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Annomayusn. B craThe mpeacTaBlieHa METOIMKA pacyeTa BEPOSTHOCTU OUTOBOM OIIMOKHU
CUTHAJIOB C ABOMYHOM OTHOCHUTENIbHOU (Pa3zoBoil Manumyssinued (ODOM-2) B nmpucyTcTBUE
JUHEUHO-4aCTOTHO MaHuMyiupoBaHHoM (JIYM) nmomexu npu 06pabOTKEe CUTHAJIOB Ha ABYX
takTax. [lojlydeHHBIE B CTaThe pe3yJbTaThl MOKAa3bIBAKOT, yTo BiausgHue JIUM nomexu
OmNpenesieTcs HE TOJBKO €€ YPOBHEM, HO UM 3HAUYEHUEM JEBHAIlMM 4YacTOThl. B
pa3paboTaHHON METOAMKE MTOKa3aHo, uTo Hammure JIYM nmomMexu MpuBOIUT K 3aBUCHUMOCTH
CpeaHel BEpPOSATHOCTH OMTOBOM ONMIMOKH OT 3HAYCHHUS HAYAJIBHBIX (a3 KaK CHTHAJIA, TaK H
MOMEXHU Ja)Xe B YCJIOBHUSAX HEKOTEPEHTHOTO IMpHeMa, YTO OMNpeNessseT HEOOXOAMMOCTh

CTATUCTUYECKOTO YCPEAHEHUSI BEPOSITHOCTHU 10 Ha4YalibHbIM (azam [1].
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Abstract. To ensure the stability of information transmission using a radio channel, the
influence of noise and interference is of great importance. In systems with relative
(differential) phase manipulation (OFM), the so-called «reverse operation» mode is

excluded. These signals are not much inferior in noise immunity to phase-manipulated



signals. In addition, incoherent reception (demodulation) is possible, which greatly
simplifies the receiving device. The use of such signals and incoherent reception is
preferable in cases where the phase of the carrier oscillation changes dynamically and / or
randomly and tracking it is difficult, especially in the presence of structural interference of
various types. To calculate the probabilities of bit errors, we determine the models of the
radio signal and interference. We derive formulas for calculating the average probabilities
of bit errors of incoherent reception of a radio signal from OFM-2 in the presence of linearly
frequency-manipulated interference. The conclusion of the final formula for calculating the
average probability of a bit error with a priori equal probability of information symbols is a
half-sum of the probabilities of receiving the first (S1) and second (S2) bits. The graph of
the dependence of the probability of a bit error on the signal-to-noise ratio at fixed values of
frequency deviation and interference levels shows at what level the signal is provided with
the required values of the probability of a bit error.

The graph of the dependence of the probability of a bit error on the magnitude of the
frequency deviation is symmetrical with respect to its zero value. The curve in each direction
has a wave-like appearance with decreasing minimum and maximum extreme values.
Analyzing the obtained graphs, it can be noted that for certain, well-defined values of
frequency deviation, the influence of interference with the LFM is minimal, and the less this
influence is, the lower the level of interference. On the other hand, for some values of
frequency deviation, the interference effect in the bit error probability metric is 3-4 orders
of magnitude higher than the minimum values. The presence of interference leads to a

dependence of the probability of a bit error on the value of the initial phases of both the



signal and the interference, even in conditions of incoherent reception. To obtain a phase-
averaged value of the bit error probability, statistical averaging over the initial phases is
necessary. The developed technique makes it possible to qualitatively or conditionally
quantify the effects of linearly frequency-manipulated interference on the reliability of
transmitted information in the radio channel when the interference frequency is shifted.
Keywords: differential (relative) phase manipulation, incoherent reception, two-clock
processing, linear-frequency modulated interference, noise immunity
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BBenenue

