


npoeKm ((n emBeH uqa))*. 
Te H0002UR egoh$amH U ap u. 

gpeHmoenoeofiHoemh epuogUqeeKOU 
uHenpe hlBHOU BapOK BgeooBuRH 
pe oHempg quu npegnpuRmuu 

Ha npOTfDKeHl111 AOCTaTOYHO AIl I1 ­ - nOCTOHHCTBOM pacxoAoB napa 101
3. n. AK~ M , 10. r. MaHApe, 

rensuoro BpeMeHI1 CYI1TallOCb HeCOMHeH­ 3Heprl111 (YTO otiner-iaer ynpasneuwe 
10.C. ~BaHo B , M. B. KOBaneHKO, HbIM, YTO uenpepuaaocn, rexscnoravec ­ pa60Toiii rennoaoa CTaHl.\Io1Io1) . 

Cn6 rrY pn; c. H. nOHAapb, xoro npouecca HBllHeTCH 0AHI1M 113 npa­ 3TI1 npeIo1 MYl1\eCTBa, Ha nepsu ti B3rJlHA, 

3HaKOB ero COBep weHCTBa. nenaior HenpepblBHbliii npouecc 6011ee10 . H. 3afll~ , AD« fpynna « ~ n~M»; 
TaK, CYI1TaeTCH, YTO, no cpaBHeHl110 C 3KOHOMIo1YHbiM 101 nplo1BlleKaTellbHblM no 

A. A. Ceprees. C~ 6H~~ 1..\6n 
T p a AI1 ~110 H HOiii nepl10Al1yeCKOiii, uenpe­ cpa aueaaio C neplo1 0Alo1y eCKIo1 M. ~H orAa 

pblBHaH aapxa uennnnosu 0611 aAaeTpa­ nax e B03HIo1 Kall sonpoc : « ~MeeT lllo1 nepn­

5011bWIo1H CTB O TeXH OllOrl1ll eCKIo1X AO~1 npeI1MYl1\eCTB: 0Alo1 llecKaH eapka npaso Ha }f(113Hb?». 

np0l.\eCCOB Ha CYllb<P aTH O-l.\ell ll lOll 03HbI X - 6011ee BblCOKI1M BblXOAOM l.\ellll lO­ OAHaKo aHall lo1 3 conocra earensaux 
aasonax HBllHIOTCH uenpepu auu n «. ~ 1l03bl C1 M3peauuaou aoro 06beMa (KOT­ np01013BoACTBeHHblx xapakrepwcr ux Ba­

XO TH aapxy uenm o noau MO}f(H O npc ao­ Ila, BapOYHOiii YCTa HOBKI1), YTO n03B OIlI1 ­ pov sux YCTa HoBoK HenpepblBHoro 101 ne­

AI1Tb Ka K HenpepblBHblM, TaK 101 nepnona­ 110 AOB eCTI1 eAI1HI1 YH YIO MOl1\H OCTb CO­ pl10AI1 llecKoro AeiiiCTBI1H He 3aKaHY I1Ba ­

lleCK I1M MeTOAaMIo1 [1-3], aa MH orlo1XAeiii­ BpeMeHHoiii BapOYH Oiii yCT aHoBKI1 AO eTCH nepeva cneun ex AOCT OI1H CTB YCTa­

CTBylO l1\Io1X npeAnpl1 HTIo1 HXAOCI1 Xnop co­ 4500 T/ CyTKI1 ; HOBOK aenpepuasoro AeiiiCTBIo1H . 3TIo1 yc­

XpaHI111aCb 11 AeiiiCTByeT neplo10AI1lleCKaH - 6011ee HI13KI1M YAellbHblM pacxoAoM TaHOBKIo1 I1MelOT pHA Cnel.\Io1<pl1yeCKI1X 

aapxa uenruonoau . OAHaKo, npa nepuo­ napa ua BapKY; ocotieuuocre a, xor opu e 6YAYT nOAP06­

Alo1ll ecKoiii eapxe see npen unyuiae CTa­ - B03MOlKHOCTbIO oCY l1\eCTBlle HIo1H Hee npoauanaaapoaaau Hlo1lKe, MeHHIO ­

AIo1Io1 re xaonornxeckoro npouecca, a TaK­ AIo1<P<PY31010HHOiii npoMblBKIo1 MaCCbI B Ba­ l1\Io1 XBpane cnyxaes KOHKypeHTocnoc06­

}f(e nocnenyiouiae CTaAlo1101 oCYl1\eCTBllH­ pOYHoiii YCTaHoBKe C oT60pOM Ha pere­ HOCTb nepl10AIo1yeCKIo1X 101 uenpepusuu x 

IOTCH HenpepblBHo. Hepal.\111O «penxoro -repsoro uienoxa: CI1CTeM BapKIo1 uenruonoau. 

"Ilpoexr «Pa3pa60TKa I1HHOBal.\1010HHOiii TeXHOllor10111 KOMnlleKCHoiii nepepatiorxa ApeBeCIo1 Hbl 11I1CTBeHHIo1l.\bl (c BblBOAOM ua MI1 ­

po eue pblHKIo1 HOBOro BI1Aa rosapaoa uenmono au) » - suuren n06eAI1TellN1 orkpuroro ny611lo1llHoro xouxypca no ortiopy opra ­

Hlo13a l.\lo1iii ua npaso nOllYlleHIo1H cy6CIo1AIo1iii ua peanaaauaio KOMnlleKCHbl X npoekros no C03Aa HIo1 10 aucoxorexeonora-tacro npo­

113BOACTBa B uensx rOCYAapCTBeHH oiii nOAAep}f(KI1 pa3BI1TIo1H KOO nepal.\11101 pOCClo1iiicKI1X BblCW I1Xyye6HbiX 3aBeAeHIo1iii 11 op ra aa­

3al.\l1iii peansuoro cekropa 3KO HOMIo1KIo1. ~H I1 l.\ lo1 aTOpO M npoexra «n I1 CTBeHHI1 l.\a» eu crynvno OAD«fpynna « ~ Il Io1 M » . llapnrepo« 
no KOMnlleKCHOMY npoexry C03AaHIo1H BblCOKOTeXHOllo rlo1YHO rO npolo13BOACTBa HBllHeTCH «Caaxr-Ilereptiyprckwa rOCYAapCTBeH ­

Hbliii TeXHOllO rl1lleCKlo1iii YHI1BepCI1TeT pacru re nsuux nonanepos» llpoexr OCYl1\eCTBll HeTCH npa <p Io1H aHCOBoiii nOAAep}f(Ke MIo1 ­

HIo1 CTepCTBa 06pa30BaHIo1 H 11 HayKI1 POCClo1 iiiCKOiii llJeAepal.\11 101 (MI1 H06p HayKIo1 PO CCIo1 Io1 ) [4]. 
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B nocnenuu e HeCKOn bKOnecsr une­.-
TVlI1 SeAYll(Vl e KOM naHVl Vl , cnell VlanVl3 Vl PY­
IO ll(VleCH S paspatiorx e TeXH On OrVl yeC­

KVl X npolleccos Vl 060 PYAO SaHVl H AnH 
npOVl 3SoACTSa uenmonoau. paspafio ra ­

.- M1 3HaY I-nenbHble ycoaepuiexcra oaauaa 
S CXeMaX YCTaH O ~ OK nepu ona-recxor o 
AeI1 CTSVlH. 3a ever 3TVlX ycosepweHCT SO ­
SaHVl I1 KOH KypeHTocnoco6HOCT b npc­
ueccos sapKVl uenm on cau nepVl OAVl yec-' 
«oro AeI1CTSVlH, ScpaSHeHVl Vl Cyctauos­
KaMVl HenpepblBHOI1 BapKVl, 3HaYVl Tenb­
HO nOBbI CV1n aCb. KpOMe r oro. pa3B V1 TV1e 
V1 H¢ opMal\ V1 0HHblX V1 KOMnso r epu blX 
TeXHonorV1 11 npuseno K S03M O>KHO CTVl 

AOCTaTOYHO 3¢ ¢ eKTV1 BH0I1 aSTOMam3a­
llVlVl CV1CTe M nepVlOAV1ye CKOI1 sap KV1. 
Oco6eHHO akry anea sonpoc 0 KO HKy­
peHTocnoco6 HOCTVl nepV1 0AV1y eCK0 I1 V1 
uenpepuauoa BapOKBycnoBV1 HXpeKOH­
CTPYK l\V1V1 npeAnpV1 HTV1 I1. A BeAb V1M eH ­
HOnYTb peKoHCTpYKl\ V1 V1 cyuiect eyio uiax 
npeAnpV1 Hm l1 AnH POC CV1 I1 CK0I1l\6n ce­
rOAHH HsnHeTCH OCHOSHblM [4-5], T. K. 
rpaanno sHble npoeKTbl CTPO V1Tenscr aa 
AeCHTKa ( Vl nVl AeCHTKOS) HOSbl X l\6K TaK 
Vl OCTalOTCH «npO>KeKTaMV1}) . 

