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P11-3106 
KymOKHH 8 n.A., OcoCKOB r.A. 

06 HCITOITb30B8HHH rHCTQrpaMM ITpH CT8THCTH~eCKOM 

MO.OenHpOB8HHH , 

VfanaraiOTCH cne.ayiOIUH e anropHTMbi : 

1. nony~eHHe nocne.aos aTen b HOC TH cny~al! HbiX ~Hcen c aa

KOHOM p acnpe.aeneHHSI , 38.Q8HHbiM B BH.Q e rHCTOrp8MMbl • 

2 . nocTpoeHHe rHcTorpaMMbi .anH noc n e .aosaTenbHOC TH p e 

aynbTB TOB CT8THCTH~ec ~oro MO.O e nHpOB8HHS!o 

3. • PaaMB3biB 8HHe " TaK o l! · rH c TorpaMMbi .anSI y~eTa omH6oK 

3KCnepHMeHT8 • n p HITO)I{eH bl C T 8H.08pTHbie nporp8MM bl 

.!liTH 38M M - 20. . 

npenpHHT 06'be.[lBHeHHOrO HHCTHTyTa SI.QepHbi X HCCne .[lOB8HHA • 

.Uy6aa, 1967. 

K ulyukina L.A. , Ososkov G.A. Pll-3106 

On the Use of Histograms in the Statistical Modelling 

The following algorithms a r e described: 
1. Obtaining o f a random number sequence with a dis

tributio n law, given as a histogram. 
2. C onstruction of a h istogram for a results sequence of 

a statistica l modelling. 
3 . "Blurr ing" of such a histogram for taking into account 

the exp erimental err ors. Standard programs for EC M-20 are 
given. 

Preprint. Joint Institute for Nuclear Research. 
Dubna. 1967. 
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MeTon MoHTe-K apno qacTo Hcnonb3yeTCH nnst CTBTHCTHqecKoro MonenHpo-

B8HHSJ C IIO~Hb!X $11311'!9CKHX npOU9CCOB C US/IbiD lipOB9pKH Clip8B9Jl/IJIBOCTH Teope

TJI'I9CKJIX npennOCbtnOK ITO 3 T O!I MOJl9/IH II liOIIy'ISHHSJ TSX HIIH HHblX X8p8KT9pHCTJIK 

nrouecca. 

MH$OpM8UHH 0 B9pOHTHOCTHOM pacrrpeneneHHJI KOMliOHSHT M0Jl9/IH 06hl'!HO 

H MeeT BHJl 3KcnepHMSHTBIIbHbtX rHcTorpaMM . Pe3ynbT8Tbt MonenHpOBaHHH TBK~e 

38HOCHTCH B PIICTOPp8MMbl 0 KOT0pbl9 liOTOM cp8BHIIB8IDTCH (ITO KpHT9pHID 
2 

X , Ha-

lipi!Mep) C 3KCli9pi!M9HT8/IbHb!MII A8HHb!MII Jl/IH rrpOB9pK11 K8'!9CTB8 MO)l9/lll 11/IH C 

T90p9TII'!9CKHMH pacrrp9Jl9119HHHMH, SC/111 Tpe6yeTCH y6e)li!TbCH B Clip8B9)l/IIIBOCTJI 

rrpenno~eHI!ll TeopuH, 

TaKHM o5pa3oM, np11 cTaTHCTH'!SCKOM MonenHpoaaHHH oco6eHHO qacTo ynoT

pe6nHIDTCSJ Jl B9 rrpou enypbt, B K8KOM-TO CMblC/19 B38JIMHO o6p8THbt9: 

1) n onyqeHHe nocnenoaaTenbHOCTH c n yqaliHbiX '!l!Cen ! 11 n I , HMerotUHX 38-

KOH pacrrpene neHHH, 3anaHHbtli B BHne rHcTorpaMMbt ; 

2) rrocTpoeHH e r HcTorpaMM Jl/IH naHHOll nocnenoBaTenbHOCTII ! (" I pe3ynb-

TBTOB MO)l91111pOB8HHH, 

B CBH3H C TSM, 'ITO npouenypb! } H 2 JICliO/Ib3YIDT CH M HOPOKp8THO II OT CKO

poCTH liX BblliO/IHSHJIH 38BIIC!iT Bp9MH, Tpe6yeM09 )l/IH o6eCli9'!9HJISJ 38)l8HHOfi TO'I

HOCTH pe3yllbT8T8 0 He06XO)lHMO JIM9Tb 3TH npouenypb l B Bll)l9 KOMli8KTHbiX CTBH -

napTHb!X nporpaMM (en). B HaCTOH!Ueli pa6oTe liPIIB9Jl9Hbl 3 TH en B KO)l8 X 8BM 

M -20, ( E8eM-3M, E8eM-4), o$opMIISHHbte B HHTepnpeTHPYID!Uell cHc Te.Me Me-t 
11

• 

ll.anee rrp11 cpaaHeHI!II rHcTorpaMM, nonyqeRHbiX MeTonoM MoaTe-Kapno, c 

3KCli9pi!M9HT 8/IbHb!MJI Jl8HHblMII cnenyeT 11M9Tb B BHJlY IICK8~9HIIH liOC/19)lHJIX 38 

C'!9T OWJI60K 1!3M9 p9HIIH, OWH60K MSTO)lJIKJI 3KCli9PIIM9HT8, annapaTYPbl II T, Jl , ( CM., 

/2/ 
HanpHMep, ) • 
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TaM, rne 9TO cyllleCTBeHHO HCKa>KaeT aKcnepHMeHTanbHYIO rHCTorpaMMy a 

rny~ae , ecnH 38KOH pacnpeneneHHR 9THX HCKB>KeHHil H3BecTeH H nonnaeTCR KOnH-

~eCTBeHHOI1 OUeHKe, Mbl MO>I<eM y~SCTb HX npH MOUenHpOBflHHH C IIOMOllib!O TOrO >Ke 

MeTona MoHTe-Kapno. f!ycTb, HarrpHMep, cyMMap Hbie HcKa>KeHHH HMeiOT HOpManbHoe 

parnpeneneHHe C H3BeCTH011 llHCllepcHel\ Of (KoTopaH B o61JleM cny~ae MO>KeT aa-

B H CeTb OT BeiiH'IHHbl peaynbT8T8 MOlleiiHpOB8HHH TJ ) • nnR yqeTa HCKa>KeHHH ~ 

Mbl non>KHbi nepen aaHeceHHeM a rHcTorpaMMy peaynbTBTOB npu6aaHTb ~ K pe-

3YTibT8T8M MOUenHpOBBHHH T} • 

B HBCTOHU!ei! pa6oTe uanaraeTcR npyroil MeTon yqeTa aKcnepuMeHTanbH biX 

OWH60K DpH MOnenHpOB8HHH 1 TBK H83biB8eMbiH MeTOU "p83M83biB8HHH" rHCTOrpaMM. 

