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peKoHcmpgKquH UHme2pupOBaHH020
 
npegnpuHmuH Q6n
 

D. B. PbI 6Hj,fKOB, 

H. n. EioHAapeHKo, 

AD<d1HTepHewHll nei1nep»; 

10. r. MaHApe, 3.11. AKj,f M, 

ens rTY rn 

AMI Caeroropckoro l.\ellll101103HO­
6yMa)l(Horo KOM6j,fHaTa aonpocu 06ec ­

ne4eHI1il 3KOll0rl14ecKoi1 6 e 30 nacHoCTI1 , 

CHvl)KeHVlil B03Aei1CTBVlil Ae ilTenbHOCTVI 

npeAnpVlilTVlil ua OKPY>K a lOl11YIO cpeny 
acerna croanu B OA HOM PilAY C ofiecne­
4eHVleM 6e30naCHbix YCIlOBVli1 TPYAa VI, 

HapilAY C Bbln OIlHeHl1eM n p 0 I13BOACTBe H­

HOi1 nporpara au, HenpepblBHblM COBep ­

w eHCTB OBaHVleM Te XHOll 0rW-I e CKVlX npo­

ljeCCOB VI n OBblw eHVleM KOHKy p e HToc no­

C0 6HOCTVI BblnycKa eM oi1 npO AYKlj VlVl . 

CBil 3aH O 3TO He TOll bKO C 3 KOll0 r l14ec Ko i1 

VI COljVlall bHoi1 OTBeTCTBeH HOCTblO c 0 6­

CTBeHHVl Ka KOM6V1HaTa - KPynH e i1w ei1 

Me >KAyH a p OAH Oi1 ljellll 1011 0 3Ho- 6 YMa >K­

HOi1 KOMnaHVlei1 MVip a International 
Paper (~HTepHei1weHall nei1nep), HO VI, 

B TOM 4V1C lle, C pacnonoxeuue» KOM6V1 ­

uara B He nocpe ACTBeHH o i1 6IlVl 30 CTVI C ro­
p OAOM VI C Po ccVl i1cK o-lllVlH c Koi1 rpaua­
lje i1. Kp OMe roro. npennpasrae Ha XOAVlT­

Cil ua 6e pe ry pe KVI BYOKCbl - OTHOCVlTell b­

HO He 6 011 bwoi1, HO n Oll Ho BOAHo i1 p eKVI, 

Ha KOTOpOi1 Ha reopwropua lllVlHllilHA VIVI 

TaK>Ke pacnonarae r cs HeCKOll bKO npen­
n pl1ilTVl i1 l.\5n. 

n OCTp o e HHbl i1 B KOHl.\e XIX aexa KOM­

6 V1 HaT HeoAH oKpaTHo MOAe pHVl3V1poB all cil 

VI pexoacrpyaposanca. B KOHl.\e 1998 rona. 
C n p Vlxo Ao M KOMna HVIVI Inte rn a t i on al 

Paper, KOM6V1HaT ecrynun B HOBylO ¢ a3Y 

csoero pa 3BI1TVlil . B nepaoa C 1999 rona 
KOMna HVl il VlHBeCTVlpo Ball a B npennpasrae 
60llee 600 MIl H nonnapos CWA . 3TO n o­

asonano He TOllbKO npaK TV14eCKVI B AB a 

pasa YBell V1 4 V1 Tb npOVl 3BOAVITellbH OCTb no 

6y Mar e VI kaprouy, OAHOBpe Me HHO y BellV1­

4V1 B nOTpe611 eHVle Ap e Be CVl Hbl C 1,4 AO 

2,1 Mll H MJ B roA, HO VI nOllHOCTblO 06HO­

BVlTbcrpykrypy Bblny c KaeMo i1 npOAYKljVl Vl. 

n peAnpVlil TVl e nepeuino Ha sunycx Hay Ko­

e MKoi1 npoAYK ljVlVl C BblcoKOi1 A0 6 a Blle H­

HOi1 CTOVI MOCTblO, KOHKypeHTo c no c06H oi1 

VI Bo cTp e6 0Ba HHoi1 ua pOCCVli1 CKOM VI MVI­

pO BOM puukax - 0 ¢ VlcHo i1 6 YMa r Vi VI MHO­

rocnojiao ro, 4 V1CTO uenmonoauoro, B TOM 

411 Clle Mell0Ba HHo ro xaproua Mil ynakos­
KI1 >K Vl AK VlX nauieeux n poAYKTo B. Takoe 
Vl3MeHeHI1e crpyurypu Bbl nycK aeM oi1 n po ­

AYKljl111 n0 3BOllV111 0 no 3TI1M BVl Aa M n p o­

AYKl.\I1V1 He TOll bKO npa KTI14eCKI1 nOll HOC­

TblO OCYl11eCTBI1Tb I1Mn opT03 a Mel11eH l1e, HO 

11 CYl11eCTBe HHO HapaCTI1Tb 0 6b eM skcnop­
ra [1]. flocrasnsa npo AYKl.\11 1O ua 3KOll 0­

rl14 eCKVI 4YBCTBI1Tell bHbie p blHKI1, KOM6 11 ­

HaT AOll >KeH o nepaTI1BHO pearupoaan, Ha 

B03 paCTalO111 11 e Tpe60Ba HVlil norperiare­
ll ei1 K 3 KOll0 r l14ecKo i1 xapaxrepwcruke ee 

npOI1CXO>KAeHl1il. 

Ocaoaononarao uraa 4 aCTb 6113Hec ­

CTpa Te r l111 KOMna Hl111 I ntern at i o n al Pa p e r 

- v13rOTOBll eH l1e n p oAY KljVlI1 B 6 e 30n ac­

HOi1 11 3AoPO Bo i1 p a60 4ei1 cpene, pasya ­

Ho e I1c n Oll b30 BaH I1e n p Vl p OA HblX pecyp­

COB 11 nOCTOilHH oe COBep w e HCTBOBaHVle 

npnponooxpaauof Ae ilTe ll bHOCTVI . 

C npl1XOAOM Ha HOBoe np0l1 3BOACTBO 

KOMn a HVl il Internati on a l Paper n pl1 Hil lla 

Ha cetis otiasarensct ea ycrpanars YCIlO­

BVl il l1 He nonycxan, CllY 4a Vl, npnBOAil l11V1e 

K Tp a BMaTVl3 My VlIl VI He ra TVlBHO MY B03­

Aei1 cT BVlIO Ha OKPY>KalOl11YIO cpeny. np~ 

3TOM peanasyer cs crpare rus KaK n oCTO­

il HHOro OC0 3 HaHHo r o Ylly4w e HVlil 3K01l0­

r Vl4e CKVlX nokaaareneji, Ta K VI , B Ka4eCTBe 

Ba>KH e i1w e (1 l.\e llVi - HylleBo ro KOllV14e­

CTBa VlHljVlAeHTOB , cssaauuux C npous­
BOACTBeHHbl M Tpa BMaTVl3MOM. 

