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nyqeHHH c~HHTHnnnnMOHHUMH ~ereKTOpaMH dnnaxa K rayccoaon. Raaecrno 

Taxze, qro llHE ~d~~aeT aCKMMCTpHe~ H HCCKOnbKO donee ymRpeH B CBO

e~ neB?R qacTn,,T.e. B odna~TH ueuomHx aMllHHTY~ nunynocoa~ B cnny 

pn~a ~K3HqecKHX.COOdpaEeHHtt MOXHO OEH~aTb, qTO 3Ta .acHMMCTpHH 

rrpe~cTaBHHCT COdOR UaHYD ~odaBKY K OCHOBHOuf ITHKY B BH~e COTIY~CT-
. ' ' ' . ~ . . 

aynmero eMY rayccoacKoro nnxa, cuemeunoro BHeBo. EcrecrBeuno rrpe~-.. 
rrono:EHTb, qro yqeT COITYTCTBYilll!CrO. ITHKa rrpH odpadOTKe 13KcrrepHMCH-

. TaJibHUX ~aHH!iX cymecTBCHHO yJiyqmHT pacqeT rrapaMeTpOB OCHOBHOrO ITH- o~ 

xa. B xo~e raxoR odpadoTKK craJIKHBaeucn c pemenKeM nemmeRuo~. rpau

cuen~eHTHOLi ClllCTe:Mbl ypaBHCHHR. PemeHHe ITO~OdHHX CHCTCM MCTO~rum, 

BKJIDqanmt.u.m JIHHCltHllC maru, SaTpy~HCHO OJIOXOtt odycJIOB11CHHO~T~Il rro

C11C~HHX. B HaCTOHmeR pa6o~e rrpe~JiaraeTCH·UO~H~HKa~HH MCTO~a HbDTO• 

na, B .KOTOpott HCIIOnosyeTCH pery11HpHSHPYD~lftt aJirOpHTifi/ mmetlHHX 

aaron. no nporpauue, peannsyn~eR npe~Jio:EeHHHtt anroparu, duna pcme

:aa KOHitpernan sa,~~;aqa,. pesyJiuara: Koropott rrpHBe.neHu B xaqecrne HJI

JIDCTpa~HH. 

I. llyCTb C TIOMOmDD CUHHTHJIJIHUHOHHOrO ~CTCKTOpa H MHOrOKaHaJib-

: Horo aHammaTopa CHHT cnenp o~uHOllHO~ rauua-JIHHRH. By.neu paccuaT

pHBaTb TOJibK~ ~ororrnK· crrexrpa. EcJIH rrpHHHTb sa e~HHH~y·mnpnny xa

nana anannsaropa, to saBHCHMOCTb saperncrpuponannoro qncna nurryJib-
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con· y aT HO!Aepa rtanana q; n OT no.p:J.i!eTpon cnertTpa 

uormo npe:n;cTaBI!Th B Bn:n;e 

Y ( q, :, N t , PJ, v., , Nz , p2 , 6Z , ao, a, , ... , a5 ) = 
AI. Jq, (2-P•)!L . J!Y · (il-P:t..):z. , 

= :~ n- 61 v.z d1 + N.z. n- Gi ~ d~ + F " 
U. v2Ji -c. ~ Y2Jf t:. 1 

q,-1 rr-~ _ : 

(I.I) 

r,D;e N1 H Nz - HHTeHCHBHOCTH ocHOBHOro H conytcTBYJJJllero nH-

KOB; P1 'H p,._ - HX ll03'Hl\'HH; ~/ H uJ; - HX ,ll;HCnepCH'H; 

F =ao +- a,(/t +CL2-~L + , .• +as q/ - nonHHOM HeoOXO,ll;HUOlt cTeneHH, annpo-

KCHMHPYDI11Hlt cpoHOBYD no.n;noJKKy. HoMepa KaHruron Cf = f, 2, ..• , trZ. 

H saperHCTpnponaHHUe B' HHX tUfC]Ia liiMny1ILCOB Yf, yj. '.:. ,Y m sa.n;aHhl. 

