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OLEHKA BISAHUSA SNEKTPUYECKUX N KOHCTPYKTUBHbBIX MAPAMETPO!
MEPEJAIOLLEM MOACUCTEMbI BECMPOBOAHOM MEPEAAUM SHEPI U
K TPYAHOAOCTYMNHbIM OB bEKTAM HA OCHOBE MHOIOMO3WLIMIOHHON
CUCTEMbI U3NYYATENEN C ®OKYCUPOBKOW U3NYUEHWA

BeeaeHune

B [1- 3] u3noxeHo cocTosiHMe paboT no cuctemam 6ecnpoBOAHON Nepegaun aHeprum (brd),
TeopeTUYeCKuii aHan3 LenecoobpasHOCTM U BO3MOXHOCTY cOo3faHus cuctem b3 manoi fanbHo-
CTW K TPYAHOAOCTYMNHbIM Ha3eMHbIM 06beKTaM pacrosioXeHHbIM B ropax, Ha OCTPOBax MOpEei u
KPYnHbIX 03ep. [MpeAnioXKeHbl BapuaHTbl M NPUHLUNBLI MOCTPOEHUA Takmx cuctem bIM3. B Hux
Mcnonb3yrTcs nepegatroLas nogcvucrtema bMN3 Ha 0OCHOBE MHOTOMO3ULNOHHON CUCTEMbI M3/TyyaTe-
neih (MCW) ¢ npocTpaHCTBeHHO-(a30B0-4acTOTHOM (MPY) hoKyCUPOBKOIA 0fHOCTYMNEHYATbIX AuC-
KpeTHbIX V-06pa3HbIX MHOTOYaCTOTHbIX CUTHAMI0B U B KAYeCTBE NMPMEMHOWN NOACUCTEMbI - PEKTEH-
Ha. B [1, 2] npuBefeHbl NPOCTPAHCTBEHHO-BPEMEHHbIE U 3HEPreTUYECKME XapaKTEPUCTUKN U3Ny-
yaemblX MepefaroLieid NOACUCTEMON OLHOCTYMEHYaTbIX AUCKPEeTHbIX V-06pa3HbiX MHOrO4acToT-
HbIX curHanoB. B pa6oTax [1,3] 060CHOBaHbI CTPYKTypa M 0CO6EHHOCTW TpeboBaHUIA K napameT-
pam C(OKYyCUpOBaHHbIX MPOCTPAHCTBEHHO-BPEMEHHbLIX MMnynbcoB (MBW) nepegatoweli nogcuc-
TeMbl U cucTembl BIM3 B uenom. OnpegeneHbl NPON3BOAMTENLHOCTL 3TUX cucTeM BIM3, 30HbI Gro-
noruyeckor 6e3onacHOCTU A8 00CNYXMBAKOLLEro rnepcoHana U MeCcTHOro HaceneHus. OfHako B
yKasaHHbIX paboTax He 6blav MPOBefeHbl CTAaTUCTUYECKUIA aHaIM3 1 OLeHKA BAUAHUA CNyYaiHbIX U
AEeTEPMUHMPOBAHHbIX OTKNOHEHWI 33jaHHbIX 3NEKTPUYECKMX MapameTpOB M31yYaeMbIX CUrHaIOB,
KOHCTPYKTUBHbIX napameTpos MCW npefnoxeHHbIX nepegarowmx nogeucrem bra.