OOGecrieueHne MOMEX0yCTOMUYMBOTO ITPUEMa CUTHAJIOB B COBPEMEHHBIX YCTPONCTBAX,
WCTIONB3YIOMMX (ha30BBIM JIEMOIYISATOpP, CTPYKTYpHAsE CXe€Ma KOTOpPOTO NpejAcTaBicHa B
paboTe [2], aBiseTcs aKTyadbHOM 3a7aueil, TaKk KaK UCIIOJIb30BaHUsl CUTHAJIOB C JBOMYHOM
O®M-2 B npucyrctBue JIUM momMexu He Bcerga IMO3BOJUT OOECIEUUTHh 3aJaHHYIO
BEPOSITHOCTh OWTOBOW OIIMOKK B KaHalle CBsi3W. [loaTomy pa3paboTaHHas METOIUKA,
MOIXO0/ KOTOPOM 3auMcTBOBaH 3 MoHorpaduit Oxynesa 10.b. u ®unka JI.M., momoxer
ONpPEIENIUTh 3HAYEHNE TOMEXOYCTOMYMBOCTH NP HEKOTEPEHTHOM MPUEME CUTHAJIOB, IS

pa3HBIX YpPOBHEW IMOMEXM, CUTHAJIa M 3HAUYCHWH JeBHAIlMU YacTOThl. llenb paboTshI:



pa3paboTaTh METOAMKY pacuera HOMEXOYCTOMYMBOCTH HEKOI'€PEHTHOIO ITPUEMA CUTHAJIOB
¢ neonuHoit OPM B npucyrctue JIYM nomexu.
MaremaTn4yeckasi HOCTAHOBKA 3a1a4H

1. MOI[GJII/I CUT'HAJIOB HA IBYXTAKTHOM MHTCPBAJIC UMCIOT B!

s,(t)=asin(wt+¢,) ~T<t<T,
(1)= asin(wt+@,) -T<t<0,
2= —asin(wt +¢,) 0<t<T,

rae o, ¢,, T —amMIumTyaa, Gpa3za u JIuTeIbHOCTh CUMBOJIA, COOTBETCTBEHHO.

2. Mogenp momexu mnpeacTaBisieT cobort (ynkmuio JIUM curnama co ciBurom

YaCTOTbI OTHOCHUTCIIBHO HCCYIICI'O KOJICOaHMs I/IH(i)OpMaHI/IOHHOFO CHUI'HaJla:

Awt?

II(t)=bsin (a)+Aa))t—2

n |2

rae b, ¢,, Ao — aMIUIUTY/a, ¢ha3a u AeBUALMS YACTOTHI IOMEXHU, COOTBETCTBEHHO.

3. Mojenb curxana, BKIIOYAIOMIEro B ceOs MOJEe3HbIA CUTHA, TOMEXY M IIIyM, Ha
BXOJI€ IEMOAYJIATOpPA UMEET BUJ:
z, (1) =s,(t)+10(¢)+n(z), i =12,
rJe B KauecTBe MOJENM IIymMa MnpuHAT Oenblii rayccockuid mym (BI'HI) n(r) ¢

aBTOKOPPEISALMOHHON QPYyHKIMEN BUA:

rae § — aenbra-Gpyukiusa Jupaka.
Tpebyercst BbiBeCcTH (QOPMYJIBI IS pacueTa BEPOATHOCTEH OUTOBBIX OIIMOOK

HEKOrepeHTHOro npuema curiana ¢ O®M-2 B npucyrcteue JIYM nomexu [3, 4].



Pacuer cpeaHeil BeposAITHOCTEl OMTOBBIX OIIHMOOK HEKOT€PEHTHOI0 NMPUeMa CUTHAJIOB

¢ O®M-2 B npucyrcreue JI'YM nomexu

B cooTBeTcTBHE C TPaBUIIOM 001IEH TEOPUU ONTUMAIBEHOTO HEKOT'€PEHTHOIO pHUeMa
curnagza c¢ bBI'Ll, ¢dopmyna ans BBIYUCIEHUS YPOBHS CHUTHAJIOB Ha  BBIXOJE