MeTon ocHoaaa Ha TOM o6cTORTenbcTae, ~To cno>KeHHIO nayx cnyqailHbiX ae-

lll1'-IJ1H TJ H e OTBeqaeT rrpeo6pa30B8HHe HX 38KOUOB pacrrpeneneHHR - CBepTKB, 

KOTOpy!O MO>KHO nponenaTb TOTibKO OllHH pa3 UOCIIe OKOH'I8HHR MOnenHpOB8HHR, 'ITO 

nenaeT MeTOll CyiUeCTBeHHO 6onee 3KOHOMH~HbiM. 

HM>Ke rrpHBOlli1TCR COOTBeTCTBYIOlll8R en "pa3~183 biB8HHR" rliCTorpaM ~lbl, o¢opM 

fiOHII8R s c ucTeMe HC-2. 

II 

BuJweyrroMRHYTbie npouenypbl I H 2 Bblriil!LlHT oco6eHHO npocTo s npaKTH'!eCKM 

11a116onee 'IBCTO ynoTpe6nReMoM cnyqae rHcTorpaMM c paBHblMM MHTepaanaMH. 

nyCTb o6naCTb 3H8'!eHHH cnyqaflHOH Beiiii'IHHbl 1) 1 38 HOCiiMOti B rTICTOrpaMMy, 

3flKIIIO~eHa Me>Kny 'IHCIIBMH H 1 8 0Tpe30K (a ,b) pa361iT H8 n HHTepBa-

TIOB OllHHOKOBOil llTIHH~ '\~ ~· n 

06oaaa•mM qepea "t 'IRCnO 3H8'!eHRil TJ , ynosneTBopRIOII!HX ycnoBRIO 

( i- I) \ -s_ 7J :>, i t, ( i ~ I, 2 ..... ) , (I) 

T.e. nonaawux B i - h i ll HHTepaan rncTorpaMMbi. 

nycTb v1 + va + ... + vn N . 

.QnH 38TIOMHH8HH R T8KOA rHCTOrpaMMbl B II8MHTH 38M He06XOllRMO n R'!eeK. B 

cnyqa e 6ecKoHe'!Hotl o6nacTH 3 Ha•IeHHti noTpe6yiOTCR ewe nae R'lellKH: onHa - nnR 

3Ha'leHHtl TJ <a . npyraH - nnR TJ > b ( rrpn nony6ecKoHe'!Hor1 o6nacTH 3Ha~eHHli 

1) ll0CT8TO'IHO n + J R'lei1KH). 

4 

B peaynbTaTe nponen: 

npe,neneHHoe Ha oTpeaKe ( < 

peaK a p8BH8 ~ N 

EyneM o6oaHa~aTb ~ 

pacnpeneneHHoe Ha oTpeaK 

O~eBHllHO, 'ITO 

.QnSI p03blrpb!W8 HO!v 

co6oM: rrpoaepHTb, Bhmom 

rne 

nnR COKpameHHll Bp• 

OT HeHOpMHpOB8HHO il rHC 

Cnyqall HeorpaHM'Ief 

I,B3RB BMeCTO a H b (a-l 

OT 38MeH~ 6eCKOHe'IH~X 

B OTpeaKe lliii1Hbl !1. 

06paTHall npouenypE 

R~ellKH rHCTOrpaMMbl BCII 

ueHHOe eMy COOTHOWe HHe 

rne CHMBOIIOM (X j 0603 

npH HBIIH'IHH 3H8'1e 

npoaepKH COOTHOllieHHR 

(nnn '1 < a), H, ecnn na, 

rpaMMbl. 

nepeXOllR K IIpOUeL 

Hble o603HB'IeHHR: 



HT8nbHY!O rHCTOrpaMMY B 

~ecTeH H noanaeTcR KOnH-

B8HHH C flOMOUlbJO TOrO l!<e 

Sl!<eHH H HMe!OT HOpMa nbHOe 

l o6u1eM cnyqae MO)KeT 3a 

llnH y '!eTa HCK8>KCHHft t 

'A TOB npH68BH Tb g K pe-

·qeTa 3 KCnepHMCHT8nbH b lX 

3M83biB8HIIH" riiCTOrp8MM , 

eHHJO nayx cnyqaAHw x ae

pacnpeaeneHHH - caepTKa, 

'IAH HH MOJlenHpOBAHHH, '!'TO 

HIH" rHCTOrpBMMbi, o!jlopM-

HHO npOCTO B npaK TH'ICC KH 

BHblMH l!HTepaanaMH. 

38HOCH~10f.l B r'llC T Orp8MMy, 

' pa36HT H8 n HHTepBa -

OBneTBOpHJOllJHX ycnO BHJO 

... ) . ( 1) 

reo6xonHMO gqeeK. B 

' aae SlqeAKH : OJlH8 - anSI 

IC'!HOfi 05n8CTH 3H8'!eHHl! 

B pe3ynbTaTe nponeaypbl 1 Mbl nomi<Hbi nony•mTb •n1cno 11 , paBRoMepso pac-

npeneneaaoe aa oTpe3Ke ( ( i- I l /';. , ;/';. l rae aepORTHOCTb flOHBneHHH HOMepa OT-

pe3Ka p8BH8 ~ N 

EyneM o6o3H8'18Tb qepe3 a k ( k=O ,l l oqepensoe cnyqatlaoe '!Reno, paasoMepao 

pacnpeneneHHOC H8 OTpe3Ke (0,1) . 

