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D ' 1.1. rITO TAKOE CTATHCTMKA 

Cnoso (~cT~TMcT!K~$ ndnoJb3ye~Cn B H ~ C K O ~ ~ K H X  ~ H B ~ ~ H & x :  nP&- 
K~K'CNHOHMM CnOBa'((dafifi6Jci. HM~HHO B  TOM CMblCne MOX- 

~:< (CTBTI~CTI IKB. 'PO~~~MOCTU I( CM~PTHOCT~  B POCCHU)) i(nM ' 
Ka npecenne~nk)): C T ~ T M C T N ~ A  .Ha?bfBaeT~~ ompacnt,3fia- 

nbl M Mmp.bl pa6mb1 t q n c ~ i o ~ b ~ ~ i  &an- 
accoabre neneHnn. ' C ~ a ~ i i C r h o % ' ~ a j b ~ ~ a -  

ii deme/rbfiocmu, ' ~ a n p a m e ~ ~ o p  'Ha 
recKux ~ ~ " H B x .  

CTNKa)) I lPOMCXO~IIT OT naTUHCK0.m C?O& datZ*F - k6- 
we. seuek. lTepaonaqanb~o oHd ynOTpe6riinocb B 3Ha- 
me com6d~ne)). k n a  'uTanbn~cicoe cnob  st& - ,  

-.~H&K tVCy~apCT6a. 'B H ~ ~ Y H ~ I ~ ~ Q & ~ X O ~  &OBO 

B XWIlI B. n iiep~bHaranbH0 ynmpe6nnno'ca B 

seRelinej). B HacToWee ~peMn cmdmuchb~& 
K &  co6upafiie, npedcmaonetiue, w&@ 
d&&. O C O ~ ~ , &  M ~ T O ~ ,  K~~opbl,f i  M E  

n i m q e ~ c n  B p m u q ~ b ~ x  caepax nenTenbHocTn,~ pe&e~nn pa3ho06-, 
, ,  , . ' , . , ,  

KU ':6bmo CBnSaHO c .pa?dmeM, 
~PCTE&HO~O ybparne~lm.xd3ak- 

es~n f i  nepnon ncTdpwu .renoeel 
HaceneHwn, e ld  comaBe, M ~ y q e -  

b e  H~andr066JlmeHM~ O ~ ~ ~ H U ~ O B ~ ~ B @ J I W C ~  

Hncs yqe+ 3e~enb u T. n.:nep~ble p a 6 i ~  
POda O T M ~ % ~ H ~ I  naXe B CBflUeHHblX KHHK~X pa3HblX H~~OROB.  B 
OM Mupe 6bm' oprafiu30~a~ yreT ponusluuxcn; Mononble nmnu, 

b B CnMCKH B O ~ H , H O ~ ~ X ~ ~ H H ~ ~ X ,  a no nOC- 

ill 
I :;:. 
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3eMenbHble K&JWCTpbl, $ KOTOpMe BHOCKnUCb CBeAeHUR 0 CTpOeHUgX, 

pa6ax, c m e ,  uHsetiTapp, nonyqaeMux noxonax. nansnnucb onucanun 
r O C m p C T B .  hb l l la f l  3aCJlyra B !?TOM npUHklJAJleXUT rpeqeCKOMy @ u ~ o -  
co@y Apncmenw (384-322 r. no H .  3.); OH cocTaenn onncaHue 157 
lDpOnOB H T O W a p C r B  CBOerO B P M e H H .  

Cpe~HeBeKoBbe OGTaBUJlO yHcl~bHkJfi naMJlTHUK - ( ( K ~ n r y  CTpaffl-  
HOW cynan (1061 r.) -  TO CBOA UaTepnanoB ke061ueii nepenncn Ha- 
ceneHnr A ~ r n s u  H ero ennytqecma ( ~ ~ n m a m  naHHwe o 240 T ~ I C .  

&BO~OB) .  CO B P M e H e M  co6upasne AaHHblX 0 MaCCOBblX 0 6 1 ~ e C T B e H H b l X  

XWleHHSK npno6pem perynap~blii XapaKTep; G WAWHbl XIX B. 6na- 
WAapn YCUnUUM WmlrorO 6en~jthUi3 - MaTeMaTuW, aCTTpWOMa H CTa- 
TUCTUKa Anwb@a Kwne (1796-1874) 6binu Bbipa60TaH~ IIpaBllDa a nepennceii ~ a c e n e ~ n n  u peiynnp~oc~b ux nposene~us B pa3~u~b1 1 

CTpaHW. ,&In KOOpnUHaUHU pa3BwTUR CTaTMCTHKW n0 H H U q H a T W B e  
A. Kmne IIpOBO~nMCb MeX$lyH~pOflHbIe CTaTlrCTHVeCKUe KOHrpeCCbl, a 
B 1885 r. 6 ~ n  O C H W U  M e ~ ~ a p o n ~ q ~  C T ~ T R ~ ~ ' I ~ C K U ~ ~  RHCTUTYT, 

. cyIUecTByt0rullfi U c ~ % & c .  MemyuapomoA G T ~ T U C T U K ~ ~  38HHMaFOTCII 

MexayHaponHble o p ~ a u m q n n  - OOH, cbAO, K)HECKO, MOT, EC, 
Mnposoif 6 a n ~  n np. M e a e n y ~ a p o ~ ~ b ~ e  OpratrH3aUUU U rOCyAapCTBeH- 
U;ur CXm'UCTUK@ k fW0f i  oT&enbH08 CTpHbl3aUWMaK)TCr C~OPOM, wen- 
CT?lBJeHUVM, CpaBItWUeM, ~ ~ ~ p e n t r U t e f i  COUUJMbHO-3KoHOMUqeCKMX 

~ n ~ b i k .  Cnawcnnuo~ M-t.1 peii0~61, npoAonmuowe Tpannrluu mcy- 
napcTBoi3eneHkt-A. 

Apyrue pWWnbl CT-TUKU 6b1nu p83BWT%l I lpU  WaJIU3e ZSaP'THbl 

nrp (noncqe~ n r p o s ~ x  mmcos), myreHun npoueccos ~ o c n p o n s ~  
CTBa I4aCeneHNII. % ,ROCTE3T(WHO CJlOKHble M&TOAM, OCUOBaHHble H 
~eopnn B ~ ~ ~ B T H O C T ~ ~ ~ ,  Hawn npUMeHesm n p n e  Bcyro B oTpaxom 
HUU w 6nanornu, saTeM a npyrnx ecTemBeunblx ~aylcax, ncuxonornn u, 
HaKOHsZI&, C Hay- XX B. - B COUH~bHO-3KOHOMU9eCKUX UCCJT&7OBBHU- 

rx,  B u z p e ~ n u  ypos~n XWHM ticseneHun, noqnaTeRbcpm cnpoca, 
icarec-rsa npoflyKmn u T. n. C ~ M ~ H U  ~pynno H&M caepy, rne 6b1 pe 
IlpUMeHSMCb CTBTRCTMKB. CTBTRCTHK~ HWHa Wfll  W ' I H a  FTPaXOBblX 

pb3yeTcr B pa- aynn~ot~,  npu aamaHoeKe ynpasneHqecKoro 

.-.a B ~ W P M ~ ,  B KoHTpWe U aH1U1aWe KWecTBa npO&YKUUH, B MeAU- 
W U H e ,  CndpTe U M p K e T U H f e .  M o m  6bmb, mnbw B o6nac~u MCKyCCTBa 

C T B T U C T ~ K ~  He Haurna now ~1yomm npnMwmun. 
n p n  U?YYSHUM P ~ H ~ I X  O ~ % ~ K T O B  B ~ S H M X  U I A B ~ B X ,  WHWHO xe, 

nCnOJlb3yFOTC1 pa3nH%HaEe MeTom. T ~ M  EW Menee SYqeCTBylm HeKO- 

~opbte 06q% npnHqnnu n M~TOW C T ~ T U C ~ Y & C K O A  pa60'rbt. B yqe6- 
H U K ~  ctTeopnn C T ~ ~ P T U K U > )  a~rnni ic~ax  C T ~ T U C T ~ ~ K O B  ,4w 3. IOna n 
M .  &x. Kmpna r( ITGSI: &He3 HMO OT Tom, B ~amfi Crrp863H 

3HaHUR nOJlJ'WSHbl 'iUCJlOBbIe naHHble, OlJU O ~ J I W ~ I O T  OnpeneneHHblMU 

O B O ~ ~ C T B B M N ,  W X  BMslBJIeFYUSI KoToPblX MOXCeT ~ O T ~ ~ ~ O B ~ T ~ C R  0 ~ 0 6 0 ~  

POAa HayqHblfi M e T O n  06pa60T~~ .  ~ O C ~ ~ A H U R  WBeCTeH I(aK CTBTUCTfi- 
qeoxuii MW unu, mpoqe, cTaTncnllcan. 

C T ~ ~ W C T U Y ~ C K U ~  MelOAbi BKJZIWaKW KSK npOCTbEe MeTWM, K M O P M e  
M O W  6blTb nOHUTHbI n f 0 6 0 ~ ~  qeJlOBew, TaK U CJlOXHble MaTemnqec- 

icne npoqenypla, nocTynHble cneqwncTaM B ~ I C O K O ~ O  wracca. B  TOM 
Yqt6H~Ke WUIBR%t0TCfl nPOCTb+e M 'IaCTO WnOnb3YeMW MeTOnbl npn 
U3YHeHRU COUUBnbHbIX H 3KOHOMH'leCMUX ~BJieHlfi H np0rleccOB. 

. , ,  

C T ~ W ~ U K ~  n03abnne~ BbiaawTs . U ' H ~ & C ~ ~ ~ U T ~  ~ ~ I ( O H O ~ $ ~ P A , O C T U  'pa3- 
B ' H T ~ ~  C O U U ~ ~ ~ H O - ~ K O H O ~ U ~ ~ ~ X  X B J ~ ~ H N A  H ~ P O L I ~ C C O S ,  838- 

.+MOCB&~ m e k  H N M U .  n03~ariue ~ ~ ~ H O M ~ H O C T ~ A  B O I J M ~ X O  nAlilb 

'B T O M I C ~ Y ~ B ~ ,  ecnn ~ 3 ? h a y ! ~ g  He&enbnbie SIIMPHHII, a &OKY~WOC~U,  

a ? n e ~ ~ f i  -BeAb ~ ~ W H O M ~ ~ H O C T , ~ ~ L U ~ C T R ~ H H O ~  m ~ n u  ~ ~ O R B ~ ! + ~ T C I I  
B .  honH0,fi M e @  ~ u L U ~  6, ~&b.e %DJ!eHd%. B * O M  O T A ~ ~ ~ ~ O M  .IBn$,- 

nui 'neo6x@~oe - TO, +j npW~yye  BCkg r&kmM ~ H H ~ G  kuna,~ 
np.yy"cr.s enn+m co cnyuu@w,. , y n ~ t t & ~ i ~ b ~ , ,  n p n ~ y q w ' ~ :  
n.u@b $TOMY' j+iptj<pB7Ho~y -8~ne~wm. ~ 6 %  HanpnMep, Be~nGa,GaG- 
ro-nyg.$ i q ~ a p a  Moxm ~ , e  . O @ ~ T L  anminr H a '  p o b ~  o & e ~ q  nponmn 
~ O ~ O  TOB%$~,' ' o A H s I C ~ :  0 6 & 6 ~ e ~ U e  A ~ H H S X  0 3~1$paTaX f f i  ',e,aMY, 
y k $ @ U  p*eMe,wx peann3au~u norca3MsaeT ~anwqne, ripahtoti can- , ' ,,,.. , 
?~,,WFJW y n + , . ~ ~ y ~ ~ k .  ITO~TOMY p e i n a ~ ~  H ~ 8 3 u ~ a G t  &BU- 

,,,, , . ,  , , .  , . raTene~ ,~oproenn))." , , , , , , , , . . . 

'4 .. ~ U & ~ Q & C P H $ ~ U ,  . . ) _  , , . . ,  .,. ., ., , .  ,. :KO- H & ~ ~ W M O , C T S  i t e p m p ~ ~ ~ b  cBxFHBH~.. 
s s ~ , ~ y #  o ~ ~ e ~ ? b ~ p k i  rsneenu w .cnyraM.mdmu.nn~b  BO M.HO&CT& 
nye$~nnmniiRlie~ ce6u q~ ~RKOH,' H W ~ ~ ~ C H  i&ucmGeWmi 

KfO A o J I ~ ~ ~ I E ~ N B ~ T  A I $ , ) ~ o ~ M H ~  'FU' X e ~ l q n ~ ~ ? ' f i 4 q c ~ o  $&CTU. 
dp8keF;ah h~~P%U~~nb-~~k.~ywc. l~ , I f ,  MpUMefl qlf@CTByV CBmeTpnb-, 

uqaris~y Ooke b p ~ e ,  ponyi iebiy~n B 151Br., y ~ c b  
,207 neT. A ~ C O ~ K ) T H O  ' T D ~ H O  @BBCTHO W& Belrgak$meu 

N. M+~UMOB qpokkn' 168 neT ,CI 805-1 9+ij;,0m&~.3~0 nu+,, , , 

b ~ ~ ~ T i p n ~ e p i . r . . , T ~ n ~  npu 0 ~ 6 w e ~ n ~ , ~ ~ n b i x ~ o  B & M ~  ~ a ~ d ~ ~ ' '  
i ; M a . ~ l ~ ~ ~ i  s ? l ~ ~ ~ ~ ~ ~ ~ t ; j e ' ' + ~ ~ & ~ u q . .  M W ~ I ~  O X U ~ ~ ~ ~  

~ ~ ~ e ? b t f ~ C T b ,  *@h npU p w & ~ U , .  B U ~ U G ,  WO :npn.,a&~ , ~ 

B H ~  ~ ~ ~ ~ 1 1 5 1  C T ~ H ,  wx ~ ~ n b v i b t ,  epehlertk. pacqma 

mlljBce+, Mqeici 69nb,~uhn ~ ~ ( n a a + ~  ( n  ,$,$K- 
WTeIibHow% WSHU ,$~~W.I&U,H ( ~ a 6 n .  ' I,.!). : , , , . , 

< I  . , , ,  , 



63UTWX B W M ,  T.e. Hfl OCHOBe C O B V H O C T M  IIBIIWIH~~. K ~ ~ ~ W W C T B ~ H -  
HU 9 a - m ~  nawnoro oTaen&mm n B n e g m  orpgxeam s-0 cyq- 
HOWb. L mMmPWWILB O m N W m  B C- 3H&%WiN 
IrJlXl P O ~ ~ @ ~ * M S  31U(OHOSG~OCT%, TBK KLtb: CJXOXUnaDb B %OHKpeTOl)rlX 
Y c n o s u a  N B t m n Y  nnw C W U H ~ T  E celie l a t ~  ~ m l l ~ ~ w e  wmbl. 



nOCTaTOqH0 nUWb U3y'IHTb OAHY enHHUw, rl~06b1 3 H m  BCe 0 BCeX 
XBneHMRX 3TOr0 BUna. 

Bapnaqur - OCHOB€t CyI4eCTBOBaHMa MHpa A HCTosHHK eTO pa3BH- 
Tnn. Ecnn 6b1 nmnn He nennnucb na ~ y m n ~  n xenqnH, LfenoBeqemo 
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T a K o e b l  ~o3pacr wenosem, n o m n o o b e  K O ~ O B  H a  $ep~e,  06t.e~ n p o n y l c -  

qnn sa~ona, Y H C ~ ~ H H O C T ~  em pa6ornx. 
ICoc~ennae n p n 3 ~ a ~ n  n s n a l o T c n  c e o f i c ~ ~ a ~ u ,  n p u c y q u ~ h  H e  c a M o -  

MY O & ~ ~ K T Y ,  a ApJTWM COBOKYnHOCTI1M, OTHOCIlUUMCIl K 06bemy, BXO- 

n n U t i M  B H e r o .  Hanpu~ep, I l p O ~ K T R B H O C T 6  KOPOB KaK K O C B ~ H H ~ ~ ~ ~  

n p H 3 H a K  $epMbl.  X ~ T X  n p Q A y W H B H O C T b  H e  @ p b l ,  a KOPOB - 3W UX 

n p n M 0 f i  I lpH3HaK, HO B e n b  np0Aylc; luBHOCTb X a p a W e p n 3 y e T  H $ep~y,  
~mopofi n p u H r u y r e x m  x n  KOPOB~I (nnn name uenylo 06nacTb) .  T ~ K O B ~  
M o n n a T a  T p y n a  pa6ornx no m o t u e H u m  K sasony. 3 ~ o  K O C B ~ H H ~ I ~ ~  

n p H 3 H a K  3asoaa, HO O r l e H b  B ~ ~ l o l f i  Pnll TOFU, KlV co6upae~~n  I l O C V -  

n a T b  H a  pa6o~y u B b 1 6 n p ~  n p e n n p u n T u e .  
~ ~ ~ K T U ~ ~ C K R  f l e n e H H e  n p H 3 H a K o B  H a  n p n M b l e  Pi K o C M H H b l e  COB- 

naaaw c HX nenenneiw H a  nepwqiiue u B T o p n q n b * e .  n p n 3 ~ a ~ n  pa3- 
nnramTcx B c n w n r n K e  n no xapamepy nx B a p n a q u n ,  T.e. no pa3nA- 
rln23M NX 3 H a Y e H M I  Y P S H b l X  e n H H M q  COBOKYnHOmW. B b ~ ~ e n I I m T ~ f l  O J b -  

m e p H U I I W 8 n b l e  npM3HaKH,  K O T q p b l e  M O Y T  I l p H H U M a T b  TOJlbKO n B a  3 H a -  

q e H n n .  T ~ K O B ~ I M U  n s n n m T c r  npn3ua~n 0 6 n a A a H ~ n  nnu ~eoGnana~un 
qe~-TO. Hanpn~ep ,  B c e  caaoeue y q a c r K u  no n p u 3 ~ a ~ y  H a n u r n n  no- 
C W O K  BHUrHIl MOXHD p a 3 n e i W I T b  H a  H M e l O W H e  nOCi iqKH BHWHR U H e  

MMelOUlMe n X .  ~ J T ~ T ~ ~ H S ~ ~ W B H ~ I M  n p U 3 i i a K O M  %BJlXlOTC% n0JI  % n O W K a ,  

M e c r o  n p o x u B a H n n  (ropoa, ceno), n e u r m n b  T p a l c T o p a  ( ~ ~ C ~ H W Y H ~ I R  
H n H  K ~ n e ~ H b l f i ) .  

K ~ U C K P C . R I H ~ ~ ~ M  OTHOCXTCB K O n H e C T B e H H b l e  n p H 3 H a K u ,  KOTOpble 

MOrYT I lPUHMMaTb TOnbKO O T A e n b H b l e  3XBWHM%, 683 npOMeH(YTO'IHb1X 

3 H a ' l e H M I  M e X B y  HHMR. ~ U ~ K p e T H b l e  flpU3HaKM, KaK n Q a B n n 0 ,  UenO-  

4UCJleHHMe.  %3 q H C J I 0  ' I n e H O B  CeMbM, KOJIUWCTBO 3Tmefi 3AaHnU, 

KOMHaT B K B f l P H P .  
Henpspa~nbze, T o r l H e e ,  H e l l p e p b l B H O  B a p b U p y l o U H e  flpH3HaKM GnO- 

~ 0 6 ~ b l  n p n H m a T b  n m 6 b 1 e  3 ~ 1 a q e ~ ~ ,  KOH~YHO, B O n p e n e n e H H b l x  rpanu- 
qax. K nenpepbcent.ihi OTHOCnTM p a c v e m b l e  B T o p H q H M e  n p u 3 ~ a ~ n .  Benb 
nx 3 ~ a q e ~ u n  - p e 3 y n b ~ a ~  nenesen, a OHO M o x e T  n p u s o n n ~ b  K nm6t.1~ 
qMCnaM - ueBblM,  n p o 6 n s t m ,  npf%UnOHk3JlbHblM. Ha nfMWEiKe 3HaYeHMX 

N e n p e p y s n b l x  npmnalcoe o l c p y r n n m  c K o ~ e q H o R  C T e n e H b m  TOYHOCTZI, 

T a K  YTO OHU CTBHOBIWCW KB838ANCKPeTHMMH. C A P Y M ~ ~  CTOPOfibl, nHC- 

K p e T H b l e  no CYUeCTBY n p A 3 H a K H ,  HaTIPHMep q H C n O  ~ ~ ~ W H C I K O B  npen- 
n p n n T u n  H a  1 msaprr, noronoebe K O ~ O B  H a  -iy xe nav, n M e m  T a K o e  

rpOMW(H0e q R C J I 0  B03MOmHMX 3 H a W H H f i ,  YTO H a  I I P a W U K e  CTaTUCTHKa 

B b m y w U l e H a  0 6 p a q m b c r  C HMMH, KLLK C KB%3UHenPePMBHbIMU. 06 3TOM 

6 y ~ ~  CKa3aHO B rna8S 5 n 6 npu ~ ~ c ~ X R ~ H M M  MeTOAa r p y I I n s p o B o K .  
M o r e n m ~ b t e  n p m ~ a ~ u  xapamepu3ym n y r l a e ~ b ~ k  O ~ ~ K T  B K ~ K O R -  

TO MOMeHT BPeMeHU, y C T a ~ 0 B J I e H H b l f i  I lnaHOM CTaTMCTU'ieCKOIY) ACCJle- 

nOBaHM5l. OHM CyUleCTBYKn. H a  n d 0 %  MOMBHT B p e M e H H  H X B P a l C T e p H  

3 y m  ~anusne iero-nn60: r u c n e H n o e T b  ~acenei in,  c m n ~ o b ~ b  +OH- 

:  no^, KOnPqeCTBO cma ,  p a m e p b r  mnnofi nnoqilfrn. 
K unmepeanenm crrnocn~cn I I ~ H ~ H ~ K H ,  xapiwrrepu3pque p e 3 y n b -  

, , TaTbl  IlJJOUeCCOB. ~ O ~ T O M ~  MX 3HaYeHMB MOrYT B 0 3 H H K a b '  TOJI~KO ,3a 
1 U H T ~ ~ B ' & ~  B P M e H n :  W, MeCnU, CYTKN, H O ' H e  H a  MOMeHT B P ~ M ~ H U .  Ta- , ' 

, K?Bbl YHCJIO POWBUIHXCII, Y M ~ P I I ~ X ,  0 6 a e M  n p ~ M b l ~ f i e . ~ ~ ~ f i " n p ~ n ~ , ~ -  , 

: qnn, nagofi ~ o n o ~ a ,  cyma n o n y q e w s o f i .  n p u 6 b m u .  Pa3nuque M e w  

: MOMeHTHblMH N HHTePBanbHblMU I lPU3HaKaMH CYUeCTBeHHO n p L l n 3 y r l e -  

' HUH ~ H H ~ M B K H  (CM,  rJ. 9). , ', 
'EAUHUU~I, n 3 ~ d p e n r n ~ M o M ~ n T H b k ~  npH3HaKOB O T H O C ~ T ~ ~  %JlbKo K 

x a p a m p u 3 y e ~ b r ~  HMU CBOC~CT&M o & b e m e , .  a e n n H n q b t  p i ~ e p e u n n .  
: , n ~ ~ e p e a n b ~ b ~ x  n p u s ~ a ~ o ~  conepxa~ ewe n y w a ~ n e  ~ o r o  arpeska 

a p e M e H u ,  3a KOTCJPLI~~ o n p e n e n e ~ o 3 . ~ a r e e ~ ~ e  n p u 3 ~ a ~ a .  T ~ K ,  W U M O C T ~  

OCHOBH~IX . ~ ~ O U ~ B O ~ C T B ~ H H ~ I . X  @ O H ~ O . B  npennpnn~un,, H a  .I knsapn 
B M n n n u o H a x  py6nel, a D&~&M n P O A y K q ~ u  3'9 n~eaph : -  B 

M n n n H 0 ~ a ~ ' p y 6 ~ e 8  sa ~ e c i q .  
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I$~K yme. o ? . M e q ~ o C b ,  n p e n M e m M  c T a w n u q e c K o n ,  n y q e ~ n n  ~ c k -  ' . 
::tna tib~,~Tjwae~ COBOKY~HQ??~ nsnewufi. Ka~,npasnno; o ~ a  s ~ n m q a e T  B 
! ce6n H ~ ~ K O ~ B K O .  l r a c m n b u r  crwo~y+nocme~, n p e n c T a m j n m q u x  oco6~e  
'munu nsnesnk, mare meopn, oco6sre ~onn@nl(slqnn n $ y i t a e M o R  %KO- 

$HOM~PHOCTH. E Q M H N U ~ I  p a 3 H M X  YBCTHMX C O B O K Y ~ H O C T ~ & :  8, pai?WaX 

' o6qero K a r e c ~ s a  o T n n q a m c n .  ~ p y 1 - 0 ~  n p w s ~ a ~ o s  n ux 3HaYeHwfi .  ' , , 

, B 6 o n b m n ~ & ~ e  ; c n y 4 a e p ~ 1 ~ a s u n b ~ b 1 ~  6ynq npenc~aine~se yam- 
H O ~ ~ : C O B O K ~ ~ ~ H O B T W  (0.4HdljonH0fi' r p y h b l ) ,  c ? ~ T O n u ( e f i  U 3  adpu,no~py- 

$xaq.qnx2ero nane~nfi  -::moa.' EInpo - K ~ H U ~ H T ~ M ~ O ~ H H O ~  ~ ~ p a k e ~ n e  
r l e c K u x  CBORCTB TYlp ( rpynnb~) ,  , onpeaenxmyux Kaqe-  

rne n a ~ ~ o r o  m . m a  OT B C ~ X N H ~ I X .  K p o ~ e  e n n v n l i ,  w- . 
nnpo, ' ~ u n  s ~ n p q a m  n s n e H n a  nepexognoro K a r l e c T s a ,  

~ L . K O T O ~ X \ K  LlaHHOMY ~ n f l y  M O W  6 b l T b  Y C T ; ~ ~ O W ~ H ~  
~ H H &  BepOXTHQCTbW. T a ~ n e  n B n @ H n X  0,6p&ym, TaK,,C&UaTb, 

MblBa)) ge- T % ~ U ~ M U .  
Cpenq cTyneH?s MOZKHO B C T ~ ~ T H T ~ .  TWI ~ n n ,  KaK '~nneanb~blfi 

eHT>>: ~ ~ P ~ K P ~ c H O . ' , ~ Y U T C B ,  MHOIY) S H T a V ,  X O ~ O W H @  T O R a P H , ~ . ' E C X b  

m1 H e  TaKHe.  P%3HOCTOPOHHHe, A n n  ~OTopblx B M H b l  TOnbKO C n e -  
H b l e  ~ H B H U ~ . ;  &Tb H hpyrne Tltf lbl .  < < K ~ Y ~ C T B ~ ? >  0 a H m  CTyneHTOB, 

H W e X H O C T b  K TOMY UJIW ~ ~ 0 h ; l ~ ~ l l f l y  M O X H D  0 f l p e & e n H ~ b  'nQaK- 
6esorun6?'ino, Toraa KaK B OTHotue"MW npyrnx ~ o r i p c  pe+& 
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men snpef i enes~oP  i ~ e n e i n ,  y c n d ~ f l ~ ;  OHW-TO n npenc~am-nr e w e ,  nPedcm&neiue; uBmeP&ema- 
602, traesnn nepexon~oro mqec~sa.  ~ ~ u e  Moryr ijb;l~b B3nTb1 HZ nj,6nnaq'~, 

, CdoT~ol r re~u& ~ e x n y  n n p d ~  wiW0 O K ~ ~ Y X ~ H H ~ M  B P @ o ~ M ~ @ H ,  no mmofi  ennHlaqe @kKYnHO- 
Gyn&, K O H ~ ~ H O ,  p a 3 n n ~ ~ b 1 ~ :  m ~ ~ B ~ C U T  O T ' Y C T O ~ ~ ~ U B O  upMe, XenoeeKy, s u m  npony~qu,n, w~apy):  noiyqekue. wcxon-. 
T&F,b~oc+u. ero cy&e'~iBoBaHy%, B ~ ~ U M O & ~ ~ ~ C T B U ~  C flp HWbrX.,IlBnXeTCn 0pHdfi H3  ifa~i6med .~pyn"blx n Ba)KHbji aanaq . , , * ,  

CoBoKynHocTA BGTAKW n~pt3n'CTa~ncTu.wfi. r n a ~ ~ o e  - ncnons30&b ~e nas- . . 
0 c o c ~ z ~ n n ~ b  6onb PbrM MO)KHO. AOBePIITb. znpo6nek+b.1. CTaTnCTnq,ecKoro .Hadqlo- 

n~eHHo nnpo onpenen ~hfa~pri~aiarcn B rn,. 2 fi 7. : . . . . ,  

. . .  ' 0666llienne naHHblX na6nrone~nn 6~nrn&er zzpynnupoe~y - pasfpa- 
~ ~ ~ ~ H O - ~ K O H O M A ~ ~ C K ~ ~ , C T ~ T H ~ ~ ~ K ~  ~ 3 y ~ a e ~  6ulefl COBO$ynKocTu Harpynnbl O ~ H O P O ~ H ~ ~ X . ~ & ~ H ~ &  c60& 

H H ~ ~ X  nweHuR BI(OHKFTHb1X Y C ~ O ~ H I I X  Hne 3HMeHnk npM3HaKOB B C B O ~ ~ H ~ I ~ ,  cTaTnc+nq=cKne ,no- 
pasow, c ~ a T u c ~ n m  pacnonarae~ ~ e e r ~ a  ~ a p t i ~ ~ e p n c ~ n ~ u ' . ~ ~ o f i ~ s ~ ~ ~ o i i  cdso~yn~ocTn, r$yn- 

h& ' d a k ~ b a .  K m e  n ~ n e ~ w e  ~ o j ~ u i c a e ~  KaK'. HOCTU B qenoM (c~.:.rn,, 3, 5, &).. 
' ,@&&pot?. B ecTesmeHH b30BaTbCII pe3y~bTaiaMn, 0606~qe~um nnu ~enocpenc~- '  

B s ~ n ~ o c ~ n ~ ~ ,  c ~ I O M O ~ ~ H ,  BeHHo, ~ X O ~ H O ~  ~H@op~a~U@@,~1~a'~~brie:: ~ O I I ~ b I  6bl~b n ~ e w ~ & ~ n & ~ j  
PMMBHTOB, mn',opbIb H ~&&Ho U Har$f@Ho. C 3TOb, qeflbw C T P O ~ T C ~  

, , '  
K ~ K  &cnenoBmeII& ,npa-qeCKn n o n ~ o c ~ b @  KO UKU ( c M , ' ~ ' ;  4);' , < ':' 
pnMefi~a. K MOH(~T ~ b l n e n ~ ~ b  B 6onee nnn ~ e i i e  ma' O X & ' ~ I B ~ ~ ~ B O ~  ,2T&Qn,u CTaTncTHqecKorO uccne- 

cneAy10~n~"3~& CTaTMC~uqecKofi pa6,arb1 3 a h c n ~  ' . ,. , W O p J  +' Bbl6,paHHb;r~ ( p a b p 0 ~ ,  '3n~?AHn 
, HH& cn+yauud B '  r & & ~ b ~ ~ - ~ ~ o ~ ~ M s r e d K  *an 0606qe~ua BaHdblx oK&'$bl~a& G k r ~ u e  Ha 

a~.v$3e:sKo~o~uqec~nx @OPM nenmn mn.6 a6n16ae~ue .- Benb NMeHHO T&,  TO , M L ~  X Q T ~ ~  

' H* , ~ n ~ n ~ e ~ ~ ~ ~ U . . ~ e a r n n ~ ~ ~ u ~  TO u ApYrO9 nW'qnm B.Pe3YnbTaTe uccnenos;ulnk, onpenennmcn rpa~nubr, 06.be~- . , 

WpaKqunk -. nhcv K.MapKc jJvlap~c K., 3 ~a H ~ ~ J ~ ~ H M X ,  nporpama Ha6nmnesna (~*ne npH3HaKn Mj,l 6 y n e ~  
:23>- c. 4); . n p n ~ e ~ f l n  . p b i 1 3 n ~ q ~ b l e  ' petuc~putpo~a~b'y ~ # H H ~ ~ . ~ O B O ~ ~ ~ ~ H O C T A ) , .  , , 

< ( n a c c u ~ ~ ~ , i i ~  s~e;nepn bTlm3 KlIaccn~Kaqnn.nnn rpynnnpo~~yl 
g ' q a e n ~ ~ b  , < ( q , ~ ~ ~ b l f l ) )  BKn OPOnHOCT6. T ~ M  c a ~ b l ~  , c o 3 p ~ C S  !OCHO- , 
coeqlcyn~srfi pe3ynbTaT. . sa~eneZi, @annsa sapuaqwn M c~gsefi. 

, , Ba*Ho TO, *~;'B' 

.q&iqeccoe qa,xoau~ca , no-pwHoMy .pxcqn-&l~ae~~fi cpen- 
<akn,, aKTA~iblM B ~ n e a  ccnkf, O@&~(MHIIII UeHTPanbHBle pa%- 
n o ~ ~ e p y o o ~ b  n a ~ ~ b i x " 0 ~ 0 6 0 %  n anan ki ,T. &., n  TOT xe n a h m b  

O t j p 6 ~ a r  C & ~ H H O ~ ,  'MQXHO 
" . c o y ~ ~ j , ~ o - 3 ~ o f i ~ u ~ e ~ ~ ? e ? e ~  , . , . ,  

~ ~ o m , @ p q u e  ~onuqe am y c ~ a ~ o ~ n m  ~ p y r  .-- * 

rpa"nqeH~od~b qnone OBHO cuny ux ~ n n $ ~ n n  (CM. 
ue B H ~ O B  H @OPM, B . KO erna c y i q e c ~ ~ y e .  o n a c ~ o q b  

cyUHomn npOl(eC&l,, OTCma b 331 npnqn~y n p o m  co"y~- 
Ha rpyrmal, .oco@ro WqecTB qepsom ~a r*  njln , p & n ~ e  

' 3&~0&;. ~ e B 0 3 ~ 0 ~ ~ 6 d T b  3n 
nenbHOii o q e ~ ~ n  nkneiicmnn.. . nsnreTcR i3yqe~ue nfiHaMnKB. , ' 

8 Cneqn$,n~p.npenMeTa q e ~  ( c ~ o n b ~ q  a m ~ o 6 ~ ~ e f l  6ynm 
&qecfc&o ,wem@X HHeM pbrH~e; KaKOBa qu6neH- ., 
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PeK~MefIdyt'man nurnkpamypa 6 wase. 1 

I .  ' ~ n u c e e o ~ ! .  e. Mox npo+eccun , - , ,  C ~ ~ ~ W C T U K . -  M. : '@HH~ I ' G T ~ T  

~ a ,  1992. '1 , ' , . ' . . ,  . . , ,  . 

L. n ~ o ~ m  ~.ji: r p ~ p u p o s ~ a f l ,  iudpi& & + u ~ n s e i ~ ~ x  no~w~~enk8:- M.: 
.$i&hw .@78. 
?,, ::., , , , , . .  . ~ .  

TOCY&~PCTBEHHO~~ CTATklCTLlICEl 

.,. , . . 

,:/ I ' , , .  

. . . , , 

, , ,  

IIpenCTaBUTb 6 @OPM~,  yI106~0fi AJlR aHann3a, npOa~ann3npoBaTb .. 
HHTepnpeTMpOBaTb n0ny~re~'Hble pe3yJlbTaTbl. ' , 1: .' i 

Co6upa~ne A ~ H H ~ I X  ~ ~ X M T B  O C H O B ~  ~ c e r o  nccneno~a~nxl  OT ~ 4 -  .-:'I 

WCTBa HCWOnb3yeMblX AaHHblX, OT UXAaCTOBepHOCTA U TOqHDCTU 3& 
BnCHT AOCTOB~PHOCT~ pe3YnbTaTB a H a n ~ 3 i  n l o ~ ~  no-pa3HOMy OTHO- 

C R T C ~  K C T ~ T B C T ~ ~ ~ C K O ~  M H @ O P M B ~ U W :  O ~ H M  He BOCnpMHMMalOT be, 
,npyrMe 6.230r0~i0pOq~0 BepXT, TpeTbll COrJlaCHbl C ~ ~ e r i k e ~  a,nmnfic- ' 

K O ~ O  ~ O J I U T M K ~  6. A H ~ P ~ ~ J I U  (1'804-1881): ((EcT~ n ~ ~ b , ' e ~ T b  Harnm 
noXb, a eCTb CTaTHCTMKa)Y. O A H ~ K ~  eMy Xe ~ ~ M H & ~ J I ~ X U ' T  CneWloUee 
y s e p m e ~ n e :  ccB x<u3nu, KaK npaanno, npeyenesaw 6onblue m, wo 
pacnonarae~ nyriuefi w~@op~aunef ia .  HaocHose C T ~ T H C T R ~ ~ C K O ~  

HH@OPMBUHM I I ~ ~ E H T ~ ~ ~ C T B O  pa3pa6aTbl~aeT CBOH) 3KOHOMHqeCKYM R 
colin,anbtiyw n o n u ~ n ~ y ,  oseHusaer ee pe3ynb~a~br , . coc~amxe~ ~ K O H O -  

M N V ~ C K U ~  IlPOTHO3bI. CT~TUCTMW~CK~I HH@OPM~LIMII b 6 e c n e ~ n a a w  
nOllroTOBK)J nBYXCTUPOHHMX M MHOI'OCTO~OHHHX'3KOHOMMYeCKMX COfna- 
' iue~ufi  Memy rocynapcTba~u. C ~ a ~ n c ~ n ~ a  naeT M H @ O P M ~ ~ U H )  m x  
pelue~nn peruo~anb~brx  3waq, nnp n p e ~ n p ~ ~ n ~ a ~ e n b c ~ o f i  nem 

" T ~ J ~ ~ H O C T M  - 06ypoine U ~ H  Ha TOBapbl B p '83Hbl~  pernotlax, 06%eMa& 
peanM3auhn T O B ~ ~ O B ,  YCJIOBNXX K ~ ~ A ~ T o B ~ H M ~ , , , ~ ~ O B H ~  U T ~ M I J ~ ~  
M~@Jl)nkqll~, 38HIITOCTM W T.A.; HaKOHeLI, B T0fi MnH U H O ~  CTeneHW CTa- ' ,  . 

.". , 



.. . , 
' . HbiX. 

" me MOXHO IIOnyYUTb CTaTWCTUYeCKMe n a ~ ~ b l e ?  
' C T ~ T U . ~ ~ C K U ~  i%lHHble M O T  6 b l T b  npeme B C e M  IlOJlyqeHbl U3 pa3- 
OU'IH~I& ~ $ J l ~ ~ a ~ f i ,  HallPnMefi-.TaKNe -CTUYeCKHe AaHHble, KKK ,M- 

n-ble . k y p c b ~ ,  & M ~ I  ripon& wm, ~ o n e 6 a p v n  q e H ,  W M ~ I  u WM~I  
n p U B a ~ u 3 3 ~ n  U T. A. n p H B O A 9 F n  B XyflHMe ( ( ~ K c I I ~ ~ ) ,  T213- ( ( 3 ~ 0 ~ 0 -  

' M U K ~  U XU3Hb>), ( (@HH~HCOW T213eTa)), ((@MM~PcZ~HT daily)) M np. 
, H0 rnaBHbIMM U C T O ~ H U K ~ M A .  o ~ ~ ~ J ~ A K o B ~ H H o ~ ~  C T ~ T U C T M ~ ~ C ~ O ~ ~  UH- 

'cp0pMallulM 5 l B n R W R  U 3 n a H U I I  O P r a H O B  T O C Y ~ ~ P C T B B H H O ~ ~  C T m U C M K U .  

' , H a n 6 o n e e  nonnyro U H @ O P M ~ ~ M Q  o POCCHECKO~I @epepaquu c o n e p x n T  -,, 
C T ~ T M C T U ~ ~ C K ~ ~ ~ ~  e x c e r o A H u K  ( t P o c c u i i c ~ a n  aehepaqnn B 19 ... qny): 

'.f 

U 3 ~ a B a e M b l f i  ~ O C ~ A ~ ~ C T B ~ H H ~ ~ M  K O M M T ~ ~ O M  no C T g U C T H K e  POCCH~~CKOU 
@ e n e p a L i U u  (~OCKOMCT~TUM Pa).- B ~ I C U I U M  OpGlHOM r O C y f l a p ~ ~ B e ~ ~ 0 f i  
i, 

1 , ,$TaTUCTUKH ~ a ~ l e ' f i  CCTpaHbI. , . 

. 3 C T T  C ~ O ~ ~ K  C O n e p X M T  MaKP03!COHOMHYeCKIIe ' U O K a 3 m n U ,  TaKUe,  

,@K BWIOBofi B H ~ ~ H H U ~ ~  n p 0 A y K T  (BBV - eTO $ O P M A P O B ~ H M ~  A HC- 

: ' I Jdhb30MHne;  n p 0 ~ 3 B e n e ~ ~ b l f i  H a u U O H a n b H b l f i  nOXOn U B a n o ~ o f i  o6qe- 
n p ' o m ,  r o c y n a p c ~ e e ~ ~ b ~ f i  6Iome~ Pa, n o e a ~ e n u  pa3nn.r- 

n b l x  OTpaCnef i  SK~HOMUKYI;  n a H H b l e  O . ~ ~ ~ B ~ T U U  c H C T ~ M ~ I  O ~ ~ ~ ~ O B ~ H H I I  

U ~ ~ ~ ~ B ~ O X P B H ~ H U I I ,  0 ~ ~ ~ o ~ ~ B ~ ~ M o c T M ,  ~ C J I ~ H H O C T M  H ~ C ~ C T B ~ H H O M  
ABMTeHHU HaCeJleHUn,, T. e. p O m a e M O C T M ,  CM~PTH$CTM, ~ ~ ~ Y H O C T M ,  

~ ~ ~ B O ~ U M O C T H ,  O X I I A ~ ~ M O ~ ~  I l P O n O ~ U T e n b H O C T R  XUSHU,  MMwrpaUHU 

~ a c e n e ~ n n  - n e p e p a c n p e A e n e H u n  ~ a d e n e H u n  M e w  T e p p u T o p n n M u  P@, 
M u r p a u u n  B "penentix C q ,  J M U T ~ ~ ~ M W  ~ C T p a d b l  n a n b ~ e r O ' 3 a p y 6 e h f l .  

C f I e ~ U W I b H b l f i  pa3n&l C T ~ ~ C T U . ~ ~ C K O M '  e%eMAHUKa C O C T ~ ~ R H ~ .  A m -  
H b l e  0 ~ O T ~ ~ ~ J ! ~ H H U  HaCeneHHfl ,  C0BOK)'nHblX M A e H e X H b l X  AOXO- 

', . . , 
flax. C ~ O P H U K  ,COA~PX(UT HeKOTOpbIe C T ~ ' ! ' ~ ~ C ~ Y ~ C K N ~  n a H H b l e  U ,  IIO 

, . 
A p y r u M  n p a s a M .  ~OCKOMCTBT Pq u 3 ~ a e ~  u c n e q u a n n 3 u p o ~ a ~ ~ b 1 ~ c ~ a -  

Tl lCTHqdCKUe c 6 0 p ~ r i K n  no O T p a c n r M  H a p O n H O M  X O S ~ ~ C T B ~ ,  COqUBSIb- 

'HOE. C T ~ T U C T U K ~ .  MHOM AaHHblX ~ o c ~ ~ ~ P C T B ~ H H O ~  CT~TMCTMK.U ny6- 
.nuKy&Tc< 6 XypHane KB~CTHHK CTaTUCTNKU)) (C 1994 E - ( ( B o n p o c b l  

C T ~ T U C T ~ K ~ ~ ) ,  R ~ & ~ T c S  3 ~ c n p e C C - ~ ~ @ O p ~ a q ~ n ,  ~ K O H O M A S ~ C K U ~  AOK- 

n m b l ,  6 w n n v ~ n ;  xcyp~an ( ( C ~ m n C T n v e c K o e  0603pe~ue)). 
npenoc~asne~kie C T ~ T H C T M ~ ~ C K O ~ ~  " U H ~ $ O ~ M ~ Q R U  - U t a B H M  3 a A a q a  

O ~ F ~ H O B  I W C ~ ~ ~ ~ ~ C T B ~ H H O ~ ~  CT&UCTUKU U npOAyKUH9 HX ~ C f l T e n b H O C T U .  

K ~ K  nw6an nponyrqun, O H a  H M e e T  CTOUMOCTb. O C O , ~ ~ H H O  n 0 p 0 I W f i  

n~nree~cn' T a  an@op~aqun, nonyvenue KOTOPO~~ B ~ I X O A ~ T  3a n p e n e n b l  

f l p o r p a ~ ~ b l  p a 6 m b 1 ,  I ' O C ~ A ~ ~ C T B ~ H H O ~ ~  CTaTUCTUKH. 

CTpylcrypa opraHos ~ O C ~ ~ ~ ~ C T B ~ H H O ~ ~  CTaTHCTHKU C O O T B ~ T C T B ~ ~ T  
~ ~ n ~ u c ~ ~ a m ~ ~ o - ~ e ~ p u ~ o p u a n b ~ o ~ y  , n e n e H n l o  cCTpaHb1. B &BY< MPO- 

nax - Mocm u C~HKT-nmp6ypi-e - naaelarcm M m s r e  K O M K P ~ ~ ~ I  no 
C T a W T M K e ,  TO Xe- B a S m H O M H b l X  ~ w I I ) ~ J I N K ~ ~ .  B KfMSX n O ~ P ~ C T ~ ~ X  

T a m e  p a 6 m  WnTeTM CTBMCTHKN. HHWBUM 3~~ 
n ~ n n m a  

p a f i 0 H H b l e  H l t w r e W p M  " ~ z ~ ~ c T B ~ H H o B  C T a T U C T H m  K K O T O P ~ ~ ~  U M e  
KYrCII B anMWHWCTParWBHMX ~ H I X  Kp53B H 06JIaCTet%, KP)?nHblX T O W -  

nos. . 

. ~ . ~  
.,il: r o c m c p ~  FTD ' x P p m ~ a  ~ m a r i o ~ ~ e c c i ~ w ~  opraukwqn6m$~r~ 

H T p M  pa6W?b1 B C ~  c ~ W ,  ~ O C Y ~ ~ % ? H H O B  C%&TH~TUK~: .L( '&O 

. . . . 
21, ' , ... , , 









- ,  
B K a q e C T B e  UCTOqHWKa CTaTUCTULleCKUX C B ~ E ~ H W ~ ~  p a 3 n U Y H b l X  nOKY- 

M e m o s  n e p ~ ~ q ~ o r o  y q a a  npennpun~ufi, y q p e x n e ~ ~ f i  u opra~u3auufi, 
n03TOMY 3TOT cnoc06 ~ a 6 J I m n e ~ u n  q a C T O  Ha3bIBaKn.  OTYWHblM. OH 
n p m e H n m c n ,  u a n p u M e p ,  npn n e p e o q e H K a x  OCHOBH~IX @ O H ~ O B  ( C P ~ ~ C T B )  

npennpwn~ufi n opra~u3aq~fi,  ~ o ~ o p b l e  n a m  o c ~ o ~ y  HaqHcneHUf l  aMOp-  

TU3aUUR, a H U l U 3 a  MCIlOnb30BaHUfi @OHROB A UX C T p Y w P b l ,  O C O ~ ~ H H O  

B YCIIOBHSX U H @ ~ R ~ U M .  n p U  3aIlOJlHeHMU ~ O C Y A ~ P C T B ~ H H O ~ ~  CTaTHCTU- 

qec~ofi OT~WHOCTU no nepeoqeme K ~ ~ I M  c a M o c T o f l T e n b H b l M  npen- 
npMnTUer+ nm6ofi O T p a c n U  U @0pMb1 C O ~ C T B ~ H H O C T I I  MCnOnb3YKITCfl 

CJlenyIOU(Ue n a H H b l e  n e p B U Y H 0 f i  y q W H 0 f i  UH@OPM~LZUU: UHBeHTaPW3aU 

UMOHHble OIlUCU, U H B e H T a P H b l e  KaprOYKM OCHOBHblX @OH~OB,  T e x H M q e c -  

KMe n a c n o p T a  U n U  npyraa C O O T B W c T B y W W a a  nOKyMeHTaUMff U A a H U b l e  

u c a M o p e r u c T p a q n r .  

3~cneduquonfibzii cnoco6 3a~nmuae~ca  B TOM, -TO C n e U M a n b H O  non- 
r o T o s n e H H b l e  p e r u c T p a T o p b 1  H a  o c H o s e  onpoca 3 a n o n ~ n w ~  n e p e n w c H b i e  

@ o p M y n s p b l ,  OnHOBpeMeHHO KOHTPOnMPYR IIpaBUnbHOGTb I I O n y 9 a e M b l X  

O T B ~ O B .  3TOT cnoc06 06ecneuusae~ nOCTaTOYH0 TOVHble pe3ynbTaTbl .  
un OH n0norocTon~1~fi. B O T ~ ~ R C T B ~ H H O ~ ~  CTaTMCTWKe ~ K C ~ ~ ~ U L I W O H H ~ I ~ ~  

H H e  B c e r n a  06ecnequsae~ xopoluee K a q e -  

BMCUT OT YPOBHII BOCTIPH5iTWI( B O ~ P O C O B  

CTBeHHOCTM - O T n P a B U T  OH 3anOnHeHHYK) .  

UCmpayUU HnM CaMOUCqMCneHUU ~ ~ ~ O T H U K W  TOA 0pra- 
fl n p O B O n U T  O ~ ~ O C ,  p a 3 n a K v r  O n p O C H b l e  nUCTb1 H n U  

M ~ I M  n u q a ~ ,  M H G T ~ ~ K T H ~ ~ I O T  UX, a 3 a ~ e ~  c 0 6 u p a I O ~  

M y J i n p b l ,  KOHTpOnUpyX IlOJlHOTy U n p a B U n b H O C T b  

Ufi. % cnoco6 UCnOJlb3yeTCn B ~ O C ~ ~ ~ ~ C T B ~ H H O R -  

H ~ I X  O ~ C ~ ~ ~ O B ~ H U I I X  ce~efi,  I lpOBeneHHM HeKO- 

3 a M e n l ~ ,  q T O  n p U  ? I ? ~ o M ' M ~ T o R ~  n p 0 ~ e n e ~ U n  CTaTUCTHYeCKOe Ha-  

t 0 n e H H e  naCCUBH0: C T ~ T U C T M K ~  XOqeT K a K  MOXHO TOYHee  3apeTHC-  

~ K O ~ O - n u 6 0  B n U n ~ U f f  H a  H a 6 n m n a e ~ b r f i  np0- 
noco60~  C O ~ U ~ ~ H H ~  AaHHblX ffBnXeTCff'  

TaTUCTUKY npUHanJIeX&iT a K T y B H a  pOJlb: 

IQQaTb, a nOJIHOCTbI0 KOHTpOnUpOBaTb CUTy- 

~ M ~ H T  u p e a n u 3 0 s a ~ b  csoii, n n a ~ .  3 ~ c n e p u - '  
U n H U e  K ~ K N X - n H 6 0  Y C T ~ & B , ~ ~ H H ~ ~ X  orpa- 

enewe nm~ei i .  Hanpn~ep ,  B n u n H c r e  H a  

' n p e 6 b r s a ~ ~ n  6 e 3 .  c H a  B T e q e H H e  O ~ H U X ,  
, T p e X  CYTOK. ~ K C I T ~ P U M ~ H T  T P ~ ~ M U M O H H O  BXOAHJI B KPYr  M~TOAOB 

o r U q e ~ K o f i ,  M ~ L I H L I R H C K O ~ ~  CTaTMCTHKH, ~ P M ~ ~ o x ~ H M ~ ~ C T ~ T U C T U ~ ~ C -  

0 M e T O n a  B eCTeCTBeHHblX H ~ ~ K B X :  B H a ~ T o f f 4 e e  BpeMR BCe 6 o n b l u e e  

e~ <tCOqUaJlbHOrO 3KCnepMMeHTa)) .  

--.-., 
cnoco6 w c n o n b 3 y e ~ c x  npu nepenucnx H a c e n e H n s .  

