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TpaouyuoHHble 8UObl MONUBA — He@Mb, 2a3, Ye0lb — OMHOCAMCA K HEBOCNONHUMBIM UCMOYHUKAM
3Hepauu. Pao unu no30HO UM NPULAOCk Gl UCKAMb 3aMeHy. AnbmepHamu8Hble UCMOYHUKL SHep2ull
yXKe celiyac aKmueHo NpUMeHAIMCA 8 pazeumelx cmpaHax. (peou Haubosiee noNyAAPHLIX 8UGE Hempa-
OUYLOHHOL 3Hepauu — 8emposol, CONHEYHOU, NPUNUBHOL, 200MePManbHOL — BLOMONALBO 3aHUMAem
3Ha4UMenbHoe Mecmo: e20 0018 8 6anaHce anbmepHAMUBHLIX UCMoYHUK08 npesbitaem 30 %.

C dpy2oli cmoporel, Kuomckuil npomokon 3akpenun 0653amenscmaa passumelx CMpax u CMpax ¢ nepe-
X0OHOU KOHOMUKOU NO 02PAHUYEHUKD U CHUXeHUIO NOCMYNeHUL NAPHUKOBbIX 2a308 8 ammocgepy. Bnonxe
04€BUOHO, MO UMO20M OCYLJeCMBNeHUS Mep, NPedycmMomperHbix [IpomokonoM, a9 60bWUHCMBA
Cmpax, 8 mom yucae u ong Poccuu, 6ydem co30aHue 3Hep2emuKu, pabomarnuied Ha anbmepHamueHbix

gUdax monsuaa.

llepeBoobpaboTka, fepesonepe-
paboTKa, KaK U3BECTHO, COMPSXKEHbI
C OTPOMHbIMM MOTEPSAMU [PEBECHHBI.
Ha atane 3aroToBku neca OTXoAbl —
MHU, Cy4bsi, XBOS — MOFYT [OCTUraTh
HECKOJIbKUX AECATKOB MPOLEHTOB OT
nepBoHayanbHoro obbeMa. TunuyHas
neconunka npespaliaetr okono 60%
ApeBecuHbl B foCKK, 12% npu 3TOM
YXOAMT B ONUA, 6% — B KOHLEBbIE 06-
peskn n22% — B ropbbiab M 0bpes-
Ku KpoMoK. 06beM onuna u CTPYXKU
Ha 3Tane AepeBoobpaboTKM JocTUraeT
12% OT UCXOZHOTO CbIpbA.

B HacTosilee BpeMs aKTUBHO BHe-
LPAETCA TEXHONOTUS CMIaHUS ONUIOK,
Wwenbl, cTapoit gpesecuHbl. OgHaKo 3ToT
NpOLLeCc NPSMOro UCMOb30BaHWA OTXO-
[L0B JIECONUNEHMUs 1 4epeBoobpaboTku
UMeeT psaf HefocTaTkos. Bo-nepsbix,
AN NOBbIWeEHUS 3 EKTUBHOCTM Cro-
paHWs OMWJKM W LWena JOMKHbI ObiTb
CYXUMU, 4TO TpebyeT AONONHUTENbHBIX
TEXHONOrUYECKUX NpoLeccos. Bo-BTo-
PbIX, HYXHbI 6ONbLIME MAOLAAM, YTOObI
CKNAaAMpoBaTh 3TU 0TxoAbl. [puyem
00pawaTbCca € HUMU Hago npegesnb-
HO OCTOPOXHO, Bedb CBEXUE OMUIIKM
W Wena Nerko CaMoBOCM/IAMEHSAIOTCS.
B-TpeTbux, MenKohpaKLMOHHbIE fpe-
BECHble OTXOAbl 3KOHOMUYECKM He-
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BbIFOJHO NEPeBO3UTb Ha PACCTOAHMSA
bonee 20—40 Kkm.