B npennaraeaoji cr arse aHanV1 3 KOH­
KypeHTocnoco6 HOCTV1 nepV1 0AV1y eCK0I1 V1 
HenpepblBH OI1 BapOK BycnoBV1 HX peKOH ­

CTpyKl\ V1 V1 npeAnpV1HTV1 11 AaeTCH Ha OCHO­
se nocnenuux AOCTVl >KeHV111 Srexuonora« 
uenmonoau C yyeTOM Cnel\ Vl ¢ Vl KV1 POC­
CVl I1 CKVlX npeAnpVlHml1. 

XVl MVl yeCKVl e OC HO Sbl TeXH on orV1V1 
cynb¢a THO I1 BapKVl 0AV1 HaKoBble AnHHe­
npep~BH or o V1 nepV1 0AV1y eCKOrO npo­
ueccos. OyeBV1 AHO, B CBH 3V1 C3m M, YTO 
OC HO BH ble pa3nV1YVlH Me>KAYAB yMH 3TVl­

MV1 npoueccaau (nepVlO AVl yeC KVl M V1 He­
npepuaau» ) B03HVl KalOT Vl3-3a pasnu ­
YVlI1 annapary puoro o¢opMneHVlH ripe­
uecca Vl S03MO>K HOCT Vl, B CS H3Vl C 3mM, 
CO sMell(eHV1 H IolnV1 pa3AeneHV1 H CTaAV111 
npouecca, YTO onpenenaer «r exuono­
rV1YH OCTb}) npouecca. 

npV1Hl\V1nV1 anbHaH TeXHOn OrVly eC KaH 
cxena SapOYHOI1 YCTa HosKVl HenpepblB­
uoro Ael1 CTSVlH npencrasn eua Ha pac, 1. 
,iJ,nH ynpoureuua onV1 caHV1H OC HOB HblX 
npoueccos. npOVl CXOAHll( Vl X npa uenpe­
PblSHOI1 aapke, onpenenatouinx cno:«­
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PVl C. 1. YnpOll(eHH aH npV1Hl\V1n VlanbHaH TeXH On OrVl yeCKaH cxena BapOYH OI1 

YCTa HOS KV1 uenpepueu oro Ael1CTBVlH (YCTaHO BKa KaMlOp). 

HOCTb ynpasneuwa Vl B03MO>KH OCTVl AOC­
TVl >KeH VlH CTa6Vln bH biXnoxaaarenef npo­

Vl3 BO ACTBa V1 xa-tecraa BblnYC Ka eM OI1 
npoAyKl\V1V1, V1 3 cxeMbl V1 CKn lOy eH bl HeKO­
TOpbl e 3neMeHTbl, npVlcyTCTsylOll1Vl e Hd 
peanbH blX npOVl 3S 0ACTs ax. 

K HV1M, HanpVlMep, OTHOCHTCH: 

• HVl>KHHH SapOYHaH l\V1 pKynHllVl H, 
• ypaBHVl TenbHaH l\VlpKynHl\V1 H, 
• BepXHHH npOMblBHaH l\V1 pKynHl\V1 H, 
• l\ V1p KynHl\V1H nporexex Yepe3 TOp­

l\bl nV1TaTen H su coxoro AasneHV1H Vl T. n. 
OnV1 CaHVl e npouecca Hay HeM Cnona­

YVl uienu Vl3 6yHKepa B npon apo-ury io 
KaMepy. OCHoBH aH aana-ia npOna pOYH OI1 
KaM epbl - uarp es uienu AnH YAaneHVl H 
ner xo neTY YV1 X Bell1eCTB Vl B03Ayxa V1 3 
Ka nV1 nnHpHo-nOpV1 CTOI1 cr pyxrypa uienu, 
ee BHyTpeHHV1 x cnoes. EcnV1 B03AYX He 
YAaneH, TO npa nonaAaHV1V1 uienu S Ba­
pOYHbl11 KOTen OCTaBwV1eCH BHyTpVlll1enbl 
ny3bl pbKVl B03Ayxa npensrcrayor paSH O­
MepH OI1 nporurr xe uienu BapO YHblM ll1e­
nOKOM. npV1 3TOM, Her onsxo YXYAwaeTCH 
pa B HO~1e pHOCT b npoaapa uienu [1-3, 6] , 

HO Vl CHVl>KaeTCH nnOTHOCTb (YAenbHbll1 
sec) utenu. llocnenuee V1M eeT npV1 Hl\V1­

nVl anbH O Ba>KH Oe 3HayeHV1e, Ka K 6YAeT 
nOKa3aH O HV1 >Ke, AnH KOTnO B uenpepus­
sor o AeI1CTSVl H. KpOM e roro. HanVlYVl e 
aosnyxa, KOTOpbl 11 V1 3-3a HeAOCTaTOYHO I1 
nponapxu uieriu OCTanCH SMaCCe, SbIXO­
AHll(el1 Vl 3 KOTn a, Sbl3blBaeTnoasnueuaoe 
neuootip aaoaauae Bornene npOMblB KVl Vl 

CO pTV1 pOBaHVl H He6eneH0l1 l\ennlOn 03bl. 
llocne nponapx« uiena nocrynaer B 

rurrar ens su cokoro AaBneHV1 H, Yepe3 KO­
TOp b111 nOTO KOM l\V1p KynV1pylOll1erOuieno­
Ka 3aKa YV1 SaeTCH B SepXH IOIO -r acrs KOT­
na (MH KpaTKOCTVl Scr ars e Heonacu sa­
eTCH pacora aepxaero cenapatopa - AnH 
kornoa Cnaposoa ¢ a3011 V1nVl rVlApaBnVl­
yeCKV1 X KOTnOB). llleno« Yepe3 CV1Ta aep­
xnero cenaparo pa B03Bpall1aeTCHB CV1C ­
TeMy l\V1pKynHl\V1V1, a uiena onycxaer cs Ha 
cr onf uienu , KOTOpbl11 MeAneHHo ABV1ra­
eTCH BHVl 3. lllena TOH eT S uienoxe nOA 
co6CTBeHHbiM seCO M. BOT nOyeMYYAenb­
Hbll1 sec uienu Suienoxe V1 MeeTBa>KHel1­
wee 3H ayeHVl e. EcnVl nnOTH OCTb npnrui­
TaHH Ol1ll1enbl MeHbwe nnOTH OCT Vl uieno­
xa, TOOHa nonpocry OCTaHeTCH nnaaars. 
a ecnn ace >Ke 6onbwe, HO HeAOCTaTOY­

HO, TO nnOTHOCTb crcnti a uienu 6YAeT 
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CHvl)KaTbCR. n OCKOJlbKY B 3arpY30Y HYlO 

l.\V1 PKYJlRl.\V1 1O A0 3 V1 pyeTcR 6eJlbilii l1\eJlOK 

ua aapxy. TO -iacrs uienoxa V1 3 3a r pY30 Y­

Holii l.\V1PKYJlRl.\V1V1 raiose nocrynaer B KO­

ren, nO TOK 3TOro uienoxa ABV1ra eTCR B 

TOM >t<e Hanpa BJle HV1V1, YTO V1 CTOJl6 

uienu. OAHaKO CKOpOCTb sro ro nOTOKa 

V1 AaBJl eH V1 e Ha CTOJl6 uienu. KOTopb11ii 

3TOT nOTOK C03AaeT, 3a BV1C V1 T or nJlOT­

HOCTV1 CToJl 6 a (C B060 A H bl lii np ccae r 

Me>t<AY urenoti) . 3 TO AaBJl eHV1 e B CBOIO 

ovepens BJl V1 ReT Ha y nJlOTHe HV1e uien u B 

HV1 >t<H V1 X CJl051 X CToJl6a . 

ll p u A OCTV1 >t< eHV1V1 CTOJl60M uienu 

30 Hbl, rne YCTaHOBJle Hbl CV1 Ta Ba po YHolii 

l.\V1PKYJlRl.\V1V1 , BHYTPV1 CToJl6a n 051 BIlR eT­

CR euie 0 A V1 H n OTOK uienoxa. 3TO nOTOK 

uienoxa, l.\V1 PKYJlV1 pYIOl1\erO B BapoYHolii 

30 He . LjV1 pKyJl51 l.\V151 B Bap o YHo lii 30 He He­

06xoAV1M a AJlR AOBeAeHV1 R rev neparypu 
B 30He BapKV1 AO He 0 6 x oAV1M olii BeJlV1YV1­

Hbl. lllenox o T6 V1paeTCR -iepea CV1Ta Ba­

pOYHolii 30 Hbl, aarpeaaer ca B rennooo­
MeHHV1 Ke V1 -iepea l.\eHTp aJlbHYIO Tpy6y 

n OAaeTcR 06paTHo B KOTeJl Ha ypo BHe 

CV1T. Hanpasneaae ABV1 >t<eHV1R sro ro no­

r o xa n epn eHAV1K YJlRpH O ,A B V1>t<e H V1 1O 

CToJl 6 a uienu, a T ueurpa K nepV1¢epV1V1 . 

