
;9~s~2 

.!/3-I 1/ / <F.J 

H.~.ropcK~~, ffi.M.0cTaHeB~4 

06PAmEHHWE M~UEflflW 
B C~CTEME AOT-6EH30fl-B04A; 
~CCflEAOBAH~H 

O o b e Jl M H e H H bl M 
MHCTMTYT 
HJlB p Hbl X 

MCCnBJlOBHHMM 

JlYDH8 

P14-89-522 

3"itt rr 

MAflOYrnoBWM PACCEHH~EM HE~TPOHOB 

HanpaBneHo: Ha 1) III EBpone~cKy~ KOH$epeH4~~ 
no Konno~AHblM ~ MeH<$a3HblM HayKaM, 6a3enb ,WBe~4ap~S!, 
Ha 2) XII EBpone~cKy~ Kp~cTannorpa$w-1ecKy~ KOH$epeH4~~-, 
MocKBa. 3) B >1<ypHan 11 Berichte Bunsengesellschaft fUr 
Physikalische Chemie" 

.1989 



BBeneime 

06~eHHHe MKU~ - arperaTR TIOBSJOCHOCTHo-aKTHBHHX B9~9CTB B 

opraHKq9CKOM pacTBOpHT9n9 - B ITOC~e~e ro~ CTaRR 0~ HS BHT9HCBB

HO HS~aeMHX 06~9KTOB C nOMOmbiD 60RbmOrO qacna MaKpoCKO~CKHX H 

no.rryMJ<ItpocKO!lll'l:ecKI!X MeTOJ10B /I • 21. Cpe)\1! rroCJie.l111l<X oco6o BH,Jte.JIIieTca 

M9TO.l1 MaHOyr~OBOrO paCCeRHRH HSfiTpoaOB / 3 •4/, OTXOqHT9~0fi ~epTOfi 
KOTOporo Ranff9TCH B03MomHOCTD ~9KTHBHOrO rrpHMeHeHHH HSOTOTIHOro sa

MemeHHH OT~errDHHX KOMnOH9HTOB B Tpo~o~ CHCT9M9 OpraHKq9CKHA paCTBQ

pHT9JIIriTOB9pXH.OCTHO a.KTRBHOe Bem9CTB0-BO,n8.. 9KcnepBMeHTI:l, BHIIOJIHJIB

mH9CR ~OM rpynrr, B OCHOBHOM HCIT0~30BanH H30TODH09 SaMemeHHe B 

paCTBOpiiTM9 (T.e. HCTI0Jrb30Bax.Ct. CM9CI! TipoTOHI!poBamiOrO II .l19fiT9pll

poB8HHOro ()I) .l19K8.Ha B paaH!lX npollO:IIlJ!liX) , ~0 TI03BOJIWIO J10CTIII'HY.Tt. 

aHa.nTe~oro nporpecca B noHIIM3HIIJI np~~poJ1!1 aTI!X Ml!!tpoarperaTOB "/5/. 
ilMt.ID .l18HHOrO IICCJ!9.l10BaHIIO 6~0 paCmHpeHI!e CTIIICKa 11Cll0Jrb3Y.9MHX paCT

BOpHTe~ea, ~0 B CBOID O~epe~ IT03BOnH9T BHHBHTD SaBRCHMOCTD CB02CTB 

06pellteHH!lX MKUSM OT npnpo.l111 paCTB0pi!T9JIIi. 

AOT (HaTp~~eBaR co.m, I,4-6Hc-(2-a~eKcax)-2-cy~oc~oBofi 

KI!C~OTH) XOpomO pacTBOpi!M3 BO MHOri!X H9llOJIIipHHX paCTBOpi!Te.JIIiX. Kpi!TH

qecKaH KOHU9HT~ MKUSMOo6paaOBaHHH (K.K.M.) .l1JIIi AOT B 6eHao~e no 

.l1aHHHM Jl'I!'!HilX M9TO.l10B ~eJ<IIT B OMaCTH (0, 5 + 3) •I0-6 MOJrb/c..iJ (CM., 

Hanp., /4/). MI!KpoCKO!lll'l:9CKI!9 X3paKT9pi!CTl!KII 3TOJ! Cl!CTSMH, HaCKOJrbKO 

HaM RSB9CTHO, Hayqa.KITCH BIT9pBb19. 

