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BmopUQHb e Bono H3 BCOBpeMeHHOU 
meXHon02UU Q6n 

A. C. CMOJH1H, 

A. T. H., Cn6 frY pn 

B 1990-e ronu V1 S nepsoe AeCJ1 TV1 neTV1e 
XXI se ka C pa3sV1T V1 eM TeXHono r V1 V1 
06naropa)t{V1 saHV1J1 ra3eTH oiii V1 nac-rene­

TY pe MC-55 A06asnl1 1O TnV1 CyeneyaTHYIO 
MaKynaTypy, a K MapKaM MC -1A -MC-2A 
- MaKynaTypy MC-75 V1 MC-8B. 

• 

B uacromuee BpeMIl 6011ee nono­
B~Hbl scex BOll0KH~CTbIX nOllyljla6p~­

KaTOB B M~pe COCTaBlllllOT BTOp~'lHble 

BOllOKHa. Ha'l~Hall C 80-x rOAoB npo­

urnoro eexa 06beMbi ~cnOllb30BaH~1l 

MaKyllarypbl nOCTOIlHHO pacryr, oco­

6eHHo B Espone, a B nocneauae rOAbl 

~ B K~Tae. 

Cnenyer o)t{V1 AaTb onpenen euao ro 
CH V1)t{eHV1J1 r enn c s npnpocra V1cnOll b30­
Sa HV1 J1 STOpV1Y HOrO aonokua, nockonsky 
V1CTOYHV1KOM MaKynaTypHblx BonOKO H 

scerna 6YAyTcse)t{V1 e aonokua. nO:no My 
Aa)t{e C yye TO M ll V1KnV1YH OCT V1 ucnons­
30 SaHV1 J1 a KOH eYH OM urc r e 06beM 
STOpV1YHbIX ncnydiati paxaros SPJ1 A nV1 
6YAeT cYU1eCTseHHo npeeuur ars 50 % 
MV1poso ro 06beMa BOll0 KHV1CTWX no­
ny (jJa6pV1KaTos. OAHaKO He suauaaer 

COM HeHV1J1, YTO S 0603pV1MOM 6YAY U1eM 
V1 MeHHO STOp V1Y Hble son oxua CTa HyT 
npesallV1pYIO U1V1M nony(jJa6pV1 KaTOM. 

OAH ospe MeHHO C PO CTOM 06beMO S 
V1cnonb30SaHV1J1 KapTOHHoiii V16yMa)t{Hoiii 
npoAyK llV1V1, sblnycKaeMof'l Ha OCHo se 
STOpV1YHOrO sonoxua . paCWV1pJ1eTCJ1 V1 ee 
accoprunear. EcnV1 S70-80-e rOAbl npo­
uinoro aexa OCHOSHbIMV1 nOTpe6 V1 TenJ1 MV1 

MaKynaTypbl 6blnV1 npeAnpV1J1TV1J1, npo­
V13S0 AV1swV1e KapTOH, TO S 1980-1990-e 
roAbl STOpV1YHOe sonOKHO crane aKTV1SHO 
V1cnonb 30SaTbCJ1 AnJ1 V13rOTO SneHV1J1 ca­
HV1TapHo-rV1rV1eHV1yeCKV1X SV1AoS 6yMarV1 . 
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YaTH Oiii MaKynaTypbl C V1c nonb30saHV1 eM 
STOp V1YHO ro sonokua SMV1posoiii npaKTV1 ­
ke CTan V1 npoV1 3s0AV1TbCl1 3H aYV1TenbHbl e 
06beMbi ra3eTHoiii V1 neyaTH Oiii 6YMa rV1 . 

B poccV1iii cKOiii l.\5n no HaCTOl1U1ee 
SpeMJ1 OCHOS HOiii accopraneur nponyk­
llV1 V1 V13 MaKynaTypbl - pa3Hbie SV1Abl kap­
TOHa (60nee 80 % 06beMa), ocransuce 
- caHV1TapHo -rV1rV1 eHV1yeCKal1 6yMara V1 
uekorcpue SV1Abl ynaKOSOYHOiii 6yMarV1 . 
TaKV1 M 06pa30M, C yyeTOM MV1posoro 
onura cnenyer o)t{V1AaTb pacWV1peHV1J1 
accopTV1MeHTa MaTepV1anos Ha OCHose 
MaKynaTyp Horo eonokaa . 

