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BBEAEHHUE

MupoBon TexHUYeCcKuin nporpecc, 6asnpyoLLmMNca Ha UCMOb30BaHUM YENOBEKOM
NPMPOLHbLIX PECYPCOB B KA4ECTBE CbIPbEBLIX MaTtepuanoB 1 CO34aHUN UM TeXHOCepbl,
npeacTaBnsowienn cobon Tepputopuun, 3aHATbIE rOpodaMn K Mocenkamm C COOTBET-
CTBYIOLLEN UHAPACTPYKTYPON, 3aKOHOMEPHO MPUBEN K TOMY, YTO CyLLECTBOBaAHME Yeno-
BEKa CTasio 9KOM0orMyeckn onacHbIM, Npexae Bcero, —

» n3-3a 06pa3oBaHNA U HaKoMMeHUss OrPOMHOrO KONMM4ecTBa OTXOAOB NPOU3BOA-
cTBa 1 noTpebneHus,

» N3-3a HeraTMBHOIO BO3OENCTBUS Ha OKPYXaloLLy cpefy XO3SUCTBEHHOW Les-
TenbHOCTH,

» N3-3a UCTOLLEHMS NPUPOAHBIX PECYPCOB (B NEPBYIO o4Mepeb, NPeCcHOW BOAbI).

Bcé 10, 4To YenoBek nponsBoanNT AnNs obecneyvyeHmns XN3HeaesaTenbHOCT N YOOB-
NeTBOPEHNSA CBOMX NOCTOSAHHO pacTyLuX NoTpebHOCTEN, B KOHEYHOM UTOre NnepexoauT B
KaTeropuio oTXo40B.

B cooTtBeTCTBMM C arperaTHbIM COCTOsSiHMEM ObOpas3oBaBLUMECH OTXOAbl MOXHO
noapasaenuTb Ha TBEPAbIE, XUAKME M ra3oobpasHble. VX HeraTmBHOE BO3AENCTBME Ha
OKpY>KaloLLyo cpedly CBA3aHO C BblbpocamMu 3arpsAsHSAOWUX BeWeCcTB B aTMOCHEPHbIV
BO3ayx (razoobpasHblie 0TXoabl), cOpocamm 3arpA3HSIOLWNX BEWECTB B BOAHbIE 00BHEKTbI
N Ha BoAoCcOOpHbIe nnoLwaan (CToYHble BOAbI), pa3MeLLLEHnEM OTXO40B NPOM3BOLCTBA U
noTpebneHns Ha cneumnanbHbiXx 06bekTax. [1oaToMy NpoLEecChl MHXEHEPHOW 3aLLUNTbI OK-
pyXawLien cpefbl AOSMKHbI NpeaycMmaTpuBaTth 3almnTy atMocdepsbl, rmapocgepsl U nu-
Tocepsbl. [1pn 3TOM HEOOXOOMMO Yy4UTbIBATb, YTO MexHocghepa, Co3faHHas 4venoBe-
KOM C MOMOLLbIO TEXHUYECKNX CPeaCTB U npeBpalléHHas B cpedy obuTaHusd, yaosne-
TBOPSAOLLYIO PacTyLMM COLManbHO-3KOHOMUYECKMM MNOTPEOHOCTAM 4ernoBeka, He ca-
Mopa3euearouwasicsi cpeda (!) n 6e3 nHxeHepHoM nogaepXKkn dyaet gerpaguposarthb.

CerogHsa Yesioeeyecmeo 0CO3Harslo, YTo:

> 80-rnepebiX, TEXHNYECKUA NPOrpecc OCTaHOBUTb HEBO3MOXHO (Mbl HE MOXEM
BEPHYTbCS K TEMMY N YPOBHIO KU3HN HALLMX NPELKOB);

» 80-8MmMOpbIX, OTXOAbl — 3TO IMaBHble 3arpsA3HUTENN OKPYXKaloLLen cpeabl;

> e-mpembux, TexHocdepa No CBOEMY KayeCTBY He AOSHKHA 3HAYUTENbHO OT-
nnyaTbCA OT NPUPOOHON cpefbl (AOMMKHbI YAOBNETBOPATLCA TpeboBaHMs K KayecTBy
cpeqbl obutaHus).

Ncxopa m3 ckasaHHOro, HyXHO caenatb OB6OCHOBaHHbLIN BbIBOL, YTO 3JKONOrMS,
TEXHUYECKNI NPOrpecc n TeXHoCEepHoe pasBuTUE (BKIHOYAA CEPBUC 3KOCUMCTEM U MpU-
POA0OXPaHHbIX 06BHEKTOB) AOMKHbI ObITb CUCTEMHO CBSA3aHbl. YaCTHbIN BbIBOA: 3KOMNOMM-
Yyeckas 6e3onacHoOCTb Nbon cTpaHbl BO MHOrOM 3aBUCUT OT peLleHns npobremMbl OTXo-
noB. Ewweé B cepeanHe XX Beka Hunbc bop npousHEC npopodveckme croBa: «Yesoeseye-
cmeo He rno2ubHem 8 amoMHOM Kowmape, OHO 3axriebHemcss 8 cO6CMBEHHbIX OMXO-
Oax». AnbbepT DnHWTENH rnybxe pa3sun 3Ty Mbicnb: « Okpyxarow,as cpeda — 3mo mo,
80 YMO ripespawiaemcs rpupooda, ecriu e€ He oxpaHIMmb».

OuyeBMAOHO, YTO CUCTEMHOE pelleHue 3adad UHXEHEPHOW 3alnTbl OKpYXKatoLen
cpeabl npu obpalleHun ¢ oTxogaMu NPOU3BOACTBa M MOTpPebrneHuss HEBO3MOXHO 6e3
npodeccmnoHanbHONM noaroToBkn kagpoB. K coxaneHuto, obpasoBaHue B 3Ton cdepe
3HauYUTENbHO OTCTAET OT TpeboBaHUN XU3HU (OCOBEHHO €Ccrin y4ecTb, YTO HU B OLHOW

cchepe YenoBeyveckon AesaTenbHoOCTM y Poccnn HET Takoro oTcTaBaHus, Kak B cdepe 06-
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palleHus ¢ oTxogamu). He cnydanHo Ha napnameHTCckux cnywaHusx B Coete defnepa-
unm 25 gekabps 2009 roga no Teme «llpobriembl HOpMamueHO-NPago8o2o U MEXHOII0-
auyeckozao obecriedyeHusi obpaweHuss ¢ omxolOamu rpoussodcmea U rnompebrieHus»
MwuHuctepcTtBy obpasoBaHust n Haykm Poccuiickon degepauum pekomeHaoBaHoO paspa-
6oTaTb ANsa By30B cneunanuampoBaHHble y4ebHble nocoburs no obpalleHnio ¢ oTxogamm
Npon3BOACTBA U NOTPEBNEHNA C YHETOM UMEIOLLNXCA CMPaBOYHbIX PEKOMEHOATENbHbIX
AokymeHToB EBponenckoro Coto3a O Hamnyuwmx OOCTYMNHbIX TeXHorormax B obnactu
obpalleHus ¢ oTxogamu.

Crtpaterusa ynpaeneHusi otxogamm G6asmpyeTca Ha pelleHuMn CreayroLmx OCHOB-
HbIX 3agay:

>  MWHUMU3aUMA KonmnyecTBa o6pasyloLmMxcs OTX040B NPOM3BOACTBA M MO BO3-
MOXXHOCTW npefoTBpaLleHme nx obpasoBaHus;

>  MUHUMM3aUMA KonudectBa o0Opasylolmxcss OTXod4oB noTpebneHus, Ha-
npaBnsiemMbiX Ha 06BbEKTbI 3aXOPOHEHMS 1 06E3BPEXKMBAHUS;

> VW3bICKaHWEe N NpUMeHeHne aKonornvyeckn 6esonacHbIX MeTo4oB nepepaboTkm
OTX0A0B C HAMMEHbLLUMMUN IKOHOMUYECKMMWN 3aTpaTamu;

» MakcMmarnbHO BO3MOXHOE BOBfEYEHME OTXOAOB B XO3SIMCTBEHHbIN 0GOPOT U
NX MaTepuarnbHO-3HepreTu4eckasa yTunmnaaumsi Kak TEXHOFr€HHOro ChlpbSl.

Hay4Ho o6oCHOBaHHas akoriormyeckas NonuTuka, BKNYas eé 3akoHoaaTesnbHble,
TEXHOSOrMYeCckKne, SKOHOMUYECKME, coumarnbHble U WHblIE acnekTbl, HEBO3MOXHa ©6e3
npoeccnoHanbHO MOAroTOBMEHHbIX kaapoB. Ocobyko ponb Npu peleHuM nNpodnemsl
0TX040B NpuobpeTaeT KBanNMMUUNMPOBaHHAA UHXEHEPHaa OeATENbHOCTb CNELMannCcToB,
Bnagetowmx apdpekTMBHbIMU NHXEHEPHbIMM MeTogaMun obecneveHusi 3KONOrm4eckomn
6e30nacHOCTN B AAHHbIX TEXHUKO-3KOHOMUYECKUX YCITOBUSX.

Mo cBoen npupoae TEXHOTEHHOE CbIPbE MOXET ObITb MCMOMb30BAHO Kak BTOPUY-
Hble MaTepuanbHble U dHepreTu4eckne pecypcol. Bmecte ¢ Tem, cerogHs B XO35INCTBEH-
HbI 06OPOT BOBEKAETCS BCEro OKOSI0 AECATU NPOLEHTOB 0BpasyroLmMxcs TBEPAbIX OT-
X040B. OTO O4YeHb Mano. B To ke BpeMsa B HAaCTOSALLNX TEXHUKO-9KOHOMUYECKMX YCIOBU-
AX HEBO3MOXHA yTunuaaumst otxogoB Ha yposHe 100%. Hayka u npaktuka oTcTatoT OT
TpeboBaHW BPEMEHM.

Mpobnema oTxo4oB ANs CBoOero peweHust TpedbyeT 6oMbLUNX KanuTanoBnoXeHWn
N OOSPKHA pellatbCsl NO3TanHo, HO ob6A3aTenbHO uUeneHanpaBfeHHO U HenpepbIBHO.
BaxkHenLwyo posib Npy 3TOM UrparoT KOMMMEKCHbIW NOAXOoA4, NOAroTOBKa CneumanncTtos,
NPUHATUE Hay4HO OOOCHOBAHHBLIX (@ HE KOHBIOHKTYPHbIX) PEeLleHM, CBOEBPEMEHHOE
PMHaHCOBOE N HAy4YHO-TEXHNYECKOE obecneyeHus.

Mpobnema yTnnusauumn TBEPAbLIX OTXOAOB CrOXHa cama no cebe. B yacTtHocCTw,
Nno Mepe yBENUYEHUS 4ONN BTOPUYHOMO Cbipbsi B MaTepmanbHO-NPON3BOLACTBEHHbIX LIMK-
nax, MOXeT yXyALwaTbCa Ka4eCcTBO roTOBOM NPOAYKUUKN, HAaNnpuMep, 3a CHET HaKOMNeHns
NPUMECHOro BeLecTBa (Npu BbiNfaBke U3 MeTannonoma B ctanym MOryT HakannmBaTbCs
TSOXKENbIE LBETHbIE MeTannbl), CHMXEHUS] Ka4eCcTBa Cbipbsl (Hanpumep, B LIEN0NI03HON
Macce BCMeAcTBME UCMONb30BaHUS MakynaTypbl YMEHbLUAETCa A0Ns OSIMHHOMO BOJSOK-
Ha, YTO MOCTEMNEHHO MPUBOLMUT K CHUXKEHMIO MPOYHOCTHbIX CBOMCTB Bymarn). Npu Tepmun-
YECKOWN (3HEepreTMyeckom) yTunuaaumm OTXOOOB MNpouecc nepepaboTKM MOXET 3Haudu-
TENbHO OCMOXHATBCS M3-3@ HanMuus B OTXOA4ax OMacHbIX KOMMOHEHTOB M METasnnos,
HWU3KOW TEnsOTBOPHOM CnocobHOCTM oTxoaoB. [oaTomy paumoHanbHas yTunmsauus
TBEPAbIX OTXOAOB, Kak NpaBuno, TpebyeT NpMMEHEHNss AONOMHUTENbHbIX TEXHOMOorn4e-
CKMX onepauun C Lenbio npuaaHust oTxogam HeobXoanMbIX CBOMCTB U KayecTB. VIHbIMU

cnoBamMun, He3aBMCUMO OT MpUHUUNUArbHbIX HaﬂpaBJ’IeHVIVI nepepa60TKM, Tpe6yeT09|
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MNOArOTOBKA CbipbsA K MOCNEeAyLWMM MaTepuanbHON, TEPMUYECKON, BUOTEPMUYECKON U
APYrM yTUNn3aumnam.

Ynanenune TBEPAbIX BbITOBLIX 0TX0A0B (TBO) Ha cBanku (NOAWroHbI), UMeloLee
rnybokne NCTopudecKkne KopHu, criegyet paccMaTtpuBaTh Kak BbIHY)XAEHHOE, B KaKON-TO
CTENEHN CUIOMUHYTHOE pelleHne NpobnemMbl, B NpUHLMNE NpOTMBOpeYaLlee aKonornye-
CKUM U pecypcHbIM TpeboBaHusM. [NOCKOMbKY cBanku BCé Aanblue yaansawTcs OT ropo-
Ao0B, a nneyo BbiBo3a TEO He MoxeT 6eCKOHEYHO yBEenMYMBaTbCs, BECbMa akTyarnbHbIM
CTaHOBUTCA pelleHMe BTOPOW 3a4ayn — MUHUMMU3ALMM KONMYecTBa OTXOAOB, Hanpas-
naembIX Ha 3aXOpoHeHne. OTa 3aadva pellaeTcs NyTEM BoBriedeHns ThO B cOpTUPOBKY
N NPOMBbILLSEHHYIO NepepaboTky. MIMeHHO npomblilwneHHasa nepepaboTka, 3aHMmaroLas-
CA B COBOKYMHOCTM BoOnpocamu o06e3BpeXuBaHUs, InUMKBMOALUMM U MaTepuanbHo-
3HepreTudeckoro ucnonb3oBaHna TBO, npeacraBndeT cobon kapAuHanbHbIN NYyTb pe-
LUEeHNS 3Ton Npobnemel.

[MocTeneHHbIN nepexon OT MOSIMTOHHOIO 3aXOPOHEHUS K MPOMbILLIIEHHON nepepa-
0OTKe CNY>XUT OCHOBHOW TeHAeHUMen pelleHus npobnemsl TEO B MMPOBON MpaKTUKe.
Hay4Ho o6ocHOBaHHbIV NoAXxo4 K pelwleHunto npobnembl otxogoB n TbO B Poccum noka
OTBEpraeTcsi, B YaCTHOCTU, K MPUHATUIO TEXHOMOIMYECKMX pelleHnin. Ha gencTByowmx
0ObeKTax MPUMEHSAIOTCHA M B NPOEKTbI psiAa HOBbIX OOBLEKTOB 3aKnaablBalOTCS HECOBEP-
LLUEHHbIE TEXHOMNOMMN; MEXaHNYECKNA NepeHOC 3anafHblX TEXHOMOMM B POCCUNCKUE YC-
nosusa 6e3 nx agantauuun, Kak nokasana npakTvka, He JAET NONOXUTENbHbIX pe3ynbTa-
TOB, MOCKOSbKY poccunckme TBO 3HaumnTenbHO 6onee crnoXHbl Ans nepepaboTku, 4yem
TBO B 3anagHbIX CTpaHax.

AHann3 pas3BuTusa NponsBoacTBa OvMoTONNMBa B BedyLimx 3apyOexkHbix CTpaHax
CBMAETENbCTBYET O 3HAYUTESNTIbHOM YCUIIEHUM POSIN NIECHOMO CEKTOpa B peLueHnn BONpo-
COB aHeproobecneyeHunsi, UHTEHCUBHOM pocTe 0O BLEMOB NPOM3BOACTBA TONMAMBa U3 gpe-
BECHOrO CbIpbSl.

OToenbHO CTOMT cKkasaTb O 6uoaHepzemuke. Ha cerogHs oHa — 3TO aKTUBHO
pacTyLUUN CEKTOP 9KOHOMMKM, OCHOBAHHBLIN Ha Mcnonb3oBaHun Guomaccel. OHa cTana
NPMOPUTETHBLIM HaMNpaBfiEHUEM Pa3BUTUS HauMoHanbHoM akoHomukn CLUA, Bpasunuu,
KaHnagpl, ctpaH EBponewckoro Cotosa, rge 6biim npuHATH NporpaMmmbl U 3aKOHbI, CTUMY-
nupyoLime passutue NponsBoacTea bruortonnuea.

3a nocnegHue Tpu roga LeHoBasi KOHKYPEHTOCNOCOBHOCTbL BuoTonnmMea NOBbICK-
nacb B CpaBHEHUM C TPAOULMOHHBIM YrNeBOAOPOAHBIM TONMMBOM Ha 29, a 3TaHona — Ha
17,4 %. OTO eCTb pe3ynbTaT yCOBEPLUEHCTBOBAHUA TEXHOMNOMMA npon3soactea duorton-
nMBa M NOBbILIEHNS MUPOBBIX LEH Ha TpaaMUNOHHbIE 3Hepropecypckl. JlecHas BMoaHep-
reTvka TecHenwmnm obpa3omM CBsi3aHa C TEXHOMOMMSAMU NIECOXO3SMCTBEHHbIX paboT, ne-
CO3aroToBOK U aepeBonepepaboTkn. MNMoatomy e€ npobrembl MOryT pelaTbCs TOMbKO
KOMMMEKCHO C COOTBETCTBYIOLLMM KagpoBbiM obecneyeHmnem.

Hactosilwee yyebHoe nocobue Bnmtano onbiT [Mpasun, moHorpaduin, HacTaBne-
HWU, HECKONbKNX y4eBHNKOB 1 y4ebHbix nocobuin. PasHopogHas nHgpopmaumsa B obnac-
TN TexHonornn Bbina cuctemaTusampoBaHa Ha OCHOBE eQUHOr0 MeTOAONOrM4YeCcKoro noa-
X04a K X OLEHKE C NO3ULIMIA 3KOMOrMn, SKOHOMUKKN, PECYPCO- U 3HeprocbepexeHuns. Yr-
nyGnéHHoe n3y4yeHne MeToL0B MHXEHEPHOW 3alUMTbl OKpY>KatoLwen cpeabl npu obpalye-
HUM c oTxogamm ByaeT cnocobCTBOBATbL YCKOPEHUIO HayYHO-TEXHMYECKOro nporpecca
NpY peLleHnn BaXHbIX NPUPOLOOXPaHHbIX 3a4au.



PA3OEN 1. TEXHOMEHHOE 3ArPA3HEHUE NMPUPOAHON CPEADI

3azpsizHeHue — 3TO BCE TO, YTO HAaXOOMTCSA HE B TOM MECTE, HE B TO BPEMS U HE
B TOM KONIMYECTBE, KAKOE eCTECTBEHHO AN NPUPOAbl, YTO BbIBOAUT €€ CUCTEMbI U3 CO-
CTOSIHUSI paBHOBECUSA M OTNM4YaeTcs oT ObblMHO Habniogaemon HopMbl. 3arps3HEeHue
MOXeT ObiTb BbI3BaHO ftOObIM areHTOM, Kak 3arpsi3HALWMM BELLECTBOM, Tak U CaMbiM
YNCTbIM. M3-32 OrPOMHBIX KONMUYECTB 3arpss3HALLMX BeLecTB, 06pasylolmxca B npo-
Lilecce OeATeNbHOCTU YernoBeka 1 NoCcTynarLwmnx B OKpy»KatoLLyo cpeay, eé cnocobHOCTb
K CaMOOYMLLEHUNIO 4YacTO HaxoamTca Ha npefene. 3HaunTenbHas 4YacTb 3TUX BELLECTB
(pnc. 1) 4yxga NpupoAaHon cpeae: OHWM Nbo SA0BUTHLI ANS MUKPOOPraHM3MOB, paspy-
LIAKLWKNX CMOXHbIE OpraHMyeckne BellecTBa U nNpeBpallaloLlLmx UX B NPOCTble Heopra-
HUYeckne coeguHeHusi, NM6o BooGLLEe He paspyllaloTCA M NOITOMY HaKannMBakoTCH B
pasnM4YHbIX KOMMOHEHTax NpupogHon cpedbl. [axe Te BelwecTBa, KOTOpPble NPUBbLIYHDI
AN OKpYKaloLwen cpeabl, NocTynas B HE€ B CAMULLKOM GOMNbLUMX KONMYEeCTBax, MOryT 13-
MEHATb €€ KayecTBa U BO34EeNCTBOBATb Ha AKONOIMMYECKME CUCTEMBI.
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Puc. 1 — Knaccugbukauyusi 3agpsi3HeHul

YpOBeHb 3arpsi3HEeHUs1 NPUPOAHOWN cpedbl KOHTPONUpyeTcss HopMaTMBaMu npe-
AeNbHO AOMNYCTUMbIX YPOBHEN Harpy3oKk Ha KOMMNOHEHTbI NpupoaHon cpefbl. OCHOBHbIMU
KONMYeCTBEHHbIMW NMokasaTenaMmn npeaenbHOro YpoBHS 3arps3HeHNs B 3aBUCMMOCTU OT
Xxapaktepa 3arpa3HUTens, 3arpa3HaeMon KOMMOHEHTbl NPUPOAHON cpefbl U €€ YyBCTBU-
TENbHOCTU K 3arpsa3HEeHNsaM MOryT ObiTb: NpefernbHo gonyctumas koHueHTpauusa (MOK),
npegensHo gonyctumbln Bbibpoc (MOB), npegensHo gonyctumeii copoc (MAC), npe-
aenbHo gonyctumbln yposeHb (MAY), npeaensHo gonyctumas gosa (MA0) n npoyne no-
kasatenu. C y4éTom Toro o6CToATENBLCTBA, YTO CYLLECTBYET MHOXECTBO 3arpA3HUTENEN,
3arpsAsHsaeMblX Cpea U UX Has3HadYeHUn, nepedHn YNnoMsHYTbIX XapakTepUCTUK COCTaBrs-
0T COTHU HanMeHoBaHUN. KonmyecTBEHHbIe 3HAYEeHUs] 3TUX XapaKTepPUCTUK BBOAATCS B
OencTBme CMCTeMON NPUPOLOOXPaHHbLIX HOPMaTUBOB.

Pasnuyatotr 3arpssHeHns — atmocdepbl, rmgpocgepbl, NoYBbl, KOCMWUYECKOrO
NPOCTPaHCTBA, a N0 0ObEKTY BO3AENCTBUS — 3arpsidHeHnst oayHbl, onopsbl, nogen, ma-
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TepunanoB 1 KOHCTPYKLUNA.

3acpsizHeHUe ammocghepbl — NPUBHECEHME B BO34YX MK OBpasoBaHME B HEM
XUMUYECKAMWN BELLLECTBAMU WUNU OpraHMaMamn U3NYecKnx areHToB (MepeHOCYMKOB),
HebnaronpmMsaTHO BO3OENCTBYIOLMX HA Cpeany XU3HW UM HaHOCALWMX YPOH MaTepuanb-
HbIM LlEHHOCTAM, a Takke 00pa3oBaHMe aHTPOMNOreHHbIX (PU3NYECKMNX NOSEN.

3azpsisHeHue 2udpocghepbl — 3TO NOCTYNNEHME B BOAY 3arps3HUTENEN B KONU-
YyecTBax U KOHLUEHTpaumsx, CNOCOOHbIX HApyLUMTb HOpMarbHbIE YCIOBUSA Cpedbl B 3Ha-
YUTENbHbIX NO pa3mMepamM BOOHbIX OObeKTax.

3aepsizHeHuUeM no4yebl Ha3biBaeTCs NPUBHECEHNE U BO3HUKHOBEHWE B NOYBE HO-
BblX, OObIYHO HEe XapakTepHbIX ANA HE€ PU3NYECKMX, XUMUYECKNX UM BMONOrMyYecKmnx
areHToB, KOTOPblE MEHSAIOT X044 NOYBOOGpa3oBaTeNbHOro npouecca (TOpMo3NAT ero), pes-
KO CHWXaKT YPOXKaNHOCTb, BbI3blBAOT HAaKOMMEHWe 3arpsasHuTenen B pacTeHusix (Ha-
npuMep, TXKENbIX METannoB), U3 KOTOPbIX 3TN 3arpA3HEHUSI NPAMO MU KOCBEHHO (4e-
pe3 pacTuUTerbHbIE UMW XXMBOTHbIE NPOAYKTbI MUTaHMSA) NONagatoT B OpraHM3m YeroBeka.

3acpsi3HeHUe KOCMU4YeCcKo20 npocmpaHcmea — 3T0 obuiee 3acopeHne OKoro-
3eMHOro 1 BAMXHEro KOCMMYECKoOro NpOCTPaHCTBa KOCMMYECKMMU obbekTamn. Hanbo-
nee ornacHoO paguoakTUBHOE 3arpsA3HeHuve K3-3a BbiBOAA Ha opbuTbl U paspylleHus
A0EPHbIX PeakTopoB, KPOME TOro, «KOCMUYECKOro Mycopa», KOTOPbIi BHOCUT NOMEXM B
HOpManbHoe (YHKUNMOHUPOBAHME HA3EMHbIX PaAMOTEXHUYECKUX U aCTPOHOMMUYECKUX
npmbopos.

Mo xapakTepy BO3AEWCTBUSA 3arps3HeHUs noapasfensitioT Ha nepBuYHbIe N BTO-
puyHble. lMepeuyHoe — 3TO NOCTYMNNEHME B OKPYXKaloLLy0 cpeny HenocpencTBEHHO 3a-
rpssHuTenen, obpasyembiX B XO[4e €CTECTBEHHbIX MPUPOAHO-aHTPOMOreHHbIX U YMUCTO
AHTPOMOreHHbIX MPOLIECCOB; a eMmMOpPUYHOe 3a2psi3HeHue — obpa3oBaHuWe (CUMHTE3)
OnacHbIX 3arpsasHUTENnen B xode PU3MKO-XMMUYECKMX MPOLECCOB, MOYLLMX Henocpen-
CTBEHHO B OKpyXatollen cpege. Takmm o6pas3om, U3 HETOKCUYHbIX COCTaBMSOWMNX B He-
KOTOPbIX YCNOBUSX 0BpasytoTca 940BUTbIe rasbl — OCreH; PpeoHbl, XMMUYECKN UHEPT-
Hble y NOBEPXHOCTM 3eMnu, BCTynatoT B cTpaTocdepe B POTOXMMUYECKME peakumK, Bbipa-
BaTbiBas MOHbI X1opa, Cryxalume KaTanM3aTtopoM npu paspyLleHUn 030HOBOrO Crost (3Kpa-
Ha) nnaHeTbl. OTAeNbHbIE peareHTbl Takoro B3aMmMogencTB1sa MOryT ObiTb HEONACHbLIMW.

3arpssHeHnsa MOryT UMeTb Kak NpupoaHoe, Tak M aHTPOMOreHHoe MpPOUCXOXae-
HUS. lMepebie — 3TO 3arpsA3HEHNs OKpYXKatoLen cpeabl, BO3HUKaowme 6e3 yqyactms Je-
noBeka, 4acto B pe3ynbTate HebnaronpuATHbIX WM ONACHbIX MPUPOLHbLIX SBMEHWUN.
Bmopsbie xe 6ornblien YacTbio 00yCnoBneHbl TEXHOreHHbIM BO34EeNCTBMEM Ha NpUpoa-
Hyt0 cpeay, OTHOCALMMCS K NpeaMeTy U3yyYeHUs NpoMbIlLIEHHON aKorormen. MNMoatomy
HWXKe pedb OyaeT MATM B OCHOBHOM O 3arpsi3HEHUM cpefbl, UMelLWweM TEXHOTEeHHOe
NPOUCXOXOEHME.

MprynHamMn NPUPOAHbLIX 3arpsi3HEHUIN MOTYT ObITb:

» U3BEPXEHUS BYNKAHOB U, Kak cneacreve, BbIOpPOChl 60MbLINX KONMYECTB BYI-
KaHMYeCKNX ra3os, Nenna, nasbl N TENNA;

» ceneBble MNOTOKN (FPSA3€EBble M Fpsi3ekaMeHHble), obpywmBaowme 6onbline
MacCbl MENKO3éMa, No4Bbl, KAMHEWN;

» IecCHble noxapsol;

> MblfibHbIE N NecHaHble Bypuy, NepeHocALme BonbLUME KONMYEeCTBa MbI U NeCcKa;

» npouecchl BbIBETPMBAHUSA FOPHbIX MOPOA;

> 3aTonneHns TeppuTopun B pesyrnbTaTe NaBOAKOB M MOMOBOAWNN, BbiNageHUs
NMBHEBbIX JOXAEW, MPOXOXAEHNSA TPONUYECKMX LUKITOHOB, HakaTa BOSH LlyHaMu;

» NPOLECCHhl Pa3NOXEHUS XKUBbIX OPraHU3MOB.

TexHO2eHHbIe 3a2psi3HeHUsI TNOLPA3AENAlTCA Ha XUMUYEcKne, uUandeckme
(TennoBble, pagnaunoOHHbIE, LLYMOBbIe, BUOPALMOHHbIE, 3NEKTPOMAarHUTHbIE), MeXaHu-
yeckune, buonornyeckne, MHpopMaumMoHHble 1 apyrne Buabl. BnnsHue peatenbHOCTU
YyenoBeka Ha npupoay ollyulaeTca npakTudeckn Besge. VICTOYHMKN Takux 3arpsasHeHui
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BeCbMa pa3Hoo6pa3Hbl U onpeaensatTcs cneunduKon NPOMbILLIIEHHbIX NPEANPUSATUNA.

BbiGpocbl B OKpyXatoLlyio cpedy KrnaccuduuumpyloTca no az2pe2amHoMy CO-
CMOSIHUIO N 110 MaccoeoMy 8bi6pocy. B nepBom crnyyae — pasnuyaroTcs raso- u na-
poobpasHble, Xuakve, TBEpAble N CMellaHHble BbIBpOChl, @ BO BTOPOM — BbIAENSAOTCA
wecTb rpynn: 1) meHee 0,01; 2) 0,01 - 0,1; 3) 0,1 — 1,0; 4) 1,0 — 10; 5) 10 — 100 un 6)
cebiwe 100 T/cyTkn. 3arpssHeHUs, Takke, pasgensatoTcs Ha ABe OCHOBHbIE rpynnbl (puc.
2): maTepuanbHble (BKMOYas XMMUYECKNE 3arpsisHeHnst) n aHepretuyeckne. Mo ceoemy
MPOUCX0)XOEeHUI NPOMbILLIIEHHbIE 3arpsA3HEHUST MOTYT OblTb MEXaHUYECKUMU, XMMUYe-
CKUMU, (PM3NYECKMMM U BMONOrMYECKNMUN.

MexaHu4eckue — 370 3anblfnieHne atmocdepbl, TBEpAble YacTuubl 1 pa3Hoobpas-
Hble NpegMeThbl B BOAE U NOYBE.

Xumuyeckue 3a2psi3HeHUSs1 — 3TO BCEBO3MOXHble ra3oobpasHble, Xugkme wu
TBEpAble XMMUYECKME COeOMHEHMSI N 3NeMEeHTbI, nonagawwme B atMmocdepy n rmgpo-
chepy 1 BCTynatoLme Bo B3aMMOLENCTBME C OKpYXatoLlen cpefomn.

dusuyeckue — BCe BUObl SHEPTUN KaK OTXOAbl pa3HOOOpa3HbIX NPON3BOACTB: Te-
NrI0BOM, MeXaHU4ecKon (BKkroyas BuMbpauuu, WyMm, ynbTpasByK), CBETOBOW (BMAMMAS,
NMH(ppakpacHasa N ynbTpasBYKOBbIE YACTU CNEKTPa), SNEeKTPOMarHUTHbIE Nons U MOHU3K-
pytoLLME N3NYYEHNS.

ITPOMBIILIAEHHBIE 3ATPSI3HEHHS OKPYXKAFOIIEH CPEIbBI
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Puc. 2 — Knaccucukayusi npoMbiuneHHbIX 3agpsi3Humerneu

TexHO2eHHOe 3a2psi3HeHuUe — 3TO yBenuyeHne obbEMa XMMWYECKUX BELLECTB
onpenenéHHon KOMMOHEHTbl NPUPOOHOM cpedbl, a Takke NpUBHECEHUE B HEEé Xnmuye-
CKMX BELLECTB B KOHLEHTpaunsax, NpeBbIaoLWmMx HOPMY UNN el He CBONCTBEHHDIX.

Xumu4eckue 3a2psi3HeHUs1 OTHOCATCH K Hanbonee 4yacTto peanusyemomy Buay
3arpsA3HeHui, NpoM3BoAMMbIX BCreAcTBME MHOroobpasHOW XO3SIMCTBEHHOW AesTerbHO-
CTU YenoBeka. AreHTbl XMMUYECKUX 3arpsi3HEHMI BKNOYAIOT B cebsi LUIMPOKMI CNEKTP XU-
MWUYECKUX COEONHEHUI.

Mo paHHbIM BcemupHon opraHusauuun 3gpasooxpaHeHuns (BO3), Takmx coegmHe-
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HUK okono 500 ThkIC., 3 KOTOPLIX 0KONO 40 ThbIC. — BpeAHble BeLlecTBa 1 OKono 12 Tbic. —
TOKCMYHble. B Tabn. 1 nepeudncneHbl Hanbonee onacHble XMMWUYECKME 3arps3HUTENn
Onocdepsbl, okasbiBalLMe Ha Hee Hanbonbllee BO3AENCTBUE.

Tabnuya 1
OcHosHble xumudeckue 3azpsisHumernu buocgpeps! (FOHECKO)
Xumuueckue O6wasn xapakTepucTvka Bo3gencTeus Ha 6uocdepy
BellecTBa
O6pasyeTcs npu cropaHMm BCeEX BUOOB TOMMMBA.
Hunokeng YBenuyeHue ero cogepxaHms B atmocepe npmsoanT
yrnepoaa K NOBbILLEHMIO €€ TemnepaTypbl, YTO YpeBaTo naryGHbIMK
reOXMMUYECKMMM M IKOSTOrMYECKUMM NOCeaCTBUAMMU
Okeng O6pasyeTcsi Npy HENOMTHOM CropaHn TOMMMBA.
yrrnepoja MoxeT HapywuTb TennoBon 6anaHc BepxHen atmocdepbl
CepHUCTBIIA Coaepxutca B AbiMax NpOMbILLNEHHbIX npe/:mpm?mﬁ.
ra3 Bbi3biBaeT 060CTpeHME pecnupaTopHbixX 3aboneBaHnin, HAHOCUT
BpeA pacteHusM. PasbegaeT N3BECTHSK U Apyrve ropHble nopoapl
Okemab! CospatoT cMor, Bbi3blBaOT pecnupaTopHble 3aboneBaHns n 6POHXMT
23074 Yy HOBOPOXOEHHbIX. CFIOCO?CTBy}OT Ype3MEPHOMY pa3pacTaHuio
BOAHOM pacTUTENbHOCTU
dochats Copepxartcs B ygobpeHusax. ABnatoTCA rnaBHbIM 3arpasHUTenem

NOBEPXHOCTHbIX BOA
OAavH 13 onacHbIX 3arpA3HMTENen NMweBblX NPOaYKTOB, 0COBEHHO MOp-
PTyTb CKOro npoucxoxaeHusi. HakannueaeTtca B opraHuame
N NopaXkaeT HEPBHYIO CUCTEMY
AensieTcss go6aBkor Npu aTUNMpoBaHuK 6eHsnHa. [lencteyeT
Ha (bepMEeHTHbIE CUCTEMbI M1 OOMEH BELLECTB B XXMBbIX KNeTKax
MpunBogAaT K narybHbIM 3KONIOrMYecknmM nocnencTBmaM, Bbi3biBaloT
rmbenb NIaHKTOHOBbLIX OPraHN3MOB, PblObl, MOPCKUX NTUL
N MAEKOMUTaOLMX
O0T v gpyrue O4yeHb TOKCUMYHbI AN pakoobpasHbixX. YomBatoT pbiGy 1 opraHu3mbl, cry-
necTuumnapl Xawime KopMom ans pbl6. MHOrve aBnsaTCs KaHueporeHamu

CsuHel,

HedTb
N HedpTenpoayKThI

OcHoBHble €cnNOCOObI MPOHUKHOBEHUSA XUMMUYECKUX 3arpsi3HEHUA B OKPYXKatoLLyHo
cpeay OCyLLeCTBMAKTCA B npouecce BbIOPOCOB BpeaHbIX BELLECTB B aTMocdepy, copo-
cax B NOBEPXHOCTHbIE N NOA3EMHbIE BOAbI, pa3MeLLeHnn TBEPAbIX OTXOL0B.

XapakTepHas 0COGEHHOCTb XUMUYECKMX 3arpA3HEHUI NMPUPOLHON cpefbl — 3TO UX
CMOCOBHOCTb NPOSABNATLCSA B MOObLIX NMPOCTPAHCTBEHHbLIX MacwTabax, B TOM 4Yucne un B
rno6anbHOM.

Moa ¢pusuvyeckum 3a2psi3HeHUeM TOHMMAETCs MPUBHECEHUE B OKPYXKatoLLyHo
NPUPOAHYI0 Cpedy WCTOYHWUKOB 3Heprun (Tenna, pagnoakTUBHOIO W3NyvYeHus, LyMma,
BMOpaumun, omsmyecknx nonen n gpyroro), npmsogsliee K OTKITIOHEHUSM OT HOPMbI (hu-
3MYECKMX CBOUCTB OKpyXatoLlen cpeabl.

Tennoeoe 3azpsizHeHue. OOVH N3 UCTOYHWKOB TEMMOBOrO 3arpsi3HEHUS OKpPY-
Xarowlen cpeabl — 3TO CKUraHne MMHepanbHOro Tonnnea B NPOU3BOACTBEHHbIX U ObITO-
BbIX Liensax. Kpome Toro, npakTn4ecku BCH IHEPrud, Ncnonb3yemas Ha Nnpous3BOACTBE U B
ObITYy BO BCEX €€ BMAax (dneKkTpuyeckasi, MexaHumyeckas, CBeToBas U Apyrue), B KOHe4-
HOM CYéTe npesBpallaeTcs B TENSO.

ExxerogHoe konuyectBo Tenna, BbliAENAEMOro Ha 3eMHOM Llape OT pasfnyHbIX
NCTOYHMKOB, OLIEHMBAETCH 3KBUBANIEHTOM SHEPrMM B BOCEMb MIPA T COXKEHHOro YC-
NOBHOrO TONMMBa. B CBA3WM C 3TOM OLEHKOW, HEOBXOANMMO OTMETUTb, YTO TEXHOTEHHbIN
cbpoc Tenna CTaHOBUTCA COM3MEPUMbIM C aHeprmen rnobanbHbIX reou3nyecknx npo-
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LleCCOB — 3eMNETPSACEHUN, TPOMMYECKUX LIMKITOHOB M NPUNMBHbLIX BOMH. ObLiee Konudye-
CTBO Tenna, Bblaensiemoe B rnobanbHoM mMacwTabe, nokasbiBaeT YCTOMYUBBLIA POCT U NO
HEKOTOPbIM AaHHbIM YBENMYMBAETCHA Ha HECKONbKO NpoueHToB B rog. C poctom Tenna,
paccemBaemMoro B npouecce TEXHOreHHOW AeATenbHOCTM YerioBeka, 6onbluyto onac-
HOCTb NpeacTaBnseT nepcrnekTnea rnobdanbHOro NOTENeHns, BbidbiBaloLWwas CEPbE3HYIO
03ab04EeHHOCTb.

Cpean nokanbHbIX NPOLECCOB, CBA3aHHbIX CO COPOCOM Tensa, OCHOBHbIE — 3TO,
Hanpumep, oxnaxaeHue TEXHOMOrMYEeCKUX BOA B €CTECTBEHHbIX U UCKYCCTBEHHbIX BOA-
HbIX 0ObekTax (pekax, 03épax, BOAOEMax-oxraguTensx, bpbidranbHbiX BaccenHax) Ha
TennoBbix (TAOC) 1 atoMHbIx anekTpoctaHuuax (ASC) n gpyrux npegnpusatusx. B pe-
3ynbtate TennoobmMmeHa B Bogoémax-oxnagntenax TOC n ASC temnepaTtypa Bogbl MO-
xeT nosblwartbea 4o 10 °C n 6onee B CpaBHEHMM C €€ €CTECTBEHHOW TemnepaTypon.
OT0 06CTOATENBCTBO NPUBOAUT K YCUNEHUIO TOKCUYHOCTU XMMMUYECKUX 3arpsi3HEHUN, UH-
TEHCMBHOMY POCTY BOLAOPOCSEN U 3aUSIeHNI0 BOLOEMOB M BOAOTOKOB. [1pu ncnonb3osa-
HUWN Napo-KOHAEHCATHbIX rPaaupeH AN opraHM3aumMmM CUCTEMbI OXITaXAEHUSA BO3HUKAET
ONacHOCTb 3aTyMaHuMBaHUA Onusnexawmx TeppuTopun. TennoBble 3arps3HeHns B
BonbLINX ropogax co3gatoT 3aMETHYH TEXHOMEHHYO COCTaBSAIOLLY MUKPOKMMaTa, He-
raTMBHO BNUSAIOLLYIO HA 300POBbE HACENEeHUs U COCTOsIHME dhopbl U hayHbl.

PaduayuoHHoe 3a2psi3HeHUe BO3HMKAeT B pe3yrbTaTe NPOHUKHOBEHUS B OKPY-
XalLlyo cpefy pasHOro poaa pagnoakTUBHbBIX BELLECTB M BO3pacTaHus paanaumoHHOro
oHa B CpaBHEHUM C ECTECTBEHHbLIM YPOBHEM.

Pacnag sgep HecTabunbHbIX 3NEMEHTOB B pagMOaKkTUBHbIX BELLECTBAxX NOpoXxaa-
eT WOoHM3MpyLlWmMe 4YacTuubl (anbda- n 6eTa-4acTuubl) U NOHU3UPYIOLLEE TaMma-
nanyyerue. NocnegHune obnagatoT HambonbLUE NPOHMKAKOLWEN CNOCOBHOCTBIO U3 BCEX
NPOAYKTOB paAMoOaKkTUBHOIO pacnaaa.

Mpobnema pagnaunoHHOrO 3arpsa3HEeHUs OKpyXarollen cpedbl BO3HWKNA B MNO-
cnefHen nonoBuHE MpoLUeLero CTofneTns U cBdA3aHa C UCMONb30BaHMEM aTOMHOW
9HEpPrum, Kak B BOEHHbIX, Tak U B MUPHbIX Luenax. PagnaunoHHoe 3arpsisHeHWe Npomcxo-
ONT B pesynbTaTe:

> oboralleHnst ypaHOBbIX PyA 1 NONyYeHNs paanoakTUBHbIX N30TOMOB,

» UCMbITaHUN SOEPHOr0 OPYXus;

» aBapuin Ha ADQC n nccrnegoBaTtenbCKNX peakTopax;

» YyTUNM3aumm N 3aXopoHEHUS pagnoaKkTUBHBIX OTXOAO0B.

B paguwoakonormm mcnonb3yoT creaywwme eOuHuubl paduoaKkmueHocmu u
paduayuoHHO20 MOParKeHUsI:

> efuHuubl pagnoakTnBHocth (6ekkepenb: 1 bk = 1 pacnag B cekyHay, kopu: 1
Ku = 3,7 — 1010 Bk);

> 9KCMO3ULIMOHHYI0 103y (peHTreH: 1 P = 2,58 « 10* Kn/kr);

» eanHuLbl nornoweHHon o3bl (rpen: 1 'p = 1 x/kr, paa: 1 pag = 0,01 I'p);

> edNHULbl 3KBMBaANeHTHoW [03bl (3vBepT: 1 3B = 1 [p ANA peHTreHOBCKOro,
ramma- n 6eta-nsnyyvenun, 1 3 = 0,05 INp ans anbda-n3nydenus, 6ap: 1 6ap = 0,01 3B);

» MOBEPXHOCTHYIO akTUBHOCTL (Kn/M?):;

» MOLLHOCTb 9KCMO3ULMOHHOM A03bl (P/4).

MaBHaa onacHOCTb paguauMoOHHOro 3arpsi3HEHUA COCTOUT B €ro OrpOMHOM pas-
pyLUNTENBbHOM MNOTeHuMane GUOororMyeckoro nopaxeHus 4venoseka, dayHbl U ropobl.
Mpn aTom ocobble Npobnembl B NUKBUAALUN NOCNEACTBUMIA pagnaumoHHOro 3apaxeHus
cosgaeT Gonblon nepuopn nonypacrnaga MHOMMX M30TOMOB, LOCTUrAKOLWMIA HECKOSTbKUX

COTEH U TbICAY JeT.
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[MepeHOC paamoakTMBHBIX BELLECTB OCYLLECTBAAETCA BO34YLWHbIMW MOTOKaMu,
NOBEPXHOCTHLIMU U MOA3EMHbBIMU BOAAMU, a TaKKe TPOPUYECKUMN LensiMun.

B atmocdepe, B NOBEPXHOCTHLIX M NOA3EMHbIX BOAAX, a TakKe B NoYBe pagnoak-
TMBHbIE N30TOMbl MOrYT HAXOANTBLCHA MHOrMe rogbl. [1pn 3TOM pagMonsoTonbl MUTPUPYIOT
He TOSbKO B OOQHOMW cpefe, HO U Mexay pasHbiMu cpegamu. Npu 3arpsisHeHnn atmocge-
pbl M30TOMNbI BbINAOAlOT Ha MOBEPXHOCTb 3eMNN M B MOBEPXHOCTHblE BOAbI, Mpoca-
4YMBaKOTCS B MOYBY M B NOA3EMHblE BOAOHOCHbIE rOPU3OHTHI. B CBOKO ovepeab, N30Tonbl
MOTYT U3 NoA3eMHbIX BOA NPOHMKaTb B pekn U BOAOEMbI. brnarogaps 4nutensHOMY Ha-
XOXOEHMIO B aTMOcdepe 1 BOAHOW cpefie pagnmoakTUBHbBIE M30TOMbI MOTYT NEePEHOCUTb-
cs Ha 6onbLluMe pacCTOAHUS.

Bonblas onacHOCTb paguvauMOHHOIO 3apaXeHusa YyernoBeka MyTéM NPOHUMKHOBE-
HUS pagMOaKkTUBHbLIX BELLECTB B €ro opraHu3Mm B pesyrnbTaTe Tpouyecknx uenen 3a-
KntoYaeTcs B TOM, YTO XMBble OpraHn3mMbl COCOBHbI HakannnBaTb BbICOKME KOHLUEHTpa-
LM M30TOMOB MO CPaBHEHUIO C KOHUEHTpaumsiMu B cpefe ux obutanus. Hanpumep, B opra-
HM3Max pbl® K NTUL, paguoakTMBHOIO dpocchopa COAePKUTCA B AECATKM pa3 bornbLue, Yem B
oKpyxatoLen nx cpege. o mepe peanmnsaumm TpoprUHECKNX LIENeN Ha UX BbICOKUX Nepapxu-
YECKUX YPOBHSX HakannmBarTca BonbLUne KonnyecTsa paamoakTUBHOCTH.

HecmoTpa Ha KaxyLLylocsi CEpbE3HYI0 OMacCHOCTb PaanaunMOHHOIO 3apaXeHusa ot
00BHEKTOB aTOMHOW 3HEPreTUKM U UCTNbITaHUN SAEPHOro OPYXUS, 3TN dhakTopbl obycnas-
NMBalOT B CPEAHEM BCEr0 OKOSI0 OOQHOro npoueHTa oT obLien 403kl pagnaumoHHOro no-
paxeHus yernoseka. Okono 34 % obuwen Jo3bl YenoBek nonyvaeT Npu MeguLMHCKON Ou-
arHOCTUKE U NeYEeHUN, OCTarbHYIO — OT NPUPOAHBIX UCTOYHUKOB: 22 % OT eCTeCTBEHHOrO
paguaunoHHoro ooHa u 43 % OoT pagoHa.

PagoH — 910 nHepTHLIN ra3, obpasyowminca B pesynbtate pacnaga U235, Th232,
Ra226, npoucxoasiero B Hegpax 3emnu. Yepes TpelumHbl B rPyHTax pagoH noctynaet
B atMmocdpepy. B xunble n paboume nomelLeHms ra3 npoHuKaeT Yepes pyHaaMEHTbI, No-
Nnbl U CTEHBI, A€ MOXET HakannmBaTbCs. 3Ha4YNTENbHOE KONMMYECTBO paoHa Takke npo-
HWUKaeT BOBHYTPb 34aHUN U3 CTPOUTESIbHbLIX MaTepuarnoB. BbIABNEeHUIO NCTOYHUKOB pa-
AOHa 1 npeaynpexaeHunto 3apaxeHust ot Hero B Poccun yaensietca 605nbLloe BHUMaHme.
Ana obecneveHns 6e3onacHbIX YCAOBUA NPOXUBAHUA HaceneHns u opraHusauumn 6eso-
NacHbIX YCrNoBur Tpyda B 30aHUAX CYLLECTBYIOLWMM 3aKoHOA4ATENbLCTBOM npeaycmaTpu-
BalOTCA creumanbHble NccnefoBaHUs pagoHOONAacHOCTU 34aHUN U TeppuTopuin, noane-
Xawjux sacTpouke.

lllymoeoe (akycmu4deckoe) 3a2psi3HeHUe OTHOCUTCH K OCHOBHbIM BMaaMm 3a-
rPA3HEHNN B ropoAckux ycnosuax. LLym cBaizaH ¢ MHTEHCUMBHOW paboToM TpaHCNopTa,
NPOMBILLUNEHHbIX MPEeAnpUATUA U CTPOUTENBCTBOM. Ha ropofcKon TpaHCNopT NpuxoauT-
cs1 okono 80 % Bcex ropoAckux LWyMOB. YPOBHEM LWIyMa B 3aJaHHOM AuanasoHe 4acToT
(okTaBHOM nonoce 4acTtoT), M3mepsieMbiM B aeumbenax (ob), HasbiBaeTCcA BENUYMHA,
CBA3aHHas C (PM3NYEeCKOM 3BYKOBOW MOLLHOCTbLIO, BO3LAEWCTBYHOLLEN HaA 4YerioBeveckoe
yxo. l3amepsiembIi C NOMOLLbIO LLIYMOMETPOB YPOBEHb 3BYKa (LUyMa) BO BCEM CIbILLMMOM
4YenoBeKOM [uana3oHe 4acToT, Ha3blBaeMbll dKeueasieHMHbIM ypO8HeM Wyma, Bbl-
paxkaeTcsa B eAnHuLax, aHanornyHbix ab, ¢ gobasneHnem K HUM GykBbl A, TO ecTb ABA.

besBpeaHbIN ONa YenoBeka ypoBeHb Lyma usmeHsietcs B npegenax 45-50 obA,
a boneBoun nopor HacTynaeT npu wymax B agnanasoHe ot 100 go 140 gbA. Ecnu wym
NPMPOLAHOro NPOUCXOXOEHUSA (BCMIIECKM BOSH, LLOPOX JIUCTBLI, NEHWE NTUL, LWYyM BeTpa U
np.) KOMopTEH ANA YenoBeka, TO TEXHOreHHbIN WyM B GONbLUMHCTBE ClyYaeB Henpu-
AateH. B MockBe Ha ynuuax ypoBeHb LUyMa cocTaBnsieT B cpegHem okono 85 gbA, a B

OonbLlMHCTBE 0bnacTHbIX LeHTpoB Poccun — ot 70 go 80 aBA.
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Ha aBTOmMarnctpansx B6rm3m KpynHbIX ropofoB YPOBEHb LUyMa COCTaBNSET OKOMO
90 obA. ELLé Bbille YpOBHM LWIyMa Ha Xene3HogopOoXHOM TpaHcnopTe (okono 100-110
AbA) n B asponopTtax (go 120 gbA). HekoTopbie AaHHble 06 ypOBHSAX WyMa NpuBeAEHbI
B Tabn. 2.

Tabnuuya 2
YposHu wyma 8 6bimosbix U npou3so00CMEEHHbIX YCII08USIX
MCTOYHMKM Wiyma YpoBHU wyma, oBA

PasroBop WENOTOM 10-20
HopmanbHas peyb 50
3BYKM cpegHen MHTEHCMBHOCTU B KBapTUpe 40
3BYKM B yYpeXOEHUN Ha rMaBHOW yrnuLe NpU 3aKpbITbiX OKHAxX 50-75
PaboTatoLwmin MoToLMKN 65-105
Lym rpy3oBuMKa Ha pacCTOSHUN CEMN METPOB 85-100
LLymM OT YeTbIpEXMOTOPHOrO MNOPLUHEBOro caMmorneTta

90-100
Ha BbicoTe 50 — 100 m
LLlym oT nHeBMaTU4YeCKOro MosioTa Ha PacCTOAHUN MATU METPOB 120
Lym oT aBuratens peakTMBHOIO caMonéTa Ha UcrblTaTeNbHOM
cTeHpe 140 v BblIWwe

Hanbonee BpegHbl Ans 340pOBbSA YENoBeEKa LUYMOBblE BO3LEWCTBUS B HOYHOE
BpeMSsl. YCTaHOBMEHO, YTO BIIMSAHME LLyMa CKa3blBaeTCs Ha MOHMXXEHUU Npon3BoauTENb-
HOCTW Tpyda, KoTopoe cocTaBnseT B cpeaHem okorio 20 %. YTo kacaeTcs TBOpPYECKUX
npodeccnin, To 4Ng HUX pe3ynNbTaTUBHOCTb TpyAa MOXeT ObiTb CBeAeHa K HYSHO.

Cneuundmyeckoe BO3OENCTBME HA YErNOBeKa OKasbiBaeT UHpPa3eyK — HECNbILLN-
Mbl€ YernoBeYEeCKNM YXOM 3BYKOBbIE BOSIHbI C YacTOToON Huxe 16 u. B npupoae oH BO3-
HUKaeT Nnpu 3eMneTpACeHUsaX, N3BEPXKEHNAX BYNKaHOB, BO Bpems Oypb 1 Npu Apyrnx sie-
neHnax. TexHOreHHble UCTOYHUKM MHJpa3ByKa CBSA3aHbl C XXENe3HO4OPOXHbIM U BO3-
AYLHbIM TPAHCNOPTOM, a TakXe C HEKOTOPbIMWU NPON3BOACTBAMMU.

BubpauyuoHHoe 3a2psi3HeHue obyCrnoBneHO BCAKOro poaa BnbpaunsimMm — crnox-
HbIMW KonebaTenbHbIMKU NpoueccamMmn C LUMPOKMM Anana3oHoM 4vacTtoT. Bubpaumm Bo3-
HWKalOT B pesynbTaTe nepeaadn nNepeMeHHoOro AaBneHns OT MeXaHNU4YeCKNMX NCTOYHMKOB.
OHun okasbiBalOT CUSTbHOE BO3OEUCTBME HA MMMYHHYIO U CepaeyYHO-COCYAUCTY CUCTe-
Mbl, @ TaKKe Ha COCTaB KpPOBW.

ArieKmpomMa2HUMHoOe 3a2psi3HeHUe — (popma (PU3nYecKoro 3arpsi3HeHusi, CBs-
3aHHas C HapyLleHNeM eCTECTBEHHbIX 3MEKTPOMarHUTHLIX NOMEen B OKpYXKatoLLen cpege.
Becb cnekTp anekTpoMarHMTHOro nanyyeHuns BkrnovaeT B ceba pasHble BUAbI U3MNydYeHU
— OT OYeHb KOPOTKMX BOSIH OO OYeHb ANMHHbIX. B nopsake BoapacTtaHua OAWH BOJSH
3NEeKTPOMarHUTHble N3ry4eHUs MOXHO paHXMpoBaTh B CriedyloLllem nopsake: ramma-ny-
YK, KOCMUYECKME NTYYM, PEHTTEHOBCKUE NyYM, yrbTpadmoneToBble fy4n, CBETOBbIE y4mn
BMOMMOrO [uanasoHa, MHgpakpacHble fyyYn, MUKPOBOSIHOBOE MU3fyyYeHue, paguousny-
YeHune, nanydeHne oT NUHUM anekTponepeaayn. Cpean nepevncrneHHbIX BUOOB M3ny4e-
HUW MpaKTUYeCKn He OKasblBalT CYLLEeCTBEHHOrO BO3OENCTBUA Ha OKpYXaloLylo cpeay
KOCMWYECKME, PEHTFeHOBCKME U MH(ppakpacHble nyyn. [amma-usnydyeHme ms-za CBOEN
cneumdukn obbIYHO paccMaTpuMBaeTCsl Kak OO4MH U3 3arpsisHMTeNnen B Yncne aktopos
pagnaumMoHHOro 3arps3HeHus:.

YnbTpadmoneToBoe mU3riydeHue nocTynaeT Ha noBepxHocTb 3emnn ot ConHua.
OTOT BWUA 3MEKTPOMArHUTHOrO M3Ny4YyeHuUst 0COBEHHO OonaceH B AuManas3oHe ANWH BOJSH
200-290 HM. OH xapakTepusyeTcsa akTUBHbIM BO34ENCTBMEM Ha HYKMEWHOBbIE KACHOThI
1 6enkn, NPMBOAALLNM K rMOEnn KNEeTOK XMUBbIX OPraHN3MOB.
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Bnarogaps 030Hy, cogepkaleMyca B HUXHEN cTpaTocdepe, NpoNCXoauT akTue-
HOe nornoLleHne ynbTpaduorneTta U KOCMUYECKOro U3ny4eHns. XoTs cogep)xaHne o3oHa
B aTMOocd)epe HEBENUKO M ero macca COCTaBndeT nopsaka TPEX MUIINMMETPOB MacChl
ctonba Bo3gyxa y NoBepxHOCTM 3eMnn, TEM HE MeHee, pPOofib 030Ha B 3aJepXKMBaHUN
yNbTPadnoneToBoOro n3ny4yeHns TpyaHo nepeoueHnTb. Becbma BeposaTHO, 4To 6€3 030-
HOBOIO CIos XWU3Hb Ha 3emrie nepecTana 6bl cyLecTBoBaTh.

B 1980 — 1990 roabl o603Haumnnack npobrnema rnobanbHOro CHMKEHUSI CoaepXKa-
HUS CcTpaTocepHOro 030Ha, OCOBEHHO SPKO BbIpaXEHHas B MOSBMEHUN «O30HOBbIX
AbIp» B npunostocHbix obnactax 3emnu. OgHa rpynna nccnegosarenen obbasuna, 4To
rnmaBHas npuvyvHa NogoBHOro ABMEHUs CBS3aHa C UCMOSIb30BaHMEM HEKOTOPbIX BMAOB
(bpeoHOoB (xfiopcogepXalumx XnagoHoB) B XONogunbHOM TexHuke. [pyraa rpynna yde-
HbIX NPUYMHY Aerpagaumm O30HOBOrO CfosA Bbigensfa B eCTeCTBEHHOM BEKOBOM XOAe
reopmnanyecknx xapakTepucTuk 3emnu, BNUSIOLWNX Ha 030HOCcdepy. B cBa3un ¢ rmobanb-
HbIM XapakTepoM O30HOBOWM Npobnembl U nNpeobnagaroLen TOYKON 3PEHNSA IKCNEPTOB,
noaaepXXmBaroLLmMX TOUKY 3peHNA TEXHOFEHHOW MpUYKnHbl 3TOM npobnemsbl, B 1985 rogy B
BeHe 6bina nognucaHa MexayHapogHas KOHBeHUMs o6 oxpaHe O30HOBOro Crnos, a B
1987 rogy — MoHpeanbCkuii NPOTOKOM O Mepax no 3aluTe 030HOBOrO CIos.

B pesynbtaTte BO3HUK BYM Npomn3BoaCTBA XONOAUITbHON M MOPO3UIbHOW TEXHUKM
Ha HOBbIX, HE coaepXalmx xfop xnagareHtax. [Mpubbinb, NonyyYyeHHas npomsBoanTEnNs-
MW HOBOW XONMOAWUSBHOM U MOPO3WUSTIbHOW TEXHUKW, OLEHMBAETCH BO MHOMME AEeCATKU
MunnuapgoB gonnapoB. OgHako HadnHasa ¢ koHua 90 rogoB «O30HOBbLIE AbIpbI» CTanm
3aTArMBaTbCsa M 030HOChepa BO3BpaTUIACL K CBOEMY HOPMaSibHOMY COCTOSIHUIO.

[MoBbILLEHHOE BHMMAaHWE K BAUSIHUIO MUKPOBOJSTHOBOIO W3STyYEHUSI Ha OpraHu3m
YyenoBeKka CBSI3aHO C TeM 06CTOATENLCTBOM, YTO OOBHEM MUKPOBOSHOBOW TEXHMKU BO3-
pacTtaeT npmbnuantensHo Ha 15 % B roa. MnMkpoBONHOBOE U3NydYeHNe UCMNONb3YHOT Kak
CPEeACTBO Nnepefadn TeneBU3MOHHbIX U TeneOHHbIX COOOLLEHUI, B pagapHON TEXHUKE,
MUKPOBOJSTHOBLIX MeYax 1 B NPOYeEM.

NccnegoBaTtenamm pasHbiXx CTpaH Obina BbiiBIEHA HeocnopMmasi CBs3b Mexay
MOLLHOCTbI UCTOYHMKOB MUKPOBOSTHOBOIO M3My4YeHUs1 U PUCKOM paKkoBbIX 3aboneBaHui.
B yactHocTu, GpuTtaHckue cneuunanuctbl 0bHapyxumnu, 4yto B npegenax 500-meTpoBoOK
30HbI BOKpyr TenebawHu Sutton Goldfield B BupmuHreme 3abonesaemMocTb nenkemuen
noytu B 10 pas Bblwe, YeM 3a npegenamm 3Tom 3oHbl. B CLUA oTMeuYeHbl criydan otme-
Hbl MPOEKTOB CTpOUTENbCTBA Nepefarolmnx TeNeBU3MOHHbLIX CTaHUM U padapHbIX CUC-
TeM nog gasneHnem obuiecTBeHHOCTU. B mupe npopgomkaerca octpasi OUCKyccusi O
BO3MOXHOM OMACHOCTM UCMOSb30BaHUs MOBUITbHON TenedOHHOM CBA3MN.

Apyrasa npmynHa 6ecnokoncTBa, OTHOCALASACS K ANIEKTPOMAarHUTHbIM U3My4YEHUSAM,
KacaeTcsl HU3KOYacCmOMHbIX UCMOYHUKO8 3JIeKmpoMa2HUMHbIx nosed (OMI1). 31o
6ecrnoKonCcTBO BbI3BAHO MOSBIEHNMEM HOBbIX AAHHbIX O HEraTMBHOM BO34ENCTBMM Ha
nogen 3MI, Bo3HMKalOWMX OT NuUHMIA anekTtponepegadn (J19I1), npomM3BOACTBEHHbIX
3IIeKTPOYCTAHOBOK, aneKkTpoasuraTenen B ropogckoM U XXene3HOLOPOXHOM TpaHcnop-
Tax. buonoramn 6bin o6HapyxeH adpdekT BnmsHusa SMIT ot J1OI Ha nsonsumo Haceko-
MbIX, KOTOPbI 3aKN4yaeTcsa B TOM, YTO HEKOTOPbIE HAcekoMmble, n3beras nepeceveHns
JIGMN, HaBceraa OkasbiBaAKOTCA M30NMPOBAHHBIMM Ha OrpaHUYEHHbIX TeppuTopusax. Ewwé
OOVH BUA 3MEKTPOMarHUTHOrO 3arpA3HeHus — ceemoeoe 3a2psi3HeHue, npeacTas-
nawouwiee cobon opmy OM3NYECKOro 3arpA3HEHUs], CBA3AHHYD C NEPUOLNYECKUM UMn
NPOAOIHKNTENbHBLIM NPEBbILEHNEM YPOBHS €CTECTBEHHOW OCBELLEHHOCTU MECTHOCTU 3a
CYET MCMNONb30BaHNA MCTOYHUKOB UCKYCCTBEHHOIO OCBELLEHUS. JTOT BUA 3arpsa3HEeHUs

XapaKktepeH Ond GonbLunx ropogos 1M nHOycTpualbHbIX LEHTPOB. CseToBOE 3arpsasHe-
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HMe caMoCTOATENbHO NMBO B codeTaHUn C ApYrMMn BUAaMn 3arpsi3HEHUI MOXET NPUBO-
ONTb K aHOManusam B pasBUTUM XXMBbIX OPraHM3MOB U BbIHYXAaTb UX NepecenaTbCHa B
apyrue mecra.

K npounm cpbopmam pmsnyeckoro 3arpAasHeHnst okpyKatowen cpefbl MOXHO OTHe-
CTW CTauMOHapHble 3MEKTPUYECKNE U MarHUTHbIE NOMS, BUSHMUE KOTOPbIX Ha OpraHu3m
YyernoBeKa M3y4eHO HeJOCTaTOYHO. TeM He MeHee, UMEIKTCHA CBeJEeHUSA O BO3HUKHOBEHUN
9NEKTPMYECKNX NOSMEN M TOKOB B TKaHSX YerioBeka, BO3AENCTBYIOLLMX HA HEPBHbIE KNeT-
kn. OTMeYeHbl criydyan nenkemun y nepcoHana, pabotaroLero ¢ CUIibHbIMU CTauuoHap-
HBIMW MAarHUTHBIMW NONSIMWA.

MexaHu4yeckoe 3a2psi3HeHUe — 3acopeHne cpefbl areHTaMn, okasbliBaroLee Me-
XaHun4yeckoe Bo3gencTene 6e3 BUAUMbBIX (PUBNYECKUX UMM XUMUYECKUX BO3OEWNCTBUN.
[MpuMepbl MexaHW4eCcKOoro 3arps3HeHWs: ropHble BblpaboTKuW, OTBarnbl FrOpPHbLIX Nopos,
TEPPUKOHbI, 3aTONNEHNE TEPPUTOPUIA 1 MPOYeEE.

OrpomHble MacliTabbl MeEXaHNYECKOE 3arpsa3HeHne npnobpeno B panoHax AoObl-
YN NONE3HbIX MCKOMaemblX B pe3ynbTaTe roPHO-BCKPbIWHbLIX PaboT Ha OTYYXOEHHbIX
NEeCHbIX U CENbCKOXO3SANCTBEHHbIX YroabsX. EcTecTBeHHble NnaHawadThl TakMx panoHOB
HapyLaTcs pa3paboTkon rnyboknx n NPOTHXKEHHbBIX KAPbEPOB, a TakkKe Co34aHMeM OT-
BanoB ropHbix nopoa. OTpaboTaHHbIE Kapbepbl 3aMnoSTHATCA BOAOW, B OCHOBHOM 00pa-
3ysi 6e3KM3HEHHbIE BOLOEMbI.

bornblive npocTpaHcTBa CTpaHbl B pesynbTaTe BOLOXO3ANCTBEHHOW OEeATEeSIbHO-
CTn (cTponTenbCTBa NNOTUH, U3MEHEHNA penbecdba) 3aTonneHbl. Oblwaga nnowaab 3ato-
NreHHbIX TeppuTopmii Poccun npeBbillaeT nNnowaan KpynHbIX €BpONencknx rocyaapcTs.
Be3Bo3BpaTHO NOTEPSHHBIMW OKa3anucb KOrloccarnbHble NECHbIE U 3eMeNbHbIE PECYPChI,
NaMATHUKN NCTOPUYECKOIO M KyNbTYPHOro Hacneams.

Buornozu4yeckoe 3a2psi3HeHUe — MPUBHECEHNE B 3KOCUCTEMbI B pe3ynbTaTe aH-
TPOMNOreHHOro BO3AEVNCTBUS HEXAPAKTEPHbIX ANSA HUX BUOOB XUBbIX OPraHW3MOB, YXyA-
LIAKLWMNX YCITOBUSA CYLLECTBOBAHMUSI €CTECTBEHHbIX OMOTUYECKMX COOOLECTB UNn Hera-
TMBHO BRMSAIOWMNX Ha 340poBbe 4ernoseka. bnuskoe k Guonornyeckomy 3arpsas3HeHuto
BuoTnyeckoe, TO ecTb pacnpoCTpaHEHWE OMNpPeAenéHHbIX, Kak npaBuio, Hexenartenb-
HbIX, C TOMKM 3peHus niogen, bnoTnyecknx BewwecTs (BblAENEHUN, MEPTBLIX TeN 1 Npo-
4yero) Ha TeppUTopUsX, rae oOHN paHee He Habnaanuce.

[MprMepbl BUONOrMYECKOro 3arpsa3HEHNS:

» VHTEHCUBHbIA POCT CUHE-3eNéHbIX BOAOPOCNEN B BOLOEMAax-OXNaguUTensix,
BO3HMKaKOLWNIA B pe3yrbTaTe TENSIOBOro 3arpsisHeHWst BO4;

» 3arpsA3HeHune okpyxatoLlen cpefbl MEAULNHCKUMU OTXOAaMW;

» pasMHOXEHWe B rOPOLCKMX YCNOBUAX NapasnTUYECKUX BUOOB XXMBOTHbIX (KPbIC,
MblLLEN, BpOAAYMX KOLLEK U cobak, NTUL, KOMapoB, TapakaHoB, KNonos, 650X 1 Apyroro);

> anNMaeMun, anm3ooTun, ANMPUTOTUN.

3HaunTenbHy0 pornb B BUONOrMYECKOM 3arpsasHEHUN MPUPOLHON cpedbl UrparoT
CTOYHbIE BOAbI NPEeANPUSTUIA MULLEBON U KOXXEBEHHOW NPOMbILNEHHOCTEN, BbiTOBbIE M
NPOMbILLIIEHHbIE CBaNkW, Knagbuwia, KaHannsaumoHHas ceTb, MOSs OPOLUEHUSA N ApYroe.
M3 Hux pa3HoobpasHbie opraHMyeckne CoOeaAnHEHNS U NaTOreHHble MUKPOOPraHn3mbl No-
nagarT B NOYBY, FOpHbIE NOPOAbl, MOBEPXHOCTHbIE M Noa3eMHble BoAbl. OBbIYHO naTo-
reHHble MMKpPOObI OBHapPYXXMBAKTCA B NOA3EMHbIX Bogax Ha rnybuHax go 300 m oT no-
BEPXHOCTM 3eMnin. B cBA3M ¢ BO3pocCLUEN B nocrnegHne OecAaTuneTuss murpaumen Hace-
NeHnst oTMeYaeTcsa yCcTonumMBasa TEHAEHUMA pocTa Yncna MHAEKUMOHHbBIX 3aboneBaHuni.
CepbésHyo 03ab04YEeHHOCTb BbI3blBAET UCMNOMb30BaHWE B MULLEBON MNPOMbILLSIEHHOCTH

FeHHOMO,D,I/I(bI/IU,I/IpOBaHHbIX NpoaYyKTOB.
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UngpopmayuoHHoe 3az2psizHeHuUe — 370 nbas nHdopmauus, NPsIMO MU KOC-
BEHHO NMpOTUBOpeYaLlasa NosfioKeHNAM NMPUPOAOOXPAHHOrO 3aKOHOL4ATENbCTBA, a Takke
HaHocswWwas ywepb npupoge n paunoHanbHOMY NPUPOLONOSb30BaHMIO.

MOXHO pacwmpuTb MOHATUE MHAOPMALMOHHOIO 3arpA3HEHUs, BKIIOYMB B HEro
HeraTuBHble NOTOKM MHopmaumnm CMW, xapakTepusyolmecs arpecCUBHOCTbIO U He-
AoCTOBEPHOCTLI0. K MH(POPMaLMOHHOMY 3arpsi3HEHUIO YMECTHO TakKe OTHECTU MOTOKU
HeraTMBHOW WHOpMaUnN, nepegaBaeMon Mo KOMMbOTEPHBIM CETSAM, BKIOYasd BUPYC-
Hble NporpamMmMbl U cnam.

B pesynbTate TexHOreHHoW LesTenbHOCTU B cpefe obuTaHusa 4dernoseka npo-
n3oWwno yxyoweHue eusyasibHOlU cpeldbl, ABNSIOLWENCS OOHON N3 BaXKHbIX KOMMOHEH-
TOB XW3HM YenoBeka. AHTPOMOreHHoe M3MeHeHue naHawadToB, Kak U ndon Tun ax-
TPOMOreHHOro BO34ENCTBUSA Ha NPUPOAOHYHO cpedy, MOXeT ObiTb OEeCTPYKTMBHbIM, CTa-
oMnuanpyowmm NMbo KOHCTPYKTUBHBIM. [1eCTpyKTUBHOE n3MeHeHne nangwadra, B ToM
4yucrie U ropoAacKkoro, OLyLlaeTcs YefIoBEKOM Ha BU3yasribHOM ypoBHe. B cBA3n ¢ 3TUM
00CTOATENLCTBOM B MOCHeAHME roAbl BO3HUKIO MOHATME BWU3yarbHOro 3arpsi3HeHUs
naHawadgTa, MOHMMAEMOro KakK YXyALleHNe ero aCTeTUYeCKnX CBONCTB.

BusyanbHoe 3arpssHeHne xapakTepHO 4S5 KPYMHbIX rOpoAoB, NPOU3BOLCTBEHHbIX
NOMELLEHNI, TPAHCNOPTHON UHAPACTPYKTYPLI. 3arpa3HUTENAMU BU3yanbHOW cpeabl siB-
NATCA FOMOreHHbIe U arpecCuBHbIE BU3yaribHble MOMS, a Takke n3obunue npambix nu-
HWR, yrnoB 1 6onblIKX NnockocTen. BusyanbHas cpega ansa Xutenen ropogoB ces3aHa
Takke C ycrnosnamu nx tpyga. Jliiogm paboTtaloT B 3aMKHYTOM MPOCTPaHCTBE — B MNome-
LLIEHMAX NPOMBILSIEHHbIX NPEaNPUATUA, O(PUCHBIX NOMeELLEeHMsX, obydaloTca B 30aHUAX
y4yebHbIX 3aBefeHun. [Na nx MHTEPbEPOB XapakTepPHO Hanuyme CTPOUTESbHbIX MaTe-
pnarnoB HenpupoOaHOro NPOUCXOXOEeHUA — MracTuka, niMHoneyma, kadpens, anoMuHus,
CTeKna, peLweToK N Nnpo4vero. Te e CTpouTenbHble MaTepuansl OPMUPYIOT BU3YyarnbHYHO
cpeay n Xunbix nomelleHnn. CBon HeraTMBHbIN BKnag B hopmMmpoBaHMe BU3yaribHOWM
cpeabl BHOCAT NPOCMOTP Tenesu3opa, pabota ¢ KOMMbLITEPOM, 3KPaHbl KOTOPbIX 3a4ac-
TYIO 3arorfiHeHbl HeraTUBHbLIMW BU3yarbHbIMW NONSMW. HeraTuBHYIO BU3yaribHYKO cpeay
dopMUpyeT Takke OCBETUTENbHAA TEXHWUKA, HanNpuMmep, namnbl gHEBHOro ceeta. Nepe-
YUCrEHHble (PaKTOPbl COCTABNAT HEONAroNnpUATHYIO cpeay ANs YenoBeka 1 NPUBOASAT K
POCTY YMcCria NCUXNYECKUX U rnasHbix 3abonesaHnin.

Ana n3yyeHns npobnem, CBA3aHHbIX C BO3AEWCTBMEM (DAKTOPOB BM3yaribHOM
cpedbl Ha YenoBeka, B nocregHve aecatnneTns copmMmpoBarnocb HOBOE Hay4yHOe Ha-
npaBfeHne — BMOEOIKONOrns, nsyyarwLiee B3anMOAENCTBUE YeNoBeKka C OKpyXKatoLLen
BU3yanbHOW Cpesion.

BOl'lpOCLI I CAMOKOHTPOJIAA

1. CchopmynmpyiTe OCHOBHbIE BUAbI 3arpsA3HEHMI OKpYXatoLLen cpeabl.

2. YKaxuTe NpuUYnHbl NPUPOAHbLIX 3arpA3HeHuin (6e3 y4acTus YenoBeka).

3. Kakue cylLecTBYIOT TEXHOTEHHbIE 3arpA3HEHUNA?

4. B 4éM COCTOMT OMacHOCTb LLIYMOBOrO, BUOPALIMOHHOIO, 3MEKTPOMAarHUTHOro U
NHPOPMALIMOHHOIO 3arpA3HEHNIN?

5. B 4ém cylHOCTb cneuuduyeckoro Buaa 3arpa3HeHnin — BU3yarnbHoro?
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PA3JEJI 2. BIUSIHUE OTPACJIEA HAPOJIHOT'O XO3SMCTBA
HA COCTOSAHHUE OKPY/KAIOLIEN CPE/IbBI

B nocnegHne gBa gecatunetus B Poccun nponsowén cepbesHbiv crnag npoMbiLu-
NEeHHOro npoussoacTea. HecMoTps Ha 3ToO 06CTOATENBCTBO, OOBLEMBI NPOM3BOACTBA BCE
eLlé OCTalTCHA 3HAYUTENbHBIMU, N MO3ITOMY UMEETCH 3HAYUTENbHbLIN NOTEeHUMan 3arpsis-
HEHWS1 OKpYXXatoLLen npupogHon cpeabl. MacwtabHomy 3arpsi3HEHMIO NPUPOAHON cpeabl
CNOCODCTBYET TakkKe KpanvHe HU3KUMA OOBHLEM MHBECTUUMK B MPUPOAOOXPAHHbIE MEpOo-
NPUATURA, @ TakKe B TEXHOMOMMN OYUCTKM BbIBPOCOB, COPOCOB, CKIaaMpOBaHUSA U YTUIK-
3aumm TBEpAbIX OTXOO0B.

MpuBeneHHas HUXKe XapakKTepUCTUKA OCHOBaHAa Ha OaHHbIX €XerogHo MyormkyembIx
MuHUCTEPCTBOM MPUPOOHBLIX PECYPCOB M aKonormm Poccumnckon denepaumm rocynapcTBeH-
HbIX AoknagoB «O cocTtosHUM 1 06 oxpaHe okpyxatowen cpeapl Poccuiickon ®epepaummny.
OTpacnm HapoaHOro Xo3sncTBa BbIAENATCA B €XeroaHbiX Aoknagax cornacHo Obuwepoc-
CMNCKOMY KriaccmdmkaTopy BUA0B 3KoHOMUYeckon aesatensHoctn (OKB3IL):

Aobblya NonesHbIX CKONaeMbix;

obpabarTbiBatoLlme Npon3BOACTBa;

NPOM3BOACTBO U pacnpenerieHne 3NeKTpoaHepruum, rasa u Boapl;

cenbCcKoe XO35MCTBO, OXOTa U NNECHOe XO3AUCTBO;

TPaHCMopT U CBA3b;

npegocTaBneHne NPoUMX KOMMYHarbHbIX, COLMAnbHbIX U NEPCOHANbHbIX YCIYT.

Kpome TOro, B exerogHblX AOKNagax OTpaXaeTcHa BKNag B 3arpA3HEHMEe OKpy-
Xarowen cpegbl BoopyxeHHbIx Cun n pakeTHO-KOCMUYECKOM TeXHUKK. [Mpn nogrotoske
OOKNaZoB UCMOMb3YyTCA AaHHble 3aMHTEPeCOBaHHbIX MUHUCTEPCTB U BegomcTte Poc-
cunckon denepaumm. KonvyecTBeHHble NokasaTenn BUOOB SKOHOMUYECKOW AeATeNbHO-
CTM W @HTPOMOreHHbIX Harpy3oK Ha NPUPOOHYIO cpeay NpuBeaeHbl N0 COCTOSHUIO Ha KO-
Hew 2008 ropa.

VVVVVYY

AOBBIYA IIOAE3HBIX HCKOITIAEMBIX

[aHHas rpynna oTpacnen BKMYaeT npeanpusatus no [obblde MONesHbIX MCKO-
naeMblx, BCTpeYaLmMxcs B npupoae B Buae TBEpAbIX nopog (yronb 1 pyaa), B XXMAKOM
(HedTb) N B raszoobpasHOM COCTOSHUM (MPUPOAHbLIN ra3). [obblda MonesHbIX WUCKO-
NaeMbIX MOXEeT OCYLLEeCTBMATbLCA cnocobamy NOA3EMHOM M OTKPbITOM pa3paboTkm Me-
CTOPOXAEHWN, a TakkKe NyTEM 3KCNyaTauum CKBaXkvH. B gaHHyo rpynny oTpacnen Bxo-
OAT Takke NpeanpuaTus, 3aHMMalrolwmnecs noaroToBKOM Cbipbs K peanu3auumn (Hanpu-
mMep, ApobneHnem yrna n pasgeneHmemM ero no KpynHocTn, o6e3soxmnsaHmem n obecco-
nuBaHnem HedTh).

JHobbiya npupodHo20 2a3a u 2a308020 KOHOeHcama. [Jobblya roptodero npu-
pogHoro rasa B 2008 rogy ysBenuyunacb N0 CPaBHEHUIO C NpefLlecTBYHOLWMM rogoM Ha
1,7 % v coctaBuna 664 mnpa M° U3 HUX npegnpuatuamm OAO «lasnpom» — 549,7 mnpg,
M. Mpu 3TOM BbIGPOCHI 3arpsS3HSIOLLNX BELLECTB B aTMOCEPHbIA BO3AyX OT CTaLMO-
HapPHbIX UCTOYHMKOB Ao4vepHux komnaHun OAO «[asnpom» yBennumnucb Ha 5,2 % no
cpaBHeHuto ¢ 2007 rogom n coctaBunu 2624,7 Toic. T (38 % OT paspelueHHbIX 06bEMOB
BbIOpOCOB). Ha O0MNt0 OCHOBHbIX, XapakTepHbIX AMS ra3oBOM OTPACIM 3arpsi3HAIOLLNX
BeLlecTB npuxogutcsa okosio 99 % BbIGPOCOB, B TOM 4YUCie MeTaHa — 62,2, okcuga yrne-
poga — 25,4, okcugos asota — 7,8 %.

O6wvém BogonoTpebneHunsa B 2008 rogy npakTnyeckn coxpaHuncs Ha yposHe 2007
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roga. Hapsgy ¢ atTum o6bém BOAbI, UCMOSNb30BAaHHON Ha NPOU3BOACTBEHHbLIE HYXAbl B
pouvepHux obwecteax OAO «lasnpomy, cHuaunca Ha 13,5 %. MNpuunHa atoro — B 6onee
pauMoHanbHOM MCMNOMb30BaHUN BOAHbBIX pecypcoB. B yacTHoOCTW, Bbinv BBEOEHbI B 3KC-
nrnyaTaunio OYUCTHbIE COOPYXEHUA obLen MoLwHOCTblo 795,1 ThiC. M3/cyT. Bonee vem
BABOE COKpaTUNCst 00BHEM CTOYHbIX BOA, OTBOAMMbIX B MOBEPXHOCTHbIE BOAHbLIE OOBHEK-
Tbl. [1pn 3TOM OoNSA 3arpsA3HEHHbIX CTOKOB YMeHbLUMach B 2,6, a 06bEM CTOKOB, cbpa-
cbiBaeMblx 6€3 04MCTKM, COKPATUNCS B LUECTb pa3 1 cocTasun 139,0 Tbic. M>,

3a 2008 rog B goyvepHux obiectsax OAO «lasnpom» obpasoBanocb 267,5 TbiCc. T
OTX040B NPOM3BOACTBA, YTO Ha 17 % MeHbLue, Yem B 2007 roay. MNnowanb pekynbTuem-
poBaHHbIX 3emenb B 2008 roagy coctasuna 7854,3 ra, U3 KOTOPbIX BO3BpaALLEHO B Ceflb-
CKOXO03ANCTBEHHbIN 060poT okoso 70 %.

Hobbiya Hegpmu u He¢hmsiHO20 NonymHo20 2a3a, He¢ghmenepepabomka. 3a-
rPSI3HEHNE W HapyLleHWe OKpyXawlwen cpenbl npeanpusatuamu HedptepobbiBatowen
NPOMbILLIIEHHOCTN TECHO CBS3AHO CO CrneayrLwmMm BO34ENCTBUSMM:

» U3bATMEM 3eMENbHbIX PECYPCOB, HAPYLLEHNEM 3EMESTb U UX 3arpsA3HEHUEM;

> BbIOpOCOM 3arpsa3HALLINX BELLECTB B atmocdepy, ux cbpocoMm B MOBEPXHOCT-
Hble 1 Nog3eMHble BOAbl U Ha 3€MHYIO NOBEPXHOCTb;

» n3BnevYeHnem Hapsay ¢ HedTbio BbICOKOMUHEPANM30BaHHbIX BOA;

» 3axOpOHEeHMeM 0TX040B OypeHnsa CKBaXXWH;

» aBapunHbIMK pasnMBaMn HedTU.

B Hanbonblwen creneHn B npouecce OoOblMM HEDTU 3arpAa3HSETCS BO3AYLUHbIN
BaccenH. ExxerogHo B atMmocdepy BbibpackiBaeTcs okono 1333,5 TbIC. T 3arpA3HSAOLWLMX
BewlecTB. OCHOBHble 3arpsasHuTenu (B %): yrnesogopoabl — 47, okKUCb yrnepoga — 32,
TBEpAble BewecTtBa — 20. B nocnegHue roabl HabnwogaeTca ycTtoMumBas TEHAEHUUS
pocTa 06BHEMOB yTUNU3ALMKN MONYTHOINO HEPTAHOrO rasa, 3HauyMTenbHasa YacTb KOTOPOro
BCE eLlé CKuraeTcs Ha He(PTAHbIX MeCTOPOXAEHNAX. TeM He MeHee, B OTpacsv MnnaHu-
pyeTcs OOBECTU YPOBEHb YTUNIM3aumm nonyTHOro HedTaHoro rasa oo 95 %, uto 6yger
cnocobCcTBOBaTb COKpaLLEHNIO BbIGPOCOB BpeaHbIX BELLECTB B aTMOCAepy.

B 2008 rogy o6bEMbI MCNONL30BAHNA BOAbl HA NPOM3BOACTBEHHbLIE HYXAbl B Lie-
fIoM Mo oTpacnu Bo3pocnv Ha 4,9 % v coctaBunu 430 MnH M>. PocT BogonoTpebneHus
CBsi3aH C BBOAOM B AEWNCTBME HOBbIX OOBHEKTOB U C yBenMyYeHnem obbEMOB BOAbI, UC-
nonb3yemMoin Ans nogaepxaHus nnactoBoro AaBneHus.

O6bém cbpoca 3arpsi3HEHHbBIX CTOYHbLIX BOA B BOAHblE 0O0bEKTbI B HedhTego0blue
B 2008 rogy cHuauncs Ha 11 % no cpaBHEHWIO C NpeabigyLWwmmM roqom n coctasmn 1267
MIH M>. OTo 0BYCnoBREHO peanu3aLmeil KOMNaHAMM KOMMeKca Mep Mo OXpaHe Boj-
HbIX PEecypcoB, B YaCTHOCTU CTPOUTENbCTBOM BOLOOYUCTHBIX COOPYXEHUWA, OOBHLEKTOB
BOAOOXPAHHOrO 3HA4YeHUs1, a TakKe MCMNONb30BaHMEM KOMMAaHUSIMU CTOYHbIX BOA C Le-
Nblo NogaepXXaHnsa NNacToBOro AaBNeHUs.

ExxerogHo Ha npegnpuatnsax HedpTeaobbluM cKknagupyeTcs CBbile NSATU MAH T OT-
xonoB. KonoccanbHbin yuiepb okpyXawllen cpege HaHOCUTCS B pesynbTaTte U3bsTus
3emMerb, HapyLUeHNs reornorMyeckon cpeabl, aBapun Ha 6ypoBbIX YCTaHOBKaX, HE(PTAHbIX
nnatcopmax n Tpybonposoaax.

Hobbiya yens. YrnenobbiBawoLwas oTpacnb OCYLLECTBNAET CBOK AEATENbHOCTb
ansa cnegyowmnx notpebutenen yrnsa (B %): anektpoaHepretukn (41), NpOMbILLIIEHHOCTH
N KOMMYHanbHO-ObITOBOro cektopa (29), Kokcoxummnyecknx npeanpuatui (15), Hacene-
HMA (9), cenbckoro xosancrea (6). [JobbiBaeMbl yronb COAEPXUT pasHoobpasHblie npu-
MeCu — rMnHy, 06IOMKM FrOpHbIX NOPOA, 30Mbl U Apyrine KOMMNOHeHTbl. [Jobblya yrnga npo-
nssoantca 6onee yem Ha 200 waxtax n 60 paspesax. OCHOBHbIE MCTOYHWUKN 3arpsi3He-
HUS BO34YLLHOro 6accerHa Npu TpaguUMOHHBLIX cnocobax Aobblun yrng — 3To ropswime
OTBarbl, YyrofbHbIE LWaxXTbl, OCYLLECTBAIOLWME BbIOPOCHI NONYTHO U3BNEKAEMOro MeTaHa.

BbIBpochl 3arpasHAOLWKNX BeLWecTB B aTMOcdepy BKNOYatoT B cebs, rmaBHbIM 00-
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pa3oM, TBEépAble BelecTBa, okeuabl yrnepoa v asota u guokeng cepol. B 2008 rogy no
cpaBHeHnto ¢ 2007 rogom BanoBble BbIOPOCHI 3arpA3HAOLWINX BeELLEeCTB B aTMocdepy
yBenuuunucek Ha 5,1 % wn coctasunn 1117,3 Tbic. T. Hanbornblee konu4ecTso Bbibpa-
CbiBaeMbIX 3arps3HSAOLLMX BeLeCcTB OTHOCUMTCA K npeanpuatmsam KysHeukoro u lNevop-
ckoro yronbHbIX 6accenHoB — 800,9 n 218,0 ThiC. T, COOTBETCTBEHHO.

KpynHbiMn 3arpasHutenamu Bo3gyxa B otpacnu aensitca: OAO «OYK «HOxKy3-
b6accyzornby, JleHnHnHck-KysHeukmn omnunan OAO «CYOK», BAO «Pacrnadckasi y2orsib-
Has komnaHusi», OAO «[anbHeeocmouyHas eeHepupyrowas KomraHus cunuan «Jly-
TOK», OO0 YnpK «llpokonbesckyzonby. Hanbonbwmne ypenbHble BbiOpocbl B aT-
mocgepy octatotcsa B Neyopckom 6accenHe — 16,7 kr/T [obblum (B cpeaHeM Mo yrosib-
Hon oTpacnu 3,4 Kr/T), rae Bce waxTbl 06nagatoT BbICOKOM METaHOHOCHOCTbLI0. Hapsigy ¢
9TUM Ha psge yrneaoObbiBaloWmMx NpeanpuAaTUn NPOM30LLNIO0 HEDONMbLLOE CHUXEHWUE Bbl-
BGpocoB TBEPAbIX BELLECTB, AUOKCUAA Cepbl, OKCUAOB Yrrepoaa M a3oTa, YTO CBA3aHO C
nepeBoaoM KOTeSbHbIX C TBEPAOro TON/MBa Ha ras.

B 2008 rogy nameHeHMe OCHOBHbLIX MOKasaTenewn, xapakTepusylLlmx BpeaHoe
BO3AENCTBME XO3SMCTBYIOLMX CyOBHLEKTOB OTpacnv Ha BoAHble 06bekTbl, Obio CBA3aHO
C yBenuyeHnem obbéma 0oOblumM yris, PEKOHCTPYKUMEN NpeanpuaTum, a Takke ¢ uame-
HEHMEM MPUTOKA MoA3EeMHbIX BOA MpU NPoBeAEHUM ropHbiXx paboT. O6BLEM MCNonb3o-
BaHHOM BoAbl No otpacnu B 2008 rogy no cpasHeHuto ¢ 2007 rogoM yMeHbLIUIICA Ha
14,0 mnH M* (Ha 12,2 %) 1 cocTasun 100,4 MnH m°. HanBonblunii 06LEM MCNoNbL30Ba-
HMa BoAabl (B %) npuxoautca Ha npeanpusatua KysHeukoro (68,8) u lMevopckoro (9,2)
yronbHbIX 6acCenHoB.

COpoc CTOYHbLIX BOA B NOBEPXHOCTHbIE BOAHbLIE 0O6BbEKTbI cocTaBnseT okosio 500
MIH M° (1,51 M3/T Ao6blun), 3 HUX 46,6 % — gona npegnpuaTuii Ky3Heukoro yronbHoro
b6accenHa un 14,0 % — npeanpuatnin JaneHero Boctoka. [Ina oTpacnn xapakrepeH HU3-
KAA YPOBEHb OYUCTKM CTOYHbIX BOA OO COOTBETCTBYHOLIMX HOPMATUBOB, KOTOPLIN CO-
ctasnseT 5,8 %. Co CTouHbIMM BOAAMM B NMOBEPXHOCTHbIE BOAbI MOCTYyNalT Xnopuabl,
cynbatbl, HePTENPOAYKTLI, COEANHEHUS Xenesa, Meaun, HAKENs, antoMmnHmna, kobanbTa,
MarHusi, MapraHua v apyrme npmmecu.

C noBbllWweHneM gonu oTKpbIToro cnocoba B obuwem o6bEme gobblun yrns n poc-
TOM KO3(ppmUMEeHTa BCKPbIWKX yBeNMYMBaETCA yaenbHbii O6BEM OTXOO0B MPOM3BOACT-
Ba. 3HaunTeNbHasa 4YacTb OTXOA0B TPaAMLUMOHHO MCMOMb3oBanach Ansi 3anofiIHEHUS Bbl-
paboTaHHOro NPOCTpaHCTBa pas3pes3oB, YACTUYHO ANSA 3acCbinNky NPOBANioB M MULb He-
Bonbluas YacTb — B CTPOUTENBLCTBE U NPON3BOACTBE CTPOUTENbHbLIX MaTepuanos. Heunc-
nonb3yemMble OTXOAbl pa3MelleHbl BO BHELLUHWX OTBariax, KOTopble 3aHUMaloT 3Hayu-
TenbHblE TEPPUTOPUN U ABMSAIOTCA UCTOYHMKAMM HEraTMBHOIO BO3OEWCTBUS Ha OKpY-
XawLy cpefy, OnacHOCTb KOTOPbIX MHOFOKpaTHO BO3pacTaeT B Clyyae WX ca-
MOBO3ropaHusi.

B 2008 rogy B oTpacnu obpasoBanocb 1896,3 MAH T OTXOL4OB BCEX KacCOB
onacHocTn, n3 Hux lll knacca — 63,2 1. OTxoabl IV knacca coctasnsaoT 98,0 % oT obwero
KonuyectBa oTxoaoB. CamMbiMM KPYMHbIMW OTXOL4006pasyoLWMMM  XO3SMCTBYHOLLMMN
cybbektamm (B MnH T B rog) sinsatoTtcs OAO « YK «Kysbaccpaspesyzonb» — 711,2, OAO
«YK «HOxHbIl Ky3bacc» — 200,8, 3AO «YepHuzoseu» — 106,3. B uenom no otpacnu uc-
nonb3yeTca okono 55 % otxogoB. O6BHLEM NPUPOLOOXPaHHBLIX MHBECTULIMIA B OTpACN MO
Aobblye nonesHbix nckonaemolx B 2008 rogy coctasun. 24,0 mnpg. pyo.
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OBPABATBIBAIOIIIUE ITPOU3BOZACTBA

K ocHoBHbIM OTpacnsam obpabaTbiBatoLLMX NPOM3BOACTB OTHOCATCS:
MeTannyprmyeckoe npon3BOACTBO;

NpPOM3BOACTBO KOKCa 1 He(pTenpoayKTOB;

XMMUYeCKoe Npon3BoACTBO;

NpoM3BOACTBO MaLUUH U 060OPYyLOBaHUS;

obpaboTka gpeBecuHbl 1 NPOM3BOACTBO U34ennin U3 AepeBa;
Lennono3Ho-6ymaxHasa NpOMbILLIIEHHOCTb;

NPOM3BOACTBO NPOYMX HEMETANNMYECKUX MUHEPATbHbIX NPOAYKTOB.

OueHuBas OMHaMUKy U3MEHEHUs MnokasaTenen BO34enCTBMS 0bpabaTtbiBatoLmx
NPOM3BOACTB Ha OKPY>KaloLLYO cpefy B nNocnegHue rofbl, MOXXHO OTMETUTb creaytoLne
TeHOEHLUMN:

1. CHwxeHune BbIGPOCOB B aTMocepHbI BO3ayX (MpumepHo Ha 5 % B roa);

2. CHuxeHne obbémoB BogonoTpebneHns n cbpoca CTOYHbIX BOA, B TOM Yncne
3arpsA3HEHHbIX, B NOBEPXHOCTHbIE BOAHbIE OOBbEKTDI;

3. YMmeHbleHne o6bEémMoB 06pa3oBaHNsa O0TXOO0B M, COOTBETCTBEHHO, NMPOLEHTA
NX NCMONb30BaHUs N 00e3BpEXNBaHMS.

MpupogooxpaHHble nHBeCTULUMK (B %) M3HaAYanbLHO HanpasfeHbl Ha peannu3aumto
MeponpuUaTUIA N0 oxpaHe atMmocdepHoro Bosayxa (56) n BogHbix pecypcos (33).

B panoHax pasmelleHnsa npeanpuatmin obpabaTbiBaloWmnxX oTpacnen otMeyarTcs
cucTemMaTUyeckme MNpeBbILEHNST HOPMATUBHBIX YPOBHEWN 3arps3HeHnsa Bo3gyxa, B TOM
yucre UHrpeaneHTamMmn BbICOKOrO Kracca onacHoCTU. BusyanbHbll aHann3 a3apokocMu-
YECKMX CHUMKOB CHEXHOro MOKpPOBa MOKa3blBaeT, YTO BNUAHWE NPeanpuaTUin CkasbiBa-
€TCA Ha pacCTOsiHMM B OECATKN KMNOoMeTpoB. B nocneagHme rogbl Konndecteo BbIGpocoB
3aMeTHO YMeHbLIMIiocb Bnarogapsa opraHvsaumMM NpUPOLOOXPAHHBIX MEpPOnpUATUA Ha
NpeanpusaTUaX MeTannyprum, XMMMUYECKoro npouM3BOACTBA, MPOM3BOACTBA HedTenpo-
AyKToB. [nNs npeanpuatMi LEentono3Ho-6yMaKHOM MNPOMBILINIEHHOCTN  XapaKTepeH
cbpoc 6onbLUMX 0O BLEMOB 3arpA3HEHHbIX BOA.

O6bEM NpMPOOOOXPaHHbLIX WMHBECTUUMK B obpabaTbiBarowime npou3BoacTBa B
2008 rogy coctasun 33,9 mnpa pybnen. YepHass memannypausi 3arpssHsieT BO3ayLu-
HblM 6accerH ropogoB okcuaom yrrepoda (67,5% cymmapHoro Bbibpoca), TBepabiMu
BewectBamm (15,5 %), cepHucTbiM aHrngpugom (6onee 10 %), okcmaamm asota (5,5 %).
B mecTtax pasmelleHnss meTannyprmiecknx KomMbrMHaToB cpegHerogoBas KOHLEHTpaums
cepoyrrnepoga npesbiWwakT NaTb, a 6eH3anupeHa — 13 MOK. B Poccun Ha oTpacnb
npmxoantca 15 % obwero o6bEéma BbIOpOCOB BCEN NPOMBbILLNEHHOCTU. OCHOBHBIMU UC-
TOYHMKaMM BbIOPOCOB YEpHOW MeTannyprum B atMocdepy CnyxaTt arfnomMepaunuoHHoe
NPOM3BOACTBO (arfioMepauMoHHble MallMHbI, OpobunbHO-pasmMoribHoe obopyaoBaHue,
MecTa pasrpy3kum K NepecbinkM matepuanoB), AOMEHHbIE U MApPTEHOBCKME Neyu, Tpa-
BUIbHbIE NEeYN, BarpaHOYHbIE NeYn YyryHONMMTENHbIX LIEXOB 1 Apyroe.

Mpeanpuatna otpacnu notpebnaiT n cbpackiBaloT 6onblwime o6bLEMBLI BOAbl U
CTOuYHbIX BoA. CTOYHbIE BOAbI CoAepKaT B3BELLEHHbIE BeLLeCcTBa, HePTENPOOYKTbI, pac-
TBOPEHHble conu (cynbdaThbl, XNopuabl, COeQMHEHUNA Xenesa n TSXEnble mMeTtannbl).
OHK MOryT npmBOaUTbL K MOMHOW Aerpajauum HebonblMX BOAOTOKOB, B KOTOPbIE OHU
NOCTynarT, a 30M0lWakooTBaNbl U XBOCTOXpaHWUNuLa, BCreacTBme unbTpauun, 3a-
rPSA3HAIOT Noa3eMHble BoAbl. B pe3ynbTaTte o6pasytoTcs aHTPOMNOreHHble reoxmMMmmnyeckme
aHoOManuu c CoOAep)KaHMEM TOKCUYHbIX BELLECTB, B COTHM pa3s npesbiwatowmum MNAK (Ho-
BONMNELKUN MeTannyprunyecknin KomoumHar).

leemHasi memannypausi — 3T0 BeCbMa 3KOSIOro-ornacHasa otpacsb, Bblbpachl-
BalOLWaa B OKpYXaloLlyo cpeny Hauwbonee s00BUTbIE MOMMAOTAHTLI, TakMe, HanpuMmep,
Kak cBuHel (75% BbIOpOCOB BCen npomsbineHHocTn Poccumn) n ptyTh (35%). OJeatens-
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HOCTb LBETHOW MeTannyprum 4acto NpUBOAUT K MpeBpaLleHU0 TEPPUTOPUN, rae pac-
NonoXeHbl €€ NpeanpusaTus, B 30Hbl akonorndeckoro 6encrtemsa (r. Kapabaw Ha KOxxHoM
Ypane, r. OneHeropck B MypmaHckon obnactu u gpyrue). BpegHsle BeiOpockl npeanpu-
ATURN, ABNASCH CUNbHBIMM BUONOrMYECKMMN S4amMuM U HakannMBasiCb B NOYBE M BOLO-
€Max, co3faloT peasribHyl yrpo3y BCEMY XXMBOMY, BKIHOYas 4YerioBeka, a TSKEmNble Me-
Tannbl ¢ 25-kpaTHbiM npesbiweHnem MNOK obHapyxmnBatoTca B rpubax, srogax u gpyrmux
pacTeHusix Ha pacctosiHum 0o 20 KM OT 3aBofa.

ITPOU3BOZICTBO H PACITPEAEAEHHE DAEKTPOOHEPI'HH,
I'A3A H BOAbI

Mpynna paccmaTpuBaeMbiX OTpacren BKOYAET ANeKTpo3HepreTuky, Hambonee
WHTEHCUBHO 3arpssHAOLLY0 NpUpoAHYyto cpeay. pu atom gons BblpaboTkM 3NeKkTpo-
9HEpruM Ha TEennoBbIX ANEKTPOCTaHUMAX B €€ obLiem npom3BoacTBE B CTpaHe BecbMa
3HauuTenbHa MU coctasnseT okosno 68 %. Hanbonbwmm ywepb ana npupogHon cpeabl
OKa3blBalOT TENSOBbIE 3NEKTPOCTaHUMN, paboTalowme Ha CKuraHun yrnsa. NoMmMmo mH-
TEHCMBHOIO 3arpsA3HeHMsi aTMOC(EPHOro BO3dyxa ANA TakMX CTaHUMWA XapaKTepHbl
B6onblne 06 bLEMBI 30S10LLTAKOBbLIX OTXOA4O0B, CKNagMpyeMbiX Ha 3050LW1akooTBanax.

O6bém BbIOPOCOB 3arpsA3HAOLLINX BELECTB B aTMOCKEpHbIN BO34yX MO paccMar-
puBaemoun rpynne otpacnen B TedyeHne 2008 roga BO3pOC Ha LEeCTb NPOLEHTOB. JTO
00CTOATENLCTBO CBSA3AaHO C 3aMEHOW TOMMMBA Ha psiae TENnOBbIX 3NEKTPOCTaHUUK B
nonb3y yrns. YpoBeHb ynaenueaHus 1 06e3BpexmnBaHns BpeAHbIX BEWECTB CTabunbHO
BbICOK (0T 84 0o 85 %) v Bblwe cpeaHero 3HayeHust no ctpaHe (75 %). O6bEM CTOYHbIX
BOJ UMEET TEHAEHLUMIO K CHUKEHUIO, KONIMYECTBO OTXOLOB M YPOBEHb MX 06e3BpexmBa-
HUSA OCTalTCA Ha CTabuNbHO BLICOKOM YpOBHE. Takas 3KOHOMMYEcKas OesTerbHOCTb
XapaKkTepuayeTcs pocTOM MPUPOAOOXPaHHbIX MHBeCTUUMK, Bonee 90 % KoTopbix pac-
XO4yHTCA Ha MEPONPUATUSA NO OXpaHe BOAHbLIX OO BbEKTOB.

B 2008 rogy Obin peanunsoBaH psg MeEpPONpUATUN NO CHUXEHMIO BbIOBPOCOB 3a-
rPSI3HAIOLNX BELLECTB Ha HECKONbKMX TEeNnnoBbIX 3MEeKTPoCTaHuuaX. B yacTtHoOCTH, Bbi-
MONMHEHblI PEMOHT N PEKOHCTPYKLUUSA ra300uUCTUTENBHOrO 0b60opyaoBaHUS, NPOAOIIKEHO
BHEAPEHME TEXHOSOMMIN MO CHWXEHMIO BbIOPOCOB OKCMAOB a3oTa, BHEAPEHbl ManoTokK-
CUYHbIE FOPEenkn Ha kKoTnax. B pesynbTaTe yBennueHus BblpaboTKM 3MEKTPOIHEPTMM U
Tenna Bo3poc 06bEM 3abopa BoAbl, KOTOPbLIN COCTaBMI MOYTU OAUH MIpA m°. Ho, B pe-
3ynbTaTe BOLO-OXPaHHbIX MEPONPUATUIA COPOC 3arpsi3HEHHbBIX CTOYHbIX BOA COKpaTuncs
Ha 80 mnH M (Ha 10,3 %). C uenbio 6onee 3pdeKTUBHOTO WUCMONb30BaHWS BOAbI U
yMeHbLLeHns 06bEMoB copoca cTouHbix Bog B 2008 rogy 6bin npoBeaéH paa meponpus-
TWW, B YAaCTHOCTM Ha psiie CTaHUMWN BbINOMHEHbI PEMOHT U PEKOHCTPYKLUMNSA OYUCTHBIX U
rMMOPOTEXHNYECKNX COOPYKEHNN.

O6bEM NpMpOAOOXPaHHbIX MHBECTULUI B OTpacnu, Npou3Bogalimne u pacnpege-
nqaLwme anekTpoaHepruto, ras un sogy, B 2008 rogy coctasun 20,9 mnpa pyonen.

CEABCKOE XO3SIMCTBO, OXOTA U AECHOE XO3SINCTBO

OTOT BN SKOHOMUYECKON OeATENbHOCTN MO CPABHEHUIO C PACCMOTPEHHbLIMU Bbl-
e XapaKTepuayeTcsi OTHOCUTENbHO HEBBLICOKUMU O0OBbEMaMU BbIOPOCOB 3arpA3HSHOLLMX
BeLLeCTB B aTMocdepy, COpOCOM 3arpsi3HEHHbIX CTOYHbLIX BoA, 06pasoBaHneM OTXOA0B.
B nocnegHue roabl 06bEMbI BbIOPOCOB 3arpA3HAOLLNX BELLECTB B aTMOCHEPHbIN BO34YX
konebnioTca B gnanasoHe oT 120 go 130 ThIC. T, a CTeneHb ynaBnmMBaHus 1 o6e3Bpexu-
BaHWNA BpeOHbIX BELLECTB — Ha ypoBHe 21-22 %. B cTpykType BogooTBeaeHMs npeobna-
AalT HOPMATUBHO YNCTbIE CTOYHLIE BOAbI. [Mpn aToM 3a 2006—2008 roabl 06bEM 3arpsis-
HEHHbIX CTOYHbIX BOA, CHU3WSICA Ha OEeBATb NPOLEHTOB, a 0bLwmii 06bEM cOpoca CTOYHbIX
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BOA B MOBEPXHOCTHblE BOAHbIE 00beKkTbl — Ha 18 %. MeHee Gnaronony4Ha cutyaums c
oTxogamn, o6bEM KOTOpbIX B nocrnegHue rogbl BO3pacTaeT Npu YMEHbLUEHUN YPOBHS
yTuUnm3sauum n obe3BpexnBaHus.

B nocnegHue rogbl NpvopuTETbl MHBECTUPOBAHUSA B MPUPOLOOXPAHHbLIE Mepo-
NPUATUA U3MEHUNUCb B MOSb3Y OXPaHbl U pPaLMOHAaNbHOIO UCMOSb30BaHUS NECHbIX U
3eMefbHbIX PECYPCOB.

TPAHCIIOPT H CBs3b

pynna oTpacnen TpaHCnopTa M CBA3M BKMOYAET crefyowime Buabl 9KOHOMUYe-
CKOW OesATeNbHOCTN:

» CYyXOMYyTHbIN TpaHCNoOpT (Kene3HOO4OPOXHbIA, aBTOMOOUIbHBIN N 0OLLECTBEH-
HbIN);

» BOAHbIA TPaHCNOPT (MOPCKOW, PEYHOWN);

» BO34YLUHbIA TPAHCNOPT;

» KOCMMWYECKUIN TPAHCNOPT;

> TpybonpoBOAHbLIN TPAHCMNOPT, ANA TPAHCMOPTMPOBaHUS HEedTU U rasa;

» CBA3b (NOYTOBAs, ANEKTPOCBA3b, TENE- N paguoBELLaHME);

» MHQpPaCTpyKTypa 1 BCnoMoraTesnbHasa AeaTenbHOCTb.

K OCHOBHbIM MCTOYHMKAM KOMIMIEKCHOrO HeraTMBHOrO BO3OENCTBUS Ha OKpY»Kato-
LLYIO cpefy W 300pOBbe HacerneHust OTHOCUTCA aBTOMOBUIbHbBIM TpaHcnopT. Ha ero go-
no npmxogmTtcsa okono 38 % obLwero aHTPONOreHHOro 3arpsi3HeHns1 aTMOCcepHOro BO3-
ayxa, 6onee 90 % ob6bEma BpeaHbIX BbIBPOCOB OT TPAHCMOPTHOrO KOMMeKca.

ABTOMOOWIBHBLIN TPAHCMNOPT ABNSETCA TakKe OCHOBHbIM MCTOYHUKOM LLYMOBOIO
3arpsA3HEHMs TOPOAOB, MPUYMHOM OTUYXKAEHMA U Aerpagaumym 3emeslb, UCNoNb3yeMbiX
ONS JOPOXHOro CTPOUTENBLCTBA, CTOSHKN U XpaHEeHNA aBTOMOOUNENn, 3arpsa3HeEHUs OKpYy-
Xarowen cpefbl 0TXo4amMu TPAHCMOPTHOM AeATerNIbHOCTU. BbICTpbIM POCT Nnapka Nnerkoso-
ro TpaHcnopTa NpMBOAUT K 0BOCTPEHUIO HEraTMBHbIX NPOLECCOB, CONYTCTBYHOLMNX aBTO-
MoOMNn3aumm HaceneHmsi. 3To 0coOBEHHO NPOSABISAETCH B KPYMHbIX ropodax, rae TpaHc-
NopTHasA MHPACTPYKTypa nNpoekTupoBanacb ¢ pac4yétom Ha 170-180 aBTomobunen Ha
1000 >xuTenen, B To BpeMs kak yxe kK 2009 rogy cpegHuin ypoBeHb aBToMobunmsauum B
ctpaHe poctur 270 aBTomobunen Ha 1000 xutenen. B kpynHenwmx ropogax Poccum
3TOT NoKasaTeslb 3Ha4YUTENbHO Bbilwe, Hanpumep, B Mockee n CaHkT-INeTepbypre oH co-
craBngetr okono 340 asTtomobunenm Ha 1000 xutenen. lNpu TakoM ypoBHE aBTO-
Mobunmsaumm, B Co4eTaHUN C OAHOM U3 CaMbIX HU3KUX B MUPE MAOTHOCTbIO rOPOLCKOM
YNNYHO-O0POXHON CETU, aBTOMOBOUIbHBLIE 3aTOPbI CTanM 0OblYHBIMW BO MHOMMX ropoaax.
[MeperpyXeHHOCTb e YNUYHO-OOPOXHbLIX CETEN HanpsiMyld BIMSET Ha 3KOMOrMYeckyro
cUTyaumio B ropogax, BedéT K CyLeCTBEeHHOMY POCTy noTpebneHus TonnvMBa aBTo-
TPaAHCMOPTOM U, KaK CreACTBME, YBENTMYEHNIO BPeAHbIX BbIOpOCOB.

Mo npegnpuaTUAM OTpaciMm OTMEYEH 3HaYMTENbHbIN POCT OO0bEma BbIGPOCOB
BpeAdHbIX BewecTB B atmocdepy. Tak, Tonbko 3a 2006—2008 roabl 06bLEM BbIOpOCOB
Bo3poc Ha 15,1 % k ypoBHio 2005 roga. NMpn aTom nokasatenb ynaenvMBaHus n o6es-
BPEXMBaHUA BpPedHbIX BELLECTB — HaMMEHbLUMA cpeau ApYrux BUMAOB 3KOHOMUYECKOW
aedarenbHocTU. Hapsagy ¢ atum cbpoc 3arpA3HEHHbLIX CTOYHbIX BOL B MOBEPXHOCTHbIE
BOAHblIE OOBEKTbI UMEET TEHAEHLMIO K CHUXKEHMIO (MOYTUM Ha AEBATb MPOLEHTOB B rof).
3aMeTHO BO3pacTaeT KONMMYeCcTBO 0TX0A0B, O6BbEM NX YyTUNMU3aUMK N 06e3BpeXUBaHNUS.
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IIPENJOCTABAEHHE ITPOYHX KOMMYHAABHBIX,
COIINAABHBIX H IIEPCOHAABHBIX YCAYT

B 2008 rogy 6bin oTMe4YeH pocT 06BLEMOB BbIOPOCOB 3arpsA3HSAOLLNX BELLECTB B
aTMocepHbIn Bo3ayx Ha 23 % no otHoweHuo K 2007 rogy npu yMEHbLUEHUN YPOBHS
ynaenvBaHusa 1 obesBpexnBaHms BpedHblx BewecTs A0 29 %. [ns aTon geatensHoCcTH
XapaKTepHa TeHAeHUuus pocta o6bEMOB cbpoca 3arpsA3HEHHbIX CTOYHbLIX Bog. OTmeuva-
eTcsa CHwKeHne obbéma obpa3oBaHNSA OTXOAOB, O4HAKO MPOLEHT MX UCMNONb30BaHUS U
obe3BpexnBaHna octaeTcsa KpamHe HU3kMM. OBbEM NPUPOLOOXPaHHbLIX MHBECTULMA B
2008 rogy — 3,4 mnpa py6, uto 6onee yem BaBoe Bbiwe ypoBHa 2007 roga. lMpuopwu-
TETHbIM HanpaBfneHWEM NHBECTUPOBAHUA ABMASIETCA CTPOUTENBbCTBO NPEeanpUATAA U No-
NNIOHOB NS yTUnn3aunn, obe3BpexmBaHns N 3aXOPOHEHNSA OTXOO0B.

BOOPYXEHHBIE CHUABI

Camu no cebe BoopyXeHHble CUrbl HEMNOCPEACTBEHHO 3HAYUTENBHOIO BO34ENCT-
BUSA Ha OKPY>KaloLLYIO cpedly He OKa3blBaloT. TeM He MeHee, OHU UrpaltT 0Ccoby Posb B
cucTtemMe akonorndeckon 6e3onacHOCTU CTpaHbl B CBA3M CO creaylowmmm obetosaTenb-
CTBaMW:

> NpUHUMNMANbLHON HEBO3MOXHOCTBIO CO3aHUs OpPYXUs, KOTOpoe He MOorno 6bl
OKasblBaTb HEraTMBHbIX BO3OENCTBUIN HA OKPYXXatoLLYLO cpeay;

» KoroccanbHbIM MOTEHLUMANIOM 3KOSIOMMYEeCKOW OMacHOCTU BOOPYXKEHUN, OCO-
BEHHO OpPYXKMSI MaCCOBOIr0 YHUYTOXEHUS;

» HensbeXxHbIM 3arpsi3HEHMEM OKpYXKatoLen cpedbl Npu yTUnmM3auum n yHUYTO-
XXEHUN BOOPYXXEHUN;,

> OTYyXOeHMeM BonbLINX TEPPUTOPUN ONA pasMeLleHns BONCK U BOEHHbIX 06b-
€KTOB, OpraHn3aumm BOEHHON NHAPACTPYKTYPbI U NMPOYNM.

OKonornyeckoe CoCcTosiHME NPUPOAHOW cpeabl B paroHax AMcnokauunm obbekToB
BoopyXeHHbIX cun Poccnn xapaktepusyeTcs Kak cTabunbHoe, 1 N0 HEKOTOPbLIM Mokasa-
TensaMm oTMedaeTcsa ero nonoxutenoHaa guHamuka. Tak, B 2008 rogy, no cpaBHEHUIO C
2007 rogom, OTMEYaeTCs CHWXKEHME KONMM4YecTBa BbIOPOCOB M COPOCOB 3arpsA3HALLNX
BELLECTB B OKpyXatowyo cpeny. Hapsgy ¢ atum npobnembl obecneveHns akonornye-
ckor 6e30MacHOCTN BOEHHOW OEATENbHOCTU COXPaHAIOT akTyanbHOCTb. HegoctaTtouHoe
drHaHCMpoBaHME MPUPOAOOXPAHHbBIX MEPONPUATUNA HEe NO3BONAET OOMKHbIM 0b6pa3om
pewmnTb 3aga4vy CHMXKEHNA HEraTUBHOIO BO3L4ENCTBUSA Ha OKPYXXatoLLYO cpeqy.

B uenom BoeHHble OOBbEKTbl HE OKa3bIiBAOT 3HAYMTENbLHOrO Mo MaclTabam u
YPOBHIO HEraTMBHOIO BO3OENCTBUS Ha OKpyXatLyo cpeqy. VX Bknag B eé 3arpasHeHune
coctaenset: 0,65 % oT coBokynHoro o6bvéma BbIGpocoB B Lenom no crtpaHe; 0,6 % ot
BCEX COPOCOB 3arpsA3HEHHbBIX CTOYHbLIX BOA B MOBEPXHOCTHbLIE BOAHLIE OOBEKTHI.

PAKETHO-KOCMHYECKASsI TEXHHKA

OcCHOBHbIMU (pakTOpamMn HeraTMBHOrO BO3OENCTBUSA, OKa3blBaeMOro B npouecce ocy-
LLIECTBIIEHMS PaKETHO-KOCMUYECKON OESATENbHOCTU Ha 3EeMHYK MOBEPXHOCTb, MOBEPXHOCT-
Hble N rPYHTOBbIE BOAbI, PACTUTENBHOCTb, XXUBbIE OpraHU3Mbl, NPU3EMHY0 aTtMocdepy, 030-
HOBBbIM CITOW, MOHOCEPY N OKONO3EMHOE KOCMUYECKOE NPOCTPAHCTBO, CyXar:

» 3arpsA3HeHne oTAesbHbIX y4aCTKOB MOYBbl, MOBEPXHOCTHbLIX N FPYHTOBLIX BOA B
pesynbTate MpofvMBOB KOMMOHEHTOB pakeTHbIX TONMUB NpyU nageHun oTpaboTaBLumnx
CTyNneHen pakeT-HocuTesnel C HEUCnonb30BaHHbIMU OCTaTKaMu 3TUX KOMMOHEHTOB B
LUTATHBIX panoHax NageHns unu B criyd4asx aBapunHbIX NyCcKOB PaKeT;

» NoKanbHOe 3aCcopeHne TeppuUTOopun OTBEAEHHbIX PAMOHOB NageHus dpparMmeH-
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TaMu MeTanIoOKOHCTPYKUNN oTpaboTaBLUMX CTYyNEHEN pakeTOHOCUTENEMN;

» He3HauuTeNbHble MEeXaHW4eckMe MOBPEeXOEeHNa dneMeHToB naHawadTa npu
nageHun oTpaboTaBLUNX CTYNEHEN PaKETOHOCUTENEN N NX 3BaKyaLMn U3 PaiOHOB NafeHNs;

» INoKanbHOe M HenpoAoSKUTENbHOE BO3AENCTBME Ha aTMOC(epHbIN BO34yX Ha
O30HOBbLIN CNOW B pe3ynbTaTe CropaHusi TonnmMsea Npu nosieTe pakeToHocuTenen;

» 3aCopeHne OKONT03EMHOr0 KOCMUYECKOro NpOCTpaHCTBa NpoAyKTaMmn KOCMU4Ye-
CKOWN OeATEeNbHOCTN TEXHOTEHHOrO MPOUCXOXAEHUS (KOCMUYECKMM MYCOPOM).

CymmapHOe KONMMYecTBO 3arpsAs3HALWNX BewecTB B BUAE ra3oobpasHbiX U KOH-
AEHCMPOBaHHbIX KOMMOHEHTOB, MOCTYNMBLUNX B aTMOCKepy B pe3ynbTaTe NpoBeLEHNS B
2008 rogy 27 nyckoB pakeToHocuTenen, coctaBusno 4872,4 T, 4TO He NpeBbIWaeT 05U
npoueHTa oT obwmx BbIOpocoB, nponasseneHHbIx B 2008 roqy obbektammn NpoMbILLIIEH-
HOCTW, TENNOSHEPreTUKM U TPpaHCNopTa, PacnofioXXEHHbIMU B PErMOHaxX OCYLLECTBNEHUS
pakeTHO-KOCMUYECKON AeATENbHOCTU.

BaxHon cocTasnsowen obecnedeHns aKonormyeckon 6e3onacHoOCTM B parnoHax,
NOABEPXKEHHbIX BMNAHUIO PAKETHO-KOCMUYECKOW AEATENbHOCTU, SIBMISIETCA 3KOnornye-
CKOe COMpoBOXOEeHME MYCKOB pakeToHocuTemnen. JKONornyeckoe ConpoBOXAEHWE MNpo-
N3BOSALLNXCA cervac NycKoB pakeToHocuTenen obecneymsaeTcs KocMMYeCKMMU BOW-
CKaMyn N HayYHbIMX OpPraHM3aumMsaMmn C NPUBIEYEHMEM COOTBETCTBYOLWINX dheaepanbHbIX
N PErMOHAnNbHbIX YYPEXKOEHNIN U CNELMann3npoBaHHbIX Cryx0.

PACIIPEOEAEHHE OFBEMOB 3AFPSI3H§HHI7'I IIPUPOOAHOM CPEBI
I10 BUAAM 9KOHOMHYECKOH NESTEABHOCTH

B tabn. 3 npuBeneHo pacnpegeneHme o6bHLEMOB BbIOPOCOB 3arpA3HAOLLNX Be-
LecTB B aTMmocdepy, cOpocoB 3arpA3HEHHbIX CTOYHbIX BOA B MOBEPXHOCTHbIE BOAHbLIE
06BbEKTbI N MPOM3BOACTBA OTXOA0B MO BMAAM 3KOHOMUYECKON OeATENbHOCTU (Ha KOHeL
2008 ropa). Mo npeacTaBneHHbIM aHHLIM XOPOLIO OTMEYaeTCs LWMPOKUI AMana3oH
YPOBHEN BO3AEWCTBMIA Ha MPUPOAHYIO Cpedy pasnUyHbIX BUOOB 3KOHOMMYECKOW Oesd-
TEeNbHOCTU. YUnTbIBas, YTO Ha 340POBbLE YenoBeka Hanbonbluee BO34ENCTBME OKa3biBa-
€T Ka4eCTBO aTMOC(EepPHOro BO3ayxa, MOXHO MOCTPOUTL CNeayloWnin paHKupoeaHHbIU
nepeyeHb 8udoe 3KOHOMUYECKOU dessmesibHOCMU Mo uUx omeemcmeeHHoCcmu 3a
3azpsi3HeHuUe oKpyxaroujeli cpeosbl.
obpabaTbiBatoLme NPoON3BOACTBA;

Aobblya NonesHbIX NCKONaeMblXx;

NPOV3BOACTBO W pacrnpenerneHve anekTpoaHeprun, rasa n Bofbl;

TPaHCNOPT W CBA3b;

cenbCKoe X035MCTBO, OXOTa U NIECHOE XO3ANCTBO;

npegocTaBneHne NpoYnx KOMMYHarbHbIX, counarnbHbIX U NepCoOHanbHbIX BU-

VVVVVYYVY

AO0B YCIyr.

[MockonbKy CTeneHb 3KONOrMYECKOM OMacHOCTM TOrO USIM MHOMO BMAA SKOHOMUYe-
CKOW OesATEeNnbHOCTU NO TNy 3arpsa3HeHnn (Bbibpocam, cbpocam, oTxonam) pasHasi, yka-
3aHHas Bblle NOCNeAoBaTeNbHOCTb OTYACTU HOCUT CyObEeKTMBHbLIN XapakTtep. OgHako
Takasa nocnegoBaTenbHOCTb BMOMHE OTpaXaeT MHAUBMAYaNbHYO pofb BUAOB 3KOHOMMU-
4YeCKOoWN OeATENbHOCTU B 3arpsi3HEHMM OKPY>KaKoLLEn cpeabl B MacliTabe CTpaHbl C TOYKM
3peHns HeraTMBHOIrO BO3AENCTBUS 3arpA3HEHMI Ha YenoBeka.
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Tabnuya 3
PacnpedeneHue 06bEM08 8b16p0OCO8 3a2psA3HAWUX 8eulecms 8 ammocghepy, cbpocos
3aepPs3HEeHHbIX CMOYHbIX 800 8 MO8EPXHOCMHbIE 800HbIE 06BEKMbI U rpou3sodcmea
omx0008 o sudam 3KoHomu4eckol OesimernibHocmu (Ha koHey, 2008 2.)

Bz SKOHOMUYECKOV! O6bEMbI 3arpsaA3HEHMIA MPUPOAHON cpeapbl
cbpochbl, MIH|  OTXoapbl,
JeAaTenbHoCTU BbIOpOCSHI, ThiC. T 3
M MIH T
J[oOblya nonesHbIX MCKoMaeMbIX 5567,2 1083,9 3351,1
Ob6pabaTbiBatoLLmne npon3BoacTBa 6829,4 3269,9 276,6
lMponsBoacTBO M pacnpeneneHme 44622 9059.9 67.6
3NIEKTPOIHEPIUM, ra3a 1 BoApl
Cenbckoe X03ACTBO, OXOTa 124.8 10377 67.7
N NEeCHoEe XO3ANCTBO
TpaHcnopT 1 CBA3b 2475,2 83,8 3,2
MpepocTaBneHne NpovmMx KOMMyHarnbHbIX, 67.9 2050.1 47
coumarnbHbIX 1 NepPCoHanbHbIX YCnyr
Bcero no Poccuinckon ®egepaumm 20 103,3 17 119,5 3817,7

BOHPOCBI AOASA CAMOKOHTPOASA

1. Kakne oTpacnu gobbiBaroLlert NPOMbILLNIEHHOCTU XapakTepusyTca Hanbonee
3HAYUTENBHBLIMU 3arpPA3HEHNSAMU N HApPYLLUEHUAMU NPUPOLHON cpeabl?

2. MOXHO nun cuntatb 0ObEM MHBECTULMIN, HanpaBreHHbIX HA OXpaHy OKpYXato-
Len cpedbl U paLmoHanbHOe UCMOoNb3oBaHWe NPUPOLHbLIX pecypcoB B Poccuu, npuem-
nemMbim (1 novemy)?

3. Kakne cyuwectByloT HeraTuMBHble MOCNEACTBUMS MPOBEOEHUA  paKeTHO-
KOCMUYEeCKOM AeATenbHOCTU?

4. B 4éMm 3aKkroyalTCA OCHOBHbIE OMAacHOCTU B3anmMoaencteusi BoopyXEHHbIX
CUI C OKpy>KatoLen cpegomn?

5. lNMepeyncnmte OCHOBHblIE MNPUOPUTETHbIE HanpaBnNeHNs WHBECTUPOBaHUSA B
NPMPOAOOXPAHHbBIE MEPONPUATUSA MO MPOMbILLIIEHHBIM OTPACIISM.

6. HasoBuTe BMAObI 3KOHOMUYECKOW AeATeNnbHOCTU, Hambonee OTBETCTBEHHbIE 3a
3arps3HeHue oKpyxatoLen cpeabl.
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PA3JEJ 3. SAIIIUTA ATMOC®EPHI OT 3AT'PSI3HEHUI

OCHOBHBIE XHMHYECKHE ITPHMECH, 3ATPSISHSAIOIIIHE
INIPU3EMHBIE CAOH ATMOC®EPHI

AHTPOMOreHHble 3arpsi3HEHUS OTNIMYAKTCA MHOroobpasvem BMOOB MPUMECEN U
MHOIOYUCNEHHOCTBID MCTOMHUKOB MX BblOpoca. Hambonee yctonuymBble 30HbI C MOBbI-
LUEHHBIMWN KOHLIEHTPAUMAMN 3arpsaA3HEeHUin BO3HMKAKOT B MecTax aKTUBHOW Xu3Heaes-
TENbHOCTN YernoBeka. YcTaHoBMEHO, YTo kaxable 10 — 12 net 06bEM MMPOBOro Npo-
MbILLIIEHHOrO NPON3BOACTBA YABaMBaAETCS, a 9TO COMNPOBOXAAETCA NPUMEPHO TaknUM Xe
pOCTOM 00BbEMa BblIOpacbiBaeMbIX 3arpsi3HEHUI B OKpYxatoLLyto cpeay. o psagy 3arpsas-
HEHWIN TeMMNbl POCTa UX BbIOPOCOB 3HAUYMTENBHO Bbile cpeaHnx. K TakoBbiM OTHOCATCS
aspo30SiM TAKENbIX U pedknmx MeTannoB, CUHTETUYECKME COeOVHEHUdA, He Ccylle-
cTBylOLME N He obpasylwmecs B Npupoae, paguoakTMBHble, GakTepuonorndeckne u
apyrve 3arpsi3HeHus.
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Puc. 3 — Cxema nipouyeccoe 8bibpocoes seujecms 8 ammocghepy
U mpaHcghopmayuu UCXO00HbIX seuecms 8 rpodyKmbi
C rniocriedyrouwumM ebinadeHuem ux 8 eude ocadkos

Mpumecn noctynatoT B aTMocdepy B BUAE ra3oB, NapoB, XUOKNX U TBEPAbIX Yac-
Tvu. Masbl 1 napbl 06pa3yoT C BO3A4YXOM CMECH, a XUAKne n TBEpable YacTuubl — as3po-
301 (AMcnepcHble CUCTEMBI), KOTOpble NOAPA3AensaloT Ha Nbifb (pasmepbl Yactuy 6o-
rfiee ogHOro MKm), AbiM (pasmepbl TBEPAbIX YacTUL, MEHEE OQHOINO MKM) U TymMaH (pasmep
Xngkux vactuy, meHee 10 mMkm). lNbinb, B CBOK ovepedb, MOXeT OblTb KpynHoamucnepc-
Hon (pa3mep 4vacTtuuy 6onee 50 mkm), cpegHe-gmncnepcHonm (50 — 10 MKM) 1 Menkoauc-
nepcHon (MeHee 10 MKM).
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B 3aBucMMoCTM OT pasmepa Xuakume YacTuubl nogpasgenstTcs Ha (B MKM): Cy-
nepToHkmn TymaH (oo 0,5), ToHkogucnepcHobin TymaH (ot 0,5 go 3,0), rpyboaucnepcHbin
TymaH (o1 3 go 10) u 6pbi3ru (cebiwe 10). Cnegyet OTMETUTL, YTO a3pPo30Mn Yalle no-
nuaucnepcHble, TO eCTb cogepXaT YacTuLbl Pa3fMyHOro pasmepa.

OCHOBHbIMM XMMWYECKUMU NPUMECSIMU, 3arpsa3HALWLMMN aTMocdepy, ABMSOTCS
cnegyrouime BeLlecTBa.

Okcud yanepoda (CO) — 6ecuBETHbIN ras, He MMEKLLNIA 3anaxa, U3BECTEH Takke
No4 HasBaHMeM «yrapHolvi ras3». ObpasyeTcs B pe3ynbTaTe HEMNOMHOro CropaHns UCKo-
naemoro tonnuea (yrns, rasa unm HedTU) B YCNOBUSAX HegocTaTka Kucrnopoga v npu
HuM3komn Temnepartype. Npu atom (B %) 65 OT BCex BbIBPOCOB NpMXOAUTCS Ha TPaHCMOPT,
21 — Ha menkux notpebutenen n BGLITOBOM CEKTOp, a 14 — Ha NPOMbILWSIEHHOCTb. [pu
BAbIXaHWW yrapHbIi ra3 3a CHET UMEKLENncs B ero Mmonekyne TponHon ceasm (C=0) ob-
pasyeT MNpPOYHble KOMMIEKCHblE COEAMHEHUSI C reMOorriobMHOM KpOBM YenoBeka U Tem
cambiM 6nOKMpyeT MOCTYNfeHne KUCropoda B KPOBb. OTO BbI3bIBAET rosfioBHble 60nu,
TOLWHOTY, a Npu 6onee BbICOKON KOHLEHTPaLMM CMEepPTb.

MakcumanbHast pasosasi MIOK CO — nsTb, @ cpeaHecyTouHast — Tpu mr/m>. Mpu 14
Mr/m® Bo3pacTaeT BEpOSITHOCTb CMEPTM OT UHpapkTa M1okapaa. CTonb SKCTpeMarnbHble
KOHLEHTpauumn 4acTto HabnogarTca B panoHax C NoBbILLEHHOW aHTPOMOreHHOW Harpys-
KOM Ha OKpY>aloLLyo cpeay: B Yacbl MUK Ha TpaHCnopTe Unun npu nHBepcusix (B ycnosu-
Ax cnaboro BO3QyWHOro obmeHa), 6naronpuATCTBYIOLMX BO3HMKHOBEHMIO CMOra.
YMeHblUeHe BbIOPOCOB yrapHoOro rasa gocturaeTcs nyTém AOXWUraHus OTXo4AwmX ra-
30B 1 UCNONb30BaHUA anbTepPHATUBHbBIX NCTOYHUKOB TOMMMBA.

HAuokcud yenepoda (CO;), unn yrnekucnbli ras, — 3To 6€CUBETHbIN ra3 ¢ KUCNo-
BaTbIM 3anaxoM W BKYCOM, MPOAYKT MOSIHOTO OKWUCIEHUS yrnepoda u CryXuT OOHUM U3
NapHUKOBbIX ra3oB.

Huokcud cepbi (SO,) (cepHUCTbIN aHrMapua) — 6ecuBeTHbIN ra3 ¢ pe3kuM 3ana-
xom. O6pasyeTcsa B npouecce CropaHns cepocoaepXallmx nckonaembix BULOB TONNMBA,
B OCHOBHOM YIns, a Takke npu nepepaboTtke cepHucTbix pya. OH B nepByl odepenb
y4yacTByeT B (POPMUPOBaAHMM KUCNOTHLIX goxaen. ObuwemmpoBon BbIGpoc SO, oueHu-
Baetcs B 190 mnH T B roa. KoHueHTpauusa gmokcmaa cepbl 0COGEHHO Benuka B panoHax,
roe pacnofioXeHbl KpynHble TennoBble CTaHuuW, MeTannypruyeckme u ropHo-
oboraTutenbHble 3aBoabl. MakcumanbHasa pasoBas MNMOK ona anokenpa cepbl coctaBng-
eT 0,50, a cpeaHecyToyHasi — 0,05 mr/m°.

AnutenbHoe BO3AENCTBME OMOKCMAA Cepbl Ha YeroBeka NpuBOAWUT, B Hayane, K
noTepe BKYCOBbIX OLUYLLEHWUA, CTECHEHHOMY [bIXaHUIO, a, 3aTeM, — K BOCMNaNeHNo Unm
OTEKy nerkux, nepebosim B cepaeyHon OeATeNnbHOCTN, HapyLUEHMIO KpOBOOOpaLLeHUs 1
OCTaHOBKe AblxaHus. PacTeHns ropasgo YyBCTBUTENbHEE K BO3AEWCTBUIO AMOKCHaa ce-
pbl, YeM 4ernoBek. JINCToBble MNACTUHKM pacTEHWU, NPOoM3pacTalolMX Ha PACCTOSHUM
MeHee OfHOro KurnomeTpa OT NpeanpuaTui, BblbpachkiBaoOWMX ANOKCUL, cepbl, 0ObIYHO
ryCTO yCesiHbl MEMKMMWN HEKPOTUYECKMMU NSATHaMK, o6pa3oBaBLUMMUCS B MeCTax oceaa-
HWUS Kanenb CePHOM KUCNOThI.

OkcuOdbl azoma (okcud u duokcud azoma) — razoobpasHblie BeLlecTBa: MOHO-
okcmg asota NO u amokeng aszota NO, obbeguHsaoTca obwen dgopmynon NOx. Mpu
BCeEX npoueccax ropeHus obpasyroTcs okenabl asota, Npu4ém Gonbluen 4acTbio B BUAE
okcnga. Okeupg asota AOCTAaTOYHO ObICTPO OKMCNSieTCs OO AMOKCMAA, KOTOpPbI npen-
cTaBnsieT cobon KpacHO-bernbln ra3 ¢ HeNnpUSATHLIM 3arnaxoMm, CUMbHO AEWCTBYOLNA Ha
cnu3ancTtble 060noYkn Yenoseka. Yem Bbille Temnepatypa CropaHusi, TeM MHTEHCUMBHEE
naét obpasoBaHMe OKCMAOB a3oTa.

[dpyrmmM MCTOYHMKOM OKCMAOB a30Ta CnyxaT npeanpuaTud, npoussogsline asoT-
Hble yoobpeHusi, as3oTHY KUCNOTY W HUTPaTbl, aHWUIMHOBbIE KpacuTemnu, HUTPO-
COeQVHEHMS, BUCKO3HbIN LWENK, uennynova. KonnyectBo OKCMAOB a3oTa, NOCTynatLwmx
B aTtmocdepy, coctaBnseT 65 mnH T B rog. OT obLiero konnyectsa BblbpacbiBaeMbiX B
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atmocgepy NOx (B %) Ha TpaHcnopT npuxoamTcsa 55, Ha aHepreTuky — 28, Ha NPOMBbILL-
NeHHble NpeanpuaTusa — 14, Ha Menkux noTpedbuTtenen n ObITOBON CEKTOP — TPM.

B neTHun nepuoa nNpu MHTEHCUMBHOM COSTHEYHOM OBMyYEeHUM MPOAOCIKUTENBHOCTHIO
oT 12 go 14 yacoB BCreacTBME BbICOKOM PacTBOPMMOCTM B Boge (obrnaka wunu goxagp) u
copbumn Ha YBNaKHEHHBIX MOBEPXHOCTSAX a30THas KMcroTa ObICTPO BbiNadaeT Ha 3EMHYHO
NMOBEPXHOCTb. B ropogax Hanbonee BbICOKME KOHLEHTpaLMM OKCMAOB a3oTa HabnwogarTcs
yTPOM, 0 Havana goTOXUMMYECKNX NPOLLECCOoB. [Mpn SpKOM CONHEYHOM CBETE OKCUAbl a3oTa
pearvpyoT C HECTOPEBLUMMUN Napamm 6eH3nHa 1 gpyrMmin yrneesogopogamm, obpasys HU3KO-
aTMocdEepHbIN 030H, UMM CMOT, TO €CTb KPaCHO-OYpYHo AbIMKY.