Allil p e a I111 3 a l.\l1V1 3T0 i1 cr pare rwv 
KOMna HVlil orissyerca: 

• Cnenosan, Bc e M Me>KAy HapoAHbiM 

VI POCCVl i1CKVlM3a KOHa M VI nOCTaH O Blle H ~ ­

il M B 0611 a CTVI oxpauu OKpY>KalOl11ei1 c pe ­

Abl , 3AOPOBbil l1 6 e3 0 naC HOCTI1, c06CTBeH­

HblM npaennan VI 0 6 il 3aTell bCTBa M KOM­

n a HVI VI n o cx paue oKpy>KalO l11ei1 cpens, 

n p OMbl w ll e HHoi1 r VlrVle He VI 6e30 naCHOC­

TVI, a Ta K>K e npVlHljVln aM oxpauu npnpo­
Ab l, 3AOPOB bil 11 6e30 naC HOCTVI AMepl1­
KaHcKoi1 Accouaaua« 11eca j,f EiYMarl1 VI 

n p or p aM Mb l S us ta i na b le Fo r e st r y 

I ni t ia tive (S FI )sm [2, 3]. 
• n p VlAa BaTb ocotice 3Ha4 eH Vle n pe ­

AOTBp al11eH l11O 3arpil3 He HI1il oxpyxao­
l11 ei1 cpenu, y CTpaH e HVlIO t exnonora-r ec­

KI1X Cp bl BOB 11 nOCToilHHo~o B epweH ­

CTBOBaH Vl IO TeXH Oll0rI1V1 . 

I'1CXOA il 11 3 OCHOBonOll aralOl11l1X 

npuuuan oa «YCToi14I1BOro pa3 BVlTl1il», 

KOTOpb lX HeyKll o HHO npnnepx naaerca 
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KOMnaHV111 International Paper, npenyc­

MaTpV1SalOl11V1x uepaspuauy» CS1l 3b 3KO­

HOMV14eCKoro, couaansuoro V1 3KOnOr\.1­

-reckoro pa3S\.1T\.111, \.1HS eCT\.1lj\.10HHbie 

nporpaMMbl pa3S\.1T\.111 KOM6\.1HaTa npe­

AYCMaTp\.1 san\.1 yrny 6neH\.1e nepepatiorxa 
ApeSeC\.1Hbl V1 KOMnneK CH oro ucnom.ao­
saHV111 necuux pecypcos, nepexon Ha Hd­

YKoeMKV1e TeXHonorV1V1, nOCTOllH Hoeyny4­

uieuae 3KonorV1V1 [4]. npV1 3TOM HayYHOe 
conposoxneuae \.1HSeCT\.1lj\.10HHbIX npo­

rpaMM oCYl11eCTSnlln\.1 KaK HaYYHble \.1 \.1H ­
}f(\.1 H\.1 p\.1 HrOSble ueurpu KOMn aH\.1\.1, TaK \.1 

HaYYHbl~ napTH ep KOM6\.1 HaTa - CaHKT­
neTep6yprCKl<1H rOCYAapCTBeHHblH Tex­
HonorW1eCKl<1H YHl<1BepCl<1TeT pacrarens­
HblX nOnl<1MepOB (Cn6 rTY pn) [5- 9]. 

YHV1sep cV1TeT \.1 MeeT Heronsxo MHoroneT­
H\.1e MHoronnaH OSble CS1l 3\.1 C KOM6\.1Ha­

TOM, HO \.1 C 1991 S3a\.1MOAeHCTsyeT C IP, 

S YaCTHOCT\.1, SbInOflH\.1S S 1995-1996 rr . 

PllA pa60T no onTV1 MV1 3alj V1 V1 CV1 CTeM so­

Aononb30saHV111 ua aasonax IP S CWA. 
Bce MeponpV111TV111, «oropsie peana­

30Sblsafl V1 Cb Ha KOM6\.1HaTe, \.1 Men \.1, KpO­

Me lj eneH nOSbIW eH\.111 3¢¢eKT\.1SH OCT\.1 

np0\.13S0ACTSa, ra ioae \.1 3KOflOr \.1 yeCKYIO 

COCTaSfllllOU\YIO. OHa xacanacs KaK CO­

Kpal11eH\.111 rasoau x Sbl 6pocos V1 c6pocos 

CTOYHbl X SOA, TaK V1 CO Kpal11eHV111 06be Ma 
rse pnux OT XOAOS, a s nocnenaue rOAbl ­

V1 COKpal11eHV111 «xaptio uosoro cnena»'. 
B KayeCTSe np\.1M epOSrax oro ncnxo­

Aa MO}f(HO np\.1SeCT\.1 cnenyiotua e ¢ aKTbl : 

KOM 6\.1HaT cran nepsblM npeAnp\.111T\.1­

eM S Ll,5n POCC\.1\.1, nonuccruo nepeuiezt­

WV1M Ha np0V13 S0ACTSO npoAyKljV1V1 6e3 
V1cn onb30s aHV111 3neMeHTapHoro xnop a 

(oroenka ECF) . B pesynsrare 6blna pes­
KO CH\.1 }f(eHa TOK C\.14HO CTb CT OK OS, Ka K 

c06CT seHHO npOMbIS K\.1, TaK \.1 S ueno« 

KO M6\.1H aTa \.1, COOTseTCTBeHH O, uarpyak a 

Hd OKpY}f(alO l11YIO cpeny . Pauee, euie S 

1980-e rOAbl Ha KO M6V1 HaTe 6blna snep­
Sbl e S CCCP peanaao saua Snponsuuneu­

Hbl X Ma cwTa6ax r exuonor aa np0V1 3S0A­

' KaK\.1 3SeCTHO, nOA «Kap60HOSbIMcnenon» 

nOH\.1MaIOT KOfl\.1yeCTSO A\.10KC\.1Aa yrne ­

pona, 06pa3YIOl11erOCll OTC}f(\.1raH\.1l1 \.1 C­

xonaex or o r onnaaa . or xecenuoe KeAV1 ­

HV1lje sblnycKaeM oH npoAyKljV1V1. 

crsa cynb¢ aTHO H n\.1CTSeHHOH 6eneHOH 

uenruon oautiea \.1CnOnb30SaH\.1113fleMeH­
rapuoro xnopa - crtienxa ECF. Pa60Tbi 

npOSOA\.1fl\.1Cb nOA PYKOSOACTSOM nporp. 
r. Jl. AKl<1Ma - «orua » K\.1 CnOpOAHoH OT­

6enKV1 [10] ) . 

• 3a c-r er MOAepHV1 3aljV1V1 npoMblsKV1 
He6eneH OHljennlOno3bl 060\.1x uenrnonos­
HblX 3asoAos (XSOHHOro - CALI,-l \.1 fl\.1­
creeauoro CALI,-2) Ha npeAnp\.111T\.1\.1 6blfla 

peanaaoaaua nporpanaa 3HaY\.1TeflbHOro 
nOBbIWeH\.111 xa-recrsa He6eneHoHljeflnlO­

no3bl. 3T\.1 MepOnp\.1l1T\.1l1 n03S 0n\.1n\.1 3Ha­

4V1TenbH O CHV13V1Tb pacxon X\.1 MV1 KaTOS Ha 

oT6enKy, ynYYWV1Tb nOKa3aTenV1 rorcaoa 
npoAyKljV1V1 , 3KonorV14 ecKV1M 3¢ ¢ eKTOM 

TaKoH MOAepHV1 3alj\.1V1 CTano 3HaY\.1 Tenb­
Hoe CH\.1 }f(eH\.1 e pacxona X\.1 M\.1 KaTOSHa OT­
6eflKy, 3HaY\.1 TeflbHOe CH\.1 }f(eH\.1e KOfl\.1ye­

crsa OpraH\.1 yeCK \.1X 3arp11 3HeH\.1H, nonaAa­

10 111 \.1X S CTOYHble SOAbl. 

