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llPE,l\riCJlOBilE 

B HacTomnee BpeMR 6onbmoe BHI1MBHHB Y,I1eMe"I'I''''' peoeHKJ) Ilpo6­
eM OXpaHbl oKpylItanueR cpeas Ha oaae COBpeLieHIlLlX Hay41WX paapa­

60TOK c Ii0311LUlR COXPalLHl1R cymecTByPIlerO 3KOJlOrIl4eCl{Of'0 paenc­
BeeHR. ?'\llaQa 3aKJlJjtlBeTClI B '1'0.... t1TO(\b1 B 6J111ll:af.lw9M 6y,nymew IotaJ(­

CHMMbHO OCB060,lUITb 6KOC.pepy 0'1' scex p83pyuIllTeJlbHbX HaI'py30K. 

C03,llaBBeMblW 06meCT'lOIol. He!oI~OBUHOe .. aCTO npa STOM O'l;BO,l1H'I'CB 

paapa60TKe pecypcoc6eperaDWHX npOM3B~nr.TB. n~aKTlltler~v. K~~oe 

npOWl:JilJ!eHPoc'e npe,l1npeH'l'lh: IIweeT. BOSMOlIlHOC'1'1I ,I1J1J1 llac­

~K~Oro (I1HOr,llB II nOnHoro) SaMbIKBHHR npo~eCCOBt CBHS~~ c 

Depe~a60TKOR CbIpbH II OTXOAOB. . 

HeCWOTpR HB 06unHe patSOT B 06J1aCTH COKDameHHH obl6poCOB B 
OKP~ cpeAY 60Jlb~HCTBO npaK'l'lIlleCXHX peanHSauH~ B STOW 

HanpaalIeHllK orpBHHllKBa.eTClI, llama scero. t1BCTHhOOI cnyqBJlIdH. &1'0 

06YCJlOBneHo.n~e~e Bcer~ pasp03HeHHOCTbJ), HeynOpH,I10tleHHOC'l'bD 

DpOBO,l1HMbIX HCCr.CAOBBHHR, O'l'CyTCTBHew nOKa ema eAHHoro no~o,l1a 

K pemeHHJ) ~eJloro pR,I1a BonpOOOB. KO'l'Opble ,Il0~ paCCWa'l'pHBS~bQ8 

DpIC OpraHH3~1I pacypooc6eperanuero npOK3B0,l1CTsa. KOIo\IlJleKca. 

Dpo~aHHoro Y3na. 

CymecTBeHHoe SHaqeHHe B pemBHKIl O'l'wSllaHHUX DonpOCOB nPH06­

paTae'l' no.nrOTOBKB K~p09. 

K cneL!,K8JlbtUllU ,na::l.\HnJIHHaM Cnel.\HBJlbHoc!'1( 25.13 "O%pBHa OKpy­

lIIWlleR cpens H PB1.GlOHMbllOe HcnonbSOBBHHe DptpO,l1HlllX pecypcos" 

O!'HOCI1TCB KYpC "TexHonoMUl OCHOBHliX npOHSBo,l1CTB H npOMbllllnel.daR 

GKOJlOMlR". Pa60qaR .lporp81!Wa Kypoa OKJtDqBeT s ce6J1 HHqiOpMaqHll 

O~ YCAOBllnx 06pasOBaHHR sarpHsKHEmHx BemeCTB . B~e nne~ OT 00­

UOl'''oro '1'6XHOJlOrHl:leOKOrO 060PY,I10BaID•.• B a'l'''o~ ~Y . Ko~eHTp~H 
)IX B OTXO,llffi1OOC ras~ H BeH'1'HoiJIlI,HOHHLtX B~6&l0C81 1 ·leTO,llax ccspa­
MeHHH 3aI'pH3HJlDnKX DemeC'l'B B raso06pasHHX H ~Bep~ OTX0,l1ax. 

3~alla Kypca SaKJlIlllaBTCB B 4l0r>.otpOBaHKII acscrc ct'HomeHHlI ' It 

npoa: 10,l1CTBeHHWA npoueccaa, p8CCMOTpaHllIl I. ;~fx : B Dl6blX ex­
!'y~mc II TecHoR 03BJlWOCBSl311 C oKpyz.aDI1eR Dl'I'POAHOII cpe,lloA. 

OCHOBHEU. l.\enb Kypca - nOSHaKOI41l'l'b c~Y}1eH'rOB C ollmHMH OCHo­

DaMH COS,llaHHH pecypcoo/SeperBlllUlX DPOHBBO,llCTll. H~'fi. JO: HC­

D.ollb800a'1'bOCHOIlHble a~eaw. npcwslUloawe-~ COXf'JllleKIUl O'l'XO)1Oll • 
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l'uMIoI, p8CCM8TPHBa eWble B yqedflow nocodHH , H3J101le1lH B pas.lDlq.. 

H},IX o~euax c yqeorow npe~spHTe4pHoR nOAroTOBKH e~e HTOB B 

p8lolKax ,lUI~ nJlHH OdtneHaytmoro H 06tl1eHlmeHepHoro ~JlOB, a 'l'aK ­

lIE! c yqe'EOW 1I1t8Dlle Rc fI )1oc orynHoR cne~aJlbHoR JUlTepSTypll, " pase­

)1eHlloR o6maw CDHCKOW H npe)1HasHSQeHHOR )1Jlf1 cawooToRTenbHoR pa­
CSO'ly, ITo STI4I1l 116 COOCSpal!leIiHSlIJ, a Ta.KZe D CBSl 314 C lSOJIbmlWU Tpyp.­

HOC'rmot, B03HKKa.DIlilWl npM O~e1iKd If COKpameliHH DUXOAB na pOL'B30 ,­

odpasH!>lX S8.I'pR3HSiDmlX DemeCTB, s nocoCSMH yp.e JleHO 3HB'IltTenbHO 

lleHbaIS Bmsl4lUUUI CHOTeuLW OQHCTKH ~bld poCOD B BTWO$py OT aapo­
so.ue!t. 

"f 
I 

I , OQIOBH 0PI'Aml3Al..t\frl PECYPCOCBEPErADllIDC IlPill13BO,ACTB 

1.1, OCP-oBHllle Hanpaan9HKSI pecypcoc6eperaxmen .ToxHOnOL'HH 

Tel.ul.bl POCTe. np0Iolbll:;. leHHoro npOKSBO,llCTBa o6b1llHO rrponcpnao­
HanbHbl l'Yl1lecTBYDllewy o~eMY npOH3B0)1cTsa Vn • T.e. cnpaae)1­

lIlIao OOOO'HOllleliHe 

u.. =- riV" =- K·Vt,d 7: ' 1 

rne u.. - CKOpOC'1'b pocra o61,eMa npOIl3BO,ilCTBaj 1: - BpeWl, 

K- K03~~eH'r pOCTa. 

Pemeaae naanoro COOTHOlllelUUI npHBO)lHT II DUllOp,y, wo o~eM 

np0I43B0)1CTBU paCTeT no SKcnOHeHTe 

e"orVII = K.' . / 
061,eM O'l'XOP.OB, 06paaynllllXCB B npoaaaonceae , 'tB.Kl!le B 3HBtnl'l'CJlb­

HoR OTeneHH on~~,IlenSleTCfI ero o61,eMoM. OTCDAB cncAYBT, ~o e o 

npOH5B0)1CTBO CSyp.eT yaemt'll4Ba.'1'bCII B pw.utsx cymeQTBynneSl TexHO­

.II0I'KlS. TO 1I0.mllleCTBO OTXO.nOB ( v. ) 6y.ne'l' BOSpacTaTb no 'l'aKOwy 

lie 3aROHy: 

Vo = K2 . n=KJ . e 
lC~ 

I 

r.n6 Kr, K2' KS - hOa~4HeHTbI. 

CJle)10Ba'l'eJlbHO, P.1III .<ro 3~ SHll Sl. , '1'pe6yeworo ypOBHR earpg3HeHMJI 

C11l0C¢epbI HeoClxo)lHw nepexo,ll K npwiLtKllHaJlbHO HOD npOH3BO,llC'l'BBW• 

06eCneQl4SaJJaIHM asxoa orxonoa B /(,. e.... pas me . H.IUI za 
J(OcTHJl\eJ;me O\l6Hb sNeoKoR aTeneliH O'"'ICTi\14 1'83 C'l'O'lHbIX BO,ll • 

~C~J.IIb50BaHHSI TBep,llblX oTXOAr~. llocne)1Hee 06e h He DDEl)1­

CTaBJlfI6TCfI B05MOlltH1JlM, TaK K aK rJlaBHhIW B G'l'o!>! lOOt SIlInsM­

ClJ He C'l'OJlbKO 34xIJeKTI4SHOCTb OtnlCTKll, C1(OJlbKO all KOHqeu-

TpaLtiUl Bpe)1HOI'O BetlIeC'1'BD., KOTOpM ,IlOCTKraeTC1l 0 

Cpe,llCTBaL6l :: '\ AOC'1'aTOtlHO npop.OJDItH'l'enbHOe BpeWi . 11'1'0 o(1ycnoBJ'lJI ­

BacT Boapar"'aHHe Its.l1H'l'aJlbHla B .II~e IiH R B npoaaa l.C'tBO JI,Il K OHeq · 

HOW ~e'l'e I MOJte'l' C)1enaT b ero l'~pema6eJ1b Hl:iW , 

OTCD,l1B cne)lYe'l' BWBO,l1 0 Heo6xo~oc't" KownJleK~HOrO ao~o~J 

x CSY)lYWI4W IS .neRCT~YEmHW 'l'exHonorHnw~ aO~C,ll6. B~nm'llaEmerO n&­

~OH~bH 9 KCnO.llb80BaHWe CYpbeawx IS Bcno~~ra'E eJ1~HblX W6'l'epu 

.~-
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MHHHWanbH~e nOT e ~ H KX He OT~enbH~ CTanHRX npOH3B O~CTBa II n~l­

MeHe ffile O~H CTH oro 060pY~OBaHHR , 06e~ ne4HB~erO ~ocTaTOqHO 

C5IiCT pOe CHIl ;,t:SHile KOHL\e HTpaull ll s pe n u sx BemeCTD n orx onex H yeJ(­

CHMllJ1bHOe Hc n o il b 30Banue YJlOlln8IlHb:X Belll8CTII II 0 \ill1!l8HHbOC OTXOAoB 

a )le.HHOM 01l01l3 s,o)lC Tlle 1IJ1>! lJ K8.l leCTBe cs oseaor o MaT e pllana B 

apO)l S!Jo)iCT1W.X ,lloy l ' oro n porbl JlR . 
f Jl alH l OlU Hanp as neHileM B p n 3 p a 60T l'l e TaK OrO nonxona RBMeT­

CH ccsnaane TexnOJ10I'1l'l8CKOn ml CTeMhl , pa6o-: ro:me A n o Oes oTXo;IHO­

lAy Opll H!J,lHlY , T . e. np14 KO ~H1 )l l ) KCHOM HCnvF.b 30UUHlm s cex KOMnOHeH­

T aB Cll PbR it oc.J pa3j 'U;alXrJl n npouecce ON r. e pe p~ o 'r y. 1I cony T cTDy ­

~ aewe CTD " MUTe pHRnOB .
 
ECTe cTBeHHO, ~T O n OnHOCT bD 6e SOTXO)lH hlA UP04ec c C03p,aTb B
 

CHJly P?)lU or p fU-ijf ~e WI A (YC.'lOBlle pa BHOBeCIlR H }'p . ) He npencraa­


m1eT C~ 9 03MOi!Uf!:lM. O)1HaHO, npaH TUtlemm x asnoe npep.lI pHRTHe IlMeel'
 

BOSMO:-KHOCTI-l jJ..nSl l.laCTll tl llOr O ( I1HOr,lla H " no .· · ' ~ or o " ) 3 i.lMblKaJill Sl np c ­


l\eCCOB , l~!JR3aH H1-JX c. nepe tlaOOTKoA GOlp bfi ( OCHOBHOR TCXHOJlO I' Il ~ec ­

KHA npOL\CCC) II OTXO,ll.OE ( peKynep ~Sl , YTli iUl Se.ull l'l ) . TaKue Bo:mO:W:­


HOCTH eme ecnee YEe JUI~liamCR npa s uxone npe p,n py'1l1'i1fi ( B ~aCTIl
 
Hellc nOHbSOBaHHOrO C~PbR , conYTC TBY~X KOMnOHCHT OB H OTXO,ll.OB)
 

sa pa.:.!KU cepa cnu Ha y p oBeH b peraca s It n anee ,
 

llo,i! "6e30TXOp.lihlrA" np0Jol3 Bo,nCTBOM ( " \illCTb:Io.I " n pOil:3DOp,CTDOl.l)
 

n O'UII4ar.>T npaK'r HtleCKoe np71M€H eHHe 3HaHll~ , MeTOlloB Ii Cj:C)lCTB ,
 

o6e C l1 e q;lD~ B paMKBX qenODe~eCKHX nOTpe6HOCT e ~ HrolOOnee pa ­


l\HOhIl.HbHOe HCn 01ib SOBaHHe n pKDO)lH blX ~ecypCOB , :;He pI'IlK H S8llUlTY
 

O Kpj?talllle~ c pe.rw • .v.pyrH~1I4' CJlOBaMll, 6e SOTXO,nHOe n pOH3BOJl,CTBO
 

31'0 T8~ OC npOH3B01J.CTBO, B ~6~ocw KOTop or o B aTMO C~ PY, rU)l po­


c4Jepy Ii JUt~oc4Jepy He n peDhl1ll~ yC'I' aHOEneHHb'X a a H1tX npil p 0.JJ.
0 ax

­


p~ o~ran~l v. HQPUeTHu oB . 
COS­

OCHOG~ TeXHH~eCKUMH Han p au ne HldRMH 
n pO» SBO)lCTBa RBJIRDrCH OOSO'Ixc,llaoro (pe~ypcoc6e peranue l' o )ilaHH fi 

c n e,D,YJlIUle: 
_ c os e pweHCTBOBaHIl 6 TeXHOJl O rH~ecKax npo 4 eccoB H KOHCTpyK- (0 

l\H R 06PPY,ll.OBUHHF. s a (\a39 ilHlPoPIdaI.\l!il ° MeXaHIlS~ l e 0!SP8.30BaHHfl 

Bpe~ Beme CT B i 
_ paJpa60TKa H BH6,llP6HHe 

Bewe~TD MS otx0.n0B ; 
_ YTH1WSSll,lIF. BemeCTB H3 

B l\eJlOMi 
_ C0 3~aHHe ManOB O;IH~ y 

CilCTeM peKynep~U H pe reHe p ~K 

OTXO,ll.0B H Henoc pe,ll.CTB6HHO ono)lO! 

"6eCCTOQH~ " OpOHSBOp,CTB . 

1.2. j{nacC:II~K3lO111 np0ltblUlJIeHH\llX OTXO,'10B }! .. x HOPlll-lPOB811H9 

B HB.CTOp.Ulee IlpeWI c:ymec'fByeT pSl1J. KJlaCclIiP1KIW,ltA nOO/ollJll!JleH­

HbDC OTX0.JJ.0B. K OTXO)laM, B ~aCTHOCTII . O~'HOCllTCll: 

- OCTaTKl1 CblObR. ,'8,TepHaJIOD II nonyiPa6pllKuT06, o6pasoBaeuale­

Cfi B npOl\8CCC 1l3rOTOijn~H1iR npO,llyKUHIl H YTPa'I'IlB~le nor~OCTbD linK 

'lacTH~hO IlOTpe61!TenbCKllc cHo9,ena llC:XO)1HOrO W8.Tepllana; 

- npO,llY&:fH qMSHKO-XilLl>ItleCKOfl nepe padorxn nwpbR, a TaI(llIe }1o­

6hltlil Ii o60ruullHUlll OOJle3HblJ( .ICKOUD.er4b01:, nonyueaae !(O'l'OPblX He 

R8JUleTCll 4eJ1!J1:I npoxaeoncrseaaor-o npouecca Jl xoropae , aa llClU1D­

~eHHel. 1 lieJl36elSlib:X rroreps , MOI'Y'I' 6~'I'b i1CnOHI>30Balibl !(aK rorosas 
npo,llYlctUfll nOCJW jiOpe,60TKW 1'l!1l1 a l(a~eCTBe cblpbn ,ll1lll ne pe tl a60TlW , 

a TaKlY.O B kauecrae TOmll1Ba; 

- r&3bl il C'l'OlJHL:8 aoaa, .a vaxxe ynaaIDlBae:.n>l8 U3 ...me: aeaecr­

aa, 

OTXO,IUJ KJlaCcil!J'litUIOYI:lTCP. TllI(lW I!O arperarnony COCTOl1HltD ­

I'1l3006pa3H",e (On, ;{.Il.nKHe «())!O II Teep,l:II.e (OT), no o60elolY (Mac­

ce) - ~'!I . · :" ' 'l' . ln ' t' ~I !brr-. {O () .i1"~ ( ~ ~: 'l'1,j(' . 'J' £1 r \ lJ, 01'. Dr.: H 6e!lc 8 

.50 'r l~; ,.",j " POI, .l\J1S1 Cr) 11 :.ll~ 1'l0 TUllH! ;: ,( lIlW • .iJ,l :{I:;I'OCT;' .~U!IW 11 .rr.eIll8BHe-: 

.' B 3aBUCllMOCTll 0'1' B03MO~OCTII WCnOJlb30BaHUl1 (peKynepaQUn, 

~'Tllmt3lllJ,1tfi) OTXO,nbl nO,llp~ -.eMllTCl! Ha UCn01lbsyeMble II seacnoas­

ayeMbiG. Ii IICllonb3YCMb:.14 OTXO,ll&1 OTHOCfiTCJl TW<i!e, xoropse ucncas­

3YIOTCP. B npOMb:lI1J18HiiOCT•• B xaueceae CblPlJ.1l WJlll P.O!SaBKU K CWpblO 

)l1lll BwpacioTKIoI np0p,yKI.\HH KaK He. C~OI4 npe,nlTpl1J1'l'HIt, I',ll8 o60a3yDT­

C1l OTXOlW, TelC 11 sa ere np8p,enllUH. e. TaKaCE 

CTBe ronnaaa , KODMClB Ii y,n06oeliliA . · 

K H~1onb3yeMblu OTXO,naM OTHOCllTCR o6paTbi 

aa, IIcnoHb3yeMble 083 ,nopa60TKIl B KS·'p.CTBe ell 

JUL. npoueccax , SiBMl!ilIHXCH i l ( "OllWlKaMil 06paao ' 

,II.0B. no CT8DeHII I1Cr,OJlb30BaHHfl OTXOP.b1 MOryT 

QaCTiI~HO lIcno.nb 3yeMhlMI1. 

.B ,<aqe­

'TX O~ npOH3B0,llCT­

II TexHonOrliqec­

R ,tlaJiHl:lX OTxO­

1JnHOCTbD IIJIH 

K Heli cnonbsyeMhIM O'I'XO,tl&l OTHOI;s!'1'CJl TaKlie, Ole B HacTOJf­

mee apeaa HC HcnO:JIbSYIOTC1l Its-sa OTCYTC'l'Bml /t8lDI '. '" 1J>r aaose­

HlI:! HB HX . ]pepa6oTKY, OTCyTOTBHlI nOTpe6H'l'enell nr)} i ,m,IIY , a aro­

TOBJUlewoR IfS GTHX OTXO,llOB, OTCYTCTBHlI Opr8lUl3~OHlibOC weponp.••­

'1'14$1 no IDe HCaOJlb30BaHIlXl II np, }( HellCnOJIb3yeMbIW O"'XO,llaJol O'1'HO,-,,-"­

CH ·l'8.ltJle OTXO,l1hl, or o pse aa OOSPeMeHHOW y~ oB He paaDHl'lfR M4' 

Iff :11111<.( He ~orY'J' 6h1Tb 1I0nO.llb30B8HhI B nj,.,)IlblIIIJI8HHOCTJI, 

MC'JIb30Damle SKOHOWH"Q1'CKIt Hel\"n ecoodpa~lI'o . 
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B npOldblWneHHOCTIl BLl,[leJUlIl'l' TBKlI8 nOT6H1.\118JlbHlole. peaJIbHlole u
 
lll<OllOwaQeCKIl AOClTynHble OTXO)lbl - 3TOpHtlHLle IolSTeIY.IIlJI."Hhle pecypChl
 

(BMP) . TIOT6Hl.\HanbHhle 8MP npellCTaDJUlIlT aecs o60eM OTX~.1l09 no­

' 'r pe CSneHlUl H OTXO)l.OB D c!fepe npOIl3B O)l.C'fBS; peaJIbHble &IP onpelle­

ARMCR KBK nOTe~ anb H We 3a B ~CTOU oreXHonOrlltleCKIIX nOTepb B 

npouecce 3ll.I'OTO ll KH capss , er-e nepepadcrxa , TpWiCnopTllpODKH Ii 

xplUleHHR. }{ pe M bHblM OTHOCRTCR TonbKO, re o60eMl>l BMP, )l.1'Jt 110­

DOJlb30BIUlIIR KOTOpbIX C03IlaHh> a!WJeKTHBHJ,Je MeTO)lbl. MOlUHOCTIl JllUl 
nepepa60TKII II ccecneveu PhlHOK c6blTa; 3KOHO~mtleCJ(H 1l0cTynHble BIlP 
onpelleJUlMCR KBK tla~Tb peaJIbHblX, KOTOpaJt 1ol0:lteT CnyJIiilTb npe)1Me­

TOY ~KTIIBHoro OCBoeHHR Yo nepepaCSOTKH B KOHetlHble npOIJ.YKThl . 

~~ aTOM 3KOHOMHtleCKil 1l0cTynHblMil npll3HanTCR Te peCypCbl OTXoIlOB , 

npll OCBoeHlI1l KOTOpW; npene nsaaa ~eH8 CLlpbR CSYlleT paDH8 IlJlli BWlle 
~,

HOpLlaTltllllOIl pllCtleTHo!i C'rollMOCTIl ero npoaaaoacr aa II Tpmm n opTll ­

pOBKii .
 
On pelle ne Hlt e o5D e MoD ~"p B03MO~ O TonbKO C yqeToM HOPM8TIlBOB
 

HX oCSpaSODaHIIR. ilOA HOPld8TIIB&1II OCSP8.30BaHHR OTXOAOB nO,llp8.3Ylole-:­


BaDTeR n03neM e H~H ~e COCTaBJUl~e 1I0pM, xapnKTepll3ynwH e pacxoll
 

OCHOBHW; II BcnO Mor aTe ll bH~ MSTepllanoD, ux n OTe~ II OCTarRH "PH
 
npoy'3DO,IlCTBe BIlIIHlIUbI n p0.nYKUlill He. COOTlleTCTDynnllX CT8,IlIlltX 'i'6X­


aonoruuecxor-o npouecca, OIiH ,uOJlllttl!>l CSbITb HayQHO- 060CHOSaHHblMH, u
 
oporpeCCIlBHblllH :
 

_ C HBHCSonbmell nOJ!HoToR OTPDJKSTb KOHCTpyKl.\HOHHble, TGXHOJl.o­


I'H'lBCKIiB 11 o pr B.HH3eJ.U10HHb18 npennocsnx» 3KOHOIoliHI l.la'i'epll aJlOB, '
 

c noc06CTB OBaTb MaKCII MaJlbHOUY IIcnOnb30BaHlI~ 5HYTpeHHHX peaepBOB
 

np0lf3DO,llCTB8;
 

_ 0PIIBHTl1pOBaTbC'Jt 118 rrepenosca oebIT 3KOHtl /dlnl uarepaenon II
 

OO,llKpenJUlTbcn X')HKPCTHWWI 0Pl'aHH3!ll.\11 0HHO-TeXHHQeCKHa.ui ~lepO npII R ­


'i'HnWll . 06C One QlI BS'iJllHMII IIX BWnOntlCHl1e ;
 

_ CSb1Tb ;lUlH8Jo1l\tlHblr.lll. T .e.nepeC&la'fpIIBST&CSl no Mape oose peea­

CTBOBaHHn T exHilKII II TeXHOnOI'1I11 npOll3BO,llcorBa II pOCTa AO CT I~e HllR
 

Hay lUl; 
- OTpa'll:aTb nnB.Hll py ewbill ypoBeHb cHII!teHlUI M8TepHaJlbHbllC 3aTpaor ­ -

H c e6 eCTOIIMOCTII CODOCTaBHMOR np0IJ.YK ~II. 

,HOpMa'rH BY 06pa30BnHHn EMP Pa3p a6S'i' hlBaDT r~ ,ll~ 'nc ex BlIlloB 

OTXO,ll01l M nOCS OtlHYlt npo.nyK'fOB hpOl1aBO,llOTB liB oc"HOBe USTepllaJIbllO­


r-o CSaJIe.>ica ' He3aBHCiU'O 0'1' 'foro, I1CnOJlbSyvrCSl OHH IIJlH HeT; HOpwll ­


pOBBJlHJ) no.nitelE8.T · OTXO,llY, OCSpaayDlll1eCSl lie. i<SJQioll OTS,wm 'f6XHOnO­


rlSlIeCKoro np04ecca. 

