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BHumaHue K mpoOiieMe MOJydeHUs KHIKOTO YIIEBOJOPOJHOTO CHIPhS H3
Oouomaccel pacTeHuil Bce Oosiee Bo3pacraeT. Pa3paboTka 3KOHOMHUYHBIX CHOCOOOB
OKMKCHHSI JIPEBECHBIX OTXOJIOB IMO3BOJIUT: PEHIMTh 3aJadyy KOMIUIEKCHOTO
UCTIOIb30BAHUS JPEBECUHBI, TIOBBICUTH JKOJOTHYECKYIO) YHUCTOTY THAPOIH3HBIX H
TEJITIOII03HO-0yMaKHBIX MPOU3BOJICTB, JOCTUYH SKOHOMHH HE(DTSIHOTO CHIPHSI.

XKuakoe OMOTOTIIMBO M3 BO30OHOBISIEMOW APEBECHON OMOMAacchl — HIeal
KUAKoro TomiauBa. JKuakue OWOTOIUIMBA, TMOJlydaeMble METOJIOM IHPOJIK3a
IPEBECHBIX  OTXOJOB,  SIBJSIFOTCSI ~ BBICOKOKAJIOPUHHBIMU  albTEPHATHUBHBIMU
UCTOYHUKAMU DHEPTUU, KOTOpPhIE MOTYT OBITh HCIIOJIB30BAaHBl TIOMHMO CBOETO
OCHOBHOTO Ha3Ha4YeHUs (TOTUIMBO), TAK)KE B KAUECTBE aHTHOKHCIUTEIBHBIX JTOOABOK
B MOTOPHBIE TOIUIMBA.

Kuikoe TONJIMBO M €ro BU/BI:

XKunkoe TOIIMBO — 3TO CMECh PA3JIMYHBIX YTIIIEBOAOPOAOB, KOTOpHIE, Kak
U3BECTHO, COCTOAT W3 aTOMOB yIiiepojia U BOAOpoAa. B oTimune oT ra3oB, KUAKHE
TOTUIMBA COCTOSIT M3 YIJIEBOJAOPOJOB, MOJEKYJIbl KOTOPHIX COEIWHEHBI B OYEHB
muHHBIE 1enoykd. CoeArHEeHHBIE TaKUM 00pa3oM YIIIeBOJOPOJBI OMPEILIIOT UX
HAXO0XJICHUE B )KHJIKOM COCTOSTHUU.[1]

[lpr cKMTaHWW ecnM CMeMIaTh JKHUIKOE TOIUIMBO Cpazy C BO3AYXOM HIIH
KHCIIOPOJIOM, TO OHO He OyJeT ropeTh wiu OyneTr, HO 3TOT mpollecc OyAeT KpaiiHe
HecTabuieH. /s Gosee MoNHOro nepeMelnBanus BO3ayXa € KUJIKUM TOILUTMBOM U
€ro Jy4YIlIero TOpPeHHs HEOOXOAMMO TMOCJEIHEee, IO CMELIMBAaHUS C BO3IAYXOM,
CHavaJla paclbUIMTh B BHJE MEIbYAHIIAX YaCTUYCK, KOTOpbIE OYyIyT HMETh
JOCTATOYHYIO JJISl PEaKIINH IO IIOBEPXHOCTH. B Kamepe cropaHusi MpOUCXOUT
HAarpeB YaCTUYEK PACIBUICHHOTO >KUAKOTO TOTUTUBA C BBIIEICHUEM YTIICBOJOPOTHBIX
NapoB, KOTOPBIC BBI3BIBAIOT CAMOBOCIIAMEHEHHE TOTLIHBA. [2]

Hanbonee onTHManbHBIM PEKUMOM TOPEHUS JKHIKO TOIUTUBA SIBIISIETCS
npoliecc, Ipyu KOTOPOM YaCTHYKH JKUIKOTO TOILIMBA OKUCISIOTCS BHYTpH (pakena.
Ecnu sxe maHHbIe TpoliecC MpOHWKAeT BHE (hakela WM Ha €ro MOBEPXHOCTH, TO
TOPCHHH MTPOTEKAET He TaK 3PPEKTUBHO ¢ 00pa3oBaHUEM 0COOBIX YacTHYEK. [2]

JApeBecHbIe 0TXOAbI



OTxomaMu TPOU3BOJICTBA HA3BIBAIOTCS OCTATKH CHIPhs,  MaTepUATIOB H
nory(haOpuKaToB, 00pas3yromuecs B MPOIECCEe MPOU3BOJICTBA OCHOBHOHN MPOTYKITUN
U YTPaTUBIIKE YAaCTUYHO WM MOJHOCTHIO MOTPEOUTENHCKYI0 CTOMMOCTh UCXOJIHOTO
CBIPbS I MaTEPUAJIOB.

