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ccn gOBaHue B03MOJKHOCmU 
HanpaBneHHo2ope2gnupoBaHUH 
cmpg mgpbl nOKpblmUH Bnpoqecce 
nOBepXHocmHOUnpOKneUKU figM32U 
n.r. MaXOH1Ha, 3.n. AKHM, 

CIl 6rTYP 11 

OCHOB Hble cnocoo u n OBepXHOCTHOH 

06pa60TKH 6yMarH Vl KapTOHa An ll yny~ ­

weH VlIl o n T Vl ~ eCK Vl X Vl nevaruux CBOHCTB, 

npO ~H O CTVl n OBe pXHOCTVl - n OBe pXHOCT­

Hall npokneaxa Vl MenOBaH Vle. 

Tp aA Vl~Vl OH H O An ll n OBe p XHOCTHOH 

npOKne HKVl 6y Mar Vl Vl KapTOHa Vlcn onb3YlOT 

CVlCTeMbl uaOCHOBe BOAopaCTBopVlM blX no­

nVl ~\epOB Vl Ha Vl60 nee ~aCTO MOAV1(P Vl ~ VlPO­

BaHH oro K p aX ~\ ana . n p Vl ne-iara na BbICO­

KOCKOp OCTHOM n onVlr pa cjJVl~e CKOM 060 py­

AOBaH Vl Vl Vl COBpeMeH HOH Ko nVlpOBanb HO­

MHO)/{VlTen bHOH TeXHVlKe y raxoro MaTe p Vl­

ana Ha6nlO AaeTC il nO Bbl weHHall nuna­
MOCTb, pacnnusaaae K p aCK Vl/~epH Vl n , CMe­

w eH Vle KpaCKVl/~ep HVln pa3n Vl~ H blX ~BeTOB , 

npOHVlKHOBe HVle K paCKVl/~e pHVl n Ha 06paT­

Hy lO CTOPOHY nVl CTa. 3TO CBIl 3aH O C TeM. ~ T O 

B KpaXMan bHOH nneH Ke, CcjJ OpM VlpOBaH HOH 

ua nOB e pX HOCTVl 6YMa)/{HO rO nonoru a B 

npouecceCYWKVlB03 HVlKalOT 3 Ha ~ Vl TenbHble 

ycaAo ~ H b l e Han pll)/{eHVlIl , n pVlBOAIlU1Vle K 

n OIl Bn eHVl IO MVlKp OTpeU1 VlH, no KOTOp blM 

npa ne-rara npOVlCXOAVlT pacnnsrsaaae Vl 

n p OH Vl KHOBe H Vl e ~ep H Vln B To n U1Y nucra 
CHVl)/{aeTCIl npO~HO CTb n OBep XHOCTVl Vl B03­

HVlKaeT n bln VlMOCTb. 

AH anVl 3 nureparypuax Aa HHblX noxa­
san, ~ TO BHy TpeHH Vle Ha npll)/{eH VlIl, B0 3HVl­

Ka lOU1Vl e n pVl cjJO p MVl pO Ba HVl Vl n onVl Mep­

HblX n OKpbIT VlH, CYU1eCTBeHHO 3aBVlCilT OT 

CKOpO CTVl n pOTeKa HVlIl pe naKca ~VlOHH ~ X 

n po~eCCOB Vlon peA enll lOTCIl He BceH ycaA­

KOH CVlCTeMbl, a TOnbKO He 3aB e p w eH HOH 

y caAK oH , p a 3BVlBalOU1eH CIl n o cne -rapacra­
HVl Il BIl 3 KOCTVl Vln Vl nepexcna pacrsopoa B 

CTYAHe06 pa3 Hoe COCTOIl HVle [1]. 
L(en b Aa HHOH pa60Tbi - VlccneAoB aTb 

B0 3MO)/{HOCTb CHVl)/{eHVlIl B enVl~VlHbl yca­

AO ~H bIX Han pll )/{eH VlH aaever uanpasneu­
nero perynapoaauaa npouecca CTyAHe06­

p a 30 BaHVlIl . 

B0 3 MO)t(H OCTb aanpaaneuuoro pery­
nVlpOBaHVlIl CTyA Heo6pa30BaHVleM Vl 3 y~ a­

nVl Ha MOAenbH oM 3Kc nep Vl Me HTe, n 0 3B O­

nVlBW VlM cMO Aen VlpOBaTb npouecc nosep­
XHOCTHOH npOKll eH KVl, B KOTOpOM cjJOp MVl­

pcaanue n OKp blTbll Be nVl KaK -repes CTa­

AVlIO CTyAHe o 6pa30 Ba HVlIl, TaK Vl MVlHYIl eEL 

A n ll MOAenbHo ro sxcnepaneura B Ka ~e­

CTBe nneakooripasyrouiero nonaaepa VlC­

nonsaoaana MeTVlnllen n lOn o 3Y ( M L(). Yc a ­

A O~Hbl e Hanpll )t(eHVlIl Vl 3y~ anVl Ha MOAen b­

HblX nneusax, VlMVl TVlPYIOU1 VlX n OBe pXHOC­

raoe noxpurue . 
B O AH~H pa cTBo p M eT Vln ~ell nlO n 0 3 ~ 

aanserca nonVlMepHo H CVlCTe MOH C HVl)/{­

He H Kp Vl TVl~ecKoH rewneparypoji cneure­
HVlIl (HKTC) . Anll pacrsopa MeTVlnllell n lO­

