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I lHTb i i i BwpHaj ibHb i i i K03(} )cj )nuKeHT T B e p ^ b i x HectJjepHHecKHx MOJieKyn o n p e ^ e j i e H c n o M o n j b i o 

peKyppeHTHoro cooTHOineHHfl, KOTopoe nojiyWHO nyTeM aHajiH3a acHMnToranecKoro noBeaeHHH 
H e n p H B o a K M b i x H H T e r p a n o B M a f i e p a . I I o j i y i e H b i a a H H b i e ann ASYX MOACJICM H e c ^ e p H n e c K K X M o n e -

Kyu: flByxaTOMKOH H C^epOIJHJTHHZtpHHeCKOH ^Jia paSJTHHHblX OTHOCHTeJTbHblX pa3MepOB HaCTHU. 

06oy>KziaeTCH BJiHHHHe ^ a r r o p a <J)opMbi Ha B e n i n H H y B H p H a j i b H o r o KoaiJxj jHUHeHTa. I I o j i y H e H H b i e 

p e 3 y n b T a T b i conocTaBJ i eHb i c aaHHb iMH, Bbi iHCJieHHbiMH c o m a c H O T e o p m i M a c u n a 6 H b i x i a c T H u , 

METO^A M o H T e K a p j i o H B npH6 j iH )KeHHH c ^ e p H H e c K n x rapMOHHK. 

B KanecTBe Mo^ejiH Hec^epH^ecKHx MOJieKyn paccMaTpHBaioTca TBep^bie Tejia 
p a 3 J i H H H O H ( } ) o p M i > i , a H a j i o r r i H H o TOMy, KaK B cjiyqae c^epHHecKKX Mojieicyji p a c c M O T -

peHHe ocHosaHo Ha npocTeHineH Mo^ejiH TBepflbix c$ep. XOTH ocHOBHbie npHHunnbi 
CTaTHCTHHecKoft MexaHHKH MojieKyji, HMEIOMHX HecijjepHHecKyio $opMy, c(f)opMy-
jinpoBaHbi AOCTATOHHO HCHO1 '2 , nojiyneHne nncjieHHbix pe3yjibTaTOB 3aTpyzjHeHO 
BBH^Y cno»CHOCTeH MaTeMaTHHecKoro xapaKTepa. BbiHHCJiemie BMCIDHX BHpnajib-
Hbix K03(j)(j)HiiHeHT0B, ,n;a}Ke B cjiy^ae c^epHnecioix MojieKyji, TpeSyeT Gojibinoro 
o G b e M a Bbî HCJiHTejibHbix p a 6 o T n p « pacneTax Ha 3 B M , TaK HTO H3BecTHbi TOHHbie 
3HaneHHa TOJIBKO ceMH nepBbix BHpnajibHbix K03(j)(|)HHHeH0B3. ^ajibHeHiHHH npo-
rpecc B 3TOH o 6 j i a C T H B03M0>KeH npH HCn0JIb30BaHHH HOBblX CnOCoSoB OIjeHKH 
BblCLUHX BHpHajIbHblX KOS^HimeHTOB. XOTJI HeC^epHHeCKHe MOJieKyjIbI MOAeJTH-
pyioT ^0B0JibH0 oGninpHbiH KJiacc BemecTB, pacneTbi, npoBe^eHHbie K HacroameMy 
B p e M e H H , o r p a H H H e H b l H e T B e p T b I M B H p H a J I b H b I M K 0 3 ( J ) < | ) H H H e H T 0 M . H a O C H O B a H H H 

H 3 B e c T H b i x T p e T b e r o H n e T B e p T o r o B H p H a n b H b i x K 0 3 t | ) ( | ) H U H e H T 0 B T B e p ^ b i x H e -

c(J)epHHecKHx MojieKyji, B HacTonmeH pa6oTe, ONEHEHA BEJIHHHHA m r r o r o BHpnajib-
H o r o K 0 3 ( J ) ( J ) H U H e H T a . 

M o a c H o H a ^ e ^ T b C J i , H T O n p o r p e c c B 3 H a H H H p a B H O B e c H b i x C B O H C T B H e c c } ) e p H H e c K H x 

M o j i e K y j i ^ a c T B 0 3 M 0 ) K H 0 C T b y n e c T b 6 o j i e e T O H H O p o j i b ( J ) a K T o p a 4 > o p M b i n p H H C -

c u e a o B a H H H H e p a B H O B e c H b i x C B O H C T B , n o s e p x H o c T H b i x A B j i e H H H , n p o n e c c o B B X H -

M H H e C K O H K H H e T H K e , a T a O C e B T e o p H H n O J I H M e p O B . 