QqeBI!JlHO, 'ITO 

(2) 

llmi p03birpb!lll8 HOMepc 0Tpe3K8 i M OIKH O BO CflOnb30B8TbCH H3BeC THblM CflO-

C060M! npOBCPHTb, B binOflHS!e T CH nH COOTHO•:Telme 

( 3) 

rne 

(4) 

lln11 coKpameHHII apeMeHH none3HO erne nepen saqanoM nponenypw 1 nepeATH 

OT HeHopMHpOBBHHOA rHCTOrpaMMb! v 1 K HOpMHpOBBHHbiM CyMMBM ( 4), 

Cny qa A aeorpaHH'I9HHOfi o6nacTH 3HB'!e Hn A MOli<HO BKflJO'IHTb B nponeaypy 

1, B3HB BMCCTO a H b (a -/';. ) ( b + /';. )..TipH 3TOM Mb! npeHe6peraeM O!IIH6Kofi, B03HHK8JO!llefi 

OT 38MCHbl 6eCKOHC'!HblX 'XBOCTOB' pacnpeneneHHSI HB paBHOMepHOe pacnpea eneHHC 

B 0Tpe3KC anHHbl /';. · 

06paTH8Sl nponeaypa 2 COCTOHT B no6aaneHHH CnHHHUbl K coaep li<HMOMY i -Ofi 

H'!CliKH rHCTOrpaMMbl BCHKHfi pa3, KOr)lB BbinOTIHS!CTCSI COOTHOlllCHHe ( 1) HflH pBBHO-

neHHOC eMy COOTHOlllCHHe 

( 1') 

r)le CHMBOflOM (X ) 0603HB'!CH8 nenaSJ '!8CTb 

TipH HanH'I'HH 3 H8'1'CHHfi T/ , BblXOJlSIIliHX 38 HHTepBan (a, b) , He06XOJlHMO JlO 

npOBCpKH COOTHOlllCHHSl ( 1') npoBepHTb, HC HMeeM nH Mol )lena CO cnyqaeM T/ > b 

( HnH T/ < a) , H, ecnH aa. - TO yqeCTb 3TOT cnyqal\ B CflCIH!AflhROH ll"!etiKe r'H C TO-

rpaMMbr. 

TiepexoaH K nponeJlype 'pa3M83 b !B8HHS!' r'HCTOr'p8MMbi, BBCJlCM )lOflOnHHTenb-

Hhle 050 3H8'!eHHSl : 

5 



rryCTb 

cp y (X) 

_ ( x _ y)2 

e 2?(";) ,.. 
a(y) y 2rr 

HOpM81TbH8SI ITJTOTHOCTh pacrrpeneneHHSI CYMM8pHOA OWH6KH H3M9p9HHSI 

Ke TJ= y. 

(5) 

( B TO'!-

B peaynhTaTe 'paaMa3biBaHHSI' B rn:cTorpaMMe cnesa H crrpaBa ITOSIBSITcSI no-

nonan:TenhHbte • no6asKH'. E y neM c'IHTaTh, 'ITo ru:cTOrpaMMa BhrpacTeT oT n no, 

n + 2 m + 2 aaTepsanoa no m + 1 SI'IeAxe cnesa u: crrpaaa oT CTapoA rHcTorpaM-

Mbt. Conep}lrnMoe gqeex nocne "paaMaa braaaaH' Mbr o6oaHa'IHM 

j = (-m, .. . 0, ... , n+m+l). 

v* 
j 

8 H8W9M c nyqae, IIOCKOJTbKY Mbl HHTepecyeMCSI B9JTH'IHH01t HCKalK9liHH ( C 

TO'IHOCThiD no ~ - 3Ha'I9HHSI HHTepaana I'HCTOrpaMMbl1 Mbl nonlKHbl 'nHCKp9TH3H

pOB8Tb' pacnpeneneHHe ( 1 T.e. rrepe ftTB OT JTJTOTHOCTH (5) K Ta6nane B9pOHTHOC-

Tell, JTOK83biBlliDD.l9l! KaK 'pa3MalK9TC!!' IIO 6rrH3JT9lK81IlHM OTp93KaM CTOJT6HK BbiCO

T bl 1 C OCHOB8HH9M ( 0, 1). t:{acTh MaCCbl TaKOI'O CTOrr6HKa, OKa3aBWaHCH IIpH pa3-

M83biBaHHH B k -M oT cepenHHbi -KHTepaane, 6y neT pasHa 

~(k + ~) 

¢k J ¢ 0 ( x) dx (k = 1,2 , ... ml ( 6) 

~( k- ~) 

Mbr orpa HH'IHMCSI m + 1 HHTepsanoM cnesa u crrpaBa oT ueaTpanhaoro. Torna 

¢ ±(m+I) 

.. 
J cp ( x )dx . 

~(m +~) 

( 7) 

Ecnu HM9IDTCH '7 H ( -nse cnyqal!Hbre nn:cKpeTHbre senH'IHHbi, rrpHHHMaJOmue 

3H8 '19HHSI, KpaTHbl9 ~ , TaK 'ITO p 1'7 = in l = v
1 

(i=l, .. . n),P((= k~l•¢>, ,k~(-(m+ll , .. m+l~• 

T O HX cyMMa MOlK9T IlpUHSITb n10609 3Ha'I9HH9 OT (-~) AO ~(n+m+l) U 6yneT 

pasHa i~'> C BepoSITHOCTbiO vt onpenenSieMol! 38KOHOM CB9pTKH , 

v* 
l 

n 

~ 11
1 

</>
1

_
1 

- (m+ ll ~j~ n+m+l. 
1=1 

6 

( 8) 

nonCTBBJTSIH CIDna 3H8'19HHH 

pecyiDmHe aac aaaqeaHSI rH 

yqeCTb 38BHCHMOCTb nn:cnepC 

HHn9KC8 1 T.e. BM9CTO cp 0 ( 

</> ~\l-•l (x). KpoMe Toro, !\>• 

nnSI B bi 'IHCIT9HHA H8 38M, B 

Ill8SI 1\>yHKUHID 

K• 

C ITOMOD.lhiD 1\>opMyiTbl 

- u2 

I X 2(ii 
ay2rr f e du 

-~ 

rrpeo6paayeM ( 6) H .( 7) H rr< 

AYIOIUH9 !j>opMyrrbi nnH 

v* 
j 

v* 

v* 
m + n 

A6conJOTHoe aaaqean:e 

aaM9H9HO H8 pa3HOCTb j -

B npennaraeMoll en • 

JTHH9ll HO H 38BHCHMOCThiO C> 

Y AO U9HTpa p83Ma3 biB8 

a ( y ) !lOCTaTO'IHO BC9I'O 



(5) 

:H H3Mep9HHSI ~ B TO'!-

BH H Cllp8B8 IIOSIBSITCSI ):{O-

!IMMH BbiPHCT9T OT n no. 

