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A”HoTanus. Cur”Hansl ¢ KBagpaTypHOW aMIUIMTYJHOM MAaHUIYJIALMEH JABHO W
YCHEIIHO TPUMEHSIOTCS B LHU(POBBIX cUCTEMaX IepeAadyd MHpopmanuu. XapakTe-
PUCTHKH HOMGXOYCTOI?I‘IHBOCTH HUX IIpUCMa Ha (bOHe OeJoro TrayCCOBCKOI'O IIIyMa XO-
pouIo U3y4CHEI. B cratbe METOdaMHU CTaTUCTHYCCKOMN PaaANOTCXHHUKH IIPOAHAIU3UPO-
BaHa HOMCXOYCTOﬁqHBOCTB IIpucMa CUTHAJIOB C KBa,upaTypHoﬁ aMHJIHTy,Z[HOﬁ MaHUu-
MyJSINMEW B IPUCYTCTBUU IIYMOBOM M TapMOHMYECKON nomexu. [lomydyensl 3aBucu-
MOCTH BEPOSTHOCTU OUTOBOM OIMIMOKU OT OTHOIIEHUSI CUTHAJ/IITYM, OT HUHTEHCUBHO-
CTHU IIOMEXH U OT €€ paCCTpOﬁKH OTHOCUTCJIBbHO HeHTpaHBHOfI qaCTOThI CIICKTpa I10-
JIC3HOI'O CHUT'HAJIA.

IToka3aHo, 4TO NpPHUEM CHUTHAJIIOB C KBAAPAaTypHOM aMIUIUTYJIHOW MaHUIYJIALMEH
CUJIBHO yXyAIIaCTCA IIPpU HAIIWMYIHUHN FapMOHquCKOfI IIOMCXHU U C YBCIIMYCHHUCM IIO3HU-
IMUOHHOCTHU CUTHAJIOB 3TO BJIMAHNC YCHUIIMBACTCA. Haubonee omacHoii ABisgeTCA npu-
HCJIbHAasd IrapMOHHUYCCKAA IMMOMCEXa, 4aCcTOoTa KOTOpOfI COBITaJAacT C I.ICHTpEU'IBHOfI qa-
CTOTOM CIICKTpa IIOJE3HOIro CUrHala.

KuarwueBble c10Ba: BepOATHOCTh OMTOBOM OIMMOKH, TapMOHHYECKAs ITOMeXa, KBaJI-
paTypHas aMIUIMTyaAHasA MaHUITYJIANA, HOMCXOYCTOﬁQHBOCTB.

Abstract. Quadrature amplitude modulation (M-QAM) signals, due to their spectral
and energy characteristics, have long and successfully been used in the high-capacity
digital data transmission systems, e.g., in the present-day satellite communication
lines. Their use is also envisaged in various communications standards, namely,



XYPHAIT PAONOINIEKTPOHUKW, ISSN 1684-1719, N11, 2018

DVB-S and DVB-S2/S2X standards. Noise immunity of received M-QAM signals
against the backdrop of white Gaussian noise are well characterized. In real data
transmission radio systems the receiver input along with the noise may have other
kinds of interference, both, casual and intended. Harmonic interference is one of the
most commonly known, e.g. an interfering narrow-band signal from an adjacent radio
station. Harmful effect of such interference on the quality of received data was
proved by some studies.

The article gives an example where the receiver input is characterized as having an
additive mix of M-QAM wanted signal, white Gaussian noise and harmonic interfer-
ence which is intensive and mistuned relative to the wanted signal central frequency
and random phase. Noise immunity of received signals was analyzed using statistical
radio-engineering methods. For this purpose, statistical characteristics of the process-
es distributions at the outputs of correlation receiver’s integrators, conditional noise
in terms of initial random phase, were calculated. The distributions of all mentioned
random processes accounting for a white Gaussian noise present at the demodulator’s
input were taken as normal. Then, by averaging over the interference’s random initial
phase the dependencies of a bit error probability from the signal-to-noise ratio, inter-
ference intensity and its mistuning relative to the wanted signal’s central frequency
were obtained.

