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1-'13Y'IeHbI pcoJ10r W{CC Kl1C cnoa cr na pa36aBJ1e HHhl X H yrvlcpeHHo xouuenrpupo aan n srx llOJlH bl X pacrsopou 
c~ l ece i1 r H.u p OKCH 3THJ1 u eJlJ1IOJI03bI C nOJ1l1- N-IlI1 H I1J1<po pMaMI1.noM. J;[c CJTe.uo Ba H bI .uc¢ o p M aU I10 H HO­

IIP0'lHOCTllble xap a KTepl1CTI1KJ1 KOMn0 311UHOI IHbIX nJ1eH OK . C n OMOll.(bIO .nI1H aM l l ' l eCKo r o Me x a m 14 ecKoro 

aHaJIl13a, TcpMOMeXaHl1'IeCKOrO MCTo.na 11 M eTo .na c o p 6 u I111 napoa paCTBOp llTCJUI onpCJlCJ1CH bI 0 6J1aCHI c o­

ct asoa , B KOTOp bIX nO] IHMCPbI COBMCCTI1MbI, 11 r esmeparypu peJ1a KCaW10 Hll bIX rrepexonou B CMCLUaH Hb l X 

uneaxax. M eTO,UOM pear renocr pyxr ypa oro aHaJ1l13a 113y ' lcHa CTpYKTYpHaSl opraH ~13aU I1H KOM n 0 3H UHOH ­

HblX WlCHO K. YCTaHO BJ1e HO , 'ITO BIlC.nCHI1C onnoro n OJ1 I1Mepa B MaTpl1UY npyroro n p H Il O,1J,HT K 113 MCHCHlI IO 

npou ecca KPl1CTaJIJI I13UU I111 MaKpOMOJ1CKYJ1 n OJ1l1MCp a , npC06J1a.naIOll.(Cr O no Mac c c B KOM n 03HTC, 11 K YI.lC­

JH1'1eHI1IO ,1J,c¢>eKTH OCTil KpI1CTaJIJ1l1'ICCKOH CTPYKTyPbl. 

Ol lHI1M 113 ,1J,OCTyIlIl hI X 11 HaH 6 0 JIcc ynofim.tx cno ­
cooos npI1 LLaHI151 1I0Bbl X Q:>YIIKI UlOH aJI hHbIX CBO ~lcTB 

ilO.'llHlep H bl M M a Tc p 11aJlaM HBJI5l eTCH CMCIUCIIH e pac ­

nopos rrOJI.I1Mep OB B 0 61l tCM paCTB Opl1TeJ1e 11 CMe­

Illell ll e rtonnuepo u n pacnn ane 11J. HCHOHor eHH blc 130­

opacreopasnae 3 cjm pbI I ICJIJIIOJl0 3 b l , Ta Kl1 e K aK M e ­

t:J llCjIJlIOJlO'k!, m ,Up OKCI13 T l1JI u eJIJI IOJI0 3a (f3U ), 
nupoxcanpon I1JII lCJlJlIOJl03a, rl1,Up OKCl1npOn HJI MC­

I1LIIlCjIJl IOJI0 3a 11 npyrne , I1CnOJI b 3Y IOTCH D CT p Ol1­

re.lbHOH I1HJlycTp l1 l1, n l1 rue BOH n p OMbIIIIJICHH OCTl1 11 

$ap\1au eBTI1Ke 6JI a rOl~a p 51 CBOI1 M XOP OIUI1M n JlC H K O ­

oopal YIOILIJ I M c Bo ilCTI3aM l2- 41. 
B IlaCT05l II ~ee BpCM 5I IlJl1 p OK OC n p 11M c H e H H e B 

ollOr CXHOJIOf l1H 11 M e,UH U HHC Jl a XO,1J,51T CI1 I1TCT l1 ' le­

\KIIC IlOJUI- N-BI1H I1JIUMI1,UbI [5, 6 1. B paoorax [ 7 , 8] 
I J)"ICll bI pC0J10rl1 'leCKl1 e CBo H cTBa p a CT Bo pOB CM e ­

wi \I CTI1J1UCJIJIlOJl 0 3 bI C n OJI I1 - N -Bl1H 11J1 <po p MaMI1­

~O\ I (nB<I>A) B BOlle 11)],MCO, U TaK)I(C YCT a JlOI3JICH hl 

00.13C1"H COCTa BOB K OM IT0 3 l1U H OH H b l X nJle H OK , B KO ­

opux nornw epsr COB MC CT I1M hl. B K OM n 0311TH bIX 

O.1eH KaX, cdiopa ouausu.rx 11 BO)lHbIX p a CT BopOB, 

1\0.111MCPhI COBM CCT H M LI n pu co,Uep)l(UH I1I1 n Bel>A ,1J,o 

10\lac. %, r orn a Ka K B n JICH K a X, CQ:>opMon UH H bIX 11 3 

raCTBOpOB B f-l M C O, 06J1UCT b COBM e CT H M OCTH p a c ­

IUllplleTC51 n o COllep)l(a H I15J n Bel>A 20% . Flpencr as ­
.!Her lIaY' I Hbl l1 11 n p a KT I1y.c c KHH 11 ar epec 113y tI I1T b 

l-mai l: bochek @hq.macro.ru ( Iiovex AJIeKCaHllp Muxanrro­
BII'I\. 

n OJIl1MepHble CMCCI1 n B<PA C llPYrH M BOJIOpaCTBO ­

PHM b l M 3<pH P OM ueJIJI lOJI0 3 b l - f 3 11" 
Lleru, uacr os ureti p a 6 0 TbI - IICC IC,UOBaHl1e peo ­

J10 fl1 4 CCKI1 X CB OHCT B nonu stx p UCT UOpOB cxreceii 
f 3 11, C n B<IlA, cjm3I1Ko- MeXa Hl1'IeCK.HX CIlOI1cTB H 

CT p yKTyp H OH opraumaunu 1l0 JIY4CII ll bi X KOM Il03HT ­

H b l X nJIe IlOK , a Ta K )l(C 0 6J1aCT H COCTa I30 B , B KOTOpbl X 

1l0 JII1MepbI COBMeCT H M bI B TBCp,llOM COCT OHHH I1. 

axcn EPYI M EHTAll bHA51 LJAC T b 

06'b e K Ta M H I1CCJIC,U0 l3a H I151 CJ1Y)l(I1J1 l1 IIPOM blW­

JIel lJlblM ofipaaeu r311, (I) C MOJIh llOii CTc n CH b IO 3 <1 ­

M CruCH l1 51 1.62 H M = 1.5 x 10 5, 

C e ll- ( O H h _ nO ( C H 2C H 20 ) " C H 2C H 20 H 

a T aK)I( C cnarecapouau n sni B JI <16 0paTOp Hhlx YCJI O ­

B IIHX nB<PA (II) C M = 7 .2 X 104 . 

