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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  OCCIPOBOAHOM  CBSI3M,  BIIAJICTh
METOJIaMH pacdyeTa MaTeMaTUYECKUX BBIPAKCHUHN C HUCMOJIb30BAHUEM
MatemaTndeckux naketoB MathCad nimn MathLab.

BpesynbTaTre BBINOJHEHUS MPAKTUYECKOTO 3aJaHUS CTYACHTHI
JTOJDKHBI  OCBOMTb ~ METOJbI  OIIEHKHM YCIOBUM W  KpPUTEPHUEB
7 (PEeKTUBHOTO PAAUOIIOAABICHUS CPEJICTB PATUOCBS3H.

2 3amanue

1. IlpuHATH ciemyromue MCXOJHPIC AHHBIC: Y = 1, pabouas
yactora paguocBsasu f,; = 0.3*N*10° (I'm) (rme N — mopsaxoBbiid
HOMEp IO CIUCKY TPyHIbl), BETHUUHBI N,y Npe s Puns Puc » Gun » Gae
BBIOpATh MPOU3BOILHO (MCXOS U3 MPAKTUKU PATUOCBSI3H).

2. Ha ocHOBe TIpUBEACHHBIX BBHIIIE MaTEMaTUYECKUX
BBIpAKEHUM, a TakXKe HCXOIHBIX JaHHBIX, HAWUTH MPEACIbHYIO
JOACTAHLUIO  NOAABIEHHMA R, 00, ONpenenuts  Kodduiment
NOAABIICHUS HA BXOJI€ NMPUEMHOTO YCTPOMCTBA U OLIEHUTh HA OCHOBE
ycioBus (15) Bo3moxkHocTh ocyuiectBiaeHuss POIT CbC 3amanHoro
THIIA.

3.  Ecmm nns BeIOpaHHBIX MCXOMHBIX AaHHBIX ycioBue POII
HE o0O0ecleunBaeTcs, TO U3MEHUTh KaKWe-IMO0O W3 HHUX A
obecnieuenus POII.

3 IlopsiiOK BBINOJIHEHUS PadOTHI

1. Ilomy4yuTh 3a1aHKE;

2. I3y4uTh TEOPETHUYECKYIO YaCTh;

3. BBITIOTHUTE pacdyeT Ha OCHOBE METOIMUECKUX YKa3aHU;
4.CoCTaBUThH OTYET.



4 Conep:xxaHue 0TYETA

1. TUTYIBHBIN JUCT;

2. Kpartkas teopus;

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

4. BeiBon.

S Teopernyeckast 4acThb

Paouoceazp siBnsiercss BaXHEWIIMM, a BO MHOTHUX CJydasX U
€IMHCTBEHHBIM POJOM 3JIEKTPOCBSI3W YEpe3 BO3AYILIHYIO Cpeny,
CIIOCOOHBIM  O0OecneyuTh OOMEH  pEuYeBOM  WJIM  TEKCTOBOM
uH(popMaLue MexXay KOppeCOHACHTaMU.

PaguocBsizb, B OTJIMYME OT MPOBOJHOM CBSI3U, MOMKET OBITH
yCTaHOBJICHA!

— C 00BbEKTaMU, MECTOIIOJIO0KEHNE KOTOPBIX HEU3BECTHO;

— Yyepe3 HEMPOXOAUMBIE WIN HEJAOCTYITHBIE YYaCTKH MECTHOCTH;

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

[Ipu  opranmzanmum ©U  00ECHEUYEHUM  PAJUOCBS3U  C
UCIIOJIb30BAHUEM COOTBETCTBYIOUIUX CUCHIEM 0eCnpO8OOHOI C6A3U
(CBC) HeoOX0aUMO YUUTHIBATH CIIEYIONINE OCHOBHbBIE (DAKTOPHI:

— BO3MOXHOCThb II€pexBaTa IEPEroBOPOB M  Mepenad
3JI0yMBIIIJIEHHUKAMU;

— BO3MOXHOCTb ONPENENCHUS] 3JIOYMBIIIJIEHHUKAMUA MECT
HaxXOXJEHUsS  padoTaloMX  paguoCpPeACTB M CO3JaHUS UM
pEeIHAMEPEHHBIX PAJUOTIOMEX;

— 3aBHCUMOCTb COCTOSIHMSI CBSI3M OT YCJIOBUU MPOXOXKIACHUS
pPaguOBOJIH M BO3MOXHBIX €CTECTBEHHBIX WJIM MPOMBIIUIEHHBIX
MIOMEX B ITYHKTE MPUEMA;

—  YCIIOBUA  DJEKTPOMarHuTHOW coBMmecTUMocTH (DOMC)
pa3IMYHBIX PagUO3IEKTPOHHBIX CPEACTB;

— YMEHBUIEHUE JAJbHOCTU ACHCTBUS PATUOCBI3U MPU OOMEHE
uHdopMaluei B IBUKEHUU.

Paouonanpaenenue - 310 COCOO OpraHU3alMM PagUOCBI3U
MEXIY IBYMsI KOPPECIOHJAEHTaMH (CBSI3b THUIA «TOYKA-TOYKa»). B
3aBUCUMOCTH OT Ha3HA4Y€HUs paJUOHANpPAaBICHUS MOryT OBITh
HOCMOAHHO  OCUCMEYIOUWUMU, OEHCYPHBIMU, PE3EPEHLIMU U



ckpoimpimu. CBs3b TIO PaIUOHANIPABICHUIO MOXET 00ECreunBaThCs
Ha OJHOM wWiIM ABYX 4actoTax. IIpu pabore Ha OJHOM YaCTOTE
BO3MOKHA TOJILKO cumniekcHasa (riepenada B OJHOM HApaBJICHUM)
WIM  HOJYOYNIEKCHAA (mepegaya W TpPUEM  KaXIbIM
KOPPECIOHJICHTOM BEAYTCS MOOYEPEIHO) CBA3b. [Ipu Hanmuuu nByx
YaCTOT CBSI3b MOXET OCYLIECTBIISITHCS TAKXKE U B HOJIHOOYNIEKCHOM
pexuMe (OHOBpEeMEHHasi pajauornepenadya B 000OMX HaIMpPaBICHUSIX)
IpU OMPEACICHHOM Pa3HOCE YacCTOT MepeaTuuKa U MPUEMHUKA.

[IpeumyiiecTBa pagroHaNpaBICHUMN:

— olecrieunBaetrcsi HeoOxoaumasi OBICTpPOTa W MPOCTOTA
YCTAHOBJICHUS CBSI3H;

— YBEJIMYMBAETCS CKOPOCTH Mepe/iaund COOOIICHUIT;

— TIOBBIIIAETCS MACKHUPOBKA OT 3JI0YMBIIUIEHHUKOB PadOThI
paauoOCTaHIMi, OCOOCHHO TIpM NPUMEHEHUU JIMHEUHBIX WU
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;

— HE00XO0AMMO OOJIBIIIOE KOJIMYECTBO YaCTOT ISl CBSI3H.

Paouocems - ciocod opraHu3any pagroCBsI3u MEXKIY TPEMS U
oonee koppecrnoHaeHTaMu. OCHOBHOW TIpU3HAK PpAJUOCETEH —
HEOOXOJMMOCTh  OOECIeUeHUs] KOMMyTauuu (M aJpecally)
COOOLIEHUH.

Panuocetn MOryT OBITb  HOCHOAHHO  OelcMEYIWUMU,
OecypHbIMuU, pe3epsHbimu M ckpoimovimu. Pabota B paguocetu B
3aBUCUMOCTH OT €C¢ Ha3HA4YeHUs MOXXET ObITh OpraHM30BaHAa Ha
oOllel 4acToTe WM Pa3IMYHBIX YacTOTax MpUEMa M Tepeaadu, Ha
OJIHOM BBI3BIBHOM M HECKOJBKMX Pa0OYMX 4YacTOTaX, Ha 4YacTOTax
nepeaTyukoB  (KOMOMHHpOBaHHAs  pajJMOCeTh), Ha  YacToTax
JEKYPHOTO TIpUeMa.

[Ipeumyiiecrna:

— YMEHBIIAETCA pacxon cui u cpeactB Ha YC 11V



— YMEHBIIIAETCS PaCcX0] paAruovacToT;

— yaydIIaeTcs pa3Bea3auieHHocTh ITY, ux MOOUIIBHOCTB;

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

Henocrarku:

— HU3Kas MPOMYyCKHAasi ClIOCOOHOCTb;

— HU3Kas pa3Be3alllUIICHHOCTb;

— HH3Kas 3allUMIICHHOCTb OT TMPEJIHAMEPEHHBIX IOMEX
MPOTUBHHUKA.

CBsi3bp MEXK]ly KOPPECIIOHIEHTAMU OCYLIECTBIISIETCS MO €IUHBIM
npaBWIaM  paJuoCBs3M, Tepefladyd  paauorpaMM U BEACHUS
paanooOoMeHa, 00s3aTeNbHbIC JIJI KaXKI0T0 U3 KOPPECTIOHICHTOB.

[IpuBegeHHbIE  BBINIE  MPEUMYIIECTBA U HEJOCTATKHU
paJMOHAINpPABICHUNA U PaguoCeTe MPUBOIAT AWJIEMME: THE, C KEM,
KOT/Ia U B KaKUX OOCTOSITEIHCTBAX MPUMEHUTH TOT WX MHOM CIOCO0
opranu3anuu paauocBs3u. Ha mnpakTuke, NpPEeUMyIIECTBO MpH
OpTraHU3allMU CBS3U BCE YK€ OTIACTCS PAIUOCETIM, U TOJIBKO B PsJie
CIy4aeB MOTYT OPraHU30BBIBATHCS PaJUOHANPABICHUS (HAIpUMED,
Opu nepeAaaye OTHOCHUTENBHO OOJBIIMX TOTOKOB HH(OpMAIUU B
UHTEpecaxX OJHOTO KOPPECHOHACHTA C  IEJIbI0  HCKIIIOYUTH
JIOJITOBPEMEHHOE 3aHATUE paguoceTu OJHOWU rapou
KOPPECIOHJICHTOB WU C ILIEJIbI0 COKPAICHUSI MaTepUANIBHBIX 3aTpat
Ha 00ecIeueHe PaJuoCBs3M).

OCHOBHBIMU acCIeKTaMHu MH(POKOMMYHUKAITMOHHOW
oe3onacHoctu CBC SBISIOTCS  0oCMynHOCHIb, UEAOCHHOCHb WU
KoHguoenyuanbHocmsy nepegaBacMoi HHPOPMaIIUH.

OgnuMm  u3  (akTOpOB, BIUAIONIMX HA JOCTYMHOCTh U
[EJIOCTHOCTh TepefaBaeMoil MHGOpPMaAINK, SBISETCS BO3MOMXKHOCTH
HapyLICHUS (yHKIIMOHUPOBAHMUS CbC IIyTEM UX
paouodekmponnozo nooaenenus (POII).

Paouornexmponnoe nooasnenue — KOMIUIEKC MEPOINPUATUI U
JNEUCTBUM, TMPOBOJUMBIA C TIOMOIIBK CIEUUAIBHBIX CPEICTB
CO3JIaHHUsI NpeAHaMepeHHbIX MNOoMeX, BO34EeUCTBYIOWMX 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



CBOKO  oyepelb K HEMUHYEMOMY  VyXYJIICHUIO  KadyeCcTBa
(GYHKIIMOHUPOBAHUSL CpeACTB oOMeHa uHpopMmanuei. Yka3zaHHas
[EJIb MOXET OBbITh JOCTUTHYTa MyTE€M pEIICHUs CICIYIOIUX 3aiad
POIL:

— yMEHbIIIeHue npomnyckHo# criocoonoctu ChC;

— 3aJlep)Kka mepeaaBaemMoil  uHbOpMalMK, Ha  BpeMs,
IPEBBIIAIONIEE JUTUTEILHOCTD IIUKJIA MPOLIECCa YIIPABICHHS;

— BHECEHUE JIOKHOW MH(POPMAIIUH.

Taxkum oOpazom, POII CBC BiauseT Ha JBa U3 TPEX OCHOBHBIX
aCIIEKTOB UH()OKOMMYHUKAITMOHHOM 0€30I1MacHOCTH CbC:
00CMYRHOCHb U Ye10CHHOCHb TIEPEIaBaeMON HH(POpMALIHH.

[Ton 3I¢ppghekmusnocmoro  paouonooasienus  TNOHUMAIOT
CTEINeHb JOCTHXEHHS TpeOyemoro wmHbopMamuoHHoro ymepba CC
Opu  BO3JCHCTBUU MPEIHAMEPEHHBIX IMOMEX PaJUOdICKTPOHHBIX
cpeacts (POC) 3noymblluieHHMKa Ha KaHal paanocBszu. CreneHb
UH(OPMAIMOHHOTO YIIepOa OMpenemnseTcsl KaK 8blCOKAas, CPeOHAA N
HU3Kas.

s ouenku 3¢ dextuBHocTH POII Hcnons3yroTcs nokazamenu
appexkmuenocmu v Kpumepuu Ihhexmuenocmu.

Ha npakTuke B psijie CiiydyaeB TakkKe BOSHUKAET CUTYaIUsl, KOTr1a
HEOOXOIMMO  OOECHEeYUTh  HECAHKIMOHUPOBAHHOE  AKTHUBHOE
BO3JICIICTBUE THUIIA paoduonooasienusn («ayuieHus») KaKux-amoo
PaIuOCPEJICTB aHAJOTOBOM WM IU(PPOBOM CBSI3M, TaKUX Kak,
HaIMPUMEDP, TOJTOCOBBIX pPallhii, COTOBBIX TE€IE(POHOB U T.J. HA BAXKHBIX
KOPIIOPAaTUBHBIX 3aCEAaHUsX, JIEKIIMOHHBIX 3aHATHUSX, 3aKPBITHIX
CyJICOHBIX 3acCelaHusX, TeaTpaJbHBIX TMPEJACTABICHUSIX H T.I.,
KOTOpPbIE MOTYT HApYyIIUTh YCTAHOBJIEHHBIA OpPraHU3alMOHHBIN
HOPSIIOK WM TPUBECTH K  HECAHKIMOHMPOBAHHOW  yTEUKE
KOH(pHUIESHIINATBHON HH(POPMAIIUH.