B cocTaBe nMpeAnoXeHHbIX Nepegatolmx nogcuctem bMN3 Ha MHOroNO3ULMOHHON cucTeme
nsnyvatenein ¢ NMPY (poKycrpoBKON OAHOCTYNEHYATLIX AUCKPETHbIX V-06pa3HbIX MHOrO4acToT-
HbIX W3Mly4yaeMblX CUIHA/IOB B KayecTBe m3nyyatenein MCW ucnonb3yoTcs pagvmonoKauvoHHbIe
ctaHumm (PJ1C) ¢ a3MpoBaHHbIMWU aHTEHHbIMU pelleTkamMmu (PAP) U KOTepeHTHbIMU UMNY/bCHbI-
MW U3lyvyaembiMU CUrHanamu. Ons (opMmpoBaHus nepegatolleli nogcuctemort bM3 nocneposa-
TeNbHOCTel choKycmpoBaHHbIX MBW ¢ TpebyembiMn napameTpaMm HEOOX0LMMO 3afaTb Crneuyaib-
Hble 3aKOHbl pacnpefeneHns HayanbHbIX (pa3 M 4acToT WU3NYyYaeMbIX CUTHaNOoB MO W3/y4vaTensm
MCW [1 - 3], AHanu3 npegioXeHHOro mMetoga (GopMmpoBaHUsA NOCNeL0BaTE/IbHOCTEN KOPOTKUX
MBW npu ncnonb3oBaHUM OAHOCTYMEHYATOr0 AMCKPeTHOro V-o06pa3Horo 3akoHa pacrpefeneHus
HecyLmx YacToT no nanyyarensm MCW B [1 - 3] npoBogmncs 6e3 yyeta BO3MOXHbIX OLLIMOOK YcC-
TAHOBKWM HayasbHbIX (pa3 U HecyLMx 4acToT B nepejaroLinx kaHanax. OfHaKko npu npakTMyecKom
OCYLLECTB/IEHNW CUH(A3HOIO CMIOXEHUS MOJMe OT 60/bLIOr0 KONMYeCTBa UCTOYHUKOB WU3NMYYeHUs
3a CYET CnyyvaliHbIX HEKOHTPOMPYEMbIX M3MEHEHWNIA MapamMeTpoB 3akoHa MNdY ynpasneHns msny-
YaeMbIMW CUTHalaM¥ BO3MOXHO CYLLECTBEHHOE YXYALUeHNe XapakTepuctuk cuctembl BI13.
Mo3aToMy BO3HMKaeT HEOOXOLMMOCTb WCCNeLOBaHWUA BAWUSHUS Pa3fIMYHOIO poAa OTKNOHEHWIA OT
3afjaHHbIX 3HaYeHW NnapaMeTpoB 3akoHa MPY ynpaBneHNs n3nyvyaeMblX CUTHAN0B B U31y4vaTensx
MCW Ha thopmupoBaHue Tpebyembix nocnegoaTensHocTen MBW. Mpyu 3ToM Heo6xoAMMO mcche-
[0BaTb BAUAHME OLUIMOOK B YCTAHOBKE 3aflaHHbIX 3HAYeHUI HayalbHOM (hasbl, HecyLLel YacToTbl U
AVNCKPETHOCTWN ee YCTaHOBKM Ha XapaKTepucTuku opmupyembix NMBW. Kpome Toro, Ha ypoBeHb
CMEKTPaNbHON MAOTHOCTM NOTOKA MOLLHOCTM 3IEKTPOMArHUTHOro mnsnydeHns (3MMW), cosgasae-
MOro B TOYKe (DOKYCMPOBKM Ha PeKTeHHe NpueMHON nogcuTtemsl B3O, MOryT okasblBaTb HeraTuBs-
HOe BO3[eNCTBME KOHCTPYKTUBHbIE napameTpbl MCW nepegatolleli nogeuctemsl b3, savstowme
Ha TOYHOCTb OCYLLEeCTBNEHNS POKycupoBkn MU B 3afaHHON TOUKe MPOCTPaHCTBA. TakKMM OCHOB-
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1bIM KOHCTPYKTMBHbIM Mapametpom ang MCW aBnaoTcA oWMnOKM N0 TOYHOCTM YCTaHOBKU KOOp-
L HAT (ha30BbIX LLEHTPOB OTAENbHbIX UCTOYHMKOB MU3NyyeHns B MCI.

Llenb cTaTbn - ycTpaHeHMe 3TuX Npo6enoB, a UMEHHO - CTaTUCTMYecKas OLeHKa TpeboBaHwi
0 TOYHOCTM YCTaHOBKM KOOPAUHAT (ha30BbIX LLeHTPOB, 3HAYEHWUIA HauyaIbHbIX (ha3, HECYLLUMX YacToT
| AMCKPeTHOCTM NX YCTaHOBKM No n3nyyatenam MCW nepegatoweli nogcmctembl b3,