t C H 2- C H t 
I n 
NH 
I 

H C =O 

npCJlBapl1T eJI bH O r OT OBl1JI H 2% -H bl C 130JIHble p a c ­

T BOP bI f311, H nB<I>A n p n 3 0 ° C . nOCJIC -rero OXJIa­

){(JI.aJIl1 n o K OMH a T H OM r ev ncparypu . n p I1raTOIlJIC H ­

Hble paCTI30 pbI I1CXO,UH bIX nOJIHMep OB qHlJI bT POl3aJI H 

n on ,1J,aBJICHl1e M, a 3aTCM 1I0,UnepraJIH n cao p a u n n B 

revenue 1 'I. C M CCH ,rlBYX If0 J1 11 MCpOB I I 0 Jl y ' I aJI H n y ­

TeM CM e llIe H l1 5J paCT Do p OB f 3 U II n B <I>A B s aaau ­

20 12 1409 
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Puc. I. 3aBHCl1MOCTb llnpl1B BOllHblXpacr uopo s cMecei{ r::H.J, - nB(I>A OT COCTaBa npu 20° C. io(j 

, , , , , , , 
--J­ ..l-

Hbl X n p ono pun s x C nocn cn YIOIUI1M I1X nepen euruaa­ PaCT5l)[(CHUe otipasuou npOnOJlHJU1 co CKOpOCTbK paafi aa 

HI1 CM B TClfCIIHe 4 '-I. 2 0 MM/MHH ( 10 0 % ua-i ansaoti )l)I lIH h' o6paJ' x MCOl 

ua/ M I1H) . B npouecce I1CnblTaHII H pe r ircr paposn 'ro ro, H 
0 .2%-HbIC pacruopsr IlOJlY'-IaJlH nyrexr p a 36 a BJIC­

n l1a r p a M M y pacrx»; ll JUl ofipaaua, no PC3YJl bTaTJV IIbl C I 
m UI n p H r OTOBJICHHb[X IiCXOn HbI X KO H UCHTp HpOBall ­ p a CT B .HCn b[Ta HHH HaxOJH lJU1 BCJI l1'lHllb [ MO.uyJIH ynpyro
""IX pacrnopos 11 0 nl1 M CpOB C n OCJIen YIOLUHM HX CM C­

E, npenena IlJIaCT HtI HOCT ll G m IlP01III0l:TII (Jp If npt'· cny-rae 
W CII HCM . BH:3KOCT b p a 36 a BJICHH bl X ( 0 .2%- H b IX) pac­

r o p ntneJI b H Oi i nediop v auaa JlO paspyureuaa Gp ' TBOpOB CM CCCH nOJJlI M Cp OB o n p en cn ann C n OM OLUb IO nosrep r 
Ka m l JIJlHpHOr O IHI CK0 3 H MCTp a . P COJIOr H'ICCKUC C T P YKTYPHY IO opraHH3a [~1110 TIJII.~JlOK HCCiIeJ10' 

paCT BO' 
c u o i i crua KO III.J.el lTp HpOnaHH b [X p acrnopon HCCJICn O­ Ba JI I1 peHT reHOBCK HM MC TO OM ua yCTaHOIl,\: 

nan rr C n OM OLUb lO por auaouu oro BHC K0 3 11M CTp a " ,Ll,poH - 2. 0". I1c nOJlb30naJl H C U K a - 1I3Jl Y1ICHlIe , \10­ C li t 
"PCOTCCT 2 . 1" C pa601IHM Y3n OM LUUIHHnp - l.j}UIllIIllP H OXPO l\laTI13aUH10 OCYLl.J.CCT BJIillH1 Ni-diu bTpOV 1·1M o n c i 

B nna naao n e Hanp5DKcHHH cn nnra 3 - 6 0 0 Il a I1p H n o ­ 06pa3 [~hI roTOBI1JIlI B BI1,lI.C n UKCTa I1JICIIOK TOJllUM' 6 b l JI I1 1 

I3bIlII CII HI1 'rexme parypst OT 20 110 40° C. HO M I - 2 1M . HCl II I 
nB <t>A T Cl\me p aTYP Y CTCKJIOI3allHSl H 3l\W P 5lJIH C n OM O­
'I C I IIHILUhIO MeTona llI1Ha M H'-IeCKOrO MeXa H H '-Ie CKO rO a n a ­ PE3YJ1bTATbl H HX OGCY)K)1EHH E 
' ) CT b tJIH a (,Il,MA). HCIlhITaHH 51 n p OIlOn HJI H na y CTaH o BKC 

no x apaxrepy H 3M CHCIIII 51 B5l3KOCTH p aJ6allJl ei cH I n E DMA 242C q>Hp M bl " N e tzsch" n p n '-Ia CTOTC 1 Iu 
H bI X paCTBopOB rt on uxrcpon MO)l(J-[O n p en lJOJIO:i\1I IIUH M ' C a MI1JH1TYJlo ii KOJIc 6 a Il Hi-'1 30 M K M , B r e urt e p aryp ­
n03MO)[(HOC B3aHMOnCHCTBHC MaKpOMOJICKyJl pa3HI paBHoBHOM n Ha l1a30HC 20- 2 0 0°C npa CKOp OCT H uarpes a ­
1"0 XH MH'-ICCK Oro CTp OCH I151 n pacrnope [9]. Hapnc non y,« H1151 5 I"pan./MHH . T aK)l( C TCMnc p m yPY penaxc a nnou ­
npeacr auncna 3aBllCH M OCT b npu eeneuuou BH3K(\'"'" H o H ) . H h IX n cpex ono n OUCI IH BaJlU M CTo nOM TCp M OM CXaH I1­
llnplIB 0.2%- H hI X p a CTl30p O B csreceii nonua epos -tecxoro a H3JIH3a (TMA) aa yCTaHo BKc Y M H B - 3 3aBl 
COCTaBa. )ln51 CpaBJ-[CH HH 6 b11111 PUCC1lHTa Hbi reopn PC)l( IIM C u a r p e u a nux ofip aau a c o CK Op OCTh lO MCp OU< 
T l1'I CCKHC 3Ha 1lCH HSl a)l,UHTllBll bi X BCJIH'lliH nplll>5 r pall/ M HH I1pl1 nocTo HII HOH paCTH rHBaJO LUCii Ha­ KOH U C 
llCH H OH BH3 K OCTH n o (POp MyJIC r p y axe 0 .5 Mna. (p uc, 3 

)ln51 KOJIH'ICCT I3CIH[OH OUCH KH Tc p M o nHH aM11'-1C­ ll npHB. pacver = llnplIB.1(CIIC)+ llnpll n.2(C2/C) T Bo pax 

CK OH COBM CCT I1MO CT H r 3 U C n B<1>A B TBcpnOM CO­ r n e ll npl1 B.1 1111npIIB.2 - 3Ha1lCIll1H npllBC,lI.CtHIOH IlH'lKI 'HIli no 