B 

Ma.'1'epllaJIbHblC CS8JlIUfCbI COO'l'aBJIRIl'l' KaJ( OCSllll16 ( ,llJIR CYlolWhl ae­

ecre) , TSK :1 OTAellbHO no HSJQioWy aelllecTBy. B OCHOBS WS'l'6pn­

8nbHOrO 68JlaHca lIelKllT DPHH~n CoxpaHeHI1R MllCC!>l neaecraa II C'1'a­

XHo~:eTPHQeCKIlX COOTHomeHilA. 

,Qnst pacuera BYltO)tL OTX0,l10B IlCnOllbSyJlTrJt Teope'l'SitleCI<HA It 

npaK'l'Htl~~KHA MSTepHaJIbH~e 6aJIaHC~. 

TeopeTHtle<'..KIIA MSTepllaJIbKblA !!BJJaHC pacCtlH'1'h1Sa8TOR Ha OCllOBe 

CTEOOIOlAeTpHtle<'J{Oro ypaBHeHIIR XlUlI1tleCKO!t peaKUlIII. ,[lJl1l ero eoe­
TaBneHIIR ,u.ocTaTOtlHO 3HaTb ypaBHeHlle pelll<UlII1, MOJleKynnpHNe Mac­

CY KounOHe:i':OB (II IlX MaCCb/ B HCXO)l.HOM capse I, T60pe'l'H~eCKJ!A da­

~BHC,Qame BcerO,llCnOllbsyeTCR ,I1l1R onpellelleH~H r8300CSpa3~NE no- , 

Tapb a npocTbCC npoueccax, Hsnplulep, pa3JlO:tteHl1n. 

ilpaK'1'IlQeCKHl! M8TepllaJIblibill 6anaHc yqJlThlBae'l' COC'l'aD IICXO)l.HO­

ro CblpbR II Bn6X npop,yKToa B~ene HHp. , BKnDqaR II 4eneBYD npo,ttyK­

GIlD, KOJ\HtleCTBeHHblS nOOTHomeHIlR. CTeneHb npeapameHHR (C'1'eneHb 

OCSpaaODaHIIR), CKOpOOTb 0I'SPS3011Wi>l1l nOCSOQHNE npO,I1Yl{TOB M T.Il. 
ilp8J(TIl'leCKII~ M8TepllaJIbHhlll 6anaHc HcnonbSY6TCR ,llJl1l O~6HKH 

nOTepb D CBa.!HbOC npo~eccax. npil npoaeASHHIl cn~ TeXHonOrH­

tleCKiIX nponeccca, r:onpOBa.!,llannv.x<'Jt BYAe1l6H1lBll ,uOBonbHo 60nbmo­

rO KO,JIHtleCTBa paaHool'SpaaHblX '1'OKCHtlHWX aemeCTB, ~enenooCSpaaHO 

onpeAeJUlTb HX o611Udl BbDC0,l1 I.<l IIH;lUlBHllYaJlbHOll,Y KOMnoHeHTy, 

MaTetll'anbll~l! CSanaHO IlJUl nDCSoro noCSOQHQI'O BeUlOOTBa, odpa­

8yI1lleroCR B peaYllbTE: re tliH3IlKo-XlUIIlQeOl(()1l pe~H, MamlO 3at1H­

car b B cneJ1YlOmeM BM,lte: 

Hexoaneaae KOIDI"eOTBO ae­ J{omltleOTBO K01nitren'l'B0 
BemeCTBIl a 
CUCT6r.s6 

UOCKOllbKY B 

OOJIR ~3l1tleCKIlX 

meOTDa,nOCTY­
narmero B CIl O­
TeMy C KOHBeK­

+ meCTBa, 
n8Dllero 
<WrlHOHHYW 

non 
c 11 

n 

+ DemeCTBa, 
oCSpaaym6­
roca sa Ctle\' 

UlI0Hllbl!A nO'1'OK{l1,l TOKOM MIltletmoA 
8K~H 

peanbHOIol TSXHOnOrllQ6CKOlol annapa'l'G ~~ecTBym ' 

BeJllltlllH, yPaDHe1ntR CSanaHCoa npaaansaee 88JIHO~­
BaTb p.1lJI BnelfteHTapllOI'O o(h,eMa ennapara, TOlIbKO B aTOM cJlYtlae 

WOZUiO HCnOJlb30Ba'l'b HCTHHHNa, a He Cpelllill6 ljIISII'lBCKIiB BenH~HU. 

CqenbJl nOJlYlleHKR I1OXO)l.HblX ,118.IUiUX, H806x0,ID1WJr:' p.1lJI paapa­

dO'l'KH weponpuHTHR no I1CnOJlb30B8HHJl OTXO,lt0D C ~~OW ax O~w 

COCTaaa, YC1l0BuR OCSpaaOB8HHR D9P»0,ID1'l8CKH ~eneCO Od pa3H O npo_~' 

,lUn'b UllBlIIl'1'8pHa~1l IIMOllHHROB BY,llenetUln npofo'f>llllJl9HHHX Oft:O,llOS. 
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,lJ.8HHllIe KHBeHTap1l3~1II , o606weHHLle B pe rl1 0Ha r.bHOt.l Mnt:tnTo.6e • na­
liT D03 MOlltHOCTb HIUWTK Tb H8li OOll.ee PElllII OHllJI bHlIC Hanpa!lJ!6Hllll KC­

nOllb30BBllKll OTXO,llOD. n Oll Y'tle Irn 6 . Ha,nellUlhiX ,D.lUiHhiX no COCTLUly II 
, KOJw.'1ecTBy OTXOP.OB BO::lMOll".HO TOJ!blt O npa YC1l0BIIK 3HaHltR OCHOBHoro 

oreXHOJlOrU4eCKoro npouecca Il MexaHII3M!l. 06pr:.3 0BaHHIl 3al'pR3HRICIllilX 

iletlleCTB. 

1.3. 01 ' HKa y p OBHII "6e a OTXO)lHOClTII" npOW.iU;ll e IiHOf'O 

npe,llnp l1llTlIn 

B HaCT onn:ee BpeMSi DJIHp.Hlle npousauneaaor-o n pelUl[:'lolRTKIl Hll ox­
pyJt~1O cpeny Ol\e HHBae TI'J! B nepsyn osepens no HopMaTKB OJ.t r.,iJ,B 
11 fJ,IJ.C, KOTOpJE He yt,lI TbilialYI' yposeas lt r.nOlib 3 01J SHHR C!>! pbeBblX II 

ncnoaor er easasx hH1Tep1HiJlOn . Don bUloe paauoccpaaxe 1' e p ~ Il1 H O B. xa ­
~ 

paxrepaaynuax npOIl3 80)lCTD O C pa3 JlH'I Hc l1 er e neuse HcnO)J b30BBllIlR 

CblpbeBblX It 6 TOp;itni blX MaTepllllJlOD, 06Y~ )J O;) JIY. c o.CT H e o6x OIDI~I O C ~" 

BBe ,neH¥li1 KOJUl'ioC:?lleliHOro Kp"Te ptUl , KOTOp"li1 nozxex Y"-lllTb!3 UTb He 

TonblCO' BJIIl RHll e n pe ,nnpy.ll T}IR no. OICPYJf.<,J.:\l,y;J c peny no Hop MaTil Dao,t . 

fUJ,B 11 f;,U,C, HO II aenocpsncr acaa o ypoaexs ,.:aTc pII /Ul bHWC II asepr a ­
Tlltle CKllX noreps n pl1 npOH3Bo,nCTBe K OHr;~ C 1'H Oil nponyxuna . Ta'<oA 

K pHTe pHA ( K 0 3 ~4M ~ e H T 6C3 0TXO,nHOCTH - K) xa p aK Te r ~ 3ye T n pOll3­

DO,nCTBO B l\ €lI OLI C TOllKH 3peHHR era c O OTBCT C ~ i3 11 R COBpe W:lHHblM 

Tpe6oDOoHHJlM p awl OHaJlbHOr O npupoaonoxsaoaaunn. i3 o6:ue lJ CJIy tl a, 

Be JUltl ll HCl !< ecr s WY HKI.\llll 

K =f (KM, 1\3 ' Ka ) ) 

r,ne Kid - Ko s iW&II.\I1eIiT n OJlHOTbl II CnOJlb 30sar.WI MaTe pll aJIbHblX 

pecypcos ; 
K 

o 
- KOOq­.y1l..lY.eH1' n on HOTbl Hn n OJlb3 C3 !'.Hl1R ro ll eoreTll tl CCy.IlX 

pecy pnoa ; 
Ka - J(03 tf$1 411eHT ~ O O T B e T C T B H Il 3KOJlOrJl 1.le CKIl M T pe 6 oBaHlUl ld. 

B eJ1l1 tmHa K MOJKe T y.3MeHRTbCR B n pene n ax 0.. 0 n o I. 3 HOotl CHIl e 

K= l OT H O ' ~ I1 T Cil It CJlj"l8.lO nonn or o I1c n OJIb3 0 BaHll il Ma Tep;l aJlbHblX H c 

3 H e pf'e T Il t;e CK ~X p scypcoa T ()ll b ~O H8 HjtJ:mJ.J Bl:my <'JC a n p 0,llj'K ~11 II OT­

CyrCTHI1R B pe ~H or o B03)le Ac TStl H Ha O K P~ cpeAY . 
K os<W;m .\lleHT liM pa CC'i1l 1'lJBae TI'Jl S 3BJ1HCHMOCTII OT r, nc~ lf6t KH 

n p oa an onc r n a H8 OCHOBe JUl60 H8Typan bHbIX n GlCaaaTener! HCnOJIb3 0­

SaHlIR ~; aTepHBJ1 bH bIX PCCypCOB t JIHCl o HOpAl pacxona m.pbR t M4TepllA ­

~O B II 06 pa.aODaHHH ~~KI1X , raaooCl paaHbIX II TB e ~ OTXO~OB Ha 

e}lllHK IJ,y r OTOBo A n p o.n YK~n . . 

10 

3~HCKWOC~H or ypOSHR tl Cn OJlb30DaHHR w aTe~ anb H~~ per.ypeOB 

• PJQl8 orpe.enell tlpOMblIUJlel1HOCTH y r.'l'BllaBJ1I1 SamrJI cne,aynJIHe ICElT&­


H npOlt3BO,llOTsa : _~ Cle 3 0TX OltH oe "_ (K..el), " hlaJIOOTXO,llHOe" (K W) II
 w
osoe· U\l). OTtioweHl1e npOtl3BOp:CTB It onpe,lleneHilOR lC8!1'eropIIH 

8BO,lUl'fCJi lia OCoIlOBLi illl1l rpa4Hlta, no OCJ! ll6cu;ltca lI:oro por o 0'1­

ua "OllIHOCtb npoI'l3D0)1CTBa , a no OCR 0P,llHHIl.'f Paectllf!'8HH98 
,Q8Klle 1\.. 3H&"leHHe K.. MaseT Oliff> '1'8K&8 HaR,neRo paC~M'HIlIM 1'11­

no (lopa.lYJ:Sr.{ . 

Jt,.P • 0,752+0,025 ~ a; I\.W .. 0,860+0,020 ~ a , 

Q. - WOlllHOCTIo npOH3D0}10tB& no J.lezeBOuy (1\8JIeBIlIW) npoJlYX.. 

Q,	 «(lopuym. nPHweHHAW /11UI XJllOitrecxHX npOU3BO,llCTS) . 

QP\B8,ll8HHJa (lopwyaax Bemt~ K.,P H K tI SlBJI.flIl'l'CR npe.ne.n.mAaIu 
aqeHHlIWH, COO'r1l8'1'C'l'BeHHO. 1lJJSl · p,R,llOBOl' O· II ·wSJloonO,llHoro" 

npoJl3BO,llC'fB. Ecmt DOJ!Y'l l!lHHoe SHa'lllHile I\, Welfblll8 3H8QeHWI l\,P, 
'to npOH3Bo,nC'fDO O'1'HOCIIt'CR K lC&r e r op!ll pIQl0BOl.'O. EoJ!K colSJD¥la­

ea YCJlOSlle: 

Kw ll , I\. ( ~.. J 

OpoJlSIlP,llC'1'80 C1UI'l'8e'1'CSI tlUOO'l'Z O,llHHlol. OpH C06J1D,ltefllfH y CJlOBKJl 

I\. ~ K..IA 

DpOJl8110,llC'.l'BO O'tHOCll'l'CII K lI:&reroPKJI CSeaO'l'XO,llHor o. 

~eHt' ~ racC1UI'nDl8e'tCR Ba OCHOBaHXH UHepreT)l~e CKla: 
•	 lIa!'e(ll8JIbH!a lS8Jl8HCOB no HOpuaM pae:xO,llA CIlIPbJl. waT8pH8Jl08 II 

prOpeCYPCOB. a l'axze OCSPaBOBaHRB ~O.nOB H& e,l1HHH~ r OT",.ilo l 

PO,llYKtOD1 Ull Ifa rt,.t08¥J1 WaJlHOCTb IJpoJl3BO,llCTBtl, JlJIH HCXO,IVI 113 

ucolSoro paca:o,na pecypooD. 

8 3aBHCIIWOCTIi. O't ypOOHR IIQnOJlb8~ ...8HHJ[ OHSpI'e!'H'leOKJlX peayp­

COB T8KlIIB YC'l'8HBJlJllJBaMCSI Ht..aroplUI npOH8BO,llC'rllE:.: "6eaO'l'XO,llHoe" , " 

-W4JIOOTXO,llHoe" II "p,R.noooe". O'tHODleHHe IJPOB3aO.nCT8 IC onpe,ll9J1eff­

HOa Ka'1'e rops!H o~p~e.w.J!!,'r~H& OC1IOB8HHH rp$KOII 11 ypaaHeHlISl', 
aHaJlMoHQHIA: npr onp9)teJleHIDI ~: 

~p • O•.:l5OtO,0?'6 ~Q., If."u • 0,606+0,050 4' a. 
Dpi Kit< K"p npoH8BO,llCl'OO C1hltlnOJI pII,JlODlAIl, 

Dpi K P, K" < KitU npoIf3BO,JlM'BO Q1lUTaet'C" iwIoc'1'%o. ,e 

Dp.a v J ~ K " npoB8Bo,llC'1'DO C~Tae'1'CII C5eSOTXO,lUlWU.e 

11 



KoaiWMLtHeH'l' K a- paCCltUlTlIIBae'1'CJl no ~puyne
 

Ko.- =< Lr' Za . Z}l •
 
r)te Zr, Za ,·Zl1 - KO~~eH'1'bI COOTBeTClTBIU! npOIl3BO,ll~'1'Ba l!lK 

nOrH~QCI,IlW Tpec:lOBaHlImot no 'OTHOlteHI1D, ~OOTBeT Cl'l'Be HH O , K BO,11.H1i14 

o01.eRT EU4, D.\'i4oC'.q,epe Il nouse , pMClGHTl:JBlWTC'..!l H3 HOpU fJ,lJ,B, I1Jl,e. 
B CBSl3H' C OTCYTCTDllell B ti~!T OSllll ee Bpe~Ul We'1'0AHKIf paoQe'l'D. 

npKHIlwae'1'c"•• .t1TO ~ JI" 1. 
OT1l0WeHile npoaaaonera K onpe,neJleHHoA KD.TerO\lM1l 0l;YllJeCTDJll1e 

en no H8IllJeHbwel4Y 3HaQeliJolll cooTDeTCTBYJOOlero K03ll$1l~eH'l' a. 00­
pelle,1UlilllHM .Upl1 3'1'0" Il Bmie 'l'Cl'i DCJlHGHHa K a • 

Ilpa liH3KHX 3H~tleIillSlX Bel'JltUllibl K He06xoAHMO BblnOJIHH Tb aHa­

nKa ,IleRCTDyEmeR TexHOJlOrHH 0 COCTaBneHileM 3HepreTHQeC'~o~o 6a­
JlaHCD. H paCtleTOM excepr ernveexor-o KIUJ. ( 1. a ) , KOTOpbln .nOOT ,..l 

B03140~OC'l'b o~eHHTb 3~KT IlDHOC'I' b $.YHK~OHHPOB aIiI1 Sl pa3r.K tl KblOC 

npo ~eccoB B p.aHHon TexHOJlOrHtleCKOR CHCTCM6 Il pa3pa6oTaTb kepo­

npuSlTIl Sl no nOBNWeHHD K.. Il.K ' · TIPIl onpeJteJleHllIl HC903MO~OCTHs 
cymeC'1'BeHHOr o nOBbIllleHllH ~ nRoBOjISlT aHaJlorHtlHyR aHaJlH3 Jt1l1t. 
.npyrl1lC (HOBbile) .TexHOJI'Or.PI lr.. 

<. 

.~ 

~. 

2..	 ;..lXHQilOIWl OOiOalllll{ IlPQil.~ IDU{ HCTCitJIDmGB
 
.3AI'Pfl;3H.EHH AnI~oro .a~
 

.B ~8MK.~Y"~(lHoro noCl~ jolEl 1:lpeJtCTaBMe!Ml! ~~ 

~ ~ npOMbmJneU~ ,,~ 3arpJiBHemUJ aneo*pbl. 
~..)' ~m . .o.nnc~ : ; ~<Soee1'HllKtlHLIB, 143 H1lX. xapeItl'elJHlll' 

~M'lHJA: tn'pa\"-JlBl 1JPO~15· 

2.1.. O!IHrfWKe "1'OlJJllJa 

;3}1e~'J.'po~. ttpONIAI8mwe ., orOllWl'eJll>Hble ltO'reJrbHble or­
100000M It OCHmlHbIM I'I~Omtmalf aar~Jl fiT/olOcq,epU tl3p030M-, 

, ~~~ cepbl )l B;}Ot~ Ko,.qecno sarptl3!UlJl1U.1X Bemer.TB (3Bl 
M~ 3&BJfCH'l' qr IllfWJ. ",Oamflla " ycnoBH~ ero "~'!llraJfiUl. 

JfeOOJlb3,YDr ~.lJe~o 0 .... ",olJJlHaa: yI'om•• CJI~. Ma3 yT" 

p1p0)1HblR r-ea, Xap."ePHCnula 'l'OIJIIHB n OTHOlDeHHH l'lO,lIep;KaHHJl D 

HHX 830Ta K cepij OpHseneH8 8 Ta6n.I . 
001.eWH8Jl aKOPOC'l'b ~OBI>DC ra30B onpeneaaercs MOWHO~Tbll '1'0­

fiOtiHOrO YCTpoRcTBa H MOllte'l' l'lOCTaBM'1'b 0'1' 30000 Br3/tl (,11M! MeC~ 

~ KO'l'eJlbHbOC) JtO 2GOOOO + 400000 hl~/q (,11M TaC) if Bwe (,llM 

~l{). . 
O(l1llM o~eHKa 3arpsl3HEUlHOl'lTlf )WIIOBI>DC ra30B !1p;! aIlI'aHlIH 

tsepJtoro TOnnHBa npHBe; )H& B 'l'a6n.2. 

2.1.1. O~pa3o~e OKeHJt0B ce p~ 

.Jl.M .tiJ,lIlOBI>DC I'a30B, 06pasyD!lHXCH IIPH C1IlHI'8HliH r sepaorc Il 

lIn1)litoro 'l'OIIJlHB. x apaKTepHO IIpllnYTC'l'Blt e cneJtY1OOll'OC O~CIJJtOB espy: 
PJI- it TP"Ol(eH,lIa ceps, 06 paa oB8.HIfe 3'l'\flC OKCHIlOB o6yr.JlOB]U:mo 0 0­

.us. 18HIfeu eeps B CZHraeMOII """nKBe leM. Ta6n.I): nPH STOll npe­
odna,naDllHu KOMIJOHeH'l'OY JlBMe'l'CSI PJlOKCIt,lI oepbl (~Ol ) - Ha ero 

Jt0JUI npmc0Jtll'l'Cf! 95 + 00% 0'1' aeero KOJIHtleoorua O/(C'Jt:nOB ceps, 
UpM CZHraHHH TBe~oro'H ~fJtaQrO ~LIJJ1HBa .odpa8ye'1'CH OKono 70% 
0'1' CMlero KC'lJIItlSC'l'B& PJl01U\Hjla oe[l!il (SO, ). nocTynanusr" u &T­

"Ol'4Jepy B{) see.. lGIpe. Cepa D yr1UfX HllXOJUl'l'OSf a TJll.ll0 HeoprlUfIf­
qeClUOt H opraHHqeClUlX coe,lUlHeliMR (epO}1tiee COO'l'HOlDCHHe - 2: I ) ; 
ffeopraHlltlS0K8JI eepa lJpI10rt0!'IlYQT P ODHOBIIOM B BM,.S }l.IlcynbclH·· 

IoOJ It OY~TOB. (\praRlt'llQM M ftep.. QIl~eaH[ 0 

Ma'i'r-I~fI yrmr if H8ltQWt~M B o..~o QYll!>~.ll.' .} It 

teHP . a WI!.3YTlQ: eepa a(\IlQ~ .'I'M " QaflOBllC'" ,. 

Qr "'iUlHQe".QI;" QfJl.. '\cJlOU ~ 110Jlle;''1Ia~AQB. ~lto¢ 

13 ,~ 

yr ..aB0Jt0p0,llJloA 

npOH3B0,l1HbIX '1'1&0· 

13H,tle MSpKnDUlJOB. 

ra, 



l'~~ .J Ta6Jl1n~a 2 

Xapro<TepHcTIlKB 'i'OnJalll . 

llecTopOlK.c.eIiIlB II I l,iapKB 

BII,lt 'i'On.lUlB8 

YroJtI.: I 
.L,oHOII,KOe - ' ,!J. 

Co,o.epllUiHJle. % 
ce pu aaO'J'a 

4,0 1.0 
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l1PH Harp8 SBJiHH TOllllKS" n p0.llCXO,l1lIT JlCf:lapeHHe Opr8Hlf1.le<'.Jua:

.;8 MeHbWeR CTeneKH, HeOpraHHqeCKKX eoe~HeHH A e 06p830BaHK8W 

eepoa onopona, C52... COS , n pOH3Bo)Ui!JX 'l'lfo(leH8, THonOB H Opr 

CKJIX cyn b¢H,nOB . OCHOBIWWH C'l'8;ulSlI.llf SI1l .vle 'r CII o<SP830B8HH8 

• ~.n ~uKCH n bH!JX P~K&%OB , KOT O p~e yqac TBycT B .naabHe RmeM
 

OKRcnaliH H ceps :
 

H2S ~O - f') · H2 ; SO . 0:2 -~ 'f O ; O'fH2- 0H~H; !OTOH- S01'fH; 

COS . O - ( 0 +50 ; c!>Z>. 6 .... c~ +s o; CO$ " O-C ~.$; 

oS t'O~ -SO. O j Jf2 S . O- ,sH. oH 

H3 npe.nCTaB ~e HH!JX peaKUHR cne.nYeT , qTo. xpowe 50~, nPH 

L-HC~e HHH ~e p OD o.nop o,na B npo~ T ax CrOpaHHR MO~ npKcyrCTDO­

B&Tb ae pxanraxa, C52- , CO, CO S 11 np, 
TpH OKell;l ce ps npll l';il(iU' nmlll o6 paay eTI'.sI no pe aKlll111
 

S02 • 0 • .u.. -- S03 + .u,
 
DplI 8liCOK lfX TeMnepaTypax n POHCXO,ltP.T peaKI~Hf
 

SO.! · 0 -S02 "'0, 
SO, ~ H -- S02. .. OH 

HIl 3Koe cO)lepll:llHll e SO, B ,!U>lLIOBbOC r as8X CB1l3 a:10 e ClOOTHo­

meHHeu cxopocrejt 06paaOBBJiHR II par,x 0)lOB8HIUI ere no n pHs e,ll.eHHWM 

p6 SKUHlllJ . 

B )lWf OBtlll: r1l36l\ 0'1' c lIIHr BJiHR Ton llK B KOHtteH'l'PSUHSI 502 110C­

'f88M eT 06W1HO 1-2 r / M3 .II yseJlII lW B8eTCII C n OBwmeKHew '1'eMlIep&­

TYP!li j npH STOW KC~eH'l' p8LUl Jl SO~ YMeHbm88TCJI . Ct<l1T88TCS, qt'0 

K O~eH'r p8I1,H J'l OKCH)lOB eeps B AhlMOBbOC ras8X 0 '1' C2II I'tUllfR raaooCS­

pasHor o TOOnHB8 MHHHWanbH& K npH pa3 pa~01'Ke HOpu8THBOB ~ 

He p8ccMaT p~ B L JT~~ . 

Bb/XO,ll 502 " pit e:!IHr tUllfH rsepacr-o Ton llK Ba eOC'1'88Me'l' 

8 ,5t68 Kr/T , ~,11Koro - 3,26+47 ,10 Kr/T . 

