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pi3HOMaHiTHHX pecypciB 3HaqeHH5I Koecpiu;ienry K; Bi.n;phmIIOTbCa i 3aJie/I<aTb Bi.n; 'ix uiHHOCTi, 

KpllU·PIHOCTi i Ba:iKJIIlBOCTi .n;mr po60TH Bcie'i CHCTeMH B u:irroMy. 

Ha KiHUeBoMy ernni arrropHTMY 36HparoTI>c.n oTpnMaHi no p5I.IJ:Y ceaHciB po6oru cy6'eKTiB i 
BII3Ha':la€TI>Ca KBOTa ni.n;03pirrocTi ,n;iH 3JIOBMHCHHKiB, a TaKO)I( <}lopMyeT.hC>I CTyrriHb 3arpo3H 

impopMauilinnM pecypcaM. 
3anporroHoaamrrr arrropHTM ,U03Bomre pamKyBaTH .n;il i rdni cy6' eKTiB 3a cTyneHeM 'ix 3arpo3 

6e3IICU:i COI i Mepe)K, mo, B cBoJO qepry, 3afie3neqye .[(Hcpepem:.dH:ny ouiHKY iMoBipHOCTi aTaKH 
B 3aJIC)I(HOCTi Bi.[( u;iHHOCTi iH<jlopMaqiliHoro pecypcy. 

BHCHOBKH 

Tio6y.n;oBa HKiCHHX CME COI i Mepe* noTpe6ye BHKOpHCTaHH5I ecpeKTHBHHX aqropMTMiB ,IJ:;rn: 
ammby noTeHIJ,iHHHX arnK 3JIOBMHCHHKiB B COI i Mepe)KaX. 3anporronosari:11:H: a11ropnTM 

<}JopMyBaHIDI iMoBipHocTeli aTaK i BToprneHb B COI i Mepe)Ki 3a6e3neqye: 
ni,n;BHIIJ,eHH5I 3axHII(CHOCTi KOpHCTyBaIJ,bKHX i CMCTeMHHX .n;aBHX 3a paxyHoK BllKOHalIP.JI 

rrporH03YBaHH5! .n;iH 3JIOBMllCHHKiB i CMYJIHUi'i Bpa3nHBOCTeli i CHCTeMHMX Bi.[(OMOCTeH:; 
rnyqKy peaKri;iro CME Ha ,II,i'i 3JIOBMHCHHKin; 

pamKyBaHHH .n;iH: i IJ,inen cy6'rnTiB 3a cTyrrnHeM Yx 3arpo3 6e3rreui COI i Mepe)I(aM; 

3Me:mneHH5I o6'eM:y CHCTeMHOl iH<}lopMa:o;iY, HI<a aIIarri3yE:TbC5l, 11(0 ,[(03BOJUI€ rrpaKTlitIIIO 

ne 3HmKyBan:r rrpo,II,yKTHBHiCTb COI i rrporrycKHY 3,n;aTnicTI> Mepe)I(. 
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HCilOJih30BAHHE IlOJUIPH3All;HH ,!(JUI IlOBhllliEHIUI 
CKPhITHOCTH IlEPE,l(A qn HH<l>OPMAll,HH 

BBe)leHHe. PaMOKOHTpOJII> 3a I:Icnoni:,30BamieM pa,ri:1mqacTOT ocymecTBJI5IeTC5I c 

IIOMOI.U;:bJO cenr tj.JHKCHpOBaHHbIX H M06HJibHhIX CTaHUHH. TiocJie)l,HHe npe,n;crnamnar co6oli 

aBTOMofoum, o6opy'AOBaHHbie cneUHaJibHOH H3MepHTeJif>HOH arrrraparypo:H H CllCTCMOH 
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pa,D,HOCB5!3IL y CTOH1'IlIBa51 pa,D,HOCB513b II03BOJI5IeT orrepaTIIBHO peIIIaTb opraHH3aU,llOHHbie 