OAHospeMeHHo C POCTOM 06beMos 
V1cn onb30SaHV1 11 STOpV1Y HOro sonox na V1 
pac wV1peHV1eM accopruae-rra npoAyK­
llV1 V1 Ha ocuoae Ma KynaTypbl nponcxonnr 
aaxouoxepaoe CHV1)t{e HV1e xasecraa Ma­
kynarypa oro cup sa, OAHOiii V13 OCH OSH blX 
npV1Y V1H CHV1)t{eHV1J1 KayeCTSanocrynaio­

U1eiii Ha npeAnpV1l1TV1 l1 llbfl Ma KynaTypbl 
cnenyer CYV1 TaTb npotin eny llV1 KnV1 Y­
HOCTV1 . YsenV1y e HV1e YV1 Cna ujucn os 
V1c nonb30Sa HV1J1 STOpV1YH OrO sonOKHa 
CS11 3aHOKa KCAe(jJV111V1ToM MaKynary pbl, 
TaK V1 Cycnexaxa coapene auu x CV1CTeM 
nOA roT osKV1 MaKynaTyp Ho iii Maccw, 
n03SOnJ1IO U1V1X onTV1 ManbHO SblJ1SnJ1Tb 
noreu unan 6yMaro06pa3y lO U1V1 x CS OiiiCTS 
STOpV1YHOrO SOnOKHa Aa)t{e npa HV13KO­
KayeCTSeH HOM V1CXO AHOM MaTepV1ane . 

,[\py raJ1 HeManOsa)t{HaJ1 np V1Y V1H a 
CHV1)t{eHV1l1 KaYeCT Sa MaKynaTypHoro 
CblPbl1- sseAeHV1e S060pOT MaKynarypbl 
HV13KV1X MapOK. TaK, 3ayaCTYlO KMaKyna -

KpoMeroro, KayeCTSO MaKynary pHo­
ro CblPbJ1 CHV1)t{aeTCl1 V1 3-3a nOCTOl1HH OrO 
y senV1y eHV1l1 YV1Cn a V1 acc o pTV1 MeHTa 
XV1 MV1 yeCKV1X ecn o n or are ru . au x Be ­

U1eCTS, V1 cnon b3yeM blx KaK Anl1 pOCTa 
npOYH OCTV1 6yMarV1 V1 KapTOH a ua OC­
Hose MaKynaTypbl, TaK V1 Anl1 npV1AaHV1 l1 
MaTepV1anaM He06xOAV1MbIX xapakr e­
pV1CTV1 K, S TOM YV1 Cne V1 nyTeM cno )t{Hoiii 

no sep XHOCTHOiii 06pa60TKV1. Ko rAa 
nOA06Hbie MaTepV1anbl V1cn onb3YIOTCl1 
KaK MaKynarypHoe cu pse. V1MelO U1V1eCJ1 
S KOMn03V1 11V1V1 XV1MV1y eCKV1e pear eHTbl 
(s OCHOSHOM nonanepuoro xapaxr e­

pal YXYAwalOT KayeCTSO STOpV1Y HOrO 
sonokua, rnaSHblM 06pa30M 6narOAapl1 
ysenV1yeHV11O YV1Cna KneiiiKV1X YaCTV111, 
OTpV1 11aTenbHO Sn V1 l1 lO U1 V1 X KaK ua npo­
ueccu np0V1 3SOACTsa 6yMarV1 V1 KapTOHa, 
TaK V1 Ha csoucr ea rorosoji npoAyKllV1V1 
ua ocuoae MaKynarypbl. 