IeMoaysaTopa OyIeT UMETh BH/I;

T 2

| frsimona | o] [ osona |

-T

Y . > o , 2 (1)
V)= Iz (2)sin cordt — Iz (z)sin a)tdt} + [ z(t)cos crdt — Iz (z)cos a)tdt} )
L -7 0 -7 0
rae V; u V, — curHalibl, Ha BBIXOZIE IEMOAYJISITOpA.
[IpaBuiio pemieHust 0 TPUHATOM CUMBOJIE MOKHO 3amucarh B BUje [2, 3]:
VEsSVi=V2V;. (2)

®opmyisl (1) u (2) npeacTaBistoT co00M Moienb qeMoayisitopa [3].
Jlns pacueta BEpOATHOCTH OMTOBOM OmMOKM Py, = P(S‘; / 51) IIPU yCJIIOBUH, YTO

nepeaaéTcs CUruan S;, a MpUHUMAaeTCs CUTHAN S, BBeZeM 0003HaueHus [S]:

T

3)

0 T
X, = [z(t)sinetdt, X, =[z(t)sincrdr,
0
=J=(1)

f Iz cos wtdt .
T 0

0 T
Y = J-z(t)cosa)tdt , Y

Torna 3Ha4YeHHS] CUTHAIOB (Ha BBIXOJIE IEMOAYJISATOPA) MOTYT OBITh BEIYUCIICHBI 110
bopmyre:

I/IZ :(Xn—l +Xn)2 +(Yn—1 +Yn)2 b

vi=(X,,-X,) +(,

I/ICHOHBSYCM 0603Ha‘{€HI/I$I, BBIITMIIIEM 3HAYCHUA Cﬂy‘{aﬁHLIX BCJIIMYHH:
6



X, =X, +X,.Y, =Y, +7,,
X— :Xn—l_Xn’ K :Yn—l_)In'

[Ipeobpazyem unterpansl 1 JIYM nmomexu Ha (n-1)-oM U n-oM TakTe:

2

[ . ¢ 2Awt .
II'[(t)sma)tdt: jbsm (0+Aw)t- O sin atdt =
-T -T

0 2 2
2A 2A
=9J{cos[Aa)t— i +¢nj—cos(2a}t+Aa)t+ il +(pnﬂdtz
27 T T

b ( 2A0t j b { [ 2t2j
~— | cos| Awt — +@, |dt=—| cos| Aw| t —— |+ ¢, |dt.
3l r ) T

T

T 2t2
JH(t)sin otdt = —jcos[Aa{t—7J+(pn}dt.
0

NS

0

0 0

jH(t)cos(cot)dt = bj sin {(aﬁ Aw)i - 2A;ot

2

-T -T

+¢, } cosotdt =
b { 2001 }

~— | sin| Awt - + @, |dt.
1) T

t bt . 2A0t
J.H(t)cos(a)t)dt = Ejsm(Aa)t e 5017}‘”-

0 0

JI1s1 cokpalleHus JanbHEHIINX pacueToB BBEAEM 3aMEHY 0003HAaYEHU:

2A0t°

a(t)= Aot - +o

n e

Torma MoXHO 3ammcarh:

0 0
IH(t)sin(wt)dt = b I cosa(t)dt;
-T 2 -T

T T

IH(t)sin(wt)dt = gjcosa (¢)dr;

0 0



0

IH cos(awt)dt = SI51na t)dt;

-T

T T

IH(t)cos(wt)dt = gjsin a(1)dt.

