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Co epweucmBOBauuepa c ~e mO B 

oti 3BoJKUBaUURBcemo~u blH ~acmRH 6ft 
U McqenblO g ~ e m a BnURUUR 
HUMU mOB, npUMeHReMblH gBR gCKopeHUR 
Ofie3BOJKUBaHUR 

VI. B. KnIOWKl-tH, H. H. KOKyWl-tH, 

n. B. OCl-tnOB, n. B. KaypoB, 

Cn6 rTY rn 

B Caaur-Ilereptiyprcxua rocy

AapCTBeHHOM TeXHOnOrl-t4eCKOM 

YHl-tBepCl-tTeTe pacrareneusrx no

nl-tMepOB (Cn6 rTY pn) npOBOAV1T

C~ pa3pa60TKa MeTOAOB paC4eTa 

06e3BO)t{v1BaHV1~ 6YMalKHO~ MaCCbl 

Ha CeTOlJHblX lJaCT~X 6YMar-O- V1 KapTO

uouenarensuux MaWV1H, B TOM lJV1Cne C 

uensjo y-rera BnV1~HV1~ Hd 06e3BOlKV1

BaHV1e YCKOP~IOU1V1X era XV1MV1KaTOB. 

An~ ar or o ua cerOAH~WHV1~ AeHb 

c06 pa H bl V1 06pa60Ta H bl AaH H bl B C 

paua l.\ennlOn03Ho-6YMalKHbIX ripen
npV1~TV1~, Hd KOTOpblX npV1MeH~IOTC~ 

(nV160 npV1MeH~nV1Cb) XV1MV1KaTbl c1Jl-tp 

Mbl BASF (iepMaHV1~) An~ YCKopeHV1~ 

06e3BOlKV1BaHV1~ Hd CeTOlJHblX lJaCT~X. 

(AaHHbIX npeAnpV1~TV1~ 6blnV1 B3~Tbl V1 

V1cnblTaHbl nporiu 6YMalKHO~ MaCCbl, 

a rarose B3~Tbl otipasuu XV1MV1KaTOB. 

npOBOAV1nV1Cb V1cnbITaHV1~ 6YMalKHO~ 

MaCCbl ua qmnbTpal.\V10HHOM npufiope 

nru-. YCTaHOBneHHOM B ens iTY pn 
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PV1C. 1. Cxena nputiopa nn~:
 

1 - l.\V1nV1HAP, 2 - cenca. 3 - nepenV1BHo~ ~U1V1K, 4,5 - KpaHbl eononposcna.
 

6 -TPy60npOBOA, 7 - cno~ oceBWV1X BonOKOH, 8 - MepHa~ urxana, 9 - xpau An~
 

OTBOAa B03Ayxa, 10 - AOHHa~ CbeMHa~ 4aCTb, 11, 12 - urryuepu. 13 - MaHOMeT


pV14ecKa~ rpytixa, 14 - cnV1BHa~ rpytixa.
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a) 5AM N~ 6 OAO «Bonra» (r. Eanaxna) 6) 5AM pyn «3 a Bo A ra3eTHoili 6yMarl-1 » B) KAM OAO « Kn K» 

(Benopyccus) (xa pTOHHO-nOnl-1r pa¢1-14e CKI-1 ill 
KOM6I-1HaT, r. KOMMyHap) 

PI-1c. 2. AaHHble, nony-reuuue Hd nputiope nnVl (onsrru 1,2,3 npO BOAl-1nl-1 Cb no o6bl4Hoili MeTOAI-1Ke). 

I (pac, 1) C ljenblO onpeneneuaa KO

3¢¢l.1ljl.1eHTa ¢l.1nbTpaljl.1l.1 3TI.1 X BI.1AOB 

f 6yMaJ-!{Hoili MaCCbl, a TaKJ-!{e Ani1 Y4eTa 

Bnl-1i1HI.1R X I.1 MI.1 KaTOB, npl.1MeHi1eMblX 

Ani1 yCKo peHI-1R o6e3BoJ-!{I-1BaHI.1R B 

ceT04Hbi X 4aCTi1X. 

nonY4eHHbie npl-1 3TO M 3Ha4eHI.1R 

K03¢¢l-1ljl-1e HTOB ¢l.1nbTpaljl.1l.1 K¢ AnR 
ra3eTHoioi 6yMarl.1 (51J,M N~ 6 DAD«Bon 
ra» 1.1 5AM pyn «3aBoA r a3eTHO" 