B TO )t{e SpeM l1 Tpe60s aHV111 K Kaye­

CTSY MaTepV1anos Haocuoee MaKynarypbl 
He CH V1 )t{aIOTCl1. HanpOTV1 S, 3TV1 Tpe60­
SaHV1J1 nOCTOJ1HH O S03paCTalOT KaK Anl1 
TpaAV1 11 V1 0HHoiii npoAyKllV1V1 - r ecr -nati­
uepa, MaKynarypHoro <jJnIOTV1 Hra, caHV1­
TapHo- r V1 r V1e HV1 yeCKV1 X SV1 AOS 6yMarV1, 
TaK V1 S nnaHe pOCTa nOTp e6HOCT V1 S 
HOSbl X ynYYWe HHblX sV1Aax npoAyKllV1V1, 
Hanp V1Mep, r ecr -n atiu epa C 6e nbiM 
sepXHV1M cncen, enaronpo-utu x MaTe­
pnanoe, 6yMarV1 AnJ1 nexar a. STOMYV1 Cne 
ner KOMen osaHHoiii, TyaneTH oiii 6y MarV1 
npeMV1YM xnacca. HaV160nee OCTpO CTO V1 T 
npo onen a ka-rec'raa MaTep V1an os Anl1 
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rodipok aproua B CBH31-1 C YBen1-l4eHl-leM 

KOnl-l4eCTBa Wl-lpOKO<pOpMaTHbIX CKO­

POCTHbiX rorppoar perar os. no cym sees 

npvpccr ro<pponpOAYKl.\1-I1-I CBH3aHO C 

pa tiorof coapeaeuaoro 060PYAOBaHI-IH. 

)J,nH06eCne4eHI-IH parioru COBpeMeHHblX 

arperaros Tpe6yIOTCH rotpponarepaanu 

BblCOKoro 1-1, rn asu oe. CTa61-1JlbHOrO 

Ka4eCTBa. TaKI-IM 06pa30M, B OTpaCJlI-I 

cerOAHH 4eTKO B~HBI-IJlaCb np06JleMa 

YJlY4weHI-IH Ka4eCTBa npOAYKl.\1-I1-I npI-I 

CHI-IlKeHI-II-I xapaxr epacr n x MaKyJlaTyp­

uo ro cu pss , Pasuue eapaa-rru peWeHI-IH 

3TO~ np06JleMbi - OCHOBHaH TeHAeHl.\I-IH 

I-ICnOJlb30BaHI-IH BTOpl-l4HOrO BOJlOKHa B 

COBpeMeHHblX YCJlOBI-IHX. 

B aacrosutee BpeMH 06l4enpI-IHHTbl­

MI-I npI-IHl.\l-InaMI-I np0l.\eCCOB n0ArOTOBKI-I 

MaKYJlaTYpHO~ MaCCbl HBJlHIOTCH: co xpa ­

HeHl-lenoreuuaana 6YMaro06pa308aHI-I1l 

BTOpl-l4HbiX 80JlOKOH, CHI-IlKeHl-le noreps 

80JlOKHa, YMeHbweHl-le 3HeproeMKOC­

TI-I, YJlY4weHl-le Ka4eCT8a rOTOBO~ Ma­

KYJlaTYPHO~ MaCCbl. PeWeHl-l1O 3TI-I X 

3aAa4 cnoc06CT8YlOT peanuaoeauuae 

Ha MHOrl-lX TeXHOnOrI-l4eCKI-I X nOTOKa x 

npoueccu po cnycxa. C08Mel4eHHbie C 

rpy6blM coprupoaauven. nOA60p MHrKl<1X 

pelKl<1M08 pasnona 80JlOKHa, <ppaKl.\l<10­

Hl<1p08aHl<1e C 8blpalKeHHbiM pasnene­

Hl<1eM Ha AJlI-IHHble l<1 KOpOTKl-le 80JlOKHa, 

TepMOAI-ICneprl<1 pOBaHl<1e, n pl<1MeHeHl<1e 

C08peMeHHblXCI-ICTeM 80Aononb308aHl<1H, 

sapaaaru I-ICnOnb30BaHI-IH OTXOA08. 