Z. I.2. 06 paa OBaHHe OKI'~,llOB 830'1'8 

06pasoBBJiHe OKCH,lIOB 1i30Ta ( 1l0A ) n ph CJQ!rWIHI1 TBe p,llOrO " 

oro TOnnMBa npOHCXOAHT Bc~e,l1CT BK e OKKc~eHHR 83 0'1'8 )l1Tbe -

Bor a S03,ll)'Xa H 83 0 '1'8 , eo,nCplK8JleI'OCR B TOnnMSe . OCHOSHHW npo­

,IlY1l'l'0IlI OKKc " eHHIl lIBJlJIeTC'~ 1oI0m Ol( CH,ll asOTa ( NO ): 

~ .. .JI.. ~ 20 · ..u. 
o ~ 1Il' ;::: NO. N - ()., 

N ~ 0* :;;::!: NO +O· - Q. 
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06plLJOBaHHe NO COnpOB OJ!l.n8eT~R n.or JlOme HlieM renxa (Q. ) 

• n03TOMY '1' p136yeT B hJ~OK I1X Te~:ne paTY p . DPI C51,1~T p OM GXllaJ!()1eHHH 

o6paaynlUlXC'..R n pH r.1IliraHII H r aSOB 1401l:e ,:, 6LlTh ,Il.0c" l1r IfY';'o paB HOBe C­

HOO COC'1'OilHHe H NO coxpeas er ca B OTXO.nilDUIX r-aasx , SH8tlHTCJlb ­

HO n pen ocxo.nR no Konli ~~ r.T BY WIOKCII,n a30'1' a , 

1'0 TeM JlIbWe, GeM ~e TCMne paTy pa r a 3 0B : 

NO + IIz O~ - N02 ...G. J 

OOGTOMY B 06 WCM hO:IH tleC'1'Be NO~ c o,nc pll(aHHE: 
~ - 06bltlH O He ~r. Jlee 5 .;. IG'.'~, . 

06 paSOUaHH8 KOTOpo-

NOz eOCTaB JlJle T 

0C5pa3 0BaHHC NO. aa Cl\leT OKHCneHI1R a3 0'1' 8 TOnJnlB8 H s a eGaT 

SKTHBHOCTH n poMe*YTOqH~ P8AHKaJIOB n pOTCKaeT C 60ne e B ~COKOR ' 

CKopoeTb lO Ii HroJ6 oJlee 3a 'deT HO npoaanser c e6R npH ~ll\l 1 ra HH Il TOn JIII-

sa B He 60Jlb IDHX no o 6be ~lY TOllK SX. r . 

KOHt1eHTpSWlR NO.. 8 ,rt bIM O B~ 1'83 ax COCTaB!ip,e T, B 3 aBHrntWOO­

TH 0'1' YCJlOBI1A C'~l' aHHR H BH)la To n nl1B8 , O. 040+I.50 r/M~; n p" 

M OM DblXO,rt NO Te M 60Jlbme, tleM Bl>lWe '1'eMne par ypa Cl\UlraHHSI. 

BNXO}.t ~ AJlJI To nOK (TOnnHBO - YI'O nb ) M omH O ~TbD BblWe 

30 W3T/ll cor.T aB JlJIer 8+25 Kr/T. ro nox MCWHOCTbJl 3-30 MilT/q ­

6+7 KrofT . n pH t'JllHrBJiH H M83yra B~ O,II NO. ClOeTaBJI1leT ,11M &lfep­
re"1'Hq e ClKHX To nOK 5+10,5 Kro,'.. ~ npoMblw ne HlibTX - I ,8i6, 0 Krft-. 

2. 1.3. 06p8.30BaHHe )KeH,llOS yrJle p0}.ta 

llpH n OAHOW CrOpaHHK TOnnHSll a ~MOB~ r 838X Moryr nPHcyTar­
, s onaTb TOJIbKO CO2 II napbl BOAhl. O,JlHaKO n pSKTI1Qe C'J(H y c nOBHll ( JlJl­

rSHH R TaKODbI, tlTO r ' o pl~e TOnnHBa He nB M e TCfl no~w . ll03TOM¥ 

OTXO)lS!WHe l'a3b1 npe)l~T 8D ARDT co6oA cwecb HecropeBwer o TOnnHB& , 

HH3WHX yrJleBo)lopo,nOB, n po,nyKTOB me ( :IHlneH\1J'l , CO, C~ H H20. 
Coe'faB CMeCH eym eC'I'Be HHO 388 .. CHT OT COOTHODleHHn '(OnMtleCTB 'fO n ­

leBa H B03,ny.x8 Ii B weHbme A c Te n eHH 0'1' KOHeTpYKUHH TOnKH M 'fIItta 

~OIlJlHBa. 

~~o~b1R COCTaB TOn nHBa He n03BOMeT TOtlHO ycTaHOSHTb ~a-

w c r-c paaa.: yrJIe s o)topO)lOB , KOTOpbIA H3se CTeH TonbKO A...iI CJr,1­

qAji ,OKI1ClJle h••R WeT lIMa.: 

~ + OH- CH3 + H20, ai3 + J-H2CO + H, H2CO + (Ii -Reo + 

+ H20, ReG + OH-CO + H20, CO + OH - C02 + H 

"	 ')~rHTp~$1 WOJiooxeH.na yrnepoJIa OOC'l'aBJII!eT ( flO II_:~ 

HHW4 H He scar.na H8,lleJU-iLlW l1aHHLlld 271+5JO IIl.'M. ...... 
~ 

o ( 171) c
. t r i\~1 

Cnl ~ ",; :' ~ : 

~1 !'T Yr-n 
­

: .' ~ ;,~ :~r~.{.\ . ~ l'~ ~ :: 'i}~ ~ 
, ; !...Jl. • 
~ ;J ." : :. ~k.,n 'i!,> ,.1 .",,,,, • ". ' .... 



yrnep O,ll8 - 200+360 r/w3 • no awetml<8HCKH., ,lleHlflAl BJ,lXO,ll co ,uiI
 
~o nbWHX KOTenbHNX ( MomH OCT b~ roOKH Bwme 30 MB~/q) coctaBaR8t
 
OKOIIO 0,454 Kr/T , 11M KOTellbHhIlC WOlIlHOn'l'bll 3-30 lmT/q - OKO.lO
 

, 0,91 Krh; npn ('.JKHr8HiUI ,,"peBer.HoR ROpW BIllXOll CO MCllIle1' ,llOO'!'H­

ran 2:7 ,2 Kr/T . 
BbOCO,n. y 1"neBo.nopo.nOB " PU clllH1"aHKH yrlleA K 8H1'~"" coa'l'a!l ­


1f1Ieor 0 , 4 5+1 , 3'7 It r h , KOpbl - 11~ 32 Rr/T, 81Ibl1erH,ltOB ­

0,0026 K1"/T.
 

2.1. 4. 06paaOBaHMe 83p030noR 

06 paaOBaHHe aop 030n eA xapaKTepHO AAB npo~eccoB ~r&HHy. 

T..epnor o ronnaaa, TIo XHMlttleCKOtol;y COCTaBy 8ep030lUf Com'OJt'l' B 

OCHOll HOW. 113 yr-nepona , PJIOKCIl,l18 KpeMHKn, OKCIl118 an!lMHJUlB, ,OKl"JI­

.nOB xeaese , cepa H Opr aHl1 t;eCKlIX sarp1lSHKTenoRi B BUllO eJI0J1OB 
n~CYT CT BYX;T pa3JJJ1ltlHbJe .npyrHe 3neMeH"-"' . F.::.:::npe.neneHUe tlMTI'Q 

no paau epaa Ii KOJUl tleC'1'BO ,D.lICnepCHhIX B~POCOB SaBlIeJrl' OT xapllK­

'1'epll CTil K yr1lfl H Tuna KOTenbHoR.
 
l{o m.\e}-lTp~~ o.:;lposonell D .nWOBI>lX rassx ' WO'-IeT COmaBJlSl1'b
 

0.10 1"/1.13 • . BbIlCO,ll 83poaoneR B 38BllcmMOCTH 01' BOllbHOC'l'X emsI'e.e­

woro ~T1lSl MOl!:eT ,ll01:Tllr8TI> :36,5+140,0 Kr/~ , "PH r. JI'8Jllllt Maay­

'lOB - 0,1+3.0 Kr/T. • 

. 2 . 1 . 5 . 06 pa30BaHl1e napoa Opr8Hl11W('.K~ BemeC'l'S 

.06pOSOB8Hlie . napoll OpraHUtlenKlIX BemeCTB (OB) OClYOllOSJleKO 

HenoJllioTOIl cropaHUll '1'onJIHB8. I4QJlHO npe,llnOnara'1'b HaJIIJ'lMO II ,IlYNO­

DUX ra3sx pa3HOoClpB3HUX aB. ~ HSCTomnee Bpeull HI' 06HBpyzeHKWlC 

oa Hau60llee Y3BeC'l'tw 3.4-6eH3(a)llHpeH. topilaJIbJ1el"ll,ll ...po.en. 

CBeneHKft 0 p8anbKhllC J(OIlQeH'l'~ MD a08~HtItIBR npaK'n! 

~cyrC'1'ByJlf.. Womso Vl'WftH'1'Io, 'Cft'O ~ .cmrralilllf KO'1'Jla TIlIIl-314 
(300 ~) BKenelMMeJi1'UbHO oCSHapyRH 3,4-6eHs(a)llHpeH. 1l0~eJI'f­

~Jl KO'1'oporo 'coeTeBu a 1,13+1.•1 tI1I.r/.,3. 

2. 2. Dpe~pIUf'l'JISI MlIIIIHHOC'l'poln'eabHoro npc$11L'1 

OI',JIOUHWWK II~Q1IH)II(I"''' BWJleaeHllfl sa Ha IUlllD1HOC'1'POY'rtUlbHWlt 

npeJ1IlPHlllfllllX, • k01'0PJAI MOIMHO O'ftleoa • npe~pl,fl'tlUl C)?1oct'poII ­

'l'enIoHoA. 8BH8ltlOHllOR, eJlex'rpoHMoR --- O1'pac:ileR npo~lQIoeft • 

. '1IB,aft1l'1'CS1 lleorauypnr1l8eue. OKp8001DIYI • rUIoB&HlloqeClQle npcllla­

80 J1CrB8. 
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113 UT8J1JlyprmeCKIlX npoH31l0,ne'fB H8l1L'SO,llee Xl.,J8X'S'eplDN 11JJII 
W6lllHH OCTpOIlT~n&HLlX npe:mpstn'l'HJ! IIIl)"JlC'I'l'.J! .JJJIl'l'bB QepHN:C Me'l'an.nOB . 

2.2.1. AHTe~oe npoH3BOJICTPO 

IlHT e~H oe npoIf3Do,llC','BO )l~O pa3,ne}lHTb sa nee rpynroJ: ~­

llOJUlTerl"Oe, DpI! KOTOpOY. cn,llaB CO)le~'J' I,f>T:;t% yrJlepO,na. M 

cTane:tIlTenHoe. npH [(OTOpo" cn.IWI CO,ll.{lpKH'l' lieNee 1.0% yrnepo,llD.. 

llPOM31l 0J1CTBO qyryHHoro Jf C'8J1f>HOrO 1lH~bn BI:JlDtlaeT B ceCSJi D11l11l­

1{y LleTaJlJlOB D net/ex II pa:sJlllBU>, B ~P""H. OObol/IiO, l:ectlaH!:le. n~1 

nepennasxr tly1"yHa. lIyrYKHoro· JlOt.18, CT8J11>HOrO nOMB Hnll nepe,nenb­

sore tlYryHB 06blt.lliO w:noJ!b3yM Barpl3JlKH. IlH,llYl<1J,I10Hlil:le Ilr.!! sneK'l' ­.,.­
PlJqe~~lIe ne tl!!. B CTane~Te"HoM npoIl3Ilo.nr.Tae lICnOJlbsyxn··HH)lYR­

~OHH",e lJ 3neKTpo~yroB~e neqw. 
OCH08H~ 3B s J1HTe~~OM npoIl3 aO~~TBe HDnR~('$ 8~p030nH. 

O~C\ .:w yrnepo,llA. cepl:J lJ BSO'1'a I r.oe)mHeHy.1l o/ropn• 
BerpaHKll. ( pll c . 2 . I ' - ne tjb .nllil n01JYlleHHfl ~JI'YHo.. npe.nr.TaBJIII­

eT co(5oA BOP;O O:-: ~/llII J1 a.eMbln MBTannll1.JeCH!!1l ~nHH.npllUecKuj,J }(0l!lYX. 

WYTepOBaHHNn orHeynoplib~ MaTe~anoM. B :Katler.TBC mHXTU Hr.nOJ1l>­

a~ nHTeRIi~R H nep€)lenblibJ~ tlyrYH~, MCTanml1.JeCKHA nOM. IfSDCr.'1'­

HJIl( U KORC . Ilojiaqa 1J,YTbH ocymeCT.9JUle'l'Cfl uepea 1:1IeLUHlJlbHble yc't ­

pottcTDa - KHcnopo,nHble iflypM_., pecnoaoscaase no nepwM>3Tpy 13 ffilJlt­

lIeR \laCTIl KOlllyxa nelm. tIyrYH U3 DarpaH1UI BbOnyCl(lUOT "9 P83IDIBOtJ­

H~n KOBW. hHTeAH~ ~ OPMY H3rOTaBnIlB~ no c n e~!&~bHOR Mop;eBH, 

SORpyr KOTOpOn ynnOTHR~ ~OPMOBOqHy •.· CMec~. 3aTCM Mo,neJlb Y.IlBnR­

10'1' I coxpaasa !floPMY Hepa3pymBHHOIl. JIHTel!HM lliopMa. H3rOTODn_!l ­

liM ua iIJOPIJOBOllHott 1Meflll. P;OJlllOlll 6mb )lOcT aTOtlHO npot/HoR. tl'l"o­

G~ lie pa 3pYWHTbP.J! H li e H3ueHHTb CBOD ~OPMY . nOKa HanHT~ B 

'1Jorlo1Y MeTann liC aarae pneer , CTtlpllUllJ !Ipe.nC\TaDJlSIiOT co60~ . tla.cTb 

JUI'l'etllioA !flopMbI. H3rOToDn6HHy ... 113 CTepll!HeBOn CMe~ !I. OHH.onpe.ne­

1IJJM pa3nl!~H ble BHyrpeHHH6 nonOCT11 B BHTef\HoR ~. lB . H~60nee 

pacnpocrpasenass capas !flopMOBO\lJiasl CMeCb COI:TOot ;l3 neexa, J1o­

ClaBO" 6eHTOHIlTa Il pa3mlt.llibllC .nPyrlflC OpraHUtlBI:I<i!:, 'I H60pr 3Hll tle C­

KIJX CBSl3y»m••• BemeC)TDI a TawKe B0.llbl. CTep.'l\H1! l10JllltHbl (1!:i. b 'npotl ­

ae, .!POPMbl. 

nps-l 3anHBRe pacnJW3neHHOl J LleT8.JIJI8 D ¢OptlY Op1"lUllltlSCKHB CDR 

3YJlI1He MaTeplJllJIl:l 11 ,npyrHe KOWnOtleHTI-J CldeOH BbI,neJl.flllTcp. B r aao­

BYJl ~asy. 

J ap&.,'r epIJCTHK8 Dbl6poCOB 0'1' sarpaao« npllD e,neHa. B. Ta"n.3. 

~ . 
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'" 11Q ~ ~ C\l g;;a .... l ~ 'li C\l 0 .~ ce l'l,l B lIIlIXTe H 1<0K~ e; BbIXOP. SOx l"Jlf. 3 eH 'raKlItEl (0 ! !I' o paliUe lJ . < . , <il 0. 0;: '" c:S:S: 
0. O ~ ~ » ;; ,AOI ~ I KpeIDI'l'eJJ1i, a KOTOpOM co.ue pf.tH'l'r.a AO 4% eeps , 
I:.. "' ''' Ill C o::t.~ctS :s: ::: ~ x c0­co :I:O;: C U 1O ROJIHtleC1TB 0 CO I Bb/)le lUllC::leeM nplI pasJUlBKEl Qj'l' '1Ha SaBlIC'M'I' 

< ' ' j..,,;id~_i ala> «l to , 'P . ~ M oqo . ~ • ' 0. 0.:.: • tI; :ll 0 '1' Maceb/ OT.llHBOK H Bp€ MeHll me OCTiJBBHllfi B ~oplo4e •'; :il fc ~ ~ l%J ..C\l rn :a C\l ;:r I lloleXaHU314 06 paaOBaHHSl r aso oCS pa3HbIX sa B.JiaJIOI'U'leH 'l'OMY. 1(0­
• 0:;1;' ° e t.l s:s: c <':JQ ~Opbln UMe eT ~e(lTO n~H r~raHl1K TOnJWIB . XMMHtleCKHR C10C\~ a3PO­~~~ .:s: »<ll:s: .:s: » 

0.. c;l'l t'J "" c. .. St. .A on pe)l.l. JlSle Tr.Sl BO MH or OM COCTMO" lIC1XOJIHOrO l/YI'yHa. 
g-e ~ fd <ll 
0: Cll C?~ 3 ndKTpHti eaKaR ne'lb npe)lC1~ aB JJ1ieT co6 0A HeBblC10WYO ~ nHHApH ­

Oll! 0:{
I I:.. Ill) t1eCKym e wcoCTb B C1TMbHOR 060nO\lK8 , 06 nHqOB aHH~ Bh~PK or~e010 
H X~ "" IQ ynopHbIU UB.T.e?\M c... ( iJilc.2. 2) . '-lePeR OTBer'l'l'I1R , pann oJl01lt8HP. -: 

Ha ~ .: O)lb netllf , BC'l'aB.,etlbl 'l' 1"'~ l'pa4A'l'OBYlC &'1e' ''' p o)la , Jia KO'1'O~. 
I . • • 

~ .. 
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aoJU3.!ll'1' H:J.npfilKemre. 3a ~~ B~Jte!;lUJl' 'temm ITp:t t'Opeffil" WI{ 
CTaJrb nr.alll:-':CR• .f\aK ;rpaBlo!';r6. a(;I'';l''j g" a (lJl eK'I'pO~013 0 H net;;s Us 

10(;% C O~T O I1T Ii O ~le T MJtfqe"',IWl"~ Jl'OM8. Kpoy.e '1'01'0, n He~ MOry'1' 

6Wb ~lCn C r.b :J O lla'lli K&< pa~oneJJ Jfe Hflb:~ ({fl'Ylt. ,ax rI n~e.!lBailw..e,m,. 

HO pa30q :eTbln Me't'anm.fT! e mCloI~ ;TOM l1r.n r;; aHY.r.t.f 1I'1l JfOY.2.. 

Ilocne 30rpyoKK n e '1~H" a 3"Jif'lt"rp O,!l&: rroJialf1r Hall p.~)![e~IUe, ~e06­

xO,[IiI1>1oe .;l.;111 ll acnnaB Jlemrsr Me'l'aJlJIa. rIPll a10J,f 3a1' p ~tMIJae'!' (,.Jl otI:Ooo 

1!O 47Z ldY.' H3 I T . i3o- B:;e 1,;'H M aD Klf r.hJ ['l~ tmo pOC'I'b o<lpasOllaJlWt 

IUlp030TJ\ COCTElB;:'geT !.+Z r< r / 'P sa r tt. a JO DpeMp. ,Jl.Y'I'b.fi KKrrno­

P0;lCJM :Wt', Be mlQ\1HE. Aos pe~ee$ ,lIO' !G !<r'/'t aa I G. 

HHe u a c ..·Ill.\,. li bJ6paChiBaet:ll,;;( H":} Wexlo/f aneirrpcneua 
l ..mYCKe CTa...1H li\:lIJle ,t:.efl'O' mrf.<e:: 

Pa3 Me p ~ acT~~ ~ MKM 

i1a~M1Hl.lr )lOM :: 

nxanaa 
l1lJnycK 

Xl IMlitl eC'JUI 'l COCTaE 

0, 3 0,5 ' I ,O 2 ,5 

0,02 0,07 E},re 0,$0 

Pa~npe,ne Jfe­ ... 
n pll IIJfaBKe lJ 

5) ,0 ro,o 

0: ,60 ·),M 
o 20- ?o20- c.28* ~2Q.;i. ~40. •-6,45 ,60 ...O ,7~ p C f8 ~ 

80p03 0Jlfl n pl1tle,nea g' ~·a6'Jf.A, 

XH~HtlecK ldl coc'l.'!aa-, l1G"p63o'JUi 
-~- _._. 

One p&l\l1JI I : COeTa B ,. % 

__ ' . ~ C_ _ J sio, f'""l ''l'-tJi;O;l.a,--o~-'-{-_ J

1'a6~ " 

~t~, .~o,-T~1
 
lln tlB l<a 19 ,77 13 ,39 10 ,451 65,75 1°,31i10 ,15 ;1 ,32 !2 , OO :0,60' 

o-<t;iCJleHHe ' "! " "I '. i -r I ~ y I ~ I 'I 
npHuece n 0,70 ;0,30 ! O,O? j, E6 ,OO 

)1 

O' ~? 1 5.b ~ i1.S2 jf OO:O ,5g 

~E~~~~ I 'I I I i
110M 2,42 jJ ,IO 1,83 65,37 O,14!9 ,17 ~ (l ,s6 II I ,84 :0 ,76­

• I ! I I I ! 

06p830BaHHe eo n poHnxol1V~ B pe3 ynbTaTe ~u ~~ p.e po~ 
3J1eK'fp0I1ClB IfJlH yrJlepo,l1a, HaxO)1ffiIle r oC'.H B BaHHe C! ~{e Jfe 3 0I.1' , t": 

OKclf,ll.0MlIteneaa.IIJIH C KIlCJlOP011014 " PH lIp l!lJl<YH~. Bl<t'J por: co- lt3f.re'­

HJJe'l'C'JI" B npe,l1eJlox 0'1'· 0,26 )10 3 , 3 ViJrh £':9JIlI . Q6'!i e~f 1'U30B n pAi 
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pa60Te .Jbl'1'AllUlOA BeH'l'HJlSltmll n pea smae r B 8+15 pEW 06'!>eMbI npoflYB ­

KH KIf CnOpO,ll.OM. TeMnepaTypa OTXOAfl WKX r830E 113 neml H3MeHne TC'.Jl 

01' 650 ,11.0 1700 °e. 
2. 2.2. ranbBaHHqe~KOe npoH3Bol1cTBO 

ra~~BaHHqeCKOe npoH3Bo,ll.CTBO npe,nHa3HatleHO .nnn HaHe CeHIlR 

Ha MeTannbl 38WHTHO-)1eKOpaTHBHwx nOKp~THA 3 n cKTpOXIfMH qeC'~KY wc­
T0,l10M. B KatleCTBe 3neKTpCJlHTOB IlCnOJlb3YDT panTBop~ c OJleR HHKe­

nH, xpoMa, K~MHH , cepe6pa H ~P.i ~nF. y CKOpeHHR ~epe Hoca MOHOB 

k 3JIeKT pO;lllM D 3neKTpOJIHTbI ~06aBJlll1OT cepHYlO HJIIl ~pyrHe KHCJlOTLI . 

. lle peA H8HeCeHHeM Ha nOBepxHo~Tb MeTanna ee npe~Bap'HTenbHO 
OllHWaJ01' XHldHtleCKIiM (C HCnOJIbSOBaHHeM 06eS!GIpltBaDllv.X COCTaBOB) 

HAH oneKTp~MHqeC'~HM MeTO)1~; B nocne~HeM cnyqae B KatleCTBe 

· oneKTpOnHTa HcnOnbSyDT~O'THYD, COJ1RHY~ Ii cepH~ KHCJIOTbi. 

OCHOBHblM~1 38.I'p!I3HRD!1I1MH BemeCTBB.!Jlll B 3'1'01.1 npOH3BO~CTBe sa­
JjJ1m'C'.Jl naps M TyWBHbI CPlUlHoll, cepHoR, clJo*pHoll, aa O_THOll KMC­

nOT, menotlell, ~3P030 nb ~~ : B Bbl6pocax 0'1' BaHH TpaaJreHHH 

COJl{!PlmTf',Sl ~ • 

BbllCO,n 3d C BeHTlIlUIlUIoHHbIW B 03~OM 3a.BHC'JlT 0'1' MOUIHOCTH ope­

1l3Bo,l1cTBa, neTy-qscTIl H KO~eHTPalUJH SJl6RTPOJIHTOB, 'l'e/.lrrepaTY~ 

HX pacTBOpOB. KOH1.\eHTpattHk 3B B Bbl15ponax B aTYOf'4Jepy 015HtlHO , 

COCTaDMIllT 0, 5+15 Mr/~ i cmilp.yeT O'l'UeTHTb, tl'l'O SHallelme KOHIt6Ji, 
T~1l JllJ6oro 3B Te:.l HJ.IJlIa, lleW ~aJrbme O'l' BBHHbI C sneKTpOJIHTON 

HOXO}1HTC'JI MeCTO oT 6opa Bbl6poCOB Ha lIHaml3. O<b:.eM Bbl6poCOB, 

cooTseTcTBymmKll ~nHoMY HCTOtlHHKY3arpR3H8H~R. COCTaBlUIeT LJOO+ 
+20000 M~/ll. 