K orxomam mpou3BoAcTBa B JIeCHOM U  jaepeBooOpadaThiBaroeit
IPOMBIIIVICHHOCTH OTHOCST KYCKOBBbIE H MSTKHE OTXOJbl JIECONMUJICHUS U
nepeBooOpadOTKH, MeOETHLHOTO U (haHEPHOTO TTPOU3BOJICTBA, MITTATIONMUICHUS U Ap. K
OTXO0J/IaM OTHECEHBI TaKXkKe KOpa, CyuUbsl, BETBU, BEPIIHUHbI, IPEBECHAS 3€JI€Hb, THU U
kopHH. Kiaccudukarus apeBecHbIX 0TX010B[3]

JlpeBecHbIE OTXOABI COCTOST U3 CIEAYIOUINX MaTePHAIIOB:
-OTXO0/IbI JIECO3arOTOBOK Ha JIECOCEKE
-OO0JIOMKH CTBOJIA, XBOPOCT, BAIECKHUK
-ITHu u KOpHU

-OTX0/1bI JIECO3aTOTOBOK Ha JIECHBIX CKJIaJIax
-OTX0AbI pACKPSKEBKHU

-O0pe3u OpeBeH

-I"opObLIb, peiika

-OTpe3ku nuiaoMaTepruaIoB

-OTXx0/BI AEPEBOOOPAOOTKH

-Peliku, ToproBbIe cpesbl

-OTpe3ku nuiaoMaTepuaIoB

-JIpeBecHbIE OTXObI

-KyckoBsie

-Otx01b! (haHEePHOTO TTPOU3BOICTBA
-Kapannamm

-Otpe3ku OpeBeH

-1lImon pBanuHa, 0Ope3KU MIMOHA U (PaHEePHI
-OTctpur

-Msrkue

-IIlemna



-CTpyxka

-llInudoBanHas ObLIH

-OTX0ABI OKOPKH, KOpa Ha JPEBECUHE
-JIuctBa (XBOs)

-Menkue BeTBu[4]

B kpynHbIX roposiax npeacTaBieT IpodieMy YTHIN3ALMs IPEBECHBIX OTXOA0B,
o0pa3yloIuxcsi Mpu pyOKax yXxoJa 3a JEpeBbsIMH M CaHUTapHOM pyOke — 3TO
HU3KOKAaYECTBEHHAsl JPEBECUHA CPEIHEH KPYIHOCTH, BEPIIMHBI, Cyubs, OKOMIJIEBKU
XBOMHBIX W JIMCTBEHHbIX TopoA. IIpoOremy mnpencraBisiiOT TakKe JIpPEBECHBIE
OTXOJbI, BbIIEIHsAEMbIE IIpU copThpoBKE ThO — OTXOABl NMHIOMAaTepUaIOB IIPH
PEMOHTE 3/1aHUl U MOMEILEHUH, BBIOBIBIINE U3 YIIOTPEOJICHUS JEPEBSIHHbBIC U3IEIHS,
Tapa u MeOerb.

JlpeBecHble  OTXOJbl  MPOM3BOACTBA  MPEACTABIAIOT  COOOM  OTXOJbI
JIECO3aroTOBOK, JIECOMUIICHUS U JEPEBOOOPAOOTKHY.

HauGonplryto  LIEHHOCTh Yy JIPEBECHBIX  OTXOJOB  MPEACTABISIOT
KPYIHOKYCKOBBIE OTXO/Abl (UIMHOM Oosiee MeTpa) B BHUJAE CTBOJIOB MaJIOLIEHHOM
JPEBECUHBI, PEEK.