n 0 3~ p e3K o e B03pa cTa H Vl e BIl 3KO CTVl Vl 

ocpaaoeaaue onanecuapyro ure ro CTYAHIl, 

~T O yxaa uaaer aa ABy xcjJa 3HoCTb CVlCTeM bl, 

Ha~VlHaeTCIl n pa r ex neparype 25-60 0(, B 

3a BVlCVlMOCTVl OT crene-ns 3aMe U1eHVlIl t4l.l, 
Mo neKynllp HoH M a cc ~ Vl KO H ~e H Tpa ~ Vl Vl 

pacraopa. Anll MOAen bHo ro axcnepaMeH­

re Vl cn onb30 Ban Vl MeT Vln ~enn lOn03Y (/4 W) 
cpeA HeH cre neuu 3TepVlcjJVlKa~VlVl C Man e· 

Kyn llpHo H Ma CCOH ( M M) oxono 100 000. 
<D a3 0B ail AVla r paM Ma M il CVlCTeMbl t4 l.( 

- BOAa [2] noasonana onpenennrs HVl}/{­

HIOIO K pVl TVl ~ecKYIO renneparypy CMewe­

HVlIl ( H KTC), «oropas Anll AaHHoH Map KVl 

ML( COCTaBn lleT 27-34 °(, otinacn, ueorpa­
HVl~ e HH oro CMe weHVlIl II HVl)/{e Vl otinacrs 
pa3AeneHVlll cjJa3 I Bbl we HKTC 27-34° (, 

nneH KVl, MOAenVl pYIOU1Vle noupsrrae, 
ornusana Vl 3 BOAHo ro pacraopa ML( (20/o Vl 

5 "!o ). K OfI~ eHT p a~VlIO nonuaepa Bbl6Vlp a ­

nVl n o B e nVl~Vl He BIl3 KOCTVl, n pVl KOTOpOj,i 

otiecne-ni aaercn paauonepuoe HaHe ce­

HVle n OKp blT VlIl n p Vl Vlcnonb30Ba HVlVl nne­
H O~H Oro npe c ca . CYWVlIl Vl nn eH KVl n p Vl TeM­

neparype 20 "C. c o o TBeTCTBYIOU1eH, CO­

maCHO n ony~ eHH o H Ha ~1 Vl cjJ a30BOH AVlar ­

paMMe otinacru ueorpaua-reuuoro CMe we­

HVlIl Vl o6ecne ~VlBalO U1eH npoaeaeuaenpo­
uecca CYWKVl, MVlHYIl cTa A Vl IO cryaueotipa­
30 Ba HVlll Vl n p Vl renneparype 60 "C.COOT­

BeT CTBYIOU1e H, cornacuo cjJa3 0B OH nuar­

paMMe, o6naCTVl CYU1eCTBOBa HVlIl CTYAHIl ~ 

o6 ec n e ~ Vl B alO U1eH npoeeaeuue npouecca 
CYWKVl -iepea cTa AVlIO CTyA Heo6pa30 Ba H Vl~ . 

BenVl~VlH Y ycaAo ~ H b l X Hanpll )t(eH Vl j,i 

o ~eHVlBaIlVl no B e nVl~VlHe MOAynll y n py ro ­

CTVl Vl T e pMOMex aHVl~ eCK VlM Kp Vl BblM AI1 ~ 

non VlMe pHbl x nne-rex. MOAynb ynpyrocru 
o n peAe nlllOU1VlH ypoaeus Me)t(MoneKynllp­

l.(enmono336yMara KaPTOH 50 
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Ta6nl-ll\a 1. 

Bnl111Hl1e ycnoBltii (jIopMOBaHltll Ha MOAynb ynpyrocTIt MeTltm\enmOn03HblX nneHOK 

60 

KO Hl\eHTpal\ l-I ll MOAym ynpyrocru. rn a,
 
pacrsopa ML(, % npl-l T eMne p ary p~YW KI1, O(
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uoro B 3 a~ M oge f1 CTB ~ 1l MaKpo MoneKy n, 

HBnlle TCll KOCBeHHOf1 Xa p a KTe p ~ Cn' K O f1 

ycagOYHblX Hanpll>KeH~f1 , B 0 3 H ~ K a lO ll\ ~ X 

npl-l<jJO pMOBa HIo1 Io1 n OKpbITIo1 f1, V1 3MepeH Io1 11 

npoBog l-ln lo1 Ha penakconerpe uanpax e­
.B H I1 ~ (rafin. 1), 
u AHanlo13 npencraaneaaux g aHHbl x no ­

