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1: 

/1/ 
nporpaMM8 cnyqaitHb!X 3BQ3A 1103BOn51eT MOAenHpOB8Tb cnOlKHbie MHOrOK8C-

K8AHbl6 nporreCCbl pOlKA6HH51 '18CTHII. KalKAOMY ljJH311'16CKII AOii:yCTHMOMY COCTOSIHHIO 

CHCTQMbl ft pOlKAQHHblX '18CTIIII 11p11CB811B86TC51 9TOft nporpaMMOit onp~AeneHHblft BQC 

}{ n C TeM, 'IT06bl CYMM8. DO cnyqaltHbiM COCTOSIHHSIM XOpOWO CXOAHnaCb. noK838-

/2/ HO 
1 

'ITO napaMeTpH3811HSI CHCT6Mbl ft '18CTHII, HCDOn&3yeMa51 B nporpaMMe, AQ-

CT8TO'IHO B 9TOM CMbH::ne xopowa. 

0AH8KO y HCDOn&3yeMOit B nporpaMM6 D8p8MeTpll38111111 eC'l'b O.r:tiiH H9Jl0CT8TOK: 

H8 rp8HHII8X o6naCTH HHTerpapOB8HII:51, B H9KOTOpOit y3K.Oit 06naCTH, Bbi'IHCnSieMble 

C ee DOMOWblO BeCa (npH MSTpH'IHOM aneMeHTe, paBHOM e.r:tHHHrre) o6p811l8IOTC5l B 

6eCKOHe'IHOCTb. 3TO ae HapymaeT CXOJlHMOCTII HHT9rpanQB (6eCKOHe'IHOCTH THUS 

a-l/n npll a-+ 0 ), HO M911l89T reaepHpOB8Tb T86llHIJ;Y cnyqaftabiX 3Be3Jl MeTOJlOM 

6paKOBKH. nocneJlHHA MeTOA COCTOHT B TOM, 'ITO nocneAOB8T9nbHbl9 3Ha'leHH5l Kn 

cpaBHHBaiOTCSI c a Kn m<a , rAe a - cnyqaltaoe 'lacno. Ecna oT6pocHT& co6btTH51, y 

KOTOpbtX Kn < a Kn max , TO OCT8BIIlHMC5l co6biTH5lM MOlKHO npHCBOHTb OJlii:HaKOBblit 

Bee 1, 'ITO B aeKOTOpbiX 38Jl8'18X 6biBaeT yAo6ao. TaK KBK np11: ua6pa.Raoit B npo­

rpaMMe napaMeTpHaanHH Kn "'"" - ... , TO MeTOJl 6paK.OBKH 3JleCb, CTPoro rosopsr, 

aenpHMeHBM. npaKTH'IeCKH aTO CKOnbKP-HH6yAb B.!llKBOA ponH He HI'paeT, TaK K8K 

o6nacTb ljlaaoBoro npocTpaHCTBa, rAe K n » < K n > , O'lellb Mana, H;, 3aJlaBIIl.IICb B 

KS'IeCTBe K., max 'IHCnOM 3-5- 10 < K n > , Mbl BHeCeM B T86llHIIY cny'JaltHbiX 3B63A 

O'leHb HH3KHA nporreHT 3BQ3A C HeBepHO OrreHeHHbiM BQCOM. 0AHaKO npHHDII:DII:Sm.JIO 

aTa TpyAHOCTb cymeCTByeT, H B H8CT05lllleit pa6oTe A8eTC5l cnoc06 ee o6oATH. 