ECJlV1 CTOJl6 uienu HeA OCTaTOYHO nIl OT­

Hbllii (npocseru Me>t<AY l1\e n o lii AOCTaTOY­

HO Bell V1 KV1) , V1 eCJlV1 B uiene npvlCY TCTBY­

eT MHoro MeJlOYV1 V1 On V1 1l0K, TO MO>t<eT 

npOV1CXO AV1T b y HOC l1\eIlOKO M MeIlOYV1 V13 

ueurpanu-ux cnoe s K n epV1¢ epV1V1. B KO­

Hey HOM urore 3Ta MellO Yb MO>t<eT HayaTb 

3a6V1BaTb CV1Ta V1 n p V1B e CTV1 K nore pe pac­

XOAa B CV1CTeMe Bap oYHolii l.\V1pKyJl51l.\V1V1. 

3 TO B CBOIO oxepens n p V1 BeAeT K yae­
llV1yeHV1 1O Te Mn epaTypH oro rpaA V1 eHT a ­

pasuauu ren neparypu BapK V1 B ueurp e 
KOTil a V1 na n epV1¢ epV1V1 . Kp o Me Taro, B 

ornem.nu x cnyvas x V13 -3a 3a6V1BaHV1R 

CV1 T pacrer neperian AaBlleHV1R BHYTP V1 

KOTil a V1 3a CV1TaMV1. 3 TO B CBOIO oxepens 
Mo>t<eT npV1BOA V1T b K « 3a BV1 Ca HV1 IO» KOT­

Ila. (TOIl6 uienu npucacu eaercn K CV1­

TaM V1 nepecraer A BV1 ra TbC51, a ra yaCTb 

CToJl6 a, KOTopaR HV1 >t< e CV1T, npononxa­
eT ABV1 raTbC51. 

(lleAYIOl1\aR 30Ha, B xoropoji npouc­
xOA51T n oA06 H ~e R B Jl e H V1 R ( B 0 3 MO >t< H O CT b 

3a6V1BaHV1R CV1 T V1 CHV1>t<eHV1e p a cx oA a OT­

6V1paeMoro Yep e3 CV1 Ta uienoxa) - 3TO 

30 Ha or ti opa . Pa 3HV1l.\a 3aK lllO yaeTC51 B 

TOM, YTO B 30 He ortiopa n ORBIl ReTCR euie 
OA V1 H nOTOK uienoxa. 3 TO BOCXOARl1\V1 1ii 

n OTOK n p OMblBHoro uienoka . 

Ha CTOIl 6 uienu B npoMblB Holii 30 He 

(HV1>t<e 30 Hbl ortiopa)AeIii CTBYIOT pa3JlV1Y ­

Hble CV1Jlb l. BepxH V1 1ii crono uienu nponcn­
xaer Aa BV1 Tb Ha CTO Jl6 csepxy BHV13, a 

BOCXOA51 l1\V1 1ii n OTOK npoxuauoro uieno­
ka nonnupaer CTOJl6 CHV13Y . ECIlV1 CTOJl6 

AO sxona B npoMbl BHylO 30Hy 6blJl HeA o­

CTaTOYHO nIlO THbIM, TO n p OV1 CXOA V1T e ra 

ynnor ueuae. 3TO npV1BOAV1T K sanenne­
HV1 10A BV1 >t<eH V151 CTOll6a ( YTO, B CBOIO o ye­

pens, ~lO>t<e T npV1Be CTV1 K V1 3MeH eHV11O Ha­

r pY3KV1 Ha AOHHbl 1ii w a 6 ep V1 V13MeHeHV11O 

KOHl.\eHTpal.\V1V1 Ha B ~ AY B K e Macc ~ V13 

KOTJla). ECJlV1 >t<e B cr cntie npousouren 
paapus crontia V13 -3a 3aB V1c a HV1 R Ha CV1­

Tax Bap oYH olii 30Hbl V1JlV1 30Hbl croopa, TO 

AaBJleHV151 Bep x Helii y aCTV1 CToJl6 a He 6y­

AeT V1 BOCXOA51 l1\V11ii n OTOK npoausuoro 
uienoxa MO>t<eT OCTaHOBV1Tb ABV1}t(eHV1e 

cronca uienu, 
B HV1 >t<H e lii y aCTV1 KOTIla pacnpenene­

HV1 e n OTOKOB MeH51 eTC51 . B HV1 3 KOTila n o ­

AaeTC51 n po MblBH o lii l1\eIl OK ( ¢ V1 ll bTpa T C 

no cll eA YIOl1\V1 X n po Mbl BHblX annaparos) . 
koropuf AOJl}t(eH AB V1 r aTbCR -repea cronf 
uienu asep x K 30 He ortiopa. V1 BblTeCHRTb 

60 ll ee Kpe nK V11ii l1\eIl OK V1 3 CToJl6 a . Taiose 
B HV1 3 KOTila n OAaeTCR l1\eIlOK Ha pastiae­
lleHV1e MaCCbl nepen BblAYBKolii (TOT }t(e 

caMbl1ii ¢ V1 JlbTpa T, np a KTV1 y e CKV1 B ry xe 
caMylO 30HY) . 

B HV1>t<Helii yaCTV1 KOTIla np0V13BOAV1T­

CR l.\eJlbl lii P51A onepauau n o ynpaaneruuo 
p e >t<V1 Mm4 KOTIla . 3TO - perynapoaauae 
0 6b e Ma Bblrpy >t<a eMo lii V1 3 KOTila MaCCbl, 

peryn apoaaua e KOHl.\eHTpa l.\V1V1 BbIAYBa­

eMolii MaCCbl, perynapo aanae Aa BJle HV1R 

B KOTJle. nlO6ble pe rYIl V1poBKV1 BIl V1R lOT Ha 

pa cn peAeJleH V1 e rV1 Ap a BJlV1y e CKV1X nOTO­

KOB, npV1 cyTcTBy lOl1\V1 X B 30 He, a TaK}t(e Hd 

CV1Jlbl, Aelii cTBYIOl1\V1 e Ha cronti uienu V1 

BJlV1R IOl1\V1 e Ha e ra y nJlOTHe HV1e ( p ac cna 6 ­

lleHV1e ) V1 CKOpOCTb ABV1}t(eHV1R . 

OnV1caHHble Bblwe uexoropue OCO­

6e HHOCTV1 paooru yCTa HoBO K uenpepus­
HOro AeIii CTBV151 n0 3BOJlReT nepe liiTV1 K aHa­

JlV1 3y HeA OCTaTKOB CV1CTe M TaKoro TV1n a . 

( 1l0>t<HOCTb y n paaneu a s np0l.\ e CCOM 

BapKV1 l.\eIl IlIOIl03bl ua YCTaHOBKax uenp e­

puaaoro Ae IiiCTBV1R npaKTV1y eCKV1 V1( KIlIO ­

-raer B0 3MO>t<HOCTb 06eCneyeHV1R TOIii CTa­

6V1llbHOCTV1 pe}t(V1Ma BapKV1 V1 pasuoaep­
HOCTV1 KayeCTBa roro so j uenrucnoau, 
KOTO porO MO}t(HO A06V1TbCR npV1 nepu o­

AV1 y e c Ko lii aapxe. 
)J,Jl 51 CHV1>t<e HV1R BepORTHOCTV1 B0 3HV1 K­

HOBe HV1 51 Ha pyw eH V1 1ii B pacore KOTila He ­

npepu suoro AeIiiCTBV1R nOBblwalOTC51 rpe­
60BaHV1R K KayeCTBY uienu, B yaCT HOCTV1, 

no cOAe p}t(a HV11O B He lii MellKolii ¢paKl.\V1V1, 

CTe ne HV1 npon ap KV1 V1 nponV1TKV1 l1\ en~ 

l1\eJlOKOM. 