MaTe~ a MSTOXH 

Euxo IICIIOJrb30Ba.Hli AOT @l!pm SE!li'A, rel!.l1Mt.6epr, .ncTUl! .l1JIIi IIC

CJ!9.l10B3Blll!, .0-6eHao~ Iipoii3BO.l1CTBa Ulll1PII <lf I ) , Jlellml!!r, ( co,l1epii3HIIe 

.l19~T9pl!ff 99,I±o,I aT.%), H-69H30~ MapKa ocq II nzo ~llp.<R "MaoTon", 

MOCKB3 (99,8% ,U). KOHTISHT~ AlJT BO BC9X OllUTax COCT3~ 

64,5·10-6 MoJrb/c..iJ, ~o no Kpal!.l1el! Mepe B 20 paa npeaumano K.K.M. 

PaCTBOpH rOTOBRnHCD CM9illeHK9M HCXO~ KOMITOH9HTOB, roMOreHBSRPQBa

JillCD BCTpfDOmaHH9M Bpy-qHYlO, H BH.IJ;9pu:Ba.JIRCL nepe.n; Ha-qaJIOM HSM9pemtli 

He M9H99 12 ~COB. 

MaMepeHR& MaHOyr~OBOrO paCCaRHl!R H9J!TJOHOB TipoBOJ1RXHCt. Ha Bp9MH

-npMGTHOM Cll9KTpoM9Tpe "MYPH" B jly6He /G/. PaCTBOpH llOMel!laJll!Ct. B 

KIDBeTR 11a onTmecxoro KBa]:lla c no~eaHoll T~ol! I ""· TeMTiepaTYp9 

06pa3ll0B BO Bp9MH C'LGMOK 6= OKO~O 2fY C. IIOTOK T9MOBIIX HSJITpoHOB 

Ha 06paane COCT~ 1,3 I07•CM-Z•C9K-I, J111311330H'J: (~=4"iT/,t•S(,.6/2), 
.l10CTYTIUHll llpll OJ1HOn C'LGMKe, COCT~ 0,01 - 0,5 X-I. llaMepeHIIR ~O!!a 
rrpoHSBQ~CD B T9X ~ yCHOBBHX, C HCITOHD30BaHH9M qHCTOrO paCTBOpK-
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TanH B Ra~SCTBS WoHOBOrO o6pasna. 0co6SHHOCT:OID HCllO~b3YSMOrO CTISKT
poM9Tpa JIBJIHeTCH HB.1Dftme BHYTpeHHero cT~PTHoro pa.cceimaTSJlll 
(M9T~8CKOrO BaH~), C TIOMOm:oro KOTOporo BO BpeMH OCHOBHOfi c~eM
KI! peryJilillHO np<lH3BOJ11!TCI! a6COJllOTHM KaJLll6]lOBKa C8'!811Hf! peCC9RIII!.f! C 
CHCTBMaTHqecxo~ norpelliHOCTDID He 6o~ee IO%. 

B xa:qecTBe WlJilOCTpanim, Ha pHc. I, 2, 3 npHBe;n;eirn saBHCIDJIOCTR 
)J;i$pepeiii1Ha.JLbi!Oro ce'!elll!.f! MaJioyrJioBoro pecc9i!Hli.'! J'Z I J.D. OT KB~peTa 
=n; BeKTOpe pecc9i!Hli.'! <j. 2• B npe.KTHKe ncCJie,llOB3Bl!~ 

-050~---------------, 

• " ' 

-100 •• 

~ -1.50 

< 

-2.00 

-2.50 

-3.00 ~-=--c;=--~:--cO:;:-_:>,.'""~ 0 100 200 300 400 500 
104q 2 !l.-2) 

f'llc .I. 