B npaktudeckoit cutyanuu npu POII pagnorenedonnsix CBC,
HalpUMEp, C aHAJIOTOBBIMU BuAaMu Moayiasiuuu (AM, UM, OM u
Ip.) C peructpanueir mHPOpMaIMu KOPPECIIOHICHTOM B KadyecTBE
ocHoBHOro  mokazarens W  (MHpopmanMoOHHOrO  TpHU3HAKa
sabpdexktuBHocTn — UIID) mnopaBnenuss paauotenedonusix CbhC
MpUHATA pa300PUYMBOCTb PeUX MPUHUMAEMOTO COOOIIICHHUS:

W=G,,/G (1)



rie G,, - KOJIMYECTBO IPAaBHIbHO MPUHATBHIX DIEMEHTOB
coobmieHus ((hopMaHT, 3BYKOB, CJIOrOB W (hpa3);
G - o011ee KOJIMYECTBO MEPEIaHHBIX JIEMEHTOB PEUH.

YcaoBus 3pPeKTUBHOTO paaronogaBIeHUA

Hns ocymectBienus addexktuBHoro noxaaBiaeHus 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;

— obecrieuuTh TpeOyeMoe COOTHOIIECHHWE ToMeXa-CUTHAl Ha
BXOJIE€ TMOJABJISIEMOIO0 MPUEMHUKA ggy, NP KOTOPOM JOCTUTAETCS
Tpedbyemoe 3Hauenue M9 nnst nannoi ChC.

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

Koagppuyuenm nooasnenusn (K,) - MunnmanpHoe TpeOyemoe
oTHomieHue mnomexa-curHan (OIIC) 1o MOImHOCTM WKW T
HalpsDKEHUI0 Ha BxojAe mnoxaamisiemoro mpuemHuka CBC, npu
KOTOPOM o0ecrnieuynBaeTcs 3aJaHHAs 3 PEKTUBHOCTH
panuononasienus (DPII) unu 3agannoe 3nauenne UID.

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

Ncxons 3 onpenenenus, K, 3aBUCUT OT ClIeAYIONIUX (HAKTOPOB:

— ot 3amanHoro UIID (B gaHHOW paboTe paccMaTpUBAIOTCS
AHAJIOTOBBIE CHCTEMBI paguocBsa3u, mnostomy MWIID  aBusercs
pazoopurBOCTh peur B nojaBisieMoM kaHaie CbC);

— OT COOTBETCTBUS CTPYKTYPbI IOMEXH CTPYKTYpE CUTHAA;

— OT aJrOpuTMOB OOpaOOTKM CHUTHAJa W TMOMEX B TpPaKTax
MOAABJIIEMOTO MTPUEMHUKA.

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



ITokasarens K, INPOKO 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 UI13, (3)

TA€ ggx. - COOTHOIIIEHUE TTIOMEXa-CUTHAJ HA BXOJIE MOIABIIEMOI0O
IPUEMHUKA.

B  coorBeTrcTBMM €  M3BECTHOM  METOAUKOM  OLEHKHU
3(phEeKTUBHOCTH TIOJABJICHUS aHAJIOroBhIX paauokaHaioB CBC,
NPOU3BEAEM  ONPEJCICHHBIE pacyeTbl C  COOTBETCTBYIOIIMMU
BBIBOJIaMU M O0OONIEHUSIMH, T.€. pemuMm npsmyro 3agauy POIl Ha
CIEAYIOLIMX JTallax:

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

— npeAenbHas JNaJIbHOCTh NOJABIEHUA Ry ppen (MCHONB3yeTCS
METOJMKa »HepreTuueckux pacuetoB POIl  paauwocssazu), B
pEe3yNbTaTE YEro NENACTCS BBIBOJ O BO3MOKHOCTH SHEPTETUYECKOTO
nogasieHus gjanHou CBhC;

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

— onpenensiercss OIIC Ha BBIXOJIE MOAABISIEMOrO MPUEMHHUKA
(IeMOIyIATOPA)  Kgmyx, MJISI UETO TMPEIBAPUTEIBLHO HEOOXOIUMO
OPOBECTH CHUHTE3, OOOCHOBAaHHME M OILICHKY ONTHUMAaJIbHOW WIIU
PalMOHAIIBHOM CTPYKTYphl nomexu s ganHou CbC;

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

[Io aHaIOrMYHOW METOAWKE pemuM oopamuyto 3aoauy 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 JaeKkmpomazHumuas oocmynnocms (OMJ]]), mnoa KoTtopoi
MOHMMAETCS BO3MOXXHOCTh HMX OOHApy)XEHHUSI H TOJABJICHUS C
3aJIJaHHOM  BEPOSITHOCTbIO B KOHKPETHOU  paAou0IIeKmpOHHOU
oocmanoeke (P20). Mepoii usmeperus OMJI sBiaseTcs pacCTOSHHUE
ot cpeactB POII no momaBnsiembix cpenctB ChC, obecneunBaroriee
3aIaHHYI0 BEPOSTHOCTh OOHAPY>KEHUsI (BCKPBITUS) U TOJABJICHUS C
Ka4eCTBOM HE XyKe TpeOyeMoro (3a1aHHOro0).

ONBITHBIM MYTEM YCTAaHOBJICHO, YTO JJI KaXXKJIOW KOHKPETHOM
CbC, B 4acTHOCTH i1 KaXAOTO BHJA PATUONEPENadY C YYETOM
KOHKPETHBIX CXEM MOCTPOEHUS MPUEMHBIX YCTPOUCTB OINpE/ICICHBI:

— Kebix min;

— HeoOXxoaumble KOI(DQPHUUIMEHTHI TMOMABICHUS gy, T.C.
HaWMEHbIIIee HE0OX0IMMOE OTHOIIIEHHE MOIITHOCTH;

— TOMEXHM M TIOJIE3HOI0 CHUTHajda Ha BBIXOJIE IPUEMHOIO
ycTpoiicTBa (0e3 ydera BUJa NMOMEXM U CUTHAJlIa COOTBETCTBEHHO),
IpU KOTOPBIX C 3aJaHHOW BEPOSITHOCTHIO IPOUCXOJUT HCKAKEHHUE
noje3HOro curHana. Jyist ciiydass MCIOJIB30BaHUSA PaIUOCPECTB C
AQHAJIOTOBBIMU BUJIaMU MOAyJsAnuu (B yactHoctH, TJIO-UM u TIII -
AM) paccunTaHo, 4TO

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

[To u3BecTHBIM 3HaueHUsAM K, MOXHO OLICHUTh MaKCHUMAaJlbHOE
paccTosiHue (IPENENbHYI JUCTAaHLMIO MNOAABIEHUS R, ,,00) OT
cpeocme nooasnenusn (CII) 10 npueMHOT0 yCTpONCTBA MOAABIIEMON
CbC, mpu KOTOpPOM BBINOJHIETCS JHEprerudeckoe yciosue PII:
OTHOIIICHUE MOIIHOCTU TMOMEXM K MOIIHOCTH CHUTHAJIa Ha BXOJE

IMPUEMHHKA ITOJAaBJISICMOI'O KaHaJla CBA3U Kex JOJIZKHO OBITh HE MEHEE
K,

Kex ZKn .
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Paccuuraem mpenenbHyr0 auUCTaHOUIO mnojaaBiaceHus Y KB-
panuocBs3u R, s 3aaHHbIX yCIoBuUi 1o popmyre:

R =D \/Pnn XGpp XGpnp X (De)Xhyy ZXV
- 2
" ¢ Pne XGne XGppe X@ (Dp ) Xhne “ XKy

(4)

rae D¢ - nucTanmus cBs3y,

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

N, Nye - BBICOTHI MOAHATHS MTEpEAalOIuX aHTeHH cpeacTB POIT
U CBSI3U COOTBETCTBECHHO;

K, - TpeOyemMblii k03 PUIIUEHT MOAaBACHUSI IO MOIITHOCTH;

P,ns Ppe - MOIITHOCTH TI€PENAIOIINX YCTPOUCTB CPEACTB MOMEX U
CBSI3 COOTBETCTBCHHO);

Guny Gue - KO3DOUIMEHTH YCUJICHHUS TEpeaaroliuX aHTECHH
IIOMEX U CBSI3M COOTBETCTBEHHO;

- KO3(pPUUIMEHT NOIAPU3ALMOHHBIX TOTEPh  BCICACTBUU
paziIuuuiil B ossipusanuu u3iaydeHus anteHH CII u npuemMHuka;

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

Kak BugHO W3 dopMyibl, TUCTaHUMS CBsI3M R, 3HaAYMTEIHLHO
3aBUCUT OT BCEX MapaMeTpoB B HEHW NPUCYTCTBYIOIIMX, YTO
YCIOXKHSET 3ajJadyy MaTeMaTHMYeCKHX PacdeTOB  BO3MOXKHOCTH
koHkpeTHoro POIT ChC.

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

Hanpaoctu POII D, CII nameit CBC cocTosT M3 IalbHOCTHU
ynaneauss ot JwmHuM cBa3u  (JICB) CII 310ymblnuieHHUKa W
nogasysieMoro npuemuuka Hameil CbC. Dn B KaXXJ0M KOHKPETHOM
ciaydae OyayT BapbHpOBaTh B ITUPOKHUX IpejiesiaX B 3aBUCUMOCTH OT
MmectonoiioxkeHust camux CII u POC nonxasngemont CBC. YcaoBumes,
yTo 1nojoxenue CII 3710yMBbIIIJIEGHHUKA CO BPEMEHEM H3MEHSTHCS HE
Oyner.

N3BectHO, uTto Kaxaoil m3 CBC MoxkeT Ha3zHadaThCs rpynna
(UMKCHUPOBAHHBIX YACTOT, HAa KOTOPBIX Benercs paamooOmeH. Kak
paBWJIO, Ha3HAYaOTCS padboure (OCHOBHBIC W JOMOJHUTEILHBIE) U
pe3epBHbIe YacTOoThl padoTel POC. Ilepexon Ha pe3epBHBIE YaCTOTHI
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OCYIIECTBIISCTCS B COOTBETCTBUHU C IIOMEXOBOH paJIMOOOCTaHOBKOU U
OOYyCJIOBJIEH PSJAOM IIPUYMH, OCHOBHON U3 KOTOPBIX SBJISETCS
PaIMORJIEKTPOHHOE BO3ACHCTBUE MPOMBIIUICHHBIX PAIUONIOMEX HWJIIH
MOMEX  3JIOYMBINIJICHHWKAa Ha  paboume  y4acTKHM  CIEKTpa
PAAMOCTaHIIN .

B oOmem ciydae mnpeAcTaBisIET CJIO0XKHOCTh VYYET TaKux
xapakrepuctuk noaasisieMod CbC Kak MOCTOSIHHO M3MEHSIOLIEECS B
MPAKTUYECKUX YCIOBUSAX MECTOIOJOKEHUE ITOJABISIEMBIX CPEICTB
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>KHBI€ BapHallM U3MEHEHUS NTapaMETPOB, BXOJAIIUX B YCIOBUE
s dexruBroro POIT CBC.
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6 BoinoJsiHeHune padoThbl
IHocaenoBatesnbHOCTH pacuera R,

1) PaccunThIBacTCS IJTMHA BOJHBI A pabOTHI TI0IaBIIIEMOM
paguoCeTH:

8 A= c%a6 (5)
rae ¢ = 3-10° m/c - ckopocTh pacnpocTpaneHuss OMB,
fpus (I'y) — pabovas yacToTa PaguOCBSI3H.

2)  PaccuuThiBaeTCsI  MHOXWUTEIb,  YUYUTHIBAIOIIAN  BHU/
MOJISIPU3ALINY, UCTIOJIB3YEMOM B aHTEHHAX PAIUOCETH ()
(e - 1) +(60i5 )
=" 7, (600 6)
- 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 Teppurtopun POII, MOXHO NPHUHATH YHUCIOBBIE
3HAUYEHMS MapaMETPOB € U ¢ CTPOro PukcUpoBaHHBIMU. OJIHAKO, JJIs
YBEIWYEHUS (PYHKIMOHAIBHBIX BO3MOXXHOCTEH MPEIJIOKEHHOIO
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)  PaccuMThIBalOTCS  SKBHBAJCHTHBIC  BBICOTHI  aHTCHH
nepefaTuyNKoB CBA3U U moMex N*,, . !

h—“.m :_Vlrh-?m'_'! +h: (8)
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5) IlpoBoauTCA CpaBHEHUE DKBUBAJCHTHBIX BBICOT MOJHSATHS
aHTeHH N*,, ,c.» no OTHOIIEHUIO K MHUHHUMAaJIbHON 3((hEKTUBHOM
BBICOTE Ny HA OCHOBAHMM KOTOPBIX, ACIACTCS BHIBOJ O IIPOBCACHUU
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 hO (9)

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

0. = A? x D?
P = 16 X2 X ()2 X (A )?
41
A% x D?
o(Dy,) = 3 (10)

16 X 2 X (hy,)? X (hyy)?

7) IlpousBogutcs pacdeT mnpenenbHol auctanuuu POIT YKB

panuocBssu Ry,

2
Ppn XGnp XGppp X@ (D) Xhpy “ Xy
2
Ppe XGpe XGrpe X@ (Dy ) Xhpe “ XKy

(11)

8) BcnencrBue toro, uro B YKB nmnanazone (s KOTOpoOro u
OPOBOASTCS PACUEThl) AAIBHOCTH HSHEPreTUUYECKOTO OOHApYyKEeHUs
OTPAaHUYMBACTCS JAJbHOCTh MNPSIMOM BHUIUMOCTH, PACCUUTHIBACTCS

JATBbHOCTD MPSIMOI BUAMMOCTH Djyp 610. ITa XapakrepucTrka JTMHUH
POIl ¢ yuyeroM KpuBHU3HBI 3€MJIM M HOPMalbHOM aTMoc(hepHOM
pedpakiuu onpenensercs no Gpopmyie:

Dnpgud =4.12( Jhnn + -Jknc } (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 6onbinet yactu teppuropun Pb, dpopmyna nucranuumu npsMon
BUJIMMOCTH IIPUMET BUJL:

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

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

Rn.nped = mln{ Rn’ an.eud} (14)

B cnydae, ecnum peanpHoe ynanenue CII or momaBisieMoro
npuemHruka CbC YKB mensblie uiu paBHO MOTYy4YeHHOU 1O popMmysie
(14) npenenbHOM AUCTAHIMU MOAaBAEHUs Ri.mipes, To naHHas JIMHUSA
PaguoOCBs3M MOXKET OBITh MOJAABJICHA. OJTO YCJIOBHUE HA3BIBACTCS
NPOCMPAHCMBEHHbIM  ycaosuem 6ozmodcnocmu PII paduoceasu n
ABJISIETCSI 00s3aTENbHBIM, HO HE JOCTAaTOYHBIM. [[1s 0JHO3HAYHOIO
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 IPOBOAUTCA 110 (1)0pMYJ'I€Z

Pnn -Gnn -Gnpn -D’c w(Dc) ¥

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

[1o pesynbraty Beruucienus 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 Oyxaer. ClielyeT YTOYHUTH, 4TO
BBITIOJTHEHHE TOJIBKO JHEPreTUYECKOrO YCIOBUS TaK e, Kak u
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 MHOOKOMMYHUKAIIMOHHOW 0€30MacHOCTH
CBbC napyuraer POII ?