* C T a K e p H3 T e x H O J i o r i r a e c K o r o HHCTHTyra x o j i o a H U b H O i i npoMb i im i eHHOCTW, O j e c c a , C C C P . 
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TEOPETMHECKA5I HACTb 

06mee paccMOTpeHHe cba3H TepMO^HnaMmecKHx h reoMeTpmecKHX xapaKTepHCTHK 
npH napHOM B3aHMOfleHCTBHH TBepabix BtmyKJibix MoneKyji jik>6oh (jjopMbi coAep-
5KHTCH b paSoTe Isihara4, a TaioKe Isihara and Hayashida5. ^ajibHeiimee pa3BHTHe 
3 t h x npeACTasjieHHH mo5kho HaiiTH b paGoTax Kihara6 '7, a Tax^ce b cocTaBJieHHOM 
HM 0630pe8. OcHOBHOH pe3yJIbTaT 3THX pa6oT MO)KHO 3anHCaTb B BH/je BBipaaceHHH 
fljifl BToporo BHpHajibHoro Kos4)4)Hi],HeHTa B2: 

# B2 = B0f, (J) 

r^e B0 npeACTaBJiaeT CO6OM BT0p0H BHpHajibHbiH K03(j)(f)mnieHT .zyiii Mo^ejiH TBep-
Abix c(J)ep, a /-napaMeTp, xapaicreprayiomHH (|)opMy MOJieKyjibi. BejiEWHHa 3Toro 
napaMeTpa onpeflejraeTca cpeflHHM pa^nycoM k p h b h3h b i R, njioma^bio noBepx-
HOCTH S H 06beM0M FMOJieKyjIbl B COOTBeTCTBHH C BbipaiKeHHeM 

f = i + RS/V, (2) 

npmeM cpeAHHH pa^ayc kphbh3hbi noBepxHocTH BtipaacaeTca nepes Rl h R2 

0CH0BHbie pa^Hycbi KpHBH3HBi ynacTKa noBepxHocTH dS: 

R = (1/4tc )JK*i + R2)dS. (3) 

BwpaaceHHe ajiji napaMeTpa / nojiyneHo ajih MHorax Ten Hecc^epinecKOH (J)opMbi. 
O^naKO, OCHOBHOH BBIBOfl TeopHH COCTOHT B TOM, HTO BTOpOH BHpHajibHbiH K03(J)-
4>HHHeHT Ami Bcex Ten Hec(f)epHqecKOH 4>opMbi Bbirne, neM a j i h c(f>epHHecKHx Teji, 
H /JJIfl Bcex TCJI BbinyKJIOH (JjopMbi / > 1. 

B AajibHennieM aHajiH3 BHpHajibHbix k o s ^ k h h c h t o b 6yn;eT cocpeAOTOHeH Ha 
AByx Mo^ejiax TBep^bix HeccJjepiiHecKHx Mojiexyji. IlepBaji H3 h h x , KOTopyio b Aajib-
HeHHieM 6yn;eM HasbraaTb AByxaTOMHOH9, npeACTaBjiaeT c o 6 o h ^Be TBep^bie c(J)epbi 
c paccToaHHeM Meac^y ijenrpaMH R. MHor^a ^syxaTOMHaa MOJieKyna TaKoro po^a 
hocht Ha3BaHne „raHTejib"10. BTopaa Mo/jejib npeACTaBjiaeT co6ofi Tejio, o6pa3o-
BaHHoe BpameHHeM npaMoyrojibHHica ajthhoh R h hihphhoh a h AByx nojiyoKpyac-
HOCTeii AHaMeTpoM o BOKpyr o c h , napajuiejibHOH R. Eyn,eM Ha3bmaTb 3Ty MOflejib 
C(J)epOHHJIHHApHHeCKOH6. 

