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an c ~ T H M  ~ B T ~ E B O  n p O C n e x m a m c %  nee ~ e ~ e ~ p m  B nornone 
K o6pa6m~e naHHbIX B n p a K T H q M a X  MJIaJlIUW KypcOB. n e p ~ e %  - 
n p 9 n W b H O  YTIpoCTkiTb BbmHCJIBHHe IIoS'pelmrOCTefl, HaI IpHMep,  CKJI8- 

nbIBaTb lTOI'p9IUHOCTH no MOAynIo, nPIIBOnHTb 3 B l T S i ~ b  x=Z*~;Z: b3 
~ C ~ L I H ~ $ ~ O B K H  CMbICna  BWIINHHM d x  H T.n .  B p 3 y J I b T a T e  C m a P  

m ~ c e  H e  n o n y s a e T  npasmbnoro n p e a c T a B n e n s a  o c o B p e M e m m x  

MeT0na.X 0 6 ~ 6 0 ~ ~ ~  pe3yJTbTaTOB. 

D p ~ a g H e  M e n e e  apennaa T e H n e m a a ,  mi H a m  Mrmn, - c 
c a M o r o  H a v a n a  ~ p e 6 0 ~ a ~ b  acnommBanm c y n e n T o M  coopeMeeHHbnr  

MeTOnOB c T ~ T H C T I N ~ C K O ~  06pa60~m pe3yJTbTaTOB ( I i a n p H ~ e p ,  pa* 
npenenesm cmmne~~a,  M e T o n a  H a m e m u m  K B a n p a T o B  a ~ . n . ) .  B 
HaCTO$Imee B p e M R  ~ ~ o ~ H T ~ C B  B T O r O  H e T p Y m O .  C T Y ~ ~ H T  nQny'¶aeT 
m6op rmosbx Wpwyn ( ~ ~ o r n a  n o B o n b H o  r p o ~ w n ~ ~ x ) ,  n o n c T a b  

JlSleT B HHX CBOH n a H H b I e  H IIOJIYlIaeT 'CTp0rd8 p83ynbTBT.BbF-I~.,  

c n m e n b a b I e  T ~ Y ~ H O C T H  cehac nemo n p e o n Q n e e a m x %  B C B R ~ E I  c 
r u ~ p o ~ o B  n o c T y n H o c T b I o  3BM ( ~ ~ ~ p o m b ~ y r n ~ o p b ~ ,  C T y A e m e C K H e  

B b m n c n m e m a b I e  am, nacnneila~e w a c c b ~ )  . 
B 9 e M  xe or iac~oc~b T a n o m  nonxona? B o - r I e p ~ b r x ,  norry9ae- 

M a R  ' c T ~ o ~ O C T ~ '  p e 3 y J T b T a T a  MHEIMBR. Cn0XHbIf i  M ~ T ~ M ~ T K ' I ~ c K ~ &  

a n n a p a T ,  ~auenemrd, K ~ K  npasmo, H a  n o n y r e H H e  T W H O ~  COOT- 

BBTCTBUR M e m y  nOBePElTenbHbIM HHTepBanOM H n O ~ e p H ~ e f i b H 0 f i  

BePORTHOCTbIO, E~$$)~KTHBBH JISillIb n p H  B e C b M a  B O ~ L U O M  Y H C n e  E13- 

~ e p e H & .  n p ~  THRlrrHOM llJISX p e 6 ~ 0 r o  I l P K T w M a  Y B C n e  H 3 M h  

pe~aii 725 f , i c o r n a  n o r p e u m o c T b  B o n p e n e n e H a a  noaepmenb- 
HOrO H H T e p B a n a  CpaBHHMa C CaMHM nOBepkITenbHbIM HHTepBanOM, 

HH 0 K ~ K O &  CTpOrOCTH P e Y H  6brrb H e  MOXeT.  B T O  Xe B p e M R ,  HB.l 

~mamruaB 3KCnepI IMeHTaTOp,  H e  ~ H ~ K O M ~ ~  C IICXORHbIMEl I IpeClnOI  

CbYIKaMN TeOpHH,  ClVIOHeH CYHTaTb  MaTeMaTl IqeCKyIO CnOXHOCTb 

Wprqn r a p a ~ ~ ~ e i i  KX c T p o r o c T H  H 6esycnomok n p m e H a M o c T a .  

Bo B T O ~ ~ D C ,  H e  T a K  BB)KHO TWHO O n p e n e n a T b  norpemaocrb, 
K a K  Ha i iTH HCTOYHIIK, n a ~ ) L U d  MaKC~lManbHbDii  BlVIaLl B l T O r p e l r m O c T ~  
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~ O E O H ¶ a T ~ H O J ? O  peqJ IbTaTa ,  a W-r'O - 0 6 ~ ~ 0  ' /lOCTaTOYHO 

rpy- o u e H x u i  n o ~ e m ~ o c ~ e t ,  n a B a e M b I x  p a 3 n m H b x M a  EICTOSHHKBMH. 

C y g e T O M  C K B a H H O P O ,  B ( P H ~ I I P ~ K T H K ~ M ~  MM@M, H a  npOr 
W M M e  KOTOpOrO OCHOBBH 0 ~ 6 0 ~  H X a w K T e p  E3JIOXeHHR M a T e p E b  
a LIQHHOPO IIOCO~HFI, M W O n b I  0 6 p a 6 0 ~ K E I  pe-JIbTaTOB O n b f i a  H q -  

Y a m x  B nm 3~ana. Ha n e p e o M  mane (B ;eyeme rona) c~y-  
U e m b I  ~ O J I X H ~ I  ocoaam H ~ O ~ X O ~ R M O C T ~  onpeneneem morpema- 
c ~ e k  p e q - T a T a ,  c M b I c n  ~ O H R T H ~  no~epmem~bt3 m T e p B a n ,  n o e e  
PEITBJIbHBR BePoRTHoCTb H HaJTBT6CB ~ ~ I C T P O  OUeHEIBaTb HX. B KB- 

Y e c T s e  n p o c ~ e t l u e t  oueHKH noeepmenbx-xoro m T e p B a n a  MM, cnenyx 
Kopxi,$emny 141 , p e K o M e H n y e M  ~ f c n o n b a o m ~ b  p a a M a x  a ~ a q e ~ d  
aKCIIepHMeHTaJIbHbIX n a H w .  n p H  B c e f i  C B O ~ #  npOCTOTe,  3 T O T  M e -  
Ton U a e T  COOTHOlUeHEIe M e X n y  nOBepEITeJlbHbIM HIiTepBBnOM Sf n- 
~ e p m e n b ~ o t  B e p o x T H o c T 6 m  H e  M e H e e  C T p o r o e ,  Y e M  m 6 b 1 e  npyrue 
MeTOUhI. ~ P E I  BbIYHCJIeHHli n 0 I ' p e l u H O ~ ~ e k  KOCBeHHbIX H ~ M ~ P ~ H I &  

oco6o 0 6 p ~ i 4 a e T c ~  m H M a H H e  cTynema H a  cnenyrowee: a) cwanhti 
B a r o T c a  H e  M o n y n a ,  a ~ ~ a n p a ~ b ~  n o r p e u o c ~ e t ,  o 6 y c n o m e ~ ~ b 1 e  
pa3JIlFlHbIMEI He3aBHCHMbIME HCTWHHKaMH; 6) lTOFp.PBILMOCTH, A a m -  

e M b I e  w3JIHYHbIME HCTOYHEIKaME, H ~ O ~ X O Q I I M O  BbNSfCnRTb paanem- 
HO H O ~ S ~ B T ~ ~ ~ H O  BbUZeIIHTb M ~ K C E I M B J I ~ H ~ ~ ~ ~  B B W n  B l T O r p e U O C T b  

o ~ o m a T e n b H o r o  p eaynb~a~a .  

O n m ~ o  BbREicneHHe n o r p e l u ~ o c ~ e f i  - H e  e n a H c T s e H ~ b n t i  EI H e  
I ' a B H b f i  E13 HaBbIKOB B 0 6 p a 6 0 ~ ~ e  pe3YIIbTBTOBl lTOnYYaeMbIX H a  
n e p B O M  Wane w 6 0 T b 1  B 11a60paT0pEIH. Heo6xona~o H a p H T b C Z :  pa- 
rrao~a-HO CI$O~MILFIT~ n a 6 0 p a ~ o p ~ b x f i  x y p H a n ,  pa3 EI H a B c e r p a  npH- 

ywrbcx ~ B I I H C ~ I B B T ~  LlaHHbIe ~ s ~ e p e ~ d i  B a p a H e e  n o n r o T o m e H -  
HbIe  Ta6nEIub1, r P a M O T H 0  CTPOIiTb ~ P ~ , $ H K H ,  n H C a T b  O F I e T  0 pa60~e. 

Ha BTOPOM 3 T a n e  CTYAeHTbI 3HaKOMTCZI  C OCHOBBMEI CTaTH- 

c ~ m e c ~ o t  o6pa60~m n a a a b u  ~f nepexonm K a b m i c c n e a m  norpem- 
H W T ~ ~  COBpeMeHHbIMSf MeTOllaME. K 3 T O M y  BpeMeHK C T y n e H T b I  me 
3HaKOMbI C OCHOBBMU M a T e M a T l F l e C K O i  CTaTHCTEIKSf (XOTEI 6h1 B 

p a m x  K y p c a  ~ o n e ~ n ~ p ~ o f i  ~ H S E M H )  H neme B w n p m m a I o T  c i b ~ c n  

,$op~yn Teopm m o r p u o c ~ e f i .  Kpoue ~ o r o ,  yxe H a  n e p B o M  K y p c e  

CTYneHTbI 0 6 p e H b l  pa6me C ~ b N H c n E I T e n b H o &  T ~ x H E I K O ~ ~  (B ycno- 
BHFIX M M @ M  - B c q n e m e c K o M  B ~ I Y E I C ~ H T ~ J I ~ H O M  sane H B n H c ,  
IIJIefiHbIX K ~ ~ c c ~ x ) ,  B p e 3 y J I b T a T e  BblLIIlCJISfTenbHbIe I IpOUenypbI  
OKa3bIBBH)TCZI flOCTaTOYH0 KOMnaKTHbIMW H H e  3aCnOHRH)T 4 1 1 3 l F l e  
CK* C~IUHOCTH n p o n e n a m b x  Onbr roB.  

B K a Y e c T s e  OCHOBHO~ M e p b I  n o r p e n m o c T H  H a   TOM s T a n e  ac- 
noJ Ib3yeTcx  c p e m e K B a n p a T m H a R  o m ~ 6 ~ a .  f l o a e p m e & a b r e  EIHTep,  

B a n b l  B~IYHCJZSIIOTCB c noMoLgbm pacnpeneneam I'aycca unu nyac- 
corn, a npEI H ~ O ~ X O ~ ~ H M O C T K  - C U C n O n b 3 0 ~ ~ u e M  K O ~ H U H ~ H T O B  
C ~ b ~ o n e ~ T a .  
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FIZ *OM a~ane  c Q n e m  ~OJDKHM ycmm C O O T H O U I ~ H ~  

w y  s ~ ~ n o ~  a a ~ e p e d  a norperrmmbro cpemero a x i a q e H s m  

F T a T e ,  HapRl'bCS abmac(lela n O m p H T e r r t r E b l e  Etl'lWipWbI W 
JIl0600 n O ~ p E l W X b H 0 f i  B e p m T E I O c T H  UpH n p O ~ B ~ E O M  ~ H C X e  H h  

~epe~xf t ,  ca~ocraarenb~o ~bld8pela  OIITHMBTI~HOB ~RCJIO m~epe- 
H& C p 8 T O M  COOTHOUIeHHg M W y  CTBTBCTHIBCKHWI 8 npR6op~lm 
MH AOrpeUIHOCTIIMH, ~eodom0 H O~OCHOB~HIIO n O l k 3 0 B B T b C R  4i- 

H~BHUME (B n e p B y m  Osepem - norap@wrimecm) mlcanata npr 
nocTpoem ~ ~ ~ @ I K o B ,  ~3y"wn DpocTBRu~e IrpHMeHeEnm M~TOAB 

m m e ~ b m x  ~ e a n p a ~ o ~  (~macnease cpemem a nocTpoemse x i a 5  

~rygmeit rrprr~ofi). 
3 ~ a s W l W I b ~ a ~  ¶ a C T b  pa6m O ~ I I X ~ @ ~ ~ F ~ W E O N  n p a K T w M a  

M @ M  06pa6€1~u~aeT"T9  me 3BM. B nsicnneP~o~ Knacce cynem 
sanbmae~ n p o r p a M M y  o b p a 6 o r ~ ~  n a ~ ~ o l b  ~ 1 a 6 o p a ~ o p H o i t  pa6mb1, 

BBOW peaymTaTN x a ~ e p e n d  B npenc'ramemble wi a K p a H e  mc- 
Ma T T B ~ J I S U ~ I  H ¶epe3 HeEOTOpOe B p e M S  AQlZuIyraeT P-yJIbTaTbI 

ascnepmema c y m x m i H e M  norpemoc~efi. 3a~pa~bi. B p e M e m i  xia 

Bbl¶EU2JImeJIm pad- C O ~ I U a I o T C ~ ,  H W M e  T O W  C T y n e m b I  

3alrpe-T manta p a 6 m  C C O B ~ ~ M ~ B K O ~  ~b~¶mme~~b~oIo f t  T m  

xmcofi. OKHEUSO mmnaeT O I L B C H ~  TOM), ¶TO CTY~BEIT, H e  pa6- 
~ a a  H e n o c p e n c T B e m r o  c co6crwmu~i a i c c n e p s i M e m " r a b I M n  
c i y m T a T a M n ,  ynyc~m SEI ~ ~ a y  pan ~$mwecsw TOHEOCT~R ascne- 
pmmiTa H npexae B c e r o  em y a s ~ e  M e m a ,  T.O. sicnrr- MBK- 

cawm~arx 0 ~ 6 0 ~ .  llomw, npexcne, s e M  npsicTynm K MB- 

Bat 06pa60~se naHHbI%, C n e n y e T  UpOBecTH X W  6b1 r p y 6 ~ e  
0-KEI: p Y J I b T a T O B  H I I O I ' P ~ I ~ I I I O C T ~ ~ ~ .  Ta~ae  OIWHISE n W e 3 H O  n4- 
n a ~ b  H e  TWKO no oxowaam, HO H B xone p a 6 0 ~ ~ .  Ilpx amme 
p a 6 m b 1  c 1 y n e H . r  n o r u K e H  m e T n m o  cwmmT6 ocfioBHhle anropm- 
M ~ I ,  no KOTOPMM npomnmacb MB~EHWI 06pa6orta ~ H H ~ I X .  

B C B I ~ ~ H  c n O a T B n H m  V e m r e M  M ~ T O ~ O B  o 6 p a 6 m  pe- 
3YTIbTaTOB E 3 M e p e ~ d ,  U e p s O ~ H Q H  I IpH n e p B o M  ¶TeHEE noco6m 
MOW onyxan, nn. 3, 5, 8 a paanenar nu. 4, 6, omocamea 
IS CT~TIICTHIWEO~~ 06pa60me MaHbIx, C T e M ,  g~06b1 E3uIyrHTb EX B 

mnane moporo xypca. 
Haq mmme~y a s c n e p H M e H T a T o W  nmea~o oo3aa~o~mbca c 

nmpa~ypof i  [I *- 51, B nepeym osepem - c 3e~e9a~em~oi t  
KH-& b. Cpeaitpca [I 1 . l l o ~ n r r o m e ~ ~ o ~ y  smaTemo, xmxaxo- 
m e M y  noqwlTb 6wee r n y 6 0 K l S e  C B e n e R a g  0 COBpeMeHHarx  M e T h  

nax 06pabo~lca pe m T a m B  H ruxa~~pomm ascnepmeara, peso- 
M e m y e M  [6 - 107. 

ABTOP 6naronapea p e n e H a e m a M  - nosewry C. H. C o ~ a n o ~ y  
(MAM) H c T a p u . e M y  xxpenonaeeTem I'. M. l l a m x o ~ y  (MM@M), e 
~axnce n m c o p y  M. B. C e m e ~ y ,  *copy M. E. Mpono~y, 5 



- -  - n o n e ~ ~ ~  3. A. &q~ceco~y-B npyrw n p e n o n e m r e n s M  menplu 06. 
I ~ H ~ H K E  MU@A aa pen noneanba = M e g a t l a  a c o e e T o e .  

o a ~ a ~ a e ~ ,  PTO X c T m i H o e  3 ~ a ~ e ~ ~ e  BBIIINEM~I X nexm CKOPBB 

B c e r o  B npenenax OT 23 no 27. 
O u e H w ~ a ~ b  R yKA3bIBaTb  TaYHOCTb n O v e H H O M )  Pe3YJTbTaTB 

W e H b  B a x H O ,  683 3TOI'O IIeKHOCTb p B 3 y J I b T a T a  S a C T O  OKB3bIEAeT- 

ca pamoA HW. 
n y c ~ b  H a c  nmepecyan ~BBHCHMOCT~ C o r r p o T m e H m  n p o B o n -  

H H K ~  OT T e M n e p a T y p b I .  Ilpo~em ~ a ~ e p e ~ m ,  MIJ nany.Ima 



lTpennonoxn~, B n p w B e n e m o M  s b r l u e  npmepe 
onpenma ~ ~ s r  C o n p o T w a n e m m  6 b m a  co6pana cxem, m06paxe1i1im H a  pac. 1, 

B KOTOPOB KCnOJIb30BBJICH BOJTbTMeTp C TOYHOCPbX3 nOK83aHHR 2,5% 
a a m e p M e T p  c TWHOCTBIO OBI%.  (nony~ame, M O ~ O  n~ npa STOM 

Y T W p l K n a T b ,  ST0 MbI 06~apyxma 3aBHCEIMOCTb COlIpOTHBneHHSI 
OT ~ e m e p a ~ y p b ~ ?  S I ~ n a e ~ c n  nu u 3 M e p e H R e  c o n p o T R B n e H m r  n p m M  

ma ~ o c ~ e m b l h a ? ) .  norpemoclb p e q & T a T a  6 y n e ~  
06ycnoene~a, 

B OCHOBHOM, ~OI 'pe l l IKOCT9MII  B O m T M e T p a  H nW nOBbUeHHFI 
TOY- HoCTH H3MePeHH.R HJQKHO 3BMeHHTb HMeHHO aTOT npn6op, llOBbEUWl"l' 

3 e  T m H o C T b  RC3MBpBHH.R C W b I  TOKa H e  H M e e T  CMbICJIa. 