MakcumanbHasi pasosasi MK auokcupa asota (B mr/m®) coctasnsietr 0,085, a
cpegHecyTodHaa — 0,040. MNpu koHueHTpauusax cebiwe 0,15 Mr/M® BO3HMKaIOT OCTpble
3aboneBaHnsa opraHoB AbixaHus. [pu OCTpOM OTpaBneHMM OUOKCMAOM a30oTa MOXET
pa3BUTLCA OTEK nerkux. MNpruaHakamm XpOHMYECKOrO OTPaBIIEHUN CryXKaT ronoBHble 60-
nn, 6eccoHHnLa 1 pasgpaxeHne Cmn3ncTbiX 060OYEK.

O30H (O3) — 9TO ra3 ¢ xapakTepHbIM 3anaxom, 6oree CUNbHbIN OKUCNTESb, YEM
Kucnopod. Ero oTHOCAT K Hanbornee TOKCUYHBbIM M3 BCEX OObIYHbIX 3arps3HAOLLMX BO3-
Ayx npumecen. B HmxHeM atmoccepHOM croe 030H obpasyeTcs B pedynbTaTe poToxu-
MUYECKMX NPOLIECCOB C y4acTUEM ONOKCMAA a30Ta U NETYYNX OpraHNYeCcKux coeauHeHnm
(JTOC). Mockonbky k NIOC oTHOCAT nopsaaka 260 XuMmnyecknx coegmHeHumn, npu obpaso-
BaHMM O30HA MOMy4alTCA CMECH, COCTOSLMNE U3 COTEH XMMUYECKNX BELLECTB U Ha3bl-
BaeMble (POTOXMMUYECKMM «CMOrom». Hambonee BbICOKME KOHLIEHTpaLMM O30HA Ha-
6nogaTca B MPOMBILWNEHHbIX parioHax. Ho, MOCKOnbKy amMuccum guokcuga asoTta wm
JIOC yyactmnucb gaxe B CENbCKOM MECTHOCTU, TO M 34eCb 3a(pMKCMpoBaHbl NOBbILLEH-
Hble KOHUeHTpaumm o30oHa. O30H OTHOCAT K MEPBOMY KriacCcy OnacHOCTU, Npuv 3TOM Mak-
cumanbHo pasoas MOK (B Mr/m®) coctaensieT 0,16, a cpeaHecyToyHasi — 0,03.

Yeneeo0opodbl — XMMUYECKNE COEAUHEHNS yrnepoaa u Bogopoaa. K HUM OTHO-
CAT TbICAYN Pa3nUYHbIX 3arps3HAOLWMX aTMocdepy BELLECTB, COAEPXKALLUMXCA B HECTO-
peBLlEM BEH3UHE, XUOKOCTAX, MPUMEHSIEMbIX B XMMYUCTKE, MPOMbILLIIEHHbIX PacTBOpU-
Tensax v gpyrmx. MHorve yrnesogopoabl onacHbl camu no cebe. Hanpumep, 6eHson,
KOMMOHEHT BeH3MHa, MOXET BbI3BaTb NIENKEMUIO, @ reKCaH — TSHKEMbIE NOPaXXeHUs HepB-
HOW CUCTeMbl YyernoBeka. byTagmeH siBNSeTCsa CUNbHbIM KaHLEePOreHoM.

CsuHey (Pb) — cepebpucTto-cepbii MeTansi, TOKCUYHbIN B J060M M3BECTHOM
dopme. LLnpoko ncnonbayeTtcsa Ana Npon3BoACTBa NPUMNos, Kpacok, boenpunacos, TUNO-
rpadockoro cnniaesa u npoyvero. Okono 60% mupoBon AoObIYM CBMHUA, KOTOpasi CoCTaB-
nsieT nopsiaka 4+10° T, eXerogHo pacxoayeTcs Anst NPOU3BOACTBA KUCHOTHBIX akKyMyrsi-
TOpoB. HO OCHOBHbIM MCTOYHUKOM (0KONO 80%) 3arpsa3HeHns aTMocdepbl COeaNHEHUS-
MU CBMHLA CNy>aT BbIXSOMHbIE ra3bl TPAHCMNOPTHLIX CPEACTB, B KOTOPbLIX MCMNOSb3YyeTcs
STUNNPOBaHHbLIN 6EH3MH, B KOTOPbLIA B KAa4eCTBEe aHTUAETOHALVMOHHOW Npucagkn BBOOAT
TeTpa-aTun-ceuHel. [Ans cBUHUA M €ro coeguHeHnn (KpoMme TeTpasTUCBMHLA) cpeaHe-
cytoudHagda MNAK coctasnset 0,0003 mr/m®, a Ans TeTpa-aTun-cBuHUA yCTaHOBMEH OpUEH-
TMPOBOYHbIN Ge3onacHbi ypoBeHb Bo3aenctaus (OBYB).

CBuHeL 1 ero coeguHeHusl, nonagas B opraHn3m YenoBeka, CHUKAKT akTUBHOCTb
EepPMEHTOB M HapyLlaloT 0OMeEH BELLECTB, KPOME TOro, OHM 06nagalT KyMyrnsTUBHbLIM
AEencTBMeM, TO eCTb CMOCOBHOCTbIO HakannmMBaTbCA B opraHuMame yenoseka. OcobeHHO
CEPbE3HYI0 Yrpo3y CoeQMHEHUs CBMHLIA NPeaCTaBnaoT Ansa Aeten 4o wecTtun net. B op-
raHname pebéHka octaértcsa oo 40% nonaBLUMX B HEr0 COEAMHEHUN CBUHLA, YTO Hapy-
LIaeT YMCTBEHHOE pa3BuUTUE, 3aMeasisieT pocT, yXyALaeT Cnyx n pedb pebéHka n nuwa-
€T ero cnocoBbHOCTN COCPEenOTOUMTLCS.

®peoHbl — rpynna ranoreHocoaepXalmnx BeLwecTB, CUHTE3MPOBaHHbIX YeroBe-
koM. VIX npenmyLlecTBOM nepen ApyrMMn BeELLLECTBaMUN SBNSETCS TO, YTO OHU HE ropto-
4Yn, HE TOKCUYHbI U HEenTpanbHbl. PpeoHbl, NpeacTaBnaLWwmne cobor XNopupoBaHHbIE U
PTOPUPOBaHHbIE Yrrepoabl, Kak HEAOPOrne N HETOKCUYHbIE ra3bl, LUMPOKO MPUMEHSIIOT B
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KayecTBe XfagareHToB B XOSIOAUSTbHUKAX N KOHOMUMOHEepax, NeHoo0bpa3yoLmnx areHTos,
B yCTaHOBKax ANS rasoBOro noxapoTyleHusi, paboyero Tena aspo30SibHbIX YNaKOBOK
(nakoB, oe3040paHTOB N NPOYEro).

llpomMbIwneHHbIe Nbilu B 3aBUCMMOCTM OT MexaHuM3ma Mx obpas3oBaHus noa-
pasfensoT Ha cregyowme vyeTblipe knacca:

1. MexaHuyeckas nbinb — obpasyeTcss B pesynbTarte U3Menb4yeHusa npoaykrta B
Xo[4e TEXHOSTOrMYeckoro npolecca;

2. BosroHbl — obpasytoTcsa B pesynbtate 00 bEMHON KOHAEHCALMM NAPOB BELLECTB
npy oxnaxaeHun rasa, Npomnyckaemoro 4yepes3 TEeXHOSOrM4YecKnin annapaTt, YCTaHOBKY
unu arperar;

3. JleTyyasa 3ona — cogepxalmmncs B AbIMOBOM rase BO B3BELUEHHOM COCTOSIHUWN He-
CropaembIn OCTaTOK TOMNMBA, 06pas3yeTcs U3 ero MMHeparibHbIX NPUMECEN NPU FOPEHUN;

4. TNpoMbIlWIeHHasa caxa — BXOASALLMA B COCTaB NPOMbILLIIEHHOrO Bbibpoca TBEp-
Abl BbICOKOOUCNEPCHBIN yriepoa, obpasyeTcs npu HENOSIHOM CrOpaHUK UNn TepMmude-
CKOM pasrioXXeHuun yrnesogopoaoB.

OcHoBHOWN NapameTp, XapakTepusyloLLnn B3BELLEHHbIE YaCcTULbI, — 3TO UX pa3mMep
(B MKM), KOTOpPLIN KONedneTcs B WMpokmx npegenax — ot 0,1 go 850,0. N3 aTon rammbl
Hanbonee onacHbl YacTtuupbl ot 0,5 oo 5,0, NOCKONbKY OHM He ocefaloT B AblXaTernbHbIX
NyTAX, U UMEHHO MX BblObIXaeT YESlOBEK.

OYHUCTKA ITPOMBIIIAEHHBIX BBIBPOCOB B ATMOC®EPY

Ha npombIlWneHHbIX NpegnpuaTuax CTpaHbl YPOBEHb yroBa BpeAdHbIX BELLeCTB B
OTXOAALWMNX AbIMOBbIX U ra3oBbIX NOTOKax M3MEHSeTCa B LUMPOKUX npegenax. Ha npen-
npuaTuAX HedpTeaobbiBaloLWENn NPOMbILLNIEHHOCTM OH COCTaBNSAET BCEr0 OKOMO TPEX, a
Ha NpeanpuUAaTUAX ra3oBOW MPOMbILLNIEHHOCTU eLlé MeHbLLE — OKOSIO O4HOMo NPOLEHTA.

B ropasgo nyywem nonoxeHuu HaxoadaTcsa Apyrne oTpacin HapoOAHOro XO3AMCT-
Ba. Tak, ypoBeHb ynoBa BpeHbIX BELECTB Ha NpeanpuaTuaX NpOMbILLIEHHOCTU CTPOn-
TerbHbIX MaTepuanoB coctasnsgeT (B %) okono 92, XMMn4eckon n HedTEXMMNYECKON
NPOMbILLNIEHHOCTU — OKONO 91, aNeKTpo3HepreTUkM — oKono 84, LBETHOW MeTannyprum —
okorno 83.

BellecTtBa, cogepxalumeca B MNPOMBbILWEHHbIX BblIbpocax, No arperatHOMy CO-
CTOSIHUIO MOXHO noapasfenuTb Ha Nbiiv, TymaHbl U rado-napoobpasHele npumecu. Mo-
39TOMY CUCTEMbI OYMCTKM MPOMBILLIIEHHbIX BbIBPOCOB B aTMocdepy Takke nogpasgens-
I0TCS B 3@aBUCMMOCTU OT Ha3Ha4yeHUsd, TO eCTb OT TOro, Kakme BpeaHble NPUMECH HY>KHO
ynaenueaTb. B obuwem cnyyae knaccudukaumsa pasfimyHbIX CUCTEM U METOO0B OUYUCTKM
MPOMBILLIIEHHbIX BbIOPOCOB OT 3arpA3HALLMX BELWECTB NpuBeaeHa Ha puc. 4.

[MpoMbiwneHHble BbIBPOCHI, codepKalne B3BelUeHHble TBEPAble WM Kuakue
YacTuubl, NpeacTasnsaT cobon aByxdasHble cucTembl. CnnowHon ¢a3on B cucteme
ABNAOTCA rasbl, @ AUCNEPCHON — TBEpAble YacTuLbl UMW Kanenbku Xngkoctun. Ona ouum-
CTKM BbIOPOCOB OT XMUOKUX U TBEPALIX NPUMECEN MPUMEHSIIOT PasfiIMyHbIE KOHCTPYKLUMN
ynaesnuearoLmx annapaTos, paboTaroLmx No NpuHUUNam:

» VHEPLUMOHHOIo OCaXaeHus MyTéM pPe3Koro M3MeHeHUsl HarnpasfieHUs BeKTopa
CKOPOCTM ABMXEHMS Bblbpoca, Npu 3TOM TBEpAble YacTuubl Nog 4ENCTBUEM UHEPLMOH-
HbIX CUN ByayT CTPEMUTBLCA OBUraTbCs B NPEXHEM HanpasfieHMu 1 nonagaTtb B NPUEM-
HbI BYyHKep;

» ocaxpeHus nog AevCTBUMEM rpaBUTaLMOHHBLIX CU U3-3a PasfMYHON KPUBU3HBbI
TPaeKkToOpui AOBWMXXEHUS1 COCTaBMSKOLWNX Bblbpoca (rasbl M YacTuubl), BEKTOP CKOPOCTU
OBWXEHMUs BbIOpoca 00bIMHO HanpaBfeH ropu3oHTarnbHO, a — 3arpA3HALWLNX YacTul, NoA4
OEeNCTBMEM CUN rpaBuTauumm CTPEMUTCS K BEPTUKanNbHOMY;
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Puc. 4 — Cucmembi u Memodbl 04UCMKU 8peOHbIX 8bI6POCO8 8 ammocghepy

> ocaxpeHus nof OeNCTBMEM LEHTPOBEXHbIX cun NyTéM npuaaHusa BblBpocy
BpalLlaTeNbHOro ABWMXKEHUS BHYTPU LMKIOHA, NpU 3TOM TBEpPAble YacTuubl oTOpacbiBa-
IOTCA LLeHTPOBEXHOM CUIOM K CTEHKe, TaK KaK LLeHTpobexHoe yckopeHue B LMKIOHe [0
ThiCSYM pa3 Gornblle YCKOPEHUSI CUSbl TSPKECTWU, YTO NO3BOSSIET yaoanuTb U3 Bbibpoca
Jaxke BeCbMa Menkue YacTtuubl,

» MexaHun4yeckon unbTpaumm — punbTpaumm Belbpoca Yepes NopucTyro nepero-
poaKky (C BOMOKHUCTbIM, FPaHyNMPOBaHHLIM MW MOPUCTBIM PUNLTPYIOLWNM MaTepua-
fioM), B Mpouecce KOTOpPOM a’spo30SibHble YacTuubl 3adepXuBalTCHd, a rasosasd Co-
CTaBnsAKOLLAA NOMHOCTbIO NPOXOAUT Yepes HeE.

B 3aBMCMMOCTM OT HavanbHOMO M KOHEYHOro COAEPXaHWsA MNbiNM B BO34yXe, €€
ANCNEepPCHOCTU, PU3UKO-XMMUYECKUX CBOUCTB pasfivyatoT TpU YPOBHS (CTENeHU) OYMUCTKN
BO3AyXxa: rpybyto, CpeqHIo 1 TOHKYHO.

lMpu e2py6ol oyucmke (B Ka4eCTBe NEPBON CTYMNeHW) yraBnMBaeTCcs NnLLb Kpymn-
Has nbinb (pasmepom Gornee 100 mkm). lpu cpedHel o4YucmkKe 3a0ePXMBAOTCA He
TONbKO KpyrnHble YacTuubl 6onee 100 MKM, HO 1 3HaYMTENbHas YacTb MENKUX NbIIEBbIX
yacTtuu. OcTtaTovHas KOHUEHTpaums nbinn npu aTom coctaesndet ot 30 go 50 Mr/m>, lpu
MOHKOU o4yucmke ynaBnuBaeTCcs MenkoaucrnepcHas nbifib ¢ YacTuyamm pasmepom me-
Hee 10 MKM Npu OCTaTOYHOM KOHLIEHTPaLUM OT OQHOMo 40 TPEX Mr/ve.

Knaccudgukaums neineynosutenen no nx 3ap@ekTmMBHOCTN B 3aBUCUMOCTU OT ou-
3MKO-XMMUYECKNX CBOWCTB MbINM nNpeacTaeneHa B 1abn. 4. 3aecb ahdeKkTMBHOCTL Oue-
HMBAETCS MO OCTAaTOYHOMY COAEPXKAHUIO TONBbKO TeX MNbIIEBbLIX YAaCTUL, pa3mep KOTOpbIX
COOTBETCTBYET pasmepamM 3PPEKTUBHO yNnaBinBaeMbIX YacTul,.

Ouyucmka om nbinu. K cyxum nbineynoBuTenamM OTHOCATCHA Takue, B KOTOPbIX
O4YUCTKA OBUXKYLLIErOCS BO34yxXa OT MblfIM NMPOUCXOAUT MEXAHUYECKN MO AENCTBUEM CUM
rpaBUTaLUN M NHEPUUN. DTU CUCTEMbI HA3bIBAOTCA MHEPLMOHHBbIMU, TaK Kak B HUX Npwu
PE3KOM U3MEHEHUM HanpaBfeHUs OABMKEHNSA ra30BOro NoToka YacTuubl Nbifiv, COXPaHss
MO MHEPUMWN HanpaBrieHne OBWXEHUS, yoapsitoTCs O NOBEPXHOCTb, TEPSIIOT CBOK 3HEpP-
M0 1 Nog AENCTBMEM CUN rpaBuTaLmm ocaxkgaroTcs B OyHkepe.

30



Tabnuua 4
Knaccugukauyus nbineynosumersieu rno aghgpekmusHocmu

Knace nbi- Pa3mep Huswwme npepensl acpchbekTUBHOCTHU
ne- adpdekTUBHO B 3aBUCUMOCTU OT AUCNEPCHOCTU NbINN
nosurtens ynasnmeaemelx Fpynne! dddekTMBHOCTL
y YyacTul, MKM OUCMEePCHOCTU NbINKU
<0,8
I Bonee 0,3-0,5 VIv 0.999-0,8
0,92-0,85
Il bonee 2 v 1l 0.999-0,02
0,99-0,8
1] bonee 4 i 0,999-0.99
0,999-0,95
v bonee 8 111 0,999
V Bonee 20 [ >0,999

Takue nbIeynoBUTeNn yCrnoBHO AENATCA Ha TPW rpynnbl:

» nblneocaguTeribHble KaMmepbl, NPUHLUMN paboTbl KOTOPbIX OCHOBAH Ha AeNCTBUN
CUIbl TSXKECTU (rpaBUTaALMOHHOWN CUMbI);

» VHEPUMOHHbIE NbINeyrnoBUTeNu, NpMHUMN paboTbl KOTOPLIX OCHOBAH Ha OENCT-
BUW CUIbl MHEPLINN;

» LMKINOHbI, H6aTtaperHble UMKIOHbI, BUXPEBbIE MblNeynoBUTeNn, NnpuHumn pabo-
Thl KOTOPbIX OCHOBAH Ha AENCTBUN LLEHTPOBEXHON CUTbI.

MapameTpbl Cyxux NbineynosBuTenen npeacrasneHsl B Tabsn. 5.

Tabnuya 5
lNapamempsbl cyxux nbineyrnosumersel (0cpeOHeHHbIe)
MakcumanbHas dpcpekTnB- MmppaBnuye-| BepxHun
HOCTb Nbine-
Tun npousBoam- cKoe conpo-| npepen
ynaBnuBaHuA,
nbineynoBuTens TEeNbHOCTD, o TUBINeHWe, | TeMnepaTy-
3 % (pasmep 0
M°/y Ma pbl rasos, C
yacTuuy)
MbineocagutensHas kamepa Ckopoct 80-90 (50 50-130 350-550
rasos MKM)
LimknoH 85 000 50-80 (10 mkm)| 250-1500 350-550
BuxpeBou nbiieynosuTenb 30 000 90 (2 MKMm) 2000 250
baTapenHbIn LMKNOH 170 000 90 (5 MKMm) 750-1500 350-550
VIHEPUMOHHEIN Mbire- 127 000 90 (2 Mkm) | 750-1500 400
YNOBUTESb
POTALMOHHBIN Mbire- 42 500 90 (2 mkm) | 750-1500 400
ynoBuTenNb

Mokpsbie nbineynosumenu. OCO6EHHOCTBIO 3TUX CUCTEM OYUCTKM ABNAETCH Bbl-
cokasi 9p(peKTUBHOCTb OYMCTKM OT MenkoaucnepcHom noinu (meHee 1,0 Mkm). 3Tn cuc-
TeMbl paboTalT NO MPUHLMNY OCaXOEHUS YacTuL, MblIM Ha NOBEPXHOCTb Kanemnb (Mnwu
MIEHKN) XXUOKOCTM No4 AeNCTBUEM CUI MHEepUUn U OpOYHOBCKOro ABMXEHUSA. [JOCTOUH-
CTBOM 3TUX annapaTtoB SIBMSIETCA BO3MOXHOCTb OYMUCTKM OT MbINIM FOPSAYMX U B3PbIBO-
onacHbix rasoB. OCHOBHOM HegOCTaTOK 3TOro cnocoba rasoounmctkm — obpasoBaHue
oonbwmnx 06BLEMOB LUNama.

AnnapaTbl MOKPOro Tuna uHade HasbiBalOT ckpybbGepamun. Ckpy66ep (aHers.
scrubber, om aHan. scrub — ckpecmu, Yyucmums) — YCTPOWCTBO, UCNONb3yemMoe AN o4un-
CTKM TBEPAObIX WM ras3oobpasHbiXx cpeg OT NpUMecen B pPasfiMYHbIX  XMMMUKO-
TexHonormnyeckux npoueccax. Cnocob ocHoBaH Ha MPOMbIBKE rasa XXMAKOCTbO (0ObIYHO
BOAOWN) NpM MaKCMMarnbHO pa3BUTON NOBEPXHOCTU KOHTAKTA XXMOKOCTM C YacTuuamm as-
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pO30S1 U BO3MOXHO Boree MHTEHCMBHOM MNepeMeLLMBaHNN OYNLLLIAEMOro ra3a C XUAKO-
CTbt0. [1aHHbI MeTOA NO3BONSET yoanuTb U3 rasa YyacTuubl Nbinv, AbiMa, TymaHa n asa-
po3osnen (0BbIYHO HexenaTesibHble U BpeadHble) NpakTuyeckn nobbix pasmepos.

MO KOHCTPYKTMBHOMY WCMOMHEHUIO pasnuyatoT ckpybdepbl BeHTypu, dopcyHou-
Hble N UeHTpobexHble ckpybbepsbl, annapaTtbl yaapHO-MHEPLUMOHHOIO aenctens, 6apbo-
Ta)XXHO-MEHHbIEe annapaTbl, HacagovHble Ckpybb6epbl 1 npoyne. B 3aTux nbineynoBuTensax
O4YUCTKa BO3Ayxa OT MblIN NPOUCXOOMUT BCeacTBME 3afepXaHnsa YyacTuy, B nopax u pas-
BETBMIEHUAX MOPUCTLIX M BOMOKHUCTLIX MaTtepuanoB (MaTtepuan MoxeT ObITb Ao-
MNOMHUTESTIbHO CMOYEH Macsniom unu sogou). Mo Tuny dounbTpoBanbHOro Matepuana ge-
NATCA Ha TKaHeBble, BONTOKHUCTbIE U 3epHUCTbIE. PunbTpbl OTHOCATCA K |, 1l 1 11l knaccam
NbifeynoBuTeNnen M npegHasHayeHbl AN OYUCTKM BO3Adyxa OT MblIM BCeX rpynn auc-
NEepPCHOCTN.

Anekmpoghunibmpbl. B 3TMX annapaTtax oCaXaeHwe NblfeBbIX YacTuL, NPOMUCXo-
OUT nNoa AencTBMeM anekTpocTaTudeckoro nons. OHM oTHocaTtces K | m 1l knaccam nbine-
ynosuTenen n npegHasHayeHbl 4ns O4YMCTKM Bo3ayxa oT nelnn IV 1 V rpynn gucnepcHo-
CTW. ONeKTpoUNbTPbI UCMONb3YHTCA AN OYUCTKU 3HAYMTENbHbIX 00BHEMOB BO3ayXa C
BbICOKOW 3(P(PEKTUBHOCTLHO.

TymaHoynosumesiu Ncrnonb3yT ANS OYUCTKM BO34yxXa OT TYMaHOB, KUCIIOT, Lie-
nioyen, Macen u gpyrnx XXUOKOCTeN. OTO BONIOKHUCTbIE OUMbTPLI, MPUHLMN 4ENCTBUSA KO-
TOPbIX OCHOBAH Ha OCaXXAEeHUW Kanenb Ha MOBEePXHOCTU Nop C nocrnegywmnm ux creka-
HWeM noa AencTBUEM rpaBUTaLMOHHBIX CUTT.

TymaHoynoBuTenu OensT Ha HU3KOCKOPOCTHbIe (CKopocTb dunbTpaumn <0,15
M/C), B KOTOpbIX NpeobrnagaeT mexaHmsm aundys3HOro ocaxaeHus kanenb TymaHa, u
BbICOKOCKOPOCTHbIE (OBa M/C), rae ocaxgeHue npoucxoauT rnaBHbIM ob6pa3om noa aewn-
CTBUEM WHEPUMOHHbIX cun. lNMocnegHue UMET MeHblune pasmepbl M obecrneunBaroT
3 deKkTMBHOCTb oumcTku 0,9 — 0,99.

B npakTuke Xxmmuyecknx nNpou3BOACTB HEpeaKo NPUXOAUTCH noasepratb pasge-
NEeHNI0 HeoQHOPOAHbIe ra3oBble CUCTEMbI (MbINM U TymMaHbl). [[a3bl MOXHO o4yuwaTb OT
B3BELUEHHbIX B HUX TBEPAbIX UIM XNOKUX YacTuL Noa AeACTBUEM CUN TSXKECTU, LEHTPO-
BGEXHbIX M 3NEKTPOCTAaTUYECKUX CUST, @ TaKKe NMPOMbIBKOWN N hunbTpaumen ra3os.

Memod cop6uuu (abcopbunmn n agcopbumnmn) — aTo PM3NYECKUN NN XUMUYECKUIA
npouecc, Npy KOTOPOM aTOMbl, MOJSIEKYNbl UM MOHbI BXOAAT B Kakoe-nnbo obbEMHOe
COCTOSIHME — XWOKOCTb Mnu TBépAoe Teno. Npu abcopbyuu NPpoNCXOouT pasgenexHve
razoBO3yLUHOM CMECW Ha COCTaBHbIE YaCcTU NMNYTEM MOrMOLWEHNA OOHOrO UM HECKONBbKUX
KOMMOHEHTOB ra3oobpasHbiX NpumMecen Bogomn (Mnv gpyrum xuakmm agcopbepom) ¢ 06-
pasoBaHnem pacTtBopa. AGCopOeHT BbIGMPalOT M3 YCrOBUS pacTBOPEHUSA B HEM MOrno-
LaemMoro rasa. Hanpumep, ans yganeHus M3 ra3o-Bo3ayLLUHOW CMECKU Taknx npumMecen,
Kak aMmMmak u XIopucCTbIM BOAOPOS uerecoobpasHO NpUMEHSATb BOAY, a ANs apoma-
TUYECKNX YrNeBO4OPOAOB — BA3KME Macna.

Mpn adcopbyuu nornowieHne razaoobpasHbIX NpUMecen NPOUCXOANT Ha NOBEPX-
HOCTW TBEpAOro Tena. B kadecTBe aacopbeHTOB MOryT BbICTynaTb pasHooOpasHble Ma-
Tepuanbl C BbICOKOW yAenbHOW NOBEpPXHOCTbI. Hanbonee wmnpoko npumeHsembiMu ag-
copbeHTaMn cnyxaT aKTMBUPOBAHHbLIN Yroflb, CUMMKarenu, LeonuTbl, a Takke He-
KOTOpble Apyrue rpynnbl NPUPOAHbLIX MUHEPANOB U CUHTETUYECKNX BELLECTB.

Tepmu4veckuli MemoQd, NN BbICOKOTEMMNEPATYPHOE OOXUIaHMe, KOTOPbI MHOrAa
Ha3blBalOT TEPMUYECKON HenTpanusaumen, OCHOBaH Ha CNOCOBHOCTU roOprYMX rasos U
NapoB, BXOOALWMNX B COCTaB BEHTUNALMOHHBLIX BbIOPOCOB, cropaTb ¢ obpasoBaHMeM Me-
Hee TOKCUMYHbIX BELLECTB.

PasnuyaloT Tpu cxembl TepMUYECKON HENTpanusaunu:

» NpAMOe CXUraHue;

» TepMun4ecKoe OKUCHEHNE;

» Katanutuyeckoe JOXuUraHue.
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Mpn kamanumu4yeckomM Memode TOKCUYHbIE KOMMOHEHTbI ra3o-BO34YLLHON CMe-
CW, B3aMOOENCTBYS CO CrneumanbHbIM BELLECTBOM — KaTanns3aTtopoMm, NpeBpaLLalTcs B
Ge3BpeaHble BewecTBa. B kayecTBe kaTanu3aTopoB WUCMOMb3YHOTCSA MeTanmnbl UM ux
coeavHeHus (nnaTuHa, okeuabl Mean 1 mapradua u np.). KatanusaTtop urpaet posb yc-
KOpUTENs XMMU4YeCcKoro npouecca.

Memod xemocopbyuu OCHOBaH Ha MOrfOLWEHNN ra3oB U NapoB TBEPAbIMU U
XUOKAMKU nornotTuTensamMmm ¢ obpasoBaHMEM XMMWUYECKUX COeamHeHun. Peakumm xemo-
copbummn aksoTepmuyeckme. NMprumepom xemocopbunmn MOXeT CAY>KUTb OYMCTKa ra3oBo3-
AYLWHOM CMeCK OT CEPOBOAOPOAA MbILLbAKOLLENOYHBIM METOLOM.

[MpOMBbILINEHHOE OCYLLECTBNEHNE KaXXAOro M3 3Tnx cnocobosB CBA3aHO C npume-
HEHMEM COOTBETCTBYHOLLEN annapaTypbl: ra3oBbiX OTCTOMHUKOB, LLEHTPOOEXHbIX MNblfeo-
caguTenen, aneKkTpuyecknx UbTPOB, MMMAPaBIMYECKNX MbiNeynoBUTeNnen M rasoBbIX
PUNLTPOB.

Bbibop annapata ans o4ncTKM ra3oB onpegenserca psgom akTopos, rMaBHbIMK
N3 KOTOPbIX ABNSAOTCA pas3Mepbl ynaBnMBaeMbiX YacTul, U 3ajaHHas CTeneHb O4YMCTKM
rasoB. Mcxoaa n3 aTMx napameTpoB, MOXHO OPUEHTUPOBOYHO BblIOMpaTb rasooumcTu-
TernbHble YCTPONCTBA NO AaHHbIM, NpMBeAEHHbLIM B Tabnuue.

Tabnuya 6
lMapamempsi 051s 8bibopa 2a3004uUCmMHO20 060pydo8aHUs

Annapar Pa3smepel ynaennsaembIx CTeneHb O4YMCTKU, %
YyacTtuul, MKM
MblneocagurenbHble Kamepsbl 5-20000 40-70
LleHTpo6esxHble Nblneocagurenm 3-100 45-85
AnekTpoPUnbLTPLI 0,005-10 85-99
'mppasnuyeckne nblneynosuTenu 0,01-10 85-99
"asoBble GUNbTPLI 2-10 85-99

Kak BngHo 13 tabnuubl, nbineocaguTenbHble Kamepbl U LEeHTPOBEeXHble Mbineo-
caguTenn MOXXHO NPUMEHATb TONMbKO AM151 CPaBHUTENBHO rpybon ouncTkm rasa. [Npu atom
cnefnyeT otAaBaTb NpeAnoyTEHME LMKIOHaM Kak 6onee koMmnakTHbIM annaparam, obec-
NeYnBaroLLLMM OTHOCUTENBHO BbICOKYIO CTENEHb OYUCTKN.

Bonee nonHas cteneHb OYNCTKM ra3oB MOXET ObiTb 4OCTUIHYTa NPU UCMNOMb30OBa-
HUW TMapaBAnyYecKuX MblfieynoBuTenen, ra3oBblX PUNbLTPOB N ANEKTPOUITLTPOB.

Mokpas o4ncTka rasoB B rmapaBfiMyeckmx noineynosutensx (ckpybbepax — Haca-
AOYHbIX, LEHTPOBEXHbBIX U CTPYMHbIX) N MEeXaHU4YeCcKNX rasonpoMbiBaTensax obecneyn-
BaeT BbICOKYK cTerneHb Oo4MCTKM rasoB (98—99%). OgHako 3TOT cnocob orpaHUYeHHOo
NPUMEHSIOT B XMMUYECKOW NMPOMBILLIIEHHOCTU, TaK Kak MOKpasi OMMCTKa COMPOBOXAAETCH
oxnaxgeHnem, yBraHeHMeM, a MHOrAa N OKUCINEHNEM rasa; KpoMe TOro yrnasrnvBaemble
NPY MOKPOM OYUCTKE YacTuLbl HE BCerga MOXHO UCMNonb30oBaTh B NPON3BOACTBE.

MonyumBwne B nocriegHee BPeEMsi HEKOTOpPOe pacrnpoCTpaHEHME Ha XUMUYECKUX
3aBojax NeHHble annapaTtbl 06ecneymBaloT BbICOKYHO CTEMEHb OYUCTKM ra3oB OT Mblfw,
abima, TymaHoB (00 90%), HO OHM TaKXe He NULLEHbI NPUCYLLMX TMAPaBANYECKUM Nble-
YNoBUTENSAM HEQOCTATKOB.

AnekTpodunbTpbl — Hanbonee adeKTUBHbIE MbINEOYNCTUTENBbHbIE YCTPOMCTBA,
HO MPMMEHEHME NX IKOHOMUYECKUN BbIFOAHO TOMBbKO Npu 6onblwmx 06bEMax o4mLLaeMoro
rasa. icnonb3oBaHue rasoBbix (oMbTPOB BO3MOXHO B TEX Cnyyasx, korga temnepartypa
ounwaemoro rasa cocrasnsiet 80 — 90° C.

lNbineocadumensHbie kamepbl. OCaxaeHne B3BELUEHHbIX B ra3oBOM MOTOKE
YyacTuy, B NblnieocaguTenbHbIX Kamepax (puc. 5) npoucxoguT nog AeNCcTBUEM CUM TsKe-
ctn. MNpocTenwnmMm KOHCTPYKLMSMKU annapaTtoB 3TOro TuMa CriyaT OTCTOMHbIE ra3oxo-
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Abl, cHabxaemble MHOrga BepTUKaNbHbIMU MEperopogkaMv Ansd fyudlero OCaKaoeHus
TBEPAbIX YacTuLl.

[N OYNCTKM ropsiyMX NeYHbIX ra3oB LUMPOKO NPUMEHSIOT MHOMOMOSIOYHbIE Mblfeo-
caguTenbHble KaMepbl. QTU Kamepbl FPOMO3AKM N ManoddEKTUBHbI; UX UCMONb3YHOT
NpevMyLLEeCTBEHHO ONs NpeaBapuUTerNibHOM rpybon OYUCTKU ra3oB U 3ameHsoT Gonee
COBEpPLUEHHBIMU ra3004NCTUTENBHBIMKW annapaTamMu.

f

Puc. 5 — lNbineocadumerneHas kamepa

LenmpobexHbie nbineocadumenu. B UeHTPOGEXHbIX MbleocaguTensax (Um-
KroHax) ocaxJeHue B3BELUEHHbIX B ra30BOM MOTOKE YacTuL, MPONCXOAMUT B MOMe LEeHTPo-
OEeXHbIX cun.

OuuwernHsLil

Puc. 6 — BHewHul sud u cxema pabomsbl yeHmMpobexxHou
obecrnbinugarowel cucmems! (UUKITOH)

[nsa cyxon o4ncTkM ra3oB Hauboree ynotpebuTenbHbl LeHTpobexHble obecnbl-
nmuBaroLmne cucTemMbl (UMKIOHbI) (puc. 6). Ma3oBbIM NOTOK, Nonagasi BO BHYTPEHHUI Kop-
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nyc umknoHa 1 yepes3 natpybok 2, coBepLuaeT BpawaTenbHO-NOCTynaTenbHoe OBWXKe-
HWe BOOMb Koprnyca rno HanpasneHuuto K 6yHkepy 4. Nog gencrenem cun nHepuumn vac-
TULbI NbISIN OCAXOAKTCH HA CTEHKAX Kopnyca, a 3atemM nonagatoT B 6yHkep. OYnLLEHHbIN
rasoBbl MOTOK BbIXOAUT U3 OyHKepa vyepes naTtpybok 3.

OCOBEHHOCTBIO TaKMX CUCTEM OYMCTKM ABNAeTca obsasarternbHas repmMeTU4HOCTb
ByHkepa, B NPOTUBHOM Cilydae u3-3a nogcoca Bo3ayxa ocaxaaemble 4acTuubl Nbinv na-
AatoT B BbIXOAHYIO TpyOy.

BamapelHbil yuksioH. locTynalwowunin Ha OYMCTKY ra3 noaBOAUTCSA K LEHTPO-
GexxHoMy nbineocaguTento no TpybonpoBoay, HanpaBrieHHOMY MO KacaTeNbHOW K Ln-
NUHOPUYECKON YacTu annapaTta (puc. 7). B peaynbtaTte ras BpawaeTcsi BHYTPU LMKIOHA
BOKPYr BbIX/OMNHOW TpyObl. Mog gencrBnemM UEeHTPOOEXHOW Curbl, BO3HMKAKOLWEN npu
BpalwaTenbHOM OBWXEHUWN rasa, TBepAble YacTuubl 6onblien maccon oTtbpachiBaloTCs
OT UeHTpa nepudepumn, ocaxgarTCca Ha CTEHKe, a 3aTeM Yyepe3 KOHUYECKYHo YacTb yaa-
naTes n3 annaparta. O4YuLLEHHbIN ra3 Yepes BbIXJIOMNHY0 Tpyby nocTynaet B Npom3Boa-
CTBO unu BblbpacbiBaeTcst B aTmocdepy.

O6Lwme HegocTaTKM LEHTPOOEXKHbIX NblieocaguTenen — HeaoCcTaTouHas O4YMCTKa
rasa OT TOHKOAMCMEPCHOW Mbifn, BbICOKOE rMapaBfiMyeckoe COnpoTUBIIEHMNE, a, crneno-
BaTesnibHO, N GONbLUON pacxOd 3HEePrun Ha OYUCTKY rasa, bbICTpoe UCTUpaHme CTEHOK

MNblJ1bIO, @ TakKXKXe YyBCTBUTEJTIbHOCTb anrnapaTtoB K kKoneb6aHusam Harpy3ku.
.-..‘.A...,.n».,,u 6

Puc. 7 — bamapeUHbIU YUKIOH:
1 — kopnyc;
2, 3 — peLeTku;
4 — naTpybok Anga BBOAA 3amnblfIEHHOrO rasa;
5 — anemMeHThl;
6 — naTpyboK Ans BbIBOA OYMLLEHHOrO rasa;
7 — KOHYCHOe gHuue

ludpaenuyeckue nbineynoeumenu. MoOKpylo OYMCTKY ra3oB NPOBOAAT B rna-
paBnMYecKuX nblneynoBuTensx: ckpybbepax (HacagoyHbIX, LEHTPOOEXHbIX, CTPYMHbIX) U
MeXaHNYeCKNX ra3onpomMbiBaTENsIX CO CMOYEHHbIMY MOBEPXHOCTAMM.

N3 HOBbIX KOHCTPYKUMI HambonblUM MHTEpeC NPeAcTaBnsAlT LWapoBble Mbirie-
ynosutenu, obnagawwme psaoMm nNpevMMmyLLecTs No CPaBHEHWUIO C PacnpoCTpaHEeHHbIMM
TMNamMm MexaHM4YeCKNX ra3onpombiBaTenienn CoO CMOYEHHbIMU NOBEPXHOCTAMMU. AnnapaTthbl
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lwapoBngHon ¢opmMbl HanmeHee meTannoemku. B Takmx annapatax obecneuvBaeTcs
xopoulee pacnpegeneHue rasa no paboyemy ceveHuto U yMeHblUEeHHble NoTepu AaBrie-
HWS rasa; wapoBugHas dopmMa MNo3BOMSET yAayHO PacnonoXuUTb OCHOBHble paboune
3NIEMEHTBI.

"a3oBbIM NOTOK (puc. 8), cogepxawimn MernkogmcnepcHble TBEPAble YacTuLbl, Ye-
pes3 wTyuep 1 noctynaeT B NbifieynoBuTesnb U Nog 4eNcTBueM OTOOMHOMo WnUTKa 2 me-
HAEeT HarnpasneHne OBMXEHUSA NpU O4HOBPEMEHHOM CHUXEHUWN CKOPOCTU. B pesynbTaTe
Hanbonee KpynHble TBepAble YacTuubl, cogepXallmecsa B ra3oBOM MOTOKE, OMyCKatTCS
M nonagatT B MAcro, KOTOPbIM 3anoSfTHEHA HWXKHAS YacTb MNblfieynoBuTens.

OuuweHHbLU 2a3

BazpasHeHHbLU
2as

e I P P g P o W Ly S

Puc. 8 — l'uOpasnu4eckul nblneynosumerib

YacTMYHO OYMLLEHHBLIM TakMm obpa3om ra3 paBHOMEPHO pacnpedensieTcss no
cBOOOOHOMY CEeYEeHUIO annapaTta U NocTynaeT B NPOBOJSIOYHbIN NTAOMPUHT BpaLlatoLLero-
cs Ha Bany 3 cutyartoro aucka 4. lNocnegHnn BpallaeTcs anekTpoasuratenem 5 yepes
peayktop 6. CunbHO pasBuTass W CMOYEHHAss MacrnomM MNOBEPXHOCTb  AUC-
Ka 4 3agepXvBaeT BCe CoAepXalumecs B rase MenkoamcrnepcHble TBEpAble 4acTuubl.
YpaneHue TBEpAbIX YacTuL, C MOBEPXHOCTUM CUTYATOrO MUCKa, a Takke CMadynmBaHue eé
MacrioMm NpouCXoasaT npu BpalwleHun amcka. Kak BMOHO M3 Cxembl, YaCcTb MOBEPXHOCTU
AucKa, Npoxoasa Yepes BaHHY 7, yBriekaeT CBOEN NOpuUCTON NOBEPXHOCTbIO Macno. Bepx-
HAS1 YacTb MCKa OpoLUaeTcss MacrioM U3 yKpensieHHbIX N0 nepumeTpy Ancka KoBLien 8,
KOTOpble NpW BpaLleHUM HaMOMHAKTCA Macrom B BaHHe 7. [1ponada auck 4, ra3 nocrtyna-
€T B kanneynosutens 9. PaBHoOMepHOe pacnpeeneHue rasa rno Ce4YeHuto KansneyrnoBsu-
Tensa obecneunBaeTcst OTPErynMpoBaHHbIM O0TOOMHMKOM 10.

B kanneynoBuTene u3 rasa ygansiTca KanenbHas Bnara M KoHgeHcaT, MocTy-
nMBLUME B MblNeyroBUTESb N3 ra3onpoBoAa, a Takke Kannm macna, HesHaymTeslbHoe KO-
NNYECTBO KOTOPLIX MOXET 00pa30oBbIBaTLCS NPU pa3pbiBe My3blpent Macna Ha BbIXOL4HOM
CTOpOHe aucka 4.
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OcaxpgéHHble B kanneyrnosuTtene 9 Bnara, KOHOeHCAT U Macno CTekaloT B BaHHY
7, @ OUYMLLEHHbIN ra3 Yepes wryuep 11 BbIXoauUT U3 MblrieynosuTens.

Bce TBépAble YacTULbl, KOTOpble NOCTYNalT B NPOLIECCe OYUCTKU ra3a B NOMoCTb
BaHHbl 7, MOMagatoT B HUXHIOK YacTb rpsaseBuka 14, oTkyda nepuoanyeckun OTBOAATCA
yepes WTyyep 13 BMecTe C rpsi3HbIM MacnoM. YpoBeHb Macna B BaHHe 7 nogaepxusa-
€TCs MOCTOAHHbLIM MOABOAOM YMCTOro Macria Yyepes wryuep 12.

LLlapoBow nbineynoBuTenb COCTOUT M3 COOPHbLIX U B3aUMO3aMeHSAEMbIX 3fIEMEH-
TOB, MO3BOMAOLWNX B MpoOLLecce ero aKcnnyarauun perynmpoBatb U 3aMeHATb OTAenb-
Hbl€ 3NIEMEHTHI..

Anekmpogunbmpsel. B anekTpodunbTpax NpoucXoauT MOHM3aLMS MOSEKYN ra-
30BOro NOTOKa, NPOXOASLLEro MeXAy ABYMSA 31eKTpogaMn, K KOTOpbIM NoABeaEH NOCTO-
SAHHbIA 3NEKTPUYECKNI TOK.

Paboune opraHbl anekTpounbTpa — 3TO KOPOHUPYIOLWNE N OCaAUNTENbHbIE 3MeK-
Tpoabl. OTpuuaTenbHoe HanpskeHne obblYHO NOABOASAT K KOPOHMPYIOLEMY 3NEKTPOAY,
a NonoXxuTenbHoe — K ocagutTensHomy (puc. 9). MNMoatomy K ocaguTenbHbIM 3feKTpoaam
nog AenucTBMEM pasHOCTU NOTEHUMANoB ABMXYTCSA TOMbKO OTpuuaTeribHble MOHbI U CBO-
6oaHble anekTpoHbl. [ocneaHne Ha CBOEM MyTW CTanKMBalTCA CO B3BELLUEHHbIMWU B ra-
30BOM MOTOKE MENKUMU TBEPOLIMA UMW XUOKUMU YacTuuamu, nepenarwt MM oTpuua-
TenbHble 3apagbl M yBEKalT K ocaauTesibHbIM anekTpodam. lNogonas Kk ocagutesb-
HOMY anekTpoay, 4YacTuubl Mbif UM TyMaHa ocedalroT Ha HEM, paspsikalrTca U npu
BCTPSAXMBAHMM OTPbIBAKOTCA OT aneKkTpoaa noa AencTBMemM COBCTBEHHOM CUMbl TSHXKECTM.

TpybuaTtbie anekTpodunbTpbl NPeacTaBnsAlT cobon kamepbl, B KOTOPbIX yCTa-
HOBMEHbI 0caguTenbHbIe 3NEKTPOabl B BUAE KPYrIbIX UK WecTurpaHHblx Tpy6. KopoHu-
PYOLLUMMM 3MEKTPOAAMUN CRYXaT OTPE3KM MPOBOSOKN, HATAHYTbIe No ocu Tpyb. CBepxy
ANeKTpoabl NPUKPENSeHbl K paMe, NoABELIEHHON Ha N30MSATOpax, CHU3Y CBA3aHbl o0LLen
pamon Anga npegoTBpalleHus konebaHun. PaBHoMepHOe pacnpegeneHue rasa no Tpy-
6am obecneymBaeTcs yCTaHOBKOW razopacnpenennuTtesisHon peLleTku.

B nnactuH4aTbIX anekTpodunbTpax ocaguTenbHbIMU 3reKTpodamu crnyxart na-
pannenbHble rnagkue Metannmyeckme NUCTbl UMW HaTAHYTble Ha paMbl CETKU; MexXay
HUMUW NOABELLEHbI KOPOHUPYIOLLNE 3NEKTPOAbl, BbINOSIHEHHbIE U3 OTPE3KOB MPOBOSIOKN.

MpeumyliecTBa TpybyaTbiX aNeKTPOUILTPOB MO CPABHEHUIO C NNacTUHYaTbIMU
— co3aaHve bonee a(heKTUBHOIO MNEKTPUYECKOrO NONSA U fnyylliee pacnpegeneHue ra-
3a rno anemeHTaM. [locrneaHee NO3BOMSAET YIy4LUTb OYUCTKY UIN YBENUYUTL CKOPOCTb
NPOXOXOEHUS rasa U NpoM3BOANTESNbHOCTL annaparTa.

K HegocTaTkam TpyByaTbix 9aNeKTpodunbTPOB crieayeT OTHECTU: CMOXHOCTb MOH-
Taxa, TPYAHOCTb BCTPAXMBAHUSA KOPPO3UPYHOLLNX SNEKTPOLOB 6e3 HapyLleHNsa CTpororo
LEeHTpMpPOBaHNSA, a Takke BOMbLUOW pacxod 3Hepruv Ha eavHULY ANUHbI 3NEKTPUYEeCcKUX
NPOBOAOB.

MpeumyllecTBa NNacTUHYaTbiX SNEKTPOPUITLTPOB — NPOCTOTA MOHTaxXa u yaob-
CTBO BCTPSAXUBAHUS 3NEKTPOLOB.

[ns O4YUCTKM Cyxux rasoB NMPUMEHSAIOT NPEUMYLLECTBEHHO NacTUH4YaTble 3rnek-
TPOOUNBLTPBI, @ ANA OYUCTKA TPYAHO ynaBnuBaeMown MblfK, Kanesb XUOKOCTU N3 Tyma-
HOB (He TpeOylLnX BCTPAXMBAHNA 3NEKTpPoaoB) U Ans obecneyeHnst Hanbonee BbICO-
KOM CTENeHN OYUCTKM NCNONb3YIOT Tpyb4uaThie 3NeKTpodUnbTPbI.
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Mexgy anekTpogamu omnbTpa, NPU HaNPsHKEHHOCTU 3MEKTPUYECKOrO Nosist OKOMO
1,5 MB/M, BO3HUKaET KOPOHHbIA pa3psg, CNeacTBMEM KOTOPOro SABMSIETCS 3arnosfiHeHue
MEXINEKTPOAHOrO0 NPOCTPAHCTBA OTpUUATENbHO 3aPSPKEHHBIMU 3NEKTPOHAMM, KOTOPbIE
noAd AeNCTBUEM CUIT 3NIEKTPUYECKOro Nosis ABUXYTCS B HanpasBfieHMM OT KOPOHUPYHOLLMX
K ocaguTenbHbiM anektpogam (puc. 10). Bctpevas Ha CBOEM nyTu YacTuubl 30bl UK
MbIN, 3NEKTPOHbI abcopbupyoTcsa Ha MX MOBEPXHOCTUM U nepefarT UM CBOW 3apsa.
TBépable YacTvubl NO4 OEUCTBMEM CUN MOMSA ABWXKYTCA B HaNpaBneHUn ocaguTenbHbIX
9MEKTPOA0B, rAe oca)KaatTcHa Noa AENCTBMEM CUN ANEKTPOCTAaTUYECKOro nongd v agre-
3um (cuennenus).

Koponupyrowuii INEKMPOH ygemyye: newiu
anexkmpoo

OcadumensvHulil

@ Monexynet 2asa snercmpoa
o Hemounrnurx morxa

@ 6bLCOKO020 HANPANCEHUS @
+ R ——

———— -_

Puc. 10 — lNpuHyun pabomsi anekmpogunbmpa
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OcagutenbHble 3NeKTpoAbl MOTYT UMETb pasfnn4yHbIA Npodunb (MIOCKUIA, KOPOo6-
YyaTbln, XXenobyaTbin, NepOpPMpPOBaHHbBIN, OTKPLITBIN U Ap.), HO 0bLiee TpeboBaHME K nX
KOHCTPYKUMM — 3TO Hanuume rnagkon noBepxHOCTU 6e3 OCTpbIX KPOMOK M BbICTYMOB,
CHMXawLwmx paboyee HanpsxeHne anekTpodunbTpa. [Ans ropnsoHTanbHbIX CYXUX anek-
TPOUNLTPOB HanbonblLuee NpPUMEHeHNe MNOoMyYUnn ocaguTeribHble 3NEKTPOAbl OTKPbI-
TOro npoduns, cocToslme N3 BepPTUKaNbHbIX NPOMUIMPOBAHHBLIX 31IEMEHTOB KOPbITO-
obpa3Hon (OopMbl, CKPEnneHHbIX MonepeyvyHbIMM nosiocamm BBEpPXY W BHM3Y. [aHHas
dopma obecneumBaeT HaMbonNbLLYIO XECTKOCTb NPU MUHUMANbHOW METanIoeEMKOCTH, a
HanMyne 30H a3pOAMHAMMYECKON TEHW CHWMXKAaEeT BeSIMYMHYy BTOPUYHOrO yHOCa U Mo3BO-
NgeT UCnonb30oBaTh 3ANEKTPOAbl Takoro Npodunsa npu ckopocTsx rasa go 1,7 m/c. Mpu-
MEHeHMe 0CaanTENbHbIX 3NEKTPOAOB OTKPLITOro Npogusis NO3BONUMIO Co34aTh YCTaHOB-
KN C aKTUBHOW BbICOTOM anekTpoaos 40 12,5 M.

Bonpocsl 1151 cCaMOKOHTPOJIsA

1. B kakux arperatHbIX COCTOAHWUAX 3arpA3HUTENM NnonagarT B OKPYXKatoLlyto
cpeay?

2. YKaXnTe OCHOBHbIE 3arpsi3HUTENN atMocdepHOro Bosayxa, obpasyowmeca Ha
npeanpuaTnax?

3. Kak nogpasgensatotca MexaHndeckume noinm?

4. YKaxute OCHOBHbIE NPUHLUMUMBI OYMUCTKM OTPabOTaHHbIX NPOMbILSIEHHBIX Fa30B
N TUNbI NblNeyrnoBUTeNnen.

5. HasHa4yeHune, yCTPONCTBO M NPUHLUMN paboThl NblieocagnuTensHON Kamepbl.

6. HasHa4eHune, ycTponcTBO, NpMHLUMN paboThbl LEHTPOBEXHOrO NblfieocaguTens.

7. HasHa4veHue, yCcTpONCTBO, NPpUHLUMN paboTbl rmapo-nbineynoBuTens.

8. HasHa4veHune, yCcTpoNCcTBO 1 NpMHUMN paboTbl anekTpodunbTpa.

9. B 4ém 3akntovaeTcsa npuHumMn paboTbl anekTpodunbTpa?
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PA3JEJ 4. SAIIIUTA THIPOC®EPBI OT 3ATPAA3HEHUI

3ATPSISHEHHE MHPOBOI'O OKEAHA

Mops 1 okeaHbl UrpaloT peLlaroLLyto pofb B COXPaHEHUN cpeabl 0buTaHns, Bnvs-
0T Ha knumaT 3eMnu n obecneymBaoT 6anaHc e€ 3Konormyeckon cuctemol. B HacTos-
LLlee BpeMsi BOOHOE MPOCTPaHCTBO CTafnio BMECTUULLEM pas3HOOOpasHbiXx 0Txodos. B
pesynbTaTe cbpoca B peku, a, 3aTeM U B OKeaH, CTOYHbIX BOA PasfUYHbIX NPOMbILLIIEH-
HbIX NPeanpuUATUN, CTOKa UX C 00paboTaHHbIX XMMUKaTamMu MOSien U NecoB U MNOoTepb
XUOKOro ToMmnuBa nNpu nepeBO3Kax TaHKepamu, MOCTOSIHHO BO3pacTaeT 3arpsi3HeHue
OKeaHOB U MOpen TakuMn BpegHbIMU OS5 XKU3HEOEeATENbHOCTU BELLECTBAMU, Kak HEQTb,
TSDKENbIE MEeTannbl, NecTMunabl, pagnon3oTonsl 1 Ap.

Tokcuyeckme BellecTBa, B HaCTHOCTU OKCUA yrrnepoa, OUOKCKA cepbl, nornagatoT
B MOPCKYI0 BoAy 4yepes3 aTMmocepy. Hanpumep, exerogHo B MupoBon okeaH BMecTe C
aoxagem noctynatT 50 ThiCc. T CBUMHUA, Nonagarowero B BO34yX BMECTE C BbIXMOMHbIMA
razamu OT CUIOBbIX YCTAHOBOK TPAHCMOPTHLIX cucTeM. o BANAHMEM TeYeHUIn 3arpss-
HEHUS1 OYEeHb ObLICTPO PacnpOCTPaHSAKTCHA MO BOOHOMY MPOCTPaHCTBY. BCé ykazaHHoe
NPUBOANUT K TOMY, YTO NOMS 3arpsa3HEHnn opMUPYHOTCA Hanbornee MHTEHCUBHO B NpU-
OpeXHbIX BoAaxX KPYMHbIX MPOMbILLSIEHHbIX LEHTPOB, B paioHax HedpTeqobbluM U UHTEH-
CUBHOIO CYJOXOACTBA, a TakkKe B YCTbSAX MOSTHOBOAHbLIX PEK.

HakonneHHble MHOroneTHME AaHHble O BIUSIHUM PacnpocTpaHeHUsd B okeaHe 3a-
rPA3HAIOLWMX BELLECTB HA MOPCKME OpraHn3Mbl U YenoBeka nokasbiBatoT, YTO Hanbonee
ONacHbIMWU C TOYKN 3PEHUS UX BO3AENCTBUS HA NPUPOLHbIE 3KOCUCTEMbI ABMAOTCS yrie-
BOAOPOAbl, TO €CTb Chbipas HeTb, HEPTENPOAYKTLI, a8 TakkKe XINOPUPOBAHHbLIE YrNeBo-
aoponbl (Hanpumep, NecTULMAbI), TOKCUYHbIE MeTasmbl U paguoakTUBHbIE BELLLECTBa.

PasnuyatoT Tpu rpynnbl NICTOYHUKOB 3arpsisHeHnst MMpoBOro okeaHa:

1. Mopckue — BOeHHble Kopabnu, cyga pasnuyHOro Has3HayYeHus n gpyrme ycra-
HOBKM W YCTPOWCTBA, 3KCMyaTMpyeMblie B MOPCKOW cpeae; TpybonpoBoabl, YCTAaHOBKU U
YCTPOMCTBA, UCMNONb3yeEMbIE NPU pasBeake U pa3paboTke NpUpPOLHbLIX PECYpPCOB MOPCKO-
ro oHa u ero HeAap;

2. HazemHble — pekn, 03€pa M Opyrne BOAHbIE CUCTEMBbI, Kyaa 3arpsasHsome
BeLLlecTBa nonagarT C rPyHTOBbIMW BOAaMM, a Takke B pe3dynbrtaTte cbpocoB CTOYHbLIX U
HarpeTbIX BOA C pa3nnyHbiXx GeperoBbix 06BLEKTOB, 3aXOPOHEHUN PagMOAKTUBHBLIX OTXO-
A0B N Apyrnx ocobo BpeaHbIX BELLECTB;

3. ATMocepHble — pasnnyHble MPOMbILLSIEHHbIE NPeanpuATUSi, TPaHCMNOPTHbIE
cpeactea u gpyrme obbekTbl, OTKy4a MOryT NpoucxoauTb Bbl6pockl B aTMocdepy Bpea-
HbIX ra3000pa3HbIX OTXOO0B.

OcobeHHOCTM 3arpsisHeHnst MOpPCkMX BoA HedTbto. K umncny Hambonee pacnpo-
CTPaHEHHbIX U BpeOHbIX 3arpsa3HAoLLMX BELWECTB OTHOCATCA HedTb, exerogHoe nocTyn-
NIeHne KOTOpPOM B MOPSA M OKeaHbl, No AaHHbIM OOH, gocturaeTt ot WwecTtn Ao CeMn MITH
T. OXunpaetca ganbHEeNWnn pocT 3arpAa3HEHNN HePTbIO U3-3a NOCTOSIHHOIO YBENUYeHns
0b6bEMa eé [obblum, 0COBEHHO C KOHTUHEHTAaNbHOro Wwernbga.

HedTenpoayktsl nonagawdT B MOPCKYH BOAY HENOCPEACTBEHHO B pesyrnbraTte
aBapui 1 cOpoCoB UMM BbIHOCA PEYHBbIMU U FINBHEBBLIMW CTOKAMW U TPYHTOBBLIMY BO4AMMU,
a Takke 13 atMmocdepsl, rnaBHbIM 06pa3oM B cocTaBe aTMOCHEpPHbLIX ocaakos. epBbin
KaHan MocTynfieHns NpMBOAUT K fOKarbHbIM UM PErMOHarbHbIM 3arpsA3HEHUAM MOp-
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CKOW cpefbl, @ BTOPOW — K rnodanbHbIM.

OOHUM M3 OCHOBHbIX MCTOYHUKOB HEMTSHbIX 3arpA3HEHN MOPCKOW cpeabl Cry-
XWUT MOPCKOW TPaHCMopT, Npexae BCero TaHkepHbln. B Mype 3agencTBoBaH rMraHTCKUm
TaHKepHbIN GroT oblien BMecTMMocTblo 6onee 120 MnH GPyTTO-PErMCTPOBLIX TOHH —
9TO CBbIlIE TPETU BMECTUMOCTN BCEX MOPCKMX TpaHCMOPTHbIX cpeacTs. Cenyac nnasa-
toT 230 cynos rpysonogabemHocTbio 0T 200 go 700 ThICc. T Kaxgoe. Ho aTo npeacrasnseT
KonoccasnbHy noTeHuuanbHy ornacHocTb ans sogd Muposoro okeaHa. 1o M3BeCTHbIM
OaHHbIM, U3-32 aBapui Ha TaHKepax B MOPSA M OKeaHbl MOCTynaeT NpMMepHO NATb Npo-
LEeHTOB BCen nepeBo3nmon HedTu. NogcumtaHo, 4yto ecnm 200 Thic. T HeddT NonageT B
Bantuinckoe mope, To oHO ByaeT npeBpaLleHo B GMONOrMYEeCcKyto MyCTbIHIO.

OrpomMHOe Konun4ecTBO HedTM nonagaeT B Mope B pesynbTate cbpoca C Ccynos
NMPOMBbIBOYHbIX, BanNMacTHbIX U NbANbHbLIX (TPIOMHBIX) BOA, @ Takke NoTepb Npu Norpyske
N pasrpyske TaHkepoB. [10 3TUM NpUYMHaM B MOPSIX U OKeaHax eXerogHO oKasblBaeTCs
OKOMO TPEX MNH T HedTU. [pn 3TOM B OCHOBHOM 3arpAs3HAITCS TEPpUTOPUN NOPTOB,
NPMNOPTOBbIE aKBaTOPUU, NMPUBPEXHbIE PaOHbl U PANOHbI MHTEHCUBHOIO Cy4OXOACTBA.

B Hauvane TpeTbero Tbica4eneTus NoAaBoAHble CKBaXuHbl 6yayT aasate 50% fo-
ObiBaemon B mupe HedpTtu. Npn Mopckon HepTeaobbiie BO3MOXHO 3arpsi3HEHME MOp-
CKOW cpeabl BCreAcTBME aBapuil, a Takke Menkux yteyek HedTu (oueHmBaembix B 0,1
MIAH T exerogHo). O4eBUOHO, YTO 3TOT UCTOYHUK NPeAcTaBnaeT OrpPOMHYI0 NOTEeHUnanb-
HYHO OMacHOCTb, MU €ro posfib B OpMMPOBaHNN HEPTAHBIX 3arpsi3HEHUA MOPEN N OKeaHOB
CO BpemMeHeM ByaeT yBenmunBaTtbCs.

NCTOYHNKOM HETAHBbIX 3arpsi3HEHUIN Bopg, criykat 6eperoBasi MPOMbILLNEHHOCTb,
N B NepBylo oyepeab HedpTenepepabatbiBatolime 3aBoAbl. XOTA CTOYHble BOAbI NPO-
MbILUNIEHHbIX NPeanPUATUIA OYMLLAIOTCS, MONMHON OYUCTKM CTOYHbIX BOA OT HE(PTU N Hed-
TENpPOAYKTOB AOCTUYb He yaaéTcd. bonblioe konnyecTtBo HehTENPOLYKTOB NonagaeT B
okeaHunyeckne BaccenHbl U3 atmocdepbl. Hanpumep, osBuratenn BHYTPEHHEro cropa-
HWS, KOTOPbIMU OCHALLEHbl pa3fiMyHble TPaHCMOPTHbIE CPeACcTBa, BblOpachiBalOT B BO3-
ayx B rog 6onee 50 MnH T pasnnyHbIX yrineBo4opoaoB.

Kpome TeXHOreHHbIX UCTOYHMKOB, UMEKTCH U NpupoaHble. EcTecTBeHHbIEe BbIXO-
Abl HedbTM 06pa3yoTCs B MecTax €€ npocavymBaHus N3 HE(PTEHOCHbLIX CIOEB Yepes 3eM-
Hyt0 KOpy. Takune BbIxoabl N3BECTHbI Y 6eperos KOxHon KanndopHun, B MekcnkaHckom m
Mepcuackom 3anueax, Kapmbckom mope. CKOpOCTb NOCTYNnNeHust HedpTU M3 ecTecT-
BEHHbIX BbIXOAOB OBObIYHO HEBENMKa, NO3TOMY Taknm obpa3omM B MOPS U OKeaHbl nona-
AaeT cpaBHUTENbHO HebornbLloe KOMMYECTBO HEMTAHbLIX YrneBOogOPOAOB, a OCHOBHYIO
mMaccy 3arpsasHeHun Muposoro okeaHa (6onee 90 %) NOCTaBnAT UCTOYHUKN aHTPOMO-
FEHHOro NPOUCXOXAEHUS.

Ucnonb3oeaHue npecHbix 800. B 3aBMCUMOCTM OT TOro, Kakmm obpasom uc-
Nonb3yHT BOAHbIE pecypcChbl, BCe OTpacin Hapo4HOro X03aMcTBa nogpa3gensioT Ha aBe
KaTteropuu:

1. Bogononb3oBaTenun — 9TO OTpacsiun, KOTOpble UCMOMb3yT BOAOEMbI ONA pas-
NNYHbIX uenen, Ho 6e3Bo3BpaTHbI Bogo3abop He BeayT. K HAM OTHOCATCSA rmapoaHep-
reTvka, BOOHbIN TPaHCMOPT, pblOHOE XO3AMCTBO, MECTHbIE OpraHbl, UCNONb3yoLme Bogy
AN uenen n Hyxa Hacenexus (cnyx6bl X03s1MCTBEHHO-NMUTLEBOIO NOTPEONEHUS).

2. Bogonotpebutenn — ato oTpacnu, Kotopble 6epyT BOAY U3 BOOOEMOB, NPUYEM
YacTb eé ncnonb3yetca 6e3Bo3BpaTHO. KpynHenwmmmn BogonoTpedbutensaMm aBnsaoTcs
TennoaHepreTmka (ocobeHHo ASC), cenbCkoe XO3ANCTBO, a U3 NPOMbILLIIEHHOCTN — XU-
MUYecKasi U1 meTannypruyeckas.
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Puc. 11 — Knaccugbukauusi npecHbix 800 10 Uesie8oMy Ha3Ha4YeHUr

CoBpeMeHHbIN ropo, C HaceneHMeM OANH MUITFIMOH YenoBeK NoTpebnsaeT B CyTKU
300 Tbic. M° BOAbI, N3 KoTopbIX 75 — 80% npeBpaLLaTCcs B CTOYHbIE BOAbI.
CyuwecTByeT Knaccudukaums npecHbIX BoA Mo LieneBoMy HasdHayeHuto (puc. 11).

YIIPABAEHHE XXHAKHMH OTXOJAMH

YTHAH3aIHA OTXOOOB XHMHYECKOH IIPOMBIIIA€HHOCTH

CxxueaHue. YXugkme otxoabl XMMUYECKOW MPOMBILLIIEHHOCTU, HedbTecoaepKalume
CTOYHbIE BOAbI, PACTBOPUTENN 1 NPOYME BeELLECTBA MOTYT CXKUraTbCs ABYMsi cnocobamm
— B pacrblfIeHHOM COCTOSIHUM U Hafg, croem (nocnegHee NPenMyLLeCTBEHHO AN XUOKUX
roptoYnx OTX040B).

Mpu ghopcyHOYHBLIX criocobax TONNMBO CXKUraeTCs B TOMKax Neyen B pacnbinéx-
HOM COCTOSIHUM B BUAE MenbYallMX Karnerek, KOTOopble XOpOoLO MepeMeLLmBatoTCcsa C
BO3yXOM M CroparT Ha nety. Yewm nydwe yactuubl TONNMBa paccpeoTodeHbl U nepe-
MellaHbl C BO3AyXOM, TEM COBEpLUEHHee npouecc ropeHus. [na pacnbinMBaHusa Tonnm-
Ba B OCHOBHOM MPUMEHSAOTCA DOPCYHKU MapoBble, BO3AYLWHbIE U MexaHu4yeckme. Hau-
Oonee pacnpocTpaHeHHble UX TUMbl paboTarT MO NPUHLMMIY OBLLEN3BECTHBLIX (DOPCYHOK
cuctembl LLyxoBa. Ha puc. 12 npmuBeaéH obwmn sug cdopcyHkm (PPIN) ana pacneinvea-
HWSA XXUOKUX OTXOO0B.

Kngkue npomblieHHbIE OTXO4bl NOAAKTCA MO OCU YCTAHOBKM Yepe3 BeHTusb 1
N pacnbIISITCA NEPBUYHBIM CXXaTbiM BO34yXOM, NOCTynawwmm n3 seHtuna 2. B daken
ropeHnsa No HanpaBneHUo CTPEesSiKU NoAaETCs CxXaTbl BO3OYX.
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CxuraHve HehTEOTXOAOB U APYrMX XXMAKUX FOPHOYMX OTXOAO0B B nevax ¢ opcy-
HOYHbIM pacnbinMBaHWeM ToMnfMBa OBbIYHO OrpaHNYMBaETCs M3-3a BO3MOXHOCTW 3aco-

peHunsa C*)OpcyHOK MHOPOAOHBbIMA MEeXaHN4YEeCKUMU BKITIOYEHUAMU, CPbIBOM FOpPEHUNA 1N3-3a
nonagaHnA Boabl U OPYrMm.
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Puc. 12 — Obwuti 8ud ycmaHO8KU (hopCyHKU Orisi pacribiiueaHusi
XKUOKUX omx0008 8 neyax:
1 — BEHTUNb Ha NMNHUM NOAAYn PacTBoOpa;
2 — BEHTUIb Ha NIMHMM NEPBUYHOIO BO3ayXa; 3 — CTEHKA Neyn

Tepmuyeckoe obesBpexnBaHne Xnakux, TBEpPAbIX, ra3oobpasHbiX, a Takke KOM-
OMHMPOBaHHbLIX CMecen MPOMbILLIIEHHBIX OTXOO0B MOXET OCYLLECTBATLCA UX POpCy-
HOYHbIM pacnblfIMBaHNEM B TOMOYHOM OOBHEME KaMePHbIX MOIOK.

Ha pucyHke nokasaHa cxema Tonku Jlyprn onsa cxumraHnsa ynapeHHoro cynbgmuTHo-
ro weénoka. Pacnbinsgembin npy noMoLLM conen LWENOoK NoaCcyLLIMBaeTCsl U CropaeT B Npo-
TUBOTOKE AbIMOBbIX ra3oB. OTxogswme rasbl 060rpeBatoT NapoBon KoTemn. Tak Kak Lie-
NOK MAOX0 BOCMNSIaMEHSETCS, B TOMKY BBOAAT YronbHyk nbinb. Ha puc. 13 nokasaHa
CXeMa BHYTPEHHEero ycTponcTaa Tonku Jlyprn ans cxuraHus wenoka ¢ yrosisHOM Mbifblo.
B Tono4HoM Kamepe yCTpOeH 3KpaH, BKITHOYEHHBLIM B LUPKYIALMOHHYKO Cxemy kKotna. B
NPOCTPaHCTBO, 06pa3oBaHHOE CTEHKaMM TOMOYHOW Kamepbl U 3KpaHOM, Yepe3 dopcy-
HOYHbIM pacnbinuTesb, NPU NMOMOLLM MeperpeToro napa, BNpbICKMBaeTCcHa LWEnok. Ha-
BCTpeYy CTpye Lénoka 4Yepes conna nogaércs nepBuUYHbIA BO34yX, HEOOXoaUMbIN ANs
npouecca ropeHnd. 3axuraHue LWesoka oCcyLLecTBNAeTCa Npu NoMoLLM ropenkn. Temne-
paTypa TOMOYHOro NPOCTPaHCTBa, B cpeaHeMm, coctasngaet 1300 °C.

TUNNYHLIM NPUMEPOM UUKITOHHOU MOMKU CIYXUT yCTaHOBKa Ans obe3BpexunBa-
HWSA CTOYHbIX BOA (CYNbMUTHBLIX LLEMNOKOB Lenono3HO-0yMaXKHON NPOMBbILLNIEHHOCTH) B
r. Jlopabu (LWseuus). YctaHOBKa COCTOUT M3 BeHTUNSATOopa 1 1 LUMKNOHHOM neyn 2 (puc.
14). B otnnume OT NPSIMOTOYHbIX KOHCTPYKLMIA NOABOASLMI KaHan BEHTUnaTopa ycra-
HOBMEH 34eCb TaHreHumanbHoO K obpasyroLen LMnnHapuyeckon kamepbl neyn. Beixoas-

WM M3 BEHTUNSATOPA BO34YyX NpuobpeTaeT BpallaTenbHoe ABWXKEHWE N NepemellaeTcs
BAOMb LMNMHAPA MO cnvpanu.
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Puc. 13 — Cxema moriku Jlypeu 0518 cxxu2aHusi yrnapeHHo20 CyrbghumHo20 wesioka

B Topue kamepbl npegycmoTpeHa naposas POpCyHKa, Yyepes KOTopylo noj AaBs-
nenvem okono 0,7 Mla pacnbingeTcs wenok. lNpu Bbixoae 13 OPCYHKN LLLENOK CMeLLn-
BaeTCsa C ABMXYLLUMMCS MO cnupanu Bo3gyxoM. Kannu Lwenoka BbICbIXaloT 1 Bocrname-
HAOTCA. HecropeBluMe YyacTuubl 3a CHET LeHTPOobeXHOM cunbl oTbpackiBalOTCS K CTEH-
KaM TOMKW1 B 30HY HanbornbLUen KOHLUEHTpauUn Kucnopoga u Tam 4oropatot.
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Puc. 14 — Cxema yukrnoHHolt morku J1o006u:
1 — BEHTUNATOP; 2 — UMKINOHHAas neyvb
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YBenuyeHve TypOyneHTHOCTM B Kamepe cropaHus aBnsetca 3dEKTUBHbIM
CpeacTBOM ANs yryylleHus NoABoAa OKUCINTENS Npu OONbLUOW KOHLEHTpauuM pacnbl-
NEHHbIX YacTuL U ManbIx KoadduumeHTax n3bbiTka BO3ayxa.

Bosayx, nogasaembl Ha ropeHve, npenBapuTenbHO He nogorpesaeTcs. Beneg-
CTBME 9TOro Temnepartypa y CTEHOK neyu, (pyTepoBaHHbIX MMUHO3EMUCTLIM KMPMNYOM
(60 % AlO3 1 40 % SiO,), HWXKe TemnepaTypbl NnameHn. 3ona yganseTcs B TBEPAOM CO-
CTOSiHUM OauH pa3 B cMeHy. O6bEM neyn Npom3BOAMTENbHOCTBIO 6,3 T/4 ynapeHHoro
Lwénoka cocrtaesnsaet 4,15 M3, AnnHa neyum 3,75 m, gnameTp — 1,2 m.

KpynHoezabapumHasi ycmaHo8Ka 0Ji1s1 Ha0C/10e8020 C)KU2aHUusl 20proYUX om-
Xx0008 C NpuvHyauTenbHOW nogaden Bo3agyxa B 30HY ropeHus bbina CKOHCTpyMpoBaHa B
CLWA (puc. 15).
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Puc. 15 — AMepuKkaHckasi ycmaHo8Kka HalC/10€8020 20PEHUS:

1 — nec4yaHoe ocHOBaHWe; 2 — OHWLLE KaMepbl CropaHus; 3 — Kamepa CropaHus;
4 — BO3[YLLUHbIN 3a30p; 5 — conno; 6 — KONeKkTop; 7 — HarnopHbIN BO34YyX0BOL;
8 — cnom Xnakux otxonos; 9 — BeHTUNATop; 10 — oTBEPCTMSA KnanaHHOW KOPOOKH;
11 — knanaHHas Kopobka; 12 — Hacoc; 13 — nog3eMHbIn TpybonpoBoa
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MpsimoyronbHasi Kamepa cropaHus 3 neyu, pyTepoBaHHasi OrHEYNOPHbIM KUPMuU-
4OM, MMEET 3a30pbl 4 ANA oxnaxneHust e€ Bo3ayxoM. [Huue 2 kamepbl CropaHusl, Tak-
e BbINOSIHEHHOE M3 OrHEeYNOpPHOro KUpNu4ya, HaKMOHEHO K FOpPU3OHTanM U NEeXUT Ha
necyaHoMm ocHoBaHuu 1. B yrnyGnéHHOM 4YacTu KaMepbl pacroriokeHa KranaHHasi Ko-
pobka 11, nmetrowiasi B BepxHen yactu psag oreepctun 10. Hacoc 12 yepes TpybonpoBog
13 coeguHsieTCa C pe3epByapoM XUOKMX OTXOA4OB. BeHTunaTop 9 HanopHbIM BO34yXO-
BOAOM 7 COEAMHEH C KONIEKTOPOM 6, pacrnonoXeHHbIM BOOMb CTEHbl KaMepbl CropaHns
N 3aKaH4YMBaOLLMMCS COMNSOM 5.

B npouecce paboTbl yCTaHOBKM OTXO4bl NOAAIOTCA HACOCOM B KaMepy CropaHus,
roe obpasyeTcsa Criom, NoYTK LENMKOM 3akpbiBalowmm gHuwe neyn. C noMoLLbIo Nierko-
BOCMNJTAMEHSOLLENCS XNOKOCTU (OGEH3MH, KEPOCUH) NOBEPXHOCTbL OTXOA0B MOKMUraeTcs.
B TO e Bpemsa BknioyaeTcs BEHTUNATOP 9; BO3OyX HayMHaeT nocTynaTb B cOmma Kos-
NieKTopa 1 OOCTaBNsAeT KMCopoa B 30HY FOPEHUs, pyTepOBaHHbIE CTEHKU KamMepbl Cro-
paHNA NOCTENEHHO PacKansalTCs U CTAHOBATCA UCTOYHMKOM W3fy4YeHUS, CNOCOOCTBYIO-
LM NCMAPEHUIO NIETYYMX KOMMOHEHTOB CXXUraeMblx 0TXo4o0B. [py npaBuiibHOM perynu-
poBaHMN NOAayvn roproyYMx OTXOAOB W BO34yXa CropaHuMe OTXO4OB MOXeT ObiTb gocTa-
TOYHO MNOSTHbIM.

YCTaHOBKM Takoro Tmna OTHOCUTESNBbHO MPOCTbI, HE TPEBYIT CNOXHOW NpeaBapu-
TenbHOM 06paboTKM OTXOAO0B U MOTYT MPUMEHSATLCA B MeCcTax UX LieHTpanvM3oBaHHOro
ckuraHusa. K HegocTaTkam yCTaHOBOK criedyeT OTHECTUM rpOMO3OKOCTb, a TaKke He-
ynpaBnsemMoCTb NPOLECCOM Mpu BCKUMNAHUN BOAbI NOL CIIOEM XUAKUX OTXOO0B.

Cywka npepgcrtasnseT cobon npouecc yaaneHus Bnarn n3 TBEpAOro unu nacro-
obpa3Horo marepuana nyTém ucnapeHus cogepxallencsa B HEM XUOKOCTU 3a CYET nog-
BEAEHHOro K MaTepuany Tenna. 3T0 TepMUYECKUIA NpoLece, TPeOyoLWwmin 3Ha4YNTENbHbIX
3aTpar Tenna.

CyLika WMpOKO NPUMEHSIETCA B XMMUYECKOW, XMMUKO-papMaLLEBTUYECKON, MULLE-
BOW W ApPYrnx oTpacnsax npomblwnieHHOCTU. OTHOCUTENBHO LUMPOKOE pacnpocTpaHeHne
Cywka nony4ymna B obnactn obpaboTkm ocagka ropoAcKMX CTOYHbIX Bog (6apabaHHbie
CYLUWSIKK, CYyLLKa BO BCTPEYHbIX CTPYsX). [1poueccbl TEpMUYECKOrO yaaneHus Ton YacTtu
BNarn, KOTOPYt HEBO3MOXHO yAanNUTb MeXaHW4YeCKUM NYTEM, MOTryT Takke HauTu npu-
MeHeHne npu obpaboTKe MPOMBILLSIEHHbLIX OTXO40B, KOTOpble HEO6XOAMMO NOLrOTOBUTL
K TPaQHCNOPTUPOBaHUIO 1 AanbHenwen nepepadboTtke (Hanpumep, ranbBaHUYeckme Lwna-
Mbl), @ TaKke npy obpaboTke HEKOTOPbIX OTXOO40B XMMUYECKOMW, MULLLEBON U APYrUX OT-
pacrnen npomblwnneHHoCcTU. Cyllka OCyLeCTBNSAEeTCS KOHBEKTMBHbLIM, KOHTaKTHbIM, pa-
AVaUNOHHBIM U KOMOMHUPOBaHHBIMK criocobamu.

MeToa cywku BbIGUMPaKOT Ha OCHOBE TEXHONOMMYECKUX TpeboBaHMI K BbICYLUMU-
BaeMOMY MPOAYKTY N C YY4ETOM TEXHUKO-IKOHOMUYECKUX nokasaTerien. Npouecc cyukn
OCYLLIECTBMNSAETCH 3a CHET TENNOBOW 3HEPrnn, BoipabaTbiBaeMOW B reHepaTope Tenna.

[eHepaToOpoM Tensia MoryT CnyXuTb NapoBble UKW ras3oBble Kanopudepbl, TOMKK,
paboTtatowme Ha TBEPLAOM, XUOKOM UK razoobpasHOM TONNuBe, UHpaKpacHble n3ny-
yaTenu n reHepaTopbl ANeKTpudeckoro Toka. Beibop reHepaTopa Tenna obbl4HO onpe-
AensieTca CXxeMom U MeTogoM CYLUKWU, pnan4ecknmm CBOMCTBaAMM BbICYLULMBAEMOro Ma-
Tepmana n TpebyembiM pexmmomM cyLiku. MNpu BO3MOXHOCTU LenecoobpasHo NCNosb3o-
BaTb TEMNSIO OTXOASALWMX ra3oB UnnM oTpaboTaHHOro napa, NpyM 3ToM OAHOBPEMEHHO YTU-
NN3NPYIOTCA TENSOBbLIE OTXOAbI.

TunoBble KOHCTPYKUMW CYLUUIOK crneaylowme: wkadHble, KaMepHble, TYHHEmb-
Hble, WaxTHble, NeHToYHble, 6GapabaHHble, BanbLueBble (KOHTAKTHbIE), MHEBMATUYECKNE,
pacnunmearoLme, ¢ KUMALWUM Crioem, BUOPaUMOHHbIE.
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BapabaHHble cywusIKu LWWMPOKO NCMOMb3YTCA B XMMMUYECKOW NMPOMbILLIIEHHOCTY
ANsi CYLUKN CbINy4nX, MENKOKYCKOBbIX M 3€PHUCTbIX MaTepuanoB. B Takux cylimnkax Te-
Nno nepeaaeTcs OT CYLUUINBbHOrO areHTa HenocpeACcTBEHHO BbICyLLMBAaEMOMY maTepuany

BHYTPWU cywimnbHoro 6apabaHa, To ectb B 6apabaHHbIX CylummnKax NPUMEHSIIOT KOHBEK-
TUBHbIN cnocob nepegayn Tenna.

76 5 4 3
Puc. 16 — BHewHul sud u cxema bapabaHHOU CywWUIIKU:
1 — 6apabaH; 2 — pasrpy3oyHas kamepa; 3 — rpynna ponukos; 4 — NpuBoS;
5 — 3yByaTbii BeHel; 6 — onopa ¢ 60KOBbIMW PONMKaMu; 7 — yNrioTHEHWE:
8 — 3arpy3oyHasi kamepa, 9 — 6aHgax; 10 — KOXyX

CyLlecTBYIOT Takke KOHCTPyKLMM BapabaHHbIX CYLLIMMOK, B KOTOPbIX TEMSO nepe-
paetcs yepes oborpeBaemyto CTEHKY. B kayecTBe CylIMMbHOrO areHTa UCnosb3yT BO3-
AyX unu abiMoBble rasbl. bapabaHHble CylWKM He criegyeT OTOXAECTBNATL C APYrUMU
TMNamu CyLUWIOK, Hanpumep TpybyaTbiMM MU LUHEKOBBIMU.

BapabaHHaa cywwunka gns Cywku CbinydyMx maTepuanoB npeacTtaBnget cobou
unnuHgpuyecknin 6apaban 1 ¢ npukpenneHHbiMn K HeMy GaHgaxamn 9, onvparowmmMmcs
Ha rpynnbl PONIMKOB 3 1 NPUBOANMbBIX BO BpalieHue oT npueoda 4 yepes 3ybyaTtbin Be-
Hey 5, yKpennéHHbin Ha 6apabaHe. MowHOCTb anekTpogBuratensa npueoga 6apabaHa
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3aBUCUT OT reOMETPUYECKNX pa3MepOB CyLUUITKKU U konebnetcsa ot 2,5 go 200 kBT. 3y6-
YyaTasa BeHUOoBad napa 3akpbiBaeTca Koxyxom 10.

BapabaH yctaHaBnuBaeTcsi ¢ HEOOMbLUIMM HAKOHOM, KOTOpPbLIN OOycnaBnueaeT
Bpemsi npebbiBaHMs MaTepuana u onpenensieTca aMnupuyeckn unm pacyétom. Oteve-
CTBEHHOM NPOMbILSIEHHOCTBLIO BbINyckaTcsa 6apabaHHble cywunku guametpom 1,0 —
3,5 1 anuHom 6 — 27 M, NPON3BOANTENBHOCTLIO MO ncnapsiemon snare 0,3 — 15,0 /4.

BbicylumBaembli maTepman nogaetcs B 3arpy304Hyto kamepy 8 nutatenem (pwuc.
16, 17), ycTaHOBNEHHbIM Hag Tevykon. MaTepunan noctynaeT Ha NPUEMHO-BMHTOBYIO Ha-
cafky, npusapeHHyto nog yrnom 60°. AnuHa Hacagku ot 700 go 1100 mm B 3aBUCMMOCTU
oT anameTpa bapabaHa. Yncno nonacten Hacagkun — 8—16. MNpnémMHO-BUHTOBOW Hacaa-
KOW MaTtepuan nodaéTcs Ha OCHOBHYH Hacadky. [nsa paBHOMepHOro pacnpeneneHus
BbICYLLMBAEMOro Npoaykta Mexay ABYMS BMOaMuM Hacadok genaetcsa paspbiB oT 50 go
250 mm. MNpu BpaweHun GapabaHa nonactu Hacagkyu noaxeaTbiBalOT MaTepuan, NoaHK-
MalT ero n copacbiBaoT. B 3T0 Bpems NpoaykT NpoayBaeTCcs CyLUUNbHbIM areHTOM U
BbICyLUMBaeTCs. 3a CYET ycTaHOBKM BapabaHa nog HEBGOMNbLUMM HaKMOHOM (4o 6°) maTe-
punan nocTeneHHo nepenBuUraeTcs K pasrpy304HoOn kamepe 2.
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Puc. 17 — YcmaHoska ¢ bapabaHHOU rneybio:
1 — ouncTka rasos; 2 — Tpyba; 3 — kamepa goxuraHuns; 4 — bapabas;
5 — nogaya oTxoaoB; 6 — Wrnak

CywunbHbIn areHT n maTepuan B 6apabaHe OBMXKYTCS OTHOCUTENBHO ApYr Apyra
NPSIMOTOKOM MM MPOTUBOTOKOM. BO M30exaHue yHoca BbICYLUMBAEMOro MNpoAyKTa B
NepBOM CryyYae CKOpPOCTb rasa He [OSkHa npesblwaTb Tpéx m/c. O6bém bGapabaHa 3a-
nonHsetcs matepuanom Ha 20 %.

Cywunku ¢ kunswum crsioem. K cylumnkam KOHBEKTUBHOIO TUMa OTHOCSTCS CY-
LUMIKK C TaK Ha3blBaeMbIM KUMSALMM, UM NCEBAOCKMKEHHbIM, crioem (puc. 18). Nx wn-
POKO MPUMEHSIOT B XMMUYECKON NPOMbILLINIEHHOCTU A4S CYLLKN 3€PHUCTbLIX, CbiMy4yunx, a B
psiae cnyyYaeB M nactoobpasHbix MaTepuanoB. [1pogomKNTENbHOCTL CYLLKM MaTepuana
B KMNSILLEM Crnoe pe3ko cokpawjaeTcs. [penmywectBa aToro cnocoba CyLliku 3akroya-
l0TCS B UHTEHCMBHOM MepemelLvBaHuM TBEPAbIX YacTuL, U TENNOHOCUTENS, B GonbLuen
nnowaan noBepxHOCTM KOHTakTa das, a Takke B NMPOCTOTE KOHCTPYKLUMUUN CYLLMITKN.

Mpn nogade BO3gyxa Yepe3 CrOWM 3epHUCTOrO MaTtepuarna CHU3y nocnegHui
dunbTpyeTcs. C NOBbILLEHNEM CKOPOCTU rasa yBenuuMBaeTCsl JaBlEHME HA YacTULbl U
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NPW OOCTMXKEHUWN KPUTUYECKOW CKOPOCTU (CKOPOCTb MCEBOOCKWKEHWS) YaCcTULbl NOAHU-
MatoTCsl ¥ XaoTUYECKU LMPKYNUpYtoT B crnoe. Mpy 3Tom nepenaj AaBneHuii B crnoe npak-
TUYECKM CTAHOBUTCS NOCTOSIHHBIM. C AanbHENLNMM POCTOM CKOPOCTM ra3a YacTuLbl Bbl-
HOCATCS U3 cnos YacTul, (MHEBMOTPAHCMOPT).

B cocTosiHUM NCEBAOOXMXEHUS YacTuLbl TBEPAOro MaTepuana MHTEHCUMBHO ne-
pemMeLLnBaloTCsi B Croe, B pe3ynbTaTe Yero yBenMumMBaeTcsl Nnowaab NoBEPXHOCTU KOH-
TakTa a3, a TemnepaTypbl U KOHLEHTPaLMN BO BCEM 00bEMe BblpaBHUBAKOTCS.

B amwmocdrepy

Mamepuan

4. O

a) -
1 I:> A . J BelcyweHHbLU
: Y =\ g mamepuan

% > Kondencam
Bosdyx 2 ‘

Puc. 18 — Cxema 0OHOKaMepHOU CYWUsIKU C KUMAWUm CII0eM:
1 — Bo3gyxoayBka; 2 — Tornka; 3 — Ccywunka; 4 — 3arpy3o4yHoe YCTPOUCTBO;
5 — gbIMococ; 6 — UMKIMOH; 7 — 3aTBOP; 8 — KOHBENepP

CKOpOCTb MpOLIEeCCOB NMpU 3TOM Pe3Ko Bo3pactaeT. Takmm obpa3om, UcnonbL3oBa-
HWe KMNALWero cnos Ans CyWwKn matepuanoB Mo3BosiseT 4obutbcs €€ paBHOMEPHOCTU
NPy BbICOKOW MHTEHCUBHOCTM npoLecca.

B cywwunkax ¢ KMnswum crioem obblYHO CyluaT NPOAYKT C pasMepamun 3€peH OT
0,1 po 5,0 mm. Kak npaBuno, 9Tu CYLUWUIKMA OTNIMYAOTCA BbICOKON HaAEXHOCTbI. OHM
MoryT paboTaTb Kak XONOAWUNbHUKN ONs NPOAYKTOB B MOTOKE XonogHoro so3gyxa. Cy-
LWMMKN C KUNALMM CITIOEM AENATCHA NO TEXHONOrMYECKOMY Ha3Ha4YeHWo Ha nepuoguye-
CKne, NoNyHenpepbiBHbIE U HEMPEPbIBHLIE.

PacnbinumenbHbie cywunku. Cylwika pacnbifieHNEM LUMPOKO NPUMEHSIETCSA A1S
00e3BOXMBaAHNA KOHLIEHTPUPOBAHHbLIX PAacTBOPOB BELLECTB, B pe3yfbTaTe Yero rotoBbii
NPOAYKT norny4yaeTcs B BMAE NOpoLUKa unu rpadyn. Npu aTom matepuan, nognexaiwinn
BbICYLUMBAHWIO, pacnblfiMBaeTCs B CYLUUIIbHOW Kamepe npu noMoLm crneumanbHbiX npu-
cnocobneHnn. Bcreactene obpasoBaHWA Kanenb nnowagb NoBepxXHOCTU MaTepuana
pe3ko Bo3pacTaerT. [1pn 3ToM cyLika NPONCXOAUT MIHOBEHHO.

B ka4yecTBe CyLIMNBbHOrO areHTa UCNonb3yT ropaYMii BO3ayX, AbIMOBbIE U NHEPT-
Hble rasbl. [py cywke pacnblifieHneM matepuarn He neperpeBaeTcs U TemnepaTypa Ha
NoBepPXHOCTM 00bIMHO B npegenax 60—-70°C. 310 oObsACHAETCA TeEM, YTO NpU MarnbIx
pasmepax YacTtuy, (4o 4—5 MKM) ncnapeHune ngét odeHb BbICTPO, 1 MaTepuan He ycnesaeT
HarpeTbCs 3a TO BpPeMs, MoKa YacTuua COnpukacaeTcsl C ropsyMMuy rasamuv, MMerLmMm
Temnepatypy oo 1200 °C. HecmoTpsi Ha TO 4TO Bpems cywku coctasndetr 15-30 c,
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NOBEPXHOCTb MaTepuarna He nepecbixaeT. BoamoxHa cylika 1 XornogHbIM TeNnoHocuTe-
nem, Korga pacnunvBaemblii HarpeTblid MaTepuan BbICYLUMBAETCS B TOKE XOJIOAHOro
BO34yxa 1 ocefaeT yxe B Buae TBEPAbIX YacTuL.

Bosayx Bo3gyxoayskol 1 nogaeTtcs B cylwmnbHyo kamepy 3. Mpoxogut B Tenno-
0bMeHHUK 2. HarpeB MoXeT ObiTb MapoBbIM, ra3oBbiM, LEHTPUYECKMM; BMECTO BO3ayXa
MOTryT MCMONb30BaTbCS AbIMOBbIE ra3bl. B kamepe ropsunii raz BCTpeyaeTcs ¢ Kannsmm
NPOAYKTa, PachbIfIEHHOro C MOMOLLLIO pacnbINUTENBHOrO Aucka 4, ra3 oTcacbiBaeTcs
AbIMOCOCOM 5, Npoxoas NpeaBapuUTenibHO Yepe3 UMKIOH 6, 1 BbiOpackiBaeTcs B aTMO-
chepy. B kayecTBe ocaguTenbHbIX YCTPOWCTB MCMOSMb3YHOTCH LMKIOHbLI, pyKaBHbIE
dunbTpbl MM opollaemble ckpybbepbl. PacnbineHne ocyLeCTBNSETCS MpU MOMOLLM
BpaLLaloLLMXCA ANCKOB, MEXaHUYECKUX UITN MHEBMATUYECKMX (DOPCYHOK.

3 4 Pacmeop

Bo3dyx

Cyxoii npodyxm
Puc. 19 — Obwas cxema pacrbsiiumersibHoU CywuribHOU yCmaHO8KU:

1 — Bo3gyxoayBKa; 2 — TENNTO0OMEHHUK; 3 — CyLUUITbHAs Kamepa;
4 — pacnblNUTENbHbIN ANCK; 5 — ABIMOCOC; 6 — LIMKITOH

HepocTaTku pacnbinnTenbHbIX CYLLUIIOK CAeaytoLne:

» OTCYTCTBME LMPKYNALUN TENNOHOCUTENS, YTO NPMBOAMT K NOBbILUEHHOMY pac-
X04y 3NeKTPOIHEPInK;

» TPOMO3OKOCTb KOHCTPYKUUKM, 6onbLume rabapuTbl;

» CNOXHOCTb pacnbifIMBaOLNX 1 MblNeynaBnmMBatoLLnX YCTPOUCTB;

» CpPaBHUTENbHO BbICOKAA CTOMMOCTb CYLLMIIKN.

HecmoTps Ha nepeyncneHHble HegocTaTkn, 0b6nacTb NPUMEHEHUsT pacnblnnTenb-
HbIX CYLUMITOK HEMPEPbLIBHO pacLLUMpsieTcs.

MexaHHYECKOE 00€3BOKHBaAHHE OoCaaKoOB
IIPOMBIILIIAC€HHBIX CTOYHBIX BOLI

B npouecce ouncTtku cTouHbIX Bog obpasytoTcs ocagku (puc. 20), 06bEM KOTOPbIX
coctaBnseT ot 0,5 no 1,0 % obbéMa CTOYHbIX BOA AN CTAHLMN COBMECTHOM OYUCTKU
ObITOBbIX 1N NPON3BOACTBEHHbLIX CTOYHbIX BoA M OoT 10 o 30 % — onga nokanbHbIX OYMCT-
HbIX COOPYXXEHMWI. YCIOBHO OCagkm MOXHO pasfennTb Ha TP OCHOBHbIE KaTeropum —
MUHeparnbHble OCaaKn, OpraHn4eckne ocagkm U n3bbIToUHbIE akTUBHbIE Unbl. OCHOBHLIE
3ajaym COBPEMEHHON TEXHOMNOrMm obpaboTKM COCTOAT B YMEHbLUEHUN X OOBbEMA U B
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nocnegywowemMm npespalieHnn B 6e3BpeaHbl MPOAYKT, HE BbI3blBAOWNN 3arpsa3HEeHNs
OKpy>KatoLLlen cpeabl.

MexaHunyeckoe 06e3BOXMBaHME OCaAKOB NPOMCTOKOB MOXET NPOU3BOAUTLCS AKC-
TEHCMBHBLIMU N MHTEHCUMBHBLIMU MeTodaMWn. OKCTEHCUMBHbIE METOAbl OCYLLECTBASITCA B
pasfiMyHOro poga YnrnoTHUTENSX, MHTEHCUBHOE 0Oe3BOXMBaHME U CrylleHne npou3Bo-
AUTCS NPy NOMOLLUN OUNBbTPOBAHUS, LLEHTPUMYrMPOBaHNS NNU TMAPO-LMKIOHUPOBAHUS.

dunbTpoBaHMe npeacTaBnsaeT cobon npouecc oTaeneHus TBEPAbIX BELEeCTB OT
XNOKOCTU, NPOUCXOLALLMA NPU Pa3HOCTU AaBneHnn Hag ounbTpylowen cpeaon n nog
Hen. [Ins 06e3BOXMBaAHNA 0CaAKOB M LWIAaMOB 0ObIYHO UCMOMNb3YHT BaKyyM-(OuUnbTpbl U
JunbTp-npeccbl. PuUNbTPyOLLEA Cpeaon Ha unbTpax aBnseTca unbTpoBarbHas
TKaHb M CrOW ocajka, NpununarLWwmim K TkaHn n obpasyowmi B npouecce punbTpoBa-
HUSA OOMNOMNHUTENBHO (PUNBTPYIOLWLMIA BCMOMOraTenbHbIN COW, KOTOPbIA COBCTBEHHO U
obecneunBaeT 3agepXaHue Menbyanwmx Yactuy cycneHsun. 1o mepe yBenuvyeHus
cnos pornb (uUnbTpyloLWen neperopoakn (TKaHW) CBOOAMTCS NUWb K MOAAEPXKaHUIO
PUNbTPYHOLLLErO BCMIOMOraTenbHOro Cros.

OCAIOK
Ynnomuenue E> Cmabunusayus
:> Kou&uguouupaeauue <“:|——-
: s Obeseoxcusanue
,:> Tepmuuecrasn
obpabomxa {}
Auxeudayus LE:> Ymunusayus

Puc. 20 — Obwas cxema obpabomku ocadko8 CmMOYHbIX 800

PUNbTPYEMOCTb CYCNEeH3UN xapakTepuayeTcsa yaenbHbIM COnpoTUBrEHNneM ocaa-
ka. B gaHHOM cnyyae nog ocagkom MMeeTCsl B BUAY Croun Keka (Crov TBépAablX YacTul,
OCTalLLUMNCA Ha (unbTpyloLLEen NOBEPXHOCTU nocne dunbTpauum CycneHsumn), otna-
ratoierocst Ha unbTpoBasribHOMN neperopogke npu PUNbTPOBaHUN CYCNEH3UN.

YaenbHbIM CONPOTUBMEHNEM OCajKa Ha3blBaeTCH CONPOTUBNEHNE eOMHULbI Mac-
Cbl TBEpAoKn basbl, OTNararwLlenca Ha eguHuLe nnowaan punetpa npyu punbTpoBaHUU
No4 NOCTOSAHHLIM AAaBMEHNEM CYCNeH3uun, BA3KOCTb XUAOKOM (pa3bl KOTOPOW paBHa ean-
HUUe.

Bakyym-cpunbmp co cxogamm nosioTHOM COCTOUT M3 FOPU3OHTaNbHO pacnorno-
XXEHHOro uunuHgpuyeckoro nosioro 6apabana 9, 4actnyHo (Ha 35—40 %) NOrpy>KEHHOro
B KOpbITO 8 ¢ hunbTpyemon cycneHsmen (puc. 21). PasgenéHHblni BHYTPU Ha U30Mpo-
BaHHble cekumn 6apabaH BpallaeTcsa Ha Bany, OAMH KOHeL, KOTOPOro COeAUMHEH C anek-
TPONpMBOAOM, a ApYron uMmeeT pacnpegenurtensHyto ronoeky 10. HasHaveHne nocnegn-
Hen 3akn4yaeTca B nooyepeaHoM coobuieHnmn oTaenbHbix cekum 6apabaHa ¢ BakyyMm-
HOM M HanopHou nuHusamMu. MNpu BpaweHun GapabaHa YacTb ero NOBEPXHOCTU MOrpyxe-
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Ha B HaxogsLyrcs B KopbiTe 8 cycrneH3unto. dunbTpaTt nog 4ENCTBMEM Bakyyma MpoOXo-
ANT Yepes (hunbTpoBanbHy TKaHb cekunn 6apabaHa n otBoanTCA HapyxXy. Kek, 3agep-
)XaHHbIN Ha PUNbTPOBaNbHOW NEeHTe, NOACYLUIMBAETCA NPy NOMOLLM Bakyyma u oTayBa-
eTCs CKaTblM BO3QYXOM.

dunbTpoBanbHasa TkaHb 1 npu BpaweHun 6apabaHa cxoanT Ha CUCTEMY POSNKOB
4, 3 1 2. Npun NpoxoxaeHnn e€ vyepes pasrpy3oUHbIN PonuK 4, kek OTAENSETCA OT TKaHU
N CHUMaeTCca HOXOM 5. [Mpu 3TOM NPOUCXOANT OQHOBPEMEHHAA OTAYBKA KEKa U 0YMcTKa
TKaHW CXaTbiM BO34YXOM, NodatolmMmcs B nonbin ponuk 4. MNpun ABMXEHUM TKaHU OT po-
nnKa 4 K HaTSHKHOMY M BO3BPATHOMY pofnnkam 3 U 2 NpoMcxoguT nNpombiBKka eé ¢ obenx
CTOPOH BOOOW, nogarolencs noa gaesneHnemM n3 Hacagok 11. Ponukn 3 n 2 camoycTta-
HaBnuBawLwuecs, bnarogaps yemy TkaHb Ha 6apabaHe Bcerfa HaTsHyTa OOMMKHbIM 06-
pasom. [pn HegocTaTOYHOM pereHepauumn (punbTpoBanbHOW TKaHW B pa3bpbi3rnBato-
LLIYIO CUCTEMY BMECTO BOAbl MOXET NofaBaTbCHa MHIMOMPOBaHHAsA consiHasa KucnoTa.

Puc. 21 — BHewHul 8ud u cxema sakyym-cpusnbmpa
C HerpepbIsHOU peceHepayuel unbmposasibHOU MKaHU:
1 — punbTpoBanbHasa TKaHb; 2 — BO3BPATHbIM PONUK; 3 — HATSXKHOM POSUK:
4 — pa3rpy3o4HbIi ponukK; 5 — HOX ANst cbema keka; 6 — xenob NpoMbIBHOM BOAbI;
7 — 0TBO[, MPOMBIBHOM BOAbI: 8 — KOPLITO unbTpa; 9 — 6bapabaH punbTpa;
10 — pacnpegenuTtenbHas ronoska; 11 — Tpybbl ¢ Hacagkamu Ans NPOMbIBKM TKaHW

lpecc-punbmpbl. OgHUM U3 pacrnpoOCTPaHEHHbLIX YCTPOUCTB ASis 06e3BoXnBa-
HUS ocafgkoB siBNsieTca unbTp-npecc (puc. 22). [Ana atux uenen Hanbonee LUIMPOKO
NPUMEHSIOT paMHble N KaMepHble PUNbTP-NPecchbl U NEHTOYHblE UnbTp-npecchl. N3
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BCEX M3BECTHbIX MEeXaHU4YeCKNMX 0BEe3BOXMBAOLNX YCTPOUCTB (uUNbTp-Npecchbl garT
0cafjoK C CaMOMN HU3KOW BIIaXXHOCTbIO.

OB6blYHbIN UNbTP-NPEcc C BePTUKANbHBIMU pamaMn COCTOUT U3 YepenyroLmnxcs
NAUT U paM OAMHAKOBbLIX PasMepoB, onuparLmxcs 60KOBbIMU pyykaMy Ha ABe naparn-
nenbHble Hanpasnswowme. Mexagy conpukacarWmMMUca NOBEPXHOCTAMUM MAUT U pam

MMEeLoTCS TKaHeBble PUNbTPOBArbHbIE NEPErOPOAKM.

PaMbl U MNUTbI MOTYT BbINOMHATLCA U3 NNAacTMacchl, NOAMNPOonNueHa, NONNBUHK-
nvuaeHdTOpPMAA MM MeTanna: ceporo YyryHa, ctanu, NerMpoBaHHON CTanun Unu antomu-
HWeBOro cnnasa. YNroTHEHME paM M MAMT OCYLLECTBISIETCS KPOMKaMU (OUNbTpOBanb-
HbIX NeperopoAok. Pambl 1 NnnTbl B Npouecce uibTpauumn caBuratoTcsl B O4HO Lienoe
NpU NOMOLUM 3anoOpHOM MNUTbI K HENnoABWXKHOW nnuTe. dunbTpyemasi CycneHaus u
dunbTpaT NOABOAATCA B HaMNpaBrieHUsIX, ykasdaHHbIX cTpenkaMu. Mo oKoHYaHun unbT-
pauun pambl aBTOMaTUYECKM pa3aBUratoTcsi, Kek nagaeT BHU3 U OTBOAUTCS OT chunbTpa
TPaHCMNopPTEPOM.

Kuodrxuii omxoo
/6
; 1] 54 3 2

I

Puc. 22 — Cxema ¢unbmp-npecca:.
1 — punbTpyoWKMeE NNUTLL: 2 — CTAXKKA; 3 — BEPXHASA YNOpHas NnnTa;
4 — xonnekTop 0TBOAA; 5 — KONNEKTop nogayu,
6 — HaTAKHOE YCTPOUCTBO; 7 — PUNbTpoBarbHasa TKaHb:
8 — npuBoOg NepenBmxXeHNsa TkaHu; 9 — kamepa pereHepaumn; 10 — Teuka;
11 — HWXKHAS onopHas NnuTa: 12 — aNeKTPOMEXaHUYECKUN 3aXKNM;
13 — HaxXuMHaga nnuTa; 14 — ponukun; 15 — HOX AnAa CHATUA ocadka
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MNoa yeHmpughyaupogaHuem NOHUMaIOT pasfeneHne HeoaHOPOAHbIX a3 npu
nomoLmn LeHTpobexHbIx cun. OHO ocyllecTBNAeTCca B annapatax, Ha3blBaeMblX LIEH-
Tpudyramu.

LleHTnpndyrmposaHme cycneHsum u wnamoB NponsBoauTCs AByMs metogamu. B
NepBOM criydae LEeHTpUyrmpoBaHue BbINOMHAETCS B POTOpax, MMEHLWMX CrSIOLWHY
CTEHKY, BO BTOPOM — nepdopupoBaHHyto. LleHTpudyrupoBaHme B nepdopupoBaHHbIX
poTopax SIBMSIETCA NPOoLecCcoM, OTAerbHblE 3NIEMEHTbI KOTOPOro CXOAHbI C (hunbTpaym-
e 1 NpeccoBaHMEM LUaMOB.

Mo npuHUMNy OEeNCTBUA LEeHTpUdyYru AenaTcsa Ha: ocaguTenbHble U (OUnbTpylo-
Line, Nepnoamyeckoro N HenpepbIBHOro AeNCTBUS.

[Ona 06e3BOXMBaAHUSA MPOMBbILLUNEHHbLIX M ObITOBBIX OCAAKOB CTOYHbIX BOAg B Poc-
cun 1 3a pybexxoMm NpPenmMyLLeCTBEHHO UCMOMNb3YTCA BepTUKalbHble OcaguTenbHbIe
LEeHTPUGYrn Nepuoanyeckoro AeNCTBUS U rOPU3OHTarnbHble ocaguTenbHble LeHTpUdyrn
HenpepbIBHOrO LENCTBUSA CO LLUHEKOBOW BbIrPY3KOW Ocazka.

[na 06e3BoXMBaHNA OCadKOB CTOYHbIX BOA Hamboree noaxogswmmun criyxat He-
NPepbIBHO OEUCTBYIOLLUME TOPU3OHTalbHbIE LEHTPUMPYrKM CO LLIHEKOBOM BbIFPY3KOW Ocanka
Tuna «OrlWy». MpuHuunmuanesHoe yCTPONCTBO LIEHTPUPYIM Takoro Tvna nokasaHo Ha puc. 23.

O6e3BoxunBaeMbIi ocagok nogaércs no Tpybe 1 nonoro wHeka 2 1 Yyepes oTBep-
cTne 3 nocTynaeT B NPUEMHYIO Kamepy poTopa 4. bonee KpynHble N TEHKENbIe YacTuLbl
ocajka nop AencTBMEM LIEHTPOBEXHOM CUMbl OTXKUMAKOTCA K BHYTPEHHEN MOBEPXHOCTU
poTopa, NepemMeLLarnTCs LUHEKOM M BbIrpyXatoTcsa yepes okHa 8 B Tpyby-OyHkep 7. dyrat
(dbunbTpaT) Yepes cnuBHbIE OTBEPCTUSA 5 BbITEKAET B CNuBHY Tpyby 6. Perynupys pac-
CTOSIHME MeXOYy HapY>XHbIMW KPOMKaMU CIMBHbLIX OTBEPCTUN 5, HasbiBaeMoe «auamerT-
pOM crniMBay, B onpedenéHHbIX npeaenax MOXHO M3MEHATb KavyecTBo ¢hyrata u o6e3Bo-
XXEeHHOro ocagka.

LLIHek 1 poTop ueHTpudyrn NPUBOAATCHA BO BpalleHUe OT anekTpoasuraTens ye-
pe3 KNMHopeMeHHylo nepegadvy. LLHek BpalwiaeTcs B Ty e CTOPOHY, YTO U pOTOp, He-
CKOSbKO OTCTaBasi OT Hero, 3a CYET Yero U NPoMCXOAUT OTHOCUTESbHOE NnepemeLleHne
ocajika No CTeHKaMm poTopa K pa3rpy304HoOMy OyHKepy 7.

HepoctaTkoM LUHEKOBbLIX OCaaUTENbHbIX LEeHTpUMyr cuntaeTcss abpasmBHbIA U3-
HOC MOBEPXHOCTEN LUHEeKa B pe3yrbTaTe pa3HOCTM YacTOThbl BpaLLeHNS LWHeKa B poTope,
4YTO O0CODEHHO nMposaBnAeTCs Npu 06e3BOXMBaAHMMN BbICOKOMUHEPANM30BaHHbLIX OCaAKOB
MPOMBILLUNEHHbLIX CTOYHbLIX BOA. HO, B HacTosiwee BpeMs UMEKTCA KOHCTPYKUMU LEeH-
Tpndyr ¢ N3HOCOYCTONYMBLIMU POTOPaMMI, YTO JOCTUrAeTCs YNPOYHEHMEM KPOMOK LUHE-
Ka, conpuKacarwmuxca ¢ abpasmBHbIM 0CagKoM, crneumanbHbIMU CMEHHBbIMW HacagKkamm
N3 TBEPAbIX CNSIABOB METaniokepaMmnyecknx maTepunanos.
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Puc. 23 — nniocmpauus u cxema ycmpotcmea ueHmpugyau WHeKo8o20 muna:.
1 — Tpyba nogaym ocagka; 2 — nonbIn LWHEK; 3 — NPOXoAHble OTBEPCTUS; 4 — POTOP;
5 — cnuBHble 0TBEPCTUS 6 — crnvBHast Tpyba; 7 — pasrpy304HbIn ByHKep

OYHCTKA CTOYHBIX BOL

BbloenstoT ABa OCHOBHbIX MyTW OYMUCTKM CTOYHbIX BOA: pa3baBneHne CTOYHbIX BO4,
N OYUCTKa MX OT 3arps3HeHuin. PasbasneHne npegcraBnseT cobon nannnaTuBHyO Mepy,
KOTOpas He NUKBMAMPYET BO3OENCTBUS CTOMYHbIX BOA, a NUWb ocrnabnseT ero Ha no-
KanbHOM y4yacTke Bogoéma. OCHOBHOM MyTb — OYMCTKA CTOYHbIX BOA OT 3arpsi3HEHNIA.
MeToabl OYMCTKM NPOM3BOACTBEHHbLIX U ObITOBLIX BOA MOXHO MOApasgenntb Ha cne-
aylowme rpynnbl: MexaHu4eckme, U3nKo-XmMmuyeckne, Xxmummyeckmne, bruonornveckme u
Tepmuyeckue (puc. 24). o cBoen cyTn 3T MeToAdbl MOryT ObiTb peKkynepauMoHHbIMU U
AEeCTpPYKTUBHbIMU. [lepBble NpeaycMmaTpuBaloT U3BNEYEHNE U3 CTOYHbLIX BOA BCEX LIEH-
HbIX BELLECTB M NOCMeayloLlyo nx nepepaboTKy, a BTOpble — paspyLlUeHMe 3arpsi3Hsio-
LLIMX BELLECTB MYTEM MX OKUCIEHUS UMM BOCCTAHOBIIEHUS, B pe3ynbTaTe 4Yero obpasyoT-
CS rasbl N OCaaKW.

B koMnnekc OYMCTHbLIX COOPYXEHWI, Kak NpaBuIio, BXOOAT COOPYXEHUS MexaHu-
Yyeckon ouncTkn (puc. 25). B 3aBnucumoctn ot TpebyeMomn CTeneHn OYUCTKU OHU MOryT

OONOJTHATbCA COOPYXEHUAMU, rae NMPpUMEHATCA apyrne rpynrbl O4UCTKU, a MpU bonee
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BbICOKMX TPpebOBaHUAX B COCTaAB OYMCTHBLIX COOPYXEHUI BKMOYAKOTCA COOPYXEHUS Tny-
b6okon oumncTtku. MNepen cbpocom B BOAOEM OYMLLEHHBIE CTOYHbIE BOAblI 06e33apaxuBa-
toTca. OBpasyloWnncs Ha BCeX CTaansax OYMCTKM 0cadok unm n3bbltoyHas buomacca no-
CTynaeT Ha coopyxeHust o obpaboTke ocagka. OumLleHHbIE CTOYHbIE BOAbI MOMYT Ha-
NpaBnATbCA B 0OOPOTHbIE CUCTEMBbI BOAOOGECNeYeHN NPOMbILLNEHHbLIX NPeanpuaTUi,
Ha CEnbCKOXO3SIMCTBEHHbIE HYXObl UMK cbpacbkiBaTbcs B BOA0EM. ObpaboTaHHbIM oca-
AO0K MOXET yTUNM3MpPOoBaTbCs, YHUUTOXATbCA NN CKNaanpoBaTbCS.

METOZAbI OYHCTKH CTOYHbBIX BOJ

OmcmaueseaHue
-E> Mexanuueckue -|:> Ipoyeskueanue
dunvmposaHue
ITenmpudcyzuposarue

Koazynayusn
dnomayun
HoHHblii 06MeH
Arxecmparxyun

Copbuun
‘E> dusuro-xumuuecKue Pexmugpurxayus

Hduecmunnayus
Hesodopauusn
O6pammueltii ocmoc
AnexcmpoxumuuecKue

Heiimpanusayus

Aspauusn
'ED' Xumuuecxue Bapbamupoeanue
OsonupoeaHue

XnopupoeaHue

_E> " Buonozuuecrxoe pasnoixceHue

'[> - Buonozuueckue - Buoxumuuecrxoe oxucneHue

'|:> Tepmuuecrkue

Puc. 24 — Knaccugbukayus Memodo8 3auiumbl 800HbIX 06BEKMO8
0m 3aegpsi3HeHUs1 CMOYHbIMU 800amMu
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Puc. 25 — Obwas cxema o4UCMKU CMOYHbIX 800:

1 — HeoOpaboTaHHble CTOYHbIE BOAbI; 2 — YCTPOWUCTBO ANS perynmpoBaHust cocTaBa
N pacxoda CTOYHbIX BOA; 3 — COOPYXEHNSA TEXHUYECKON OUUCTKU; 4 — COOPY>KEHUS
APYrUX rpynn O4YMCTKK; 5 — COOPYXEHUS rNyBOoKOM OYMCTKU; 6 — COOPYKEHNS
no obessapaxxnBaHO CTOYHbIX BOA; 7 — 0cadok unm n3bbiToyHas bmomacca;

8 — OuMLLEeHHble CTOYHbIE BOAbI; 9 — coopyKeHus no obpaboTke ocaaka;

10 — o6paboTaHHbIN 0OCagokK
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Mepen nogayven CTOUHbIX BO4 HA MEXAHUYECKYD OYUCTKY MX MOTyT HanpasnsATb B
YCTPOWCTBA, KOTOPbIE PEerynMpytoT COCTaB M pacxof CTOYHbIX BOA. OTO 0OYCNoBREHO
TEeM, YTO COCTaB CTOYHbIX BOA U MX OOBLEM (B pesynbTaTe 3annoBbiX BbIGPOCOB), OCO-
BGeHHO ONns NPOMbILWNEHHbBIX NPEAnPUSTUN, 3HAYNTENBHO U3MEHSETCA B TEYEHUE CYTOK.
K Taknm ycTponctBam OTHOCAT ycpedHumesu, KoTopble Nnbo anddepeHumpyoT NOToK
CTOYHbIX BOA, NMMBO MHTEHCMBHO NepemMeLunBatoT OTAeNbHbIE NOTOKN UX. B KOHCTPYKTUB-
HOM OTHOLUEHUWN YyCcpeaHuTenu npeacTaBnsAlT cobon xene3obeToHHble pes3epByapbl
NPAMOYronibHON oopMbl B NfiaHe, Npu 3TOM B NEPBOM Cllydae OH COCTOMUT U3 YeTbIpEX-
LIEeCTM napanfiesibHo pacnonoXeHHbIX KOPUOoPOB, B KOTOPbIE NOCTYNaeT CTOYHasi BOAa.
OhbekT ycpeaHeHna AoCTUraeTcs pasHbiM BpeMEHEM MOCTYNNEHNA OTAENbHbIX NOPLNiA
BOAbl K COOPHOMY AMaroHanbHOMY NOTKY.

Mpn ycpegHeHUn 3a CHET nepemMeLllnBaHnA CTOYHble BOAbl NMonagalrT B JIOTOK,
pacnonoXeHHbIN Hag pe3epByapoM U 060pyaoBaHHbIM 3y64aTbiM BOLOCIMBOM ANSA paB-
HOMEPHOro pacnpegeneHnsa Bogbl NO AnvHe ycpeaHutens. [NepemelunBaHne CTOYHbIX
BOJ MPOMCXOAUT C MOMOLLbLIO HAcoCOB, Melanok unn 6apbotupos. OOWMn 06BLEM YyC-
peaHuTenen 3aBuUCUMT OT COCTaBa U pexnma OTBEOEHUS CTOYHbIX BOA4 M OObIMHO COOT-
BeTCTBYET (4—12) 4YacoBOMY UX MPUTOKY.

CoopyxeHnsa anga o4YNCTKM CTOYHbBIX BOZ pacnoniaratloT Takum obpasom, 4To BoAa
NpoXoauT UxX nocrnegoBaTenbHO, O4HO 3a ApPYrnM. B coopyxeHuax Ons mMexaHU4eckom
OYUCTKM CHavana BblaendaTca Hambonee TsHkENble U Hanbonee KpynHble B3BECK, A 3a-
TEM OCHOBHble MacCbl HEPACTBOPEHHbIX 3arpsi3HEHUN; B MOCNEOYOLMX COOPYXEHUAX
Ans 6UoNorMYecKon OYNCTKM yoansoTCa OCTaBLUMECS TOHKME CYCNEeH3nn 1 Konnounaanb-
Hble U PacTBOPEHHbIE OpraHU4eckue 3arps3HeHus, Nocne 4Yyero NpoBoauTca obessapa-
XnBaHWe CTOYHbIX BOA (Ae3NHdeKUns).

CoopyxeHus ans obpaboTkm ocagka pacnonaralTcs Takke B onpenenéHHoun no-
cnegoBaTtenbHOCTU. [Mpy HaNUMYMM METaHTEHKOB CbIPON OCadoK U3 MEPBUYHBIX OTCTOM-
HWKOB CHa4ana HarnpasnsieTcs B HUX Anga cobpaxuBaHus, a 3aTteM noctynaet ans obes-
BOXMBaHUS Ha UNOBbIE NMOLWAAKM UM Ha YCTAHOBKY AN MexaHu4eckoro o6e3BoxmBa-
HnA. OBe3BOXEHHbIM OCafOK MUCMONb3yeTcd B KadecTse yaobpeHus. Npu npuMeHeHun
ABYXbAPYCHbIX OTCTOMHMKOB OCafO0K M3 HUX HaMnpaBnsoT HENOCPELACTBEHHO Ha UNOBbIE
nnowaakm anga noacywmsaHms. Ocagok N3 BTOPUYHbLIX OTCTOMHUKOB MCNONb3yeTca Ais
aKTMBM3aumm npouecca GMoNorM4ecKom OYMCTKN CTOYHbBIX BOA (LMPKYNUPYHOLWUIA aKTUB-
HbIN WIT), U3NULLEK Xe ero (M30bITOYHbIA aKTUBHbLIN Wi) CHavana ynroTHST, a NoTOM
HaNpaBnAOT Ha YTUNM3ALUMOHHYK YCTAaHOBKY UITM B METAHTEHKW; HEPEAKO M3ObITOYHbIN
NN HanNpaBsnseTCs B NEPBUYHbIE OTCTOMHUKM.

Ha puc. 26 nokasaHa cxema MeXaHW4YeCKOM OYMCTKM ObITOBbIX CTOYHbIX BOA CO
crnegyrowunM pacnofioXeHNeM COOPYXEHUN: pelueTkn ANA 3afepXXaHus KpYrnHbIX Be-
LLIeCTB OPraHNU4ecKoro U MuHepasnbHOro NMPOUCXOXOAEHWUS; NECKOMNOBKN ANsi BblAeneHns
TSOKESbIX MUHEeparnbHbIX 3arpsi3HEHUI OTCTOMHUKU ANS BblAENEHUS OCaXOaroLnxcsa Be-
wecTB (rnaBHbIM 06pa3oM OpraHMYecKkmnx); XropaTtopHas yCTaHOBKA C KOHTaKTHbIMWU pe-
3epByapamu, B KOTOPbIX MPOMCXOOUT KOHTAKT OCBETSIEHHOW BOAbl C XIOPOM C LENbIO
YHUUYTOXEHNA 6one3HeTBOPHbIX BakTepun.

Ocagok M3 OTCTOMHUKOB HanpaBnaeTCs HeNnoOCPeACTBEHHO Ha UIOBbIe MAOLLAaAKN
ANA NoACYLWMBaHUA UMM CHavana B METaHTeHKM Ans copaxusaHus; obpasyowmncsa npu
9TOM ra3 UCnonb3yeTcsa ANS HYXXA OYUCTHOM CTaHLUN.

COHpoxeHHbIM 0CadoK M3 MeTaHTEHKOB Harnpasnsetrcs Ans ob6e3BOXMBaHUS Ha
MNoBble NAOLWAaAKK, NN B UNOBble Npyabl (HA HEBOMNbLUMX U CPEeOHUX CTaHUUAX), UK Ha
BaKyyM-(ounbTpbl (Ha KPYMHbIX CTaHUUAX).
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Puc. 26 — Cxema mexaHU4eCcKol O4UCMKU CMOYHbIX 800

O6e3BOXEHHbIN OCaoK CKknagbiBaeTcda B wWTabens, OTKyga BbIBO3UTCSA Ha MNONS
ans yoobpeHus, a gpeHaxHasi Boga NpucoeamHaeTcs K obwemMy noToKy CTOYHOM BOAbI U
noasepraeTcs Ae3nH@eKUnn. B 3aBUCUMOCTN OT MECTHbIX YCNOBMA N 06bEMA oumLLae-
MbIX BOL BMECTO OTCTOMHWKOB M METAHTEHKOB MOrYT NMPUMEHATbCA OBYXbSPYCHbIE OT-
CTOMHWKN, B KOTOPbIX OnepaLlumm OCBETNEHUS BOAbl N COpaxmBaHuUs ocagka COBMELLEHbI
B OAHOM COOPYXXEHUMU.
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OKCIAyaTallHsd OTAEABHBIX COOPYXKEHHH MeXaHHYEeCKOH
H (PH3HKO-XHMHYECKOH OYHCTKH CTOYHBIX BOJ,

Pewémku. lNpouexusaHne — nepsuyHas ctagmsa obpaboTkM CTOYHbLIX BOA, AJSIS
N3BNEYEHUS U3 HUX KPYMHbIX HEPaACTBOPUMbIX NpUMecen, a Takke 6onee Menknx BOsoK-
HUCTbIX (Ppakunin, KoTopble B Npouecce AanbHenwen obpaboTknm CTOKOB NPensaTCTBYIOT
HOopMarnbHOW paboTe o4ncTHOro obopynoBaHus (puc. 27 — npuémHas kamepa). [Jnsa ato-
r0 CTOYHble BOAbl MPOMycKalT Yepe3 pPeLlleTkn (cuTa) U BOMOKHOYIOBUTENN, KOTOPbIE
yCTaHaBNMBAlOT nepen oTCToMHMKamun (puc. 28).

PelwéTtkn MoryT 6blTb HEMNOABMXHBLIMU, NOABUMXHbLIMU, @ TaKke COBMELLUEHHbIMU C
apobunkamun. Hanbonee pacnpocTpaHeHbl HENOABWXKHbIE PELLETKN, KOTOpPbIE M3roTOB-
NAT U3 MeTanIMYeCcKnX CTEPXXHEN C 3a30pOM MeXAY HUMU 5 — 25 MM 1 yCTaHaBnmnBaroT
Ha NyTN OBMXEHUS CTOYHOro NoToKa BepTMKanbHO unv nog yrriom 60 — 70° K ropu3oHTY.
Mpun akcnnyaTaunmn peléTkn AOMKHbI NEPUoLMYECKN NN HEMNPEPLIBHO ounwaTtbed. Me-
XaHU3MPOBaHHAs 0YMCTKA pelléToK npeaycmaTpueaeTcs npu Gonee yem 0,004 Mm%y 3a-
AepXnBaeMblx 3arpsi3HEHUN, a NpyY MeHbLINX OBbEMAax OONYCKaeTCs pyyvyHas O4vMCTKa.
Bo unsbexaHne o4nCTKM PELLETOK Takme yCTPOMCTBa CO3daHbl B hopme uunuHapuye-
ckoro GapabaHa. CpegHuii pasmep W3MENbYEHHbIX UMW MNPUMECEN He npeBbilLaeT
10 mm. MNpenmyLlecTBo peLleToK-ApoOUIoK 3akroyaeTcss B TOM, YTO OHU pasMeLLatoTcs
HenocpeaCcTBEHHO B KaHane Komnnekropa.

PewwéTkn MoXHO KnaccuuuupoBaTb Ha cnegyowme rpynnbi:

> [No wnpnHe Npo3opoB — Ha rpybble ¢ BenunymHom npo3opos oT 30 o 200 mm un
06bl4HbIE — OT 5 00 20 MM;

» B npakTuke peLLETKM C pasmepamm Npo30poB MeHee 16 MM peako NPUMEHSIKOTCS;

» [10 KOHCTPYKTUBHBLIM OCODEHHOCTAM — Ha HENOABWXXHbIE U MOABWXKHbIE (NOBO-
POTHbIE, KpblfbYaTble), NEPUOANYECKU UM HEMPEPLIBHO M3BIIEKaeMble U3 CTOYHbIX BOA
AN O4YNCTKM OT OTOPOCOB;

> [lo cnocoby o4nCTKM OT OTOPOCOB — HA PELLUETKN C PYYHOW UMM C MEXAHU3NPO-
BaHHOM OYMCTKOW OT OTOPOCOB.

Ana ynobcTBa OYNCTKM PELLETKN YCTaHaBNMBAOTCA N0 HEKOTOPbLIM YriOM ropu-
30HTY, OoT 45 go 90 rpagycoB, HO 4Yalle BCero npuMeHsT yron 60 rpagycoB, CTEPXKHU
MHOrga AenarTca 3aKpyriéHHbIMU CHU3Y U CBEPXY.
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Puc. 28 — Cxema mexaHU3UpOB8aHHbIX PELEMOK:
1 — onopa rpabenb; 2 — nogswxHble rpabnu; 3 — TpaHCNopTepP

[na 3agepxaHnsa n3 CTOYHbIX BOA KPYMHbIX NpegMeToB MUHEpPanbHOro 1 opraHu-
4YeCKOro MpPOUCXOXAEHWS, MonagaHue KOTOPbIX Ha OYUCTHbIE COOPYXEHUS MOXET Bbl-
3BaTb 3acopeHue TpybonpoBOAOB, FIOTKOB, KaHANOB, MOMOMKY ABWXKYLUMXCS YacTen u
MeXaHU3MOB, PELLUETKN YyCTaHaBMMBAKOTCA Mepen MNecKosioBKamu (ecnu CTovHas Xua-
KOCTb MOCTYNaeT CaMOTEKOM).

[ns obecnevyeHnsa HopmManbHOM paboThbl PyYHbIX PELLETOK criegyeT NpoBOANTL pe-
FyNsSpHY UX OYUCTKY. Henb3st gonyckatb nognopa XMAKOCTM B MOABOASILEM KaHane
6onee 20 cm.

TpaHcnopTMPOBKY OTOPOCOB OT peLLETOK, Npu konnyecTee ux bonee 0,1 ky6. m B
CyTKW, crieqyet MmexaHmsnpoBaTb. [1pn MexaHM4YeCKon OYMCTKE PEeLLETOK onepaTop Aos-
XXEH Nepuoanyeckn, He pexe OBYX-TPEX pa3 B CMeHY, ocMaTpmuaTth rpabnv n 3agepxaH-
Hble Ha HUX npegMeTbl cOpacbiBaTb cneuManbHbIM KPHOYKOM B KOHTeWHep. KoHTerHep
AOSTKEeH OblTb 000pPYyA0BaH KPbILLKOW M MO Mepe HakonsieHnss oTbpocoB B HEM BbIBO3UTb-
Cs B crneyunarnbHO OTBE4EHHOE MECTO AN UX YHUUTOXEHUS (3aXOPOHEHUS).

B nomelleHnn mexaHn4ecknx peléTok SOMKHa MOCTOSHHO paboTaTb MPUTOYHO-
BbITSHKHAA BEHTUNAUMUSA C NATUKPATHBIM BO34yXO00OMEHOM B 4ac.

B nomelwieHnn mexaHnYecknx peLleToK yaaneHne Bo3ayxa crnegyeT npegycmar-
puBaTb B pasMepe OAHOW TpeTu U3 BepXHen 30Hbl U ABYX TpeTeu U3 HUXHEN 30Hbl C
yaaneHnem Bo3ayxa M3-nof nepekpbitusa kaHanos. Crnegyet npegycMmatpmBaTb OTCOCHI
OT Apoburok.

Koazynsauyusi — npouecc yKpynHeHuUst AUCNEPCHbIX YacTul, B pesynbtaTte ux B3au-
MOOENCTBUA C KoarynaHtamm, Kotopble B Boge 0bpasyloT Xrnonbs rmapokCMaoB MeTarn-
nos (puc. 29). Xnonbes, obnagasa cnocoOHOCTBLIO yNnaBnMBaTb KOMMOUAHbIE U B3BELUEH-
Hble YacTuubl U arpernpoBaTb UX, BbICTPO ocedaroT Nog AeVCTBMEM CUMbl TSXKECTU Ha
AHO pe3epByapa. B kadyecTBe KoarynsaHToB OObIYHO UCMOSb3YHOT COMU antoMUHUS, Xene-
3a Unn nx cmecu.

dnokynsayuss — npouecc arperaumm B3BELLUEHHbIX YacTuy npu gobaBneHun B
CTOYHYI BOAY BbICOKOMOMEKYNAPHbLIX COeAMHEHWUN, Ha3blBaeMblxX pnokynsHtamu. [Npu
9TOM npouecc obpa3oBaHUs XITOMbLEB MOPOKCUAOB antoMUHUA U Xenesa MHTeHCUULM-
pyeTca AN NOBbILWEHUS CKOPOCTU UX ocaxpeHus. Takmm obpas3om, BBedeHue Koary-
NSHTOB B CTOMHblE BOAbl NMO3BOMSET, C OQHOW CTOPOHbI, CHU3UTb MacCy MUCMNOMb3yeMblX
KOarynsiHToB, a C APYron — YMEHbLUMTb NPOAOIKUTENBHOCTL Npouecca Xrnonbeobpaso-
BaHMS U NOBbLICUTb CKOPOCTb UX OCaXKAEHUS.

Koarynauusa Hanbonee acpdektnBHa ansa yaaneHus 3 CTOYHbIX BOA 3MYIbrupo-
BaHHbIX BELWECTB N TOHKOAMCNEPCHbIX YacTuy pasmepoM 1-100 MKM. O GeKTUBHOCTb
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o4ncTkn moxet gocturatb 0,90-0,95.

Haunbonbllee NnpyMMeHeHne B Ka4ecTBe KoarynsitHTOB Mony4unu cynbdat antomu-
HWUSA, MTMAPOKCOXopuna antoMmMHNA 1 xnopua xenesa. Vix pacxog cocrtaensiet 0,1-5,0 kr
Ha OAWMH KybOMeTp CTOYHbIX BOA.

Koazynsinm
Boda
2
3 4
[ / 3
_ 7 7 5 -
1° CmouHas o
L)
eoda 30
30
Puc. 29 — Cxema ycmaHo8KU 0511 04UCMKU S

800 Koazynsayueu:
1 — EMKOCTb ANnsi NPUroTOBEHUST PacTBOPOB; 2 — 003aTop;
3 — cmecuTenb; 4 — kamepa xnonbeobpasoBaHust; 5 — OTCTOMHUK

Ocadorx

lMeckosiogka — 3TO COOPYXXEHUE ANA MEXaHUYEeCKON OYUCTKU CTOYHbIX BOf4, CIly-
XWUT ONSA BblOENEHUS MENKNX TSXKENbIX MUHEpanbHbIX YacTuy, (Necok, wnak, 6on crekna
n npoyee) nytém ocaxaeHusa (puc. 30).

OuncTtka NeckonoBOK OOMKHA NPOBOAUTLCS MApPO3nieBaTopamMu, NECKOBbIMU Ha-
cocamu, apnudTaMmm U ApyruMyn MeXaHM3Mamun He pexe OAHOro pasa B CyTku. [lecok un3
MeCcKONOBOK yAansieTcs Ha MNecKoBble Nowagkn AnA NoACYLUKW, Nocne Yero OOSIKeH
BbIBO3UTHCS B OTBaJl, MECTOMOMOXEHME KOTOPOro COrnacoBbIBAaeTCA C TeppuTopuanb-
HblM opraHoM PocnoTpebHazasopa.

Puc. 30 — lNeckonoska ¢ Kpyao8biM dguxxeHuUeM 800kbi (A),
20pu3oHmMarbHasi neckosnoska (b) u passodHsie nomku (B)
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ludpoanesamop (OT «rMApPoO» U «3neBaTop»), HACOC CTPYMHOro Tuna Ans Noab-
éMa 1 nepemelLeHns no Tpybonposoay XUAKOCTeN N rmgpocmecen. Pabota ero ocHo-
BaHa Ha UCMNONb30BaHUN 3HEPrMM CTpyM noAbl, NOABOAMMOWN K Hacagke nog Hanopom.
Mpoxogst ¢ 60NbLWON CKOPOCTBID Yepe3 NMPOTOYHYK YacTb rugpoanesaTopa. (puc. 31),
CTpPysl BOAbI CO34aET MNpu BbINleTe M3 Hacagku nepenaj AaBneHusl. JTO BbI3blBAET Mo-
CTYNSfIEHME B CMECUTESbHYIO Kamepy rmapoanesaTopa. TpaHCnopTMpyeMoro matepuana.
N3 cmecnTenbHOM kamepbl CTpysa paboyven XnakocTu yBrnekaeT obpasytoLlytocs ruapo-
cMmech B anddysop.

B anddysope ckopocTb ABMXKEHUS TMOPOCMECU CHMXKAETCS, HO MoBbIWaeTcs eé
AaBrneHve 3a CYET nepexoda 4YacTu KMHETUYECKOW 3HEepruyM CTpyu B NOTEHUUWarbHYHO
9HEepru noToka, Yem 1 obecneunBaeTca nepemMeLleHne rmgpocmecu no Tpybonposo-
Aam. 'MapoanesaTop He UMeeT ABUXYLLMXCA YacTen 1 NPOCT B KOHCTPYKTUBHOM UCMON-
HeHun, Ho ero KIM[ He npesbiwaeT 20 — 25 %.

3

2
4 5

Puc. 31 — Cxema eudpoanesamopa:
1 — HarHeTaTenbHbIN TPY6ONpPoBOA; 2 — BCachiBaoLWMin NaTpyboK,;
3 — conno (Hacagka); 4 — cmecuTenbHas kamepa; 5 — audysop.

fmopoaneBaTop NpUMMEHsieTCs Ans TPaHCMOPTMPOBKM MaTepuarioB Ha He3Hauu-
TernbHble PACCTOSIHUS (A0 HECKOMbKMX COTEH METPOB), NMPU rMapoMexaHn3aLnmn ropHbIX 1
CTpouTeNbHbIX paboT, ANs yaaneHus WwnaMoB Ha oboratutenbHbIX dabpukax, Lwnaka u
30/1bl B KOTEJbHbIX U Ha 3NEKTPOCTaHUMSIX, AN TPAHCNOPTUPOBKMN Necka v rpaBus.