CT05l H HH H CpOnCTBa IlOJIHMCp OB C p a CT BOp HTCJICM CTH pa36 a BJJCH ll b [X pacrno p o n r3U H nBC1>ACO(1 'I H II B51 

ucno n b3011aJll1 M CTOn c o p 6 U I1J1napo li paCTDOp HTCJI5I. BCTCTBCHH O, c}/ c 11 c.Jc - MUCCOBa51 110 J[51 nOJlI1Me" 

B p a c r u o p ax CMCCCH . <1>H 3 H Ko-MCXa H H '-ICCKHC CBOH CT Ba K OMI10 3I1UH ­

01 II I bIX nJICH OK o npCn CJl5IJH f n p u KOMHaTHoil TCMnc ­ me n'; KaK 11 B CJI YlJa c CM CCC}I M CTI1JIUCJI J1 JOJIOJbI. 

p arype 13 PC)fG1M C o n a o o cnoro p aCT5l)l(CH I1H n a yHH­ Il B<1>A , ,-ra 6 JIlOllaCTC S[ OTpH uaTCJIbHOC OTKJlOHCII 
lgr] i -­

BCp C3J[ bHO H y CTaH o B Kc nml MC Xa HH'-ICCK H X HCIl bI Ta­ B5l3 KOCH l llnPIIB 01' a1J.Ll.HTI1B1[ h [X BCJlH'Il1 H [7].00.:; 
110Jl 1-1 1\1H HM UTS 10 ( qm p M a "U'FStestsysteme", re p Ma HI1 51 ) . r a e v , 'ITO OTp H n aTCJIbHOC OT KJIOHCIlHe B5I 3K 

BblCO KOM OJ1EKYJHIPHbIE COE,UJ.1HEHJ.151 Cepl151 A TOM 54 N99 20l l nu o 
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PIIC. 2. Kpusue TellemU! 2%-HbIX BOllHbIX pacru opon f 3 lJ, (1) , cve cen f 3 u - n B<I>A (2- 8) 11 Il B<I>A (9). In B<l>Aj = I (2),
 
10(3), 20 (4), 30 (5) , 50 (6) , 70 (7) 1190 Mac % (8) . 

pa16aBJleHHb iX paCT BopOB cv ece ri o6yc 11o B11e Ho nno ­
xoii COllMeCTl1 MOCT bIO f 3 U C n B<DA B BOAe. K posre 
ioro , Ha6J11oJJ,a e M b l e OT KJl OHCH H 5I M o ry l' 6bITb CB5I3a­

Hbl C 113MCHCH UCM TepM OJJ,H IIaMWreCKo r o Ka llCCT Ba 

paClWl p l1TeJISI no OT H OW eJl HIO K f 3U ( B JJ,3 H H OM 

cily' lac YXYJl IIJ CHl1e Ka' I CCTlm ) n pu Bu e JJ,CH I1 I1 B p a c­

!BOp npyroro n011 I1M epa - n B<DA. n OJJ,0 6JI3SI 3 a KO ­

Hoxlep Ho cT b HM CeT M CCTO 11 npn ,U0 6 a BJIe H I1H r 3U K 

pacrnopy nB<DA 11 0- l3]. 

CllCJ1bJO llCCJIe).l.OBa H HSI M C)KM0 1le KYJI5l p H bI X ma­
1I110)l.eilcTBlI l1 B K OI-lU CH Tp l1 p OBa H H blx pacr sopax 
iibLl l1 113Y'1eH bI pCOJIOrJ1'1eCK H e CBOHCT13a 2 % - H blX 

pscruopoa. K P I1BblC T CY CH I1SI pacr aopoa f3U 11 

nBet>AnpeACTaB1ISIJOT C0 60H HerrOJIH bJe Kpl1 BbIC T C­

'It lHlH HeHbJO TOH OIlCKI1X )K 11,UK o c T eH (puc. 2) . BSl3 ­

:OCTb pacr sopa r 3 U 3H a ' 1I1TC1IbHO 6 0 1l b W e BSl3K O ­

CHI nB<DA, 'ITO 06y CJIOBJI e H O fiorn.ureti M OJleKy1l SJ p ­

nor, MaCCOM 3 qH1p a u e11JIIOJr0 3 bT H 6 0 11c e B b ICOKOM 

paBHOBeCHOI1 )KCCT KOCT b IO M a K p OM OJIeK y JI (r3U ­
'IOJIYlKccTKo u e n I I OH n 0 11 11 M e p , n B <DA - r u fi x oueri­
!Ioii) . 

3all '1C11MOCT H BST 3K OCT H pacrnopo n cxrecei! 0 01111­

'.ltPOIl OT COCTa n a npn nepexone 0 1' p a36 aBJlCH H b IX K 

WHUCHTp l1p OBa llHblM pacruopav p a 3JIHQalOTCST 

(pIIC. 3, KPI1Bb lC 1, 2) . B xomrenrpa ponanr u.tx pac ­
,lIopax OTKJIOHe H HC BSl3KO CT H 01' a,lJ,UI1T H BH b I X Be JIH­

HIH nOJIO)Kl1Te JI bH O. 3Ha ye lHI SJ aJJ,JJ.HT H B Jl bIX BCJl I1­

~ I H I Il Wl KOCTI1 p a CCQH T a H h I 110 cPOp M y JIC 

19Y] P OC' ICT = L Wi 19 TJ i' (2) 

lilt ~1~ - Ma CCOBaSI JJ,OJIST K OM n OHCHTa B pacr nope, 

I g ~ i - jJo r ap l1(p M BSl3 K OCTl1 pacrnopa xaxnoro 11 3 

1I0.1 ItXICpOB. 

n OJl O)K I1TCJl b IlOe OTKJlOI·leH He BSl3KOCTH K OH U 'H ­

'rpnpona u m-rx pacruopon 0'1' am U:lTH BHbIX 3 If a 'I C II H ~1 

H a 6 J11o ,UaJH 1 pairec MSI pacrnopos csrecca MeTHJIl~eJl ­

Jl IOJI0 3 b l C llOJIH- N -BH H HJIllH p p OJI H,UOH OM 11 K a p 6 0 K ­

CHMeTH1IueJl J1l0Jl030l~1 (1 0 , I I ], a TaK )KC K a p 6 0 K CH M e ­

T H1Iu eJUTIOJl03bl C nBC H n B <DA 112, 131. no I13Me­

H CIIH IO fUI3 K OCTH OT T CM Tle p aTYp h l B HHTCp BaJlC 

20-50° C 6 b lJl l1 paCC' IHT3Hbl 3Ha'I e UHSl TCM l1JlOTbl 

aKTHBaUH H BSI3K o r O TC'ICH l -lS1 p a CT Bo p OB Eo (pHC. 3, 
K p H Ba SI 3) . nOJIO)K l-tTC1I b HOC OT KJlOIICml C I3SI3KOCTH 

KOHl ~CHTpHpOl3aH ll bIX pacruopon CM CCCi1 f3U­
n B <DA H 3Ha' ICH H H Ea YK a 3 bIBa CT ua cyruecrseu uyio 
n cpecr po ii xy crpyxrypsi paCTBopOB B CT Op O Hy ee 

yn pos HCH HSI. 