0 0

3nas unrerpaisl 15 JIYM nomexu Ha (n-1)-0M U n-OM TakTe, BHIYUCIUM 3HAUCHUE

ciy4danHsIX BennuuH X+, X , Vi, Y ¢

0
X, =X, ,+X,=aTcosg, +§ I cos o

bT
+—J.cosa dt+[§”1 1, ;
-T 20

0
Y =Y +Y =aTsing, +§ I sina

-T

bT
+E_(|).sma a’t+]§n1 ]5'

0

b bt
X =X, -X :—Icosa dt——Icosa )dt+] —1,,;
2 29 ’
b | bt
Y =Y -Y :—jsma dt——jsma dt+l Ién.
2 29 ’
rne 1., 1., ,I.,u I

En [ B CﬂyqaﬁHBIe COCTaBJIAIOIHUE, PACCUUTBIBACMBIC 110 (bOpMyJIaM:
0 T

I, = In(t)sin odt, I, = In (¢)sin wrdt,
-T 0
0

T
I, = In(t)cosa)tdt, I, :In(t)coswtdt.
0

-T
N3 dopmyn (1) cineayer, uTo ciaydaiiHble BeMMuuHbl X,, X , ¥V, U Y SBISAIOTCS

rayCCOBCKMMHU U MTONApPHO B3aMMHO HE3aBUCUMBIMH [6, 7].

Haiinem MaTeMaTU4eCKHUe OXXHJaHUS JTaHHBIX CIIy4alHbIX BEJIMYUH



T
m(X+):aTcosgoc+§Jcosa(t)dt ;
°r
T

m(Y+):aTsin¢)c+§ j sina (1)dt ;

m(X_):éjcosa(t);t—éjcosa(t)dt; @
2—T 20

m(Y_)=é]).sina(t)dt—é]tsina(t)dt.
2 2

-T 0

O003HaYMM M BBEIYHUCIIUM CYMMY KBaJApaTOB MATCMATHYCCKUX OH(H,HaHHﬁ, B3ATBIX U3

bopmyuiet (4) i B :

2 T 2
B? =(aT) (sin’ g, +c0s2¢c)+{§ I cosa(t)dt} J{% J- sina(t)dt} +2aTcosp,

-T -T

T T

xgj;cosa(t)dt+2aTsingoc xgj;sina(t)dt =

(a1 +%UJ cosa(t)dtT {j sina(t)dtn+

-T -T

T T
+abT{cosqoc _[ cosa (1) dt + sing, I sina(t)dt}

-T -T
[Tocne moacTtaHOBKM BBIpaXeHUN u3 GopMyibl (4) U mpeoOpa3oBaHUM MOIydaeM

3HAYEHHE B/ :

T

B! = (aT)’ +abricos(a(t)_¢c)dt+§[ | cosa(t)dtT +%[j sina(t)dtT.

-T -T
s omnpeneneHuss QUCIEPCUM TayCCOBCKUX CIIyYaWHBIX BenuyuH X,V , X .Y,

BBEIEM O0O3HAUYECHHU:




BZ
PaccMoTprM HOPMHUPOBKY OTHOILLICHUS El . g 3TOrO npuBeiemM npeaBapuTEIbHbIC

npeoOpa3oBaHus CAEAYIOMIMX BBIPAKEHUH [ 8]:

a’T? _ a’T? _22a2T
D N,T/2 2N,

abT _ abT 4 /azT /bZT_4hchn.
D NT/2 TV 2V 2 T’

L A W A
4D 4N,T/2 2T’N, T*2N, T*°

=4h’ ;

()

. B?
C yquOM HpCO6p&30BaHHLIX BLIpEl}KeHI/II/I, OTHOLICHUC 31 MOXHO 3alIlucCarthb.

2 T 2 2 2
% =4h’ +% Icos(a(t)—goc)dt+ ;”2 {UTTcosa(t)dt} +UTTsina (t)dt} }

-T
Jlaﬂee IMOJIYYHUM BBIPAKCHUC OJISI MATCMATUYCCKHUX O)KI/II[aHI/Iﬁ cnyqaﬁHHx BCINYUH

m’(X_) u m’(Y_)[9]:

T

m (X)= %{ﬁcow(z)m}z +ﬁcosa(r)dt}2 ~2 [eos (1)

-T 0 =T 0

cosa(t)dt}.

m*(Y.) —%{ﬁ sina(t)dt}z +H‘sina(1)dt}2 —2_}T sina(t)dtIsina(t)dt}

BBenem o0o3Hauenue ais:
By =m’(X_)+m’(Y).

