHBEHTAPU3aLIMOHHBIM pacuéTaM pacCceMBaHUs SABIISIOTCS :

— OKCHJBI a30Ta KaK HCTOYHUKU BBIOPOCOB: KOTENBHBIX,
(aHepHOIr0 NPOU3BO/ICTB;

— OKCHUJI YTJIepoJia KaK pe3ysbTaT CKUTAHUS IETbl U IPYTUX
JPEBECHBIX OTXOJI0B B KOTEJIbHbIX;

— B3BEILICHHBIC BEIIECTBA (IIbLIb APEBECHAsI) 00Pa3yIOTCs Ha
(¢aHepHOM TPOU3BOJACTBE, CHUYEYHOM MPOU3BOJCTBE, B
PEMOHTHO-CTPOUTENLHBIX IIEXaX.

OCHOBHBIE 3KOJIOTHYECKHE MTPOOJIeMbl 1epeBOOOPAOOTKHU:

1. Ucnonb3oBanue OOJIBIINX KOJMYECTB YUNCTOW NPUPOIHON
BOABI JUISL TEXHOJOTMYecKux  Hyxa. JlepeBooOpaboTka
SBIISIETCS OTHOM M3 HauOoJIee 3aTPaTHHIX B IPUMEHEHHUH BOJIBI.
JU1st U3rOTOBJIEHUSI OJJHOT'O JINCTA HY>KHO JECATH JINTPOB BOJBI.

2. OOpa3oBaHUE€ 3HAUYUTEIbHBIX KOJMYECTB CTOYHBIX BOJ.
Jns  nepeBooOpadaThIBAIOIIMX MPEANPUATHI  XapaKTepeH
3HAYUTENBHBIA COPOC CTOYHBIX BOA. 3arpsi3HEHHBIE CTOYHBIC
BOJIbI MPEANPUATHI OTpaciu XapaKTEepU3YIOTCS HaJIMYUEM B
HUX TaKWX BPEIHBIX BEHIECTB, KakK CyIb(aThl, XIJIOPHUIBI,
HEPTENPOIYKTHI, (beHosl, bypdypomn, METaHOI,
(dhopmanbIeTHIbl, TUMETWICYTbGUI U JIP.

Hcnonb3oBaHHast B TEXHOJOTHMYECKOM  LIMKJIE  BOJA
[OCTYMaeT  Ha  TOPOJACKHE  OYHCTHBIE  COOPYXKEHHUS.
D¢ dexkTuBHOCTH npeaBapuTeNTbHON OYHUCTKH
MPOU3BOJICTBEHHBIX CTOYHBIX BOJ Ha TPEANPHITHAX BO
MHOIOM BiMseT Ha 3(QeKTHUBHOCTb pabOThl TOPOJCKUX
COOpPY)KEHHI U B KOHEYHOM HTOTE Ha Ka4eCTBO COPaChIBAEMBIX
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B BOJOEMbl CTOYHBIX BOJl M COCTOSSHUE CaMHMX BOJIHBIX
OOBEKTOB. 3arps3HSIONIME BEIIECTBA, COJAEp)Kaluecss B
CTOYHOW BOJE, HaHOCAT Bpeld HdKocucreMe. IloBTOpHOE
UCIOJIb30BaHWE TEXHUYECKOW BOJABI HE TOJBKO CIIOCOOHO
MaKCUMAaJIbHO 3alIMIIAeT HKOJIOTHI0 OT COpPOCOB STOBHTBHIX
CTOKOB, a TaK)K€ COXpaHSET 3amachl YUCTON NMPUPOAHON BOJBI.

3. CokpalieHue JeCHbBIX MAaCCUBOB H3-3a BBIPYOKH Jieca.
JlecHass TPOMBIIUIEHHOCTh HE MoOTrja Obl CYIIecTBOBaTh 0e3
BBIPYOKHU Jieca, TaK KaK B HEH UCIIOIb3YETCs IEPBUYHOE ChIPHE.
[Ipu 0OpaboTKe 3arOTOBOK M MPOU3BOJCTBE JEPEBSIHHBIX WM
OyMaXHBIX  W3JENUH, TpU  BTOPUYHOH  mepepadoTke
JPEBECHHBI, TAKON KakK LIEJII0NI03a M OMWIKH, BO3HHKAIOT T
K€ TPYJHOCTU COCYILIECTBOBAHUS JIECHOW MPOMBIIITIEHHOCTH C
KOCHUCTEMAaMHU.

4. B mpomecce mnepepabOTKU JIPEBECHHBI 00pa3yroTCs
JPEeBECHBIE OTXOJbI, K KOTOPBIM <OTHOCSIT MHOTHE MOOOYHBIE
npoaykTel. Ha mepBoM »3Tame MpOW3BOACTBEHHOIO LUKJIA B
MeCTaxX JIeCO3aroTOBKM OCTaeTcs OoNblIoe  KOJIHYECTBO
HEKOHJMIIMOHHOW JpEeBECHHBbI B BUIE HeAopyda, CyXxocTos,
CIIOMaHHOM U Pa3/1aBJIEHHON, BEIBEPHYTON C KOPHEM H T.II.
[IpoGnemoit  nepeBOOOPAOOTKM  TakKe SBISETCS  HHU3Kas
MHTEHCUBHOCTh WCIMOJb30BaHUSA JIECHBIX pecypcoB. Poct
MHTEHCUBHOCTHU WCIIOJIb30BAHUS JIECHBIX pecypcos
HaOmomaeTcss .~ TaM, TIJ€ Ha E€IUHMIY IUIOIAaU  Jeca
3aTpauynBaercs OOJIbIIOE KOJIMYECTBO Tpyaa. Kak TakoBbIX
KOJIMYECTBEHHBIX M3MEPUTENEH CTENEHW HHTEHCUBHOCTH
necHoro xo3siictBa B Pecniybonuke benmapyck He cymiecTByerT.
OTO CBA3aHO C TEM, UTO BbIpalllUBaHHE Jieca —
JIOJITOBPEMEHHBIN MPOLECC, U 3aTpaThl HA €ro BO30OHOBJICHHE
MHOT000pa3HbI U TPYAHOCOIIOCTaBUMBI. Haubonee
panyoHambHBIK U A(PPEKTUBHBIM  MyTh  JaJbHEWIIEH
JESATEIbHOCTH — U3MEHUTDh XapaKTep HCIIOJIb30BaHUS JIECOB U
YBEJIMUUTh BBITYCK HM3JEIUNA M3 JIECOCBIPHEBBIX PECYPCOB C
BBICOKOH [oyieli 100aBJIEHHONM CTOMMOCTH. HeoO0Xxoanmbl
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O00OCHOBAaHHBIE KPUTEPHH KaK CTENEeHb aHTPOIIOTeHHOU
Harpy3Kky Ha IPUPOIHO-TEPPUTOPUATIBHBINA KOMIUIEKC.

5. OCHOBHBIMH HMCTOYHHUKAMH 3arps3HEHUS aTMOC(EPHOTO
BO3lyXa Ha  JepeBooOpadaThIBalOMIMX  MPEANPUATHUSIX
ABIISIIOTCSL  IIeXa MEXaHW4YecKod 0OpabOTKHM JpEeBECHHBI,
npousBoactea 1ut  JICII, JBII, «kieenoii danepsr,
JAMUHUPOBAHHBIX IUIUT, CJOUCTBIX IUIACTUKOB, a TaKkKe
OTJIEJIOYHbIE, OOJMIIOBOYHBIE, CYIIMJIbHBIE 1exa. TpeOyer
pelleHns TOCEeN0BaTeNbHAsT HKOJIOTU3AlMsl BCEX  3BEHHEB
nepeBooOpaldaThIBAIOIIETO  MPOU3BOJACTBA - HA  OCHOBE
0€30TXO/THOTO  TPOM3BOJCTBA, TNPUMEHEHHUS ~ KIACTEPHOTO
MoAX04a, IO3TAHOTO COKpAILLEHUsS BO3ACHCTBUS Ha BCE
OOBEKTHI OKpYXKAIOIIeH MPUPOIHOI -~ Cpesbl, palMOHAIBFHOE
MIPUPOJONOIB30BAHUE M COBEPUICHCTBOBAHWE HOPMATHBHO
MPaBOBOM Oa3kbl.
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VIIK 504.7

[Jyo6una E.C. Hayu. pyk. Mopsak I'.1.
HanpaB/ieHUs1 10 CHXKEHUIO BO3eAICTBUI Ha
OKpPYKaIIIYI0 CpeAy OTX0A0B Ka/IMWUHBIX NIPeANPUATUNA

BHTY, ®I' 15, rp. 30203112

Jns nepepaOOTKH CHIIBBUHMTOBBIX PYA B KOMMEPYECKYIO
MPOIYKIUIO IPUMEHSIOT CIIEAYIOINE MEeTO B! oborameHns [1]:

- (bIOTaIMOHHBIN;

- Talypru4ecKuii;

- DJEKTpOocenapanus;

- TPaBUTALlMOHHBIN.

[IpoMbIlIIEHHOE IPUMEHEHWE HAUUIM B OCHOBHOM TOJIBKO
(IOTAIMOHHBIN U TATYPTUYCCKHIA METOIBI.

lanypruueckuif MeroJl OOOTralleHHs OCHOBBIBAeTCS Ha
Pa3IMYHOM PACTBOPUMOCTH XJIOPUCTOTO Kajaus U XJIOPUCTOTO
HaTpUs TIpU TIOBBILIEHHH Temneparypbl. [Ipu paspenbHOM
pPacTBOPEHMH C IOBBILEHUEM TEMIIEPAaTypbl PACTBOPUMOCTH
XJIOPUCTOIO Kajus PE3KO YBEIMYUBACTCS, B TO BpEMs Kak
pacTBOPUMOCTb  XJOPHUCTOIO  HATpUs  yBEJIMYHUBACTCS
HE3HAYUTEIIBHO. IIpu COBMECTHOM pacTBOpPEHUH
pacTBOPUMOCTh - XJIODUCTOIO  Kajdusg MpU  IOBBIIICHUU
TEMIIEPAaTypPbl ~ PE3KO YBEIMYUBACTCA, a PpPacTBOPUMOCTH
XJIOPUCTOI'O HATPHsI HE3HAYUTEIIBHO YMEHBIIACTCS.

CyIIHOCTh Talypru4eckoro MeTOAa COCTOMT B TOM, 4YTO
XJIOPUCTBHIM KaJHMi BBIIEIAYABAIOT W3 CHJIBBUHUTA TOPSYHM
OOOpPOTHBIM IIIEJTOKOM, @ OCTAaBIIUICS HE BBILIETAYUBAEMBbIN
TJINT HANpasisieTcd B OTBAN. lloydeHHBIA ropssuuil Kpenkuil
LIEJIOK IIPOXOJUT OYUCTKY OT COJIEBOIO U IJIMHUCTOIO HUIAMOB
IyTeM OTCTauBaHMs. M3 OCBETIEHHOTO TOpSYero MHienoKa
IIPOU3BOIAT KPUCTAJUIU3ALUIO XJIOPUCTOTO KaJIusl.
[TonyyeHHblE KpHUCTAIBI XJOPUCTOTO Kajaus OTIEISAOT OT
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OXJIQKJEHHOIO MAaTOYHOIO IIEJOKa, CyIIaT U BBIIYCKAalOT B
KayecTBE MPOAYKLHMHU, a MATOYHBIN WIEJOK MOCJE MOJ0rpeBa
BO3BpAIIIAIOT Ha BHIIIEIAYMBAHNE HOBBIX MOPLMHA XJIOPUCTOrO
Kanus [2].

OCHOBHBIE IOCTOMHCTBA TATYPrHUECcKOro crnocooa:

- BO3MOJKHOCTh  IOJIyY€HHUS  INPOAYKTa  BBICOKOTO
kayectsa (98 - 99 %);

- BO3MO’KHOCTh KOMIIJIEKCHOTO MCIIOJIb30BaHUS ChIPbs;

- BbIcokoe u3BieueHue (87-89 %).

OCHOBHbBIE HEIOCTATKHU FIypruyecKoro crnocooa:

- OousblIMeE pacxo/pl TEIUIA U Tapa;

- BbICOKas KOppO3Ms ammaparypbl H3-32 BBICOKUX
TeMIIeparyp;

- IOJy4YyeHue MEJIKOKPUCTAIINYECKOTO IPOAYKTA,
KOTOPBIN CIIEKUBACTCH.

TexHonornueckuii mpouecc nepepaboTKH CHIBBUHUTOBOM
pyIbpl TalypruyecKUM CIIOCOOOM COCTOMT U3 CIEAYIOLIUX
craauii [2]:

Jpobnienue pynabl ¢ peABapUTEIbHBIM TPOXOUEHUEM;
ITomorpes 11€JI0KOB;

PactBopenue pybi;

@unpTpalysi raluTOBBIX OTXOIOB;

OcBeTyieHHE HACBIIIEHHOTO IIEeJI0Ka;

Kpucrannusaius XJI0pucToro Kauus;

CryuieHne W UEHTpUPYTHMpOBaHHE XJIOPKAIUEBOU
CYCIIEH3HH;

8. Cymika XJIOpHUCTOTO KaJHsl M TMOA0TPEB MPOIYKTa TEepe
IpaHyJIALUEH;

9. VYpanenwe 0TXOIOB POHM3BOJICTBA,

10. I'panynupoBaHUE XJIOPUCTOTO KAJIUS;

11. CknanupoBaHMe, XpaHEHHE U MOTPY3Ka;

12. OxnaxaeHune 060pOTHOM BOAOH U pe3epB MIETOKOB;

13. IlpuroToBneHHe peareHTOB;

NookrwnpE
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14. Ob6pabotka XJIOPUCTOTO Kanus peareHTaMu
IIBLJIETIOAABUTEIISMU;

15. ®dacoBka u 3aTapUBaHUE XJIOPUCTOTO KNS,

16. OkcrutyaTtanus KOMIPECCOPHON CTaHLIMU.

@®noTanMOHHBIA METOZ O0OTraimieHus sBIsSETCS Haubosee
pacripocTpaHeHHbIM. OCHOBaH 3TOT MeTOJ] OOOraiieHus Ha
Pa3NUYHON CIIOCOOHOCTH MOBEPXHOCTH MHHEPAJIOB CHIIbBUHA U
rajiuTa CMauyuBaThCs HACHIIIEHHBIMU PACTBOPAMU COJIEH.

I[Ipu  ¢noramoHHOM  MeTOAe  OOOramieHHus = 4epes
o0paboTaHHyl0 paHee (IoTopeareHTaMu pyay MpPONYCKaIoT
BO3AyX. YacTHIbl CHIBBHHA HMEIOMHME THAPOPOOHYIO
MIOBEPXHOCTh MPHUKPEIUISIOTCS Ha My3bIpbKE BO3AyXa U
MEPEeXOsT B TEHHBIA TMPOIYKT (CHILBUHOBBIM KOHIICHTPAT).
YacTuupl ranura HMMeEOUIMEe T'HMIPOQUIBHYIO IOBEPXHOCTb
ocraercss B Kamepe (iaoromammHe (XBOCTHI). CHIBBHHOBBIN
KOHIIGHTpAT MojABepraercsi 00€3BOKMBAHUIO M CYUIIKE, a
XBOCTBl  IOCJI€ OOE3BOKMBAHUS ~ TPAHCIIOPTUPYETCS  Ha
cosieoTBasibl [1].

OcHOBHBbIE TOCTOMHCTBA ()IIOTAMOHHOTIO METO/IA!

- Ipolecc NPOBOAUTCS MPU HOPMAIbHBIX TeMIIEpaTypax;
MaJIble PacXoIbl TeTiIa U BOJIBI;

- NPOAYKT MEHEE CIICKUBACTCS,;

- TOTOBBIM MPOAYKT MPEACTABICH MPUPOAHBIMH 3€PHAMHU
KPYNHOCTBI0 OT 1.J10 3 MM.

OcCHOBHBIE HETOCTATKH (PIIOTAIIMIOHHOTO METO/A:

- < HeBbICOKOE m3BIeueHue (85 - 86 %);

= HEBO3MOXHOCTh TIOJYYEHHUS BBICOKOKOHIIEHTPUPOBAH-
HOTO ynoOpenus, maccoBas noiist KCl ve npepbimaer 95,5 %;

- NpUMEHEHHE B KadecTBe coOupareneldl JOpOroCTOSIINX
aMMH - TIOBBIIICHNE CE0ECTOMMOCTH TPOAYKIIHH;

- HEBO3MOXHOCTb NepepaboTKH XBOCTOB COjepIKallne
aMMHBI.

[Ipomiecc  ¢uioTanmoHHOTO  OOOTAIIEHUS]  CUIILBHHHUTA
COCTOUT U3 CIAEAYIOIIUX cTaauil [2]:

42



1. [dpobiieHue pyabl C IpeaBapUTEIbHBIM I'POXOUYEHUEM.

2. V3menbueHue pylsl ¢ IpeJBAPUTEIILHON U TOBEPOYHON
Kiaccuukanuei.

ObecmutamauBaHue Pyabl.

®dnoranus CUJIbBUHA.

Crymienue 1 00e3B0KMBaHUE XBOCTOB (PJIOTALIUH.
0O06e3B0KMBaHNE KOHLIEHTPATA.

CryuieHue mjiaMoB.

BerlmenaunBanue xja0puia HaTpys U3 KOHLEHTPATA.
Cy1ika XJI0prCTOro Kajusl.

0. I'panynupoBaHHe MEIKOTO KaJusl.

1. Tlorpy3ka XJIOPUCTOIO KaJUs.

12. IlpuroToBieHHE PEareHTOB.

13. CkiaaupoBaHue O0TX0JI0B TPOU3BOACTBA.

B ocHOBe TpaBUTAIMOHHOTO CIIOCO0A JISKUT pa3/ieieHue 1o
IUIOTHOCTM MHHEpPAJIOB B TsDKENBbIX — cpepax. MuHepaisl,
IJIOTHOCTh KOTOPBIX MEHBIIE IFIOTHOCTH CPE/ibl BCIUIBIBAIOT B
Hell, a uMeronye OONbLIYI0 MIOTHOCTh TOHYT. DTOT METOA
MIPUTO/IEH U1 O0OTallleHUs] Py, MUHEpaidbl KOTOPBIX HUMEIOT
Pa3IMYHYIO TUIOTHOCTB:

B kadecTBe TsKENBIX Cpesl MPUMEHSIOT TSDKEIIbIE KUJKOCTH
WIM CYCIEH3MHM, TOCIEAHUE TOJIy4yaroT JoOaBlIEHUEM,
Harpumep, K HAaCBILICHHOMY pacTBopy cosen
TOHKOM3MEJIBYEHHOTO MHHEpaja ¢ OOJBbIION TMJIOTHOCTBIO
(MarHeTuT, OapuT, KBApLEBBINA MECOK U T.1.).

I'paBUTALMOHHBIM OOOTaIlEHHEM, HEBO3MOXHO MOIy4aThb
BBICOKOKOHLIEHTPUPOBAHHbIE  KaJlMWHbIE  yaoOpeHus ¢
OJTHOBpEeMEHHO  BbICOKMM wu3BieueHueM KCl u3 pynsl,
MO3TOMY TPUMEHSIOT TPaBUTALMOHHOE oOOoramieHue B
COYeTaHUM, HapuMep, ¢ GIoTalOHHBIM MeToIoM [1, 3].

OcHOBHBIE TOCTOMHCTBA TPAaBUTAI[MOHHOTO crioco0a:

- HeOoublIast SHEPrOEMKOCTh;

- [pOCTOTa MPOBENEHUS  MpoLecca;  BO3MOXKHOCTH
nepepaboTKU YacTH py/bl IpU Oosiee KPYIMHOM JIPOOJICHUH.

RRO©OoN O AW
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K HemocraTkam anHOrO croco0a OTHOCSTCS:

- HEBBICOKOE Ka4ecTBO KOHIICHTpaTa (65-70%
XJIOPUCTOTO KaJIN);

- BBICOKHE NIOTE€PH CUIIbBHUHA C XBOCTAMH.

B ocHOBe anekTpocemapanuM  JIGKAT ~— pa3iMyuHALA
CIIOCOOHOCTh MHUHEPAJIOB, BXOJSIIMX B COCTaB PY/IBI,
proOpeTaTh, HAIPUMEp, MPU TPEHUH, 3apsAIbl PA3HOTO 3HAKA.
Pa3monoTreie 10 ompeneneHHON KPYMHOCTH YacCTHUIBI PY/IbI
MOJIBEPTarOTCsl TEPMHUUYECKON 00paboTKe (HAarpeBarT, a 3aTeM
OXJIAKJAIOT) TMPU  HENPEpHIBHOM  IepeMeliuBanuu. B
pe3yibTaTe dTOTO Ha MOBEPXHOCTU YACTHI] CUILBUHA U TajuTa
BO3HUKAIOT JJIEKTPOCTATUYECKUE 3apslbl pPasHBIX 3HAKOB.
O6paboTtannyio pyay TMOJAIOT B 3JEKTpocemaparop, TI/e
YaCTUILIBI MUHEPAJIOB CBOOOIHO MAIal0T B AIEKTPUUYECKOM I10JIe
MOCTOSIHHOTO HAIPSDKEHUSI M B 3aBUCHMOCTH OT 3HAaKa 3apsija
OTKJIOHSIFOTCSL B CTOPOHY 3JIEKTPOJOB Pa3HOM MOJISPHOCTH, T.€.
MPOUCXOAUT PA3ICICHUE HCXOAHOIO CHIpbS Ha KOHIEHTpAT,
MIPOMEXYTOUHBIN TPOoAYKT U "XBocThl". HOT1a 0OOoTanaemMyto
pyay  TpeaBapuUTeiIbHO = 00pabaThiBalOT  CHEUAIbHBIMU
peareHTaMHu, 4YTO CO3/1a€T 3HAYUTENIBHYIO pa3HUIy B
AJIEKTPONPOBOAHOCTHA  pa3leNsieMbIX  MHHEPAJOB.  3aTeM
00paboTaHHYIO pYAY MOJAIOT B CEMapaTop, I/ie U MPOUCXOAUT
oboramenwue [1, 3].

OCHOBHBIE IOCTOMHCTBA AJIEKTPOCENAPALIUH:

- Majsas YHEproeMKOCTb;

- IPOCTOTa KOHCTPYKIUHU MPUMEHSIEMOTO 00OpYIOBaHUS
1 OTCYTCTBHE HEOOXOIUMOCTH TOHKOTO U3MEIbUYCHUS;

- _TIpOBEJEHHME IMpolecca B CYXOM BHJE, CO3/alollee
BO3MOXKHOCTh 11 ~ CYXOTO  CKJIQJHPOBAaHUS  OTXOJOB
MIPOU3BOJICTBA U BCIIEICTBUE 3TOT0 3HAUUTENILHO YJIy4IlIaloIIee
OXpaHy OKPYXAIOIIEH Cpeabl.

OCHOBHBIE HEIOCTATKH 3JIEKTPOCENapaluu:
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- HEBBICOKOE KayeCTBO KOHIIEHTpaTa (KpYIHO3EPHUCTBIN
KOHIIEHTPAT COJAEPKUT 10 92% XJOpUCTOTO Kaiausd, a
MEJKO3EPHUCTBIN — 10 82%).

B MIPOU3BOJICTBE pa3IMYHbIX KaJuicoiepKammux
ynoopeHuii o0pasyercsi 3HAYUTEIbHOE KOJIUYECTBO OTXOJIOB:
Tak, mpu NOMy4YEeHUM XJIOPUCTOrO Kajausl W3 CHIIbBUHHUTA
(GIOTAMOHHBIM W TaJTyprHUYeCKUM METOJaMH OCHOBHBIMU
OTXOJlaMU TIPOU3BOJICTBA SIBJIIOTCS TalUTOBBIE OTBAibl U
[JIMHUCTO-COJIEBBIE LIIIAMBI.

[Tpu mepepaboTKe CUIBBUHUTOBBIX PyJ Ha KXy, TOHHY
XJIOPUCTOTO Kallis TOJy4yaloT 3 — 4 T TaJUTOBBIX OTXOJIOB
(otBasioB). OCHOBHBIM KOMIIOHEHTOM TaJUTOBOIO OTBajia
SIBJIACTCS XJIOPUCTBIM HaTpuil. Kpome TOro, raJluToBbie OTXOABI
colepkar  HEOONbIOE  KOJUYECTBO  XJIOPUCTOTO  Kajus,
XJIOPUCTOTO MarHus, cynbdara KaJbLus, Opoma,
HEPaCTBOPUMOI'0 OCTaTKa U HEKOTOPBIE IPYrue KOMIIOHEHTHI [2].

B mHacrosiiee Bpemsi OCHOBHOE KOJMYECTBO TaJIUTOBBIX
OTXOJIOB CKJIQJUPYETCs] Ha TIOBEPXHOCTU 3€MJIM B COJICOTBAJIBI,
KOTOpbIE€ 3aHUMAIOT OOJBIIME IUIOMIAAN IEHHBIX MaXOTHBIX
3€Mellb.

lanuToBBIE OTBajbl SBJISIOTCS MOCTOSHHBIM HCTOYHHKOM
3aCOJIEHHs TI0YB M IIOA3EMHBIX BOJA B palOHAaX uX
pacrniosioxenust. Pacconbr ¢ comepkanuem coieit 1o 300 r/n
o0pazyroTcs 3a cyer pacTBOpeHUs COJICOTBAJIOB
aTMoc(epHBIMU OCaIKaMH, KOH/IEHCAllMOHHOM BJaru, OT>KaTus
CBE&XHMX TaJMTOBBIX OTXOAOB, HMEKOIUX  HAYaJIbHYIO
Bnaxuocth 10 — 12%, koropas Tmpu CKIaAUPOBAHUU
HOHMXaercs 10 5 — 8%.

OO0pa3yrouyecs: paccoiibl MPOHUKAIOT B MOJI3EMHBIE BOJIBI U,
JOCTUTHYB BOJIOYIIOPA, PaCIpPOCTPAHAIOTCS B TOPU3OHTAIBHOM
HaIpaBJIEHUH J0 BbIX0/1a IOJI3EMHBIX BOJ Ha TOBEPXHOCTb.

B pemenusx mnpaButenscTBa PecnyOnuku  bemapych,
NPUHATBIX B TOCIEIHUE TOAbl IO BOIMPOCAM OXpaHbI
OKpY)KalIllel cpeAabl M PalUOHAIBHOTO HCIOJIb30BaHUs
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NPUPOJHBIX  PECYpCcoB, OCTPO  IOCTaBjieHAa  mpobiema
COKpaIIeHHUs] KOJIMYECTBA OTXOJOB KAJIMWUHBIX MPEANPHUATHH,
UX TepepaboOTKM © CHIDKEHHWE BPEAHOTO BIMSHUS HaA
pacTUTENbHBIA M KUBOTHBIA MUp. KomriuiekcHoe penieHue
MOCTaBJICHHBIX 3a7a4 BKJIFO4YaeT [4]:

- BHEJIpEHHE CEJIEKTUBHOI pa3paboTKy MECTOPOKICHHUIA;

- COBEpILIEHCTBOBAHUE CIIOCO0A 3aXOPOHEHUS TaTUTOBBIX
OTXO/JIOB;

- pauMOHAJIBLHOE UCIOJIb30BaHUE COJIEOTBAJIOB;

- NPOU3BOACTBO IOBapEHHON COMM U3 TaJIUTOBBIX
OTXO/I0B.

CymHocTb MeToa CEJICKTUBHOM pa3paboTku
MECTOPOXKICHUI COCTOUT B TOM, YTO IPOWICXOAMT BBICMKA B
TOPHYIO MacCy CHUJIbBUHUTOBBIX MPOCIOEB, & MPOMEKYTOUHBIN
MPOCJION TajiWTa W TIUHBI OCTaércs B pa3pabaTbiBacMOM
npoctpanctBe. [IpuMenenne Takoi BhIeMKU MTO3BOJIUT:

- YMCHBIINTH KOJMYECTBO TAJIUTOBBIX OTXOJOB 3a CUET
YMEHBILICHUSI KOJMYECTBA _BbIIaBaéMONW Ha IOBEPXHOCTb
ITyCTOW IOPOJIBI,

- COKpaTUTh IUIOLIAJAM  3€Melb IS CKJIaJupOBaHUs
OTXOJIOB W BPEIHOE BO3JICHCTBHE TAJIMTOBBIX OTXOJIOB Ha
OKPY>KaIOIIlYIO CPEny,

- YMEHBIIHTH OCEJAaHHE 3€MHOM MOBEPXHOCTH, TOBBICUTH
W3BJICYCHHE TIEGHHOTO KOMIIOHEHTA.

JUIs - YMCHBIIICHUST BO3JICHCTBUS TAIUTOBBIX  OTXOJOB
BO3MOYKHA UX 3aKJIaJIka B BEIpaOOTAaHHOE MPOCTPAHCTBO MOCIHE
pazbasiieHust paccoyiom [4].

[MpenmymnecTBa  CENEKTUBHOW  TEXHOJOTHH  JOOBIYU
CWJIBBUHUTOBOM PYJII COCTOST B CJICTYIOIIECM:

1) pe3ko MOBBINIAETCS KA4eCTBO A0OBIBaEMOM py bl (10 35
— 37 % KCI);

2) 3HAYUTEIBHO  CHIDKAIOTCS ~ TOTEPU  MOJE3HOTO

HCKomaeMoro (M3BJICUCHHE PyIabl W3 Heap gocturaetr 80 —
90%);
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3) yMEHbIIIaeTCsl KOJMYECTBO TAIUTOBBIX OTXOJ0B (OKOJIO
30% TBEpIbIX OTXOIOB OCTACTCS B MOJI3EMHBIX BHIPAOOTKAX).

[Ipu coBpeMeHHBIX MacITabax MPOU3BOJCTBA XJIOPUCTOTO
KUl W3 CHJIbBUHUTA KOJUYECTBO IIOJYY4aeMbIX €XKETrOTHO
TaJIUTOBBIX OTXOJIOB COCTAaBIIAET ACCATKH MHUJUIMOHOB TOHH.
OTH OTXOJIbI JIUIIb YACTUYHO MOTYT OBITh IepepadoTaHbl Ha
COJIONPOJIYKTBI M  TMOBAPEHHYIO  TEXHUYECKYIO - COJIb.
3HaUMTENbHAsI YacTh WX HE HAXOAUT COBITA W TIOIJEKHUT
3axopoHeHHI0. OJHUM U3 CIIOCOOOB 3aXOPOHEHUS TaJIMTOBBIX
OTXOJIOB SIBJISIETCS 3aKJIaJka MX B BBIPAOOTAaHHOE IIAXTHOE
IIPOCTPAHCTBO [5].

B Hacrosimee BpemMs TBEpAbI€ TaTUTOBBIE  OTXOBI
CKJIQIUPYIOT Ha TIOBEPXHOCTH 3€MJIM. B BHJIE COJCOTBAJIOB
BbICOTOO 25 — 30 M. B nensix oxpaHbl OKpyKarolen cpesibl U
COXpaHEHHUs 3E€MENbHBIX YroJuil pa3paboTaH M MPUMEHSIETCA
C1oco0 BBICOTHOTO CKJIQJIMPOBAHUSE TAJTUTOBBIX OTXOJIOB.

[Ipu TpexbspyCHOM CKIAIUPOBAHUH OTXO/I0B B COJICOTBAJIBI
BbicOoTOM 100 M OTYy>XAaeMble TWIOHIaId 3eMellb COKPAIaloTCs
B 3 — 3,5 pa3a, B Takoil ke Mepe CHIKaeTcs 00pa3oBaHHUE
paccosoB OT BBIMIAJACHUS aTMOC(HEPHBIX OCAIKOB [6].

Hawmbomnee MEPCIIEKTUBHBIM u SKOHOMHYECKH
1enecoo0pa3HbIM HAMPABICHUEM HCIIONb30BAaHUS TaTUTOBBIX
OTXOZIOB  SIBJIICTCS  NPOW3BOJCTBO  TOBApPEHHOW  COJIM.
XJIOpUCTHIA HATPHM, WM TOBapeHHas CONb, — BaXKHEillee
XUMUYECKOE ChIphE, TPUMEHSETCS Takke B  KauecTBe
MPUMPABLl K MHUIIE, KaK KOHCEPBHUPYIOIIEE CPEICTBO, IS
KOpMJICHHS CKOTa. Tak, cpeHssi ToAoBasi HOpMa MOTPEOICHUS
COIIM B NUIIY HA OJIHOTO 4YeJloBeKa cocTaBisier 8 — 8,5 kr, a
oOmiee moTpebiIeHue, BKIIOYas MPOMBINIJIEHHOE, TOCTUTAET B
HEKOTOPBIX CTpaHax 75 KI/Tox.

[TepepaboTka TaTWTOBBIX OTXOAOB B pa3IMYHBIE COpTa
MOBapEHHOMN COMM JOJDKHA 3aKII0YaThCs B YAAJNEHUU M3 HUX
npuMeced, B TOM YHCIIe XJIOPUCTOTO Kajusi, HEPaCTBOPHUMOTO
OCTaTKa U TOKCUYECKHU JEHCTBYIOIINX BEIIECTB [4].
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VIIK 504.06

3axapuens U. B. Hayu. pyk. Jlantenok C. A.
Bo3saeiicrBue npeanpusitua OAO «bapanoBuuckmii
aBTOArperaTHhIN 3aBO/» HA OKPYKAIONLYI0 Cpexy

BHTY, ®I'/1D, rp. 10203116

O npeanpusatun. OAO «bapaHoBUYCKHUI aBTOArperaTHbIN
3aBOJ» — MPEANpHUSATHE  MPOMBIIIIEHHOTO  KOMIUIeKca
Pecnyonmuku  benmapych u cnenuanusMpylolieecs — Ha
MPOU3BOJICTBE arperatoB H y3JOB K  OOJBIIETpy3HOU
aBTOTEXHHMKE U  aBTroOycaMm, a TaKkke  IOJABI)KHOMY
xKesnezHoaopoxkHoMy Tpancnopty. C 1975 r. BxoauT B coctas
MIPOU3BOJICTBEHHOTO 00bennHeHus «beraBToMA3y.

Oxpana okpyxawieil cpeasl. C 1enpio oOecrieueHus
OXpaHbl M Ka4eCTBA OKPYXAIOUICH Cpeibl, 3allUThl 310pPOBbS
HACEJICHUS, OAO «BAA3», KakK MPEAIPUATHE
MaIlTHHOCTPOUTEIBLHOTO  mpoduiis,  oOpamaer  OoJbIIoe
BHUMaHUE Ha pe3yibTaThl BO3/ICUCTBHUS CBOEH JEATEIBLHOCTH,
NPOAYKIMM WM YCJIyr  Ha OKpyxXawomyto cpeny. s
JOCTHKEHUSI  BBICOKOM  »KOJOrHMuecko  3(pQeKTUBHOCTU
BO3HUKJIA HEO0OXOJMMOCTb NPUMEHATh CHCTEMaTHYECKHUU
MOJIXOJ K PELIECHUIO HKOJIOTHYECKUX npobiem
MIPOU3BOJICTBEHHON EATENbHOCTH.

Cucrema ynpasneHusi okpyxatouieit cpemoit (CYOC) Ha
cootBercTBue TpeboBanusim CTh HMCO 14001-2000 Obina
BHeJpeHa Ha 3aBojge B 2003 r. B 2017 r. 3aBox momy4ui
ceptu(uKaT  COOTBETCTBUS  CHCTEMBI  SKOJOTHYECKOIO
mernemxmenTa 1SO 14001:2015.

Coznanne ¥ (QyHKUMOHHPOBAHHE CHUCTEMBl YIPABICHUS
OKpPY)KAIOIIE Cpeloil MOBBICMIJIO DKOJIOTMUECKUH HMUIK
3aBojJa Kak MpEeANpUsATUs, MPOBOAAIIETO OOJbIIyI0 padoTy B
00JacT OXpaHbl OKPY>KAIOIIEH Cpebl ¥ TOBHIIICHUS KaueCcTBa
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npoaykiuu.  OCHOBHBIMH  HANpPaBICHUSMH  yIy4IICHUS
MIPUPOIOOXPAHHOM JIEATETLHOCTH Ha 3aBOJIC SIBJISIOTCS

1. ocymiecTBiIeHHE  TOCTOSHHOTO  MPOHW3BOJACTBEHHOTO
KOHTPOJIS 32 BOJIONIOTPEOJICHHEM, BHIOPOCAMH 3arps3HSIIONMINX
BEIIECTB B aTMOC(EpPHBIH BO3AYX U pPa3AeIbHBIM COOPOM
OTXOJIOB IMPOU3BO/JICTBA;

2. SKCIUTyaTalys YCTaHOBOK 3aMKHYTOTO BOJIOTIOTPEOICHHS
M JIOKAJbHOM OYMCTKHU BOJBI;

3. IepeBoJ; CUCTEM OXJaXKICHHS 00OpyIOBaHUS Ha
000pOTHOE BOJOCHA0KEHUE;

4. moctossHHOe OOydYeHHE IIepcoHaia HpPH IPOBEACHHUH
MHCTPYKTaXa [0 OXpaHe OKPY>KAOIIeH Cpe/Ibl;

5. TTIOBTOpPHOE UCIOJIL30BaHUE OTXOJIOB POU3BOJICTBA;

6. ocBOEHHE HOBBIX BHJIOB MPOIYKIMH, IPU MPOU3BOJICTBE
KOTOPBIX OKa3bIBaCTCS HE3HAYUTCIHLHOE BO3JICHCTBHE HaA
OKPYKAIOIIYIO CPELy.