It was demonstrated that a signal receiver with a quadrature amplitude modulation of
small sizeM<16 is quite stable to the action of harmonic interference, and the higher
is the signal size the lower is the noise immunity of received signals against harmonic
interference, even with the low levels of noise.

The harmful influence of interference is most noticeable, when enters the main beam
of the signal spectrum. The most dangerous is a targeted harmonic interference the
frequency of which coincides with the central frequency from the wanted signal’s
spectrum. Noise compensation or rejection algorithms shall be used to improve the
noise immunity of received M-QAM signals against the backdrop of harmonic inter-
ference.

Keywords: bit error probability, harmonic interference, quadrature amplitude shift
keying, interference immunity.
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BBenenue

CurHasibl ¢ MHOTOITO3UITMOHHBIMU BUIAMU MaHUMYJSIUU, Takue kak M-KAM,
Oyarogapsi CBOMM SHEPreTHYECKHMM M CIIEKTPAJIbHBIM XapaKTepUCTHKAM JaBHO H
YCHENTHO MPUMEHSIOTCS B Pa3IMUHBIX ITU(PPOBBIX CHCTEMax Tepenadyu HHPOpMaIiu
C BBICOKOH MPOITYCKHOM CHOCOOHOCTBHIO, HAIPUMEP, B COBPEMEHHBIX CIIYTHHKOBBIX
JUHUSAX CBA3U. VX MCTHOJIb30BaHUE 3aJI0KEHO MU B KOMMYHHUKAIIMOHHBIX CTaHJapTax
DVB-S u DVB-S2/S2X.

XapaKTEepUCTUKH IMOMEXOYCTOMYMBOCTH MpHEMa TaKUX CUTHAJIOB Ha (hoHe Oe-
JIOTO TayCCOBCKOTO ITyMa JIOCTATOYHO XOpomo m3ydeHbl. Tak, B [1] mokaszaHo, 9To
MUHUMAJIBHO JOCTH)XKMMas BEPOSITHOCTh OIMIMOKU MpUEMa KaHAJIbLHOTO CUMBOJA IIPHU
ONITUMAJILHOM KOTEPEHTHOM 00paboTKe JJIsI MIPSMOYTOJBHBIX CUTHAJIBHBIX CO3BE3/IMM

OIIPCACIISICTCA BBIPAKCHUCM:
Pucam = 4Q( ik% , Q(x) = LTetzmdt, k = |ng M - yerno.
M-1"" N2y,

31ech U Janee BEIMUUHOM 7, = E, /N, OyaeM 0003HauaTh CpesiHEE OTHOILECHUE

bep
CUTHAJI/IIIyM, TIEPECYUTAHHOE HA OANH OUT nH(pOpMaIuu.

B peanpHbIX pagmocucTeMax mepeaadud WH(OpMaMM Ha BXOJAE NPUEMHHUKA
HapsAy C LIYMOBOM IMOMEXOW MOTYT IPUCYTCTBOBATh U IPYIUe BUJBI IOMEX, KaK He-
MPEIHAMEPEHHBIX, TaK U MpeaHaMepPEHHbIX. OHON M3 YaCTO BCTPEUAIOLIUXCS SIBIIS-
€TCsl TapMOHMYECKAsl TOMEXa, HAIPUMEP, MEIIAOIINI Y3KOMOJIOCHBIM CUTHAI COCE-
Hel paanoctanivu. OnacHoe BIUSHUAE TaKOW MOMEXHM Ha KayecTBO mpuema MHGOop-
MAaIiu MOATBEPXKACHO PAAOM HccienoBanuid [2-6]. Lleab maHHOW CTaThbu — aHAIN3
IIOMEXOYCTOMYMBOCTHA MPUEMA CUTHAJIOB C KBAaAPAaTypPHOM aMIUIMTYJAHOW MaHUITYJIs-

LIHMEN B PUCYTCTBUU TAPMOHUYECKON TOMEXH.