C npyrofi CTOPOHM, e c n H  T(NHOC% B 2,3% ~ ~ n r r e ~ c ~  n65~a- 
TO'IHOB, 0 n b I T H d  SKCnepHMeHTaTOp B P R n  JlH C T a H e T  IlPHh4BHFITb B M h  

p e p M e T p  c ~ a r ~ o c ~ b r o  OBI%;  OH mnom3ye~ M e H e e  ~ m ~ d  npAr 
60p, K O T O ~ ~  CTONT B H ~ C K ~ K O  pa3 nemame. 

T ~ H O C T ~ ,  KOTOPOB C n e n y e T  ~ o ~ H B ~ T ~ c R  B DKCnePHMeHTe,  

ea~acm OT ero uena, a B O B C ~  ~e npoeonmb m m d  SKC- 

n e p H M e H T  KaK MOXHO donee TO'IHO. HO BO MHOT'MC DKCIIBPHMBH- 

T a x ,  B qaCTHOCTH, n p H  H3MepeHHRX $ y l i n a M e H ~ a n b H b l X  Be- 

(CKOPOCT~ C B e T a ,  3BFn B M a C C a  @neKTpOHa H up,) H8M n p O C T 0  H e  

HEIBeCTHO, KaKaR TOSHOCTb OKaXBTCR u O C T ~ T C W H O ~ ~ .  Torna MbI CTB- 

P a e M C R  n06 l iTbcH M ~ K c H M ~ ~ ~ H O ~  TOSHOCTH. T W H ~ I ~  H3MBPOHklB nC+ 
3BOnHIOT n p 0 B e p I l T b  HalIISf T e O p e T W e C K H e  llp€+UCTaBJYeHHS4, H, KOrUa  
BOEIHBKBKJT paCXOXneHKFI, S T 0  IIpHBOnHT K HOBbIM TBOpHS4M K OT- 

KPbl'TKRM. 

O ~ I I H ~ K H  MOXHO p a 3 U e n I l T b  H a  T H n a  - C H C T e M a T W e l t B e  E 

xema eceB cepaa m ~ e p e ~ a f i ,  c n y u a f i a b ~ e  xe X a o T H ' I e c K a  ~ 3 ~ 8 -  

HRIOTCR N B ~ B H O B  M e p  M O r y T  6 b I T b  KBK ~ O ~ O X E T ~ J T b H b I M H ,  T a K  

H OTPHXWTenbHbIMB. 

C n y v a B ~ b ~ e  o m a 6 ~ ~  ecerna n p a c y T c T B y I o T  B a ~ c n e p m e ~ ~ e .  
npa MHOrOKPaTHOM nOBTOPeHNH H E I M ~ ~ ~ H ~  OHH C J r y m T  IIpIlyErnofi 

pasdpoca pe3JWbTaTOB OTnenbHbIX S i 3 ~ e p e H M ,  6naronap~ S e M y  HX 
MOXHO O ~ H ~ P Y X H T ~  I lYTeM IlOBTOPHbUC U3MepeH&. MM~HTTCR Ha- 

n e X H b I e  c n o c o 6 b 1  YMeHbUeHElR 3THX 0 1 ~ 1 ~ 6 0 ~ .  YBWIkFIaeaH SHCnO Sf* 

M e p e H M  H H a X O m  C p e n H e e  ~ ~ H @ M ~ T I I Y ~ C K O ~  peEIynbTaTOB, MbI 6y- 
n e M  n o n y l l a T b  senwmy,  ~ o ~ o p a ~  6 y n e ~  B c e  6nme sf 6 n m e  K ac- 
TKHHOMy 3HaSeHKfO. 

P ~ H O B U ~ O C T ~  c n y S a t h I b 1 ~  OIUH~OK - BTO r p y 6 b 1 e  O U T H ~ K H  an8 
npOMaXU - O ~ ~ I Y H O  HelTpaBHnbHbIe OTCSeTbI IT0 n p u 6 o p y , ~ e [ ~ ~ a ~ 1 1 n t i  
HEW 3amcb o T c g e T a  a T.D. B 6 0 n b m u ~ c ~ ~ e  c n y r a e B  n p o M a x a  XO- 

POlllO 3aMeTHb1,  T a K  KaK COOTBeTCTBp1911e  UM OTCSeTbI p e 3 K O  OT- 

n 8 S a r o T c H  OT np)TWX. ~ P U  06pa60~~e  p e 3 Y n b T a T O B  a 3 ~ e p e H I I f t  TEl- 

K u e  OTCSeTbI C n e n y e T  0 ~ 6 p a ~ b I B a ~ b .  B COrvMETenbHbIX C n P Q R X  BO-  

rrpOC O TOM, RBlIReTCR ~ B H H ~  p e 3 y n b T a T  rrpOMaXOM, P e u I a m T  C 

ITOMOIU~D ~ n e u ~ a J I b H 0 f t  M ~ T ~ M ~ T M S ~ C K O ~ ~  [TPOUenypM. 

lTomepmie~ - n p o M a x  MOXHO a M e T m b  T o n b x o  ecna npone- 
n a H 0  H e C K W b K O  UEIMepeHd3 ODHOB a TOR Xe BenWHHbI .   TO TO MY, 
K a ~ y m - 6 b 1  B e n I l y u H y  B ~ I  HH m M e p H n a ,  H a K o r n a  H e  o r p a ~ m s f m f i -  

T e C b  OnHNM HZlMepeHHeM, 0 6 ~ 3 a ~ e n b H 0  IlOBTOpIlTe er0 H e C K W b K O  

P83. 



I H E  np0Max.a ~ H ~ ~ I H T G ~ H O  c ~ m a e T c ~ 3 i p ~  m n H c s i  o T c g e T o B  B 3er 

paxiee n o n r o T o B n e H H b I e  ~ a 6 n a u b 1 .  

Ewe onm cnoco6 as6exa~b n p o M a x o B  - 3 e n H c b m a T b  B na- 
6 o p a ~ o p ~ b I f i  x y p H a n  H e n o c p e n c m e x i x i b r e  o T c S e T b I  no l u m e  npa6o- 
pa 6e3 K ~ K O ~ W H ~ O  n e p e c s e T a .  

E c n ~ ,  H a n p n M e p ,  ~e m a n e  B o n b T M e T p a ,  paccmmamoro H a  

300 eonbT, a M e e T c R  75 n e n e ~ E d t  a c T p e n K a  o c T a H o s m a c b  H a  
5 % ~  neneem, WHO c H a S a n a  m n H c a T b  n o K a 3 e H m  B neneemx 
w a n b I ,  H n n m  m ~ 8 ~  nepecSmbmaTt, m B B O ~ T ~ I .  Ecna xe ue- 
mi nenexim U K a n b I  pama e n m H u e  n s ~ e p a e ~ o i i  a e n m m b 1 ,  TO HE- 
K a K o r o  nepecqeTa H e  T p e 6 y e T c R  H o T c g e T  ~ I I H C ~ I ~ T  cpaq B 

eLUiIiHIWX H3MepfleM0# B e n w H H b I .  

C H C T ~ M B T H ~ ~ C K H ~  OLIIEI~KH BOSHHEiIOT BCne l lCTBHe n O P p e l I l H O I  

c ~ e a  ~ a ~ e p m e n b ~ o #  a n n a p a T y p b 1  (cneura~ m n  o T c T a e T  CeICyHnOI  
M e p ,  H e s e p H a R  nmema), a T a I o K e  H- Toro, STO y c n o B m  ~ K C I  

n e p K M e H T a  o T n r n a I o T c R  OT n p e n n o n a r a e M b I x  T e o p ~ e t i ,  a n o n p a B K y  

H a   TO H e c o o T B e T c T B H e  H e  nenam (~anpmep,  H e  ~ ~ H T ~ I B B ~ C R  
c o n p o T n B n e H a e  a M n e p M e T p a  B c x e M e  H a  put, l), C H C T ~ M ~ T -  
uecme om6m o n a c H e e  cny9&~x,  nocxonbxy ux 3 H a S U T e n b H O  

Wmee o 6 ~ a p y m ~ b .  O6wax p e u e n T o B  H a  e T o T  c g e T  H e  cylsem- 
B y e T ,  HY)KHO B -OM KOHKPl2l"l'OM C n P a e  TIIIaTeJIbHO KIPO~YMHI. 
B a T b  MeTOJlUK)' BKCRepUMeHTa E l IpUnEpSUB0 B b 1 6 ~ p a ~ b  a R R a p a q r p y .  

npennarroxa~, M ~ I  n p o B e n H  cepm m ~ e p e ~ n i l  ~ e K o T o p o B  
~$H~SFZ~CKO# BenHgEH'bI 3 . Pe3yJlb~a~ OTlleJ lbHOrO H3MepeHHH 06- 

' 3 m i S H M  2~ , 06ruee S H C n O  ~ 3 M e p e H d  A? . E c n ~  CHCTeMaTlly* 

CKaR 0 I I l H 6 ~ a  OTCJJTCTByeT,  p a 3 y M H O  np€?nllOJIOXEl'b, ST0 3 H a S e H m  
z/ paCnOJIOXaTCfl ~ 6 n ~ 3 H  HeH3BeCTHOIV H a M  HCTHHHOPO 3HaSeHEUI 

X H ~ M ~ ~ S I ~ M O #  BeJIkP3KHb1, I I p m e M ,  OTWlOHeHkUI B CTOpOHy 60- 
IUHX H MeHbUKX 3HaSeHH# 6 y n y ~  paBHOBepORTHblMH. O n b l T  nOKa3bl-  

B a e T ,  YTO B n o n a m n u e M  ~ O ~ ~ I I I H H C T ~ ~  c n y Y a e B  T a K o e  npenn- 
n o x e H H e  C n p a s e n n H B o .  Torna B K a Y e c T e e  H a m y r m e r o  n p ~ 6 n m e  
HHFI K HCTEHHOMY ~ H ~ S ~ H H I O  c n e n y e T  B ~ R T ~  c p e n H e e  a p a ~ e ~ m e  
c K o e  5 oTnemabrx ~ 3 M e p e ~ n i l :  

TWHOCT~ COOTBBTCTBBFI c p e n H e r o  ~ H ~ S ~ H B F I  HCTHIIHOMY' a m  

BHCET OT @KTOPOB, B R e p B p  Wepenb OT TQSHOCTH K B m O m '  

O T n e n b H O r O  H3MepeHSBI H H OTHCIIB aTHX I I ~ M ~ P ~ H ~ .  P~CCMOTPBM, 
p e a y n b ~ a ~ b ~  n B y x  cepdt n a ~ e p e ~ a ,  K ~ T O P H ~  n p r m e n e H b r  H a  puc.2. 
Pm6poc c n g a n e ~ u f f  X; xia PHC. 2,a 3 H a S R T e n b H O  M e m m e ,  

q e M  H a  PHC. 2,6, n o a T o M y  MH H e  ynmmcs, ecnsi C p e m e e  am4 
yeme s i s~epe~d t  n e p B o i t  c e p H a  n m T H  cosnanaez c- H C T H H E ~ ~  

s x i a q e H H e M ,  a BE BTO* cepm 6 y n e ~  a a ~ e m o ' o ~  aero o T n a Y e b c a .  

B ~ ~ O J I H H B  HEIMepeHaR, HYXUiO Y g B a T b  p e 3 Y I I b T a T  3trCnepIlMeH- 

Ta T a K ,  S ~ 0 6 b 1  HM M O r n H  lTOJIb30BaTbCEI ~ P Y I ' E ~ . .  Heo6xon~~o H e  

T O a K O  n p H B e C T H  n 0 I Q " i e H H b ~  WsyilbTaT, HO H naTb - 0 p M a W  

o ero TOSHOCTH. ~ ~ H H S T O  Y K B ~ ~ I B ~ T E .  mepBan smiqe~M ~ 3 ~ e p  
e ~ o a  B e n m m b I  53 A X , B npenenex ~ o ~ o p o r o  c onpeneneaaok 

BepORTHOCTbIO M W e T  OKB3BTbCR HCTUHHOB 3 H e S e H H e  ~ 3 M e p R e M 0 f i  

senmmbr. Benmma d X H a a b m a e T c s  W H  o I U ~ ~  

KO# p e a y n b ~ a ~ a ,  m e p ~ a n  OT 3-.AX no Z+A X - n o e e p m e n b ~ b ~ w  

HHTepBanOM.  - 

6 - - 

Pnc . 2. Pacnpenegeri~e p e s y n b T a T o a  n a ~ e p e ~ n t i  

f l o s e p m e m n b 5  H H T e p a a n  H e  R B n a e T c a  ~ c q e p n b ~ ~ e r n r r r e i i  xa- 

p a ~ ~ e p ~ c ~ m o i  TOSHOCTH p e s y n b T a T a .  flm ~ o r o ,  S T O ~ ~ I  npnsenexi- 
Hbdi nOBepEITeJ IbHb5  EIHTePBan K O H K ~ B T H ~ ~  CMbICn,  HYXHB 

KOnEFleCTBeHHaR XapaKTepHCTElKa em LIOCTOBepHOCTH, nOKa3bIBf3- 

WaR,  HaCKOnbKO MOXCHO 6 b l T b  YBePeHHbIM B TOM, S T 0  - - 
HCTHHHOe: 
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r e M  H a  A X  - ~ a s b m a e ~ c ~  n o s e p m e n b H o R  B e p m T H m b m .  Om 
pa~m none p e a y n b ~ a ~ o ~  O ~ H O T E I I I H ~  cepd a s ~ e p e H a ,  nonana- 
UHX B n p e n e n b 1  nosepmenbaoro m T e p w a ,  T.e. crrnmarorumcia 
OT H m m a i o r o  3 H a Y e H m  H e  6onee, Y e M  H a  A X  . 0 6 0 3 ~ a ~ ~ h 4  ee 
d . ~ O R C H H M  CMbXCJl 3~0fi B e l I ~ H H b l  IIPIIMBPOM. 

n y c ~ b  p e 3 y m ~ a ~  cepm ~ 3 ~ e p e f i M  a a n H c a H  B B H n e  X = 
= 25 + 2 H c ~ a a a ~ o ,  YTO n p m e n e H H b &  n o s e p m e n b ~ a  W T e p B a n  

(OT 23 a0 27) COOTBeTCTBYeT L(0BepH'l'eJIbHOfi BePORTHOCTH d = 
= 0,95. 9 ~ o  a ~ o  o a ~ a ~ a e ~ ?  

~ O B T O P H M  CePHIO H ~ M ~ P ~ H &  6 0 ~ 1 b ~  YHCnO pas, H a n p H M e p ,  

C n W I a e M  N = 1000 OnHOTMnHbIX c e p d  H 3 ~ e p e ~ M .  P e 3 y J I b ~ a ~ b 1  
c e p a f t  6 y n y ~  o T n m a T b c a  npyr OT npyra, n p w e M  n p m e p H o  B aIV= 

950 C e p m X  pe3yJIbTaTbI 6JnyT OTJIHrIaTbCR OT HCTHHHOrO 3-0 
Y e H m  H a M e p s e M o f i  B e n w a H b r  H e  Gonee, Y e M  H a  AX = 2, a pe- 
3Yl IbTaTbI  OCTaJTbHbIX cep& B M ~ ~ T  38 n p e n e J I b 1  n O B e p H T e I I b H O r 0  
E n r r e p e a n a .  

M ~ B W T H O  HeCKOnbKO CIIOCO~OB O l l p e n e n e H H S  flOBepHTeJIbHOI'0 

HHTepBaJIa no P e - n b T a T a M  C e p H H  H 3 M e p e ~ d .  O n H H  H 3  IlpOcTefi- 
IIIHX - M ~ T O ~  K o p H + e n b n a  - 3 a K m o Y a e T c c I  B s b 1 6 o p e  n o s e p a T e a -  
HOrO HHTePBBna B IIpet leJIaX OT MHHHMaIIbHOrO a0 MaKCKMaJIbHOrO 

p e 3 y n b T a l . a  ~ s ~ e p e ~ d :  

A X -  
X M O K C - ~ / ~ ~ U N  , 

2 (3 

4 - YHCnO H 3 ~ e p e ~ d  B AaHHOfi C e p a H .  

HeynoBm~o M e T O n a  B TOM, YTO lTpH 3 a n a H H O M  YSfCne H 3 M b  
p e ~ ~ f i  MbI H e  M O X e M  n p O H 3 ~ 0 n b ~ O  B b 1 6 p a ~ b  nOBepHTenbHyIO B e p b  
HTHOCT~. CKBX~M,  n p H  ?2 = 5 HaM H e  y n a c T c R  HaZiTa noeep- 
T ~ J ' I ~ H ~ &  H H T e p B a n ,  C O O T B ~ T C T B ~ I ~ U ~  d = 0.99. B C n e n y I o U H X  

naparpa@x paCCMOTpeHbI MeTOnbI, C B ~ ~ O A H ~ I ~  OT 3 T O r 0  HenOCTaT- 

K a ,  HO ~pe6yrorune 6onee c n o x a b r x  a b r u a c n e a a i i .  

12  

O I C o w a ~ e n b ~ b &  p e q n b T a T  IIpHBOnPrrcR c Y-mHHeM 
JImTHOfi H ~ T H O C H T ~ ~ ~ H O ~ ~  norpe~m~~rnf i  H L I O B B P ~ B J ' ~ H O R  B B P T -  

HOCTH. 

B9JIwmb1 A X  , U M y g e H H b I e  B p a 3 H b U  OLlHOTWHbIX C e P m X  

H 3 ~ e p e ~ d ,  HeCKOnbKO oTJIH.raWTCR OT npyra. Paa6pm moL 
T e M  60~1blrr9, Y e M  MeHbIIIe H 3 ~ e p e ~ d  B CepHH. Onpen-H n O B e L  

p m e n b ~ b d i  E n r r e p B a n  no opsrofi cepm H ~ M B ~ H ~ ,  M ~ I  n o n y c m e M  

H e K O T O F m  HeTOYHOCTb. ~ W ~ H M H  CnOBeMH, n O r p e m O C T b  H a l L l e m  

p e 3 y i l b T a T a  C a M a  BbmHCnReTCR C ~ e K O T 0 p O f i  IlOrPeWHOCTbK). 