B 3MMHee Bpemsi roga nocre OKOHYaHMs OTKaYku necka criegyeT ocBob6oanTb OT
NynbMbl NECKONPOBOA W 3aABUMXKYy HA MNECKONPOBOAE OCTaBUTb OTKPbITON BO M3GexaHue
ero paamopaxviBaHusl.

sgnemmavy

Puc. 32 — Cxema MHO205ipyCHO20 OMCMOUHUKa Heghmesio8ywKu
C MPoOmMuU80OMOYHbIM O8UXEHUEM 800bI U 8bI0esIEHHOU Heghmu:

1 — rmgpoanesaTop ANs yaaneHus ocagka; 2 — 3arnybneHHsin Tpybonposog Ans
nofaun 3arpA3HEeHHOM XUAKOCTU; 3 — napannesnbHble MacTuHbl; 4 — CKPeOKOBbIM TPaHC-
nopTtep; 5 — Hacaaku; 6 — NOTOK ANst NpUemMa OYNLLLEHHOW XUAKOCTY;

7 — WapHupHoe coeanHeHune; 8 — HedpTecbopHasa Tpyba; 9 — neperopoaka
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Hegpmenpodykmornoeywku. Bokpyr HedpTenpoayKTOMNOBYLLEK AOMKHbI ObITb yC-
TaHOBMNEHbI OrpaX4eHNs N3 HecropaeMblX MaTepuarnoB BbICOTOM HE MeHee OOHOro MeT-
pa (puc. 32). C6op HedpTenpoayKTa B NOBYLUKE LOSMKEH MPOBOAUTLCA PErynsipHo (He
pexe o4HOro pasa B CMEHY) C NoMoLbio HedhTeCOOPHbBIX NOBOPOTHLIX TPYD mnn cneum-
anbHbIX NOTKOB. B noBylwkax crnegyeT npegycmaTpuBatbh CKpeOKOBbIN MexaHu3M C ae-
pPEeBSAHHBbIMK flonaTkamm ans crpebaHns ocagka B NPUAMOK M NoAroHa HedTeNpPoayKTOB K
HedTecbopHon Tpybe.

lNMepeu4Hble omcmoUHUKU u ycpedHumersu. B 3aBUCMMOCTN OT Ha3Ha4yeHUs B
TEXHONOrMYEeCKON CXeMEe OYMCTHBLIX COOPYXXEHUA OTCTOWMHWKMA MOApasdensatTcs Ha nep-
BMYHbIE N BTOPUYHbIE. epBMYHbIE OTCTOMHWUKM CriyXaT Ansi NpeABapuUTENbHOrO OCBET-
NeHust CTOYHBbIX BO (puc. 33).

Puc. 33 — Nep8u4HbIl 0mCcmoUHUK

C uenblo NpenoTBpaLleHNsa 3arHMBAHWA U BblHOCA C OYULLEHHOW >XMUAKOCTbIO
BCMNSIbIBAOLNX BELLECTB HE AOMYyCKaeTCa HaKomnmeHne ux Ha noBepXHOCTU OTCTONHMKOB,
N OHW eXeOHEBHO yaansawTCs.

[ns croHa nnaearoLwmx BeLEeCTB K COOPHbIM YCTPONCTBaM, B MEPBUYHbLIX OTCTOM-
HWKax npeaycmMaTpuBaloTCsa crneuvanbHble YCTPOWCTBA, NnpucnocobneHus (nonynorpyx-
Haga gocka).

CkonuBLLMIACA B NEPBUYHBIX OTCTONHUKAX OCaLOK NepMoanyecky yaansaeTtcs us:

> TOPU3OHTasbHbIX U BEPTUKanbHbIX OTCTOMHUKOB — OAWH-ABA pa3a B CYTKU;

» paguvarnbHblX — OOVH-ABa pa3a B CMEHY.

JloTkn, nogBogswmne Bogy K OTCTOMHMKaM, COOpHbIE NOTKW, NepenueHble GopTta
OOJIDKHbI PErynsipHo ouyunwaTbCa U 0CcBOBOXAATbCA OT 3aCTPSBLUMX HA HWUX OTOPOCOB.
[MpnBOOHON MEXaHW3M MNOCOCOB paananbHbIX OTCTOMHUKOB, a Takke depma U pesibco-
BblI KPYr OOJMKHbI ObITb HAAEXHO 3a3€MIEHbI.

PaboTbl No obBcnyxMBaHUIO OTCTOMHUKOB AOSMKHbI MPOBOAUTLCS TOSBbKO C Orpax-
OEHHbIX Nnowagok. He paspellaetcs Ha xo4y cMasbiBaTb, OYMLLATb UITM KpacuTb Npu-
BOZHOW MeXaHn3Mm bepMbl OTCTONHUKA.

[ns BHyTpeHHero ocMoTpa, YMCTKA, PEMOHTA OTCTOMHUKOB, UMEIOLLINX MeXaHu4e-
ckoe obopyaoBaHue, cnegyeT UX ONOPOXHATL HE pexe YeM Yyepes ABa-Tpu roga unu rno
Mepe M3HOCa UIOCOCOB. B 06bIYHbLIX NEPBUYHBIX OTCTOMHMKaX 3agepxusaeTca 30-50 %
BCEX CoAepXalUMXCcs B CTOUHbIX BOAAX HEPACTBOPEHHbLIX MPUMeCen 1 NULLb Npu BecbMa
BGnaronpuaTHbIX ycnosusax 60 %.

[nsa 6onee NOMHOro OCBETNIEHUS CTOYHbIX BOA NPUHUMaETCsa pag nodyanTenbHbIX
mMep. OQHOM N3 HUX CRYXUT nNpeaBapuTenbHasa KpaTKOBPEMEHHas aspauus CTOYHbIX BO,.
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Aspauusa NnponsBoANTCA UNKU B KaHarnax, NnoABOAsLMX BOAY K OTCTOMHUKaM, UNu B cne-
LmManbHO NOCTPOEHHbIX Asi 3TOr0 COOPYXEHUsX — npeaapamopax (puc. 34).

B npouecce aspauun nponcxoauTt OroKynaumsa N Kkoarynsaums Menbyaniumx vyac-
TUL, HEPACTBOPEHHbIX NPUMEcen B CTOYHOW BOAE, MITOTHOCTb KOTOPbIX Mano oTnnyaeTcs
OT NISIOTHOCTU camon BoAbl. B pesynbtarte yero aTm YacTuubl NU3MEHSAKOT CBOK r'MApaBIiv-
YeCKyIo KpYnHOCTb 1 BbiCTpee ocedaroT Npu nocneayoLwemM oTCTanBaHuu.

[Mpeaspatopbl ycTpanBalTca nepes nepBUYHbIMA OTCTOMHUKAMW U MOTYT KOHCT-
PYKTMBHO C HUMW OO beaUHATLCS.

A3spauus CTOYHbIX BOA MOXET Npou3BoAMTLCA Kak 6e3 fobasrneHns K HAM n3bbl-
TOYHOrO Mrna n3 BTOPUYHbLIX OTCTOMHUKOB nocne 61nounbTPoB UM a3poOTEHKOB, Tak U C
pobasneHnem Takoro una (buokoarynauus).

Puc. 34 — lNpeaspamop-ycpedHumersb

YcmaHoeka ad2e3uoHHO-KackaOHoU cenapauyuu. MeTton donotauumn 3aknoya-
€eTCA B TOM, YTO BO3[YLUHbIE NY3bIPbKK, Npununamwme K HedTAaHbIM YacTuuam, NogHu-
MaloT UX Ha MOBEPXHOCTb BOAbl B BUAE NeHbl. [NocneqHss 6bicTpo paspyluaeTcs, a Crion
HedT yaanseTca HedpTeCcbopHbIM YCTPOMCTBOM. Bo3ayx 30eCb BOBMEKAETCSA B CTOYHYHO
BOAY, NaJaloLLyr0 CTPYSMW C BbICOTbI OKOJSO LLECTU METPOB.

[MpakTnyeckoe npuMeHeHue nonyunnu gpiomayuoHHble ycmaHoeku (puc. 35)
ABYX TUMNOB, pasnuyarlmecs cnocobom aucneprmpoBaHusi Bosgyxa: 1) TypbuHonm Ha-
COCHOro TMna un 2) naMeHeHneM gasneHus (HanopHasa dnotaums ¢ gobaBneHvem kKoary-
nsHTa).
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Ha npeanpunatnax MuHHedTexmmnpoma B 1972 rogy dpniotatopbl 3KCnayaTnpo-
Banucb Ha gecatu npeanpusatuax. CpeaHun adpdekt ounctkm — 53 %. B 1973 rogy — Ha
16 npeanpmnaTnax npu cpegHem achdgekte — 42,5 %.

MeToa cdnoTaumm Halén npUMeHeHWe Ans OYUCTKN HeTecogepxalmx BoS Ha
NPOMbIBOYHO-NPOMAPOYHbIX CTAHLMAX, HA PEYHOM M MOPCKOM TpaHCMopTe ANS OYUCTKM
GannacTHbIX 1 NogcnaHeBbIX Bo M Ha HedbTebasax.

Bce HapyXHble OBMXYLUMECS YaCTU YCTAHOBKM OOSMKHbI MMETb XECTKO 3aKpen-
NeHHble orpaxaeHus. Beinyck wnama 13 AoHHbIX BYHKEPOB kamep cenapauumn AOSmKeH
NPOMN3BOAUTLCSA NO MEPE UX HAKOMMEHUS OCaAKOM, HO HE peXe 0QHOro pasa B Mecs,.

HanopHbii pe3epByap, onoTtatop 1 6akn ansa koarynsiHTa cnegyet nepuoanyeckm
OMOPOXHATb, OCMAaTpPMBaTb U OYULLLATL OT OCaAKOB.

Ouunctky bnoTatopoB M HaMOPHbIX Pe3epByapoB crnefyeT Npou3BOAUTb rMapas-
nM4YecKnM cnocobom B YCTaHOBMEHHbIX HOpPMaMu CpeacTBax UHAMBMAOYaNbHOW 3alUnTbl
(cneuogexna, 3alWNTHbIE OYKW, pyKaBuLbl, NpY HEOBXOOUMOCTU LUMAAHIOBLIA NPOTUBO-
ras) c cobniogeHnem mep 6e30nacHoOCTU.

PaspabotaHHaa HanopHas dnoTaunoHHas yctaHoBka (puc. 36) cocTouT u3 caTty-
patopa 1 ¢ BxogHbIM naTpybkom I'B MCXOOHOW CTOYHOW BOAbl (FPSI3HOM) M BXOAHbBIM
natpybkom B ons nogadn Bo3gyxa M C pasMeLLEHHON BHYTpWU caTypaTopa MarHUTHOW
Hacagkon, coeouHUTErNbHOro Tpybonposoda 3 € WCTOMHMKAMWM HEOAHOPOAHOro norns
(MOCTOSIHHBIMM MarHuTamm) 2, pnoTokamepbl 7 C BXOAHbIM naTpyokom 4, nepBbiM 6no-
KOM TOHKOCITOMHOro oceTneHnsa 10, nmerwmm Ha Bxode ceTky 9, yCTPOMCTBOM perynum-
poBaHNA YPOBHSA XuakocTn 11, dunbTpom 12 ¢ pewetkamn 13 n 14, a Takke C BbIXOAO-
HbIM naTpybkom 15.

dnoTauMoHHasa yctaHoBKa pabotaeT criegyowmm obpasom. MicxogHaa (rpsisHas)
CTOYHaga Boda noctynaeT vyepe3 natpybok B B caTypaTop 1, B KOTOPOM OHa CMeluvBa-
€TCA CO CXKaTbiM BO34yXOM, MOCTynalLwmm Yyepe3 natpybok B n ganee npoxoguT B CO-
eavHUTENbHbIM Tpybonposoa 3, rae Ha HavanbHOM y4acTKe noABepraeTcs BO3OeNCTBUIO

MarHMTHOro nosd, co3gaBaemMoro MarHuTamm 2.
7 8
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Puc. 36 — Cxema HaropHoU ¢hriomauuoHHOU ycmaHO8KU

HacbliweHHaa Bo3gyxoM Boga noctynaeTt Bo dorioTokamepy 7 Yyepes BXOOHOW nart-
pyboK 4 n gpoccenupytoLiee ycTponcTeo 5. M3 Boabl MIHTEHCMBHO BbIAENAKTCA My3blpb-
K1 BO34yxa, NpUYEM HEMOCPEACTBEHHO Ha YacTuuax (kannsx) npumecen. Obpasyowme-
cs1 PNOTOKOMNIEKChI «4acTuLa-ny3blipek» BCNIbIBAOT, 0O6pa3yst NEHHbIA CON, KOTOPbIN
yaanaeTca NeHOCHEMHbIM YCTPOMCTBOM 8. Komnnekcbl ¢ Manon nogbemMHOM CUIion BMe-
CTe C MOTOKOM BOAbl MOnagarT B NepBbl 650K 6 TOHKOCNOMHOrO OCBETNEHUS, rae B
CTECHEHHbIX YCMOBUAX MPOUCXOOUT KoanecueHuus ny3blpbKOB BO34yxa W BCreacTBue
3TOro yBenmyeHne nogbEMHOM CUMbl 3TUX KOMMNSiekcoB. [anee oynwaemada Boga nona-
AaeTt Bo BTOpon 6510k 10 TOHKOCITIOMHOrO OCBETMEHUS, NpeaBapuTenbHO Npoxoas vyepes
ceTky 9 ¢ rmapodobHON MOBEPXHOCTbIO, @ 3aTeM 4epe3 perynupyroLliee yCTpomCcTBO
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YpOBHSA xuakoctu 11 nonagaet B hunbTp 12 ¢ yronbHom 3arpy3kon (Al-3), npoxoas ve-
pe3 pewweTky 13 ¢ ruapodpobHoN NOBEPXHOCTLIO, N Aanee Yepes YrorbHyl 3arpy3Ky Bbl-
XOOWUT N3 yCTaHOBKM Yepes3 naTtpybok 15.

OKCIAyaTalHs OTAEAbBHBIX COOPYXKEHHH
OHOAOTHYECKOH OYHCTKH CTOYHBIX BOZ

AapomeHku. COOpyXeHUs1 OS5 UCKYCCTBEHHON BUOSTOrMY4eckom OYUCTKU MO Npu-
3HaKy pacnosioXXEHUs B HUX akTUBHOW BrMoMacChl MOXHO pas3gennTb Ha ABe rpynnbl:

1. AkTmBHass buomacca HaxoguTcs B obpabaTbiBaeMon CTOYHOM BOAE BO B3BE-
LLIEHHOM COCTOSAHUU (23POTEHKN, OKCUTEHKW);

2. AkTuBHasa Buomacca 3akpennseTcsi Ha HEeMoABMXXHOM MaTepuane, a CTo4Has
BoAa obTekaeT ero TOHKUM MAIEHOYHbIM crnoem (6MounbTpsbl).

A3pOTEHKM NpeacTaBnsainT cobon xenesobeToHHble pe3epByapbl, NPSIMOYrofb-
Hble B NNaHe, pasgeneHHble neperopogkamm Ha oTaernbHble Kopugops! (puc. 37).

B obwem Buae aspoTeHkn paboTatoT no crnegytouwen cxeme. CToyHas Boga no-
Crne COOPY>XEHUN MEXaHUYECKON OYUCTKM CMELLUMBAETCS C BO3BPATHbIM aKTUBHbLIM MIIOM
(buoueHo3som) 1, nocregoBaTenbHO NPONAA MO KopuaopamM aspoTeHKa, MOCTynaeT BO BTO-
PUYHbBIA OTCTONHWK. Bpemsa HaxoxaeHnsi B adpoTeHke obpabaTbiBaemMon CTOYHON BOAbI B 3a-
BMCMMOCTW OT €€ cocTaBa kornebnetcsa ot 6 Ao 12 4. 3a 970 BpemMsi OCHOBHAsA Macca OpraHum-
YECKUX 3arpsiBHeHU nepepabatbiBaeTcss GMOLEHO30M akTMBHOro una. [ns nogaepxaHus
aKTWMBHOrO Mra BO B3BELLEHHOM COCTOSIHUWN, MHTEHCUBHOMO €ro nepemMeLlnBaHng U HachblLLe-
HMs obpabaTbiBaeMOM CMECK KMCNOPOAOM BO3ayXa B adpOTEHKaxX YyCTpanBatoTCs pasfnyHbie
CMCTEMbI aspaLmmn (YaLle MexaHn4eckast Unmn NnHeBMaTnyeckas).

N3 aspoTeHKkoB cMecb 00paboTaHHOW CTOYHOM BOAbI MU aKTUBHOMO uria noctynaet
BO BTOPUYHbIA OTCTOMHUK, OTKYAa OCEBLUMA HA OHO aKTUBHbLIW UIT C MOMOLLIbIO cneuvanb-
HbIX YCTPOWUCTB (MNOCOCOB) OTBOAUTCS B pe3epByap HACOCHOW CTaHLMM, a OYMLLEHHas
CTOYHasi Boga NocTynaeT Nnbo Ha AanbHEenLWwy A00YUCTKY, NMbo aesnHdpuumnpyetca. B
npouecce OMONOrMYECKOro OKUCIEHUSI MPOUCXOAMUT NPUPOCT BMoMacchl akTUBHOIO Mna.
[ns cos3gaHna onTUManbHbIX YCNOBUN €€ XU3HEeOeATEeNbHOCTU M30bITOK nna BbIBOAUTCSA
N3 CUCTEMbI U HaNpaBnsieTCs B COOPYXeHMsi N0 obpaboTke ocaaka, a OCHOBHAsA YacTb B
BMOE BO3BPATHOrO akKTMBHONO Mna CHOBa BO3BpallaeTcss B aspoTeHK. KoHueHTpaums
MNOBOM MaccCbl B aspoTeHKe (403a mra no CyxoMy BeLLeCcTBY) COCTaBnsieT OT ABYX A0
nsTW 1/n; pacxod Bo3ayxa 5 — 15 M° Ha oauH M® cTOuHOI BOAbI; Harpyska no opraHuye-
cknm 3arpsisHeHusm 400 — 800 mr BINK Ha oanH rpamm 6€330MbHOr0 akTMBHOMO Mna B
cyTkn. MNpun aTnx ycnosusix obecneunBaeTcs nonHasa buonornyeckasa o4mcTka.

Komnnekcbl 0YNCTHBIX COOPYXKEHWUIN, B COCTaB KOTOPbIX BXOOAT a9POTEHKN, UMEIOT
MPOV3BOANTENBLHOCTb OT HECKOMbKUX AECSTKOB [0 ABYX-TPEX MMH M® CTOUHbIX BOZ, B CY-
TKn. BmecTo Bo3gyxa Anst MHEBMATMYECKOW aspaumm CTOYHbIX BOA, MOXET noAdaBaTbCs
YUCTLIN Kucnopod. [ns Takoro npouecca MCNonb3yT OKCUTEHKN, HECKOSBbKO OTNNYHbIE
MO KOHCTPYKUUKM OT a3apoTeHkoB. OKncnmnternbHas CrnocoOHOCTb OKCUTEHKOB B TpU pasa
BbiLLE.

A3pOTEHKM C MEXAHUYECKMMUN a3poTopaMmn AOSMKHbI 060pyaoBaTbCA nnoLlagkamm
anga obenyxmnBanusa. MNnowagkn obenyxnBaHNA OOMKHbI pacnonaraTbCs TakK, YTobbl 06-
CNYXXMBAIOLLNIA NepcoHan B 30He BpbI3r 1 Kanesb BoAbl HE Haxo4uncs.

[Mpn ocTaHOBKE a’3pOTEHKa Ha PEMOHT He AOMycKalTCA NpekpalleHna nogayv
BO3yxa [0 MOSIHOrO ero OMOpPOXHEHUS, C Lenblo NpeoTBpaLLeHnsa ocaxaeHUsl akTuB-
HOro nna u 3aTpygHeHusa ero BbIrpy3kn. Bo nsbexaHne pasamopakmBaHnsa UIonpuémMHbIX
Tpyb Kene3o06eTOHHbIX KOHCTPYKUUK, NepdopupoBaHHbLIX TPyD U npovee, OnopoXXHEHNE
COOpPYXEHU y3rna BUONOrM4eckorn O4YUCTKM B 3UMHEE BpeMsi MPOBOAUTCA TOSIbKO B UC-
KNIOYNTENBHBIX Cryvasax, ¢ npeaBapuTenbHON pa3paboTKon U BbINONIHEHMEM MepPOonpuUs-
TUI, UCKITOYAKOLWMX pa3MopaKuBaHue.
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Puc. 37 — BHewHul 8ud u cxema aspomeHkKa:
1 — cTeHOBblEe NAHENN, 2 — MOHOJMUTHbIE Y4aCTKM CTEH, 3 — MOCTUK A4 npoxoga
N Npoknagku Tpybonposoaos, 4 — NOTOK, 5 — MOHONUTHOE AHULLE,
6 — Na3 B gHULWWE ONS 3a4ernku naHenen, 7 — neperopofoyHble naHenm

o

~

Buogpunbmpbi. Buonorndecknn unbTp — COOPYXKEHUE AN OYUCTKA CTOYHbIX
BOA, 3aroSfIHEHHOEe 3arpy3oydHbiM MaTepuanom, Yyepes KOTOpbIn PUNbTpyeTca CTovHas
BOAA M Ha NOBEPXHOCTWN KOTOPOro passmBaeTcda buonornveckaa nneHka. PasHuua tem-
nepatyp Mexagy CTOYHbIMWM BOAAMM U BO3AYXOM rapaHTUpyeT HenpepbiBHY BEHTUNS-
LMo aTtMocepHoro Bo3ayxa vepes 3arpysky punbTpa, obecnedmBas NOCTOSAHHO JOCTa-
TOYHYIO AN XU3HEAEeATEeNbHOCTM MWKPOOPraHM3MOB KOHLIEHTpauuilo  Kucropoaa.

BaxHenwasa coctaBHasa 4YacTb BuocunbTpa — 3arpy3odHbini matepuan. o tuny
3arpy3oqHoro matepvana buodunbeTpbl OendaT Ha ABe kateropuun: 1) ¢ o6bEMHOM 3a-
rpy3korM n 2) ¢ NNocKocTHon. B Guonornyecknx gunbtpax ¢ 06bLEMHOM 3arpy3Kon uc-
Nonb3yoT WebeHb NPOYHbIX FOPHbLIX NOPOA, rarnbKy, LWnak, kepam3uT, a B unbTpax c
MIIOCKOCTHOW 3arpy3konM — nnacTMacchbl, CrnocobHble BblAepXuBaTb Temnepatypy
6 — 30 °C 6e3 noTepu NPOYHOCTU.

Buonornyeckne cunbTpbl (puc.38) npeactaenaloT cobon pesepByapbl, 3anosn-
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HEeHHble TBEPAbIM KYCKOBbIM MaTepuarnoM (Lnak, Kokc, WwebéHka, kepaMauT), Yepes Ko-
TOpbIA UNbTPYETCS NOCTYynatoLWwas Ha NOBEPXHOCTb 3arpy3ku CTOYHasi Boa.
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Puc. 38 — Cxema buonoau4eckozo unbmpa:.
1 — posupyowmin 6ak; 2 — cuoH; 3 — cnpuHknep; 4 — marucTpanbHas Tpyoa;
5 — pacnpegenutenbHble TpyObl; 6 — ApeHax U3 NAUTOK;
7 — KaHanbl NS BXxOA4a BO34yxa B ApeHax; 8 — 3arpy3ka unbTpa (webeHb);
9 — kaHan Ang oTBOA4A OYULLEHHOW BOAbI

[MOBEPXHOCTb BCEX YacCTUL, 3arpy3km MOKPbIBAETCHA CNSIOWHON OMONornyeckon
NNEeHKon 3a cYET agcopbumm MnkpoboB 13 CTOYHOW BOAbLI M MOCNEaYyLWero ux pa3smHo-
XeHnsa. buonornyeckasa nneHka urpaeT posflb OCHOBHONO aKTMBHOINO areHTa B OYMCTKE
BOAbI.

3KanyaTauua OTACABHBIX BCIIOMOI'aTE€ABHBIX coopy}xennif:

XnopamopHble, pacxoOHble cKnadbl xs0pa U xs0pHoU u3zeecmu. OunlleH-
Hble CTOYHble BOAbI Neped CNyckoM B BOOOEM Heobxoammo obessapasnTb BOOHbIM pac-
TBOPOM Xrfopa. B oTaenbHbIX crnyvasix gonyckaetcs npou3BoauTb obessapakmBaHue
XJSTOPHOW U3BECTLHO.

Xnop — 3TO cuMbHOAENCTBYOLLEE A00BUTOE BewecTBo. [1peaenbHo gonyctumas
ero koHueHTpaums (MOK) B Boaayxe — oguH Mr/m. [a3006pasHbIit x1op B 2,5 pasa Ts-
Xernee Bo3ayxa, NO3TOMY OH CKannMBaeTCsi BHU3Y MOMELLEHWS, B HU3KUX MeCcTax u mea-
NEeHHO paccenBaeTcs B BO3yXe.

B HacToslee Bpemsi OCHOBHbIM crnocobom obe33apakmBaHWsa BOObl ABNSAETCA
obpaboTka eé xugkum xropom. [JocToMHCTBaMmn gaHHOro cnocoba siIBNsIOTCA ero Xopo-
LWas U3y4eHHOCTb M MpopaboTaHHOCTb, HaNMM4Me LIMPOKOTrO COPTUMEHTa CEPUMHO Bbl-
nyckaemoro obopyaoBaHus, OTHOCUTENbHAA MNpPOCTOTa annapaTypHOro odOopMIIEHUS
npouecca Xnop1MpoBaHus.

N3 Bcex nepedncrieHHbIX Bbilwe cnocoboB obessapakMBaHUA KOHCEPBUPYHOLLMM
aphekT obecneunBaeTCcs TOMbKO NMPUMEHEHMEM Xropa U XITOPCOAEpXKallnX BeLLecTB
(xnopareHToB). NpK xNopnpoBaHUN rps3HON BOAbI, CoAepXKaLlen B 3HAYNTENbHBIX KOH-
LEHTpaUmMsiX OpraHuKy, CyllecTByeT OonacHOCTb 06pa3oBaHUSA TOKCUYHbIX U KaHLEpPOreH-
HbIX BewecTB. Bo nsbexaHne aTon onacHOCTM OYMLLEHHYIO BOAY XMOPUPYIOT, @ Npu nep-
BMYHOM XJTOPMPOBAHUN YMEHbLLAKT [03bl XJlopa U BPeMSI MPOXOXAEHUS XITOPUPOBaH-
HOW BOAbl B O4YMUCTHbIE COOPYXXEHUS.
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Xnop, Haxogswwunca B Boge B Buae Cly, HCIO, CIO, Ha3biBaeTca c80600HbIM
xs10pom, cBaAsaHHbIn B xnopamuHbl NH,Cl u NHCI, — cessaHHbIiM xnopom. Cymma cBO-
6oOHOro 1 cBA3aHHOrO Xnopa HasblBaeTCs akmueHbIM XSTOPOM.

KonuyecTBO akTMBHOrO Xropa, ocTaBlUeecs B BoAe MNocrie 3aBeplieHnsa obessa-
paXmnBaHMa N peakLMn OKUCIIEHUS, HasblBaeTcs ocmamoyHbIM Xi10poM. CaHUTapHbIMM
npaBuraMmm n HopMamMu BENMYMHA OCTaTOYHOro cBOHGOAHOMO Xropa pernameHTUpyeTcs B
npegenax 0,3-0,5 mr/n, octato4yHoro cessaHHoro B npegenax 0,8—1,2 mr/n, npu Bpeme-
HW KOHTaKTa ¢ Bogon cBobogHoro xropa He meHee 30, CBA3AaHHOro Xrnopa — He MeHee
60 MUHYT.

[o3y akTMBHOro xfiopa gns o6essapaxxmBaHnsa BOAbl CreayeT ycTaHaBnvMBaTb Ha
OCHOBaHMMN [aHHbIX TEXHOMOMMYECKNX U3bICKaHUW. [pn nx OTCyTCTBMWM ONA npeaBapu-
TenbHbIX PacyE€ToB crefyeT NpuMHMMaTb A03Yy Xfnopa AN NOBEPXHOCTHbIX BOA Nocne
dunbTpoBaHMa 2—3 Mr/n, 4nsa Bo4 N0A3€MHbIX UCTOYHMKOB — 0,7—1 mMr/n.

Ha BOOONPOBOAHYHO CTaHUMIO XUOKUN (CKUMXKEHHbIN) XIOp AOCTaBMseTCA B Me-
Tannuyeckux cocygax: bannoHax nnu KoHTenHepax. Ha cTaHuMuM NpomM3BOAUTCS XpaHe-
HWe, ncnapeHune xnopa, NPUroToBreHNe XNOPHOM BOAbI U A03MpoBaHue eé B obpabathbl-
BaeMyio Boay.

XpaHeHue xsiopa NpoBOAUTCA B TPAHCMOPTHOM Tape, KoTopad nocne MCnosb3o-
BaHMA BO3BpallaeTcs Ha 3aBoa-usrotoButenb. [Mpu HebonblUMX pacxogax xnopa uc-
nonb3yoT 6annoHbl, B Poccum npumeHsoTea 06bi4HO 6annoHbl emkocTbio 40 1 50 i, nx
BMECTMMOCTb M0 Xnopy coctasnsieT 50 1 62 kr. EMKOCTb XIIOPHOro KOHTelHepa cocTas-
nsiet 800 n (okoro 1000 kr »kuakoro xnopa).

XpaHeHune xnopa npoBoAUTCS B cneymanbHOM MOMELLEHMU — paCXOO4HOM CKraje,
00bIYHO NPUMBbIKAKOLLEM K 30aHUIO XITOPATOPHOWN, HO OTAENSEMOM OT OCTaslbHbIX Nome-
LLIEHWNI rIyXon CTEeHOMN 6e3 NPOEMOB.

[ns pacTBOpeHuns xnopa B BOAE ero npeaBapuUtesibHO NpeBpaLlatoT B ras — ucna-
psoT. MicnapeHue xnopa npoBogMTCA B TPaHCMOPTHOM Tape (6anmnoHax unm KoHTenHe-
pax) unu B cneyunarnbHbIX YCTPOUCTBAX — Ucnaputensx.

Ucnapumenu pekoMeHAayTCA Npu pacxoge xnopa bonee 15 kr/4 n Bceraa uc-
nonb3ytoT npu pacxoge 6onee 100 kr/u.

MpuHUMNnanbHasa cxema XrnopaTtopHOM C UCNapeHMeM Xropa B TPaHCMNOPTHbIX CO-
cyfax npusegeHa Ha puc. 39 «a», a C npMMeHeHnem ncnaputenen — Ha puc. 39 «b». Ha
pUCYHKax MOKa3aHO TOMbKO OCHOBHOe obopyaoBaHue. B npyvBeaeHHbIX npumepax cknag,
XJiopa NpUMbIKaeT K XNOp-403aTOPHON. BansioHbl NNn KOHTEMHEpPbl XPaHATCS Ha cknage,
ABa U3 HUX UCMONb3YITCA ANA NONyYeHns Xnop-rasa u pacnonaralTca Ha Becax Ans
KOHTPOMSA 3a pacxofoM Xropa, KaXabl COCy HaxoguMTCsa Ha CBOUX Becax.

B cxeme c ncnapenunem B cocygax (puc. 39, «a») B Xnopgo3aTopHy noctynaeT
xnopras. [lanee xnopra3s npoxogut 6annoH-rps3esuk n uneTp, rae NnpoucxoauTt otae-
neHve OT rasa kanersb xrnopa u npoumx npumecen. OYnLLIEHHbIN Xop NocTynaeT B Jo3a-
TOp XJlopa, OTKyAa OTcacbiBaeTCs C MOMOLLbIO 3xekTopa. B axekTope u ganee B Tpy60o-
npoBoAe MNPOUCXOAUT CMELLEHWE M PacTBOPEHWE XJlopa, MONyYeHHasa XJfiopHas Boda
BBOAUTCS B 0bpabaTbiBaeMyto BOAY B TOYKU, MPEAYCMOTPEHHbIE TEXHOSTOIMEN OYNCTHBIX
coopyxeHui. B cxeme Ha puc. 39 «b6» Xnakmi xnop u3 cocyaoB nog AaBrneHnem nocTy-
naeT B ucnaputens, rae npespallaeTcs B Xnop-ras.

XnopaTtopbl cnyxaTt Ans A03UPOBKN ra3oobpasHoro xnopa, CMeLeHNs ero ¢ Bo-
AO0W 1 nogayv XnopHou BoAbl K MecTy notpebrneHus. Mo xapaktepy paboTbl xnopartopsl
noapasfensatTcs Ha annapaTbl NOCTOSIHHOIO N NepPUOaMYEeCcKOro 4eNCTBUS, No NpUHUMNY
OEencTBNA — BakyyMHbIe.
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Cknad xnopa

XnopdosamopHast

Ckxnao xnopa

y

y

Puc. 39 — lNpuHyunuarnbHble cxeMbl XJI0PamopHbIX:
a — C ucnapeHuem xnopa B cocygax; 6 — ¢ npuMeHeHnem ncnaputenen;

1 — BECbI; 2 — KOHTENHEPLI C XI10pOoM (6annoHbl); 3 — uCnapuUTens;

——
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Xnopdosamoprast

9

4 — NpOMEXYTOYHbIN B6anoH-rpsa3eBuk; 5 — punbTp; 6 — XIopaTop; 7 — IKEKTOop;
8 — Boga ansa paboTbl axekTopa; 9 — xrnopHasa Boaa

B Poccum BbinyckaloTca M NpUMEHAOTCA xnopaTopbl BakyymHoro tuna JIOHUW-
100KM, AXB-1000 1 XB-1, N0 CBOMM KOHCTPYKLMOHHbIM pPELUEHUSIM aHanNormyHble Xno-

patopam JIOHWI-100 KM (Tabn. 7).

TexHuYyecKue xapakmepucmuku X/10pamopos

Tabnuuya 7

Tunbl xnopartopoB

XapaKTepUuCcTUKH NTOHWUN-

100KM AXB-1000 XB-1
Mpepnenbl perynpoBaHns NPON3BOANTENBHOCTU 205-12.8 1,0-12.8 1.5-10
no xnopy, Kr/v
[aBneHne pabo4en Boabl Ha Bxoae axekropa, MlMa 0,4-0,5 0,2 0,6
[asneHune xnopa (rasa) Ha Bxoge xnoparopa, Mlla, 0.1-0.4 0.6 0.8
He bonee
Pabouyee paspexeHune B xnopatope He bonee, klla 5 - -
Pacxopn pabouen Boabl Npy MakcMmManbHOM 49 i 40
JaBreHnn Bodbl Ha BXOOE B 3XKEKTOp, m3/uac ’ !
Macca He 6onee, Kr 18 25 10
MabapuTHble pa3mepbl, MM: BbICOTa 220 20 380
anvHa 100 250 250
LUMPUHa 190 670 670
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lMpuHyunbl NpoekmMupoeaHusi XJI0PamMoOPHbIX. XNOPaTOPHbIE LOMMKHbLI pa3Me-
LaTbCA B OTAENbHO CTOSLWMX KanuTalnbHbIX 34aHUSAX BTOPOW CTEMEHW OrHECTOMKOCTW.
XnopaTtopHasi 00blMHO COCTOUT M3 OBFIOKOB MOMELLEHUW: PacxXxogHOro cKraga xnopa,
XITOPA03aTOPHON, BEHTUNSILUMOHHOW Kamepbl, BCOMOraTenbHbIX U ObITOBbIX MoMeLle-
HUIN. BOKpyr cknaga xnopa u XrnopaTopHOW CO CKNagoM xriopa A0SMKHO ObITb ChfoLwHoe
rnyxoe orpaxneHue, BbICOTOM HE MeHee ABYX METPOB, C MMyXMMW MAOTHO 3aKpbiBaOLL M-
MUCS BOpOTaMu Of9 OrpaHUYeHUst pacnpoCTPaHEHUs1 ra3oBOW BOSIHbl U UCKITHOYEHUSA
AOoCTyna NOCTOPOHHUX UL, HA TEPPUTOPUIO cknaga. BmectMmocTbs pacxogHoro cknaga
XJfiopa gormkHa 6bITb MMHUMAanNbHOM U He npeBbiwaTtb 15-cyTovHOro notpedbneHuns Boao-
NPOBOLHOWN CTaHUMEN.

Paguyc onacHom 30HbI (B M), B Npefenax KoTopon He AonyckaeTcs pacnonaraTb
00BEKTbI XUMULWHOIO M KyIbTYPHO-ObITOBOrO Ha3Ha4YeHWs, COCTaBMNSET ANs CKnagoB
xnopa B 6annoHax 150, B KoHTenHepax — 500. XnopaTopHblie A0MKHbI pacnonaraTtbCcs B
MOHWMKEHHbIX MEeCTax MoLlagku BOLOMPOBOAHBLIX COOPYXEHUM U NPEUMYLLECTBEHHO C
NoABETPEHHON CTOPOHbLI Npeobnagarwmnx HanpaBneHun BETPOB OTHOCUTENbHO 65n-
XanLwunx HaceneHHbIX MyHKTOB (KBapTanos).

PacxogHbin cknag xnopa crefyeTt oTAensaTb OT APYrnX NOMELLEHUN TIyXOn cTe-
Hown 6e3 NPOEMOB, B CKknage AOMKHO ObiTb ABa BbIXxO4a C NPOTUBOMOSIOXHbBIX CTOPOH MO-
meweHus. OguMH n3 BbiIxogoB obopyayeTcss BOpoTamu Ansi TpaHCnopTupoBaHus 6anno-
HOB WMNN KOHTENHepoB. Bbesg aBToMOOMNEN B NomelleHne cknaga He [onyckaeTcs,
OOJTDKHO ObITb NpeaycMOTPEHO rpy3onoabemMHoe obopyaoBaHue Ans TpaHcnopTa Cocy-
A0B C Ky3oBa aBTOMOOUNA Ha cknag. MopoXHIo Tapy HaONeXUT XpaHUTb B MOMELLEHUN
cknaga. [1sepu n BopoTa BO BCEX MOMELLEHNAX XSTIOPATOPHOM OOSKHbI OTKPbIBATbLCA MO
xo4y 9Bakyauuu. Ha Bbixogax 13 ckrnaga npegycMatpuBaloTCs CTauMOHapHble BOASHbIE
3aBecbl. Cocyabl C XNOPOM LOSMKHbI pasMellaTbCs Ha NoACTaBKax UMM pamMKkax, UMeTb
cBOOOAHLIN JOCTYN ANsi CTPOMOBKM M 3axBaTta Mpu TpaHCNopTMpOBaHuU. B nomeleHnn
Cknaga xrnopa pacnonaraeTtca obopyaoBaHue Of8 HeMTpanusauum aBapunHbIX BbIOpO-
COB XxJiopa.

XnopgosatopHble pa3mellaTb B 3arnybnéHHbIX NOMELLEHUAX He JonyckaeTcs, oT
APYrMX NOMELLEHUIN OHWN OOSMKHbI ObITb OTAENEHbI IyXON cTeHon 6e3 NPOEMOoB U CHab-
XEeHbl ABYMS BbIXOA4AaMM HapyXy, Npyu 3TOM OAWH U3 HUX Yepe3 Tambyp. Bcnomoratenb-
Hble NMOMELLEHNS XIMOPaTOPHbIX AOJTKHbI ObITb N30NMPOBaHbLI OT NOMELLIEHUNIN, CBA3AHHbIX
C NPUMEHEHMEM XJl0pa U UMETb CaMOCTOATENbHbIN BbIXOA,.

XnopaTopHble 060pyayrTCA NPUTOYHO-BLITSHKHOW BeHTUNAUMen. Beibpoc Bo3ay-
Xa MOCTOSIHHO OENCTBYIOLLEN BEHTUNSALUMEN N3 MOMELLEHNA XINOPA03aTOPHON HaONexuT
OCYLLECTBNATb Yepes Tpyby BbICOTON Ha ABa MeTpa Bbille KOHbKa KPOBMIN CaMOro BbICO-
KOro 3gaHud, Haxogsuwerocs B paguyce 15 M, a NOCTOAHHO LENCTBYHOLLEN N aBapUNHON
BEHTUNAUMEN N3 PacxXOO4HOro ckrnaga xsiopa — yepes Tpyby BbicOTOM 15 M OT ypOBHS
3eMnu.

Mo kaxgoMy 06bekTy, MCNONb3YOLEMY X0p, HEOOX0ANMMO BECTU XypHan yyéTa
pacxoga u NocTynSIEHUsT XJ10pa, XXypHarnbl NPOBEPOK XIIOPHOrO XO351MCTBA, BbIMNOMHEHUSA
rpacpmka nnaHoBO-nNpenynpeauTenbHOro PEMOHTa, a TakkKe NpoBeAeHUs TPEHUPOBOY-
HbIX 3aHATUI NO OBCNY>XMBaAHMIO XIOPHOro 06opyaoBaHUA M NoKanu3aumm aBapUMHbBIX
cuTyauun.

XnopaTtopHble A0MKHbI BbiTb 060pyaOBaHbl ABYMS BbIXOA4AaMW: OOMH Yepe3 TaMm-
Oyp, Opyron HenocpeacTBEHHO HapyXy. [ABepn LOMKHbI OTKPbIBATbLCS HAPYXY.

XnopaTtopHble U pacxogHble ckrnagbl OOMKHbl ObiTb 06OpyaoOBaHbl NPUTOYHO-
BbITSDKHOW BEHTUNAUMEN, paboyen C WeCTUKpaTHbIM BO34yXO00OMEHOM B Yac 1 aBapui-
HOM C 12-KpaTHbIM BO34yXOOOMEHOM B 4ac, BKIIOYaKOLIENCa OT raszoaHanusatopa Ha
npeBbiweHne MNOK B paboyen 3oHe. Bbibpockon BO3gyx OT aBapuUNHOM BEHTUASALUK
OOJDKEH MPOXOAUTb OYUCTKY OT XJlopa AerasauMOoHHbIM pacTBOPOM (pacTBopamu LLeno-
YN UNN N3BECTKOBbLIM MOMOKOM). [puK BKNOYEHUN aBapuUMHOM BEHTUNALMK paboyasi BEH-
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TUNAUMA OOMMKHA aBTOMaTUYECKN OTKITo4aTbCS.

BeHTUNSAUMOHHbIE KaHarnbl XNTOpaTOPHOM M pacXOAHOro cKnaga xnopa He OOMMKHbI
coobwaTbCs C BEHTUNALMOHHBIMU CUCTEMAMM OPYIMX MOMELLEHWA.

XnopaTopHble OOMKHbI MMETb aBapUMNHOE 3NEKTPUYECKOE OCBELLEHNE, MUTAaeMOe
OT aBTOHOMHOIO UCTOYHMKA 3NEKTPOIHEPIMMN C YCTAHOBKOW CBETUITbHUKOB B TaMbype u
CHapyxu. Py4yHoe BKMOYEHNE BEHTUNALMM U OCBELLEHUNA cregyeT npegycMmatpmBaTh
BHE MOMELLEHUS1 XNOPaTOPHOMN.

PeazeHmHoe xo03siicmeo. [ANa XpaHEeHWs CbiMy4ynx peareHToB OOMMKHO ObiTb
NpeaycMOTPEHO OOHO3TAXHOE 3aKpbiTOe CKnagckoe nomelleHue. [BepHble MpPoEMb
CKMagoB ChbiMy4YMx peareHToB, NpegHas3Ha4vyeHHble Ans npMémMa v Bblgayn peareHToB, Mo
OKOHYaHUWN UX NCMONb30BaHUS AOMKHbI ObiTb NMOTHO 3aKPbIThI.

PeareHTbl XpaHAT B COOTBETCTBYIOLLEN TApe U B YCTAHOBITIEHHOM AJ151 KaXX40ro nx
BMOa nopsake TakuMm obpas3om, YTOObl UCKITHOHYUTL BO3MOXHOCTb BPEAHOro BO3AENCTBUS
Ha Nogen N KOHCTPYKLUNN COOPYXKEHUN.

XpaHeHune KoarynsHTa HaBanom AonyckaeTcs Npu BbiCOTe cros He Gonee AByX, a
n3pectn — He 6onee 1,5 meTtpos. Npu mMexaHn3aumm NOrpy304HO-pPa3rpy304HbIX paboT
BbICOTa CIl0si MOXET ObITb yBENMYeHa Ha oauH MeTp. [Npn xpaHeHun peareHToB B bGapa-
baHax, 6oykax BbiCOTa UX pasMeLLeHns OormkHa ObiTb He Bonee 2,5, a B MelKax — He
oonee 2,0-3,5 m.

TpaHCnopTMpPOBaHNE ChiNy4YNX peareHTOB AOSMKHO OCYLLECTBMATLCA B cneumanb-
HbIX aBTOMOBUNIAX, B YMMAOTHEHHbIX Ky30Bax. [1pn nepeBo3ke B OTKPbITLIX Ky30oBax crie-
AyeT nokpbiBaTb MX 6peseHToM. MpurotoBneHne pacTBOPOB peareHToB NPOM3BOAMTCS B
pacTBOPHbIX 6akax, KOTOpble OOMMKHbI pacnonaraTbCa pSaoM CO CKNagom, B M30MMpPO-
BaHHOM MOMELLEHUN, CHAOXXEHHOM BbITS)KHOWM BEHTUNSALIMEN.

Mpwn 3arpy3ke NbINEBUMAHOIO KoarynsHTa B pacTBopHble 6aku 3abop ero ueneco-
06pa3HO NPOM3BOAMTL BaKyyMHbIMU YCTAaHOBKaMM.

[ns pacTBopeHusi peareHTa M nNepemellnBaHnsa pacteopa B 6akax Heobxoanmmo
npegycmMaTtpmBaTth Nogady cxaTtoro Bosgyxa faasneHuem He Bbiwe 0,05 MlMa. Jonycka-
€TCsl NPUMEHEHMNE MEXaHNYECKNX MeLLAnNoK Ui LMpPKYsiUMOHHbBIX HACOCOB.

PaboTbl, CBA3aHHbIE C 3arpy3kon, BbIrPY3KOM U NPUroTOBIEHMEM pacTBopa Koary-
ngaHTa, BuoreHHbIX J00aBOK, U3BECTU U APYrMX peareHToB, AOSMKHbI NPOBOANTLCA B YC-
TaHOBMNEHHbIX HOPMaMn CPeAcTBax MHAMBMAYaNbHOM 3awmThl. Mocne okoH4aHusa pabo-
Tbl crneuoaexaa AommkHa bbiTb obecnbineHa, a paboune JOMKHbI NPUHATL TENMLINA OYLU.
Mpn paboTte B pecnmpaTtope yepes kaxable 30 MUHYT paboTaroLwmin AOSMKEH AenaTb ne-
pepbIB Ha OTAbIX, CHAB MPM 3TOM pecnuparop.

Mpy nonagaHuMM MNbifW HeraweHon M3BEeCTUM vepe3 AblXxaTenbHble NyTW nocTtpa-
AaBLueMy HeobXo0aAMMO MPOBECTU UHransaumio BoAsSHbIMW napamu (NnpeaBapuTenbHO O0-
6aBUTb K BOAE HECKOSTbKO KPUCTaNSIMKOB JIMMOHHOW KUCIOTbI). Mpn oxorax Koxu crneay-
€T NPOBECTUN yaaneHne KyCOYKOB U3BECTM MUHEPAsnbHbIM UM pacTUTENbHbIM MacromMm,
3aTeM genaTtb NPUMOYKM NSATUMPOLIEHTHBIM PAacTBOPOM NMMOHHOWM KMcnoTol. [pu nona-
AaHUK B rnasa CpOYHO NPOMbITb OTKPbITbIV a3 CTpyen BoAbl.

MemaHnmeHku. MeTaHTeHK (M MeTaHTaHK) CIyXUT OAHUM U3 BaXXHbIX 3N1E€MEH-
TOB OYUCTHBIX coopyxeHun (puc. 40). B oTnuumne oT aspOTEHKOB B HMX MOCTYNaeT, Kak
npaBuno, He cama CTOYHas XNOKOCTb, a KOHLEHTPUPOBAHHLIM OCaaoK, BbiNnagawowuin B
OTCTOMHUKAX. N5 ManbIX KONNUYECTB CTOMHON XXMAKOCTM (Kak npaBuio, Ao 25 M3 B CyTKK)
O0ObIYHO NPUMEHSIIOT CenTuKK, Ansa cpeaHmnx konuvecTs (8o 10 000 m* B cyTKM) — ABYXbS-
PYCHbIE OTCTOMHUKN.

KOHCTPYKTMBHO METaHTEHK npeacTaBnseT Ccobon UMANHOPUYECKUIA NN peXe
NPSAMOYroOfnbHbIN pe3epByap, KOTOPbIN MOXET ObITb MOMHOCTLIO UM YacTUYHO 3arnyo6neH
B 3emno. [HMWE  MeTaHTeHKa MMeeT  3HAYUTENbHbIn  YKMNOH K LeH-
Tpy. KpoBnst MeTaHTeHKa MOXET ObITb XXECTKaa unu nnaesatowas. B yctponcreax ¢ nna-
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BaloLLLEe KPOBMEN CHUXKaeTCs OnacHOCTb MOBLILLIEHWUSI AaBNEeHUsi BO BHYTPEHHEM OObE-
me. CTEHKM 1 OHULLIE METAHTEHKA BbIMOMHAOTCS, Kak NPaBUIio, U3 XenesobeToHa.

T

Puc. 40 — BHewHUli 8Uu0 MemaHMmeHKo8

Ansa cbpaxuBaHusa n npeaBapuTesibHOro 06e3BOXNBaHNA 0CagKOB U3 NEPBUYHBIX
OTCTOMHUKOB, M36bITOYHOrO aKTUBHOIO Mna n3 aspoTeHKoB, BuonneHkn ¢ GuopmneTpos
NPUMEHSIIOTCA MEeTaHTEHKN (aKTUBHbIA Un, obpasylowmmnca npy GUOXMMNUYECKON OYNCTKE
NMPOMCTOKOB, NpakTU4eckn He cOpaxmBaeTcs).

[onyckaeTca nogavya B METAHTEHKN U OPYrMX OCafKoB: OTOPOCHI C PELLETOK, NpPo-
MbILLMIEHHbIE OTOPOCHI OPraHNYECKOro NPOUCXOXAEHUS U NPOYME OTXOAbI.

Meman — roptounn ras, obpasyowmmncsa npyu copaxxmeaHm 0CagkoB CTOYHbIX BOS
B METaHTeHKax, He MMeeT CUNbHOro 3anaxa u B ABa pasa Nnervye Bo3gyxa. Hambonee
onacHo obpasoBaHue B3pbIBAOLENCS CMECU MPU COOTHOLIEHUM OaUH ObbEMa mMeTaHa
Ha 5-15 06bEéMOB BO3ayXa.

HesaBncumMo OT obuiero orpaxgeHus TePPUTOPUUN OYUCTHBIX COOPYXXEHUW NIo-
LaaKa METAHTEHKOB AOMMKHA MMETb OrpaxaeHne He bnumxe AecaTn MeTpoB OT CTEH Me-
TaHTeHka. B 30He paguMycom nsTb METPOB OT rOPfiIOBUHbI METAHTEHKOB, fOKOB-11a30B 1
OTKPbITbIX KaMep BbIFPYy3kn B nepuod paboTbl METAHTEHKOB 3anpeLlaeTcsa Kyputb, npo-
N3BOANTb OrHEBbIE paboTbl, CBA3aHHbIE C UCKPOOBpa3oBaHMEM.

Unoebie nnowadku. Hanbonee npocTbiM M pacnpoCTPaHEHHbIM Cnocobom
006€e3BOXNBAHUS XUOKOro OCajika CTOYHbIX BOL SIBNSETCA €ro Cylika Ha WMoBbIX NIo-
waakax (puc. 41). Nnosble Nnowaakn npegHasHayveHbl Ois eCTECTBEHHOro 06e3BOXMN-
BaHMSA ocafkoB, 06pasyloLLUNXCH Ha CTaHLUMAX BMONOrMYyeckon OYUCTKM CTOYHOW BOAbI.

OHu npeacTtaBnaloT cobor crnnaHMpoBaHHbIE APEHUPOBaAHHbIE Y4acCTKM Ha ecTe-
CTBEHHOM WM UCKYCCTBEHHOM OCHOBAHWW, OKPY>KEHHble CO BCEX CTOPOH 3eMIJISiHbIMU
Banukamu BbicoTon o 1,5, wmpnHom no Bepxy He meHee 0,7 M U CUCTEMOWN ApeHaxa.

Mpn cpaBHUTENBLHO MPOCTON TEXHOSIOMMM U HU3KMX 3aTpaTax Ha 3kcnnyaTauuio
nnosble nnowagkn obecneynBatoT Ype3Bbl4anHO HU3KMIA 3AEKT 06E3BOXKMBAHNA OCO-
6eHHO B paroHax ¢ 60nblMM KONMMYECTBOM BbiNadatowmx ocagkoB. K Takum pavioHam
OTHOCUTCs Bonbluasa YacTb Tepputopun Poccun, rge ana AnMTenbHOrO XpaHeHus Xug-
KOro ocajika UnoBble NMOLaaKM BbIHYXXAEHHO NPeBPaLLatoTCs B UITOHAKOMUTENN.
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.41 — MﬂOGbIéVI'IJ'IOLL(aaKU

OpHako gaxe B 3MNOXY WHTEHCUMBHOIO BHEOPEHUS COOPYKEHUN MEeXaHW4YeCcKoro
00e3BOXMBaHMNA Ocajka, UNoBble MIOLWAAKN CryXaT camMmblM pacnpocTpaHeHHbIM B Poc-
cun meTooM o6e3BoXuBaHMS ocagka. B HacTosilee Bpems Ha unoebix nnowankax oo-
pabaTtbiBaeTcs 90% Bcero ocagka, obpasytouleroca B Poccun. NpuBnekatenbHOCTb 3TUX
COOpPYXXEHUN OOBACHAETCA MPOCTOTON MHXEHEepHOoro obecnedyeHust U NErkocTbl JKC-
nnyatauum no CpaBHEHMIO C PUNbTP-Npeccamu, BakyyM-punbTpamm, CyLIUNbHBIMU yC-
TaHOBKaMMW.

Unoebie nnowadku Ha ecmecmeeHHOM OCHOB8aHUU ¢ OpeHaxoMm. Vnosbie
nnoLwagkm Ha ecTeCTBEHHOM OCHOBaHUM MPOEKTUPYIOTCA Ha XOpPOWO (OUNbTPYHOLLNX
rpyHTax Npw 3aneraHuu rpyHToBbIX BOA Ha rnybuHe He mMeHee 1,5 M OT NOBEPXHOCTU
KapT M TONbKO Torga, korga gonyckaetcst punbTpaums nnoBon Boabl B rpyHT. Ecnn rny-
OuHa 3aneraHusi rPyHTOBbIX BOA MeHbLue 1,5 M, TO HEOBXOOUMO MOHWXKEHME UX YPOBHS.
LlenecoobpasHo ctpoutb nnowaakn pasmepom 1002100 m. [lanbHOCTb pa3nuBa ocagka
C BnaxHocTbto 93-95 % moxeT coctasnate 20-25 M, B 9TOM cnyyae wmpuHa kapt 6y-
net orpaHmyeHa 40-50 M npu OBYCTOPOHHEM Hanycke. Y3kue nrowiagky npeanodTu-
TenbHee Npy NNaHMPOBKE Ha TEPPUTOPUN C XOPOLLIO BbIPaXXEHHbLIM YKITOHOM.

Ha nnoTHbIX 1 BOOOHENPOHMLAEMbIX FPYHTaX UIOBbIE MMOLWALKM YCTpauMBaloTCs
Ha eCTeCTBEHHOM OCHOBaHUW C Tpyb4aTbiM OpPEeHaKOM, YKNaablBaeMbiM B APEHaXHble
KaHaBbl. /ICKyCCTBEHHOE OCHOBaHME UMOBbLIX MIOLWAA0K AOMKHO COCTaBMATb HE MeHee
AECATN NPOLIEHTOB MX Nfowaan. Ha nnoebix nnowagkax ycTpamBatoTCa SOPOrK € NaH-
aycamu Ans cbesfa Ha KapTbl aBTOTPaHCNoOpTa U CPeACcTB MEXaHU3aLumn.

Haunbonblwee pacnpocTpaHeHne nonyYmnn unosble NAoWanku Ha eCTeCTBEHHOM
OCHOBaHMMN KackafHOro Tuna C OTCTaMBaHMEM M MOBEPXHOCTHbIM yOaneHneM WIIOBOW
BoAbl. lMocne 3anonHeHns KapT MNOBOW NMOWAAKA OCALKOM WU CrnvBa OTAENUBLLENCS
NNoBOKM BOAbI AanbHenwee 06e3BOXNBaAHNE OCafKa OCYLLECTBSETCA NYTEM UCNapeHus
C NOBEPXHOCTX OCTaBLUENCA BNaru.

OOHUM 13 BO3MOXHbLIX METOLOB, YCKOPSHOLMX €CTECTBEHHYH CYLUKY ocagka Ha
WNOBbIX NroLWaaKkax, CNyXuT npouecc eopoweHus. [Npn aTom yganseTca pactTuTenb-
HbI MOKPOB M paspyLlaeTcsl NOBEPXHOCTHAs KOpKa, YTO CNOCOOGCTBYET YCKOPEHHOMY
NnoAcyLUMBaHMNIO OCaZKa B TEMMOe cyxoe Bpems u 6onee rnybokomy NpoMopaxnuBaHuio B
3MMHee.

MnoBble nnowagkn MHTEHCMBHOTO OBGE3BOXMBAHUA M CYLUKM MOXHO noapasge-
NNTb Ha TPaANLMNOHHBLIE N YCOBEPLUEHCTBOBaHHbIE. K NepBoin KaTeropmm oTHOCATCS UIo-
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Bble NNOLAAKM C BEPTUKANbHLIM U TOPU3OHTANbHbLIM APEHaXOM, KO BTOPOW — nnoLwiagku
C co3JaHMeM Bakyyma B APEHaXHOW CUCTEME, UCKYCCTBEHHbIM BOLOHENPOHMLUAEMbIM
NOKPbITUEM C NPOAYBKOW BO34YXOM, HarpeBoOM.

lMeckoebie nnowadkku. B 3aBUCMMOCTM OT CTENEHN UCMNONb30BaHNSA NPUPOOHbIX
NPOLECCOB NIOLLAaAKN MOXHO pasdennTb Ha ABe OCHOBHblE KaTeropum: eCTeCTBEHHOro
06€e3B0OXNBaAHNS U CYLLKN U MHTEHCUBHOIO 00E3BOXMBAHNSA U CYLLKM.

Ko BTOpoOn kaTeropmMm OTHOCATCS NNOLWAanKku, B KOTOPbIX onpedenéHHble dakTopsbl
NPMPOAHOro LMKNa BMAOM3MEHEHbI U MHTeHcMduLMpoBaHbl. Kak npasuno, aTo nnowaa-
KA C MCKYCCTBEHHbIM APEeHaXoM, NOAOrpeBOM, CO34aHMEM BaKyymMa B APEHaXHOW CuC-
TEME, UCKYCCTBEHHbIM BOAOHENPOHMLUAEMbLIM MNOKPbITUEM. [IPUMEHEHME TOrO UINN NHOTO
BMAa NNoOLagoK 3aBMCUT OT MECTHbIX YCNOBUI: crneundukn KnumaTa, Hanmyus gonos-
HUTENbHbIX MCTOYHMKOB 3HEPrMn 1 cBOOGOAHLIX NnoLlagen.

K nepBoi KaTeropun OTHOCATCS NAOLAAKM, B KOTOPbIX MCNONb3YTCA NPUPOLHbIE
npouecchbl ncnapeHnsa n gekaHtaumm 6e3 CyLeCTBEHHONO M3MEHEHUS!, MO CPABHEHUIO C
TEMU e npoueccamMmu, NPOMCXOASALLMMK B eCTeCTBEHHOM cpede. Kak npaBuno, a1o nno-
LagKn Ha eCTeCTBEHHOM OCHOBaHUM C MOBEPXHOCTHbIM OTBOAOM BOAblI M MIIOLWAAKU-
YyNNOTHUTENN.

LInamoHakonumersnu. Bbibop MecTa wnamoHakonuTens cnegyeTt cornacoBbiBaTh
C TeppuTopmnarnbHbiM opraHom PocnoTtpebHaasopa. LnamoHakonutenu (puc. 42) nonx-
Hbl UMETb ApPEeHaXKHble YCTPONCTBA, KOTopble obecneunBanu 6bl 3aWMTy NOYBbLI U BOAO-
€MOB OT 3arpsi3HeHns1 Bogamu, BblAENSOLWMMUCS U3 LUNnama.

Puc. 42 — llInamoHakonumersrib

[Mocne 3anonHeHns LWamMoHakonuTens 4O NPOEKTHOW OTMETKU crefyeTt ero 3a-
KOHCepBupoBaTb 6e3 3arpsasHeHns okpyxarowen cpefpl. [MoBepxXHOCTb LIIaMOHaKonm-
Tens, ero oTKOCbl U rpebHu cnefyet 3acbinaTb WebHem, rpaBuem, Cnoem, TOMLLMHON
15-20 cm, pacTuTenbHbIM PYHTOM M 3acesaTb MHOTONeTHUMU TpaBaMu.

3aKkoHCepBUPOBaHHbIE LUMTAMOHAKONUTENWU HUKOra Hernb3s ocTaBnAaTb 6e3 npu-
CMOTpa, 0COBEHHO B BECEHHMI NABOAOK.

Akcnnyamayusi HacocHbIX cmaHyul. KoHTpornb Hag paboTton arperatoB B 3a-
rnyGrneHHbIX HACOCHbIX CTaHUMAX (pyc. 43) OOMKEH OCYLLECTBATLCA AUCTaHUMOHHO 6e3
NOCTOSIHHOro NpebbiBaHUSA B HUX 0BCyXUBAKOLLLEro nepcoHana.

CteHbl  3arnybneHHOM 4YacTu  30aHMS  HACOCHOW  OOMXKHbl  OblTb K-
OpOoun30nMpoBaHbl Ha BbICOTY He MeHee 0,5 M Bbille NNaHMPOBOYHON OTMETKU Haa3eM-
HOM 4acT HacocHon. C OTMETKM Mona HacOCHOM AO0SMKHa OblTb NpeaycMoTpeHa camMmo-
TeyHas kaHanusauus, kKotTopas LOMmKHa ObITb B MOCTOSIHHOW rOTOBHOCTW. B criyyae orpa-
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HWYEHHOWN MPOMYCKHON CMNOCOBHOCTM CaMOTEYHOM KaHanusauuu UM HEBO3MOXHOCTU
NOAKIIOYEHMST €€ K OTMETKE Mnosfia HaCOCHOW HeOBXOAMMO YCTaHOBUTL CrieunarnbHbIN Ha-
COC NPOU3BOAUTENBHOCTbLIO, 0becnevnBaroLen MakCUManbHO BO3MOXHOE MNOCTynfneHne
BOAbl B HACOCHYIO.

L % . N \ &
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Puc. 43 — Obwuti sud nnomeuweHUs1 HacocHoU cmaHuyuu

[Mpn aTOM anekTpoaBuraTesib Hacoca pacnofiaraeTcs Bbllle OTMETKN MIaHNPOBKN
Y 34aHNS HACOCHOWM U NYCK €ro AOMKeH OCYLLEeCTBNATLCA aBTOMaTUYECKN B 3aBMCUMOCTU
OT YPOBHS BOAbl B HACOCHOMW.

Ha cnyyan aBapunHOro 3atonsieHns HaCOCHOW CTaHUMW criegyeT npegycmatpu-
BaTb aBTOMaTU4eCKOe OTKMIOYEHNE OCHOBHbIX HACOCHbIX arperatoB. 3BYKOBble U CBETO-
Bbl€ CUrHarbl CUrHanNM3aTopoB AO0SKHbI ObITb BbiBeAeHbl Ha WUT KUTMKA.

Mpn aBapunHOM 3aTONSIEHUN HACOCHOW CTaHLMKM OHa A0MmkHaA ObiTb o6ecToyeHa ¢
cobniogeHnemM aBapunHOroO pexmnma. AnekTpoasuraTenu n gpyroe anekrpuyeckoe obo-
pydoBaHue B 3arnybreHHbIX HACOCHbIX CTaHUMAX OOMKHbI ObiTb B cneunanbHOM UCNos-
HEHWUN, COOTBETCTBYIOLLIEM Cpefe U Knaccy NomeLleHUss HAaCOCHOW.

HanopHble n BcacbiBawoLwwme TpybonpoBoabl UTOBbIX HACOCOB AOSMKHbI MMETh YCT-
poncTBa AN NPOMbIBKM MX BOAOW. [1pOMbIBKY LienecoobpasHOo OCYLLECTBATL BOAON U3
CUCTEMbl TEXHMYECKOro BOAOCHabXeHUs, cos3farolero AasneHne, B ABa pasa npeBbl-
LiaroLee Hanop MUNoBbIX HACOCOB.

B nomelleHnax HaACOCHbIX, rae NpouM3BOAUTCH Nepekayka KUCIOThI, LWeoyYn nnu
APYrMX peareHToB U rae BO3MOXHbI OXOrm obcrnyxusarLlero nepcoHana, Heobxoanmo
HanMyme aBapuMHOro Aylla ¢ aBTOMaTUYECKUM BKIHOYEHNEM.
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Bonpocel 111 CaMOKOHTPOJISA

1. YKaxuTe Tpu OCHOBHbIE rpynnbl 3arpsa3HeHnn MmnpoBoro okeaHa.

2. Kpatko oxapaktepunaynte OCOBEHHOCTU 3arpsisHeHUs MupoBoro okeaHa Hed-
TblO N HedbTenpogyKTamu.

3. Kak nogpasgenseTtca Bofa no ueneBoMy HasHaYeHno?.

4. B 4ém cMbICcrioBad Harpyska TEPMUHOB «BOAOMOSIb30BaHME» U «BOAONOTPEL-
nexHnex»?.

5. HazoBunTe OCHOBHbIE CNOCOOBLI YTUNM3ALMKN XUOKNX OTXOO40B XMMUYECKON MpPO-
MbILLUSIEHHOCTW.

6. HasHa4yeHne, ycTponMCcTBO U MpUHUMN paboTbl POPCYHKU AN pacnbifinBaHUS
XNOKNUX OTXOLOB.

7. HasHaveHune, yCTPONCTBO U NpuHLUMN paboTbl KamepHon Tonku Jlypru.

8. HasHaueHune, yCTpONCTBO M NpMHLUMN paboTbl LMKITOHHOM TOMKM Jloaou.

9. HasHa4veHue, yCTPOMCTBO M NPUHLUMN paboTbl YCTAHOBKM HALCNOEBOro CXura-
HWSA ropHOYNX OTXOO0B.

10. HasHa4yeHune, yCTPONCTBO M NpMHUMN paboTbl 6apabaHHON CyLUUIIKN.

11. HasHa4yeHune, yCTPOMUCTBO M NPUHLMN paboTbl OOHOKAMEPHOW CYLUUIKKA C KU-
NAWMM CroeM.

12. Ha3sHa4yeHune, yCTPOMCTBO M NPUHUMN paboTbl pacnbifIMTENbHON CYLUUIBHOM
YCTaHOBKMU.

13. HasHa4yeHue, yCTPONCTBO M NpUHLUMN paboTbl BakyyM-punbTpa.

14. HasHa4eHune, yCTPONCTBO M NpUHLUMN paboTbl Npecc-punbTpa.

15. HasHa4eHune, yCTPONCTBO M NpUHLUMN paboTbl LEHTPUEYMN LUHEKOBOrO TUna.

16. Kakue cywiecTBylOT METOAbl O4YUCTKN CTOYHbIX BOA?

17. KpaTko ykaxxnute BeCb KOMMIIEKC YCTPONCTB AN OYUCTKN CTOYHbIX BOA.

18. HasHa4yeHune, yCTPONCTBO M NPUHLMN paboTbl PELLETOK.

19. YTto noHMMaeTcs noa koarynsaumen n pnokynaunen?

20. HasHaueHwne, ycTponCcTBO U NpuHLUMN paboTebl rmapoanesaTopa.

21. Yrto Takoe neckonoeka? E€ pasHOBMOHOCTN.

22. Y10 Takoe npeaspaTtop v Af1sl Yero oH Ucnonb3yeTcs?

23. B 4ém 3aknovaeTcs metoq hnotauumn?

24. HasHayeHune, yCTPOMCTBO M NPUHLMN paboTbl HaNnOpPHOM GNIOTaUMOHHON ycTa-
HOBKM.

25. Y10 Takoe a3pOTEHKM M KaKOBO UX Ha3Ha4yeHne?

26. Copmynupymnte onpeneneHne buonorndeckomy ounbTpy U NOSACHUTE NPUH-
uun ero padoThbl.

27. YkaxuTe BCrioMoraternbHble COOPYXeHUS ANA OYUCTKN CTOYHbIX BOA.

28. UTO Takoe MeTaHTEHKN U OS5 YEro OHU UCMONb3YHTCA?
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PA3JEJI 5. SAIIIUTA JIUTOC®EPHI OT 3AT'PSI3HEHUI

YIIPABAEHHUE TBEPABIMHU BHITOBBIMHU OTXOOAAMH

HopmaTHBHasI npaBoBasa 0a3a oOpallleHHsI C OTXOAaMH
H HX KAaccH(pHKaIHA

Bo Bcem mupe ogHonm u3 Hambonee akTyanbHbIX siBNseTcs npobnema pauuo-
HanbHOro obpalieHns ¢ 0TXo4amu, B CBS3M C YEM BO BCEX Pa3BUTbIX CTpaHax NpuHMMa-
I0TCA cneumanbHble 3aKkoHoAaTesbHble akTbl, PErynupytowme KOMneKCHoe ynpaBneHue
oTxogamu (cbop, TpaHCMOPTUpPOBaHWE, COPTMPOBKA, 0Ge3BpexmBaHue, nepepaboTka,
yTunu3auma, nukBngaums, saxopoHeHue, TpeboBaHua K MecTaM CKnaauMpoBaHus, npa-
BMa MapKUPOBKM U XpaHEHMSI U Apyroe), NpeacTaBnaowmMMmM OnacHOCTb AN 340POBbS
YyerioBeKa N OKpyXatoLlen cpefbl, OT KOTOPOW 3aBUCUT XU3Hb Ha NiiaHeTe. Mpunk-
LUMnbl U1 METOAbI 3aKOHOA4ATENbHOrO perynnpoBaHusa NpeaoTBpaLlleHns 3arpsa3HeHnst OK-
py>XatLLlen cpeabl OTXO0A4aMU B pasHbIX CTpaHax pasnuyHbl, HOPMAaTUBHbIE aKTbl U 3aKO-
Hbl pa3nMyatoTCsa MO CTENEHM CTPOrocTn obpalleHns ¢ oTxogamm (OrpaHMyYeHns Ha Bbl-
Opocbl), cTENEHN COOAENCTBUSA NpeanpuHMMmaTensm B nepepaboTke 0TXO40B M CO3L4aHMU
MasioOTXOAHbIX N 3KOHOMUYHbIX TEXHOSOrMI, No TpeboBaHMAM BTOPUYHOIO UCMOSb30Ba-
HUS OTXOL4OB MU MaKCUMaribHO BO3MOXHOW YTUNN3aLMN LIEHHbIX KOMMNOHEHTOB, CoAepXa-
LLUMXCA B OTX04ax, NO pernameHTaunm KOHTPOss CocTaBa M CBOWCTB OTXOA0B M NPOYeEMy.

B 3akoHopaTenbcTBe psiga CTpaH rfaBHOW LENblo AeATenNbHOCTM rocygapctaa
NpM3HaHa oxpaHa OKpYXXatoLLen cpeabl, a BONPOCbl OXpaHbl NPUPOAbI BKIHOYEHbI B KOH-
CTUTYLIMIO; €CTECTBEHHO, B TakmMX CTpaHax OYeHb CTPOro KOHTPONMPYETCS BbINOSIHEHUE
3aKOHOB, YCTaHaBMMBalLMX Npasuna cbopa, nepepaboTkn U yMeHbLUEHUST KONMYeCcTBa
OTXOLO0B KaK OCHOBHbIX UCTOYHMKOB 3arps3HeHns npupoaHon cpeabl. [1ockonbky HopmMu-
poBaHMe BbIGPOCOB BO BPEMEHM YXKECTOYAETCS, MPOMbILLUNEHHNKM BbIHYXOEHbI NOCTOSAH-
HO yBenu4MBaTb 3aTpaTbl HA MEPONPUATUS NO KOHTPOM BpeaHbIX BbIGPOCOB npu npo-
N3BOACTBE NMPOMBbILLIEHHON NPOAYKUMM, HA 3aKynKy U yCTAaHOBKY OYMCTHOro obopyaoBa-
HUS, co3gaHve MarnooTXOOHOro NPoM3BOACTBA, a Takke Ha onnaTty ycnyr 3a cbop, yaa-
neHne 1 3aXOpOHEHNe 0TX040B.

Poccuiickasgs HOpMaTHBHAasI IIpaBoBasi 0a3a oOpalleHHSsI C OTXOAaMH

B Poccum HopmaTmnBHas npaBoBasi 6a3a oxpaHbl OKpyXalLen cpegbl onpenens-
etcs KoHctutyumen PO, dpegepanbHbiMU 3aKOHaM1, HOPMAaTUBHbLIMU aKkTaMu, NOCTaHOB-
NeHnaAMM NpaBuUTENbCTBA, YKazaMun npesngeHTa, CaHnTapHbIMU, CTPOUTENBHBIMU HOpMa-
MW 1 NpaBunamu.

Bce rpaxxgaHe Poccuinckon degepauumn MMEOT KOHCTUTYLUMOHHOE NpaBo Ha brna-
ronpuaTHYIO OKpyxatowyto cpeny. OxpaHa okpyXxatollen cpeabl n obecneveHne 3Kono-
rmyeckon 6e3onacHoOCTU pernaMmeHTUpyTca pegepanbHbiMy 3akoHamu PO.

®dedepanbHbil 3akoH «O6 oxpaHe OKpyXarow,el cpedbl» onpenensieT npaso-
Bble OCHOBbI rOCyJapCTBEHHOW MOMUTUKN B 06nacTu oxpaHbl OKpyxawLen cpeibl, sB-
NALWENCS OCHOBOW XU3HU Ha 3emne.

3aKkoH npu3BaH cnocobcTBoBaTb (POPMUPOBAHUIO N YKPEMIIEHUIO 3KOSTOMMYECKOM
6e30nNacHOCTN U YCTOMYMBOrO pa3BUTUSA Ha Tepputopum PP, coxpaHeHuto Guonorunye-
CKOro pasHoobpasuns 1 NpuMpoAHbLIX PECYPCOB B LENAX yooBreTBOpeHuUs notpebHocTen
HblHeLHero 1 GyayLmMx NOKONEHUN.

B cooTtBeTcTBMM C 3aKOHOM OOHUM W3 OCHOBHbIX MPUHLMNOB OXPaHbl OKPYXako-
len cpedbl Npu OCyLEeCTBNeHUM (UNn NraHUpPoOBaHUN) XO3ANCTBEHHOW OeATeNbHOCTU
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CNY>XUT Hay4yHO 060OCHOBAHHOE COYEeTaHWe IKOSNOrMYECKNX, AKOHOMUYECKMX U coumarnb-
HbIX MHTEPECOB 4erioBeka, obwecTBa U rocygapctea. 3akoH pernameHTupyet obssa-
TenbHOe MNpoBeAEeHME FOCYapCTBEHHOW 3KOMOMMYECKOM 3KCMEepPTM3bl NMPOEKTOB M MHON
AOKYMeHTauumn, 0OOCHOBBLIBAKOLLMX XO3SAWCTBEHHYKO M APYryl AEATENbHOCTb, KOTopas
MOXET OKa3aTb HeraTMBHOE BO3OENCTBME HA OKPYXKaKLLYK cpeay, co3aaTb Yrpo3y Xus-
HW, 340POBbLI0 M UMYLLECTBY rpaxkaaH. Takmm obpasom, peyb MAET O NpeaoTBpaLLEHUN
9KONOrMyeckn BpenHOro BO3OENCTBUS XO3AWCTBEHHOW OEATENbHOCTM Ha MPUPOAHYHO
cpeny v 3a0poBbe YenoBeka. [MpoekTbl, MO KOTOPbIM OTCYTCTBYKOT MONOXUTENbHbIE 3a-
KIMIOYEHUS roCy4apCTBEHHON 3KOMNMOrMYECKOM SKCNEPTU3bl, HE Noanexart YyTBEepPXKOAEHMHO.
OKOMOrMyeckuin KOHTPONb Hag obbekTamn XO3SMCTBEHHON AEATENbHOCTM OCYLLEeCTBMS-
0T opraHbl rocygapctseHHon Bnactu P® wunm cybvektoB PP. lNMpn aTOM HaceneHuto
AOJDKHA NpefoCTaBnATbLCA AOCTOBEPHAs MHpOPMaUnUsa O COCTOSHUN OKpYXatoLlen cpe-
Abl, Mepax no eé oxpaHe M akTax X03sMCTBEHHON OEeATENbHOCTN, CO3a4aoWmMX yrposy
OKpY)KatoLen cpeae, XXN3Hn, 300POBbLI0 U MMYLLECTBY rpaXKaaH.

OAaHMM M3 MEeToAOB 3KOHOMWYECKOro perynupoBaHusi B 06nacTun oxpaHbl OKpy-
Xarowen cpeapl, NpegycMOTPEHHbIX 3aKOHOM, SBMSIETCA nnaTa 3a HeratTMBHOE BO34eEN-
CTBME Ha OKpyxatowyto cpeny. K Bugam HeratMBHOrO BO3LEVNCTBUSA Ha OKPYXKaOLLYHO
cpeay OTHOCATCS: BbIOPOCHI 3arpA3HSAOLLMX BELLECTB B aTMOCHepHbIM BO3ayX, COpOCHI
3arps3HAILWMX BELECTB B BOAHblE 00beKTbl (MOBEPXHOCTHLIE U MNOA3EMHbIE) U HA BOLO-
cbopHble nnowiaan, pasmeLleHne 0TXo40B NPOM3BOACTBA M NOTpebneHnsa n gpyroe.

HemanoBaxHoO, 4TO rocyaapcTtBO MOAOEPXMBAET NpeanpuHUMaTENbCKyo nes-
TENbHOCTb, OCYLLECTBMASEMYIO B LIEMsIX OXpaHbl OKpyXatowen cpeapbl, NocpeacTBoM yc-
TaHOBIIEHNSA HANOroBbIX U APYIrMX NbroT (B COOTBETCTBUM C 3aKOHOAATENbCTBOM).

B uenax npegotBpalleHnsa HEraTMBHOIO BO3AENCTBUSA XO3ANCTBEHHOW AesTenb-
HOCTM Ha OKpyXatoLlyto cpefy 3akoH npegycmaTpuBaeT YCTaHOBNEHME HOPMATUBOB 40-
NyCTUMOro BO3AENCTBUSA Ha OKPY>KaloLLyto cpeny (HopmaTusbl 4ONYCTUMbIX BbIOPOCOB U
cbpocoB, HopmaTuBbl 06pa3oBaHNA OTXOL4OB U JIMMUTbI Ha UX pa3MeLLeHe, HEKOTOpbIE
Apyrne HopMaTuBbl); 3anpeLlaeT BBOA B 3KCMNnyaTauuio 0O6beKTOB, HE OCHALLEHHbIX TEeX-
HUYECKMMM CpeacTBaMM N TEXHONOIMSMN 06e3BpeXmnBaHNAa N 6e30nacHoOro pasmeLleHus
OTXOAOB MNPOM3BOACTBA M NOTpebneHusi, obe3BpexnBaHusa BblIOpocoB M cOpocoB 3a-
FPA3HAOLLNX BELLECTB 40 YPOBHS NpeaesibHO 40ONYyCTUMbIX HOPMaTMBOB, a Takke 0O6bek-
TOB, HE OCHaLLIEHHbIX CpeaCcTBaMM KOHTPOMSA 3a 3arpsi3HEHNEM OKpY»KatoLen cpeabl.

[Ons obecneyeHns akonormyeckn Ge30MacHOro OCYLLECTBIIEHUSA XO3ANCTBEHHOM
AeATenbHOCTM Ha TeppuTopun PP npoBoamTca akonornveckas ceptudmkaums — obsasa-
TenbHas unn gobposonbHas (06s3aTenbHOCTb onpeaenseTcs NopsaKoM, YCTaHOBIEH-
HbIM [MpaButenscteom P®).

®edepanbHbill 3akoH «O caHuUmMapHo-anudemuosio2u4yeckom 6sazononyqduu
HacesieHusi» perynupyet oOOLieCTBEHHble OTHOWeEHMs B 00nacTn caHuTapHo-
anngemMmornormyeckoro 6narononyymsa HaceneHus. 3akoH pernaMmeHTUpyeT CaHUTapHbIe
npaBuna, HOpMbl U TMrMEHMYECKNE HOpMaTUBbI, YCTaHaBNMBarLWwmne Kputepun Gesonac-
HOCTUK 1 6e3BPEaHOCTM XUIHEAEATENBHOCTN YeroBeka.

B cooTtBeTcTBUMM C 3akOHOM BCe npeanpuatns 06a3aHbl OCYLLECTBATL NPOU3BOA-
CTBEHHbINA KOHTPOSb HaA BbINOMHEHWEM CaHUTaPHbIX nNpasun. B cnyyae HecobnogeHns
CaHUTapHbIX NpaBun MOXeT OblTb NPMOCTAHOBNEHA 3KCNyaTaums AeNCcTByOWNX Npea-
NPUATURN, NpekpaLleHbl paboTbl MO NPOEKTUPOBAHMIO U CTPOUTENBCTBY HOBbIX OOBHLEKTOB.
3aKkoH pernamMeHTMpyeT caHuTapHble TpeboBaHWA K NOPSAKY, YCNoBuMsiM M cnocobam
cbopa, ucnonb3oBaHusi, 06e3BpeXnBaHNS, TPAHCNOPTUPOBAHUS, XPAHEHNSA U 3aXOPOHe-
HWSA OTXO40B NPOU3BOACTBA U NOTPEBNEHUs, KOTOPbIE TaKXe OOMMKHbI yCTaHaBNMBaTbLCS
opraHamu MeCTHOro CamMOynpaBfieHUS U UMETb CaHUTapPHO-3NUAEMUONOrnyeckoe 3a-
KntoYeHne 0 COOTBETCTBUN YKa3aHHOrO NOpsiAka CaHUTapHbIM Npasuiam.

®dedeparnbHbil 3akoH «O6 akos102u4YecKol aKcnepmu3e» pernameHTupyeT oT-
HOLIEHNSA B 06nacTu 9KOMOrMYEeCKOW 3KCMEPTU3bl U HanpaBfeH Ha pelleHne BOMpoCOoB
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OXpaHbl OKpYXatoLLen cpedbl NOCpeacTBOM NpenynpexaeHnsa HeraTMBHOro BO34ENCTBUSA
Ha Hee X03ANCTBEHHOW AEeATENbHOCTH.

JKonornyeckas akcnepTn3a yctaHaBfMBaeT:

» COOTBETCTBME HaMe4yaeMOW XO3ANCTBEHHOW [eATENIbHOCTU 9SKOMOrMyYeckum
TpeboBaHuAM;

» OONyCTUMOCTb peanu3aumm obbekTa 3KOMOrMYeckom SKCNepTU3bl (HA OCHOBE
OLlEeHKN MOCMeACTBUN peanu3aumm obbekTa C TOYKM 3peHUst BO3AENCTBUS HA OKpYKato-
Lyto cpeay).

OcHoBHble 0OBEKTLI 3KONOMMYECKON IKCNEPTU3bI:

» MpPOEKTbl NPaBOBLIX aKTOB, peanu3aumns KOTOpbIX MOXET NPUBECTU K HeraTuBe-
HbIM BO34ENCTBUAM Ha OKpYKatoLLyo NPUPOSHYIO cpeay;

» MPOEKTbl KOMMMEKCHbIX W LENeBblX COUManbHO-3KOHOMUYECKNX, Hay4YHO-
TEXHUYECKNX M MHBIX NporpamMm, npu peanusaumm KOTOPbIX MOXET ObiTb OKkaszaHo BO3-
AENCTBME Ha OKPY>XKaKoLLYIO NPUPOAHYLO cpeay;

» TEXHUKO-3KOHOMUYEeckne OOOCHOBaHMS U MPOEKTbl CTPOUTENbCTBA, PEKOHCT-
PYKUMMW, PaCLUMPEHUS N TEXHUYECKOTO NEPEBOOPYKEHNA 0OBHEKTOB XO3ANCTBEHHOW Oes-
TENbHOCTN (B TOM 4MCrie NPOEKTbl MeXAYyHapOAHbIX AOroBOPOB, MPOEKTbl TEXHUYECKOMN
AOKYMEHTauun Ha HOBble TEXHMKY, TEXHOMOMMI0, Matepuansbl, BewecTBa, cepTuduum-
pyeMble ToBapbl 1 yCryru).

B Poccun pasnuyaloT gBa Buaa 3KOMOMMYECKON 3KCNepTU3bl — rocyJapCTBEHHYIO
n obLiecTBeHHyto. NepByo OpraHM3yloT 1 NPOBOASAT Ha dedepasribHOM YPOBHE U YPOBHE
cybbvektoB P®. DkcnepTtHas KoMUCCUA NOArOoTaBfMBaeT 3aKoyeHne — AOKYMEHT, CO-
aepxawmm oboCHOBaHHbIE BbIBOAbI O OOMYCTUMOCTU BO3AEWCTBUS HA OKPYXKatOLLYHO
NPUPOAHYI cpefy COOTBETCTBYIOLLIEN XO3AWNCTBEHHOW AEATENbHOCTU U BO3MOXHOCTU
peanu3aumm obbekTa. 3a Ka4eCTBO IKCNEPTU3bl OTBEYAIOT IKCMEPTbI; OHN HE3ABUCUMBbI
NPU OCYLLECTBMAEHNN CBOMX MOMHOMOYMM U 0653aHbl ydnTbiBaTb NepenoBble LOCTUMXKe-
HUA OTEYECTBEHHOWN M 3apybEeXXHOM Hayku U TEXHUKU. [OCygapCTBEHHas aKonornyeckas
aKkcnepTu3a obsi3aTenbHO NMPOBOAUTCS OO MPUHATUS pPELleHuin O peanu3aumm obbekTa
3KOITOrMYecKom aKCnepTnsbl.

OObLecTBEHHasA aKONOrMYeckas aKcnepTn3a opraHM3yeTcsa U NPoOBOAUTCS NO UHK-
unatuBe rpaxgaH u OOLLECTBEHHbIX OpraHusauuni OO0 NPOBEeLEHUS FOCYyOapCTBEHHOWM
9KOSTOMMYECKOM IKCNEPTM3bl UM OOQHOBPEMEHHO C Hen. OHa MOXET NpoBOAUTLCSA U He-
3aBMCUMO OT rOCyJapCTBEHHOM (3asiBNieHME O nNpoBefeHUN OBLLECTBEHHOW 3KOMOornde-
CKOM 3KCnepTu3bl AOMKHO MPOUTU rOCygapCTBEHHYHO perncTpaumio B opraHax MecTHOro
camoynpasrfeHus).

®edepanbHbIli 3akoH «O6 omxodax npou3eodcmea u nompebreHusi» on-
penensieT rocyaapCTBEHHYO NONUTUKY B obnacty obpalleHmsi ¢ oTXxo4ammu nponsBoacT-
Ba M noTpebneHna v nNpu3BaH coOAeNCTBOBATb NpeaoTBpaLLEHNIO OTPpULIATESNTIbHOrO BO3-
AENCTBMS OTXOAOB NPOU3BOACTBA M NOTPEONEHUs Ha OKPYXatoLlyl cpeay U 340pOoBbe
yenoBeka Npu obpaLleHnn ¢ HUMK, a Takke MakCMManbHOMY BOBMEYEHUIO NX B XO3SAWCT-
BEHHbI 060POT B KA4YE€CTBE AOMNOSTHUTENBHOIO NCTOYHMKA ChIpbS.

3akoHogaTenbCTBO 00 OTXOA4ax MPOU3BOACTBA M NOTPEDBeHMss OCHOBbIBAETCS Ha
KoHcTuTtyuumn P®, depepanbHom 3akoHe «OO6 oxpaHe okpyxawuien cpeabl» n dene-
panbHoM 3akoHe P® «O caHuMTapHO-anMaeMmonornyeckomM 6s1arononyynmn HaceneHus ».

B cootBeTcTBUM ¢ 3akoHOM «O6 oTxoaax npou3dsoacTsa M noTpebreHns» oCHOB-
Hble MPWUHLMMbI rOCYA4AapCTBEHHOM MONUTMKM B obriactm obpalleHna ¢ oTxodamu cre-
ayoume:

1. MpropunTeT OXpaHbl OKpYXatoLen cpeabl;

2. HayyHo 0GOCHOBaHHOE coveTaHue 3KOHOMUYECKMX U IKOSMOMMYECKUX UHTepe-
coB 00LecTBa;

3. Co3gaHne u BHeapeHWEe ManoOTXOAHbIX TEXHOMOMMYECKMX MPOLEeCCOB; KOM-
nnekcHas nepepaboTka MaTepuanbHO-CbIPbEBLIX PECYPCOB HA OCHOBE 3aMKHYTbIX TeX-
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HOMNMOrMYeCKNX LINKMOB;

4. V\cnonb3oBaHME MEXaHM3MOB 3KOHOMWYECKOrO CTUMYNMPOBaHWUS ONSA BOBe-
YeHUs1 OTXOA0B B XO3SAMCTBEHHbIN 060POT;

5. locygapCTBEHHbBI HAO30p M KOHTPOSb Hag cobngeHMEM CaHUTapHbIX Npa-
BWI, MTMMMEHNYECKUX HOPMaTUBOB M HOPM 3KOSOrMyeckom 6esonacHocTy npu obpalleHmnm
C oTXo4amu;

6. 3awmTa HauMoOHamnbHbIX WHTEPECOB W y4vacTue B MEXAyHapOOHOM CO-
TpyaHuyecTBe B obnactu obpalleHuns ¢ oTxogamu.

3akoH OTHOCUT opraHmsaumto cbopa, BbiBO3a 1 yTUNM3aummn ObITOBbIX 1 NPOMbILL-
NEHHbIX OTXO40B K NOJTHOMOYMAM OpPraHOB MECTHOrO CaMOynpaBfieHUs, pernaMmeHTupyeT
TpeboBaHNSA K TPAHCMOPTMPOBAHUIO N TPAHCTPaHUYHOMY MEpPEMELLEHNI0 O0TX0A0B. [pu
OCYLLIEeCTBMNEHNN AesATeNbHOCTU B 06nactn obpaleHna ¢ oTxogamu 3akoHOM npeay-
cmaTtpuBaeTcs pa3paboTka NPOeKTOB HOpMaTMBOB 0Opa3oBaHNA OTXOL4OB M NMIMMUTOB Ha
NX pasmMeLleHne, a Takke paspaboTka NacnopTOB ONACHbIX OTXOLO0B.

3akoH pernameHTUpyeT NnpaBOBble OCHOBbI OnpefeneHns OTXOAOB Kak obbekTa
npaBa COBCTBEHHOCTU: «NMPaBO COBCTBEHHOCTU NO OTXOAAM NPUHAANEXUT COOCTBEHHUKY
Cblpbsl, MaTepunarnos, nonygadbprkaToB, NHbIX U3AENUN UM NPOOYKTOB, a Takke TOBapOB
(npogykummn), B pesynbTaTe UCNONb30BaHUSA KOTOPbIX 3TN 0TXo4bl 06pasoBanucb». bpo-
LUEHHbIE N Becx03Hble 0TX04bl MOryT ObiTb 0ObpaLLeHbl B COOCTBEHHOCTb COBCTBEHHMKOM
3eMenbHOro y4dacTtka unum gpyroro obbekTta, rge oHn Haxogatcs. MpaBo cob6CTBEHHOCTH
Ha OTXOAbl MOXET ObITb NPMOBPETEHO N B Npouecce Kynnu-npogaxu UM MHOW CAENKM
06 nx oTYYKAEHUN.

NHanBugyansHble npeanpyHUMaTtenn U lpuandeckne nuua, ocyLecTBhsoLmne
AedarenbHoCcTb B obnacty obpalleHnst ¢ otxogamum, 06a3aHbl BECTU YYET N NpeaocTaB-
NATb OTYETHOCTb B YCTAHOBMIEHHOM nopsigke. 3akoH npegycMmatpuBaeT BeaeHune [ocy-
AAapCTBEHHOro KagacTpa OTXOAOB (KagacTp oTxofoB cybbekta Penepaumm), BKNOYato-
wero B cebss denepanbHbIn KrnaccMUKaUMOHHbBIA KaTanor oTxoaos, ocyaapCTBEHHbIN
peecTp 00BHEKTOB pa3MeLLeHNsa OTXOA0B, a Takke 6aHK AaHHbIX 06 0TXo4ax U TeXHOMOo-
MSAX UCMNONb30BaHUsS U 06e3BpEXMBAHNA OTXOO0B pasfiIMyHbIX BUOOB. 3aKOH 00s3biBaeT
NNUEH3MpPOBaTb AEATENBbHOCTb MO 0OpaLLEHNIO C ONacHbIMU OTXO4aMM.

depnepanbHbii 3akoH «O luUeH3uposaHUu omaoesibHbix U008 OessmesibHO-
cmu» B obnactn obpalleHnsa ¢ oTxogaMmu BblAenseT cneayowmne Buabl NMUEH3MOHHON
0eATenbHOCTU:

> geaTtenbHOCTb N0 cbopy, MCNONb3OBaHWIO, 00Ee3BpeXMBaHUIO, TpaHC-
NOPTUPOBAHMIO, PA3MELLLEHNIO ONACHbIX OTXOA0B;

» 3aroToBka, nepepaboTka n peanuaauus nomMa LBETHbIX METansoB.;

» 3aroToBka, nepepaboTka n peanuaaumsa noMa YEpHbIX METasnsos.

JlnueHsnpoBaHne peaTenbHOCT no cbopy, MCNoMb3oBaHWMIO, 06E3BPEXNBAHMIO,
TPaHCNOPTUPOBAHUIO, Pa3MELLEHNIO OnacHbIX OTXOAO0B ocyuiecTBnsieTcss PoctexHanso-
pPOM M ero TeppuTopuanbHbIMKU OpraHamMn N perfameHTUpyeTcs NOMOXEHUAMN, yTBEp-
XOeHHbIMK nocTaHosreHnamu Npasutensctea Pd.

JlnueHanpoBaHne OeAaTenbHOCTM MO 3aroToBke, NnepepaboTke u peanusaumm noma
YEPHbIX W LBETHbIX METanNoB OCYLLUECTBSETCA OpraHamu WCMNOSHUTENbHON BNacTU
cybbekToB P® 1 pernameHTMpyeTcs NONOXeHUAMN, YTBEPXKOEHHBIMW NOCTaHOBAEHNAMM
MpaButenbctea P®. ObpalueHne ¢ otxogqamm B cybbektax PP perynupyeTtca 3akoHamu,
OEeNCTBYIOWNUMN Ha TEPPUTOPUM AaHHOTO cybbekTa PO.
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KaaccudHKaIIHH OTXO0AOB

Omxo0dbI — 3TO NPOAYKTbI, BO3HUKLINE KaK MNOGOYHbIE, BecnonesHblie Nnm Hexe-
natenbHble B pe3ynbTaTe MPOW3BOACTBEHHOW W HEMPOWU3BOACTBEHHOW AEATENbHOCTM
4yeroBeka W nognexawme ytunusauum, nepepaboTke MnmM 3axopoHeHuto. MpuUHATO He-
CKOIbKO KnaccudmKauuii 0TX040B — NPUHLMIMANbHBLIX (YKPYMHEHHbIX) U AeTarnbHbIX.

1. OmxodbI npou3zsodcmea u omxodbl nompebreHusi (pvc. 44) — ne 60nb-
LMe rpynnbl, HA KOTOpble NMPUHLMNMANBbHO MOXHO pa3fenuTb Bce obpasyomecs oTxo-
Abl, MOCKOIbKY NPON3BOACTBEHHAsA AEATENbHOCTb YeroBeKa CBsi3aHa B KOHEYHOM MTOre
C YOOBNETBOPEHNEM €r0 NOTPEOHOCTEN.

BTOPHYHOE ChIPBE k:j

Hszomoenerue |:> axcg’ly“mau“" Omxoodut Brmopuunue
npodyxuuu npooyruu wi nompe6nenus ame
eé nompebnenu puansHsle
pecypcut
:> Omxodut . j ?
npouseodcmea
PacceusaHue
HeUuCnonb3yemblx
omxodoe
IIpupoodnvie (,':I Oxpyicarowas Heucnonesyemuiel
pecypcasl cpeda omxodul
Lenonupoeanue
Heucnonosyemoix
omxodoe

Puc. 44 — Cxema obpa3soeaHusi omxodoe npoussodcmea u rnompebrieHus

K omxodam npou3zeodcmea crnegyet OTHECTU NMPOAYKTbl, KOTOPbIE HE MPOM3BO-
AATCA ueneHanpasfeHHO, a obpasytoTcs kak NnoboyHble Npu Co3a4aHUM KOHEYHOro npo-
aykra. [na Kaxxgoro npomMsBoLCTBa XapakTEpPeH CBOM BUL TEXHOMNOrMYecknx otxonos. K
omxodam nompebsieHusi OTHOCATCSA OTCIMYXMUBLUME CBOW CPOK TOBapbl U mM3genus, a
Takke HeHYXXHble YernoBeKy MPOAYKTbl UM UX OCTaTKkn, obpasoBaBLUMECH B CUCTEME TO-
poackoro xo3sncrea. Hambonee pacnpocTpaHEHHbIE OTXOAbI NOTPebneHus:

» TBO (Knnomn 1 HeXuron cekTop);

> KpynHorabapuTHble maTepuanbl — 3TO OTCIYXMBLUAA CPOK akcnnyataumm Obi-
TOoBad TeXHUKa U Mebenb (XonoaunbHUKKU, CTUParnbHble MallnHbI, ra3oBble MNuThl, ANBa-
Hbl N Npoyee);

> aBTONIOM;

» KpynHorabapuTHble pe3nHOOTX0Abl (B OCHOBHOM aBTOMOKPbLILLIKM, B TOM YMCHE C
MEeTannoKopaom);

» oTpaboTaHHble akKKyMYnSaTOpbI;

» oTpaboTaHHble pTyTHbIE Namnbl (B TOM Yncne aHeprocbeperatoLme);

» 3NeKTPOHHbLIN oM (paano- 1 TeneannapaTypa 1 npovee, obbIYHO nonagaroLme
B TBO).

2. Bbimoeblie, NPOMbIWIIEeHHbIE U CeJIbCKOX035licmeeHHblIe omx00bI. Tak Kak
B Nt0OON 3KOHOMUYECKOWN CUCTEME B KayeCcTBe OOBbEKTOB B3aMMOOTHOLLEHUI BbICTYMNatoT
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HaceneHne, NPOMbILSIEHHbIE NPEANPUATUA U CENbCKOE XO3ANCTBO, KOTOPbIE SIBMSKOTCSA
MCTOYHMKOM 0Bpa3oBaHNA COOTBETCTBYIOLLMX OTXOO0B.

3. TeepOdnble, xudkue u 2a3oobpasHbie 0mMxo0bl, KnacCcupPuuMpyemble NCXOAS
N3 UX arperaTHOro COCTosiHUSA. TBepaoe M XUOKoe COCTOSHUSA XapaKTepHbl ANd OTXO40B
BCEX rpynmn, rasoobpasHble 06pa3ytoTcst NPENMYLLECTBEHHO B NPOMbILLSIEHHOCTU (BKIHO-
Yas aBTOTPAHCMOPT).

4. ®edepanbHbIlU KnaccugukayuoOHHbIU Kamasioez omxo00o8, pa3paboTaHHbI
B uensx peanunsauum ®epepanbHoro 3akoHa «O6 oTxogax npou3BoacTBa M notpebne-
HUAY, NpegcraBnsaeT cobon nepedeHb obpasyowmxca B Poccunckon degepaumm oTxo-
A0B, CUCTEMATU3NPOBAHHbBIX MO COBOKYMHOCTU NPUOPUTETHBIX NPU3HAKOB: MO NPOUCXOX-
AEHN0 0TXoda, No arperaTHOMY U (OM3NYECKOMY COCTOSIHMIO, MO OMnacHbLIM CBOWCTBaM,
MO CTENEHN BPeOHOro BO3AENCTBUS HA OKPYXKAIOLLYYHO NPUPOOHYIO Cpeay.

Bug otxopoB onpepensieT 13-3HayHbI KOA, XapakTepuaylowmn nx oblime knac-
CUPMKALUNOHHbBIE MPU3HAKN.

Mo NPONCXOXOEHWNIO BbIAENSAIOT:

» OTXOAbl OpraHMyeckme NPUPOLHOro MPOUCXOXAEHUS — XMBOTHOIO M pacTu-
TenbHoro (kog 100 000 00 00 00 0);

» 0TX0Abl MMHepanbHoro npouncxoxaerna (kog 300 000 00 00 00 0);

» oTXoA4bl XuMuyeckoro npouncxoxaexus (kog 500 000 00 00 00 0);

» otxoabl koMmyHarnbHble (kog 900 000 00 00 00 0).

[eTanbHbI NepeyvyeHb 0Txo00B, obpasyrowmuxca B PO, npeacrasneH B JOMNOMHe-
HUsAX K PegepanbHOMY KnaccudurkaumMoHHoMy KaTanory otxogos. TBO BxoasT B kaTero-
puto «OTX04bl KOMMYHArbHbIEY.

Knacc onacHocmu — 370 nokasartenb, onpeaensaembli TOKCUYHOCTBH) KOMMOHEH-
TOB, coAepXawmxcsa B otxogax. BelaensoT natb KnaccoB onacHoOCcT otTxoaos (Tabn. 8).
B cooTtBeTcTBMM C npukaszom MINP Poccum (o1 15.06.2001 Ne 511) knacc onacHocTu OT-
X040B yCTaHaBNMBaETCHA MO CTENEeHN BO3MOXHOIO BPE4HOro BO3AENCTBUA Ha OKpYXaro-

LLLYt0 MPUPOAHYIO cpeay.

Tabnuya 8
Xapakmepucmuka Kriaccog ornacHocmu omxo0o8

CteneHb BpeaHoOro
Knacc 9 Kputepun oTHeceHust oTXoA0B
BO34EeNCTBUSA OTXOO0B

onacHoCTn K KfnnacCcy onacHoCTuU

oTxoaa Ha OKpyXaroLuyro 5 OKOVKAOLOA MO0 HOM COGLI
A npupoaHyk cpeny A Py LLI pupona pen

Jkornornyeckasa cucrema
OuyeHb BbICcOKast HeobpaTMMo HapyLueHa
MNepvoa BOCCTaHOBMNEHUSA — OTCYTCTBYET

1 KJTACC
UpesBblvyaiHO onacHble

Jkonormyeckasa cucteMma CUnbHO Hapy-
2 KINNACC BbiCOKas WweHa. lNepnog BocCTaHOBMEHNSA — HE Me-
BblCOKOOMACHbIE Hee 30 neT nocne NOsHOro ycTpaHeHus

NCTOYHUKA BpeaHOro BO30€ENCTBUS

Jkonornyeckas cucrema HapylleHa.
3-M KNACC C Mepropg BocCTaHOBNEHUS] — HE MEHEE

YMepeHHO onacHble PeAHAA 10 neT nocne CHWXeHNst Bpe4HOro BO3-

AENCTBUS OT CYLLIECTBYHOLLENO UCTOYHUKA

Jkornoruyeckas cucteMa HapyLueHa.

4-N KINACC
Huskag Meproa caMoBOCCTaHOBNEHUS —
ManoonacHble -
He MeHee TpPEéx net
5- KNACC
3Konornyeckas cuctema
NpakTU4ecKkn OuyeHb HU3Kag
NpakTU4eCKN He HapyLleHa

He onacHble
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OTHeceHMe OTXOQOB K KMacCcy ONacHOCTM MOXET OCYLUECTBNATLCA PacCYETHbIM
MeToAoM, korga Tpebyembln NokasaTesb BblYMCNSAETCH Kak CyMMa nokasaTtenein onacHo-
CTW BEeLEeCTB, BXOASALLNX B COCTaB OTXOA0B, UMM SKCNEPUMEHTarnbHbIM, OCHOBaHHbLIM Ha
OG1oTecTMpoBaHNN BOAHOM BbITSKKM O0TX0Aa (MCrnonb3ytTesa agadHUM 1 BOAOPOCN).

MeduyuHckue omxo0sl. o knaccudpukaumm CaxlluH (1999) «lMpaeuna c6opa,
XpaHeHusi U yodaneHusi omxodoe Jie4yebHO-npoghunakKmMu4YecKux y4pexoeHull
(JII1Y)» meanumHcKkne oTxoabl AENAT Ha NATb KNacCoB ONACHOCTM:

> Knacc A — HeonacHble otxoabl JIMY — oTxoAabl, HE UMEBLLME KOHTaKTa ¢ buoro-
MYEeCKUMM KUAKOCTAMU MaUMEHTOB, MHAEKUMOHHLIMU OOMbHbIMU, HETOKCUYHbIE OTXO-
AObl; NULWEBbIE OTXOAbl, KPOME MHMEKUNOHHbIX nogpasaenenun JIMY; mebenb, MHBEH-
Tapb, CTPOUTENbHbIE OTXOA4bI U APYroe;

» knacc B — onacHble (PUCKOBaHHblE) OTXOAbl — MOTEHUManbHO WHPULM-
poBaHHbIE OTXOAbl; MaTepuansbl, 3arpsi3HEHHbIE KPOBbLIO; OpraHN4eckne onepaunoHHbIe
0TX0Abl, OTXOAbl NHAPEKLUNOHHBIX OTAENEHNN U OPYrOE;

» Kjacc B — 4pe3BblvariHO OnacHble OTXOAbl — MaTepuanbl, KOHTaKTUpylowme ¢
B60onbHBIMM 0COB0 OnacHbIMK MHEKLMSMU; OTXOoA4bl NabopaTopuin, paboTatowmx ¢ naTto-
reHHbIMU MUKPOOPraHn3Mamu;

» knacc I — otxogbl, No cocTtaBy 6nm3kme K onacHbIM MPOMBbILLSIEHHBIM OTX04aM
— MPOCPOYEHHbIE NEKAaPCTBEHHbIE CPeaCTBa, PTYTbCoAEPKaLLMe OTX0Abl U APYroe;

» Knacc [ — pagnoakTuBHbIE OTXOAbI.

5. Teépoble, xudkue u nacmoobpa3Hbie omxoO0bl BbIAENSAT MO MexXay-
HapOAHOM Knaccudukaumm NPOMbILLIEHHbBIX OTXOA40B, NPUHATON BO BCEX OpraHn3auusx,
BXOAsALWMX Bo BcemumpHbin BaHK 0Tx040B npou3BoacTBa. Kaxablii BMA OTX0Oa B CBOO
ovepeab KOHKPETU3NPYeTCs N0 BOCbMU NMpu3Hakam. Buabl NnpoMbILLINEHHbIX OTXOO0B KO-
ANpYylTCs No cucteme, yumtbiBawowen MexodyHapoOHbIli cmaHOapm Knaccudgukauyuu
npombiwneHHocmu (1SIC), npuBeeHHbIA HUXeE:

(Kog npomsbiwrneHHocTtu (ISIC Code)) OTpacrib NPOMBbILLEHHOCTU
(1) Cenbckoe xo3s51icmeo, oxoma, JieCHoe X035Ucmeo
(11) Cenbckoe X0391MCTBO M OXOTa
(12) INNecHoe x0351CTBO
(13) PuibHas nosns
(2) Qo6biearowasi NPOMbIWIEHHOCMb
(21) Oobblya yrna
(22) Oobblya HedhbTn 1 rasa
(23) Jobblva meTannopyabl
(29) Opyras gobbiBatowiasi NPOMbILLNIEHHOCTb
(3) NMepepabambiearowsasi NPOMbIWITEHHOCMb
(31) Npoun3BoaCcTBO NULLIEBbLIX NPOAYKTOB, HANMTKOB M Tabaka
(32) Npoun3BoaCcTBO TEKCTUISA, OAEXAbI N3 TEKCTUIIS U KOXU
(33) LepeBoobpaboTka, NPOM3BOACTBO NPOAYKUNN U3 AepeBa (BKItoYas mebenb)
(34) MNMpounsBogcTeo Bymarn, Npoaykummn n3 Gymaru, Bbinyck neyaTHbIX N3gaHnn
(35) Xummnyeckasa npoMbILLINEHHOCTb, NnepepaboTka HePTENPOAYKTOB, Yrnsd, npo-
N3BOACTBO PE3MHbI U NacTMaccsl
(36) Mpom3BOACTBO HEMETANMMYECKUX MUHEPArbHbIX NPOAYKTOB, UCKIKOYasa npo-
AYKTbl U3 HEPTUN U YrNs
(37) MeTtannyprunyeckas npoMbILLIIEHHOCTb
(38) MawumHocTpoeHne
(39) Opyrue npoussoacTsea
(4) SnekmpocHabxeHue, 2a3ocHab)xeHue, 8000CHab)xeHue
(41) OnekTpocHabxeHwne, razo- n napocHabxxeHne
(42) BopgoouncTtka n BogocHabxeHune
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(5) CTpounTenbCTBO, CTPOUTENBHO-MOHTaXHbIE PabOoThI
(50) CtpouTtenbcTBO
(6) N'ocydapcmeeHHasi u YacmHasi mop208eJisi, NyHKMbI NumaHusi, 20CMUHUybl
(61) NocynapcTBEHHasn TOProens
(62) YacTtHas Toprosns
(63) PecTtopaHbl, rocTUHMLbI
(7) TpaHcnnopm, xpaHeHue nNPodyKyuu, cesi3b
(71) TpaHcnopT 1 XpaHeHne
(72) CBasb
(8) NlocydapcmeeHHbIe u KOMMepYecKue y4YpexoeHust
(81) drHaHcoBbIE OpraHM3aumm
(82) CtpaxoBbie opraHmMsauunm
(82) NocynapcTBEHHbIE YYpEeXOEeHNA N KOHTOPbI
(9) O6bwecmeeHHOe, coyuanbHoe u uHousudyanbHoe obcnyxueaHue
(91) ObLecTBEHHbIE aAMUHUCTPATUBHbBIE N OXPAHUTENBbHbIE OpPraHbl
(92) CanuTtapHoe n Tomy nogobHoe obcnyxnsaHme
(93) CoumanbHoe obecnyxmnBaHue
(94) KynbTypHOe obcnyxumBaHue
(95) NngmBmayanbHoE 1 XunuiiHoe obcnyxxmsaHme
(96) MexxgyHapoHble U MexXHauMoHanbHble opraHnsauum
(10) Opyaue eudbl dessmenbHOCMU

MexdyHapoOHbIli cmaHOapm Knaccugukayuu ompacsiel npoMbiWIIeHHO-
cmu no nodompacssim.

Koa npomebiwneHHoctn (SISIC Code) MNMogoTpacnb NPOMbILLNIEHHOCTH
31 MNpona3BoaCcTBO NULLEBLIX NPOAYKTOB, HANMUTKOB U Tabaka
311-312 NMpon3soaCcTBO NULLEBOW NPOAYKLMN
3111 NMpon3BoaCTBO MACHbLIX MPOLYKTOB
3112 Npoun3BoaCTBO MOMOYHbIX NPOOYKTOB
3113 O6paboTka pPYKTOB 1 OBOLLEN
3114 Mpoun3BoacTBO PbIOHBIX MPOAYKTOB
3115 lNMpon3BoacTBO pacTUTENBHOIO M XWBOTHOrO Macrna
3116 MykomosibHOe NPOM3BOACTBO
3117 MNpounseoacTBo xNebobynoyHbIX N34ennn
3118 lNpounsBoacTBO caxapa u paduHaga
3119 Ob6paboTka Kakao U NPON3BOLACTBO LLUOKOMaaa
3121 Npoun3BoACTBO APYron NpoayKumMm
3122 Mpon3soAcTBO NULLN OS5 XKMBOTHbIX
313 NMpon3BoacTBO HANNTKOB
3131 Pektudmkaums cnupta n ero nponsBoaHbIX
3132 Npoun3BoacTBO BNHA
3133 Npon3BoacTBO NUKEPOB
3134 lMNMpounssoacTBo 6e3ankorofbHbIX HANNMTKOB
314 lNpounseoacTeo Tabaka
3140 MNMpounsBoacTBoO TabayHbIX U3aennn
6. Mpu cogepxaHnn B OTXoA4ax pasHbIX XMMUYECKNX BELLECTB B ONpeaenéHHON nx
KOHUEHTpauun, Kak npaBuno, BblAENSAKT B OTAENbHbIA KIAacC M Ha3biBalOT ONaCHbIMW.
Ho, niobas knaccndmkaumsi OTX0O40B B KAKOW-TO CTEMEHU YCMOBHA U MOXET U3MEHATLCA
BO BpeMeHu. Hanpumep, no ctapon knaccudpukaummn EPA (1967 rog) npOMbILWNEHHbIE
OTX0Abl CYNTANUCb ONACHLIMU MNP HANMUYUKN B HUX XOTSA Obl OAHOrO U3 BOCbMU TSPKENbIX
METannoB, YeTbIpEX MHCEKTULUNAOB N ABYX repbuumaos. CornacHo HOBOW knaccudumka-
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LUuK, K 3ToMy nepeydHio fobasneHo eLé 25 opraHmyeckmx BewecTB U KONMYeCcTBO Npo-
MbILLMEHHbIX OTXOA0B, CHUTAOLNXCHA ONacHbIMU, YBENUYMIOCH.

7. Knaccugpukayuss omxo0oe no 803MOXHOCMSM UX ymusu3ayuu WCosib-
3yeTcs B psge criydyaes, NPUYEM TeXHUYECKUn nporpecc obycrnoBnvMBaeT MOCTOSIHHOE
NOMNOJSTHEHNE KaK NepPeYHs YTUNM3NpyeMbIX OTXOO0B, Tak U HanpaBneHun nx nepepaboT-
KM 1 ucnonb3oBaHunda. Hanpumep, B AnoHmn TBO npu opraHmnsaumm nx CenekTMBHOroO
cbopa B MecTax obpasoBaHuna knaccuguumpoBanu Ha: 1) roptoumne oTxoabl (Hanpasng-
0T Ha CXKuraHue), 2) Heroptoumne (nognexaT 3axopoHEHUI0), 3) LEHHble (HanpPaBnsAKT Ha
nepepaboTky). [lo 1984 roga oTpaboTaHHble B ObITYy Cyxue raribBaHM4YeCcKue 3feMEHTbI
(baTapenkn) OTHOCKMNN KO BTOPOW KaTeropum oTxo4oB (MOAnexanu 3axXOPOHEHWUI0), HO
3aTeM B pesynbTaTte LWMPOKOro obcyxaeHnsa npobnembl 3arpa3HEHNS OKpyXXatroLen cpe-
Abl PTYTbIO, cogepallenca B batapenkax, Ux ctanm OTHOCUTb K KaTeropum LEeHHbIX OT-
X040B, nognexalmx pereHepaumn.

B Ntanuu, HaobopoT, OTCRyXUBLLUME CBOWN CPOK Cyxue BbiToBble BaTapenkun, cbop
KOTOPbIX 0ObIYHO NPOBOAMIICS COBMECTHO C APYrMMX TBEPAbIMU ObITOBLIMM M MPOMbILL-
NEeHHbIMX OTXOA4amu, HanpasnseMbiMu Ha coxuraHuve, ¢ 1984 roga no cneuvanbHOMY
AEKpeTy cTann OTHOCUTb K OMacHbIM OoTxo4aMm, nognexalimm cenektmsHomy cbopy (oT-
AenbHo oT apyrux TBO). 310 06bACHSETCA TeM, YTO B COCTaBe 31eMEeHTOB Takux 6aTta-
peek NpUCyTCTBYeT PTYyTb U MPU CKUTAHUN NPOUCXOLMNMO CYLLECTBEHHOE 3arpsA3HeHue
PTYTbIO OKpYXKatoLLlen cpeabl.

B psage ropopoB Utanuum ycnewHbin cbop ncnonb3osBaHHbIX 6aTtapeek (B crneuu-
anbHble KOHTENHEPbI, YCTaHOBMEHHbIE BONN3N COOTBETCTBYHOLMX Mara3mHoB) NO3BOMWI
3aMEeTHO YMEHbLUNTb NX KONM4ecTBO B 00uien macce TEO, noaBepratoLmnxcsa CXUraHuio,
N CHU3UTb TEM CaMbIM 3arpsA3HEHME OKPYXKaKoLLEen cpeabl PTYTbiO.

8. Knaccudhukayusi MHO20MOHHaXHbIX O0MX0008, KOTOpble B HaubonbLUen
CTENEeHN 3arpsa3HAT OKPYXXatoLLyto cpeay U B TO Xe BpeMs MOryT AaTb MakCMMasnbHbIN
3 eKT Npy BOBNEYEHNN B XO3SMCTBEHHbI 060POT.

9. o 2ucueHu4YecKOMy NPUHUUMY, CBA3aHHOMY CO CTEMneHbi TOKCUKOoIornye-
CKOW ONacHOCTU, OTXOAbl AendAT Ha wecTb Kateropun (Tabn. 9). MNMpu atom Gonee 50 %
0TX040B OTHOCATCA K | kKateropuu, a npumepHo 10 % — k V 1 VI kateropmnam.

B Poccun paspaboTaHbl BbICOKOTEXHOMOMMYHbIE CNOCOObLI 3aXOPOHEHUS TOKCUY-
HbIX U BbICOKOTOKCUMYHbIX BELECTB. OTU TEXHOMOMMU LUMPOKO MPUMEHSAIOT, Hanpumep,
NPy 3aXOPOHEHUN PaAOMOaKTUBHBIX OTXOAOB. 3aXOPOHEHUID OTXOAO0B, COAepXallumMx Me-
Hee TOKCMYHbIE BeLlecTBa, YAENSaT MEHbLUE BHUMAHWS.

KayeCcTBEHHbIN M KONMYECTBEHHbIM COCTaB TBEPAbIX MPOU3BOACTBEHHbIX OTXOA0B
3HAYMTENbHO OTNNYAETCHA OT aHanorn4YHbIX nokasatenen No TBEpPAbIM ObITOBbIM OTXO-
Aam. [oaToMy, HECMOTPS Ha NOXOXMe NoaxoAdbl K yTunuMsaumm, B criydae nepepaboTtku
TBEPAbIX NPON3BOACTBEHHbLIX OTXOA0B MMEKTCA OnpeaenéHHble OTANYMS.

Tabnuya 9
Knaccugbukayusi omxodo8 ro au2ueHU4ecKoMy rnpuHyuny
KaTeropusi Xapaktepuctuka oTxogoB PekomMeHayemble Mepbl NMUKBMAALUMU
P no BMAy 3arpsa3HeHus N1 yTunusauum
Mcnonb3oBaHue
I WHepTHbIE
ANSA NNaHMPOBOYHbIX paboT
Jlerko pasnaratowmecs opraHmye-
Il ke CknagupoBaHue unm nepepaboTka
CnaboTokcuyHble,
" CknagupoBaHue
cnabopacTBOpuMbIE B BOAE
v HedTtemacnonogobHbie CxxuraHue
Vv TokcnyHble co cnabbim CknaanpoBaHue Ha NonnroHax
3arps3HeHnem Bo3gyxa NPOMbILSIEHHbIX M BbITOBLIX OTXO40B
VI ToKkcn4YHble [‘pynnoBoe nnun nHgmenayansHoe obesspe-
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| | >KMBaHMe Ha cneuuanbHbIX COOPYKEHUAX |

[na npakTuyeckoro pelueHns BONpOCoB nepepaboTku, UCnonb3oBaHna n 6eso-
MacHOro yaaneHns MHOro-TOHHaXHbIX OTXOAO0B, a Takke AN aHannTUYeCKOM OLEHKU UX
obpa3oBaHus Takme OTxoAbl yaoOHO KnaccuduunpoBaTth MO MPU3HaKy ux NMpuHYyUMnu-
aslbHO20 XUMUYEeCKO20 cocmaea Ha YeTblpe rpynnbl: cogepxalime npenmMyLecTBeHHO
OpraHu4eckuMe BellecTBa, HeopraHMyeckue BeLlecTBa, CMellaHHble OTXoAbl (B COCTaB
BXOOAT Kak opraHu4eckue, Tak U HeopraHM4yeckme BellecTBa U KOMMNOHEHTbI), paguoak-
TUBHbIE OTX0Abl. B Kaxagyto rpynny BXogaT oTXo4bl Npon3BoacTBa M notpebneHns pas-
NNYHON HOMEHKNaTypbl, 06beANHEHHbIE OOLHOCTLIO XMMNYECKOro COcTaBa:

1) HeopraHn4yeckue:

» MeTannocogepxalme — oTxoAabl A0Obl4M MeTannopyd, XBoCTbl oboralleHus
MeTannopya, Wnakm MeTannyprudeckme, KIMHKep MeTannypruydecknin, Keku metannyp-
rmyeckme, MetannonoM, otpabotaHHble KaTanuaaTopbl, OTpaboTaHHbIe 3neKTponamneol,
300bl, MMPUTHbIE OrapKu;

» HemeTannuyeckue — oTxodbl A0OblYM HeEMeTanMyeckmx MnofiesHblXx uckonae-
MbIX, XBOCTbl ODOraljeHnsa HemeTanIMyecknx MnornesHbIX MCKonaemblX, LUfaku TonmB-
Hble, 30J1bl, XUMUYECKME OTX0Aabl (hbocdorumnc, Gopormnc), cTeknobon n kepammka, fom
OrHEeynopHbIr, 3eMnNn OPMOBOYHbIE, CTPOUTENbHbLIE OTXOAbI, acanbTOOETOoH;

2) opraHundeckume — ByMaxkHble OTX04bl U MakynaTypa, ApeBecHble 0TXObl, KOXe-
BEHHblE OTXOAbl, MacTMaccoBble OTXOAbl, pe3nHooTxoabl (6e3 meTannokopaa), Tek-
CTUNbHbIE OTXOAbI, NULLEBLIE OTX0Abl, BomMacca, oTpaboTaHHble COPOEHTHI;

3) CMellaHHble — 3TO XBOCTbl yrneoboraiieHusi, ObITOBble OTXOAbl, aBTOMOM,
9NEKTPOHHbIN FIOM, 3MEKTPO-KabernbHbIN NTOM, akKyMyNATOPHbIA 1OM, OTpaboTaHHbIE Cyxue
ranbBaHO-3aNeMeHTbl (baTapeikun), pe3nHoOTXo4bl C METannoKopAoM, OTXOA4bl HocuTenewn
MarHMTHOM 3anncu, 0TXoabl KKHOOTOMNSEHKWN, OTXOAbI NAaKOKPaCOYHbIX MaTepunarnos;

4) pagnoaKkTUBHbIE:

» HU3KOAKTUBHbIE — OTXOAbl UCCNeaoBaTenlbCKUX U MEAULMHCKUX YYpeXOeHUN,
oTpaboTaHHble MOHOOOMEHHbIE cMOSbl, oTxoabl ASC (Wwnambel U3 PuUbTPoB, 06TUPOY-
Hasa 6ymara, 3aWuTHbIE NITaCTMAaCCOBLIE MOKPbLITUS);

» cpefHeakTUBHble — OTXOAbl A0ObIYM pagnoaKkTUBHbBIX pya, XBOCTbI oboraleHuns
paanoaKkTUBHbIX pya, oTpaboTaHHble KOHTEMHEPLI AN XPaHEHNA U TPaHCNOPTUPOBAHUS
paanoakTUBHbIX MaTepuanos, oTpaboTaHHbIE TENMO-BbIBOASALLME NIEMEHTDI;

» BbICOKOAKTUBHble — OTpaboTaHHOe AaepHOe TOMNMBO, OTXOAbl MPOM3BOACTBA
A0epHOro TonnmBea.

Kak npaBuno, gaxe BHYTPU OOHOW rpymnnbl OTXOAbl ABNATCA MHOrOKOMMOHEHT-
HbIMW, BCNEACTBME Yero Ans noBbileHna 3deKTUBHOCTM NepepaboTkn 1 BTOPUYHOIrO
Mcnonb3oBaHUA Heobxoauma npegsapuTenbHas COPTUPOBKA (pydHast UM MexaHn3npo-
BaHHas) Un CenekTMBHbIN cOOp OTXOA0B.

B 6onbluMHCTBE Criy4aeB OTX0A4bl Kaxaoro Buga (HOMeHKNaTypbl) TpebyoT CBOMX
MeTodoB nepepaboTkn, U CMELLUMBaAHNE OTXOAOB OObIMHO He aonyckaeTcs. [axe ecnu
ans nepepaboTkM 0TXO40B OAHONO M TOrO XXe Bnaa UCNonb3yeTca NPUHUMNMansHO OAWH
N TOT XXe MeTo, Hanpumep, CxKuraHue, BeckoHTponbHas TepmoobpaboTka gonyctuma
He Bcerga. Tak, NpoLecc CKUraHMs OTXOO0B XMMUYECKNX MPOM3BOACTB MOXET ObITb Kak
9HO0-, TaK U 3K30TEPMUYECKMM, YTO npegnonaraeT KOHTPONb CMELLeHUsA noanexatumx
CXKUraHuo NapTUin 0TX0A0B AN MUHMMMU3ALNN BblAENSEMON SHEPTUN.

MHo2o0moHHaXHbIe Heopa2aHu4Yyeckue memarsisiocodep)xaujue omxoodbl Cry-
XaT [OMONHUTENbHBbIM CbiPbEBbIM UCTOYHMKOM nonyvyeHus metannoB. Ob6pasylomecs
OTXOA4bl 3TOW rpynnbl Heob6XoAMMO CKnagMpoBaTb TakuM obpasoM, 4Tobbl B AanbHeun-
wem ux 6bino yagobHo BoBneyb B nepepaboTky. Hanpumep, xBocTbl oboraleHnss n me-
Tannypruyeckme Wwnakm uenecoobpasHo cknagmpoBaTb € YHETOM CoAepXKaluXcsa B HUX
TeX UMM MHbIX METansoB, He JONYyCKasi CMELUMBaHNA pa3HOMMEHHbIX MeTannocoaepxa-
lwmx otxodos. [na nepepaboTkM OTXOAOB 3TOW rPyMnbl UCMOMb3YKTCHA pasfnuyHble Me-
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Toabl oboraweHus, rmapo- U NMpoMeTaniyprum, a Takke XuMmmyeckme metoabl n bnotex-
Honorus. locne BblaeneHust MeTannoB OCHOBHAsA Macca OTXO4OB CTAHOBUTCSA aHarno-
TMYHOW rpynne HeopraHNU4YecKnx HeMeTamnsMYecKUx OTXOLOB M MOXET MPUMEHSTLCS B
NPOM3BOACTBE CTpoMMaTepuarnoB, AN 3aknagky BbipaboTaHHOrO Mpu ropHbiX padortax
NPOCTPaHCTBA, B AOPOXKHOM CTPOUTENBLCTBE U MPOYEM.

MHO20mMOHHaXKHble Heop2aHU4YecKue Hememasnnau4yecKkue omxoo0bl TOPHO-
oboratuTenbHOro NPoOn3BOACTBA Yalle BCEro UCMomnb3yTcs AN 3aknagku BolpaboTas-
HOro NMPOCTPaHCTBA U B Ka4YeCTBE Cbipbs Af19 NPOM3BOACTBA CTpoMMaTepuanos U B 0O-
POXXHOM CTpOUTESibCTBE. TakoM MHOrOTOHHaXHbIW OTXO4 3TOW rpynnbl, Kak dpocdorunc,
NPUMEHSETCA ONA NOJNyYEHUA BSXKYLLUMX ONS1 CTPOUTENbHbLIX CMECEN U CTPOUTENbHbIX
MaTepuanoB (B3amMeH MWHeparbHOro Chbipbs), a TakkKe B KayecTBe MenMopaHToB AN
noys. Cteknobon n kepamuky, Kak n nogasnsarouwee 60NbLMHCTBO OTXOA0B 3TOW rpynnbl,
MOXHO HanpaensiTb B NMPOM3BOACTBO CTpoMMaTepuanoB, a Takke B NepBMYHOE MPOU3-
BOACTBO ANSA NONyYEHUs1 aHaNOrM4YHbIX U34ENUNA.

[nsa nepepaboTkn 1 nuKBMOaALUN op2aHU4YecKux omxodoe BO3MOXHO MUCMOMb30-
BaHNE TEPMNYECKNX METOAOB KaK CaMOCTOATENbHbBIX MPOLECCOB U B KOMOMHaUUK ¢ apy-
MMM Npoueccammn (Ha KOHEYHbIX CTagusix TexXHonornyeckon obpaboTtkm). B 1o e Bpem4,
MHOIMEe OpraHMyeckme OTXOAbl MOXHO MPUMEHATb MO NPAMOMY Ha3Ha4YeHuro (4acTo B
mMecTe nx obpasoBaHnd) B Ka4eCTBE CbipbeBbIX MaTepUanoB OCHOBHOIoO NPOM3BOACTBA:
MaKynaTypy — B npon3soacTtse bymaru n kapToHa,

ApeBECHbIE OTX0Abl — B NPON3BOACTBE Mebenn u ctponmMmatepmanos,
KOXXEBEHHbIE OTXOAbl — MPU BbIOEIKE KOX,

nnacTmMaccoBble 0TXOAbl — A5 TPOM3BOACTBA NSIaCTMAaCCOBbIX U3OENUNA,
pPe3MHOOTX0Abl — B MPON3BOACTBE PE3UHDI,

TEKCTUNbHbIE OTXOAbl — B MPON3BOACTBE BTOPUYHOIO TEKCTUNA N NpoYee.

BaxxHoe HanpaBreHvne yTunusaummn opraHM4ecknx oTXo40B — 3HepreTuyeckoe nc-
Nonb3oBaHME (CXuraHne cC yTunuaauuen TennoTbl, aHaspobHoe cbpaxmBaHue C Mo-
ny4yeHmem buorasa n gpyroe). Cneunduyeckme CBOMCTBa TakMX OTXOAOB, KaK MuLLEBbIE
N pactuTenbHble, NpeaonpenensaT UX NpPUMEHEHME AN NosyYeHns HOBOW TOBapPHOW
npoaykumm (komnocTa, 6uo-Tonnmea, kKopma Anga ckoTa, cnupTa, buorymyca n npoudne).

CmewaHHble omxo0bl Hanbonee CrnoXHbl Ans nepepaboTkn 1 UCNoNb30BaHUS.
Boénbluas yacTb 9TMX OTXOL0B COAEPXKUT MeTan 1 BoBrekaeTcs B nepepaboTky MMEHHO
pagn uaerneyeHus metanna. M3-3a npucyTcTBUS B CMELUAHHbIX OTXO4aX OpraHUYeckux
BELLEeCTB NOTeHUManbHO BO3MOXHO MCMOMb30BaHWE TEPMUYECKUX METOOO0B (CXuraHue,
nMponu3) B npoueccax ux nepepabotkn. bygyum MHOrOKOMMNOHEHTHbIMW, CMELUaHHbIE
oTxogbl TpebytoT KOMOMHMPOBAHHOW nepepaboTkn C NPUMEHEHUEM pasfUYHbIX MEeTO-
AoB, obecneymBaoLLMX KOMMMEKCHOCTb UX UCMOMb30BaHUS.

K paduoakmueHbIM OTHOCAT OTX0Abl, 06pa3syrowmecs npu pabortax ¢ pagmoak-
TMBHLIMW BELLECTBAMM M XapaKTEPU3YHOLLMECS MNOBbILLEHHLIM BpeaHbIM BO34ENCTBUMEM
Ha opraHM3am 4enoBeka M okpyxawwyto cpeay. OcHoBHasi 3agada npu nepepaboTke
HW3KO-, CpeaHe- N BbICOKOPaANOAKTUBHbBIX OTXOO0B — 06e3BpeXnBaHne ans ganbHenwe-
ro 6esonacHoro yganeHus n 3axopoHeHusi. B psge cnyyaes npu nepepaboTke pagmoak-
TMBHbIX OTXOLOB M3BJIEKAOT PagVNOaKTUBHLIE SNTIEMEHTDI.

Takum obpasom, peluammmn ycnosusMm Bblibopa HanpaBreHun nepepadoTku
TOrO WM MHOrO OTXo4a SABMASAKTCA (MOMUMO 3KOHOMMYECKUX NPEAMNOCHINIOK) NPUHLMMIN-
anbHbIN XMMUYECKUIA COCTaB OTXOAa, €ro BUL WM KOHKPeTHble MOTpebHOCTM B TOW Unun
MHOW npoaykumu (B npegernax BO3MOXHbIX BapvaHTOB €€ MOy4YeHust Mo M3BECTHbIM
TexHonormsm). PaszpaboTka HOBbIX TEXHOMOMMIA CyLLECTBEHHO paclUMpsaeT nyTu yTunmnaa-
UuM TBEPAbIX OTXOOO0B Npom3BoacTBa M notpebneHna. OcobeHHO nepcnekTMBHa KOM-
nnekcHas nepepaboTka 1 yTunmnsauus oTxodoB pasfiIMYHON HOMEHKNATypbl (Kak pasHbIX
rpynn, Tak u OAHOW rpynnbl), NOA KOTOPOW B NpakTUKe creayeT NOHMMaTb MakCMMarnbHO
MONMHOE BOBJIEYEHNE OTXOLOB B XO3SMCTBEHHbIA 0ODOOPOT, COBMECTHYK nepepaboTky
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pasHbIX OTXOO0B, MCMONb30BaHNE OOHWUX OTXOAOB Ansi o6e3BpexunBaHus U addeKkTuB-
HOW nepepaboTkM ApYrnX, NPUMEHEHNE KOMOBUHMPOBAHHbLIX TexXHonormin ans obecneve-
HUS1 MakcuManbHoW 3dEKTUBHOCTM MPOU3BOACTBA M KOMMMEKCHOCTU WMCMOMb30BaHUS
TEXHOreHHOrO ChbIpbs.

ITloAnrounHoe 3aXOpOHEHHE OTXO0I 0B

[o HacTosawero BpemeHn B Poccumn u ctpaHax CogpyxectBa He3aBUCUMMbIX rOCY-
papcte (CHIN) Hanbonee pacnpocTpaHEHHbIM MeToAOM pelleHus npobnembl TBO wu
NPUPaBHEHHbIX K HAM OTXOAOB SBASAETCA MX MOSIMTOHHOE 3aXOPOHEHWe: Ha MOSUIOHbI
BbIBO3AT 95-97 % obpasyowmxca ThO (B Mockse 80—-85 %). B To e Bpema B BegyLLUNX
ctpaHax EBponenckoro Cot3sa (EC) (Fepmanuun, Asctpumn, Weeunn, benbrum, OaHum,
HunpepnaHpax, Jllokcembypre), a Takke B LUBenuyapum n AnoHMM NONMIOHHOMY 3axopo-
HeHuto noasepratoT MeHee 20 % TBO (B benbrum Bcero 5 %). CoepemMeHHbIl nosiu2oH
— WHXeHEepHO-0B6YCTPOEHHOE COOpYXeHue ANA peanusaumm TEXHONMOrMu pasmelleHus
TBO (npuém, cknagmpoBaHune, ynrioTHEHNE, 3aXOPOHEHNE) U OXPaHy OKpYyXXalLlen cpe-
Abl OT 3arpsA3HeHus (puc. 45).
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Puc. 45 — Cxema rnosnuzoHa 8 ebipabomaHHOM KOmsio8aHe:
1 — KaBanbep rpyHTa; 2 — NPOMEXYTOUHAsA n3onaums; 3 — cnon ynnoTHEHHbIX THO,
BbICOTOW ABa MeTpa; 4 — MycopoBO3; 5 — OpoBKa Kapbepa; 7 — TEXHUKA

Ha coBpeMeHHbIX MoNMroHax CTPEMSATCS OrpaHUYNTbL KOHTAKT OTXOA0B C OKpY>KatoLLEen
cpegon. Ho, 3aTo OOQHOBpPEMEHHO 3aTpyOHsIeT pasrioXeHWe OTXOOO0B, BCreACTBUE YEro OHU
npeacTaBnsloT cobon cBoeobpasHyto «bomBy 3ameprneHHoro aencteus». [pn HegocTaTke
KUcnopoaa opraHnyeckMe oTXodbl Ha NonuroHe nogseprarTcs aHadpoBHOMY COpaxunBaHuIo,
4YTO NPUBOAMUT K 0BPa3oBaHUIO «CBaNoOYHOro rasa» — buorasa (CMecb MeTaHa, Yrnekucnoro
rasa, CepoBoAopoaa 1 Ap.), cosgaroLero napHMKoBbIM addpekT. B Heapax nonuroHa opmm-
pyeTcsa TOKCUYHAs XMOKOCTb-PUNbTPaT, nonagaHne KoToporo B BOOOEMbI U NOA3EMHbIE BO-
bl KpanHe HexenaTterbHO. [1o3ToMy LUMPOKO pacrnpOCTPaHEHHYH MHOTOBEKOBYIO MPaKTUKY
yOoaneHus oTXO4oB Ha cBasnku (MOMMUroOHbI) criedyeT paccMaTpuBaThb Kak BbIHYXOEHHOe, HO
MarionepcnekTMBHOE C NO3ULIMIA SKOMOTMK peLleHne, Tem bonee, 4To AN NpUPOaHbIX Npo-
LileCCOB MHOMME OTXOAbl MO CBOEN CTPYKTYpe HEU3BECTHbI U NpUpoaa He crnocobHa cnpaBUTb-
CSl C HAKOMMEHHbIMA U Ka4eCTBEHHO M3MEHEHHbIMU MPOAYKTaMW, CO3OaHHbIMU YeSI0BEKOM
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ans obecneyeHnst CBoen Xn3HeaesaTenbHOCTU.
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yCTpOi;ICTBO IIOAHTOHA H CKAAZHPOBAHHE OTXO04A0B

TpeboBaHMst K COBpEMEHHbLIM MOMMIOHaM BKMYaloT TpeboBaHMs K BbIGOpy nno-
LWaAKK, KOHCTPYKUUK, SKCMyaTaumn, MOHUTOPUHTY, BbIBOOY M3 3KCnfyaTauuun, a Ha 3a-
nage, KpoOMe TOro, K npefocTaBrieHnio (PMHaAHCOBbLIX rapaHTUn (CTpaxoBKa Ha cryyam
dopC-MaKOPHbIX CUTYaLNR).

B Poccun mHorme npobnembl npy opraHMsaumm nNosIMroHHOro 3axopoHeHna TEO
BO3HMKalOT BCIEeACTBME HEOOCTaTKOB, MPUCYLLINX CYLLEeCTBYIOLWEN HOPMaTUBHOW MpaBo-
Bon 6ase. B yacTtHocTK, B cdhepe ynpaBneHns KOMMyHasnbHbIMW OTXO4aMKU HEQOCTATOM-
HO MOMHO onpeaeneHbl CTaHgapTbl KayecTsa ycnyr. HopMbl 1 npaBuna CTpouTenbcTBa
nonuroHos ans pasmeweHns TBO onpepenstoT gencreytowme CHulbl, HOpMbl 1 nNpa-
Buna cbopa n yganeHust oTXxogoB (Bkntovasa perynsapHocTb BbiBo3a TEO, TpeboBaHus Kk
KOHTEMHEPHbIM MnoLliagkam, MNepuoanYHOCTb MOWMKW KOHTEMHEepoB), YCTaHaBNMBAOT
CaHlNuHbI, HO B TO Xe BpeMsi OTCYTCTBYIOT HOPMaTUBHbIE aKTbl, Onpeaenstowue npasu-
na akcnnyartawumm nosIMroHos.

MonuroHsl TBO pacnonaratoTca 3a npegenamu ropodoB. Pasmep caHuTapHO-
3aLUMTHOWM 30HbI OT XKMIMOW 3aCTPONKM A0 rpanHuubl noninroHa — 500 m, oT aspornopTta — 15 Km.

[Ana pasmelLeHns nonvroHa NpeanoyvTUTeNneH y4acToK, CROXEHHbIW rMHaMu unm
TSOKENbIMU CyrinHKamu (npu rnybuHe rpyHTOBLIX BOA, HE MeHee ABYX MeTpoB). 3anpe-
LaeTca ucnonb3oBaTb NOA NONUroHbl 6onoTa rnybuHon 6onee ogHOro MeTpa, a Takke
yyacTKu, 3aTonnsieMble NaBogKoBbLIMM BOAAMMW.