J\J19L AByxaTOMHOH MO^eJIH B pa6oTe9 BblHHCJieHbl BTOpOH (B*) H TpeTKH (B*) 

BHpnajibHbie Kos^HijHeHTbi, a c Hcn0Jib30BaHneM npH6jiH)KeHHH HepKyca-MeBHKa 
HaiiAeHo npHSjiEDKeHHoe 3HaneHHe HeTBepToro BHpnajibHoro K03(J)(J)HnHeHTa. Pe-
3yjibTaTbi, npeACTaBJieHHbie b BH/je 4>yHKHHH npnBe,neHHOH MoneKyjiflpHOH zrjiHHbi 
R* = R\a, noKa3biBaioT, h t o , HanHHaa c HeTBepToro BHpHaiibHoro K03cj)4)HHHeHTa, 
AaHHbie, OTHOcanmecfl k Hcn0Jib30BaHHK) ypaBHemiH rjix c3KHMaeMocTH h ,n,aBJieHHa, 
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pa3JiHHaiOTCH cymecTBeHHo. XapaKTep H3MeHeHHst neTBepToro BMpnajibHoro ko3(|)-

4>HixHeHTa B* c p o c t o m R* TaKOB, h t o npn 3HaHeHHH R* x 0,4, b cjiynae Hcnojib-

30BaHiw ypaBHeHHa flaBjieHHfl, HaSnio^aeTCH MaKCHMyM, a ^hh 6ojh>ihhx 3HaneHHH 
R* sejiHHHHLi B* oKasBmaKDTCH HH^ce, neM b cjiynae TBepAtix cc{)ep. B cb »3H c TeM, 

h t o npH6jiH»ceHHe IlepKyca-MeBHKa b cjiynae TBepAbix c<})epHHecKHx MOjieKyji AaeT 

BejiHHHHbi B4 H B*, He CJIHUIKOM CHJIbHO OTJIHHaiOIHHeCfl OT COOTBeTCTByiOIUHX 

TOHHblX 3HaHeHHH, M05KH0 Ha^eHTBCH, HTO nOJiyHeHHbie 3THM MeTO^OM 3HaneHHH B* 
fljia flByxaTOMHbix MoneKyji £0CT0BepHbi. BMecre c TeM, Kan h a j i h c<])epHHecKOH 

Mo^ejin, HMeeTca Majio Ha^oK^bi nojiyHHTb TOHHbie 3HaneHHH bmch ihx BHpHajibHbix 

K03(j)(|>HHHeHT0B, npHMeHHJI 3TO npH6jIH)KeHHe. B03M05KH0, O^HaKO, HTO JiyHIIIHe 
pe3yjibTaTbi CMoryT 6biTb nojiyneHbi, npHMeHjis Mo,z],H4)HHHpoBaHHyK> Teopmo 

FlepKyca-MeBraca (PY 2), Hcnojib3yiomyio npn6jiH»ceHHH BToporo nop^AKa b T eopHH 

aKHAKOrO COCTOflHHH11'12. IIpHBe,ZjeHHbIH naTblH BHpHajibHbiH KOSC^HHHeHT B*, 
paCCHHTaHHblH B COOTBeTCTBHH C TeopHeH ( P Y 2)c (HHfleKC „ c " 03HaHaeT, HTO npn 

pacneTe Hcn0Jib30BaH0 ypaBHeHHe ,zi,jiji c^KHMaeMocTH) paseH 0,1074, hto 6jiH»ce 
k TOHHOMy 3HaHeHHio B* = 0,1103 + 0,0003, neM nojiyneHHoe b nepBOM npnGjin-
aceHKH13 B* = 0,1211. Cjie^yeT otmcthtb, hto BejiHHHHbi B* h B* ,ii,jia stoh Mo^ejiH 
Hec^epiwecKHx MOjieKyji, onpe,n,ejieHHbie Rigby10 c noMombio MeTo^a Mome Kapjio, 
npeACTasjiHiOTca Sojiee HaziexHbiMH (yBepeHHocTb ocHOBbraaeTca b 3HaHHTejibHOH 
CTeneHH Ha ycnexax MeToaa Mohtc Kapj io npH pacneTax Bbicuinx BHpHajibHbix 

K03(j)4)HHHeHT0B flJTJI TBepflblX C(J)ep H AHCKOB no CpaBHeHHK) C ^pyrHMH MeTO^aMH 
ocHOBaHHbiMH Ha npH6jiH>fceHHbix pa3JioxeHHax fljia no^HHTerpajibHbix BbipaaceHHii). 
HeTOMHocTb oKOHnaTejibHbix pe3yjibTaTOB 6bina oneHeHa cnoco6oM, onncaHHbiM 
Ree and Hoover3; fljia rpeTbero BnpnajibHoro Kos^mmeHTa ona cocraBjiaeT 0,5%, 
a aJia neTBepToro jiokht b HHTepsajie 1,0 -f- 1,5%. 