2.2.3. AaToTplIHcnOpT 

!{pyOHble MSImIHOcTpolfTenbHhIEJ npe,lUlpsurrllSl OOw '0 3aHHUalO'r 

,I1oCTaTOllHO (lOJIblllHe 'l'eppHTopHH , 1;'1'0 o<SyCJIOB JlUB1.-,. ';' Ha OClxO,lllfMOC'I'b 

HCnOJIbSOBBHHR BHYTpeHHHX ~p aHcn o~YX Cpe,l1~B. " pwu8H8HHe aB­

'1'01'[ 'Jlc n opT a nPfBO}1HT K Jt0nOllHJIT8JlbHOYY S8rpnaueWfIl aTlAo*p­

1I0ro B03,1lYXc.. OCHOBHhllolll 3B opt 8'1'014 .lIIllUlllTC'JI yrnes ')n Opo,lW, CO 

Ii /lOx • K,,~eHTPa.ItHJ-l 38 ·SaBllCSlT O'T BilAa IfCOOJlbsyeworo 'rOOml ­

aa, XapaKTepHCTHKa BblXJIOllHblX reaea 8B!'O'l'paHcnopT"l. nptBB~eHa s 

- TalS,ll .5. CymecTBeHHoe BJlHSlHHe Ha BHlCOA sa OlleshIP"eT peqw pa6~ 

'I'Ll ,ltfHl r aTelleR: XOJlOCToA xop,' ( Jt.,1t. ). DP""ezy'1'OlUi~ ( /I. ). 

npe,l1em.HN ll ( o p .) ~ -;;'-d'lalSn . 6) . 
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T",6nHl \a 5 

Xapai(T e~Il~T ,I Ka I3LlXnOnHblX r-a aos M T o Tpaw~ n opTa 
. I . - _ ._ . 

Ko~mOHe HT h: I~o.~er~'.aHll e.! ~_ O~?~!~H ~ e . 

I K a p6~paT o p Hw i1 I rUl s c n bHHf! 
;J. !l ; : :'aTe .~bl ,IlB ll r aTc.~ b '. I 

/<k	 7.i - 7? I 76-78 
0 . 3-d , 0 I 2- 18°2 

1 

H20 I 3 ,0- 0 ,5 ! 0 , 5-4 ,0 
CO2 I~ , 0-12 ,O . I ,O- IO ,O 
CO : 0 , 0- 10 ,0 0 ,01-0,5 
.Nax ! 0,0-0,8 -4 .2.10 -0,5 

Y'I' nes O,Il0pO,IlbJ \ 0,2-3,0	 1· ro-3-C,5 
' C~a 0 ,0-0 ,4 r/ M3 0 ,01-1 ,1 riM;' 

2 ·-.rBeaa na pen (10-20) .10-3 MrJM3 no 1.10- IJI'/w 

I 

Ta61nlt\ a 6 

COCTaB 

Tv.n 
,!lBllrBTe JUl 

I 

Kap6Xlpa ­ Xonor.To£l xon i 2480 
T"qp'H!:J~ ilpOMe:Ky TOtl - i(1\10 Hli.'! xar-pysxa i 1240 

II peD.enbHM I 
HW"py SKB 3600 

Al1~jnb HbIAX OnO ~T O i1 xon I 120 90 50 
(AA	 II poMe~YT Otl-

HaP. aar-pyexa I 30 60 
ilpe n:e JlbHWl 
HD.r·py sKa I60 1200 

2. 2. 4. Oxpacovas e KBMepbl 

ablCi por.b! OT oKpar.ot.;HNX KaMe p oCiyr.noiJneHbl t!n1P 0 j(~I M np l1MeHe ­

HlieM neTy tl llX pa r.TBo ilHTenel:! .UJUl paSc581311elillfl r pYHTOBOI(, 1I81\OB 11 

npacox , KOHl\eHTp af4\1p 9 D1>!6 por.ax na poa P Br.'~ B o pWr e ney. MO)l(eT IlS­

MeHHTbr'.J! B WV. POI(OM ,n.v. ~: , aS OHe Ii SaBHr .J.l T OT pacxona pacra opare­
JUl, ere ~D O i1 r.TB it r.a oAr.TB nne HKoo6 p es~~eH O~ HO B N , 06De MR OT­

caC~B aeMo r o ~3 Kawep~ BOS.nYXa. HaH60ne e xapW( T e pH~e 3HatleHHH 

KOHt\eHTp m~1l 3i3 i1SMeHfl1OTC'.J! B I'lne,nyRlJll1X npenenex ( B Mrh;3,): 

atle TOH - 31+300, r. nO~H~e o~~p~ - 13-467 , Tony on - IO~IO ,

.' KCllnon - 10+150, y ali T- r.nl1pIIT - 200+500, conbBeHT - I8~0 •• 
6YT aHon - 5+110, 3TaHOn - 30+300. 

2. 2.5. PeSKa MeTaJln OB 

Haaconee pacnpocr paaena nna BiI ,lla Tenn OB OP: pesxa : lUir.n opop.­

HM ( r-aaoaaa ) II r-aaos nex r paveexaa , JUiCJlOpO,ltHaIi pesx a OC:HOlHl.IUl. 

aa Cii'3l raHlll1 MeTanna D cr pye tl l1CTOrO 1(11t))JOpo.na. Oc5pasYY.JIm\el'.Jt B 

SOHe pes a Ol<CH~_; BNAYBaDTCR r a30BOH cT py e A; B KR'lCCTBe rOp~6­

r-o r asa oc5b!tJHO Ifcnollb3yeT("J! a:qeTilllCH . r aaOaneKTpi1tl eC'-!(ail pesxa 
OCHOBaHa Ha eu nnaa JIeIDlH MeTaJlna no JIIlHllH peaa TenJlOM ,nyrH, 
B os6~,ll aeMO A Me ~,ny ,IlSy MH s neKTpo,naMl1 i1nll Me~,ny SJleKTpop.OM H 
MeTanJlOM. HBH60ne e paonpocrp aaea cnocod nna3MeHHo-.nyrOBol\ pea­
KIl, n p,1 KOTOp OM ny r a c r , 61lJIl1SHpyeTCH "n 01'OKOM co CinTBeHlioll nnae­
M~; B Katl eCTBe nJlas~oo c5pa3y~ero r asa llCnOJlb3yroT O~liO B03­

~ . ~J1R nnasMeHHO-,llyroBoA pe SK~ npilMe HRDT eneKT pO~N us BOJlb­

¢ paMa Ilnl1 ~ PK OI-'Jl H , pel!tJ'llll1M i1Hr.TpyMeH'l'OM SllI1Ul!ll'1'M eneUHBJIbH~e 

peaaxa , 

COAepMa HH6 BpeAH~ Beme CTB B ar.nHp~OH~OM BOSAYXe on pe~e­

JlS!r~cn sn eMenTH~M r.OCTBBOM 06 pa6aTblbl:\eldOI'O Me~'ar ~a . lIIl1 p!1HoR If 

T01llllHHo£l peaa , '1' OKOBOA H8I'py SKOA If np, 
OCHOBHblWl S8!' pR3HlIK:IIlllWl BemeCTDBJdM n p" pe3Ke flBnJl!ll'1'r.J! 

a3p030no, no XH Mllqe ~~ O MY nOnTaBy r' 00TORmU R "3 OKCI1AOB MeTBJIn08; 

110... , CO , 03 0H. B SBBHcHMonT K OT YC,OBItD W OBOR peSKIl If , o6t.e­

ua ac na paua oaa or o B o s~a KOH1.leH'1'P~R aapOSOJUl y.3Io1eHJl6TM B 

npenenax 0 ,":+.2, 0 rIM?; HBH~Onbllllte ltOHQeH'l'P~1l 113P030JUl (81:ll11El 

o,6 t'/M~) IfldellT MeCTO nPif pesxe M./I.88QIl. KOH1.leH T ~ 1I.llllf raaoa 
COCTlUlnJlm' (B Mr/'.3): /lOx - 10..00 (ooo,-Hr-'eHlle NO/Nth e 

= (2, 5+3) :1); CO - 5+12 , Os - Q.XotS.Q. 06:,ew 8utSPOCOB - IOCIX, 
+20000 wJJq. 
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bieX8H1rl3l1. o6 pa30BaHllR NO npH /lY1'oBOA pease ;l0r.TaTOtlHO
 

MOlIeH II B y npOllleHHOM BapKaHTe MOllteT 6hlTb npe,nr.Taa neH cxeloloA :
 

N2 . 02= 2ND - Q, ( K'v "c ) 

Ha r paH~~e 30H~ pe3KH TeMnepaTy pa 1'&30B no~~eTC~, tlTO 

cnoc06cTsyeT npo~ eK ronl~ , 3K30Te~dH tleCKOn peaK~H : 

NO ..1/202 :"'-N02 "' Q~ 

06pa3 011 aHHe CO o6~·r.n O B JIeHO npOTeKaHllel4 pelUU~1l npH al>lr.oKHX 

ore"mepaTy psx Melll,ty yrJIepop.OM L:eT8Jlna H Kur.nopop.oM B03,I1YXa: 

2 CA'-rpaq>. +02' ;;:!!: 2CO'"G3 

2. 3. ilpep.npll fl TIIIl no nepepaCSoTKc .nt:eBeCHHI>I 

K TaKl1M npe,nopliliTll flM OTHOCJ'lTr'..1l t.len mOII03HO-CS~'M8lKHbl e K0I46I1H6­

Tb!, 1'1l,npoml 3Hh:C M Bona, ,nepen oo6paCS aTbiB8!(1.l!j.ie ¢a6pIIKII . 

YcnoBll 1l o6 pa30BaJiJ.lR' 3B H xapaKTepHCTI1KB Dbl6 p0l'!oa 0'1' 3THX 

npoIl3BO,nr.TB no,np0 6HO panc~OT peHb! B ~e CSffil Ke " OullcTKa IIpeKyne­

paLI,Mfl npOMblWJlel-',Hb!X Bbl6por.QBtI (ilo,n pep.'. ", B. Ili. ~;aHCIIMoBa ) , 

, l.f. B . d OJlb!p8. ~~ . : .r.enHaR np oMblwneHHonTb, 1989). 
A.ijll npoaa aoncr aa Me6emi x apBKTepHbl Bbl6poObi, aHan01'II1:lHI>:e 

.. no KaqeCTSeHHOMY cocTaay Bbl6 p o ClU~ 0'1' OK paCOtlHhlX KaMep . KonHqe­
:' CTBeHHblll ' c OC:'1'aB Bbl6poCOB Me6enbH 01'O npoll :JBO,nnTBa ' WOllleT 6b1'rb 

pacr.llH'1'aH , Hr.x op,R " 3 )! aHHhlX, nPHBe.n.eHHbIX B TOOn . 7 . 

T~ ml1.\a 7 

'xapax Tepll c THKa Bbl6p oCOB Me6eJlbHOrO np oIi 3Bo,nC'1'S a 

'.:M~~';~---l--" - .M'~pl(-a - · I -~:c.;O; :"-~·~;'l 1 '38'" - ' I ~OmiUenT BO , . ' - ,I \",0'1' Mar.CbI 

" ' ' l -..- .- .,	 l.laT e pll~~~ ., ~"~-"; - f.... .._ __1 •• • , ..	 , 
, ' .	 I 

futeA . , YKC 2 .93+4 ,53 q.OpMaJlb- I 
.. ,	 jler ll .n 1 ,2 

.; , I -	 'I 

lill-2I8 2 ,69-18 ,25 CSYTaHOIl \ 6 ,0JlaK 
6 YTIl 1l~e -
TaT 6, 0 

I , 3T Il Jl~e- I 
TaT 6 ,0 
3TaHOn \10,6 

' KOHJlOn I 15 ,8 
'1'0JtY0Jl I15 ,8 

~ !3 

MIl'1'epHaJI 

JiaK 
.. 

PanTBOpHTeJlb 

lht'1'POBMaJlb 

P&3 pas HIIBaJ:(lJM 
JIIil,11R OCT b 

ilOJIIlPOBO'lHM 
aone 

~'. 

Mllpl(a 

03-246 

646 

Hll-25 

RAE 

IS 

npOAoJDlei ,~le Ta6n. r;-

PaCXOA, K1'/tJ I33 ~oJUlt1er.TBo, 
,0 01' MaCCbII I, MaTepl1aJ11l

I f 
I I 

I 3 '1' II~eJl- !
 
!
I 

Jl030nbS !
, 

2,0
 
I " I1,45+4,42	 I vyorHnaqe- j 
, Tl'.T 5,0 
: al1eTOH j 1+2,0 
I nTHpoJI i 1+2,0 
, I 

1,20+3,72	 ! c5YTlln&.\e- I . 
: TaT I10,0
I aI~e T OH 7,0 
j 6YTflHOn. i15,0 
i 3TlUiOJI 10,0
I 
I TOJlYon 50,0 

0,92+2,82	 
i
, 6YTIIJI&.\e-ITaT 7,9 
I alleTOH 3,2 

-1 6yoraHOJI i.15,O 
j 3TaHon I10,0 

TOJIyO,n 15,0 

0,20+0,6'& CS YTHJI&.\e-
TaT 15,0 
3TI1JIFll\6­
TaT 20,0 
(SyT8.Hon 4 ,0 
3TaHOn 54,0 

0,00+0,245 C5YTHn8J\'" 
TilT I,D 
3'1'II~e -

TaT 2, 0 
6yTaHOJl I ,v 
6eH31f}j 20,0 
MaHOn 15,0 

2'; 



3.	 COKP~ r,ro.aEiJ:ElliillX sasrocos IJYTD.:
 
COBE ft.EHCTB013AHl1H ThXHOJiOrW-lECliliX rJ'OJJ;ECCOB.
 

B or-HOll e 1l0BepweHIl TB OBaH>lil TeXHOJIOrHt l e llKI1X n po !.le llllOB JIellGl'l' 

HHcfIopw~lI 0 WeXaHHSMe 06 p a3 0B aHl1i1 3B. HKli',c Ha OT.n,e n bHbIX npll ­

we pax paM MOTpe HbI Te XHOJIOr HGe nKlle ...erons r-OKpaweHllii Bbl6pollOB 

HeKO'1'OpbIX SE. C We TO)laloUl 1l0KplilIleHI1i1 Bhl6pOllOB H2S ,loIeTK nllep­

HHC'l'1:lX 1l0e,lUIHeHH'I , paIl TBOpI1TellellMOl!:HO OSHaKOMIIT b!".il B yue6HII ­

xe " Otm llTKa II pexy nepauaa npOMHlllJICHHblX Bb16pOMn" (no.!! pen , 
B.W.~aK IlIi IolOB a , ~.3 .Bonb~a. ~ .: I.e llHaii npoM- nT b , 1989) . 

S. 1. Coxpaneaae BbI6p~OB OKll l1n OB 83 0T a fI nepa
 
n ~ ll~r8HH1l TonnllB .
 

0AHIlM ns H1UI6 0JIe e paenpocrpaaexnux MeT on OB lllli\lIieHLIF. KOJlll ­

"ann a 06 p8.3YJOllIHXC'J! OKIlII)lOB aSOTa i1 BlIReTIl~ pet:ll pKy nF.l\IHl npc­
.n,yK T OB Il r OpaHHR B SOHY rOpeHlIlI. 06~V.HO nUMOB~e ra3b1 11 TeMnepa ­

Ty p Ol! ~?3-673 K oT6HpruoTC'J! nepe.n B03!lYXOno.n0rpea8TeneM K Ilne ~ 

l~aJIbHblM pe~pKYllR~OHHblM AblMOIlOIlOM nOna~Tllii B TOnOGHyn K8Me ­

PY ( PHIl . 3 . 1 ). • 

YMeHbllieHll e BI:lXO,na OKIWI1 8.30'1'8 3 8 .Il GeT pe~p!< Y1lF.!m l1 06'0F.1l­

lUle T C'J! IlHl1lKeHll eM Te ope '1'Hlle f'J(oll H 6Jl11SK OA It Hell loIaKIlI1Ma1lbHO!l 

'l'eMne paTy pN B, 30He ropeHMii M3-S8 p8.36 aB JIe HHH ox n~neH HblMH n po ­

AYK TaMH IlrOpaHI1H , IlHl1~eH HeM KO H~eHT pa4l1 ll pearHp~~ B~eIlTB 

HS- 38 . pes6 aB JIeHHiI n p~~~T aMH n r OpaHHii H C'J(0POIlTH pe aKlU\M rope­

HHR Bc n e,llIl TBIlH n trn lKeHiHI 'l'eMn e paTy pbl II I<OH/..leHTpatlllH pe arll p:lm uunc 

BemenTB. 

Jvm 0I.lElHKIl nponeoca pe~PKYllR~11 I1ll nOJlb 3y e'l'llp. I<03<I.$n m e HT 

pe~ pK y JIR~I1 ' ; , npe)lIlTaBJln~~ n 06 0R OTHOWeHl1e 060e Ma p e~ p~ 

KyJlll py lOOUlX I'a3 0B I< 06111eMy o6;,eMy lIX II IlMellH D0 3n:l'XS . DJllln Hl l e 

t. ua CTe n eHb .nHI1y.eHl1li B!>ll{o,na NO. MOlKHO Ill1neTb no ,!!aiili l.:U 

'1'alSn.8. 

IipllMElHeHl1e pe~ PKYJ1Sl~1l ffBlIR eT nfi O,fi HIIM 11 :i ~ 1:. MbIX ,nonTy nHb!X 

r.pe)lIl TB IlHMlIleHllll 06P830BaHIlF. OK'C'Jt,na a30Ta B TOfJO'lHWC K81t.epax . 

B pane IlJIY'laeB Il Hll lll € HKe BI>J6p Olla N O B :;ll<lln JlY1:.Ta!.\lI OHHblX YIl JIO­

BllSIX Ha 30...;;5% MOiKHo ollyule ll TBIl Tb ,6 e 3 KaKoR- Jlll60 peKoHC!TpyK~H , 

B KOTJIOarperaTax 6 0JlbWoll np0 I13B~ttIITe JlbHOIlTIl MOEHO ,nonTl1r­

Hy T b :l'MeHbweHlISI BblXo,na so na 47-60%. 3 '1'0 CBlI,lI eTe lI b ll TByeT ° 
TOM, 11'1' 0 nO)laGa pe~ pKY JI H PynwHX, 1'830B 60nee s4¢eKTM9Ha n PH 

DblllOICHX HaI'py s K8X . 
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Y CT' rOBJleHO , 11'1'0 pe~ pl<Y JlJl!iHR HW1 6 0 JIe e * :THBHa npl1t' 26%. 
;;.syxc TyneHGaT Oe ClKliI'Bl ll1e ronnaa a i1EJlSieTC'.R O,Itlli\M 113 ne p­

cueKTlIBliLOC 14e To,nOB, nOSDOJUllOUlllX pe r YJlHpOBaT b '1'OnOGHble pelKIUCIlI 

' O,nHOBpeweHHO IlHH3~Tl 06 pa30BaHlie OK Il~nOB 830'1'8 B TOn OGH~ 
npoq e llnax. CyulH OCl'r'b STOI'O MeTo,ua 3aK}Th)tl~eT t'J! B T OM, tlT O B ne p­

BHQHym 30Hy ropeHHn n o,nWOT weHb~e B os.n~a, tl eM TeopeTK GeC~{ 
He 06x o,llllwo ( I.. = 0,70-0 ,95) , B peayJIb'1'8 Te tleI'O CHIl l!!8eTM IUIK­

CHuaJlbH8iI Tel4ne paTy pa B SOHe if!aKe JIa , co,nepr.aHIl8 L1onel<YJUlpHoro 

K aTOl4a pHOr O Kl1r.JIOpO,ll8 B H.npe~ru{e Jla , c n e,no aaTenbHo, ywe~ma­

8 TC'J! CKOpOCT b peaK~1l 06PUSOBaHI1li OKr. lI,n a 830'1'8. 

TenJIOOTBO.n B nepB H~HO~ 30He 1'o pe Hll li f'~l1 l1laeT TeMne p~ 
.~)	 llaCTOJIbKO, 'iTO 38KJm'Df'l'eJlbHhlP. STa n npouecoa I'Ope HIUI , Kor.na "118­

6'l'C'J! H361llTOK 02 (J.. = 1 ,2.;.1,5), npOTeKeeT n PH 6o.nee HH8KOA '1'ell ­

nepr Ty pe , n03T oMY BO BTOpHtl HOA SOHe r o pelUlii Cl\ C'.H,llbl 83O'ra npaK­
TlftleC'J(1l He 06 p 8.3YJOTnn . 

UPII palSOTe Ha MaSYTe II 3 Ha lleHHH ~ = 0,90 ~o,nepMaHHe OK~a 
SSOTa r.HIlJP:a6T t'J! Jia 4'7%. 3a nq6T KOHllTpyKTMIlHl-lX yr:oBepmeH~BoB8_ 
ffHA ST8 BeJlll1illHa MOlIteT .noCTMr8Tb M 60JIbl!lHX 3HatletlHA ( ." a(lJr. 9 ). 

llo,ns q a BO,nbl MJlll n a pa, a TaKlIt6 MeTaJInOOpr8ffHtlel'J<HX nomA B 

SOHy ropeHHH liBJIReTf'J! ~¥THB Hb1M Me ponpllllTHeu. el'~ BB~ on,­

meCTBMe, \Jl H6nonPe,n CTBeHHO B '1'On1lHBHO-B03,1lywHYJ.) r:Mer.b. Bo,IUI­

Hire n ap!>! tl STOM c JIY" ae .Hr pam peJlb HHl'lI6HT Opa B pElaKltltft CHH'1'e­

aa O!tCll n a 8.30 Ta. 3'1'0 o6y r:noBn8 HO npt. l'e lUUm 811. ~a pe8KqQ : 

2HZO + 2C + 0 - 2HZ + CO + ~ 

B peSyJlb, ' aTe ST Ot! peaK~H MOl!lHO tlHH3Jt1'b l<QHltell'l'P~ 1O aT Ol4a pto ­

r o Kwr:n opo,na H, IlJI6,noBaT6JIbHO, "~o p O n'1'b OKQn~HHli 83Ofa. 

Cn e.nye T , O,nHaK O, OTMe TIlT " , tl'l'O .n~e.l*a It Ma~j"l'Y 10% BO)UI 

nPHBO,lUfT K ClHlUte HKJ) KrJ)l KOTnaHa O,~. Hl'\lUftamt KO't na TH3­
-120/ 150 n poIlSB o,nJol'r eJlbHOIl TbJ) 14.2 '1' na~ , pal5 OTaB Wero tiS <'-"8­

t!H yrM .AIU K nPMp oJlHo1'o r 8.38 (,noJll: Yt'&l! _ 69:t. r-asa _ 31%) , ' ".\ 
nOKllo>aJD1 , tIT" npH paoxone n apa I ,8 ~lf~'l'~ir 1I(1~ C'.HIl­
81f " 'iCb HS. 2f)%. 

1'13 KOHCTPYKTIfBHhIX pemeHBP . ~8D~ lIa YIleHbW6HHe B!J­

I1pOCOB OKCH,I18 83O'1'a, cymeCY.\'B8Hl1yD ~ UpseT pa; tJ8(JOTK8 ene ­
1{MBJIbH1>IX ropenotUi- "{ YIlTp OIl r.TB . 

~IiTP'~ ThI H8 peaJUf38qlW C'.JlQ,&:QCSa ~~ COC'faBJ1l'lm', B 

8 aBHC'JfMOC1'H 07 '1'on mt,B8, 12.~O p.Q.ll~ lila 1 'r , ,lB,yx"'l'.8,llHAHoroo 
, CF.III'8HHH - .1'0 29 'toJlnar i'r. ' , 



l'a6 mn ta a 
B 

\';OKp 2111eHll e Bj,;6ponolJ )lIlOI\ClIl)la c e ps ( SOJ ) o ~yme~TBlUIeTI'Jl 

r:ne.nylCtlHx a aapaane eaax : 
- npen B(lpll're il bH3J1 o6 pa6oTI( 8 rcrmae Cl l.\enblO 1I3BnetleHlIlI U3 

: )aB H CU MO ~'l' b n'1'eneHil CHIIl!teHilF. Bb:XO,na 

0'1' BemttlilHbl K03¢9tl.l,lleHTa r;ell,llpKy iISll.l,llll 

/lOx
( z. ) 

( 2 ) 

IiHX c e~ 1} sa r. n e ~Ia };H 3 il p O a aH H blX n pe)ln pUSlTHlIX IlnIl Henor:pe.nnTBeH­

HO lia T3ll : 
- r:Bf.3blll ai!ae cepu e npouecre l'.'lUU'allHlI 'l'OnnIlBa. 

t • % I K O H l\C H TP el\l1~ 
KIlCJlOpop.a. 