3 a s~cmoc~b  OTHOCHTWI~HOR n o r p e m o c T H  B senmme no-  
r p e r u H o c T H  OT mcna a ~ ~ e p e ~ d  B cepm n p e n c T a B n e H a  H a  rpa+si- 
K e  ( ~ H c .  3), ~ 0 ~ 0 p b I j i  n O K B 3 b W e T ,  YTO H e T  C M b I C n a  nPOW)RAPb 

BbmHCneHHe I I O ~ ~ L L I H O C T ~ ~ ~  C 6 o n b m o f t  TOYHOCTblO. ~ P O M ~ X ~ T O Y H ~ S ~  
i 

a b w n c n e m s  n o r p e l l r ~ o c ~ e f i  n p n B o m T  H e  6onee, r e M  c ~ B Y M H  3H& 

YaUHhfH X~HI$P~MII. n p H  3BnHCH pe3yJIbTaTa UOCTaTOYHO O w H m  

q m c a  O ~ O B  @pofi B n o r p e r u H o c T H ,  HO e c n H   TO m+pa 1 m~s i  
2, MOXHO OCTaBIlTb n B e  ~ @ p b l .  

~ D H M ~ D  1, B P ~ ~ Y J I ~ T ~ T ~  A? = 5 H ~ M ~ P ~ H M  n ~ n y r ~ e ~ ~ x ~ ~ ~  
= 3 0,s; XMuX~ 3 6,8. T p e 6 y e ~ c ~  y K B 3 a T b  p e 3 y n b T a T  ~ 3 M e p ~ E d t  

no M e T o n y  Kop~+enbna. B b ~ H c m e M :  





f 
n 

<x> = f d - m  x', ; 
n t s  I= /  

Ecnn aa~epr re~cn  H e c K o n b K o  aenwm, cpemee s H a y e H H e  nx 
C Y M M ~ I  ~ B H O  c y M M e  cpenaw s ~ a s e ~ ~ t k ,  mnpmep 

Llomme an, yTsepxnemie, acnonbqa o n p e n e n e H a e  cpenaero. 
E C ~ H  B e A m K H b I  2 H Y H e a B H C H M b I ,  T .e .3HaYeHAe on~oR 

113 HEM H H K ~ K  H e  C m a b m a e T c s x  H a  BO~MOXHWC 3 H a Y e n m x  npyro8, 
TO, KBK UOKB3bIBBeTCR B TeOpAH B ~ ~ O H T H O C T ~ ~ ,  C p e n H e e  3 H a Y e H H e  

npoaa~ene~m c n y r a i i ~ b r x  senwm ~ B H O  n p o a 3 ~ e n e ~ m  ax cpen- 
~ n x  3 m ~ e ~ l t f t :  

~ ~ c ~ I o A ~ ~ Y S  mo comxiomenue, n o m x e M  a M e q a T e n b H o e  C B O ~  

CTBO A N C ~ ~ P C &  He3BBEICNMbLY CJ'lyr~a&-IbDc BeJIEnEH. ~ Y C T ~  2 H L/ 
T a K H e  BBIIIFImbI.  0 6 0 3 H a ~ A M .  

CMbICn KOTOPOTY) B TOM, YTO BepORTHOCTb IIOBBlIBHKff X m  6 b 1  KB- 

K o r O d i l 3 6 y ~ b  3HaYeHWI x P a B H a  enAHHUe. 

B crryrae H e n p e p b r B H o r o  p a c n p e n e n e H m  B B O ~ ~ C B  B e p o m -  

H O C T ~  TOrO,  YTO c n y r a j i ~ a ~  B e n m m a  m m Y e H a  B H H T e p B a n e  OT 

.z no ~ f d x .  &a B e p o R T H o c n  n p o n o p u n o H a m x i a  dx A ~ I I E I C ~ I -  

BaeTCR B B m e  n p 0 ~ 3 B e ~ e H ~  f (~ )  d ~ .  @Y'~~KuKR ~ [ X ) H ~ ~ ~ I B ~ ~ T C R  

+w~meii m c n v e n e n e H m .  C y l I e T o M  (1 1 ) , o n p e n e n e H a e  moti 
I $ Y H K ~ H  MOXHO 3 B n H C a T b  B B m e  



lrne QFZ - Yacno o n m B ,  B KOTOPISX m m m a  u~ omsanacb B 
wmepeane OT rZ no 2 + d~ . 

q~06b1 cnenaTb nomTae +~ILKIU¶E pacnpenenexim 6onee Ha- 
I'IIRnHbIM, ~306pa3EiM Pe3YJLTaTbI CepHH H3MepeH& J?pa+~.le~~Xi. 
3 ~ a ~ e ~ m  as~epeHM Jti 6 y n e ~  o ~ m a n b n s ~ b  H a  ~ O P H ~ O H T ~ J I ~ -  

HOR OCW X , KOTOPyIo p8306beM HB OllHHaKOBbIe HIiTepWJIbI AX. 
%cno as~eparr&, p e a y n b ~ a ~ b ~  KOTOP~IX nonanw B EmTepean A X  , 
0 6 0 3 ~ a ~ w ~  A . no Bep~~K€inbHofi OCH 6 y ~ e M  OTKnanbIBaTb ACNIIo 

m ~ e p e ~ d i  9 . neneaqm H a  Benwmy mTepmna AX . B pe- 
3yJLTaTe IICNIJWHM ~~YlIelFlaTbIk rpa$HK ( ~ H c .  4 ) , Ha3bIBaeMblirn- 

CTOIP~MMOB, rpa4ae Harmmo n o ~ a a b ~ ~ a e ~ ,  rne w K a K  rpynnmy- 
IOTC5J peElyJIbT8TH H 3 M e p e m .  

Pnc. 4. r n c ~ o r p a ~ ~ a  

~o~opasr II npencTameT co60ff ~ ~ € u $ H K  (PYHK- pacnpeneneHm 

ffX). T W Z N H ~  BHR K ~ H B O #  pacnpeneneHm npHBeRe~ ~a pxc. 5. 

B B  
ManbDc aHTepeenoB A X  npoa3seneHne f & j d ~ = ~  

naeT n o m  non~om mcna oTmeToB, nonanammix B  an& mrrep- 
een OT X no Sf&.   TO npoa3~ene~ae pamo rmolrra~w EEXLIT~H- 

xoeamoro yYacTKa. nnoruanb non ~cefi K P W B O ~  naeT nomo mme- 
TOB, p e a y n b ~ a ~ b ~  KOTOP~IX nonanamT B mTepean -- "a4 -. %a 
nOJW PaBHa, OYeBWHO, enHHNUe. M ~ T ~ M ~ T W I B C K B  3TO anHCbIBB- 

eTca K€~K ycnosne H O ~ M H ~ O B K H  +~HKUWH pBcnpeneneHm: 

Aria Bbmacneam nOBepETenbHbIX B ~ ~ O R T H O C T ~ ~  0 6 p a ~ a ~ c ~  K 

pac. 6, me npencTaaneH + ~ H K L M H  pacnpeneneHm a nose- 
pHTenbHbfi HHTepEZln <X>f A x  . AoJW pe3YJTbTaTOB, IIOIIanaIoUHX 

B SOT HHTepean, T. e. noBepwrenbnas BeposTHwTb, pama nnoua- 
na ~ E U I I T ~ K X O E Z ~ H H O ~ ~  +HIYP~I. 3 ~ a  nnouanb OnpenemeTcR nHTerpa- 







Y a f i H b 1 ~  n a p a M e T p O B .  B P e a n b H O M  3 K C n e p l l M e H T e  H a  p e 3 y n b T a T t I  

1l3hlepeHl@i BJINRIOT M H O r l i e  IIpEIYliHbI, I I03TOMY p e 3 y n b T a T b I  OT- 

U e n b H b I X  1 1 3 ~ ~ p e ~ &  HenpepbIBHbXX I $ H ~ W I ~ C K E I X  B e n l N H H  liMeIOT 0 6 b ~ -  

HO H o p M a n w o e  (raycco~o) pacnpeneneaae. C npyroii CTOPOH~I,  

p e 3 y I L b T a T O M  3 K C n e p H M e H T a  M O r y T  6 b l ~ b  C n y Y a f i H b I e  BenWIKHbI,  

a y ~  p a c n p e n e n e H b I  no H O P M ~ L H O M Y  ~ ~ K O H Y  H e 3 a B a c a M o  OT B m a  
pacnpenenesm l i c x o n ~ b ~ x  m n e n b e b r x  m ~ e p e ~ a f i .  

Pacnpenene~ae llvacco~a H B ~ R ~ T C R  ~ H C K P ~ T H ~ I M  pacnpene- 
n e H U e M ,  OlTliCbIBaIOIUHM BePO5lTHOCTII nORBneHHSl CTIY'IafiHbD[. B3aWM- 

HO r i e 3 a B a c a M b x  c 0 6 b l ~ a f i .  Pacnpenene~w llyacco~a n o m m s r e T -  

CR,  H a n p a M e p ,  rlicno G ~ O ~ H O B C K ~  Y ~ C T I I U  B none 3 p e ~ m  MHKPO~ 

CKOIIa, KOnEIqeCTBO YaCTIIU,  IICnYCKBeMbM. HCTOYHMKOM ~ O C T O R H H O ~ ~  

a m a B H o c T a  B T e Y e H a e  O n p e n e n e H H o r o  a H T e p B a n a  B p e M e H l i .  

C n y Y a i i ~ b ~ ~ l i  senw m a M a  RBTIRIOTCR u e n b I e  wcna - K o n w e -  

CTBO C O ~ ~ I T &  B O n p e n e i l e H H O M  H H T e p B a n e  B p e M e H H ,  0 6 n a c T a  npo- 
C T p a H C T B a  li T . n .  B ~ ~ O R T H O C T ~  T O r o ,  YTO B llIaHHOM I iHTepBaILe  

6 y n e ~  3 a p e r H C T p H p O B a H O  N ~ 0 6 b 1 ~ 1 i f i  

rpaI$a~a H a  pac . 8 m n m c T p a p y I o T  p a c n p e n e n e H a e  nyacco~a 
n p H  p a 3 i I w H b l X  ( IZ/> . n p ~ l  60nbmm </V> LlHCKpeTHOe pacnpe- 
U e n e H M e  MOXHO ~ P I I ~ J ~ H ~ E I T ~ ~ ~ H O  C Y H T a T b  HelIpepblBHb1h.I ( C ~ ~ B H M -  
T e  3 T y .  C H T y a r u l r o  C I I e p e X O n o M  OT I 'HCTOrPaMMbI K I$YHKUMH PaC- 

npenene~m),  a n o c e o n b K y  ~ a x n b 6  a3 p e s y n b ~ a ~ o ~ ,  pacnonoxea- 
HbIX B G ~ E I ~ N  4N > , n O J Q T a e T C R  n y T e M  6onbmoro qaccna l i3~epe- 
~ ~ l f i  ( P ~ ~ H C T P E I P Y ~ T C F I  6 0 n b ~ ~ 0 e  YIlCnO C O ~ ~ I T E I #  N ), pzcnpene- 
24 

~ D I ~ M ~ V  4. K ~ K O B ~  B e p O s T H O C T b  T o m ,  YTO CYeTYEiK H e  38- 

P e r H C T p K p y e T  Hli O n H O r O  -KBaHTa 3a 2 C e K y H n b l  n p H  c p e I l H e f i  

CKOPOCTH c Y e T a  5 K B ~ H T O B  B c e ~ p n y ?  
C p e n H e e  Yl iCnO KBBHTOB, perEICTpEipYeMbIX B .?allaHHOM m- 

T e p B a n e  B p e M e H a  (N7 = 10. nonc~asnsrcr  TO 3 ~ a Y e r n : a e  B (25) 

np l i~ep  5, C K O ~ ~ K O  B p e M e H H  H W H O  3 a T p a T K T b  H a  p e r H C T -  

pauno Y a c T l i u  npa  cpen~efi  CKOPOCTH c Y e T a  iT= 5 K B a H T o B  B 

C e K y H n y ,  Y T O ~ ~ I  OTHOCKTenbHaR n O r p e l I I H O C T b  H e  n p e B b I U a n a  ,J!? = 

= 10% npli n 0 ~ e p H T e n b ~ O f i  BepO5lTHOCTIl d = 0,95? 
T p e 6 y e ~ a ~  n O r p e U H O C T b  H e B e n H K a  H M O X e T  6 b 1 ~ b  06ecnese- 

H a  n H U b  npli 6onbmux n/ , n O 3 T O M y  MOXHO n O n b 3 0 8 a T b C R  ~ a 6 n .  1, 
C nOMOLU6IO K O T O P O ~ ~  HaXOnNM 

A #=26 =2 



h a  P B ~ ~ H Y H ~ I X  B H ~ O ~ O K  (cepm ~ s ~ e ~ e ~ m )  onnoro H ~ o r o  
xce oheua n M ~ K  n q a T b  p a 3 n m H b I e  S H a Y e H m  KBK 5 , 
T a K  H sZ . Ycpen~m Z no 6 m m o ~ y  (B npenerre - ~ ~ C - K O H ~ Y -  

SH p e 3 y J I b T a T b I  I l O f l C K B ~ b I ~ T ,  YTO, HMeR B P C n O P B X e H U  

o n ~ y  e b 1 6 o p ~ y ,  B m q e c ~ ~ e  namymero npH6nmce~m K KCz)cneny- 
eT B m T b  2 , a H ~ W ~ ~ W W $  OUeHKOR dZ 6 y n e ~  $ . 

3 ~ a q e ~ a e  5 - cny.laftHaa Benlmma. Base ,f KBK na-uryro 

i o u e ~ ~ y  ~ s ~ e p e ~ o R  eenwmb~, M ~ I  ~ M M H ~ I  B ~ ~ R C I I I I T ~ ,  KBK ~8n0'r 
c e 6 ~  OTKnOHeHHe B e n w H H b I  3 OT HCTHHHOlW 3RB¶eRBFI, IIOCKQlIbKY 

HMeHHO aT0 OTWIOHeHHe, a H e  paa6poc OTnWIbHblX H ~ M ? ~ ~ H H ,  
4 

6 onpenenm n o r p e l r u r o c ~ b  o ~ o m a ~ e r m ~ o r o  p e a y n b ~ a ~ a a ~ c n e p ~ ~ e m a .  
Teopsm H o n m  I I O K 8 3 b m T ,  YTO paa6poc 3 H a ¶ e H I d 8 d t  

CHT OT YHCna  H 3 M e p B H M  B K B W ( ~ O ~ ~  CBpllH. C I ~ M  6onbme H 3 M e p &  

HHR B CepHRX, T B M  MBHbUHM O K B 3 b m e T C R  pa36poc C p e n H H R  3Ha-  

Y e I i d ,  HHbIMH CJIOBBMH, T e M  T m H e e  C p 8 A H e e  SHaYBHHBCOOTBBTCT- 

B y e T  HCTHHHOMY. 

Pas6poc C p e n H H X  ~ H ~ Y ~ H H #  6 y n e M  X a p a K T e p H 3 O B a T b  TaKHMH 

xe n a p a M e T p a M H ,  YTO H pas6poc o~nenb~bnc  p e 3 y m T a T o B .  

B s e n e ~  C p e n H e K B B n p a T w H y K J  0LI lE i6~y  C p e n H e r O  5 . He=- 
BHCHMO OT BW pacnpenenexism o ~ n e n b ~ b n c  a a ~ e p e ~ d  H wcna 
SisMepeHEd! n B B ~ I ~ O P K B X ,  M e m y  BeJIkmHHaMH, X a p a K T e p H 3 y r o l  

UHMH pas6poc OTnenbHbDc S i s M e p e ~ &  H p E @ O C  C p e n H E X  3HaY+ 

H&, CylJ leCTBYeT I l p O c T a B  CasI3b:  

%O COOTHOIUeHHe BBILR6TCB @ ~ ? I ~ ~ M ~ H T ~ J I ~ H ~ I M  B TeOPHH n0- 
rperwoc~el H nmcmercs HB pac. 9, me n p H s e n e H b I :  pacnpene- 
JIeHHe p e 3 Y I I b T a T O B  ( ~ H c T o ~ ~ ~ M M ~ )  O ~ H O #  B H ~ O ~ K H  0 h e h 4 0 M  /I = 
= 10 H C O O T B e T C T B p U H e  BTOR Bb160pKe 3 H a Y e H m  H Sz?;pBaC- 
I I p e n e J I e H H e  pe3YJIbTaTOB OTneIIbHbIX H 3 M e p e H d  n p H  n+" (mK- 
LWI pacnpeneneewr f (XI ); p a c n p e n e n e H a e  cpenam rxme~& 
6 m m o r o  YHCna  B ~ I ~ O P O K ,  0 h e M 0 M  /i! ' 10 K B m m  (@~?IK= 
f (2 ) . Pacnpenene~ae cpemm r x x i a m r e n b H o  we pacnpenene 
HHFI O T n e n b H b M  H ~ M ~ P ~ H & .  

B~IBOQ (29) M O X H O , ~ C n O n b ~ R  ( 10) 9 npOJleJIaTb CaMOCTO- 

R T e n b I I o  WtH HafiTH B 61, 61. B c u ~ ~ e e  nOHEITb CMbICn B T O r O  C- 

o T r i o u e H m :  OHO n o ~ s a s b ~ ~ a e ~  KBK TOYHOCT~ peaynb~a~a  cepm ~ 3 r  

~epe~Ed i  ~ B H C H T  OT mcna ~ a ~ e p e ~ &  B cepmi II y K a 3 b x B a e T  rry- 
TH nOBblJlIeHWI 3 ~ 0 8  TOYHOCTH. 