[ToncraBuB 3HaueHus u3 Gopmyss (4), TOIYIUM:

211 0 2

B =m*(X_)+m*(Y.)=— Icosa(r)dt—jcosa(t)dt +z Tsina(r)dt—].sina(t)dt
4 0 4 0

-T -T

10



B nlo T 2 nl e T ?
—2 =1 |cosa(t)dt— |cosa(t)dt | +—= sina (t)dt—|sina(t)dt | .

2 2
D T 0 T -T 0

-T

Bsenem obo3nauenus g V, u V,:

V= \/( X +X, )2 +(Y,_, +7, )2 —  CIy4yaWHas  BEJIMYMHA  pacOpenesieHa 0

3akoHy W, (V,) — Paiica.

2 o
) - CllydanHasa BCJINYHHA pacipcaciicHa I10

I/Z = \/(Xn _Xn—l )2 +()]n - K‘l*l

3aKkony W, (V,) — Paiica.

[Tonyuaem BblpaxkeHue 1uisi OTHOCTUA BepositHocTu (I1B) Paiica mmsa ciaydailHbIX

BenmmuuH ¥, u V, [10, 11]:

V. V2 + B} BV
07) = heso -0 1 (200

14 V?+B? BV,
W,(V,)=—2exp| ———2% |[,| == |.
() D p[ 2D JO(DJ

BepositTHOCTh OUTOBO# O1IMOKK P, OTIpeAesieTCs] BRIPAKECHUEM:

Pyt = P(53/5,) = j W) av, [ wy(vy) dv, =
0 v,

A VZ + B BV,
= —= —— )] dV, %
fo D eXp( 2D °< D ) :

“V, V7 + B3 B,V,
x| = -, [—==) dV,.
LD””( 2D °<D) 2

Jlist yripotieHus JajdbHEHIIX mpeoOpa3oBaHuid, BBEIEM 3aMEHY MEPEMEHHBIX




Torma mosyunM MoJIHBIM BUA U1 pacyera P, .

r 1 B? B < 1 B? B
P =|xexp| ——| X +— ||I,| —==x |dx|vexp| —=| y*+= | |I,| = |dy,
= froo| 53 o (G )iomo| 5o 5 o oo

rac COOTBCTCTBYIOIIME 3HAYCHUSA UMCIOT BHU:

2 T 2 2 2
% =4h’ +% J‘cos(a(t)—(oc)dt+ ;"2 {UTTcosa(t)dt} +UTTsina (t)dt} },

-T

B B 4hh, ¢ B[ er 2 Ter . 2
31 = \/15 = \/4hf +TJTcos(a(t)—goc)dt+ = {U_Tcosa(t)dt] +U_Tsma (t)dt] } ,

2 2
BZ h2 0 T h2 0 T
5 :_"[Icosa(t)dt—.[cosa(t)dt} + T”2 {j sina(t)dt—.([sina(t)dt} ,

D T? o r
B> B ¢ T o t ’
=2 -2 - | t)dt— t)dt : i t)dt— | si t)de | .
=1 = L[Tcosa( ) _([cosa( ) } +T2 L‘;sma( ) }[sma( ) }

st pacyeTa BEpOSTHOCTH OMTOBOM OmMUOKU P, = P(51 / Sz) MpU YCIIOBHUH, UTO
nepeaaéTcsi CUTHaMI S,, a IPUHUMAETCS CUTHAN S; HE0OXOAMMO BBITIOTHUTH TE€ K€ PACUeThI,
KaKk W JUIsl ONpPEACNICHUS BEPOSITHOCTU OUTOBOM OMIMOKH P, q = P(52 /Sl). Hcnonb3ys

MOJIE/Ib CUTHAj1a BTOPOW NO3UIIMK S, (1) M MOJENb IoMexH [1(t), TpOU3BEEM PacyeThl JJIs

CIy4aHbIX nepemMeHHbIxX (X, ,, X, )u (Y, Y,), roe cymma ciydaidHbIX BeIMUYMH X, U Y,
Oynet paBHa HyJt0 [12, 13].