I' ~. % 
1. _ _. . ~~~. __ 

Ilepaoe uanpas aeaae 06bitJHO n plI MeHlleT r.ll n nl1 06eceepIIBaroIlI 

Ma3y! a , !( OTOpf.;!1 nC U:Jepr D eT~R npa STOM KaTanUTlItteCKof! ranpocdpa­
60me n pl! TeM:JepuTy{:€ 633-6 93 K II ,n llll neHlI ll .10,0 -15 ,0 :.mil.. B xa­
tleClT 3e xara na a ar opa i Clllonb3YlGT cynbtPl.Il bl l<o6 anbT ll. , HIIKe nF., MO­

., 
o 
6 

II 

20 ,9 

20 .3 

19,7 

i, 0 

9 

24 
JUl6,ueHu , 'HllH e r:c liHhle aa OKCHnoanI01AIUlv.eB YJO OI"Ji OllY. Ha nosepxao­ 14 19, 0 40 
(L,I KaT liTdi 3aTo pa npoacx onar 8 3aJlMOn e fi l1TilHe sonopona Il cepa ~ 

06 P a3 0 E aH l~e M oepoa ouopona, !(OTOpbln OT.neiIll eTC'Jl 0 '1' scnopoae II Y'I'II­

nH31lpy eTrJl U Bll n e c e p o c o.n e~ru4ero pac TBo pa. ~CTOn ce phl 
~\ 
~) 

18 

22 

18,7 

18,? 

52 

09 
(pllc. 3. 2 ) • 25 18.4 i 00 

CTollMonTb 06 e r.r.e peHHor o M83YT8 BO MHorOM o n p e ~ ~ iI1I e T rJl CTOK­

MCCT p ~ B cn opOna . n poAo ~Ten b H o cT b D aRTlIBHOr o ~e RnTB H lI KaTanH­

aaropa, CI'I!)i(eHIH;l l.\eH aa It\Il ,!lKOe TOll JlllB O He C!TI1MJ'J1H pyeT pasDIl Tue 

3TOI'O onocoea, : Ta6mll~a 9 
ils Be nT HbJ paanavsue aUpl1£lHTbI 06 e nCepliB llHHR TOI'nIlU. 

Bropoe aanpaaneune I"JilllKeHllll Bl>I6 pOCOB 3BJOm\laell'C!1l s HOBOA 

TexHon orl1ll C'N'KaI'llH llli }im.!lK or o II rsepnor o ronsaaa, 8. tlar.TtibCT}{, 11 

KI'InmueM cnoe TSe pJ1.HX ' laClTHl.\ ( Ca.co-, r coo ) . 8 KOTOpblR nor ~­

Iihl n Oil e pxHoCTIl HaI' pe3a KOTnoarperaTa (plle.3.3). 
Xmolil 3 1.t npoueoca 3aK JlIOtlaeT r'Il 8 TOMr tlTO B TO!1KE' npOHCXO,l1HT 

CHilaeHHe B/llXO,lt& POx npH ,naYXCTS/UlAHOU l2lHraHHH 

----"---f --- .-­-­ -.­- - - . --~-----­ -----
~g:~CT&T KoH1t~_~P8l1Jl.lI_ . NO!-!-.r:~&A. 

• HOPIBJIbH!IIll ~B yXr. T a.nHnti O e illg;;%
pe1Ul1d C'JlCI!"lUfI{e 

.._, .._-- - - ----­ - -­ .-_._ - - - _. _-­_ . 

'II 

Te pt.:H'leCK!IF ,nli c r:OI-\lIa1.lllll 113Be C)TH$lKa II OKIICJlHTenbHO-80Clm'allOBII­

Te JlbHaIl peaxuan : 
Co-C03 - C~ .. Co-O 

't Co-O 4-tt S - j Co-S -to Cu.SOy 

i:so a l Mop,eRcTBlle ' Ca. S l! Ca-SOv B pereaeparope n p" T .. 1373 K 
n pilBOilHT !( 06P03 0BaHllJO KOH~eH'1'plipOBaHHOrO SOl' : 

j C",SO, -+ eo.S -If S01 -+ Ii Co.O 

OKClil]l. KllJlbll,llll B038 pall1aeTCSl B TOOKY, a nOTOK raaos , con e pl!I.8Ulld l 

S02 00%06. ). y ,uOBneTBOp1leT T -e6 0B8Hi111t.l K mtlpbD AM n pOIl3B O,Il­

er e a Ce [JHOn KlIl'!JI OTl>I II n e phi. Peamt3ai.tHIl cnoc oea B03MolKHa HB 

ClTp ORlIUIXl'Jl n pe n npaar asx Il e6 J111311 KOM611HaToe n o n poa ason er sy 

ce p w ;J KlI ClJlOTbi. 
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t - ~ cni(8 ; 2" - 3KcHoMan3ep ; 3 ~ B03,IIYXQno)J,o~peB8.TeJlb ; 
4--':~o c oc-

2 

PHc. 3. 2. n pWll.\Hna aJIbHOJi 'l'exHO:IOI'l l l4eClKa.q exeaa nonyqeHlf fl Ha HIl3 
KOTeJIbijor O TOnJ!lfBa H3 r.epHll r.rol1 Heifn'H c n OH:flll:eHHh!M cO,lIe~BHH e lol 
ne p~: I - Tm<e Jl~ 4!PaKlJW1 Hecrrlf ; 2 - B0,l10pO,ll.,i, 3 - TenJIoo6a.teH- ' 
tiil1q 4 - l1~ llb; ~ - peaKTop: 6 - OXJlll,lllf'I'9 J1b ; Of ,a - cenaparcpa 
D0,l10P0)18; 9 - alSr:o p6e p oepoaonopona ; 10 - OTI'OHH8Jl KOJlOtlij8; . 
II - I'83 00d pa3 Hoe TonJw.BO U1!Ji BHJ-"1'peHHs ro nOTpe d JlEltfHSli 12 - Ko­
'l'91JbHoe 'l'On JIJIBO r. nOHHlSeHHl>:/A c:o,ll.ep:ilBtlHeu oepa . 
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~---------­

I 
B03t.;OiiUibl II ,npyrlle cnoc06bl ( pll c . 3 . 4 ) cOKpaweHllll Bbl6poCOB 

SOl l llaliplll4ep. "0 c:locoGy LI FA C K .np. 

IipHHWWIl 8JIbHO MO;lO-rO pa nCMOT pC'l'b . v.r.xO)l1l 113 MexaHll3M8 odpa­

30DllIi1Ul. cn occes flOlt pameHilfl Bhl6p oCOB B aTMoc4Jepy cepoaonopone , 

~opManb.nerH~a. MOHOOKrM~a yrnepo,na II T. ,n. 

3.2. COKpamcHIle B ~6ponoD B nHTenHoM npOIl3BO~tlTBe 

COKp8llleIDIe BbCC OAa 3D.rpR3Hllll1!lHX Beutetl'l'B MOlIteT 6b1Tb ~O 'l '1'Hr­

HyT O nyTeM perj'Jlllp013aHHp. TeXHOJlOrl1t.1eCKIlX !IJmtTOpOB ~aHHoro npo­

H3Bo,nCTBeHHoro npo ~ecca . Tax. Hanpl1 Mep. YMeHbweHlle Bbl6potlO B 

B30e!lieH HIXX Belli eCTB npx 3ar py~m e MaTepllUJIOEI Il netl b MCllteT 6blTb 

,Il0CTlu 'Hy 'ro aa Ct.leT npeJ1Dnpl1Te nbHoro 11 3BnetleHlI~ 113 HKX I: een , 

lieM6TaJiJlHtl etlKilX QaC'r'llll 11 MeT8 J1 J1 0B. He cO}tep7i(aIlIHX z eaeaa. Cne­

,Ilye T npa 3TOIA T8I'm e Y'l'ATbJ!l 8Tb , tlTO . B!olCSpOtlbl. 06pa3yK11ll1erJl 

Btl lle,nCTBlle nepBoll s::..r pY3KH s cerna MElHb W<l . q(:M npa nocnenymax , 

,TaK. KW\ ,IlliO nelll1 eu e .He,nOClre.'l'Oti HO aar- per o , 

OCHOBHblM MepOnpl1Si THeM. 06er.n ellHB8XIlIlJ'lM COKp8llleHlIe Bb:CS POllOS 

n~l nllTellHbIX one paw!RX. fl Bnfle~r~ n pll NeHeHHe OT llac~~x yCT­

' pOACTD ·8 KOMnr.eKTe II nblne ra3 0 0~H CTH ~~ o6opy,nonaHlleu. THnOBaR
 

exeM & OQl1CTKII S bl~ POCOB ·DKnnQUeT c ~6 op r a30B ~epe3 K P ~ n eti ll .
 

e ytieTOM S ~COKOR Te~nepaTYP ~ OTXO~ r830B K HHU ~06&DJIR~T
 

Boa,nyx ( IC(j%-~ ' 1l36blTOlC) e t\ eilb3) 'l'epMIl'QeCKoro nOlKHrEllill ll ('.0:
 
. ,Il1lJl OClymc llTlJlIe t tv.fi · peOlm,Il l1. OKllllJt6HHll CO ,nOmoaT01JHO nOAne pllCI1SB'I'b 

.. 30 Hy n~c OK oR TeMne pATy pbl B Te qelill e .0 . 25+0,5 c. 3aTeN r83bJ 0'lC­

. Jl8l!\,lllllOT B X OJlO;mnbHHKe IlnH npor!'l'bIM p836ll!lneHlleM xonOAHhlM r.03­

~'X014 V. H l paIl 1lJlBl'l' B aneK'I' po¢llnb'l'p lim! PYKaBllhlR <PtJlbTp. 

3 . ~ . COKpameHMe Bhl6pu COB N~ npll nlla3MellliOA pe3Ke 

MeT!lJlnOB ' 

COK paT~ Tb BLlXO,n /VOA npH nJla3 weHHoll pesxe I.IeTannOS DOSI.lOllC­

HO nYTE;M yueHbV ,oHjill KOIlI.\eIiTp~1l KIlOJlOpO~a ae noepencraeaa o B 

, soae peaxa, HanPHlJep. nyTe M aaona Il STY 3011Y BO C: C: T~ 'l OS IoI '1'en e ll 

( napos opraHHtler~1lX BemeCTS) H~ nyTelol YNeHbW6HHSl KOHTaKTa 8T­

III,OCWe PHoro B03,nyxa C nn83LleHllOll .nyro&!. 

' CpraH~e~~~e BemeOTBa. S BOAH~He, B nOTOK nn~3M0 06paaYDmero 
raaa, "nor.o6CT,dym BlUIeTIiOIAY ) .:C!HbmeRllIl BP"O,nS - JIO. '1'onbKO 

np;i ~O ,C'I' '.l.T01;H'' ~Onbll': ':. KOlmllsq'1'B8X. tl '1'O HenIJHEU' ·-elAo ,n1lJl n l183 ­

"'3HHOll pc3KH •. 'raJ( KaK "lo-l STOW npoueec CTW.....BHT.CJl. no oymer.T­

ty. lH&norHlIlWM ,i a3 OOO" peaxe , 

~4 ' 

t
 
.' 

IT 

a 
12 
1(' 

1110.3.3. ilpHHU,I1 rM 8J1bHaCf TBXHOJlOr l ! tlc t".Kal! exeaa ClIlHraJUlfl r.e pHv.C­

j or o Ma3y Ta B KH n fime~ ClJloe qaCT Il ~ H3seCTHllK e.: 
_ .np06l1}1.\{a; 2 - GyHKep i1 n~ f1l,Cliro7 0EJleHHOII ~PaKW1M; 3 - TOnOq ­

Hoe y CT pOJ:!CTDO K OTnOar~{) raT a; " - ~e r!r.poB aJlbHWl pellieTKa ; 5 ­
no.naqa Ma3j 'T ll; (j ' - nepe aa saoe yCT poiillTBO; 7 - 6yP_,<ep oT pa6 oTH.B ­
wero H3BeC'l'liRKa; S - ~ re He p i'jT o p; g .- l.\»lO!OH )l1lF. YJia311l1S e.tCiF. 
~reHep H ~03 ah~ oA CaO; ~O - 6en nF.0Bn1lbHafl pe weTKa,per eHe'?Topa;
II _ ra.3hl c , c O,uep:':\[l."iHeu. SOz ; I" - nepe za aaoe YCTpOj:\CTBO per e ­
aeparopa; I ;j - 6y Hj(ep per er.c pllpO!laHHOl1 OKHCH KanbL\HSl. 

'.Jt-:~ ~f 

·~i. :.~ • 

i~ ". 

't · 
:: 

··l ·CI' , 

AI<1tI..llMo......1ll 
.,....,.op---

I\tc.3.4. CoKpamOHH8 BblCS po tl OB 502 no cnoco(ly L I FA C 
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Bonee 3iW'€ r. T }l B Hc:~! enccoc oa r.OKparr:eH}!R Bwco..na NO", $lBlUI­

eTCSi r.Jiceo6 , n pe,ay r.:,IEJ.TpIHl B..\IU;1il nonavy He(5 onbWOI'O KOJl}ltJeCTna 

BOllbl no HapyJ!lHb:M K8HUJlllJ,1 r.net.\IHlJlbHOrO conne (p~c: .3.5) C Il,Ollbll 

C0 3 11aH1I1l BO,lUlHoi1 3all €: Cbl , oTr. olta'OOleli n llB.3MY 0'1' oKpyllt8JIIleI'O B03­

p..yxa. !J~ r.teHeH ll e TSIHI/: c op-e n otiecneuaaaer "Ji~lKe1lHe KOHl.\eH'l'pe-

i.\iI~ No.x B allflll pat.I;l OllPo OM aoanyxe B cpenaeu ,n1U1 NOx - HB 

5t.%, 110 - 50, <:%, 1102 - 59 ,7%. 

'f>Y'"r~.~ U,"EI7.77A 2 

3 
4 

Pac. 3. 5. TIna3MOrpOH AJl1l B03AYWHO- BO.ttRHoV. -n nIl3MeHHOR pe3KIl: 

1 - OJIeKTp0!l; 2 - c onno BHyTpeHHee i 3 - c onllo HapyzHoe '(_oAR­

. Hoe ) ; 4 .- KOlJlyx . . 

.C ll,ennlO .CHl\ l!((3HIl IJ BWC0.lla 113P0301l$l paapa.6oTaHQ '1'exH,OnOrllR
 

nna3 MetlHOR pe3 K!! B Bo.ue.
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4. 1lli.TO.4!:i CtliiCTIJl }\ n.J0l,2:.PiJ..:,;'lli rlw-l'CCOj .U:,;OC<1i£EY 

rl Bar.TOp.mee B ~ewi B n r-o :': ', : !:;JlC HH O '~ T ll n ~;! :: (: ; I P. !'T.' ~.'i " Jle~'lcr::;l e 

MeroAU O tlli CTI\~ II 06e3 3t:c~~ a lJ;y.I: O'!'Y.C.:'': :: !l1X r-asos ; cl 6r.o p6tl"OH­

Hbll:\, a,nc opCiL;UOtlHhl:l , t:<JT&mlTli ti t t'i-:Ol:: !; O::-:;U"O!Vl e , rJr.HI'aHJoI O n nn a­

MeH}!. i{81.tp.OMY 113 y.eTO,llOD r.plc:::,r;;::l Or: ,i(:l't r,E; l-:ii ;,;e H€ .nor.TaTI<1I II 

npexuyurecr aa , xapaxr e px as o6nac': " n ;:::l l.:e!!eHrlR. T e0tJeTlltleCKlIe OC­

HOBb/ u eT0.tt0B H3 JlO;!(eHbJ B j"iC6HOM nor. oelt:;1 " Te0 t:eTlI tjCc:!(l\e O ~H O !lh! 
0.1 " .. " • ox pans OK pj'Jf:ar:me l~ cpem.. ~): P:: i [' ",nwt''Ie ;:::ior o S03.I!.)'X a• 

01 CnH09 L. :~. , I'par-opses .'.. :!. I J:0 :?;U, ,.. 3 . I Ey;;er::uW. T.H•.'iTt! 
l.I,bl'l. Ji.: 1991 , ? 5 c . ) . TIlI:Ol: Le ~:" :. : l: - !l ytlC6 " HKe "OtlH ~TK a H 

pexy ne 111; 1l'! npOUb!wr.CHHbJ( B~: Cr:'O C:O Ii (:Ilj n ;:e.n . B . ·~. ;,, <'.K~II MO Ba 

H. li . d o nbi a . k : J.e r.HaJl c;po:!';,:::,1f' fi HOI:Tb, I~9) . 

HUlKe p ac c:,IOT ;;6Hbl r-eweH;:p. ,,0 r.U H: ;~ pHOV. O'l;l CTKe Ii o6e 39pe:r-:I ­

ll aHl1!O r a30B OT Tv,r:-I. tlme< 3d - o:<t' I1;,OlJ a30Ta, ce pu , a .axxe na­

pOB OpraHHtler.K\iX Be~er.T B . 

4. 1. OGe3BpC;"JIl'aHHe EL;6 ;:o C03 or Qi,r.H;:;'OB a3 0Ta II ceps 

O~Hoam;:, ; __ 11 Hal16 0nee pe.C: :J; ,oC:'i' ;:ar.€ HHb':': :.leT o.no :~ o6e sBpe;,r.){Ba ­

HHll Jlbl.~O B biX r:;" 30 11 :m e t:r € ':'I: t;er.;' lI x Yo :.!€ T&." r.y prll tlel'..Ki1X i1~T O UH IH< OE 

Bb:.tte nellIVI RBnn € TCSl !'&.T3Jil1TH4",r."oe p. Or.JI I'aHIl e. Hau 6 0 Jle e TeXHO" ' ­

rlltlem\ll Y!106H!l:M F.3J'S:€ TCF. 111'.1I0Jib30a<ilil1e MeTOlla npa ClKHr alillll r-a­
3006 pB3110I'O TOnJlll aa; B 3T0l.1 r.nytlae 'leT He06xOllll 1I. O~T l1 B nplI,:etie ­

HHIl ,nOc;OJIH}!TCJlbHOr. au e pr az , 06 O:'lHO Tpe6YJO'.lieACIi ,aJlR c;O C1 !!e ;::,:SHIIP. 

TeMne~ aTY~~ ~O~~raH~R E [~e~en ~{ 573-C23 K• 
06 e3Epell\ll BaJJlle NOx n ~e ,llYC: l.1aT pH B aeT IlX .lTaml'III 'wr.K oe BOC­

CTaJiODJlOHl1e n O ane uear apnor-o a30T fI B n pll cyrc TBll 1i aW.lHaKa: 

- 4 NO+ 4 iiH) ... 01 -4 N1 of"6 H~O 

6 N0
1 

+ 8 NH) -?N1 + I 2 H
20 

B xav ecr ee xar ana aeropa npi11.18 HF.:GT l18JIJIa,Ill1eBblll ( u- 3 , TI-4) . a 

T~e neHT <iOKCllnBaH a,nll e ll b:ll. 3i;:¢e ~:T lIllHOC T b 06e3i! pe" .v.o aHll F. coc ­

TaBM eT '80- 90% \I .f10CTII I'aeTCJl np'- MonbliOM COOTHOmCHlI i1 N0x!,'o'Hl 
nOpR,nKa 1 , 0 B .lllIa.r.a3 0He revneper yp 310-4 00 °c. n p IHI.!';ili<la.1bHap. 

exeaa YCTaHOi3KII 06e3B ;:e~5 aH lI l1 NOx npH Be,neHa lia p'l r. . 4 .1. 
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OIl......HM ... oA 1'0\ t 

J~ 
CIllOmb\\i nQP 110 OlSl."~ 
~O~ lCOl1lQA\I~lt\O~a 

O'lll~" ro!> I If =------'......
 
JOO+lIOO·C
 

-lH~uu 
a ....M\.lQ'( t b4-I 

fHc.4.1. Cxev.a YCTaHOBKH ceeaa pel!:HBeJnlli NO.~ 

iKH.IU<IlA '8MMllaK I1S peeepByapa I ncnaeecs B l'lCmapWrenb 2, 
crsyna raaoo6paa~!>lA aJ,lWjl8lt, Cf,\eDIHBSSlCb C m!':QTh:M B03,nyxOM, no­
oTyoaeT B nOTOR O~llmaeMOro raa8 Qepea connoeoA pacnpeAenllTenb 
3, ~6e C n e q llB anmH n paDHow6pHoe pacnpeAeneH¥B mlMllaKa BCeQeHllll 
ra30BOro- nOTOKa. CIlOTBWR I'8.3oparmpeAeneHHH aa BXOAe B peaxcop 
4 06eCneQHB~ T paaHoMep~ npo~nb pacnpeAeneHllH r.KOPOCTIl ra­
sa nepen cnoeM KaTamlsaTOpa, tlTO 06ermeGllBaeT s<MeKTHBHoe IlC­
nOnbS OBaHHe nocne~ero cpR 'CpaBHHTenbHO ManOM rll,llpaBnIltler.KO 
conpOTIlBJleHHIl n01l KaTa.mlaaTopa. PeaKTOp lIMeeT o6b1tlHo nplUlo­
y{'onbHoe CeQeHlle H OOA6pl1HT .asa HJIIl 601lee enos Ka~ .JIH38TOpa, 
we~ KOTOP~MH npH He06xo~OCTK pacnonaraDT' napOCTpyAH!>l6 a03­
'p.yx,ojsTJ1f." 5 .,l1IU1 y,naneHHl!' mlJIIl 1t 1Ie'l'ytlea 30JW r. noaepxHOC'1'1I Ka­
TtvWSIl'1'Opa. " - ' , ' 

, TIt.l OlUSC.rK8 Jl.IAIOB!lIX rasoD :rae, pa60'1'S' :19 11 wa raao06pa3HoW 
'rbmwa6, '1'aKJIe, yc-rfU".JlK1l pac'noPrBll'l' 06YllHO n~p..Jt B03~,:,<on0,l10-

.' a. 