4.  UYto Ttakoe r¢pdextuBHOCTh POII, Kakue M3BECTHBI 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 BIUSIIOT HA MPEACIbHYIO NUCTAaHLIMIO R
POII YKB paauocsszu ?

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

bubsmnorpaguyeckuii CNucoK

1) JIykbsintok C.I'. Teopust snekTpuueckoi cBsizu. CHUTHaIbI,
MIOMEXHM M CHUCTEMBI Tepeaadu: yueOHoe nocooue. / C. I'. JIyKpsHIOK,
A. M. Iloranenko. — Kypck.: FOro-3am. roc. yu-t., 2012. - 223 c.

2) OcunoB A. C. BoeHHO-TeXHMYECKass MOAroToBKa. BoeHHO-
TEXHUYECKUE OCHOBBI TOCTPOCHMS CpPeACTB M KomruiekcoB POII :
yueoHuk / A.C. Ocunos ; nox Hay4d.pena. E.H. T'apuna. — KpacHosipck
: Cub. denep. yu-1, 2013. — 344 c.
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1 lesb mpakTHYECKOI PadOTHI

Ilenp mpakTHdecKoW pabOThl COCTOMUT B O3HAKOMJICHUHM C METOJaMH
3aIUThl CPEACTB PAAMOCBI3U OT HAPYUICHUS KOHPUICHIHAIHHOCTU MYTEM
UCIIOJIb30BaHUS CKPEMOJIMPOBAHUS U TM(POBAHUS.

Ilepen BBIMOTHEHUEM MPAKTUYECKUX 33JaHUU CTYJIEHTBHI JOJKHBI
OPUEHTUPOBATHCS B OCHOBHBIX  aCMEKTaX  TEOPETUYECKUX  OCHOB
PaIMOTEXHUKH, HUMETh MPEACTaBICHHE O NPUHUOUNAX (DYHKIIMOHUPOBAHUS
CpEICTB OECIIPOBOIHOM CBSI3M, 3HATH MPUHIUIIBI (DYHKIIMOHUPOBAHUS 0a30BbIX
IU(PPOBBIX yCTPOMCTB, BIAJNETh METOAAMU pacueTra MaTeMaTHUYECKUX
BBIPAXKEHUI C UCMOJb30BaHMEM MaTeMatudeckux naketoB MathCad wnu
MathLab.

pe3yJIbTaTe BBITIOJHEHUS MPAKTUYECKOTO 3aJaHusl CTYACHTHI JOJKHbI
OCBOMTb  METOJl  3alllUThl  CPEACTB  PAAUOCBSI3U  OT  HAPYILICHUS
KOH(DUICHITNATBLHOCTH MyTEM HCIOJIB30BaHUS CPEACTB CKPEMOJMPOBAHUS U
mudpoBaHUs.

2 3apanue

OHpGI[CJII/ITB nepuoa M-moCjIeaOBATCIBHOCTH, €CJIM JOJIMHA perucrpa

caBura m = 64, a yactora CiieIoBaHUsS CUMBOJIOB M - MOCJIEI0BATEIHLHOCTH
paBHa 2,048 Mo6wut/c.

3 IlopsaoK BHINIOJIHEHHUS PadoThI

1. ITomy4yuTh 3a/1aHuE;

2. I3ydnTh TEOPETUUECKYIO YaCTh;

3. BeIOJIHUTE pacyeT Ha OCHOBE METOJIUUECKUX YKa3aHU;
4. CocTaBUTh OTUET.

4 Conep:xaHue oT4eTa

1. TUTYIBHBIN JUCT;

2. Kpatkas teopus;

3. Pacuer 3HaueHui, TpeOyeMbIX 3aJJaHUEM MPAKTUUECKON PabOTHI;
4. BuiBOI.



5 Teopernveckasi 4acTh

B nensx wHapymieHuss HopMmanbHOro ¢yHkimonupoBanuss TKC wmoryt
MCIIOJIb30BAThCS CIEIIUATBLHBIC MEPOTIPUSITHUS.

Paouornekmponnasa oopvoa (POb) - 3T0 KOMIUIEKC MEPONPUITHUH,
MpPOBO JUMBIX B IEJSIX pPaA36€0Ku U TOCICAYIOUIETO PAOUOITEKMPOHHO20
nooaenenusn pajuo- U ONTUKO-31eKTPpOHHBIX cpeAcTB (POC u O3C) u cucreM
WH(POKOMMYHHMKAITUN, a TaK)Ke PaguOdICKTPOHHOW 3alIUTHl CBOUX Paavo- H
ONTUKO-3JIEKTPOHHBIX CPEJICTB U cucteM. [Ipu 3TOM pazeedka GecipOBOIHBIX
cpeacts TKC 3akimodaeTcs B MPEABAPUTEIBLHOM IMOUCKE W OOHApPYKEHUU
pPaIMOU3IyYCHUN C TIOCJIEAYIOIIEH OIIEHKOM WX NapaMeTpoB (4acTOThI
paaron3ITyuYeHU, METOIa MOTYJISIIIUM U T.11.)

Paouoanexkmponnoe nooaenenue  (POII) - 3TO
MEpOIPUATHS U JIEUCTBUS COOTBETCTBYIOUIUX CHIPDYKMIYD 0e30nacHocmu
(mompaszfeneHuii WM TPYII) TI0 0e30P2aHU3AUUU WU CHUNCEHUIO
Ippexmusnocmu PyHKUUOHUPOBAHUS IOJIABISAEMBIX PaTUOIICKTPOHHBIX
CPEACTB M CHUCTEM IIYyT€M BO3JCHCTBUS Ha HHUX DSIJIEKTPOMAarHUTHBIMU
U3JIY4YEHUSIMUA. ITO JOCTUTAETCS MyTEM CO3JaHUsl PAJHUOICKTPOHHBIX MOMEX,
NPUMEHEHUEM JIOKHBIX LEJIe U JOBYIIEK, WU3MEHEHUEM HJIEKTPHUUYECKUX
CBOWCTB CpP€ Jibl, B KOTOPOW PacCIpOCTPAHSAIOTCS SJIEKTPOMATrHUTHBIE BOJIHBI, U
JIPYTUMU CIIOCOOamMu.

O6nwektamu POII geustores POC u OOC nokaumu, CBSA3HM, HaBUTAIUH,
TENEYyNpaBlICHUsI W JPYrue pajauo- W ONTUKO-IJIEKTPOHHBIE CpPEJCTBA,
COCTABJISIOIIUE OCHOBY COBPEMEHHBIX CUCHEM UHBOKOMMYHUKAYULL.

Cuenapuii POb onpezgensier cneayroiye 4eThipe OCHOBHBIX TpeOOBaHUS
K paguorenekomMmyHukanonHol cucreme (PTKC):

be3zomacHocTh  mepenmaun  cooOmIEHUNW € eI oOecredeHus
HEBO3MOXKHOCTH PACKPBITUS 3JIOYMBIIIJIEHHUKOM COJIEpKaHUs TepeaBacMoi
uHpopMaruu (obOecrieueHne KOH(GUACHUMAILHOCTH WJIM  KPHUIITO3AIIMUTHI
nepeaBaeMbIX COOOIICHUH ).

3ammTa KaHaJIOB CBSI3M OT JIOCTYIA K HUM 3JI0YMBIIUICHHUKA, KOTOPBIU
MOXET HaBSI3bIBATh HAM JIOKHBIE COOOIIEHUS [JIs JE€30pTraHu3alu padOThI
TEIEKOMMYHUKAIIMOHHOM CHCTEMBl WM TIepexBaTa yYIIPaBJICHUS Hallen
TEXHUYECKON CHUCTeMOM. 3aluTa KaHajJoB CBSI3M OT MOAACIbHBIX COOOIICHUI
Ha3bIBACTCSI ~ HMMUTO3AIIMTON  KaHAJOB CBSI3HU. B IpaXTaHCKUX
TEeJIEKOMMYHUKAIIMOHHBIX CHUCTEMax K 3TOM 3ajJade TaKKe OTHOCSTCS 3aluTa
NOANUCEeN Ha JIOKYMEHTaX OT MOJJENOK, 3allldTa SJECKTPOHHBIX Mapojen
JIOCTyTa B CUCTEMY, 3al[UTa KPEAUTHBIX KAPTOUEK, OXPAHHBIX CUTHAIU3AIUN U

Ap.



ObecrneueHre IHEPreTUIECKON CKPBITHOCTH U3JTy9aeMbIX PaIUOCUTHAIIOB
C IIEJbI0 MPENOTBPATUTh OOHAPYKEHHE 3JIOYMBIIIJICHHHUKOM (akTa padoThl
PAIUOIMHIM W BO3MOXXHOCTH TIEJICHTAIIUU PAJAMOU3IYUYAIOIINX CPEIACTB C
IEJIbI0 UX PAANOAJIEKTPOHHOTO MOAABICHHUS.

3amura paguoaMHUN OT PaUO3JIEKTPOHHOTO MOJAABICHUS MOMEXaMH OT
CTaHIIUN TTOMEX 3JI0YMBIIIJICHHUKOB.

Oobecneuenne KOH(pUIEHIHATBLHOCTH (kpunTo3ammuTa)
nepeaaBaeMbIX COO0IEHUIT

OmgauM M3 TPOCTEMIIMX  CIOCOOOB  COKPBHITHS  MH(OpManuu,
nepenaBaeMoii B 1UGPOBOM  (IBOMYHOM)  COOOIIEHHMH  SIBIISICTCS
CKpemoOupoeanue IBOMYHOTO CUTHAJIA 3TOTO0 COOOIICHHUS.

CwmpbIcn cCKpeMOTUPOBaHUS COCTOUT B MOJYUYECHHUH TOCIIEI0BATEILHOCTH, B
KOTOPOW CTaTUCTHUKA TIOSIBJICHUS HYyJeH M €IUHUI] B HHOOPMAITMOHHOM
CUTHaJ€ MNpUOIMKAETCS K CIHy4alHOW. OJTO TMO3BOJISIET YIOBIETBOPSTH
TpeOOBaHUSM HAJIC)KHOTO BBIJICTICHUS TAKTOBOM YAacCTOTHl W 0O€CTeUEeHUS
MOCTOSIHHOM, COCPEAOTOUYCHHOW B 3a/JlaHHON 00JaCTH 4YacTOT, CIEKTpaIbHOMN
IJIOTHOCTH MOIIHOCTH MEPEAAaBAEMOI0 CUTHAJIA.

CkpemMONMpoOBaHUE MIMPOKO MPUMEHSETCS BO MHOTHX BHIAX CHCTEM
CBSI3U JIJIs YAYUIICHUS CTAaTUCTUUECKUX CBOMCTB MepeaaBaemMoro curiana. [lpu
3TOM OOBIYHO CKPEMOJIMPOBAHUE OCYIIECTBISECTCS HEMOCPEACTBEHHO MEpeN
MOJYJISIUEN HECYILEH CUTHAJIA.

Bwmecte ¢ Tem, ckpeMOJHUpOBaHUE MOXKET HUCIOJIb30BAaThCS B KayeCTBE
METOJIa, 3aTPYAHSIONIET0 HECAHKIOHUPOBAHHBIN JOCTYyN K IepeaBacMoi
uH(popmManuu.

CkpemOaupoBaHue (0T aHIIMICKOTO ciioBa t0 scramble - mepeMenmBaTh)
NPOU3BOAUTCA Ha MEPEAaroliel CTOPOHE C TMOMOIIBI CHEHUATBHOIO
YCTPOUNCTBA - CcKpemOaepa, PEaNU3yIOUIEro JIOTUYECKYI  OIEpaluio
CYMMHUPOBAHUSA IO  MOAYJI 2  HCXOZHOTO W  IPeoOpa3yroIiero
IICEBAOCIYYaWHOIO  JIBOMYHBIX CUTHaAJI0B. Ha  mnpueMHOM  CTOpOHE
OCYILIECTBJISIETCS OOpaTHasi onepanus - 0ecKpemoauposanue npeaBapuTeIbHO
JEMOTYJIMPOBAHHOIO CHUTHAJIA YCTPOMCTBOM, HA3bIBAEMBIM OeCKpemonepom.
Jleckpembaep BbIIEnseT W3 TNPUHATONM IU(POBOM  CKPEeMOIUPOBAHHOM
JBOUYHOU MOCJIEA0BATEIBHOCTH UCXOJHYIO nepeaBacMyto
nmociaea0BaTeIbHOCT. OCHOBHOM YacThbiO CKpemOjepa SBISIETCS TEeHepaTop
ncepaociyyaiHo mnocnenosarenbHocty (IICII) B Buae nuHelWHOro M-
KACKaJIHOTO pETUcTpa CABUTa C OOpaTHBIMU CBA3AMH, (DOpMUPYIOITUIA
OCJIE I0BATEIBHOCTh MaKCUMAaNbHON muabr 2™ 1.



PaznmuyaroT 1Ba OCHOBHBIX THIIA CKpPEeMOJIEpOB U JIECKpEeMOJEpoB -
camocunxponuszupytomuecs (CC) u ¢ ycTaHOBKOU (aJTUTHUBHBIE).