CanurapHo-npoMbIlIeHHAs] - JIa0opaTopusi  3aBoja.
AKKpenIuTOBaHa Ha  TEXHHUYECKYID KOMIIETEHTHOCTh B
cootrBercTBUU ¢ TpeboBanusimu CTh MCO/MDBK 17025. B
HACTOAIIEE BpeMsl MPOAOJHKACTCS OCHAIEHHE JadopaTopHH
HOBBIMH TPUOOpPaMH KOHTPOJS W pacHIMpeHue o0IacTH
aKKpeIUTalluK BBIMONHSIEMbIX pabot. Jlabopartopust mpoBoaAUT
MPOU3BOJACTBEHHBIN aHATUTUYECKUN KOHTPOJIb:

1. BBIOPOCOB 3arps3HSIONIMX BEIIECTB B arMocdepy OT
CTallMOHAPHBIX HCTOYHUKOB HA COOTBETCTBHUE YCTAHOBJICHHBIM
HOpMaMm;

2. comep)kaHusl BPEIHBIX BEIIECTB B BO3IyXe pabovel 30HbI
LEXOB U TMOApa3JeNeHnul, (U3UUECKUX MPOU3BOIACTBEHHBIX
(hakTOopOB;

3. 3¢ heKTUBHOCTH pabOThI TA300YUCTHBIX YCTAHOBOK;

4. coOnrofieHusT YCTAHOBJICHHBIX HOPMAaTHBOB KayecTBa
cOpachIBaeMbIX CTOUHBIX BO/I.

Tskeable MeTALIbL. TsOKEIbIE METAIIIL U MX COEIMHEHUS
OTHOCSITCSI K YHCIY PaclpOCTPAHEHHBIX U BBICOKOTOKCHYHBIX
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BEIIECTB, CHOCOOHBIX K HAKOIUICHUIO B JKUBBIX OpPTaHU3MaXx.
Tspkenple MeTalibl IIMPOKO TMPUMEHSIOTCS B Pa3iIMUHBIX
MPOMBIIUICHHBIX MPOM3BOJCTBAX, IIO3TOMY, HECMOTpS Ha
OUYUCTHUTENIbHbIE MEPOINPUATHUS, COJIEepKaHHE COCAMHEHUN
TSDKETIBIX ~ METAJUIOB B OOBEKTAaX OKPYKAIOLIEH Cpemsl
JOBOJIBHO BBICOKO€. TeXHOTreHHOE TMOCTYIUICHHE TSKEIbIX
METAJUIOB B OKPY)KAIOLIYIO0 CPEAy MPOUCXOANT B BHJIE Ta30B U
a’po3oiiell (BO3roHa METaVIOB M MBUIEBHJHBIX YacTHI) U B
COCTaBe CTOYHBIX BOJ.

Kammuii (Cd) mocTymaeT B OKpYXAroIIYIO  Cpedy. Mpu
C)KUTAaHUHM TOPIOYMX HUCKomaeMbix (yrisi u_ HedTH), mycopa,
IpU TPOM3BOACTBE CTajll M APYTUX METAIOB, B Ipoliecce
paboThl HUKENb-KaJMHEBBIX aKKyMYJSTOPOB. 3arps3HeHUs
atMoc(epHoro  Bo3zayxa coeauHeHusAME  Hukens  (Ni)
MPOUCXOJUT B PE3yIbTaTE BHIOPOCOB. MPEAIPUATHSIME IO €T0
MIPOU3BOJICTBY U TepepaboTke; MPH CKUTAaHUU TBEPAOTO U
KHUJIKOTO TomuMBa. Hukens moOCTymaeT B BO3AyX C
BBIXJIOIIHBIMU ~ ra3aMu  aBTOTPAHCIIOpPTa B  KOJHYECTBaX,
3aBHCSNIMX OT BHUJA MCHOJIH3yEMOTO TOIUIMBA, a TAaKXKE B BHUJIC
MPOAYKTOB H3HOCA ~ aBTOMOOWJIBHBIX INUH M JeTaneu
apromobuieit. [{lunk (Zn) momanaer B armocepy B pe3ysibrare
NEesTeNbHOCTH 3aBOJOB IO €ro BBIMIABKE, 3arps3HEHHA
MIOTIAJIAfOT B PE3YAbTATE CKUTAHMS HITH TIEPEPaOOTKH U3ICITHHA,
COJIep KALIUX LHHK.

JlaHHbIe JTOKaJbLHOT0 MOHUTOPHHIA 3eMeJib. [lo TaHHBIM
JIOKAJIbHOI'O MOHUTOPHHIA 3€Mellb 3a IMOCJIEAHHE HECKOJIbKO
neT ycraHoBieHo, uto Hukenb (OHK 20 wmr/kr) sBusercs
JOMUHHPYIOIIUM 3arps3HSIONIMM 3JeMeHToM B mouBax OAQO
«BAA3» (1oyst B cyMMapHOM COJIEpKAHUH TSDKETBIX METaJIIOB
— 28%, B 70% mpob 3aBoja KOHIIEHTpamus cocTaBiser 1-2
OJIK). Konnearpanuu xkagmus (OJJK 0,5 Mr/kr) u3ameHstoTcs
ot 0,6 OJK B cmoe mous 0-5 cm OAO «bAA3» 10 3,4 OJIK.

Bkimag 1mHKA B CyMMapHOE COJEp)KaHHE TSDKEIBIX
meTtamioB B mouBax OAO «BAA3», OAO «K3TIIl», OAO
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«MII3», PYII <« 3aBox «MoruneBmuprmamy, PITYII
«MoruneBckui 3aBOJI «CTpoMMaIInHa» SIBJISIETCS
HanOoNBIIMM (PUCYHOK) U CHIDKAeTcs B cpefHeM ¢ 29% B cioe
0-5 cm go 22% (cmoit 5-20 cMm) BCIEACTBUE TOHMIKCHHSI
KOHIIEHTPAIIUH dJIEMEHTA C TJIyOUHOM.

N
D In
M cd
D Cr
R
0-5cm 5-20 ¢em B o

Pucynok — Bkiag snemenToB (%) B'CyMMapHOe coJiep>KaHue
TspKenbIx MeTaiuioB B mouBax OAO «BAA3», OAO «K3TI»,
OAO «MII3», PVYII «3aBox «MoruneBaudTMmamm,
PIIVII «MorwuneBckuii 3aBon «CTpoMMaIInHa»»

VcTaHOBIEHO, YTO  JAHHBIA  TSODKENBIM  MeTalul  HE
nomuHupyet B nousax OAO BAA3.

bubnuorpadudecknii cncok
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2. DnekTpoHHBIH pecypc. JlokanpHbI MOHUTOPHHT. «bemHUL]
«Ixomorusy» http://www.ecoinfo.by/tmp/fckimages/lokal08.pdf
Mata goctyna 20.04.18.

3. Crymonenus. https://studopedia.info/6-9849.html. Jlara
noctyma 19.05.18.

4, CIHCOK TSDKEIBIX METAIIOB: BHIALI H 0coOeHHOCTH - FB.ru-
http://fb.ru/article/300068/spisok-tyajelyih-metallov-vidyi-i-
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VK 621.357.74(035): 621.396.69

Kucnasa 0.C. Hayuy. pyk. PosieBuu U.B.

OpraHusanusa raJibBAHU4EeCKOro npoussoacrsa Ha OAO
«MunHCKMM MexaHndeckum 3aBoj uM. C.. BaBusioBa -
yInpaBJdgollas KoMInaHusa xoaauHra «beaOMO»

BHTY, ®T'19, rp. 30203113

benopycckoe OIITUKO-MEXaHUYECKOE 00BEIMHEHHE
(bentOMO) - 5310  MHOrompoduabHOe  OOBEAMHEHUE,
CrelUaM3upyloieecss  Ha  pa3padOTKe ~ W BBINYCKE
BBICOKOKAQUYECTBEHHBIX ~ ONTHKO-3JIEKTPOHHBIX, ~JIA3€PHBIX U
ONTUKO-MEXAaHUYECKUX  HU3JICIHMM, OTBEYAIOMIMX  MHPOBBIM
CTaHJapTaM.

l'anpBaHnyeckoe NPOU3BOACTBO HA 3aBOJAE IO3BOJISIET
HAaHOCUTh Ha METAIMYECKHE U HEeMETAINIMYEeCKHe JeTallu
pa3anyuHbIe 3alUTHBIE, 3aIUTHO-JICKOPATUBHBIE u
(G YHKIIMOHATIbHBIE TOKPBITHUS:

— LMHKOBaHME (C paay’KHOM, OeclBETHOH U 4YepHOM
MaccuBaluen);

— HUKenupoBaHue (OsrecTsmiee, moiyoecTsinee, MaTOBOE);

— XpOMHUPOBAHHUE;

— BJIEKTPOTIOIMPOBAHKE HEPIKABEIOILIEH;

— aHOJAMPOBAHUE ATIFOMUHUEBBIX CIUIABOB C OKPAIIMBAHHEM
B KpacuTeJsX (YEPHOM, «I10]1 30J10TO»);

— XMMHYECKOE€ OKCHAMPOBAHHUE CTadd M aIIOMUHUEBBIX
CIUIaBOB;

— HAHECEHNE TIOPOILIKOBBIX MOJUMEPHBIX IMAJIEH.

TexHomornueckas cxema XpOMHPOBAHUS CTAJIBHBIX JeTAIEH
B XPOMOBOM aHTHJIPHUJIC MPEICTABISAET COOOM ENBII KOMILIEKC
onepanuii. OCHOBHOE 00OpyIOBaHHME [JII  HAHECEHUs
raJlbBAaHUYECKUX W XHMHYECKUX TOKPBITUA Ha 3aBOJie —
CTallMOHAPHbIE BaHHHBI.
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CranuoHapHble BAHHBI MIPEACTABIISIOT coboit
MPSIMOYTOJIbHBIE CBApEHHbIE U3 JIMCTOBOM HECOPTOBOW CTaJU
TONMIMHON 4—5 MM. BaHHBI OOIBIIMX pa3MEpOB UMEIOT pedpa
KECTKOCTU WJIM KOCBIHKU JUIS NPEAOTBpalleHus Aedopmariuii.
OHU TpUMEHSEMBIC NIl PACTBOPOB, BBIICTSIONIUX BpPETHBIC
UCHApeHUs, CHA0XXEHbl  JBYCTOPOHHMMH  CEKIIHOHHBIMU
oTcocCaMH €  JIpOCCENbHBIMH  3acioHKamu. llogoOHas
KOHCTPYKLHS OOPTOBBIX OTCOCOB OOECIeYMBaeT JOCTATOYHO
XOpOIINE CAHUTAPHO-TUTUEHUIECKHE YCIIOBUS TPY/Ia.

KonnuecTBoO BBITSKHBIX CEKIMI MPUHUMAIOT M3 pacyera:
ogua cexnus Ha 0,7-0,8 M mmuel Bangsl. MHorma mis
yiyuiieHus: 3¢pHEKTUBHOCTH OTCOCa BO3/yXa HPUMEHSIOT TaK
Ha3bIBAEMbBIC OTIPOKHUHYTHIE OOPTOBBIC OTCOCHI.

Bannsl, MOTPEOIISIOIINE ICKTPUICCKHUI TOK,
YCTaHABJIMUBAIOT Ha onopHbIX u3oisatopax ([OCT 19797-74), a
OCTalbHbIE — HA TOJCTaBKax = W3 JKene3a.  BaHHBI

ANIEKTPOXMMHUYECKOTO O0E3KUPHUBAaHUS Ha KaToA€ M aHONIE —
CTallbHble, CO CJIMBHBIM KapMaHOM. BaHHbl uMeoT 1no jBa
OOpTOBBIX T'YMMHPOBAHHBIX BEHTHJISLIMOHHBIX OTCOCA M IIO
aBTOMaTHYECKOMY TEPMOPETYIIATOPY. s Harpesa
JIEKTPOJIMTA BJAOJB OJHOIrO M3 OOPTOB BaHHBI YCTAaHOBJIEH
HarpeBareiab W3 HepKaBerollew cramu. s cimBa pacTBOpa
CIIY’)KUT CIMBHOW HaTpyOOK ¢ 3amopHbIM BeHTWIeM. CHapyxu

BaHHBbI IMOKPBITHL TGHHOH3OHHHHCﬁ . Banna JJI
SJICKTPOXUMHYCCKOI'O 0663)I<I/IpI/IBaHI/15[ JOITIOJITHUTECIIBHO
cHaOXKEHa TOKOIIOABOAAIIIMMH  KaTOAHBIMKM W aHOAHBIMHU
mITaHramMu, CMOHTHUPOBAHHBIMHU Ha 6opTax BaHHBI,

HEPEKIIOYATEs MU JUII  PYYHOIO MM aBTOMATHYECKOIO
MEPEKIIOYEeHNs MoJsIpHOCTH ToKa. IllTaHrm ycraHaBiIMBaroTCs
Ha u3oyisiTopax. Becero BaHH XpoMHMpOBaHUS — 2, UX MEHSIOT
OJIMH pPa3 B TOJI.

BanHBI IPOMBIBKH XOJIOJHOM BOAOU — CTaJIbHBIE, CBAPHBIE C
T'YMMHPOBAHHOW BHYTPEHHEH IOBEPXHOCTBIO. Takue BaHHBI
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CHAa0XXaI0TCS BEPXHUM IMITYLIEPOM Ul CIUBa 3arps3HEHHOU
BOJIbI, a TaK)ke 6apOboTepaMu JUIsl IepeMelInBaHus BObI.

BaHHBI IIPOMBIBKM B TOpsiYeld BOJE OTIUYAIOTCS OT BAaHH
IIPOMBIBKA XOJIOZIHOM BOJIOM TEM, YTO HMMEKT BEPTUKAIBHO
PACIIOJIOKEHHBI BIIOJIb OJHOW M3 CTEHOK HarpeBareib W3
HepyKaBerollel CTalli U CHaOKeHbl T'YMMHUPOBAaHHBIM OOPTOBBIM
BEHTWISILLMOHHBIM OTCOCOM. /J[1s1 M3roTOBIEHMS BaHH I
ropsiyeii MPOMBIBKM MCIOJIB3YETCS CTajdb TOJIIUHON 4—5 MM.
Taxoke oHU 000pYAOBaHbl BEPXHUM U HHKHUM IITYLEPAMHU.

@yTepoBKa BaHH HMCHOJB3YETCA UIsl 3alUThI OT KOPPO3UU
BHYTPCHHEH W HApY)XHOW TOBEPXHOCTEH O000pPYyIOBaHHMA,
paboTaromiero B ycIoBHUsIX BO3ACUCTBUS arpecCUBHBIX cpel (0T
HU3KHUX JI0 BBICOKMX KOHIIEHTpaluii) 0e3 CyIeCTBEHHOTO
BO3/IEUCTBUSI MEXAHUUYECKUX U TEMIIEPATYPHbIX HArpy3ok. Jis
9TOW  LeNM  NPUMEHSIOT  BUHMIUIACT,  IOJIUIIPOIUJIEH,
IJIaCTUKAT, pe3uHy, nuabas u Jap.

K BcnomorarenbHOMy ~ OOOpYIOBaHHIO  OTHOCHUTCS:
ANEKTPOOOOpyI0BaHUE (MCTOYHUKHA TUTAHHS, TOKOIOIBOJIBI,
KOMMYTallMOHHAsl amnmaparypa W T.J.), CHCTeMa OOIIen
BEHTWISILIMM, HAcoChl il  IEPEKAuyKd  DIJIEKTPOJIUTOB,
CYLIWIbHBIE KaMepbl, pasiiiyHble €MKOCTH JJIsi XpaHEHUs u
KOPPEKTHPOBKH  PacTBOPOB,  KOHTPOJbHO-U3MEPUTEIBHbBIE
npuOopbl. Jlds  KOHTpoOJss HaJ MPOLECCOM  OCaXIACHUS
MOKPBITUH, Ul 3aJaHusl  ONpPEACIEHHBIX  PEXHMOB
ANEKTPOJIN3a UCITONIb3YIOTCS CIENYIOIINE TPUOOPHI:

- pErymisTop TeMIIepaTypbl AIEKTPUUECKUI
aBTOMaTHYECKHUU SOPA-M. [Ipenna3nauen VIS
aBTOMATHYECKOIO peryaupoBaHus u CUTHAJIN3aIlliHA

OTKJIOHCHHH OT 3aJaHHOTO 3HAYCHMs TeMmIiepatyp. Perymstop
OPA-M  paboraeT B  CTallMOHAPHBIX  YCIOBHUSX  TpHU
TeMmIepaType OKpyxKaroliero Bozayxa or +5 nmo +50 °C u
OTHOCHTEIbHOM BiIaxkHOCTH OT 30 10 80%.

— Bompsamutens BAK-630. Ilpennaznaduen mjisi TUTaHUS
MOCTOSIHHBIM TOKOM JJIEKTPUYECKUX BaHH TallbBAHUYECKUX
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[[EXOB TpPH ABTOMATHYECKOM WU PYYHOM PETYIUPOBAHUH
3aJJaHHOM TUIOTHOCTH TOKA MPH M3MEHEHUHU Harpy3kH ot 25 10
100% HOMUHANBHOIO pexuma. Arperar npeaHa3HadeH i
paboThI B CIEYIONIMX YCIOBHUSIX:

a)TemMIepaTypa OKPYXKAarolllero M OXJIaKJAroIlero BO3IyXa
ot 0°C mo +35 °C, BnaxkHocth He Ooiree 80%;

0) BbIcOTa HaJl ypoBHEM Mops 10 100 m.;

B) KosiebaHus HanpsokeHus cetu ot —10% m0 +5%

1) YCTaHOBKa arperata BO3MOXHAa HEMOCPEICTBEHHO B
raJlbBAHUYECKOM II€X€ OKOJIO BaHHBI B MECTAaX, I'/ie UCKIIOUEHO
norajanue OpBI3T IEKTPOIIUTA;

XpoMupoBaHue  JeTalied  MPOU3BOIUTCS B IEXe
TaTbBAHWMYECKUX IMMOKPBITUI IO CICIYIOUINM CTaIHSIM:

— 3arpy3Ka CTaJIbHbIX JeTaleil B 0apaban wiu B BaHHY;

— 2JIEKTPOXUMHUYECKOE 00E3KUPUBAHNC;

— aKTUBaLus;

— XpOMHUPOBAHHUE;

— CyIIKA.

[IpomBbIBKY neranell OCYHIECTBISIOT MEXKIY OTIAEIbHBIMHU
onepanusIMu (2TEKTPOXUMHUECKOE 00e3K1pUBaHHE,

aKTHBAIMS, XPOMHPOBAHUE, CYIIKA) JUIS TPEAOTBPAIICHUS
NepeHoca KOMIIOHEHTOB pacTBOpa U3 OAHOM BaHHBI B JIPYTYIO
Ha JIETaJsIX U TMOABECKAX.

CraspHBpl€  JeTanM  3arpyxarorcss B OapabaH  win
MOJIBEIIMBAIOTCS HA CIEIUAIbHBIE KPIOYKH W OIYCKAIOTCS B
pacTBOp rajgbBaHUYECKON BaHHBI.

DNEKTPOXUMHUECKOE O0EIKUPUBAHUE TIPUMEHSETCS IS
CHATHUSA C TOBEPXHOCTH MeTaylla HEOOJBIIOTO CIIOSl JKHpa,
KOTOpBI ~ O0pa3yroTcsi B  TpOIECCe H3TOTOBJICHUS B
MEXaHUYECKUX, JIMTEMHBIX IeXax, a Takxke B Ipolecce
TEpMHUECKOH 0O0pabOTKH, TPaHCIOPTUPOBKH, KOHCEPBAIUHU,
XpaHEHUH. ITo CpaBHEHHIO C  XHMHYECKUM  —
ANEKTPOXUMUYECKOE 00e3KUpHUBaHHE OOECIEeUrBAET JYUIIYIO
MOJrOTOBKY IOBEPXHOCTHM MeETaula TMepes HaHEeCeHHEeM
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rajJbBaHMUYECKUX MOKPBITUNA. OOpaboTKy Jerasneil U3 IIBETHBIX
METAJJIOB ~ BEAyT HA  KaroAe.  OJJNEKTPOXHMUYECKOE
00e3:)KMpPUBAHUE YEPHBIX METAJUIOB HAYMHAIOT MPU KaTOIHOU
[OJIApU3alliy, HO HE3aJoJro N0 OKOHYaHHA Ipouecca
MU3MEHSIOT MOJSPHOCTb. /[ CTalbHBIX NPYKUH U JETaled U3
TOHKOI'O 3aKaJeHHOro MeTaula (BO H30€XaHUE HX IOPYH)
ClIeAyeT TPUMEHSATh TOJBKO aHOJHOE O00e3KUpUBAHUE.
IToBpiIeHME IUIOTHOCTHU TOKa pu AIIEKTPOJIN3E
MHTEHCU(UIMPYET MPOLECC OUUCTKH.

Cocran JJIEKTPOJINTA TUIst ANEKTPOXUMUIECKOTO
00e3KUpHUBaHUS CICAYIOUINI: HATP €OKUNA TEeXHUYECKHil (5—
10 r/m); TpuHaTpuiidocdar (2040 r/n); cona

kanblieHUpoBaHHas (20—40 1/;1); KOMIO3UIUS -~ XOJIOJHOTO
obezxupuBanus NA-60 (50-100 r/x). [IpoBomurcs mpu 15—
30°C mpu mwioTHOCTH ToKa 2—10 A/nv* B Tedernu 3—10 MUHYT.

AKTHBamMsl  TIpollecca  TaJIbBAHHM3AIMH  MPOBOIUTCS
HETIOCPEICTBEHHO TIEPe]l OCAKICHUEM IMOKPHITHH Ha JETallu.
AKTUBHpOBaHUE TTOBEPXHOCTH METaJlJla IIPOBOJUTCS C IIECJIBIO
ylajieHus] TOHKHUX OKHCHBIX TuIeHOK. CranbHbIe JeTaiu
BBICp)KHBAIOT B TedeHue S—10 cex B cMecH, cojepkamieit mo
25-50 r/n — HCI u H,SO4 npu Temneparype 15-30 °C.

Jlns  HaHeceHWS ~ XPOMOBOTO TOKPBITHS  HCIOJB3YIOT
XpoMOBbIH auTHApUA. CTanabHbIE 1eTanu 00padaThIBAIOT MTyTEM
OKyHaHUs HUX B TallbBAHUYECKYID BaHHYIO, COACPKAIIYIO
pactBop xpomoporo anruapuga (200-250 r/n) u HpSO4 (2—
2,5/n). Ilpouecc mnpoBoauTcs B TeueHHUH 4 MHH, TpHU
ILUIOTHOCTH TOKa 25-45 A/nM’ ¢ temriepatypoit 45-60 °C.

ITocne HaHeceHWS  TalbBAaHMYCCKMX  IOKPBITHH |
COOTBETCTBYIOIIUX MPOMBIBOK, TPOU3BOMAT CYIIKY JAeTanei Iis
MIOJTHOTO yJIaJIeHUs! BIIaTU C MMOBEPXHOCTH U TOP B TIOKPBITHH.

JIns  TONCTOCTEHHBIX MACCHUBHBIX JETaledl  MPOCTOU
KOH(QUTYpaluy  CYIIKy TPOU3BOJAT Ha BO3IAyXe TIpH
temneparype 15-30 °C. ToscTocTeHHBIE a€Tanu CIOKHON
KOH(pUTrypaluu cymaT OOJyBKOH CKaTbIM BO3yXOM IIpH
temneparype 15-60 °C.
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Heranu, oOpabaTbiBaeMble Ha IIOJBECKax, cymaTr B
CYHIMJILHOM IIKady WIM CYMWIBHOH KaMepe ¢ LUPKYISIuei
BO3ayxa, Harperoro g0 105—-115 °C. JInutenbHOCTh CymKu 3—
10 munyT. Jletanu clio)XHOW KOH(MUTYpaIK MPEIBAPUTEILHO
00/1a10T CKAaThIM BO31YXOM.

Menkue paeranu, oOpabaTblBacéMble HACBINBIO, CYIIAT B
neHTpudyre npu temneparype okosio 70 °C uiu crienraibHBIX
JIBUKYIIUXCSA CHUTaX, IIHEKOBBIX YCTpPOMCTBaX, KOHBeHepax ¢
LUpKyJsnuen Bo3ayxa Harperoro jno 105-115 °C. MoxHo
CylIMTh JeTalli BO  Bpamawomemcs OapabaHe  1npu
HENPEPBIBHON HUPKYJISLUU B HEM FOPSYEro BO31yXa.

CBUHIIOBBIE aHOJB! OYMIIAIOTCS NOTpYKEHNEM Ha 15 MuH B
pacTBOp: Kaluii—HaTpui BUHHOKHCIABIA — 120 1/1, Hatp enkwmii
texaudeckuii — 110 /1. C nmocneayrorieil pOMBIBKON XOJIOTHON
IIPOTOYHOM BOMOM. [Ipy nNpOMBIBKE, HCHONB3YETCS XOJIOAHAS
BOJIa (KOMHAaTHOW TemIepaTypbl) Wi TEmwias (HarpeBaercs 110
TOM TeMmeparypbl, KOTOpas YyKa3aHa B JOKyMEHTAalluM) He
JIOJDKHA COZIEPIKaTh MPUMECEH, 3arpA3HEeHNH, MacIIIHbIX IUIEHOK,
T.€. JOJDKHA OBITh TEXHUUECKU YHCTOM.

Croky mocTynarT Ha 3aBOJCKHE OYUCTHBIE COOPYKEHUS,
I7le HeUTpaIU3yIoTCsl, HPeodpa3yeTcsl MECTUBAIEHTHBIN XpoM
B TPEXBAJIEHTHBIN, YTO CHU)KAET €r0 TOKCUYHOCTh, U Jajiee 3TU
CTOKH ITOCTYIAIOT B TOPOJCKUE OUUCTHBIE COOPY>KEHHUS.

Bona HEnmocpencTBEHHO C BaHH, PACHOJIOKEHHBIX Ha JIMHWHY,
CTEKaeT Ha IIOJI, BBUIOKEHHBIM IUINTKOM, IPOMBIBOYHAS BOJA,
KOTOpast MOXKET COJIEP’KaTh MAJIbIM MPOLIEHT BPEIHBIX IPUMECEH.
OHa noceTyInaer TaKkke Ha 3aBOJICKUE OUHCTHBIE COOPYXKEHUS, I1e
MIPOXOJUT BCE CTAJMU OYUCTKH, YTO U XPOMOCOIEpHKALIHE CTOKH,
a mociie cépachIBaeTCs B TOPOJICKHE OUUCTHBIE COOPYKEHHUSI.

Boznyx oboramén enkum HaTpoMm, costHOM kucnotoi. Ho
UX KOHIIEHTpalusi HE MPEBBIIAECT JONYCTUMON HOPMBI,
KOTOpasi yCTaHaBIWBACTCS JUIsI HOPMAJIbHOM Oe30macHOM
paboTel mepconana. Hanuuume xpoma B BO3JyXe HEBEIHMKO M
TaK)Ke HE MPEBBIIIAET JOMYCTUMYIO KOHIIEHTPAIUIO

OuncTka XpOMOBBIX CTOKOB IPOU3BOJUTCS Ha CTAaHLUU
HEUTpanu3aluu B 2-X peakTropax Mo 8 M CEPHOKHUCIIBIM
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JKEJIE30M C TOCICIYIONIUM OCAXJICHHEM KaJbIIMHUPOBAHHOMN
coqoif. O0e3BpEKCHHBIE CTOKU BBIMYCKAIOTCS B OTCTOWHUKH-
HaAKOITMTEJIH.

Cranuus HeUTpanu3aum XpOMOBLIX CTOKOB BKIJIFOYAET:

— OTCTOMHHUK XPOMOBBIX CTOKOB 30 M2 IJ_IT

— PEaKTOPBI IEPHOTUIECKOTO ACHCTBUS 8 M — 2 IIT;

— €MKOCTb COJIOBO-IIIET0YHBIX paCTBOpOB 5Mi-1 IIT;

— €MKOCTb TPaBWJIbHBIX PacTBOpoB 1,5 M — 1 mr;

— XMMHMYECKHE HACOCHI — 2 IIT.

Nmeercst ycpeaqHuTe b KUCIOTHO-IIETOYHBIX CTOKOB JUISI UX
B3aMMHON HEUTpaiau3aluy C MOCIEIYIOIUM COPOCOM BO
BHYTPUIUIOUIAJ0OYHYIO, & 3aTEM B TOPOJCKYIO XO3SHCTBEHHO-
dekanpHy0 kaHamuzauuio. [IpoexktHas u  (dakTuueckas
HpOH?;BOI{HTGJII)HOCTI) CTAaHIIMM HEUTPATU3AMA XPOMOBBIX
CTOKOB — 260 M /cyT YCPEIHUTENST KUCIOTHO-IIETOUYHBIX
cTOKOB — 660 M/cyr. CTOYHBIC BOJIBI, COIXEPIKAIIAE HOHBI
XpoMa TIOJIBepraroTcs o0paboTKe Ha CTaHIIUHM HEUTpaTu3aruu
C TEpeBOJOM 6-TM BaJEHTHOIO XpOMa B 3-X BaJICHTHBIH,
HEWTpanu3alMe W  OCaKJIGHHEM COJeld  METalioB B
OTCTOMHMKAX. PacueTHBIN COCTaB OcCajka OTCTOMHUKOB: Zn —
2,71%; Mn — 9,64%; Sn — 1,59%; Cu — 0,37%; Cr — 20,83%;
Fe — 64,86%.

O06e3BpexxrBaHKE XPOMCOIepKaIINUX CTOYHBIX BOJ
OCYILIECTBIISIIOT € MOMOIIbI0 OTPAOOTaHHBIX TEXHOJIOTHUECKUX
pactBopoB.  Croco® BKIIOYAaeT CJlEAyIIue CTaaAuu: —
BOCCTAaHOBJIEHHE  XpOMa  OTPaOOTAaHHBIMH  TPaBUJIHHBIMHU
pacTBOpamMu; — OCaKIEHUE XPOMa OTPAOOTaHHBIMH PAaCTBOPAMU;
— 00€3KUPUBAHUS; — IIETIOYHOTO TPABJICHUS U OKCHUIAUPOBAHUS;
— YJQJIEHHUE 0CaIKa THAPOKCUIOB TSKEIIbIX METAJLIIOB.

Taknm 00pa3om, rarbBaHHYECKOE MPOU3BOACTBO HA 3aBOJEC
M03BOJIIET HAHOCUTh HAa METAJUIMUECKUE ACTAIM Pa3IMYHbIE
3aIUTHBIC, 3alUTHO-IACKOPATUBHBIE M  (YHKIIMOHAJIBHBIE
MTOKPBITHS: LIMHKOBAaHUE, HUKEJIMPOBAHUE,
AJIEKTPOTIOJUPOBAHNE HEP)KABEIOMICH CTaM, aHOIUPOBAHHUE
AIIOMUHHEBBIX CIJIABOB, XMMUYECKOE OKCUJIMPOBAHUE CTATU U
AJTFIOMUHHUEBBIX CIIJIABOB.
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Kokomenko 1.B. Hayu. pyk. Xpunosuu A.A.
OcHoBHbIE (AKTOPHI HETATUBHOTO BO3/1eliCTBUS
NpeInpUATHH NUIEBOH NPOMBILLIIEHHOCTH HA
OKPY:KaIOLLYIO cpeay

BHTY, ®I'’/1D, Maructpant

[IuimeBass NPOMBIIUICHHOCTh 00pa3oBaHa  Pa3iiUuYHbIMU
NPEINPUATHSIMHA, TPOU3BOIIIIMMHU THILIEBBIE MPOAYKTHl WA
nonypabpukatel. K  Hell  oTHoOcsATCS - CBIPO,  Macio,
MOJIOKO3aBO/IbI, MsicoTiepepadaThIBAFOIINC KOMOHWHATHI,
KoHauTepckue (aOpuKH, BHHHO-BOJOYHBIE IPOM3BOJICTBA,
MIPOM3BOJICTBA MUBAa U O€3aJNKOTOJbHBIX  HAIMTKOB,
MEJIBKOMOMHATBl M XJE€OONEKapHbIC ~ 3aBOJBI, U JpYyrue
npennpusaTys [1].

XapakTepHOl 0COOEHHOCTHIO MHIEBON MPOMBIIIIEHHOCTH
SIBJIIETCS TO, YTO OHU (B CBOEM OOJIBIIMHCTBE) BXOJAT B COCTAB
HACEJICHHBIX MYHKTOB M ITO3TOMY UX JESATEIbHOCTh OKa3bIBAET
00J1bI110€ BO3/ICHCTBHE HA HACETIEHHE U TpUpoay [2].

[To cTreneHn MHTEHCUBHOCTH OTPULATEIBHOIO BO3AECHUCTBUS
NPEINPUATHA | THMIIEBOH MPOMBIIUICHHOCTH Ha OOBEKTHI
OKpY’KaIoILEH = CcpeAbl IEpBOE MECTO 3aHUMAIOT BOJHBIE
pecypcbl. 1lo pacxomy BoOIbI Ha €AMHMILY BBITYCKaeMOM
NPOAYKIIMM MUILEBasi MPOMBIIUIEHHOCTh 3aHUMAeT OJHO U3
IIEPBBIX = MECT CpeIM OTpaciied HapOAHOIO  XO3SMCTBA.
Bricokuii ypoBeHb mOTpeOsieHHs] 00ycliaBiIMBaeT OOIbIION
00BbeM 00pa30BaHUs CTOUHBIX BOJ Ha MPEINPUITUSIX, IPU ITOM
OHM HMMEIT  BBICOKYIO CTENEHb  3arpsA3HEHHOCTH U
MIPEJICTABIISIOT OMACHOCTD JUIsl OKPY KaIoUIei cpebl.

Crounble BOJBI MscomnepepadaTHIBAIOIIMX HPEATNPUATUN
comepkaT  OoyblIoOe  KOJMYECTBO  MHUHEpPAIbHBIX U
opranudeckux mnpumecedi. OHM  NPEACTAaBISAIOT  COOOMU
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pa3baBIeHHbIC IMYJIbCHH, OTJIMYAIOIINECS BBICOKOH
arperaTUBHOM M CEAMMEHTATUBHON YCTOMYMBOCTBIO. OUuCTKA
3TUX CTOKOB MPEJCTABISET CIOKHYIO 3a1auy [3].

B nuieBoil npoMeIIEHHOCTH 00pa3yroTcsi ra3000pa3Hble,
KHUJIKHE U TBEPJAbIE OTXOMbI, TIPU 3TOM OOJBIIMHCTBO U3 HHUX
OTHOCATCS K OpPraHUYECKMM BEILECTBaM, XOTSI BO3MOXKHO
o0pa3oBaHNe U HEOPraHMYECKUX COCTUHEHUH, KaK MPOIYKTOB
pasnoxeHus OpraHUYECKUX BewtecTB. [lonmydaromuecs
TBEpP/bIC WIH CMEIIAHHBIE (TBEPIOKHUIKHE) OTXO/bI, OCOOCHHO
pu paboTe NpeanpusATHA 00LIECTBEHHOIO MUTAHUS, SBISIOTCS
LIEHHBIM CBhIPbEM [UIsl JKMBOTHOBOJCTBA, JIMOO MOCIE UX
OIpeJIeIeHHON nepepabOTKH A PacTEHUEBOJCTBA.
OnacHocTh OOJIBIIMHCTBA CMELIAHHBIX OTXOJOB COCTOUT B
TOM, YTO OHHU SBIAIOTCA CyOCTpaTOM s pa3jIM4yHbIX
canpoUTHBIX OpraHu3MoB (TpuOOB, OaKTepHii), 4TO cO37aeT
BO3MOKHOCTh BOSHUKHOBEHHUS AUIECMUH.

OTxoapl  MACOMOJIOYHOM -~ HPOMBILUIEHHOCTH  PE3KO
YXYIIIAIOT OpraHoJIeNTHYECKHe KadecTBa Cpe/ibl (MOSBIAIOTCS
HENpPUSITHBIE 3allaxy, BO3HUKAIOT OTpUIATENIbHbIE BKYCOBBIE
OILIYIIECHHUS), CIOCOOCTBYIOT MOSIBJIEHUIO 00JIBIII0TO
KOJIMYECTBAa HACEKOMbIX. Myd4Hasi MbUIb B CMECH C BO3yXOM
JaeT MoXapo- W B3pPBIBOONACHBIE CMECH, YTO XapaKTEPHO UIS
MYKOMOJIbHOU U XJie00neKapHOH TPOMBIIIIIEHHOCTH.