-\80 

-2.30 

2 

~oyr~oBoro paccBffHHH HaH6o
~ee y,n:o6HHM HBna8TCH HCllanb-

30BaHne ce~eHRH, OTHBCSHHOrO 
K e~e o6~8Ma pacceHBaTe
JJJ'l, 'ITO Ollpe,ll9JJJ'l6T pe3r,18p

HOCT:b JI: I J.D. • pe3HYJO OM-I 

3aBncnMOCTl! Ha pnc. I-3 ~ 

B TaK Ha$HBa9MOM llpe.IJ;CT~e

lillil I'mroe, KOTopoe RB.JlffeTCH 
XO]lOllll!>.l llj)l!MmK6Hl!6M ,IWi Ollli

CaHHH paCCBffHRH OT MOHO~C
ll8]lOBHX H80.IlHO]lO.IlHOCT6H B 

.IJ;OCTaToqao paa6aBReHHHX paCT
BOpex • KaJt Bll.IlHO ll3 j)l!CyHKOB 

I + 3, H3yqeHHHe CHCTSMH o6-
Jia,mlJJT xopomo BHpaJJteHHofi o6-
nacT:oiD TEBbe, ~TO nosBo~o 
Ha.rt8JmO Orrp8,ll9JIHT:O KaR 

( dZ:IJ.D.)f'j.= 0, TaK ll ]l8.1tl!YCH 

l!HOJlliD! odpemeHHHX MIII.IOJIJI II}. 
EHJm Hsyqeim Sa.BliCHMOCTH 
3TBX BanH~ OT KOHTpaCTa 
paCTBOpHT8Jlll (COCTaBa CM9CH 
C6f\; I! C6RsJ ,IWi 3-X CO,llep

xaHllfi BO.Ilhl B CllCT6M6 (X = 0 
";}= 0,36; lt= 4,3 11lf=0,36; 
)( = 8,6 11 lf= 0,36, r.Ile x = 
=[4zO]I[AOT], ~=[H20]I[AOU ). 
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PRe. 7. 3aE>ICI!MOcTb J4 oT 
06~THOrO KOH~paCTa 
(-I/( ]'-9• ) Mil AOT 
B cMecax H 1< .lJ 6eHso-
JIOB (IIOCTp09IDI8 
illTYJMI!!Ha). 

AHa..1m3 aKcnepiDAeHTarr;wnpc 1I8HHHX 11 peay..J:lliTaTH 

g)~ llnQT~OQT£ MHU~· 

Ce~eHHe MaJioyrJioBoro pacCBHHHR HefiTpoHOB e~~efi o6~6Ma pas-
6a.B.neHHoro paCTBOpa., COCTOHI!.!BrO H3 pa.CTB0pl!T9.IDI H l'l llOrPYJKBHHbiX B 
H6M O,ItHHa.KOBllX 1!8.CTMll, M8TCFI Bl:lpa.JK9Im8M: 

tiE/J.52. = n.r f'- r.f· V~ F'r~; (I) 
r.n;e § H .J..s - Cpe,ItHH8 IIJIOTHOCTM KOrepeHTHHX a.MII.7mTY.JJ: pacce.fiHHI'I "tffiC
Tilll!l 1< pacTBo:p>ITeJIJI cooTBeTcTBeHHo, V- od:beM 'la.CTilll!l, F ( 'V) -
- wo~axTop ~CTilll!l, HOpM>IpOBBHHHH TaKHM o6pasoM, qTo6H F~)= I. 

l13 ypaBH9llllll (I) CJI9JIY9T, qTQ ( ,/z: f/Sl.)I/Z, 8RCTpaiTOJ!IIpQBaHH09 
R <jr = 0, - cyn JII!HeliHM ~ J., , a TO'lKa ee rrepece'<eHM c 
OCbiD a6CUHCC ll03BO.IDI8T OIIpe,Il;eJIHTb cpe,n;aroro IIJIOTHOCTb aMUJIHTY.D: pac
C9HHKH B MHUenJI8 j' • 3Ta B~a 0~8B~UM o6pa30M CBff38Ha C 
xapa.KT8J?HCTIDta.Ml1 KOMIIOH9HTOB, 06pa3YJOOUIX rvrn:ueJIJiy: 

ji = (Aor+X•/I,IJ o +- 'd-· t#,O (< 

"Aor ""X· z:D,o .,. :J · "H. o - -.'; 
(2) 