HB8 OT CTapolt rHCTOrpaM-

I"!HM v* 
l 

Mbl ):{OJI*Hbl 'llHCKp9TH3H

(5) K Taonune BBpOS!THOC-

0Tp93KHM CTOJIOHK BbiCO-

{8, OKH38BIIl8SICSI UpH paa-

iH 

( 6) 

OT neaTpanbaoro. Torna 

(7) 

' B9JIH'!HHbl 1 UpHHHM81011lH9 

e = k61-.P,. k2(-(m+ 1), .. m+ 1\• 

no 6(n+m+l) H 6yaeT 

OM CB9pTKH, 

+I. ( 8) 

nollCT8BJISISI C!Oil8 3H8'!9HHSI </>k H3 (6) H (7) npH keli-il, nonyqHM HHTe

pecyJOUlHe H8C 3H8'!9HHSI rHCTOrpaMMbl nocne 'pH3MH3biBHHHSI'. npB 9TOM HHilO 

yqeCTb 38BHCHMOCTb llHCU9pCBH B BblpH*9HHH llJISI llnOTHOCTH pacnpeneneHHSI ~ OT 

HHil9KCH1 T.e. BM9CTO </> 0 ( x) IIOil 3HHKOM HH'rerpana B ( 6), ( 7) HHilO B3S!Tb 

¢ 
6

1l-tl(xl . KpoMe Toro, QJopMyny (8) noneaao npeoopaaoBHTb K BHily, ynooHOMY 

llJISI Bbi'!HCJI9HHJ:I: HH 8BM, B OHOJIHOTeKe en KOTOpOlt HM99TCSI en-0031, Bbi'!HCJISIIO

IIlHSI QJyHKUHIO 

e IIOMOIIlbiO QJOpMyJihl 

1>[ 1+ K(-;-l 
av2 

npeoopaayeM ( 6) H ( 7) H UOilCTHBHM UOJIY'!9HHbl9 BblpH*9HHSI B ( 8) • nony'!HM CJI9-

IlYIOIIlH 9 QJOpMynbi llJISI 

v* 
j 

v* = 

v* 

y, :£ v 
1=1 

I K [ 6 < i - i + v. > r- K £ 6 < i- i- v. > J ~< 9 > 

y2a(a +6(i-Y,l y2 a(a+t\(i-Y, l 

j =( -(m +ll, .. . O ... n, ... (n+mll, 

n 6(m+i-l>l 
~ :£ v

1 
I 1-K[-------11. 

l=t y2a(a+(i-%l6l 

( 10) 

y, ;;..., {1-K[h+i'.(m-i+Y.l II ( 11) 
m + n + 1 1=1 

1 
y2a(a+(i-Y,ll'.) 

A6conJOTHoe aaaqeaHe paaaocTH aaaeKCOB I j - i I B apryMeHTe QJYHKUHH K 

38M9H9HO H8 p83HOCTb j -i B CHJIY H9'I9THOCTH K 

B npennaraeMol! en 'pa3M83b!B8HHSI' ri!CTorpaMMbl Mbl orpaHH'IIU!I!Cb TOJibKO 

nHHe J:I: aon aaBHCI!MOCTbiO cpeaaeKaanpaTH'IHoro yKnoaeHHSI a(y) OT paCCTOSIHHSI 

y llO U9HTpa pa3M83b!BHHHSI ( CM. ( 5)) 1 IIOCKOJibKy B 9 TOM cnyqae llJISI 38JlHHI!SI 

a ( y) noCTHTO'!HO BCero llBYX KOsQJQJHUH9HTOB, k
0 

H k 1 

7 



a(yl=l- 0 +k,y. ( 12) 

/2 3/ 
B H3BeCTH biX aBTopaM cny'lal!x ' nHHei!:Holi ljlyHKilHH ( 12) 6btnO nocTaTo-1-

HO nn11 Ofli!C8HHSI a ( y) . 

III 

O nucaaue en nocTpoeHHlt rHcTorpaMMbl 

0 6 pomeaHe K nporpaMMe 

K -

K 

K'+ 

TTl 

TT 

0 

TT 

'IT 3 

"s 

16 

00 

00 

3necb K - anpec BTopoll c TpoKH o6pameHHII, 

K 7501 

< 1) > N Cll 
< a> <c> 

7610 

< h > 

< b> 

< 1) > - anpec ll'!e l!KH, B KOTopy lO 38Cbin a eTc lt cnyqal!Hoe qucno, 

< h > - anpec gqel!KH, r ne HaxonH TCll aenn 'IHHa HHTepaana rucTorpaMMbi l'l , 

<a> <b> - anpeca H'leeK K0Hil8 H HO'Iana HHTepBana, 

< c > - nepBbill anpec M8CCHB8 B n + 2 gqel!KH, rne H8 XOilHTCll rHCTO-

[ b - a J 
rp8MM8 n = ~ 

XapaKTepHCTHKB. nporpaMMbi 

nnHH8 nporpaMMbl ( n - 1) - 0046, 

nni!H8 C'leTHOl! '18CTH 

Pa6o'IHe lt'!eliKH 

- 0015, 

- 0001 - 0005. 

0nHC8HHe en nony'!eHHlt cnyqaJ!:Hb!X 'IHC en 

06pameHHe K en 

K-

K 1T I 77 2 O 

16 

52 

7501 

<a> Ncn 

7610 

<~o> 

3necb K -anpec BTopol! cTpoKu o6pameHHH, 

<a'>= <a>+ "1 PA - anpec qucna a -Haqana HHTepaana rHCTorpaMMbl (a, b). 

8 

I 

no H8'18n8 pa60Tbl 1 

M81l1HI llOnlKHbl 6biTb p83MI 

<a> ' + 1 - anpec 

<a>' + 2 - anpec s 

rne n -'IHCliO HHTepE 

<a>'+37< o: 

HHSI ri!CTOrpaMMbl. 

</;0 7 - pa60'll 

aeo6XOilHMO 38Cli8Tb 'IHCll 

Hellb3ll 38HIIM8Tb. 