3~1 

rpeaRTetIeM. B ~m.'tIae it.a l'l.'!UH'llJiUli '1'aep,noro r onnaa a, HeoCSx0lU1M8 

npenr-~pHTeJlbHaJl OtIUl'lty.a rraadB O'r nolnll, KOTopan I'lnor:06cTBye'1' 
O1:naJK,trewU1 rMOll U Heo6xo,!lMI.IOrlTH ncnropacrc If X H8l'peBU no TeM­

Nepa1'~pbl llnJlafraH;IS! rtpH~ :IlM e M OI'O KaT9.JU13UTopa ,llO;roAr aHIlSi . 
~~~"BHO~T b D Oet.~aH03 neHH Si NOx 3aB lll'lll t 0'1' y~enbH OI'O 

paexojta 0603Bpe~H !JaeUOl"(5 raaa HU ~ M3 Kli.TR,1MS3Topa ;1 r:OOTHome-
JIM!: PN,/M7. .. npti ~"ileflHt(eh"ll 3TOI' O I'lOOTliOiijf'JIiMlP. awfeKtHBHOC'rb 

f)Qi'MlffioBJr{lliHll 1l0a;:le.(!'l'a&t, O~aH~ , npll 3'1'0:.1 yaamll./ilBaeT('~ n po­

0nO~ .,lI4nt»pE:arUpOEa3:net o Rl.II.lHaK 3 , 

O'f"~"".ic l'o.~ 

,4"1l.s ' 
"on~\4t o ~~" ~l( 

lT~fNI\'i.,i 
L~~ 

g,oMl-

)'Ar!'A ..Z. ex eMa YCTaH 09KK ll6e3'ape~aHHSI !lOx SOxH 

MS! O;tWJsp e:.leHHOr'O Y}1l1Jlanut ~ O'ttO;JtlllllIr.< TOnOtlHbIX r aaoa 

IIQjf If ~~. l.loAAo K(!n~ iI'D'~an yt!'fBitOflI<y, ~ella KOTOpo A n pslB9­

,lXeiia aa ~A ..2.. 10ll6tm~a: r'~, ~!'\~«t-.A' rlitf l'.lIGII'aHHlf yt'JUI, 

I'lMne ~~ 1 " &~~t! oYil6&areM Z (!, 1'e5llJeplWYP.oll 473+5I 3 K 



nocrynaer B PYKeJJliNn ¢I1J:hTP 5. XOJiOID\nbHI1I\ 4 npe.llHa3Hatlell AM 

.nOnOm~i'lTeJlbIlOr O OYnlll!l;leHllii 1't:33. 1\01'1-« T~Mne p (j.Ty pa er a rrcnne 
Boa~ono.nor~OD UTer~ B~W~ ~I3 I~. O~TaTOqHaR Ko~eHTp~p. n~nM 

B raae [Jonne ¢"~b Tpn - h8 60 n0~ 5 M r/HM ~ . nocJle ~nbTpa OqHmn­

eMblll 1'8.3 116.1'pt;2UeTt:s; 0 Te nr. o c6~:tlHH'lKe -t:eKY[JepaTope 6 IIO TElI>1 ne ­

paTypr:.: nopanxs $ 5 'r. OTY.O,USU!:J.I l.1 PO-30M rronne KOHBepTOpa ? »l.1eCb 

BJaWlaK - I:J 03ilJ'Y. llB 0:ti'l ,:,r:r. !J Oq;H:IUeJl.a,11l r-aa nepen peaxrcpoa 8 , B 

KOTOFoM I/Ox B O ~ CT l.U la !l Jl l1 t,, :v:'r.i'. ;: o Cl30Tll . llenpop6a.t'I1POBWlGM ll 

lllAMIHlK nropaer lJ s ouse [J1'O ~'~ 7 r. o(j ;Ja3 0llafiileM 8.30'1'" . OTXO.nrnulle1 
I'M nepen nocTynr.eHl1er.1 iJ KOHL er-TOp 7 J10nOJlfl WrallbHO nonorpeee­

eTC'.Il n i'lCnOJlb:l O<Jllli}l 'll,\ TOm,,\ 9 1\0 T€: Mn e paTY PI:l @3"{;93 K. B KOH­

aeprope ~Jl~ono 95% S01! Ol<Hnll F.O?0.R B TpHOKflV.)1 eeps (SO) ) j 

npa 3'1'01.1 T~)j(C OKII C'.JlIl e TCfI 6k l-.:-: .:J( 11 o praHl~qe C'J( ll e KOMnOHbri Tbl ra­

aa. fiP0)10~HTanbHor.Tb pe 6 0 T ~ KaTaJJI13~TOPOB - OKono 7000 q . 

Ilocne IWHB"pTOpU r'8.3 OXll8iK,lJ.&e T ('.$l n 'i'C;-;n006MeHffime-peKy nepaTo­
pe 6, aarpeaan r-aa , nOf1TYli anuH lf D PC8l<TOP ,ll1lSl 06eae pell'::{jaJ-U111 

. NOx ,npl1 STOM SO) n lAP oJlH3yeTCSI D cepHyll KllcnoTy . ,1J,anee 
1'8.3 ].l.OnOmlli'I'eJlbIiO OXna1f\,D.UOTf1S; uo 3731( B' .6anrne 3 • B Kc-:" opoA 

' c e pHM Kl1nnOTa KOH)1p.HCKpye'l'('JI 11 JiDHueHTplIpyeTrJl aa BHYT peHHeA
 

noae pxHoCTI1 nTeK1IP.HHbllC , Tro'tS . oxna'K,. , l eMblX nHapYJCII aTMoC'.q,epHbl
 

B03~OM. li arpegaelAbllol npll 3TOll, no 463 K. BOJlblllBSl tlallTb STOI'D
 

B03~a Hanpaa1lSleTr.11 tiepea 13 oa.nyx ono.IIOr peBaTe nb 2.aa t'.lI(;1I'8.HIle
 

To nMaa, ,llpyrllJ! t.l a~Tb OTBO)1HTt'.$l aa .ClrlemeHl1e n OtnlmeHHbllol . 'asON
 

.. Jl,1ISI nJ-Ufl!teHHll er o TOtIKl1 pees, CepH!lJI KI10nOTa, oTtSHpaelolllJl aa 6am­
Hii 3, HMoeT KOH~C~TP8Ul1 ~ OKo no 97%. ~KTUBH OC T b 06e3BpeMHBB­
HHll. raee, 0'1' . NOx no 3TOll cx eze nOC'rall}[llOT 9B,i. 

)j,nsr O\IMC'rKIi ,llbiMOBblX r' a:JOB 01.' SOz HWllSoJIe e pannpOCTpaH8H 

H3BeCTKOBblA,(U38e~HflK 08~) ·MeTO)1, o r~OB Y KOToporo cor.TaBnll ~T 

cne,l1YlOUll1e pe.aKLI,\lU I 

.' soi ~ sof 
sO;: toH20 .;;: H1 SO) 
Cal) 't H20 ~ Ca.(OH}2 

CC1.(,OH],z-tH'lSO,-Co. ro~~2140 

. CoS (% -t-1kOt'- Ca,SO. 

. C4."wa YO"' ~'1OBIUI, palSMaDlleR ·no MOary . ..J'r0P3. npuBe,neHB Ha 
.~c .4 ..3. K8K .Ji,l1HO ,l". ~ .... · ').nC~8B "'eHlfhlX pe8J(~J1 Ii ~eNU , I rop. 

,~~tJlOa."OIKHOt!~h ' JIO~ , .:~b il J(~C~~ ; PHe" doro npoJlYK'l'a ' . 
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,I1oCTaTOllIiO ifalleCfll<JHHI:IR Ii ClOJll>13,)'lt11UtAClR nnpoeou rune, Peaml3s­

Q)lR ClTWlIt OlClfnJteH~ln cynl>~"'ll Ksnbt:,Hp. ,II0r:Tltt'aeT('J! CIyTC,J l10,l1atlH 

Doe~a It ,II06neOK uafll~3aTOp~; B OTcYTn ~B~K lC aTanK3STopa ClTe­

DeHb olCllC":nemm nYllb1111"li /UlnbLijlil MCTasnReT B r.pe,nHCM I? ,6%: 
*KTHBIiOCl'l'b OUnn'1'KII PMOS 0'1' SOr - a7,6%. 

8 Ii SCTOp.wee apeMf, nne Oon~wec B/iHMaHKe npKSnClCae'l' nonycyxoA 
IlBBeClTW!ICOBl>llt onol\06 OllHtl'l'KIi r aaoa 0'1' so] , n0313 0nll D1Ul A nony­

~axl> KOHeuH~A ,ClPOAYICT 0 B"~e n~n». 

4.2.	 06~3Bpe~BnHue B~HTHnRLijlOHH~ B~6pOClO B 0'1' napos 
OprLUilft.lCIlKjQC newl!"!Tll 

B Tex, cnYll!lJlX, /U;lrjl6 It lIe H'l'l1nllUKOHHhlX Bhl6p on8X nO,lle· "'Ul'l'('.Jl 

O~OTHnH~e 3arpnaHR ~e pemen~~a, nnoxo panTBOpKMwe B B0.ne , r:
3XOHl\eHTPaIIJlR/I.» He MaHee 1,5-2,0 r/M , OtlHr.Tha me MOltte'!' 6bl'l' !:> 

ocymeCl'l'BneHa Il,D.nop64HOHH/lIM M eTO~OM, npej:tyr. ;AsTPHBamIKM pexynepa­
~ID ynoBneHHhlX lIemeClTll. nOAPO~HO ~ TO'l' MeTO~ H3n~eH B y~e6HHKe 
"OttKOTKa li peKynepa.r..u11l npOMbllUnetlHbIX DI:l6potlOB". DPJ1MCPOM TaY.1lX 
B~dpotlOB Mo~eT ~~Tb aOnH pa4» OHH~A UOB~yX, 3arpP.3 HeHH~~ nap~~~
 
COnbBeHTa linH 6eH3HHa. yanT~o nHpliTa. TOJlyona Ii ~p.
 

13 60 l/ blllHtlCT138 cnyuaea c.clU1 pat"oHHbrll S03A:iX SBJ'PJl3tieH ClMe­


Cbl> Sfl, CYllleo :rlleHHO pa3JU1l/aJX!IliXCJl no ClBOIlO'l'IH1M Ii' "OJ!O pllfWWiXtUf
 

B D"J6pocBJt II HeCSOnlJll/Ilx KOHl\eH'l'pawIRX. ~ l1X oCle ll B pe lilH ll~1l1l
 
.n pHMOHIl I>T Me,'O,ll. l<aTamlTHl.I60lfOrO ,ll.OlKlfratlnll linH ClJtClOpCl 4H OffifO ~ 

,' K8Tamlr Htl ecmll A MeTO,ll.. 

1'ImOBaF. '.l'8XHonot'HtleMaR o,ce"m KaTannTHtJeOKoro Jl~t'IUlV. ~ 
y rn eBO,ll.opO~OB "pHBeJleHS Ha PHo.4.4. B~Clpon~. nO~T ynaDUije Jia y~_ 

. TllH!JBKy I nOJlaVm,Sl Beh'l'IiJll'-OpOIA I tiepea orennoo6M8liHHK-nO,IlOrpeua­

:-enb 2 B peaxeop 3, rlle npOliCTXO,llHT Ka'l'LViHTHtie Cll<oe OI(Hr.neHHe sr­

neBoJ10p O.n0B• -HoMHHanb/WJl liatlaJIbHaR 'l'e,.mepaTypa nnn KIl'l'aJlHtH1Topa
 
UpH oKHcnemlli apOMaTHl/e('~1lX yrneBO,ll.0p0,ll.on Ii par.Tllopy,'l'eneR n8KO­

1tpacOq~ rroKpblTlin OQCTfUlJlJl8T 523+573 K, a JVltI ilJl l14Ja'l'Hqe~!OI I
 

yrJleBO,llOpo,nOB .- 4?3-~3 K » Maliee . npli Heo6xo;m"!OO'1'H DblClpOOIll
 

.nonOIlHJ1T~nb» o nOj:torpeB8Jl'1'M AO B'l'mc '1'eUnepaTyp g 1<&.Iepo I'!r opl1­

'Iijlll 5 ~ H<!nonb30Il8HHeW Ten,," OT CllItHrlUlHn 'l'OnJIHDa; O,l1Ht!J<o fiPH
 
K Ciiu1eIIT p8l.l,lUl~ JI eBo,llopo,ll.OU ' D', nw!SpooClX 2 rlH'tJ.3. I! lionee (D 0JUlHI1 ­

1\81,CH) ' YCTaHO. .'a HBJl1le'l'CR fUl'l'C "e~ on H ' He 'l'pe6yeT AOnOJlHH­

'l'e~ bHOro 'l'eD~a ~K~BHOC'l'b ,OKHOnOHHR ~neB o)l.0poAOB B P0aK'l'O­

p9 uOJte~ MC'l'llr~ b 9f>.t.~ ; OP O~'rawH OllHCneHHJl IIDJUlIl'1'CIl C02 .
 

O. B pb~~'l' a1' ~ . peE!K4lj! OKlICneHHIl" BI 'OJUle\ 'CJl Tenno Ii nOB..wr. ' 

,l. ' 

OI4"W*M."'"1'01 

I. 

a'1"·c 

.~, 

e 311Ol'C1_.l\/IIQ 
Z6C'1.01/1	 

"'.n~,,"o 
l, ••r../..",' 

!>o~'II.-

Pile.4.4. Cxewa KaT8JIH'1'U~er. K o r o iJ,omlra."uul yPJteB0.nOPO.nOIl 

I 

.J	 

.: 
--~-~ . ~ 

I 
I 
I 

C'cnlllCl 0'1"':111." 

I
 

Toftlll&&o '
 +I 
If>o:...,,,.. ,I 

~ 
I ,I ·

1 . , .. 
I .. .
L.__~:"__

PHo.4.5. Cxe~a nel'!'l'auKOHapHor o Ka'1' 8JlH TH~ nK O r o ACIH; 8HaR. 
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eTCp. T e M r. e~&Typa OTXO~n~X ~3 peaKTOpa ra30Il . 3HaGeH~ e . TeMr.e­

P !iTYP~J .3 Ull '!!: ;: ! 0 '1' rJr,'1;:;0,nbl II KOHt.\6HTpar.1l111 yrnea o.UOp0 ll.OIl Brase .
 

AJIl1Q8THGe CKUC Yo a pO ~,'&T Xtle ('.K H e y r ne n 0}10pOn bl flalOT n pll p Ull!e~ e
 

TeM r. e p8TY P~ OKono 20 ~0~O H&. I r/H~3 , C TIH PT~ H cnO~H~e ~ ~w ­

OKono 1 ;:'.;.2 [; 0 h a I r / Hl I3 .
 

C6es:J pe :?cii Hbofl r 83. Bb::<O.ll " illil ll 113 peaxro pa S. r; pOXOnl-I T Ten­

}l OOCl.;CHHZK :2 . nonor-peaea r-aa , n o r.Ty n UlC1J1Hi'. Ha 0 6e3BperolBaHl1e , H 

SaTe I.', H,wp::.AJJReTr.F. H& .n anb He r.:ile e nepen Bbj6pOCOM B aT" OCq:epy ox­
J\aE.ue lH1e II T e[l no 06t.~eH HlH( e 4 C p el:yn e paD,l1 e l1 r enna, 

ilnbT e pEaT I(!l llbJi,l B r.p l-1aHTOM P8 c Ql,:DTpeH Ho ll TeXHo n orHH SiBnBe,TM 

cnocoo , r.pe)ly r.!!.aT p YoB ~trA::il }l 11r.1I0nb30BaPMe peretle pa THBHoro r erorc­
06r.:e Ha nzn HD.Ppe!l 8HI1" o tj l l l!lae MOr O raaa ,no Te MnepaTypbl KaT8JlH3 a ­

Topa , GTe n 0 3B o nfl eT OO B ~CIl Tb 3¢~eKTy.BHOCT b HcnOnb3 0BaHl1~ ~enAa 

110 9ff/o no npaIlHerw.!O Co ?O- ?'Jf, }1M pe Ry n e p aTIIBHbIX Te nlloo6I,leHHHKoB 

B cxeue , n pl1BeileHHofl H8. pH c.4. 4 . fiPllHIUW HaJIbHaJI cxeaa 3'1'oro Ba.. 

pl1aHTa npaaenena aa plic A . 5 . Y CTEJJ.IOBfC a llKmotlaeT pe81\TOP C Jlaywt 

(H illi O.Il rM M) CnOJItl,H H8.Ca}1K>f H paCnOltOlK.€ HHOlt loleli",IIY ~MH TOrncOlt . 

B eHT Il ~qTOp . u 3 a n opHWe Kn&n aHY ~ y n paB neHHF. naH~e HHeu ~a3o­

BMX n OTOfC OB. H ac~1l COCT onT 113 KaTaJ\HS aT Opa H l1H8 p'I'Hor o MaTe­

pv.ana c B blCOI(Q~ Te01l0eMKOCTb JO . TIp! ~ J.60T8 YC'1'BJlOBKll n OnQliteHHe
 

Kna n aHOB ne pHO,llYltle CKII " 3MeHll l~T K 8Z}ll>Ie 3-C WIIH., 06ecne~B8Jl
 
o poxo~e~e OQHmaeMoro r a.3a .qepes ~~OH Han~H no n e pe MeHHO nM60 

HHCXOp,fl1llil M, 1lli60 BoexoilSill!l1M nOTOltOI&. 

.f\py l'HM aap"BJlTOII. T8XH01l0I'llll , n pKBe,lleHHOR He. ptlc .4 . 4. 1l1l 1lS!'" 

. erCH a.ucop6LJ;llOHHO-oKHCJIl1TeJl blilJg enocco , Cl~OCT b soeoper o s a ­

KnlOtl ~eTr~. q ~CO p 6~H opraHHQe CKKX BemeCTB Ha aKTHBHOM yrna , 

. ,ne cop6~111 llX npo.nyK'1'~ r~r8HHH TOnnHBHOr O r aaa If ilanbHeRwew 

~aTinHTllqe r~ ow 06e39peMHB8HHH . 

B Hac'1'~e e BpeMSl nonyqae'1' pacn p OerpaHeHHe ~co p6UK OHHO­
KaT~·T l1 tle CKHg MeTOil. Corn~iO &T G~Y w~~ noraomeHHe 3B ocy­

,	 DZeC~B JU1e'rCII He. ~cop6eJtt'ax-Ka'1'8.1IIlIaM'opax , pereHeptpyeMJ:4 e npo­

TeKaHIi~ · pe81UUm I'JI)'CSOKor o · OKISCJleHilJI II !OOM lie annapa~e B PSS­
-_ . . 
' HLlXaspo~8IOl"eCKHX H '1'e~nepe.'rYpHLIX pelKHWax. 

' . . . T epwH1Ie·CKHg WB'l'O,lt 06eSBpexHB 8HIUJ BeHnlJUl1UlOHHYlC BWC5pOCOB O'f 

llaPOll :yr: · ~ o.n0i0,ltOB n~e lUle:: C.Il '1'OJlbKO .rtJl!! H~O ]lb ll!tX o6I,e~o ll { a 
Jle ~ 10000 If I,,) e ltOHl.tflHTpam, eIt as He MtUlee ~ r/,},;' ,111lJl 

"' l1e 39 p • .alB8HHJI .HJt8KQlCO~lIfPOBeHH!IIX B!t1lS r. , .~OIS WMOl1 He HlIICO,l1Jl'. 

n paxuqecKOrOl1pilloleHeriilll . . 

4~ 

5. YTYJJ.13Al.\i-1Ji ~TO?i;l.fru.x ~J\Ti:.i7'JJ .Co 

lion :liTHP..H 3 G.Wlev. OTXOI!OB nOH111.:a.'JT KOI.:.. .ne i' Clij -:<:; I!X " ~ :J e pa.t50'I' ­

Roy C l..\enb .) r; 0 " :" t!0rw.r; fl iJOl,iEJlJle liHOn 111,:1 ? py r o i. rjpa ,::.~;!c.i>I : I. YTli illl ­

3~ TeCHO csaaaaa C'. p~o :,a;: b H lo::4 II cno .1b3 CBa.'i l1ell (; P :"O.I! Hb1X 

pec y pc o s . 

YcoealHoe l'e:JeHHe Bon f: OCOB y T;l 1l11 3 ll:'lH1 r. ,; ,!J O!l Vo T K TO:.:Y, GTO 

BSe.\leH r.OHr,TI1" " O':'X O,1lbJ ;; P0Jo1350J.r .T3 a " n 0 3lil. 1W eT Conee n pm311 ll b ­

Hoe - "BTOPII ~'H Oc C~! ;':'be " . "aT Ot:¥l t!lj~:e MaTe p! E.:.;; ~ : " (3;..), C5J'i3aHH Oe 

He TonbKO n OCH03Hb!M np0l139 0nCTB O ~.I, HO II C ri! c"e :I- ~~_ .il1 per eae pa­
~H. pexyne pauaa H OtlHCTKYo r; p O~ lWjJ ne};: !~ BEt5p or OB . 

l.1e r .,~ j "I' lI m13 a:.Di1l OrHOBatib! sa q,il3I1KO-XI1:,1I1t16CK,!X ~l(:r. J!e;"B a­

HHSlX ('.BOn e' I H CTpy XTypb: a.; (OTXO!'.OJ3), ~ 03 ';OJ!1l?'J.;;;1X o rJpe,neJllITb 

npHHL.\IInll8.JIbHYlO B03MOilllOCTb IlX HCr.O.1b30 BaaIR ;) TOI!. II,,;! lIHO M npo­
H3Bo,r.CTBe. 

Bw60p OnTlIy.anbHO~O HanpaaJleHHR Hnnonb30~ ~~ P. B~ B u enoy 

JlJUI O.'1'ileJlbH~ lIX COCTasr."lJu:mc nBR 3 aH C lIr.cr.e ,llo5 aHll e ~.1 (t1Cnh.'TaHH­

eu), CTllil.::« i'TH3 u:u1en , Pa!J,IIOH:lJ!bHOfi 1, .1anr.If ~'I K <q-: 6 r. II :..:Cl!,Kll pOBKOf:!. 

iJ;lI! fj PaKTH tl(; CHO~O W:[lOnb30DaHtlP. d:,; H6 06x o,!UIYoo onpep.e T.lol Tb re 
ero rulO'!CTBa (H rM O,!lHO 1013 hlf''{. I'lIalJHoe), 0 ':" Y. OTOP,OC 3 8BII CII T yc­

nex ero tiplil,:e/leHIlF.. "Tli CBOl1CTBa ,no r'::~liCl PClCCME.Tp;I Ea TbCR a Tee ­

HOn CBr,3H r.npyry.MH CBoP.CTBa. ~ , a T a,<~e oCi!,ell,ou (~Iac rwn ) a.; if 

nO'l'pe6HOGTbl1 IJ HeM lleK cspsesoa Mar e pll a.71e Ii TOBapHOM nponyxre , 
npaSy..1lbHbiV, BbJ60p xapaxrepsoro ~.BO~CTSe., a 3aTel.: onpenexe sn e na­
p aw.eT pOB , Bb!Pa.'ltB.lCi!iilX HHTeHcy,BlIOCTb n pORBJleHHR ero , '1'[- 1y;:rr 3Ha­

HH P. n p14pop.bl nanaorc &: . Cnor.06HOCTb ~.; y1;a CO- 'l OSF..':' b B Il HTe p ecyn­

melol D<;...ilMO.!le i:cTBllH onpenezaeees er e COCT8.'l OW, ~~Hi\ O-XHI6l"e C'.Kll­

MH (,.B0~CT9 ~~H. a CKOpOr.Tb B3aHMO~e ~ CT 9Hp. - KOH~eH r p aml e~ OCHOB­

H~ H COCYTCTayr.mHX KOMnOHeHTOB, yr.n 0 5HRwa cyme c TBOBaHHR au 
(B03~O*HOr.Tb ¢a30Bh1X ne~ey.o,nOB) H n p . ~nH o6beKTHaH Or O nporHO­

!HPOBaHHii 06naCTII DpHMeHemUI B.1 BllllHO y C'l'E.HOllK'1'b lJ3 :ll1MOn l3P.3 b 

Mel!l'J!i XIIMCOCT aBOld, CTpoeHlieM OC'I' OBa ( !lJlJl 'l'B e plU>OC orxonoa) if 

~YHKL.\IIOI'l a.r.bHblX rpynn, pHnOM ~3HK O-XIIMHqe r.KIO[ r.aoP'CTD K ero 81\­

THBHOr.TbD. B n~or.TYX ~r.TeMax .nASI n por H03MpOBaHHH ~OCr aT OqH O 

or paHll tlYo TbClI TaKHWl l<fAIT epHnWl K81\ KOli CTaHTa paBHOBe I"JlR . KOH­

ClTBJi'ra C'J{ OpOr.'l.'H Ii np, i 1J.M ,IDlc ne pt'Ji!llX ~ npH n por H03Hp OB8HIUI Ia 

aKTH BHOCTl1 ®lpOKO licnonb3yD'1' npe~r.T8B neHHe oCS ynen bHOg nOBepx­

HOCTH . O)tHaKO TaKJiX O'l'JleJlb HblX nOK ~ 3a'1'ellei! q aCl!'O HenOCTaTOtlHO 

Opt .nporH03HpOBaHHH CnOlKHb/X ~. Ha Or.HOIlSHKII \IX He~b3J'l npep,911­

,!laTb pa.3Ho06pSSHhle nOKa.3aTe JlH L\e JJeBOr O npOp,yKT8, npe/1YC'.&IO'l'peH­
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~e COOTBeTCTBY~~H ~T aHAapT~. l103T OWY npK npOrH03HpOBaHM 

aK'rHBIjOCTH li:oi B HyJ!QiOI.\ HanpW JleHHH ~e n e C O O(Spa3 H O ltr-nOJlb30BUTb 

KOlolnJle.KCH,b:e K pltTe plUl , Hur.pYo Me p . K03M/lll.ille tiThi OCHOBHOC'l'1I ( Ko) ' 
KatleC'l'lla ( 1\ ). cy,rJlKUTHblA ~ 10 ltYnb ( "'0 ) npll Y'J11JlllllaIJ~Ul J?l,i B 