~ Y C T ~  ~ p e 6 y e ~ c a  y M e ~ b ~ u H T b  OIIIH~KY p e q J I b T a T a  BKCne- 

p m e e T a  B 10 pa3. 3 ~ a  O U H ~ K ~  o n p e n m e w s  ~enmmoii gZ H 

nnSI ee YMeHbl l l eHW HYSHO H3MeHHTb MeTOnHKY 3 K C n e p H M e H T a  T a K ,  

Y T O ~ ~ I  pa36poc OTneIlbHbIX ~ 3 M e p e H &  YMeHblrrWlCR B 10 pas, JIH- 

60 n p H  c o x p a n e H u n  npexc~efi M e T o n m t i  p e n w H T b  B 100 pa3 YE- 

cno n s h f e p e ~ d i .  n p a K T H K e  HC~OJlb3yKOT 06a n y T H ,  HO B v e 6 ~ 0 B  
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J I ~ ~ O ~ ~ T O ~ H H  MMeTOnHKa 3KCnepMMBHTa 06bTYH0 XeCTKO 3 8 A a H a  H 

KIOBblUlaTb TorIHOCTb H ~ M ~ P ~ H M  IIPIIXOUHTCB n M U b  YBenMYeHHeM 
r ucna ~ 3 ~ e p e x i I I Z t .  

nm onpenenesm OIIIH~KH &  WHO n p o n e n a T b  G ~ C K O H ~ Y H O  
MHOI'O H3Mepexi&,  YTO Hepea l IbHO.  Ha IIpaKTHKe BbFIIICnRIOT C p e n -  

H e K e a n p a T w x i o e  c r r m o r i e x i n e  Sz m cepm ~3 IZ m M e p e ~ x t i  WIH 

senmmiy 

, Has-e- B b 1 6 0 p 0 Y ~ b X ~  Cpf iHBKBBLIpaTWHbIM O T ~ C ~ ) H B H H ~ M  C p e n -  

H e r o .  ~ P R  ~ O J I ~ I I I O M  Y n C n e  ~ a M e p e ~ H #  ( I I ~ ~ K T H Y ~ C K H  n p H  f i  > 5 )  

Pacnpenenexine cpeww a m r e ~ ~ f i  B ~ I ~ O P O K  60nb~uom o6be~a 
6 y n e ~  HOPMaJlbHhIM ( ~ ~ Y C C O B ~ I M )  HB3BBHCHMO OT B W l a  PaCllpWl-  

n e H u R  OTLWIbHbIX HZIM~pexiHfi.  TO Y T B B m B H H e  WIIIlOCqHPY$PFEI 

H a  PEC. 10, me n p H e e n e H M  pacnpeneneasm P, (39 cpeww sm~e-  
HH# 5 BbIIIaBIUHX OYKOB n p H  f i  6poca~mx KI"pNIbHOfi KOMH. 

n p H  0 = 1 H M e e M  p a B H O M e p H 0 0  n H c v H O e  p a C I I p e n e n e H H e  

3 y n b T a T O B  oTneJIbHbIX 6 p o c a x i ~ .  C p e n H H e  3HaYBHHR M O T  M- 

IIIITbCR LlHCKpeTHO C EMTBpBBnOM dz=Vn . TWKBMEI O ~ O ~ H B Y ~  

H ~ I  a x i a 4 e x i m  G(ZjhZ=nG (5) , uanwe enlawaylo qomm 
IIOCTpOeHHOfi no 3THM TOYKaM rHCTOr'p8MMbI. ~ P H  60JIbm PZ pa- 
npenI3'IeHHe C p e m H x  CTBHOBH'EEI nOYTEI HeIIpBpbIBHbIM. w C p a S  

HeHHR H a  PHC. 1 0 , ~ ~  r' I T p m n e H b I  I ' P ~ ~ H I C H  &HKL[AEI p a C I I p e n M e  

HHR T'ayccafo (3) c ~ o i i  xce ARcnepCAeR,  YTO EI C o c r r B e w T B p  

me pacnpeneneam P, (a. npa tt = 4 p a c n p e n e n e H H e  cpemw 
a x i a q e x i d  M a n o  o T n w a e T c s  OT x i o p ~ a n b x i o m ,  a I T ~ H  n = 8 mn 
pacnpenenexim B npenenax rpamecxcot TWHOCTH H e p a m m H M h I .  

npa r a y c c o B o M  p a c n p e n e n e x i m i  c o o T x i o u e H A e  M e w y  nosepb  
T e n b H b I M  HHTepBaJIOM H ~ o B ~ ~ H T ~ J I ~ H O R  BePORTHOCTbH) OIIpeneJIR- 

eTCR 4 y H ~ U H e k  h I I J I a c a  @(U/ . Ecna n nOCTaTOYH0 BWHKO, 

MOXHO C S ~ T ~  % a S' , T o r n a  

m e  u I t a x o n H T c a  no a a n a x i x i o ~ y  m a Y e H m  no~epmenb~oR Bepo- 

SITHOCTH c ~ O M O L U ~ I O  ~~~R h n n a c a  (CM. ~ a 6 n .  1 ). 
Pasnw~e 5" A (COOTB~TCTB~HHO, Ss H gE ) onpene- 

meT n o r p e I m o c T b  B mnmme n o B e p m e m x i o m  m T e p B a n a .  &a 
~ O ~ ~ ~ O C T b  C B R 3 8 H a  C p a 3 6 p 0 ~ 0 ~  d, B W 3 H b I X  CepHRX H 3 M b  

pexiHi3. MepoR O U H ~ K H  B B e n w m e  OIUE~KH CJ'IyXEIT CpeAHeKBeApa-  

T m H a R  OIIIH~KB G . O T H O C ~ P I ~ ' I ~ H O ~  3 H a Y e H H e  0LUH6KXi (I] : 
fix 

~ ~ N H K  ~ T O R  s e n m m i b l  n p m e n e x i  H a  p ~ c .  3. 
Ecna SEICJIO ~ a ~ e p e ~ E d i  H e B e n m o  ( 4 5), B e n m m i a  Ss 

RBTIReTCff B e C b M a  rpy6oR O U ~ H K O R  k?& , H UnsI 0 6 e c n e ~ e x i m  3a- 
n a x i x i o t  nosepmenbnoii B ~ ~ O S I T H O C T A ~  I I P E X O ~ ~ R  6 p a ~ b  6anee 
mxpome n o B e p m e n b H b I e  m T e p w n H ,  q e M  o n p e n e m e M b I e  COOTHO- 

IlleHHeM (32 ). ~ O ~ P ~ B K H  W O ~ ~ H H O  3 a M e T H b I  IIpH d 6JIH3ICEX K 

enmnue. 29 



PEIC. 1 0. Pacnpenene~ae cpenam 3 ~ a s  e111ii-i s b m a s u w  WKOB ~ E I  

~ ~ o c ~ H H S I X  EIrpaJIbHofi  KOCTEI 

CRTKOB llpOUeHTOB. E c n ~  d 6 ~ 1 1 1 3 ~ 0  K enHHHUe,  n p H x O n m R  W2.l 

IIOJIbSOBElTb A IIpH 6 0 J T b l . U ~  f i  
Ta6nnrra  2 

K o a & $ ~ m e g ~ b ~  C T b K l n e H T a  t&, . 

n o ~ a a a ~ m  np~16opa 0 6 b 1 s ~ o  O K p y r m m T  no 6nmaiiuero ne- 
n e H m  u K a n b I  ( ~ ~ o r n a  no n o n o s m b I  nene~m),  n o c K o n b K y  o ~ c s ~ l c  
T ~ I B ~ T ~  H a  rna3 nona n e n e H m  ~ e y n o 6 ~ o  a H e H a n e x H o .  Ecna cny- 
Wl&bIe  OLLIEI~KH HeBenAKEI, B C e  H 3 M e p e H B .  n 0 C n e  OKpylXeHHSI na- 
nyT onm EI TOT xe pe3ynwaT. B STOM c n y Y a e  n o c T a T o s H o  orpa- 
H W I ~ C R  asyrn-~pem a 3 ~ e p e ~ m ~ ~  (HO H e  O ~ H A M ! )  a H e  H ~ X H O  

llpOBOnWI'b CTaTEICTWIeCKJW o 6 p a 6 0 ~ ~ y  p e 3 Y n b T a T O B .  O ~ H ~ K O  Cne- 

n y e T  y Y e C T b  npH60pIQW3 ~ O r P e L U H O C T b .  

E i y n e ~  pasnma~b n o r p e u H o c T b  o T c r e T a  no usane EI norpeu- 
H O C T ~  n o ~ a 3 a ~ M  np~16opa. 



i i o r p e u n r o c ~ b  mcreTa,cm=m c o K p y m e H a e M ,  npmeM 
p a m i o B  nonoBmie neneHm lumnu EJIB nwoBmie TO# nonH neneHm, 
no ~ c r r o p o B  n p o a a ~ o n m  oKpymeHne. n p & n m e ~ ~ o  M ~ H O  CYEG 
TaTb, ¶TO T a m  nOI+pellIHOCTb COOTBeTCTByeT ~ O B e p W I W I b I i O f i  Be- 
P ~ R T H ~ C T H  d = 0,9. 

n 0 ~ l r n r O C T b  noKEl3&iElr#, Toe. HeCooTBeTCTBRe nOI(B3BHM 

IIpSf60pa HCTHHHOMy 3HBYBHIIK) E i a M e p ~ e M o f i  BenWIHHH, M4KHO O l h  
p e n e r r a T b  npa cpammmi n o m 3 a ~ H R  nmaoro n p m 6 o p a  H 60nee~o.r- 
HOrO STBnOlIHOT'O 11pB60pa. *a n0QelmlOCl.b M m e T  6b1~b ICaK C- 

c~eMaTwec~oa ( ~ a n p n ~ e p ,  H e s e p w  rpany~po~m) ,  Tax H cny- 
Y ~ P H o B .  B nacnopbn t  naHHbnc npmomT M a K c m m H o e  aiaseHae 
C Y M M ~ ~ H O P  norpermroc- ra  ( cx ic~e~a~rnec~aa  nmoc c n y ~ a i i ~ a c r ) ,  
KOTOpOe ~aElkmH>T nReneJIbH08 IIPH~ORHO# n0rZ)BIIMOCTbH). M o % ~ T  
6b1m y m w a  o ~ ~ o c m e m ~ a n  ma a6com~~as1 npenenb~an nck 
rpemomb. 

lloaepmenb~aa B ~ P ~ T H O C T ~ ,  CooTBeTcTBywuaa n p e n e n b n o f i  
norpemocTa, 6m3m K enaHnue. 06b~11-10 I I P I I H H M ~ T  d = 0,997. 

BM~CTO npenenb~oti norpeluHocTn X M o x e T  6 a r n  y r c a a a ~  
K n a c C  T@IHOCTH 11p~60pa , K o T O p b a  pa3nlNHbM ~ P H ~ O P O B  

oaHaYaeT paaioe. B HeKoTopbnt  cnyYaax ( ~ a n p a ~ e p ,  nnsi Marash 
HOB CoIIpOTHBIIeHl&, ~ M K O C T ~ B )  NIaCC TWHOCTH O a H a Y a e T  

BbIprt 
X ~ H H ~ I O  B n p o n e ~ ~ a x  omocrnem~b~y~~ npenenbqm n o r p e r m r ~ c m :  

rne X - noKa3aHm np~6opa. 
A ~ C O ~ T H ~ I ~  nOrpeUOCTb B 3 T O M  cnyyae HaXOp.HT no @p 

W=e 

TfIacc TCWHOCT~~ MOXBT 6STb W E E 3 H  ~alulrane IIpprfiOpa, HO 

, a ~ o  H e  Bcerna BO~MOXHO. 'I~CTO HcnomqmTcn moronpenerrti 
; ~ u e  npdopu,  B xo~opba  o m  E Ta me m a  npn pamw~aa 

pemMax pa6o~u  am cnocodax s m r o s e m n  npudopa c o m m ~ ~ y e u r  
pamwau~ npenena~  a a ~ e p e ~ H R  XMCIXc mx n a e  p a m a b l ~  
H3Mep6IeMbIM B B I I H I W M .  B T a m  W B R X  B n B C P O p b D C  

I ~ X C ~ ~ ~ D B B I O T  nofPeluHocTn mn m o m  xs n o n y c m t a e w m  e e p ~ a i r r o ~  
HcnomsoBaHwr npa60pa. Q o p ~ y n u  nm BmIpcnenm n o r p e u m o c ~ e f t  
~ 0 r - y ~  6b1m 6mee C ~ O I K H ~ I M H ,  s e ~  (3 5) m a  (37 ) . M x  Tame 
npmomT B nacnopmm naHHbIx npdopa. 

3ne1c rpom~ep~~ea~ue  npn6opu abmycmrol' cnenyromx ma- 
COB T ~ H O C T H :  0,05; 0,l; .0,2; 0,5 ( n p e u e a ~ o m e ) ,  B 1; 1,5; 
2,s ; 4,0 (TeXHwec~lie). &Ul WIeKTpOHHaDc npH60p0~ KJIaCC TW-1 

HOCTH 0 , O  5 H e  y m a x - x a s n m e ' r c r r ,  HO BBeneH nononmeTlbHo Knacc 
6 , O .  

Ecnn macc TO~HOCTH H ~ H ~ B ~ C T ~ H  B H ~ T  n a c i i o p ~ ~ h Z X  n a t ~ ~ h ~ ~  

np~6opa,  M W O  HCnOlIbBOBBTb O ~ ~ T I H O  IIpHMeHHeMOe nwBlVIO I'Pa- 
R~HPOBKH: npenemHas norpemowb paw uene nenenm luKanM 

nps#opa. 
~ R H M ~ R  6, M w l n ~ ~ o n b T h i e ~ p  KnaCCa 1,s CO IIXKBJlofi H a  

300 MA n a e ~  B m 6 0 ~  ~ecTe  UKanbI a6cmmy10 npenenbHyIo 



8 . p ~  rpy608 orreme norpemoc~e# 6 y ~ e M  yrmbleam n m  
TY m ~ P E ~ O P H ~ I X  norpelrmoc-reii ( m r e ~ a  m w  noxaaa~xi+i), KOTOI 

6 m m e .  Ecnx, B CBOIO osepenb, CnyYaBHaR (~ . e .  onpenem- 
e M a R  p 3 6 p 0 ~ 0 ~  pe3yJIb~aToB) H n p w 6 0 p ~ a ~  nOrpeIlMOCTH 3aMeTHO 

pammcuo~ca, B 3811 CR O K o m a T e n H O r O  pesynbTaTa mMepeHH21 Y 6 y n e ~  yxasma~b  6omlrrylo w 3  HHX. Ecnn ~ T H  norpewocTH np- 
M e p H 0  OAEIHaKOBhl, M4KHO Y K a a T b  n106y1o HHX. 

fiJIS npOBeneHKFI CTaTHCTIlreCKOB 06p60~m pe3yJIbTaTOB 

maTb cpenHeKBanpa$mKyIO IIPW~OPK~IO OLLIW~KY 5 , yrmbb 
o m ~ 6 m  mcswa R no~aaamr2jr. 

Om6m oKpymeHm pacnpenenem pamioMepHo B npenenax 
f & OT 3HaSeHEIFI, DO KOTOpOrO npOEI3BO-R OICpYT'J'leHHe. 3aWb 
p/ - =em neneHm m w  n o n w  neneHm, no ~ o ~ o p o i i  II~OIISBO~WTCR 
oKpyrneme. B a T o M  crryYae (CM. n. 3.1, npmep 3 )  

. . -  

Pacnpenene~ae o m ~ 6 0 ~  nomsaa& o 6 b m a o  H e w a s e c T r i o .  fins~ 
OUeHKH 6 BOCllOJIb3yeMCR ' I ~ ~ ~ B H ~ o M  36", CnpaBem&iBbIM n p w  
x i a n m w n  HopManbHoro (rayccom) p a c n p e n e n e r r m ,  w B ~ I P ~ ~ H M  G 
nepea n p e n e n b H y r o  norpemocTb Ai . n p w  rayccoBoM pacnpene- 
n e H m  npaKTmecKn Bce O T C S ~ T ~ I  a K n r o Y e H M  B mnrTepBane 236, a 
no naHHMM npfiopa - B EmTepeane 2 X , 1103TOhq  

O ~ n w w e  peanbHoro pacnpeneneHm o m w 6 0 ~  OT rayccom H e  
n p m o m  K 6 0 n m x ~  H~TOYHOCTSM n p w  o n p e n e n e H w n  n o r p e m H o -  
C T ~ # .  

3 ~ a ~ ~ e  n p r 6 0 p ~ b ~  n o r p e r u ~ o c T e B  no3BonaeT ~ b 1 6 p a ~ b  onTElr 
ManbHoe s w m o  w s ~ e p e ~ w B .  llpenrronoxttw~, cnyraii~aa norpeu- 
~ocm nonymnacb 60nb~e npn60p~oii. C n p a m m a e ~ c a  - H a  c ~ o n t i  
KO ~ y x n o  Y B e n m m b  s w c q o  w a ~ e p e H w Z 1 ,  Y T O ~ ~ I  nonyqmb peqm- 
TaT C M ~ K C R M ~ J I ~ H O ~ ~  TOYHOCT~IO? H a  n e p ~ b d  B3rrrcIn KaXeTCcI, YTO 

r e M  6 o n b m e  cnenaeM w s ~ e p e ~ E d i ,  T e M  Towee peaynbTaT, H, 06 
J I a n a n  LlOCTaTOYHbIM YCep4HeM R BpeMeHeM, MOXHO n0611~bc~ mOr. 
60fi xenae~oa TOYHOCTB. H a  nene wro H e  coBceM T a K .  Y ~ e n w *  
e a ~ b  s w c n o  m~epeaM riir PaaUIloHaJIbHo n n m  no o n p e n e n e H H o r o  
npenena. C POCTOM Y M e H b u a e T c R  cnpafiHaa n o r p e r r m o c T b  B 

o n p e n e n e H w w  c p e n H e r o  3 H a Y e H m  peaynTaToB OTUeJIbHbIX n s M e p b  
nocne Toro, KaK ma cTmeT M e m m e  n p w 6 o p ~ b l ~ ,  onpenem- 

U r n  POJIb CT- HI'paTb n ~ ~ 6 0 ~ l i b l e  I IOrpe lwOCTH,  H e  3aBHCR- 
m e  OT Y w w a  w a ~ e p e ~ & i .  f i a m ~ e f i m e e  yaenwexBe YsHcna B ~ M -  

p e ~ w f i  yxce  H e  6 y n e ~  n o s b n r r a T b  TOYHOCT~ pesyn6TaTa. OTCIOW 
34 

C n e m a ,  ¶TO OnTIfMaJIbHOe WiCnO H ~ ~ H ~ T ~ K W , ~  npK KOTOPOM 

cnyga#~aR n o r p e l u H o c T b  pe3ynbTaTa onma o n ~ o m  nopsInKa c n p b  
, ~ Q ~ H ~ I M W  WIR H ~ C K ~ K O  Memue npB60p~blx. H e  cnenywr, omiaxo, 
3 a 6 a m ,  ¶TO GBepXY SHCnO BSMepBHl& O r ~ W i l r e H O  

BWMeH8M 

HJIH C ~ ~ C T B B M W ,  KOTOP~IMW BEJ pacnonaraem, a CHEW - ~ p e 6 h  
MHI leM C m a T b  H e  MeIiee nBYX4'peX ~3MepeIi&, 9 ~ 0 6 ~  fie- 
ca B OTC~TCTBHH npOMaxa R M~TIOCTH C W a B ~ b l x  n O q m m ~ o c T e B .  

naaMeD 8.pw n = 10 w m e p a r m x  nanyrIeIEe crryraftaarr 

I I O r p e m o c ? a  d xcA = 15. H ~ ~ K H O  HBBTH OllTRMaJIbHW '3II:CnO 
E3- 

~ e p e ~ l &  n8 , ecnn n p a 6 0 p ~ a ~  norpeumocTb A Xo = 5. 
8 . p ~  o n ~ m a n b ~ o ~  qncne m m p e ~ I 1 Z t  c + a B ~ a s  norpeluamb 

n o m c x i a  6mb paBm npm5op~oii, a m a  yroro n m H a  cram B 
3 

pa= M e m m e ,  s e M  n p w  tz = 10, T a K   ax 

5. C T A T M C T W  E C K A R  O E P A m T K A  P E 3 Y I I b T A T O B  
I l P R M b I X  M ~ M E P E H M ~  



E?cJ%~ oUIE~~KH SM~THO pa--a&5I8 T O  HepXQ'MHO B sk 
r r a g e c T B e  5 6 p a ~ b  npocro cpemiee ap&~wmec~oe  meroamccs 
p e 3 y n b T a T O B .  k n e e  TO9HO lE)Mep€!HHbIe 3HaSeHEIR n y Y I u e  C O -  

o T B e T C T B y e T  HCTKHHOMY E n p H  Y C p e m i e H E X  AOJIKfibI B 60nbuefi C T B r  

n e H E  -'I% H a  p t33yAbTaT.  ~ W T O M J I  6 y ~ e ~  B b F I H C W T b  H a  C p e e  

~ e e  a p @ ~ e ~ m e c ~ o e ,  a coemiee B a s e m e H x i o e ,  -mas donee TW- 

HbI# p 8 3 y J T b T a T  I[BK 6~ H3MepeHHbIM 6mulee q H C n 0  pa3, ~ e k  M 4 .  