JUia npuiasus TOBapHOTO BU/A B MHILY BBOAST Pa3IMuYHbIC
n00aBKH (KpacHUTENH, aHTUOKUCIUTENIH, PAa3PhIXIUTENN). DTH
BEIleCTBA JIOJDKHBI OBbITh O€3BpETHBIMH MM J100ABIATHCS B
TakMX  KOJMYECTBaX, KOTOpble He OyayT oOKa3blBaTh
CYLIECTBEHHOI'O BIMSHUS HA OPraHU3M YEJIOBEKA.

YactuyHO XapakTep 3arpsA3HEHUN TNPUPOJHOM  CpEIbl
MUIIEBOM NPOMBIIUIEHHOCTH COBIAJAae€T C TaKOBBIMHU JUIS
JOOBIX OTpaciiell MPOMBIIUIEHHOCTH (K HUM OTHOCST LIyMBI,
BUOpAIMK, pa3IUYHble DJIEKTPOMArHUTHBIE  U3TY4YEHUs).
OmpenenieHHasi 4acTh 3arpsi3HSIONIETO BO3JACHCTBUS JaHHOU
OTpaciu  CBA3aHa C  TPUMEHEHHEM  aBTOMOOMJIBHOTO
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TpaHCIIOpPTa U, HAKOHEIN, CHenu(UYecKue 3arps3HeHHs,
00yCIIOBJICHHbIE O0pa30BaHHWEM MUIIEBBIX WM HE IMHILIEBBIX
OTXOJIOB, COJEPXKAIIHUX OOJBIIOE KOJIMYECTBO OPraHUYECKUX
COCIUHEHUI  (Hampumep,  OTXOJbl  IPH MPOU3BOJACTBE
MOACOJHEYHOT0 U JAPYTUX Macell — IiejlyXa CeMsH, KMbIX, WU
OTXOJIbl OT IIPOU3BOJICTBA Caxapa U3 CaxapHOIl CBEKIIbI — JKOM,
KapOOHAT KalbIHsl, CyTb(}aThI).

[TumeBass NPOMBIIUIEHHOCTh HE OTHOCUTCA K OCHOBHBIM
3arpsi3HUTENSIM atMocdepbl. OIHAKO MOYTH BCE MPEAIPHUSITHS
MUIIEBON MPOMBIIINIEHHOCTH BBIOPACKIBAIOT B aTMOC(EPY Ira3bl
W TBUIb, YXYIIIAIOIIAE COCTOSHHUE aTMoc(epHOro BO3ayXa U
MIPUBOJIAIINE K YBEIHUYEHHUIO MapHUKOBOTO d(hexTa.

JIpIMOBBIC rasbl, BEIOpachIBacMbIe KOTEJIbHBIMH,
UMEIOIUMHUCS ~ Ha  MHOTMX  NOPEAUPUITHUAX  MHIIEBOM
MIPOMBIIIIJICHHOCTH, COAEPIKAT MPOAYKTHI HEIIOJTHOTO CTOPaHUs
TOIUIMBA, B JBIMOBBIX T'a3aX HAXOMASTCS TAK>K€ YaCTHUIIBI 30IbL.

TexHonmoruueckne BBIOPOCHI  COAEpP)KAT MbUIb, AP
pacTBopuTenel, IeJIoYHd, YKCyca, BOJOpPOJA, a TaKxke
M30BITOYHYIO  TEIUIOTY. = BEHTHIISIIMOHHBIE  BBIOPOCHI B
aTMocdepy BKJIIOYAIOT TIbLITb, HE 3aJIep>KaHHYIO
MBUICYIABIUBAIONIIME YCTPOHCTBAMHU, a TAKXKE TApPhl U Ta3bl.

Ha MHorme mpeampusiThsi ChIpb€ OCTaBISETCS, a TOTOBAas
MPOIYKIMS M OTXOIBI  BBIBO3SATCS  aBTOMOOWIIEHBIM
TpPaHCTIOPTOM. IHT€HCHBHOCTH €T0 IBHKEHUS B PsJie oTpaciieit
HOCHUT CE30HHBI XapaKTep — PE3KO YCHUJIIMBAETCA B TEPHOT
coopa  ypoxkas (MICOXKUPOBBIE TMPENNPHUATHS, CcaxapHbIe
3aBOJbI), Ha JAPYTUX WHUIICBBIX TPOU3BOACTBAX JBUKCHHE
aBTOTpaHcopTa OoJiee paBHOMEPHO B TEUEHUE Toja
(xnebo3aBozbl, Tabaunble ¢Gadbpuku). Kpome Ttoro, MHorue
TEXHOJOTHYECKHE  YCTAHOBKH  TPEANPUSITHNA  MHIIEBOM
MIPOMBIIIJICHHOCTH ~ SBJSIOTCS  WCTOYHUKAMH — HETPHUSATHBIX
3armaxoB, KOTOPBIE pa3Apaxkarole ACHCTBYIOT Ha JIOJEH, Jaxe
B TOM CjJy4yae €CIM  KOHIEHTpalus B  BO3AyXe
COOTBETCTBYIOIIETO BeniecTBa He npesbimaet [1K [4].

62



[TepepaboTka AMOKCHIOB CEpbHI, YIIepojaa, KOTOPHIC WIH
MPUMEHSIOTCS B TEXHOJIOTMHM  THIIEBBIX  IPOM3BOICTB
(cepHUCTBI Tra3 Kak OCBETJIMTENb), WJIH BBIICIAIOTCS B
pe3ysibTaTe TEXHOJIOTMYECKUX MPOIEcCOB (YIVICKHCIBIM Ta3 B
MUBOBAPEHHOM U OpOAMIBHOM IPOU3BOJCTBAX), HE TOJBKO
MPEIOTBPAIIACT MONaJaHue B aTMOC(EPy BPEIHBIX MPUMECEH,
HO H TIIO3BOJIIET CHU3UTH 3aTpaTbl Ha 3aKyIKy CBIPHS.
VYOBIEHHBIE Ta3bl HCIOJB3YIOTCI B  TEXHOJOTMYSCKOM
mporecce Uil HeWTpallM3alud CTOYHBIX BOJ, KapOOHHM3AIUU
HAIMTKOB, JUI1 TNPOTHBOJABJICHUS B  (DUIBTPOBAIBHBIX
YCTaHOBKAX, B KAYCCTBC HOCUTCIIA JJIA pO3JIMBa HAIIUTKOB.

Kak w B m1000i JeATCIBHOCTH, B  JaHHOH cdepe
MIPOM3BOJICTBA OOJBINAS POJIH B OXpPaHE OKPYKAIOIICH CPEIIbI
MPUHAICIKUAT CHCTEMATHYECKOMY IKOJIOTUYECKOMY
MPOCBENICHUIO [5].
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VJIK 621.4

KopousieBa O.K. Hayu. pyk. MasnbkeBuy H.I'.
0OAO «MA3» - ynpasJigoinas KOMIIaHUA
«BEJIABTOMA3» co3paeT TeXHUKY AJIA }KU3HU

BHTY, ®IJID, rp. 30203113

OAO «MA3» — Yopasnstomas kommnanus «bemaBromaz» —
OIMH U3  KpyHHEHIMX B  MHUpE  IPOHU3BOIUTENICH
OOJIBIICTPY3HOW JH3EIbHON aBTOMOOWJILHOW TEXHHKH. B
HOMEHKIaType mpennpusatus okono 400 - Moauduxammii
aBTOMOOWJICH W aBTOIOE3/10B HETPAHCIIOPTHOTO HA3HAYCHHUS, A
Takxe aBTOOYCHI, TPOJJICHOYCHI, MPULICTBI M TOTYIPULICTIHI,
aBTOKPAHBI.

[Ipenmpusitue o6nagaeT MNPAKTUIECKH BCEMH BUAAMHU
MAaIIMHOCTPOUTEIBHOIO HPOU3BOJICTBA: JITECUHBIM,
KY3HEUHbIM, TEPMHUYECKHUM, TalbBaHUYECKHUM, IPECCOBBIM,
CBapOYHBIM, OKPAaCOYHBIM, MEXaHOCBapOYHbIM,
MHCTPYMEHTAJIBHBIM W Jp., @ TaKKe COLMAIBbHON cdepoii,
MPEACTABICHHOM caHaTopueM , 0a30i OTIbIXa, TOCTUHUYHBIM
KOMIUIEKCOM, JIOMOM KyJbTypbl, MEAUKO-CAHUTApPHON YacTb,
I0/ICOOHBIM CEIILCKUM XO3SIHCTBOM U T.1II.

Co3naHue COBpPEMEHHOM aBTOMOOMJIBHOW M aBTOOYCHOM
TEXHUKU OCYylIecTBIseTc Ha MUHCKOM aBTOMOOWJIBHOM
3aBOJE.

CrneumanicraMu  MMHCKOrO  aBTOMOOWJIBHOTO — 3aBOjia
co3/laHa LIMPOKas raMma KOHKYPEHTOCIIOCOOHOM
aBTOMOOMJIBHOM, aBTOOYCHOH, NpUIENHOW M aBTOKPaHOBOM
TEXHUKU. BoJbIION MHOrONpO(UIbHBIN HayYHO-TEXHUYECKHIMA
MOTEHIIMaJd 3aBoJja B TECHOM CBSI3U C  HAyYHBIMU
yupexaenusmu  PecnyOnuku  Bemapych  3aneiicTBoBaH B
KOHCTPYKTOPCKHX pa3paloTkax, HCCIIeIOBaHUSIX u
WCIIBITAaHUSX HOBOM IIPOTYKIINH. BrinonHeHHble
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CHEIMAJMCTAaMH 3aBOJIa HCCIEIOBaHUS 110 a’pOAMHAMUKE,
SPrOHOMHUKE, U3aiiHy, BUOPOAKYyCTHKE, MUKPOIPOLECCOPHON
NEKTPOHHOW CHCTEME YIPABJIEHUS, BHEAPEHUIO HOBBIX
MHHOBAIIMOHHBIX PELICHUH MO3BOJINIO MUHCKOMY aBTO3aBOIY
pa3paboTaTh KOHCTPYKTOPCKYIO JOKYMEHTAIMIO U U3TOTOBUTH
OIBITHBIE 00pa3lbl aBTOMOOWJIEH, NPULENHOIO COCTaBa MU
aBTOOYCOB BBICOKOT'O TEXHHUYECKOTO YPOBHSI.

Ha MuHckOM aBTO3aBOJE CO3/aH psiji  aBTOHOE3J0B,
COOTBETCTBYIOIIMX ypoBHsIM EBpo-3 EBpo-4. DTO cemenbHbIe
taraun MA3-5440A9 u MA3-544069 ¢ nonynpuuenoM MA3-
975830, aBTOmoOe3 IIOBBIIIEHHOWM BMECTHUTENLHOCTH MA3-
631019 ¢ npuuenom MA3-837310. 3HauuTeIbHOE pa3BUTHE
MOJIYYNJI MOJIENbHBIA Psii CPEAHETOHHAXKHBIX aBTOMOOUIIEH,
Takux, Kak asronoe3n MA3-447131 ¢ nonynpunenom MA3-
931020 wu OoproBoit aBromMOOWIb -~ MA3-437141. s
OCHAILIEHUS] HApOJHOI0 XO35ICTBa OCBOEHO IPOM3BOJICTBO
aBTOMOOMIIEi-caMocBailoB  MA3-555102 u  MA3-555142,
camocBaibHOro asronoesga MA3-643008 c¢ nosynpuienom
MA3-953000, camocBana ¢ kon€cHoit dopmynon 8x4 MA3-
6516A8. Jlna ocHaleHUs J1€C03aroTOBUTEIBHOTO KOMILIEKCA
co3naH coptuMeHT ' MA3-630208 ¢ TpEXOCHBIM TNpPULENIOM
MA3-892620. PazpaGoran OopTOBOIl TArau ¢ KOJECHOU
dhopmyroit 4x4 MA3-530905, CpPETHETOHHAKHBIN
aBTOMOOMIB-camocBasl MA3-4570, TpEXOCHBIH aBTOMOOUIIb-
necoBo3 - ¢ kon€écHou dopmyrnoin 6x6 MA3-641808 ¢
JIByXOCHBIM IIPULIETIOM-POCITYCKOM MA3-900810.
OpHuM U3 BaXHEHIIMX HANpaBJIEHUH CO3JAaHUSI U OCBOCHHS
HOBOM mnponykuun Ha PVYII «MA3» saBusercsa pasButue
MOJICIBHOTO psila aBTOOYCHOW TEXHHKHA. OJTO CEMEHCTBO
aBTOOycoB  Majoro kiacca MA3-256, HHM3KOIOJIbHBIE
aBToOycsl MA3-206 u MA3-226 11a8 OPUTOPOAHBIX
cooOmieHuit. Jlns obecrieueHHsi MEXIYTOPOAHBIX IEPEBO30K

pa3paboTaHO M OCBOCHO MPOU3BOJICTBO TYPHCTCKOTO aBTOOYCa
MA3-251.
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Haunbonee BocTpeOOBaH CO3/MaHHBIA Ha 3aBOJE TOPOJICKOM
TPEXOCHBIN aBTOOYC MA3-107 0c000 OOJIBITION
BMECTUTEIIBHOCTU. JI7si  OOCIyXKUBaHMSI  TacCaXXUPOB B
a’poIopTax CoO3JaHO M OCBOEHO TPOM3BOJCTBO aBTOOyCa
MA3-171.

Bonbmoe 3HaueHne Ha MUWHCKOM aBTO3aBOJIC YJEIACTCS
OOHOBJICHHIO MOJICTIBHOTO psiia aBTOKPAHOBOM TEXHHUKH.
ExeromHo co3maroTcss HOBBIE MOJIEIM aBTOKPAHOB ‘Ha 0aze
maccu MA3. Pactér rpy3onoab€MHOCTb KpaHOB. ABTOKpaH
mozenu KC-55727-1 obecnieunBaer moabéM rpy3oB A0 25 T.
Bemyrcss paboThl IO CO3/IaHUIO KPAHOB T'PY30TOIBEMHOCTHIO
32 u 36 toHH. C co3manueM asrTononbémumka AIl'TI-20-2
OTKPBITO HOBOE HAINPABJICHUE B PACIIUPEHUHN MOJEIHLHOTO Psija
rpy30N0AbEMHOM TEXHUKH MUHCKOIO aBT03aBO1A.

[Ipu cozmanun HOBOTO ceMenCcTBa aBTOMOOUIIBHON TEXHUKH
pa3zpaboTaHbl HOBBIE Y37bl U arperarbl, 00ecleYrBaIOIIIe
Ooyiee BBICOKMH TEXHWYECKUH — YPOBEHb U COOTBETCTBHUE
aBToMOOMIIel TpeOOBaHUSAM I10 IKOJOTUH CTaHAapTOB EBpo-3
n EBpo-4. Jlnga ynyumieHus IJIABHOCTH XoJia pa3paboTaHBbI
KOHCTPYKIMU TEPEeIHMX M 3aJHUX MAaJOJUCTOBBIX PECCOp,
3aHsIs1  TTHEBMATUYECKass  TOJIBECKA,  YETBHIPEXTOUYCHHAS
IMTHEBMOITOIBECKA KaOMHBI U ITHEBMOIIOABECKA CUICHHH.

OTIMYuTEIbHOM OCOOCHHOCTBIO HOBEIX aBTOMOOMIICH U
aBTOOYCOB SIBJSICTCS IPUMEHEHHUE COBPEMEHHBIX 2JIEKTPOHHBIX
CHUCTEM . VIPABJIICHHS] JBUTATEIAMH, aHTHUOJIOKHPOBOUYHO-
MIPOTUBOOYKCOBOUHBIX CHUCTEM, 3JIEKTPOHHO-TTHEBMATHUECKOM
CHUCTEMBI  TOPMO30B, DJEKTPOHHOM CHUCTEMBI YIPaBICHUS
ITHEBMOTIOJIBECKOH, MHUKPOKIMMATOM, OOpPTOBOM CHUCTEMBI
KOHTPOJISI U TUATHOCTUKH.

[IpoBoasTcst pa®OTHl MO PaCIIUPEHUIO MOACIBLHOTO psiaa
aBTomoOmiieit EBpo-4. B 2008 rony Munckuii aBTOMOOMIIBHBIH
3aBOJl MPAKTUYECKM IIOJHOCTBIO IMEPEUIET Ha CEPUUHBIN
BbIIyCcK aBTOoMoOmiei EBpo-3 u mo 3akasam motpedurteneii-
EBpo-4.
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OcBoeHME MPOU3BOJICTBA HOBOW NPOAYKIMU B KpaTdaiiue
CpOKM Ha MMHCKOM aBTOMOOMJIBHOM  3aBOJE  CTalo
BO3MOXHBIM  Onarojapss  IUIAaHOMEPHOMY  TEXHHYECKOMY
[IEPEBOOPYKCHUIO  IIPOM3BOJACTBEHHOIO CEKTOpa 3a CYET
BHEPEHHSI MHHOBAIIMOHHBIX TEXHOJOTHIA M 000pynoBaHus. 3a
IIOCJICHUE TOABI BHEAPEH PsJl TEXHOJIOTHYECKUX KOMIUIEKCOB,
COCTOSIIINX u3 YHHUKQJIBHOTO BBICOK03()(hEeKTUBHOTO
000opyI0BaHUS.

Buenpenue Ha Munckom aBTO3aBOJE
BBICOKOTEXHOJIOTMYHOTO JIa3€pHOTO, IJ1a3MEHHOT 0,
KOOPJIMHATHO-IIPOOMBHOIO U TPYOOrHOOYHOFO 0OOPYIOBAHHUS
¢ UIIY no3Bonmuio OCBOMTh MHHOBALMOHHYK) TEXHOJOTHUIO
0ecIITaMIoOBOTO  M3TOTOBJICHHMS  JeTajed ~ U Y3IJIOB
aBTOMOOWJIbHOM, aBTOOYCHOM M NMPULIETTHON TEXHUKH.

PazpaGoranbl W BHEOPEHBI TEXHOJOTHSI W KOMIUIEKC
MaJIOrabOPUTHOTO BBICOKOIIPOU3BOAUTEILHOTO 000pYy10BAHUS
JUIL JINThSI, pacceBa M TEPMUYECKOW 00pabOTKH TOKaMu
BBICOKOM 4acTOTBl CTaJbHOM, JIMTOH JApoOH, KOTOpBIE
3allMINEHbl  nareHtamu bemapyen, VYkpamnsl u Poccum.
Pa3zpaGoTanbl ¥ BHEAPEHBI TEXHOJIOTUS U MPOU3BOJCTBEHHOE
o0opynoBaHue JUIsl - TEPMHYECKOM 0O0pabOTKH Tpokara ¢
IIPUMEHEHUEM MHAYKIIMOHHOTO HarpeBa.

BoinonHeHnue 3ajaud MO BBIMYCKY HOBOW TEXHUKH U
HapalMBaHUIO TEMIIOB IPOU3BOJCTBA PEIIAETCSI U3MEHEHHEM
HJICOJIOTHH JIeSITEIIbHOCTH peIpUsITHIA NyTéM
nHGpOpMaTU3aLUHU NTPOLIECCOB YIPABICHUS, IPOCKTUPOBAHUS U
MPOU3BOJICTBA, CO3IaHUEM CKBO3HOH KOMIBIOTEPHOMN
TEXHOJIOTUH.

Buenpénnbie Ha MUHCKOM aBT03aBOJE CKBO3HBIE CHUCTEMBI
aBTOMaTH3allud  BKJIIOYAlOT B ce0sf MONHbBIM  Habop
MPOMBIIIJIEHHO — @JallTUPOBAHHBIX W JIOKA3aBIIHUX  CBOIO
3G (GEKTUBHOCTh MPOrPAMMHBIX MOAYJEH, (YHKIMOHAIBHO
OXBAaThIBAIOIIMX aHAJIM3 U CO3/aHUE YepTexkel, MOArOTOBKY
MIPOM3BOJICTBA Ha BCEX ATallaX, a Takxke oOecreueHue BhICOKON
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(GYHKIMOHATBPHOM THOKOCTM BCEr0 LHMKJIA IPOMU3BOJCTBA.
JlaHHas cucTeMa TMO3BOJISIET  PEAJM30BBIBATH  CJIOKHbBIC
KOHCTPYKTOPCKHE penieHus, Ha4yWHAas v Ji3aiiHa
SPrOHOMHYECKHX XapaKTEPUCTUK Y3JOBBIX KOHCTPYKIHMH U
3aKaH4YUBas MPOEKTUPOBAHUEM BXOSIINX B y3€ll JeTaneil. 1o
JIOCTHTAeTCsS C TIOMOIIBIO E€IUHOTO Habopa MPOrPaMMHBIX
CPEICTB,  YIOBJICTBOPSIONIMX  BBICOKUM  TpeOOBaHUSIM
MPOU3BOJICTBA.

MHHOBallMOHHAs  JI€STEIBHOCTh MUMHCKOTO aBTO3aBOJA
HEOJTHOKpPATHO  OTMEYajlach  MPU30BBIMU  MECTaAMH  Ha
MEXIyHApOJAHBIX BHICTABKaX U aBTOCAJIOHAX.

OaHuM U3 TOCYNapCTBEHHBIX NpuoputeTroB PecmyOmmku
benapychr sBusiercsi oOecrieueHue CO3MaHUS W YCKOPEHUS
OCBOCHHUSI TIEPEJOBBIX TEXHOJIOTHMA TMPOU3BOJCTBA B LEJISIX
HACBHIIICHUSI PBIHKA COBPEMEHHOW KOHKYPEHTOCIOCOOHOM
MPOAYKLIMEN U pACIIMPEHUS SKCIIOPTHBIX BO3MOKHOCTEH.
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VJIK 661

KpsiioBa A.B. Hayu. pyk. Manbkesuu H.I'.
MHoronpoduibHoe npeanpusTue HePpTEXUMHUYECKOIO
Komiuiekca Pecny6yinku besapych

0AO «CBeT/1IOoropCKXUMBOJIOKHO»

BHTY, ®I' 13, rp. 30203112

OTtkpbITOE aKLIHOHEPHOE 00I11eCTBO
«CBeTJIOTOPCKXUMBOJIOKHO» — OAHO M3  KPYIHEHWIINX
npeanpusaTHii xuMudeckoil orpaciau Pecny6nuku Benapycs u
BXOJMUT B COCTaB bBenopycckoro rocyapCTBEHHOIO KOHIEpPHA
no Hepru u xumun «benHedrexum». Crparernyeckum
HaIpaBJIEHUEM JESTENIbHOCTH OAO
«CBeTJIOTOPCKXUMBOJIOKHO»  SIBJIISIETC] ~ MHHOBALIMOHHOE
IIPOU3BOJICTBO MOIMIPUPHBIX HUTEH. MOIIHOCTh IPEATPUITUS
MO3BOJISICT IPOU3BOAUTH 42 ThIC. T HOIMI(PUPHBIX HUTEH B TOJI.

OAO  «CBeTnoropckXvMMBOJIOKHO»  MOJEPHU3HPOBAB
MPOU3BOJICTBO,  pa3paboTaim  COOCTBEHHYIO  Iporpammy
JIEWCTBUN Y MPUCTYHWI K peaIn3allii HOBOTO 3Tana pa3BUTHUS
MPOU3BOJICTBA NOAMIPUPHBIX HUTEH M BOJOKOH — Smart
cnenuanu3anuu. Ee nenp — MakcUMallbHOE UHBECTUPOBAHUE B
3HAHHSA, B COBEPUICHCTBOBAHUE TEXHOJOTMM MU B TOYEUYHBIE
MIPOEKTHI, KOTOPHIE MO3BOJISIOT B IEPBYIO OUEPEb PACIIUPSTD.

Crpareruss Smart-cenuanu3anuy, B IEpBYIO oOYepeb
HMMEET COLIMaJIbHOE 3HAUE€HUE — COXPaHUTh I'pazoodpazyrolniee
HpeAnpusTHe, 00eCleYnB TeM CaMbIM 3aHATOCTb HECKOJIBKHX
TBICSAY KUTeNel paiueHTpa. JlOCTHKHMOCTh NOCTaBICHHON
eI OCHOBBIBA€TCS Ha TIyOOKOM aHalM3e TeHICHIUN
pa3BUTHS MHPOBOIO MPOU3BOJCTBA TEKCTHJIS B IEJIOM.
HccnenoBanus NOKa3bplBAIOT: HET COMHEHMM B TOM, 4YTO
OCHOBHBIM TEKCTUJIbHBIM CBIphEM B MHpPE B 0003pHUMOM
Oynyuiem Oynet monudupHasi TeKCTUIbHAS HATH [ 1].
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Ha npeanpusitiu npu npou3BOJICTBE MOIMI(OUPHBIX HUTEH
MIPUMEHSIIOT METOJ] 9KCTPY3UOHHOTO dbopMoBaHus,
W3TOTaBIMBasg WX U3 TpaHyl NOJMATWICHTepedTanaTa,
MOJIYYUEHHOTO IMyTeM MOJUKOHACHCAUA MOHOATUIICHTIIUKOJIS
U IIapaKCHUJIOJIa.

Meton SKCTpy3un uUMeEeT OOJIbIIUE BO3MOXKHOCTH JUIS
BapbUPOBAHUS roKa3zaresien JINHEMHBIX IUIOTHOCTEH,
KoJuuecTBa (uUIaMEHTOB, a TakkKe B KpalleHUu U
UCIOJIb30BAaHUU  JIpYTUX  TEXHOJIOTMYECKHUX  IPUEMOB,
MO3BOJISIIOIIMX ~MPUAATh HUTAM OCOObIE, B TOM HHCIE
YHUKAJIBHBIEC CBOMCTBA.

OyYHKIMOHANBHBIE W MHOTO(QYHKIMOHAIBHBIE  HHTH,
npousBogumMble  Ha OAO  «CBersoropckXMMBOJIOKHOY,
MOJIYYMJIM XOPOIIIKE OT3BIBBI MOTPEOUTENEH B TAKUX OTPACIAX
IIPOMBIIIJIEHHOCTH, KaK TEKCTUJIbHAs, JIerkas U MEIULIMHCKAsL.
B oxta6pe 2017 roma B CBernoropcke Obuia TpoBeleHa
JEMOHCTpallUsl HOBBIX OpEeH/OB. ISl OTEYECTBEHHBIX MU
3apyOeKHBIX MapTHEpOB. VX BHMMAaHUIO ObUIM MpEACTaBICHBI
OBICTPOOTBOJAIIME  BjJary  HUTH, MHUKPOQUIAMEHTHBIE,
ITHEBMOTEKCTYPUPOBAHHBIE, ~ TPYJHOTOPIOUME,  HHUTH  C
oxJaxaaronmM 3(h(PEeKToM, a TakKe C TMOJbIM CEUCHHUEM.
Hanpumep, auti QuickDry, kotopsie OBICTPO BBIBOJIST BIIATY.
Wx cnenuanbHas cTpyKTypa MO3BOJSET C OOJIBIION CKOPOCTHIO
BIIUTHIBaTh ~ BJIAry MTHOBEHHO  pACHpENensaTh €€ IO
MOBEPXHOCTH = MaTepuajsa W  OTBOAUTH  KOHCTaHT  OT
MIOBEPXHOCTU  YEJIOBEUYECKOTO Tejla, MPEAOXpaHss €ro or
IeperpeBaHmsl JIETOM WM NEPEOXIAKICHHS 3UMOH.

CroiictBa TpynHoroproueir (Flame retardant yarn) wutu
COXPAHSIIOTCSI B TEUEHUE BCEr0 CPOKa AKCIUTyaTalluu U3JENHs,
B OTJIMYUE OT CIELUAIBHBIX COCTaBOB, KOTOPHIE HAHOCATCS
MTOBEPXHOCTHBIM CITIOCOOOM Ha MOJIOTHA U TKaHHU.

OyHKIIUN TEKCTHIBHBIX TOJOTEH: OBICTPOE BBICHIXaHHE,
MOJIIepKaHUE TEMITEPaTyPHOTO Oananca, XOPOIIHIA
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BO3JIyXOOOMEH, aHTHOAKTepuanbHas 3allyTa, HEUTpaTU3alus
3anaxa, opMOyCTOHYMBOCTh, HECMUHAEMOCTb.

Pa3paboranbl Takke TPUKOTAXKHBIE MTOJIOTHA, BHIITOJIHEHHBIC
u3 wuuteir Cool black yarn uyepnoro mBsera ¢ s¢dexrom
oxJaxaeHus. B mommMep Oblma BBeIEHA CIEIUATbHAS
nobaBka, kotopas Ha 90 % oTpaxkaeT uH(PpaKpacHoe
W3JIy4eHHE, IPU 3TOM B BUJMMOM CIIEKTPE MOTJIOMIAET €ro. JTa
no0aBka MO3BOJISIET MOJJIEP>KUBATH ONTUMAJIBHYIO
TEMIIEpaTypy Tejla B KAPKUX KIMMATUYECKUX YCIOBHUSIX U
SIBJIIETCS IPEKPACHBIM TETIJIOU30JISIIUOHHBIM MAaTEPUATIOM.

[Inanupyercs OCBOUTH HPOU3BOACTBO. BBICOKOIPOYHBIX
HuTe.  Hampumep,  M3roToBUTP  Tak  Ha3blBaeMble
KOCMETHYECKHE HHTH, KOTOpbIe OyIyT UIMTENbHOE BpeMs
COXPaHATh apOMaT KOHKPETHBIX JTyXOB.

OAO «CBeToropckXuMBOJIOKHO» — OE€CCIIOPHBIA MUPOBOM
JUAep B MPOM3BOJCTBE YIJIEPOIHOIO BOJOKHA HAa OCHOBE
BHCKO3bl.  YTJIEPOJHBIE  BOJOKHAa  00JIaNalOT  BBICOKOM
TEPMOCTONUKOCTBIO, XOpOLMHU TEIIOU30JISIIMOHHBIMH
CBOWCTBAaMH, KOPPO3MOHHOM YCTOWYMBOCTBIO K BO3JICHCTBUIO
ra3oBbIX M KHUJIKHX CPEl, BHICOKUMH YAEIbHBIMH IIPOYHOCTHIO
U KECTKOCThIO. VX IPUMEHAIT B PaKETHO-KOCMUYECKON
OTpaciIy, aBUALMOHHOMN IPOMBIIIIEHHOCTH,
aBToMOOMIIecTpoeHu. Hanpumep, UCmonb3yroT Ipu CO3AaHUN
3€HUTHO-pakeTHbIX komiuiekcoB C- 400 u C-500.

N3 yriepoaHod TKaHW CO34aH  YE€XOJI, 3alluIIarOIIHil
MOOMIIbHBIA Tese()OH OT CIEKKU JIOOBIX pa3Be/bIBaTEIbHbIX
cinyx0. [lomenieHHbli B Takoil uyexon MOOWIIBHBIA TenedoH
NOJTHOCTBIO 3aLIUILIEH OT CUMTHIBAHUS peueBOi MH(OpMaIu,
LHUPKYJIUPYIOLIEH B MOMEIIEHUH, U Nepelaud ee M0 KaHalaMm
COTOBOM CBA3M TPETbUM JMIAM. Takke MCKIIOYEHa
BO3MOXXHOCTh OOHapYXEHUSI MECTOHAXO0XKACHUS TelaedoHa, TakK
Kak yexou 6mokupyet Bxoasume curnaisl (GSM, GPS). Takue
CBOMCTBa U3/eNUsl OOBICHAIOTCS TEM, YTO OHO MU3TOTOBIIEHO U3
YIJIEPOJHOTO Marepuajla Ha OCHOBE BHCKO3bl, KOTOpBIE
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obmanaer CIIOCOOHOCTBIO K HKPaHUPOBAHHIO
ANEKTPOMArHUTHOTO U3Iy4YE€HUS B IIUPOKOM JTMANa30HE YacTOT
(ot 0,15 mo 1000 MI'm).

Kpome wuexsoB st TtenedpoHOB U HOYTOYKOB, Ha
OPEANPUATHN  TPEIaraloT aHAJOTHYHYIO  3alluTy IS
OECKOHTAaKTHBIX IJIACTUKOBBIX KapTOYeK U aBTOMOOMIIbHBIX
KJIIOYEH. YHHKalIbHbIE 4YE€XJbl MOTYT  3allMINATh  OT
BO3JICHCTBUS AJIEKTPOMArHUTHBIX IMOJIEW M CaMMX BJIAJICNIbLICB
TaJKETOB.

HakoneHHuMKHM, HaTOKOTHUKH, TETPbl U3  YLIACPOAHBIX
MaTepHajoB, obnanas CBOMCTBAMH IKpPAHUPOBAHUS
ANEKTPOMArHUTHOTO H3JIyY€HUS B MIMPOKOM JMama3oHe,
MPEISITCTBYET MPOHUKHOBCHHUIO OITACHOTO M3JIYYSHHS B MECTO
npuMeHeHus. OIHOBPEMEHHO  HPOUCXOAWT  OTPaKCHHE
€CTECTBCHHOTO  MAarHUTHOTO  HM3JIYYCHHsS  YeJIOBEYECKOIO
opranu3smMa oOpaTHO B mpobJIeMHYI0  001acTh, 4YTO
OJIarONpHATHO CKAa3bIBACTCS HA (PYHKIIMOHUPOBAHUHU KIIETOK
opranmu3smMa W B pe3yjibTare CHOCOOCTBYET CKOpeHIiemy
BBI3JIOPOBJICHHUIO.

[Iupokoe mMpUMEHEHHE MOTYT HAWTH YIJIEPOJHbIE BOJIOKHA
B IpoleccaXx OYUCTKH KPOBH H JIPYTHX OHOJOTHYCCKUX
KHUJKOCTEH B MOBSA3KAX MPHU JICUEHUU PaH U OXKOTOB, a TAKKe
KaK Ha HOCHUTCHHM JICKAPCTBEHHBIX W OWOJIOTHYECKUX H
AKTUBHBIX BEMECTB [2].

bubnuorpaduyeckuii cricok

1. Tlucapes, B.b. YcrtaHoBka MmoHOBee — HHUTh KpacuBeH u
npounee / B.b. [TucapeB // [Ipombiniiennas 6€30MacHOCTh. —
2015. — Ne8. — C.44 — 46.

2. OAO «CBeTinoropck XMMBOJIOKHO» [DnexkTpoHHBII
pecypc]. — OnekTpoHHble JaHHbBle. — Pexum nocryna
http://www.sohim.by/.
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VJIK 661.0

KpsiioBa A.B. Hayu. pyk. Manbkesuu H.I'.
AHasiM3 Npou3BOACTBA XUMHUYECKHUX BOJIOKOH M HUTEU
AJis1 HeTKaHbIX MaTepuasioB B Pecniy61uke Besapychb

BHTY, ®I'/1D, rp. 30203112

XuMu4ecKasi MPOMBIIIICHHOCTh MPEACTABIAET CO00W OAHY
U3 BEAYIIUX OTpaciIel TSKEJION UHAYCTPUH, SBIISETCS HAy4HO-
TEXHUYECKOM M MaTepualibHON 0a30i XMMM3AalUKU HAPOIHOIO
XO35iiCTBA W WIpaeT BaXHYI0 pOJIb. -~ B  DPa3BUTHH
IIPOU3BOJUTENIBHBIX CUJ, YKPEIUIEHHIO. 000POHOCTIOCOOHOCTH
rocygapcTBa M B 00€CHEUEHUM >KU3HEHHBIX MOTpeOHOCTEN
obmectBa. OHa OOBEIUHSET MLENBIH  KOMIUIEKC OTpacien
IIPOU3BOJICTBA, B KOTOPBIX MPe00JafatoT XUMUUECKUE METOIbI
nepepaboTKU IMPeIMETOB OOMIECTBEHHOIO TpynAa (ChIpbs,
MaTepUasoB), II03BOJISIET pewaTth TEXHUYECKHE,
TEXHOJIOTUYECKHE U HKOHOMHUECKHE NpoOJIeMbl, CO3/aBaThb
HOBBIE MaTepHalbl € 3apaHee 3aJaHHbIMM CBOWCTBAMH,
3aMEHATh METaUl B CTPOMUTEIBCTBE, MAIIMHOCTPOCHUH,
MOBBIIIATH  [POU3BOJUTEIBHOCTE M AKOHOMHUTBH  3aTpPaThl
OOIIECTBEHHOTO ~ TpyAa. XHUMHUYECKas MPOMBIIIJICHHOCTh
BKJIIOYAET ~TPOU3BOJICTBO HECKOJBKHMX ThICSIY pa3IUYHbIX
BHJIOB MPOAYKLHUH, M0 KOJIMYECTBY KOTOPBIX YCTYNAeT TOJBKO
MalIuHOCTpOoeHuo [1].