6YMar~ » ) 1-1 06nl.1ljOB04HOro «aproua 
(KIJ,M DAD «KnK» ) nOKa3aHbi Ha rpa

¢I.1Ka X (pac, 2). 
TaKJ-!{e 6bln npo seneu pacxer AI-1

HaMI-14eCKI.1X K03¢¢l.1ljl.1eHTOB ¢l.1nb 

Tpaljl-1l-1 KA',H. Ha ceT04HbiX 4 aCTi1X no 

AaHHbIM, nonYl.leHH blM C YKa 3aH Hbi x 

npeAnpl.1i1Tl.1i11 . Peaynsrar a noxasa
nl-1, 4TO K03¢¢l.1 ljl.1 e HTbl ¢l.1nbTpa

ljl-1l.1, nonY4eHHbie paCl.leTHblM .K AHH
1.1 onblTHblM nyTeM Ha nputicpe K,p (c 

B03AYXOM), 6nl-1 3KO cosn anaicr (CM . 

rpa¢I.1KI-1 Ha pu c, 3 ). 
Onsrru, npcsene uuue Ha n p u fi o pe 

nnVl C I.1CnOnb30 BaHI.1e M XI-1 MI.1KaTOB 

(pa c , 4) , noxa aana . 4TO Hanl.1l.ll.1e 

XI.1 MHKaTOB B 6yMaJ-!{Hoili Macce He 3Ha 

YHTenbHO Bmli1eT Ha Bem14HHY na6opa

TOpHblX K03¢¢l.1ljl.1eHTOB ¢l.1nbTpaljl.1l.1 

(B OTnl.141-1e OT AaH HblX n o AI.1HaMI.14e

CKI.1 M K03¢¢l.1ljl.1eHTaM ¢l.1nbTpaljl-1l.1, 

nony4eH H blX Ha ceT04 H blX -i a c r n x 

npoMblwneHHblx 6yMaro- 1.1 «aproxo 

I n en ar en su u x MaWI-1H) . 
~ 

npeAnpl-1 i1 Hte, CYXOCTb 6YMalKHoro nOJlOTHa YBeJll-1 yeHl-1e 

DAM I-1JlI-1 KAM. nocne CeTOY HOii YaCTI-1, % CYXOCTI-1 . 
(npOAY Kljl-1 i1 ) 6e3 npl-1MeHeHI-1i1 CnpHMeHeHHeM % 

XI-1MHKaTOB XI-1M I-1KaTOB 

DAM N~ 6 15,3 16,85 1,55 
DAD «Bonras 

(rase ruaa 6YMara) 

DAM Pyn «3aBoA 16,0 17,4 1,4 
ra3eTHoii 6YMarl-1 » 
(ra3eTHaii 6YMara) 

KAM OAO «KnK» 19,8 21,3 1,5 
(06JlHljOBOY Hblii 

xaproa) 

H, MM BOA. CT. 

bAM pyn «3a80,Q ra 3eTH O~ 6yMarW» 

PI.1c. 3. CpaB HeHHe AHHaMI.14eCKHX 

K0 3¢¢Hljl.1eHTOB ¢HJlbTpaljHI.1 C 

natioparcpuux« 

He3Ha4 1.1 Ten bHO BnHi1eT XHMI-1 KaTOB 

Hd Benl.14HHY narioparopuu x K03¢¢I.1 

ljl.1eHTOB ¢HJlbTpaljl.1H MO)t(HO 06bRCHHTb 

DTHOC I-1TeJlbHOe
 
YBeJll-1yeHl-1e
 
CYXOCTI-1. %
 

10,13 

9,33 

7,57 

•o 

100 200 300 400 500 600 700 

100 200 300 400 500 600 700 

H, MM BOA. CT, 

PI.1c. 4. Cpaaueuae nafioparopusrx 
K03¢¢l.1ljl.1eHTOB ¢l.1nbTpaljl.1H Ha
 

n putiope nnVl 6e3 I-1CnOnb30BaHI.1i1
 

1.1 C Hcnonb30B aHI.1eM XI.1 MI.1 KaTOB 

(Onsrr1 - 6e3 XHMHKaTOB. r . Banaxua) 

Kp aTKOBpeMe HHOCTblO B03Aeioi cTBI.1i1 

XHMI.1 KaTOB Ha 6yMa lKHylO Maccy , o6e

3BoJ-!{I.1BaeMYIO na ceTo4Hoill4aCTI.1 . IJ,ni1 

45 llennonoaa DyMaraKaPTOH. I' : I' :" I 
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P V1 C. 5. Cxena nputiopa C epV1nbTp oBa 

HV1 e M npu CHV1 >KaIOLlle MCfl uanope: 

