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1 esb npakTHYECKOH PadoTHI

O3HakomJIeHUE C METOJaMHM  PaJUONOAABICHUS  CPEJICTB
PaInOCBS3U 151 MPUHIUIIAMUA pacueTa 3¢ pekTUBHOCTH
PaaroNo1aBICHUS.

[lepen BBIIOTHEHHEM MPAKTHUYECKUX 3aJaHUNA  CTYACHTHI
JOJDKHBI OPUEHTUPOBATHCS B OCHOBHBIX AaCHEKTaX TEOPETUYECKUX
OCHOB PaJUOTEXHUKH, HMETh IMPEJCTaBICHUE O MPHUHIMIIAX
(GYHKIMOHUPOBAHUS  CPEJICTB  OCCIPOBOJAHOM  CBSI3M,  BIIAJICTh
METOJIaMH pacdyeTa MaTeMaTUYECKUX BBIPAKCHUHN C HUCMOJIb30BAHUEM
MatemaTndeckux naketoB MathCad nimn MathLab.

Bpe3ynbTaTe BBINMOJHEHUS MPAKTUYECKOTO 3aJaHUS CTYIACHTHI
JTOJDKHBI  OCBOMTb ~ METOJbI  OIIEHKHM YCIOBUM W  KpPUTEPHUEB
7 (PEeKTUBHOTO PAAUOIIOAABIECHUS CPEJICTB PATUOCBS3H.

2 3amanue

1. IlpuHATH ciemyromue MCXOJHBIC AHHBIC: Y = 1, pabouas
yactora paguocBsasu f,; = 0.3*N*10° (I'm) (rme N — mopsaxoBbiid
HOMEp IO CIUCKY TPYyHIbl), BETHUUHBI N,y Npe y Pruns Puc » Gun » Gue
BBIOpATh MPOU3BOILHO (MCXOMAS U3 MPAKTUKU PATUOCBSI3H).

2. Ha ocHOBe TIpUBEACHHBIX BBHIIIE MaTEMaTUYECKUX
BBIpAKEHUM, a TakXKe HCXOIHBIX JaHHBIX, HAWUTH MPEACIbHYIO
JOACTAHLUIO  TOAABICHHA R, 00,  ONpenenuts  K03(QOUIMEHT
NOAABIICHUS HA BXOJI€ NMPUEMHOTO YCTPOMCTBA U OLIEHUTh HA OCHOBE
ycaoBus (15) Bo3moxkHocTh ocymectBienus POII CbBC 3aganHoro
THIIA.

3.  Ecmm nns BeIOpaHHBIX MCXOMHBIX AaHHBIX ycioBue POII
HE oO0ecleuynBaeTcs, TO U3MEHUTh KaKWe-IMO0O W3 HHUX I
obecnieuenus POII.

3 IlopsiiOK BBINOJIHEHUS PadOTHI

1. Ilomy4yuTh 3a1aHKE;

2. I3y4uTh TEOPETHUYECKYIO YaCTh;

3. BBITIOTHUTE pacdyeT Ha OCHOBE METOIMYECKUX YKa3aHUM;
4. CoCTaBUTh OTYET.



4 Conep:xxaHue 0TYETA

1. TUTYIBHBIN JUCT;

2. Kpartkas teopus;

3. Pacuer 3HaueHuii, TpeOyeMbIX 3aJaHUEM MPAKTUUYECKOU
paboTHI;

4. BeiBon.

S Teopernyeckast 4acThb

Paouoceazp siBnsiercs BaXHEWIIMM, a BO MHOTHUX CJydasX U
€IMHCTBEHHBIM POJOM DJJIEKTPOCBSI3W YEpe3 BO3AYLIHYIO Cpeny,
CIIOCOOHBIM  O0OecneyuTh OOMEH  pEuYeBOM  WJIM  TEKCTOBOM
uH(popMaLue MexXay KOppeCOHACHTaMU.

PaguocBszb, B OTJIMYME OT MPOBOJHON CBSI3U, MOXET OBITH
yCTaHOBJICHA!

— C 00BbEKTaMU, MECTOIIOJIO0KEHNE KOTOPBIX HEU3BECTHO;

— Yyepe3 HEMPOXOAUMBIE WM HETOCTYITHBIE YYaCTKH MECTHOCTH;

— ¢ 00BEKTaMH, HaXOISIIUMHUCS B BO3AYXE WU B MODE.

[Ipu  opranmzanmum ©U  00ECHEUYEHUM  PAJUOCBS3U  C
UCIIOJIb30BAHUEM COOTBETCTBYIOUIUX CUCHIEM O0ECHPOBOOHOU CBA3U
(CBC) HeoOX0aUMO YUUTHIBATH CIIEYIONINE OCHOBHbBIE (DAKTOPHI:

— BO3MOXHOCTb IIepexBara IIEpErOBOPOB M  Iepenay
3JI0yMBIIIJIEHHUKAMU;

— BO3MOXXHOCTb ONPENEJICHUS] 3JIOYMBIIIJICHHUKAMH MECT
HaxXOXJEHUsS  padoTaloMX  paguoCpPeACTB M CO3JaHUS UM
pEeIHAMEPEHHBIX PAJUOTIOMEX;

— 3aBHCUMOCTb COCTOSIHMSI CBSI3M OT YCJIOBUU MPOXOXKIACHUS
pPaauOBOJIH M BO3MOXKHBIX €CTECTBEHHBIX WJIM MPOMBIIUICHHBIX
MIOMEX B ITYHKTE MPUEMA;

—  YCIIOBUA  3JEKTpOMarHuTHOM coBMmectumoctu (OMC)
pa3IMYHBIX PagUO3IEKTPOHHBIX CPEACTB;

— YMEHBUIEHUE JAJbHOCTU ACHCTBUS PATUOCBI3U MPU OOMEHE
uHdopMaluei B IBUKEHUU.