Pecniyonuka benapych nMmeeT pa3BUTYIO MPOMBIILIEHHOCTb
XUMUYECKHX BOJIOKOH M HHUTeW. Ha 1omto cTpaHsl mpuxoauTCs
OKOJIO TIOJOBUHBI o0O0mIero o0beMa MPOHM3BOJCTBA OITOU
npoaykiuu B CHI', a mo otaenbHbIM Buam (MOIMAIQUpPHBIE
BOJIOKHA W  HUTH, [IOJMAKPUIOHUTPUIBHBIE  BOJIOKHA,
BHCKO3Has KOpAHas TKaHb) bemapych SABJISIETCS
MOHOIIOJINCTOM. MOIIHOCTH BCEX MPENNPHUATHH XMUMHUYECKUX
BOJIOKOH M HUTEH pecryOJMKH COCTaBIAIOT mopsiaka 310 Teic.
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T B TOJ. DKCHOPT XMMHUUYECKHX BOJIOKOH U HHUTeH B 2017 T.
noctur 75% BHYTpEHHEro MpOU3BOJACTBA, TaK Kak 00beM HX
npou3BojACTBA B 2,5 — 3 pasza MpeBHILACT MOTPEOHOCTH
benapycu [2].

B 2017 roxy cTOMMOCTHBIA O0BEM HIKCIOPTa XUMHYECKUX
BOJIOKOH M HHUTeH cocTaBuwil okoiao 230 muH. moiwi. CHIA.
Bcero 3a rox Obuto 3KCHOPTHpPOBaHO OKoyio 137,7 ThIC. T
BOJIOKOH u HuTed. Kak cBHUIETENbCTBYeT CTaTHCTHUKA
MIPOU3BOJICTBA, AKCIIOPTAa M UMIIOPTA, €MKOCTb BHYTPEHHETO
pPBIHKa XUMHUYECKHX BOJIOKOH U HUTel B 2017 romy cocraBuia
67,7 Teic. T. [lons umnopTa B notpedbnennu Ommska k 33%, 4to
OOBSICHSIETCSI OTCYTCTBHEM IIPOU3BOJCTBA OTIEIbHBIX BHUIOB
MMITOPTUPYEMBIX BOJIOKOH M HUTEH B CTpaHE.

Bonoxkounnsie MPOU3BOJICTBA — OAO
«MOruIeBXUMBOJIOKHO, 3aBoa «I[Tomumupy, OAO
«Hadrany, OAO «CBeTI0oropcKk XMBOJIOKHOY, IITK
«'pognoXumBonokHo», OAO «I'posHOA30T» NpPaKTUUYECKU
MOJIHOCThIO ~ MPHUHAJIEKAT  TOCYapCTBY M MHPOU3BOMISAT
OCHOBHBIE BHJIBI TTPOTYKIIAH.

OcHOBHasE  MPOMYKUUS — OPEANPUSITHN:  MONUI(UPHBIE
TEKCTWJIbHBIC HUTU, BUCKO3HBIN KOPJ, HETKaHbIC MaTepHabI,
MOJIMATUIIEHOBAS IJIEHKA u n31enus u3 Hee,
MOJIUTIPONUJIICHOBBIE ~ TKaHW, MsTKas YIaKOBOYHAas Tapa,
Inarar, yrjiepo/iHble BOJIOKHUCTBIE MaTeprabl, MPOAYKIIHS Ha
OCHOBE T€PMOCTOMKOT'0 BOJIOKHA apCEHOJI, TEXHUYECKUE TKAaHU
u TPUKOTAXKHBIE MOJIOTHA, MoJIMATUIIeHTepedTanar,
TEPMOAJIACTOIIACTHI, aKpWiIoBbie BoJoKHA TUna Hutpon-C u
Hwurpon-/I.

benopycckue 3aBoabl MO MPOU3BOJACTBY XHMHUYECKHX
BOJIOKOH M HUTEW Pealiu3yl0T CBOIO MPOIYKIMIO HA HKCIOPT U
KOHKYPUPYIOT ¢ MHUPOBBIMH TPOU3BOIAUTEIISIMU aHAJOTUYHOMN
MPOYKLIUH.

[Mommapupnsie (IIDD) BoMOKHA 3aHUMAIOT JUIUPYIOIIHAE
MO3UIIMM HAa MHUPOBOM pblHKE. B  Hacrosimee Bpems
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KPYIMHEUITUMU MHUPOBBIMU TIPOU3BOAUTEISIMU TAKHX BOJIOKOH
spisirorces: Toray Industries, Inc. (SImonus); Toyobo Co, Ltd
(Amonms);  INVISTA  (CIIOA); TWD  Fibers GmbH
(Tepmanus); Performance Fibers Holdings, Inc. (CIIIA); OAO
«Komuteke» (Poccus); OAO  «CBeTnoropck XuMBOJIOKHOY
(Pecnyonuka  Bemapycs); OAO  «MOTrHIEBXHMBOJIOKHOY
(Pecnyosinka bemapycs).

B cTpykType MHpPOBOrO MpOU3BOJCTBA XHUMHUYECKUX
BOJIOKOH mpeoOnanator [IDD (73%), namee cremyror
uemmono3usie (9%), A (7%), MII (5%), MTAH (4%) u
OCTaJIbHBIE (CTIaHAEKC, apaMUIHbIC, YIIIEpOAHbIe U Ip.) — 2%.

[To pacueram cnenuanuctoB 3a 2000-2020 roasl MUPOBOE
MoTpedJIeHNe TEKCTUIBHBIX BOJIOKOH YBEJIIMUUTCS B 1B pa3a H
npeBbicuT 100 MJIH. T B TOJ, MPU 3TOM CIOPOC HA MOTUIPUP
BbIpacTeT B 2,9 paza [2]. CkopocTh yBeNnUYEHUS TPOU3BOACTBA
noNMA(UPHBIX HUTEH 3HAYUTEIHHO OIMEPE’KaeT TEMIIbl pocTa
MPOM3BOJICTBA XJjIomnKa. Eciin B Hayasie ThIcSYeneTHs: ux J0J1 B
o0BbeMe BBIITYCKa TEKCTUIISL ObLTUM IPUMEPHO paBHbI — 110 37% ,
TO ceifuac moauddup cTaid JIUAEPOM C J0Jeil B 00IIe macce
TEKCTUIBHOTO CHIPbsI B 55%, @ Ha XJIOMOK MPUXOJUTCS BCETO
27%. Orta TeHaeHUs coxpaHuTcs u ganee. OOyCIOBIEHO 3TO
TE€M, 4YTO XJIONMOK — arpapHas KyJIbTypa, Ui YBETUYECHUS

obbema MpPOU3BOACTBA KOTOpOH HEOOXOJIMMEI
JIOTIOJIHUTEIABHBIE TIaXOTHBIE 3eMJIM. B cTpaHax — OCHOBHBIX
npousBoauTenen xisonka — Kwrae, Wuauu, Ilakucrane,

V30ekucrane — pacteT KoindecTBo HaceneHus. [loatomy Bcé
0OJbIIE IMaXOTHBIX 3€MeNb OTBOJUTCS IO/ BbIpallliBaHUE
IIPOJIOBOJILCTBEHHOIO  CBIPbS, A HE TMOJ TEXHUYECKHE
KYJbTYpBbI, TAKHE KaK XJIOTIOK.

Nmnopt nonmdpUpHBIX HUTEH Ha ONMKAWIIMX PpBIHKAX
TaK)K€ I[IOKa3bIBaeT €XKEroJHbI pOCT: B TOM 4YHUCIE B
EBpocoroze — 4,6%, B Poccun — 5,1 %. OcHoBHBIMU chepamu
UX TPUMEHEHUS SBJSIOTCS OJ1eXk/1a, JOMAITHUM 1 TEXHUYECKHMA
TEKCTUJIb, aBToMoOmnecTpoeHue. 43% OenopyccKkux HUTEH
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skcnioptupyercs B Poccuto, 23% — B 16 ctpan EBpocorosa, a
21% peanusyercs Ha BHYTPEHHEM PBIHKE.

[IpenmymiecTBa TEXHOJIOTUN MPOU3BOACTBA MOIUI(PHUPHBIX
HUTEW Takue, AOIYCTHM, OOMBKA CaJOHA aBTOMOOMJIS MOXET
OBITh TOJBKO YEPHOTO MM Oenoro IBera, 0e3 aexopa u
LBETHbIX BKpalsieHWHd. Tak BOT: HECTaHJApTHblE HUTU JUIA
ABTOMOOWJIBHBIX CHCHUN HEBO3MOXKHO NPOU3BECTH METOJOM
IpSIMOTO (POPMOBAHMSL, @ TOJIBKO C TOMOIIBIO IKCTPY3HH.

B mnpousBoacTBe ogHOro aBTOMOOWIST — JUISS  OOMBKH
MOTOJIKA, JIBEpeW, CUJEHUW — ucnonb3dyeres 15,5 «r
nonmmdgupHbIX HUTEH. B Poccun  Beimyckaercs npamepso 1,4
MJIH. aBTomMoOmiiell B roa. Jlns obGecnedeHus 3Toro o0Obema
notpelyercs 22 ThIC. T MOTUIPHUPHBIX HUTEH [3].

bubnuorpaduueckuii cnmucox

1. Cunau, O.H. CoBpemeHHBIE TEHACHLUUU pa3BUTHUS
xumuyeckoro kommiekca / O.H. Cunau // DxoHOMHYecKui
OromneteHb HayuyHo-mcciie10BaTeNbCKOrO0  3KOHOMHYECKOIO
MHCTUTYyTa MuHHUCTEpCcTBa 3koHOMUKH Pecybnmuku benapych.
—2015. — Ne6. — C.32 — 30.

2. Cunay, O.H. Benopycckuil ppIHOK XUMHYECKHUX BOJIOKOH U
HUTEeH: cocrositHue M mnpodnemsl pazsutus / O.H. Cunau //
DKOHOMUYECKUM . OroyuteTeHb  Hay4yHo-MccnenoBaTeabcKoro
HSKOHOMHYECKOTO HWHCTHTYyTa MUHHCTEPCTBA OKOHOMHUKHU
Pecny6nuku benapyce. —2017. — Ne5. — C.36 — 45.

3. ~YMHBIE HUTH OENOPYCCKUX XHMHUKOB // DKOHOMHKA

benapycu.— 2017. —Ne4. — C.52 — 59.
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YK 664.0

Kyaun A.Il. Hayud. pyk. Xopesa C. A.

Ucnosib30BaHUe NUIIEBLIX A00aBOK AJIA yJdy4lleHUs
KayecTBa IPOAYKTOB IUTaHUA

BHTY, ®I'/ID, Mmaructpant

C POCTOM HACCJICHUA, YBCINYUIACh HCO6XO,Z[I/IMOCTB B

HapalMBaHUuU MIPOU3BOJICTBA MPOJIYKTOB MMUTaHUS.
[IponoBonbCTBEHHOE (THILIEBOE) CHIPHE SABIAETCS MPOIYKTOM
’KMBOTHOTO, pacTUTEIBHOTO, MUKPOOHOJIOTMTYECKOT0,

MUHEPAIBHOTO0, HMCKYCCTBEHHOTO U OMOTEXHOIOTHYECKOTO
MIPOUCXOKACHUS, KOTOPBIA HCIOJIB3YETCS ISl MPOU3BOJICTBA
(M3rOTOBJICHNS) MUILIEBOM MPOAYKIUH [5].

[TummeBsie 100aBKM — 3TO MPHUPOIHBIC WA HCKYCCTBEHHBIC
BEIIECTBA U HUX COEJUHEHHUsS, CIIELHUATHO BBOJAUMBIE B
MUIIEBbIE MPOAYKTHl B TMPOLIECCE MX HM3TOTOBJICHUS B LETAX
MpUJaHUsI UM OIpPEICIICHHbIX CBOMCTB U YJIYYILIEHHUs KauecTBa

MPOAYKIIHH.
OcHoBHBIE 1€ BBEJICHUS MUIIEBHIX JOOABOK:
®  COBEpIICHCTBOBAHME TEXHOJIOTH MOATOTOBKH,

nepepaboTKH THUIIEBOTO CHIPbS, HW3TOTOBIEHUA, (acoBaHUs,
TPAHCIIOPTUPOBAHUS U XPAHEHUS TPOJYKTOB TUTAHUS;

®  COXpaHEHUE MPUPOIHBIX KAYECTB MUIIEBOTO MPOIYKTA;

®  yIy4IllEHHE OPraHOJICNITHYECKUX CBOWMCTB MHIIEBBIX
MIPOJYKTOB U YBEITMYCHHUE WX CTAOMIBHOCTH MPH XPAHECHUU.

CeromHsi MOXXHO BBIJICIHTH HECKOIBKO MPUYHMH IIUPOKOTO
WCTIONB30BaHMUSI  THIIEBBIX  J00ABOK  MPOW3BOJIUTEISIMU
nutanusa. K HuM oTHOCATCS:

® COBPEMEHHBIE METOJAbl  TOPTOBIIM, BKJIIOYAIOIINE
MepeBo3 MPOAYKTOB MUTAHUS, B TOM YHCII€ CKOPOIOPTALIUXCS
1 OBICTPO YEPCTBEIOMINX, Ha OOJBIIINE PACCTOSHU.
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e  OBICTpO U3MEHSIOINXCS WHAUBHUyaJIbHbIE
IIPEJCTAaBICHUS COBPEMEHHOIO0 NOTPEOUTENsT O MPOAYKTax
IIUTaHMUs, BKIIOYAIOUIME BKYC W IPUBJIEKATENIbHBIM BHEIIHUN
BUJI, HEBBICOKYIO CTOUMOCTb, Y100CTBO HCIIOIb30BAHNUS;

e CO3JaHME HOBBIX BHUJOB  IHUIIM, OTBEYAIOLICH
COBPEMEHHBIM TpeOOBaHUSAM HayKH 0 MIUTaHUU
(HM3KOKaJIOpHIHbIE IPOJYKTHI, aHAJIOTU MSACHBIX, MOJIOYHBIX U
PBIOHBIX IIPOAYKTOB),

®  COBEpLICHCTBOBaHHE TEXHOJIOTUU HOJY4YEeHHUs
TPaJULMOHHBIX U HOBBIX MPOJYKTOB MMUTAHHUS.

bezonacHOCTh NMUIEBHIX 100aBOK OMpEesieTcss Ha OCHOBE
HIMPOKHUX CPAaBHUTEIbHBIX MCCIIEJOBAHUH, NPeATPUHUMAECMbIX
TaKMMH opraHamu, kak O0beJMHEHHbII KOMUTET SKCIIEPTOB 10
numieBsiM gobaBkam (OKOHJ) ®AO — BO3 u Hayunbim
komuteToM 1o npoxaykram nutanus (HKIIIT) Espomneiickoro
Coroza. Mcnonb30BaHue MUIIEBBIX J100AaBOK 3alpeleHo, eclu
OHM HE€ TMpOILIM COOTBEICTBYIOIIYIO IIPOBEPKY M HE
YCTaHOBJICHO MX JonycTuMoe cyrouHoe norpedienue (JACII).

IInmesass gobGaBka TOJLKO TOT[A CYMTAETCs OE30IacHOM,
€CJIN Y HE€ OTCYTCTBYIOT OCTpasi U XpOHUYECKAsk TOKCUUHOCTb,
KaHIIEpOTEeHHBIE, MyTareHHbIE, TEPaTOT€HHBIE u
TOHAJOTOKCHYeCKHe = cBoicTBa. [loaToMy K  NHIIEBBIM
no0aBKaM MPEABABISIOT CTPOrHe TpeOOBaHUS.

I'uruenudeckoe perjaMeHTHpPOBaHUE MUIIEBBIX JO0ABOK B
MPOJAYKTaX U PAlMOHE IMUTAaHUS OCYLIECTBISETCS B YEThIpE
JTarna.

IlepBbiii  »Tam —  OpOBEIEHHE  IPEABAPUTEIBHOU
TOKCUKOJIOIO-TUTUEHUYECKOH  OLIEHKH PErJIAaMEHTUPYEMOTO
XUMHUYECKOI0 BEIIECTBA - MUIIEBON JOOaBKH.

Bropoii sTan nccnenoBaHus — ONpPENEIEHUE MTOPOTOBOM U
MaKCUMaJIbHO HEACHCTBYIOIICH 03bI MHUIIEBOW JO00ABKH IO
00IIETOKCUYECKOMY JIEHCTBUIO.

Ha tperbem sTame uccrienoBanuii 0000IIAIOT pe3yNbTaThI
MIPOBE/ICHHBIX HCCIEIOBAaHUNA U OOOCHOBBIBAIOT JOMYCTHUMYIO
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cyrounyto 103y (ACJl) u momycTumMoe CyTO4HOE MOTpedieHre
(ICIT) nwumeBoi m00aBKH, €€ TPEIeIbHO JIOMYCTUMYIO
konuentpauuto (I1JIK) B nuimeBsix mpogykrax.

UeTBepThlld dTanm — HAOJIIOJEHHWE 3a IMHINEBOW J00aBKOM
(MOHHTOpPUHT),  OCYIIECTBISIEMBI, YTOOBI  HOATBEPAMTH
0€30I1aCHOCTh HCIOJb30BAaHUS M, €CIU TpeOyercs, BHECTH
IIONPaBKy B THTUEHUYECKHE HOPMATHUBHI [3].

B coorBerctBUM ¢ ACHCTBYIOLIMM  CaHUTAPHBIM
3akoHoAarenscTBOM PB nipon3BoacTBO, NocTaBKa, IPUMEHEHHE
U peanu3anys IUIIEBbIX J00aBOK Ha Ttepputopuu Pb
pernameHTupyercsd CaHUTapHBIMU NpaBUIaMH U HOpMaMH [5].
Bce numeBbie n100aBku paszieneHbl Ha 23 (QyHKIHOHAIBHBIX
KJlacca MO0 TEXHOJIOTMYECKOMY Ha3HaueHUIo. UMceo MUILEeBbIX
N00aBOK, pa3pelleHHbIX K MPUMEHEHHMIO B Hallled cTpaHe —
399. 3anpemenusiMu B benopyccuu numieBbIMU Jg00aBKaMu
apisitorest: E103, E106, E111, E121, E123, E126, E130, E181,
E216, E217, E240, E924, E924a.

Jlo6aBku HYMEpYIOTCS B 3aBUCUMOCTH oT
¢yakuonansHoro HazHadeHus. Cepun «E» ot 100 mo 180 —
3TO KpacuTeiau (YCHJIMTEIN WM BOCCTAHOBHUTEIM IIBETA), OT
200 nmo 297 — KOHCepBaHTHI (IOBBIIAIOT COK XpaHEHMS,
CTePWJIM3YIOT M 3aluImaT oT Oaktepuii), or 300 mo 399 —
AHTHOKHUCIUTENN (CIAep>KUBAIOT IpoLecchl OkuciaeHus ), ot 400
no 496 — crabunu3atopbl (COXpPaHSIOT KOHCHUCTEHIHUIO
npoaykra), or 500 mo 585 — smyneraropsl, o 620 g0 641 —
yCUIIUTENN  BKyca M apomara, or 900 wu Bbime —
MIPOTUBOICHHBIE  BEIECTBA,  IJIa3UPYIOIIME  BELIECTBA,
mojcnacTuTenu. Takas  Kiaccu(ukanus OCHOBaHa  Ha
TEXHOJIOTUYECKNX (YHKIUSAX MHUIIEBBIX J00aBOK, a TaKxke
YCJIOBHA, MOCKOJBKY OJIHM M T€ e BeIlecTBAa MOTYT OBITh U
KOHCEpPBAaHTAMHM, U aHTUOKHUCIUTEISIMUA OJTHOBPEMEHHO [5].

OCHOBHBIE IUTIOCHI THIIEBBIX JOOABOK: CHOCOOCTBYIOT
0ojee AMUTEIBHOMY XpaHEHHIO MPOJYKTOB; NPUIAIOT UM
«BKYCHBI BUJI U BKYC»; 00JIaJal0T MOJIE3HBIMU CBOHCTBaMHU.
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Hanpumep, E100 — cHM>kaeT B KpOBU YpOBEHb XOJIECTEPUHA U
CIOCOOCTBYET  IOBBIIIEHHIO  IeMOIJIOOMHAa,  OKa3bIBaeT
ONarompusATHOE BIMSHUE HA IKEIYJOYHO-KUIICYHBIA TpPAKT,
IIPEIOTBPAILACT pa3BuUTHE nuabera, apTpuTa U
OHKOJIOTUYECKHX  3a00JieBaHUIA. OcHoBHbIE MUHYCBI
HEKOTOPBIX IMUINEBbIX J00ABOK: OKa3bIBAOT TOKCHYECKUN
3¢ (deKT Ha OpraHu3M; SBISIFOTCS CHJILHBIME aJUIePTeHAMHU.

IIpy 1Opou3BOACTBE  CBIPbsS, NPEJHA3HAYEHHOI'O  IIPH
W3rOTOBJIEHUS MUIIEBONM MPOAYKLUUHU JUISl JETCKOrO HUTAHMS,
Uie  OCpeMEeHHbIX W KOPMALIMX JKCHIIMH ~3ampelaercs
MIPUMECHECHHUE MUIICBBIX 100aBOK[4].CTOPOHHHUKY TPaHCTEHHOM
OPOAYKIMH peIlaloT Mpo0ieMy IO BBIBEACHHUIO IOPOJ
KpYIIHOTO pOraTroro CKOTa, B MOJIOKE KOTOPBIX CHHXEHa
KOHIIEHTpauusi  B-makrornoOynuHa  (OCHOBHOW  ayjieprex
MOJIOKA) WJIM W3MEHEHO COOTHOIICHHE OeKOB (Ka3eMHOB M
CBIBOPOTOYHBIX MPOTEUHOB) [2].

B Hacrosiiiee BpeMsi OTMEYaeTCsl 3aMETHBIM POCT HOBBIX
TEXHOJIOTUH, CBA3aHHBIX C CO3JaHUEM TPAHCT€HHBIX PACTCHUN U
MOJTy4YEeHHEM Ha UX OCHOBE MUIIEBOM npoaykuuu. B pesynbrare
9TOr0 BO3HMKAET [OCTATOYHO BBICOKAs JOJSI BEPOSTHOCTH
MOMaJJaHusd TEHETHYECKH MOJU(PUIMPOBAHHBIX HHIPEAMEHTOB
(I'MH) B opraausm uenoBeka. [lumeBble HPOTYKTHI,
MOJlyYeHHbIE | IIyT€M TIeHETUYEeCKOM MOoAu(pUKaluu, Kak
MPaBUIIO, TIPOXOJAT Oojiee KECTKYIO OLIEHKY Ha 0e30IacHOCTb,
4yeM TpaJulHOHHbIE NpoAyKThL. Ilpu 3TOM MexmyHapogHOoe U
HallMOHAJIBHBIE 3aKOHO/ATENLCTBA B 00J1aCTH OM00€30MacHOCTH
TpeOyIOT yUUTHIBaTh IPAaBO MOTPEOUTENST UMETh MH(OPMAIIIO
00  MCMOJIb30BAHUU T'€HHO-MHKEHEPHBIX TEXHOJOTUH IpU
MTPOU3BOJICTBE TAHHOT'O MPOIYKTA.

B pasHBIX  cTpaHax  UCHOJB3YIOTCS  pa3IMUHBIC
HOpPMaTUBHblE TpeOOBaHUS B OTHOIIEHUH MapKUPOBKH
npoaykiuu, conepxameir 'MU. B Pecnybauke benapych
MpHUHATAa OE3MOpOroBasi cucTeMa MapKUPOBKHU U UCCIIEOBAHNE
NPOJIYKTOB U3 COU U KyKypy3sl [1].
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Takum oOpazoMm, aHanM3 JaHHBIX 1O HIpodiIemMam
MPUMEHEHUS TMHUIIEBBIX J00aBOK JJs yIy4dlICHHs KadyecTBa
MUIIEBON MPOIYKIMH ITOKa3al, YTO JaHHas MpolieMa HIMpOKO
oOcyxJaeTcsi B HaydyHOH cpene. OTO CBSI3aHO C HOBBIMU
pa3pabOTKaMu 1O BHEIPEHUIO MHUIIEBBIX J100AaBOK B
TEXHOJIOTUYECKHE TMPOLIECChl HM3TOTOBJICHUS KAaueCTBEHHO
LIEHHOI0 IMpOJyKTa, HO M HE MEHEE BAXKHBIMHU SBIISAIOTCA
JaHHBIE IO JKOJOTUYECKOW Oe30MacHOCTH CBIPhS, ‘KOTOpPOE
3a4acTyl0 HE BCErJa ONpaBJaHO JJs HCIOJb30BaHUs, B
YaCTHOCTH O TEHETUYECKH MOAU(DUIIMPOBAHHBIM HCTOUHHUKAM
npoayKkToB nuTaHus. HeoOxomaumo 3HATh  TOKYMEHTHI IO
0€30MaCHOCTH HCIOIb30BAHMS HOBBIX MCTOYHHMKOB ChIPbS IS
[IOJIy4Y€HUs1 KaYECTBEHHO LIEHHOTO MUIIEBOTO MPOAYKTA.
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VK 504.062

Manynenko A. B. Hayu. Pyk. CkypaToBuy U. B.
YcToituyuBoe pa3BUTHE TPAHCIOPTHOM cPephl

BHTY, ®I'/1D, rp. 10203117

OcHoBHO# TIPO0OIJIEMOI1 3arpsi3HEeHUs aTMoc(epHOro BO3Iyxa
rOpoJIOB  SIBIIICTCS ~ aBTOTPAHCIIOPT, BKJIAJM  KOTOPOTO
cocrtaBmgser oT 50 mo 90%. UYwumcimo aBTOMOOHIICH,
3aperucTpUPOBAHHBIX B MaciTabax BCEro MHpa, MPEBBICHUIIO
muuaapa B 2010 roxy. g cpaBHenust: B 1986 1. 3T0 uncio
cocraBimsuio 500 miH. Ha mepBoM MecTe MO KOJIUYECTBY
aBTomoOmiielt Haxonsatcs: Coenunennblie Lltater Amepuku, Ha
KOoTOpble mnpuxoautcs 240 MIIH. @IUHHUIl aBTOTPAHCIOPTA.
Bropoe mecro npunamiexur Hranuu. Anonus, Ppanuus,
BenukoOpurtanus, Kurtait u Maaws takxke Bxomat B 10 ctpan ¢
HauOOJIBIIIMM KOJIMYECTBOM aBTOTpaHcmopra. B PecryOmnke
benapycr oOmiee 4mcno JIETKOBBIX aBTOMOOWJIEH B JIMYHOM
MOJIb30BAaHUM COCTABISET 2 MitH. 950 ThIC. €UHUIL.

Bonbmioe  konm4ecTBO  aBTOMOOWJIBHOTO — TPaHCIOPTa
BBDKUTAET  3HAYUTEIBHOE  KOJMYECTBO  KHCIOpPOAa |
BbIOpackiBaeT ‘B aTMocdepy BBIXJIONHBIE Ta3bl. B cocTase
BBIXJIOMHBIX  TA30B aBTOMOOWIISI cofep)uTcsi okojo 300
3arps3HAOmUX ~ BemecTB.  OCHOBHBIMH  3arps3HSIOIIUMHU
BEIICCTBAMH  SIBJISIFOTCST  OKCHJBI  YTJIEPOJa, YTJIEBOJOPOJIEI,
OKCHJIBI @30Ta, ca)ka, CBUHEII, KaJIMUN, TUOKCU]] CEPHI.

st MePEIBUKEHUS aBTOMOOMIIEH HEOOXOIUMBI
acarbTOBBIE TPACChl, 3HAYUTENHHYIO TUIOMIAAbh 3aHUMAIOT
rapakn H MecTa IMapKOBOK. TpaHCHOPT Takke SBISACTCS
HMCTOYHHUKOM IIIYMOBOTO 3arpsi3HEHUSI.

CHIKEHNE OTPHIIATEIHHOTO BIUSHUS aBTOTPAHCIIOPTA Ha
OKPYXAIOIIYI0 Cpeay BO3MOXHO OCYIIECTBUTH pPa3HBIMHU
croco0amu:
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— IIOBBIIICHHE IICHBI HA aBTOMOOUJIN;

— COKpAIllCHHE YHCJIa JIMYHBIX aBTOMOOWJICH M 3aMeHa UX
BEJIOCHIICIAMH;

— BXOJ U BbE€3J] B ONPEICIEHHBIC 30HBI TOJBKO MElIeX0aamM
U JTIOASM Ha BEIIOCHUIISIAX;

— YCTaHOBJICHHUE KaTaJuTHIECKOTO HEWTpanu3aTopa.
Heiitpanuzatop cHMXaeT Takue BBIOPOCHI, KaK YrapHBIM Tas,
YIJIEBOAOPOJbI, a TaK K€ OKCHAbl a30Ta - BEIECTBa,
BBI3BIBAIONINE 00pa30BaHUE CMOTA U KHCIOTHBIX JOXKACH;

— DKOJIOTMYECKH OPUEHTUPOBAHHON HAJIOIOBOM CHCTEMOM;

— OTKa3 OT  JBUraTeled  BHYTPEHHETO  CrOpaHMs.
PazpaboTka anexTpomMoOuMiIei, aBTOMOOWIICH Ha BOJIOPOIHOM
TOILIUBE, MOJICIICH COJIHIIEMOOMIICH;

— yHOpaBlieHUEM MPOOEroM JTUYHBIX aBTOMOOMIIEH;

— TIOBBIIICHUEM POJIH OOIIECTBEHHOTO TPAHCIIOPTA;

— YTHJIM3AIHEH CTapbIX aBTOMOOUIICH.

OnHuM W3 HETAaTUBHBIX BO3JAEHCTBUI aBTOTPAHCIOpPTa Ha
OKPYXAIOIIYI0 Cpely SBIAETCS MOTpeOJIeHHe MCKOMaeMbIX
BHJIOB TOTUTMBA TaKUX, KaKk OCH3MH, TU3eNb (COIsIpKa), ra3, mnap.

buoguzenr — pa3HOBUAHOCTH OHOTOIUIMBA HAa OCHOBE
pacCTUTENBHBIX Macell, KOTOPbIA MPUMEHSETCS KaK B YHUCTOM
BUJE, TAK M B KaUECTBE PA3JIUYHBIX CMECEN C JHU3EIbHBIM
TOININBOM. bBHOmHM3EIr — DKOJOTHYECKOE TOIUIMBO  JIJIS
TPaHCIOPTA: B CPABHEHHUH C OOBIUHBIM JAU3EIBbHBIM TOILTUBOM
OH TOYTH HE COJEPKHUT CEPbl M IMPHU HTOM IOJBEPracTcs
MPAKTUYECKH MTOJIHOMY OMOJIOTHYECKOMY pachamy.

BroTonnuBo, MOJydeHHOE W3 BOJOPOCIEH - HOBBIM BHUI
albTEPHATUBHOIO TOIUIMBA. PaccMaTpuBaTh BOJOPOCIH B
kagyectBe OmororumBa ctai B CHIA u Somonmn. OmanMm u3
IJIABHBIX 3JIEMEHTOB CTaja 3BIJICHA 3eieHas. [IpuHiun padoTh
JIBUTATENIs HAa BOJOPOCISIX OCHOBBIBAETCS HA THUEHUHM 3THUX
BOJIOPOCIIEN, B PE3YJbTAT€ KOTOPOTO BBIJICISIETCS METaH,
KOTOPBIM HMCHOJIB3YETCAd B KA4€CTBE OCHOBHOTO TOIUIMBA JJIA
MPUBEJICHUA B IBU’KEHUE MAILIUHBI.
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VJIK 504.03

Mareiiko H.B. Hayu. pyk. Pogskun O.U.

IIpumenenne cranpapros ISO 14040 kak nuHCTpYyMeHTA
AJIsl OLleHKH BO3/1eiiCTBHSA *KM3HEHHOT0 IINKJIA MPOAYKIMH
HA OKPY/KAIOUIYIO Cpeay

BHTY, ®I'/13, maructpaut

[Iprnumnnoit JKOJIOTMYECKOI0 Kpu3uca ABIACTCS
XO34MCTBEHHAs] JESATEIbHOCTh 4YEJIOBEKa, ~OCHOBHas LElb
KOTOpOI — MPOU3BOJCTBO Pa3IMuHON Mpoaykiuu U yciayr. Ha
NPOTSHDKEHUM ~ CBOETO  KU3HEHHOIO. LHMKJIA  IPOIYKThI
HEOJIHOKPaTHO BHOCST BKJaJ B 3arpsi3HEHUE OKpY)Karollen
cpenbl. Cerogast meron OueHku >xuzHeHHOro 1ukia (OXII)
wm Life Cycle Assessment, (LCA) — omuH W3 Bexynux
MHCTPYMEHTOB 3KOJIOTMUYECKOr0 MEHEe)KMeHTa B EBporneiickom
col3e, OCHOBaHHbIN Ha cepun ISO-cranmaproB u
IIPEHA3HAYEHHBIA JUIsl  OLEHKH 3KOJOr0-KOHOMHMYECKHX,
COIMAJIbHBIX aCIEKTOB M BO3AEWCTBUI Ha OKPYKAIOLIYIO CPELY
B CHCTEMAaX NMPOU3BOACTBA ITPOIYKIUU U YTUIU3ALUN OTXO/0B.
VYHuBepcanbHblii ‘B cBoeM poae meron OXKL[ ucnonb3yror
IIPAKTUYECKH | BO. BCEX OTPACisIX IPOMBIIIJIEHHOCTH, B
YaCTHOCTH B MAaIlMHOCTPOEHUH, CTPOUTENILCTBE, JIEKTPOHHUKE,
TPaJULIMOHHON U albTEPHATUBHOW SHEPreTUKE, NPOU3BOJCTBE
MOJINMEPOB, NPOAYKTOB NHUTAHMS, AW3aiiHE MNPOIYKIUH U
YTHIU3aLUN OTXOJI0B.

B pamkax TtepmuHonormm craHmaptoB ISO cepum 14040
JKU3HEHHBIM LUK IIOHUMAeTCs KakK I10CJIEN0BaTEIbHbIE U
B3alMOCBSI3aHHbIE CTaJMM TMPOAYKIIMOHHONH CHCTEMBI OT
IIOJIYYEHUSI ChIPbsi WIM TIPUPOJIHBIX PECYPCOB 10 KOHEYHOIO
pa3MenieHns B OKpyXxaromieil cpexe. B auTepatype,
nocesmeHHon  Bompocam  OXII, g onucaHua uaeu
KU3HEHHOTO IIMKJa HCMOJb3yeTcd OOpa3HbIi TEPMHUH «OT
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KosbiOemn 1o moruwis» (“from cradle to grave”). To ectb npu
OLIEHKE >HM3HEHHOI0 IMKJIA PAcCMaTPUBAIOTCS HE TOJIBKO
ATanbl MPOM3BOJCTBA MPOAYKIUH, HO M CTaguH J0OBIYH
IPUPOJHBIX PECYPCOB, H3rOTOBIEHUS MOJy(padpUKaToB, a
TaKXKe €€ TPAHCIOPTHUPOBKA IOTPEOUTENIO, HCIOIb30BAHUE,
pa3MenieHue oTxoa0B [1].

OXIL] sBuseTcss UTEpaTUBHBIM METOJOM — TO €CTh BCE
pa®OThl  BBINOJNHAIOTCA  MapajuleIbHO €  HENPEepPhIBHBIM
aQHAJIM30M TIOJYYEHHBIX PE3YJbTaTOB U KOPPEKTUPOBKOMN
OpEebIAYIIUX  3TaloB. OXIL[  nosBosser - cHenarhb
«MIPO3PAaYHBbIMY» >KU3HEHHBIH IYTh HCCIEIYEMON IPOAYKIIHH,
obyieryaer JOCTyl K KaXJAOMY 3BEHY  HPOJAYKLHOHHON
LIENIOYKH, JAET BO3MOXHOCTb YIPABJIATh U U3MEHATH UX, U, KaK
CIIe/ICTBHE, MOBBIIIAThH pecypcHYIO 3¢ (EeKTUBHOCTh
MIPOM3BOJICTBA M  MHUHUMM3UpPOBaTh = BO3AEHCTBHE  HaA
OKpY’KaloIlyIO Cpeay.

[Ipencrasnss co0oii KOJIMYECTBEHHYIO OLICHKY
sKosiorudeckoro  BosneictBus, ~ OXIL[  moxer  ObITh
WCIOJIb30BaHa I YJAYYIICHHS = SKOJIOTMUECKHUX AacleKTOB
MPOAYKIMM Ha Pa3IUYHBIX CTaJusAX €€ JKU3HEHHOIO IUKJA.
OHa MOXET MNpPUMEHATHCS Ha YPOBHE OpraHu3aluu Mpu
CTPaTErnueCcKoOM IIJIaHUPOBAHUH, IIPOEKTUPOBAHUHU
MPOAYKIMK; TMpH. Pa3pabOTKe CHUCTEMBI OSKOJOTHYECKOIO
MEHEIKMEHTA, JKOJIOTMYECKON IOJMTUKH HPEIIPUITHS; Ul
1ene IKONOTUYECKOr0 MapKeTHHra MpOAyKIuH, (Hampumep,
JUI TIOJIy4eHMsI 3HaKa HKOJIOTMYecKoil mapkupoBku) [2]. B
oOmieM BHJAE CTPYKTypa ONMCAHUS JKU3HEHHOTO IMKJIa
IIpe/icTaBIcHa HAa PUCYHKE 1.