1. MeToauka aHaju3a noMexoyCcToOMYMBOCTH npuema curuajios M-KAM
Curnan M-KAM Ha TakTOBOM MHTEpBAJIC, PABHOM JJIUTEIBHOCTH KaHAJIBHOTO
cumBoia T,, Hecymero uapopmarmio 06 K =100, M undopmanmonnsix 6urax, Mo-
YKET PUHUMATB OAHO U3 M BO3MOKHBIX 3HAYCHUMU:
5;(t) =A,(l,cosot —Q;sinayt), te(0,T,],i=0,1..M -1, (1)

3
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rae A, = J2 E., /T, — cpennsas ammmryna curiana; E. =KE, — SHeprus KaHaIbHOTO

CHUMBOJI4, CPCAHSA II0 BCEM I/IH(l)OpMaHI/IOHHI)IM KOM6I/IHaHI/I$IM, E. — CpCOHsA SHCPIUA,

bep
npuxosmasica Ha onuH Out uHdopmanuy, I 1 Q; — KOXPPUITEHTBI, ONpeaeNsIoNne
aAMIUIMTY/IbI KBAPATYPHBIX KOMIIOHEHT CUTHAJIA; (V) — HECYILAs 4aCTOTa.

[Tpumepsl curHanbHbIX co3Be3auiit M-KAM npencrasiensl Ha puc. 1. Ha Hux
OTMEYEHBI CUTHAJIBHBIE TOYKH, COOTBETCTBYIOIIME KAHAJIIBHBIM CUMBOJIAM, U ITyHKTH-
poM H300paxKeHbl TpaHUIlbl 00yacTeil npuHATUa perieHus. [lpu Bo3aeiicTBumM pas-
JUYHBIX MTOMEX MPOUCXOJUT CMEIIEHUE CUTHAIBHOW TOYKU B «HENPABHIIbHYIO» 00-

JJaCThb, YTO BbI3BIBACT OIJ_II/I6Ky IMprueMa KaHaJIbHOI0O CMMBOJIA.
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Puc. 1. CurnanbHble CO3B€3/11sI MHOTOMIO3UIIMOHHON KBaJAPAaTypPHOU aMILTUTYTHON
MaHHUIYJIALUH.

Koppenaunonusiii npuem curHana (1) B mpuUCyTCTBUU O€JIOr0 rayCcCOBCKOTO
IIyMa MPEANoJaracT BEIYUCICHUE WHTETPAIOB CBEPTKH J; NMPUHUMAEMOro Kojeda-

Hust X(t) 1 M OMOPHBIX CUTHAJIOB:

2A, | - -
N jx(t)(li cos m,t —Q, sin e,t)dt,i =0,1,..M 1. (2)
0 0

)=

BeposiTHOCTh TMPaBUIBLHOTO OOHAPYXEHUs JIOOOro KaHAJIBHOIO CHUMBOJIA,

Harpumep, ¢ uaaekcoM «0», HaXOAUTCS MPU YCIIOBUH:

Jo—{3:}>9, i=1, ... M-1,
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rae 0; — IIOPOT NPUHATHUS PELICHUS], ONPEAEIIEMBIM MTOIYPAa3HOCTBIO SHEPTUN

CpaBHUBACMBIX KaHAJIbHBIX CHUMBOJIOB.