<{ 
0 

> - coxpaHll 

npyrae en, HCfl0llb3Y10llll 

neHHaM, nomKHbi TBKJKe r 

TY 3THX npyrux en cnen 

77 2 • 1 - rHC' 

BHilY 

1T 2 • 0 - rHCTOrp8MM 

MY K BHilY (13) H cljlopM 

nporpaMMe. 

npu ucnonb3oBaH 

HeCKOllbKHX rHCTorpaMM 

nonJKHa 6b1Tb MeHbllleli, 

rpaMM. 

Pe3ynbT8T - en~ 

3anaHHoi!: rucTorpaMMe 



( 12) 

UHH ( 12) 6bin0 AOCTSTO-.f-

en 

> 

7610 

< h > 

< b> 

li!:HOe 'IHCII0 1 

epaana rHcTorpaMMbl l'l , 

~e HSXOAHTCSI rHCTO-

biX 'IHcen 

11 

repaana rHCTorpaMMbi (a, b). 

llo 118'18118 pa60Tbl en rHCTOrpaMMS H H905XOAHM811 Anll pa60Tbl en Hmjlop

MSUIHI AOnlKHbl 6b1Tb paaMemeHbl B 118MSITH 3BM cneAy101DHM o6pa30M! 

<a> ' + - aApec l'l -AnHHbi HHTepaana rHcTorpaMMbi, 

<a>' + 2 aApec Sl'lei!:KH, B KOTOpOl!: p83MemeH BOCbM9pH'IHbii!: KOA 

0 00 n -1 0000 0000 

rAe n -'IHCIIO HHTepBSIIOB rHCTOrpaMMb l 1 

<a>'+ 3 .:;-. <a>+ n+2 - aApeca SJ'IeeK , B KOTOpbiX paaMemaroTCSI aaaqe-

HIHI rHCTOrpaMMbl, 

</;
0

>- - pa6oqaSJ sqel!:Ka rrporpaMMbi, B KoTopyro rrepeA aaqanoM cqeTa 

Heo6xoAHMO aacnaTb 'IHcno In 2 ( HMeeTCSJ B SJ'Iel!:Ke 7755 He-2) H B Aanbael!:meM 

<{o > - coxpaHSJeTCSI llpH o6HoBneHHSIX H e-2 H llOBTOpHbiX Bbl30B8X en. 

llpyrae en, HCI101lb3YI01DHe reHepaTOp cnyqal!:HbiX 'IHCell C paBHOMepHbiM pacrrpene

neHHeM, AOillKHbl TSKJKe 1101lb30B8TbCSI SJqeJ!:KOl!: <eo > B llpOTHBHOM Clly'lae pa6o-

TY 3TH X npyrHX en cnenyeT H8'1HH8Tb He C In 2 a c npyroro e 0 

3HS'IeHHSI 11pH3H8K8 rr~ 

rr
2 

z 1 - rHCTOrpaMMS aapaaee rrpocyMMHpOB8H8 H OTROpMHpOB8H8 K 

BHAY 

( 13) 

"
2 

a 0 - rHCTorpaMMS 381l8H8 '18CTOT8MH V 1 , en C8M8 11pHBelleT rHCTOrpaM-

MY K BHAY {13) H C~OpMHpyeT "
2 

= 1 BO BTOpOJ!: CTpOKe o6pameHHSI B OCHOBHOI!: 

nporpaMMe. 

npH HCI101lb30B8HHH 11pH3H8K8 "1 AilS! rrepeanpecauHH <a> rrpH aanH'IHH 

HeCKOilbKHX rHCTOrpaMM cneAyeT HMeTb B BHily, 'ITO KOHCT8HT8 rrepeaApeCSUHH Be 

AOillKHS 6biTb MeHblllel!:, qeM n + 3, rAe 
~ 

n -MaKCHM81lbH8SI H3 llllHH rHCTO-

rpaMM. 

PeayllbT8T - Clly'lai!:HOe 'IHCIIO Y/ C pacrrpeAeneHHeM, COOTBeTCTBYIOlDHM 

38A8HHOI!: rHCTOrpaMMe - 1101lY'I8eTCSI B gqei!:Ke 0002. 
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n 
Ecrm ~ V a 0 

jsl l 
TO UpOH3ol!:neT BBB.pHl!:Hbll!: OCTBHOB UpH nene.llHH .EU1 

HOnb. 

XapaKTepHCTHKa nporpaMMbl 

llnH.IIa nporpaMMbi ( n - 1) 

finHHB cqeTROl!: qacTH 

0053 

0024, 

KonuqecTBO HeCT8H.U8pTHb!X KOHCTBHT - 0007, 

Pa6o•me Rqel!:KH - 0001 + 0004. 

06pameaHe K en pa3M83h!BaBHH 

K - 16 K 7501 

K IT I 0 TT 3 00 <A 1 > Non 

7610 

<A2> 

3.uecb < A I > - nepBb!l!: B,Upec MBCCHBB, CO.U9p)!{amero HCXO.UHYIO rBCTOrpaMMy C na-

paMeTpaMB B cne.uy10meM nopSinKe: k 1 , k 0 , m , n , a , b , v 1 ( i ~ 1 , ... n ) ; 

\. 1 k 0 - Koa<)JqJHUH9HTbl cpe.UH9KBa.Up8TH'JHOrO YK1IOH9HHH 

a(yl=k 0 +k 1 Y, 

m - q~<cno .uo6aaneHRil B rHcTorpaMMy; 

qHcno TQqeK B rHCTOrpaMMe; 

a, b - npenenbl H3MeHeHHH cnyqal!HOJl B91IH'JHHbi, 38H9C9HHOtl B rHCTOrpaMMy; 

V I 'JHC1IO 3H8'J9HHl! cnyqal!aol!: BenB'JHHhl B i - TO'tlKe; 

<A2 > - nepawil anpec Maccaaa B 2( n + m + 1) gqeeK, OTBeneaaoro rro.u paa

MaaaHHYIO rHCTOrpaMMY H pa6oqHe H'JellKH. 

nPHMEL!AHHE: a.upeca A 1 , A 2 MO.UH<fJHKBUHH He UO/l1I9>K8T. 

rTporpaMMa pa6oTaeT B pe)I(HMax: 

1. IT I = 0 

2. "t 
3. TT 3 =I 

4. "3 = 0 

rHcTorpaMMa, Bht6HpaeMaSI aenocpe.uc Taeao H3 M03Y (a BOCb

MepH'JIIOM KO.U9); 

rHCTOrp8MM8 C rrapaMeTp8MH BBO.UHTCSI C rrepcjloKapT; 

p83M838HH8SI rHCTOrpaMMa IT9'J8T89TCSI; 

p83M838HH8SI rHCTOrpaMM8 He rreqaTaeTCSI. 
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l 

t 

XapaKTepHc THKB 

finHHB en (n - 1) 

finHHB C'JeTHOil 'H 

Pa6oqRe gqefiKH • 

B nporpaMMe ucn 

rTPMMEL!AHHE: E· 

c 

nc 

HJ 

I. Eu6nuoreKa cTaHaapTJ 

2. 3.M. KocapeBa, r.A. 
T8flbHb/X l/BHHbiX 

011HI1, P-10-303~ 

3. fl. HRry. Mo.aenHpoE!aH 

H.aeHT111/lHK 811H H 
lly6na, 1963. 