MeHee LEHHBIMH SBISIIOTCS KYCKOBass MeEJIOYb W MSTKUE JIPEBECHBIE
otxobl.[4]

OcCHOBHBbIC HANPABJICHUA XO3SIICTBEHHOI0 MCIOJb30BAHUS H MepepadoTKu
JAPeBEeCHBIX 0TX010B

-B xauecTBe TormMBa WK JUIsl MPOM3BOICTBA TOTUINBA

-IIpon3BoCTBO U3ENMI U3 JIETKUX OETOHOB C JPEBECHBIM HAMOJIHUTEIEM
-IIpon3BoACTBO Tapbl

-IIpou3BoICTBO U3IEANI HAPOJHOTO U MMPOU3BOJCTBEHHOIO OTPEOICHUS
CTpyKTypa HCIO/1b30BAHMS IPEBECHBIX O0TX010B

[lena mms LIBIT— 40%

IM'uaponusHoe u ecoxumMuueckoe npouszBoacTBo — 40%

JCII -10%

LCII — 10%



PexomeHaanuu no opraHu3anuy MNpon3BoO/ICTB MO MepepadoTKe 0TX0A0B

OCHOBHBIMH (THUIIOBBIMH) HAMIPABJICHUSIMU BOBJICUCHUS IPEBECHBIX OTXOJ/IOB B
XO35IUCTBEHHBIH 000POT, PEKOMEHIYEMbIX JI IIMPOKOMACIITA0HOTO BHEIPEHUS B
OOJBITMHCTBE PEeTHOHOB Poccuu ciiemyeT cumTaTh: MPOAaXy KYCKOBBIX JIPEBECHBIX
OTXOJOB Ha JIpOBAa HACEJICHUIO; MPOJAXy APEBECHBIX OTXOJOB 3arOTOBUTEIIBHBIM
OPEANPUATUSAM, B TOM YUCJIE B BUJE LIEIbI WX JJI1 €€ U3TOTOBJICHUS; OPraHNU3alUIo
MIPOU3BOJICTBA MAaTEPUATIOB CTPOUTEIHLHOTO HAa3HA4YE€HUS (IUIUT, CTEHOBBIX KaMHEH,
JAPEBECHO-TIOIMMEPHBIX TUTHT | T.1.).[4]

IMosryyeHue KUIKOTO TOIIMBA U3 APeBEeCHHbI

Kak wW3BeCTHO, TMPOLEHT [JPEBECHBIX OTXOAOB HA  MOPEANPUATHIX
JIECOTPOMBIIIJIEHHOTO KOMILIEKca KosiebneTcst oT 5 10 60 mpoleHTOB B 3aBUCUMOCTH
OT THUNA MPOU3BOJACTBA. HAaCTh OTXOJOB YTHWIM3UPYETCA HAa CAMHUX MPEINPUITUAX,
4acTh BBIBO3UTCS, IPOJAETCS B BHUAE LICNBl WM ChIPbS HA IPOU3BOJCTBA
[[EJUTIOJIO3HO-0YMa)KHOTO WJIM TUTMTHOTO KoMiuiekca. OHaKo 3a4acTyi0 Ha MHOTHX
MPEINPUITUIX OCTAIOTCS OTXO/IbI, KOTOPbIC HUKAK HE YTHIM3UPYIOTCA U B KOHEUHOM
UTOTE MPUHOCSIT HEMAJIO TIPOOJIEM.

NmenHo 00 9TOM YacTH OTXOJOB, KOTOPBIE JOCTaBIAIOT TMOKa OOJbIIe
TOJIOBHOM 00JIM, YEM JICHET, U MONJET pedb. TeopeTHuecKH, IPEeBECHbIE OTXObI U B
1ejgoM OuomMacca MOTJIM Obl CTaTh TAaKOW JK€ 30JI0TOHOCHOM JKHIJIONM POCCHIMCKOM
SKOHOMMKH, Kak cerojusiHsas HedpTb. Poccusi, o0mamass 4eTBEPTHIO MUPOBBIX
JISCHBIX 3aIlacoB, MMEET OrPOMHBIM OHOTOIUIMBHBIA IMOTCHIHWAN. EkerogHo Ha
TEPPUTOPUM HAIlleW CTpaHbl Hpoayuupyercs ao 14-15 mupa. ToHH OMOMACCHI,
SHEPrusi KOTOPOM SKBMBAJIEHTHA MPUMEPHO 8 MIIPJI. TOHH YCIIOBHOTO TOILJIUBA.

