


I. B padOTB/l/  H a  OCHOBe D e T a  0 d M e H H H x  HJX7IOH-KYKJIOHHMX KOppe--  

B @oPMw~MB M a T P E I W  IUIOTHOCTH IIOJIYgeHH 3aMKHYTHe BHpEiXeHSG3 

JJJIH H y w r o H m x  o n T H n e c m  n o T e w a n o B  (011) II @ o p o a @ a ~ ~ o p o ~  H e y n p y r m  

IIBpeXOHOB (om). B A - H B ~ B M  d H n a  y ¶ T e H a  3aBHCEIMOCTb @@~KTIIBHNX 

C E l  OT IUIOTHOCTH PaCXIpBaBJIBHELR BeQBCTBa B m e ,  H 3 T H  BHPaXetLKFI JJJIH 

y ~ s a n c ~  noqpod~o B o n p o c  o c x o n w r o c ~ ~  pa3noxemE HJLA IIOJI~MKKPOCKOM- 

IIeCKEor OII E am. M 3 p e ~ ~ l n  3 T O r 0  BOIIpOCa H I I O C B W e H a  HaCTORUIaR p a 6 0 ~ a .  
130 BTOPOM paaawre n p e a c T a m e a  H O B H ~  B ~ O H  ~ ~ M K H ~ T H X  ~~paxemit..n,.m 
On H QHII H n p o s e a e H  wcneamii a a m a  c o o T s e T c T B y m w x  paano,amfi. d 
T p e T b e M  pasgene n o c T p o e H o  paanmeme MaTpHrpr  MOTHOCTH no n a p a M e T p a M  

A B @ o ~ M ~ ~ H M  AJIR C J ~ ~ ~ O A ~ @ O P M E I P O B ~ H ~ ~ ~ I X  mep H H C C J e A O B a H  C P ~ B H H T ~ J I ~ H H ~  

B u m  KOMIIOHeHT MaTP- NIOTHOCTH B QHII. 

a e c b  VD H VE , COOTBBTCTBBHHO, n a p i 3 4 e T p H  npRM0G H od~emoli  n a C T H  

E@@KTEBHHx CEJI, f ( f % - 3'1 ) - Ilx PEIJJJlaJIbHaR 3aBHC&DvlOCTb, 

g r t ,  Z '  - M a T p u a  MOTHOCTH, K cf) - no~amwti ~ A I X Y J E C .  

I n e p e m e ~  B B H p a a r e m  (1) K 6 e 3 p a 3 ~ e p ~ b l m  aem~ullna.,~: 



3aeca B ~ ~ p m o f i  uacm noTektwana BWarreHa c r p e p w e c ~ ~ - c ~ ~ w e ~ p m ~ a ~  

¶aCTb U: ( 2 )  . 
;VIOXHO BmeTb, ¶TO JJJUI nocTpoem U ( Z )  CornacHo (I)  H (2) ~ e -  

o6xo,rc~~o IIpHMeIiETb HTePaIQiOHHJW lIp04e,UyPYs nOCKOJIbw u ( t )  BXOJWT B 

npa~yro nacTa (I) nepes EMIIYJEC ~ ( i )  (CM. @.(?,)I. &xi a e p  c o ~ m -  
H0fi OT H&'JLR ~ H ~ M P ~ ~ c K O ~  a@opMar~efi, COCTORKHA KOTOPHX O ~ H ¶ H O  OW- 

CHBaY)TCR B paMKaX B H ~ P ~ o H H o ~ ~  ( @ O H O H H O ~ ~ )  MOaeJlE, Q O J I X U  6 ~ T b  3 p  pa3.11oxe~~ B p94 no napaMeTpaM ae@op~awm (CM.  TBKB( 1. 8   TOM cw- 
¶ae HeIIOCpeACTBeHHOe HCIIOJIb30BaHEle BHpEiXeHKR (3a), a TaKare H T e p W O H -  

H0fi IIpOlJeJQ'pH HeBO3MOEiHO. n I I o B ~ ~ X H O C T H O ~ ~  O ~ H ~ C T H  m a  IlpH 3HepTEtkl 