Paouonanpaenenue - 310 crnoco0d OpraHu3alMU pPaaUOCBI3U
MEXIY IBYMsI KOPPECIOHJAEHTaMH (CBSI3b THUIA «TOYKA-TOYKa»). B
3aBUCUMOCTH OT Ha3HAY€HUs paJUOHANpPaBICHUS MOTYT OBITh
HOCMOAHHO  OCUCMEYIOWUMU, OCEHCYPHLIMU, PE3EPEHLIMU U



ckpoimpimu. CBs3b TIO PaIUOHANIPABICHUIO MOXET 00ECreunBaThCs
Ha OJHOM WiIM JABYX 4acToTax. Ilpu paboTe Ha OJHOM YaCTOTE
BO3MOKHA TOJILKO cumniekcHasa (riepenada B OJHOM HAIpaBJICHUM)
WIM  HOJYOYNIEKCHAA (mepegaya W TpPUEM  KaXIbIM
KOPPECIOHJICHTOM BEAYTCS MOOYEPEIHO) CBA3b. [Ipu Hanmuuu nByx
YaCTOT CBSI3b MOXET OCYLIECTBIISITHCS TAKXKE U B HOJIHOOYNIEKCHOM
pexuMe (OHOBpEMEHHasi paauornepenadya B 00OMX HaNpaBIICHUIX)
pU OMPEACICHHOM Pa3HOCE YacTOT MepeaTuuKa U MPUEMHHUKA.

[IpeumyiiecTBa pagroHaNpaBICHUMN:

— olecrieunBaetrcsi HeoOxoaumasi OBICTpPOTa W MPOCTOTA
YCTAHOBJICHUS CBSI3H;

— YBEJIMYMBAETCS CKOPOCTH Mepe/iaund COOOIICHUIT;

— TIOBBIIIAETCS MACKHUPOBKA OT 3JI0YMBIIUIEHHUKOB PadOThI
paauoOCTaHIMi, OCOOCHHO TIpU TPUMEHEHUHU JIMHEWHBIX WIIU
WHIUBUTYaIbHBIX TO3BIBHBIX, pa00oTe 0€3 MO3bIBHBIX, a TaKXKe IpH
BEJICHUU MTpUEMa U NIEPEJayu Ha Pa3HbIX YaCTOTAX;

— MMEETCSI BO3MOXKHOCTh HamOosee 3 (PEKTUBHO HCIOIb30BATh
AHTCHHbl HAIMPABJIECHHOIO W3JIYYEHHUS, UYTO PE3KO YBEIMYHMBAECT
JTATBbHOCTb U CKPBITHOCTD CBSI3H.

Henocratku:

— TIOBBIIICHHBIN pacxo/l paJuOCPE/ICTB B MYHKTE HAXOXKICHUS
KOpPpECIOHJIEHTa, OT  KOTOpPOro  OpTraHu3yeTrcsi  CBs3b MO
paIoOHAaIPABIICHUSIM;

— HE00XO0AUMO OOJIBIIIOE KOJIMYECTBO YACTOT ISl CBSI3H.

Paouocems - ciocod opraHu3aniy paguoCBsI3u MEXKIY TPEMS U
oonee koppecnoHaeHTaMu. OCHOBHOW TIpU3HAK paJUOCETEH —
HEOOXOJMMOCTh  OOECIeUeHUs] KOMMyTauuu (M aJpecally)
COOOLIEHUH.

Panuocetn MOryT OBITb  HOCHOAHHO  OeUCMEYIOUWUMU,
O0ecypHbIMU, pe3epsHbimu M ckpvimovimu. Pabota B paguocetd B
3aBUCUMOCTH OT €C Ha3HA4YeHUs] MOXKET ObITh OpraHW30BaHa Ha
oOllel 4acToTe WM Pa3IMYHBIX YacTOTax MpUEMa M Tepeaadu, Ha
OJIHOM BBI3BIBHOM M HECKOJBKMX Pa0OYMX 4YacTOTaX, Ha 4YacTOTax
nepeaTyukoB  (KOMOMHHUpOBaHHAs  pajJMoOCeTh), Ha  YacToTax
JEKYPHOTO TIpUeMa.

[Ipeumyiiecrna:

— YMEHBIIAETCA pacxo cui u cpenctB Ha YC 11V



— YMEHBIIIAETCS PaCcX0] paAruovacToT;

— yaydIIaeTcs pa3Bea3auieHHocTh ITY, ux MOOUIIBHOCTB;

— BO3MOXXHOCTh TIepe/laur COOOIEHUN OO0JIBIIIOMY KOJMYECTBY
KOPPECTOHJCHTOB (CBSI3b OMOBEIICHHUS ).