B 3aBucumoctu oT Buma OHOMAcChl BO3MOXKHO TMPUMEHSATH Pa3INIHbBIC
TEXHOJIOTUU €€ MCIOJIb30BaHMs. M3 ApEeBECHMHBI M OTXOJIOB JIECOMPOMBIIIEHHOTO
KOMILJIEKCA MOXHO TIOy4aTh KakK TBEpPJOE, TaK Tra3000pa3sHOe U KHUIAKOE
OouoTommMBo.[6]

TonIMBHBIN 3TAHOJI
B kauectBe mprmmepa MOXXHO NOpuUBECTH bpasunuio, rae Npou3BOAMMBIN W3

KYKYpY3bl U CaXapHOI'O TPOCTHHKA 3TAHOJ YK€ SIBISETCS CEPhE3HBIM KOHKYPEHTOM
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TPaIUIIMOHHOMY ToproueMy. B BenmukoOpuTaHuM OJHUM W3 CaMbIX IOMYJISPHBIX
BO300HOBJISIEMBIX HWCTOYHHUKOB 3HEPTHH CTAJIO TOILIMBO W3 PACTUTEIBHOIO Macja.
CBpIllle TTOJIOBUHBI aBTOMAapKa MHOTHUX BBICIIMX (PAHIY3CKHMX YHHOBHUKOB
nepeieiano 1Mo padboTy Ha JU3EIBbHOM TOIUIMBE, IOJYYEHHOM U3 ParicoOBOr0 Macia.
Ha ®ununmnuHax MTpOW3BOAIT TOIUIUBO W3 CKOPIYNBl KOKOCOBOTO Opexa TII0
TEXHOJIOTHH, 3allaTeHTOBAaHHOW YKpaWMHCKHM HHXeHepoM Eprennem CyxunbiM. B
Tamnmanae B KayecTBE 3aMCHHTENS JIM3CIIBHOTO TOIUIMBA BBICTYNACT IajIbMOBOE
macio. [9]

CTpeMHTEIbHBIH POCT aBTOMOOWMJIBHOTO IapKa, BBHICOKHE IIEHBI M Je(HUITAT
He()TH, YXYIIMICHHE 3KOJOTHYCCKOTO COCTOSHHS OKPYXKAIOIICH Cpeibl, MPUBEIH
MHPOBOE COOOIIECTBO K OCO3HAHHUIO HEOOXOIMMOCTH IIOMCKa W Ppa3pabOTKH
aJIbTEPHATHBHBIX BHJIOB MOTOPHOT'O TOILIHBA.

[Tpu 3TOM OOJBIIOE BHUMAHHUE YJEISICTCS BO300OHOBIIIEMBIM HCTOYHHKAM
DHEPrUM, TOJIydaeMbIM W3 PACTUTECIBLHOTO CHIpbS: OWorasy, OHOITaHOIY,
6mo0yTaHoIy, OMOU3EIIBHOMY TOILIUBY.

OcoOb1ii mHTEpPEC B MHpe HabogaeTcs Kk 0mostanoy. Ceityac OOIBITHHCTBO
CTpaH MHpa peIIaloT npodJieMy  MOJyYeHHsS  MOTOPHOTO  TOIUIMBA W3
BO300OHOBJISIEMOTO CHIPHSI.

[Tpon3BoacTBO OMO3TaHOJIA UMEET OTPOMHBIM 3KOHOMHYECKHHA IMOTSHIHAT U
MOXXET CTaTh OJHMM H3 JIOKOMOTHBOB OJKOHOMHKM Poccun. B ycrmoBusix
COKpAIIAIONIMXCS 3aI1acoB YTIIEBOJIOPOIOB, IMOBHIIMICHUS CTOMMOCTH HedTepa3BeIKu
1 HedTeT00BIYH, TPOU3BOJICTBO M MCIIOJIB30BAHHE OMOITAaHOJIA TIOBBICUT HAJICKHOCTh
OOIIeHAIIMOHAIBHON CHCTEMbI 00ecreueHus TOrIBoM. [10]