K o p p ~ c n O ~ d e ~ m c ~ ~ i i  cnoco6 3a~nmqae~cn B TOM,  TO CTaTUCTUqeC- 

KUe unu n P Y r M e  O p r a H R 3 a q i . i ~  p a C C b T n a m T  C n e l I U W b H O  p a 3 p a 6 0 T a H H b l e  

6 n a n ~ u  p UHCTPYKWU K UX 3anOJlHeHUK) OTAenbHblM OpraHU3aURIIM UJlU 

C n e U U U f b H O  n 0 n 0 6 p a H ~ b l M  JlUUaM, paBl I IUM C O ~ n a C U e  UepUOAMYeCKU 

381iOnHSTb 6 n a ~ ~ 1 1  M n p U C b l n a T b  CTaTdCTUYeCKOMY O P r a H Y  B YCTaHOB- 

n e H H b J e  CPOKU. Hanpu~ep,  H ~ ~ ~ H O - H C C ~ ~ ~ O B ~ T ~ ~ ~ C K U ~ ~  U H C T U Y T  no 
n 3 y ~ e ~ u m  cnpoca H a c e n e H n n  H a  T o s a p b l  H a p o n H o r o  n o ~ p e 6 n e ~ u f l  u 
KOH'bIoHKTYPbI TOJJrOWiW C 0 3 n a J l  C e T b  KOppeCnOHneHTOB B K W O M  pe- 
r m H e ,  K o T o p b l e  n e p w o & u l q e c K u  coo6qam~ B q e H T p  csenepun o nolcyna- 
T e n b c K o M  cnpoce H a c e n e H u n ,  T o s a p H o M  06ecneqe~~n  B n a ~ ~ o f i  MBCT- 

HQCTM B P p y r Y K )  U H @ O ~ M ~ U U H ) .  ~ ~ ~ M M ) ' ~ ~ ~ c T B o M  3TOrO cnoco6a IIBnneT- 



3 H a K a  (WIU HeCKOnbKUX ~ ~ u ~ H ~ K o B ) ,  n 0 3 B O n f l l o u l e e  OTaenmb eJlUHHUbl 

~ a 6 n m n e H n n  O T  A p Y r U X  ~ B J I ~ H H ~ .  B CaMOM AeJle, TPYAHO YCTaHOBHTb 

r p a H U U b l  A r n e ,  Ka3a l lOCb 661, 0 4 e B A n H O r O  06selcra - 'ZOBOKyflHOCTH 

f lpOMbl luneHHblX n p e ~ f l p ~ R T u i i :  q T O  BXOnUT B BOHRTUB f l p O M b l W e H H 0 -  

J I p e ~ f l p H m R ,  a - HeT. Bxonn~ n u l  B K p y r  n p O M b l l u n e H H b l X  ripen- 

f l p ~ R T U g  f l p e n f l p H n T U R  f l0  P e M O H y  H M O ~ K ~  ~ B T Q M O ~ U J I ~ ~ ~ ,  3 a K y f l K e  H 

nepepa6m~e $pyKTOB H T. A,? Y C T ~ H ~ B J I H B ~ T ~  n U  UeH3OBble  3Ha'ie%lUR 

TonbKO no ~ U C n e H H o c T u  ~ ~ ~ O T H ~ K O B  U ~ H  n O  CTOUMOCTM npOU3BOACTBeH- 

~ o r u  O ~ O ~ ~ ~ O B ~ H H I I ?  IIpn n p o B e n e H u u  nepenucn H a c e n e H n n  BO~HUKB- 
IOT BOnpOCbl, y9UTblBXTb nu T e X  r p r n n a H ,  KOTOPble AJ lUTenbHOe BpeMR 

pa6o~a to~  3a r p a H u i ~ e % ,  KaK )"lUTblBaTb TeX,  KT0 HaXOAUTCR B 3aKJIIOYe- 
H t j n ,  H a  cJIyde p a p M u U  T. a. Bce 3 T U  BOqpOCbI T ~ ~ ~ Y K I T  BC~CTOPOH-  

H e n ,  0 6 c y x q e ~ u f l .  Hx p e l u e H u e  oc~o~atro  ham^,   TO f i B n s e T c n  mHe.1- 

HblM p e 3 y n b T a T O M )  q T O  n O I l X H O  6 b 1 T b  f f O n y q e H 0  B p e 3 y n p T a T e  B C e N  

HCCnenOBaHUfl. E C ~ U  H e  I l p e W C M O T p e T b  YeTO-TQ H a  H a q W l b H 0 8  CTaAUU, 

HUUU H ~ ~ J I ~ ~ A ~ H u R . .  , 
. . . , 

., . , , . 
' B ~ W  ,~&&ibequ.-  TO TO B ~ B M $ ,  K K ~ Q P O M Y  .OTHQ,C~TCI~ ~ 0 6 ~ .  

p a i ~ b ~ e .  n i ~ ~ i ~ c  B d i ~ q  peru~~pauu,v ~ ~ ~ r i b i x , ~ n ?  , B C ~ X ~ A M ~ M ' U  ~CTH-,  
naAiusae7;c9 , e i u i ~ e  - A n n ,  npenynpe'KneHwn ~enonepra yqwa nnu 
~ O B T O ~ H ~ T O C ~ ~ T ~ , , : ~  ~ziwe nnd o ~ s c ~ e ~ e ~ ~ ~ , , c o n o c ~ ~ ~ u ~ o c ~ ~  A ~ H H ~ I ? , .  
! npw u3y4,e~Mu 0 6 b e $ % 0 B  H ~ ~ ? I K ~ A ~ H @ ,  . $ ~ f l l e H ~ ~ ~ T b , :  U X a p a K % e -  

p ~ & ~ ~ W ~ ~ ~ ~ P b l ~  H ~ ~ @ ~ ~ I B H O  H ~ M . ~ H ~ ~ T C I I ~ ,  X C T ~ H ~ B ~ ~ , U ~ ~ ~ T C %  KP.UmU- : 
yeOK& &&, (iio6oc.ron~n,@ H a  KOTOpyK) C & M P ~ H I T C ~  CBeAeHHR. 

nepenucrrx O ~ ~ I W H O  yCTaHaBJIWBZlKIT B p e M n  H a y m a  U BpeMA '~KOHYBHHII 

' +FM,cTPaq~M , ~ ~ H F I ~ [ X ~  T ~ K ,  nOCjlexHIl,R Bcecam3Kat nepenwb H a C W e -  

HMR n , $ O B O ~ ~ ~ a ~ b ~  T e i l e H U e  8 A H ~ W  - C 12 IIO 19 S I H E ~ P R  1989 .r.; 
5%-qar M ; u K p o n e p e d u c b  H a c e n e H m  P(D npo~on~nacb  B ?Fe@ue 1 0 . n ~ i i  

- d 18 no  23 : + e e p a n a  1994 r. M B ; T ~ M ,  . u  B npyrO~ Gqqae BpeMR , 
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Upewe ~ c e t o ;  n p o B e p r w c n  t?ollHom oxeama.~&zncq ~a&lnd~enu- 
a. C 3701 ~eJbK).I7P0113l3OAWTCI CBepM'AaHHblX I I O , C ~ ~ U C & ! ~ ~ @ A ~ ~ U -  

STU@ ~ . O p ~ a ~ C k a ~ U f i ,  mno; I l e P e C ' 1 U T b l B ~ C I I ;  3 ~ J l H e H H b l e  aHke -  
m~ :  upn np0ie~e"an M a c c o s b l x  coqnonoissewux. o6cneAom~uk; qaC7 
TO KpOG.e O ~ ~ ~ ~ ~ ~ & ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ T a ~ ~ e ~ ~ n ' : ~ ~ n ~ ~ ~ ~ b : ~ b ~ f i  CnWMK 

p e c n o H n e H w e  H a m  enyrak, ecnn p e c n o n n e e T b 1  H ~ . ~ C H O E H O ~ : C ~ ~ ~  

K~I no~euy.rr@io He ~ . 0 ~ 1 1 , 6 b l T b  O ~ P O ~ e H b I .  ~ ~ n ~ n ~ & n b ~ b l i ] ~ n ~ C O K  
@op~npye~cp TaK, ~ 0 6 6 1  n p U  3aMeHepeCnOHneHTOB a 6 ~ m > . c ~ p y ~ l ~ a  
o n p a m x B , a e M u x  C o x p a H s n a c s .  ~ O , ~ T O M ~  npn npose .pm.ycmaenn~~-  
cn doar~f fm~ue  @amrirec~.n O n p o m d i i H a l x  OcHosHoMy H A o r i m H d ~ S -  
H ~ M Y  cnutcKaM; n p u ~ e p ~ a n o n ~ o ~ b ~  oFBaraeAnnnq'~ei33~asaff n p n M e -  

H e H u n .  ' r o n b d 0  CnJlOUIHOlU ~a6nmp.e~nn; O H a  B B H ~ ~ H ~  ' C: B&ILUleHh%h. . , 

. .  . . 
%-06bl XOpOUlO OpfBHn30BaTb npOBepKY, ~ y x ~ ~ ~ n p e ~ c ~ a s s l m b  xa- 

p a l c r e p  BO3MOXHblX O U I N ~ O K .  Bce O U H ~ K M  ~a6nlode MOXHO H a 3 B m  
0 u r u 6 ~ a ~ u p e ~ u c m p ~ ~ u ;  Ho OHM W M e w  ~ 8 3 ~ b l t i  u no-na?~~: 

. - --r - 
YMeHblUaTb CBOW AOXOAbI, OKPYrJIflTb B03paCT. CTaPlUOTCH nOKa3aTb 
6 o n b u ) : m  OCBe~OLl~eHl lOC' I 'b  B 0 6 f l a C T ~  KY~IbTYDhI. HWKH. r e M  3 T 0  eCTh 

n a . ~ , a ~ o ~ . ~ e n e .  n p e n n p n m . u i . ~ ~ e  
~ B ~ ~ H O C T M  B GBOW U H $ ~ O P M ~ U ~ ~ &  O C O ~ ~ H H O ,  B.Te PIIc3%pHCTI1KN) OT 
. ~ p r ; ~ ~ q e u c ~  B V ~ ~ U H ~  ~ a n o m ~ b ~ x  nna~kxeii, p p . l e r b ~  c ~ p e n m -  
P ~ U  A ,T. n. Bce O W U ~ ~ ~ ~ T ~ K O , ~ P O A ~  H ~ Q ~ X W U M O .  blnBHTb n ncppa- 

Tb. ~ O ~ ~ Q M X  IIQ.Cne, n p B e p K U  nbnH0Tb l  naHHblX, n ~ B O A U T C ~  UX W H -  
, c W ~ H b l f i  n J I o ~ ~ S & C K ~ & % .  ' ,  ' ,  , ' ' :: ' . . , , 

Cuemu@ KoHInpOnb OCH?MH H a  xecrmfi c ~ q j n  M ; n p n 3 ~ a ~ a ~ n ,  
MOXW 6 b l ~ b n p Q B e p e H a  a p u @ ~ e ~ , u s e c ~ n b ~ ,  eRcTsnn~u:. cap- 
, BblSUTaH.neM, YMHO*~HN~M, LleneHneM. e Z3.b TaKOrO pOAa  

ac~o.wp&ae~cn B saron6saax rpag oTreTHocTH ,n.: IIOnCKa3aX;TaKO- 



. , . , 

Bo~oH0'3 DL'. M ~ o n b l c 6 6 p a . r i ~ g o p ~ a ~ ~ ~  B ~ o q H < n ~ r M t l e C ~ ~ ~  Mccn&o- 
' sannu. - M.: CTL~TMCTHK~, 1974. 

, :  . . , . ,  

I : , , 



3.1. CYIQHOCTb Fi 3HAYEHEIE 
CTATHCTFIEXICHX IIOKA~ATEJIE~~. 

lIOICA3ATEJII, II ErO ATPH6YTbI 

B n e p B 0 f i  I'naBe CKa3aH0,  qTU CTaTUCTUKa B b l p a X a e T '  MaCCbl flBJle- 

HUk, nPOLIeCCbl KOJlUqeCTBeHHO B ~ I I C J I O B O ~ ~  @ O P M ~ .  HO -lo('IUCna)>, n p U M e -  

HUeMble  B CTaTWCTMKe, 3 T 0  H e  a 6 c ~ p a K T ' H b l e  q U C n a  MaTeMaTUKU, X a p a K -  

T e p U 3 y e M b l e  TOnbKO B ~ J I M ~ u H o ~ ~ ,  3HaKOM, $ 0 ~ ~ 0 8  ( ~ e n b l e  - ~ p 0 6 ~ b l e ;  

MHUMble - A e f i ~ T B U ~ e n b ~ b l e ;  P a U M O H m b H b l e  - MppaQHOHaJIbHble U T. n.). 
C T ~ T U C T U K ~  i lpUMeHneT,  C O ~ C T B ~ H H O  rOBOpX, H e  qMCna,  a nOKU3UmUiU, 
T o w e e  - cmamucmuvecltue noKmamenu 

Y'W Xe TaKOe C T ~ T U C T M ~ ~ C K M ~  n O K a 3 a R J l b ;  KaKOBO em COJV?pXlHUe U 

n o c T p o e H u e ;  K a K u e  B U ~ ~ I  no~ma~enefi  n p u M e H f l m c f l  B c T a u c r u K e ;  Ka- 
KOe 3 H a q e H H e  U M e W  CTaTUCTUqeCKUe nOKa3aTenU B nO3HaHulU MaCCOBblX 

f l B J l e ~ U i i  &i npOUeCCOB, B y n p a B J l e H U H  IlpOU3B0nCTBOM7 B XU3HM o6qe- 
CTBa B U ~ ~ O M ?  OTBW~M H a  3TU BOnPOCbl nOCBIfUleHa A M H i l l l  W a B a .  

He YMefl n p a B U n b H 0  n O H n T b  CO&ep%aHUe, @0pMy,  ~~0ficTBLiTom UJlU 

UHOI'O CTaTHCTU9eCKOrO I lOKa38Tenll ,  Henb311 KOPpeKTHO IIPMMeHUTb em 
B a H U l U 3 e  COUUaJbHO-3KOHOMU'IeCKUX f l B J I e ~ n f i  U nPOUeCCOB U nOHJlTb 

CMblCn C T ~ T M C T U ~ ~ C K O ~ ~  HH@OPMBUMH U X U 3 H U  CTPaHbl  U M u p a .  

C $iinoco@c~~G WKU 3 p e ~ u n  mmnm~qec~uii no-b - m Mepa, 
T. e. enUHCTB0 Ka'leCTBeHHOTO U KOnUqeCTBeHHOrU OTPa)l(eHUfl CBO~~CTB 

O ~ ~ ~ K T U B H ~ I X  nmeuuk ki IIpOUeCCOB B HaYqHOM C03HaHUU. ~ o c K o ~ ~ K J '  
C T ~ C T U K B ,  KaK yxe c ~ a s a ~ o ,  n3yqae~ M a c c o B s r e  n m e H u f l ,  cmamucmu- 
vecKlrir noKcrame.nb - m 06~6ryarotym xupuKmepucmuKa K a m r o - ~ o  

CBOACTB~ COBOKynHOCT&l, r p y n n b l .  %UM OH OTJlHqaeTCfl OT UHnU~lmyak3JIb-- 

HblX 3HaqeHUf i ,  KOTOPbIe, KaK OTMe'ianOCb, Ha3blBaK)TCfl nPU37fUKaMU. 
Hanpn~ep, CpeAHfln n p 0 ~ O n X M T e n b H O C T b  0~!4,4aeM0fi X U 3 H U  POAUBLUe- 

mcn n o m e H u n  nm~ef i  B m p a H e  - C T ~ ~ ~ U Y ~ C K H W  n o K a 3 a T e n b .  npo- 
, q ~ n r m t ~ e n b ~ o c ~ b  X U ~ H U  KOHK~WHOM) q e n o B e K a  - n p u 3 ~ a ~ .  

v, ~~~ ~ ~ ~~~ ~-~ -- ~ ~p~-~~-p - Is- - . ~. . , 

, . . , 
,, . 

. . 
P ~ c C M U T ~ H M  C O A e p X d H U e  H @ p M y  CTaTHCTUqeCKorO nOKa3aTenf l  

H a  n p n M e p e  s w a  n nckc~sne x u n b l x  nouos B P o c c u R c ~ d  a n e p a -  
unn B 1993 r ,  cocIasneluem 41880,2 THC. MI. no~a3mene~ n B n n e T c f l  

H e  OAHO T o n b m  YUUO 4t880.2, a s e c b  Tet tcT,  n o f l c ~ n m u n i i  ero co- 
n e p x a H u e .  K ; r t C c 7 l 1 e n ~ a a  c T o p o n a  3~o ro  n o u a 3 m . i f l  - ason B neR- ,  

C T B H 6 X H n b l X  BOMOB: flUlee C T ~ T U C T U W ~ C K H ~ ~  n O l c a 3 R T e n b  U M e e T  KOJlH- 

~ w c m n ~ y m  cmpony, K m o p a s  e b l p a w c n  rucnot.1 u enw~nuek w3- 





I nnuax: p@nax, nonnapax, Mapixax. OHM XapaKTepKVwT, C ~ M M Y  ~ a q e -  

nnk neDBn'lUblX lTDM3HahXM3 06acKTa. CWDLUCHHO MHITHO. W O  HaYKa 

O m ~ o m m e n b ~ m  norcwamenw nsnpeTcnnoKmawnb, nonyqeesufi 
:, nyTeM c p a a ~ e ~ n n ,  conornameHun a6~0ntOTHblx nnu O T H O C H E ~ ~ H ~ I ~  

no~a3a~enefi  ?, nPOCTpaHCTBe, ( M e w  06aewa~k), BQ BPeMeHM (no 
WHOMY .n ,TOMY x e  065e~ly)  nnn: C P ~ B H ~ H H I I  n o ~ a 3 a ~ e n e ~  ' p a 3 ~ b ~ x  

,i CBOBCTB u?y'lae~oro O ~ C K T ~ .  
, , 

a ~ o c n ~ n b ~ b l e  C T ~ T M C T M ' I ~ ~ K ~ ~  n o ~ m i ~ e n s ,  nonysaeMble nps  co- 
, nOCTaBJleHUH ~ ~ C O ~ W T H ~ ~ X  I I O K ~ ~ ~ T ~ J ~ G ,  MOF* B ~ I T ~  H,a?BaHbl OTH0C.n- 

1 TernHblMn n o ~ a 3 a ~ e n n ~ n  nepeozo nopxd~u~ a nonyqeHHble npu con&- 
TasneHnn wrnocFenbHblx x e  noxwirreneti - norca3amk,ebm&m 
( B T ~ P o ~ ,  TPe3'berO A T. A.) nop8drcoo. n o ~ a 3 a ~ e n n  Bbllue reTsep~oro 

: nqprrnra B B ~  C ~ O ~ H O C T M  ~ ~ T e p i i p e ~ a q w ~  norlTn HnKorna, H e  npsMe- . 
HIKJTCn. ~~0~WTWlbHble  CTaTHCTnqeCKiie nOKqaTenU BblpvaloT CBISb ' M e q  a&ontOT~b~~n  no~iwa~enn~n: 'ypom@~omb ~ a p a e n r  -WHO- 

:me,nne.~anosor~ c6opa K nocee~oB nnouank nonn roponcKom H.ace- 
neHNB B CTpaHe - OTHOUIeHHe YMCneHHOCTn HaCeneHWR ~ O ~ O ~ O B  K - o ~ - .  
'ueMy qncny .mu~eneB C T P ~ H ~ I .  

, . ,  , , 
O G H O B H ~ I ~  snnbl OTHocnTenbHblx , ~ e n U q n ~  qaqe  B ~ ~ ~ ~ ~ ~ K ) T c I I o T -  

BneqeHHbl~H q~CSIaMU., HO M O T  6bl~f i  T a m  HMeHOBaHMblMH QTHOCA: 

~enb~blMM ~ o K ~ ~ ~ T ~ J I ~ M R .  ~ O C T P O ~ , H M , ~  UX CBIlJQHO, C n p H M e H e H U e ~  

~ ~ H q ~ f i J 3  M ~ T ~ A O B  CTaTUCTAKR . . ,  

I. Omfiocumenbnb~e no~u3amenu, ~aparcrnepusy~)yue cmpyrcmypy 
6be~ma. %a AOnn (~~eJIbHblfi Bet) - OTHOUIeHue qacTn K qenoMy Ha- 
PMMep, OTHOUI@HHe IInOUWll KaXj70fi n3 Ce~1bX03KYnbTyp K o6qeR no- 
e 5 ~ 0 k  nnoqann; qucna xeHquH K o6qeti rncneHHocTn HaceneHnn 
ponq, pecny6nn~n. B JTY me rpynny BxonnT xapah-repncTnrn WHO- 

eHux MeX.4y10TAenbHblMH YacTnMn o&be~~a;  noKmaTenn, x a u m o n -  

~ ~-~ , , ,. 
~YJOUIHX 061.e~~ B 6onee no3n~ee s p e ~ n  ( ~ e ~ y u n i i  nepnon), K a ~ a ?  

qHb1M MKa3aTenllMTOTO Xe 0 6 b e ~ ~ a  B donee paHHnfi (6a3nc~biB) 

on. T a ~ u e  noKa3aTenn Hassleam rne,wmu pocma. T e ~ n  porrra 
6b l~b  BblpilXeH Bpa3aX HJln B npOUeHTaX. TeMn POcTa rOBOpMT 
BO C ~ o n b K o  pa3 6onbue n,olEaaTenb TeKyqeronepnona 6 cpas- 
C 6a3~cHblM H n H  CKOnbKO IlPOQeHTOB OH COCT&JEWT no. WHO- 

HUK) KllOKa3irrenlo 6 m ~ c ~ o m  IlepMOAa. K OTHOCMTenbHblM nOKa3a- 

n M  nnHaMuKu. npuHaAnexv ~ a & e  TeMnbl npupocTa, napaMeTpbl 

B H ~ H W ~  TpeHnOB, K O ~ @ @ U ~ H ~ H T H  K O ~ ~ ~ ~ ~ M O C T H H  yc~ofisu~omn B 





6< ,Ewe,: o~y%v P U n  O T H p c v n b H b l X  ~ ~ W T ~ ~ ~ . ~ , C K N X  n 0 K p ~ w t e f i  

wwnqae~,~:,pmy~brare c p w ~ w a m  pr rbcc++ inp  no m ~ + w r r  , .  , ?  ,... , .  , ,, 

ripqqqps. . C p a ~ v e ~ . ~ p ~ ~ . W ~ u  ,o?* *.TOR .a ~yrnWplil B d w  
'rbm M&&y &o~$~T?PMM, O@&f1fP?i4; C p a B m H M  nowmrqnek , a '  , I  

i r pon3pn~l~g  u ~ n ; y p m n  rtu3q m n e n m  B p 8 3 ~ ~ x  C T ~ H ~ X - ~ T Q  

&~+uble n p a ~  .nb3na*s. ~ p n  r i m p H n u  irmw O T W G W ~ ~ , ~  . . , .  

n0WWWd' , & ~ Y M  q d b l  CpaBHNBBeMblO,lEX* 

. ~ & . & , Q P ~ w w ~  a~ q c ~ p o e n m ~  6 ~ + 4  C ~ B H M -  
r w: &.wm amnx pvom,mx. B cousl- 

c I ? W ~ b n g i a .  :O .Me%%- 
. , . , . ,,, 

HW,. M ~ P a r f ~ m ~ b m e .  nepw- 
&KT ( c ~ ~ e b a a r . s e n w ~ u n a ) -  rim- 
qmm~lrrl)'~- 3 ~ a ~ e ~ ' & *  Bmocmnb- 

r9IpHOMUlca CUIA, l p p e m ~ n b  
~CLIJA.,~. . 8 ,  . . J '.: 

Heo6xonu~o ~ O ~ R B ~ T ~ C X  KaK MOXCHO 6 0 n b U I e r 0  COOTBeTCTBHS no 
CMblCny  CpaBHHBaeMblX n o K a 3 a ~ e n e k  Hanpn~ep,  Mbl XOTUM IlOCTpOMTb 

W H O C M T ~ ~ ~ H ~ I ~  n O K a 3 m e n b ,  ~ a p a K T e p ~ 3 y R J ~ M f i  C T e n e H b  rPaMOTHOCTA 

H a c e n e H u n .  MOXHO pa3fienu~b ~ M C ~ O  r p a M o T H b 1 x  H a  o6qyto q n c n e H -  

H O C T ~  H a c e n e H n n ,  HO  TO H e  nymuA 113 no~ma~eneft .  B e n b . n c n o ,  wo 
AeTM A 0  6 neT, HeKOTOpble KaTerOpHH HHBanUAOB C AeTCTBa, n y U l e B H 0 -  

6 0 n b ~ b l ~  H e  M O T  H a p a B H e  CO 3fiOpOBblMM U fiOCTUrlUHMU UlKOnbHOrO 

~ o s p a c ~ a  n m n b M u  6 a r ~ b  0 6 y q e ~ b l  r p a u o T e .  M3 B c e r o  H a c e n e H n n  ~ T U  
K a T e r o p u u  nuu npasnnmee ~ C K J I I O ~ U T ~  n p H  n o c T p o e H n u  o T H o c m e n b -  

HOrO nOKa3aTenX TpaMOTHOCTU. 

Apyrofi n p U M e p .  ~ P O E Y K T U B H O C T ~  MOnOqHOrO CKOTa OnpeAeJlXeTCU 

n e n e H n e M  n o n y q e H H o r o  wosoro HWOX M o n o K a  H a  M a T o q H o e  n o r o n o s b e  

(KO~OB, K03, OB~U);  IlPOAYKTUBHOCTb B IlPOM380ACTBe XU& - PeJleHWeM 

BanOBOrO c6opa H a  n O r O n O B b e  Kyp-HeCyUleK (Mnw YTOK, ~ y ~ b l ~ b ) ,  H e  

a l c n m q a n ,  p a y M e e T c n ,  cauuoe-neryxos, cenes~eit, r y c a l c o s .  Ho ecnu 
n p O n y l n l r B H O C T b  B IlPOM3BOfiCTBe LUepCTU Mbl CTaH,eM O l l p e A e n S T b  n y T e M  

WHOUIOHHII BaJIOBOrO H a C T P H r a  WePCTM H a  I lOrOnOBbe  TOnbKO OBqeMaTOK 

U KO30MCfTOK, TO C A e n a e M  o U I H ~ K ~ :  BeAb UlepCTb CTPMQT U C 6apa~oe! 
BrnopoC npUHt+U7l n p P I  IIOCTpOeHHU OTHOCMTenbHOrO CTaTMCTUqeC- 

KOr0 I lOIGl3menR C p a B H H B a e M b I e  UCXOAHbEe n O K a 3 a T e n U  M O T  p a 3 n A -  

qaTbCX TOnbKO OAHHM ~ T P U ~ Y T O M :  lznU BMAOM n p H 3 H a K a  ( n p M  OnUHaKO- 

, BOM ohewe, nepnone B p e M e H u ,  nnaHOBOM nnu @ ~ K T W L ~ ~ C K O M  xapame- 
pe no~asa~enek), mu B p e M e H e M  (npu TOM xe  n p m ~ a ~ e ,  0 6 5 e ~ ~ e  u T. n.), 
MnH TOnbK0 @ B K T M ~ ~ C K H M ,  M a H O B b l M  Mnll  HOPMaTMBHblM XaPaKTePOM 

no~asa~eneit (wr me 065elcr, n p u s ~ a ~ ,  s p e ~ n )  H T. A. Henbsn conoc-ras- 

aBHMBaTb no661.ry Y r A n  B C m  B 1980 r..C B b l n n a B K o f i  B POC- 
itc~oZi Denepaunu B 1992 r. 
@emu6 ?ZpUHqUn. H ~ O ~ X O A H M O  3 H a T b  B03MOXCHble r p a H U q b l  C y m e -  

OBZLHUR DTHOCMTenbHOrO n O K a 3 a T e n n .  Hanpw~ep, KaK 6 y ~ e ~  n o K a 3 a -  

B r n a B e  o sapuaqnn, o T H o c u T e n b H b r e  n o K a 3 a T e n u  sapnaqnu T e p f l t o T  

CMblCn M H e  M O W  IlPMMeHlTbCIl B T e X  CJIYqilllX, KOrAa UX 3 H a M e H a T m u  - 
CVeAHUe 3 H a q e H U S  nPM3HaKOB 6nn3~n  K HYnEO. lIOTOMV YTO IlDM CTOeM- 

m .  . . , . ,  . 
I 1 : n e ~ u u  r r ~ a ~ e ~ a ~ e n a  'K ~ y n m  O T H O C M T ~ ~ ~ H ~ I R  n o ~ a 3 a T e n b  c T p e M w T c n  K 

a 6 c y p n ~ o ~ y  ~ ~ C K O H ~ ~ H O M Y  3HaqeHUIO.  A H ~ ~ O T U ~ H O  e C n H  R c x o n H b l e  

nOKa3aTeJlU B T ~ K ~ U ~ M  U ~ ~ ~ U D H O M  IlepLiOAaX M M e m T  p a 3 H b l e  3HaKM, TO 

T e P I l e T  CMblCn U H e  MOXCeT IlPHMeHIlTbCIT OTHOCl lTenbHal l  B e n M q U H a  

AUHaMMKn - T e M n  P C T ~ .  Ecnn ~ ~ ~ A I I P R B T R ~  U M e n O  B 1992 r. Y ~ ~ J T O K  

50 MnH/py6 . ,  a B 1993 r. n o n y Y M n o  n p M 6 b l n b  300 M ~ H /  P Y ~ . ,  H e B e p H O .  

M TO, '%TO ( ( @ U H ~ H C O B ~ I ~ ~  p e 3 y n b T a T  BblPOC BnBOe)) ( e c n M  d p O ~ ~ T b  

H ~ K U ) ,  HM TO, YTO OH ((B~IPOC B MHHYC 2 p a 3 a j ) ,  ecnu n e n m b  +300 M n H  

H a  - 150 MnH. 
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. .: pa3pnn unu Knaec pa6oqem; . . , , : 1 ., 
* ,  , 

,, . 
nOKa3aTenM- ~ ~ H T ~ ~ ~ ~ H O C T H  npeAnpM?XTUX; . , 

OTpaCnb ~pOMblUlneHHOCTU~ . , ' .. , ' i , :  

HbKaKlle apU(P~eTU!leC~&ie nefiCTBUX Han BenUqIiHaMU &~KToPH~Ix 

lJQKa%XTWlefi He npUBOA%T KBWlM'lHUe pe3YnbTaTHBHOrO Il01(a3aTeJIB. Be- 
nUqUHa He MOHCeT 6b1Tb n,pOBePe.Ua ~ ~ u ( P M ~ T ~ ~ ~ c K H .  OAH~KO CPeAHBX 
sennuma 3apa60~~ofi IlJlaTM B C O B O K ~ ~ H O C T ~ ~ ~ ~ ~ ~ M X  CBX3aHa CO CTa- 
XeM, c pa3pmo~ pa6oqero. CTIWC, B CBOD,, OwepeAb, c i i 3 a ~ .  C : B O ~ ~ X -  
TOM, , p e ~ T a 6 e n b ~ ~ ~ ~ b  npeAnpnflTnn:- C.OTpaCnbK). Bce nO~a3a~enn 06- 
pa3yIoT CUCXMy, HO CBn3b UX IlPOIlBnXeTCfl B CpeAHeM, ,Ann AOCTaTOqHO 

6 o ~ m o f i  C,OBOKy,nHOCTM pa6oqnx.' : I  

C n m e ~ a  C T ~ T U C T H ~ ~ C K M X  no~a3a?ene@,. KBK npaBnno, nonmHa.sKnp 
raTb, K* a~ iconm~nb~e  n o ~ a i a ~ e n u ;  TaK ti oTHoquTenbHbre. kisoni- 
p o ~ a ~ ~ b l f i  aG~onrn~,~b1,fi,no~a3a~e~s nono6e~ qenoseKy B nycTblHe: on 
He rOBOpUT.HHqer0, H,@O eMy He'C KeM r0BOpUTb. ~ O ~ O X U M ,  npeAnpU- 
nTue nponaseno npoayKsu.m, B 1~996 r. , ~ a  46 Mnpn .py6. ,443 3 ~ 0 m  ~. . 
~ o K ~ ~ T ~ J I ~  HeJIb3s ,,$~Jle?lb H ~ K ~ K O ~ O  BblBOna, n O ~ e r 0  He h0nOCTa- 
~ ' h ~ b  .C . ~ u c ~ , O M " ~ ~ ~ , ~ T H M K O B ,  3aTpaTaMU. Ha IIPOM3BOACTB0, O & ~ ~ M O M  

r i p o n y ~ ~ ~ , u  3a'npeh.myultifi 'mn w T. n., TI e. noKa  TOT noKa3aTens .He. 
6yneT B K J ~ I O ~ ~ H  B C H C T ~ M ~  U 6 y A ~  nOCTpOeHb1~ fl~0~UTeJIb~ble no- 
It+$enn. ~3 ;j~Oro He cheAyeT menam B ~ I B O ~ ' ~  6qIbIJIefi UH@OPM,~- 
TWB,HO&T&~ . o T H o , c ~ T ~ ~ I ~ H ~ ~ x :  Il0~a3aTeJlek. E C ~ W  U3BeCTH0, 9?0' B cT$,- 
ne~,vec~af i  rpynne qncne Wnns.Hu~os B naHHym ceccuio C O C T ~ B ~ ~ O  

200% , K  nx qucny ~ .npomny~.ceccum,  m  TO HB ~ H ~ V U T ,   TO rpynna 
pe3KO n0BblCuna YpOBeHb ~ H ~ H H ~ ~ ; . ~ M o x ~ ~ T  6blTb,B II@ou~YD CeCCUW 
6bm 1 TnurHuK u3 27 r e n o ~ e ~ ,  a ~ e n e p s  c ~ a r r ~  2,  TO n cocTasuno 
290%. .tTOilb~~:COqeTaUWe a6~0JllOTHbl~. FI OTHOCuTenbHbIX QQKa3aTe- 
nei3 i703BOn#eT AOCTaTWHO IIOnHO. ~ a p a . J € C k p ~ ~ B a ~ b  -06seK~ B OTHQ- 
m e ~ u u  noc~amen~of i  3anaun em u3yreHkx.. , . , I .  

. .. . . , , , . . ,  - , . : . . 
, , . , 

. 3:s. , a m  C T A ~ T ~ G W ~ X  , , $ ~ O K ~ & T E J I E ~ ~  
. .. . . . . .  

, , ,  - .  : ' ,. . . 8 " , /  ,,I . ' \ . .  ; .  . , .~ 
Q P O ~ H  U 3Haqe~UU CTaTUCTUKki B  BUTNU NU ~ ~ U B & B L I ,  B H~Y'IHOM, 

n o 3 ~ a ~ n w  oKp)mamqero Mupa n B ynpasnennn npennpumuenn, yqpem- 
AeHUeM yWeCKa3aHO'B np,eA,blnyUMX rJlaBaX y r e 6 ~ u ~ a .  KoHK~~TU~UPY- 
eM Tenepb 3TU..BOnPqCbl . ~ ~ ~ M ~ H U T W I ~ H O  K CUCTeMaM U BUAaM cTaTUL 

c ~ s e c ~ n x  no~a3a~enek. . ~ .  . 
OCHOBHO! 4yHKqnek KOHKPeTHblX CTaTUCTU'leCKHX Iloxa3aTenefi 

n nx cwcTe~ asnrreTcn n o i r l r u s a m , ~ b ~ r m . u ~ r ~ o p n r a y u o ~ ~ m ~ @ y ~ ~ ~ ~ ~  

iiaun~, u p e r y n u p o ~ i ~ u e  nu60 npnMoe' ynpasne~n&: 6yab 
iie o ~ n e n d ~ o d n p e n n p u i ~ u n ,  (Pep~epa, ropona 'nnv ljer 

~ ~ C T B ~ H H O M  Unu M ~ X W C ~ A ~ ~ C T B ~ H H O M  yposke; e n e n  
unu cemn, He npenc~aenimqan, C K O ~ ~ K O  ~ ' c p e h k e ~  

, 3a Mecsnq,.nnu 3a ron oHa pacxonyeT Ha noKyn~y n p 6 n y ~ i ~  nura- 
,, -Hun; Ha06yBb ul'OneW,Ha OnnaTy K O M M ) ; H ~ J I ~ H ~ I X  YBnyI; He M'OX 

PaUUOHaJIbHO paCXOnOBaTb.Cpi3ACTEa; ~ & % H H ~ O B ~ T S .  oB0fi 6wnX 
F e p ~ e p y  ueo6xonu~o 3 ~ m b  n o ~ a i a ~ e n n  cpesneti ypowtaiiuoc~u sa, 

A neT pa~neqsbix ~ ~ ~ ~ c K o x o ~ ~ ~ ~ ~ ~ H ~ I x  KYnbTYP HaeIY) y9aCT- 
mx  s e ~ n e , ,  no~a3a~enu ~ o n e G n e ~ o c ~ n  n y c ~ o f i ~ u e o . c ~ u  
3a,BUCUMOCTM OT U3MeHqn,BblX Y C J I O B U ~ ~  IIOROAbl, CpeAHIOH) Ij 
IlOnOMOK~ ~ e ~ a n e f i  MamUH, ~penHne.,4eHbl (11 TeMnbl UX PO 

0 6 p p ~ u n  U T.4; , T ~ M  6'011ee nOnblTKU YnpaWXTb y- : 
.Ha C N C T ~ M Y  ~ ~ O C T ~ T O Y H O  

nyTb x doyumbuoii, ~ K O -  
M ~ K O ~ O ~ U ~ ~ C K O ~ ~ '  ~ a ~ a c ~ p o a e .  YcnomeM. Bbln 

~ ~ a ~ ~ c ' r w ~ e c ~ , n I ( 1 u  no~a3a~enmin HX ~ ~ ( P o p ~ a q n o ~ ~ o f i j  no3 
& (PYRKUHH ITBnNeTCX M X .  HayqHOe ~ ~ O C H O B ~ H U ~  U -AOCTaTOrHO 

: ~ 0 q ~ ~ e . n  : ~ a s e x ~ o e ,  a . r a w e  csoespeMenHbe K O ~ U ~ ~ C T B ~ H H O ~  on- 
, , , .  , ,  penene~ue. . , . , . . . . , . ,  . . , , , . ,  . . (  

uvec~m' q5ynqwz, T. e. ponb C T ~ T M ~ T U ~ ~ C K V ~ X .  
:B n p e n ~ w e ~ n u : 6 y ~ q e r o ,  Tecuo cen3aua c ux u ~ @ p ~ a q n o ~ ~ a f i  
~unefi.  :KOH~VHO, AaHHah + y ~ ~ q u a  npucyqa ne BceM c T m m n r e e  - ,  

KUM no$a3a-nn:M, a WM u3 ~ n x ,  KoTopble ncnonb3ymcn..npq.~o~enh-~ . . 
I p o ~ m u u  ~accosblx npoqeccos. 0 n p w ~ e n e ~ n n  c ~ m u c ~ n q e c ~ u x  nak-~. 

. ., 
: I  &in ~ ~ ~ H O ~ M ~ O B ~ H U ~  ~ ~ A ~ T ' c K ~ ~ B H o  B rnaBaX 8 U 9.. , , , ; .  

~yefioqlr&:@y~~yurr ~ ~ T U ~ U ~ ~ C K H X  no~wa~:enee 3a~q toqae~~n .  I 

'qm na.nx a c ~ o e &  nmnu, O ~ U ~ C T B O ,  i b ~ ~ n a ~ c ~ ~ o  dq+is@rni ne. 
. ~ W ~ H O C T ~  .np'ennpun~ufi, opra~u3aqufi, T P Y ~ O B ~ I X  R ' , T B O ~ ~ ~ C K I M X  ~dnb 

n e m u e o s , ' n p a e u m b c ~ ~ ~  Benn~ufi ' ~ e ~ e q ~ u h  'nuca~enb, R O ~ T  n M ~ I C  
r e ~ e  3a nBa PO& go csoek c ~ e p ~ u  B pa3to~ope co cnonv 

e a p e ~  3 ~ ~ e p ~ a ~ ~ @ ~ ~ k K a 3 8 n : " i t ~ s u ~ k ~ $ ,  ,6ynn, qnkna'ynpasnn- 
POM. HO R 3~am,   TO vncna,yqaT Hac Y Y H ~ B ~ T ~ ,  XOPOUIO nn  up . 
neTc~>)'. A 'PYCCKW~~ ,6TaTIICTMK, HepBblk amtip y r e 6 ~ u ~ a  CTa-, 

TBCTUK.M B POCCNH, K, @. l%pMa~.(k767- 1.838) ~ l f C z W  ~ ( ~ T ~ P w C T N ~ '  
eCTb f iy6n~r~blf i ,  ~ ~ o , B o ~ ~ ~ G T ~ ~ M K M ' A o ~ ~ o ~ , . w  .XyAOW, II K O H T ~ O ~ ~ ~ '  
I I ~ @ B H T ~ ~ ~ c T B ~ ) ) ~ .  : q a ,  HaXeXHblM <(UCTUHHblM)> CTaTUCTUYeCKHM 
no.~a3a+nr~, a ~e no pesaM. n pevaMHbrM p o n u m ~  Haceneune non- 

: X H O  ri 'MoX~T 4UeHnBaTb A ~ R T ~ ~ ~ H o , C T ~ P Y K O B O ~ U T W ~ ~ ~ ~  BCeX'paHWB. 
, . 8 ; , 

mann J. 'A ~espr;iche mit Goethe; Leipig, 1902. - S. 313. 
K 0. BceoGqan~eopnn C T ~ C T U K U .  - Cn6, 1809:- ll. 78. 

. . 
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npM3T?M HeAOnyCTNMO TaKYK) DqeHKy na@,Tb no o T ~ e J l b ~ ~ ~ y , l l O -  

nlo,' , npOU3BOnbHO BbfpBaHHOMy h3 CnCTeMbJ. ' ~ ~ o J I w ~ B ~ ~ M ~ I  B 

en~enbyi ic~b  npennpun~nfi o q e ~ u s h a c b  Ha oc~obenoKa'38~e- 
b~non~s~n.n ,nnaHa no a'ino~~ofi npony~rircu. nocsonb~+  TOT no- 

qaeTcn a c w u ~ o c ~ d  + 3 a s e p l o e ~ ~ b ~ x  u3~enufi, ~6.panu 
.coKoro n o ~ a 3 a ~ e n n  sbtnonHe~un nnaHa ' u , n p e ~ n k  K 

om nepnona Ha npennpunTuu aspanmo co6upann. Wac- 
~owpos ,  iaKnanb~eanu ~osdle CT~OBKU, He ~ O C T ~ O W B  

eHUe OrPOMHblX M a ~ e p U a J I b ~ b l x  C ~ ~ ~ C T B  

. ,,,, , 

nX B rnaBHOe R ' ~ A ~ ~ * B B H H o ~ ' M ~ ~ u J ~ o  , y ~ n e ~ ~ ~  npOn3B~A- 

TaK Xe H ~ B ~ ~ H O  OUeHMBaTb ~ C ~ ~ W H O C T ~ '  ~ $ ~ B u . T u ~  JKOWMUK$ 

b~ TOIILKO' nd 'nd~a3a~ehK) ifU3&ti ' ~ H + n k i l ~ h ' . n n u  ~ o n d i o  n o  
nba0 - no nm6oyy O T A ~ ~ ~ H ~ ' B ? I I T O M Y , C T ~ T ~ C ~ ~ -  

' ,  , , , 

B ~ I R  BOnpO&.. C O ~ H O R  GTOp0Hbr;:peKIta- 

113 HOPMilllbHblX ~lBJIe~ufi, pb1~04~0fi3KOHOMU 

CTpeMnTCn UCnOnb30BaTb B pees- 
CT.aTUCTUReCKne 'nOKa3aTeJIM 0 nOnrUBeqHOCTU,. Ka'leCTBeHHOCTU 

cB0'efi npOL(yKL(MU,. 3Hafl, qT0 U U ~ P O B ' ~ I M ~ ~ ~ H H ~ I M ~ : ~ ~ ~ ~ U  6onbUe 

BepSlloTj. .leM C ~ O B ~ M :  HO npM T ~ K O M  ~ C ~ O ~ ~ ~ O B ~ H U U C T ~ T U  

n o ~ a 3 i ~ e n e f i  BennK PUCK nn60 n ~ & e H z I ' p e a f l b H ~ ~  n o ~ a  
0 eqe  H e  O C $ I I ( ~ C T B ~ H H ~ I M ,  

x ~ b ~ t i p a ,  He o ~ ~ e ~ a l o i i i i x ,  

CKMM rio'~ti3a~ennii, 'Ug~0nb3ye~b~M 

j'eT OTHOCUTbC8 .BeCbMa, 0 ~ ~ ~ ~ 0 ~ ~ 0 ; ;  

0 . n o J I H ~ ~ k n b ~ ~ e  ,paCYeTbI UaHaU3. 

, p e ~ n a ~ u p y n  B raaeT9 (tkf3eec~nn)) 

5579 H a  6a3e rpy3QBnKa'(tKa~A3>>,. 

e-r, wo cpen~ni4 pecypcKpaHa no ~ a n u ~ a n b ~ o r o  peMoHTa 

10 neT sKcnnyaTauuu, unn 8000 MoTosacoe: D6a norca- 
aTnXlCIT. Hb ~ c J I u  IkpOBCCTn pacqeT, Ha,KaKUXXe YCnOsn- 

.., nx 3 ~ c n n y a ~ a q u n  paccqnTaH  TOT pecypc, TO H a  I ron n p u x ~ ~ u ~ c r i ~  
, , il,: 806 sad& pa6orbi; H a  1 Mecnq npn 22 pa6osnx nnqx - 66 ~acos,  ~ i '  

' ,  CyTKn - 3 sacs pa60Tbll 'Hey~PfBUTenb~0, q ~ o ' n p 8  CTOnb H U ~ K O M  

I :  noati3arene u c n i ~ n ~ ~ o e a ~ u n  no sljelvle~u - Bcero 0;375onfiofi.chle~b1 
C!;,. , ,  . B CYTKU, KpaH, BOSMOXHO, u Ha C ~ M O M  hene n p o p a 6 o ~ a e ~  I 0 neT 6e3' 

' , , . , 
KanHTaAbHOrO PeMOHTa. 

, . , 



CT~TMCTUY~CKU~ AaHHble nOnXHb1 6blTb IlPeACTaBneHbl TBK, q~06b1 
UMU MOXHO 6bmo nOnb30BaTbCII. CY~~~CTBYKW nO ~paf i~eG M 

cnoco6a npencTaBneHun BaHHblX: OHU MOrYT 6b1~b BKnWYeHbr 
npencTasneHt.1 B ~a6nuuax unu BbrpaxeHbl rpa+uYec~e. 

4.1. CTATHCTFIECICME T A m b I  

Ecnu Mbl BKnmVUM MHOXeCTBO 4 ~ 4 ~  B TeKCT, 3 T  3aTPYnHMT UX 

B ~ C ~ ~ U U T U ~ .  Hanpu~ep, UMeeM TeKCT: 
B 1979 r. B Poccufic~ofi aenepauuu 6bmo 999 ropogos, u3 HUX c 

qncneHHocTbm HaceneHnv no 20 THC. YenoBeK - 361 ropon, unu 36%; 
roponoe c qncneHHocTbm ~aceneHn8 OT 500 THC. YenoBeK ,no 1 M ~ H  

VenoeeK - 18, a ropono~-~unn.uo~epoe - 8; B 1993 r. o6qee sucno 
roponos ~o3pocno Ha 63% u cocTaeuno 1064, qucno roponos c Ha- 
ceneHneM no 20 THC. qenoBeK C O C T ~ B U ~ O  355, T: e. rucneHHo.cTb 3~0fi 
KaTeCOpMU mpOnOB YMeHbFVnaCb Ha 12%, T O ~ M  KaK YUCnO KPYnHblX 
roponos c HaceneHneM OT 500 T ~ I C .  qenoBeK no 1 MnH YenoBeK BO~POC-  

no Ha 17% u RocTurno 18, roponos-~nnnuo~epoe cTano 12,,~.e. B 1,5 
pa3a Gonbme, qeM B 1979 r. 

Baxe O ~ U H  a63aq, ~lcnloqamqufi cpasHeHue Bcero numb Tpex KaTe- 
ropwk o6qero rucnaroponos u xapaKTepucTuKu M ~ M ~ H ~ H U A ,  nnoxo 
BOCnpUHUMaeTCS; He rOBOpS m e  0 TOM,'VTO B 3TOM TeKCTe He BOCITPO- 
w3~ene~a icn cTpymyparopoAoB Poccuw, ee nuHaMuKa. A He cnenaHo 
3T0 TOnbKO nOTOMy, YTO TeKCT U 6e3 Tor0 neperpyXeH UU@POB~IMU AaH- 
HblMU. 

Eonee ~ + + ~ K T W B H O G  (Pop~oii npencTasneHuu 
HblX IIBnIIHITCB ~a6nuubl. 
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, ,, , . , . . .  . Ta6,n n q a  4.4 . , 
Pacnp*enenne nacene~na no OCHOBH~IM B O ~ ~ ~ C T H ~ I M  ~pynnan '. , . 

n o  perwona" Poccnlc~oti mwepaunn na.1 unaapu: 1996 r.::;. 
' 

I ? , .  
, , . ,  , .  , 

. . 
' (./dj' 

1 

. I I 
. P e r u o ~ ~  Monoxe. B ~pyno- C~aplue I 

~pynocnd- c1ioco6no~ ~pynocno-. 'I 
co6nom BO3paCTe C O ~ H O ~  

I 
, , ~ 0 3 p a m  , BospacTa 

.. 
- 

- ,  

PoccnFic~an Oaepawn 22,J 57,O 20,5 
16,7 '23,3 ' 60,b cesepnbls pako~ ~ . 

, . 
~e~e~od3anannbld paB0~ 19,s  7 . 8  22;9 
UeHT~WlbHblfi paa0H ' 19,5 56,6 , 24,l 
~ d n ~ - ~ s & n ~  patiom 2!,8 ,:: 55,7 22;5.' 
q e ~ ~ a b H 0 - ~ e p H 0 3 e ~ ~ b l f i  pafiOH 20,6 54.5' . 24,9 
Cenepo-Kaa~a3C~nR paRon . . 25,O . 54,9 ' 20,l 
~ ~ a n b c ~ n ' k  paROH , ' 

23.6 56;6 19,g 
J ~ ~ ~ H o - c ~ ~ H ~ c K H ~ ~  paRon. 24,o 58,5 :17,5. 
B ~ ~ o ~ H o - C ~ ~ N ~ C K ~ ~  pafiOH 26,l , \ . ' 58 ,2  , , 15,7 , 

~ ~ ~ H ~ I I O C T O ~ H ~ I R  pafi0~ 24.6 62,1 132 - , 
, . . , , . * , .  , 

~c+ouit4ic; AeinbrpfiWi~CKnR eHceroAHw ~occxi: &a+.,,c60p~n~. - M:: 
~ O C K O M C T ~ T  Poccne, 1996:- C. 46 '- 48. . , ' , , . . . , , ,  

. . 
, , 

~ o d  .BOlt)aC~e - i&&ilH61 16-59 neT, X C ~ H I U R H ~ ~  16-54: POna; C T E ~ U ~  
~ p y ~ ~ c n o c ~ f i w o r o  BospacTa - ~ U H ~ I  60 neT CTap~qe, xe~U(nHb1- 

55 n e ~  n mapure. 
n.pu nOCTpOeHAN Ta6JIPiq neo6xonu~o ~ ~ K O B O A ~ O B ~ ~ C ~ ~  CneAy- 

to&Mn o ~ W ~ M U '  upassranre. . , .  

f l o d o d n ~ e e -  ~a6nuqb1 pacnonarai~cn B nesofi uacTu,, cKweMoe - 
6- npaeofi, HO ~ 0 ~ , 6 b l T b  UCMme~un. B.npomii T ~ ~ ~ U U L  (CM. ~a6n ; .  
4.2) n o ~ $ ~ i + ~ e e ,  T. e. o 6 w ~ ~  n3yve~n11, ywano  B 3 m o e ~ e  ~a6nuub1; 
B K O M ~ H H B ~ U O H H O ~ ~  ~a6nnqe nonnemaq* ~ 0 x 6 ~  pacnonararbcs B newti 
s ~ e p x ~ e f i  ~ s a ~ x ~ ~ a 6 n u ~ b l  (CMJ ra6n. 4.4). : . , , , , . ,  . 

B~a6nnqe ~e-nonxfio 6blTb nu DdHoii ~ U U ( H I ~ I I U H U U ,  ~onbKo neo6-, 
xodwue:  n i ~ n n ,  omenemmas saronoBoK ~a6n:nqbl. OT ~ ~ C O ~ O B K ~ B  ,ee: 
+@, FNnO5Kn va@ & , w @ p p ~ s ~ x  A ~ % ~ H ~ I X . . ~ ~ ~ ~ H O F A ~ '  UCnOnb3yeTCX 
nuHnfl, 0TAeqflIOq~'NwrgByM &TpoKy. Bep~H~anb~af l  pa3~a@Kk%,MOi 

, , 
X&. 6blTb, a M O X e T  Pi OTCYTCTBOB~T~.~'  , , ~  ' 

, , . . . .  

' 3. ~ ? Y Z ~ ~ O @ K U  2 ~ ~ 4  cO~ep%aT.H;13kaHnd no~a!jmen6ii-(6e3 .dbu~aqq,~nn 
HHUubT ki3MepeH~$: nocneln~ue M ~ W  Y & j b l ~ q s . , & ~  B 

O T B ~ T C ~ B ~ ~ ~ ~ . ~ C ~ ~ @ ~ I ,  Fak H B 9 a r o h 0 ~ ~ ~ . ~ a 6 f f @ i i b ~  U&' 
uqek.(cM., HanpnMep, Ta6n. 414), ecnu Bce n o ~ a 3 h n H  &6- 

. .~b lpaxe~b~  '8 .OBHUX R wx. x e  enuHnqak HaMepeHHfl. ur &ma, ...* 
ozobmcmpoxa sasepuae~ ~a6nully n pacnonamma .B ~o~ue"ra61 

iannbg. HO n~orna  6blBk nepeoii: B 3 x 0 ~  cnysae BO e p ~ f i  O T P O K ~  

M qHcne));,+i nobnenywune CTpoKn C O & ~ ~ &  c ~ - "  
B0fi CTPOKH, HO &e BCe, a O C H O B H ~ I ~ . "  . . 

@bE' ~ U H H ~ I ~  3a~cblSWTCfl C OaaOfi u rofi Xe ~Te"&,j&' 
npeae* mwo'fi rpatpb~; hpn.3mu 06n3a~enb~op&p~~pji~b1 

sncenpacnonara~~~cn non pazpfinaMn; uenau '4acTb rucna mhein+$ 
OT ~po6H& sann~ok,.HanpUMep, 4,5; a He 4 . 5 . 3 a ~ e ~ ~ y ,  rm.8 f i e ~ $ a : ~  
'pOAHb1X :CTin'UCTnl(eCKIIH' ny6nu~aunnx ncnonb3+cd B M ~ & O  ~&hkTofi 
ct+sKw>; U H @ P ~ I  qenofi ractn rncna B uea p a a  6onb~ue npo6kdk,,4$l 

'~a6nn.,qe He A O ~ X H O  6blTb Hn 0nH0ii nycmii i(iiei~fl: '<i~n &&le 
BHBI Hynm, cmnTbn 3~as.,,c(-)),(np&epw); kcnn a a ~ ~ b p j  H& &ec- 

T~bl aenae~cn sanncb ctcsene~nii-  en, nnn crras$+cn 3&~&..:i) (TPS)e-, 
e). :Ecnn sHaqeHne nolt;wa+enn H e  paeHo Hynm, ria' nepegsdaka- 

, , . . ._ , sn$panon~nue~cn nocne ~pM~IlTofi m e n e ~ u  TO~HOC'TU, m zenk- 
cn aahncs O,,o Cecnn;.cicrulce~, 6bma npnHnTa o ~ e i r e d d ' ~ b r ~ o ~ ~ " b , f $  

~ a 6 n h ~ a  H M ~ T  M H O ~  rpa@, rorpa@bl na~@e~~~$~"b&&++ : 
a m n  sarnaepblMu 6ytcriahln(ctAik, (cEhs), a'rpaabi c ~ a y e ~ o r o  - w@- 
aMH ~(l, '2'  A T.A.) 3TO 6blBaeT ~ ~ 0 6 ~ 0 ;  & ~ ~ : T I ~ ~ ~ u u Q  U M ~ & .  $Gdr$ 

H neqmaeTCfl Ha H ~ C K O ~ ~ K H X ' C T ~ ~ H U ~ ~ , ' T ~  3a f i r io~~ l l  . rpa@ . . . .  ke : 
pflMTcfl, 6 ~ K i 3 3 b l B h f l  TOnbKO 'HX 0603~&e,~nfl.' $. 

~a6nU~aOcHoBaHa Ha ~ ~ H M C T B O B ~ H H ~ I X  AadHbIX,, TO n6fi ~ t i 6 -  
NIiek J J ~ ~ b l s a e f h ~ 2  ircmoquu~ )LIH;ibzi (OM., HanpuMep;Ti6n:' 43.'. * '  ' 

nOcTpoeHH,& MMu' ~B6n*@a! hOfi&HB ~ - ;  
Banns, He npeHe6pera'ii~e HH .on~nw~ws:y~as8rcHqlx 

. . 1 , , , , . . . ,  . , , .. : , $ :  <:. .. r ,  , ,.:,: ,:,< ;- paewn.. 
, , ; , ,  , . : . . ' - i ' . ,  *-I,,,.. .. "" ... . , ; ' ~ < > l ! : r , , ~  

, , o  , '  ' . , .. , 
I '  . #, . ,  , , , : .I , .''.l,, 



1990-1996 rr. ; . 