[MpoekTnpyembii CPOK 3KCNnyaTauumn nonvroHa — He meHee 15-20 net. Heobxo-
anmMas nnowlagb 3eMernbHOro ydacTtka ans cknaguposaHua TBO 3aBUCUMT Npy Npoumnx
PaBHbIX YCMOBUSX OT YMCNEHHOCTU OBCNYyXMBAeMOro HacerneHusi 1 BbICOTbl CKNaanpo-
BaHna TEO. Hanpumep, onsa ropoga ¢ HaceneHnnem 0,5 MnH xutenen tTpebyetca nonu-
roH nnowaabto ot 20 go 60 ra npu BbicoTe cknagnpoBaHus TEO cooTBeTCTBEHHO OT 45
0o 12 m. Monuronsbl TBO, nmetowme obuyto BeicoTy 6onee 20 M 1 Harpysky Ha nnowab
Gonee gecstv /M? (100 Tbic. T/ra), OTHOCST K KAaTEropUM BbICOKOHArpyxaembix.

B Poccuun Hepeaku cnydaum, koraa onst otTaenbHOro MyHuumMnanuTeTa unm noce-
neHns co3gaeTcs OTAeNbHbIN NONUIOH (TOYHee, cBanka). Ho, 6onee adhhekTMBHO CTpO-
NUTb N 3KCNNyaTUPOBAaTb MOSUIOHbLI, 0B6CNYXXMBAOLLME HECKONBbKO MYHULMNANUTETOB, YTO
obecneunBaeT CHMXeHME TapugoB, KanuTanbHbIX N 3KCNyaTaLMOHHbIX pacxodos, Cro-
cobCTBYeT peanusaunm TEXHONOMMYECKUX HOBOBBEAEHWN.

Ha npoekTHble pelleHuns, Kak 1 Ha 3KCnnyaTauuio NoNIMroHa, BAUAIOT:

» KONMU4ecTBO 3axOpaHMBaeMbIX OTXOAOB;

» XapaKTepuCTUKM OTXOAOB (NSIOTHOCTb, BIIAXHOCTb, MOPOIOrM4yeCkumn 1 rpaHy-
NOMETPUYECKUINA, XUMUYECKUIN COCTaBbI);

» 4NCIO 1 BUA TPAHCNOPTHBIX CPeaCcTB, YacToTa MX PENCOB Ha MOSIUMOH.

OT KonuyecTBa 1 XapakTePUCTUK OTXOA0B 3aBUCAT:

» nnowagp, Heobxoaumas nst 3aXOpPOHEHUS OTXOA0B;

» Macca rpyHTa anst ykpbitus paboyen kapTbl OTXO40B;

> 00BEMbI N XapaKTepUCTUKM 0DpasyoLmxca rasa n punbtpaTa;

» BO3[0EeNCTBME Ha OKpYXaloLLyo cpeay.

[Mpn NPOEKTMPOBaAHUN NONWUIOHA cregyeT ydYnTbiBaTb TEHOAEHUMU U3MEHEHUSI BO
BPEMEHM KONMUYECTBA U XapaKTEPUCTUK OTXOLOB, HANpumep 3a CYET COpPTUPOBKU. B Ha-
cTosiLiee BpeMsi BO MHOMMX cTpaHax coptupoBka TBO B mecTtax nx obpasoBaHusa obec-
neynBaeT BOBIieYEeHWe B MOBTOPHOE ncnonb3oBaHue okorio 50 % otxogos. NoaTomy xa-
pPaKTEPUCTMKN OBLLLEro NOTOKa OTXOAOB U TEX, KOTOPbIE MOAMEXaT 3aXOPOHEHUIO, CyLle-
CTBEHHO pasnuyatotcs. OTCyTCTBUE HAAEXHbIX MCXOLHbIX AAHHbBIX O KONM4YecTBe U Co-
CTaBe OTXO0AO0B, XapaKkTepHOe AS1s1 POCCUIACKOM NPaKTUKWN, MOXET NPUBECTU K CEPbE3HbIM
NPOEKTHBbIM U UHBECTULNOHHBIM OLLMOKaM.

OcHo8HbIMU 3r1eMeHmamMu nosiu2oHa (puc. 46) cnyxaTt: nogbesgHas gopora (¢
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ABYCTOPOHHUM [BUXEHNEM); y4acTok cknagmpoBaHus ThO, saHumarowmn 95 % nnoua-
OV NONNroHa u orpaHNYMBaroLLMNCs BOOOOTBOOHOM KaHaBOW; XO3ANCTBEHHAs 30Ha, pac-
nofiararowasica Ha nepeceyeHnn NoaAbE3LHON AOPOrK C rpaHuULEN NONUIroHa U BKKYato-
lwas OGbIToBblE M NPON3BOLACTBEHHbBIE MOMELLEHNS; MHXEHEPHbIE COOPYXEHUS U KOMMY-
HUKauumn (BOOONPOBO, KaHanM3auus, MayTbl 3NeKTPOOCBELLEHMS).

Puc. 46 — Cxema pasmeuweHusi OCHOBHbIX COOPYXXEeHUU MoJlu2oHa:
a — Npu COOTHOLLIEHUN OfNHbBI U LWWMPWUHBI NoNuroHa 2:1; 6 — npu cooTHoweHun bonee
3:1; 1 — nogbesaHasa nopora; 2 — X03ANCTBEHHAs 30Ha; 3 — HaropHasa KaHaBa;
4 — orpaxgeHuve; 5 — 3enéHas 30Ha; 6 — KaBanbep PyHTa ANs U30NAUnn Croes;
7 — yyacTtku cknagmposanusa TBO; |, 1l n 1l — odepegmn akcnnyaTaumm

YyacTtok cknagumpoBaHus pasbuBaeTtcs Ha odepenu akcnnyaTtauum (C y4€TOM
penbeda mectHocTn). Ha HEM B OCHOBaHWUM MOMUIroHa npeaycmMaTpmuBaeTcs YCTPOMCTBO
KOTroBaHa, M3 KOTOPOro NpoBOAMTCS BblEMKa rpyHTa Angd nocnegyrowen nsonauyum TEO
(MpOMEXyTOYHOM 1 OKOHYaTeNbHOW). [MybuHa KoTNnoBaHa 3aBUCUT OT YPOBHS FPYHTOBbIX
BOZ (OHWULLE KOTNOBaHa AOMKHO ObliTb HA OAWH METP BbiLlEe YPOBHS FPYHTOBbLIX BOA).

B cooTBeTCcTBMM C penibepoM MECTHOCTM N o4epeaHOCTbio ckrnagupoBanus ThO
y4yacTok pa3bmBaeTcsa Ha HECKONbKO KOTFIOBAHOB; NPWU yKNoHe ydacTtka 6onee 0,5 m npe-
AycMmaTpuBaeTCs Kackag KOTroBaHOB (puc. 47). [pyHT, BbIHYTbIN U3 KOTIIOBaHa nepBou
oyepenm, pasMmeLlaeTcsa B KaBanbepax no nepumeTpy nonuroHa. PasHOCTb OTMETOK OC-
HOBaHWN OBYX CMEXHbIX KOTSIOBaHOB — He 6onee ogHoro metpa. OCHOBaHWe KoTnoBaHa
— [NWHa TonwmHon He meHee 0,5 M ¢ KoadhduuMeEHTOM unbTpauum Boabl He 6onee 10°
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cm/c. Ecnv koadhdmumeHT dunbTpaumm rpyHTa 6onee 10 cm/c, TpebyeTcs YCTPONCTBO
NCKYCCTBEHHbIX HEMPOHMLAEMbIX NPOTUBOMUIbTPALMOHHbIX 3KpaHoB. Llenb co3gaHus
TaKoro aKpaHa — orpaHMyeHne NoToka unbTpaTa K HUXKenexallumm rpyHToBbIM BO4aM U
npeaoTBpaLleHne NpMToKa rpPyHTOBbLIX BOA Ha YPOBEHb Bhbille OCHOBaHMS NOMMUIOHA.

1

u :
b3
~ 3
-
Puc. 47 — BbicomHoe pasmeuweHue KomsioeaHa 8 ocCHo8aHuu riosiuecoHa:
1- KaBalbep rpyHTa; 2— NOBEPXHOCTb y4acCTKa a0 pa3pa60TKV| KOTJI1OBaHa,

3 — OCHOBaHWe y4yacTka CKnaavMpoBaHust; 4 — gopora

[ns npoTMBOMUNBLTPALNOHHBLIX 3KPaHOB B Poccun pekomeHayeTcs Ucnonb3oBaTb
cnegyoune martepmansi:

» OOHOCIIOMHbIN TIIMHAHBIN 3KpaH TOmMWKMHON Ha MeHee 0,5 M, noBepx KOTOpOro
yKnagblBaeTCcs 3alnTHbIA CNOW N3 MECTHOro rpyHTa TonwuHon 0,2—-0,3 m;

» TPYHTOOUTYMHbIN 3KkpaH TonwmHon 0,2—-0,4 m, o6paboTaHHbIA OpraHN4YecKuMm
BSOKYLLUMMW UK oTxo4ammn HedpTenepepaboTku;

» SKpaH 13 raTtekca (OBYXCIOMHbIN).

B CLA un ctpaHax EC ansa rmgpounsonsiumm OCHOBAHWSA MOSIMFOHA MUCMOSb3YHOT
NPOTUBOMUIbTPALNOHHBLIE NOSIMMEPHbLIE 3KPaHbI, OTINYAOLLMNECHA BbICOKON XMMUYECKON,
dur3nyeckon n BMoNorM4eckorn CTOMKOCTbIO, @ Takke YCTOMYMBOCTLIO K MEXaHUYeCKUM
Harpy3kam. Cxema ycTponcTBa MpPOTUBOMPUNLTPALMOHHOIO 3KpaHa, XapaKTepHoro Asis
€BPONENCKON NpaKkTUKK, NpeacTasreHa Ha puc. 48.

B kayectBe npoTMBOUMNBTPALMOHHBIX NOSIMMEPHbLIX SKPAHOB MUCMOSIb3YT HETKa-
HbI/ TEOTEKCTUMb U reomeMbpaHy.

HeTKaHbIN reoTeKCTUIb U3roTOBNSIOT U3 BbICOKOKAYECTBEHHOrO MonunponuseHa.
OH yCTOMNYMB K LWenoyam, KucrnoTam, He NOABEPXKEH BO3AENCTBUIO NNECEHN N BakTepun,
HO paspyLlaeTca npu nNnTenNbHOM BO3AENCTBUM YNbTPadMoneToBoro nanyvyeHms (poTo-
perpagaums). Temnepartypa pasmsardeHns 140 °C. OCHOBHOM MeTOon COeOVHEHUA AN
nonyyeHusi NOSI0THa — BHaxSeCT (CBapMBaHue ropsymm Bo3ayxoM). 'eo-TekcTusib obbly-
HO umeeT 6enbin LBeT.

"feomeMbpaHbl U3roTOBMISKT N3 BbICOKOKAYECTBEHHOMO Cbipbs (NOSINATUNEHOBOIO
UM NONUNPOMNUITIEHOBOrO rpaHynATa) No 3KCTPY3MOHHOW TEXHONOrMn (OTEYECTBEHHbIN
nonUMepHbIN 3kpaH TexlNonnmep nony4yarT U3 NONUITUIIEHA BbICOKOro AaBneHus). Ma-
Tepunan yCTOMYMB K BO3LENCTBUIO PAaCTBOPOB KUCMOT U CONen, He NoaBep)KeH BO3OENCT-
BUIO NISIECEHN U MUKPOOPraHM3MOB, a Takke (B OTNNYME OT reoTEKCTUIIsl) YCTOMYMB K
ynbTpadunoneToBomy msnyyeHuto. Bo nabexaHne noBpexpoeHus reomembpaHbl peko-
MeHAyeTCsl UCMOonb30BaTh MNOAKNAL40YHbLIN cron reotekcTund. OCHOBHOWM MeTo4 coeau-
HEHNSA PYNOHHbBIX TUCTOB — CBApKa BHAXIIECT ropsyMm BO3AYyXOM Nog AaBIIEHMEM C MO-
nyyYeHneM OBOWHOrO LBA.
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Omxodet ITeppopuposannan mpyba us IIBX

Ille6énra Bawummetil cnoil
= U3 2PAHYNUPOSAHHO20
1§ Mamepuana
[
S| 2 i enoi
eHAaNCHBLIL CNoU
IDodywirxa us ®
2eomexcmuns x.
>
IFeomembpana S Brpan us spynma

u3 2eocuHmemuiuecrKozo
Mamepuana U c1oA 2NuUHsl

OcHoseaHue

Puc. 48 — Cxema ycmpoticmea npomugoguribmpayuoHHO20 3KpaHa 8 0CHO8aHUU
rnonueaoHa (esporeulckasi rpakmuka) ¢ Ucrosib3o8aHUeM 2e0CUHmMemuka

TBO cknagmpytoT Ha paboyen kapte, OTBEAEHHOW Ha AaHHble CyTKW. Pasmepbl
paboyen kapTbl (B M): gnnHa — 30—150, wupmnHa — 5. MycopoBo3bl pasrpyxatT ThO y
paboyen kaptbl. Bynbgosepobl casuratot TBO Ha pabouyyto kapTy, co3gaBasi Crol BbiCO-
Tom 0,3-0,5 m.

Cknagupyemble Ha nonuroHe TBO nogeepratoTcs YNNOTHEHUIO U U3onauuun. Yn-
NOTHEHWe B TpU-YeTbipe pasa, N0 AaHHbIM POCCUICKOM NPaKTUKK, OCTUraeTcs YeTblpex-
KpaTHbIM npoxodom Oynbao3epa (kaTka) No OAHOMY MecTy. YNfOTHEHME OTXO40B Npo-
AneBaeT CPOK CNyObl NONNIOHA, NPUBOAUT K BbIPaBHMBAHUIO NMOLAAKA 3aXOPOHEHMS,
ynpoLaeT YKpblTUEe OTX0O0B U AanbHenwyto paboTy. o gaHHbIM 3apybexxHOM NpakTUKMY,
YeTbIpEXKPATHOE YNIIOTHEHME KaXKAoro crnos obecnevmBaeT NMOTHOCTb yknagku Ao 1,1
T/M® (B pacuéTe Ha cyxyto mMaccy). YNNoTHEHHbIA croit TBO BeicoTol gsa meTpa (12—20
CMNOEB) M3ONUPYIOT FPYHTOM, MHEPTHBIMKW MaTepuanamu (0TXodbl CTPOUTENbCTBa, Lina-
KW); BMECTO rpyHTa BO3MOXHO UCMNOMb30BaTb KOMMOCT, nonyyeHHbin n3d TbO. Cnown npo-
MexyTouHon nsonaumm 0,15-0,25 m.

Ha eBponenckux nosiMroHax npakTuKyeTcsa exegHeBHOE U30NALMOHHOE NOKPbITUE
cknagmpyembix TBO cnoem rpyHTa, TonwuHon He meHee 0,15 M nMbBO xMmuyeckon ne-
HOW MMM NOSIMMEPHbIMU MNEHKaMU. ExxegHeBHaa n3onsums NpenaTcTByeT paccesHuto
OTXOL0B, PacnpoCTPaHEHMIO 3anaxoB M BO3HUKHOBEHUIO MOXapoB, yNydllaeT BHELUHWUN
BMA NOSIMroHa. AnemMeHTbl 00LLen CxemMbl NOSIMIrOHa NpUBEeAEHbI Ha puc. 49.

O6ycmpoiicmeo OrxoHuamensvsHoe
noxpusimue
nandwagpma
/ Tunuunas Kapma

Céop 6uozasa

z;:z:é

———

xpan

Céop dpunsmpama
Puc. 49 — SnemeHmsbi obuweli cxembl osiu2oHa
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CTeneHb ynnoTHEHUS OTXOLOB MPU MX MOSIMTOHHOM 3aXOPOHEHUWU 3aBUCUT (Npwu
MPOYMX PaBHbIX YCMOBMKSX) OT MacChbl YNOTHALWEro obopynoBsaHus (onpegenseT nas-
NeHne) N y1crna npoxoaoB YNroTHAKLWEN TeXHUKK. [Ons nonyvyeHnsa ctabunbHom ctene-
HW YNNOTHEHNSA OTXOA0B 4OCTATOYHO YEThIPEX-LLECTN NPOX0A0B TskEnon (maccon 20-40
T) TexHuUkn (bynbao3epsl, TpakTopsbl). JansHenwee ysennyeHne Yncna npoxoqoB TeXHU-
K/ 1N €€ MaccChbl CyLLEeCTBEHHO He BNUSET Ha ynnoTtHeHne ThO.

B psioe eBponenckux cTpaH Ha OOHOM U TOM >Ke MOSIMFOHe Ha CneumanmanpoBaHHbIX
y4yacTKkax CKMaguMpytoT MPOMbILNEHHbIE OTXOAbl, OTXO4bl CTPOUTENBLCTBA, OCAOKM CTOYHbIX
BOA 1 npoyee. Kpome Toro, Ha NOoMMroHax NpoeKTUPYHTCS Yy4acTKM KOMNOCTUPOBaHNS pacTu-
TenbHbIX U ApYyrMx GruopasnaraemblX OpraHNYeCKUX OTXOLO0B, YHaCTKU COPTUPOBKM OTXOAOB U
XpaHeHUs1 BTOPUYHOTO Cbipbs. B Poccnn Ha MyHMUMNanbHbLIX NONMIroHax AornyckaeTcs pas-
MeLLEHME N1LLb TeX 0TXOO0B, KOTOopble npupaBHeHb! K THO.

[ns coBmecTHOro cknagmpoBaHna ¢ TbO gonyckaloTcs NPOMbILLSIEHHbIE OTXOAbI
HEB3PbIBOONACHbIE U HECaMOBO3ropaloLmnecs, MMetoLme BrnaxHocTb He bonee 85 %;
TOKCUYHOCTb CMECU OTXOLOB He AOSKHa MpeBblwaTtb TOKCUYHOCTb TBO (no gaHHbIM
aHanu3a BOAHOM BbITSKKM). [NMpoMblwneHHble oTxoabl IV Knacca onacHOCTW, NpUHUMae-
Mble nonuroHamn TBO 6e3 orpaHnyeHuin, xapakTepusyrTCa CO4epPKaHMEM TOKCUYHbIX
BELLECTB B BOOHOWN BbITSXKE (OAWH NUTP BOAbl HA OOUH KUIIOrpaMM OTXOAOB) Ha YPOBHE
dunbTtpata u3 TEO n kpynHocTbio He Bonee 250 mm. Hxe npuBoanTCS nepeveHb nNpo-
MbILLMIEHHbIX 0TX0A0B |V Knacca onacHOCTU, NMPUHUMAaEMbIX Ha MOMUIOHbI TBEPAbIX Obl-
TOBbIX OTX040B 6€3 OorpaHnYeHns N NCMornb3yeMbIX Kak U30NUPYIOLLMA MaTepuan.

Koa rpynnbl Bua oTxoga
M BuAa oTxoAoB
1.24.01 AntoMocunmnkaTHbIN Wam
1.36.02.1 AcbecToLEeMEHTHbIN IOM
1.36.02.2 AcBokpoLlKa
1.39.01 BeHToHMTaA OTXOAOBI
1.31.01 "padhut oTpaboTaHHbLIM NPoN3BOACTBA Kapbuga Kanbums
1.39.02 'Mncocogepxalume oTxoabl NPon3BoAcTBa BUTamMuHa Be
1.39.03 MN3BecTb-Kunenka, N3BECTHAK, LLUTaMbl Mocrie raleHnst
1.39.04 Mena XMMn4eckn ocaxxgeHHoro TBépable oTXoabl
Okcunp antoMuHUS B Buae oTpaboTaHHbIX OGpuKeToB
1.39.05
(npu npoussoactse AlCI;)
1.39.06 Okcuna kpemHus (npy npounssogctee nonusuHunxnopuga (MBX) n AlCI3)
1.39.07 Otxog lNapoHuta
1.39.08 [Mnae conen cynbgaTa HaTpus
1.39.09 Cenukarens (M3 agcopbepoB OCYLLKN HETOKCUYHBIX ra3oB)
12402 Cenukarens npov3BoAcTBa LWriaM ¢ ounbTp-Npeccos

(CoOOEepPXHNT IMUHY M KPEMHE3EM)
1.24.03 Cofbl rpaHynMpoOBaHHbIN LWNam
CoaoBo-LeMEHTHOIO NPON3BOACTBA OTXO4bl AUCTUNNSALNN
1.24.04
B Buge CasSO,
1.29.00 ®opMOBOYHbIE CTepXHEBbIe CMecH,
He cogepXalume TEHKENbIX MeTanoB
1.24.05 XMMBOOOOUNCTKN N YMSArYeHUs BoAbl LLriama
Xnopua-HaTpuesble 0CaaKkn CTOYHbIX BOA NPON3BOACTBA

1.27.01

NakoBbIX 3NOKCUAHbLIX CMOI
1.39.10 XrnopHasa n3BecTb HeCcTaHAapTHas

1.36.02.3 LndepHoro nponssogcTea TBEpPAbIE OTXOAbI
LWnaku Tenno-anektpo-ueHTpanen (TOLL), KoTenbHbIX,
1.39.1
paboTalowumx Ha yrine, Topge, cnaduax unu TbO

1.39.12 LUnudosansHble MmaTepuansl
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Cnocobbl 3axopoHeHuss TBO B Poccun 06bl4HO He COOTBETCTBYIOT TpeboBaHUAM
OXpaHbl OKpYXXatoLLen cpeabl 1 OTNNYAKTCA OT NPUHATLIX B EBpone:

» OTCYTCTBMEM B OCHOBaHUM obbekTa 3axopoHeHus TEO npoTtuBodunbTpaum-
OHHOrO 3KpaHa, 3aLMLLaloLLLErO FPYHTOBbIE BOALI OT 3arps3HEHus;

» OTCYTCTBMEM PErynspHoOn MOCrOMHON MU30MAUMK YNNOTHEHHBIX TBO rpyHTOM
(VN MHEpPTHBIMKM MaTepuanamu, B TOM Yucne oTxogaMu, Hanpumep Linakamm Mycopo-
cXuraternbHOro 3aBofa); OTCYTCTBMEM Mep Mo MpefoTBpaLLeHno nonagaHusa napHMKo-
BbIX ra3oB B aTMocdepy;

» OTCYTCTBMEM MpPU NPOEKTUPOBAHUN APEHAXHOW CUCTEMbI Y4E€Ta HaKoMmneHus
unbTpaTa Hag BOAOYNOPHLIM 9KPAHOM B NepBble ABa rofa akcnnyatauum obbekTa 3a-
XOPOHEHMS OTXOAO0B (3TO NPUBOAUT K 3aUNMBaHUIO CUCTEMBI ApeHaxa).

Pa3AokeHHEe OTXO0OOB B MECTax HX 3aXOpPOHEHHA

TBO Ha 70-80 % cOoCTOAT U3 OpraHN4YeCcKnX KOMMNOHEHTOB, BONbLUNHCTBO U3 KOTO-
pbIX NOABEPXXEHbI Pa3foXeHN0 BO BPEMEHN B YCITOBUAX 3aXOPOHEHUS B pe3yrnbTaTe ec-
TECTBEHHbIX XMMNYECKMUX N BUONOrMYECKMX NpoLIECCOB.

Buoxnummnyecknin npouecc pasnoXeHnsa opraHMYeCcKon YyacTn OTXO4OB MUKPOOpra-
HM3MamMK HasbiBalOT depmeHTaumen. [lpouecc depmMeHTaumMm MOXeT npoTekaTb B
a9pobHbIX ycnoBusax (asapobHas pepmMmeHTaums) nnm B aHaspobHbIX yCcnoBusx (aHaspob-
Haga bepmeHTaums).

Bnarogapsa 6noxummyecknm peakumsam, NPONCXOASLLMM B Tere NosIMroHa:

» TBEpAble 0TX0Abl, NOABEPXKEHHbIE BMONOrMYECKOMY PasnoXeHUo (ocTaTkM nu-
LM 1 osowmn, Bymara n makynatypoobpasyroLme KOMNOHEHTbI, BOSIOKHUCTbIE MaTepua-
Nbl PACTUTENbHOIO U XMBOTHOMO MPOUCXOXAEHNS), CTAaHOBATCA Bmnonornyeckn crabmnb-
HbIMU N HE SABMAITCA NOTEHUMaNbHbIM MCTOYHUKOM 3arpa3HEHMS OKpyXKaloLen cpeabl;

> 4YacTb TBEPAbIX OTXOAOB, coaepXalwmx yrnepoa u 6enok, nepexoguT B razoob-
pasHoe COCTOsHME, B pe3ynbTaTe 3Ha4YMTEeNbHO CHUXalTCs Macca U 06bém BGuopasna-
raemblx TBEPAbIX OpraHMYecKnx OTXOA0B.

[MockonbKy OTXOA4bl CKNaaMpPYyTCA U HAaXOAATCA Ha NOMUIOHE NMPOLOIKUTENBHOE
BpeMsi, 3KoCUCTeMa NonnroHa siBNseTcss AMHAMUYHOM, TO €CTb N3MEHSAETCHA BO BPEMEHM.
OCHOBHbIE NPOLIECCHI Pa3NOXEHNA OpraHNYeCckux OTX0A0B, Nponucxoaslime B Tene nonum-
roHa, coctaB 0bpasyLmMXcs NPOAYKTOB 1 hunbTpaTa npeacTtaBneHsl Ha puc. 50.

OcHoOBHble (hakTopbl, BNUAIOLWME Ha pPa3noOXeHue OTXOAO0B Mpu MX MOSIMFOHHOM
3aXOPOHEHUU, — BNAXXHOCTb U NUTaTerbHag cpefa A MUKpOOpraHnM3mMoB.

B aHaspobHbIX ycnoBusx 6onee BbICOKOMY COAEPXXaHWIO BNarn B OTXO4ax COOT-
BETCTBYIOT Bonee aktnBHble Bronormnyeckme npoueccol. [Npu cogepxaHun Bnarn B 6uo-
pasnaraemblx otxogax MeHee 20 % aKTMBHOCTb aHa3POOHbIX NPOLECCOB 3HAYUTENBHO
cHuxaeTcd. CrepoBaTeribHO, B COBPEMEHHbLIX YCMOBUAX MOMUIOHHOMO 3aXOPOHEHUs
aHaspobHoe pasnoXeHne opraHNyeckmx KOMMOHEHTOB MOXHO XapakTepu3oBaTb Kak 3a-
Me[neHHoe (3aTpygHeHo nonagaHue BoAbl B HUXKeNexallune ropusoHThI).

MuTaTenbHas cpeda Ans MUKPOOPraHm3amoB (CybCcTpaT) urpaeT BaXKHYH porib B
npoueccax pasnoxeHus otxogos. OTxoAbl, OTANYAKOLLMECH BbICOKAM COOEpXKaHUeM op-
raHM4YecKnX BELECTB, NMOABEPXKEHHbIX THUEHUIO (pacTUTENbHbIE N NULLEBbLIE OTXOAbI, Ha-
BO3), Hanbonee npuroaHbl A4S aHa3pobHOro copaxmBaHus.

AKTUBHOCTb HEKOTOPbIX MMKPOOPraHn3mMoB (Me30(nmnoB) NoBbILLAETCA C yBENu-
yeHnem TemnepaTtypbl o 40 °C. [na gpyron pasHOBUMAHOCTM MWUKPOOPraHM3moB (Tep-
MOCUNOB) BEPXHWI Npeaent TemnepaTypbl, TOPMO3SALLNA UX aKTUBHOCTb, cOcTaBnsaeT 55
°C. lNMoatoMy B panioHax C BbICOKOW BRAXHOCTbH W XXapKUM KrMmaToM (Tponuveckune
panioHbl) NPOLIECCHI Pa3NOXEHUA OpraHNYeCKnUX BELLECTB MHTEHCUULNPYIOTCS.
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OPrAHHYECKHE OTXOZbI
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Puc. 50 — lNpuHyunuanbHbie MPoUecChl Pa3fioXeHUs opeaHUYeCKUX eewecms
rpu nofu2oHHoM 3axopoHeHuu TEO (ocHo8HbIe cmaduu pasioXeHus,
cocmas obpa3syrouuxcs npodykmos u unbmpama)

AHa3pobHoe pasnoxeHwe okasbiBaeT boriee cunbHoe U AnuTerbHoe BO3AENCT-
BME Ha OKPY>KaloLLyIo MPUPOOHYIO cpeny.

A3pobHble peakunmn NpeaLlecTByOT aHadpobHbiM. OcHOBHas hopma pasnoXxXeHns
OTXOJ0B HEMNOCPeACTBEHHO Mocne WX CckragupoBaHus — aspobHas (aspobHas dasa
pasnoxeHus). A3pobHoe pasnoxeHue npoaormkaeTca OO TexX nop, noka He nspacxopy-
eTCa BeCb KUCropog B Tene nonuroHa. Ho kucnopod, nonagarowuin B TeNO NOAUroHa
BMeCTe C OTXOA4aMM, pacxogyeTca OTHOCUTENbHO BbICTPO, 1 aspobHas dasa Henpoaon-
XUTenbHa — BCEro HEeCKONMbKO Hedenb, a Gonblias YyacTb Guopasnaraembix BeLLECTB
noasepraeTcst aHaspobHbIM npoueccaM. [poaomMKUTENBHOCTbL a3pobHoM dasbl 3aBUCUT
OT NPOEKTHbIX PELUEHN N YCNOBUI SKCMyaTaumnn NoninMroHa, BKNYasa cteneHb ynnoTHe-
HUSA OTXOLOB W cofepXaHue Braru (BoAa BbITECHSAET BO34yX U3 MPOCTpPaHCTBA Mexay
YacTuuamm OTXOAOB).

B pesynbTate peakumn rugponunsa obpasyoTCA HU3KOMOMEKYNSPHbIE OopraHude-
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CKMe BellecTBa, KOTOpble B TeYEeHME HECKONbKUX Headenb MpoXoAaT CTaguio KMCcnopoa-
HO-HUTPATHOrO OKUCIIEHMS U pasnaralTcs B adpOobHbIX YyCroBUAX OO BOAbI, AMOKCUAA
yrnepoga n asorta. [pn npoTekaHum 3TMX NPOLECCOB B Tere NosiMroHa oTMevaeTcs no-
BbiLleHne TemnepaTtypsbl (45-55 °C).

Bo Bpemsa aspobHon hasbl oTpuLaTensHble BO3OENCTBUSA Ha OKPY>XXKatoLLyto cpeay
MWUHUMarnbHbI, TaK Kak KOHEYHble NPOAYKTbl Pa3foXeHnsa npencTtaBnsoT cobon nHepT-
Hble BellecTBa (ecnu abctparmpoBaTbCcsa OT KMOTCKOro NpoTokona, B COOTBETCTBUM C KO-
TOPbIM OrpaHNYMBaETCA NOCTyNneHMe B aTMocdepy NapHUKOBbIX ra3os).

B aHaspobHON (hase B oTnuume ot a3apobHOM NpekpallaeTcsa BblaeneHne Tensno-
Tbl M MOCTEMNEHHO CHWXaeTcs TemnepaTypa OTXO40B B Tefe NonvroHoB (40 TemnepaTy-
pbl OKpY>atoLen cpeabl).

[Ansa aHa3apobHbIX YCNOBMI XapakTepHa cTagus pacnaga npoAayKToB rMaporvaa.
[Mpn 3TOM MOXHO BblAENNTL ABE (hasbl:

1. ®a3y | (KUCNOTOreHHy) NPOAOIHKUTENBHOCTLIO OT OAHOrO A0 LWEeCTU Mecs-
ueB. B utore npoueccoB epmeHTauunm n BOCCTAHOBIEHUS CyNnb(aToB opraHudeckue
BeELecTBa paspylalTca A0 HU3KOMOSEKYNAPHbIX KUCNOT (B 4aCTHOCTWU, obpasyroTcs
MypaBbMHasi, YKCyCHas 1 NpOnMOHOBAas KUCMOThI), AuoKcuaa yrnepoga v cynbduga Bo-
aopoaa; B HebonbLInX KonuyecTsax Bblaensetcs meTtaH. [pu atom obpasyoTcs npome-
XYTOYHblE NPOAYKTbl — KAPOOHOBbLIE KUCMNOThbI U CNPTLI;

2. ®asy |l (meTaHOreHHy0), B KOTOpoK 0B6pasoBaBLUNECH PaAHEE XUPHbIE KUCMO-
Tbl UICNOMbL3YIOTCA MeTaHoobpasywmnmn bakTepuamMmm aAng NnpousBOACTBa MeTaHa.

Cragusa aHaspobHOro pasnoXeHUs opraHMyeckux BelwecTB npogormkaetca 8—40
net, NpU4ém nepseble TpK roga npowecc obpasoBaHNA MeTaHa NpoTekaeT HeyCTONYNBO.
Cragusa obpasoBaHus rymyca — nocnegHsast Ctaavs pasnoXeHus opraHMYecknx oTXo40s,
KOTOpas Ha4YMHaeTCs N0 Mepe CHUXEHUS Bbixoaa buorasa. EE€ npogormkntenbHOCTb — 0
40 ner.

PasnuyHble cTagum akTUBHBIX NPOLECCOB PasfoXeHUs OpraHN4yeckux OTXO4OB,
6e3 ykasaHusa BpeMeHHOro macwtaba aTux ctagun, npuBeaeHsl Ha puc. 51.

CTAHH PASBAOXKEHHA OPFTAHHYECKHX OTX0OZOB
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Puc. 51 — Cmaduu pa3s/10XeHUsi op2aHU4eCKUX omxo0o08:
| — cTagmna okucneHns B aspobHbIX ycnosusx; || — pacnaga npogyKToB rmaponiv3a B aHa-
3pobHbIX ycnosusx; Il — HeycTonumBoro obpasoBaHunsa metaHa; IV — obpasoBaHnsa meTa-
Ha; V — obpasoBaHus rymyca; 1 — kucnopog; 2 — Bogopog; 3 — a3or;
4 — XXUpHble KUCNOoTbl; 5 — AWOKCUA yriepoaa; 6 — MeTaH; 7— uennnosa
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MpoayKTbl aHa3pPOBHOro pasnoXeHust B OTCYTCTBME Haasiexalero KOHTpons Mo-
ryT OKa3sblBaTb 3HAYMTENbHOE HeraTMBHOE BO3AENCTBME Ha OKpYyXawoLly cpeny, oby-
CNoBreHHOE npexae Bcero obpaszoBaHMEM OpraHMYEcKMX KUCIOT C XapaKTEePHbIM He-
NPUATHBIM 3anaxom (MypaBbMHOW, YKCYCHOW, MNPOMNWUOHOBOWN, u3oBanepuaHoBon). Ha
cTaguun HeycTon4mBoro obpasoBaHnsa MeTaHa (aHaspobHas dasa) obpasyoTca netyume
OpraHM4eckue KMUCNoTbl; CreACTBME UX MPUCYTCTBUS — oBpa3oBaHMe XMMUYECKN arpec-
cuBHOro gunetpata (pH — oT NsaTK 4o wecTtn). B meTaHoreHHoOM dhase obpasoBaHus Me-
TaHa (aHaspobHas ¢asa Il) pH dunbTpata noBbIWAETCS 40 HENTPANbHOINO 3HAYEHUS U
OH CTAHOBUTCHA MEHee arpeccuBHbIM BO BpeMeHU. Bo Bpemsi aHa3pobHbIX NpoLeccoB B
OCHOBHOM 06pasytoTcsa ABa rasa — MeTaH 1 guokeug yrnepoga. Ceposogopon, BOAopoA
N a3oT 00bIYHO 0Bpa3yTCs B CNefoBbIX KONM4ecTBax.

Co ckopocTblo pasnoxeHusa opraHnyeckon dgpakummn TBO un, cnegoBaTensHO, CO
CKOPOCTbIO M BENNYMHOM ocefaHns (ypoBEHb MOBEPXHOCTM MOSIMIOHA CHUXaEeTCsl) CBS-
3aHa BO3MOXHOCTb MCMOMb30BaHUA MOMUIOHA MOCME ero 3akpbITUS U peKynbTUBaLUN.
OcepaHuve, Kak NpaBuno, CNY>XUT OCHOBHbIM COEPXUBAOLLMM (DaKTOPOM NpW NaHNpo-
BaHMM UCMNONb30BaHUA 3aKPbITOrO NOSIMIOHA, Tak Kak NMpOAOSPKaeTcs BNOTb 4O 3aBep-
LeHnsA npouecca BUOXMMUYECKOro pasfoXeHns oTxo4oB. Vicnonb3osaHue nnowankn oo
KOHLa Guonormyeckon ctabuvnusauumn ceBas3aHo ¢ GOnblWMM pUCKOM. EcTecTBeHHO, npwu
MOBbLILLIEHNUN CKOPOCTU Pa3fiOXEHUS OpraHUYeckux KOMIMOHEHTOB nrowiagka ObicTpee
CTaHeT NPUrogHoON ANsi CNOMb30BaHKS.

COop u obe3BpexxuBaHHe pHABTpaATA

dunbTpat, obpasyowmincs Ha nonuroHax TEO, cogepXnT npoayKTbl BbiWenaym-
BaHNA BOAOPACTBOPUMbIX COEAMHEHUN U MPOAYKTbl pasfnoXeHuss oTxonoB. B cpegHem
rofoBol 06bEM obpasytoLLerocst punbTpaTa coctaensiet 2000-3000 m¥/ra.

CoctaB hunbTpaTa 3aBMCUT OT CpoKa 3KcnryaTaumm nonuroHa (OT cTaguun pas-
NOXeHWs1 0TXO4O0B), COCTaBa CKNnagupyemblx OTXOO0B U 06bEMa MoCTynreHns noBepx-
HOCTHbIX 1 FPYHTOBLIX BOA.

®unbTpaT M3 TBO xapakTepusyeTcs NpeMMyLLEeCTBEHHO UHTErpasibHbIMM rnokasaTte-
namm — Guoxummnyeckon notTpebHocTbo B kucnopoae (BIK) n xummyeckon noTpebHOCTLIO B
kucnopoge (XIK), a Tawke cogepxaHvem TsKemnbIX MeTansioB, aMMOHUAHOMO a3oTa U He-
KOTOpPbIX ApYyrMx BeLecTB. [locne KopoTkon aspobHom ctagmm pasnoxeHna ThO npogormku-
TENbHOCTBLI HECKOSBLKO HeAeNb MOXHO BblAENUTb ABE aHadpobHbIe CTaamu.

lNMepeasi cmadus pacnaga OpraHMYecknx BELLECTB B aHa3POOHbIX yCrnoBUusAxX (Ku-
cnotoreHHas dasa, hasa HeycTonumBoro obpasoBaHNa MeTaHa) NPOTEKAET OT HECKOSb-
KMX MecsueB [0 HECKOSbKMX NeT rnocne AenoHMpoBaHusa otxodos. dunbTtpaT, obpasyto-
LMNCA Ha 3ToM cTaguu pasnoxeHna TBO, xapaktepusyetca cpefHuMm pH 6, BbICOKAM
BIMK (13 000 mr/n Oy), 3HaunTenbHbIM oTHOoWweHnem BIK/XI K = 0,6, cnyxawmm nHgm-
KaTOpOM COAep)KaHUS OpraHMYeckux BewlecTB B (punbTpaTe, BbICOKUM COAep)KaHUeM
aMMOHUIMHOro asoTa U xernesa.

Ha nonuroHe cunbTpaT Murpupyet B HanpaBfieHMM K OCHOBaHMIO MOMUIoHa, a
npu OTCYTCTBUWN NPOTMBOUNLTPALMOHHOINO 3KpaHa — U3 OCHOBAHWA MOMUroHa B Noa-
cTunawuwme rpyHTbl. B 3aBMCUMOCTU OT TUNa rpyHTa, OKpY>KatoLlero nosiuroH, cywecT-
BYeT BEPOATHOCTb FOPU3OHTANbHOM MUrpaumMmM unbTpata B CUCTEME PYHT—OTXOAbI.
OpHa 13 cepb€3Hbix NpobnemM, CBA3aHHbIX C HEKOHTPONMPYEMOW BEPTUKaNbHON Murpa-
unen punbTpaTa, — NoTeHuManbHas BO3MOXHOCTb 3arpsi3HEHUS TPYHTOBbIX BOA.

Bmopasi cmadusi (MemaHo2eHHas1 (ha3a), xapaktepHasi 4ns cTapblX NOSIMIOHOB,
MOXET NPOAOIMKATLCA HECKONbKO AecATuneTuin. B metaHoreHHon ha3e obpasoBaBLune-
CS paHee XUpHble KUCNoTbl 1 Bogopo npeobpasyotca B CO, n CH,. dunbTpaT cTapbix
nonuroHoB umeet pH 8, xapaktepuayetca Hu3kum BIIK (200 mr/n O3), HU3KUM OTHOLLIE-
Huem BIK/XI K (0,06), BbICOKMM cogep)kaHueM aMMoHuHoro asota (750 mr/n) n Hu3-
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KUM cogepkaHuem xenesa (15 mr/n). CogepxaHune mean u cBuHUa B (hunbTpaTte Mano
3aBMCUT OT BO3pacTa MnosimroHa v konebneTcs B LUMPOKMX Npegenax, cCocTaBnss B cpen-
Hem okosno 100 mr/n; cpegHee cogepXaHue KagMmnst — LIECTb MI/1.

Kak cnegyeT n3 coctaBa unbTpaTa, NONUMroHHoe 3axopoHeHne TbO MoXeT oka-
3aTb HeraTMBHOE BfNSHWE Ha FPYHTOBbLIE BOAbI, B CBA3M C YeM B Poccuu pernameHTupy-
€TCSl KOHTPOSIb 3@ COCTOSIHMEM TPYHTOBbLIX BoA (Ha pacctosiHum 50—100 M) BbIlLE N HUXE
nonuroHa. Ecnn cogepxaHue 3arpssHaiowmx sewects npesblicnT MNOK rpyHTOBbLIX BOS,
OOIMKHbI ObITb NPUHATLI MEPbI MO OFPAHUYEHUIO MOCTYNNEHUS 3TUX BELLECTB B IPYHTO-
Bble BoAbl (80 ypoBHSA INMOK).

[na npegoTBpalleHns yTedku punbTpaTa B OKpYXaroLLyr cpefy OCHOBaHue Mo-
nuroHa obopyayeTcs NPOTUBOMUITbTPALUMOHHBIM 3KpaHOM (C KOIPUUMEHTOM PUNbT-
pauum, No eBponencknm Hopmam, He Bbonee gecatTu-geBaTN M/C), a Ansa ynpoLweHus ero
cbopa MOBEPXHOCTb MOSIMrOHA NIAHUPYETCHA C YKNOHOM (MO €BPOMEenCKUM HOpMaMm, He
MeHee OByX npoueHToB). B cuctemy cbopa cunbtpata BXOAAT:

> nepdopupoBaHHblie ApeHaxHble Tpybbl, pasMeLLEHHbIE NOA4 CKNaaupyembiMu
oTX04aMm Ha NPOTUBOUNLTPALMOHHOM 3KpaHe U obknagbiBaemble webHem (bunbTpaT
no Tpybam 0TBOAUTCHA Ha y4acTOK ero 06e3BpexunBaHuns);

» HacoCHas CTaHUUS;

» BOLOCOOpPHLIN HaKoNUTENbHbIM NpyA (4N9 CHATUA NMKOB MOTOKOB).

HoBble eBpornenckne nonmroHbl CNPOeKTUPOBaHbl C AOHHBIM ApeHaxém. Ha cTa-
pbiX — ounbTpaT cobMpaeTca C MOMOLLLIO OKPYXaloLMX OPEHaXHbIX KaHaB Unn nyTém
OTKa4Kkm 13 TPYOHbIX CKBAXXWMH, pa3MeELLEHHbIX B TESe NOSIMroHa UM BOKpPYr Hero.

Ob6esBpexunBaHme unbTpara MOXXHO NPoM3BoaAUTbL NMMOO B MmecTe ero obpasoBa-
HUS, MMBO Ha MyHUUMNANbHbBIX OYUCTHBLIX COOPYXKEHUSAX, K KOTOPbIM (unbTpaT TpaHc-
nopTMpyeTcHa No repMmeTuyHoMy TpybonpoBoay (ero CToMMOCTb B psige criydaeB COonoc-
TaBMMa C 3aTpaTtaMmyn Ha CTPOUTESTbLCTBO CaMOro MOSIUroHa).

[MpakTnyeckn NpUMMEHSAIOT ABa MeToAda obe3BpexnBaHms punbTpata (ApeHaxHbIX
CTOYHbIX BOA):

1. Buonornyeckyto o4UCTKY (B MPUCYTCTBUMN aKTUBHbIX BakTepuanbHbIX KynbTyp,
KOTOpble paspyLualT U UCMOMb3YT OpraHn4yeckne BellecTBa AS1 CMHTEe3a CBOMUX Krie-
TOK, HaNnpMmMmep B YCTaHOBKaX C aKTMBHbIM UITOM B a3pauMOHHbIX Npyadax u ap.);

2. XMMUYECKYI OYMCTKY (Yalle BCero peareHTHY — ANS OYUCTKU OT TSXENbIX
MEeTannos).

O6bém obpasyroulerocs unbTpaTa 3aBUCUT OT TEXHOMOMMN 3aXOPOHEHNSA — CTe-
neHn ynnoTHeHust TEO n BbICOTbI UX ckNagupoBaHus. Bbicokuin nonuroH 6onee npeg-
NOYTUTENEH C TOYKM 3pEHUs 3aluTbl OKpyxarwlen cpedbl (YMeHbLIaeTCcs yaenbHbIN
00BbEM dunbTparta). B cooTBETCTBMM C €BPONENCKON NPAKTUKOW MOSUIOHbI BbICOTOM Me-
Hee 0eCATU METPOB MPOEKTUPYIOT peakKo.

JoObIua H yTHAH3aLHA OHOrasa

Mpn aHaspobHOM pasnoXXeHUn opraHn4eckon pakumm oTxoaoB obpasyetcsa Guo-
ras. N3 obuwero o6béma MeTaHa, exerogHo noctynatwowero B atmocdepy, 40-70 % o6-
pasyetcs B pe3ynbTaTe aHTPOMOreHHowW aeaTenbHocTn, npuyém 6onee 20 % wm3 HUX
NPUXOAATCA Ha 06BbEeKTbI 3axopoHeHna TBO.

MoacuMTaHo, YTo U3 ogHOMN ToHHbI TBO oB6pasyetcst okono 200 m* 6uorasa. Mpu
aToMm, nepsble 15-20 net npu pasnoxeHun ogHon ToHHbl TBO B roa BblgensieTcs Ao
7,5 m° 6uorasa. B ganbHeiileM MHTEHCUBHOCTb €10 BblAeNEeHUs PEe3KO COKpaLLaeTCs.

YnpouleHHbIn npouecc obpasoBaHus Ouorasa BblpakaeT peakuusi (KOHBepcusi
rntoko3sbl B MeTaH): Cg H1206 —3CH4+ 3CO..

OcHOBHble KOMMNOHEHTbI Buorasa (B %): metaH 40-75 (06bi4HO 50-60), anokcung
yrnepoga 30—-40, a3oT 5-15, kucnopoa OT HoMs 40 ABYX, CEPOBOOOPOA U Apyrye TOkK-
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CUYHble coeanHeHUs1 B HEOONbLUMX KONMYeCcTBax.

B 3aBucumocTn OT cogepxaHus meTaHa buora3 nmeeT TennoTy cropaHus oT 15
no 20 MOx/m® (3 600 — 4 800 kkan/m®), uto cooTBeTCcTBYET 50 % TENMOThI CropaHus
npupogHoro rasa. B cpeaHem Tennota cropanust Guorasa coctaensiet 17,6 MOx/m°.

Buoras oTHoOCUTCA K YUCAy ra3os, CO34aloLLUMX «MAPHUKOBbLIN 3(PMEKT» N BRUSLO-
LWMX Ha u3aMeHeHune knumarta 3emnu B Lenom. KoHBeHUMS 0 npegoTepalleHum rnobarnb-
HOro U3MeHeHunsa knumarta (paTndpuumpoaHa Poccuen B 1992 rogy) ob6a3biBaeT cTpaHbl-
y4acCTHULbI MMHUMU3MPOBATh BbIBPOCHI B aTMOCepy NapHUKOBbLIX ra3oB, Taknx, Kak Me-
TaH 1 guokeup yrnepoaa. OTMETUM, YTO BbIBpPOC B aTMocdepy oaHoro M° meTaHa no
CBOUM rybuTenbHbIM NOCNEACTBUAM ANA U3MEHEHUSA KNnMaTta dKBMBaneHTeH BbIOpoCy B
aTMocgepy okono 25 m> anokcuaa yrnepoga. B ¢Bs3m ¢ 9TuM ymeHbLleHne BbIOpOCoB
Buorasa B atMocepy He Tonbko obecneymBaeT ynydlleHne 3KONOrM4eckom cutyaumnn
BOKPYr MOSIMrOHOB C TBEPAbIMU BbITOBLIMM OTXO4aMW, HO U CNOCOBCTBYET BbIMNOSIHEHUIO
Poccunckon ®enepaumen cBOMX MexayHapoaHbix 0643aTensCTB.

Kak n3BectHo, bruoras — ogHa 13 NpuUYnH BO3ropaHnsa TBEPAbIX ObITOBbIX OTXOAOB Ha Mo-
nuroHax u ceankax. Npu cogepxxaHum B Bo3gyxe oT 5 o 15 % metaHa n 12 % kucnopo-
Aa obpasyeTcs B3pblBOONACHasA CMECh.

HeratuBHoe Bo3aencTBuMe 6ruorasa Ha pacTUTENbHbIN NOKPOB NPOSIBNAETCHA B yr-
HETEHUM PacTUTENbHOCTM Ha NpUMbIKaKLWmMX K nonuroHam TBO nnowaasx sBcrneacTeve
HacblweHns 6norasoM NOPOBOro NPOCTPAHCTBA MOYBbI U BbITECHEHUSI N3 HEE KUCIOPO-
Aa. V13-3a HeraTMBHOro BO3encTBMsa brorasa Ha OKpyXaroLLyto cpeay BrnagenbLbl Nonu-
rOHOB B GONbLUMHCTBE Pa3BUTbIX CTpaH 3akoHoAaTerbHbIM 06pa3oM NPUHYXKOAKTCA K
NpeaoTBpaLLEHNIO ero CTUXMIHOIO pacnpoCTpPaHEeHUS.

B cBs3u ¢ aTuMm 3a pybexom B nocnegHee gecatuneTne nonyymnm LWMpoKoe pac-
NpoCTpaHeHne TexHonormm oobelum 1 ytunusauumn duorasa. Hanpumep, B N'epmaHun, B
2000 rogax gobbiya bmorasa Ha NONUroHax ¢ TBEPAbIMM ObITOBLIMM OTXO4aMW COCTaBU-
na okorno 35 mrnH M3/I'OLI,, 4YTO no3BonseT nonyyatb exerogHo 140 mMnH kBT/4 anekTpo-
SHEeprun 1 aKOHOMUTbL 14 TbIC. T/rog HedTw.

Ha poccuinckux nonuroHax n ceankax buoras npaktuyecku He cobupaetcs. lNep-
Bble Liarm B 3TOM HanpasfeHun ocyulecteuna cdupma «leononuc», NoCcTpomsLLas Co-
BMECTHO C KomnaHuen «[poHTman» (HugepnaHngbl) yctaHoBKM ansa cbopa buorasa Ha
ABYX NOAMOCKOBHbIX MONMroHax TBEpAbIX 6bITOBbIX 0TX0A0B (B MbiTuwax n Cepnyxose).
Ha kagom u3 3Tux NOMUroHoB, TUNMYHLIX Ans MockoBckon obnactu (nnowaab NaTb-
CeMb ra, CcpefHsist MOLLHOCTbL 0Txo40B 10—12 M), o6pasyetca 600-800 M>/y 6uorasa. Ha
puc. 52 npeactaeneHa cxema Aobblum 1 yTunusauumn buorasa, peanusoBaHHaa B Moc-
KOBCKOWM obnacTtu.

CKBAKHHBI TPYBOIIPOBOZbI

Ly

KOMIIPECCOPHOE OBOPY/JOBAHHE

2

MOTOP-rEHEPATOP

V4

K ITOTPEBHTEAFO

CKBAKHHDBI

CKBAXXHHDI

Puc. 52 — Cxema 006bI14u u ymunu3sayuu buoza3sa

Ons c6opa buorasa MCNonb3yloT BEPTUKalibHble CKBaXXWHbI, ra3onpoBobl N KOM-
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NpeccopHble CTaHumn, obecneumnBarolime nogady rasa Kk MoTop-reHepatopam (nNpu uc-
nonb3oBaHun Buorasa Onsi NPOU3BOACTBA 3NEKTPO3Heprun). Komnpeccop co30aéT He-
obxoanmoe paspexeHune onst cbopa bmuorasa n ero TpaHCNOPTUPOBAHMSA MO ra3onpoBoO-
Aam. B poccumnckux ycrnoBusix, Kak nokasana npaktuka, Hambonee LenecoobpasHo LuHe-
koBoe bypeHue ckBaxuH guameTtpomMm 250—-300 mm (B cpaBHeHuu: B LLiBeuun BypaT ckea-
XWHbl gnametpom 150-200 mm).

Mo eBponenckMM AaHHbIM, BbiXxof Buorasa n3 npobypeHHOW CKBaXXWHbI rmyouHom
aecsatb MeTpoB 00bl4HO gocturaet 10-20 M°/4. YcTonumeas paboTa ckBaXunHbl obecne-
ynBaeTcs, ecnu e€ 0ebut He npesbllwaeT o6bEMa BHOBb Obpasytoierocs buorasa. [na
obecnevyeHns mowHoctn oanH MBT Tpebyetca 15—20 npobypeHHbIX ra3oBbIX CKBaXXWH B
Tene nonuroHa. PerynupoBaHue Bbixoda Ouorasa C NonmuroHa OcCyLLEeCTBNSeTCcs NyTéMm
perynupoBaHus Yncna obopoToB KoMnpeccopa.

PaccTtosHne mexay rasoBbiMM CKBaXKMHaMM Ha y4vacTke cbopa Buorasa obblvHO
He npeBbiwaeT 50-60 M. Ecnu yicno rasoBbiX CKBaXXUH Ha NOSIMroHe ONTUMarnbHO, a OT-
KOCbl NOSIMrOHa YNMOTHEHBI, U3BnevyeHne buorasa coctaenseT 4o 80 % ero obpasyoule-
roca obvéma. Ecnu 6uoras cobupaetca Ha, Tak HasblBaeMblx, BrokapTtax ¢ ogHOpoOA-
HbIMW OTXO4amu (eBponenckne ycrnosus), nssneyvyeHne buorasa nosblwaetcsa 0o 90%.
Ha puc. 53 nokasaH obwmn BMA CKBaXXUHbI Anst 4obblum GmMorasa Ha NOAMOCKOBHbLIX MO-
NINrOHaXx.

Ozonoeorx crea’sKunsl
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Puc. 53 — Obwuti sud ckeaxuHbl 0511 00bbI4U buo2a3a

UHxeHepHOoe 06ycmpolicmeo cKea)UHbI BKIOYAET HECKONbKO 3Tarnos:

1) B cKkBaXuHy cTaBuTCs nepdopuvpoBaHHasa ctanbHas (nnactmaccoBasi) Tpyoa,
3arnyweéHHasa CH13y n cHabxéHHas draHueBbIM cCoeqMHEHMEM B NPUYCTbEBOWN YacTw;

2) B MEXTPYOHOE NpOCTPaHCTBO 3acbinaeTcsa NOpUCTbIN MaTepuan (rpasun) ¢ no-
CNOWHbBIM YNNOTHEHMEM J0 rNYyOuHbI TpU-YeTbipe MeTpa OT YCTbS CKBAXXWHbI;

3) coopyxaeTcs MMUHSAHbLIN 3aMOK A515 NpefoTBpaLleHuss nonagaHnsa B CKBaXXMHY
aTMocepHOro Bo3ayxa;

4) ycTaHaBNMBaeTCHA OrofIOBOK CKBaXXWHbI, B BUAE MeTanMyeckoro umnmHapa c
ra3o3anopHon apmaTypon Ons perynupoBkM OebuTa CKBaXKUHbl M KOHTPOSS cOcCTaBa
Buorasa, a Takke ¢ NnaTpybkom Ar1s NPUCoeaMHEHUS CKBaXXMHbI K ra3onpoBoay.
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Mo gaHHbIM LWIBEACKOM NpakTuku, npyu cbope Guorasa Ha LENCTBYIOLWNX NOSIUIO-
HaX BO3HMKAKOT IKCMNyaTauMOHHbIE CITOXHOCTM M B TEYEHME NEPBbIX OECATUN NET YacTb
ra3oBbIX CKBaXXMH U (bunbTpoB AOMmkHa ObliTb 06HOBNEHa (paspyLlueHme Tpyb nog AencT-
BMEM NpOoceAaHns NOCTynarLWmxX 0TX0A0B, 3aKyrnopusaHne unbTpyowmx Tpyo).

Temnepatypa obpasytoulerocss buorasa CooTBETCTBYET TemnepaTtype Tena nonu-
roHa, KotTopasi Npn aHaspoOBHOM pasfIOXXEHNN OpraHN4Yeckon hpakummn TBEPAbIX ObITOBbLIX
oTxogoB nosblwaetca Ao 25-40 °C. lMockonbKy Ans OTXOOO0B XapakTepHa BblCOKasi
BNa)HOCTb, Buoras HacblWaeTca napamm BOAbI.

Tak, Ha ycTaHOBKE MOLLHOCTBIO B oavH MBT execyTtouHo obpasyetca 100 n koHaeH-
cata. Ero Heobxogmmo ygandate 13 cuctembl cbopa Guorasa n HanpaeBnsaTb Ha obe3BpexvBa-
HMe, MOCKOSbKY MO XMMMUYECKOMY COCTaBY OH BO MHOrOM aHanornyeH ounbTtpaty. YKIOH ra-
30MpoBOAHLIX TPYD B Npeaenax nonuroHa OormkeH obecnedmBaTtb cOop KOHAEHcaTa (Ha eB-
POMENCKMX NONUroHax yKrnoH Tpyo He meHee 20 %). [Anga yganeHust Brnarv n3 cUCcTeMbl ycTa-
HaBNMBAKOT KOHOAEHCATOOTBOAUNKM (CTanbHbIE pe3epByapbl C rMapo3aTBopamMm).

Buoras, nobbiBaeMbI Ha NonuroHax, Hambonee 4acTo UCNONb3yeTcsa Afsi NPOn3-
BOZCTBA 9NEKTPOIHEPrUN. B pOCCUICKUX YCMOBUSIX U3 OAHOrO M Grorasa MOXHO Nony-
untb 1,5 KBT/4 anekTpoaHeprun. Ho, B HacTosiLiee BpeMs, 3HAYUTESNbHbIA dHepretTnye-
CKMI NOTeHUMan NOofMroHOB Y HAc He UCMonb3yeTcs, Toraa, Kak B 60onblUIMHCTBE pasBu-
TbIX CTPaH NPOM3BOACTBO ANIEKTPOIHEPIUM HA OCHOBE BMorasa CTMMynupyeTcs rocyaap-
CTBOM 3aKoHoZaTeNbHO.

Hanpumep, B CLUA n ctpaHax EC npuHATbLl 3aKoHbI, 06s3biBaloLLME aHepreTnye-
CKMEe KOMMaHMM UCMONb30BaTb HETPAOULIMOHHBIE UCTOYHUKA SHEPrUK, a notpedutenen —
NoKynaTb anbTEPHATUBHYIO SHEPIUIO, XOTS HOPMATUBHO OnpeaenéHHast CTOMMOCTb anbTep-
HaTMBHOW 3HEprnn, Kak npasuno, B 2,0-2,5 pasa Bbllle CTOMMOCTM 3HEPrnnN, NPOMN3BEaAEH-
HOW Ha OCHOBE TPaAMLMOHHbIX SHEProHocuTenen (MPUPOLHbLIN ra3, HedpTeENPOAYKThI).

B psgoe cnydaeB anekTpoaHeprus, npomsBedeHHast n3 buorasa, 4acTUYHO Unu
MOMHOCTLIO UCMONb3YEeTCA ANA HYXXA NPeanpuUsaTUs, SKCNNyaTUPYLWEero NosIMroH ¢ TBEp-
abiMn BbiToBbIMM oTXogamu. B LBeumn TpagnunoHHaa dopma ytunusauumn bruorasa —
CXKUraHue nocnegHux B ra3oBbIX KOTNax Ans Npon3BoACcTBa TENOBOW aHepruun. MasoBbie
KOTIbl Yalle BCEero COeAMHATCS C MECTHOM CUCTEMOW TennocHabxeHus. Tam e Hako-
nneH onbIT yTunuaaumm buorasa ansi KOMOMHMPOBAHHOIO NPOM3BOACTBA 3N1EKTPUYECKON
N TENNTOBON SHEPrNN Ha CTALMOHAPHbIX ra30BbIX ABUraTensx.

B Tex cnyyasx, korga BO3HMKAKT CNOXHOCTU C yTunusaumen uorasa (Hanpmmep,
n3-3a BOMbLUMX PacCcTosHUW o noTpebuTens), cobpaHHbIi Buoras nogsepraroT akenb-
HOMY CXMWraHWiO B CneumanbHbIX ra3oBbiX ropenkax. 3Ta BbIHYXXOEHHAs U MPOMEXYTOou-
Hast Mepa CnNoCcOBCTBYET CHUXKEHWUIO MOCTYNfeHNa Guorasa B aTMocepy U BEPOSATHOCTH
Bo3ropaHunsa TBO Ha nonuroHax.

MOHKTOPKHI‘ IIOAHT'OHA

"opoackas cBanka ObITOBbIX OTXOL4OB HE TOMNbKO MPUBOAMUT K OTYYXAEHUIO Borb-
WX 3eMeSIbHbIX TEPPUTOPUN, HO N ABNSETCA MCTOMHUKOM 3arpA3HEHUs OKpYyXatoLlen
cpeabl TOKCUYHBbIMUK 3fIEMEHTaMMN.

CneuuwanucTtbl MapBapackoro yHuBepcuteta CLUA ¢ npyumeHeHneM MeYeHbix aTo-
MOB BpomMmnaa nuUTUS 3KCNEepPUMEHTANbHO YCTAHOBWUIIM TMAPABNYECKYID CBA3b MeXAy
ceankon TBO n gocTaTtoyHO OTAANEHHbIM PYyYbEM, B KOTOPOM OHM OBHapyXunu cnegpbl
pagnoakTUBHOIO BewecTBa, U caenanu BbiBod: cBanka THO cnyXuT npuynHoOn 3arpsas-
HEeHUs1 NOA3EMHbIX MCTOYHNKOB NPECHOW BOAbI.

B cBs3M ¢ 3TUM Npun YHKLMOHNPOBAHUKN MOMNIOHA LOSMKEH OCYLLECTBNATLCS KOH-
Tpornb 3a cobnogeHmem TpeboBaHU OXpaHbl OKpYXXalLen cpeabl.

UToObl UCKMOYMTL HECAHKLUMOHUPOBAHHOE CKnagMpoBaHME OTXOOO0B, CoAepXa-
LWMX pagMoOHYKNUAbI, OTX04bl NPU NOCTYNSIEHUM Ha MOSIMIOH NPOXOAAT BbIOOPOYHLIN (00
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50 pa3 B rog) pagnaumoHHbIN SO3MMETPUYECKUA KOHTPOSb (PeKOMeHAYeTCA UCMNOoNb30-
BaTb go3mmeTp Tuna [OBM-06T (macca oo OecaTtv Kr) unu reonioropasBegoyHblie NoNCKo-
Bble npnbopsbl Tna CPI1-68-01 unu CPI1-88H). KoHTponb ocylwectBnaeTcs B ABYX TOY-
Kax — Ha Bbe3ae Ha NOonuroH (y AMCNeT4epCKon) N Ha pasrpy304HON nroLiagke.

Mpy cCOBMECTHOM CKNnaguMpoBaHWM Ha NOSIMrOHE MPOMBbILWEHHbLIX 0TXo40B 1 TBO
OOIMKHO cobniofaTtbcsa cregylowee CaHUTapHoOe YCroBue: TOKCUMYHOCTb CMECU OTXOAOB
He [OfKHa npeBbiwaTb TOKCMYHOCTb THO no gaHHbIM aHanu3a BOAHOW BbITSXXKM — MO
MHTerpanbHbIM NokasaTensMm 1 No coaepXaHuto TOKCUYHbIX BellecTB. KoHTponb TBO un
MaLUMH Ha Hanuyme TOKCUMYHBIX MPOMBbILSEHHbIX OTXO4O0B OCYLLECTBASAIOT eXeAHEBHO B
ABYX TOYKax — Ha Bbe3ae Ha NonuvroH (y AucneT4epckomn) U Ha pasrpy304HON NroLlaake.
OcobeHHO TwaTenbHO OOMMKEeH KOHTPONMPOBATbCA TPaAHCMNOPT, HE NpuHagnexawunn
crneuaBTOX03ANCTBY (OT OpraHM3auuni, oCyLLEeCTBASIOLWMX CAaMOBbIBO3 OTXOLO0B).

MOHWTOPUHI NONUIoHa OOMMKEH BKMKOYaTb cMCTeMaTMyeckoe HabntogeHue 3a co-
CTOSIHMEM NOoA3EeMHbIX Y MOBEPXHOCTHBIX BOA, aTMOCHEPHOro Bo3ayxa, NoyBbl (rpyHTa) u
CHera, ypoBHeM cbunbTpaTa, a Takke LYMOBbIM BO34ENCTBUMEM B 30HE BO3MOXHOIO
BNUAHMS nonuroHa. KOHTporb KayecTBa OKpYXKaroLwen cpeabl Kak METOA 9KONOrm4ecKoro
MOHUTOpUHra 6asupyeTtcs Ha nabopaTopHbIX MCCneaoBaHUsX, B Xo4e KOTOpPbIX aHanwu-
TUYECKUA KOHTPOSIb TOKCUYHBIX 3arpsi3HEHW B MOYBE UM BOAE OCYLLECTBMSETCA C UC-
Nonb3oBaHMEM METOLOB XMMUYECKOro M MHCTPYMEHTaNbHOro aHanmaa.

MOHMTOPUHI NO3BONSAET OLEHUTb 3PEKTUBHOCTL paboTbl NonNnroHa n obecneyn-

BaeTcsa NyTéM co3daHusa HabniogatenbHbiX noctoB (nyHkToB (HIT)). Ux pasmelueHwne,
0BYyCTPOMCTBO M 3KCNnyaTauus B AOSMKHON Mepe He OroBOpeHbl B HOPMATUBHbIX OOKY-
MeHTax. [oaToMy BaxHenLwee 3HaYyeHne nmeeT ob6o6LeHe NPakTUKM MOHUTOPUHIa Ha
AENCTBYIOLLMX NONUroHax (Kak B YacTu nepuoanyHocT otbopa npob n KonnyecTsa KOH-
TpONMpyeMbIX NokasaTernen, Tak n B YacTu pasMelLleHns HabnogaTenbHbIX NOCTOB).
[ns KOHTpPONsi NOBEPXHOCTHbLIX BOA, TpebyoTca ABa HabnogaTenbHbiX NyHkTa. MyHKT HI
1, pasMeLLEHHbIN B BEPXHEN TOYKE HAropHOM KaHaBbl UM HA €CTECTBEHHOM BOLOEME
BONM3n HeE€, No3BonseT OUEHUTb COCTaB BOAbl Bbille nonuroHa. [ns oueHku cocTtaBa
BoAbl Hke nonuroHa HIM 2 obopyayetca B 10—20 M OT OKOHYaHUS OTBOAHOrNO KaHana,
cbpacbiBaloLlen BOAbI U3 HAropHbIX KaHanoB Ha penbed MectHocTu. K mectam oTtbopa
npo6 npoknaabiBalOTCH NeLexXoaHble LOPOXKU, MOCTKA U NEeCTHUUbl Ofs Cnycka B Ha-
FOPHbLIN MM OTBOAHOW KaHanbl. [epuogmyHocTb oTb6opa Npob NOBEPXHOCTHLIX BOA —
ABa pasa B rog (BecHa, oceHb). B oTobpaHHbIX npobax onpegenstotca pH, xumuyeckoe
notpebnexne kncnopoga (XIK), 6uonorndeckoe notpebnenue kucrnopopa (Br1K), no-
BEPXHOCTHO-akTUBHbIe BellecTtsa ([MAB). JonycTnmble npeBbieHnst nokasaTtenen HI 2
no cpaBHeHuto ¢ HIM 1 — He Gonee 20 %.

KoHTponb Hag 3arpsa3HeHneM rpyHTOBbIX BOA NPOBOAUTCS C NOMOLLBIO Npob, B3s-
TbIX U3 KOHTPOJSbHbIX KOMOAUEB M ckBaxuH. [Nepen B3sTMEM Npobbl HEOBXOOMMO OTKa-
yatb Boay. Konoaukl rmybuHon oT ABYX A0 LLIECTU METPOB BbIMOMHSAKTCA U3 xene3obe-
TOHHbIX TPpy6 anametpom 700-900 Mm o oTMeTkM Ha 0,2 M HWXEe YPOBHS FPYHTOBbIX
BoAd. PunbTpylowee AHULWE COCTOUT M3 cnos webHsa, TonwmHon 200 mm. B konopey,
CcrnycKarTCHa Mo cTtaunoHapHou nectHuue. Npu Bonee rnybokoM 3aneraHnn rpyHTOBbIX
BOA MX KOHTPOJb NPON3BOANTCA C NMOMOLLbK CKBaXWH.

MpakTnyeckn nepmoanyHocTb oT6opa Npob rpyHTOBLIX BOA COCTaBNSAeT [ABa pasa
B rog (BecHa, oceHb). B otobpaHHbix npobax onpeaenstoT pH, XIK, BIK, MNMAB, xnopwu-
Abl. B Poccuiickon ®enepauunn pernameHTUpyeTca KOHTPOSMb Had COCTOSSHUEM FPYHTO-
BbIX BOZ BbIlle WU HWXe nonuroHa. Ecnu cogepxaHune 3arpsasHSOWMX BeLLEeCTB MpeBbl-
WwaeT npeaenbHO AONYCTUMYHO KOHLIEHTPaLUMIO rPYHTOBbLIX BO4, TO crnefyeT NpUHSATbL Me-
pbl NO OrPAHNYEHUIO MOCTYMIIEHUS 3TUX BELLECTB B rpyHTOBbIE BOAbI (40 ypoBHs MOK).
[na KoOHTpona rpyHTOBbIX BoA 060pyayoT ABa HabnwaaTenbHbIX NYHKTA, Y4UTbIBas npu
NX pasMeLLeHUn HanpaslieHUs NOTOKOB MOA3EMHbIX U MOBEPXHOCTHbIX BoA. HIT 3 pas-
MeLaT npumepHo B 50 M Bblile NOAUIoHa No NOTOKY NoA3eMHbIX BOA (06bl4HO BOM3M
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HIM1), a HIM 4 — npubnnantensHo Ha 50 M HUXe NoNuroHa No NOTOKY NOA3eMHbIX BOA,.
Ha kpynHbix nonuroHax k HIM npoknagbiBatoT WeOEHOYHbIE aBTOAOPOrN LWUMPUHON 3,5 M,
Ha HebonbLMX — newexoaHble Aopoxkn. Mpn aHannse Npob 0bbIMHO OrpaHUYMBaOTCA
onpegeneHnem katmoHos Na' u anvoHos CI (ona TBO BecbMa xapakTepHO coaepxa-
Hue nosapeHHou conu Nacl).

Cuctema MOHUTOPUWHIa NONMroHa AOSMKHA BKOYaTb HAbnNogeHe 3a COCTOSHUEM
BO34YyLIHON cpeabl. Bo3ayx KOHTPONUPYETCsl Ha YPOBHE AblXaTeribHbIX NyTen YenoBeka
Ha rpaHuLe caHuTapHO-3awmTHOM 30HbI (C33) 1 B pabouen 3oHe. Tpebytotca gea HI1:
HIT 5 yctaHasnmBatloT Ha rpaHuue C33 ¢ y4€TOM pO3bl BETPOB U pacnonoxeHus 6nu-
Xawnwero HacenéHHoro nyHkra; HIN 6 — Ha nepBon oyepean nonuroHa. NepuoanyHOCTb
oTbopa npob Bo3ayxa Ha kaxagom HIM — gBa pasa B rog (BecHa, oceHb). B Bo3ayxe on-
peaensioT CoOeAMHEHNS, XapakTepuaytoLwme npouecc buoxmmmyeckoro pasnoxernms TbO
N npegcTaBnalowme HambonbLly ONaCHOCTb, — Mblflb, CEPOBOAOPOA, OKCUAbI yrrnepoaa
n as3oTta, pTYyTb U aMMUaK.

Ha rpatuue C33 (MAOKmp, mr/m3): nbink — 0,5; H,S — 0,008; CO — 5,0; HGHCH, —
0; NH3z — 0,2. B pabouyen 3oHe (MOAKmp, MF/MS)Z nbinb — 4; H,S — 10; CO — 20; NO - 5;
Hg — 0,01; NH3 - 5.

Ana aHanusa nouyBbl (rpyHTa) KU cHera yctaHaenueaeTca HIT 7 B6nm3m HIT 2 un
BAanu ot astogopor. K HeMy npegycmartpuBaeTcs Npoknagka newexogHon webéHou-
Hov gopoxku. MNepuognyHocTb oTbopa npob — ABa pasa B roa (neto, auma). B nouse
onpenensiT cogepxaHne bakTepuin rpynnbl KUWEYHOW NanoYvkn, pTyTe U HedTenpoayk-
Tbl. IX cogepaHve He OOMKHO MpeBblaTh nokasatenu OO0 CTPOUTENbCTBA NOSIMIOHa
6onee Yem Ha 20 %.

YpoBeHb bunbTpata KOHTPONMpyeTCca OAWH pa3 B rof (BecHa). [na KOHTpons
dunbTpaTa coopyxaetca HI8 — konogeu, pasmewaemblh Ha pacCTOSHUM B NATb
(WwecTb) MEeTPOB OT Kpas KOmbLIEBOW OOPOrK Yy HUXHEW TOYKM OTKOca KoTrnoBaHa. KoH-
TponupyeTca pasmep cnosi Hag WwebEéHoyHbIM aHOM. [lonyckaemas TomnwmHa Cnosa — He
6onee 70 % OT BbICOTbI IMAPOUN30NIMPOBAHHBLIX OTKOCOB KOTIOBaHa.

MOMUMO MOHUTOPUHra NONUroHa NpoBoAUTCA MOHUTOPUHT C33 wwnpuHon 500 m
(ocywecTBNAET UHXKXEHEP-3KOMOr UM MacTep COBMECTHO C BragenbLlem Tepputopun). B
9TOM 30HE 3anpeLLarTca CTPOUTENbLCTBO, pa3BefeHne KOCTPOB, YCTPONCTBO CKBAXWH U
KONoAueB AN NUTbEBbLIX Lenen.

PeKYABTKBaI.lKH IIOAHTOHA

[MonuroH, BbiBEOEHHbLIM U3 3JKCNNyaTauuu, MOANEXUT peKyrnbTuBauun, KoTopas
npeacTaBnsgeT cobon komnnekc paboT, NPOBOANMBIX C LiefNbl0 BOCCTAHOBIIEHUS MPOAYK-
TMBHOCTW U LLEHHOCTWN TEPPUTOPUN, a TakKe AN YNyYLleHUs oKpyXalLen cpeabl.

PekynbTuBaumsa oCyLecTBNAETCA N0 OKOHYaHUM CTabunusaunm 3akpbITbiX NOMK-
FOHOB, KOra CBarno4HbI FPYHT JOCTUraeT YCTOMYMBOrO COCTOSIHUSA. locne nnaHuMpoBKK
MOBEPXHOCTU, YKNaakn nnogopoaHOro Criost U ero BblIpaBHUBAHUA BbICXMBAKTCH MHO-
rofieTHUe Tpasbl, KYCTApPHUKN U AepeBbS.

B cooTtBeTcTBUM C geuncTsytowwen VHCTpyKUMEN No NPOEeKTUPOBAaHUIO, SKCnsyaTa-
Uumn 1 pekynsTMBauumn nonuroHos ans TBO nocne oTcbInku NOMUIroHa Ha MPOEKTHY OT-
METKY ero 3akpbIBaloT AN npuema TBEpPAbIX ObITOBbIX 0TX040B. [locnegHuin Crnom oTxo-
0O0B nepepn 3akpbiTUEM MOMUroHa TwWaTenbHO YNSIOTHAETCA OO0 MNIOTHOCTU HE MeHee
750 kr/M® 1 3acbinaeTcs CroemM rpyHTa ¢ obecneyeHmem YKIoHa K Kpasiv nonurona. [ns
3aCblIMKM BHELLUHMX OTKOCOB MOSIMrOHa WUCMOMb3YeTCs PacTUTENbHbIM FPYHT, CHATLIA Npu
ero CTpouTenbCcTBe, NPUYEM ANA 3alnThl OT BbIBETPMBAHUSA U CMbIBA FPyHTa C OTKOCOB
NX O3ENEeHST HENOCPEeACTBEHHO NOCNe yKNaaku n3onupyrowlero crnos (nocagka 3awmr-
HbIX HacaXaeHun).

O6bI4HO cpok cTabunusaumm coctaBnsieT ABa-Tpu roga (CeHOKOCHO-nacTbuwHoe

105



N NEeCOXO3ANCTBEHHOE HanpaBneHNs pekynbTUBaLWKN); B Cryvae CenbCKOXO35IMCTBEHHO-
ro HanpaBfeHUs PeKyNbTUBaLMM CPOK CTabunmsaumm 3akpbiTbiX NOAMIOHOB NPUHUMAET-
ca 10-15 net. B KoHUe npouecca cTtabunusaumm 3aBO3UTCA TPYHT ANS 3acbInku 1 nna-
HUPOBKN 0Bpa3oBaBLUMXCHA NPOBANoB (TEXHUYECKUI 3Tan pPeKynbTUBaLUN, BKIHOYAOLWMIA
Takke MCCneaoBaHUs COCTOSAHMSI CBASIOYMHOrO Tena uM ero Bo3gencTBUS Ha OKPYXKatoLLyHO
cpeay).

Mocne nnaHMpoOBKM MOBEPXHOCTW, YKMaAKW MAOAOPOAHOro crnosi tTonwmHon 20 —
30 cM 1 ero BblpaBHMBaHUSA OCyLLECTBNSETCH BMonornyeckuii atan pekynbTMBaLumm no-
FNIMFOHOB — NOcadka MHOrofNeTHUX TpaB — KreBepa, OBCSAHULbI, TMUMO(EEBKN, MATIIMKA U
Ap. (Hopma BbiceBa CEMSH MHOroneTHux TpaB — 15—-30 Kkr/ra), KyCTapHUKOB U AepeBbEB
(NpeanoYTUTENBHO BEPE3LI NN KNEHA).

Ha ctagmn pekynbTMBauumn NnonMroHa peLuarnTcst BONPOChI Aerasauumn Tepputopum
(cuctema rasoBbIX CKBaXXMH, ra3onpoBOAOB M Npoyee).

CnepyeTt OoTMETUTb, YTO PEKYNbTUBALMSA HECAHKLUMOHUPOBAHHbIX CBafloK BeCbMa
cnoxHa n TpebyeT BbiNnosHeHNSA 6onbLLOro 06bLEMa NoAroTOBUTENBHBLIX PaboT (BKoYas
3Komornyeckne, rvapo3aKoriormyeckme, reofiormyeckne, MoYBEHHbIE, aTMOCHEPHbIE U
apyrme nccnefoBaHus) ONA MPUHATUA peLleHnin Mo KoHcepBauunm dunbTparta, YTu-
nunsaumm 6ruorasa, yCTpOMCTBY 3KPaHOB, YyTUNN3auumn OTX040B U ApYroe.

ApobaeHHe OTX0A0B

AdpobneHue — 3TO NpoLIECC YMEHbLUEHMSI pa3MepOB KYCKOB MaTepuana paspyLue-
HMeM X noa OeNCTBMEM BHeLWHUX cun. OHO CNYyXWUT OQHOM M3 BCoOMoraTesbHbIX orne-
pauun, NpMMeHseMbIX Npy NnepepaboTke 0TXOO0B.

LlenecoobpasHOCTb BKAOYEHUS onepauni 4pobrieHns B TEXHONOMMYeckne CXxembl
nepepaboTtkn TBO onpenensieTca B OCHOBHOM TpeboBaHUAMM K KPYNHOCTM Matepuana
COOTBETCTBYHOLUMX NepenerioB nepepabotkm — oboraTuTenbHOro, TepMmmyeckoro, Gmo-
TEPMNYECKOTO N OpYyrnx, a Takke HeobxooMMOoCTbio 0CBOOOXAEHNSA OTXOA4OB OT YNaKkoB-
kn nepepn cenapaumen TBO (Hanpumep, ecnu cbop u goctaska TBO Ha copTUpPOBKY
OCYLLIECTBNSAETCH B NOSINITUNEHOBbIX MELLKaX).

OcHoBHOM NpUHUMN OpOBMAEHUs TEXHOMEHHOrO CbipbA MOXET ObiTb 3aMMCTBOBaH
13 onbiTa oboraweHnst NoNe3HbIX UCKOMaeMbIX — «He APOOUTb HUYEro NULLIHEro». ATO
O3HavaeT, YTo ApobneHuto crneayeT nogsepratb He Bce ucxogHble THO, a nuwb mx
bpakumo, He yaOBNETBOPSHIOLLYIO MO KPYNHOCTM TpeboBaHMsIM nocnefyowiero nepee-
na. B yacTtHoOCTM, ncxoasa M3 ycrnoBuii COPTUPOBKM, nerkooboratuma gpakumnsa — 250 mm
(-300 mm), noaTomMy ApOoBUTL creayeT NULb KPYMHOKYCKOBYHO (Ppakumio, BbIXO4 KOTOPOW
OTHOCUTESNIbHO HEBESUK.

[pobneHne npousBoguTCA B crneuuanbHbiX MawuHax — gpobunkax metogamu
pasfaBnvBaHus, packanbiBaHUs, UICTUPaHUS, yaapa, paspbiBaHus (puc. 54) mnm mx co-
yeTaHMeM, a TakKe C NOMOLLbIO B3pbiBa; KPOME TOro, B HEKOTOPbIX APOBUIIKax Ha KyCKM
MaTepuana Bo3genCcTBYHOT narnbatowimne cunbl.

5B S

Puc. 54 — lNpuHyunuanbHble criocobbl OpobrieHus:
a — pasgaBnuBaHue; 6 — packanbiBaHue; 8 — UICTUpaHue; @ — yaap; @ — pa3pbiBaHne
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Bbibop cnocoba gpobneHust 3aBUCUT OT PM3NYECKUX CBOMCTB ApOBMMOro maTte-
prana n KpyrnHoCcTu MCXOAHOro matepuana. [1nsa oyeHb TBEpPAbIX MaTepuanoB Hambonee
paumoHansHo apobrieHne yaapom unu pasgasnuBaHUEM, AN BA3KUX — pa3faBrvBaHu-
eM UnNn ygapom B COeQMHEHUN C UCTUpaHuem. Xpynkue matepuanbl 4pobaT cnocobom
packanbiBaHUs, BOSIOKHUCTbIE TUMa TEKCTUNS — paspbiBaHWeM. KpynHbIN NCXOOHbIA Ma-
Tepuan (6eTOHHbIE U Xene3obeTOHHbIE 0TXOAbl, PyAbl M Ap.) Yawe Bcero gpobar pas-
AaBnMBaHMEM M packanbiBaHMeM (KpyrnHoe OpobneHue), TOHKoe M3MeribyeHue ocylle-
CTBMSieTCA rnaBHbIM 06pa3om yaapom U UCTUPaHUEM.

dusmnyeckas CyLWHOCTb nNpoueccoB ApobneHnsa u n3MenbyYeHns oaMHaKoBa, B pe-
3ynbTaTe ApobneHns obpasyeTcsa NpeumMyLleCTBEHHO KYCKOBOMW MPOAYKT, B pe3ynbrarte
N3mMeribYeHns — B OCHOBHOM MopoLukoobpasHas macca.

Knaccudumkaums ocHoBHOro obopyaoBaHusa Ans M3MenbyeHus TBEPAbIX NPOOYK-
TOB crieayoLuas:

1. NamenbunTenn packanbiBaloLero n pasnambliBaloLLEero 4enCcTBUS — LLEKOBbIE,
KOHYCHble, 3yboBarnkoBble 1 apyrue poounku,;

2. iamenbuntenu pasgasnuBalollero AenNCTBUA — rNafko-BankoBble OpOOMIIKM,
PONMKO-KOMbLEBbIE, BEPTUKAlbHbIE, FOPU3OHTaNbHbIE U ApYrne MefnbHULbI;

3. Mamenbuntenu wnctuparoLle-pa3gaBnmBarpoLlLero OeNCTBUA — LLHEKOBble W3-
MenbumMTenu, BeryHbl, KaTkoBO-Tapenb4yaTtble, Lapo-KornbueBble, BUcepHble N apyrue
MeSbHULIbI;

4. lamenbunTenu yaapHoro OencTBUS — MOSMOTKOBbIE U3MenbuYnTenu, bunbHole,
LWaXTHble MenbHULbI, Ae3nHTerpaTopbl U agucmebpatopsbl, LeHTpobexHble, 6apabaHHbie,
ra3oCTpynHble MENbHULbI;

5. YgapHo-uctuparowme n KonnongHble namenbyntenu — BubpaumoHHble, nna-
HeTapHble, BUOpOKaBUTALMOHHbBIE U NPOYME MESbHULbI; PEaKTPOHbI;

6. MNMpoune namenbumMTenn (NyaHCOHbI, NUIbl U ApYyroe).

Mo pa3smepy KyCKOB WCXOAHOrO CblpbS M KOHEYHOro npogykta uamernbyeHue yc-
NMOBHO JAensiT Ha HEeCKOMbKO KNacCoB, UCXOAS M3 KOTOPbIX BbIBMpalOT mM3MenbyaroLlee
obopynoBaHue.

Monomkoeasi waxmHass menbHUYa. [Ana nepepaboTKM KyCKOBbIX OTXOAOB e-
conuneHns n AepeBoobpaboTkn B TEXHOMOIMYECKYHO LLeny UCNosb3yloTcs pybuneHble, a
ANnga nonyyeHus 6onee Mernkux 4yactuu, Hanpumep, B npouecce NpuroToBreHUs KOMNo-
CTa, UCNOSb3YIT MOSMOTKOBbIE LWaxTHble MenbHUubl TMna MMT n MMA.

LWaxTHas menbHUUa npeacraenset cobon (puc. 55) MonoTKoBY OPOOUIKY, Ma-
Tepuan 13 KOTOpOW 3BaKyMpyeTCcs BOCXOLALMM MOTOKOM Bo3ayxa. Kopnyc mernbHuUubI
MOHTUPYETCA Ha OTAEeNbHOM pyHAAMeHTe U COeQUHEH C ABuUraTenem ynpyron mMyqTon.
PoTop BpalleHusi HaxoguTcs B ONMOPHO-YMOPHbLIX NoAlmnHukax. Ha poTtope wapHUpHO
3akpenrneHbl buno-gepxatenu n éunsl («nanbusi»). U3HYTpK K KOpNycy KpenaTcs CbeMm-
Hble 6GpoHennuTbl. CO CTOPOHbI 3arpy3ku B KOprnyce npeaycMOTPeHbl 3akpbliBatoLmecs
MoKKN ansa pesunsun 6un n buno-gepxarenen.

K BOCTOMHCTBY KOHCTPYKUMW crnefyeT OTHECTU BO3MOXHOCTb JOM3MeErNbYEHNS He-
AO0CTaTOYHO M3MEeNbYEHHbIX YacTul, KOTopble NHEBMATUYECKM BO3BPALLAKOTCH B KOPMyC
MernbHUUbl. OCHOBHAA CIIOXHOCTb MpuW 3KcnnyaTaumm ApoBUNOK U LWAxXTHbIX MEeNbHUL,
cBsi3aHa C HeOHXOAMMOCTBLI0 MEPUOANYECKON 3aMeEHbI N3HALLMBAEMbIX 311IEMEHTOB.

Lljekosasi Opoburka (puc. 56) ocywecTnseT gpobneHne nyTém pasgaBnmBaHus
ApOoBUMBIX KYCKOB MeXay BepTUKarbHON U HAKMOHHOW MrockocTamu (Lwekamn). Matepu-
arn sarpyxaeTtcs B NpMeMHOe OTBepCTUe Mexay Weékamu. 1o mepe yMeHbLUeHns pa3me-
POB KYCKM OMYCKalTCHA BHU3 K BbIXOAHOW LLEW.

[nga apobneHns maTepranoB NOBbILLEHHOW NPOYHOCTU (B TOM YMUCIEe TEXHOrEHHO-
ro Cblpbsl, BKMOYasa OoTXoAbl Xene3obeToHa U Apyrne CTpoUTefNbHble OTXOAbl, OTXOAbl
dyTEepOBKM TepMmyeckoro obopyaoBaHus, MeTannypruyeckue LWnaku, oTxoabl Kepamuku
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M Npod.) BecbMa achdekTnBHbI 8ubpayUOHHbIe wiekoebie dpobunku tvna BLUL, cos-
AaHHble crneumanuctamm npeanpuatna «MexaHobptexHuka» (CankT-INeTepbypr).
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Puc. 55 — Monomkoeasi waxmHasi MesibHuUua:
1 — nogaya KOMMocTa 1 YacTMYHasa nogada Bo3ayxa (OCHOBHas YacTb BO3dyxa
noaaéTtcsa ¢ ABYX CTOPOH BAOSb OCK MeSbHULbI); 2 — BbIHOC ApPo6NEHOro matepunana

KpynHocTb npoaykta, ApobnéHHOro B Takom Apobunke, B ABa pasa HuWXe, YeM B
0ObIYHON, NPV OAMHAKOBOW MPOU3BOAMTENBHOCTU (BbiCOKAs YacToTa yaapoB Lek obec-
neyYnBaeT MoBbILLEHHYHO cTeneHb ApobneHnsa — 10-20 u Bbiwe, NPUYEM AN paspyLLUEHUS
mMaTepuana BCreacTBuMe yaapHO-BMOpPaUMOHHOINO BO3OENCTBUSA LLEK, TPebylTCAa MeHb-
LIMe ycunus, 4em B 0ObIYHbIX LLEKOBBLIX Apobuikax).

Apobunka muna BL[ otnvyaeTcs NpoCTOTOM KOHCTPyKummn (puc. 57). dpobne-
HMe maTepuana OCyLLECTBNAETCA Mexay ABYMS wekamun 4, nofBeLleHHbIMU K koprnycy 1
Ha TopcuoHax 2. LLlekn coBepliatoT CUHXPOHHbIE konebaHus (Yactota 800-1500 B mMu-
HyTY) noa gencrenem BubpoBo3byauTenen 5, KOTopble OAHOBPEMEHHO BbI3bIBAKOT Bep-
TUKanbHble KonebaHnsa ApoOunKn Ha MArKMX NpyxmHax 3. 3a CYET HanpaBneHHOro BnG-
PaUMOHHOro BO34ENCTBUSA LLIEK HA ApOoBuMbIM MaTepuan obecnevmBaeTcs NoBbiLLEHHAs
Npon3BOAUTENBHOCTL MawwuHbl — o 100 T/4 npyn ncnonb3oBaHUM Hambonee KpymnHoWm
apobunku ¢ oteepctnem pasmepom 12001500 mm. Mpn MakcumManbHOW KPYNHOCTU UC-
xogHoro nutaHmna 1000 MM KpynHOCTb rOTOBOrO NpoAyKTa nocne apobneHns matepuana
cpenHen NPOYHOCTU B 3TOM Apobunke coctasnset 70 mm.

Opobunkn BLULO xapakTepusyoTcs HU3KMM 3HepronotpebneHnem (MOLLHOCTb
npuBoda Hambonee KpynHon gpobunku coctasnset 2+55 kBT). Macca camon KpynHon
apobunkn 54,0 T, Hanbonee menkon — 1,4 T (pasmepbl npuemHoro orBepctms 80x300
MM, Hanbonbluiasa KpynmHOCTb NUTaHMs 65 MM, KPYynHOCTb roToBoro npogykra 15 mm,
MOLLHOCTb NpuBoaa 275 kBT). MabapuTtel camon kpynHon gpobunku 4000370024000 mm,
camon mesnkon 1500212401400 mm.

PomopHbie dpobunku, npyuMmeHsemble AN ApOONEeHNs TEXHOTEHHOTO Cbipbsl —
0TX040B, ObIBalOT: MOSIOTKOBbLIE, HOXEBbBIE N OUCKOBbIE; 3HAYUTENBbHO PeXxe NPUMEHSIOT-
cs pacTupatrowme gpobunku (pawnunm) n opobunkn gpyrnx TUMnoB.
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Puc. 56 — BubpayuoHHas u;éKosaﬂ Oopoburnka muna BLL/:
1 — kopnyc; 2 — TOPCUOHbI; 3 — MATKNE NPYXKUHbI; 4 — LWeka; 5 — Bnbposo3dbyantenn

MonoTkoBble APOBUIKM BKIIHOYAKOT B CBOM COCTaB OPOOUNbHYHO KaMepy C peLuéT-
4YaToOW HWXKHEW 4acTblo, Yepe3 KOTOPYK pasrpyxaetca ApobnéHbii martepuan, u Bpa-
LLAKLWMIACH Ban C XXECTKO 3aKPEnSIEHHbIMU UMW LWWAapPHUPHO NOABELUEHHBIMU HA HEM BU-
namu (yaapHbiMY BpaLLaLWMMUCA NHCTPYMEHTAMMN, Ha3blBAEMbIMU MOSIOTKaMM).

MonoTkoBble APOBUKM BbiNyCcKaloT ABYX TUMNOB — FOpU3oHTasnbHoro (puc. 57) u
BEPTUKANbHOrO.

Puc. 57 — Monomkoesasi Opoburka 20pu3oHmManbHo20 murna:
1 — 3arpy304HOe 0TBEPCTUE; 2 — MOSOTKU; 3 — PEXYLLNE HOXEBbIE 3MIEMEHTHI,
4 — cTeHKa Kopnyca; 5 — 30Ha Jou3MenbYeHuns; 6 — pelwleTka; 7 — KoHBenep; 8 — poTop

Ha puc. 57 nokaszaHa MonoTkoBas gpobunka ropMsoHTansHoOro tTuna gnga gpobne-

Hna TBO. Matepuan noctynaeTt 4yepes 3arpy3oyHoe otBepctve 1 B pabouyro Kamepy.
Opobawmmmn anemeHTamm Apobunkm siBASOTCA MOMNOTKN 2, YKPENNEHHbIE Ha pOTope 8,
pexyLLme HoXeBble 3N1leMeHTbl 3, YCTaHOBIIEHHbIE Ha CTeHKe 4 (HekoTopasi MOABMXKHOCTb
CTEHKM YCTpaHseT 3akNuMHMBaHME Apobunku npu nonagaHum KpynHorabapuTHbIX npea-
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meToB). OTxoabl namensyatotca go 100 — 125 mm, npoxogaT vYepes peléeTky 6 n nocTy-
natoT Ha KoHBenep 7. HegomamerbY€HHbIN MaTepuan ckaninBaeTCa Hag PeLlETKON B
NpOCTpaHCTBE 5 1 namenb4yaeTcsa Npy peBepPCMBHOM ABUXEHUN poTopa 8.

PomopHo-0uckoebie Opobusiku BKOYalOT OAMH U ABa BpaLLaloLLMXCsa Bana,
Ha KOTOPbIX 3aKpenseHbl NpeaBapuUTENIbHO HAaNPsXKEHHbIE peXyLUMe ANCKN (Kak NpaBuno,
3ybuatbie). Pexyuwme koBaHble 3ybyaTble OUCKM U3FOTOBNSAOTCS M3 BbICOKOMPOYHbIX U
M3HOCOCTOMKNX MaTepmnanoB. PacnopHble KombLa, HaCaXXeHHbIe MEXAY PexyLwmumMmn anc-
Kamu, 3awmLLatoT Basnbl pPOTOPOB OT NOBPEXAEHUI B NpoLecce ApobneHus.
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Puc. 58 — PomopHo-0uckoeasi Opoburika 0risi OpobrieHus
KpyrnHo2abapumHbix 0mxo008:
1 — ByHkep; 2 — ponuku; 3 — 3ydbs; 4 n 5 — Bansl;
6 — cTaHuHa; 7 — pama; 8 — ANCKn

Ha puc. 58 npuBegeHa poTopHo-anckoBas apobunka onsg gpobrneHns KpynHora-
OapuTHbIX OTXOO0B (M3HOLLEHHblE aBTOMOKPLILKM, rPOMO3gKas yrnakoBka, Mebernb wu
T.n.). B Hen aBa napannenbHbiX Bana 4 n 5 BpawatTca BCTPEYHO C Pa3fIMYHON 4acTo-
Ton. Kaxkablv Ban npuBoanTCS OT OTAENBLHOro ABUraTens.

Ha Banax B WwaxmMaTHOM MNOpsSiAKe YCTAHOBIEHbl pexyLine ANCKM 8 C 3a0CTpeH-
HbIMW anemeHTamn (3ybbamu) 3, koTopble obecneymBatoT 3axsaTt, U3MerbYeHne 1 yaa-
neHne OTX04O0B, a TaKkKe UX NepemelleHne B MPOMEXyTKU, o6pa3oBaHHble Mexay Co-
cefHVMKN Ouckamu BaroB. Ha pame 7 CMOHTMPOBAHO MPUEMHOE N HarnpasrsoLlee yCT-
poncTBoO B Buae GyHkepa 1 nNpsiMOYronbHOro cevyeHus, no GOKOBbIM CTEHKaM KOTOPOro
YyCTaHOBMEHbl PONuKK 2, obpasylowme kak Obl HaKMOHHbIE ponbraHri, npoasuratowime
matepuan K pexywum 3ybbam. Korga B gpobunky nonagatoT CAMLWKOM TBEpAble Unu
bonbLlne Kycku matepuarna, oba Bana (UM oguH U3 HUX) Ha KOPOTKOEe BpeMs npuocTa-
HaBNUBAIOTCA, a 3aTeM HadyMHalT BpalwlaTbCs B 06paTHOM HanpasrieHUW, BblTanknsas
mMaTepwuan, KOTopbll He MOXET MPONTU CKBO3b Ap0obsLLUMe aneMeHThl, nocne Yyero pabota
annapata ctabunusupyeTcsi.
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Cenapanuss TBEPABIX OBITOBBIX OTXOZAOB

Mpun BoBneyeHnn TBO B NpOMbILLNIEHHYO NepepaboTKy B Ka4eCTBE TEXHOTEHHOMO
CbIpbs, Kak Npy KOMMNMeKCHon nepepaboTke MHOrOKOMMNOHEHTHbLIX NPUPOOHbIX CblpbEBbIX
maTepmanoB (py4, rOPHO-XMMMUYECKOTO CbIpbs, YISt U Npoyero), ocobyo ponb urparoT
oboraTuTenbHble MPOLLECChl — MOArOTOBUTESNbHbIE Onepauun, No3BonsoWmMe BblOeNUTb
T€ WK UHblE LEeHHble KOMMOHEHTbI ANS BTOPUYHOIO UCMOSIb30BaHUS, yaanuTb OnacHble
KOMIMOHEHTbI U ONTUMU3MPOBATL COCTaB OTXOAOB ANA MOCneayLwmx nepenenos nepe-
paboTkn. Cenapaumna TEO, aHanormyHo oboralleHno pyrnx CbipbeBbIX MaTtepuanos (B
YaCTHOCTK, MONIE3HbIX MCKOoMaemblx), npeacrtaBnsieT cobon COBOKYMHOCTb MPOLIECCOB
nepBvYHOM 0BPabOTKN CbIpbsi C LENb U3BEYEHUS LIEeHHbIX KOMMOHEHTOB, yAaneHus
onacHbIX U 6annacTHbIX KOMMNOHEHTOB, BblAeneHns opakumnin OTXO40B, ONTUMAsbHbBIX NO
cocTaBy ans nepepaboTkn TeEM UM UHBIM METOLOM.

B otnnume ot oboralieHns nonesHbIX MCKoMaeMblX, BCerga CBSI3aHHOro C 3a-
rPA3HEHNEM OKpyxawLlen cpefpbl, cenapauus TBO kak TEXHOreHHOro Cblpba UMeeT
npsiMOe MpUPOLOOXPaHHOE 3HadeHue, MOCKOSbKY BbIXO4 XBOCTOB cenapauuu Bcerga
MEHbLLE MacCbl MCXOOHOrO Cbipbsl, @ COCTaB OTXOOOB ANS Mocrneayrwmx nepeaenos
nepepaboTkn ONTUMUIMPYETCH C TOYKU 3PEHUA FOMOreHm3aummn, CnoCoBHOCTU K rope-
HWUIO, CHUXXEHUS cofepXXaHUs OnacHbIX M BannacTHbIX KOMMOHEHTOB, YTO NOBbLILWAET 3KO-
nornyeckyto 6e30nacHOCTb MNPOMBbILSIEHHOW MepepaboTkMm MyHMUMNanbHbIX OTXO4OB.
Cenapauus TbO u ux oboraweHue cnyxaTt addeKkTUBHON onepaumen nepes TepmMo- U
6rnoobpaboTkon oTxoaoB. Tak, No onybnNMKoBaHHbIM AaHHbLIM, NpeaBapuUTENbHas CoOpTyU-
poBka TBO, yganeHne meTannnyecknx KOMNOHEHTOB, OTPaboTaHHbIX aNeKkTpo-baTapeek
N aKKyMYnsiTOPOB, HEKOTOPbIX BUOOB CUHTETUYECKMX MaTtepuarnoB yMeHbLuaeT (B %) npu
CKUraHum BbIBpOCHI PTYTUM M Mblwbska Ha 70-75, ceuHua — Ha 40, npy aTomM ad-
PEKTMBHOCTb CxXUraHusa u depmeHTauumn TBO nosbiwaeTcs, a coctaB NPOAYKTOB U OT-
X040B nepepaboTku yny4aeTcs.

IIpomecchl cenapaltHu

MprHUMNnManbHO BO3MOXHbI TPU B3aUMOZOMOSHAOLWMX APYr ApYyra HanpaBneHus
cenapauuun TBO:

» cenexkTnBHbIN cbop (MOKOMMOHEHTHbIW, NodpakumoHHbin) TBO y HaceneHns B
MecTax obpa3oBaHus C NocreayrLen JOBOAKOM NPOAYKTOB Ha cneunanbHbIX COPTUPO-
BOYHbIX YCTaHOBKax MPeMMYyLLECTBEHHO MeTodamMu PYYHOW COPTUPOBKMK; ANS M3Bredve-
HUSA MeTannoB MHOrAa NPUMEHSIETCH MEXaHN3NPOBaHHAsA cenapaums;

> CenekTUBHbIA cOOp KOMMEpPYECKMX OTXOAO0B (OTXOAbl PbIHKOB, Mara3mHOB, Y4-
peXxaeHnn, LWKON 1 Ap.) C nocnenyowmm n3BnevyeHnemM 13 HUX LEHHbIX KOMMOHEHTOB
KOMOWHNPOBAHHBIMWN METO4AMU PYYHOM N MEXAHU3NPOBAHHOW COPTUPOBKY;

» COpPTUPOBKa B 3aBOACKUX YCIOBUAX KOMMeKcHon nepepabotkm TBO, npenmy-
LLIeCTBEHHO MeXaHU3MpOoBaHHasA (py4Hasi COPTUPOBKA HENOArOTOBMEHHbIX OTXOO0B XW-
noro poHAa Ha fneHTe TUXOXOAHOro KoHBenepa mManoaddekTuBHa; B psiae cnyyaes Tex-
HOMornyeckas cxema MOXeT BKIToYaTb 3MEMEHTbl PYYHON COPTUPOBKU KPYMHOKYCKOBOW
dppakumm TBO).

Bo MHOrMx ctpaHax npakTUKyeTCsl CEeNeKTUBHbIN cOop y HacerneHns OTXOA0B Mo-
TpebneHus (MakynaTtypa, TeKCTumb, nfiacTMacca, CTeknoTapa, MeTansbl U gpyroe), 4to
npegoTepawaet nonagaHve B ThO psaga UeHHbIX KOMMOHEHTOB, nepepabaTtbiBaeMblX
MW MCNOMb3YEMbIX NMOBTOPHO, @ TaKXe ONaCHbIX KOMMOHEHTOB. YCTAHOBMEHO, YTO Mpu
BGonbLINX M MOCTOSIHHO BO3pacTalwmx obbémax obpasoBaHus THO (exeroaHbi npu-
POCT HE MeHee YyeM Ha Tpu — NaTb %) npobnema TEO He moxeT GbITb pelweHa Henpo-
MbILUNIEHHBIMW MeToAamMu U copTupoBka Bcex TEO Ha mecTe mx obpasoBaHus, B ObITO-
BblX YCIOBMSIX NPAKTUYECKN HEBO3MOXHA U HE MMEET CMbicia. Tem He meHee, cbop y
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HaceneHns OTCOPTUPOBAHHOIO, HE3arpA3HEHHONO BTOPUYHOIO Chipbsl HE NMPOTUBOPEYNT
npombiwneHHon nepepabotke TBO m gormkeH paccMaTpmBaTbCA Kak COCTaBHasi 4acTb
peLLeHns KOMMeKCcHoN npobnemMbl 0TX0A0B ropoaa. Tak, nonagaHue B TBO HeKkoTopbIx
OnacHbIX 0TX0A0B (OTpaboTaHHbIE NMIOMUHECLIEHTHbIE flaMMbl, aKKyMynaTopbl U Apyroe)
MOXHO MpPaKTU4EeCKN NpenoTBpaTUTb TOMBbKO OpraHu3aumen ux cernekTMBHoro cbopa.
Mpn aTOM NpegnoyYTUTENEH HE MOKOMMOHEHTHbIA cOOp BTOPCHIPbS, @ NOMPAKLNOHHbIN
(BCE LEHHbIE KOMMOHEHTLI — B OAHY EMKOCTb).

maBHOe HanpaBneHue cenapaumm cMmelwaHHbix TBO — mexaHu3npoBaHHaA KX
COpTMpPOBKa (MOKOMMOHEHTHas U NOMpaKUMOHHAsA) B MPOMbILLSIEHHbIX YCITOBUSIX B TeX-
HOMOrnsiX KOMnnekcHon nepepaboTkn. MNpoueccbl MexaHn3npoBaHHon cenapauum TBO,
NCNONb3yOLNe eCTECTBEHHbIE UMM UCKYCCTBEHHO YCUIIEHHbIE Pa3nuunsa B on3nYeCcKnx
CBOMCTBaxX pasfensieMbiX KOMMNOHEHTOB, OCHOBAHbI Ha 3aKOHax ABWXEHUA 3TUX KOMMO-
HEHTOB B pa3fenuTernibHoOW cpefe nog BO34eNCTBMEM CUIl, CO34aBaeMbIX TEM UNN UHBIM
MEeTOLOM B 30HE cenapauumu.

[Mpouecchl, KOTopble MOryT BbITb NCMOMB30BaHbl A4S MOKOMMNOHEHTHOW 1 Nodgpak-
LMoHHOM copTupoBkm TEO, B OCHOBHOM [aBHO NpUMEHSAOTCA npu oboralieHmm pyg nnm
APYroro MMHeparnbHOro Cblpbs: rpaBuTauuns, rotaums, MarHUTHas U anekTpuyeckas
cenapauus, aspocenapaums n npoyue.

Mpn oboraweHnn TBO B kavecTBe cpenbl pasgeneHus ucnonb3yeTcs Boaa
(«MOKpble npouecchi») unu (MpenmyLLecTBEHHO) BO3ayX («cyxue npoueccol»). Hanbo-
nee npuemnembl «cyxue cnocobbl» nepepabotkn TBO. Ux npemmywiectsa: 1) oTcyTCT-
BME BOAbl U 3arpsi3HEHHbBIX CTOYHbIX BOA, 3a4a4Yv OYUCTKN U yOaneHust KOTopbiX 06bIYHO
peLuaTcs ¢ TPyAoM u TpebytoT 6onblunx 3aTpaT; 2) OTCYTCTBME PE3KOro HENPUATHOIO
3anaxa; 3) peHTabenbHOCTb TPAHCNOPTUPOBAHUA BbIAENEHHbIX (PpaKuMiA OTXOL4OB Ha
AanbHue paccTosaHus (Npyu «MOKPOM cnocobey» pasgeneHust TpebyeTca AoNoNHUTENbHas
CyLLKa).

Mpn n3BnevyeHmn makynatypbl (M ogHoBpemMeHHO pasgeneHun TEO Ha aBe dpak-
LUUKN — NETKYI0 U TSHKENYK) OCHOBHBIM MPOLECCOM CIYXXUT aspocenapauns. YépHble me-
Tannbl Kak CUNbHOMarHUTHbIE BeLLEeCTBa W3BMEKalT MarHUTHOW cenapauven. Ons Bbl-
aernenvs nsd TbO uBeTHbIX MeTanmnoB UCNONb3yeTCcHa ANeKTpoANHaMuyeckasl cenapaums,
a Takke drnotauus u rpasuTaumsa. NonvmepHas NnéHka oTaensieTcsa OT MakynaTypbl
anektpocenapauven. CneumanbHble MeToabl oboraweHns paspaboTaHbl Ana nasnedve-
HUS TEKCTUSMbHbLIX KOMMOHEHTOB, BbiENIEHMS ONOBOCOAEPXKALLNX KOMMOHEHTOB U3 Mar-
HWUTHOIO KOHUEHTpaTa.

Uucno oboraTnTenbHbIX onepaunin, X Bug U nopsaok nogbopa B TexHomnornde-
CKYIO0 NIMHUIO 3aBUCSAT OT MOPJIOSIOrMYEeCKOro U rpaHyrnoMeTpnu4ecKoro coctaBsa, BriaXHo-
CTM OTXOAO0B, ONpeaensaTca 3agadamMmn COPTUPOBKM B KaXXAOM KOHKPETHOM Criyyae u 3a-
KOHOMEepPHOCTAMU oboralleHns CbipbeBbIX MaTepunarsos.

O606LeHne onbiTa NPOMBbILLFIEHHON NpakTUKM copTMpoBkM TBO nokasbiBaeT, yTo
KayecTBO BblAeNiieMbIX MPU MEXaHU3MPOBAHHOW COPTUPOBKE NPOLYKTOB, 3a UCKIHYEHU-
€M MEeTanmnoB, HUXE, YeM Npu pydHON copTmpoBke. C 3TUX NO3NLUKN, a TaKKe C YY4ETOM
peanbHON LIEHHOCTU MaTepuarnoB W YCIOBUM pblHKA B Ka4eCTBE OCHOBHbIX MOME3HbIX
koMmnoHeHTOB TBEO npu ncnonb3oBaHUN MeXaHU3NPOBAHHOW COPTUPOBKWM criegyeT pac-
cMmaTpuBaTb B OCHOBHOM Y€pHble 1 LBETHbIE MeTanmbl, cogepxaHune kotopbix B TBO no-
CTOSIHHO BO3pacTaeT (exerogHo B poccuickne TEO nonagaeT n 6e3B03BpaTHO TepseTcs
00 OBYX MSTH T cTanu u okoso 250 TbiC. T UBETHbLIX MeTansos, B TOM Ynucne 4o ABYX ThiC.
T OfioBa B COCTaBe KOHCEpBHOW Tapbl). MeTannbl He06X0AMMO BbIAENATb TaKKe NO TOU
NPUYNHE, YTO OHWU HEe OOSMKHbLI NonadaTh B NPOLECCHl CXUraHUs U doepMeHTaLmu.

Ncxopga mn3 atoro B obwemM cnyyae paumoHanbHas cxema MexaHU3MpOBaHHOW
coptnpoBkn TEO gomkHa npegycmaTpuBaTh:

> U3BreYeHne B CaMOCTOATESNbHbIE NPOAYKTbI YEPHbLIX U LBETHLIX METasfoB;

» pasfgerieHne notoka OTXOOO0B Ha roproyyto u buopasnaraemyto dpakumm (CooT-
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BETCTBEHHO AN TepMoobpaboTkn, 6MoobpaboTkn nnm 3axopoHeHUs);

» yaarneHue onacHbIX 1 4acTn 6annacTHbIX KOMMOHEHTOB.

(maBHOe Ha3Ha4yeHue paunoHanbHon copTupoBkn THO, NOKOMMNOHEHTHOM U nod-
PaKUMOHHON, — ONTUMM3aLUs CONPSKEHHbIX NPOM3BOACTB, a U3BMEYEHNE TEX UIN UHBIX
NPOAYKTOB ANs BTOPUYHOIO MCMOSb30BaHUS — 3TO BaXKHasl, HO YacTHasl 3agadya copTu-
poBku. [lepepacnpenensas martepuarnbHble MOTOKM OTXO4O0B, COPTMPOBKA MPAaKTUYECKU
BABOE COKpaliaeT noTpebHOCTb B LOPOrocTosWEM TEPMUYECKOM U BMOTEPMUYECKOM
obopynoBaHun. B To ke BpemMs kanuTanbHble 3aTtpaTbl HA caMmy COPTUPOBKY HE NpeBbl-
watot 10-15 % 3aTpaT Ha TepMo- 1 GUoodbpaboTky.

TexHonorusa cenapauum TBO Bknto4aeT, Kak NPaBuIoO, HECKONbKO onepauunm, cuc-
TEMHO CBSI3aHHbIX Mexay COOOoM.

TexHosi02Uu4Yeckas onepayusi — 3To obpaboTka maTtepmana C UCNONb30BaHMEM
TOro UM MHOro MeToAa AN M3MEHEHWsa KadecTBa maTepuarna unum ero pasgeneHus Ha
NPOAYKTbl Pas3fiMYHOro kavyecrtsa. OPEPeKTUBHOCTb TEXHONOrMM BO MHOIOM 3aBUCUT OT
nocnegoBaTenbHOCTU onepaunin, TEXHOMOIMYEeCKOro pexmnma u yCTaHoBKU cneumdunye-
CKMX annapaToB B KaXgon onepauumu.

TexHoso2u4yeckoli cxeMoU Ha3blBaeTCcs rpaduyeckoe m3obpaxeHue nocnego-
BaTENIbHOCTU TEXHOMNOrM4yecknx onepauun. lMNMpuHuUMnManbHaa TexHonormyeckas cxema
OTpaxaeT rnaBHble 0COOEHHOCTM TEXHOMOMNN.

CxemoU yenu annapamoe Ha3biBaeTcs rpaduyeckoe n3obpaxkeHme nocrnenosa-
TENbHOCTN YCTAHOBMEHHbIX TEXHOSMOMMYECKNX U NOOBLEMHO-TPAHCNOPTHLIX annapaTos
ans obpaboTkm 1 TpaHCNOPTUPOBaHNA MaTepuana B COOTBETCTBUWN C TEXHOMOrMYECKON
CXEMOMW.

OcHo8HbIe mexHosi02u4eckue nokaszamesnu cenapayuu TbO — 3TO n3ssneve-
HWEe KOMMOHEHTOB B MPOAYKT cenapauuun, cogepXaHme KOMMOHEHTA B 3TOM NPOLYKTE U
BbIXOA4 NPOAYKTa, OObIYHO BblpaXkaeMble B NpoLEeHTax (M B AONAX eOUHULbI).

UN3eneyeHue — OTHOLIEHME MACCbl KOMMOHEHTA B NPOAYKTE cenapauumn K macce
KOMMOHEHTa B ucxogHoM. CodepikaHue — OTHOLLEHME MacCbl KOMMOHEHTA B NMpoayKTe
cernapauuu K macce npoaykTa cenapaumi. Bbixod — OTHOLLEHME MacChl MpoAayKTa cena-
paumm K Mmacce MCXogHOro matepuana.

TexHonornyeckne nokasartenun cnyxat Ans OueHKM npouecca cenapauun. Nony-
Yaemble B pesynbraTte cenapaumm TEO npoaykTbl ANa BTOPUYHOW nepepaboTku JOSMKHbI
YyOOBIETBOPATbL AEMCTBYHOLMM CTaHA4apTaM, KOTOpbIe rapaHTUPYOT 3PdEKTUBHOCTb UX
BTOPUYHOM nepepaboTkn, a Bblaensemble NonynpoaykTbl (pakumm OTXOA0B) OOSMKHbI
COOTBETCTBOBATbH TpeboBaHNAM KOHKPETHOro Npom3BoacTBa (TepmMumyeckoro, buotepmm-
4YeCKOro Unn MHOro), Kyaa oHn 6yayT HanpaBfeHbI.

I'poxouenue

poxo4yeHue — 3TO Npouecc pasgeneHns TBEPAbIX MaTepuarioB Ha Knaccbl Mo
KPYNMHOCTU, OCYLLECTBMNAEMbIN Ha NpocerBaroLlen NOBEPXHOCTU crneuunanbHbIX annapa-
TOB — FPOXOTOB. B 3aBUCMMOCTM OT Ha3Ha4YeHUs1 B TEXHONOMMYECKon cxeme nepepaboTkm
pasnu4yatroT rpoxoyeHne TpEx BUAOB:

1) nogrotoBuTENbHOE — nepen oboralleHnem, TOW UM MHOW nepepaboTkon,
ApobnexHunem;

2) camocTosiTenbHOEe — N4 BblAeNeHus onpeaenéHHoro Knacca KpynHocTn B Ka-
YecTBe roTOBOro UMM OTBaNbLHOro NPOayKTa;

3) obesBoxmMBaloLLee — AN yaaneHnsa n3 npogykra OCHOBHOW Macchl BOAbI Nocre
npoLeccoB MOKporo oborawieHus (nepepaboTku).

"pOXO4YEHME LLUMPOKO pacnpoCTPaHEHO N YHUBEPCASTbHO, MOXET OblTb MPUMEHMMO
KO BCEM TBEpAbIM Matepmanam 6e3 UCKNIYEHNS.
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BapabaHHbIn rpoxoT (puc. 59) — Hanbonee pacnpocTpaHeHHbIM annapaT, UCNoSb-
3yembin npu cenapauun TBO. bapabaHHble rpoxoTbl BECbMa 4acTO NPUMEHSAT Ans
NPOMBIBKW FMIMHUCTBIX pya, COPTUPOBKM Necka, rpaBus 1 WwebHs, a Takke npu oboralue-
HUKN acbecToBbIX, NPAUTOBLIX U HEKOTOPBIX APYTUX PYA.

1
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Puc. 59 — Cxema ycmaHoeKku bapabaHHO20 epoxoma:
1 — nuTaowmnm KoHBenep; 2 — Tedka; 3 — 6aHgaxu; 4 — 3arpy304Hasi CEKUUS;
5 — BapabaH; 6 — paboyas cekuus; 7 — oTBepcTUd; 8 — ByHKep HaapeLETHOro
npoaykta;10 n 11 — 6yHkepsbl; 12 — koHBenep; 13 — 6yHkep noapeLLETHOro npoaykra; 14
— anekTpoasuraTenb; 15 — onopHble Konéca; 16 — paspbIxnstoLiee yCTpoMnCcTBO

BapabaHHbin rpoxoT gnga cenapaumm TBO 6bin paspabotaH B AnoHuW. poxoT
nMeeT OBE CeKUMW: 3arpy304Hy0 4 C OTpaXKallmMMM U paspbIXAsoWwmnMm neperopoaka-
Mn 16 n pabouyto 6. [POXOT yCTaHOBMEH C HAaKIIOHOM B CTOPOHY BbIXOOHOIO OTBEPCTUS
8. Kopnyc rpoxoTta 6aHgaxamu 3 onupaeTcsa Ha koneca 15. BpaweHue 6apabaHy 5 co-
obuiaeTtca oT anekTpoasuratensa 14 yepes 3ybyaTyo napy. B npouecce BpaweHus 6a-
pabaHa 5 obpabaTbiBaeMbli MaTtepuan, NoCTYNUBLLMIA C NOMOLLbIO KOHBENepa 7 yepes
TEeYKy 2 B 3arpy304HYI0 CEKUMIO rpoxoTa, nepemMeLlaeTcs BHYTPU Koprnyca OT 3arpy3od-
HOro KOHUA K pa3rpy3o4HOMYy Yepes3 pabouyto 30Hy 6 ¢ oTBepcTuaMM 7. Hag-pelleTHbIn
npoAaykT cobupaetcs B ByHkepe 9, nogpeléTHbii — n3 ByHkepa 13 cbpacbiBaeTcs Ha
KOHBewep 12, rae [ONONHUTENBHO COPTUPYETCA 1 HakannmeaeTcsa B OyHkepax 10 n 11,

MaruauTHaa cemapaumHsa

MarHnTHas cenapauusi — NpPoLecc pasfeneHns TBEpAbIX MaTepuarnoB B MarHuT-
HOM MOfie C UCNONb30BaHMEM Pa3fMyYMi UX MarHUTHbIX CBOWCTB (rMaBHbIM OGpa3om
MarHMTHOW BOCMPUMMYMBOCTI). DTOT NPOLIECC LUMPOKO NMPUMEHSIIOT Npy oboralieHmnn oT-
X040B NPOM3BOACTBA M NoTpebneHus, oboraweHnn pya (KenesHblx, MapraHueBbIX, TU-
TaHOBbIX, MEOHO-HUKENEBbIX, BONbPaMoOBbIX, peaKOMeTannbHbIX), ANA yAaneHus xe-
Ne3nCTbIX NPUMECEN U3 KBapLEBbIX NMECKOB, pereHepauumn eppoMarHUTHbIX yTsKenuTe-
nen B yCTaHOBKaxX ANsl pasfeneHns matepuarnoB B TSXKEMNbIX cycneH3nax. MarHutHomy
oboraLyeHunto 0bbIYHO NoaBepraeTcs maTepuan KpynHocTbio — 200+0,1 Mm.

Anekmpomaz2HUMHbIU cenapamop wKueHo2o muna (puc. 60) npeactasnsaet
cobon BapabaH, npuBoOAALWMIA B OBUXKEHME KOHBENEPHYIO neHTy. OCHOBHOWM y3en anek-
TPOMarHMTHOrO LWKMBA — Bpallalwaaca MarHutHasi CUCTeMa, BCTPOEHHas B BeOyLUMn
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6apabaH NeHTOYHOro KoHBenepa.

OnNEeKTPOMAarHUTHbIA LLUKUB OMaMeTPoOM (B NPOMbILLIIEHHbIX cenapaTopax) oT 630
0o 1000 mm coctomT 13 Bana 1 ¢ HacakeHHbIMW Ha HEro AUcKamu 2 n3 AUHaMHOW cTanu
N UUNIMHOPUYECKMMUM KaTylWwKaMn 3 C NPOBOLAHMKAMMK AN MOCTOSHHOro Toka. KaTyluku
3aKpblBalOTCA KonbLuamu 4 N3 HEMarHUTHOrO matepuana, ToK K HAM NogBoauTcs yYepes
HenoABWXHbIE LETKM 5.

MarHuTHOe none cywecTByeT Ha BCEN NOBEPXHOCTU WKnBa 6. MpuTaHyBLLMeCs K
LWKNBY MarHUTHble KOMMOHEHTbl YyOanaAlTCcsd KOHBEWEPHOW NneHTon. B HwkHen 4vactm
LUKMBA JeHTa OTpbIBaeT MPUTAHYBLUMECA K HEMY MarHUTHble NPoAyKTbl. Moa WKMBOM
LuenecoobpasHo ycTaHaBnNMBaTb LWINGEpP, perynupyrowmnim BbIXO4 MarHMTHOrO M Hemar-
HUTHOrO NPOOYKTOB.

Mo gaHHBbIM NPAKTUKN, MAarHUTHbBIW LWKMB OOMKeH paboTaTb nNpu nogaBaemMoMm Ha-
npsbkeHum He meHee 10—-15 B, obecneumBaiowlem nasneveHme eppomMarHMTHbIX Npea-
meToB Maccoun 6onee 50 .

1
/
¥4 .

a)

T—
y

Puc. 60 — CxemMbl ycmaHO8KU WKUBHO20 Ma2HUMHO20 cerapamopa:
a — oTXo4bl TPAHCNOPTUPYIOTCA MOPU3OHTaNbHbLIM NEHTOYHBIM KOHBENEPOM,;
6 — opobnéHble 0TX0Abl TPAHCMOPTUPYHOTCA HAKITOHHBIM JIEHTOYHBIM KOHBENEPOM
C pudnamm; 1 — NEHTOYHbIN KOHBENEP; 2 — MarHUTHbIN LWKNB; 3 — wnbep
(M3 HemarHuMTHOro maTepuana); 4 — otcekaTtenb (U3 HEMarHUTHOroO Matepmana);
5 — HEMarHUTHbIN NPOAYKT; 6 — MarHUTHLIN NPOAYKT

BapabaHHble cenapamopbl C BCTPOEHHbIM BO BpalLatrowminca 6apabaH Henoa-
BMXXHBIM MOCTOSIHHBbIM UIW 3NIEKTPUYECKUM MarHMTOM HaLn NpuMeHeHne B 3apybexxHom
NpakTUKe Npu MarHMTHoM cenapauum ThO u gpyrnx otxogoB. KoHCTpykumna 6apabaHHo-
ro MarHUTHOro cenapaTtopa nNogobHa KOHCTPYKLUMM LLUKMBHOrO cenapartopa, Ho GapabaH
He CBSi3aH HenocpeaCcTBEHHO C TPAHCMOPTUPYHOLLUM CPeACTBOM.

MarHnTHoe nomne Takoro cenapaTtopa pacnpoctpaHsaeTcs Ha 180° okpyXHocTu Ga-
pabaHa (obeyvanka N3 HeMarHMTHOro maTepuana BpallaeTcs BOKPYr HENOABWMKHOW Mar-
HUTHOW cucTemMbl). PeppoMarHMTHbIE KOMMOHEHTLI, MPUTAHYBLUMECS K GapabaHy, npoxo-
OAT 40 HEMArHUTHOW 30HbI U TaM OTPbLIBAKOTCS OT NOBEPXHOCTN GapabaHa.

BapabaHHbIN cenapaTop ycTaHaBnMBAKT TaK, YTOObI MOTOK OTXO4OB NoCTynan
NN HenocpeacTBeHHO Ha GapabaH (puc. 61, a), unu npoxogun Obl nog 6apabaHom
(puc. 61, 6). nga nosblweHUs apPeKTUBHOCTN cenapaunmn matepuan Kk 6apabaHy noga-
0T TOHKUM Crnoem (Hanpumep, ¢ NOMOLLbI0 BUbponuTaTens).
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Puc. 61 — Cxema ycmaHoeKku bapabaHHO20 Ma2HUMHO20 cernapamopa:
a — c nogadven oTxogoB Ha 6apabaH; 6 — nog 6apabaH; 1 — BubponuTarens;
2 — MarHnTHbIM B6apabaH; 3 — oTcekaTenb (M3 HEMarHMTHOroO MaTepuana);
4 — HeMarHUTHbIW NPOAYKT; 5 — MarHUTHbIN NPOAYKT;
6 — wnbep (M3 HEMArHNTHOrO Matepuana); 7 — NEeHTOYHbIN KOHBENEpP ¢ pudnamm

[MpakTnka nokasbiBaeT, YTO NpU U3BNEYEHUN YEPHBIX METansoB, OCOGEHHO B ro-
nose npouecca cenapauum TbO, BMecte ¢ HAMK B MarHUTHbLIM NPOAYKT nonagatoT no-
CTOPOHHME nNpuMecu (MakynaTypa, TeKCTUMb, NONIMMepHasa NIéHka), No3TOMy B TEXHOMO-
rMYeckon cxeme oba3aTenbHO NpegycMaTpuBaeTCa nepeyncTka MarHUTHOro NpoaykTa B
MarHMTHOM nose Ansa yaaneHus HeMeTannnm4yecknx BKITIOYEHUN.

Hanbonee BbICOKME nNokasaTenu B onepauuu nepevnctkm obecneymBaeTt cenapa-
LUMs B MarHUTHOM Mofe NOABECHOro cenapaTtopa, Ha NeHTe KOTOpPOoro nogaepXusaroT
MarHuTHy nHgykumo 150—-170 mTn (nogaBaemoe HanpsbkeHne — He 6onee 180 B). 3a-
MeHa NoABEeCHOr0 MarHWTHOroO cernapaTtopa Ha MarHUTHbLIA LUKUB CHUXaeT U3BMevYeHue
doeppoMarHMTHbIX KOMNOHEHTOB Ha 10-15 %.

SAeKTponnnamnqecxan cemapanua

AnekmpooduHamuyeckasi cenapauyusi — 3T0 KOMOVHMPOBaHHbLIA MpoLecc mar-
HUTHOro oboralleHnsl, OCHOBaHHbIA Ha UCMOSb30BaHUM Pa3fiMynini B MarHMTHOW BOCMpU-
nmumnBocTM oboraiwiaembix MatepuanoB. O6nactb NPUMEHEHUS — U3BIIEYEHNE U3 NOTOKA
TBEPAbIX OTXOO0B LIBETHbIX METAnsoB, a Takke pasgeneHne UBeTHbIX MeTansoB no Bu-
Aam. MNpenmylecTBeHHasa KPpYNHOCTb M3BriekaeMblX KOMNOHEHTOB 40—50 MMm.

YcmaHoeka Ons1 usesieyeHuUs1 yeemHbIx MemaJsisioe u3 nomoka TbO c nopa-
Yyen maTepuana B 30Hy cenapauuu B obnactb MakcMmanbHOro Bo3gencTeust beryluero
mMarHuTHoro nons (paspabotka CLUA (puc. 62)).

OTxoabl n3 6yHkepa 5 nogarTca Ha KoHBenep 4, KOTOPbIM OHW TPaHCMOPTUPYIOT-
CSl U C NMOMOLLbIO HanpasBnsAoLWeN 2 BBOAATCA B 30HY cenapaumn, rge Ha uBeTHble Me-
Tannbl BO30eNCTBYET MakCUMarnbHbI MOTOK, CO34aBaeMbll UHOYKTOPOM 1, BKNOYaeMbIM
no curHany getektopa 3. B utore copTMpoBKM UBETHbIE MeTansbl nonagatwT B ByHKkep
KOHLeHTpaTa 6 nMbo B ByHKkep NpoMMpoAyKTa 7; BECb OCTanbHOW Matepuan BbIBOAUTCHA
n3 npouecca B Buge xsoctoB 8. Cnegyet OTMETUTb, YTO Bnarogaps Hanpasnswowen 2
MeXaHU4ecKoe OTCKakMBaHue maTepuana oT NOBEPXHOCTU MHOYKTOpa CBOAUTCS K MUHU-
MyMy, 4TO obecrnevmBaeT nnaBHoOe n3MeHeHue Tpaektopum notoka THO n cnocobeTyeT
NOBbLILLIEHUIO U3BIIEYEHNST METaNSOB.
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Puc. 62 — YcmaHoeKa 0nisi useriedeHusi ugemmsbix memaiiios u3z TbO
C 8epmukaribHO yCmaHo8/1eHHbIM cernapamopoM:
1 — vHAayKTOP, 2 — 30Ha cenapaunun, 3 — 4eTeKkTop, 4 — UHAYKTOP, 2 — 30Ha cenapauuu,
3 — peTtekTop, 4 — KoHBewnep, 5 — ByHKep, 6 — OyHKep KOHLIEHTpaTa,
7 — ByHKep NpoMnpoaykTa, 8 — NPOYNn 0TX0n,

Aspocenapanusa

Aapocenapayusi — 370 npouecc oboraleHns B OBUXKYLLENCS ra3oBon (BO3QyLU-
HOW) cpefe, OCHOBaHHbIM Ha UCMOMb30BaHMM Pasfnnymin B NAIOTHOCTU KOMMOHEHTOB U UX
CKOPOCTU BUTAHWUS.

Aspocenapauumio (MHeBMocenapaumio) NpUMEHSIOT Npy oboraweHnn nosiesHbIX
nckonaemblx (yrns, acbecra) m TexHoreHHoro cbipbs (TBO, gpobneHoro anekTpo-
kabenbHOro noma — yganeHume HemeTanIM4yeckmx KOMMOHEHTOB, APOBNEHOro AeMepKy-
PU30BaHHOMO CTEKIO-608 OTpabOoTaHHbIX PTYTHBLIX flaMn, ApYrMx oTxo4oB). Aapocenapa-
umnsa acpbdekTuBHa ons obecnbiMBaHMS MaTtepuanos, BblAeNeHUs TOHKUX KaccoB Kpymn-
HOCTW MpU CYXOM WU3MENbYEHUN CTPOUTEMbHbLIX MaTepuanoB (BO34YLUHbIN cenapatop
paboTaeT B 3aMKHYTOM LIMKIE C annapaToM U3MesibYeHns).

Mpun oboraweHun TBO, aspocenapaumio NPUMEHSIOT ANa pa3geneHns NnoToka oT-
XOOO0B Ha NErKyr n Taxenyw dpakumm (3To0 HeobXxoaAnMMO npeXxae BCEro no yCrnoBuUsM
TEXHONOMMN U3BIMEYEHNA METAssoB), a TakKe ANS BblAENEHNS rOpHoYMX KOMMNOHEHTOB C
LUenbio nocriefyowen TepMmyeckon nepepaboTkm (B MpuUHUMNE BO3MOXHa He TOSMbKO
aHepreTudeckasl yTunmsaums NErknx KOMNOHEHTOB) U AS11 O4YMCTKM OT NpUMecen KoMmno-
cTa, nonyyeHHoro n3 TEO.

Mpwn aspocenapaunn TEO B nérkyo opakumio nepexogaT MakynaTtypa, nonmmep-
Hasi NNeHKa, HEKOTopble TeKCTUITbHbIE KOMMOHEHTbI (B OCHOBHOM CUHTETUYECKME), YNNY-
HbI CMET N npovee. PekomeHayemas KpynHocTb aspocenapauun ThO — 250 mm.

AapocenapaTop (puc. 63) npegHasHayeH Ons pasgeneHna apobrieHbIX OTXOO0B.
3pecb oTxoabl obpabaTtbiBalOTCA B M3Menbuutene 2 ¢ paboymm konecom 3, Bpallato-
lwmmMmca Ha Bany 1. MiamernbYeHHble 0TX0Abl N0AXBaTbIBAKOTCH FOPU3OHTalbHbBIM MOTOKOM
BO3AyXxa.
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Puc. 63 — Aspocenapamop (CLLA) dns copmuposku TEO
8 20pU30HMasIbHOM MMOMokKe 8o3dyxa:
1 — Ban; 2 — npMémHast BOPOHKA; 3 — U3MENbYUUTEND; 4 — BEHTUNATOP; 5 — Tpyba;
6 1 10 — HanpaBngLLne BCTaBkN; 7 N 9 — KOHBeNepsI

Hanbonee taxénble matepmansl (MeTannmyeckme 6aHku, pe3nHa, KaMHU 1 Opy-
roe) nocrtynawT Ha KoHBenep 9, 6onee nerkne (MOKpoe OepeBO, HEMeETanM4eckune
npeameTbl) — Ha KOHBenep 8, npegMeTbl U3 anioMUHUS M NOAOOHLIX MaTepuanoB — Ha
koHBenep 7. MakynaTtypa, TeKCTUIb U NpoYee NoaxBaTbiBAOTCA NOTOKOM BO34yXa W Bbl-
HocATca B TpyOy 5, Kyga [OMOMHUTENbHO BEHTUNATOPOM 4 nogaeTcs BO34yX, Ha-
npaBnsemMbln 3aTemM B TOMKy. [1ns npegoTBpalleHns CMELLMBAHNSA OTXOAO0B MeXOy KOH-
BeriepaMu yCTaHaBNMBAKOTCA pasgenuTenbHble Hanpasnsaowme BctaBkm 6 n 10.

CnenmuaAbHBIE METOAbI CeIlapanmHH

CneumanbHble MeToabl cenapauun npuMeHstoTes ansa BblgeneHma n3 TbO kom-
MOHEHTOB, 3aTPYAHSAIOLWMNX peanm3aunto TeX UM UHbIX TEXHONOMMYECKNX onepauunm o6o-
raweHns oTxofgoB. B 4acTHOCTM, B MPUCYTCTBUUN TEKCTUSBbHBLIX M KPYMHbIX MAEHOYHbIX
KOMMOHEHTOB CYLLECTBEHHO YCMOXHSETCS onepauusi rpoxodeHmst ucxogHolx TEO, npu-
MeHsemasa Anga yganeHust 3 notoka OTXOL4OB KPYMHOKYCKOBbIX KOMMOHEHTOB. HecmoTps
Ha TO, YTO NpWU 3TOM FPOXOYEHME MPOBOAUTCS MO LOCTATOYHO KPYMHOMY Knaccy (kak
npaesuno, 250 nnn 300 mm), oTBepcTMs BapabaHHbIX rPOXOTOB, Kak nokasana poccum-
CKas nNpakTuka, 3abvBaloTCs TEKCTUMNBHBIMU U NMITEHOYHBIMW KOMMOHEHTaMU, 1 annapaThbl
nepecTarT (PYHKUMOHMPOBATb Kak COPTUPYHOLLME YCTPOUCTBA. OTU XXE KOMMOHEHTLI 3a-
TPyAHsAOT paboTy aspocenapatopoB. Kpome Toro, TEKCTUNbHbIE KOMMOHEHTbI HEFATUBHO
CKa3sblBalOTCHA Ha TEXHOMOMMYEeCcKOM npouecce aanbHenwen nepepabotkm TBO, Hanpu-
mep npu pepmeHTaumm B bnobapabaHax (obpasoBaHne NpobOK M3 TEKCTUNA, XOTA Ana-
meTp 6apabaHa cocTaBnseT YeTbipe MeTpa).

B cBA3n Cc 9TMM KparHe akTyarnbHa TexHorormyeckas 3agadya CBOEBPEMEHHOro
BblaeneHns n3 notoka TbO KOMNOHEHTOB, 3aTPYAHAOLWMX UX cenapaumio U ganbHen-
Ly nepepaboTky.

AnnapaTtbl C 3axBaTblBalOWMMN AfIEMEHTAMM (KPHoYbs, WTbIpK, WTUETLI) Hanbo-
rniee nNepcrnekTMBHbI Cpeau PasfvyHbIX TUMOB cenapaTopoB-TEKCTUNneoTaenutenen. Yc-
TaHoBKa koMnaHun «CopanH YekkmHn» (Atanusa (puc. 64) npegHasHayeHa ans Bblgene-
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HUs n3 TbO TeKCTUNbHbIX KOMMOHEHTOB. E€ paboTta ocHOBaHa Ha NPOYEChLIBAHUN OBU-
XYLUMXCA MO KOHTEMHepy 8 oTxogoB 1 C nomollbko Bpawakueroca 6apabaHa 2 ¢
KproubsiMu 3 (HanpasneHnsa OBMXKEHUsST KOHBenepa 1 BpaweHus 6apabaHa coBnagator).