O6HIaH BCPOATHOCTD IIPAaBUJIBHOT'O O6H8.pY)KCHI/ISI KaHAaJIbHOT'O CUMBOJIAa paBHA

M-1
Ps:Hpi(‘]O_‘]i>5i); (3)
i=1
a BEPOSITHOCTh OIIMOOYHOTO ITpHeMa KaHAJIbHOTO CUMBOJIa, COOTBETCTBEHHO, paBHa:
R =1-F. (4)
Ota ommOKa BRI3BIBAET OMIMOKY B OJIMH UM Oojiee OMT MH(POpPMAINH B 3aBUCH-
MOCTH OT YPOBHS NOMEXOBOro curHana. [Ipm noctarouyHo OOJBIIMX OTHOLIEHMSIX
CUTHAJI/IIyM, B CPEIHEM, MEXKIY BEPOSTHOCTHIO OMIMOKK MpU MpHUeMe KaHaIbHOTO
CHMBOJIA Pes M BEPOSITHOCTHIO OUTOBOM OIIMOKH Py, ClIpaBeIIMBO COOTHOIICHHE [1]:
I:)eb = Pes /Iogz M. (5)
Cumutaem, 4TO Ha BXOJI€ MPUEMHHKA KpOME IOJIE3HOTO CUTHana S (t) MpHUCyT-

CTByeT Oelblif TayccoBCKUi 1ryM N(t) ¢ 0THOCTOPOHHEH CIEKTPATbHON MIOTHOCTHIO

No ,
<n(t) >=0;<n(t)n(t,) >= %502 -t)

Y TapMOHUYECKAs ToMeXa
s, (1) = 1A, COs[(@, + Aoy )+, ]
CO clydaitHOM HauyanbHOU (a3oil ¢, pacCcTporkod Aw;; OTHOCUTENBHO IIEHTPATHHOM

4acTOThI criekTpa curHaiga M-KAM u oTHOCUTENbHON MHTEHCUBHOCTBIO [, TO €CTh
X(t) =s;(t) + 5, () +n(D).

JIns OIIEHKH MOMEXOYCTOWYMBOCTH IPUEMa BOCIOJb3yeMcs MeToaukoi [3].
Paccuntaem cTaTHCTHUYECKHE XapaKTEPUCTUKHU YCIOBHBIX pacOpeAeeHUN Clydail-
HBIX TIPOILIECCOB Jij Ha BBIXOJAaX BCEX KOPPEJSITOPOB AEMOAYJSATOpPa MO MapaMeTpy
«clydaifHasi HadajabHas (ha3za TapMOHMUYECKOU TTOMEXH (;», & UMEHHO, CPETHHE 3Ha-
4eHUus Mg,...M;,...My.1, aucnepcunt Dy,...D;,...0p.1 ¥ B3auMHBIE KOppENSIIMOHHBIE

MoMeHTBl My;. IIpu 3TOM ydTem, 4TO pacmpeneseHus BCEX YKa3aHHBIX CIy4YalHbIX
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MpoHeCCOB € YUYCTOM HAJIMYUA HAa BXOJAC ACMOLYJIATOPA oeJoro rayCCOBCKOI'O myma

SIBISIFOTCS. HOPMAJIbHBIMU, a Takxke @yl >>1.

2. Pe3yiibTaThl pacyeToB

B pesynbTaTe pacueToB ObLIM MOTYyYCHBI CPETHAE 3HAUCHHUS

Aw, T,

sin
2
Ao, T,
2

2

Esc 2 2 2Esc H
my =<Jy >= =(1)"+ Q)+ N " u (1,cos77+Q, sinz),
0

N 0

Aw,t

E 2E sin

cp 1 . scp
NO ( 0 I+QOQI)+ N0 ll’l Aa)nt

2

m, =<J; >=

(I,cosn+Q.sinn),

Aw, T

rae napamerp 77 = > =+ @, TaKKe Kak U @p , ABIACTCSA CIyYalHON BEIIMYMHOM,

PaBHOMEPHO paclpeie]ICHHONW Ha MOyHHTepBaie (-7, + 7.
Jlucriepcuu ONpeeIIsIioTCs CIISAYIONIIM 00pa3oM:

2

. 2 2_ 2 2
D,=<J, " >—-<J,>=<J,">-m =

ESC
Nop (|02 +Q02)1

2E
D, =<J?>-<J,>*=<J?>-m? :ﬁ(li2 +Q7),
0

a CMEINIaHHBI MOMEHT:

2E,
M. =

0i — N = (IOIi +Q0Qi)'

0

Cratuctuyeckue mapameTpbl CyMMapHbIX mpoueccoB Y; =J,—J;, -5, Ha Bxoxe

YCTPOMCTBA CPAaBHEHHUSI KOPPEISLMOHHBIX HHTErPAJIOB MOXHO HAWTH CIIEAYIOLIUM

obOpazom:

my; =<y; >=m, —m, -9,

D, =D, +D, -2M;.