Pyt 



~ OCTBROB npn neneRHn RA 

lBHB 

7610 

)IIHYIO I'l!CTOI'p8MMy C na

b, v1 ( i ~ 1, . . . n l ; 

;nrs 

HeceHHOH B I'HCTOI'paMMy; 

roqKe; 

eK , oraeneaaoro non pa3-

1e nonne)!{aT • 

. craeao H3 M03Y (a BOCh-

aTaeTcs:t ; 

neqa r aercR. 

) 

XapaKTepH c THKa nporpaMMhi 

nrrHHa Cf1 (n - 1 )- 0173
1 

nrrHH8 cqeTHOH qaCTH - 0104, 

PaooqHe RqefiKH - 0001 - 0004 . 

B rrporpaMMe HCIIOITb3Y IOTCR CT8 HII8PTHbie ITPOI'PBMMl>! 0027, 0031 , 0042. 

DPHMEt-IAHHE: EcnH craanapTHaH rrporpltMMa, onHChiBaeMaR 3necb, aaonur

CH HerrocpenCTBeHHO B MQ3Y C 2000, a He Bbl3 biB8eTC5! C 

noMOUlhJO HC-2, To K Hefl MO)!{HO o6paT!!ThCH 6e3 o6aoane-

HHH Olll!H p83. 

n !I T e p a T Y P 8 

I. Eu6mwreKa CTBHilBpTHbTX rrporpaMM IJETJ1, MocKAa, 1881. 

2. 3.M. Kocapeaa, r. A. OcocKOB, K.JI.. TonCTOB. M<! TOil o6pa6oTKH 3KCIIePHMeH

T8flbHbJX IlBHHb!X C ITOMOll!bJO Cyiiepn031fU!fH HOpMBflbHbiX 38KOHOB. nperrplfHT 
OJ1HH, P-10-3032, Jly6Ha , 1988. 

3. JI.. HRry. MoJ:lenHponaHue MeTOilOM cnyqa flHbT X HCIIbJTBHHfl ycnoaui1 perlfcrpaaffH If 

HileHrHt/•HKBTJHH 1'0 - co6biTH fl B KBMepe B HnbcoHa. OHHJ1, E-1- 1398, 
Jly6Ha, 1983. 

Py!fOIU!Cb IIOCTynHrra B H3II8TenbCKHH OTnen 

10 HHBaps 1967 r. 
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CTI no!Jq8HIR C!Jq&MBHX qacen C 88KOBOK pacnpenenes•R, 2030 on 0003 
38~8HHHK B BK!8 rBC!Orp&KKH 203I 0!3 2051 

2032 001 0003 
2000 016 2001 7602 7554 E3A1 2033 000 0000 
2001 055 7607 7730 7607 Cnpane KOlle 

~ 
2034 202 0001 

2002 016 2003 76II 7554 ESA2 2035 I5I 7777 
2003 0!3 2052 0002 2034 ~opopoB&HKe 

2036 472 0000 
2004 055 76I6 77!2 0000 llpouepR& n2 .. 2005 076 20!3 2027 2033 06XOA BOpKBpOBKH npB n2 = I 2037 0!3 775I 

2040 OI6 204I 
2006 072 0000 76IO 0000 s X-

2007 575 7777 77!2 7777 
~opKBpoB&ame n2 = I 2041 002 0004 

2042 405 0001 
2010 072 0000 0002 0000 <a/' B& PA 

2043 401 0000 
20II 2!3 2053 0002 2020 

~DPKBPDB8KB8 

2012 0!3 2045 0002 2021 

2013 052 0000 0000 0000 

2044 OI6 7606 

2014 013 2046 0002 20!5 ~OpliHpOBBHB8 2045 204 7761 

20!5 652 0000 0000 2017 
I( 

2046 652 0000 

20I6 70I 0003 0004 0004 
nonyqene cy.w z: v. 2047 652 

20!7 000 0000 0000 0000 ¥=1 J 
0000 

2050 III 0000 

2020 II2 7777 20!5 OOOI K= 1,2 ••• ,11.-... r 
202I 204 776I 0003 0004 ( ! v. = N 

2051 roo 0000 

2022 0!3 2047 0002 2023 
J=l J 2052 202 OOOI 

~Op&poB8BII8 2053 II2 7777 

2023 652 0000 0000 2025 306 5707 

2024 505 0003 0004 0003 HopKBpOBKll 

2025 000 0000 0000 0000 

2026 I32 000! 2023 7777 

2027 034 2050 000! 0003 Haqano reeepa!opa cnyqaABHX queen (rc4) 

12 

IL 



!8li8RIH 1 2030 0!3 0003 ooor 0003 

203! OI3 205I 0003 0003 

2032 00! 0003 77II ooor ~ B 000! 