KyKJIOHa E ~ - 2 0  M3B BC2JENHHa K (i) s paBHa npHMepH0 2&, 5, TaKwa 

06pa3oh1, HenocpeacTBeHHoe pa3nazeme 6 ,  t~ (f s ) B p~.q no K t ' ? j s  

H e  peluaeT y1ca3a~~o9 npobnem. 
~ T O ~ H  IIOJQWEITb 3aMKHyTHe BHpaAteHHR LULR on I& Qm, HCIIOJIb3yeM 

Teopew YuHozerour AJLU ~~ 6eccen.a jo ( n  ( t ) s )  /6/: 

I Ioac~awm aanee pamazeme (5) B Q O ~ ~ J J Y  (3a) ,  no- 

C O O T H O ~ ~ H H ~  (6) -eTCfl YpaBHeHHeM AJIFI BeJIKuHHH ( fi; ( 2 ) t 
+v,/v,.u'(?)) . Pm B IIpaB0% ¶aCTM @.(6) COaepltulT J,Ba Ma= 6 e 3 p a 3 ~ e p  

HHX IIapaMeTpa. h H  m T C R  Berm9EIHa , a Tame OTHOLUeHHe 

I ~ ( % ~ / . T L - ,  ( % )  . ,&&3 KOHKPeTHOCTM OUeHOK yHKCHPYeM ~ ~ 6 0  

@$~KTHBHHx KYKJIOH-IQ'KJIOHHHX CHJI H 0 6 ~ a ~ T b  3~epTM%. d pa60~ax  /I-$/ 
npH OIIECaHkUi B ~ ~ E M o A ~ ~ ~ T B I I R  trgIVIOHOB H d-9a~TH4 H H 3 M  3HepI'HE C 

m p m  B KanecTBe He aa~~csnqefi OT nnoTHocTn pacnpeaeneHm BeqecTsa 

B m e  ¶aCTH @I$~KTHBHHx CEJI Y C I I e U O  EpMMeHRJDlCb CHJLU dmbaepMyTa- 

h u a / 7 / .  &xi a m  CEJI VD = L0,97 J3B, V,= L3,64 idan, a = I, 474~4. 
kXIoJIL3yfl 3TH ClWIH IIpH 3H0p?XKX EN = IW5 iL3B JJJM x(t) ,  COTJIaCHO 

(6a1, B rrosepmoc~~ofi 06nac~a RApa noJIyuaeM s ~ a n e ~ m  0.5t0.6 . d w ~ c -  
446 n e m  c BTEMH xe CEJI~MH JIJM RApa Sn O T H O U ~ H H %  I n  rt)/r,-, ( F )  

H m T  CpeaHHe (JJJM ff ' 4,2,3 ) 3HaYeHKR B I ~ O B ~ P X H O C T H O ~  O~JIBCTII  RApa, 

pasme 0,s. T a m  06pa30~,  cpemee s ~ a u e ~ t ~ e  6e3pa3~ey~oro  Manoro napa- 
rMeTpa, onpeaemuero C X O ~ O C T ~  p a a  B npa~oii  uacm (6)  

2 &)I, ($)/&,($), COCT~EUR~T 0.25+0,3 . C ~ o b o m i i  uneH B YpaBHeHlUl ((6) 

(fi: ($1 + T~ ( 5 ) ) npa Bcex r MeHbue I. Ta~m 06pa30~,  peue- 
me YPaBkieHKR (6)  MolaeT bH~b IIOCTpOeHO B But? ~ H C T P O  CXOaFnqerOCR p a a  
no CTeneHKM x c t )  . PeLUafl 3T0 Xp-HeHHe MeTOaOM IIOCJIeaOBaTeJIbHHX 

np~6~maemil  H OrpaHHYElBaflCb WIeHaMII TpeTberO nOpaKa n O  X?('Z), HOW- 

nm 



c, = 6' , A = o  C/?=o, a t o .  