Torna nosHeli BUA GopMyiibl A pacuera P, OyJAeT UMETh BU:

< 1 B? B < 1 B? B
P, =|xexp| ——| x> +— ||/ L x |dx|yexp| —=| v’ +—=% | |1 =y |dy,
= frow| 5[5 |ol G| 3 (7 5 ol oo

y

12



-T -T -T -T

WIS %122;_1 Ucosa(t)dt} +Hsin a(t)dt} , %: ;i Ucosa(t)dt} +ﬁsin a(t)dt}

Cpennsisi BEpOATHOCTh OWUTOBOM OIIMOKM TMpPU aNpUOPHON PaBHOBEPOSTHOCTH
UH(OPMAIIMOHHBIX CUMBOJIOB €CTh MOIyCyMMa BEpOSITHOCTEH OIIMOKH MpueMa IepBoro u

BTOpOro 6uta, a umMeHHo [14, 15]:

P+

owl ow?

cp 2

HpI/IMepr HCIMOJB30BaAaHUSI METOAUKH pacueTa HOMCXO}’CTOﬁ‘HdBOCTH

HeKorepeHTHOro npuema ¢ O®M-2 npu Hagmunu JIYM nomexn

IIpumep 1. ITocTporM 3aBUCUMOCTbh BEPOSITHOCTA OUTOBOM OIIMOKH OT OTHOIIEHUS
CUTHAJI/ILIYM JIJIS CIAEAYIOIIUX YCIOBUI:

— 3HAYEeHUs JI€BUALIUM YacTOThI U ypoBHel nomex (Puc. 1) ¢pukcupoBansl;

— 1ipu OTCYTCTBUU TToMmeX (hy; = 0 a1b) 1 ypoBHsX nomex: A, = 6 n1b u A, = 10 ab;

— TIpY 3HAYCHUH JIeBUAITUU 9acTOThI: d = 50 ['mI.

13
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Puc.1. 3aBucumocTb cpeHeil BEpOATHOCTH OMTOBOW OIIMOKH OT OTHOLIEHUS

chTHaJ/ Iym 1pu q)HKCI/IPOBaHHBIX SHAYCHUAX ACBHUAIIMU YaCTOThI U YPOBHA ITIOMCXHU

3aBUCUMOCTH BEPOSTHOCTH OWTOBOM OIIMOKKM OT OTHOIICHHUS CHUTHAJ/IIYM IMpHU
(DMKCUPOBAHHBIX 3HAYCHUSIX JICBUAIIMU YACTOTHl M YPOBHSAX IMOMEX HMMEIOT MOPOTOBBIN
xapaktep. [Ipu OonblieM 3HaYEHUHM YPOBHS IMOMEXU 3HAUYE€HUE BEPOSTHOCTU OMTOBOM
OIIMOKY YBEJIWYMBACTCS M TpaduK CABUTACTCA BIPABO B CTOPOHY YBEIWYCHHS YPOBHS
cur"ana [16, 17].

IIpumep 2. [TocTpouM 3aBUCUMOCTbH BEPOATHOCTH OMTOBOW OMIMOKU OT BEJIMYMHBI
JCBUAIIMH YaCTOTHI MIOMEXHU NP (PUKCUPOBAHHBIX YPOBHIX MoMexu U curHana (Puc. 2):

— U1 3HAYeHHUH ypoBHS curHana h. =7 nb u h. = 6 nb;

— U1 3HAYeHUH ypOBHS TomexX Ay, = 8 nb u hy, =5 1b.