YCTaHo BKV1 Hen p e p bl BHo lii Ba p KV1 pa­

60TalOT AOCTaTOYHO XopOWO TOllb KO npn 
06eCneye HV1V1 CTa6 V1llbHo lii np0V13BOAV1 ­

Tell bHOCTV1 V1 n OAA e p}t(aHV1V1 COCTORHV1R 

060 pYAOBaHV1 R Ha Oye Hb BblCOKOMTeXHV1­

ye CKOM yposae. 
Bo BpeM51 nepexonuux pe}t(V1MOB - B 

nepnonu nycxo s V1 OCTaHOBOB, a Ta K}t(e 

npu V13MeHeHV1V1 BV1Aa V1 kavecraa Cblpb51 

- HeV1 36 e}t(HO n Oll yy eHV1 e 60JlbWOro KO­

ll V1y eCTBa HeK OHAV1l.\V1 0HH olii npOAYKl.\V1V1 

V1JlV1, KaK MV1HV1 MyM, npOAYKl.\V1V1 nOHV1 >t<eH ­

uoro xavect ea. 
BbICOKa51 Ha Cbll1\eHHOCTb uenpepus­

uoro np0V13B OACTBa Oye Hb CIlO}t(HbIM B 

3KCnJlyaTa l.\V1V1 V1 TeXHV1y eCKOM 06Clly}t(V1­

BaHV1V1 060 pYAOBa HV1e M rpeoyer OyeHb 

BblcOKo lii KBaJlV1 cP V1Ka l.\V1 V1 TeXHOJlOrV1yeC­

xoro nepcouana V1 cO Bpe i~ e H H o lii CV1 CTe ­

Mbl TeXHV1yeCKO rO 06CJly}t(V1Ba HV1 51, OCHO­

BaHHoro He Ha pearV1pOBaHV1V1 Ha n p 0 V1 30 ­

weA WV1e n OJlOMKV1, a Ha nporH 0 3V1pOBa­

HV1V1 V1 npeA OTBpal1\eH V1V1 n OIl OMOK (K CO­

>t<a lle HV110 , Ha MHo r V1 X n p eAnpV1RT V1 RX 

c ll y>t<6bl nepconana 03a60yeHbi B OCHOB­

HOM « o nT V1 MV1 3a l.\V1 e lii» YV1ClleH HOCTV1 nep­

couana, a He o nTV1M V13a l.\V1elii cPyHKlJ,V11ii V1 

op ra HV13a l.\V1o HHolii crpyxrypu npoV13BoA­

CTBa, V1 o p r a HV13a l.\V1e lii He06xoAV1Moro 

ypOBH51 n OCT051HH oro 06y Ye HV1 51 V1 nosu­
w eHV1 51 KBallV1cPV1Ka l.\V1 V1 nepcouana). Oc ­

TaH OBKa Jl1060 ro BV1Aa OCHOBHOro 060py­

AOBaHV1R BapoYHolii YCTaHoBKV1 ( npo na­

pOYHaR KaMepa, nV1TaTeJlV1 Bbl COKOro V1 

HV1 3Koro AaBll eHV1 R, AOHHbl1ii w a 6 ep, aep­
XHV1 1ii cenaparop, HaCOCbl BblCOKOro AaB ­

ll eHV1 51 V1 T.n .) BCll eA CTBV1 e o WV160K Tex ­

ljenfllon033 5yMara KapTOH '.' I : I. I 54 
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H On Or~Y eCK OrO ~n ~ TeX H ~ Y e C KO rO nep­
couana n p~S OA~T K n OnH O ~ OCTa HOSKe 
n pO~3s oA CTS a, ~ MOmeT nOnH OCTbKl na­
panasoaan, patiory CMemHblX uexos, YTO 

He raT ~SH O csax ercn Hd n pO ~ 3 s 0ACTSe 

KO He4 HO~ n p OAY Kl.\~~ . 

Il p~ 3 Kc nnyaTal.\ ~ ~ YCTa HO SK ~ He­
n pep~SH O~ Sa pK~ HeAOCTaT04H O KOHT­
ponupoaan, OCHOSHbl e ee napanerpu . 
Yn p asn eH~ e np0l.\eCCOM 3 Ha4 ~ Tenb H O 

ocnoxuserca K one 6 aH~ il M~ SAS ~ meH~~ 

cronoa uienu. nOTOKOS U1enOKa ~ uenmo­
n03 HO ~ Ma CC bl S H YTP ~ aapovuoro «orna. 
a Han ~4 ~e n p OT~S OT04H bI X 30HSH OC~T S 
paoory YCTaHOS OK Hen pepblSH O~ sa p K~ 

A ononH~TenbHbl e cncxuo cru. 
Ilpe kpauieune me patioru onuoro ~3 

rpyn nu xorno s n ep ~O A ~Ye CKoro Ae ~­

CT S ~ il , ~MeKl U1 l-1XC il Ha npeAnpl-1ilTl-1l-1, 03­
Ha4aeTCHl-1meHl-1e np0l-1 3S0Al-1TenbHO CT l-1 
scero Hd HeCKonbKO np0l.\eHTOS. K TOMy 

me YCTaHO SK l-1 ne p ~ OA~4e C K oro Ae ~ ­

CTS~il 3 H a 4 ~ Ten b H O nerve ynpaanmorcs . 
n pl-1Hl.\~nl-1anbHa il TeXH On Orl-14 eCKail 

CXN1a T p aA l-1l.\l-1 0HH O~ sa p 04HO~ YCTa­
HOSKl-1 nepl-1 0Al-14 ecKoro Ae ~CTSl-1il ripen­
crasnena Hd pac, 2. 

TpaAl-1l.\l-10HH O060 pOTnepI10Al-14eC­
koro KOTna cocra anner OT 230 AO 560 
M~H l-1 cxnan ua aerca 113 cneAYKl U1I1X 
onepauu ji: 

• OCMOTp KOTna (10 M~H ), 

• sarpyaxa uienu (30-60 MI1H), 
• 3anl1 SKa uienoxos (30-40 Ml-1H ), 
• aaaapxa (120-300 Ml-1 H), 
• sapka (30-120 MI1H), 
• SblAys Ka (10-30 MI1H) . 
YAen bHbl ~ pacxon napa npu r paaa­

l.\~ OHH O~ nepI10AI14 e CK O ~ aapxe 06bl4HO 
npuaepuo S1.5-2,0 pasa auuie, 4eM npa 
H enp e pblsHo ~ aapxe. 

OCH OSHail npl14 l-1 Ha60nee auco xoro 
pacxOAa napa - n OSbl w eHHbl ~ rI1APOMO­

Aynb, KOTO P bl~ npa nepI1 0AI14 eC K O~ sap­
ke cocr asnaer (3,8-4,5):1, rorna KaKnpn 
uenpepu auoa aapxe - (2,7-3,2):1. Vl 3­
sa OTHO Cl-1 TenbHO6onbworo KOnl14 eCTSa 
m~AK O CT~ S KOTne COOTseTCTseH HO yse­
nl-14l-1SaKlTCilsarparu renna Ha ee uarpes. 
3TO l-1 ecrs rnasH bl ~ HeAOCTaTO K nepno­
AI14 eC KO~ SapKI1 no cpaSHeHl-1 KlCuenpe­
PbI SHO~ sa pKo ~ - TpaAI1l.\I1 OHH ail nepl1 -

nOAa,a "len" , Koren 

-

Cara aapoll Ho i'-l 
~"p K yn"~ "" 

Oroop"a(w 
, '"AY'H oiipesepsyap 

---------------..... 

PI1C. 2. Cxexa T paAl-1l.\I1OHHO~ sa p04HO~ 

0Al-1yeCKail aapxa ycrynaer uenpepus­
H O~, rnaBH blM 06pa30M, no YAenbHoMY 
pacxony napa 11 no YAenbH O ~ np0I13 BO­
Al-1TenbH OCTI1 . 

BMeCTe CTeM, npl-1 n epI10 AI14eC K O~ 

sapke Ka4eCTB On on Y4 a eMO~ uenniono­
3bl CT a6~nbHee , TaK KaK uiena npona­
puaa erca no TonU1I1H e 60nee paBH O­
MepHO, 4eM np~ Henp e pblBHO ~ aapxe. 
KOHl.\eHTpal.\l-1il aK T l-1 B HO ~ U1 en04l-1 San­
naparax HenpepblBH oro AeCi CTBl-1il l-13 -3a 
MeHbwer o r l1 APOMoAynil euure. 4eM S 
nepl-1 0AI14 eCK OM KOTn e, 4TO ycxop aer 

aapx y, HO YXYAwaeT paSHOMepHO CT b 
nposa pa uennon osu . 