UccnenoBanme mocpeacteom OXI[ Brmrowaer B cels
4EThIPE CTaJUU:

1) craguto onpeneneHus e U 00J1aCTH UCCIIeIOBAHMUS;

2) cTaauio MHBEHTApU3alMOHHOTO aHAIIN3A;

3) cTanuio OLIEHKU BO3AEUCTBHUS, a TAKXKE

4) cTaguio HHTEPIPETALUH.
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Pucynoxk 1 — CtpykTypa onucanust XKU3HEHHOTO IIMKJIA

O6nacts npumenenust OXL, Bkitouas rpaHuIly CUCTEMBI U
YPOBEHb JE€TAIU3ALNH, 3aBUCUT OT IPEIMETa UCCICIOBAHUS U
MpeIHa3HAYEeHHOTO0 HCIHOJIb30BaHUA. [yOMHa u mMpoTa
oxBara OJXXL] MOryT 3HaYMTENBHO OTJINYATHCSI B 3aBUCHMOCTH
ot nenu koukpetnou OXKII.
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Cranus MTHBEHTAapU3aLUOHHOTO aHAJIN3a )KU3HEHHOTO IIUKJIIa
(MAXKIL) mnpeacraBiaseT coOOW KOJWYECTBEHHYIO OICHKY
BXOJIHBIX/BBIXOJJHBIX TOTOKOB m3y4aemMon cucrteMbl. OnHa
TaKk)ke BKJIIOYaeT B ceOsi cOOp JaHHBIX, HEOOXOIMMBIX IS
JOCTHKEHHS 11€JIM KOHKPETHOTO MCCIIEIOBAHUS.

Cranus oneHKH BoznercTBHs sku3HeHHoro mukia (OBXKLI)
— 1petbs cragus OXL. Lensro OBXL siBnsiercs nmosydeHue
JOTIOJIHUTENBHOW — MH(OpPMALMM, T[OMOTAIOLIEH <OILEHUTDH
pe3ynbratel MAXI] B OTHOIIEHHH NPOIYKIIMOHHON CUCTEMBI,
YTOOBI JTy4Ille TOHATh UX SKOJOTHYECKOE 3HAYCHHE.

WNurtepnperarus JKU3HEHHOTO [HKJIa SIBJISIETCS
3akimounTenpHo  craguern  OXL[, B  x0ae  koTopoi
obobmatorcsi u obcyxmatorcs pesyiabratel MAXKL] w/mmm
OBXI] ¢ menbro BbIpaOOTKH 3aKIIOUYCHUN, PEKOMEHIAIUNA |
MIPUHATHS PEIICHUS] B COOTBETCTBUH € MOCTABICHHOU IIEJIbIO U
yCTaHOBJICHHOHN 00JacThiO HccenoBaHus [3].

Merononoruueck HamOOJEE CIOKHBIM ATANlOM SIBIISETCA
OLICHKa BO3JICHCTBUS Ha NPOTHKEHMU >KM3HEHHOTO IIHKJIA.
Cnoxnocte OBXIl 3axirouaercs B HEOOXOIUMOCTHU
CpPaBHEHUS MEXIy COOOH Pa3HOIUIAHOBBIX 3KOJOTHYECKHX
BO3JICUCTBUH, UTO TpeOyeT 000O0IICHUS WHBEHTAPU30BAHHBIX
MMOTOKOB BELIECTB WJIM SHEPTUU CO CXOKUMH SKOJIOTUYECKUMU
BO3JEHCTBUSIMH B KATETOPUHU BO3JECHCTBHUSI.

Hns nposeneans OBXI] paspaborano Oonee gecarka
METOAO0JOTUYECKHX MOX010B [4]. PaccmoTpuM oauH U3 HUX —
METOH 3KOUH]IUKATOPOB, MPEAI0KEHHBIN HEMELKOU
Oenepanpuoit Ciayx60it Oxpyxatomenn Cpenst [5]. laHHBIA
MOAXOJI COOTBETCTBYET TPEOOBAaHUSAM  MEXAYHAPOIHOTO
craggaprta [SO 14042:2000.

OueHka BO3JIEHUCTBHS Ha MPOTSIKEHUU KU3HEHHOTO IMKJIIA
HaYMHAETCS C BBIOOpA KaTerOpHil BO3ICUCTBHS (PUCYHOK 2) Ha
OCHOBE aHalM3a [PUYUHHO-CIIEJICTBEHHBIX MEXaHU3MOB
HETaTUBHOTO BO3JICUCTBHS AHTPOIIOTEHHOW NESITEIbHOCTH Ha
OKPY’KaIOIIYIO Cpemy.
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Bbibop KaTeropuit BO3aencTema

'

YBA3bIBaHWE NHBEHTAPM3ALMOHHbIX JaHHbIX C BO3,EI,EI‘/'ICTBVIHMVI Ha OC

'

Pacuet uHguKaTopoBs Bo3aencTema Ha OC

Pucynok 2 — Crpykrypa OBXIL]

Crnenyromui

oTaIll
HWHBCHTAPU3alIUOHHBIX

OBXI[  —

JaHHBIX C BOS)IGfICTBH?IMPI

YBA3BIBAHUC
Ha

OKpyKaromyro cpeny (knaccupukanusi) — TpeOyeT YeTKoro
YSCHEHHS HKOJOIMYECKHUX IpoOJIeM Ha OCHOBE PE3YJIbTaTOB

MNAXI] (tabnuma 1).

Tabmuma 1 — Ilpumep mnpucBoenus pesynbratam WAXI]
KaTEropuii BO3JICUCTBUSA

KaTteropuu Bo3peicteuna

MapameTpbl UHBEHTAPU3aLLMOHHOIO aHaN3a

MapHWKoBbIN 3dhdeKT

BbI6pOCHI YFIEKMCAOrO ra3a, MeTaHa, 3aKUCK a3oTa

Bbibpochl Bblibpocbl meTaHa, popmanbaernga, 6eHsona, J1OC
boToOKCHAAHTOB

JBTpodMKaLMa noys BbI6pOCbI OKCMA0B a30Ta, aMMMaKa
3BTpOodUKauma Bblbpocbl pochopa, ammoHus, HuTpaTo., XMK
BOA0EMOB

3akucneHue cpesbl

Bbibpocbl  gBYOKUCH
X/I0PUCTOrO  BOA0POAA,
amMmMmaka, CepoBoaopoaa

cepbl, OKCMAOB a30Ta,
dTopUcTOro  BoAopPOAa,

MoTpebnexue Pacxos HedTH, NpuMpoaHOro rasa, yras, »Kenesa,
NPUPOAHbIX Ppecypcos BOAb!, APEBECUHDI, 3eMe/IbHbIX PECYPCOB 1 Ap.
ToKcuyeckoe BblBpocbl  MblAW, OKUCM YrnepoAa, MbllbAKa,
BO34eNCTBME Ha CBMHUA, KagMu1s, XpOMa, HUKeNA, ABYOKUCHK cepbl,
YyenoBeKa 6eH30/1a, ANOKCUHOB

ToKcuyeckoe Bbl6poChI amMmMMaKa, OBYOKMUCH cepbl,
BO34eWCTBME Ha CepoBOAOPOAa, OKCMAOB  a30Ta, aMMOHWUSA,
opraHnsmbl X710pUA0B

O6pasoBaHMe O0TX0A08 O6pasoBaHne  6bITOBbIX M MPOMbILIEHHbIX

OTX0A0B pPa3HbIX K/AaCcCOB O0OMaCHOCTH,
NUN10B OYUCTHbIX COOpy)KeHVIﬁ

LLNAKOB,
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Knaccudukanuss mnpenocTaBiasieT BO3MOXKHOCTH —pacyeTa
UHAMKATOPOB  BO3JCHCTBUS Ha  OKPYXKAWOILYI0  Cpeny,
9KOMHAMKATOpoB. Hampumep, B KauecTBe SKOMHAMKATOpa B
KaTeropuu Bo3jecTBus «Pacxoll sHEpreTHYecKUX pecypcoB
MO’KET HCII0JIb30BAThCS ONPAaHUYEHHOCTh SHEPrOHOCUTEINEH, B

KaTeropuu BO3JEHCTBUS «IBTpopUKalus» — TMOTEHIHA
IBTpOUKAIIMKA OTACIBHBIX 3arps3HUTENCH, B KaTEroOpuH
BozzeiicTBusl  «llapHukoBbli  3ddekT» —  MmoTeHHuaI

r100aIbHOTO IMOTCIICHHS.

Meton OXI[ maxoauTcs Ha paHHEW cTaaud paspabOTKH.
Hekortopsie cocraBmsironme MeToja, HampuMep, OLICHKa
BO3JICUCTBUS, HAXOAATCS HA CTAJWU CTAHOBJICHMS, MO3TOMY
HEO0OXOIMMO TMPOJIeNaTh 3HAYUTEIBHYIO PAaOOTy U HAKOIHTH
MPAKTUYECKHUH OMBIT, YTOOBI MEPEUTH K CIEAYIONIEMY YPOBHIO
npaktudeckoro npumenenus merona OXKILI. Takum oOpazom,
B&XHO TIPaBWIbHO HWHTEPIPETUPOBATh M COOTBETCTBEHHO
pUMeHsITh pe3yapTaTsl OXLI.

bubnuorpaduuecknii cnucox

1. CTb HUCO 14040-2000. DKOIOTHYECKUH MEHEIKMEHT.
ABanus >XxU3HEHHOT O IMUKIIA. HpI/IHIII/IHI)I 1 OCHOBHAasA CXeEma.

2. Gotzea U., Pegasb P., Schmidta A. Life Cycle Engineering
and Management — Fostering the Managementorientation of
Life Cycle Engineering Activities / Procedia: CIRP. —2017. —
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3. IlputyxanoBa O.A. OueHKa 3KOJIOTHYECKOTO BO3JAEHCTBUS
)u3HeHHoro  1ukina  mpoaykuum/  O.A. Iputyxkanosa//
Bectank — 2014. — Ne9. — C. 39-40

4. Schaltegger S., Sturm A. Okologieorientierte Entscheidungen
in  Unternehmen. Okologisches Rechnungswesen  statt
Okobilanzierung. Bern, Stuttgard, Wien, 2004.

5. Umweltbundesamt. Okobilanz fur Getrankerpackungen.
Texte 52/95. Berlin, 2000.
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VIIK 621.382

Metenbckuit A.M. Hayu. pyk. Jlanténok C.A.
JkoJiornyeckue acnexkrsl npeanpusatus OAO «MHTerpam»

BHTY, ®I'/ID, rp.10203116

OT  TOpOM3BOJACTBEHHOM  JEATEIBHOCTH  PAa3NUYHBIX
OPEANPUATHA OT pa3sHbIX MCTOYHUKOB B BO3AYX ITOCTYHAIOT
TBEpJIbIC YACTHIIBI PA3IMYHOTO cocTaBa W pasmepa. KpymHsie
TBEpJbIC YACTUIBI B BO3AyXE, HANpUMEp, IMOSBISIOTCS B
pe3yabTaTe CTPOUTENBHBIX PadoT, M3HOCA JOPOKHOIO MOJIOTHA
U mMH. Menkue TBepble YacTUIBl — MPOAYKT CrOpaHUs
JPEBECHHBI, YIJI WIA JPYroro OpraHMYecKOro TOIUIMBA, a
TaKke pe3yiIbTaT MPOMBIIUICHHBIX MpOIeccoB. M3mepstoT
o0111ee KOJIMYECTBO YaCTHIl U UX MacCy. OTAETbHO YUUTHIBAIOT
KPYIHBIE M MEJIKHE YacTHUIIBl — auaMeTpoM meHee 10 u MeHee
2,5 MKM COOTBETCBCHHO.

O30 (O3) oOpasyercss B armochepe B pe3ysbrare
(OTOXUMHUYECKUX PEaKIHi B TIPUCYTCTBHHA OKCHJIOB a30Ta U
JETY4UX OpPraHUYECKHX COETUHEHUM.

Okcun yraepoga (CO, yrapHbeiii ra3) oOpasyercs B
pe3yabTare HEMOJIHOTO CrOpaHus MCKOMAeMOro TOIUIMBA IPH
HE/IOCTAaTKE KUCIIOPO/ia M HU3KOH TeMIepaType.

JHuokcun azora (NO2) oOpasyercst B mpolieccax CropaHusi —
npu . o0orpeBe, BHIPAOOTKE  INEKTPOIHEpruu, padorte
nurateneil. Ero BbICOKMe KOHIIEHTpaluu B aTMmocdepe
CBSI3BIBAIOT CO CHIDKEHHEM (YHKIUU JIETKHX. Takke Wu3
JAMOKCHAA a30Ta B arMocepe oOpa3yroTcs MEJKUEe TBep.ble
JaCTHUIIBI U a30T.

Huokcun ceppt  (SO2) oOpasyercs mnpu  COKHTaHUHU
HCKOITAaeMbIX BHUIOB ToruiMBa (yrigs U HedTH) Ajis 0OorpeBa
JIOMOB M B aBTOMOOWJISX. DTO BEIIECTBO MOXET BIMATH HA
IBIXaTeNbHYI0 CUCTeMy W (YHKIMHM JIETKHX W BBI3HIBATH
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paznpaxeHue r11a3. B JOHM C TOBBIIIEHHBIM YPOBHEM
KOHIIEHTPALUU SO, BO3pACTAET YUCIIO Clly4yaeB
TOCMIUTANIM3AIMHA C OOJIE3HSIMH Cepllla U CMEPTHOCTh. [lpm
coequHennn SO, ¢ BoIOil oOpa3yercs CepHUCTas KHUCIOTa,
KOTOpasi SIBJISIETCS OCHOBHBIM KOMITOHEHTOM KHCJIOTHBIX
JOXKJIEH.

@deHon  comepKHUTCS B BBIOpOCAX — MPOMBINUIEHHBIX
MIPOU3BOJICTB, BBIXJIOIHBIX ra3aX, CHUrapeTHOM JbIMY. OITO
BEIIECTBO OKA3bIBAET OOIIETOKCUYECKOE JCHCTBHE, BBI3LIBAET
HapylIEHUs JEITEeIbHOCTU CEepPAEYHO-COCYIUCTON CUCTEMBI,
pa3apakaroe JeMCTBYET Ha KOXKY.

ToJyosbl M KCUJIOJIBI ITOCTYIIAOT B OKPY’KAIOIIYIO CpEAy CO
CTOYHBIMH  BOJAMH  IPEUMYILIECTBEHHO  IPEANPUATHIA
HedTenepepabaThIBaIONICH U XUMUYECKON

beH30n1 B OKpYyXarlIllylo cpely HOCTYNAeT CO CTOYHBIMU
BOJAAaMM M  Tra3000pa3HBIMHU BBIOPOCAMH  MPOHU3BOJCTB
OPraHUYEeCKOTO  CHUHTE3a, HE(MTEXUMUYECKUX, XUMHKO-
(hapmaleBTUUECKUX MIPOU3BOJCTB, MpeAnpUITHI o
MIPOU3BOJICTBY MJIacTMAcC, B3PBIBUATHIX BEILIECTB,
MOHOOOMEHHBIX CMOII, JIAKOB; KPACOK U UCKYCCTBEHHOU KOXKH.
Ha pucynke 1 mpencraBieHO coOAepKaHHE HEKOTOPHIX
3arpsI3HSIONIMX BEHIECTB BO3JyXe KPYIHBIX OEIOopyCCKUX
ropojioB. Ha kapTax moka3aHbl CpeIHETOJ0BbIC KOHIIEHTPAIIH
BemectsB B 2016 1., BBIpaXEHHbIE B MPOIEHTaX OT
MaKCUMAJIBHBIX TPENETbHO-A0MYCTUMBIX 3HAUYCHUU (CHHUM
[[BETOM 0003Hau€Ha HOPMA, KPACHBIM — MPEBLIIICHUE HOPMBI).

Kommanusi «HTErpan» SBISETCS OJHUM U3 OCHOBHBIX
HIPOU3BOAUTENEN HMHTETPAJIbHbBIX CcXeM (UMC) u
xuakokpucramndeckux uuaukatopoB (PKKU) u Bemmyckaer
6onee 2200 Twnmos WMMC, 800 THUIOB JUCKPETHBIX
oJynpoBOMHUKOBBIX TiprOopoB, 200 tumoB XKW wu 80
HAMMEHOBAHUM  M3JEIUMM  DJIEKTPOHHOW  TEXHUKH  JUIS
MEIAUIMHBl M KOHTPOJISL 3/I0pOBbs, OaHKOBCKOW cQephl,
TOPTOBJIH, CEILCKOTO XO3sIMCTBA U JP.
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Pucynoxk 1 — Conep:xanue 3arpsi3HSIONINX BEIIECTB
B BO3/IyX€ KPYIHBIX OETOPYCCKUX TOPOJIOB.

OCHOBHBIM OOBEKTOM 3arps3HEHUsI OT MPOU3BOACTBEHHON
NEeSTeIbHOCTH TPEANPUATHS SBISETCS aTMOCQEPHBINA BO3AYX,
T. K. IOpeanpusTHe padoTaeT, B OCHOBHOM, C XUMHMYECKHUMH
peaktuBaMu. J[1 OYMCTKHM BBHIOPOCOB B HACTOSINEE BpeMs
UCTOJIB3YIOTCS HOHOOOMeHHbIe (huinbTpsl THIIA PUD (prcyHOK
2). OWIbTPHIC HOHOOOMEHHBIM (UIBTPYIOIIUM MaTepHUaIOM
IIPEIHA3HAYEHBI JUIsI OYMCTKU BO3/1yXa OT TOKCHUYHBIX I'a30B U
MApOB, a3p030JI€H KHUCIOT, IIETOYEH M COJIE B BBITSHKHBIX,
IIPUTOYHBIX U PELUPKYJISALUOHHBIX CHUCTEMAaX XMMHUYECKOM,
MAallMHOCTPOUTEIBHOM, AJIEKTPOHHOM, METAJLTypru4ecKoin
HPOMBIIIIEHHOCTH. VIX MOXHO 3(ppeKTUBHO UCTIOIB30BATh IPU
IIPOU3BOJCTBE CTPOUTENBHBIX MAaTEPUAIOB M B  JPYTUX
OTpacisiX MPOMBIIUIEHHOCTH. OTH (UWIBTPHl HE HMMEIOT
aHasnoros B ctpa”ax CHI'.
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Pucynok 2 — MonooOMeHHbli ¢punbTp Tuna PUD

OuncTka BO3AyXa M Ta30B B MOHOOOMEHHBIX (HIBTpax
OPOUCXOIUT B pe3yJdbTaTe XHUMHUYECKHX pPEaKIUHd MEXIY
MOJIEKYJIaMH  Ta30B, a’po3oyied U (QYHKIHMOHAIBLHBIMU
rpymIaMd MOHOOOMEHHBIX BOJIOKHHUCTBIX MarepuanoB OubaH,
SIBIISTFOIIUXCSI OCHOBOW (DMITBTPYIOIIHUX DJIEMEHTOB.

bnarogapss =~ XMMHYECKOMY  CBA3BIBAHHIO  TOKCUYHOH
MpUMECH HOHOOOMEHHBIMU (DUIBTPYIOMIMMH MaTepUaIaMu
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nocruraercsa Bbicokas (90-98%) cremeHb OYMCTKH, HE
3aBUCANIAS OT KOJICOAHMM KOHIICHTPAIIMK 3arps3HSIONIECTO
KOMITOHEHTa U CKOPOCTH BO3JYIITHOT'O IIOTOKA.

Perenepanus ¢uiabTpyromero mMarepraia OCYIIECTBIISETCS
BOJOM WJIM pPacTBOPOM COOTBETCTBYIOIIETO pearcHra B
ABTOMATHYCCKOM WJIM PYYHOM pexuMax. PereneparmoHHbIC
pacTBOPBl IUPKYJIUPYIOT B YCTAHOBKE JIO0 HACBIIMICHHUS HX
M3BJIEKaeMbIM KOMIIOHEHTOM, TIOCJIC Yero B BUJIE HEHTPATBHBIX
Coleil  MOTYT BO3BpamiatbCsi B  NPOU3BOACTBO  HIIU
HaIPaBJISATHCS HA YTHIIM3AIUIO.

D} GhEeKTUBHOCT, OUYMCTKH BEHTHUJISLIMOHHOTO BO3JyXa OT
TaKuX 3arps3HSAIONIMX BEIIECTB, KaK TPHAITWIAMUH, (eHo,
dopmanbaerun, (GpypuioBblld croupT, (Gypdypoa cocraBiser
96-99,9%; n3ouMaHaThl, METAHOJI, ITHAHU/IBI, KCUIJIOJ, TOJIYOI,
OyTuialerar, STHJALETaT, akpoyienH, amvmuak — 70-96 %;
CMOJIUCTBIE BKIFOUEHHS OKPACOYHOro a3po3oist — 99,9%.

bubnuorpadudeckuii ciucox

1. Undpopmanuss o xommanum OAO «MHrerpan» obmue
CBEZICHHUS. ONEKTPOHHBIN pecypce
https://integral.by/ru/about/history. ara nocryma 07.05.2018
2. Nudopmarusi- 0 BbIOpocax BpPEIHBIX BEIIECTB B BO3AYX.
Caiit MuHucTepcTBa MPHUPOAHBIX PECYpCOB U OXpaHbl
OKpyKatomierd  cpenbl  http://minpriroda.gov.by/ru/vozduh/.
Hara noctymna 07.05.2018.

3. DnekrponHbli  pecypc  http://www.belstat.gov.by. Jlara
noctytia 07.05.2018.

4. DuexTpoHHBIN pecype http://ru.wikipedia.org. /lata nocrymna
07.05.2018.
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VJIK 553.973

MexpsakoBa A.O. Hayu. pyk. bacanau U.A.
OCHOBHbIE HaNlpaBJIEHUS UCI0JIb30BaHUSA callpornesis

BHTY, ®I' 13, rp. 10203115

benapycb oTHOcUTCS K cTpaHaM, He OO0JaJarollluM B
JOCTaTOYHOM Mepe COOCTBEHHBIMH pecypcamy IICHHBIX YA U
BBICOKOKQUECTBEHHBIX TOPIOYMX MCKOMAEMBbIX, < Ha - KOTOPBIX
Oazupyercsi ~ COBpeMEHHas  TsDKelass W XHMHYecKas
IPOMBIIUIEHHOCTb. B ycnoBusx Haieil pecryOinMKU OCHOBHOM
MECTHOW CBHIpEBOM 0a30i Ui pPa3BUTHS MPOMBIILIIEHHOCTH
MOT'YT CIY)KUTb 3HAQUUTEJIbHbIE 3amachl JPEBECHUHBI, KaJUHHON
COJIM, TIECYAHO-TPAaBHMHBIX MaTE€pHANIOB, OTIOXKEHHS Topha u
carpornessi, HaKOIMBIIMECsS B TEUEHUE ThICSUENETHH B OooTax
u o3epax. Pecypchl MpakTHUecKW HE TPOHYTOTO YEJIOBEKOM
carpornesst B o3epax M OOJOTHBIX MAacCHBaX COCTaBISIOT Oosee
4 mipa. M.

Canponens (0T rpey. sapros — rHUION U pelos — ui, rpsssb)
NpPEJCTaBIseT  COOO0H  WIMCTBIE  OTJIOKEHHS  INPECHBIX
KOHTMHEHTAJIbHBIX  BOJOEMOB (pUCYHOK 1), cozaepkaiiue
ceoimie  15% (mo Macce) OpraHUYecKWX BEMIECTB —
COEMHEHU, BO3HUKIIINX U3 )KUBOTO BEIIECTBA UIIU MPOTYKTOB
€r0 KU3HEACATEIbHOCTH.

PO O

CArMPOIMESIb — 10 000

BUNOAOTUHECKON

%ﬁ‘.um.. SR
Pucynox 1 — Otnoxxenust campornen
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[Ipy MeHbIIEM COACPNKAHWHM OpPTraHUYECKHX BEIIECTB
OTJIOKEHHSI OTHOCST K MHHEPATbHBIM HiiaMm [1].

OceBmas Ha 1HO OmMoMacca MmojaBepraeTcss OMOXUMHUYECKON
U MHUKPOOHOJIOTHYECKON TepepaboTke (0COOCHHO aKTHBHO B
BEPXHEM CJIO€, HaceJIEHHOM HauOOJBbIIUM KOJIUYECTBOM
a’poOHBIX OakTepuii). B pesynbTaTe GU3NUIECKUX, XUMHUECKIX
U OHMOJOrMYEeCKMX MpPOIECCOB campornenb oOoramaercs
MUHEPATBbHBIMH MaKpO- ¥ MHUKPO3JIEMEHTaMHU, OHOJOTHYECKH
AKTUBHBIMHM  BCIIECTBAMU. B  €CTECTBEHHOM  COCTOSHUU
campornenyd CHUIbHO OOBOJHEHBI, UMEIOT BHJ >KEIe00pa3HOn
WJIY 3€PHUCTOM MacCCBI.

B 3aBucuMocTH OT coaep:kaHHsl OTJEIbHBIX OPTaHUYECKUX
U HEOPraHWYEeCKHX KOMITIOHCHTOB IIBET OBIBACT OJMBKOBBIM,
4EPHBIN, Cephlif, TOIyOOBATHIN, PO30BBIM WM JaXKe KPACHBIM.
Oprannueckas yacth camporneneid coaepkut ot 3 mo 11%
ourymoB, 10 40% TyMHHOBBIX BELIECTB U JPYTHX
OMOJIOTMYECKH aKTHUBHBIX BEMIeCTB. MMUHEpaJbHAsS 4YacTh
camnpornesneil — TTUHUCTBIC, IECYaHUCThIE U MEITKOAIEBPUTOBBIC
TEPPUTCHHBIC WU KapOOHATHBIC YACTHUIIbI. V3BIIEYEHHBIN W3
3aleXu  camporenb - ObICTPO  OKUCHSETCS U Tepser
€CTECTBCHHYIO OKpacKy, TIPH BBICBIXaHHH TBEpPACET U
MPAKTUYECKH HE TOANAETcsa pa3MaulBaHHIO.

[To 307BHOCTH M TpPeOONIAAAOMEMy KOMIOHEHTY B 30J€
canpomnens Aensat B coorserctBuu ¢ CTh 17.04.02-01-2010
«OxpaHa OKpyXamIleld cpeapl € IMPHPOJIONOIb30BaHHE.
Henpa. Carmporerns. [IpoMbInIneHHO-TeHeTUYeCcKas
knaccuukanus Ha 4 Tumna:

— opranudeckuii (3016HOCTH 110 30%),

— KapOoHaTHBIN (307HOCTH U conepxkanue CaCOs Oomblie
30%),

— KpeMHe3éMHUCTBIM (30bHOCTH U conepkaHue SiOz
6ombie 30%) u

— cMewmaHHbId  (3omdpHOCTh  Oonbiie  30%, paBHOE
conepxanue SiO, u CaCOs).
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B crpykrype pa3BemaHHbix 3amacoB [l1] mpeoOmamaroT
KpeMHe3eMucThle —camponenu — 35%  obmero  oObema,
OpraHM4eckue ¥  KapOOHATHbIE  OCaJKU  COCTaBJISIOT
COOTBETCTBEHHO 27 1 26% obmiero oobema, cmemadabie — 11%.

[lo  pmaHHBIM  MHOTMX  HAy4HO-HCCJIEI0BATEIIbCKUX
yupexaeHuil, B camnponene couepxurcs 10 30 % opraHuku:
a30T, pocdop, KaabIHii, MarHUHA, KEJIe30 U JAPYTrUe dIEMEHTHI
tabmuiel J[.M. MeHnmeneeBa, a Takke ChIpOM NPOTEHH, 30714,
Hox, CTUMYNSTOPBI  pOCTa, TOPMOHBI, AHTHOHMOTHKH,
HE3aMEHHMbIE AMUHOKHCIIOTBI,  XJIOpOQUIL, MHOTHE
BUTaMUHBI, B T. 4. KapoTuH. Tak, ButammuHa By, B 1 KT cyxoro
canpornens coaepxurcsa a0 2000 mxr. Hu B KakoM apyrom
KOpME TaKoOro KOJIMYECTBAa JTOTO BHUTaMHUHA ~HET. Takxke
clieyeT  OTMETHTh, 4YTO B  calporneie OTCYTCTBYIOT
00J1e3HETBOPHBIC MUKPOOPTAHU3MBI.

Ha teppuropun benapycu nacuuteiBaerca okoio 1900
IIALIMOTEHHBIX 03€p Iuloma ko 6osee 1 ra. [Ipaktuuecku Bce
OHM SIBJISIFOTCSL CampomneNenpoayKTUBHbIMU. OOIIHe 3amachl
camporienu B bemapycu oxosno 3,6 mup. M, B T. 4. 2,6 MJIPJI.
M B 03épax u OKojo 1 Mapa. M ox TOp(sTHON 3aJIeXKBIO.
Pacrnipenienensl 3amacel camporenad B o3€épax mo oOnactsMm (B
MUIH. M3) TakuM oOpa3oMm: BureOGckas 1889, Munckas 409,
bpecrckas 139, Tomensckas 89, I'poanenckas 81,
Morunésckas 23. MOIIHOCTh OTI0KEHHUM COCTaBIsAeT 2 — 12 M,
HauOoubias — B o3epe Cynobie — 30 m.

Ha 06a3e mectopoxaenuii camporenu — 03&p YepBoHHOE,
Beuepa, Jlounnckoe, Cyno0iie — 1eiCTBYIOT MPOU3BOACTBEHHbBIE
00BEKTHI 1O JT0OBbIYe WX Ha ynoOpeHue; Ha o3épax Cynobie u
Cesitoe (Porau€Bckuii paiioH) opraHM3oBaHa €ro a00byua Jist
JieueOHBIX Tieel [2].

JIis SKCKaBaIM  carporienisi co JHAa 03€pa HCIOJBb3YIOT
OKCKaBaTOPhl W 3EMCHApsSAbl. DKCKaBUPYEMBIA camporesb
TPAHCTIOPTHPYETCS HA TEXHOJIOTHYECKUE TUTOIIAIKH JIJISI CYIIIKH.
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B03M0OXHOCTH HCIIOJIB30BaHUS CaIllPONENsi OYEHb LIUPOKUE.
I'omoBble 00BEMBI NPOM3BOACTBA MPOAYKLIMH HAa OCHOBE
carponcid pasjindHoro HasHa4YCHUA COCTAaBJIAIOT COTHU ThICAY
TOHH.

B cenbckOoM  XO3sHCTBE  CampolleNieBbIE  IPOIYKTHI
IPUMEHSIOTCS B KayecTBE yJOOpeHUil, KOpPMOBBIX 100aBOK U
ouoctumynsaTopoB. CamporneneBbie COPOSHTHI HCHOIB3YIOTCS
il coopa HEPTSIHBIX MPOAYKTOB C IOBEPXHOCTHU ‘BOJBI U
PEKyJIbTUBALIMKM IIOYB, a TaKKe€ B TI€0JOropa3Be0YHOI
npaktuke (OypoBble pacTBOpPbI). boraTelii XuMHYeCKHI cocTaB
U YHUKAJIBbHBIC CBOMCTBa carpoIeid ACIarT €ro OTIWYHBIM
ChIpbeM s (apMaKoJIOTMYECKOH IMPOMBHIUIEHHOCTH U
KocMmeTosioruu [2].

B crpouTensHOM MpOU3BOACTBE MCIIONB3YIOTCS CalpOIEnn
OpraHOMHMHEPAIBHOrO Kiacca. M3 HeTpaguuuoOHHBIX ITyTeH

HUCIIOJIB30BaHUA IMpCAJI0KCHO IIPUMCHCHUC
OpraHOMHHCPAJIBLHOI'O CarpoIIcid B Ka4€CTBC OCHOBBI
TEXHOJIOTHYCCKHUX pacTBOpPOB Ipu CTPOUTCIILCTBC

MPOTHBO(MIIBTPAIIMOHHBIX 3aBEC METOJIOM «CTEHa B TPYHTE».
Vcnonb3oBaHue CBOWCTB CampOIEIEBBIX PACTBOPOB (HHU3Kas
IUIOTHOCTh, BBICOKAs ITUIACTHYHOCTh, €MKOCTh OOMeHa,
BJIArOEMKOCTb, TOHKHMH ()PAKIIMOHHBII COCTaB) MO3BOJISET
MOJTHOCTBIO ~ (3aMEHSITh ~ WCIOJb3yeMble B IOJ3EMHOM
CTPOUTENIbCTBE M BeChMa JIe(UIIUTHbIE OEHTOHUTOBBIE ININHBI.

C nomonipto canporiesnst MOXKHO TOoJTydaTh canporneacoeToH,
KOTOpBIN sBJIsieTcss HauOoyiee JAenieBbIM U KayeCTBEHHBIM
CTPOWUTENBHBIM MaTepuajioM. B kadecTBe HamoJHHUTEIEH
BMECTE€ C CamlpoIesieM HCHOJIb3YIOTCS JIPEBECHbIE OIMJIIKH,
COJIOMa, MaJIOpa3IoKUBIIMICS Topd U Ap.

[Iporiecc M3rOTOBIEHUS CTPOUTENBHOTO KaMHs (OJIOKOB)
3aKIII0YAaeTCsl B TPHUTOTOBICHUH (DOPMOBOYHON CMecH Ha
OCHOBE carporens, TpaMOOBaHUM I TOpsiueM IMPEecCOBaHUU
u3 Hee (QOpPMOBAHHBIX OJOKOB M HMX CYIIKH. XOpOIIue
pe3yabTaThl O  KauyecTBy TOTOBOM  MPOAYKIMM  JaeT
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(dbopmoBaHue CTPOUTEIIbHBIX CanponeyeBbIX OJI0KOB
IIPECCOBAaHUEM B PacKaJIEHHbIX (hopMax MoJ JaBjieHueM [3].

VY4yeHpIMH ~ J0Ka3aHa  MEPCIEKTUBHOCTb  IPUMEHEHHS
camporenaed B KauecTBe IOpPooOpasyrouMx J100aBOK s
MIOJIy4YEHUs (GHIBTPAIMOHHBIX KepaMU4ECKUX TpYO,
YKPYITHEHHBIX  IOPUCTOILEJIEBBIX  KEpPaMMUYECKMX KaMHEH,
TEIUIOU30JSIIMOHHBIX MaTEpUAIIOB, a TaKXe B IPOU3BOJICTBE
arionopuTa  JUld  HMHTEHCU(MKALUMU  IPOLECCOB - €ro
IIPOMU3BOJACTBA M  YACTHUYHOM  WIM  IIOJHOM  3aMCHBI
TEXHOJIOTHYECKOr0 TOIUIMBa (yrIs).

JInst monmy4deHuss TOPUCTBIX KEpaMUYECKUX H3ACIHA B
KayecTBE TEXHOJIOTMYECKON J00aBKM MCIIOIB3YETCs CyXOu
rpaHyJIMPOBaHHbIN canpornesb. JJOCTOMHCTBO €r0 COCTOUT B
TOM, YTO B CYXOM BHUJI€ OH HE pPa3MOKaeT, He pa3pylIaeTcs B
pe3yabTare MEXaHW4YeCKOH 00pabOTKH TIMHOMACCHI M IOCIE
CrOpaHMsl CO3J1aeT B KEPAMUYECKOM HU3ZEIUH HOpPbI 3aJaHHbIX
pasmepoB u ¢opmbl. Kpome Toro, campormenb, BBEACHHBIA B
coctaB rimuHOMacchl (20-25%) 3ameHseT dYacTh TOIUIMBA,
HEOOXOMMOro MpH OOXKHUTE M3AENUNA, CO3/1aeT B Yepernke
BOCCTAHOBUTEIIbHYIO CPEAY,  4TO CHOCOOCTBYET IEpexory
coJieprKallieiicss B IJIMHE OKUCHU JKele3a B 3aKHCHYI0 (opmy,
IIPU 3TOM MOBBIIIAETCS CKOPOCTh 00pa3oBaHUs CTeKI0(a3bl U
YBEJIMUYUBAETCS MPOYHOCTH u3aenus [3].