Oco0eHHOCTBIO  CaMOCHHXpOHM3HpYyIolerocss  ckpemonepa  (CC-
ckpemOjiepa) (pucyHok 1) sBasercs TO, YTO OH  YyHOpaBISIETCS
CKpEeMOJIMPOBAaHHOM MOCJIEN0BATENbHOCTHIO, T.€. TOH, KOTOpas IMepeaeTcs B
KaHaJ CBs3u. [loaToMy mpu JaHHOM BHUIE CKPEMOIMPOBAHUS HE TpPeOyeTcs
CIICIIMaJIbHOM  YCTAaHOBKHM COCTOSHUM CKpemOjepa U JecKkpemoOiepa:
CKpeMOJIMpOBaHHasl TOCIIEIOBATEILHOCTD 3alIMCHIBACTCS B PETUCTPHI CIBHUTA
cKkpeMOjepa W JecKkpeMOiepa, yCTaHaBJIMBas WX B WJISHTUYHOE COCTOSIHHE.
[Ipu moTepe CHHXpPOHHM3MaA MEXKIY CKpeMOJIepoM M JeCKpeMOJIEpOM BpeMs
BOCCTAHOBJICHUSI CHHXPOHHW3Ma HE MPEBBIIIACT YHUCIIa TAKTOB, PABHOTO YHCITY
sTYEEK perucTpa ckpemoepa.
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Pucynok 1 — CC-ckpemoOiiep u nreckpeMorep.

Ha mnpueMHOM KOHIIE BBIJICICHUE HWCXOJHOW MOCIEI0BATEIbHOCTH
MPOUCXOJUT IMYyTEM CIIOKEHUS MO MOOYI0 2 TPUHITON CKpeMOIUPOBAHHOMN
nocnenoBarenbHocTi ¢ [ICII peructpa. Hampumep, mns cxemsr Puc. 2.1
BXOJ[HAs MOCJIEAOBATEIBHOCTh Ak C MOMOIIBIO CKpeMOJepa B COOTBETCTBUU C
cootnomenueM b=a@® (be@® by;) mpeodpasyercs B mocwuTaemyro
JBOUYHYIO ITOCJIEI0BATEILHOCTD Dy.

B npuemMHHKE W3 3TOW TOCIENOBATEIIBHOCTH TAKUM K€ PETUCTPOM
clIBHTa, Kak Ha mpueme, Gopmupyercs nocienaoBatebHOCTh =D (by. D
bk7). DTa mocnenoBaTeNbHOCT, Ha BBIXOJE JECKpemMOsiepa HICHTHYHA
MEPBOHAYAIIBHOM MOCIEA0BATEIBHOCTH.

Kak cnenyer w3 mpuHIMNA JEUCTBHUS CXEMBI, NPU OJHOM OIIHMOKE B
TIOCIICIOBATCIIBHOCTH Dy OIMMOOYHBIMHU TOYYAIOTCS TaKXKE IOCIICTYIONTUE
IIECTOM M CeJIbMOM CHMBOJIBI (B JaHHOM IipuMepe). B o01ieM ciaydae BiausHUE



OIMOOYHO MPHUHATOr0 OuTa OyJeT ckaspiBaThcsa (a+l) pas, rae a - 4ucio
oOpaTtHbIx cBsa3ed. Takum obpazom, CC ckpembiiep - peckpeMOiep oOnagaet
CBOMCTBOM pa3MHOKeHHus ommbOok. [lannwiii Hemocratok CC ckpemoOiepa -
JeckpeMOiepa OrpaHMYMBAET YMCIO OOpPATHBIX CBSI3€M B PErUCTpE CHBUTA;
MPAKTUYECKHU TO YMCJIO HE MpEBbIIACT a=2.

Bropoit Hemocratok CC ckpemOjiepa CBsA3aH C BO3MOXXHOCTBIO
MOSIBJICHUSI HA €ro BBIXOJE MPU OIPEJCICHHBIX YCIOBHUSX TaK Ha3bIBA€MbIX
KPUTHYECKUX CHUTYaIlMi, KOT/Ja BBIXOJHAS IMOCIEI0BATEIHLHOCTD MIPHOOPETAET
MepUOMYECKUN XapakTep ¢ mnepuogoM, MeHbImuM IMHBL [ICII. YToOmBI
NpEeOTBPATUTH ITO, B CKpEMOJIepe U JecKkpeMOepe CoriacHO PEKOMEHIAIIUSIM
MCO-T npegycMaTtpuBarOTCsi  CHELMAIbHBIC  JOIMOJHUTEIBHBIE  CXEMBI
KOHTPOJISI, KOTOPBIE BBISIBISIOT HATUYUE TEPUOJUIHOCTH DJIEMEHTOB Ha BXOJIE
Y HapymiaroT ee.

Henocrarku, npucymue CC ckpem0Oiepy - neckpemoOiiepy, NpakTUYECKU
OTCYTCTBYIOT IIPU @00umuerom ckpemoauposanuu (Puc. 2.2), onqHako, 31eCh
TpeOyeTcs mpeaBapuTelbHAsS WJICHTHYHAS YCTAaHOBKA COCTOSHHUN PErHCTPOB
CKpeMOJiepa u 1eckpemosepa.

B anmutuBHOM ckpemoOiiepe ¢ ycrtaHoBkoul (AJ[-ckpemOiepe), Kak U B
CC-ckpembiiepe, Mpou3BOAUTCS CyMMupoBaHue BxogHoro curnana u I1CII, Ho
pEe3yJbTUPYIOLIMIA CUTHAJ HE MOCTYNaeT Ha BXOJ peructpa. B meckpemobiiepe
CKpEeMOJIMPOBaHHBIA CHUTHAJl TakKe HE MPOXOJUT Yepe3 PETrucCTp CHABUTa,
MO3TOMY Pa3MHOKEHUS OIIMOOK HE TPOUCXOJINT.
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Pucynok 2 — AnauTuBHbIE CKpeMOJiep U JeckpeMOep.

CymmupyeMble B ckpemOliepe  JABOMYHBIE  MOCJIEIOBATEILHOCTH
HE3aBUCHUMBI, MMO3TOMY HUX IE€pPUOJ BCET/la pPaBEH HAMMEHBIIEMY OO0IIEMY



KpaTHOMY BEJIMYMH TEPUOAOB BXOJHOW mnocnenoBarenbHocty u  TICII,
MOPTOMY KPUTHUYECKOE COCTOsIHME OTCyTcTByeT. OTtcyrctBue sddexra
Pa3MHOXEHHS OIIMOOK U HEOOXOJUMOCTH B CIICIIUAILHOM JIOTUKE 3aIlUThI OT
HEXKEeJNAaTeJIbHBIX CUTYallMil NI€JIal0T CIOCO0 aJJIUTUBHOTO CKPEeMOJUpPOBAHUS
OpPEANOYTUTENLHEE, €CIIM HE Y4YWThIBATh 3aTpaT HAa pEUICHHE 3aJayu
MpEeBAPUTEIILHON CUHXpOHU3aIUK ((ha3upoBaHUs) COCTOSTHUM ckpeMOiepa u
neckpembiepa. B kauecTBe  curHajza  yCTaHOBKM B HUdPOBOi
cuaxponumsupyromet nociaenoBareabHoctd  (LICII) wucnonb3yroT curHan
IIUKJIOBON CUHXPOHU3AIIUH.

Meton  ckpeMOJUpOBaHUS CUTHAjda OOECMEeUYMBAET HEJOCTATOYHO
BBICOKYIO CTOMKOCTh CKpPEMOJHUPOBAHHOIO CHUTHajla OT BCKPBITUA €T0
napaMeTpOB 3JOYMBIIUICHHUKAMU M TOCIEAYIOIIEro JIeCKPeMOIUpPOBAHUS
nepeaBaeMoro CoOOIIECHHUS.

[TosToMy B mmemsx oOecmedeHHs 0ojee BBICOKOM CTCICHH 3alllUThI

KOH(UECHIINATBLHOCTU nepenaBacMon uH(popmaiuu UCIIOJIb3YIOTCS
CHEIMAIbHbBIEC KPUMITOTPAPUIECKUE METOIBI.
Poccutickon denepauuu YCTaHOBJICH €AUHBIN CTaHJapT

kpuntorpadudeckoro mnpeodpazoBanusi maHHbix 1nMo ['OCT 28147—89 mnpu
nepegaye UHPOpPMALUK JJIsI BCEX TOCYJAapPCTBEHHBIX OPraHOB, OpPraHU3aluil u
npeanpustuii. Cornacuo stomy ['OCTy pexkum mudpoBanus, Ha3bIBaEMbIi
PEHCUMOM 2AMMUPOBAHUSI, COCTOUT B MOPA3PAIHOM CIIOKEHUU MO MOIYJIIO
Ba rnepeaaBacMbIX JIBOUMYHBIX COOOIIEHNI C JIBOMYHOU
M pprociieIoBaTeIbHOCThIO (rammoit), KOTOpas BbIpa0aThIBAETCS
mudparopoM. TaKTOBbIE YACTOTHI IMEpelaBa€MbIX COOOIMIEHUN U ImHUdp-
MOCJIEA0BATEIBHOCTH OJJMHAKOBBI CHHXPOHHBI.

IudpaTtop mnpencraBiasieT coOOM HEKOTOPHIM UUPPOBON aBTOMAT,
umeroii 2" BO3MOKHBIX COCTOSIHMM. BBIGOp KOHKPETHOTO COCTOSHHUS
mudparopa OPOU3BOAUTCS BBIOOpOM Kiatoua. OOmIee Yuciio BO3MOMKHBIX
Kitodeit paBHo 2", TJe M Ha3bIBAaeTCs JUIMHOM KII04Ya, a obliee 4uciao OUT Ha
nepuojie M — nocyueaoBatenbHocTd paBHo N = 2" - 1. JIjist BBIOPaHHOTO KJII0Ya
mudpaTop npeodpasyeT BXOJHYIO OTKPBITYIO CHHXPOIIOCIEA0BATEHFHOCTh S B
mudp-nocnenoBarenbHOCTh I («Oerymmil mudp») co CBOMCTBaMU aOCOJIFOTHO
CIIy4allHOM JIBOMYHOM IMMOCJIE0BATEIILHOCTH.

I[Ipy »s>TOM mpeamonaraeTcs, 4YTO 3JOYMBIIUICHHUK 3HAeT 00
UCIOJB3yeMOM Iudparope Bce U gaxe (GU3NUYECKH UMEET €ro B HaJIUYUMU.
EnuHCTBEHHO, YTO OH HE 3HAET - 3TO KOHKPETHO BRIOPAHHOTO KJTI0Ua, KOTOPHIN
ONEPaTUBHO JOJDKEH MEHSThCS B cucteMe mudposanud. [udparop momkeH
OBITh pazpabOTaH TaKUM OOpPa3OM, YTOOBI 3JIOYMBIIIJIEHHUKY JJISI PACKPBITHS
COOOIIEHUH MpUIUIOCh OBl yrajblBaTh HCIOJb3YEMbIH KIIOY METOAOM
nepedbopa BceX BO3MOKHBIX BAapHMAHTOB KIIIOUYEH, Ha 4YTO MOTPEeOOBAIOCH OBl



HECKOJILKO  JIET  HENPEPBIBHOM  pabOThl  COOTBETCTBYIOIIMX  CPEJCTB
BBIYHCIIUTEIIBHON TEXHUKH.

OyHKIMOHATbHASI CXEMa Mepeaadyd COOOIIEHUN € KPHUITO3AIIUTON 0
JUHHUU CBS3U MpeacTaBieHa Ha puc. 2.3. OCOOCHHOCThIO ATOM CXEMBI SIBIISICTCS
BBIOOP CHHXPOTIOCIEAOBATEILHOCTH S ¢ OOJBIINM TIEPHUOI0M MTOBTOPEHHS (TOT
u OoJjiee), croco0 yrioTHEHUs €€ ¢ HHGOPMAIMOHHOM MOoCe-10BaTeIbHOCThIO
1 croco0 (hOopMUPOBAHUS CHHXPOMOCIEAOBATEILHOCTH S B MPUEMHHUKE IS
Pa3IMYHBIX YCIOBHM Iepeayun: HEMpephIBHAS Iepeaaya, MaKkeTHas ImepeaaJa,
y4eT MIOMEXO0YCTOHIMBOTO KOJIMPOBAHUS nH(pOpMaITMOHHON
MOCJIEA0BATEIBHOCTH U .

3awpposanHbie
WCTDM m“eﬂuﬂ
0o0BLLeH W
S
Mynsmunnexcop
eHepaTop oM LTOR
CHHPONOCNER 083
TENMBHOCTH
Numes canzm
Demynse-

NNeKeop

Lewupposanrsle
coobuwjeHus

Pucynok 3 — ®yHKIMOHaNBHAS CXeMa Tepeiauyr COOOIIECHUM ¢
KPUINTO3AIUTON MO JINHUU CBS3H.

NmxkeHepHas 3agadya 3aKjIOYacTCs B OpraHM3allid KaHaja Iepeiaqu
CHHXPOITOC/ICI0BATEIIHHOCTH mudpaTopa C ITOMEXO0YCTOHINBOCTHIO
CYIIECTBEHHO BBIIIC ITOMEXOYCTOMYMBOCTH KaHala HH(POPMAIMOHHOTO
COOOIIIEHUS.
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6 BoinoJsiHeHune padoThbl

B KauecTBe  TeHepaTopa  CHHXPOIIOCIEAOBATEIHHOCTH
mudparopa B cCXeMe pUCyHKa 3 MOXKHO MCIIOJIb30BaTh reHepaTop M-
MOCJICIOBATEIbBHOCTH HAa PETUCTPE CABUTA C OOPATHBIMU CBSI3SIMH.

[lIudparop mnpeacrabisieT coOOM HEKOTOpbId  HUGPOBOH
aBTOMAT, UMeroIHil 2™ BO3MOKHBIX COCTOSIHUIA. BBIOOp KOHKPETHOTO
COCTOsiHUA Iudparopa IMPOU3BOAUTCI BbIOOpoM Kiaroda. OO1ee
YUCIIO BO3MOKHBIX Kirodeil pasHo 2", rie M HasblBaeTcs AJIMHON

KIIIo4a, a o0liee Yucio OMT Ha mepuoje M — IMOCIeN0BaTeIEHOCTH
paBHo N=2"-1,

7 KOHTpO/IbHBIE BONPOCHI

1.  Yro takoe POb ?

2. Ckombko TpeOoBaHM u Kakue B CBs3u ¢ POb
npeabsaBisiorcs kK PTKC?

3. B uem coctouT cyTh MeTOAa CKpEeMOJUPOBAHUSA U KAKOBO
ero ocHoBHOe Ha3zHaueHue B TKC?

4.  Kakue CBOMCTBA CKpeMOTUpOBaHUS I (ppoBHIX
COOOIIIEHUH TO3BOJISIIOT €ro MCIOIb30BaTh JJI MOBBIIIEHUS CTEICHU
UX 3aIIUTHI OT HECAHKIIMOHUPOBAHHOTO JTOCTyMa ?