r;I(e g AOT• g 1lzO, ( HzO - RorepeHTHHe aMllJIIIT)'.IJ;I> paccemma cooTBeT

CTBynili!X MOJISeyJI; ,YAOT• ..J--~0 >I ~ Hz0 - od:beMH, 3aH>IMa9MH9 8THM>I 
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MOJISeyJiaMH, a CnMBOJia.Mll ~~ H ~ OC03HS."ti9Hl:l CJ7MMH COOTBSTCTBYRIIU!X 
BeJIH'I:lliH. HM:eJI axcneplrMeHTa..JThHO Haltn:eHHHe F H plC-q9THHa aHa-qemm 
gr M1l MO>t6M Ha!ITJ< ~ )l;JIH ltali\!IOI! nape HCliOJI:b30BilJlnll!Xca: .)( H )f , 

,lJ.mi 3-X HSY"BHIIHX Ceplll! paCTBOjlOB C0.119p!<BHH6 JIOI'KOJI BO,ll;li ( 1f ) rrpJI[
HHMaXOCD paBHHM 0,36 (o~eHKa, no~eHHaa za ecTeCTBeHHoro co~epza
HRH H20 B OeHSOJie /7/), 

CBO.lllta Hall.l19HHHX rrpJ1[ llOMOil!H IIapaM9TIJH8BI1ID< (J:t: j,/SJ. )I/2 = 
=-t.~·<.l'.-.P ) sHaqeHHI! I II Blrn!CJIBHIIHX c liOMOliU>Bl ypaBIISHRH (2) oo .. e
MOB ..9t • liiJHB9.119Ha B Ta6J!Hrre I. Hall.llelllllll! HaMil oO..eM AOT B n cyxol!" 
(:J = 0,36, .x = O) MI!I1BJIJie, paeHHI! 667 R3• oqeH:e. 6JIHsoK K oo..e~, 
Orrp6.116J!OHHOMY 1<3 MaCCOBOl! l!JIOTHOCTH KpHCTaJIJIH'l9CKOl! AOT (649 R = 
d = I,I378 r/mi3), xopomo corJiacyeTca: c ~ oo"'eMOM, Hall.llBH
HHM rryTeM llsMepeHRH mccoBol! llJ!o~ocTII pacTBopa (657:!:3 RS = AOT B 
c6%) • HO saMe THo rrpeBmnaeT 6I2 x3 • liOJ!Y"9W = AOT B .119KaHe 
MaJIOyrJIOBHM paCCeRHReM Hel!TpoHOB B pa00T6 4 , 

Tad.n:Hrrs:l I • 

CBO.lllta xapaxTepacTHK MIII19J!JI B CIICT9M9 JV•(A0T+~·b20+J•H20)+6eHsOJI, 
XapaxTepl!cTI!Ka c 0 

x=O; :t-=0,36 x=8,6; t=0,36 

(, I -I2 CJMM8. a.MII.1lliTy',IJ:, t' 0 CM 4,I36 I2,29 20,57 
C~.Illlff.F.[ IJJIOTHOCT:D, ! ' 
Io10 cM-2 o,62±o,n I,I4±o,n I,ss±o,os 
oo .. eM Ha MoJieKYJIY AOT, 

-8: ~3 667±riS ro7s±roo III2±48 r• o 
llpapocT oO..er.a, A 3, ,.) 
a) no cp. c "cyxoi" rvrRUSJIJiott 4ZI±roo 455±41 
6 ) c pe.llHIIll, na I .tJ zO 8o±2I 5I±s 