PacueTtsl ITOKa3aJii, 94TO € y4CTOM BCJIMYHHEI ITIOPOTa
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-E
1 NO

=140 (1 Q)

CPCAHUC 3HAUYCHHA myi OIIPCACIIAOTCS CICAYIOINUM 06p2130MZ

. Ao, T
m _2ESCp |2 2 I I 2EScp il 2 S I I
yi = N, (Iy"+Qy" = 1,1, —Q,Q;) + N, M Ao, T [(I,—1;)cosn+
2

E

+(Qo _Qi)SinU]_ Nscp [(Io2 +Q02)_(|i2 +Qi2)] =

2E,, , ,

= N {0,5[(1, = 1;)" +(Q, —Q) ]+

0]
sinAa)ZHTS
"‘ﬂTHTS[Uo —l;)cosn+(Q, —Q,)sinn]},
2
a JIMCIIEPCUU OIIPEIETSIOTCS 110 (GOPMYJIE:
B 2E,,, ) ,
Dyi - N [(Io - Ii) +(Qo _Qi) ]
0

VYcaoBHBIE IO TapaMeTpy # BEPOATHOCTH, Bxoasmue B (3) u (4), MOTYT OBITh

BBIYUCIIEHBI IO (hopMyJIe:
m; 1

pi(’JO _‘]i >5.) :1_Q(\/ﬁ)1Q(X) :E

Jyist mosrydeHusi 6€3yCIOBHON BEPOATHOCTEN OMIMOKH MTpHeMa KaHAIBHOTO CUM-

e 2t

X ey 8

Bosia (4) n OutoBOM OWMOKK (5) HEOOXOMMO MPOBECTU YCPEIHEHUE MOTYyUECHHBIX

pesyabTatoB P, (7) u P, (7) mo ciaydailHOW BenuyuHe 7. OCyleCTBUTh AaHATUTHYECKU

BBIYHCJICHHUC MHTCTPAJIOB
17 17
=g [ Patmdn Py = [ Rty

Y BBIBECTU TOUHYIO (POPMYITY JJIsi BEPOSATHOCTEM OIIMOOK HE YIAETCsl, TOITOMY JJIsl TOJTY-

YCHUA OKOHYATCIIbHBIX PE3YJILTATOB BOCIIOJIB3YEMCS YUCIICHHBIM YCPECIHCHUCM. 3aM€TI/IM,



XYPHAIT PAONOINIEKTPOHUKW, ISSN 1684-1719, N11, 2018

YTO MPU YUCIEHHOM YCPEIHEHHH HEOOXOIMMO IMPOBECTH BBIYMCIICHUS, Mepedupasi Bce
BO3MOYKHbIE KOMOMHAIIMHN KaHATbHBIX CHMBOJIOB.

Tak xax sHeprun nocsutok curHaia M-KAM mory npuHUMAaTh pa3inyHble 3Ha-
YeHUs1, onpeesieMble (OPMON CUTHATIBHOTO cO3Be3us (pUc. 1), TO ¢ 1IeNbIO a/IeKBaT-
HOTO CpPaBHEHHS TOJIy4EHHBIX PE3YyJIbTaTOB M PE3yJbTAaTOB, MONYYCHHBIX IS APYTUX
BUJIOB CUTHAJIOB, HEOOXOUMO MPOBECTH HOPMHUPOBKY SHEPIUN CUTHAIOB. DTO MOYKHO