Jl13 H3yqCHHblX paCTllOp 0 13 M CTO).l.OM cyx o r o <pop­

MOBaH1Hl n OJl Y' IC H b l K OM n 0 3 H UH O H H bl e n 11 CH K H H 

H 3Y l I CH bl HX <pH311 Ko-MeXallJ-llICCKH C CB o ~i CTIlU . H a 

P I1C. 4 npencraunca si nediopv a ua ouaue Kpl1 Bbl C 

I1JICH OK , Il Ta6 11. I - n x M CXa ll H YCCK H C xapa xr epu ­
CT HKH . 

Tafinuua I. M CXa H lI'l eCK l1e xapaKTCp I1CTll KI1 nneuovu six 
M 3Tepll aJIO B , rr OJIy'leHHbIX 113 2 %-HbI X IlOJlH bl X p a cruop o n 

cuecen r3u - n B<DA 

Conepx aa a e 
n B<DA , Mac. % E. r n a ern . Mn a erp, M na Ep, % 

0 

1 

10 

50 

90 

2.57 ± 0.09 

2.59 ± 0.08 

2.7 1 ± 0.06 

3.02 ± 0.05 

3.1R ±0.18 

67 ± 2 

65 ± 3 

67 ± 2 

68± I 
7 ] ± 1 

80 ± 2 

88 ± 5 

80 ± 2 
72 + I 

72 I 

17 ± 1 

20± 2 
]8 ± 1 

5 ± 1 

6 ± 1 

20 12 BblCOKO 10 JIEKYJI5I PHhi E COE,U I1I1EHl1J1 Cepl151 A T OM 54 NQ9 2012 
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PIIC. 3. 33BI1CYlMOCTI1B>l3KOCTI1 2%- HbIX BO.llHblX p3CTBOpOB cuecen r3U C n B<t>A OTCOCT3B3 npa 20 (l) 11 50° C (2) ( Ig't = 2.0). 
11 i; (3) . 

o , Mil a 

_ - - , 2 
I 

RO I 

I _-----, 5 I 

1 

n 

n BeDA, 

TCJlbCTBYI 

nedio p:fa 
I npeo 

IBiSl H CCJl 

MaUH t i T3~ 

'leCKa 51 .lIe 

.llJISl 

IlJl e H K H 

n B<DA , II 

I pc a HHI 

170°C (n 
T e p H aJJOB 

CTl1 ' l H Oe 

106- 1079­
x o r zi a .a,c< 

HII' My ru 
1111 51 p a 'Jl\ l 

IIPOI p e s a 

U CXo.a,I1T. 

)].JI 5I yc 
non u siep: 
6 [, JI , o rt j 

lie o n o 

" C Il II hI e (
4 8 12 16 20 

ll,On OJl W Te, % 
r e wuepar 

P IIC. 4. H e<p0pM3UI10 HHble xp nasre nJleHOK H3 OCHOBe r::)l ~ ( 1) 11 CMecew r3u- n B<1JA (2-5) , nonysea asr x 113 BOil tlblX u n to MO.u) 

2% - HbIX paCTBopOB. [ n B<1JAj = 1 (2) , 10 (3) 50 (4) H 90 Mac . % (5) . MC X' lI I l1'Ie 

Flpu T 
PC 3YJlbTaT bI	 Me xa HHtTCC K H X H Cn bITa H H H n o x aau­ n OH I1)Ka eTC5I I1p e.uCJTh HaH nediopvaua u .u0 p a1Pyrn(· 

CJIC.a,O llaH 
Ba IOT, 'ITO BBe.uCH He n MaTp H uy r3U.u0 6 a Bo K n B<DA H HH Cpo JIH xcau uo 
B «oauenrpann u n o 10% He npn n o n n r K 3a M CTl-l h I M 1-13 .ue ¢ o p M a U HOH HhIX Kpl1llblX 13H.uH O, 'I TO K3'1:' 1I 1'l e ) H 291 
H3M e IlCI-IH 5IM M e x a HWI CCKJi X xapaxr epucr ux nne ­ CTBCI-IH bI H	 x a p axre p npouecca .ue q JOp l\lUPOB<lH JI<lCTd'I). 

I-IOK. Ilpn CYl lleC TB e Hl-IOM n o n snuen a n K OHU CHTpa ­ TUICIIOK He M e Il5leTC5I n p n n c pex onc 0 1' r3U K KO'i­ II p a KT H t lC I 

U UH nB<DA (n o 50- 90%) npoacxon ur 1I0 CJle.uOBa ­ n 0 3H U H OHH bl M nnexxav C pa3Jll1 tIll bIM CO)Iep;K3 11111-1 K O H li 

TeJl b HOC YIlCJlWTe H I1C )KCCT KO CT I1 ITJIe l-lKH ( p o c r M O­ e M n B<DA ( Bn Jl O1'b )1.0 90%). Bo T3CCX cny-rasx finCH 90 %. B T O 

.uYJl51 ynpyrocrn E H a c tio nsuio a PO CT npencn a .ue ¢ Op M l1p Y lOTCH O.ullOp O,Ul-T O, 6C3 06pa30B<lHY I\IJ"UCII 11e 

nnac W lllOCT l1 a n)' Onuonpeaenno 3 H a tI HTCJlhH O UleHKH I1 pean uaau uu npo- utx 3(1l<llcKTOB, CBII;ll- CTe con et ; 

BbICOKO MOflEK YJI}l PHbIE COE1lH II EI -)H }I Cepaa A TOM 54 N2 9 2011
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Ta6.'IHua 2. Tewneparvps: nepexonon II KOM n0311THbiX I1JIeHKaX f 3 u - n l3<1>A, onpenenea u u e MeTo.ua ~Hl TMA 11 Jl.MA
 

Conepx auHe 
n B<1>A, Mac . % 

Teurreparypa nepexonos B 11JICHKaX, °C 

TMA n o E" no tgb 
Ma KCHMaJIbll,HI 

nocr n rHyT3H TC,M nepary pa 
B npouecce Jl. MA 

0 
1 

10 
30 
50 
70 
90 

100 
n B<.I>A c M = 23.8 x 104 18] 

153,290 
156,290 
158,300 

-

153 ,230,305 
-

156, 233,320 
-

130 

161 
163 
159 
170 
154 

13 8,149 
142,163 
120,145 

135 

180 
181 
]82 
179 
175 
162 
176 

124, 164 
164 

200 
205 
203 
195 
195 
190 
190 
170 
-

TCJIbCTBYlO11IJ1X 0 JI OKaJIH3aU H H H r CTepor eH H3aUH H 

llc cPopMal ~HoHH oro npo uecca. M O)l(HO nonarars, 
~ . O) ,	 QTO rrpe 0 6Jlall3 10 1l1,I1M M e x a H H3MOM .uCcj)OpM Hp OBa­

HI-HI HCCJlC.uOB3 HH bI X MaTC p H aJI OI3 13 06JlaCTI1 nediop­
MaU I1H BblllJC 3 -4% HBJlHCTCH BbIH Y)I(,.1.J.CH llO- 3Jl a CTI1 ­

QeCKa51 .uc cj)o p Ma n l1 f1. 