5

Puc. 64 — Cxema ycmaHo8Ku 01151 8bi0esnieHuUsi u3 TBO mekcmuribHbIX U M1EHOYHbIX
KOMMOHEHMO8, ucrionb3yruwel epawarowiuticss bapabaH ¢ KproYbsIMU:
1 — otxoabl, 2 — 6apabaH, 3 — kptoubsa GapabaHa, 4 — Tpyba, 5 — BeHTUNATOP,
6 — UMKIIOH, 7 — nuTaTenb, 8 — KoHBenep

3arHyTble Kptoubsl Bpallarollerocss 6apabaHa norpyxatTcsl B TpaHCMNOPTUPYEMbIE
koHBeriepom TBO, 3axBaTbiBalOT TEKCTUNbHBLIE M NMNEHOYHbLIE KOMMOHEHTLI, NOAHUMAIOT
NX K OTBEPCTUIO BCacbiBaloLleln TpyGbl 4, MO KOTOPOM OTXOAbl TPAHCMOPTUPYHOTCS B LU-
KNoH 6 (pa3pexeHne co3aaéTcs C NOMOLLBI0 BEHTUNATOPA) C Pa3rpy30yHbIM NuTaTenem
7. OTpaboTaHHbI BO34YX AOMONHUTENBHO UNbTPYETCS.

AHAaAH3 TEXHOAOTHYECKHX CXEM cemapamHHu

O6oraweHne TBO nmeeT cBoto cneunduky B BolbOpe Kak NpoueccoB, Tak U an-
napatoB. [axe npouecchl, MAEHTUYHbIE ANs Apyrnx o6bekToB oboralleHusi, NpUMeHu-
TenbHO K TBEO xapakTepusyroTcsi CBOMM PEXUMOM, UMEKT OTNMYUTENbHbIE AeTann U
ocobeHHOCTU. B TO e BpeMsi HEeKOTOpble YCTPOMUCTBa M TEXHOMOrMyeckne npuemsl, Uc-
nonb3yemble npu oboraweHun TBO, moryT GbITb NPUMEHEHbLI Npu oborawleHnn UCKo-
naemMoro NpMpoa4HOro marepuana.

Uuncno oboratutenbHbIX onepauvi, UX BUA U NOCneaoBaTenbHOCTb B TEXHOMOIM-
YECKON Cxeme 3aBUCAT OT MOPAONOrMYECKOro U rpaHynomeTpudeckoro coctasa TbO, nx
BMNaXHOCTW, ONpeaensaTca 3agadyamMm COPTUPOBKU B KaOOM KOHKPETHOM Ccryyae U 3a-
KOHOMepHOCTSIMM 0b6oraLLeHns CbipbeBbIX MaTepManos.

CpaBHeHne 1 BbIDOp TeXHOMorM4ecknx cxem coptnpoBkn TBO no kputepuanbHon
OUEHKe 3aTpyOHeEHbI, TaK Kak He BCE CXEMbl MMEIOT OQNHAKOBOE LieNieBoe Ha3Ha4YeHne u He
B PaBHOW CTEMEHWN y4MTbIBAOT 3aKOHOMEPHOCTM 0BOraLLleHNs CbipbeBbIX MaTeEpPMaros.

B 3apybexHon npakTtuke coptnposka TbO Hambonee yacto Ha4YMHaeTcHa ¢ onepa-
UMM FPOXOYEHMS; OTAENbHbIE KMacChl KPYNHOCTU 3TOM onepauumn oborawiatTcs pas-
AEeNbHO TeM UIMM UHBIM METOOOM, YTO B UTOre faeT Oonpeneri€HHbIN TEXHONOrMYEeCKMI
a(hpeKkT (NoBbILLEHME U3BIIEYEHUS, YNCTOTbI pasgerneHnd). Ho, oTedeCTBEeHHbIN OnbIT
NnokasblBaeT, YTO ycTaHOBKa GapabaHHOro rpoxota B Havarne npouecca Heuenecoobpas-
Ha, TaKk Kak ero OoTBEpPCTUSA 3abMBalOTCA TEKCTUMNbHLIMUA U BRAXHbIMW KOMMOHEHTaMM
(npakTnka MockoBckoro cneusasoga Ne 1, NpoMbILLIEHHbIE UCMBITAHUA rPOXOTa B YCO-
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Busix MuHckoro mycoponepepabatbiBatollero 3aBoga), YT0 OTMeYaeTcs M Npu rpoXo-
4yeHun ncxogHolx TBO no knaccy 70-100 mm Ha 3aBogax PpaHuum 1 Lsenuapun.

Hwxe paccmoTpeHbl 1 NpoaHanu3nMpoBaHbl TEXHOMOIMYECKME CXEMbI cenapauum
TBO, pa3paboTaHHble BeAyWwMMN 3apyOekHbIMM KOMMNAHMSAMW U Halledwme npaktude-
CKO€e NMpMMEeHeHne Ha 3aBoAax B PasfnUYHbIX CTpaHax.

TexHonozu4yeckasi cxema copmupoeku TbO komnaHuu «Orfa» (Lleetyapus)
npuBedeHa Ha puc. 65. TexHonornsa copTMpPoBKM NO 3TON cxeme oTpaboTaHa B LBenua-
PUN Ha SKCNEPUMEHTArIbHOM 3aBOAE NMPOM3BOAUTENBHOCTLIO YeTbipe T/4 M NpodaHa B
yeTblpe CTpaHbl — ANOHMIO (rge yke NOCTPOEeH OMbITHbIA 3aBoA), Mcnanuwo, Yexmo un
Monbwy. TexHonorna 6bina npeanoxeHa lNMpaButensctBy MockBbl Onsi pelleHus npo-
onembl nepepabotkn TEO. MNMpumepHas cToumocTb 06opyaoBaHUA Ans CopTUPOBKM 35
MIH gonn. (npom3BoauTensHocTb 250 Thic. T/rog).

B naHHon TexHonorum nepepabotka THO ocyliecTsnseTcsa ToNbKO MeTogamun ce-
napauuu, 6e3 Mcnonb3oBaHUsA Kakmx-nnbo uHbix MetogoB. CosgaHue 3pdEKTUBHON
OTEYECTBEHHON TEXHOMOIMN COPTUPOBKU CIIOXHbIX MO coctaBy poccuncknx TBO npea-
nofiaraeT y4€T crefyroLmx NOoXeHUN:

1. bes pasgenenus notoka TEO Ha NErkyo n THKENYO (ppakummn n3BrneveHme n3
TBO uBETHbIX MeTansoB 3aTpy4HEHO: LIBETHOM METANSoONOM «3anyTbiBaeTCA» B JEMKMUX
koMrnoHeHTax TEO u ero TpygHO BbIAENUTL B CAMOCTOSATESbHbBIA MPOAYKT; NO 3TOW Xe Npu-
YMHE HEBO3MOXXHO 06ECneynTb BbICOKYHO CTEMNEHb U3BMEYEHNSA YEPHOrO METanNsonoMa;

2. Haubonee KkpyrnHble KOMMOHEHTbI YEPHOrO MeTansoniomMa, a Takke TEeKCTUMb-
Hbl€ KOMMOHEHTbI OOMMKHblI ObiTb M3BMEYEHbl B Hayane npouecca, YTO MO3BONMUT Hau-
nyydwmm obpasom peanunsoBaTb aspocenapaumto ons pasgenexdms TbO Ha gee dpakumm
(ymeHbLUEHME MOTOKa MaTepuana, yaapHOM Harpy3ku Ha annapaTtbl, NpeoTBpalleHne
3abvBaHua 1 npoyee);

3. CoctaB TBO nocrne BblgeneHns KpynHoro MetansionioMa TEKCTUMbHbLIX U Mo-
nMMepHbIX MaTepunanoB 65m3ok kK TBO eBponencknx ctpaH, B CBSA3M C YEM MPUHLMNK-
anbHO BO3MOXXHO NPUMEHEHNE onepaunmn rpoxodeHust B 6apabaHHOM rpoxoTe;

4. Heobxoonmo BBECTM oOnepauuio AOU3BIIEYEHUS YEPHLIX MeTannoB nocne
yaaneHna na TbO nérkon dpakunun, NOCKOMNbKY UX Hanuyne B NOTOKe 3aTpyAHSET npu-
MEHEHME ANEKTPOANHAMMNYECKOW cenapaumm;

5. CnenyeT BBECTM NEPEYMCTHYIO cenapaumio KONMEKTUBHOTO MarHUTHOrO KOH-
LeHTpaTa ans obecneyeHns COOTBETCTBMS COLAEPXXaHUSA MeTarnsa B roTOBOM NMpoAyKTe
AENCTBYIOLNM CTaH4apTaMm;

6. [omkHbl ObITb yaaneHbl oTpaboTaHHble anekTpobaTapenkn n3 oboralléHHbIX
dpakumin, Hanpaensaembix Ha 06paboTKy;

7. ®pakuma TBO, naywasa Ha TepmoobpaboTky, AosKHa OblTb oboralleHa ropto-
YMMKW KOMMOHEHTaMM NPU MakKCMMasribHO BO3MOXHOM yAaneHuu BpeaHblX 1 GannacTHbIX
KOMMOHEHTOB; XenaTenbHO Takke obecneunTb NOACYLLKY NErkon dpakumm;

8. [JomkHa ObiTb obecrneyeHa NO BO3MOXHOCTM MOHOCMOMHAA nogada Ma-
Tepuana B NpoLecc COPTUPOBKN.

TexHonozu4yeckasi cxema copmupoeku TBO, paspabomaHHassi e BUBPe
(no3dHee BHUUpecypcocbepexeHusi, HbiHe HULIMYPO), ocHOBHble onepauumn KoTo-
pon oTpaboTaHbl Ha notoke THO npu nNpomnsBoauTenbHOCTN 15 T/4, NnpuBegeHa Ha pwc.
66. OnpenenéHHasn nocneaoBaTenbHOCTL Oonepauui, NPUMEHEHNE OpUTMHanbHbIX anna-
paToB M TEXHOSTIOrMYECKNX PEXMMOB, HE NMEIOLLMX aHaroroB 3a pybexxom, ucrnonb3oBa-
HWe NPOrpecCMBHbIX ANIEMEHTOB 3apybexHbIX pa3paboTok obecneynBatoT BbICOKYHO 3dh-
GEKTMBHOCTb U HAOQEXHOCTb 3TON POCCUNCKOWN TEXHOSOMUN.
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Puc. 65 — TexHonornyeckas cxema coptupokm TBO komnaHumn «Orfax (Lsenuapns)

121



B paHHOM cxeme, B OoTnuyne OT 3apybeXHblX, TpaaWLUMOHHOMY TPOXOYEHUHO
NpeaLwecTByOT [ABe onepauMm — MarHUMTHasg cenapauus n yaarneHue n3 rnoTtoka Tek-
CTUNBHbBIX N KPYMHbIX NAIEHOYHBLIX KOMMOHEHTOB, OCYLEeCTBNAeMble B annapaTte Opuru-
HanbHOW KOHCTPYKUMW (B 3TOM annapate NpouCXoauT TakkKe pbiXNeHne maTepuana) u
onTUMU3UpYoLMe nocnegyrolee rpoxodeHme no knaccy 250 mm. Btopoe otnuyme ote-
YECTBEHHOW TEXHONOrMM — perynmpoBaHne ocHoBHoro notoka THO (Bbixog 65 — 70%
MCXOQHOro) C MOMOLLbLIO BO3OYLWHOW cenapaumun, 4To No3BosiseT ONTUMU3MPOBaTb MNO-
crnegyrowue onepaumm COPTUPOBKM, YNyYLINTb CaHUTAPHO-TUrMEHNYECKNE YCIOBUA pa-
00ThI (ge3ogopaums n obecnbiiMBaHME) U NOACYLLMTL KOMMOHEHTbI NIErKOn dopakuunm.
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Puc. 66 — TexHonozau4eckas cxema copmuposku TEO (paspabomaHa e BUIBPe)

BkntoyeHne B TEXHOMOrMYECKyd CxeMy onepaunin gpobrneHnst KpynHbIX opakuun
TBO obycnoeneHo TpeboBaHnaMM nocneaywwmx nepenenos nepepabotkn. Tak, opo6-
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neHuve obs3aTeribHO NpWY UCMOSIb30BAHUN CXUMaHUS B KUMSLWEM CNoe UM TEXHOMOormm
rasudumkauumn, Torga Kak npy CrioeBoM CXuraHum gpobrieHme oTxodoB He Tpebyetcs.
Bbibop pexumoB, obecrneymBaroLmMx CENeKTMBHOCTb ODOoralleHns 1 NofnHOTY u3Breye-
HUA, 6asnpyeTca Ha OCTUXKEHMN MaKCUManbHOW 3dEKTUBHOCTM Cenapaunmn B Kaxaom
oboraTtutensHOM onepaumm Kak COCTaBHOW YacTu €4UHON TEXHOMOMNM.

Hwmxe copmynunpoBaHbl NPUHUUMBLI NOCTPOEHUA TEXHOMOMMYECKOM CXEMbI cena-
pauun TBO n obbegmMHeHNs OTAENbHbIX Onepaumn B eguHY TEXHOMOMMIO:

> BblOeneHne B Havane npouecca KOMMNOHEHTOB, 3aTPyOHSAIOLWMX NOCHeayHoLLyo
cenapaumio (KpynHOKYCKOBbIE U BOFIOKHUCTbIE KOMMOHEHTbI, JTOM YEPHbIX METansnoB);

» MUHMMM3AUNA KONMYeCcTBa OTXOA0B AN ApobneHus;

» pasgenbHas cenapaums NErkon n THKeNon pakuunm;

» BO3MOXHOCTb PEryfimpoBaHMA MacCOBOro MNOTOKa OTXOAOB (perynupoBaHue
BbIX04a NErkom n TSHKENOW hpakumin C MOMOLLLI0 aspocenapaummn);

» HanpasneHue Ha aspocenapaumio U ANeKTPoANHAMUYECKYIO cenapauuio dpak-
unm TBO KpynHOCTbO — 250 MM;

» Haubornee noOMHOe BblAeneHne 4YEpPHbIX MeTansfoB nepeq ANeKTpoAuHa-
MWYECKOW cenapauuen;

» MakcMmanbHO BO3MOXHOE yaaneHwe 6annacTtHbiX U 3KOMOrMYeckn OnacHbIX
KOMMNOHEHTOB M3 pakunmn TBO, Hanpasnsemon Ha TepmMoobpaboTKy (MpyM Makcumarnb-
HOM oboraLleHn 3TON PpaKLMM rOPYNMM KOMNOHEHTaMN).

Hanbonee nonHoe u cenektneHoe pasgeneHve TbO Ha KOMMNOHEHTbI JOCTUraeT-
CH NPU MOHOCIOMHOM Nofaye ux K COpTUPYLWNM annapaTtam 1 yCTporucTBam, Korga oT-
AenbHble KOMMOHEHTLI HEe NepeKkpbIBaloT APYr Apyra U HaXOAATCS B pa3beANHEHHOM CO-
ctosaHun. MoHocCnonHasa nogada OTXOAOB B Mpouecc cenapaumm obecneynmBaeTcs ux
pasgeneHnem Ha NErkyro 1 TSHKENY pakumMm U CTyneH4YaTbiM yBeriM4yeHnemM CKOpoCTu
notoka TBO nepepn kaxxgon nocneytowlen onepaumen oboralieHmsi No Xoay TEXHONOMu-
YecKoro npovecca.

Taknm o06pasom, MOXHO BbIOENUTb TPY MPUHUMNNANBHO pasHbIX noaxoda K Mo-
CTPOEHMIO TEXHONOrMYEeCKon cxemMbl copTupoku THO:

1. NocTpoeHne TEXHONOMMYECKOM CXeMbl NO TUMY pyaHoOro oboralleHus: goeene-
HWe maTepmana go KpynHoctn — 10 MM, ero cyuika (40 NATM NPOLEHTOB Briaru) u nocne-
aywuwas pasgenbHas cenapauma y3kux Kracco KpyrnHoctu (1 mm, —3+1 mm, +3 Mm) C
NPMMEHEHMEM MarHUTHOM cenapauun, aspocenapauuun, anekTpocenapauum m BUbpo-
BO3YLUHOW cenapaunn; B UTore COPTUPOBKM NOSTy4aloT ABa roTOBbIX NPOAYKTa (YEPHbIE
N uBeTHble MeTannbl — BbIxo 4 %) n Tpu nonynpoaykta (bymara, nnéHka, TeKCTunb —
BbIxoa 45 %; nnactmacca, pe3nHa, 4epeBo — Bbixoq 3 %; CTEKNo, kKepamuka, KaMHU —
Bbixog 13 %);

2. MNpoxoyeHune ncxoaHslx TBO no knaccam 150-250 mm (pexe no knaccam 100 u
400 mm) c pasgenbHbiM oboralleHneM pasHbIX KnaccoB KPYMHOCTU METogaMm MarHuT-
HOW cenapauuun, rpoXoYeHns, aspocenapauum, 3neKTpoanHaMmMyeckon cenapauumn (npu
HeobXxoQMMOCTM BKMOYAOT onepaumm ApobrieHns 1 pyYHOW COPTUPOBKN KPYMHbIX opak-
UMM OTXOAOB); NONe3Has NpoayKuMsi — YEpPHbIE U LUBETHble MeTannbl, NonynpoayKTbl —
roptoyas n buopasnaraemas ppakumm;

3. MNMoarotoBka TBEO Kk onepaunn rpoxoyeHus (BblaeneHne 4YEpHbIX MeTarnsos,
KPYMHbIX BOMOKHUCTBIX U MAEHOYHbIX KOMMOHEHTOB), rPOXoyeHne no knaccy 250 mm ¢
nocnegosaTtenbHbIM ODoralleHneM HWXHEro kKrnacca metogamu aspocenapauumn (pery-
nnpyeT ocHoBHon notok TEO; Bbixoa 65—70 % UCXOOHOr0), MarHUTHOW U ANEKTPOANHA-
MUYECKOM cenapauuun, rpoxoyeHust no knaccy 60—100 mm (npyM HEOBXOOMMOCTU BKIIHO-
yaroTcsa onepaumn gpobneHusa dpakumm +250 MM 1 anekTpocenapawmm nNérkom gpakumm
ObITOBbLIX OTXOA0B — pasferneHne MakynaTtypbl U NONMMMEPHOW NMEHKW); noresHas npo-
AYKUNSA — YEPHbIE M LUBETHbIE MeTansbl (BO3MOXHO MONyvYeHMe MakynaTypbl U nonmmep-
HOW NSIEHKK), NONYNPOAYKTbI — roptodasi u buopasnaraemas dpakumm.

123



OCHOBBI YIPAaBAEHHSI TBEPABIMH OBITOBBIMH OTXOAaMH

YnpaeneHue TBO — 3TO TEXHOMOrMYECKMN NPOLLECC, BKIOYAKOLWNA CUCTEMHO
CBsi3aHHble Mexay cobon onepaumm nx cbopa, yaaneHnsa (TpaHCnopTUpPOBaHUS), COpTU-
POBKW, NepepaboTku, yTUnmM3aumm 1 3aXOpOHEHUS.

OcHoBHasa 3agjava co3gaHusi NPOrpeccuBHOM MOLENW ynpasneHus oTxogamun —
CHWXXEHME KONMMYecTBa 3axopaHMBaeMbIX OTXOA0B 3a CHET MX BOBMEYEHUS B COPTUPOB-
Ky, nepepaboTky 1 yTunusaumio ¢ HaMeHbLIMMW 3aTpaTaMn U IKONOTMYECKUM PUCKOM
NpakTUYEeCKNX OENCTBUN.

B cooOTBETCTBMM C MMPOBbLIM OMbITOM OCHOBY YMNpaBreHNa O0TXO4aMu COCTaBMSOT
ABa 6a30BbIX NpuHUUMNa: 1) npobnemy oTxo40B pellaeT CybbeKT, NpUYacTHbIN K 0bpaso-
BaHMIO OTXOAOB; 2) 3arpsi3HUTENb NNaTuT.

Heobxoanmoe ycnosme peanusaumm 3TUX NPUHLMMNOB B XU3Hb — aKTUBHOE W LUK-
pokomacliTabHoe y4vacTue rocygapctesa B ynpasreHum otxogamu (onbiT cTpaH EC,
Weenyapuun, AnoHnn n apyrux), B NPOTUBHOM criydae npobnema oTXo4o0B He peluaeTcs
(onbiT cTtpan CHIN). KomnnekcHo pewaTb NpobrnemMy 0TXOA40B Kak B3anMOCBS3aHHYH KO-
F10r0-3KOHOMMYECKYH U TEXHOSOMMYECKY0 Npobnemy no3BonsieT MMEHHO Hay4YHO 0GocC-
HOBaHHasA rocydapCTBEHHas NONUTUKA, pernameHTupyoLwWwasa npuoputeT nepepaboTkn u
yTUAn3aumm oTXo40B Hag UX 3aXOPOHEHMEM Ha OCHOBE peanu3aunm nepapxmdeckomn no-
cnegoBaTenbHOCTM 0OpaLleHns ¢ OTX04aMu:

1. CeoeBpemeHHOe BblaeneHne n3 TbO pecypcoB, NpUrogHbIX A BTOPUYHOIO
MCNONb30BaHUS;

2. BoBneueHne BTOPUYHbLIX PECYPCOB B XO3ANCTBEHHbIN 060POT;

3. lNNepepaboTka ocTaTOYHbLIX NOCIE BblAeNeHNa BTOPCbIPbS OTXOO0B C yTUNn3a-
LMen NX aHepreTMYyeckoro NoTeHumana — ¢ HauMeHbLUMMW 3aTpaTaMy U 3KOSTOrMYECKUM
PUCKOM;

4. 3axopoHeHMe OCTaTOYHbIX OTXOAO0B.

B nTore cywiecTtBeHHO COKpaLLaeTCsl KONMYeCcTBO 3axopaHMBaeMblX OTXOO0B (puC.
67). B cooTBeTCTBUM C TEHAEHUMSIMUA Pa3BUTUSE MUPOBOW NPaKTMKX ON1S1 KOMMIEKCHOro
ncnonb3osaHna TBO n cokpalleHnsa KonuyecTBa 3axopaHMBaeMbIX OTXOAOB Heobxoam-
MO co3aTb pas3BUTY MHOYCTPUIO BTOPCLIPbs HA ©a3e opraHM3aumm cenekTuBHoOro cbo-
pa uUeHHbIXx KomnoHeHToB THO, co3gaTth v pasBuMBaTb CUCTEMY CheuUMann3npoBaHHbIX
NPOM3BOACTB MO COPTUPOBKE, TEPMUYECKON N BUoTepMmuyeckon nepepaboTke OTXOAOB,
no nepepaboTke BTOPChIPbSI.

OtnnuntenbHas ocobeHHOCTb — Ha Bcex ctagusix obpaweHna ¢ TBO mncnonbay-
eTca cenapauusi, U3MEeHSALWAass Ka4eCTBEHHbIN U KONMUYECTBEHHbLIN COCTAB OTXOAOB U
ONTUMM3UPYIOLLLAs COMNPSPKEHHbIE MPOon3BoACTBa. A(PEPEKTUBHOCTDL ynpaBfieHuss nodon
CUCTEMOW CYLLECTBEHHO MOBbLILAETCH MPU PEerynMpoBaHnn BXOASLWMNX B CUCTEMY MOTO-
KOB, (POPMUPYEMbBIX C MOMOLLIbIO COPTUPOBKM.

HocTumxeHne BbICOKMX pe3ynbTaTtoB obecneumBaeT cTpaTernsa ynpaesnexHus TBO
MO KpUTEPUAM pecypcochbepexeHns n akonorndeckon 6esonacHoCTu.

CornacHo kputeputo pecypcocbepexeHns, TpebyeTca NonyyYnTb Takoe copepxa-
HWe LEeHHbIX KOMMOHEHTOB B WMCXOAHOM Cbipb€ Ha cTagum cbopa OTX040B, KOTOpoe
obecneunt MakCcMMarnbHbIN BbIXOA NOME3HON NPOAYKLMM Ha CTagumn copTMpoBku. lNMpak-
TMYECKN 3Ta 3aflaya pellaeTca Ha OCHOBE CO3[aHusA cUCTeMbl cenekTnsHoro cbopa TEO
— pasgenbHoro cbopa TexX MM UHbIX KOMMNOHEHTOB MM (PpaKkLMi OTXOA0B C LENblo UX
nocrneayrowien obpaboTkm onTumanbHbIM MeTogoMm. B Beaywmx ctpaHax EC cucrtema
CenekTuBHOro cbopa LeHHbIX KomnoHeHToB TBO obecneunBaeT BbiXxoa BTOPCbIpbSA 45—
60 % obuiero konuyectsa obpasyrowmxca TEO. [OCTUrHYTbIN YPOBEHb MUPOBOW MpakK-
TMKM NOKa3blBaeT, YTO rnaBHbI 3PdeKT B peweHnn npobrnembl TBO cBA3aH ¢ UX BO-
BrieYeHneM BO BTOPMYHOE MaTepmnanbHOe UCNOMb30BaHNE.
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Puc. 67 — Xapakmepucmuka COCMOSIHUSI cUCMeMbl CaHUMapHOU 04UCMKU 20p0008
8 cmpaHax Espocoro3a (peweHue rpobnems TBO, daHHble Eurostat-2005)

BoliaeneHne n3 TbO UeHHbIX KOMMOHEHTOB AN MOBTOPHOrO MCMNONb30BaHUSA OCY-
LLleCTBNSETCHa B MecTax ux obpasoBaHus — A0 CKNagvMpoBaHWA Ha MonuvroHe unn obes-
BpeXMBaHUA Ha cneuobbekTe. [NpoayKThl pasaensHoro cbopa, B KOTOPbIX COCpeaoToYe-
HO BONbLLOE KONMYECTBO He3arpA3HEHHbIX, NIErko U3BreKkaeMblX LEHHbIX KOMMNOHEHTOB,
NOABEPrarTCs «40BOAKEY» HA cneumnaribHbIX COPTUPOBOYHbBIX KOMMMEKCax NnpenmMyLecT-
BEHHO MeTO4aMWu PYYHOW COPTUPOBKM Ha NeHTe TUXOXOOHOro KOHBenepa, YCTaHOBMEH-
HOro B kabuHe C ycnoBusiMn Tpyda MNOBbILEHHON KOMGOPTHOCTM (MblienofaBrieHune,
KOHOMUMOHMPOBaHWE  BO3yXa, XOpollee  OCBelleHWe, aBTOHOMHOE  3Hepro-
obecneyeHne). Ha COpTUMPOBOYHOM KOMMIIEKCE OCYLLECTBSETCSA TakkKe MOAroToBKa
BTOPCbIPbS K AanbHenwen nepepaboTtke (nakeTuposaHue, bpukeTnpoBaHue, cknagmpo-
BaHWe, LeHTpann3oBaHHbIN CObIT).

B ctpaHax EC B Ka4ecTBe BTOPCbIPbS TPAAULMOHHO MUCMNONb3YT MakynaTtypy, nnacT-
MaccCbl, CTEKMNO, MeTasnsbl; NOCTOSAHHO pacLUMPSAETCa nepeyveHb NPOAYyKUMM, Bbillealen us
ynotpebnenns 1 nognexawen noBTOPHOMY WMCMONb3OBaHMIO U nepepaboTke B KadecTBe
BTOPUYHbIX MaTepuarnbHbiX pecypcoB (BMP) (anekTpuyeckne n aneKkTpoHHbIe Npnbopsbl, Tapa
N yNakoBKa, akKyMynsaTopbl U LWMHbI U Apyroe). 34ech peyb NAET O CaHKLMOHMPOBAHHbIX MpPo-
rpammax COpTUPOBKM OTXOAO0B. [JeATeNnbHOCTb CTAapbEBLLMKOB — 3TO HECAHKLMOHNPOBAHHOE
nssneyeHne n3 TBO LEHHbIX KOMMOHEHTOB C LEeNbo UX NOCMeayowen npogaxu unm mc-
nonb3oBaHus (Ha cTagum cbopa OTXOL40B UM UX 3aXOPOHEHUS).

CornacHo KpuTepuio aKosiormyeckon 6esonacHocTn, cenekTmBHomMy cbopy noane-
XaT He TOSbKO LIEHHbIE, HO N OMAaCHbIE KOMMOHEHTbI BbITOBbLIX 0TX0A0B (0TpaboTaHHbIE
BGaTapenkm, TEPMOMETPbI, MAaHOMETPbI, PTYTHbIE Nammbl, OCTaTKN KpacuTenem mn npo-
yee). Bbixog cneumduyecknx onacHbix komnoHeHToB TBO cocTaBnseT Okono OgHoro
npoueHTa obLero Konuyectsa MyHUUUNanNbHbIX OTXOA0B.
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B ntore B eBponenckom ropoae obpasyercs HECKONMbKO NOTOKOB OTXO40B — BTOP-
Cbipbsl, CNeungrUYecknx onacHbIX KOMMNOHEHTOB U OCTATOYHbIX OTXOAOB. Y KaXaoro rno-
TOKa CBOW NyTb, CBOW MeTod obpaboTku. NokasaTteneH 6anaHc NOTOKOB 0Txo4o0B B [ep-
MaHuK (B %): NOBTOPHOE Mcnonb3oBaHne — 60, cxuraHne — 25 , 3axopoHeHume — 15.

B poccuinckmx ropogax ynpasneHne TBO cBoguTca K opraHnsaumm KOHTEMHEPHO-
ro cbopa OTX04OB N NX CBOEBPEMEHHOrO yaaneHus n3 mect obpasosaHus. Npobnema
MUHMMM3ALMM KONNYECTBA OTXOAOB, HanpaBnsieMblX Ha 06bekTbl X 0OpaboTkn 1 3axo-
POHEHUS, He peluaeTcs (B YaCTHOCTM, U3 CXeMbl YNpaBfieHUs Bbinana onepaumsi cop-
TmpoBkn TBO 1 BblaeneHnss pecypcoB, NPUroaHbIX ANst AaNbHEWLEro NCNonb30BaHus,
YTO He ygoBreTBopseT TpeboBaHNAM pecypcocbepexeHms U CaHUTapHOW OYUCTKU To-
poAda Cc HaMmeHblnMK 3aTtpatamun). B ropoge obpasyetcsa oanH notok TEO (Bce oTxoabl
cobuvpaloT «B OAHY Ky4y»). [Mpn aTOM He genaeTcsa pa3nuuus, Kyaa 3TOT NOTOK Hanpas-
NSATb — HA 3aXOPOHEHWe, COPTUPOBKY UNN CXKUraHne. He yunTbiBaeTCsl U reTepOreHHbINn
coctaB TEO, npencraBnsawowmx cobon CMeCb pasnU4YHbIX MO CBOMCTBaM, KPYNMHOCTU U
CTeneHn onacHoCTU KomnoHeHToB. Ecnn Becb notok TBO nogBepraeTcs 3aXOPOHEHUIO,
NpoMCXoauT NoTepsi BTOPCbIpbA (yrnyckaeTca npubbinib OT BO3MOXHOW peanusaunn LieH-
HbIX KOMMOHEHTOB), COKpaLlaeTCcsl CPOK CryObl OObeKTa 3axOpPOHEHUd, yxydllaeTcs
JKorormyeckas cutyauus, yBenmunBaroTca pacxogbl Ha TpaHcnoptuposaHne TEO. Ecnu
BeCb NoTok TBO noaBepraeTcs CXUraHuio, Takke NPOUCXOAUT NoTepsl BTOPCbIPbSA, UC-
KYCCTBEHHO yBenuuMBaeTCcs (MpakTU4ecku BOBOE) NPOU3BOAUTENBHOCTb 3aBOAA, BO3-
pacTalT KanuTanbHble 3aTpaTbl U 3KONOrm4yeckast onacHoCTb.

Ecnun pyyHon copTMpoBKe noaBepraeTcsi BCA obpasyowascs HenoarotoBneHHas
macca TBO, Bbixoq BTOpCbIpbst cocTaBnsieT Bcero 5 — 8 % (pegko 10-15 %), 4to He no-
KpblBaeT (M1 egBa MOKPbIBAET) 3KCMNIyaTalUMOHHbIE 3aTpaThl; KPOMe TOro, pyyYHas cop-
TMpoBKa Bcen obpasyowenca maccel TBO akonornveckn yuwepbHa (aHTUcaHuTapus,
BTOPCbIpbE 3arpsA3HeHO). B MMpoBOM NpakTuKe «rpsAsHbii» MyCcOp He MOABEpPrarT pyu-
HOW COPTUPOBKE, BPYYHYHO COPTUPYIOT TONbKO BTOPCLIpbE. PGPEKTUBHOCTL cenapauum,
Xapaktepuayemasi U3Bfie4eHMeM Ha COPTUPOBOYHON YCTAHOBKE LIEHHBIX KOMMOHEHTOB U
cebeCToMMOCTbLI0 Mony4aeMon NpoayKUMK, CYLLEeCTBEHHO 3aBUCUT OT KavyecTBa MCXOn-
HOr0 TEXHOIEHHOrO CbIPbsi (B YAaCTHOCTU, OT COAEPXKAHNS B HEM MONE3HbIX KOMMNOHEHTOB
N 3arpsA3HAIOLNX NPUMECEN).

B mMupoBoi npaktuke pelleHne npobrembl OTXOAOB B XXWUULLHO-KOMMYHasIbHOM
cektope (C y4ETOM COBpPEMEHHbLIX TpeboBaHUM pecypco- u aHeprocbepexeHns) pac-
CMaTpMBAaETCs Kak OOMH M3 NPUOPUTETHLIX BUOOB CEPBUCHON AEATENbHOCTU. TexHomno-
rMYecKMin NpPoLLecC OKasaHUs HaceneHuno ycnyr B cdpepe caHMTapHOW OYMUCTKM ropoda oT
TBO no cyTn, CNyXUT OOHOM M3 CUCTEM €ero xusHeobecneveHunsa. He crnyyanHo B cTpa-
Hax EC WMpoKo NpakTUKyeTcs 9KOHOMUYECKOe CTUMYIMpPOBaHNe OeATeNnbHOCTU B cihepe
obpalleHns ¢ oTxogamm (NbroTHOE KpeauToBaHWe, HanoroBble fbroTbl U Npo4yee). [Byx-
aTanHbIn noaxoq — HeobxoaMmoe ycroBue obecneyeHns MUHUMU3auun 3aTpaT Ha pe-
weHwe npobnembl THO.

lNepebiti aman — 6a3oBas ocHoBa peleHus npobnembl TBO ¢ y4éTtom coBpe-
MEHHbIX TpeDOOBaHWNN 3KONOrMnN, 3KOHOMUKK, PECYPCO- U 3HEeprocobepexeHns — co3gaHme
cucteMbl pasgenbHoro cbopa kak anemeHTa ynpasnenus TbO.

B ctpaHax EC B mecTtax obpasoBaHusi OTXOL0B €CTb pasfesibHbl NOKOMMOHEHT-
HbI1 c6Op BTOPChIPbA, KOraa Hesarps3HeHHast MakynaTypa, ynakoBoYHasa Tapa, CTeKno,
nnacTMaccsl, MeTtannbl cobupatoTcs otaensHo. Npu co3gaHun oTedeCTBEHHOW CUCTEMBI
pasgenbHoro cbopa crneagyeT ydnTbiBaTb HEOOCTATKU 3apybeXHOW MpakTUKW: rpoMo3g-
KOCTb TPaHCMOPTHOW CUCTEMbl AOCTaBKU BTOPCbLIPbS Ha COPTUPOBOYHbLIE KOMIMIIEKCHI
(paspenbHoOe TpaHCNOPTMPOBaHME KaXK4oro Buaa BTOPCbIpbs), HeyaobcTBO Ana Hacene-
HUS (Ha KyXHE HY>XHO MMEeTb NATb — LeCTb EMKOCTEN ANA NOKOMMOHEHTHOro cbopa BTOp-
Cblpbsi), OTHOCUTENbHAA CMOXHOCTb MOKOMMOHEHTHOro cbopa (TPyAHO COPUEHTMPO-
BaTbCS, B KAKOW U3 NATU-LLIECTU NakeToOB NOMeLLaTb JAaHHbIA KOMMOHEHT).
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MexaHunyecknin NepeHoc B POCCUNCKYO NpakTUKy ynpasneHns ThO MnpoBbIx JOC-
TxXeHnn 6e3 nx agantaumm K KOHKPETHbIM YCNOBUAM U ONTUMU3ALUN HEOOMYCTUM.

3a ocHoBy criegyeT bpaTb (puc. 68) He TakTuKy pasgenbHoro cbopa, a NPUHUMNbI
ynpasneHus TBO no kputeputo pecypcocobepexeHns:

1. Y4éT konmyectBa OTXOOOB M UX PECYPCHOro MOTeHLMana BO B3aMMOCBSA3M C
3KOHOMWKOWM U SKOJOTUNEN;

2. Peanusauma Bcex 9nemMeHTOB YynpaBnsemon cuctembl (cbop, TpaHc-
nopTMpOBaHWE, COPTUPOBKa, nepepaboTka, yTuUnusauus, 3axXOpPOHEHUe) C y4ETOM Co-
AepXaHns B 0TXogax Nosie3HbiX Af1si NOBTOPHOIO MCMOSb30BaHMS CbliPbEeBbIX KOMMOHEH-
TOB W BPeAHbIX AN1S OKpYyXXatoLen cpebl BELLECTB;

3. LleHTpanuaoBaHHOE ynpaBrneHne noTokaMmm OTXOAOB N BTOPCbIPbs (HA ypOBHE
MyHULMNanbHbIX 06pa3oBaHuii);

4. TloBbiweHne 3PPEKTUBHOCTU IKOHOMUYECKON MOMUTUKMA B YacTu CO34aHUSA
TEXHONOornyecknx 06 LEKTOB ANd paunoHanbHON COpTUPOBKN 1 nepepaboTkn THO;

5. ToBblWweHMe OTBETCTBEHHOCTN MyHULMNAbHbIX 06pa3oBaHMii N HaceneHus 3a
KayecTBO cpefbl obuTaHus (CokpalleHne MOTOKOB OTXOAOB Ha 3axXOpOHeHue, audde-
peHUMpOBaHHasa nnaTta 3a paccopTUpOBaHHbIE U OCTaTOYHble OTXOAbl, 06OCHOBAHHOE
dopmupoBaHue Tapuda).

TBEPIBIE Bbf TOBBIE OTXOZIbI

100 %
$75 % 25 %b
JKHAOH CEKTOP KOMMEPYECKHE OTXO/bI
(omxodst mazasuros,
@ puIHKOS, YyupexcoeHuil)
KOHTEHHEPHBIH CEOP
é}so % f}lz % 3 "i}
MYCOP BTOPCBIPEE  ITVHETHBI [TPHEMA
BTOPHYHOI'O ChIPbS
YV HACEAEHHS {}

0

COPTHPOBOYHBIH KOMIIAEKC

YYACTOK YYACTOK
KOMITAKTHPOBAHHS O XBOCTSI v g COPTHPOBKH
KOMITAK THPOBAHHE COPTHPOBKA o
[+)
70 % G (} 930 % BYOPHYHOE
CBIPBE
3AXOPOHEHHE

Puc. 68 — OnmumarnbHas cxema ynpaesneHus TbO Ha amare pecypcocbepexxeHusi

B poccunckux ycnoBusx npeanoyvtuteneH nogpakumoHHbIi cOop BTOPCbIPbA Y
HaceneHnsa N B HEXUIOM CEKTOpPE. YJyacTne HaceneHus ceoantcs K pasgenenuto TbO Ha
KyXHe Ha OBa nakeTa — ANns BTOPCbIPbS («YUCTbIN MycOp») U ANs1 OCTaTOYHbIX OTXO40B
(«rpsisHbIi Mycop»). B nakeT «ansa BTOpPCbIpbS» COOMPAIOTCH He3arpsi3HEHHble Maky-
natypa, ctekno, MIT®-OyTbiNkn, NONUITUNEHOBAsA MNMNEHKa, antMUHMEBbLIE BaHKM w©
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npoyee. [NakeT ¢ BTOPCbIPpbEM OTMPaBMAAETCH B KOHTENHEP «4NA BTOPCbIPbSA», OCTaTOu-
Hble OTXOoA4bl (KFPSA3HbBIN MyCOp») — B MycoponpoBoA. MpvHumMn «genvm Ha aBa» 3Hayu-
TenbHO ynpoulaeT BCO cuctemy obpalleHunst ¢ oTxogamm, cbop BTOPCbIpbS Y HaceneHus
N TPaHCNOPTUPOBAHME OTXOO0B.

[ns npuéma, copTMpPOBKM NO BMAAM U NOATOTOBKWU K AanbHeunwen nepepabdoTtke
«KOINMEKTUBHO» COOpPaHHOro BTOPCbIPbS HEOOXOAWMbI COBPEMEHHbIE KOMMMEKChl MO
copTnpoBke n komnaktuposaHuio THO. bes cosgaHus Takmx KOMMNekcoB MacwTabHoe
BblgeneHne u3 TbO pecypcoB, NPUrogHbIX A5 BTOPUYHOrO UCMOMb30BaHUSA, OCyLLe-
CTBUTb Henb3da. Hy)XHO Takke MMeTb B BMAY, YTO NepepaboTynkm He NpuHUMaloT B pac-
CbINHOM BMAe MakynaTtypy, nnactMmaccy, Metannbl U gpyrne matepuansl, TpebyeTtcs mx
nakeTupoBaHue n BpmkeTnpoBaHue. AT onepaunmn SOMKHbI NPOBOANTLCA KOMMEKCHO.

Ha copTMpOBOYHLIN KOMMNMEKC TakKe AOSMKHbI HanpaBnATbCA OTXO4bl HEXWUIIOro
CekTopa ropofa (XKuriom n HEXUIion cekTopbl ropoda 0bCrnyKnMBarTCA pasHbiIMU MyCOpPO-
BO3amu). BTopcbipbe, BblAENEHHOE B KOMMMeKce, JocTtaBnseTcs Ha nepepaboTky no-
Tpebutenem:

» MakynaTtypa — B pybepomaHoe npon3BoAcTBO, B NPOM3BOACTBO KapTOHA, KO-
BaTbl 1 Byrop4aTomn Tapsbl;

» YépHble N UBeTHble MeTansbl — B NepensiaBky;

» CTeKno — B NPOU3BOACTBO CTPOUTENbHbLIX MaTepuanos, CTEKNOU3AENNN;

» nnacTtmaccbhl — B NOfy4YeHNe perpaHynsta, B NpOM3BOACTBO U3AeNun Tuna ve-
penuubl, B NPOM3BOACTBO BOSIOKHA U ApYyroe.

B pape cnyyaeB B cocTaBe COPTUPOBOYHbLIX KOMMIEKCOB BO3MOXHO CO3[aHue
NPOM3BOACTBEHHbIX Y4aCTKOB MO nepepaboTke BTOPCbIPbS, HO 3TO MOXET UCKYCCTBEHHO
cy3nTb cepy cbbiTa NpogyKumMm (ecnm NOSIBUTCA CNPOC Ha Apyrve BUAbl NPOAYKLNN).

Peanusauna macwtabHon nporpammbl pecypcocbepexeHnsa npu peleHun npo-
6nembl TBO — BaxXHeNLWLNI pe3epB MOBbLILLEHNS SKOHOMUYECKON 3PEKTUBHOCTN CUCTE-
Mbl CaHUTAPHOW O4YNCTKM Kak nogoTtpacnum XXKX B MyHUUMNanbHbIX 06pasoBaHUsaX U ro-
poaax Poccuu. LleneBas 3agada nporpaMmbl — CHUXKEHME KONMYEeCcTBa 3axOpaHMBaeMbIX
TBO Ha 40-50 % npu ogHOBPEMEHHOM CO34aHUN NPUBLINBLHOM NHOYCTPUN BTOPCHIPbA U
CHWXEHUM TPaHCNOPTHLIX pacxoaosB Ha yaaneHue TBO. CoumnarnbHbI acnekT nporpam-
Mbl — MOBbILLIEHME Ka4yecTBa cpefbl 0bUTaHus, NpeaocTaBneHne HoBbIX paboymx MecT.

Bmopol aman — BOBNeYeHWE B KOMMMEKCHYO nepepaboTKy OCTaTOYHbIX OTXO-
noB (Bbixog 50—60 %) c npuMeHeHneM MPOrpecCcMBHbLIX TEXHOMNOMNN, B TOM Yucre Tep-
MUYECKMX (C dHepreTUYecKon ytunmnsaumen colpbsl). Llenesasa 3agada atoro atana — co-
KpallieHne macchl 3axopaHmBaeMbix oTxoaoB 00 10—20 % mMcxogHoro n Bbixon Ha eBpo-
NENCKUM YPOBEHb.

[nsa aToro Heob6xoanmo:

» MeXaHu3npoBaTb COPTUPOBKY OTXOAOB C BblAENEHWEM LIEHHbIX KOMMNOHEHTOB
(B OCHOBHOM METanmnoB 1, BO3MOXHO, NMULLEBON dopakumm) u roptoden dpakumm ons uc-
nonb3oBaHus B kKayectBe BAP;

» peanu3oBaTb TEPMUYECKYD nepepaboTky roptoden dpakumm C  Uc-
nonb3oBaHMeM npouecca rasngukauum (ocobeHHo ons ropogos ¢ HaceneHnem go 500
TbIC. XXUTENEN) UM CNOEBOr0 CKUraHNS Ha NepeTanknBarowmx peLléTkax.

Ha atom atane npubbinb OT peanu3aumy nonesHon nNpoaykuuun, rnaBHbiM obpa-
30M 3HEpPrnn, He NOKpbIBAET JKCMIyaTauMOHHbIE PacXodbl M AKOHOMUYECKNE U3LEPXKKU
KOMMEHCUPYIOTCA BbICOKOW nraton 3a npuém ThO (Ha MOCKOBCKUX MYCOPOCKMraroLmnx
3aBojax — OKOro 2 TbiC. py0./T CXuraembix OTXOA0B, Ha eBponenckux — go 200 gonn./T).
MupoBas npakTuka U TeHOEeHLUMU pa3BUTUSA ydoeamTenbHO AoKasbiBakT, YTO HEOBX0aUMO
co3gatb cucteMy obpalieHus ¢ oTxodamu, TO €CTb UCMNONb30BaTb KOMOMHAUMOHHbIE
TexHornornyeckue pelleHus, paccmatpmas TBO kak TEXHOreHHOEe ChIpb€ CIIOXHOro Op-
raHOMMHepanbHOro cocTaea.

Tepmunyeckas nepepabotka TBO, Kak 1 nx pasgenbHbii cOop 1 COpTUPOBKA, — CO-
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CTaBHble YacTu peLleHns Npobnembl KOMMYHarbHbIX OTXO40B.

CornacHo ogHOMYy M3 OCHOBOMOMarawLWwmx NPUHUUMNOB, BbiTEKAOWNX U3 TEHOEH-
LA pasBnTUA MMPOBOW NPAKTUKN M 30paBOro CMbicna, BHeAPEHNE OOPOroCTOALMNX Tep-
MUYECKMX TEXHOMOMMIN LienecoobpasHo Nub NpU AOCTMXKEHUN CUCTEMOW CaHUTAPHON
OYUCTKM ropoda TakoW CTyMNeHUM pasBUTUSA, KOrga BblAeNeHne BTOPUYHbLIX PECYPCOB U
crneumduyecknx onacHbIX KOMMOHEHTOB AOCTUrHET MakcumyMa. Kak nokasbiBaeT aHa-
nmns, Tepmunyeckan nepepabotka TBEO pasBuTta B CTpaHax, OTNNYAOLMXCA BbICOKMM
YPOBHEM CeNeKTUBHOro cbopa BTOPChIPbS.

OKOHOMMYHbBIA M 3KOMOTMMYHLIN BapuaHT pasgenbHoro cbopa BTOPCbIPbS Yy Hace-
NeHns N peanua3auum nporpammbel pecypcocbepexeHus paspabotaH B Poccun (peanu-
3aumsa psiga nocnegosaTeribHO-NapannesibHbIX A4eNCTBUN):

1. OpraHusaunsa pasbacHUTENbHOM paboTbl Cpean HaceneHusi — NOoBbILWEHWE OT-
BETCTBEHHOCTM 3a Ka4eCTBO cpeabl 00MTaHUs, pasBuUTME NOHUMAHNA BaXXHOCTU U HeOb-
xoanumocTtu pasgenbHoro cbopa TBO, hopMmMpoBaHUE 3KONOrMYECKOrO CO3HAHWUA y Mto-
Aen n obLLEeCTBEHHOroO MHEHUS B 3TON cdepe, pa3bsiCHEHME NpPaBU COPTUPOBKK;

2. OpraHusauusa akTMBHOrO yvacTusa Hacenenusa B pasgenbHom cbope TBO no
NPUHUMNY «4efMM Ha ABa» — Ha BTOPCbIPbE U OCTaTO4YHble OTXOAbl (COBpaHHOe BTOPChI-
pbe BbIHOCUTCS B CMELIKOHTENHEP, TO eCTb TpebyeTcs TONbKO OAMH KOHTENHEpPA);

3. YcTtaHoBKa B yAOOHbIX MecTax HeobXOAMMOro 4ucrna CrneLKOHTEMHEepPOB AONs
cobpaHHbIX opakuUnin BTOPCbIPbS;

4. CosgaHue COBPEMEHHbIX KOMMMEKCOB MO COPTUPOBKE WM KOMMAKTUPOBAHMIO
TBO (ans npuéma cobpaHHOro y HaceneHnsa BTOPCbIPbS U OTXOAOB HEXWUIIOro cekTopa,
NX COPTMPOBKM MO BUAAM W NOArOTOBKW K AanbHeunwen nepepaboTke); KOMMMeKebl cTa-
HOBATCS LeHTpamu, 06begMHAIWMMN BCIO CUCTEMY pa3fenbHoro coopa;

5. OpraHusauus LeHTpanM3oBaHHOrO yrnpasrieHUs NOTOKaMu OTXO40B U BTOPChbI-
pbs (C NocnegyowmMm HanpaBneHNEM KaXKaoro notoka Ha nepepaboTKy onTUManbHbIM
MEeTOAO0M); NPWU 3TOM XUITON N HEXMIOW CEKTOPbl OBCNYXMBAKOTCA pa3HbIMU MYCOPOBO-
3amu (pasgernbHbli cbop);

6. CosgaHune NyHKTOB A4 NnaTHOro BTOPCbIpbs (MOOMBHbBIX U CTALMOHAPHbIX);

7. CospgaHve TexHonapka ansi nepepaboTkM BTOPCbIPbS.

lMepepaboTka — 3TO KOHEYHasd TexHorormyeckaa onepaums B oblien cxeme
yrnpaBreHmsa oTxogamu, n eé pesyrnbTtaTtbl BO MHOrOM 3aBUCAT OT 3(PEKTUBHOCTU Kax-
OOV npejLlecTBytoLen onepaunmnm — cbopa, TpaHCNOPTMPOBAHWUSA, COPTUPOBKM, MOAro-
TOBKW OTXOA0B K nepepaboTtke. Ha ctagum cbopa n yganeHusa TbO onpegenstoTcs ad-
GEeKTUBHOCTL U 6e30MacHOCTb KX AarnbHenwen nepepaboTkm U 3aXOpOHEHUS.

Mpn pelieHnn BONPOCOB ONTUMM3AUMU CUCTEMbI YNpPaBNeHUA KOMMYHanbHbIMU
oTXo4amu Ha ctagum ux cbopa u yganeHus B KayecTBe KpUTepus onTMManbHOCTU crie-
ayeT npuHuMaTtb cteneHb ytunusauum TBO (konmMyecTBO OTXOAOB, BbIAENEHHbIX AN
BTOPUYHOrO MUCMNOSb30BaHUS Ha OCHOBE WX pasfesibHoro cbopa B XWUIOM U HEXUSIOM
cekTopax ropoga v COpTUPOBKM OTXOO0B, OBOralleHHbIX NOfe3HbIMU KOMMNOHEHTaMN) U
3aTtpaTtbl Ha cbop 1 TpaHcnopTupoBaHue THO (3KOHOMUYECKME KPUTEPUN).

[MocTeneHHbIn nepexoq OT MOSIMFOHHOIO 3aXOPOHEHMSI K KOMIMIEKCHOW nepepa-
BGoTKE CNY>XMT OCHOBHOW TeHAeHuuen peweHus npobnembl TEO B MMPOBOWN MNpakTuKe.
BosneyeHne TBO B npoMbIWSieHHYO nepepaboTky BO MHOrOM CHUMaeT MpoTuBopeYne
Mexay ropogom, rge obpasyetca 60nblIOe KONMYECTBO OTXOOO0B, M NMPUropoaoM, rae
0OTX0Abl JOMXKHbI OblTb pasMmeLLeHbI.

YTHAH3ALIHA OTXO0A0B IIAACTMACC

PocT gobbium npupogHoro rasa n HeTH, a Takke 6OMbLLION CNPOC Ha HUX B cdhe-
pax MPOMbILLSIEHHOCTM U BbITOBLIX YCNYr NPUBESIM K PE3KOMY MOBbLILLEHNIO NPON3BOACTBA
n3genuin 3 niacTtmacce 1, COOTBETCTBEHHO, K YBEMUYEHUIO OTXOA0B.
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lMnacmmaccbl — 3TO MaTepuarnbl Ha OCHOBE NMPUPOAHbLIX UM CUHTETUYECKUX MNO-
nMMepoB, cnocobHble Nog BNUSAHMEM HarpeBaHus 1 gaBneHns opmoBaTbCsa B U3genus
CNOXXHOW KOHUrypauum 1 3atem YCTONYMBO COXPaHATb NpUAaHHY0 hopmy.

B 3aBMCMMOCTM OT TEXHOMNOrMYECKOro mpouecca NpovM3BOACTBA, MPUMEHSEMOrO
HaMoONHUTENS U cBA3yloLWwero (CMonbl) pasnuyaroT nracTMaccbl KOMNO3UUMOHHBIE, CROU-
CTbl€ N NNUTbIE, @ N0 NPUPOAE NMPUMEHAEMON CMOJSbI -- TEPMOPEAKTUBHbBIE N TepMona-
cTnyHble. ocnegHee nmeeT 6onNbLIOE 3HAYEHUE ANS yTUnmM3auum nnactMaccoBbIX OT-
X0O0B.

[MnacTtmacchl ewweé OTHOCUTENBHO Masio UCMOMb3YTCA Kak BTOPUYHOE CbIpbE. JTO
o0bACHSETCSA, Npexae BCEero, MHOroobpasmem TMMNOB NilacTMaceC M BbiMyCKaeMbIX U3 HUX
n3gennin, a Takke CINOXHOCTbKO COCTaBa, YTO 3aTpyaHsIeT COPTUPOBKY U nepepaboTky
NnacTMacCoBbIX OTXO4O0B, 0COBEHHO ObiTOBbIX. Mexay Tem BbiMyCK BCEBO3MOXHbLIX U3-
Aenvin n3 nnactmacc nocTosiHHO yBeNnuYnBaeTcs.

Cxema cneunannanpoBaHHON Neyn AN CKUraHus NNaBAWMXCHA OTXOO0B MpuBeE-
AeHa Ha puc. 69. TBépable oTX0Abl B BUAE KYCKOB MNOAAlOT Ha peLuéTKy. YacTb BbICOKO-
TemnepaTypHbIX NPOAYKTOB MOJSIHOrO CropaHusd, NnoslydeHHbIX npu 6apboTaxkHOM cxura-
HUW B BaHHE, HanNpaBnslT HaL CII0EM OTXOAO0B, a APYry YacTb — NOA CrOWN.
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Puc. 69 — Cxema crieyuanu3upogaHHoU ne4vu 05151 CXXuaaHus rnnassauuxcss omxooos:
1 — kamepa nnaBneHuns: 2 — peLléTka; 3 — CTeHKa Kamepbl NaBreHns:
4 — CTeHKa Kamepbl cropaHus; 5 — bapboTaxHas BaHHa: 6 — KaMepa CropaHus;
7 — nogaya BTOPUYHOro Bo3ayxa; 8 — Tpyba ans nogayv nepBUYHOro BO3ayxa;
9 — BepTuKanbHbIN KaHan; 10 — pacnnas; 11 — BaHHa pacnnasa

Bcnencterne He3HAUMTENBHOMO CoAepKaHMs KMcnopoaa B 3TUX NPOAYKTaxX OTXOAbI
B CINoe He ropsT, a Nuwb nnaBsTcs. PacnnaBneHHble O0TXoAbl B BUAE Kanemnb U CTpyW
nonagarT HABCTPEeYy NMOTOKY BbICOKOTEMMNEPATYPHbIX MPOAYKTOB MOJTHOTO CropaHusi, Mno-
AaBaeMbIX Mof CrowW, U neperpeBatoTcs. PacnnaeneHHble oTxodbl cobuparTcss nop,
cnoem u noctynatT Ha B6apboTaxHoe cxuraHme. Haxoasauwmecs nog cnoem u Ha 6apbo-
TaXHOM CXWraHUW pacnnaBfieHHble U neperpeTble 0TXoAbl 06pa3yroT OOWMA YypoBEHb
pacnnaea. Npu 6apboTaXXHOM CXXuUraHuUM Yepes pacniae 0TXxo4oB M3 naTpybka nogatoT
NepBUYHbIA OKMCNUTENb. MpPoONCXoanNT ropeHne pacnnaBfieHHbIX OTXOA4O0B Haf CNoeM B
NOTOKE BTOPWYHOIO BO3Ayxa C 0Opa3oBaHWMEM BbICOKOTEMMEPATYPHbIX NPOAYKTOB MOJI-
HOrO CropaHusi, KOTopble pa3genslTcs Ha ABa MOTOKa M HanpaBnsTCA — OAWH Hafg
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cnoem TBEpAblX 0TX0A0B, APYrov — No4 CroW, Nponyckas 3TOT NOTOK Haf NMOBEPXHOCTLIO
pacnnasa.

COOTHOLLIEHNE MOTOKOB MPOAYKTOB MOJSIHOrO CropaHusi Perynumpyetcs YpOBHEM
pacnnasa. [py yBenMYeHUn KonmnyecTBa pacniaBneHHbIX 0TXOA0B MoA CIOEM YPOBEHb
pacnnasa NogHWMAaeTcsl, U Nnowaab cevYeHus Ans Npoxoda NpoaykToB MOJIHOro cropa-
HUS yMeHbluaeTcsl. B pe3ynbrate ymeHblLUaeTcsi KONMYEeCcTBO TEMMOThl, NepegaBaemMoi
Ha MnnaBrieHne OTXOAOB, U KONMMYECTBO pacnaBa; YPOBEHb €ro Nnod Croem MoHMXaeTcs
N COOTBETCTBEHHO U3MEHSIETCSI COOTHOLLEHME NMOTOKOB BbICOKOTEMMNEPATYPHbLIX NPOAYK-
TOB MOMTHOIO CropaHusi.

IInpoan3 H rasHPHKAIIHA OTXOAOB

Muponuns npeactaenseT cobor NpoLecc pasnoXeHNs OpraHUYecknx CoeanHeHumn
nos OEeNCTBMEM BbICOKMX TeMMepaTyp Npu OTCYTCTBUM UMM HEZOCTaTKe Kucropoga. Xa-
paKkTepu3yeTcsi NpoTekaHWeM peakuui B3aMMOOEWCTBUS W YNIOTHEHUS OCTaTOYHbIX
dparMeHTOB, MCXOOHbIX MOSEKYS, B pe3ynbTaTe Yero NpoMCXoauT pacLuensieHne opra-
HUYECKON MaccCbl, peKoMBUHauMa NpPoaYyKTOB pacluensieHnsa ¢ nonyyeHnem TepMoanHa-
MUYECKN CTabunbHbIX BELLECTB: TBEPAOro ocTaTka, CMonbl, rasa. NpumeHss TepMuH
«MMPONM3» K TepMUYEecKoMy npeobpas3oBaHMO OpraHMYecKkoro maTepwuana, nogpasyme-
BaeTCs He TONbKO ero pacnag, Ho U CMHTE3 HOBbIX MPOAYKTOB.

C caHMTapHON TOYKM 3peHus npouecc nuponu3a obnagaeT nydwMMy nokasarte-
NsIMM MO CPaBHEHWIO CO CxuraHneM. KonmyecTBO OTXOOALIMX ra3oB, NOABEpPraeMbixX
0O4YMNCTKE, HAMHOrO MeHbLLUE, YeM MpU CXKXUraHnm oTxodoB, 06bEM TBEPAOro ocraTtka, Mo-
Ny4aemMoro rno CxeMe BbICOKOTEMMNEPATYPHOrO MNUPONM3a, MOXET OblTb 3HAYUTENbHO
yMeHbLUeH. TBEPAbIA OCTAaTOK MOXHO MCMOSb30BaTh UNN B MPOMbILLUNIEHHOCTN (Caxa, ak-
TUBMPOBAHHbLIA Yronb). TakuMm oOpa3om, HEKOTOpbIE CXEMbl MMPONM3a OTXOLO0B MOryT
ObITb 6€30TX0AHBLIMN.

B HacToswee Bpems nssectHo 6onee 50 cuctem no nNMponusy OTXO4OB, OTNM-
YaroLwmxca apyr oT Apyra BUAOM UCXOOHOrO Cbipbsi (OTXOAOB), TeMNepaTypor npouecca
N KOHCTPYKTMBHBIMW PELLIEHUAMWN TEXHOMOIMYECKON CXEMbI NepepaboTKM Chipbs.

BbicokoTeMmnepaTypHbI NMPONM3 MO CPaBHEHWUIO C APYrMMUM MeTO4aMu UMEET psig
NPEeNMyLLECTB:

» npuv HEM NOET Bonee MHTEHCMBHOE NpeobpasoBaHNE UCXOAHOMO NPOAYKTA;

» CKOpPOCTb peakumi Bo3pacTaeT C 9KCMOHEHUManbHbIM yBENNYEHNEM TeMnepa-
Typbl, B TO BpEMS Kak TENoBble NOTEPU BO3pACTaOT IMHENHO;

> yYBEnu4MBaeTCs BPEMS TEMNMOBOro BO3LENCTBUSA HA OTXOAbI;

» npowucxoaut 6onee NonHbl BbIXOA NeTy4Mx NPOAYKTOB;

» COKpallaeTcs KONMYeCTBO OCTaTka Nocre OKOHYaHus npouecca.

Mpumepom HM3KOTEMNEPATYPHOro NUPONMN3a MOXET ChyXuUTb paspaboTaHHbIN
dupmon «MoHcaHTo» (CLLUA) Mmemod mepmuyeckol obpabomku mycopa JlaHO2apo,
KOTOPbIN OCYLLIECTBNSAETCHA BO BpaLLaloLencsa nevn npn He4OCTaTtoMHOM OOCTYNe KUCIo-
poAa, Npy 3TOM YacTb roprYNX cocTaBnsowmx cropaet (puc. 70).

[locTaBneHHble Ha YCTaHOBKY MPOM3BOAUTENbHOCTLIO 35 T/CyT OTX0Abl NO ABYM
Bnbpoxenobam HanpaensTcs B ApoOunKy, a 3ateM B OyHKep, OTKyAa MX MOXHO He-
NpepbIBHO NogaBaTb BO BpallalLylocs nedb. JdTa neyvb U3HyTpu pyTepoBaHa oOrHe-
CTOMKMM MaTepuariom M yCTaHOBfEeHa C HebGOonbWMM HaknoHoMm, Bnarogaps Yemy us-
MenbYEeHHbIE OTXOAbl B HEW Nerko nepemeLLarTcs, Npu 3TOM 4acTb FOpPHYMX COCTaB-
NSAWKMX cropaer.

OTxogbl, nognexawimMe nMponuay, OBWMXKYTCS MPOTUBOTOKOM MO OTHOLUEHUIO K
oborpeBatomm raszam. lNpouecc aHOOTEPMUYECKUI, U ANSA €ro OCYLLECTBNEHNA NOABO-
ANTCS OONONHUTENBbHOE TONNMBO.
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B ammocdrepy

Puc. 70 — TexHonozu4eckas cxema JlaHO2ap0:

1 — npuémHbIn ByHkep; 2 — gpobunka rpyboro apobnenns; 3 — GyHkep aAna opobnéHbIx
OTX0A0B: 4 — BpawjarLasca neyb (peaktop); 5 — wnakoBas BaHHA; 6 — MarHUTHbIN
cenapaTop; 7 — KaMepa CXuraHus rasa; 8 — naporeHepartop; 9 — ckpybbep:

10 — gbimococ; 11 — gbimoBas Tpyba; 12 — oumcTKka Boabl

OcTaTok OT cropaHusa TBEpPAbIX OTXOA0B NonagaeT B HAXOASALLYKOCS B KOHLE Neyun
BaHHY ANSA raweHus, NnMTaeMylo BOAOW U3 YCTaHOBKM AN OYMCTKM OTXOAALLMX rasoB.
3aTtem wnak HanpaBnsAeTcs Ha proTaLMOHHYI0 YCTAaHOBKY, NMOCIE KOTOPOW OTAENEHHbIe
nerkme KOMMOHEHTbl B BUAE YroNbHOrO LWflamMa BbITEKAKT, CrylalnTca n punbTpytoTCs
nepen BbIBO30M, TOr4a Kak TSXKEmNble COCTaBHbIE YAacTX MOCTYNalOT HA MarHUTHbIN cena-
patop. OcBOBOXAEHHbIM OT Xenesa OCTaToK nNpeacTaBnsaeT cobon CcTekno-coaepxallee
TemMHoe BellecTBo. OTxogsLmMe OT Meyn rasbl MOSIHOCTBI CropaltT B KamMepe C OrHe-
yrNOpHOM (pyTEPOBKOW, B KOTOPYIO MOAAETCHA BO34yX. Tenno Mcnonb3yetca Ans npouns-
BoACTBa napa. a3 nonagaet B ckpybbep, a oTTyaa Yepes AbiMoBYO Tpyby BbibpackiBa-
eTcs B aTMocgepy.

YIIPABAEHHE OTXOOAMH AECO3ATOTOBKH H AJEPEBOOBPABOTKH
Pu3HIECKHE OCHOBBI OHO3HEPreTHKH

Brnomacca obpasyeTcsa B pesynbrate Xu3HegeaTenbHOCTU PacTEHNUN, XXUBOTHbIX U
APYrMx XuBblX opraHn3mMmoB. buomacca — aTto martepuan GMonorn4yeckoro Npoucxoxae-
HWSA, 3a UCKNKYEHNneM MaTepuana B reoniorm4ecknx nopopax, CTaBLIero MckonaembiMm.
Ecnn 6uomaccy paccMoTpeTb C NO3MUUKN €€ UCMONb30BaHUS Kak TOMnnBea, TO NPUMEHS-
eTCcsl TeEpPMUH «BMOTONNMBOY. DHEprusi, nonyyaemasa u3 Guotonnuea, HasbliBaeTcs OMo-
3Heprmen.

CornacHo wBeackomy ctaHgapty SS18106 6uotonnmeo pasgensieTca Ha NAaTb rpynmn:

. [lpeBecHoe TonNnMBO — CbIpbE€ M3 neca 6e3 xmmmyeckon o6paboTku.

ArpapHoe TonnMBO — UMEET CENTbCKOXO3ANCTBEHHOE NPOUCXOXOEHME.
BuoTonnmeo M3 0TX040B — NPOM3BOANTCS M3 OPraHNYEeCcKoro Mycopa.
TopdgsiHoe ToNMBO — Npomn3BoAUTCS 13 Topda.

. Wénokn — noBoYHbIN NPOAYKT Lenniono3Ho-6yMaxkHOM NpogyKumn.
BuoaHeprna onpegenseTtcs Kak aHeprus u3 Guomacchl unm Topda.

TepMuH «BrnoaHepreTMka» MoOXeT UMETb U MHOE 3HAYeHUe; a UMEHHO — Kak 06-

GEFAERES
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nacTb 3HaHUM O NpoLeccax Npeobpa3oBaHNSA 3HEPTUM B XKUBbLIX OpPraHn3mMax.

OHeprus Buomacchl 4PEBECHOrO NPOUCXOXOEHNST UCNONBb3YETCs Ans BblpaboTku Te-
MOBOM M 3NEKTPUYECKON SHEPrNM AN NPON3BOACTBEHHONO U KOMMYHanbHOro notpebne-
HUS U gpyrnx uenen. Konnyectso aHeprum, NpomsBeaEHHON, NOTPeONEHHON, NepesaHHON,
He3aBMCMMO OT e€ hopMbl (TENNOTa, SNEKTPUYECTBO, CBET, MEXaHNYECKasa SHEPrust), n3me-
psieTca B MexayHapogHon cucteme eamHul namepexHnn (CU) ogHon eamHuuen, kotopas
Ha3bIBaETCs [KOYMb, COKpalleHHoe 0bo3HaveHne — k. Mctopuyeckn cnoxmnmce Tpagu-
LN MCNONMb30BaHNA U OPYrNX €4MHUL M3MEPEHMS KonudecTBa aHeprun. B Poccun ansa ms-
MEPEHNsT KONM4YecTBa TeNnoThbl 4O HACTOSILLEro BPEMEHM NCMONb3YeTCA Kanopusa n eé npo-
N3BOAHbIE KPaTHbIE AECATON B TPETLEN, LLECTON N OPYIUX CTEMEHSIX.

OHepreTHYeCKHE PeCypChl MHPOBBIX A€COB

INeca 3emnu npubnmxérHHo 3aHmnmarot 3870 ra (tabn. 10) nnmn 30 % noBepxHOCTU
cywwn. lNMpeobnagarowasa YacTb — 3TO eCTeCcTBeHHble feca. JlecHble nnaHTauum 3aHuma-
0T OKOSO MSATU NPOLIEHTOB NecHon nnowaaun. Tponuyeckue n cybTponmyeckue neca co-
cTaBnsaoT 56 % necoB B Mupe, B TO BPEMS KaK YMEpPEHHbIE N apKTuyeckue neca — 44 %.
PacnpeaeneHne pecypcoB NecoB No KOHTUHEHTaM npeacTasneHo B Tabn. 11.

Tabnuua 10
lNnowadu muposbix necos
Mnowaab NecHble Mnowaab
Mnowagb, necosB nnaHTa- necoB Ha
Mnpa. ra | Mnpa. % umm, Aywy HaceneHus,
ra MnpAa. ra ra/yen.
Adpuka 2978 649 21,8 8 0,8
Asus 3084 547 17,8 115 0,2
EBpona 2259 1039 46,0 32 1,4
CesepHas v LleHTpanb- 2136 549 257 5 11
Has AMmepuka
OkeaHus 849 197 23,3 3 6,6
KOxxHas Amepuka 1754 885 50,5 10 2,6
Mwup 13063 3869 29,6 171 0,6

CerogHs nnowagb Necos, NPUXOASLAACA Ha OyLy HAceneHust MeHsaeTcsa ot 6,6
ra/qen. B Okeanuun go 0,2 ra/yen. B Asuu, B EBpone, B cpegHeM, aTa BENMYMHa CoCTaB-
nqaet 1,4, a B ckaHAMHABCKUX cTpaHax — 3,4 ra/yen. OyeBNOHO NOTEHUMANbHLIN BKNag
N1eCOB B 3HEPreTuKy CUNbHO OTNMYaeTcsa AN pasnuyHbiX permoHoB. CUNbHO OTNNYaloT-
CS M YyCnoBMsl AOCTYNa K NIECHbIM pecypcaMm, YTO OCOBEHHO CKa3blBAaeTCSA Ha BO3MOXHO-
CTM NPOM3BOACTBA OPEBECHOrO TOMMMBA C YNyuYlEHHbIMU NOTPEOUTENBCKMMN CBONCT-
BaMW.

CymmapHbin 06bEM apeBecHOM Buomacchl Hag 3€MHOW NOBEPXHOCTLIO, onpeae-
NéHHbIN ansa 166 ctpaH, To ecTb Ansa 99 % obuwen nnowaan necos, oueHnBaeTcs B 420
Mnp4. T. 3HaunTernbHas YacTb PeCcypcoB ApeBecHon Bnomacchl cocpegoTodeHa B HOx-
Ho Amepuke u npubnusntensHo 27 % npuxoautca Ha bpasunuio. Ha gonto Poccum
npuxoauTcst okono 22 %. CpeaHeMupoBoe 3HadeHue coctasnsieT 100 m*/ra unm 109
T/ra. B oueHkax ®AO npuHATa cpegHasa NNOTHOCTb XMBOW ApeBecuHbl 1,09 /M3, Ons
ycnosun Poccum nnoTHOCTb CBEXeCPYyOreHHON ApeBECUHbI NPUHUMAIOT, B 3aBUCMMOCTH
oT nopogbl, 0,8 — 0,9 T/m°.
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Tabnuya 11
Pecypcbl muposbix rnecos

Mnowanb O61bem gpeBecHoOM Tpesectan 6uomacea
necos, 6unomacchil

MIpA. ra m°/ra MIpA. M T/ra mnpa. T
Adpuka 649 72 46 109 70
Asnga 547 63 34 82 44
EBpona 1039 112 116 59 61
CeBepHas 1 LieHTpanb- 549 123 67 95 52
Has AmMepuKa
OkeaHus 197 55 10 64 12
KOxxHas Amepuka 885 125 HO 203 179
Mwip 3869 100 386 109 421

MmobBanbHoe NpoM3BOACTBO 4EMNOBOWN APEBECUHbI U OPEBECHOro TONMMBa Npesbl-
waet 3,2 mnpa. MS, NPUMEPHO NOJIOBMHA 3TOro 06bEMa CocTaBnsAeT ApeBECHOE TOMNu-
BO, koTOpoe Ha 90 % noTpebnsieTca pasBMBalOWMMUCA CTpaHaMu, rnaBHbIM 06pa3om B
BMAE KOMOTbIX ApoB (Tabn. 12). M HanpoTus, NpoM3BOACTBO OEN0BON OPEBECUHbI CO-
cpenoTtodeHo Ha 80 % B pa3BUTbIX JleCOMHAYCTPUanbHbIX cTpaHax EBponbl n CeBepHoM
Amepukn. NepepaboTka OenoBon OpeBECUMHbI COCPEAOTOYEHA B 3TUX e cTpaHax. [pwu
nepepaboTke B NepBUYHbLIE N BTOPUYHbIE OTXOAbl NpeBpaLuatoTcs okono 40 % gpesecu-
Hbl. OTWU OTXOAbl MOTYT UCMOMb30BaTLCH TOSIbKO KaK MCTOYHUK 3HEPrMn — HenocpeacT-
BEHHO MUnM B BMAe TOMMNMBA C YNyyllEeHHbIMU NOTPeOUTENbCKUMN CBOMCTBAMN, TakuMm
kak nennetbl unn 6pukeTtbl. Takum obpaszom, 70—-75% MUPOBON 3aroTOBKU OPEBECUHBbI
npeacTaBnsanT NoTeHUManbHbI BO30OOHOBMASIEMbIN UCTOYHMK SHEPrnn. K aToMy MOXHO
Ao06aBMTb OTXOA4bl JIECO3arOTOBOK M NIECHOMO XO3ANCTBA, KOTOPbIE BKMOYAKOT KPOHY Ae-
PEBLEB U APYryo NecHyt duomaccy.

Tabnuya 12
lMpoussodcmeo u nompebreHue OpesecHo20 moriiusa, 0es1080lU OpPe8eCUHbI
D‘peBeCHoe neHOBaﬂ nVU'IOMaTepVIaJ'IbI, D,peBeCHble NIUTHbIE
TONNMUBO, MJTH. | APpeBeCUuHa, MJiH. 3 3
M3 M MJTH. M MaTepuanbl, MITH. M
no- no-
npous-|  Mo" | hpoumseoa- | Tpe6 | npouseoa- |Tpe6| nponseoa- | _ "o
Bo- | Tpebne- CTBO ne- CTBO ne- CTBO Tpetne-
ACTBO Hue Hue
Hue HUue
Adpvka | 463 | 463 70 66 8 11 2 2
Asnga 883 883 244 267 73 87 85 93
Espona 95 92 411 411 116 110 49 49
CeBepHasi
v Lien- 133 | 133 618 615 180 174 52 53
TpanbHas
Amepuka
OkeaHus 8 8 40 33 7 7 3 2
Amm”a” 168 | 168 130 127 29 27 5 4
MepyKa
Mwup 1753 1750 1515 1521 415 417 198 205

B HacTosiwee Bpems BoipabaTbiBaemasn n3 Gruomacchl 3HEPrna cCoctaBnisieT OKOSo
14 % KoHe4yHoro notpebneHus aHeprum B mupe. MNMpnbnuantensHo 25 % N3 3TOro Konu-
yecTBa NMpPMXOOUTCA Ha MHAYCTpPUanbHblEe CTPaHbl, KOTOPblE 3anHTEpecoBaHbl B MHBE-
CTULMSAX, CMOCOBCTBYIOLLMX COKPALLEHNIO BbIOPOCOB NApHUKOBbLIX ra3oB. bonblias yacTtb
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MCNONb30BaHUA 3HEpPrnm Guomacchl NPUXOOUTCS Ha yaoBneTBOpeHMe notpebHocTen B
SHEpPrum AoMallHMX XO03\NCTB B pa3BUBAIOLLMXCSA CTPaHax.

B pa3BuTbIx nHAycTpuanbHbIX CTpaHax BegyTcs paboTbl MO 3amenneHunto n3me-
HEHUs1 KnnmaTa, BblI3BaHHOIO BbIOpOCaMM MapHUKOBLIX ra3oB, Af1si Yero nooLlpseTcs 3a-
MeHa McKonaeMblx TONnMB G1MoTonnMBoM. YTobbl cTabunmManpoBaTh KOHLEHTpaLmio CO?
B aTMocdpepe, rnobanbHasi SMUCCUSA NAapHMKOBbLIX ra30B AOSMKHA COCTaBUTb, NO KpanlHewn
mepe, 60 % oT coBpemeHHoro ypoBHs. MNpubnunauntensHo 80 % oT obweMnpoBbIX Bbl-
OGpOCOB NApHMKOBbLIX ra30B COCTaBMNSAT BbIOPOCHI, OCYLLECTBIISIEMblE Pa3BUTbLIMU UHAOY-
CTpUanbHbIMK CTPaHaMMU.

OTxoabl necHon Guomacchbl NOApPa3AeNaTCAa Ha OTXO4bl SIecO3aroToBOK N OTXO-
Abl oepeBoobpabaTbiBatoLLENn NPOMbILLNIEHHOCTU. VICTOYHMKM 1 TUNbl OTXOAOB NpuBeae-
Hbl B Tabn. 13.

Tabnuya 13
HMecmoyHuku u muribi omxodos
UcTouyHukm oTxogos Tunbl oTxonoB
JlecosaroToBkM BeTBu, XBOSA, MNCTBA, MHW, KOPHW, HU3KOKa4YeCTBEHHAaS,
N NecHoe X03siIMCTBO rHUNas 1 ropenas gpeBecuHa
INeconunenune n mexaHnyeckas Kopa, onunku, perku, ropbbisb,
00paboTka ApeBECUHBI TpelwmnHoBaTasa ApeBECUHA, CTPYXKKa
Kopa, kapaHgaluu, onumku, WnoH-pBaHWHA, KPOMKM,
daHepHOe NPOM3BOLACTBO
LwnngosaneHas nbib
IMnuTHOE NPON3BOACTBO Kopa, oTceB CTPYXKWU, ONUIIKX, LWINUGOBanbHas Mnbifb

[1Be TpeTn 3aroToBfEHHOW ApeBeCHOM Guomacchl BbIBO3UTCA ANS AanbHenwen
nepepabotkn. OctanbHass Guomacca OCTaBMSIETCA HA MECTe, CXMraeTcs Tam UM Uc-
nonb3yeTcs Kak Tonnueo. Ha nepBbiv B3rNs4 OTXO4bl N1€C03aroTOBOK MpUBIieKaTeNbHbI
ONsi SHEepreTM4ecKkoro mMcrnonb3oBaHus. Ho ecnn ydecTb 3atpatbl Ha cbop, norpysky,
TPaHCNOPTUPOBKY Ha 3HAYUTESbHbIE PACCTOSIHUSA, TO 3TO OKaXeTCs He TakK OYeBUAHO.
Cnenyert, Takke, y4eCTb, YTO BMECTE C 3€NEHbI0 U APYrMMN OTXO4aMW, BbIBO3ATCS LEH-
Hble NMUTaTeNlbHble BELLECTBA, KOTOPble AOMKHbI ObiTb BO3BpaLleHbl B FIECHYIO MOYBY,
OISl Yero 3onia OT MCMNOJSIb30BaAHHbIX B KA4YeCTBE TOMMMBaA OTXOA0B AOJKHA ObITb TpaHC-
nopTupoBaHa obpaTHO B fieC U BHECEHA B NOYBY.

TexXxHOAOTHH 9HEPreTHYUYECCKOro HCIIOAB30OBaHHA APECBECHHBI

ConHeyvHasn aHeprnd, akkymynupoBaHHas B OpeBECUHE 3a BPeEMS XU3HWU OepeBa,
MOXeT ObITb BbICBOOOXAEHA M MONIE3HO MCMOoNb30BaHa MHOrMMU criocobamn. TexHorno-
MKW SHEPreTUYEeCKOro MCNosib30BaHUS OPEBECUHbI MMEKOT PasHylo CTeneHb pacnpocTpa-
HEHHOCTW, OCBOEHHOCTU U 3dpbdekTBHOCTU. [NMpeanpuHMMaloTCa MONbITKM pa3paboTku
HOBbIX TEXHOMOIMMI N YCOBEPLLEHCTBOBAHNSA YK€ U3BECTHbIX.

Cpean MHOroYMcrieHHbIX BapMaHTOB MCMOSb30BaHUSA TENNOTblI CrOpaHUsa OpeBe-
CWHbI criegyeT ocob0 BblAENUTL: NPSIMOE CXUraHWe PeBECHOro TonnmMea; Npon3BoACTBO
N3 OPEBECUHbI rEHEpPaTOpPHOro rasa; GUOTEeXHONOrMYeckyrd nepepaboTKy APEBECUHLI;
NPON3BOACTBO XMOKOro TONSMBA U3 APEBECUHBI; MPON3BOACTBO U3 ApEBECUHbI TBEPAOIrO
TONNMBA C NyYWMMN NOTPEOBUTENBCKMMM CBOMCTBAMM.

Mpsimoe cxxuraHne OpeBecHOro Tonnunea:

» CXKUraHve OpPEBECUHbI B TOMKaxX MNapoBbIX UM BOOOIPENHLIX KOTIIOB NPOU3BOA-
CTBEHHO-OTOMUTENbHbIX KOTENbHbIX;

» CXKUraHve OpeBeCUHbl B TOMKaxX MapoOBbIX KOTMIOB MPOMBbILUIEHHbLIX TEMNMOBbIX
9M1EeKTPOCTaHUUN;

Mpon3BoacTBO N3 ApEBECUHbI rEHEPATOPHOro rasa:

> MPOM3BOACTBO M3 ApPEBECUHbI reHepaToOpPHOro rasa M UCMofb30BaHUE ero B Ka-
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YecTBe TOMNMMBA B NApPOBbIX NN BOAOrPENHbIX KOTNaXx;

» NMPOM3BOACTBO M3 APEBECUHbI FEHEPATOPHOroO rasa 1 UCNonb30BaHNE ero B Ka-
yecTBe TonMnMBa AN ABUraTenen BHYTPEHHEro CropaHust n ra3oTypOuHHbBIX YCTaHOBOK,
TPaHCNOPTHLIX CPEeACTB UMM MpMBOAA 3MEKTPOreHepaTopoB; TUMbl ra3oreHepaTopHbIX
YCTaHOBOK.

BuoTtexHonornyeckas nepepaboTka OpeBECUHbI: NPOM3BOACTBO U3 APEBECUHbI
Obuorasa u cxuraHme ero B Tornkax napoBbIX U BOOOrperHbIX KoTnoB. [pon3eBoacTBo xua-
KOro Tonnmea u3 APeBECUHbI:

> NMPOW3BOACTBO M3 OPEBECUHbI METUMOBOrO CNupTa MU UCNOoNb30oBaHWE ero B Ka-
YecTBe TONMMBaA ABUraTenen BHYTPEHHENO CropaHus;

> NMPOW3BOACTBO M3 APEBECUHbI 3TUMNOBOrO CNMpTa U UCMNONb30BaHME ero B Kaye-
CTBE TONNMBa Ansl ABUraTenen BHYTPEHHErO CropaHns;

» NMPOW3BOACTBO CMHTETUYECKOro XXNAKOro MOTOPHOro TOMNMMBA.

» Mpou3BOACTBO GBuoamnsens;

lMpon3BoaCTBO M3 ApeBECHMHbI TBEPAOro TONMMBA C NyYLWMMN NOTPEOUTENLCKUMU
CBOUCTBaAMMU:

» MPOW3BOACTBO M3 APEBECUHbI APEBECHOrO YIiga Kak TOBapHOM NpogyKumMn — To-
nnuea c ropas3go 6onee BbICOKMMU NMOTPEOUTENBCKMMU CBOMCTBAMU M MUCMNONb30BaHNE
€ro Ha TenmnoBbIX 3NIEKTPOCTAHLMSAX UNN B YEPHOW N LIBETHON MeTannyprum,

» NPOV3BOACTBO TOMNSIMBHbIX rpaHy”n (nennet) n 6pMkeToB U3 APEBECUHDI.

Tasuduranusa ApeBeCHHBI

[[a3006pa3Hoe TONNMBO N3 APEBECUMHBI MOXET ObITb NMONMYYEHO CYXOW NEPEroHKON
(Muposiu3oM) — pasnoxeHWEM ApPeBecUHbl Npu HarpeBaHun no 450 °C 6e3 goctyna
BO34yxa, Hanpumep, kak Nob6oYHbIN NPOAYKT NPOM3BOACTBA APEBECHOrO Yris Unn B nNpo-
uecce rasudgpukauuun. Nasmukauma TBEpOOro TonnmMea, B TOM YMCrie APEBECUHbI, — 3TO
NCKYCCTBEHHOE MpeBpaLleHne TBEPOOro Tonnnea B roptoymne rasbl B3aumMoaencTBnem c
AYXOM 1 BOASAHBIM MapoM Mpu BbICOKUX TeMnepaTypax. Bbeicokaa TemnepaTypa goctura-
€TCs 3a CYET TensoThbl NOSTHOrO CXXUraHUsA YacTn Tonnuea.

Masngukaumnsa TonnmMea NPOBOAUTCS B CreumarnbHbIX annapartax — ra3oreHeparto-
pax. [Npu B3anmogenctsum yrnepoga TonjiMBa CO CMECbIO BO3[dyXa M BOASHOro napa
NpoMcXoaaT BCE peakumn, M MnosfydaeTcsl «napoBO34YLUHbIAY UMW reHepaTopHbIN ras.
OO6bI4HO, Npu rasnukaumm peBeCUHbl NONy4YaeTCcsa NapoBO3AYLUHbIA (FEeHepaTOPHbIN)
ras, NOCKOMbKY MUcrnapsoLaaca npu noacyLuke TonnvMea BoAa BCTynaeT B peakuumio ¢ yr-
nepoaoM M OKuCblo yriepoga. B npouecce rasndukaumm obpasyotca Takke B Hebonb-
LLIOM KONMM4ecTBe M Apyrue roptodme coctasnawowme: metan (CHy) n gpyrme npegenbs-
Hble N HenpegenbHble yrnesogopoab! (CnHm).

B cocTtaB reHepaTtopHOro rasa KpoMe roproymx cocrtaensowmnx sxoamt a3oT (Ny),
asyokuck yrnepoga (CO,), BogsiHon nap v gpyrve npogykrtbl TEPMUYECKOro pasnoXeHus
ApeBeCKHHbIl (CMOSbl, KNCNOTbI, CNNPThI).

PasnuyatoT ABa Buga npoueccoB rasndukaumm Tonnmea: NpsiMon n obpaLléHHbIN.
B rasoreHepaTopax npsMoro npolecca TOMAMBO ABMXKETCA B HanpasreHuu, NpoTUBOMNO-
NOXHOM HanpaefeHU0 OBWXEHUS BO34yxa U razoobpasHbiX NPOAYKTOB FOPEHUst U Tep-
MUYecKoro pasnoxeHus. B obpalleHHOM npouecce HanpasneHue AOBUXEHUS TOMNuBea,
BO3Jyxa 1 ra3oB coBrnagaer.

Cxema 2a3ozeHepamopa npsIMO20 fpoyecca 2a3ugukayuu npvBedeHa Ha
puc. 71. [a3oreHepaTop BbINOMHAETCA B BUAE BEPTUKANbHOW LUMANHOPUYECKOW LUAXThbI.
B BepxHen yactn annapaTta MMeKTCA YCTPOUCTBA AN 3arpy3ku Tonnmea U 0TBO4A raso-
00pasHbix NpoAyKTOB rasvdukaumm. BHM3y ycTaHaBnmMBaeTCs KOMOCHWKOBAsi PeELLETKa,
Yyepes KOTOpY nogaeTcs BO3ayX U, ecnv Heobxoammo, BoasHoOW nap. 3ona U NpoAayKThbl
HegoXxora 4yepes3 pewweéTky nonagarT B 305MbHUK. 10 BbICOTE TOMMAMBO MPOXOAUT He-
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CKOSbKO 30H: NOACYLUKN, CyXOW NeperoHku (LBerieBaHus), BOCCTAHOBIIEHUS U FTOPEHUSI.
BHyTpeHHMEe NOBEPXHOCTN CTEHKU annapata B HWKHUX 30HaxX MOKPbIBAOTCS XXapOCTOM-
KoM Tenrnousonsaumen. Ha cxeme nokasaHo NO30HHOE pacnpenerieHne OCHOBHbIX NPOUc-
XOOSALWMX peakuuin, cocTaBa rasa v Temnepatypbl. [10CKONbKY ykasaTb TOYHO MeCTO
OKOHYaHWSA OAHWX MPOLLECCOB U Ha4dano ApYyrux HEBO3MOXHO, rpaHuLbl Mexay 30Hamu
nokasaHbl ycnoBHo. MakcumanbHas Temnepartypa B 30He ropeHus gocturaet 1300 °C.
lMogaHHOe B 30HY NOACYLUKW, TOMSIMBO OMyCKaeTCHa nof COBCTBEHHbIM BECOM BHU3, MPO-
Xo4s nocrnefoBaTenbHO XapaKTepHble 30Hbl. B 30HY BOCCTaHOBIEHUS 1 B 30HY rOpEHUS
nocTtynaeTt yronb, o6pa3oBaBLUMNCA B 30HE CYXOW MeperoHku. Tennota, Heobxoaumas
AO5151 CyXOW NeperoHkn, noctynaeT N3 30Hbl FOPEHNA Yrs C rasamMu.
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Puc. 71 — Cxema 2a3o2eHepamopa rpsiMo20 rnpouecca 2azozeHepauyuu

Bbixoaswmii M3 raszoreHepaTopa ras CoaepXMT MerKue YacTuubl HEeCropeBLUEro
TOMMMBA U KOHOEHCUMPYEMbIe MPOAYKThI, BbIAENSAOWMNECS B 30HE MOACYLLKMA U CyXon ne-
PEroHKu: BOASIHOM nap, CMOSbl, YKCYCHas KUCIOTa, CNUPTLI U NpoYee.

Cnocobbl 3HEepreTM4ecKoro NCNonb30BaHMsA Takoro rasa 3aBUCAT OT MMYOGUHbI 04K-
CTKM OT KOHAEHCUPYEMbIX COCTaBMSAIOLLMX M YHOCA HECTOPEBLUEro TONNMBaA.

OCHOBHbIE OTNNYMSA CXEMbI razoreHepaTopa ¢ obpalleHHbIM NPoLeccom rasundu-
Kaumu cocTosT B crieqyrolieM. TOMNMMBO 3arpyaeTcs B BEpXHeW YacTu annapara, reHe-
paTOPHbIV ra3 BbIBOOUTCS CHM3Y, BO34yX Nodaétcs yepe3 ypMbl, pacrnosnoXeHHbIe Mo
OKPY>KHOCTM BblLLIE 30HbI FOpPeHUs. Kak 1 B reHepaTope C NpsiMbIM NPOLIECCOM pasnunyatoT
YyeTblpe 30HbI: NOACYLLKWA, CYXON MEpPEroHkn, BOCCTAHOBIEHMS U FOPEHMS!, TOMbKO 30Ha
BOCCTAHOBIEHUS HAXOAUTCS HUXKE 30HbI FOPEHUSI.

IIpOH3BOACTEO XXHAKOI'O MOTOPHOIO OHOTOIIAHBA

MomopHbie monnuea — 3T0 CMECH XXUOKMX YrNeBOAOPOAOB C HEYINeBOAOPOAHbIMM
NPYMECAMM, KOMMOHEHTaMM Pa3fIMYHOIO MPOUCXOXAEHUSI U NpuUcadKkaMu, UCToNb3yemble B
kayecTBe TOMNMB Ans Asuratenei. MoTopHble TOnnmBa MosyYatoT rraBHbiM obpasom (B
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1995 rogy Ha 99 %) nepepaboTkon HedbTH, NPUPOLHOrO 1 MOMNYTHOMO ra3oB.

HenpepbiBHbLIA U MHTEHCUMBHbLIN POCT LEH Ha UCKOMAaemoe XUAKoe TonnmMBo 00y-
CNoBuIT POCT MHTEpECa K MOUCKY ero 3ameHuTenen onga gBuratenen BHyTPEHHEro cropa-
HUA. NpennoXeHbl AECATKN TEXHOMOrMn NPOM3BOACTBA XUOKOr0 MOTOPHOro Guotonnuea
N3 pasnmyHbIX TUMNOB BoMacchl (OCHOBHbIE U3 KOTOPbLIX Ha pUC. 72).

I BHOMACCA |
i¥
C codepoxanuem
C codepokaHuem sxupoe caxapoe C codepsraHuem uenronosst
WU KpoaxXmonda
L 0 8.
CemeHa u nnodst MACTUUHBLX BepHo, caxapHelil Adpeeecuna,
rynemyp, eodopocnu mpocmHuK, ceexnd conoma, emebnu
~Z <> <
IIpeccoeanue unu 3rccmpagw;l| Tudponus Tasugurayun
Y V. T
Pagunupoeanue Copaskueanue Cunmes
v g
Omepudurauun Hduemunnayus
2 Ly
I Ouucmra
Ly iz 3z
Buodusens Buosmanon Cunmemuuecroe
scudroe monnueo
iz v T
KHIKOE MOTOPHOE BHOTOIIAHBO

Puc. 72 — TexHonozauu rnpou3sodcmea xuGKo2o MOmMopHo20 buomornnusea

Hanbonee wmnpoko ncnonb3yeTcs B MUPOBOW MPaKTUKE XUOKOE TOMMMBO ABYX
BNOoB: buoataHon u Guoansens. buoamaHosiom Ha3biBaOT 3TUNOBLIM cnnpT CoHsOH,
Nony4YeHHbIN N3 Buomacchl pasnuyHoro npoucxoxaeHus. Mukpobuonormyeckne TexHo-
nornMn nonyveHnsa cnupta u3 Guomacchl N3BECTHbI HECKOMbKO CToneTuin. bonee ctapas
TEXHOMNOrMs 3aKn4vaeTcs B copakmBaHny NULLEBOrO Cbipbd, COAEPXKALLEro caxapa unm
Kpaxman, nog AeUCTBMEM 3H3MMOB («3akBackmy). MNonyyarowmmncs npoMexxyTouHbIn pac-
TBOP coaepxuT 0bbl4HO He Bonee 15 % aTaHona, Tak Kak npu Gonee BbICOKOW KOHLIEH-
Tpaunm APOXCKU, BbICTYMaloLWmMe UCTOYHUKOM hbepmeHToB, normbatoT. [ns nonyyveHusa
pacTBOpPOB Gornee BbICOKMX KOHLEHTpauun npumMeHsieTcs pakumoHHas OUCTUNNAUUS.
OHa noseongeT NonyyYnTb pacTeop, cogepxawmmn 96,5 % ataHona (no macce).

[pyraa TexHonornss MMKpobrnonorn4eckoro Npon3BoAcTBa GUoaTaHoNa COCTOUT B
rmgponmnse pactutenbHon Guomacchl. K uennwnosocogepxalmm matepuanam, KoTo-
pble MOryT 6bITb MCNOMNb30BaHbl B KAYECTBE Chipbs A5 NONyYeHUs 3TaHoMna, OTHOCATCS
oTXoAbl NeconuneHnsa n aepesoobpaboTkn, nepepaboTkn CenbCKOXO3ANCTBEHHbIX Kyrb-
TYp, UEnmono3Ho-0yMaXKHbIX MPOUM3BOACTB, TEKCTUMNbHbLIX NPEeanpUATUA, MyHUUMNAanNb-
Hble OTXOAbl, MaKynaTypa nu BEpXoBOK CcriabopasnoxusLUNnca Topd.

KputepusMmn MCnonb3oBaHUA TEX UMW UHbIX MaTepuarnoB crnyxaT UX CTOMMOCTb,
pasmepbl 3anacos, BO3MOXHOCTU KOHLIEHTPUPOBAHUA X B panioOHe pacrorioXeHus rua-
PONM3HOro NPOM3BOACTBA, TEXHOMNOIM4Yeckme CBOMCTBA.

B pesynbTate rugponusa nony4arTcs rmgponmsaTbl — BOAHbIE pacTBOPbI MOHO3
N nonucaxapugoB M TBEPAbIA ocTaToK — NUrHuvH. CogepaHne MOHO3 B rmaponuaarax
moxeT gocturatb 90 %. 3aTem npoucxoguT cbpaxusaHue v OUCTUNNAUUSA, NPUHLUNN-
anbHO He oTNuYalrLmeca OT ATUX NPOLECCOB NPU NMPOU3BOACTBE 3TaHOMNa U3 NULLEBOrO
CbIpbS.

138



OCHOBHbIMW TEXHOSOMMYECKUMUN CTagMsAMU NPON3BOACTBA TEXHUYECKOro 3TaHona
cnyxar:

> M3MenbYeHne OpeBECHOrO Cbipbs;

»  MEepKONAUMOHHbIN (B HEMOABMXHOM Croe) rmaposnina nonucaxapugoB pacTu-
TenbHOro Chipbsa pasbaBneHHon cepHon knucnoton npu Temnepatype 170-190 °C ¢ no-
nyyeHnem rmgponmsaTta (pactBopa MOHOCaxapuaoB);

> noparoToBka rmaponmsarta k buoxmmmnyeckon nepepaboTke;

» cbpaxuBaHue cycrna, NpUroToBfIEHHOrO0 Ha OCHOBE HEWTPanun3OBaHHOIO U
OYMLLIEHHOrO rngponusarta ¢ nonydyeHmeMm Opaxku; GparoneperoHka u pekTudukaumns
crnvpTa C UCMNofb30BaHNEM, B OCHOBHOM, NATUKOSIOHHON CXEMbI.

[na nonydeHns TONSIMBHOMO 3TaHOMa Ha MMAPOSIM3HbLIX U BMOXMMUYECKNX 3aBOAaX
nocne He3HaYNTENbHOW PEKOHCTPYKLMU, KaK OAWH U3 BapuaHTOB, MOXXHO MCMNONb30BaTb
OBYXKOJTOHHYH CXEMY OYMCTKN U peKkTudmkauum cnmpTa.

PacnpocTpaHEHHbIM Xuakum 6MoToNIMBOM Cry>XuT 6uodu3esib — TONMBO OIS
ABuratenen ¢ BHyTpeHHUM cmeceobpa3oBaHMeEM M BOCNIIaMEHEHMEM OT MOBbILLEHUS
TemnepaTypbl BO34yxa B TakTe CxXaTus.

[na Taknx gsuraTenen B Ka4yecTBe TOMMMBA UMM €ro KOMMOHEHTa B CMECU C HedpTS-
HbIM OM3enbHbIM TOMNSIMBOM WUCMNOMb3YHOTCSA NPOAYKThbI 3TEpUmKaLmMm pacTUTENbHbIX KW-
poB. [Ina aTepumkaumMm pactuTensHOro Macna Mcnonb3yeTca METUIOBBIA CNUPT B KOMU-
yectBe okono 100 kr Ha ogHy TOHHY. B roToBOoM TONNMBe MeTUNOBbLIX 3PMPOB LOSMKHO ObITh
He mMeHee 96 %. buogusenb gomkeH 6biTb TWATENbHO OYMLLEH OT ocTaTka MeTaHorna u
NPOAYKTOB OMbIneHuns. Mapkupyetcsa 6uogusens GykBon «B» (HavyanbHas OyksBa crioBa
«bio») n undpon, koTopasi 06o3HayYaeT NPOLEHTHOE codep)KaHne Buoamsens B TONNMBE,
Hanpumep, «B2», «B100». MNMpumeHeHne Guoou3ens B KayecTBe npucagkn K HepTAHOMY
On3eribHOMY TOMNUBY AaeT AOMNOSMHUTESbHBIA AKOSTOrMYeCcKNin 3peKT B CBA3M C TEM, YTO
Takas gobaska yrnydlwaeT cMasblBaloLimMe CBOWCTBA TOMMMBA WM NO3BOMSIET OTKasaTbCs OT
OO0POroCTOSALLMX M SKOFNOMMYECKN ONacHbIX CepocoaepXaLlimx NpUcaaok.

Hannune B HedpTaHoM Tonnmee o 10 % Guoamsenst HUKaK He oTpaXkaeTcs Ha ero
paborte. NoBbiWweHne cogepxanna buoansensa B npegenax 10 — 30 % TpebyeT nepeHa-
cTponkun gsuratens. Npun 60nbwemM cogepxaHmm 6uogusens B TONIMBE OHO MOXET UC-
Nonb30BaTbCS TOMbKO B CneumanbHO pa3paboTaHHbIX ABUraTeNsX.

B pasHbIx cTpaHax gns npov3BoAcTBa Oumoam3ens UCMOnb3yrTCs pasnuyHble
Macnu4yHble KynbTypbl, No3sonsowme nonyyats ot 200 go 6000 n Guoamnsens ¢ ogHoro
rektapa. BaxHo obpaTuTb BHMMaHMe Ha BbICOKME MNOKasaTenu BOAOPOCHEn Kak no-
TeHUMarnbHbIX UCTOMHUKOB Cbipbs AN1S npou3BoactBa duoamsend. OnbITHbIE NPOM3BOA-
cTBa yxe genctsytoT B HoBon 3enaHguv n Manansuum. B KOxHon Adpurke HayaTo co-
opyxeHune 90 ycTaHOBOK No Npou3BOACTBY Gnoamsens n3 BOAOPOCHEN C rogoBon Npon3s-
BOAUTENBbHOCTBLIO NO 3,5 MIH. N Kaxkaas.

MponsBoacTteo Guoamsens cocpedoTodeHo B cTpaHax EC  (6onee mnH. T/roa)
n CLIA (6onee 2200 mnH. n/r). MHOrne cTpaHbl BO BCEM MWPE UMEKOT NPOrpaMmmbl Mo
pasBUTUIO MPOM3BOLCTBA W YBENUYEHUIO NOTPEBNEeHns XMOKOro MOTOPHOro TOMMMBA.
CebecToMMOCTb XNOKOr0 MOTOPHOrO BMOTONNMBA CUMBHO pasfiMyaeTcs B 3aBUCMMOCTU
OT KIMMaTUYECKNX YCNOBUI CTPaHbI-NPOM3BOAMTENSA N NPUMEHSAEMbIX TeXHONornn. Haum-
bonee geweBbln 6uoataHon (c cebectonmmoctbio 0,19 gonn/n) npousBoanTCa U3 Cca-
xapHoro TpocTHuka B bpasunun. B CLUA cebectommocTb 6noataHona n3 3epHOBbIX CO-
ctasnset okono 0,55 gonn./n. CTOMMOCTb XMAKOro MOTOPHOIO TOMNMUBA U CTPYKTYpa ero
ueHbl anga ctpad EC npueegeHa B Tabn. 14.

M3BecTHO, 4TO LeHa npodaxu buotonnuea bnarogaps uLeneHanpasneHHOW rocy-
AApCTBEHHOW HANoroBon NOMAUTUKE HWXKE, YeM AN MOTOPHOro TONnmMBa 13 MCKonaemoro
Cblpbsi, HECMOTPSA Ha Bonee BbICOKYO cebeCTOMMOCTb NPON3BOACTBA.
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Tabnuya 14
Cmpykmypa ueHbl MOmopHO20 mornnuea 8 cmpaHax EC, espo/n

CtonmocTb Hanoru
.. LleHa Cebe- Ha LeHa
Cblipbé nepepabdoT-
CbipbA Kn CTOMMOCTb BbIOpPOCHI npopaxwu
+ HOC
roaconHesknk 0,379 0,143 0,522 0,00 + 0,09 0,610
(bnogusensb)
3epHoBble (bnoataHon) 0,306 0,147 0,455 0,00 + 0,08 0,540
Caxapras caekna (01o- | 5 0,147 0,346 0,00 + 0,06 0,405
aTaHon)
Hedpre (HeaTunupo- - - 0,350 0,37 +0,12 0,835
BaHHbIV 6EH3WH)
Hegrb (rasoine, : 0,320 027+009 | 0,680
AN3TONNBO)

IIpoH3BOACTBO APEBECHOIO YyIraAsl

ApeeecHbIl y20s5ib — MUKPOMNOPUCTLIN BbICOKOYrNEPOANCTLIN NPOAYKT, obpa-
3yIOLNNCA Npy NUponn3e (Tepmonnae) apeBecuHsbl. oa nuponuaom ApeBeCcUHbl NMOHK-
MaloT npoLecc eé pacnaga nog AencTBUMEM BbICOKOM TemnepaTtypbl 6e3 Aoctyna KUCmno-
poga. B HayyHOM nuTepaType Hapsgy C TEPMUHOM «NUPONU3 OPEBECUHbI» ynoTpebnsa-
IOTCS TEPMUHbBI KYTTIEXOKEHMEY, «CyXas NeperoHka», «TepMUYEeCcKoe pasroxeHne gpese-
CUHbI». Tepmunyeckoe BO3OENCTBME C OrpaHUYeHHbIM AOCTYNOM KUCopoda HasbiBakoT
rasudpukauymen, ¢ n3bbITOYHbIM (MPEBbILAKWUM CTEXMOMETPUYECKOE COOTHOLLEHME) —
ropeHneM.

[peBecHbIN yronb MCNonb3yeTca ANs Npou3BOACTBA aKTUBUPOBAHHOMO Yrid, B
XUMWYECKON MPOMBbILLIIEHHOCTN, YEPHOM M LIBETHOW MEeTannyprum, B HEKOTOPbIX TEXHO-
nornax Npom3BoACTBa KpeMHUS. Kak NCTOYHMK 3HEPTMU OPEBECHbIN Yrofib UCNONb3yeTcs
B OrPaHUYEHHbIX 0ObEMAax, rmaBHbIM 0O6pa3oM ONA KaMWHOB, FPUMen, HauMoOHarbHbIX
ANOHCKMX O4aroB M Apyrnx nogobHbIX YyCTpoUCTB. BeayTtca nccnenosaHmsi UCNonb3oBa-
HWA OPEeBECHOro Yrig Kak MpoOMeXyTOYHOro NpoaykKTa B TEXHONOrMM Npon3BOACTBa HEKO-
TOpbIX BUOOB MOTOPHOro GuoTtonnmea (Hanpumep, AMMEeTUNOBOro adupa).

Mpn Tepmmnyeckom pacnage apeBecuHbl 06pasytoTCa APEBECHbIN Yrosb, XUaKue un
raszoobpasHbie npoaykTbl. MpoayKTbl BLIXOAAT U3 ropsyen 30Hbl YaCTUYHO B KanesibHON
hase, YaCTM4YHO B BMAE NapoB, obpasys BMeCTe C HEKOHAEHCUPYHOLMMUCA rasaMmn na-
porasoBy0 CMeCb. QTOT MPOLLEeCC OQHO3HAYHO ONMcaH ObITb HE MOXET.

Ha pesynbtatbl BAMSIET CKOPOCTb HarpesBa, NPOAOSPKUTENbHOCTb NpeOdbiBaHWS
Cbipbsi MPU TOW UMM MHOW TemnepaType, KOHeYHas Temrnepartypa Harpesa, a Takke Ha-
YyanbHas BNaXXHOCTb, pasmepbl YacTUL, ApeBeCUHbI, CKOPOCTb LIMPKYNSALNN ra3oBOro no-
TOKa 4yepes Crnon gpeeBecuHbl N apyrme daktopbl. OQHOBPEMEHHO C NEPBUYHBLIM pacna-
AOM AOpPEBECUHbI NPOTEKaOT pa3HOOOpa3Hble BTOPUYHLIE peakumn. HekoTopble M3 HUX
NPMBOAAT K OOMOMHUTENBHOMY pacLlenneHnto NPoAYKTOB pacnaga, Apyrme — K nonmme-
pusaumm nepBuYHbIX NpogyktoB. CocTaB UTOroBbIX NPOAYKTOB BO MHOMOM 3aBUCWUT OT
BpemeHu npebbiBaHMs 0bpa3oBaBLLENCA NPy NEPBUYHOM pacnaje naporasoBoll CMecu B
ropsiien 3oHe. Ecnu paccmatpmBaTtb obuime TeHAEeHUMN Tepmopacnaga, TO MOXHO yT-
BEpXXAaTb, YTO YEM NPOLOSKUTENBbHEE NPOLECC U YeM BbiLEe TemnepaTtypa, Tem bonbLue
obpasyeTcs TepMUYECKN YCTOMYMBLIX NPOLYKTOB — apoMaTU4eCKUX COeOUHEHUN, yrne-
KMCIOro rasa, oOK1cKu yrnepoga, MeTaHa.

Pexum nuponusa onpegensiowimm obpasom BfMSIET Ha BbIXO4 U COCTaB NpoayK-
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TOB, HO MPWU NPOYUX PaBHbIX YCIOBUSX BbIXOA 3aBUCUT OT NOpOAbl AepeBa, ApeBecuHa
KOTOpOW nepepabaTtbiBaeTCA M YacTu OPEBECHOrO CTBOMA, NOABEPXKEHHOW Nnponuay. B
Tabn. 15 npuBeAéH BbIXOA NPOAYKTOB NMPONM3a ApeBEeCUHbI N KOPbl OCHOBHbIX Npou3pa-
craowmx B P® nopoa. lNpueBenéHHble OaHHble crieqyeT paccMmaTpuBaTbh Kak yCcpeaHEH-
Hble, TaK Kak BbIXO[ 3aBMCUT Takke OT YCNnoBUW Npom3pacTaHusi, Bo3pacTa LepeBbLEB,
Aaxe OT YyacTu CTBOMa, KOTOPYO NOABEPIIN TEPMONN3Y.

Tabnuya 15
Bbix00 npodykmoe ruporsu3a 0pe8ecuHsbl
MaccoBble Aonu NpoAyKTOB NUponusa
abConTHO cyxon apeBeCUHbl, %
.. INerkonetyuue Bopa
Cbipbé Yronb Cwmonbl lMasbl pasno-
KOMMOHEHTbI
XeHus
E apeBecuHa 37,9 15,3 6,3 18,2 22,3
nb
kopa 42,5 18,4 1,9 19,8 17,4
apeBecuHa 38,0 16,7 6,2 17,7 21,4
CocHa
Kopa 40,5 18.2 5,7 19,7 15,9
Bepéaa | APeBecuHa 33,6 14,3 12,3 17,0 22,8
P kopa 37,9 24,0 4,7 18,6 14,8
OcuHa ApeBecnHa 33,0 16,0 7,3 20,4 23,3

B npombIlwneHHOM NpoM3BOACTBE BbIXOA Yris 4acTo OblBaeT 3aMETHO MeEHbLLUE,
4yem npuBeaeHHbIn B Tabn. 15. Camble pacnpocTpaHeHHbIe NPUYMHBI — 3TO NonagaHue
Kucnopoga Bosgyxa B annapar, BCreAcTBME Yero NpoMcxoauT BbiroOpaHue 4YacTu yrig, a
Takke 0COBEHHOCTU pexnma 1 NoTepu Npu neperpyskax, UCKNYeHne n3 dbanaHca otce-
SSHHOW YroSIbHOM MbINN.

PasnuyaloT yeTbipe cTaguu npouecca:

1. Cywka. TemnepaTtypa He Bbiwe 150 °C. [Npouecc 3HOOTEPMUYECKUNA.

2. Pacnag remmnuenntonos, oTwenfneHne 4yactm XMMUYECKN CBSA3aHHOM BOAbl, 00-
pasoBaHne CO, CO,, meTaHa, YKCYCHOW KMCMOTbl, MeTaHona. Temnepartypa 150 —
275°C. lNpouecc 3HAOTEPMUYECKUIA.

3. Pacnag uenntonosbl n nurHuHa. BropuyHble peakumn nonumepusaumm. Obpa-
30BaHMe OCHOBHbIX kKonnyecTB cMorbl. TemnepaTtypa 275 (150) — 450 °C. Mpouecc ak30-
Tepmumyecknin. OCOBEHHO CNOXeH ANs yNpaBreHns U KOHTPOnS.

4. MNpokanka yrna. YoaneHne u3 yrnepogHoro ckereta OCTaTKoB NeTyyux Be-
LLeCTB, yAepXnBaeMblx aacopbunoHHo. PopmupoBaHme YrinepoaHbIX KPpUCTannongHbIxX
cTpykTyp. OTWwenneHne yHKUNMOHaNbHbIX rpynn, yaepXmneaemblx yrnepogom. Temnepa-
Typa 400 (150) — 450 °C. MapannenbHO nayT SHAOTEPMUYECKME U IK3OTEPMUYECKME
peakunun. CymmapHbii 6anaHc aHAOTEPMUYECKUN.

B npouecce nuponusa BblAensAlnTCA OKUCb M ABYOKUCH yrnepoaa, ra3oobpasHbie
yrnesogopoabl (NpeaensHble N HenpeaenbHble), BOAoOpoa, BoAa (He TonbKo Brara gpe-
BECWHbI, HO U NPOAYKT XMMUYECKOro pacnaga eé KOMMNOHEHTOB), MypaBbMHasi U yKCyCHas
KUCNOTbI U, B HEBONBLLOM KONMUYECTBE, BbICLUME KUCNOTbI TOrO e psaa, MeTaHorn, KeTo-
Hbl, 3¢M1pbl.

Bce nepeuncneHHble BellecTBa yaanaoTcd B opme naporasoBon cmecu. B Hen
B KanesfibHOW (pase, B popMe TyMaHa HaxoOsTCHa U CMOSIMCTble BellecTBa. JTU nocnean-
HWe No NpU3HaKy pacTBOPMMOCTU B BOAHOM KOHAEHCATe N3 Napora3oBon CMecu (KUXKe)
OeraTCA Ha pacTBOPUMYHKO M OTCTOWHYKO CMOnbl. PacTBopumas, B OCHOBHOM, COCTOMUT U3
OCKOJSIKOB LENSIono3bl U reMUuUensiionos yrinesoaHoro U yrneBogopoaHoro xapakrepa,
HO COAEPXUT U npocTenwmne eHorbl, PpacTBOPUMbIE B XMXKE, KMCNOTbl. OTCTOMHas
cMona norny4vaeTcs, rnaBHbIM 06pa3oMm, 3a CYET pacnaga fIMrHMHa 1 COAEepPXUT BeLlecT-
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Ba (PeHONbHOro xapakrepa, HenTpasbHble COeANHEHUS Pa3fINYHOM CTPYKTYPbI, KNCMOTbI.

Temnbl BblAeneHnss pasHbiX KOMMNOHEHTOB pasnuyHbl. [lepBbiMKU BbIAENAOTCA Te
BellecTBa, KOTopble 06pasyoTcs 3a CYET oTLenneHns BOKOBLIX Lenen NonMmepoB gpe-
BECWHbl U pacnaga TepMUYECKN HEMPOYHbIX €€ KOMMOHEHTOB (Kameau, reMuLensono-
3bl). B nocnegHiolo ovepeab paspywaeTcsa nurHuMH. Pacnag umeeT xapaktep uenu npe-
BpaweHunin. o xogy npouecca Bo3pactaeT ynNnoTHEHNE TBEPAOro octaTka 1 JONS B HEM
yrnepoga. MakcumansHoe yaep)xaHue yrnepoga B yrre — okono 95 %.

AnnapaToB A1 TePMUYECKOTO PasfoXeHUs ApeBeCcuHbl CO34aH0 MHOXECTBO. Mc-
TOpuyeckn Hambonee paHHUMK ObINM AIMHOE U Ky4HOe yrnexokeHme. MIMeHHO aTn cnoco-
6bl npounsBoacTBa obecneuvBanu yrném 3HamMeHUTble OEeMWOOBCKME 3aBoabl Ypana,
MHOIOYUCNEHHbIE KY3HWUUbI, CyLLeCTBOBaBLUME MOYTU B Kaxaown gepesHe. [Npodeccus
yrnexora 6bisia 04eHb pacnpoCcTpaHeHHOW n B Poccuun, 1 B €eBPONENCKUX CTpaHax, U B
A3nn. Y MHOrmx HapogoB B Adbpvke OO0 CMX NMOp B ovarax And NpUroToBrieHUst MULm
NPUMEHSETCA TONbKO APEeBECHbIN Yrofib, U ero 3arotasnvBarT TPagULMOHHBIMU CMOCO-
6amun. Korga Bo3HMKaeT pasoBasi NOTPEOHOCTb B yrie, SMHOE U KydHOe YriexokeHne uc-
NONb3YyHT M B HaLLE BpeMS.

Buaer u PECYPCEHI APEBECHOI'O ChIPhA OAA INIPOH3BOACTEBA TOIIAHBA

K opeBecHOMy TONNMBY OTHOCSIT BCE BMAbI TOMSMBA, KOTOPbIE MOXHO MOSYy4YnTb
N3 NeCHbIX MaTepuarnoB, COAepXalnx OpPEeBECUMHY Unun oTAernbHble YacTu aepeBa 6es
XUMMUYecKnx npeobpasoBanHuii. [JpeBecHoe TONMMBO ABMSETCA O4HUMM M3 BUOoOB Guorno-
rmyeckoro Tonnmea. 1o NPoOMCXoXaeHWo ApeBeCHOe TONMMBO Pa3fensioT Ha NepBUYHOE
n BTOopmn4Hoe (puc. 73).

EH OAOIrHYECKOE TOHAHBO]

L

i 1
@papuoe momuea @peauuuecrcuii Myc@
EZIPEBECHOE TOHAH@ [orxoasr usm )

1
I ]
[ Hepeuuuoe] [Bmopuuuoe]

Puc. 73 — Knaccugukauyusi buornoaudyecko2o morinuea

K nepeu4yHoMy OpeeecHOMYy monsuey OTHOCAT Takoe APEBECHOE CbIpbE, KOTO-
poe He NoaxoauT AN OPYroro MCnonb3oBaHus. NepBuYHOE OpeBeCcHOe TOMMMBO — 3TO
ApOBsAHaa ApeBecuHa, Nopybo4YHble OCTaTKK, MHU U KOPHU OEepPEBLEB, XBOSA, ApeBecuMHa
KyCTapHMKOB, ApeBecuHa OT pyOboK yxoaa, HENUKBMaHas apeBecuHa, 0TXoA4bl 4epeBO06-
paboTkn, ApeBecunHa, NOBPEXAEHHAsA NP TPAHCMOPTUPOBKE U XPaHEHUMN.

Ko emopuyHomMy OpeeecHOMy mornsuey OTHOCAT LPEBECHOE CbIpbE, KOTOpoe
nepBOHaYanbHO UCNOMb3YeTCA B APYrMX LEensX, He CBA3aHHbIX C 3HepreTukomn (ynakos-
Ka, MoaenbHasa ApeBecuHa, penKn).

OTgenbHbIM BUOOM OMOMNOrMyeckoro TonnmBa, CBSA3AHHOMO C rrybokon xnumuye-
CKOM nepepaboTKkoM AOpeBECUHbI, CnyXaT MNPOAYKTbl LENNON03HO-6yMaXHbIX Npon3-
BoacTs (LIBIT).

Kaxxgoe aepeBo B fiecy — 3TO CaMOCTOATENbHbIN 0ObEKT, Tpebyowmi cneumnanb-
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HbIX METOAOB AS151 U3MEPEHUS U Ka4eCTBEHHOW OLeHKU. B 3aBMCMMOCTM OT NpOn3BOACT-
BEHHOIO UCMOMb30BaHUSA U3 OTAENbHbIX YacTen gepeBa MOryT nonyyarbCa pasHble Co-
cTaBnsoLme:

» CTBON — AENOBble COPTMMEHTbI, APOBa, OTXOAbl PAcKpsXKEBKN (kopa OenoBow
4YacTun N BEPLUMHKA CTBOMA);

» KpOHa — OpoBa, Cy4bs, 3enéHasa macca (Menkne BeTBM C NMNCTBON (XBOEN);

» MHU N KOPHU — APOBA, Cbipbe AN XMMUYecKkon nepepaboTku.

Bbuomacca rnecHbIXx 3KOCUCTEM BKIOYaeT utomaccy [OpeBeCcHOW pacTu-
TEeNbHOCTWN, HAaNO4YBEHHOr0 NOKPOBa, bMomaccy CyxocTosi U 3axfaMineHHOCTH.

CbipbéM ans npon3soacTBa APEeBECHOro TONMMBa MOryT CNYXXWUTb COCTaBNsAoLLME
BCEX YacTen aepesa.

MCTOYHUKOM Cbipbst AN ApeBEeCHOro TonfMBa B NEPBYO o4yepenb CryxaT X03sin-
CTBEHHbIE MEPONPUATUSA, CBA3AHHbIE C N3bATUEM ApeBecuHbl (pybkn). Nocne pybok oc-
HOBHbIM CbIpbEM AN OPEBECHOrO TOMMMBA CTAHOBATCH APOBSAHAs ApeBeCcuHa U 0TXo4bl
necosarotoBok. [lpn HeobxoauMOCTW, AN TOMNSIMBHbLIX LENEe MOXHO MCMNonb3oBaTb
APEBECHYI0 3eMNeHb, NMHN N KOPHKU, CyYbs, NOOPOCT UM nognecok. Ho nsbsatme atux pe-
CYpPCOB M3 NECHbIX 3KOoCUCTeM TpebyeT JOoNoNHUTENbHbIX Tpyao3aTpar, a Takke cobnto-
AEHNS 3KONOrMYECKUX OrpaHnYeHnin (coxpaHeHne GanaHca nuTaTenbHbIX BEWECTB, NoA-
aepxxaHme bruonornyeckoro pasHoobpasus).

Bo3moxHble 3anachkl Cbipba ANs1 APEBECHOrO TONMMBA MOryT OLEHMBATLCS MO Ma-
Tepuanam necoycTtporcTBa. PeanbHbll BbIXO4 TOMSIMBHOIO Cbipbs GydeT 3aBuUceTb OT
TEXHOMOrMM Neco3aroToBOK, IKOSTOMMYECKNX U AKOHOMUYECKNX OFPaHUYEHMIA.

OTXOoABI A€CO3arOTOBOK H AEPEBOOOPabOTKH

B npouecce 3arotoBkn 1 nepepaboTkm peBECUHbI BO3HUKAIOT OTXOA4bl U NOTEPW.
OTxogamu Npov3BOACTBa Ha3bIBAOTCA OCTATKM Cbipbs, MaTtepuanoB u nonydabpuka-
TOB, obpasylwueca B npouecce NpoM3BoACTBa OCHOBHOW NPOAYKUMW W yTpaTuBLune
YaCTMYHO UNW MOMHOCTBLIO NOTPEBUTENBCKYID CTOMMOCTb MCXOAHOrO Chipbs U MaTepua-
noe. Takxe K oTxodam crnegyeT OTHOCUTb OpPeBEeCHble U3Oenus, OTCIYXUBLUME CBOW
CPOK 1 yTpaTUBLUME CBOIO NOTPEOUTENBCKYHO LIEHHOCTb.

B oTnnume oT 0Tx000B, momepsiMu crniefyeT cyMTaTb Te MaTepuarnbHble LEeHHOCTH,
koTopble Ge3BO3BpPaATHO TEPSAIOTCA B NMpOLECCe MPOM3BOACTBA M noTpebneHus. daxe npu
CamMOV COBEpPLUEHHON TEXHONIOrMU 1eco3aroToBoK ByayT nonyvaTbCs TEXHONOrMYecKn He-
N36exHbIE OTXOAObl, U3MEHSIIOLLIME CBOM pasMepbl, PopMy, Ka4eCcTBO U KONMYECTBO.

B cnyyae, ecnv oTxodbl npegnonaratT UCNOMNb30BaTh B AarbHenLweM Npon3Boa-
CTBe, X Ha3blBaT 8MOPUYHLIMU MamepuasnibHbiMu pecypcamu. OHn MoryT ObiTb
MCNONb30BaHbl, HANPUMep, B KA4ECTBE IHEProCbIPbEBLIX PECYPCOB.

CyuwiectByeT 60mblUOE KONMMYECTBO Kraccudukaumi BTOPUYHBIX OPEBECHbIX pe-
cypcoB. PasnuyHble UCTOYHUKM NpegnaratoT KnaccuduumpoBatb MX MO OTpacnsm nec-
HOro KOMMnekca, Bugam Npou3BOACTB, BMAAM pPeCypcoB, MO NOpoAaM, UCTOYHUMKY obpa-
30BaHUSA B TEXHONOMMYECKOM Mpouecce, arperaTHOMy COCTOSHMI0, 06bEMy oGpasoBa-
HWsI, CTENEHN MCMONb30BaHWS, MECTY MUCMONb30BaHUA, cepam BO3OENCTBUS Ha OKpPY-
XaloLyto cpeqy U npoyee.

BOonbLUMHCTBO U3 CNeumnanncToB CXoaANTCA BO MHEHMU, YTO KrnaccuduumpoBaTb BTO-
pUYHbIE OpeBeCHbIe pecypchl yaobHee BCero no cneayowmmM YKpYnHEHHbIM NpU3Hakam:

» 3KONOrMyeckoMmy (BNusiHME U3bATUS PECYPCOB Ha OKPY>KatoLLyo cpeay);

» pa3MepHO-Ka4yeCTBEHHOMY (HanpaBfieHUSM MCMONb30BaHUA BTOPUYHbLIX Ope-
BECHbIX PECYPCOB N UX NOTPEOUTENLCKMM CBOMCTBAM);

» 9KOHOMMYECKOMY (OOCTYMHOCTU pecypcoB);

» NpOW3BOACTBEHHOMY (1€co3aroToBKM, neconuneHne, gepesoobpaboTka).

Mo Npon3BoACTBEHHOMY MPU3HAaKY OTXOAbl pa3geneHbl Ha ABE YacTu:
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» 0TX0f4bl N1€eC03aroTOBUTESIbHOM MPOMBbILLSIEHHOCTU, TO €CTb OTXOAbl, KOTOpble
NoMy4arTCa B NMpoLecce 3aroTOBKU U BbIBO3KW OPEBECUHbI U3 fleca, HE UMEIoLLME KO-
HOMWYECKOM LEHHOCTM ANa AanbHenwen nepepaboTku;

» 0TXoObl neconepepabartbiBalOWe MPOMbIWMEHHOCTU, TO €CTb OTXO0Abl, KO-
Topble 00pa3ylTca B npouecce NpPou3BOACTBa nNuroMarepuanos, daHepbl, ape-
BECHOCTPY>KEYHbIX NANT N OPYroro.

Omxo0bI stlecozazomosumesibHOU NMPOMbIW/TEHHOCMU BKOYAKOT:

» OTXOAbl N1eCcO3arOTOBOK Ha JIECOCEKE UMM MaroueHHYIO APEeBECUMHY — TOHKO-
MepHasa OpeBeCUHa, BanexHuK, ayTHble aepeBbs; 0610MKM CTBOMOB, 06pasyolimecs B
npouecce 3aroTOBKW neca; OTXOAbl KPOHbl — Cydbsl, BETBU U BEPLUMHKN, XBOS, NIUCTbS,
HeoapeBecHeBLUME NOOEru; MHU U KOPHMU;

» oTxofbl, 0bpasyoLlmeca Ha NOrpy3o4HON Nnowiaake (BepxHeM cknage) — oTxo-
AObl KPOHbI N OTXOAbl PACKPSKEBKN — OMNUIKN, KO3bIPbKN U OTKOMITEBKM;

» 0TX0f4bl NEeco3aroToBOK, obpasyrolmnecs Ha HWXHEeM CKrage; OTXO4bl KPOHbI
Cy4bsl, BEPLUMHKN, BETBU, APEBECHAs 3€NeHb; OTXOAbl PACKPSKEBKM — OTKOMITEBKM, KO-
3bIPbKK, ONUIKN, O0BPYOKN CyYbeB, HU3KOKaYECTBEHHAA CTBONOBas ApeBecuHa, kopa.

Omxo0dbI neconepepabamsbigarow,eli MPOMbIWIIEHHOCMU KNaccuuLmMpyoTcs
MO NPOV3BOACTBEHHOMY MPU3HAKY Ha OTXOAbl MEXAHUYECKON U XMMUYEeCKoWn nepepaboT-
KW OpEeBECUHbI.

Omxo0bI mexaHu4eckol nepepabomku OpeeecuHsil.

1) KycKOBble OTXOAbl NeconuieHnsa 1 gepeBoodbpaboTkn: ropbblnn, perku, cpes-
KW, OTpe3kn bpeBeH n matepunanos; 06pesku NnuT;

2) oTxogbl haHepHOro NPou3BOACTBA: KapaHdawu (ocTaTku paHepHOro nNpowus-
BOACTBA), OTCTPYr, OTPe3kn YypbakoB, LWNOH-PBAHMHA;

3) MdArkMe oTXoabl NeconuneHns u gepeBoodbpaboTkn: ONUIKK, CTPYXKKa, LWNu-
doBanbHas nbisb;

4) «kopa, obpasyroLasacsa Nnpu oKOpKe AeNOBbIX COPTUMEHTOB.

Omxo0bI xumu4eckol nepepabomku OpeeecuHbl:

» NUrHUH (OTXOA4bl TMAPOSIM3HOrO NPOM3BOACTBA);

» YEpHble Weroka (NPon3BoACTBO CyNnbgaTHOW Lennonosbl);

» npo4ne roprovme oTxoabl.

OTXO0ABI AECO3arOTOBHTEABHOH H AepeBooOpabaThIBarole
IPOMBIIIA€HHOCTEH

Mpwn 3aroToBke M NepepaboTke OpeBeCUHbI 06pa3yoTcs ApoBa U OPEBECHbIE OT-
XoAbl, KOTOpble MOryT BbITb UCMOMNBb30BaHbl B KAYECTBE UCTOYHUKA IHEPTNKN. YCTaHoBMe-
HO, YTO MMEETCH 3aBMCUMOCTb MEXAY KONMMYECTBOM 3aroTOBSIEHHOW W BbIBE3EHHOW
CTBOSI0OBOM OpPEBECUHBI N KONMYECTBOM 06pasyoLLMXCA OTXOL0B 1eco3aroTOBOK.

OTxoabl Neco3aroToBOK MOXHO KnaccuduumpoBaTth No pa3HbiM NpU3HaKaMm:

» nocnenoBaTenibHOCTU X 0bpasoBaHus;

» M0 XapaKTepy NPUYMH, Bbi3blBalOLUX MOTEPU N OTXOAbI;

» BO3MOXHOCTU UX UCMNOSb30BaHUS;

» (pn3nko-MexaHN4YeCKUM U XMMUYECKUM CBONCTBAM;

» (hbopme 1 pasmepam v gpyrum.

MecTta o6pa3oBaHus pas3nMyHbIX BUOOB OTXOAOB JIECO3aroTOBOK MO dha3aM Tex-
HOOrMYeckoro npouecca nokasaHbl B Tabn. 16. HomeHknaTypa oTxo4oB AepeBoobpa-
GaTbiBaloOLEro Nnpon3BoacTBa npueegeHa B Tabn. 17.
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Tabnuya 16

Mecma obpasosaHusi pa3fuyHbIx U008 0mMmx0d08 1ec03a20MO8OK

10 ghaszaM mexHOs102U4eCcKo20 rnpoyecca

HanmeHoBaHue rpynn,
noarpynn 1 BUAOB

MecTo 06pa3oBaHUA OTXOAO0B y1eCO3aroToBOK B 3aBUCUMOCTHU
OT TeXHOJTIOrM4YeCKoro npouecca

BbiBO3Ka cTBONOB
C KpOHOM
Ha HWXHUN cKnag

BbiBO3Ka XnbicTOB
Ha HWXHWUNX cKnag

BbiBo3Ka
COPTUMEHTOB
Ha HNXHUW cKknaa

N1eco3aroToBok . . -
ANA NepBUYHOMN ne- | ANA NepBUYHOMN ne- | 6e3 nepBMUYHOM ne-
pepaboTku pepaboTku pepaboTtku
APEeBeCUHbI OpeBeCUHbI
| knacc. APEBECHbLIE OTXO[bl
A. TBépable Unn KyckoBble 0TX0abl
50 % — Ha necoceke, 100 % — 100 % —

A 1: oTXoA4bl KPOHBbI:
BETBW, Cy4bsl, BEPLUNHbI

BT.4Y.35% —
Ha NyHKTE MorpysKku;
50 % — Ha HWXHEM
cknage

Ha necoceke B T. 4.
85 % Ha nyHkTe no-
rpy3Kku

Ha necoceke, B T. .
85 % — Ha BepxHeMm
cknage

A 2: xBopocT

Ha necoceke

Ha necoceke

Ha necoceke

OTtxoabl cTBONOB

M KOPHEN:
A 3: KopHu TO Xe TO Xe TO Xe
A 4: nHn -1 =1I- -1 =1I- -1 =1l-

A 5: OTKOMNEBKU

Ha HmxHem cknage v
pasgenoyHon nno-

Ha HmxHem cknage
W pasgenoyHon nno-

Ha BepxHem cknage

Laake LaaKke
A 6: KO3bIpbKK TO Xe TO Xe TO Xe
Ha neconunbHoOMm, Ha neconunnbHoOMm,
A 7: rop6binu, peiiki, pacnnnoBOYHO- pacnnnoBOYHO-
pPacKpOEYHOM U WINa- | PacKpOe4yHOM W Lwina- HeT

TOpLOBLIE 00pe3ku

rnopesHoMm Lexax (3a-

rnopesHoMm Lexax (3a-

BOgax) Bogax)
5. Msirkve oTxoab! 1-2 % — Ha necoceke | 1 — 2 % — Ha necoce- Ha flecoceke
) n98 —99 % — ke n 98 — 99 % — Ha ’
(onunkun) Ha BEpXHEM ckrnage
Ha HWKHEM cKnajge HUXHEM cknage

Il knacc.

KOPA

B. Monogas kopa (kopa
BETBEW, Cy4beB, BEPLUMH
n gepesbeB | kNacca
BO3pacTa)

50 % — Ha necoceke,
BMECTE C BETBSIMU,
Cy4bsl U BeEpLUMHAMMU
n xgopoctom, 50 % —
Ha HWXHEM cKnage

100 % —
Ha necoceke

100 % —
Ha necoceke

I". Ctapas kopa (kopa
cpeaHen n KoMneBown
yacTten)

Ha HuxHem cknapge

Ha HuxHem cknage

Ha HmxHem cknage

Il knacc. APEBECHAA 3EJIEHb

[1. 3eneHb (xBoSA 1 Nu-

55 % — Ha necoceke,
45 % — Ha HMXKHEM

Ha necoceke

Ha necoceke

cTBa
) ckrnage
E. Ilanka
(TOHKME BeTBU
TO Xe TO Xe TO Xe

N HeoapeBecHeBLUME
nobern)

OTxoAbl MeEXaHU4YecKol NepepaboTkm ApeBECUHBI MOXXHO KnaccupuumMpoBaTh:
1) N0 COPTUMEHTaM UCXOAHOTrO Chipbs (OTXOA4bI NUIOMaTepmarnoB, 0TXoAbl daHe-

146




pbl U OPEBECHOBOMOKHUCTbLIX MIINT, OTXOAbl APEBECHOCTPYXKEYHbIX MINT);

2) Nno nopogam ApeBECUHbI (XBOMHAs, NIMCTBEHHASA);

3) no BnaxHoctn ((B %) cyxue o 15, nonycyxme 16 — 30, BnaxHole 31 1 Bblwe,
ceepxenaxHbie 100 n Bbiwe);

4) no cTpykType (KyCcKoBbl€ KpyMHble, KYCKOBblE€ CpeaHue, KyCKOBble MerKue, Cbl-
ny4yue);

5) no ctagnnHoctT 06paboTkn (NepBUYHBIE, BTOPUYHbIE).

Tabnuua 17
HomeHknamypa omxo0oe depesoobpabamsigarouie2o rpoussodcmea
Mpynna Pasmepbl, MM
HanmeHoBaHue OTX0A0B XapakrtepucTtuka TOsLWMK-
ANMUHa|WNpuHa
no CTPyKType Ha

OTxogbl NponsBogcTBa NNoMaTepranonB
BokoBas YyacTb AOCKM,

Penka Kyckosbie oTaendemas npyv NpoaoSibHOM 1000- - -
0630rnbHas KpynHble A by npoA 6500
packpoe Heobpe3HOW 4OCKM
KOpOTKOMvep To e HenonHomepHble KOPOTKME 500- 100- 10-50
KPYMNHbIN OTpes3Ku nurnomMaTepuarnos 1500 200
Henomepok KyckoBble OTpesku nocne NpoaosibHON 250- 100-
o N 16-35
cpegHun cpefHue M nonepe4vyHou pacnmnioBku 500 220
Menkue oTpeskn n cpesku
Menout kycko KyckoBble nocrne npoaosibHon fo 15-60 | 12-30
Bas Menkue 250

1 NonepeyvyHon pacnunioBkm
[peBecuHa, otaensiemas
Ctpyxka Cbinyyue pesuamn nNpu CTporaHnn 2-25 - 0,2-1,5
nnn ppesepoBaHnn
Otaoensiemas B npouecce
Onunku To xe pacnunoBku 3yobamu nun 1-5 - 0,1-3
YacTb OPEBECUHbI
MbineBnaHbIe YacTULbI
[peBecHas _1l- OpEeBECUHbI, U3MefbYaeMom 0,01 -
NbiNb B npouecce o6paboTku pesuamm 0,02
WUnn WNngoBaHMEM
OTxogpbl NponssogcTea aHepbl U APEBECHOBOMIOKHUCTBIX NNT

O6peskn knee- KyckoBble 225-
Houn dbaHepsbl KpyrHble OBpestm 1525 15-1751 4-15
Obpeaiu cTpo- To xe To xe 30 | 15.150 | 0,8-1,2
raHoro LUnoHa 1700
Onunku Cm. «OTx04bl Npon3BoACTBa NUIoMaTepmanos»
[pesecHas To e
nblfb
OTx04bl NPON3BOACTBA APEBECHOCTPYXKEYHBLIX NIINT
KyckoBble 225-
O6peskn nauT KDYHBIE O6peskn 1700 15-220 | 6-32
Onunkn Cwm. «OTx04bl Npon3BoACTBa NUSIoMaTepmanoB»
[pesecHas Toxe
Nblfb

KonnuyectBo oTxonoB aepeBoobpabaTbiBatoLLMX NPOM3BOACTB 3aBUCUT OT KayecT-
Ba NOCTaBMSiEMOro Cbipbs, TUMa U pasMmepa U3roTOBMSEMON NPOAYKUMU, TEXHUYECKOM
BOOPY>KEHHOCTM NpeanpuaTns n ero mowHoctn. Konuuectso oTxonoB B AepeBoobpa-
6oTke coctaBnsaet 10 — 50 % ncxogHoro coipbs (MMNomaTepunanos, aHepsbl).