CTaTucTmyeckas oLeHKa Tpe6oBaHWIA M0 TOYHOCTM YCTaHOBKM KOOPAMHAT (ha30BbIX

LieHTpoB V3nyyaTeniein B MHOFONO3ULMOHHOM CUCTEME U3fTyvaTenieil nepeaaroLlei nogcncTemsl
6ecrnpoBOAHON Nepegayn aHeprnm

MCW ¢ HeyeTHbIM YMCIOM U3Ny4vaTenei, Npyu pacnonoXeHnn ee LLeHTPaSIbHOro u3nyyaTens B
Havasie MPSMOYTO/IbHON [eKapTOBON CUCTEMbl KOOPAWMHAT, CO34aeT B MOMEHT BPEMEHU T B TOUKe
Habn4eHNa ¢ KoopanHaTamu X, y, I none U3NyyeHus ¢ NAOTHOCTbIO MOTOKA MOLLHOCTM, KOTOpPOe
paccyMTbIBAETCA MO BbIPaXeHWI0, UMetoLemy sug [1, 2, 4]:

N-1
2 \FGn

S(x,y,z,t)= expi - j +
( y ) W1 DbnRI p ] Pon (1)

rge Pnun Gn- n3nyyaemas MOLWHOCTb Y KOS(DMUUNEHT YCUIEHUA OTAE/IbHOr0 UCTOYHMKA U3NyYe-
Hua B MCU; Rn=[(X-jc,,)2+(y->V)2+(z-zn 2] 1 -paccTofHMe 40 TOUYKM HABMOLEHNA OT N-TO U3/y4aTens;
/(1 -HayanbHasa yactoTa «-ro usnyyarend B MCW; ¢on- HavanbHasa asa u-ro unsnyyvarens 8 MCWU,
N - KO/NMYecTBO NCTOYHMKOB n3ny4vyeHns 8 MCU.

M3 (1) BuAKO, 4TO Ka4ecTBO (POKYCUPOBKK TLLIV 3aBUCUT OT CTeneHn obecneyeHmns 3afaHHbIX
KOOpAMHAT (pa30BbIX LEHTPOB UCTOUYHUKOB M3My4deHus xn yNozn . OfHaKO Npu CO34aHNN KOHKpeT-
Holi MCW nepegatowein nogcmucteMbl BN manoi fanbHOCTU K TPYLHOLOCTYMHbIM Ha3eMHbIM
06beKTaM BO3MOXHbI OLUNOKM B 06ecrneyeHnn BblbpaHHbIX KOOPAMHAT (Pa30BbIX LEHTPOB M3fyya-
Tenen, N 3aKOHbl M3MEeHEeHNS MIHOBEHHbIX (ha3 He 6yAyT COOTBETCTBOBATb TPeOOBAHMIO KOTepeHT-
HOrO CNOXEHWs CUTHAaN0B M3nyyaTesiell B 3alaHHOM TOYKe (DOKYCUPOBKM B NPOCTPaHCTBe (Ha pek-
TeHHe npueMHO nogcucTembl BIM3J). MoaTomy npouecc (HOpMUMPOBaHUS MOCNeL0BATENbHOCTU
chokycmpoBaHHbIX MBI MoxeT ObITb HapyLwleH. s 060CHOBaHUA TpebOBaHU K TOYHOCTU pac-
NOMOXEeHUS (ha30BbIX LLEHTPOB M3ny4vatenei B nnockux ®AP n MCW nposegem matemaTu4yeckoe
MOZEe/IMpoBaHne Nnosd U3nyyveHus npu ncnonb3osaHnn NAY HokycMpoBKM 0AHOCTYMNEHYATLIX ANC-
KPeTHbIX V-06pa3HbIX MHOTOYaCTOTHbIX U3/Ty4aeMbIX CUTHAIOB NPU HAIMUUKN YKa3aHHbIX OLLIMGOK.