• B or tie nsuu x uexax KOM6\.1HaTa 
6blna peanaso sau a CV1CTeMa npOTV1S0­

TOYHOH npOMbISK\.1, YTO n03S0fl\.1nO CH\.1 ­

3\.1 TbYAenbHb1H paCXOA npOM biSHOH SOAbl 

C65 AO 25 M3/TO HHy uenrnonoau [11-13]. 
• MOAepH\.13alj\.111 C\.1 CTeM sOAo060­

pcra 6yMar o- V1 KapToHOAenaTen bHoH 

MaWV1H n03S0nV1n a, KpoMe nOSblw eHV111 

xasecre a sblnycKaeM oH npoAyKljV1V1, TaK­
}f(e 3Ha4V1TenbHO CHV1 3\.1Tb YAenbHblH pac­

XOA SOAbl Ha np0\.1 3S0ACTSO. 

• 6blno oCYl11eCTBfleHo CTp0\.1Tenb­
CTSO aasona ocaxneaao ro Kap6 0HaTa 

Kanblj\.1l1 (PC C~ C \.1Cn Oflb30saHV1eM AnH 
OCa}f(AeH\.1 HKap60HaTa KanbljV1H AV1 0KCV1­

Aa yrnepona (yrn exa cnoro rasa) OTXOAH­
l11V1 X (AbIM OSbI X) ra30Suaaecrepereaep a­

ljV1 0HHbIX neyeH. I'lcnonb30SaH\.1e PCC S 

KayeCTSe HanOnH\.1Tefll1 Afll1 6YMar \.1 \.1 

KapToHa n03S0fl\.1flO CH\.1 3\.1Tb pacxoA 

ApesecHoro sonOKHa Ha np0\.13s0ACTSO 
l-oH TOHH bl 6YMar \.1 \.1 kaproua V1 coxpa­

TV1Tb sufi poc napaa xoaux ra30S. 

• YCTaHosKa MHoroTonnV1sH oro KOTna 
- YTV1nV13 aTopa (MTK) n03S0flV1na OTKa­
3aTbCl1 OT \.1CnOn b30SaH\.1H \.1 CKOnaeM oro 

TOnn\.1 Ba (Ma3yra)AnH C}f( \.1 raH\.1 H\.13 6bITOY­

uoro aKT\.1SHoro \.1na OY\.1CTHbIX coopyxe­
H\.1H (AO3TOro \.1n C}f(\.1 ranCl1 S nevax CKV1 ­

nHl11\.1M cnce» 6e3 yrV1nV13aljV1\.1 renna) . a 

raoxe. aa C4eT3¢¢eKTV1sHoro ucnonsao­

SaH\.111 renna OT cosn ecruoro C}f( \.1raH\.1 11 

«oponpesecaux OTXOAOS Anll nOflyyeH\.111 

napa \.1 3fleKTp03Hepr \.1 \.1 3HaY\.1TenbHO co­

KpaT\.1 Tb norpetinenue npuponuoro rasa V1 

nOKynHoH 3neKTp03Hepr V1 V1 , cOK paTV1 Tb 
suripoc napH\.1KOSbIX ra30S V1 , COOTseT­

CTseHHO, «Kap60HosblH cnen» [1 2]. 

Kpowe MepOnpV1HT\.1H, oAHospeMeHHo 

noesnua touur x 3¢ ¢eKT\.1 SHO CTb np0\.13S0A­

CTBa \.1 oxaaueaio ui ax conYTCTsYIOU\\.1H 
nOflO}f(\.1TeflbHbIH3KOflOr\.1Y eCK\.1~ 3¢ <j)eKT, 

6bln \.1 peanaaosauu MepOnp\.111TV1l1 V1 YV1C­
TO 3KOnOr\.1yeCK\.1H HanpasneHHOCTV1. 

HaV160nee 3aTpaTHb1MV1 \.13 HV1 X6blnV1 : 

• 3aMeHa V1 Kan V1 TanbHblH peMOHT 

060pYAosaHV1 H OY\.1CTHbI X coopY}f(eH\.1 H, 
3aMeTHO nOSbI C\.1SWee 3<j)¢ eKT\.1 SHOCTb 

\.1 X patioru, 

• BHeApeH\.1e C\.1C TeMbl ctiop a V1 C}f( V1 ­
raH\.1H AypHonaXHYl11V1 X ra30S cynsdiar­

uenmonoauoro np0V1 3s0ACTsa, 3Ha4V1­

TenbHO ynYYWV1S Wee cV1TyaljV11O Craaosu­

MV1 Sbl6pocaMV1 S ar no crpepy [1 4]. 

• MOAepH\.1 3alj\.1H C\.1 CTeM ra300Y\.1C­
TK\.1 conopereuepauaounux xornoa. no­
3S0n \.1 SWall peaxo. S 2,5 pasa. CH\.13 V1 Tb 

KOn \.1 yeCTSO raao-nuneau x au tipocos. 

6blnV1 TaK}f(e ocyuiecr sneuu APyrV1e 

MeponpV1HTV1H, nOSblWalOl11V1e axonorv­

YecKylO 6e30nacHoCTb npoaasoncrea: 

• OCYl11eCTSneHo CTp 0\.1TeflbCTS o sa­
111\.1TH~ Xc o OPY}f(eH\.1HAflH C60p anep en\.1 ­

BOB S cny-rae nOSpe}f(AeH\.111 e M KO CTe ~ 

xpaHeHV1 11 l11eflOKOS . 

• Ilpoeeneua MOAepHV1 3aljV1H CV1 CTeM 
Y4eTa eononorpeoneuna V1 SOAOOTseAeHV1H. 

• nposeAeHbl pa60Tbl no AanbHeHweMY 
nOSbIWeH\.11O 3¢ ¢e KT\.1 SHO CT \.1 npOMbISK\.1. 

• np oseAeHbl n\.1nOTHble \.1CnbITaH\.1H 
YCTaHOSK\.1 <j)flOTalj\.1\.1 C uenuo eup aoor­
K\.1 TeXH\.1yeC K\.1XpeWeH\.1H no pexoucrpyk­

lj\.1\.1 CV1 CTeMbl AOOYV1CTKV1 CTOYHblX SOA. 

• BblnonHeH npoekr CTpOV1TenbCTsa 
nonur oua AnH CKnaAV1posaHV1H npOMblW­

neHH blX OTXOAOS V1 rsepnax 6blTOSbiX OT­

XOAOS ropona Cseroropcxa. 
• npOSOA\.1TCH coas ecra aa paoor a C 

3aBOAOM SCA no nP0\.13S0ACTSY Cf5 \.1 Kcw,­
TOHH O~ ¢ a6pV1 KoH no yny4weHV1 1O Ka4e­

craa CT04HbiXSOA 3TV1 XnpeAnpV111TV1H (CTO­

KV1 3TV1 X npeAnp\.1HTV1H nocrynacr Ha OYV1­

cruu e coopY}f(eHV1l1 Ko~, 6V1H aTa). 
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• Paspatioraa u 11 peanasoaauu KOM­

nfleKCHbl e CI1CTeMbl ynpa BfleHI1H Ka4e ­

CTBOM npogYKl.\l111 ( VlCO 90 01), oxpauu 
oKpYlKalOlLl e~ cpenu (VlCO 14000) 11 np. 

• P a 3pa60 TaH~ BHeg pe Ha 11 Ce pTI1­

¢ l1l.\l1p OBaHa ua COOTBeTCTBl1e crasnap­
Ty VlC014001 :96 CI1CTeMa YCTO~4I1BOro 

necononb30B a HI1H . 

lilToroM 3To rO srana I1HBeCTI1I.\110H ­

HO~ nporpaaa u Cseroropcxoro l.\6K CTa­

flO YBefll14eHl1e 06lLl e~ nponaeonnrens­
HOCTI1 npennpuaraa npl1MepH O ua 50 %. 

npl1 3TOM ygeflbHbl~ pacxon BOg bl Ha npo­

11 3BOg CTBO COKpa Tl1flCH n pl1Me p HO na 
30%, a conepxanae 3a rpH3HeH I1 ~ B 0 4 11 ­

lLleHHbl X CTOKax 3Ha4l1TeflbH O CHI13I1flOCb. 