14
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Puc.2. 3aBucumMocTH cpeiHeil BEpOSTHOCTH OUTOBOM OIMMOKY TpUeMa OT BETUYUHBI

ACBHAIIMHU YaCTOThI IOMCXH IIpU (1)I/IKCI/IpOBaHHBIX YPOBHAX IIOMEXH U CUT'HAJIa

['paduk 3aBUCUMOCTH BEpPOSTHOCTH OWTOBON OIMMOKK OT BEIMYMHBI JICBUAIIAN
JacTOThl CHUMMETPHYCH OTHOCHUTEIIBHO €ro HyJieBoro 3HaueHus. KpuBas B Kaxaom
HaIlpaBJICHUU WMEET BOJHOOOpPA3HBIM BHUJ C YMCHBIIAIOIIUMUCI MHUHUMAIBHO- H
MaKCUMaJIbHO-IKCTPEMAJTbHBIMI  3HAYCHUSMH. AHAIM3UPYS TOJy4YEHHBIE TpaduKh
(Puc. 2), MOXXHO OTMETHTh, YTO TMPU HEKOTOPBIX, BIIOJHE OMPEACICHHBIX 3HAYCHHIX
JI€BUAIMHA YaCTOTEI, BIMsIHUE IToMexu ¢ JIUM MUHMMAIBLHO, U TEM MEHBIIE dTO BIUSHUE,
4eM MEHbIIIe YpoBeHb Tomexu. C Apyroil CTOPOHBI, TPU HEKOTOPHIX 3HAYEHUSAX JCBUAIIUN
YaCTOTHI BIUSHHE ITOMEXH B METPUKE BEPOSTHOCTH OMTOBOM OIIMOKHM — Ha 3-4 mopsiaka

BBIIIIE MUHUMAJIbHBIX 3HaueHwuit [18, 19].
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3akioueHue

[IpuBeneHHass METOAMKA pacuera MOMEXOYCTOMYMBOCTH HEKOTE€PEHTHOro MpHEMa
curHaioB O®M-2 npu JIUM nomexe, nokasana, 4ro:

— BIIUSIHUE NTOMEXH OIPEAEIIAECTCS HE TOJBKO €€ YPOBHEM Ha BXOJE AEMOAYJATOpA
OTHOCUTEJIBHO YPOBHS CHUTHAJIA, HO M 3HAYCHUEM JCBUALMM YacCTOTHIL. Y BEIMYEHHE
3HA4YEHUS JE€BUAIIMU YaCTOThI PUBOJUT K YMEHBIICHUIO BIUSHUS TTIOMEXH;

— JUI1 MaKCHUMaJIbHOTO TOJaBjieHMsl curHana mnomexod c¢ JIUM He tpebyercs
0OJIBIIOrO 3HAYEHUS I€BUAIIMU YAaCTOTHI. Jlnana3oH Takux 3HaYEHUH JIETKO ONPEEIUTh U3
pUCYHKA 2;

— MPOBEJEHHBIN aHanu3 pabOThl MOKA3aJl, YTO COOTHOLIEHUE MEXYy MAKCUMyMaMu
¥ MUHUMYyMaMM 3HA4€HUN cpeiHel BeposiTHOCTU OMTOBOM ommbOku (Puc. 2) 3aBucut ot
JUIATENBHOCTH MH(POPMAIIMOHHOTO CHUMBOJIa WJIM CKOpPOCTH Iepenayd HHQPOpMaluu, B
nanHoMm ciydae [20];

— HaJM4YMe MOMEXH MPUBOIUT K 3aBUCUMOCTH BEPOSTHOCTH OMTOBOW OMIMOKH OT
3HAYEHUS HAaYaJIbHbIX (a3 KaKk CUTHAJA, TaK U MOMEXHU JAKE B YCIOBHUSAX HEKOME€PEHTHOIO
npuema. i1 monydeHus: yCpeaHEHHOro mno ¢a3zaM 3HA4YeHHs] BEPOATHOCTU OMTOBOMU

OIHUOKHA HEOOXOUMO CTATUCTUUECKOE YCPETHEHNE TI0 Ha4YadbHBIM (hazam.
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