BnvaHve owmn60K B pacrnonoXkeHuu ¢as3oBbiX LEHTPOB OTAENbHbIX MCTOYHWUKOB W3/yYeHUs
Mp1 PaBHOBEPOATHOM 3aKOHEe WX pacnpefeneHns Ha MaTemMaTuyecKoe OXWAaHWe HOPMUPOBAHHOW
MAOTHOCTM MOTOKa MOLLHOCTU NAOCKOA PAP MOXHO OLEHUTb Ha OCHOBe (1) MO BbIpaXXeHMI0

1 b2
sz =<\ ] @l . o @
n=-(N-\)/2 v C

roe - MakcumManbHOoe 3HaYyeHue NJ0THOCTM NOTOKA MOLHOCTM naockoin MCI.
PaccTosiHMe [0 TOUYKM HabnoaeHusa oT Kaxaoro nsnyyarens MCU ¢ yyetom owmnbok pacno-
NOXeHWs (ha30BbIX LLEHTPOB
+0-nM+(r-0Or; (3)
roe x* =xn+JixrP,, =yn+AyT2, =rn+ ArY3 - 3HayeHUs KOOpAWMHAT (Pa30BbIX LEHTPOB

nsnyyvatenein 8 MCIU ¢ yyeTom owmnbok; Ax, Ay n Ar - MakCMMasibHble 3HaYeHMUs1 OWMOOK pacno-
NOXKeHWs (ha3oBbIX LEHTPOB n3nyyatenei ; Y142, U/3 - paBHOMepHO pacnpefesnieHHble B MHTEpBa-
ne [-1,1] cnyyaiiHble yncna.

TpebyemMble 3aKOHbl pacnpefeneHns HadanbHbIX (a3, 418 OCYLLECTBEHUS KOTFepeHTHOro
CNOXEHUs Moneii 0T UCTOYHWMKOB M3/yYeHMSt MHOTOMO3ULMOHHOW cUCTeMbl n3nyyaTeneli ¢ Moy
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(hOKYCMPOBKOI OAHOCTYMNEHYaTbIX ANCKPETHbLIX Y-00pasHbIX MHOrOYaCTOTHbIX M3/ly4yaeMblX CuUr-
Ha/I0B B BbIOPAHHON TOUYKe (DOKYCUPOBKM NPY OTCYTCTBUM OLLIMOBOK B pacnofioXXeHUn nsnyyvartenen,
nmetoT Bug [1, 2, 4]:

roe AM=-y](P-xm2+(yP- ym2+(rP- rn)2 - paccTosiHMe MeXAy TOYKOW (HOKYCUPOBKM C
koopauHatamn PP(XxP,¥Yp,rP) U1 UEHTPOM «-r0 WUCTOYHMKA W3NYYEHUS C KOOpAMHaTaMu
(xm,yn,rm), a pacnpegeneHune HecyLmMx 4acToT no mnanyyarenam MCW:

Joi=/0+|" K>

roe ne [-(K-1)/2;...0;... (¥ -1) /2]; /0- Hecylias yacToTa LLleHTPanbHOro UCTOYHMKA U3NYyYeHNs
B MCI.

PaccMOTpUM BAMAHME OLLIMOOK pacnonoXxeHns (asoBbIX LEHTPOB U3yYaTenein Ha XapakTepu-
CTUKN nona msnydyeHna MCW. C uenbo COMoCTaBMMOCTU M HarnafHOCTU OLeHKW, ANA OLUEHKU
3HEpPreTUYeCKMX 1 BPEMEHHbIX XapakKTePUCTUK MHOrOMNO3ULMOHHOW CUCTEMbI u3nydaTenei ¢ ¢o-
KYCMPOBKOW OAHOCTYNEHYaTbIX AUCKPETHBIX Y-06pa3HbiX MHOrOYacTOTHbIX UMMY/bCOB, NPOBELEM
maTeMaTuyeckoe MOZeNMpoBaHWe Ha aHanornyHon MCW, gnd kotopou nposogwnocsk B [1, 2]
maTeMaTMyeckoe MojenupoBaHue. dddekTuBHaa 6a3a MCU bap=1000 m; X=0,1 ™; N=33 u
Pn-10kBT (Pun - PnN =330kBT). LLar 4yactoTbl MeXAy COCeAHWMW WUCTOYHUKaMMK WU3/y4YeHUs

coctaBnsieT AP=6,25MIly K, COOTBETCTBEHHO, MaKCUMa/lbHbIi Pa3HOC HECYLMX YacToT
JPrx = 100 M Ty, 4to nossonseT hopmupoBaTb MnocnefoBaTenibHOCTbL MBW  AnuTenbHOCTbIO

XM =K «C Cc nepuofomM nosTopeHnsa Tneu=160 He. CucTema KOOpPAMHAT U MONIOXKEHNE n3nyyaTte-
nein B8 MCU ¢ dokycuposkoin MW B Touke Pp(xp,yr,2p) NnpuBeseHbl Ha puc. 1.