I I O ~ C T ~ H O B K ~  (8) H (9)-(IO), COOTBeTCTBeHHO, B a0BW ll UpBBW 'IaCTH 

(3) c y n e ~ o ~  (7) H E I C I I O J E ~ O B ~ H H ~  c ~ a m a p ~ a o i t  m e d p ~  ~ ~ J I O B ~ I X  MOMeH- 

TOB naeT HCKOMHe BHpaZgeHHR JVW on EI @m. (OTM~THM, YTO BBeneHWe B 

H ~ c T o ~ I ~ ~ !  pa60Te BWBmiHH at EI I j ,  (2) OTJJE¶mTCa OT COOTBeT- 

CTBJWl&PiX BeJIEPEIH H3 pa60T/13/, COOTBeTCTBeHHO, MHOXETBNIMH (a G) 
EI (aa . 

&U3 npOB0neHEtrr ¶SiCJIeHHOrO aHUE43a CXO,7@VdOCTll BHpaJICeHUI (7) PaC- 
CMOTpEM BKJIa O ~ M ~ H H O ~ O  ¶JIeHa B C @ P E ¶ ~ C K E I - C ~ ~ M M ~ T P H Y H ~ ~ D  PaCTb IIOTeH- 

mana. IIO~CTBBNLR (7)-(10) B (3) .  narrysaeu 

Pe3YJKb~a~hl B M ~ E I C I ~ H ~ G  Be- 6 n ( Z) rn ISqpa ''3 n npa 
TpeX 3Ha¶0HERX aH0prEH IIpOTOHOB IQenCTaBJI0Hbl B ~a6~m.w. 0 6 ~ y ~ W  3TH 

p0WJISTaTH. H a u 6 m d  BKJIm WIeHbl. BTOpOrO H TpeTberO XIOpSJtRa no 
ac (t) naDT B 06~e~kihlii IlOT0HUENI B IIOBBPXHOCTHO% 0 6 1 1 8 ~ ~ ~  JlQa 

( Z = rk5 a). &OT B w  6HcTp0 CIImaeT BO BH~JJ IH~% o d n a C T ~  RApa %X 

wennenkieft - BO ~ H y ~ p e u e B .  C POCTOM a a e p m  HecsmKo yuenuaerca 
marl B o 6 ~ e d  XIOTeWai'f ElIeHOB IIepBOrO H BTOPOrO IIO?JUDCa. !~~KcH- 
~&Ub~bl% BKJBA m H X  WIeHOB C O C T W e T  1% IIpH aH0prHH Ep = 10 E 

5% IIpH E p  = 25 MaB. EcJIE y¶eCTb, ¶TO 0 6 ~ e ~ ~ u t t  WIeH COCTaWLUeT 

2h30 % OT nomioro noTewnana Uo (2) , TO oTcua CJIeWeT, ¶TO s u m  
UeaoB TpeTbero n o m a  no X 1 % )  B On H e  npemaeT 3% npH aHeprm 

E p  = 10 f d d  H I,5% IIpH Ep = 25 11(3B. T a w  06pa30~, B3 IIpOBezeHHOrO 

a ~ a m 3 a  cneqyeT, ¶TO .nm I ~ Y ~ O H O B  c a~epmeP  E N ?  I0 d3B n p ~ l  I I O C T P O ~  

HHH 011 H am BIIOJIHe MQPHO OI'PaHKYIITbCB ¶JIeHaMkl BTOPOrO lIOpfTJl&a IIO 

(2) (IIPH aToM H ~ O  WeTb B BW HeonpenezeHHocTx, c m 3 a ~ m e  c 
B H ~ O ~ O M  ~#I~KTHBHHX CEJI H C H e n e T O M  ilOJlHpkl3~klOHHHX uJreHOB B kl 

QW). Ecw aaeprm npoToHoB 6marca K aHeprm ~ J I O H O B C K O ~ O  bapbepa, 

TO B  TOM CJIJrPae H ~ O ~ X O L I H M  y n e T  dmbrnero mcaa naeHoB B pasaoaream 
011 H am DO x ( % )  . B 3aJUIDPeHn~ pa3AWIa OTMeTliM, ¶TO BeJlINHHH a((%) 

H l R  ( X ) cJIa60 ~ ~ B E C ~ T  OT wcaa H Y ~ O H O B  B w e ,  ~ O B T O W  n o m e H w e  
BHBOW o C X O ~ O C T H  pa3~1oxe~nG 011 w SHII n p m e w  B mpo~oi !  06- 
JIaCTH EI3M0H0IIHR. MaCCOBOrO PHCJIB. 