TaK, conepxan ue B3Be w eH HbiX BelLleCTB 

B 0 4 l1lLleHHbiX CTOKax B 2004 r . no cpas­
HeHl110 C 1998 r. CHI1311flOCb B 4,9 paaa. a 

conepxau ae OpraH I14eCKI1X 3a rpH3HeH I1~ 

( 6n K) - 3,7 pasa. B «paau» TaKlKe CHI1­

311flOCb co geplKaH l1e B CTOKax MeTaHOlla, 

Cep HI1CTblX coegl1He Hl1ii, CKl1n l1ga pa 11 

gpyrl1 x Cnel.\ l1¢114eCK I1X 3a rpH3HeH I1~ . 

Ha puc. 1 nOKa3aHO CHl1lKe Hl1e coaep­
lKa HI1H OCHOBHblX 3a r pH 3 HeH I1 ~ B CTOKax, 

ctipacuaaeaux B pexy Byoxca C 200 0 go 

20 02 ronos . 
Pa 3p a6 0T Ka TeXHI14e CKI1 X p eWeHI1~ 

nepe-uicn euuu x s suu e Mep Onpl1HTl1ii 

npoacnanacs C I1cn Ofl b30BaHI1 eM onura 
I1HlKeHepOB Caeroropcxa, KOMnaHl111 VlH­

repueuiun Ilejinep, YHI1Bep CI1TeTCKoii 11 

orpacnesoa HayK I1, npOeKTl1pOBlLl I1KOB, 

eenyuiux npol1 3Bogl1Tefl e ii otiopynoaa­
HI1H 11 TeXHOfl Orl111 - KOMna Hl1ii MeTeD, 

AHAPl1lt KWI. 
VlHTeHCI1BHaH pe afll1 3al.\I1H nepBoro 

srana I1HBeCTI11.\11 0 HHOii n p orpaMMbl n o ­

CflYlK l1fla caoero pona TeCTOM gflH npen­
n pI1HTI1 H. 

Pesynsraru OT peall 113 al.\1111 OKa3a ­

fl l1Cb Bne4aTflHlOlLl l1MI1. 3TO, npexne Bce­

ro, CHl1lKeHl1e ce6eCT0 l1MOCTI111 no auure ­

Hl1e l.\eHbl B b l nYC K ae M O~ npogyKI.\ I1I1, np a 

3Ha 411Tefl bHOM CHI1lKe H1111 3KOflO rI14eC ­

Koii HarpY3KI1OTgeH TellbHOCTI1 npennpu­

HTI1H. OHI1 TaKlK e nocllylK l1ll l1 AOKa3a ­

TeflbCTBOM roro, 4TO KOfl fl e KTI1B npennpu­

HTI1H B COCTOHHI1I1 BHegpHTb 11 OCBal1BaTb 

ne peno s ue TeXHOflor 11 11 11 otiopya o aa ­

Hl1e, 11 3a Cfl YlKI1fl npas o Ha g afl bHe ii w y lO 

14000 r----:-:-=- - - ---- - - - - - ----- - - ---,
1lA79.&5 

12000 

1000 0 

8000 

6000 

400 0 . 

2000 ­
302,8l 294.93 

o+-.-\.-0--:'; 
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[02000 112001 0 2002 1 
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PI1C. 1. CHl1lKeHl1e c6 poca 3a rpH3 H e H I1 ~ C 0411lLleHHblMI1 CTOKaMI1 B pexy Byokca. 

nporpaany I1 H BeCT l1lj l1~, aanpa aneaaux 
Ha nO Bbl We Hl1e np 0I13B ogI1TellbH OCTI1, 

yrny61leHI1e nepepatiorxa 11 YBell114e HI1e 

g01l11 npoAYKljl111 C B b ICOKO~ nofiasneu­
HO ~ CTOI1MOCTblO. 

OAHaKo BWCOKaH nfla HKa Aoc Tl1rHy­

TblX nokasarenea n o Ka4eCT BY CTOKO B Hd 
ne p B bl~ asrnan kaaanace n penHTCTBl1eM 

g flH Aall bHeii wero pa 3BI1TI1H npennp as­

TI1H. BeAb B nnauax 6 blfl l1 xpy nuue I1H­

BeCTl1ljl111 B pacur ape uve npca asoncraa 
11 YBe fll1 4eHI1 e npo l13Bo g l1Tell bHOCTI1. 

Ilnauapoaanoce npOBe CTI1 MOAepHI13a ­

ljl1lO «aprcaonenarensuof MaWI1Hbl CYC­

TaHoBK oii CI1CTeMW MeIl OBaHI1H, yBefll1 ­

411Tb np0l1 3BOAI1TellbHOcTb Ma WI1Hbl no 

sup afiorke 6 e1l0i1 6yMa rl1 11 , Ha KOHeLlv 

OCYlljeCTBI1Tb CTpOI1TellbCTBo 3a BOAa n o 

npoaason crsy 6efl e Ho i1 XTMM. 

B panxax HOBOi1 I1HBe CTI1ljl10 HHOii 

np orpaMMbl DAD «Cseroropcx» nnauupo­
eano CTpOI1Tellb CTBo aoaoro 3aBOA a n o 

npowaaoncrsy 6efl eHoii XI1MI1KO-TepMo­

M eXa H I14eCKO~ MaCCbl ( 6XTMM), ucnons­

3 yeMo~ B npouaeoncrae 6y Ma r l1 11 xap­
TOHa. Cblpb eM AIl H 6 XTMM CIlY lKl1T OCI1Ha 

(c ronons g po lKa llj l1i1» ) - He Bo CTpe 6 0­

Ba HHaH ua ce r onas nopona n p eseca a u. 

He n03 BOflHIOlLlaH 3¢ ¢ e KTI1BHO BeCTI1fl e ­

co nonsao sau ae . B CMe waH HblX n ecax 

OCI1Ha pa CCMaTpl1BaeTCH He TOflbKO KaK 

Hell l1KBl1gHaH n pe se cuua, HO 11 KaK Cop­

HaH necuas nopona, 3aMeAflHIOlLlaH pOCT 

BblCOKOljeH HblX XBOi1HbIX nopon [15 - 16] . 

B TO me BpeMH ce ro n as B Ml1pe r onons 

(OCI1Ha ) p a CCMaTpl1Ba eTCH KaK 0 4e Hb 

nepCne KTI1 BHaH nopona. nflaHTaljl1 11 KO­

roporo n0 3BOlll11ll1 KI1TalO pe 3KO paCWI1 ­

p l1Tb npol13BogCT BO fl ecHo ~ n pogyKljl111 

(¢aHepbl, 6yMarl1 ) [1 7] . 

6 efl e HaH XTM M OTHOCI1TCH K TaK Hd­

3bl BaeMbiM nOlly¢a6p l1KaTaM BblCOKOro 

s uxona. BblXOA 6 XTM M 11 3 npesecaau 
OCI1Hbl COCTaBIlHeT cauui e 85%, B TO 

BpeMH KaK np l1 nOllY4 eH I111 6 ell eHO ~ 

CYfl b¢aTHo ii uenm onoau - OKOIl O 50% . 