Kak 6b1710 nokasaHo B [2], hokycuposka SMW B paccmatpuBaemoit mano6asosoii MCU Bo3-
MOXHa Y>Xe Ha [a/IbHOCTAX, NpeBblaloWmnX B 2 - 4 pasa pasmep ahdpekTuBHOW 6a3bl b Mpu
3TOM CTPYKTypa chopMUpOBaHHOW nocnefoBatensHoOCcTU MBI n3MeHsieTca ¢ yBEMUYEHNEM fa/lb-
HOCTM (hOKYCUPOBKK [2, puc. 6 - 8]. Micxoaa 13 aToro, paccMoTpUM BAUSAHME OLLIMOOK pacnosioxe-
HMA (Ha30BbIX LLEHTPOB M3MlyyaTenein Ha xapakTepucTuky nons nsnyveHns MCU ¢ yyetom fanbHo-
CTV (hOKYCUPOBKK. MpoBedeM aHann3 BNUAHUS YKa3aHHbIX HECTabUNbHOCTEN Ha YPOBEHb MKOBOWA
MOLLHOCTK ChOKYCMPOBaHHOM nocnegosatensHocTu MBW. MpoBeaem OLEHKY MaKCMMabHbIX 3Ha-
YeHUI OWMBOK pacnonoXeHns (Ha3oBbIX LEHTPOB M3NyyaTenel, NP KOTOPbIX YPOBEHb MOLLHOCTH
choKycmpoBaHHbIX MBW nameHsietTcs He 6onee yeM Ha 10 %.

Ha puc. 2 npueefeHbl 3aBMCUMOCTU MaTeMaTnUyeckoro oXXmaaHus HOpMI/IpOBaHHOIZ MN/10THO-
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CTV NOTOKa MoWHOCTU n3nyvyeHns MCW ot owmbok Ax, Iy n [ir COOTBETCTBEHHO, pacCUMTaHHbIe
no BbipaxeHuto (2) u (3) npu mucnonb3osaHun OC/L V-06pa3HOro 3akoHa pacnpefeneHus 4acTtot
(cm. (4), (5)) Npn M3MEHEHUM [anbHOCTM A0 TOUKU POKycMpoBKM oT =4 , 0 po rP=24,01 ..

Kak BUAHO 13 pUC. 2, &, BMUSHUE OLLIMGOK pacnosioXeHus usnyyateneii no ocu OX Ha ypoBeHb
5H 60niee CyLLeCTBEHHO CKa3blBaeTCs Mpu Bblbope TOUKM (DOKYCUPOBKM Ha ManbiX AafbHOCTAX OT

aneptypsl MCW. Tpu 3TOM yMeHblUeHMe 3HayeHMAa 5% He npesbiwaet 10% Ha AanbHOCTU
rP=4,0bgpnpn Ox-1,51. C yBennyeHNeM LanbHOCTU A0 TOUKM (POKYCUPOBKN BAUSAHUE OLLUNOOK

pacnonoXeHus usnydvateneid no ocm OX CTAHOBUTCA MEHEE CYLLECTBEHHbIM, W Ha [a/bHOCTU
2P =14,01" yMmeHblUeHWe 3HaYeHus Ha 10 % npoucxogut npu Ox =4,01. Bblbupaem Kak jo-

nycTumoe 3HayeHne Ax<1,51. Kak BMAHO M3 puc. 2, 6, BANAHME OLWIMOOK PacnonoXeHns nsnyya-

Tenelt No ocn OY Ha ypoBeHb 8/IMeHee CyLLeCTBEHHO, YeM BUSHME OLIMBOK pacnonoXeHUs usny-
yatenei no ocn 0X.

a 0 B
Puc.2

AHanu3 puc. 2, B NOKa3blBaeT, YTO BUAHME OLLIMOOK PacrnonoXXeHus (PasoBbIX LLEHTPOB U3NY-
yaTeneit No ocum 02 He 3aBUCUT OT JAaNIbHOCTU L0 TOYKM (DOKYCUPOBKU. OfHaKo, B OT/IMUMe OT npe-
AblAYLWNX CnyyaeB, BNUAHME OWMO0K No ocu OP, ABNSeTCA CyLeCTBeHHbIM U TpPebyeTcs NpuHATUE
creynanbHbIX Mep Mo UX CHWKeHUto [4]. O6nacTb AONYCTUMbIX 3Ha4YeHU AT, B KOTOPOWA YMeHb-
LLeHWe 3HaveHuns |5, He npesblwaeT 10 %, onpesensercs u3 ycnosusa Ar < 1/6.