2033 000 0000 0000 0000 Bw:o11 rcq 
2034 202 ooor 0003 Onpe:llenealle (.. , lll!ll KOTOporo 

2035 I5I 7777 2034 ooor "'-1. ~ ll <: .Nt· 

2036 472 0000 0002 0004 < a. ;> Ra PA 

2037 OI3 7?5I 0004 0004 ITpeBpa~eHHe a:llpeca B qHcno 
np11IT2 =I 

2040 OI6 204I 2027 2033 J 2 

= I B lt- 204! 002 0004 OOOI 0002 i. - J 2 

2042 405 OOOI 0002 0002 .1 ( ~ - ~>) 

2043 40I 0000 0002 0002 a+ ll(i - ) .. ) =} 0002 

2044 0!6 7606 ?600 ?60! E3P 

2045 204 776I 0003 0004 

IC 
2046 652 0000 0000 20!7 

z: v. 204? 652 0000 0000 2025 
¥=1 J 

2050 III 0000 0000 0000 KO HCTBHTbl 
t. 

205I roo 0000 0000 0003 

2052 202 ooor 0003 0000 

2053 II2 7777 20I5 ooor 
306 5707 2767 5362 KOHTP01IbH8ll cywva 

IJ 



en noc~~oeH•s rmc~or~aYKH 
2030 02 000 

2000 I6 2005 7602 7554 E3Ai 
I 36 

I r or 4000 4000 
2 02 000 

2 3 OI 776I OOOI OOOI lUll! if)opllllpOB8HJill 3 36 

3 OI 776! OOOI OOOI 
' 

4 02 ooo: 

4 or 776I 
5 04 000 

5 I6 2006 76II 7554 BSA2 
6 4I 775: 

6 00 760I HYlii> B 760! 
7 72 

7 00 OOOI 0004 A - 0004 2040 00 

20IO 00 0002 0003 ~ - 0003 
I 56 
2 00 

II I6 20I2 7600 7554 E3Ar C BOCC~. PA 
3 56 

I2 I6 20!3 76II 7554 E3A2 

I3 02 OOOI 0002 0005 €- a.. 

4 00 

~ 
5 I6 76IC 

I4 04 0005 0004 0005 lt.= .1 6 00 

IS 4I 775I 0005 0005 h.- B 6)1. 5 IO 3III 

I6 55 0005 7732 0005 0 00 0 h.- 0 

I? 25 0005 200I 0005 0 00 0 1'\. h.-

2020 55 76I6 77!7 rr2 = 0 

2I 36 2023 

22 I3 76I6 752I 76I6 n2 = I 
23 25 76!6 200I 2046 000 0 c c. 

24 I3 2002 2046 2040 30! 776! C +I C +I 

25 I3 2003 0005 2044 
or 776! c +n-tJ r ... "- .. i 

26 I3 2044 2046 2044 

27 I3 2004 2046 2042 or 776! c c. 
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2030 02 0003 0002 ~- Q.. 

I 36 2042 '2<0... 

2 02 ooor ooo3 & - 7_ 

3 36 2044 ~ ,. j, 

4 02 ooo3 0002 ooor tt - t:l-

5 04 ooor ooo4 ooor ~ A 
6 4I 775I OOOI OOOI 

7 72 ooor 

2040 00 3 or 776I c + I c + I 
I 56 2045 
2 00 or 776I c c 'A 
3 56 2045 

4 00 OI 776! C•h+:i C+k.+:L 

5 I6 76IO 7600 760I 

6 00 

5 IO 3III 67!4 0440 KOHTPO~»HBH cywua 
0 

c. 

.d ('+lt.·d. 

c. 
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CTI p83K83HB8BBR rHcrorpBKKH 

2030 013 2032 00• 
2000 252 2I73 0000 ?60I 

EJIOK /PIIKCB!lHII 3I 0!6 2032 ?5• 
I OI6 2002 ?6I? ?625 

32 052 0006 00· 
2 OI6 2003 ?5?3 ?60I E31-1 

I 33 04I 7750 201 
3 032 0000 ?626 2004 

EJIOK 38ITOKIIHBHIIR 34 013 0002 001 
4 052 0000 0000 0000 

5 013 202I ?604 202I 5 00 A I 0 2005 
35 013 2013 001 

36 OI3 2130 00( 
6 000 7607 0000 2003 4 00 A2 37 013 20?7 20 
7 055 ?604 ??I? 0000 

w =I He HYXHO BBO~Tb II nepeBO~I!Tb 2040 013 2I25 20 
20IO 036 ?604 2020 2002 

4I 013 2I60 20: 
II 013 20I2 76C4 20I2 

IO A I 20I2 0 ''2 
I2 oro 0000 20!2 0000 

034 775I 20( 

13 OI4 0050 ?604 OOO I If 00 AI 
43 013 2!27 20( 

2014 013 7604 OOOI 0004 4 00 AI A 2044 0!3 2I6 I zoe 
I 

IS 013 20I? 0004 20 I? 4 52 A I 0042 A I + 5 
45 013 0003 DOC 

46 O I~ 0050 ooe 
16 0!6 201? ?50! ?6!0 ~· Ko, m, 11- , a, g 
I? 052 0000 0042 0005 

ilepeno~ napaueTpOB 47 OI3 2I62 ?01 

2050 013 2!22 20e 
2020 052 0000 0000 0000 

ilepecHnKa napaueTpOB B pa6.Hqe~KII 5I 0!3 2I53 zoe 
21 500 0000 0000 2005 

52 013 2154 zoe 
22 II2 0005 2021 OOOI 

23 041 7750 2010 20!3 11- B e~i!H. I a~peca 
53 OI3 2IIT DOC 

24 014 0050 2013 2015 h.. B e~i!H. m a~peca 
54 OT3 2141 DOC 

55 013 2075 20! 
25 055 2002 7717 0000 

26 036 0000 2033 0000 vJ = I He HYXHO nepeBO~I!Tb 
\) · 56 055 2003 771 

l 

27 0!3 0004 2015 0001 ,, 00 A I o AI+n. 
57 036 2171 ZOE 

l t. 



2030 OI3 2032 000! 2032 52 Ar+6 0042 Ar+6+1'L 
3! OI6 2032 750! 76IO 

v· 
32 052 0006 0042 0005 

nepeso;n l 

33 04I 7750 2007 0002 
HIIH 34 OI3 0002 0002 0002 

0 2005 
35 OI3 20!3 0002 0002 <!lOplll!pOBSHI!e 
36 OI3 2!30 0002 2I30 

A 2 
37 OI3 2077 20J3 2077 

HO BBO;ni!Tb II rrepeBOI<I!Tb 2040 0!3 2I25 20!3 2I25 

4! 0!3 2!60 20!3 2!60 
OI2 0 '12 034 775I 2003 0003 

Ar 
43 OI3 2!27 2003 2!27 

A 2044 OI3 2I6I 2003 2I6I 
I 

45 0!3 0003 0002 0002 0042 A I + 5 
46 OI4 0050 0002 20I5 

leTpOB K~, Ko, rn_, 11.. I Cl., f?, 47 OI3 2I62 f'OT5 2I62 
~OPMIIpOBSHIIe 

2050 OI3 2I22 2002 2I22 
?BMeTpOB B pa6.Hqe~KII 5I 0!3 2I53 2002 2!53 

52 0!3 2!54 2002 2!54 

I a;~~peca 
53 OI3 2III 0002 2III 

m a;npeca 
54 OT3 2I4I 0002 2I4I 

55 OI3 2075 20I5 2075 

\)· 56 055 2003 77!7 0000 yliHO rrepeBO)II!T:b l 

w v.* A I + n. 57 036 2I7I 2063 2002 I He HY~Ho rrepeso;ni!Tb 0 
d 
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2060 