B TO lKe 8peMH paspatior auu l<1 

HaxOAHT CH 8 CTaAl<1l<1 peaJll<13al.\l<1l<1 rex­

HOJlorl<1l<1 pocnycKa MaKynaTYP~ npl<1 

n 08blweHHO~ (AO 18 %) KOHl.\eHTpal.\l-Il-I, 

COpTl<1p08aHl-le 1-1 pa3Mon npl<1 cpeAHe~ 

(Ao13 %) KOHl.\eHTpal.\l-Il-I, Cl<1CTeMbl 

8~C OKOCeneKTl<1 8HOrO COpTl-lp08aHI-IH 

C nOJlHblM OTAeJleHl-leM 3arpH3HeHl<1~ 

l<1 MI-IHI-IManbHbIMl<1 nOTepHMl<1 80nOKHa, 

TeXHOnOrl<1H l<1 06oPYAo8aHl<1e Anll TPYA­

Hopa3BonoKHlleMo~ MaKynaTypbl, 8 TOM 

4l<1Cne naKeTOB «r er panak». Cl<1 CT eMbl 

YAaneHl<111 TaK Ha3blBaeMbiX «MaKpOCTl<1 ­

KOB » I-Inl-l Kne~KI-I X 4aCTl<1l.\ . 

Kne~Kl<1e 4aCTI-Il.\bl npencrasnmor 
60JlbWYIO np06neMy npl<1 COpTl<1pOBKe, 

TaK KaK Y HI-IX HeT CTa61-1nbHO~ <pOPMbl, 

OHl<1 MoryT nerKO Ae<popMl<1pOBaTbCll 

npl<1 nOBblweHHOM AaBneHl<1l<1 l<1 CKnOH­

Hbl K l<13Menb4eHl<11O npl<1 CA 8 l<1 rOBbIX 

YCl<1nl<1HX. Hanl<14l<1e KJle~KI-I X 4aCTl<1l.\ 8 

MaKYJlaTypHO~ Macce CHl<1 lKaeT OnTl-I4e­

CKl<1e C BO ~ CT 8 a 1-1 41-1CTOTy nOJlY4aeMO~ 

npoAYKl.\l<1l<1 l<1 uapyuraer CTa6l<1JlbHOCTb 

pati oru 6yMaro- 1-1 xaprouonenarensuu x 

MaWI-IH (5,[1M l<1 K,[IM), nOCKonbKYnpwao­
Al<1T K Hanl<1n aHl<11O 3Tl<1 X 4aCTl<1l.\ Ha Banbl 

l<1 l.\l<1nl<1HAPbl MaWl<1H, 3a6l<1 BaHl<11O ceTOKl<1 

CYKOH, 06pblBaM nOJlOTHa 1-1 BbIHYlKAeH­

HblM OCTaHOBKaM 060PYAOBaHl<1H. ,[Inll 

YAaneHI-Ill Kne~Kl<1X 4aCTI-Il.\ l<13 MaCCbl 

npl<1MeHHIOT MeXaHI-I4eCKl<1e cnocoti u 1-1 

l<1 CnOJlb3YIOT Xl<1Ml<14eCKl<1eA06a8Kl<1 .npl<1 

nona-re ua 5,[1M conepx auae nl<1nKl<1 X 

Bel4eCT8 B MaKynaTYpHO~ Macce AonlKHO 

COCTaBnHTb MeHee 100 MM 2/ Kr. TaK KaK 

Al<1ana30H pasnepoa OTAeJleHHblX OTBO­

nOKOH xneeau x -racruu COCTaBnHeT 3,5 

AO 0,15 MM,AJlH l<1 XYAaneHl<1H I-ICnOJlb3Y­

lOTCI-ITa C KpyrnblMl<1 OTBepCTl<1HMl<1 Al<1a­

MeTpoM 1,2-1,4 MM 1-1 uinuueaue Cl<1Ta C 

MI-IHI-IManbHO~ Wl<1PI-IHO~ l4enl<1 0,15 MM. 

,[InH X l<1 M I-I 4 e C K O ~ o6pa6oT Kl<1 MaCCbl 

l<1CnOnb3YIOT pa3Hbie Al<1CnepreH Tbl, 

aa cop tiearu, nOnl<1Mepbl, KOMn03l<1l.\l<1l<1 

l<1 3 pa3Jll<14Hb1X pearesroe. Bnocnens ee 

spenn nOllBI-IJll<1Cb C006l4eHl<1H 06 npu­

MeHeH1-1 1-1 AJlll YAaJl eHl<111 Kne~Kl<1 X 4aCTl<1l.\ 

<pepMeHTHbl x Te XHOnOrl<1~ (3H3l<1MOB 

runa screpaa). 
BeCbMa nepcnekraauu« npencras­

nHeTCH np0l.\eCC 06ecl.\Be4l<1BaHl<111 l<1 

o6narOpa>Kl<1BaHl<111 nl<1C4ene4aTHoi.1 Ma­

xynarypu, TaK Ha3blBaeMbl~ Ael<1HKl<1Hr. 