CIeTaTh, MPOHOPMHUPOBAB BenuuHb Kodddumuentos |; u Q,. Ilpu aTom jormdHo MO-

JIOXKUTbh, 4YTOOBI CPEJTHUE SHEPTHUH CPABHUBAEMBIX CUTHAJIOB ObLTH OJJMHAKOBBI.
B ciaydyae 16KAM B COOTBETCTBUM C MOJOKEHUEM CUTHAJIBHBIX TOUYECK UMEEM

TPHU YPOBHS SHEPTHH MNOCHUIOK:

2 2 2 2 2 2
E1=(X + X )Ts:Emin’EZZ(X +9x )TS,E3=(9X +9x )T:Emax'
2 2
2 2T
£ _AE+8E,+4E, 0 XT AT
b 16 2 2

OTKyJia

1
X=—=A_.
N
CnenoBatenbHo, Ay 16KAM mpu BBIUMCICHUSX B 3aBUCHUMOCTH OT BBIOOpA
CUTHAJIbHOW TOYKH HEOOXOMMO HCTOIB30BaTh KOPPEKTUPYIOIINE KOIPDUIIUESHTHI
1 3

—_— U ——.

v10 <10
[Togo6ubIe pacueTs! st 32KAM naroT KoppekTupyromme Ko3QpuurueHTbl

1 3 S

a 1 64KAM:
1 3 5 7

Ha puc. 2 — 5 nokazansl 3aBUCUMOCTH BEPOSITHOCTU OMIMOKHU Py, OT OTHOIIIE-

HUS CUTHAQI/IOYyM J,, = By, / Ny =E, /KN npn HyneBoii paccTpoiike rapmoHnde-
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CKOU ITOMEXU

AawyTs, TO ecTb nipu npuiiesibHON omexe. KpuBbie Ha KaXJI0M PUCYHKE

pa3indaroTCs BEJIMYMHOM MHTCHCUBHOCTH IOMEXH M.
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Puc. 3. 3aBUCUMOCTH BEPOSITHOCTH OUTOBOM OMIMOKU OT OTHOIIEHUS

curHay/mym s 16KAM B mpucyTCTBUM rapMOHUYECKOM MTOMEXU.
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Puc. 5. 3aBUCHUMOCTb BEpOSITHOCTH OUTOBOM OMIMOKH OT OTHOLICHUS] CUTHA/IIIYM
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AHnanmu3 rpaduKoOB TO3BOJISIET CHENATh BBIBOJ, YTO C YBEJIMYECHHUEM CTEIICHH
MO3ULHOHHOCTH M TONE3HOTO CHUTHajla BIWSHUE TapMOHMYECKOW MOMEXH 3HAYM-
TeNbHO ycuiuBaercsa. Tak, ecnu cinabas nmomexa (4=0,1) mist M=4 npakTUYecKH He

YBEJIMYHMBAET BEPOSITHOCTHh OMMUOKU Pg,, To miss M=16, 32 u 64 cHUXEHUE TTOMEXO-

YCTOMUMBOCTH CTAaHOBUTCSI OYEHb 3aMETHBIM — IPU Vhep >15 1B BeposTHOCTH OIMO-

KM YBEJIMYMBAETCS Ha HECKOJIbKO MOpsAAKOB. IlpuiienbHble MOMEXU ¢ MHTEHCHUBHO-
cThi0 10,3 omacHsl Ju1s BcexX BUAOB curHaioB M-KAM ¢ M>4 u npakTthyecku pasz-
pYLIAIOT TpHeM. DTOT BBIBOJ MOATBEPKIAIOT U T'paduKu, NMpUBEIECHHbIE HA puC. 6,

rac sl CpaBHCHHA OAaHbBI KPUBBLIC HOMCXO}’CTOﬁ‘-IHBOCTH JJI1 BCEX HCCICAOBAHHBIX

CUTHAJIOB B 3aBUCUMOCTHU OT BCIIMYUHBI U.
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VIHTeHCHBHOCTD FapMOHIM eCKOH MTOMEexXH U