BOIIpOCbI, rrepe;:i:anaTb ll rrpHHIE\taTb ttmpopMaumo, KacaIOII{)'IOC51 3.TJeKTpOMarm:ITHOH 

o6crauoBKH, Koop;:r:HmrpoBaTh ;:r:e!l:cTBI:I>I cpIIKCI:IpoBaHHhIX II M06IIJILHbIX crnm:i_Hif. C03)lill!IIIO 

Ha,JJ,e)R'.HbIX pa,D,HOKaHaJIOB Ha Tepp1uopm1x c HHTeHCHBHOH 3acTpOHKOH 

(B ropoACKlIX ycrroBirnx) npemlTCTBYIOT CJIOJKH1>1e ycJIOBH>I pacnpocTpaHenli5I pa,ruIOBOJIH. I1pH 

MHOrorry<IeBOM pacnpocTpaneHHll ,n:errom1p113yeTC5I 3JieKTpOMarHHTHa51 BOJIHa, B03HIIKaIOT 

HHTepqiepeHI_\lIOHHhie 5IBJieHIUI, KOTOpbie MoryT rrpHBeCTH K 3aMeTHhlM ocna6.11eHJUIM 

rrpnrrnMaeMoro cnrHaJia. B 31mxrn:TeJI1>Hoii Mepe II03B0.11>IeT H36aBIITLC5I OT HeraTHBHhIX 

rrocrre;:r:CTBIIH, KOTOpnie o6ycJIOBJieHbI ,neIIOJI5IpH3aII,IIeH ::meKTpoMarHIITHhlX BOJlH rr, B 

HCKOTOpo:H Mepe, OT IIHTepcpepeHIIHII BO.TJH, HMeIOII(HX pa3Hbie IlOJI5Ipll3aII,I:IOHHhie 

xapaKTepliCTHKM, aHTeHHbI c IIOJrnpII3al_\HOHHOH a)lanTaI~IIeH:. 

IIocTauosKa Ja.uaqn. AHTeHHa CB>I3H Me:>.K,ny ¢IIKcnpoBammi1 II Mo6HJihHbIMH 

CTaHII:H.SIMH KOIITpOJUI ;:i:omirna YllOB.TieTBOp5ITb pa;:i:y Tpe6oBamru. TiepBoe H3 HHX OTHOCHTC>I K 

CJIO:JKHOCTH H CTOHMOCTH aHTeHHbI. Qqemr.z:mo, qTo aHTCHHa M06HJihHOro TepMIIHaJia )lOJI)R'.Ha 

61IT1 ~OCTaToqHo rrpoCTOH II CTOHMOCT1 ee He )lOJDKHa 3aMeTHO rrpeBbIII.!aTb CTOlIMOCTb 061Fmo 

rrpIIMemreMbIX aHTeHH, TaKHX KaK CHMMeTpIIqHhIH BH6paTop H.TJH KOJIJlIUieapHa.51: CHCTeMa 

BJ:I6paTOpOB. BTopoe Tpe60Bam1e o6ycrrOBJICHO TeM, qTo M06HJILHa5I CTaHlJ;H.51: KOHTporr>I MO:JKeT 

pacrrorraraTbCH no oTHOIIIeHHIO K qm.KcHpoBaHHoll: CTaHUHH no,IJ, pa3HhIMH a:mMyTaMH. KpoMe 

Toro, KOHCTPYKIIll>I aHTeHH Ha rro;:i:BH:JKHOM o6bcKTe 6y;:i:eT H3MeHHTb opI:IeIITauino 

OTHOCI:ITen1no HarrpaBnemur na qn:i:KcI:IpoBaHHYIO cTaHII,HIO OT 80° ;:i:o + 180°. B CBH3H c 3TI:IM, 

*erraTerr1Ho, qTo6Lr aHTeHHa 6brna HeHanpasneHnoH: B ropmoHTaTILHoH: nnocKOCTII. TpeTbe 