5. Uro takoe ckpeMOiep u geckpemonep ?

6. Uro sBaseTcs OCHOBHOM YacThio CKpeMOJiepa ?

7. CKOIBKO W KaKh€ W3BECTHbl OCHOBHBIX  THUIIOB
CKpeMOJIEpOB U IECKPEeMOJIEPOB ?

8. Mzo6pasuts cxemy CC-ckpeMOiepa u aeckpemoOIepa,
OOBSICHUTH IPUHITUIT UX paOOThI M YKa3aTh OCHOBHBIC HEJIOCTATKH ?

9. MHMzo6pasuth cxemy AJl-ckpemOiepa u aeckpeMoOiepa,
OOBSICHUTH IPUHITUIT UX paOOThI M YKa3aTh OCHOBHBIC HEJIOCTATKH ?

10. B uyem cymHocth mmdpoBanus coodbmeHus mo ['OCT
28147—897?

11. M3oOpa3uth  (GYHKIUMOHAIBHYI0  CXEMy  Iepeaadu
coobmenuii ¢ kpunro3amurou mo 'OCT 28147—89?

11
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1 esb npakTHYECKOH PadoTHI

[lenp mnpakTHUUeCKOW pabOThl COCTOMT B O3HAKOMJICHUM C
METOJIOM 3alluThl MHGOpPMAIIMM B CHUCTEMax OECIpPOBOJHOM CBSI3U
MyTeM UMUTO3AIIUTHI TIepeAaBaeMbIX COOOIIECHHUHN.

[Iepen BBINIOJTHEHUEM MNPAKTUYECKUX 3aJaHUW  CTYICHTHI
JIOJDKHBI OPUEHTHUPOBATHCS B OCHOBHBIX AaCIIEKTaX TEOPETUYECKUX
OCHOB PAgUOTEXHUKH, HWMETh NPEICTABICHUE O MPUHIMIIAX
(GYHKIIMOHUPOBAHUSL CPEACTB OECIPOBOJHON CBS3U, 3HATh OCHOBBI
PAaIMOdIEKTPOHHOTIO TMMOJAABIIEHUS, BJIAJETh METOJAMHM pacyera
MAaTEMAaTUYECKUX BBIPAXKECHUN C HCIOJB30BAHUEM MATEMATUYECKUX
naketoB MathCad unu MathLab.

B pesynbTare BBINOIHEHUS MPAKTUYECKOTO 3aJaHUs CTYIACHTHI
JIOJDKHBI  OCBOMTH METOJ 3alllUThl HMH(POpMAIMM B CHUCTEMax
OeCpoBOAHON  CBSI3U  IMyTEeM  HMMHUTO3AIIUTHI  MEpeaaBaeMbIX
COOOIIIEHUIA.

2 3amanue

1. Tlpm nmepemaye  KOMaHI  YMOPABJICHUS  TOJIETOM
JeTaTeIbHOTO ammapata TpeOyercs O00eCIeYuTh HMHTO3AIIUTY
nepeaaBaeMbIX KOMaHJ C BEPOSTHOCTBIO JIOKHOTO (POPMHPOBAHUS
KoMaH bl He 6osee 10-9:

a) Ilpm  xpuntorpaduyeckom  cmocodbe  obOecreyeHuUs
UMUTO3AIINUTHl  OMPEACINTh YHCIO M30BITOYHBIX OWT Koja C
oOHapyXeHueM OIMMOOK, KOTOpPO€ HYKHO IepefaBaTh C KaXIOH
KOMAaHJIION.

0) Kakue nmomosHUTENbHBIE KOJOBBIE METOIBI 3aIUThI IIe-
peaaBaeMbIX KOMAaHJ] MOXXHO TMPEIJIOXKHUTH JJIsi CTHPAHHUS HAIINX
KOMaH/I, MPUHSITHIX 3JI0YMBIIUICHHUKOM M PETPAHCIMPOBAHHBIX UM
yepe3 HEeKOTOpoe BpeMs I Je30praHu3aiui paboThl KOMaHIHON
paguoINHUN?

3 Ilopsaa0K BBINOJIHEHHUS PadOThI

1. ITonyuuts 3a/1aHUE;
2. I3y4nTh TEOPETUUYECKYIO YaCTh;
3. BeImoHUTE pacdyeT Ha OCHOBE METOAUYECKUX YKA3aHUM;



4.CoCTaBUTh OTYET.

4 Conepxanue oT4eTa

1. TUTYyIBHBIN JUCT;

2. Kpartkas reopus;

3. Pacuer 3HaueHwuii, TpeOyeMbIX 3aJaHUEM MPAKTUYECKOU
paboTHhI;

4. BbIBO/I.

S Teopernyeckast 4acThb

NmuTo3amnyra nepeaBaeMbIX COOOIIECHUM

B teopum 3amuThl mHpOpMaIMu paccMaTpPUBACTCS 3allluTa
OT ABYX KJIACCOB BO3JEHCTBUU - CIYyYalHBIX M MPEIHAMEPEHHBIX.
3amura wHpOpManMH, TEepeJaBaeMol IO KaHajaM CBSI3H, OT
CIydYallHBIX ~ TIOMEX  OCYIIECTBJISIETCA  C  TIOMOIIBIO €€
NOMEXO0yCTOMYMBOro KoaupoBaHus. I[Ipu TakoM KoIMpOBaHUU B
UH(OPMAIIUIO BHOCUTCS U30BITOYHOCTH (700ABISIETCS KOHTPOJIbHAS
CyMMa, BBIUHCIICHHAs TI0 ONpPEACICHHOMY aliropuTMy), U Ha
OPUEMHOM  KOHIIE C  HCIHOJIb30BAaHUEM JTOM  M30BITOYHOCTH
OPOU3BOAUTCSA  OOHApy)KeHHWE W/WIM  WCHPaBJICHHE  OIIHUOOK,
BHECCHHBIX B COOOIIEHUE MPHU €T0 Tepeiaye.

OnHako ¢ TOMOUIBI0 TOMEXOYCTONYMBOTO KOJIUPOBAHUS TPYIHO
obecneyuTh 3aluTy OT TMpPeJHAMEPEHHBIX BO3JCUCTBUNA  Ha
COOOIIIeHUE, TaK KaK aJTOPUTMBbI KOJUPOBAHUS SABJISIOTCS OTKPBHITHIMU
U UW3BECTHBI 3JIOYMBIIUIEHHUKY. B 3TomM cioydae OH MOXKeET
MOAu(MUITUPOBAaTh  COOOIEHHWE ¢  3aTeéM BHOBb  BBIYUCIIHUTH
KOHTPOJBHYIO CYMMY, a 3aTeéM Iiepe/laTb W3MEHCHHOE COOOICHUE
nosyyarentro. OH Takke MOXKET HaBA3bIBATH JIOXKHYIO MH(OpMaIuio,
co3/1aBasi COOCTBEHHBIE COOOIIEHUS, KOJUPYS UX TOMEXOYCTONYUBBIM
KOJIOM U TIepe/iaBas UX B KaHAJI CBSI3H.

3amnura KaHajga mu@poBaHHOM CBS3M OT HABS3bIBAHUS JIOKHOMU
uH(pOpMaIy HOCUT Ha3BaHUE UMHUTO3AIIUTHI.

Jlng  oOecrneueHUS  WMHUTO3AIMMTHEI  HEOOXOIWMO, YTOOBI
3JIOYMBIIUJIEHHUK HE HWMEN BO3MOXXHOCTH CO3/1aBaTh IPaBUJIbHBIC
cooO1IeHus (TO €CTh Te, KOTOphIe Ha MPUEMHOM KOHIIEe KaHama OyayT
BOCITPUHSTHI KaK IPaBUJILHBIE).



DTO BO3MOXKHO MyTEM BHECEHHUSI M30BITOYHOCTH B COOOIIEHUS
noA00HO TOMY, KaK 3TO JEJACTCA B Clydae 3alllUThl OT CIy4ailHbIX
omex. B aTOoM ciiyyae aaroputM BHECEHHUS M30BITOYHOCTH JOJKEH
OBITh CKPBIT OT 3J0yMbIIUICHHUKA. OOBIUHO MpoOIEAypa 3allUTHI
CTPOUTCSI Ha OCHOBE HEKOTOPOH Kpunrtorpaduyeckoit cucrembl. K
COOOIIIEHUIO JT00ABIISIETCS OTpe30K uH(opmanuu (PpUKCUPOBAHHOU
JUIMHBI, BBIYHUCICHHBI IO ONPEAECICHHOMY MpPAaBUIy HAa OCHOBE
OTKPBITBIX JIAHHBIX W KIIKO4Ya, HA3bIBAEMbIM HMMHUTOBCTAaBKOW. B
OTKPBIThIE JIaHHBIC, UCTOJIb3yEMbIC JIsl BHIPAOOTKU WMHUTOBCTABKH,
MOMUMO COOCTBEHHO TEKCTa COOOIICHUS MOXKET OBITh BKJIIOUECHA U
cinykeOHass wuHdOpMalus, Takas Kak JgaTa W BpeMs OTIPaBKU
COOOIIIEHUS, PETUCTPALIMOHHBI HOMEpP COOOIIeHUS W Tak jaainee. B
ATOM CJIy4a€ MOXHO OOECMEUHUTh TaKKE 3alIUTy OT MOBTOPHOM
nepeaadn paHee MepeaHHoro MPaBUIbHOTO COOOUIEHUS.

OO0ecrieueHne MMUTO3AMIUTBI 10 TAKOW CXEME MPELYCMOTPEHO
I'OCT 28147.

NmMuTo3amura mepegaBacéMbIX COOOIIEHUM OCYIIECTBISETCS
KpunrorpaguyeckuMm crnocoboM. [ 3Toro k mnepegaBaeMoMy
COOOIIIEHUIO J00aBIAIOTCA H30BITOUHBIE OUTHI I OOHAPYKEHUS
omKOOK B TMpUEMHOM ycTporcTBe. Kaxapiii H30BITOYHBIN OUT
JOJDKEH 3aBUCETh OT 3HAYEHHM BceX HMHQPOpMalMOHHBIX OuT. Ha
UHQOpMAIMOHHBIE W HW30BITOYHBIE  OUTHl  HAKJIAJbIBACTCS
mUPIIOCIeI0BATEIFHOCTh, B KAYECTBE KOTOPOU MOXKET CIY>KUTh M-
MOCJIEA0BATEIbHOCTD.

B  oromM cnywae s CcO3MaHUSA  JIOKHOTO  COOOILECHMS,
NOJMEHSIOIIEE NIepeaaBaeMoe COOOIIEHUE 3IIOYMBIIUICHHUK JTOJKEH
nepeaTh HeKhe K MHHOPMAILIMOHHBIE OUTHI U MPABUJILHO yrajaTh JJIs
ATUX K OUT HEOOXOMMbIC 3HAUYCHHUS T U30BITOYHBIX OUT. BeposATHOCTH
3TOTO cOOBITUA ecTh P = (1/2)r .

D yHKIIMOHATbHAS cxemMa  Imepelayu coOOIIEeHUN ¢
KPUNTO3AIIUTOMN MO JJUHUM CBA3U MPUBEJECHA HA PUCYHKE 1.
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Pucynok 1 — ®yHk1MoHagbHas cxeMa rnepeadyu cCOoOIEeHU ¢
KPHUIITO3AIUTOMN 110 JIMHUU CBA3U: S — TBOUYHAS
CHUHXPOIIOCIIEI0OBATEIBHOCTD, | — IBOMYHAsI TOCIE0BATEIBHOCTD C
BbIXOJ1a mudparopa.

6 BoinosiHeHue padoThbI

Jnst  co3pgaHug  JIOKHOTO  COOOIIEHUs,  MOJMEHSIOUIEE
nepeaaBaeMoe COOOIIEHHE 3JI0YMBIIUICHHUK JI0JDKEH NepeaaTh HEKHUe
K UH(POPMALMOHHBIE OWUTHI W MPABWIBHO Yrajaarh sl 3THUX K OUT
HEOOXO/IMMbIE 3HAUYEHUSI I' M3OBITOYHBIX OUT. BeposTHOCTH 3TOro
coowITHs ecTtb P = (1/2)r .

7 KOHTpOJII)HI)Ie BOIIPOCHI

1.  3ammMTa OT KaKuX KJIACCOB BO3JICUCTBUI paccMaTpPUBAECTCs
B TEOPHH 3aITUTH HHPOpMaIuu?

2. Kak OCYIIECTBIISICTCS 3armnTa uHpopmaIuu,
nepe1aBaeMon Mo KaHajiaM CBSI3U, OT CIIyYalHBIX TOMeX?
3. Kak OCYIIECTBIIACTCS 3alu1Ta uHpopmarmu,

nepe1aBaeMou Mo KaHAJIaM CBSI3H, OT MPEIHAMEPEHHBIX ITOMEX?



Yro Takoe nMuTO3aImTa’?

B yem cocTouT CyIHOCTh UMUTO3AIIMUTHI?

Y10 Takoe UMHUTOBCTaBKa?

UeMy paBHa BEPOSITHOCTh IIPABUJIBHOTO YraJbIBaHUS
3JIOYMBIITUICHHUKOM 3HAY€HUU U30BITOYHBIX OUT UH(pOPMALIUU?

NOo ook

bubauorpaduyeckuii CiucoK

1) Jlykbsaiok C.I'. Teopust snekTpuuecko cBsizu. CHUTHAIIBI,
NMOMEXHU U CUCTEeMBI nepefauu: yueoHoe nocoodue. / C. I'. JIyKbsHIOK,
A. M. Iloranenko. — Kypck.: FOro-3am. roc. yu-t., 2012. - 223 c.

2) OcunoB A. C. BoeHHO-TeXHMYECKass MOAroTOBKa. BoeHHO-
TeXHHUYECKHUE OCHOBBI IIOCTPOCHHUS CpeICTB M KomiuiekcoB POII :
yueOnuk / A.C. Ocunos ; nox Hayd.pen. E.H. I'apuna. — Kpacnosipck
: Cub. denep. yu-1, 2013. — 344 c.
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1 esb npakTHYECKOH PadoTHI

[lenp mnpakTHUUeCKOW pabOThl COCTOMT B O3HAKOMJICHUM C
METOJAMHU CHUTHAJIIBHOW MOMEXO03alUThl PAAUOJIMHUNA B CHUCTEMAX
OeCIIpOBOIHOM CBSI3H.