N3rotosneHue 6pUKETOB W TOM/MB-
HbIX TPaHyN — Xopoluas afbTepHaTMBa
NPsMOMY MCMONb30BAHUIO [PEBECHbIX
OTXO[l0B B BUAE TOMAMBA. BpuKeTsbl
W rpaHynbl BbIAeNA0T bonble Ten-
113, YeM ONMUAKM U LLena, yBenuyuBas
K03(ppULUMEHT nonesHoro feicTeus
KOTENbHbIX, He TpebyioT 60oMbLKUX
CKNAfCKMUX nowanei u npu xpae-
HUM He camoBocnnameHsioTcsa. Ho
C ApYroii CTOPOHbI, aBBTOMATHU3MUPOBaATh
npoLecc 3arpy3ku GpUKETOB B TOMOY-
HOe YCTPOWCTBO AOBOMLHO C/IOXHO.
C 370/t TOYKM 3peHus ropasgo ynobHee
TONAMBHbIE TPaHyNbl — NenneTbl. 310
UMANHPUYECKME NPECcCOBaHHble K3-
AeNUsS U3 BbICYWEHHON APEBECHHBI.
ColpbeM 415 UX M3rOTOBEHUS MOTYT
ObITb ONUAKKM, CTPYXKA, liena 1 Apyrue
oTX0Abl iepeBoobpaboTku. B cocTas
NeaieT TakKe MOXET BXOAUTb TOPd
W U3MeSbYEHHAs [peBecHas Kopa.
lpaHynbl Npou3BOAATCA 6e3 Xumu-
YECKMUX 3aKpenuTeneil nopg BbICOKUM
LaBNEHUEM.

BooOLie, npoun3BoacTBO rpaHyn —
He COBPEMEHHOe OTKpbITUe. 3Ta Tex-
Honorus Obina m3sectHa ete B XIX
BEKe, OfHAKO FpaHyNMpoBaHUE WUMeH-

HO JpeBecuHbl Ans nocnefyolero ee
CXMUraHus B OTONMUTENbHBIX YCTPOMCTBAX
NoOAYYMA0 pacnpocTpaHeHne OTHOCU-
TeNbHO HefaBHO.

TennoTBOpHas Cnoco6HOCTL Ape-
BECHBIX FPaHyN CpaBHMMA C yreM K Co-
cTaBnseT 4,3—4,5 KBT/kr. Mpu CxuraHum
1 TOHHbI [peBecHbIX rpaHyn Bblgenser-
CA CTONbKO e 3HEprun, CKOAbKO npu
CKMUFaHWM 1,6 TOHH [peBecuHbl, 480 M3
rasa, 500 nMTpoB AM3eNLHOro TonaMBa
unn 700 nuTpoB Masyra.

Mpu 3TOM ApeBecHble rpaHynbl Ha-
MHOTO 3KONOrMyHee TpaguLMOHHOro
Tonnuea: B 10-50 pa3 Huxe smuccus
YrNEeKUCNoro rasa B BO3AYLHOE Npo-
CTpaHcTBo, B 15-20 pa3 MeHblie 06-
pa3oBaHWe 30/bl, YeM NpU CXUraHUK
Y. 3aTpatbl S3HEPruM Ha NPOM3BOLCTBO
OPEBECHbIX TPaHyn COCTaBASIOT Npu-
MepHOo 3% OT cofiepXaHua 3Hepruu,
4YTO ropa3Ao HWKe 3aTpar Ha nojyyeHue
NPUPOAHOTO rasa Wan mMasyta.

06bIYHO TpaHy/bl MCMONb3YIOTCS
ONA CKUraHUs B JOMALIHUX KAMUHHBIX
neyax v OTOMUTENbHbIX YCTPOICTBAX. ITO
neyn C OTKPBITBIM MAaMEHeM, KOTOpble
YCTaHAB/MBAKOTCA BHYTPU MOMeLLEHUs
W OTAQIOT TEMNO 3a CYET TEenNoBOro U3-
NYYEHUA WU BCIELCTBUE KOHBEKLMK.
WMeHHO 3TOT TMN TennoBoro u3nyye-



HWUA cyuTaeTcs Hambonee komdopT-
HbIM Ans Yyenoseka. HarpesaTenbHble
YCTPOIACTBa, paboTaiolme Ha APEBECHBIX
rpaHynax, peryaupylotcs B aBTOMaTu-
YecKoM pexume. EQMHCTBEHHBIN He-
AOCTaTOK 3TUX OTOMUTENbHBIX CUCTEM
B TOM, YTO HEOGXOAMUMO NEPUOANYECKM
yaanaTb 30/y. 3aTo0 €€ MOXHO He Bbl-
OpacbiBaTh U UCMONB30BATh B KAYECTBE
yaobpeHus.