TPeOOBaHrre 3aKJnoqaeTC51 B TOM, 1IT06br CB513Ha51 aHTeHHa aBTOMaTH"LfeCKI:I HaCTpaI:IBaJiaCb Ha 

rromrpH3aUHIO rrpIIHMMae.MOH BOJlHhI II H3JJyqarra 3JICKTPOMarHHTHble BOJIHbI c rromrpmar~IIeH, 

corrracoBaHHOH c IIOJI51pII3al.1-IICH IIpHHIIMaeMOH BOJIHhI. 

qT06bI y,IJ,OBJICTBOpIITb ccpopMyrrHpoBaHI-Ihle Tpe6oBamrn, aHTCHHa MO)R'.CT 6nITh 

B1IIIOJIHeHa II3 ,II:Byx B3aI:IMHo-rreprreH,lJ;I1KYJIHpHbIX 3JieMCHTOB, H3JiyqaIOIIII:IX mrneHHO

IIOJI5Ip!:I30BarIHI>Ie BOJIHhr. Bxo,IJ,11 3Trrx 3JieMeHTOB ,IJ,OJI:JKHbI 6nITh pa3B5.13aHbI, crTo6r,r MO)R'.HO 

6!.IJIO He3aBHCHMO ycTaHanmrnan. RHTeHCHBHOCTH H3JiyqeHH5I ll cpa30BhJe C,I:(BiffH MC)K.JJ:Y 

BCKTOpaMM HaIIp51)R'.CHHOCTI:I opTOroHaJihHhIX KOrre6aHHH. Tor,Il,a c I!OMOII{hlO ¢a3oBpamaTene:H H 

arremoaTopoB Moxrno cpopMIIpoBaTb BOJIH1I c mofo,JMH rromrpH3a:£.J;HOHHLIMH napaMeTpa\1II. K 
CO)R'.aJieHI:IIO, TaKM aHTCHHa 6y,IJ,eT HeHarrpaBJieHHOH JIHIIIb B IIJIOCKOCTI:I pacrrOJIO)R'.eHH~ 

BH6paTopoB, TO ecTb B TOH IIJIOCKOCTII, B KOTOpoif IIOJI5IpH3aU:II~ H3rryqaeMbIX BOJIH nI:IHe:Fma>I. 

QqeBH)lHO, qTo ,UJI>I peaJIH3aII,I:IR ccpopMyJIHpOBaHHhIX Tpe6oBaHHH 3JIC"'.\1eHTbI aHTeHHOH 

CIICTeMhI IIOMIIMO npOCTOH KOHCTpyKII,HII ,UOJI)R'.H1I o6Jia)laTb HeHanpaBJieHHbIMH CBOHCTB&\1H B 

pa3HhIX rr.TIOCKOCT>IX, O)lHH H3 HHX B rrrrocKOCTI:I E, BTopoH: B IIJIOCKOCTH H . Tom,Ko rrpH 

'.HOM ycrromm MO)R'.HO C03,IIaTh aHTCHHY c yrrpaBJUieMOH IIOJI.51:pII3aU:IICH II HeHarrpaBJieHHOH 

.z:urnrpaMMOH B ropH30HTaJibHOH IIJIOCKOCTH. 

CTpyn.,·-rypHaH cxe~ta n: npMHU,Hrr ,11,eiicTBHH npnel\rno-nepe,11,arom,eii 
caM0HacTpa1marom:eiicR a1neHHM. Tipe,IInaraeMM aHTeHHM CHCTeMa npe;:i:Ha3HaqeHa ,IJ,JHI 

pa60Thl B ,l:(HaIIa30HC MeTpOBbIX II )leII,HMeTpOBhIX BOJlH. 0Ha COCTOIIT (pHc. 1) I:I3 aHTCHHOfO 

6noKa, pacrrOJIO)KCHHOfO Ha O)lHOH Ma11Te, H 6rrmca o6pa60TKH CIIfHaJIOB [1 ]. 
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PHc. 1. CTpyKTypHM cxeMa rrp1rnl'vrno-nepe.[(ruom:eli aHTeHHbI 

c yrrpaBJ:unom:eli rroIDipman;HeH: 