CTaTncTnyeckas oueHKa TpeboBaHMN N0 TOUHOCTM YCTAHOBKM 3HAUYeHWIA HauYaslbHbIX (has,

HECYLLIMX YacTOT M UX UCKPETHOCTM B MHOFOMO3MLMOHHOM CUCTEMEe U3NyYdaTeneid nepepatoLLeli
NOACUCTEMbI GeCrPOBOAHON NepefaYmn sHeprum

CratucTuyeckune napameTpbl 3aKOHOB MNM®Y ynpasneHns okycuposkoin IMU (Buf 3aKoHa
pacnpegeneHns owmn6boK, AMCMepCMM 1 pasuycbl KOPpPenauuy owmnboK) ABAKTCA NPU U3YUYeHUU
CTaTUCTUKN MONSA U3NYYEHUA WUCXOAHbIMWU BennumHamu. OfHAKO K3-3a 60NbLIOro KO/MYecTBa
3/1eMEHTOB B NepefaLmx KaHanax B npesoxeHHon B [1,2] cuctemsl BIM3, BUAOB M UCTOUYHMKOB
HecTabubHOCTel JOCTATOUYHO CNOXHO ONpefenvTb BUA 3aKOHa pacnpejeneHns ownboK napameT-
poB curHanoB B Kaxaom kaHane ®AP B MCIW. YunTbiBad KOHCTPYKTUBHYK HE3aBUCUMOCTb Nepe-
JaloLWmMX KaHaioB 1 npeHebperas ux B3aMMHbIM BAUAHWEM, B fanbHeiwem 6yaem npegnonaratb,
4TO OLIMOKM YCTAHOBKM NMapameTpoB curHanos KaHanos AP B MCW HekoppenvpoBaHbl U paBHO-
BEPOATHbI.

PaccmoTpuM BAMAAHWE OLIMOOK B YCTAHOBKE 3aflaHHbIX AWCKPETHOCTEN HecyLlleil 4acToTbl U
HayaNbHOW (hasbl B KaXAOM M3/y4valoLlem 3/eMeHTe Ha XapaKTepucTuku nanyyveHns MCW. Pacuet
3HaYeHNA MaTEMATMYECKOro OXWAaHWA HOPMUPOBAHHOMN MIOTHOCTM NMOTOKa MOLLHOCTU MPOBeLeM
Ha ocHOBe (1) Mo BblpaXXeHMo
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Mpun 3TOM 3aKOH pacnpefeneHns HavalbHbIX (ha3 onpegensemMblii No (4) ¢ y4eTOM OLUMGOK
NMeeT BUA:

()

roe O - MakcMmanbHOe 3HaueHue OWWOKM YCTAaHOBKM HauvanbHOW (asbl B KaXKAO0M UCTOYHUKE 13-
NyYeHns; - CnydaliHas BeNMYMHa, PaBHOMEPHO pacnpegeneHHas B npegenax uHtepeana [-1,1].

OpAHOCTYMNeHYaTblil Y-06pa3Hblli 3aKOH pacnpefeneHns Hecyuwmx yacTtot (cm. (5)) ¢ yuetom
OLUIMBOK MOXKHO 3anucaTb B BUJE

fon =fO + jnpF + ANe2, ®)
roe Af - mMakcMmanbHOe 3HayeHue OWMOKM YCTAHOBKM HECYLLel YacTOTbl B KaXKAOM WCTOUYHMKE
N3NyYeHus:; ~ C/lyyailHas Be/iMuMHa, PaBHOMEPHO pacnpefernieHHas B npejenax WHTepsBaia
nnj

MartemaTnyeckoe mMofenvMpoBaHuve MO n3nydvarener B Toykax okycupoBkm MW npose-
nem ana MCU ¢ Temun e napaMeTpamMu U Ha TeX e [anbHOCTAX A0 TOUYKU (DOKYCMPOBKM, YTO U B
npeablayLLem pasgene.