)lJ151 nozrruepxnena n 3TOro npc,UrrOJlO)f(CIII1H 

IUlt:H KI1 r 3 U H KOM n 0 3 I1U I1H , cozrepxcauieii 10% 

Il B<1>A, HOCJIe paCT5I )f(C lI l1SI na 15 % nonneprn u npo­
rpenauu ro B c B0 60,UHOM COCT05l H I1I1.u0 'rewnepary psi 
170° C ( BLILI IC rexmepar ypu CTCKJI OBa H I1SI 3 T I1X Ma­

TCp I1UJIOB) . n OCJI C npo rpeaan a a 3a cj)I1K Cl1p OBa H O LJa­

cnr -nroe BOCCTa H OBlle H l1e Jl,JlI1H bI n Jl eHOK - no 
106-1 07% 0'1' I1X I1CXO,UHOH Jl,JlI1H hi. B TOM crry-rae , 
xorna ,Ll,Ccj)Op M upo na mr e OCY Ll~CCTIlJlHCTC SI 11 0 xrexa ­
HI13M Y IlJIaCT I1LJCCKOH ,Ll,e(pOpMaU H I1, BOCCTaHOBJlC­

HI1SI paaxrepa ncdiopvuponamroro ofipaaua npn ero 

nporpena n n n n o r esm cprrrypu CTCKJIOBaH I151 HC npo­

HCXOlT,I1T. 

)lJI SI YCTa H OBJle IU151 0 6 Jl aCT I1 COCTa BOB , 13 KOTOp hl X 

rJOJIHMCp bl COBM eCTI1M bl , MeTOL~aM I1 TMA 11 LlMI\ 
6bIJla orrpeneneu a r ev rteparypa p eJl aKCaLUlOH H hI X 

nepexozion B IlJl CHKaX (Ta611. 2 ) . PC 3YJl bTaT bl, 1l0 JlY­

lIeHHbl e C I1CnOllh30BaI-lHe LlByX MeTOLlOB, xopouro 
llOIlOJlHSI JOT npyr npyra, Il pa amUI113e .ua H H bIX ,U M A 

TCM n e p aTY P Y nepexonos on penenann no H3 M eHe ­
u rx	 HI1IO M O,Ll,YJl SI nor eps En H H3MCHeHHI0 r an renca yrna 

MexaHWlCCK H X noreps 19 o . 

Flp n TCpMOM c xaHWI e CK H X I1CllbITa H H SIX ncex HC­ryure-
CJIeJIOBa H H b l X nJlCHOK aape rucrpaponau u zma pe ­
JIaKCaUHOJl H srx nep exona: npn - 15SoC (CTeKJl 0 13a ­

Kal.Je­ JII1C) H 290 -32 0 ° C ( rin ann en ne yno pSI,Ll,OLJCH H bi X 0 6 ­
aaH H H nacrea ). Texmeparypa CTCKJIOBaHHSI OCTaCTCSI 

KOM ­ llpaKTW leCK I1 HC M 3Me IlIl0 ~1 (155 ± 2 ° C) npn napna ­
KaIlH­ UI111 KO H UCHTp a UH II n B<1>A B KOM rr 0 311U I1H 01' 0 LlO 
ICHKH 90% . B r o xe Bp eM H M O)f(H O orsren rn, lie xoropoe n o ­
aaH HH IlbIU Ie llH C r ev ncparypsr nroporo u epexo n a n p n PO­
BH.ue- CTe cone px aunn n B<1>A B CM CCH - 01' 290° C Jl,JlH o n -

H OKOM IIOHeHT JlotI nJIeHKH r 3 U ,Ll,0 320°C Jl,JlSl Km.'I ­

1l03H llHH c 10% r3 U . 

Ha K p H BblX T MA IlJICIlOK , COnCp)Ka iUHX 50% 

nB <1>1\ H 6011e c , nOSIBJl HCTCH c lue onHH TC M n Cp aTY P­

HbIH ne pexon np n 233 ° C. Haurn npennap rrren t.uu e 
H CCJl c.uOBa H H SI nJIe H K H n Bet>A M CTOnOM ,UCK 11 0 K a ­

3aJIH , tI TO TIp H 25 8 ° C npOH CXOn HT IlJla BJICHl1e n OJJlI ­

Mepa. MO)f(H O nonarars, LJTO TC M n cpaTYPHbI H nepe­
XO,Ll, B otinacrn 230-233 u C B 11JICHKUX C conepxan n ­
e M rl 13<1>1\ 60Jl b W C 50% OTHOCHT CSI K n JIa BJJCHl1 10 

CHHTCTl1LJeCKOr O n OJJl1a M IIn a H YKa3 b l Ba CT na n OH H ­

)f(eHHe CTc n CH M COBlIreCT I1M OCTI1 zmyx 1l0 JIHMe p OB B 

TBep.uOM COCTOHHl1H. 3 TH )f(C n p W n -tII b l MOryT BbJ3bl ­

sarr, peaxoe n OH H)f(eH He npC,Ll,e JTb HOH LlCcj)OP M UU HH 

no paspyureu aa , aadm xcnpoeana oe npn MCXUHI1'IC­

CKJ1X Hc rr b lTaH I1S1X nJICU OK C DbiCOKI1M COLlCp)f(UIlH e M 

O B<1>A (Ta6Jl . 1) . 
Flpn HCnbITIH l l111 II IC'TOLlOM LlMA na KPH Bbl X £ '- 1' 

H lg S - TnlleHoK C COn e p )Ka U HCM n SWA n o 50% ua­
6 mO,Ll,aeTCH TOJl bKO O,nHI I ncpexon 13 06JI<.ICTl1 TCM n c­

par yp CTe KJIOBa H HSI, l ITO CBH.uCTCJl bCT ByC T 0 C0 13MC ­

CTH M OCT H nOJJHM epOB B ziaunon 0 6 JIaCTI1 cOCTaBOB. 

rlOHBJICH l1e nroporo nepexona ua TCM IiCPUTYP H bl X 

3aBH CI1MOCTSIX M On YJlSI nor eps En npu 6 0JlL IIJ e M c o ­

nep )f( a m 1l1 nB et>A YKa3 bIBUCT rra n p HCYTCTBJlC B 

n JICH Kax rmyx cj)a 3 PU 3 H 0 l1MC Jl li b i X 1l0 Jll1Mep OB. 0 1'­

MCTH M, -rro npa nepexozie OT cocr ana C conepxcann ­
e M n Bet>A 50% K cocr any c 70% 1l0JIHMepa 13 CMec SlX 

TaK)f( C uafimonaerca CLl LUtf asrcoxoreanepar ypao ro 
nepexona 01' 154 n o 14 9 ° C . KOTOp"l t't MO)f(HO or uecr n 
K CTe KJI 0 13aHJ110 r 3 U. 