/2/ B pa6oTe , Bbi6apag aaHny'lwyro napaMeTpH3811HIO, Mbi pyKoBOACTBOBanRCb 

TeM, 'IT06bl C ee DOMOIIlblO B ynbTpapenllTHBHCTCKOM cnyqae ljla30Bb!A 06'beM Bbl'lll:­

cngncg MI'liOBeHHO, TO eCTb 'IT06bl BCe COCTOSIHII:ll B ljla30BOM IIpOCTp(I.HCTBe- (e.r:tHHR'I-

s 



OM rsnepKy6e) HMenH B ynbTpapenHTBBHCTCXOM npenene OAHH B TOT ~e sec; STOT 

npHMO A8B8n ~30Bhli o6beM, 

BaaMeH aToro Mhl cell:qac nocTaBBM TO ~e Tpe6osause AnH aepenHTHBBCTCKoro 

nyqag B UOKS~eM, qTO UOAXOARmSH napaMeTpB38UBH He npaBOAaT X OC06eHHOCTHM· 

a rpaKHUe ~30BOrO npocTpSHCTBS, H3-38 OTCYTCTBHH oco6eHHOCTeA ynyqmaeTCH 

cxoaHMOCTb cyMM no cnyqaAHhlM nocnenosaTenbBOCTgM Toqex ~aaosoro npocTpas­

x) 
TBS 

EyaeM HCXOABTb a3 ~pMYnhl AnH XOBapaaBTBOrO ~aosoro o6beMa 

D d S -+ ll Pt 4 s (M ) = f I! - 8 ( I p I - p D ) I 

D D 1 2ruk 1 

KOTOpyiO 38UHWeM B BRAe 
..-1, r 

(h) n n-1 
S (M )z- f dr 1 f d r 

" " 2Mn 0 ,._ n-2 

's --
... fdr 2 ·PnPn-1 ... p2 

0 

3aecb p k - HMUynbC 

B CKCTeMe UOKOH k 

k -A qacTallhl, 8 r k - KaHeTaqeCKSH aueprHH 

qacTBn. HMnynbChl P t Bhlpa~aiOTCX qepea 't 

o6pa30M 

k 

(r -r )(2m +r -r )(2tt +r +r )(2tt +r +r ) 
It k -1 k k It- I t- 1 k t -1 It t It -I -l! 

p "' 
It 

It 

4 '"'k+rk) 
2 

KpoMe Taro, o6oauaqeao I m • I' L 1 I ~ 

CAenaeM 3aMe&y r t '"'t+ 
1 

f.t , ana, qTo TO ~e caMoe, 

't -r .. e .. -1e n-2·••:ek (k· 2,3, ... ,n-1). 

Toraa 

n-1 1 1 (21f) D 
2 

D-1 t-2 D 
S (M )•- r - fdf, ... fdf, ll f. ll p • 

D n 2M D D O D -1 O 2 2 t 2 t 

B aepenSTssacTCKOM cnyqae aMnynbChl P t pSBRbl 

(1) 

qacTall 

cnenyiOmaM 

(2) 

(S) 

(4) 

x) /S/ /4/ 
B oTnuqse OT \{a&Anepa a Tanrepa K EKyTsena a AP• , Mhl He CTSBHM 

saaaqy HaBenHpOBSTb BeCS anH qacTall npoa3BOnbHOll: MSCCbl, 

4 

J.,J,_l __ , __ , 

- V2 I/2 
P t • (2m 1t fL 1t -1 I fL t ) ( 't - r 1t -I ) 1 

qTO UpHBOAKT K 
n -1 I n -1 n-1 k -1 I .. _ -r- 12 -2- -2- 12 

llpko:2 {ml ... m/ttn) 'n n ek (1-f,k) 
2 2 

H Mbl HM99M 3 n 
":"'( n-1) 3 n -s n 3 k-5 

2 2 ,n-1 - 2- I m1 IJ2n-l - 2- 1/2 

s .. <Mn)"' 
2 

r.. (---l ~ fdf.t f.t 0-f.t). 
~.. fL .. 