[lepcrieKTHBHO TIPUMEHEHHUE CalpoIeiell B MPOU3BOJACTBE
arnonopura [2]. VYcTaHOBIEHO, YTO TPUMEHEHHE CYXOro
campolens ¢ pasMepoM 3€peH A0 7 MM YBEIMYHBAET
BEPTUKAIBHYIO CKOPOCThb CIEKaHUsI OT 3 O 7 MM B MHHYTY,
CHWXaeT 00beMHYI0 Maccy marepuana Ha 80-100 kr\ky0.M u
YCKOPSET IPOLECC €T0 OXJIAXKICHUS.

Taxxe  opraHMuyeckne  Camnpomeiayd  HUCHOJIB3YIOT B
JepeBooOpadaThIBAOIICH MIPOMBIIIJIEHHOCTH TUTST
IIPOU3BOJICTBA KJIEEB.

Takum oOpa3zom, Kak cleayeT U3 BBIIIEH3I0KEHHOIO,
HCIIOJIb30BAaHUE CAaIpOIENsl B CTPOUTEIBHOM IPOU3BOJACTBE
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MOJKET MPEJCTABIATH ONPEEIIEHHBI HHTEPEC ¢ TOUKH 3PEHUS
NOBBIIIICHUSI CBOWCTB W KadecTBa M3JCIHHA, a Takke
HKOHOMHYECKOH 3P (PEKTUBHOCTH.
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VK 502.1:628.3.3

MupyTtenko H.B. Hayu. pyk. Cuzopckasa H.B.
OCO06EeHHOCTH COCTaBa U HCTOYHUKU CTOYHBIX BOJ,
MsAconepepadaTbiBaKwLiel NPOMBIIIJIEHHOCTH

BHTY, ®I'/1D, rp. 30203112

Bona sBisiercs BakHBIM pecypcoM sl OOJBIIMHCTBA
npou3BocTB. Ha MsicokomMOuHaTax B mporecce Npou3BOJCTBA
B 3HAYUTEJbHBIX KOJWYECTBAX MCIIOJIb3YIOT BOAY IHUTHEBOIO
KauecTBa. 3arps3HAsACh, OHA IPEBPAILAETCS B CTOYHYIO BOLY U
OTBOAUTCA B KAHAIM3AUMOHHYKO .CHUCTEMY. AKTyaJlbHOU
9KOJIOTUYECKOM mpolbsieMol s MsiconepepaldaThiBaroLIeh
orpacin  PecryOnukm  Benmapychk . gBIsSieTCS  OYMCTKA
IPOM3BOJICTBEHHBIX ~ CTOYHBIX _ BOJA, OOpasymoomuxcs Ha
Pa3IMYHbIX CTaJANUAX IPOU3BOACTBA.

I'maBHBIMH  OCOOCHHOCTSIMH ~ CTOKOB  MsCONEpepadOTKU
SIBJISIFOTCSL:

* HEPaBHOMEPHOCTH ITOCTYIUICHUS;

* KoJIeOaHKe COCTaBa 3arpsI3HEHUI U X KOHIIEHTPALNA;

* MPUCYTCTBUE ObICTpOpasiararouieiicss opraHuku (Oenku,
Xupbl 1 T.10.) [1].

CrouHnble BOJbl MscomnepepadaTHIBAIOIIMX HPEATNPUATUN
OTHOCSITCSL K BBICOKOKOHIIEHTPUPOBAHHBIM CTOKAM M COJIEpKaT
MHOT'OYHCJIEHHBIE U PA3JIMYHBIE 110 IPUPOJIE 3arPA3HEHMSL.

CrouHble BOJbI MSICOKOMOMHATOB MPEACTABIAIOT COOOMU
HNOJIMJUCIIEPCHYIO U MHOTOKOMIIOHEHTHYIO  CHCTEMY.
3arpsi3HeHusT TMPUCYTCTBYET B CTOKax BO BCEX BHJAX
JUCIIEPCHOTO  COCTOSIHUS:  PAacTBOPEHHOM,  KOJUIOMJIHOM,
SMYJIBIHPOBAHHOM [2].

IIponsBoacTBEHHBIE CTOYHBIE BOJBI MSICHOM
MIPOMBIIIJIEHHOCTH [0 XapakTepy 3arpsi3HeHUd [ensT Ha

CJIEYIOINE TPYIIIbL:
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1)  3axupeHHbBIE - U3 LIEXOB YOO CKOTa U Pa3JeNIKU TYII,
KHIIEYHOIr0, CyONpPOJYKTUBHOIO, MUILEBBIX >KUPOB, JUBEPHO-
MAIITETHOTO, CBIPEEBOIO U IP.;

2)  HE32)XUPCHHBIC - M3 BCEX OCTAIbHBIX IIEXOB, B TOM
9yucile M3  IIOMEIIEHMH Ul COACpXKAHMA  CKOTAa;

He3arpsi3HEeHHbIe (YCIIOBHO YHCTHIE) - OT XOJIOAUJIBHBIX
YCTAaHOBOK, KOTEJbHBIX U TEIUIOOOMEHHBIX amlnaparos;
MHOUUIUPOBAHHBIE - OT KapaHTHUHA, CaHUTapHOI« OOiiHH,

M30JIATOpA C MPUJIETAIOIIEH K HUM TeppuTopueii [1].

CrouHble BOIBI NPEANPUATHN MscomepepabaTHIBAIOIINX
MIPOM3BOJICTB CUJILHO 3arPSI3HEHBI M COJIEPYKAT B CBOEM COCTABE
0OJIBIIIOE KOJIMYECTBO B3BelIeHHBIX BemecTB (0T 500 mo 7300
Mmr/n), u3 HEX 10 90 % oOpraHMYecKHMX NpPUMEceH, a TaKxKe
MHOTO TBEpIbIX HEPACTBOPUMBIX BEIIECTB U  BEIIECTB
OpraHMYecKOil mnpupoabl (KpoBH, >KHpOB, OenkoB). Ocamok
coctaBisieT 2...4 % o0mero oobeMa cTOYHBIX BoA. Hamnuue B
CTOYHOMU BOJIe OEJIKOB, )KUPOB, KPOBU OOYCIIOBIMBAET BBICOKHE
3HaueHus BIIK (ot 200 mo 3000 mrO,/m) u XIIK (ot 400 mo
9500 mMrOy/n). KucioTHOCTh CTOYHBIX BOJ, 00pazyeMbIX Mpu
nepepaboTKe MUIIEBBIX TPOAYKTOB, BAPHUPYIOTCS B IMANIa30HE
OT O4YeHb KHUCJIOTHBIX, C moka3zareneM pH 3.5, g0 oueHb
LIEJIOYHBIX, ¢ mokazareneM pH 11 [3].

3HavyeHHs TOKa3aTesel 3arps3HSIONIMX BEIIECTB CTOYHBIX
BOJIaX MsCOIMepepadaThIBAOIETO MPEANPUATHS TPEACTABICHBI
B Ta0uue 1.

3arps3HEHHOCTh CTOYHBIX BOJ] 3aBUCHUT OT CHEIU(UKH 11€Xa,
MIPUMEHSEMOTO o0opyioBaHus, cOOIIOICHUS
TEXHOJIOTHYECKOT0 perjaMeHta u T. n. Ha koiaumdectBo u
KauyeCcTBO OOpa3yIOMIUXCS CTOKOB BIHMSIET HM3MEHEHHE BHUIA
ChIpbs, TMPUMEHEHHE Pa3IUYHBIX MOIOUIUX PEareHToB,
ACCOPTUMEHTHBIN ITEPEUYEHb MPOU3BOINMOMN TPOYKIIHH.
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Tabmuma 1 — VYcpeaHeHHBIM CcOCTaB CTOYHBIX BOJ
MsicoTiepepadaThIBAIOIICTO MPESAPUATHS

IHoka3areanb 3HaueHue

Temneparypa, °C 18-25

pH 6,5-8,5

B3BelieHHbIe BeleCcTBa, MI/I 1500

Macna, mr/i 1000

JKecTkocTh 00111as1, MI-3KB/71 10

IllenoyHOCTh, MI-3KB/II 10

Cyxo0if 0cTaTOK, MI/JT 1500

XJTOpHUI-UOH, MI/JT 900

Cynbdar-uoH, Mr/i 500

Keneso obuie, Mr/i 2

BIIKs wmr/n 800

XIIK, mr/i 2000

A3zoT o0Imui 150

dochop (B nepecuere Ha P,0s), Mr/n 60

HNon amMmoHUs, Mr/I 30

Hutput-non, mr/n 0,02

HuTtpar-uon, mr/n 0,05
Hcrounnkamu 3arpsi3HEHUS ClIeyIoIIne

MIPOU3BOJICTBEHHBIE YUACTKU:
— yOOWHBIH 11eX,
— 11ex 00BaJIKU U 00pabOTKH Msica,

— [eX IMPOU3BOACTBA KOJIOACHBIX WU3ICTHH.

IToMrMO OCHOBHBIX Y4acCTKOB, O6p330BaHI/Ie CTOYHBIX BO/J
MNPOUCXOAUT MW Ha BCCX OTallaX IMPOU3BOACTBCHHOTO IIHUKJIA

MOOOYHBIX TMPOM3BOJACTB: HAIPHUMED,

npu  mepepaboTke

MSICOKOCTHBIX OTXO/0B (TIepepaboTKa KOCTEH, MIKYpP H KUPA).

Voorneii  nex. Cro4yHble BOIBI

o0pa3yrTcs  TpHu

AYyHIUPOBaHHUHN CBI/IHCI>'I, B OTACICHUHA 06€CKp0BJII/IBaHI/I$I npu
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MOMKE TyIll, BHYTPEHHOCTEH UBOTHBIX, @ TAKXKE MPU MBIThE
o0opynoBaHusi, MHBEHTaps M momemieHud. OHHM copepkar
MECOK, KpPOBb, XHUpP, OCTATKU KOPMOB, YaCTHIIbl KaHBITH,
Bojockl M mOp. OT BakyyM-HacocoB M KOMIIPECCOPOB
cOpachIBatOTCSI HE3arpsI3HEHHBIC CTOYHBIC BOIBI.

Ilex oOBanku wu 00paboTku Mmsca. CTOYHBIE BOJIBI
0o0pa3yloTcsi MpU MOMKE CBIPbS, MBIThE€ TEXHOJOTUYECKOTO
o0opynoBaHusi U nomeineHuil. OHU coJepKaT OCTaTKH ChIPbs,
TIECOK, JKUP.

Koncepsnsiii 1ex. CTouHble BOJBI 00pa3yloTCsa OpU MOKHKe
CBIpbsi, 00OPYAOBaHUS, Taphl, MOJOB, MPU OXJKICHUN OAHOK
KOHCEpBOB mociie crepwin3auuu. OHU 3arpsA3HEHBl KUpamu,
YacTUIlaMU KpOBU W Msca. [Ipu M3roToBIIEHNH KOHCEPBHBIX
0aHOK 00pa3yIOTCS KUCIbBIE U IIEIOYHBIC BOJIBI.

ex mpou3BoacTBa KoOJOACHBIX u3AeIUUA. CTOUYHBIE BOMBI
00pa3yroTcs IpU MOIKE M BHIMAUMBAHUH MSICHOTO CBHIPbS, MpU
IyHIeBOM OTMBIBKE Koyibac, B arperatax HMX TEpMUYECKOU
00paboTKH, TpU MBIThe 00OpYyHOBaHUS, Tapel U mona. OHH
coJiepKaT YacTUIIBl KUpPA, Msica, KPOBH, OENKH, HEOOJbIINE
KOJIMYECTBA HUTPUTA, CEJIUTPHI U COJIH.

Haubonee rpsi3HbIE  CTOYHBIE BOJBI TMOCTYHNAOT C
penyOOoNHBIX 3ar0OHOB, U3 IIEX0OB YOO CKOTa U pa3eNiKu TYIII,
00pabOTKN KUUIOK, KOPMOBBIX U TEXHUYECKUX MPOIYKTOB [1].
B kamanm3anumio  Takke ~— cOpachIBaloTCS  OYJBbOHBI,
oOpasyromuecss TOCJI€ BapKH OKOPOKOB, CyONpOJYKTOB,
BBITONKA KOCTHOT'O Hpa, CTEPHIM3ALUUU YCIOBHO TOJHOTO
msca. CopepkaHue >KUPOBBIX OTXOJIOB B 1 M® CTOYHBIX BOJ
MOeT kojebatbcs oT 0,5 mo 2,5 kr. Macca 3arps3HeHHH,
MOCTYIAIOIINX B CTOYHBIE BOJBI OT YOOS M pa3AelIKu KPYITHOTO
poraroro ckora (B pacuere Ha | rojoBy), coctasisieT okoio 20
KT, YTO 3KBHBAJEHTHO MacC€ 3arpsi3HEHUN B XO3AMCTBEHHO-
OBITOBBIX CTOKaxX OT 90 uenoBek.

Oprannueckue BeIIECTBA, MOMaaas B BOJOEMBI, JIETKO
OKHUCJISIOTCS, TOTPeOMsisi KHUCIOPOJ, YTO BBI3BIBAET THOEIb
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BOJAHBIX OPTraHM3MOB, a Ppa3BUBAIOIIUECS  aHAIPOOHBIC
MPOLECChl  CO3JAI0T  HENpUEMJIEMble  YCIOBUSA  JUIA
BOJIOIIOJIB30BaHuUs [5].

B cBs13u ¢ 3TUM aKkTyanbHON CTAaHOBUTCS 3aJladya pa3paboTKu
U IpUMeHEeHHSI 3PPEKTUBHBIX U HEJJOPOTUX CIIOCOOOB OUHCTKH
cTO4YHBIX BoJI. K cO31aHMIO HOBBIX CITOCOOOB OYMCTKH CTOUHBIX
BOJ IPEANPUATUN MICHON MPOMBIIUICHHOCTH MPEAbSBISIOTCS
cienyromuye  TpeOOBaHUA: BBICOKMHA  3(PQPEKT  OUYNCTKH,
TEXHMYECKOE COBEPIICHCTBO 000pyAOBaHUs, OOCCIeUCHHE
W3BJICYCHHS] OTXOJOB B Takod ¢opme, KOTopas 00JerdaeT ux
WCIIOIb30BaHUE B KadyeCTBE BTOPUYHOTO ChIpbs [4]. Ilepen
MIPOU3BOJUTENIAIMA BCTAaeT BOIPOC O BHIOOPE TEXHOIOTHH
OYUCTKH, KOTOpas IO3BOJIUT OYHCTHTh CTOKH H JIOCTHYb
HEOoOXOIUMBIX TpeboBaHUU 1 cOpoca ¢ MHUHHUMAIbHBIMU
3aTpaTamu.
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VK 504.064.4

MonakoBa A.B. Hayu. pyk. Ponpkun O.1.
Bo3aeiicTBHue XJ1e00NIEKAPHOM NPOMBIILJICHHOCTH
HA OKPY/KAIOUIYIO0 Cpeay

BHTY, ®IJID, rp. 30203113

XneOomekapHOe TPOMU3BOJACTBO — OJHA M3 BAXKHEHIIUX
oTpacJeil MUIIEeBOM MPOMBILIUIEHHOCTH ITOYTH BCEX CTPaH MUDA.

CeromHs  TPOU3BOJACTBO  NUINEBHIX  MPOAYKTOB B
PecniyOnuke benapych — 3TO coBpeMeHHas, AMHAMHYHO
pa3BUBAIOMIASACA  OTpPaciib,  MPEOUPUATHSIMH  KOTOPOM
BBINIyCKaeTcs Ooyiee 4eTBEpTH MPOIYKIHH oOpabaThiBarolIen
NPOMBIIUICHHOCTH, 4YTO B IIOJHOW ~Mepe o0ecrneynBaeT
MIPOJIOBOJILCTBEHHYIO O€30MacHOCTh CTPAHBI, HO MPEICTABISIET
OTIACHOCTb JUTS OKPYKAIOLICH CPEIbI.

Benymumu oTpaciisiMu oOpabaTbIBaroIeit
MIPOMBIIIJIEHHOCTH  SIBISIFOTCS:  MaluHocTpoeHue (15,2% B
o0bemMe 00padaThIBalOIIEH HPOMBIIIIEHHOCTH), XUMHUYECKOE
pou3BoACTBO (9,5%), mpon3BoacTBO HedTenpoaykToB (15%),
MUIIEeBas MPOMBIIIEHHOCTD (29,6%).

BonbmuHCTBO XJ1€00TIEKapHBIX MPEANPUSTHIA OTHOCITCS K
HEOIAaCHBIM TPOM3BOJACTBAM. MeXAy TeM 3TH NpEeANpHsTUs
¢bynkuuonmpyror.  Jlaxke B mepmox  oOmero  cmana
MPOU3BOJICTBA M COOTBETCTBYIOLETO CHUXKEHHUS BPEIHOIO
BIIMSTHHS . HA OKPY)KAIOILIYI0 CpeAay Hanbojee HKOIOTHYECKU
OMACHBIX MPEANpPUATHHA, XjeOoneKkapHas MPOMBIIIICHHOCTh
SIBIISICTCS CTAOMIIBHBIM TOTPEOUTETIEM OIPOMHOTO KOJMYECTBA
HHEPropecypcoB M MOCTABIIMKOM OTXOAOB. XJiebomeKkapHbIe
MpEeNnpusaTHs BO3ACUCTBYIOT Ha aTrMochepHbId BO3IYX,
00pa3yloT CTOYHBIE BOJBI M TBEpAble OTXOAbl. BrusHue Ha
aTMOCEpHBIM BO3AyX TMPOUCXOAUT B BHAEC BBHIOPOCOB
INPOAYKTOB TOpPEHHs TOIUIMBA B KOTEJIbHBIX YCTaHOBKaX,
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MYYHOU MBUIM MPU TPAHCHOPTUPOBAHUU M IPOCEUBAHUH, TIPU
OposkeHHH TecTa ©  Bblleuke. COpPOC  CTOYHBIX  BOJ
COIIPOBOXAAETCS 3HAYUTEJIbHBIM 3arpsi3sHEHUEM
oprannueckuMu BeuiectBamu. OOpa3yeMble TBEP/IbIE OTXObI B
OCHOBHOM MaJIOOIIaCHBI WM HeonacHsl. [loTpednenue saneprun
Uis  pabOThl OCHOBHOTO OOOPYIOBAaHHS CONPOBOXKIACTCS
TEIUIOBBIMM TTOTEPSMHU. BO3AEHCTBUS HA OKPYXKAIOLLYIO CpeNy
ycyryomnsiercss ~ TeM dakTopom, 4TO MPEANPUITUSL
xJ1e00NEeKapHON MPOMBIIINICHHOCTH HAXOJATCS B JKHIIOW 30HE
HAaCEeJEHHBbIX IMYHKTOB U IO3TOMY OKa3bIBAIOT 3HAYMTEIBHOE
BIIMSIHME HA OOIIYIO 9KOJIOTMYECKYIO CUTYAIIHIO KUJIOM 30HBI, a
Tak)Ke SBISIOTCA MOTEHLHMAIbHO OMACHBIMH  OOBEKTaMHU
BO3HHMKHOBEHHUS Ype3BbIYAMHbBIX cuTyauui [1].
TexHonornueckuit mpouecc xJae0oneKapHOTro MPOU3BOJICTBA
COCTOMT U3 CIICAYIOIIMNX CTaJUM:
1. XpaHeHue 1 MOATOTOBKA CHIPBS K IIPOU3BOJICTBY.
2. Jlo3upoBaHUE CHIPBS M 3aMeC TECTa.
3. bpoxenue tecra.
4. Paznenka tecra:
® J[eJICHUE TECTa Ha KYCKU ONPEIEJICHHON MacChl;
® OKpPYIJIEHHE TECTOBBIX 3arOTOBOK;
e [IpeIBapUTENbHAs PACCTONMKA TECTOBBIX 3arOTOBOK;
¢ (hopMOBaHUE;
® OKOHYATEIbHAs PACCTOMKA,;
e Haj[pe3Ka (OT/AeJIKa MOBEPXHOCTH);
5. Brimeuxa.
6. OxnaxaeHue v XpaHeHHe TOTOBOW MPOAYKIIUH.
TexHomornueckuii mporecc MpPOrU3BOACTBA XJIEOOTIEKAPHBIX
W3/1eNIMi MIPEACTABIICH HA PUCYHKE 1.
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Pucynoxk 1 — TexHosnoruueckuii mporecc Mpon3BOCTBA
XJIeOOTMEeKapHBIX U3ACIUN

Tecto roroBsaT Oe3omapHbIM CHOCOOOM, ChIpbE, WAYIEE IO
pelentype, 3arpyxarT B/ TECTOMECWIbHYIO  MAIIUHY
OJTHOBPEMEHHO (MyKa IMUIEHUYHAs B/C C MOMOIIbI0 OyHKepa-
no3aropa (4), cyxue ApoxokH, coib, 90% BOIBI C MOMOIIBIO
no3aropa BoAbl (5) Ha JIBYXCKOPOCTHBIX TECTOMECHUIIBHBIX
mammHax (3). bposxenue mporekaer B eMKkocTax  (6),
CMa3aHHBIX PacCTUTEIBHBIM MacyioM. Jlanee TECTO BBITPYKaroT
Ha ctou (7) ¥ ACNAT BPYYHYIO Ha KYCKH YCTaHOBJIEHHOM MacCChI
C TIOMOIIBIO HACTOJIbHBIX BecoB (2). TecToBble 3aroToBKU
YKJIa/IbIBAIOT HA JIMCTHI, 3aCTEJICHHbIE IEPraMEeHTHON Oymaroi,
Y HampaBJIIOT Ha TeJekke (8) Ha paccTOWKY B pacCTOEUHBIN
mkad (9). Beimeuka wuznenuit npousBoautcs B meun (10).
Ilocrie BBINEYKM TOTOBBIE H3AEIUS OXJAXKAAIOTCA, 3aTeM
CKJaabIBalOTCs B KoHTeiHepa (11) u ormpaBisitoTcss B
TOPTOBYIO C€Th, OCTBIBIIME Wu3Aenus Hape3zaorcs (12) u
ynakoBbIBaroTcs (13).

MarepranbHO-PHEPreTUUECKUE TOTOKM IPEACTABIEHBl B
Tabymume 1.
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Tabmuna 1 — MaTtepuanbHO-?HEPreTUUECKHUE IOTOKU

Bnusinue Ha
Cragun BrIxoaHbIe
Bxopmuble noToKN OKPY’KaIOITYIO
MPON3BOJICTBA | ITOTOKH
cpeny
DJIEKTPOIHEPrHsl 3arps3HeHHe
Cxuranue
ABTOMAIIIUHEI, Tpancnopt aTMOC(EepHOTO
TOILINBA
HOTPY3UHK BO3JyXa
Ilorpy3unku TpancnopTy 3arps3HeHHe
Py ’ P PTD | g (caxapHas, p
poxumn, OBKa  CBIPBS aTMOC(epHOTro
My4Has 1 ap.)
ABTOMAIIMHBI Ha CKJIaJl BO3JyXa
3arps3HEHHE
[Teup  (caxapHasd,
aTMOC(epHOTO
My4Has 1 ap.)
DJeKTpOIHEPTUst IMoaroroBka BO3/lyXa
BECHI CBIPBSI 3arps3HeHHe
( ) P C6pocsl p
CTOUYHBIX BOJ
Otxoxp! mumeBbie | KopM )KHBOTHBIM
la3er:CO,,
C2H5OH,
Jletyune 3arps3HeHue
D EKTDOSHEDIHL KHCIIOTBI, aTMOC(epHOTro
TP p ANbIeruipl, BO3/yXa
(TecromMecuIbHbBIC
3amec Tecra [Isu16 - (caxapHas,
MamHel, BbXM, Myunad i 1p.)
Bona) -
3arpsizHeHHE
C6pocst
CTOYHBIX BOJ
3arps3HeHue
C6pochl P
CTOYHBIX BOJ
Ca3sI: CO,,
C,HsOH 3arpsi3HeHHe
DIeKTpOIHEprust UleTyune KHCIIOTHI, | aTMOC(hEepHOro
Boineuka IAnpaerunel, 301a, | BO3MyXa
[ap, Akponenn
Bona 3arpsizHeHHE
C6pocst P
Ob6opymoBanue CTOYHBIX BOJ
laser: CO,,
C,HsOH; 3arpsi3HeHHE
Oxnaxnenne | Jleryaue aTMocdepHOTo
KHUCJIOTBI, BO31yXa
AJIBIETUIBI
Tapa (kop3uHBI) Peanmzarms Otxoxs! mumesbie | KopM >KHBOTHBIM

YmakoBka (Iaker)

(TOproBbIit
3a]l B TEIIOM
BUJIC)

Otxoapl (MaKeThl,
Tapa, KapToH)

BropuuHas
nepepaboTKa

I'oToBas

TPOIYKIHS

Kopm >HBOTHBIM
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Cormacuo CTb HCO 14001-2017 x 53KOJOTrHYECKUM
acIieKTaM JIeSITeIbHOCTH OPTaHU3alluy, €€ MPOAYKIIUU U YCIyT
MOTYT OBITh OTHECCHBI: BBIOPOCHI B aTrMocdepy; COpOCHI
KHUJIKUX OTXOJIOB; TBEPIbIE OTXOJbI, BPEIHBIC U TOKCHUYHBIC
BEIIECTBA; TPAHCHOPTUPOBKA, YTHIM3AIMs M 3aXOPOHEHHE
OTXOJIOB; BO3MOXKHBIC TPOHM3BOJICTBCHHBIC aBapUH, YTCUKH,
OpONMBBI M Jp. AHaIM3  DKOJOTHMYECKUX  aCHEKTOB
MPEINPUATHS TI0Ka3ajl, YTO OCHOBHOE BO3JICHCTBUE CBSI3aHO C
BbIOpOCaMH 3arpsi3HUTENEH B aTMoc(hepHbIi BO3ayX [2].

3arps3HsOIMe BCIIIECTBA, BBIJICIISTFOTIUECS] Ha
XJICOONIEKapHOM ~ TPEANPHUSATHA B aTMOC(EpPHBIA  BO3AYX
npeAcTaBiacHbI B TaduIe 2 [3].

Tabmuuma 2 - 3arpsA3HSONIME BEHISCTBA, BBIACISIONIMECS B

aTMOC(l)e]DHLIfI BO3YyX

JlanHbIE 3arpsa3HAOIINE BeIIeCTBa
o Aneranb- Ykecye- | Akpomenn | Ora | Yrmekuc | Tsepasie
3arpsAsHA | Aerun Hast (ampaerun | HOM | JIBIH Ta3 JaCTUIIBI
IOLIAM (YKCYCHBII | KHCHO- | aKpWIOBOM (cymmap
BEIIECT- | albJerun, Ta KHCJIOTBI) HO)
BaM JTaHAIIb)
Kiace 3 3 2 4 4 3
OTIacHOC
TH

Kiraccer OIIaCHOCTH 3arpsA3HA0IINX BCIICCTB,

BBIICNIAIONIUXCS B aTMOC(EpHBIH BO3AyX: 2-W — BellecTBa
BBICOKOOTIACHbIE; 3-i1 — BeIleCTBa YMEPEHHOOMACHbIE; 4-i1 —
BeHlecTBAa MajioonacHble. XjeOoneKkapHOoe MPOU3BOJICTBO
benapycu akTtuBHO pa3BuBaercsi, O0OBEM MPOM3BOICTBA
YBENIMYMJIICS,  CIeloBaTelbHO, W 00BEM  BHIOPOCOB
3arpsI3HAONIMX BEIIECTB YBEIUUYUBAETCS U MPEBHIIIAET 3 (TpH)
TOHHBI. [Tpennpusitus BBIHYXICHbI BBIIJIAYMBATh
9KOJIOTMUECKUHA Hayor. B cBA3M ¢ 3TUM Ui CHU)KCHUSA
9KOJIOTMUECKOTO Hajora HE00X0AUMO BHEJ]PEHUE
ra300YHUCTHBIX YCTAaHOBOK [4].
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Hamm  ucciaepgoBanus — 1mokasaiad,  4TO  Haubolee

ONTUMAJIbHBIM BbIOOpOM SABIIETCS ra3004ynCTHAs
abcopOImoHHO-OMoXxnuMuueckass  ycraHoBka (ABXY) B
COOTBETCTBHUHU co CIIEIYIOIIUMHU TEXHUYECKUMU
XapaKTepUCTHKAMHU: MPOCTas  KOHCTPYKLHUs, HeOOobIIas
3aHMMaeMas  IUIOIallb, BBICOKAsl  OKCIUTyaTalMOHHAS
HAJeKHOCTh,  3pdexktuBHOCTE  OoumcTku 99,97 =~ %,
temnepatypubie orpanudenus 10 1100 °C, Huzkass cTOUMOCTb,
HCIIOJIb3YETCS Ha MPEIIPUATHIX xJ1eboTneKapHoOn

MIPOMBILIEHHOCTH U Ap. YcTaHoBKa ABXY mo3BOIUT CHU3UTH
BBIOPOCHI B aTMOC(epHBIH Bo3ayX Ha 98 %.

bubmmorpaduyecknii crimcox

1. VueOGHuKHM OHNIANH [DIEKTPOHHBIN pecype]| — DNEeKTpOHHbBIE
JIaHHBIC. — Pexum JIOCTyTA:
http://president.gov.by/ru/economy ru

2. CTb ISO 14001-2017 «Cucrembl  ynpaBJICHUs
(MeHeDKMEHTa)  OKpyXKatomiedl - cpensl.  TpeboBaHust U
PYKOBOJICTBO IO TPUMEHEHHIO»

3. YueOHUKH OHJIANH [DNEeKTPOHHBIN pecypc] — DIEeKTpOHHBIE
JaHHBIE. Pexum JIOCTyTIA:
http://pravo.newsby. org/beIarus/postanov?/pst687 htm

4. Y4yeOHUKM OHJIAWH [DJEKTPOHHBIN pecypc| — DIEeKTPOHHbIE
JTAaHHBIE. — Pexum JIOCTyTIA:
http://kodeksy.by.com/zakon_rb_ob_ohrane_atmosfernogo_vo
zduha.htm
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VIIK 663.4

Pycakosuy /I.Y. Hayu. pyk. Mop3ak I'.1.
Bo3gelicTBMe NUBOBapeHHbIX NpeANpUATHN  Ha
00'bEeKThI OKpYy2KaloLei cpebl

BHTY, ®I' 1D, rp. 30203112

Kak u n11060e mpoMblIlIIeHHOE MPEeANPUATHS TUBOBApEHHBIE
NPEINPUSATUS  CBSI3aHbI € INPUMEHEHUEM  Pa3JIMYHOrO
o0opynoBaHus 00ecrneYnBaroIIero MIPOU3BOACTBEHHBII
npouecc. [IpuroroBneHne nuBa — OAUH M3 CAMBIX CIIOAKHBIX
TEXHOJIOTHYECKUX IPOLECCOB B MUIIEBOM MPOMBIIUICHHOCTH.
OcCHOBHBIE BaXXHBIE OTanbl KJIACCUYECKOM  TEXHOJOTHUH
MIMBOBApEHUS, KOTOPYIO HCIIOJIB3YET OOJIBIIMHCTBO
COBPEMEHHBIX 3aBOJIOB:

- [PUTOTOBJICHHUE IIUBHOIO CYCJIa;

- cOpaxMBaHHME MUBHOTO CyClIa IPOKKAMU;

- noOpaxuBaHHE U CO3PEBAHUE MUBA;

- PO3JHMB.

JlpoOneHslii CcOoMOA 3achIalOT B 3aTOPHBIA ammapar, B
KOTOpPBIA MPEABAPUTEIABLHO HAJIMBAIOT MOJOTPETYI0 BOMY.
3atupaHue BeJACTCsl B COOTBETCTBUU C BBIOpaHHBIM CIIOCOOOM
M0 CHENHATBHOW TEXHOJOTHYECKONM MHCTPYKIHUU. 3aTop
HarpeBaloT C HEOOXOJUMON CKOPOCTBIO C BBIIEP)KUBAHHEM
nay3 < IIpA . ONpEJENIEHHBIX TeMIlepaTypax. 3aTeM 3aTop
MepeKavynBalOT Ha (QWIBTPOBAaHME B  (PHIBTPAIIMOHHBIH
anmapar.

OuUIbTPOBAHHOE CycCJ0 u [IPOMBIBHBIE BO/IbI
MEPEKAYMBAIOTCS B CYCIOBAPOYHBIN anmapar v MOJABEpPraroTCs
KUIITYCHUIO € XMeneM. ['0ToBoe Cycio nepekaurBarOT B
TUIPOLMKIOHHBIA  anmapaT, B  KOTOPOM  IPOUCXOJHUT
OCBETJICHHE Cyclia 3a CUYET OTJEJICHUs OETKOBOTO U XMEJIEBOTO
OCaJKOB MO/l TUAPOIUHAMUYECKUM BO3JEHCTBUEM.
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[locne BbLAEpKKM Cycla B THAPOLMKIOHHOM ammapare
MPOU3BOJIUTCS  €ro  OXJaXJEHHWE JO  YCTAaHOBJIEHHOM
TEMIIEpPaTyphl B IUIACTUHYATOM TETJIO0OMEHHHKE.

[To BBIXOQY U3 TEINIOOOMEHHUKA CYCJIO MEpPEeKaunBaeTcs B
OpONUIBHBIA  ammapar, pPachoJIOKEHHBIM B CIENUATbHO
OXJIKJIECHHOM OpOIWIBHOM OTHEJIeHHH Ipu Temieparype. 10-
12°C. I'naBaoe Opoxenue Beaercs 5-10 cyrok. [lo okoHUaHUIO
mpouecca MpPOBEPSIOT BUAMMYIO CTEeNEeHb COpaKWBaHUS
MOJIO/IOTO IIMBA C MIOMOIIBIO CaXxapoMeETpa.

Mononoe MUBO nepeKaurnBaeTcs B anmnapatsl
N0OpaKMBaHUs PACIHOJIOKEHHBIE B CIIELUAIBHO OXJIAXIEHHOM
nomenieHuu ¢ temmneparypoi 2-3°C. Jlamee MOpoucxoauT
CO3pEBAaHME IKBA IpPU 3aJaHHOW TEMHIEpaTrype U JaBJICHUU.
JlnurenbHOCTh  JoOpakuBanust oT 6 mgo 100 cyrok B
3aBUCUMOCTH OT copTa nuBa. [IpoayKT, OJy4YEeHHBIH B KOHIIE
Iporecca roToB K yIoTpeOICHUIO U PO3IIHBY.

Po3znuB mnuBa mnpou3BOAAT Ha aBTOMATUYECKUX JIMHUSAX
po3nuBa B CTEKIsIHHbIE OyThUIKM, [IDT-OyThUIKM, GaHKH, KETH.
C uenpio cTabMIM3aluY NMUBA MPUMEHSIOT NACTEPU3ALNI0. ITO
CIIOKHBIM IPOLECC, KOTOPBIA IIUTCS OKojao 60 mHel M BO
MHOTOM 3aBHUCUT OT KBanudukanuu nusBoBapa. HecmoTpst Ha
TO, 4YTO HCXOOHBIM CBIPDBEM SIBISIIOTCA OOHU M TE XKE
KOMITOHEHTHI, | KaueCTBO IIMBa, BbIpaOAThIBAEMOE pa3HBIMU
OpeIIPUSTUSIMU,, pa3InvHoO [1].

[Io BO3AEHCTBHIO HA OKPYXAIOLIYK Cpeay TEXHOJOTHUH
NIMBOBAPEHUs, BO3HMUKAIOIIMM Ha JTale H3KCIUlyaTalluH
MMBOBAPEHHBIX MPEANPUITHIH, B IEPBYIO OUEPEIb OTHOCATCS:

- motpebJeHne SHepPTuH;

- ToTpeOJeHUE BOJIBI;

- cOpocC CTOYHBIX BO;

- o0pa3oBaHHE OTXOJOB MPOM3BOACTBA M MOOOYHBIX
IIPOJYKTOB;

- BBIOPOCHI 3arps3HAIONIMX BEHIECTB B aTMoc(epHbIN
BO31YX [2].
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Jnst  TEXHOJIOTMYECKUX  MPOILIECCOB  MHUBOBAPEHHOIO
MPOM3BOJICTBA  XapaKTEpPHO  JIOCTATOYHO  HMHTEHCHUBHOE
noTpedsieHne KaK JJIEKTPUYECKOW, TaK U TEIUIOBOH IHEPIHH.
TemnoBass osHeprust mnotpebisiercs B Ooimepax s
MPOU3BOJICTBA IMapa, KOTOPBIA HCMOJIB3YETCS  IJIABHBIM
o0pa3oM aJisi BapKHu Cycjla M HarpeBaHuUs BOIbl B BapOYHOM
mexe M B Lexe po3nuBa B OyTbulku. KpymHedmmm
OTpeOuTeNeM d3JIEKTPUUECKONM DSHEpPruu, Kak MHpPaBHIIO,
SIBJISIETCSL TEXHOJIOTMYECKAasi CHCTeMa OXJIAXIACHUS, OIHAKO
CYLIECTBEHHAs] JI0JIA MOTPEOJICHUS JIEKTPOIHEPTUH MOXKET
MIPUXOJUTHCA HAa BAPOUHBINA U Pa3IMBOYHBIN IIEXU, & TaKXKe Ha
YCTaHOBKY JJIsSl OYUCTKU CTOYHBIX BOJI.