MoTpebneHue ApeBECHbIX TpaHys
KaK BMA TOMIMBA pacTeT Konoccab-
HbiMM Temnamu. KoTenbHble Ha 6uo-
TonsuBe nosb3ytotcs B EBpone Gewe-
HOIl NONyNAPHOCTbIO. B 0fHOI TONBKO
lepmaHun B TeyeHne 2002 roga Gbino
ycTaHoBneHo 6onee 5000 KoT/0B, pabo-
Talowux Ha nennetax. B CeBepHoit PeitH
Bectdpanuu (Tepmanns) po 2006 roaa
NpaBuUTeNbCTBO 3TOM 3eMAW NAaHUpyeT
3ameHnTb 500 ThIC. yCTapeBWWX KOT-
N0B Ha 6UOTONAMBHbIE. YTO MHTEPECHO,
NPaBUTENbCTBO CMOHCUPYET KaMAbli
YCTAHOBNEHHbIA KOTeN B pa3mepe 3
ThiC. eBpo. Pacter konnyectBo npo-
“3BoAuTENeil aBTOMaTUYECKUX KOT/OB,
paboTalowmx Ha nennetax. Ceityac
X HAaCYMTbIBaETCA OKOO 50-TW BO BCe
lepmaHuy, B 1998 rogy ux GbIN0 BCErO
Tpu. Kaxpaplii TpeTuii ycTaHaBnMBaeMblii
B 3TOW CTpaHe KoTen — ApeBEeCHbIN.
Mo nporHo3am WHCTUTYTa 3HepreTukm
U oXpaHbl OKpyXatoweit cpegsl OPI,
k 2007 ropy B [epmaHuu Gynet paboTatb
bonee 1 MAH KOTJIOB U Meyeid Ha To-
NAUBHbIX rpaHynax. ExerofHein pacxon
nennerT coCTaBuUT 4 MAIH TOHH.

B WWseuun noTpebneHue Toname-
HbIX FPaHyN eXerofHo pacteT npu-
MepHo Ha 30%. [lpaBuTenbCTBEHHOM
nporpammoii Llseuun npegycmoTpeHo
YBENNYUTL NOTpebNeHne neanet fo
7 MAH TOHH B rog yxe K 2010 rogy.

lMocTeneHHbIN nepeBod KOTEeNbHbIX
€BpOnecKMX CTPaH Ha nennetsl CTaBuT
nepes, HUMKM Npob/eMy rapaHTUPOBaHHOM
1 GecnepeboiiHoil NoCTaBKu GrUOTON/MBA.
A 310 HeBO3MOXHO 6e3 MnopTa fpe-
BECHOTO CblpbA.

B Poccum e 3anacs! celpbs Ans npo-
WU3BOACTBA OGMOTOM/IMBA OFPOMHBI, UCYMC-
NAIOTCA OHW MUNMAPLAAMU KyOOMETPOB.
Ceftyac Ha KaaoM rexkTape pybku ocTa-
eTca 40-60 M® OTXOLOB NIeCONUIEHUs.
BHyTpeHHMI pbIHOK TOMAMBHBIX FpaHyn
B Poccum yxe akTuBHO hopmupyetcs
W BCKOpe HauyHeT pacwmpaTbca. Uc-
nonb3ys 6MOTONNMBO, Nojy4yaemoe
13 OTXOA0B JIECHON MPOMBILLAEHHOCTH
N5 TeNN0CHAOXeHNs FOPOLOB U Mocen-

koB, Poccus morna bl 3KOHOMUTL B rof
15-20% TpaguLMOHHOrO TOM/INBA.