MaKyJlaTypa, npourenuras AeI-lHKl<1Hr, 

C ycne xov l<1CnOJlb 3yeT cll B npou a­

BOACTB e ca Hl<1 Tap Ho - r l<1 r l<1 e Hl<1 4eCKl<1X 

Bl<1AOB 6yMarl<1, recr-naauepa C 6enbiM 

Bep XHl<1M cnoen . 

llpouecc Ael<1HKl<1Hra npenycn a­

rpasaer aKTl<1BHOe Al<1 cneprl<1pOBaHl<1e 

3ane4aTaHHO~ MaKyJlaTypbl 3a4aCTYlO 

C l<1CnOnb308aHl-leM aKTl<1Bl<1pYIOl4l<1X 

pe a reuroa-nwcneprar opoe, MHOroCTY­

neH4aTYlO <pJlOTal.\l<1IO, acnonsaoaauae 

OT6enl<18alOl4l<1 X peareuros (nepO KCI-IA 

BOAopOAa , Al<1Tl<10Hl<1T) , COpTl-lpOBKY C 

YAaneHl<1eM THlKenblX 8KnI04eHl<1~, CTY­

neHl<1 crYl4eHl<1H l<1 pa36a8neHl<1H. lilHblMl<1 

CnOBaMl<1, 3TO AOBonbHO cnOlKHbl~ MHO­

roCTyneH4 aTbl~ npouecc C He06x OAI-I­

MblM nOA60poM X I-I M I-I 4 e C KO~ rexuon orua 

l<1 cneunan suo ro 060pYA08aHI-IH , 3aBI-I­

CHl4l<1MI-I OT xa pakr epacr wk l<1CXOAHOro 

cupsa l<1 lKenaeMoi.1 CTeneHI-I 04I-1CTKI-I 1-1 

6enl<13Hbl roTOBO~ BOnOKHl<1CTO~ MaCCbl. 

AHanl<13 peansuu x Ae~CTBYIOl4l<1 X YCTa­

H080K noxaaaaaer. 4TO npa l<1 C XOAH O~ 

6eJll<13He CblpbH 62-67 % 8 0nTl<1ManbHblX 

YCJl08l<1HX Ael<1H KI-IHra MOlKHO A061-1TbCH 

6eJll<13Hbl MaCCbl 8 5-86 %. 
Passarue re xuon orua a 060pYA oBa­

Hl<1H 8 np0l<13BOACT8e 6yMar l<1 1-1 KapTOHa 

Ha OCHOBe 8TOpl-l4Hbi X BonOKOH uanpa s­

neuo rnaBHblM 06pa 30M Ha YMeHbWeHl<1e 

pa3Hl<1l.\bl B np04H OCTl<1 MaTepl<1an08, l<13­

roroaneuuux l<1 3 MaKynaTypbl, 1-1 6y Mar l<1 

l<1 KapTOHa l<13 CB elKl<1X BOnOKHl<1CTbI X no­

Jly<pa6pI-IKaTOB. nOJlHOCTblO pa3Hl<1l.\a B 

np04HOCTl<1 He MOlKeT 6 blTb npeoaoneu a. 

nOCKOJlbKY 8TOpl<14Hble 80nOKHa acerna 

60Jlee AeCTpyKTl-lpOBaHbl , 4eM CBelKl<1e, l<1 

MeHee cnoco6Hbi K06pa30BaHl<11O c8H3ei.1 

l<13-3a npotine » C oporoseawe». Cpena 
MeTOA08 YMeHbWeHl<1H pa 3Hl<1l.\bl noxa­

sareneji np 04HOCTl<1 MelKAYMaTepl<1aJl08, 

l<13rOTOBneHHbIX l<13 MaKYJlaTYpbl l<1 MaTe­

puano a. np0l<138eAeHHbIX 1-13 csexero 
cupsa, npexne scero CJleAyeT OTMeTI-ITb 

urupokoe l<1CnOnb30BaHl<1e Xl<1 Ml<1 4eCKl<1X 

peareuroa l<13 «nacca C8H3YIOl4l<1 X AnH 

I-IHTeHCl<1<pl<1Kal.\l<1l<1 MelK80n OKOHHoro 

C8H3e06 pa30 8aHl<1 H, pe aynsrarora -rero 

HBnlleTCH noauure aae np04HOCTl<1. B 
Ka4eCTBe CBH3YIOl4l<1 X ucnoru.ayerca 

l.\enbli.1 PHA Xl<1 Ml<1 4eCKI-I X peareut o a, 

KaK npa aano, nOJll<1MepHoro xapakr epa . 