1101 Ka3an, 4TO MOgynb ynpyrocr« nneuo«, no ­
't ­ nyyeHHblX -repeacTag lo11O crygHe06pa30Ba­

~) HI1H, suure. 4e M gn ll nneso«, nonY4eHHbix 
: ­ 6e3 CTagl1lo1 cryg H e06pa30 Ba H ~1l . 3TO, Be­

pOHTHO, CB1l3aHO C TeM, 4TO npn nonyxe­
u HI1I1 nneHOK ~ 3 Ml.( xepea ctanmo cryg He­
( - o6pa30BaH~1l otipaayiouiaaca xapxacuaa 

¢ a3a yBenlo14~ aaer rycrory n pOCTpaH­
11 CTBeHHo~ cerka. 3TO npaaonnr K ysena­
1­ ~ e HI1 IO Me>KMOneKynllp uoro B3alo1 Mogef1­
'b CTBI1H, 06ycnaBn lo1BaeT y~1e H bweH ~e ce r ­

;.;eHTanbHOf1 nogBIo1>KHOCTlo1 , n03TOMY Ha 

Tept~ O M exaHlo14 e c Klo1 x xpasux (pile.1)Mil 

nneuo«, nonY4eHHbiX xepes cTyg He06pa 3­

Hoe cocrosuae. 3Ha4 101 Ten bHbie g eqJOpMa ­

~ 11 11, COOTBeTCTBYIOll\ lo1e BbICOK0 3n aCTIo1 ­

4ecKoMy CO crOllH ~IO, Ha 6n lOga lOTol npu 
60nee B b I CO K ~X rexneparypax, 4eM gnll 

nOKpblTI111, nony 4e HHoro 101 3 pacrsopa. 
Anll 6YMa r~ 101 KapTOHa, xcropue non­

aepraiorca B03g e f1 CTBIo1 IO sonu npn cdi­
ceTHO~ n eY aT~ 101 co n p ~KOC HO Be H Io1 IO C 

KpaCKaMI1 Ha BOgHOf1 OCHOBe npa nevarn 
HaCTPY~H OM npasrepe. Ba>KH O, 4T06bl He 

tonsko n e p B~4Hble ycag04Hbie Hanpll>Ke­

HI1H, B03 H ~KalO ll\ ~e B npouecce nosepx­
HO CTH O ~ npO Kne~K ~, 6bln~, KaK MO>K HO 

l.leHbwe, HO 101 BTOplo1Y Hbie ycag04Hbie Ha ­

npm«eHIo1 11, B0 3HIo1 Ka lOll\lo1 e B nOKpblT lo1 101 B 

npOl\eCce CYWKIo1 no cn e ne4aTIo1, gon>KH bl 

flMeTb Hal1MeHbw e e 3Ha4e Hlo1e . Kplo1B ble 

Ki1 HeTl1 K ~ pa 3B~TIo111 yca g04HbiX Hanpll >Ke ­

HI1~ , B0 3 H ~Ka lO ll\ ~ X B Ml.( nn e HKax, nplol 

cywKe nocne 06pa60TKIo1 B Boge, CH ~Man lo1 
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Te"neparypa, O( 

Ha penakcoa erpe Han pll >KeHIo1 f1 (pile. 2). 
KaK Blo1gHO 101 3 puc. 2 y nn eH KIo1 , nonyxeu­
HOf1 xepea CTygHe06pa3 Hoe COCTOllHlo1e, 

Kp lo1 Balllo1MeeT S-06pa3Hblf1 xapaxrep 101 OT­

pax aer pa3BIo1TIo1 e scex ocrasnmouiax Hd ­

npll>KeHIo1f1 . HIo1 >KHIo1 f1, cnaooeocxonauui a 
Y4aCToK, OTBe4 aeT g e f1CTBIo1IO can, 06yc­

nosneuuux noeepxuocrast« HaTll >K eHlo1 e M 

>Klo1 gKOCTIo1 101 Ha4 an y ge f1CTB~ ll kanannap­
HblX cun,TO ecrs neplo1ogy B 0 3 H Io1 K H O Be H ~1l 

ynnorumouieroca n OBepXHOCTHo ro enos 

CIo1CTeMbl101 Ha4 any ¢Op Mlo1pO BaHIo111 rpana­
e-rra Bna>KHOCTIo1. BTOpOf1, KpyTO nogHIo1M a­

1Oll\Io1f1Cll Y4aCTOK, COOTBeTcTBy eT aasepur e­
HIo1IO npouecca 0 6p a 30B aHIo111 sepxuero 
MaKC~ManbHO ynnoraeaaoro enos 101 no­

creneuuovy 0 6 e3BO>KIo1 BaHIo1 IO ero g o no­

repn consaarxux cnoes 101 pacnpocrpaue­
HIo1 IO Bn lo1 11H Io111 c loln Ka n lo1nnllp HO~ KOHTpaK­

l.(1011o1 B rn y 6 101 HHbie cnoa nn e HKIo1, annors go 

nonuoro yganeHIo1 11 >K lo1 gKOf1¢a3bl. Iperss. 
aepxasa 4aCTb Kp Io1 BOf1, orpaxae r TP~ sa­

n eHIo111 : ypaauoaeuraaaaae C>K Io1M a lOll\ Io1 X 

cnn Kan lo1nn ll p HOf1KOHTpaKl.(1011o1 C npOTIo1BO­

g e f1 CTBYIOll\ Io1 MIo1 101M c ~ naM Io1 y n py ro ro CO­

npOTIo1Bn e HIo1 11 crpysrypsi: Bn101 11 Hlolepenax­
Cal.(1010HHbI X n p Ol.(eCCOB B6n lo1 3101 MaKC~M Y­

Ma Hanpll>KeHIo1f1; B03 HIo1K HO Be H ~e cnn KO­

re31010HHo-agr e 3~ oHHbI X CB1l3ef1 B T04 Kax 

BTOplo14 HblX KOHTaKTOB. 