1990 1991 1992 . 1993 1 9 9 4 ,  1995' '&I96 

~ u c u o 6 p a x e ~ n n . ~ n ~ a ~ n ~ ~  no ocu a6cqncc nombr- 
( w ~ I ,  KBawbl,  ~ecllut.1); no ocn 6 p n n ~ m  -- a~aqennn 

nnn no~a3menn:;.npa 3 ~ 9 ~  O C ~  opnnHaT ~ o n * ~ a  n ~ e ~ b  
ano B Towe ((~ynb)). k i ~ o r ~ a  BMecTo ~yneeoii TorKn B KaqecTBe Ha- 
bHOr0 YPOBHI~IH~ OCn dpnllHaT nOKa3blMeTC%ypOBeHb ~a~0r0-iriM60 
a. 3M nenaeTcs BTOM Fnyqae, ecnn u 3 ~ e ~ e ~ n n  n306pamae~oro no=. 
aTenn ~ H ~ ~ I H T ~ J ~ H ~ I  - B 8-10 n 6onee pa3 B TeseHue paccMmpnsae 





~ ~ o ~ o ~ u H o H ~ ~ H o C T ~  IlnOUaAU TOG Unti U H O ~  reo~eT'pUqe~K0fi 
@ ~ r y p b ~  BenuqnHe n o ~ a ~ a ~ e n u  nexuT B octione ~ p y r ~ x  Bnnos nnoc- 
KOCTH~IX AwarpaMM: mpeyzmnwx, ~8adparn~b1x npmoyzonbnwx. B 
TpeyWJlbHofi AMarpaMMe H W H O  TaK Bbl6pa~b CTOpOHbl W BblCq Tpe- 
yrunbHnKa, 9~06bl em nnoqanb omeqana sennqntie n o w m n n .  Du 
IlOCTpOeHnU KBWP~THO~ nUai'paMMb1 H Y H O  3WTb pa3Mep O ~ H O R  CTO- 

POHbl, npUMoyrOnb~0k - AByX CTopOH. Mom0 WCnOnb300aTb U C p a B H e  

Hne nnoqanek KpyI'a; B  TOM cnyrae sanae~cu pannyc OKPY)KHOCTH. 
Jenmounarr d u a z p m  npencTaenneT n o w m n n  B Bnne rOpU30H- 

~ a n b ~ o  BblTUHyTblX npUMOy~nbHHKOB. K ~ K  C W ~ W K O B ~ ~ ~ ,  TaK U neH- 
TO'IHble nI1a~PaMMbl MOXHO nPHMeHIlTb H e  TOnbKO mU C p B H e H H X  Ca- 

MnX BBIIUYUH, HO n P+lIR CPaBHeHHU UX Y ~ C T ~ R  ( ~ M c .  4.5 n 4.6). 

O C Q C ~ ~ I ~ T H "  neHTOqHbtX A U ~ ~ P ~ M M  ~ P ~ M e ~ ~ & ~ ~  , N I X  IIpeACTaBlle- 
HW nkUiHblX P pa3ybl~',,X?,P?,~epOM H ~ M ~ H ~ H w ~ ~ : . ~ O ~ O X M T ~ ~ ~ H ~ M  W 

0 ~ ~ n U a ~ e J l b ~ ' b l ~  (PSC, dr,.?)& 1 : ,. 
' 

n n a r p a ~ ~ a  ~ n g a  $.?':M@+, ucnonb3o~a~bcs, HanpnMep, nnu  npen- 
CTaBJleHUU perH0~66 C pEW0k B~Iu~HHoA U X B ~ Z ~ ~ P O M M U ~ ~ U U O H H O ~  
CaJIbnO (non0~~7ejlbHbi~ H 0~pUllaTenb~bl~) npennpnn~hk, Ha KOTO- 

pblx nonblcunacb u no~n3unacb onnaTa Tpyna, n 'T. A. 
Ma nnocxcocTHbtx n n a r p a ~ ~  q a m  ncnon~3ye~rcn cecmopnm durn-' 

, p ~ ( ~ a .   OH^ npnMenflacu nnk unntompaqnn c~pylnyplir u 3 y ~ a e ~ o k  
COBOKynHOCTI?. Ben-CpBOKyflHOCTb IIpHHHMaeTCn 3a 1 Po%, ek COOT- 



Panee npweanu 
B GlpaHax: 

@: 
2 3 1 AsepdakCyKan ~ P Y ~ U U  Kaaaxc~an 

19,O 4 Poccnn 
5 TWHKHCT~H 
6 Y J ~ ~ K H C T ~ H  
7 P p y ~ e  crpanbl , 

13.1 . 

16.5 

Ptic. 4.8. C~pylrrypa 6exenues u s b ~ ~ y m n e ~ ~ b ~ x  nepecenenuee 
B POCCUH B 1996 r. 

BeTCTByeT o6qm nnOUWAb Kpyra, IInOulanU CeKTopOB COOTBeTCTBYKYT 
qaCTHM C O B O K ~ ~ ~ H O % T U  (PHC. 4.8). 

@u?ypHbZe (UnU KapTUHHble) d w ~ z p a ~ ~ b l  YCUnUBaloT Har'SAHOCTb 
u306paxeHun, TaK KaK BMlO~alOT pUCyHOK u306paxae~orO nOKa3aTe- 
nr. Pa3~ep pucynKa CooTBeTcTByeT pa3~epy no~a3a~enx (PUC. 4.9). 

Ptic. 4.9. no~pe6ne~ne xne6~blx nponyKTos na nyluy nacenennn B 1994 r. 

Ecnu, HanpuMep, Bbl peUlUTe UCIlOnb30BaTb @H~~'PHYK) AUaTpaMMy 
mn u306paxe~un CTpYlcrypbl 6e3pa60T~bl~ XeHUUH, CpeAU KOTOPbIX 
57% - MOJlOAble XeHUAHbl (20-24 rOJla) %I AeBYUlKU 16-19 neT, He 
uMemque cTWa pa6o~br; 28% - n ~ x e ~ e p ~ o - ~ e x d u r e c ~ u e  pa60THUKU 
U cnymaqne CO CneUUanbHblM 06pa30BaHkieM B BO3paCTe 25-49 neT n 
15% - pa60THUUbI K B ~ J I N ~ U ~ U P O B ~ H H O ~ O  U H ~ K B ~ ~ U @ U U M P O B ~ H H O I Y )  
TpyAa B BO3pacTe 50 neT U CT$pme, BbI n0nXHbl U306~83~Tb TPU XeH- 
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CKHe. @ ~ ~ p b 1 ,  .?pHqeM, IiepBan U3 HnX nOJlXHa 6bl~b B,2 pa3a60nbme 
BTOpofi, a yopan - nown B 2 .pQa 60~bUleTpe~befi.'- ' ,  

c p s  nocTpoeHuq r p a 4 u ~ a  onu~a&do BMHO @e - npiBunbHblfi 
~b16op, suna rpa@urec~oro n306p.axe~nn, .nponopul.rui, co6nm~e'nue 
npasuq 0~0pMneHHn rpa@u~@s.:Qonpo6~ee.~ce ~ T U ~ B O I I ~ O C ~ I  ocsewa- : WCX B ,nUTepaT)'pe, ~ ~ K O M ~ H A O B ~ ~ H O ~ ~  K A ~ H ' H O ~ .  ' q a ~ e .  

Pa3~006pa3Hble B H A ~ I  rpa+h.~os no3~bnnrq nonyrnrb. rimin' .wr 
II3BM caarvard-graphics)), ccSupercal&,' ctSiatistica)), ctstatgraphicsw u 

' np.. Ha rpa@uqec~o.~ npenc~aBne~nu ocHasaHB1 Hemphie  npoqenypbr 
M ~ C C H @ ~ K ~ U U U  ( ~ p ~ l l I l U p 0 ~ ~ u )  AaHHblX, aHaflU3a AUHBMUKU: BbIXBlle- 
; HUeTeHneHUUU, CpaBHeHUe AUHaMUKUPa3HblX noKa3irrenefi p T. A. 

. , 

, , ,  . . 
. , , ' , <  ' 4.3. KAPTO~PAMM~I H I C A P T O ~ A M M E , I  

. , K a i r o ~ p a ~ ~ b ~  n KapmnearpaiwMbl ' n p u ~ e ~ n m ~ c n  m a  ns06~ameunn 
;vrpaQirrec~o? xapampumnltn n3yqaemt.1~ nsne~ufi. OHM nOKa3blBa- 
':KT p a 3 ~ e q e ~ u e  uijyqae~oro nsne~un. ero uHTencusHocTb Ha onoene- . . ,~ -. ~ 

+%HOG '$?$~UTO~UU.:- B . ~ ~ c ~ ~ ~ ~ u K ~ , o ~ ~ ~ c T ~ I , " ~ K o H o M u ~ ~ c K o M  UnU an- 
. . : M U H U ~ ~ H B H O M .  pajfo~e, n T., A. , , ,  , , 

Ha xqmozp&e pacnge~ene~ne n3yqae~oro npu3ua~a no ~gppn- 
PM* H ~ O ~ P ~ ~ ~ T C X  Y C ~ O B H ~ ~ M U  ~ H ~ K ~ M Y I '  ( T ~ L ( K ~ M ~ ,  UIT&XPEK~,#,~ 
WOM: k T. A,), COOTB+CTBY~I~U,MU. o n p e n i n e u ~ b ~ ~  s ~ ~ e p s a n a k  ?Ha- 
HHR B ~ ~ ) . ~ Y U H ~ I  3WrO npU3HaKa. 3.k.JHaKU ~ O K ~ ~ I B ~ @ T  I(OHlyP K@K- 

pako~a.  K a p ~ ~ r p a ~ M a  IIpUMeHX~CS B T ~ x  Cnyq+4X, Korna BO3HH- 

CMeXHblX p a f i ~ ~ a .  C O O T B ~ T & ' B ~ ~ ~ X  @ O H O B ~ ~  KapTOrpaMMa "pen- 
amena Ha puc. 4.10. Y ~ M  6onee uHTencueHo nsneHue, TeM rvqe 
? P @ ? B ~ , ( T ~ ~ K H )  n n u ~ e M ~ e e  oKpacKa. T a ~ a x  ~ a ~ o ~ ~ a i ~ a  ~ a r i n n -  . , . 

o~FalBaeT reorpa@nm yp0~afi~oCTU 3epHoeblx icynbVp no pafifi- 
..rIeq 60JIbl~e rpynn, FM ~ o q ~ e e  n3,06paxe~ue, -HO 6onbmoe sncno 
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rpynn co3naer necTpoTy tl 
CHvlXaeT HarJInnHOCTb. no- 
  TO MY npamuvecKu nyrule 

BCerO IlpUMeHnTb H e  6onee 
WTbIPeX-nRTA TOHOB UJlH 

rp~aUl l8  nn0THOCTn Ul'PpM- 
XOBKU. 

Ha mreqsoii KaprorpaM- 
Me CMMBOnaMA rpa@nqecKO- 

ro uso6paxe~ui C-T~TMCTU- 
'ieCKHX AaHHblX ' IlBJIllkOTCB 

p-1 ~ b l w  30 uka ,. TWKU, pa3~eUeHHble B ripe- - 20-30 Wra 
Aenax onpeAeneHHblx Tep- 
pUTOpnaJIbHblX rpaHUq. TO- = AO 20 lclra qeq~an  ~ a p o r p a ~ ~ a  npn- 
Memercn nnn p a 3 ~ e q e ~ u n  

PNC. 4.10. reorpagun pacnpeneneH&in' a 6 c 0 n m ~ ~ b l ~  senuGail.' 
~ ~ @ O H O B  NO Y P O X ~ ~ ~ H O C T M  3ePHOBblX . K ~ o i i T o q K e ,  naseceH~oii 

Ha Kap~Orp?l&l~y, IlpWaeCX 

rncnosoe 3~areH.e;  TO nos~onme~ ~ c n o n b 3 0 ~ a ~ b  ee mn npnMoro cre- 
Ta. H a n p ~ ~ e p ,  uMemcn "empe patio~a c AoGb~reG yrnn B 200, 500, 
1000 U 1400 TblC. T &la COCTaBP5HliU KapTOrpaMMbl UpllMeM 

ros~y sa 100 TLIC. T n H ~ H ~ C ~ M  ~a K O H T ~ P  ~amqoro pagotta cocvrser- 
>TByFOqee KOnUqecTBO TOWK (PHC. 4.11): 

Kaprnodudzpanuru - 3To CoqeTaHne nHarpaMMbl c reorpa@urecKoii 
ClpTOfi. B KaVeCTBe ~ 3 0 6 p a 3 ~ ~ e ~ l b H b l ~  3HaKOB B KaPT0n~'arpa.M~ax HC- 

lonb3yrarcn Te unu umre (Purypb~, ~oTOpb~e pa3MeuamTcn Ha Komype 
'eOrpa@tlqecKofi Kap~bl. K a p ~ O A ~ a r p a ~ ~ b l  KaWT BO~MOXHOCT~ rpa- 

+ u s e c ~ n  0 ~ p a 3 n ~ b  6onee 
CnoxHble CTBT~CTUKO-reor- 
pa@nuec~ue comriorueuun, 
9eM KapTOrpaMMbl. T@K, n p ~ ~  
IlOMOUin KapTOnUarpaMMbI 

MOXHO ~bip&@b IIp0cTpaH- 
0 0 0  

CTBeHHYtO c ' ~ ~ u M ( ] ) H K ~  B 
.o c~pylcrypax myraehiblx c ~ a -  

0 THCTU'IeCKUX C O B O K ~ ~ H O C -  

~e t i ,  O C O ~ ~ H H O C T I I  K W O I Y )  

, , :.'b6 . .  pairo~a KaK enuHoro 'qeno- 
. , .,. ' ro n T. Li. H a n p u ~ e p ,  

I'(.'.:V~ cTpymypHaa unll-ce-paan 
PHC. 4.11,. fi06blqa Y T ~ R  no p a f t o ~ a ~  i t ap~onwarpa~~a ,  xapamd 

Pewendyeman numepamypa K muse 4 

1, .  f e p q ~ ~ z .  n rpa@&iqeCKh? M ~ T O A ~ I  B CTaTRCTUKe.-- M.: CT~TNCTHK~,  1968. 
2. f e p ~ y ~  /l .  n. rpagn~ll B M ~ T ~ M ~ T W K O - C T ~ T A C T U ~ ~ C K O M  aHanU3e. - M.: 

- CT~TUCTRK~, 1972. ' ' 

3. Teopnn CT~TUCTMKM inon pen. P. ~ .~ i~o l l r r o so f t .  - l-e s3n.. nkpepa6. - v . 
@UHBHCLI U CTaTHCTNKa, ,1998. 
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5.1. O ~ O J p l o C T b  H BAPEwqm 
MACCOB~K R B J I E H ~  

K ~ K  yxe cm3ano parlee, cTaTncTnKa n~yvae r  Maccosbre nsneHnn 
A npoqeccbl. Kamnoe I43 TaKRX I ~ B J I ~ H A ~ ~  o6nanae~ M K  0 6 q n ~ n  ,4Jll 

B C ~ R  COBOKynHOC?A, TaK H O C O ~ ~ H H ~ I M M ,  A H R M B H ~ B n b H b l M H  CBOA- 
CTBaMA. Pa3nHYlle MelW)' UHnMBMAYaJlbHblMW IBJleHNIlMU Ha3bIBatoT 
capuayueti, o ~ e i i  nonpo6~o 6 y n e ~  cltasaso B n. 5.5. 3necb x e  pac- 
C ~ O T P M M  npyroe c a o i i c ~ ~ o  Maccoaux nsne~nii  - npncyiqym N M  6nn- 
3OCTb XapaKTdpWCTWK OTAeJlbHblX nBJIeHl4fi. Ecnu B COCyA C ropn~efi 
~onoii  no6asnsb xonontlyto, TO TeMnepaTypa Bonbr BO BceM cocyne 
cTaHeT o n n ~ a ~ o s o k  (ocpen~n~cn).  nosenenue ne~efi, nocTynnsurnx 
B O ~ H Y  rpynny AeTcKoro cannKa nnn B onuH Knacc U J K O ~ ~ I ,  Toxe 
n p n o 6 p e ~ a e ~  noc K ~ K O R - T O  CTeneHA b6qne, YCpenHeHHble YepTbl, 
Macco~oe Il,pOMLlUIneHHOe npOA3BOnCTBO HeBO3MOXHO 6e3 CTaHAap- 
Twsaqnn, T. e. ycpenHeHnn pawepos ne~aneii  ~06bipaeMbl~ Mexanns- 
MOB, y3nos, arpermos. BBeneHne cesoo60po~a, T. e. poTaqun pa3- 
HblX KYnbTYp no HeCKOnbKAM YqaCTKaM naUIHl4, npABWeT K BblpaB- 
HUBBHUH) nnOAOPOfilllt A M ~ X ~ H ~ ( ~ ~ C K U X ' C B O ~ ~ C T B  nOYBbl Ha STUX 
C ~ B O O ~ O ~ O T H ~ I X  nonxx. Hma~,  63c~unrodetiem6~e 9 ~ e ~ e ~ m O b  cocolcyn- 
Hocmu npuoodung K ozpanuuenuw aapuayuu xomx 6~ sacmu ux 
c ~ ~ U ~ ? W Z @ .  3Ta TeHneHUHs CyIUeCTByeT O ~ ~ ~ K T A B H O .  W M ~ H H O  B e'e 
O ~ ~ ~ K T U ~ H O C T H  3 a ~ n m q e ~ a  npnvuHa luupoqaiimero npnMeHeHAn 
CpenHMX BenAYAH Ha IIpaKTHKe A B TeOPAII. 

K W O M ~  p a 6 w e ~ y  R3BeCTH0, YTO OnnaTa 3a npom08 He no BllHe 
pa6oqero npowBonnTcn no cpenHnM pacqeHKaM nnn no cpensesacono- 
M Y  3apaGoTKY. K W O M ~  CTYAeHY U3BeCTH0, YTO TaKOe cpen~nk 6ann 
Ha s ~ 3 a ~ e ~ a x .  0 cpenHux BennrnHax n cepbe3~0, n c ~ a c ~ e m ~ o i i  ro- 
BOPXT n nntuyT @nnoco@br n xyp~anncrb~.  C n0MOUblo Mmona cpen- 
HUX BenUqUH CTaTACTHKa PeUIaeT MHOrO 3ajlaq. 

74 

::. T r i a ~ ~ o e .  j ~ a q e ~ n e  cpennnx B e n n ~ u ~  C O C T O ~  B n x  o606ufawqeli 
e . . a a ~ e ~ e  M~oxecTBa pynnqnblx nsnnewnyanbsblx snaqe 
K a  cpen~eii ~ennr~~ofi,xapampw~ytoqefi B C ~  COBOKYn- 
u&%. BC~M H3BecTHbl O C O ~ ~ H H O C T M  p&BflTn$I COBpeMeHHbiX 

ek, nponsnamlu~eck B TOM qncne H B 6onee B ~ I C O K O M  pocTe,eblHo- 
5IOCpaBHeHnM C:QmaMM, ~0'4epe6 B CpaBHeHHH C Mtil'epnfi.n B TOM 

HO KaK M3MepUTb 3TO nBJle~ne?, B pa3HblX CeMbHX ~a6nm- 
blepa311UYHbE COOTHOUleHHIl POCTa CTapulerO H M ~ ~ l u e ~  

. flane~o He B C ~ K &  CblH BblUle OTUa II He K W a l  n0'lb BblUie 
CnR U3MePHTb .cpe~HPifi POCT MHOrnX TbLCnY J l M q ,  TO no 

cblH0BeR A -OTUOB, noqepek H ~ a ~ e p e a  MOXHO ~ Y H O  
M ~ B K T  awenepaquu, n Tnnnwyto cpenHlow sennw- 

y yeenuqeHnn pocTa 3a >OAHO noKoneHne. . . .  
: Ha npon3Gnc~~o  onHoro n Tom x e  ~ o r i n s e c ~ s a  Topapa onpene- 
eHHOm BUna U KaYeCTBa pa3Hble IIpOki3BO~MTenM (38~0nb1, [PAPMU) 

p a q n m  Heonnnavocosoe KonnrecTw ~pyna'  n MaTepnagbH,brx becyp- 
B..Ho P ~ I H O K  ocpen~nm 3 ~ n  3qpa~b1, R .CONMOCT~ mBapa onpene- 
mC? cp'enH,~ril PaCXOBOM PeCypCOB H a  npqH3BOncTBO. 
noroga B o n p e ~ e n e ~ ~ ~ ~  nyw~~e3enn~oro  ,mapa B o n n ~  n~ TOT me 

~ pa3H.ble ~ n b l  MOTCT 6blTb'bk?~b paulyd*. Hanpn~ep,: B ' 

-ne~ep6ypre 3 ' 1 - ~ a p ~ a  TkMnepaTypa s.03nyxa sa c m  c ~ H ~ H U M .  
T Ha6~1ldneHnfi ~one6anacb OT -20,1a B 1883 r. no +12,24" B 

r. n p n ~ e p ~ o  . ~ a ~ u e  x e  rione6arinn Ha6nloRa,p~o$ n B npyrne qHn 
. n o  TaKUM ~ , H n ~ b A ~ a J l b H b l ~  A ~ H H ~ I M  0 ndr0ne B K ~ K o ~ ~ - T o , ~ ' ~ o -  

BonbHo BBIIT~IR  ron ~enbsn  c o ~ a s u ~ s  n p e n c ~ a m e ~ u e o  K J I M M ~ T ~  

-ne~ep6ypra. X a p a ~ ~ e p n c ~ u ~ ~ ' : i i n H ~ a ~ a  - 3x1 c p e ~ ~ n e  sa mn.- 
IR nepuod xapaicrepncrU~u noi-onb~ - TeMnepaTypsl ~osnyxa, 

0 BnaFHOCTb, CKOPOCT~ BeTpa, CyMMa O C a K O B ,  ~ M C ~ O  ~ * O B  Con-. 
Hoiq cnn~nh  3a ' H e m a ,  Mecnil n secb -w n. T.n:. n p n s e n e ~  ede 
H n p n ~ e p  ocpen~e~urc, a r b  ponn B ynpawe~nu  e a x ~ e k & n ~ u u  

tPdtibr~n npoqecca~u, OT- K O T O ~ ~ I X  3 a ~ n c m  X U ~ . H L  ,ntoneii.:u3n~a 
aHoBnna, Y ~ . H ~ B O ~ M O ~ H O  n p e n c d a ~ b ,  KorRa npon30Ane~. pacnan 

pa pannoaKTnsHoro a ~ o ~ a ,  HanpnMep uso~ona  y p a ~ - 2 3 5 : A ~ o ~  
o k e ~  pacnac~bcn qepes ceKyHny nnurepes Tbrcnqy neT. HO B Macce 

MOB (~anpn~ep,Haxomqnxcn B c ~ e p x t ~ n x - p e a m p a  A3C) TO'IHO 

HO A3MepATd CPeRHIOiO CKOPOCTb paCnWa (06blqH0 A c ~ o ~ ~ ~ ~ H I T  
~ a s a ~ e n b  '((BpeMX mnypacnaAan -sperm, 3a KoTopae pacnanaercn 
nassHa am~os ) .  Beonn s e u ( e c ~ ~ a - 3 a ~ e n n m n n  06pa~ymmuxcn. npnj 

y p a ~ a  sacT.w.s, H ~ . H  y6npipan n x , , ; ~ o x ~ o  ynpaBnnTb 
peauqsn B ypaHoBblx c~ep*Hux, peiynu,po~a~b . 

a, BBOLLHT~ ee B 6e30nacnble H jKoHoMnYecKn 



I Emu C # ~ H I U ~  .S~JIUVUH~ o M u p e m  mqsmeenno obnopodHtie s ~ a -  
vexw n$try~ut~a, mo nsa nemiemcff m ~ w a c a o l i  rcy~~mep~lcmu~osS . 
fpWHUKa B daK#@& c?@&OWKOCZi8& T ~ K ,  M W H O  POB&p?4Tb 06 NUAepB- 
HWR YUnWiWtX8 WCTa pyCCK@X ASBplett p M G l e H U Q  15173 r. I'lQ p o C -  5 
T U ~ H I I H  Nmn 20-ne~were) mpkcra. TnnaqaaW xapam@~&wmii 6y- $7 
n e ~  c p a n r r  sanuquHa w o n  M W O ~  QT wpos ttepna-necrpofi RO- ; 
ponu m neppso m y  narrrrutNu apn mpwe rnp%@-wns 1L5 mwo- 
~ool b n n n w r  s ~ T W .  Ann am c m c m r w  w~~poa~slac y p w i n e ~  j 
wxona, ~aapnacep pa6oum r a m n n o c ~  b ~ o i i  m p m s ,  neitcn- 
o ~ p s  RO c m p m  (nSm~)qan nwewltWx nbrmLI), ~ H O  o n m e -  - 
n m  mnuqHMe aanvr pa~xoHoB &orcynsy npemcuros nuTanntr a k 
ux 6~lruncm. ' 7 

On&= WenpitBHVlbno ~ M T L  porn clpesnwr Benuem m s w  K 

I XaWWWCTUKe WnW~bIX 3~ltriCH~fi ~%~~WHBKOB & OmdOPO&HbIX n0 1 r 

- 
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&ywy HnqkQenun. 
. ,Cpen~sin S - ~ I B ~ ~ H H ~ ~  H W W O ~ M S O F O  B O X ( ~ ~ P I  m ,&uz~, ~peawmypo- ~;, 

,OK&-. ,*.wo~btx no % p ~  p a 3 m  $ 
npomma'  n m ~ m  -a xa ennn& , .:' .*I ~ a , ~ m % ~ 3 n B c r s e ~ w B  c n m ~ s l ,  ,M nwc w ~ w a n n b t e  mwtey~btib. 

. . .emu.?' .~ , , ' ,  , . .  . ,  , ,  

l d v  x ~ m p - b '  KaK UwcFpBHk?TBeH- s 
we mambl, C y w T B y m n e  w o n a ~ $ c m  ( w y -  
perrn% NlaHW h # J I  U T.U.~ TnKH AW(IU(W.WGW 1 

. . ! c W w b ~ ,  np wale m[qxwe~n (ran. n w m y m n e ,  cewtl. ~T.R.). .?  
I l p v  c n c ~ m i i  cp&su;&, me;rep~ ly io~ i l  rrepon;RpeMeny 
MOW cn-b cpeansr ~ W t m p a y p a  .,-xa B Ca~lrr-qemp6ypre sa $ , , 

,1996 r*, p a w  +5,1PG. %a q x q ~ t r w ,  B m n H a  &&mm n n-ue a 

B W K W  T E ~ t e m ' b l + 2 0 ,  +253 8 PWMHH~ MQPMbl, OWHb kf W H Y ,  $ 4 

c npyroii CTOPOH~I; CpenHnn TeMnepaTpa ~o3nyxa $a mnenb~b~ii  
WA He !4BJlXWCfl T U ~ U ~ ~ C K O ~  X ~ P ~ K T ~ P H C T Y ~ K O ~ ~  WlUMaTa C~HKT-ne~ep- 
6ypra, nomMy rm B prusble ronsl cpenHnn TeMnepaTypa rona snaqu- 

' ~ e n b ~ o  ~one6ne~cn,  ~ a n p u ~ e p  sa nocnen~ne 30 n e ~  OT +2,90° B 
1976 r. no +7,44O B 1989 r. Tunuqec~oG X ~ P ~ I C F ~ ~ W C T H K O ~  KJlUMma 6yna 
MHOWnmHnn cpenHffn rwosan ~ e ~ n e p a q p a  s a , n e e s ~ ~ u  neT, HanpuMep 
3a 1967-1996 rr. OHa c O C T ~ B U ~ ~  +S,lW. 

M T ~ K ,  TUnUqeCKan CpeAHflfl MOXm 0 6 0 6 ~ m b  CUCTeMHble CpenHNe 
: WX on~opon~oR COBOK~I1HOCTU;UnU GMCTeMHaI CPeAHffl MOXeT 0606- 

, ,  

q a ~ b  ~ u n n r e c ~ u e  cpen~ue  m n  enn~oii, xom n ~ e o n ~ o p o n ~ o i i ,  cuc~e-  
, M ~ I .  npu r n ~  naxe TnnurecKan cpenrmn He Benne~cn pas n Hascerna 
? n a ~ ~ o f i ,  H ~ H ~ M ~ H H O ~ ~  x ~ P ~ K T c P H C T H K O ~ ~ .  
. ' T ~ K ,  ~ ~ o r o n e ~ ~ n r r  cpen~nn ~ e ~ n e p a ~ y p a  B C~HKT-ne~ep6ypre B 

. nepeble n e c m n b n n  u m n m n e  c y q e c ~ ~ o s a ~ u n  ropona 6bma S H ~ ~ U -  
TenbHO HUXe; OHa BO3paCTaeT MemeHHO, HO C YCKOpeHHeM 3a nOCne- 
nHce m n m n e  BcnencTsue KaK pocTa caMom ropoaa n 3~eproncrrpe6~ 

i 
' 

neHun B HOM,  TO noBblwam TeMnepaTypy ~osnyxa, TaK n ~aqa~luerocn 
H yc~opnrowerock o6we1G noTensleHun Ha 3 e ~ n e .  no3TOMy i(~unnq- 

I 
HOCTb)) nm6oii C P ~ A H ~ ~ !  BenUVHHbl - IlOHflTUe UTHOCnTenbHOe, OrpaHU- 
WHHOe KaK B npOCTpaHCTBe, TaK U BO BpeMeiiH. 

. . 
i . '  

5.2. C P E J ~ J ~  A P ~ ~ M E T ~ E C I C ~  B E J ~ W H A  
. , .  

I7qnnmue epedisefi aputf~~ernuuec~ori 

Bunb~ CpenHnx BenuqnH pa3n,nq0K)TCfl npewe,  Bcero TeM, Kame 
CBOUCTBO, ~ a ~ o f i  napaMmp ucxon~oR ~apbupyroqel Maccb1 . n ~ a n ~ r i ~ y -  
aJlbHblX 3Hared~fi npU3HaKa AOnXeH 6hlTb COXpaHeH. HeU3MeHHblM. 

Cpeb~eii apu~emuvec~o i i  ee~~urunou ~ u 3 ~ ~ u e m c n  muKoe cpddsee 
3na8renue npmuKa, npu e~vuwre~uu  xomopozo o6quii o t iae~  npus~a- 
Ka 6 COEOKynHOCmU COXpUHIlemCR He2UMeHHblM. 

ki~aqe MOXHO c ~ a 3 a ~ b ,  rm cpenHnn a p ~ @ ~ e ~ u r e c ~ a n  BenusuHa - 
cpenHee cnaraeuoe. npu ee B'blrncneHuu 06unR 0 6 b e ~  npH3HaKa 

, MbICneHHO PaCnpeLIeJlHeTCX IlOpOBHy M ~ X W  BCeMH eAHHHUaMU COBO- 

I KynHocTu. Hanpu~ep, cpenHan aapa6man nnaTa anw cpen~uii  oxo on 
; . ~ ~ ~ O T H U K O B  npennpunTnn -  TO TaKan c y m a  neHer, Kcrropan npuxonti- 
;; nacb 6b1 ~a ' ~ X R O F O  P ~ ~ O T H U K ~ ,  e c n ~  ~ e c b  @OHA OI I J IW~I  ~pyna  
, (wnu sce AOXO~LI, HanpasneHHbre Ha nuwoe r1~~pe6ne~cle): 6bm pac- 
i npeAeIIeH MeWy ~ ~ ~ O T H H K ~ M U  IlOpOBHy. 
i Mcxonn U 3  OnpeneneHnn, cpop~yna cpen~eli a p u ~ ~ m n r e c ~ o i i  Benu- 
j,' 'YnHb1 HMem Bnn: 
L 
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-J~~u~xG srwuauaduo OWH EXBHCU~U EHHShPHE '9~39 a1400WBL n 
'auu&ii: yaHUauaou s yoedau a 00lreada.L~~ x~~r~qdnro  LOU^ .BW 
-M~W yRHahBH6 ~UeadarH~ou UL~OHU~~O~O~ hs~uu? UI~HH~U~U~~U~E 
wo~dawo~a8d 0 m&aroun4 611 ntUOX3M .ax 'eoueadarwn ixnrg IqHwu 

.[.s ~B.L 'dawsdu~~ 'Wen 
'heoduuuLd~ nun lrn~auaUadu3~d Uld 50903 ~amire~~3Uadu aheh lruh 

wlq~qlread q.Iq9 EHBElr90 BHO OLh %~EW~LI~S OH tjO~U3d3 WL~OH~IX~ -EW~O@HR I(BHuOX3n 'Bxsuaa q130~~/010a03 ~~BW~E~&(ER MU33 'BXBHEH~U 

M ~OH~~ML~X~C OH WOL€ 8 XHHU~& BU0~~"lrliU cccxlo~sua~sU&oUadu)) 'lrqHaheH6 ~I~H~UE~~H~~~HU ISHL390EM MU3139 '~oxun~ndu (XZQHWJ%~O) 

OJahnH .(WEHGN~U ~I~HU~U~MU) KUHahEHC anuah OYqUOL nr~we~ndu mnhnodau IqHHhMUQ0 ausuad:, lrO.LOIlrU3MhlqS (1's) auLwdo@ OU 

L~OW BXBHEN~U lrMHahVHt a14Hq111?&~allUH~ mom ULMa 'woi~uh W14H . , . , 
~UL~OHU~O~O~ ~L~OHH~U~MII - u 

:EHMhHUaa uunuad~ - _Y aUJ 

mw ctaaa,) XU :nuod &ornqlmg mi ' 

-B~JH aH p~Uad0 arah3ed ndu 'HXU~~U~UO~ WEhLEW NI¶H~HLEL~U~&~~ :, 
WMWlrt ~3~111?ao~&d MH 149 MEW 'UahlrW Xl'UMgBE 6 MUM L WBW 'lMHahBHG ", 
atiXBJ B LehlW E 'Z 'I :~h1Bhq30111?h~d139 aodamn 'UahUw XI~~~BE ou '.: 
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rTO M $nr%k&iq'$ ~ ! & B ~ I O , + ~ O K ~  "0 rpad,e 3 Ta6n 5.2. H & O M ~ U M ,  .-e. ,,(j"&MHCjc;j noka3a*+j A 

, a , J m ,  
 TO cyMMa, : m r  rio rpa@e v ~ o c n -  

' . ~eJibHblx i ra~a3hhieu nne'cpeA~Nx' rpynndebi<+nnvne :- c ~ ~ A H * .  
riucnnrena npo6n -  TO o64ar ' c y ~ ~ a  renose~o-ne~, n p o x m ~ ~ x  pa6o- 
~ W M H  ripennPnrrnr;,, pa3genne eq ,  Ha qncpo, ~ ~ ~ O T H U K O B ,  nonyqaeM 
BOSPaClB IDnax,.TaK 'IT0 nOrL4Ka ho~&aTefl~ ,dpg$~efi BenHWiHbl CO- 

- ~ -  , . ~  -.-.! , . , , 

co&@.nacb c y ~ a e n u ~ r m . ~ . o 6 a e ~ ~ o z o t n p m ~ a ~ a ,  xomopb~ii zannem:, 
, , , CR ;~l&umeneM..npu: nacm&eHuu ;:oepedqe~ozo ~om~ocumenev02~i no-; 

, . . ,~uza*. 'Panpn~e~, . r ipn nbryuyeqnu.cp.en,~ejr ~envrnw61 ypb?Otta@H@- 
CTM ~ , ~ K ~ ~ - . ~ u ~ o  r c e q ~ K . O x 0 3 ~ f i G T ~ ~ ~ 0 ~  .Kynb~pbl (h W M Y ~ ~  (5 ?2)) 
H&,h6~~niryo,,,. r b e p ~ ,  P 6 ~ i f i  q 6 % e ~ ~ . m o n o r o  ~ 6 o p a  WOfi .k~Jlb~ipbi 

' O ~ T ~ ~ C , ~ ; ~ , ~ ? ~ , & ~ H ~ I M  npW 3aMeHe U ~ M B ~ ~ b H b l X  B ~ J I U Y H H  ywmfi-' 
H Q , ~ T M , c P ~ & ~ $  B ~ M Y M ~ ~ O ~ ,  + e a ~ s a : ~ e m r n ~ p e a n b ~ y ~ )  oknu~ruriy ohm- 
~ o ~ o , , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ a . . x a ~ e q c x  6moii pac:lema cpcdrreti. q~06bl Bbl- 

. - ~ O I ~ H H T ~  y ~ q a q ~ o q  ,'filtLq, . I.,?, ,,:,.?$ y + o ~ u e ? , , ~  , + ? e q ~ ~ e , e c o ~  .npu, p ~ g w  cpen~efi 
, senu"ynby .. . , o-rpcqvrenbg~~o fiai+genn H ~ O ~ ~ O A U M O  r i p u ~ i ~ b  3~a~erinm 
~y n p n s ~ a ~ a ,  ,KOTO~?L$ +~,n,#e~C,n 3 ~ a ~ e y a ~ e n e ~  npn. onpeneneHwn 
. O T H O C U ' ~ ~ ~ ~ H Q ~ O  IIOK.&~~T&N$~ Ta&;,ppn, B & I , ~ W Q ~ ~ H U U  C P ~ A H ~ @  yp0h.fi- 
HOCTU ~ O , . ~ O B O K ~ ~ H ~ C T H  ~Q3fl f i f lTB~ B ~ C ~ M N  R ~ J l k H b l  CnmTa  p"Mepb1 

' nnOUZl4ti A ~ H H O ~ ~  KYJIb~Pbl. , ' , ,  , .. . 

P a i i ~ a r ~ n ~  npnMep pacqeTa cpenHe~(po~w npenMeTos qapo&om ' 
' narpe6iikum B 6 6 q e ~  ~ 'b lnyc~e  npO~blI$ne~~C?k ,n~pon)rKuHq.no .c?$,'?- 

K ~ ~ H O C ? ~  npennpnrruij .(~,?6ri;.. 5.3). B .?TOM., cqywe , ~ G O M  g o n w e ~  
r s n m c s  o6qsfi ohehh. ~ c e ~ 3  nponylcunu .npennptia~ni~, . I  ,,, . ,., ' :  , : 

Torna cpentiv norm n p e n M F  ~apo~~om,ncurpe6n:~mn 6 ,v$$nylc- 
' hu rqblpex npeqnpnn~u.B pae~a::% = (61 5,s: 2047,) . 100% = ?$OTA. ., 
Cpen~rn norm 6 n m e  .. ~ .. K . .  i o n n ~ ,  . y  ex n p e ~ n p n r ~ n f i , ' ~ o ~ o p b ~ ~  ~ . .  . . ,  HLk",., 

, , 



S H ~ H U ~  HeKOTOPblX MaTeMBTHWCKHX C B O ~ ~ C T B  cpellliefi ~ P H ~ M *  

~ e ~ e c m i i  none3~o KaK npn ee ucnonmosaHuu, TaK n npu ee pacvm. 

n p w ~e q a n N e. Ann s s s e w e ~ ~ o R  cpennel cyMMa B3semeHHblx OT- 
M G H ~ H H ~ ~  DBBHa HYnm. H o n ~ o 6 y l ~ e  nOKa3aTb 3TO 

, 
a O K a 3 a T e n  bCTB 'O: ,* '  

, . 

X X x, +x,+...+x,, , . .AcxiX,.:C) L+l+. ..+& 
i=1 - C  C ' C - C - XI +X2 +.." x,, - - - 

n n , n , , '  n 

 TO CBORCTBO none3~0 ncnonb30~a~b npn pacsm cpen~eii senurn- 
Hbl 113 MHOrO3HaqHblX U C J I ~ ~ O B ~ ~ ~ U P Y ~ O ~ U X  % H ~ ~ ~ H H I  npU3HaKa, Ha- 
npmep poma rpynnbl nnq: x, = 179 CM; x, = 183 CM; x, = 171 CM; 

x, ' 180 CM; x, = 169 CM. ,l@n sbrrncnennn cpenHero pocTa n3 ~amqom 
3HaqeHHX Bbl'lUTaeM 170 CM Pi HaXOAUM CpenHloKl U 3  OCTaTKOB: 
( 9 + 1 3 + 1 + 1 0 -  I ) :  5 = 6 , 4 . C p e ~ ~ u R p o c ~ = 6 , 4 +  170= 176 ,4c~ .  

4. Ecnn BeCa cpen~efi B ~ B ~ I U ~ H H O ~  Y M H O X m b  nnti pa3AenUTb Ha 
nOCTOXHHOe 'lRCJl0, CpeAHUfl BenNqMHa He M3MeHUTCII. 

A o K ~ ~ ~ T ~ ~ ~ c T B o : -  

. , 

,, .~cnons3yn m, ceoi ic~~o,  npu pacve~ax cnenye~ co~pallra~b seca ~a 
UX o ~ I ~ ~ ~ ' c o M H o X N T ~ ~ ~  nu60 BblpaXaTb MHOM3HaqHble 9ncna BeCOB 

B 6onee ' K P Y ~ H ~ I X  ennHnw u 3 ~ e p e ~ n n .  
B ~a6n .  5.4 npUBeneH JlpNMeP KOMnneKCHOrO HCnOJlb30BaHnn C B O ~ C T B  

cpensel apn@~e~uvecKofi nnn 06nerseaun paC.leTOB. 
T a 6 n n u a  5.4 

, . 
Pacqe~ cpenueti n p o & y l r r n d ~ b e ~ ~  icopoe H a  @ e p ~ e  

, . l-pynnb~ mpos qucno , Cepenu~a x',-4000. .x,,i-4000 , , ,  

no ~awm sa mpoaf; , ~n~epeana, 
ron, Kr Xi '  

' 

KT X; ' , , 100. 100 
. f ,  
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' riwa~a w~pefinefi.:ajrn@~qwYec~o2i wenbut, seM.:w n.&oro n p y ~ ~  
- ,  , , , , 

. . 
gncna; , .  , , . , . . , 

. , 
, . : , , ~ ~ o ; K $ , ~ ~ T ~ ~ ~ ~ G T J B o ,  i ;;:,.. , ! .  , ' *  : , , . I '  . , .  , 

, ~ o c n a a n ~  ~ y ~ w y .  ~ ~ a ~ p a ~ 0 k ~ p m e w n i t  ,. . rnype~ewwoii ~. a:: 1. 

' ' , , , , , ! . ' , , ,  , , , . , , ,.! -. , .:,:,,t, : , < ? , , A  " 
. , , ,  : , ,  , ,  , ,,' 

. . , .  . 
(, , ' ' 1,' , , )  , ,,.. ! .  , * I ,  , ,  , 

3"'. , . ,  :. ' . ,  ,.. ,, " '  , , <  ."" 

, . : 1 :  ;/,, , . , ' ' : , ,  ' . , . ,  ; ,  ,,,: , . ,  , '  I - .; .. .:,:1; , : , ' ! ' ' 
,,. . .-., , 

, . , , , , . , ' , , j , , . ,  ( , ' , , , , ,  . , . ' : .  , , , ,  : : ,  . , ; ! ; ( , , :  , ,  

. . qv@sr : " G F i j ~ m ~ e ,  ~ ~ g ( Y t i K u ~ ~ ; . ~ ~ . y j i c ~ ~ , ~ . ~ e  n p o u 3 ~ o ~  , , . , , j , : -  : ; I '  
npap,aBHIITb,,:dynwl. ..:. ; :.:,. " .. ":; , r  : , .  < # , ,  ,, I : . 6 " ' .  

. . , > , ; ' .  . . i 8 . i  1 
. . ,,~ ' ' . , . . .  ' , ' . - df:-2C(x;,,-&+1).= -. 0. 8 ,  , , . .  

. .  , . ,. da , + I  , . . , , .  , . . 

T ~ K R M  o6pa30~, 3KCTPeMp CYMMM KBanPBTOB O T K ~ O H ~ H H ~ ~  aOCTCI- 
raexn nun a = F. T ~ K  K ~ K  nornrec~n ncHo, wo MaKcnMma @YHKUUII 

Hanpuhlep, cpenHtolo sennrnny yp0~aii~oCTn Kapro@enn B rpynne 
xolni lc~~.  Ecnw 3 ~ a  cpenHnn npn peluewnn I I O C T ~ W ~ H H O ~  sanarn sxo- 
Awl. R cnc.reMy nolciwa~eneit nnoqaan nocanltn, sanosoru c6opa. ce6e- 
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OCHOBHO~ IlptlMeHeHMe lXOMeTpM4eCKan CpenHSR HaXOnWT flpM On- 
peneneHun cpenHux d ~ n o e  pocTa, o seM cKa3aHo B maBe 9. nyCTb, 
HanpnMep, B pe3ynb~a~e u ~ + n n q u ~  3a nepeb18 mn qeHa Tosapa BO~POC- 
na B 2 piwa K npenblnyqeMy rony, a 3a ~ ~ o p o f i  ron ewe B 3 pasa K 

YPOBHK) npenblnywro rona. XCHO, YTO 3a m a  rona qeHa Bblpocna B 6 
pas. K~KOB cpen~nfi TeMn pOCTa UeHbl3a Wl? ApH@Me~llrecKtUI Cpen- 

2+3 
~ n n  3decb ~ e n p n r o n ~ a ,  u60 ecnn sa ran q e ~ b ~  ~o3pocnu 6b1 B 7= 2,s - 
pass, TO 3a m a  rona UeHa Bo3pocna 6b1 B 2,5x2,5 = 6, 25 pasa, a He B 

6 Pa .  re0Me~pMYe~~afl CPeRHIISI LXaeT f l p a ~ b ~ b l f i  OTBeT: & = 2,45 piwa. 
r eo~mpuqec~an  cpejmas BennruHa nam ~au6onee npaembnbrii no 

coAepmHnm pe3ynb~a~ ocpenHeHun, ffinn 3ana~a COCTUUT B Haxoxqe- 
HMU TaKOrO 3HaqeHRX flpU3HaI(a, KOTOpblfi KaqeCTBeHHO 6b1n 6b1 paBHO 
YnarleH KaK OT MaKCMManbHOrO, TaK M OT MUHHMaJlbHOrO 3HaYeHUn 
npii3HaKa. Hanpn~ep, eCnU M ~ K C H M & J I ~ H ~ I ~ ~  pa3Mep BblHrpblIIIa B rime- 

pee cocTaanner MnqnHoH py6ne8, a M W H U M ~ J I ~ H ~ I ~ ~  - CTO py6nel, TO 

KaJCylo BqINqMHY BblNrpbtUla MOXHO C'lATaTb Cp~nHefi M e w  MUnnW- 
OHOM R C O T H ~ ~ ~ ?  A p n + ~ e ~ n . l e c ~ %  CpenHXR XBHO HeflpUrO2JHa, OHa 
COCTaB,l%T 500 050 py6., a 3TO, KaK I( MHnnHOH, ~pyn~blf i ,  HHKaK He 
cpenHHfi Bb111rPblUI; OH KaqeCTBeHHO OnHOPOAeH C MaKGUMaJlbHbIM W 

pe3KO OTnareH OT MnHMMWbHOM. He W O T  BepHor0 OTBma HM K B W -  

paTnsecKax cpeniiqa (707 107 py6.), qp ~ y 6 u r e c ~ a n  (793 699 py6.), nu 
paccMaTpnBaeMan nanee rapMoHnqecKm cpenHnn (199,98 py6.), cnnm- 
KOM 6nn3Kax K MMHUMaJlbHOMY 3HaYeHMlo. T O ~ ~ K O  reOMeTpnVeCKan 
CpenHXU A%T BepHb18 C TO'IKM 3peHHZl 3KOHOMkKM U nOrUKM OT- 

' BeT: = 10 000 py6. A e c m  TblCnq - He MUnnUOH, n He 
COTHII! h, ~ ~ ~ c T B U T ~ ~ ~ H O ,  H e m  CpWHee M e w  HMMA. 

, , 

Hnn 50 K M  B rac HesepHa,~a~ K ~ K  npneo&~ 

JTonnmue c ~ e n n p r i  cpec)nqri. 
4opnulmu ,cpdn& senrc&'. 
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larcn nPUHllMnMWbH0 OT MeTOLtOB M3MepeHMn ~apuaqun  ( CM. h. 9). 
~ P M Y H H O ~  Bapuauun nmnmcn pa3Hble ycnoswn CyqefXBoBaHMn 

: PaHblX enunnU ~ o B o K ~ ~ o C T U .  Aaxe O~Honfiqoeble 6nn3~eqbl B npo- 
', qecce CBoero PBBMTMB npUo6pe~am~ pa3nnwn B pocTe, sece, He IIJBO- 

Pn YXe 0 TaKUX npM3HaKaX, KaK CneqUanbHocrb, 06paoeaHne, saps 
~ O T H ~  nnara (AOXOR), .rucno AeTefi-n T.D. E q e  6onbme npRqnH Bnwn 

z wr Ha Pa3nuqun npOMbllIineHHblX npqLtnpun~nfi, ~ara3uHos n T. n., 
Bapnailnn npucyura BceM 6e3 ucomqetina neneHunM npipoAbl 1. 

0 6 ~ e c ~ s a ,  KPoMe ~ ~ K O H O L ~ ~ T W ~ H O  3a~peIlneHHblx HOPM~TUBH~IX 3 ~ a q e -  
Hnfi ~LtenbHdlx COUManbHblX npU3HaKOB: H e  BapbupyeT n p n 3 ~ a ~  (wuc- 

npaeneHnn mnxo3an - Bce OHM MMemT no OLtHOMY 

e ~apsnpymwie npn3na~n ne npencTaenrm HHTepe- , . 

KM; npei)Mem~m u3yqenwr cmamucnzurtu nsnnwcn 60- 

PeHHn BapMaunn, nu60 ~ e r o n b ~ .  a 6 c ~ p a r u p o ~ a ~ n n  ar Hee. 
Ba~ual(nn, HeCOMHeHHO, H ~ O ~ X O ~ M M O ~  ycnosne CyqecTBoBaHRn 

CcoBblx nmeeuii. Hanpn~ep ,  sapwaqun EHOMOB ( Ha6opr 
reHoB ) POL(MTenbCKMX OPTklHU3MOB P ~ C T ~ H U ~  U XUBOTHblX 06ecneqn~a. 
'3' ~ ~ ~ ~ ~ c ~ o c o ~ H o ~ T ~  ~ o ~ M c T B ~ . ~ ~ ~ ~ K ~ ~ o ~ c T B ~ H H ~ I ~  6paq T.e. mnlu. 
KOM Manan BapuaquR PeHOMOB p0,4n'!'enefi, Beam K HeIlOJlHOqeHHOM) 
nommCTBy. n e p e ~ p e c ~ ~ o e  ohblneHue g n  MHOrUX p a ~ ~ e ~ ~ ~ f i  - 06R3a- 
Tenwoe YcnOBne nnono~ome~un .  r ~ 6 p n ~ ~ 3 a q n n ,  T.e. nonyqe~ne no- 

mf.0 rn~0s.m BCe j a u l ~  rK%LmmT TQMcTBa OT H ~ P O ~ C T B ~ H H ~ I X ,  CO 3Ha'lll'renbHofi ~apuaqnefi c s o f i c ~ ~  cop- 
h b I R  n p e ~ k  a m w & i s . ' + n ~ 1 1 ( -  ~ N ~ ~ C T B ~ H H ~ I X  p a c ~ e ~ h f i  u nopofi X ~ B ~ H ~ I X  - ~ w ~ b l f i  

n P u e ~  ' ~ o s b ~ u r e ~ n n  y p o m f i ~ o c ~ u  H npO~~MBHdCTu cKOTII. 
Xe BPeMn n3BeCTH0, 'k HC5Jlb311 OOnYqUTb Ii(mlMCTB0 OT opra~113. 

Co CJiULUKOM p&HblMn C B O ~ ~ C T B ~ M H  - Pa3HblX BnflO& P O ~ O B  H ce. 
~ ~ C T B ,  ~ a n p n ~ e p ' m  KomKn u d a m .  .qpe3MepH& sapuaqun EH-noB 

, . , , .  , n v m  pa3BuTnm. M B nPOMbllWleHHOM IlPOH3BOACTBe, O C O ~ ~ H H C  

cOBoM, BaPuWn Pa3MepoB, CBoiiCTB Lt~~aIIefi, n3 ~ o ~ o p b l x  c06npae~cn 
O h  a m M m u n %  TeneBH3Op, nonxi~a 6b1'rb BBeneHa B x e m u e  paMKu 

, T. e. ~ P ~ H ~ ~ P M M O  MaJlblX Benn'lUH, W d b l  ~ 6 o p ~  6bma 
He CTw4anO KaqeCTBO C O ~ ~ ~ H H O C O  arperm.  

TaK, B XRJHH O ~ U ~ C T B ~ ,  K ~ K  u B npupoae, q o f i  ~ a c c o m f i  co- 
MaccoBoMY npolleccy npncywa HeKoTopan cneqnQnqecmn 
nn ee sneMeHmB, npu ~aropoR n a ~ ~ b l f i  ~ ~ O U C C C  n p m m -  

onTnManbno. 
~ ~ 0 6 b 1  PYKOBOAUTeJlb npehnpcln~~fl, MeHemKep, HayqHblii p a 6 ~ H n ~  

ornu ynpamrrrb ~apnauue l  u u y s a ~ b  ee, CTBTWCTUKO~~ pBpa6~aHbf  
eUUaJlbHble MeTWbl UCWeAOBaHNn Bapuaqnu;cucTeMa no~a3a~enefi, c 
M O U I ~ ~  m p o f i  mpuauun miepne~cn,  x a p a m p n ~ y m n  ee C~oficT~a. 

. -92. 93 \ 



. , " .  , .?.J 
p n n  ,+ncne~~ocra  earnu& CQ w &wwoO senn*a, pan-. ~7 

: X ~ ~ U ~ ? O B B H H ~ I ~ ~  p a  c ~ w p u r c q  ~. ~pq&~~~ ,  , $ ~ ~ ~ ~ e i ~ o e ~ w e ,  m o l:. 
n e M o w m  3BM, jartrucam mqmx,~ne #pew. B ~g$Uk ia;Eyraa#, ypw- -j:; 
~P,UQHHH~ p n ~ ~  c t p o m  , q rx$doul~~ rpynnqpo&lol ,qyvm, , cosopn-;:: , 

W$TU no' 3waueykuras my . ripuawKa. , +; 
, , , ,  . 

mu n p u ~ ~ i b W o e  s m x ~  i ~ q e ~ @ ,  q R ~ c f i : t  

a w ~ ( p e ~ r i ~ R  & a  WE pan. l l p ~ ~ e p o ~  Tamro pnna i w m  & 
pq%*e~,~ HMX M i l ~ r e i i  no Gncny +MX M ~ T ?  ,(&~~, r ,  
5,l) .  gww&~la$B e m m m i i  @-- m ~dnnw, cam&@ m131 i 
neylr'6Tpm . , . ws P&: q ~ p e n l i l x  snwe~n8, ~apbupymweuero npww#$t:r ,.., 

1 x, M rlrcna e n u H u u  c o s o K y n H o c T u  .c n a H H b r M  s ~ a q e ~ n e ~  npns~amz - 
: qaCTC?T (f - Ha'laJlbHIUI ~ Y K B B  iUlrJl. CnOBa frequency). ' 

, 

Onpedme~ue uucnn zpynn 

B nUCKpeTHOM sapuauno~~oM pnny onpenennmcn quc- 
e c T B y m q u x  3~aqe~nf i  epbnpymqem n p n 3 ~ a ~ a .  Ecnu 

nPMHHMaTb XUTII N A U C K ~ e T H b l e  3HaqeHHII, HO HX q H C n 0  
, . o . i e ~ b  B e n n K o  ( H a n p n M e p ,  noronoeae c m a  H a  l n ~ s a p n  maa B P ~ H ~ I X  

M U X  MOH(e7 C O C T ~ B ~ ~ T ~  OT H W X  A0 neCnTKOB TblCII'I 

MTCX ~ I i T e p B & l b H b l f i  B a p U a U F i ~ ~ ~ b l f i  pnn. k f t i ~ e p ~ & l b -  

fi pnn CTPOMTCX M PJIU U3YqeHUII flpU3HaKoB, KOToPble 

m 6 b l e ,  KaK QeJlhle, TaK M A P O ~ H ~ I ~ ,  3HBqeHHII B o6na- 
T B O B a H n n .  T a K o B b l ,  ~ ' a n p k i ~ e ~ ,  p e ~ ~ a 6 e n b H o c T b  

KUnFf, C ~ ~ ~ C T O H M O G T ~  'eAUHHL(b1 IIpOAyKUHU, AOXOn 

a I xmns  ropona, nonn nuu c BMCLUHM 0 6 p a 3 0 ~ a ~ u e ~ .  cpenu H a c e n e  

fi M ~oo6ule BCe BTOPUqHble nPH3HBKU, 3 H a q e H I i S  

blX PaCC'iWTblBaWJTCII n * ~  A e n e H H n  BenHlrMHbl OAHOn) n e p B U v H 0 -  

U3HaKa H a  BeJltiVHHy ApyIOro (CM. hl. 3). 
uaquo~nblii pxd n p e n c T a m n e T  c06ofi ~ a 6 n k ,  

( ~ J l k i  CTPOK) - WHTePB&lQB)lTpe(3HaKa, 'BapM- 

, Pi ~ u c J I ~  e n U H U U  COBOKynHOCTU, I i O n ~ a l o -  

MX B n a ~ ~ b l f i  MHTepB.aJl (v~CTOT), WTU ~ 0 J I e f i  3TOrO quma OT o6qeir 

f l l l  ( U H T ~ ~ B ~ ~ O B  flpH3HaICa) H,yCTaHO- 

o c ~ o n b ~ y  npn a~ann3e B a p n a u u o w H o r o  pma 
HMO, ' (~06~1  B e n n -  

fi. O n T n M a J l b H ~ e  YHCnO rpynn B ~ I ~ U -  

MepMKaHCKUM CT~THC- 
' 8 ,  

. , 

- qvlCJI0 ~ y n l l ;  n - VHCJleHHOCTb WBOlcynHOCW. 