Henocrarku:

— HU3Kas MPOMYyCKHAasi ClIOCOOHOCTb;

— HU3KAas pa3Be3alllUIICHHOCTb;

— HH3Kas 3allUMIICHHOCTb OT TMPEJIHAMEPEHHBIX IOMEX
MPOTUBHHUKA.

CBsi3bp MEXK]ly KOPPECIIOHIEHTAMU OCYLIECTBIISIETCS MO €IUHBIM
npaBWIaM  paJuoCBs3M, Tepefladyd  paauorpaMM U BEACHUS
paanooOMeHa, 00s3aTeIbHbIC JJIs1 KaX0TO U3 KOPPECIIOHICHTOB.

[IpuBegeHHbIE  BBINIE  MPEUMYIIECTBA U HEJOCTATKHU
paJMOHAINPABICHUNA U PaguoCeTe MPUBOIAT AWIEMME: TJE, C KEM,
KOT/Ia U B KaKUX OOCTOSITEIHCTBAX MPUMEHUTH TOT WX MHOM CIOCO0
opranu3anuu paauocBszu. Ha mnpakTuke, NpeuMyIIECTBO MpU
OpraHU3allMu CBSI3U BCE YK€ OTIACTCS PAIUOCETIM, U TOJBKO B PsIjiC
CIy4aeB MOTYT OPraHU30BBIBATHCS PaJUOHANPABICHUS (HAIpUMED,
Opu nepeAaaye OTHOCHUTENBHO OOJBIIMX TOTOKOB HH(OpMAIUU B
UHTEpecaxX OJHOTO KOPPECHOHACHTA C  IEJIbI0  HCKIIIOYUTH
JIOJITOBPEMEHHOE 3aHATUE paauoceTu OIHOU rapou
KOPPECIIOHJICHTOB WJIM C IIEJIbI0 COKPAICHUS MaTepUANIbHBIX 3aTpat
Ha 00ecIeueHe PaJuoCBs3M).

OCHOBHBIMU acCIeKTaMHu MH(POKOMMYHUKAITMOHHOW
oe3zonacHoctu CBC SBISIOTCS  0OCHynHOCHIb, UEAOCHHOCHb W
KoHguoenyuanbHocmsy nepegaBacMoi HHPOPMaIIUH.

OngnuMm  u3  (akTOpPOB, BIMSIONIMX HAa JIOCTYNHOCTh H
[EJIOCTHOCTh TepeaBaeMoil MHGOpPMAILINK, SBISETCS BO3MOXHOCTH
HapyLICHUS (yHKIIMOHUPOBAHMUS CbC IIyTEM UX
paouodnekmponnozo nooaenenus (POII).

Paouornexmponnoe nooasnenue — KOMIUIEKC MEPOINPUATUI U
JNEUCTBUM, TMPOBOJUMBIA C TIOMOIIBK CIEUUAIBHBIX CPEICTB
CO3JIaHHUSI NpeAHaMepeHHbIX MNoMeX, BO34EeMCTBYIOWMX Ha KaHan
pagnocsasn nogasisiemMort CbC ¢ menpro ae30praHv3alnnu CBSI3U U
HAHECEHUS JKeJIaeMOT0 MHPOPMALMOHHOTO yuepba.

OcnoBHas 1enap POII CBC 3710yMBIIUIEHHUKOM — CHUKEHUE
3(PEeKTUBHOCTH UCTIOJIL30BaHUS PECYpCa CBS3U, KOTOPOE MPUBEACT B



CBOIO  oOyepelb K HEMUHYEMOMY  VyXYJIICHUIO  KadyecTBa
(GYHKIIMOHUPOBAHUSL CpeACTB oOMeHa uHpopMmanuei. Yka3zaHHas
I[EJIb MOXET OBbITh JOCTUTHYTa IMyTEM pPEIICHUs CISAYIOMMX 3a/ad
POIL:

— yMEHbIIIeHue npomnyckHo# criocoonoctu ChC;

— 3aJlep)Kka mepeaaBaemMoil  uHbOpMalMK, Ha  BpeMs,
IPEBBIIAIONIEE JUTUTEILHOCTD I[IUKJIA MPOLIECCA YIIPABICHHUS;

— BHECEHUE JIOKHOW MH(POPMAIIUH.

Taxkum oOpazom, POII CBC BiauseT Ha JBa U3 TPEX OCHOBHBIX
aCIIEKTOB UH()OKOMMYHUKAITMOHHOM 0e30MmacHOCTH CBhC:
O00CMYRHOCHb U Ye10CHHOCHb TIEPEIaBAEMON HH(POPMALIHH.

[lon 3I¢ppghexkmusnocmoro  paouonooasienus  MNOHUMAIOT
CTEINeHb JOCTHXEHHS TpeOyemoro wmHbopMamuoHHoro ymepba CC
Opu  BO3JCHCTBUU MPEIHAMEPEHHBIX IMOMEX PaJUOdICKTPOHHBIX
cpeacts (POC) 3noymbiluieHHUKa Ha KaHal paauocBsizu. CreneHb
UH(OPMAIIMOHHOTO YIIepOa OMpenemnseTcsl KaK 8blCOKAsn, CPeOHAA N
HU3KaA.

s ouenku 3¢ dextuBHocTH POII Mcnons3yroTcs nokazamenu
appexkmuenocmu v Kpumepuu I¢hhexmusnocmu.