C mo3umuii, MpeabsABIsIEMbIX K aBTOMOOMJIBHOMY TOIUTUBY, 3TaHOJ HMEET PSI
BAXHBIX TMPEUMYIISCTB Tepea OeH3uHOM. Hamuume kuciaopona B 3TaHONE
CrocoOCTByeT ©Oojiee TIOJIHOMY CTOpPaHHWIO U, CJIEIOBAaTEIbHO, MEHBIIEMY
COJICP)KaHUIO TOKCHYHBIX TIpuMeceld B OTpabOTaHHBIX Ta3ax. VcciienoBanus,
NPOBECHHBIE 3apyOeKHBIMHA YICHBIMH IO UCTIBITAHUSM TOTUIMBA — CMEeCH OCH3MHA C
ATAHOJOM HATJIAAHO 3TO MOATBEp)KIaroT. TakuMm oOpa3oM, TPH HCIOJB30BAHUU

OuModTaHOIa B KayeCTBE MOTOPHOI'O TOIINIMBA HE IPOHUCXOAUT HAKOIIJIICHHEC
6



VIIEKHUCIIOro Ta3a B arMmocdepe, NPHBOAAINIEE K «IMIAPHUKOBOMY dPheKTy».
Boelgensiemplii pH  COKMTaHUM OWOATAHOJNA YIJIEKUCIBIA a3 HMMEET MNEPBUYHOE
aTMoc(epHOe NpOUCXOXkIeHUuEe. Ero Moryr omsrb acCUMWIMPOBAaTh pPaCTEHUS,
CJIeIOBaTEIbHO HE HapylIaeTcs IpupoHbii 0ananc kpyroBopora CO2. CHuKeHue
BbIOpocoB CO2 B armocdepy OT aBTOMOOWJIIBHOIO TPAHCHOPTAa OJIAaromnpusiTHO
CKa)keTcsl Ha BbIMOJIHEHUH Poccuelt TpeboBaHuii KnoTckoro mpoTtokosna U co3mact
JOTIOJTHUTEIIHHBIC PE3ECPBHBIC YCIOBHSI IS PA3BUTHS TPOMBIIIIECHHOCTH. [9]
Buepsble mnokaszajd, 4T0 MeETOAOM BBICOKOTEMIIEPATYPHOI0 PAaJMOIHM3A W3
OIMJIOK MOKHO MOJIYYUTH KAa4YeCTBEHHOE KU/AKO0€e TOILIMBO.

Cneunamuctel MHCTUTYTA (PU3MYECKOW XMMHHM WU 3JIEKTpoxumuu um. A. H.
@pymknHa PAH BhoepBele mokaszamu, 4YTO METOJAOM BBICOKOTEMIIEPATYPHOIO
paguonn3a W3 ONWIOK MOXHO MOJY4YUTh KA4ECTBEHHOE MKUJKOE TOIUIMBO.
HccnenosaTenu cooOIIAOT, YTO KHUAKOCTh, OJyY€HHAss UMH U3 O0epE30BbIX ONUJIIOK,
COOTBETCTBYET CTaHAAPTHBIM TpPEeOOBAHUIM, MPEABABIAEMbIM K (PPAKIMOHHOMY
COCTaBy MOTOPHOTO TOIUIMBA, U UMEET OKTAHOBOE YHCIIO HE HUKE 90.

ChIpbeM JUIsl TOJIYYEHUS KUIKOTO TOIIMBA ITOCTYKUJIU JUTHUH U LEJUTI0I03a,
OCHOBHBIE KOMIIOHEHTBI IPEBECUHBI. PAKTUUECKN, HECIIOKHBIN MPOLIECC MOIYYEHHUS
KUJKOTO TOIUIMBA MPOXOAMT B JBE cTaguu. CHavyaia MpOBOIAT CYXYIO IEPErOHKY
ApeBecuHbl 0e3 aocTtyna Bo3ayxa. [IydkoM YCKOPEHHBIX 3JEKTPOHOB HarpeBaroT
xopomio BeiCymieHHbIe omwiku a0 400—450°C B TOke MeTaHa WM MPOIAH-
OyTtaHoBoi cMecu. [lox Bo3aeiicTBIEM SHEPIHMH HOHU3UPYIOLIETO U3JTyUYeHUs JTUTHUH
U LIEJUTI0NI03a pacmaiaioTcs. 3aTeM napooOpas3Hble MPOAYKThl PAAHOIN3a OXJIKIAI0T
Y KOHJICHCUPYIOT B BOJSIHOM X0JoauibHuKe mipu 15°C.