[lepen BBITOJTHEHUWEM MPAKTUYECKUX 3aJaHUN  CTYJCHTHI
JIOJKHBI OPUEHTUPOBATHCSI B OCHOBHBIX AaCIIEKTaX TEOPETUYECKHUX
OCHOB PAgUOTEXHUKH, HWMETh NPEICTABICHUE O MPUHIMIIAX
(GYHKIIMOHUPOBAHUSL CPEACTB OECIPOBOJHON CBS3U, 3HATh OCHOBBI
PAaIMOAIEKTPOHHOTO TMOJABJIEHUS, BJIAJETh METOJAMM pacyera
MAaTEMAaTUYECKUX BBIPAXKECHUN C HCIOJB30BAHUEM MATEMATUYECKUX
naketoB MathCad unu MathLab.

B  pe3ynbrare = BBINOJHEHUS  OPAKTUYECKOIO  3aJIaHUS
CTYHEHTBl JOJOKHBI OCBOWUTH OCHOBHBIE METOJBl CUTHAIBHOU
MOMEXO03aIIUThI PAJIMOJIMHUI B CUCTEMAX OECIPOBOIHON CBSI3H.

2 3amanue

3aganue 1.

[lepeBo3nmast cTaHUMS MOMEX CHUCTEME CIIyTHUKOBOM CBSI3U B
nuarna3zoHe 4dactor 8 [T o mOCTaHOBKM NOMEX CHYTHUKOBOMY
PETPAHCIATOPY HMEET AHTEHHY JAWAMETPOM S5 M W MOIIHOCTH
m3nydenus 10 kBt. Onpenenure DM ctannum nomex.

3aganue 2.

Cranuusg nmoMex CHYTHUKOBOMY PETPAHCIATOPY B AWAIa30HE
gactor 8 [Tuo mmeer DUMM 90 nbBt. Hcnons3ys ypaBHEHHE
NOMEXO3aIIUThl  palIuoOIMHUM, omnpeaenure Ttpedyemyio SOUNUM
CTaHIIMMU CITYyTHHUKOBOU CBSI3U IIPH CIEAYIOIINX YCIOBUSIX:

. CKOpOCTh niepenaun nuugopmanuu R = 2.4 k6ut/c;
10JIOCA YacTOT HCHOJb3yEMOr0 IICEBJIOLUIYMOBOIO CHUTHala B
paguosnanu 36 MI'1y (ojioca 4acTOT OJTHOTO CTBOJIA CITyTHHUKOBOTO
pEeTpPaHCIATOPA);
IC = ITI;

IMPOCTPAHCTBCHHAs IIOMEXO03alauTa CIIYTHHUKOBOT'O peT-
pPaHCIIATOPA HC UCITIOJIB3YCTCA,



TpeOyemas BenmmumHa EOG/NO Ha BBIXOAE NMPUEMHON aH-TEHHBI
peTpaHcisiTopa coctaBisieT BeanuuHy E6/NO = 8 nb.

[Ipy wW3mydaemMoM CTAHUMEW CITyTHUKOBOM CBS3M MOII-HOCTH
pamguocurHaga 50 BT ompegenuTs  HEOOXOAUMBIA — ITHAMETP
nepeiarollel aHTEHHBI CTAHIIMKM CHYTHHUKOBOM CBSI3M, IIPH KOTOPOM
obecrieynBaeTCs MOMEXO03allUTa PAAUOJUHUHU, €CIU KOIPDUIMEHT
YCUJICHUS aHTCHHBI:

Gc = kun n2 (d/A)2.

3 IlopsiiOK BBINOJIHEHUS PAdOTHI

1. ITonyuutsb 3a/1aHUE;

2. I3y4uTh TEOPETHUECKYIO YaCTh;

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

4 Coaep:xxaHue 0T4YETA

1. TUTYIBHBIN JUCT;

2. Kpartkas teopus;

3. Pacuer 3HaueHwii, TpeOyeMbIX 3aJaHUEM MPAKTUYECKOUN
paboTHI;

4. BeIBOI.

S Teopernyeckast 4acThb

[Tomexo3ammra paaguoIuHuN

CnocoOHOCTh paJIMOJIMHUU Pad0TaTh B YCIOBHSX BO3-ACHCTBUS
€CTECTBEHHBIX  MOMEX  Ha3bIBAETCA  IMOMEXOYCTOM-YHUBOCTBIO.
CnocoOHOCTh pPaAMOJMHUU pPaboTaTh B YCIOBUSX BO3JCUCTBUS
OpPTraHU30BaHHBIX TTOMEX HA3BIBAETCS TOMEX0-3aIUIIIEHHOCTHIO.

[Tomexo3amnura pa3iensercss  Ha JBa KJjacca:

1)  mpocTpaHCTBEHHas IOMexo3alluTa (3a CYeT HHU3KOIo
YpPOBHA OOKOBBIX JICMIECTKOB MPHUEMHON aHTEHHBI, IO KOTOPBHIM
JNEUCTBYET TOMEXa, a Takke (OPMHUPOBAHUS «HYJIEW» TUArPAMMBI
HaIpaB-JICHHOCTH MPUEMHOW aHTEHHBI B HAIPABJICHUU HAa MCTOYHHUK
IIOMEX);



2) CUTHajJbHas IOMEXO03alWTa 3a CYET IIMPOKOTOIOCHBIX
METOJI0B MOJTYJISLIUU.

[Ipu curHanbHOM MOMEXO3AIIUTE CHOEKTP M3Jy4aeMOrO CHUTHAaJIA
MUCKYCCTBEHHO pacmmpsieTrcs 3a cYeT IIPUMEHECHUSA
(dazomMaHUMYJIUPOBAHHBIX TceBAOIIYMOBBIX curHasnoB (IIIC) wnu
nceBaOCaydaiiHOM TepecTpoiiku padoueit yactotsl (IITTPY), mubo 3a
c4eT KoMOMHUpOoBaHHOTO MeToa MoayJsiuuu [THIC-TTITPY.

Ecnyu  3710yMBIIIJIEHHUK CTaBUT 3arpajuTelIbHYI0 IIYMOBYIO
noMexy NO BO BCEH IIOJIOCE YaCTOT HAIETO CUTHAJIA, TAaK 4YTO Ha
BXOJI€ IPUEMHOM AHTEHHBl HAIleW PaJUOCTAHLUU CIEKTpajbHas
IJIOTHOCTh IIIYMOBOW 3arpajuTelIbHOM IOMEXH €cThb Non, TO
BEPOSATHOCTh OIIMOKM Ha OUT B HalleM MNpPUEMHHUKE OyJeT
OTIPENENATHCS BEIUYMHOM OTHOIIEHUsS h2 SHeprum MOJE3HOTrO
CUTHAJIA K SHEPTUU CYMMAapHOU OMEXH:

E
e N0+(}\/0[1 (1)
rae h2 - oTHOIIEHHWE PHEPruu TMOJIE3HOTO CUTHANAa K DHEPTUHU
CyYMMapHOU IOMEXHU;

E6G - osHeprus Ourta MOJE3HOTO NPUHMMAEMOIO CHUTHajla Ha
BBIXOJI¢ TIpueMHOW aHTeHHbl, NO - CcHOeKTpaJibHas TIOTHOCTH
aIIATUBHBIX IIYMOB IPHUEMHOM CHUCTEMBI, NOn - CHEKTpaJIbHas
IUIOTHOCTD IIIyMOBOM 3arpaJuTeIbHON IOMEXMU:

NOn=Pr/Af, (2)

— e P - MOIITHOCTh TOMEXHU Ha BBIXOJE MPUEMHON aHTEH-HBI,
Af - mosoca 4acTOT MIMPOKOMOJIOCHOTO CHUTHaja (IMojioca 4YacToT
MPUEMHOTO TPaKTa PaJUOCUCTEMBI).

N3 Teopun NOTEHUMAIBHOW TMOMEXOYCTOMYUBOCTH ClIE-AYET,
YTO BEPOSITHOCTH OMIMOKH HAa OWUT OmMpeiensieTcsl TOJbKO SHEepruei
Outa W HE 3aBUCUT OT (OpMBbI CHUTHAIA (C MIM-POKOIOJIOCHOM
MOYJISIITUEH, Y3KOMOJOCHON MOTYISIIUEH U Ap.), IEPEHOCSIIEr0 3TOT
our.

[Ipu Non >>NO pgns moporooro 3Hauenust h2 = h2nop
MOJTYYHM:

E Px BAS
2 _ 6 _ fchy _I¢
o0 =Ny = Ba/AT  BiR ()




rae t0 = 1/R - pauTenbHOCTh MHQPOpPMAIMOHHOTO OuTa, R —
CKOPOCTH Iiepeaauu nHpopMmaruu (Out/c).

O6o3HauuM uepe3 ©6azy B MIKUPOKOMOJIOCHOTO CHUTHANIA
otHomenue B = Af/R = Af * 10 >> 1. Torma curHaibHas
MOMEX03allNTa, ONpeaeisieMasi Kak TAKO€ OTHOIIICHUE TTOMeXa-CUTHa
Pn/Pc, mpu xoTopoM oOecreunBaeTcsi paboTa paguoIMHUHM C
3aJlaHHBIM KauyecTBOM (oOecreyuBaeTcsi Tpe-0yemMoe OTHOIICHHE
h2nop), paBHa

Pri/Pc = B/h2mop 4)

Orcroaga crneayer, 4TO NOMEXO03alluTa PAJAUOIMHUUA ITOBBI-
aeTcs MNpU YMEHBIICHUUW CKOPOCTH Tepenaun uHdopmamuu R,
pPaCIIMPEHUM TOJOCHI YacTOT HIMPOKOMOJIOCHOrO curHaima Af wu
YMEHBIIICHUH  BeaWduHbl  h2mop. B moMexo3amniuiieHHBIX
PaIMOJIMHUAX KPUTEPUNA ONTUMAJIBHOCTH TOMEX0YCTOMYMBOrO KOJA -
MaKCUMaJbHbIA SHEPTETUYECKUM BBIMTPHIII KOA.

YPaBHeHI/Ie IIOMECXO03allINUThI

Pagnonnuns JTOJDKHA OBITH paboTocnocoOHOM pu
AJIEKTPOMArHUTHOM WMMYJIBLCHOW H3nMydaeMol MoinHoctu (DUNM)
cranimu momex Pnx * Gnx > roe Pox - MOIIHOCTE MOMEXOBOTO
CATHaja Ha BXOJAE MEPEAroIIeH aHTEHHbI CTaHIUMU Tomex, Grx -
KOd(pGUIIMEHT YyCWICHHUs TepeqalIiell aHTEHHbl CTaHIIUU TIOMEX.
Benmnuuna Pox * Gnx 3amaerca moaensio POb. Torna DMMM nHamein
craniiuu Pc * Gc B paguonuHusax 0e€3 3aMUpaHUN CUTHaja
ONPENEIACTCA U3 YPABHEHUS IIOMEXO03aIUThI

2
,.
FeGe = BixGpx + hop = B =G + é (5)

, 1IbBT

rae GOOK - OTHOCUTENbHBIM YpOBEHb OOKOBOIO JerecTka (Uiu
«HYJIS» JUarpaMMbl  HaIllpaBJICHHOCTH IIPUEMHOM aHTCHHBI) B



HAIPaBJICHUU HA MMOMEXY, IC — JaJbHOCTh CBSI3H, Il - PACCTOSIHUE OT
CTAHIIMM MOMEX J10 nMpueMHuka Hamen POC.

Ha pucynke 1 npencraBieHa (yHKIIMOHAJIbHAs CXE€Ma TOME-
xo3anuiieHHo panuonuHuu. CmeHa pabdodeit wactorsl mpu [1TTPY
win popmsl TIHIC B paguoauHum J0JKHA MPOUCXOAUTH MO 3aKOHY,
HEU3BECTHOMY 3JIOYMBINUIEHHUKY, T. €. OJTOT 3aKOH JOJKEH
OMPENENATHCS YCTPOUCTBOM KpUNTO3aUTHI (ud-paropom). Ha puc.
4.2 nokazad Buj paauocurnana c [11TPY.

3JI0yMBIIIJIEHHUKY BBITOJHO CTaBUTh HE 3arpajuTelIbHYIO
IIYMOBYIO TIOMEXY, a 0o0Jie€ PHEPreTUYECKH BBITOJHBIC TMOMEXH, K
KOTOPBIM OTHOCSITCSI:

— Y3KOIOJIOCHBIE TOMEXH;

— PETpPaHCIUPOBAHHBIE TOMEXMU;

— HecyIIas, MOJIyJIMPOBaHHAS IO YaCTOTE ITYMOBBIM CHUT-HAJIOM
B YaCTH MJIM BO BCei Mmoiioce curHajua Af ;

— XaOTHYECKasi, MMITyJIbCHAsl IIyMOBasi IMOMeXa C OOJIbIIOW
CKBXKHOCTBIO.
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Pucynok 1 — ®yHKIIMOHAJIbHAST CXEMa MOMEXO03alUIEeHHON
paguonuauu (IICIT — nceBaocaydaiiHas 1BOMYHAS
MOCJIE0BATEIIBHOCTB ).
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Pucynok 2 — YacToTHO-BpEMEHHAs JUarpaMMa CUrHaJIa C
[IITPY (T- Bpemst pabOTHI paAMOINHUM HA OJTHOM YaCTOTE).

B pa3zpabaTeiBaeMoOil paguoNMHUU JIOJKHBI OBITH MpEIycC-
MOTPEHBI MEPHI, MAPUPYIOIIUE BBHIIMICYKA3aHHBIE ITOMEXH, YTOOBI
BbIHYJAUTHh 3JIOYMBIIUJICHHUKA CTaBUTh HAWUMEHEE DHEPreTUYECKU
BBITOJIHYIO JJISI HETO 3arpaJUTEIbHYI0 IIYMOBYIO IIOMEXY BO BCEU
[I0JIOCE  4YacTOT  LIMPOKOIOJIOCHOTO  curHaima. lIlpu  sTtom
3JIOYMBIIIUICHHUK ~ CO3Ja€T TIOMEXM U CBOUM  COOCTBEHHBIM
paanocpencTBaM B MAaKCUMAJIbHO IIUPOKOU ITOJIOCE YaCTOT.