CJlC.uYCT OTMCT HT b , l lTOLlJISI n Bet>A c M = 7 .2 X 10 4 

xapaxrepnsr nne TCM neparypsi CTe KJI OBa H I1SI Tg 

npn 12 0 H 14 5° C , onpczteneiu u.te 11 0 H 3MC HCIll110 E" 
(pHC. 5 a , Ta 6Jl . 2), a Ta K )f(C npn 124 11 16 0 ° C , naii neu -

HblC TlO Te l\IIlCp aTY PHOH 3a Bl1Cl1M OCT H lg S . 

Pan ee npn a HaJIH 3C n Bet>A c M = 2 . 3 x 1OS M CTO ­

)laMH T M A 11 LlMA 6 bIJlO yCTa HOBJl e HO On HO 3 H U' IC ­

13 bICOKO MOfl EKYJI51P HbIE CO E)J} U IE l fJ;I5I C ep J1H A TOM 54 NQ9 20 12 012 
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PHC. 5. Tcvneparypaue JarmCH MO CTH MOnYJUI ynpyrocru 
E ' ( ]), MO.QYJTSInoreps E " (2) H raareuc a yrna M exaHHLfe­

CKI-1X no r eps 19B (3),lI)ISI nJIeHOK fl B<I>A c M = 7.2 X 104 (a), 

n B<l>i\ C M = 8.5 x 104 nocne cPopMOlJaHH5I (6) II n o rton ­

HHTCJlbHOI1 CYW KII npu !05°e (B) . 

IH i C T npa 135°e [8]. Iloaanenue Jl Ry X p CJIa KC aU H­ 3~eCh d lg 

OHHhlX nep exono s B n JICH KC nB<f>A MOJK CT 6blTh CBB­ nOJIHMC 

3UH O C HaJIll'-HI CM I3 nOJ IHMe pHo~i MaTpH u e TIlopl1Te 

M H K p 0 0 6 Jl a CTe H C p a 3H bi M conepx an a cv BJIarH . )J.; I51 rnnpocr 
n OllTB Cp)f()l.CH H H usicxaaauuoro npC,llrr OJIOJKCHIHI H3 Flaps 
oopasua n B<f>A C M = 2.3 x lO' 6 bIJIa B3HTa <ppaK1U15! X23 uu-n 
n OJIH M Cp a C M = 8 .5 X 104, H3 CC uozmoro pacr uopa 
OTJI HTa lIJICHKa , 3a TCM 6bIJlH onpeneneuu TCl\IIlCpa ­

rne X I2,'ryput pC JIaKCaUHOI lHbIX nepexonos nocrre nony-re­
CT llH 5I CHHH IlJlCH KH H ec nOCJI CJ~Y IO IllC ro nporp euaaua (JIO­
( r 3 U HnOJIHHTCJIb H OH CYW K H) npu 105°e R TCYCH HC 12 '{ 
BO,lI,OH, ((pnc. 5 6 11 58) . <f>p aKUI1IO 1l0JIHMCpa Bbl1lCJI 5lJ111 CO­
B CMCCHr JIUCH O M CTOnl1KC [14]. 
'ICIlHC X 

BHn IlO, 'ITO 13 CcP0 p M OllaIl IlOH nneu xc lIa6JlIOJ~a ­
113 ' eTCH .D.Ba P CJI<IKCaI UI OHll bIX ncpexona I1pH 102 I{ 

pO.D.CTB139°e ( n o 113MCHCH HlO E" ), n p W I CM B bICOKOTe Mnc­
YKa3I>I B<par ypi I bd l nepc xozr H a6 JI IOJla c TCH TOJI I>KO B BI1.D.C n n e­
n e H c TBli-ra . B bI CoKoTc Mnep aTY PH bI M nepexou 6 JI1I30 K n o 3Ha­

' ICH l110 K Tg BblCOKO MOJI CK YJIHP HOro nM<f>A. nOCJle craaou, 
naer C)J.nOIlOJIHI1TCJIhHOti CYIliKH lIJICH KI1 H HTCHCI1BHOCTb 
MCCTH~IBbI COKOTCMnCpaTYPI roro nepcxona 3a M CT HO y nCJIH­

Y HJIaCb , a 3 H a 'lCH HC TCM ncp aTYphl HC3Ha'IHTCJlhHO H a I 
B03POCJlO LIO 143°C. J..1 l lTCHCI1BHOCTb Il H3 KOTCM n e­ cppaxro 
parypnoro IlCpCXO.D.U OCTaJIaCh npcxne a , a TCM llc pa­ npu 20 
rypa nepexona ynCJIH'II1JIa Cb C 102 JlO 126°C r3U (p 

(p ~I C . 58) . n OCT05IHCTBO nsrcoxoresrneparypuoro 1110J YI 
rrepexona H nonsnneu ue 3 HU' I CH H H r esrnep arypa TaM, DI 

nB<f>AHl13 KOTCM n c paTYp HorO nepexona !To eJIC zro non HU­

r en suo ti CYWKH lUI CliKH M O)KCT 6 hlTb 06bHCHCHO 20 = [5 
TeM , 'ITO 13 n JICHKC Il B<t>A CYIllCCTBYIOT M H K p 0 0 6 JIa­ LUHCC}I 

CTH C paam.or conepx ana ca anar n . B aMOPcPHblX 30­ I-I~IH Ma 

Ji lOJI0 3bH3X M O)KCT npl1CYTCTBOBaT b 6 0JI h W Ce KOJIH' I CCTBO 

OCTaTO'I H o r o pac TIlOp HTCJI5I, B PC3YJIbTaTC -rcro Hd­ cPJIeKCa 

pC<pJ1e K6 m o .na CTCH .nna H 60JICC TCM nCpUTYpl lblX n epexo n a 

Ilonoon as 3aKOHoMcp H OCT b xapaKTCpHa ,D,JUT n JICHOK 

Xl1T0 3aH a [ 15]. Ilonaraeu , ' 11'0 B nJlCH K C n B<f>A c 

M = 7.2 x 104 LIBa YKa3a H H bl X TCM n c p UTY p IlbI X nepe ­

x o n a 0 6 YCJIOBJICH hi npucy rcr nuexr B M3Tp u u e n p os ­

110 11cJI a 6 0 CBH3aH HOM aons r n av opqnu.rx 11 B bICOKO­

y n o p Sl.D.O'ICIIll b IX 30H ax nOJII1MCpa . 