BseaeM ~YHKUKIO a k cnenyiOmaM o6pa30M 

f,k 3k-S --:r-- 112 
f df,kf,k < 1 -f.t) "t =cIt 

rae 

rc+k> 3k-5 

Ct = -----r(+) r< 3 <k "'}de e -r T -1)) o t t 

Oaa o6naaaeT CBOli:CTBOM 

at{O) .. O, "t{l)•1 

K 

~ 1/2 
d "t"' Cit df,tf.lt (1-f.t) 

1/2 
{1-f,k) 

t 

(5) 

(6) 

TSK qTO UOAblKTerpanbHSH ~YHKUBH B (4) B KepenSTBBBCTCKOM npeaene 89 38BBCBT 

OT a k • 

TonbKO qTo caenaHHbie BbiKnaaKB noilCKS3hlBSIOT, qepea KSKHe nepeMeRHhle 

cneayeT Bhlp8~8Tb CTSTKCTHqecKHA BeC, qT06hl OH 6hln B HepenHTHBBCTCKOM npe­

aene OaKHSKOB BO BC9X TOqKaX ~830BOrO npOCTpSHCTBS, BepHeMCH UOSTOMY K ~Op­

Myne (4) B nepell:aeM a &ell: K nepeMeHHbiM a k 

n-1 1 n n-1 1 n-1 -1 n 
(2rr) n-2 f da ... da2 n2 c k n .....\.:.1.( t: )1122 S ( M ) = r n -1 2 t: 2 1-._ n n 2M n 0 "'t k n 

p t, 

rae y~e Pk a e k cqaTaiOTCH ~YHKUHHMH at • TaK KSK 

5 



' 

~\~ 

HOM ranepxy6e) aMena S ynbTpapenSTBSaCTCKOM npe.Qene O.QaH H TOT ~e sec; 9TOT 

sec npHMO .Qaean ~3osb1A o6'beM. 

B3aMeH sToro Mbl ceA~ac nocTaSBM TO ~e Tpe6oeaaBe t~ns sepenSTBSHCTcxoro 

cny~aH H DOKa~eM, ~TO DO.QXO.QRmaH napaMeTPa3aUaH He npaSO.QHT K OC068HHOCTBM 

sa rpaHaue 4Ja3osoro npocTpaHCTsa. 113-38 OTCYTCTSHB oco6eHHOCTeA yny~waeTCH 

H CXO.QBMOCTb CyMM no cny~aAHbiM nocne.QoeaTenbHOCTBM T0~8K $a30BOrO DpOCTpaH­

CTBax) • 

BylleM acxollHTb a3 <l>oPMYnbl .Qna xosapaaaTaoro <l>a3osoro o6'beMa 
s .. 

n d Pt 4 n 
s (M ) ~ f I! -- 8 ( I p 1 - p D ). 

n n 1 2c:ok I 

KOTOpyro 3aDHW9M B BBilB 

n-lr r 
(2l7) n n-1 

S (M )• - J dr 1 f d r 2 n n 2M,. 
0 

n- n-

's --
... Jdr 2 •P11 Pn-l ... p2 

0 

3.Q8Cb p k - aMnynbC 

•B CHCT8M9 DOKOB k 

k -A ~aCTHDbl, a r k - KHHeTa'leCK8B 9HeprHH -qacTan. HMny&cbl P t eblpa~aroTC"!I 'l:epe3 '• 

o6pa3oM 

k 

( r -·r )( 2m + r -r ) ( 21J +r + r ) ( 2tJ +r + r ) 
-a k k -1 k k k- I k- 1 k k -1 k t k -1 

pt -------------------------~-----------------------2 
4(1Jk+rk) 

k 

KpoMe Toro, o603sa~eso I m • IJ ~ 
"', I 1 ~ 

CllenaeM 3aMeHy r k '"''t+ 1 f.t , ana, 'ITO TO ~e caMoe, 

r k • r D e n-1e n-2 ° 0 0 :e k (k .. 2,3, ... ,n-1). 

Tor.Qa 

(211)11-1 I I n-1 k-2 " 

s <M >·- ,"-2 Jde ... Jde n e n P • 
11 n 2M,. 11 0 n -1 0 2 2 t • t 

B sepenSTHBHCTCKOM cny~ae sMny&cbl Pt pass&t 

(1) 

'laCTHD 

cne.QyrowHM 

(2) 

(S) 

(4) 

x) /S/ /4/ 
B oTn&'I:He OT 1.Jss.Qnepa a Tsnrepa a ExyTaena a AP· , Mbl ae cTaeaM 

3a.Qa'ly BHB9nBpOBaTb seca .Qnll 'l:aCTBll npOH3BOnbBOA MaCCbl. 