B03HIo1KHOB eH~ e 3Ha4 101 Ten bH0 f1 senu­

4~Hbl ycag04Hbi X Han pll >KeHIo1Io1 CB1l3aHO C 

TeM, 4TO npa ¢OpM~ p O B aHIo1Io1 nOKpblTIo111 

xepea cryg He06pa3Hoe COC TO ll H~e 06pa3Y­

ercs nopucroe noxpsrrue C K p ~nro reTOpo ­

r eHHOf1CTpy Kryp Of1, B KOTOpOM B03HIo1KalOT 

3HalJIo1TenbHbie Clo1nbl Kan lo1 n n ll p HOf1 KOH­

TpaKl.(Io1Io1, Bbl3blBalOll\lo1e POCT BTOPOf1 CO­

CTaBnll 10ll\ ef1 y cag04H biX H anpll >K eH~f1 n plo1 

npa KT101 4 e CK~ oglo1H a KoBbl X c ~ nax ynpyroro 

co npOTIo1 BneHIo111 CTpyK ryp bl. An ll nn eH KIo1, 

o 
. ~ 

<::t 

PIo1C. 1. TepMOMex aHIo1 4eCKIo1e Kp lo1 Bble 

Ml.( nneuo«: 1 - ¢ opM OBaHlo1 e xepea 

CTygHe06 pa 30B aHlo1 e; 2 - ¢op MoBa ­

Hlo1e, MIo1 HYll CTygHe06pa30 Ba HIo1 e 
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Teaneparypa, O( 

PIo1C. 2. KIo1HeTIo1K a pa 3BIo1 TIo1 11 ycancv­
HbiX Hanpll>KeHIo1f1 , B03 HIo1KalO ll\ Io1X B 

nOKpblTlo1101 B npouecce CYWKIo1 no cn e 

nevarv: 1 - nnenxa, n on Y4eHHall 

xepea CTygH e 0 6pa 3Ho e COCTOllH lo1e; 

2 - nneuxa, n onYlJ eHH all MIo1H Yll 

crynaeoo paauoe COCTOll Hlo1e 

non YlJeHHOf1MIo1 HYll CTYg He06pa3Hoe COCTO­

llHlo1e, Ben lo1 4 101 Ha BTOPlo1 4HbiX yca gOlJHblX Hd­

npll>KeHIo1f1 3Ha4Io1 Ten bHo HIo1>Ke, TaK KaK OHa 

Io1MeeT roMoreHH y lO CTPYKrypy . 

Ha OCHOBaH~101 nposeneusu x MO­

genbHblX 3Kcnep~MeHToB 6 blno ncxasa­
HO, 4TO BHyTpeHHlo1e Hanpll >KeHIo111 , B 0 3H~ ­

«aiouu-e npu ¢OpMlo1p oB aHIo1Io1 nonua ep­
HblX nOKpbITIo1f1, cyuiecraeaao 3a BIo1Cll T OT 

CKOp OCTIo1 n p oTe KaHIo1 11 pe naKCa l.(1010 HHblX 

np0 l.(e CCO B 101 ysen 101 4 101 aaiorca B TOM cny­
sae, ecna npouecc ¢OpM lo1pO Ba H~ll no­

KpblTIo111 Io1geT 4epe3 c Tag lo11O CTyg He06pa­

30B aHIo111 . Anll CHIo1>Ke HIo1 11 Benlo14101Hbi yca­

g 04HbiX Hanpll >K eHIo1f1, B 0 3HIo1 K alOll\~ X B 

n OKpblT~ e B np ol.(eCc e nOBepxH oCTHoi1 

51 • • • . • . :'0: l.\ennlOf1038 6YMara KaPTOH 
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B~A 
xpaxaana 
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4 

4+AK 

A~cnepc~A 

Ta61l~l.\a 2. 

Pe0I10rM'IeCKMe CBoMcTBa pacraopce xpaxaana 

8,00 

0,27 0,20 

1,80 0,80 

0,76 

1----;-";;;""-----.,-.:..-7"-::":"-.:..-----1 
~ma x/ijmin 

10 % pop 

300
( 

5,0 

6,7 

8,0 

3,3 

1,52 

npOKne~KV1 , He 06 xogV1~10 uanpasneauo 
perynapoaan, CTygHe06pa30BaHV1e 101 no 

B03M O>KHOCm aecru npouecc ¢OPMV1PO­
BaHV1il nOKpbITV1il, MV1HYil cTagV110 crynue­
06pa30BaHV1il. 