K Hl<1M cnenyer OTHeCTl<1 COeAl<1HeHl<1e 

cn eAYIOl4 I-1 X 8l<1A08 : kpa xaan 1-1 er o 

np0l<1 3BOAHble, Kap6oKCl<1MeTl<1nl.\en­

monosa l<1 APyrl<1e 3<pl<1Pbl uenmonosu : 

nOnl<1aKpl<1 naMl<1Abl pa3Jll<14Hb1 X 8l<1A08, 

nOnl<1 Bl<1Hl<1JlOBbl~ cnapr. nOJl1-1 BI-IHI-Ina ue­

r aru, nOJll<10K Cl<13Tl<1JleH, nonaaxpanaru, 

nOJlI-Il<1Ml<1Hbl; nOJll<1aMl<1AHble CMon bl C 

3nl<1 XJlOprI-lAPl<1HOM, nOJlI-l8I-1Hl<1naMI-IHbl, 

nonwsnexrponaruue KOMnneKCbl. 

PeareHT~ 3Tl<1 X Bl<1AOB AOBonbHO 

Wl<1pO KO l<1 CnOnb3YIOTCH B HaCTOHl4ee 

BpeMll B pasuu x TeXHOJlOrl<111X l<1 Bbl­

nOJlHlllOT C 60Jlbwei.1 l<1Jll<1 MeHbwei.1 

3<p<peKmBHOCTblO <PYHKl.\l<1l<1 He Ton bKO 
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ynpO Y H IHene~ , HO Vl perynnropoa rpop­
MOBaHVl~ , 0 6 e 3 BO lK Vl B a H Vl ~, YAeplKVlBa ­

eMOCTVl, B OA O CT O ~KO Cn1 V1 enaronpo-r ­
HOCTVl, nOBep XHOCTH O~ npOYHOCTVl Vl 

A PY'VlX Ba lK Hb lX napanerp oe n p OlJ,e CCOB 

Vl CB O ~ CTB , OTOBblX MaTe p Vlan O B. ltlx 

MOlKHO VlCnOnb30BaTb B BVlAe A06aB OK 

B Maccy Vln V1 Ha n OB epXH OCTb 6yMa , Vl Vl 

KapTO Ha V1HAVl BVlAyan b Ho Vl B COyeTa HVlV1 

C APy , VlMVl pea r e u r a nn, HanpVlMep, C 

H e~TpanVl 3 aT O p aMVl KaTVl OHH O~ no­

Tpe6HOCTVl Vl BelJ1eCT BaMVl, BnVli1lOlJ1VlMVl 

Ha 3 neK TpOKVl HeTVlYeCKV1~ n OTe HlJ,V1 a n . 

,[\ OBOnbH O n e p Cn e KTV1BHbI MV1 npencras ­
n~IOTCi1 Te XHOnO,VlVl C COyeTaHVleM KaTVl­

OHHbIX, aHVl OHHbIX, nonaanekrporunuux 
KOMnn eKCOB Vl BBeAe H VleM XVlM Vly e CKVlX 

pea,eH TOB Ha HOCVlTen~ X Ha OCHOBe 

MVlKPO- Vl HaH OB On OKOH. 