4 

(I~· 

I l __ l.llll_..l... _________ _ -----..... ·~·'-'"""' 

- l12 1/2 
P t • ( 2m t 1-' t -1 I 1-' t ) ( 't - 't -1 ) • 

'ITO npHBO.QHT K 

n ~ 1/2 !..:..!_ n-1 ...!.::...!. 1/2 
np-... 2 2 (ml ... m/tJ,.) r .. 2 ne. 2 (t-e.> 
2 2 

H Mbl HM99M 3 
-:-i n-Il 3 n -5 ll st-s 

2 2 17n-1 -2- I ml !/an-I ---r- 1/2 

s .. <v. .. >- a '" <-'"'-) ~ fde. e. o-e~<>. 
n n 

Bee.QeM <I>YHKUHID at cne.QyiDWHM o6pa30M 

E 3t- 5 
•t -r- 1/2 
J de.e. <1-e.> at= C k 

0 

r.Qe 

n+k> a-s 

Ct= r 3 I -<y>r<3<k .. fdee 2 T -t)) o t t 

Osa o6na.QaeT csolcTeOM 

a t ( 0) = 0 , a t ( 1 ) • 1 
H 

3k -5 
-,-- 1/2 

da ... c.de.r.t. <1-e.> 

1/2 
<1-e.> 

(5) 

(6) 

T8K 'ITO DO.QbiHTerpanbH8H <i>YHKIIHH B (4) B HepenSTHSHCTCKOM npe.Qene Be 38aHCHT 

OT at , 

To&xo 'ITO c.Qenass&te s&txna.Qxa no".Qcxa3&tearoT, qepe3 xaxae nepeMeHHble 

cne.QyeT Sblp8lK8Tb CT8THCTH'IeCKHI sec, 'IT06bl OS 6&In B HepemlTHBaCTCKOM npe­

.Qene O.QaH8KOB BO BC9X TO'IKBX $a3osoro npOCTp8HCTB8. BepBeMCH D09TOMY K $op­

Myne (4) a nepel!.QeM s seA K nepeMeHHblM at 

n -1 I 

(217) ,n-2 J dan-! ( M )= 11 0 S 11 n 

n n-1 ln-l 1 n 
da n c-. n ¥ ~: >'/22 • • • 2 2 2 /: ( 1-.. 

'> t t 

P't' 

rna yJKe pt a e t C'!:aTaiDTCH <I>YHKIIHHMa at • Tax xax 
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n-1 
--r-· , 

a-1 I r< 3 )"-1 ;r<.l..(n-1))- n-1 3 I 

~ c~ - 2 2 2 r ( 
2

< n -1)) 
(7) 

TO 

! 
T<a-1) a-2 Il-l 1 " 

, ';; f dcz ... dcz n I n 
S,.(M,.)= 2M r(...!.(a-1)) n-1 2 2 et"il (1-~-)1 2 2 

.. 2 .. t k 
p k. {8) 

MolKHO ewe B STOll: tjlopMyne B368BBTbC!I OT e k I Bblp83BB BX 'lepe3 r k • Dony-

'IBM OKOH'l&Ten&&yD tjlopMYllY 4ll!l Bbi'IB~ll8HB!I ~30BOrO o&heMa 
3 a .... s 
T(n-1) r -~-I -

" n n pk 
S (M )• 

3 
, fdcz ••• dcz D '{9) 

n n 2r<-T<a-1)) .... 0 n-l 2 2 yr -r 
It It -I 

CTano 6b1Tb 1 npB MOQenBpOB8HBB COCTO!IBB!IM CBCTeMbl b 'l8CTB11 npenna-

raeTC!I DpBCB8BB8Tb BeC 

II 

3 
l(n-1) 

k .. - 3 
2r< 2 c n -1 )) 