Ta KI1M 06pa30M, g flH npoaaaoncraa on­
aero 11 ro ro lKe KOfl l14eCTBa n poA y Klj l111 

rpetiyerca B nonropa pasa MeH bwe gpe­

Be CI1Hbl. 3 KOll Orl14e CKOe 3Ha 4eHI1e 3TO­

r o npoekra gflH Cesepo-Janannoro pe­

ruoaa p<lJ 3aKIl104aeTCH Ta KlKe B TOM, 4TO 

ero peanuaauaa n03BOll l1T 3KOHOMl1Tb 

60llbw oe KOfl l14e CTBO ApeBe CI1Hbl APY­

r a x nopc n. 0AH aK O, npol1 3Bog CTBO 

6X TMM HBflH eTCH C 3KOflO r I14 eCKO ~ TOY ­

KI1 3pe HI1H 11 Hal16 0flee CIl OlKHbIM, TaK 

KaK npa auxone np ogyKljl111 85% B CTO­

KI1 nonanaer 1 5% OT MaCCbl Ap eBeCI1Hbl, 

a I1cn Oll b30B aHI1e Tpag l1lj l10 HHOH CI1CTe­

Mbl pereuepauua cynsdiar uoro npouec­

ca He uenecoofipasxo . 

Vl3BeCTHO, 4TO aa n sopuue opraau 

He cornauiaorca ua YBe ll114e HI1e KOIlI1­

4 e CTBa 3arpH3H e HI1H B CTOKax, AalK e 

ecn a YAeflbHoe KOfl l14eCT BO aa r p as ue ­

Hl1ii Ha egl1H l1ljY npogyKlj l111 11 CHl1lKa­

eTCH. Pa6 0THI1KI1 KOM6~a npe xp ac­

HO nOHI1Mafll1 , 4TO YCflOBl1eM c o rnaco sa­

HI1H cnenyiourero sr a na I1HBeCTl1 ljI1 0 H­

HOH np or p aMM bl 6 y g e T COXpa He Hl1e 

ypOBHH aan o soro c6poca . 

l.\eJlllJOI1Q3a oyMara KaPTOH 64 
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3Ta aanasa peuianacs no rpen oc­
HOBHblM HanpaBIleHiIIllM: nepsoe - yCiII­
IleHille KOHTpOIlIl ill YIlYYWe Hille pe)l{iII Ma 
CToKo06pa30BaHiII Il Aeii CTBylOll.lero npo­
Vl3B oACTBa; BTO poe - AaIlbH eiiwee no­
BblweHVle 3cjJcjJ eKTVlBH oCTVl paboru cy­
uiecr eyiouia x OYiII CTH blX coopy)l{eHVl ii; 
TpeTbe - npVl cTpo illTeIl bcTBe 3aBO Aa 
5XTMM npenycaorpers CTp oVlTeIlbCTB o 
IlOKaIlbHbl X OYVlCT HblX coopY)l{e HiII ii Vl 
npcseneawe KO MneHcVlpylOll.lVlX Mepon­
pVlIlTiIIii, noaeonmouiax npn nycxe 3aBO ­
Aa He yBeIl illYiIITb 06ll.lillii 06beM sarpaa­
HeHiIIii, ctipac u saex ux B pexy. 

,[\Illl peanasauaa nepaoro uanpae­
IleHiIIll 6 ~Il O npOB eAeH O AonOIlH iIITeIl b­
Hoe 06CIleAOBaHille pe)l{Vl Ma CTOKo 06pa­
30BaHVlll AeiiCTBylOll.lerO npOVl3 BOACTBa, 
npoauanw aapoaauu ill onpenenesu AO C­
TVl )l{VlMbl e HopM aTVl Bbl c6poca no Ka)l{AO­
My npOill 3BOACTBY ill nposeneuu Mepon­
pillllTVlIl no y)l{eCTO yeH VlIO TeXH OIl OrVlyeC­

Koii AiIIC ll Vl nIlVlHbJ. 
,[\Illl peaIlill3all illVl BToporo HanpaB­

JTeHiIIll 6blJTa npnrnaureua KOM naHiIIll KWI 
(senyuiaa KOM naHiII ll no TeXHOJTOrillll M ill 
CiII CTeMaM OYiIICTK iII CTOKOB), a HayYH Oe 
conposoxnea ae pa60 T OCY ll.leCT BIlIlIl 
cn 6 rTY Pfl . 5blIlO npOBeAeHO CO BM eCT­
Hoe 06CIleAO BaH Vle 3cjJcjJ eKTVl BH OCTVl pa­
60Tbl OYiIICTHblXcoopy)l{eHVl ii, oripeneneu 
BKIlaA Ka)l{Aoro Vl 3 npOVl 3BOACTB, BKIlIO­
yall 3aBOA SCA (no npow aaoncray Cf'E). 
B cjJ Op MVlp oBaHille oriuiero CTOKa, KaK no 
06beMy, Ta K Vl no OCHO BHblM BVlAa M aar­
p1l3 HeHVlii . PeweHo 6blJTO oCYll.leCTBiIITb 
peKoHcTpyKllilllO C illCT eM ~ AO OYiII CT KiII 
CTOKOB, xoro paa 6blIla nocrpoeu a no 
npoexry cjJiIIH CKiIIXcneuaanucro e Bnepa­
OA peKoHcTpyKllillill npeAnpillllTiII ll B1984 
roAY . YCTaHoBKa CYiII TaIlaCbonu r uo-npo­
MblwIleHHoii Vl Ccaxo ro nycxa He otiec­
neYiIIBaIla 3cjJcjJe KTVlBHo CTVl asnue 30 %. 
Ilpuuunn patior u yCTaH oBKiII - COBMe­

ll.leHHall BOAH OM Y3Ile cjJIl oTallVlIl ill cjJ iII Il b­
rpauas CT OKOB . B pesynsr are nposeneu­
Hoii KOMnaHVleii KWI ill Cn6 rTY pn pe­

KO HCTPYK l\ Vl ill ( pvc . 2) Y3Ila AOOYiII CT KiII 
[18] conepxa aue B3 BeweHHbiX aeuiecrs 
B OY iII ll.leHHOM CTOKe CHiII3 i11 IlOCb AO3 - 7 
Mr/JT iIITp. Ho, KpoMe r oro, BbIIl CHiIIIlOCb, 
YTO Ha necxe, xepea KOTOpblii npoxoaar 

Pille. 2. neCyaHbJe cjJnoTocjJiIIIlbTpbJ AOOYiIICTKiII CTOYHblX BOA. 

cjJill nbTpallill ll , uapacraer TO HK Vlii CIloii 
aKTVlB Horo iIIna, ill, 6na roAapil 3TOMy, B 
pesynsrare npoacxonnr CHiII)I{eHille 5n K 
B OYiII ll.leHHOMCTOKeAO4 - 5 Mr/ nillTp . 

Iper se HanpaBIleHille AOn)l{H O 6blno 
6blTb peanaaoaaao B COCTaBe npoexr a 
crpoa te nsc rna aasona 5XTMM . Ilccne 
MHOrOYVl CneHH blX scrpe v Cpa3n Vl YHblMVl 
cjJillpM aMiII , koro pu e npennaranv pasuue 
aapnaur u oprau illsallill Vl nOKanbH oii OYiII ­
CTKiII CT OKOB noaoro 3aBOAa, 6blna npa­
HIlTa YHVl KanbHa ll CVlCTel-1a KaK noxans­
Hoii OYVlCTK Vl CTOKOB 5XTMM (19), TaK ill 
peKoHCTpyKll Vl ill oti uieaaaoncxof OYiIICT­
Kill CTO KOB . 