H e e  TOYH~I#. 
Ecm sk- n o n m e H o  B p e 3 y m T a T e  nk as~epe~nt i ,  n p w e M  

B C e  H s M e p e H m  IIpOBOnHJIHCb B OL(ELHaK0BbM YCnOBELRX, TO o64ee 
cpemee 5  omn no na r ry rm,  ycpemm BCM c o s o ~ y r r ~ o c ~ b  k13~e- 

pe~aR: 

~ O C K O I I ~ K Y  9 H C n H T e n b  W' 3 I i a ~ e H a ~ e A b  A P O ~ H  (4 0 ) M o m 0  

AOMHOIKEPL~ H a  ~ P O H ~ B O I I ~ H O ~  YHCJIO, H e  c a m  /rk , a CO- 

o T H o m e H m  M e m y  HHMH. K O ~ B U ~ H T ~ I  nepen 5' , ~ a s b ~ ~ a e ~ b ~ e  

Becam Wk ~ T H X  eenmm, H n o ~ a s ~ ~ a m r s ~ e ,  C K O ~ K O  pas WHO 

V e C T b  BenIFIHHhI zk IIPH YCpeaHeHHH, M O T  OKB3aTbCS IIpOH* 

BOJIbHbIMW. O A H ~ K O  COOTHOLUeHEe M e M Y  B e C a M H  H3MeHRT6CB H e  

M o x e T  a n o m o  o r l p e n e w T b c R  B cocrrewcman c (4 1 1. C ~ e n ~ e e  
m B e r u e H H o e  o n p e n e m m c l :  no a o p ~ y n e  

- 
n~mer,  Q. nortaxme, N TO n p H  o n p e n e n e H H a  ? E c o o T s e T -  

C T B ~ I O I ~ ~ ~ ~  lTOI"pelIIH0CTH 6e3pa3~1~1~0, r r p O A m e M  AH MbI c epd  
n ~ 3 ~ e p e ~ d  B ~ a m c ( 0 #  H a T e M  Y C p e M H M  p e 3 y n b T a T b I  aTIlx 

cepw, ma n p o n e n a e M  omy cepm ~s m HBMBPOH&. 

npmep 10. nanyrme COoTHOKIeHHe ( (451 ,  ncnonbqs~ wn- 

1 
e M ,  np~~enrnm K a o p ~ y n e  (43 1, T.e. c r n T a a  .F p e q n b T a T o M  CO- 

B O K ~ ~ I H O B  cepm n3 n =F% m~epe~Aa.  

MCXOAH~IMH namimm nm pacqeTa n o r p e l m r o c T a  A X  P ~ I O T C R  

oue~xui c p e n ~ e ~ r n n p a ~ m ~ o #  omadm B ~ I ~ B B H H O ~ ~  pas6p~- 
COM aKClTePHMeHTaAbHblX AaHHbIX 

x,3~3&~ 



sm~epem m +am-M - r m ~ ~ e m .  EDIH xe .Z ecm oKomaTeTI& 

i n d  peaymTaT arccnepmema, HJ~KEIO H ~ W H  n o r p e l l ~ o c m ~ ~ ,  C* 

'OT-mn0 C B M H H 0 #  ~ 0 ~ e p m e n b ~ O f i  BBPOSTHOCTH d . 

I B EIBySHblX CTaTbSIX, K a E  IIpaBIU'KO, IIPEBOJLSIT U O B B p ~ J ' I b H b ~  
a a r e p B a n  'nrr~ocamnryc omia c p e m i e K B a n p a T m H a a  o u r w i ~ a *  

dX=Gz , 
c o o ~ ~ ~ y l o r s H R  o H a q e H m  d = 0,68. Tarcoil mepBan xias- 
e a r o ~  C T a n m p T H m  H npn yxa3cu1m n o r p e m o c T H  sacTo H e  npHBol 
WT 3~aqenm nompmem~oB BBPOSZTIIOCTH. 

B m60pamp~oB npammce y n o ~ p e 6 a r ~ n b l :  o H a q e H m  +pa- 
Hbl:e 0,90; 0,95 r n ~  0,99. Cnoco6 sbmmcnewa n0rpemoc.m 
C B B R C ~  OT C ~ O T H O ~ ~ I ~ H H F I  M e w  cny9d~oti H rrp~6op~oil orua6m- 
MH H OT YHU'Ia H o M e p e ~ @  BeJISi¶SiHhI X . P ~ C C M O T ~ K M  T W H I H b I e  

cmyam. 
1. B 60JIblrra~1c~Be c n y Y a e B  nnsI BbRHCJIeHSiH ~ I O ~ ~ ~ ~ I I I H O C T H  

~ o m o  nonbwmmcs p a c n p e n e n e H n e M  I'aycca xi H a x o n m b A x c  no- 
M O ~ I O  MKIIUU Jhnnaca (~a6n. 1.) no c n e n p m e f i  c x e M e :  

~eilcmwrenbno, y c n o s H e M  n p u M e m M o m H  pacnpenenexim ra- 
ycca awmms nocTarmao 60~1bruoe Y H C ~ O  MKTOPOB, BTIWSIIOUEX 
H a  ornn6~y p e q m T a T a .  3 ~ o  y c n o s l r e  3 e s e n o M o  B b m o r w I e T c R ,  ec- 
n H  ripe-~ur cqafiabre C N I ~ K B  ( % >> GH ) w Y m n o  ~ 3 ~ e -  

pemd swarto ( B  > 5). Ecnx c n y ~ a f i ~ b ~ e  a npa60p~bie OLLIH~KH 
omoro nopnnm, TO naxe npa M a n o M  ¶acne a o ~ e p e m  ( r t ~  5 ) 
KOJIHIeCTBO @KTOPOB, BTImXOIWX HB ) ~ p ~ H p O B a H x i e  6- , OKBSbIB& 

W C S  UOCTaTOYHO ~ O J I ~ I I I H M  (pao6poc pe3yJTbTaTOB o T n e n b ~ b x  ~ 3 -  
~ e p e ~ a  m c  npdop~bxe norpemoc~a) . E c n H  npeo6nanaro~ npsi- 
6opabl:e n o r p e m o c r H ,  racTb HX H e  O ~ R E I ~ T ~ J I ~ H O  pacnpenenem 
no HOPhfNbHOMy ( ~ ~ Y C C O B Y )  3aKOHY. OILIH~KH OKpYrlIeHEIFI, HaIIpli- 
M e p ,  HMeIOT p a B H o M e p H O e  pacnpenenenne. O n ~ a ~ o  npemonmexise 
o H O P M B ~ H O M  pacnpeneneami C O B O K ~ H O ~ ~  npHEiop~olt OLUH~KH (47) 
H e  npEBOjIHT K CYLgeCTBeHHbIM O L U H ~ K ~ M  n p H  BbFIHcneHHH norperu- 
BOCTH. 

2. Ecna npeo6mna10~ c n y r a # ~ b l : e  O U H ~ K H  (S3 >> G ) 
zfl 

H 9 H C n 0  ao~epe~siii o k e s e n m c o  ( RZ 4 5 1, norperuamb q;t: o n p b  
UeJDIIOX C llOMOUbXO KO~@$HLIU~HTOB C T I J O ~ ~ H T ~  ( ~ a 6 n .  2 )  

CYW cny.la#abnr c o 6 m a f i  n p O H o B o n m a  B c a m  pa3Hb1x 

OTpacmx H a y =  H TeXHHKW: CTaTHCTHKa OTKa3OB O~OW~OBBHILFI,AOI 

p o x m d p a H c n o p - r H b m  T I ~ O H C I L I ~ C T B E ~ ~ ,  axia~memxias yacn 3 ~ c n e p ~ -  
MeHTOB aTOMHOfi H RnePHOfi  ) 1 1 3 ~ K l i  H T.U. 

K ~ K  npasmo onpenemloT cpemxee YHCJIO c 0 6 b 1 ~ d  ~ L N  7 (Ha- 

npmep, K o n m e m B o  qacTuu, n o n a B u m x  B menm) B T e s e H H e  on- 
penenemor0 m e p s a n a  B p e M e H a  2' ma cpenwm c~opocm c Y e T a  

u , / Z  E C ~ H  C O ~ ~ U R  He3BBBCIIMbI H C p e n W l R  CKOpOCTb CgeTa 

lTOCTORHHa, @ K T ~ ~ c K O ~  ¶HCnO co6mM n# B B Y e H H e  H H T e p W a  

Z R s m e T c R  c w & ~ o f i  BBIIINEMO~~, pacnpenene~~ofi no a a ~ o ~ y  
llyacco~a (25) c nmnepcaeil t 

,5=4N>. 
npa 4 N 7 ;* f p a c n p e n e n e H a e  nyaccom 6 n u 3 ~ o  K pacnpene- 

neHHI0  raycca H CTaHAapTHOMy nOBepHTWIbHOMy .HIiTepWy ( d = 
= 0,68) C O O T B e T c T B y e T  IIOrpelrmOCTb: 

A ~ = 6 = I / T f i :  m. 
0 ~ ~ 0 C H ' l ' e n b ~ a R  nOrpellM@CTb 

y6bmaes c ~ ~ C T O M  /V , ~ O ~ T O M ~  B a K c n e p a M e H T e  c T a p a m T c R  no- 
W H T b  KaX MOXCHO 6 m m e  (KBK rOBOpSIT, H ~ ~ H ~ ~ I O T  CTaTH- 

CTHKY) . %CTO enHIiCTBeHHblM cnoco60~ YBWIINeHBR RBTLReTCR 

y s e n w e H a e  w H T e m H o c T x  a K c n e p a M e H T a  1 , n o a T o M y  H e p e n K a  

3KCllepHMeHTb1, n N I U H e C R  MeCRUBMH, a T O  H r O l l a M H  ( H a n p W e p ,  

npa permxpaumi K o c M m e c K o m  a a p e ~ m ) .  
B p R n e  3KCnepHMeHTOB RnepHOfi  )H3HKH IIOMHMO H H T e p e C F  

UEIX 3 K C n e p H M e H T a T O p d  ' ~ 0 ~ e 3 H b l X V  ~ 0 6 b l T d  YHCICnOM N O ( H B I I P H ~ e p ,  

HCIIyCKaHHe naHHbIM HCTWHHKOM YaCTEiII Q a H H O M  C O ~ T ~ )  C Y e F I H K  

p e r H C T p H p y W  H npyI'He, * I I O C T O ~ O H H H ~ *  C O ~ ~ T T H F I ,  Ha3b lBBeMbIe  

)OHOM ( ~ a n p ~ ~ e p ,  Y a m H u b I  npyrom copTa H ~ H  OT npyrom HC- 

T O Y H ~ ) .  ~ W C ~ O  ' ~ W T O ~ O H H H X '  ~ 0 6 b l T d  0 6 0 3 H a Y H M  /v+. Hepen- 
KO N+ >>%, K a K  r O B O p n T ,  )OH *3e6neawV I l M e o ~ b I %  BW~KT. 
MOXHO JIH B T a I w  y c n o B m x  onpenenmb Nu ? O m a b m e T c ~ ~ , ~ o x -  

HO. nJDI  = O r 0  3KCKCpHMeHT I'IPOBOllRT ABB.H(fib1: OQSiH pa3 C H C c  

C n e n y e M b I M  HCTOYHELKOM c q H T a m T  B T e Y e H a e  H I i T e p m n a  B p e M e H a  r 7 
~ e n w H I i ~ ~ = ~ + A f "  , a ~ ~ o p o i i  pao - 6e3 H c c n e n y e M o r o  HCTOY- 
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 ma, npa ~ T O M  B TeSetIue TOPO xe mepBana ~peMeaa csmawr 
%*Ne6'3a~e~ ~3 peaym~rno~ nepeoro aKcnepaMewra smarawr 
PeqJIbTaT BTOpOPO: 

C ~ m i o  xe B p e M e H a  no~pe6ye~ca  H a  noncrer /Ve , Tan YTO non- 
Hoe  BpeMa arccnepamwra 

r = 2 5 = 2 8 ~ m .  
B wrcyTcTsae artcneprrwem = a n  661 Bcero 40 C. 

~ o ~ T ~ c T K M ,  ngSl KaXUOfi  nepBlnHo# BeJIWImbI MhI HalllTIH Cpen- 
HHe 3 H a Y e H m  a, 8, . . . , H n0I"pellrHWTH A a, A 4.. . . B KaYeCT- 

Be Harrrry.Iuero npw6nme~m nm BenIlrmbI 2 Bosr .+eM a ~ a ~ e ~ ~ l e ,  

norrysalolueecx npn noncTaHosKe BMecTo HCTBHH~IX aiare~wii A , 
gJ . , . cpensim a ~ c n e p ~ ~ e n ~ a n b n b ~ x  s~aYexiEdlr: 

&R onpenenearn nOl-peUHOCTHA t nocTynaM CJIenYIOUHM 

0 6 ~ 3 0 ~ .  ~ M ~ H H M  omy na nepsmnbIx aenwm,. HanpuMep a , H a  

Benmrmy ee norpelrmma a naMeM, rn cnanb~o  npn   TOM m ~ e -  
HHTCZI Benmma 2 . B peaynbTaTe xiafineM norpellrsiocTb AZ* , 
0 6 y c n o ~ n e ~ ~ y r o  norpemocTbm onnot aa ngpsmHbnc senwm: 

npEf BbREfCJIeHW ~ T ~ o H ~ B o ~ H o ~ ~  BCe BeIIWlEmbI K p O M e  a B 4 0 p  
Myne 2 CYHTaIoTCR IIOCTORHHbIMH - 3TO YaCTHaR lTpOH3BOLl- 

H a s .  3 ~ a ~ e ~ a e  npoeaeon~oii HaxonaM K ~ K  H s x i a r e H H e  I , non- 
cTamaR BMecTo HCTHHHLM Benmmi w cpenaae aKcnepeMeHTanr- 

HbIe 3HaSeHlllR. 

AxianormHb~~ o6paaou ~ a t n e ~  norpeuHocTa BenmmbI 3 , 
06ycno~nemb1e norpemocTaMa npyrm nepsmxibnc Benwm, Ha- 

Ecna Bce nepsEnHbIe BenmmuIbI nonyYaT ManbIe np~parrre~m 
6il , a T.n., np~iparrre~we BlenmmbI ,Z 6 y n e ~  pamo 

az &= ,7bb.r . . . (53 ) 
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Ana onpenenerrm P e a y m T n p y m r r r e i i  n o r p e ~ o c T a A d  ~ a w x o c b  

6b1 QOCTBTOWO nPOCTO CJIMR'Tb n O ~ I I M O C T H ,  0 6 y ~ J I 0 W I e H H b l e  OT- 

KeJlbHbIMH n e p B a 9 H b I M a  BBIIHYHHaMH. O ~ H ~ K O  n p H  aTOM J3JM A Z  MbI 

0 6 ~ 3 8 T e J b ~ O  n-RM ~ B B ~ I ~ L I ~ H H ~  P83yJ IbTaT.  ~ ~ ~ C T B E I T B I I ~ H O ,  

9~061,s m m m a  A l paamnacr, ~ ~ O M F I H ~ T O R  c y u M e  norperu~oc~eii, 
BCB n e P B W H b S B  BenWXHHbI UCUMCHbI OUHOBPBMeHHO OTKIIOHHTbCR HB 
BeJ'I~IiIiy CBOHX I I O r ' p e U l i ~ C ~ e f i  TaK,  ' IT06b1 O ~ Y C ~ O B J I ~ H H ~ I ~  3 T H M a  
OTKJIOHBHHFIMH H 3 M e H e H m  BBeJIENKIibI d ~ W H  OLUiOrO 3 H a K a ,  a 
e m  ManOBepO%THO. C K 0 p e e  B C e W  O T K n O H e H m  BeJlKiRHbI 2 , BbI- 

3BaHHbIe  P a W H S H b W  He3BBHCIIMblMH (~BKToP~MH, ~ Y W T  ' I a C T w H O  
K o M n e n c n p o e a T b  npyr npyra, a norpemocls eenwmbl z 6yae~ 
h4eHbLlle ~ o ~ ~ U H ~ T O #  CYMMbI. AHBJIH~, O C H O B B H H ~ ~ ~  H a  3 a K O H e  cnOI 
x e H m  nmnepcM (1 0 1, npmonwr K p e a y m ~ a ~ y :  

K ~ K  HH C T ~ ~ H H O ,  n m 3 0 m ~ b c ~  ~ T O B  4opwynol neme, r e M  npocm 
CKIIaAbIBaTb OTUeZIbHbIe OLLIH~KB. ~ W O  B TOM, ' I T 0  IIPH BbTIHCneHKH 

AZ no h p ~ y n e  (54) M O ~ H O  ~ H B ' I H T ~ Z I ~ H O  C O K ~ ~ T H T ~  wcno OUK- 

~ O K ,  IlPEIHHMaeMbIX BO BHEIMaHBe, nycl'b, H a n p H M e p  

a p y r H U H  CnOBeMH, IIOI'PeIJIHOCTb BW'IwHHbI 4 H e  A a e T  IIpaKTlCIe- 

c K a  H E I K B K O ~  B m a n a  B A I  , a npn B b r r H c n e H m  A Z  ee H e  H ~ K -  
HO WHTbIBBT%. BooBrrre, IIpH BbFIHCneHMH A C M W O  M W H O  OT- 

d p a c b m m  O U ~ ~ K H ,  H e  n p e s b r m a n n s a e  f (mn naxe $- ) OT m n -  
c a ~ n b s o f i .  Y a c ~ o  6 b 1 ~ a e ~ ,  'ITO as n o r p e m o c T e B ,  H a n p a M e p  
4 2, 3~asmenb~o n p e B o c x o n m  mo6yro npyryia Torna ~oo6ue H e  

T P ~ ~ ~ ~ T C R  BbFXHCJlSlLRTb A , T.K. 

d P " A Z Q .  
nonrepwe~ - npeme, s e M  B b r r a c n a T b  AZ H ~ O ~ X O U H M O  n o n y r m  
r a c n e H n b I e  3 ~ a s e ~ m  x e x  C o c T a m m u H x  3~0fi Bf3Jn%W¶Hbl A+ , 
A z g  B T.Q. T O ~ K O  T O r A a  MbI CMOXeM YIIpOCTHTb BblYHCneHEle 

A E  , n p e ~ e 6 p e r a ' r r  HeKoTopbIMH H3 norpeunoc~efi A Ed , LIZ&, . . . . 
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Ho rmmoe - cranosma R C H ~ I M ,  K a K o e  ~ s ~ e p e n n e  naeT 
Ha- 

60nbmnit B K n a n  B I lOrpelLMOCTb p e 3 y n b T a T a .   TO H ~ O ~ X O U H M O  3 H B T b  

npa n o n c K e  nyrefl n o s h n r r e H m  TO'IHOCTH s K c n e p H M e H T a .  