Ha puc. 3 npusegeHa 3aBUCUMOCTb MaTeMaTU4YeCcKoro oXXnaaHua HOpMMUPOBAHHOIO 3HAYEHUA
NAOTHOCTU MOTOKAa MOLWHOCTU mn3nydyeHns MCW oT owmnbok O npu nsamMeHeHUWU [JanbHOCTM [0
TOYKM (POKYCMPOBKN OT =4,0bah po =24,0bap. Kak BMAHO ¥3 puc. 3, BuAHMUE OLIMBOK

3akoHa M® ynpasneHWs U31y4yaeMbIMU CUTHAIAMW He 3aBUCUT OT [afibHOCTW 40 TOYKM (hOKyCH-
poBKW. OfHaKO BAUSHME OWMOGOK 3aKoHa M® ynpaBneHus ABAAETCA CYLLeCTBEHHbIM U TpebyeTcs
NPUHATME cneynasnbHbIX Mep N0 UX YMeHbLUeHntO [4]. Mo pe3ynbTaTam MaTeMaTuyeckoro Mogenu-
pOBaHMA Ha puc. 3 BMAHO, YTO 061aCTb AONYCTUMbIX 3HayYeHWin O, Npu KOTOPOWA YMeHbLUEHNE
3HayeHus 5H He npesbiwaeT 10 % onpegensetcs u3 ycnosusa Ag <n/3.

6.0

Puc. 3
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Ha puc. 4 nprBefeHbl 3aBUCUMOCTM MaTeEMaTUYECKOro OXXMUAAHNSA HOPMUPOBAHHOTO 3HaYeHUS
NAOTHOCTU NOTOKa MOLHOCTH n3nyveHns MCIU 6e3 oIMOBOK B yCTaHOBKE 3aflaHHOM AUCKPETHOCTM
Hecywwmx YactoT A8=0 (puc. 4, a) 1 C y4eTOM MaKCMMabHOTO 3Ha4yeHuns 3Toin owmnbku AH=300 Kl
(puc. 4, 6) And ToUKN (hOKYcupoBkK rp = 14,0badh,

Kak BugHO u3 puc. 4, 6, BANSHME OLWIMOOK YCTAHOBKM HECYLLMX 4acTOT, HapacTatollee CO
BPEMeHeM, YMeHbLUAeT A/IMTEeNIbHOCTb Nayku MNMBW, 4TO fO/MKHO YUYMTLIBATLCA MPU OCYLLECTBNEHUN
(hoKycnpoBKN AMW Ha ganbHOCTAX, CpaBHUMbIX C b ag.

Puc. 4

C yBenMyeHneM [anbHOCTU A0 TOUYKM (POKYCMPOBKU, BAUAHUE OLIMOOK YCTAaHOBKU HECYLLUX
4acToT B nepejarolmx KaHanax MCW, cTaHOBMTCA 3aBUCUMbIM OT AIMTENbHOCTU (hOpMUPYEMOIt
naykn MBW, T.K. ¢ yBeNMYeHUMEM AaNbHOCTU A0 TOYKU (hOKYCUPOBKKU, npu MPY dokycmpoBke
OAHOCTYNeHYaTbIX AUCKPeTHbIX Y-00pa3HbIX MHOro4acTOTHbIX WUMMYNbCOB, YBe/NnumMBaeTca An-
TeNIbHOCTb, (hOPMUPYEMOIA B 061aCTM TOUKM (POKYCUPOBKM Nayvky chokycupoBaHHbIx MBW [2, puc.