AHTeHHhlH 6rroK BKJIIOIJaeT B cefor 3JieMeHT A1, KOTOpbIH H3rryqaeT BepnIKaJibHO 

rromrpH3oBaHHhle BOJIHDI, H 3JieMeHT A 2, KOTopI>lli H3nyqaeT ropH30HTaJII>HO nomrpH3oBaHHbie 

BOJIHbL B KatJeCTBe 3JieMeHTa A1 MO:lKHO HCIIOJib30BaTI:. CHMMeTplF!HbIH BH6parop, 

.UHCKOKOHYCHYJO (6HKOHHIJecKyro) aHTeHHY IIJIH menb, Bbipe3aHHyro B KpyroBOM 

MeTaJIJIIIIJeCKOM UHJU1H.upe. B KaYiecTBe 3JieMeIITa A 2 nyqme Bcero acrrorrh30Ban, KOJII>UeByro 

aHTCHHy. 06a ::meMeHTa KOHCTpyKTHBHO o6'be,[(HHIDOTC5l: TaK, tIT06.bl HX <}>a30Bbie ueHTpbI 

COBnan;aJrn HJIH :lKe Haxo,z:urnHCh Ha O,[(HOH aepTHKaJIH. 

EoJibllIIDI YiaCTb '.1JICMCHTOB 6noKa o6pa6oTKM ClffHaJIOB HMCIOT B03MO:lKHOCT.b ll3MeIDITh 

3Ha1IeHmI CBOHX napaMeTpOB mrn rrepeXO,[(HTb H3 O,UHOro COCTO>Imrn: B .[(pyroe. KoMaH,UbI l(JUI 

rrepec'I'poeK B:&Ipa6aTbIBaIOTC.sI yrrpaBJIHIOllUIM rrpou;eccopoM Yn. B pe:lKHMe rrpueMa aHTeHHbie 

rrepeKmo':IaTenn ACT1 n ACT2 rrpHcoe,uJrnfilOT Bb1xo,a:11 aHTeHII K KaHarraM 1 H 2. B pe:iKHMe 

rrepe,a:aq11 BXO.[(hI aHTeHH coe.un:HHIOTC>I c KamuraMH 3 H 4. CTpH neo6xo,n:nMoCTH ycrnHOBHTh 

,a:ynneKCHYIO CB5I3h aHTeHHhIC rrepeKJiroqaTeJIH 3aMeHIDOTC5I ,n:yrrrreKCHblMH qrn:J!bTpru.nI, TOr,n:a 

I.'(eilb yrrpaBJICHIHI aHTCHHhIMH rrepeKJIIO'laTeJI5IMH 5-5 CTaHOBHTC.H HCHYTh".HOH. 

CTpneMHI>IH TpaKT rrepe;U,atIH CiffHaJIOB c BhIXO.[(a aHTeHHbI A 1 c BepTHKaJibHOH 

rro.rrnpmauneii 1 co,n:ep:iKHT ycHJIHTeJih c ynpasmreMhIM KoJqHpH11,HeHTOM nepe,n:atrn, 
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rrponopu;r-IOHa.JlbHbIM cos a. IlplieMHhlH TpaKT 2 co,aep1KHT ¢a30Bparu,aTeJib c!>B1 Ii ycliJIHTeJib c 

K03tj:>¢H11;i1eHTOM nepe,n;a'IH nporropuIIoHa.JihHhIM sina , B · CB.SI3II c 3THM, Ha Bxo,nr,1 

cyMMu:pyroin,ero ycTpolicTBa CY 6y)lyT rrocTyrrnTb HarrpmI<emur 

. U1 =. E0l !l;_,1(1 cos a.; } (1) 

U 2 = EqillJ.2K 2 sinae1
<il 2 , 

r)le E9 KOMn11eKcHrur aMnmuy,n:a HaupmKeHHOCTH rro;1si BOJIHhI BepTHKa.JibHOH nomipli3au1rn; 