B sacroauiee BpeMil nosepxnocruyo 
npOKne~KY npo aonsr Ha nneuo saux 

npecca x. PaCTBOp nneaxootipaayiouiero 
nonunepa, ilBnillOUjerOCil OCHOBHblMKO M­

nOHeHTOM KOMn03V1 l\ V1 V1 gn il nosepxuoc­

THOi.1 npOKneI.1KV1, npV1 nOMoUjV1 g031-lPY­

otuero CTep>KHil HaHO CI-lTCil Ha nosepx­
HOCTb BanOB npecc a. Ha sana x nponcxo­
gV1T oxnaxaeuae nOKpOBHOI.1 KOMn03V1­
l\1-lV1 (g o 40-30 O( ) 101 CHI-l>KeHl-le Hanpil­

>KeHl-lil cnsara (go 0 n a). Han fionee xac­
TO npa nOBepXHOCTHOI.1 npOKnel.1Ke 6yMa­

rl-l I-l KapTOHa Anil neyaTI-l I-lcnonb3YlOT MO­
gl-l¢I-ll\l-lpOBaHHbll.1 xpaxean. BOgHbl~ pa­

CTBOp KOTOpOro asnnerca nOnl-lMepHO~ 

CI-lCTeMOI.1 C BepXHel.1 KpI-lTV1YeCKO~ TeM­

neparypou CMeWeHl-lil (BKTC) . 6blnl-l 1-l3Y­

yeHbl pa3nl-lYHbie BI-lgbl kpaxaana. I-lC­

nonssyenoro B uacronuiee BpeMil npu 

nOBepXHO CTHOI.1 npOKnel.1K e 6yMarl-l I-l 
KapTOHa gnil neuaru 101 OTn V1 yalO Ujl-l eCil 

I-lCXOgHblM cu pse«, cnocooo» MOg"V1¢I-l­

Kal\I-lV1, MoneKynilpHol.1 MaCCOI.1. 
~ ccnegoBaHl-le peonOrl-l yeCKI-l X 

CBoi1 cTBa paCTBopOB xpaxxana noxasa­

no , YTO gnil scex sunoa xapaxrep Teye­

HI-lil I-l Bil3KOCTb 3aBI-lC I-l T or KOHl\eHTpa­

l\1-l1-l I-l, oc06eHHO, or r e ane parypu 
(puc. 3). (HI-l>KeHl-le renneparypu C 65 
go 30 O( npasonar K POCTY Bil3KOCTI-l B 

1,1-2,1 paaa (Ta6Jl. 2). npl-l 3TOM gnil 

Kpl-lBblX CHilTblX npu rewneparype 30 O( 

rpanaeur MaKCI-lManbH O~ I-l MV1HV1Manb­

H O~ HblOTOH OB CKO I.1 Bil3KOCTI-l, KOTOPbl1.1 

MO>KeT 6blTbucnonsaoeau BKayeCTBe yc­

nOBHO~ Mepbl crpyxrypapoeauaocra CI-l­

crexu, COCTaBnil eT gnil pasaux BV1AOB 

kpaxnana or 3,2 go 8,0. Anil xpaxaana 
Ne 1 CHV1>KeHV1e rexneparypu npV1BoAV1T 

KnnaCTV1YHoMy xapaKTepYTeyeHl-lil CB03­
HI-lKHOBeHl-leM npeAenbHoro Hanpil>KeHl-lil 

cnaara 40 Ila. 3TO sepoaruo CBil 3aHO C 

TeM, YTOoXna>KAeHl-le pacrsopos xpaxxa­
na 101 CHI-l >KeHl-l e Hanpil>KeHV1il cABV1ra npa­
BOgV1T K06pa30BaHI-110 CTa6V1nV13V1poBaH­

HOI.1 BOAoPOgHbIMV1 CBil3ilMV1 TpexMepHO~ 

CeTKI-l CryAHil. 
3TOT 3KCnepl-lMeHT noasonan CbIMI-lTI-l ­

posars npoueccu,npoacxonsuiae Hasany 

nJleHOYHOro npecca, 101 noxasan, YTO npa 

I-lCnOnb30BaHI-lV1 B npoxneasaouief KOM­

n03V1l\V1V1 pacta opos «paxnana, nocne Hd­

HeceHV1il 101 OXna>KAeHV1il Hasanax nneuo-i­

Hom npecca AO 30 0(, npouecc nneuxooti­

pa30BaHI-lil V1AeT (puc. 4) no nyrV1 0-5-6. 
npl-l 3TOM, KaK ronsxo KOHl\eHTpal\V1il Wi 

npesuorr KOHl\eHTpal\V11O W HaYV1HaeT­
" en npouecc pa3geneHV1il Ha¢a3bl W, 101 W

2
, 

BCV1CTeMe npOV1CXOAV1T CTYAHe06pa30Ba­

HV1e, a yeM cannerenscreyer peer Bil3KO­

CTV1, 3HaYI-lTenbHail Benl-lYI-lHa rp anaeura 

MaK CV1ManbHOI.1 101 MI-lHI-lManbHOI.1 Bil3KOC­
TV1 101 V1 3MeHeHV1e xapaxr epa TeyeHVlil npV1 

CHV1 >KeHV1V1 rexnep arypu Ha sanax. npV1 
nepena-ie rene06pa3HO~ nneHKV1 Ha BnV1­