Puc. 6. 3aBucuMoCTh BeposITHOCTH OMTOBOM ommobku 115t M-KAM 0T MHTEHCHUBHO-

cTH rapMoHuueckoir momexu npu Ep/No=13 nb.

bein HCCICAOBAH XapaKTCp H3MCHCHUA HOMGXOYCTOﬁHHBOCTH IIpucMa

curHaioB M-KAM B 3aBUCMMOCTH OT BEJTMYUHBI PACCTPONKN FapMOHUYECKON MTOMeE-

xu AwpTs. COOTBETCTBYIOIINE KPUBBIE ITOKA3aHbl HA PUC. /.
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Paccrpoiika rapmommeckoit nomexu A@wgTs

Puc. 7. 3aBucumoctb BeposiTHOCTH OMTOBOM ook 1yis M-KAM ot pacctpoiiku
rapmonuyieckoit momexu npu Ey/Ng=13 nb, 1=0,5.

HarmsinHo BUIHO, YTO BO BCEX CilydasX IIOMEXOYCTOMYHMBOCTH IIPUEMA PACTET
MIPU YBEJIUYEHUHN PACCTPOMKH MMOMEXH U B MPEJEIe CTPEMUTCS K MOMEXOYCTONYHBO-
CTH mpueMa 6e3 nmomexu. TOUKH, B KOTOPbIX BEPOSTHOCTh OIIUOKHU JOCTUTAET CBOMX
MUHHUMYMOB, COOTBETCTBYIOT HYJISIM OTMOAIONIEl 3HEPreTUUYECKOro CIEKTpa MoJie3-
Horo curHana. Ilpu 3TuUX paccTpoilkax mopakarollee ACUCTBUE MOMEXH HHKAK HE
nposiBisieTcsi. MOXKHO TakkKe cjaenaTh BbIBOJ, YTO MPH OOJBIIUX paccTpoMKax

nomexu (Awy >5/T;) ee BIUTHHEM MOYKHO IIPEeHEOpeYb.

3akiIoyeHue

ITo pe3ynbraTam aHanM3a MOJYYEHHBIX JAHHBIX MOYKHO CAENATh CIEIYIOLINE
BBIBO/IBI:
l. Curnaner M-KAM ¢ wmanoil mo3uuMOHHOCThIO M<16 SBIAIOTCA HOCTAaTOYHO
YCTOMYMBBIMU K BO3JEHCTBUIO TapMOHHUYECKON nomMexu. C yBeIIMUCHUEM MO3UILIUOH-
HOCTH CHUTHAJIOB IOMEXOYCTOMYMBOCTh NpueMa Ha (OHE TapMOHMYECKON MOMEXH

CHUJIBHO CHHIKACTC:, AAXKEC ITPHU MAJIBIX YPOBHAX ITOMCXH.
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2. [lopaxkaroriee nelcTBHE MOMEXH HAWOOJee CUIILHO MPOSBISETCS MPHU €€ Toraa-
HUU B TJIABHBIN JICTIECTOK CHEKTpa curHaia. Hanbonee onacHOM sIBIISIETCS IPULIETb-
Has rapMOHMYECKas MTOMEXa, YaCTOTa KOTOPOW COBHAAAET C LUEHTPAIbHON 4aCTOTOU
CIIEKTpa MOJIE3HOI0 CUTHAJA.

3. s moBBIIIEHUST TTOMEX0YCTOMUHMBOCTH NpueMa curHasioB M-KAM Ha done rap-
MOHHMYECKOW MOMEXU HEOOXOJUMO HMCIOJIb30BaTh alrOPUTMbl KOMIIEHCAIIUN MTOMEX,

HAIpUMeEp, aJJalTUBHBIC PEKEKTOPHBIE (PHIIBTPHI.
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