[IponyKTBl CyXOH IIEPETOHKM, B 3aBUCUMOCTHM OT IIOPOABI JIPEBECHUHBI,
COZIEPKAT OT HECKOJBKUX MPOLIEHTOB IO YETBEPTH apPOMATUYECKUX KOMIIOHEHTOB,
0o0pa30BaHHBIX MpPH PAa3IOKEHUH JMCHUHA M TJABHBIX NPOAYKTOB paguon3a
LEJUTION03bl — (PYpaHOB, albIAETHI0B, AIKHIKETOHOB M KapOOHOBBIX KHCIOT. CocTaB
[IOJIyYEHHON CMECH IPOJYKTOB 3aBUCUT OT IOPOABI IPEBECUHBI, HAIpUMEp, KOIJAa

HCIOJB3YIOTCA COCHOBBIC OIIMJIKM, MaCCOBasd JOJIA TOJYOJIa MOXKCET AOCTUIATbH 10



npoueHToB. OHAKO 3Ta cMeCh HecTaOWibHA, U €€ HeoOXO0AMMO MpeoOpa3oBaTh B
CTaOWJIbHBIC TOIJTUBHBIE COCIMHEHUSI.

Jlyis crabmi3anuy 1 Hy)KHa METaHOBasi MU TiponaH-OyTaHoBas atMocdepa. B
HEl MPOJIYKTHI CyXOH MEPEroHKH MPEBPAIlalOTCS B HUKIUYECKHE U Al[MKIMYECKHE
aJIKaHbl, MPOW3BOJHBIC TeTparuapodypaHa, amudarudecKkue CHUPTHI U TMPOCTHIC
adupsl. MccnenoBarenn yOemuianCh, YTO J>KUIKOCTh, IMOJYYCHHAs U3 OEpe30BBIX
OMUJIOK, COOTBETCTBYET CTaHAAPTHBIM  TpeOOBaHHSIM, MPEIBABIIEMBIM K
(GpakIMOHHOMY COCTaBy MOTOPHOTO TOILJIMBA, U MMEET OKTAHOBOE YHCIIO HE HUXKE
90.

BbIX01 KOMIIOHEHTOB KHKOT0 TOILUIMBA MOKHO PeryJIMpoBaTh, H3MeHsIs
YCJIOBHSI CYXOH IEepPeroHKH HJIM BapbHpPysd COOTHOLIECHHS] NMApPOB W Tra30BOM
CMeCH HAa JTane CTA0WIN3auru. Y4éHbie CO00IIAI0T, YTO MOKET ObITH MOJY4YEeHO
MOTOPHOE, PeaKTHBHOE HJIU KOTeJIbHOe TOILIUBO.

KoneuHo, peBeCHy MOKHO HarpeBaTh HE AIEKTPOHHBIM ITyYKOM, a OOBIYHBIM
criocobomM, Hampumep, B MydenbHoM mneun. OOHAKO MpU paguallUOHHOM HarpeBe
BBIXOJ] OPraHUYECKUX KUAKOCTEH BO3pACTaeT B JBa pa3a MO CPAaBHEHHUIO C OOBIUHBIM.
Panmonu3, mpoBeneHHBI MpU aTMOCHEPHOM JABICHHUH, MO3BOJSET MOJIYYUTHh M3
COCHBI, €7i, Oepe3bl U OCUHBI A0 15 Kr/(kBTeu) opranmdeckux x)ujakocteil. Boixon
MOJIE3HOTO TMPOAYKTa JocTuraer 55—65% ot Macchl 00dy4aemMoil JIpeBECHHBI.
Btopoe cymecTBeHHOE MPEUMYIIECTBO COCTOMT B TOM, YTO TpPU PagUOIN3E HE
oOpa3zyeTcs Boja.

HccnenoBatenn MOAYEPKUBAIOT, YTO HMX METOA YHUBEpPCAIEH — C €ro
MOMOIIBI0 MOXHO TIONY4YaTh MONIUBO NPAKMUYECKU U3 00020 Cbipbsi, OOTATOTO
HETpeaeTbHBIMU OPTaHHYECKUMH COSTUHEHUAMU. [ 7]

IIpenmyiecTBa U HETOCTATKHU KUAKOT0 TOMIUBA U3 APEeBECUHBI

[Touemy >xe mpu Bcex €ro JOCTOMHCTBAX MBI O CUX MOP MacCOBO HE MEPEILTn
Ha JKHJIKOE TOIUTMBO M3 JApeBecHbIX 0Tx0m0B? Hemocratka B chipbe B Poccum yx
TOYHO HET, HelapoM Bc€ OombIe 000pOThl HAOMpaET MeNJIETHOE TPOU3BOICTBO.