Arper8J1l!OHH06 'li!CJIO }(, n±4 9±z 22±r 
J4 - TIOCJIS KOpp9KI]JHI Ha 

KOH9~ K08J16HT~ I4±s I3,5±s 33,6±r ,5 
P811KYC IIH6pt11111 Roo, ~ II ,s±0,3 I4,s±0,6 I6,3±r,2 
IlapaMeTp o~. , ro-5 0 -5,5±2,7 -9,s±6 -s3±ro 
OO..eM Y= )( •. .Jt , ro3 A 3 9,3 I4,5 37,4 
OO .. eM O.llHOJlO.llHOr~ mapa C 
paBHHM R.. • 103 3 I4,8 29,2 39,0 

li) ,ll.mi0HaxOJlllleHRH rrpapocTa oO..er.a ncrrOJI:bsOBarro Cpe.llHee #-AOT = 657 X± 
±s A, orrpe.lleJIBHHoe nsMepeHHeM llJ!oTHocTH pacTBopoB AOT B C6fls n c6n6• 
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ITorpemHOcTH, npHBO~e B Ta6~. I, HalneHR Hs aa~eMoro 
pas6:poca axcnepHMBHTaJIDHHX TOl!BK H, npHMepHo, B IO pas rrpeBI:llilaiOT 

omr.naeme, RCXO,Il;f.l H3 CTaTHCTHIDI OTC't!EiTOB • IlplMI1HH 3TOii ,Il;OIIOJllillTBJI:b

HOtt HBCTa6KnDHOCTn ~HHX HaM ITOKa H8R3B9CTHH. 

C ~06SBHBHKBM B CHCTBMY TRXSllOi BO~ rrp0HCXO~T ,I(p81BTR~8CK08 

YBB~eHHe o61,8Ma z9t • Bo BcmtOM c.nyqae, npnpocT STOH Be.JmtOOibl c~e-
CTBBHHO npeBHIIJa.BT mm.n;aewli, ,RcXO.IJ;f.l: Rs ~0 = 30 R3 • IIocxoJI:&I<y ~ 
rrpoTIOpUKORaXBH CJMMapHOMY o6~9MY MHUB~, MH HB MO~BM O~OSHa~O co

OTH8CTH B8C~ rrpHpOCT o6~eMa C OC060 p.xnofi CTilfRTYPQfi BO~oro ~. 

BIIOJIH9 BOSMomiO, "tlTO HBKOTOpa.a era lffiCTh npHXO,lJ;liTCJI Ha paspHXJI8:IDI8 

yrJIBBO,Il;Opo,:n;HO~ lJB.CTH Mml;eJIJIH., IIpiDIEiM COOTB8TCTBynqH8 "nyCTOTH11 ,IJ;OJDKHbl 

OCT8BaTDCH HB,Il;OC~ ~ paCTBOpRTanH. C ~~0~ CT0p0HH, H36HTO'l!

EHft H~ 8,6·30 = 258 ~3 o6~eM ~ocTHraeT I90 X ¥-"H 28% oT o6~eMa 
cyxofi AOT, ~TO no KpafiHefi Mepe B 3 paaa npeBHIDaeT H3B8CTH~e BapnaqoH 

IL110THOCTH ynaltOBIW yrJI8BO,Il;Op0.l(OB. llila'l!S rOBOp!I, 8CTI:. H8KOTOIJH8 OCHO

BBHRff TIOJiai'aT:&, 'I!TO 06BO.IlH9IDl08 H,llpo MKI.l;eJJJIH 06.Jla.I$.8T M8H99 IIJIOTHQj.j: 

CTP,YRTYpoa, ~eM STO C~9~9T H8 06H~on UROTHOCTH KOMITOH9HTOB. naHb
H9~ nporpecc B STOM BOrrpoCe B08M~9H C ITpHM9H9HH8M ~eiiTSpHpOBaHHO~ 

AOT. 

Jl).._ Ar'Jlel:SW'QH!!O.Il_ ].I!.!).J!Q. 

06p3111Ei>!IIM MID18JJJia - CYT~ arperaT, COCTOJI!Ullll H3 ./{ MOJI8KYJJ IlAB 

II fi1li!XO.IlilllliiXCH Ha H1!X jJ. (X + ~ ) MOJJ8IcyJJ BO~. BocnoJJ~30BaBIIliiC~ 0~8-
B~ COOTHOill9llliHMII n.N = CAOT II y =]I/. -t, ~ H3 ypa:BII8HW! (I) 
(npR ,. = 0) H c ITOMO!lU>IO napaM8TpH3aqoR (.l"t;jdSI.)J/2 = QJ~• &{ no.ny-

'q8,8M COOTHOID9Illi9: 

(3) 

r~e Jle.. - 11mu:r;HM09 11 arperauHOHH09 ll11CJIO IIpH HCITOJTh8Y9M01i KOHD;9HTpa

IUiH pa.CTBOpa. HaJitn;SHH.l:19 TaruiM 06p8.80M 3Ha'IJ9HIDI ~ ITpHB9.IJ;9HH B Ta6JI. 