E<P __:_ KOMrrneKCHa5l a11nnnTyt1,a nanp5I)IWHHOCTH rromI BOJIHhI ropll30HTa.JihHOH non5lpH3aI~Hll; 

lll 1 n lJJ.2 -- ,n:eilCTBJIOIIlHe ,lJ;JIHHhI aHTeHH A1 H Az; K1 H K2 KOMnrreKCHbie Ko3<P<PmureHThI 

rrepe)laqn TpaKTOB 1 H 2 rrpH a= 0 H a= 90°; <p2 - ¢a30BbIH Cll.BHT, ycrnHaBmrnaeMhrll 

<Pa3oBparu,aTerreM c!>B 1 B Kana.Jie 2. 
B o6ru;eM cnyqae rromi:pn:3auirn rrpHHHMaeMoli nonn.&r 6y,n:eT Bpaw:aroru:elic5I, no3TOMY 

KOMIIJieKCHbie aMIIJIHTY,[(bI HarrpmKeHHOCTell IIOJI5l rrpH pa3JIO)Kemrn BOJIHbI B mrneHHOM 

IIOJI5Ip:H3al.(IIOHHOM OpTOrOHa.JibHOM 6a3HCe [2] orrpe,11,eJIJIIOTC>I KaK 

E8 = cosa0 ; } (2) 
E = sin a e 1

<!lo 
<p 0 ' 

r)le Em - KOMIIJieKCHM aMIIJIHT)'J.Ia Harrp.SI)l(eHHOCTH rromi: c Bparr~amm:eiic5I rron.S1pu3a11,ueii; a 0 

- yroJI, KOTOpbIM oupe,n:e;rneT MOJJ:YJib IlOJI.SipH3auHOHHOro O.THOIIIeHII.H; <t>o - <Pa3a 

IIOJI5lpH3a11,rrmrnoro OTHOIIIemrn B BhI6pamrnti: CHCTCMe KOOp)lHHaT. 

l{n5l yrrpoIII,eHH5l nporpaMMHOro o6ecneqemrn yrrpaBJICHIDI Ko3¢<Pm.i;ueHrnMH nepe,n:aq 

TpaKTOB l H 2 CJie)lyeT BLI6paTb napaMeTpbl aHTCHH H IlOCTO.SIHHbie BCJIH'IHHbI KaHa.JIOB TaK, 

qrn6br Yl!OBJieTBOp5Irrocb paBenCTBO 
~ ~ 

ln1K1 = lA2K 2 lAKT. (3) 
y l.H1TbIBa5I Bblpa>KCHH5l (1) li (2), paBCHCTBO (3) np1rne,n:eM K BHJJ:Y 

U1 =Um cosa0 cos a; } 
0 = U sin a sin aei(~1o+<?2 ) 

2 m 0 ' . . 
r.n,e um = E nJ lI.K T KOMIUieKCHM a.\HIJIHTy)la narrpHJKemrli Ha BX0,11,aX CYMMHPYIOIII,ero 

ycrpoilcrna CY. 
Ha BbIXO.L\e cyMMHpy10mero ycTpoH:crna cnnran 6y,n:eT paBeH 

02: = 01 +02 
mm 

V = 0 lcos a cos a+ sin a sin aei(<Jlo+cv2 )J L: m 0 0 · 

Mo)l(HO rroKa3aTh, qTo MaKCHMaJII:.Hoe 3Haqem1e aMTIJ1HTYl!LI Harrp5IJ.KenuJI U z: 6yJ.IeT 

IIpll ycnoBHH 

<t>2 =-<po;} 
a=a0 • 

(4) 

, YnpaBJI5IIOIIJJIH rrpoueccop YIT Bbipa6aTbIBaeT KOMaH)lLI no H3MeHe1mro ¢a3oBofo 

C,11,BHra <t>2 ll yrna a . AMIIJIHTy,ri,a HaIIp5l)l(eHirn (JI, MOHOTOHHa IDIH yBeJIIr'IHBaeTC5l, mi6o 