):\pyroCi npI14l-1H OCi HeOAHop OAHOCTI1 
npoaapa B HenpepbIBH O-AeCicTSY IOU1eM 
arinapare s snner ca HeB03M omHOCTb 

I1 MeTb 0AI1 HaKO BYKlr enne parypy no ce­
4eHI1 IO. Tenneparypa B ueurpe KOTna 
scerna Ha HeCKonbKO rpanycos euure. 
4eM Ha nepl1cjJe pl1l1 (a npa 3a6 l1 saHl1 l1 
C~T sap04H OCi l.\l-1pKyn ill.\l-1l-1 pa3Hl-1 l.\a 
renne par yp MomeT AOCT~r aTb 10 0 ( 11 
60nee) , n03TOM Y Aenl-1rH~cjJ~ Kal.\l-1il B 
uearpe l-1 Ha nepl-1cjJ epl-1l-1 KOTn a l-1AeT C 
pa3H OCi CKOpOCTbKl. 

----------­

11 I ! I t I 
I I I I I I I 
1 1 I • I I I 
I I I 1 I , I 
I I I I I I I 
J I I I I I I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

TeflJlOo6MeHIHU( 
eapO\lHOH 

/ ~ "p Kyn" ~ " " 

-----------­ nOAa,a oenoro 
ll.(ellOI\J Ha n.lpY-Y 

YCTa HO SKI1 nepl-1 0AI1 4eCKOro Ae~CTSl-1il . 

B nocnenaue AeCilTl-1n eTl-1 il XX seKa 
S npOMblwneHH OCTI1 n OilSl-1n~ Cb cnoco­
6bl y c os epweHCTsosaHHO ~ nepI1OAl-1y eC­
KO ~ SapKI1 , TaKl1e KaK RDH ( Rade r 
dis place ment heatin g) , SuperBatch, 
SuperBatch - K, EnerBatch, Dualf'. 

rnaSH ail TeXH OnOr l-1 4eCKail ocotieu­
HOCTb 3 T~X cnocooos - I1Cn On b30SaHl-1e 
renna sepuoro U1enOKa, OT611 paenorc 113 
KOTna nocne OKOH4aH~ il aapxa. nyre« 

SbITeCHeHl-1il era cna6blM xonOAHblM U1e­
nOKOM (t "'70 °C), nonyya eMblM nocne 
npOMbISKl-1l.\ennKln0 3bl. fl ocne 3asepwe­
Hl1il onepal.\ l-1 11 SblTeCHeHl-1il r eanepary­
pa S «orne CHl1 maeTCil AO85-9 0°C, 11 ero 
onopoxcneuue AonmHo OCY U1eCTsnilTbCil 
MeTOA OM SbIMbISK~ , a He ~ 36blTO lmblM 

AaSneHl-1eM, Ka K S T p aA~l.\~ OHH O~ nepji ­
OAl-14e C K O ~ sapxe. 

BblTeCHeHl1e ropsxero -repucro uieno­

Ka 11 3 KOTna nepeA pa3 r p Y3KO~ I1rpaeT 
pons nepsoa cTyneHl-1 npOMbIS KI1, n03TO­

/·1Y npu TOM me Ha60pe 060 pYAOBa Hl-1il 
06U1ail 3cjJcjJe K T~BHo CTb npOMbl BKI1 uen­
monoau okaauaaerca 3Ha 4l-1 TenbHOsuure. 

rO pilYI1~ 4epHbl~ urenox, ssrrecane­
M bl~ l-1 3 KOTna npa K O HeY HO~ r exneparype 
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Tpa,qlot 1.4HOHHaR nep¥10A"t4 eC 
Ka51 sap xa RDH SuperBatch-K EnerBatch DuaLe 

PVlC. 3. 1l0cJleAOSaTeJlbHOCTb onepa l.l Vl~ npa pa3JlVl YHbiX eapnaurax ne p VlOA Vl Y eCKO ~ aapka. 

sapKVI , cotiapaercs s 6aKe - a KKYM YJl~­

Tope VI xpauarca s HeM npVl rexnepa ry­
pe 1 55- 160°(, nOA AaSJleHVl eM 0,5 ­
0,6 Mila. LJ aCTb sroro uienoxa aoaspa­
uraercs Ha sapxy 6e3 ero OXJlalKAeHVI~ , 

YTO n0 3S0Jl ~ eT cokparan, pacxcn napa 
Ha uarpea uienoxa s «orne AOr esn epa­
Typbl aapxu. 

Apyr a ~ yaCTb ropasero YepHOrOl1\e­
JlOKa nponycxaercs -repes TenJl o06MeH­
HVlK, s KOTOpOM renno -repaoro uienoxa 
nepenaer cs 6eJlOMy l1\eJlOKYnepen nona­
Ye~ era Ha sapsy . Il pVl 3aJlVlSKe s KO TeJl 
ropsvax l1\eJl OKOSrewn eparypa COAeplKVI ­
Mo ra KOTIla nepen 3a sap KO~ C O CTaSJl~ eT 

. ,I .•, :,;:, 56 

135-140°C, SMeCTO 06blYHbiX 70-80° C. 
3T O 06eCneYVl SaeT3Ha YVl TeJlbHYlO 3KO HO­
MVIIO napa VI coxpauieaue npOAOJl lKVlTeJlb­
HOCTVI saaapku. B3TOM cnyxaeYAeJlb Hbl'-1 
pacxcn napa ua aapxy CTa HO S Vl TC~ nax e 
MeHbwe, yeM Ha yCTa HosKax uenpepus­

uoro A e ~ CTsVI~ . 

Ha pHC. 3 noxasaxa nOCJleAOSaTeJlb­
HO CTb onepal.lVl'-1 npVl pa3JlVlYHbiX aapaaa­
Tax nepVlOAVl Ye C KO ~ aapxa. a Ha pHc.4 ­
ynpourenuas n p VlHl.l Vln Vl a JlbH a ~ TeXH OJl OrVl ­
Y eC Ka~ cxena ne pVl OAVlYeC K O~ sapKVI Cpe­
Kynepal.lVle'-1 renna VI npOMb ISKO~ S KOTJle. 

060p OT KOTJl OS CO Kpa l1\ae TC~ no 
cpaSHeH VlIO CTpa AVl l.lVlOH HO'-1 sapxof AO 

rpex-xerupex YaCOS, rnaSH blM 06pa30M 

sa C4eT Y Me H b we HVI~ npOAOJl lKVlTeJlbH O­
CTVI Ha rpesa AOKOHe YHo '-1 renneparypu . 

AJl~ peaJlVl 3al.lVlVl TenJl0 3KOH OMVl 4H 0'-1 
TeXH OJl OrVl Vl sapKVI Heo6xOAVlMO nonon­
HVlTeJlbHOe otiopynosa s we: 6aKVI - aKKy­

MYJl~ TOPb l AJ1 ~ ro p~ 4 V1 X l1\enOKOS(YepHO­
ro VI tienoro), eM KOCTb A Jl~ npO nVl TO YHO­
ra uienoxa, npoMelKyTo4Hbl '-1 6aK(K-6aK), 
Tennoo6 MeHHVlK Anft Har pesa 6eJloro 
uienoxa rapft4V1M 4epHbi M l1\eJlOKOM. 

OTJlVl YVlft MelKAY MeTOAaMVI RDH, 
SuperBatch - K,EnerBatch VI DuaLC 3aK­
Jl10 4alOTCft rnaSHbl M06pa30M Snpo sene­
HVI VI nponVlTKVI, KOTOpa~ OCY l1\ eCTSJlfteT­
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CB YepHbl ~1 l11enOKOM B MeTO Aax RDH, 
SuperBatc h - K l-1 DualC l-1 6enbiMuieno­
KOM nOAl-136bITOYHbIM AaBneHl-1eM - BMe­
TOAe EnerBat ch. 