O H H ~ K O  aTa npoq pa RarureTcs onem rp0~03moG zaxe LVLR a e r m  ~eQ0p- 

mposamx hepw.  B csn3n c arm mponoe pacnpocTpaHeHm m 
p ( ; t , t l )  n-0 =p=eme 

a o w  (14) mmmTcn nepBm meHoM pa3aoxem. npemozieHHoro B/9/, 
H n p e n c ~ a ~ ~ ~ ~ ) ~  c060ii TaK ~ a 3 h l ~ a e ~ o e  ~ o r n @ w k ~ p o ~ a m o e  c a e i l ~ e p o ~ c ~ o e  
IIpEICbCiCeHHe rn MaTpW WIOTHOCTH f ( t , %' ) . P ~ C P ~ T H  KOMnOHeHT 

/a/ PA,, ( z , s Ha ocHose npencTasaeHm (141, nposeneHme B p a d o ~ e  , 
llOKa3aW, ¶TO IIOB0neHEe PAoo ( 2 , ~ )  , KaK @yHKi.J&H 2 H S , C O F  

JracyeTcrr c nosezemeM, npezc~a3~~aema.1 pacneTarm no MeTopy Xap~pn- 
O o ~ a .  IIonc~a~omca (14) B (66) H (7) nocae pa3aoxe~m no ~ y n a ~ u n o m  
(CM. a. (8)-(IO))npmeze~ K BHpaJICeHSifIM Qm. 

K u  o ~ ~ e n a n o c b  B II~PBOM paszeae, JVW mep c H H H ~ M ~ ~ C K O P  ze@op 
MaUkTeP, OIlEC~aeMHX B PaMKaX B E ~ ~ ~ ~ ~ I ~ O H H O G  MOzeW, H ~ O ~ X O I [ E I M O  IIPezCTaB- 

neme OHII B B u e  paaaoxem no napaMeTpaM pA . Pa3.n- p ( f )  B pqs 
no MynaTEIIoJLFJbl: 



O ~ C Y W  IIOJlJTeHHhle p e 3 Y S l b T a T H .  J ~ H ~ ~ H ~ F I  KOMnOHeHTa M a T p K 4 a  IDIOT- 

HOCTH y:io ( Z t S )  A a e T  B K I I a  K a K  B OAH~OHOHHJ'D, T a K  B B ABYX$OHOH- 

H y D  KOMIIOHeHTH HYKJIoH-@OHOHHOI'O B ~ ~ E I M o ~ ~ ~ ~ c T B H R .  dKJIW B OAHMyOHOHHYD 

KOMnOHeHTY COAePlgIITCR B J IEH~&HHx I f 0  I n ( $ )  s J I e H a X  B ( 7 ) ,  B T O  Bpe-  

MR K a K  BKJMJ4 B ABYX@JOHOHHJW KOMlIOHeHTY - B 6aJLuI ieEHHx no I n  ( 5 )  
¶JIeHaX. K B ~ ~ T E ' I H ~ R  lire KOMnOHeHTa ~ ~ ~ ( 2 , s )  A a e T  BKJIa.4 TOJLbKO B 

,II,BYx@JoHoHH~D KOMIIOHeHTY HYKJIoH-@JOHOHHO~O B ~ ~ H ~ ~ o ~ ~ ~ ~ c T B H A  ( n p l l  YCAOBKM, 

¶TO -em c s a c n o M  QOHOHHHX O u e p a T o p o B  d a m e  myx ae p a c c n l a T p m a -  

UTCR).  C ~ ~ B H W  B u m  JIjiHePHO& ~ f : ~  (2,s) M ~sEi,U,pa~K¶IiOfi (2,s) 