H3MeHCHHH 3THX napaMeTpOB, Il03TOMy, c ,[(OCTaToqHoM )lJI5l npaKTHKll 
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TffqHOCThlO, rrpon,eccop ycTaHaBJnrnaeT paBeHcTBa (4) H orrpe,uemieT 3Ha'IeHH5I cp 0 H a 0 . ,I{.rrn 

rroBI>IIIIeHHH pa3pernarorueli crroco6HocTH rrpouecca noJUipmaQHOHHoro cornacoilaHli.K, cMrna,,1 

C BbIXO,IJ.a cyMMHpyrorn;ero ycTpOHCTBa ITO)laeTCH Ha npeo6pa30BaTeJih I:J:aCTOTI:.I nq, KOTOphlH C 

IlOMOll(hIO reTepo,n:HHa f eT IIOHIDKaeT qacTOTY CHrHana JlO onpe.n.erreHHOro 3HaqeHH.lI -

rrpoMe)K)'TOqHoli qacTOThI. CHrHafI npoMe'IKyToqHo.H qacTOThI yc1umaaeTCH ycu:mnerreM 

npoMe)KyTffqHoH qacTOThI nnq H .n;eTeKTHpyeTCH )leTeKTOpOM ,I{. BhIIIp.HMJieHHOe HanpH:>KeHHe 

npe)lCTaBITHeT co6oH: yBem1qe1rnyro aMIIJIHTy,n:y C)'.MMapuoro CMTHarra H HCilOJib3)'.eTCH .n;rn 
Bhipa60TKH KOMaH,[\ B npon;eccope. KpoMe Toro, HaIIp.SDKeHHe C BhIXOAa rlffi IIOCTyrraeT Ha 

BhIXOJlHOH 3aJKHM aHTeHHhI JlITH HCIIOJih30Bamrn: B rrpHeMHHKe HHc!.iopMauxm. TaK KaK a.Hremrrur 

CHCTeMa MO)KeT pa6oTaTb B .n;oBOJihHO nrn:poKOH IIOJIOCe qacTOT, Tor;:i;a c IlOMOll(I:.lO 

rrepecTpOHKH reTepo.n1rna f eT orrpe.nemreTCH RCrrorrI>3yeMaJI qacrnra npH rrpHeMe 

3JieKTpOMarHHTHhIX BOJIH If KOppeKTHPYJOTCH xapaKTepliCTHKH qacTOTH0-3aBIICHMhIX 3JieMenTOB 

B rrpouecce aBTOMaTH':IeCKOH nomipH'.3aUIIOHHOH a,narrTall,HH. 

B pe)l<:IfMe rrepe.llatJ:H OT rrepe,n:aTqnKa rra ynpaBJI.lIIOll(HH rrpoueccop YTI rrocTyrraeT 

HHcpopMaumI 0 qacTOTe KaHana, a BhIXO,llHOH CiffHM IIOCTynaeT Ha BXO.ll aHTeHHhI li .D,emneneM 

MOill,HOCTH ,I{M )leJIHTCH Ha .D,Be paBHhIX qacTH. B TpaKTe 3-3 ¢opMHpyeTCH CiffHaJI, KOTOpI>IB 

muaeT aHTeHHY A1. B T:paKTe 4-4 <i_)opMupyeTc.H cnrnaJI, mnarorn;a:H H3rryqaTerrh A2. ToKM, 

rrpoTeKa10mne qepe3 BXO)lHbie 3aJll.:HMhI H3rryqaTerreli, MOJll.:HO 3aJHICaTb B BH)J,e 

j 1 = jm cos~; 

j2 = jm sin~eiq>4, 

r,!I,e Im - KOMrrrreKCHasr a.Mnmny,ua TOKa, npoTeKaIOrn;ero t.Iepe3 BbIXO.llHhie 3a)KHMbI 3 H 4 

,ll,CJIHTemI MOU(HOCTM; cos '3 ' sin~ - K03cpqmuHeHThI nepe,n:aq TpaKTOB 3-3 H 4-4; <p 4 

cpa30BhIH c.n;BHr, KOTOpbIB o6peTaeT TOK B cpa30Bparn;aTerre cD Bz. 
Bn6paTop A 1 6y,JJ.eT H3rryqaTh BepTHKaITbHO IIOJI}IpH3aUHOHHyro BoJrny, rranpmKeHHOCTI> 