3 ~ a . i e ~ u e  ypo 

: r; 1 + 3,32 1g . 143 = 8,16 

In qenoe, CneAOBaTeJIbHO, pe~0MeHAyeT 

,..a """.,.,a 
A ~ R H ~  HHTepeana: 

... ~ 

HOCTM 

T a B n u u a  5.6 . , 

IaYUTeJIbHO ny 
lHrMHbl UHTePB 



eana 15,l-20, KoTopan, c ~ p o r o  roeopn, yme 6yp.e~ pama He 173, a 
17.55: cooTeeTcTsenHo npn s a ~ e ~ e  oKpyrneHHoro nmepeana 40-60 
~;40,1-60 BMeCTO OKPY&~HOrO .~~arkHnn ero cepenuHbl 50 nony- 
'IUM 50.5. ~ O ~ T O M Y  flPenn0rTNTenbHee OeTaBHTb MHTePBanbl C no- 

Tepaana, BKnmramTcn B TOT nHTepean, rge mo m w o e  s ~ a ' i e ~ n e  
BnepBble yKa3blBaeTCX. T ~ K ,  X O ~ ~ ~ ~ C T B O ,  nMeloI4ee y p o ~ a f i ~ o ~ ~ b ,  
paenym 15 d ra ,  BKnmqaeTcn B rrepeym rpynny, snaqenue 20 d r a  - 
BO ~ m p y m  n T. n. 

C y q e c ~ s e ~ ~ y m  n o ~ o u b  B anann3e BapnaqnoHHoro pnna n em 
CBO~~CTB OKa3blBaW rpa@~qecKoe ~306paKeHne. MHTepBaJlb~blR pXn 
n306pmae~cn cmn6n~osoii &HaI 'pa~~~fi ,  B KOTOPO~~ OCHOBaHnIl CTOn- 
~UKOB,  pacnonomeHnble Ha ocu ,a6cqncc, - 3w nnTepeanbr 3~avennii 
sapbnpymueru n p m ~ a ~ a ,  a sblcmt c ~ o n 6 n ~ o s  - sacmrbr, COOTB~T- 

cTBvmune ~acmra6y no ocw opnnnaT. r p a i $ ~ ~ e c ~ o e  n306pame~ne 

- .  
Ecnn RMeWCX nnC~peTHblfi ~apUar(~0HHblfi pnn nnh PiCflOJlb3ylOTCn 

cepenniibl nHTepsanos, m rpa@~qecKoe w36pazce~ne Tamm eapnaqn- 
OHHOCO d ~ n a  Ha3blMeTCn nr3,ZUZOHOM (UT rpeq. CnOBa - M H O ~ ~ ~ O ~ ~ H ~ K ) .  



llpn u w e i i n n  Bapnaqnn n p u u e e m c n  Tame xapaKTepucTwKu sa- 
pnaqnoHHom p n ~ a ,  m p b l e  OnncblBam KOnnvecTseHHo e m  c ~ p y v -  
py, crpoesne. Ta~osa ,  nanpnMep, d u a r t a  - senuquHa BapbUpyhoqem 
n p w ~ a ~ a ,  nennqan cosoKynnocTb Ha nae pasnble racTn - co snaqe~u-  
I M H  npH3HaU MeHbUle MeP.HaHb1 ki  CO 3Ha'leHAIIMn npU3PaKa 6onbme 
MennaHbl (~peTISr0 6aHKa C13 nlTW B ~a6fl .  5.5, T.e. 196 MnpA py6.). 

, , 

snnHo np,nnqunndnbyoe pwnnque M e w  

MbnecnT m p o e  ar naq@a pnna &awewe Y P 0 ~ a f i H 0 ~ ~ ~ .  Ka% snnno 
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XBJlfl€TCfl VMCnO 2.  06blreo BCTpeVatoTCfl PXAbl C OAHMM M O A ~ b H b l M  
3HaqeHMeM npu3HaKa. Ecne nBa HnM HeCKOnbKO PaBHblX. (H nBme He- 

p a 3 n n q n b r x ,  HO 60nbW%t, qeM C O C ~ A H H ~ )  s ~ a q e ~ n f i  npn3ntuta 
B BaPNaUHOHHOM PflAY, OH CqUTaeTCIi COOTBeTCTBeHHO 611~0- 
( c c ~ e p 6 n m n o o 6 p a 3 ~ b i ~ ) ) )  nu60 MyJlbTHMOnaJTbHblM. %O mBO- 

pm 0 HeOAHOpOJlHOC73i COBOKynHOCTU, B03MOXH0,  n p e n c ~ a B n f l t 0 q e f i  
, -  co608 arperaT HeCKWbKMX C O B O K ~ ~ H O C T ~ ~  C pa3HblMB MOnaMH. 

I T ~ K  M B TOnne ' Q ' p M d ,  flpHeXaBlu$iX M 3  pa3HblX CTpaH, B M e W  ~ n ~ ~ f i ,  
n p e o 6 n a ~ a m u e A  cpenn MemHblx m u ~ e n e f i  M W H O ~  onem4t.I MWHO BCTpe- 

{ TRTb CMeCb pa3HblX ((MOBP, ~ ~ P U H ~ ~ T ~ I X  Y Pa3HblX H ~ ~ O ~ O B  Mnpa. 
B ~ ~ T e p ~ a l l b H o M  BaPWaQMOHHOM PIIW, TeM 6onee npM H e f l p e p b l ~ H o f i  

n n p n s ~ a ~ a ,  cTporo r o ~ o p k ,  K W O e  sHareHne n p n 3 ~ a ~ a  BcTpe- 
VaeTCfl TOnbKO OAHH pa3. M O A ~ ~ H L I M  HHTepBmOM SIBJJXWCn MHTepBm 

W e 8  q a ~ T O T 0 f i .  B H ~ ~ P U  3TOm MHTepBana H a X O n m  YCnOBHOe 
n p n z ~ a ~ a ,  e6nesn m p o r o  nnoTHocTb pacnpeneneHnn, ze. 

MHUU COBOKYilHOCTH, IlPWXOLIITWeeCfl H a  e n R H U W  n3MepeHHn 
qero n p m ~ a ~ a ,  AocTnram MaKcnMyMa. 3m yenoBHoe 3~aqe- 
awcr rnwev~oii ~odol j .  Jlornq~o n p e f i n o n o m n ~ b ,  VTO T a K a n  

T o r e w a n  Mona pacnonaraeTcn G n u m e  K TOG n3 r p a ~ e q  w ~ ~ e p e m a , ' s a  
~ o ~ o p o f i  WCTOTa B C O C ~ A H ~ M  HHTepBBne 6onbme qaCTOTb1 B HHTepBye 
3a n p y V J f i  r p a ~ t i l l e f i  MOnallbHOrO MHTepBma. &clona MMeeM 0 6 b l q ~ 0  

..npnMeHreMym 4 o p ~ y n y  (5.15): 

fM, - fM,-, M o = x , +  . i, 
( f~, ,  - f~i-I f + (f~,, -yMW+l ) @. 1%) 

, , 

X, - HUZHIIfl TpaHRUa MOnanbHOm UHTepBWa; 
f,, - racToTa B M O ~ ~ ~ ~ H O M  nHTepeane ;  

I . f,,,, - sacToTa B npemlnyqe~ nmpeane; 
fMe! - racToTa B c n e n y m q e M  n.mepeane 3a ~ o n a n b ~ b l ~ ;  

! . I - sennrnna u n T e p e a n a .  
, , , ,  , , . .. , 

HblM ~a6n.. 5.6 PaCCqMTaeM MOny: 

(41-20) Mo=25+ . 5  = 27,9 dra. 
(41-20)+(41-26) 

~ BblqiicneH~e MOnbl B MHTePBaJlbHOM PXW BeCbMa YCnOBHO., npn6- 
mess0 Mo M O ~  6 b l ~ b  OnpeneneHa r p a @ n q e c ~ e  (CM. pnc. 5.1). 

K n3yqe~nm CTPYKTYP~I BapnaunoHHoro prna c p e n H n r  apu4~mn-  
BennqnHa' Toxe nMeeT mHolueHue, XOTX ocHosHoe s ~ a r e ~ n e  
606uamuero noKa3aTenn ~pyroe .  B pnny pacnpeneneunr xo-. 
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cepenu~ UHTepBrqIOB, HanpuMep no uenbl,xx, Mano oTPmaeTcx Ha Benu- 
quee g., ~ o ~ o p m  coc~asuna 6b1 npu 3TOM 8 3 5  dra. 
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OBqKynnocrrH ' , 

, , 

loo 1,%P 1,98 9,95R. 9.95 

y npennpun~un~w, K pas- 
ocb ,614 nepepacnpe4enuTb 

U ~ B O A C T B ~  .(&~KI'HA~cK%~ , B ~ . ~ U V A H ~  0 UJlU v): b0cTaBJIn& H ~ K w ~ ~ I O  
o n m ' n p e ~ m b ~ o r o 3 H a s 4 ~ ~ 1  npu Monononneauuu npoussoncTBa Ha 

o n ~ o v  npennpunTnu) TO &r~olne~ue +arnlrec~oro no~am~enn K npe- 
enbHoMy ~ o x e ~ ~ a p a K T e p n ~ o ~ ' c ' ~ e n e ~ b  Komewpauus (U~UMOHO- 

nonusaqwu) ?POH~BOACTBB. ~' ' , 
, ,  . .> . . i  

-. . .  8 
-~ 

, , ,, , , . .  , . 
' ,  . . ,, . , . , 

. ~ 
, . 

, . 
. .  . . 

: O T H O M ~ H H ~  banwrec~ux  ~ ~ a v e ~ r i i i  no~asa~enek s i p w a ~ n n  m u  
: U ~ M ~ H ~ H N I  CTpYlrrypb( K II@nt%Ib~0 B O ~ M O X H ~ ~ M . M C ~ O ~ ~ ~ ~ W C ~  Tawe 

npu a~anw3e crpy+peb~x. cnswros (CM. rnaq 1 I); 
. . ,  

, , , , ,, . . , , 
, , , , 

Permtentman numpmypa K Abse 5 
, . 

. ,  I. A~ICUHU K. Cpen~ye sennrnsu. - M.: CT~TNCTH& 1970. 
2.. Kpusen~osa JI. H., K,i6mueg M. M. 06nac~b, cyuecmon+wsn no~a3aenett 

BapUaUUU N ee IIpMMeHeHWe I/ B ~ ~ H U K ' C ' T ~ W W W K H .  - 199 1. - N6. - C. 66- 

H. C. Cpenswe ynqUHM 6 cmnmKe: - M.: & T U C T N ~  1979. 
B. B., Amium6Ptos A. M. U dp. . A B T O M ; ~ ~ ~ U ~ O B ~ H H O ~  pa*- 

Mecm CTaTHcmrec~oR 06pa60i~n naHHux frnaea 4. Ilpensapnmbaajl 
cTaTncrssecm 06pii60r~a nassux). - M.: @ U H ~ H C M  n cmmwua. 1990.: 

. , 

. . .  .. . , . 



. , . . . . 
I , , 

~ ~ & K f i f i :  b ? ~ T ~ ~ ~ ~ ~ " ~ .  .n. ~ypaB~~P&(1810  - 1856) OqeHb M q H O  
dnfienenkiJi CT~&CTIIKY I ~ I K  <(&eT "6. K ~ T ~ T O ~ U ~ M ) ) . .  ~ ~ ~ ~ c T B M T ~ ~ ~ H o ,  
~ p & ~ i i  6ecKo~eq~oro pa3~006pa3ufl i$ne~ufi M ~ I ,  MK npaBun0, ynas- 
'~eaeM, ~ a h u q u e  H ~ K O T O ~ O ~ O  ' ~ O H ~ Y H O T O  qncna rpynn nnu ~unos :  

'nuqo K-Ord- qenOBeM H ~ I I O B T O ~ M M O ,  u , BCe-TBKU MOXHO 
accfi@uqupoea~b nxqa no TunaM (cynac~oe,  .npononroBaToe, ~ p y r -  
e rl ~.h . ) ;  npegnpufl~u~ 06pa3yw~ rpynnbl no (POPMBM C O ~ ~ T B ~ H H O C -  

TU,' Xap&pepy ~ ~ o u ~ B o ~ u M o ~ , ? ~ o ~ ~ K ~ K u ~  PFMepaM, ( ~ p y n ~ b l e ,  CpeA- 
~ u e , '  ~ e h ~ u e ) ,  @HH~HCOBOMY : n o n o x e ~ ~ d ;  roCynapc~sa ,nen!Tcp Ha 

. ' rpynnbl no y p b ~ ~ i 6  ~ K O H O M ~ ~ ~ C < O ~ ~ ~ ~ B H T U ~ ~  u . T . ~ ;  npW.Mepb1 MOXHO 
flp0AOJlXWTb,'~0 flCH0, Y W ,  KaKyW 6b1 C O B O K ~ ~ H O ~ T ~  M b l  He U3YYWU, 
OH& i d n a  nonpa3nenueTcn &ti rpynnb~,, 3 ~ o  O ~ Y C J I O B ~ ~ ~ H O  TaKUMM 
& ~ & B H ~ ~ M H - c B o ~ ~ ' ~ ~ M u  fl&&H.ufi, KaK BapnaUMfl, HWH'iUe YaCTHblX . , . 
c o ~ o ~ y n ~ o c b i r  (CM; rn. 1): 

r d y n n u p h ~ a  + m o  pacnp~8eneiwe edqnuy no zpynnm b coomaem- 
cmsuu co cnedyrouim npun$uno~: pwuvm ~ e x d y  edwuymu,'. om- 
H'eceuri6~~u K ~dnoi i  zpynne, .$oN(cH~~ 6~xrnb.~enbtue, V ~ M  ~ e w d y  edurlu- , 
ywu, omnecennbl~u K pmnbq 2pnna.u. 

rpynnwposm nemT.B ocHose ~cef i  Aanbnefiweir, pa6mbr c ~ 0 6 p a ~ -  
H O ~  HH@?pM~L&%e~.:,Ha OCHOBe ~ ~ ) ' ~ ~ H ~ o B K u  p a ~ C ' I ~ T b l ~ a ~ C f l ,  C B O k  
Hbte na~a3mwu nO.rpyirna~, noflmflmcq B O ~ M O X H O C T ~ . ~  cpaekieHufl, 
a ~ b u s a  npwsliit p ~ w r u ~  M e w  rpynna~n, u3j.c.e~nn ~3au~ocsn3ek 
M e w  n p u 3 ~ a ~ ~ u .  pCGC!,UT&p C B O A H ~ I ~  nOKa3XlWIU TOnbK? B 

qenoM no ~ o s o ~ y n ~ o c ~ u ,  TO M ~ I .  H ~ C M O X ~ M  ynonnTb ee crpymypb~, 
ponu a r ~ e i b ~ ~ x  rpynn, m cneuut$n~n. 

O d H ~ p o d ~ o ~ m b  ( ? O M O ~ ~ H H ~ C ~ )  d ~ W r  xL?JW?mmCII U ~ & H &  YaO- 
oue,ut% cmumucmu~ec~ozo o i z f r c a ~ z ~  u ananwa - s b z r u a d ~ w  u 

: ' . TaKnM o6pau,~, 3nase~ne rpynnnpos~u c o m n ~  i TOM,   TO -m 
~Pron o6ecne~nese~.o6061qe~ue~~a~~blx,.np~ncm~e~ne nx s ' m ~ n w -  
H O M , O ~ O ~ ~ H M O M ~ ~ B H ~ ~ .  K p o ~ e  mro, rpynnuposica co3nam OCHOBY m n  

: nocnenymqeit i i o n ~ n  n a~annsa  R ~ H H ~ I X .  ~ . ~ , 
' ' . f i n  nsylreHnn crpyicryp~bix n 3 ~ e ~ e ~ n f i  B ~ K O H O M ~ K ~  rocyLiapCTne~- 

H a  CTmHCTnlca MGflOnb3yeT rpynnHp0Blcy ~03nk&TBeHHbl~ Cy6'belcroB no 
'"~0pMaM C O ~ C T ~ ~ H H O C ~ ~  ti OplXlHH3aWOHHO-ttpaBOBblM @ o ~ M ~ M ,  nfien- 

Hnym B ~a6n .  6.1. 
C B O ~ H M ~  flOI&W'I%?nFI &'in Ol'neJlbHblX rpyfln flBJlflIOTCfl TMnVIYHblMU 

n y c m t i ~ n ~ b l ~ n ,  ecnn, e n e p e u x ,  rpynnnposm nposeneHa npaennb-. 
U~, 'BO-BTOP~IX, rpyflflbl AMeK7T nOCTBTO9HYm YHCneHHOCTb. nep~,0$  

' ycnosne cen3ano c EM, 470 neneHne Ha rpynnbl. n*e+. He ~ o e r j a  
!.' oqksnn~o. Bbinon~e~ne w a r n  ycnosnn ueo6xonm~; Tax: KaK, npb 
3 , n o c ~ m q ~ o  ~OJI~IIIOM sncne enn~Hu (He MeHee 5 e ~ n ~ q u  B rpynne),~ 
ceon~brx noruumenflx ~3an~onofarna~7~cn cnyrafi~b~e ppa~crepuc~n- 

, , ,  

; KW U ~ ~ 0 f l ~ ~ W T ~ .  ~ B ~ H O M ~ P H ~ ~ ~ , '  ~ H f l ~ H ~ b l e  , , ' . . . . , ,  . , , , , 

f i n  pemeHun 3anaqn rpynnnpos~ri HY)KHO YcTaHoBnTb npasnna 
'OTHeCeHMfl -02 eAHHI4Ubl K  TO^ W J ~ U  U H O ~  rpyflhe:, . , ' , . 

B 3 ~ n  npaBnna ~ x o n a ~  OnpeAeneHuu ~3 xapa~pnmHrc(npu.3~a- 
WE), n o  KCfTOpbIM 6 y n e ~  n p d ~ o ~ u ~ b ~ f l  YpynnHpOBica (Ta~ 'Ha3bi~ae~bl~ .  
zpnupoaosnbix n p w ~ u ~ o a ) ,  n nx .3~aqe~wii, &mennmqnx o ~ n y  rpyn- 
/fly OT Apyk0fi (UHM~PBUBOB Zp~n?lup06KU), . . ' 

' ,rp)TyiWpOBIkI Ha3blBaeTCfl np0Cm06 (MOHOT~TQY~CKO~~), ec* Anfl,'de 
i~O6TpOe~tlfl HCilOJlb3yeTCfl OAWH ~ p y ~ ~ ~ ~ 0 ~ 0 ~ ~ b 1 ~ . n p ~ ~ ~ . ,  Ecnii rpyfl- 

npasonu~cr no ~ e c ~ o n b ~ n ~ , n ~ u 3 " a h , 6 w a  W ~ I B W C ~  mo&- 
U T & U ~ ~ C K O ~ ~ ) .  ' O 6 b l ~ ~ 0  TaKiUl ~pyllIIUp~~&l .npQBOmff KaK 

6unatpno~nnri, ~ . e .  rpyflnbr, BG~t3peFIHbre no OAHOkfy, flpri3HaKy, nOn- 
enntcircn Ha n0~r'pynnb-l n o  npyroiwy ' n p r i 3 ~ a ~ ~ ;  Ky.ocb  6b1, 

sb~,qenew@a rpynn ilonme~ 6blTb n y w e  . r i p ~ c ~ o @  ' rpynn~pos~n  - 
Benb TPYUHO OHCClUaTb, L ( T 0  Pa3IlHYUR Me)(UY rPYnnaMH MOXHO YnOBMTb 
hNlllb Ha O C H O ~  OnHOrO nPH3HaKa. O ~ H ~ K O  K O M ~ I ~ H ~ U H ~  flpH3HaKOB 
n p ~ ~ o n m  K npo6ne~um coso~)  nHoCTH B reo~e?.ptirecKofi nporpeccHn: 
SllrCnO rpynn6yneT PaBHO npOH3BC,TCHUIO qH2na rpynnHPOB04HblX nPn- I' 
3HaKOB ( I )  Ha rHCn0 BblAenCllllblX ~ a ~ e r o p ~ f i  no K ~ & . ~ O M ~  M 3  HMX 
(m): k = 1' m. naHHble CTaHOBflTCn + ~ ~ n ~ 0 0 6 0 3 p l l ~ b l h l ~ ,  rPYflflbl BMIO- 





AuBnne~ibl 
B:.': , ' , ,, . 1000/o. , , 

q+~b l&i  &XO,A .: . .. , . ,  . , ,  , . 

pyfWYpb1 aKuMOHepHoro KanATana 
BaHnn (PupMbl U nepcnemuB ee poc- 

. 06blq~o MonoAbCe, 6blc~popac~yque WnaHnn BblnnaqUB- ~ ~ 3 -  
bl, eCnU ~006ule ux sblnnaqnsa&, Toraa K ~ K  3penbre : 

e B ~ I C O K U ~  AUBWJ(eHab1; CTpy~~ypa  
nna~a  A H B U A ~ H ~ O B ~  j a ~ , n c n ~  o+ qrpacne~oe np~HGem- 

U ' ~ , H P M ~ ~ .  n03~0My flpH M ~ C I I + H K ~ ~ M U .  (PIIpM no kbl& 
A ~ B ~ A ~ H R O B  ~ b l  nonmubr ucnonh30~a~b 0 KaqecTBe,"'pynnn~$&+ 

(fl~J(~Tpa&lb), B,o-B-QP~[~; now. . , 

, . '  , :. nUp0~O'IHblfi I I P U ~ H ~ K ~ B ~ I ~ ~ J I H I T ~ ~  ponb xapampuc~aKu 

OBnfi, .moPofi H ~ ~ ~ Q C P ~ ~ C T B ~ H H O  ~ a p a m e ~ n 3 ~ e v i b n  @ U P M ~ I .  r p a ~ n -  
N ~ % p ~ a n o ~ '  PJ*'BTOPO~O rpynnupoBoqtior0 npn3Ha~a ~0rq . r  pf3Me- 
bcn n p ~  nepexoae OT WHOR oTpacnn ~ ~ p y r o f i ,  TaK WK To, qm Qnn ., 

O X C ~ ~ ~ C C M ~ T ~ U B ~ T ~ C X  KaK B M W K U ~ ~  ' Y P O B ~ H ~  Bblnni- ' 
Wn R P Y ~ M O X ~ T  O U ~ H ~ ~ B ~ T ~ C I ~  UHalLe; 

~ . .  . &Uq uu&&anbs ' ~ p ~ n ~ ~ p o B o r H o m ,  npu3Hgca nijvl, 
S ' . ,  .,. 

H Tex F e  T H ~ O ~  ~ ' l j ~ e b t x  ~ ~ b B & q v i , & b l B a e T ~ n  
, . ,  , 

8&08 qy&u~'&ou"&@ dp'ajia& '. " ': ', -'. ' ' ,. . . 
npo<iHirj.~,~irii;~. ;iP~ioj,llT. p&i;&,&i;;r;l' &', , , ,  , 

h p ~ 3 ~ a K d ~ .  HariPuMep, BblaeneHMe @&&;i, 
, , 

m k ~ 6  pa3Hi.l~ orpacnnx nonmHo npb,UsQo, 
CTnKaM: B 3HePTOeMF@X OTpacnnjr 

, . i  .. , ., . , , . . , , . . . . , . , , 
3 ~ e m p o 3 ~ e p r i i ~ ;  . , . . , . ,7:,b , a, c b l p a e e ~ ~ w  - no ~ennrwye ' ~ e p -  

HblX 3E3nacoB; B TPYAO~MKUX - fl0 SU&&H~CT& pa66gnx; 
CTW 060pyfloga~nn. ' . ... . . ' , 

~ H H X  npW3HWOB. npu iilReneHHu 
U$g ~&bl@&a cneyuanraayu- 

..f. 

, ,  . 8 

I Ipe&ono,x~~,rro M ~ I  pacnonarae& 
HblMU 1.5 ( P ~ P W ~ ~ ~ A C T ~ ~ ~ X X ) W I I X  ~ p u ,  noAoTpacnn npo~blrnne~fio- 

Y'IeTOM nwx ~bi,LUe H ~ ~ B ~ H H ~ & ' , " ~ W L  I 
. . , . 

CTn HCnOnb30BaHbl YCnOBHble 060- : 

HAM, B - B ~ I C O ~ H M  n o ~ a 3 a ~ ~ & ~  
,. , . . , . . 

, \.. 
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.~ ~~ ~ 

. ~ .  . ~~ 

~ a 6 n ' u U a  6.3 
I .  

~nnnpoBKa OKUHOHCPH~IX m w n a h ~ l  W E  P B ~ O H ~  
no YPOBHH) '~b1rns~t.1 nHBHneHnOB 3a 19- C 

. . n0AUTPaCjlb nO~a3tWWlb Tun ~ H c ~ o  
npoMbIUUleHHOCTH B b i M ~  mMnaHuu Ko~na~Ufi 

nneinewoe, % 
. . ,  . .  

r A ,  6 0 .  . . . , 
110.30 H - ~ ~ O U ~ B O ~ C T S O  ne~cKYIx. Cmpy~myprtan 

I 30 - 50 c npweK tpynnupoe~n xapar- ' 
4 ' . 50 &i ,BbllUe B 
1 

, n p 0 t i 3 ~ 0 n c ~  xkol.ll0m .. 'no 20 , H 
2 ~acna 20 - 40 C 

B - 40 u sume 
no 10 , ' H : 

2 ,  
~ ~ ~ U ~ B O A C T B O  G o n q d y -  

10 - 30 c . 4  ,. 
~awwblx.TKa~efi , ' ,, t 

30 w nume B . . ,  , ,  

, . . , &nonb30Banne, ~ n e ~ a n n 3 a u u ~  wHdpmoB KaK ,6bii ypaBUU- 
n m n  OueHKW ~ o ~ n a n u f i  B pq~bix .  mpacnm . ~ O ~ B O ~ X W  ohenn- I 

H H T ~  BbaeneHHble "pynnbl B @ :THnS He?FnCnMo OT. qpacnn (~'6'. 
6.4). 3rd no,&ejqinti wai- ~wnoriorurec~ofi rpynnnpoern.. 

' 

K~ sWM, woT MeTOA T p j i n n ~ ~ o ~ ~ u  'nd?~onnm N36a8n~b~fl' OT . . 
. . . ,  . , ,  spes~eljeoro np06- 

, . . , .  + ' T a 6 n ~ u i  6.4 nenwn ~ m q n ~ o c -  
TH, HO QH cJIwI~KOM paenpeneneaHe~K~Mo~kp~b1~ Kowna~~fi cy6ae~~uBen: 9KC- 

n-m pafio"a n6 yposslo B ~ ~ M ~ T ~ I , ~ W B H R ~ H P . O B  . . neps 5onpenen~e~, . '  
' , B 19- c '~ ', ' 

, . K ~ K U ~  ~ n n b l  nom- , . . . .  
r : , ' 

Tun . q ~ c n o  w n a w I  ' Hbl .6b17b BblAene- . '  
. . nu, no ~ a ~ m  npu- .. mmna~n@ 

a6c&m~kioe BnPOUeHTaX. 3HaKaM, KaKUMW ' POCCC~H,, 1,997. .- c. 139. 
K mly 

, , ,  , . nOn%Hbl' 6 b l ~ b  rpa- 
, , , ,  . ~. Hnqbl HItrepBBnOB. 

3 20,o H . .. : , , , .  . , . K T O M ~  xce rncno 
c i 46,7 rpynnwpoeor~blX 

33,3 B 5 . , .  . npusna~oe  orpa- 
  we no ney~n-~pe-  

15' 100,O 
M X .  .Onua~o, ecnn , .. 

' ,  . Umm: o6aem uccneno~a-. . . 
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Ecns n o K a 3 a T e n u  c ~ p y w p b r  ~ b l p a 3 u ~ b  H e  B nonm, a B n p o q e H T a X ,  

0, T a K  Xe KaK Pi n e p ~ b l f i  n O K a 3 a T e n b ,  ~ B a ~ p a ~ M q ~ b l z  K O ~ @ @ U U M ~ H T  
a 6 c o n m ~ b l x  CTpyKQ'pHblX CnBUrOB QQeHHBaeT H a  CKOnbKO nPOUeHT-  

HblX DYHKTOB B CPeAHeM p W U 9 a E O T C I I  Y A e n b H b l e  B e C a  OTAenbHbIX Vynn 
CpaBHUBaeMblX CTpyKTyp.  n p M  OTCYTCTBUU C T P Y w P H b I X  CABApOB o6a 
~ T M  n o K a 3 a T e n n  paBHt.1 ~ y n m ;  HX B e n u w H a  T e M  6onbme, qerd 3~aqn- 
T e n b H e e  a 6 ~ 0 J l ~ ~ ~ b l e  H3MeHeHMSI Y n e n b H b l X  BeCOB rpynn. K B W ~ ~ T U V -  
H ~ I R  KO~@@UUUBHT Gonee q y T K 0  p e a r H p y e T  H a  CTpYKQ'PHble M3MeHe- 

HMII. C y u t e c ~ ~ y m ~  u A p y r u e  n o K a 3 a T e n u  ~ J I R  M ~ M ~ P ~ H M I I  CTPYKQ'PH~IX 

cneuros (cM., H a n p u M e p ,  u H n e K c  C T P Y ~ P ~ I  B rn. 10). n p ~  C p a s H e n M n x  

npennonarae~cn,  TO qncno rpynn B O ~ H O M  u n p y r o ~  - nepwonax o c ~ a -  
eTcn OILHAM M T e M  me. no AaHHblM ~ a 6 n .  6.5, d ,,,,,* - 5,s; S ,p,.,~n = 8,5 , " . - 
n P O q e H T H b l X  nYHKTa.  

Aene~ue r p y n n M p O B O K  H a  TMnOJlOrM'leCKUe M CTPYKQ'PHble AOCTB- 

TbVHO YCnOBHO. E C ~ H  3aAaTb, H a n p q M e p ,  rPaHMUb1 C p e A H e A y u l e B O r O  

AOXOAa, COOTBeTCTByloUMe O n p e n e n e H H b i M  T U n a M  6narococ~on~~n,  I V  
MOXHO C n O n H b l M  I lpaBOM H a 3 B a T b  r p y n n H p O B K y  T H ~ o J I o I ' H V ~ C K O ~ ~ .  

Aiimurnuvec~m ZpYnnUpO6Ka X a p a K T e p M 3 y e T  B3aMMOCBR3b M e m Y  

RBYMX W 6onee n p U 3 H a K a M H ,  U 3  KOTOPblX OARH PaCCMin'PABaeTCB KaK 

pe3yJlbTaT,  A p y r o f i  (npyr~e) - KaK @ ~ K T O ~  ( @ a ~ ~ p b i ) .  

I I p u ~ e p  o n ~ o @ a r n p ~ o i i  a ~ a n ~ ~ ~ q e c ~ o i l  r p y n n u p o B K u  n p e n c T a B n e H  

B T ~ ~ J I .  6.6. 
B A a H H o M  n p M M e p e  0 6 0 p a ' l u ~ a e ~ o c ~ b  B AHBX - @ a K T o p ,  0603~a- 

~ ~ H H ~ I R  X, n p k i 6 b l n b  - p e 3 y n b T a T  - Y. O ~ ~ B R A H O ,  q T O  IlPW OAHOM M 

TOM me C p O K e  o6opo~a n p e A n p n n T u n  MOrYT U M e T b  Pa3HYH)  n p M 6 b l n b .  

Y ~ 0 6 b 1  YCTaHOBMTb CBSI3b M e x n y  I lpH3HaKaMM. A a H H b l e  r p y n n U P Y l o T -  

C n  no ~ ~ u ~ H ~ K Y - @ ~ K T o ~ Y .  % T ~ M  no K ~ X A O ~ ~  rpynne PaCCVMTblBaeTCX 

C p e n H e e  3 H a q e H H e  p e 3 y n b T a ~ a .  n o  0 6 0 6 ~ q e ~ H b l ~  A a H H b l M  r O p a 3 n O  

nerqe YBMAeTb, e C T b  CBX3b M e X A Y  n P U 3 H a K a M H  U n U  HeT, n P l l M a R  CBI13b 



. . 
~. . . , ,  . ~ , , 

' ,, 

k n  ~ow&+R,- ona B O ~ ~ ~ ~ T ~ ~ T  np* CNKZIX o6opauusae~ 
,, Ilk ~ O A H ~ R , ,  , , , , . ,  T.e. CBn3b ~ ~ P I ~ H ~ K O B  H~JIuH~RH~? .  , ' ,  

. 6 cnyqae n 4 e i j ~ o i i  CB~IU B ~ H ~ I M  r i o ~ a ~ e n e ~ n B n n  ,. . 
p ~ ~ ~ ~ ~ a  cpedneii C W ~ ~ ' I > C W S U :  ' ' . . 

. , , . ,  , , , . . 7 -R , '  : , , : .. , . , . I : , i  

b, = "-- , . I (  ; . ,, 

x; -X I  . ,~ 1 '  . , . . .  

me y,,), 7;- cpen~ne-3~iqeHun p e 3 y n b T a r u ~ ~ o ~  ,. . n p ~ 3 ~  
u nepeofi rpynnai , C O & B ~ C T B ~ . H H O ~  xf,, 2, - cepenutial UHTepmOB' 
(ms cpenHne s ~ a q e ~ u n )  ~ a m p n b r o  npnsuaKa B nocnen~eti n nepeoii 
rpynnax.. 6 cnysae npn~o$  csfl3~ b ,  >. 0, o6parHo8 - bF< 0. 

n6,naHHblM T ~ ~ J I .  6.5 

, . , . 7'4-14'57 
= 4,175 ' an", py6. , , ;lneib:. , I .  , ' 

~ . n n ( ~ n  uMeeT o r ~ a ~ a s e ~ n o e  3~arefiue) ' ~ 

manmse&Jfi PpynrMpoBKe M O W O  h3Mep&~Ci3?3b i? flOMOn(b10 

ro no~vq@n:, sMnnpn%%wro KoppennrutoHHom omoweHun. 
06~~avaeTcn , r b e c m 8  6y~wii.  9, (ma). OH OCHOBaH 

Hun Aucnepcnn, cornacHo KVOPOMY 06qm ducnep- 
e ipzpuzpyw~ol i  -u ~eiic2pjwweoli ducnepcuti. 

Ancnepcws p e 3 y n i . ~ a ~ n ~ ~ o n ,  n p u 3 ~ a ~ a ~ ~ y ~ p u . r p y n n b 1  n'pu OTHO- 

M IlOCTOIfHCTBe npu3HaKa-+aicropa ~03HNKaeTsa Cq'W-nPy- 
p o ~  (He CBnSa~Hblx C u3y'lae~blri). ?T~ZUcllepCUn HSbIBa- 

npb3HaKa y an. i-R enu~uqu s j-l rpynnei . . 
nee i~aqe~ne .  npwHaKa y E j-k rpynne; '; 

n, - quano ewenu ~ j - A  rpynn4 
j = , l , 2 , 3  ,..., m l , ~  : 

, , , s 



%a rpynmpoma nownrrer npocnemb m s 6 n e ~ o c ~ b  n p 6 ~ m  
BnUnHueW A V X  & % ~ ~ o p 0 8 .  KOH~~HO, Y&ePSHHOCTb HaWM 3aK. 

nloreunn B TOM, m npi+66mb n s ~ m s e ~ c n  ar rpynm K rpynne UMeHMa 
3a CWT r r j ~ e r t e ~ i i f i  3anwca O ~ O P O T H ~ ~ X  Cpe&CT% U ClCOpOOTH UX o 6 p a w  
Hna, 3 a ~ y m  (T  om, tiwmnbm 06ecneseno wrauenrce rrnnsnMs 
npornx aamopoe, Tee. ar rncna ennHns B nonrpynnax.(n,J. B naHHM 
rrpnkepe wanonnewnoem qynn w o m e a  m a  mm, r~06t.1 BblS- 
 BUT^ <wncmea nnunHue u 3 y r a e ~ ~ x  @atmapo~. 

npn 5 r 5 MHO- ilHnnmn'fecw rpynnupoBKa IXWBOJIWT 
U3MepnTb- CUny CB113H Memgy pe3ynbTiWOM n OAHnM IB &~~CTOPOB n p  
IWCTOBHCTBe BPOpOlW @WlOpa, T.e. nWl)"iUTb TaK HWblBWMbIe ~ ( I C b  

m e  (mn ~ndmie) nc~ma"renw cmbi csd3n. 





nsyse~ne rnnos nwueZi no creneHw ux npnronHocTn K onpenene~~oR 
npo~eccnu (npo+npnrop~oc~b); nHarHocTnKa 6one3~eii Ha oceooattrln 
MHOTCCTBP O ~ ~ ~ K T H B H ~ I X  nDH3HaKOB (CWM~TOMOB) U T. n. 

. \ 

. , ~ a 6 n  wqa 6.8. 

((A~nora)) : ' ' , 

, . 

, , npeanpnmn). 
. n p u  60nb@OM o 6 5 e ~ e  COBOK~'~HOCTH Ann BblAeneHHn rpynn Ha 
OCHOBe M H O ~ M ~ P H O ~  C P ~ A H ~ ~  H ~ O ~ X O ~ H M O  YCTaHOBltTb tiHI'epB&lbi' 
3Ha'teHnh M H O ~ M ~ P H O ~ ~  CPe~Hefi: , 

I? 



xe  KOPHII,  TO M c n o B o  ((Knacc)?, ~ ~ M ~ G C U + H K ~ ~ R I I ~ .  A H ~ J I u ~ ~ c K O ~  C ~ O B O  

the cluster u M e e T  s w a u e H u a :  rpynna, n y Y o K ,  KYCT, T, e. o6wnuue~ue 
KaKUX-To OAHOpOnHblX IIBJIeHUfi. B AaHHOM K o A T ~ K C T ~  O H 0  6 n m m - ~  
MBTeMaTU'leCKOMY I I O H ~ T U H )  ((MHOXeCTBa)), I lpUqeM,  KaK U MHOXeCTBO, 

K n a m p  M O X ~  c o n e p x a T b  T o n b K o  O ~ H O  n B n e H u e ,  HO H e  M o x e T  B OTJIU- 

rue OT MHOXeCTBa 6 b l ~ b  IlYCTbIM. 
Kamqan e n u H u q a  c o s o K y n H o c T u  s K n a c T e p H O M  a~anu3e p a c c M a T -  

PUBaeTCS KaK loqlca B W a H H O M  n P H 3 H a K O ~ O M  IIpOCTpaHCTBe. 3Ha ' i eHUe 

K l u K n O ~  W 3  nPH3HaKOB Y R ~ H H O ~  enUHUUb1 CJQ'XHT ee KOOPL(MH~TO~~ B 
JFoM ((IlPOCTPilHCTBe)) no aUaJ lOrUU C KOOPdAHaTBMU TOYKM B HaUleM 

peaJlbHOM T p e x M e p H O M  IIpOCTpaHCTBe. T ~ K U M  06pa30~, npu?lrQKOf3Oe @PO- 
cmpancmso - JFo o 6 n a c ~ b  BapbUpO-  

BilHUff BCeX IlPU3HaKOB COBOKYriHOCTU 

= u 3 y r a e ~ b l x  n B n e H u k .  Ecnu ~ b l  yn6- 
.. . n o 6 n ~  3TO nDOCTpaHCTB0 O ~ ~ I ' ~ H O M Y  

. . .  7 .  

hlWpWKy, To T e M  CaMblM' Mbl I T O V U M  

: B 0 3 M O F C T b  u ~ M ~ @ I T ~  ~((P~CCTOIIHUII)) 

M e w  TOqlcaMU npH3HBKO@rO np0; 
CTP~HCTB~.  i p a ~ m d ~ ~ ~  Ha3blBa- 
m eB~nUdoSia+. MX B ~ I ~ U C J I ~ ~ T  nb 
I%M xe npaBUnaM, KaK 'u B '&bl'l~ok 
e~iinwnosdfi r e 6 ~ e ~ m .  Ha nnoc~o- 

I 
, , CTN, T.e. B , ~ B ~ ~ M ~ ~ H o M , ~ P o ~ ~ c T B ~ , ,  

p a c m ~ ~ u u e  M e w  lo5&rire A u B 
X B  X x~ ~ a e n o  K ~ ~ H ~ , ~ P w o ~  

K B a n p m B  p@Ho?fi K o o P A U H a  JlWL 

I, ', 
Puc. 6.1.. Ee~nunoeo paccmadue m r e K  no ocu a6cwcc H no ocw o p  

' I 

~ U H ~ T  - H a  QC~~OBZIHUU T e O p e M b l  nu- 
!. 

. , , , ' . ,  .: +ampa (puc, 6.1.). ,, . ,  ~ ' 

B MHOWMePHOM llPU3HaKOBOM ~ ~ ~ C T P ~ H C T B ~  ~ ~ C C ~ % V T H U ~  M e w  
, . ,  
, ' , TOY@MRP H q C ' k  K W ~ ~ N H ~ B M H ,  T. ~ . . ~ H ~ Y I B U , ~ Y ~ J I ~ H ~ I M . U  3Ha'leHHIIMU 

k: l lpU3HaKoB,  0npeAeJIX.eTCn TaK: 







.,. .. r , 

Ma'rpuua esKnuaoeblr P a c c ~ u ~ ~ ~  noene 06pa3oea~uu m a c r e p q ~ ~ f  
, . . . c$yrpb~ +.lUernoso~ &bit. . .. 





"V); ': , , 

l!: .* 
f i  ,. 
j(,' ,. 
Vi . , 

I.' , . /  
,L .- 

' . I  

- .. p>:': ,: 
.:, ,, , 

('; 
61, : 
., . _  , 

... . O ~ % ~ A H H ~ H H ~  B KnacTepbl npelcpaqae-rcn, Korna Bce esKnnnoebl 
PaCCTOflHUn npeBblCXT 3WaHHy10 KPU'TUYeCKYK) BS:nU'IUHY dW. O6b1q- 
HO nnll noenvcuaTDusaeT B M B O ~  H a  nesmb cocmaa ( n e p e q ~ ~  enuttuu 
cbaoKyn~dc~i)  &or0 KnaCTepa, eBKnfiA0BblX paccT0flHUR Mextny 
HUMU, ~ m p u q  H O ~ M M ~ O B ~ W H ~ I X  PWHOCT~A no -MY npn3~a~y.  

CyIJJecTbye~ M H O m  nOCTaTOqH0 CncmtHblX WIIQPHTMOB KnaCTePHOIY) 
aWaJlU3a U pOACTBeHHblX eMy MeTWOB paCnO3Ha8aUUfl06pari0~, TaKCO- 
HOMUU U np. 

P~ccMCITWHH~ Bbllue MeTOnUKCl BblqUCneHUr eBKnUnOBa PWCTOnHUn 

c npennonarie~, vlo Bce npu3HaKti cL ln~amcn  p a ~ ~ o r ~ p a ~ ~ b ~ ~ u .  I I ~  ca- 
MOM me nene nou sblnencuuu 'runos ~ o u u a n b ~ o - ~ ~ o ~ o ~ ~ ~ e c ~ u x  flme- ~~~~~ ~~ If. . . . . 

! 1 : HHft kpynnUp0~0'1Hble nPU3HaKU. He PaBHOnpaBHbl: KaK IipaBHnb, ODHN 
11 - 
12 r , n p ~ 3 u a ~ u  U M ~ W  Gonbmee, .~pyrue  - ~ e ~ b l u e e  3 ~ m e ~ n e .  Cneno~a- 
' ~ e n b ~ o ,  6onee coeepmeuuan MeToauKa Knac~ep~oroa~ann3a AonxHa 

b / ,  
' . Y ~ U T ~ I B ~ T ~  P W H Y ~  3HaqUMOCTb, pari~blfi ((BeC)? I-PYPY~IIRPOBO'IH~IX npn- 

),i& , . ~ 

, , SH~KOB.  B .=OM cnyrae RonxHo ucnorfs3owbcfl BBemerrHoe esrcnua- 
. . ~  , j?,,!: 80 paaamfl~ue: ,, , . ~ 

.. , 

KI'" , :i onpenejleane.sp~oa - BecbMa cnom,nan, swa.ta~ sb1xonnurafl3a npe- 
: A h y  KOM.lleTeHWU CT%NiCTUKH; O,TOM,'KBKHB IlPWHaKU BB)KHW l?pU 

.maccuQ1u~aqnn  ex unu W H ~ I X  o&emos, Moryr cynmbue ~ ~ T U C T U K ~ ~ I ,  

acneqnanum~ B com~eTc~~ymqeA o-rpacnn. I Io3m~y ~ A H H M  u3cn0- ' coho8 onpkpnesm BecoB npu3~ape  npe ~ n a c ~ e p u o ~  asanu3e &n- 
,rdTcfl 3KCnepHblE 0UeHKk. ' O ~ ~ O C M B  nOCTaTo.1HOe qUCJl0' 6#eliUaJlUC- 

' 3 k J B a ~ c n e p r o B .  (Xkha~e,ribHd H e  ,MeHee .&lo), C T ~ T A ~ ~ K  CMOXWPOnpe- 

RenuTb no MX OUeHKaM MecTa (ponu) -or0 rpynnupoeorHon, npu- 
. , 3ua~a.  3aTe~ waxonmcn cpenHee no oqeyKaM Bcex 3KcnepB Mecm 

I ' n&Ha~a&ig~ em <<Bee> B qUCneHH0MBblpWeHUU. M O X H O ~ ~ ~ O C U T ~  . , 

s~cnegros p a H m u p o m  npusHaKu no nopnnKy S H ~ ~ H M O C T M  u onpene- 
nm,~c t cpe~~ee  MecToz, HO OWHM nps  TOM 6 y ~ v  oqewb rpy6an: npw- 
3HaK, ~ O C T ~ M ~ H H ~ I ~ ~  H a  IIepBOe MeCTO, 6 y ~ e i  BABOe B m H e e .  BTO~O~O"U 

B a ~ , m & r b  unu ~ p u ~ q m b .  pm' B a x H e e  nocnenrrero. Ym6b1 p a i n u ~ u n  
BeCOB 6b ln~  H e  CTOJlb pe3KUMB, M O W H O ~ ~ C W T ~  3KCnePTOB pacrIpene4 
n n ~ b  M e w  F , P ~ ~ ~ U ~ O , B O ~ H ~ ~ ~ H '  npU3HaKaMU, B COU~W~T&TBUU C '  UX 
3HaqeHUXMU; ,&&lo CyMMy O ~ ~ H O K , ( ~  00 U n U  1000%).Toraa  OM^ 
u3 ~ ~ M ~ H ~ ' K O B ; . ~ Y ~  npnnucaHape~mpafl aonfl 3TDR 06,qeWcy~~b1, 
~ 0 2 . ~ 0  R B @ - T ~ ~ M  np~3'Ua~ahl r ipun~ca~b.  OnUHaKOBble .Beca.'H0' 3 W  

, ,  , . ~. 8 .  ~. 
, .  ' , . , 

npflmeHun, qeM npqcme paHmuposaHue npu3~a~os:  

C~&~~K~'UBHOCT~ 3KCnePTHblX OWeHOK B K ~ R - T O  Mepe MOXHO KOM- 
neHCUp0BlTb C T W H C T H ~ ~ C K O ~ ~  06pa6m~oir. Hanpn~ep, no KamqOMy npu 
s ~ a ~ y  nepea onpeaeneHueM cpen~efi oueHKH em Beca MMHO ar6pocm- 
MaKCHMaIlbHYIO U MNHUMaJlbH)JIO OUeHKA, eCnU  OH^ pe3KO' oTJlUqamCfl 

af OUeHOK OOTWIbHblX 3lCCnep'FOB. MOIKHO B006~1e HCKnKlqUTb Tor0 3K- 

C n e m  YbH 0UeHK.U B EPeAHeM OTn~qkrTcfl OT CpeAHUX OqeHOK np113Ha- 

KOB 6onee WM, HanpUMep, Ha  2s .  OAH~KO nl C T ~ W U C T H ~ C K U ~  KOPPeK- 
TUBbl He6e3ynpeqHbl U AOflYCTUMbl npU 3HaqUTenbHOM IlHCne 3KcIIe'pB 

Ann TOI'O, m6b1 UX CPeAHUe OIleHUi 6blnu HWeXHbI. 

( ~ m o n  u6nnmiimero cocenaw) 



CTep 6 y m  n p e n c ~ a w ~ b  TO cc6ycpbl>), TO (t~eUl6%0>> - B ' ~ ~ B U C U M O ~  

OT TO~O, Kame @ npennpun~nfi ~ a n ~ e ~ e e  yadne~o'moc~anb~b~x. mn 
npoCTWb1 6 y n e ~  ~~nOJTb308;"b .He Ha3BBHMR, I Ilbp@h~0flble H6Mepa ,. 

npennpnmmii, comBeTcrsymqne nx irecnendBaT~nb~o~n B w6n. 6.8. 
M ~ H M M ~ ~ ~ H o ~  eswnnoso p ~ 0 1 1 i t n e  M e w  m a c ~ e p o ~  n, npen- 

npnn~nm .ccnpuropop.~o&>t d$,%, = 1,130. (ra6n. 6.13). 3To x ~ ~ ~ ~ C T B O  
HMeeT H O ~ +  3; npncoegHnnnn,ee K miacrepy (8:2r; Marpaw esiolw- , ,~ 

ROBLIX p a c c ~ ~ n f i  Ha m p O m  ware 6ynm cn&ymqeii (~a6n. 6.23). 
4,us ; .  0 ; 

1,734. ,, . a ' 3,'008 

7 8 ,  %, 2, 3 
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. . .. 
, , Ilpennpumwa 





1) 4% X,) > 0 mi' Bcex X, H X, (i + j); 3,Qa : '  ' . ' 2) d(X, X,) = 0, ecnn X, = Xi; . . 

3) 4% XI)  = d(X, X,) = d(X, XJ; 
4) d(x, Xj) < d(x, x*) + d(x, Xi), 

., , ' 

a6nuxaiiluem coceaas: 4,, , = min (d,; &j;' 



BOM npcqxmcTBe. 

~ O ~ ~ U I U H C T B O  MeTOnOB K ~ B C C U ~ W  
oTHeceHnn h e m a  K TOMY nnn NH 

noCb, rpatrnqbl KnaccoB MOQ'T 661~6 pB3MblTblM 
&%ems, B m p o ~  HeT pe3~oii rpasuqbl M e w  06%ema~n, BXOnn 
WHMU B Hem, N TeMW, KOX)Pble B Her0 He B X W T ,  HWblBaeTCII Heyem 
w. M H O ~ ~ C T B O M .  , 

,&I? Kna~,C~I$!ki~al(likI AaHHblX B HelleTKUX MHOXeCTBBX H ~ O ~ X O ~ Y I M  
BBeCTM MaTpUw npUHaAJleXHOCTM KWOm 0&e~Tl3 K He'i€TKo~y MHO 
X(~CTBY C 3neMeHTaMW ,,, , , !  : , ,  ,, , , , , , , , , : 

, . 
' ,_, 

8 pG q,,'ti3,1]'~ i E 1 9"% j ' $  1 f'k. 

r, = 1 , ~ : e .  061.e~~ 06n3ambno r1pnHannem K TOMY nnn WHOMY 
.. . 

HeqeTKOMy MHOeCTBY. &V~CTBO pa36ne~wri OnpenenX€TCfl KaK MHHH- 

hinsaqneii allyrpnlcnaccoeoii nncnepcnn, Tax n ~ a ~ c n ~ w a q n e i i  ynarrelr- 
HOCTB IleHTPOB WIaCCOB. 

A n m p w ~ b ~  .U npOrpaMMbl M H O M M ~ P H O ~  W I ~ C C U @ H K ~ ~ U . ~ O C T O X H -  
no pa3auhoxn: pa3pa6a~b1~amcn nnn, ywrblaamurne PWM.~ITOCT~ 

rpannq M e w  icnaccmn (pacno3~a~a'niie B ~ e t i e ~ ~ n x  ~ ~ o x e c ~ s a x ) ,  

:, l.'ja&&~ c.A., Gwaeea 3. N., ~ t n a & e ~ h  0. 'B.  f(~acc&u 
' 

M ~ ~ H ~ I X  ~ahmne~uti .  - M.: C T ~ T ~ C T M K ~ ,  1974. 
31i3e~ C. C T ~ T M C T U Y ~ C K U ~ ~  a~anu3. nonxon c ) u c n o n ~ o s a ~ u e ~  
c a m .  - M.: .Mu@, 1982'., . , 

H. N. Pz5unui+~u~oo.~. 0. rpynnwpoe~a, ~oppenpunri, pacnos~a- 
. , .. ,5aH€ie 06pa30~. - '@.: C+~TUCTU~@, 1977. . . kf C. Mk~0nbl'- anP3pUTMbl~'- npob&Mbl MHOmMepHOm CTmn- 

aHanusa. - ,M.: @ U H ~ H C ~ I  w C T ~ T ~ ~ T U K ~ ,  1986.' , . ' 

n. M h n b l  n cpencTsa a~inn3a ~ ~ H H ~ I X ' B  cpene'windbws. 
M.: HnO ctM~@op~arwm n KO~nbb~epbl)), 1996. . ' .  

, 6 .  M a ~ B t b  N. K n a c ~ e p n ~ R  aHa,n&q. -M.: @ A H ~ H C ~ ~  N CTaWCTHKB, I98 v ~. ' .MUPKUH 6: '1: ~ f i e j n n ~ p . 0 ~ ~ ~  B C O U U W ~ H O - ~ ~ H O M U ~ ~ C K U X  UccnenbaHnni. 
- ,  M.: @WH~HCM UCTaTUCTnKa, 1985. 

' ,  , I '  





Bce 3TH L(OCMMHC&~ IlpOfIBnllHTrCIl JlWUlb I l p U  YCJIOBUn I l p a B U f l b -  I mom m e n u s  npotine~ ~u(opa.norn &nenotiauns. K I I ~ M  orno- 

- I  

H u e  n o p n R K a  nx p a c n p o c r p a H e H n n  H a  r e H e p a n b H y m  c o m ~ y n ~ o m .  
f l p e w ~ n e ~ ~ e  0 C l  aTMCTn.leCKHX PaHHblX KBK 0 B b l 6 0 ~ 0 ' l H b l ~  MOXCT 

muw-9 Me W b M  K C&B~HHO ~ b l 6 0 p ~ e ,  HO H K W H M M  C M O W W  

. . 