JIICKO!.UU.!H SIB1IIIIOTC51 napaMeTpU OCHOBHOrO H conyTCTBYD!l19rO llllKOB, a 

TaKl!C9 K03cp¢HUH9HTU cpOHOBOll TIO)l;1IOlltKllo ilOCK01ILKY,MOlii:HO CtlHTaTL, tlTO 

CTaH.n;apTHhl8 OTK1lOH8HHII tlHC811 Yi oqeHHBaDTCR KaK ~ , onpe:n;e

Jlfl8M CTaTHCTHqecKHe neca -uf.: COOTB8TCTBYIOI11HX ypaBH8HHil llOJIJ'l!8HHOitt 

Cl1CT8Mbl KaH u!l~1/Y;_ (1.2) 

flOnb!TKa tlHCJl8HHOrO pemeHHSI ccpopuynnponaHHOlt sa,n;aqn M8TO)l;OM 

HLIOTOHa npHBO)l;HJla K paCXO)l;HMOCTH npn JlD00M BU00pe Hatla1ILHUX npn-

01!Hllt8HHn HCH3B9CTHUX H3-3a TIHOXOlt o0yC1IOB1ICHHOCTH JlHHeRHUX marOB. 

3TO CBRSaHO C 01!H30CTblD nap napaMeTp"on p_, , P2 M ~:ll;z., 

a. TaK:m:e c pasdpocoM nsMepeHHUX nenHtlMH • YL 

2. PaccMoTpHM odmyD He1IMHeRHyD cncTeMy 

li, {YJ,.Y.t, ... , Yn.}::O iJ :: 1.,2' ... trl ' 
(2~1)' 
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r,Jte X= (Xt,X:., ... , Xn) 6 R\ f (x} = {f., (xJJz(X}, ... fmM)t 

Cxcteuy (2.1) uoxHo·sanzcaTL B nH,Jte 

\f(x) ~o. 

OOosHaqHu_qepes j(x) uatpHny flKoOH B~Etopa 

tenLHO X , a qepes xo - nextop Hatla1ILHOro up 

ABTopu npei11araDT HCEaTL pemeHze_ypanHeHHSI (2.2). no 

·)l;HcpKKaqzH ueTo.n;a HDDtOHa: 

XK'"i =XK- (Jr(XK)J(xK) +o<,EF1Jr(XI<)~(XK) '; ' 

r;u;e K - Houep HTepanzH, a ot. = cons"t A11SI BCE 

PemeHH9M (2.2) Oy.n;eu,cqHTaTL B8E~op' ~P , EC 

CSI H3 (2.3) npH 3Hatl9HHH napaueTpa clp , Y.ltOB119~ 

pHil; 

P: a/ npz sa,n;aHHou'neKTope X0 HTepaqHOHHHlt 

;u;enSieUHR cpopuyn~H (2.3), .CXO)l;'HTCSI. (B' pet 
~ > ' • • 

HOM BpelieHM).; . 

o; . lf=l/f (~PJII=i~f Uf(xoL)// 
. ~E~ ' I. 

r;u;e f!? - MHOX8CTB_0 BCeX o(, 

'i 

' )!;11H l 

He.Ho ycnon!4e~ P:a/. 
( Meoro:n; npe:n;noxeH JI. AJieKcaii;ztpo:suu ~J 

~. llpliBOJUiM pesynDTaTli pemeHHSI KOHltpeTHotf 3a)l;l 

saHHOro B T.I,' ileto;u;oM, lllsJioxeHHI:lM B T.2. B HameM 1 

H n =8 (cpo~ 1pe,D;~01!araeTCH. 1IHHetJifw). ilOCKOHLK~ 
HUe ypaBH8HHH CHCT9Mli 00Jla,n;aDT paSJllltlHUlm CT.aTHCTMl 

cpopliyJIIi (2.3) npHW HanacL B BH)l;e 
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s)= 
IZ (I.I) 
I d;c-t-F J 

I 

~ conyTCTBYJllltero nH

urf - Tl/.X ,JtTI/.CllepcHH;, 

~HMO~ cTeneHH, annpo-

Cf=!,Z, ..• 1 tn 

~~ Y2 , ,,', , y m Sa,JtaHhl. 

TCTByDmero nHKOB, a 

KY ,MOl!tHO C'IJUaTL,~ 'ITO 

ca KaK ~ , onpe~e
ypaBHeHHti llOJiylleHHOt\ 

(1.2) 

. }mo~ sa,JtatlH ueTO.JtOM 

ibldope HatlaJILHHX npH

iHHOCTH JIHH6~HHX waroB. 

' p~ Tll., ~ : tf'.z. , 

.: ' . 