OTnl-1Yl-1TenbHaB OC06eHH OCTb ~1eTO­
Aa SuperBat ch-K - pa3pyw eHV1 e KOMn­
neKCHblXCOe A l-1He Hl-1 ~ KanbL.( V1B BBapO Y­
HOM KOTne Anil npeAOTBpal11eHV1B OTnO­

)l{eH V1~ CaCO l Ha rpyfixax sunapuux an­
naparos . HaXOA Bl11V1eCB B urenoxe KOM­
nnekcuue coeAV1 HeHV1 B Kan bL.( V1 B (V1C­
T04H V1KOM l-1 XBBnBeTCB Kanb L.( V1~ , COAep­
)l{a l11 V1~C B B COC HO BO~ ApeBeCV1He) 
OCa)l{AaIOTCB B rpyo xax au napuux an­
napar o s. C 06 pa30 Ba HV1e M ocanka 
CaC0 • TeXH onorV1B SuperBach-K npe­

3 

AycMaTpl-1Sa eT OT60p npOnV1TOYHO rO 
uienoxa Bnp OM e )l{YT OYHbl~ 6aK (K-6aK). 
no aaeepuiejuno aapxn SbI TeCH eHV1e 
ropsvero uienoka V13 KOTn a npOSOAV1T­
CB BAse cryn eun, npV1y eM Ha nepsoji 
CTyn eHV1 SbITeCHeH V1 e Be/1YT npon V1 TOY­
HblMl11enOKOM V1 3 K-6aKa. BblCOKaB TeM ­
neparypa S KO Tne cnoco ti cr ayer paapy­
weHV110 KO M n ne K C H ~ X co e A V1 H e H V1 ~ 

Kanbl\V1B HenocpeACTseHH OSSapOYHOM 
KO Tne. OKOHyaTen bHoe SbI TeCH eHV1e 

YepHOrO urenoxa npol-13S0AV1TCB QlV1nb­
TpaTOMOT n pO M b I BH O ~ YCTaHOSK V1 . 

Tenn O-3KOH OMV1YHble MeTOAbl ooecne­

YV1BaIOT cneAYlOl11V1e npeV1MYl11eCTBa nepen 
Tpa A V1l\ V10 HHO~ nepV10 A V14e CKO~ aapxca: 

- CHV1)l{e HV1e YAenbHor o paCXOAa 
napa Ha sapxy Ha 50-70%; 

- YBenV14eHV1e npOYHOCT V1 L.(enn lOn03bl 
V1 60nee BbI C O KV1~ BblXOA V13ApesecV1Hbl; 

- YBen V1ye HV1e OA HOpOAHOCTV1 l\en­
monoau, o T06 pa H Ho~ V1 3 pa3nV14Hbl x -ra­
CTe~ KOTila (KOll e6aH V1e 4V1 cell Kanna ±0,5 
eAV1 HV1 l\ Kanna) ; 

-AononHV1TenbHaB CTyn eHb nponus­
KV1 SKOTn e nosuuraer 06 111YlO 3epepeKTV1 S­
HOCTb npOMbISH O ~ YCTa HO SK V1 6e3 YCTa­
HOS KV1 AonOIlHV1TellbHor o n pO M ~ SH oro 

060pYAOBaHV1il; 
- COKpal11eHV1e suopocos AY pHonaxHy­

l11V1X ra30S npV1 onop0)l{HeH V1 V1 SapOY HblX 
KOTnOB(npa 3TOM 3HaYV1TenbHO ynpouiaer­
ca06111e3aSOACKail CV1CTeMa ceopa V1 06e3­
3apa)l{V1BaHV1il AYpHo naXHY l11V1X ra30S). 

B MeTOAax RDH, SuperBatch-K V1 
DualC nponnr xa uienu yepHblMl11enOKOM 

nOn,.Na q,HnbJp.lTi:I 
aaautecneuue u ~eJlO lCa ............. rrl',l()onpoilo,qB.lPO..HOfl 
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PV1 C. 4. YnpOl11eHHail npV1HL.(V1n V1 anbH ail rexaonorv vecxaa cxexa n e p V1 0A V1 4 e C K O ~ 

sapKV1 Cpexynepauuef ren na V1 n p OMbIBKO ~ B KOTne . 

nossonner AOCTaSV1T b BHYTPb uienu He­
06XOAV1M ble Allil peaKL.(V1V1 C nV1rHV1H OM 
V10Hbl HS-. TaKKaK r e-ineparypa npa npo­
nV1TKe nosonsa o su cosaa (uiena CHa ya­
na otipariar uaaer cs r ennun, a 3aTeMro­
pilYV1M yepHblM l11enOKoM), 4e pH b l ~ l11e­
nOK, npouakas SHyTpb uiertu, 4aCT V14H O 
pacxonyerca Ha XV1 MV1 4eCKV1 e peaKL.( V1 V1. B 
peayn srar e CHV1)l{aeTCil pH. Il o3ToMy 
SH yTpV1 uienu S03MO)l{HO 06pa30saHV1e 
ceposo nopo na. Xopowo V13seC THO, 4TO 
06pa60TKa uienu cepoBoAoPOAOM yCKO­
pser AenV1 rHV1epV1KaL.(V1IO, YB enV1YV1 SaeT 
BblXOA cyn b ep aTHo~ uenruonosu, CHV1)l{a­
er BblXOA uenpoaapa. Ta kae xe 3aKO HO­
MepHoCTV1 OTMeyalOTCil npV1 npenaapu­

T enbH o ~ o6pa60TKe uienu roPilYV1 MYep­
HblM l11eIlOKOM . 

Hekoropu e coapeneunue ripen­
npV1 iltV1il, HanpV1Mep 3aBOA Riau Andalan 
S It1H AoHe3V1 V1 V1MeIOT naa nOTOKa 2688 
V1 330 0 T/ CyT KV1, K a )l{Abl ~ V1 3 KOTOpblX 
yKOMnneK ToBaH ASeHaAL.(aTblO nepV1o­
AV1yeCK V1 MV1 Bap04Hb1MV1 KOTnaMV1 eMKO ­
CT blO no 350 M3

• 

Cnenyer OTMe TV1Tb, YTO aapo-nrue 
yCTaHoBKV1 nepn onav ecxoro A e~ cTsV1 il , 

Hapil AY Cnepe4V1 cll eHHbIMV1 euuie npe­
V1 MYl11eCTBaMV1 nepen YCT aHosKaMV1 He­
npepu au or o A e ~ CTsV1il, n03B 0n il IOT 
06eCneYV1Tb l\enbl~ PilA S 0 3M O )l{ H O CTe ~ , 

xcro pue Henb3il peanaaouar s Ha ycra ­
HOB Kax uenpepu euoro Ae ~ CT s V1 il . Ions ­
KO ua ycra nosxax nep V10A V1 Y e C KO~ sap­
KV1 MO)l{HO oCYl11 eCTSn ilTb nony YeHV1 e 
uenmc noau C n p e A s a p V1 T enbH o ~ oepa­
60T KO~ uienu nepen OCHOS H O ~ aapsoa. 
3TO Mor yT 6blTb n peAsa pV1Ten bHbl ~ r V1 A­

ponns CYAaneHV1e M nponyxroe rV1A PO­
nV1 3a nepen aapxoji : npenaapurensu aa 
3KCTp aKL.(V1il ApesecV1Hbl, YTO ocotieauo 
akryansno nn a np esecuuu nV1 CTBeHHV1­
L.(bl V1nl-1 APyrV1 x nopon, 60 raTbix 3KCT ­
paKTV1 sHbIM V1 sel11 eCTSaMV1, orinanaio ­

l11V1MV1 none3HblMV1 CBo~ CTs aMV1; ASYX - V1 
60ne e cr y neuvar as eapka , KO Topail 
n03S0nV1T ynY4Wl-1 Tb ycnoe ua aapka l-1 
nonYYV1Tb nOKa3aTenV1 uenruonoau. He­
AOCT V1 )l{V1 Mble Anil xorno s Henpepbl BH o­
ro Ae~ CTsV1il. npOSeAeHV1 e npenaapu­
rensu or o r V1APonV1 3a V1 V1 3SneyeHV1 e re­
MV1L.(ennlOn03 IB Ape Be CH O ~ uienu ooa ­
3aTen bHO Anil B~pa 6 0T K V1 pacTsopV1­
MO~ uenmo .n osu V1 nep epatio rxa CV1­
6V1P CKV1 X nopon npea ecaau CSbICOKV1M 
coue px aHV1eM SOA 03KCTpa KTV1 SHblX 
aeutecr a, npex ne scero - apafinuo ra­
naxraua. It1 MeHH o noar ony, C yy eTOM 
scex nocnennux A O CT V1 )l{eHV1 ~ S pa3BV1­
TV1V1 CV1C TeM r akoro TV1n a, Anil sapKV1 nV1­
cTseHHV1L.( ~ C npeAB a pV1Te nbHo~ SOA­
HO~ 3KCTpaKL.(V1 e~ apa6 V1Ho ranaKTaHa 
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CpaBHeHl1e HeKOTOpblX XapaKTepl1CTI1K BapO~HOrO npouecca 11 uenmonoasr, nony~aeMoi1 npa HenpepblBHOH 

YnpaBllHet.IOCTb Te XH OllO rHyeCKOrO 
npOL1eCCa BapKH : 
B CTaL1HOH apHbIX YCllOBH~ X . 

npl1 nepexonsu x peJKHMaX. 