. e n u H n u a M  n3ysae~ok c o e o l c y n ~ o c ~ u ,  ex 0 6 p a 6 0 ~ l c y ,  n o n y q e H H e  cson- 

.HUX n~KZ%Wenek, K o T o p b r e  I T B ~ X ~ X C I I  X ~ ~ ~ ~ ~ H C T U K ~ M U  T o n b m  Ha- 
',6nmnae~ok COBOK~~HOCTH.  H a f l p H ~ e p ,  ecnn H a r u a  sanaqa C O ~ H T  B 

n e e a e M o m n . r p y n n b r  cTyAeHTos ,  smmqamqek 25 q e n o e e K ,  
HHblk  c p & H H k  6ann no 3 ~ 0 k  f p y f l n e ,  n p O q e H T  OTnHqHblX oqe- 
A. BBJlXIOTCn OnHCaHHIIMU 3~0fi COBOKYnHOCTH. Ecnn Xe Mbl 

( iyne~ PaCCMaTPHBaTb 3TY r p y f l f l y  CTyAeHToB C 'M'IKU S ~ O H H R  OqeHKU 
)rcnesae~oc~u ecex c T y n e H T o s  n a H H o r o  K o n n e w a  U ~ H  YHUBepCHTeTa, 

nila n p e A C T a H e T  KaK B b l 6 0 p K a  H3 o6qero qucna CTyneHToB. 
B  TOM cnyqae cpen~.nk 6ann nnn r p y n n b r  6yne~ nsnnTbcn o q e ~ ~ o f i  
cpen~ek y c n e B a e M o c r w  c T y n e H T o s  K o n n e m a  B q e n o M :  

,. r e H e p a J b H a n  COBOKynHOCTb M O X e T  6 b l T b  P~?M~HO& a M O X W  6 b r ~ b .  
~unornemuvec~oli, swmqammeii cnyqaw, K o m p b l e  p e a n b H o  H e  cyqe- 
CTBYIOT, HHflpUMeP BCe B03MOXHble  pe3ynbTa~bl3K~flepH~$H~a. 
: B B ~ I B O R H O ~  CTaTUCTUKe nPHHIfTO CTPOrO Pa3nMYaTb nUpaMempb2 M 

B o k C T a a  r e H e p a n b H 0 g  COBOKyflHOCTR Pi HX Oq@HKU no RaHHblM ~b160p- 
. C wok U e n b m  n p H H n T a  cnenymuan c u c T e M a  0603~are~nk: reee- 

flapaMeTpblo603~aqa10?~8 r p e q e C K H M H  ~ ~ K B ~ M H ,  ~ b 1 6 0 p ~ ~ b l e  

nu, KOToPble PaCCMaTPUBaP3TCII KaK OUeHK& r e H e p a n b H b l X  na- 
MeTpOB, 0603~aqamcn J ~ ~ T H U C K U M H . ~ ~ K B ~ M H .  Hanpn~ep, 

r e ~ e p a n b ~ a n  c o s o r y n H o c T b  . B b l 6 o p a a ,  
. . 

P 
- 

. ' X 
HOCUTenbHaR BenUYUHa Z '  P :  

a2 sf 

P r 

, 06I .e~  r e H e p U I b H 0 f i  COBOKYIIHOCTM o603~ara~nN,  o61.e~ ~ b 1 6 0 p o q - ,  

'0fi COBOK~T~HOCTH - k.. . . . , 

HKM, O T n n q a m n  OT r e H e p a n b H b r x ,  n a p a M e T p o a  3a 
IOfieHHn' U O U I U ~ K H  B b 1 6 0 , p K ~ :  

r e ~ e p a n b ~ u f i  O U I U ~ K ~ ,  * Ornn6~a 
n a p a ~ e ~ p  ~ a 6 n m ~ e ~ n n  B ~ I ~ O P K U  : . - ' 

i r  ~ O ~ B O A ~  HTOrH, MOXHO CKmaTb,  '1TO O n H C ~ T e J l b H a l  CTaTHCTHKa BB- 

,UHCTPYM~HTOM OnUCaHHIl  COROKYIIHOCTU, no KOTO~& Y H a C  

T b W  MMeKITCI UCXOAHble &aHHbIe.  Me~on CTaTUCTUYCCKOrO 

isona nossonnr  no AaHHsrM B ~ I ~ O P O K  n e n a T b  3 a ~ n m r e ~ ~ e . o  6onee' 
b ~ 0 k  COBOKynHOCTH, 'no ~ o ~ o p o f i  Mbl H e  UMeeM M C q e p f l b l B a m U m  

159 



m$l TOrO 'qfi6b1 MOXHO 661110 no ~960pKe .nenaTb BblBOn 0. CBOE- 
CTBaX .' reHi?paJibHbk. COEOK~~HOCTW,,  ~ b r 6 o p ~ a  nOn,XHa 6ts1~b; penpe- 
.3enmamumo@(npenc~as8Tenb~oii), ~ . e .  oHa nonx~a-nonso n WelceaT- 
HO npenwasneb, crbilci.ea' re~epanbnoii c o ~ . o ~ y n ~ o c ~ n ;  Penpe3en~a- 
TNBHOCT~ Bt360pK~ MOiKeT 6blTb o6ecnese~a ~ d n b ~ o  npn o & ~ ~ K ~ u @ H o -  
cmu:oin6opu naHssrx. . . 

Bb16opoq~a coBoKy!l~oca @ ~ p t 4 h . p y ~ ~  "pI&I&w.Mac&~b~k 
B & ~ O ~ T H O C T H ~ I X ,  npoqecws 6e3 KaKnx 6h1 TO Hn 6 m 0 ~ c ~ i - 0 ~ e ~ n i l '  OT 

npnsk.roil., cxe~bl' d o p &  neo6xonn~o iJ@e~IIevu~b. OTHOCUTenbHyio 
OAHOpOfiHOGTb ~ b 1 6 0 ~ 0 ~ ~ 0 f i .  COBOK)'~HOCTW h l U  ee p a 3 ~ d e H ~ e  :Ha' OR- 
HOpb&~we fpynnbl ~ N H U ~ .  n p ~  @ O ~ M U ~ O B ~ H ~ H  B ~ ~ ~ O ~ W H O ~ C O B O K ~ ~ -  

H ~ C T U ,  nOnXH0 6.bhq. naH0: 9eTKOe Ofipenene~ie: ~ A U H U ~ & I  m6opa. 
%JIa~eneH np~6n~3~TenbHo O A ~ H ~ K O B ~ I ~  ~ % M ~ ~ : ~ A u H u w ~ o ~ ~  npU-. 
qeM pe3ynbTBTbl 6yny~ TeM TO'iHee, VeM,MeHbme'ep~Hn'@ fl0pa. 

~o~hi3); i~bt   pi ,cnocb6a;b~60p~: clryvatiti@tti am6bp,~'o1h60p.:edun~ 
rio",onpe@enen~oii cxqe,,  covemauue nepeozo' uu &opozd cnocd6oo. 

, Ecnn d o p  B ~ ' C O O T B ~ B ~ U  $ n p ~ ~ m A :  C X ~ N O R  npow~qw~~n n3 
~ H e p ~ b ~ O f i  COBOKynHOCTU, n ~ n ~ ~ ~ n ~ e n b ~ ~ f j ~ ~ e n e ~ ~ ~ f i  Ha TUnbl 
( C J I O ~  ~~pmbl) , ,  TO' +&an' ~ b l 6 0 ~ ~ a  &blk+e?C~l ~W@XO@ ( H ~ W  
~ ~ c c J I o ~ H H o ~ ~ ,  HJIU C T ~ ~ ~ ~ ~ ~ ~ H ~ O B W I H O ~ ~ ,  H ~ ~ U ~ ~ ~ O H ~ P O & H H O ~ ~ ) ' .  Ewe 
o n ~ o  neneHne ~b16'op~n no Bunaid onpen,ennexn WM,;H~, aVneTca enn- 

~. "ltqeii . d o p a :  ennnflqa ~a6nione~nn Hnn cepnn ennhwu (n~orna nc- 
' 1101ib3yKW TepMNH <<FH~?~Ao)>). B IIOCJlenHeM CJlyllae ~b160p~a' H q l B a e T C I I  

cepuzkofi, nnn m&o~d2 Ha n @ a ~ ~ n . w  qac~o  ncnonb3ye~c~.core~mne 
' ~nnnvec~o i l  ~ b l 6 0 p ~ n  c OT~OPOM CepunMn: EI M m ~ m y e c x d P  C T ~ -  

WUKe, o6cyxq& iipo6ne~y orr60pa paHHblX, .06113aTenb~0 BBOLUIT' $lone- 
HU& Bbi6op~n ria noomopnym u 6eCnoemopnym. nepein c ~ O T B W X B ~ ~ T  

' C X ~ M B , .  B O ~ B ~ ~ T H O &  U&Pa, B T O ~ ~  - 6e3~03Bp~~Or0 ,  ( n p ~  '~ICCM@?PP 
. iiuu-ljPoqe,wa & ~ B ' ~ ~ H H ~ I x  Hanpn~epeo7tjopa gapori p a s ~ d b  UBeTa 

)I3 ~pHb1). B ~ 0 ~ l l a j l b ~ 0 - 3 ~ 0 ~ 0 b h H q e ~ ~  CT@HCT&~ H H ~ T - ' C M ~ I C ~ Z  npU- 
Me~n,Tb nOBTOQHYKf BLI~OPKY, ~O-MY, K ~ K . ~ M B W ~ O ,  NMeeTCS 'B Briny 
6eci2o~nmp~wti om6oj.. Ecnw' ~.b160pKa IlpQU3BO@TCa n o  C*M~ BO3Bpa- 
U(~HH'&W .mapa, W ~ O ~ ~ T H O C T ~  QOIlaAaHirn n196oii eAUHUIlb1 B BBM~OP- 

~y p a ~ n a  . I /N,  H ona oc~ae~cn-mi4 me Q@OP Ha npoT$lxe~nn ~ c e f i  
npoqenypbl d o p a .  Fmn stirBop~a npomBonnTcn no cxeMe Hesoppa- 
U ~ H H O ~ O  mapa, T O B ~ P O ~ T H O C T ~  nOnaAaHUS eAUH~UU61 B ~b160pq U3Me- 

, . , . , 1 
HneTc; h.11~ - &n nepeok d n b a e ~ p f i  e n n ~ ~ u b l ,  40 Nln+, , 

- ArrS 
, , .  

nocnenneil. . . . . 

2 
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7.3. 0IIIEIE;ICA BbIsOPICH 

Bce &6m au6opdr~ozo Ha6JrodeH& nodpmd~mrncn Ha, owu6- 
KU ~bl60pW~ (cqyqfl2i~bl~); , O U ( U ~ K U , ' B ~ Z ~ B ~ ~ H H & ~  @ ~ K R O H ~ H U &  Om CXe- 
nrsr om6opa (necnyraiinwe); owu6m ng6nnodenm (cnyruzkue u , ~ e -  
cirytratiH~e).llnoxo, Kbrna oluu61ta Bbi6OpKU npe$b~mact nony+n~b~l  
payep norpemHom, HO cni lu~oy , B ~ I C O K ~  WHOCT~ T a w  noao3pu- 
TenbHa H, KBK npaBWI0, CBHneTenbCTByeT 06 omn6aak OT60pa. 

OUIu6KU d o p a  ~ I ~ A B ~ ~ R T  K ~e~njTa@HblM o U I M ~ K ~ M .  T ~ K  6blBaeT, 
e c n n ~ o ~ e ~ u ~ n b 1 i 4  d o p  non~enne~ca  ( ( y n o 6 ~ o t i ~ ~ b 1 6 b p ~ o ~ .  Hanpn- 
Mep, KOrJXa fl~~Jllltk7TC11 ,406p0~011bHble pecn0~fle~'Tbl - Te,, KT0 CaMM 
n p e ~ n a b ,  q'r06bl ux on+nnn.. Oqesw~o, m, xapamepnmKn ~ ~ n x  
. f iO~pOs~J tb ,~e~  h ~ C f i 0 6 ~ 0 ' + 0 ~ b ~ $ b  MO@ 6blTb 0Th~q~bl  R   TO hpu~e- 
AeT K o U I ~ ~ ~ ~ V H O M Y ,  3aIUl~ ' le~U~)  0 K?Hep@bfi~fi C,OBOQ'IIHOCTN. 

Ta~an ;k= d n a c ~ q c ~ i  B O ~ H U K ~ ~ T  Ilpn, 3a~i$Hti n0 K ~ K O R - ~ U ~ O -  npu- 
wHe e a u ~ n q ,  nonasmux B '  B ~ I Q ~ K Y , '  npyrnMu epHnq?MV (yanpu- 
Mep, BM~c'TO OTO~P;IHHOTO U O M O X O ~ I ~ ~ ~ C T B ~ ,  B MOMeHT nPHXOfla UH' 

TL?pBbiOeka Hub6 OTKPblq LIBePb,, 6b1n llPOB,eAeH, OnpOC B d00e8~efi 
KB'qTHpe; H ~ u  H~~epBbI0ep B C T ~ W W ~  peluA~enbH@fi TKW, YWCTBO- 
BaTbB.,OnpOce n 6bm BbltiykfleH n o w  Ha 3afie~y JXOMOXO~X~CTB~). 
K ~ K  m~eqaeT qqn,onor 6 .  M. n a n r i m ,  cn~MaTurecKne'~mu6an 
" p e n h a ~ n ~ m ~  c060l H ~ K ~ T ~ ~ O ~ ~ ~ C T O ~ H H O ~  ~MeiIIeHne, KOTOPO~ He 
y ~ e ~ b ~ d & c n  c jmennqeH'ueM qncna onpoweHHblx, n B ~ ~ ? B ~ H P  Heno- 
P T ~ T K ~ M M  , U  ~ ~ o C ' ~ ~ T ~ ~ M H ' B ' O ~ ~ C T ~ M B  0~60pa P ~ C ~ O H A ~ H T O B . .  Ecnn, 
HanpuMep, mn i s y s e ~ n n  O ~ ~ ~ C T B ~ H H O ~ O  M M H ~ H ~ ~  qn~eneii~qpofia B 
a ! i ~ U T k ~ p ~ d M ,  ynbaineuw nonyvn~b clienenun o ~ c ~ n o , ~  cponae n 
~3@CeX.UMeW~UXCX,B IVpOJXe KBaPT)IP 0 ~ 0 6 p a ~ b  C ~ Y S @ @ H ~ I , M  06pa30~ 
@OKB@)IP, A 3aTeM npelVl0~tkb UHTePBbloepaM OnpbCklTb BCeX, KOrO 
OHU ~,FT~H)PI.  B MoMeHT .noceqeHnn B 3Tw~ KBappTpax,- TO nonyyeH- 
'hire 'nas~kle He 6y@~ penpe3en~a~u~~t.1.  A o n y q e ~ a  cnbe~qn . l ec -  
K@ 0uin6~a: 6onee nof ieuq~anrac~b  nacene~un nonalJaeT B ~bl6op- 
KY B ~ e u b h e h  nponopuun, a ~ e ~ e e  nQnsnmHaq - , ,  B . 6bnbmee ,.,," npo- 
ndpbin, %hi r e ~ e ~ a n b ~ o t i c o s o ~ y i i ~ o ~ ~ n .  newcuo~epo~,  ~ B n p u ~ e p ,  
U O ~ H O  qaqe ~ ~ C T B *  BOMB, YBM C ~ H ~ B - B ~ ~ ~ P H I I K ~ ~ /  ,,np!',yBenn- 
~ ~ H ' U U  Bb16dpKU 3TaOUIn6lc~ He ycTpakSe~c54: e c ' h  ~ b l  ~ P O W A ~ M  0hp0C - B 800 KsapTupax unu name go Bcex ~ ~ a p ~ u p a x ,  ropona (cnnom~ofi 
onp0~); TO f i b h p e ~ ~ b l e  naHHb1e 6ynyr penpe3eHTaTMBHbI HaCene- 
H U ~ ,  . H ~ X O ~ I ~ ~ & O C R  n o ~ a  B M O M ~ H T  . npnxona . u~~epeswepa,  a ~e 'nnn 
B C ~ X  xwdnel. fopbna. . .. 

. ~ y , n y q a ~ H b i e  omn6f i~  ~ o r y ~  B O D H ~ K H ~ T L  n3-ia MM~TO&B c6opa 
AW~brx: BOnpodoB, CnUlUKOM 60ne3~e~Hblx PJIn OnpaUIUBaeMblx (06 

' OTHOlUeHMH R BJIaCTSM, @2.hU'OnPaUlUBWTCn 6e%e'H~bl.l.inU'n0C~p~aB- 
, > 















T&, T. e. .  s(&~pKi3 meT p e f l p e $ e ~ ~ a ~ ~ ~ ~ b ~ $  , , , : ,  ' $ ~ ~ ~ J T ~ T Z T  H no , 3TOML , 

tio'ma~enm. . . , , 
BblnonFfeHHin sb66pKa Q O ~ M H ~ ~ ~ C ~ J ~ ~ C ~  i ca~,n~OC~ai  ~ e k n b e f j -  

~ a a  ~ e x a ~ w r e c k n .  OjlHalco, H ~ I ~ ~ ~ H s & & R T H & K ~ ~ ? W ~  CTP~MWT~CII  

. .. - 
c $ , c T ~ ~ H H ~ ~ u . T o ~ ~ & s ~ ~ ~ o ~ K ~  P . o I I H ( H ~ . ~ w ~  hfi- 

, , , , '  , .  . : .  , , . , . . ,  , 

:re~cpanbean &OBOK~~JHQCT~ C O C T O ~ . .  ~3 I I 
' ro,cynap~~e,~~$~,~,;n+~npun~nii, 36 qacnlb~x,~,. I3 c~emaHHux:, B BM- 
6 0 p ~ e ~ ~ ~ ~ o n o p ~ n ~  co@npgawrq cnenyi+qv~ 0 6 p q o ~ :  orro6pa~b1 

' iio ,4 'm~dp.npnn.run rocy~apcTBenHqx u cMemanabnr n 12 - 'S~CTHLIX: 





, . 

. , 
. . 

, , , , , , " 
. , 

, , 

a K  KaK e H o p M a n b H o M  pacnpenene~nn :s*p&e 
a a c r i ) )  60(*30). Ecnn p a c n p e n e n e H u e  

BpeMeHU,  B O B C e  H e  XBJlXlolueMyCJl H ~ O ~ X O A U M ~ I M .  
' 

@0p~yna (7.20) H e  YYUTblBaeT ~ ~ C ~ , O B T O ~ H O C T U  d o p a  U n a e T  M ~ K -  : 

CUManbl iY lO BeJ lHqUHy B ~ I ~ O P K U ,  KOTOPYKJ MOXHO CKOpPeKTUPOBZFb <<Ha i';~ 















k ~pu~of f  pacnpenenenna noHn~a&ca rpad,nqec~oe 
Bye  ~enpepsrs~off nnHnn u3~ewenun raoTar B 

( P ~ H K ~ U O H ~ ~ ~ E ~  CBII3aHHOTO C M ~ M ~ H ~ H U ~ M  BaPU- 
npn3~aKa). Teopmnseclcoe p@cnpenene~ne ,~ow 6bmb 
TU'ieCKU - @opMynok, KOTOpafl C B ~ 3 b l B t l ~ , i i a ~ 1 , , ~ a -  ,, 

w a q n 6 n ~ o ~  pnna H C O O T B ~ T B ~ ~ U I N ~  3naqe~nn npu3HaKa. T a ~ u e  an- 
pawrec~ne o p ~ y j b r  H O C ~ T ' H ~ ~ B ~ H ~ ~  ~ ~ ~ ~ O H O ~ ~ ( I ~ ~ Q ~ ~ ~ I ~ U H .  
Eonburoe n@nana~enb~oe 3 ~ a q e y i e  nMeeT $onbc~asnk~@k 4q.b~- 

enenenu? 0 ~ , O ~ W H ~ ~ C K M M U .  

padnpeAefie"un,. 
nnwH0CTU HOP- 

g ~ b ~ o r o  pacnpenene~na: , .. 

(r-!JIZ 1 - , , .  f ( x )  =-e 2"' . 
04% - .  

~. 

Cnenomenb~o, cpbiBar ~ o p ~ a n b ~ o r o  pacnpeAeneHnn MO& 6b1~b 

Fncure ib~  o pacnpeaeneiinnx 3aw+wawrrcn B TOM,, L~TO .~.b~mnTamca 
nonameHne o TOM, m pacnpeneneHne B re~ipanb~ofi c a ~ o ~ ~ n ~ o m  
UHneTv KaKOMY-TO OnpeAeneHHOMy 3aKOHY. np0Bep~a MnOTe3bl CO- 

B TOM, ~iUtjbi  na o c ~ o ~ a k u n  cpamesug d , a ~ ~ u u e c ~ n x  (3~nnpn- 
m ) , x ) r m  c npennonaraeMblMn (~eopmnlcqec~n~u) qacmaMn cne- 
B~IBOA o COOTB,?~TBUU &umi~ecyi-o pacnpeqeneHun run&nqec- 

~y pacnpenenenuw. M o x w  i i p , o o n ~ c a  u cpa~Henne,'la&h~k. 
non runoTeTnrecKwM pacnpeneneHueM ~eoBnsa~enb~o  I ~ o H u M ~ ~ T c ~  

~ M W ~ H O ~ ; ~ ~ C ~ ~ ~ A W ~ H N ~ . , ' M O X ~  6 b l ~ b ' ~ b l ~ l B M ~ ~ ~ a  TUn~~e.38 0 6 ~ -  
~ ~ a r r b ~ o h l  paenpenenegkn, pacnpenene,~uu n y a c c o ~ a  n T.& vPnqn3 
sacq-o  0 6 p a e s n n ~  H O P M ~ ~ H O M Y  pFnpegeneHum B TOM, + B  
M TUne p a c n p e ~ e n e ~ ~ n  Bblp+aeTCfl 3aKOHOMePHOCTb, BO3HUmMlI(v , 

U B ~ ~ H M o L @ ~ ~ C T B R U  MHOX~CT@? ~JiyqafiHE.1~ FIPNSHH, KOrmHN OAHa 
HNX' He nMem npeo6nana~,uero snn.qiun, 3 a ~ o ~  H O ~ M W H O ~ ~  pac- 
efleneHUn, neXUT 6 O C H ~ B ~ : M H O ~ ~ ~ .  T ~ O P ~ M  M & M ~ T ~ , V ~ C K @  CTaTUC- 
KU, np.riiie~ae~p~x AJI~  oqeHKn , ~ ~ ~ P ~ ~ ~ H T B T V ' B H O ~ T ~  B~I@OPOK, npn 

epeHRN ~ ~ 1 l 3 e a  R T.. A. B C O U U ~ ~ ~ H O - ~ ~ O I ~ O M U ~ ~ C K O G  c~&cTN$~,  
anbtioe pacnpenenetiue BcTpesaawr peglco, HO .cpaBHeH~e c H ~ M  

6b~ncHenun'cTeneHn H xapanepa oTwroHeHun OT Hero @ a ~ -  
pacllpeaej~e~nn. , . 

, , , . 







, , . .  . 
l7oiyren~oe c r ~ n ~ p w ~ e c m e  pacnpeneneese cpasnuBadcn c Teopera- '. 
YeCKHM, T. e. PaBHQMePHblM: B npa~Wlb~0~KoCTH BepokH~CTb BUna- 
nenm t a m o m  wcna OYKOB nonmua 6t.m panna 116, npii 600 6poc~ax 
Jrc N C T  no ,100 B M ~ ~ ~ ~ H H A  -Om YHWa WKOB. C ~ O M O U ~ ~ K )  KpH- 
=pun X2 nposepnmn Hynenan iwnme3a o TOM, w o  pav l~rsn3h~nt ipu~ 
secmro H Teoperwvecmm pacnpenene~uil cnyrlailnb~, T. e. tie nnnnlor- 
cn c t i m ~ m r e c ' ~ ~ ~  p e y n w m y  ~ ~ ~ ~ C U ~ H K ~ U M H  ~ O P M ~ I  KOCTM m a  

- f Pe3ynbT&Tbr HCnbl- nonomenun qe~Tpa Tawtemu B  el; Ho: fT - ,,. 
TBHH~ H p a c ~ e ~  X' npcleonmcn e~a6n .  .6 

~. 

T a 6 n ~ u a  7.6 
P w n b ~ ~ T b l  HCnblrnHHR HrpaJlbIlo# KO~TH 

T a 6 n ~ ~ ~ o e  sHareHne X2 npn yposne SH~~HMOCTH 0,05  TO nepo- 
nrnocn omw6or~oro mKnoHenwn nyneaoil rnno~e3b1 .npa ~CJIOBHH, 

m oHa sepsa) H npa 6 - 2 = 4 cTenennx ~ B 0 6 0 ~ b l  ($HKCHPOB~HO 2 
napahlerpa: c y w a  wcna 6poc~os 600 a neponTHomb m o m  swcna 
OYKOB - 116) COGTaMReT 9.49. B~IYHCJI~HHO~ 3HaYeHHe xZ = 5,8, VlU 
S H ~ Y H T ~ ~ ~ H O  t i m e  ~ a 6 n n r ~ o m .  Cnenona~enb~o, Hyneaan r~ncrre3a He 
m~nonne~ck:  pacnpenenenue 6pocms no s ~ c n y  nbmanmm OYKOB 
~enbsn c r m m  wepasnoMepnbrM, 0 6 e a a e ~ ~ e  Hrpoms nparws cny- 
X~ULHX WHHO He nomnepmeno n o c m ~ n o  Haitexno, HO He noxa- 
3awo H W, YTO KOCT~  npasunbnan. MWHO na3HaYan 6onee noporym 
3KCnep.rH3y - CAmaTb 1/00 000 ~ P O C K ~ B  KOCTH, HO MOXHO W COrna- 
CHTbCI, YTO BePOIITHOCTb OUIH~OYHO~O npH3HaHHR llPaBHnbHOCTH KO- 
CTH Mana - BcerO 5% - H OTWlOHHTb O ~ B H H ~ H H ~ .  

Bu6op 3 a m ~ a  pacnpenenewwn nponofimcq Ha ocnone TeopemYec- 
m a ~ a n ~ ~ a .  K p o ~ e  mro, qenecoo6partrto pymwcTaosarbcn cneny- 



Pacse~ ~ e o p e T n . r e c K u  o x u n a e M b l x  s a m  B n~efiKitx ~ a 6 n n u b 1  CO- 

~pXXCeHHOCTU n O n X e H  npOPi3BOnUTbCX, KaK Mbl  y e  YKa3blBIUIM BbIUle, 

B n p e A n o n o x e H n n  c n p a s e m u B o c T u  ~ynesofi r u n m e 3 b 1 .  H y n b - r u n o ? e 3 a  

(H,) B AaHHoM c n y s a e .  e c T b  npednonozcenue o cmamucmmec~oii ne3a- 
c?UCZ!.MOCmU PaCCMaTpUBaeMbIX I l epeMeHHbIX.  K ~ K  USBeCTHO U 3  TeOPUH 

s e p o n ~ ~ o c ~ e f i ,  rise c n y s a f i ~ ~ ~ e  B e n u r u H b l  ( C O ~ ~ I T H X )  X B I I R ~ C R  cTawm: 
CTMqeCKH He3aBUCUMblMW, e C n H  BePOXTHOCTbUX C O B M ~ C T H O ~ ~  peaJlK!&j,!, 
qun pama n p o w e e n e H u m  ~ e p o a ~ ~ o c ~ e f i  peann3aqun K&O% n3 H-. 
no OTl(enbHOCTU, T. e. .& c. . 

'.'a#, ,;<,s; 
n(x, x,) = n (x,) n(xj), . , ' , ~h .,.~ 

me 

u n o 3 w ~ y  p a c q e T  T e o p e T u q e c K u  u m u ~ a e ~ o f i  no H, s a c T o T b 1  A,, cneny- 
eT nPOU3BOAUTb f l 0  q0p~yJle 

I. e. npou3~ene~ue mro~ no cwn6qy u c ~ p o ~ e ,  ~ e n e ~ ~ o e  na o614uii 
o61.e~ AaHHblX.  

Ecnu IIOnCTaBUTb BblpaXCeHUe fir B @ O P M Y ~ Y  (7.32), T O  IlOJlyqUM 

k ic I toJ Ib3yR 37Y ?@OPMY~Y, Mbl MOXeM HaXOnUTb 3MIIUpUqeCKUe 3Ua- 

W H U X  K p n T e p U R  X- 6e3 npOMeXQT0.1HOKl Bbl'lHCfieHUX TeOpeTUqeCKUX 

qaCTOT B RBHOM BUAe. 

O ~ ~ B U A H O ,  ' I T 0  Anfl  O n p e n e J l e H U X  3MflUpU. leCKOm 3HaqeHUX KpUTe- 

pUR X2 H e T  H ~ O ~ X O ~ U M O C T M  PaCCqUTbIBCCTb BCe  S WOpeTU' leCKUX YaCTOT 



B03HUKBeT B O ~ ~ C  0 TOM, Hk%CKOTibKO BenUKO n O J X H O  6bm n, k d b l  

MMeTb ~ B O ~ M O X C H O C T L : U C ~ O ~ ~ ~ O B ~ ~  n a ~ ~ b l f i .  TeCT. @BeT H a  3TQT BOnpOC 

~ ~ B U C U T  OT Y n C n a  I I q e e K  U BeRU'IUH. MaprUHaf lbHbIX CYMM. Boo6qe 
rompn, r e M  M e r i a m e  rucno n q e e K  H r e M  donee 6nW3~u M e m y  co601 
no B ~ J I ~ I M H ~  MapCUHaJTbl,, T e M  M e ~ b L L l k  MOHcer 6 b l T b  n. , ,CYU~CTBY~T. 
onHaKo,  n p a m q e c K o e  vucno, no3~0nnto~lee 0 q e H u - n  D H A ~ ~ , : I I O  n nu- 
a n h 3 O H  B03MOXHOI'O I lpUMeHeHHfl  KpHTepHfl  X2 : e C n H  :B n a H H 0 f i  T 8 6 n U -  

qe conpnqeneom n f o 6 a x  u3 T e o p e r u q e c K n x  o x u n a e M b ! x  r a m  fi, B 
iqefi~e (i, j) H e  6 o n b u r e  5 , m  p e K o M e H n y e T c n  ~ ~ O U ~ B ~ C T U ,  ecnu  TO 

B03MOXCH0, M O ~ U ~ U K ~ U H K )  T a 6 J l H ~ b l  nu60 BOCnOJlb30BaTbCfl RPYrUM 
. , . . , , .  , ,, , . , 

~ p H ~ e p n e M 1 '  ' 

B oBuleh ~ ~ y r a e - ~ p p k t c r ~ p o ~ ~ ~ ~ a 6 n u ~ b ~  pbrkepa r x, s 3aipyn~u- 
~ e n b ~ a .  n p a q U ~  no~ajiina, eo' ecnn rncno n~ee~ i e J i i i~0 ,  a omuna- 
e M b l e  qa~'TOTb1, P ~ B H ~ &  U h h ' M e ~ b h e  ll&i, B C T ~ ~ V ~ ~ C T C ~  h n I l I b  B On- 

HOG-neyx nrefi~ax, TO ,nposeqe'~ue. Kcippetcrnpo~~u ~ e u e n e c 0 0 6 p m ~ o )  

BO BCeX HHblX CIIyVaRX P ~ ~ Y ' M H O ~ ~  & T ~ . : T ~ ~ H ~ T M B O ~ ~  !4Wll&fl 065enu~e- 
H u e  &ropuk'~(rp~auufi) C k M ,  'Gh6b1' ~ ~ H M U H U ~ O &  n 0 ~ 0 8 ~ b l e  

f l q e f i ~ u .  ' E C T ~ C T ~ ~ H H O ;  Ta&e 0 6 % e n u n e t i n e - n o n k ~ o  6 b l T b T a K d M ,  Y T O ~ ~ I  

nonyraehan B pe3ynb~m ~ o ~ 6 u ~ a u n n  , , H e  6 ~ n a  conepxii~erib~o 6ec- 
! ,. 

. . .  
c ~ b r c n e ~ H d f i .  ' " 

. , , . , . , ,  

' R p n ~ e K  CornacHb onpocy- i 57 npennpu~u~a~enefi,  pa6o~aro~q~x 
B. ~ P H B ~ T U ~ U P O B ~ H H ~ ~ X  K a 4 e  n"p&TOpaH&, O T H O C U T ~ ~ ~ H O  O U ~ H K ~  803- 

Mox~oc~efi A ~ ~ T ~ ~ ~ H O C T U  npk p k H b 1 x  ~ & P M ~ X  x c 0 6 ~ ~ L & ~ ~ ~ ~ ~ ~  R O n y -  
, :  

T e H b l  C J I ~ ~ ~ @ U J U ~ ' ~ ~ ~ ' H H ~ I &  , .  , .  (~a6n. 7!7r. " ' 
, ; ., , ,, " ' 8  

, , ,  . ' , ~ a 6 n y i a  7.7 
' ~ c x b n n b ~ e  q a n e ~ e :  , ,  

, .  , ,  ' ,  , , ' : , ,  . . 

, , , .  , ,  :, . . 
Uuew~a B O ~ M O X H O C T ~ ~ ~  n ~ n ~ e n b n o m  

. ~ ,  
, ,  . , . ,  

. ' . , : ,K&H~.  ., ,. ,, . , UCKIIH)-. , , . 

C O ~ C T B ~ U H O C T ~ ~  , de6na- ; H ~ "  
ronpn- ~pynuo  6nam- 

Ym ,&*, 
c W 3 a T b  IIpH!TtrO . , ' , ' "T!'- . ,, . , ,  

, ,, , , ,~ , %THO 
, , 

, , 
:llpHflTHO 

, , 
, , . . , . ,  , . 

Onun~naneneq , 18 . 1 6  5 ,, 13 ; 5 57 
Tosapuuem~o 4 4 1 0  , I 1  : l I  . 40 
~ 0 B a p u q e m ~ O  ' '' "' 

. . , ,  , , , , c orpanurenn$F ' '. 
, , ,  , . .  . '  

OTBOTCTBeHHOCTblO , 10 
, , 

' 15 8 '  23 . 4 ,  , 60 
' , 

., . 
5 ,  , . , , , '. 

M T O ~  32 . 35 . 23 , 47 20 , '157' 

.2ffi. , . 





, , , , , .#  . 
. .> 

. , , ,  : , 

'nenam BblBOn 0 TOM, '#T? ,CIleUnaJlbHOCTb OKEUblBaeT 
rapa60~1iym. n n q .  

P a c c ~ o ~ p n ~  peYle~ue smti 38~aqn npn ycno~un, yn, reHepanbnble 
~ncnepcnti Hen3BeCTHb1, H 0  IIPI(HNMEU0TCII P ~ S H ~ I M U .  ~ P M  CPaBHeHMH 
cpenH&ix eenMrMH BbIfiBMraeTCn rnnQTe3&, 4TO o6e ~ b 1 6 0 p ~ n  npUHwe- 
.XPT OAHOB M TO% x e  renepanbnoii cosoKynHocTn co cpen~e'il p n nnc- 
nepcneii d. 

IIpn nen3,sec~~oB 'reHepant.nofi nncnepcnn a o p ~ y n a  t-lcpn~epnx 
MMeeT BAn: 

2, -.F2 , , , , .. f = 
, . 

l2 paccMa~pnsar0Tc~ KaK ~b160~09~b le  OUeHKN 
TO tbop~yna (7.37) MO* 6bl~b 3anncana T~K:.  

\ 

.. . , I 5 ., TI - z; 
,. ,  , . ' =--' I, , , ' (7,38), 

, , . , .  s2 (n , ' t  n, ' )  
' '  , . . . 

. - , ,  . 

rAe -F,,, x2.- ~ b r ~ o p ~ v n b i e  CPennne; 3 - B~I&~OYHILII oue 
, , , ,  nticnepcnn;. , ' "  . , 

, - C(x,, -zJi +C'(xj* -2d2 . .., S - 
n,'+ n2 -2.  , 

I , 

rnnmesa H, OTKJIQHX~TCII, ecnn 111 > I ,  _ + " 2 . 2 ) .  ' . . . 

~iwLoT~,nM npnDlep. g n ~  nposeplcn Y m ~ q n ~ o ~ ~ n  uen na n6no~n 
'#.$~HU% I'Jepbk0~ ' ~ a .  I~B* 'pblH!ax r 0 p o ~ a  np,OBe~eHO B ~ ~ O ~ O ' I H O E  
cnenaiik,ne: na'"hepn6~ pbrtxe no- ~ & H H ~ I M .  1'5 nponaaqos onpene- 

epeAil~k qeHa, p a ~ ~ a ?  2 THC. p y 6 . / ~ q n p ~ ' c p e n a e ~  ~sanpirrurec- 
KOM ~ O H ~ H U U  5 ,  f 0?5? TblC. py6.; H a  PPOM PblHKe 
17 npoaasqos, c p e ~ ~ x n  qeHa o~asanagb pasnoti 2 5  

.. s 2 =  0;4 T~IC.  py6. 
, .  . . , .; 

, . 

I .  

. , .  . . 
. .  , . . 

15.0,52+17.0,42 , 

15+:17-2 , 

. , . . .  ; : ,  .. 



Kasrssylo U3 HHX MOXHO PaCCMmPHBaTb KaK OUeHKY reHepWbH0fi AHC- 

nepcnn. 
~ ~ ~ n e p ~ & i ~ H H b l f i  maul3 qaCT0 IlpMMeHfleTCn COBMeCTHO C aHWUTM- 

~ ~ C K O R  rpynnnposvlcol (CM. rn. 6). B  TOM cnyrae naHHble nonpa3ne- 
namcn Ha rpynnbl no s ~ a q e ~ n n ~  npn3~a~a-@awpa,  Barsncnnmcr 
3HaWHnfl CpeAHUX BeJlN'lUH pe3yJlbTaTUBHOrO npM3HaKa B rpynnax, 
csuTaeTcn, m pmnusun B ux 3uaqe~nnx onpenenamcn PmnnqnxMn 
B 3HWeHWSX 4aKTOpa. 3 ~ a W  COCTUUT B OUeHKe CyUeCTBeHHOCTU pa3- 
n ~ ' I ~ f i  M e w  CpenHUMU 3Ha'leHHflMR pe3yJlbT~UBHOrO npU3HaKa B 

rpynnax. M T ~ K ,  ncnbnyelrrm rnno~esa ~ o x m  6blTb 3annca~a KaK rnno- 
~ e s a  o cpenHm ~ennswHax H,: p, = = ~1., =. . . K ~ K  6bmo no~a3ano 
B npenblnyqeM naparpa@e, Korna Bb~nennmTcn nee rpynnbl, m sanara 
peluaeTcn c n o ~ o q i r o  t-~pn~epun. Ecnu x e  rucno cpaeHnsaeMblx rpynn 

. . 
3 a ~ m n ~ ,  \ITO pe3ynb~a4; nncnepcnoHHoro.a~anu3a,'sa~ x e  KaK n 
sbrsonsr axapampe CSX~U, 3~arlekna noKa3mneR ee cunb~ n TecHoTbl, 
3a~hCflT OT qUCJla rpynn, ~ b l n e n e ~ ~ b l h  hO'np~S~&y-@aKTUpy. 

B cnyilae sblnene~hn tpynii ' no odhohiy; 4akmpy B ~ I  HMeeM TaK 
~a3brBaeMbIfi O ~ ~ O @ D K ~ ~ O P H ~ ~ ~  dll~nep~i(OHii6E6 KCVWUIPKC:P~~~OX~HU~ 
n u c n e p c n u r i p n . ~ ~ ~ ~  ~ ~ O N ~ B O ~ U T C ~ B  coope*TBnn c npaBnnoM cno- 
me~na  nncnepcuii (CM. rn. 6): . .,,. , 

rne yu - anayeHne pe3ynbTaruBnoro npu3naKa y i - l  egw~uub~ B j-l rpynne; 
- . i - ~oriep ennsnubl; i  = 1, ..., n,; , .  

, J - ,npMep rpynnbl; . ,  ,$ , .. 
; 5 - , ~ w c ~ ~ u H o c T ~ ~ - P  fiflnblj . < : . ~ ,  

, , y, - cpennnn, s e n ~ v n ~ q  ipe3ynb~%u~~oc6 r ipn3~a~a B j-4 rpyn.Qe; 
, - 'Y  - 0 6 ~ ~  CpenHnfl pe3)'nbl"~M~~oKl nplc3Ha~a. 

, , 

Ecnn 0603HaqWTb cy~Mbl KBWpaTOB OTKJI0HeHdCi ~ Y K B O R  D, nOny- 
9 U M  PaBeHCTBO: 

Ha ocHose pa3no~eunn nncnepcun (7.41) B CO~TB~TCTBUU c rnno- 
~ e 3 0 8  oTCy'FCTBnn pa~nurnk ' M e w  rpynnaMu MOrp 6blTb IIOnyqeHbl 
TPU OUeHKR reHepWbH0fi AHCnepCUU, ~pOilOp~~OHaJlbHblC CTeneHn 
csofjonb~: Ha oc~o~e.06qefi  sapnaunn, ~emrpynnosoii (@amp~of i )  n 
B~y~pllrpynn0~0fi (O~FT~MIHO~~). ~ U C J I O  ~Teile~efi c d 0 n b l  paBH0: 
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I n'bTpe6HOcTs B N&lb30BaHRl i B b 1 6 0 ~ ( ~ ~ 0 ~  M&M, Bblpa60~~e 
~epodCH~~THbl~ C y ~ e H ~ f i  B C D B ~ ~ M ~ H H O ~  D T ~ Y ~ C T B ~ H H O ~ ~  npd&+~ke 
~erip@pb~eno paciunpnercn. B rocynap@se~~ofi cmucmre  OCHOSH~IMU 

' H & p a B n e ~ w p ~ ~  HCllOJI63OBaHAn Bbl60p0'f~0~.:.~erOP.a T ~ ~ ~ ~ U U V O H H O  
nsnl&n 6mnmqnble'06cne&o~a~nn ce~efi ,  B M ~ O P O ~ H ~ I ~  nepenncn 
HbeJIeHki~,. KOHTPOnbHble O ~ X O J ~ I  H Tlp.0~ep~n ilOCne n~obenenun . ,  , .  
cnnoru~blx 06cnenown8. 

: . Co~natise enuHoro r o c y n ~ p ~ ~ i e ~ ~ o r o ,  beruc~pa npeinpnnAfi u 
opran~aqnfi  (ErPnO), B e p o ~  4nrctipymcn ;Bee xo3nf ic~~ym~ne 
c)i&et~~b! H ~ " & ~ ~ ~ T O ~ R ~  P o c ~ n f i c w ~  @ellepacTni~cex ~ O Q M  C O ~ ~ C T ~ ' ~ H -  
HO~TU, 'QTK~~IB& e o 3 ~ o x ~ o &  n p o ~ e n e ~ h  p83~0.06pa3~b1~ , , ~ b l b o p r -  
HSIX oScne~6aa~uk B 06nac~n ~KOHOMUKU: . , , 

B 06JIaCTi ~ o ~ ' a J l b ~ L 4 ~  u c c n & 0 ~ ~ n 8  F C ~ ~ ~ ~ C T B ' ~ H " ~  &a- 
TUL~OTMKP rnaaud~~.  n$$ne~cn 6 1 o ~ ~ ~ ~ e m ~ o e o 6 c n e ~ 0 ~ a ~ u e ,  r q p o e  oxBa- 

. n J l ~ y e p ~ O  .48 GFc, ~ O M O X O ~ ~ ~ C T B .  ,OH@: O C H Q B ~ H O  :,Ha:.MHO: 
~O+",~H,'IC~TOM ? I, d w g ,  9 6 4 ~ $ ' 0 6 % 9 ~  : B ~ I ~ O P K U  p a ~ n p e ~ ~ e r i ~ ~ $ ~ ~ ~  :no 
c,@epaM ~ ~ H A T O C T M  (ddd pa6o~am.uuF) H ~ e p p m p u a ~ .  . A T ~ M  n n n  
pa6q~amuaux npgn3~onu~cn OT6oP ~ p e ~ n p . u n w ~ ~ ~ n p ~ g e p a x :  ~ w o f i .  
oTpwU B O T O ~ ~ H U ! P P I I ~ $ P U H ,  WU, HanpuMep, H ~ H O  d p & b  : 
109 p&oqmx, s a ~ q ~ x  B o n ~ n p n e n n o ~  q a c n u , ,  Ann 6 c C q p e a ~ u n  
& M e i \ H ~ ~  61~3ice~o8 +wUC):d~ ' n a . ~ a w w ~  o?n6.paHk1~~ npenripnn- 
Tn,n 6p io  He ~ e ~ e e ,  20 6 m m v ~ ~  . B M ~ ~ ~ , G u x  p a 6 0 ~ : ~  Pa3HblM 
~ ~ o L W ~ M .  ?apa6m~qii Wa, TO, 3 k l i l ~ ,  n0ni&0 ,6blTb .PO~PW? 100 : 
:.29,:!;5: npennpv~ua.  ,Wo,p ?pennii!$~yf! , ? p p y w  no,cn~cQ!, B 
m p o ~  npennppnTu8 . p . a q n o n ~ ~ @ .  B y o p n e  . Y ~ ~ I @ B H W ~ .  ;cpeLi~el 
3p@g:yTR~@: ,nn*~ .pa60rnx, y ~ h p y t n , , o 6 u j e e  ,gp~n~~~.pa6py%, , r x  
'cy+iapiH& 'Gpa60Y~& riria~a. Ular b6opa onpenenaerca ReneHveM 
o6qer9 sqena ~ a 6 0 r q  ' ~ , a  npeq~pym!Fx. ~ a ~ ~ ? . f i  & p + @ ~  ?a  .q!yJ 
&@ie~blii npehnpnkTnfi. , . ~ .  J+in Bcem,, Ha. , n p e ~ n p ~ n ~ n . ~ x  , ~ + H H o @  OT- 

p a c i ~  ,B q6nayN',.?a~,@ 30525 ( ' . ' . ,  renose& .. - , , ,  ?Q , , , I ,  yar , ,  .@op.a.pase~. 30 5.25 : 
::'5 = ,6195: no & ~ ~ b l ~ .  K $ M ~ ~ X T U ~ H G ~  ' ~ , @ . ~ ~ ~ H H o c T ~ : $ ~ ( ~ o ' I ~ x ,  9 naH- 
H ~ I M  . , V ~ + ~ O M , . G T ~ ~ ~ B  .. . ~ P O U ~ B @ ~ , ~ C ~  ~ 0 p ~ n J ~ ~ n p ~ ~ f i j , ~ ~ b ~ : , 3 ~ ~  
~ p o ~ ~ p ~ w ~ a . ~ a ~ ~ p ~ e 3 e ~ ~ a ~ ~ ~ , ~ 0 ~ ~ b b ~ n 0 , , ~ ~ ~ ~ ~  ~p%4r$ki<Mec8~- , . .  ,. , . . , - , , .  

? Hoti:~apa6mofi nnm: C n e ~ m u a n  CTWHX C ~ n 3 a ~ a  c OT6opoM pa60- 
VUX Ha Bbl6~aHHbl~ npeAilpUnTUfiX:CpeRU 20 GmmeTos n & ~ b l  6bl~b ' 
~ ~ ~ ~ o ~ u u o H ~ J ~ ~ H o  npeAC7aBJleHbl 6 w e ~ b i  '&Mefi ~ h b x s a ~ 4 ~ ~ ~ p 6 -  
BaHHblX ~ ' B ~ ~ c o K o K B ~ J ~ u $ w ~ H ~ o B ~ H H ~ ~ X ' ~ ~ ~ Q ~ ~ ~ ~ ~  ~ e n n  *x KaTeID- 
pnfi 0 6 0 ~  npOBOnWTCfi M ~ ~ Y I ' I ~ C K U  n0 c n n ~ ~ a ~ ~ a 6 o ~ n ~  C O C T & ~ H ~  
H ~ I M  B nophnm y6blea~un cpen~e~ecnnq~oir sapai3moA nnaTb~. B b 6 ~  

"' p~'l~h'CdtlolcynHOCTb~n'p~ 6 ~ ~ o ~ @ b t ~  06.5~~eno~&nnx alcnwaw h c,=Gbu 
~epa6araburnk ( ~ ~ H c u o H ~ ~ o B ; . ~ ~ ~ . H ~ ~ B ,  ~ H B ~ M ~ ~ O B )  0nn"O'ler. 

3anaqefi C T ~ U C T U K U  B 06nac~u 610nw~~UbiX o6cneno~a~uii n ~ i e ~ ~ n  
o6ecne.le~ne npencrasmensc~ea ,B,cex coqnanb~b~X rpynn H y s ~  Bcex 

' ~ ~ T O ~ H H K O B  noxona. Han6onee O ~ U H M  nora3aren.e~ ypoBHn 6na- 
mcomnnnn Hacenenun nsnnmcr neHemHble noxonbr, noc~ynamuue B 

CeMbm ?We 3 a p a 6 ~ ~ 0 2 i  nnWbl, n p e ~ ~ f i ,  eANHOBpeMeHHblX BblnnaT, 
I-WOpapOB, Ilpenrip~HnMa~6b~Kord x6xoni unu" kdxona &, c o 6 e s e ~ -  

' HOCTM, KOMneHCaLI)(OHHblX bblnn& U A O T ~ U U ~ ~ .  B COBOKymHbie AOXOnbl 

Ce~bn ~ m i o q a m r  Tame HaTyparrbyan onnaTa T~$AS, noxonb~, nMy- 
YeHHsre OT peann3aqnu n' 1i$~e6neHHn npowKunn nurH,oro .nonco&o- 

xosnficrsa ( canosoroyra~a , ,  ~ ~ ~ K T N B H O ~  obpoka). m n .  gpalc- 
* ~ ~ K G T u K U  0 6 e c n e q e ~ ~ o c ~ n  cehie%dne&w Y$h~b~&b ux ~ ~ o n , ~ e ~ U n ,  

a :Titme san~owib~e h a c ~ y n n e ~ ~ q .  B03~ava& .s~aqeHne jan'a@ia bur- 
' , '18 , ,  , ,  . , .  ' doro no~pe6netius. " " . .  . 

60nbluoe s ~ a r e i l n e  uueeT,npui~e~enue ~ ~ I ~ O ~ O ~ H O &  ~ w d + .  Ha 
O M ~ I I L I ~ W H ~ I X  npennpba~unx"m~ 'cia'~uc~Htiecrm <oH+pbnd<g"d- 

"msa nponyrunn w u c n ~ ~ ~ o ~ a ~ n f i B ~ y ~ p n c M e ~ ~ o ~ ~ ~ p e ~ e ~ u ~ a 6 o ~ h .  
, I . :  KoHlj2p~b aalfecbsa ~~p&jYXy& n,,6iofifiTdn' ~ n n  '-Bofi ."pbi,j,K- 
U ~ U  H B IIpOUeCCe ee U3mTOmTOBJlern~ Bb166~0qHblii KoHTPo~~B ' K ~ Z ~ ~ @ B B  
.?osofi riponyltuuu ocymecTBndeTcn TaK: 0~61ipawcn HZI npo6y HeKo- 
'ropoe rncno U ~ A W H ~  u, o~ ie~waercn  r a r e c ~ ~ o  ~ q o m  u s  H ~ X .  no; 
pone. ne+ev~E.~x u3nenuii cpenu QTd6paHHi++, C Y ~ T  o r a r e p ~ e  BC& 
hapmi uywi2ij. &nnnonn'6pa@ He npesbi~aep ~eiio~bljord dbhyc- 
i .u~oro npefiejla, T O ' B G ~  rr*uri .ilpu~fi~%*cg 6 e 3 d n n 6 k ~ o k  w k p o ~  
5%. Eu& k e  Abnn 6 p a e  6rntm6 .qqnyc~n,~o+ npeieha, T? npqeoiik~cn 
bnnomean np0Bep~a B C ~ X  0 ~ ~ a ~ l b & ! b 1 ~ ~ 3 ~ e ~ ~ f i '  B I ? $ ~ H u ,  KOH~GHO, ecnh 
owa Be csnsasa c y~nwixxeriue~-'nnn nopr& ~ 3 ~ e n n ~ i .  ' ,, , , 
1. npw 'nposene~uii KtiHfpoftn , 'uk:c~.ani~ ~ P O U ~ B O R C T B ~  rnponyrqnn' 
~ ~ ~ O C ~ ~ 0 e f l ~ n  '~wann606pa6driii OCHOBHOe BHUM&HH~'~&M&CP 

H T ~ o J I ~  nono%&Hnff U ~ H T P ~ : H ~ W ~ ~ ~ K U  CT~HKOB'W ~ a p ~ a q ~ n  i)a3~& 
B ndaneA, 06pa66FaHm1r Ha r.mannopexyq& 0 6 b p y ~ o s a ~ ~ k :  '!. ; 

Ann u ~ Y Y ~ H N R " c T ~ Y ~ ' I ~ P ~ ~  p a 6 o r e r o ' ~ p e ~ e ~ l r  p83Hblx ,m~&pnA 
~ ~ O T H H K O B ,  ' O C O ~ ~ H H O  pa6orux, 'a 'Tame p n X  Xapa~TepncTU~U' uc- 
onuosmn# Mawun n oEopynoe&un H~llOnb3ye~kk ~ e m o d  : ~ o ~ e h -  
MX aa6nmk3enuC. ~ . , M C T O ~  C ~ C T ~ H T  B:pern&pailHH Buns S ~ ~ ~ T : B ' ~ B - ,  



, . 

KYMeHmB + H P M ~ I  3anpo~epxe~~1finepiron. 0t jeiq~o ona:npe~Bapk- 
,' 

pa36u~ae~cr  Ha on~o~onnble  CBCCHB~I: "0, hpa,mepy p.bky.- 
no .UeHTpaM ~ B ~ C T B ~ H H O C T U ,  no r,&orpa@nqecKo~y npH- 

HaKYTno BPeMeHHOfi ~ o c ~ ~ ~ o B ~ X W ~ ~ ~ H O ~ T ~ ,  ~ O , ~ H T ~ H C ~ B H ~ C ~ ~  jan- 
oca8 H a  AaHHblfi BU.8 MH@OPMBUUM H T.A. KaAno~y ~ O K Y M ~ , H T Y  
PHcBanB,aeTcfl Yncnosan Mema, '.n no ra6nnue cnyr+blx, ween 

B,o/ZnTc* m60p HOM~PO?. B. +O~US~CTB~?, . C ~ O T ~ ~ T C T B ) & ~ ~  ~ 6 % ~ -  
'~bi6'0~~n.,'hqbXHb. npOBek~U, H Mexa~n9ec~n&' 0 ~ 6 o p  
Opa, PaBHblM N ::9 , N- 06'be~ reHePan~H06 c & o ~ y n ~ o c ~ n ,  

/ I .  , . $ .  , , .  o 6 s e ~  B ~ ~ ~ O P K H .  06b1980 HaqHHaWT 0 ~ 6 o p  He , c n & ~ o m  norcy- 0,25? ' . .  , O T C T ~ ~ R B  nonmara. ' ' , n=- ' 
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, . - -  
032s4 = 40 000 ~a6imne*nfi. M a ~ c n ~ a n b ~ p , n o n y c ~ n ~ , s a c . ~  
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lOTpeH6d t61H60 SHaWHne ~03@&il lne~~a HWeXHOCTU, nu60 Benu- 





8.1. IIOHIiTEiE 0 CTAT~ICTHYECICOB 
H KOPPEJIIII~%OHHO~~ CBII~EI 

C O B ~ ~ M ~ H H ~ U ~  HayM HCXOnHT M3 B3aklMOCBfl3H BCeX flBITeHnfi npUp0- 

nb1 M O ~ ~ U ~ C T B ~ .  0 6 a e ~  npoaylcuuu npennpumun c s n 3 a ~  c racnewio- 

CTbH) ~ ~ ~ O T H U K O B ,  MOUHOCTbH) ~~u~' ;urenef i ,  CTOUMOCTaH) nPOH3BOn- 

CTBeHHblX (POHAOB A el4C MHOCHMM npki3HaKaMH. 