Gibbons2 noica3aji, hto b paMicax TeopHH MacuiTa6Hbix nacTHH, pa3BHTOH Reiss, 

Frisch and Lebowitz1 4 , MoryT 6biTb paccMOTpeHbi TBep^bie BbinyKJibie Mojieicyjibi. 

BbipajKeHne AJia « - o r o BnpnajibHoro K034)(f)HHHeHTa b pa3Jio»ceHHH K03(J)(J)HU,HeHTa 

c^KHMaeMOCTH b pHa no cTeneHHM nnoTHocTH, corjiacno TeopHH MaciuTa6HbixHacTHH, 

HMeeT BHU: 

b: = 1 + (n - 1) (?) + ( " ~ 1)! 

3! (n - 3)! 

Rsy 

V . 
(4) 

PesyjibTaTbi1 nonyiieHHbie zijih c(J)eponHJiHH,n,pHHecKHx MOjieKyji, noKa3biBaioT, 

hto TpeTHH BHpHajibHbiH K03(|)(|)HHHeHT, b npe^ejiax norpeuiHocTeH MeTo^a MoHTe 

Kapj io , coraacyeTca c pe3yjibTaTaMH, Haii^eHHbiMH corjiacHO TeopHH MacuiTaSHbix 

HaCTHH2, B TO BpeMH KaK HeTBepTblH BHpHajibHbiH K03$(J)HHHeHT Jie^HT Ha HeCKOJIbKO 

nponeHTOB HH)Ke, neM pe3yjibTaT TeopHH MacuiTaGHbix nacTHH (nojioaceHHe aHano-

rHHHoe cjiynaio TBep/jbix c(J)ep). HecMOTpa Ha to, hto BejiHHHHbi, nojiyneHHbie a j i h 

. C(J)epOHHJlHHflpOB, B CJiyHae BToporo BHpHaJIbHOrO K034>(J)HnHeHTa, OKa3bIBaiOTCH 
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tomhlimh, a ,zyi5i T p e T t e r o h H e T B e p T o r o o i i m 6 K a em,e H e B e j i H K a , o c r a e T c a M a j i o 

H a A e ^ c ^ w 1 0 n o j i y M H T b c noMombio s t oh T e o p H H TOHHbie 3 H a H e H H » bmciuhx B H p n a j i b -

H b l X K 0 3 ( | ) ( J ) H L [ H e H T 0 B . 

Mojkho, OAHaKO, yKa3aTb MeTOfl pacneTa b l ic i i ihx BHpnajibHbix KOS^HimeHTOB, 
hcxoah K3 ochobhmx nojioaceHHH TeopHH peajibHbix ra30B Maf iepa 1 5 . B cootbc t -
c tbhh c 3TOH TeopneH, £.1151 6ojh>lukx HOMepoB HenpHBoziHMbix KHTerpajioB Jiora-
pn(J)M nponopitHOHajreH K h cnpaBe^jiHBO cooTHonieHHe 

l i m — \ n ( 3 k = I n ft,- ( 5 ) 

<c-> oo k 

B o6meM cjiynae nocjie^Hee cooTHomeHHe npnHHMaeT bh/i; 

Pk = cp(k, T) ft , (6) 

a C B O H C T B a ( j j y H K a H H q>(k, T ) M o r y T 6 b i T b n o j i y n e H b i , m c x o ^ h H 3 a H a j i i o a c T p y i e r y p b i 

K0H(J)Hrypaii:H0HH0r0 npoCTpaHCTBa. B paSoTe16 n o j i y n e H o p e K y p p e H T H o e cootho-
nieHHe ^jih HenpHBOflHMbix HHTerpanoB, ocHOBaHHoe Ha hx acHMnTOTHHecKOM 
noBeAeHHH b npeAejie Sojibumx k. OyHKHHH (p(k, T) b cjiynae TpexMepHOH CHCTeMbi 
3anHCbmaeTCH B BH^e 

cp(K,T) = exp(-yK2<3). (7) 