(2;I) 

i 
I' 
J 
I 
I 

' I, 

r,Jte 
, , m , I 

X= (Xt,X3,, ... , Xn) € R11
, I (x} = ( f.t(x)JJ.(X}, ... Im(x)}€R Tli./{~)E C • 

CHcteuy (2.1) MOXHO·sanRcaTb B BTII.Jte 

trx) := o. (2.2) 

0d03HatiHM '1epe3 J (X) MatpHUY futodH Be:uopa t (X) OTHOCH-

teJlbHO X , a qepes X" - BeKTOp Ha'laJil>HOro npHdJIHJ:eHHSI X • 

ABtop~ npe,JtxaraDT Tlf.CKaTb pemeHHe ypaBHeHHSI (2.2) no CJI6.ltYDllte~ uo

. ,JtHCpHKaUHH M6TO,Jta fu.D'tOHa: . 
··•, ' •• •! 

K - HOMep HtepanHH, ,a · ol. = const )tJI.!l B.cex K 

PemeHHeM (2.2) dy,JteM. CtiHTan BeKTop' Xxp , KOTOpHlt noJiyqaet-

CSI Tl/.3 (2.3) nplrl 3HatleHHH napaMetpa . oLp , y.JtOB1I6TBOpS!DllteM KpH'le- . 

pRD: 

P: a/ npR Sa,JtaHHOM 'BeKTOpe . X0 HTepaUHOHHWit npouei:c, onpe~ , 

,Jt6JISI6MHM <flopuyJiolt (2.~), CXO,JtH'lCR.(B peMbHOM MamHH-' .. 

HOM BpelieHH).; 

61 lf =II /C~p> II= ;rz.f/1 f (x~> II 
. """~ . '· 

r,Jte ~ - MHOlteCTBO BC6X . ol 

/2/~ /3/ . , 
,JtJI.!l KOTOporo BhlllOJI-

HeRO YCJIQBHe·P:a/. 
( Meoro;zt npe;ztnoxeH JI. AJieKcaa:ztpoBI:lM ~) ,' 

~. llpHBO,JtHM pesyJib'IaTH p'emeHHSI KOHiq)eTHOM. Sa,Jta'IH THna, YKa-

3aHHDro B ·'l. I 
1

. ueTO,JtOM, HSJioi:eHHhiM B T. 2. B 'Ham eM np_HMepe m =153 , 
\ ~ . ., .. ' . . . ,. 

H rz. =8 (<fJOH ilpe,JtiTOJiaraeTC.!l. JIHHeltHbiM) • llOCKOJILKY 3,JteCL ·:oT,JtCJIL..; 

Hille ypaBH6HHSI CHCTeW OdJia,JtaDT.pa3JIH'IHhlwf CTaTHCTH'leCKHMH B6CaMH, 

<flopMyJI~ (2.3) npHMSH.!lJiaCL B BH,Jte 
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'l 

1.;, 

xl<+l = XK- (I 7(XJC) w:nxic) .f.o(.£T
1J 7 lXIC) wf (X") 

r.u;e. 

. W=cl..iai {U!, 7 w~.. · ... ,"wm) 

Bxo,u;HI:le ,u;aHHI:le sa.u;at~H rrpe,u;cTaBJieHI:l B ta6nRue I; cTaTHCTRt~ecKRe 

Beca BilltiKCJIHJIHCb ITO (I.2). BeKTOp HatlaJibHllX npR6JI~»:eHHtl H8K3B8CTHI:lX 

B TOM IIOpR,D;Ke, B KOTOpOM OHK YKa3aHill B neBOtl qacTH (I.I), 6paJICS! 

paBHI>IM 

(446I04, 98.~, I8.7, 25I04, 6I.o, 16.5, o.o, o.o ). 

llpoue,u;ypa ~ lli8HKH o6.HapyXKJia CXO,D;KMOCTb B ~ = [ 2~I7 , 27
5
) 

nna BCBX c{E [ 0, 2-I8] . Bl:ltiRCJIHT8JibHI>IR rrpouecc 61>1JI paCXO,D;.IllltHMCH, 

rrpHt18M IlpK ·~ =2-I9 CKOpOCTb paCXO,D;KMOCTK rrpHMepHO B 2 pasa MeHb-

me, qeu rrpR ot.. =0. CKopocTb cxo,u;HMOCTK B ~ 61>1~a rrpHMepHO O,D;K-

HaKOBOtl - ITOCJI8 3-4 HTepauRn Y,D;OBJI8TBOp.IIJIKCb ,D;OITYCTKtrne OTKJI~H8HK.Il. 