TblBalOUjYIO 6yMary, HaxogilUjYIOCil B 3a­

sope Me>KAY BanaMI-l I-l npl-l npOXO>KAeHI-lV1 
nonorua 6yMarV1 OT nneHOYHOrO npecca 

AO CYWKI-l, npouecc CTYAHe06pa30BaHV1il 

16 ,--­--­ --­ ----, 

14 

~ 12 
c:: 10 

j~~
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PV1C. 3. KpV1Bble TeyeHV1il gnil 

«paxxana N£ 1:1 - 6% pacra op npV1 
65 0(; 2 - 10% pacrsop npu 65 0( ; 

3 - 6% paCTBOp npa 30 0(; 

4 - 10 % pacrsop npV1 30 O( 

PV1C . 4. ClJa 30Bail AV1arpaMMa gnil 

CV1 CTeMbl KpaxMan - Boga 

eUje 60nbwe YCV1nl-lBaeTcil sa c-rer BnV1 il ­

HVlil KanV1nnilpHo-nopV1CT o~ CTpyKTypbl 
6yMar V1 [3]. Ilocne CYWKV1 101 oXna>KgeHV1~ 

(nyTb 6-7-3-4) ¢opMV1pyeTcil nopucroe 

noxpsrrae Cxpanrorereporeuaof CTpyK­

TypOi.1 I-l B~ COK OI.1 BenV1YI-lHoi.1 KaK nep­

BI-lYHbIX, TaK I-l BTOpV1YHbl xycaAOYHbIXHa­

npil>KeHVlI.1, npI-lBOAilUjV1 X K nOilBIleHV11O 

MV1KpoTpeUjV1H, no KOTOpblM npa ne-tar« 

npoucxonar pacnnuaauue 101 npoHV1KHO­
BeHV1e yepHV1n B ronuiy nV1CTa, CHV1>KaeT­

Cil npOYHOCTb nosep xaocra I-l B03HI-l Ka­

eT nblnV1MOCTb. 

TaKI-lM 06pa 30M, Anil ¢OpMV1poBaHV1~ 

noxpuraa C HV13K0i.1 BenV1YV1H OI.1 ycaAOY­

HblX Hanpil>KeH V1il He06x OAV1 M0, YT06bl 

npouecc cryAHe06pa30BaHV1il OTCyTCTBO­

Ban V1nV1 HaYV1HanCil KaK MO>KHO n03>Ke, ~ 

He Ha sanax nneuovuoro npecca, a rons ­

KO nocne COnpI-lKOCHOBeHV1il C6yMaroi.1. 

Mbl I-lCCneAOBanl-l B03MO>KHOCTb Hd­

npasnexaoro perynV1p OBaHV1il npouecca 
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CTYAHeo6pa30BaHI-1~ aa ever I-1CnOnb30­

BaH I-1~ B ka-r ecrse np OKneI-1BalOL11e~ KOM­

n031-1 l\ 1-1 1-1 CI-1CTeMbl aa OCHOBe CMeCI-1 pa­

CTB OpOB 1-1 Al-1 cn e p cl-1~ nonun epoe rl-1A­

POlpl-11lbHblX I-1rI-1AP0cP06HbIX. B KayeCTBe 

rl-1AP0cPl-1nbHOIO nonunepa I-1CnOllb30Ba ­

IlI-1 O K I-1ClleH H bl~ xpaxnan N~ 4, B xa-recrae 
rI-1AP0cP06HOIO - CI-1 HTeTI-1 YeCKI-1~ co no­

IlI-1M ep Ha OCHOBe CTl-1 pOIl -aK p l-1 ll aTOB B 

BI-1Ae Al-1cnepcl-1l-1 ( A K). 

AHall1-13 AaHHblX peonoraxecxoro I-1C­

Cll eAO B a H I-1 ~ noxaaan. YTO BBeAeHl-1e B no ­

KpOBHy lO KOMn031-1l\1-11O A l-1 cn e pc l-1 l-1 r l-1A­

PO¢ 06HOIO cononnn epa (ratin. 2) He 

osaausaer Bnl-1J1Hl-1e Ha xapaxrep re-te­
HI-1~ , OAHaKO npl-1BOAI-1T K CH1-1 Jt<eH 1-1 10 B~3 ­

KOCTI-1. CHl-1Jt<eH l-1e Te~1 neparypu npnBO­

AI-1T K He3HaY I-1Tell bHOMY POCTY BJ13KOCTI-1 

~ He Bbl3blBaeT pOCT rpanue-rra MaKCI-1 ­

Mall bHO~ 1-1 MI-1HI-1MallbHO~ HbIOTOHOBCKO~ 

B~ 3 KOCT I-1 . 