COBMeCTHall OYiII CTKa CTOKOB 3aBO ­
na 5XTMM ill Aeii cTBy lOll.lerOnpouaaoa­
CT Ba (ABa uenrucnorau x aasona. 6yMa­
ro- ill xapro aonena r ens uaa Maw Vl Hbl, 

npOill 3BOACTB a per eaepauan XiII MiIIKa ­
TOB Vl 3aBOA no npomaoncrey cauurap ­
Ho-rVlrilleHiIIyeCKiII X ill3AeIl illii, CT OK Vl KO ­
r oporo nocryn arcr Ha OYVlCTHbl e coopy­
)l{eHiIIll Cseroropcuoro 1.\5K),Tpe60Ba­
na orp OMH blX Ka nVl TaIlbHblX sarpar ill He 
oti ecne -uieana He06xoAiII MOro (nocru r­
HyTOro ) yp OBHIl 3arpll3 HeHiIIii B OYiII­

ll.leHHO M CTOKe. 
Jloxansua» 6 i110IlOr illyeCKail a3p06­

Hall OYiII CTKa CBbl COKOHarpY)l{eHH blM aK­
TiIIBH blM iIIn OM TaK)I{e rpebosana BblCOKVl X 

Ka nillTaIl bHblX ill onepauaouuu x aarpar. ill 
TaK)I{e He 06eCneYiIIBaIla He06xOA iII MOii 
3cjJ cjJeKTiII BHOCTiII . KpOM e r or o 3TiII ABa 
cnoc06a npeAnonaran Vl 3HaY Vl TenbHoe 
YBenillyeHVl e 06beMa i11 36bITOYH Oro aK­
TiII BHOro una. YTOnorperiosano 6bl CTpO­
VlTenb CTBa AononHiIITen bH blx MOll.lHO CTeii 
no ero C)I{VlraHVl IO. 

5blJTa OTKnOHeHa aHa 3p06Hail OYiII C­
TKa, «crop as npennonarana cn Vl WKOM 
60nbwoii PVlCK He CTa6VlIlbH oii parioru i11 3­
sa BblCOKO ii YYBCTBiIITeIlbHOCTiII K Ka ye­
CTBY ill cTa6i11 Il bHOCTiII iII CXOAH Oro (TOKa, 
a TaK)I{eC B03MO)l{H biM npillAaHill eM npo­
ill3BOACTBY«are rop illill«sapu eo-ncx apo­
onacs uti». 

Bpesynsrare Haillnyywe ii 6blna npa­
3HaHa KO Hllenll Vl Il, npeAIlO)l{eHH all KOM­
naHVl eii KWI, COBMeCTHO CcnerTY pn . 

Iexaonorua 6a3i11 pyeTc il Ha OnTiIIMan b­
HOM COyeTaHVl Vl 06ll.le3aBOACKoii illnoxans­
HblX CiII CTeMOYVlCTK iII CTOYHblX BOA,AOOYiII­
CTKe CTOY HblX BOA npeAnpVlIlTVlii 1.\5n AO 
HOpM c6poca B BOAoeMbl PbI60-X03Ilii­
CTBeHHoro Ha3HayeHiIIll, a TaK)I{e Ha otipa­
60TKe ill06e3BO)l{ iII BaHiII iII ocanxoa ill i11 36bl­
TOYHOro aKTiII BHoro iIIIla AO nokaaarenea, 
noaaonaouiax iIIX iIIcnOnb30BaHille B Kaye­
CTBeHiII3KOKanopilliiHoro 6i110TOnnillBa. 

CYTb KOHllenllVlVl aa xmo vanacs Bcne­
AYIOll.leM. CTOK 3aBOAa 5XTMM xapakre ­

65 •• I ..... l.lenmon03a 5yMara KapmH 
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pasyer cs He B b ICOK I1~\ YAeJlbHblM pacxo­

AOM Ii1 OyeHb BblCOKIi1MIi1 KO Hl.\eHTpa l.\Ii1 H­

MIi1 paCTBOpe HHblX auconoxonexynapuux 
Opra Hli1 yeCKIi1X COeAIi1HeHIi1~, BblCOKIi1MIi1 

KO Hl.\eHTpal.\Ii1 HMI1 no B3BeweHHbiM seuie­

CTBaM (BB) Ii1 BbI CO K O ~ r ennepar y po ji 

CTOKa. n 03TOMY B KayeCTBe nepaoji cry ­

neHIi1 n OKan bH O ~ OYI1CTKI1, 6blJla sufipa ­

Ha MeXaHl1yeCKaH OYI1CTKa Ha 6apa6a H­

Hbl X CIi1TaX (3cjJcjJe KTIi1B HOCT b OYIi1CT KI1 no 

B3B eweHHbiM Bel11eCTBaM 60nee 70%), a 

B «asecr ae BTOPO~ cTyneHI1 nOKan b Ho~ 

OY Ii1 CTK Ii1 - HanopHaH cjJ JlOTal.\Ii1 H (pile. 3), 
KOTopaH n03BOJlHeT CHIi1MaTb oxono 60% 

3arpH3HeHIi1~ (BB Ii1 Xn K). 

llocne sr oro CTOKI1 uanpa annn acs Ha 

JlO Ka nb HY~ 6 110 JlO r Ii1 YecKY ~ OYI1CTKY C 

npOAJleHHblM BpeMeHeM a3pal.\ 1i1 1i1 (gnH 

PI1C. 4. ¢JJlOTaTOpbl gnH crYl11eHIi1H 

1i1 36blTOYHOrO aKTlilBHOrO li1f1a nep en 

06e3Bo}t{IIl BaHl1eM. 

3TOro 6blJl BblAene H Ogli1H asporeu«) III 

BbICOKOC, KOHl.\eHTpal.\lIl eC, aKTIIlB Horo una. 

BblcoKaH KO Hl.\eHTpal.\Ii1 H aKTIi1B HO rO I1na 

6blJlanonyseua sa c-rer 3aMeHbi CeAIi1 MeH­

Tal.\1i10HHOrO Ii1n opa3geneHI1 H BO BTOp IllY­

HOM O TCTO~ H IIl Ke Ha cjJJlOTal.\IIlOHHOe Ii1Jl O­

pa3g e ne H Ii1~ KOTopo e n03BonHno nOJlY­

YIi1Tb xouuejrrpaumo l.\IIlPKYJlli1pY~l11e ro 

I1Jla go 40 r/n I1Tp. AnH a3pal.\1i11i1 Ii1 nepe­

MeWIi1 BaHIIlH I1no B o~ CMeCIi1 cr apue nosep­

XHOCTHble r yprioaspar opa B aspore sxe 

6blJllll 3aMeHeHbi BbiCoK03cjJcjJeKT IIlBH blMill 

ryp rioasparopaa a (npOIll3BOACTBa KOMna­

HI1I1l KWI). n OKaJlbHaH CI1CTeMa 611l0nor li1­

YeCKO~ OYIIlCTKIi1 npaKTli1 yeCK Ii1 n OnH O CTb ~ 

CHIi1 MaeT pacrsopeuuue ne rKOOKIIlCnHe­

Mble op rauuseck ae Bel11eCTBa (Bblpa}t{ae­

Mble -iepea 5nK). 3aTeM, nocne oTgeJleHIi1 H 

Pac. 5. ¢JnoTaTop AJlH crYl11eHIi1H 

urnana neCyaHblX cjJn oTocjJlIlnbTpoB 

gOOYIIlCTKI1...;;, .CT;.,;O;,;K,;.;O;,;B;.;, ..1 

aKTIi1B HO rO Ii1 Jla, CT OK nocryn aer Ha BXOg AE 
cYl11eCTBY~ l11Ii1 X 06 111e 3aBOAcKIi1 X OYIi1CT­ BI 