JTdL,
Puc. 5
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Ha puc. 5 npuBegeHa 3aBUCUMOCTb HOPMUPOBAHHOMN CMEKTPasIbHOM NIOTHOCTA NOTOKA MOW
HOCTW n3nyyeHns MCW oT 3HayeHWin abCoONOTHON HeCTabUNbHOCTU YacToTbl Af U pasHbIX 3Have
HUA T - gnuTenbHoCTU navku MBW. Pe3ynbTaTbl NPOBeLEHHbIX pacyeToB Ha puc, 5 nokasanu, ut
CHWKEHMe 3HaYeHWs MIOTHOCTM NOToKa MowwHocT MCU He 60nee 10 % BO3MOXHO Npu obecLu
YEHUW JOMYCTUMbIX OLIMOOK 3HAYEHUI YCTAHOBKM HECYLLeid 4acToTbl M3nyyaTeneit n Hectabron
HOCTW YacTOTbl B NepefaroLnx KaHanax us ycnosus AfT < O/.

3aKnyeHne

TakuMm 06pa3om, BO3MOXHbI€ OTKNOHEHUS OT 3afaHHOW AWUCKPETHOCTU YCTAHOBKM HECYLUM«
4aCTOT M TOYHOCTM YCTAHOBKW HayanbHbIX (Pa3 n3nyyaemblX CUrHaNOB, KOOPAMHAT (Pa30BbIX LEH-
TpoB MCW nepegatowux nogcuctem b3 K TpyaHOLOCTYNHBIM Ha3eMHbIM 06beKTaM MPeaNoXeH-;
HbIX B [1 - 3], MOTyT CyLLECTBEHHO MOBAMATL Ha BE/IMYMHY NIOTHOCTU MOTOKA MOLWHOCTU SMU B
3afjaHHOM TO4YKe (DOKYCMPOBKM (Ha pekTeHHe MmpuemHoin nogcuctemsl BM3). Kpome Toro, pac-
CMOTpPEHHbIE B CTaTbe BO3MOXHbIe 31EKTPUUYECKME N KOHCTPYKTUBHbIE OTK/IOHEHMSA MOTYT CYLLEeCT-
BEHHO MOB/NATL Ha MPOLECChl (HOPMUPOBaHUA 3aaHHbIX NapameTpoB nNocnefoBaTenibHocTei MBI,
370 B CBOIO 0Yepefb CYLLECTBEHHO NOBAMSET Ha BENNMYMHY nepedaBaemoli cuctemol bM3 mouwHo-
CTV MO MOCTOAHHOMY TOKY NOTPebuTento Ha 06bekTe. o pes3ynbTataMm MaTeMaTMyecKoro Mogenu-
pOBaHWA, NPUBEAEHHbIX Ha puc. 2-5, 060CHOBaHbl TPpeb6OBaHWA MO 06ECMEYEHNIO MAKCUMASIbHbIX
OLWMOBOK MpU KOTOPbIX MJIOTHOCTb NOTOKA MOLLHOCTM CoKycupoBaHHbIX TBW n3MeHATCS He
6onee yem Ha 10 %, a MMEHHO; NO PaCcnoIOKEHNIO KOOPAMHAT (ha30BbIX LEHTPOB M3NyyaTenen - us
ycnosusa Ax<15/1, Az < J1/6, no ycTaHOBKe Haya/bHOWN hasbl No manydatenam MCW - u3 ycno-

BUA ,ﬂ,(*)<]'l/3 N MO TOYHOCTWN YCTaHOBKMN Hecyu_Le|7| 4acToTbl U ee HecTabuNbHOCTN - U3 YC/oBUA

AfT <O/[. Ncxofa n3 3TOro MOXHO NPefbsABUTb TEXHUYECKUe TpeboBaHWUA K KOHCTPYKTMBHbLIM
napameTpamMm M 3/IEMeHTHON 6a3e HeOOXOAUMBIX Ana pa3paboTkm Takmx cuctem BM3. Ha ocHoBa-
HAN W3N0XEHHOIT0 MOXHO 3aK/MUUTb, YTO TeXHWYecKas peanusauma Takux cuctem B3 npu
MCNONb30BaHWN COBPEMEHHON LM(DPOBOI 3n1eMeHTHOW 6a3bl BO3MOXHaA, HO C AOCTATOYHO XECTKU-
MW TpeboBaHUAMM N0 06ecneveHn0 MeCTOMOIOXEHUS (Da30BbIX LeHTPOB m3ny4yateneii 8 MCU no

[AaNbHOCTU 10 TOYKM (DOKYCUPOBKM Ha peKTeHHe NpuemMHoi nogcuctembl BIMS (no Hopmann K
aneptype MCW).
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