Ecna senwma z s B n a e T c a  n p o m ~ e n e n z i e ~  H ~ C K ~ ~ K H ~ ~ K -  

IIa n e P B E n H b S  WnmXIi, H a l l p H M e p  

2=5 ('@)G (A'). . . , 
yno6~ee smrane e b ~ u c n m  m m m e m n p  O U H ~ K ~  nd 4 o p M y n a ~  

TpeBye~csr onpenenam E a norpemocTb 4 E , a Tame B ~ I R C ~ ~ ,  

KaKyro n3  B e n m m i  a a $ c n e n y e T  a s ~ e p ~ b  T o l r H e e  ma yMeHb- 

UeHIIR nOl-'peUIHOCTH p e 3 y n b T a T B  S K C n e p H M e H T a .  

B b ~ a c m e u  n p O H 3 W U H b I e  a HaXOnHM 2 

r=d2co~ 6 = 146.10 CM'; 



R nZllllb = T e M  llPOHSBOAEITb BbF-IHCJIeHEU?. T~KoB n s b  HepaUHOHa- 

n e H .  Bhmucne~m narry.Iams donee c n o x c ~ b x ~ ~  H T p y m e e  =Me- 
~ m b  nmepenm, namwee onpenemmlsrdt sman B A d . 

B cpammermao penmix cnyram, K o r n a  oruu61ui n e p B m a b m  

BenwKIi CBR3BHbI M e m y  ~060ti ( H ~ P H M ~ ~  A 0 H A 8 e C T b  WIG 
60pHb1e n o r p e r m r o c T n ,  n p m e M  LZ n B HSMepSJIHCb O ~ H H M  R T e M  

xce n p ~ 6 0 p o ~ ) ,  B ~ J I ~ H H ~  A d MOWO oue~mb no W p M y n e  

K O T O W ,  K a K  IIpaBHnO, n a e T  ~ B ~ I I I I ~ H H ~  P e a y n b T a T ,  n0CKOJIbKy B 

H ~ B  H e  JWZiTbIBaeTCS BOSMOXHOCTb B ~ B I ~ ~ Y H o B  KOMIIeHCaUHH O L U H ~ O K .  

Ecnu nm H a x o x n e H m  n o r p e u u ~ o c ~ e B  n e p s w H b n r  senmm HC- 

n m 3 o m n ~ c b  n p o c T e h a e  M e T o m  ( m n p n ~ e p ,  H e K o T o p b I e  n o r p e u t -  

H o c T a  onpenenem no M e T o n y  Kop~4emna, npyrue s a B I I R m c a  ripe- 

n e m H H M a  ~ ~ H ~ O P H ~ I M H  ~ O ~ P ~ ~ L M O C T R M H ) ,  B e n m m e  A z , n o n p e H -  

HO# IIO @oPMYJI~M (52) - (561, TPYLWO lTOCTaBHTb B COOTBeTCT- 

me T w H o e  3Ha . reHHe n o ~ e p m e n b H o B  B e p o r r m o c T u .  B-nep~bm, no-  

r p e l m r o c m  A a, A < . . . M o r y T  C O O T B ~ T C T B O B ~ T ~  p a m m H b I M  AO- 
BepETeJlbKbW BePOSTHOCTRM. HO A U e ,  WJIH a T H  BepOSTHOCTH OAli- 

HaKOBbI, d H e  0 6 ~ 3 a T e l I b ~ 0  C O o T B e T C T B y e T  T o 8  m e  n O B e p m e n &  

HOB BeP(XITHGCTH. a-0 B TOM, S T O  3BKOH CaOXeHEISI A l i c I I e p C ~ ,  
H a  K O T O ~ ~  MbI  CCbUIaJIHCb IIPA H a ~ H C a H H H  (541, M O W 0  I I p S i M h  
H F I T ~  H e  K ~ ~ O H ~ B O ~ ~ H ~ I M  n o r p e m o c m M ,  a TOJI~KO K cpememan- 
~ ~ T H I H ~ I M  OILIU~KBM, K o T o p b I e  npu rrpoc~eBrum cnoco6ax o6p6m- 
ICE PWyJIbTBTOB H e  BbF-IHCJIfIIoTCS. 

B TaKOM C S I P a e  AJW BbFIHCJleHEI A 2 6 y n e ~  HCnOJIb30BaTb  
@PMYJIH (52) - (561, n o n c T a B n c I a  B ~ w x  melouuecs B H a r u e M  
p a c n o p m e H u H  n o r p e l m o c T H  A a , A 8'-.., H ~ ~ B B I I C H M O  OT T o r o ,  
KaICHM LIOBePWeXbHbIhl  BePOSTHOCTRM OHH COOTBeTCTByIOT. HOW- 
SeHHOMy 3HaqeHkiK1 A a?? nOCTaBHM B COOTBeTCTBlle  HaHMeHblrryIo 

H 3  LlOBepIfTWIbHbM. B ~ ~ C S T H O C T ~ ~ ,  COOTBeTCTByIOUHX lTOrPeILIHOI 

CTRM n e p B w n a D E  BWfFFiHH, A ~ B L U H M  3 a M e T ~ d  BKJIaA B A 2  . a- 
B e p m e J I b H a a  B e p m T H o c p  m namoro A Z  nanpmcs H W K O ~ ~ K O  
= H H ~ ~ H H O ~  Ii H e  M O X e T  6b1m ~ b r 6 p a ~ a  HaMH llpOH3BOJIbHO. 

&'IS HaXOXAeHHR nOBePHTeJIbHOrO XiHTepBana  n p H  npOH3BOJIb- 

H O ~  IIOB~~ET~J%HO& BePOZTHOCTH H ~ O ~ X O A U M ~  CTaTEICTmeCKBS O& 
F W & ~ ~ J D  npnlasa AKW=~~FEE&, K O T O ~  naeT ouemui 
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Ecnr nocne B b H H C n e H l t a  , 6,,g , . . . O m x e T c n ,  

 TO n m b  onm ( H ~ H ~ o ~ ~ L U ~ S )  113 a T H x  senmm onpenemel. OLUHG 
KY ,& , H a n p u M e p ,  %*L& , TO n o r p e l u H o c T b  A Z  o n p e n e m e T c R  

sepe3 Gf H n O B e p H T e n b H y I O  BepORTHOCTb T a K  Xe, KBK H B C V a e  
I IpSMbIx  ~ a ~ e p e ~ ~ f i ,  T . e .  c n o M u m m  Q ~ H K ~ I I  b n n a c a  mu KO* 

$ E I ~ H ~ H T O B  C T ~ I O ~ ~ H T B  - B 3aBSiCHMOCTII OT g U C n a  I I a p a M e T P O B ,  

c $ o ~ M E ~ o B ~ B L U K X  O L L ~ Z ~ ~ K Y  da C O O T B ~ T C T B ~ H ~ L U ~ ~ ~  n e p ~ W 4 ~ 0 f i  BeIIU- 
s m b ~  (CM. n. 5.2). n p ~   TOM n o r p e l m o c T H  A P  H A u , COOT- 

BeTCTByIoIIIne 3 a n a H H O f i  n 0 ~ e p S i T e J l b ~ O f i  BepcxlTHOCTu,  CBR3aHbI  C b  

OTHOLUeHHeM (54 ) . 
Ecnu xe  nse u 6onee 113 B e n m m  Gq , . $d , . . . n a I o T  

CpaBHIlMbIe B w I a n b I  B 4 , T O  06uee YUCnO H ~ M ~ P ~ H &  BeIIWIKH 

a, g , . . . , OnpeneJIRIOIUuX A if , OKEl3bIBEieTCR nOCTaTOYH0 60-0 
LUIIM, K nOIIpaBKli,  n a B a e M b I e  K O % ~ # I ~ L W ~ H T ~ M ~ ~  C T ~ I O ~ ~ H T ~ ,  

HeCy- 

LUeCTBeHHbI. COOTHOUI~HH~ M e M a y  Az H n O n ~ e ~ ~ O f i  0UeHKOfi GZ 
o n p e n e m e T c a  H o p M a m H b I M  p a c n p e n e n e H u e M  u H a x o n r r r c R  c no- 
M O L U ~ I O  $ ~ H K W H  nannaca ( ~ a 6 n .  1). 

~ O ~ E I B  OKOWIaTenbHblf i  p e 3 y n b T a T  3 K C n e p H M e H T a ,  npOBWlH- 

T e  a ~ a n r a  n o r p e r u H o c ~ e f i .  Hymo o c B e T m  cnenymusie B o n p o c b I .  

K a ~ o e  l i 3 M e p e H H e  n a e T  ~a~60JIblII~fi B K n a n  B I I O r p e U H O c T b  

p e a y n b ~ a ~ a ?  
Kame n o r p e l l m o c T u  ( c n y r a f i ~ b ~ e  m~ 1 1 ~ ~ 6 o p ~ b 1 e )  npeo6nana- 

IOT B a ~ c n e p u ~ e ~ ~ e ?  
C o r n a c y e ~ c ~  nu p e 3 y n b T a . r  o n b I T a  c ~ e o p ~ i e f i  m u  c ~ a 6 n m -  

HbIMIi LI~HHMMII? Ecnx H e T ,  T O  KaKOBbI IIpIlqHHbI ~ ~ C X O X U ~ ~ H I I R ?  P ~ c -  
XOMneHHe 6 y n e ~  CYHTaTb  He3HagKTeJlbHbIh4,  e C n H  n 0 B e p H T e Z b H b I e  

KHTePBUIbI  CPaBHEiBaeMbIx B e n m H H  nePeKPbIBEiIOTCS. 

nonp06yii~e T a m e  y K a 3 a T b  B03MOXHbIe  IlCTOZIHliKH CHCTeMa- 

TENeCKKX OLIIU~OK H n y T I l  IIOBbIUIeHIlR TOgHOCTH 3KCIIepUMeHTa .  



-ahanewd mm - mgmrno &OIBXRHEO~ HUH uKfiWa3 OT aavog sm 
-8€uih8d&we HH~O& go- JBHHU~OOX xlCau amauanadrro BH NU= 

.waho& amau WR m&m o~quoa~aodrr E - z I~~HHU~OOX aun 
-#BH :ma3 a~qdaaodrr 'mm a&auueed H 98.~1138~ aedgmq 

.,na COT 

waawoHw '~~30ndaNeBd aa E emmuaa mmammrnvwm n3Iaea 
1rs€8XL If30 allHOH 6 HUH a930 3 NOuIld 'OT OD P .I.O OHhI990 La 
--8&303 H HU'BXlTl ISHHWNEIHOLI OJOH3B NFINmOXgOaH OHWBN 

-HUN quqg OHXUOU am go- WH ~vuwd$m 3 pauan ovaah 

v 0~ WH am~~amrmC 'rqd@n~ ax a&  am'^ - axad '9 'Z ' T) 
mmdvaa gouuadauue~ namua XLTCM~ ,ICYVOIIJMX, ~&BBo~-~J,oo~ 

OHXUOu (898&lTl38~ mame) r(lUalll HNHWH~~U HyYHKtla303 ku 
-WN aHH110&338d &O&BOU 'B3e~8J.Hh OHJav 8HXUOn 8u8Xm 

.HX&a3 #o~&w~~Udoow gaHavaU smU amvi 
-kg goaod&a~~~r~rE~ m 4&8619mh3m omev a~manv06eo1.f INN 00~ 
10s '0~ 4% ann&wdx '~xeadm .Loiwdag~la sge&m3ew hamua 

'DpVUTI38N od091~6 0J0Hh8~b sLO LZiSHmW NOJOHN 0s -H$BdJ 

umnnan 'NLS~ ou vam ama3aHvH H aogv.~rn38~ aognq 
'(0 1 '0 = fl WM& ISHHa=\t0dIl03 HHH 

4d~eH  ad^ 'da~~~drr8~) mHadaNea &8&=1vLead pHxan8H aavog 
4I8H %38 0 '0 WM& WUJOX 'HUH 'VXH$B~J aode~~wd J5HHahHlrad 

OJOHSI~~~~BHE: s~mkgedmcorr aw WUJOX 'awhLua NO& a qmsiu OH 

-YYXEBd 0- 'axa$wd~ VH usmarrorr oHqva&weBgo aH (0 '0 hm&) 

&8~do011 OUB~BH NOJ~ adu .wxacdah avorr ax sw3a~&nwdrr 149 
YBYYHHWE XH$B~J ~83 8 'mh~va6 nqmada~m ImHaHaNeH 9~38~ 

-go ss~~eaouav33~ owqvwmarr~danane 4mav swarra8&3uadrr wmqg 

l¶gO,Lh 'H8& WJkdU J,O JLdU ONH3HaW€aH I53&o1&g~a NWO NHagO 

orr msawa~adarr mmaaarrsrr muaadau~ .aovaaem aopna 
-hao&evwmuu BH nnw~ JB~OHB~~LI 09 

iRU 'h-3 ~WHEUd00X JB30HBH. hWWX 8H 'WXH@WdJ RW.LO~B~~O 

#oHHaawamuox n&mmuoxgoaH adu 'HJWL~ #OH~IAI aamg UHU 

WH ncuawcmamm NaLwt? d6mx 'anw8-x 8~ ~;UMmmmqa 
,r.mmw w~wdxe 3 ~I~N~BNHH~ 'H&~NH~HBBE ammam$wd~ 

'uewcLex p~do&Bdogwu a WXH@~J 

-8umda&eyu monshu$W 
axmgsdgo aNwgomrr3 IluvrIqHd8&HaNaLte 199 mx wU8m H 'qacmn 
-H~~I~BE: BWHW~LBEW~OLI aamg~8~ qmmI4uorr 19go~h 'XW& m~ 
-%ihuuaa Nn3o OII annamqnmm %vdEIgrqa 'BOWH$W~.I ISHH~O~WOU 

HYVBYEI~B~LI BYVISHH~U~U~~~IO L53%860C%tOLI ONliU0XgOaH 'EEHaHaN 

-adu NOH&OYVBC~J H~LI qmu ~aa~&na@#e uo&aN #m3am$Bd~ 
' (g~ dansid~ *n3) aowanodrr xm3ah~ea$ 

eda~xedwx o Isuomqa q&vuan3 o~oa RHHBBOH~ WH H lmw~~ 
-aa kmavi umna3aaw~ mm am 8~ ~akacmhlrC3 nqdomn a 'HW 

'81190 Hq8H &~O~€OII RXH$B~ .8&HauuHdan3ne oIWan VOHhaHOW 
~3msms a 0m8h o&h 'I~~~NB~BLI aa wuanaduo H (x)f =Kram 
+rx-rX@ ma a&gm -aa& 'anemmuae su\r~nuuawhlEEa Lma~ mHarnoHao 

-03 am~amdame amaawa amoaeorr aona$s& anmgwcigo 
'EI~B~~BE: amHeaqda3 aauog H urnad &m~onorr 

HHO *aom$sd[J oammomon ao~~aammna aH - UmnnmrJwH 
- m~860nav33~ o~oaw8&aauwdarr~ne 

o~o~godnorr aauog xarnokCgad& '%mHHaNadan mfiaHaNeH HJ~BV~O 

quiarnqa 'da~adrrv~ 'n&aanHdarr3ne aamaaasuwn q&8aod~~wuzr3 ax 
-HW& B'XISHWBU XISHSIIB&H~YW~~U~X~ H RH~O~J aHa&aae&O03 qUid~ 
-odu odwmg &amaeou ~mi$wdj .awmgedgo gomaoukd& YH av3 
WII OHXOYV 'XIPHHBU XIP~qu8Jaamdarr3Re HNmHU98& OXWOJ 
q~~kworr 'm~auaa3 HW IRIA~~ 'rr-& H ~C~~H~UOH~BLI 'm~ 
-eHarrsa a~mdox3 aarnq~a~~8~ H garnwogavH HJ~WI~~O 'IWX~EHH~~~ 

H W&H~XVYV '15~~86199k HVH ~1~8mBdloff H~WXQO :Ba.LmYVB3HBW 

XWla8hbf H&30HHa9030 am~dauwdwx NaBmMtSB kWd3 FIM 'RH@ 
-wdJ aao&aou .ea&3H&cmdrr NOHSUBYVHHHN wn mmv~do+xui dkw3 

-X8N BW68UIClff 'a~~gBd90 la! #OHmNRHHIY HdII a~d* VOHtlWJBW 

eauog~v~ a #~wadance m&v&wkad ~~w~~uedrr HXH~ 

*(x) f =A :gC&dn l¶HUIJIItW BOHUO HJ30NH3H68e BOH 
-wwrxomxHX$ AHH~&H adu &mdm RXH@~I 'omawdrr nwn 'nqn 



KH. OHH 6mam n ~ y x  T ~ O B :  norrynoraplPg~ul~~eczum, zcoraa nor& 
p @ M ~ q e c K H #  M ~ C I I I T ~ ~  B a T  TOJIbKO M H  O m O #  KOOP=~THO# OCH, 

H ABORHBFI n o r a p ~ ~ @ ~ m e c m ~  (HJIH n p O c T o  n o r a p @ ~ m e c m s t ) ,  KO- 
ma n o r a p m $ ~ m e c ~ ~ e  lrrKanbI  C T ~ O H T  m o6em o c ~ x .  Bbmyc~a- 
eTcs 6y~a1-a c n o r a p @ ~ m e c ~ o #  H ~ H  nonynorap@~meceo# ceT- 
KOfi . 

florap@~mecms mmna H e p a m o M e p H a .  Ha OCH o T m a n b I m -  

K)T O T P e 3 K H ,  nPOnOPUHOH&ibHhle J I o P ~ ~ @ M Y  H ~ M ~ ~ H ~ M O #  B W I w H f i b I ,  

ODJiaKO W@P~I  IIPOCTaBIZRIOT B COOTBeTCTBHH C O  3Ha ' I eHHRME CaMO# 

P i o ~ e p ~ e M o #  E X X ~ H H ~ I ,  a we ee n o r a p % ~ a .  I l p ~ ~ e p o ~  M o r y T  
cnymm rumnbr nomap~t$~mec~o# nsi~e8m: m m a  X ' - nora- 
P@MSFI~CKBH Hep3BHOMepHBFIS a IIIKaJIa ' - paBHOM,pH, 

(PHC. 11 ,a,6). Ha K O O P U H H ~ T H O ~ ~  OCN rpa@ixt~ n o n e s H o  n a M T b  
p a 3 M e T K y  o6em IUIGln. 