npOMNmne HHOCTH CT~O nMaTe~lI anOB : 

K - C<t.o.,. #40" (K)O of ~lO) 
, 0 - .;I.!.10! .. s.o, 

((La of .it,o! .. #to
Kit .; $':0 2 T no, 

'.;. SiO
MO-~lioJ 

n~ Ko n onb SOBaHUH ~ ' B K U~eeTBe ChlPb~ ~nn npoIt 3B O~CT Ba Ha­

nOJIHHTeneR onpaB)1aHJlbll.l S!BJUle TCSi n~Il.leHeHHe }UlarpW4M, oTpa~ !U~ 

COOTHOwelUUI 1Ae'/!..PY XHlolI4 ller-KHN CO'CTaBOM II CTpyKory polt, l! JIll K pUTe­

, (lU1 K: 
K " Sn" ti.. 

rp.e It. _ tlIICM ' ~HIU~OHOJIbH I>IX rpynn; 5", - Y)leJlbHlUI ncaepx­

HOC'l'b. ' ' 
: UpIl l4eHeHHe l<OlllUeKCHUX Kpll'l'6 ,*~B ncsacasee npe,l10TDpaTHTb 

nOCT8BKY n OT p e6HTe mD CYpbH (Ha GOHOBe BU), He Bp nn pOH3B0All Mor o 

no CTpyKTYpe H (,.B()RCTIl8U~ a TaKlle o(lna,Jl,amero HelltenUTenb HblMl1 

xap8KTeC!HoTHKaMll. OJUl8KO ,!l)Ula.'l'oro He6lbco,IUUIO, QT06bl KpHTe Pif 

'HloIeJIH ,l10 CTaTOtl HY'Ji lii.nellHOC'1'b· np!! o~e1lKe B!&. t!ms(l on J>lIlHe y .,.leDl 

B STOM O~H~waHKH Nor~ ~~b nonyqeHW npK MCnOJ\b3 0BaHllH ,llAR 'BbI­
BOlla '1'O~O HM HHorO, Kp!TEptlH weT0J10B (lISIlI<IHCllMHtle/',KOro M0,lle.llH­

'POBSJilUI . CyQeMB8Hlioe· 8Ha~eime npH 5'1'0" ·npH'otSpeTaeT . pas p ad 01'I<& 

Ho~a1'iUlOB K8tl80T;Sa, KOTopble 15b1 BKJIIltlaml nOKa.saTe ~ , onpe~eM~ I 
~e BocnlXlM:!IBO,llHMOC'l'b C'.soROTa aM. npa HllyqeHHIi CBoRC'l'B 13M , a I 
'raKZe, }lcnOJlb30BlUlHJI KOppe,~OtlHi.Ix 3111BCHMOOTeR (nsna C'l'pyKTy" 

,pa-ceORcTBo I ' TeXHOnOrKSl-esoAM BO-eTpyK TYpa) HewannBSMHoe 3H&tle­

, ' nplCoftpMae'l' CH cYewa'iHll~ft )18HH1ilC 0 BIA B allAe , npllrO}lHOY 

. 'JUI.ft 'I!'BO,n& B ' (ljil It c08J1lUUole ' H& mon oeaoae KJlacCl4~Ka'fOpa au 
(on0,l10S)'. ' , ' 

j)"'CBH:!I1I 0 Tew , ~o c:ionblllt•. .CTBO SIt n pt' 'l.CT8BiulEli' o06oR ClICl' 

C'l:'py!t 'l'y PL.· !3 Pa8°·')015pa3HJ.i..,i 0ll0RCT1l8l..il, qeJ1C'1006pa.sHO wapl<;il ­

pOB8S'i. , ,1IX nO "'f'eX?I0 JlOI'JUI 06pall.ODJUW! e BKJDN eHHeW B uapKIi POBKY. 
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eLIpt>ll. npt fle pepa6O'l'Ke KO'l'OpOrO o15p8.3yeTC',Jl tlI.i, 'l'eXH01l0rlltl8l".1Co­

ro npc.tecca - liCTOtIHWK8 OlfP8.30B&UlJI &i, CTpyKTypHOOTH, 8J('l'JtBHO­

tTH Ii p.p. 
Ha B ~weO T u e lleHHoro cnb~y eT. IlTO B~~O P iI pa3pa15oTK& cnonoda 

yTJfJIII3<-.:.J;I1l BioI BO "HorON 38BW'.\IT 0'1' e r o TOtlHQlII:HOt:TH. nO'l'pec:iHoc­

1'1\ B HeN, liH~pIoI ar.:H1l 0 KIlIlQr-'l'BeHHo... Ii KOnlltienTBeHHOlA COt:TaBe II 
ero Ha,I1el!JiOOTI1, ,IlIlH H&!X 015 113MeHeHlt H 'n OCTaB a Jli~ B 8aDKt!KloIOC'l'iI O'r 

)'l".J!oBlI A OCHODHOn T~O.llOMlJt (MCTO,IiHKa 06PD.30B8HHJI au) II HeKO"l'o­

pllllC .npyrllX !fIUl TOPOll. 

, fip a.9HJlbHOC'l'b 8 ~:(l opa cnonoCio. YTHJlH3 1lI\K1l TeM Hanc:mle e l 

OJibWe 15b1J10 HnnOJlb3 0BaHO nPH er e o~eHJ( e HII~PMat.lIlH, CJ1e~,. O!'­

We'1'l!Tb . tl TO O!lHa H3 flplllUH l'l p llBHIi 'l'e JlbHO !ie B.b1COKO~ r.-re neHli "!JIlIJI ­

3aJJ,;I1l Q.I a _lHpe 3aK JUltIa.e"tM B OTey TC1'BHiI ~OCT a 'l'O"HOR 1Di4Jopw 
o ~ K ax cBoAcTS8X . 

uPil paapado't'Ke C'.MCTe .. )"l' HJlH38:.1»H B:J B GOJlb~HOTB (. C~8 ' 

CJlep.yeT Il~O,l1H 'l' b 113 Toro, IlTO tW ilJlH npo)1YKt' e r o o6paecmai 110.­
~eH npe,nCTaBnRTb eoGoR cwpbe BOn W8Tcpwan AAR H3BeCTHoI ~.o­

nlll It, ' en e,IJ.OS&1'en bHO, ~'J10Bne'1'BopllTb r.o~se1'C'rDYJJllH" 'l' pet<'l!l 

npe,!ttJtli nRelo:blY M oll TeXHoxorHeR K B.lI KaJ<. l""'pbeaowy llaoreplCu,. 
K8.K )106aBKe ·B CblpbeBytl mllltTy . 3'1'0 t/;l ' B Koel! lJ.epe He W('.!C 

BO!WOXHOr.TH paspa60TKH HOBWX ,exHonorHA C yqeTow r.ne~~ 
COCT8B 8 H enoAOTB &I. 

Iip~ o~eKTKBHO/.l B~O pe TelrHOJlOrHH yrliJIMSaQHl( Bl.l B KOHIlPft­

HOII HanpaBlIeHHH HJIH np" B ~Ope Han p8BJleHICSl y.rollJmllBIUlH ~aeeoo~ 

pa.8HO HCltO.nHTb H3 n paBHeHHft eJ<oepre'l'HIlf:CKHX K. n.~. ; II .Jpoe!'S 

C~aRX 'B03 ~OZHO HcnOnb80BaHHe T8.K Ha3WBaeUOr O XC~eMra 
'Hepr c. .AKOCTH npoueeee ( Ran): 

, . E !n 1\
1lW c ' 

r ,l1e ~ - ~TJI~ CK.e 3He pr031;lTpa'I'b1 B r,JIr.-reue; E,. - 'l'80pll'!llqeo-;. . 

IOIC (,IGItW IU1JlhtlO ,He ol5x o,QIIUble ) BHepr038T.. a'l'lIl B r4iC'l'eue. 

CJte,Q,yeT I 0JlH8JCO ~ JlM8Tb B BHilY, trro , .naHJoWe KpIl1'epq nps, 
JlaI'8Dl' 'l'OJlbKO Ka1leMOBeHH,)'Jl OqeHKj' ,1'o a UJIII PlHOa 'l'8XHO~O 

n o.vyqeHHR K01lJlQeeTBeHHWX nOIta811'l'eJleR ll¢4leK'1'H BHOC'f•• core 

sepmeH~lla KOHJlpe'l'HOa !'8XtIononaqeC'JCoA llKC'feNlll peK~ 

nO.llbSOB&n HplC08KOH0MIC1IeCUe Kr-aTO~., IIDJIllIIIIJI8M K OMIbaf~esI 

"eptO,lUIH8IIltveCkor o aHlIJIIIsa II OJCOHolGlqenxoR OR'l'llWll3alOlll 

eft , 'reptOaKClHO_Q8CKIPC ic(IC1'e (lle w 1IOJI8, 1511'1'b ,aKO 

'l'YIaM exoell'll , odO PYAO B~.e II .npyl'll8 8aTpeIC B ~ 
qui 
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, eRe,cT~~e J?,~~ ~ ~ Ii ~ "1 ,<I ,:!OO'I'HOC" ,H" :fI~Ale» PIP
 
P.Fer!T'9.~,~ <9rw;t' J}i? riHJ?~~~ ~,• .oc ~ eHH() STO OTlI9lli.l'l'.()J! ;l< 'l'(lK,HM
 

~e,!p.wi~'d t~ ,*, ,KaJ( :8;OJlhi ,II lC/l aKl-I ~. ,nOMe HHbiE! » ~§.>Ile nlla".
 
y~ ,lII,n8..Kf.! ,1 UlJlaKl-I :l.1BeTHO£% ~l € T all1iY[J nlll. n ll pli T~ :9p a~I(,H ~OT­


lBP# ,lfp Wl 3BO,n nTEa y. .1l ~ r.onb :; OB a1i I1 1! nnar.TMacc', ,ll.~ B ~H!>l~ oQ'I?Co,lI,IO,
 
;p~r~ n ~, OTX O~'d aT C~ CTe M OQH~TK H r aapB » ~~~ BP~ ~ '~I.'
 

0606 WM anWT y Ty'1iW3a!Ul ll 00. MO?:l-iO 9T~H~iJ I (oI~~ <I ~POi.~ 
, npaKTIlKe MnOr O'l' OHHa."Uilie OTY.O,nbl B O ~ HOB~9!+ t:lf[)~H..)fJ;P.f. W:Mf,W3-96 

BaTb B Kaqe ~TB e Chlpbfl B n ~O Mb!t1JleHHO n1j1 f)f) f-l j!0r,&BP.fl,IIIrf3r M~}tr 

TellbHhIX aar epaanoa, nf@H~~9j~l~'I' DC(A Ll aJW u,ep~ 'I' O B apJJl,~ !l~wri!1J, 

C9l1bCKOM X03H~CTBG7 Eg~ ~ Feana3Y~~~ B K a~ep.T3 e ~~nAHR~, 

AM loIanOT9lil1al1':ilh-X ~ ~f?FPfl- TeHne HLJ,Wj flK a asea e 11~ ( n~ne MJl)f 

oetCTByIDmeA o6pa6oTKHj ,8PP9FP CT ~RmHX MaTepHBnoB ( HanpllMep, ~pr 

~eHToB. K aTunll5 aTo~oy ~ ~:~~)~ 
, Paa pa(5 0TKEi Il Blie~[l,(:m!§ ,lljl.QTeM yT1l 1lll38IIHIl BM He Mor yr 6l1l'b 

ycnewHO ocymecTBneH'd ~ p~~ TonbKO OAHoro npe,ll.npKfiT"H ~~ OIr 
{lBoCJlH npOMbJ:uJleHI-lOCTIl, PJm ~'Fl?ro, lieO~O)lHt.lO pa ~~~oTpeJille KOMn.. 

AeKCs BonpocOB liS ypaBHe perKOHa, ron~apcTBa II roc~sp~TB. KO_ 

'l'OpLte ~011l!Oihl n pep.y cMst pHBSTb pa~OHanbHoe pll3t.lemeHH6 npOt.lhl1IlJlB,lJe' 

HbIX npel1np~ RTlln He TOJIbKO no OTHOllleh.Ul K npllpo)lHW pecy ptlBJ.I t flQ 

II ,0 ~eTON IlMelll:llXl'J{ Btl it B03MOJOiOC'l'eR IlX pe8JIH38ltHH. npaBllJlb­

Hoe pa3Meme~l~ Pa3~qll~ npOH3BOA~B B reorpa4Hqel'~OW H SKOJlO­

ns14ecKO~ O'1'He,~~!!RX .naeT B.o3MlmiOCTb B neptlneKTllBe C03)1an "tb 

:CS.mt3Kll e K, !J~FbI" tlHnTeMhI loIa'l'ePHanbH<>1lt H 8Hepre'l'HQeClO1X norc­
. KOBi D '~e1!e ~ 8~P~30BlUlHaH 110, TaKOMy n plUt~ny npOl.lhllIlneHHOCTb 

we ,nC?JIlIUiS, qlf~~g!'f~ O'I'pll~STeJ111liOrO B08p.eRcTBIUl lia I'.oCT.oSlHHe OK" 

~en opc.n~ Kee~r.ne~BaeT noxyqemle 3HaQHTenbHOro 3KOHOMH­

qeckOrO 8~rS~ 

B PBJ.IKax !1IUtHOPP '!f¥Pca pacCMaorpltBam'C'Ji 'l'exHOnOMIH yT~~Il!ldJe 
l.t\lH 39'JtOJUJIaKOBLllC 0'fX0~m l Q ~ r,miI' :l.HIISI yrJleA. fi1IMTI&8CCOPl!IIf ~"A. 

,IlOB. mlrHllH.Co,ne~ ...at~fl'1PJlo!l, O'!.'X0,tl0B nJtIl3Me~IP It il@ ft~K M€I­
TMJlOB ~ 'JIaKO~P, ,10Q1iblX oOKpbo"F~R~ 

5.1 . .~nsml38ltHSI 30JlOnUuu<OBhIX Dg@.it@ft 

3(1~e. .: .DlJlSI< 06PSSymM' B, peaynb'l'Jl" ~ 'f~~~''\1,!~R~ fI~~~I\· 
nemlR HeopI'aHH J I"..Koll qaC'l'H 'l'OijT. 'ISS II' Pa;!.I1\111Illl'fO!l no lQ!~ltQ~"tffi. 
~Or.~dCKOWY' .. ~C'l'aBY H cIM3HKo-.. ex~q~CK!'''I nsaACl'I'B8IlI B I!I\B~etI. 
U~II ' O'l' BH,Ila 'I'OnJ\HBe. II : ' ".JIo~i1 n e r o C3Q1r~Sl . 3oJle. II DIJIah O'1'~Qu 
,....c.. o~ · Cllc'1'6Wbi O1IlII r Sl...1I 'l'orimIS8. o4Ulr ' \1HlIIIU. cnoco ~8Wf . & ..4 
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ynaB JUlBaBTI'J\ B 30nOYJlOll HTe M X - r.~'XlIX HJUl WOKpbOC , j;,JIIl y p,an e­

HilS! W;.aK S 113 ClyHKepOB KO~'r.OW'peI'STO Il H~nO]jb3~JT UIn&J<OY,naJUlJl­

Wile ynTpoRr.Tlla pas~ bOC ~OH nTp~~lWR co WHeK OlloA II nKpe6KoBOR no­
,naileR H1IIl lUJlflWOI',l,Ib!B)lLl6 yr.T pOAC:Tll& ~ nr, " 1l0)lHlJe r:' :IlM IlF.ll a en pe psa ­

IiUJd nMbl llO~1 ~ n OI,:OUib llJ !i b!~O!( Oll:ifiOP; C:X Ha r. I;:,lJ.OK, l ilf or,na " r.1lr.'I'·ewe 

30JlOI!lJlaK 0YilaJIelilln r:Pll l.lcw m T ,r;,P06 ;tc l .ole il:::aJw. r. n OMOalb:'j .llP06Il JlOK. 

llT06b1 JI,}/tuue 'I' p lllH~nOpTH po " aTb e r o rll,npn3f.llllemm . 3 Ho.r',TOSlu:.ee 

a pe as OI"Ji OBltl:lt.l r.f10~06 0M 30 .~O!:JJlaJI OY,ltaJ:E:H~ fi 10 9,1SieT(''.S! I'H,n pe3 111l'ler. ­

Kiln; nH eBt.:a 'l' lI t;e (',l Cl: e r.l1r.Te t,:b; tuu: 3TOv' : \e r.1l npll i. H:' HP.IlT"~" penxo, 
OC:Ii 0 3 Y IoU4He paJlb l-iOrO BeUler. T" s T On T>lIBa npe,nr:TaBJI." eT KaoJIi!- ' 

HilT - ~~ ' 2S,02 . 2Hz.O I KOTOpb!R npll T~ loI lle paTYpe 723­
-9,31\ paanar-aer ca n 06pa3 0Ba!tHelol ..uz03 , 2 $' 02, - l4eTe' -ao-
JIltHliTa. Lpy. Te l.mep aT~' t:C II?:' X'il ll h:;llC od (J :; 3 ~reTr.Jl tfJaaa MyJIJ!l'iTa ­

3"4,0) . 2 S.o2. • .0 naanaaose Te Mr.epaTyp 8?.3+1273 K ll loleeT 

u eCTO paanoxeaae Kap6oHaT oB (KaJlb l\Ufl , :,I;.iI'HH1!• .:lIC Jle3 a: ; OKHCJIe ­

li il e nHPIl 'r a C o6pas oaanll eM OKCH,ll0B zeneaa 1\ r.Ci' b1 n p O Ill~ O)lll T 

llrY. r exneparype E?;a973 K• .0 aoue Te:mer:aTy p 1473 K II Dl<!!le 00 ­

p.3 r~eT c.R ~TeK nO UanH an ~a3a. 

EOnblllafl ~aCTb ~~He pan bH oro Dewer.TBa To nnll Ba ~o.nepEHT I'~ B 

30.~e , ~le llbmafl - Il uinaxe, ~ona Cl OJl b crrl,H~'l' J a TOnJllI D sa 98-99% 
COr.TOY.T 113 1".B 060~bIX II ~ BR3aHHhiX oKr.Il ,nOB S~ , M , fe, ea., .P!, 
K, /lao, n , S • a T aK1!e a.tltKp03: , 1~eHT OB - 8, ./J.o, (je. CT"',lL, ;1.$., VI, 
H? 2,.... . P6, IIi., Co, F B )tP. 

Fa31l11qaDT 30~ Or.HoBH~e ( r.o~e~aHae cB06 ~~Horo Cao ~~ ~. 
ocuer -c CaO - nc 5O-6 C%) H Kllr.Jlb:e (~ o n epZ{aJi H e oouer c C. 'J MeHe ~ 

W:;, ~: :1 Cm.rx 'OKC'Wtoo' HeMetiee 70+80%} 
>i<~ , '; ::; lIl ' 30nOilIJWJ(OBbllC MaTepH s noB (~) PSSJlll1l8lOTM no M C­

TWly," ;3o ? ~ aKLtH SiX 15-20 1,U<1l I: Meliee nreo6nap.a.'<JT 5002,' ./4!JJ" , 
~zfJ, Xl2-' . ' boilEe' Kpy nHhle K8p6 0HllThl n peo6 11&)181OT B K py nH bOC 

¢~ <.U ; ~:fiX . ~pbJ\-tili»' ow-iOA 'If ' ToA ¥e' 3 01!'d npe,nC'I'aB JIeKhl. KaK npas.­
no. O)l.HIf U-Ha6 i:fpdii; aMHepanoil i' HO" OTHOtlHTeJlbHoe co,nepx8Hlle HX B 
pasusx o;pa.,\QlRX.c~itP.lC il elilio: o\oJ!}\ ,iaeT'('.il. l~ ll/le paJ'..h! Tlma ,tlByxK8Jlb­

~;l(:30 r'O ,; lI )!;1!(E.Ta a : lioHoifil.nb~e ll or i>' aJWMHHl1T8 pacnpe,tleJIJIIlTM 
P:E li o:.:e ~H O , Co~e~f/ :~ B';1fwmroR ' ~PaK l.Ul11 6oJIbwe . 'leN B well­

Ker... 
U~ " O £' ll J:;e nOKa3e.!~~ "x'apBRli'll~' CB oAnToa 3m& JI neeae­

M"' )Qlte c :..;elil:Tb B~MOili~bWXY none~·i:i-'~nonb30BMI\S!. HSM8HJf­

'O'I', ~ l1 B !!:HpOKil X npe,nenaxt : ~oer;f;'··'--cf!bf:5G%:. nJlO'1'!l O~b ­
1l .fii3 .~ r;/~!>:,.3; . He cte6ji;JIf,h-O~~o¥~ rfapiweT poa , a f'8D8 ' 

X.I:,:;p' e('KOI'O- nO(!Te.aa ' 3lloIo; ' wx': He~i:i~Tcf'iittjjt ~ytiellH Or.t' b KaIl ' . " 
I 
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CWpbeBQrO wa'l'epltaJIa S1BAAe'l'nn o,lUlOA 11:5'n pH'UIJf OrpllJIlCtreHHOrO Ilr--

DOJlI>IlOD8Hllft B npou1,:WJ1eHHOr.'l'H 3IUA. 
lipS yr.'l'aHOB neHMIC CTeneHH np~rO~O~H ~ B Kaqer-TDe r~pbft 

.aI A~QBKM K HeMy B npOM3BO,ltClTBe CTpoRMa'l'e pKanOB. n pe~e Dr-e­

r o HltltO)l.1l'l' Mil ClOJ1.e p.lLItIH$l KaJI bL\lUl n r. ocTase· 11MHe panOrHtlet'J(1fX 

~ • •8 · S QB Hr~1l0 r. 'l'H OT r.o~e~H$l r.B o6o~Horo H o6mero CaO 3CM 
p88,lleMIJT H8 TpM rpynnli. it nepn oA rpy nns OTJfO"J1'l't',Fj 8.Y.TIlBlib:e 

3IIAl 0 0611lKW nop.eplltaHHeLl Cae Il npe}1sJl IlX 20-60% H r.B06o}lJforo CaD 
p.o 3.1J. T&KlIe ' 3iJ,; oCintlABm t'.BOIi~1'BOL! C&!JO~OJiTe JlbHOrO Tsep,tte­

a ~er.neqJlB~ BliClOKIC8 3HaQeKMSI M O~nP. O"~OBHOC'l'H. ~JIH­

K8'fHOrO MO,nyJlSl H l(O~U.I,JCeHTa K811eC!'Ba . ~ Hr.nOJlb:Sym nPH 
C!'~'l'u~r.'l'I1e p.~. K~ ·.M8 M'Hoe BJUlyIIlee , "PH H3rOTODlI eHitH 113.,. 

p.eJUd! aBTOKJlliBHOrO '1'BeP'leHlII1. t:o BTOpoR rpynne O'l'liO"'S1'i'(~ , l'J<pbI­

'l'oaK'l'HBHWe :iIloi Cl 06llllUI Clo.neplUlHHew CaO 0'1' 5 )10 20%. Cor,eplllaHlle 
OJ!06oJI,Horo CaO He n peBI:lwc.eT ~, a Mo,nynb OtlHOBHOr.T11 - HO 60.1100 

0,0. OeHo8lioe 1i8D paB JteHHe ~HJlHs'8l.\HH T8K1fX 3lW - npoasaoaeeae 
Mll)1enHA, TBep,lte~ npIC TennOBoA 06padoTKe Cl SK'l'HB" 3a~ op~. 

~ 'l'pe'l'beA rpy nne OTHorJl'l'r~ au.. xapal<Te pHsymIMet',g B~tl OKH'" no­
'AElpaa1U!eN OKI'JlP.OB KpellliHSI II 8JlPll4itUUl M HHSKIUI (.1401%) coneplIla­
HllOW OKCHP.OB KaJlbLtHR II warliHll. a CL3H r. G'tlfN 'I'SKHe lUiepTHli8 

~:~nnOnba~ 8 ~op~o.. C~pOH'tcnbnTB e, npoHBDop.n~Be KHpnHqa, 

BOllliHoro rpaBHlI. 
DPH OL\OHl<e au. BalIIIiO YQHnlBaTb TaMe nQ,I1eplllDJiHe B HID.' r.epu; 

' . -08WO~llIe npep.e.wnop.eplKaiusJl Cl6p1i B e~llL\ex S03 tlllep.YlOOnIe: 

QepBall' rpynna ' - 0,6+12,1:$; B'l'Opa,ll r pynna - O,f>+3,5%; TpeTbSl 

rpynna - .O.5+2.~~ 
.. 'OClIOII _ Haupasn8IUtRldJt Y'lHnHB8IUlH SlU IISJUIJlTrJI: npoH3BO,lt­

. 0'1'110 qellelft~. I'Ilprl11Qa, 1I,.""orolSefotfa, lI erlUlX 6 nOlCOB, renso­

~80JUll.UlOHlioJi"8C1>U1KII. l\fpOH're.llbnf80 ,Il8JI6 aOJlOlllJlaK OO'l'B8JlOB TaC , . 
'. ,llO~, DPOHSBO,l1~1'BO XJUOlqerJUtx y,nolSpe.KMA II n",WeHelUte p.JIJI 
ialleO'1'ItQB~lut qCS!iIX noo. . 

6;:2. 1'I'1I11J1381VUl I1JlM1'wa.cnOB\IIX on:O,llOB . . ' , . . 

AIR 'DpOIBDO,llCfB8 «UM'l'WlLtlC J;8psaUpHY HenpiepweHwA ero poc,".

Pet...·4, ac~opnwetl'!'a npo~H, o ClJl8~eA np"bleHellH l1, pasH a­

p81l.e axe.. .': eneecdoa ~P~O'l'K" ~ 8lCJIIltMiHH8 B ,*py DpoIIaBO,ll­

'n hoJBWlC DeII'8MI. DpoCl~owa 'Y"II J1J111aqa O~ '::0.108 l1IIae'l'wacc moA­

i~c.. a '1'edIlCO-&t.wfOV\lqOMl1Y 0'r1l0mellHil Br..6 ~o.e BOIl >A. 
oD'l1!Y ~ ( 'D ) K·.a,..CII ~qwryJl't : iO cooiruy .. nrD- , 