Ha npaxTuke B psijie ciiydaeB TakKe BOSHUKAET CUTYyalUsl, KOraa
HEOOXOIMMO  OOECHEeYUTh  HECAHKIMOHUPOBAHHOE  AKTHUBHOE
BO3JICIICTBUE THUIIA paouonooasienusn («ayuieHus») KaKux-muoo
PaIuOCPEJICTB aHAJOTOBOM WM IU(PPOBOM CBSI3M, TaKUX Kak,
HaIMPUMEDP, TOJTOCOBBIX pPallhii, COTOBBIX TE€IE(POHOB U T.J. HA BAXKHBIX
KOPIIOPAaTUBHBIX 3aceaHusIX, JEKIIMOHHBIX 3aHATHUSX, 3aKPBITHIX
CyJICOHBIX 3acCelaHusX, TeaTpaJbHBIX TMPEJACTABICHUSIX H T.I.,
KOTOpPbIE MOTYT HApYyIIUTh YCTAHOBJIEHHBIA OpPraHU3alUOHHBIN
HOPSIIOK WM TPUBECTH K  HECAHKIMOHMPOBAHHOW  yTEUKE
KOH(pHUIESHIINATBHON HH(POPMAIIUH.

B npaktuueckoii cutyauuu npu POII pagnorenedonnsix ChC,
HalpUMEp, C aHAJIOTOBBIMU BuAaMu Moayiasiuuu (AM, UM, OM u
Ip.) ¢ peructpamueir mHPOpMaIuyu KOPPECIIOHACHTOM B KauyeCTBE
ocHOBHOro  mokazarens W  (MHpopMmanMoOHHOrO  TpHU3HAKa
sabpdexktuBHocTn — UIID) mnopasnenuss paauotenedonusix CbhC
MpUHATA Pa300PUYMBOCTh PEUN MPUHUMAEMOTO COOOIICHUS:

W=G,,/G (1)



rie G,, - KOJIMYECTBO MPaBUIbHO IPUHATBHIX DIEMEHTOB
coobmeHus ((hopMaHT, 3BYKOB, CJIOTOB W (hpa3);
G - o011ee KOJIMYECTBO MEPEIaHHBIX JIEMEHTOB PEUH.

YcaoBus 3pPeKTUBHOTO paaronogaBIeHUA

Hns ocymectBiaenuss sddektuBHoro noxaaieHuss CBC
HEO0OXO0IMMO BBITIOJIHUTH CIEIYIOIINE YCIOBUS:

— obecrneynTh MaKCUMaJbHO TOYHOE YaCTOTHO-BPEMEHHOE
COBMeEIIICHHE UHTEPBaJIOB padoThl nojaBisieMoit CbC u KoMILIeKCOB
POII npoTuBHUKA;

— chopmMupoBaTh HanboJsiee PAMOHATBHYIO WM ONTUMATbHYIO
CTPYKTYpY MOMEXHU;

— obecnieuuTh TpeOyeMoe COOTHOIIEHHWE TOMeXa-CUTHAI Ha
BXOJE€ TMOJABIISIEMOI0 MPUEMHHUKA kg, IPU KOTOPOM JOCTUTAETCS
Tpedbyemoe 3Hauenue M9 nnst nannoi ChC.

Jnst oneHku 3(PEKTUBHOCTH BO3JACUCTBHS MOMEXM HA KaHal
cesi3u (Ha mnpueMHUK CBC) uCHONB3yIOT B KayecTBE KpUTEpUs
MIOHATUE KOIhpuyuenma nooasienus.

Koagppuyuenm nooasnenusn (K,) - MunnmampHoe TpeOyemoe
oTHomeHue mnomexa-curHan (OIIC) mno MOIHOCTM WM  TO
HalpsDKEHUI0 Ha BxojAe mnoxaamisiemoro mpuemHuka CBC, npu
KOTOPOM o0ecrnieuynBaeTcs 3aJaHHAs 3 PEKTUBHOCTH
panuononasienus (DPII) unu 3agannoe 3nauenune UID.

K, = (P, /P_)sx.npw. Ip¥ 3a1aHHOM HIID (2)

Ncxons uz onpenenenus, K, 3aBUCUT OT CIEAYIOMUX (PAaKTOPOB:

— ot 3amanHoro UIID (B gaHHOW paboTe paccMaTpUBAIOTCS
AHAJIOTOBBIE CHCTEMBI paguocBsa3u, mnostomy MWIID  aBusercs
pazoopunBOCTh peur B oAaBissemMoM kaHajae ChC);

— OT COOTBETCTBUS CTPYKTYPbI IOMEXH CTPYKTYpE CUTHAA;

— OT aJrOpUTMOB OOpaOOTKM CHUTHAIa W MOMEX B TpakTax
MOAABJIIEMOTO MTPUEMHUKA.

OrMmeTruM, 4YTO YeM Bbllle 3HaueHue K,, TEeM BBIIIC
ycToiunBocTh KaHanma cBsiz3u CBC k [aHHOMY BHUIYy TMOMEXH.