I. Yli9T BJmJniRil aa aTH saal!eHIDr xoaetruo:M: KOHD:BHTpa.wiH pacTBopa, 

TipHBO.IJ;f.[UISil: K miT9plJ9p9HUID1 BOJJH, paCCSJIHH.l:lX pa3.1.!H'tiHID..m MHU8JIJI8MH, 

HBHHSTCff .IJ;OCTaTO~O C~OEHHM, T.K. Tpe6yeT 8HaHRff xapaxT9pHCTHR MeE

MH!18JJJiilpH!lX B3aHMO~ellcTBID! B pacTBOpe. B nepHOM npH6JmJ!teHHH Mil 

3THX B3aHMO~eiicTBHa. MOEHO HCITO~D80BaTb MO.IJ;9~b paCTBOpa TB8p~ mapo~ 

KOTO]l3H 11]9~CKa~Ba8T BTOpofi BHpHaJI~ K03ijxj)lJTIII8HT B = 8 ( CM. , 

Hanp. , / 8 /). l!CnpaBJJ81111H8 B paMKaX 9TOfi M0~8Jm arperam<OIIIIH8 ~CJJa 
lJo Ta.Kl£9 npm39.IJ;9HH B Ta6Jmu;e 1. CJ:re;rryeT, O.IJl{aKO, IDv'l9Tb BBlUJY. "t!TO 

B HSKOTOpHX CHCT9MaX Hadnm.IJ;&HHCb 3aM9THO M9HbmH9 3~~9HHH B /2/, 
IT03TOMY HCITpaJ3JI8HHH8 3Ha1!9HIDI No CKOpee c~e.n;yeT pa.CCMa.TpRBaTb Ka.K 

B9p:x:Em:e OIJ;9mai arp9ra.JlHOHHOrO l{HCJia • 
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Od:paiUSHHHe Mlfi19JLliH JIBJII!KlTC!i 'IaCTID.12M>I C HSO.IU!Opo,llllliM pacn:pe.!(9-
JI8HHBM IlJIOTHOCTJii ROre:peHTHOll aMIIJiltl'cy.n;I:l pa.CCeHHrul J ( ;t), IIpRtr€M B 
MCCJIB~OBaHHUX Hfmlli cny~aRX STa UROTHOCTb 60JIDlli8 B Rnpe MHqanRH, ~eM 
Ha yrJieBo.n;opo.mm:tl: neJlliWepl1ll:. B cJIB.D;CTDHH aToro, Ha6JIJD,Z~;aeMJ.:di KBa,rtpa.T 
paJU'!yCa IDI€pUIDI R2a- , OITpe,l:teJIF.t:BMNli KaK 

R; ~ J (.JC">-J·)· -z.'.dV jf ( gri:)-J.}iV (4) 
3a.BHCHT OT IIJIOTHOCTH pacTBOPHTBJIR .:Ps • Han'CiOJiee o6utee OJ:mca.IDie :noii 
3aBHCIDJIOCT11, I1piDi8AJ19mlUBB liiTypll'laHHY / 9/, HMBBT BH,ll;:-

r.r~e 

~ = fi'~ + oJ..j(§-.Ys)- (?>Vr..f"-f•) 2 

§ =fy(<t)df'jy ; 

(5) 