II>IAPOMOAYll b BapKI>I 

YAell bHblH pacxon napa 

OAHOp OAH OCTb nposapa 
uenm onoau no CeyeHH IO 
sapo-uroro «orna 

BblXOA "I KayeCTBO uennonosu 

B 0 3 t~ OJKH OCTb n OllyY eHH ~ uennionoau 
C npeABapHTellbHbl M rHApOllH30M 
"111 1>1 CnpeABapHTellbHOH 
3KCTpaKL1 HeH ApeBeCHHbl 

np l1MeHI1 Ma ron sxo CI1 CTeMa nep uona ­

yeCKo i1 BapKI1 . 

(o BpeMe HHble TeXH OnOrl1y eCKI1 e 

npl1eMbl, xoropu e MO)t(H O peanasoaan, 

TOll bKO Ha YCTa HoBKax nepl1o,ql1y eCKoro 

,qei1cTBI1 R, n03BOnRIOT sep HYTbCR K so n­

pccy npoa saon cra a paCTBop"'MOH uen ­

n1OJl03bl, "'36e)t(aB3HaY I1Tellb Hb1X 3KonO­

rl1yeCK"'X npobne«, korop ue n06y,ql111l1 B 

CBOe BpeMR oTKa3aTbCR OT ee aunycka. 

B Ta6m1L~e npl1Be,qeHO cpaeueau e 

uekotopu x xapa kre pu cru « Sap OYH OrO 

npou ecca u kase cra a uenm onosu, nony­

yaeMoi1 npl1 Henp epblBHoi1 11 MO,q", cjJI1l.\"'­

posaHHoi1 nep",o,q",yeCKoi1 sapkax. 

Ha PO CC ",i1C KI1X npenn paarun x , npo­

I1 3S0,qRll\I1 X cynbcjJ aTHY IO uenm onosy. ,qo 

cux nop paoor aer nos ons uo MH oro Bd­

_ 'ilIiII' 58 

11 MOAl1t1ll1~l1pOBaHHOH aapxax 

Henpepu suaa sapxa 

Xopouras TOllbKO npn cTa6HllbHOH 
npOH3BOAHTellbHOCTH "I xopoweM 
«asecrae uienu , 
npl<1 nepexonuux peJK"'MaX, B nepuonu 
nycxos. OCTaHOSOS, npn "'3MeHeH"'H SHAa 
CblpbH O CllOJKH~eT CH ynpaanaexocrs 
ASHJKeHHeMuienu, MaCCbl 1<1 uienoxa 
no annapary: Hel<1 36eJKHO nOllyYeH",e 
6011 bWOro KOllI>IyeCTBa HeKOHAHL1"'OHHOH 
npoAyKL1HH 

2,7....3,2:1 

nepHOAHYeCKaH sapxa 
(M OAl<1 cPHL1l<1p OB aHH a ~ ) 

Xopouiaa, KaK npH cTa61>111bHOH 
npOH3BOAHTellb HOCTH, TaK "I B nepHOAbl 
nycxos. OCTaHOBOB, npa H3MeHeHHI<1 
BHga cupss "111"1 COpTOS rOTOBOH 
npogyKL1I<1H. 

3,8. . .4,5:1 

YAellbHblH pacxon napa Hd HenpepblBHylO eapxy 6011bwe, Yer~
 

Ha MOAl<1cjJHL1HpOsaHHYIO HenpepblsHylO.
 

Ilpcaap no CeyeHHIO «orna HeogHopogeH, llpoa ap no Ce yeHHIO BapOYHOrO 
YTO HBllHeTCH cnencrane« xorna onsoponeu. KOlle6aHI<1 e 
HepaBH oM epH oro pacnpeneneaas no CTeneHHgellHrHHcPH KaL1HH 
rennep arypu no CeyeHHIO «orna COCTa BllHIO T±O, 5 en, Kanna. 
"I HegocTaTOYH OH paBHo MepHocTblO 
npOnI<1T KH . KOlle6aHH e JKeCT KOCTH -
HeCKOllbKOegHHHL1 Karma. 

BblXOA "I npouaocraue xapaKTepHCTI<1KH uennonosu npH 
MogHcjJHlIHposaHHoH nepHOAf1yeCKOH aapxe asuue, yeM np« 

HenpepblBHOH, 611arogapH 6011ee ogHOPOAHOMy npoaapy uiena. 

nonblTKH HcnOllb30BaHHH BapKH 
CnpegsapHTellbHblM rHgpollH30M 
SYCTaHOSKax HenpepblSHoro Ae H CTS H~ 

gall l1 orpauarensuue pesynsraru 

P04HbiXYCTaHoBoKnepl10,ql14ecKoro ,qei1­

CTB I1R. B 60Il bWI1 HCTBe cny xae a Mo,qep­

HI1 3al.\I1R 3TI1X YCTa HoBoK He nposona­

nacs HeCKOnbKo ,qeCRT I1n eT",i1, n03ToMY 

OHI1 3KcnnyaT"'pylOTCRno Tpa,q"'l.\I1 0HHoi1 

r exacnor a"'. O,q HaKo, noncxurenbHbli1 

oriur OT HoC",Ten bHo Man06 1O,q)t(eTHoi1 

Mo,qepH"'3al.\"' ''' YCTa HoBoK nepn onnxe c­

KOi1 SapKI1 ecrs y)t(e '" B POC C",,,, . OH no ­

kasu eaer. 4TO np"'MeHeH",e COB peMeH­

HblX TeXH onor", i1 n03BonReT yBen"'4"'Tb 

np0l13Bo,ql1TenbHOCTb S 1,5 pasa '" O,qH O­

speneau c ,q06"'TbCR yny YWeH"'R OCHO B­

HblXTeXH",KO-3KOHOM",yeCK"'X nOKa3aTe­

nei1 np0l13B o,qCTBa 11 noxasar enes Kaye ­

CTBa npo,qYKl.\"' I1. 

~ C XO,q R "'3 CKa3a HHoro, MO)t(H O c,qe­

naTb BbIBO,q ° my60Ko OW",60YHOM CTe­

npegsapHTell bHblH rHgpollH3, 
3KCTpaKL1 HH "111"1 npyras 
npenaaparensuaa 06pa60TKa 
ApeseCI1Hbl XopO WO COyeTaeTCH 
C Mogl1cjJl1L1l1p OSaHHoH 
nep",ogHYeCKOH sapKOH 

peOTVlnH OM MHeHI1 '" °TO M, 4TOHa co spe ­

MeHHOM np O"'3Bo,qCTBe l.\enn lOn0 3bl He 

MeCTo YCTaHoBKaM nep",o,q",yeCKo i1 sap­

K"'. npennpnnr ws. OCHall\e HHble YCTa HoB­

KaM'" nep", 0,ql14ecKo i1 sa pka. sa ever 

Mo,qepH",3al.\"'''' CYll\eCTBYIOll\"'X MOll\HO­

CTei1 MorYT ,qoCTI1rH YTb 3Ha411 Ten bHblX 

yny4weH",i1 CBO ",XTeXH"'Ko- 3KOH OMI1 4eC­

K"'X noxa sar eneji npa OTHO CI1Tenb HO H"'3­

KI1 X Kanl1 TanbHblX aarp arax npa KT I1 yeCK'" 

6e3 noreps pafiov er o BpeMeH'" npou s­

BO,q CT Ba. TaKaR peKoHCTpYKl.\"'R, He CBR­

3aHHaR C nopor ocr onuien 3ar~e Hoi1 KO T­

nOB nep",o,ql1yeCKoro ,qei1CTB I1R Ha YCTa­

HOSKY uen pepueu or o ,qei1cTBI1R, n03Bo­

JlReT ,qOCTI1 % r ex xe pesynsta roe, norpa­

TI1 BJll1Wb yaCTb cpenc r s, 3anna HI1 pOBaH­

HblX aa peKoHCTpYKl.\I1 IO . 
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l.\ enlllOn03Ho-6YMa )l(Horo npOl-l 3BOA­
CT Ba l-l no X~Ml-l~ ApeBeCl-lH bl. 