3a-5 

--r- n Pt 
'_ "--- n --====-

M" 2 yrt- '~<-1 
(10) 

c TeM , 'IT06bl eyMMa scex secos nasana ~30Bblll: o&heM n 'lSCTBll. HMeeTCs B 

aany, 'ITO nps pac'leTe no MeT04Y MoaTe-Kapno nocne p03b1rpblma cnyqaii:BbiX 'IB­

cen ak(k·n-11"'12) B3 ypasseaBA {5) 6ynyT onpeneneBhl ek I 'ITO 48CT B03MOlK-

HOCTb onpenenBTb r t , a aaTeM Pt B K., • Cllaaoablll: o&heM 6yneT naaaT&-

Cll cpopMynoll: 

Bee 

1 N 
S(tf.)·-Ik,.. 

" n N 1 
( 11) 

DoKalKeM, 'ITO Tenepb K,. max < 00 • DoncTaBBM B ( 10) 4K>PMYl1Y (2) nns P k 

K.. o6pamaeTCs a 

3 ~ (12) K 
, --ztn-1) ' .. 2 nn[(2mk+rt-'t-1)(21Lt-l+rk+rkJ<2~tt+rk+rk._l)] 

K .. =----~--------~----
2 r ( _l ( 11 ·1- 1 ) ) M n 

2 2( IL + r ) 2 - It It 

6 

·I 

.~~ ., 

j''' 

f .• , 
!:·/ 

.. ,-;~.f ,IJ 
'.•~1 

~­
!.'·· 

Jll• 

,~,1 I 

~1 

,., 

1/11 
!'1\ 

;;'ll 
1t 

l
l 
'I' 

}.I' 

~\: 
II 
II 
\II 

.I 

~:_-.,~ 

Ec1111 see ILk -I 0 , TO K " , xatt cpysttnsn r I; , Harne He o6pamaeTcs a 6ectto-

ae'IROCT&, Tax 'ITO Kn max < ... Ecns 'l&CTb m t• 0 , TO, npsC&OB& TeM m11 , 

KOTOpble He pa&Bbl HynD, HOMepa 1, 2, •••• Mbl ODSITb o6ecne'IBM OTCyTCT&Re &ylle4t 

a 3HaMeHaTene cpopMyn&I ( 12). Haxosen, ecns see mIt • 0, TO npouase.aea&e B 

(12) IIpBMeT BBll 

n 1 1/2 r It -I 
n-2 (r.,-·'t-1) (1+--). 
'2 r t (18) 

Tatt KaK r t >_ r It_ 
1 

, TO, ecnB ttattoe-To r It-+ 0 1 TO B r It _ 1 -+ 0 , Tax 'ITO B B 

9TOM cny'lae K n maz < 00 
• 

OneHBM 6&1CTpOTy cxonsMOCTB cyMMbl ( 11 ) • Katt B a pa60Te (2), a tta'leCT&e 

Mepbl 6biCTp0Tbl CX04BMOCTB ltpBM8M 

2 2 a .. a(T/S .. )-1, 
1 2 

T .. ·fdaK ... 
0 

(14) 

B sepensrrB&HCTCKOM cny'l:~e, xax cnenyeT B3 aeaa&BCBMOCTJI K,. OT a.~ , OTJtocs-
2 

Tenbll85l 4BCDepCB5l 8n•0 , T.e. CXO.IIHMOCTb MOMEUIT8nbH8S. Bbi'lBCllBM CXO.IlBMOCTb 

a npyroM Kpaii:HeM , yn&TpapensrrBBBCTcKOM cny'lae, (B npoMeJKyTO'lBWX cny'laBX cjlop­

Man&ao OlleRBTb CXO.IlBMOCTb He f48eTC!I 1 OJ:IR8lt0, B3 cjlB3B'leCxBX C006palK8HBI SICRO, 

'ITO B yn&TPapellSITBBBCTCKOM .C:ny'l:ae CXO.IIHMOCTb 6yneT HaBXY4Wel. 1!1~ cjlopMyn ( 12), 