nna c:Lp no'i!yt~HJIOCb 3HatleHRe 2-15• BeKTOP KBa3RpemeHKH ,D;JI.Il olp 

K ,D;ByX COC8,D;HRX 3HatleHRR o( rrpe,D;CTaBJI8H B Ta0JIKU8 2. 3aBHCKMOCTb 
\ 

lf oT ex:: noKa3aHa Ha. pRe. I. Ha pRe. 2 uaHeceHI>I aa6nD.u;aewn 

CIIBKTp K Bili,D;8JI8HHI>Itl K3 Hero conyTCTBYDntKn ITHK. B MacmTade pHCYHKa 

H8B03MOlKHO VI30dpa3RTb· OTJIKtiKH M8llt,D;Y 3KCII8pHM8HTaJibHI>IMH TOtiKaMK K I 

pactleTHOtl KpHBOtl, TaK .KaK pa3HOCTH MBX,D;Y HHMH H83HatiHT8JibHI:l. Cne,u;y .. 

eT OTM8THTb, tiTO IIOIII>ITKa arrnpOKCHMHpOBaTb CII8KTp CHMM8TpHtiHOtl KpH-. . . . . . 

BOtl, T. e. rrpH N2 =0 ( 6es conyTCTBYD!llero, rrvrKa), rrpHBO~H_T K yBeJIHtle- . · 

HVID If 6onee, qeu B 5 pa3. llpRBe.u;eHHI:ltl npHMep noKa:nmaeT, tiTO 

rrpe,D;JIOlK8HHI:lM B T.2 MBTO,D;OM MOXHO ycnemHO ·pemRTb sa,u;aqy paCII03HaBa

H~H CKpl:lTOrO PHKa, KOTOpH~ "TOHeT" B 60JiblliOM OCHOBHOM IIKKe K He 

f 

. ~ 
/~ 
r 

I 
I 
\1 
I} 

! 
l 

rro~ne~HT B~~eneHHID KnaccHt~ecKHM MeTo~oM HhiDTOHa. 
Pacq eTI:l BeJIHCh no rrporpawe, peaJIK3YDntetl rrpe.u;nar1 

) 

p~TM Ha MaiDHH8 "~HCK-22" • llporpaJO.{a OcpOpMJieHa KaK CTi 

MOXBT pa6oTaTh C pa3JIHtiHI:lMK H8CTaH,D;apTHI:lMH 6JIOKaMK, 3 
. ~ ,_ , ' 

KOHKp8THI:ltl BK,D; cpyHKUHR pemaeuotl 3a,D;atiK K HX rrpOK3BO,D;H 
. ' ~ . 

· o( SIBHH8TCS! BXO,D;HI:lM K ITO,D;6HpaeTCS! B"l:ltiRCJIHT8JibH0-3K 

HO _,D;JIH K8X,D;OrO TKITa paCCMaTpHBa8MI:lX 3a,D;atl. 

ABTOpll Bl:lpaxaDT OJiaro,u;apHOCTb_Xp. KaMdypoBy H C • 
~ 

sa rrpe,D;OCTaBJI8HK8 3KCIT8pHM8HTaJibHI>IX ,D;aHHI>IX ,D;JIS! rrpKMep 

nwrepaTypa: 

I. THXOHOB A.H., noKJia,D;ill AH CCCP, T.I63, NO. 

2. Philips.D.L., J.Assoo.Comput.Machinery, 1962, v.9, 
p~p. 84-97. 

3. MoposoB B.A., Billt~KCJIRTen:SHI:le MeTO,D;ill H rrporpaMMHpOI 

K3,D;. MrY, 1967,' CTp~ 77. 

PYKorrxci> nocTyrrHJia B ~m,u;aTe; 

I6 anp~mi I970 ro, 



~(X~<) ~ 

rue I; cTaTHCTuqecKue 

~ClmtJ:eHHU HeH~BeCTHHX 
iCTH (I.I), Opa~CSI 

• 5, o.o, o.o )~ 
f2 = [ 2-:-17' 2-:"5 1 
ou~ pacxo~SimHMCSI, 

HMepHO B_ 2'pasa M6Hl>-

Clu~a npuMepao o~u

onycTHMble OTK~9H6HHSI. 