Oco6 oe 3HayeHVl e VlCnOnb30BaHVli1 

3 cjJcjJe KTVlBHbiX CBi13Y IOlJ1 VlX npuooperaer 
B npOVl3BOACTBe Ma Te p VlanOB Ha OCHOBe 

BTOpVlYHbl X BOn OKOH . 3ay aCTYlO VlMeHHO 

VlCnOn b30Ba H Vle X V1 M VlKa TOB i1Bn i1eTCi1 

HaVl60nee AOCTynHblM Vl BbllOAHblM 

3KO HOMVlyeCKVl cnOC 0 6 0 M npVl6nVllKe HVli1 

noxasareneji n p OYHOCTVl K ypOB HIO Ma ­

repaanos Ha OCHOBe CBelKVl X BOnOKOH . 

n OT eHlJ, V1 an n O B bIW eH Vl ~ n p OYH O CTVl 

npVl Ao6aB Ke 3 cjJcjJe KTVlBHbiX peare uroa 
VlnVl VlX CVlCTe~, B ycnoaua OnTVlManbH O~ 

Te XHOnO,VlVl MOlKHO OlJ,eHVlTb B 15-20 %. 
CaMblM 3cjJcjJeKTVlBHbIM, HO K COlKa ­

n eH VlIO, Vl Ha Vl6 0n e e sa rpa ruu« nyTe M 

no auui e a aa Ka yeCTBa MaTep Vla noB 

Vl3 MaKynaTypbl ~ Bn~eTC~ c03 AaHVle 

C n e lJ, Vl anb H ~ X TeXH On O , VlYeCKVlX n OTO KOB 

npoVl3BoAcTBa 6y Ma,Vl Vl KapTo Ha Ha 

OCHOBe BTOpVlYHOIO Bon OKHa . npV1 3 TOM 

Oye Hb aepo ar uo, YT O MO AepHV13a lJ, V1 ~ 

OCHOBHO,O 060pYAoBaHV1~, a raiose V1C ­

n o n s aoaaaue 6blB WVlX B ynoTpe 6n eHVlVl 

6yMa,o- V1 «aprouonenarem .nux MaWVlH 

V1 V1 X nepenpotpana poaaaue H VlKO'A a 

He 6YAeT crons lKe 3 cjJcjJe KT V1 BHbI M, Ka K 

yC TaHoBKa HOBbl X npocjJV1n bHblX cneuu­
a nVl3V1p OBa HHbIX 51J,M Vl KIJ,M V1 CV1CTe M 

MacconOA IOTOBKV1. 

,[\ n ~ COB peMe HHbl X n p e An p V1 ~ T V1 ~ 

n o n p 0V13 BOA CTBY MaKynaTY P HO~ MaCC bl 

xapakr e puo HanV1YV1e COPTV1PYlOlJ1V1 X 

' V1A P opa36V1 sarenea, CV1CTeM COp T V1 PO­

BaHV1~ C B03 MOlKHO non Hbl M YAane HV1eM 

HeBonOKHV1CT bI X BKnIOYeHV1~ , rp pax­
lJ, V1 0H V1 pOB aHVl~, OnTV1Man b Hb l X CV1CTeM 

paanona C nOA60pOM He06xOAV1MO~ rap­
HV1TYPbl Vl TOYH O peryn V1 py e ~lO~ YAen b ­

H O ~ H a ,pY3KO~. OCHOB Hbl M Ha 3H a y eHV1­

eM MaCCOn OAlOTOBV1TenbHbI X OTAenOB 

A on lKH O 6 bITb He Ton bK O 06eCneye H V1e 

T pe6yeMo~ np0V13BOAV1TenbHOCTV1 , HO 

V1 AOCT V1 lK e HV1e KayeCTB a Bon O K H V1 CT O ~ 

Ma CCbl, nOTeHlJ,V1an bH O B03MOlKH OIO An~ 

BTOpVl YHOIO BonOKH a . 

,[\n ~ xapro aonenarens au x Ma WV1H 

Hen peMe HHb lM ycnoB V1eM YBenV1 Ye H V1~ 

npOYHOCTVl MaTe pV1ana ~Bn~eTC~ MHOIO­

cnO~ Ho e cjJopM OBaHV1e . MHO lO cn O ~ Hble 

MaTepV1an bl npV1 cpaBHV1M O ~ KOMn0 3V1lJ, V1V1 

scerna npo-uree OAHOCnOI1HbIX. n p V1 

eunycxe KapTOHa Ha OCHOBe BTOp V1 YHb IX 

Bon OKOH 3TOT Te 3V1 C nOATBeplKAaeTC~ 

He OAHOKpaTH O, M HOlO cn O ~ H oe cjJOp MO­

Ba H V1 e MaTe p V1 a n OB V1 3 Ma Ky n a p yTypbl 

naer 3HaYV1 Te nbHO 60nbWV1Ci 3cjJcjJeKT B 

cpaB He HV1 V1 C KOM n03 V1 lJ,V1el1 Vl3 n e p BV1Y ­

Hbl X BonOKOH. 