H3 ypaBHeHHH (6) h (7) mo>kho nonyHHTb peKyppeHTHoe cooTHomeHHe, cBJBbreaiomee 

(k + 2) HenpHBOflHMbiH HHTerpan c flByMH npeAinecTByioiHHMH (k + 1) h k: 

A = (k + 2 ) ^ - k - ^ ( k + 2) 

(k + 1)2/3 - k~l/3(k + 1) 

I I o K a 3 a H o 1 6 ' 1 7 , h t o H c n 0 J i b 3 0 B a H H e c o o T H o i n e H H H (8) n p H B o ^ H T , b c j i y n a e T B e p ^ B i x 

c(J)ep h ahckob, k x o p o m e M y c o r j i a c H i o c p e 3 y j i b T a T a M H T o r a b i x p a c ^ e T O B B H p n a j i b -

H b i x K03(j)(])HE(neHT0B (fe = 1 -r 7 b ( J ) o p M y j i e ( 8 ) ) , n p m e M Ha,n ,e5KHOCTb n o j i y n a e M b i x 

p e 3 y j i b T a T O B 0 K a 3 b r a a e T C H B b i r n e , n e M n p n H c n 0 J i b 3 0 B a H H H n p n 6 j i H » c e H H b i x T e o p H H 

JKH/i,kocth. M c n 0 J i b 3 0 B a H H e p a c c M a T p H B a e M o r o c o o T H o i n e H H a zijih o n p e f l e j i e H H H 

n e T B e p T o r o , m r r o r o h m e c T o r o B H p n a j i b H b i x K 0 3 ( f ) ( f ) H H H e H T 0 B M o n e K y j i , B 3 a H M O -

A e f i c T B y i o m H x c o r j i a c H O n o T e H H H a j i a J l e H H a p ^ a - ^ ^ c o H c a (12) — (6), n p H B O , n , H T k bcjih-
HHHaM, 6jih3khm k p e 3 y j i b T a T a M tohhmx p a c n e T O B . C j i e a y e T n o ^ n e p K H y T b , hto, 
B c H J i y c o o T H o m e H H H (5), T Q H H o c T b n o j i y n a e M b i x 3HaneHHH B H p n a j i b H b i x ko3(J)(|)H-

Col lect ion Czechoslov. Chem. c o m m u n . [Vol. 40] [1975] 



O n p e ^ e n e H H e n a T o r o B H p H a n b H o r o K03(})( } )HHHenTa 1293 

UHeHTOB ^oji)KHa B03pacTan> c Y S E J I H H E H N E M H X HOMepa, b T O BpeMH Kax npn H C -

n0JIB30BaHHH TeOpHH JKHFLKOCTH Ha6jno,n;aeTCfl o6paTHoe. 

n o c j i e ^ H e e cooTHomemie ^aeT B O 3 M O > K H O C T I > onpe f l e j iHTb n j iTbm BHpHaj ibHbm 

K034)4)Hii:neHT HeccJjepHHecKHx MOJieKyn, Hcno j ibsy j i HaH,u,eHHbie K H a c r o s m e M y 

BpeMeHH 3HaneHHa T p e T b e r o h neTBepTo ro BHpHajibHbix K034)c|)HHHeHT0B, a TaiOKe 

oii^eHHTb CTeneHB npH6jiH»ceHHa, noJ iynaeMy io npH Hcn0Jib30BaHHH TeopHH aom;-

K O C T H . 06o6meHHe p e K y p p e H T H o r o cooTHOuieHHH Ha M o ^ e n H Hec(|)epHHecKHx 

MOJieKyji ,a;aeT BO3MO»;HOCTB H36e>fcaTb cnoacHbix pacneTOB, cB5i3aHHBix c KJiaccn-

<f)HKaii;HeH, y^eTOM H Bbra ic j ieHHeM MHoroMepHb ix HHTerpajroB. 