)1JI SI KOJII1 'IeC TBCII IIO~1 OUCliKH COllM eCT I1J\,IOCTH 

r3U C Il B <f>A B TBC p .nOM COCTOSlIHIH , 3 Ta lOKC Cp OJI­

CTBa rrOJII1 MCp On C p a CT BOp HTCJI C f H CnOJIb30BaJIH 

MCT O.D. COp 6 UH l1 rrap os paCTBOp~lTCJIH. Ha OCHOBa­

11 11 11 a xcnepavetrr am.ruax 3H a ' l c H H i--'1 CTc n CIH f lIa6y­

Xa IlH5I n JICliOK 6 bUI H p aC C' I I1TaJ lhl 3 Ila ' l CIlIU I napa ­

MeTpa B33 H M OJlCHCT IHlSI n OJII1MCp- p a CT llOp H TCJIh XI 
H n OJIHMCp- n OJIl1Me p X23 ' B Cml'lI1Hhl XI p aC CY HTbl ­

BaJl I1 no y p a n n c m n o <f>JIOPU- Xarruuca [161 

In GI=In (Pt /~O ) = In(J - 4>2)+ 4>2+ XI4>; , (3) 

r .rr:c GI - a KT I1 BHOCTb p aCTBOpI1TCJIH , P I/ p?- OTHO Ct! ­

TCJl hllOC .D.a I3JIClI I1C n ap e s paCTBOp11TCJIH . Omrru 
n p OBO.D.HJUI n pu .naBJICHUU uacsuueu usrx n a pos p ac­

T BOp I1TCJI5I. 0 6 bCMHYlO ,llOJIIO 110 Jl H M Cp a B natiyxmev 
COCTOHHI1 H paCCYHT bIB,IJI H C nOMO LI ~bJO Ilbl pa)KCH I1B 

(4) 

BbICOKOMOJIEKYJI5IPHbIE COELlHHE IIH 5I Cepua A TOM 54 NQ 9 20 12 B 
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<ca U I1­

rs can ­
lTpH U C 

'1-1. LlrI51 

HIHI H 3 

laKl UH I 

cr nopa 
.lllc p a ­

OJlY<IC­

HI (A O ­

:e 12 <I 

JlI1 co­

imona­
102 11 

rev ue­
ie n JIC­

I0 3Ha­

O OCJIC 

flHOCT b 

yUCJIH­

re JIb H O 

reu ne ­
«ncpa­
126° C 

vpnoro 
oar yp t.r 
IOJIH H ­

lC l/CIIO 

00 6JIa­

lbl X 30 ­

QeCT 130 

:ro u a ­
iexon a. 
Ul eHOK 

BC1>A c 
: n ep c­

npo-i ­
.ICOKO­

IMOCTH 

: cpo ,U­

lO BaJU1 

cno na ­
l/a6y­

n a p a­

'M b X l 

:tH lTb l ­

(3) 

iH OCI1 ­


) n b l 'l' 1>1
 

)B p a c ­


YXlUCM 

(eH IH I 

3neCb d, - nJl OTHOCT b p a CT n OpI1TeJ151, d2 - n JIOT IlOCT b 

nOJIH MCp U, W - KOJI I1<Ie CTBO COp 6l1pOB£1H H oro pac­

TBOp HTeJIH (r/r). n JIOTI-IOCTb 0 6 p a 31-l0B o rtpenennmr 
m npOCTUTl1'fe CKI1M B3 BCW l1Ilatm CM H rerrrane. 

Ilapaver p B3£1l1 fOllCi1cTIlI151 nOJ1l1M e p - n OJ1lI M Cp 

123 Bb l H l CJISlJ1l1 n o coor a o ure n mo Ilarrcpcoua [17] ' 

X2 3 = (XI2<fla + X 13<flb -XI(23») /<fl a<fl b (5) 
ril e X12, Xu , X2J - 3 H a QCH I151 nap £1M CTp OB B3a I1MOA c i1:­

CTBI151 <)JIOpH-XarntHC£1 rrOJI H MCp -p£1CTB Op HTCJIb 

([3 U 11 n B<t>A C BOAO H) 11 cxrecen r3U- n B<DA C 

flon o ll , <Po 11 <Pb - 0 6bcM H bl e lloJI I1 K£1)l([f,o ro nOJIHMe p a 

nCMeCI1. B crry-rae COllM CCT I1M OCT I1 IIOJII1M CPO B 3 H £1 ­

yeH l1cX2J < 0 [18J. 
jib T£16JI. 3 Lm llHo, <ITO TCP M o .u l1 l l a M W ICCK o e 

CpO,ll,CT BO f3U C BOA OH rry-rure, "IC l\l n BC1>A, ua -rro 
YKa3bwa CT cpaua e mre BeJ I W IH.H napa srerp a B3a H MO­

il eHCTLHUl n OJIH M Cp -paCT BOp HTCJIb X l ' 06JIaCT b CO­

crasou, B KOTOpbl X 1l0 JH I Mep bl COBMC CT I1M bl, couna­
naer C .ua HH bI M H T MA 11 ,l], M A , T.C. nOJIH MCpbI COH ­

MeCTl1Mbl npn COllCP)KUHl111 n B<t>A 110 50%. 
H a PI1 C. 6 lIpCllCT£1BJIe Hbf p CHTreHOBCK l1e LlI1­

<jJpaKTOr paM M bl n OJI Yl l eBHhlX n JICH OK . Pe rpnexcu 
npn 29 = 7.5 °- 8.0° 11 21. 5° na LlI1<I>p aKTo rpa M Mc 

[ 3U (puc. 6, Kp l1 13a51 I) OTHOC51TC51 K l1n OCKOCTHM 

[110) 11 [0201, 11 I1X n OJIO)KCH I1C 6J l 113KO K p C3YJ1l; ra ­

TaM, nOJIY'lCHHhl M LlPyr l1MH UBTOp a M I1 13J. Ll.JIH 

nB<1>A u atiruona tor cs xapaxrepn sre pe¢ JIe K CbL n pu 
28 = 15.0° - 17.0° H 25.0° ( pHC. 6, K p l1 Ba H 6) OTIIOC}I ­

LUueCH K ITJIOCKO CT51 M 1110111 [0201 [8J. Ilpa nnene­
HUH M aJl bl X Llo6a BOK n B<l>A B MaTp l1 U Y 3qm p a I-leJI­

monoau p C3 K O YM e H b llIaCTCH HHTe HCI1B HOCT h pe­
dinexca 110 (29 7.5°- 8.0°) OT HO Cl1TCJl b H O 