, . M a c l r r ~ a 6  n b 1 6 P i p a e T c R  T a K ,  Y T O ~ ~ I  Ha AGKaUy npmOUl&' iCci  C T p e a O K ,  

K O T O P ~ M  yno6~10 nenrrb HO. YaeTPi ,  H a n p l i M e p ,  30 ImEi 100 MM. 

, ' 
@ H 3 I f ~ e c ~ I f e  BeZkIqKHbI O ~ . ? ~ ~ B I C T  p5 ;3MePHOCTbI3 ,  n 0 3 T O M Y  

BbI4I.ICJI5IKIT ~ l @ r a p & I $ M b ~  H e  C a b l H X  Be.TlFI?nI, a EX OTHOrUeHIlR K WPi- 
. . 

, HPiUe H 3 M ~ p U H U 1 ,  o6mefi B C e X  3KCllepPiMeHTaJlbHbur.Hb T O q e K ,  no 
. .  . KOTOP~IM CT~OIXTCR r p a @ ~ ~ .  

H a ~ e c e a ~ e  T o Y e K  M norueur~oc~eii .  TOYKM H a  r p a $ ~ ~  IIYXHC? 
, .. HBHOCHTb TO'IHO M T U a T e n b H O ,  0 6 ~ 0 ~  IM KpYXKO>.1 IL'IH* ApYrHb!  
sy ::%. , ~ H ~ K O M .   ern^ i l a  O ~ H O N  n a c T e  n p e n c T a s q a l o T c n  p e 3 y n ~ ~ & ~ b 1  ~'e- 
,?f- 
!:.,.. C K O ~ ~ K I I X  3 K C ~ e p P i M e H T O B ,  TOYKH, OTHOCBiUMeCR K P3nLPIH'UIXj  PPY?I- 

. .:;>: .. .. n a M  OIlbITOB, 0 6 0 3 ~ a y a K ) T  p a 3 H b I M H  3HBKablI1  ( K P ~ K H ,  TP i )y rOi Ib -  
- 

?~ - 
A,. HHKH H T.u.). 
,.', '~ a::., ~ o ~ ~ ~ L U H O C ~ ~ H  y X a 3 b l B a l O T  UnR O U H O ~ ~  IIJIH 2JIR 06em M3MerlR- . . 
_I< e M b I X  BenIIq1l:H B BHai(e O T p e 3 I i O B  ~ ; I I I H O B  B ~ o B ~ P M T ~ : I ~ ~ I ~ I C Y I  MHTe? ' ' 

B a n ,  B U e H T p e  KOTOP~IX p a c n o n o % e H b I  a K c n c p l : L f e l i T a n b H r ; r e  TO~IBM,  
..~ ' 

. . WIH B B I U e  ~ p R M O y r O . ' I b H P i K a ,  CTOpOHb! KOT'OPOI'!) pa l3HhI  AGBPPIi- 
. . . . . ., T e n b H b I M  KHTepBanaA.1 ( ~ H c .  12 ) . 

~ O C . K O , ~ L K Y  y ~ a 3 a ~ ~ e  11th- 

rpenraoc~efi : ~ r p o h i o ; . i , n a e ~  rp2- 
$ n ~ ,  n e z a t t T e  r,ro n lmb  T o r n a ,  

1 K o r n a  HH$OPM~LLMR 06 O U H ~ K ~ X  

~ ~ ~ c T B H T ~ J I ~ H o  HSXHa:  npP i  nOCT- 

p o e H H r i  K ~ H B O W  no a l t c n e p ~ r ~ e l h  

T a n b H b I M  T O Z I K ~ M ,  npci onpenene- 
HHH 0 ~ ~ 6 0 ~  C nOh.10UbH) rpa$N- 

K a ,  npn cpaBHer - InH a ~ c n e p u ~ e r +  
T a n b H b I X  UaHHblX C TeOpe1511qe- 

c ~ o t  K P H B O ~ ~ ,  a T a m e  B crryra- 
PMC. 13. Y ~ a 3 a ~ ~ e  norpeuso- RX, K o r n a  I l o r p e l r r H o c T b  C H J I ~ H O  

C T e i i  M e H s e T c s  B npenezax rpa41~1sa. 
Y ~ C T O  n O C f r a T O u H O  y K a 3 a l . b  110- 

r p e l U H O C T t  nJI5i O A H O ~ ~  ILTILi HeCKO.rlbKIM TOrIeK.  

I lpn T O ~ H ~ I X  l i 3 ~ e p e ~ m x  n o r p c n r r r o c T b  M o x e T  6 h i ~ 5  "HC BIIA- 

H a K  H a  ~ P ~ $ H K C ? .  T~KOR ~ P ~ @ I I K  rOaHT(>FL AU'IR 132l?.lRRflOI~O l~lrJe;2- 

c . r a a n e s 1 u r  p e 3 y n b ~ a ~ o s  3iicrrepar,~eli~a, 1 1 0  ans r p a q l r ~ i e c ~ o r o  am- 
n H 3 a  aa1lHbIX 6e3 X O T e p H  TOZIHOCTlI, HS'XHO n O C T p 3 I I T b  A0nO;IHII- 

T e n b ~ b ~ i i  rpa@a, ~ b l 6 p a u  ~ a c l u ~ a 6  11 oTK;lanbIBc?eblb!e no ocnt .~ . r  ~ t ? -  

n ~ l q m b ~  T a K ,  ~ I T O ~ ~ I  r I o r p e u r i o c T b  T I Z ~ ~ C - ~ ~ I I I I ~ I  11.711 pa36poc ~ I C C ~ C  .- 

PHMelITDXbHbiX TOZICK COCTaEIL'IM H~CRO;I t ;KO X'C-.?KIN ; l e n e ~ I l i i  !IJK2.11:!. -. 
n p o ~ e n ( ? ~ H e  K p ~ l B O f i  n 0  3KCnCfllih?eH'Ta,7bHb!nl TO: iKBI \~~ .  l;c,!li,? 

~ a ~ e c e r n ~ b ~ e  H a  r p a q l ~ ~  ~ K C I I C ~ M ~ : ~ ~ ~ T ~ ; I ~ ~ A ~ I E  T O ~ I K I I  I<enocT:.i,x:,-:i:c 

Ha rZRf lHO OTpUXCillOT p e 3 y d l b T i l T L I  S!CCll~plIhlCHTLl, T O  ilpOHO3Z.T. "fi;lil- 

nFurYo" K p n n y o ,  npoxonnuym . i e p e s  n o B e p r i r e r r b x b l e  ~ r ~ r c p ~ ~ t ; t n k . :  
. 1 ,.) 



B p n e  cnysaea nmm ~ ~ O B O A R T  n ~ m  nrn S a c T H  
a K c n e p h  

M e w r m n h a  T m e K ,  H a n p H M e p ,  w O ~ ~ C T H ,  rne npocMaTpaBae? 'ca  

nmehaa aaemmoc~b M e m s y  n e p e M e m m t r .  

K p m m  H e  n o m a  acnomm a K c n e p x M e n T a m n b m  Toyex, nO- 
CKOJIbKy Ffh4WHO TOgKH SBnaIO'J'CR Pe3yJIbTaTOM OnbXl'a, a KP- - 
nmm Tanxoeamsie peaynb~a~a .  

n p H  nOCTpOeHHH KPHBOR H ~ O ~ X O ~ H M O  y S X i T b m T b  llOrpellIHOCTH 

ua~epwafl. H a n p ~ ~ e p ,  H a  .pac. 13 ,a u a m i b I e  a K c n e p x M e H r a  M O ~ O  

HH'I'epnpeTllPO8eTb KaX Y = C ~ / ~ S & ,  O~WICHEIB pa36poc TOSeK 
C T -  YaiiHbIMli OUH~KBMH, a H a  pHC. 13,6 T a m  H H T e p n p e T a U m  
B p R n  JIli B03MOXIia .  

PHC. 13. H~~epnpeTolran n a n ~ b a  npa p a ~ n w ~ b ~ ~  norpeuoloc~sx 
50 

OCHM B e n H I E m b l  El W P 3 M B P H O C T H .  
Ecna H a  onrro~ rpa+me npencTaBnerrbI pe3ymTaTbI H e C K o n t i  

KHX a K c n e p m e n T o B ,  pacmii$poamawrcrr o6omase~m s s c n e p m e h  
T a n b H b I X  -OK. ~ P H  HBJIHIHH HeCKOTIbKW KPHBbDL, S T H  KPHBble 

O ~ O ~ W Y ~ I O T ~ R  t m $ p a ~ ~ ,  n o r r c m e M b I m  B n o m t r c ~  K rpa+mcy. 38- 

rono~os  H n o a c H e H H a  p a c n w r a m T  nou rpa+mco~ n 6 o  xis c- 
~OLUIOM OT K p E B h U  H S K C n e p H M B m q H b M .  T 0 9 e K  M e C T e  H a  C a M O M  

C D ~ B H ~ H H ~  C T ~ O D H ~ # .  n p O m p K E  T ~ O ~ ~ T ~ ~ C K O #  3BBIICH- 

MOCTW H a  rpaa)HIK HaHOCBT S K C n e p m e R I ' a m H b I e  T O Y m  C YIC83BHHeM 

norpeuoc~e8 ,  a ~ a ~ e  C T ~ O R T  T e O p e T W I e C W  ~ ~ H B ~ I o .  

3 s c n e p m e ~ ~ m ~ m  TOYKH ~ O J M < H ~ I  6mb XO~OLUO B ~ H ~ I  HB 

rpat$n~e, a TOYKH, no KOTOPHM c T p O m a c b  T e o p e T m e c K a a  Kpn.eaa- 

H e  B ~ H H .  ~ c J I ~ ~ c T B ~ ~ ~  n o r p e u O C T e B  ~ 3 ~ e p e ~ ~  a K c n e p t r M e H T a h  

H b I e  TOYKH H e  JEIIYT TOYHO H a  K P A B ~ .  B ~BBIICEIMWTH OT TOM), 

npoiiReT n H  TeopeTm.ecffaR ~ p t r ~ a s i  Y e p e g  n o B e p m e m H H e  m e p  
B a n N  a K c n e p m e n T a n b H m  T m e K ,  p e 3 y m T a T b I  a K c n e p H M e n T a  n p e  
3-zq~ c o r n a c y r o u t r m c a  (pm. 14 ,a) n d o  H e c o r n a c p r a H m c s  

(pm. 14,6) c ~eopnefi. B n o c n e m e M  cny.Iae cnenyeT n p o e p m  
OTCyTcTBHe CHCTeMaTWIeCKKX 0 l l I H 6 0 ~  B H 3 M e w H H R X ,  S I p B B W H i O C T b  

p a c r e T o B  a, B O ~ M ~ O ,  n e p e C M m p B T b  Teopm. Teopm aBnseTcx 

~ T I P O I C ~ H H ~ I M ,  ~ ~ ~ ~ H ~ H P O E ~ H H ~ I M  OnEICaHHeM peamnoro M-. 

m~y r a C T o  c o r n a c t r e  T e o p t r t r  c a K c n e p t r M e m M  m6nxonaenxr 
n t r m  B orpamme~noii 0 6 n a c ~ ~  H ~ M ~ H ~ H I I R  n e p e h d e m b x ,  a B npy- 
rxx 06nacmx C ~ L U ~ C T B ~ H H ~ I  a B n e H m ,  xmopbIe ~ H H O B  ~eopnefi 
H e  ~ H T ~ ~ B B I O T C R .  

BbI60~ H a d o n e e  nomaaTem~oB ~ ~ B H C H M O C T ~ .  n p t r  T ~ F I B ~ I X  

H a M e P e H m X  H a  m + E K e  M O V T  O K a 3 a T b C R  HepB3nUSHMbIMB nomelul 
HOCTH H3MepeHUf i  mn O T X n O H e H m  8 ~ c n e p ~ ~ e ~ T m ~ b 1 ~  Togex OT 

TeopeTwec~ot KPHBOB. TBKO# rpa@i~ H e  nomonm c p a ~ ~ m  Tea- 

PUK) C aXCUepHMeHTOM IUIB CneJ'IaTb 3BKJIH3rIeHHe 0 X a p a K T e p e  tray- 

qae~oi i  ~ B H C H M O C T H .  B =OM cnygae CT~OHTCR uonomwrenb& 
rpat$a~ nm s e n m m b ~ ,  ~ o ~ o p a a  B O T c y T c T B H e  norpemioc~eB 6 b m a  

6b1 ~ O C ~ H H O R  mu p a B H E i m c b  H y n l o ,  n a n p a M e p ,  r p a + n ~  JUIH pa- 
HOCTek  M e m y  TeOpf3TIFleCKHMH H aKCneptrMeHTtlTIbHbIMEi 3HaYeHEIR- 

MH. Macl11~a6 TaKOPO I'pa4HKa Bcerna MOXHO ~bI6paTb T a K ,  Y ~ 0 6 b 1  
norpelmocTa NIIH O T K n o H e H V  OT T ~ O P P H  c T a n t r  XOPOUO 3aMeTHbIMH.  
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H ~ p e 6 y e ~ c a  O I I p e n e n H T b  n a p e M e T p b 1  3T0fi 3aBHCHMOCTH k H 8, 
 adon nee c o o T s e T c T B y m r u u e  p e a y a ~ a ~ a ~  aa~epe~af i .  

~ P @ H K  3 ~ 0 R  3aBHCHMOCTH eCTb ITpRMaR, KO~(#HL~H~HT k On- 

p e n e n a e T  HaKnOH n y x ~ ~ o f i ,  a e n w a l r a  B orrpenenaeT O T ~ & O K ,  OT- 

c e ~ a e M b d  lTpRMOfi H a  OCH Y . 
h a  npdns ince~~oro  onpenenearn n a p a M e T p o B  WHO H a n e c T n  

3KCI IepHMeHTaI IbHbIe  TOYKH H a  I?P@HIC H I IpOBeCTH I IpRMyIo  H a r l I a 3  

T a K ,  Y T O ~ ~ I  no 06e CTOpOHbI OT H e e  O K B 3 a n O C b  OnHHaKOBOe KOnH- 

'XeCTBO TO'XeK, M OTKJIOHeHUR TOZIeK OT I I p M O f i  6bmu 6 b 1  MHHH- 

M a n b n b I .  Yrnosoit ~ o a + $ ~ u n e ~ ~  o n p e n e n s e T c R  113 rpa@ma wrn 
BbIYHCJIReTCa Y e p e 3  KOOpnHHaTbI  KpafiHHX 3 K C I I e p H M e H T a n b H b M .  TO- 

ZI eK: 

rue A Y - norpemocTb B onpenenesua Y . Ecnu norpemsocTb 
H3MepeHHSl  Y H p 3 B e C T H a  I tnH  OTKIIOHeHWI TTOrIeK OT I I ~ o B ~ L ~ ~ H H o ~ ~  

n p s M o S i  6onbme s ~ o t i  n o r p e m H o c T M ,  B K a s e c T s e d  9 cnenyeT BZIRT~ 

~aa6onbmee ~3 3Tm OTKIIOH~HHB. 

~ J I E I  6onee TOZIHOrO Ol lpeneneHEIR  k BOCIIOlIb3yeMCR MeTO- 

n O M  l l a P H b M  TOZIeK. ~ P O H Y M ~ P Y ~ M  3 K C I I e p H M e H T a J I b H b l e  TOY KH 

( ~ H c .  15), B 0 3 b M e M  n B e  H 3  HEIX, H a n P H M e p ,  1 H 4 IIpOBeJleM s e  
pe3 HEIX n p a ~ y m .  3 ~ a  n p R M a R  a M e e T  y rn0Bo i - i  ~oaQlpaunen~ 

B 0 3 b M e M  3 a T e M  npyrylo napy TOZIeK - 2 H 5, CHOBa  nOCTpOHM 

lTpRMyIo H O l T p e n e n H M  ee yrJI0~0fi K O ~ ~ $ @ M I I K ~ H T .  np0BeLIS l  T a K H M  

0 6 p a 3 0 ~  eUe HeCKOJIbKO I IpRMbM,  M b l  I I 0 n ) Y H M  ~ a 6 0 p  3 H a r e H u f i  

YrJIOBbIX KO~@HLIM~HTOB. MX C p e n H e e  U a C T  ~ ~ I I o B o ~ ~  KOEX@HU~HTA 

HCK0M0fi  n p R M 0 f i .  

n o r p e u r ~ o c ~ b  yrnoaoro ~ o ~ n u u e ~ T a  A& onpenemeTcs T a K  

xe, K a x  H norpelmocTb cpemero 3 ~ a r e ~ m  cepw a3~epe~IIZi. 



T m ~ a  nm n p o e e n e H m  B c n o M o r a m n b H b ~ x  nps M ~ I X  cnenyeT 
B b l 6 ~ T b  T a K ,  ST06bl PaCCTORHHFI M e m y  KOOpnaHaTaMH Xi 3Tm 
T o ¶ e K  6ma BCeX n p l M b D c  OUHHaKOBIJMH H HeMIOTY) npeBbIuIL inx  

nonoemiy Bcero Emepmna 3 ~ a ~ e ~ ~ t t  B e n m m b l  3 . l l p ~  STOM 

T O ¶ H F T b  OQeUWIeHHFI /C 6 y n e ~  m n 6 0 n b l u e k  a nam HeMHOTY) v* 
xe, S e M  n p H  E I C ~ O ~ I ~ ~ O B B H H H  M e T o n a  x a H M e m u m x  K 8 a n p a T o e .  