H~BO~MOXHO YnpaBnflTb flBJleHUflMM, npenCKa3blBaTb MX pa3BUTne 6e3 
nsyqewun xapawepa, cnnbl u npytux O C O ~ ~ H H O C T ~ ~ ~  csnsefi. ~ O ~ T O M Y  

MeTonbl uccnenoeatsnn, n 3 ~ e p e ~ n n  c~fl3eii CocramflloT qpe3~blqaZi~o 

s a x ~ y m  qacTb Memnonoruu HayqHoro uccnenoeaHwn, B TOM qucne H 

cramcTnqecKoro. 

Prwnnram~ nBa Tuna csrseii Memy pmnnrHblMu nsnennflMn u ux 
n p n 3 ~ a ~ ~ u :  4yir~yuo~anbwym unu xecmKo d e r n e p t u i u p o e a ~ ~ y ,  c 
on~ofi CTOPOH~I, u CmamucmuuecKyw nnn cmoxacmu~te~~u dernepmu- 
HuposaHnylo - c npyrok C~poro onpenenmb pavlnqne ~ T M X  mnos c~fl3n 

MOXHO TOrB, KOr 'a  OHH nOny'laKur MaTeMaTHYeCKyH, $ o ~ M ~ ~ u ~ o B K ~ .  
&fl IIpOCTOTbl 6 y n e ~  rOBOpUTb 0 CBII3H ABYX fl~neywA UnM nByX npn- 
3HaK08, MtiTeMaTRqeCKM d p a ~ a e ~ o t i  B $ O P M ~  YpaBHeHHfl CBn3U AByX 
nepeMeHHblx. 

Ecnu c umenertuem J H C N ~ H I U I  o d ~ o t i  M nepeiMeHlrbzx cmopm w,+telcrc- 
emcz cmpozo o n p e d c n e ~ ~ b m  o6pmm,  m.e. sfiarexum odnoti nepaieu- 
HOG c61uamenb~o momeemcmeyem &HO m u  H ~ C K O ~ Q K O  ~ O V H O  3adm- 
nb~x 3nu~enuG dpyzoti n e p e ~ e n ~ o g ,  cemb ~e31ct)Y HUMU asmemcx 
@ Y H K ~ O H L U I ~ H O %  

Hepen~o WBOpflT 0 CTpOrOM COOTBeTCTBUH JlUlUb O ~ H O ~ - 0  3HaqeHMfl 
~ ~ o p o i i  n3 nepeMenHblx KamgOMy 3~aqe~n10  nepsofi u3 HHX, HO  TO 

HesepHo. Hanpu~ep ,  c ~ n s b  Memy y u x nsnneTcn cTporo (PYHKUM- 



sucne n + y ~ ~ u u w r a n b ~ ~ e .  nocnen~ne n p e m s n a w  &R g a c T ~ ~ f i  
cnyY& CTWnCTHWKlfX C W ~ ,  KQrna 3HSieHUflM 0nH0fi M P ~ M ~ H H O ~ ~  

c o o m c ~ q m  ccpacnlienene~nhz s~aqenna mpoR, OocTanqne w 
OAUOrO nnn HeCKOnbKux 3HarfeHUfi U UMcfOWie B ~ Q ~ ~ T H O ~ ,  P H Y M  
enupnlie. KOHWHO, mecmeHidOt: pmuvme . q e & ~ s m b ~ o  BeponTne 
c m x  pacnpe~enmufi n oTnenwiBfx 3na.lenkd4, nMemqw 8eponniac~b 
enUHMWl (ROCMBL~@~~~X), HWTOnbKO BWRKO, 'ITO XQTR @ Y H K U P ( O H ~ ~ ~ ' > .  
Hbre GBX3U n nOJlXO!WT B &UMpOKOM CMbtCJle OlTpEWJleHne CTtmC6r,i: 

~nreeRoti ~ ~ 8 3 %  B C ~  xe c n o n ~ b l ~  o c ~ o s a ~ ~ e w  ~ m o  m~opwn o myx :. ,. . 
~. mnax asseft. 

. Kuppquonaoai & 9 z ~  H&HBW aa?~~eiimFtEi sacmuti watt, ,,. 
cTamcnl~c1(0R C B e R ,  ~ 0 C l 6 8 ~ H f f i  tl kl~, 4FO ~ ~ H M M  3HaWHUIM OH- !i' 
H O ~  n e p e w ~ ~ a i i  c o m m y m r  p m m u e  C& 3*ilWenm apyrabi. i 
C ~ ~ M E H ~ H W ~ M  masenus npn3~am x mw~wep&.tM o6pa30~ m e n %  
eTcn cpenHee 3na~enue a p ~ 3 ~ a ~ a  yl, B fo BpeMa mr B K ~ ~ O U  crrnwk- ' 
HOW cnysae 3nawhvste np&eaKa y (c p'iuirus~bs~? ~ e p o s m c ~ n ~ u ~ ~ , :  
M O X ~  'npn~nnaa~k rd~arnec~sopam~fwbnr s~awwnfi. ," 

Ecnn. &e c ceHexHext3eM 3 w q ~ n a  npn3~a& x ccpe~me swveii@e'.:: 
npunna~ti p He myebnem ~ i ~ w w e p ~ b ~ i i b  dpamn,  HO ~ ~ U ( O H O W & P ~ ~ O  "'. 
ui~ganeTen npyrin mmucmsecmn X B . + ~ ~ ~ H C T P ~ K B  (nq~awenu &- ~' 

acu&&e~~nn,  wrcgecca n ~.n.), TO c m b  nw?.$Cs He ~ ( ~ p p a t f . ,  
quOn~& 'xpk n c ~ ~ ~ n q e c & & .  . . 

CT~TUCTUW~CK~~ CB%% k&DJ .4B$O. npU3Hd+@hU ( ~ ~ M E H H ~ I M ~ ' "  , . 
senn4uHftnau) npennan@m, q ~ 6  ,mkab1@ n3 e ~ e w  wlyrafi~yc~ 
BapU+UUW, U ~ U B ~ ~ ~ H ~ I X  3~a'IeHUfi ~ ? T ~ M c ' w T ~ J ~ ~ H o  cpe!W& s8n& 
SWHLI. &nu q e  m ~ y m  BapFauum nyem numb OANH rn .npu:a, at.:. 
3 k k 3 k H W I  ApYmW $vXKrrcn m w  n € ? W p ~ ~ ~ l l p ~ a ~ ~ ~ ' ~ ,  To. TOW-:' 
P ~ T  J lUl l lb  0 PWPEWM, HO @, 0 cTWWCWWKO~~ ( ~ a ~  60J4% KomW-i .~ 
~ U O H I M ~ ~ )  C B ~ H .  Hanpn~ep, npn artanme RHH+MPl%eCKnX pT@B MOY(?"' 
HO, H3MepJlTbi@Wpi3CCnK, . p ~ ~ n e R  pllm ~'~OXC&HOCTU (HM&KEUMX cJP:.' 
safiuym wie6newob~b) ua ~ o w p  nne. H s  n,ma3a rosopwm 0 rtoppe;? -;.t! 
JIRUHH MeXny B M M U  H C L ~ U M ~ H S T ~  nOtGa3aTeSlH KOpp?llnUnU C..; 
coimwwmymqefi nM ~ ~ ' W p n p t ~ a u w f i  (cna. r.?. 9). - , ,  

C a ~ o c n o s o  m p p @ m ~  4 B ynmpeijne~ue B maTucTnay a~r-;: 
nltfic~UR 6uonoe n c m n K  @~EHCNO ra.nbmH B Konue XIX B. Torn&$. 
OW nucanocb. KaK ncowIstiionu (cm~wwmne), no He npbe-ro MCB~M'::.:; 

(rehiion). a ctw~ 6bt mn3b)>, T. e. CBs35, no % B ripnewt~ofi B TO B ~ W U  I. 
( P Y H K W O H M ~ H O ~ ~  +a~k(e. B RayKe ~oo614e, a UMeMH@ B ~ a O ~ , ~ ~  

nzn, TepMeH ccwppenaqwn npnMeHwn e q e  p&~h&e, B w i ~ a e  XYIII 
~ H B M ~ H &  ( P P ~ ~ H U Y ~ C K M ~ ~  IIaJledHTon~r (GMI&U~J~UCT RD nCKOnat3WbbM 
O C T ~ H K ~ M  ~~(((BOTH~IX upacte~nf i  npomnux 3noxf XOPX IOosbe. OH - 

- . , 

a9xce~cc3arco~ mppennuun* saw@ u opmoe  x t u ~ b r x . . ' ( < 3 a ~  
ppennwi)) nohorae~ ~ o c c ~ a n ~ s u r b  no ~ a f i a e ~ ~ b r ~  B p a c ~ o n ~  

ny, mcnrna u a 4, o6nnv Bcero XUBOTHO~O n e,m Memo B q n c w e  
qepen c poraMu;To  TO 6 m 0  T ~ B O I I Q H O R X W ~ O ~ ,  a em Koneq 

w~enn wnbwa; ecnu xt& mna c WITI IMW- ~o WHW m p H o e  
POSOB, HO C KpynHF+MU K J W E i M U .  . . ,  

C M L ~ ~ W U ~  WCCK 
T~TCKOM n p y  

cwpora-Kmaae. OHM 'Bbtpn 
uMyW C p€%rBMU' U MInblTaMW: N 
be. M ~ u f i  3arpe~aen Kon 

mebe npcpcHyncn, ysnnen cwy3.r c 
pora n . I ( D ~ Y T ~ ,  M no' 3a 
MeHX * MOXeuls. A 3a TOYTO He 3Hae'wb 3aKoWa ,KODDeMUU,U. . . 

. . PBO~VIIZ , , , I' 

wtm -B. aremy npnPHarcaMn mwq B W U L & ~  pq-  
B-&iilu#filQW ?,@l4YUHHCZd & f Z & W O W T ( b  pe3ynb'r?" 
w (em mpltawn) crr Bltpwauuu + a m p ~ o r u  npn3~a'~a.  

fW3HSIK X -:6mn O&HKN n?WOPOLlVN1 TI09Bi npU3HaK Y -' 
C~. ' I~CKOXQ~S~CTB~HH~@ KyJTbTypbl. 3- COB%PMHHO XCHO 

Wq.ffiKN, W0fi ng119HaK B ~ I F W ~  K$6( He3aBHGWMa51 rIWMeHW 

8'1 3 icnaccu*ecrufi npinrp, npnolnenub~fi ~ p y n ~ e f i ~ n i  c~amc-+& 
POCCH~ Haqana XX B. A. A. ~I\ ,~DoBuM: ecnu B K B ~ ~ C T B ~  nou3- 7 '  - .  

- r mmb.qslcno h p ~ k x  ~ o ~ a n n  B m+w, a 3a npmnalc y - ' c ~ M M ~ ' .  
e.CW nOSJJpOB,,W'Mt)KAY npH3HWaMU .X d y B c  
?~CCMH CYUIWTWHHa ISf3XM2U KOppen%W; B, 

OXapHwKOB B ~ -O~OM, 'T~M & m b ~ e  bi y 6 b l ~ ~ ~ ~  
! YXC He 3aHHMaAUG!& nL4 nmPHnKl4 n.WX~TCnbCTBOM 113 ;', 

Ho nenp B npymhi,. & B H H ~  wppemuum 
npnsraH:kl n chenc79nr; o6a npn- '. 

MHbl - pa3Mepa roppm. Bnon~e . 
b W  lW%aPHbtX '?ltcre% HO f ?~b lue  P4 ~:,J, 

Wpoa n @MT~GOB (TFHUX 38 m& WM B M ~ ~ ~ E U X  mpftm. . 
T v k  n p b  WHHKUOB~HW ~ ~ p p e n m u  - B ~ R M O C B ~ ~  n P G B -  .i 
B, ~a)i~llt*ii n3 lGMOpb!x H,: spuqn.H&, u cnemrae. T a m ,  nanpnnaep, ' i, 

SUUJI ,- YpOBHSMn -IIpOvWBoAU~n%WU, Tm(88 p&%Xux ff ::. 
M DIIJlacM 1 q TpyPSi ( T ~ w @ H &  ~ w M ) .  c eaH0fi empOHbl, 

b 38PMZWbl - ' C ~ ~ A W B H ~  n~U38oAUTWIbHWTU TWAa: reS O W '  

. HO e @py'mfi WOpOHbl, YCTEiHOBJIeHHble 

229 
, , 





, . . . > 

, , .. ~ ~ ~ @ ~ e n ~ & A ~ ~ k d - ~ e r ~ e ~ & n ? ~ ~ b l . ~  a ~ i n 3  y v ~ ~ ~ ~ a d e ~  : .~e%&amp-  
' ~ b l e  csnsu~:cneno~a~eni1f0,-~n~eT H ~ M  6 o n e  n0nri0e~us~epew~e @nu 
K ~ o ~ ~ : ~ ~ K T ~ ~ ~ : ! . ~ ~ ~ M o ~ : H & ~ o c ~ ~ A c T B ~ H o ~  . B $ i d H ~ e  pe- 
3yntiTa~ns~sik n p u 3 ~ a ~ ;  kocse~noe BnpnHue + m p a ~ i i b p e 3 ; e b . m n -  
nHye ,~a!,npyrne, Qal~fopb~; 8nnnHne acexp 4 a m p o ~ : n a  ~ ~ ~ Y ~ ~ T ~ T H B H ~ I W  ., 

~ P . H ~ H & K .  Ecn,u:cbn3b'Memqy @ ~ ~ ~ ~ M A H ~ c ~ w ~ c T B C H ~ &  UHile,KcHbl~ 
~ ~ H ~ U ~ O M  &lOSH~:OrpaWA~UTb.QR. 6 f l ~ ~ A ~ h 0 ~ ~ n ) ; ' l a e  elb nOJIe3~0 
llOilCSmTb K O ~ ~ ~ ~ X U U Q ~ H O ~ ~ ~ ~ ~ ~ C C H ~ . ~ . H ~ ~ M  A3M&peHA'eM ~JfnSHkin 
tjara'opod, n&Xe eGnM OHA ! $ Y H K U N ~ H , ~ ~ H O  CB113aHbl. C; , $ ~ ~ Y J ~ ~ T ~ T u B -  

. . H ~ I ~ ~ I I ~ U ~ H ~ K O M .  : ' , , , , ,  , I 

,. , , . ,  . . . . ,  , .  . > , . . . ,  . , , .  , ,  
. , , , , ,  

. .  , , , , , . . ,  , , 
i , . ,  . . ., ' , ,  , , 

. . 

' .  . , 
.% ' l . ' , :> , , , I :: , , , ,, ,,: :., 8 , . , , . ., ' , , . .  

I '  

..,I. B. ICOOEBL?~~T~~U E ~ y ~ u o m ~ ~ . ~ ~ p p e i q ~ u o ~ ~ ~ . i i ~ ~ ~ F 3 ~ ~ , e e ~ ~ ~ r y s e -  
., . mue,,,,$me,w nee q q u : , :  . : . .. , . :.'. ,: . , , .  , :, . .,,, , , . . . 
i 

: , . : . ,I) ,mMepeRue ,,napaMapos y p a s k ~ u n ,  .~bip;wtat&qeru ~13x3~.  .,cpea- 
.H@ ' i~a~eriuZ/  ~ & ~ u c n ~ o i i  n e p e ~ e n ~ o i i  co 3,~arenunMn ~e3asyou~ot i  
nepeMeH~$i ( ~ ; ? B U C H M O ~ ~ G A H  ~ e n l l q ~ ~ p e 3 y ~ b ~ ~ A B H 0 m  npFHaKa 

, ,' 
, . . bT.3~aq@H~fi OPHOM) .VnW . H ~ c K o ~ ~ w x @ ~ @ P H ~ .  ~PM~H~P(OB);, 

,: 21 n3~epe ,~ne  ,TecxaTbi, csnsu a ~ r x  (nnn~.6ofibm~ro uacna) npus~a- 
. ' KO,?: M e m y  G ~ B ~ A ; .  . *.. . . , , '  , ,  , , , ,  , , , ' , :  

I , Bwpar 3 w a  cnwn@nv~a  m n  ,cpimic&we~~x,  csnseicj a;:nepean 
, ,~ , , ,  
':' ." paipa60~a~aiifj1~ + ~ H K U M ~ . ~ W I ~ H ~ ~ X  ~~n~ek;nsyngc1106~;ure f i .  OCHOB- 

HLIM,; M~TOAOM i)ellleHAlli 3 ~ a 9 A '  : H ~ X O ~ ~ H W I I  f l a p . a ~ e ~ p 0 ~ :  YpaBHeHH* 
~ ~ n 3 n ~ ~ ~ a e ~ c r ~ ~ e ; r o ~ ~ ~ a ~ ~ e ~ b ~ n x  ~ ~ a n p ~ e  (.M,H.K.)i 'pa3pa60~a~~b17HH61ii 
Ka4;. ~ayccd~(.1.7.77.-1855)r. ~ ~ n c . o o m n ~ ~ ; ~ u ~ n ~ j / ~ ~ n ~ .  c~MMKI:J@~~- 

, - p m p ;  o~q~~e~nG:'~@ampqeouctn3~epe~~pix!;~~a9e~hti. sa%yjcnhiiti ne- 
, .  . 

p e ~ e ~ n o o  .y OF ee, 3~aq.nwi4, ~bi .qn,cne~~bix no.ypaBHeHutO CBXJU c 
,,&@.pHb!~ II~~SW~KOM:.(MHWIIMR O P U ~ H ~ K ~ M U $  , .,, , , , , 
' , , ,  . :.'@a, u3~epennn r ec~a r s i .  ckqan . n p n ~ e ~ n e ~ t n  H ~ C K O I I ~ K O  :nq+a~e-  
~ ~ e ~ ~ . ~ p A . ~ a p ~ O i i c B n 3 U T e C H Q T a C B n 3 n  R ~ M ~ ~ ~ $ T C X  I IpSWe'B~~N KOP- 

' 

~ W ~ ~ ~ O ~ H ~ ~ M ~ ~ T W O I I I ~ H ~ ~ M ,  KWpOe 060@H&aeTEn rpe~,k,~KOfi ~ ~ K B O R  
q~fiK,nwpirr.~oppqkuuo~~om 6T~o lue~un  - ~ T O : O T H O U ~ ~ H N ~  ,Mexpyn- 

. . no~~ti.nncnepcan pe3ynbmheHoro: n p u 3 ~ a ~ a ~ p ~ o p a n  ~ a ~ p y c a p ~ n u -  
. . ' .  

n~~e~pa3nnu~ti~i~pyn.nnpo~o~~d~o .:@am?p~,orq~ npns~atci Ha opentitom 
' ~ e n u r u ~ y  ,pe3ynbmrn~~oro npsssaiq oGiqeti mcnepcuri pe3ynb~a-~ 
, . T U , B H ~ ~ ~ ,  iipn3na~a, s s r p a ~ m q e t i  BnnRHue Ha Hero B+X npnsnn A 
X C ~ B V ~ : & K ~ ~ ~ T . K O ~ ~ ~ ~ N U U O H H O W  OTNOILIeHpR 'Ha$l&eTcll .KO~&$U- 

, , 'L!  , 

' , . ywenmm dernephumqw: ' .  : , , , . , ,$ '  . 
', , '  





U U O H H O - p e v e ~ ~ t l ~ ~ ~ b ~ f i  a H a J l n 3  n 0 3 B O n W T  p a 3 n e n U T b  B n U n H U e  KOMn- 

J IeKCa (PIKTOPH~IX nPU3HaKOB, a H W H 3 U P O B a T b  p a 3 n U q H b l e  CToPOHbl  
c n o ~ ~ o f i  CllCTeMbl ssau~ocnnsefi. Ecnn MeTOn K O M ~ H H U ~ O B ~ H H O ~ ~  a H a -  

~ H T R ~ ~ C K O ~ ~  r p y I l n U p O B K H ,  KaK n p a B U n 0 ,  H e  naeT B03MOXHOCTb a H U l U -  

3 H P O B m b  6onee 3 ( P ~ K T O ~ O B ,  TO ~ 0 p p e J l ~ U ~ Q ~ ~ b l f i  MeTOA npn 0&beMe 
COBOKYnHOCTU OKOJIO C T a  e n U H R U  n 0 3 B O n U e T  BeCTU a H U l U 3  CWCTeMbl C 

8-10 @ a m p a ~ u  n prunenun ux n n n n H u e .  

H ~ K O H ~ U ,  pa3BHBl l lo l4HeCX H a  6a3e KOppennUHWHO-peveCCUOHH0~0 
a H U l W 3 a  MHOlWMePHble MeTOnbl  (MITOP. r n a B H b l X  KOMnOHBHT, @aKTop- 
H b l k  B H W U ~ )  IIO3BOnflKJT C A H T e 3 U P O B m b  S n U R H H e  nPN3HaKOB ( I l e p ~ U ' l -  

HblX (P~MOPOB), BblLlej7llR H3 HWX HeflOCPeACTBeHHO H e  YqMTblBaeMblrj 

m y 6 U ~ ~ b l e  ( P ~ K T O P ~ I  ( K O M ~ O H ~ H T ~ I ) .  Hanpn~ep,  uy ran  KOppennUUiQ 

pn.4a npU3HaKOB H H T ~ H C U @ U K ~ U U U  c ~ ~ ~ c K O X O ~ H ~ ~ C T B ~ H H O I ' O  npOM3BOA- 
CTBa, TaKUX, KaK @ o H ~ o o ~ ~ ~ ~ ~ ' I ~ H H o c T ~ ,  3 a T p a T b l  Tpyw H a  e n U H U I I y  

nnoqmu, 3 ~ e p r o o 6 e c n e q e ~ ~ o c r b ,  B H e c e H u e  yno6pe~nk H a  e n n H u q y  

llnOWa2lU, n4IOTHOCTb I lOrOJ lOBbl  CKOTa, MOXHO CUHTe3UPOBaTb 0 6w~  
q a C T b  HX BnUllHUn H a  Y p O B e H b  IlpOQ'KUUM C e n H H H u b 1  n n O I 4 ~ U  HJIU ~ a '  
npOU3BOnUTeJlbHOCTb T p y n a ,  n O J l y q U B  0 6 0 6 q e ~ ~ b l f i  (PaXlWp ((UHl'eHCiI- 

@ u ~ a s ~ n  npouseonc~sw, H e n o c p e n c T s e t i H o  H e  n ~ ~ e p u ~ b ~ f i ,  H e  orpa- 
x a e ~ b l f i  e n n H b l M  n o ~ a 3 a ~ e n e ~ .  

npaennb~oe n p u M e H e m e  n u H T e p n p e T a q u n  p e 3 y n b ~ a ~ o e  K o p p e -  

n n q U O H H 0 - p e r p e C C H O H H 0 ~  aHWlW3a 8 0 3 M O X H b l  JIAUlb I l p U  IlOHMMaHUM 

B c e x  cneun@usec~m Y e p ,  n o c m u H c T B  u o rpa~uve~uf i  M e m n a .  no- 
3TOMY H P H O  PeKOMeHAOBaTb BEPHYTbCIl K AaHUOMY p W y  3tIHOBO 
nocne uyreaun o c n r n b n b ~ x  pawenoe P . a H ~ 0 f i  r n a s b l  u nocne npnobpe- 
T e H H I  H ~ K O T O P O ~  nPaKTUKU npUMeHeHU5l  M e T O n a  K P e W e H U l o  p l u n U q l  

H ~ I X  sway. 
H e o 6 x o ~ u ~ o  t ~ a 3 a ~ b  u o npyrux sanavax n p u M e H e H u n  Koppenx-  

U U O H U O - P e r p e C C F f O H H O  M e T W a ,  H M e l o U U X  H e  ( P o ~ M ~ ~ ~ H o  MaTeMa-  
T U Y B C K H ~ ~ ,  a ~ 0 . 4 e p ~ a ~ e n b ~ b l f i  X a p a K T e p .  

1.3adaua sudenerlm saxcrtetitsnur rl,axmopoe, ~nunloum H a  pejynb- 
T ~ T H B H ~ I ~ ~  npH3HBK (~.e. H a  B a P H W U l o  eI'O 3 H a q e H ~ f i  B COBOKYOHOCTU). 
3ra 3 ~ a u a  pernaeTcn B OCHOBHOM H a  6a3e M e p  T~CHOTLI CBSSU (P~KTo- 
p O B  C pe3ynbTaTUBHblM npU3HaKOM. 

2.3adava oyenKu xo3zicmsen~ofi demenbnocmu no s@$e~rnusna- 
cmu ucno~~b~olonanw weioqwrcfl @axmopos npowsodcmsa. 3 ~ a  s w a  
peluaercn n y T e M  pacvera a n n  ~amgafi e n u H n u b r  c o e o K y n H o c T u   ex 
Bej7UqMH pe3yJlbTaTUBUOrO IIpMsHaKa,  KOTOPble 6 b l n n  6 b 1  I l O n Y W H b I  npn 
cpen~efi no COBOKyIlHOCTi4 ~@@~KTUBHOCTU UCIlOJlb30BaHUII @LKX)POB 

M CpaBHeHUIl  UX C ( P B K T H ~ ~ C K M M H  p e 3 Y n b T a T a M P  flPOU380nCTBB, 
3. 3adaua npwno3upocanm B O ~ M O X H ~ U C  3~auenulj peqnbmamm- 

HOZO npu3uaxa npu 9udasae~b~u snavenwur q5axmopeax npu3~axos. 

~ ~ M X O ~ M T C ~ ~  P e I U a T b  H O ~ P ~ T H Y M  3Wa'Iy: B b l q U C n e H U e  H ~ O ~ X O ~ U -  
MblX 3 ~ a ' I e ~ U f i  @ ~ K I W P H ~ I X  llpU3HBKOB AJIll 06ecneve~un ~ I l a t l O B O r o  H n H  

- x e n a e M o r o  s ~ a q e ~ n n  p e 3 y n b ~ a ~ u ~ ~ o 1 - 0  n p u 3 ~ a ~ a  B C p e n H e M  no co~o-  
, KyIIHOCTU. %a 38nWa 0 6 b 1 9 ~ 0  H e  U M e e T  eAUHCTBeHHOr0  W l l l e H U I l  B 

1 P a M K a X  AaHHOrO M e T O n a  A AOJIXHa nOnOJIHfiTbCn ~ O C T ~ H O B K O ~ ~  M verne- 
H u e M  o r n u ~ u 3 a q u o . ~ ~ o f i  3gaqu H a  ~axoxtne~tie H a n n y q m e m  n3 803- 

:' MOXHLIX B B ~ U ~ H T O D  ee p e m e H u n  ( ~ a n p n ~ e p ,  ~ a p u a ~ ~ a ,  nossonnmqem 
' AOCTU'lb T p e 6 y e M o f o  pe3yJlbTaTa C MUHMManbHblMM 3 W p m a M U ) .  

4.3adara nodzomosxu da~nbtx, H ~ O ~ X ~ ~ U U M X  s xaqecmse. ucxod- 
, n u  dnnpezuenwr onmunru3uyuo~~~x sad&. H a n p n ~ e p ,  b n  H a x o x -  

i A e H U n  0 f i ~ k f M a n b H o f i  CTPyKTYPbl  I I P O U ~ B O ~ C T B ~  B paf io~e H a  nepc- 
I'IeKTUBy U C X O n H a n  U H $ O ~ M ~ U H X  A O n X H a  B K n l o ' l a T b  n o ~ a 3 a T e n ~  

; IIpOH3BOXUTej7bHOCTM H a  ' n p e ~ n p n ~ ~ n n x  pa3~b1x o~pacnejl u   pop^ 
,, CO~CTB~HHOCTH.  B CBOlo  o r e p e n b ,  3 T U  n o K a 3 a T e n u  M O r y T  6 b l ~ b  nony- 
I ' i e H b l  H a  OCHOBe K O P P ~ ~ R U H O H H O - ~ ~ ~ ~ ~ C C M O H H O ~ ~  M o n e n n  nu60 H a  

OCHOBaHUU T p e H A a  A U H a M H s e C K O r O  pma (a T p e H n  - 3 T 0  ToXe Y p a B -  

H e H u e  perpecouu). . ' . 
' 

n p U  p e I l I e ~ U b i  Karnqofi H 3  Ha3BaHHblX 3 W a V  H j ' X H O  YqUTblBaTb  OCO- 
~ O H H O C T M  E l  O r p a H U q e H U n  KOpPenXUUOHHO-PerpeCCUOHHOW M e T W a :  

j '  Ben~ufi pa3 H ~ O ~ X O ~ U M O  ~ n e l l u a n b ~ 0  o ~ o c H o B W ~ , B O ~ M O X H O C T ~  npn- 
' ~ u ~ ~ o f i n ~ ~ e p n p e ~ a u u n  y p a a H e H u n  KaK o6z+cnnm~yezo c e n s b  M e w  

, sapuauneii @ampa  u pe3ynb~a~a. T p y n ~ o o B e c n e v u ~ b  p a 3 n e n b ~ y m  

, OUeHKY BnURHHIl KtlXAOrO U3 (P~&oPoB; B   TOM O T H O ~ e H U n  K O p p e n n -  

'" UUOHHbte  MeTOnbl  my60~0 ~ P O T A B O P ~ S R B ~ I .  C O ~ H O R  CTOPOHbl, nx 
UAeaJ l  - U3M,epeHHe 'WiCTOrO BnFfRHHII KB)KAOrO @ a K T O p .  C hpymk 

' -  C+OHU, T a K o e  u 3 ~ e p e ~ u e  BO~MOXHO npv o ~ c y ~ c r ~ n n  c ~ a 3 u ' ~ e m q y  
;, cpawopa~ti u c n y q a f i H 0 e  sapuaqnll n p m ~ a ~ o . ~ .  A T o r n a  c s m b  nsnn- 

e T C n  , @ ~ H K u u o H U ~ ~ H O ~ ~ ,  U KOPPeJl5IUUOHHble M e T O n b l  a H B n H 3 a  U 3 n U l u -  

; HM. B P e a J l b H b l X  CMCTeMaX CBIlBb B E e r A a  U M ~ ~ T C T ~ T U C T U V ~ C K A ~  xa- 
'PaKTep, mrna U S U l  MeTOnOB KOppeJ lnUUU CTaHOBHTCn HenOCTU- 

X U U ~ I M .  HO 3 T O  H e  3HaY.VT, 9TO 3TM MeTOAb1 H e  HYXHb1. 
A ~ H H O ~  np@TUBOpeqUe 0 3 H a q a e T  n O n p O C 7 y  H~P.OCTUXUMOCT~ a6co- 

~IOTHOB.UC+HH~I B n 0 3 H a H H U  P e a n b H b l X  C B R ~ C R .  n p n 6 n U X e ~ H b l f i  XapaK-  

Tep nlo6bl~ pe3yJlbTaTOB K O ~ ~ ~ ~ ~ ~ U M O H H O - P ~ ~ ~ ~ C C U O H H O ~ O  a H W U 3 a  H e  
'., nsnneTc! n o ~ o n o ~  nnn o T p n q a s e r t  n,x none3~oc~u.  B c n ~ w  naywan 
:- UCTkiHa - OTHOCUTeJlbHa 3 a 6 , b l ~ b  06 3 M M  U ~ ~ C O J I ~ ~ T H ~ U P O B ~ T ~  napa- 

M e T p b l  Pe lpeCCUOHHblX N ~ B H ~ H H . ~ ~ ,  M e p b l  K O p p e n n U U U  6 b l n 0  6 b 1  ou!u6- 
KO& T& Xe W K  U OTKa3aTbCfl OTWCnOnb30BaHHII  3TUX M e p .  



. , . . 

8.4. B ~ ~ U H C J I E H ~  H' H H T E P I I P E T A ~  IIAPAMETPOB 
IIAPHOZ~ JIHHEX~HO~~ I C O P P E J I I I ~ ~ ~  

npoc~efiluei c u c ~ e ~ o i i  Koppennun&ofi C B ~ R  ~lBnneTcn n u ~ e c i ~ a ~ l  
CBn3b M e w  AByMn npU3HaKaMU - ?lUpHCOl @ H ~ ~ L W  KOppenXyuR. 

n p a ~ ~ n q e c ~ o e  s ~ a q e ~ n e  ee B TOM, v a  cnaeMbI, B K~TOPUX 
cpbnu BCeX @aKTopoB, Bn~nIOul~x Ha p e 3 y ~ b T ~ ~ B H b l ~  ~ P U ~ H ~ K ,  Bblne- , 

nneTcn o n u ~  ~ak~ef imnf i  +amop, 'm~opblii B OCHOBHOM OnpenenReT 
sapuaqum p e 3 y n b ~ a ~ n ~ ~ o r o  n p u 3 ~ a ~ a .  k ~ e p e ~ u e  napHblx Koppennunij 
COCTt3BjlXeT ~eo6xonn~brfi 3Tan B U ~ Y ~ ~ H I I I I  cJ~o?KH~Ix, MHOTO@IKMP- 

H ~ I X  ~B113efi. ECTb TaKUe C U C T ~ M ~ ~  cBR3efi, npH W3YYeHNU KOTOPblX cne- " 
~ y e ~ n p e n n o r e m  nap~ym m p p e n n q i p . ' B ~ w ~ a H ~ e  K JIL4HefiHblM CBR- ' 

3 R M  O&IICHR~TCR Orpa~~Ve~HOfi s+piiaunefi nepeMeHHblX U E M ,  'fT0 B 
60JlbUJn~~TBeCny'IaeB HenkiHek~ble @ O P M ~ I  C B R ~ C ? ~  AnR BblnOnHeHHX 
pac.ieTos npeo6pa3ym~cn B JI~HefiHyib +op~y .  

Ypaene~ne nap~oii  n n ~ e f i ~ o f i  K O ~ ~ ~ ~ ~ U M O H H O ~ ~  esnsu HajbIeaeTcn 
ypa&eiiueM naprloti pe2peccuu n uueeT. Bnn: 

= a  + b x ,  

me 7 - cpenhee s ~ a ~ e ~ u e  pe3ynb~aTne~om npn3~a~a  y npw onpeneneHmM ' 
i ~ a r e ~ w n  @ a m p ~ o r o  npv3~a~a x; 

a - c~06on~blti qneH ypaBHeHnn; 
b - KOL)@@IILINOHT perpeCCUA, W M ~ ~ R I O $ A R  cpenHee ~ T H o ~ u ~ H ' ~ ~ ' o T ~ -  

HeHun pe3YnbTaTHBHOm npU3HaKa OT em ~penHeA ~ e n l t q ~ ~ b l  K OT- 

~ n o ~ e ~ u m  @ampworn npn3~a~a OT em cpen~eti oennve~bl ~a o n ~ y  . I 

enuunuy em m ~ e p e ~ u n  - ~apwaunn Y, npuxonnuw~cn Ha enRHHUy 
sapuaunn x. 

. . 

YTO KacaqR ~ e p ~ u ~ a  perpeccnn, ' e ro  npoucxomqeHne TaKoBO: CG- 
s ~ a ~ e n n  ~ o p p e n n u u o ~ ~ o r o  a~ann3a '  cD. r a n b ~ o ~  (1822 - 191 1) u 
K. ~ U P C O H  ( I  g57,- 1936) M H T ~ ~ ~ C O B ~ J ~ U C ~  cBX3bIO M e w  POCTOM OTWB 

n i4X 0blHOBefi. a. FtUIbTOH kI3yq~n 6onee 200 ceMefi U 06~apyxrin, VTO 
B rpynne oe~bfi  C B ~ ~ ~ O K O ~ O C ~ ~ ~ M U  OTUaMU C ~ I H O B ~ ~  B c p e n ~ e ~  H U M  

POCTOM, YeM wx wqbl; a ~ r p y n n e  c e ~ e i i  c H U ~ K O ~ O C ~ ~ ~ M U  owaim C ~ I -  

HOBbX B cpenH& Bblme OTUOB. TaKnM 06pa30~, OWJfOHeHHb pOCTa OT 

cpen~eii B cnenymqeM noKone~uuye~buraercn -pe?peccupyem. npn- ' ,  

VRHa B TOM, qTO Ha p0CT C ~ I H O B ~ ~ ~  BnIIIIeT He TOnb~0 POCT OTUOB, HO M 
p C T  ~aTepeA U MHOrO ApYMX (Pw~OB pP3BUTUS pe6e~m, U 3TM @il~-  , 

+LI, cnyvaa~o HanpaweHnble MK B cmpoHy y~enuqe~u11, TaK n CHH- 

me~,nn pocra, npn6nnxam porn cbr~oeefi ~ c p e n ~ e r h y  pocv. B uenoM 
me Bapuauwn poma, KotieqHo, He w e ~ b l u a m c ~ ,  a B Hame B P ~ M R  

, ( ., . , . , . , nepwwD caM cpen~nfi POCT y ~ e n n ~ 1 ~ a e ~ c n R 3  n o ~ o n e ~ i t ~  B n o w e ~ u e .  , . , .  , . 
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nnU 1: posL, . ',,il., KG- ' . > . , ."- ' (xrF)lu - . ,  L .. qendn 
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, . ["i . ‘ ~ ~ t j n u q ~ &  f-&~;u.r&p'un '&ilo+fiTi' &jiu. 16.- 2 .  m"*~#x 
mb6onbt U YpOBHe ~ H ~ ~ W M O C T W ' O , ~ ~  COCTaB,JTXW 2,98 (CM. F$&ox~- 

, ,; Htle, k6n22); n a n p e e ~ p e ~ ~ ~ i t ~ e r i n e  ~puTep'un,~~oro6p~iue ,  cneno- 
s w n s ~ b ,  , . ~ e p o n y o d p  '$neeom s ~ a ~ i l l e n  & ~ u w y + & a  perpeccw 

' ~ & e q  0,Ol.. ~ u n o ~ e 3 ~ ~ 0 k e c ~ q e c ~ H : d o ~ u ~ ~ ~ ' ~ ~ ~ ~ ~ ~ e ~ ~  ', . ,i.~'., him- 
Hs &phb~-:, j'iaH"b,'e:~a6n. 83 '*kk~o'b~op@ 0 BII~&~~b:?&apm- 
q ~ , s a r p ; r r ' . , ~ a i & p o ~  :.ha: fiapfiaycla "@&$ &&&,u! yoa&; Pacqe~ 
,lttj&srr C~g&ma ma ~ 6 + 4 ~ y ~ ~ e ~ d g ,  b&wcc@n BXOnw s 'fipo. 
,.@8Mbb, 3,BW u. jc@A,, ~ a r i n  KOPP&fi,iiiubHH&b &&$&, ..Hanp&~ep 
,<Mil(t.o&tat,,- MAK,R-$,! ccStatgra$hi&bl) y .np;., .: "',+ '. ' , , : I 5 ;  ' :, , ,, ".' 

1 ~HWXHO.CT& y ~ ~ a ~ o ~ n e & q : ' ~ ~ s &  M O W H ~ '  ti'po~epuTb. u no c$p;~eii 
: .cnyilrtiinofi;:a&~e' ~oz+$hiiueu~a . , ~kop~erixi&iy~, ~b; i i~cnxe@~tj  no 
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Hanpn~ep , ,  no s b 1 6 o p i e  O ~ % ~ M O M  32 enUHUUbl  nOJlyLLeH. I IapHbl f i  

KO~@@UL(U~HT K o p p e n ' i U U n  0919. % C ~ O  CTe,ne~efi C B O ~ O A ~ I  p n  H e m  

p a B H 0  30, nOCKOJlbKy B pacLL- r YLLBCTBYWT A B e  BeJIHYnHbl, 3HaLLeHUn 

m p b ~ x  sa~pennerib~ - P .u 7. Ja cser '~TOFO M ~ I  T e p x e M  g B e  . c T e n e H u  

cB060Rbl :  32 - 2 : ' ~ a ~  ~ ~ ' ~ ~ ~ n k e c ~ e  s ~ a q e f i n e  an8 30 cwne~pfi 
c ' s o 6 o n b 1  p a B H 0  (npn, y p O B H e  ~HBLLHMOCTA 0,05) 0,3494,' TO I I O n y q e H H O e  

3HaLLeIke  H H X e  K ~ H T U L L ~ C K O ~ O  fl0 MOnYJlK) COOTB~TCTB~HHO, r n f l O T e 3 a  

0 CBn3U ~ ~ U ~ H ~ K O B  H a A e X H O  H e  no~a3a~a .  H e s e p e ~  BbIBOA U 06 OTCyT- 

CTBUU CB1138 - 0 H T a ~ 3 l ( e  H m e V H O  H e  ~ 0 K a 3 a H .  M3 ~ a 6 n .  5 npUnO&eHUR. 

BUAHO, LLTO f l p n  ~ m 0 k  B b 1 6 0 p v  H w e X H O .  M O ~ H O  YCTaHOBWTb TOnbKO 

V G H b l e  CBIISN, a n p U  60JjblUofi L L U C J ~ ~ H H O C T U ~ C O B O K ~ U H O C T ~  HkJlpUMep,  
102 enUHUUb1, H m e X H O  H3MepnIUT6k y c n a 6 b r e , c ~ n 3 n .  B b l W n  B W ~ H  

.JIJI>, nparciwqecrco8 pa6arw nd K O P P ~ ~ ~ ~ H O H H O M Y  a H i U I ~ 3 y .  ' , 

.MOXHO paCGLLUT&Tb ~ 0 ~ e p U T e J l b ~ b l f i  'UHTepB&l OUeHKH KOB@@UUU- 
e H T a  K o p p e n l l U U n  C 3dnaHH0f i  B~PoXTHOC+H), CKBW(eM; 0,95. ~ P N  3TWX 

ycnosuqx u 13 c~enennx C B O ~ O A ~ I  ~ a p n a ~ u n  3 ~ a q e ~ u e  b ~ p u ~ 6 p n n  
C T b l o n e H T a  p a B H 0  2,16. Torna n 0 B e p U ' T e n b ~ b l f i  UHTepBWl '&VS Z C O C T ~  

BUT: 1,564 * 2,16 . 0,2774, T. ~ . . o T  0,965 no 2,163. nonmaane ~ T U  
$aH&hHble 3HaLLeHPix Z B (POPMY~Y (8.1 8), n0nyLLaeM r p a H U U b l  U H T e p M -  

na 3~a.lenufi KOMUUU~HT~ K o p p e n R q n u :  OT 0,974 no 0,747 K ~ K  BU- 

n k ~ ,  C 6 o n b l " o f i  BepORTHOCTbIO CBI13b H a  C ~ M ~ M  .neJle XBJlfieTCn 'BeCbMa 

T ~ C H O ~ ~ ,  K O ~ @ @ U U U ~ H T  K o p p e n n U U U .  H e ,  HU,Xe 0,7. , . 
. ,~ . .  . 

npeme W M  o6cymqmb BOnpOCbl HCllOJlb3OBaHAX ypaBHeHet f i  f l a p -  
H 0 f i  PerpeCCUH,  HanOMHUM, 1ITO f l a p ~ b l f i  K O P P ~ ~ ~ ~ W O H H ~ I ~ ~  a H m W 3  H e  

naeT LLUCTblX M e p  BJlMnHUn TOnbKO OAHOrO U3yLLaeMOIW @ampa. Ecnn 
( P a K T 0 ~ b l  B3aUMOCB83ILHb1, TO f l a p H a n  CBJ3b U 3 M e p n e T  BJlUflHUe .UL?HHONJ 

@aKTopa U LLaCTb FUlURHU8 IlpOLLUX @~ICCO~OB,  CBn3aHHblX C HMM. A BCe 

Xe np4I T ~ C H O ~ ~  CBn3U Y p a B H e H y e  p e r p e C C R H  M O X W  CTaTb flOn,e3HblM 

o p y n u e M  a~anu3a BKOHOMULL~CKMX, T e x H o ~ o r n ~ e c K u x ,  c o q u m b ~ b ~ x  mu 
npnpon~b~x n p o q e c c o B .  

C ~ ~ B H H B ~ X  @aKTULLecKUe YPOBHH H W O n  B ~ a 6 n .  8.1 C PaC'IeTHblMU, 

T. e. TaVNMU, KUTOPbS 6blnu 6 b l  nOJlyLLeHbl I I p U  @~KTU'I~CKUX 3PTpaTaX 
CpeACTB H a  KOpOBy U c p e n H e f i  no COBOKypHOcTn ~ @ @ ~ ~ u B H o G T u ,  Li3Me- 

p n e M 0 f i  K O ~ @ @ U U U ~ H T O M  P e r p e C C U H ,  MOXHO HafiTU OTKJlOHeHUB y, - j,. 
OHU hOKa3blBB)OT, HaCKOnbKO X O ~ J I ~ C T B O  nOnyLLUn0 OT KopOB 6 0 n b ~ e  
ma M e g b m e   ono om B y c n o B n n x  @awnqecmfi s@@emusnoc~n u c n o n b -  
3OBaHUn CpenCTB, LLeM n p U  cpen~efi no COWKyflHOCTU ~ @ @ ~ K I ' I B ~ O C T R  
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K O H ~ ~ I H O ,  p a C q F  n a p a M e T p O B  ~ ~ ~ ~ e l l , f l l l ~ U  H a  OC!iOBe r p y f l f l H p O B -  

I 
K W  n e n u e T c n  n p n 6 n n x e ~ ~ b l ~ : '  P e a n b H b i e  ~ H P Y ~ H M R  I I P U ~ H ~ K O B  3aue- 
~tnlorcn c c p e ~ w i t a ~ u  uwrepeanoe, a npn O T K ~ ~ I T ~ I X  u H r e p B a n a x  - H X  

3 K C f l e p T H b l h l H  OUeHKaMW.  He YqHTblBae 'CCn  H e p a B H O M e p H O C T b  H3Me-  

H ~ H M X  W ~ C T O T  BHYTPW H H T ~ P B ~ J I O B .  K a 3 a ~ l o c b  6b1, C I I o n B n e ~ r t e h 4  

n p o r p a M M  nnn 3BM 3twr MeT0.i n o n x e H  O T M e p e r b .  O ~ H ~ K O  nnn 
~ O ~ L U I M X  ~ O B O K ~ ~ H O C T C F ~ ' B  4 e C f l T K U  COTHM T b l C f l q  e n H H M U  60nb- 
w n ~ c i ~ o  n p o r p a h r h r  ~ ~ u n y ' o r p a ~ n ~ e ~ n R  H a  0 6 d e M  o n e p a ~ n ~ ~ o i i  
r t a M n T n  H e n p n r o n t t o .  Aa , t i  c a M  npouccc 3 a ~ e c e ~ n n  B n a M n T b  3BM 

f . COTHM TblCII '4  ' 4 l l C e n  3BHf ln  6bl C ~ 0 n b '  ~ P O M ~ ' ~ H O ~  BpeMf l ,  q T O  Bb!nr- 

p b l ~ ' B O ' ~ p e h 4 e H ~  p a c ' 4 6 ~ a H a  3BM Cbl,? 6 b 1  MHOTOKPaTHO n p e B b l -  

U leH.  Ta~nn! O ~ ~ U ~ O M ,  h H 6 r ~ a  T ~ ~ A O ~ M K O C T ~  P a C q e T a  C I l O M O U b l o  

r p y n n u p o s K u  u npocroro K a n b K y n n r o p a  o ~ a 3 b l e a e ~ c n  HBMHOI'O M e H b -  

we, s e M  H a  3BM, a c r e n e H b  T o r H o c T n  n o c T a T o r H a  nnn 6 0 n b l u t i H -  





. . 

JIM npn JI~Hek~ofi ,  CBJl3n dpen~ee H3MeHeHHe p e 3 y J I b ~ ~ ~ ~ 0 r b  
n p n 3 ~ a ~ a  Ha ennnnuy@ampa nocronHHo no ~ c e l  o6nacrn ~epnaqnn 
4ampa; TO npn napa6'onnrec~aii ~op~ennqnn n 3 ~ e ~ e n i e  npisnaica x 
H a  ennnnuy npu3na~a y MeHIlVCn paeno~ep~o  c i r i 3 ~ e ~ e ~ n e ~  serrkrs- 

, , ,  

Eain P~CWT npOn3BOArcTcn He no, ~ H A R B M ~ U I ~ H ~ I M  AaHHMM, a .Ha 
cHose anann~nqec~ofi rpynnnposltn,.~~ ypasHeHnn MHK npno6p~a- 

cnenymqnii snn: ~ , 

, , -16.15. . 





A O & ~ X % ? H ~ ~ ~  MnHWMy&ld C&~MHMOCT~ 'M-0 ~a3-l OmM~bi iof i  
npoplyirmswcry a caMaaava em rioi.icw:- no 0 m a . u ~  o m -  
MU3a4iOHHbIX 'Wlaq,, peIJIa&ZlA M~Mran l~ClMVeCIGiM MWAohl. 

f i n  u3~epe~nx .  TecH*b~. napa6onnrec~0,fi ~oppennunoiliiofi csmn 
HaXOnnM B a p ~ ~ n l o  pe3ynbTEXTnBHOIO I T ~ u ~ H ~ I C ~ ~ ,  &~~~fleMyl€I B ~ P U -  
aweii aamopa x K ~ K ~ M M ~  w p p ~  m o s e ~ n f i  pacqenlblx senn- 
' I W H  OT ~pefiiiefi BeJlWYWHbI 7, B ~ B ~ I J I ~ H H ~ I x  Ha qn?O npeAnp~&nfi. 
@lsarr CyMMa:KB~paToB +0HeHnk BCeX 1363Haqeiinfi yi OT Cpen- 
~ e f i  aennkn~b~ cocrasnnm 4624,7. T ~ K A M  06pa30~ cornaciio a o p ~ y n e  
(&I),. mppenxqnoiiiioe miioweHne 

, , 
.. 

, , .,, . .  . 
, , 

:' ~ c i n  ~enn9i"a b nonos$~eni;la,To npn yFmu$eHui 3iiayiiinfi 4 i ~ -  
'TO~HOK) . ~ P H ~ H # ~ & x  3~aqeHns ~ ~ ~ Y ~ I $ T ~ U B H O $ Q  flpFi3ii- yMefIbUI&OT- 

, . oh, npure~."jn, ,y~enblue~we s c e s p e ~ g  3 a ~ ~ m n ' m x i  H riijli'x i a, 
!$,peaifin ~ennreiia' npnaham y 6 y n e ~  pa~ii3 4. Ecnn we napa~eTp 6 

'!. OTpnL(@eneH, TO 3Ha'IeHUSI P ~ ~ Y ~ ~ ? ~ T U B H O ~  ~PH~H~MC'P,L~&M @aR0- ' 
, pa, ~ojpa~raitrT, n p n v e ~  nx p o c ~ i a ~ e ~ n x ~ x , ~ . ~  npe~ene gpn 2 + m  

$ = a .  T ~ K H M  06paho~,, rnnep6onnlieo~ne ~ a s . n q n ~ o c ~ u  xapawpiibl 
&l8 .cBn,llsetj, B KCkpb1~ p e 3 y n b ~ a ~ ~ ~ ~ b l @ , f l p ~ 3 ~ ~  He MoI(~T, B & ~ ~ u P o -  
ria+' ~ e o r ~ i i n r e i i ~ o , ,  e p  ~apnaqun..nMem onnocmpo~nf i  npeden. 
Haripn~ep, .npn q c ~ o e ~ n n ~ o s o i o  060pyp0BaH14%' em npon3~0~+b- 

. , ' ,HO,CT~ BojPacTeT, HO POCT ~ ~ M ~ P J I U T C I I  no. ,~epe n p n 6 n ~ p i i e ~ m . k ~ r n ~ c ~ -  
, ~ Y ~ ( T ~ B H ~ - T ~ X H O ~ & ~ ~ C K O M Y  flPeAeny1 I ~ ~ O ~ ~ B O A C T B ~ H H O ~ ~ ;  MOUHOCTM 

. a r p e r a ~ a . . C o ~ e p w . e ~ c ~ ~ y n ~ n ~ n r ~ ~ e n b ,  ~ o x c ~ o @ e n m g ~ .  em KIT,& 
' 

HO . k ~ e , n $  ~ b l @  hpe~lW& AoI~~cK&MoM AaHHb1.M BflnOM npk76pa30- 
. . 
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rOBOpHT 0 TOM,', YTOi inpU 

er0 cpen~eR BeJXUqUHbl H a  

ypaozexue p o r K n o H e w w n  npyrux @ a ~ -  
&CR, H e  BaPbMPYFOT. 

T ~ K U M  06pa30~, B o T n u q w e  o~ 
D ~ @ @ U ~ U ~ H T  Y C ~ O B H O - Y U C T O ~ ~  pe 
S c ~ p a r w p y n c b  o~ c~n3u B a p u a s u u  3~oro @amopa c ~ a p u a q u e C o c T a n b -  

HblX @~KTOPOB.  Ecnu 6 b 1 n o  6d1 B03MOXHblM B M ~ H T ~  B y p a B H e H u e  

p e r p e c c H H  BCe' @BKTOP~I, BJlUSIOLUUe H a  B a P M a U U I O  Pe3YnbTaTUBHOrO 

pU3HaKa,  TO BenWqUHbl b, MOXHO 661~10 6 b 1  CqUTaTb M e p a M U  YUCWZOZo 

nUnHU% @ ~ K T O ~ O B .  HO T a K  KaK P e a J I b H O  HeB03MOXHO BMIOYUTb BCe 

1' . ,  + a m o p b ~  B Y p a B u e H u e ,  TO KO+@ 

,F B n u n H u n  Gawopo~, ~e ~xonnqux B Y p a B H e H u e .  
'V 

, , 
' B M I O ~ W T ~  BCB @BKTOP~I B Y 

! &HOG M3 T P e X  I lPMqUH HJlU C P  

@ ~ K T O ~ O B  M O X e T  6 b l T b  H e U 3 B e  

n106oro npouecca B c e r n a  H e n o n  

YeCKUX @ ~ K T O ~ O B  H e T  U H @ Q ~ M ~  

JleHHOCTb H 3 y q a e ~ 0 k  COBOKyn 

3 ~ o n n e ~  B K ~ I O ~ U T ~  B ypasne 
TOPOB. 