(18) BH4RO, 'ITO TOnbKO B 9TOM Cllf'l88 sec o6pamaeTC!I R& rpaR!IX raneptty6a B 

ayn&, T,e, BapBallBB seca CTaROB!ITC!I H8B60n&WBMB, a BM8HHO ORB OlleRBBaDTC!I Be-
2 ~ 

llB'lBHOII: an • Tax 'ITO Mbl XOTiilM liO,IlC'lRTaTb sepXRDIO rpaRb 8ft ). Bb1pa3BM 

( 13) qepe3 e k 

Torna 

, nony'IHM 

f<n-1) lts-4 
, 'ft 

K n"" ...J4l. 
2 r<i-<11-1)) 

ts-1 k •l 

n et-r-<1-e~~ l 112 
< 1+e") 

2 

!(ts•ll 48•1 .... , 
, , 1 k -1 2 

T,.m 3 Dfdcztet (1-etH1+et) 
2n+l r2(-(n-l)) 2 0 . 

2 

Bo3Bpamascb It nepeMeRHblM e 1r. ( CM. cjlOpMYllY (6)) B Bbi':IBCll5lSI BHTerpanbl, BM88M 
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"' 

I 

~ .... 
( T") fta! 

2 1 2 7 
8 •-1+--.r(n-l)!(n-2)! ll[4(k-1)+ ], 

n r(.l....(n-l))r{_l(n-1))2 Sk + 2 
2 2 

Pac~eThl no aToft ~opMyne naroT 
• 

2 2 I 2 
2 83 .. 0,060; 8 4 = 0,112, 8 S"' 0,162, "'' 8

9
e0,363; 8

10
• 0,415; .,, " 

T,e, npa6JIH)K9HHO 

2 
8n .. O,OS1n-0,094, 

/2/ 3TO O'i91fb 6biCTpag CXOAHMOCTbi MeTOD: KOBapHaHTHOf'O HHB91IHpOBaHHSI CXOAHn-

cs npx n • 10 BTpoe Men:neaaee, a n:alKe npa n • 3 TO)I{e '~YTb Men:neaaeft. EhlcT­

pas CXOAHMOCTb 06'bSICHSieTCSI, 6e3 COMH9HHSI, OTCyTCTBHeM TIOJIIDCOB - XOTb 6hl I!! 

cna6biX - Ka rpaaaue ~aosoro npocTpaacTsa. 

B aacTOmi!ee speMH s nporpaMMy cny"!all:ablx 3B93A saecellbl 1!!3MeHeiii!(sr c Y"Je­

TOM Bhlsen:eaahlx 3Aecb ~pMyn. Oaa no3sOnsrT 6onee o6ocaosaaao reaepapoBaTb Ta6-

nauhl Cny"'ali:Hb!X 3B93A MeTOAOM 6paKOBKI!!, 8 B Apyi'HX cny"'aSX yny"'DUUaf CXO~I!!­

MbCTb Bbi"'HCJIQHHSI. ~a30BhlX 06'beMOB. 8 HOBOM aapaaHTe nporpaMMhl nocne po3hlf'pbl-
/1 I 

ma cnyqaftHOll: B91IH"'HIIbl " t -I ( CM, , CTp. 4) Bhl"'HCJISieTCSI q k -I UO ~OpMy-

ne (5) H ITOTOM Bbi"'HCnsreTCSI rk ~~· r k q k -I • .Llan&aeli:IIIJ(e cpOpMyJibl OCT81II!!Cb 6e3 

H3Meaenll:, ni!!Wb a xoane nporpaMMbi K, Bhl"'HcnsreTcsr Tenep& no cjlopMy.ne (10). 

HalKe npaBOARTCH pe3yn&TaThl "'HCneaahlx axcnepaMeaTos c aosoft nporpaMMoll. 