IToka3arens K, IXPOKO UCIIOJIB3YETCS ISl SHEPTETUUECKUX PACUETOB
npu opranuzanuu POIL. Ilpm sToM wucxoasT W3 TOro, 4ro s
obecrieueHuss 3agaHHOro d(dexra MmoaaBIeHUS  HEOOXOIUMO
BBITIOJIHEHUE YCIIOBUA:

K, > K, npu K,, =(P,/P.)min.mpes. 1p¥1 3a1annoM UI1D, (3)

TA€ gex. - COOTHOIIIEHUE TTIOMEXa-CUTHAJ HA BXOJIE MOIABIIEMOIO
IPUEMHUKA.

B  coorBeTrcTBMM €  M3BECTHOM  METOAUKOM  OLEHKHU
3(phEeKTUBHOCTH TIOJABJICHUS aHAJIOroBhIX paauokaHaioB CBC,
NPOU3BEAEM  ONPEJCICHHBIE pacyeTbl C  COOTBETCTBYIOIIMMU
BBIBOJIaMU M O0OONIEHUSIMU, T.€. pemuM npsmyro 3agauy POIl Ha
CIEAYIOLIMX JTallax:

— onpenensierca omuouienue nomexa-cuenan (OIIC) Ha Bxoae
MOJABJISIEMOTO NTprueMHUKA KBX;

— nIpeAenbHas JaJIbHOCTh NMOJABIEHUA Ry ppen (MCHONB3yeTCs
METOJMKa »HepreTuueckux pacuetoB POIl  paauwocssazu), B
pEe3yNbTaTE YEro JNENACTCS BBIBOJ O BO3MOKHOCTH SHEPTETUUYECKOTO
nogasieHus gjanHou CBhC;

B cooTrBeTrcTBMM € BHIOM IIPUMEHSIEMOrO CHTHajlIa B
nonasisieMort CbC u CTpyKTypOU MOMEXMU:

— onpenensiercss OIIC Ha BBIXOJIE MOAABISIEMOrO MPUEMHHUKA
(IeMOIyIATOPA)  Kgmyx, MJISI UETO MPEIBAPUTEIBLHO HEOOXOIUMO
OpPOBECTH CHUHTE3, OOOCHOBAHME M OIEHKY ONTUMAJIbHOW WIH
PalMOHAIIBHOM CTPYKTYphl nomexu s ganHou CbC;

— 10 TNOJy4eHHOMY 3HaueHur K., ompenensercs 3HaYCHUE
npunaroro s ananuza UIID - pazdopuuBoctr peun W Ha BBIXOJIE
npueMHuka nojaasisiemon CbC.

[Io aHaIOrMYHOW METOAWKE pemuM oopamuyio 3aoavy PIII -
onpeaenenue Tpeoyemoro OIIC Ha BXojAe MoAaBISIEMOro MPUEMHHKA
K, no 3aganHomy 3HadyeHuto pazbopumBocTd W mpu H3BECTHBIX
croco0e mpueMa M CTPYKType CUTHaIa U TIOMEXHU.

PaccmoTpenue Bo3moxxHocTH 3¢ dhextuBHoro POIT CbC Haunem
C ONIPEACIICHUS €€ IHEP2EMUUECKOU 603MONCHOCHU NOOABICHUA.

Pacuer 3neprern4eckoii Bo3amo:xknoctu PIII CbBC
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Onnum u3 ycnosuii a¢dexrunoro POII cpencte ChC saBnsiercs
UxX JJaeKkmpomazHumuas oocmynnocms (OMJ]l), mnoa KoTopoi
MOHUMAETCSd BO3MOXXHOCTh HX OOHApYXKEHUS W TIOJABJICHUS C
3aJlaHHON  BEPOSITHOCTbIO B KOHKPETHOU  paou0I1eKmpoHHOI
oocmanoeke (P20). Mepoii usmeperus OMJI sBiaseTcs pacCTOSHHUE
ot cpeactB POII no momaBnsiembix cpenctB ChC, obecneunBaroniee
3aIaHHYI0 BEPOSTHOCTh OOHAPY>KEHUsI (BCKPBITUS) U TOJABJICHUS C
Ka4eCTBOM HE XyKe TpeOyeMoro (3a1aHHOro0).

ONBITHBIM MYTEM YCTAHOBJIEHO, YTO I KaXXJIOM KOHKPETHOM
CbC, B 4acTHOCTH i1 KaXAOTO BHJA PATUONEPENadY C YYETOM
KOHKPETHBIX CXEM MOCTPOEHUS MPUEMHBIX YCTPOUCTB OIPE/ICICHBI:

— Kewix min;

— HeoOXxoaumble KOI(DQPHUUIMEHTHI TMOMABICHUS gy, T.C.
HaWMEHbIIIEe HEOOXOAMMOE OTHOIICHUE MOIITHOCTH;

— TMOMEXH U TIOJIE3HOT0 CHTHAJla Ha BBIXOJE MPUEMHOTO
ycTpoiicTBa (0e3 ydera BUJAa NMOMEXM U CUTHAlIa COOTBETCTBEHHO),
IpU KOTOPBIX C 33JaHHOW BEPOSTHOCTBHIO MPOUCXOJUT HCKAKEHUE
MOJIE3HOT0 CHUTHana. s cilyyas WCIONb30BaHUSI PATUOCPENICTB C
aHaJIOTOBBIMU BUJaMu MoxayJsiiuu (B yactHoctu, TJIO-UM u TIII'-
AM) paccunTaHo, 4TO