K O ~ @ @ M U U ~ H T ~ I  YCnOBH 

BaHHblMH qUCnaMM, B b l P a X e H H b I M U  B P a 3 H b l X  eAUHUUaX U 3 M e p e H  

n03TOMY HeCpaBHHMbl  ApYr C ApYrOM: &IIx I I p e 0 6 p a 3 0 ~ a H H f l  UX B 

we perpec 
Tbl  YCnOBHO-qUCTO 

=HbIX CpaBHUMblX n 

2 



., .,. . , 

H m ~ ~ - ~ @ o y ~ ,  
- ~ W L . ~ C ~ S H % ~ ,  r&. 

m~pbgu~)-np 
~ . H  t$qmJw;#GU 
a a m r ~ t w ~  ~ & 4  m b c -  

eT cnenyloqee coomomenwe: 

W H M U  3afpaT Tpy@ Ha 1 q/ra;.yMeHbluanaCb B CPeAHeM Ha 4,31 py6. 
npn ~ 0 3 p a c ~ a ~ n u  Aonu n a w u  B C ~ J I ~ X O ~ ~ ~ O A ~ I I X  Hal% n yeenuwea- 











mepMUHUZfUU $ U K ~ O ~ U  X,,, - 3TO AOnfl  B#pUaqUU y, AOnOJIHNTenbHO 

0 6 % f l c H f l e ~ o f i  n p w  sKnmreHuu @ a m o p a  x,,, nocne O C T ~ J I ~ H ~ I X  @ a i w o p o e  
B ypaBHeHue perpeccuu, B senurwe sapuaquu y, He 0 6 % f l ~ ~ e ~ H o f i  paHee 
BMloqeHHblMH @ a K T o p a M u .  Hadonee XCHO CYTb '1aCTlfblX KO~@@WUU- 
eHToB A W p M U H a l G i U  BblpaXaeTCn ( P O P M Y ~ O ~ ~  MX PaCqeTa qepe3 ~034- 
( P U U U ~ H T ~ I  M H O X ~ C T B ~ H H O ~ ~  neTepMUHaUUH. YQCmlfb~e ~ 0 3 $ f f ) ~ Z f ~ e ~ m  
demep,uuuayuu n n n  @ a K T o p a  x ,  0603~aqkl~ KaK 

ocmanbmzx &u~mopoe. B HaureM npuMepe, ucnonbyn paHee paccru- 
T a H H Y l o  BenU'1UHY A ~ ~ ~ , ,  = 0,5765, nptl BMlo . ieHUU B a H a J I U 3  @ a K T o p a  

He~o~opoe pacxoMeHue B smsepoii 3 ~ a r a q e f i  q u @ p e  c Ta6n. 8.8 
E ~ % ~ C H X ~ T C X  OKpyCneHUeM n P O M e v Y H b l X  PaCYeTHblX l I 0 K a 3 a ~ e J l e f i .  

CnenyeT YCBOMTb, qM K O ~ @ ~ W U H ~ H T ~ I  ~ X T H O ~ ~  AeTePMllHaqAU - 3TO 

/&OnM OT Pa3HblX BenUqUH, n03TOMY OHU HeCPaBHNMbI; IlO 3TUM AOIIUM 

~ e n b m  cynuTb o ponu @ a m p o ~ .  MX rnaBHoe n p m m e c r c o e  3 ~ a r e ~ w e  - 
onpenenu-rb, uMew nu cMblcn no6asn~b B Y p a s H e H u e  perpeccnu H O B ~ I E  
@ a K T 0 p  &inn HeT. Ecnu npti eC0 BKJlIO'ieHMn paHee H ~ O ~ % S C H ~ H H ~ X  Ba- 
p w a q u n  yMeHburuTcn Ha TPH remepu, MK B npnMepe npu BBeAeHMII 
@ a ~ ~ o p a  x,, ero BKnloreHne onpasnauo; ecnu xe K O ~ @ @ M L U Z ~ H T  ram- 
HOG A e T e P M U H a q W H  Man, TO H O I I O J I H M T ~ ~ ~ H ~ I ~ ~  @ a K T o p  BMIOqaTb He 
CnenyeT. C ~ M M ~  'IaCTHblX K O ~ @ @ U U M ~ H T O B  AeTePMbiHaUUU CMbICna He 
uMeeT u pacTeT c POCTOM rucna @ a m o p o s  u-poc~ov R' 6e3 orpasuqe- 
HUfl. 

npvl nOCJleAOBaTeJlbHOM BBOAe @ l u r r o p o B  B ypaBHeHUe ~ Q J ~ C C K G I & X C -  



Cpentuom omn6~y H AOBepHTeJlbHbIe rpaHHUb1 IlaPaMeTpa C ~ W ~ H H O ~  

eeponrnombm. &n nap~oa Koppennqww Jra npo6ne~a nwoxceiia B n. 
8.5. B =OM naparpaae npnrsonrrrcn 4op~ynbr cpeniiux O W U ~ O K  penpe- 
~ ~ H T ~ T H B H O C T H  Win c n e q ~ @ ~ r e c ~ u x  napaMeTpos ~noro~amopnok 
CnCTeMbI. 

I 
B 

Cpenmn 01un6m ycnoeHo r n m r o  ~ o s + @ n u u e ~ ~ a  perpeccwu b, nnn 
hampa x, 0603naqae~an mnp, nMeeT s ~ n :  

r e  symm - ouenKa O C T ~ T O Y H O ~  (ne o&bncnennom   am pa^^) cpennem K B ~  
paTUYeCKOI'0 OTKnOHeHHJl pe3ynbTaTUBHOm nDU3HaKa C Y'IW 
c~eneneii cso6onb1 sapuaunu: 

sna~a x, 
Pxfl ,, ,,, ,p-l, xp, I .,rk - KO@+UW~HT M H W L ~ W H H O ~ ~  ~ ~ T ~ P M H H ~ U U M  PJt? ( P ~ K -  

mpa x, nonn Bapwauwn @awopa x,, csn3an~an csapu- 
. . ameR ~ r n  +a-po~. 

yne no nm- 

, , 

, , 
,: ,w :: ,*lpg-, 

. ,  8 2t,.',>,,@h, . ', ," 
bl/m,l = 2,2~0,6582,= j,43.' Q,-'&&; :+ ,,,, "! 
Hj'neBOR M n m b l  0,01 npH 12 wexiem cso6op.u p a ~ M  ,3,05. Cneno- 
m b ~ o ,  w a r c ~ o  ycranonnelco, m, reHepanbHoe ~ n a r e n ~ e  m3+@~- 
qsiewra b, He nmnncn nynesu~, BnmnHHe (ychos~o' mme) +ampa 
x, Ha sapmuurn y cyrUecmHno.. 

Lloeepmb~sle rpwwm mj+@syewia perpeccuw 6 ,  c Beporno- 1 
m m  0.95. immpoli 3naqeniie KpHTepiin C~bmnetira p m o  2,18, 
cocraBnntm 226 * 2,18 . 0,658 ~UIH UT 0,826 no~3,694. 

O Y ~ H ~  UIHpoKHe CpaHHW 06anc~nmn~ano l i  rHcneHHomm enH- 
HHU ~~~~~. H3 (8.44) we=, wo n p ~  p o w  o h ~ a  cosoicyn- ; 
H o n H  B q pa3'0UIH6Ka K ~ ~ @ # ~ L I H ~ H T ~  PelpeCCHH. KaK H O U I H ~ K ~  Bbl- 
60pou~oil OWHW cpe~itel MHWHM, YMewbwma B dq p: n p ~  400 
WHHUaX c0,WKynHocrH O U I H ~ ~  6 m a  6~ MeHblUe B 5 pas. 

&H 3Ha'ICHHe KpHnpHn t O W b l ' n a e r ~ ' ~ ~  HHl(e ICPH~HWKDIU ~ l l  i 
Bepornnomu nynesoli r~nm3b10,05, BnnnHne +-pa c'iwraercn He 
nowannblrd HanexHo, H npH pa6m nporpaMM 3BM c arce~wn Hecy- 
uecrsenHux @ampon no t - ~ p m p ~ m  W H M ~  amxtamrecm 
Hcwwamcn ~3 YpaaHenHn perpeccmu. 

CjXjlIi~Sl o w ~ 6 ~ a  OUeHKH KO~@@HW(~HTB M H O J K O C ~ B ~ H H O ~ ~  YDppenX- . 
IH m~ onpenennmn no +op~yne 

I. 

O q e ~ ~ a  cyqemem~ocnc H ~ ~ W ~ ~ A O B C ~ H P ~ R ~ H U X  rpau~u renews- 
nom m * + ~ w e m  mppennw~ ocyurerrannmn m me, KaK H mn 
mw$@~wem perpecclcu. Ecn~ waqeHHc R 6~1mm K enHiiHue, ~e.06- 
XOAHMO ~ c n a n w o ~ s  npeo6pamna~~e @uwepa, paccwqenna pa- 
nee B n. 82. C ~ U K ~ ~ ~ I U T  - cnewanbnble ~ a 6 n m u ~  Kpmrecwlx 
sna'iem~li ai@+nwema mppennwn mn 3~91~1nom ruema crenenefi 
cB060m H sepomcomr nynesoSi r ~ n m 3 u  (CM. npmmeniie, ~8611.5). 

8.14. K O P ~ O H H O - P E r P E C C H O m  MO- f @.P) H IOL ID-RE- B '4HAmnE R  IWmm 
K o p ~ n n o - p e t p e c c u o n n o i  adenbm cucme~bt m o l u l o c ~ ~ ~ a n -  

n w  npupHmmd iuuuzem maKoe ypaenenue pezpeccw, mmopoe em* 
raem ocHo8nste t$mrmopsr, munwyue na eapwnlw) p e 3 y n ~ ~ m u e n m  
npupnmra, o6nahem eucoiru~ (me ~ l u w e  0,s) ~ 0 3 & b u y u e n l l ~ ~  demep 
mquu u ~ u i p e n m a ~ u  pezpeccuy u n n i e ~ w ( u  s co- 
omeemcmsuu c meopemuvecKw ~ n a ~ u e ~  o n e e  cmyri e wyrae- 
~ o t i  cucmeMe. 











' . .  , . . , .  , .  
, I  . . . .  .. -, . . 

. . . . . . . . 

; .'npu iianni1&:~e n ~ y x . ; ~ . - 6 ~ &  B O ~ M O X H ~ I X  3 ~ a ~ i n t i :  e o h  N 3  

&3anMOCBJl38HU61X npU3HaKQB T- pii3pa6&a~bl .piw~ble' MeTOAbI, W3- 
. .  . .. , ~epknun . x c ~ q n r ~ C ~ m .  . . ' . , 

P a c c ~ a r p n ~  uemimpble n3  TUX : ~ e p . ~ a  n p n ~ + e  nsyqennn wnn- 
nnn pennrnojnoii npuHwexHocrn Ha ~ o . p ~ n p o m n n e  cynpymeclcux 
nap. B o c ~ O J I ~ ~ ~ ~ M C ~ - ~ ~ H H ~ I M U  @PC rnemmli y r e ~  Benmn ~ O C T O ~ H -  

HO. CTaMc~n~ec~tk,eme~~)mulc.@eneparn~~o~Pecny~n~n rep~apnn 

qaqe uMeiiytar n p o ~ e c ~ a ~ ~ a ~ n ) ;  2) p n ~ c m - m n n r e c ~ a n ;  3) nporne 
xpnmaHe (s~nmran n npasoona~~buc); 4) ~ p y r u x  pennrnli; 5) Heeepy- 
mqne nnn He ywasmne pennrno3HyIO npmannexHocTb (~a6n. 8.16). 

Esa~renn~ec@n 146.1 '.' ,:57,6 1.1 . '  .0,5 -8,s' 214.1 
PHMCKO-mnusec-. 
t a n  57.3 195,9 K,.l 0,7 5,2 2602 
.nporUe x p n c ~ n a ~ e ,  - 1.3 , 1.4 10,,5, 0.1 0,3 13,6 . Apyrne pennrnn 1,8 2,O - ,  0,l 62,s ' 1,l . 67;8 
Heiepymuwe H He , , 

, :  , . . 

ykqasurne..' ..'29,l 16,,1, ' 0 , 7  '.0,8. 77,P 124,4 
. , : .  : , , ,  , , . , . , ... 

. , ~. 
, , .  ,. , .  , .  . . 

: ~ & r o  x'f, .. , . 235,6 273,O 13,s ' - 64,9 ' .?3;1' :. 680.1 



' Ta6nlrrta 8.17 

K 2 

L, ' C  0,707 0.,816 0,866 0,894 0,9 
I. 

B pad.C~~TpeH~Ofi T&. 8.16 npU 5 kpynnaX 
n o ~ a ~ a ~ e n b  csmu nupcoua cocTaeuT: 

C,, ,= 0,8253 : 0,894 = 0,923. 

PYCCKUM CTaTUCTUKOM A. A. qynp0 
npyrofi no~a3a~enh  cen3n T. , 

TaK KaK npU nonnofi C 
no~a3a~enb  qynpoea 6 y ~ e  
LlIBencKHfi MaTeMaTUK U 

nononHeHue: 

C, 0nHdfi C T O ~ O H ~ ,  A ~ ~ ~ C T B I I T ~ ~ ~ H O ,  

k, . k, npu k, # k2 M ~ W T  COnepxaTh TO 

~ p y h f i  CTOpOHb1, BOBCe He 0 6 ~ 3 a ~ e ~ t b ~ 0  
csmu npu3~alcos B cnyqae k ,  # 4 T O ~ ~ K  

nuaro~anu: Cnysai+  TOT cnoxeH H non 
no ~ a x n o f i  K O H K P ~ H  

KO cnyvafi, Korna k, = &. 







. ' , ' , . 
. .. , 

, . , , 

P ~ ~ ~ ~ U H ~ M M K U  COCTO~T U3,nByXCTPOK UIlU C T O I I ~ ~ O B :  IlPOMeXYTKOB 
,&inti MOM~HTOB BpeMeHU, K K ~ P ~ M  OTHOCIITC~ YPOBHH, W.C~MHX'YPOB- 
~e~ npn3~aKa ( r ro~aja~enn)~ Pnn, B K O T O P O M B ~ ~ M ~  3ana~o  8. enne 
npo~e&yT~m-  J,.ner, Mecsqes, c y m ~ ,  HmbjtiaeTcn uumepcunbu'ku an- 
~duuuec~tutrpzd&. B ~a6n. .  9.1 npuseneH ~ a m f i  pnn. Pnn, B' m p o ~  
tipek$I:~&$I?I &b~)le'i?OHKp~HbiX R&(MOM~&B B ~ ~ M ~ H M ) ,  Ha3blBaeT- 
c r .ho~enm~bm# dunauuvechunr pxdm. Hanpn~ep; pnn ~ucneHnoc~n 
iiacene~uq no oqeme Ha 1 nHBapn ~ ~ o r o  mna. 

BepHeMcU' K Ta6n. 9.1. C ~ ~ B H U B ~ X  YpOBHH. pa3HblX neT, 'Mbl 3aMs 
q a e ~ ,   TO B qenoM ypoxcaii~oc~b m3pac~akf. o n ~ a m  ~ e p e h m  y p o w b  
iypomaii~oc~n cnegymqero mna, olcazb~eae~cn Hnxe~ npenblgyqero. 
HHO& POCT 110 CpaBHeHHR) C n p e n b l ~ 3 / ~ 1 ~ ~  WnOM . ~ u K ,  ImK B 1990 r., 
a nn 'o rna .~m Cn&no~menbno, porn ypoxc&i~oc& ~g6nwaen:rnnlub 
B C P ~ A H ~ M ,  KaK ttZe~dt?nyu~~ B UTAenbFlble XW'roAbl YPOBHW HCnblTblBa- 
m . m e 6 m + ,  mKnonincb;.m ocnos~ofi ~e~nenunr i .  .h ~0ne6a~nn  
ypokafinoc~n cansa~ar. B OCHOBHOM .C pmnqneM MeTeoponornrecKux' 

. , 
y c n h ~ f i  B p&~ble m & ~ .  ,-. , , ,  

: Ecnwpace~a~p'nmb~nnfm~n~ec~ne pnna~ ~ e c d s ~ b ~ x  yp6mep~:npo- 
ri3~0~CTBa MUCa,UJlU MOnOKa, pmbl O % M ~  npO&QKU p&HbI% BMnOB 
onewbr n o6y~u, p~nb~.:3a6one~ae~ocru~~acene~un, B~I%BXTCX pery- 
nrpHo nompnmwiecn n3 rona B m& cem~~me;~one6aH@ y p ~ ~ ~ e f i .  B 
C ~ ~ ' C O ~ H ~ Y H I > - ~ ~ M H ~ ~ X ' C B # ~ ~ ~ ~  ?a*$? UOnXpHbl'X C ~ f f t i ~ f i ,  ;MHT~HCUB- 

HOCTb Ip03, Te Xe, H3MeHeHUR yp'o)~afi~Oc?n'd?nenb~~~~ :CWlbX03l$!nb- 
Typ H p a  npyI%x npOUeCCOB U M ~ K ~ T U U K J I N V ~ G K Y @  10,: 11-  ,@T~~OH) 
~ o n e 6 ~ ~ ~ 0 c ~ b  ... Kone.6a~yr. rncna. powe t ln~ ,  csn3aHHye-:c noTepnMn B 

~ofirie, no~mpgib.rcn c 9acaibQfi  a&lnnu~yno,fi , , . ,,. , . nomne~rie, ~.e:  
, sepe3 20 - 25nm. ; , ' ' , 

.,. , 
, .  , , ,  ', 

T ~ H ~ ~ H U U X  nnHaMUKn cB&3Ha'k A ~ ~ ~ C T B U ~ M  b o n ~ o o ~ e h e n ~ o  CyUe- 
c r ~ ~ ~ u + i x  n p u q u ~  n ycno~n@ p m ~ n ~ u ~ ,  ~ h ,  KOHWHO, nocne tam- 
T ~ - T Q  ''flefi~d&a' 3'fU hpU~llHbi n ' ~ C ~ I O B H I I  'COX& MOTYT H3MeHWTbCg W 

noponn~b ywe npyryio ~ e ~ n e ~ u u i o  ~ ~ B ~ T U X  myqaekorg a&be'~&: KO- 
n66aH~p md, H ~ I ~ ~ O T U B ,  cBp3a"bl C ,&~~CTBU&M ~ P ~ h ~ O C P & k i  'UJlH 

q u ~ ~ u r e c ~ u x  ;@akmpos, hnrmmiix Ha mnenb~bie ) i p o B ~ r i , ~ ~ & n -  
: ~ w K o ~ o ~ P ~ ~ ,  U O T K ~ O H ~ ~ , I ~ H X  YpOBHn. O T G H ~ ~ ~ H U ~ U  TO 6 OnHOM, To 
B . ~ P Y ~ O , M  i i a n p a ~ e ~ n u . H a n p n ~ e p ,  ' j e ~ ~ e ~ q n n  A U H ~ M M K U  ypoxcafi~o- 
C T ~ .  c~&aHa .c nporpeccoM arp.mxHwKn, c y~pennenn& +HOMUKU 

6naronpnn~~brx no norone H H ~ ~ ~ ~ ~ O ~ V H R T H ~ ~ X  neT, u r i m a ~ n  con- 





nn. $ . .  . ,  , 
. ,  , 

. .  . 
.o;rHoce*m-m*~n n m t i w  &n$ 

' ' ' 

. . 
p g s ~ m  . p k m  &+4: o ~ ' m ,  mnm nx 
P ~ K U  pmbd. n p e a n o n w ~ , . a ~ ) ) r ~ e  
n p o 4 l & o n ~  ~ ~ n ~ ~ .  np 
ypa~HeH*&,~Ml i~ : 'y , ;=  20 + 4t ,c, 
ycuoperari p o w  &am n w r $ u  
Meame, %M 8 nepeoac. Ha aa-o n 

Bennlrn~y A, : y,, nnn A,, : y,,, T. e. oTHolueHne e6conro~~oro 
HSMCHeHtifl K nPellMAYWeMY WJIH K ~ ~ ~ ~ C H O M Y  YPOBHM WCTO H83M- 
Barn ono~tocumenwtw npupocmoM (crmocn-renb~u~ n s ~ e ~ e ~ n e ~ )  



uqu xe r n e ~ i o ~ . n ~ u ~ o c m a .  OH p a B e H  K-1 unn K-100%. T e ~ n  npn- 
P O C T a  ( O T H O C H T ~ ~ ~ H O ~  N ~ M ~ H ~ H u ~ )  MOXCeT UMeTb KaK IlOJIOXUTenb- 

H b l e  3HaqeNNX,  T a K  M O T p A u a T e n b H b l e .  HaoGop~~,  T e M n  U3MeHeHUn - 
B e n u q u H a  B c e r n a  n o n o m u T e n b H a n .  Ecnli y p o s e ~ b  pnna nAHaMUKA 
~ ~ U H . U M ~ ~ T  nOJIOXCATeJlbHble N O T p A u a T e n b H b l e  3Ha'IeHUflr  H a n P U M e p  . 
~ H H ~ H C O B ~ I ~ ~  p e 3 y n b T a T  OT p e a n U 3 a u W U  IIPOAYKUMU n p e A n p M f l T U e M  

M O X e T  6 b l ~ b  n p A 6 b m b I O  (+), a M O X e T  6 b l ~ b  Y ~ ~ I T K O M  (-), T O r A a  T e M n  

H 3 M e H e H U n  A T e M n  n P N p O C T a  I l p H M e H R T b  Henb39. B 3TOM C n y q a O  

TaKWe nOKa3aTeJlR T e P I I O T  CMblCn U H e  A M e l O T  ~ K O H O M R ~ ~ C K O ~  AH- 

T e p n p e T a q n u .  Coxpamm~ c M b l c n  Tonbm a 6 ~ 0 n I O T ~ b l e  n o ~ a 3 a ~ e n u  
RWHaMAKU. 

P~CCMOT~HM COOTAOmeHHA M e w y  Q e I l E b I M H  li ~ ~ ~ A C H ~ I M I I  no- 
m a T e n s M H  H a  n p n M e p e  n a H H u x  ~a6n .  9.2: 

1) c y M M a  Q e n H b l X  a 6 ~ 0 n I O T H b l ~  ~ 3 M e ~ e H A f i  p a B H a  ~ ~ ~ U C H O M Y  a6- 
COJlHrmOMy N3M&HeHRIO 

. . ~ A I ( ~ ~ ~ ~ )  = ~ ( ( u i r ) ,  

. . 

no . ~ ~ H H ~ I M T ~ ~ J I .  9.2 nOJly'iUM: 

12 + 16 + 20 + 24 + 28 + 32 = 232 - 100 = 132; 

2) npOk43BeJ(eHAe U = ~ H ~ I ~ , T ~ M ~ O B  N3MeHeHAn p a B H 0  6a3ncu 
T e M n y  U3MeHeHNB 

. ~ 

Ilk,&., = S(S,), 
(11 

, 

no n a H H b l M  ~a6n:  9:2 nOJIyrAM:  

' 1,12'. 1,143 . 1,156 . 1,162 . 1,163 . 1,16 = 2,32: 

C ~ M M ~  ~ ~ ~ H ~ I X T ~ M ~ O ~  npupocTa H e  p a B H a  ~ ~ ~ U C H O M Y  T e M n  

poma; 

12 + 13,3 + 15,6 + 16,2 + 16,3 + 16 + 132 (B n p o u e m ) .  
. . 

efi 6a3e, pa3nMqaIOTCn H e  TOJlbKO YNCJIOM ILpOUeHTOB, HO A B 

a6conwFHoro n s ~ e ~ e ~ u n ,  coc~asnnmqek K W ~ I R  npouem. 
CKJlanbIBaTb W l U  BblqUTaTb I I e n ~ b l e  T e M n b l  ITpHpOCTa H e n b s n .  A h  
rioe snavenue 1% npupocma pae~o  wmoti racmu npedbzdyw 
~ 8 ,  mu 6a3ucnozo ypo6~8. I 

, . 



. . - . . . . . 

' hmximnu @+urn A& n~et+.* oiny &qtpc~%, . , , , .  ~a&, 
&*-W . ~ ". 'lWn,;'~~o, *+'BCPJ( B nK&#l, " i P W @  ."p""$* 

.,, ,' &&;l*;' wirwi*,O, ; ~ ; * w ~ * , i ~ ,  "POU3i~urcn*, OL(HOii .@ pasna:, . ; : .. , , . , . ;*.. nones, ., ,.. n-y, new%yto +ria? u kink &@\i$$iiix wag  ~ e &  
, ' rg, ecnn .+ ,w .;tscy~~tribff een-e, &it Re & ~ w w b ;  

Kmtnocd !6h, na n o n o d e  c p ~ ~ o ,  , ,..... . ,omaq u~e);arRao s ~e\i$ 
~n,,w$petramfci pw&Hco.enwn o TUM; +. ym+7+e$rlI: &ii mu- 
~ ' r s ~ k  apein'kpmsblx nygbtyp- d~ xDpoinq IW m +Ow .+, 

, , 

y ~ e n s u r w ~ c b  &tl f~o(,  , b k  , ,  d 5 k p ~ ~ x n .  & 6ynm ~ c e  ' ~ w  C-; .. 
MOW ~ ~ Y U T L O I !  ;:, 

~ c n w  "pw&il..mpapr~n anb~*pMrsixw, n, Wrsenaw& &n;t a, 
~okirpynndr yhaet&weuw ,&ah wy,~@ ~ p y ~ m b l  i nynm+ 
 in^ , . .  . n 3 ~  ~ o i i e f i a ' n p c w ~ ~ a x  ~J&FON ,i&y~ cunqn9 ,mp&i , . 
q ~ f b ~ d  T e ~ n  bonbtue y TOH m n ,  -'s &nc~aar n 
~ e q & p  - yMn npqnma. ( W u a )  mm 
%riim~+, RO MOH$S@. Hanplc*; .& b992 ( w m a  
@,9% BC& J&&~&x A ~ B  -HS ,m,&@,' 
30,1%. B 1996,~. onnrrra t~qaa &M&i  on& 3 



3anu~oe nacenenne Poccnn no eewopam J K O H O M ~ K W  
B OpraHW3aUn~X no ~ O P M ~ M  CO~CTK~HHOCTU' 

. . . ~ , . , 
Bcero 3aHfiTblX 100,o 93,3 

'Ncmo.r~ux:, Poccnn B uuipax. 1996: C ~ T I I C ~ U ~ ~ C K @  C ~ O ~ H U K .  ~ocKOM- 
CTaT POCC~A. - M:: (Pnnancbl N CTXTBCTUK~; 19961 -'c. 34. 

: < 

, , 

= 0,007 unn 0,7%. 
Aonn pa6opaqqn.x B coeMecTHblx i~ : npennpumnnx C M ~ U I ~ H H O ~ ~  

, .  , . , .  , . . . 
4 0 i ~ b i  @~CTB&HHOCTH: , . , , . . . 

0'12"?8s = 0,2558 nnn 25,58%. 
0,9327 

3i2 





, , .  i " .  
(, . . .  . .. , 

, .  ., ~. 
. .  .. 

, . 
mK zea~empuuec~yfo~~peHM~) (CM. rn. 5) n3 qen- 

noe pocTa 3a n neT unun3 o6qero (6a3nc~om) TeMna p o c ~ a  

(9.15) 

CTb noTpe61r~enbc~0ir KOP!&~H~I  38 ran B pixynb- 
POCna B 6 pa?. K ~ K O B  C ~ C A H H ~ ~  Me~nqHblfi TeMn 

k='%=1,16, nnw 116%, 

B cpenHeM sa Mecnu d e ~ q  y~enu~weanacb Ha 16% K YPOBHW npe- 
nyurero ~ecnqa .  . . 

i CpenmuB ~eMn pocTa TW. xe, KaK cpen~ufi npnpocT, cnenye~ con- 
KqaHnena A B ~ X  ennHuq BpeMeHn: I )  iiepnona, m p b ~ f i  HM 

TCn; 2) IIepnOAa, Ha ~oT0pblk PaCCqHTaH TeMn. k p ~ ~ e p ,  
ii wMn sa nAenlree necnTnnmne; c p e m e ~ e c n ~ ~ b ~ f i  TMn 

Ecnn ncxon~ofi n~+op~aunef i  chyxm TeMnw npnpocTa n Hyx"o 
rucnmb nx cpennerono~ym BeJIUqUHy, n, npen~apn~enb~o  cnenye~ 

peepa~n~b  B TeMnbl npi6aew~ 1 ,  nnn 
c ~ ~ A H I O H ,  reOMeTpUqeCvW M CHOBa BkIYeCTb 1, 

,,YTO BBW XnMMeTpnn TeMrra npnpocTa n TeMna 
hlx nX BenU'IWHaX. 06uuZi ~ e ~ n  npupoma Bcarna 

K, eCnH 3a nepBbl8 rOA o6seu ~pOU3BOnCTBaBblpOC Ha 
a ~ ~ ' B T O P O ~ ~  CHW3WlCJl Ha 20% ( ~ e ~ l l b 1  Uen~ble), TO 3a iBa q a  . , 

. . 
" ,  . . 

pocra E = f i  = 0,9798, nnn 97,98%; . . 

cTa E - I = - 0,0202, wn - 2,02%. 

cb B rnase 5, npn~eHhn m~rrr BuqricneHnn cpenHem 
reoMeTpu9ecKyH3, ~ b l  onnpae~cn Ha co6nmne~ne 

qeCKOm oTH0lueHne K C ~ ~ V H O ~ ~  YPOBHS K HaYanbHOMy npn 3aMe- 
mqecKnx TeMnoB Ha cpennne. B npammeclurx sanaqax M O X ~  

eHne cpenHero YpOBHn'npn ychosns co6nmne- 
MMbl ~ ' P o B H ~ @  $3 IICplloA K YPOBHIO, ~ P U H I ~ T O M Y  3a 

.Hanpn~ep, ecnw 06qnii sblnyc~' npopyKuun 3a nnTnneTne non- 
cocm~mh 800% K 6 a 3 ~ f c ~ o ~ y  ( c p e n ~ e r o n o s o ~ ~  sa npenblnyurne 

n,  TO TO xe cmoe, cpen~eTOno~ofiypd~enb non- 
. , 

7 







'. . 
A : ,  . ,6 :  

nnid m & n p n n @ w P ,  ,, 
, . ;  , I . .  / . ,  , i , , . > ' .  ,,., , . 

, , -. 

6 - '  ~&ejweemta&wxe aa eiit&-% ,:.- 
. . , ~ ,  . , . . . . 

, . :, . , 

e, HWInHei%Hohb) qaC'T0 BblpWaeTCn I 

COIIHITHO~ CKOPOCTH U3MeHeHUn, T.e. B npn- 
K O B ~ ~ ,  HXlpUMep, TeHneHUUU ~ H H ~ M U K U  YpO- 

c m ~ a 6 a  dnacpu; pecny&nau, Kpyntioro peruona, 

mperrd',: , " 

j =  a + bt + r Z ,  
. . 

(9.2 1) 

C K W ~  IlaPaMeTP, ?X3BHblfi IIMOBWHI y ~ ~ ~ P e ~ U ~ ;  KOHCTaHTa 
CKOrO TpeHna. Oc'T3JTb~ble 0603~a'le~nn IIpCXHRe. 

, , 

; napa6mnsec~an a o p ~ a  Tpenna BbrpmaeT YcKopegHoe unu 3aMen- 
PeHHOe N3MmeHlle yp0BHefi PIlAa c n,OCTOIIHHblM YCKOPVHUeM; Ta~oZi 
@palrrep PiC3BHTUfl MOKH? OKUAaTC npU HaJIUqnU BtlXHb1X ~ ~ K T O P Q B  

porpeccsetioro prusnmn (nporpeccupymiqee RocTynneHue Hosoro 
~ ~ c o K o ~ ~ o L ~ ~ B o ~ U T ~ ~ ~ H O ~  o6opyno~a~un,  ~ B ~ J I u ~ H H ~  c~~ , I (H&c~To~- ,  

CO npNpOCTa x h o r o  BeCa nOpOCflT C BO3paCTOM H ~.n.). Y C K O ~ ~ H H O ~  
pacTaHue Mome~ nponcxonuTb B nepnon nocne c ~ n ~ n n  K~KHX-TC 

pmsaromux pasuTue npe rpa  - o r p a ~ u q e ~ n i i  B pacnpedene~n~~ 
XOna, B YPOBHeOMaTbl TPYA~, n,pUnOBblUleHHU U e ~ b l  PeaJlH3aUUH Ha 

~ ~ @ N U I I T H Y K )  nPOPQ'KWI0. , . 

: napa60nwwc~an @ o p ~ a  TpeHna c mpll-nb~bi~ ycmpcmueM.(c .< oj .: 
PHBOAUT CO BpeMeHeM He ToJlbKo K IlPHOCTaVBKe POCTa YPOBHl, HO 

K ero CHnxeHUH) CO BCe 6onbmeR c~opocTbm. T ~ K &  xapaKTep p a -  
k i n  MOXeT 61Tb C B O ~ T ' B ~ H  ~ W ~ ~ ~ B O ~ C T B ~  Y C T ~ P ~ B U I ~ ~ ~  npOnyKUHN, 

I u censcKoro xo3nt ic~~a  nanpennpnn~un (Qtep- . 
. . i 

napa6ma 2-ro nopnnaa (asmpa~urecaan) nMeeT nn60 MaKcuMyM , I :  
fecnn c < O n  b > O), ns6o MNHNMYM @ i 0, c > 0). , Q n  ~ a . x o m e ~ u n  
s i c c ~ p e ~ y ~ a  rrpo&Bon~yio napa6onbl no k p e ~ e ~ u  t cnenym npupas- , 8  

 nib ~ y n m  a peynrs nonyse~noe ypaenenue oTHocnTenbHo t. Hanpn- 
Fep, ednu ~ a c e n e ~ u e  nipona (T~IC.  qen.) 603pac~ae~  no napa6one . . 

, ' y = 1gO0 + 80t - 2t2,. 

h npOH3BOnHan no BpeMeHU C@df 6s'ne.r HMmb Bun: 80 - 41 = 0, OTKYAa 
t : =  20. M~KCNMYM HaCeneHun, 6ynw n0cTurHy-r qepe3 20 n e ~  nocne ' ' 

HaWJIa OTCqeTa BpeMeHPi, U 3T0 M ~ K C U M ~ J I ~ H O ~  HaCeneHMe C O ~ T ~ B ~ T :  .' 

: b 





HMeloI4nX TeJIeBM3Op, 3aTeM POCT P ~ B H O M ~ ~ H ~ I ~ ~  (npnMep~0 OT 30 - 
40% c e ~ e f i  no 70 - 80%). 3 a ~ e ~  p o c ~  nonn ce~eR,  uMemqnx Tenesn- 
sop, sa~ennne~cu no Mepe npU6nlu~e~nR nonn K 100%. Ecnn y,,, = 0, 
Ym, = loo%, nnn 1, ypas~enne ynpoqae~cu no @ O P M ~ I  

n0cne TeOpeTUqeCKOrO HCCnenOBaHnu O C O ~ ~ H H O C T ~ ~ ~  pa3HblX @OPM 
TpeHAa H ~ O ~ X O ~ ~ ~ M O  O ~ ~ ~ T M T ~ C U  K @ ~ U U ~ ~ C K O M ~  pU.Q' LIHHaMUKU, TeM 
6onee AaJleKO He BCerna MOXHO HWeXHO YCTaHOBHTb, ~ a ~ 0 f i  nO1- 
XHa 6bl~b 40pMa TpeHna H3 qHCm TeOpeTlrlleCKllx coC6pawte~Ufi. n o  
@ ~ K T H ' ~ ~ C K O M ~  AHHaMnqeCKOMy pU.Q' Tun TpeHna ~ C T ~ H ~ B J I M -  Ha 
octroee rpa@u.rec~oro n306pawte~uu, nyTeM ocpenHeHnn n o ~ a 3 m e R  
nnHaMuKn, Ha ocHose c ~ a ~ n c ~ n ' l e c ~ o f i  npoBepKn rnnme361 o nomuH- 
cTse napaMeTpa TpeHna. 

Ha pHC. 9.1 n O C T m q H 0  XOpOlUO BWHO, llTo TpeHP. ypoXafi~0CTki 
BblpatlceH npUM0fi nn~tlefi. ~ C X O ~ H ~ I ~ ~  PUB yp0B~efi KOPOTKU~~, l l0370MY 

Ha naHHoM npnMepe ~enbsu ncnonb3osa~b npyrne npneMu. I~PHMCHWM 
HX K aHVH3Y ARHaMWKU nHAeKCa UeH Ha HL?'IOnnHBHble ToBapbl pa3BM- 
~ m u n x c n  m p a ~  3a 1979 - 1995 rr.' I 

C~onb3uqau rtmynemuu cpenHun, crnawtnsau ~ o n e 6 a ~ n n  menb-  
HblX y p o ~ ~ e f i ,  nOBOnbHO OT'WTJlABO nOKa3bIBaI3 TeHAeHWlo paBH0- 
MepHom CHmeHnu ypos~efi. b n  pa36um pun Ha ~ p n  sacTn, TO cpen- 
Hue y p o ~ s n  Tame nonTBepmsaHn.  TOT B ~ I B O ~ :  3a 1979 - 1983 rr. 
cpen~nfi yposeHb paseH 1 12,3; 3a 1984 - 1989 rr. - 103,O; 3a 1990 - 
1995 rr. - 97,O. Cymecree~~oro  pa3nnqnn B BennqnHe cHnxeHnn cpen- 
Heronoeblx yp0BHefi HIX. 0 6 a  npneMa - c~onb3uqau cpenHnn n cpen- 
Hne YpOBHU no WCTnM pUna - He cB060n~bl OT C ~ ~ ~ ~ K T H B H ~ I X  @aK- 
TopOB. MOXHO CKOnb3U~Kl CpenHlolo BblqUCnUTb He 38 5 neT, a 38 6 
nnn 7; MOXHO nHaqe pa36n~b pun Ha Tpn qacTu nnn H? Apyroe rncno 
u a v i i .  

Eonee O ~ O C H O B ~ H H ~ I M  OpHeMOM BblUBJIeHnX TpeHAa RBnUeTCn np0- 
BepKa c~a ' rnc~nrec~of i  r~nme3b1 o nocTonHcTse Toro nnu n ~ o m  no- 
Ka3a+enH nHHaMHKU . P ~ C C M O T ~ H M  3TOT npkieM no AaHHblM ~a6Jl. 9.4. 

I International Monetary fund 11 World Economic Outlook. -Washington: D. 
C.. 1996. - P. 68. 









n p u p o c T  B c e  B p e M n  c o K p a q a e T c n ,  a ero M a K c u M y M  - B H a v a n e  nepuoaa. 
K O H C T ~ H T O ~  n a p a 6 0 n b l  XBnfleTCn TOnbKO YCKOpeHMe. 

B CTpOKe ( < D a t a ) )  IIpMBOnnTCn YpOBHM UCXOAHOrO pf lna ;  {(Forecast 
summary)) 0 3 ~ a r a e ~  c s o n H b l e  n a H H b l e  mn npor~o3a. B cnenymqux 
CTpOKaX - Y p a B H e H M n  npn~of i ,  n a p a 6 o n b 1 ,  3KCnOHeHTb1 - B JlOTa- 

P Y I @ M M ~ ~ C K O M  B n n e .  rpa@a ME o 3 ~ a q a e ~  c p e n H e e  pacxowetiue M e w y  

YpOBHXMW HCXOAHOrO PnAa H YPOBHflMM T p e H n a  ( B ~ I P ~ B H ~ H H ~ T M U ) .  &In 
n p n ~ 0 k  u n a p a 6 0 n b l   TO P a c x o w e H u e  B c e r n a  p a B H o  ~ y n l o .  Ypoe~u 
3KCIlOHeHTbl B CPeAHeM H a  0,48852 H M X e  y p 0 B ~ e f i  MCXOAHOM) pnna. 
To'I~oe C O B n W e H M e  B03MOXH0,  e C n H  U C T U H H ~ I ~  T p e H A  - 3KCnOHeHTa;  

B AaHHOM C J l y q a e  COBnaAeHHR HeT, HO Par inMqHe , M W O .  rpa@a MAE - 
 TO n u c n e p c H n  s2 - M e p a  K O ~ ~ ~ ~ ~ M O C T U  @ a l a u q e c ~ ~ x  y p o ~ ~ e f i  OTHO- 

CHTeJIbHO T p e H A a ,  0 V e M  C K a 3 a H O  B n. 9.7. rpaaa MAE - C p e A H e e  

n n ~ e G ~ o e  o T K n o H e H u e  ypos~ek  OT T p e H n a  no ~ o ~ y n m  (CM. naparpaa 
5.8); rpaaa MAPE - o T H o c M T e n b H o e  n u ~ e f i ~ o e  o T K n o H e H w e  B n p o q e H -  

T a x .  3 ~ e c b  OHM n P U B e A e H b l  KaK n O K a 3 a T e n U  npHrOnHOCTM B ~ I ~ P ~ H H O ~ O  

B U n a  T p e H A a .  M e ~ b W y t o  n M C n e p C W l o  M M O A ~ ~ ~  O T K ~ O H ~ H U ~ ~  MMeeT 

napa6ona: o H a  3a nepuon 1986 - 1996 rr. 6nme K ~ a m u q e c ~ u ~  VDOB- 
HnM. HO ~ b l 6 0 p  T u n a  T p e H A a  Hef ib32  CBOAATb IlMUIb k 3TOMY K ~ ~ ~ T ~ ~ u I Q .  

Ha CaMOM nene 3 a M e m e H H e  I lpMpOCTa e C T b  p e 3 y n b T a T  6 o n b m o r o  OT- 

PMUaTenbHOTO OTKnOHeHUn, T. e. H e y p O X M  B 1996 r. 
B~opan nOJlOBMHa ~ a 6 n u U b l  - 3TO n p O r H 0 3  y p 0 B ~ e f i  ~ ~ o X ~ ~ H O C T M  

no T p e M  BUAaM T p e H n O B  H a  rOnbl ;  t, = 12, 13, 14, 1s Il 16 OT Fia.lWa 
OTCqeTa  (1986 r.). ~ P O ~ H O ~ M P Y ~ M ~ ~ ~  YPOBHU no 3KCnOHeHTe BUJlOTb no 
16-m r O n a  HeHaMHOCO BbIUIe, q e M  I t 0  npn~of i .  YPOBHM ~pe~na-napa60- 
n b l  - CHMXaloTCn,  BCe 6onee PaCXOnnCb C APYrUMM TpeHnaMM.  

K ~ K  BMAHO B T ~ ~ J I .  9.4, n p M  Bblqi+CneHEfM I l a p a M e T p O B  T p e H A a  YpOBHH 

UCXOnHOW pnAa BXOART C PZ3HblMU BeCaMll  - 3HaqBHUIIMR t,, U HX KBW- 

PaTOB. ~ O ~ T O M Y  BJlMRHUe ~ 0 J l e 6 a ~ M k  y p 0 B ~ e k  H a  I l a p a M e T p b l  T p e H n a  

3aBMCMT OT TOTO, H a  K ~ K O ~  H O M e p  mAa IIpUXOAHTCn y p o x t a f i ~ b l f i  n ~ 6 o  
~ e y p 0 X a f i ~ b l f i  rOA. Ecnu pe3KOe OTKnOHeHMe IIpMXOJlMTCX H a  mA C H y n e -  

BblM HOMePOM (1, = O), TO O H 0  HliKaKOrO BnUSHUII H a  n a P a M e T P b 1  T p e H A a  

~e OK~W(~T,  a ecnn nonmeT H a  naqano u m H e q  pnna, TO nomunw c ~ n b -  

HO, C J I ~ ~ O B ~ T ~ J I ~ H O ,  OAHOKpaTHOe a H W N T U q e C K O e  BblPaBHABaHHe HellOJl- 

HO O C B O ~ O ~ ~ ~ ~ T  napaMmp.1  T p e H n a  OT B n u n H n n  ~ o n e 6 n e ~ o c ~ u ,  u npu 
CUnbHbrX ~0Jle6a~lmx OHM M O T  6 b l ~ b  CMnbHO ACKaX(eHb1, YTO B HaUIeM 

npmepe c n y q u n o c b  c napa6onoii. &In n a n b ~ e i i u r e m  n c K n m v e H u n  ucm- 
maGqem w u n H n x  ~ 0 ~ ~ 6 a ~ M f i  H a  n a p a M e T p b 1  T p e H n a  cnenym n p u M e -  

HHTb ~ e m o d  IUHO7OKPamHOZO CKOJlWZ2yeZO Bblpaf3HUBaHUR. 

>OT n p H e M  c o c ~ o u ~  B TOM,  TO n a p a ~ e + b ~  T p e H n a  B b l q u c n n m T c n  

H e  cpmy no B c e M y  pnny, a C K O ~ ~ ~ ~ U I M M  M ~ O ~ O M ,  c H a q a n a  3a n e p e b l e  m 
nepUOAOB BPeMeHM HJlM MOMBHTOB, 3 a T e M  38 I l e p U O n  OT 2-I73 no m + 1, 

3-r0 no (m + 2)-r0 Y p o B H n  M T.n. Ecnu qMCnO MCXOAtlblX Y p O B ~ e f i  

ok c ~ o n b 3 n q e f i  6 a 3 b 1  p a c q e T a  n a p a M e T p o e  

H a  m, TO YMCnO TaKHX CKOJlb3RiUIIX 6a3 1 1MM O T n e n b H b l X  3~aqe~lifi  
aMeTpOB, KOTOPble ~YRYT n O  HMM O n p e A e ~ e H b l ,  COCTaBMT: 

' 

L = n +  l - m .  

M H O r O K p ~ H O r O  BblpaBHMBaHMn 

MBeAeHHblX paC'&eTOB+ BO3MOXHO TOnb-  

KY H a  T lpMMepe  AaHHblX ~ a 6 n .  9.4 - 
llKU !JeH H a  H e T O n n H B H b l e  TOBapbl  pa?BUMDlVMXCn CTpaH, W O  

A a e T  B03MOXHOCTb Y U T a T e n W  YYaCTBOBaTb B H ~ ~ O ~ ~ U I O M  

HOM NCCneAOBaHUU. Ha 3TOM Xe I l p H M e p e  n p O A O n X H M  U M e T O n u K y  

~ 0 3 u p o ~ a ~ a r  B pmaene 9.10. 
bl'lUCJlXTb B HaUIeM PI lnY I l a p a M e T P b l  no 11-JleTHMM s n e p U -  

1 ~ ~ o B H ~ M ) ,  T O  1 = 17 + 1 - 1 1 = 7. C ~ b ~ c n  M H O r O K p ~ H O r O  

nb3nII@I'O E b I p a B H H B a ~ U I I  B TOM, q T O  I lPH nOCJleAOBaTenbHblX CABH- 

6 m b 1  pacqeTa n a p a M e T p a e  H a  K o n q a x  ee u B cepenuue o m y r c n  
OBHM C Pa3HblMU no 3HaKY U BenWqMHe OTKnOtleHUIIMU OT 

. ~ O ~ T O M Y  npu o n ~ u x  cneurax 6 a 3 b 1  n a p a M e T p b 1  6 y ~ y ~  3asb1-  

, npu Apyrux - ~ ~ H M ~ ~ T ~ C I I ,  a npu nocnenymqehl y c p e n H e H u u  

V a p a w e T p o s  no B c e M  c n e n r a M  6 a 3 b r  p a c q e T a  npou3okne~ 
c l c r u t c e ~ n k  n a p a M e T p o s  T p e H n a  K o n e -  

M H a q e x H y m  o u e H K y  n a p a M e T p o s  T p e w a ,  HO M ocy- 

CR, wo ~ e n y q ~ i i  n a p a M e T p  TpeHna ,  em m H c T a m a  npu pacqme no 
H e  ~ ~ C I I O ~ X A O Y H O  ~on&e~cn, a c u c m n q e c m  n3- 

bIM 06pa30~, 3Ha'IW, T u n  ~ p e ~ A a 6 b m  
K O H C T ~ H T O ~ ~  H e  RBJISeTCfl. 

IIpM MHOmKPaTHOM BblPaBHMBaHUU, 

r0, n p O C T 0  H e B e p H O  E b l q H C n n T b  er0 
H r a M  6 m b 1 ,  ~ 6 0  n p U  TaKOM CnO- 

OBHM n c x o ~ ~ o m  pnna B x o n u n n  6 6 1  B p a c w  cpen- 
aMU,  A CYMMa BblPaBHeHHblX Y P O B H ~ ~ ~  P a 3 W a C b  

B uCXOAHOF'0 pwa. C ~ 0 6 0 n ~ b l f i  V n e H  T p e H A a  - 3TO 

p o s ~ n  3a n e p H o n ,  npu ycnosuu o T c q e T a  ?peMeHM 

c e p e n u H b i  nepwona, npu oTcqeTe OT H a y m a ,  ecnu n e p e b l i i  YpOBeHb 
H 6 y w  p a B e H :  a. = 7 - b((N-1),'2). P ~ K O M ~ H A ~ -  

6 a 3 b l  p a C q e T a  Ui tpaMeTpOB T p e H A a  Bb16up2  
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K l l I l e m  Y p O X a U  H U X e  T p e H A a ,  OH BblHOCMT M e H b t l l e  I I U T a T e n b H b l X  B e -  

q e c ~ ~ ,  q e M  0 6 p a y e ~ c n  3a roA, nnoAopoAue ~ 0 3 p a c ~ a e ~  M T . n  

& ~ K J ~ u W C K ~ R  dpnzonepuoduvec~a ~one6ne~ocmb C B O ~ ~ C T B ~ H H ~ ,  

H a n p n M e p ,  c o n ~ e r ~ o f i  a m u s H o c T w  (10-1 1 - n e ~ ~ n e  U H M ~ I ) ,  a ~ H ~ Y U T ,  M 

CBU3aHHblM C He f i  H a  3 e M J l e  n p O U e C C a M  - n 0 n f l p H b l M  CUUHMUM, rp030- 

B O ~  Ae%TeJibHOCTM, Y P O X ~ ~ ~ H O C T R  O T A e n b H b l X  KJ'JlbTyp B P R n e  P ~ ~ ~ O H O B ,  

HeKoTOPblM ~ ~ ~ O ~ ~ B ~ H H I I M  nmnek, p a c T e H U f i .  &IS 3 T O r O  T M n a  X a p a K -  

T e P H b l  PeAKIUI C M e H a  3HaKOB O T K J I O H ~ H M ~ ~  OT T p e H A a  U K J ' ~ y n f l T M ~ H b l f i  

( H a K a I l n U ~ a l o W M f i ~ U )  3 4 4 0 ~ ~  O T M O H ~ H M ~ ~  O A H O M  3 H a K a ,  K 0 ~ 0 p b l f i  MO- 

X e T  Tf lXeJTO OTpkWKaTbCU H a  3KOHOMHKe. 3 0  K O J I ~ ~ ~ H M U  XOPOUIO nPOTHO- 

3 M P Y W C U .  

C n y 4 a f i H 0  p a c n p e n e n e H H a a  BO B p e M e H u  K o n e 6 n e ~ O c T b  - H e p e r y -  

J I f i p H U ,  X a O T U q e C K a R .   OH^ M O X e T  B 0 3 H M K a T b  n p U  H a n O X e H U M  ( M H T ~ P -  

$ e p e H a M U )  M H O X e C T B a  ~ o n e 6 a ~ ~ f i  C pa?HbIMU n0 IIJI l iTenbHOCTU UMK- 

n a M u .  Ho  om B O ~ H U ~ ~  B pe3ynb~a~e cmnb x e  X ~ O T M Y ~ C K O ~ ~  ~0ne6- 
JIeMOCTM r n a B H 0 f i  I lPMqUHbl  CYUleCTBOBaHUU ~ o n e 6 a ~ w k ,  H a n p U M e p  C y M -  

M ~ I  OCWKOB 3a n e ~ ~ n f i  nepuoA, ~ e ~ n e p a ~ y p b ~  B O 3 n y X a  fr c p e n H e M  3a 

MeCUIl  B P W b l e  TOAbl .  

&In o n p e n e n e H w n  T M n a  KOJIe6aHUi l  n p n M e H s m T c n  rpa4uqec~oe ~306-  
PkWKeHUe, M e T W  ( t n O B 0 p O T H b l X  To. leK>) M. K e ~ m n a ,  B b l q M C n e H M e  ~034- 

@ U U M ~ H T O B  a B T O K O p p e n a U H U  O T M O H ~ H N ~ ~  OT T P e H L l a .  3 U  MeTOAbl  6y-  
AyT paCCMOTpeHb1  AEUlee .  

O C H O B H ~ I M M  n o ~ a 3 a ~ e n n ~ n ,  x a p a ~ ~ e p w 3 y m q ~ ~ u  cuny ~one6ne- 
MOCTN Y P O B H ~ A ,  B b r c T y n a m  yme U ~ B ~ C T H ~ I ~  no rnase 5 no~a3a~enu ,  
X a p a K T e p H 3 y l O q H e  B a p H a U U K ,  3 H ~ e H M f i  n p U 3 H a K a  B I l p O C T p a H C T B e H -  

H 0 f i  COBOKYnHOCTM. O A H ~ K O  BaPHaUMIl  B n p O C T p a H C T B e  M K o n e 6 n e ~ o c T b  

BO B p e M e H U  I l p U H u M n M W b H O  p a 3 n U q H b l .  npeXne B C W O  p a 3 n M V H b 1  U X  

O C H O B H b l e  n P H q H H b l .  B a p U a q u U  3 H a q e H M f i  n p U 3 H a K a  y O A H O B p e M e H H O  

C y W e C T B y I O ~ U X  e n M H M q  BO3HLiKaeT M3-3a p a 3 n v r q u f i  B YCJIOBMXX C y W e -  

CTBOBaHNX e A U H W q  C O B O K Y n H O C T H .  H a n p u ~ e p ,  p a 3 H a n  Y P O H ~ ~ ~ ~ H O C T ~  

K a p T o @ e n X  B COBXO3BX o 6 n a c ~ ~  B 1990 r. B b l 3 B a H a  pa3JlU'?AIIMM B nn0- 
n O p O n M M  n O q B ,  B K a V e C T B e  C e M U H ,  B S T p O T e X H U K e .  A BOT C Y M M b l  3@- 

@ ~ K T U B H ~ I X  T e M n e p a T y p  38 B ~ ~ ~ T ~ U O H H ~ I ~  n e P N O A  M OCaAKOB H e  UB-  

JIUloTCfl n p U Y U H a M t i  I ~ ~ O C T ~ ~ H C T B ~ H H O ~ ~  B a p M a U U U ,  T a K  KaK B OAHOM U 

TOM Xe row H a  T ~ ~ ~ U T ~ ~ M M  0 6 n a c ~ ~  3TM @ a K T O p b l  n O q T K  H e  B a p b U -  

pyloT. H a n p o ~ u ~ ,  r n a B H b l M U  I l p U V U H a M U  K o J ~ ~ ~ ~ H U I I  Y P O X ~ ~ ~ ~ H O C T U  

~ a p ~ o @ e n n  B O ~ J I I I B C T M  3a pan n e T  K a K  pa3 n s n n m T c n  K O J I ~ ~ ~ H U I !  M e T e o -  

p o n o r M s e c K s x  +amopos, a K a q e c T B o  now ~ o n e 6 a ~ u f i  nowu H e  m e -  
er. YTO x e  K a c a e T c a  o6qero nporpecca a r p o T e x H u K u ,  TO O H  U B n n e T c a  

npuqu~ok  T p e t i n a ,  HO H e  K O J I ~ ~ ~ ~ M O C T H .  

B~opoe  K O p e H H O e  O T n U V M e  UOCTOWT B T O M ,  W O  3 H a q e H H R  B a p b U p y -  

M I Q e r O  n p U 3 H a K a  B I ~ P O C T ~ ~ H C T B ~ H H O ~ ~  COBOKYnHOCTU M O X H O  C Y U T a T b  
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P M n v e c K o r o  pana, KaK npasuno, a s n r r l o T c a  ~ ~ B M C M M ~ I M U :   TO n o K a 3 a T e n M  

pa3~e~alouleroca npouecca, K a m s a r  c T a n m  ~ o ~ o p o r o  c ~ n 3 a ~ a  c npe- 1 A b I A Y U H M M  COCTOUHMUMH. 

B - T ~ ~ T ~ H X ,  BapMaUUU B I ~ P O C T P ~ H C T B ~ H H O ~ ~  C O B O K y n H Q C T M  U 3 M e -  ' PXeTCfi  O T M O H e H U U M M  M H A M B H J ( Y W b H b l X  3HaqeHPi f i  U P M 3 H a K a  07. C p e p  

H e r 0  3 H a Y e H M R ,  a K o J I ~ ~ ~ ~ ~ M o c T ~  y p 0 ~ H e f i  X U H a M M q e C K O f O  pnna M3MepU- ' 
eTCU H e  MX OTnMYUUMU OT CpeAHeI 'O Y p O B H X  ( ~ T H  OTIIM9UU B K l l K I Y a l o T  U 
T p e H A ,  M K O ~ ~ ~ ~ H U X ) ,  a oTKJlOHeHMfiMU y p 0 B H e f i  O T  T p e H n a .  