Ta K O ~ xapakrep BIlI-1 ~H I-1~ Al-1 cn epCI-1 ~ , 

BepO~THO CB~3aHO C TeM, YTO TBe pA aJ1 

¢a3a Al-1cnepCl-11-1 COCTOI-1T 1-13 rl-1APocP06­

HOIO nOlll-1M epHOIO ~Apa - ccPepl-1yec ­

KI-1 X y aCTI-1l\ CI-1H TeTl-1 yeCKI-1 X COnOIlI-1Me­

pOB, o Kpy Jt<eHHblx 3aL11 I-1THbIM KOll n OI-1 ­

AOM. YaCTI-1l\bl cononanepa ancopoapy­
IOTC~ Ha rl-1APOKCl-1nbHbl X r py n nax kpax­

Malla, CHI-1Jt<a IOT MeJt<MoneKYIl~pHoe B3a­

I-1MOAe~CTBl-1e 1-1 n pen nr crsy er n po ueccy 

CTYAHe06pa 30BaH 1-1 ~ . 

TaKI-1M 06pa30M, nposeneuuae peo­

1l0rl-1ye CKI-1e I-1CCneAOBaHI-1~ nOKa3alll-1, 

4TO BBeAeH l-1e CI-1HTeTl-1yeCKI-1 X Al-1cnepcl-1~ 

n 03B OIl ~eT uan p asn eu uo pe rynapo aars 

npouecc CTYA He06p a30Ba H I-1 ~ 1-1 npo so­

AI-1Tb npouecc nOBepxHoCTHO~ np ouneji­

KI-1 , MI-1HY~ rpaaosoe pasneneawe. 
V1 c c n e AoB a H I-1 ~ BIlI-1 ~H I-1 ~ CI-1 HTeTl-1y eC­

KI-1X A l-1 cn epc l-1 ~ Ha ne -iaru u e cBo~CTBa 

n OKa3all~ YTO BBeA e Hl-1e I-1X B pac TBop 

xpax n an a B KOnl-1yeCTBe OT 6 AO 12 % 

np l-1 BOAI-1T K YMeHb we H1-11O aosnyxonpo ­

HI-1l\aeMOCTI-1, Bn l-1TblBa e MOCTI-1 npl-1 OAHO­

CTopoH HeM CMaYI-1Ba Hl-11-1 no K066 1-1 He ­
60 

3HaYI-1 Tell bHo MY YBe1l1-1yeH1-11O IlI-1 He~ HO~ 

AecP0pMal\l-1l-1. V1ccll eAOBaHl-1e BIlI-1~HI-1~ 

Al-1c nepcl-1~ Ha Kay eCTBO CTPY~HO~ nes a ­

TI-1 noxasano, YTO y Jt<e BBeA e Hl-1e 0,5-1 % 

Al-1cnep cl-1l-1 np l-1 BOAI-1T K CHI-1Jt<eHI-1IO pac­

TeKaHI-1~ 1-1 3aTeKaHI-1~ . 

06cY}/{AeHVle pesynsraroe 

AHan l-1 3 nonyyeHHblX AaHHbix n03BO­

nl-1n npennonox wr s cneAYIOL11I-1~ Mexa­

HI-13M CTPYKTypo0 6pa 30BaHI-1~ n O K p b l T I-1 ~ 

npa nOBe pxHoCTH O ~ n po Kne~ Ke aa nn e­

HOYHOM Kne l-1n bHOM npecce . B npouecce 
nOBepxHoCTHO~ n pO Kn e ~ K I-1 KOMn031-1 l\1-1­

e~, cOA ep Jt< a L11 e ~ Al-1c nepcl-1l-1 CI-1HTeTl-1yeC­

KI-1X COnOnI-1MepO B, nneHKo06pa30BaHI-1e 

npn OXllaJt<AeHI-1I-1 ua eanax nlleHOYHOIO 

n pecca. a 3aTeM n pl-1 cy w Ke I-1 AeT no nYTI-1 

0-1-2 -7-3, MI-1HYJ1 CTYAHe06pa30Ba Hl-1e. 

n p l-1 nepeuoce Jt<I-1AKO~ nneHKI-1 ua 6yMa­

ry, npoxonauiyio B saaope MeJt<AY Ban aMI-1 , 

Ka n l-1 n nJ1p HO - nOpI-1CTa ~ crpysrypa 6yMarl-1 

3 anonH~ e TCJ1, a nosepxuocn, noxpuaaer­
C~ Kp axManbHO -nOnI-1MepHO-BOAJ1HO~ 

CMeCblO. n pOI-1 CXOAI-1 T 06pa30BaHI-1e B3a­

I-1M On p OHI-1 K a lOL11e~ CeTKI-1, BCTpo e H HO~ B 

«apxac uenmonoauoa MaTpl-1 l\bl. B npo­

uecce CYWKI-1 ua sonoxuax uenr uonosu 
cPopMl-1pyeTc~ nneuxa. COCTO ~ L11a ~ 1-13r1-1A­

pOcPl-1 nb HO~ Kpa xManbHo l:1 MaTpl-1l\bl C rl-1A­

POcP 0 6HblMI-1 nOnl-1M e pHblMI-1 ya CTI-1 l\aMI-1, 

pasuonepuo pacnpeneneuuuna B H e~ . 