3HpemeHHSI ~nSI ~P 

aO~HUe 2. 3aBHCHMOC~b 

Heceau aac:lJm~aeMHU 

B Macmtac:le pHCYHKa 

TaRbHUMM TOqKaMH H 

aesaaqute~LHU. C~e~y

:Tp cuMMeTpHtlHoU KPH-
- • J • 

npHBO~H_T K yne~uqe-

~p noKasunae.T, QTO 

~b. sa,n;aqy pacnosHana

>CHOBHOM mtKe H He 

IJ 
11 

.. 

· rro~ne~~T BU~eneH~ID Knacc~~eCK~M M6TO~OM HDIDTOHa. 
• PacqeTH ne~ucD rro rrporpaMMe, pea~usyD~en npe~naraeMun anro-

P!!TJ.I Ha MamuHe "MHHcK-22". IlporpaMMa o<f>opuneHa KaK cTaH~apTHaSI B 

MOX_eT paOOTaTb C pa3!H'qHHMH HeCTaH~a~THHMH O!OKaMH, s~aiO~HMH . . 
KOHKpeTHHn BH~ <f>YHKUHU pemaeMOU 3aAaqH H HX npOH3BO~HHX. IlapaMeTp . 

· o( S!BJifleTCSI BXO~HllM H ITO,li.ClHpaeTCSI BHqRC!HTe~bH0-3KCITepHMeHTa~b

HO -~~Sl Kax~oro T~na paccMaTpHnaeMuX SaAaq. 

ABtopu nupaxaDT d~aro~apHOCTl>_Xp. KaMc:lypony H c. AnpaMOBY 

sa rrpe~OCTaB~eHHe 3KCnepuMeHTanl>HHX ~aHHHX ~nSI npHMepa. 

llHtepatypa: 

I. THXOHOB A.H., JlOK~~H AH CCCP, T.I63, Jr-3 • 

2. Philips.D.L., J.Assoo.Comput.Machinery, 1962, v •. 9, No 1, 

P•P• 84-97. 
3. Moposon B.A., Buquc~HTe~BHHe MeTo~u u nporpaMMHponaaue, nun.8, 

H3.}t. MI'Y, 1967 ,' CTp. 77. ., 

PyxoniCL ITOCTYITH~a B H3~aTe!LCK~~ OT~e~ 

16 anpe~n 1970 roAa. 
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Tadmu~a I (npo,IIOJIXeime) 

~ cy Yct q, Yt¥ ~ .Yay 
. 

VI¥ .q, Y.:v 34 5076. 74 45749 Il4 76396 

i6785 :r2I .' 54IIO 35 5322 75 49024 115 ·73436 

597II 122 50513 36 5283 76 51629 II6 70645 

73137. 123 . 4?654 37 5592 77 54729 . II7 67028 

75984' 124 44500 38 5607 78 57814 II8 63895 

79061 125 41364 39 5888. 79 60779 II9 60506 

31265 126 38125 
~ 40 5941 80· 63982 120 57737 

1 34397. 127 35728 
37392 128 33243 
39576 ~29 . 30462 
H8I5 130 28120 Tad;mna 2 
}4147 131 25495 
l6075 132 23.380 oL 2-16 2-15 2-14 = r:X.p 

)7470 133 2!6.38 
}8371 134 19369 Ni 4.517106 4.544106 4',543106 
)0334 135 17715 ., 
J1793 136 16042. .p{ 99.30 99.28 99.29 
)2346 13'7 14712 
)2745. 138 13245 Oi 18.60 18~.63 18.62 

)2581 !39 II823 
I 

' 

)3350 140 10340 Nz 4.207105 3.929105 3.933105 

)3393 I4I 9740 I Pz 
JI638 142 8595 

77.63 76.26 76.~3. 

)2417 143 7560. a;, 26.00 25.68 25.59 
)0675 144 .6845 
l9067 145 62{5.3 ao 4.378103 4.:376103 4.381103 

l6898 . 146 5.395 
l4783 . 147 4880 lLt -17.82 ..:r7.77 -17.76 
}3318 148 4496' 
non 149 3958 
3879 !50 3588 f"' ·I. 715 1.650 1.686 

36063 I5I 3214. 
32618 .152 2826 . 
30221 !53 '2572 
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