K,=11- L5 (TV/I®-YM) - «panuotenepon»
K,=1.0- 1.2 (TJIT-AM) - «cnyxoBo# paauorenerpad»

[To u3BecTHBIM 3HaueHUsAM K, MOXHO OLICHUTh MaKCHUMAaJlbHOE
paccTosiHue (NPENENbHYI JUCTAaHLMIO MNOJAABIEHUS R, ,,00) OT
cpeocme nooasnenusn (CII) 10 npueMHOT0 yCTpONCTBA MOAABIIEMON
CbC, mpu KOTOpPOM BBINOJHIETCS JHEprerudeckoe yciosue PII:
OTHOIIICHUE MOIIHOCTU TOMEXM K MOIIHOCTH CHUTHajla Ha BXOJIE
MpUEMHHUKA MOAaBIsIeMOro KaHaja cBsi3u Kex JOJKHO ObITh HE MEHEe

K,

Kex ZKn .
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Paccuuraem mpenenbHyr0 aucCTaHOUIO mnojaaBiaeHus Y KB-
panuocBs3u R, s 3ajaHHBIX yCIOBUM 110 (hopmyrie:

(4)

R. =D x\/PnnXGnnXGnan(P(Dc)thnzXV
n ¢ Pncxancxancx‘P(Dn)thc2 XKn

rae D¢ - nucTanmus cBs3y,

D, - 1anbHOCTh IOJaBICHUS (PACCTOSHUE HAa MECTHOCTH MEXKITY
CII 1 moaBiasi€eMbIM IPUEMHHUKOM);

N, Nye - BBICOTBI MOAHATHS MepeAaroNIuX aHTeHH cpeacTB POIT
U CBSI3U COOTBETCTBECHHO;

K, - TpeOyemMblii k03 PUIIUEHT MOAaBACHUSI IO MOIITHOCTH;

P,ns Ppe - MOIITHOCTH TIEPEAAIOIINX YCTPOUCTB CPEJACTB MOMEX U
CBSI31 COOTBETCTBCHHO;

Guny Gue - KO3DOUIMEHTH yCUJICHHUS TMEpeaaroliuX aHTECHH
IIOMEX U CBSI3M COOTBETCTBEHHO;

- kK03pPUUMEHT MOIAPU3ALMOHHBIX IOTEPh  BCICACTBUU
paziIuuuiil B ossipusanuu u3iaydeHus anteHH CII u npuemMHuka;

o(Dn), ¢(Dc) - ocnabieHye paadoBOJIH Ha TUCTAHIUSAX CBSI3U U
PII cooTBETCTBEHHO.

Kak BugHO W3 GopMyibl, TUCTaHUMS CBsI3M R, 3HaAYMTEIHLHO
3aBUCUT OT BCEX MapaMeTpoB B HEHW NPUCYTCTBYIOIIMX, YTO
YCIOXKHSET 3aJadyy MaTeMaTHMYeCKUX pPacdeTOB  BO3MOXKHOCTH
koHkpeTHoro POIT ChC.

[Ipu pemennn 3amaun 3¢ dexrrnBHoctr POIT CBC HeoOxoaumMo
paccMmaTtpuBath Hauaydmuil (D¢ min) 1 Hauxyammi ciydai (D max) ©
TOYKH 3PEHUS HAIITUX BO3MOKHOCTEH.

Hansroctnn POII D, CII mameit CBC cocTodT W3 IaabHOCTH
ynaneauss ot JwmHuM cBa3u  (JICB) CII 310ymblnuieHHUKa W
nogasysieMoro npuemuuka Hameil CbC. Dn B KaXXJ0M KOHKPETHOM
ciaydae OyayT BapbHpOBaTh B IIUPOKHUX IpejiesiaX B 3aBUCUMOCTH OT
MmectonoiioxkeHust camux CII u POC nonxasngemont CBC. YcaoBumes,
yTo 1nojoxenue CII 3710yMBbIIIJIEHHUKA CO BPEMEHEM M3MEHSITHCS HE
Oyner.

N3BectHO, uTto Kaxaoil m3 CBC MoxkeT Ha3zHadaThCs rpynna
(UMKCHUpPOBAHHBIX YACTOT, HAa KOTOPBIX Benercs paamoodOmeH. Kak
paBWJIO, Ha3HAYaOTCS padboure (OCHOBHBIC W JOMOJHUTEILHBIE) U
pe3epBHbIe YacToThl padoTel POC. Ilepexon Ha pe3epBHBIC YaCTOTHI
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OCYIIECTBIISCTCS B COOTBETCTBUHU C IIOMEXOBOH paJIMOOOCTaHOBKOU U
OOYyCJIOBJIEH pSJAOM IIPUYMH, OCHOBHOH H3 KOTOPBIX SBIISICTCS
PaIMORJIEKTPOHHOE BO3ACHCTBUE MPOMBIIUICHHBIX PAIUONIOMEX HWJIIH
MOMEX  3JIOYMBINIJICHHWKAa Ha  paboume  y4acTKHM  CIEKTpa
PAAMOCTaHIIN .