KOMnOHeHT M a T P W  IUOTHOCTH B K B ~ ~ P ~ T I I U W ?  no U a p a i d e T p a v l  P A  ¶ n e t 4  

B GW. & OqeHKIl  OrpaHKYkllvlcR m e H a M B  B (?), JTMileiiHHfd~ no 8 (t) : 

IIep~oe c n a r a e M o e  B ('0) A a e T  a u a  T O ~ ~ K O  B noTeH;LIIzn, c c T a , % m e  Yne- 

HH nocne n p m e H e m  pa3noxe~~2  ( 9 ) - ( I S )  rei;e;a&-0.: ~y?-:os-;o~o;i.me 
~ 3 a E h l 0 ~ e f i c T B ~ e  ( C  n 2 T O . A  CTaK.&apTHO$ I I?O<em?H i 3 3 d L e 3 L 7  +OHOHiltiX O n e -  

paTOpOB'll/). . fb3  KBa,QaTkf¶SOl?o no p, Yli2H.2 no-3-438' :  



COOTBeTCTBeHHO, J::'~ ( z , S l  li f:$b ( 2 ,  S )  . P~CCMOTPHM KOHKpeT- 

me nepexom c caHToBmE PHCJIWH A = A'= 2'' = 2 H onpeAenm OTHOIII* 

me 
(2) 

5 = FZ2, (z) / ( ~ Y ) ( Z I  + FE. (z) ) . (LA 
446 P a c n e ~  S(t) c c m a a  d m ~ e p ~ y ~ a - h u a  rn ma-mmem sS, 

AaeT B ~ O B ~ P X H O C T H O ~  06nac~n 3 ~ a ~ e ~ m  0,2&0,30 npn E p  = I0 $zd n 
O,I5-0,LO npn Ep = 25 ;dad. 1 h e ~  B B-, ¶TO mcwe mJTX4io~owe 
C O C T O ~ H K R  O T C Y T C T B ~ T  H peaame COCTORH~LR IIBJLRIDTCR cy11ep1103~q~eil 

OAHO- H ~ ~ X @ O H O H H M  XoMnonenT, n p ~  O I I H C ~  neynpyroro paccema 
y y r o r o ~ o ~  H a  w a x  c "B36yweme~ B E ~ ~ ~ ~ I O H H H X  COCTOR& B nepBoM npE6- 

f2 l  nnaceHm MOXHO npe~edpesb @ O ~ ~ T O P O M  F A ,  ( 1  . A   TO O ~ H ~ P ~ B T ,  

¶TO IlpE6XkfXe~H0 PA,, (7 ,s )  2 Q&: ( z ~ 5 - J  . Bcnonmy~ (I8a) n Ocy- 
uec~arrrrrr c ~ a m a p ~ m e  npeo6pa30~a~d13/  npa s m ~ c n e m  YAo, ( 4 )  (x,s) z 
B  TOM c m a e  noxyuaeM 

P PAO0 (2,s) = F A O O  (2,s) , (23) 
* P 

??Ae faoo ( 2 , s )  H e  3aBHCKT OT p, . T a m  06pa30~, DPEI 0~6pa- 
C H B a m  $zo (2,s) IIPOECXOAElT @ ~ K T O P H ~ ~  3aBHCHMOCTE fA,,(Z,S) 

OT XoopmaT li napaMeTpa 9; . Ijozee TofHoe on~came B O ~ ~ Y ~ ~ I ~ L I R  

J J ~ ~ o H o H H ~ I x  KOMIIOHeHT BI~~PWOHH~~X COCTIIIFH& Tp86yeT P e T a  KB&I@aTEI- 

HOB KOMnOHeHTH MaTPWH IIJIOTHOCTH, BKWmaR Tame B- B He8 KBW& 

T W H O ~ O  no napmeTpaM p; u e a a  ~3 (15). 