Buabl 1 KONMYECTBO KyCKOBbIX OTXOOO0B B pasfnyHbIX AepeBoobpabaTbiBatoLLmX
NpoM3BOACTBaxX yka3aHbl B Tabn. 18.
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Tabnuya 18
Budnbi u konuyecmeo Kyckoebix omxo008 8 depesoobpabambigaroujux rnpou3eoocmeax

v KyckoBble Konn4yectBO 0TX040B,
MpounsBoacTBO Cbipbé o
oTxoAbl %o OT CbIpbs

[MponssoacTBo Penku, TopuoBble

P A MNunomaTepuansl Py 50

YepHOBbIX 3aroTOBOK OTpesku

CronsipHo- Munomatepuansl Toxe 35-40

mebenbHble [peBecHble NNUTLI O6peskn nauT 10-15
npov3BOACTBa n dpaHepa n paHepbl
MponsesoacTso MunomaTepuransl, Penkn, oTpeskm 20-40

napkeTa YepHOBbIE 3aroTOBKM A0COK

Llenecoobpa3Ho co3gaHue KOMMMEKCHOM TexHosormmn, obecneymsatowen 6esoc-
TaTOYHYO NepepaboTKy BCEX APEBECHbIX OTXOA0B — OT pyboK yxoda B necxosax, nopy-
BGO4YHbIX OCTaTKOB, (hayTHOM U HEeOEenoBON LOPEBECUHbI B f1€CO3aroTOBUTENbHbLIX Npea-
NpUATUSAX, OTXOOO0B AepeBonepepaboTkm Ha neconepepabaTtbiBalOWmMX NpeanpuaTusx.
Mpn aTom npousBoaMMas MPOAYKUMSA OO0SMKHA MONb30BaTbCA YCTOMYMBBLIM CNPOCOM, a
cama TexXHOomnormsa AormkHa ObiTb 3KONOrMYeckn YNCcTon. BakHoe MecTo B Takom TEXHOSO-
N JOIMKHO ObITb OTBEAEHO NPOM3BOACTBY APEBECHOMO TOMMMBA.

OTXoABI MPOH3BOACTEA LEAAIOAO3bI, OyMaru H KapToOHA

O6wwme ansa UBI HopmaTtmBbl 06pa3oBaHMsl OTXOA0B B HAcTosLLIEE BPEMS OTCYT-
CcTBYIOT. Ha kaxgom npegnpuatum paspabaTbiBaeTtcs «[1poekT HopmaTtueoB obpasoBa-
HUA 1 NMMUTOB Ha pasmelteHne otxopos (MMHOJIPO)», B KOTOPOM Ha OCHOBE AEWNCT-
BYIOLLIMX HOPMATUBOB NOTpebreHns maTtepuarbHbIX PeCYpPCOB paccyYnTbiBalOTCA OObEMDI
obpa3oBaHMst OTXOL4OB N NMUMUTBI HA UX pa3mMelleHune. JInMuTbl cornacoBbiBalOTCS C pe-
rMoHanbHbIMK opraHamu PocTexHagsopa PO n cnyxaT Ansg npeanpusTus OCHOBHbIM [,0-
KYMEHTOM, pernaMmeHTmpyowmm obpasoBaHme 1 pasMeLleHne OTXon0B.

Y4éT 0bpa3oBaBLUMXCH, UCMOMb30BAHHbLIX, 0DEe3BpEXEHHbIX, NepefaHHbIX OpYrM
nmuam urnum NoNyYeHHbIX OT APYruX SiML OTXOAOB, a Takke pasmelleHne OTXO40B OcyLie-
CTBMSETCA B COOTBETCTBUM C noctaHoBneHnem PocctaTta ot 17.01.2005 r. 06 yTBEpP-
XaeHuu MNopsagka 3anonHeHnsa 1 npeacTtasneHnss popmbl heaepansHOoro rocygapcreeHs-
HOro ctatuctmyeckoro HabntogeHna Ne2-TI1 (oTxoabl) «CBeneHnsa o6 obpasoBaHun, uc-
nonb3oBaHuN, obe3BpexmnBaHun, TPAHCMOPTUPOBAHUN U pa3MELLEHUN OTXOO0B MPOU3-
BOACTBA M NoTpebneHuns».

OTxogbl Npon3BoACTBa LEeNoo3dbl U Bymarn MOXHO pasgenntb Ha rpynnbi:

» 0TXOAbl NPU NPOU3BOACTBE CYNbGaTHOWN LIEeNoosbl;

» 0TX0oAbl NPU NPOU3BOACTBE CYNbMUTHOW LIENSIoNo3s.l;

» oTxofbl Npu nepepaboTke MakynaTtypbl;

» 0TXoAbl Npu NPoM3BOACTBE Bymaru n kapToHa.

Mpn nponsBoacTBe cynbgaTHON LEnnono3bl 06pasyroTcsa Xuagkme, TBEpAble U
razoobpasHble BUAbl OTXO40B.

)udkue omxo0bl — YEpPHbLIN LWENOoK, NPaKTUYECKN MOSNTHOCTbIO YTUIN3NPYyeTCs,
CrywiaeTcsl U cKuraeTcs 4 pereHepauum Ncnosb3yembliX B NpoLecce Bapkn XMMUKaTOB
N NosnyYyeHns aHeprun. HesHaunTenbHasa 4acTb B BUAE yTeYeK U NPOMOEB NOCTynaeT Ha
BHEMOLWA404YHbIE OYUCTHBLIE COOPYXKEHUS.

razoobpa3Hbie omxo0bl — NETYYUIA OpPraHUYecKUin yrnepon, OypHO naxHywime
COeAWHEeHUsT — CepoBOAOPOa, MeTUnMepKanTaH, AuMeTuncynbdug, OUMMEeTUNAnCYnb-
dua. KoHUeHTpnpoBaHHbIe radbl MOCTYNaKT OT KOTMa, BbIMAPHOW YCTAHOBKU N OT OTAYB-
K/ KOHOEHCATOB B CTPUMMUHI-KOMOHHE. B cymme nx konm4ectBo cocTaBnsieT cBbiwe 25
M /(T B.C.U.). KOHUEHTpMpOBaHHbIE rasbl (a B HEKOTOPLIX Cnyyasax u pasbasBrneHHble) Co-
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BGupatoTcsa u cxurarTcsa NMBo B M3BECTEPEreHepaLUmMoOHHON Nneyvn, cogopereHepaumoHHOM
KoTne, nMbo B cneumanbHOM Neyu.

Mpn npounsBoacTBe CynbaTHOM LENono3bl HakannMBaTCA pasnnyHble BUAbI
TBEPAbIX OTXO40B:

1. Kopa n gpeBecHble 0TXo4bl NPU NOArOTOBKE CbipbS;

2. LUnambl HEOpraHMYecKMx BELLECTB OT pereHepaunum XMMmMKaTos,

3. Lnam ot 06paboTkm CTOYHbIX BOA (HEOpraHW4eckne BeELLECTBA, BOSIOKHA W
N30bLITOYHbIA aKTUBHbBIN WI);

4. 30n0yHOC OT KOTIOB;

5. OTtxoabl (B OCHOBHOM NeCOK) oT 06paboTKn ApeBECUHBI;

6. 3ona u pasHoobpasHblie MaTepuarbl (CTpoUTENbHbIE OTXOAbl U NpoYee).

BOonbLIMHCTBO OpraHMYeckux BELLECTB, KOTOPbIE MOXHO paccMmaTpuBaTb Kak OT-
X04bl MPON3BOACTBA, CKUIraKTCs AN NOMy4YeHUs SHEPTUN.

Ocagkn 1 N3BECTKOBLIN LUaM BbIBOAATCA M3 LKA pereHepaumm XmuMmMkKaToB ansi
noaaepXaHnsa Ha NpUemMnemMom YPOBHE KONMYECTBa MHEPTHbLIX HEMPOLIECCHbLIX BELLECTB
N XUMUKATOB, HEHYXKHbIX ON151 BEAEHUS TEXHONOMMYECKOro npoLecca.

Ocagku ot 06paboTKkM CTOYHbIX BOL cnyxaT Hambonee BaXXHOW rpynnon OTXOAOB.
Bonbloe konmMyecTBO OcagkoB obpasyeTcs Mpu NEPBUYHOM MEXaHUYECKOW O4YUCTKE
CTOYHbIX BOA M Npy 06paboTKe CTOYHbLIX BOA akTUBHbLIM nroM. Ocagok obbl4HO crywaeT-
cs nepen 06e3BOXMBaHMEM €ro Ha OUNbLTP-MPeEcce, LUHEK-Npecce unuM BakyyM-cunbTpe.
YacTo nepen 06e3B0KMBaHMEM U3ObLITOYHBIN aKTUBHbLIA U CMELLUMBAETCS C OCaAKoM U3 nep-
BUYHbIX OTCTOMHMKOB M U3MENBbYEHHON KOpor. CMeLLaHHbIN 0CaaoK MOXET BbiTb 06e3BOXEH
00 65-75 % BnaxHoctn Ha counbTp-npecce n Ao 50 — 60 % BNaXXHOCTN Ha LUHEK-Npecce nNpu
MCMNONb30BaHUM Nnapa Ha CTyneHu npeaBapuTenbHON 06paboTkn ocagka.

Mpn cxuraHmm ocagka nosyvyeHne OONONHUTENBHOM 3HEPrun BN3KO K HYM0 Un
NMeeT oTpuuaTenbHOe 3Ha4YeHne, ecnu BraXHOCTb ocaaka Bbiwe 60 %, nnu ecnu oca-
OOK coaepXnT BonbLLIOe KONMYEeCTBO HEOpraHM4Yecknx BellecTB. [1ns noBbllEeHUS Ten-
nocoaepkaHnsa ocajka ero 4acto CMeLLUMBalOT C KOPOW Un € APYrMMU APEBECHBIMU OT-
xogamun. B 1abn. 19 npueeneHbl OPUEHTUPOBOYHbIE YAENbHbIE HOPMbI 0Bpa3oBaHUs ro-
POYMX OTXOO0B NPOM3BOACTBa 6eneHon n HebeneHon cynbaTHON LEennno3bl U BO3-
MOXHbI€ MYTN UX UCMOSIb30BaHUS.

Tabnuya 19
XapakmepucmuKka OCHOBHbIX 20PHOHUX 0MXx0008, 0bpa3yrouuxcs
8 rnpouyecce rpouszeoocmea cyrbgamHol Uesiono3bl

KonunuecTtBo .
Tun Bo3MoXHbI cnoco6b
MpoucxoxaeHune OTXOA0B.
oTXoaoB yTunusauumm
Kr/(T B.C.L.)
Kopa Okopka 6anaHcos 90 B kavecTBe TONNMBa
Onunkn n menkas Pacnunoska B kavecTtBe
HEKOHAULMOHHAA OanaHcos, 30-50 Tonnmea; 419 NpomM3BoACTBa
wena pyOka OPEBECHO-CTPYXEYHbIX MANT
OTxoabl CopTupoBaHue
A pTVP 31 B kayecTBe TOonnuBea
COPTMPOBaHNS LIenItono3sbl
YépHbIn CxuraHune
P Bapka 950 — 1600

LWENOK B crneumanbHbIX TOMNKax

Lnam O6paboTka 10 CxuraHue
(ocagok) CTOYHbIX BOA BO BCMOMOraTesbHbIX ToMnKax




Omxo0dsbI npu npou3eodcmee cysbhumHol yesuono3bl. [py NponsBoacTBE
CyNbUTHON LIENTHON03bl 06pa3ytoTCs Xnakme n TBEpable BUAbl OTXOAOB.

Mpn Bapke UENNNO3bl HA HATPUEBOM OCHOBaHWM 0BPa3ytoTCa NUIHO-CyNbGOHATHI,
OCHOBHas YacTb KOTOpbIX BbIMyCKaeTCs B BUAE TOBApPHOro npoaykra. [Npun oTcyTcTBumM cnpoca
Ha pbIHKE NUrHOCYNbOHaThl COpackIBAOTCA CO CTOYHBIMM BO4AMMU, TaK Kak MCNPOBOBaHHbIE
cnocobbl yTUNM3auum nUrHoCyNb(OHATOB CXKMUIaHMEM HE HalfM NPaKTUYECKOro NpUMEHe-
HMS N3-3a BbICOKOW XMMWNYECKOW arpeCcCUBHOCTM NPOAYKTOB CropaHusi.

Mpwn Bapke Lenmnono3bl Ha MarHUEBOM OCHOBaHUKN OTPabOoTaHHbIM BapOYHLIN PacTBOP
MPaKTUYECKN NOSTHOCTBIO YTUNN3MPYETCS, CryLLaeTcsl U CKUraeTcs 4ns pereHepauum ncnosb-
3yeMblX B NMpoLecce BapkM XMMUKATOB U MNOSyveHUst aHeprnn. HesHaumTenbHasi YacTb B BUAe
yTeyeK 1 NPOMOEB MOCTYMNaET Ha BHENSOLLAA0YHbIE OYMCTHBIE COOPYKEHMSI.

Mpon3BoacTBO CynbUTHOM LIENMONO3bl CBA3aHO C ObOpa3oBaHMEM pasfNYHbIX
TUMNOB crneundunyecknx TBEPAbIX NPON3BOACTBEHHbLIX OTXOA0B, OONbLUIMHCTBO U3 KOTOPbIX
MOXET ObITb YTUNU3MPOBAHO. ATM OTXOAbl (POPMMPYIOTCA Ha PasnU4YHbIX CTagusax npo-
N3BOOCTBEHHOIO NpoLecca, TakMx Kak OKOpKa, pybka, CopTMpoBaHUE 1 NPOYMX.

HpOK3BOIlCTBO, TPAHCIIOPT H XPAaHECHHE APEBECHOI'O TOIIAHBA

[peBecHoe TONMMBO MOXHO pa3faennTb Ha NEPBUYHOE N BTOPUYHOE.

lMepeu4HOe OpeeecHoe mornueo — 37O APOBsHAA ApeBeCcUHa, NOpPybOoYHbIE OC-
TaTKW, NHN U KOPHU OEPEBbLEB, XBOSI, APEBECUHA KYCTapHUKOB, APEBECUHA OT PybOK yXo-
Aa B MONOAHSIKax 1 cpegHeBO3paCTHbIX nocagkax, HenvMkBuaHasa ApeBecuHa, nepuoam-
4YecKn HenuMKBMOHasa ApeBecuHa, 0TXo4bl AepeBoobpaboTKN, NOBPEXAEHHAN ApPEeBECUHA
Npu TpaHCNOPTUPOBKE U XxpaHeHun. Kopa He aBnsieTca ApeBeCHbIM TOMSIMBOM, €€ MOXHO
OTHECTU K NepBUYHOMY BMOTONNUBY.

Bmopu4Hoe OpeeecHoe MoOI/u8o — 3TO YNaKOBOYHAs Tapa, MCMONb30BaHHbIE
CTpOUTESNbHbIE KOHCTPYKLMUW, U3OENUs, MoaenbHas ApeBecrHa 1 npoyee.

[peBecHoe TONnMMBO MOXHO KnaccuunumnpoBaTb U MHBIM 06pasom:

> HeobJsl1a20poOXeHHOe MmOrIu8o — MNOJyYeHHOe U3 fneca WU Kak OTXoAbl Ka-
KOro-nnbo Npon3BOACTBA: APOBa, APOONEHbIE OTXOAbI, CTPYXKKA, Lena, OnnIKn.

> 06s1a20pOXXeHHOe monaueo — creuvanbHO NpPou3BedeHHble U3 Heobnaro-
POXXEHHOro TOMNMBa NPOAYKTbI: BPUKETbI (MU UMNUHAPbI), TPaHyNbl U APEBECHbIA No-
POLLIOK.

[anee npvBefeHa KpaTkasi XxapakTepucTmka gpeBeCHbIX BUOOB TOMMMBA.

Apoea — packornoTas, pacnuneHHas unm Kpyrnas gpesecuHa ¢ Kopowu n3 CTBOJIOB,
BETOK, NMeHbKoB. BriaxxHocTb 55—60 %, nocne Cylwkn B NETHUA Nepuon BraXXHOCTb MOXET
CHU3UTBCA MakCMMyM Ha 15 %. 30MbHOCTb APOB MeHee [ABYX NPOLIEHTOB CyXOro BeLecTBa.

ApobnéHoe dpesecHoe monnueo — ApobnéHoe NepBMYHOE U BTOPUYHOE Ape-
BECHOe TOMMMBO, TO €CTb TOMMMBO B rpaHuLax oT necopyboyHbIX OCTaTKOB A0 MUCMOMb-
30BaHHbIX OEPEBAHHbBIX KOHCTPYKUMN 1 ngenun. [pobneHoe apeBecHOe TOMAMBO MO-
XeT OblTb pPasnNUYHON BMaXHOCTU M nNpeactaBndeT cobON KyCkuM pasHOW BENUYUHBI.
MmeHHO gpobneHoe TONNMBO M3 BTOPUYHOW APEBECWUHBI UCMOMb3yeTca B rasndukaTo-
pax, NOCKOMbKY NMPUroTOBSIEHME U3 HEro OAHOPOAHOM LUenbl 3aTPyAHEHO, N OHO MOXET
MMeTb NPUMECK B BMAE NECKa, KPaCcOoK, NakoB, CBA3YIOLMX 3aLUMTHBIX NOKPbITUA. 30nb-
HOCTb AoCTUraeT gecatn n 6onee NpoLEHTOB.

TonnueHas wiena — 370 TONIMBO, NONYYEHHOE NYTEM paspyLLUEHNs APEBECUHbI C
MOMOLLbI0 pydsiLLero HoXXeobpasHoro MHCTpyMeHTa. TonnmMBHas LWena UMeEET KYyCKOoO-
pasHyt0 pOpMy C OTHOCUTENBHO YMCTOM MOBEPXHOCTbIO cpe3a N NpubnuanTenbHo oam-
HaKoOBbIM pPa3MepoOM KYCKOB. BnaHOCTb Lienbl 3aBUCUT OT BMAAXHOCTUM OPEBECUHbI.
30NbHOCTbL MOXeT BbIThb (B %): 0,6 — opeBecnHa cTBona, 3 — BETKM U Kopa, 5 — XBOS.

Onunku u cmpyxka — NoboYHbIN NPOAYKT Npu AepeBoobpaboTke. Pasmep yac-
TUL OT OOHOrO 4O NSATU MUNNMMETPOB. BnaxHocTb 3aBUCKT OT nepepabaTtbiBaemMoro ma-
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Tepunana, TO €CTb OT YEeTbIpEX A0 MATM MNPOLEHTOB U OO0 €CTECTBEHHOW BMAXHOCTU.
3onbHocTb cocTtaBnsaeT meHee 0,5 %.

Kopa moxeT ObiTb B YACTOM BMAE UCMONb3oBaHa kak TonnmeBo. OCoBEeHHOCTbIO
KOpbl SIBMISIETCH, KaK NpPaBuUIio, BbICOKasi BMAXHOCTb, YTO TpebyeT Ana €€ CXKUraHus KoT-
noarperaToB crneumanbHON KOHCTPYKUUK. XapakTepusyeTcs NOBbILEHHOW N0 CPaBHEHUIO
C OpPEBECMHON 30MbHOCTBLIO M3-3a NPUMeECceN, nonagarwLlmnx B He€ 3a nepuon pocrta ae-
peBa, TPAHCMOPTUPOBKM N XPaHEHMS.

TonnueHblie 6pukemsbi (UUNMHAPbLI) — 06nNaropoXeHHoe ApeBecHoe TOMMMBO,
nony4yeHHoe NYTEM MPECCOBaHUS XOPOLWIO pasMeribMEHHOro MNEPBUYHOrO APEBECHOr0
cbipbs. Pasmepbl 6puketoB — gnvHa 10-30 caHTUMETPOB U WMPUHA Unu guameTp — 6—
12 caHTumMeTpoB. BpuketTnpoBaHne Npon3BOAUTCA Kak C LEefblo NOBbILLEHUSA NSIOTHOCTH
Cbipbsl ANS NOBbIWEHNA PEHTAabenbHOCTN €ro NepeBo3Kn, Tak U Ans ygobctea Mcnonb-
30BaHMA Npu cxxuraHnn. BnaxxHoCTb OpuKeToB OT BOCbMU A0 AECATU NPOLEHTOB, HaCbIM-
Haa nnoTHocTb — oT 350 go 650 KF/M3, 30/1bHOCTb — He Bonee ogHOro NpoLeHTa.

JlpeeecHbIl nopowoK npou3BOAUTCA MyTéM pasmMona [peBecuHbl. [1po-
N3BOACTBO YaCTO KOMOMHMPYETCS C CYLLUKOW Cbipbsi MPU OTCYTCTBMWN AOCTATOYHOrO KOMu-
YecTBa CyXMX APEBECHbIX OTXO40B.

TonnueHble epaHysnbl — 3TO 0bGnaropoxeHHoe ApeBecHoe Tonnueo. [MpounsBo-
ONTCS NYTEM NPEecCoBaHUS CyXOM Pa3MosioTONM APEBECUHbI Unu Kopbl. Pasmep rpaHyn
konebnetcsa ot 6u ao 12 munnumeTpoB. Paamepsbl yactuy ot 0,5 go 3,0 mm. 30nbHOCTL
apesecHbIX rpanyn oo 1,5 %, kopbeBbix — 40 3,5 %.

[‘paHyrbl MOryT MCNONb30BaTLCA Kak B KOTroarperatax ¢ TOMKamu rnpsiMoro Cxum-
raHus, Tak 1 B BbITOBbIX KOTNoarperaTax.

BoamoxeH pasmon rpaHyn n CxuraHue OpeBecHOM Mbifii C NMOMOLLbIO MNblSIEBON
ropenku. B atom cnyyae rpaHynmpoBaHue Tonbko hopmMa ynakoBkU. TONMUBHbIE FPpaHy-
nbl 4Na GbITOBOro NoTpebneHns AoMmkHbl ObiTb Bonee XXECTKMMKU, YeM ONSA TennocTaH-
UMM 1 He AaBaTb APEBECHON NbIIN NOcne TPEX Neperpysok.

TexHOAOTHS IIPOH3BOACTBA TONMAHBHOH IIIEeIIbl

B kadecTBe Chbipbsi Npy NPON3BOACTBE TOMMIMBHOW LUEMbl UCMOMb3YKTCS OTXOAbI
pasnuyHbIX gepeBoobpabaTtbiBaloWMX U f1eCO3aroTOBUTESNbHbBIX NPON3BOACTB. YKPYnN-
HEHHO BCE OTXOAbl MOXHO pasfennTb Ha KyckoBble (TBEpAble) M cbinyune (msrkue). K
KyCKo8bIM omxo0daM OTHOCAT Cydbsi, BEPLUMHbI, MHU U KOPHU, 0B6pe3kn XNbICTOB 1 Gpe-
BEH (OTXO4bl PACKPSPKEBKM U pa3fenkun), ropobinn, perku, oTpe3Kn nurnomaTepuanos U
3aroToBOK, 00pe3kn gpaHepsbl, NYLLEHOro N CTPOraHHOrO LUMOHA, APEBECHOCTPYKEYHbIX,
APEBECHOBOITOKHUCTBLIX U CTOMSAPHbBIX MIAUT, FHYTO-KNEeHbIX 3arOTOBOK, LUMOH-PBaHUHY,
KapaHgalwmn, OTpeskn KapaHaallen.

K cbinyyum omxodam OTHOCAT CTAHOYHYH CTPYXKKY, OMUIIKU, OTXOAbl OKOPKM,
APEBECHYIO0 Mblflb, OTCEB TEXHONOrMYECKON LEeNbI.

HecmoTpa Ha pasHoobpasve CylecTBYHLWMX WU BO3MOXHbIX  TEXHWUKO-
TEXHOMOMMYECKNUX PELLUEHUN NPU NOArOTOBKE M U3MENbYEHUN APEBECHbIX OTXOAOB, Ha
nNpakTuKe TPaanLMOHHO 3TN PELLEHNS CBOOATCSA K ABYM TEXHOOrMYeCKUM CXeMaM.

[na KycKoBbIX OpPEeBECHbIX OTXOAOB: U3MeNbYeHME B LLENy Ha pybuTenbHbIX Ma-
LUMHaX, copTUpoBKa LWenbl. [1na cbinyynx — copTnpoBka otxo4os. OnTuManbHbIi pasmep
yacTuy, 4O KOTOPOro crneayeT uamenbyatb ApOBa M KYCKOBblE OPEBECHbIE OTXOAbl, Of-
peaenstTCca NCXOAS U3 Ha3HAYeHUA N MUHUMAarnbHbIX 3aTpaT SHEpPruM Ha u3mMernbvyeHve
APEBECUHbI C O4HOW CTOPOHbI M o6ecnevyeHnsi BO3MOXHOCTM MOSIHOM MexaHu3aumnm n aB-
TOoMaTtM3aumm NpoueccoB TONNMBOMNoAa4M — C ApYron.

TexHonornyeckun npouecc nepepadboTkM KyCKOBbIX OTXOA40B 3aBUCUT OT 06 bEMOB
OTXOL0B, UX B/AA, pa3MepoB N Ha3Ha4YeHUs wWenbl. Ha npeanpuaTusx NecHoro KoMnekx-
ca NPUMEHSATCA: NOTOYHAsA, LEeHTpanu3oBaHHas, cneumannampoBaHHasi 1 KOMOMHMPO-
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BaHHas TexHornornyeckne cxembl. Hambonee wupokoe pacnpocTpaHeHwe nonyyuna
LeHTpann3oBaHHasa cxema, KoTopas npegycMmatpuBaeT U3MeNbYyeHne BCEX BUOOB KyC-
KOBbIX OTXOAOB Ha OOHOW pybuTernbHOM MallnHe.

lTomoyHasi cxema TMPUMEHSAETCA Ha  KPYMHbIX  NEeCONUbHO-4EepeBO-
obpabaTbiBaOWMX NPEeAnpUATUSX, NPU 3TOM B KaXKAOW TEXHONOMMYECKOW Lenoyke oc-
HOBHOIO NMPOM3BOACTBA yCTaHaBnuBaetca pybutenoHas mawwuHa. Crneyuanu3upoeaH-
Hasi cxeMa npegycmaTpuBaeT U3MernbYeHne Kakgoro Buga oTxo4oB B crieumnanbHON py-
OuTEenbLHON MalUnHeE.

lMpn KOM6UHUPOBaAHHOU cxemMe KOPOTKOMEPHbIE OTXOAbl M3MENbYAKTCA Ha Ma-
LUMHE OAHOro TUMNa C HaKNOHHOW 3arpy3koun, a ANIMHHOMEPHbIE — HAa MaLUUHEe C rOpU30H-
TanbHOW 3arpy3Kon.

OCHOBHbIM TUMOM PYOUTENbHBIX MALIMH A8 U3MENbYEHUST KYCKOBbIX OTXOA0B
ABNAIOTCA MalUMHbl OUCKOBbIE, B KOTOPbIX BblpabaTbiBaeTca Liena fny4dwero Kayecrtsa.
PaspaboTaHa TexHonormyeckas IMHMS Ha OCHOBE MOTOYHOM CXEeMbl C 3fleMEHTaMN KOM-
OuHnpoBaHHOM (puc. 74). OTxoabl NOCTyNatT U3 Luexa KoHBenepom 1 nnu mu3 Hakonute-
ns1 3 Ha 3arpy3oydHbI KOHBeVep 2. Hag KoHBenepom 2 CMOHTMPOBaH MeTannouckartenb
4, v3BneKawLlmn MeTannmyeckne BKMAKOYEHUS M3 oTxogoB. MexaHuam nogauynm pyou-
TenbHOM MalMHbI 5 COCTOUT M3 rOPU3OHTANbHOrO U HAKMOHHOro NaTtpoHoB. Menkue oT-
xoabl (anmHa meHee 400 Mm) npoBanMBalOTCS B OKHO M MOCTYNaKT B HAKIOHHbLIN Na-
TPOH, Gonee ANWHHbIE HaNPaBNAKTCA B rOPM3OHTanbHbIA NaTpoH. lNMonydyeHHas wena
yepes LenonpoBog MocTynaeT Ha COPTMPOBKY. V3 CcOpTUPOBKM KOHAMLMOHHAA Liena
KOHBENepoM 7 HanpasnseTcsa B OyHkep nnu Ha cknag. OTces wenbl (Menkne u KpynHole
dpakumm) nogaeTcsa KOHBENEPOM 8 B CKMMOBLIA NOrpy34mnk 9.

: =/

8

9

Puc. 74 — TexHonozaus nepepabomku KyCKO8bIX 0mMx0008:
1 — NEeHTOYHbIN KOHBENEP; 2 — 3arpy304HbI KOHBEWep; 3 — nnowazaka-HakonuTens;
4 — meTannouckaTenb; 5 — pybutenbHas mawmnHa; 6 — COpTUPOBKA LLEMNbI;
7 — KOHBeWep nofayu wenbl Ha cknag; 8 — KOHBenep yaaneHus otcesa Lenbl;
9 — ckunosbIn NOrpysymk; 10 — NynbT ynpasneHus
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TexHonorms npovM3BoAcTBa TOMMMBHOW LUEMbl 3aBUCUT OT MPOM3BOACTBA, Ha KO-
TOpOM 00pa3yoTcs ApeBeCHbIe OTX0AbI.

1. TexHonoz2usi u obopydoeaHue Onsi npouszeodcmea wienbl U3 omxoooe
depesoobpabomku.

Mpn nponsBoacTBE NMoMaTepuanoB Ha HWXHEM fecocknage obpasytoTcsa Kyc-
KOBble OTXOA4bl B BMUAe ropbbinen, peek unm oTpeskoB ApeBecuHbl. B aTom cnyyae uene-
coobpa3HO YCTPOWCTBO creLmanbHbIX y4acTKoB No nepepaboTke oTxonos B weny. OgHa
N3 BO3MOXHbIX TEXHOMOIMMYECKMX CXeMbl nepepaboTkm OTxXoaoB AepeBoobpaboTkm B
Leny npeacrasrieHa Ha puc. 75.

[ns nogaym ApeBecHbIX OTXOA0B B pyOoUTENbHYH MalUMHY U TPaHCNOP TUPOBKM
BblpabOTaHHOM Lenbl OT pybuTenbHbIX MalMH Ha CKNaabl TONMMBA UMW Ha OTIPY3KY Mo-
TpebuTensamM NCNonb3yktTCs NTEHTOYHbIE NN CKPebKoBble KOoHBenepbl. s namenb4yeHms
KYCKOBbIX OTXOA0B Ha TOMIMBHYIO LLIENY UCMNOMb3YHT pyOMTENbHbIE MaLUMHbI Pa3NNYHbIX
MoandmKaLnn.
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Puc. 75 — TexHonozau4eckue cxeMbl nepepabomku omxo0o8
Oepesoobpabomku Ha wery:
1 — meTannounckaTenb; 2 — KOHBENEP NIEHTOYHbIN;
3 — pybuTtenbHasa MawmHa; 4 — NOTOK AN 3arpy3kun KpynHOW LLenbl Ha AoU3MeSbYeHME;
5 — copTupoBkKa Lienbl; 6 — 6yHkep ans cbopa menkon dpakummn 1 oTcesa

[na nepepaboTkn ANMHHOMEPHbLIX KYCKOBbLIX OTXOA4OB NecomaTepmanoB (ropbbl-
nen 1 peek) UCMonb3yTCA OUCKOBbIE pyOUTENbHbIE MALUWHBI C TOPU3OHTarNbHLIMK Ma-
TpoOHamMK; Ons nepepaboTkn KOPOTKOMEPHBLIX KYCKOBbIX OTXOAOB AepeBoobpabaTbiBato-
LLMX MPON3BOACTB UCMONb3YTCA OUCKOBbLIE PYOUTENbHbIE MALLMHbI C HAKIMOHHBIMK Na-
TpoHamu, 6GapabaHHble pyOuTenbHbIE MaLLMHbI C TOPU3OHTaNbHbIMKM NAaTPOHaMMN U Banb-
LiEBbIM MEXAHU3MOM MOAAYMN.

2. TexHon02us1 U 060pydoeaHue Ons nNpou3zeodcmea MorJiueHoOU wenbl U3
0mxo0o0e J1ec03a20MOEBOK.

KonnyectBo 0Txo40B Ha necocekax (6e3 nHen un kopHen) npeBbiwaeT 20 % 06b-
€Ma npomuspacraroLLen Ha necocekax NMKBUAHOW ApeBeCUHbl. Kpome Toro npeanpusatus
BpocaloT Ha necocekax OpPOBSHYKO ApeBeCuHy, 0O6bEM KOTOpPOM COCTaBNsET B CpegHEM
no Poccumn 30 % 3aroTaBnnBaemon gpeBecuHbl. [1poBsiHas gpeBecuHa, ocTaBnsieMasi Ha
necocekax, Takke NepexoauT B pa3psg NIecoceyHbIX OTXOLO0B.

OTxoabl, obpasyloLmecs Ha necocekax, UMEOT cCaMyto pasnuyHyto bopmy u pas-
Mepbl: BETBUW, BEPLUMHbI, 0GNTOMKN CTBOSIOB AEPEBLEB U Aaxe Lenble cTBonbl. OHu bec-
NOPSAOYHO NepeMeLLaHbl, UMET Manyk NAOTHOCTb U coaepaT 6onbLIoe KONMYeCcTBO
pasnuyHbIX NPUMECcen: Kopbl, NPYTbEB, APEBECHON 3€IEHN U MUHEpPasbHbIX NpUMecen.
Bce 310 co3gaeT TeXHMYECKNE N SKOHOMUYECKME TPYAHOCTM Ansa ux cbopa n nepepaboT-
Kn, npeabasnsaeT ocobble TpeboBaHUsA K 060pya0BaHUIO ANS BbINOMIHEHUS 3TUX paboT.
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B npouecce Tpeneskn 1 Norpyskn TOHKOMEpPHbIE AepeBbs YacTo nomatotcs. MNpu na-
AEHUN KPYMNHbIX AepeBbEB Ha 3eMII0 B NpoLecce Barnku, 0COBEHHO 3MMON, OT HUX OTNaMbl-
BalOTCA KPYrMHblE Cy4bs U YacTu aepesa. [1o3ToMy 3HaYMTENBbHYO YacTb NIeCOCEYHbIX OT-
XO[0B COCTaBnsieT CTBONOBasi ApeBeCUHa — 06NIOMKM CTBOSIOB, KPYMHbLIX CYy4bEB U BEPLUMH
aepesbeB. [1na nx cbopa n nepepaboTku Ha Lweny co3gaHbl CUCTEMbI MaLLUKH.

Haunbonee yacto oTxoabl nepepabatbiBalOTCA Ha Leny C NOMOLLBIO NepeaBMKHbIX
pyouTEnbHBLIX MalVH, KOTOpble paboTaloT Ha nnowagkax y JIeCOBO3HbIX AOPOr Unu Heno-
CpeacTBEeHHO Ha necocekax. VMIMetoT mecTto crnydyan nepepaboTku NecoCeyHbIX OTXOA0B Ha
HVXKHUX (LeHTparnbHbIX) JIECHbIX CKNagax unv Ha nepepabatbiBalowmx 3aBogax.

Hanbonee pacnpoctpaHeHa TexHonornsa nepepaboTkm NecoceyHbIX OTXOA0B Ha no-
Wwagke y goporun. Npn aTom Hambosnee CroXxHOM MU TPyLOEeMKOW onepaumen ssnsetcs coop
NecoCeYHbIX OTXOO0B Ha Necoceke 1 4OoCTaBKa MX Ha NNOLWAaaKy K IECOBO3HOM JOpOre.

[ns cbopa necoceyvHbIx 0TX040B — OB6NOMKOB XJbICTOB CO3[aHa cuctema crneum-
anbHbIX MawwuH. Hanbonbliee pacnpocTpaHeHve nonyyYnnu nogdopLnKM-norpy3yvmKku
MaHUMNyNATOPHOrO TUMNAa Ha ryCeHUYHbIX (KONEeCHbIX) TpakTopax BbICOKON NMPOXOANUMOCTH,
060pyaoOBaHHbIX Ky30BamMu 4N YKNaakm cobupaembix OTXOLO0B.

[na nepepaboTkn necoceyHbIX OTXOA0B, COBpaHHbLIX Ha nnowagke y OOporu,
NPUMEHSIOTCA NPULENHbIE UM CaMOXOAHblE PyOUTENbHbIE MALUWHBI HA TPaKTopax Uu
aBToMObUnax. PybutenbHble MallvMHbl OCHALLEHbI TMOpPOMaHUNynaTopaMn Ans nogayu
Cbipbsi B MawuHy. [na nepepaboTKkM KyCKOBbIX 1ECOCEYHbIX O0TX0A0B (065IOMKOB CTBO-
NOB, BEPLUMH) NPUMEHSIIOTCH, B OCHOBHOM, AVCKOBbIE PyOUTENbHbBIE MALLUHbI.

Mpn pybkax rmaBHOro Norib30BaHWUs B NEPECTOMHbIX HacaxaeHusix obpasyroTcs
ApoBa, Kak bbIs1o NokasaHo paHee, B 06béme ao 30 % obuiero obbEma 3aroTaBnvBae-
MOW OpeBeCUHbI. [pOMbILINEHHOE MCNOMb30BaHNE APOB 3aknio4aeTcs B Ux nepepaboT-
Ke Ha TOnnuBHYHO LWeny. NepepaboTka OPOBSHOM APEBECUHbI Ha LLeny NPON3BOANTCA Ha
CTaUMOHaPHbIX TEXHOMNOMMYECKNX JIMHUAX, BKITHOYAKOLWMX 3cTakady Ans co3gaHus 3anaca
ApPEeBECUHbI, LLEeMHOW NPOAOSbHbIAN KOHBeENeEp (GpeBHOTACKY), pyOMTENbHYIO MaLLMHY, Ha-
KONUTENbHbIA OYHKEP NPU TPAHCMOPTUPOBKE LUEMbl Ha CKNag aBTOTPAHCMNOPTOM WM
MHEBMOTPAHCMNOPTHYKO YCTaHOBKY. [ns BbipaboTKM TOMMMBHOW Lienbl U3 OpPOB CO34aH
PS4 CTaUMOHAPHbIX OUCKOBbLIX PYOUTENbHBLIX MAalUMH C TOPU3OHTaNbHbIM NATPOHOM, CMO-
CobHbIX NepepabaTbiBaTh Ha Leny gpoBa guameTpomM B komne Ao 1180 mm. [uck pybu-
TenbHbIX MaLUWH OCHALLLEH pe3uamMn, pacronoXeHHbIMU MO cnuparnu.

lMpn npousBoAcTBe Lienbl U3 CYyYbEB [AEPEBbEB MWCMOMb3YOTCA ABa TEXHO-
fIorMyecknx npoecca: NPon3BOACTBO LeMNbl NepeaBMKHbIMU PyOGUTENBbHBIMM MaLLMHaMM
Ha NOrpy3odHOM nnoljagke fecocekn U MpPou3BOACTBO LUEMbl U3 CYYbEB Ha HWKHEM
CKknage necnpomMxo3a Mnpu BbiBO3Ke feca AepeBbsMn (C KpoHoM). PacuyéTbl nokasanw,
4yTO cebeCcTOMMOCTb NPON3BOACTBA LLENbl U3 KPOHbl AEPEBLEB HA HWXHEM cKrage npu
BbIBO3Ke Jleca AepeBbsMU B ABa pasa HUXe, YEM Ha Jiecoceke C NMOMOLLbIO nepeaBux-
HbIX pybuTenbHbiXx MawmnH. OBbACHAETCA 3TO TeM, YTO MpU 3arOTOBKE N BbIBO3Ke neca
AEpEBbAMN KpOHA AepeBbEB nepepabartbiBaeTcs Ha LWeny MOLWHbIMU pyouTenbHbIMM
MalmHaMn 60NbLIOK NMPOM3BOAUTENBHOCTN U NS KOHUEHTpauun OTXOAOB B MeCTe ne-
pepaboTkn He TpebyeTcs cneumansHoe obopyaoBaHMe, NOCKOSIbKY KpOHA AOCTaBnseTcs
Ha HWXHWe CKnagbl BMECTE CO CTBOSIaMU AEPEBLEB.

Taknm o06pa3oM, YMEHbLLEHUS NIeCOCeYHbIX OTXOA0B 3a CYET COKpaLLeHNs noTepb
KPOHbl iepeBbEB MOXHO OOCTUYb MYTEM BHEAPEHUS TEXHOSIOrMM f1ieco3aroTOBOK, OCHO-
BaHHOW Ha BbIBO3KE fneca AepeBbaMU. [lepeBbs rpy3faTcs U BbIBO3ATCHA HA HUXHME CKna-
Abl N1eCO3aroTOBUTESbHbIX NPEANPUSATUA TEMU Xe MOrpy3ynkamm u fieCOBO3HbIMU aBTO-
noesgamu, 41O 1 Npu BbIBO3KE XNbICTOB. [1pn 3TOM BbIBO3€ AepeBbs Ha aBTonoesne o6-
pabaTtbiBaloTCa NyTEM 0Ope3ku BbICTynarwmux 3a ero rabaputbl cyybeB. 3a MHOroneT-
HUA nepuoa (PYHKUMOHMPOBAHUSA TEXHOMOrMM YCTAHOBMEHO, YTO OOBLEM Cy4vbeB, MO-
CTYNalLMX Ha HWXKHUIA CKNag BMeCTe CO CTBOMamu, coctaBnseT 7,5 % obbéma cTBono-
BOW [IPEBECUHbI.
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TexHOAOrHS H IIPOH3BOACTBO APEBECHBIX TOIIAHBHBIX I'PaHYA

lMony4yeHne roToBOM NPOAYKUMM U3 OPEBECUHbBI COMPSPKEHO C OFPOMHbIMU NOTE-
PSIMU, KOTOpPblE NPUHATO Ha3bliBaTb oTxodamun. OTxoabl Ha 3Tane NOAroToBKM neca MoryT
AOCTUraTb HECKOMbKNX AECATKOB NPOLEHTOB (MHWU, Cy4bsl, XBOS U npo4ee). TunuyHoe ne-
conunbHoe npegnpuaTne npespawaeT okono 60 (B %) ApeBeCcuHbl B nunoMmartepuansl 1
npu 9TOM 12 yxoamT B OTNWUI, WECTb — B KOHLEBbIE 00pe3kn n 22 B ropbbinib 1 06peskm
KpoMok. OB6BLEM onurna n CTPYXKU Ha aTane aepeBoobpabotkm gocturaet 12 % oT uc-
XOOHOrO CbIpbSi.

CTpaHbl C NeCHbIM NOTEHUMANom akTUBHO BHEAPSANN TEXHONOMMU CXUraHUSa Oonu-
NOK, LWenbl, U cTapon apeBecnHbl. O4YeHb BbICTPO NpoLEecc NPSAMOro UCNob30BaHUA OT-
X0[O0B Neconunenunsi, oepeBoobpaboTkm n nepepaboTkM nokasan cBou HegocTaTku. Bo-
nepBbIX, 4Ns NOBbIWEHNA 3PPEKTUBHOCTN CropaHMsa ONWUIKM U Lwena OOSKHbl ObiTb Cy-
XUMU, YTO TpebyeT JONONHUTENBHbBIX TEXHONOrMYECKNX NpoLEeccoB, UHBECTULMIA, NPOU3-
BOACTBEHHbIX W CKNaACKMX Nrowjagen, Hemanblx 3aTpaTt aHeprun. Bo-BTopbix, Tpebosa-
na peleHna npobnema cknagnpoBaHus. NoMmmMmo HeobxoaMMOCTU BOMbLUMX CKNaaCKMUX
nnowagen, CBexue onusk1 1 wena npy XxpaHeHnn 3a4acTyto CaMOBOCIITaMEHSIOTCA.

HekoTopon anbTepHaTUBOM NPAMOro MUCMNoSib30BaHUS APEeBECHbIX OTXO40B CTarno
N3roTOBEHME M NMPUMEHEHne ToNNMBHbIX BpukeToB. B OCHOBY maen Gbina nonoxeHa
3ajaya nNpeBpaTUTb «KMBOE» Cbipb€ B BesonacHyto npogykuunio. Kpome Toro, pewanucb
npobnembl NOBLILLEHNSA TEMNMOTbI CrOpaHUst MaTepuana M yMeHbLUeHUS HeobBXoanMbIX
CKnaackmx nnowagen. Bo MHOrom nocrtaeneHHble uenu 6binv gocTurHyThl. [pouecc
cropaHusa dpukeToB cTan npoxoautb 6onee adpdekTMBHO 1 NonHo. CHU3MNOCL HeraTue-
HOe BMsIHME FOpPEeHUs Ha OKpyxatwLyto cpeqy. Npu xpaHeHuu nonyvyaembin Matepuarn
He caMOBOCNIaMEHSNCA. YBenmunncs kKoa@UUMEHT None3Horo AenCcTBmst KOTENbHbIX.

Bonee 20 net Hasag 6aBapel, Pyau N'yHHepmaH, xuywminn B CLLUA, BnepBblie npo-
n3Ben rpaHynbl (nenneTbl) U3 gpeBecHbIx oTxogoB. OH ucnonb3oBan 3aTo Ans 6e3oTxoa-
HOCTW CBOEro NPOM3BOACTBA M 3KOHOMUM NepeBo3oK. 3atem B CLUA Hawwnm npymeHeHne
rpaHynam B oTonneHun. B EBpone nepBooTKpbiBaTENEM npouecca rpaHynmpoBaHus
ApPEeBECHbIX 0TXOA0B U MUCMOMNb30BaHNA MX B oTonneHun cumtaetca Leeunsa. C Havana
90 rogos B LBeuun Hayancsa 6ym 1 npoMblLLIEHHOE NPOM3BOACTBO NenneT U3 gpeBecu-
Hbl. 3aTeM CTpeMuTenbHOe pas3BMTUE NONy4YaeT N3roToBMEHME APEBECHbIX rpaHyn B Ka-
Hage, OaHvn, Asctpuun, Nonnangmun. duHnangum, Hopseruun, ®paHumn, Utanum, Nepma-
HUK. C Havana XXI Beka Ha4Yanocb Npomn3BoAcCTBO rpaHyn B Poccun. Ha cerogHAWHUN
AeHb NPon3BOACTBO TOMNMIMBHBLIX rPaHyI U3 0TX040B AepeBoobpaboTkm — ogHa U3 camblX
NepPCNeKTUBHbBIX TEXHOMOMMIA.

ApeeecHasi monnueHas epaHysna — 3TO UWNNHAP, UMEIOLMIA CTaH4apTHbIE pas-
Mepbl, BMaXHOCTb, 30fIbHOCTb U TENMOTY CropaHMs U NOSMyYEeHHbI NYyTEM NpeccoBaHUs
N3 APEBECHOrO CbIpbs (MM KOpbl, UM CMECU OPEBECUHbI U KOPbl) onpeaenéHHon gpak-
LK, OTBEYAIOLLLEro 3KONormyeckum TpeboBaHnsaMm.

TonnueHble epaHynbl (nensemsbl) — obnaropoXxeHHoe (MoaMduUMpoBaHHOE)
apesecHoe Tonnmeo. [1pom3BoaaT NyTEM MpeccoBaHUs CyXOW pa3MOrioTON NepBUYHOM
NN BTOPUYHOW APEBECUMHbI UMW KOPbl UK UX CMECU B pasnuyHbiX nponopumax. duna-
MeTpbl rpaHyn no ctaHgapTam pasfunyHbIX CTpaH konebntTca oT wectn o 25 mm. B
BGONbLUMHCTBE CTPaH 3TN pa3Mepbl NPUHATLI OT 61 A0 12 MMm. Paamepbl YacTuy, OT MeHee
0,5 go 3,0 mm. 3onbHOCTb ApeBecHbIX rpaHyn oT 0,4 %, KopbeBbIxX 40 6 % OT Macchl ab-
COMOTHO CYXOro CbIpbS.

MOXHO ckasaTb, YTO rpaHysnbl — 3TO TOMMMBO, Briara U3 KOTOPOro yaarneHa He B KOTSo-
arperaTe B NpoLecce CXUraHnd, a Ha oTAeNbHOM NPOU3BOACTBE KOTOPOe obecnevmBaeT oa-
HOPOAHOCTL MAPTU 3TOrO TOMNMMBA MO pa3Mepam BNaXHOCTU 1 TEMSOTE CropaHusi.

Y TONMMBHbIX rPaHyT MHOTO NOSOXUTESbHbBIX KAYeCTB, KOTOPbIE MOXHO BblAENUTb
C TOYKWN 3PEHUS IKOMOrMn, SKOHOMUKN, 3afaud peLleHnst coumnarnbHbIX BONPOCOB U Aaxe C
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TOYKM 3PEHUS 3CTETMKN. BOT HEKOTOPLIE N3 HUX.

[na npousBoacTBa rpaHyn He TpebyeTcsa cneuumanbHbIX 3aroTOBOK ApPEeBECUHbI.
Mcnonb3oBaHne ApeBECHbIX rpaHyn Ans nosyyYeHnss TennoTbl MOXET 3HAYMTENbHO yBe-
nMYnTb 06BEM YyTUNM3aLUMM OTXOO0B, 06Pa3YIOLLMXCH OT N1eCO3aroTOBOK, NECONUNEHNS n
nepeBoobpaboTkn. OHO Takke CHMXaeT 00BbEM MCMNONb30BaHUS UCKOMAeMbIX TOMSMB.
lMpuMmeHeHue rpaHyn B oTonuUTemNbHbIX Npubopax TpebyeT MeHbLUe YCUNUIN, YemM Npu nc-
NONb30BaHMN APOB — HUYEro He Hafo KOMOTb, CYLUNTb U BbIAENSATb 3HAYNTENbHYO Mo-
Wwaab Ana xpaHeHus. [paHynbl akonorndeckn 6e3speaHbl. Micnonb3oBaHue rpaHyn co-
OTBETCTBYET YCUINMAM MMUPOBOro coobLecTBa No NOAAEP>KAHUIO BbICOKOrO KayecTBa OK-
py>xatoLien cpeabl. Beibpoc BpegHbIX BELWECTB MPU CKUFAHUKN rpaHyn KpamHe HU30K, no-
CKOJbKY OHM 06nafaroT OYeHb HU3KOW BIIAXHOCTbIO, @ 4O3MPYHOLWUIA MEeXaHU3M Tenso-
reHepaTtopa nofaét B 30HY ropeHus o6bEM Tonnmea, CTPOro COOTBETCTBYIOLMI Noaa-
BaeMoMy 06bEMy Bo3ayxa. ['paHynbl He BbI3bIBAKOT anfeprun, He aatT Nbiv U AypHOro
3anaxa. paHynbl 3aHMMatoT 1/3 OT COOTBETCTBYHOLLEIO MM MO TENOTe CropaHnsa 00bE-
ma apoB. NMpy NpaBWUIbHOM XpaHEeHMM OHU He MOLAAKTCHA Pa3NOXKEHUIO, MOTYT XPaHUTb-
Csl AnuTenbHoe BpeMS.

O6napatoT CbiNy4YeCcTblo, CPAaBHUMOW C TEKYYECTbI0 HEPTU U MOTYT NepeBO3nTLCA
B UMCTEepHax M nogasaTbCHA NMHEBMOTpaHcnopToM. lNMonHas aBTomaTtMsauus TensoreHe-
pUpyoWmnX ObITOBLIX MPMOOPOB MNO3BONSAET 3arpyxatb 3anac TOMnvMBa Ha HECKOSbKO
AHen. MNonHaa aBToMaTU3auus NPOMbILWSIEHHbIX TEMMOreHepaTopoB Npu Hanuyum auc-
neTyepmsaunn No3BoNsSeT ucnonb3oBatb Ux 6e3 obecnyxuearoLero nepcoHana. Beerga
OyaeT cyuwecTBoBaTb HEOHXOAMMOCTb NPOU3BOACTBA U3AENUN N3 OPEBECUHBI, @, Cnejo-
BaTenbHO, Bcerga byaert cbipb€ Ang npousBoAcTBa rpaHyn. LleHa Ha gpeBecHble Ton-
NMBHbIE TPaHyIbl NPAMO HE 3aBUCUT OT KonebaHun LeH Ha MUPOBOM pbiHKE Ha Tpagu-
LMOHHbIE 3HeproHocuTenu. Tak, NPON3BOACTBO rpaHyn aaet paboyne mecTa.

TexHos1I02UYeCKass cxeMa npou3zeodcmea MOMJIUBHbIX 2paHyJsI-rnessiem: no-
Aaya 1 ckrnagvMpoBaHue Cbipbs — U3MENbYEHNE — CyLLIKa N3MESTbYEHHOMO Cbipbs — rpaHy-
NMpPOBaHNE — OXNaxaeHne — ynakoBka.

OaHVMM 13 9TanoB MOArOTOBKN CbIPbsi K FPAHYNMPOBAHUIO CNYXUT €ro uaMesnbye-
Hue. Becb npouecc HanpaBneH Ha namenbyeHne pakumim UCXOLHOMO Chipbs, C Lesbto
«obneryeHuna» paboTbl Npecca-rpaHynsaTopa. Yem mMeHbLUe pasMep 4acTul, ApeBECUHDI,
nonagarLwmnx BO BHYTPEHHIOK MOMOCTb BpallaloLWwencs maTpuubl Kamepbl NpeccoBaHuns,
TEM MeHblUe CONPOTUBMEHWE Ha ABUraterib U pPonukoBbin y3en. COOTBETCTBEHHO pe-
cypc paboTbl Npecca yBenMymBaeTcs.

CHavana KpymnHOKYCKOBble OTXOAbl M3MenbyalTca A0 pasmepa Lenbl B pyodu-
TenbHbIX MM BasnkoBbIX MawuHax. Llena, kak npaBuno, nogaeTcs B MOMOTKOBYHO APO-
OUNKy 1 yXXe B 3aBUCMMOCTU OT AnameTpa OTBEPCTUN CUT NpuobpeTaeT OKOHYaTENbHbIN
pasmep.

M3menbyeHHoe ChipbEé nogaeTcs B CyLMnbHbIA 6apabaH. Cylka npoBoanTcs To-
MNOYHbIMKU ra3amu, BblpabaTbiBaeMbiMK TENSO-reHepaTopoM. TemnepaTtypa areHTa CyLu-
K/ Ha Bxoge B cylwunbHbli 6apabaH ao 400, Ha Bbixoge — go 100 °C. Cbipbé BbICYyLLM-
BaeTcsa A0 BAaXHoOCcTn MeHee 15 %. [Janee BbICyLLEHHbIN NPOAYKT NO MHEBMOTPAHCMNOP-
Ty nocTtynaeT B 6aTapenHbi UUKINOH, rae NpoMcXoauT pasaeneHune BbICYLLEeHHOro MaTe-
prana n TennoHocutensa. OTpaboTaHHbIA TennoHocuTenb BblibpackiBaeTca B aTtMocde-
Py, @ BbICYLLUEHHbIN MaTepuarn nocTynaeT Ha NOBTOPHOE U3MefbYeHNE.

paHynnpoBaHue npeaBapuTeNbHO U3MESTbYEHHbIX APEBECHbIX OTXOOO0B NPOUC-
XoOuT B npecc-rpaHynatopax. Ha pwuc. 76 nokasaH npuHuMn paboTbl npecc-
rpaHynaropa.

CoBpeMeHHble Npecchl, Kak NpaBuso, UMeIT Lesbl apceHarn yCTPOUCTB, NO3BO-
NSAWUX X ONTUMarbHO 3KCNyaTupoBaTb. OTO yBNaXxHUTenu (nap, Boga), cMecutenu,
A03atopbl, NPUOOPbI KOHTPONSA AMNEKTPUYECKMX NapaMeTpoB, CXEMbl 3aliMTbl OT nepe-
rpy3oK n npodee. HenocpeacTseHHO (hopMUpPOBaHUE rpaHyn NpoucxoguT nocne nona-
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AaHuA cbipbs MeXAy Bpallalolwencss maTpuuen n posimkamu.
Mpn npogaBnuBaHUKM NpoayKTa Yyepes3 OTBepcTusa B matpuue (bunbepbl) Cbipbé
npeccyeTca u npuobpeTtaeT Heob6XoAMMbIE reOMeTPUYECKMe pa3mepbl 1 NNOTHOCTb.
CdhopmumpoBasLumecs rpaHynbl NpyobpeTarT HYXHY0 TBEPLOCTb TOMBKO B MpPO-
Lecce OCTbiBaHWA. YeMm rpamoTHee OpraHvM3oBaH 3TOT MpoLecc, TeM fyylle KayecTBO
NpoAyKTa.
H3menvuernnoe

ITpeccosanshulil

KaHan
ITennemut

Puc. 76 — MpuHyun pabomsl npecc-2paHynsmopa

1. Yyacmok npuémku cbipbsi — nodaya u cksiaduposaHue CbIpbsi. Y4acTOK
CKINanpoBaHUA Cblpbs NpeAHasHayeH aAngd pasmeLleHns Ha HeM Cbipbs Taknmm obpasom,
4yTOObl 06ecneunTb ero CBOEBPEMEHHYIO N BeCnpensTCTBEHHYKO nodadvy Ansa AanbHen-
lwen nepepaboTkn. B coctaB obopynoBaHms y4acTka BXOAAT:

» cenapauyuoHHasa yCTaHOBKa;

» TpaHCnopTHasa cucTema, (LUHeKoBasi nogava).

2. Yyacmok cywku u u3smesib4eHusi cbipbsi. Menkne OpeBecHble OTXonbl
(oNMMNKM 1 CTPYXKKKN) NOABO3ATCHA aBTOTPAHCNOPTOM M (MNKN) NOCTYNakT OT COBCTBEHHOrO
NPOM3BOACTBA M HakanmuMBalwTCA Ha nnowazgke mnu TonnmeHoM ckrage. Co cknaga
ONUNKN NoJaroTcsa Ha copTUpPoBKY. Menkas dpakums cpasdy oTnpasnseTcs B OyHkep Cbl-
pbs (MpX ero OTCYTCTBUM — Ha CYLUUIIKY), a KpynHasa dpakuma nubo Maét Ha apobunky,
nnbo nonagaeT B OTAENbHbI KOHTENMHEP Ans nocnegywouwero cxuraHnda. U3 GyHkepa
Cbipb€ MOAaeTCsA TPaHCMOPTEPOM Ha CyLKY. BbICylleHHble OnWIKM 3acacbiBatoTCs B
BGONbLION LMKMOH 3a CYET paspsiKeHUs, Co34aBaemMoro AbIMOCOCOM.

B umknoHe onunkun ocaxgatotca (OTAENATCA OT TENSIOHOCUTENS) U LUSH30BbIM
3aTBOPOM [03MPOBaHHO NOJATCH B pacnpenenuTenbs NoToka, ganee nonagatT B O4HY
N3 ABYX MOSIOTKOBbIX Apobunok, nmbo B obe ogHoBpemeHHO. B gpobunkax nponcxoant
OKOHYaTerbHOe n3amesribyeHne cbipbd. C 3TOr0 MOMEHTa ero NPUHATO HasbliBaTb MYKOW.
M3 gpobunok Myka NHEBMOTPAHCMOPTOM nonagaeT B UMKIOHbI, rae ocaxaaetcs (otae-
nseTcs ot Bo3ayxa). M3 LMKNOHOB MyKa LW30BbIMKU 3aTBOPaMy SO3VMPOBAHHO BbIrpy-
)KaeTcs U LWHEKOBbIMW KOHBEWEPOM noaaeTcsa B ByHkep rpaHynsatopa. M3 6yHkepa Myka
nogaeTcs LUHEeKOBbIM NuTaTerieM B CMecuTenb npecca, clofa Xe nogaetcda nap nmdo
BoAda. B cmecutene nponcxoauT goBeaeHue BraXXHOCTU MYKU OO YPOBHS, HEOBX0OMMOro
AN npouecca rpaHynMpoBaHus.

Ha coBpeMeHHbIX TEXHONMOMMYECKMUX NIMHUAX NPOLECC CYLLKN N U3MENbYEHNS Cbl-
pbsl NPOM3BOAAT B Ancneprartopax. [Aucnepratop no3BonsieT 04HOBPEMEHHO coBepLuaThb
HenpepbiBHbIE MPOLIECChbl, HeobXxoanMble ANS NPOU3BOACTBA NENNET: U3MENbYeHnEe U
CYLLKY LLenbl, onuna, CTPYXXK1 U OpYroro cbipbs Ao Tpebyemoro opakumoHHOro coctaBsa
N coaep>KaHUs BIIaXXHOCTM.

MpuHUMN gencTBMA annapaTa OCHOBaH Ha yOapHOM BO34EWCTBUM poTopa Ha
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ApEeBECHbIE OTXOAbl MPU MHTEHCMBHOM Macco-BO34yxoo0OmeHe, obecneymBaloLemM CyLu-
Ky maTepuana.

MponseogutenbHocTe 500 kr/4, 1000 kr/yac, rabaputbl 200016001600 mMm.
MpenmyluiectBa annapata nepeg MOMNOTKOBbIMU Apobunkamu n 6apabaHHbIMK CyLunI-
KaMu criegyoLwime:

» B OQHOW YCTaHOBKE MPOMCXOOMUT CYyLLKa U U3MENbYEHNE;

» TemnepaTypa Bo3gyxa B annapate He npesblwaeT 120 °C (B 6bapabaHHoW cy-
LUMNKe cpeaHsas TemnepaTtypa gocturaet 280 °C);

» MVHMMM3aUMA aHeprosaTpaT Ha CyLLKY U M3MerbYeHMEe; KOMNaKTHOCTb (BbiCOTa
A0 TPEX METPOB);

> noxapo6e3onacHoCTb.

3. Yyacmok epaHynupoeaHusi u oxnaxoeHus.. /13 cmecutens yBnaxHeHHas
MyKa yepe3 oTaenuTenb heppoMarHUTHbIX NPUMEcen BbIBOAUTCSA B NPECcC — rpaHyns-
TOop. B rpaHynaTope Myka NpoAaaBnvMBaeTCs B paguarnbHble OTBEPCTUS MaTpuubl, YTO
NpMBOAMT K hOPMUPOBAHMIO rpaHys. Bbixogsawme n3 oTBepcTuii rpaHynbl obnambiBatoT-
Csl O HENOABWKHbBIA HOX, NagatoT BHU3 U BbIBOAATCA U3 npecca. [paHynbl, Bbixoaswme
N3 Npecca, UMEKT BbICOKYIO TeMnepaTypy U HENPOYHbI, NO3TOMY OHW TPAHCNOPTUPYHOTCS
4YepnakoBbIM NMOABLEMHUKOM (HOpUen) B oxriaguTenbHYK KOIOHKY. 34eCb 4epes3 Crou
rpaHyn BEHTUNATOPOM LMKIOHa BCACbIBAETCH BO3A4yX, KOTOPbLIN OXNnaxgaeT rpaHynbl 1
O[HOBPEMEHHO OTCacCblBaeT YacTb HECrpaHynMpOBaHHOW MyKM B UMKNOH. B npouecce
OXNaxaeHnsa BNaXKHOCTb rpaHyn YMeHbLIAEeTCH, B HUX NPOUCXOAAT (PU3UKO-XUMUYECKUE
n3meHeHnsa. B pesynbTaTe OHWM npuobpeTaloT HeoOGXoaMMYyK TBEPAOCTb, BNAXHOCTb U
Temnepartypy.

3 oxnaguTenbHOM KONOHKU rpaHymbl MOCTYNalT Ha COPTUPOBKY, r4e NponucxoanT
oTAerieHMe KOHAMUMOHHBIX rpaHyrn OT KpoLWkuW. [paHynbl nogatotca Ha Hoputo (vbo —
KOHBEeKNep) roToBOW NPOAYKUUK, a KpoLlKa MAET Ha NOBTOPHOE NpeccoBaHue.

4. Yyacmok ynakoeku 2omoeol npodykyuu. YepnakoBbiM NOAbEMHUKOM (HO-
pvein) roToBON NPOAYKUMW rpaHynbl NOAATCA HENOCPEACTBEHHO B MELLUOK, NIMbo B OyH-
Kep rotoBov npoaykumn. MNMog atum BGyHKEpPOM pacnofioXeHbl 3MEeKTPOHHble Becbl. 3a-
MNOMHEHHbIE MELLKN MNOrpy34nMKOM U rMApaBAnNYEeCKoON TENeXKOoW TPaHCNOPTUPYIOTCA Ha
CKnag rotoBoun NpoayKuuu.

TexHoOAOTrHUA IIPOH3BOACTBA TOIIAHBHBIX 6pHKeTOB H3 APEBECHBIX OTX0O0B

MepepaboTka ApeBECHbLIX OTXOO0B B TOMMMBHbIE BpUKETHI pellaeT MHOrme npo-
Onembl, CBA3aHHbIE CO BTOPMYHOM NepepaboTkon OTXO0O0B APEBECKHBLI B Mpouecce npo-
N3BOACTBA.

Bpukembl — 3TO CrpeccoBaHHble U3genusa UMNUHOPUYECKOW, MPSMOYrofibHOW
unu nbon gpyron dopmbl. Ux anuHa, obbldHO 100-300 MM, HE OOMKHA NpeBbIWaTh
fbonblwe 4Yem B NATb pa3 UX guMameTp, KOTOPbIA OOMKEeH ObiTb He MeHbwe 25 MM, a
006bI4HO 6075 MM.

B ocHoBe TexHonorMM nNpovM3BOACTBA OPEBECHbLIX TOMMMBHbLIX OPUKETOB NEXUT
NpoLecc NpPeccoBaHUs MENKO U3MENbYEHHbIX OTXOA0B APEBECUHbI (ONWUMOK) NOA BbICO-
KAM daBrneHneM npu HarpeBaHun. CBA3YOLLMM 3NIEMEHTOM SBMSAETCS JIMFTHUH, KOTOPbIN
COOEPXMUTCA B KIEeTKax pacTeHuin. bpukeTbl nonyyarT NpsAMbIM NPECCOBAHMEM Ha rMa-
paBfiM4ECKOM UM MexaHuyeckom rnpecce. Kpome Toro, MOXHO WMCMONb30BaTb MeTon
LLIHEKOBOrO NPECCOBaHUs, Korga NpoAayKLmMs BbIXOAUT HENPEPbIBHO.

Cnpoc Ha TonnuBHble GpuKkeTbl B CTpaHax EBponbl MOCTOAHHO BLICOKUMA U HET
NPeAnoChINOK K HacbIWeHUo pbliHKa. CylecTByeT MHEHMe, YTo 3a pybexom Cnpocom
nonb3ytoTca bonblue rpanynsl. OgHako, cnpoc Ha TonnmeHble BpukeTsl B EBpone Takxke
MOCTOSIHHO BbICOKMIM M LIEHbl HA HEro HeMnpepbIBHO PacTyT M OHW HE MEeHbLle, YeM 3a
nennetbl. bpukeTbl, BbINOSIHEHHbIE METOAOM LUHEKOBOrO NpeccoBaHus, y notpedbutenen
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bonee nNpeanoYTUTENbHLI.

CywecTBytoT 06LIENPU3HAHHbIE EBPOMNENCKME CTaHAAPTbl HA TOMNUBHbIE BpuKe-
Tol: ONORNM 7135 B AscTpuu; DIN 5135 B N'epmanum; SS 18 71 21 B LLseuunwn.

O6opynoBaHne onsa npousBoacTBa bpukeToB Goree nNpocToe U, eCTECTBEHHO,
MeHee goporoe, Yem Ansa npoustogcrtea nennert. Npeccbl ona npon3soacTeBa OpMkeToB
npu Toun xe npomnssoanTenoHoctT Ha 30-50 % pewesne rpaHynaTopoB. Camble nyywme
nokasatenu no yaernbHbIM KanuTasnbHbIM 3aTpaTtam AaloT LWHEKOBbIE MPECChl. Y3Koe Me-
CTO y Npecca — 3TO LUHEK, KOTOPbIN B HacTosLLlEe BpeMs nocne BblipaboTkm okono 50
TOHH BpukeToB TpebyeT 3aMeHbI.

TpeboBaHMA K Cbipblo NPy NPON3BOACTBE BPUKETOB MEHEE BbLICOKNE, YEM Nenner.
He TpebyeTcss 4ONONHUTENbBHBLIN TOHKMIA NOMOS. [JonyckatoTca 3aMeTHble MPUMECU KO-
pbl. KpynHasa cTpyxka, oTaernbHble Kycodku anuHon oo 20 MM, Kopa — BCE 3TO He MeLla-
eT paboTte npecca.

BpukeT, nonyyYyeHHbIn METOLOM LLUHEKOBOrO MPecCOBaHUA, KPOME BbICOKOW MNIIOT-
HocTu (1,1-1,2 T/M°) MeeT ynpoYHSIOLLYIO KOPKY Ha MOBEPXHOCTY, KOTOPas YMeHbLuaeT
NPOHMKHOBEHME Briarn B Gpuker.

Mpwn cywke cbipba Ao Heobxoanmbix 10-12 % BRAXXHOCTM MCNOMbL3YKOTCS B Kade-
CTBE Cblpbsl, B OCHOBHOM, OpEeBECHbIE OTX0Abl. VIHOraa ucnonb3yeTca MasyT (MTanbsiH-
CKMe yCTaHOBKW), AM3enbHOE TOMMMBO (YCTAHOBKM BOCTOYHOW EBpONbI), KEPOCUH (AMOH-
Ckne ycTaHoBkM). [lpeBecHble oTxoabl, 6€3yCcnoBHO, 9KOHOMMYECKN Hambonee npuerne-
KaTerbHbl Kak TONuBO. TennoreHepaTopbl, paboTaoLwme Ha ApeBECHbIX 0TXo4aX, MOryT
UMeTb ABe MNPUHLUMMNMAnbHbIE CXeMbl: ObIMOBbLIE rasbl nornagatlT NPsSMO B OoTAereHue
CYLIKN W ObIMOBbIE rasbl NPOXOAAT Yepe3 TennoobMeHHUK U B OTAENEHWe CyLIK/ nona-
AaeT YNCTbIN HarpeTbin Bo3ayX. Kaxxgasa ns aTnx cxem MMeeT U MCbl U MUHYCHI.

Mpu NpsiMon nogade TOMOYHbLIX FA30B B CYLUUITbHOE OTAENEeHUe Mexay rasom u
BbICyLLUMBaeMbIM MaTepmanom Bo3HMKaeT 6onbluas pasHoOCTb TemnepaTyp, YTO NoBbilwa-
eT 3(P(EKTUBHOCTb CYyLWKN. HO, BbliCcOKaa Temnepartypa cO3[aeT OnacHOCTb MoXapa.
[biMOBbIE ra3sbl, OXfaxaasiCb, OCTaBMASAT MHOMO CaXu, YTO MOBbILLAET OCTaTOYHYHO
3051bHOCTb Cbipbs. HekoTopble eBponenckne ctaHgapTbl TpebyoT, YTOBbl 30/1bHOCTL He
npeBbllana ogHoro npoueHTa. Mcnonb3oBaHWe TakowW Cxembl TpebyeT npuHMMaTb
cepbésHble Mepbl K NpeoTBpaLLeHM0 BO3ropaHnsa onusok. Npn npoxoxxaeHnn ObIMOBbIX
rasoB 4epes3 TenI00OMEeHHUK NpobnemMbl BO3ropaHus OMWUMOK MpakTU4eckm HeT. Het
OoCaxaeHust caxu, HO, Temnepatypy, Boiwe 150 °C, Ha Bxo4e B CyLUMNbHOE OTAENeHne
NOAHSATb HENb3S.

Ha puc. 77 npuBegeHa TexHonornyeckas nmHna 6pukeTMpoBaHUs, KOTOPY MOX-
HO pa3gennTb Ha ABa ydacTKa: NOArOTOBKN Cbipbs M BpMKeTUpoBaHMUS.

Yyacmok nodzomoeku cbipbsi. OTxonbl B BUae obpesn, CyuybeB, KOpbl U Npoye-
ro matepuana nogatTca B pyouTenbHyo MawuHy 1, n3 pyoutensHOM MallMHbI NOMy-
YeHHas Lena KOHBerepoM 2 nogaértcs B ycTaHOBKY nepepaboTtku wenbl 3. MNonyyeHHas
CTpYyXKa noctynaet B 6yHkep ckpebkoBoro koHBeriepa 4. Onunkun n CTpykka mMoryT noga-
BaTbCsA B OyHKep cpasy, MUHYSA pyouTenbHy0 MawunHy. PaspybneHHble oTXoabl HaKMoH-
HbIM CKpebKOBbIM KOHBENEPOM 5 3arpyxatoTcsl B pacxogHbl ByHkep 6, OTKyaa KoHBeKne-
pOM-403aTOpOM 7 nepemellarTca B apobunky 8. N3menbyeHHass macca LUHEKOBbIM
koHBenepom 9 nopaétca B cywwunky 10. MNMpoasurasce no 6apabaHy, BbiCcyluMBaemMas
Macca npogyBaeTcs ropsidMM BO3YyXOM, HarpeBaeMbiM TBEPAOTOMSIMBHLIM TensioreHe-
patopom 15.

Yuyacmok 6pukemupoeaHusi. BbicylueHHass macca no matepuwanonposogy 11
nonagaeT B UMKIOH-OTAENuTENb 12, rae otaenseTcs oT Bo34yxa, U LHEKOBbIM KOHBEN-
epom 14 nopaetcs B yCTaHOBKY BpukeTupoBaHus oTxodoB 16. BpukeTHas wTtaHra pac-
nunueaeTcs Ha BpukeTbl TpebyeMon OnWHbBI U TEPMOYCaZloMHbIM annapaTtom 17 ynako-
BbIBAE€TCHA B MONMUITUNEHOBYIO NIIEeHKY. Bo3ayx yepes Cylwunky u LUMKNOH nNpoayBaeTcs
BeHTuUngaropom 13.
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Puc. 77 — TexHonoau4eckas nuHuUsi 6pukemupogaHusi Ope8eCHbIX 0MX0008:
1 — mawwuHa pybutenbHas; 2 — cpebkoBbIi KOHBEWNEP; 3 — yCTaHOBKa NnepepaboTku Lye-
nbl; 4 — ByHKkep ckpebkoBoro koHeerepa; 5, 7 n 18 — ckpebkoBble KOHBENEPDI;
6 — pacxoaHbin 6yHkep; 8 — opobunka monoTkoBas; 9 n 14 — WHEeKOBblE KOHBENEPDI;
10 — cywwurnka; 11 — maTepunanonposof; 12 — uuknoH; 13 — Bo3ayxoayBka;
15 — TBEpOOTONNMUBHBIN TennoreHepaTop; 16 — ycTaHOBKa GpukeTMpoBaHusa oTxonos; 17
— TEpMOYCaf04HbIN YNAaKOBOYHbIN annapaT (BeCOBOW [03aTOp)

Cxkuranue APEBECHOTI'O TOIIAHBA

OcobeHHOCTU ropeHnsa ApeBecHOro TonnmeBa onpeaenstTcs cocTaBoMm paboden
Maccbl U Opyrumun paktopamu. XapakTepuCTUKM roptoden MaccChbl pasfivMyHbiX BUOOB
ApEeBEeCUHbI N 0TX0A0B €€ nepepaboTkM OTANYATCA HE3HAUYNTENBHO. YCPEeaHEHHbIE Xa-
PaKTEPUCTUKN OPEBECHbIX OTXOO0B 3aBUCAT OT BuAa APEBECUHbI U TEXHOMNOMMN nx obpa-
30BaHusA. [NaBHble (hakTopbl, 3aTPyAHAIOLLME UCMONb30BaHME B 3HepretTuke OTXO40B
nepepaboTKkn ApeBeCuMHbl — 3TO BbICOKAs BII@XXHOCTb M HEOOQHOPOLHbIN rpaHyriomeTpu-
Yyeckun cocTas. [ns wenbl N OTXOLOB NECONUITEHUS BIIAXXHOCTb paboyen maccbl W —
40-52 %. BnaxHoCTb rMapoOnmn3HOro fMrHMHa B 3aBUCUMOCTM OT TEXHOSTOMMYECKNX OCO-
B6eHHocTen Bapku nameHsaetcs ot 50 4o 75 %. OTxoabl MOKPOW OKOPKN MMEKOT UCXOLHYIO
BNaxHocTb paboyen maccbl W — 70-85 %, a nocne omkuma — 50-60 %. lMpu cyxon
okopke W — 40-45 %.

Bbicokoe BnarocogepXaHue AOpeBECHbIX OTXOO0B OObACHAETCS Kak cne-
LUMPUYHOCTLI0O MaTepmana, Tak U YCroBUAMU TPaHCNOPTUPOBKKN (Chnas, COPTUPOBKA B
BoAHOM BacceiHe), 1 meTogamm obpaboTkm (MOKpasi unn cyxas okopka). NoBblweHHoe
coAepXaHvne BHEeLUHeN Brnaru CHuKaeT NoABMXXHOCTb YacTuL, TONMBa BNOTb A0 NONHOWN
NOTEPU UMM CbINy4EeCTU, YTO BEOET K 3HAYMTENbHbIM Npobnemam npu MUX TpaHCnopTu-
pOBKe MO TPaKTy TONSIMBONOAAYMW.

B npouecce cxuraHma TBEpLAOro TonnMBa pasnuyaloT criegylolume ctagun: yaa-
neHve Bnaru (cyluka), HarpeB U BbIXOA NETy4nX, BOCMNSIAaMEHEHME N FTOPEHUE NeTyuunX,
BOCN/amMeHeHne 1 ropeHne kokca. Ctagmm npoTekarT Kak nocnegoBaTesnibHO, Tak U na-
pannensHo. Npu HarpeBaHuuW, BCNeAcTBME TEPMUYECKOro BO3AEWCTBUA, TBepaoe Tom-
NMBO pasnaraeTca Ha razoobpasHble (feTyune) coctaensaowme n Kokc. O6BHEM neTydnx
onpefensieTca B NpoLeHTax Ha roproyyo Maccy.

CnocoObI CXXHTaHHS H OCHOBHBIE THIIBI TOIIOYHBIX ycTPOﬁCTB

Tono4YHbIM NMPOLECCOM Ha3blBalOT CNOCOD CXUraHusi TONNMBaA, peann3oBaHHbLIN B
TONOYHOM Kamepe, Npuv KOTOPOM OCYLLIECTBAAIOTCA HENPEPBLIBHOE N perynupyemoe rope-
HWe Tonnuea B onpeaesiEéHHOM O0bEME U CBOEBPEMEHHOE yaaneHne u3 aToro obbvéma
o4aroBbIX OCTATKOB (30S1bl W LWaka). B coBpeMeHHON TONMOYHON TEXHUKE MPUMEHSAIOTCSA
NSATb OCHOBHbIX CNOCOB0B CXXUraHUs ApPEBECHbLIX OTXOA0B: CNOEBON, hakenbHbIN, BUXpe-
BOW, LIMKNOHHbIA U B KANSLLLEM CII0€.
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Crnoeeol cnocob cxuraHusa SBNAETCA CaMbiM CTapbiM U Mony4mn Hanbonbluee
pacnpocTpaHeHne. CyLHOCTb CNoeBoro crnocoba CXuraHus 3aknyaeTcs B TOM, YTO
BO34yX HENPEPLIBHO NPOAYyBaeTCs Yepes Cron ropsiLero KyCKoBoro Tonsnunea, nexawero
Ha KONMOCHMKOBOW pelueTke, B3aMMOOENCTBYET C HUM, B pesynbTaTe yero obpasytTcs
BbICOKOTEMMEpPaTYpPHble AbIMOBbLIE rasbl, 30/1a U Wnak. NoBepXHOCTU HarpeBa TOMNOYHON
Kamepbl BOCMPUHUMAIOT TEMMOTY, U3NyyYyaemylo pacKkaneHHbIMW YacTuuamu TOonnvea U
04aroBblM OCTaTKOM, a Takxe MnfiaMmeHeM, BO3HUKAKLWMUM NpU CropaHUn roproymx rasos,
BbIXOASALWMX M3 CrOos TONNMBa. 3HAYUTENbHO MEHbLUEE KONMMYECTBO TENNOThl NnepeaaeT-
CS NOBEPXHOCTAM HarpeBa TOMOYHOW Kamepbl 3a CYET KOHBEKLUN MPU UX OMbIBaHUM Obl-
MOBbIMW rasamu. 3oMna 1 WNaK yaansiTcs U3 30Hbl ropeHns nmbo Bpy4Hyto, nmbo no-
CpeacTBOM MEXaHUYeCcKoro yCTpPoncTea TOro Unm MHoro tmna.

Mo pexumy nogaym Tonnuea B CrOW pasfiMyaroT TOMNOYHbIE YCTPOUCTBA C Nepuo-
ONYECKON N HEeNpepbIBHOW 3arpy3kon Tonnuea. Xapaktep nogayv Tonnvsea B TOMKY OKa-
3bIBaET peluaroLLee BrMsHUe Ha nokasaTtenu paboTbl TONOYHOrO YCTPONCTBA.

Mo opraHusaumm TennoBoOW NOATOTOBKU M BOCMSIAMEHEHUS TOMMMBa B Crnoe pas-
NUYaT TOMKN C HWXKHUM, BEPXHUM U CMELLaHHbIM BOcnnaMmeHeHneM. 1o coyeTaHuio Ha-
NpaBfieHNn OBWKEHUA ra3oBO3AYLWIHOrO M TOMSIMBHO-LUMAKOBOrO MOTOKOB pasnuyaroT
cnegyoune cxeMbl: BCTpeYHble, napanmenbHble, NonepeyHble U CMeLLaHHbIe.

[MpocTpaHCTBO B CMOEBOM TOMOYHOM YCTPOWCTBE, rAe MNpouUCXoauT B3au-
MOZeNCTBMEe TONMMBa C BO34YXOM U NPOAYKTAMWU CropaHus, HasbiBalOT aKTUBHOW 30HOWM
NN 30HOM ropeHns. AKTMBHasi 30Ha B TOMKE COCTOUT U3 KUCITOPOOHOW 30HbI, 30Hbl BOC-
CTaHOBMEHUS, 30HbI BbIXO4a eTy4nx BeLLecTB M CyLKM Tonnuea. [na ropswero crnos
TONNUBA, HEMNOABWMXHO NeXallero Ha KOMOCHWKOBOMW peLLETKe, Npu BEepXHEW 3arpyske
TOMMMBa CBepXy HaxoauTcs ceexee Tonnmeo (puc. 78). Nog HUM pacnonaraeTcs rops-
LM KOKC, a Haj KONIOCHMKOBOW PELLUETKOM COW LWnaka u 30Mbl (BCTpevHass cxema C
HWXHUM BOCMNiameHeHneM). 30Hbl B Crioe TonfnBa YacTUYHO NepekpbIBatoT Apyr Apyra.

Mo mepe BbIropaHnsa TOMAMBO NOCTENEHHO NPOXOAUT BCe 30HbI. B nepBbi nepuoa
nocrie NocTynfeHns CBeXero TonnmBa Ha ropsALmMn KOKC NpONCXoaNT ero Tennosas noga-
rotoBKa (Mporpes, ucnapeHne Bnaru, BblaeneHne neTyynx BeLecTs), Ha YTO pacxonyeT-
Csl YacTb Bblgensawenca B cnoe Tennotel. O6nactbs Hanbornee BbICOKON TemnepaTypbl
pacrnonaraeTcs B 30He ropeHns KoKca, rae BblaernseTcs OCHOBHOE KONMYEeCTBO TENMOThI.

O6pasytomecs npu ropeHMn Tonnmea 305a U LWak cTekatT C pacKanéHHbIX Ky-
COYKOB KOKCa HaBCTpedyy BO34YLUHOMY MOTOKY, MPU 3TOM NMOCTENEHHO OXNaXXaalTCHa U B
TBEPAOM COCTOSIHAM OOCTUratoT KOSTOCHUKOBOW PEeLlETKU, OTKyAa oHM yaanswTcs. Ova-
roBble OCTaTKu1, HAaXOASALLMECS Ha peLueTKe, 3aluLaoT eé oT neperpesa, a Takke obec-
neymBaloT NOJOrPEB U paBHOMEPHOE pacnpenerieHne nepBuYHOro Bo3agyxa no niowaam
KOJTOCHWUKOBOW PELUETKM.

B HwxHen vactn cnos (puc. 78), roe NpoucxoamT UHTEHCUBHOE pacxofoBaHue
Kucnopoa B XoAe NpoTeKkaHUs reTePOoreHHbIX 3K30TEPMUYECKMUX peaKkLMn HaXoanTCsa Kn-
cnopopHasi 30Ha.

B knucnopopgHoi 3oHe obpasyeTcs Kak QUOKCUA, TaK U OKCUA Yrnepoaa, K €€ KOHLUy
KOHLIEHTpauus Kucrnopoga CHWXKaeTca A0 O4HOro — ABYX MPOLEHTOB, a KOHUEHTpauus
anokcuaa yrnepoga u Temnepatypa crnosi JOCTUraloT MakCMMarnbHbIX 3HadYeHun. Ecnu
MO TEXHONOIrMU CXUraHWs BbICOTa Cros Tonnvea Bosiblie NPOTAXEHHOCTN KMCITOPOLAHON
30Hbl, TO HaZ HeW pacnonaraeTcs 30Ha BOCCTaHOBMNEHUS. [MpOTAXKEHHOCTb KMCNOPOLHOM
30HbI MO BbICOTE CMOSA HEe 3aBUCUT OT CKOPOCTWM BO3OYLUHOrO AyTbS U onpegensercs
pa3MepoM KyCKOB TOMMMBa N ero Npupoaon.

BoccTtaHoBuTENbHAs 30Ha — 3TO NPOCTPAHCTBO, B KOTOPOM BBUAOY OTCYTCTBUSA KK-
cnopofa npoucxoauT B3anMoaencTeme AMoKcuaa yrrnepoaa ¢ NoBepXHOCTbIO pacKaneH-
HOro TOMnuBa, B pesynbTaTe Yyero B NPoOyKTax CropaHus yBenuvymBaeTCa coaepxaHue
oKkcuaa yrnepoga.
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Puc. 78 — Cmpykmypa 2opsiuiezo crios mgeépdoao morisusa

[MpenmyLlecTBamMmn CNOEBOro npouecca CxXuraHna TBEPLOro TonnuBa cryxar:

1. BO3MOXHOCTb CXUraHus apeBecHon Bromacchl C LUMPOKUM Anana3oHOM uame-
HEeHUs pasMepoB YacTul;

2. NMpocToTa yCcTponCTB AN MexaHM3aumm nogaym Tonnnea B 30HY ropeHus;

3. BO3MOXHOCTb MPMMEHEHMST MakCMMarnbHO NPOCTLIX CXeM aBTOMaTU3auun pa-
60Tbl TONMOYHOrO YCTPOWCTBA;

4. MnHnmanbHble 3aTpaTbl Ha NOArOTOBKY TOMNMBA.

[Mpn CcNoeBOM CXUraHUM YacTuupbl TOMMAMBA, HAXOASALWMECS B CMOe, CUENnNeHbl Apyr
C OpYromM, U CKOPOCTb UX OMbIBaHMSi BO34YXOM W MPOAYKTaMu CropaHusi paBHa CKOpPOCTH
ABWXEHNSA rasoB Mo kaHanam, obpas3oBaHHbIM 3a3opamu Mexay ydactuuamu. Makcu-
ManbHas OOMyCcTMMasi CKOPOCTb ra3oBbIX KOMMOHEHTOB MpU ABMXXEHMU UX Yepes3 Crion
TONNMBa NMMUTUPOBAHA HEO4ONYCTUMOCTbIO BbIHOCA U3 CrOS MENKUX YacTuu, ¢ nocrie-
aylowmm obpasoBaHMeM Nporapos («KpaTepoBy) B Crioe Tonnmea.

Mpn «kpaTepHOM» pexmme ropeHnsa 66nbLuas YacTb NEPBMYHOIO BO3a4yXa He ak-
TMBHO y4acCTBYeT B rOpeHUKn, Npoxoas no Nyt ¢ HAMMEHbLLUM COMPOTUBNEHNEM (Yepes
30Hbl «KpaTepoB»), KpOME 3TOr0 3HaYMTENbHO MOBBLILIAETCS CoAepXaHue roprynx Be-
LLeCTB B fneTy4vyen 30f1e U B O4aroBblX OCTaTKax, MOKUAAKLLMX KONOCHUKOBYKO PELLETKY.

OTn 0COBEHHOCTU BbI3bIBAOT 3HAYUTENBHOE CHMXKEHNE TEXHUKO-IKOHOMUYECKNX U
9KOMOrMyecknx nokasatenen paboTbl KOTENLHOW YCTAaHOBKN, KPOME 3TOro pe3ko Bo3pac-
TaeT ONacHOCTb JTIOKaIbHOrO rnepexora pelweTkn U3-3a yXygLeHNs yCroBun eé oxrnax-
AeHns. Takke BO3pacTaeT PUCK CNeKaHMs o4aroBbIX OCTaTKOB B KpPYyMHble arrioMeparhl,
yXyALlaroLpne ycrnosmsi paboTbl CUCTEMbI 30510- U LUTaKoyaganeHus.

3 HegocTaTKkoB CroeBoro npouecca CXuraHns Tonnnsea BblAeNATCA:

» HeobXoaMMOCTb B FPOMO3OKOW KOFTIOCHMKOBOW PELLETKE, HE BMMUCbIBAOLLENCA
npy 60MbLWON MOLLHOCTK B rabapuTbl KOTRoarperaTa;

» BO3HWKHOBEHME, B HEKOTOPbIX Cry4asix, MPOrapoB Crosi U «KpaTepPHOro» rope-
HUS, YTO NUMUTUPYET AOMNYCTUMOE TENSI0OBOE HarnpsiKeHMe KONMOCHUKOBbLIX PELLUETOK U
COOTBETCTBEHHO OrpaHU4MBaeT MOLHOCTb YCTAHOBOK.

®PakesnibHbIU NPoOYecc Cu2aHusli NblNeBUAHOro TOMMMBa COCTOUT B TOM, YTO
NblNeBo3ayLlHas CMeCb NOAAETCH Yepes ropenky B TOMOYHYI0 KaMmepy, rae TOnnMBo Cro-
paeT BO B3BELUEHHOM COCTOSIHUM B OCHOBHOM Ha MEpBOW TPeTU ANUHbI NPAMOTOYHOrO
hakena, UMeloLLEero B 3TO 30He BbICOKOTEMMNEpATypHoe A4po ¢ TemnepaTtypamu o 0,8
— 0,9 ot agmnabatuyeckon (TemnepaTypbl ropeHus 6e3 otBoga Tennotbl). [JoropaHue
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KPYMNHbIX dopakumi TonnmBa B TOMKax C MPSIMOTOYHbIM ddakesioM NpPOUCXO4UT Ha BOCXO-
aswem yyactke dakena B YCrOBUSIX MOHMXEHHbIX KOHLEHTpaAUUI Kucrnopoda u Temne-
paTypbl rasos. [Ans goctmxkeHnsa TpebyemMon NOMNHOTLI BbirOpaHUsl TONMMBA, a Takke OX-
naxaeHus rasoB 40 Temnepartypbl, 6e3onacHoM No yCrnoBUSM LUNTAKOBaHUS! KOHBEKTUB-
HbIX MOBEPXHOCTEW Harpesa, NMPUXOAUTCSA YyBenuyMBaTb pasMepbl TOMOYHOW Kamepsbl,
npexne BCEro BbICOTY.

B HacTosLee BpeMsa OaHHbIM METOL CKUraHUS CaMblil pacipoOCTPaHEHHbIN B OTe-
YECTBEHHOM M MUPOBOWN 3SHEPreTuke, HoO OH TpebyeT TOHKOro pasmosia Tonnmea B OTHO-
CUTENBHO JOPOrMX, CNOXHbIX B 3KCMnyaTauMm U peMOHTE, B3PbIBOOMNACHbLIX AS151 OKpY-
Xawwen cpegbl cuctemMax nblienpurotoBreHns. PakenbHbIn METo CKUraHna mmeet
AOCTaTOYHO Gornblloe Ynucno mMoandmkauumn, onpenensieMblx, NpeXxae BCero, Xxapakre-
PUCTMKaMn TOMNMBA U B MEHbLLUEN CTENEHN KOHCTPYKTUBHBIMU OCOBEHHOCTSIMIN M KOMIMO-
HOBOYHbLIMWN peLleHns MU KOoTenbHbIX arperatoB. OH NO3BOMMMA CO34aTb COBPEMEHHYHO
BbICOKO3KOHOMUYHYIO U B LENOM HaOeXHY 3HepreTuky. OgHako ons gpeBecCHbIX OTXO-
noB, 6e3 Nx AONOSIHUTENBHOrO N3MENbYEHUs1, dakenbHbIN NPOLIECC CXKUraHnsa NPUroaeH
Tonbko ana OLUM n onmnok ¢ nuHuin obpeskn haHepHOro NPon3BOACTBA.

OcobeHHOCTbI0 hakenbHOro npouecca ABNSeTCA «He3Ha4YMTeNbHbIMY 3anac Ton-
nuBa B TOMOYHOW Kamepe, YTO AeriaeT Nnpouecc ropeHns mManoycToMymBbiM M BeCbMa
YYBCTBUTESNbHLIM K M3MEHEHUID pexumma M XapakTepucTuk Tonnmea. PerynupoBaHue
MOLLHOCTWN TOMOYHOrO YCTPOMCTBA OCYLLECTBNAETCH OAHOBPEMEHHbIM U3MEHEHUEM KO-
nu4yecTBa NogaBaeMoro B TOMKY TOMSIMBA U BO34yxa. TOHKUW NOMON TBEpAOro Tonnmea
npegonpenensieT NoBbILEHHYK B3PbIBOONACHOCTb CUCTEM MbINIENPUrOTOBIIEHNSA U BCEro
koTnoarperaTa. Npyn HopManbHbIX peXnmMax akcnnyaTaumm CUCTEM MbINENPUroTOBNEHNS
BEPOSATHOCTb BO3HWKHOBEHMS XJlOMNKa WM B3pbliBa B CUCTEME HEBENWKAa, OO4HAKO, npu
NepexoaHbIX pexummax, oCoObeHHO Npu nyckax M3 ropsvyero pesepsa, OMacHOCTb Pe3ko
BO3pacTaer.

Buxpeeoli npouyecc cxxueaHusi TBEPLOro TOMNMMBA 3aK4YaeTcss B TOM, YTO
BHYTpM 06bEMa TOMKM CO30aETCs YyCTOMYMBOE BMXPEBOE BpallaTeribHOe ABWXKEHWE ra-
30BO3AYLLUHOM CMECU M YacTuL, TONMMBA, KOTOPbIE ABMXKYTCS MO KPYroBbIM UK NETNEBbLIM
TPaekTopusiM, HaxXOAsICb BO B3BELLUEHHOM COCTOSIHUW, U CroparT B TOMOYHOM OOBLEME.
bornblasa ckopocTb ABMXKEHUS YacTUL, U UX pa3BUTasl NOBEPXHOCTb CO34al0T YCNOBUS
AJ151 YCKOPEHHOro NpoTeKaHNA NpoueccoB NporpeBa, CyLUKW, BbIXOAA JETY4YMX BELLECTB U
CropaHms YacTuu, OBMXYLUMXCA B TOMNOYHOM OO6BEME. [ANna OOXUraHUs KPYrHbIX YacTuy
BUXPEBbIE TOMKN MHOrAa cHabXatTcs AOXUraTenbHbIMU peLLETKAMM.

BuxpeBoe aBwxeHMe rasoBO34yLUHON CMECWU W TOMSIMBHLIX YacTul, LOCTUraeTcs
COOTBETCTBYHOLLMM MNOABOAOM TOMSIMBHO-BO3QYLUHOMO NOTOKA M BO3QYLUIHOrO AyTbs, a
Takke OTBOAOM NPOAYKTOB ropeHusi. OHO opraHm3yeTcs Tak, YTo Hambornee KpyrnHble
YacTuubl TonnAMBa Nepuoanyeckn nonagatoT B 0651acTy € NOBbIWEHHBIM COAEpP)KaHNEM
OKUCNUTENS, rae rasoBo3ayLllHas CMEeCb UM BO34yX ABWMXKYTCSA C OOMbLUOM CKOPOCTLIO,
BOBIieKasa TOMSIMBHbIE YaCTULbl B MHOTOKPATHYHO LIMPKYIALMIO.

OTOT UMK NOBTOPSAETCS A0 TEX NOP, NOKa YacTuLbl TONNMBA MOMHOCTBLIO HE BbIro-
PAT UAN He OOCTUTHYT pa3MepoB, NPU KOTOPbIX MPOUCXOANUT UX BbIHOC U3 BUXPEBOIO MO-
Toka. pn cxxuraHum Tonnmea BO B3BELUEHHOM COCTOSIHUM HEOOXOAMMO Yy4UTbIBATbL, YTO
WHTEHCMBHOCTb TENSI0- 1 MaccoobMeHa Mexay rasoBoM cpefon U NOBEPXHOCTbI TOM-
NUBHBIX YacTuy, onpenensieTcss He abCONKTHOM CKOPOCTbIO UX OBMXKEHWUS, @ OTHOCU-
TENbHOW CKOPOCTbIO ABMKEHNSA YaCcTUL, OTHOCUTESIbHO ra30BOro NOTOKa.

[Mpn BUXPEBOM CXMraHMM TonnmBa He TpebyeTcs ero TOHKOro namenbyeHus. Bux-
peBoun npouecc obecneymBaeT BO3MOXHOCTb CXXUIAHUS AaXe HEMOMOTbIX TOMNMB: OMNu-
NOK, CTPYXXKW, rTMAPONN3HOro NUrHMHa, pes3epHoro Topda n gaxe HeEKOTOpbIX Bypbix n
KaMeHHbIX yrren.

B otnnume oT cnoeBoro cnocoba  CKWUraHMsA  M3MEHEHWe  Tenno-
NPOMN3BOAUTENBHOCTN BUXPEBON TOMKU CBA3AHO C HEOOXOAMMOCTBIO PErynMpoOBaHNSA KO-
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nu4yecTBa Bo3gyxa M TOMMMBa, NoOAaBaeMbIX B TOMOYHYKO Kamepy, YTO YCIOXHSET cucTe-
My €€ aBTomMaTmnsaunu.

LuknoHHbIU npouyecc cxxu2aHusi TONnMBa No CBOeMy NpuHUMNY nogobeH Bux-
PEBOMY U OTNNYaAETCs TEM, YTO OOBEMY TONOYHOM KaMepbl NpUAaeTCs UnnmHapuyeckas
dopma, U NOABOA BO34yXa OCYLLUECTBSIETCHA MO KacaTenbHOM K MOBEPXHOCTU BHYTPEH-
Hero oo béma TOmMKu.

CaoeBoH criocob

[nsa oxuraHusa OpeBecHOro TonnvMBa Ha MNpPeanpuATUAX NecornpoMbILLNIEHHOro
KOMnnekca Haubornbllee pacnpocTpaHeHWe MOonyyYunuM TOMKM CO CrOeBbIM CMOCOOOM
cxkuranvs. KOHCTpYKUMM 3TUX TOMOYHbIX YCTPONCTB Hanbonee NpocTbl, HAAEXHbl B 9KC-
nnyataumm n MoryT 6bITb NPUCIOCOBEHBI K UBMEHSAIOLNUMCS FPaHyrIoMeTPUYECKOMY CO-
CTaBy W BMNaXHOCTWU APEBECHOro Tonnmea. TOMKM CNOeBOro TMna XopoLwlo NoaxoaaT Ans
aBTOMATMU3NPOBAHHBLIX KOTemNbHbIX. CyllecTBYOT pasfiMyHble MNPUHLUMUMNBI OpraHu3auum
CnoeBoro npouecca:

» B ropu3oHTasribHOM CJI0€;

> B HAKINMOHHOM CIOE€;

» C KOMOMHaUWEN HaKITOHHOIO Y TOPU30HTaNbHOrO CrOEB;

» B BepTUKanbHOM CIIO€;

» B 3aXaTom Crioe.

CxwuraHne OpeBecHOro Tonnnea B rOPU3OHTarlbHOM Cfloe Ha KOSIOCHUKOBOW pe-
LWETKE CIYXUT Hamboriee cTtapbiM MPUHLUUNOM OpraHm3auum CXUraHms KycKOBbIX Ope-
BECHbIX 0TX040B M ApoB. Mo aToMy NpuHUMNY paboTaroT pydHble TOMKU ANs APOB U KyC-
KOBbIX OTXO40B. 3arpyska ApeBECHOro TONSMBa Ha KONTOCHUKOBYIO PELLETKY MpU PyYHOM
o6Ccny>XMBaHUN — 3TO TPYAOEMKasi onepauusl, CBA3aHHas C TSHXKEMbIM TPYOOM.

MexaHusaumsa 3arpyskM Menkoro OpeBEeCHOro TOMMMBa Ha rOPU3OHTasNbHYKO pe-
LWETKY TpebyeT NPpUMEHEHMS MEXAHUYECKMX NUTaTENen CROXHON KOHCTPYKUMn. BbicoTa
CNnosi 4peBeCHOro TONMMBa Ha ropn3oHTarbHOW peLLeTKe npu paboTe TOMKU U3MEHsIeTCH,
4TO 3aTpyaHsaeT eé obcnyxusaHune. CxuraHme peBeCHOro ToNMBa Ha rOpM3OHTanbHbIX
pelueTkax NPUMEHSAETCS B HacTosILLee BpeMS TOMbKO B TOMKaxX KOTIOB Manon MOLHOCTU
N NPy NEYHOM OTOMNSIEHUMN XKMoro poHaa, rae B KayectTse Tonnmea 06bIMHO MCNONb3Y-
t0TCA ApoBa.

[MpocTenwen TOMKOW AONA CKAraHWUS [OPOB SBISETCA pyyHas Tonka C ro-
PU3OHTaNbHOW KOFTOCHUKOBOW pelueTkon (puc. 79), KoTopasa npegHasHayeHa ans vyryH-
HbIX CEKLMOHHbIX KOTSIOB M NPeACTaBnseT cOO0OM YeThIPEXYTONbHYIO KUPMNYHYO Kamepy,
doyTepoBaHHYIO U3HYTPU OrHEYMnopHbIM KMPNNUYOM. B HUXHEN YacTu kamepbl yCTaHOoBIIe-
Ha ropusoHTarnbHasi KOMOCHMKOBAasi pelueTka M3 YYryHHbIX KOSIOCHMKOB, pasfensoLlmx
Kamepy Ha 30/1bHOE 1 TONOYHOE NPOCTPAHCTBO.

BbicoTa crnos Tonnuea B Tonke coctasnset 0,8—1,0 m. Npu 3arpyske ApoB KOSocC-
HWKOBas peLUéTka BOCMPUHMMAET yaapbl OT NagjaloLwmx Ha Hee NosieHbLEeB, NO3TOMY NpU-
MeHsAeMble KONOCHUKM OOMKHbI obnagate Heob6xoanmMon npoYHocTbio. OBbIYHO NpuMe-
HAT BpycyaTble KONocHMKM anuHon ao 0,7 m ¢ 3a3opamn 20-25 mm. Bosayx onsa rope-
HWA OPOB NOABOAMTCS Yepes BO34yXONpPoBo NOA KONOCHUKOBYIO PELUETKY.

HepoctatkM Takux TOMOK: py4vyHas 3arpyska ApOB M Bbirpy3ka 30Mbl U LWMNaka 13
TOMKW; N3MEHSIOLLIASACA BbICOTA CNOS BBMAOY NEPUOLMYECKON 3arpy3kn ApOB B TOMKY, YTO
NPMBOOMT K YBENMYEHN0 KoadpduLmeHTa n3bbiTka BO3gyxa U notepu TennoThbl ¢ yxoas-
LWMMM rasamu Npu CHUXKXEHUN BbICOTbI COA U K MNOBbLILWEHNIO XUMUYECKOW HEMOSHOTHI
cropaHvs nNpu yBesriv4eHnm BbiCOTbI CIIOS.
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Puc. 79 — Py4yHasi morika 0515 0po8 ¢ 20pU30HMaribHOU KO/I0CHUKOBOU peuwemKou:
1 — cnown TonnNuea; 2 — KONIOCHUKOBAas peLuéTka; 3 — 30J5IbHUKOBbIN JTHOK:
4 — Bo3gyxonposon; 5 — 3arpy3oydHas asepua

PerynupoBaHne npov3BOAMTENbHOCTM TakMX TOMOK OCYLLECTBMSAETCH U3-
MeHeHMeM pacxofa Bo3ayxa, NogaBaeMoro nog KosIoOCHUKOBYHO PELUETKY.

C)XuzaHue monsuea 8 eepmuKallbHOM cJ/i0e CNyXuUT 6onee COBEPLUEHHbIM
NPMHUMMNOM OpraHu3auumn croeBoro npouecca. Bnepsble oH 6Gbin BHEAPEH B NPaKTUKY
K.B. Kupiem, koTopbint paspaboTan TONOYHOE YCTPOMCTBO C BEPTUKAIbHbIM 3epKasiom
ropeHns Ons CXUraHus BbICOKOBMAXHbIX ApoB (puc. 80).

Tornka COCTOUT U3 BEepPTUKanbHOW, BbIMOSIHEHHON M3 OrHEYNopHOro KMpnuya Lax-
Tbl 3, B HWXXHEWN YaCcTU KOTOPOW YCTaHOBIIEHa rOpU3oHTarbHas KOSIOCHMKOBas pelueTka 6,
a B 3agHen CTeHe BbINOfHEHO OKHO 10. BokoBble 3anfieynku, obpasoBaHHbIE 3@ CYET
MEHbLLEN, YeM LIMpMHA TOMKK, LUMPUHBI OKHA, obecneymBaloT BepTUKanbHOE nepeme-
LLIeHMe MOSIeHbEB B LWAxTe Mo Mepe UX CropaHus B 30HEe KOMOCHWKOBOW pelueTku. lNep-
BUYHbIA BO34yX NOL KOSIOCHUKOBYHO peLleTKy 6, KoTopasi pacronioXeHa HUXe HWKHEero
Kpasi okHa 10, nogBoauTcs Yepes nok 5. 3arnybneHne pewweTkn No3BonsieT co3naTb ro-
PAYYI0 30HY BbICOTOM h, B KOTOPOW NPOMCXOANT NpoLecc rasudukaumm gpeBecHoOro yrns
Npu CyxoMm TOMNMMBE U ApPEeBECUHbI NPU BNaXXHOM Tonnuee. BbicokoTemnepaTypHble npo-
AYKTbl rasvdurkaumm npoxoaaT Yepes Bblllernexalimin cnon tonnmea, obecnevmsasi ero
WHTEHCUBHYIO NOACYLLUKY, @ 3aTeM MNOCTYnalT B TOMOYHYK Kamepy, Kyaa yepes OKHO 7
nogaeTcsa BTOPUYHBIA BO3OYX AN UX aPPEKTUBHOrO cropaHund. Yem Bbllle BrIaXHOCTb
cXKuraemoro Tonnmea, TeMm 6onblue AormkHa ObiTb 3arnybreHa KONOCHMKOBAsA peLleTka,
TO ecTb Tem 6onbLue aomkHa ObiTb BbicoTa K.

[na obneryeHuns 3arpy3kn ApoOB B BEPXHEWN YaCTU LIAXTbl YCTAHOBIIEHO 3arpy3o4-
Hoe ycTponcTeo 1. YaaneHue Lnaka ¢ KONOCHUKOBOW PELLETKN MPOBOOMUTCSH Yepes oK
4, a 30nbl N3-NoA Hee — Yepes MoK 5. YaaneHue 305bl U3 TONOYHOW KaMepbl OCYLLEeCTB-
nsetcs 4yepes3 Mok 8. Pasmepbl crnos TonnmMBa NpM CXUraHUM OpPeBECUHbI MO 3TOMY
NpMHUMNY cTabunbHbl NO BPEMEHW; MpU 3arpy3ke TONMMBa, B OTAMYME OT TOMOK C ropu-
30HTanbHbLIM CMOEM, XONOAHbLIN BO3[4yX He NOCTyrnaeT B TOMOYHOE MPOCTPAaHCTBO; TPY-
OOEMKOCTb 3arpy3ku Tonnuea Huxke. OCHOBHOM HeQOCTaTOK TakuUX TOMOK — HeoOUHaKo-
Bas TONLMHA Cros TONMNBA, KOTOPbLIN JOSMKHbLI NPeogorieTb BO3AYX U NPOAYKTbI FOPEeHUs
Npy OBUXEHUN OT KONTOCHUKOBOW peLLeTKM 0 3epKaria ropeHus.
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Puc. 80 — Torika 0515 Opoe ¢ eepmukaribHbIM CIIOEM:
1 — 3arpy304HOE YCTPONCTBO; 2 — 0OMYypOBKa; 3 — WwaxTa; 4 — LWNaKoBbIN NHOK;
5 — noK; 6 — KONOCHMKOBas peLléTka; 7 — NoABO4 BTOPUYHOIO BO3AYXa;
8 — 30MbHUKOBBIN NtOK; 9 — rmagenka; 10 — OKHO 3aHen CTEHKM TOMKU

Tonku ¢ BepTUKarbHbIM CNoeM LienecoobpasHo NPUMEHATb A58 CKUraHnsa gpoB v
APEBECHbIX OTXOAOB, 00MagalwLWwmMx Manon CbiNy4eCTbld M CKMOHHOCTbIO K CBOAO-
obpasoBaHuio. CxxuraHme onuIok B TOMKax ¢ BepTUKarnbHbIM CNOeM 3aTpyaHEHO.

C)xuzaHue monsuea 8 HaK/IOHHOM CJ10€ CINYXWUT Haubonee COBEPLUEHHbIM U
pacnpoCcTpaHeHHbIM MPUHLMMNOM OpraHu3auumn CroeBoro npolecca, npu 3ToM C MNOMO-
LLIbKO KOHCTPYKTMBHbBIX NpuemoB obecnevnBaeTcs NOCTOSHHAsA TOMLWMHA Cros TonsvBea m
O[MHaKoBble YCNOBUSA A5 NPOX0O4a BO3adyXa M NPOAYKTOB CropaHus Yepes Crion no BCewn
nnowagn KONoCHNKOBOW PELLETKN.

B TOMkax C HaKMOHHbLIM CNOEM BO3MOXHO MpUMeHeHne 3P EKTUBHbBIX CPeacTB
perynmpoBaHna TOSMLWUHbI CNOA B COOTBETCTBMU C BUOOM CXUraemoro tonnusa. Tonoy-
Hble YCTPOMCTBA C HaKMOHHbBIM Crioem obecrneynBaloT BO3MOXHOCTb CXKUraHUs apeBec-
HOro TOMSIMBA C LUMPOKMM OMana3OoHOM U3MEHEHUs rpaHyfioOMeTpPUYecKoro coctaBa, Ha-
YMHast OT ONUIOK N KOHYasA KPYMHOKYCKOBbLIMU OTXO4aMn 1 OpOBaMu.

[ns oxvraHna gpoB LWMPOKO UCMONb3YKTCA LWaXTHbIE TOMKN C HAKIMOHHbLIM CIOEM
Tonnuea. LlaxmHasi mornka ¢ HaKJIOHHbIM 3epKasioM 2opeHus (puc. 81) npeacrtaens-
eT cobon hyTepOBaHHYIO LLAXTY, B HMXXHEN YAaCTU KOTOPOW pacnosioXXeHbl HakMoHHas 4 u
ropusoHTanbHasa 8 KONMOCHUKOBbIE peLLETKN. Bo3ayx Ans ropeHvs 4poB NoABOAMTCS NO-
30HHO Yepes ABepLbl NIFOKOB, PACNOMOXEHHbIX HA (DPOHTOBOW CTEHE, YTO NO3BOSISIET pe-
rynupoBaTtb NPOLLECC rOPEHNS B 3aBUCMMOCTU OT BIAXXHOCTM Tonnmnea. [JOCTOUHCTBO TO-
NOK — cTabunbHas TOMLWMHA CNOs TOMfMBa MO ASIMHE PEeLUETKN 3a CYET MOCTOSIHHO 3a-
NOMHEHHOW TOMMMBOM LWaxThbl, YTO obecneynBaeT paBHOMEPHOE U NOSIHOE CXUraHune To-
nnuBa NpM ManbIX 3HAYEHUSIX NOTEPb TEMNSIOTbl C XMMUYECKON HEMOSTHOTOW CropaHus.
[Mpon3BoanTENbHOCTL TOMKU perynupyetca M3MeHeHMemM pacxofa Bo3ayxa, Npoxonas-
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LLlero Yyepe3 KOSIOCHMKOBbIE PELUETKN, U CTENEHW OTKPbITUS PEerynupyrolmnx 3agBukKek
(wmbepoB) ra3oBoro TpakTa KoTna ans obecneyeHns ONTUMANbHOrO pa3peXXeHus B Ton-
ke. Mpn CKMraHMM BNaXKHbIX APOB pPaCXO4 BO3A4yxa, NMPOXOASALLEro 4Yepe3 HaKMOHHYHO
PeLeTKY, YMeHbLIaeTCs.
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Puc. 81 — LLlaxmHasi morka ¢ HaklTOHHbIM CrioeM Orisi CxuaaHusi Opos:
1 — 3arpy304HOE YCTPOMCTBO; 2 — Cnow Tonnmea; 3 — 06MypoBKa; 4 — HaKNOHHasi KONoC-
HUKOBas peLléTka; 5, 6 n 7 — aBepubl; 8 — ropnsoHTanbHas KOrOCHUKOBas peLuéTka

TOMKM C HAKMOHHBLIM CI0EM TOMMMBA (LWaxTHbIE TOMKWU) LUMPOKO UCMOMb3YHTCH U
ANA CKUraHnsa Menkoro ApeBeCcHOro Tonnmea. TOMOYHbIE YCTPOMCTBA 3TOMO TUMNa MOXHO
noapasaenuTb Ha cnegylowue Tpu Buaa:

» CO CTyneH4yaTon KOTIOCHUKOBOW PELLETKOMN;

» ¢ bpycyaTbiMn BecnpoBanbHbIMU KOFTOCHUKaMMU;

» C HaknagHbiMu 6ecnpoBaribHbIMWU KOMTOCHUKaMW.

PdakeABHBIH CIIOCOO

B HacTosiee BpeMst hakenbHbIN CNOCo6 CXUraHUs — caMbli pacnpoOCTPaHEHHbIN.
OH No3BOMMN YCNELWHO pelwnTb MHOMMe npobrnembl CKUraHus TBEPAOLIX TOMMMB U CO3-
AaTb COBPEMEHHYH BbICOKOSKOHOMUYHYO N HAAEXHYIO 3HEPTeTUKY.

dakenbHbIM cNnocob ncnonb3yeTcs, B YaCTHOCTU, ANS CKUraHusa nurHvHa, obpa-
3yIOLLIErocsl B TEXHOMOMMYECKOM LMKNEe rmaponm3Horo npoussoacTea. JIMrHvH aensaetcs
MHOrOTOHHaxHbIM oTxogoM. OH npeacTasnseT cobon TBEPAbIA OCTAaTOK, 0bpasyoLwmincs
nocne o6paboTkn ApeBECUHbI NN PaCTUTENBHbBIX CENbCKOXO3ANCTBEHHbLIX 0TX0A0B 0,5—
1,0 % pacTBOPOM CEpPHOM KUCIOTbI MO MeToay NepKonsaumMm Yyepes crnon matepmana npu
TemnepaTtype 180-190 °C un nasnenun 1,2-1,5 Mla B annapaTtax nepMognyeckoro unm
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HenpepbIBHOro AencTBusA. MMApPONN3HbIA NUTHWH, Kak SHepreTuyeckoe TOMNMBO, OTHO-
CUTCA K BbICOKOBIT@XXHbIM, HW3KOKaNOPWUNHBIM, BbICOKOPEAKLUUOHHbIM U TPYyOHOUCMOSb-
3yeMbiM TONMMBaAM C pe3KonepemMeHHbIMKU CBOWCTBaMWU. [pu CXuraHum rmgporimsHoro
NUrHMHA B TOMKaX KOTMIOB MO CXeMe MPSIMOTOYHOro pakena And ero noacywku U ums-
MenbyeHMs OObIMHO MPUMEHSIOTCA NOSNYPa3OMKHYTbIE€ CUCTEMbI MbIENPUIrOTOBIIEHUS C
ra3oBOW CYLLKOW U MeNbHULUaMU-BEHTUNSATOpamun (puc. 82).

JIurumH 13 TonnueHoro GyHkepa 1 ¢ NOMOLLbIO NUTaTeENs 2 NogaeTcs B CyLWNb-
Hyt0 WaxTy 3, rae NpoxoauT NepByl0 CTaamio CYLUKU ObIMOBBIMW ra3amu ¢ TemnepaTypon
900-1000 °C, 3abvpaemMbiMn U3 BEPXHEN YACTM TOMOYHOM Kamepbl 3a CYET paspexeHus,
CcO34aBaeMoro MefnbHuuen-seHTunaTopom (MB) 4.

11

12

13

Puc. 82 — Cxema no020moeKuU U Cxu2aHUusi 2uGpOoIU3HO20 flU2HUHa
8 komroazpezame E-75-40:
1 — GyHKep CbIpOro TONNMBA; 2 — NUTaTenb; 3 — CyLUMUNbHAsA LWaxTa;

4 — MenbHULa-BEHTUNATOP; 5, 9 — NbiNekoHueHTpaTopbl 1 1 2 cTyneHy;
6, 10 — NMMrHUHHBbIE OCHOBHbLIE U COPOCHbIE FOPENKN; 7 — NbINENPOBOA;
8 — akcraycTtep; 11 — 305noynosuTesib; 12 — OCHOBHOM [bIMOCOC;

13 — abiIMocoC peumnpkynsaumm; 14 — TpybonpoBog peumpKynaumm

Pa3monoTtbin 1 noacylleHHsi B MB NUrHWH B BUAE Mbifiera3oBor CMecu noctynaet
B MNbINIEKOHLIEHTPATOP NepPBOWN CTyneHn 5. AKCuarnbHbIN 3aKpyydnBaroLLMiA annapar MNblfeKOH-
LeHTpaTopa otaenseT 6onbLuyto YacTe TonnmeHON Nbin 90 — 98 %, koTopas ¢ HebonbLIMM
KONMYECTBOM (YeTbIpe — LWECTb MPOLEHTOB) OTPaboTaHHOIo CyLLUMIBHOMO areHTa noctynaet
B OCHOBHble ropenku 6. OctaBliascs Mbifib, 3@ CHET pas3pexeHusi, Co34aBaeMoro JKcray-
CTepoM 8, TpaHCNOPTUPYETCS ra3oBbiM NOTOKOM MO MbINENPOBOAY 7 U NOCTYNaeT B Mbine-
KOHLEHTpaTop BTOPOW CTYMNeHU 9, N3 KOTOPOro no TeYke C YacTbi CYLUMIBbHOMO areHTa — B
cbpocHyto ropenky 10. OCHOBHOE KONMMYECTBO OTPabOTAHHOIO CYLUMIIBHOrO areHTa Ha-
NpaBNseTCH B ra3oBblv TPAKT KoTroarperarta 4o 3onoynosutens 11.

[nsa nosblweHna 6e3onacHOCTU paboTbl NbINECMCTEMbI NPU NycKaxX, OCTaHOBaX U
aBapuMHbIX CUTyauusx NpeagycMoTpeHa nogaya ¢ NOMOLLbK AbIMOCOCA peuupKynaumm
13 yxogswmx rasoB KoTnoarperata no tpybonposoay 14 B CyLUMITbHYKO LIAXTy M B Ha-
rHeTaTenbHbIN TPaKT 3a MblfIEKOHUEHTpPATOpOM nepBor cTyneHn. C uenblo npegoTepa-
LLIEHNS MOBbILEHMS TeMnepaTypbl ra3oB 3a MenbHuuen cebiwe 170 °C un 3a nbine-
KOHLIeHTpaTopoM BTOpon cTyneHn b6onee 160 °C umeetca aBToMaTtu4eCcKnin BNpbICK BO-
Abl COOTBETCTBEHHO B CYLUMIBbHYIO LLIAXTY U NbINIENpOBO/ nepes 3KcraycTepoM.
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BuxpeBoii crrocob

MpyHUKMN BUXPEBOro CXUraHWsi OCHOBAH Ha OpraHuM3aunn MHOFOKPaTHOW LMPKY-
NAUMM TOMIMBHBIX YacTu, NO KPYroBbiM UMW METIEBbLIM TPAeKToOpusaM B OO6bEME TOMOoY-
HOW Kamepbl. BuxpeBoe OBuXeHne co3faeTcs 3a CHET adpOANHAMUYECKUX N KOHCTPYK-
TMBHbIX MeToadoB. Hambonee adpdeKkTnBHbI BUXPEBbIE TOMKM ANS CKUraHUS TOMMUB C
BbICOKMM BbLIXOAOM JIETYYMX BELECTB NpW UX YyrpybriEHHOM rpaHyfioMeTpUYecKkoM Co-
ctaBe. B Poccun BuxpeBble TOMOYHbIE YCTPOMUCTBA LUMPOKO UCMOSMb3YHTCA ONA CXKura-
HUA ppesepHoro Topda, OnNUIoK, CTPYXXeK 1 Apyroro Tonnuea.

K uncny Hanbonee n3BecTHbIX BUXPEBbLIX TOMNOK OTHOCUTCS Tonka LIKTU cuctemsl
A.A. WepwHesa (puc. 83). Tonnmeo 13 pacxogHoro OyHkepa 1 nutatenem 2 yepes TeUKy
3 NogaéTtcs B BUXPEBYHO TOMKY 4, B KOTOPYK CHWU3Y Yepes conmno 7 BOOMNb NPodunmpo-
BaHHOM (PPOHTOBOW CTEHbl BBOOUTCHA MOTOK ropsidero Bo3gyxa HaBCTpedy najatowmm
YacTuuam TonnvBea.

B TonoyHonm kamepe 3a CYET BCTPEYHO-MapansienbHoro ABMXEHWS MOTOKOB U
KOHpUrypaumm opOHTOBOW CTEHblI CO30aETCA BUXPEBOM NOTOK, B KOTOPOM MeESIKME Yvac-
TUUbI TOMAMBA NOACYLUMBAKOTCS, BOCMNMAAMEHSAKTCH, YaCTUYHO BbIrOPalT N BbIHOCATCS B
kamepy 10, roe 3aBepLuaeTca npouecc ropeHnd. KpynHble Yactuubl TONMMBa cenapupy-
0T U3 BUXPEBOro NOTOKa M NonagatoT Ha KOSTOCHUKOBYIO pPelléTtky 5, nog KOTopylo vyepes
kopob 6 nogaéTcs Bo3ayx ASs UX AoropaHus.
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Puc. 83 — Buxpesasi monika LIKTU cucmemsbi LLlepwHesa:
1 — pacxogHbin ByHKep; 2 — nuTaTenb; 3 — Tevka; 4 — BUXpeBast TONka;
5, 9 — KOSTOCHUKOBbIE OXUraTemnbHble PeLETKN; 6, 8 — BBOL BTOPUYHOIO BO3ayXa;
7 — conno; 10 — goxuratenbHasa kamepa; 11 — ceofg

KpynHble YacTuubl, BbIHECEHHbIE N3 BUXPEBOW Kamepbl B kamepy 10, cenapupytoT
M3 ra3oBOro NOTOKa WM BbINAZAT Ha KOJTOCHWKOBYIO PeLleTKy 9, Noa KOTOpy Yepes Ko-
pob 8 nogaétcsa BTOPUYHBIA BO3OYX.

[o 70 % Bo3gyxa Heob6xoaAMMOro ns CropaHnsa TOMnvMBa BBOOUTCS B TOMOYHYHO

Kamepy 4epes3 corjia HUXHero AytbAa Cco CKOPOCTbIO 3040 wm/c, a ocTaBLasca 4YacTb —
noa goXurateribHble KONOCHUKOBbIE peLIJéTKVI.
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MpumeHeHne Tonok A.A. LlepwHeBa orpaHn4mMBaeTcsl KoTroarperatamu napo-
npon3BoauTenbHOCTbIO He Bonee 30 T/4, KpOMe 3TOro OnbIT AKCNNyaTaumMm nokasan, 4YTto
OHM obnagarT y3KMM OMana3oHOM ycTonumBon paboTbl MO BnaxHocTu Tonnuea. [pu
NOBbILEHUN BNaXHOCTN Topda 6onee 52-55 % Habntoganca peskui pocT nynbcauumn B
TOMOYHOM Kamepe U NoTepb TEMNNOTbl C MEXaHMYECKOW HEMOSTHOTON CropaHusi, Npu CHU-
XXEHUM BMaXXHOCTU NOSBNANOCH LUMAaKOBaHNE CTEH TOMKM.

He ypanocb B NONHON Mepe peann3oBaTb JOCTOMHCTBA BUXPEBOro npouecca u B
TOMKax C nepecekarLwmMMncs CTpysiMn, rage OCHOBHOM MPOLECC OKa3arncsa npsiMOTOYHbIM
N TONbKO Ha CTblKe MepeceKkalrLmnxcs CTPyM CO3[alTCs YCnoBuSA ANs BO3BpaTa vacTu
TOMNMBa B BUXPb, KOTOPLIW, Kak 1 B Tonke A.A. LLlepluHeBa, oka3sancs HegocTaTtouHO 3a-
FPY>KEH ropsaLLMM TOMSMBOM.

Buxpeas Ttonka gomkHa obecnevnBaTb MHOMOKPATHYIO LUUPKYMALMIO TOMMBHBIX
YacTul M NOToKa rasa, a Takke BO3MOXHOCTb paboTbl Ha rpybopasmMonoToM TONSMBE.
Jlerye Bcero cosgaTtb TakvMe LMPKYNSLUNOHHbIE NMOTOKN 3a CHET COOTBETCTBYIOLEN KOHU-
rypauum TOMOYHOW Kamepbl U CUCTEMbI Nodayvn B HEE ra3zoBO3AYyLUHbLIX MOTOKOB. OgHUM
N3 NPMMEPOB CO34aHNA Takon LMPKYNaumMm Npyu KOMOMHMPOBAHHOM UCMONb30BaHUN OBYX
CnocobOoB CXuUraHmsa (CNOEBOro U BUXPEBOrO) CAYXUT: TOMKA CKOPOCTHOIO rOpPeHusi C
BUXPEBOW CTEHKOW M TOMKa CKOPOCTHOIO FOPEHNSA C CUCTEMOW BUXPEBLIX NMOTOKOB C BEp-
TUKanNbHbIMU OCAMU BpaLLEeHUS.

IITHKAOHHBIH CIIOCO0

LINKNOHHBIN Npouecc Ans opraHMsauumn CXKuraHus TonnmBa BO B3BELUEHHOM CO-
cTtosiHum 6bin npeanoxeH IN.®. KHoppe. CyLHOCTb LUMKNOHHOIO npouecca 3akro4yaeTcd
B TOM, YTO CXMraHue TonfnBa fnokanumsyeTcs B UMNNHAPUYECKON TOMOYHOW KaMepe, rae
nocpeacTBOM noABoda BO3[dyXa TaHreHumarnbHO K BHYTPEHHEW MOBEPXHOCTU Kamepsbl
CO3JaeTcsl MHTEHCUMBHOE BpaljaTenbHOe ABWXKEHME BO34dyXa, MPOAYKTOB TOpPEeHUs U
B3BELLEHHbIX B 3TOW ra3oBou cpefe TOMMBHbIX YacTul,

Kak npaBuno, gnameTp BbIXOAHOIO OTBEPCTUS MEHbLUE AnamMeTpa LUMKIOHHON Ka-
Mepbl, BCeACTBME 3TOr0 KpynHble YacTuubl NpebbiBaloT B kamepe A0 TeX nop, noka ux
pasmMep He YMEHbLUMTCA OO0 pa3MepoB, obecneymBaloLmMxX MX BbIHOC BbICOKOTEMMEpPA-
TYPHbIMU NPOAYKTaMU FOPEHUSA.

LINKNOHHbIE TOMOYHbLIE YCTPOMCTBA — 3TO pesynbTaTt pabdoT No MHTEHCUdMKAL MK
NpoLeCccoB TEMNMo- U MaccoobMeHa B TOMKax C BUXPEBbIM CNOCOBOM cxurauus. B um-
KMOHHbIX TOMKax Mo CpaBHEHWUIO C BUXPEBbLIMU yOAETCA YBENUYUTb CKOPOCTb ABUMXEHUS
BO3yxa W NPOAYKTOB CropaHusi, a Takke YMEHbLUUTb JuaMeTp BUXPEBOW 30HbI, YTO MO-
3BOSIIET MHTEHCUMUMPOBATL TOMOYHbIA Npouecc N 3PAEKTUBHO CXUraTb pasfnyHble
BMAbl TONMMBA C pa3MepoM YacTul 4O NATU MUANUMETPOB. LIMKIOHHbIE TONKN NO3BONS-
0T YyBENUYUTL OO0 305bl, yNaBnmMBaemMon B TOMOYHOW Kamepe, N OCTaTOYHO XOPOLUO
KOMMOHYIKOTCS C pasfnUyHbIMU KoTrioarperatamu.

PaspaboTaHbl BepTMKanbHbI€ N rOPU30OHTanbHble BapuaHTbl 3TUX YCTPOUCTB. Ton-
KM BEPTUKANbHOro Tuna umetoT 6onee BbICOKME ra3ognHamMMYecKne nokasaTenu, Ho Tpe-
OytoT 6onee ogHOPOAHOrO rpaHyNIOMETPUYECKOrO cocTaBa Tonnmea n 6onee rpoOMO3aKu.
Opn30HTanbHbIe LUMKMOHHbLIE TOMNKM (puc. 84) meHee TpeboBaTenbHbl K rpaHyrioMeTpu-
YeCcKOMy cocTaBy Tonnumea, 6omnee KOMNaKTHbI, OOHAKO MMeEIT Boriee BbICOKOE asapoau-
HamMnyeckoe ConpoTUBIIEHME.

Hanbonee 4acTto UUKNOHHbIE TOMKN UCMOMNb3YIOT AN CKUraHUS ONUOK, CTPYXKK
N ApeBeCHO-WNNdoBanbHON Mbinn. B 3TOM criydae TonnMBO NMHEBMOTPAHCNOPTOM Un
CUCTEMOWN KOHBENEPOB NnofatT B OyHKEp 1, CHAGXEHHbIA PbIXNUTENEM NS YCTPaHEHUs
3aBucaHuna TonnuBHoro matepuana. M3 byHkepa nutatenem 2 gpeBecHoe TOMMAMBO Mo-
AaeTCca Ha LWHEeKOBbl KOHBenep 3, C MOMOLLbK KOTOPOro MOCTynaeT B IDKEKTOp-
cmecutens 11. 3gecb OHO NoaxBaTbiBaeTCs BO3AYXOM, HAarHeTaeMblM BEHTUNSATopom 10,
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N TOMSIMBHO-BO3AYLUHbIN NOTOK TaHreHuManbHO BAYyBaeTCs B LMKIOHHYH TOMKy. Torka
COCTOUT N3 HapYyXXHOro MeTannnyeckoro kopryca 5, BHYTpY KOTOPOro Haxo4UTCH BHYT-
PEHHUI Kopnyc 8, hyTepoBaHHbIN OFHEYNOpPHbIM MaTepmnasnioMm, CHabXeHHbIN KONbLUEeBbIM
NepexxMmMom 7 1 BbIXOOHbIM naTtpybkom 9.

Boagyx ansa cxuraHus tonnmea nogaetcs BeHTunaTopoM 10 B 3a30p Mexay Ha-
PY>XXHbIM U BHYTPEHHUM KOprycamu TOMKW, Npoxogs no KOTOPOMY OH HarpeBaeTcsl, OX-
naxpgasi BHyTPeHHUM (pyTepoBaHHbIN KOPNYC, U 3aTeM NOCTynNaeT B BO34yLUHbIe cona 6,
YCTaHOBIIEHHbIE TaHreHunarnbHO K BHYTPEHHEN MOBEPXHOCTU LUKITOHHOW Kamepsbl. Bbl-
xo4sa u3 conn ¢ 6onbLlon CKOPOCTbIO, OH obecnevnBaeT MHTEHCUBHOE BpallaTteribHoe
OBWXeHWe ra3oToNMMBHOIO NOToKa BHYTpU Tornku. KonbueBown nepexum 7 yBenuynsaeT
Bpems npebbiBaHMS KPYMHbIX YacTuL, TONNMBa Ha HavyanbHOM y4YacTke LUUKITOHHOW Kame-
pbl 1 MONHOTY UX BbIFOPAHUSA.
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Puc. 84 — 'opu3oHmMarnbHasi UUKITOHHas morika:
1 — TONNUBHbIN BYHKEP; 2 — NUTaTeNb; 3 — TPAHCNOPTEP; 4 — ra3omasdyTHas ropernka;
5 — HapyXHbIN KOPNYC UUKITOHHOM TOMKK; 6 — BO34YLLHOE COoMno;
7 — KONbLEBOW NePeXnM; 8 — BHYTPEHHUN DYTEPOBaHHbIA KOPNYC;
9 — BbIxogHOM NaTpybok; 10 — BEHTUNATOP; 11 — 3KEKTOp-CMecuTenb

[ns pacTonky UMKNOHHOW TOMKM Ha TOPLEBOW CTEHe YyCTaHaBfIMBaeTCHA raso-
MadyTHaa ropenka 4, obecneuynBalowas pasorpeB dyteposkn o 800 — 900 °C,
nocrie Yyero nNPOBOAMTCA Nofdada TOMNBHO-BO3AYLUHON CMeCcu ApeBECHbIX 0TxoaoB. OT-
BETCTBEHHbIM 31IEMEHTOM, ONpeaensALWnUM HaaEXHOCTb PaboTbl LIMKMOHHbLIX TOMNOK, AB-
nsetcs nx obMypoBka, paboTaloLwasa B TSXENbIX TemnepaTypHbIX ycnosnax. OnbIT aKe-
nnyataumm TOMOK MOKa3biBaeT, YTO NPUMEHsIEMble 0OMYpPOBOYHbLIE MaTepuanbl ObICTPO
BbIXOOAT N3 CTPOS, Bbl3blBasi ANUTENbHbIE OCTAHOBKWU KoTroarperatoB. Kpome 3T0ro ot-
MEYEHbI UX CUNbHAA YyBCTBUTENBbHOCTb K BUOY CXUraemMoro Tonnuea U TPYAHOCTM Npwu
opraHvM3aummn BbICOKOHANOPHOIo OYTbS.

BHenpeHne uuKnoHHbIX TONOK B Poccnn MAaET KpanHe MeasieHHOo, a 3a pybexom
TO HabntogaeTcs paclmMpeHne nx NPUMEHEHUs, TO CyLLeCTBEHHOEe cokpalleHne. Ho, He-
COMHEHHO, TO, YTO AaHHbIA CNOCcOb CXUraHUs MMEET 3HAYMTENbHbIN Hepeanu3oBaHHbIN
noteHuunan. B psige crnydaeB coveTaHne JOCTOUHCTB LMKIOHHOIO U CrI0eBOro cnocobosB
CXXUraHusi B O4HOM TOMOYHOM YCTPOMCTBE MO3BOMSIET 3HAYNTENBHO pacmpuTb obnacTb
N NMOBLICUTb 3(PPEKTUBHOCTb €r0 NPUMEHEHMUS.
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BAHSIHHE CHIaHHSI OHOTOIIAHBA Ha OKPYIKAIOILYIO Cpeay

OTOT 1 nocneaywwme pasgensl NocBsweHbl obwemy 0630py napaMeTpoB CKU-
raHus BuoTonnMBa, KOTOpble SABMASIOTCA KMIOYEBLIMU C TOYKN 3PEHUS OXPaHbl OKpYXato-
wen cpepbl. MOXHO BblAENUTb YETbIPpe OCHOBHbIE TEMbI:

» OCHOBHbl€ MPVHLUMMbI BIIMSHUSA MPOLLECCOB CXUraHus OuoTonnueBa Ha OKpy-
KatoLlyto cpeny;

> BNUSIHWE NpoLecca CXUraHms BuoTonnmea Ha yrnepoaHbIi U a30THbIN LMKIbI;

» BO3BpaT 30/1bl B NPUPOAY Kak METOoA CHWXEHNS BNUAHUS Ha OKPYXXatoLlyto cpe-
Ay ucnornb3oBaHus BUOTONNMBA;

» noTeHumanbHbIA BKNag Guotonnuea Asns CHUXKEHUS NapHUKOBOro addpekTa.

BnusHue ncnonb3oBaHnsa GMOTONNMBA Ha OKPYXaloLLYIO cpefy NposiBNAETCs yKe
npu pybke neca n ybopke ero oTxoaos unu npu cbope ypoxasi CenbCKOX03AMCTBEHHbIX
pacTeHWU, Tak Kak 3TN NpoLecChl CBA3aHbl C NOTepen NonesHbIX BELWEeCTB U MUKPO3Se-
MEHTOB M3 MOYBbl. DTO MPMBOAMUT TaKXKe K 3aKUCNEHWUIO NOYB, YTO B CBOK OYepedb, 3a-
MegnseT npouecc BO306HOBMNEHMS neca Ha MecTax Bblpybok. Kpome aT0oro, ncnonb3o-
BaHMe ApEeBECHHbl B Ka4eCTBE TOMMMBA CBS3AHO C BblAeNeHneM NpoayKTOB HEMOSIHOro
CropaHusi, KoTopble BpeAHbl Kak Af1s YernoBeka, Tak U AN OKpyXatoLlen cpebl B LIENOM.

BvotonnmBo nNpu3HaHO npuBMEKaTENbHbIM MCTOYHMKOM SHEprum gnsi npo-
N3BOACTBA TENMOTbl M 3neKTpuyecTsa. [NaBHbIMU NpenmyLlecTBaMm NpuMMeHeHnsa 6uo-
TONNMBA SABNAKTCA HyNeBon adeKT uukna yrnekncnoro rasa (Bolgensietca To Konude-
CTBO YINEeKUCoro rasa, kotopoe 6bifo NornoLweHo pacTeHneM B npouecce hoTocnHTesa
B TEYEHNE €ro >XM3HKU), BO30OHOBNSIEMOCTb BUOTOMNMNBHBIX PECYPCOB, UX AOCTYNHOCTb U
npuemMnemas ueHa.

Bruotonnmeo HaxoguT Bce Gonbluee NpMMEHEHME, Kak B BUAE OPEBECHOro TONMu-
Ba, TaK N B BMAE OPEBECHbIX MPOMbILIIEHHbIX N ObITOBLIX OTXOA4OB, MPOAYKTOB CESbCKO-
X035IMCTBEHHON aeaTenbHocTn. CnegyeT OTMeTUTb, YTO BMOTONNMBO OObLIYHO NPUHUMA-
eTca obLeCcTBOM M CYMTAETCA «ECTECTBEHHbIM», 3Konornyeckn 6esBpeqHbIM TOMMMB-
HbIM PECYpCOM. OTO CRYXUT MNONOXUTENbHbIM (hakTOPOM ANs pa3BUTUS OMO3IHEPreTUKM,
HO 9KOMOrMYeCcKNin acrekT e€ NpMMeHEeHUs: He Takou YXX NPOCTON.

BroTtonnmBo nMeeT OYeHb CNOXHbIN COCTaB. [MaBHbIM KOMMNOHEHTOM APEBECUHbI
ABNSAETCA Uennnosa, npeacrasnsaowas cobon yrneBogHoe coeauHeHne. Kaxertcs, 4to
OHa JOJKHa MPOCTO OKUCNATLCS, 00pa3ys yrnekucnbln ra3 n BOAy, HO 3TO NPoOUCXoauT
TONMbKO B TOM Cry4ae, ecrniv OKMcneHune nonHoe. B npoTnBHOM cny4vae, uennonosa noa-
BepraeTca kapboHu3auumn, OTKpbiBas AOPOry AN OOCTATOYHO CIIOXHbLIX XUMUYECKUX
npeobpasoBaHuii. PactutenbHble 6enku (cocTaBnsiolme coBceM HebOonbLuylo YacTb)
foraTbl a30TOM M CEPON M MOryT Bbi3BaTb BbIOPOCHI OKCMAOB a3oTa M cepbl. OTa onac-
HOCTb HEe CNMLLKOM BEfuKa, HO CyLLecTByeT Apyrad — 9To cMonbl, TeprneHonabl. OHu sB-
NATCA NEeTY4YUMU COEQUHEHUAMW, KOTOpble MfIOX0 MOAAAKTCA OKUCHeHuto. Jlioan umx
4acTo LEHAT 3a XOPOoLUMI 3anax, HO Maro KOMY M3BECTHO, YTO OHWU NPUBOASAT K anneprum
n GonesHaAM AbixaTenbHOM cuctembl. CBexasa OpeBecuHa Bcerga COAEepXUT COfb —
006bIYHbIN XNTopuAa HaTpusA. Mbl eanm conb Kaxabli AeHb N cYMTaeM €€ NONHOCTbI 6es-
BpeaHon. Ho npu cxuraHnmn xnopuaa HaTpys BblAENSETCS X10p, KOTOPbIV BbI3bIBAET Lie-
Nyl0 CEPUI0 HeXenaTernbHbIX PpeakLUni.