Llns a~epaMeHToB 6hlnH shl6paKhl ycnosl!!sr, a KOTophlx nporpaMMa 6yn:eT ljly~l!!o­

aaposaTb KB.HXYAWHM 06pa30M, ~ C TSM, 'IT06bl B p9anbllb!X YCAOBHRX X8"19CTBO pa-

60Thl nporpaMMbl Morno 6hlTb -ron&xo Bhime. Pa3hlrpbiBanac& peaxn:asr poQeaasr n 

"'aCTHD: c aynesoft Maccoll: ( n OT 3 AO 10). ITo nepsoft COTKe cny<~ali:Khlx asesn: 

UpH Jta)KD;OM n onpen:enSIJicsr MS.KCI!!Man&ahlft a ec K n ..,az. Onapasc& aa shl6pas:-

Hoe K ftlllaz , Mbl 3aTeM reaepapOBS.nl!! 1000 3Be3A H C'fPOHJIH nnH HHX pacnpeD;ene-

aae no K 11 B HHTepsane OT 0 n:o K 11 maz • B Ta6naue 1 AJIH KS.)I{AOro n ylta-

aaao, y CKOn&ItHX 3Be3A K /K OK83anoc& S IIHTepsane OT 
n n max .. 

(1+1)/10(1 • 0, 1, ••• , 9), 8 CTpoxe C M9TKOft 
10 

>10 nox838HO, y 

1/10 .llO 

CKOn&KHX 

3Be3.1l H3 ThlCSI"'H sec K n oxaaancg s&Illle "'eM, MaxcaMan&Kbl:l!: sec 

Kn maz , onpen:eneHHblft no nepBhlM CTa 3Be3AaM. B CTpoxe '6paxosxa' yxa3aao 

o6mee "'HCJIO 3B93A, KOTOpoe TIOH8.A06HJIOC& AJISI reaeps.D:HH (MeTO.IlOM 6p8KOSKH) 

Tb!CSI"'H asean:. B cnen:yrome:l!: CTpoxe npasen:eaa OTKOcHTenbHB.H norpelliHOCT& 

Bhl"'HCJ19HH5l ~30801'0 06'beMa no CTa 3B93AaM. 3TH Ull~hl - HaHXYAW119 83 B03MOlK­

HhlX: npa Maccax, OTna~ahlx OT ayns, cnexTp K " "'nOA)I{HMaeTcH' B CTOpoay K 
11 

maz , 

~acno 6paxyeMbiX 3Be3A peaxo nan:aeT. 

B Ta6naue 2 npasOAifi'CSI xoacjlcllauaeaThl C 
11 

, a aa pac. 1 H3o6paJKeabl rpacj>H-

xa cpyHKUHII ek (at ) • 
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Pyxonac& noc-rynana B H3AaTen&cxall: OTn:en 
2 MapTa 1967 r. 
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L 



• I 
TABJIMLI,A 2 

I T__A_E _}I kf U A 1 
Cn n 

n., 3 4 5 6 7 8 9 10 2 6,2832 

3 7,7516 . 
" 4 7,4216 

0-1 0 4 9 45 62 104 122 159 
5 4,0058 

1-2 2 21 51 100 112 167 182 203 
6 1,4304 

2-3 15 49 84 110 163 149 155 159 
7 0,36966 

3-4 17 74 115 132 151 144 135 149 
8 0,0'73233 

4-5 50 87 126 151 150 127 105 130 
9 0,011577 

5-6 64 95 114 149 112 93 104 65 
10 o,oo15044 

6-7 92 127 144 121 114 78 90 45 

7-8 123 137 149 95 78 '70 40 47 

8-9 166 188 123 65 37 38 36 20 

9-10 468 191 83 29 18 22 27 13 

>~o 3 27 2 s 2 8 13 . 10 

MTOro lOCO 1000 1000 1000 1000 1000 1000 1000 

BpaKoB-
Ka 1263 1520 1717 2050 2200 2557 2814 3411 

TOt!HOCTh 
Beca 

/%1 2,3 3 4,2 4,8 5,'7 5,'7 6,5 7 

0 0,-1 .2 .3 .4 ,5 .6 .7 .& 
, 

Puc. 1. 

' 
10 11 