3. Gary A. Smook «Handbook for Pulp 
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5. «E)I(erOAHblfi aHanl-l3 PblHKOB nee­
HblX TOBapoB2009- 2010 IOAbl». Oprauu­
3 a l.\ ~ il 06beAl-lHeHH blx H al.\~fl , }t{eHe Ba ­

Cm1COK nareparypsr. 
1. «Iexuonorus uenr uo noau o-Sy­

Ma)l(HOIO n p O ~ 3BOACT B a » , Cnpaeo-u-ue 
MaTep ~ a n b l . cn6. 2002-2010, MHoroToM ­
H ~ K , B7 -M~ TOMax. 

2. « Pa per makin g Sci e nce and 
Technology», Finnish Paper Engi neers 
Associati on and TAPPI, 1999-20 10, 
19-T~ TO MH oe ~ 3AaH~ e no rexaonoru« 

& Pa perTechnologists», Vancouver, 2002. 
4. 4Y~KO B. A., AKIiIM 3.11. «AKTy ­

anbH ble np06neMbi ~HHOBal.\l-lOHHOrO 

pa3Bl-lTl-lil l.\ennlOn 03Ho-6YMa )l(Hofi npo­
M b l wne H H O CT~ POCC~l-l » , }t{ypHan lIoK, 
N~ 8, CTp . 3-9, 2010. 

InonBeRa Bompacnu 
lt1 cnOnHl-lIlOCb 70 ner co AHil poxne­

Hl-lil onuoro l-l 3 canux l-l 3BeCTHbIX cneuu­
an~CTOB POCCl-lfiCKOfi lion, nepsoro aa­
MeCT~Tenil resepansaoro AlilpeKTopa no 
HaY~Hofi patiore BHV1lt1oa Banepaa l1>e­
AopoBIiI4a Heaonaaa. 

OH ponunca BneHl-lHrpaAe B1941 r., 
a y)l(e B 1958 r. ocjJopMl-ln «caoe BXO)l( ­
AeHl-le» B cpeny OTe~eCTBeHHbIX 6yMa)l(­
H~KOB, CTaB cTYAeHToM 11TH 1..l6n. 

llccneoKOH~aHl-lill-lHCTl-lTYTa (1963 r.) 
B. <P. Heaonau nocrynan Ha pa60TY BO Bce­
COI03Hbl~ (ce fl~a c BcepoccliI~CKIiI~ HaY4Ho­
IiIccneAoBaTenbcKIiIH IiIHCTlilyYT (BHHH6) , 
rne TPYA~T Cil l-l Buacroauiee apexa. 

nO~Tl-l sa 50 ner (c He60nbWl-lM ne­
pepuso« ua cny)l(6y B apM~l-l) OH npo­
well 60nbwofl nYTb OT Mn . HaY~Horo CO­
TPYAHl-lKa AO onaoro l-l 3 PYKOBOA~Tenefi 

~HCTl-lTYTa . 3a sro BpeMil B. <P. Hesonaa 

3 a Ul ~ Tl-l n KaHA~AaTCKYIO iJ,~ccepTal.\~IO, 

crannaypearca rOCYAapCTBeHHOH npe­

MIiIIiI CCCP (1984 r.) sa C03AaHl-l e l-l BHe­ Bl-lAbl 6YMar l-l Aml O~l-lCTKl-l Al-l3enbHoro
 
npeuae BbICoK03cjJcjJeKTl-lBHbIX cjJlilnbTpo­ ronnasa l-l CMa30~HOIO Macna BaBTOMO­

BanbHblX Bl-lAOB 6YMar~ ~ cjJl-lnbTPYIOUI~X 6l-lnilX KAMA3, n03BOnl-lnl-l OTKa3aTbCil OT
 
3neMeHTOB Anil AB~raTene~ BHYTpeHHe­ l-lX ~Mn opTa.
 

ro cropaH~il » .. . HaY~Hail AeilTellbHOCTb B.<P . HeBO­

B.<P. HeBollliIH - BeAYUll-lfi cneuua­ nl-lHa uepaapuau o casaaua C ~ c cneAO­

n~CT orpacnu B otinacra cjJ~nbTpoBan b­ BaHl-lilM~ B06naCT~ cosnauaa nporpec­
HblX B~AOB 6YMarl-l l-l «aprosa Anil Maw~­ Cl-lBHbI Xpecypcocdeperaiouiax ~ akono­
HOCTpOeHl-lil ; OH - asrop 60nee 140 Hd­ rl-l~eCKl-l 6e30naCHbi X re xuonorua Ha 
y~ Hbi X TPYAOB, BTOM ~~ clle 17-Tl-l aBTOp­ npennpaarua x lion, 06 3TO~ pafiore OH 
CK~X CBl-lAeTenbCTB, uarpaxnen ceMblO HeOAHOKpaTHO nosnanuean Ha paanas­
MeAanilM~ BiJ,HX. HblX HaY~Hblx KOHcjJepeHl.\l-lilX B POCCl-ll-l 

Pa3pa60TaHHbie nOA PYKOBOACTBOM ~ 3a Py6e)l(OM. 
Ballepl-lil <PeA opOBl-l~a~ BHeApeHH~e B B paMKax <peAepallbHofi l.\elleBofi 
npor~ bl wneHHOCTb cjJ l-ln bTpOBan bH ble nporpaMMbl «Pa3BIiITlile neconpOMblW-

HblO - ~ OPK, 2010. 
6. MaHApe 10. r.. KOBaneHKo M. B., 

BIiIHorpaAoB H. B., AKIiIM 3. 11. «Peaepsu 
BOAOc6e pe)l(eHl-lil np l-l p e K o HcTpYKl.\ ~ ~ 

cyn bcjJaTH o-uenn io no 3HblX aaBOAOB », 
}t{yp Han us«. N~ 3, CTp . 30-34, 2010. 

neHHoro KOMnneKca POCCIiI~CKOH l1>e­
nepauua» l-l «KOMnneKCHoe IiIcnonb30­
aauue npeaecuoro CbIPbR», B.<P. HeBO­
nl-lH PYKOBOAIH l-lCCneAOBaHl-lilMIiI no co­
3AaHl-l1O 3 K O Il O r l-l ~ e CK ~ ~l-lCTbIX rexuono­
r~fl nony~eH~il npOAYKl.\~l-l lion C non­
HblM ~CKnlO~eHl-leM MoneKynilpHoro xno­
pa l-l ero COeAl-lHeHl-lfi . 

Oc060e BHl-lMaH~e Banepl-l~ eeno­
POBl-l~ yaenaer peure-uuo 3Konor~~ec­
Kl-l X l-l auepreravecxax npofinen lion . B 
~aCTHOCTl-l , npl-lero y~aCTl-ll-l paapatiora­
Hbl ~ auenpeuu rexaonoru« npO~ 3BOA­

CTBa, nossonaoume B 2 pasa cokparars 
BOAonoTpe6neHl-le Ha np0l-l3BOACTB~ 

YMeHbWl-lTb c6poc 3arpil3HeHl-lfl, 3Hepro­
crieperaouiue rexnonorua, noasonao­
uiae cokparwrs norpefineuue 3HepreT~­
~eCKl-l X pecypcoa. 

B nocnennueIOAbl B. <P. Hesonauax­
Tl-lBHO 3aHl-lMaeTCil nenaroru-recxof Ae­
arensuocruo, ~~Tail neKl.\l-l~ l-l nposona 
CeMl-lHapCKl-le 3aHilTl-l il Bcn6 rTY Pfl . 

EMY npwcaoeuo BblCOKoe 3BaH~e 

«n04eTHbIH pa60THIiIK necHo~ npo­
MblwneHHOCTIiI PI1>>>, OH Harpa)l(AeH Me­
AanblO «Ber epau TPYAa» l-l nO~eTHbIMl-l 

rpaxoraaa . 
B AeHb cnaauoro 106l-lneil )l(enaeM 

B. <P. HeBOnl-lHY xpen koro 3AOpOBbil, 
60nbWl-lX TBOp~eCKl-l X ycnexoa ~ nonrax 
ner )l(l-l3H~ Ha 6naro OTe~eCTBeHHO~ lion. 

PAO «6YMnpoM»; xonnexraea 
BHHH6a iii cn6 rTY pn; 

peAKonnerlilR iii peAaKI.\IiIR >t<ypHana 
«l..lennlOno3a. 6YMara. KapToH.» 
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