R2.oo - Ta.K HammaeMIDt pawc HHBJWiH ({JOIJM!:l 'l!a.CTHI.lH, n~el\lll:di sKCT
panQJili!1HeM K decKOH9'!HO"')' KOHTpaCTY (.f-Js )-I = 0; napaMeTIJ!' c/.. 11 f> 
3a.BHC!<T OT XapanTepa pacn:pe.!(GJI9HH!i j ( <: ) B 'IaCTID.19, .!f.m< 'IaCTID.1 C 
IJ;BHTIJOM CllMMBTpiDI:, liTO, ITQ-Bli,II;HMOMY, CIIpa.BB.ItJilffiO .IJ)Ifi 06paJllBHHHX MR
UeJIJI, {3 = 0, i\HaJIJI3 Jillll9li!!OJi Sa.BHCIIMOCTII R'~ OT OdpaTHOJI BGJ!I!'II!HII 
KOHTJl'lCTa (§" -_y, )-I ll03BOJIIIJ! HaiiTH 3Ha'i9HID! R'.oo II o/. (CM, Ta<\rrmzy I). 
0TpHUaTenbHHM 8HatreHn~M 6espa3MBPHOrO rrapaMBTpa ~ COOTBBTCTBYBT 
qacTHUa C 60.7199 B¥COK0~ HB~TpoHHOfi IlJIOTHOCTDD UBHTpanbHOM ~CTH, trTO 
cor~cyeTCH Ka.K C npe.D;CT~BHHRMH 0 CTp,yKT,YpHOH opraHK3anHH cyxoH 
MHn9JLliH (JU~po BKJJIO'IaeT, np!!Mepeo, I4 rpynn- So,K ... ), TaR" c CYlll9CT
BilllaHH9M BOJi;Horo JU\pa (.!(0 300 MOJI9eyJI .P.;{J II OKOJIO 30 CYJI$THHX rpyrml 
BMecTe c TeM, H~eHHHS ps.n;nycH HHepn;IDII Wop&~ R~ mmo YJta,3HBa.IOT Ha 
HSKOTOpyro HSKOMTIBKTHOCT:b CTp09llli.fi MHIJ;eJIJn:l. HSKOMIIB.KTHOCT:b 0C06eiDIO 
RPKO Tip0RBnff9TCH np.H ~06~eHHn ManOrO KO~~SCTBa BO~ (X= 4,3), 
KOr~ 06~9M O.IJ;HO}X).I(HOrO mapa, C pa,IUiy"COM IDISIJl.UUri pa.BHHM HeJi:,nSHHOMY 
Roo, npeBN:maeT o6oo€M, HaH.Il;elllil:li1 Hs ITOJIOlKeHWI TO'I!IW KOMIISHcarnu1 H 
arperauHoHHoro 'il<CJia ( .A4 . .9t ) no'<TI! B .!(Ba pasa. 

06cmeHRe negymTaToB. 

0CH0Bllli9 Xapa.KTSpl:ICTmtYI "cyxmc" 06Illlil9HHllX MHIJ;eJTJI, o6pa3y9MIDC 
AQT B 6SH?0~9 H ~9K8H9 / 4/, B HSKOTOpuX OTHOiliSHKffX BSCDMa 6HH~. 
Han~ep, j> = 0,62•IOIO CM-2 H 0,66·IOI0 CM-2, HJIH ~= 667 A3 H 
612 ~3 B 69H30Jie H ,n;exane, COOTB9TCTB9ffii:O. BMSCTS C TSM, I83JllPDI9 
Ha<\mo.I1aeM!lX arperauHoHHHX 'il<CeJI Jl, = II 11 -"'. = 22 npe.!(CTaBJIIIGTCJI 
CJmSCTBSHHHM. ITO-B~O~, 8TO paarr.H~€ RBnHSTCR emS 0~ IT0~B9~
.!19HHGM T98MC8 Ilejll! /lO/ Od J'BGJ!Hq9HHH Jl'l3MGp8 Mlfi19JIJI C BOSpaCTaHH9M 
MOJibHOro Od~OMa Jl'lCTBOPHTeJI!i (88 CM3 ~ deHSOHa I! I95 C~ ~ .!(GKa
Ha). neT~HO€ CpaBHSHll€ ~COB HHSpUHH, K COxaxSHHD, H9 ~~CTBB-
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JIH8TCil B03MOlKHHM, TaK KaK paa6poc H36Jno.naBilliDWil B pa60TO / 4 / 3H3'18Hffil 

~~ HB TI03BOJIJIST npoH3BSCTH 3RCTpaiiOJI.fiiUUO K 6BCKOHBtiHOM,V KOHTpa.C'cy. 