Ha pbiHKe BOCTPe6OBaHbI rpaHynbl
Pa3HOro KauyecTsa: TeMHble — C GOMbLINM
COfepXaH1eM Kopsl U CBETNIbIE — cofep-
XaHue Kopbl B KOTOPbIX He npeBbilaeT
5%. HekoTopble notpebuteny onnayvmea-
10T TONAMBHbIE FPaHy/bl He N0 CTOMMOCTH
33 Maccy NpoAyKLMW, a N0 KONN4YecTsy
BbIJENAEMON UMW TEMNOBON 3HEPruu.
OU3MKO-TEOMETPUYECKIME XapaKTEPUCTU-
KW — OuameTp, L/IMHA, MNOTHOCTb, BRAX-
HOCTb, HacbiNHas Macca — OnpefensioTcs
napameTpamu obopynoBaHus. B coot-
BETCTBMM C TpebGOBaHUAMM CTaHAapTa
rpaHybl JOMKHBI UMeTb nonepeyHsbIi
anameTp 4—12 MM 1 aauHy Npubansu-
TenbHO 20 MM.

XuUMUYecKne XxapaKTepuUCTUKW 3a-
BUCAT OT CbipbA. B npouecce npec-
COBaHUA He JOMYyCKaeTCA nonagaHue
B Maccy NOCTOPOHHMX MaTepuasoB, TaKNUX
Kak kneit u nnactmaccel. Copepxanue
30/1bl B FpaHynax COCTaBAAET, COrNACHO
CcTaHgaptam, MeHee 1,5%. Boobuie, B Ha-
cToslee BpeMA POCCUIACKOro CTaHaapTa
Ha TOM/IMBHbIE TPaHYNbl He CyLieCTBYeT.
OpHako Bonpoc CTaHAApTU3auuM neanet
yKe obcyxpaetcs.

Cneunduka neconpombilwaeHHOro
komnnekca Poccuu TakoBa, uTo 60nb-
WWHCTBO NPeAnpUATWIA NeconuneHns
1 1epeBo0bpaboTKM MMEOT Npon3Boa-
CTBa Manoi u cpegHei mowHoctu. Mano
KTO U3 POCCUINCKUX NpOWU3BOAUTENEN

npepniaraeT TexHonornyeckoe obopy-
LOBaHWe [ANs NPOM3BOACTBA TOMIUB-
HbIX TPaHyN M3 ApeBeCHbIX OTXOA0B.
A 3apybexHoe o6opypoBaHue umeet
BbICOKYIO LieHY W NpY 3TOM BbICOKYIO
CTeneHb IHEProBOOPYKEHHOCTH.

OgHa u3 nepBbix Komnauui B Poc-
CUK, KOTOpas NpepfnoXuna npepnpu-
ATMAM NIECONPOMBILLNEHHOTO KOMMeKca
afanTMPOBAHHOE K POCCUICKUM YCII0BU-
AM 060pyROBaHWe AN NPOM3BOACTBA
TOMMBHBIX FPaHya Cy4yluM coyeTa-
HWEM «LeHa — KayecTBO — MPOW3BO-
LUTENbHOCTb — CPOK OKYNnaemocTu —
ce6ecToMMOCTbY, — KOMNaHUsA «AJb-
TEPHATUBHbLIE TOMJIMBHBIE TEXHONOTUMY.
PaspabartbiBasi 060pyaoBaHue, Komna-
HWA MOHWUMana, YTO NeCONPOMbILLIEH-
HbIX MMraHTOB C 6OMbWMM KONMYECTBOM
OTXOf0B B Poccun — orpaHuyeHHoe
konuyecTBo. llo3Tomy cneumanucTbl
NPELNOXUIN TEXHONOTUYECKUE IUHUM
ABYX npou3BoguTensHocTeit 500 Kr/yac
1 1000 Kr/4ac, Yto pewut npobnemb
nepepaboTKM OTXOAOB Manbix U cpes-
HWUX NpepnpuaTuii, KoTopbix B Poccum
00NbWNHCTBO. Beab Ha xpaHeHue,
VYTUAU3aLMI0 TAKOTO KOMMYECTBa OT-
XO[,0B NpeanpuaTUA TONbKO OAHOrMO
Ypanbckoro pernoHa pacxopyioT
npumepHo 300 Thic. py6. eXerogHo.
bonbwue npobnembl c yTuaM3auuei
0TX0f10B Y MocKoBCKoii obnactu, rae
TaKux NpepnpuATUIA OKOMO ThiCAYM. Tak
yTO ByAyLee — 3a NeseTamu.
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