Hbl X coopy}t{e HIi1~ . J1I 

B H a Y anbH O~ CTa Ali1 1i1 pa60Tbi 6blJl on­

penenen BKflag xax noro 11 3 np0I13BOA CT B, 3, 

BKJl~YaH 3aBog SCA (no npowsao nctey H 

(1 5), BcjJO pMli1p OBa Hl1e06 111e ro CTOKa, KaK }II 

no 06beMy, TaK 11 no OC HOB HblMBl1gaMsar­

p H3 He HIi1~ , 11 nposenen o CO BMeCTH oe 06­

cneno aaaue 3cjJcjJeKTI1BHOCTI1 parioru 06­

l11e3aBogcKI1 X OYI1CT HblX coopy}t{e HI1~ . C 

npli1 3TOM6blno YCTaHO BJleH O, YTO CTO­

KI1 aasona SCA, BHOCH OKOJlO 15% B diop­ T 

Ml1pOBaHl1e 06111e ro CTOKa no 06beMy, npu­

HOCHT no OAH OMy 113 OCH OBHbl X BI1 g0B sar­

p H 3H eHI1 ~ - B3Bewe HHbiM Bel11eCTB aM ­

casuue 50% OT 06111ero KOnli1 yeCTBa B3Be­

weHHblX Bel11eCTB, nocryn ao uiax Ha06 111e­

aasonoore OYI1CT Hble coopyxenua. COOT­

BeTCTB eHHo,gnH sto re np0li1 3BOACT Ba6blJlO 

peKoMeHgoBaHo c03gaHI1 e CIi1 CT eMbl JlO­

Ka nb Ho~ OYI1CTKI1 CTOKO B. Cnel.\li1anli1CTbl 

KOMnaHl111 KWI, oficneno saa pariory cjJa6­

pl1KI1 (15, npegno}t{l1n li1 CMO HTli1pO BaTb Ha 

nOTOKe CTOYHblX BoggBeyCTaHoBKIi1 uanop­

H O ~ cjJn oTal.\1111 SPC-24. TaKaHCI1CTeM a 6blJla 

c03AaHa KOM na H l1e ~ KWI [ 20] Ii1 ycneunro 

3KcnnyaTI1 pyeTcH go CIi1X nop. 3cjJ cjJe KTIi1B­

HOCTb OY Ii1CTKI1 060pOTHOC, sonu COCTaBnH­

er : no B3BeweHHbiM Bel11eCTBaM 99 %, no 

30nbHOCTIi1 99 %, no XnK 80- 85 %. 

AnH BblHBneHI1H Ii1 YCTpa HeHIi1H I1CTOY­

HIi1 KOB BTO PIi1 YHblX 3arpH3HeHI1C, B CI1CTe­

Me 0 6 111e3 aBO A CKO ~ OYI1CTKI1 CTOKOB 6blJlO 

nOBTopHOnpOBeAeHO06CJlegoBaHIi1e OYIi1­

CTHblX coopy}t{e H I1 ~ . Takue I1 CTOYH Ii1KIi1 

6bln l1 BbIHBneHbl. Ha30BeMI1X KOHKpeTHO . 

• Bo-nepsux, 3TO - CI1CTeMa ynnor ue­

HI1 HI1n OBcegl1MeHTal.\ li1 oHH blM cnoco60M­

Ii1noynnOTHIi1Tenli1, xoropsrepatiorann He3cjJ­

¢eKTIi1B HO. B pesyasrare npoecxonano aHa­

3p06Hoe c6pa}t{Ii1B aHli1 e una. 3TO npu aonn­

JlO K Bbl6pocaM AYpHonaXHYl11 li1 X raaosu x 

Bel11eCTB, acnnuaa-uuo Ii1 na 11, KaK cnen­

CTB l1e, K60 nb w o~ gonOJl HI1TenbHoC, uarpys­

«e Hacoopyxeuaa 6110nOrl1yeCKoC, OYIi1CT­

KIi1 no B3BeweHHbi MBel11eCTBaM Ii1 no Xn K. 

• BO-BTOpbIX, 3TO - ~eCT H a H CIi1 C­

r ena 06e3BO}t{ I1 BaHIi1H ocanxos nepBI1 Y­

Hbl X OTCTO C,HIi1KOB 11 1i1 36blTOYH Oro aKTIi1B­

uoro I1Jla. 3TO np li1 Bog li1 JlOK60nbWl1M KOH­

l.\eHrp al.\I1H MB3BeweH HbiX Bel11eCTB (npex­

llennonosa 6yMara KapTOH ',', • ". • 66 
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n e scero v136bITO'lHOrO Vl n a), koropue B 

BViAe BTOpVl'lHblX 3 a rp ~ 3H e HVI~ B03BpaUja ­

nViCb u a BXOA O'1VlCTHblX coopy}/{e HVlf1 . 

• B-TpeTbVl X, B03B p aT yn osneuuu x 

3a r p~3 HeH Vl f1 C y ana AOO'1VlCTKVI CTOKOB 

Ha ax on O'l Vi CTHblX c oopy}/{e H VI~, 'lTO Ta K­

}/{e YBenVl'lViB an O Harpy 3Ky Ha 6V1on o r Vl ­

'l e c Ky lO O'1VlCTKY. 

YCTpaHeHVl e BTOpVl'lHblX 3arp~ 3HeHVlii 

n03B onViIlO CHVl3V1 Tb Harpy 3Ky Ha O'1Vl CTHble 

coo py}/{eH VI ~ n o xn K n O'1TVI Ha 14 T B cyrKVI 

VI , TaKVlM 0 6 p a30 M, Ao n OIlHVlTenbH O nonro ­

TOBVl Tb CTaHI..( Vl IO K npVl e My 06beMa sa r paa ­

H eHVI~ OT uoaoro npoVl 3BoACTBa 5 XTMM . 

Ilocne BTOpVl 'lHbl X OTCTO ~H VlKOB 06 ­

Uje3aBo AcKo~ 6 V101l0rVl'leCKO~ O'1VlCTKVI 

s ees CTOK nocrynaer Ha 61l0K rny60Ko ~ 

AOO'1VlCTKVI. 