KOTOpOH 

• · -ikr E9 =Em cospe , 

. 30Killµ_ 
r,[\e Em = - KOMIIJieKCHM aMrrmny.n:a HarrpHJll.:eHHOCTH rromr Ha paccTO>IHHH r OT 

r 
2n: 

li3Jiy<IaTeJIH; K = - - BOJIHOBoe qHcrro. 
A. 

l13Jiy<IaTeJih A2 C03,ll.aeT ropH30HTaITbHO nomrpli30BaHHoe 3JieKTpoMarH:rrTrroe none c 

Harrpa:)KeHHOCTblO 

E• _ E. • A -i(Kr-cp4 ) 
<p - m smpe . 

BMBO,[.(hl. QqeBH.llHO, qro 1nrryqaeMaJI aHTeHHhIM 6noKOM Bonrra 6y,n:eT o6Jiai:i:aTI> 

IIOill!pH3all,HOHHbIM OTHOIIIeHlleM 

P( cp) = tgpe1
<? 4 • 

Benn f3:::: Uo H (/)4 = <JJo, TO rromrpI13aJJJrn H3JiyqaeMOH BOITHbI 6y.neT COOTBeTCTBOBaTb 

rro.rrn:pH3aUHH rrpHHIIMaeMOM BOJIHhI. 3HaqeHH5I p H <p 4 ycrnHaBJIHBaIOTC5I ynpaBJIJI10ll(HM 

npo:QeccopoM H, B o6rn;eM CJiyqae, HX MO)l(HO 3a.n;aBaTb rrpoH3BOJibHO. A,n;arrTHBHI:.Ie CBOMCTBa 

auTeHHbI r(eJiecoo6pa3HO HCIIOITh30BaTb B Tex crryqru:rx, Kor,z~a B CJIO)l(HOH 3JieKTpOMarHRTHOll 

o6cTaHOBKe norrHpH3all,HOHHnie xapaKTepHCTHKH ClffHaITOB ,n:a;:i:yT B03MO)l(HOCTI> IlOBbICliTb 

Ha,lleJll.:HOCTh CBH3H. 
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AHAJII3 KOH<l>l;lJ,EHIJ,lHHOCTI IIEPE;Ll;ABAHIUI ,ll.AHHX Y 
illHPOKOCMYl'OBHX KAHAJIAX ABIAI(IHHOI PYXOMOI CYTIYTHHKOBOi 

. CJl.YiKBH AMSS 

IlotTaROBKa npoOJICMH. 3acTOcyBaHHH cynyTHHKOBHX TCXHOJIOflII y rno6aJihHiH 
imppaCTPYKTypi IIOBiTpHHOl HaBiraI~i'i ,ll;03BOTI5I€ cyITCBO ni,n:BHIIUITM piBeHb 6e3rreKH fIOJlhOTiB 
u:rrniJibHOY aBiauii. Ba:>KTIHBe Mic11,e cepe.n. TaKHX TeXHOJIOriH: HaJ1e)KlJTI, aBiau,iH:HiH. pyxoMiH 
cynyTHHKOBili cny:>K6i AMSS (Aeronautical Mobile Satellite Service), 3 BIIKOpIICTaHH5I,\f HK01 
:vfO)KC 3.IJ:iHCHIOBUTHCh opraHi3a11,i5I IIOBiTp5IHOro pyxy (OfIP), aBia11,iHHHH onepaTHBHHH 
KOHTporrb, . aBiauiHHHH a,lJ,MiHicTparn:BIUIH 3B' 5I30K, aBiauiiiHMH 3B, H30K .Il,TIH naca:>KHpiB 
[l, c. 336]. BIIKOpHCTaHHH AMSS B YKpa'iui Bi.unoBiJlHO .uo HopMaTHBHHX ,noKyMeHTiB 
3a6e3IIe<JYC B3acMo.niro opraHiB OI1P Ha repHTopi'i YKpa'iHH Ta 3a iI Me)l{aMH rn eneK1'p03B'&3oK 
opranin OTIP 3 eKirra)!<aMH noBiTp.Simrx cy.uen y THx BHrra,n:Kax, Ko;m rpa.um~iiIHi 3acofai: 
aBiaui:Hnoro eneRTp03B1>I3KY ne 3a6e3rreqyr-0T1> neo6xi;i;Ho'i orrepanrnnocTi o6MiHy impopMm::i;iero 
a6o KOJIH BHHHKaIOTh imni ycKnal(HeHH5I (nepe,n:aBaHHH incpopMau;i'i Ha BCJIHKi Bi,nCTaHi, Ha,[( 
BO,UHHMH npocTOpaMH i T.iH.) [2, rrrr. 2.2.5, 6.3]. Bpax0By1-0Inf Ba:>KnHBiCTb LI,mc 3LI,ilicneHH& 
6e·meKli rronI>oTiB iucpopMaIJ,il, aKa nepe,n:aeTbC5I 3a ,n:onoMormo AMSS, rrocrne rrpo6neMa 
3a6e3neqenm1 KOHcpi,I\eHI_\ilIIIOCTi nepenaBamUI IIOBi,I(OMJ1CHh y CllCTeMaX, m;o rrpaL(IOIOTb 3U 