3. B a a m m e ~ ~ e  c@opywme~ ocHosme p e 3 y n ~ a ~ n  E B H B O ~  HacTofi- 
pa60T~: 

I).II~B,QcT~BJIBH H0BHh BbIBOA 38MKQ'THX EHpa~[8& J,JIFl IIOAYMHKpC- 

cKonwecKEvr 011 H @HII; 
2).Do~rynem pa3naerem On E QHU DO ~ a o w  6 e 3 p a 3 ~ e p ~ o ~ y  napaar8.r- 

py, n o ~ a 3 a ~ o .  ¶TO C X O ~ O C T ~ ,  ~ T H X  paanaarenm? y V a e T c s  c POCTOM 

aHeprm, H m npammecmx qeaeii npa EN& I0 h i d l  ~aauro  B 011 E QHII 
orpatmmws nneHaMEl BToporo n o p m a  no b e 3 p a 3 ~ e p ~ o ~ y  ManoMy napaha0.r- 

m; 
3).B MO,W@W~OB~~HHOM C J I ~ ~ T ~ ~ O B C K O M  IIpEChiXem IIOCTpOeHO pa3JIO- 

XeHde MaTpELV.4 MOTHOCTE IIO IIapaMeTpaM &~THEIMW~CKO& A ~ @ O P M ~ ;  
4).IIoEa3aiiO, ¶TO B IIepBOM n p ~ b n n x e m  B W O M  KB&I@aTWHofi IIO 

DapaMeTpaM AEHEtMEYecKOil A ~ @ o ~ M ~ W H  KOMIIOHeHTH MaTPlEpl MOTHOCTE B 

@Hll BToporo n o m a  MOWO npeHe6penb. 

~ T O P H  ~JI~I 'oA~PIIT Q.A.I'apeesa E B.A.ICpyTosa 3a noxe3me 06cy~- 
Aelim BOnpOCOB, PaCCMOTpeHKbur B pa60Te. 

I. A H ~ J I E ~  CXOAEMOCTH nO~MEKpOCKONneCKLIX p a 3 ~ 0 ~ e d  LJH 

d -9aCTHrIEIhM On II IlpOBO,l@TCR aHa3IOTWXHO TOW, KaX 3T0 CAeJIaHO 

AJLU torKJrOHOB B OCHOBHOM TeKCTe. ~ O T ~ H ~ ~ T I  B~E~JQWIOA~~CTBEIR B 3TOM 

c w a e  npeAcTaaruleTcrr B CJIemeM Bme: 

u(A) = + uE(fi) . (11. I) 



e c  P x - ~OJIKHOM A w w p a ,  a Y~(')(R,EI) onpeaemeTcs 
~ ~ ~ o p ~ y n o i i  (I8a) . 

3. 3 pa60~ad1*2a /  BHBOA o cxomocTn noJrympocKomecKurX 
pa3noxe~m? m on 21 OCHOBHBaJICR Ha yTB0meH.EE 0 MaJIOCTEl 683- 
pa3iflepao$ BfXkIqfmi ,  Bxomeii B KBFlJ$aTHyN C K O ~ ~  a. (15) OCHOBHOrO 

TeKCTa, a TaIUCe hlaJIOCTH BeJMU2IHH ~ ( r )  (CM. TaKwe /36/). B e m ~ a  
~(~)k~(r)a/2kz(r) , a e : ' i c ~ ~ u ~ e a ~ o ,  B p a c c ~ a ~ p m a e ~ o j f  o6nac~n 

a~eprnfi cynlecTseHHo MeHblue e m H w  nptr Bcex r . YTO KacaeTcR B T O ~ C -  

He rapaHTEpyeT 6trcTpor'r C X O ~ ~ I O C T I ?  pa3noxemi DIE O n  n QM. Omaxo 
aseaeane Mmoro 6e3pa3~ep~oro  napmeTpa x(,) (CM. y. (6a) ) 
J m ,  npo~eae~mif i  B ~ a c ~ o m e i i  pa60Te, noaTseIvsqam w o a  pa6o.r 
o TOM, ¶TO n?n ~ O C T P O ~ H I U I  ~ O J I Y M I - I K P O C K O ~ I ~ ~ C K M X  On H MOXHO orpa~rf- 
YMTbCR YJIeHaME BTOPOrO nOPIL4Ka no x(r) . 
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