lenneparypa cy wKI-1 6YMarl-1 3HaYI-1TenbHo 

npeauuraer rennep arypy CTeKnOBaHI-1~ 

CI-1 HTeTl-1 yeCKI-1 X CO nOIlI-1MepOB, n0 3To MY, 

xorn a B KpaxM anbH o ~ MaTp l-1 l.\e HaYI-1H a lOT 

B03HI-1KaTb ycano-mue Han pJ1 Jt<eH I-1 J1, CI-1H­

TeTl-1yeCKl-1e cononnaepu, HaXOA~Cb B Bbl­

COK03naCTI-1yeCKOM COCT O~HI-1I-1 1-1 co xpa­

H~ ~ CBOIO nllaC TI-1 YHOCTb, np anaior anac­

TI-1 YHOCTbK p a XM anbH O-nOnI-1M e pHO~ nn eu ­

Ke 1-1 CHI-1MalOT B03HI-1KalO L11l-1e ycaAOY Hble 

Hanp~Jt<eHI-1~ , npeAOTBpa L11aJ1 TeM caMblM 

nOJ1BneHl-1 e MI-1KpOTpeL11 I-1 H. 

Iaxoe Bnl-1~ Hl-1e A l-1 cn e pc l-1 ~ Ha Kaye­

CTBO CTP Y~ HO~ ne yaTI-1 0 6 b~cH~ e Tc~ TeM, 

YTO B peaynsrare npOKnel:1KI-1 Ha nosepx­

HOCTI-1 6yMarl-1 otipasyerca 3naCTI-1YHa~ 

nn eu xa 6e3 MI-1 KpOTpe L11 1-1 H, COCTO ~ L11a~ 1-13 

r I-1A POcP l-1n b HO~ Kpa XManbHO~ MaTpl-1 l\bl C 

r l-1APocP06HblMI-1 COnOn l-1Mep HblMI-1 YaCTI-1­

l\aMI-1, paBHOMepHO pa cnpeneneuuuxa B 

He~. rl-1 A PO cP l-1 ll b H b l ~ xpa xnan anwrusa­
eT BOAY 1-13 ka ne n s KpaC Kl-1/yep Hl-1 n, npe­

AOTBp aL11aJ1 CMeWI-1BaHl-1e 1-1 aarexauae . 

YBenl-1yeHl-1e r I-1 AP0 cP 0 6 HOCTI-1 nOBep XHO­

CTI-1 3a CyeT H a n l-1 YI-1~ CI-1H TeTl-1 yeC KOrO 

co nonl-1Mepa06ecneYI-1BaeTYMeHbweHI-1e 

Ha6yxaHI-1~ 1-1 npOHI-1KHOBeHI-1~ Ha 06paT­

Hy lO CTO pOHy rui cra KpaCKl-1 /ye p Hl-1 n, 3a K­

pe nne Hl-1e KpaCI-1 Ten J1 Ha BOIlO KHe, AIl ~ 

AOCTI-1Jt<eHI-1~ B b I C O K O ~ OnTI-1Y eCKO~ nnor­
HOCTI-1 1-1 Hal-1MeHbWee pacnnuaauue B 

BI-1Ae 3a3y6p1-1H. n p l-1 Hanl-1Yl-11-1 CI-1HTeTI-1­

y e CKOrO cononnne pa a Are 3 1-1~ ro uepa 
npa ne-raru ua nasep aon np nurepe 1-1 

konapoaaneuu x annaparax ynyYWa eTCJ1 

sa ever YBenI-1YeHI-1~ cponcrsa rouepa K 

noeepxaocrv Syaa rv. 

BblBOAbl 

1. floxasauo, YTOBHYTp eHHl-1 e Ha n p~­

Jt<eHI-1J1, B03HI-1KalOL11l-1e npa cPOpMl-1pOBa­

HI-1I-1 nOnl-1MepHbl x nOKpbITI-1l:1, cYL11e CTBeH­

HO 3 a B I-1C~T OT CKOpOCTI-1 n pOTe Ka H I-1 ~ pe­

n aKCal\ 1-1 0 HHbIX npOl\ eCCOB 1-1 YBenI-1YI-1 Ba­

IOTC~ B TOM cnyxae. ecnn npouecc rpop­
Ml-1pOBaHI-1J1 nOKp blTI-1 J1 I-1AeT -iepea CTa­

AI-1 IO CTyAHe06p a30BaHI-1~ . 

2. llpennox ea MeXaH I-1 3M CTpy KTyp O­

06pa30Ba HI-1J1 nOKp blTI-1 J1 npa nosepxao­

CTHO~ npoxnejuce Ha nn e HOYHOM Kne l-1nb­

HOM n pec ce. 

3. lloxaaauo, YTO uan pa sn e a ao e pe ­

ryn l-1 poBa Hl-1 e n po uecca CTYA He06pa30 ­

BaHI-1~, aa c-rer I-1CnOnb30Ba HI-1J1 B KOMno­

31-1 l\ 1-1 1-1 An~ n O B e px Ho CT H O ~ npoKnel:1KI-1 

6 I-1 H a p H O ~ CMeCI-1 nOnl-1MepOB C3aA aH Hbl­

MI-1 peonOrl-1 yeCKI-1MI-1 CBO~CTBaMI-1, n0 3BO­

naer yn yY WI-1Tb ace OCHOBHble ne -iaruu e 

C B O ~ CTBa MaTepl-1ana . 
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