1 - epV1n bTp al.\V1 oHHblf1 l.\V1nV1Hgp, 

2 - c e TKa , 3 - n o pw eHb, 4 - CTa Ka H, 

5 - pY'lKa nopuras. 6 - pe3V1HoB o e 

xonsuo, 7 - ynbTpa3ByKo B0f1 g aT 'l V1K . 

onpeneneuua B0 3M O>KHOrO YBellV1'leHV1fl 

K0 3epepV11.\V1e HTa epV1nbTpa l.\V1V1 npu npu
Me HeHV1V1 XV1M V1 Ka TOB, yCKOpflIOLllV1 X o6e 

3 BO>KV1B a HV1e, 6blll nposeneu Ta K>Ke pflg 

on uros Ha npn tiope C epV1n bTp o Ba HV1eM 

npa CHV1 >KaIOLlleMCfl uancpe (pHC. 5). 
OTn V1 YWe g a HH oro npufiopa OT npu

60pa fln V1 aaxruo-raerca B TOM , 'lTO Ha 

3T OM npuoope B0 3ge i:ic TB V1eX V1 M V1 KaTa 

ua 6 y Ma >KHy lO Ma c c y 3 a H V1 MaeT 3Hay V1 

ren sa o Me H b We BpeMeHW, V1 CaM onur 
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PV1C. 6. Aa HHb le, n onY'le HHbie Ha n p n ti o p e C epV1nbTp OBaHV1eM n p u CHV1 >KaIO LlleMGI 

uanope 6 e3 V1c nonb30 BaHV1fl V1 C V1cnonb30BaHV1eM XV1 MV1 KaTa . 

npoxonar V1HTeHCV1B Hee. n On Y 'l e H Hbie 

g aHH bl e n OKa 3 an w ycxope uue xona 
0 6e 3BO>KWS aHV1 fl Ha 3T OM npurio pe 

np V1 HanV1'lV1V1 X V1 M V1 Ka TOB B 6 y Ma >KH0 f1 

Macce (pHC. 6) . 
(Y'leToM nony-reuu ux peaynsraroe 

6 bln cnenan Bb IBO g, 'lTO g OCTa To 'l HO 

TO'lHo e on p eg e n eHV1e BnV1fl H V1 fl XV1

M V1 Ka TOB ua xcn 06e 3 BO>KV1 Ba HV1 fl B 

uacroa uiee speMfl S03MO>K HO ronsx o 
ae nocpencrseaao aa CeTOYH blX -racrax 
npoasuune uuux 6yMa r o- V1 xaprouone

narertsuux Ma WV1H . (o6pa HHbl egaHHble 

C llen nlOno3 Ho-6YMa>K HbI X npen npna

mi:i n OKa 3 an V1 cnenyiouiee YCKOpe HV1e 

0 6e3B O>KV1 BaHV1fl Ha cero-iuu x -iacra x 
(CM . Ta6nHI\ Y), gOCTV1r HyToe C n p V1 Me 

HeHV1eM X V1 MV1 Ka TOB. 

Haf1geHH o e Ha c eTO'lH OM crone yBe

n V1 'l e HV1 e gV1HaMV1'lecKoro K0 3 epepV1 1.\V1 e H

ra epV1 n bTp al.\ V1 V1 npu Te XH o n orV1'le CK L-l 

o nTV1 Ma nb HOM npV1MeH eH V1V1 X V1 M V1 KaTOB 

noaaons er pac-i eruun nyTeM Ol.\eHV1Tb 

YCKopeHV1e 0 6 e3 BO>KV1 BaHV1fl 6yMa>K H0f1 

MaCC bl B 3 0 Ha x epo pMoBa Hwfl npa npo
V13BogCTs e aH a llorV1'l Hoi:i np o g YKl.\V1V1 Ha 

npoekr upyenux HOB blX V1 MogepHV1 3L-l

pye Mblx 6yMaro- V1 xaprouon enarens
Hb lX Ma WWHa x C npwMeH eHwe M Ta KWX >Ke 

XWMWKa TOB B a Ha n o r W'l HbiX ycnounax. 

LtlllTA~TE B 6J1l11>KA~UJlIIX HOMEPAX! 

• CTATlt1CTlt1KA. ~TOrLt1 PA60Tbi OTPACnLt1 lt1 OTAEn b HblX 

nPEAnplt1S1Tlt1~ B AnPEnE lt1 3A 4 MECSI~ 201 5 r OAA. 

• npo6nEMbi CbIPbSl. nOMOrYT IIlt1 HOBbiE lt1AELt1 . 

• KAnEHAAPb BblCTABOK HA 2015 rOA. 
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