PE3yJIbTATbI M OBCy^CAEHHE 

B KanecTBe HCXO^HBIX ^aHHbix n p n Bbiracj ieHHH i u r r o r o BHpna j i bHoro K03<J)<})H-

u,HeHTa B c n y y a e T s ep^b i x ^ByxaTOMHbix M o j i e x y j i npiiUHTbi pe3y j ibTaTb i n o TpeTbeMy 

HneTBepTOMy BHpnajibHbiM K03(|)4)Hi];HeHTaM, nojiyneHHbie B pa6oTax9 '10. Hcnojib3yji 

pe3y j lbTaTbI BblHHCJieHHH BblCILTHX BHpHajibHbix K03(J)4)HI],HeHT0B TBep^BIX C(J)ep, 

Ta6jiHi;a I 

BHpHajIbHbie K03(})(J)HUMeHTbI ( B * ) 

T B e p a w e flByxaTOMHbie MOjreKyj ibi 

B* R* = 0,2" R* = 0,4° R* = 0,4® R* = 0,6" R* = 0,66 

B* 1,0126 1,0528 — 1,1185 
B* 0,6373 0,6792 0,684 0,7502 0,757 
B* 0,3024 0,3234 0,318 0,3438 0,359 
B* 0,1174 0,1253 0,1197 0,1262 0,1371 

TBepxibie ccjjepouHJTHHflpniecKHe iMoneKyjibi 

R* = 0,4s R* = 0,4® R* = 0,46 R* = 0,82 R* = 0,8e R* = 0,86 

B* 1,0375 1,0375 1,1091 1,1091 
B* 0,663 0,663 0,665 0,738 0,738 0,740 . 
B% 0,318 0,318 0,301 0,361 0,361 0,336 
B* 0,1306 0,1246 0,1101 0,1499 0,1433 0,1222 

aIIpH pacneTe B* Hcn0Jib30BaHbi AaHHbie 9 , 0CH0BaHHbie Ha npnGjiroKeHHH ITepKyca -MeBHKa ; 
6 B KanecTBe Hcxo^Hb ix Hcn0Jib30BaHbi pe3y j ibTaTb i pacHeTOB n o MCTO/iy M o H T e - K a p j i o 1 0 ; 8 p e3y j i b -

TaTbi pacieTOB, 0CH0BaHHbix Ha TeopHH MacmTa6Hbix Hacrau; H peKyppeHTHOM COOTHOIHCHHH; 
a pe3yjibTaTbi pacnexoB corjiacHO TeopHH MacwTaSHbix MacTHH. 
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B HaCTHOCTH n a T O r O B H p H a j I b H O r O K 0 3 ( J ) ( j )HHHeHTa, MO^CHO Cf leJiaTb p a £ 3aKJIK>HeHHH 

06 OTHOCHTenbHOH tohhocth npH6jiH3KeiiHbix reopHH )kh,hkocth. r io j iaraa B flajlb-
HeiiineM, hto nojiyneHHbie npH s tom Bbmo^bi coxpaHaKuca h b cjiynae TBep^bix 
Hec(|)epH4ecKHx MOJieKyj i , moxho CHHraTb , hto HaaSojiee TOHHbie 3HaneHHa B* h B* 
nojiyneHbi mcto^om Mo h t c Kapj io1 0 . TeM He MeHee, c nejibio onpeziejieHHa BjiHaHHa 
HeTOHHOCTH B 3HaHHH HH31IIHX BHpHa j I bHb lX K 0 3 (| ) (|)HUHeHT0B Ha BblHHCJieHHe n o -

c j i e f l y i o m H x , n p H B e ^ e H b i TaKace p e 3 y j i b T a T b i p a c n e T O B B* Ha o c u o B e ztaHHbix C h e n , 

Steele9. .ZJaHHbie no B*, h B* nojiyneHHbie H3 ypaBHeHHa AaBJieHHa, BBHny hx Majion 
TOHHOCTH, B AaJIbHeHIHHX paCHeTaX B5 H e HCn0JIb30Baj IHCb. 

^JTtf C(f>epOHHJIHH,fl;pHHeCKOH MO^ejTH pe3yJIbTaTbI BblHHCJieHHH OCHOBaHbl H a a a H -

H b i x R i g b y 1 0 . nojiyneHHbie p e 3 y j i b T a T b i c o n o c T a s j i e H b i c p e 3 y j i b T a T a M H n p H 6 j i H -

aceHHblX BblHHCJieHHH, OCHOBaHHblMH H a HCn0JIb30BaHHH TeOpHH M a c u i T a 6 H b i x 

nacTHH ajih p a c n e T a n a T o r o BHpHajibHoro K03(J)(|)HHHeHTa. npHBezteHbi TaioKe 
AaHHbie BblHHCJieHHH B * ^Jia c j i y n a a , Kor^a BHpnajibHbie KOScJx j jHHHeHra c H O M e p a M H 

n = 2 , 3 h 4 H a x o ^ a T c a Ha 0CH0Be TeopHH M a c m r a S H b i x nacTHH ( n a i o m e H npH stom 
pe3yjibTaTbi 6jih3khc k TOHHbiM), a nocjie^yioLUHe BHpnajibHbie KoscJxJtHHHeHTbi 
H a x o ^ c a T c a H a o c H o s e p e K y p p e H T H o r o c o o T H o u i e H H a . 