VYnenbHoe mOTpeOeHWe DHHEPruv . HA TOM WM HHOM
MMBOBAPEHHOM 3aBOJIE B 3HAUUTENHHON CTEMEHH 3aBUCUT OT
KOHCTPYKIIMM  DHEPrOCHUCTEMBI  OQOIIEr0  IOJB30BAHHUS H
MPUHATON KOHUENUUU TEXHOJIOTMYECKOr0 MpOLEecca, OJHAKO
OTJINYUE TIPEANPUITHIA APYT OT APYra MOXKET OBITh CBA3AHO C
pasHUllel B pelenTtype MPOAYKIHH, BUAE YHAKOBKH, pa3HOM
HayaJbHOW  TEMIIEpaTypoO¥  BOZBL,  MCIOJb3yeMOW  Ha
KOHKPETHOM 3aBOJIe JUIi NPOU3BOJACTBA IHBA, U PA3HBIMHU
KIIMMAaTHYECKUMHU  YCIOBHSIMU.  YJIeJIbHOE  TOTpeOIeHue
SHEPTrUM Ha THUBOBAPEHHOM 3aBOJIE MOXET KoyeOaThCs B
muanazone 100—200 M/x/rm B 3aBUCUMOCTH OT pa3MEpoB
MNPEANPUITHS, . CIIOKHOCTH TEXHOJOTMYECKOTO IIpolecca Hu
JPYTUX HEPEUYNCIEHHBIX BbIIE GakTopoB [3].

Jlng  mHUBOBapeHUs  XapaKTepHbl  BBICOKME  OOBEMBI
MOTPEeOJIeHHsT BRICOKOKAYeCTBEHHOM BOJIbI. [IMBO OoJiee ueM Ha
90% cocTOUT U3 BOJIbI, © SKOHOMUYHBIN MUBOBAapPEHHBIN 3aBOJ
pacxomyeT st mpou3BoAcTBa 1 nmutpa (1) muBa 4—7 11 Bojsl [ 1].

[IuBoBapeHHbIE 3aBO/BI HUCIONB3YIOT BOJY HE TOJIBKO MAJIf
MPUTOTOBJICHUS TIMBA, HO U JIsl HArPEBa, OXJIAXKICHHS, MOUKH
MIPOU3BOJICTBEHHOTO 00OPYAOBAaHUS W TIOCYIBI ISl PO3JIMBA,
yOOpKH MPOU3BOJICTBEHHBIX y4aCTKOB, MOWKH TPAaHCIIOPTHBIX
CPEICTB, a TaKXKe B CAaHUTApHO-OBITOBBIX Iensx. Kpome Toro,
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IIOTEPU BOJIbI UMEIOT MECTO B IPOLIECCE KUIIAYEHHUS Cyclla U
IIPU YTUIM3ALUU TUBHOM JPOOUHBI.

CrouHble BOJBI NMBOBAapEHHBIX 3aBOJOB 3arpsi3HEHbBl B
OCHOBHOM OpPraHMYECKUMM BeLIeCTBaMH, OOpa3yloLIUMHCS B
X0JIe TEXHOJIOTMYECKOro mnpoiecca. B npouecce npon3BoacTa
nuBa  0o0pa3yloTcs — TakMe  JKMJIKOCTH, Kak  ciaboe
(HEOXMENIEHHOE) CYCIO M OCTaTOYHOE TIHBO, KOTOPBIC
IIMBOBAPEHHBIM 3aBOJAM CJI€JyeT IMOBTOPHO HUCIOJIb30BATh, a
HE OTBOJUTh BMECTE CO CTOYHBIMU BoAaMHU. OCHOBHBIE
UCTOYHMKHM OCTAaTOYHOTO IHMBAa — 93TO JIar€pHbIC TaHKH,
KH3eIbI'ypOBbIE (PUIBTPBI, TPYOOIIPOBOIBI, OTOPAKOBKA B I€XE
pO31MBa, BO3BpaT, a TAKXKe NMUBO U3 OyTHUIOK, PA30UTHIX B LIEXE
po3nuBa.

B npomecce  mpousBoacTBa  MHUBa  00pa3yroTcs
pa3HooOpa3HbIe OTXOMBI, HATPUMEP NUBHAS APOOUHA, KOTOPHIE
UMEIOT KOMMEpPYECKYI0 I€HHOCTh. M MOT'YT OBITh IPOJIaHbI
CEJIbCKOXO3SICTBEHHBIM MPEATIPUATHAM B Ka4eCTBE OOOUHBIX
IPOAYKTOB.

Haubonee cymecTBeHHbIMH BbiOpocaMu B atMocdepy ot
MUBOBAPEHHBIX 3aBOJIOB SBISAIOTCS 3amax MU Mbulb. OCHOBHBIM
HCTOYHUKOM  BBIOPOCOB ~ HENpPMSTHOIO  3amaxa  Ha
MUBOBAPEHHOM 3aBOJIC  SIBJIETCS KHUIsTUeHHE cycia. YToOsl
COKpaTHTh BBIOPOCHI HENPHUSATHOTO 3amaxa OT KHIITYCHUS
cycia, clIeAyeT MCIOJIb30BaTh CUCTEMY PEKyNepaluu Teruia
uis cOopa M KOHJIEHCAIlMM T[1apoB, a 3aTeéM IPHUMEHSTb
PEKYNIEPUPOBAHHYIO JHEPIHIO JUISI HYXKI TEXHOJIOTMUECKHUX
WIA  WHXEHEpHBIX cucTteM. OCHOBHBIMH  HCTOYHHKAMHU
BBIOPOCOB MBUIH SIBJISIOTCS XpaHEHUE U UCIOJIb30BAHUE 3€pHA,
caxapa u ku3ensrypa [3].

MHorue NHMBOBapeHHBbIE  3aBOABI  MOTYT  JTOOUTHCS
CYUIECTBEHHOH  SKOHOMHMHM  TOTPEOJSEMBIX  MPHUPOIHBIX
pecypcoB, cienys NPUBENEHHBIM HUXKE TEXHOJOTUYECKUM
WHCTPYKIIUSIM:
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- YCTAHOBUTH CUETYMKH 3JEKTPOIHEPTHH U BOJAOMEpHBIC
CUETUYMKHM I M3MEPEHHMs U  KOHTPOJL DHEpPro- u
BOJIONOTPEOJICHHS HA TPEANIPUATHY;

- paccuMrtaTh OanaHC MOTpeOJeHHs ropsiued BOJbI IO
MUBOBAPEHHOMY 3aBOJy B II€JIOM, C T€M, YTOOBI BBIIBHUTH
BO3MOYKHOCTH pEKylepaluy Temjia OT IPOM3BOJCTBEHHBIX
MPOLIECCOB JTMOO DSHEPTrOCUCTEM OOIIET0 IOJIB30BAHMS JUIS
TEXHOJIOTUYECKON 00pabOTKM WJIM HOJOrpeBa HUTATENbHOM
BOJIbI KOTJIOB;

- HCHOJb30BaTh OTXOJIIEe TEIo, oOpa3yroueecs npu
OXJIKJIEHUM CYCIa, JUIsl IPEeJBAapUTEIbLHOrO MOJ0TPEBa BOJIbI,
IIPUMEHSEMOH JUIsl 3aTUPaHUs CIEAYIOIIeH OPUNHU COI0AA;

- HCNONb30BaTb CUCTEMY PpEKyIEpaluu - Temjia s
KOHJIGHCAIlUM Tapa, MOCTYMAIOLIEro U3 €MKOCTH C CYCIIOM.
PexkynepupoBaHHOE TEIJIO MOXHO  MCIOJIb30BaTh B BUJE
ropsiueii BOAbl AN pasNMYHBIX IIeJCH, HampuMep Kak
MUTATEIBHYIO BOJLY KOTJIa B LIEXE PO3/IKBA B OYTHUIKH WU IS
IIPEBAPUTENILHOTO MO0IPEBA TEXHOIOIMUECKON BOJIBI;

- TPHUMEHSTh METOJ BHICOKOTHIOTHOTO TTMBOBAPEHUS, TIPU
KOTOPOM IPOU3BOAUTCS MUBO 00Jiee BBICOKOM KPErnocTu, 4em
[IMBO, TIOCTYTAOIEE B MPOJIaXKYy, a 3aT€M Iepel pO3TMBOM OHO
pa3baBnsieTcs, 4TOOBI COAEp)KaHUE alKOToJii B KOHEYHOM
MIPOJYKTE COOTBETCTBOBAJIO TPEOOBAHUSIM;

- KOHTPOJHUPOBaTb M ONTHUMH3UPOBATh MCIAPEHUE B
MpoLecce KUISTYeHUs Cyclia;

- < o0ecrieyuTh KaUeCTBEHHYIO H30JIALIUIO TPYOOIPOBO/IOB,
€MKOCTEH, KJalmaHOB U MaTpyOKOB B CHCTEMax LHUPKYISLHUU
mapa, ropsiuei BoJIbl M XJIaJlareHTa, CycJIOBapOYHbIX KOTJIOB U
nX AJIEMEHTOB, TYHHEJIbHBIX acTepu3aTopoB u
OYTBUIKOMOEYHBIX MAIIIWH;

- NPeAyCMOTPETh BBICOKHM KO3(PQPUIIMEHT peKyrnepanun
B IacTepU3aTOpax MTHOBEHHOTO JEHCTBHS, HampuUMep
HCIOJIb3YEMBIX IIPU PO3JIMBE U MPOU3BOICTBE J€a3pUPOBAHHOM
BO/JIbI; 3TO TaK)X€ COKpAIAeT MOTPEOHOCTh B OXJIAXKICHUH,
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- OrpaHMYMTh  MWCIONBb30BaHHWE, B  OCOOCHHOCTHU
nepepacxo, ropsiueit BoJbl;

- ONTHMHU3UPOBATh HArPEB MOTOYHBIX MACTEPU3ATOPOB U
paccMOTpeTh BO3MOXKHOCTh BBE/ICHUS YIIPABJICHHS YCTaHOBKOM
JUIsl TACTEPU3ALINY;

- NPUMEHSATh PHEProCHUCTEMBbI OOIIEro MOJIb30BAHUS Ha
0aze KOMOMHHPOBAaHHOTO TMPOW3BOJCTBA  TEILUIOBOM U
ANEKTPOIHEPTHU TEIUIOAIEKTPOCTAHIIUSIMU;

- ONTHMHU3UPOBATH (GYHKIIMOHUPOBAHUE crCTeM
OXJIKICHUS;

- obecrieyuTh ~MHHHUMAJILHO  BO3MOXHBIA  YPOBEHB
JaBJICHUS B CHUCTeMe cCkatoro Bosayxa. lLlpu cHuxeHHH
naBieHus ¢ 8 Oap no0 7 Oap mOTpeONeHHE INEKTPOIHEPTHH
JOJKHO CHU3UTHCS IpUMEpHO Ha 7%);

- ONTHMHU3UPOBATH HKCILLyaTaIUI0 MOIITHBIX
aJIeKTpoABHraTenci [4].

K 4ucny pexkoMmennanuii, KacarelibHO MOTPEOJICHUS BOJBI
MMBOBAPEHHBIMU 3aBO/IAMU, OTHOCSITCS CIEAYIOLIHE:

- OTpaHMWYMBATH WCIIOJIB30BAHHE BOJBI JUISI OXJIKICHUS
cycia 00beMOM, HEOOXOIUMBIM I 3aTUPAHUs, KOTOPBIH, Kak
npaBmio, B 1,1 pa3a mpesbliiaeT 00beM Cycia;

- JIONyCKaTh BO3MOXHOCTh KOJICOaHUS YPOBHS BOJbI B
pe3epByapax (s XpaHEHHS PEKYNEepUPOBAaHHOH  BOJBI,
pa3syMHO HCIOJIB3Ys, TaKUM 00pa3oM, €eMKOCTb pe3epBYapoB.
[TocTosiHHOE 3amOJHEHHE pPEe3epPBYapoOB MOXKET MHPUBECTH K
NepeUBY ¥ HEMPOU3BOIUTEILHBIM ITOTEPSM BOBI;

= ONTUMHU3UPOBaTh  (YHKIMOHHPOBAHUE  YCTPOICTB
0e3pa300pHON MOWKM ¥ TOPSAOK €€ TMPOBEICHUS BO
n30eKaHue M3ITUIITHUX TIOTEPh BOJIBI U MOIOIIUX CPE/ICTB;

- OIICHHWBaTh TEXHUYECKYI0 BO3MOXHOCTh MOHTaXa
3aMKHYTOH CHCTEMBI IUPKYISIUNA BOJBI, HCIOJIB3YEeMOH B
mpolecce MacTepu3aliy, KOrja BojAa IPOIycKaeTcss dvepes
TPJAUPHIO ¥  TIOBTOPHO  HANpaBISIETCS B  MOTOYHBIN
nacrepusaTop. OTO CHHXKAeT TNOTpeOsieHne CBeXel BOJbI
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MOTOYHBIM TACTEPU3aTOPOM M BOCIIOJIHSET MOTEPHU BOJBI OT
UCTIapeHHsT W BO3MOXHOTOo ciuBa. OOOpOTHYIO  BOIY
HEOO0XO/AMMO TO/IBEpPraTh OYHCTKE, 4YTOObI HE JOIyCKaTh
Pa3sMHOXKCHHUSI BOJOPOCICH HM MHUKPOOPTaHU3MOB; CIIEAYET
TaK)Ke UCKIIOUUTH PUCK 3arpsA3HEHUS MPOIYKIHHA OOOPOTHON
Booi. CHCTEMBI PEIHMPKYISIUH  CIIOCOOHBI  COKPATHTh
moTpedIieHre BOIbI IOTOYHBIMHU TTacTepu3zaropamu Ha 80%;

- YCTAaHOBHUTh PEUUPKYJSIIIMOHHBIN  pe3epByap  JJis
BaKyyMHBIX HaCOCOB, HCIIOJIb3YEMBIX B IPOLIECCE PO3NUBA. DTU
HACOCHI TIOCTOSIHHO CHA0AaI0TCs BOJOW JJIsl BOCHOJHCHUS €€
yredyek 3a cu€T BbIOpoca B BO3QyX.  YCTaHOBKa
PELHMPKYISAIMOHHOIO  pe3epByapa  MOYXET  COKPaTHUTh
moTpedIIeHNe BOIbI BAKYYMHBIM HacocoM Ha 50%;

- peKyInepupoBaTh BOJIY, UCIOJIb3YyEMYIO Ha Pa3JIMYHBIX
dTamax TEXHOJOTHYECKOro TMpolecca, M OpraHu30BaTh ce
MOBTOPHOE HCIOJIB30BaHUE TaM, TIJIe 3TO BO3MOXKHO,
HanpuMep, sl OXJIAXKACHUS U IPOMBIBKU [5].

s YMEHbILICHUS coJiep>KaHus OpPraHUYECKUX
3arps3HATENICH B CTOKAaX ITHBOBAPEHHBIX 3aBOJIOB MOYKHO
MPUHUMATD CIEIYIOIINE MPOMYUIAKTUIECKIE MEPBI:

- cobupats crnaboe Cyciio B pe3epByap ¢ HarpeBaTeIbHON
pyOamkoi M HU3KOCKOPOCTHOW MeEIIAKOM C LeNblo ero
WCTIOJIH30BAaHUS TPH NMPOM3BOJICTBE CIEAYIONIEH MapTHH MHBA.
OTO TO3BOMSAET  CHU3UTh IMOCTYIUIGHHE  OpPTraHUYECKHX
3arps3HUATENEH B CTOYHBIE BOJBI, COKOHOMHTH CHIPbE H BOIY.
COop cmaboro cycina ocoOEHHO BaKE€H ISl BBICOKOTIOTHOTO
MTMBOBAPEHHS,

- COBEpPIIEHCTBOBaTh MOPSAOK paboOTBl B MENsIX
COKpalieHus 0o0bemMa 0oO0Opa3yIomerocss OCTaTOYHOTO IIHBa,
HaTpumep, MOJIHOCTHIO OTIOPOXKHSTh pe3epByaphl,
MOJIJICP’KUBATh  YHUCTOTY U TOPSJIOK Ha TIPOU3BOJICTBE,
BHEIPUTH d((HEKTUBHBIE CHCTEMbI MOHUTOPHUHTA;
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- HE JOMyCKaTh TIEperoJHeHUus (HepMEeHTAIMOHHBIX
YaHOB, KOTOPOE MPUBOAUT K MOTEPE YACTHUYHO 3a0pOAMBILErO
cycla U IpOKKEN;

- ob0ecrneyuTh OCAXKICHHE KAayCTUYECKUX CPEACTB U3
OYTBUTKOMOCUYHBIX MAIIIWH;

- co0upaTh NPOMBIBHYIO BOJY, HCIIOJIb30BAHHYIO IIpU
nocjenHel TpPOMBIBKE IMKiIa 0e3pa300pHOW MOWKH, U
MOBTOPHO HCMOJb30BaTh €€ NpU TNEpBOM MPOMBIBKE B
cleIyIoleM ukie [6].

B uuncino MeTo10B OUMCTKH TEXHOJOTHYECKUX CTOYHBIX BOJ,
00pa3yIoMMXCs Ha MPEANPHUATUAAX OTPACIH, BXOISAT:

- yCpeIHEHHUE pacXoJ0B U HArpy3oK,

- crabunusanus nokasarens pH,

- YMEHBIICHHE KOJHMYECTBA B3BEWIEHHBIX  TBEPIBIX
YacTUI[ IMyTEM OCAXKICHHS C TOMOIIBI0 KIapu(pUKaTOPOB
(ammmapatToB 711 OCBETIICHHS)

- Owmosormueckas 006paboTKa.

WNunorna Ttpebyercss ynaneHue OMOTEHHBIX BEIIECTB IS
CHWXEHUsI colepkaHusi = a3ora U ¢ochopa, a Takxke
ne3suHpeKknus myreM  XxjopupoBaHusi. (OOe€3BOKMBaHHE U
ylaJleHne OCTaTKOB, @ B  HEKOTOPBIX  CIy4asx —
KOMIIOCTHPOBAHUE WM BHECEHHE B IIOYBY B IPHEMIIEMBIX
KOJIMYECTBAX OCTAaTKOB OT OYHUCTKH CTOYHBIX BOJ TaKXe
BO3MOKHBL J{7151 O0pbOBI ¢ HENPUATHBIMU 3allaXaMU CTOYHBIX
BOJI MOTYT TpeOOBaThCS JOMOTHUTEIbHBIE TEXHUIECKHE MEPBI.

[TuBoBapeHHbIE 3aBOABI 10 BCEMY MHUpPY Bce dalle
BHEZIPSIFOT aHA’pPOOHYIO OYHCTKY CTOKOB C MX TTOCIIEAYIOIIMM
a’pupoBanueM. [IpenmMymiecTBa 3TOro MeToa 3aKJII0YaroTcs B
TOM, YTO OH OKa3bIBaeT ropa3fo MEHbIee BO3JCHCTBHE Ha
OKpYXKaloIllyl0  cpely,  O0OecHeuMBaeT  CYIIECTBEHHYIO
OSKOHOMHIO DJIEKTPOSHEPTHH, a TaKXe COMPOBOXKIACTCS
BbIpaOOTKOW Ouorasza, KOTOPBI MOMKHO MCIIOJIb30BaTh B
MapoOBbIX KOTJIAaX WK JJi MPOU3BOJCTBA 3JIEKTPOIHEPTUH [6].
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B mensx cokpamieHusi 00beMOB 00pa3yrOMIMXCS OTXOOB
MPOM3BOJCTBA W  PACHIMPCHHS]  peau3alii  MOOOYHBIX
MPOJYKTOB PEKOMEHIyeTCs pa3pabaThiBaTh H  BHEIPSTH
MIPUPOIOOXPAaHHBIC MEPOTIPUITHS o CIIeTYIOLIUM
HaIpaBJICHUSM:

* ONITUMAJIBHOE HCITOJIb30BAHUE CHIPHSI C IENIbIO TTOBBIIICHHS
BBIXOJIa M COKpalleHHs 00beMOB OOpa3yIOLIUXCS TBEPABIX U
JKHIKHX OTXOJIOB, B TOM YHCIIE:

- HEJIONYIEHHWE UCIOJIb30BAHUA HU3KOKAYECTBEHHOTO
CBIPBSI,

- ONITUMM3AIMS Pa3MoJia COJI0/Ia;

- onTtuMu3anus (GUILTPAIMH, B TOM YHUCHE JAOCTATOYHO
TIATEIbHASL MPOMBIBKA MUBHOW JPOOMHBI JJI MaKCHUMAaJbHO
BO3MOJKHOT'O BBIX0JIa DKCTPAKTA;

- cbop cmaboro cycia s HWCHONB30BaHUS BO BpeMs
3aTUpaHUs COJIO/Ia TMPU MPUTOTOBICHUU CIEAYIOLIEH MapThH
M1Ba;

- ONTHMHU3ALMSA OCBETICHHSA 3a CUYET MCIOJIb30BaHU
THUAPOIMKIIOHA, TOCKOJBKY  CIEICTBUEM HEIOCTaTOYHOTO
OCBETJICHUS SIBJISIETCS BBICOKOE COJIEpKaHUE OCAJIKA;

- U3BJICUCHUE CYyCila U3 TOPSAUEro OCA/IKA;

- U3BJICUCHUE TTUBA U3 U3JIMILKOB JAPOXOIKEH;

- cOOp M TOBTOPHOE WCIIOIH30BAHUE OCTATOYHOTO IHBA.
KauecTtBo mmBa, MOIYYEHHOTO JO W TOCIE 3TOr0 MpoLEcca,
SBIISICTCS  BBICOKMM, M TaKO€ IIMBO MOJXKHO JOOaBIIATH
HEMOCPEACTBEHHO B TOTOBBIM MPOAYKT Ha (PUIBTPAIIMOHHON
nuanu. [lpodyee ocrtaTouHOe MHBO, OOpa3yromieecss B IE€Xe
pO3iuBa, CIe1yeT BO3BPAIATh B TUAPOLUKIIOH;

* TMpU HAIWYUKU TEXHUYECKOW M  SKOHOMHUYECKOH
BO3MOKHOCTH CJIEIYET M3BJIEKaTh KOMMEPUECKYIO BBITOAY W3
00pa3yIomuxcs OTXOJ0B ITyTEM:

- cOopa MUBHOM APOOWHBI, OCTABILIEHCS TIPH 3aTUPAHUU, AJIS
€€ peaqu3aly B KadyecTBE IMOOOYHOTO MPOJYKTa HA KOPM
CKOTY;
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- HEIOMyIIEHUsI cOpoca ropsiuero ocajaka B KaHAJIH3AIHIO.
I'opsiunii ocamok cienyeT BO3BpallaTh B 3aTOPHBIA KOTEN WM
(GUIBTPALMOHHBINA YaH U (GUIBTP AJIS OTAEICHUS 3aTOpa. 3aTeM
TaKOW OCaJIOK yJaJaseTCs BMECTE C MUBHOH JPOOWHON U B
TAaKOM BHUJIE MOXKET OBITh UCIIOJB30BaH Ha KOPM CKOTY;

- cbopa ¥ TIOBTOPHOTO HCIOJB30OBAHUS  JIPOAOKEH,
00pa3yromuxcsi B KadecTBe MOOOYHOTO MPOJyKTa B MpOIecce
OpokeHus. J[poxoku MOXXKHO coOuparh B (pepMEHTAIMOHHBIX
YyaHax, JIJarepHbIX TaHKaX, YCTAHOBKAX JUJISI XPAHEHUS APOKKEH
1 QUIBTPAIIMOHHBIX YCTAaHOBKAX;

- IOBTOPHOTI'O UCIOJIb30BaHUS CTEKJI000s U3 BO3BPAIICHHbIX
OYTBLJIOK /17151 IPOU3BOCTBA HOBOM CTEKIIOTAPDI;

- ynaneHus: OyMa)kHOW Macchl, 00Opa3yrouiecs pu CMBIBE
9TUKETOK C BO3BpallleHHbIX OyThUOK. [lpu  Hamuuuwm
TEXHUYECKOW H  SKOHOMHUYECKOW = BO3MOYKHOCTH  TaKylO
OyMakHYI0O MaccCy cleAyeT MOBTOPHO HCIOIb30BaTh JIMOO
KoMmroctupoBatb. Ecnu ke ~OymMaxkHass wmacca COAEPKUT
00JIbIIOE KOJTMYECTBO KAYCTUYECKUX CPEICTB, MPUMEHSIEMBIX
MPU TPOMBIBKE, JIUOO TSKEIBIX METAJJIOB U3 TUIOTpadCcKoit
KpAacKH, €€ ClIeyeT HalpaBisaTh Ha MOJUIOH ISl 3aXOPOHEHUS
OTXO/JIOB;

- HCMOJB30BaHUS OCaaKa, 0Opa3yroIIerocss Ha YCTaHOBKE
JUTSl OYMCTKU CTOYHBIX BOJ MTUBOBAPEHHOTO 3aBOJIa, B KAUYECTBE
CENIbCKOXO03SMCTBEHHOT0 ya00peHus, U000 ero ynajieHusl Ha
COOTBETCTBYIOIIMM MOJUTOH JIsl 3aXOPOHEHUST OTXO0B [7].

Jlng cOopa U pexynepanuu MbUTM CJIeIyeT HCIOJIb30BaTh
[UKJIOHBI. M TKaHEBbIE (UIBTPHI, TPUMEHSSA WX CIETYIOIINM
o0Opa3zom:

- TBUIb, OOpPa3yIONIYIOCS TIPH pasrpy3Ke CHIPbS U
TPAHCIIOPTUPOBKE COJOJA M J100ABOK, CIEIyeT HAMpaBlATh B
3aTOPHBI KOTEN WJIM KOTeN Juisi J100aBOK, a MOJy4eHHBIN
AKCTPAKT PEKYIIEPUPOBATH;
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- meUlh, OOpasymomrylocs mnpu paboTe ¢ COJIOAOM U
no0aBKaMH, MOJYKHO HCIIOJb30BaTh B Ka4yeCTBE KopMma IS
JKUBOTHBIX [8].
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YK 338.45.01

Tapacesuy T.f. Hayu. pyk. MasnbkeBud H.I'.
[lepcnekTBBI pa3sBUTUA JAepeBO0OpadaTbIBaloLIen
npomslinieHHOCcTH Pecny6/1Mku Bestapych

BHTY, ®I'/1D, rp. 30203112

C npeBHeMIIMX BpeMEH  YEJIOBEUECTBO  MCHOJB3YET
JpeBeCHHY Kak MaTepuall Uil CTPOMTEIbCTBA, MU3TOTOBJICHUS
Mebenn, mpeaMeToB naTeprepa. [poaykius gepeBooOpadoTKu
BOCTpeOOBaHa W He3aMEHMMa BO MHOIMX cdepax Haren
xu3HH. Pecrybnmka benapyce, koTopasi numeet ©oraThiii 3amac
MECTHOTO  CBhIpbsi,  MCIOJIb3YeT  HEHPEPbIBHBIA  IMKII
MIPOM3BOJICTBA OT JIECO3arOTOBKH 710 AepeB0o0OpadboTku [1].

OngHoil w3  crapedliux W KPYINHEWIINX  OTpacien
npomblnieHHOCTH B Pecrybnmuke  bemapycp — siBnsiercs
nepeBooOpabaTsiBarolias. Ha ee 105110 npuxoaurcs IpuMepHO
2 % ot oOmero o0beMa MPOU3BOJCTBA OOpadaTHIBAIOIICH
oTpaciu CTpaHbl, a B CTPYKTYype JIECHOH,
nepeBooOpalaThIBalOLIEH U LEII0I03HO-0yMaXKHOM oTpacieit
MPOMBIIIICHHOCTH — 62 %0.

3HAYMMOCTh JepEeBOOOPaOATHIBAIONICH MPOMBIIUICHHOCTH
OIIpeIeNIAeTCs TAKUMU TIOKa3aTeNsIMHU, KaK BBITYCK BaKHEHIIINX
BUJOB HPOAYKIHMM Ha AYIIYy HaceleHMs, A0JS NPOAYKLIHU
oTpaciii B 00pabaThIBAIOLICH MPOMBIIUIEHHOCTH, pPa3Mep
BaJIFOTHBIX MOCTYIUIGHUH OT 3KCHOpTa TOBapoOB M JIOJIs UX B
00BEME IKCIOPTa CTPAHBI.

Pecnybnuka Benapych 1o mpou3BOACTBY MUJIOMAaTEPHUATIOB
U KJIeeHOW (QaHepsl B pacueTe Ha | ThIC. 4Yesl. HACEJICHUS
IIPEBOCXOJUT CpeAHMi ypoBeHb cTpaH EC COOTBETCTBEHHO B
1,5 u 2,1 pasza.

Hemnoxue mnosunuun B EBpone 3anumaer bemapych 1o
MIPOM3BOJICTBY JAPEBECHOCTPYKEUHBIX IUIMT B pacuere Ha 1
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TBIC. HACEJIEHMsI — IO 3TOMY IIOKa3aTeNIl0 IPEBOCXOIUT
cpeanuid ypoeHb ctpan EC B 1,8 pa3za. JIugupyeT B BbllTycKe
JIPEBECHOCTPY)KEUHbIX IUIMT B pacdere Ha | ThIC. dHel.
cieAymoume MiaTh rocynapctB — ABctpus. JIutBa, JlartBus,
benbrus m Ocronus. Hama crpana mo 3ToMy mOKa3aTelto
3aHUMAaeT BOCbMOE MECTO.

[Ipon3BoACTBO TOTOBOW MPOAYKIMU U3  JIPEBECHHBI
COCPEJOTOYEHO IJIaBHBIM 00Pa30M B OpraHM3aLUAX KOHIEpHA
«bennecOymnpom», B coctaB KOTOpPOro BXoAMT 50 KpyIHBIX
HNpEeINpUATHA pa3nuyHbIX (GOpM COOCTBEHHOCTH, B TOM HHUCIIE
24 — B cdepe nepeBooOpabOTKH U MPOU3BOACTBA Mebenn, 15 —
LEJITFJIO3HO-0OYMaKHOW W JIECOXMMMUYECKOW oTpaciei, 6
JIeCO3aroTOBUTEINIBHBIX OopraHu3anuii. [Ipennpusarus koHuepHa
SBJISIIOTCSL CAMBIM KPYIHBIM HOTPEOUTENIEM U 1epepaboTYNKOM
JPEBECHHBI M MaKyllaTypsl B cTpaHe. B 3aBrcuMocTH OT BUaa
NESITEeIbHOCTH MPEINpUATHs KOHUEpPHA JEIATCS Ha YeThIpe
KaTerOpuu: JIECO3arOTOBUTEIBHBIC; IEPEeBO0OPAOATHIBAIOIINE U
MeOebHbIe, LEUII0I03H0-0yMaXXHble U JIECCOXMMUYECKHE;
HENpPOU3BOJCTBEHHbIEC opraHu3anuu. Hanbonbiiee KonuyecTBo
IpeaIpUsATHI CKOHLIEHTPUPOBAHO B O1oKe
«1epeBooOpadaThIBatONE U MEOCIIbHBIC TIPEATPUITHS.

Ha npeanpustusix = koHuepHa cocpegotoyeHo 70 %
nepepaboTku JipeBecuHbl U nopsaka 40 % wmeOeabHOTrO
npousBojacTBa Peciyonuku benapyce.

Haub6onee BOCTPEOOBAHHBIMU TOBapaMu
nepeBooOpadaThIBatOIIECH HNPOMBIIIJICHHOCTH  SIBJISIFOTCS
Me0enb, OpeBECHbIE TUINTHI, 000U, (paHepa, Tapa U3 Oymaru u
KapToHa. B cBowo ouepeap miuTH, (aHepa, a TaKxKe
TUTACTMACCHI ¥ CHITHKOHBI OTHOCSATCSI K OCHOBHBIM MaTepraaM
COBPEMEHHBIX  MeOeNbHBIX TMPOM3BOACTB. B  mporecce
W3TOTOBIICHUS TUTMT WCIIOJIB3YeTCsS BTOPHYHOE CBIPHE, UYTO
MO3BOJISIET COKpALIAaTh MOTpeOIeHne HATypaIbHOW JIPEBECUHBI
U CIIOCOOCTBYET SKOHOMHH NMPUPOIHBIX PECYPCOB.
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JIpeBECHO-CTPYKEUHbIE IIUTHI W3TOTABIMBAIOTCS METOJOM
rOpsiYero MPEeccOBaHUS APEBECHON CTPYXKKHU CO CBSI3YIOIIUM
BEIIECTBOM, B KAUYECTBE KOTOPOTO MPUMEHSIOT CUHTETUYECKHE
CMOJIBI. OJTO CcaMblii paclpOCTPaHEHHbIH MaTepual s
KOpITyCHOM Mebenn, ohopMIIeHUSI HHTEPbEPOB, CTPOUTEIHCTBA
(KpbIIIK, TEPeropogku W T. I.). BakHOe HX JOCTOMHCTBO —
HU3Kas [[€Ha, UMEHHO MO03TOMY OHH IIUPOKO HCHOJIB3YIOTCS B
KauecTBe MaTepuana ajsi MeOelu SKOHOMKIIacca, Oobluas
gacTe O(pucHOW MeOenu NPOM3BOIUTCS HWMEHHO W3 3TOTO
MaTepuarna.

OCHOBHBIMH  CTpaHaMH, U3 KOTOPBIX ~ B PecmyOnmke
benapych uUMMIOpPTHPYIOTCSI IPEBECHO-CTPYKEUHBIC IUIHTHI,
aBiAroTcs: Poccuiickas @enepanus (42 %); Ykpauna (30 %); u
[Mompma (21  %). HesnauutenbHble ~ 00BEMBI  JTaHHOM
MPOAYKIIUH MTOCTABISIOTCS U3 Pymbraum, JlaTBun u ap.

[IpakTuuecku Bech 00beM IKCIOPTA APEBECHO-CTPYKEUHBIX
wmt u3 Pecnybnuku bemapycs npuxoaurcs Ha crpansl CHIT
(98 %) u nume He3HauuTenbHas HacTh (2 %) — HaA apyrue
CTpaHbI OJIMKHETO U TATLHETO 3apyoexnbs [2].

Xopoue MepcrneKTUBbl Uil pa3BUTHA Yy MeOelbHON
npombinuieHHocTH. B 2016 romy B bemapycu Ob110
npousBefeHo MeOenn Ha cymmy 867,4 muH. BYN (440 M.
USD B 5KBHBaJICHTE), B TOM YHCIIE MPEANPUATHIMHI KOHIIEpHA
— nHa 295 mma. BYN (okomo 150 mmu. USD), wiu Tpets OT
oOuiero - oobema. Hanbonee KpynHBIMH TPOU3BOIUTENSIMU
MeOenu  ABISIOTCS 3A0 «XO0JIAUHTOBas KOMITIaHHUSI
«IlmaCcKapeB» (47,5% ot oOmero oOvema Mebenw,
BBIYILIEHHON mpeanpustusMu  KoHiepHa), COOO «3oB.-
JlenEBpomebens»  (13,1%), 3A0 «MonogeuHomebenby»
(12,5%). Oxunaetcs, uro k 2020 Toay NMpou3BOJACTBO MeOEIN
B benapycu yBenmuuutcs B TEKyIIMX II€HaX B JBa pa3a - A0 1,8
wipa. BYN (okono 900 mmu. USD mo Tekymemy Kypcy), a
akcropT - Ha 20 %.
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B 2016 roay npeanpusitus KOHILIEpHA 3KCIOPTHUPOBAIU
mebenu Ha 89,7 muH. USD (60 % ot o6bema npousBojcTBa). B
ctpanbl CHI" nocrasieno 82 % ot oOuiero oovema. IIpu aTom
ecnM B JanbHee 3apy0Oexxkbe oOTrpy3ku B 2016 rTomy
yBesmuminch Ha 56,6 %, To B ctpanbl CHI' onu cHusunuch Ha
25,5 %. Cpean rocynapcTB JalIbHETO 3apyOeKbsi OCHOBHBIMU
poiakamu siBisiorest [lonbia (7,3 muta. USD) u I'epmanus (2,1
miH. USD). Bceero reorpadus mocraBok MeOean IpeanpUsTHiA
KOHIIepHA oxBaThkIBaeT Oonee 20 crpaH [3].

3amaua jgepeBooOpadaThIBAIONIC MPOMBIIUIEHHOCTH Tak
e, KaK JIECOMPOMBILUIEHHOTO KoMIuliekca benmapycu B 1enowm,
Ha nepcnektuBy 10 2020 r. cocTOMT B IOBBIIIEHUH
KOHKYPEHTOCIIOCOOHOCTH M AIKCIIOPTHOrO IIOTEHIMaja Ha
OCHOBE  aKTHUBM3AalMM  MHHOBALIMOHHOW  JESATEIbHOCTH,
MOJICpHM3AIlMA  JICUCTBYIOIIUX M  CO3JaHUS  HOBBIX
MIPOU3BO/JICTB MO TIIyOOKOI mepepaboTKe IPEBECHOTO ChIPHS.