VY3KOMOMOCHBIE TOMEXH JIOJKHBI  OBITh  MOJABJIEHBI B
NPUEMHHUKE  PEXKEKTOpPHBIMU  (QuiabTpaMu. PeTpaHcIupoBaHHbBIC
NOMEXH MOTYT OBbITh MOJHOCTBHIO TOAaBJIeHbI npu ObicTpoil [TTIPY.
Xa0TUYECKUE HUMIYJbCHBIE TOMEXH MOILYT OBITh  CJEJaHbI
Masi03(PEKTUBHBIMU TIPU MIEPEMEKECHUU CUMBOJIOB U UCITOIb30BAHUU
MOIIIHOTO KOJa C UCIIPABIECHUEM OLIMOOK.



6 BoinoJsiHeHune padoThbl

I[Io d¢dopmynam, NOpUBEACHHBIM B TEOPETHUYECKOW YacCTH
METOAUYECKUX YKA3aHUM BBITOJHUTH PACUEThl MO MPAKTHUYECKOMY
3aJJaHUIO.

7 KOHTpPOJIbHBIE BONPOCHI

1. Ha CkKoapbkO  KJIacCOB M  KaKUX  pa3aensiercs
nomMexosamura?

2.  Kakumu ¢akTopamu ONpeaesseTcsi BEPOSITHOCTh OIIMOKU
Ha OUT B MpueMHUKe nojasisieMmon POC?

3. Kakue ¢dakToppl W Kak TIOBBIIMIAIOT TOMEXO3AIIUTY
paguoJIUHUN?

4.  IlpuBecTH BBIpaKE€HHUE [JIl YPAaBHEHUS MMOMEXO03aIUTHI U
HNOSICHUTB ITaPaMETPBI, BXOJSAIINE B 3TO BBIPAKECHUE.

5.  M3oOpa3uthb (YHKIMOHAJIBHYIO CXeMy
MOMEXO03aLUIIICHHONW PaJMOINHUM U MOSCHUTD MIPUHIUI €€ padoThl.

6. Ilosicaute mpuniun padotet POC c IITIPY na mpumepe
4aCTOTHO-BpeMeHHOU auarpaMmmel ¢ IITTPY-curnana.

bubumnorpaduyeckuii CNucoK

1) JlykpsiHtok C.I'. Teopusi snekTpuueckou cBsizu. CHUTHAIIBI,
MOMEXHU U CUCTEeMBI nepefadu: yueoHoe nocoodue. / C. I'. JIyKbsHIOK,
A. M. Iloranenko. — Kypck.: FOro-3am. roc. yu-t., 2012. - 223 c.

2) OcunoB A. C. BoeHHO-TeXxHMYECKass MOAroToBKa. BoeHHO-
TEXHUYECKHUE OCHOBBI MOCTPOCHUSI CPEACTB M KomiuiekcoB POII :
yueoHuk / A.C. Ocunos ; nox Hay4d.pen. E.H. T'apuna. — KpacHosipck
: Cub. denep. yu-1, 2013. — 344 c.
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1 esb npakTHYECKOH PadoTHI

[lenp mnpakTHUUeCKOW pabOThl COCTOMT B O3HAKOMJICHUM C
METOJAaMH OLIEHKU MOMEXO03AIIUThI CIYTHUKOBOW JIMHUU CBSI3HU.

[lepen BBITOTHEHWEM NPAKTUYECKUX 3aJaHUM  CTYICHTBI
JIOJDKHBI OPUEHTHUPOBATHCS B OCHOBHBIX AaCIIEKTaX TEOPETUYECKUX
OCHOB PAAUOTEXHUKH, HWMETh MPEIACTABICHUE O MPUHLIUNAX
(YHKIIMOHUPOBAHUS CPEACTB OECHpPOBOIHON CBSI3M, 3HATH OCHOBBI
PaIMOdIEKTPOHHOTO TMOJABJIEHUS, BJIAJETh METOJAMM pacyera
MAaTEMATUYECKUX BBIPAKECHUNA C HUCIOJB30BAHUEM MATEMATHUYECKUX
naketoB MathCad uiau MathLab.

B pesynbTare BBINOIHEHUS MPAKTUYECKOTO 3aJaHUS CTYIACHTHI
JOJDKHBI OCBOUTH METOJ OLIEHKH MOMEXO3aIUThl CIIyTHUKOBOU
JIMHUHU CBS3U.

2 3amanue

[IycTp Ha BXOJl€ NMPUEMHUKA CTBOJA PETPAHCIATOPA C MPAMOUN
pPETPaHCIALIMEN CUTHAJIOB JEHCTBYET MHOTOKAHAIBHBIA CHUTHAN C
PE3YJIBTUPYIOIIEN MOIIHOCTBIO P, W 1omexa MOIMHOCThIO Ph.
Perpancnsarop umeer Ko3QPUIUEHT yCUIEHUSI K, KOTOPBIM MEHSETCS
TakKUM 00pa3oM, 4TOOBI BBINOJIHSIIOCH YCJIOBUE K (Pc+Pn) = Py =
const, rne Py, — HOMHMHaJIbHAs BBIXOJHAS MOIIHOCTb YCHJIMTENS
MOUIHOCTH B JINHEMHOM PEKHUME.

TpeOyeTcs onpeaenuTb MOIHOCTh MOJE3HOI0 CUTHaja k°Pc Ha
BBIXOJIE YCWIMTENS MOIIHOCTH M TOBEAEHUE KO3 (ulreHTa
YCUJIEHUSI CTBOJA PETPAHCIATOPA K B 3aBUCHUMOCTH OT BXOJHOTO
OTHOLIEHUS MOIIIHOCTEU nOMexa—CUZHal.

(ITpu pemrennu 3agauu BBECTH KOA(DPUIIUEHT K> = Py /Pc u
noJIoXuTh P, >>Pc).

3 Ilopsaa0K BBINOJIHEHHUS PadOThI

1. Ilomy4yuTh 3a1aHUE;

2. I3y4uTh TEOPETUUECKYIO YaCTh;

3. BBINOTHUTE pacyeT Ha OCHOBE METOIMUECKUX YKa3aHUMH;
4. CocTaBUTh OTYET.



4 Conep:xxaHue 0TYETA

1. TUTYIBHBIN JUCT;
2. Kpartkas teopus;

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

4. BeIBOI.

S Teopernyeckast 4acThb

OTOOpP MOIIHOCTHU CITYyTHUKOBOT'O PETPAHCIISATOPA TOMEXOH

Ecim Ha  BXOome  NpHEMHHMKAa  CTBOJIa  CIYTHUKOBOTO
peTpaHcasATOpa C NOPSMOW PETPAHCISLUEN CUTHAIOB BO3HUKIIA
npeJHaMepeHHas 1omexa, TO OHa OyJeT Mepeu3aydaThes
PETPAHCISTOPOM, 3aTPAuYrBAsT HEKOTOPYIO MOIIHOCTh PETPAHCIATOPA
Ha €€ Nepenu3yYcHHUE.

1ot s ekt Ha3bIBACTCS ombopom MOWHOCIMU
pempauncisimopa nomexou. Bo3nencTBue TpeIHAMEPEHHOW ITOMEXH
HauOosee pa3pymIMTEIbHO, KOT/a HamNpsHKEHHWE CUTHajla TUTIoC
IIOMEXa TEPEBOJSIT YCUIIUTEIb MOIIHOCTH B PEXHAM HACBIIICHHUS.
YUToObl HE JOMYCTUTHh padOTy YCHIUTENS MOIIHOCTH B PEXKHUME
HACBHIIIIEHUs, a O0EeCMeunTh ero padoTy B JHUHEHHOM pEXKHUME, B
COCTaB YCUJIUTEIbHBIX TPAKTOB BBOIAT APY.

6 BoinmosiHeHue padoThI

[To ¢dopmynam, nNpuUBEAECHHBIM B 3aJaHUM METOJIUYECKHUX
yKa3aHWUM BBITIOJHUTH PACUETHI.

7 KOHTpPOJIbHBIE BONIPOCHI

1. Y10 Takoe CIyTHUKOBAsI CUCTEMA CBSI3U?
2.4YT10 Takoe 0TOOp MOITHOCTH PETPAHCIISITOPA TIOMEXOM?

3. Kakue ¢akTopsl u kak BIUSAIOT Ha A3DPEeKT 0TOOpa MOIITHOCTH
pEeTPaHCIATOpPA IIOMEXOM?



bubauorpagpuyeckuii CiucokK

1) Jlykbsniok C.I'. Teopust snekTpuuecko cBsizu. CHUTHAIBI,
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TEXHUYECKUE OCHOBBI TMOCTPOCHUSA CPEACTB U KoMmIuiekcoB POII :
yueOnuk / A.C. Ocunos ; nox Hayd.pen. E.H. I'apuna. — KpacHosipck
: Cu0. penep. yu-t, 2013. — 344 c.
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1 lean npakTHYECKOH PadOTHI

[lenb mpakTUYECKOW padOThl COCTOUT B O3HAKOMJIEHHMHM C METOJaMH
noBbIeHHs CKphITHOCTH POC 1 onieHKH uX 3P (HEKTUBHOCTH.

[lepen BBIMOJHEHHMEM MPAKTHYECKUX 3aJaHUM  CTYJACHTBHI  JIOJKHBI
OPUEHTHUPOBATHCA B OCHOBHBIX ACMEKTaX TEOPETUYECKUX OCHOB PAJTMOTEXHUKHU,
MMETh TMPEACTaBICHWE O MNpHUHIUNAX  (YHKIHOHHPOBAHUS  CPEICTB
OECIIPOBOJIHON  CBSI3M, 3HAThb OCHOBBI PaJMORICKTPOHHOI'O TOAABIICHUS,
BJIAJIETh METOJIAMH PACYETA MATEMATUYECKUX BBIPAKEHHUN C MCIOJIb30BAHUEM
MateMatnueckux nakeroB MathCad mym MathLab.

B pe3ynbrare BBINOJHEHHS MPAKTUYECKOTO 3aJaHUSl CTYJICHTHI JOJKHBI
YCBOWUTh OCBOMTH METOJIbI MOBBIMICHUS CKphITHOCTH POC, a Takke OCBOUTH
METO/IbI OLICHKHU UX 3(P(HEKTUBHOCTH.

2 3amanue

3ananue 1.

CraHuus nomMex 3JI0yMBIIIJIEHHUKOB HAaXOAUTCS Ha paccTosHuu L (km) oT
MAaCKUpPYEMOW CTAHIMU CIIYTHUKOBOU CBs3U, padoTaromieii B pexume [TITPY.
KakoBo pomyctTumMoe MakcUMajibHOE BpeMsl Tepefauyd COOOIICHHM Ha OJHOM
4acTOTE, 4YTOObl HCKJIIOYHUTH BO3JICHCTBHE PETPAHCIMPOBAHHBIX ITOMEX Ha
CITyTHUKOBYIO PAJUOJIUHUIO?

3ananue 2.

OnpenenuTb HEOOXOAMMOE KOJIUYECTBO JIOKHBIX OOBEKTOB Nj s
obecrieyeHUs] aKTUBHOM panromackupoBku POC, ecnu 3agaHbl KOJIUYECTBO
UCTUHHBIX 00BeKTOB Ny W TpeOyemass BEPOATHOCTh COKPBITHS HCTHHHBIX
oowvexToB Wire .

3 Ilopsaa0K BHINOJIHEHHUS PadOThI

1. Ilomy4yuTh 3a1aHUE;

2. I3y4uTh TEOPETUUECKYIO YaCTh;

3. BBINOTHUTE pacdyeT Ha OCHOBE METOJIMUECKUX YKa3aHUMH;
4. CocTaBUTh OTYET.

4 Conepxanue oT4eTa

1. TUTYIbHBIN JUCT;
2. Kparkas teopus;
3. PacueT 3HadeHu, TpeOyeMbIX 3aJaHUEM MMPAKTUUECKON PaObOTHI;



4. BBIBO/I.
S Teopernyeckast 4acThb

MeTob! OBBIIEHUS] CKPBITHOCTH POC
CymHocTh cKpbITHOCTH PIC

[IIupokoe nMpuUMEHEHUE PAANOINEKTPOHHBIX cpeacTB (PDC) 3HaUMTENbHO
MTOBBICHJIO 3 PEKTUBHOCTH CHUCTEM yIIPaBJICHUS Pa3IMYHBIMU
roCyJapCTBEHHBIMH  CTPYKTYpaMH,  KOMMEPUYECKHMMHU  IPEANPUATHIMHU
opraHuzanusMu u T.I. Ho BMecTe ¢ STHUM BO3pOCIM W MOTEHIMAJbHBIC
BO3MOXXHOCTH  Pa3IMYHOTO  poAa  3JOyMBINUICHHUKOB.  OOBEKTaMu,
WHTEPECYIOIIMMH  3JIOYMBIIIJIEHHUKOB, MOTYT OBITh  T'OCYJIapCTBEHHBIC
YUIpEeXKIACHUSI, KOMMEpPUYECKHe CTPYKTypbl, OaHkoBckas chepa m 1. m. POC
MH(POKOMMYHHUKAITMOHHBIX CHCTEM JaHHBIX OOBEKTOB B IIPOIECCE CBOETO
(GYHKIIMOHUPOBAHUSL TPOSIBIAIOT CeO0Sl PA3TUYHBIMU (DU3NUECKUMHU TOJISIMU
(2JIGKTpPOMAarHWTHBIMHA, MAarHUTHBIMHM, DJEKTPUUYECKUMHU, CEUCMHYECKUMH,
aKyCTHYECKUMH H T. J.). YKa3aHHbIC MOJI HeCcyT HHPOpPMAIHMi 00 ISTHX
00bEKTaX W MOTYT OBITh OOHA-pY)KEHbl TEXHUYECKUMHU CpeJCTBaMU
3JIOYMBINUICHHUKOB.  CreioBaTeNbHO, O3TH  TOJS  JEMAacCKUPYIOT  Kak
MECTOIOJI0KEHUE CaMUX OOBEKTOB, TaK M XapakTep (yHKIIMOHUPOBAHUS ITUX
0OBEKTOB.