~ O ~ T O M Y  n y q U I e  U C n O J l b 3 O B a T b  p a 3 H b l e  T e P M M H b l :  Pa3J lAqUU n p U 3 -  

, H a K a  B ~ P O C T P ~ H C T B ~ H H O ~ ~  COBOKYnHOCTM H S b I B a T b  TOJlbKO sapuauuefi, 
HO H e  K O J I ~ ~ ~ H U U M U :  HMKTO Xe H e  C T a H e T  H a 3 b I B a T b  pi13nUqUU qUCJleH- 

HOCTU H a c e n e H m  M O C K B ~ I ,  ne~ep6ypra,  K w e ~ a  M T ~ U I K ~ H T ~  cr~one6a- 
HMUMU q H C n a  X H T e J I e f i ) ) !  ~ T M O H ~ H U I I  Y P O B H Z ~ ~  AMHaMMVeCKOrO pma 

1 OT T p e H A a  6 y A e M  H a 3 b l B a T b  B C e r A a  K O J I ~ ~ ~ ~ M O C T ~ I O .  K o n e 6 a ~ ~ x  B C e r A a  

npOUCXOAIlT BO B P e M e H U ,  H e  M O X e T  C Y L q e C T B O B a T b  ~ o n e 6 a ~ n f i  B H e  B p e -  

1 M e H U ,  B @ M K C M P O B ~ H H ~ I ~ ~  MOMeHT.  

I Ha OCHOBe KaqeCTBeHHOrO C O A e p X a H F i f l  nOHnTMU K o J I ~ ~ ~ ~ M o c T M  CTpO-  

MTCU n c n c T e M a  ee n O K a 3 a T e n e f i .  lTo~mnmenmu cunbz ~one6unuG ypoo- 
~ e f i  XonRlOmCX: a M M H l m a  O T K J I O H ~ H U ~ ~  y p 0 B H e f i  O T j J e n b H b l X  I l e p M O n O B  

UJIU MOMeHTOB OT T p e H A a  (no M O n y n l o ) ,  C p e A H e e  a6conm~oe  O T M O H e -  
1 HMe y p 0 ~ H e " N  T P e H A a  (no M O A ~ ~ I O ) ,  C p e A H e e  K B a A p a T M q e C K O e  OTKJIO; 

H e H M e  y p 0 ~ ~ e f i  OT T p e H A a .  O T H O C M T ~ ~ ~ H ~ I ~  M e P b l  K O ~ ~ ~ ~ ~ M O C T U :  OT-  

H O C U T e n b H O e  n M U e f i H 0 e  O T M O H e H U e  OT T P e H A a  U K O ~ @ @ U U U ~ H T  ~0ne6-  
JleMOCTM - a H a n O r  K O ~ @ ! $ I I U M ~ H T ~  B a p U a U H H .  

O C O ~ ~ H H O C T ~ H )  MeTOAWKU B b l q M C n e H U U  C p e A H H X  O T K J I O H ~ H U ~ ~  OT 

T p e H A a  UEnUeTCU H ~ O ~ X O A U M O C T ~  Y q e T a  n O T e P b  C T e n e H e f i  ~ ~ 0 6 0 A b 1  
K O n e 6 a H M i l  H a  B e n U q U H y ,  p a B H y F 0  q U C n y  n a p a M e T p O B  Y p a B H e H U U  T p e H -  

Aa. H a n p ~ ~ e p ,  n p U M a U  JTHHUX A M e e T  A B a  D a p a M e T p a ,  M, KaK U 3 B e C T H O  

~3 r e o M e T p m ,  qepe3 n106b1e A B e  TOVKU M O X H O  n p o B e c T M  npmym 
JIHHAH). ~ H ~ V H T ,  MMeX n A U I b  A B a  Y P O B H f l ,  Mbl  I l p O B e A e M  IIUHMK) T P e H A a  

T O q H O  Wpe3 3TH A B a  y p O B H 8 ,  U HUKaKMX O T K J ~ O H ~ H M ~ ~  Y P O B H ~ ~ ~  OT T P e H -  

Aa H e  O K a m e T c n ,  XOTU H a  c a M o M  Aene n ~ T M  n B a  YPOBHU B K J I I O ~ B ~ U  

~one6ayun, H e  6bmu C ~ 0 6 0 n H b l  O T  A e f i c T B M f l  ~ ~ K T O ~ O B  K o J I ~ ~ ~ ~ M o c  

T H .  napa6ona ~ ~ o p o r o  n o p x n l c a  n p o f i n e r  T O ~ H O  r l e p e 3  nm6b1e T P H  TO'IK 

H T . n .  

Y ' I k i ~ b l ~ a n  I I O T e p l o  c ~ e n e ~ e f i  C B O ~ O A ~ I ,  O C H O B H b l e  a 6 ~ 0 n l o T H b l e  nC 
Ka3aTenM K O ~ ~ ~ ~ ~ M O C T U  BblqMCnUloTCU no 4 0 p ~ y n a M  (9.34) M (9.35) 



cpenHee 
KBailpaTM'IeCKOf ~ ( f b =  IX melo) 'B 
O T M ' O H ~ H H ~  

me y; - cpawru'Iec~nA YpOBeHb; 
6 
y, - BblpaB~e~HblA POBeHb, TpeHA; 
n - sncnoypos~e8; 
p - rncno napaMeTpos TpeHna. 

'3xiK BpeMeHn ccts B C K O ~ K ~ X  nocne nqKm,aTenu omasaeT,   TO 
n0~a3aWnb He 06b1~~0i (  ~ P O C T P ~ ~ H C T B ~ H H O ~ ~  BaPNaUnH, KaK B I'naB 
a noKa3aTenb ~ o n e 6 n e ~ o c ~ n  BO BpeNCHR. 

(4r~ocn~enb~bre  no~amrenn ~one6ne~ocn t  ~a~qncnurarcn 
eM ~ ~ C O J I I O T H ~ ~ X  no~a3a~ene f i ,~a  cpenanii ypoeenb sa secb n 
nepuon. Pacsw n0Ka3aTenefi ~ o n e 6 n e ~ o c ~ n  rrpoaeneM no pe3ynb 
aeannaa AnHaMnKn nn,qe~ca qeH (CM. ~ a 6 n .  9.7). T p e ~ n  npMMe 
pe3ynbTaTaM M H O ~ O K ~ ' ~ T H O ~ O  CKOnb3ffLUeTO BblpaBHHB 
104,53 - 1,433 t: t = 0 B. 1987 P. 

1. Awnnnvna ~one6a~uf i  coc~asuna ar -14,O B 1986 r. 
1984 r., T. el 29,2 nyema. 

2. CpenHee J I M H ~ @ H O ~  OTKnOHeHHe no M O A ~ ~ ~ K ,  Hafi.4 
~ o ~ y n w  luil (nx cyMMa pama 132,3), H pmnenns na (n - 
@op~yne.  (9.34): 

132'3 -8,82 nyHma. a(t) = - - 
17-2 . . 

3.  ' c b e i ~ e e  ~ ~ a ~ ~ a ~ n s e c ~ o e  arKnoHeHne y p o ~ ~ e f i  OT 

q o p ~ y n e  (9.35) cocTaswo: 

!' ' ' 'E 
s(t) = - = 9,45 11yHKTa. 

, He6onbmoe npeesluieHne cpemep  KsanpaTnrecKoro. oTKnoHe 
Hm JIPlHefi~bl~' yKa3bIBaW Ha' OTCYTCTBAe CPenA O T K ~ O H ~ H U ~ ~  pe3KO 
BblnennmLqnxcn no a 6 w n m ~ o i i  BenmnHe. 

s( t )  9 45 
4. K & g @ + n q n e ~ ~  K O J I ~ ~ ~ ~ ~ M O C T U :  v(,) = =-= 0,0904 

y 104,53 
9,04%. ~0ne6neMocTb yMepeHHaU, He CPinbHaS. 
BonnM nommenn (6e3 pacrwa) no K O J I ~ ~ ~ H H X M  ypox 

. , . ,  '., 

@nn, AaHHble ~ a 6 n n q  9.1 N 9.5 -0TKnOHeHNe OT nMH 
s(t) = 14,38 q c I .fa, v(l) = 8;35%. 
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n - qucna yposilek; 
A, .  - pa3HOCl-b PaHmB y p o s i l e f i  U HOMepOB nepUOaOB B p e M e H U .  



, .  . 

HemAOBbIM a 6 ~ 0 n l o ~ H b l ~  U3MeHeHUeM U CPeAHAM K B ~ A $ ~ ~ ~ ~ ~ ~  
0 n U H e f i ~ b 1 ~ )  OTKnOHeHUeM Y P O B H ~ ~ ~  OT T p e w a :  

' , g , '  '81 
5 5  ' 3 0 * ?  I 

W ~ ~ ~ U B O C T ~  TeHneHUUU 6yne~ HU~KOA.  Mmno ' w e  n 
o u r e n u e M  c p e A H e r o  T e M n a  n p n p o c T a  K ~034@uque~Ty 
, wo n a e T  no~a3a~en6, Q U S K U ~ ~  K c - no~a3menm ~ C T O U ~ A ~ O  
T n o ~ a 3 m e n b  6onee n p n r o n e t l  Ann 3 ~ c n o ~ e ~ u u a n b ~ o r o  TP 

~ C T O ~ ~ ~ U B O G T U  ~ e n n H e f i H b 1 ~  TpeHAOB n 06 o6qm 
BOCTU 3KOHOM89eCKAX U WUNaJIbHblX ~ ~ O U ~ C C O B  

,, . . 



T p a t i c n o p .  C ~ ~ O H H ~ I ~  mne6mnn c~poro q n m n q n b l  - n o B m p n m n  

qepe3 ~ a m s b ~ i i  ron, x m  c a M a  m m n b H o c T b  s p e M e H  mna n M e m  Kone- 

6a~nn.  &R W T q e H U B  C e 3 0 H H b M  KOJIe6aHnfi H w 6 ~ 0 n . 1 1 ~ 0  U M H b  YPOBHM 

3a ~ a m s b ~ f i  K e a p r a n ,  a nyqlue 3a ~ a m g b ~ f i  M e c s q ,  V H o r n a  w e  3a n e K a -  

nb l ,  XoTn A e q H b l e  YpOBHM M O Y  me C n n b H O  UCKa3HTbC8 M a K O M a c -  

urra6noii c n y q a i i H 0 f i  K O ~ ~ ~ ~ ~ M O C T ~ H ) .  

Cnenye~ eule pa3 ywarb, wo ne B c n r n e  p m u s n n  B M e c n r n b l x  nnn 
K B a m b H b l X  YpOBHnX XBJlnHlTCX Ce30HHblMH K O J I ~ ~ ~ H U I I M H ,  a T(N1bKO 

perynnpno nompnmmecn mn 3a m n o M .  Ecnn me p m n r n n  M e c n q -  

HblX Y P O B H ~ ~  WIM nm6b1x BHJ'TpnIWAH'lHblX Y ~ O B H ~ ~  B OAnH rOA PaC- 

n p e n e n e n b l  c o B e p m e H H o  n H a q e ,  r e M  B npymfi ron, TO 3m - H e  C ~ ~ O H -  

me, a cnyraii~sre ~ o n e 6 a ~ n n  T. e. ~one6a~nn ,  B ~ I ~ B ~ H H ~ I ~  n p n r n H a M n ,  

H e  CBX3WHblMH CO C M ~ H O ~  BpeMeH m. Hanpn~ep, TaKUMU M O T  6b1Tb 

K o n e 6 a H ~ f l  icypCOB ?lKl(&ifi, O ~ M ~ H H ~ I X  icypCOB BaJlHlT, Bbl3BaHHble U3Me- 

H e n n e M  4n~a~cosoi i  n o n n T u K n  m c y n a p c T B a ,  H ~ Y ~ H O - T ~ X H U S ~ C K M M H  

OTKPMTNIIMW, n o n u ~ n r e c ~ n ~ n  K P N ~ U C ~ M U  B c T p a H e  n M u p e ,  c n n n n u e M  
n pa3nenenne~ K o ~ n a n n f i  n T. n. ' . 

n b ~ K o n b i c y  n H T e p W b H b l e  YpOBHbi 3aBMCXT OT AJlMTenbHOCTH MHTeP- 

BaJlOB BpeMeHH, a AJlMHa MeCXlleB H e  PaBHEUl, TOYHee np0BOAnTb aHaJlM3 

c m o s n b l x  K o n e 6 m n i i  H e  no +aicrurec~n~ MecnqHbtM YPOBHIIM, a no 
YPOBHIIM, IlepSCYHTaHHblM H a  PaBHYm ( ~ O - A H ~ B H Y M )  AJlUTeRbHOCTb BCeX 

MeCXqeB WIH CpenHeCyTOqHbIM. Ecnw M3yWlOTCfl Ce30HHble  ~one6a~un  
3a O T ~ e n b H b l 8  t'U& TO 0 6 6 1 ~ ~ 0  TPeHA H e  IIPUHUMaeTCII BO BHHMaHUe, H 
OTKilOHeHttR MeCXVHblX (30-~H~BH~IX)  y p 0 B H e k  IiCqUCnXKWGn OT C p e n -  

HeMeCXrHOrO YpOBHX 3a rOA. K p 0 M e  PaCCMOTpeHHblX n o K a 3 a T e n e f i  KO- 

n e 6 ~ e ~ o c ~ n  pnr x a p a w e p n c r u K u  C ~ ~ O H H ~ I ~  ~ o n e 6 a H u f i  s a m H o e  3~ase- 
H n e  li~ee-r 4 o p ~ a  ce30anofi ( (Bo~H~I )> ,  u 3 y ~ a e ~ a n  c n o ~ o u b m  OTHOCU- 

T e n b v b l X  n o K a 3 a T e n e k  QTH~UfeHkif i  MeCflgHblX y p 0 B ~ e f i  K CpenHeMe-  

CHqHOMy ( T ~ K  ~ 8 3 b l ~ a e M b l f i  <tHHAeKC C~~OHHOCTH)>) .  &'qlcle, KOHWHO, 

U3YTaTb Ce30HHble  K O ~ ~ ~ ~ H H R  3a HeCKOnbKO neT, ~ ~ 0 6 b l  CrnaAMTb C n y -  
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A ~ u H .  OcntaGcsy ~ e ~ m b .  - x ~ . : k m e ~  me m cpq.utre sn, ~e c a -  
a npornan seetm?jh a ~ 0 1 - e ~  yeMemyficn: - @m~:me n 
nu T ~ I  no A*H, ~GIIM.B WB s m ,  6 b ~ : ~ p o  TM 

TpeHny - 3 ~ 0  a esc~b AUOF~H~B nporrrra Ha oc 
K ~ K  n3y*e~a@ e~rcrma ctwm no ~~~~rasatero Irpcnceiin. 

P a c c ~ m p a ~  ~ m n n ~ ~ n p o m o 3 n  
&-m WB nprrarepe qe~:na n 

. . 
c m  

pa6HsBaiim. , . . , . ~ , , 

.. wee@ ypaeHe~ue ~ p e w a  $ - 104,G - t ,  re r .  -O ; 
1987 F., a@* relrepsnbd Benfiyn,8ar,-.Epennen, r r e i r n ~ ~ ~ ~ ~ c i ~ ,  
wtaonewwa OT. ~ ' s ( t ) . =  ;9,45. .3m S H ~ W H U ~  mnyen& n p ~ ' . ~ ; .  
R W . & W H & ~ ) ~ ~ O ~  IW W b M a  3 U m n m  G e f f M P ,  MU&WE&%~'T~~~F~B- '  
na T::,e. ovens (ionm4 u .m-mmM .%wrearu. ' Manqsepm#& urn 
%<JTOBU?I ps3sunts nsW G : ~ M Y  qulecntenno .m6~,nTCs, cmxeM;" 
m ..la91 r .  ~ O ~ T O M ~ ,  ~ n r o s  ~a 1998'.r. no! usaaepeanorry :rpe& ; 
M,&O T U O ~ ~ U V ~ C ~ ~ W  k h W T b  .&o&HO & ~ a H H b l ~ .  'Obh i ' i ~ :  
pelcskterinymc~~ ~ ' p 6 b i  f f ~ ~ Y l l p C % A t H H X :  6~~ .%.OHH~I~; 6mb1 pac&j 
no ilpom01s"p~e~~)m hepskm)eoc~aennfl Hc( -l.pemr ~ H H U  &BY:: ' . ~  
pacGe4q.' , : , . . . . , , ,  ,, . . ~  , ,c. . 

.. ;IJP~~?+I 8oerq m~.qudnnar~a; ~crtinpo2~orn-wasenue yea$ 
HI qww hpu M)maHoexe s . . ~  yp&mue n m ~ p a . l B 8  i , .cw~tq 
01~1987 r., T. a.6* I t .  , , 

, , ,: 
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HHK 'w. U p H W w  
I logctaN8 a @ o w  wew*. Kappefirunn (Lfx); 

,BNCGTOYpO&HBii IlpxlSH 

~condarmswn y@a 

9 'm VHna  6b1no npmnBonono~Ho no S H ~ K Y  u CocTasnRno 0,124 
: 'Ol :~~+stt+n y p m i i ~ o c ~ u  OT cnoe? TpeHaa. Ecnn, HmpuMep, ypomii- 
, 'mo&'d 1993, r. cmmm+,sa 20 dra ~ u x e  y p o ~ ~ n  ~ p e ~ d a  nnx 3~0r.o 
baa, COE~BBRRS&PO 1 t9,9 + 3,81 . lo .= 158 dra, TO ce6ec~on~ocTa 





C a ~ o  cnoso u H n e K c  (index) o 3 ~ a r a e ~  n o K m a T e n b .  0 6 b 1 ~ ~ 0  3 
TePMUH UCnOllb3yeTCII M I I  H ~ K O ~ B  0606qa10qek XapaKTePUCTuKH U3- 

M ~ H ~ H U ~ .  Hanpu~ep,  me 3HalC0Mblk BaM UHAeKC A0y A m ~ c a ,  UHneKC 

A ~ J I O B O ~  aKMBHOCTH, UHAeKC 06se~a  ~POMbII I I j l eHHOM) nPOM3BOACTBa 

U T. n. ropa3nC1 PeXe T e P M H H  ((NHAeKCI) UCIIOJI~~YC?TCII KaK 0 6 0 6 ~ e H ~ b l k  

nowarens coc~on~un,  H a n p u M e p ,  U 3 ~ e C ~ ~ b l k  u H n e K c  uwennelcryanb- 
H O m  DmBHTMR 10. - 

B 3 ~ 0 k  rnase M ~ I  p a c c M o T p u M  u H n e K c b r  npemne B c e r o  KaK noma- 
T 3 l M  W ~ M ~ H ~ H U ~ .  O ~ ~ B U A H O ,  VTO c@epa HCnOnb30BaHUII TaKHX nOKXia-  
~ e n e k  6e3rpa~nr~a :  c n o p ~ c ~ e ~ b ~  c T p e M n T c n  y n y r l u u T b  csou n o c T u m e -  

HWB, npennpUHUM&TWIb X e n a e T  YBenMqUTa n p U 6 b l n b  U T.n. BO BCeX 3TUX 

Cfiy'laIIX H ~ O ~ X O A U M O  B b l p m U T b  U3MeHeHMII KOnUqeCTBeHHO. K ~ K  K3Me- 

H u n u c b  u e t i b l ,  y p o s e H b  X W ~ H M ,  n o K y n a T e n b H a n  cuna n e H e r  u np.? 
O T B ~ T ~ I  H a  BCe  3TM BOnPOCbl n 0 3 B M S I O T  n a T b  ~llde~Cb2.  

B n p e n b m y q e k  rnase B ~ I  n o 3 ~ a ~ o ~ u n u c b  c n o K m a r e n n M u ,  K o m p b l e  

U S M e P I I m  8 6 ~ 0 J l l O ~ H b l e  U OTHOCUTenbHble H3MeHeHUB: W M n b l  POCTa, 

npnpocra, a 6 c o n m ~ b t B  n p u p o c T ,  q e n e b m e  u 6 m u c ~ b r e  no~a3a~enu,  
n o w a T e n u  c p e n H u x  A ~ M ~ H ~ H U ~  3a nepuon. B s e M  me cneqe*waa 
wene~coe? l l p u ~ q u n u a n b ~ b m x  0 ~ n u s u k  TPU. 

Bo-nepe6m u ~ n e ~ c b ~  n o 3 ~ o n n m ~  u3~epmb U ~ M ~ H ~ H M ~  C ~ O X H ~ I X  

IIBJIeHUk. Hanpu~ep, HYXHO o n p e n e n u T b ,  KaK u 3 ~ e ~ n n u c b  3a ron pac- 
xonbr xwrenek MOCKB~I H a  mponc~ok T p a H c n o p T .  Ann m B p a  H a   TOT 
BOnpOC BbI ,4OnXHbl H M e T b  'lUCJleHHOCTb ilaCCaXMPOB, n e p e B e 3 e H H b l X  

3a ron K ~ U ~ C ~ ~ I M  B U ~ O M  ~ ~ O A C K O M  T p a H c n o p T a ,  P a c c q u T a T b  c p e n H e M e -  
CIIqHYK) 'lMCneHHOCTb ~ a C C l I X U P O B  U n U  B3IITb TOYHble A a H H b I e  U 3  mqe-. 
TOB no M e c n u a M ,  Y M H O X ~ ~  ' I u c n e H H o c T b  H a  T ~ P H @  nepe~o3~u  (u vuc- 

tmlosoe. Taw, ynok MO- ~ c a  o n ~ y  mposy B xcnakcmx P o c c u t l c l c o k  

@cnepauun B 1990 r,  C O c M B H J l  2781 Kr, a B 1989 - 2773 Kr. M W ~ K C  
p a m H  100,3% (+0,3) t 12781 : 2773 = 1,0029 . I r n l .  f l o e b ~ ~ u e ~ u e  - 



I 

B a W C n  ~e0606LUe~~ble B.enqWHbl, TO .UHAeKC Ha3blBaeTCn F l U n U B H w  
a J i b ~ b 1 ~  ,U 0603Haqae~~n i. K ~ K  npaBnn0, ~ O A ~ Y H O  AaeTCq SHaqOK, 

d p b l f i  Y K U ~ ~ B ~ ~ T ,  Rnn OlteHKU ~efi BWNqUHbl nOCTpOeH H,WeKc. 
Hanpn~ep, I,), einn hlm, T. e. cson~brff n R m n , ~ n ~ y a p ~ b r t i .  ~ H A ~ K C L I  

- RJln B W U ~ R H ~ I  q. 
C ~ ~ B H ~ H U X  BO 6peMeHn MOW O X B ~ T ~ ~ B ~ T ~  KOPOTK~B nepnon: BW. 

pa@oT~a 3a 3TOT neHb II 38 BYepalU~~fiAeHb,  UeHbl B c e ~ ~ n 6 p e  no 
cpaetieiinm c a s r y q ~  n T. A. Ho cpayiesne M O ~  I I P O B O U ~ C I I  n 
C ~ ~ e H H b l M  nepki0A0k: Co~pe~eJi~b'le AaHHbIe C AOBOeHHblM 1940 C 

nnn c 1986 r. - WOM Harana nep&c~poff~u, KorAa ~ K Q H O M W K ~  e4e He 
6bma 3aTpoHYa CTpylrryP~brMA U3MeHeHURMU n T. n. Bb160p 6a3nc- 

~ o r o  nepnopa werna a p r y ~ e ~ ~ n p p s a k  MP sauaqeg, . q n * ' ~ ~ p o Z i  
CTPOU~CSl ' H H A ~ K C ~ O ~ ~ ~ ~ H O '  PYKOBOACTByIbTCII ABYMR nPaB)lnCiMN: nu60 
6a3a CpaBHeHHfl npeA~~aBnfle~ cTa6nnbHblti y p o ~ e ~ b ,  JIH603&~peManb- 

' Hoe 3 ~ a ~ e ~ u e  - s~~curee qocmye~ue, nnn, H H ~ W R @  YPO&HL (B cnyqae 

nanie~ma ~ K ~ I O M W Y ~ C K ~ X  no~a39Ten&#). KOH~LIHO, c p a ~ ~ e ~ u e  c ~ ~ a -  
n e n i c b ~ ~  nepqoho~ EHOCWT n o n o n ~ n ~ e n e ~ b l e  TDV~HOCTH, 'ITO. kxe 



Mcnonb3yn @0p~yny ( 1  0.2) MOXHO IlOJIyWTb o6qee N3MeHeHHe qeH 
Ha IlpOAyICTbl no AaHHblM ~ a 6 n .  10.1. 

%CTO MOXHO BCTPeTWTb yTBepWeHHe, 'ITU 'IeM CHJlbHee BapbUpy- 
K)T seca cpe~seft, TeM s ~ a r u ~ e n b ~ e e  wnsrne ~ e w s e r n e ~ ~ o A  cpen~eft 
OT B S B ~ ~ I ~ ~ H H O ~ ~ .  ~ o K ~ ~ X C ~ M  0rnw6or~ocrb 3TOm yTBePWeHHII npnMe- 
HNTeJlbHO K HHneKCy CpeAHeMY H3 UHAWBAAYBnbHblX. P~CCMOTPWM BBa 
npnMepa A n 6. 

A. Pasenneo ~ 3 n e m e n ~ o P  w npOC~0fi cpqnux npn canbnol sa- 
PHasAH BeCOB. 

B ~a6n .  10.1 npegcTameHb1 nannble upmepa A. 

Ta6nnua 10.1 

Uem.;- ' . 
' 

Aonn B Bapnauwn nonek 
. - M H -  6 8 3 ~ ~ -  

N? mmpa . ~ , . ~, 

. . ne~c noFi i '  
Po ' P! -i, ~blpyq~e dfl -ao , (d,  - ' z ~ ) ~  

do 

1 : I0 . ' 11 .],I '0,40 -0,44 (20 O,Q400 
2 15 30 2,O 0,25 , 0,50 0.05 0,0025 

, 3 20 ,2S 1.4 '0,1.5 031 -0,05, 0,0025 
4 : 25 40' . 1,6. 0,lO 0.16 '4.10 0,0100 
5 30 27 0.9 0,lO 0,09 4.10 0,0100 

. . . . , , 
, ~ . . 

Umm 14, 1,OO 1,40 0, 0,0650 
- 

- 1 
Cpegnee s ~ a r e m e  seca d,, = - = 02. 

5 

Ci, -do Bsserne~~brk C ~ ~ A H U ~  HHAeKC qen $ =-=Xi,. d,, = 1,4. 
C do 

Pe3ynb~ar cosnwaeT c npoc~o l  cpeneefi. M e w  TeM sapnauwr 
secos s~a .~mribna ,  craHnapTHoe mmoseHne 

372 





T. e. UeHbl B03pOCnU B CpeAHeM Ha 7,1%. E C ~ U  BOCnODb30BZTbCn 40p- 
~ynoi i  (10.1), m 1, = 641,216 = 1,069 . 100 = 106,9%, T. e. B cpenHeM 
qesbr eo3pocnn Ha 6,9%. O~nnrne  OT cpenHero ~ 3 ~ e r n e ~ ~ o r o  apu@~e-  
TnqeCKOrO WHAeKCa COCTaBiTlleT 0,2%r 

M ~ I  paccMoTpenn onpenenenue cpeAHen, U ~ M ~ H ~ H U X  Ha ocHose 
cpefl~efi apH@MeT~qe~K~fi H3  UHAHBHJoWlbHblX, HO BeAb M O W  UCnOnb- 
sosmbcr u npyrue snnb1 cpenHux: cpenHnn reoMeTpurecKan, cpeaHnn 
TapMOHH'LeCKWl H T. A. - HeB3BeUeHHble U B3BeUleHHble. kicnonb3yn 
cpenHmm reoMeTpurecKym H ~ B ~ B ~ U I ~ H H ~ ~ ,  nonyrlaeM: 

B @0p~yJIe (10.6) H ~ ~ J l W  LVln npOCTXWb1 Mbl OTlyCTHJlU nOACTPOq- 
~ b ~ k  ~ H ~ Y O K ,  com~eTmymqnA HOMepY ToBapa ( m e ~ e ~ ~ a ) ,  xwn, KO- 
Hew0 xe, GyMMtipoBaHne n B sncnu-rene, u B 3 ~ a ~ e ~ a ~ e n e  npou3eo- 
AuTCJl no BCeMy ~a6opy TOBapOB ( ~ ~ ~ M ~ H T o B ) .  

P ~ c c ~ H T ~ ~ M  3 m  HHneKC IlO oaHHb1M T ~ ~ J I .  10.3. K p 0 ~ e  TOrO, HaM 
no~pe6ywcn AO~O~HHl3~bHbIe AaHHble. K ~ K  BCerAa, Jly'JUlefi @op~ofi 



'%a Qop~yna unne~ca ueH 6blna npeffndxiena ?slaw6 ,e 1874 r. 
P m n r n e  rite H H ~ ~ K C ~ M H  n a m e  n Jtacnefipeoa, . ,. . nx , ncnons3oBa~~e , 

066 ~ . n i ime  n,~a~riok:mase. . , ,  

HZ paccMoTpenn npnuene~ne paw* ' $ q p ~  H B ~ R O R  cpen- 
nm-nennqn~ nna o?pexe.nesnn. cpensero n 3 ~ e ' ~ e ~ u n  ,lien n o  BceM TO- 

BapaM, JIm Bcerna B nepnym &epe~b.ni-~~epeco~ann~b U ~ H ~ M N  N ux 
H3MeHeHHflMW. HO T B K O ~ ~  Xe I l O P Q n  MM~T I ~ ~ u M ~ H ~ H  K OUeHKe 
C , B O ~ H ~ I ~  &AMeHeHrik ~ p y l T 3 ~  ~ f I p a ~ p H ~ ~ &  H ~ P H M ~ ~ ,  065e~a  ( K O ~ H -  
qeixia) nolcynolc msapos. Kopmri. G M ~ H M ,  m, ricnojrbye~fi~e HaMn 
0603~aqe~dn q e ~  @). mriqec+a. ( i '  necnyllafi~b~ 'n, ~ O ~ E ~ T C T B ~ . ~  

n a r a n d ~ b ~ ~  WKB~M anrnnfic~x:cnps price (ue~a)  u qyaqtity (~&*e- 
6T80). saicpenne~~sre 06&Ha%.Hnn E &mice. 

T ~ K N M  06pa30~,06qee u3uene~ne mnqecma n p o n q i e  m&p0a 
@ o p ~ n p y k n  w l ~  cpenneeno omomesnw, K U ~ M W ~ H ~ ~ M  o h e r a  :n* 
1EynOK OTneJlbHbiX ToEapOB, T. 0. 

. ~, 
' i  ' )  , > / , ~ .. , , ,  . , .  . 

~iridnfi3y~ .s'~aqimEe sec6,pnni n3ye~e~nt i ;o$ae~a noWnoK $nvb- 

Hblfi,~@c nOlcynOK , . &lo6&e@ .c$M,M~ 3aTpW, nonyl l&~:  . . 
, . ,. , , 

. , . , .  ,,:, . ,. 1 ,  
. , .Ei,.d0 i , , . o . p o ' , ,  . , 

(7) , , , (11 I,, * - = , 
. C d o  :C!?p.Po (10.8) 

( I )  " (J? ,  . 































pble npennonrtnuar w3~ettenne x npn muenmwn m n a w e m  Ha new 
, x, npn nos-romcrtre swx npovmx +ampoe. A C U M U ~ T ~ ~ ~ H O C T I  ngn- 
' Guanbrx cmeff . ,  .,, .mpwa&.on .~. B :H-+P~~BRBH'HO~W :.J@T ,m&a (?A - 
coenmenna wy.tmi T. e. 'roye~, C M T ~ B ~ W ~ Z  ~ n m 6 e . m ~  
cw&ay) .,:. , , , !; , : , ,, .<:: , ;.<' , , , ,,,;, ,',,,, . , ., , .,.. .# .  : 

. H:$mW!? ?s@+48%erCrs? B ~ - @ @ M B - : C ~ ~ @  GOXHO 
r p , b ~ .  kwta r&<. MTE.:.~~. moa-  
7 n~@#%$% R W W ~  N N H ~ U B ~  ~ ~ n r n ~ e q ~ m ~ e w n ~  .aripe- 
ne2aaaprrk. B .q,@uwe: e e  & n ~ n ~ o w q w a  .(-on-); :ao .M 
.&mpt ~F!,q .$MW?$W ~ ~ T ~ ~ ~ W : W I ~ ~ ~ , ~ W ~ ~ # B - W ~ W I ~ : , ~ ~ ~ ~ ~  
,,? ( 3 ~ ~ ~ @ w ~ ~ , , ! ~ n ' .  nepp@$d@pk4(sr c n m g ~ ~ ~ : i ? g ~ q i a h w ~ ~ i ~ o -  

'p;'&*xoe+, (0 % e e m . , . $ ~ w n g ~ k w ~ ~ 9 @  ,,@~,n.~~,n+aouaR 
,rJesgrnsFwa. * m ~ w ~ ; : w w ~ a l ? e .  .YC~J!.~~~.UWTA .FEW B.:M 

nflgebnpna+MF" 7qeg@r$@: gpyqpq ~ppa9iia;~sww. . & r n ~ & ~ ' w  . , 

npw-ep, 'lg* . o 6 y c ~ o $ ~ n a  ~ . n ~ w , , n ~ a n .  ~ . m p n ~ a  p w w a q @ .  . . BF- 
,\ c '. , '  

, . ', 

4w . . 

. , . .  . . , '  . 
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saircbr 1 ,  7.5 - 9i~0,. @B2,01  15,80. i ~ ~ , i ~ t . . ~ m v ~ , :  '16,O' 28,7 
&YBT@&g~~ - , 8.5 . &&: 7G1,73 nic; .&$,T$;-Ji,l -I is;f . &@,? :'' 

, ,  ' , ,  . ,,  ' . 
, , , ,  .. ~ . .  . . . ,. 

, , i  . ,  . . .  . , , _ ' ,  
:. ' , , ,  , .  , ,, , .,. , .  . , ~ .  , , ,~ . ' .  , ,  : . . , . \ , , . .  1 

. : ~ , ~ p a e ~ e ~ w e : ! & p w ~ ~ ,  na- a @ . ~ , ~ C S C H M M U  C B W W ~ & ~ ~ :  O' 

' . ~ q w u w  qm~enqfj +w.~~$iwa&a, m&m mpxcamr 
~ @ ~ ~ ~ W I ) O W H P I B  l l ~ l ~ ~  [S-HB~~. cpe&nw6~(~wl(e 31(301~* 

&pftiq&& aiPvrr no *&w cHe:&3p.n 
jcaaiion, pa6iwet-p y. ni, XIOUU~OCT~ ljR&q:T6rha KBK no Y~OBHIO Ab& 
xruin3aqri.q yrnn &'am&, '"Mawopoe eslpaimimknne , , a& 
iikdk , , ~ ~~ . ~ . .  .- .. 

b~r,weMtbla &svenua B t : : ~ q p i m w ~ . y t ~ ~ ' ,  
3p1- Ha Tecuyto k m b  I , . .  ~ n p m ~ a & v  , , , :10.13). 

,.. 





e r o ~ B n n n H n d .  T ~ M  H e  M e n e e ,  c o e A u H e w u e  m n e K 6 H o m  n p e r p e c c u o H H o -  
FO MeTOAOB 0 6 0 p q ~ e ~  MLHBnW3, I ~ O S B O ~ P ~ T  BBBCTU B HerO H ~ ~ Y H K U U O -  

HanbHO CBn3aHHble @ ~ p b l .  blx '8. @qteCCR& @i:bK&4W 
Pacc~wpe~nan M m o a n l c a  a H a n n q a  n o 3 ~ o n n e ~ . n 3 ~ e p n ~ b  6nwnne 

@a~Topos, H e n a c p e n c T s e H H o  H q B x o A n u n x e  m e c T K o  n w e p M n 6 i u p o s a H -  

H o e  s b l p a x e r i n e  p e 3 y n b ~ a ~ n ~ ~ o r o  n p u 3 ~ a ~ a ,  H e  ~ o n b ~ o  B q e n o M  no 
6OBOKyflHOcTH, HO U .no K m A O M Y  eAUHHYHOMY IIBIIOHUH). 
. npoeene~ne a~annsa no o r n e n b H b i M  e n n H n u q M . c  u c n o n b ~ o ~ a n n e ~  
y p a ~ ~ e ~ u n  perpeccnn 0 6 b 1 q H d  OcHoBblBaeTcn H a  p a 3 n o x e ~ ~ u  m n q n -  , ,. , . , ) .  I , I  . , , , ,  . . , ,  

H ) l  OTTKnOHeHU~ OT o6qefi '2peAliefi' ,(Vi - 7) H a '  A B e  COCTaBJlnlOulUe 

; @, - y3 u (y, - y,). Ecnn B y p a s H e H n e  perpeccnn sxonnr B c e  B a x H b l e  n 
cyLI(eCTBeHHb1e @ ~ K T o ~ ~ I ,  OT K O T O P ~ I X ~ ~ B A C U T  BenUgUHa pe3ynbTaTHB- 

HOrO f lpH3HaM,  H ~ 0 3 $ @ ~ U l l e I f T  ABTePMUHaUAU 6 n u 3 0 ~  K eBRHUUe, TO 

OCTBnbHble, H e  BKnW'leHHble B Y P ~ B H ~ H N ~  4 a W O p b l :  X a p a K T e p U 3 y W T  

UH~UBUAyaJ lbHble ,  HeCyUeCTBeHHMe OCO~~HHOCTU,  3 a W 7 y l O  H e  UMelff- 
qne  K o n n v e c T s e H H o r o  sbipmeeun. B TM c n y y a e . p a H n q a  Ol, - y,) 
0 6 ~ y , e ~ b r  3a cqer ~ecosnwe~nn M H T ~ H ~ ~ B H O C T ~  8 0 3 n e f i m s w n  H a  y 
B C ~ X  Y W ~ H H G I X  @BKTOPOB B YdfiOBHflX A ~ H H o ~ ~  i's enMHUUbl U ~ P e A H e f i  

~ H T ~ H C U B H O ~ R ' U X  B O ~ A B ~ ~ C T B U I ,  B b i p a X e ~ H ~ f i  B B ~ J I ~ ~ H H ~ x  K O ~ @ U -  

~nerrros perpeccun; e x o r y l q u x  B p p Y m H o e  s H a v e H n e y , . ,  + A a e ~  npaeo 
- NHTepflpt?THpOBZTb Pa3HHU.Y & - yi) UnU W H O U ~ ~ H F ~ ~ '  yi/yi KKK flOKa3a- 

Term T O M ,  I&K $(~)~KTuBHocT~ HCIlO~b30B?lHU1 Y'FFeHHhm (P~KTOPOB Y 
i-k efiUHHqbl CO@T>OCllTcn CO cpe ikk  ~ ~ ~ K T H B H O C T ~ H )  UX YICnOJlb30. 
BaHH%. P ~ ~ H u I & ~  -n ~ 0 3 l i ~ K a k .  3a c ' ~ C  pa3JIHqUn B 3 ~ 8 4 e H l l I I ~  YY- 

' 

TeHHblX $BKTO~OB An% A ~ H H O ~  i-fi eAAHHUbl U B C p e n H e M  ' h 0  COBOlcyn- .!+BHMWE+ H ? K ~  W ~ Y ~ H W $ .  
HOCTM. Ta~oe  p a 3 h o m e H n e  n a e ~  BO~MOXHOCT~ B J ~ I B B & ~ T ~  'pe3ep~b1, R M e -  0s n e r e ~ t l w u n ~ .  (e6 = f,t$54, 

n e p s b r f i  qn& pmno~eHnn,xapampn3ym.n3~ene~ne B B e n u q n H e  y, 
Bb13BaHHOe KaK R 3 M e w H U e M  B3lUIIWUII W X  H ~ Y W ~ H H M X  B pCrpeCCUti  '' 

@ m p ' o s ,  K m p a e  He mppenupym c ~ ~ T ~ H H ~ I M U ,  . r n ~  n n3pe~enue~ 

= 

0 44 ~ ~ ~ H C H O ~ O  

974). paz~uqa  
a r o n b l c o  p a -  
m p a  - MOW- 

mHH3 CO cpea- 
~ b l r  B y p a s H e -  





' I .  . 
'&uw .pocp &pen~e&&ek~ofii(06br+* $pfl4,i@G$ 'b6y&JioBi 

n$H, y c H n e H u e M  ucn~nwO~aHnn. + & K b b :  ;@a@~gr&N , & O ~ ~ & $ i q & ~  

e ~ a  - '~OCTOM e ~ 0 ' ~ 0 3 ~ ~ f i ~ ~ 8 ~ ~ ~ a r ~ 0 6 6 . l ' 1 ~ ~ ~ ~ 3 ; ~ % 0 l a i ~ ~ ~ ~ : ~ 0 ~ ~ ? ~ b  
'mama ~ e c K o n b ~ a  y~eeb~uunacb;. ti~o'rnp~i~+a@:l~ 6+g<tinm:~p~iHe- 
d k k H H 0 f i  n 0 6 b l l l k \ H a  4%. M~~eHe~ue~ ' c~d@bndo~o  d t ? H a  0 K m a -  
n@ H e P U B H 0 e  munnue '$-I& ~pe~He~p&HHyd':B&lpa60~r~y (-1 1,6%). 

I 'Bc~:  nOJIyqpHHble U H & ~ C ~ I  0 6 p t i 3 ~ ~ ~  C H C T ~ M ~  'IIHLI~KCOB: MX ~ Q ; o U ~ -  

B&nehUe p a B H 0  HHfleKCy @ p e n H e ~ W e ~ F i O k  n O @ b l W .  ' ' 

. , , . , , ,c ; ', , ...::,-:,, ,;- f . : !  , ;. . L . ,  2; , , ; . ' ,  , ,' . 1 , , '  

, , -  - -  . 
. . . .  . ; , O ~ F ~ H H ' ~ W H  n T. 8. ., ~ . - . : .  , 

; 3 H m  H ~ M ~ H ~ H H C  O L H ~ ~  k3  &a'hMOC~I13HHHbik I I ~ ~ k T e n e f i ,  B c e r n a  

, 'MOXHO, gnpewum k c ~ m n w ~ n y r e ~  n 3 ~ e ~ e ~ . u e  my- now@- 
. , ' ~ ~ ~ ~ ~ a f l p ~ ~ ~ p , ~ ~ f l a ~ ~ b l ~  O ~ V ~ ! O C ~ U  ~ @ ~ ~ ~ U ~ $ H H M X  n p e n n p H I l T ~ f i  

' 

' c g w w . : p a f i o ~ a ,  u 3 ~ e ~ ~ 0 , ; ' 4 T o u n c n e ~ ~ o ~ ~ ~ .  ~ ~ H R T ~ I X ~ ~ B  i n p ~ , ~ ; l u ~ e ~ -  
, , 

' HOW e o ~ p m w b  r B  W .  .wprme: .no~  cpashe~uK, -c: i . ~ m . a n o h r . ~ a  
, 1,5al'oi:.!~6%eM ~ p ~ ~ b l l I U i e ~ ~ . ~ f i  n @ O ~ K u , U W C H E i 3 C  , ~ a 3 % ,  E P ~ f l ~ f f f f  

sapma~a ~oq~ocna. ti& L5%..Kamm~eunnnc~ , , n p o n 3 ~ o n m s ~ ~ c ~ k w p y n a  
, 

, , n @om 3apruiam1? , , ,  . . .  . , . .  .- . . . . , .  , 
, . ~ , .  : , 

., , . . I,, - 0,97 : .0;985 = 0985: . - , 

T. e. f l p O ~ 3 B O ~ H T W l b H O C T b  T p y A a  CHU3MnaCb H a  1.5% XoTn ? a p a 6 w l i a n  

nnma pocna, wu npnseno K y B e n u q e H H m  @ O H R ~  3 a p a B w ~ o i i  n n a r b r  Ha 

13,3%. 
C IlOMOU&.K) UHneKCOB H3MePIIHTr nMIiB\IMKY nPOM3BO~MTC.7hHOCTM 

T p y A a .  ~ ~ o H ~ B o A ~ ~ T ~ ~ ~ H o c T ~  T p y n a  MOXeT U?Mel)llTbCU ~ 1 ~ 6 0  KO.1M- 

YeCTBOM flPOJlyKUHH, B b l p a 6 8 ~ b l B a e M 0 &  B enUHHU)' RpehleHCl 4, nu60 
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C~pywypa gn~aneoeoro pe3ynbTaTa nerrrwbnocrn 
cenbolCoxo3fliIrrsennb~x npennpamnii paiiona 

, ,  , , , npu6b1nu . +300 100 ' - 
Y6b1- -160 - 

, ~ roo C ~ b h 0  +200 - . ' , 
, .  . , ,  , I , .  

. . 'I 





. 2 , , 
, , 

.. . . . ,  . . , . . 
I .  . 

: , I;&HCHW ~ . .  ,Aorrq iarrsa qpon3~ene~n~1  &klx noheti n. s a i p w e ~  
. . ,m~oureHire :sen~qnH6t sb~gteneHtaqeto ypoenp r s e n n w ~ e :  ypoe~n, 

, -nwaiqerG qumdj."a.:fiia u 66ne6 nopnnmnnRK . + ~ ~ ~ B O M Y  UCXO&OMY 
~ ~ O E H I O , ,  ~anpnM"ep:. ! ' . , ~. 

, , , .  

, , . ,IlpoG3~.efieHae.98yx ,nepibl~qeh~& nohefthaet hPnm $xn' B 06- 
'yep no,~e.n~o.G, %hinu acex ,wnwp:  
, :,. / , , ,  , :., , k ? . - ,  , .  
. i ,  , , .~ , . , ,  . ,. 

. , 
,, . dm . d, =,dm = 0 2  . 

, , , , I '  > 
, , , .,.",;>;(.',' > ,  , ;. , $;, ', ,,... ' , , ,.. ,. . , : , ,  1 :  

, ,, 

, , t;amt;n:;, npq~3B,in&Hne : ":, ' ' : . . .  ~ ~ e i  fienHb6 .~ .~ I j~ ~ 0 n e i  . . . , ,  . ... , . 
, , , , ,  , : , . , . . . , . . , 

, , :  , . :  ' , - ; ; ,  ~.>: . . ,,:. . , . .  . . , ,.,,, ~. 
> . ,  . 

. i s .  , ,  

, . . , :  . .  ~ 

,, , , 
, . . ... < , ,,.<>, .,, 

, , . ' I , ,  . d,".:,i+:& =.d,.=.0,2'~0;4 . 0,909=oj07$7.31 !:"' . ',;'!; , 
. ,  . . ,~ . , :  . , ' 



OCT~HOBUMC% Ha flOKa3aTenflX: ,.. , . , ., C O ~ H O ~ ~ H U R  . M e w  :(<WaCOM)> I4 

c t n o ~ o ~ o ~ n .  n p n ~ e r i  ~aicoii BapnasT, Korna n d ~ a i a w n e ~  3anaca cqma- 
q c n  e m  cpenserono~oii ypoeetib (cpeg~nn m, BennqnH sanaca na Ha- 
4 q O  ~ ' K o H ~ L (  rOna HJlUTOqHee - X ~ O H O ~ ~ O ~ H ~ ~ C K M : C P @ ~ H R I L  U ~ , A ~ H H ~ I X  
Ha ~ara&o more ~ e c n q a  nnn ~ s a p ~ a n a ,  KaKiio~a3a~o B m:, 9), a 
Be~FiqFiH~fi IIoToKa 6 y n e ~  CqIITaTb MeHbLUYK) ,n3,B&IIM%iH, BXO@WT,O 
n-a (nownne~ne)  n ncxowqero n m o ~ a  (Bbl6blT~e): 3rd  nonyuae- 
Hne no3~onne~ om%rwm nmlc, ripoxo~nul~Rvep'e3,06%e,~, OT npllpo- 
c ~ a  unn' y ~ e ~ b r n e ~ n n -  3anaca 3a ron. 

t i 

PaccMmpn~ ycJI0BHblfi IIps~ep.: ~ Y C T ~  HaYWEHbIU 3aqao' ~ ~ H H O ~ O  
~ a ~ e p u ~ a  c o c ~ a ~ n n  2000 ennHnu, npmon 39 v5.g 50'00 e n n ~ u u  ~b16b1- 

Tne - 4500 egN~nq, W H ~ ~ H ~ I R  sanac 2500. ennHriq.'Torna cpeneerono- 
bob sanac cocfaen~ ,2250 ennHnu, ~ O W K  4500 e ~ n ~ k u .  O~~o~ue icne  
fl&'bKa & c p e ~ ~ e ~ f i ~ ~ ~ ~ j '  3anaCy paB&lO A@M: 3'lf~enu'lnHy 0 6 b i q H 0  
~ ~ ~ ' e p n p e ~ ~ p y I 0 ~ ;  KaK <&UFO 060~0~08)) ~ ~ H H o I U  'MaTePMaJa 3 8 ' r 0 ~ ,  
T. e., iennqh~a n ~ e v  enn~nuy n3~epe~um ctmn B MUHYC. i iepeo~ ., c,%- ,~ 

IIeHM)), qT0 ,M B ~ I T ~ K ~ W  , 113 , O;NfdheHF~f ~ ~ , , 





no 0,20, TaK wu A 0  c tCa~co~ ,  meeT xopomuP no~a3a~enb. 
5. c o 6 c ~ ~ e n w m  rcanmana B B a n m  6ananca (em Aona B 

atcrneax). 3Taf nolci~s-b pweH momennm GK : 6 = 43,66%. 
B ~npoeok yawo-a~annmrec~ok  npaKTnKe crnTaeTcn, vro untfu- 

MaJIbHde 3Ha'llreHW 3TOr0 nOKil3aTWlR UUTXHO 6bt~b HC HUXe 60%. Ecnn 

. ' Ecqu 06mRk &M npM'jHam nanpa&ene~:n~ o w ~ y  rwnnnpo- 
sor~o~y.npn3ng~y, a ULT~M .~mabfiti rpynno~oii n o6urup 069~ cnopa 
no&merimbr 'no ~pymtiiy r p y n n n p o ~ ~ r t o ~ y  rrpmnalcy, m o 6 p m y -  
cn meomkeptl#,n,-a npocrefimew. cnyqae - ~Wepwax.-  eTpyr1ypa.c 
8 e p e e e h ~ m m ~ c s  np~3sareanin. 
.:. Paccuarpwy npnwap'. 

K@e  no^-& wpy?a-yp~.~ tdnpowp n p o u 3 ~ 6 $ k  5 ~ h o -  
3HephW no pefnona~ Mwpa. A no. WWM wa~wifi,, a a r i n ~ e . ~ ~ b n . ,  ll.4 
n 0 3 e f l e  OnpeReJlnTb n LpyrHe, 6 w e  ZlHaJiUTUqeCKHe &@CVppc- 

... , 
TUKU CTWWpbl: . :: . 

1.. A o n ~  m o m  m a  qawquti B KWOM p e r m e s  perUOHyb- 
HOG hTdra n p 0 h ~ A C W  ( ' & % X H , O ~ ~ O ~ ~ W C K % ~  CTpylrrypE penl0~ahbhrO 
npou~6finc~ea). Hanpnwp, qnHfl?;oa 100% uTar npom~o~c%p *em- 
posHeprnn s Poccny M ~ H O  onpenenmb, IIM 71% sb1p60T&n T3C, 
17,1 - rX; 11,9'?? - 432. B CJHA nonr A X  ggcTu,rana .20,,l%, B 

Espone (6es Poccun) - 23;6%. . . 

2.  g o ~ ~ s . ~ a x a o , r o p e r ~ ~ o n a  B 06qew n p o @ ~ ~ a n c ~ e  a n e ~ r p b ~ e p ~ ~ b  
n a n ~ ~ r g  m n o ~  3nempoma~qnk. Hanpn~ep, 49,6% ~ p 3 n e p r u U .  
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Memn~ n no~a3are~lw aHannm c~pylcrypb1ycnonb3y~)~ca npn n y -  
WHHN TaKMX BBmHblX 3KOHOhlW9eCKHX OPOUeCCOB, KBK.KOHU~HTpaUHfl 
npow~mnti-~a, cnelrnanunaunn npem-ipnmnti nnn o~pacneii, ansepcn- 
@HKBUHR KanUTaJla, CTtneHb HOHOnUIIH3aUMW PblHKn H np. 

B rn, 5 paccMmpeHbc no~a3arenn cneqnannmunn r r p e ~ p n x r n t i  pern- 
OHa, 3OHb1, OCHOE3llkible Ha I13MepLWHM BaPHaUHW &MOB nPOU3BOflCTffl 

nnn uoneti npennpnaxutl, a T a w  mHometlnn @accrurecwx Mep mpna- 
UnU K IlpefienbHO 803MOXHblM npn A ~ H H O A  'InCnWHOCTM COROKYIIHOCTU. 

6, nPWblnyww n w ~ &  'nmnoti maw paccwqmynommyk KOH- 
a6- ~ ~ w ~ H ~ R . o c H o ~ ~ ~  Hd nepa~SMbepHo~~y. em pac- 

npeamennrr M- ;anw~nqmn c o r m y n m . .  &. m ~ m P n c T , n ~ . n  
He ~+@WWB?@ , n p o b n ~ ~ ~ .  APl(e ~ o ~ e p ~ o e  pacnpqLleneHve np0 .y  

BoAcTBa* F, a~oMoBuJ@ B C T ~ H $ ,  m e  rp n p w p n q ,  
U P H ~ W ~  W 33,3% Wr0 B W K a  miWKtH,  IWf@HT.O sMOQKbk 

Jm. Q~~~OL&T&I@~O, I I w & b  K O f l q ~ ~ T p i ~ t l ~  ~JRKeH y ~ ~ ~ K &  doe 
&iuuwbc: q & e H w b  cwicynmcm n CTenenb ~epa~nwepiioc~n pac 
npeaenenvrn npmmm ~cemsy .ee eminnuaftlw. Paccnawpnv MeTounKy KOH- 
CTQynpoBaHna m m m n  no WHHW em e~1ticnxa~. 

npowe ~ O C T ~ ~ H T ~  cIOW&T'3&b, y n m ~ ~ a w ~ t i  ~ W W C H H O C T ~  COBO- 
KJWlO$TM W ~ U C T ~  y B ~ ~ ~ # ) q n i i ,  KBK #blBfie~ CTenenb OHWNTpaUUH 2 el BqmflTnOCin MoHononwz-aunu, c POCTOM wcna npo so~mnel i  n. 
MOXHO COGTaSnlflPllIyK) WJIaeMorO nOm3~TUIS npeACTaBHTb Ha- 
npnvep, rcax W ~ H H ~ ,  o6pa~nym vnmy e n u ~ n u  cosolcynlrocw, T, e. 
1,; a, npn W O M  IlPBAR~%THH PWeeAd Bi6~QWWlItdfi MaKCnMYM, pas- 
H ~ I A  eannnqe; npn rp = 2, n = 3, n = 4 nons BCB etue.awQnbHo 3 ~ a -  

qmenbwa, po npu Gonauo~ n ( 6 o n b ~ ~ ~ v  rncne n p c ~ 3 s o n m e f i  TOM- 
pa UnM ycnyf) 3Ta COCTaB.ll.SloI#a2l y!&8 CTCdIOBUTCa HeCylueCTBeHHO 

MaJlOfi H rJlaBHOe 3HWeHH8 npuo6pmam BTOpkW CWTaBJInIOlqaX- CTe- 

nem ~epaemGepmmn pscnpeneneHnr & e ~ a  npn3Halca Mewury ean- 
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