Cama mo cebe wuaes MPOU3BOACTBA OMOTOIUIMBA W3 JPEBECHHbI HE HOBA.

I[OCTaTO‘{HO BCIIOMHHUTH, 4YTO MCHBIIC CTa JIET Ha3al aBTOMOOMIIN OCHalllaJIn
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ra3oreHepaTopaMu, MPUHIINAI JEUCTBHUS KOTOPHIX OB OCHOBaH Ha Ta3u(ukanuu
ApeBecHOro TorumBa. [locienHio MoaoOHYI0 Mojenb «Ypan-352) BBITyCKadd B
Muacce Bmioth 10 1956 roma. Omgnako mocie Bropoit MupoBoi BOWHBI J00bIYa
He(TH pe3Ko BO3pOCia, U ATO HEM30EKHO MPUBEIIO0 K CHIKEHUIO CTOMMOCTH OCH3MHA
U IU3EIBHOTO TOILIUBA.

B nagane XXI Beka MasgTHUK KayHYJICS OOpaTHO B CTOpPOHY OwoToruiiBa. Bo
MHOIOM 3TO OBLIO BBIHY)XJICHHOE pEIICHUE, MPOJUKTOBAHHOE TEHACHIMEH K
MCYEPIIAHUIO TMPUPOJHBIX 3aMacoB HEPTH W rasa, a Takke BCE MOBBIMIAIOIICHCS
Harpy3koi Ha 3Kochepy B pe3ysibTaTe€ MacCOBOrO HCIOJIb30BAHUSI HMCKOMAeMBbIX
yriieBo1opoioB. [IpaBaa, 3KOJOTH BBICKA3BIBAIU OMACEHUS, UTO POCT MOMYJISIPHOCTH
OMOTOIUIMBA W3 JPEBECHMHBI MOXKET MPUBECTH K XUIMHUYECKOMY YHUYTOXKEHUIO
JIETKOJIOCTYMHBIX JIECOB.

Ho 310, Kak Mbl BUIUM Ha MPUMEPE POCCUICKOTO JECHOTO XO3SMCTBA, U TaK
MPOUCXONUT, TMPUYEM BMOJHE OQUIMATBEHO, C OJOOpPEHHsS TMPaBUTEILCTBA, W
MPOU3BOJICTBO OMOTOIUIMBA UTPAET B ITOM MPOLIECCE JAJIEKO HE BEAYUIYIO pOjb. A
YK JOJIS 5KMIKOTO TOILIMBA 3[ICCh M BOBCE HUYTOKHA. [8]

B oTauune oT 0OBIYHOTO TOIJIMBA, OHO MOYTH HE COAEPKUT cephl. [TockonbKy
OH JIOCTaTOYHO OBICTPO pa3zjiaraeTcsi €CTeCTBEHHbIM 00pa3oM, CPOK XpaHEHHUS
rOTOBOr'O MPOJAYKTa OTPAHUYEH TpeMsl Mecanamu. [Ipu nonaganuu B OYBY UM BOLY
OHO TIOJHOCTBIO pazjlaraeTcs 4epe3 TpW Henenu. Takke oH 001adaeT XOPOIIUMHU
CMa3bIBAIOIIMMHU XapaKTEPUCTUKAMH, OJHAKO BBICOKAs BS3KOCTh HE IO3BOJIAET
HCII0JIb30BAaTh €r0 B XOJIOAHOE BpeMs roja.[5]

Bonpoc ymunuzayuu opesechvix omxo008, Kax u a00blx Opy2ux omxooos, —
npexcoe 8ce20 80NPoc IKOJN02UU. MO COOMEEMCMEYenm NOHAMUIO PAYUOHATbHOCMU,
HO 8 Haule 8pemMs nocleoOHee Yacmo 2PaHudum ¢ NOHAMuUeM 8b1200bl.