atfMp-ll>e I 3 !10Kt: ll,l<I Ib:€ , q..:,ho; aijo tJ : ~ aJjl> iLilra '1.hI ;(; Il l!, ~ .; n o 11f1TOQH:-lK&. 

oClpa;: )I3UHI1R - :lanOJnl·,:ep::3c".\DiJ!l.Iif:r: r1 ' \C,I' U...ae l-.~h:" G,':'; B llH)1e 

3aCM OnCliHh:lC 06t:€3KO'B, Cl'5P) U;\11 Y.3 ':'C: Y.iiv .,! ,jr ;l l ' ("-: ill :~ r1pm~'~ KO IJ ; no 
a.I'peraTIi OM~' Co(~T C lili ll;J - 1I ~: e:}, ;I1, 0r.:,;:1 I: , 1l ~.1 !> - 11;':,1010" '!\;HH!>Ie 

O[J.l, HeIl31.le.'lb4ChIj ::';' Or:;~ il aline n:: ~. ~Tfll i , r-ee" H T. il,; no O~H OB ­

HOMy DHPY H anO~Hv.7ehn. 

,j 3 lJC!1THI:J T\=;l ~no r.o6e. ~"rll J!a3 ai :,J1II Oi~ - "_'!(\.fI'llJ!Ilt:, Tep:mlle".l<oe 

pa3J1ox;e~e_II il.!E..£ll'i1.!i.!!' r& ~ "~<:'TI ~_p.,6_ x..~~:L . 

- --;J.OCTOIIHC11'50M ('_~llr,J}; ;!F. m.:" il!l :lt:e'rc p. n O.' ;'"\!';'Hll e r e nna , Tennc­
ra cropaaaa I 1<1' fJiJ. C' or.TUDlIl1eT 'j :; OJlO 2100G ",.:.'f.. 1.,...:HlKO ".rOf''l­

Hlte OIll.i F.SJlReT Cl'i . K&.J{ n~r:!> l lllO, HenCJlJIN:.! I1 <: O ll pOOo~nueT ("J\ 3H a ­

tll1're Jl b " <.:M ll i:lAon ':: HHC:~ 3v.'!!:! ;1 '!O;H-:;: tl li UX 1:~ O,::!~'Y. T OB ; lipl r.:l>IU' - ')l\1 

I K1' GIJ.: v'<pa:l)·eTr .n ox onc ? AI3 r-sac e , 

Donee pm:.;lOHanbHL;:1 c j10 f', o~o :,: YTfl r.JoI3 &W:H Ci~, . ~n Jl? t: Tr:!1 nx nH­

POJIH3 . iip>: pCaD!3.1.!.1II.'. cr or-o 11;)0r: 0011 113 C;';,: IJO:W C r.CT _·\JIITb ra­
KHe fi P0 I:Y'i. Thl ;': aY. ::,f;1'/u i . !.(Q!-:OUhr: \oIp. y rr:qJo;: ,,-. D Cr.O ~C :: . xncpan 

aouop cne , ~I. OH0 1 .: e ;" lJ, ,:,on;;;;:; o. 11l1[:01lli3 200GO ': o; ~, : o ,~: ef!nel.llliHieT 

Sii OBOMlllC !LOGC T r: (; (~,;,X , 

BT Opit l1HOe 1 1 C I:O n b 3 0U t;1l ~ ~ e OJ~~ npe~~r:M [;'T p11 3 at) 'I: B 0 3 Bpe:.T tUl\~T ;1 

IIY. B I1CXOUHJ'I) C1l; !" l ' € =Y;o:, <::.1(; ('.1> H!JV, 1:r.nonb :lOl>tiHlH: !J :-: £t t.;e ~TB e H&.­

nOnHlITeJlSl a pa3 .':lt t.;Hh/X f ; O' .lI i\! .~V.;.v.OHr.i::X M<lTO;;I\ c)W Y., n plI;.teHileMbOC 3 

rp/j)\l,!lan('..KO~ ! II ;:'0 P0:f.HNI f' T pOi\ - e .1b f:Tse . f:t:-11 ~ e;l::Y.:l <.:.!illH ar or-o b .i­

npaDnepJ1F. Or:H ODHOr: O !1c pa! !I: e~ F1 :l JlP. €Tr.n H3Menh'icr.;.:e i! npeocona­
IilI',;, QL;.;. 

5. 3. ~' ''' ll''''';I:Ja!. J.l[ .~ O" XCIi: C" r c.nb!'J UJiUQer.K oro n :;:ol1:1t10!l f'.T Ba 

J STOM n poaau on crec 1'n e pf-!>;EJ (r.ar:T o0 6pa:3Hhle ) 01'X0!tbl 06 p8.3Y ­

IlTCR rtF! p;areHTiiO;1 o,rrl r:'; :·;'.: r:'; 0:~1!L':X BO,n. no XHMIt QCP.KOMY f: OCT a­

By OTlCOjW s 3 aB ll CHLtOC':'11 OT "eXH O .~Or y.H HaHe r.eHII F. nOK p ~IT I1 ~ H 1.-l1i­

CTKH I1TOr;OB COtl'!'Or.T Il S rl\'::::' o:((:;~ no ::l ~~€ T a.nllO'3. KOTOpb.:e npH epaa­

HI1TeJn,HO ne 91>'~ 0I, C r: T (; : . : : ; e { ; :;'T ~· C: E:; <-:::' ~J{ ;I n peBp amaW C:R l) OKI'.H,nhl Me­

'1' an r.01J. OTY. O~ X O~ r,: . h 3Q.l! J~ I'. :,WO f'.T ~1 0"" t-:Or.T ORHlIIl ( :t:J.!.Ul<Or:Tb , nan­

Ta . nOpc,!I!Ol'.) MoryT 6~'! b i! " .10 .'!b :)0 9 !.HH B l\ at;e ~TBe HHn OlllillTe.rJ'i II 

K par. Wl' e 1'..F.. B :!'J.I,n:~ o:.! r.Ot-:TOS: :t j.{;j O ~':< G!UI a r.:t 0;r b3ymr.R pe,UKO ( D npc­

1l3L'0,nC:TSe ra nconsx ;l 3 !lem~ ~ H ;:':(;,';C3 C01' r l::l,Hb:X ilHfMeX'i'OB). B nac ­

To06 pa3HC ~\ COr.T OF.HY. X (;; r.;"':!!Or.Tb GO~v~ ) OTXO,UM nplm e Hil lOT B n po­

1i38 0,r:.CTSe l.lepe nul.\l> Il i\ep :..::H1T:t, 0(i ;:1I1;CfJO l.lH!>IX n nHTOK . OTxOllhl B . 

.no pOIl!K006p a 3H O'1 C:OC:T Ofl HIIH ::n r.;13;: , j"~JT r.£ Iipl 113 f O'l.'OBJleHllll CTeK­

ira • . 06 J1HqOBOt!HDlX nIlli TOy. . ao ~,. ! :x " .~J'tl aF.X ; ''I'H.'1113amm OTX O}l1> IIn':­

"O~b3y;r T O,1l>KO . Kalf )106 [" : ":11 ;; KO!lH" e r1T IW I+3"% 0'1' Marnl>' .J'1'I',g 

51 



CNpbeBoA waXTN . Donee r.onHoe H~nonb30flSHHe OTXoAoB ~o ~THraeTr~ 

npa HX .l:Mellie tilll1 11 r o~ .1f:,llYl!lllIeM o15:1Ul re ~ ~HJ!}IKaTn:.:H , B pe3YJlbTa­

Te ~ero nonYQ~T~~ He pa~TB o p H Mwe oTBe~AeHH~e 6noKH ~nF. H~nO Jlb­

80BaHHIl B ~T~OI1 T enb cTBe . 

5.4. JTHn113~Ul He¢'reoTXO,llOB 

He~ e OT40~u (hO) HeKannHB~TCR no~ne l1enOnb30BaHv.n n ~4~e nT­

Be, CMB.30tlHO-OX.1&1AanllliX lK.IIAKor. Ten H npH 113BnetleHllH Herf:r e n po,nyK ­

TOB H3 CTOtl Hb:X BOJt. liO Mor 'yT 6 L1Tb HCnOJlb30BBJfbl a K atle~TB9 0'1'0 ­

uuu:mell Jt0(l anK l1 (a"eCTO OfUlJlOK) B npOH3Bo,nC'I'1lb 'lHpfUllle A, JtJUl 

06ecnelleHH8 Bc nYtlHBaCwoCTH B npoH3Bo,nCTBe Kepaw3HTa , JtJUl CTPOH- ' 

'lenbCTb4 ncpcr c: e.c:lIJ8JlbTO-ClCTOHH~I M nOKpblTHelol. HO ~ 06ro; n· ~ B 

yronb npH or o rpaxorropraponxe ~ ~eJlbll YMeHbwe HIlSl BhlDeTPHBSHHll 

II npeJt0TB pamellll li nMep3SHHll. }{~OMe TorO 'HD nCnOJlb3 YJlT AM yr.pen­

neHHR 'nec tl aHor o cnoll nOtlb. DepeA,YTl1nH3auHen HD06Y\l HO nMeWHBa ­

JilT e H3Sen'1' brJ H nOBe pxHOr.THO-e.KTHBHblM BeUlenTllOM Hmf l:HIf. .y.aTSI4I1. 

CQilTaeTCJ1 , tlTO XII~qel:KM o6pa6oTKa HO l: nor.ne,nymlI1" HX rl nnOJlb ­

~oB~eM n OllTll B ::: p a ~t;. nemeane 11Y. (,JKHl'aHlISl. 

5. 5. YT»JlH3~R OTX9,D.OB Tennop.oh peSKH MeTanJlOB 

llpSXTHqeCKI! ace r.pOl\enr.bl pe31tH loleTaJlJlOB l:OnpOB OJF.p.aJ:lTI'J! 06­

paaoaaaaea aepoaonea KOH,lleHlllllI}loHHOrO npOHCXOllt,llelillll, KOTe l-ble 

: YJlan mfS8.Vr CJ1 »3 BOSAYXe nO)lX0,111111UUI MeT0,ll0 M H npe,llCTaBnHllT , Ta­

" KHM 06Pa30M, OTXO,l1b1. 

" Ilo XHI.II1Qe('J(O/dY 110nTB.l3Y OTXo,ni.r TeMOSOn peSKI! (OTP) aa 'J2 .8+ 
,	 ~ 

-t86,,6% COI••'OM 113 OKCHp,OB Menesa H Xap8.ltT~[l1Isyml'J1 t:plllHfHr e nb 

HNM nOCTORHnTnOM napaMeTp~M npOCTpaHr-TBe~oA nTpYKTypbl . 

C yqe'ToM' coeraaa 'OTP II HX !JuSHltOlClUlJ(tJeCKIIX CBORc'1'lI OHH .. 

r~ 6H~b Y.THiHsHP~8H~ B KaqeCTSe Mene309R~I!,llHoro nHrMeHT8, B 

, npOH3Bop,C'l'B,e WnaTlIeBOK, K8:'l'aJU!3aTopOB, l<oaryMHTOB, cPe PPII'l'OB 

11 ,llp., 

J].nIl' [lO,~eIUUI ze}leSOOKlmJUfOrO llIIrileHT8, mnSTnep"lK II KElT 

a8TOpos lleo(lx0AJ4NY CJle,nyJlllHe oneplllt1l»: YJt9JleHl48 HS OTP noncpeo­
•'l'SOpHlC:lilC qemecn (~ti), OYUI\Ul OTP, npocea, )UJcneprHpOBaHHe. DpK 
'np OH3 8 0,llcorlSe 'KoarYM HTOB ,nOCT8'l'OtUlO Bl>Icynm'1'b '01/ ,no nJ18l!Hoc,!:1I 

6tJ~ y npe,llC'1'8SIITb AOKyweH'1'8l\IIO 0 XJUUlllecr-olol ,c6 C1'8Be arP 1I yo­

apBw'ero pac~BOpe1lH'i K.CJlOTWOI. YCJlOllJUi no.nrOTCBKH OTP AM 
'100nSOB8HII8 ~ S npo.ll8bO,llCTB~ cIleP~'I'OB C1!l"llVl;CS1 K CJle,nyDll)lM 

, J, ,-4Jl11W: ~aJl8"e 86, eymxa OTP, PasWO", npolt8.m.BlUlJ1e OTP.-	 , 

5.6• .YTIfJlH3Ql~UI lieWenTB H3 ra3006p1l3HbIX OTXOp,OB 

Y'l'Hmf3auHR ,lUfOKr.H,na neps, Ii nocaenaee BpeMfi ,llM Y'l'HJlH38.U,14J1 

50~ nonymfn pacupocT~dHeH»e SAcOO~~IOHH~A USTOp,. TSXHOJlOrHQeO­

'( W'! exeaa npouecca, PS3patSoTSHHoro q.rpMOl! "hltT6llH", Opep,CT8BJle­

HS Ha pac.b.l. OTxO,D.llWH6 rasu U3 KOTenbHOl! I, n~e Qe~ nocTy­

fUlTb B .lW'lOByAJ '1'py6y b, npOxop,IlT uepea nblJley n oBIf Te nb 2 H xepea 
H6 ('~OJlbKO na panne JIbHO BKJl~qeHHUK SAcop6epoB 4 ~ aKTHBH~M yrneM. 

O,lUlli 113 SAcop6epoB <,4a) HClXO,llltTf'.1l 'Ha CTa,tUUI nCOM&IBKIf. CHaqwrs 

,	 npO ~KY ae,nyT p,OCTaTOtlHO KOffi4eHTplIpODSHHOl! cepHol! :Hc nOToR, 3a­

Tew KKcnoA cpeJUfeA, ,nanee H113KOR KOH/.leH Tp~H K, HaI<OH6/.l, Bop,oA. 

lliw,llKOCTb, nonyqaeMM npa npousexe , 8BJ11IeTCJI 20%-1l c epHoR KlCcno­

Toll. La ynaplfB~ ,no K0J{46HTpaqHlI 70% H nocne OXn~eH»fi H /.leH­

TPJlepyrlipOBaHIIll oOt5I1Pall'l' B el41<OCTRX II HOJIPaBMIlT nOTpe6.ITeJlll KaK 

Ton8PHl>111 OpO,nyKT. noone npowLlBKH B~azHOCTb yrJ11l ,nor.TH~aeT 20f 
-W% If era cymaT (SAcop6ep 4G). ' 

YCTSHoBKa Opo"3BO,llltTeJlbHOCTb~ 150 T~c.u3/~ ,llJ11l OtIHr.TKH re­

30D 0'1' arperaea "'DUlHOCTb~ b5 hlJjT, patSoTaxmero HB l4a3yT6 C conep­
_ aHHew cep~ 1;6%, COC'1'~~'l' !f3 5 SAcop6epoB B~coTo~; I1. 2 M ~~ 
1I ,IlHSNeorpo:.s 5 LI. I lms6J1113lt'1'eJlbH8Jl ,llJII1'l'6nbHOCTb cTB,llHll: Oll1lCT!Q1 ­

:,0 4, llpOloWBKa 20 q , CYIlIK6 10 u, 
D OTmfQll6 '0 '1' IIllOHCKlUC YC'1'P'lOBOK B yC'l'aHOBKClX ilMPM~ "Jlyprl '., 

(~) ra3 , cop,e~awHll B OAR H~e n spbl It KltnJlOpo,n, n ponyr~aeT CJI qe­

pes rOptf30HTaJtbHblll snccpcep n pH TewoepaTYPax HHJ![e 393 '}{ (PHo. 
5.i!:). OC5pasoBanm8JlCSl cepaas KHMOTS nepu OAH'leCl<H O'1'I4blBPeTCR 

pa3C5p~3rH Ba6uoli ('~epxy BOAOli . ff~neJlHBWMCfi 10-10%-11 KltCJlOTa 36­

K8\lHBae-C1l LUlpKynl1lU1oHHblIol HaCOCOM ,B CKPy66ep LleHTj"pH. B KOTOpOK 

npOHCXO,lllIT OXJ!a:!(,11e1Ute raaa ,no Tpe6~'euOR reuneparypa ; aa OtleT 

Te nna reaa eepaaa KHr.nOTB ynUpHBa8TC1l ,110 KOH/.lellTpBJ.tllH 30f70%. 
Do 3TOLlY MCTO~ B ~P.r coop~eHa YCTSHoBKa ,nJ11l O\lltCTK 

00 T~c.~S/q OTXO,D.llWHX ra30B ncoH3Bo,ncTBa cepHoR KIICJ10T~, co,ncp- , 

~ 0,18%. 

:YTJi'JDlSaJ.UIJI cepoaonopoaa, A,uoopCl~OWiO-KElTaJDITlilleCKHR ..aToll 

~a.le~ 6UTb ucnO~baOBSH ,nAR yTHnK3~lt cepOBOAOPOAS 1I3 napor a30­'bIX B~6p oCOB . UPOp,yKTOM Y~HnK3aQBH RBMeTCR SJleM6HTepHall cepa•r i.l K%'1e CTBe KaT8.1WSaTOpa uonoJlb3yeTCll lWMHaK B KOJIllq eCTSe 

0 ,1 r/110 rsaa , ti aaeHCHNOCTH 0'1' KOHl\6HTP 8l\llH cepcs cncpone B . 0- , 
'XO~OIol r-ase llK OpOCTb nO'1'OKa B annopClepe BMCSJlpaeorf".R B n pe,lleJl8X 

'O,.:s-o ,ti Jli~· ' 11m. 
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I 

. Puc. 5.1. Gxehlll. YTI1IUl:l!ll\llIl Jl)IOl\lll1,Qa ce ps no fdeTO~ "Xil'l:'a\lll": 
I - ItOTellbllaJi; ~ - rthJJreYJ10el\'re:Ul; 3 - eeHTI1J1J'1TOp; 4 - ii,llnop6ap
-0 .- JU"MOeafl TpyGa' 6 - fl!SOptlUltll C pa:3C1aBJtetlHO~ I{I\CnoTo P' ; 7 ­
MaCnoOT,II.eJlH'l'enb ; ~ - itOH~eHTpaTop KI1C110'1'hI; 9- X0J10)Ul.lll>!Hlt; 10­
UeHTpHcfiyt'a i 11. l~ - C60pHHKK nllClIOThI; 13 - H ano~ ItOHL '1'l'p "' PO­

·8aHHoA l<IlCnOTbi. 

llo:5~2. OxCMS:yTM1WS"4lUf JUlOKQIIIPa ceps no Ye'rO,lW "JIypr1J" : 
1 - QKpy<SlSep !ieHTypu; ;Z - ceriaPa~1Pi 3 - a.ucop6eP!"i 4 - o6o:J­
HJIK QC"Of"'i fl - UMpKYJIJIU"OHH~il uacoc , 

P4 

Y'r1l1lllSa1~IUI npolICXo}Ul'l' a.weK,..BHee. eOD IIcxo,lUfhlR ras Kao~ 

lIl8H n '!pwcH BO,lW. a BJl8JtHOC'1'b yt'lIR COCTaBlUIeT ~5-::JO%. llpe,llenbH8SI 

oepOeMKOCTb yrM ,II.JUI npOlWWlIeHtlLIX ynnoBKR n~H11l1aeTCR HS Ot.llllS 

80%. llpO,llOJUlHTe nbtl OC'l'b ;rrHJUl:lallJllI - 10-.20 CyTOI(. 

~ peretlep~ Hac~eHHoro cepoR yt'M 06~o nPllleH~ 

BO~ pac,.OOP cepHKcToro SNWOHKR, KOTOPhlA n~ BS8KIIO,lleAo'l'BIIM 

c cepon npeopamaeTCJl B lIHoroCepllIIC'l'L1R lIMWotlllR: 

(IIH_),$ • n.S - f!'HV2 Sn..{. 

O'l'pacio'l'aHHllA pac'l'sop paallBram OC'tpww napoli (~ K,2.I06ns) 
c Bll/J1eaeHilell cap'" QilCT070R BhIlIle 99,9%: 

(!II/If), Sn..-i -(NH')2S • cs. 
CePHllC'Ullt lIMWOHIIR n~ nponapae pauBral!irCJl. KO BLI,ll8.11lllDe­

C8 naplll ~aKa II cepoBOAOPo,ll.& KOK~eMc.~ • BOSBp8mam B npo­
ueee, YroAb lIpOlaolllam oO,ll.oA. S pe3Y"b~a~ 'lero y,llaaRe'l'CJl 601l',­

lIIa1l 'lacorb llo6oQHLlX npoJI,YK'1'OB peaKl.I,1I1 [ f!'H~)lco~J • Coors.-

TOtDlOe KOallQeC'1'DO oepHKcToro SNWOHMII OTnapsBDm B oreqellHe 6 ~ . 

K0H,lleHCMpymT K pa36aor~HH~R p8CTSOp ero B03Dpam~ B np~~ecc. 
I 

.lW! yTK1lIIS8l.l,iI1 cepoao,ll.opo,ll& K )UlOKCII,lla r.ephl WOllteT 6h1'l'b KC­

1l0nbSOBaH xeuocop6~OHHhlR lIeTO}l C np"weHeHKeu B KaQ8CTBe cop­

CSelfl'a OKCM,llOB lEeJIesa, KanblUlR II ,llP. B qanTHOCTIf npe,ll.cTaBJUle' II 

U8JIecooCipaaH1.lW nPH yrYJIIl:latl,lllS so,. IlCnoJtbSOBaTb a!(TIlBIlPOBaHHIDt 

Jl,Iil0ltOIlA wapraJiUa (M nO~ ). llpll BU8,neHIIW B nOTOI( rasa UellK01l3Uellb­

'lell1ioro MnO" nPl4 orsunepaType 6tH K uweeT weOTO peaKl.lIlJl : 

p,,,,O'l, .. 502. - ./Mt,SOc • 

COp6 ll,1fOHHaR aK'1'ItBHOCTb /dnO~ no . so" COCTaBJUleT 25+37%. Cynb' 

epaor lIapraHua II OCT&TOQHblR /doO, BhI,llelUl17l' B OhIlIeynaollHBamtell an­
napaTe . Cwenb YlloeneHH~ BemeCTU ~~eWHBDm r. oo~ paCTB o p'~ 

~lIeKa B r.nell,lfanbHOIol CUeCItTene I D03,nyx OIol 0 a6 c op6epe. llpn 

8'1'0101 qynb~'1' uapraJiUa npeapaaeercs B ,l1lCOK~.Jl.n: 

. Jl",SO.' + 2NHJ .,. H,.o + f20t -- ADz, .,. (/IH.)z SOl • 

.uaOKCHP. uaprlUil\a oT,lle1Ul1OT 0'1' pac raope nyrew !f5tJIbTP81!.l1Il, 3a~ 

Tew cymaor, rp8HY1Wpym It 003BP8lllDm B nOTOK OtIHlll8e IolOr O raae, 
PaC'1'BOP CY.llbwaora lUI140Hllfl 'SblnapaBDm . cywaT Il nO}le.m lia CKJI!l,[l. 

b03WWUla oCipa60'1'KB ero K3BeCTKOBNW 1I0nOKOw C o6pasoBaHIlelol rsn­

ell. II eJ4lo111 aK&. AwaaK WOEUO lenOlU>~OBa'l'b ,IL1Sl perewep8UIIH Mo02' 
rllnc - KaK TOSa pHLlR npo)lYKT. 
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KanHTanb}~e SSTPST~ Ha YC~H 08KY npO"3BO~enbHOCTb~ . 
160000 M~/qjK oHtleHTp~ lll1R SO2 -0 ,15%06./ COCT8Bnsre'l' 15,5 MJlH. 
AonJlsp08;BNXOA CYnbWa'l'8 ~~OHHH - 400 'l'/CYTKK. fipK peSJlW38UKH 
cynb!flaTs fl),lJ,lOHIlIf ,nOCTKrlleTCR npliCiWlb oxono 2 MJIH .AonnapoB B I'OA. 

PEHOMEH,lJ,VE1WI JIHTEPATYPA ­

OlUlCTK8 II peKYnep8UIIH npolllbllllJIeHHIlIX BOOPOcoB:YqeclHIDC AM By30B. 
!MSKCMlIoB B.O. ,BOJlbifll1.B. ,~lfHOJtYllOB8 T.A.H AP ... . :JIeCHSlI IrpOMHIlI­

JleKHocTb,I9b9.416c . 
\ . 

TeXHIiKB 3,aUlI!TI>I 0KPYlllBlll!lell cpeAb1 :YqeOHHK Jl,1lH 'By30B. /pO,II.HnHOB 
A.I1.,~H B.H.,TopoqemHHROB H.C.M.:X~H.I989.5I2c. 

MaKCJIl.IOB B.~. ,I'pliropbeB J1.H.H~QHble OCHOBhI CiesoTXoMoA 'rex-, 
Hon~r»K:YqeclHOe nocoO"e/.nTA.~~,I979.112c . 
Ba~6epr A.D.,HClfHOB ~.M .•TapaT·a.fl.TeXHOJlOPHH nuney Jl&D~BBHKR. 

].:MamHHOCTPQeHlie,I985.192c. . 
3alIlliTs aTilocQlePi:l 0'1' npoldb!lllneHHliX sarp1l3HeHHA:CrrpaB.1i3Af' ''HC 11
 

2 q./!Iep.c 8.HrJl .jnOA P6A.KanbBell'l'S C•• HHrnyH.ll.8 r.M.' M. :1
 
rieT~prllSl, 1988 :1:472c. .
 

Bpe'1'lJlHa~ep B•• 1CyptIJC'l' ~tOxPaH8 B03AY1JlHoro 6accel!Ha 0'1' BaI'"P1I3­

HeHHA.reXHonorHH H'KOHTPoKb/TJep.c BHrn.;UoA'pe,n. A.~.TY6 oXKMH8 . 

1I.:XJnrHll, 1989 •288c • 
:CHr8JI HJI.3a1llK'I'8 B03)1Y11lHOro ClaccellHs npH ClIOO'BHHH TOnJIWna.JI.: 

He,nP8,I988:312c . ' 
'HcnHOB ]~Id •• J'pHroPbBB JI.H •• JIeBlIli A.B •• DypeHHH8 T.H;Teop6THqeC­

leMB •OeNoB$! 0X'~ 0KPYJk8llUlell Epe~~Qx~ 8'l'MO$pHOI'O BOSJlYX ' 
. YQf!6Hoe nocodxe Icq6+~. lUJlI .Cfi6.; 1991.75c. ' 
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