B~ l l0~0ra~e l Ib~b le  ApRMbIe  H e  0 6 ~ a T e n b ~ o  IIpOBOnHTb H a  
r p a @ H K e ,  nOCTaTO¶HO OX'paHETIHTbCR JISiIIIb B b N H C n e H H e M  YrJIOBbM 
KO~@$HLIH~HTOB 3THX IIPRMbIX, a H a  r p @ H K e  I I O C T p O r n  TOnbKO H a b  

nyr=yIo nwwyro. 
Ann H a x o x n e H m i  B WHO V ~ C T ~ ,  STO H a m y q m a a  n p R M a a  

DoJIXHa IIpOXOAWrb Sepe3 U e H T p  T S X e C T H  3 K C l l e p H M e H T U b H b M  TO- 
S e K ,  T .e .  Sepe3 TOSKY C KOOPAHHaTaMH 

&'o YCJIOBHe Mbl  LZOKBXeM B n. 8. Ma Y p B H e H H R  IIpRMor'i HaXOnHM 

J=y- rC.3; (60)  
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B K a y e c T e e  rpy608 oueam A Y  ~ c n a n b 3 y e ~  M a K c a M a r r c l H o e  OTKJ'IO- 

H e w e  T o r e K  crr nposenen~oi n p s ~ o 8 .  Ecna n p a M a r r  nepecepama 
c ocbm B npenenax a ~ c n e p m e ~ ~ m ~ o  accnenom_~~o# o6nacrra (OT 
Xf no 2, ), TO OCHOBHO~~ B m a n  B A 8  n a e T  A# , ecna 38 npe- 
n e n a M a  2x08 O ~ J I ~ C T H  - norpemoc?a A B  onpeneme'rm norperno- 
C T b m  AK. 

M H T ~ D ~ I O ~ I I E U I  H SKCTDBIIOILFIUHIFI. npEi S K C n e p H M e H T a a H O M  H q -  

S e H H H  3BBEICHMOCTH g ( ~ )  MbI n 0 J I y Y a e M  3HB'IeHHFI AnHllIb LUIFI 
K O H ~ ~ H O ~ O  mcna E i H a q e H M  a p r y M e H T a  Xi . npouenypa ~axoncn- 
HIES I R H ~ S ~ H M  B nPOkI3BQnbHbIX T W K a X  3 B npenwax alSCII* 

p H M e H T a J h H 0  H ~ Y ' I ~ H H O ~  O ~ ~ ~ C T H  HaElbIBaeTCS ~ H ~ e p n o r r c ~ m e f t ,  a 
n p e n e n a M a  3 ~ 0 8  06nac~a - s ~ c ~ p a n m m e f t .  Ta H npyrarr ~ O r y  

6b1m rpa@mec~oit ma a~anmwxec~oii (pacye~~oi t ) .  
~ P H  r p a @ l F I e C K 0 8  H H T i 2 p ~ O ~ f I H K  no 3 K C n e p H M e H T a n b H b W  TO¶- 

K ~ M  C T ~ O R T  n n a B H y l O  ~ p ~ e y r o  n ~ a x o - ~  ~ H ~ S ~ H E S I  ~ ( z j n o  rpa+c 
KY. Ecna 3aBHCHMOCTb Y(X) JIHHe8HaRS TaKHM ~ ~ ~ @ H K O M  EiBNIeTCR 

'~amyyluas' n w M a a .  npa p a c s e T H o M  M e T o n e  non6npam a H a n a -  

TETIeCKyIO 3aBHCHMOCTb Y(X/ "0 Mf3TOny HaHh4eHbluHX KBBnpaTOB 

(MHK) (n. 8) .  
Eianee npoc~oit ,  HO M e H e e  T O ~ I H O ~ ~  a B n a e r C a  n H H e 8 H a a  m p -  

IIOJISLLWI: nOJIaI'aSI, ¶TO M e x n y  COCenHHMH 3KCnePHMeHTBnbHbIMH 

TOSK~MH ~ B H C H M O C T ~  Y(X) n a ~ e i i ~ a ~ ,  c o e n n H s r m T  ma T ~ K H  OT- 

p e 3 ~ a m  n p s M m .  

~ D H M ~ D  13, ~omxwre ,  qm n p H  n m e # ~ o i  m T e p n m u I I E I :  





C y s e ~ o ~  n p e n c l c a 3 a m d  ~eopmi CTPOHM ~ X U $ H K  B noJryn- 
rapxf+mmec~o~ M ~ C L U T ~ ~ ~  (~Ec. 16) H y6exnae~aa, ¶TO TOY- 
n w m s  H a  rrp~~yro  n m  n p H  0 4 50 MM. Ommaa n e n a e M  BbI- 

BOA, ¶TO n a M H n a p H o e  0 6 ~ e s t a ~ ~ e  meeT M e m o  nmm IIPH m h ~ e  
amirrynax. 

PBC. 16. %BHcHMOCT~ BMIIJImYAbl KoJ'Ie6eHla8 M m T H m  
B p b  

MBHH 

e 0 



npn pa6o~e c n o ~ a 3 a ~ e m a b m u  a n p y r a ~ x  G~ICTPO Memm- 

UMMMCR (P~HKUHHMM W H O  0 ~ 0 6 0  TUaTenbHO Cnen11Tb 3a ToY- 

H O C T ~ I O  HsMepeHui i ,  nocKonbKy Dance ne6on~mne  norpemHocTn npsr- 
MbM 113Mepe~& MOIYT IIpElBeCTx K 6 0 n b ~ k i ~  O U I E I ~ K ~ M  B Onpen- 
neHnx napaMeTpoB ~ T H X  @y~~UIl j l .  B HaureM npmepe  ~ o n e 6 a ~ r n  
&aYe~l& fu B T ~ ~ J I .  6 MeHbUe 1% BenwliHbI u, OAHaKO OT- 

HOCKTenbHaR IIOrpeLUHOCTb 3 COCTaBWIa 5%. a BenMsHHbI 1, - 
uenbx 80%. bnbmaa  norpenmocTb 1, 06ycno8neaa T a m e  s ~ c -  
Tpanomrwefi H a  6onbmoe paccTomkie. 



- -- 
p ~ m e ~  18, LLna onpenenem n o c ~ o ~ m o f t  B ~ ~ M ~ H H  Z=KC 

o6pam.emiot ~a PHC. 18.a RC - ueno~m,  xa ee sxon n ? n m  " 
E-aaoe s s n p s f r e a s e  L& a e a a ~ e m o f t  a w m y n H  g , no c 
lp~emnomeilca ~acnrroft Z) , H -am ~ ~ B B C H M O C T ~  ahykb. 

ym B ~ R O ~ O I W  nanp9n<effaa 4 OT Y a c T o m  BXDAHOI-O. l l ~ e ~ k  
able L p e 3 y J I b T a T b J  IIpHBenenbI B Ta&I. 7. 

T a d n n u a  7 
OnpenWIe~lIe n O C T o r r ~ a 0 f t  B p e M e H H  

T e o p e ~ w e c ~ a r r  ~BBECEMOCT~ (PHC. 18 ,a) 0 

H a  n e p s d  mrrrsm H e  y~a3b1~ae~  n p o c T b D c  p e u e n T o B  H a x m n e H m  Z 
no a a c n e p m e n T a n b H b r M  naHHNM. Y q m b r ~ a ~ ,  o n H a K o ,  'ITO ' I a m o T a  

9 (H B M e c T e  c H e a  C U - Z R ~  ) M e m e T c a  B m w o m  npenenax, 
~ C C M O T ~ H M  npenemame csIyriaH: 

Uu npa w ZU 1 ; (67) 

~ P H O Z X ~ ~ .  (68) 

~ K C T ~ ~ I I C U I X ~ ~ I I  BbICOKO'IaCTOTHylO 3aBUCHMOCTb (6 8 ) B 06-CTH 
HH3KUX YaCTOT A 0  YaCTOTbI ag , n p H  KOTOpOfi OKBXeTCR %/d87= 
=uu, MbI H a f i n e M  XBPaKTePHylO ' I ~ C T O T Y O ~ = / / ~  H T e M  CaMbIM 

o n p e n e n a M  Z (CM. pnc. 18 ,a). Ho S K C T ~ ~ ~ O I L R U H F I  ~enmet i~oa 
~BUCIIMOCTU o ' IeHb C n O m a  (683 3BM ee nponenaTb n p a K T w e c x u i  

H~Bo~MoJKHo). Bocnonb3ye~ca T e M ,  YTO 06e EWBHCHMOCTH (67) H 

(68 ) 6 y n y ~  n m e P H b ~ M a  B norapm$mecmx ~oopnma~ax .  ~ O C T -  

porn r p a a a ~  (pnc . 1 8,6) , y6exnae~Qa, 'ITO n a m b x e  o n b r r a  NB 
H H ~ K Z D C  H H a  B~ICOKKX Y a m m a x  n o x a T c R  H a  n B e  n p m b x e ,  TO'IK~ 

n e p e c e v e H m  BOTOP~IX o n p e n e m e T  ' I a c T o T y  9u = 2,8 K ~ U .  Mc- 
KOMaR nOCTORHHaR BpeMeHH 

I 
= 5,7 10%. 7 =  :+ 

z z  3, 1" 
n o n y ~ a i i ~ e  cams, K ~ K  onpenenmb n o r p e u m o c T b  Z . 

I 



M e w  COBMeCTHO H3MepZIeMbIME BeJ IPIHHaMH ( H a n p H ~ e p ,  X i  
lH % , rue i - H O M e p  W M e p W W )  YaCTO CyLUeCTByeT (PYHKuIIO- 
H ~ H ~ R  ~BBHCHMOCT~ (CIEIIB TO- ~BBHCHT OT H a n p s x e H m ,  sperm 
n a n e H m  ~ s ~ r o c l r r  a B ~ I C ~ ~ I  H ~ . l l . ) .  nycm BWJ ~ T O B  JBBHCHMO- 

CTH H3BeCTeH C TOYHOCTbIO a0 3HaYeHH# HeKOTOPbM I I a p a M e T p O B  

a,7 . . , 7  om, 

I Y - f  (s,d,,. -*, %/, 
H KY)ICHO nono6pa~b 3HaYeHHFI I I a w M e T P O B  T a K ,  Y ~ 0 6 b 1  p a C X O W l 4 .  

me p a c s e m o f i  ~ p m o f i  c p e a y m T a T a M a  a K c n e p m e H T a  6bmo M ~ E G  

1 MaJTbHbIM . 
K p m e p H e ~  IIO?yYeHWl ' H ~ W I ) " W U ~ ~ ~ '  K O M ~ ~ ~ L W H  I l a p M e T p O B  

CJly?KEPI' MWHHM&TIbHOCTb CYMMbI K B a n p a T O B  oTKJ'IoH~HM EUIH C p e n -  

IieKBBnpBTHYHOT'O OTKJ'IOHeHHFI BKCIIePHM%TalIbHb% TOYeK OT paC- 
Y ~ T H O ~  ~ p m f i .  non6op I I a p a M e T p O B  no T a K O M y  IIpHHUWY Ha3bI- 

BaeTcsr MeTOnOM HaKMeHbLIIHX K B a n p a T O B  (MHK) . 
MHK H e  n a e T  enna 3 a s E o c H M o c T a  y (x / .  Bun ~BBHCHMOCTH 

s b 1 6 a p a w c a  nm30 a3 T e o p e T I l r e c K m  npennonoxe~u#, na6o KaK Haw- 

donee c o o ~ s e l ' ~ ~ ~ y m ~  a ~ c n e p r n e ~ ~ a n b ~ b ~ ~  naHHbIM. 

MHK RBJWeTCR MOLUHbIM, HO CJIeIIbIM OpYnHeM,  n 0 3 B O W m -  

U H M  ~ a f i T H  HaEUIy¶IlIHe I I a p a M e T p b I  m6oB 3aBHCHMOCTH, KOTOPaR 

npHnHCbIBaeTCZI KaKOMy YrO/lHO ~ a 6 0 p y  JlaHHbM. M o m ~ o ,  Har IpHMep,  

H a  PHC. 18,6 CTPOEITb H e  I I B e  l l P M b I e  OTnWIbHbIX WyIIIl TO- 

YeK,  a nposecTa omy " ~ a m p q w @  nps- ~ J I R  ~ceit COBOK~IIHO- 

CTH TOYeK, WIH IIOCTPOHTb MHK wmmyqqwP cmycouny EUIH, 

HaKOHeu ,  coenmmb B K c n e p w M e H T a n b n b I e  T o Y K a  n o M a ~ o B  nm~eel, 
KOTOpaFI J B B e n O M O  Y~OBJIeTBOPKT K P m e p W  MHK, H o  T a K H e  IIOCT- 

POeHHFI HHKOMy H e  HyXHbI,  If OCKOJTbKY H e B e p H O  HHTepI IpeTHpyIoT  

Pe3YJTbTaTbI OnblTa.  

n o w r o M y  nepen n p a M e n e H a e M  MHK ~ e o 6 x o n ~ ~ o  f l e n ~ ~ b c s ,  
YTO p e 3 y m ~ a ~ b 1  OnbITa  netcT~menbao C o o T s e T c T s y m T  npennana- 
r a e ~ o f i  3 a s H c H M o c T a .  npexne scero H ~ ) K H O  n p e n c T a s m b  peaym- 
T a n 1  rpa4mec~a. q a c ~ o  n p e a n o n a r a e M a R  3 a s H c a M o c T b  sbmanm- 
eTCH B O ~ ~ ~ H H Y ~ H H O ~ ~  o ~ J I ~ c T H  H3MeHeHWl I IepeMeHHbM.  &y 06- 
JIaCTb J I e r K O  BbUeJIHTb H a  r p a 4 H ~ e  H T e M  CaMbIM H 3 6 e x a ~ b  rPY- 
60B O U H ~ K H .  

~ P R  HHTeplTpeTaUHH OIIbITHbUC naHHbIX 3HaYeHIIR Xi 6 y n e ~  
C s H T a T b  T ~ H ~ I M H .  n o r p e m o c ~ ~  B o n p e n e n e H H H  X'. npneonm K 

IlOnWIHHTeJIbHOMy pas6pocy Y; H T e M  CaMbIM YEITbIBBIOTCR B OT- 

KJ'IOHeHHEX 4/ OT ~ c Y B T H O ~ ~  KPHBOB. L 



M 3  nocnemero ypemem cnenyer, mo mmuryrlua~ n p s M a a  

rrpoxom 9epe3 uemp TelrrecTa arnnepmemanwmt T o s e K ,  ~ . e .  
Sep3 T a s l C y  C K O O p ~ E X a T a M E  , . 

Peure~~e ypamHHR (70) a (71) 3 e n m w e M  B sane 

Ecna a K c n e p H M e H T a m , H H e  rosm r p y n n q y r o T c a  B n a n H  OT Ha- 

ram KOO~~(HHBT, TO B ~ B C ~ I ~ H B R  ~ O J R K H ~ I  n p o s o m c a  c 6onbruoS1 
~ E ~ T b I o ,  683 0KpyT'JIeHF&, lTOCKOJTbKy B (72) - (76) - no- 
RBITTCS MaJIbI€? F H O C T H  60nb~&iX W E N I M ,  H OIIIH~KH OKpYMeHEII3 
M O T  6bfib C p B I I H M b l  C 8THMEI p a O C T I . I M H .  Yno6e~ Anrr paCY& 
TOB nopa~mib l#  ~ K Y J E I T O P  c RS@KO# ~ M Z I T H ,  B K O T O ~ #  

H a m n n m e I o T c a  v r I e H H  C ~ M M  n p H  B m H c n e a m  cpemrn m a Y e H m .  

~ P I I  H ~ B ~ I I I O M  H a e m c e  B h m m n w H e  / , 8 H w norperno- 
CTeR nJEI 6 - 10 3KCUepHMeHTaJIbi imt TOYeK W H H M a e T  20 - 30 
MKfiyT. E C ~ H  TOSHbIe BbFIHCneHHSl UpOBOAkITb H e  HB YeM, IiyXHO 
n e p e H e c T H  mqano x o o p n m a T  B TOSKY .Z H B b m H c n m b  H o m e  

a m q e H m  X~!=X/ -3. B ~ o e o a  c a c T e M e  K o o p m H a T  6 Y n e ~ z ' = ~  
H BbIPB)KeHEIR (721, (73 1, (751, (76) CyUWTBeHHO JTIp0CTI.I- 
ca, a ~ n r r  p c Y e T o B  xee~ar T ~ H O C T H  no rap@~mec~o#  nmefk~~ .  

~ D H M ~ D  19, ~ P H M ~ H H M  MHK g ~ B H ~ E M O C T H ,  p a c c M O T p e n -  

H ~ f i  B UpkIMepe 17 (CM. PHC. 17). O ~ O ~ H B S H M  B COOTBeTCTBElEl C 

(65): 

~ I H ~ K H  K nonysemrm panee M e r o n o M  nap- mmexs. 
C K B W H H 0 e  BhUUe OTHoCWOCb K PBBHOTOSAbIM 8 3 M e p e E R a M .  EC- 

n H  xe nOrPeIUIIOCTR O T C ~ ~ H ~ ~ X  ~enwmb~ Y cya- 
BeHHO pemwmTca, xpmepkDCt MHK ~ p e 6 y e ~  MHHHMmIIOCTH B3- 

l u e m o r o  c p e m e K s a n p a T m a o r o  oTKnoHetFHFI a x s c n e p m e R I B n b H h l X  TO- 

YeK OT peme~~oii  KPHBO#. npsi n o c T p O e a H a  I z a r n m e #  n p a ~ o #  oc- 
T a m T c a  cnpaeennmmm BbxpamceHHg (72) E (73) /r H 8 , HO 

B x o m l r u l e  B HW cpenxne a H a r e H m  n o m u i b I  6mb B~B~II IBHII~IMH 

c p e m m H  (n. 5.1). 
B w H c n e ~ m  no MHK 0 6 m ~ o  n p o m m ~  iia 3BM, xcnoxbw 

c T a H n a p m e  n p o r p a M m I .  

~ D E I M ~ D  20. nomare ,  STO n p ~  W M e p e H m i  omo# BMWIM~I 

s cwasenae 5=f 2% ynosneraopsn nparepm MHK, T.e.  
L f  
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