Br100p B 110J1b3y 3K0JIOTHH

BONbIIMHCTBO ~ JIECOMPOMBINUICHHUKOB,  PEIIMBIIMX  MepepadaTbiBaTh

JIPEBECHBIE OTXOJbl B TOIUIMBO, BHIOMPAIOT Oo0jee TPaTUIMOHHOE TMEIJIETHOE

npou3BOACTBO. VI 3TO MOHATHO: OHO TpeOyeT MEHBIIMX BJIOXEHHH, MOCKOJBbKY Ha



pPBIHKE B ACCOPTUMEHTE TMPEACTABICHBI TOTOBBIE KOMIUIEKTHI 0O0OpYyJIOBaHUS,
JI0CTaTOYHO BBHIOPATH MOIAXOSAIIEE B COOTBETCTBHH C JOCTYITHBIM OOBEMOM CBIPHSI.

B ornnune OT OOBIYHOTO AM3ENHLHOTO TOIIMBA OMONU3ENb MOYTH He COO0epHCUM
cepul. [I0CKONBKY OH TOCTAaTOYHO OBICTPO pasiaracTcsi €CTECTBEHHBIM 00pa3oM, CPOK
XpaHEeHHs TOTOBOTO MPOAYKTA OTPAHUYEH TPEMS MECSIIAMHU.

Ilpu nonaoanuus nougy unu 600y 6UOOU3ENb NOIHOCMbIO PA3IA2AeMCs Yepe3
mpu Hedenu. Takxke OH obnadaem XopowuMy CMA3bl8aArOUUMU XAPAKMEPUCMUKAMU,
OJIHAKO BBICOKAS 8A3KOCHb He NO360JIsIem UCNOIb308AMb €20 8 X0JI00OHOe 8peMs 2004.

Eouncmeennviii mexnonoeuueckuti omxoo, coOpacvl8aembvlil 8 OKPYHCAIOUWYVIO
cpedy B COBPEMEHHOW MAJIOTOHHAXXHOW TEXHOJOTHHM WCIOJIb30BAHUS JPEBECHBIX
OTXOJIOB JUISI MOJYYEHUsI MOTOPHBIX TOIUTUB— 3TO mexHuueckas 6ooa. Ho MoxHO
n30eXaTh U ITOT0, €CIU JIeJIaTh U3 TEXHUYECKOU BOJBI MUTHEBYIO MYTEM HECIIOKHOU
MUHEPAITU3ALNH.

3akioueHue

KanurtanbHble BIIOXKEHUSI B TMPOU3BOACTBO KUJIKUX MOTOPHBIX TOIUIMB W3
JPEBECUHBI MOKHO CPaBHUBATH CO CTOMMOCTHIO HE(TAHOTOTOILIIMBA, MOTPEOIEHHBIX
B TeueHHe 2-3 JIeT XO34MCTBOBaHMS. ITO M OMNPEACTUT IeJIecO00pa3HOCTh
KaluTaJbHBIX BIIOKEHUWA. B Tu1aHEe SKOJIOTMM TEXHOJOTUM TNEUIETUPOBAHUS U
MOJYYEHHS] MOTOPHBIX TOIUIMB HAaXOMSTCS MPUMEPHO HA OJHOM YPOBHE, 1OCTATOYHO
BBICOKOM. TEXHOJIOTHSI C MOTOPHBIMHU TOIUIMBAMH, TMOXKATyl, B dTOM IIJIaHE JaXKe
BBIUTPBIBAET 3@ CYET OTCYTCTBUS JILIMHBIX T'a30B OT CYIIIKHU JpeBecHHbl. UTo KacaeTcs
OKYIaeMOCTH, TO ATO CJIOXKHBIM BOIPOC, PEIIEHHE KOTOPOr0 3aBUCHUT OT OOJIBIIOrO
KoJinuecTBa (haKTOPOB, ITOATOMY MPSIMOE CPaBHEHUE B JIM OYAET KOPPEKTHBIM.
Ecnim  moTtpeOutens  MOTOpHBIX  TOIUIMB  3aWHTEPECOBAaH B COOCTBEHHOM
DHEProCHAOKEHUU M HMMEET B CBOEM pACIOPSIKEHUHM JIOCTaTOYHOE KOJIMYECTBO
JPEBECHBIX OTXOJOB, TO MOTOPHOE TOTUIMBO W3 JIPEBECUHBI OyAET MpUBIIEKATEIIbHEE
HepTsasHOr0. B 3TOM ciydae Bc€ 1eHOOOpa3oBaHHE COCPEIOTOYEHO B  €ro

COOCTBEHHBIX pPYKax XU HEC 3aBUCHUT OT LICH Ha HC(I)TI).
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