6I 

62 

63 

64 

65 

66 

67 

2070 

7I 

'12 

73 

2074 

75 

76 

77 

2IOO 

IOI 

I02 

I03 

!04 

105 

I06 

I07 

OI3 2I65 0003 2!65 

013 2165 2015 2I65 

056 0000 2064 0000 

000 2173 0000 2163 

oc2 2012 2011 oooi 

004 OOOI 20IO 2030 

000 7761 0000 20I6 

052 0000 0000 0000 

002 20I6 7764 OOOI 

005 OOOI 2030 OOOI 

OOI 20II OOOI OOOI 

005 2005 0001 OOOI 

OOI 2006 OOOI OOOI 

I05 OOOI 2172 0002 

OOI 7761 20!6 20I6 

112 7777 2070 0001 

002 0000 2007 20!6 

052 0000 0000 0000 

000 0000 0000 20!7 

00! 20!6 776! 20I6 

000 776I 0000 2020 

452 0000 0000 2126 

002 2016 2020 OOOI 

ooi oooi 7764 2021 
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~OpYHpOBBHHe nepeB0~8 

~-a.. 
«- Q_ 

A = --;:;:-

l 

. L 
l - r 

( i, - i )ll 
0.. +(l- t)ll 

l<"t (Cl.+(t - t)A.) 

{Ko +Ki[Cl.+(t - }Jil]} 

vi f l 
i.. ·ti, ... 

-rn. 

-..,.. .<:~.. =A 

l 

A- t. 
. . L 
A-L+-,::-

2IIO 

II 

I2 

I3 

I4 

15 

16 

I7 

2I20 

2I 

22 

23 

2!24 

25 

26 

27 

2130 

31 

32 

33 

34 

35 

36 

002 OOOI 7764 

400 0002 oooc 

452 0000 oooc 

505 202 I 203C 

504 202 I 2023 

016 2II6 750! 

57S 202 I 003 I 

II2 0001 2II3 

052 0000 oooc 

002 2024 2025 

405 0006 OOOI 

OOI 20I7 OOOI 

OOI 776f 2020 

II2 7777 2!06 

052 0000 0000 

106 0077 20I7 

II2 7777 2! 02 

000 0000 0000 

000 776! 0000 

052 0000 0000 

OOI 2007 7764 

002 2007 776 4 

OOI 20!6 2020 

37 002 20I7 2020 



r 

BaHlle nepeBOl!B !. 
2IIO 002 OOOI 7764 2022 J- L-J: 

II 400 0002 0000 2023 {;.[ J 
!2 452 0000 0000 2!20 

. . :L ) .... 
I3 505 202! 2030 202! (J-L!~ 

3:: I4 504 202! 2023 202! .{.~-i.~t).1 
Vi{ = Tt 'X:~.-

) 

IS 0!6 2II6 750! 76!0 llbi'lllCJieHIIe x u 1. 

I6 575 202! 003! 2024 k:(x)=~J e- ciu_ 
!7 II2 OOOI 2II3 OOOI 0 

~ 
2!20 052 0000 0000 0000 R. A no i. 

[)t. 2! 002 2024 2025 OOOI K(T1 ) - K(x,_) 

. -t)A) 22 405 0006 OOOI OOOI \1; [ K"(x1) - t'(x:t) 

23 OOI 20!7 OOOI 20!7 L: 
i 

G.+(i.-t)A]} 
2!24 OOI 776f 2020 2020 

. .._ 

25 II2 7777 2!06 OOOI 

26 052 0000 0000 0000 RA n: J 
frt. [A(( i.L)J-K[0}} ~ LJ;'V 27 !06 0077 20!7 OOOI N. = '- i. d , , ~ 

Vi { J u{ J 
2!30 II2 7777 2!02 OOOI 

3I 000 0000 0000 2026 

A 32 000 776! 0000 2020 

33 052 0000 0000 2027 

34 OOI 2007 7764 20!7 m.~-1: 
35 002 2007 7764 20!6 l'll-t 
36 OOI 20I6 2020 202! 

. J... 
I'll~ l- ... 

t 
37 002 20I7 2020 2022 m.-<-+-;: 
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2!40 

4I 

42 

43 

44 

45 

46 

47 

2I50 

5I 

52 

53 

2I54 

55 

56 

57 

2!60 

6I 

62 

63 

64 

65 

66 

67 

000 0000 0000 20II 

400 0002 0000 2023 

452 0000 0000 2!52 

505 202! 2030 202! 

70I 202I 20II 202 ! 

504 202! 2023 202! 

OI6 2I47 750I 76IO 

575 202 I 003I 2024 

302 776I 2024 2024 

II2 OOOI 2I43 OOOI 

052 0000 0000 0000 

005 0006 2024 2024 

005 0006 2025 2025 

OOI 2024 2026 2026 

OOI 2025 2027 2027 

OOI 776I 2020 2020 

II2 7777 2I36 OOOI 

006 0077 2026 0000 

006 0077 2027 OOOI 

000 0000 0000 0000 

OI6 2I65 750I 76IO 

052 0000 0027 OOOI 

032 0000 2!67 2004 

OI6 2I70 7633 760I 

20 

v;7{ } 

(ttt.• i~i.)A 

I ' x1 , sr2... 

K (x~) ' /t(X~) 

I I 

~j J ~" 
'l"'= i!, 'J..ft-r[WJ} 
-v.'* = !. ~ oy . ff - IC(i•A(,..-i•f-~J 
....... .:t. [,.. l fl l 

«. ::. 4 

TiepeBO.ll. -v'* 
A 

finOK BOCC!BHOBneBHH 

2I70 

7I 

72 

73 

OI6 76!0 7600 760! 

056 7700 7650 76!5 

IOI 5520 2363 !500 

056 0000 2!66 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

626 7732 7424 OI04 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 

000 0000 0000 0000 
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