BAHSIHHE IIPOIleCCA CIKHraHHSI OHOTONMAHBA HA YTA€POAHBIH
H a30THBIH IIHKABI B IIpHpoOAE

Kpyroo6opoT BaXHENLLIMX B BOCNPOU3BOACTBE BoMacchl 3fIEMEHTOB, yriiepoaa u
asoTa, cocTaBnisieT OCHOBY paBHoBecus B buocdepe. OH B 3HAYNTENbHOW CTEMNEHU Ha-
NPsIMyl0 CBSAA3aH C COCTOSIHMEM W (PYHKUMOHMPOBaHMEM OUOCUCTEM, CRYXUT onpeae-
NAWmMM akTopoM A9 UX YCTOMYMBOCTU. B HacToswem pasgene 6yayT pacCMOTPEHbI
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OCHOBHbI€ NPOLECChI, BXOASLME B KPYrOBOPOT yriepoaa 1 asota v BfIMSIHUE Ha HUX ak-
TMBHOIO NCMNONb30BaHNA Gromacchl ANs NPOM3BOACTBA SHEPTUMW.

OnemMeHT yernepold HABMSETCA OCHOBHbIM KOMMOHEHTOM OpraHU4yeckux Cco-
eanHeHnn, 6e3 Hero ux NpocTo He cyuwlecTByeT. Yrnepoa onsa obpasoBaHmMsa Guomacchl
nocTtynaeTt u3 atmocdepsl B Buge asyokucu yrnepoga CO, n ycsanBaeTcs pacTeHUsiMn
B npouecce oTocnHTesa (puc. 85). XKmBble CyLLEeCTBa, KaK XXMBOTHLIE, Tak U pacTeHus,
BGnarogaps npoueccy AblXxaHua SBNSKTCA U OOHUM U3 BaXXHEWLLMX UCTOYHMKOB BO300-
HOBJIEHNSA coaepXaHUs OBYOKUCK yrnepoda B atMmocdepe. E€ cogepkaHne nogaepxu-
BaeTCs TakKe 3a CYET pasnoXeHUss OpraHMYecKnx OCTaTKOB Ha NMOBEPXHOCTU 3emnu, ra-
3000pa3sHbIX BblAENEeHWI N3 NEPErHOS.

$POTOCHHTES3

Buoac-

Huorcud

cumunsyust yenepoda
yanepoda e ammo- u
pacmenusmu zudpocgpepax

ABbIXAHHE

30 %

¥

T

ITompe6nenue N Holxanue
-4
opzaHuuecKux [ — | u pasnoskernue

coeduHeHull omx0dos

L J

70 %

Puc. 85 — lNpoueccski noenowieHus u ebi0erieHus yariepoda 8 buocgepe

3HaunTenbHasa 4yacTb GMomacchl B NpMpode OKa3biBaeTCsl 3aKOHCEPBUPOBAHHOW,
3aXOpPOHEHHON. Mcnonb3yemoe 4eroBeKOM MCKonaemoe TOMMBO — 3TO OCTaTkm Gumo-
MaccCbl, 3aXOPOHEHHOW MWUINMOHLI NeT Ha3ag Ha cyuwe. Hanbonee BaXHbIM MCTOYHMKOM
N BaXKHENLLUMM rapaHTOM paBHOBECUS KpyroobopoTa yrnepoga B npupoae siBnsieTcs Mu-
pOBOW OKeaH. Yrrepon norrowaeTcs UM He TOSTbKO U He CTOMbKO 3a CYET DOTOCUMHTE3A,
a B NepByl ovepedb 3a CYET pacTBOPUMOCTM B BOAe M 06pas3oBaHUs YrieKUCnoTbl. Yr-
nekucnoTa ctabunuampyeTtcs 3a CHET yBENMYEHUs napumnanbHOro aaesneHus (cogepxa-
HWUS) OBYOKUCK yrnepoaa B atmocdepe 1 gectabunuanpyetcst (Ha NOBEPXHOCTU) 3a CHET
yBenMYeHus TemnepaTypbl Bo3gyxa. [lotenneHve okeaHa Befét, Takum obpasom, K
YMEHbLUEHNIO PacTBOPUMOCTM YITIEKMCIIONO rasa B MOBEPXHOCTHbLIX CIOsX OkeaHa. Ha
rnybuHe 6onee 30 M ero ycBoeHme ¢ NOgOrpeBOM OkeaHa HaobopoT yBennumBaeTcs 3a
CYET Bmonornyeckmx npoueccoB (POTOCUHTE3 PaCTUTENbHBIMU MUKPOOPraHMu3mamu, cu-
He-3eneHbIMMU BOAOPOCASIMA) U 3@ CYET BbllLenaynBaHNa NOpoL MOPCKOro AHa — CUMn-
KaToB, COSleN KPEMHEBOW KMUCIOTbI. BblllenaymBaHne npuBoanT K o6pa3oBaHnio ocagou-
HbIX Nopog — KapboHaToB, HEPACTBOPUMbIX COSEN YroNbHOW KMCAOTbI U ABYOKUCU KPEM-
HWUSA, 06bIYHOro necka (puc. 86).
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Puc. 86 — ICTOYHUKN CBA3bIBAHUSA U BbICBODOXAEHNSA OBYOKMUCK yriepona

Yrnepoa n3 kapboHaToB BbICBODOXAAETCA B HACTOsLLEE BPEMSI B CPABHUTENbHO
He3Ha4yUTEeNbLHOW CTEeNeHn B XOA4e BYJiKaHMYeckon fesaTtenbHocTu. E€ ycuneHue moxeTt
NPMBOANTL K OYEHb CYLLECTBEHHOMY BO3pacTaHWUIO COAEpPXXaHUS OBYOKUCKU yrrepoaa B
aTmocdepe, Ho, 06bI4HO, K YCUIIEHUIO NAapHUKOBOrO adhdpekTta He BeAET, BBUAY OLHO-
BPEMEHHOrO BbIAENEHUS AbiMa — MENKUX TBEPLAbIX YaCTUL, C BbICOKOM OTpakatoLLen crno-
cobHocTblo. banaHc yrnepoga Ha 3emne nokasaH Ha pucyHke 87.

' ATMOC®EPA (730)

: Coxuzanue
R A uckonaemozo
ITIOT'AOILIEHHE / / A ' o monnusa
H BEIAEAEHHE / U npomelULeHHbLE
i 1,,7 npoyeccsl

120 Hsmenenusn
3emaenons-

PacmumenoHocme
u nousa

HdeurceHue yznepoda noKasaHo CMPeNKamiL;
ecmecmaerHoe ; aHmMponozeHHoe

Puc. 87 — banaHc yanepoda Ha 3emne e murnnuapdax mMoHH
(3anac B 3akoHCEpPBMPOBaHHbIX hopmMax B BUAE MCKONAEMOro Tonnmea
BMeCTe C kKapboHaTtammn ocagoudHbIix nopod — okono 1400 mnpA. TOHH).

BbloeneHne yrnepoga B atMmocoepy B BuAae, npexae BCEro, Yrriekucnoro rasa
npeBbILLaeT CBA3biIBaHNE Yepe3 BUOCUHTETUYECKNE MPOLLECCHl KaK MUHUMYM B NSATb pas.
MwupoBoi okeaH cMsirdaeT OT4yacTU 3TOT APGEKT, HO coaepkaHue YrreKkUCcrnoro rasa,
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0CODEHHO B HWXHUX CMOsIX aTtMocgepbl, CUNLHO Bo3dpacTaeT. Pe3ynbTtar — 3TO yCuUneH-
HbIA NAPHUKOBLIN 3ddEKT, rnodanbHoe noTenneHne n HecTabmunbHOCTb KNumarTa.

YMeHbLUEHME aHTPOMOreHHOro BbiAeneHnsa OBYOKUCU yriepoga n eé yCcuneHHoe
CBs3blBaHME NPEeACTaBnalT cOOON BaKHENWLLY 3agady B AaribHEWLEM WUHAYCTpuanb-
HOM pa3BUTUM YenoBeyecTsa. Vicnonb3oBaHMe BO30OHOBNAEMbIX MCTOYHUKOB SHEPTUN —
e[VHCTBEHHasa pa3ymMHasa anbTepHaTuBa. [lponsBoacTBO u notpebneHne GuoTtonnuea
0cobeHHO npueBnekaTernbHbl B 3TOM OTHOLLEHUN. KonmMyecTBO Yriekncrnoro rasa, kKotopoe
BblAensieTcs B npouecce cropaHus Guotonnmea, He npesbiwaeT konudectsa CO,, no-
rnoLiaemoro pacteHnamMun. PasymHbli BbIGOp aHepretTuyecknx KynbTyp (Hanpumep, panc,
nBa n gpyrme) nossosseT ObICTPO N 3PPEKTUBHO NPOU3BOAUTL BbICOKOIHEpPreTudeckoe
Tonnmeo (6noausens, rpaHynbl). buoaHepreTka paccmaTpmBaeTcsl, TakuMm obpasom, Kak
yrnepoaHo-HenTpanbHbIA Npouecc.

Kpyzoo6opom azoma e npupode. boraTble a30TOM MPOTEMHbI CryXaT OYeHb
BaXXHbIM N COBEPLLUEHHO HEOOXOANMBIM KOMMOHEHTOM B COCTaBe KaK pacTUTENbHbIX, TakK
N XMBOTHbIX KIeToK. HecMoTpsa Ha Hanu4yme BGornbLlUMX KONMYECTB a3oTa B aTMocdepe U
noysBe, MMEHHO KONMMYEeCTBO BMOSOrMYeckM OOCTYNHOro a3oTa YacTO CAYXWUT OrpaHuyun-
TenbHbIM PaKTOPOM AN HAaKONeHNs BuoMacchbl BO MHOXECTBE 9KOCUCTEM.

Buonornyeckn AOCTYNHbIMKM HEOPraHU4YecKMMM CoeuMHEHUSIMW a30Ta cryxar
NULWb conv amMoHus (katnoHa NH,) nnu conun asoTHOM KUCNOTbl — HATPATbI (CONY aHMo-
Ha NO3). HekoTopble BMAbI MUKPOOPraHM3MoOB, a30TODaKTEpUM B COCTOSIHUM MpeBpa-
LWaTb a30T BO3A4yXa HanpsiMyto B OpraHMyeckne asortcogepxalime CoeanHeHNs — aMmnuHo-
KMCnoTbl. A3oToBakTepum XuByT B CUMOMO3e C HEKOTOPLIMM BUOAMW MHOTOKITETOYHbIX
pacTeHu, Hanpumep, kneeepom un 6o6oBbiMKU. [Ns opyrnx pacTeHuMh a3oT AOCTYMNeH
nMWb Yepesa BMOMNOrMYecKn LOCTYMHble KOMMOHEHTbl B noyBe. OCHOBHblEe Mpouecchl,
BXOAsLLME B KpYroobopoT a3oTa, NOKa3aHbl Ha pUCyHKe 88.

Ioznowenue
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Puc. 88 — BaxHeliwue buoxumudeckue rnpouecchl 8 Kpyaoobopome azoma 8 npupoode

M3 0Bbl4HbIX Ans ceBepHOM Goriopbl NOPO4 AEPEBLEB XOPOLIEN CNOCOBOHOCTLIO K
cnmburosy ¢ asoTobakTepusMmn obnagaet onbxa, U3 necHblX Tpas — ftonuH. [Npu 3acese
00€eAHEHHDBIX MOYB JONMHOM HapalluMBaHWE COAEPXaHUA YCBaMBaEMOro a3oTa MOXET
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pocturate 300—400 kr Ha rektap B rof. ATO B NATb — AECATb pa3 MeHbLUe, YeM TpebyeT-
CA B ro Ans pocta APEBECHLIX NMOpPOL Ha TOW Xe TEPPUTOPUN. ITO O3HAYaET, YTO Bbi-
paliMBaHMe NoNMHa B TeYeHne OBYX-TPEX NeT MOXET NnoAroToBMTb NOYBY AN HOBOro
BbICa)XMBaHWS OONTONETHMUX OPEBECHbIX MOPOA.

Kak BMAHO 13 NpuBEOEHHON CXeMbl, HapalluBaHUKD HeobxoauMoro ans npupocTa
brnomacchl cogepxaHusi BMONOrM4Yeckn yceanBaemoro asota cnocobcTeyet ctabunbHasa
peanunsauma buonorn4yeckoro MKCUpPoBaHUS asoTa, MUHepanu3auust OpraHM4YeCcknx oc-
TaTKOB XXMBOTHOIO M PacCTUTESNIbHOINO NMPOUCXOXAEHUSA B NOYBE, NPUTOK a3oTa M3 aTMo-
chepbl B BUAe okcnmaoB, 06pasyloLlmxcs npy rpo3oBbIX paspsnax, NpuTok doratbix aso-
TOM NOA3EMHbIX BOA U, KOHEYHO, BHECEHNE MUHEPATbHbIX YA0OpEeHMI.

OcCHOBHbIMKU (hakTOpamu, NPUBOAALMMK K NOTepe 3anacoB yCBaMBaemMoro a3orta,
Cnyxar: BbIMblBaHME MNpU MU3ObLITOYHBIX OCadkax, TanbiMKM BOOAMW W AOpPYroe, YacTbii
cbop ypoxasa pacTUTENbHbIX KyNnbTyp MpUM OTCYTCTBUM AOMOSMIHUTENBHOIO BHECEHUS
yooOpeHnin, a Takke noegaHne XUBOTHbIMU, HE NPUHALNEXALWMMN JAaHHOW 3KOCUCTEME
(MHTEHCMBHbIN BbINACc AOMAaLLHMX XXMUBOTHbIX, Hanpumep). K MHTEHCMBHOW noTepe ycBau-
BAaeMOro asorta NpMBOAAT Takke NeCHble NnoXxapbl, 0COOEHHO €CNM OHU YacTo MOBTOPS-
IOTCS Ha OOHOM N TOW Xe Tepputopuun. Bosgencreme aTnx oakTopoB Ha NECHbIE 3KOCU-
CTEMbI NOKa3aHo Ha pucyHke 89.

OcaxcdeHue Ocadwu I'azoobpaznsble
us newu oxcudsl azoma
HOCTYIIAEHHE
H3 ATMOCSEPBI
a & Ipocauueanue
g * 3 %  cKe03b KpoHbL
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5| o AR
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Puc. 89 — Bosgencteue Ha akocucTemMy (pakTopoB, BINSAIOLLNX
Ha cogepaHue ycBavBaeMoro asoTa

BaxxHenwmm npoueccom B COXPaHEHUM yCBaMBaAEMOro a3oTa B JIECHbIX 3KOCU-
cTemMax CIyXUT MUHepanu3aumsa opraHn4ecknx octaTkoB. AMUHOKUCIIOTBLI U UX NoriMme-
pbl — MPOTENHbI B COCTaBe YMEPLUNX pacTUTENbHbIX N XXUBOTHbLIX OpraHM3mMoB, CHa4vana
rMMAOPONN3YITCA C BblAeNeHneM aMmuaka M aMMHOB B Mpouecce amMoHucukaummn. JToT
npoLecc NPUBOAUT K NoBbileHUO pH (HenTpanuaauumn) B novse 1 B criydae HenTpanbHbIX
NN KUCIbIX NOYB 6naronpuATCTBYET Kak CyLLEeCTBOBaHUIO a30TODaKTepuin, Tak U NpoTeka-
HUIO JanbHEeNLWNX NpeBpaLLeHnit B npoLecce MuHepanmsaumm. AMMOHUpUKaLMS:
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R-NH; + H,O— R—OH + NH3; (ammuak);

NH; + H3O0+ (kucnota)—NH," + H,O (Hentpanusauus).

B nouBax, roe MuvHepanbHYy) OCHOBY COCTaBMSItOT WU3BECTHSIKWM, BO30OHOBMEHME
cofepXaHns a3oTa 3a CHET aMMOHUMUKALMN OFPaHUYEHO, TaK Kak aMMMaK 3HaYNTENbHO
MeHbLLE CBA3bIBAETCH B MOYBE M MOXET YHOCUTBLCA Kak ra3 B aTmocdepy. o aton xe
NPUYNHE HE PEKOMEHAYETCS BHOCUTb a30THble yaobpeHus B BUAE CONien aMMOHUS of-
HOBPEMEHHO C 06pabOoTKOM NOYB NPOTUB 3aKUCIIEHUS.

B no4Bax ¢ 4OCTAaTOYHO BbICOKMM 3Ha4yeHnem pH 1 xopowwnm JOCTYNOM KUCOPO-
na (otcytcTBMeM 3ab0SI0MEHHOCTWN) MPOUCXOAAT AanbHenlne npeBpalleHnd, CBs3aH-
Hbl€ C OKUCINEHNEM aMMMaKa B HUTPUT, a 3aTEM U HUTPaT-NOHbI — HATPUUNKALNS:

2NH, + 30, + 2H,0— 2NO* + 4H;0™;

2NO; + O, — 2NO?,

MMEHHO HUTPAT-NOHbI CAY>XaT Hauy4LWMM UCTOYHUKOM yCBaMBaeMoro asorta ans
pocTa 6buomacchl. HutpatHble conu, K coxXaneHuno, O4eHb XOPOLLO pacTBopuMbl. B 6ora-
TbIX a30TOM MNoOYBaXx, rAe LOCTAaTOMHO Benuka [Oonsi rymyca MnosIMMEPHOro NpoOMeXyTou-
HOro NPOAYyKTa pasnoXeHnsa NpOTEMHOB, KOTOPbIM 6oraT OCHOBHbIMM aMWHOrpynnamu u
ABNAETCA MCTOYHMKOM aMmuaka M MOMOXUTENbHO 3apsHPKEHHbIX WOHOB aMMOHUS, HUT-
paT-noHbl 3agepxmBatoTcs. OHM 3apsbkeHbl OTpuUaTenbHO U NPUTArMBAKOTCA K Hepac-
TBOPUMbIM NOSIMMEPHbLIM MOSTOXUTENBHO 3apsXKEHHbIM YacTuLaMm.

B cpaBHuTEnbHO GefHbiX NecyaHbiX M KaMEHUCTbIX MOYBax BeNiMka ONacHOCTb
BbIMbIBaHUS HUTPATOB. PasBuTas KopHeBas cCUCTEMa B FIECHbIX 3KOCUCTEMAaXx CIYXUT
00bIYHO 3PPEKTMBHBIM NPENSATCTBMEM ANS1 BbiMblBAHUS HUTPATOB M3 Mo4Bbl. [loTeps
asoTa U3 cpegHe-3penoro 1 3pernoro feca ¢ pa3BnTon KOPHEBOW CUCTEMOM U BblIPOCLLENO
6e3 BHeceHMs MMHeparnbHbIX yoobpeHun cocTaBnseT NUWb OMH-OBA Kurorpamma Ha
rektap B rog. B 6egHbIx a30ToM noyBax NpAMON KOHKYPEHT BbIMbIBaHUS — BCacblBaHWE
yCBaMBaeMOro a3oTa KoOpHAMK pacTeHuin. [na 6onbwmnHcTBa Tepputopuin CkaHanHaBum
n Cesepo-3anagHon Poccuu BbiMbIBaHME a30Ta He SABMSETCS ONaCHOCTLIO AN 3pesibiX
N cpeaHe-3penbiX NecoB; HO YCUIEHMEe NpUTOKa a3oTa u3-3a 3arpsasHeHust atMocdepbl
oKcugamu asoTa U 3aKkucrieHuMe MNoYB  yxKe NPUBENN K YCUMEHUIO BbIMbIBaHWUS as3oTa B
Hanbonee HXHbIX panoHax Lseunn oo nATM-gecaTy kunorpaMmoB Ha rektap B rog. C
OPYron CTOPOHbI, @30T B 3TUX panoHax He sBnseTcd, No-BMauMoMy, dakTopoM, OrpaHu-
YMBAKOLLMM POCT pacTEHUN.

YcuneHHoe ucnonb3oBaHne 6GUO3HEepreTMkM MoXeT Oka3aTb BecbMa CUIlbHOe
BO34eNCTBME Ha KpyroobopoT a3oTa B npupoae. CxuraHme B Tennoarperatax cpegHemn m
Masion MOLHOCTK ByaeT NpoMCXOoauTb NPU CPaBHUTENbHO HU3KUX TemnepaTypax (Huxe
900 °), yto GyaeT cBA3aHO C MeHee UHTEHCUBHbIM OBpa3oBaHMEM OKCMAOB a3oTa no
CpaBHEHMIO CO CXXUraHUEM NCKOMAeMbIX TOMMAMB. OTOT 3PMEKT NPaKTUYECKM OAHO3HAYHO
NOMNOXUTENEH, yYNTbIBas HEraTMBHOE BO3AENCTBME OKCUAOB a30Ta Ha 300POBbE MoAeN.

BaxxHenwmm aktopom B BO3L4ENCTBUM HA BanaHC a3oTa OKa3biBaeTCH, KOHEYHO
Xe, opraHmMsaums BbipawmBaHis n cbopa aHepreTmyecknx KynbTyp. Beipybka n nogro-
TOBKa MO4YBblI K HOBOW NOCagKe NpuBOAAT K MPUHUUNUANBHOMY M3MEHEHUIO CUTyaLuMu.
BepxHun cnon noyBbl OKasbiBAaeTCA HapyLUEHHbIM; yCUNMBaeTCcsi LOCTYMN KUCropoaa,
CHWXXaeTCs 3alumTa OT BbIMbIBAHUS; YacTO BO3pacTaeT BNaXXHOCTb. Pe3ynbTatom cTaHo-
BUTCH YCKOpPEeHHas amMOoHuUdUKauna n HUTpudmnkaums. B obblYHbIX yCrioBusaX onasLlias
XBOSi U MENKNEe BETKM aMMOHUMUUMPYIOTCS NPUMEPHO 3a MNonroga, C rnocregyroLen
HUTpUdMKaunen B TedeHne nonytopa-asyx net. B noyse, paspbixneHHOW nocne Bblpy6-
KW, 3TU npouecchbl NpoTekatT bbicTpee. Kpome TOro, UHTEHCUUUNPYETCS POCT HUTPU-
duumpyomnx 6akTepuin.

OO6bIYHbIM pe3ynbTaTOM CTaHOBUTCS NOBbILLEHNE TemnepaTypbl NoYBbl U pH B Te-
YeHue nepBbiX MecsaueB. YaaneHue 6onbworo ob6béma buomacchl NPUBOANUT U K YMEHb-
LLEHNIO BO3MOXHOCTEN 9KOCUCTEMBI K YAEpKaHUIO a3oTa B noyse. banaHc KaTMOHOB Me-
TannoB HapyllaeTcsa 3a CYET yaaneHusa AepeBbeB (COK pacTeHUN SBNAETCA pacTBOPOM
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conemn), ryMyc aMMOHUMULMPYETCS U 3aTEM OKUCNSAETCS, YTO NPUBOAUT Ha crneaylwemM
aTane K 3aKMCreHuo NoYBbl U YCKOPEHHOMY BbiMbIBaHWIO a30Ta. B TeyeHne nepsbIx ve-
ThIPEX-NATU NeT nocrne pybkn noTeps asoTa COCTaBnseT OT NATUM A0 OECATU Kunorpam-
MOB C rektapa B rog.

PacwwnpeHHoe ncnonb3oBaHne buotonnuea notpebyeT 6onee MHTEHCMBHOIO Be-
AEeHns necHoro xo3ssncTea. [poBeaeHne BbIpybOK HYXHO OyaeT covetaTb C YETKO nna-
Hupyemon paboTon no BoccTaHoBrieHMo feca. OgHUM U3 pasyMHbIX NyTen peLLeHus
BO3HMKaOWMX nNpobnem MoxeT ObiTb NpakTukyemoe B LlBeumn octaeneHue BeTBen U
XBOW, a Takke nHen (KOPHEBOW CUCTEMbI) NO BO3MOXHOCTM Ha MecTe pybok Ans noa-
AepXaHust a3oTHoro 6anaHca. bonblwoe BHMMaHWe JOMKHO ObiTb yAeneHO BbipaluvBa-
HUIO BbiCTpopacTyLwmnx BoraTbiX 3HEPrnen CopToB AEPEBLEB U KyCTapHUKa — 3HepreTu-
yeckoro neca. OHM NO3BONAT ObICTpEee BOCCTaHaBNMBaTb PaBHOBECWE B HAKOMMEHUU U
pacxofoBaHUKM ycBamBaemoro asota. Heobxoammo OyadeTt Takke BO3BpallaTb B MOYBY
KaTWUOHbI LLEMOYHbIX U LWENOYHO-3eMENbHbIX METanmnoB (4epe3 BO3BpaT 30Sbl), a BO3-
MOXXHO 1 BHOCUTb JOMNOMHUTENbHbIE YA0OPEHUS.

Bo3BpaT 30ABI B IPHPOAY KaK METOZA CHHXXEHHSI BAHAHHS
Ha OKPYKAIOLILYIO CpeAy IIPH HCIOAB30BAaHHH OHOTOIAHBA

lMpu4uHbl Heo6xodumocmu eo3epama 30Jibl 8 no4sy. Jltobble BNUObLI cbopa
bnomaccbl M BbIBOA4 €€ M3 neca npuBoAAT K OOEOHEHMI0 M MOHMKEHUK KUCIOTHO-
OydepHbIX CBOMCTB NOYBbLI B fiecy. KoHueHTpaunsa nonesHbiX MMKPOIIEMEHTOB BbILLIE B
KpOHE M BeTKax, NO3TOMY yAaneHue He TOMbKO CTBOJSIOB, HO M BCEX APEBECHbLIX OCTaT-
KOB, BKNHOYas BETKM WU KPOHY, NPUBOAUT K 3aKUCMEHUIO MOYBbLI M NOTEPE NMUTATENbHbIX
BELLECTB B NnecHon no4yse 6oree 4em B Tpu pasa.

[ns yctonumBoro pasButmus BMO3HEPreTUKM U UCMONb30BaHUS fleca Kak UCTOYHU-
Ka TennoTbl U 3Heprum HeobxoaMMO npaBubHOE FECOBOACTBO, MpegycmaTpusaroLlee
CTabunbHOCTb 9KOCUCTEMBbI JleCa U COXPaAHHOCTb MOME3HbIX M NMUTaATEmNbHbIX CBOWCTB
necHou 3emnn. OgHMM 13 peLLeHnin 3TUX Npobnem saBnseTca Bo3BpaT 3051bl B NOYBY fe-
ca. Ecnu nocmoTpeTb Ha cocTaB 305bl, MOy4aeMon Npu CXUraHM ApEBECKHBI, TO MOX-
HO cpasy yBMAETb, YTO OHa Borata MUKPO3fieMeHTaMn U NuTaTeSibHbIMU BELLleCTBaMU, a
TaKkKe CooepPXUT CONnn, NogAepPKUBaKLLME KACITOTHO-OCHOBHOM 6anaHc no4sbi.

[lpeBecHasi 3ora B OCHOBHOM COCTOMT U3 HEOpraHM4ecknx KOMMOHEHTOB ApeBe-
cuHbl (Tabn. 20). TUnNuyHble 3NEMEHTLI, BXOAALWME B €€ COCTaB — KPEMHUWN, KanbUWW,
Kanun, gocdop, MapraHeu, xeneso, UMHK, HaTpun n 6op. Hanbonee pacnpocTpaHEH-
HbI KOMMOHEHT 30J1bl OT APEBECHOIO TOMMAMBA — KanbLUM.

Tabnuya 20
CodeprxkaHue OCHOBHbIX 3/1IeMeHMo8 8 OpesecHoU 30751e
HdpeBecHoe TO- OCHOBHbIe 3NeMeHTbI B CYXOM ocTaTtke 301bl, %
nnmBo Ca Na Al Fe Ti Mg K Si S P
Wena 24,0 | 0,16 | 2,70 | 1,50 [0,034| 3,20 | 100 | 11,0 | 065 | 21

(cocHa, cTBON)
Wena (apesec- | 1 4 | o6 | 250 | 2,60 |0.300| 2,40 | 69 | 180 | 065 | 1.4
Hble 0TX0Abl)

Onunkn (cocha)| 29,9 | 0,20 | 1,06 | 1.29 |0,070| 7,12 | 10,2 | 3,9 | 0,78 | 2,29
Enb (kopa) | 28,0 | 0,28 | 0,57 | 0,10 |0,021] 3,10 | 6,3 | 0,7 | 0,39 | 1,8
CocHa (kopa) | 29,0 | 0,37 | 2,80 | 0,21 |0,046] 270 | 6,3 | 0,6 | 0,82 | 2,1
VBa (canmkc) | 22.0 | 0,20 | 0,16 | 0,13 |<0,01| 3,10 | 22,0 | 0,02 | 1,20 | 5,0

B ocHOBHOM MeTannbl U HEMeTannbl NPUCYTCTBYIOT B 30/1€ B BMAE OKCWMAOB, MO-
3TOMY 3051a OT APEBECUHbI AOCTAaTOYHO LWenovHas U umeeT pH okono 12, 4to B CBOMO
ouyepesb, CnocoBCTBYET CHUKEHMIO KUCIOTHOCTU Npu €€ BHeceHun B noysy. CylecTBy-

178



€T pa3HuLa B cocTaBe 305bl OT CXKUraHUSA pasHbiX NOPOA AepeBbeB, pa3HbIX YacTen ae-
peBa. Tak, Hanpumep, 3051a OT CTBOSIOBOM YacTu gepeBa bonee 6orata HaTpuem n mar-
HMeM, a 305a OT KOpbl COAEPXKUT Bonblue KpemHus. 13-3a BbICOKOro coaepxaHusa B ape-
BECHOWN 3051€ MMHEPASIOB U MUKPO3IEMEHTOB, HEOOXOAMMbLIX ANsi noadepXaHnsa n obo-
ralieHns nMTaTenbHOCTM NoYB, LenecoobpasHo Bo3BpalleHue 305bl 00paTHO B €CTeCT-
BEHHbIV LMK NPUpoabl.

Heobxoaumo nmeTb B BUAY, YTO COCTaB 30/bl CYLLECTBEHHO pa3nMyaeTcs 1 B 3a-
BMCMMOCTM OT MecCTa €€ oTaerneHns B npouecce cxuranusa (tabn. 21). 3ona, octarowas-
Csl NpU NPOBEAEHMM NMpoLIecca CXKUraHnsa B npegenax Tonku — HeneTy4vas 3ona, okasbl-
BaeTcs 6onee GoraTton OCHOBHbIMW KOMMOHEHTaMu 1 bonee wenoyHon. Jletyyasa dpak-
uus, caxka, boraye MMKPOINEMEHTAMUN U TXKENBIMU MeTannamMmm n UMeeT MeHee LLenoY-
HYHO peakumio.

Tabnuya 21
CodeprxaHue msKEnbIX Memarisios 8 30/1€ U caXe Om CXXuaaHUsl 8 KUMsiuem Crioe
CopepxaHue, Mr/kr

dnement HeneTty4as 3ona JleTy4yasn 3ona, caxa
MbIwbsK (As) 0,2-3,0 1,0-60,0
Kagmun (Cd) 0,4-.0,7 6,0 — 40,0
Kob6anbT (Co) 01-7,0 3,0 —200,0
Xpom (Cr) 0,0 — 60 40,0 — 250,0
Meab (Cu) 15 - 300 200,0
PT1ytb (HQ) 0,1-04 0,1-1,0
Mapraney (Mn) 2500,0 — 5500,0 6000,0 — 9000,0
Hukenb (Ni) 40,0 — 250,0 20,0 - 100,0
CeuHel (Pb) 15,0-60,0 40,0 — 1000,0
CeneH (Se) — 50-15,0
Banagun (V) 10,0 -120,0 20,0 - 30,0
LinHk (Zn) 15,0 — 1000,0 40,0 — 700

MNMymu ymunu3ayuu 3onbi. B lseunn n OnHnaHgmm gpesecHasi 3ona, UCnosb-
3yemas ons ygobpeHus neca, COCTOMT B OCHOBHOM M3 NeTyunx ppakunmn n caxm, obpa-
3YIOLNXCA B TOMNKaxX Npu CXUraHum gpeBecHoro Tonnuea. [Jeno B ToM, YTO 0OBLEM neTy-
4nx opakuMin Npu 3TOM HAMHOro NpeBbILAeT 0ObEM HeneTyyYen 30rbl, KOTopasa K TOMY
e KpynHo3epHuCTa u TpygHa B obpalteHun. Kpome Toro MHorme BpeaHble KOMMOHEHTHI,
Kakue mornu ObITb B ApeBECUHE, oceaaloT B TOMKe BMECTE C 305101, NO3TOMY npeasapu-
TenbHasi OdUCTKa 30Mbl OT BpegHbIX NpUMecen MOXET MPUBECTU K 9KOHOMUYECKUM 3a-
Tpatam HaMHoro 6onbwnM, 4Yem 06bLEM uncTomr 305bl. Takum obpasom, Hambonee npo-
CTbIM 1 feleBbliM cnocobom Bo3BpaTa 30s1bl B NMPUPOAY CNYXUT BO3BpaT NeTyyunx dpak-
Lunn, cobmpaeMbix B 3010yNOBUTENSX.

Ucnonb3oeaHue 30sbI 8 Ka4yecmee y0obpeHuUsi Osisi JIeCHbIX noye. [onoxu-
TenbHbIN 3PPEKT OT yaobpeHus peBECHON 30510/ Ha POCT COCHbI Ha TopdsiHbIX Bora-
TbIX @30TOM Mo4YBax OblsT OTMEYEH YyXe B paHHUX UccrnegoBaHUsaX, NpoBedeHHbIX PUH-
ckum NHctutytom Uccneposanus Jleca B 1930 rogax. [NonoxuTenbHble XxapakTepucTukm
30Ibl Kak yaobpeHns oCHOBaHbI rnaBHbIM 06pa3oM Ha cogepxaHum B Hen chocdopa, Ka-
nmna n 6opa. 3ona He yBennuMBaeT pocTa AepeBbEB Ha KAMEHMCTOM NOYBE, TaK Kak 3ona
He CoAepXuUT a3oTa, KOTOPOro He XBaTaeT B 3TUX MoYBax M KOTOPbIA B 3TOM Criy4yae SB-
ngeTcsa orpaHUyYMTerNbHbIM (PakTOPOM pocTa.

HecmoTpss Ha nonoXxutenbHbln 3addeKT Ha TOpdSHbIX NOYBax, WUCMNOMb30BaHUE
3051bl OCTaBaNoOCh Ha AKCNepUMeHTanbHOM ypoBHe. MeToamkun o6paboTkm 305kl He Bbinn
ewé paspaboTtaHbl, U 4OCTYMHA ANSA UCMONb30BaHMA Oblna Nub cyxas 3ora B BUAe Mbl-
nn. Mo cpaBHEHMIO C UCKYCCTBEHHbIMU yAOBpEeHnamMn Heobxoanmo 6bifio BHOCUTL 3Ha-
4nTenbHO BonbLuee KONMYEeCTBO 30f1bl, YTOObI NONYYNTb 3HAYMTESbHOE BO3AENCTBME Ha
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CKOPOCTb POCTa, (OT YeTbIpEX A0 NATM TOHH APEBECHOW 30Sbl HA rekTap Mo CPaBHEHMUIO C
npumepHOo 0,5 T NCKYCCTBEHHbIX yoobpeHunn).

AddekT nuTaTenbHbIX BeLecTB 305bl anntcs obbidHo 30—40 net. BosgewncTteune
nMTaTenbHbIX KOMMOHEHTOB MCKYCCTBEHHbIX yaobpeHun (doccopa n kanusl) B aHano-
MMYHbIX YCNOBUSIX MPOAOIKAETCA NO pa3nuyHbiM oueHkam 15-25 net. [lpeBecHas 3ona
COOEPXMUT BCE HEOOXOOAUMbBIE INIEMEHTBI (3a UCKITHOYEHMEM a30Ta) B NpaBUIIbHOM COOT-
HOLeHnn, HeobxogMMoMm Onsi pocTa AepeBbeB. Kpome Toro, ApeBecHas 3o5ia CnyxuT
yaobpeHnem, cTabmnuampyowmnm 340poBbe pacTeHUn: Npyu yaobpeHnn apeBecHOn 30-
1OV pasnuunsi B pOCTe OTAENbHbIX AEPEBLEB, Bbl3blBAEMbIE PA3NNYHON AOCTYMNHOCTLIO
nMMTaTeNbHbIX BELLECTB, 3HAYNTENBHO COKpaLLanucb Ha TOPMSHBLIX U TBEPABIX NOYBAX.

PesynbTatbl nepBbix MNOMbITOK yAOOPEHUs 30M0M Ha OCYLUEHHbIX TOpdsHUKaX,
npoBeaéHHbIX B 1930 roagpbl, nokasanu ynyyleHHbIN pOCT OepPeBbEB N YrnyylleHne Hop-
MarnbHOro BOCCTaAHOBMEHUSA OPEBECHbIX Mopon. AT paHHMEe uccnegoBaHWsa Mnokasanu
TakkKe pOCT aKTUBHOCTU MUKPOOPraHNM3MOB B MOBEPXHOCTHbLIX CNOAX TOPSHUCTBIX NOYB
noa aencrtemem ynobpeHunsa sonon. bonee nosgHue paboTbl NoATBEPAUNM 3TN Habnto-
AEHNS N NoKasanu, YTO OTMEYEHHbIN 3hekT AoNroBpeMeHHbIN. PocT cocHbl (Pinus syl-
vestris), HanpumMmep, 3Ha4YNTESNbHO BO3POC Ha TOPPSAHUCTLIX NOYBAxX C coaepXaHnem aso-
Ta 1,5-2,5% cyxoro BewecTtBa. Ha nousax c cogepxaHnem asota MeEHee OAHOro npo-
LileHTa yCKOpeHne pocTta bb1s10 He3HAYUTENBbHbIM.

OhbekT oT yaobpeHnsa 30M0M NposBNAeTca MeaneHHee, YeM BO3OEeNCTBUE UC-
KYCCTBEHHbIX KanMnHO-pOCHOPHbIX YA0OpEeHU, HO Yepes AeCATb NET pesdynbTaT BHeCe-
HWS 30Mbl OKa3bIBarnCAa He XyXe, a BO MHOIMX Cry4dasax fny4lle npyv 3KBUBaNeHTHOM 00b-
émMe yaobpeHuin. BakHO OTMETUTb, YTO fneca, BblpOCLUME Ha TOPMPAHUCTBLIX NO4YBax, He
cTpaganu OT HapyLeHWn pocTa U3-3a OTCYTCTBUS MUKpO3anemeHToB. bonee toro, Tam,
roe Takme HapylweHus Habnioganucb Ao Havana yaobpeHust 3050n, oHn Obinn Npeoao-
neHbl B KOPOTKME CPOKN. DdeKT yaobpeHusa 30n0om nNposBnsnca Ha GoraTbix a3oToMm
TOopsHMCTBIX NoyBax B TedeHne 30-50 net, obecnevnBas ONOMHUTESbHbLIN NPUPOCT B
3 - 4 M*B roa. Ecnn Konu4ecTBo BHOCKUMO 30Mbl BbINIO MEHEE ABYX TOHH Ha rekTap, Hu-
Kakoro 3ameTHoro adppekra ynyyeHumst pocta 3ameyeHo He bbiso.

doccop 3a4acTyo ABMSETCA BaXKHENLUMM OrpaHUYMBalOLUM MUTATESNbHBIM KOM-
MOHEHTOM B TOP(SHUCTLIX NoyBax. [Mo3aToMy A03MPOBKY 305bl ANs yaobpeHnsa Heobxo-
ANMO NPOBOANTb Ha OCHOBE cofepaHus B Hel dpoccopa. Ecnu ynobpeHne BHOCUTCS B
COOTBETCTBUN C PEKOMEHOOBAHHOW O4HOPa30BOM [03MpoBkon (45 kr/ra docdopa), Ko-
NINYECTBO BHOCMMOW 30S1bl MOXET CYLLECTBEHHO PasHUTLCA B 3aBUCMMOCTU OT €€ Kade-
ctBa. 1o gaHHbIM aHanu3a 305bl, cpeaHee copepxaHue docdopa CocTaBnseT YyTb
MeHbLUe OoAHOro npoueHTa (8,1 r/kr) n MMHUManbHaa 403MpPOBKa 305bl HE AOSMKHA ObITh
MeHee nATU T/ra. Hy)KHO Takke OTMEeTUTb, YTO 06paboTka U XpaHeHWe 305bl BAUSAIOT Ha
coaepXaHne nuTaTenbHbIX BELLECTB: YBMaXHEHWE U XpaHEeHWe Ha OTKPbITOM BO3A4yXe
CoOnpsiKeHbl C NOTEPEN NOMNE3HbIX KOMMNOHEHTOB.

YpobpeHne 30101 He NMpUBENO K YCKOPEHUIO POCTa AEPEBLEB HA KaMEHMUCTbIX
noyBax, TaK KaK 305ia He COAEPXUT a30Ta, ONpeaenstLero CKOpoCcTb pocTta B 3TUX YC-
nosuax. B HekoTopbIx criydasax Habnoganocb gaxe HeKoTopoe 3ameaneHue. Yaobpe-
HWEe 30510M MMEeET CUMbHbIN NofLenaymBarowmnim agdeKT: OHO NPUBOANUT K YBENNYEHUNIO
pH n yBenuuuBaeT coaepxxaHve B MOYBE NuUTaTeNbHbIX BewecTB (docdopa, Kanus,
MUKPO3IEMEHTOB) KaK B TOP(PSHUCTLIX, TaK U B KAMEHUCTbIX NoYBax. B pesynbTarte yBe-
nMynBaeTca MUKPOBHasa aKTUBHOCTb U YCKOPSETCA pasfioXXeHne opraHMYecKknx OCTaTKOB.
B kameHMCTbIX MoyYBax BHECEHWE 30fbl MOXET MOMOYb KOMMEHCaUUW yaaneHust nuta-
TenbHbIX BELWECTB B pe3ynbTaTte BblpyOkM, NPensTCTBOBATb BblllenavyMBaHUIO U 3aKnC-
neHunto nNoyB. BHeceHne 30mbl MOXET, Taknm 06pa3om, gaBaTb NONOXUTENbHbLIA 3dEKT
Aaxe npu OTCYTCTBMMN YCKOPEHUS NpUpocTa 06bEMOB.

Mpn cxuraHum OpeBecHOro TonnmMBa TAXENble MeTannbl cobupatotes B 3one. Hau-
bornee onacHbIM U3 HMX 0BbIMHO paccMmaTtpuBaeTcst kKagMui. MNMpoBeAEHHbIE A0 HACTOSLLENO
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BPEMEHM 1CCreoBaHMs Nokasanu, ogHaKo, YTO BHECEHUE 30Sbl HE MPUBOAMT K NPEBbILLE-
HUIO NpeaenbHO AONYCTUMbIX KOHUEHTpauui B arogax. [axe BblllenadvBaHue B NoYBy U
noa3emHble Boabl 00bIMHO HE3HaunTenbHO. [py ncnonbL3oBaHUK 3051bl B KaYecTBe yaobpe-
HUSI BaXKHO 3apaHee 3HaTb €€ COCTaB, YTOObl He AOMYCTUTb NPEBbILLIEHUS HOPM MO coaep-
XaHuno Tspkenbix MeTannos. LUnpokomacwutabHoe ucnonb3oBaHWe 305bl Kak yaobpeHus
TpebyeT 6onee TWATENBHOIO N3YYEHUS €€ SKONOrMYECKNX 3PGEKTOB.

B HacTosilee BpeMsA He umeeTcsi AOCTOBEPHbIX METOOO0B ANS XapaKTepUCTUKM
305bl B OTHOLLEHMM CKOPOCTU €€ pacTBOpeHus B noyse. OgHUM U3 NyTen xapaktepusa-
unm obpaboTaHHOW 305bl (FPaHyNMPOBaHHOW UNU TabneTUPOBAHHOW) CRYXUT namepe-
HMe NPOBOAUMOCTM B BOAHbIX AKCTPaKTax COrMacHO MeTOAMKE, ONMUCaHHOW Hmxe. JTO
AaéT npencraBrieHne 0 CYMMapHOM coAepXaHun conen n BO3MOXHOM HENocpenCTBEH-
HOM puUCKe AN1s pacTUTENbHOCTU, B 0OCOBEHHOCTN MXOB U NNLLIANHUKOB.

TexHoso2uu o6pabomku 30s1bi. TpaHCNOPT CbiNy4yen 305bl TpebyeT NnepeBo3ku
Bonblmx 06BLEMOB, pa3HOCUT rpsA3b, a pacnpegeneHne e€ o4YeHb TPyaHO NpoBOAUTH
paBHOMepHO. Bonee Toro, NOpPOLOK 30Mbl padbefaeT MeTannnyeckme getanum M OYeHb
BpeaeH ans 3goposbs. Llenb 06paboTkm — kKoMNakTMpoBaHue Unu rpaHynupoBaHme 30-
nbl, 4TObbl M3bEeXaTb Npobnem, CBA3aHHbLIX C MNEPEeBO3KOM W pacnpocTpaHeHnem. B
LLiBeunn akTMBHbIE MCCreaoBaHUsA B 3Ton obnacTtn Hayanucb yxxe B Havane 1990 rogos,
a ux pesynbTaTbl MHMUMMPOBANU AarnbHenwmne nccnegosaHms B GunnaHamm. OgHa un3
BO3MOXHbIX CXeM Anda nepepaboTku 30Mbl U OPYrMx OTXOAOB FIECHOW WUHAYCTpUWU npen-
cTaBrneHa Ha pucyHke 90. %

Ouucmrka

TOAIIHBO CXHI'AHHE )
J‘L — CMOUYHbLX 600
4y 3 g
mcmoii 3ené- V
30AA
HO20 wénora -~ BHOIIIAAM
5 g 0
ITPOMbBIBEA COPmuPOG’Ca 30nbL L = OCVYIIIKA

l KpynHote

<3 Menxue
IITEAOK “acmuyoe uamuyst le

Adpyeue
omxoduL
Cmpoimamepuanst orte.
— auis
P % Hobaerxa
{ ; yoobpenus
Y&oﬁpeuua

Puc. 90 — Obpabomka omxodo8 f1iecHoU rnpoMbIWIEHHOCMU
019 nony4eHusi yoobpeHud

[1Be KpynHenwmne komnaHmm B GUHNAHOUN YXKE aKTUBHO WUCMONb3YHT rpaHynmpo-
BaHWe Ha 6apabaHHOM n guckoBom obopypoBaHuun. B LLUBeunn 6bino npeanoxeHo uc-
Nonb30BaTh NPOLIECCHI CAMOOTBEPXKAEHMUS, B YHAaCTHOCTU B ByMaKHOM Npomn3BOACTBE.

Mo nccnegosaHmsam B QUHNASHAUN NPeafioXKeHOo rpaHynMpoBaHue 305bl ¢ gobas-
KoM Buolinama, Kak pelueHne npobnem ytmnuaaumm AByX rMaBHbIX TUMOB OTXO40B B Oy-
MaXXHOW MHAOYCTPUKN. BbINn Takke n3yyeHbl pasfiMyHble MeToabl Krnaccudukaumm 30nbl C
LEenbio YMEHbLUEHMSI COAEPXKAHUSA TXKEMbBIX MeTansnoB B nepepabaTbiBAeMOM MPOAYKTE.
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CmaumBaHue yBenuuuBaeT copepxaHue Boabl B 3one. CamooTBepXaEHHas 3ona Cco-
aepxnt (B %) 20 — 30 Boabl, B 06paboTtaHHOM winame coxpaHseTtca 40 — 50 u Tonbko 12
B rpaHynax. 3onbHble NpoayKTbl, 06paboTaHHbIE MO Pa3HON TEXHOMOrMK, pasnuMyarTcs
MO MHOTMM XapaKTepuUCTUKaM.

CamoomeepxdeHue. Ha psage 3aBogoB PuHnaHaum wn  LBeumn camoorT-
BEPXXAEHME XOPOLWO 3apekoMeHaoBarno cebs kak Hegoporon metToa nepepaboTkn 301bl.
B atom meToge 3ony cmauusatoT Bogon (0o 30—40 %) n 3aTem OCTaBMAT HA XpaHeHue
ANa OTBEPXAEHUs. YBRaXHeHne Npou3BOAUTCA B LUHEKOBOM YBraxHutene. B 3aBucu-
MOCTK OT TemnepaTypbl OTBepXXaeHue 3aHuMaeT oT 7 go 14 gHen. MNepen pacnpocTpa-
HEeHMeM B fnecy 305y NpocMaTpuBaloT U pa3buealoT Hanbornee KpynHble Kyckn. Pasmep
YacTuy, MOXET BapbMpOBaTbCA OT MbIM OO KYCKOB B HECKONbKO CaHTMMeTpoB. [1noT-
HOCTb CaMOOTBEPKAEHHOI 30Mbl B Npeaenax 700—-800 kr/M>, a BNaxHOCTb okono 25 %.
CamooTBepXaéHHasi 3ona Bcerga CoaepXmMT HEKOTOPOE KOMMYECTBO MNbINK, Tak YTO npe-
040neTb NocTaBneHHble NPo6eMbl 3TUM METOLOM MOMHOCTBIO HE yAaeTCs.

B nabopatopHbix Tectax npu BHeceHun 34-35% Bnarn npouecc oTBepKaeHus
NPOXOANT 3HAYMTENbHO ObICTpee 1 3aBepLuaeTcd 3a ABa-Tpy gHA. [Npyn BHECEHUN Takoro
KOnMyecTBa BOAbl MEHbLUE OKa3blBaeTCcA M pakums nbinu. vapataums 30Mbl — 3K30-
TEPMUYECKUI MPOLIECC, NOITOMY MOXET NPOBOAUTLCA KPYrnoroauMyHo. TemnepaTypa B
3one, nonueaemMomn n3 opcyHoK, MoxeT nogHumatbca go 80—-100 °C.

lMpoBenéHHble B LlBeuuun uccrnegoBaHWa nokasanu, YTO CaMOOTBEPXKOAEHHAS U
pasmosnoTas 30fa BeCbMa XOpOoLWo pacTBOpMMa, YTO NoaTBepX4anochb BbICOKOW MPOBO-
ANMOCTbIO U yBennyeHHon KoHueHTpaumen Na, K, Ca n SO, Ha rnybuHe okono 50 cwm.
Tsokénble MeTannbl He BblAENANUCb B NoA3eMHble BOAbI Aaxe Npu OO3VMPOBKE TakoW
CUNbHO pacTBOpMMON 30Mnbl A0 9 T/ra. Heckonbko yBenMYeHHbIM OKa3blBarnocb TOSbKO
BblAEeNeHHOe KONMUYeCTBO KaaMus, YTO crnefyeTt y4uTbiBaTb B NPUMEHEHUU 3TOro npo-
aykta. [NpumeHeHne 30mbl (3 T/ra) COBMECTHO C as3oTHbIMM yaobpeHusmu (150 «kr/ra)
NPMBOAMIMO K HEKOTOPOMY YBESIMYEHUIO KONMYECTB aMMmaka npu ctabuneHom pH. BHe-
CeHMe TOMbKO a30THbIX YA0OOPEeHNn B Te e NoYBbl ObINO0 COMPSKEHO C YBENUYEHNEM K-
cnoTHocT. CTOMMOCTb OTBEPXKAEHHOW 3051bl C YY4ETOM MHBECTULMIA B 0BOpyaoOBaHUE 1
opraHmM3aumio CocTaBnsana okono 2,5 eBpo 3a TOHHY.

I'paHynupoeaHue. YunTbiBas npobrieMbl NOrUCTUKMA NPU MCNOSb30BaHUK yao6-
peHui, Hanbornee ygadHbIn nogxon B obpaboTke 30mbl Gbin 661 MeTOA, Aatolwmi Npo-
AYKT, MaKCUMaribHO CXOXWUW C UCKYCCTBEHHbIMU yaobpeHnsamun. [paHynupoBaHue peLun-
no Obl NpakTU4eckn Bce MNpobriemMbl UCMOSMb30BaHUA CbinyyYen 3onbl. Beuay Gonbluen
nnoTtHocTn (900—1100 Kr/M°) yMeHbLWMANCH Bbl yAenbHble pacxodbl Ha TpaHcnopT. Ko-
NINYECTBO Mbif B rPaHyNMPOBaHHOM 3051€ O4YeHb Mano, 4To obneryaeTt e€ mMcnonb3oBa-
HWe. HamHoro nerdye n Jo3npoBaTtb, U pacnpoCTPaHATb rPaHyMPOBaHHYHO 3011y.

paHynnpoBaHHasa 30fa roMoreHHee Mo pasmMepy, YTo nNpegoxpaHsieT Ao3aTopbl
OT 4YacCTblX OCTAHOBOK AN YMCTKM, €€ nerdye pacnpocTpaHAaTb Ha OonblUyo nnowaib.
Arperatbl 4nsa rpaHynupoBaHust 6a3upytoTcs Ha ob6opyaoBaHUKM, NpegHasHa4YeHHOM Ars
rpaHynupoBaHnsa 6eToHa, npucnocobneHHoM nog cneuudunyeckne s3agadm obpaboTkm
3onbl. B npouecce rpaHynupoBaHusi B3BELUEHHbIE B ONpeaeniéHHOM KONMYecTBe cyxas
30na 1 BoAa CMeLUMBalOTCH B BeToHOMellanke n 3aTemM NogarTCs Ha HaKIOHHYKO Bpa-
Lwarowyocsa nnatdopmy gnameTpomM OKono Tpéx MeTpoB. B npouecce obpaboTkm cmech
npeBpawlaetcsa B rpaHynbl. CogepxaHue Bnarm B HuX okorno 12 %. Paamep yactuy npum
Takon obpaboTke MoxeT 6bITb pasHbiM. HyXHO npocevBaTb MPOAYKT M BO3BpallaTb
Mernkue rpaHynbl obpaTHO B npouecc, a KpynHble — pa3busatb. Berneactemne Gonbluen
CTOMMOCTMN 0B0OpYyAOBaHUS N MeHblUero ob6béma Npoms3BoACTBa, LieHa rpaHynMpoBaHHON
3051bl HAMHOTO BbIlWe — okono 20 eBpo 3a TOHHY. [ina rpaHynupoBaHus 6bino onpobosa-
HO 1 BanbLeBaHue (TabnetuposaHue). [Npun BanbLeBaHUK rfaBHas CNOXHOCTb COCTOUT B
YBNa)XHEHUU 305bl, @ BAAXXHOCTb rOTOBOro NPoAyKTa o4YeHb Hu3ka (okono 5 %). Ctou-
MOCTb TabneTMpoBaHHOro NPoAyKTa NPUMEPHO 17 eBpO 3a TOHHY.
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TabneTnpoBaHHada 30Ma PacTBOPSETCS CPaBHUTENBHO MEANEHHO, YTO NPUBOAUT K
Bbonee mMeaneHHOMy BblAENEHUIO NUTaTeNbHbIX BelwecTB. C Apyron CTOpPOHbI, TabneTtu-
poBaHWe cMmsr4aet pH-WoK Npy BHECEHUN 305bl U MOXET MNOMOXUTENBHO BNUATL Ha CO-
AepXaHve B NoyBe TSXKEMbIX MeTannoB. BaxHbiM CBOMCTBOM TabneTok CRYXUT UX Me-
XaHn4yeckasi MPOYHOCTb — 0SS NbIN B HAX HE3HAYUTENbHA.

IpaHynupoeaHue ¢ 6uownamom. [NponsBoacTBo Gymarn cBsidaHo ¢ obpaso-
BaHMeM OonbLUIOro KonmuyecTBa XuMAKoro Guownama, Tpedywouwlero ytunusaumn. buo-
wnam 6oraTt a3oToMm 1 pocopom, YTO AenaeT ero NPUMeHeHNe B Ka4yecTBe CBA3bIBAIO-
LLEero 1 YBIIAXHAOLWEro KOMMOHEHTa AN 30MbHbIX FpaHynl OYeHb npuBreKaTenbHbIM.
Hanbonee ygadHbiM ob6opygoBaHMeM ANA NOMyYeHUS TakUx rpaHyn cryxaTt 6eToHome-
wankn. OBbIYHO KonM4yecTBO Buowwnama coctasnseT okono 60 %. MpaHynbl Npu 3TOM
MOKPbITbI 305101 U CHapPY>XN 3aTBEPAEBAIOT, COXPAHAS NMPU 3TOM BbICOKYHO BIIaXXHOCTb.

CTOMMOCTb NOSTy4EHHbIX 3TUM CNOCOBOM rpaHyn Heckonbko Bbiwe, 18,5-20,0 es-
PO 3a TOHHY, HO KOMMEHCMPYETCHA 3TO 3a CYET MX 3HAUYNTENbHO Bonee BbICOKON LieHHO-
CTN Kak ynobpeHusi. OCobeHHO 3HauMTeNbHbIM OKa3blBaeTCs X OENCTBUE HA YCKOPEHUE
pocTa 6epesbl.

3akKoHoZaTeAbBHASI H HOPMAaTHBHO-IIpaBOBasi 0asza GHOSHGPPeTHKH

Bo MHormx ctpaHax npuHATBHI Mepbl 3akoHodaTeNnbHOro obecneyeHns pasBuUTUS
OMO3HEepreTUKN; N ATOT pasges NOCBALWEH MMEHHO aHanuay 3akoHoAaTeNbHO-NPaBOBOM
6a3bl pas3BmMTUSA BUO3HEPreTUKN B 3apyDeXkHbIX CTpaHax. Bo MHOrmx ctpaHax, B TOM Ymnc-
ne pasBuMBaloLLMNXCH, CHOPMYNMpoBaHa NONUTUKA CTUMYIMPOBAHUSA pas3BUTUS BUoaHep-
reTUKN.

B Poccun OCHOBHbLIM 3aKOHOM, PEerynupylowmmMm OTHOLWEHUS B cdepe wuc-
NOMNb30BaHNS IHEPreTUYECKNX PEeCypCoB M aHeprocbepexennn, cnyxut denepanbHbli
3akoH Ne 28 «O6 aHeprocbepexeHuny (NpuHAT B anpene 1996 rogy), HO OH He umeeT
G1o3HepreTM4YECKkon HanpaBneHHOCTU. B HEM TONMbKO AaéTca NOHATME BO30OHOBMSIEMbIX
MCTOYHMKOB 3HEPrMm WM anbTepHaTUBHbLIX BUOOB TOMMMBA, YNOMUHAKTCA Takue Buabl
BuoTonnuea, kak 6uoras n npoaykTel nepepaboTkn Guomacchl. BTOpbiIM OOKYMEHTOM,
3aTparMBalOlLMM OTHOWeEHUs B cdepe OUOIHEepreTukn, sBnseTca «IOHepreTudeckasi
ctpaterna Poccum Ha nepuog go 2020 roga», yTBepXaeHHas pacnopsxeHuem [lpasu-
TenbcTtBa Poccuinckon denepaumm Ne 1234 ot 28 aBrycta 2003 roga, B KOTOPOM Takxke
OTCYTCTBYIOT KOHKPETHbIE Mepbl MO Pa3BUTUIO BUOIHEPrETUKM.

Pa3Butne 6uoaHepretukn B Poccun no onbiTy pasBUTbIX CTPaH MOXeT CcnocobCT-
BOBaTb PELUEHUIO LIenoro KoMrrekca rocygapCTBeHHbIX 3agav:

» CHU3UTb 9HEPro3aBMCUMOCTb OTPACNM M HaUWOHANbHOMW 3KOHOMWKM OT pocTa
LUEeH Ha TpaaMUMOHHbIE UCTOYHUKM 3HEPIUN;

» YyNyYlnTb 3KOMNOrMYecKyto 06CTaHOBKY U NOMYyYUTb JONONHUTENbHbBIE UCTOYHK-
KM «yrnepoaHbIX KpeanToB» B pamkax KnoTckoro npoTokona;

» co3aaTtb HOBble paboyne MecTa B pasfnnYHbIX OTPACAAX SKOHOMMUKN;

» pacwmpuTb CTPYKTYpY 9KCNopTa, NOBLICUTbL AOXOAHOCTb JIECHOIO U arpapHoOro
CEKTOPOB;

> obecnedntb yCTONYMBOE 3HEProcHabXeHne CenbCKoro HaceneHus u Cenbxos-
NpOM3BOACTBA B 30HAX AeLeHTPann3oBaHHOIo 3NeKTpoCHabXeHus.

MupoBon ONbIT BHEAPEHUS HOBbIX BMAOB TOMMMB Mokasan, YTto passutue 6umo-
9HEpPreTMKN Ctano BO3MOXHbIM TOSMbKO Onarogapsi CEpbE3HON MONMUTUYECKONW U IKOHO-
MUYECKOMW NoaaepXXke rocygapcTsa U Hann4mio COOTBETCTBYIOLLEro 3akoHoAaTeNbCTBA.

B aTon cBs13n He06X0ANMMO cKopenLlee Co3gaHMe N pa3BUTUE 3aKOHO4ATESNTbHOW U
HOpMaTMBHO-NpaBoBon 6asbl ANs rocya4apCTBEHHOro perynuposaHus B obnactun 6uo-
9HepreTukn. OcobeHHO BaXHbIM B JaHHOM BOMPOCE BUAMTCS CO34aHuMe KOoMMriekca CTu-
Mynupylowmnx mep B obnactv HanoroBoro 3akoHogaTenbCTBa, npegycMmaTpuBaroLlero
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BBEAEHNE CUCTEMbl OOMONMHUTENBHOrO CTUMYNMPOBaHUS AUdEdEPEHLMPOBAHHOIO B3W-
MaHUs aKuM30B M HanoroB Ha Npubbinb Npu Npons3BoacTBe GUOMOrMYeckUX TOMMUBHbIX
A06aBOK M UX MCMOMb30BaHMM MPOU3BOAUTENSIMU MOTOPHOro Tonnumea. Heobxoaumbl
Mepbl MO COBEPLUEHCTBOBAHMUIO TaMOXXEHHO-TapuUHON NonNUTMKM B obnactu pasButus
3KCMOPTHO-MMMOPTHBIX OMepauuii, HanpaBfeHHbIX Ha pa3BUTME pPbiHKa, M paspaboTka
MexXaHu3ma «MPOoAaXu YrrnepoaHbIX KpeauToBy B paMKax peanvsaumy nonoxeHuin Knot-
ckoro npoTokona. Takke BaxHO GoNnbLUOe BHMMaHWE YAenaTb pas3paboTke NpeanoxeHui
Mo YnyuyleHUo KadecTBa MOArOTOBKM KadpoB MyTEM COBEPLUEHCTBOBAHMS rocyaapcT-
BEHHbIX obpa3oBaTenibHbIX CTaHAAPTOB, Y4EOHO-NPOrpaMMHON AOKYMEHTaUUN, MaTepu-
anbHo-TexHu4ecko 6asbl 06pasoBaTeNbHbIX YYpeXOeHUN, BHEOAPEHUS COBPEMEHHbIX
TEXHOMOMiA 1 METOA0B 00YyYeHUS.

IlepcIeKTHBEI PAa3BHTHA A€CHOH OHO’HepreTHrH B Poccuiickoi
denepanun, crpaHax EBponsr u CeBepHOH AMEPHKH

O6wemupoeoe cocmosiHue 3Hep2emu4ecKo20 UcCnosib308aHusi OpeeecuUHsbl.
B npegbioywinx pasgenax Obinv paccMoTpeHbl pasnnyHble acnekTbl necHon GuoaHepre-
TUKN — TEeXHUYEeCKMe, coumanbHO-3KOHOMUYECKne, akonornyeckue. B atom pasgene,
nNoABOAs onpeAenéHHbIM 06pa3oM UTOMM, MoKaXemM COCTOSIHWE WM HanpasrieHue pasBu-
TWS UCMOSb30BaHMSA OPEBECHOro TONMMBa B TPEX SKOHOMUYECKN BaXHbIX pernoHax Mu-
pa: EBpone, CeepHon Amepuke n Poccuiickon degepaumm Ha oHe obLemMmnpoBoro
notpebnexHns GuoaHeprun. lNpencraBneHne o gone aHeprum Guomacchl B obLiem no-
TpebneHun aHeprumn B Mmpe cnegyet ns puc. 91. buuomacca gaet okono gecatv npoueH-
TOB 06LEero MMpoBOro NnoTpebneHns aHeprum 1 3To B YeTbipe pasa bonblue, YeM BKnag
rMOPO3HEPreTUKMN.
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Puc. 91 — Jonu pa3nu4Hbix UCMOYHUKO8 8 MUPO8OM rompebrieHuU 3Hepauu

Mcnonb3oBaHne GuomMacchl Kak CTOMHUKA SHEPrMKn, a OCHOBHYIO A0S0 B UCMOMb-
3yeMon Ons Npov3BOACTBa 3Heprnm Buomacce cocTtaBnseTr buomacca fepeBbeB, He-
paBHOMEPHO pacnpedeneHo No KOHTUHEHTaM u cTpaHaMm. Ha puc. 92 npeacrtaBneHbl
AaHHble 0 noTpebneHnn BMoTonNNMBa B PasfUYHbIX pPerMoHax mupa. Tpu 4yeTBepTu Mo-
TpebneHna npuxogatca Ha cTpaHbl A3un n Adpukn. B HEKOTOpbIX CTpaHax 3KBaTopu-
anbHon Adpukn aHeprus gpeBecHon Guomacchl NpeBbILaeT MOMOBUHY BCEN NoTpeb-
NAeMON 3Hepruu.

Ctpanbl CHI, Bkntoyasa Poccuio, obnagatowyo cambiMn 6onblinmMmM 3anacamm
NEeCHbIX pecypcoB, UCNOMb3YT MeHee OAHOro npoueHTa MMpoBOro notpebneHus Gmo-
Tonnuea.
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MoTpebnenne BuoTonnuea obyCroBNeHO B pa3HbIX PErMOHAX PasfinyYHbIMU NpUYNHa-
mu. B ctpaHax Asumn n Adpukn gpeBecrMHa UCMNorb3yeTcs rmaBHbIM 00pa3oM Kak bbiToBOE
TONAMBO 41151 NPUroTOBMEHUsT MUK, CxXMraHne OCyLLeCTBIISIETCS B NPUMUTUBHBIX Ovarax u
3P PEeKTMBHOCTL UCMONBL30BaHNA TOMMMBA KpaHe HM3Ka. B pasBuTbIX NeConHOyCTpUarbHbIX
CTpaHax, ocobeHHO B EBpone, paclumpeHne ncnonb3oBaHus buotonnmea u passutme 6uo-
SHEpreTMkM BbI3BaHO CO3HaTENbHbLIM CTPEMITEHMEM YMEHBLLNTE BbIOPOCHI MApHUKOBLIX ra3oB
B aTMocdhepy M ocrabutb 3aBUCUMOCTb SKOHOMUKM OT MMMOPTUPYEMBIX UCKOMAEMbIX SHEp-
roHocuTeneun, B NepByto ovepenb HeddTn 1 NPUPOLAHOro rasa.

AamuHncxan
Amepurxa 7,6 %

Cmparst Asuu, He
unenut OECD, xkpome
Kumas 33,0 %

Adppuxa 24,2 %

Paseumute
UHOYCMPUanbHble CMpPaHtbl,
unenst OECD 14,6 %

Kumaii 19,2 %

CmpaHsl 6nuicHe20
Bocmoxa 0,1 %

Cmpatstl Eeponst, He Cmpanst na mepp umoop uu
wnenst OECD 0,5 % 6blawezo CCCP 0,7 %

Puc. 92 — lNompebrnieHue buomorinuea 8 peasuoHax mupa
(CtpaHbl OECD: Asctpanus, Asctpus, benbrus, Bennkobputanus, BeHrpus,
HaHunga, Nepmanus, Npeuus, Ucnangus, Upnavgus, Vcnanus, Atanus,
Kopes, JTtokcemOypr, Mekcuka, HnaepnaHabl, HoBas 3enaHausa, Hopserus,
Monbwa, MopTyranus, Cnosaukasa Pecny6bnuka, CLUA, Typums, duHnaHams,
®paHumn4, Yewckaa Pecnybnuka, Wsenuapus, LWeeums, AnoHus)

CuutaeTtcs, 4TOo exerogHo B EBpone moxeT noTpebnatbca Ons npov3BOACTBa
9Heprun gpesecHas Guomacca ¢ cymmapHou Tennoton cropanusa 4,0 3k, conoma ¢
Tennoton cropaHunsa 1,6 3K, aHepreTnyeckne 3epHOBbIE KYNbTypbl C TEMSOTON cropa-
Hua 2,6 3x n gpyraa 6uomacca ¢ tennoton cropanusa 0,7 30x. B cymme 310 cocTas-
nqaet 8,9 3[x. PeanbHo ncnonbsyetcs okono 2,4 3k (gaHHble IEA 3a 2004 rog), T0
€CTb TOSbKO 4eTBepTb. Hy)XHO 3amMeTuTb, YTO ApeBecHas Guomacca mcnonb3yetcsa 6o-
nee yem Ha 50 % OT BO3MOXXHOW BENUYMHBLI, TO €eCTb bonee nonHo, 4em 6ruomacca B Lie-
nom. Ha aHepreTtuyeckme uenu B ctpaHax EC pacxogyetcs okono 250 MnH. m® apese-
CuHbl. Hanpumep, Bo PpaHuum noTpebneHne Tonnvea u3 gpeBecHon Guomacchl co-
ctaBnsieT okono 38 mnH. M3, B pacuéTe Ha AyLly HaceneHus eBponenckun nugep — 3aTo
ABCTpPUS, B 3TOM CTpaHE AECATb NPOLIEHTOB NOTPEOHOCTEN B SHEPIMN YO OBETBOPSETCA
3a CYET yTunmasaumm gpesecHon buomacchi.
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Pa3BHTHe AeCHOH OHO3HepreTHKH B Poccuiickoit Penepanuu

lMomeHyuan necHoli 6uos3Hepzemuku P®. Poccuinckas depepaums nmeet
HanbonbLUYO MO CPaBHEHWIO C APYrMMK CTpaHaMu noLaab, 3aHATYy0 fiecamu, — bonee
800 mnH. ra unn 6onee yem 20 % obLiemMnpoBLIX 3anacoB neca. Ho exerogHas 3aro-
TOBKa cocTtasfiseT Tonbko 120 MnH. M, B TO BpeMsa kKak B LLBeunn, nmerowien 3anachbl
OKOJ10 ABYX-TPEX NPOLEHTOB OT pecypcoB Poccuu, 3arotoBka CocTaBngeT OKOSo 75 MIH.
m®. Kpome Toro, Gonbluas YyacTb NecoB B POccuM OTHOCWTCS K CrenbiM Ui nepecTou-
HbIM KaTeropusMm. Huakaa akTMBHOCTb 51€C03aroTOBOK — 9TO, B 3HAYUTESIbHOW CTENeHw,
CneacTBuMe HepasBUTOW MHAIPACTPYKTYpPbl, HegocTaTka KBanmuumMpoBaHHOIO nepcoHa-
na N HU3KOM HecyLlen CNOCOBHOCTU FPYHTOB. OTO TakKe O3HayaeT, YTO KONMYeCcTBO OT-
XO[0B 11eco3aroToBOK, KOTOpble MOrnn 6bITb NCMOSb30BaHbI AN NPOU3BOACTBA SHEPTUH,
3HauYUTENbHO MeHbLLE NoTeHumana.

Mo HacTosilee BpeMsi CnpoC Ha 3Hepruio n3 apeBecuHbl B Poccun Gbin cnabbii.
Poccnsa saensieTca ctpaHon ¢ Hanbornbluen aobblden NpMpogHoro rasza n obmMpHLIMKU 3ana-
camun HedpTK 1 yrnsa. CrnegoBaTtesibHO, 3HEPTUS HA UCKOMaeMoM TonsnvBee Bbinia oveHb aelle-
Ba BO MHOMMX Yactax Poccun, 4To gaBano mano CTMMYSoB 4515 NepPeKodeHnst Ha UCrosnb3o-
BaHWE OPEBECHOM 3HEPrnN, Hanpumep ansa otonneHus 3ganmi. OgHako Poccusa upessblyan-
HO Bonbluasi CTpaHa M UCKONaemble SHEProMCTOMHUKU pacnpegerneHbl HepaBHOMepHO. B
CBS3U C YeM, HeTb, ra3 n yrorb AOMMKHbI TPAHCMOPTUPOBATLCHA YacTo Ha BonblUMEe paccTos-
HMS1 B OTAANE€HHbIE panoHbl, HE MMEKLLME COBCEM CODBCTBEHHBIX pe3epBOB MCKONAeMoro To-
nnvBa. ATO U cTpemrenne B Poccum cornacoBbiBaTh LiEHbI HA UCKONaeMoe TOMNMBO C YpoB-
HEM MMPOBOIO pblHKa NMPUBESO K MOBbLILEHUIO MHTEPECA K UCMOMb30BaHUIO SHEPrMN OpeBe-
CWHbI NS BHYTPEHHero notpebnenns, ocobeHHO B CEbCKOM MECTHOCTMU.

MacwTabbl pa3BuTna BUO3HEPreTUKN B NECONPOMbILLNIEHHOM KOMMEKce Hanps-
MYIO 3aBUCAT OT pecypcoB ApeBeCHOro Tonnuea. [ns oueHKn pecypcoB ApeBecHOro To-
nnuBa, obpasytoweroca Ha npeanpuatnax JINMK Poccuun, npuHAT  HOpMaTUBHO-
pacy€THbIn MeTon. 3a 6a3y Ansa pacyérta pecypcoB MpUHATLI 06BbEMBLI Bbinycka B 2005
rogy OCHOBHbIX BUAOB necobymMa)KHOW MpoAyKuMK, Npy NPpOn3BOACTBE KOTOpPOM obpasy-
eTCs CyLeCTBEHHOE KONMYEeCTBO OTXOLO0B, a TaKkke ApOoBAHAA ApeBecuHa.

PacuyéTtbl HopmaTMBOB Ob6pas3oBaHMsA OTXOOOB B JfleCHOW, AepeBoobpabartbiBato-
Len N Lenmnono3Ho-0yMaKHON NPOMbILLSIEHHOCTU ObINN BbINOMHEHbI MO 06nacTam, Ok-
pyram n pecnybnukam ans LeHtpanbHoro, Cesepo-3anagHoro, KOxHoro, MpnBOmKCKo-
ro, Ypanbckoro, Cubupckoro, [JanbHeBOCTOYHOro denepasnbHbiX OKPYroB. OKOHO-
MU4Yeckn Boree OOCTYMHbIMU OS5 UCMNOMb30BaHNA B KavyecTBe TOMMmMBa B JIECHOMW MNpo-
MbILUNIEHHOCTN B HaCcTosILee BpeMs crnyxart OpOBsHas ApeBecuHa MU OTXoAdbl necos3aro-
TOBOK, OTXOAbl AepeBoobpabaTbiBaloLUX OTpaCcrien NPOMBbILLIIEHHOCTN, TakuX Kak fieco-
nuneHne n caHepHoe NPou3BOACTBO, Kopa, 0b6pasylowascs Ha NpeanpuATUSax Lensto-
NO3HO-6yMaXkHON NPOMBILLIIEHHOCTM NMPU OKOpKe HGanaHcoB.

Pecypcbl gpeBecHoro Tonnuea no permoHam Poccun npyveeaeHsl B Tabn. 22. [loctyn-
Hble pecypcbl LPEBECHOrO TONMMBa B NECONPOMbILLNIEHHOM Komnnekce Poccuickon dene-
pauum, ncxoga us o6bEMoB NnponssoacTea NecobymarkHon npoaykumm B 2005 rogy, coctas-
nsitoT Gonee 45 mnH. M° . HamBonblume pecypcbl APEBECHOTO TOMMMBA COCPEAOTOYEHb! B
CeBepo-3anagHom, Cnbnpckom u MNMpreormkckom beagepanbHbiX OKpyrax.

AHann3 CTPYKTYypbl pecypCoB OpeBECHOro TonfnmBa MO ero BuMAaMm MNokasblBaerT,
4To 72 % BCex pecypCcoB COCpedoTOMeHbl Ha MpPeanpusTUSX eco3aroToBUTESTbHOM
NpoMbiwieHHOCTU. M3 Hux (B %) Tpu YyeTBepTu (74) cocTaBnseT poBAHas ApeBecuHa, a
26 — BETBU U CyYbs KPOHbI EePEBLEB.

Pecypcbl ApoBAHOM APEBECUHbLI PACCYMTLIBAOTCA Kak pasHuLa mexagy o6bEMamm
BbIBE3E€HHOW ApPEBECUHbI N 0BBEMaMK KpyriibiX flecomatepuarnoB. Takne pacyéTtbl aatoT
3aHWXKEHHbIV pe3ynbTaT, NMOCKOMbKY 3HaYMTESbHble 0OBbEMbI LPOBAHOM OPEBECUHbI fe-
CO3aroTOBUTENN OCTaBMASAT B fleCy U B OTYETHble AaHHble He BKMo4awT. B gencreu-
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TEeINnbHOCTU, KONMNM4eCcTBO ,D,pOBFIHOI7I ApeBeCnHbl B Poccun oueHnBaeTcsa

06bEMa 3aroToBKM APEBECUHbI.

B obbéme 30 %

Tabnuya 22
Pecypcbi OpesecHo20 morinuea P® no peauoHam
Pecypcbl TONNMBa, ThIC. M. M° Bcero
®eaepantHbiv N3 oTxopoB ?IT g:l):;cB,ﬂo—B Pe-
oKpyr OT neco- U3 ot- A P A
c¢haHepHoOro | cTea gepe- | cypc
3aro- XOA0B re- .
npousBsoa- BAHHOWM Kopbl
TOBOK |conuneHus -
cTBa AwmyHon |B LBK
Tapbl
LleHTpanbHbIn 4006,7 473,7 683,1 285,7 0,0 | 5449,1
CeBepo-3anagHbii | 8425,6 1387,3 1158,4 73,7 2306,8|13351,8
HOxHbIN 277,0 51,8 10,1 71,20 12,7 | 422,8
MpuBOMKCKNIA 5831,0 884,2 793,4 538,1 175,4 | 8222,1
Ypanbckui 2786,8 426,8 280,5 51,6 27,0 | 3572.7
Cunbupckmn 7722,8 1520,0 219,8 43,2 1078,6(10584.5
[anbHEBOCTOYHbIN 3299,3 281,4 0,0 0,00 0,0 | 3580,7
Bcero:| 32349,2 5025,2 3145,3 1063,4 3600,5|45183,6

BaxHbl pecypcbl TONIMBHOW LENbl U3 Cy4bEB KPOHbI AEPEBLEB NPU nepexoge Ha
BbIBO3KY ApEeBECUHbl AePEBbAMU, Kak Hanbornee BbIrO4HON C TOYKM 3PEHUS UCMONb30Ba-
HUS Cy4YbeB KPOHbl AepeBbeB B kadecTBe Tonnuea. O6bEM CydbeB, AOCTaBNAEMbIX Ha
HWXHME CKNaAbl Neco3aroToBUTENbHbIX NPeanpuATUN NPU BbIBO3KE APEBECUHbI AepeBb-
AMK onpepenseTcs M3 pacyéta 7,5 % oT o6béMa BbIBE3EHHOW CTBOJSIOBOW APEBECUHbI.
JlecoceyHble 0Txoabl, OCTaloLWMeECs Ha necoceke, Ha AaHHOM aTane NPUHUMAaKTCS KO-
HOMWYECKM HELOCTYMNHbIMW.

CTpyKkTypa pecypcoB OpeBeCHOro TOMmmMBa CyLeCTBEHHO U3MeHseTcs no deae-
panbHbIM okpyram Poccun. N3ameHeHus cBs3aHbl CO CTENeHbio pasBUTOCTU AepeBo06-
pabaTtbiBatoLmMX NPon3BOACTB. Tak, Hanpumep, B CeBepo-3anagHom denepanbHOM OK-
pyre, rae Hanbornee passuTa nepepaboTka ApeBeCUHbl, JONS PeCYpPCOB APEBECHOMO TO-
nnuBa B J1eCO3aroTOBUTENbHOW NPOMBbILLIIEHHOCTU Ha AEBATb MPOLEHTOB MEHbLUE, YeM B
cpegHeMm no Poccun, a gons Kopbl HA NpeanpusaTUAX Leniofo3HO-0yMaXKHOM NPOMBbILL-
NEeHHOCTUM B [Ba pasa Bbilwe cpegHen. B [lanbHeBoCTOMHOM heiepalribHOM OKpyre u3-3a
cnabo passuTon nepepaboTtkn gpesecuHbl 6onee 90 % pecypcoB ApeBecHOro Tonnuea
cocpefoToYeHbl B 1eC03aroToBUTENbHOM NPOMbILLNIEHHOCTH.

[aHHble, NpyBeéHHbIe B Tabn. 22, BKOYAOT APOBSHbIE AePeBbs, KPOHY U KOpY
0ernoBbIX AepeBbeB, a Takke 0TXoAbl AepeBornepepaboTkM 3a UCKIYEHMEM LLESTOKOB
LIBIM. QHepreTuyecknin akBMBaneHT aTux pecypcoB — 285 MK, 4TO cOCTaBnsET OKOMO
OEeCsATU NpoueHToB OT 06bEMa BHYTPEHHErO Crpoca Ha NepBUYHYO0 3Hepruto B Poccumn —
964 mnH. T ycnosHoro Tonnmea (y. T.) unu 28250 MNOx. PazymeeTcs, 3TO TONbKO YacTb
NOTEHUMarnbHbIX 3HEPreTUYecknx pecypcoB necoB Poccun, HO Takast YacTb, KOTopasi He
TOMbKO MOXET, a A0SKHa ObiTb 06A3aTenbHO ncnonb3oBaHa. He 6yayym ncnonb3oBaHa,
9Ta BbMomacca noaBepraeTcsl rTHUEHUIO, YBENUYMBAET NOXaPOONaCHOCTb N1ecoB U yxya-
LIaeT yCcnoBsus Ang necoBo3obHOBNEHNS.

B necHon, gepesoobpabaTbiBalollen nU Lennono3Ho-6yMaxHON NPOMbILLSIEHHO-
ctn notpebnsetcsa B rog 13 mnH. Ty. T. unu 380 MNOX, T0 ectb 75 % noTpebHoOCTEN 3TOMN
oTpacnu mMornu 6bl BbITb NOKPLITHI 3@ CHET COBCTBEHHbIX 3AHEPreTUYecKnx pecypcos. B
HacTodllee BpeMs Ha oM gpeBecHon Guomaccel B noTpebneHun tonnmea neconpo-
MbILLUSIEHHBIM KOMMnekcoM Poccum npuxogutca meHee 4,0 MnH. Ty. T. unn 117 T1Ox, TO
ectb okono 30 % oT oTpacneson notpebHocTn B Tonnuee. Takum obpasom, pacnona-
raemMbli pecypc UCronb3yeTcs MeHbLUE, YEM HaMnoSIOBUHY.
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Om necosazomoeox
32,35-72%

iF

H3 omxodoe

DT om neconuneHusi
A\ S 5,03-11%
Pecypcel koput 6 IIBK
3,60 - 8 % H3 omxodoe
H3 omxodoa ¢ganepHoz0
npouseodcmea

npouseodcmea 3.14 . 70

depeeaHHOIL s 14 - 7 7%
SAWUUHOIL mapbt

1,06 -2 %

Puc. 93 — Pecypcbi OpesecHol buomacchl, npu2o0HOU Orisi 3HEP2eMUYECKO20
ucnons308aHus 8 Poccuu (maic. rn. m*; %)

ExxerofHo HaceneHune Poccumn cxuraet okorno 50 MAH. M° ApoB, HO TOMbKO OKOIO
LIecTV MIH. M° peanuayeTcsi LeHTpanu3oBaHHo. MocneaHue roabl akTMBHO Pa3BUBaeTCs
NHOYCTPUS YNYYLEeHHOro APEBECHOro TonnuBa — APEBECHbIX rpaHyn (nenner), KoTopas
B 3HAYUTENbHOW CTEMEHN OPUEHTMPOBaHa Ha akcnopT. [NpubnmnanTenbHO LeHa nenner,
nponsBeaéHHbIX B Poccun 85€/T (2007 rog), B TO BpeMs Kak LieHa B 3anagHon Espone
250-300 €/1, 4TO, KOHEYHO, crnocobCTBYET PasBUTUIO NEPENPOOAXKM U, KaK CreacTeue,
pa3BUTUIO NPON3BOACTBA.

Ho pasButne nponcxoaut He 6e3 npobnem. OgHa n3 HUX — npobnema kayecTBa,
CcBsi3aHHasi C rapMoHuM3aunen ctaHgapToB B Poccum n ctpaHax-notpebutensx.

Hanbonee npocto npobnembl nepeBoaa NpeanpusaTMin Ha COGCTBEHHbBIE UCTOYHU-
K/ TENTIOBOW N 3NEKTPUYECKON SHEPTUM PELLIaDTCA Ha NpeanpuaTmusx aepesoobpabdarbl-
BaOLLMX OTpacnemn npomblneHHocTH. K 3ToMy ecTb cepbe3Hble NPEeAnOChISTKM:

» [0OCTaTOYHO CTabunbHoe UHAHCOBO-3KOHOMMYECKOE MOSIoXKeHMe OOMbLUNHCT-
Ba NpeanpuaTum;

» Hu3kasi cebecTomMmocTb COBCTBEHHbIX APEBECHbLIX OTXOA0B;

» Hanuume Ha MHOTUX NPeanpPUATUAX NAapOBbIX KOTENbHbIX, YTO CHUXAET 3aTpaTbl
Ha NpeobpasoBaHne UX B TEMNSOBbIE ANEKTPOCTAHLMN.

Cnenyet Takke OTMETUTb, YTO AepeBoobpabaTtbiBaroLme NpeanpusaTus — 3To Nno-
Tpebutenn kak TENrOBON, TaK U JNEKTPUYECKON IHEPrMM, OCOBEHHO Te M3 HUX, KOTOpble
paboTaloT KPYrioCyTOMHO NO HenpepbiBHOMY rpadmky — dpaHepHble KombuHaTbl, 3aBoabl
apeBecHbIX MuT. OTCYTCTBME LOCTATOYHOrO KOnmMyecTBa COBCTBEHHOIO APEBECHOro Tom-
NnBa Ha 3aBoAax OPEBECHbLIX MIUT NErko BOCMOMHUTL NOCTaBKamMn OPOBSHON OPEBECUHDI.
lMepeBoa Ha COBCTBEHHbIE UCTOYHMKN TEMMOBOW M 3NEKTPUYECKON 3HEPruM 3aBOAOB Ape-
BECHbIX NUT akTyarneH. 3aTtpaTbl Ha NPOM3BOACTBO Kak TEXHONTOMMYECKON, TaK U TONSIMBHOM
LLienbl MOXXHO CHU3UTb, 3aMEHUB CYLLECTBYIOLLYIO TEXHOMOMMIO NPON3BOACTBA LUEMNbl U3 TEX-
HOMOMMYECKOro Cbipbsi NepepaboTKON HN3KOKAYECTBEHHBIX (APOBSIHbIX) 4EPEBLEB.

LlenntonosHo-6ymaxkHasi NpOMbILLIIEHHOCTb CIYXUT CaMOW 3HEProeMkon u3 oT-
pacnen neconpoMbILLNIEHHOro KoMnnekca. Ha uenntono3Ho-6yMaxHbix kombuHatax o6-
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pasyetcs 6onee 3,5 MIH. M* KOpbl, KOTOpasi MOXeT BbITb MCMONb30BaHa B Ka4ecTBe MC-
TOYHUKa aHepruun. Ho, B HacTosiLee BpeMs, B CBS3M C MPUMEHSIOLENCA KMOKPOM» OKOP-
ko 6anaHcoB, peyb MOET He O NPOM3BOACTBE aHeprun, a 06 yTunmusauyumn kopbl. Mexay
Tem, B CLLUA n KaHage WMPOKO NMpUMEHSIETCA «CyXasi» OKOpKa C NMPUMEHEHWEM POTOp-
HbIX OKOPOYHbIX CTAHKOB, OKapMBaIOLLNX XIbICTbI, U CY4YKOPE3HO-OKOPOYHO-PYOUTENBHBIX
MaLUWH, BbipabaTbiBalOLLMX OKOPEHHYIO LLIENY HEMOCPEACTBEHHO M3 AepeBbeB. Bbinon-
HeHne obpes3Kkn CyybeB C OLHOBPEMEHHOM «CYXOW» OKOPKOMW CTBOJSIOB AepeBbeB MO3BO-
NgeT NonyYnTb TOMNSIMBO — CMECH CYXOWN KOPbl M M3MENBbYEHHbLIX Cy4YbEB KPOHbI 4EPEBLEB
— CO 3HauuTenbHO Oonee BbICOKOW TENNOTOW CropaHuns, YeM MOKpas Kopa. 3a CYET uc-
Nonb30BaHNA BETBEN U CyYbEB OEPEBLEB MOBLILAETCA CTEMEHb MCMNONb30BaHNA GUO-
Maccbl. QKOHOMUYECKM APPeKT peannsaumm Takoro noaxoda MOBbLILLAETCS TaKkKe 3a
CYET YNPOLLEHNA TEXHOSOrMYECKOro npouecca npomssoacTtea wenbl gna LI, coBme-
LWEeHNA BbINOSTHEHUS psaga TPYAOEMKUX onepauuin, UCKMIOYEHUS U3 TEXHONOrM4Yeckoro
npouecca onepauum packpsXKEBKM APEBECKHbI U NOBbLILLEHMS BbIXO4aA TEXHONOMMYECKON
wenbl U3 ANIMHHOMEPHOrO Cbipbsl. BbINOSIHEHHBIE TEXHWKO-3KOHOMUYECKNE UCCedoBa-
HWS nokasanu, YTo MCNonb3oBaHMe NOA06HOro 06opyaoBaHNA B LIENONO03HO-0yMaXKHON
NPOMbILLIEHHOCTU MMEET BbICOKMN 3KOHOMUYECKUN PAEKT.

Kak yxe oTmeyvarnocb, Ha nNpegnpuaTusiX Neco3aroToBUTENbLHOW MPOMbILLITEHHO-
CTn cocpenotodeHbl 6onee 70 % Bcex pecypcoB ApeBecHoro tonnumea. Ho umeHHO
30eCb UMEKT MecTo U Hambonblmne nNpobnembl B ero ucnonb3oBaHun. M3-3a cnaboro
pas3BnTna aepeBoobpabaTtbiBatoLiert NPOMBbILLSIEHHOCT npobnema He MOXeT BbiTb pe-
LeHa TONMbKO NYTEM MOCTaBKM LPEBECHOro TOMMMBaA Ha XonguvHroobpasyowme npea-
npuatna. OguMH U3 nyTen — UCNoNb30BaHME APEBECHOrO TOMNSIMBA HENOCPEACTBEHHO B
necnpomxo3sax. [1ns atoro nx HeobxogmMmo npeobpasoBaTb B JIECOKOMOMHATBLI, CNOCO6-
Hble Ha MecTe nepepabaTbiBaTb BCK 3aroTaBfMBaeMyl0 OpeBECUMHY U UCMNONb30BaTb
BblpabaTbiBaeMylo aHEpruo. OTO HanpaBfieHMe NO3BOMSAET NOBbICUTb 3(PPEKTUBHOCTL
paboTbl NPeanpuUsaTUS 3a CHET CreayLwmnx Mep:

» CTpouUTenbCTBa TEMNMOBOW 3MEKTPOCTaHUMM Ha OpeBecHOM TOrMnMBe U Bblpa-
60TKN cobCTBEHHOM 3Hepruun, bonee AeLeBomn, YeM NOKYMNHas;

> pas3BuTus rnybokon nepepaboTkM [OpeBECUHbl HEMNoOCPenCTBEHHO B fle-
CO3aroTOBUTENBLHOM MPeanpuATUN; peLleHne 3TON 3af4ayn No3BOSIUT MOBLICUTL adhdek-
TMBHOCTb NPOM3BOACTBA U 3P(PEKTUBHO UCMONb30BaTh BbipabaTbiBaeMyto TENMOBYHO U
SNEKTPUYECKYHO IHEPTUIO;

» BHeOpeHUS BbICOKOI(O(PEKTMBHOM TEXHOMOMMN NPOU3BOACTBA TOMNSIMBHOWN LUEnbI
N3 OPOBSHbLIX LEPEBLEB HA CTALUMOHAPHOW TEXHOSTOMMYECKOM JIMHUKU, PacrosioXEeHHON B
HenocpeacTBeHHOM 6nNM30CTn OT cknaga TonnmBea.

AP PeKTUBHBIM MOXET ObITb CTPOUTENBLCTBO panoHHbIX TALL Ha agpeBecHoM Ton-
nuBe, NOCTaBfsieMOM [pPYMMNon Neco3aroToBUTENbHbIX NpeanpusaTuin. PelueHne aToro
BOMpoca AOMKHO ObITb YBA3aHO C 06LWEen 3HepreTUYeCckon NoNIMTUKON permoHa.

KomnnekcHoe paccMOTpeHMe TEXHONOMMYECKUX M IHepretTudecknx npobnem ne-
COMPOMBILLNIEHHOrO KOMMJEeKCa BeCcbMa NnogoTBOpPHO. Pa3Butne GuoaHepretmku, noMmm-
Mo obecneveHna npeanpuatnin JINMK cobecteeHHon, Bonee gelleBon, YemM MokynHasi, Te-
NOBOM W 3MEKTPUYECKON JHEprven, OTKPbIBAaeT HOBblE BO3MOXHOCTM ONA pa3BUTUA
3G PEKTUBHBIX NECONPOMBbILLITEHHbBIX TEXHOMOIMN.
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BonpocsI AT CAMOKOHTPOAS

1. YKaxuTe OOKYMEHTbI, pernameHTupyowmne padboTty ¢ otxogamu B Poccum

2. YT0 Takoe oTxo4bl Npou3BoAcTBa U OTXo4bl NOTpebneHns?

3. Kakue cyuwiecTBylOT Kraccbl ONacHOCTU OTXoAoB? KakoBa cTeneHb BO3OENCT-
BMSI OTXO4a NMpu TOM UM MHOM Krnacce ONacHOCTM Ha OKpy»KatoLyto cpeny?

4. Yto Takoe PenepanbHbIv KnaccumKauMoHHbIN KaTanor 0TXo4oB?

5. Kak knaccucumuymnpyotca MeguumMHCcKne otxoabl?

6. Kakve BblOensT KaTeropum OTXOAOB, Pa3fdenéHHbIX MO FUIMEHUYECKOMY
ApUHUMNY?

7. Kak knaccupuumpytoTca 0TXodbl MO NpU3Haky NPUHUMNMANbHOMO XMMUYECKO-
ro cocrasa?

8. CdopmynupynTe rpynnbl OpraHN4eCcKnx OTXo40B

9. YTt0 Takoe nonuroH TBO; N3 Kaknx CTPYKTYPHbIX 3NIEMEHTOB OH COCTOUT?

10. KpaTko nosicHUTE yCTPOMCTBO NPOTUBOUIBTPALMOHHOIO 3KpaHa NonmnroHa

11. B pesynbTaTe 4Yero NPOMCXOAMUT PasrioXeHne OTXOOO0B B MeCTax MX 3axopo-
HeHna?

12. Kak cobupaetca n obesBpexuBaeTcs punbTpaT, 00pasyrowmincs Ha nonmro-
Hax TBO?

13. B 4ém cyTb A06bI4M 1 yTunuaauum uorasa Ha nonuroHax T6O?

14. Yo BkntoyaeT B cebs cuctema MoHUTOpUHra 3a nonuroHom TEO?

15. CopmynupymnTte cnocobbl obpaleHmsa ¢ TBEpPAbIMM OTXO4aMMU, KpOME UX No-
FNIMFOHHOIO 3aXOPOHEHUSA

16. Kakne 6biBatoT OCHOBHbIE pabo4ne opraHbl namenvumntenen TEO?

17. HasHa4yeHue, yCTponcTBO, X0 paboTbl MOMOTKOBOM LLUAXTHON MENbHULbI

18. HasHa4yeHue, yCTpPONCTBO, X0 paboTbl BUOPALIMOHHOM LLEKOBOW ApOBUnku

19. HasHa4yeHue, yCTpOMCTBO M NPUHLMN paboTbl MOMOTKOBOW APOBUMKMA ropu-
30HTarnbHOro TMna

20. HasHayeHue, yCTPOMUCTBO 1 NPUHLMN paboTbl pOTOPHO-ANCKOBOW APOBUIIKM

21. Cdopmynupynte Tpu HanpasneHnsa cenapaumm TO

22. YTO Takoe rpoxodeHne n Kakme Tpu ero pasHoBUAHOCTU CyLLECTBYIOT?

23. HasHauyeHue, ycTponcTBo 1 npuHUmMn paboTtbl 6apabaHHoro rpoxoTa

24. HasHayeHwue, yCTPOMUCTBO M NpUHUMN paboTbl 3NEeKTPOMarHMTHOro cenaparo-
pa LWKMBHOIo TUNa

25. YTto Takoe anekTpoanHammyeckasa cenapaumsa?

26. HasHayeHne, yCTPOMCTBO M MNpMHUMN paboTbl YCTAHOBKM ANS U3BNEYEHMS
LUBeTHbIX MeTannoB n3 TbO

27. HasHayeHne, yCTpoMCTBO U MpuHUMN paboTbl aspocenapaTtopa ANd COpTuU-
poBkn TBO B ropn3oHTanbLHOM NOTOKE BO3ayXa

28. HasHaueHne, yCTpONCTBO M NPUHUMN paboTbl YCTAaHOBKM ANSA OTAENeHUs 13
TBO TEKCTUNbHBIX U NNEHOYHbBIX KOMMOHEHTOB

29. Yro Takoe ynpasnexHune TEO?

30. CopmynupynTe nepapxmyeckme ypoBHn obpalleHmsi ¢ otxogamm

31. Kakne MOXHO BblaenuTb NpuHuMnbl ynpasneHus TBO no kputeputo pecyp-
cocbepexeHna?

32. YT0 Takoe nnactmacchl (knaccudukaunsa nnacrtmacc)?

33. HasHaueHune, yCTpOMCTBO U NpMHUMN paboThl cneumMann3npoBaHHOW Neyun ans
CXKUraHusi NNaBALLMXCS 0TXOO0B

34. Yto Takoe nnponma? B 4ém npenmyLLEeCTBaA BbICOKOTEMMNEPATYPHOrO NMponu3a?

35. N3 Kaknx B3aMMOCBSI3aHHbIX KOMMOHEHTOB COCTOUT TEXHOSornyeckasd cxema
INangrappg (nosicHute ctagum, Yepes kotopble npoxogat ThO)?

36. Ha kakue rpynnbl pasgensietcs 6uotonnumeo, no LLseackomy ctaHgapTy?
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37. KpaTKko oxapakTepuaynTe aHepreTmyeckmne pecypcbl MMpOBLIX 1€COB

38. Kak paHxupyroTcs oTxoabl IECHON BMomacchl (MICTOYHUKM U TUMbl OTX040B)?

39. B 4ém cyLHOCTb NONyYeHNs XnaKoro MoTopHoro éuotonnuea?

40. Kakne gpeBecHble Nnopoabl BbIrOAHEE UCMNONb30BaTb ANs NONyYeHNa apeBec-
HOro yrns, CMOn 1 NeTy4mx KOMNOHEHTOB?

41. YKaxnte OCHOBHblE TEXHOSTOrMYECKNE CTagumn NoyYeHnsa ApeBECHOro yris

42. [laiTe NOSICHEHMA TEPMUHAM «NepBUYHOE OMOTOMNMBO» U «BTOPUYHOE OMO-
TONNNBO»

43. Kakue nonesHble matepuarbl NONy4atoT U3 pasnmyHbIX YacTen gepesa?

44. Ha3oBMTE OCHOBHbIE OTXOAbI NECO3aroToBKM 1 AepeBoobpaboTkm

45. Cchopmynupyinte Kraccuumkaumio OTXO0O0B MeXaHU4eckon nepepaboTku
ApeBECUHDI

46. Kakne otxoabl 06pasyoTcs npu NpoM3BOACTBE CyNb(aTHON Lennonossl?

47. OxapaktepuaynTte BUabl 4peBECHOro TonnmBea (4poBa, ONuIkn 1 Apyroe)

48. Yto Takoe noToyHas, crneuvanM3npoBaHHaa U KOMOMHMpPOBAHHAsS CXEMbl Me-
pepaboTkn KyCKOBbIX OTXOA0B B TOMMMBHYIO LLeny?

49. Y10 Takoe TOMNNUBHbIE rPaHysbl U NENNeTbI?

50. HasHayeHwne, ycTponCTBO U NpUHLUMN paboTbl Npecc-rpaHynsatopa

51. B 4ém 3aknoyaeTca CyWHOCTb BpUKeTMPOBaHUS OPEBECHbBIX OTXOAOB (TEXHO-
norvyeckas nuHnA)?

52. [JanTe NOSICHEHWS pa3HbIM crnocobam CXuUraHus LpeBecHOro Tonnmea

53. HasHayeHwne, yCTpOMCTBO U NpUHLMN paboTbl py4HOM TOMKK ANS APOB C ropu-
30HTarNbHOM KONTOCHMKOBOW PELUETKOMN

54. HasHayeHne, yCTPOMCTBO U NpuHUMN paboTbl TOMKM ANS APOB C BepTUKanb-
HbIM CIloemM

55. HasHayeHne, yCTpOMCTBO M MPMHUMM paboTbl LWAXTHOM TOMKA C HAKIOHHbIM
Crnoem Anis CXuraHus 4pos

56. HasHayeHwne, ycTponMCTBO U X044 paboTbl FOPU3OHTANbHOW LIMKIOHHOW TOMKM

57. Kak BO34enCTBYIOT Ha 3KOoCUCTeMY (haKkTopbl, BIUSIOLLNE HA COLAEepXaHue yc-
BaMBaemoro asora?

58. 3a4yem Heobxoamm BO3BpaT 30S1bl B Npupoay?

59. B 4ém cyLHOCTb 305bl, KaK yA0bpeHNs NecHbIX NoYB?

60. KpaTko oxapakTepusynte pecypcbl gpesecHoro Tonnmea P® no permoHam

61. Kakyto Bbirogy NpyHECET UCMONb30BaHME APEBECHOro TOMNMMBA B JIECNPOMX03aX?
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Paspnen 6. 3ALLUUTA OKPYXXAIOLLEN CPEQbI
OT OTXO4O0B ABTOTPAHCIIOPTA

O6wwmn mupoBon napk aBTomobunen HacumtoiBaeT 800 MNH eanHUL, U3 KOTOPbIX
83 — 85% cocTtaBnsAwT nerkosble aBToMobunu, a 15-17% — rpysoBble U aBTOOYyChI. Bbl-
cTaBrieHHble Gamnep Kk 6amnepy MalnHbI COCTaBUIM Obl LIEMOYKY ASIMHOW B YETbIpEe MITH
KM, koTopor 100 pa3 MOXHO 0BepHYTb 3eMHOM Lap No aKkBaTopy. Ecnu TeHaeHuun poc-
Ta BbiNyCKa aBTOTPAHCMOPTHLIX CPEACTB OCTAHYTCHA HEUM3MEHHbIMKU, TO K 2015 rogy uuc-
1o aBTomMobunen moxeT Bo3pactu Ao 1,5 mnpg wr.

ABTOMOOWNBHLIN TPAHCMOPT, C OAHOW CTOPOHbI, NOTPebnsaeT n3 atmocdepbl Kn-
cnopof, a ¢ apyron — BblbpacbiBaeT B Hee oTpaboTaBLlume rasbl, KApTepHbIe rasbl U yr-
neBoaopoabl U3-3a NCnapeHnst X U3 TONIMBHbLIX 6aKOB U HErepMEeTUYHOCTU CUCTEM MO-
Jayn Tonnuea.

ABTOMOOWNb OTpULATENbHO BO3L4EMCTBYET MPaKTUYECKM Ha BCe COCTaBnfwoLLme
ouocdepsbl: atmocdepy, BOAHbIE pecypcChl, 3eMefbHble pecypchl, NMTOChepy 1 Yyernose-
ka. MacwTtabbl 3TOro BO34eNCTBMS CXeMaTMYHO NpeacTaBneHbl Ha puc. 94. OueHka aKo-
FNIOrMYECKON OMNaCHOCTU 4Yepe3 PEeCYpPCHO-3HEPreTUYEeCKMe MNepeEMEHHbIE BCEro LuKna
XM3HM aBTOMOOUNS C MOMEHTa A006bl4M MUHEpPanbHbIX PECYPCOB, HYXKHbIX As1 ero npo-
N3BOACTBA, A0 PELMKIIMPOBAHMS OTXOO0B MOCIE OKOHYaHUs ero cnyxbbl nokasana, 4to
aKornornyeckas « CTOMMOCTbY» OAHOTOHHOro aBTOMOGUNSA, B KOTOPOM MpUMeEpHO 2/3 mac-
Cbl cOCTaBnseT MmeTtann, paBHa oT 15 oo 18 1 TBEpAbIX U OT 7 4O 8 TOHH XWOKUX OTXO-
[0B, pa3MeLLaemMbIX B OKpyXatlLen cpege.

Bbixnonbl OT aBTOTpaHCNoOpTa PacnpoCTPaHATCA HENOCPEACTBEHHO Ha ynuvuax
ropoga BOOMb AOPOr, Oka3biBasi HEMOCPEACTBEHHOE BpeaHOE BO3AENCTBME HA MELLeXo-
0B, XXUTENEN PacnofiOXEeHHbIX PAAOM LOMOB N PACTUTENbHOCTL. BbISABNEHO, YTO 30HbI C
npesbiweHnemM MK no guokcmay asota n okemay yrnepoga oxsatbiBaoT Ao 90 % ro-
POLCKON TEPPUTOPUN.

ABTOMOOUNb — CaMbIl aKTUBHbIM NOTPebUTENb KUcrnopoda Bo3agyxa. Ecnu veno-
Bek noTpebnsaet so3ayxa go 20 kr (15,5 M3) B CYTKM U 0o 7,5 T B roq, TO COBPEMEHHbIN
aBTOMOOUIb 4Ns1 CropaHns O4HOro kKunorpamma 6eH3nHa pacxogyeT okono 12 M° BO3-
ayxa unm B KUCIOpOLHOM 3KBMBaneHTe okosio 250 n kucnopopa. Tak, BeCb aBTOMO-
ounbHbI TpaHcnopT CLUA noTtpebnsiet B ABa pasa 6onblie Kucnopoga, Yem ero pere-
HepupyeT NpMpoaa Ha BCEWN X TEPPUTOPUN.

Taknm obpasom, B KpYMHbIX Meranonmcax aBToMoOUbHbIN TpaHCNOPT nornowaeT
Kncrnopoaa B AecATkM pas bonblue, YeM BCE NX HaceneHue.

NccnepoBanus, npoBeaeHHble Ha aBToMarnctpansax MockBbl, Nokasanu, Yto npu
Txon 6e3BeTpeHHON noroge M HU3KOM aTMOCHEPHOM OABNEHUN HA OXMBIIEHHbIX aBTO-
MOOUNBHBIX TPaccax CxXUraHne KMcnopoda B Bo3gyxe Hepeako nosbiwaeTtcsa o 15% ero
obuiero o6véma. MI3BeCTHO, YTO Npu KOHUEHTpaumn kucnopoga (B %) B BO3AyXe HUXE
17 y nogen nosBnsitoTCAa CMMNTOMbI HEAOMOraHus, npu 12 n MeHblle BO3HUKAET onac-
HOCTb O715 XXM3HW, NPU KOHLEHTpaunmn Hxe 11 HacTynaet noTeps CO3HaHUS, a Npu Lwec-
T — NpeKpaLlaeTca abiXxaHue.

C Opyrou CTOpOHbI, Ha 3TUX MarucTpansax He NPOCToO Masno KMcnopoaa, HO BO34yx
elé HacblleH BpeaHbIMM BelllecTBaMn aBTOMOOMIbHOIO Bbixnona. ViccnegosaHus Ha-
YYHO-UCCMEeaoBaTENbCKUX MHCTUTYTOB HOpPManbHOW (OU3NOSIOrMK NOKa3bIBaKOT, YTO B
Mockse 92—-95 % 3arpsisHeHMst BO34yxa AaeT aBTOMOOUNbHbIM TpaHcnopT. [bim, Bbibpa-
CbiBaeMbI 3aBOACKMMU Tpybamn, ncnapeHuss XMMmM4eckux Npou3BOACTB, rapb OT KO-
TenbHbIX N BCE NpoYMe 0TXOAbl AeATENbHOCTN BOMNbLLOro ropoaa CocTaBnsalT NPUMEPHO
BCEro cemMb npoueHToB obLen macchl 3arpsisHeHnin. OcobeHHOCTb aBTOMOBUIbHBIX Bbl-

6pOCOB — 3TO TaKXe TO, YTO OHU 3arpA3HAKT BO34YyX Ha BbICOTE YHerioBe4YeCKOoro pocTa, "
Jroan Abiat 3TMMn Bbl6p008MVI.
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Tabnuya 23
Cocmae 0CHOBHbIX npumecel 8 8blbpocax asmompaHcriopma (8 ke Ha MOHHY morisiuea)

KomnoHeHT OBurartens
BbIOpocoB 6eH3UHOBbLIN An3enbHbIN
Okcnabl:
yrnepoga 395,0 9,0
asoTa 20,0 33,0
cepbl 1,6 6,0
Yrnesogopoabl 34,0 20,0
Anbgerngbl, opraHN4eckmne KUCnoThbl 1,4 6,0
TBépable YacTuupl (caxa) 2,0 16,0

B Tabnuue 23 npuBeaeH coctaB OCHOBHbIX NMPUMECEN B BbIXMOMHbIX ra3ax 6eH3un-
HOBbIX W AN3ENbHbIX ABUraTene BHyTPEHHEro cropaHus.

OCHOBHBbIE HAalIpAaBA€HHSA H NIYTH CHHXXEHHA
BpEeAHBIX BBIOPOCOB aBTOTpaHCIOpPTA

MpuopuTeTHbIE HanpaBneHUs1 CHWXKEHUS 3arpsi3HEHNS OKpy>KatoLLen cpeabl aBTo-
MOBUITbHBIM TPAHCMNOPTOM — 3TO:
» NPYMEHEHNEe HOBbIX BUAOB aBTOTPaAHCMOPTA, MUHUMAIIBHO 3arpsi3HSAOLLNX OKPY-
Xawyo cpeqy (Hanpumep, anekTpoMoobunn);
» paumoHarnbHas opraHu3aumsi u ynpasreHne TPaHCNOPTHBIMU NOTOKaAMU;
» ncnonb3oBaHne 6onee KayeCTBEHHbIX U SKONTOMMYECKM YMCTbIX BUAOB TONMMBA
(Hanpumep, ras);
» NPUMEHEeHne COBEPLUEHHbIX CUCTEM — KaTanns3aTtopoB TOM/MBA U CUCTEM LUYMO-
rNyLweHns — riywmTenen wyma.
Bce meponpusiTusi o CHUXKEHUIO BbIOPOCOB aBTOTPAHCMOPTOM MoApPa3densitoT Ha
TEXHOIOrM4eckne, CaHNTapHO-TEXHNYECKNE, MITAaHMPOBOYHbIE; aaMUHUCTPaTUBHBIE (prc. 95).

( \ ¢ TeXHOAOrHYIECKHE )
1. 3ameHa TolIAMBA
2. 3aMeHa gBUraTeAs
3. CoBepineHCcTBOBaHHEe pabodero Imporecca

\ ABHTaTCAA j
4 )

nAaI'IIfIPOBO‘-II'IbIe

1. OpraHuzanuyg IepecedeHnsd YAHIL Ha PA3HbIX
— YPOBHAX

2. Opranusarma To/I3EMHBIX ¥ HA3EMHBIX
\_ MENIEXOHEIX IIEPEXOA0B Y,
-

'\

CaHHTapHO-TeXHHYECKHEe
— 1. PenMpKyAdiHg OTPabOTABIIHX TAa30B

\ 2. Hefirpaamsanus oTpaboTaBIIMX TA30B

[ A.ZLMH}IHCTPaTlfIBHBIe \

1. YcranoBaeHHue HOPMAaATHBOB KadeCTBA TOIIAMBA
H AOIIYCKAaEMbIX PETHOHAABHBIX BBIGpOCOB

J

MEPOIIPHSATHA
ITO CHUKEHHIO BbIEPOCOB ABTOTPAHCIIOPTA

| | 2. BriBopg u3 ropojia TpaH3WTHOIO TPAaHCIIOPTA,
CKAQ/ICKMX 0a3 U TEPMHUHAAOB

3. BeioeaeHHe IIOAOC ABHIKEHHSA OOIIECTBEHHOIO
TPAaHCIIOPTa U CKOPOCTHBIX JOPOT
L J \ 6€30CTAHOBOYHOIO [IBHUKEHHUA /

Puc. 95 — Meponpusimusi o CHUXeHU 8bI6pocos asmompaHcriopma
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Pa3paboTKa aAbTepHATHBHBIX BHAOB aBTOTPaHCIOpPTA

K OCHOBHbIM anbTepHaTUBHbIM aBTOMOOWMbHLIM BMAAM TpaHCMOpPTa OTHOCATCA
9NEeKTPOMOOUIb, CONMHEYHbIN ANEKTPUYECKUI aBTOMOBUIb, aBTOMOOUIb C MHEPLIMOHHBIM
apuratenem.

WpeanbHbin aBTOMOOUNbL ANda ropoda — anektpoMmobuns. OH npuBoguTCcAa B OABU-
XEHMe anekTpoaBuratenem, KOTopbii, B CBOK O4Yepeab, NOnyvaeT 3HEPrnto OT HEKOTO-
poOro Yncna akkymynatopHblx 6atapen. OCHOBHbIE NPEUMYLLIECTBA 3f1IEKTPOMOOMNA ne-
pen aBTomobunem cnegyowme:

» OH MoyTM He AaeT BblIGPOCOB BpeaHbIX BELeCTB; TOKCMYHOCTb ra3oB, nona-
AaoLmx B atMocdepy Npu 3apsake v paspsgke akkyMynsTopHbiX 6aTtapen, HecpaBHUMO
MeHbLLe, YeM npu paboTe ABuratens BHyTPEHHEro CropaHus;

> obnagaeT npusnekaTtenbHOM ANA TPaHCNOPTHbLIX CPEACTB XapaKTEPUCTUKON: Ha
MasibIX CKOPOCTAX BpaLLeHUs Y Hero 60mbLION KPYTALLMIA MOMEHT, YTO OYEHb BaXHO, KO-
raa HY>KHO TPOHYTbCS C MecTa UNn NpeoaoneTb TPYAHbIA y4acTOK AOPOru; KpomMe TOoro,
OH NPeAnoYTUTENbHEN C TOYKN 3pEHNS yAeSIbHOM MOLLHOCTU 1 6onee KOMNaKTeH;

> He HyXgaeTcsa B CTONb TWaTenbHOM yxofe, Kak 0OblYHbIi aBTOMOOUMb: Tpeby-
€T MeHblLEe perynnmpoBoK, He NOTpebnsaeT MHOro Macna, npoLLe cucteMa oxnaxaeHus, a
TonnuBHagA BoobLLe OTCYTCTBYET;

» N3rnyyaeT 3HaAYUTENbHO MEHbLUMA LYyM, YeM aBTOMOOUNU C OM3ENbHbIM WU
GEeH3NHOBLIM MPUBOAOM.

CornHeuyHbIn anekTpoMobunb npeactaBnsaeT cobom KOMMIEKC, BKNHOYAKOLLMA SNeK-
TPUYECKNA aBTOMOOMIb N COMHEYHbIN KOMNEKTOP, KOTOPLIN obecneymBaeT nepesapsaaky
aKKyMynsiTopHou 6aTtapen BO BpeEMSI €ro OABMXXEHUSA UNu cTosiHku. ABToMobunun, pabo-
TaloLne Ha CONMHEYHOW 3HEPruK, NokKa eLLé ABNATCA NPeaMeTOM 3KCNepuUMeEHTarnbHbIX
pa3paboToK, Npy 3TOM pasHble MOAENN 3HAYUTENBHO OTNMYAKOTCS NO KOHCTPYKLUMU, ON-
3anHy 1 pabounm xapaktepucTnkam. Ho Bce OHU MMEKT COMNHEYHbIE KOMMNEeKTOopbl, KOTO-
pbl€ MOrfoLaT COMHEYHbIA CBET M NPEBPaLLalOT ero B 3feKTpMYecTBO. 3ateMm, anek-
TPUYECTBO XpaHUTCs B BaTtapee A0 Tex Mop, noka He noTpebyeTcsa Ans npueBeaeHus B
aencteue anektpoasuratens. C TeopeTnyecKon TOYKM 3PEHUS COSNTHEYHbI aBTOMOOUIb
AOomKeH Obl ABMraTbCs BEYHO, TaK Kak eaAMHCTBEHHbIM Heo6Xo4MMbIM NSt HEro TOnsu-
BOM CMY>XUT COMHeYHbI cBeT. HO cepb€3HbiM HedoCTaTKOM OCTaeTCs HEBO3MOXHOCTb
OBWKEHMUSI HOYbIO UM OHEM B YCMOBMSIX CrfowHom obnayHoctn. ABTomobunb  «Cak-
pangep», CNPOEKTUPOBaHHbLIN U COOpaHHbIN Ha aKynbTeTe MEXaHWKA U IHEepPreTUKu
Kapanddckoro yHuBepcuteta (Benukobputanus), secut okono 90 Kr, pasBMBaeT CKO-
poctb Ao 30 km/4 n pabortaeT Ha anekTpuyecTse, BbipabaTbiBaeMoMm 300 CONMHEYHbIMU
Gatapesamu.

B aBTOMOGUNE C MHEPUVOHHBIM ABUraTenieM B Ka4ecTBe HaKonuTensa aHeprum uc-
NONb3yeTCA He akKyMynsaTop, a MaxoBUK. Takoe HOBOBBeeHWe no3BonseTr obomTucb
6e3 gBuratens, KOpobkn ckopocTen, paguaTtopa, ctapTepa u BbixnonHon Tpybel. Maes
KOHCTPYKTOpa TakoBa. OMEKTPOTOK OT CTaLMOHAPHOrO0 WCTOYHWKA MCMNONb3yeTca AOns
pPacKpyTKM CyrnepMaxoBuKa M3 fIErkmx, HO MPOYHbIX HA Pa3pbIB YriepoaHbIX BONOKOH. Ko-
roa oH Habepét obopoThbl, HanpskeHne OTKNYaeTcs. Ho, BpalleHve npogosmkaeTcs
HECKOSbKO 4acoB, MOCKOSbKY CynepMaxoBUK 3aKmtoYeH B repMeTUYHY0 Kancyny, u3 Ko-
TOPOWN BblKa4yaH CONPOTUBNAIOLLMIACA BO3OYX, @ MarHUTHbIA NOABEC YCTPAHAET TpeHue B
NOALUMNHUKAX. DKCNEPUMEHTbI B 3TON 06n1acTy nokasbiBatoT, YTO aBTOMOOWNb C cynep-
MaxoBMKOM crnocobeH pasroHaTbea Ao 96,5 km/4 Bcero 3a 6,5 cekyHg. Npober 6e3 noa-
3apsaku Takke obelaeT ObITb BnevaTtnawowmm — go 600 km.

OpzaHu3ayuoHHO-mMexHosIo2UYeCcKasi cxemMa ymusnu3ayuu omxodoe. B o0-
LLeM BMAE CXema yTunusauuum npegcraBnseT cobon cuctemy mep no ynpasfieHUIO OBK-
xeHnem notokoB OATC u komnnekcHon nx ytunusauum (puc. 96). isumxerHmne OATC Ha-
YnHaeTca ¢ nnowanok cbopa AaHHbIX OTXO0AO0B. YacTb 3TMX NMOWAfoK, OCHALLEHHbIX
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pe3aTesibHbIM U NpeccoBbiM 0bopyaoBaHMEM ANS NpeasapuTeribHoM obpaboTku OTXO-
AoB (4ns noBblWeHNa 3PPEKTUBHOCTN UX XPAHEHUS U TPAHCNOPTUPOBKK), MOXET BbITb
npeobpasoBaHa B COPTUPOBOYHO-HAKONUTENbHbIE cknaabl. lNocrneaHne Heobxoanmbl Kak
Ans kBanumunpoBaHHON COPTUPOBKM OTXOA0B, 3a4acTyto obycrnosnusawowen agdgekx-
TMBHOCTb UX JanbHenwen nepepaboTku, Tak U N9 UCKIIOYEHUS KONOrMYeCcKn onacHbIX
komnoHeHToB OATC.

IIAOIITAZKA CBOPA
|
2
h 4

CopmupoeouHO-HAKONUMENbHLE CKAAOLL
(c mexanusupoeannoil o6pabomicoil < :—

uacmu omxodos)

N\
TemnepamypHas
M decmpyrxuus
HH®OPMAIITHOHHO-3KCIIEPTHAA | Pe3UHOMEeXHUUECKUX
CHCTEMA usdenuii (nuponus,
1 pezeHepauus,
zudpozeHepayus
v u npouee)
IIPECCOBAHHE
PE3KA
APOBAEHHE

¥
h
TEXHOAOIHYECKHE IIEITOYKH YTHAH3ALIHH
: it
Hugropmayuonnas 6upska npodyxkmoe
'l:> nepepabomru 6MOPUUHBIX MAMEPUANOE

Puc. 96 — Op2aHu3ayuoHHO-mexHoIoa2uyeckas cxema ymususayuu omxo0o8
asmompaHcropmHbIX cpedcme U mpaHCcropmHo-6bImoeo2o 06CITyXU8aHUS

[MpoaoyKTMBHOE U B3anmMOBbIrOAHOE (DYHKLMOHMPOBaAHME Nfowanok cbopa oTxo-
A0B N COOTBETCTBYHOLUUX COPTUPOBOYHO-HAKONUTESNbHbBIX CKMadoB npeanonaraet pas-
BepTbiBaHME MHGOPMALNOHHO-3KCcnepTHoN cuctembl (U3C), onpegenstiowien CTpykTypy,
XapaKTePUCTUKM U OO BbEMBI BTOPUYHOIO Cbipbsi, HEOBXOAMMOro nepepaboTynkam u gpy-
rmm notpebutensam.

BonpocsI AT CAMOKOHTPOAS

1. KpaTko oxapakTtepu3ynte MMPOBON aBTOMOOMWIbHLIN NapK U HeratuBHbIE NO-
CNeACTBUS NCMNOMb30BaHNst aBTOMOOMMEN

2. Bblaenute OCHOBHble HanpaBfeHNs CHMXXEHUSI BpeaHbIX BbIOpOCOB aBTOTpPaHC-
nopTa

3. B 4ém npeumyulecTtBa anekrpomobunca nepeg aBTomoomunem?

4. Ha3oBMTE OCHOBHbIE MEPOMNPUSTUSA MO CHKEHWNIO BbIBPOCOB aBTOTpaHCMNOPTA

5. B 4ém TexHonormyeckas CyTb yTUnM3auMM OTXOAO0B aBTOTpPaHCMopTa U TpaHC-
NOPTHO-6bITOBOrO 06CNYyXMBaHNA?
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Pasgen 7. 3ALLUTA OKPYXXAIOLLEN CPE[lbl OT OTXOA0B
PAKETHO-KOCMUYECKOWU TEXHUKU

PaKeTHO-KOCMHYECKHE KOMIIAEKCHI H TEXHOAOTHYECKHE
¢a3bI ocylmIeCTBAEHHSI KOCMHY€ECKOIo IMoAETa

Cmpykmypa pakemHO-KOCMUYeCKUX KOMMJIeKco8. PakeTHO-KOCMNYECKUIA KOM-
nnekc (PKK) — 3To cOBOKYNHOCTb PYHKLUMOHANbHO B3aMMOCBSA3aHHbLIX KOCMUYECKUX an-
napaToB M Ha3eMHbIX TEXHUYECKUX CPeacTB, NpefHa3HayYeHHbIX AN CaMOCTOATENbHOMo
pelleHns 3a4ad B KOCMOCe M U3 KocMoca unu ans obecnedyeHns 3Tux 3agad B cocTaBe
KocMunyeckom cuctembl. Kak BugHo mns puc. 97, PKK BkntoyaeTt pakeTy-HOCUTESb, KOCMU-
YecKkui annapar, TEXHUYECKUIN KOMMIEKC, CTapTOBbIN KOMIIIEKC, CPeAcTBa U3MepUTErb-
HOro KOMMIeKca KOCMOApOMa M Ha3eMHbI KOMMMEeKC ynpaBneHUs KOCMUYeckum an-
napaTom.

KocmoOpom — 370 KOMMNNEKC cneumanbHO NOArOTOBMEHHbIX 3€MESbHbIX Y4acTKOB
C coopyxeHnsmu n obopygoBaHuem, obecnednsarowumm c6opKy, NOArOTOBKY K MYCKY U
MYCK PaKeTHO-KOCMUYECKUX CUCTEM, U3MEPEHUS TpaeKkTopuu KX noneTta, Bblgady Ko-
MaHA, a Takke npvem n o0bpaboTky nocTynarwen tenemerpudeckon nHgopmaumn. B
COCTaB KOCMOAPOMa TaKkKe BXOAAT 3eMeSibHble UMW BOAHble y4acTKu Ans nageHus oT-
paboTaBwNX CTyneHen pakeT-HocuTenen n Ans Nocagky BO3BpaLLlaeMbIX KOCMUYECKUX
ob6bekToB. Kocmogpombl npegHasHadeHbl AN NOATOTOBKM W Mycka pakeTHo-
KOCMUYECKUX CUCTEM pasfUYHOro Knacca W HasHayeHusa. OTO MNO3BONSAET KOHLEH-
TPUPOBaTb HayyHble M JKCNepuMeHTanbHO-uccrenoBaTenbckne paboTbl NO pakeTHO-
KOCMUYECKMM nporpammMam, WUCnbITbiBaTb pasnuyHble BuAbl 0OOpyAoBaHus, 3Kcnepwu-
MeHTanbHO oTpabaTbiBaTb OTAENbHbIE CUCTEMBI, Hanbonee adeKTMBHbIE COCTaBbl pa-
KETHbIX TONMMB U npoyee. [pn kocMogpomax 4acTo UMEKTCH MPOM3BOACTBO OTAENbHbIX
BUOOB PaKETHO-KOCMUYECKON TEXHUKWN, KOHCTPYKTOpCKkme 6topo n HAW.

e, 's N
ﬁ — PakeTa-HOCHTEAD

v
20|, ,
? ol M Kocmuueckuii arrmapar
=~ X o
= nél r “
8 = Kocmoapom
M E \. J
o g r \
E — TexHUYEeCKHUH KOMIIAEKC

. v
€3]
] r — “
< | | HazeMHBIN KOMIIAEKC yIIpaBAE€HHA
iy KOCMHYECKHMH arrapaTaMyu

Puc. 97 — CmpykmypHas cxeMma pakemHO-KOCMUYeCKO20 KoMrieKca

B HacTosiee Bpemsa Gonee AecAaTn CTpaH MMEKT CBOM MpPOrpamMmbl OCBOEHUS
kocmoca. Cpeaum HMX cnocobHbI BbIBOAUTL annapaTtbl B KOCMOC C MOMOLLbIO CBOUX HOCK-
Tenen Poccus, CLWA, ®paHums, AnoHna, KHP, Benukobputanus, UHans.

B Tabn. 24 npvBeaeHbl XapakTEPUCTUKM OCHOBHbIX 3KCMyaTUPYIOLWNXCA cendac
KOCMOOPOMOB.

PakemHo-KkocMu4yeckue cucmemsbl. [10 CBOEN CTPYKType pakeTHO-KOCMUYeckasd
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cMcTema 4alle Bcero npegcraBnseT cobon MHOroCTyneH4YaTbln KOMMITEKC, BKITHOYAOLLNIA
HECKOJIbKO PaKeTHbIX GITOKOB U MONE3HbIN rpy3, KOTOPbIM MOXET ObiTb KOCMUYECKUIA KO-
pabnb, KOoCcMMYeckass CTaHUMsi, UCKYCCTBEHHbIN CMYTHWK MnaHeTbl, pasfM4HOro poaa
KOCMMYECKME annapaTbl, NpefHa3HavyeHHble ANns (OYHKUMOHMPOBAHMUS Ha NiaHeTax W
TOMYy nogobHoe.

OTa KocMmMyeckasi cuctema coobuiaet nonesHomy rpysy BTopyto (11,19 km/c) nnm
TpeTbto (16,7 KM/C) KOCMUYECKYO CKOPOCTb. Bxoasuime B e€ coctaB GroOKM CNOCOGHbLI
ANUTENbHOE BPEMSA HAaxXOOUTbCHA B KOCMWYECKOM MPOCTPaHCTBE U obecneumnBaTb 3anyck
paKeTHbIX ABUraTenen B yCrnoBusxX HEBECOMOCTW.

Tabnuuya 24
XapakmepucmuKu OCHOBHbIX 3KCI/TyamupyroWUXcsi KOCMOOPOMO8
\ MpoexT-
3= |32 S o O Han npo-
s 5 s g E’ = UYunucno £ IS n3BoAam- OCHOBHbIe
9 = E E= o MOHTaX- | § ¥ o Tenb- 3anauu
CrpaHa 5[ 5 Qs © a E o Ho- 5 E Q| HocTb M Ha3HaveHue
s S8 08 i g ucneita- E 5 S| crapro- 3anyckaeMbIx
8 o g E[ g 2 5 TenbHbIX e Q E BbIX KOM- KOCMUNYECKUX
x> = g g g >Kopnyc03 ‘E“ gtg_ NnseKcos, annapatoB
o~ o o O | wr./rog
BbinonHeHue nuno-
TUPYEMbIX Npo-
rpamm; o6opoHHOE,
Poccusi | Mneceuk 3 7(9) 9 130 570 HapOAHOX03AM-
CTBEHHOE, Hay4yHOe
HasHadeHue (CBSA3b,
TeneBuaeHune, reo-
aesvs v ap.)
BbInonHeHne mex-
AyHapoaHbIX Mpo-
rpamm; o6opoHHoE,
Kasax- | & ikomyp 6 o(150) | 14 153 | 2196 | HapoAxoxosan-
cTaH CTBEHHOE, Hay4Hoe
Ha3Ha4veHue (CBA3b,
TeneBunaeHune, reo-
aesuna n gp.)
BocTouHbIN
ucnbiTa-
- O6opoHHoe, Hayu-
TenbHbIN
HOMVIOH Hoe (CBs3b, HaBura-
CLUA 3anagHblil 1(2) 2(2) 2 20 653 Lums, reogesns u
- 4(5) 6(7) 1 76 370 ap.) n Kom-
Mepyeckoe HasHa-
nbiTatenb-
. YeHue
HbIA Nonu-
rOH
BbinonHeHne nuno-
TUPYEMbIX N MEX-
KocMue- quaponglx npo-
- rpamm; o6opoHHoe,
ClA | CKMWILSHTD 1 54y 3(6) 1 50 360 HayuHoe (CBS3b,
Izlem'HﬂeﬁllA HaBurauus, reoge-

31 1 Op.) U KOM-
MepyecKoe HasHa-
YyeHne
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OKoH4yaHue mabir. 24

s | 1| s | o | Hapuee cwer
CuuaH 1 2(3) - 50 360
HOe Ha3HayeHune
Hay4yHoe, kommep-
®dpaHumsa Kypy 1(3) 3(3) 2 50 360 yeckoe n 06opoH-
HO€ Ha3Ha4YeHne
Hay4Ho-
Anonus YTuHoypa 2 3(3) 1 50 360 nccnegoBaTernbCcKkue
TaHeracuma 2 3(3) 1 50 360 1 NnpuknagHble
3agaym
Hay4yHo-
VHans y Wpw- 1 1(1) 1 50 360 nccnegoBaTenbCckme
apukoTta N NpuKnagHble
3agaum

WpeanbHas CKOPOCTb, COOTBETCTBYHOLLAS PELLUEHUIO KOHKPETHOM TexHonornye-
CKOM 3ajayuv, Ha3blBaeTCHA XapaKTepuCTUYECKOM Pas3HOCTbIO MeXay AeNCTBUTENbHON U
XapaKTepUCTUYECKOM CKOPOCTAMKU, OByCrnoBneHa BAUAHWEM CUMbl TSHXKECTU, HanuMymem
aTMocdepsbl 1 yrna ataku. [1oaToMy AencTBuTenbHas CKOPOCTb B KOHLE aKTUBHOIO yya-
CTka coctaBngaeT 75-85% xapakrepuctudeckon. Hanpumep, ong BbiBEAEHUS UCKYCCT-
BEHHbIX cnyTHUKOB 3emnun (MC3) ¢ noBepxHOCTM 3eMNnn Ha HU3KYHD OpPOUTY HYyXXHa CKO-
pocTb 9,2 KM/c, Toraa kak doakTndeckasi CKopocTb Ha opbute — 7,9 kv/c.

TeXHOTreHHOE BO3AeHCTBHE HAa OKPYXKAIOLLYIO Cpeny
IPH 3KCIAyaTallHH PAaKETHO-KOCMHYECKOH TEXHHKH

Cocmae u ceolicmea pakemHbix monsue. PakeTHoe TONNMNBO — BELLECTBO UN
COBOKYMHOCTb BELLECTB, ABNAIOLMNXCA NCTOYHUKOM OOHOBPEMEHHO 3HEprum n pabodero
Tena. B obwem cnyyae pakeTHOe TOMNMMBO LOSMKHO 006nagaTthb BbICOKUM yAENbHbIM UM-
NyfbCOM THArM, BO3MOXHO, 60oMbLIen NANOTHOCTLIO N CTabUNbHOCTLIO, COBMECTUMOCTLIO C
KOHCTPYKUMOHHBIMW MaTepuanamm, xenaTtefibHO HEBbICOKMMM TOKCUYHOCTBIO U MOXapo-
ONacHOCTbIO, MMETb XOPOLLYIO CbIpbeBYIO 6a3y N HEBLICOKYKD CTOMMOCTb. B kayecTBe To-
nnuBa MOXeT OblTb UCMONb3oBaHa MOYTKM BCA nepuogmyeckas Tabnuua MeHaeneesa,
O[HAKO Ha NpakTuKe CrnekTp KOMMOHEHTOB, NPUMEHSAEMbIX Ha AENCTBYIOLWNX U Nepcrnek-
TUBHbIX HOCUTENSAX, OCTAaTOYHO OrPaHNYEH.

B pakeTHoOM TexHWKe OCHOBHbIM BMOOM TOMNMBA SABMSETCS XMMUYECKoe, TO €CTb
Takoe, KOTOpoe B pe3ynbTaTe XMMWUYECKON peakuuym OKUCIIEHUS, PasfOXeEHUa Unun pe-
KOMBUHaunmn obpasyeT BbicOKOTEMMNEPATYPHbIE NPOAYKTbI, CO34al0LMe PpeakTUBHYIO TAry
Npv CBOEM NCTEYEHUMN N3 PAKETHOrO ABUraTens.

B 3aBMCMMOCTM OT arperaTtHOro COCTOSIHUS KOMMNOHEHTOB XMMWYECKNE paKeTHble
TONNMBa NoApas3fensalT Ha XuaKoe — ANA XUOKOCTHbIX pakeTHbix asuratenen (XKPL),
TBEPAOE — ONA pakeTHbIX ABuratenen Ha TBépgom Tonnuee (POTT), a Takke rmbpua-
Hoe. B HacTosiLee BpeMs LUMPOKO M3y4datoTca xeneobpasHble U TUKCOTPOMHbIE TOMNNMBA.
[ns pakeToHOCUTENEN XapaKTEPHO NPUMEHEHME XULKOro ABYXKOMMOHEHTHOrO Tonnuea
(tabn. 25).

B kauecTBe okMCANTENS B XUAOKNX PaKETHbIX TOMMAMBAX UCMOMb3YETCH XUOKNUN Kn-
crnopop, TeTpaokcua asoTa, a B KQ4eCTBe roproyero — HeCUMMMETPUYHbBIN AuMeTunrngpa-
3vH (HOMI), cmece HOMIT ¢ rugpasvMHOM (a3po3unH), YrneBogOpPOAHbIE roproune Tuna
KEPOCMHOB, BOAOPOA.
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Tabrnuua 25
TexHu4YecKkue U 3KOHOMUYEeCKUEe XxapakmepucmuKu 08YXKOMIMOHEHMHbIX XUOKUX
pakemHbIX mornue

Tonnueo MaccoBoe cooTHoweHue | MAOK,
Okucnurtenb loptoyee KOMMNOHEHTOB Tonnuea | mr/m®
Bopopona xunakun 5,56 -

Kucnopoga sxuakuii KepocuH 2,73 300
HAMI 1,92 0,1
'mppasvH 1,0 0,1
UeTbIpEXOKVChb a3oTa HAMP 2,92 0,1
(MOK = 5 mr/m3) A3po3nH-50 2,13 0,1
MmpopasvH 1,44 0,1

Tonnuea Ha ocHoege XuOdKo20 Kucsiopoda. B HauanbHbIi nepuog pa3paboTku
KP[L Wnpoko NpUMEHANOCH TOMSIMBO XUAOKUA KUCITIOPOA-3TUIOBLIM CNMPT, KOTOpoe B
AanbHenwem 6biNo 3aMEHEHO NApPON XUOKUIN KMCNOPon — KEPOCUH. TOMNNMBO KNCNOpoA
— KEepOCUH sBRseTCsa AELEBbIM U HAaAEXHbIM, OHO XOPOLIO OCBOEHO B MPOU3BOACTBE U
akcnnyatauuun. Ha atom Tonnuee o6bivHO paboTtatoT XKPL 6onbwnx tar. MNMpumensieTcs
Ha pakeTax-HocuTenax «JAHeprnsay, «Boctok» (Poccus), «Topag-Oenbta», «Atnac —
LleHtaBp» (CLUA), cepusa N (AnoHus).

Tonnuea Ha ocHoBe TeTpaokcuaa asoTa. [1pyu HeobxogMMOoCTU ANUTENBHOrO Xpa-
HeHust TonnmBa Hanbonee LWNMPOKO UCNONb3YTCA: TeTpaokeus asota (AT) — HeCMMMET-
pu4yHbI gumeTtunrugpasud (HOMI) n TeTpaokeua asota — cmecb HOMI ¢ rmgpasmHom B
COOTHOoLWeHun 1:1. 3TK TONNMBA UCNONb3YHTCS HA OTEYECTBEHHOM HocuTene «poToHY,
HocuTene KHP «Benuknn noxon», esponenckoMm «ApuaH» (AT —HOMI), HocuTenax
CWA «Tutan», «denbta» (AT — A9pO3uH).