BeCbM a 3cjJcjJe KT V1 BH bIM An~ npo­

V13BOA c T Ba Ma Tep V1 a n OB Ha OC HO B e 

BTOp VlYHbl X BonOKOH 060pYAOBaHV1e He 

MOlKeT 6 blTb 3 cjJcjJe KT VlBH bi M An ~ KOM­

n0 3V1lJ,V1I1. H a A O neperpopnynapoaan, 

npeccosu e yaCTVl 5~~M Vl K IJ,M C 0 AHVl M 

Vl nVl HeCK onbK VlMVl npeccanu C WV1P O KO ~ 

30 H0l1 n p e C C OBa H V1 ~ . npV1 3TOM Hap~AY 

C YBen Vlye HVleM npOYH OCTVl 6yMalK HoIO 

Vl KapTOHHO,O nonOTHa 6na'OAap~ 

ynnoru ejuu c BonOKOH BO BnalK H O~ cpe ­

ne n O ~ B n ~ eTC~ B0 3M OlKH OCTb AOCTV1 Yb 

Tpe6yeM o~ CYX OCTV1 6yMa,V1 V1 KapTOH a C 

coxpaneaue« Ha onpeneneuuo« y poB He 

Ton lJ1V1 Hbl MaTepV1ana, YTO Kpa~He Ba lK HO 

An ~ 06eC neY e H V1~ nokaaarenea lKeCTKO­

CTV1 Kap TOHa . 

B 3HaYV1T enbHO~ Me pe n OBblweHV11O 

xasecta a 6yMarV1 Vl KapTOHa ua ocuose 
ST OpV1YHO,O sonOK Ha c noc06cTsyeT 

pafi or a co s p e neuao ro nn eHOYHO ,O 

Kn eV1n bH O,O npe c c a . ltl cnonb30 BaHVl e 

3cjJcjJeKTV1BHbIX kne e a ux CV1 CTeM He 

Ton b KO 06eCneY VlBaeT SO AOC TO~ KOC Tb 

V1 n p OYH OCTb n OBe p XH OCTV1 Ma TepV1a na, 

HO Vl cno c06CT BylOT ynpOYHeHV11O MaTe­

puana B ueno» 6 nalO Aap ~ AV1cjJcjJy 3 V1 V1 

CS~ 3YlOlJ1e,o peareu ra Ha onpenenes­
HylO ,ny 6 V1 Hy BHYTPb HapYlKHbl X cnoes 
6yMa r V1 V1 KapTO Ha V1 06pa30sa HV11O A O­

noruurrensuux MelKBon OKOHHbl X CB~3el1. 

B 0 3M O lKHbl~ nOTeHlJ,V1a n YBenVl Y e H V1 ~ 

nokaaarene a n p OYH OCTV1 V1 lKeCTKOCTV1 

MaTepV1anOB Ha ocuose BTOpVlYH bl X BO­

n OKOH 6nalOA ap~ C03Aa HV11O COBpeMe H­

Hbl X Te XHOnO,V1yeC KV1 X n OTOKOB MOlKeT 

COCTaB V1T b 35-40 %. 
Ta K V1 M 06p a 3 0 M, MOlK HO IOBOPV1 Tb 

a TOM , YTO CYlJ1e CTBYIOT snonue AO ­

CT V1lKV1M ble pauao uans uue nYTV1 nns 
3HaYV1Te nbHOIO nOSblweHV1~ cjJV13V1KO-Me­

Xa H V1 y e CK V1 X nokaaaren ea MaTe p V1 an o B 

H a OC HO B e BTOpV1Y H O, O B on O KH a Vl 

npV16nV1lKeHV1~ 3TV1X noxaaarenes K xa ­

paKTepV1CT V1KaM n OA o 6HbiX Ma TepVlanos 

Ha OCHO Be CBelKV1X BonOKO H. 

Bee 0 6yMare www.ebk.ru
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