B oOmem ciydae mpeACcTaBisiET CJIOXKHOCTh YYET TaKux
xapakrepuctuk noaasisieMod CbC Kak MOCTOSIHHO M3MEHSIOLIEECS B
MPAKTUYECKUX YCIOBUAX MECTOIOJOKEHUE IIOJIABISIEMbIX CPEJICTB
CBbC, BBICOTBI MOJHATHS AHTEHH PAJUOCTAHIUM, MX MOIIHOCTHBIC
XapaKTePUCTUKH, KOAXDPHUIIMEHTH YCHICHHUS IPHUEMO-TIEPEIAOIINX
QHTEHH W MUX  TOJSPU3AIMOHHBIC CBOICTBA, yCJIOBHUS
pacnpocTtpanenus paauoBoiiH (PPB) na tpacce POII. Ilpennaraemas
Marematndeckass mopaeiab Bo3MoxkHocTH POII CbC nammx POC
MO3BOJISIET C ONPEACICHHON J0JIEM YCIOBHOCTH IMPEIYCMOTPETH BCE
BO3MO>KHBIC BapHaIlMd U3MEHEHUS TapaMETPOB, BXOJAIIUX B YCIOBUE
s dexruBroro POIT CBC.
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6 BoinoJsiHeHune padoThbl
IHocaenoBatenbHOCTH pacuera R,

1) PaccunThIBacTCS IJTMHA BOJIHBI A pabOTHI TI0IaBIIIeMOM
paguoCeTH:

8 A= c%a6 (5)
rae ¢ = 3-10° m/c - ckopocTh pacnpocTpaneHuss OMB,
fpu6 (I'y) — pabovas yacTOTa PagUOCBS3H.

2)  PaccuuThiBaeTCsI  MHOXWUTEIb,  YUYUTHIBAIOIIAN  BHU/
MOJISIPU3ALINY, UCTIOJIB3YEMOM B aHTEHHAX PAUOCETH (:
(e - 1) +(60i5 )
=" 7, (600 )
- JJIA BepTHKaﬂBHOfI MoJsIpru3anrn, KOTOpas I/ICHOJ’IBSYCTCSI B

Haiem ciayyvae 17 CbC,
€, 0 - TARJICKTpUYECKasi U MarHUTHas MPOHUIIAEMOCTh CPE/IbI.

[Ipuyem, B ycnoBusax pacnpocTpaHeHusi paauoBosiH (PPB),
XapakTepHblX g Teppuropun POII, MOXHO NPHUHATH YHMCIOBBIE
3HAUYEHMS MapaMETPOB € U ¢ CTPOro PukcUpoBaHHBIMU. OJIHAKO, JJIs
YBEIWYEHUS (PYHKIMOHAIBHBIX BO3MOXXHOCTEM IPEMIOKEHHOTO
aNrOpyuTMa, 3HAYCHUS ITUX [TAPAMETPOB MOT'YT 3a/1aBaThCsl, UCXOSI U3
peasibHbIX ycnoBuil PPB.

3) PaccuutbiBaeTcs MUHHMAalbHas A(QPEKTUBHAsT BBICOTA
TOTHSITUS] aHTEHHHI Ng!

A
B =)
o o

4)  PaccuMThIBaIOTCS  SKBHMBAJICHTHBIC  BBICOTHI ~ aHTCHH
nepefaTuyNKoB CBA3U U moMex N*,, e !

h.il'l.!l'-'! :’\J‘I{h:mﬂ.’iﬂ +.I]: (8)
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5) IlpoBoauTCA CpaBHEHUE DKBUBAJCHTHBIX BBICOT MOJHSATHS
aHTeHH N*,, ,c.» no OTHOIIEHUIO K MHUHHUMAaJbHOH 3((dEeKTUBHOM
BBICOTE Ng HA OCHOBAHMH KOTOPBIX, ACIACTCS BHIBOJ O IPOBECIACHUHU
JTAJbHEUIIINX PACUETOB B COOTBETCTBUU C YCIOBUSIMHU:

2 2 * —
ngH’I h nn,nc,np2>>h 0, TO h nn,ne,np hnn,nc,np
* —
eciu h nn,nc,np<<h 0, TO h nn,nc,np h0 (9)

6) Ha ocHOBaHWU cJIeJJaHHBIX BBIBOJOB B ITYHKTE 5, IPOBOJIUTCS
pacdeT (YHKIHH OCIA0JICHUS PATUOBOJIH HA JUCTAHIMSIX CBS3U H
nonasienus o(D,), o(D.):

A% x D?
(p(DC) = 2 2 2
16 X 2 X (he)? X (hpp)
)41
A% X D2
¢ (D) = > (10)

16 X w2 X (hyp)? X (hpp)?

7) IlpousBogutcs pacdeT mnpenenbHol auctanuuu POIT YKB

panuocBssu Ry

PnnXGnnXGnnpX‘P(DC)thnZXV (11)
PncXGnCXancX‘P(Dn)thcz XKy

8) BcnencrBue toro, uro B YKB nmnanazone (s KOTOpoOro u
OPOBOASTCS PACUEThl) MAIBHOCTh HSHEPre€TUUECKOTO OOHApYKEHUs
OTPAaHUYMBACTCS JAJbHOCTh MNPSIMOM BHUIUMOCTH, PACCUUTHIBACTCS