Bb iHHCJieHHa B* AJia MoztejiH TBepzibix AByxaTOMHbix M o j i e x y j i npoAeJiaHbi fljia 
R* = 0,2; 0,4 h 0,6, a z y i a c(j)ep0HHJiHHApHHecK0H M O A e J i H AJia #Byx 3 H a n e H H H 

R* = 0,4 h 0,8. P e 3 y j i b T a T b i p a c n e T O B n p e f l C T a B J i e H b i b TaGjinnax I. 
M 3 n o j i y n e H H b i x b p e 3 y j i b T a T e bmhhcjie h hh flaHHbix M o a c n o 3aKJ i i oHHTb , b n a c T -

hocth, hto £J i a A B y x a T O M H O H M o ^ e j i H pa3J iHHHe b n o j i y n e H H b i x 3 H a n e H H a x B* 
BbI3BaHO pa3J IHHHbIMH HCXOf lHb lMH. X a p a K T e p H 3 M e H e H H a n a T o r o B H p H a j i b H o r o 

K o s ^ H H H e H T a c y B e j i H H e H H e M R* c o x p a H a e T c a TaKHM >Ke, KaK h AJ ia B*, -B* h B*, 
t . e. B* yBejiHHHBaeTca c poctom R*. 

^ t o K a c a e T c a c<j )epoHHJiHH,n,pHHecKHH M o ^ e j i H , t o p e 3 y j i b T a T b i ^ a H H O H p a S o T b i 

n o A T B e p a c f l a i o T bmbo^ T e o p H H M a c n i T a S H b i x n a c T H H 2 , c o r j i a c n o K O T o p o M y B H p n a j i b -

H b i e K03(J) (J)HHHeHTbi AJ ia B c e x $ o p M T B e p A b i x B b i n y K J i b i x M o j i e x y j i B c e r / j a G o j i b i n e , 

n e M c o o T B e T C T B y i o i H H H K 0 3 (J ) (J )HHHeHT T B e p A b i x c (J )ep. C u e ^ y e T n o A n e p K H y T b , h t o 

H c n 0 J i b 3 0 B a H H e T e o p H H M a c u i T a 6 H b i x n a c T H H ^ J i a n o j i y n e H H a TOHHbix B H p n a j i b H b i x 

K03(J) (|)HHHeHT0B, o c o G e H H o fljia S o j i b u i H X 3 H a n e H H H R*, n p e ^ c T a B J i a e T c a H e n e j i e c o -

o 6 p a 3 H b i M . OGihhh x a p a i c r e p H 3 M e H e H H a B* c R* c o x p a H a e T c a T a K H M » : e , KaK h a n a 

A B y x a T O M H O H MO/ i e j iH . C o n o c T a B J i a a p e 3 y j i b T a T b i p a c n e T O B B T O p o r o , T p e T b e r o 

h n e T B e p T o r o B H p n a j i b H b i x KoscfxJmHHeHroB, n o j i y n e H H b i x b p a 6 o T a x 9 1 0 . c p e 3 y j i b -

T a T a M H A a H H O H p a S o T b i n o o n p e , n , e j i e H H i o n a T o r o B H p H a j i b H o r o K03cf )c f )HHHeHTa, 

M 0 5 K H 0 3aKJI IOHHTb, HTO n p H O f l H H a K O B O H M O J i e K y j i a p H O H j lJ IHHe R* B H p n a j i b H b i e 

K034 )4>HHHeHTbI A B y x a T O M H b l X M O J i e K y j i B b l H i e COOTBeTCTBy iOU IHX BeJIHHHH AJia 

C ^ e p O H H J I H H A p H H e C K O H M O ^ e J I H . 

nojiyneHHbie b pa6oTe flaiiHbie flaioT bosmojkhoctb B b i a c H H T b p o j i b (jmKTopa 
4>opMbi npn Hccjie^oBaHHH noBeAeHHa ra3a bmcokoh hjiothocth h 4>a30Bbix nepe-
XO^OB. 
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