Teepdbie monnuea. OTHOCATCS K KNacCy YHUTapHbIX, TO €CTb coAepKalimx ro-
proyee B cmMecu C okucnutenem. B kayectBe okucnutens obblMHO MCNonb3yeTcs nep-
XJfiopaT aMMOHMUS, 3anofIMMEpPU30BaHHbIA C FOPHOYNM CBA3YIOLWMM Ha OCHOBE nonubyTta-
AveHa n ero mogudvkaumn. [ng ynyyeHus 3aHepreTMyeckmx rnokasarternen B TOMMIUBO
nobasnseTtca meTtansn, 00bI4HO artOMUHUNA.

B coBpeMeHHbIX pakeTHbIX ABUraTensax Ha TBepAOM Tonnuee Hambonee LMPOKO
NCNONb3YIT reTeporeHHble CMeceBble TBepAble TOMMMBa, KOTOpble MPeacTaBnsalT Co-
60N MexaHN4YeCKyto CMeCb TBEPAbIX MESKUX YacTuL, OKUCNTENSA, NOPOLLKa MeTanna unm
ero rmgpuaa, paBHOMepHO pacrnpefeneHHblX B OpraHn4eckoM nonvMmepe, SBnstoLemMcs
roptoYMM 1 BbIMOSHAKLWEM OAHOBPEMEHHO POSib CBA3YOLWEro Ans TBEPAbIX KOMMOHEH-
TOB, a TaKXe BCNoMoraTesibHbIX KOMMOHEHTOB, YnydllaroLWwmnx TeXHornormyeckue, mexa-
Huyeckne, GannucTmyeckne n aKCnIyaTtaumMoHHble CBOMCTBaA TonnuBe. B kavecTtBe Okuc-
nuTens NpUMeHsIOT GoraTble KUCNOPOAOM COMvM a30THOW, XMOPHOW KUCAOT, a Takke
B3pblBYaTbIE OpraHMyYeckme HUTpocoeanHeHnsl. Hambonee LWMPOKO B Ka4yecTBe OKUCHU-
Tens NPUMeHsIT nepxnopaTt ammMmoHus (B %):

Mepxnopat ammMmoHna NH4ClO, (OKMCAUTENb) ] 69,60;
TOPOWIOK @mIOMUHUS 16,00;
CwuHTeTnyeckun kayvyyk PBAN (cononumep nonnbytagmeHa,

AKPUINMOHUTPUINA M @aKPUIOBOM KACTIOTbI) 12,04,
Okuch xenesa (KatanuaaTtop CKOPOCTU FTOPEHNd) ] 0,40;
onokcugHas cMona (areHT NoNuUMepu3aunm) 1,96.

3azpsasHeHuUst okpyxarouseli cpedbl npu npedcmapmoeoli Nod2o0moeke U Ha
akmueHoM yyacmke rnosiema. Hanbonee oTBeTCTBEHHbIE onepauuy npu NpeacTapTo-
BOV MOArOTOBKE Mycka pakeToHOCUTenei — 3To 3anpaBka TOMMMBOM U CKaTbIMU ra3amu.
3T onepaummn BbIMOMHATCA aBTOMATUYECKU, U BEPOATHOCTb BO3HUKHOBEHUS HeluTaT-
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HbIX CUTyauuh WU, COOTBETCTBEHHO, 3arpsaA3HEHUs OKpyXXalollen cpedbl onpenensieTcs
HaOEeXHOCTbIO CUCTEM aBTOMaTUYecKoro ynpasrneHus. [Mpy oTMeHe 3anycka (unv no
APYrMM npuynHam) ocyLlecTBNAeTCs CMMB KOMMOHEHTOB TonnvMBa M3 6akoB roproyero u
OKUCIUTENS, U3 3anpaBOYHbIX MarucTpanemn B XxpaHunuia.

OcCHOBHOE TEXHOreHHOe BO34enCcTBUE Mpy NpPeacTapToBOW NOLrOTOBKE MPOSABASA-
eTCA B BUAE 3arpsa3HEeHUs OKpyXarollen cpedbl KOMMNOHEHTaMM XUAKOTO pakeTHOro Tor-
nuBa n ux napamu.

CTapToBbIM Ha3blBalOT aKTMBHbIA Y4aCTOK OBWXXEHUS PaKeTOHOCUTENdA, Ha KO-
TOPOM pakeTa COXpaHsieT cTapToBoe nonoxeHne. CTapToBbI Y4aCTOK XapaKkTepuayeTtcs
MOLLHOW aKyCTUYEeCKOW Harpys3Kom Kak Ha pakeTy-HOCUTENb U KOCMUYECKUIA annapar, Tak
N Ha OKpYXaloLLyto cpeay.

MHorouymcrieHHble aKCrnepuMeHTarbHble AaHHble U pacYEThl MOKa3bliBaKOT, YTO Ha
obpasoBaHMe aKkyCTUYecKoro nosis 3aTpavymMBaeTcs 4O OL4HOro npoueHTa KUHETUYECKOM
SHeprun cTpym. YacTOTHbIN CNEKTp WyMa NpOCTUPaETCa OT HECKOMbKUX repy 0O AecAT-
KOB Kunorepu,.

B HacTodllee BpemMs cyLlecTByeT runoresa TOro, YTO 3anyCcK CBEpPXTAXESbIX pa-
KeT-HOoCUTENen CNy>XuT CTapTOBbIM MMMYSIbCOM KpynHOMacLWTabHbIX kornebaHun reodum-
3MYECKON CUCTEMbI, MPUYEM JHEprust KonebaHun 3TON CUCTEMbI NpPEeBbILAeT IHEPruio,
BblAENMBLUYIOCS MPU CrOpaHNM pakeTHoro Tonnmea. YactHbln BuA konebaHuin — 310 BON-
Hbl AedopMaumm 3eMHON Kopbl, CNOCOBHbIE CNPOBOLMPOBATEL 3EMNETPSICEHNA B Hanbo-
nee HanpsXXKEHHbIX €€ yyacTKax, HaXo4ALNXCH B 30He BNUAHUS 3anycka.

McTeueHne npoaykToB CropaHus M3 corra ConpoBOXAaeTCA MOLUHbIM JTy4UCTbIM
MOTOKOM B OCHOBHOM [uanasoHe BMOUMbIX WM MHMPAKpaCHbIX ASIMH BOSH. [MNOTHOCTb
CBETOBOro NoToka 0COGEeHHO Benuka Ans NpOAYKTOB CropaHusa TBEPAbIX paKeTHbIX TOnM-
nuB, OS5 KOTOPbIX CTeNneHb YepHOThl gocTturaet 0,8.

CyLiecTBeHHbIM (DaKTOPOM 3KOSOrMYECKOM Harpy3kv Ha OKpYXKatoLLyto cpefy, Kak Ha
CTapTOBOM y4yacTke paboTbl ABUraTens, Tak 1 Bce BpeMs ero paboTbl Ha TpaeKkTopumn sSBns-
eTca Bblbpoc npoaykToB cropaHus. o mogenu nepeHoca npumecen B atmocdepe C mc-
NONb30BaHMEM [aHHbIX O COCTaBe MPOAYKTOB CrOpaHus U X Macce MOXHO paccynTaTb Kak
CKOPOCTb NepeHOoca, Tak U BPEMS XXU3HN aHTPOMOreHHbIX NpUMecern B aTMocdepe.

Mpn ganbHenweM ABMXEHUM Ha akTUBHOM yyacTKe norieta no TpaekTopum pake-
TOHOCUTESb NPOXOAUT Yepes Tponocdepy, cTpaTocdepy N HUXKHIOK YacTb MOHOCKEpPbI
(Tepmocdpepy). Kpome nepedncneHHbix ¢akTopoB TEXHOTEHHOrO BO3AENCTBUSA HA OKPY-
XarLyo cpefly, Ha CTapTOBOM y4acTKe UMEKT MeCTO:

» cneundundeckne, Hanbonee 3HaunMble hakTopbl BO3LENCTBUA HA aTMoOcdepy
Ha aKTMBHOM y4yacTke norneta: 3To obpasoBaHMe yaapHbIX BOMH M CKa4YKOB YMSOTHEHMUS
NPy OBWXEHUN PaKeTOHOCUTENS, OOCTUTLLErO TPAHC3BYKOBbLIX U CBEPX3BYKOBbLIX CKOPO-
CTeNn, n, Kak cneacTene, rasaognHaMmmn4yeckoe Bo3MyLLeHe atMocepsl;

» paspyLleHne 030HOBOro Cros B cTpaTocgepe;

» YMeHbLUEHNEe KOHLEHTpaUuKn 3apsKeHHbIX YacTul B MOHOCepe; nageHue oT-
paboTaBLINX CTyNeHen pakeToHOCUTENS Ha 3eMno No TpaccaM nycka v Tak ganee.

PalioHbl nadeHusi N0 mpaccam nycka pakemoHocumedsied. Npn aBMXeHUn pa-
KETOHOCUTENS NO TPaekTopun nocrnegoBaTenbHO OTAENATCS CTapTOBbIE YCKOPUTENMW,
oTpaboTaBLIMe CTyneHW, rosioBHble obTekaTenu, nepexofHble OTCeKU nocneayrLmnx
CTyneHen n Apyrue anemMeHTbl KOHCTPYKUUKU, KOTOpble NnagarT Ha NOBEpPXHOCTb 3emIiv
BAOSMb Tpacc nyckoB. Bce oHM oTaensalTca B pasHOe Bpems, pasnnyaroTcd no macce,
KOHUrypaLumMm n KNHeMaTnyeckum napameTtpam (yoanéHHOCTU OT TOYKM cTapTa, CKOpo-
CTW, BbICOTE, YINY HaKMOHa TPAeKTOPUM K 3eMHOW NOBEPXHOCTU MU NpoYeMy). ATO NPUBO-
OUT K 3HaYNTENbHOMY paccenBaHuI0 OTAENSAILWMXCH YacTen No noBepxHocTn 3emnu. Ha
MECTHOCTU Ha PacCTOSAHUAX OT TOYkM ctapta o 800 KM npwu OBYXCTyneH4yaToMm U A0
2500 KM npu TpexcTyneH4YaToM BblBeAeHUM 0bpasyloTca «NsaTHa» BO3MOXHOIo nageHus
yacTell pakeToHoCUTens nnowaabio 1500 — 5000 km? (Tabn. 26).
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YuutbiBas 10, 4TO Kaxabin XKPL nmeeT rapaHTMpOBaHHbIN 3amnac TonsvBa, CO-
CTaBMALNNA, KaK MUHUMYM, OAWH-ABA NPOLEHTA, 30Hbl NAAEHNSA CTYNEHEN C OCTATKOM
TOKCWMYHOrO TOMfmMBa OOSMKHbI OblTb MPU3HaHbl obnacTaMu BPEeOHOro BO3AENCTBUA Ha
oKpyxatoLlyto cpeqy. [1nsa Bcex AeNCTBYOLWNX B HACTOSLLIEE BPEMSA KOCMOLPOMOB Takas
NOBEPXHOCTb 3eMfnin cocTaBngdeT MUINIMOHbI KBaApaTHbIX KUITOMETPOB.

Tabnuua 26
lnowadu 30H nadeHusi cmyrieHel pakemoHocumerseu
MapameTpbl OcTaTtkm TonnusBa
PakeTo- Cry- annunca Mnowaab B 6aKax pakeT C TOKCHU-
HOcuUTenb | nNeHb pacceuBaHus 30HblI, KM? HbIMU KOMMOHEHTaMu
(pasmepbl ocen), KM okucnurtenb/roptoyee, T

SHepris 1 3060 565,9 -

2 1700100 53 407,0 -
MpoTo 1 50-30 4712,3 1,56/0,68

2 110+60 207345 0,48/0,21
Kocmoc ! - - 0,3/0,1

2 0,3/0,1
Lvkno 1 5030 4712,3 0,5/0,20

2 240+80 60 318,6 0,15/0,05
TaiidoyH 1 5020 3140,0 0,5/0,20

2 200100 62 800,0 0,15/0,05

3ennT ! 60°20 3769,9 a
2 120+40 15 079,6
Cotos, 1 4412 1659,7

MonHus 2 60-10 1885,0 -

O30HoebIl cnolti 3emnu. O30H paspyllaeTcsa B pesynbTaTe BO3LENCTBUA BOOS-
HbIX MapOB, COAEPXKALLUMXCA B 3HAYMTENbHON Mepe B NpoAyKTax CropaHus, a Takke OkK-
CMaoB a3oTa, obpasylwmnxca U3 asota M Kucnopoaa Bo3gyxa nog AeVCTBUEM BbICOKMX
TemnepaTyp B (pakenax pakeTHbIXx asuratenen. W, npaktuyecku, npu nonéte noboro
pakeToOHOCUTENSI B 030HOBOM crioe obpasyeTcsi «OKHO». MI3aMeHeHuss B 030HOBOM Crloe
NOA BO3LENCTBMEM PaKETHbIX BbIOPOCOB MOXHO KONMMYECTBEHHO OLEHUTb C MOMOLLBHO
POTOXMMMYECKMX MOAENEN, AOCTAaTOYHO NOAPOOHO OMMCLIBAKOLMX BECb KOMMMEKC ¢ho-
TOXMMWYECKMX NPEBpaLLEHNI B Tponocdepe n ctpaTocdepe.

Mopenb paspylleHns O30HOBOro Criosi MpyM OOUHOYHOM MYCKe pakeToHOCUTENs
«JHepruay MOXHO NpeacTaBuTb cnepylowmm obpasom. B cnege pakeTbl guaMeTpoM
HECKObKO COTEH METPOB 030H pa3pyLlaeTcs MOSIHOCTbIO Ha BCEX BbICOTax NPaKTUYeCcKu
MrHOBEHHO. oA BnvMsHMeM MakpoTypOyneHTHoOM Anddy3nmn BbiOpOLLEHHbIE BeLecTBa
nepemMeLumBaloTCa B cTonbe gMamMeTpoM HECKOMbKO KUIOMETPOB 3a HECKOSbKO 4acCoB.
CopepxaHne 030Ha B 3TOM CToNbe Ha BbicoTax 16—24 kM ymeHbliaeTcs Ha 15-20% ve-
pe3 ABa 4vaca, a 3aTeM NpoMcxoauT BoccTaHoBneHne o3oHa. O6nako pakeTHbIX BbIOpO-
COB B aTtMocepe 4vepe3 Heaento OOCTUraeT HECKONbKMX COTEH KunomeTpoB. Makcu-
MarnbHOe paspyllieHne 030Ha B obriake nMpoucxoguT Ha BbicoTax 24—-30 KM NpUMeEpHO
yepes 24 OHA nocne npoxoxaeHus paketoHocutens. OgHOBpeMeHHO B Tporocdepe m
NoHoctepe npoucxoamt obpasoBaHMe 030HA. C y4ETOM KOMMEHCUPYHOLLErO MOMOXMN-
TenbHOro adpdpekra obLiee cogepxaHMe 030Ha B panoHe nycka pakeToHoCUTeNnsa «QHep-
rma» (B npegenax BepTukanbHoro ctonba anameTtpom 550 kM) cHM3UTCS Yepe3 24 aHS
Ha 1,7% nn1 B MaccoBOM OTHOLUEHUN YMEHbLUUTCA Ha 27 Tbic. T. B Tabn. 27 npuBeaeHsbl
AaHHbIEe O pa3pyLUEHNN 030HOBOIO CrOS.
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3acopem~:e OKOAO3€EMHOI'O H KOCMHYECKOI'O IIPOCTPAHCTB

«Kocmuyeckuu mycop». Kaxgpbiin 3anyck nones3Hom Harpy3km B KOCMOC COMPOBO-
xpaetca obpasoBaHMeM Ha opbuTax HECKOSTbKMX AECATKOB OTAENSIOLWUNXCA 3NIEMEHTOB
N KOHCTPYKLMIM CNYTHUKOB U pakeToHOCUTenen.

B pesynbTate aBapuin 1 B3pbIBOB Ha opbuTax CNyTHUKOB U NOCMEOHUX CTYMNEHEN
pakeToHOCUTENEeW, CTONKHOBEHUI MeXay CnyTHMKaMU U ux obrnomMkamu, oTcrnamBaHus
TEenno3alnTHbIX MOKPbLITUA, BbIOPOCOB ABUraTeNbHbIX YCTAHOBOK U MpoOYee OKOSI03eM-
HOe MPOCTPaHCTBO ObLICTPO HaMonHAeTCA 0O6bekTaMu UCKYCCTBEHHOTO MPOUCXOXAEHUS
(OUIM), KoTopble MONYYMNM Ha3BaHWE «KOCMUYECKOro Mycopay. 3a rogbl KOCMUYECKOWN
3pbl Ha OKOMNoO3eMHbIX opbutax Obiro 3apernctpupoBaHo cebiwe 20 TbIC. KOCMUYECKMX
0O6BHEKTOB UCKYCCTBEHHOIO NPOUCXOXOEHUSA pa3mepom boree AecATn CaHTUMETPOB.

Tabnuuya 27
Luamemp 30HbI pa3pyweHusi 03oHa npu peakyuu ¢ CO Ha pasHbiX 8biICOMax, KM
PakeTa-HocuTtenb BuicoTa, kM

20 30 40 50

ApuaHn-4 0,9 1,0 2,6 9,2
IMpoToH 1,2 1.4 3,6/2.7 9.7

ATtnac 15 1,7 4.3 15,3
TuTtaH 4.6 54 13,5/1.7 6,0
Cnenc-lWaTttn 3,6 4.3 10,7/0 0
OHeprus 3,2 3,8 9,5/0 0
HenbTa 2,9/1.8 1,3 3,2/0,8 2,8
CkayTt 1,2/0,9 1,0 2,5/1,2 4.3

CornacHo gaHHbIM Cnyxbbl HabnogeHus 3a kocmocom CLUA, Ha Havano 1992
roga Ha OKOMO3eMHbIX opbuTax M B MEXnnaHeTHOM NpocTpaHcTBe obuwee yncno OUM,
3a KOTopbiMM BeayTcsa HabnioaeHus, coctaensawT 6onee 7200. N3 HuX Tonbko 5 % —
dyHKumoHnpytowme NC3, 23 % — ncyepnaswme ceon pecypc NC3, 10 % — oTpaboTas-
Lme cTyneHn paketoHocutenen. OctanbHble 62 % — dpparMeHTapHble OCTaHKM pakeTHO-
kKocMuyeckmx cuctem. B uncne 7200 o6bekToB 58 cnyTHMKOB (4ENCTBYIOLWMX N OTKa3aB-
LWIMX) MMEOT Ha BOpTy B AHEPreTMYeCKMX 1 ABUraTenbHbIX YCTAHOBKaX PagvoOaKTUBHbIE
mMaTepuanbl obuen maccom 6onee TOHHbI.

KocMumyeckun mycop He orpaHMymBaeTcs TONMbKO 3aperMcTpMpoBaHHbIMU OObEK-
TaMu. JKCTPanonAuusa ¢ NOMOLLLIO MMEIOLLMXCA MaTeMaTUYeCKuX Mogernen nokasbliBaer,
4YTO YUCNO oparMeHToB pasmepom 0 40 MM cocTaBnsieT cBbiwe 18 Thic. Kpome Toro,
Hakonunocb 50—70 ThiC. YacTuL pasMepomM oauH-ABa caHTuMeTpa. Konuyectso eLwé 6o-
rniee MenkKnx 4acTuu, oLeHNBaeTCa AecaTkamn MUINIMOHOB.

OcHoOBHasi ONacHOCTb KOCMUYECKOro Mycopa CBsid3aHa C KOCMUYECKMMU CKOPOCTS-
MW CTONKHOBEHUSI OpOMTanbHbIX )parMeHTOB C KOCMUYECKMM annapatom. Hanpumep,
netdawasa B kocmoce 4vactuua guametpom 0,5 MM MoxeT npobuTb KOCMUYECKUI CKa-
daHap, Aaxe ecnv OH U3roToBSIEH M3 MHOMOCAOMHOrO Matepmana. Hambonee Bbicokas
KOHLIEHTpauus dparMeHToB HabntogaeTcs B gmana3oHe BbicoT oT 300 go 1600 km, rae
BEPOSATHOCTb CTOSIKHOBEHMUSI KOCMMYECKOro anmnapaTta C MefKMM OCKOfIKOM cTana npu-
BrnxaTbCca K BEPOATHOCTU CTOSIKHOBEHWSI C METEOPUTOM TeX e pa3mepos. [pu gocTtur-
HYTOM POCTE 3aCOpPEeHMsi KOCMOCa BEPOATHOCTb CTOMKHOBEHUS cTaHuuu Tuna «Mup» ¢
OnacHbIM OCKOJIKOM pa3MepoM [eCsTb MUANMMETPOB M Bonee nporHosvposanacb B
2000 rogy kak oguH pa3 B 17 net, a B 2010 n 2020 rogax yxe Kak 0OAuH pa3 B CEMb JieT
n B OBa roga, coorBeTcTtBeHHo. CornacHo oueHkam, 3a 17 net (c 1978 no 1995 ron) Be-
POATHOCTb CTOMKHOBEHUSA yBeNnuyunacob 6onee yem BaBoe.

OpHvm 13 cnocoboB NpeaoTBpaLLEHNSA CTONIKHOBEHUIN C oparMeHTaMm «Mycopa»
(pasmepom 6onee 40 MM) CAYXUT NOCTOSTHHOE CNEXEHME 3a HUM C NMOMOLLbIO Paanoso-
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KaUMOHHBbIX M ONTUYECKUX CPEACTB U paHHEro npeaynpexneHnsi OonacHoOCTMU.

CyuiecTByeT €CTECTBEHHbIN (PaKTOpP, KOTOPbIN CNOCOOCTBYET PELUEHUIO CO Bpe-
MeHeM NpobrieMbl KOCMUYECKOro Mycopa, CBOEro poJa 3allumMTHas peakums OKOro3eMHOo-
ro Kocmoca: ecnvm BblIGpoCbl Mycopa MNpekpaTATCs, TO paHO UnvM NO34HO NPOU3onaeT
«CaMoOO4MLLIEHNEY» KOCMOCA MO BO3AENCTBUEM BO3MYLLEHUN pPasfiv4HON Npupoabl — Co-
NPOTMBIIEHUS aTMOCdEPbI N CBETOBOIO AaBIEHUS.

N3BeCTHbl hm3myeckme M MaTtemaTuyeckme MoAenn CamMOOYMLLEHUA KOCMOcCa,
paspaboTaHa nporpaMma BO3MOXHbIX MEPOMPUATUA NO OYUCTKE KOCMOCa OT Mycopa.
Tem He MeHee, B HacTosiulee BpeMs €OUHCTBEHHbIM OCTaeTCHd MyTb CaMOOYMLLEHUSA
KOoCcMoOca OT Mycopa.

CHHXeHHe TeXHOTeHHOI0 BO3AeHCTBHA Ha TeXHOAOTHYECKHX (asax
BBIBEZIEHHSI KOCMHYECKOI'0 annapaTa Ha OpOHTYy H ero mocaakKH

lMpedcmapmoeasi noG2omoeka. /13 Bcex onepauui, CBA3aHHbIX C NpeacTapTo-
BOM MOArOTOBKOM KOCMMYECKOro arnnaparta K nonéty (cbopka, TpaHCNOpTUPOBKa, ycTa-
HOBKa Ha CTapTOBOW NO3ULUKN 1 Npoyee), Hambonee BpedHa 3anpaBka pakeTbl-HOCUTENS
TonnueoMm (ans XKP[L) n cxaTbiMu razamu, KoTopasi, Kak npaBuno, Nnpon3BoguMTca aBTo-
mMaTuyeckn. B cnydyae oTMeHbl NofnéTta KOMMOHEHTbI TONMMBa CAMBAOTCS NOoflyaBToMaTu-
Yeckn (aBToMaTUYecKasi cucTema, BKNYawLwas YyernoBeka kak aneMeHT). 3anofiHeHne
XpaHunuiy ToMnMBOM, TepmocTaTupoBaHue u 6apbotupoBaHue Tonnmea, CrvB U3 3a-
NPaBOYHbIX MarucTpanen NPoBOASATCA OonepaTopoM BPYYHYIHO.

YKuokne pakeTHble Tonnmea TokcuyHbl (MAK ot 0,1 mr/m® ANs rentuna, rmgpasuHa v
aspoauHa 1o 300 mr/m® ans kepocvHa), NoXapoonacHbl, KOPPO3VOHHO-aKTVBHBI 1 0BnaaatoT
MOBbILLEHHOW NETYYECTbIO U ncnapsemMocTbio. [1osToMy npu 3anpaeke v cnvee Tornnea npe-
AyCMaTpMBatoT Kak HeMTpanM3aumio Tonmmea, Tak 1 0OMbIBOYHbIE onepaumn.

[Mapbl 1 xXKMakyo dasy oKUCNNTENS HENTPANU3YIOT NOrNOTUTENAMN, a napbl OKUC-
NNTENSA N roproyero — AoXuraHMeM B cneuuyanbHblxX annapaTax. [1pyn oObMbIBOYHbIX one-
paunsax Bo4OW UMW HENTPAU3YOLWMMN KOMMOHEHTaMW yaansaoT TOMANBO, NPONUToe Ha
OOLUMBKY paKeTbl-HOCUTENSA WM MYCKOBYK YCTAHOBKY. 3arpsidHeHHast BOAA aKKy-
MynupyeTcs B crieumanbHbIX pesepByapax, rae ounwaercsa n obesBpexmBaeTcs.

AKkmueHblIl y4acmok nosiéma. B obuiem cnyyae nopg akTMBHbIM y4aCTKOM Mone-
Ta NMOHMMAIOT NPOLECC LOCTaBKM KOCMUYECKOro arnnapaTa C MOMOLLbIO pakeTbl-HOCUTENS
C MecTa cTapTa B 3ajaHHy obnacTtb KOCMUYECKOro npocTpaHcTBa (BpemMs akTUBHOrO
yyacTka nonéta — Bpems paboTbl pakeTHbIX ABuratenen). B aktTmBHom yyacTtke nonéta
BbIAENSAT CTAPTOBbIN Y4aCTOK — Ha4yarbHbIA Y4aCTOK OBUXEHUS pakeTbl-HOCUTENS, Ha
KOTOPOM OHa COXpaHseT CTapTOBOE NOMOXeHNE. ATO OANH 13 Hanbonee OTBETCTBEHHbIX
y4acTKOB aKTUMBHOrO noseTta, XOTs ero NpoAoSPKUTENbHOCTb COCTaBNAET BCEro HECKOMb-
KO cekyHa. Ha Hem Heobxoaumo obecneunTb OTCYTCTBME COYAAPEHUA PAKETOHOCUTENS
C 3rieMeHTaMu MyCKOBOro COOPYXEHWUS, MPUYNHOM KOTOPbIX MOryT ObiTb BeTpoBas Ha-
rpy3ka Ha pakeToHOCUTENb, HECUHXPOHHOCTb BbIXO4a OTAENbHbIX PaKeTHbIX ABUratenemn
Ha pexuM, a Takke BO3MYLLUEHWNS, Bbl3BaHHbIE NOMPELLUHOCTAMU MOHTaXa OTAENbHbIX ar-
peraTtoB U OTCEKOB pakeTOHOCUTENS.

TexHoreHHoe BO34eNCTBUE yKa3aHHbIX (PakTOpOB Ha CTapTOBOM Yy4yacCTKe CHUXa-
€TCSH C NOMOLLbI TEXHUYECKUX MEPONPUATUN, NPeYCMOTPEHHbIX eLLE B NPOEKTE CTPOU-
TenbCTBa KOCMOAPOMa, — 3TO 3aluTa pacCTOAHMEM U 3alUUTHbIE TEXHUYECKME COOpY-
XeHus. 30Ha BO3OENCTBMS LWymMa yMeHbllaeTcsa necornocagkamun. [Ona HacenéHHbIX
MYHKTOB B panoHe KOCMOoApOoMa YCTaHaBfMBaeTCA NpefernbHbl YPOBEHb 3BYKOBOrO
nasneHuns B 115 abA.

B cTpaternyeckom nnaHe TeXHOreHHoe BO34ENCTBME Ha OKpYyXalLlyl cpeay
MOXHO 3HAYUTENbHO CHU3UTb, UCMOMb3Ys HOBbIA MPOEKT KOCMoApoMa, pa3paboTaHHbIN
ANOHCKMM KOHUEPHOM «Tan-caH» WM MNO3BOMSAKOLWNA 3HA4YMTENbHO obe3onacuTb CTapT
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KOCMUYECKMUX Kopabnen, yBennintb nx rpy3onogbEMHOCTb N OAHOBPEMEHHO 3KOHOMUTb
Tonnueo. Cneuunanuctbl U3 ANoOHWM NpeanaralT OTNPaBnNATb B KOCMOC Kopabnu ¢ no-
MOLLbIO TMFAHTCKOM KOHCTPYKUWM, BHELLUHE HanomuHawuwen nupammgy (seicoton 2100
M), U CneumnanbHbIX 31EKTPOMOTOPOB. B TeuyeHne bnmxkanwmx Tpex net AnoHCKU Koc-
MUYECKUIA LEHTP HamMepeH MNPOBECTU IKCMEPUMEHTbI MO MPaKTUYECKOMY BOMIIOLLEHUIO
npoekta «TancaH». K BepwunHe nupammnabl Be4e€t 6eToHHasa gopora co CTanbHOW Kore-
en. JInHenHble 3anekTpoMOTOpbl AadyT BO3MOXHOCTb HavyaTb CTapT ©6e3 UCrnonb30BaHus
Tonnuea. Nocne «bera» no 6eTOHHO-CTanNbHOM OOPOXKE KOpabmnb KatanynbTUpyeTcs u
OTNPaBUTCS B NOSMET C NOMOLLLI CBOEr0 HOCUTENA. JHEPruo ans Tpebyemon anekTpo-
Tarm 6ynet noctaBnaTb ConHue. Mo pacyértam akcnepToB, 4OCTATOMHO Bcero 12 gHen
nnm 120 4 9pKOro CONHEYHOro ceeTa, YTobbl BCE BbINIO rOTOBO K CTapTy.

MecTto 6yaywmx nonetoB BbiOpaHo He cnydanHo. OctpoB PoxaecTsa, pacnono-
XEHHbIN B TUXOM OKeaHe, NPUBMEK BHUMAHWE SINOHCKMX CReunanmcToB No psay NPpUYmH.
Bo-nepBbix, 3TOT HEBONbLLIOW OCTPOBOK HAaxoaUTCs BM3KO K 9KBATOPY, YTO AAET ny4dwme
CTapTOBble BO3MOXHOCTU, YeM MbiC KaHaBepan. Bo-BTopbIX, COMHLUE 34eCb ApKO CBETUT
325 gHeu B rogy.

Kaknx-nnbo cpencts 3awmuTbl OT BbIOPOCOB MPOAYKTOB CropaHus B aTtmocdepy
npu paboTe pakeTHOro ABuraTtens noka Her.

Bonpocam paspyLeHns 030HOBOro cnos 3eMnun yaenserca 4ocTaToyHo bonbLuoe
BHUMaHue. Ho J0 cux nop AeNCTBYOLWNX CPeacTB 3alimMTbl O30HOBOrO Cosi OT BO34eu-
CTBUS pakeToOHOCUTENs noka Het. [peanoXeHo KOMNEHCUPOBATbL CHUXXEHME KOHLIEHTpa-
LUMN O30HA B 30HE MPOXOXAEHUS PaKeTOHOCUTENS C MOMOLLbIO creumanbHo paspabo-
TaHHbIX 030HATOPOB, NMOO yCcTaHaBnMBaeMbIX Ha ero 6opTy, NMMBO pasmMelLaemMbix B aT-
Mocdepe No TPAEKTOPUM Ero ABMKEHUA.

BOHPOCBI AASA CAMOKOHTPOASA

1. N3 kakux anemMeHTOB COCTOUT PaKkeTHO-KOCMUYECKUIN KOMIMIEKC?

2. B kakux cTpaHax un CKOSIbKO KOCMOOPOMOB CyLLECTBYET?

3. Kak BNusIl0T Ha OKpY>KaloLLYHO Cpeay XXUAKMe pakeTHble Tonnmea?

4. Kakne 3arpsisHEeHUs1 OKpyXaruwlen cpedbl MOXHO BblAeNUTb BO BpeMs npea-
CTapTOBOW MNOArOTOBKM U Ha aKTUBHOM Yy4YacTKe noféta KOCMUYeCcKoro annaparta?

5. Kak HapyLuaeTcs 030HOBbIV CrOW 3eMN NPKU NyCKax KOCMUYECKNX annapaToB?

6. OxapakTepu3ynte 3acopeHne OKOrI03eMHOro 1 KOCMUYECKOro NPOCTPaHCTB

7. Kak CHU3NTb TeXHOreHHoe BO3enCTBME MYCKOB KOCMUYECKUX annapaTos?
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Pasgen 8. 3ALLUTA OKPYXAIOLLEN CPEQObI
OT CNEUNDPUYECKUX BUOOB 3AIrPA3HEHUU

3AIIIHUTA OT AKYCTHYECKOT'O 3ATPSI3HEHHSI OKPYXAIOIIENH CPEbI
HCTOYHHKH H MacUITaObl 3arpsi3HEHHSI OKPyXalolleH cpeabl

Cpeoun rnobanbHbiXx Npobnem COBPEMEHHON 3KONOrMU (NApHUKOBBLIA 3GAEKT,
paspyLLUeHne 030HOBOrO Crlos, 3arpsi3HeHne Boabl U aTMocdepbl, pagnoakTUBHbIE OTXO-
Abl U Opyroe) akyctuyeckoe 3arps3HeHue — ogHO U3 Hambornee TPeBOXHbIX, MOCKOMbKY
He MeHblUe BMUSET Ha NoAen, Yem, Hanpumep, paspyLleHne O30HOBOrO Crosa UMK Kn-
CNoTHble aoxaun. HebnaronpuaTHoe akycTUYeckoe BO3AENCTBUE B TOWM UMK MHOW Mepe,
No-BMOMMOMY, OLLYLLIAEeT Kaxabli BTOPON YenoBek Ha nnaHete. LLnpokoe BHeapeHue B
NPOMBbILLIIEHHOCTb HOBbIX WHTEHCUBHbBIX TEXHOMOMMN, POCT MOLLHOCTU U BbICTPOXOAHO-
cTM obopyaoBaHus, LUMPOKOE MCMONb30BaHME MHOIOYUCIIEHHbIX CPEACTB HA3eMHOro,
BO34YLLUHOrO M BOAHOIO TpaHCMnopTa, NOBCEMECTHOE NPUMEHEHME pa3HOOBpasHOro anek-
TpUdnuMpoBaHHOro 6bITOBOro 060pya0BaHUSA — BCE 3TO NPUBENO K TOMY, YTO YeroBeK —
Ha paboTe, B ObITY, Ha OTAbIXE, NPU NEPEABMKEHNN N B MPOYMX YCIOBUSIX, NOABEPraeTcs
MHOrOKpaTHOMY BO3AENCTBMIO BPE4HOro Lyma.

OCHOBHbIE UCTOYHMKN aKyCTUYECKOro 3arpA3HEHUs OKpyXXatollen cpefbl — TpaHe-
NOPT, CTPOUTENBLCTBO, MPOMbILLIEHHbIE NPEANPUATUS. YAENbHbIN BKNag 3TUX UCTOYHU-
KOB BapbupyeTcsa B OonpefenéHHbIX npeaenax Ans pasnuyHbiX ropofoB U HAceneHHbIX
MYHKTOB, HO OCHOBHbIM OCTaeTCsl aBTOMOOWIbHbIN TpaHcnopT. Tak, B Pume (3To oguH 13
CaMbIX LUYMHbIX FOPOAOB B MMpPE) AONSA aKyCTMYEeCcKoro 3arpsisHeHus (B %) OT aBTOMO-
OMNBHOro TpaHcnopTa COoCTaBnseT 75, Kene3HOOOPOXHOro — OKONo 8, OT aBmaTtpaHc-
nopTa u cTpouTensctBa — 12, OT NPOMbIWSIEHHbIX 06BbEKTOB — 5. B Meranonucax wym
HaxoauTcs B npegenax ot 65 go 80 abA:

"opon OKBMBanNeHTHbIN ypoBeHb 3ByKa (Y3), AabA
D U e e 65
Mexunko, Magpua, NlapvoK 70
FoHKoHr, Hbto-Mopk, Mockga 75
PUM, B 80

HaceneHune 6onblUMHCTBA KPYMHbIX ropogoB (He meHee Yyem 60%) XMBET B ycno-
BUAX aKyCTUYECKOro 3arpsA3HeHns, napaMmeTpbl KOTOPOro CyLLECTBEHHO NPeBbIWAT A0-
MNyCTUMblE HOPMBbI.

[MOBbILWEHHbIN LYM — UCTOMHUK MHOFOYMCHEHHbIX xanob. Hanpumep, B N'epmaHnn
cBblwe 75 % HaceneHus xanyetcs Ha MOBbIWEHHbIM WyM. He yamBuTenbHO, ecnu
Y4YeCTb, YTO, MO AaHHbIM CNeunanncToB, TONbKO B 0bbeamHeHHon EBpone cBbiwe 130
MITH YernoBeK NnoaBepraTca AeNcTBUio Wyma ypoBHem 6onee 65 obA, a 400 MnH — wy-
Ma, ypoBeHb koToporo 6onee 55 abA, TO eCTb Bbille HOPMaTUBHbBIX 3HAYEHUA.

OcHOBHBIE npeacTaBACHHSI O 3BYKE H IIyMe

Ulym — cnyyanHoe coyeTaHne 3BYKOB PasfiMyHOW MHTEHCMBHOCTU U 4acToOTbl; Me-
LIAKOLWNIA, HeXenaTerbHbIN 3BYK. 38YK — 3TO YNpyrue BOSHbI, pacnpoCTpaHsaoLWwmecs B
ynpyron cpefe, konebaHuna B cpefe, Bbi3BaHHbIE KaKMM-NIMOO UCTOYHMKOM. 38yKoeoe
nose — obnacTtb cpeabl, B KOTOPON pacnpoOCTPaHATCSA 3BYKOBbIE BOSHbI.

3BYK XapakTepusyeTcs 3BYKOBbIM [aBfEeHWEM, CKOPOCTbKO pacnpoCTpaHeHus,
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OJIMHON BOSHbI, YACTOTON U UHTEHCUBHOCTLIHO.

B 3BykoBOM none ectb Aedopmaunm pa3pexeHns 1 cxaTusi, YTO NPUBOAUT K U3-
MEHEHM0 aBneHns B Nobon Touke cpedbl MO CPaBHEHMIO C aTMOCKEepHbIM; pa3HOCTb
Mexay 3TMMM OaBIIEHUSAMW 3BYKOBOrO MOSMSA Ha3biBAaeTCA 3BYKOBbIM AaBrneHuem. Cko-
POCTb pacnpocTpaHeHUs1 3ByKa 3aBMCUT OT XapakTepuUCTUK cCpedbl, B KOTOPOW pacnpo-
cTpaHdaeTcs 3ByK. [pn Temnepatype 20 °C ckopocTb 3ByKa B BO3ayxe paBHa 344 m/c.

KaaccupHKAIIHA CPEACTB H METOLOB 3allHTHI OT IIIyMa

OcHo8Hble HanpaesieHusi wymMmo3awumsbl. [JNsi CHMKEHMA aKyCTUYEeCcKoro 3a-

FPSI3HEHUS OKPYXXatoLLLen cpebl NCNOSb3YIOT:

» 3aMeHYy LUYMHbIX NCTOYHMKOB U TEXHOSOMMI HA ManoLwyMHbIE;

» NU3MEHEeHWe HanpaBIiIEeHHOCTU U3MNYyYeHUs LUyMa MCTOYHUKOM;

» CHWXeHMe wyma no Nyt pacnpocTpaHeHns OT UCTOYHMKA 4O 3aluLiaemMoro ot
Lyma MecTa;

» KOMIMJIEKC CPEACTB 3almThbl OT LyMa B LLUYMHOM arperarte, TpaHCNopTHOM CpeacTBe;

» apXUTEKTYPHO-NNTaHNPOBOYHbLIE MEPBI B XXMUSOW 3aCTPOVKE;

» OpraHn3aunoHHbIE MEPONPUATUS;

» ynydlweHue KkayecTtsa BOCNPUHNMAEMOrO 3BYKa;

» HOBbI€ aKyCTU4YECKMEe TEXHONOIMMN.

CHWKeHue wyMa 8 UCMOYHUKe nymémM U3MEeHeHUsI e20 HarpaesieHHocmu.
3ameHa WyMHbIX UCTOYHWKOB Ha MarnollyMHble — Of4Ha M3 CamblX KapAWHanbHbIX Mep
6opbbbl ¢ WymoM. Hanpumep, 3ameHa aBuratensa BHYTPEHHErO CropaHusi Ha 3neKkTpo-
ABUratenb CyLEeCTBEHHO CHMXKaAET BHELLUHMI WyM aBTOMOOMNEN, CTPOUTENbHbIX MaLUWUH
n gpyroe. Onektpomobunbs Ha 15-20 obA meHee wymeH, yem aBTOMOOUNb C OU3Enb-
HbIM gBuratenem. NpumMepomM yaayHoro MCnonb3oBaHMUSE ManoLyMHON TEXHONOMMMU MOX-
HO cuMTaTb MOrpyXeHme cBam C NOMOLLbID BypeHus, YTO NO3BOSISAET CHU3UTb LYM MO
CpaBHEHMIO C BUOpPOMNOrpyxeHnem nnu yaapHoiM norpyxeHmem Ha 30—40 gbA. MoxHo
NpMBECTM N Apyrne nNpuMepbl CHWXKEHUS WymMa B UCTOYHMKE obpasoBaHus. Hanpumep,
LUYM, FEHEPUPYEMbIN LUMHAMKU aBTOMODBUIA NpY ABMXEHUU, MOXET ObITb CHUMXEH Ha 3 —
4 nBA npu 3ameHe acdanbTOBOro NOKPbITUS Ha crieumnarnbHble MOKPbITUS C coaepXXaHu-
eM pesuHbl. LLlym npn kadeHun koneca no penibcam MOXHO ocnabutb Ha 8 — 10 gbA,
CHU3MB BOTHOOOpPA3HbIN N3HOC PEribCOB NYTEM UX LWANGOBAHUS.

B obwem cnyyae ocnabneHue wyma B UCTOYHMKE obecnednBaeTcs YMeHbLUEHU-
€M CUITOBOrO BO3JENCTBUSA B UCTOYHWUKE UNN 3BYKOU3NyYaroLlen cnocobHOCTN anemeH-
TOB UCTOYHMKa LWyma. B nepBom cnyyae ypaBHOBeLLMBAKOT BpallaloLnecs yacTtu, yBe-
NMYMBalOT BPEMS COyAapeHunsa geTanen, yMeHbLUarT 3a30pbl B COUMNIEHEHUAX U coeaun-
HEHUAX, a TakKe 4YacTOTy BpalLEeHUd, NuHeapusyloT (ConuxkatroT) asapogmHaMUYeckue m
rmapaBnmnyeckme NoTOKWU, CHUXKAKT CKOPOCTb ABWXeHusA. Bo BTopom gemndumpytot BU6G-
PUPYIOLLYIO MOBEPXHOCTb, U3Myyalolyo 3BYK, YMEHbLIAT nnowanb 3BYKOU3NyYeHUs,
HapyLlwarT CUHMA3HOCTb kKonebaHui mnanyyaroller NoOBEPXHOCTU, YBENUYMBAKOT KO-
PULMEHT NOTEPb MaTepunarnos, U3 KOTOPbIX U3roTaBNMBAKOTCA AeTann UCTOYHMKA LyMa.

CHwmxXeHMe Wyma B OKpyxarolwen cpefe nNyTémM U3MEHEHUsI HanpaBNeHHOCTU U3-
Nly4eHusi OCHOBaHO Ha TOM, YTO HEKOTOPbIE MCTOYHUKN LIyMa (B OCHOBHOM a3apoguHamMu-
4YEeCKOro NpPOVCXOXAEHNSA) HEPABHOMEPHO U3My4aloT LWYM B OKpyXKatoLee NpoCTPaHCTBO.
[NokasaTenb HanpaBfEHHOCTU, HaNpUmMep, ANa peakTMBHOW CTpyun MoxeT gocturatb 10—
15 gb, noaTomy npu HanpaBneHUn cpesa CTpyn B CTOPOHY, NPOTMBOMOSOXHYIO 3aLlm-
LiaeMomMy OOBbEKTY, Ha 9TO 3HAYEeHME MOXET ObITb YMEHbLUEH LUYM B OKpYXatoLlen cpe-
ae. Heckonbko meHbwnm adppekT (4o 5 Ab) MoxeT ObiTb 4OCTUMHYT NpU HanpassieHUN,
Hanpumep, cpesa Tpybbl Ans cbpoca Bo3gyxa unm oTBEPCTUSA BO34yX03abOpPHONM LWaxThl
B CTOPOHY, NPOTMBOMONOXHYH XXUOMY PanoHY.

CHWkeHuUe wymMa Ha nymu e20 pacripocmpaHeHusi. [JNs CHWXeHus wyma Ha
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NyTWU pacrnpoCTpaHeHUs1 UCMOoMb3YyTCH ABa NPUHLUMMA: 3aluTa pacCTOSsHUEM, KOTOpoe
obecneynBaeT 3aTyxaHue 3Byka B MPOCTPAHCTBE, U YCTAHOBKa Ha MyTW pacnpocTpaHe-
HUSA COOpPY)XEeHUK, KOTopble obecrneynBaloT oTpaxeHne 3Byka. B yacTHocTu, npu yaBoe-
HUM PaAcCTOSIHUA OT TOYEYHOro UCTOYHUKA 3BYKa, Hanpumep, co 100 go 200 m unm ¢ 500
0o 1000 m wym ymeHbLuaeTcsa Ha wectb ABA. ECriv UCTOYHKK LyMa NPOTSHKEHHLIN, NK-
HEWHbIN (HanpuMep, ABWXYLLMIACA Noe3q), TO Ha PacCTOAHUAX, CPaBHUMbIX C €ro Anu-
HOW, OEeNCTBYET 3aKOH CHKEHUS WwyMma Ha Tpu ABA npu yaBoeHUn paccTosiHUS.

OCHOBHOW KOHCTPYKUMEN, CHMXKAIOLWEN WYM Ha NyTU OT UCTOYHMKA OO0 3alumuiae-
MOro obbekTa (KMMOro panoHa), CryaT akycTunyeckme akpaHbl (AJ) MNu nHblE COOpY-
XXEHWs1, KOTOpble MOTYT AaTb 3KPAHUPYOLWMIA 3PdEKT, HAaNpUMep AOMa, CTEHKM, BbIEMKU
NNn 3enéxble HacaxaeHus (puc. 98).

Frrrararsrrs

Puc. 98 — OkpaHupyrowjue coopyxeHus 0rs 3awumel om wyma
Ha rymu e2o pacrnpocmpaHeHUs:
1 — uctoyHuK Wwyma; 2 — A3; 3 — 3awmuiaemMmoe 3gaHue;
4 — 3enéHble HacaXaeHus; 5 — Hacbinb, 6 — BbIeMKa;
7 — BCcnomMoraTtesibHoe 3aHne — aKkpaH

MpuHUMN paboTbl aKyCTUYECKOro 9KpaHa OCHOBAH Ha CO34aHUM 30Hbl 3BYKOBOM
TEHM 3a HUM B pe3ynbTaTe YaCTUYHOro OTPaXXEHUs 3ByKa OT €ro NOBEPXHOCTU. Dddek-
TMBHOCTb AD MNKN 3KPaHUPYHOLLIEro COOPYXXEHUN yxyalwlaetcsa ns-3a ornbaxHus (gudpak-
LN 3BYKOBbIX BOJSIH) NPENSATCTBUSA MeXAY MCTOYHMKOM 3BYyKa M 3alumliaemMbiM OT wyma
obbekToM. [Jnhpakumsa Bo3pactaeT C yBeSIM4eHMeM ANNHbI 3BYKOBOW BOSIHbI M CHUXaeT-
ca npu yBennyeHun pasmepoB AD. 3P DEKTMBHOCTb IKPAHUPYIOLINX COOPYXeHU (B
OBA) OpMEHTUPOBOYHO COCTaBMSET (B 3aBUCMMOCTM OT pasMepoB U APYrMx O0COBEeHHOo-
cren): AD n Hacbinn — 5-15; 3enéHbix HacaxaeHun — 3—8; BbleMkn — o 25-30; 3gaHumn
(akpaHoB) — 15-20.

AKyCTMYECKME 3KpaHbl YCTaHaBMMBAKTCA BOOSb aBTOAOPOr, XXENne3HO4OPOXHbIX
maructpaneun, B6nmsm aspornoptoB. OnnHa AD, yctaHoBneHHbix B CLUA, MepmaHun,
AnoHnn, Weenuapun, Utanun, dpaHuum n gpyrnx ctpaHax, OCTUraeT OeCATKOB ThicaY
KnnomeTpoB. X nsrotaenmeatoT n3 6etoHa, cTekna, gepesa, MeTtanna, niacTtMkoB, cTa-
PbIX MOKPbLILWEK U OPYrMX MaTepuarnoB BbICOTOM, B 3aBMCUMOCTU OT Ha3Ha4YeHUs n MecTa
YCTaHOBKM, OT ABYX-4eTblpéx (aBTogoporn) go 20 — 25 m (asponopTsl).

Llymoeubpo3zawumHbie KOHCMPyKUuuu. VICTOMHUKaMN U3NYy4YeHUs LyMa B OK-
PY>KaloLLYIO cpeay criy>kaT aBToMoOunun, caMonéTbl, cyaa, CTPOUTENbHbIE MaLUMHBI U yC-
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TaHOBKW, MHEBMOWHCTPYMEHT, BO34yX03abopHble LWaxTbl, KOMMNPeccopbl, TpamBawu,
Tponnenbycel n gpyroe. LLlym, B OCHOBHOM, BO3HWKaET B pe3ynbTaTe coBepLueHns pabo-
Tbl NN ABWMXKEHUS. [N CHWKEHNA WyMa OT TakMX UCTOYHMKOB MPUMEHSAETCHA KOMMIEKC
Mep. [na nepeyncrneHHbIX NpUMEPOB XapakTepHO obpa3oBaHWe MeXaHUYecKoro Lyma
(oBuraTenu BHYTPEHHEro CropaHusi, KOMNPeccopbl U NpoYvee), asapoauHaMUYeckoro (Bbl-
XNon 1 BcacbiBaHMe ABUraTenen, peaktmBHasa CTpysi, o0TekaHne ABuxyLierocs ¢ 6onb-
LLIOV CKOPOCTbIO TPAHCMOPTHOIO CpeacTBa), ANEeKTPOMarHMTHOro (anektpogsuratenu, re-
HepaTopsbl), yOapHOro (MageHne ygapHOM 4acTu Ha CBako, KayeHue Koreca no penscy),
rmopoanHamMmyeckoro (rmgpoHacochl, rmapomoTopsl). Bce cpeactBa wymosawmTbl OT
paboTbl 3TUX NCTOYHMKOB MOXHO CBECTM K TPEM OCHOBHbIM NPUHUMNAM AENCTBUA: OTpa-
XeHwue, nornoweHne 3Byka (Bubpaunmn) nnm KOMOUHMPOBaHHbIE.

Mo npuHUMNY encTeusa cpeacTs WyMOBMOPO3aLLNTLl BbIOENSIOT:

> 3BYKOM3OMNAUMIO, KOTOpas OCHOBaHa Ha OTPaXXEHWWU 3BYKOBbIX BOJSTH OT MS1OCKOW
MacCMBHOM NPOTsXKEHHOM nperpagbl. OCHOBHbIE 3BYKOU3ONMPYKOLLME KOHCTPYKUUN ——
3BYKOM30NUpYoLLME KanoTbl (KOXYXK), Neperopoakun, KabuHsol;

» 3BYKOMNOrMoLLEeHNe, KOTOpoe OCHOBaHO Ha MOrMoLweHNn 3BYKOBbIX BOMH NPU UX
NageHun Ha NNOCKYH, MArKY, NMOPUCTYIO UMW BOMOKHUCTYKO NOBEPXHOCTb. OCHOBHas
KOHCTPYKUMSI — 3BYKOMornowarowass obnmuoBka B 3aMKHYTbIX 06bEMax (MOMeLLeHMsX,
KanoTax u apyrom);

> BNBpOM30NALMIO, KOTOpPas OCHOBAHAa Ha OTpaXXeHMM BUOpauun B yCTPOMCTBAX,
HasblBaeMbIx BUbponsonatopamn. KOHCTpyKLMM BUOPON3ONATOPOB — PE3NHOBLIE, pe3n-
HOMeTannuyeckue, NpPy>XUHHble, NHeBMaTUYECKUE;

» BubpogemndunpoBaHne, OCHOBaAHHOE Ha norfoweHn Bubpauum B BUBpPO-
AeMNUpPYOLWNX NOKPLITUSIX, KOTOPbIE CHWXAKT Kak aMnnutyay kKonebanus aemndu-
pyeMon nnacTuHbl, Tak U €€ 3BykomanydyeHmne. Bubpoagemndupyowme nokpbitus Obisa-
IOT MAKUMU, KECTKMMUN N KOMOUHUPOBAHHBLIMMU.

MywmnTenn wyma Takke OCHOBaHbl UMW Ha OTPaXKeHUM 3BYKOBOW 3Hepruu (peak-
TMBHbIE), NN Ha €€ nornoLleHnn (abcopOLMOHHbIE), UM HA UX KOMBUHAUUKN (KOMOMHK-
pOBaHHbIE).

OtmeTuM, 4TO 3PPEKTUBHOE UCMONBb30BaHWE NEPEYNCTIEHHbIX CPEeACTB 3aliunThbl
OT LWyMa BO3MOXHO TOSbKO B KOMMMeKce. Hanpumep, ONs CHWKEHUA HapY>KHOro Lyma
aBTOMOOUNA MPUMEHAOTCA rMyLWNTENN Ha Bbixrione M BcacbiBaHuu [OBC, 3Bykonsonu-
pytowmi kanot Ha [BC, yctaHoBKa AD Ha anemMeHTax KanoTa U Ha LWyMSALWNX arperaTax
nnbo gsuratensd Ha pesnHoMeTanIMyeckux BnbpounsonsaTopax, a Takke gemndguposa-
HUEe MeTanfIMyecKnx KOHCTPYKUUM 1 NpoveM. Takom KOMMNIIEKC 3aLMTHbBIX YCTPOMUCTB NOo-
3BonsieT ocnabutb wym Ha 20-25 aBA. B T0 ke BpeMsi, OnbIT UCMNOMb30BaHUA cynepLuy-
MO3arfnyLWweéHHbIX nepeaBMKHbIX KOMMPECCOPHbIX CTaHUMn (UMEHHO K 9TMM arperaTam
npeabaABNATCA 0COBEHHO cTporne TpeboBaHUs Mo WYMOrnyLWeHU0) NOKa3biBaeT, YTo B
HUX BHELHUN WyMm yaaeTca cHu3nTb 00 30-35 obA 3a CYET JOMNONHUTENbHBLIX 3aTpar,
koTopble moryT gocturatb 40 % MX CTOMMOCTW.

OKOHOMHKA H IIPAKTHEKA IIyMO3AIIlHTBHI

O6wwectBo NnaTuT 3a 60pbOY C LLIYMOM OYEHb BbICOKYIO LIEHY: MO pa3HbiM OLEH-
kam oT 0,2 go 2,0 % BanoBoro HaumoHanbHoro npoaykrta (BHIM). Tonbko ons ob6veam-
HeHHon EBponbl yuwep6 B 0,65 % BHIT coctaenseT 36 mnpa eBpo. B N'epmaHun, Hanpum-
Mep, CTOMMOCTb 6opbbbl C LWYMOM onpeferneHa U3 pacyéra LecATb €BPO Ha Kaxabln
oaovH ob CHWXeHunsa wyma (Ha ogHOoro Yenoseka B rof). TONMbKO CTOMMOCTb YCTaHOBKM
OLHOro KMNOMETpa akyCTUYECKOro akpaHa cocTaBnsieT okono 1,3 MiH eBpo.

B coBpeMeHHbIX aBTOMOOMMNSAX CTOMMOCTb CPeACTB 3aluTbl OT Wyma, obecneyu-
BalOLWMX aKycTudeckmm komdopT, MoxeT pgocturate 10% ctommoctn aBToMOobuns, B
NacCaXXMPCKMUX peakTUBHbIX camorneTax — 25% crtommocTtn. [nsa cCoBpeMEHHbIX nepe-
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OBWKHBIX KOMMPECCOPHbIX CTaHUM, rae TpeboBaHus K WymMo3almTe 0COOEeHHO BENUKH,
CTOMMOCTb Wymo3awmTbl gocturaet 40% CTOMMOCTU U3genus.

B HacTosilee BpeMa JOCTUTHYThI onpeaenéHHbIe YCNexXyu B CHKEHUM Wyma, OCo-
OEHHO OT TPaHCMOPTHLIX CPeacTB, Npuyém 3a nocnegHue 20 — 30 net HameTMnachb TeH-
AEHUMS HEMNPEePbLIBHOIO CHMXEHUs WyMa (C pa3HOW CTeneHbld MHTEHCUBHOCTU) B aBTO-
MoOuMnaAx, noesgax, camonéTax U NPoYeEM.

HeTpygHo 3ameTuTtb, 4TO 3a 20 neT yXecTtoyeHne HopMaTuMBHbIX TpeboBaHuK, a
3HauuT, N (pakTn4yeckoe CHWXeHwe wyma coctasuno 8-11 gbA, nnu B gBa pasa no
CYyOBHEKTUBHOMY OLLYLLIEHUIO TPOMKOCTU. B OeNCTBUTENBHOCTU B Nydwmnx obpasuax as-
ToMobGunen HabniogaetTca gaxe OOnbLUee CHUXKEHWEe, YeM 3TO NpeannucaHo Hopma-
TUBHbIMW JOKyMeHTamu. [na npumepa cpaBHMM (bakTUYECKME 3HAYEHUS Lyma fnyudLlmx
00pa3uoB aBTOMOOMMNEN, CTPOUTENBHbBIX MALLMH N CKOPOCTHbLIX NOE340B:

McToYHMKM Wwyma YpoBHU 3ByKa, 0BA
JlerkoBble aBTOMOOMIMA 70-72
[py30Bble aBTOMOOVIIN 77—-79
CrtpoutenbHble MAWWHbLL___ 73 -178
CkopoCcTHblE MOE3AA 75

CHwxeHve wyma aBTOTpaHcnopTa [OOCTUTHYTO TMPUMEHEHMEM KOMMIeKca
CPeAcCTB, BKMNOYAs YCTAHOBKY 3(MMEKTMBHbLIX ryLIMTENen Ha BbIXSlONe U BCacblBaHWUU
[OBC, UCTOYHMKOB C NMOHWKEHHOM LLYMHOCTbLIO, @ Takke rmgpornepeaad; 3ByKOn3onupyo-
LLMX KanoToB U aKyCTUYECKMX 3KPAHOB Ha OCHOBHbIE UCTOYHUKW LLyMa; BUOPOU3ONSALMIO
CWNOBLIX YCTAHOBOK, BUOpoaemMndupoBaHne 1 3BYKOMOrNOLWEHNe B CpeacTBax LUyMO-
3aWwmnTbl, X TWATENbHY akyCTUYeCcKylo repmetmsaumio. [Ins npumepa — cxema Lwymo-
3aWmTbl NepeaBUXHON KOMMPECCOPHOM CTaHUUKU NMOHMXKEHHOW WyMHOCTU (65 aBA), ypo-
BEHb 3BYKa CHUXEH npakTuyeckn Ha 25 obA.

[ocTmxkeHnsa peakTMBHON aBmauumn B 06nacTn akyCTMkM OOBACHATCA NpUMeEHe-
HMeM ABYXKOHTYPHbIX TypOopeakTUBHbIX ABUratenen ¢ 60MnbLIon CTENEHbIO OBYXKOHTYpP-
HOCTW, YCTaHOBKOW 3(P(PEKTUBHBIX CUCTEM LUYMOTITYLLIEHUS.

B coBpemeHHOM aBmnauuu, kak, noxanym, H1U B 0gHON 0bnactu TEXHUKKU, akyCcTuye-
CKOe 3arpsisHeHve efiBa N He OCHOBHOW NokasaTerb kayecTBa Bo3ayLiHoro cyaHa (BC).
Bo Bcex KpynHenwmnx asponoptax Mupa 3agencTBoBaHa veTkasi nonutuka cbopos, oc-
HOBHbIMW KPUTEPUAMU OS5 B3UMAHUSA KOTOPbLIX CNYXWUT B3NETHas macca BC n xapakrte-
pUCTUKa cO34aBaeMoro UM wWwyma. Takasg nonuTuka, nogaepXxueBaemas XopoLwo npoay-
MaHHbIM W BCerga BbIMOfIHAEMbIM 3aKOHOA4ATENbCTBOM, BEAET K BrnevaTnsowmm ycne-
xaM. Hy>XHO OTMeTUTb, YTO HOBble OTeYeCTBEHHble camonéTbl TY-204, UI1-96-300, UJI-
114 cooTBETCTBYIOT TPEOOBAHNSAM MEXAYHAPOAHbBIX CTAH4APTOB MO LUYyMY.

Onupascb Ha Hay4yHble N apyrue JOCTUXKEHUs B 06NacTM TEXHUYECKON aKyCTUKM,
a Takke noTpebHocTM obLecTBa, MOXHO MPOrHO3MpoBaTh AarbHeNLee CHUKEHME LWyma
B ropogax M HacenéHHbIX MyHKTax, HO BMecTe C TeM TeMmnbl obeclwymnueaHus 6yayT
CHWXaTbCs. [JOCTUrHYB onpefenéHHbIX MUHUMarbHbIX YPOBHEWN, Aanblue LyM CHUXaeT-
cs ¢ 6onbwKM TpPyaoMm, Mpu 3TOM 3aTpaTthl Ha Kaxabl nocneaywwmn geunben moryT
OblTb CpaBHMMbI C 3aTpaTtaMu Ha Tpu — NATb 4B nNpeabigyWwmnX, NOCKOMbKY OHU PacTyT,
KaK npaBumo, He NMMHENHO, a MO KCMOHEHTE.

OcCHOBHOE yCrioBue CHWXEHUS LWymMa — 3TO BO3MOXHbIE Unn LenecoobpasHble 3a-
TpaTbl, HA KOTOpblE MOXET MONTU MPOM3BOAMTENb MK OOLLEeCTBO ANs AalnbHenLero
CHWXXEHUSI aKyCTUYEeCKOro 3arpasHeHnst okpyXxarowlen cpefbl. paHnuen Halwmx BO3MOX-
HOCTen ByaeT MMHMMAanNbHO OOCTMXUMBIA LIYM, TO €CTb TakMe ero 3HavyeHus, KoTopble
Henb3s YyMEeHbLUUTb U 6e3 NpuUHUMNUanbLHOro M3mMeHeHus npuHuuna paboTsl ycTpon-
cTBa, unn 6e3 cyllecTBeHHbIX 3aTpaT. To ecTb bopbba ¢ wymom BygeT onpenensitbCs
NN HOBBIMW Hay4YHbIMK pa3paboTkamu, Unm CyLLeCTBEHHbIMU 3aTpaTamMMu.
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SAEKTPOMATHUTHBIE ITOASI (3MII) © UX BO3AENUCTBHE
HA OKPYXKAIOIIIYIO CPEAY

PesynbTaTbl COBPEMEHHbIX UCCNeLOBaHWU CBUOETENbCTBYIOT, YTO BCE XUBbIE Op-
raHM3Mbl — OT OJHOKMETOYHbIX OO BbICLUMX XMBOTHbIX U YyenoBeka — obHapyXusarwT uC-
KMIOYNTENBHO BbICOKYIO YYBCTBUTESTbHOCTb K 3fIEKTPUYECKMM U MarHUTHbIM NONSM, na-
pamMeTpbl KOTOPbIX ONM3KM K eCTeCTBEHHbIM napamMmeTpam nonen ouocdepbl. MHoro-
YUCNEHHBbIMU CTAaTUCTUYECKUMU OaHHLIMWU Noka3aHo, YTo OMI1 ecTeCTBEHHbIX UCTOYHU-
KOB (reOMarHUTHbIE NOMd, aTMOcepHble pa3psaabl, U3NyvYeHUs 3Be3q U ranakTvk) cylue-
CTBEHHO BNUSAKT Ha (bopMUpoBaHUE BUoNorn4yecknx puTMOB. BbiSiBNEHbl 4OCTaTOYHO
[O0CTOBEpPHblE B3aUMOCBA3N MeXJy CONTHEYHON U reOMarHUTHOW akTUBHOCTbIO U POCTOM
ynucna rMNepPTOHNYECKUX KPU30B, WHGAPKTOB MMUOKapAa, MCUXonaToriorMvyecknx pac-
CTPOWNCTB.

B nocneaoHee Bpemsa npobnema B3anmogencteus yenoseka ¢ OMI1 ctaHoBuUTCSA
BeCbMa aKkTyarlbHOM B CBA3M C MHTEHCUMBHbLIM Pa3BUTMEM PaguoCBA3N N pagnoriokaumu,
paclmpeHmemMm cepbl NPUMEHEHNSA 3NEKTPOMArHUTHOW SHEPrnn Afs BbINOSTHEHUS TeX-
HOMOrMYeCKUX onepaumin, MaccoBbIM pPacnpOCTPaHEHMEM ObITOBbIX 3MEKTPUYECKUX U
PaanNo3NeKTPOHHbIX YCTPONCTB.

Ecnu ewé 20-25 net Hasag npobnembl 3alimTbl OT 3NEKTPOMArHMTHOro obnyye-
HWSA OTHOCUNIUCb B OCHOBHOM K MPOM3BOACTBEHHbBIM YCITOBUAM (NepcoHas pagnonokaum-
OHHbIX cTaHumn (PJ1C), onepaTopbl TEXHONOMMYECKNX YCTAHOBOK), TO Ha CErofHALIHUN
OeHb BGONbLUMHCTBO HaceneHus aktnyeckn xumeet B OMI1 mckycctBeHHOM (aHTpo-
NMOreHHon) NpMpoAbl, obnagarWwmx BeCbMa CroXHOW NPOCTPAHCTBEHHOW, BPEMEHHOMN U
YaCTOTHOW CTPYKTYPOW.

NckyccTBeHHbIE MCTOYHMKM co3gatoT OMI1 3HaunTenbHO 6OMbLINX MHTEHCUBHO-
CTeun, YeM ecTecTBeHHble. KnnHuko-msnonormyeckumm nccnegoBaHmsMm yCTaHOBNEHO,
410 OMI1 UCKYCCTBEHHOrO MPOUCXOXOAEHUS UrpalT OnpefdenéHHylo pofib B pasBuTUU
CepAeYHO-COCYyaUCTbIX, OHKOMOrMYeckux, annepruyecknx 3abonesaHumn, 6onesHen Kpo-
BW, @ TakkKe MOryT okasblBaTb BUSIHWE Ha reHeTun4eckne CTpyktypsbl. [pu cnctematmnye-
ckoM Bo3gencTBum OMI1 BbI3bIBAOT BblpaXXEHHblE U3MEHEHUS B COCTOSHUW 300POBbS
HaceneHnd, B TOM Yucre y nuy, npodeccMoHanbHO He CBA3aHHbIX C UCTOYHMKaMu OMIT,
Npu4éM adbdekTbl BO3AENCTBUSA CITAOONHTEHCUBHbBIX NOMEN MOryT HOCUTb OTAANEHHbIN
xapaktep. OTMeyeHa BbiCOKasi YyBCTBUTENBHOCTb U MOpaXaeMoCTb HEPBHOW CUCTEMBI,
XpycTanuka rnasa, CeMeHHbIX Xene3 y MYX4Y/H, BbISBMEeHbl HapylweHna yHKUMoHarb-
HOW perynsumm Bcex 3BeHbEB 3HOOKPUHHOIO annapaTa, HapylleHne nNuMnnugHoro obmeHa
N pag Opyrux OTKIOHEHUN. 3HavuTenbHoe 4mcno paboT cBuMaeTensCcTByeT 06 oTpuua-
TenbHOM Bo3gencteum OMI Ha reHeTu4eckne CTPYKTYpbl, KNeTouHble MeMbpaHbl, M-
MYHHYIO CUCTEMY, FTOPMOHanbHbIN cTaTtyc. B nybnukaumax nocnegHux neTt akTMBHO 06-
Cy)XAaeTcs BOMNPOC O KaHueporeHHon onacHoctn OMIT Tak Ha3biBaeMOW «NPOMbILLSIEH-
Hon» YacTtoTbl — 50 'y B Poccun u EBpone, 60 'y B Amepuke.

ONeKTpoOMarHUTHbIE U3Iy4eHUs aHTPOMOreHHbIX NCTOYHUKOB («3NIeKTPOMarHuTHoe
3arpsA3HeHne») NpeacTaBnAoT GONbLUYIO CIIOXKHOCTb C TOYKU 3PEHUS, KaK aHanu3a, Tak u
OrpaHNYeHns MHTEHCUBHOCTEN 00ny4eHnsi. 3To 00YCNOBEHO cneaywmMNn OCHOBHBIMA
npUYNHaMU:

1. B BonblWMHCTBE CrydaeB HEBO3MOXHO OrpaHuyeHve BblIbpoca 3arpsasHsaroLWwero
drakTopa B OKpYXaloLLylo cpeay;

2. HeBo3mOXHa 3ameHa JaHHOro dpakropa Ha ApYyron, MeHee CUSbHbLIN,

3. HeBo3amoxHa «o4umcTKa» adpmpa OT HexenaTenbHbIX U3NyYeHun;

4. Henpuemnem MeToOOMYECKUA MOAXOA, COCTOsAWMKA B orpaHudeHun IOMIT go
NpUPOaHOro ooHa;

5. BeposiTHO pgonroBpemeHHoe Bo3gencteue OMI1 (KpyrnocyTovyHO M faxe Ha
NPOTSHXKEeHUU psga ner);
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6. BoamMoxXHO BO3gencTBMe Ha OGonbluMe KOHTUHIEHTbl NIOAEN, BKIOYas AeTen,
CTapuKOB 1 BONbHBbIX;

7. TpyAHO CTaTUCTUYECKM onucaTb napamMeTpbl U3NyYEeHUN MHOMMX WUCTOYHMKOB,
pacnpeaeneHHblX B MPOCTPaHCTBE U UMEIOLLMX PasfnyHble pexnuMbl paboTbl.

B nocnegHee Bpems npobrnema anekTpomarHMTHon GesonacHocTu npuobpeTaeT
coumanbHoe 3HayeHne. Cutyauus OCNOXHAETCA TeM, YTO OpraHbl YyBCTB YeNoBeka 3a
pegyYyanMm UCKIYEHNAMIN He BocnpuHUMaroT OMIT 0o YacToT BMAMMOro gManasoHa,
B CBA3M C YyeM 6e3 COOTBETCTBYIOLLEN annapaTypbl OLEHUTb CTENeHb ONacHOCTU 0O-
Ny4YeHMs NPaKTUYECKN HEBO3MOXHO.

Knaccugpukayusi anekmpomacHUmMHbIx rnoseu. 1o aHepreTM4eckoMy CnekTpy
NX pasnuyator:

» CUHycouganbHble (MOHOXpOMaTU4eCKne);

> MOAYNMPOBaHHbIE;

» NMNYmnbCHbIE;

» (PNyKTyauMOHHbIE (LIYMOBbIE).

Mo B1nOy nctoyHmka NpmHATO pasgenatb OMI oT ecTeCcTBEHHbLIX UICTOYHMKOB 3EM-
HbIX 1 BHE3EeMHbIX 1 OMIT OT UCKYCCTBEHHbIX (aHTPONOrEeHHbIX) MCTOYHUKOB.

Mo Buaam Bo3gencteus pasnuyarot SMI:

» MU30NUpoBaHHOE (OT OQHOro MCTOYHUKA);

» coyeTaHHoe (0T ABYX 1 6onee NCTOYHMKOB OQHOMO YaCcTOTHOMO AMana3oHa);

» cMellaHHoe (OT ABYX M Boree UCTOYHMKOB PasfUYHbIX YaCTOTHbIX Auanaso-
HOB);

» KOMOWHUpOBaHHOE (B CriydYae 04HOBPEMEHHOIO AENCTBUS KaKoro-nnmbo apyroro
HebnaronpmsaTHOro daktopa).

OTHoweHne obnydyaemoro nmua K UCTOYHUKY OBnydeHus MoXeT ObiTb npodyec-
CMOHanbHbIM, TO €CTb CBSI3aHHbIM C BbINOIHEHMEM MPOM3BOLCTBBEHHbLIX Onepauun, u
HenpodeccnoHanbHbIM (NpoYee HaceneHue).

OTaenbHyO rpynny COCTaBNAT f0AM C MMMAMAHTUPOBAHHBIMU 3NEKTPOHHBIMU
KapAnoCTUMYNATOpamMu; B HEKOTOPbIX CTpaHax (Hanpumep, B 'epmaHumn) paspaboTaHbl
crneumanbHble TMrmeHnyYeckne ctangapTbl ANa 9TON KaTeropmMm HaceneHums.

Mpn obnyyeHun Tena pasnuyalroT obuwiee obrnyyeHne, Korga BO3OAENCTBUIO ArEK-
TPOMAarHMTHOro Nonsa NoABepraeTcs Bce Teno, U fokanbHoe (MeCTHOe), Korga anekTpo-
MarHUTHOE Mnorie BO34eNCTBYET NpPeMMyLLLECTBEHHO Ha Kakue-nmbo yacTtu Tena.

Mo BpemeHn obryyeHne MOXeT OblTb MOCTOSIHHLIM U MPEPbIBUCTbLIM.

GAeKTpomaan'ere IIOAfI €ECTECTBECHHBIX HCTOYHHKOB

Bce ectectBeHHble ucTovHMkM OMI pasgensaioT Ha OBe KaTeropuu: 3eMHble U
BHe3eMHble. K nepBbIM OTHOCAT 3MeKTpU4eckMe U MarHUTHble KBasucTtaTtuyeckue norss
3emnu, atmocdepHble paspsabl, @ Takke U3Ny4YeHUs XXMUBbIX OPraHN3MOB, KO BTOPbIM —
N3NyyYeHns 3sesn, NraHeT 1 ranakTuk.

nekTpuyeckoe nosie 3emMnu HanpasfeHO HOPMaribHO K 3€MHOW MOBEPXHOCTH,
3apshKeHHOM oTpuuaTenbHO OTHOCUTENbHO BEPXHUX cnoeB atmocdepbl. HanpskeH-
HOCTb 3MIeKTpMYECKoro nons y nosepxHoctn 3emnu coctasnset 120-130 B/m n ybbiBaeT
C BbICOTOM MPUMEPHO 3KCMOHEeHUManbHO. [00oBble U3MEHEHUS ANEKTPUYECKOro Mnons
CXOOHbl MO XapakTepy Ha BCEM 3EeMHOM LWape: HarnpshKEHHOCTU MakcuMmanbHbl B (40
150-250 B/m) siHBape-eBpane un muHumanbHbl (100-120 B/m) B uioHe-utone. Cytou-
Hble Bapuaunn 3neKTpMYeckoro Nonsa B atMmocdepe onpeaensoTcs, rnaBHbiM 06pa3om,
rPO30BOM OEATENbHOCTBLIO.

MarHuTHoe none 3eMnu nmeeT OBe MNPOCTPaAHCTBEHHbIE COCTaBASANOLWME: rOpuU-
30HTanbHas — MakcumarbHa y akBaTopa (20—30 A/m) 1 ybbiBaeT K nontcam OT ABYX OO0
aecatn A/m, a BepTukanbHasa — y nontocoB coctaBnseT 50-60 A/M, yMeHbLUAsACb K 9KBa-
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TOpYy A0 npeHebpexXmMmo Manoro 3HavyeHuns. Ha HanpsKEHHOCTb MarHUTHOrO MOSs B KOH-
KPETHOM TOYKE BIMSIIOT TaK Ha3blBaeMble «MarHUTHblE aHOManunn» B HEKOTOPbLIX pai-
OHax 3emnu, a Takke nanydyeHms ConHua.

YacTOTHbIN CrekTp atMOCdEPHbIX paspsifoB NEXUT B AuanasoHe OT COTeH repu, 4o
npumepHo 30 MIMu. MakcmMmym MHTEHCMBHOCTM HaxoauTcs B6nmn3m 10 k. JanHbin Bug OMI
onpenenseTca anekTpuYecKMMN rpo3oBbIMU paspsgamMy U NoNapHbIMU cnsiHusMn. Bo Bpems
BCblwek Ha COosHLE MHTEHCUBHOCTb aTMOCEPHbIX Pa3psiioB YCUNMBAETCS.

K 3eMHbIM Xe UCTOYHMKaM OTHOCATCS U3Ny4eHUs XUBbIX OpraHn3mMoB. Ha cero-
OHSILWHUA OeHb M3BECTHO ceMb pasHoBugHocTen 3MI, nany4aembix YeTIOBEKOM B OKPY-
Xarowyto cpeay. Hanbonee MHTEHCUBHbIE M3 HUX — 3MEKTPOCTATUYECKME MOMA, co3aa-
BaeMble 3fieKTpu3aumen n TpeHMem NoBEPXHOCTM Tena 4venoseka. C nosBneHnemM TKa-
HEeN M3 UCKYCCTBEHHbIX NOSIMMEPOB reHepaLumst CTaTUY4EeCKNX 3apsaoB Ha KOXEe yBennyun-
nacb, HanpsKEHHOCTb CO34aBaeMbIX 3NIEKTPOCTATUYECKMX MOMNen cocTaBnseT Ao NATu-
pecatn kB/m Ha pacctosHusax 10-20 cm. Cnegyet OTMETUTb HM3KOYACTOTHbIE (OONKU
repua) konebaHusi ¢ YacToTon AbixaHus, a Takke OMI1, Bbl3BaHHbIE BMO3NEKTPUYECKON
aKTUBHOCTLIO cepaua (cnekTp npoctupaeTtcsa ot gonen repua go 100-120 Mu, a npu BbI-
COKOW YacToTe cepAeyHblx cokpalleHnn — go 470 Mu).

SAeKTpOMaI‘HI{THBIe IIOASI HCKYCCTBEHHBIX HCTOYHHKOB

JMoboe TexHMyeckoe yCTpOMCTBO, Ucnonb3yowee nMbo BoipabaTbiBatoLlee anek-
TPUYECKYIO SHEPIUIO, ABNSeTCs UcTovHnkom IMI1, nanyyaembix BO BHELLIHEE NPOCTPaH-
ctB0. OcobeHHOCTb 0651y4eHNa B rOPOACKUX YCNOBUAX — 3TO BO3LENCTBME HA Hacerne-
HWE KaK CYMMapPHOro 3f1IEKTPOMarHMTHOro doHa (MHTEerpanbHbI NnapameTp), Tak U CUnb-
HbIX OMIT OT oTAENbHbLIX NCTOYHUKOB (AnddepeHUmanbHbIi NapameTp).

OMI oT oTAENbHbBIX UCTOYHUKOB MOTYT ObITb KnaccnuumpoBaHbl MO HECKOMBbKUM
npuaHakam, Hanbonee obLNI N3 KOTOPbIX — YacToTa IMIT.

ONeKTpOMarHUTHbIN (POH B rOPOACKUX YCITOBUAX MMEET BblPaXE€HHbIN BPEMEHHOM
makcumym oT 10.00 go 22.00, npuyém B CyTOUHOM pacnpegeneHnmm Hanbonblnn guHa-
MUYECKUA OuanasoH W3MEHEHUS SNEeKTPOMarHWTHOro oHa MNpPUXOAUTCA Ha 3UMHee
BPeEMS, @ HaMMeHbLUNI — Ha NeTo. [1ns YaCTOTHOro pacnpeneneHns afekTPOMarHUTHOro
(PoHa xapakTepHa MHOro-mMoaanbHOCTb. Hanbonee xapaktepHble nonockl YacToT: 1) 50—
1000 Iy (go 20 rapmoHukm YactoTbl 50 4) — aHeprocHabxeHune, 2) oT ogHoro go 32
My — BellaHWe KOPOTKOBOSHOBbLIX CTaHuun, 3) 66—-960 ML — TeneBn3noHHOE U pa-
avoBellaHue, pagmoTternieoHHbIE CUCTEMBI, paanopenenHble JIMHUN CBA3H.
MHTEeHCUBHOCTbL (hOHa 3aBUCUT OT:

reorpadnyecknx KoopanHaT MecTta HabnogeHus;
COCTOSIHUS MOHOCPEpbI;

nanyverHnsa ConHua 1 ranaktuk;

pacnucaHusa paboTbl paguoCTaHLUniA;
WHTEHCMBHOCTN aBTOMOBOUITbHOIO ABUMXEHUS;
BGrM30CTN K 3NEKTPOIHEPreTUYECKMM UCTOYHUKAM.

VVVVYYY

Hu3ko4acTOTHBIE 3A€KTPOMATrHHTHBIE ITOASI
(TOBEpXHOCTH C 3A€KTPOCTATHYECKHM 3apsaaoM)

NCTOYHMKaMKN anekTpocTaTUyecknx nosien B GbITOBbIX YCNOBUAX MOrYT ObiTb fto-

Oble NOBEPXHOCTU U NpeaMETbI, IErKO ANEKTPU3yemble Npu TPEHUN: KOBPbI, JIMHOMEYMBI,

NakMpoBaHHbIE MOKPLITUSA, OAeXAa U3 CUHTETMYECKUX TkaHen, obyBb. Kpome Toro, anek-

TpOCTaTUYECKUI 3apsi HakanIMBaETCA Ha dKpaHax 3NeKTPOHHO-Iy4eBbIX TPYOOK Tene-

BNU30OPOB, BUAEOTEPMUHANOB, ocuunniorpadoB. Hanps»KEHHOCTb 3NEKTPOCTaTUYECKMUX
Nnonemn B XXUINbIX 30aHUAX MOXeT cocTaBnATb A0 20—40kB/m.
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BosaywHble nuHum anektponepegayv (50 y). MHTeHcmBHOCTM SMIT OT gaHHOro nc-
TOYHMKA BO MHOTOM 3aBUCAT OT HanpshkeHnsa nuHum (MO, 220, 330 kB n Bbiwe). CpegHue
3Ha4yeHus Ha pabounx mecTax anekTpoMoHTepoB: E = 5-15 kB/m, H = 1-5 A/m; Ha mapLupy-
Tax obxoga obenyxuatowero nepcoHana: E = 5-30 kB/m, H = 2—10 A/M. B Xunbix 3gaHusix,
PacnonoXeHHbIX BOMN3M BbICOKOBOMbTHBIX JIMHUA, HAaNPSHKEHHOCTb 3NEKTPUYECKOro Moss,
Kak npaeuno, He npeBbiwaeT 200-300 B/m, a marHuTHOro nons 0,2—-2,0 A/m.

Anekmpuyeckue cemu xusbix OoMo8 U 6bIMmo8ble HU3KOYacmomHbie npu-
60pb1. OCHOBHBIMM OCOBEHHOCTSIMM XUIbIX NOMELLEHU B Poccun cnyxart:

» ManoMeTpaXHOCTb KOMHAT WM KyXOHb, YTO BbIHY)XXOAeT 4erioBeka Haxo4uTbCs
BONM3KN 3NeKTpoNpoBOAKN U INEKTPONPUBOPOB.;

> Hanuume xxenesocogepXalnx KOHCTPYKLMIA U KOMMYHUKALUIA, YTO, BO-NEPBbIX,
BEAET K UCKaKEHMIO U OCrabneHnto reoMarHMTHOro nons, a BO-BTOPbIX — CO34aéT adh-
PEKT «3KpaHMPOBAHHOM KOMHATbI» AN pa3MeLLEHHbIX BHYTPU HEE 3MeKkTponpnbopos.

B nogasnsowem 60nbLIMHCTBE CNyyYaeB UCMONb3yeTCs CeTb C OAHUM HyreBbIM
(pabounm) npoBogHMkoMm. CeTn C HyneBbiMM paboyMm K 3aWMTHbIM MPOBOLHMKAMMU
BCTpeYalTCs 4OCTAaTOYHO peako. Takaa cutyauus umeeT crneayroLmne oco6eHHOCTU:

» BO3pacTaeT pUCK NOPaXeHUs 3NeKTPUYECKMM TOKOM NpW 3aMblkaHUM ha3HOro
NpoBOAA Ha MeTanMYecKnin Kopnyc nnm waccu npnbopa;

» MeTanmnuMyeckme KOXyxu, Laccu n koprnyca npubopoB He 3a3emieHbl U cryxar
MCTOYHMKOM 3NEKTPUYECKUX NONEN (Mpu BbIKIIOYEHHOM Npubope C BUIKOW B PO3ETKE)
NNN ANEKTPUYECKUX N MarHUTHLIX MOMen NPOMBbILNIEHHOW YacToTbl (NpU BKIHOYEHHOM
npubope).

Hanps»kE€HHOCTN 3nNeKTpuYeckux nonen BOGMM3N NPOTSHKEHHBIX NPOBOAOB, BKIHO-
YéHHbIX B ceTb 220 B, coctasnstoT 0,7— 2,0 kB/m, B6nM3m GbITOBLIX NprbOpoB € MeTan-
NNYECKMMM Koprycamu (Mblfecockl, XonoaunbHukn) — 1-4 kB/m.

BBICOKO4YACTOTHBIE H CBEPXBBICOKOYACTOTHBIC JACKTPOMATHHTHBIC IIOASA

CeepxebicokodyacmomHbie neyu (CBY-ne4u). [pon3Bognmbie B HaLLen cTpaHe
N BBO3MMbIEe n3-3a pybexa CBY-neun pabotatot Ha yactote 2450 MIu. KonebatenbHas
MOLLHOCTb MarHETPOHHbIX FreHepaTopoB MNOAOBHLIX YCTPONCTB 3aBUCUT OT EMKOCTU Meyn
n moxet gocturatb go 800 Br.

N3nyyeHne anekTpoMarHUTHOM 3HEPrun B OKpyxaroLiee npocTpaHCcTBO 0bycnos-
NEeHO rnaBHbIM 06pa3oM TEXHOMOMMYECKMMN HEUCNPABHOCTAMU U HapylleHusMu (Ha-
npuMMep, HENMOTHO 3aKpbITbIMX ABepLaMu 1 3a3opamu B BOSTHOBOAHbLIX TpakTax). lpo-
BeJEeHHble N3MepeHNa HeUCnpaBHbIX MeYyen nokasanu, YTo MakCuManbHoe 3HadYeHue
MAOTHOCTM MOLLHOCTU Ha PacCTOSAHUWU MNSATU CAHTMMETPOB OT KOpMnyca COCTaBnsAno Ao
100 MBT/cM?.

Hosoe HanpaBneHue B npoussoactee CBY-neven — 310 mcnonb3oBaHve nonu-
MepHbIX (beppOMarHMTHbIX Matepuanos, obnagaroLlmMx Kak nornowarLwmmMmm CBOMCTBa-
MW, TaK U MEeXaHMYEeCKOW 3SNaCTUYHOCTbI. OTU MaTepuarnbl Mo3BONAT obecneyntb
NNOTHOE MpuUeraHue SKPaHUPYLLEro u paguorepMmeTuanpyrowero matepmana K Kopny-
CYy NN coeAMHEHNAM NPU BbICOKOM KO3 (PULIMEHTE SKPaHMPOBAHWS.

Paduonepedaroujue ycmpolicmea. Pagnonepegatowme ycTpoucTea, WMCNOSb-
3yemMmble ONns paguornokauuun, paguoHasuraumMm n cBasn, paboTatoT B OYEHb LLUMPOKOM
YacToTHOM AmanasoHe: oT 9 kY oo coTeH rurarepy. MolwHOCTH, nanyvyaemole nepe-
AaloLWMMN aHTEHHaMWN, Takxxe BeCbMa pa3HoobpasHbl.

OcobbiMm TUMOM paguonepedarlmx YCTPOUCTB SABMSKTCA pagnoTenedoHHbIe
CUCTEMbI C KCOTOBOW» CTPYKTYPON 1 BeClUHYpOBble TeNedOHbI.

PacnpocTpaHéHHble cTaHgapTbl COTOBOW pagnocessn B Poccuu:

GSM-900 (amnanasoHbl YacTtoT 890 — 915 n 935 — 960 MI'u);

NMT-450 (guanasoHbl YacToT 453 — 457 n 463 — 467 MI'u);
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AMPS, AMPS-D (guana3soHbl YacToT: 824 — 849 n 869 — 894 MI'u).

Hauanu cBoé passutne cetn ctanHgapta GSM-1800 (ananasoHbl yacTtoT: 1710 —
1785 n 1805 — 1880 MI'u).

BbixogHasa MowHOCTb 6a30BbIX CTaHLUMIA COTOBOW paanoceaaun coctasnsaet o 100
BT, coBpeMeHHbIX nepefaTymkoB aBTOMOOUITbHBIX CTaHUMn — 00 6 BT, pyyHbIX paguoTte-
necoHoB — o 2 BT (C aBTOMaTU4E€CKMM ynpaBrieHUEM MOLLHOCTN).

Pexum obnyvyeHns pasnnyHbiX KOHTUHIEHTOB NUL, UMeeT HEeKOTopble 0COBEHHO-
CTWU NO BPEMEHU BO3OEUCTBUS: Nuua, npodeccruoHanbHO CBA3aHHble C paguoTtenedo-
HamMu (NepcoHan CTaHuuW, CBA3UCTbI, AUcneTyepbl, pabOTHUKM OOPOXHOW MHCNEKLUN,
MOXapHOW OXpaHbl), noaBepratTca 0bnyYyeHno B TedeHne paboyero aHs, a Henpodec-
CUOHarbHble Monb3oBaTenu pagnoTenedoHOB — TOMBbKO BO BpeMdA TeneOHHbIX nepe-
roBOpPOB, KOTOpPbIE COCTaBNAKT, NO AaHHbIM uUccnegoBaHun, He 6onee 1,5 4 ona 85 %
9TOW rpynnbl finL.

Pexum paboTtbl 6a30BbIX CTaHUWA 3aBUCUT OT BPEMEHM CYTOK. Tak, Ans uUeHTpa
ropoga XapakTepHbI MakCMMyM MU3nyyvyeHun npuxoautces Ha nepuog ¢ 11.00 go 17.00, a
Ons «crnanbHbIX» panoHoB nMetoT Mmecto aBa Mmakcumyma — ¢ 09.00 go 10.00 n ¢ 19.00
0o 20.00.

BecwHypoBble ObiTOBbIE M OPUCHBIE TENEdOHbI paccynTaHbl Ha BECbMa Marbi
paguvyc OencTBUs, ux nsryv4yaemasa MoLHOCTb He npeBblwaeT 20 MBT, OCHOBHblE YacTo-
Tbl: 31-39, 46—49, 900 MI'u. Kaknx-nmbo cBeaeHumn o BpegHOCTM AN 300pOBbsA NoAo6-
HbIX CUCTEM CBSI3M B nuTepaType HeT.

MOHHTOPBI C 3A€KTPOHHO-AY4YEBBIMH TPyOKaMH
IIepCOHAABHBIX KOMIILIOTEPOB

AnekmpoHHO-ny4Yeeblie mpy6ku (OJ1T) cnyxaT MCTOYHMKAMMW IMEKTPOMAarHuT-
HbIX M3MyYeHUn BeCcbMa LUMPOKOro AmnanasoHa 4vacTtoT. [lopoxaaemble JJIT Hu3Kovac-
TOTHOE, BbICOKOYACTOTHOE, MHpaKpacHoe, BUAMMOE CBETOBOE, ynbTpadmonetosoe u
PEHTrEHOBCKOE W3ny4YeHuss TpebyrT chneumanbHOro aHanmMsa M cneundguyeckmx 3a-
LWUMTHBIX MeponpuATUin. OCHOBHbIE NCTOYHUKN 3NEKTPOMAarHUTHbIX MNOMen B HU3KO- U Bbl-
COKOYACTOTHbIX AnanasoHax:

» 3KpaH MOHMUTOpa (3NeKTpocTaTUyeckne nons);

» nuTalowme nposoga n cuctemMHbln 6nok (4actota 50 My);

» cuctema CTpOYHOW pasBEpTKM (ananasoH YacTtoT 15-130 klu);
» CcucTtema KagpoBou pasBeépTku (AnanasoH YactoT 50—150 Mu).

OTHOCUTENBHO HEOQABHO MOSIBUBLUMNCA UCTOYHUK OMIT — uMmnynbCHbIM 610K NuTa-
HUA. [Ona ymeHblleHnsa rabapuTHbIX pa3mMepoB M MaccCbl CeTEBOro TpaHcdopmaTopa B
nocnegHNX Moernsix YacToTy HanpsikeHus nuTaHus cHadana nosbiwarT go 100-150
KU, a 3aTeM yxe Ha 3TOW YacToTe TpaHcdopMupytoT. Hanbonee cunbHble YPOBHU U3-
ny4yeHun HabnJarTcs OT BEpXHEW U BOKOBbIX CTEHOK MOHMTOPOB, MPUYEM 30Ha npe-
BbILUEHUSI POCCUNCKUX TMIMEHNYECKUX CTaHO4AapPTOB MOXeT NpocTupaTtbes Ao 2,5 M.

C nosvumn obecneyeHnss anekTpoMarHuTHou GesonacHocTu TpebyloT BHUMaHWUS
nepcoHanbHbix IBM (M3BM) tTnna Notebook. B HUX oTcyTCTBYET BLICOKOBOSMbLTHBINA 610K
CTPOYHOW pasBEPTKM U CyMMapHOE M3NnydeHue NpakTUYEeCKN MOMHOCTbIO onpeaensercs
MMNYIbCHbIMK B6nokamu NuTaHnA. Takux ByIOKOB HECKOMbKO: ceTeBoun agantep, 6nok nu-
TaHUSA ANEKTPOHWUKM, BNOK NUTaHWUS NIOMUHECLLEHTHOW Nnamnbl, NOACBEYMBAIOLLEN U3HYT-
py nnockun akpaH. OTevyeCTBEHHble HOPMAaTMBHbIE [OOKYMEHTbI, pernaMmeHTupyoLlime
OMI1, co3paBaemble gaHHbIM TUNoMm N3BM, oTcyTcTByiOT.
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3allHTHBIE MEPONIPHATHSA

MeponpuaTtna no 3awmte Guonormyecknx obbvektoB ot AMI nogpasgenstoT Ha
OpraHn3aumoHHbIE; WHXEHEPHO-TEXHMYECKNE; MeANUMHCKO-NpodunakTtmyeckme mn ne-
yebHble.

K OCHOBHbIM OpraHmM3aLmMOHHbIM MEPONPUATUSM OTHOCATCS:

» HOPMUPOBAHME NapaMeTPOB ANIEKTPOMArHMTHbIX BO3AENCTBUN;

» NepuoanvecKknin KOHTPOSb 06y4aemMocCTy;

» paumoHanbHoe pasmelleHne NCTOYHMKOB U NMPUEMHUKOB M3MyveHus (TeppuTo-
puarnbHbIA pa3HoC);

» orpaHnyeHue BpemeHun npedbiBaHme B M,

» npegynpeguTernbHble HAAMUCKU N 3HAKK.

Hanpumep, npyn nonb3oBaHun pagnotenegoHOM pekoMeHayeTCs:

» orpaHuymBaTb BpeMsi Morb3oBaHUsS pagauoTternedoHOM (fyylle Ucnorib3oBaTtb
0ObIYHY0 NPOBOAHYI TenedOHHYH CBA3b, a paguoTenedoH — TONMbKO B 3KCTPEHHbIX
cny4yasx);

» Nonb30BaTbCsA pagnoTenedoHOM B HEIKPAHUPOBAHHbLIX NOMELLEHUAX U Ha OT-
KPbITbIX NfoLlagkax;

» NIOTHO OXBaTblBaTb TPYOKY pyKown;

» nonepemeHHo NpuknagbiBaTb TPYOKY K NEBOMY U NpaBoOMYy YXY;

» MMEeTb 3a30p MeXay yXOM n TpybKom (Npy XOpoLLEM KayecTBe CBA3N).

Ana MUHUMM3aLUMK BpeaHbIX BO3AENCTBUA NUTAKOLWNX NPOBOAOB B XUMbIX AOMaX
N BLITOBOrO 3NeKTpoobopyaoBaHNSA HYXXHO cobntogaTth cnegyloume pekomeHgaunm:

» He Haxo4uTbCs PSAOM C ASIMHHBIMU NPOBOAAMMW NOA HAMPSPKEHNEM;

> n3beraTb CBMBaAHWS NPOBOLOB B KOSbLia, NMOCKOMbKY 3TO YBENMYMBAET MHTEH-
CMBHOCTb M3nyyeHna (3cpdekT MarHUTHOro Annons);

> He OCTaBNATb BUNKY B PO3eTKe NpW BbIKIMOYEHHOM Nprubope, NOCKOSbKY B 3TOM
crny4yae nuTaroLWmMiM NPoBO CTAHOBUTCSA OOMNOSTHUTENbHBIM UCTOYHUKOM 3f1EKTPUYECKOrO
nons;

» He pasmMellaTtb anekTponpubopbl B yrnax xene3obeToHHbIX KOMHAT — B 9TOM
crny4ae ypoBeHb U3ry4YeHUs 3Ha4YMTernbHO BO3pacTaeT («YrofikoBbl OTpaxaTesiby), 3T
0cobeHHO OTHOCUTCA K npubopam, M3ny4varoLlmM CNeKkTp 4acToT: TerneBuM3opaM, drek-
TPOHHO-Ny4YeBbIM Tpybkam MOBM.

MarHuTHble NONSA NPOMBILLNIEHHON YacTOTbl MOryT ObiTb OcrabnieHbl TONbKO TOs-
CTOCTEHHbIMU (PeppPO-MarHUTHLIMU IKPaHaMN, YTO B ObITOBbLIX YCNOBUAX HEBO3MOXHO. B
CBA3NW C O3TUM pEKOMEeHAyeTCsa MNoNb3oBaTbCA M3genusamn  Beaywmnx  upm-
npousBoauTenen (Npnbopbl N3nyyarT CYLLECTBEHHO MEHbLUME MOMS), a TakKe OrpaHu-
YnBaTb NO BO3MOXHOCTU BpeMsi NpebbiBaHMsA paaoM CO BKITHOYEHHbIMKU Npubopamu.

K OCHOBHbIM WHXEHEPHO-TEXHUYECKMM MEPONPUATUSIM OTHOCATCH YMEHbLUEHWe
MOLLHOCTWN M3y4eHUs HEMOCPEACTBEHHO B UCTOYHUKE U ANEKTPOMArHUTHOE SKpPaHMpO-
BaHMe. OKpaHbl MOryT pa3MeLlaTbCsa BOM3N CTOYHMKA (KOXKYXWM, CETKN), Ha Tpacce pac-
NpOCTpaHeHMsa (SKpaHMPOBaHHbIE MOMELLEHUs, fecoHacaxaeHus), BONM3n 3awm-
LLIaeMOoro YeroBeka (cpeacTsa MHANBUAYANbHOW 3aLLMTbl — OYKW, PapTyKW, XanaTbl).

NHorga Heo6xoaMMo COBMECTHOE NMPUMEHEHNE OPraHN3aLMOHHbBIX U TEXHUYECKMX
MeponpuaTun. Hanpumep, Ons CHUXEHUs BO3OEUCTBUS SNEKTPOCTaTUYECKMX Nonen pe-
KOMeHayeTcs:

» Mcnonb3oBaTtb MOHUTOPbLI NM3BM ¢ aHTUCTaTUYECKMM NOKPbITUEM 3KpaHa nNnodo
C 3a3eMNEHHBIMN 3aLLMTHBIMU SKpPaHaAMU-PUINbTPAMK;

> BblepXunBaTb pacCTosiHME OO0 TeneBu3opa C 9KpaHOM AmaroHarnbtko Ao 36 cm
He MeHee OOHOro W He MeHee OBYX METPOB [0 TerieBuM3opa C 3KpaHOM, AnaroHanbho
cBbille 51 cwm;

» NPOWN3BOANTL BIAXHYK YOOPKY B XWUMNbIX NOMELLEHUSX;
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» MCNoSb30BaTb aHTUCTATUYECKME a3p0o30Sn U ObITOBbIE MOHN3ATOPbLI BO34yXa.

Meguko-npocunaktndeckue n nevyebHole MeponpusaTusa npeanonaratoT:

» TUIMEHNYecKne n TepaneBTUYECKME MEPONPUATUSA MO NIEYEHUO NOCTpadaBLUMX
OT 9NEKTPOMarHNTHOro BO34ENCTBUS;

> BPEMEHHbIA UNN NOCTOSAHHLIN NepeBod Ha Apyryto paboTy OoTAENbHbIX KaTero-
pURN rpaxaaH (Hanpumep, XXeHLWMH B nepmnog 6epeMeHHOCTU U KOPMIEHUS);

» NpocBeTUTENbHYK pPaboTy cpeau HaceneHns O BO3MOXHbIX, OMONOrmyeckmx
adppeKkTax SaNEeKTPOMarHNTHbLIX BO3LENCTBUIN, O CTaHAApPTax U MeToAax 3awmThbl.

CHHUIXEHHE HH®PA3BYKA B 9KPY}KAIOH.IE171
H ITPOU3BOACTBEHHOH CPEAX

AKycTuYeckme nonsg pasnunyHbiX 4YacToT, OT MHAPPA3BYKOBOro AnanasoHa 40 yrbT-
pPa3BYyKOBOro, HEMpPEepbIBHO Ha MPOTSXKEHMM BCEW XU3HW BO3OAEWCTBYIOT Ha 4YenoBeka,
BbI3blBas pasfiMyHble, YacTo eLlé He OO0 KOHUA U3yYeHHble peakunn, Kak BCero opraHus-
Ma, TaK U OTAENbHbIX €ro OpraHoB.

Hanbonee 3aragoyHble siBNeHUs HabNOalTcs nNpu BO3AENCTBUM HA YerioBeka
NHPa3BYKOBbIX KonebaHun. He BocnpuMHMMas mx HENOCpPeaCTBEHHO OpraHamu cnyxa,
4yenioBek, TeM He MeHee, oLyLaeT ux gpyrmmm opraHamu.

B npouecce cBoen Xn3HeaesaTeNbHOCTU, Kak B NPOU3BOLACTBEHHOW cpeae, Tak U
cpege obuTaHus, YenoBek MOCTOAHHO CTankuMBaeTCHA C BO3AENCTBMEM MHEPA3BYKOBbIX
konebaHui.

Ungppa3eyk — 3BykoBble KonebaHnsa 1 BOMHbI C YaCcTOTaMu, NeXalluMMmn HxKe no-
NOCbI CAbILWNMbIX (aKycTu4eckmnx) 4actot B 20 L.

O6bwmnn (NMMHEeNHbIN) ypoBeHb 3BYKOBOro fasneHud, aob JlvH, — BennumHa, name-
pAemas no wkane wymomepa «fMHENHas» UM paccuyMTaHHas NyTEM 3HEepPreTU4eckoro
CYMMUWPOBaHUS YPOBHEN 3BYKOBOIO AaBfIEHUS B OKTaBHbIX Moriocax 4yactoT 6e3 koppek-
TUPYIOLLMX OKTaBHbIX MOMPaBOK.

OKBUBaNEeHTHbIN (N0 3Hepruun) obLwmi (NMMHENHBbIN) YPOBEHb 3BYKOBOrO [AaBrieHUs
Loke, 4B JIMH, — ypoBEeHb MOCTOAHHOrO LUMPOKOMOSIOCHOIO MH(ppa3ByKa, cpeaHekBagpa-
TMYEeCKoe 3BYKOBOE [aBfieHME KOTOPOro Takoe Xe, Kak U OAaHHOro HEenoCTOSAHHOrO WH-
dopasByKka B Te4eHMe onpeaeneéHHoro nHTepesana BpeMeHu.

[MpMeHeHne B pa3nunyHbiX cepax OEeATeNbHOCTU YenoBeka MalluvH U MeXaHn3-
MOB, yBENMYEeHME UX MOLLHOCTU U rabapuTHbIX pa3MepoB, NPON3BOANTENBHOCTU U ApY-
MX TEXHUYECKMUX XapaKTepUCTUK 0ByCnoBnmnBatoT TEHAEHUMIO NOBbLILLEHNS HU3KOYACTOT-
HbIX COCTaBNAOLWMNX B CNEKTpax LWyMOB Ha paboynx mMecTtax u nosiBrieHme nHgpassyka.
XapakTtepHon 0COBEHHOCTBIO MH(ppa3ByKa B OTANYME OT CIbILLMMOrO U YNbTPa3ByKOBOroO
AnanasoHa 4acToT cryxuT 6onbliaa AnvHa BOMHbI U Manas 4yactoTa konebaHun. Mpu
9TOM MHPPa3BYKOBbIE BOSMHbI MOryT CBODOAHO ornbaTb NpensTCTBUS, pacnpoCTpaHssaCb
B BO34YyLUHOW cpefe Ha 6onblune pacCToaHMS C HE3HAYNTENBHOW NOTEpPen aHeprum, no-
CKOJTbKY MnornoLleHve nHdpasByka B aTMocepe He3HaunTENLHO.

Kaaccuduranua uHppa3ByKa, BO3AE€HCTBYIOILEr0 HA YEeAOBEKA

Mo xapakTepy crekTpa UHdpasByK nogpasgenserca Ha LUMPOKOMNOJIOCHbIN C He-
NpepbIBHBIM CNEKTPOM LUMPUHON Boree OAHON OKTaBbl U TOHASbHbLIA, B CNEKTpe KOTOpo-
ro MMelTCsa CrbllnMble OUCKPETHble cocTaBnswwme. [apMOHUYECKU XapakTep WH-
dpas3ByKka ycTaHaBNUBaKT B OKTABHbIX NOfl0cCax 4acToOT MO MPEeBbILIEHNIO YPOBHS B O4-
HOW norioce Hag coceHUMN He MeHee YyeM Ha 10 ab.

Mo BpEMEHHBIM XapakTepucTukam MHpPasByK AENUTCA Ha MNOCTOSHHbIN, YPOBEHb
3ByKoBOro gasrnexus (Y3[) koToporo nameHsieTcs 3a BpeMsi HabnogeHnsa He bonee 4yem
B ABa pasa (Ha wecTb AB) npu n3mepeHun Mo wkane wymomepa «fvMHenHas» Ha Bpe-
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MEHHOW XapakKTepUCTUKE «MeafieHHO», U HEMOCTOSHHbIN, Y3[ y KOTOPOro n3MeHsaeTcs
3a Bpemsi HabnageHMss He MeHee YeM B ABa pasa (Ha 6 Ab) npu namepeHun no wkane
LyMOMepa «JIMHENHaN» Ha BPEMEHHOW XapaKTepUCTUKE «KMeOSTIEHHOY.

OCHOBHBIE HCTOYHHKH HH(}ppasByKa

NCTOYHMKM MHDPa3BYKOBbIX KonebaHum moryT 6biTb Kak eCTeCTBEHHbIMU — pas-
NNYHbIE NPUPOOHbIE SIBIIEHUA U MPOLIECCHI, TaK U UCKYCCTBEHHbLIMU, CO34aHHbIMU B pe-
3ynbTaTe NPOM3BOACTBEHHO-TEXHUYECKOM M Hay4yHOW OeATenbHOCTU 4yenoseka. Husko-
4YacTOTHbIE aKycTuyeckne kornebaHmsa LUMPOKO NpeAcTaBrieHbl B OKpyXalLen Hac npu-
poae. NpupoaHble NCTOYHUKM MHPA3BYKa — 3TO 3eMIETPSICEHUS, U3BEPXKEHUS BYIKa-
HoB (c YacTtoTtomn okosno 0,1 I'y), rpo3oBble paspsabl (0,25—-4,00 y), wWTopMmbl (Tak Ha3sbl-
BaeMbln «ronoc mopsa» — 10 'u) n BeTpbl. Hemanyto ponb B BO3HUKHOBEHUM UrpaeT Typ-
OyneHTHOCTb aTMocdepbl.

Hanpumep, muctpanb (CEeBEpHbIM Unn ceBepo-3anafHbli XONoAHbIA BETEp Ha tore
®paHumKn) co3aaét MHMpPa3ByK YacToTon wectb U, CeBepHble CUAHUA TakKe reHepupyoT
NHpa3ByKoBble BOSHbl. OOHAKO BCe 3TV UCTOYMHUKU MH(pa3Byka rokanusoBaHbl B Mpo-
CTPaHCTBE N BPEMEHN U HE OKa3bIBatoT rnobanbHOro BIMAHNA Ha XM3Hb YenoseyecTsa. Pas-
NIMYHbIE ECTECTBEHHbIE MCTOYHWMKN HU3KOYACTOTHBIX KonebaHui co3fatoT Ha nnaHeTe Tak Ha-
3blBaeMbI MHPPaA3BYKOBOW (POH, KOTOPLIN BCE BPEMS MEHSIETCS, YTO 0BYCroBMEHO MOCTO-
SAHHbIM OOMEHOM SHEPTM MEXAY Pa3NNYHBbIMU ABMIEHUAMM NPUPOAbI.

B nocnegHee Bpems HabnogaeTca yBennyeHne MHGPa3BYKOBOro (hoHa B OKpY-
Xarowen cpefe B CBA3M C aKkTUBHOW AeATENbHOCTLIO YeroBeka Ha 3emMre, B YaCTHOCTU C
pasBMTUEM MNPOMBILLSIEHHOrO Npomn3BoAcTBa M TpaHcnopTa. K OCHOBHbIM TEXHOreHHbIM
MCTOYHUKaM MH(PPa3BYKOBbIX KoNnebaHuin B ropogax MOXHO OTHECTH:

» MPOW3BOACTBEHHbIN MHPA3BYK, FrEHEPUPYEMbBIN PasfiMyHbIM 0OOpyLOBaAHNEM,
pacrnonoXeHHbIM Ha TeppUTOPUN MHOFOYUCIEHHbLIX MPOMbILWSIEHHBIX NPeanpUATUA B
yepTe ropoacKoM 3aCTPONKN B KPYMHbIX YpOaHM3NpOBaHHbIX LeHTpax (Hanbonee xapak-
TepHO ANndA rpagoobpasylowmx npegnpusatui MeTannyprrdieckon nNpoMbILLIIEHHOCTU, B
KOTOpoWn cpmnkcupoBancsa nHgpassyk 97—107 gb Ha yacTtoTtax 8—16 u);

» CNeKTpbl LUYMOB TPAHCMOPTHbLIX MOTOKOB, coAepXawue WHppasByKoBble CO-
CTaBnsloLMNe, KOTOPble HE PErMCTPUPYIOTCA OBbIYHBIMW N3MEePUTENbHLIMK Npubopammn n
obnagatoT BbICOKMMW YPOBHSIMU 3BYKOBOMO AaBfEHUS;

» MH@pa3ByKoBble korebaHns BbICOKOM MHTEHCMBHOCTU, KOTOpble HabnoaaTca
B 30HE XUMOW UM NPOMBILLSIEHHON 3aCTPONKKU, MPUYEM UCTOYHMKOM ITUX KonebdaHuin
Cny>XaT He TPaHCMOPTHblE CPEACTBA UNM BbICOKOIHEPreTuyeckoe npoMblLLIeHHOe 060-
pyfooBaHue, a hakTU4eCcKkn caMmn 3gaHust NNmn COOPY>KEHUS.

UenoBek noaBepraeTcs BO3AEWCTBUIO TaKMX TEXHOrEHHbIX MCTOYHMKOB 3BYKA:
BO3BpPaTHO-NOCTyNaTeSbHbIX ABMXEHUN YacTen pasfinyHbiX MEXaHU3MOB N COOPYXXEHUN,
AOMEHHbIX neYen, AM3enbHbIX MOTOPOB, KY3HEYHbIX MPeccoB, peakTtopoB. HanbonbLiyto
WHTEHCUBHOCTb MHPPA3BYKOBbLIX KonebaHun co3aaroT MalunHbl U MeXaHU3Mbl, UMetoLLme
noBepxHocTM Bonblunx pasmepos. NMpu 3TOM MHPppPa3ByKoBble KONebaHna ABNATCA He
TOSbKO COCTaBHOMW, HO BO MHOMMX Crny4asx u npeobnagatoLlen YacTbio CNeKTPoB Npous-
BOACTBEHHbIX LLYMOB.

UHgppa3eyk — 3TO TakkKe COCTaBHas YacCTb CMEKTPOB LUyMa, U3My4aeMoro TeXHO-
nornyeckummn arperatamm (tabn. 28). Tak, B cnekTpax wyma 6onblien YacTu arperatos
4YépHOM MeTannyprum npeobnagatoT HU3KNE YacToThbl.
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Tabnuuya 28
Criekmpbl UHbpa3syKa u wyma

OkTaBHbIe
nonochkl
CnekTtp ’ OCHOBHbI€ UCTOYHUKM LIyMa
Mu/makcumanbHble
Y34, N'u/nb
oag_ ABTOTpPaAHCNOPT, AOMEHHbIE U KUCITOPOAHO-
NHdpassykoBom 16/é2’— 133 KOHBEPTOpPHbIE NeYn, pevHble U MOpCKuNe cyaa, xe-
Ne3HOO0POXHLIN TPAHCNOPT, KOMNpPeccopbl
NHdpa- 2-— MapTeHoBCKMe neyu, arnomMaluvHbl, OTAENbHbIE BUAbI
HW3KOYaCTOTHbIN 125/84 — 112 TPaHCMOPTHbLIX CPEACTB U CaMOXOAHbIE MaLUNHbI
31563 — OneKkTpoayroBble NneYyun, Tarayun, ryCeHMYHbIE TPaKTopbl,
Hu3ko4acTOoTHbIN 125/;34' 116 NnopTOBbl€ KpaHbl, TYPOUHHbBIE YCTaHOBKM,
aBTOMNOrPy34nKn, aKCKaBaTopbl

B cranenutenHom npounssoactee Y3[ nHdpasByka U HU3KOYACTOTHOrO LWyma ar-
peraToB CYLLECTBEHHO 3aBUCAT OT MHTEHCUPMKALMN TEXHOMNOMMYECKNX MPOLIECCOB.
Tabnuya 29
Pe3ynbmamsi 8030elicmeusi UHghpa3eyka

Yucno xanob xutenen AByx pamn-
»Xano6bl OHOB (Ha 100 onpoLleHHbIX)
onbITHOro KOHTPOJIbHOro
HapyLieHne gHeBHOro otapixa 52,3 14,7
HapyLieHne HoYHOro oTabixa 43,6 12,1
HecnokonHbIn COH 49,0 26,3
YacTble ronioBHble 6onu 26,4 13,0

PesynbTaTtbl coumanbHO-TMIIMEHNYECKUX WUCCedoBaHUA MOKa3biBalOT, YTO Hace-
neHve, NPoXueBarLlmMe B panoHe, rge UMeeT MecTO KpPYrfioCyTOYHOE BO3AEeNCTBUE WH-
dpasByka c ypoBHAMMK cBbiwe 109 ob, npeabssngeT 4OCTOBEPHO Bornblle xanob, yem
HaceneHne KOHTPONbHOro pavoHa (Tabn. 29).

OddekThI BAHUAHHS HHPPa3BYKOBBIX IIOA€H HAa YeAOBEKaA

l'vrmeHndeckasa npobnema, cBsidaHHasa C BNUSIHUEM MHpa3ByKa Ha OpraHu3am 4emno-
BEKa, BO3HMKIA CpaBHUTENbHO HegaBHO — B 70 rogbl XX Beka. HakonneHHble AaHHble cBuae-
TENbCTBYHOT O TOM, YTO MH(PPaA3BYKOBbIE BOSHbI OKa3bIBAKOT BblpaXXeHHOe HebnaronpusaTHoe
BO3OENCTBUE HA OpraHn3mM, OCOGEHHO Ha NMCUXO3MOLIMOHArbHY0 cdepy, BMSAIOT Ha paboTo-
CMOCOBHOCTb, CepaevYHO-COCYANCTYHO, SHOOKPUHHYIO U OpYr1e CUCTEMbI.

Mpn nccnegoBaHun BNUAHUA MHpa3Byka, konebaHun n Bubpaunin Ha YyenoBeka
MOXHO BbIAENUTb TUMWYHbIE HAPYLLEHUSI HOPManbHOIMO COCTOSAHUA, TO €CTb NCUXodun3n-
Yeckue peakuuu, HeENoCcpeacTBEHHO BAMSAOLWME HA paboTOCNOCOBHOCTL YernoBeka n Ha-
OEXHOCTb BbINOSTHEHNA UM TpebyeMbix onepauui:

» yXyOleHne ynpaBreHus abIXxaHnem;

» HapyLLUeHne KoopanHaumm OBUXKEHNN;

> yxXyALleHne cnocobHOCTN CrneXxeHus;

» ocnabneHne BHUMaHuS;

» YMeHbLUEHNe OCTPOThbl 3PEHUS;

» yXyOleHue npuuernbHbIX ABMKEHUN.
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Mopaenstowee 60MLLWNHCTBO N0AEN, HAXOOAWMNXCA B MPOU3BOACTBEHHON cpeae,
B Bonbluen nnn MeHblen Mepe NoABEPratoTCsl BO3AENCTBUO MHTEHCUBHBIX MOMNEN HU3-
KoM (MHGPa3BYKOBOW) YACTOTbl, YTO BbI3blBAET Y paboTHUKA PsA OTKNOHEHWA OT ero
HOpPMasibHOro cocTtosiHuA. NcMxodumsndeckumm mUccnegoBaHUsSMN BbiSIBIIEHbI HapacTta-
HWe BpEMEHN 3pUTENBHON peakumn, yBerimyeHne owmnbok onepaTtopckon OesaTerlbHOCTH,
NPOCTPaHCTBEHHAsA Ae30pueHTaums ucnbiTyeMblx. Y 86 % onepatopoB 3TN OTKNOHEHUS
B COYETaHMM C OLLYLEHNAMM anaTum 1 BANOCTM Habngannch yxxe npu ypoBHSAX 3BYKO-
Boro gasnenus 110 gb.

Bronormnyecknin appekT HM3KOHACTOTHLIX aKyCTUYECKNX KonebaHun nposiBnsaeTcs
OTBETHOW peakumen BCero opraHu3ama, B KOTOPOW y4acTBYIOT NPeuMyLlecTBEHHO HepB-
Had, cepaeyHo-cocyancTasl U abixaTenbHas cMcTeMbl. B COBOKYNHOCTU OTKINOHEHUs pe-
aKuum pasnnyHbIX CUCTEM OpraHn3mMa OT HOpMarnbHbIX NPUBOAAT K 3HAYNTENbHOMY CHU-
XXEHNIO NPOU3BOANTENBHOCTU TPyAa, a Npu 06CNyXMBAHNN TEXHUYECKN CITOXHbIX MPOU3-
BOACTB (NpeanpuaTtna HedpTerasoBow OTpacnuv, ynpasfeHWe COBPEMEHHbIMU CKOPOCT-
HbIMW TPaHCMNOPTHbIMU cpefcTBamMu, paboTa, cBs3aHHasi C BbICOKUM YPOBHEM YMCTBEH-
HOM N NCUXON3NYECKON Harpy3Kn) MOXeT NPMBECTU K aBapPUNHBIM CUTYaLUSIM.

opoackon Wwym B OTAMYME OT NPOW3BOACTBEHHOrO XapakTepmsyeTtcsi BonbLumMMm
HEMNOCTOSAHCTBOM pacnpefeneHns ypoBHEN BO BPEMEHU, YTO onpefendetr TPyAHOCTU B
N3YYEHNN CIOXHbIX U YacTO N3MEHYMBLIX peakunin opraHMamMa npu B3aMmMoaencTsBnmn ero
C OpyrMMu dhakTopamMun OKpyXatolen cpefbl. YCTaHOBIEHO, YTO NIOAW, XUBYLLUME B OT-
AarneHHbIX TUXMX panoHax 3eMHOro Lwapa, oTnmyaroTca 6onee oCcTpbiM CIyXoM Mo cpas-
HEHWIO C XUTEeNsiMN ropoJoB COOTBETCTBYIOLLMX BO3PACTHLIX rpynn. HaceneHue, npoxu-
BatloLlee B Meranosimcax, nonagaet noj rnocTtosHHOe BO3AENCTBME HU3KOYACTOTHBLIX KO-
nebaHnii pasnnyHbIX YPoBHEN. Y Takux nogen HabniogaeTcs Hakannuneaemoe BO30YyxX-
AeHVe N pasgpaxuUTeNbHOCTb, NPOMCXOaUT (POPMUPOBaHME TaK Ha3biBAEMOro «4esoBe-
Ka 6onbLLOro ropoga.

Meponpussmusi Nno CHUXXeHUr eslusiHUSI UHghpa3eyka. 3awmta oT nHdpasByka
MOXeT OCYLLEeCTBNATLCA B UCTOYHUKE BO3HWKHOBEHMUS, NO NYTWU pacnpocTpaHeHus, B Ofr-
paxxgaemMom nomMmeLLeHnn.

3awuTta B UCTOYHMKE CBsI3aHa C yMeHblueHneM konebaHui Bubpupytowero obb-
eKTa, BO3MYLLAOLWNX CUM UNK Nynbcaumm OBMXKYLLMXCS ra3oBbiX NMOO ruapogmHammuye-
CKMX NOTOKOB. B nocnegHem crnyyae NpUMEHSIIOT ryLwmnTenu.

[MockonbKy MHpa3ByKoBble BOMHbLI 6€3 CyLeCTBEHHOrO 3aTyXxaHusa pacnpocTtpa-
HATCA B OTKPLITOM NMPOCTPAHCTBE, a Takke 6e3 3aMeTHOro ocrnabneHns NpoHUKaKT B
3aKpbITble MOMELLEHNS, OCHOBHOM MepOn 3BYKOU3ONALMN MOMELLEHNUN HA HU3KUX YacCTo-
Tax ABNAeTcs yBenuyeHne XeCTKOCTU OrpaxxaeHun.

BomnpocsI AAT CAMOKOHTPOAS

1. Yto Takoe wym n 3ByK? Kakve nmerotTca meTtosl 3alimThbl OT Wwyma?

2. Kakve BbIgensoT WymMoBnbpo3alLmTbl No NPUHLMNY eNcTBUA?

3. B 4éM OCHOBHbIE CNOXHOCTU 6opbbLI ¢ SMI1?

4. Kak pasnuyatotcs AMIT no sHepreTn4eckomy CnekTpy, No BUAY UCTOYHMKA U MO
BUAaM BO3OenNCTBUA?

5. Ha3zoBunTe OCHOBHbIE OpraHM3aUNoOHHbIE MEPONPUATUA MO 3awmTe oT OMI

6. UTo Takoe nHMpasByK; KakMe CyLeCTBYIOT ero UICTOYHUKN U B YEM BbipaXkaeTcs
HeraTMBHasa CTOPOHA ero BO34eNCTBUS Ha YyernoBeka?
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PA3AEJ. 9. MEXXAYHAPOAQHOE COTPYAHU4YECTBO
B OBJIACTU OXPAHbI OKPYX>XXAIOLLIEN CPEbI

B cBoen nonutuke B 0651aCTN OXpaHbl OKpYXatoLlen npupogHon cpenbl Poccunin-
ckass Pegepaunsa McxoanT M3 HeobxoommocTn obecneyeHns BCeOOLLEN 3KONOrMYeckomn
6e30nacHOCTN U pa3BUTUS MEXOYHAPOO4HOro NPUPOLOOXPaHHOIO COTPYAHUYECTBA B UH-
Tepecax HacToswero u Gyaywero NOKONEHNN U PyKOBOACTBYETCSA CneayowmMMn npuH-
Luunamu:

1. Kaxgblh 4enoBek nmeeT NpaBo Ha XWU3Hb B Hanboree GnaronpuaTHbIX 9KOMO-
MMYECKNX YCIOBUSIX;

2. Jkonornyeckoe Gnarononyyne ogHoOro rocygapctea He MOXeT obecnevvBaTb-
C 3a CYET Qpyrnx rocygapcTts unm 6e3 yyéTta nx MHTEPECOB;

3. Hegonyctumbl ntobble BUAbI XO3ANCTBEHHOW U MHOW AEATENbHOCTU, SKOMOru-
Yyeckue nocnencTBnsa KOTOpPbIX HenpeacKasyeMsl;

4. [lonxeH ObITb YCTAHOBMEH KOHTPOSb Ha rnobanbHOM, HaUMOHANbLHOM U perno-
HaNbHOM YPOBHSIX 3@ COCTOSIHUEM M M3MEHEHUSMM OKPYXXatolen cpedbl U NPUPOAHbLIX
PECYPCOB HA OCHOBE MEXAYHAPOAHO-MPU3HAHHbBIX KPUTEPMEB U NApaMeTPOB;

5. [lomkeH 6bITb obecnevyeH cBOBOAHbIN N 6eCnPenATCTBEHHbIN MEXAYHaPOAHbIN
oOMeH Hay4yHO-TEXHUYECKOW WHpopmaumen o npobremax OKpyKawLen npupoaHon
cpeabl U nepenoBbIX Npupogocbeperaomx TEXHONOMUSX;

6. MNocygapcTBa A0MKHbI OKasbiBaTb APYr APYry NOMOLLb B Ype3BblHalHbIX 3KOS0-
MMYECKNX CUTYyaUmnsX.

C TOYKM 3peHUs1 NPOMBILLIIEHHON 3KOSOrMK U3 ObLLEero NnepeyHs MexayHapoaHbIX
cornaweHunn Hambonee 3Ha4YNMbI:

KoHeeHuusi o mpaHcepaHUYHOM 3a2psi3HeHuu eo3dyxa Ha 6osibwue pac-
cmosiHusi (nanee KoHeeHyus), noagnnucaHHasa B YKeHese 13 Hos6psa 1979 roga n patu-
duumpoBaHHasg 29 anpensa 1980 roga, HanpasreHa Ha YMeHbLUeHE BbIOPOCOB 3arpsas-
HUTENEen BO3adyXa, KOTOPbIE MPUYUHAKT 3HAUUTENbHLINM ywepb NpupoaHbIM pecypcam,
NMEIOLLNM XKM3HEHHO BaXXHOE 3KONMOrMYECKOe M IKOHOMMYECKOE 3HAYeHMe, TakuM Kak
neca, noyea, BOOHbIE PECYPCbl, UICTOPUYECKME MAMATHUKN, a NPU ONpeaerni€HHbIX YCIo-
BMSIX OKa3bIBalOT BpegHOE BO3AENCTBME Ha 340poBbLe YenoBeka. MonoxeHns KoHBeHuum
KOHKPETU3NPYITCA OoTAeNbHbIMU NpoTokonamu. MNMpasutenscteom CCCP 6bin nognucaH
psg npotokonioB K KonseHuun 1979 ropa:

» O COKpalLLieH1M BbIBPOCOB Cepbl NN NX TPaHCTPAHUYHBIX MOTOKOB MO MEHbLUEN Me-
pe Ha 30 %, koTopbIn 611 patudmumpoaH 09 okTabpst 1986 roga (XenbcuHkn, 1985 ron);

» 00 orpaHmyeHnn BbIGPOCOB OKMUCIOB a30Ta UMM UX TPaHCIPaHWYHbIX MOTOKOB,
patnpuumpoBaHHbin 21 noHa 1989 roga (Codoms, 1988 ron);

» O JanbHenWweM COKpallleHUn BbIOpOCOB Cepbl, KOTOPLIA Obin paTudurumnpoBaH
14 viona 1994 roga (1984 rop).

OTN AOKYMEHTbI HanpaBfeHbl HA OrpaHUYeHne NN cokpalleHne BbIBPOCOB cepbl
M as3oTa OT CTaLMOHAPHbIX MCTOMHUKOB B LIENIsIX OXpaHbl 340p0Bbs NII0AEN N 3aLMThbl OK-
py>xatoLien cpefbl OT narybHbIX BO3AENCTBUIA, B YACTHOCTU OT NMOAKUCIIEHUS.

KoHeeHuusi 06 oueHke eo3delicmeusi Ha okpyxarouwyro cpedy e TpaHcepa-
HUYHOM KOHMeKcme, cocmassieHHasi 8 3crno (PuHnsaHaoms) 25 cdespana 1991 roga
HanpaBneHa Ha npegoTBpalleHne BpeaHOro TpaHCrpaHMYyHOro BO3OEeNCTBUSA B pesyrib-
TaTe NNaHMpyemMon OeATeNlbHOCTU, a TakKe Ha €ro YMEHbLUEHME U KOHTPOSb 3a HUM.
KoHBeHuus 6bina nognucaHa npasutensctsom CCCP 06 mnions 1991 roga n noarteep-
XOeHa npasutenbcTBoM Poccunckon depepaumm 13 aHBapsa 1992 roga Ne H-N11 [T1
MWL Poccuun. MNMocne npuHATUSA HaLMOHANbHOro cnmcka o6bekToB, nognexawmnx npowe-
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aype OBOC, KoHBeHUus BCTynunia B CUIy Ha TEPPUTOPUM PETMOHOB.

Ana nnaHuMpoBaHWA, KoOpAMHALUUMM W  METOAMYECKOM NOJLEPXKKU  Hay4HO-
nccnegoBaTenbCKMX U ONbITHO-KOHCTPYKTOPCKMX paboT Mo nporpaMmmamM U MnpoekTam
Xenkom n obecneyeHuns BbINONHEHNs 0693aTensCcTB Poccun, BbITEKAOWNX N3 XeNbCUH-
Cckon koHBeHumm 1998 roga, Ha OCHOBaHMM COBMECTHOMO pelueHusi [TOCKOM3IKONornm
Poccun, npaButensctBa CaHkT-INeTepbypra u JleHnHrpaackon obnactn co3daH peauo-
HaJlbHbIU KOOPOUHaUyUuoHHbLIU coeem (PKC) no peanusauun 4 nporpamm, NpOEKTOB,
pekoMeHgaunm n peeHnn XenbCMHKCKOM KOMUCCUM O 3aluuTe Mopckon cpenbl bantumn-
CKOro mopsi.

KoHeeHuusi no npedomepauieHuro 3a2psizHeHuUs1 Mopsi c6pocamu omxodos
u dpyaux mamepuasioe (JloHgoHckas koHBeHUMsA oT 29 nekabpsa 1972 roga), patudm-
unpoBaHHasa 15 gekabps 1975 roga, kacaeTtca cneyunanbHbiX NPobnemM NPSMOro 3arpsis-
HEHNA MOPCKMX 3KOCUCTEM. YYaCTHUKN JIOHAOHCKON KOHBEHLMW OOrOBOPUITUCH CMOCOD-
cTBoBaTb adhpekTnBHOM Gopbbe CO BCEMU MCTOYHUKaMM 3arpsa3HEHUs MOPCKOW cpeabl U
00s3anncb NpMHMMaTb BCE BO3MOXHbIE Mepbl A9 NpeaoTBpaLLEeHNs 3arpsi3HeHNss MOp4
cbpocammn OTXOO0B U ApYrnX MaTepuarnos, KOTOpPble MOTYT MOBPEAUTb XMBbIM pecypcam
N KU3HU B MOpe, HaHeCTH yuepb 30HaM oTAblxa uUnv NpensaTcTBoBaTb APYrMM 3aKOHHbIM
BYOaM UCMNONb30BaHUSA Mops. B nepByto oyepeab 3TO OTHOCUTCS K XIOPOPraHUYeCcKUMm
COeIHEHUAM, PTYTU U €€ COeUHEHUAM, KaAMUI0 U ero COeANHEHUsIM, CbIpOn U TomM-
NMBHON HedTW, TSHKEMNOMY AM3ENbHOMY TOMMAMBY M CMa3odHbIM Macrnam, rugpasnuye-
CKUM >KMAKOCTSIM, a TakkKe CMecaAM, cogepXawum nobble M3 9TUX BellecTs, MNo-
FPYXXEeHHbIX Ha cyaa B Uensx cbpoca.

KoHeeHyusi o koHmposie 3a mpaHcepaHU4YHOU riepeso3Koll ornacHbIX OMmxo-
doe u ux ydaneHuem (basenbckas KOHBeHUMSs), nognucaHHas 22 mapta 1989 roaa,
patngunumpoBaHHas 25 Hos6pa 1994 roga depgepanbHbiM 3akoHOM «O pamucghukayuu
ba3sernbCckol KOHBEHUUU O KOHMpoJie 3a mpaHcapaHU4YHOU rnepesoskol ornacHbIX OMmxo-
0os u ux ydaneHuem» v BBegeHHasa B gencteue 01 masa 1995 roga, onpepensiet no-
PSO0K KOHTPOMA 3a TpaHCrpaHUYHbIM nepeMeLLeHneM onacHbiX oTxogoB. Bo mncnonHe-
Hne depepanbHoro 3akoHa «O pamugukayuu basenbCckol KOH8EHUUU O KOHMposie 3a
mpaHcapaHU4yHoOU rnepeeso3KoU oOracHbIX 0mxo008 U ux ydarneHuem» [1paBUTENbCTBO
Poccunckon ®depepaunmn lNoctaHoBneHmem «O nepBoovepedHbIX Mepax Mo BbIMOSHe-
Huto PepgepanbHoro 3akoHa «O pamugukayuu basenbckol KOH8eHUUU O KOHMporsie 3a
mpaHcepaHU4YHOU Nepesos3Kol onacHbix omxodoe u ux ydaneHuem» oT 01 mnona 1995
roga Ne 670 3anpeTuno MMNopT ONacHbIX OTXOA0B B LIENSAX UX 3aXOPOHEHNSA UMN CXUra-
HUA Ha Tepputopumn Poccumn. Onga BbinonHeHus obsasatenbctB no KoHeBeHumn [NpaBu-
TenbCTBO NpuHAno ocTtaHoBneHne «O rocygapCTBEHHOM PerynupoBaHUUM U KOHTPOsie
TPaHCrpaHUYHbIX NepeBO30K» ornacHblx oTxoaosB oT 01 uona 1996 roga Ne 766 n BBesno
ero B gencrteue ¢ 01 aHBapsa 1997 roga.

KoHeeHyust 06 oxpaHe 030H08020 cJ1os1 (BeHckasn KOHBEHUMS), NOANUCAHHas B
1995 rogy n patuduumposaHHas 18 uioHa 1986 roga, HanpasneHa Ha NPUHATUE COOT-
BETCTBYIOLLMX MEP MO OXpaHe 340POBbs NI0AEN N OKpyXatoLlen cpeabl OT BPeAHbIX BO3-
OENCTBUI, KOTOPble BO3HUKAKOT UM MOTYT BO3HUKHYTb B pe3yfibTaTe YyenoBeyeckon aeq-
TENbHOCTU, U3MEHSIOLWEN UM CNOCOOHOM N3MEHUTb O30HOBbLIM cron. Bo ncnonHeHune
BeHckon koHBeHUuu MNMpaButensctBoMm CCCP 16 ceHTabps 1987 roga Obin nognucaH um
10 Hos6psa 1988 roga patuduumpoBaH MoHpeanbCknin NPOTOKON MO BelecTBam, pas-
pyLlaloLWmnM 030HOBLIN cron, a 13 auBaps 1992 roga. lNpasutensctBoM Poccuinckon
depepaunmn patndpuumpoBaHbl 1 MoOHpeanbCku NPoTokon, u JIoHgoHCKas nonpaBka K
HEeMYy, OPUEHTUPOBAHHAA Ha CHUXXEHUE BEPOATHOCTU aHTPOMOreHHOro paspyLleHust 030-
HoBOro criost B CeBepHOM MofyLLapun 3a CYET npekpalleHns BbiMycka, UCMOoSb30BaHUSA
N 3aKynku O30HOpa3pyLlaloWnMX peareHToB, a Takke peopraHusaumm npousBoacTsa Us-
Aenvin, cogepXxalumx 03oHopaspyLlarLLme BeLlecTsa.
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COAEP>XXAHME

BBepeHue

Bonpochbl Ansi caMoKoHTpoOnNs

Pazgen 2. BMTUAHUE OTPACJIEA HAPOOHOIO XO3AUCTBA
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HA COCTOSAHUE OKPYXAKLIEW CPEQbI
[oObl4ya nonesHbIX NCKONaeMbIX
O6pabaTbiBatoLine Npon3BoacTBa
Mpon3BoacTBO 1 pacnpeneneHne AN1IeKTPO3IHEPrnK, rasa u Boabl
Cenbckoe X03aMCTBO, OXOTa U JIECHOE XO03NCTBO
TpaHcnopT 1 cBA3b
[MpepocTaBneHne NPoYNX KOMMYHarbHbIX, COLMarnbHbIX
N NepCOHanbHbIX yCryr
BoopyX€éHHble cunbl
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Pazpen 7. SALLIUTA OKPY)KAI'OLI.I,EVIVCPE,EI,bI OT OTXOO0B
PAKETHO-KOCMUYECKOU TEXHUKU

PakeTHO-KOCMUYECKME KOMMITEKCHI U

drasbl OCyLLECTBNEHMUSA KOCMUYECKOro nonéeTa

TEXHOJIIorn4eckmne

TexHoreHHOe BO3[EeCTBME Ha OKPYXaloLLyto cpeay

npu aKcnnyaTaumMm pake THO-KOCMUYECKOM TEXHUKM
3acopeHune 0KOro3eMHOro 1 KOCMUYECKOro NPOCTPaHCTB

CHW)XeHne TEXHOreHHOro BO3encTB

BbiBEOEHNA KOCMUYECKOro arnnaparta Ha 0p6|/|Ty M ero nocagkum

Bonpocbl Ans camokoHTpons

A Ha TEXHOINOIMNM4YeCKnx qaasax

Paznen 8. SALLUTA OKPYXAIOLLENA CPEQbI

OT CNEUNDPUYHECKUX BUOO

B 3AIPA3HEHUN

SAWLWNTA OT AKYCTNYECKOIO 3ArPA3HEHNA

OKPYXAILLEN CPEQbI

NcTouHMKM 1 macluTabbl 3arpsa3HEHNS OKpy»KatoLLen cpeabl
OcHOBHble NpeacTaBneHns o 3ByKe U LUyMe
Knaccundukaumsa cpects M METOA0B 3aLlUMThI OT LWyma
OKOHOMMKA M NpaKTUKa LWyMO3aLLunThbI

SNEKTPOMAIMHUTHbBIE MONA (3MM) N X BO3OEWNCTBUE

HA OKPYXAIOLWWYIO CPEQY

SﬂeKTpOMaFHMTHbIe nona ecteCTtBe€HHbIX NCTOYHUKOB

SJ'IeKTpOMaFH NTHbIE NMOJ1d NCKYyCCTBE

HHbIX NCTOYHUKOB

Hwnako4yacToTHbIE AJNIEKTPOMAarHnTHbIe Nnongd (I'IOBerHOCTVI

C 3M1eKTpoCcTaTU4EeCKUM 3apsaaom)

Bbicoko4acToTHbIE U CBEpPXBbICOKOYACTOTHbIE 3JTIEKTPOMArHUTHbIE NONA

MOHUTOPbI C 3M1EKTPOHHO-y4EBbLIMU
KOMMbIOTEPOB,
3almMTHbIE MepONpPUATUS

TpybkamMu nepcoHanbHbIX

CHWXXEHWE MHOPASBYKA B OKPYXAIOLLEN

N NPOVN3BOOCTBEHHOW CPEOAX
Knaccndgukaumsa nHoppassyka, BO34ENCTBYIOLErNO Ha YerioBeka

OCHOBHbIE NCTOYHUKN MHd)passyKa

O dheKTbl BANAHNA NMHPA3BYKOBbLIX NOSEN HA YenoBeka

Bon POCbI AnAa CaMOKOHTPOI1IA

Pasnen 9. MEXXOYHAPOOHOE COTPYOHMYECTBO B OBJIACTU
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