CpaBHSHHB HSTIOCpe~CTBBHHO Hadnro~rnHXCH 3Ha~eHHfi B odnacTH 60~blliHX 

KOHTpaCTOB, TBM HS MBHBB, BHHBRHST H860Abill09 CHCTSMaTH~SCKOB pa~e, 

a HMSHHO: B 6SH30JI9 pa.llHYC HHeprnm ORa3HBa.BTCR, npHMSpiO, Ha 0, 5 ~ 
6orrbme, ~BM B ~8KaHS. COBOKYTIHOCTb ~aHHHX - yBS~qeHMe o6~8Ma ~ 
pa.IU:iYCa IDIS~ H YMBHblllSHHB arperawtOHHOro lffiCJia llpl'! nepexo.ue OT .US

KaHa K 6SH30~ - roBOpHT 06 yMSHblliSHHH TBpMO~aMKqSCKHX ~TOpoB, 

TIIM90Jl.fiUtiD( KaK K arperaqHH MOHOMSpoB, TaR H K KOMII8.KTH3arun:t MHileJIJI. 

0co6eHHO CWIDHOS paapiXJISHHB r.rn:IleJIJI Ha.MH Ha6Jno;ueHO npl1 BHBCSHIDI 

B CIICTOM)' MaJ!OrO KOJ!li'!8CTBa BO,!IH _(~.D.20)/ [!\OT] = 4, 3) • COOTH8C8HIIB 

rrpnpocTa o6i>9Ma, .n;ocTRra.IClll.ero 80 A Ha .uo6B.BJIBHHYIO MOJIBeyJrY BO.zn,t, c 

CTPJRTYpHllMH H3MSH8lilliThffi Tpa,IJ;HUJIOHHHX 3JIBM8HTOB MHUeJIJI (R.rr;po, yrJIBDD

JlOpo)IHaa 060JIO'IK3) Tpe6yeT )laJ!bHOMnrnx llCCJIO)lOBaHI!il. 0)1HaKO, !IOjlllJlOK 

Be.mrtm:Ern 3TOrO TIPHJ>OCTa 38CTa::BJJJIBT 6Jm.UaTb lil3MBiiBmd1: 060HX- KOMIIOHSHTOB. 

HaKOHSU, OT,IteJihliO CJIB.IJ:YBT OCTa.HOBllT:DC.fi Ha YITOM.f!HYTOM Bl:liiiS IIOBH

IDBHHOM pas6pPC9 3KCIT9pHM9HTaRhHHX ~X, OTM9~9HHOM HaMH, ll, IID-B~

MOM)', ITpi!CYTCTBOBaBWOM H B pa60TO / 4 /, llpll'!llHaMn HOyCTOil'IIIBOCTH MOryT 

6I:lT:D Jrn60 HS,ItOCTa"rO'tOto IIOJlliO KOHTpoJmpy9fvlH9 YCJIOBllil IlpllrOTOBJISHllii 

paCTBOpoB, X.60 6J!li30CT~ CHCTOMH K K8KOH-J!l160 @aaOBO~ rpaHII!Ie, o6y

CJia.BJmBruart91l HS06l:l'tffiYIO -gyBCTBHTSJil>HOCT:D CBOti:CTB CHCTSNJH 4 i•fu: HM99MC.fl 

B XO,It9 ,naJI:DHB:fulmx J!CCJIS,UOBaH:Wl: BHSCTH HSKOTOpyiO .IICHOCT:D B 3TH BOIIpOClil. 

B BaJ<Jil()q8HI!l1 aBTOJll' 6Jiaro,l(apiiT B .10. Eaaaa6oTHOBa (Ol:lill1) 33 

ITOMOIJlb ITpH MaTOMaTII'IBCKOJl odpa60TK8 peayJIM'aTOB, c:Jlallla '(illl<l!ll, Ey,l(a

IISillT) aa onpe.rr;e~eHHe ~eroC.fl o6~€Ma AOT B 6eHsone, H .rtOKTopa 

f .Me6eyca (UJ;II!PII, Jieilii!Illr) aa !IpeJlOCTaBJIBHlle ,D--60H30JI3 • 
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