JATBHOCTD MPSIMO¥ BUAMMOCTH Dyyp 10. ITa XapakTepucTrka JTMHUH
POIl ¢ yuyeroM KpuBHU3HBI 3€MJIM M HOPMalbHOM aTMoc(hepHOM
pedpakiuu onpenensercs no Gpopmyie:

Dnpaud =4.12( Jhnn + -Jhnc ) (12)

YuuTeiBass BIUSHHUE pelibed)a MECTHOCTH JHUCTAHIUS TPSIMOM
BUJIMMOCTH JIOJDKHA OBITh YMEHBIIIEHA Ha Koagguyuenm penveda.
Tak, s cnabomepeceyeHHOW JIECUCTOM MECTHOCTH, XapaKTEepHOU
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st 6onbineit yactu teppuropun Pb, dpopmyna nucranmuu npsmon
BUJIMMOCTH IIPUMET BUJL:

Dnp.euo.xopp. = (0.8...0.9)* Dnp.suo. (13)

9) IlpousBoauTcs CpaBHEHHE IIOJYYEHHBIX JaHHBIX IO
Beipakenusam (13 u 11). IIpenensnas aqucranuus nogasBieHus R, e
HaXOJUTCS KaK HAUMEHbIIAs U3 JIBYX JUCTAHITUMN:

Rn.nped = mln{ Rn’ an.eu()} (14)

B cnydae, ecnum peanpHoe ynanenue CII or momaBisieMoro
npueMHuka CbC YKB MeHble nin paBHO NOJYYEHHOU 1O opmyie
(14) npenenbHOM AUCTAHIMU MOAaBAEHUs Ri.mipes, To naHHas JIMHUSA
PaauOCBsI3M MOXKET OBbITh MOJABJIEHA. JTO YCJIOBUE HA3BIBACTCS
NPOCMPAHCMBEHHbIM  ycaosuem 6ozmodcnocmu PII paduoceasu n
ABJISIETCST 00s3aTENbHBIM, HO HE JOCTaTOYHBIM. [[Ji1 OJHO3HAYHOTO
BBIBOJIa O TaApAHTUPOBAHHOW BO3MOKHOCTHU PII momkHO 00s3aTesbHO
BBIIIOJIHATHCS dHEpreTrudeckoe ycnosue PII, T.e.

KGX Z Kl’l (15)

Pacuer koadduiuenta mnomariaeHUs (OTHOIIEHUS MOIIHOCTH
NOMEXM K MOIIHOCTH CHUTHaja) Ha BXOAE MPUEMHOI0 YCTPOMCTBa

IMOAaBJIICMOI'O KaHaJIa CBA3U Kgx IIPOBOAUTCA 110 (pOpMy.HeI

Pnn -Gnn -Gnpn -D’c w(Dc) ¥

Kgx = 3
Pne -Gpe -Gnpe -D'n @ Dn) (16)

[1o pesynbraty BeruucieHus K, IpOBOAUTCS MPOBEPKA YCIOBHS
(15).

B cnydae, ecnu o0a ycClOBHS BBINOJHSAIOTCS COBMECTHO, TO
nenaercsi BbBIBOA: paccmarpuBaemas CBC B 3amaHHBIX YCIOBUSX
OyZeT moJaBlieHa, B CIy4yae K€ HEBBINOJHEHHS XOTSA Obl OJHOTO W3
ycinoBuit - CBC mnonaBnena He Oyxper. CrenyeT YTOYHUTH, 4TO
BBITIOJTHEHUE TOJBKO JHEPreTUYECKOTO YCIOBHS TaK K€, KaK H
IPOCTPAHCTBEHHOTO, SIBJIAETCS 00A3aTEIbHBIM, HO HE IOCTATOYHBIM.
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7 KOHTpPOJIbHBIE BOIIPOCHI

1.  Yro takoe POII ?

2.  OcHoBHas 1ienb POII u pemraeMplie €1o 3a1auu ?

3. Kakue acnexTbl MHOOKOMMYHHUKAIIMOHHONW 0€30MacHOCTH
CBbC napyuraer POII ?

4.  UYto Ttakoe 3ddextuBHOCTh POII, Kakue WM3BECTHBI BUJIbI
peanuzyemoro yiepoa ?

5. OcHoBHOM MoOKa3atenb i oleHKu ddektuBHoCcTH POII,
KaK OH OompeensieTcs ?

6. Kakume  ycnoBus  HEOOXOAUMO  BBINOJIHUTH A
s dextuBHoro nogasiaeuus CbC?

7. OcHoBHOUM kpuTepuil s oneHku dpdexruBHoctu POII,
KaK OH omnpeaensiercs ?

8. Uro Takoe KOADPUUIMEHT TIOJAABJICHUS U OT KaKUX
(hakTOpOB OH 3aBUCHT ?

9. U3 Kkakux DJTalmoB COCTOMT MPOIECC PEIICHHS MPSIMOI
3amauu POII ?

10. Yto Takoe anekTpoMaruuTHas 10cTynmHOCTh ChC?

11. Kakue (axTopsl BIUSIOT HA MPEACIbHYIO NUCTAHLIMIO R
POII YKB paauocsszu ?

12. Kakue ¢daxkTopbl BIUSIOT Ha BEIUYUHY KO3 duImeHTta
noaasieHuss KBX Ha BXoJ€ NMPUEMHOr0O YCTPOWCTBA MOJABIISIEMOTO
KaHajia CBA3U ?
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