IJ,iE'.IO cynynrnKOBOIO TeXHOJIOrieIO. )J,o CKJia)l,y TaKHX CHCTCM 30KpeMa HaJIC)KaTh 
IIIIIpOKOCMyroni Kamurn "nropy" (uplink) Ta "BHH3" (downlink) Mi){( cpiKCOBaHHMH 3eMHHMH 
crn1111,iHMH (Fixed Earth Station) rn cynynrnKaMH HM3bKoop6iTa.r1r:,Ho1 cynyTHHKOBO'i c:rrcTeMH 
GLOBALSTAR (GLOBALSTAR 2.0) [3]. 

AmmiJ ocTamiix )l.OcJJm'.IKeHh i ny6J1imm:in. HopManmHHMH ;ri:oKy:rv1eHTaMM. FCC (4, 5] · · 
BH3Hat:Jeno BHKopncramrn TaKHX napaMerpiB nmpoKocMyroBHX KaHa.JiiB AMSS Mi:>K Ha3eMHOIO 
CTaIIUiero (Fixed Earth Station) Ta cyrryTHHKaMH GLOBALSTAR (GLOBALSTAR 2.0): KrracH 
BIInpoMiHIOBamrn 1M23G2W a6o 2M46G2W, BHKOpllCTOBYE:TbC.SI p03IIIHpenmI crreKTPY 3a 
TCXHorroriero DSSS (cpynKn;i'i Yosmra N = 64), KO.IJ:OBe p03)Jj;wuna: KaHaniB (CDMA), qacTOTHHH 
.uiana3oH .umi: rrini1 3B, H3KY "BHH3" ( do'Wnlink) 687 5 7055 Mru., ,UJUI rriHi'i 3B' H3KY "Bropy" 
(uplink) - 5096 5250 Mfn (.n:nH o6ox nmiB niuili nepe,n:aBaHH5I BHKopHCTOBYfThCH C
.n:iana3oH). 

IlocTaHOBKa Jasµ;aHHH. MeTOID crarri e aHa.Jii3yBaHH51 KoHcpi.ueHrdlinocTi rrepe,n:aBaHH5! 
.n:aHHX y nm:poKOCMyroBHX KaHanax, CTPYKTypa CHfHanbHO-KOJJ,OBHX KOHCTpyKuiH: B HKlfX e 
TIIIIOBOIO l(JI.SI IlIHpOKOCMyrOBMX KaHaniB 3B' $£3KY aBiauiH:HOl pyxoMOl cynyTHHKOBOl crrym:6H 
AMSS MiJK Ha3CMHOIO cramdoo (Fixed Earth Station) ra cynyTHHKal\rn GLOBALSTAR 
(GLOBALSTAR 2.0). 
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