• 3a Me Ha y nn o THe H VI ~ Vl36 blTO'lH Or O 

aKTVlBHoro Villa B ynnoT HVlT e n~x - O T CTO~ ­

HViKa x Ha <j>JlOTa I..(Vlo HHOe Vlno ynn oTH eHVle 

n03BOJlVlJla 3Ha'lVlTeJlbH O nOBbl CVlTb KOH­

l..(eHTpal..(Vl IO y n JlOTHe HHo ro Vlna n epeA 

06e 3 BO}/{ Vl Ba HVleM VI n onu ocru o VlCKnlO­

'lVino B03 Bp aT 3arp~ 3 He HH o ~ BTOp Vl 'l Hbl ­

MVI 3a rp~3 He H VI ~ M VI HaAVlnOBOf1 BOAbl Ha 

6 V1 o JlOr Vl 'l e c KYIO O'lVl CTKy. Kp oMe roro. 

6blJlO Ta K}/{e VlCKn lO'1e HO 06pa30 Ba H Vle 

AypH on aXHYUj Vl X r a30 B VI Vl X Bbl6poCbl B 

ar n oc tp e p y (PI1C. 4) . 
• YCTaH OBJleHHble coapeneuaae npec­

Cbl n03BOJlVlnVl nony-ian, Vl 3 aKTVlBHoro un a 

« 6 V1 0 TOn JlVl Bo» C n On O }/{ Vi Ten b H o ~ renn o­

T B OP H O ~ cnocoti nocn,o . 
• CVl CTe~1 a Jl OKanbH o~ O'lVl CTKVI on e­

TOWJlaM a VI npOMblBH blX BOA OT CTaHI..(VIVI 

rny6 0 Koii AOO'lVlCTKVI n 0 3BO JlVlJla Vl 36e­

}/{aTb 3 Ha 'l Vl TeJlbHO ~ Ha rpY3K VI Ha CTaH­

I..(Vl IO VI n onars CKOHl..(eHTp VlpO Ba HHble sa r ­

p~3H eHVI~ Ha 06e3 BO}/{Vl BaHVle (PI1C. 5) . 
n o n opY'1eHVlIO 3a BOAa, AIl ~ nposep­

KVI p a 6 0 Tocn o c 0 6H OCTVI VI 3<j> <j> e KTVlBHO­

CTVI MeT OAoB O'l Vl CTKVI, xo r o pue npenn o­

}/{Vlna K OMn aHVI~, Ha a HaJlOr Vl '1HOM 3a BO­

Ae 5XTMM B WB eI..(VlVI, KWI VI cne iTY pn 

npo aenn o nblTHble Vl cnbl raHVI ~ ( :nOT 3a ­

BOA 6~Jl n p OTOT Vl n OM n p O Vl 3 BOA CTB a 

5XTMM Ha Cseroropcxe). 
fl o cn e y cneuruux Vl CnbITaHVlf1 VI o n u r ­

Ho-np OMbIWJl eHH O~ pe KoHCTpy KI..(VIVI OAHO­

ro Vl 3 <j>JlOTo-<j> VlnbTpOB 6bl n a peanaaoaaaa 

non HOMaCWTa6Ha~ cxena n O KanbHO~ O'1VI­
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PVlC. 7. CH VI }/{eHVle YAenbHoro c OAe p}/{aHVI~ 3 a r p~3 He H VI ~ n o 5nK VI S3BeweHHbiM 

BeUjeCTB a M B O'1Vl U1eHHblx CTOKa x . 

CTKVI CTOKO S 5 XTM M VI p eKO HCTpyKI..(VlVI 06­

U1e 3 aBoAc K o~ CVlCTeMbl O'lVl CTKVI CTOKOB. 

3TVIpa6oTbl6blJlVlOCYUjeCTBJle Hbl OAHOBpe­

MeHH O co CTpOViTenbCTBOM3a BOAa 5 XTMM. 

TaK VlM 06pa30M, B p esynsr are 6bl llVl 

Bbln on He Hbl 06~3a Te n bCT Ba n o He y s ena ­

'l eHVlIO 3 KOIlOrVl'l e CKO~ HarpY3KVI npVl 

ny cxe 3a BOAa 5 XTMM, 6 bln a C03 Aa Ha yHVI­

K anbHa~ CVlCTe Ma n O KaJlbH O~ VI 0 6U1e 3a­

BOACKO ~ O'l Vl CTK VI CTOKOS, nonH OCTblO 

06eC n e 'lViBa lO U1a~ Bbln OJlHeHVle ac e x cy­

U1eCTBYIO U1 V1 X 3KOJlO r Vl '1eCK VlX HO p M. 

5blno nYU1eHO VI ycneuia o skcnnyarapy­

e TC ~ AO H aCTO~U1er o Bp eM eHVI npOVl3BOA­

CTBO 5 XTMM. H a puc. 6 VI 7 n p encraene­

Hbl Aa HH bie n o YAenb Ho MY KOJlVl'leCT s y 

3arpil 3HeHVl f1 B CTOKa x . 

Pa 3 pa60TaHHa~ VI nOCT aBJleHH a ~ 

KOMna HVlef1 KWI TeXHO Jlo rVl ~ VI 060 ~­

BaHVle n o xas an a BblCOKYIO HaAe }/{HOCTb S 

sxc n nyara l.\VI VI , KOH«y peurocn o cotiu bl e 

KanViT anbHble VI o nepa u a o u u ue sa r p ar u. 
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Creneus OYV1CTKV1 CT OKOB nOnH OCTblO CO­
OTB eTCTByeTKaKpO CCV1iicKV1M, TaK V1 Me}t(­
AyHapoAHblM 3KOnO rV1yeCKV1M HOpM aM. 
OC06 eHHOCT V1 3TOii TeXH OnOrV1V1 V1 060py­
AOBaHV1 ~ OnV1CaHbl B pane CTaTeii B }t(yp­
uane «l.(6K» [18-20 ] V1 3allJ, V1 llJ,eHbl P~AO M 

naTeHTOB p<lJ [21 -23] . 
n ~TV1n eTH ~ ~ 3Kc nnyaTa ~ V1 ~ 3aBOAa 

XTMM V1 CJ,1CTeMbl ¢V13J,1KO - XJ,1~1V1 Ye CKOii 

OYJ,1CTKV1 CTOKOB noxaaana xopouiae pe­
3ynbTaTbi V1 B03 MO}t(HOCTb AanbHe ii weii 
o n T V1 M V1 3 a ~ V1 V1 npoueccos. C uenuo CHV1 ­
}t( eH V1 ~ yp O B H ~ V1 BapV1aTV1BH oCTV1 XnK 
6blnV1 paspaooraau npouenypu V1 CTa H­
naprs: no 3arOTOBKe V1 xpaHeHV1 10 ApeBe­
CV1 Hbl, onTV1MV1 3V1 poBaH bl npoueccu npo­
nV1TKV1, pasnona V1 oT6enKV1. Ha CTaAV1 V1 
¢V1 3V1KO -XV1MV1yeCKOii OYV1 CT KV1 , COBMeCT­
HO C nOCTaBllJ, V1 Kat-1 V1 060pY AOBaH V1 ~ V1 
XV1 MV1 KaTOB, orpatioras u npoueaypu V1 
ycr auo sneuu Kn lO yeBble np0J,1 3BO A­
CT BeHHble napanerpu npouecca, 06ecne­
YJ,1 BalO llJ, V1 e MaKc V1 ManbHYIO 3¢¢eKT J,1 B­
HOCTb . y}t(e BHeApeHbl V1 nnaHV1 pY IOT C~ K 
BH eApeHV110 Manble V1HBe c TV1 ~V1 oHHbl e 

npoekru Cxopour ea okynaexocn, o, Hd-' 
npasneuuue Ha noauureuae 3Hepr03¢ ­
¢ eKTV1 BHoCT V1 npouecca (YTV1n V1 3a ~ V1 ~ 

rerrna CTO KOB V1 YBenV1yeHV1e CYX OCT V1 
6V1 oTonnV1 Ba). 

BHeApeHV1e npor paMMbl npoV1 3BoA­
CTBeHHorocosepureacraa V1 V1H¢opMa ~V1­

OHHblX CJ,1CTeMHa npeAnpV1 11TV1J,1 ceronua 
npononx aer nonasuaars xopourua no­
Te H~J,1 a n An~ AanbHe i:1wV1 x, npaKTV1 yeCKV1 
6e3 sarpar uux ynyY WeHV1 i:1 paficr u CV1C­
TeMbl OY V1 CTKV1 CTO KOB XTMM. 
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