perpnexca 020, QTO YKa3 h IB aeT ira YXYLlUI e lIHC yKJ1 3L! ­

I 

Tafinaua 3. K OJI ll'l eCTBO COp 6 HpoB3I lI loH DO,UbI W n JIe HKa ­


M il f 3 L..(- nB<1>A 11 3H a' ICH I1.SI rrapasrer pou B33 11 MOJleMCl1U1Sl
 

nomrv ep-spacreopurem, Xl II IIOJIlI MCp - DOJII1MCp X23 

COJICp )l(aHl1e 

nB<1>A , Mac . % W, fi r Xl X2J 

0 2.206 0.599 -

1 2.154 0.603 - 0.35 

10 1.67 1 0.630 -0.28 

30 1.6 18 0.636 - 0.10 

50 1.518 0.644 - 0.07 

70 1.741 0.628 0.04 

90 1.965 0.616 0.36 

100 1.556 0.6 54 -

K I1 MaKpOMOJl e Ky JI n llJlOCKO CT I1 I 10, n puaonsnuec K 

n OBbl W CHHlO LlC(PCKTH OCT I1 KpHCTaJl JIHTOB ( UbICOKO­

ynopano-reu n u x 30B) r3U. Ilonotiaan 3aKOHOMCp­

H OCT b I1M CCT M eCTO n pn BBC.uCH HH Hc 6 0JI h llIH X K OJIH ­

<reCTB 3<lm p a UCJIJ1IOJI0 3 bl B MaTp l1UY nB<t>A (cym e­
CTBeHH o e YMe H bUJ e H I1C 11IlTe J-lCl1 I:HIOCTI1 pedinexca 
npu 29 = 15.0°) . B KOM110 3l1UI10 I-lH bIX ITJICH KaX npo ­
I1CXOLlI1T HaJIO)KeI-l HC pC<!:>JIe K COB OLlHOro nOJIHMepa 

a a pedmexcsr n p yro r o, TOJIhKO B IlJICH K£1X C COLlCp )Ka ­

Hl1eM n BC1>A 6 0 JIh rnC 50 % nO}lBJUl IOTCH p C<!:>JICKCb l , 

xapax rcpnsre NUl 110J1l1aMHLla. HOBble crpyxrypsi B 

nJIeHKaX He 06P U3 YIOT C51 . 

n p l1 ¢Op M HpOBa H H H H OBOH csre uraa uoii CTp y K­

TYPbl I1JII1 BKJ11O' re ll l111 M a K p OM OJICKyJI BBOLlH Mo r o 

n OJIH M Cpa B KPHCTaJIJIHQ e CKYIO crpyxrypy OCHOBHO­

ro n OJIl1M e p a ( n OJIH MCpa , n p C0 6 JI3L!a101l-lCr O n o Mac ­

6 

5 

4 

3 

2 

--------- - - J 

I
 
110 

o 10 20 30 40 
28, rpan 

PIIC. 6. Pexr rex ona tppaxr orpawa sr D JTeHOK r3 IJ, (1), CMecen l'3u-nUcI>A (2- 5) 11n BcI>A (6) . rnBcI>A] = I (2) , 10 (3), 50 (4)(4) H 90 Mac . % (5) . 
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1416 IJOl.J EK M np.	 BMCOKOM 

ce H 0 6 1.eM Y B CM CCH ) JJ.OJDKHb l I13MelUlTbCSl paaueps: 
KpHCT 1H'l eC KOH 51'IeH K H . Han pa xrep, .uOJl)KH O 06 ­

p a30Ba T hCH c o en a n enae II KJ1IO<l ' H I1Sl [191, x o r o p o e 

He Ha6 JlIOJ.J:aCTC51 na P CH TrCIlOJ(HcPp aKTorpaMMax. 

M O)f(1I0 1I0JIaraTh, ' ITO, K a K B C ty -tae M Cn Ul IlCJIJIlO ­

JI0 3bI C n B<DA [81 H K a p 6 0 K c I I M CT HlI u eJIJII OJI0 3bI C 

n B<l>A [ 13J, B 06JIaCTI1 COCT a BO B , B KOTOpbIX r s LJ. 
COII M e CHI M a H_ 11 <l a CTW H I O COBMC CTH M a C n B<DA, 

1l0HIlJISlIOTC51 csreura n mae axioprbuste CTPYKTYp H b le 

o 6 p a 30 Ba H H Sl. 

T a K IIM o 6 pa30M, B PC 3YJI bT aTe I1CCJlc..uOBa HlU I 

p COJIOrH LJeCKHX cnoiicrn BO.u1 bl X paCTBopOB CMeCCH 

r3LJ. C nB<DA yCTa HOBJICHO, <ITO B p a36aBJICH H biX 

pacr sopax I1M e CT MCCT O OT pHuaT CJIbHOe OT KJI OI ICI-IHC 

BSl3 KOCT H 01' a)l) I I1T l1llll b lX BCJIH'IHH , 0 6 y CJIOBJIeH H OC 

U' l MeHelll1e M K OH cPo p M a U,H11 MaKpOMOJIC K y JI znsyx 

nOJIHM CpOll IlCJle.uCT Bl1e H X n JIOXOH COBM eCTH M OCT H . 

B KOH!i eIITp YlpOBaHHblX pacrnop ax Ha6JI1o .ua CT CSl 

110 10)f(HTeJIsa oe OTKJ10Ile IlI1C BSl3K OCT H 11 3 H a yelUl i1 
TCI IJIOT bl a KT HllaUI1 H IlH3KorO Te'-l CH H 51 Ea 0 a..u.LJ:11 ­

H IBH b l X llCJI I1'U1H , yxa asn saio uiee ua 11 3M CH CIHl e 

n p OCT p m ICTBC H IIOt'1 CI1CTC l\1h i IlO..uOPO.uH bI X csasen , 
CYlllCCT BY IOiliCH B p a c r n o p ax , 11 yeen a -i e n a e n p o x ­

HOCT I1 cr pyxrypsi x ouneur pnpouan uu x pacruopoa . 

nOJI YLJ eHbI KOMn03H U HOHH bI e llJIe H K H u a OC HOBe 

r 3LJ. C .u0 6a BKa l\H1 n B<DA 11 l13 YlJe H hI I1X cPl13 I1KO­

M CXa H I1LJCCK l1e CBo HCT lla . Bnene nne II M aTpHUy r3LJ. 
zto 10% n B<DA lie n p n n o n a r K 3aMCT HOMY H 3 e n e ­

H HI n p OlJHOCT Hbl X x a p a KTCp llCT I1K . Il pn 6 0 JIbWe M 

concpxaua a n B<DA y x yzuuaiorcn n pO'lHOCTH bIe xa­

PalCI'CP HCTI1 K I1 n JICH O K . nOJIHMCpbl COBMeCTlIMbl B 

TIl p .uO M COCTOHlIllH rr p n conepxauuu n B<l>A no 

50%. 

Il pn II llC,HCH Hll oziuoro 1I0JI H Mep a II MaTpH U Y npy ­
r o ro H3M e H SlCTC51 n p o uccc K P I1CT aJIJ1I13a U IHI MUKpO­

M O re x y I f IOJII1 M e p a, npeofin anaro uie ro 110 xracce II 

KOMll0 3 I1T e , 11 YUCJI W I I1Ba eT C51 .ue cPCKTIlOCT h x p u ­

CTaJIJIl1' I CCKOt'I crpyxrypi-r. B 06JIaCTH COCTa BO B, B 

K OTOpbl X r3 LJ. COfiMCCTI1Ma l \Jl ll <JaCTlF lII O COBM C­

CT I1M a C nB<I>A, 1I0 H llJ151 1OTC H CMeIlla H HbIC asropdi ­
Jl h lC cr pyxrypuue 0 6pa30 1laHl1H. 
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