Jy1st 5TOTO NMpEeANPUHUMAIOTCS MEPBI, HalpaBJICHHBIE:

— HA COBEpUICHCTBOBAHUE CTPYKTYpbl OTpacid MyTeM
OTIEPEIKAIOIIETO PA3BUTUS IKCIIOPTHO-OPUEHTHUPOBAHHBIX U
HMMITIOPTO3aMEUIAI0IINX TIPOU3BO/ICTB o riy6oKoi
nepepaboTKe IPEBECHOTO ChIPHS;

— BbIABIIEHUE HEIDPEKTUBHBIX MPEANPUATHN U IPUHITHE K
HUM  COOTBETCIBYWOIIMX  Mep  (mepenpoduivpoBaHue,
JUKBUIAIHSA );

— TIOBBIMICHHUE YPOBHS KOHKYPEHTOCTIOCOOHOCTH MPOAYKITMH
W paclIUpeHHe AacCOPTUMEHTa, YIydlleHHWe Ju3ailHa U
YIAaKOBKH, BHEIPEHHE COBPEMEHHBIX CHCTEM YIIpaBJICHUS
Ka4yeCTBOM ¢  y4éToM  TpeOOBaHUW  JKOJOTUU  H
MEXyHApOIHBIX CTAaHIAPTOB;

— CHWXXEHHME CeOEeCTOMMOCTH MPOIYKIIHMH, B TOM YHUCIIE ee
SHEPTOEMKOCTH 3a CUET 3aMEHBl UMIOPTUPYEMBIX MECTHBIMHU
BUJIAMU TOIUIMBA (TOIUTMBHAS IIIETIa, IPOBA, OTXO/bI);

— TOBBIIIEHWE  OKCIOPTHOTO  TMOTEHLMala U CO-
BEpPUICHCTBOBAHUE €T0 CTPYKTYPHI 32 CUET pOCTa J0JIU TOBAPOB
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¢ BBICOKOH 100aBIEHHON CTONMOCTBIO;

— HAa aKTHBU3AIMIO MAapKETHHTOBOW JCSITCIBHOCTH |
pEeKIaMbl TOBAPOB C MIUPOKHUM HCIIOJIb30BAHUEM HHTEPHETA;

— pa3BUTHE TOBAPOIPOBOJAIICH CETH, IUBEPCUPHUKAIINIO
PBIHKOB cOBITA MpOTyKIHH [4].

Ilepen necHoii, nepeBooOpadaThIBArONIEH W IIEJUIFOJIO3HO-
OyMa)XHOW TPOMBIIUICHHOCTBIO CTOWT 3ajava JajbHEHIIero
3(PEeKTUBHOrO Pa3BUTHSA, YTO IIPOCTO HEBO3MOXKHO - 0e3

ITOBBIIICHUS KauecTBa u TEXHUYECKOTO YPOBHs
JKCIOPTUPYEMOM  NPOAYKIMM  3a  CUET  IIPOBEACHHUS
TEXHUYECKOIO IIEPEBOOPYKEHUS u PEKOHCTPYKIMHU

MIPOU3BOJICTBEHHBIX MOIIHOCTEH.
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VIK 339.138

Tepe6usio A.H., PoneBuy U.B.

BiusHue pesaresnbHocTd ¢uanana Ne 3 «MuHCKMH
KOMOWHAT CUJIMKATHBIX usaeaun» 0AO «besiopycckuit
IleMEHTHBIN 3aB0/» HA OKPYKAKIIYI0 cpeay

BHTY, ®I'15, rp. 30203112

@unnan Ne3 «MuHCKAI KOMOWHAT CUIIMKATHBIX WU3IETHN»
(«MKCH») OAO «benopycckuii HeMEHTHBIN 3aBOJ» - OJIUH U3
KpynHeWmux B benapycu mpousBoautTeneil CTPOUTENBHBIX U
TEIUION3OJISIITUOHHBIX  MaTepuanoB. OH . MPOU3BOJIUT OKOJIO
IBAAIIATH HAMMEHOBAHUN CUJIMKATHOTO KHUpIHU4Ya, OJOKOB M3
SIYEUCTBIX OETOHOB, IMEHOIUIACTA, TMOJUCTUPOJA OETOHHBIX
TUTUT, TPOTYapHOU TUTUTKH U JIp.

Exeromqno mnpenmpusitue | BeIOpackiBaeT B aTMocdepy
215,8645 T. nBamuatd BUIOB 3arps3HSIONIMX BEIIECTB (CM.
Tabxn.). I3 HUX ynaBiIuBaeTcs JHUIIb MbUIH JPEBECHAs, IMbLIb
Heopranuueckas, conepxkaiias SiO; > 70%, u B3BeIlIEHHBIE
BemiecTBa. llpennpusarue OTHOCUTCA K UYETBEPTOMY KJaccy
OIIACHOCTH.

N3 Tabnunpl 1 BUAHO, YTO 3arpsA3HSIONIUX BEIIECTB MEPBOTO
KJlacca OMNAaCHOCTH Ha TMPEANPUATHN BbIOpachlBaeTcs B
HeOoIbmKX KoJndecTBax. OHM 00pa3yloTCsl IpU CKUTAaHUH B
KOTEJIBHOH . pe3epBHOro TorumBa (mas3yrta). M3 BemecT
BTOPOrO = KJIacca OMACHOCTH  HAWOOJbIee  KOJIUYECTBO
COCTaBJSIOT BBIOPOCHI OKcHAa a3oTa W crupoia (26,3529
1/rox). OCHOBHBIM HMCTOYHUKOM OOpa30BaHUS WX SIBISETCS
noNMUCTUPONbHBIA 1eX Ne 2 u korenpHas. K BemectBam
TPEThEro Kjacca OTHOCSTCS TBEpPAbIe YaCTHUIBI, TIbUIb
JpeBECHasi U1 HEOPraHWYEeCKasi, cojiepKaliasi JUOKCU KPEMHUS
menee 70% (24,079 /ron), k BemiecTBaM YETBEPTOrO Kjacca —
okcup yraepona u nenras (16,827 t/rox).
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Tabmuma  —  IlepedeHp  3arpsA3HSIONIMX — BEIIECTB,
BBIOPACHIBAEMBIX B aTMOCheEpy
HanmenoBanme Bemectsa | HJIB, T/r Kirace Bri6poc
OIAaCHOCTH | BEILECTBA,
T/TOIT
1 2 3 4

1 Bunun6enson (Ctupoin) 1,978 2 1,95
2 Mapradenn ©u  €ro 0,002 2 0,0019
COEIMHEHMS
3 Kammuit u ero | 0,000001 1 0,000001
COETUHEHH
4 I1pu1b IpeBeCHast 1,029 1,019
5. Ilpute HeopraHwmdeckas, 5,616 5,61
coJieprkaniast JIAOKCHT
kpemHusi meHee 70%
6 PTyTb 1 ee coennHeHMs 0,000018 1 0,000018
7 CBuHen u ero coequaenus | 0,000053 1 0,000053
8.A30Ta OKCH] 13,136 3 4,234
9 A3oTa IHOKCHUI 54,719 2 24,402
10 Cepsbl 1uoKcH 2,01 3 2,01
11 Yrnepona oxcug 24,975 4 5,867
12 nenran 10,99 4 10,96
13 TBepaple HACTHIIHI 17,505 3 17,45
14 YrneBogopoasl 0,269 4 0,269
15 AroMHUHUST OKCHUT 0,021 2 0,02
16 MasyTHas 30J1a 0,043 2 0,0215
17 XKeneso u ero 0,009 3 0,008
COEMHEHHS
18 Huxens H ero | 0,00188 1 0,0017
COEIUHCHHS
19 Yrnepon gepHsbIi (caxa) 0,01 3 0,005
20  VYraeromoponmbl apom. | 0,022 2 0,022
pou3B. O€H3011a
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B memom Ha mpennmpusATHH BEIIECTB BTOPOrO Kjacca
omacHocTH BbIOpackiBaetrcs 26,6 1/rom (90% - NO,, 8% -
ctupoi), Tpetbero — 57,42 t/rox (SO, — 70%, mbUTH HEOPT. -
20 %), gyerBepToro kmacca omacHoctu — 123,18 1/rox (CO -
74%, nentan — 24%).

Jlnsi TpOM3BOJICTBEHHBIX HYXKI TPEANPUATHE IMOTPEOISIeT
TEXHUUYECKYIO M XO3SHCTBEHHO-NUTHEBYIO BOIY. B OCHOBHBIX
MPOU3BOJICTBAX BOJA TNPUMEHSIETCSA: TMPH TOATOTOBKE U
TPAHCIIOPTUPOBKE CHIPHSI; OXJIAXKICHUU TEXHOJIOTUIECKOTO

00opynoBaHUs; JUTST MPOCYIIKU W3JIEIIUHA. Bo
BCIIOMOTAaTeIbHOM H  TOJICOOHBIX MPOM3BOACTBAX  BOja
UCIOJIb3YETCS TS OXJTAXKIECHUS 000pynoBaHUs

KOMIIPECCOPHOM CTaHIMU; MOMKM MallliH B rapaxkax; yoopku
IOMEIIEHUN U T.II.

TexHunueckass BoJa MCHONB3YETCA B  IPSIMOTOYHBIX
cucTeMax Juisi IPUTOTOBJICHMS - ChIPEBOTO pPacTBOpa, B
O0OpOTHBIX CHCTEMax - JUIsl BOCHONHEHHS TOTEpPh (CHCTEMBI
OXJIQXK/ICHUS MOAIIMITHUKOB M Macja MEJbHHULL, OXJIaXIarolen
BOJIbI KOMITPECCOPHOM, JIJISi CUCTEMBbI OXJakaeHus 1exa Ne 2,
Ul TOANWUTKH CHUCTEM OTOIUIEHUS IPOU3BOACTBEHHBIX
OOBEKTOB MPEANPUATHS), a TaKkKe JUIsl HYXKJ KOTeIbHOU
npeanpusaThs. XO03sSMCTBEHHO-NIMTHEBAsl BOJA HCIOJIb3YETCS
JUIS  YIOBJIETBOPEHUS! XO3AHCTBEHHO-OBITOBBIX M IHUTHEBBIX
noTpeOHOCTEH nepcoHana, a Tak ke JJI MPOM3BOJICTBEHHBIX
HYX]I.

COpoc  MpOM3BOACTBEHHBIX  CTOKOB B  TOPOCKYIO
KaHATH3ALHIO COCTABIISET OKOJIO 4 THIC. M° B TOJI, HA OYMCTHBIC
COOpYKeHUsI TocTynaer okojio 290 ThIC. M° B TOZ, KOTOpBbIE
3aTeM NOBTOPHO UCHOJB3YIOTCS B mpou3BoacTtBe. OObeM
XO03sICTBEHHO-OBITOBBIX CTOYHBIX BOJ paBeH 50 ThIC. M° B TOLL.
Taxum ob6pazom, punuan Ne3 «MKCU» OAO «benopycckuit
LIEMEHTHBIA 3aBOJ» €KErogHO Ha TOPOJCKHE OYHUCTHBIE
COOPYKEHHUS cOpacbIBaeT OKOJIO 52 TBIC. M
MIPOU3BO/ICTBEHHBIX U XO35IIICTBEHHO-OBITOBBIX CTOUHBIX BO/I.
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Owiman Ne3 «MKCH» OAO «benopycckuil 11eMEHTHBIN
3aBO/» SIBJISIETCS] HCTOYHUKOM cOpoca Ha TOPOJICKUE OYMCTHBIE
coopyxkenust  258988,6 M®  CTOYHBIX BOX  EKETOIHO.
OCHOBHBIMHM  3arps3HSIOIIMMH BELIECTBAMM CTOYHBIX BOJ
SIBIISTIOTCS B3BEIICHHBIC BELIECTBA M HE(TEPOTYKTHI, OUUCTKA
OT KOTOPBIX Ha IMPEAUPUATHU IPOU3BOAUTCA C IOMOIIBIO
IIOCJIEZI0BATEIBHOIO TPOXOXKJIEHUS BOJABI 4€pe3 OTCTOWMHUK,
IIECKOJIOBKY, HE()TEIOBYIIKY.

JIeHCcTByIOIME B HACTOSIEE BPEMsI OUUCTHBIE COOPYKEHUS
COCTOAT M3 JBYXCEKIMOHHOW He(pTenoBYIIKM (mymuHa 12 M,
muprHa 3,2 M) W JIBYXCEKIIMOHHOI'O  II€pBUYHOIO
TOPU30HTAILHOTO OTCTOWHUKA (AyMHA 22 M, MIHUpUHA 8 M),
IBYXCEKIIMOHHOHN HedTenoBymky (anuHa 12 M, mmpuna 3,2 M)
Y BTOPUYHOI'O OTCTOMHMKA, COCTOSIIETO U3 6-TH CEKLUH.

Crounas BOJIA HOCTyHaeT IIepBOHAYAJILHO B
TOPU30HTAJIBHBI OTCTOMHHUK, 3aTeM B HE(TEJIOBYIIKY, HU
BTOPUYHBIA OTCTOMHHUK. OCBETJICHHBIE TAKMM 00pa3oM CTOKU
MIOCTYMAIOT Ha TOBTOPHOE BOJIOCHA0KEHUE MTPEIIPUATHS.

OuncTHBIE COOPYXEHUSI paCCUUTaHbl Ha OYUCTKY 40 M>/gac
CTOKOB, 4YTO TMpPaKTHYECKH COBHAJaeT ¢ (HaKTUUECKUM
pacxoa0M CTOYHBIX BOJI.

IloBepXHOCTHBIE = CTOYHBIE  BOABI  IIOCTYHNAOT B
pacnpeenuTeabHyk0 €MKOCTb, 3aTeM HacocoM
[IEPEKAUYNBAIOTCSL B TOPU3OHTAJIBHYIO IECKOJIOBKY, KOTOpas
MIpe/ICTaBIsIeT COOON pe3epByap ¢ TAHI€HIIMAIbHBIM CEUYCHUEM.
I'my6una neckonoBku — 1M. Ocaiok codupaeTcs B KOHUUECKOM
JHUIIE, OTKYJa 3aTeM HaIlpaBJsieTCs B OTBAJL.

Ocafiox W3 pacnpeneUTEeNbHOW €MKOCTH PpPa3MbIBAETCS
BOJIOM M HACOCOM IIOJIEETCS Ha HAIllOPHbIE TMJIPOLUKIIOHBI, I/1e
IIPOUCXOJUT OCAXJIEHUE TBEpPABbIX npuMecedl. OuuiieHHas
BOJa 3aTeM IIOCTymaeT B OOpaTHO B pacHpeleIuTeIbHYIO
€MKOCTb JUIsl JaJIbHEUIIIEH OYUCTKHU.

s yJIaBJIUBaHUS YacTHYEK He(TENnpOIyKTOB
UCTOJNb3yeTcsl He(TeNoByIIKa, Janee CTOKM IMOoNagalT B
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KaMepy TpeABapUTEIbHOM  OYUCTKH, TJ€ IPOMCXOIUT
¢uibTpoBaHNEe uyepe3  (QWIBTPYIOIIME HEPEropoAkd U3
METANTMYECKUX CeTOK. B mporecce punmbTpoBanusi odpasyercs
0CaZlIOK Ha IOBEPXHOCTU (UIBTPOBAIBHBIX IEPErOPOAOK,
KOTOPBIN yOUpaeTcss MEXaHMYECKUMH CKpeOKaMHu.

[locne mnpeaBapUTENbHOM  OYUCTKM  CTOYHBIE  BOJBI
MOMajaloT B KamMepy TOHKOM OYHCTKH C  (uisTpam,
3aI10JIHEHHBIMU copOeHTOM «Ilenomypm». CopbeHnt
«[lenomypm» mpezncraBisieT COOON TMONYKECTKHI SYEHCTHIN
MEHOMIACT  IUIOTHOCTBIO  8-15  kr/M°,  “00majarommii
ruipoOOHBIMU CBOMCTBaMH, KOTOPBIH C BOAHBIX W TBEPABIX
noBepxHocTel 3(PQEeKTUBHO MOIJOLIAeT Maclo U JApyrue
HE(PTENPOAYKTHI, COXpaHssA IUIABYYECTh B  HACHIIICHHOM
COCTOSIHUHU.

«I[lenonypm» nornomaer B 35-60 pa3 Ooibliie cBOero Beca
U HCIOJB3yeTcs Uil cOopa KUIKUX HEPTENpOIyKTOB U
OpPTaHWYECKUX BEIIECTB TMpPH  JIMKBHJAIMHA  aBAPHIHBIX
pasnuBOB, U OYMCTKM _ BOAHBIX aKBAaTOpUM, TIpyHTa,
OTCTOWHUKOB, TMBHEBBIX CTOYHBIX BOJ OT YTJIIEBOJOPOIOB U MX
MPOU3BO/IHBIX, CBHIPON He(MTH, TSKEIBIX U JIETKUX COPTOB
TOTUTMBA, PACTHUTENBHBIX, JKUBOTHBIX W MUHEpPAIBHBIX Maced,
OpPraHUYECKUX pACTBOPUTENIEH M OOBIYHBIX OPraHMYECKUX
MIPOTYKTOB.

OcHoBHbI€ TipeumytiecTa «lleHomypmay:

- ruipooOHbI (HE BHHTHIBAET BOAY) W OJEOPMIBHBINA
(BUTBIBAET Macna);

- YVHUBEpCAJIbHBIM ~ copOeHT  (morjomaer HepTh U
HE(QTENPOAYKThl, MHMHEpaJbHBIE W PpACTUTENIbHBIE Macia,
pPacTBOPHUTENH U T.1.);

- BBICOKHUI KOdQPUIUEHT PEHTa0ETbHOCTH Ha
MOTJIOIIEHHBIN TP HEPTENPOAYKTa;

- HE TOHET JaXe B CaTypUPOBAHHOM  (TIOJIHOCTBIO
HACBIIIIEHHOM) COCTOSTHHH;
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- o0iagaer cBepXCKOpOCTHOM copOrmeit (70% mormomeHus
— 15-20 MunyT);

- JIETOK B oOpamieHuu Oyarojaps HU3KOW MmioTHocTH (8-15
KF/Mg);

- U3BJICYCHHUE TMOTIJIOMIEHHOTO BEUIECTBA ITyTEM OT)KUMaA WIIN
B LIeHTpU(yTeE;

- HETOKCHYCH JJIS YeJOBEeKa, BOJAHON (payHBI, J)KUBOTHOTO U
pPacTUTEIILHOTO MUPA;

-3QQeKTUBeH TpU OUYMCTKE EMKOCTeH Ui XpaHCHUs
YIJIEBOJOPOIHBIX COCIUHCHUH, a TaK)Ke TaHKOB B TaHKEpPax,
pyk (6e3 BOAbBI ¥ MBLJIA) U T. [I.;

- a¢dextuBeH s QUIBTPAMK MPOMBIILIEHHBIX CTOKOB,
ynaneHuss He()TH W3 OTCTOMHHUKOB HA BOJOOYMCTHTEIHHBIX
CTaHIUAX, TpPU 3alpaBKe CYAOB, IPH  3arpy3Ke/BBITPY3KE
TaHKEPOB;

- M3TOTaBiIMBaeTcs B 000 TeoMeTpuueckoil dopme (B
BHJIE TUIUT, TPaHyJ, MaToOB, KPyroB, OOHOB, MOYIIEK U Ap.) U
MMeeT HEOTPAaHUYECHHBIN CPOK XPaHEHHSI.

OcBeTJIeHHBIE TakuUM 00pa30oM CTOKH BBIITYCKAOTCS B
00IIETOpOICKYI0 CeTh KaHanmu3anuu. JlaHHbIi crloco0 OYMCTKU
SBJIIeTCS BechMa I((HEKTHUBHBIM, TaK KaK IMO3BOJISICT OUUCTHUTH
CTOKH OT OOJIbITUHCTBA, COAEPIKALUXCS TaM IIpUMeceH.

B mpormecce . MpoM3BOACTBA  CHWJIMKATHBIX — M3ACIHHA
00pa3yroTCsl OTXOMbI, KOTOpble IMOO TMepepadaThiBalOT U
MyCKalT o0paTHO, JUOO TMepenaroTcs Ha MCIOJIb30BaHUE
OpraHM3aIysaM, HMEIOIUM pa3pellieHne Ha HCIOJIb30BaHHe
OTXOJIOB, JHOO TOMJEKAT 3aXOPOHEHHWI0O Ha CIEIHaIbHO
000pYIOBaHHBIX TUIOMIAIKAX (TIOJIUTOHAX ).

Bce orxonmer mpom3BoacTBa, oOpasyroumecs Ha Dunmane,
pa3aensroTcs o BUAaM B COOTBETCTBUH ¢ Kiaccudukaropom
0TX070B, oOpa3yromuxcst B Pecriyonuke benapych, u kiaccam
OMACHOCTH, U TOMAJIEXKAT: O00s3aTeNbHOMY COOpy H YYery
o0pa3oBaHMs, XpaHEHWIO, WCIOJIB30BAHUIO, Teperade Ha
OO0BEKTHI 3aXOPOHEHHS OTXOIOB.
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Bce ortxonpl, oOpasyrommmecs Ha Puimane, XpaHaTcs B
CaHKIIMOHMPOBAHHBIX (YCTAaHOBJECHHBIX) MECTaX BPEMEHHOI'O
XpaHeHHs OTXOJIOB /0 MX IepeJauyd Ha HCIOJIb30BaHUE Ha
Qunmane nbo mnepenaroTca Ha  OOBEKTBl  XPaHEHMS,
00e3BpeKUBAHUS, 3aXOpOHEHUS H (WIM) Ha OOBEKTHI TIO
UCIOJIb30BAHUIO OTXO/I0B.

Exerogno Ha mnpenmpustuu obpasyercs 7986 - TOHH
OTXO0JI0B. M3 HHMX K IEpBOMY KJlacCy ONACHOCTH OTHOCSTCS
nammbl momuHecienTHele (1050 mTyk/ron), KO BTOpOMY —
akkymynarops! (1,0 /rox) u macna orpadorannsie (9,0 1/rox)
— 9T0 Hambozee omacHble OTXO0Abl. OCHOBHOE KOJINYECTBO
OTXOZI0OB  oOpa3yeTcss Npd  NPOMU3BOACTBE  KHpIHYa
CHJIUKATHOTO, 4TO CBSI3aHO c 0COOEHHOCTSIMU
TEXHOJIOTHYECKOoro mporecca. Yacte oTx0m0B ¢uminana Ne 3
MKCH nepenaer Ha nepepabotky - YII «Okopec», koTopoe
IPOU3BOUT  3aXOPOHEHHWE OTXOJOB IPOM3BOJCTBA Ha
Tepputopun  Kapeepa  «Ompimanka». Ha  Teppurtopun
HOpeanpusATHs HakamuMBaeTcst 156 TOHH B Toj OTXOJOB,
KOTOpBIE 3aT€M BBIBO3ATCS Ha Kapbep «OIbIIaHKay.

Takum  ob6pasom, ~ ¢pumman Ne 3 «MKCHU» OAO
«benopycckuif  1IeMEHTHBIM  3aBO»  OKas3bplBaeT ciaboe
BO37elcTBUE Ha rujpochepy. B 1enom, Bo3neiicTBue Ha MOYBY
TaK’kK€ MOJKHO _OXapakTepu3oBaTh Kak ciaboe. OnHakoo
clielyeT oOpaTuTh 0co00€ BHUMAaHUE HA YTUIM3ALMIO OTXOA0B
1-3  kmaccoB  omacHoctu.  Haumbonee  cymiecTBeHHOE
BozneicTBue  umuman  Ne3  «MKCH»  oka3piBaeT Ha
aTMOC(hEepHBIN BO3IYyX.
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VJIK 502.37

Tuwkosckas E.A. Hayu. pyk. bacanau U.A.
Bo3geiictBue HedpTH U HePTENPOAYKTOB HAa OOBEKTHI
OKpYy>Kallleu cpeabl

BHTY, ®I'/ID, rp. 10203115

Hedtenpoaykr — roToBblii HpPOAYKT, MOJYYCHHBIH IpH
nepepaboTke HedTH, TA30KOHIEHCATHOTO, YIIIEBOJOPOIHOTO U
XUMHUYECKOTO ChIpbsl, K KOTOPbIM OTHOCATCS Ma3yT, Macia,
TOIUIUBO, OCH3HH U Jp.

Ceipass HedTh mpencTaBisieT COOOH CIOXKHYIO CMeECh
HECKOJIbKUX ThICSY JKUIKUX yrieBogopogoB (80-90%) c
MIPUMECHIO JIPYTUX OPraHMYECKUX COCAMHEHMM, a TaKXKe BOJbI
(mo 10%), pacTBOopeHHBIX ra30B (A0 4%), MUHEPATBHBIX COJICH
1 MUKPO3JIEMEHTOB.

DKosornyeckue Bo3AeHCTBUS HE(YTAHONW MPOMBIIIJIEHHOCTH
OXBAaThIBAIOT BCIO TEXHOJOTMYECKYIO LIEMOYKY — OT J0ObIYM
CBIPbsI M IEPBUYHOM 00pabOTKH 10 UCIIONb30BaHUSI KOHEYHOTO
MPOJYKTa, U pa3MelIeHus: OTXO0A0B. B mpolecce nesTenbHOCTH
MPOMBIIUICHHBIX TPEANPUATHA JaHHOM OTpaciu BO3HHMKAeT
HEO0OXOIMMOCTD ‘B 3aIJIAHUPOBAHHBIX WM HENPEIBUACHHBIX
cOpocax  He(TernpoayKTOB, YTO HEU30EKHO HAHOCUT YIIEPO
OKpY>KaloIllel cpeJie ¥ 3HAUUTEIbHO YBEIINYMBAET BEPOSTHOCTD
peann3aluy SKOJOTUYECKUX PUCKOB [1].

B ornnume oOT MHOIMX AaHTPONOTEHHBIX BO3JEHCTBH,
He(TSIHOE 3arpsi3HEHHE OKa3bIBaeT KOMIUIEKCHOE BO3JIEiiCTBHE
Ha OKPY’KaIOILYIO CPery.

3azpaznenue ammocghepul. 1lpn yreuke uiaM aBapuiiHOM
pasznuBe He(TEnpoayKTOB MPOUCXOJUT BBIOPOC JIETYUHX
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OpPraHUYECKUX COEJAMHEHHH, KOTOPhIE TOKCUYHBI U HETaTHBHO
BIIMSIFOT HA OKPYXKAIOLYIO CPelly U 37J0POBbE UEJIOBEKa.
3azcpaznenue 600. Cepbe3HOE BIMSAHHE HA SKOJIOTHMUECKYIO
CUTyallUl0  OKa3blBalOT  Pa3juBbl  HepTH  IpU  €e
TPAHCIIOPTUPOBKE IO  MOpIO, peKaM, IIpd  aBapHsX
He(TENPOBOAOB, KOIZla HAa 3HAYUTENBHBIX MPOCTPAaHCTBaX
HePTENPOYKTaMH 3aTrPSA3HSIOTCS TI0YBA U BOJAHbBIE HCTOYHHUKH.
HeraTuBHO BIUSIOT Ha HKOJIOTHIO BHIOPOCHI U CTOYHBIE BOZBI
HedTenepepabaThIBAIONINX TMPEINPUATHH, a TakKe TOMkKaphl,
IUBEpCMM M Ha TpyOompoBojax u HedTexpaHuiaumax. B
pe3yibTaTe OKpyKarouias cpena (Bo3ayX, - BoJAa, I104YBa,
pacTUTENIHOCTh)  3arpsi3HseTcd  He(PTENpOAYKTaMH,  a
ronajiaHue He(TEenPOAYKTOB B HUTHEBYIO BOILY
HEMNOCPEJCTBEHHO YIPOXKAET 3/I0pOBbI0 HaceneHus [2].

B psige cimydae TONCTBIN CIION HEPTSHPOMAYKTOB HA BOJTHOM
IIOBEPXHOCTU MOJKET OKa3aThCsi OrHeonacHbIM. V3BecTHBI
ciy4au 3aropaHus TIpyAoB OTCTOWHUKOB Ha
HedTenepepabaThiBaroLMX 3aBogax. HegTb 1 HeQTEpOAYKTHI
CIIOCOOHBI pacTeKaThCs MO MOBEPXHOCTH BOJbI TOHKUM CIIOEM,
MOKpbIBasi OTPOMHBIE MTOBEPXHOCTU. JlaHHBIA cloil  pe3ko
3aTpyJqHSeT [OCTYIJICHHE KHUCIOpoAa W3 arMocdepbl U
MIOHWKAIOT -~ €ro.- colepkaHne B Boxe. Kpome Toro,
He(TENPOAYKTBl B BOJE OKa3bIBAlOT MPSMOE TOKCHYECKOE
nelicTBUe Ha pbIOy, Pe3KO yXY/IIAIOT €€ BKYCOBbIE KauecTBa.

[MnaBaromue mIMTENbHOE BpEMsl MO BOJAE XUBOTHBIE H
OTHLBI 32 CYeT TaKOro CcJos MOIyT coOpaTh Ha cebe
JIOCTaTOYHOE KOJMYECTBO HE(PTENPOIYKTOB, YTOOBI 3TO
IIPUBEJIO K CEPbE3HOMY 3arpsI3HEHUIO MEXa U NEPHEB.

3azpsaznenue cpynmog. OIHOMN U3 CEPbE3HBIX MPOOIEM TIPH
7I00bIYe M TPAHCIOPTUPOBKE He(TH sBIseTcs HedTAHOe
3arpsi3HeHue mNouyBbl. HedThb M HepTenmpoayKThl HapylIaroT
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HETaTUBHOE COCTOSIHME TOYBEHHBIX IOKPOBOB U pa3pyllIaioT
CTPYKTYpY TOYBEHHBIX OHMOIIEHO30B, BBI3BIBAIOT H3MEHEHHE
BHJIOBOTO pa3HO0Opa3us 3kocucrem [3].

[Ipu HedTsHOM 3arps3HEHUM [IOYBEHHOTO IOKPOBa
HEraTUBHOE JCUCTBUE CMOJ M ac(aabTEHOB 3aKJIIOYACTCS HE
CTOJBKO B MX XUMHYECKOW TOKCHUYHOCTH, CKOJIBKO B
W3MEHEHHH  BOJHO-(QU3MYECKUX  CcBOicTB  mouB.  [lpu
MpocayrBaHUM HEPTH CBEpPXY, €€ CMOJUCTO-ac(haIbTECHOBLIC
KOMIIOHEHTBl ~ COpPOMpYIOTCSI B  OCHOBHOM <B _BEpXHEM,
TYMYCOBOM TOPHU30HTE, MHOT/Ia IPOYHO IIeMeHTUpys ero. llpu
3TOM YMEHBIIAETCSl IOPOBOE MPOCTPAHCTBO TOYBBI. CMONUCTO
ac¢anbTeHOBbIE KOMIIOHEHTHI TUIpOodoOHBI.  OOBOMIaKUBas
KOPHHU PacTeHUH, OHU CHU)KAIOT TOCTYIUICHHWE K HUM BJIard, B
pe3yNbTaTe Yero pacTeHus 3aChIXaloT.

[Ipu moctymneHnn 3a 3eMHYI0 TIOBEPXHOCTh HE(Th
OKa3bIBaeTCsI B HOBBIX YCJOBHSIX CYIIECTBOBAHUS: U3
aHa’pOOHON ~ OOCTAaHOBKM  C~ MEUICHHBIMH  TEMITaMH
r€OXMMUYECKUX MPOIECCOB ~OHA IOCTYNaeT B  XOPOILIO
adpUPYEMYyI0 Cpely, B  KOTOPOH, IMOMHMO aOMOTHYECKHX
(bakTopoB, OONBUIYIO  pPOJb UIPAOT OHMOTEOXMMHUYECKHE
(baKTOpHI U MPEKIE BCETO NEATEIHHOCTH MUKPOOPTaHU3MOB. B
noyBax He(Th K HePTENPOIYKTHI MOTYT HAXOAWUTHCS B
cnenyomux hopmax:

— ‘B TOpUCTOH cpene — B MNApOOOpPa3HOM U KHJIKOM
JErKOTMOJBIDKHOM ~ COCTOSTHUM, B CBOOOTHOW WM
PacTBOPEHHON BOJHOU, MM BOAHO-3MYJIBCHOHHOH (ase;

— B TIOPUCTOH CpeAe H TpemuHaX — B CBOOOIHOM
HETIOJIBIDKHOM COCTOSIHMHU, UT'Pasi pOJib BS3KOTO WJIM TBEPIOTO
[IEMEHTa MEXTy YaCTHIIaMH M arperaTaMy MOYBBI;

— B CBSI3aHHOM COCTOSTHMM Ha YacCTHIIaX IOYBbI, B TOM YHCIIe
Ha TYMYCOBOM COCTaBJIAIOIIEH MOYBBHI;
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— B TOBEPXHOCTHOM CJIO€ IOYBbI, B TOM YHCIIE€ B BUJE
IJIOTHOM OpraHOMUHEPaIbHON Macchl [4].

HedrenpoaykTsl oka3piBal0OT HaWOOJbIIEE OTPHIATEIBHOE
BIIUSIHUE Ha TOYBBI B CBSI3U C MX 3arpsi3HEHUEM OCHOBHBIMU
OPraHMYECKUMH  KOMIIOHEHTaMH He(THU: OpPraHUYECKUM
yTIEpOIOM, a30TOM, OUTYMO3HBIMU BElIECTBAMH,
MOJINIUKIMYECKUMH  apOMaTHYECKMMH  YIJIEBOJOPOJAMHU, B
gacTHOCTH  3,4-Oc¢H3(a)mupeHoM, 1,2-6en3(a)nepuiicHOM,
00IaJaro MU KaHIIEPOT€HHBIMU " MyTarcHHBIMU
CBOWCTBaMH.

K cBexuM HEPTSHBIM 3arpsi3HEHUSM OTHOCSITCSI Pa3JIUBBI
He(TH ¢ MOMEHTa aBapuu 10 3—4 JeT, K CTapbiM — pa3iUBbI
JaBHOCTBIO 45 et u OoJsiee ¢ MOMEHTa paznuBa. [[iist cBexux
Pa3IMBOB XapaKTePHO MPUCYTCTBUE B 3arps3HEHHBIX MOYBAX
napauHOBBIX YIJIEBOJIOPOJOB C TEMIEpaTypoil KHUIIEHUS 0
300 °C. Ha yvactke cBexero HEQTIHOTO 3arpsi3HEHUs
TOKCHYHOCTH TMOYBHI MPEBBIIAET KOHTPOJIBHYIO B 5, CTaporo —

B 50-100 pas.
B ominume ot Boabl, HEPTH, KaKk NpaBHIIO, HE OOpa3yer
O0MIBIINX pacTeKaHui 1o MTOBEPXHOCTHU TIOYBBI.

OnpeneneHHy0 ONaCHOCTh MPECTABISET BapUaHT 3aropaHust
MPONUTAHHBIX HE(PTHIO U HEPTENPOTYKTaMHU IPYHTOB.
OcCHOBHBIE K€ SKOJOrHYECKHe MpoOiIeMbl IPU MONaJaHUuN
He(TH Ha 3eMJII0 CBA3aHbl C TPYHTOBBIMH Bojamu. Ilocne
MPOCAYMBAHMS 10 UX MOBEPXHOCTH, HEPTH U HEPTETPOTYKTHI
HAYMHAIOT OOpa30BBIBAThH IUIABAIOIIME HA BOJE JIMH3BL OTH
JUH3bl ~ MOTYT  MHUIPHUpPOBaTh,  BbI3bIBAas  3arpsi3HEHUE
B0/103a00pOB, MOBEPXHOCTHBIX BoA. OnHUM U3 Haubosee
KPYNHBIX TNPUMEPOB TaKOro pojJia SBISETCS CHUTyalus B
okpecTHOCTSX ['po3Horo B YeuHe, moa KOTOPHIM Ha IIyOHHE
HECKOJIbKO MEeTpOoB oOpa3oBajiach OIpOMHasl JIMH3a He(pTH U
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He(TENPOAYKTOB. AHAJIOTUYHBIE MPOOJIEMBI OTMEYAIOTCS B
OKPECTHOCTSIX psna HedrenepepabaTHIBAIONINX  3aBOJIOB,
HedTe0a3, BOGHHBIX a3POIPOMOB.

DKOJIOTUYECKHE PUCKM BO3HUKAIOT B Ipollecce cObITa U
noTpedsieHuss HeTENPOAYKTOB. YTEUKH B TPYHT MOTYT
MPOUCXOIUTh  BOKPYr  JIIOOBIX  XpaHWIMII HePTH U
HE(PTETPOTYKTOB.
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