CrnenyeT OTMETHUTh, YTO JE€MAacCKHpOBaThb JaHHbIE OOBEKThI MOTYT HE
TOJIbKO (u3uyeckue nojs ux POC, HO U Apyrue OTIMYMUTEIbHbIE MPU3HAKU
HaJU4Yus TEJICKOMMYHHMKAIIMOHHBIX CHUCTEM, HampuMmep, pa3MellaeMble Ha
KpBIIlIaX M CTEHaX 3/1aHui aHTeHHble cucTeMbl POC, kabelbHBIE CHUCTEMBI,
NOAXOMAIINE K TIOMEIICHUSM YUYPEXKICHUM ¢ OpraHu3aluii, W Mpoyue
o00HbBIC MPU3HAKHY.

Jlemackupyroiue IIPU3HAKU POC MHOT000pa3H#l, IpUYEM
CYIIECTBEHHBIMA W3 HHUX SBIISIIOTCS  3JEKTPOMArHUTHBIE  M3JIyYCHUS.
370YMBINIIJICHHUKYA HA OCHOBAaHWM aHaJIW3a 3THX U3JIYYEHH MOTYT YCTaHOBUTH
HE TOJIbKO Ha3HAauC€HHUE U MecTomnojioxkeHne camux POC, HO 1 00CTy)KMBaeMbIX
UMU 00BEKTOB (OAHKOB, TOYTOBBIX CUCTEM, TOPTOBBIX TUIOMIAIO0K H T.1.).

Cnoco6HocTh POC npOoTHBOCTOATH MOMBITKAM 3JI0YMBIIIUICHHUKOB 0 UX
OOHapPY>KEHUIO U BCKPBITUIO HA3BIBAIOT cKkpvtmuocmato POC. [1pu npoBeaeHun
MEeponpusITUil 1o obOecnedeHuto CKpbITHOCTH POC  wuckimoudaercs uiu
3aTPYAHSACTCS  ONPENEJICHUE  3JIOYMBIIUICHHHUKOM  Ha3HA4YEHWs,  THIIA,
MPUHAIJIC)KHOCTH, MECTOIOJIOKEHUS, TapaMeTpoB curdanoB POC, HazHaueHue
U MECTOIOJOXEHUE OOCITY)KMBAaeMbIX HMH OOBEKTOB. Jlemackupyromime



npusHaku POC  moppazaensioTrcss Ha mexHuueckue W OnepamueHo-
maxkmuyecKue.

Texnuueckue npuznaku — 370 MPU3HAKH, IO KOTOPBIM 3JIOYMBIILICHHUKA
MOTYT OMNpeneanTh HazHaueHue u tun POC. PaznnuyaroT mecTb OCHOBHBIM UX
THUIIOB:

— pabouyas yacToTa (Iuamna3oH pabo4ux 4acToT);

— YHUCJIO YaCTOTHBIX KAHAJIOB;

— PEXUM U3Ty4EeHUs (HEMPEPHIBHBIN, UMITYJIbCHBIN, KBA3UHETIPEPHIBHBIN );

— mapamMeTpbl H3JyYaeMbIX CUTHAJIOB (aMIUIUTYJ]A, JJIUTEIBHOCTH U
4acTOTa MOBTOPEHUSI UMITYJILCOB, BUJT MOJTYJISILIUN);

— ¢opma ararpaMMbl HalPaBJICHHOCTH aHTCHHBI;

— MOIIIHOCTh PaIMOU3ITYYCHHUS.

Onepamueno-makmuyeckue JE€MACKUPYIOIIUE TPU3HAKK -  ITO
MPU3HAKK, 1O KOTOPHIM MOKHO JEJaTh BBIBOJBI O COCTaBE€ M IOCTPOEHUH
00beKTOB, o00OcinyxuBaeMblx POC  HHDOKOMMYHUKAIIMOHHBIX  CHUCTEM,
HA3HAYCHUH U XapaKTepe UX JICATEIbHOCTH U T.I. Pa3nu4yaroT maTh OCHOBHBIX
TUTIOB 3TUX PU3HAKOB:

— BHEIIHUM BU]I;

— MecTonoJjiokenue POC;

— MEePUOJAUYHOCTh BKIOUeHU POC M mpoIomKUTENbHOCTh UX PabOThHI
JUIS1 BBITIOJTHEHHS OTIPEJICIICHHBIX 3a/1aY;

— UHTEHCUBHOCTH UX PaOOTHI;

— KOJIMYECTBO M MPUHAMIECKHOCTh POC K KOHKPETHBIM MOJAPA3AEICHUSIM
00BEKTOB rOCYJapCTBEHHOTO U KOMMEPUECKOT'0 HaIlpaBJICHHUS.

B COBOKYTHOCTM  TEXHHUYECKHME U  ONEPaTUBHO-TAKTHYECKHE
neMackupyromue npusHakd POC mo3BOJSIIOT 370yMBINUICHHUKAM MOJIy4aTh
cBelleHUsT 00 uHTepecyromux ux obObekrTax. [loBwimenue ckpeiTHOCTH POC
JOCTUTAETCS YCTPAHEHUEM WIIM OCJIa0JICHHEM UX TEXHUYECKUX U ONEpaTHUBHO-
TAKTHYECKUX JEMACKUPYIOIMINX MTPU3HAKOB.

Meponpusitusi o odecnedyeHu0 cKpbITHOCTH PIC

CkpeiTHOCTE POC  pmocturaercs BBIIOJTHEHHEM MEPOINPHUATHNA 1O
MAaCKHUpPOBKE, U B TIEPBYIO OUEPE/Ib MO PaIUO3TIEKTPOHHON MackupoBke (POM).
POM - smo komninekc cocnaco8aHHbIX OP2AHUZAUUOHHBIX MEXHUUECKUX
Meponpusmui, HAIPaBJIEHHBIX Ha 3aTpyAHEHUE TOOBIBAHUS
3JIOYMBIIUICHHUKAMU HWHTEPECYIOIIMX HMX CBEACHHM IyTEM INepexBaTa H
aHaim3a  w3nydeHnt  POC. Meponpuarus 1o  mackupoBke POC
MOJpa3ACIsAIOTCS Ha JiBa TUMA: paduomackupoexy (PM) cpeacts paauo-,
PAAUOpPENEHHONW, COYTHUKOBOM W  JPYIrHWX BHJOB CBA3M, a TaKXke



paouomexnuueckyro mackupoeky (PTM) crnemuanbaeix POC paznuyHOro
HAa3HAYCHUS.

POM pocrturaercs orpaHuyeHHMEM WM 3amnpenieHueM padotel POC,
YMEHBIICHUEM  M3JIy4aeMOW MOIIHOCTH  PAJUOCTAHIHM, MNPUMEHEHUEM
KOPOTKHX CHUTHAIOB, curHaioB ¢ IIIIPY, nepenauein 10KHBIX CUTHAJIIOB U OP.
CpenctBa u CIIOCOOBI MAaCKHUPOBKHU 3aBUCST oT CIIocO00B
MH(POKOMMYHUKAITMOHHOW 3alllUThl, MPUMEHSEMBIMU 3J0YMBIILICHHUKAMU
TEXHUYECKMMHU CPEICTBAMU U  OINPEACHSAIOTCS B IEPBYKO  O4YEpPEdb
BO3MOKHOCTSIMU CIIELHMATIBbHBIX CPEICTB BCKPBITUS ACUCTBUA U HAMEPECHUU
3JIOYMBIIIICHHUKOB.

PM u PTM MoOryr oOCyLIECTBIATbCA MABYMS BHIAAMH METOJIOB:
RACCUBHBIMU I AKMUGHBIMUL.

[TaccuBHas paano- U paIuOTEXHUYECKAST MACKUPOBKA

Ilaccuenaa PM u PTM  npexacraBisier coOol  Kommaekc
OP2AHU3AUUOHHBIX U MEXHUYEeCKUX Meponpusamuil, HAIPABICHHBIX Ha
COKpaIlleCHUE BpPEMEHU pa0dOThl M YMEHBIICHUE HWHTECHCUBHOCTU W3JIyYEHUM
POC. K opranuzaiiniOHHBIM MEPOTIPUATUSAM OTHOCATCS 5 UX BUJIOB:

— CBOEBPEMEHHOE oroBeleHre oociyxuBatonero POC mnepconana o
BO3MOKHOCTH HecaHkimoHupoBanHoro noctryna (HCJl) B manHbI mepuon
BPEMECHU;

— BBEIEHUE YACTOTHBIX, MPOCTPAHCTBEHHBIX, KOJUYECTBEHHBIX,
DHEPrEeTUYECKUX,  BPEMEHHBIX,  TEPPUTOPHAIBHBIX  OTPpAaHUYCHUN  Ha
ucnonb3zoBanre POC, a takxke orpannueHuid B padbore POC mo mapamerpam
CUTHAJIOB;

— YCTAHOBJICHUE OIPEICIICHHOr0 TOPsJIKa pexknuma ucroiab3oBanus POC;

— paccpeloOTOUYEHHUE U IEPUOINYECKAs] CMEHA pallOHOB pa3melieHus POC;

— UCIOJB30BAaHME MACKUPYIOIIUX CBOWCTB penbeda MECTHOCTH,
PacCTUTEIBHOCTH, UCKYCCTBEHHBIX COOPY KEHHUIA.

Yacmommnvie ozpanuueHus COCTOAT B TOM, 4YTO Kaxjaomy tuiy POC
MOTYT YCTaHaBJIMBATHCA (DUKCHUPOBAHHBIC 3HAUYEHUS YaCTOT, Ha KOTOPBIX
paspemraeTcs ux paboTra. OTH OrpaHWYEHUsS] HCKIIOYAIOT BO3MOXKHOCTH
MOJYYECHHUs] 3JI0YMBINUIEHHUKAMU 3anacHeiXx 4Yactor POC wu  3aTpyaHAIOT
pa3pabOTKy CIIOCOOOB JIOCTYMA K HUM.

Ilpocmpancmeennvie ocpanuyenus 3akiOYAOTCS B TOM, YTO JUJIA
paziuuHbix  TUNOB  POC  MOryT  yCTaHaBIMBATBCS  OIPENICIICHHBIC
MPOCTPAHCTBEHHBIEC CEKTOPHI padOThI, HAIIPUMED, 110 a3UMYTY U YIIIy MECTA.



BBeneHue npoCTpaHCTBEHHBIX OTPAHUYEHUN OCYIIECTBIISIETCA HA OCHOBE
CONOCTABIICHUSI  pacCTOSIHUS ~ MexnAy  ckpeiBaemMbiMu POC wu  POC
3JIOYMBIIIUIEHHUKOB C PajlyCcoOM 30HBI Pa3BEIKHA MO OCHOBHOMY M OOKOBBIM
JICTIECTKaM ~ IMarpaMMbl  HaNpaBJICHHOCTH AaHTEHHBL. [IpocTpaHCTBEHHBIE
OTPaHUYECHUSI YMEHB-IIAIOT 30HY BO3MOXKHOTO aHaiu3a paauousinydeHuid POC
3JIOYMBIIIUIECHHUKAMU W HCKJIIOYaloT OOHapyKeHue ckpbiBaeMbix POC mo
OCHOBHOMY JIy4y JAWarpaMMbl HAIPABJICHHOCTHA AHTCHHBI.

Koauuecmeennwvle ozpanuuenus COCTOAT B TOM, YTO JJIS BBITOJIHECHUS
ONpPEACIICHHON 3a7a4yd BKJIIOYACTCS MUHUMAIBHO HEOOXOIMMOE KOJUYECTBO
POC. BaeaeHne KOJIMYECTBEHHBIX OTPAHUYCHUN MO3BOJISIET CKPBITh OT
3JIOYMBIIUIEHHUKOB XapakTeP MPOBOJUMBIX MEPOINPUSATAN, UCTUHHBIA COCTaB
PaIMOdIEKTPOHHOTO O0ECIEUeHUs] OpraHu3aluil U TPEaNpUsITHil, ux ooiiee
KOJINYECTBO M TaKTUKO-TexHuueckue xapakrepuctuku (TTX) POC.

[Ipu snepzemuueckux ozpanuuenusax pabdora POC mpoBoauTcs mpu
MUHUMAJIbHO HEOOXOJWMOM MOIIMHOCTH HW3JIYYECHHUS JJIi  BBIMOJHECHUS
MOCTaBICHHON 3ajaund. OrpaHHYeHUE U3JIYYaeMOW MOIIHOCTH ITO3BOJISACT
YMEHBIINTh BO3MOXHYK) 30HY AaHal3a 3JIOYMBIIUIEHHUKAMA W CKPBITh
JNEUCTBUTEIBHBIN dHEpreTudyeckui noreHuuan POC.

Bpemennvie ocpanuuenua 3axiirouarorcs B ToM, uto i1 POC oTtBoauTcs
BIIOJIHE OMNPEICIICHHOE BpeMs padOThl C H3JIYYEHHUEM B IMPOCTPAHCTBO MpHU
Pa3JIMYHBIX YCJIOBHUAX JACSATEIBHOCTH OOCITYKMBAMbIX HMH OpTraHU3AIUH,
TEXHUYECKUM OOCITYKMBAHHEM U TPEHUPOBKOM TexHUUYECcKoro nepconana POC.
Kak 4acTHbIll cimydail, MOXeT mpuMeHsIThca padora POC mo ckomnp3siiemy
rpaduky. J[aHHBIE OTpaHWUYEHUS 3aTPYAHSIOT WM HCKIIOUYAIOT OOHApYy>KEHHE
curHasioB POC, onpenenenne u aHanns ux MapameTpos.

Ilpu meppumopuanvnplx ocpaHuyeHuAXx B HEKOTOPBIX panlOHaX
3amperniaeTcs padoTa (pa3MelleHue) OTACNIbHBIX WM OMPEACICHHOTO Kiacca
POC. TeppuropuaibHble OrpaHUYEHHUS MMO3BOJISIIOT CKPBITh XaAPAKTEPUCTUKH U
MECTONOJIOKEHHE HOBBIX POC M pa3melleHue 3amacHbIX MECT HAXOXKICHUS
POC, a takke 3aTpyIHHUTh MOJy4YEHHE CBEICHUN OO0 OpraHM3alMsaX IO X
U3IIY4YCHUSM.

Orpanuuenus B padote POC no napamempam cucnanog 3axio4arorcs B
YCTAaHOBJICHUU ONPEJCICHHOTO TMOPSAJIKAa HCMOJB30BAHUS YAacCTOT M JIPYTUX
napaMeTpOB CUTHAJIOB B KaXJ10M KOHKPETHOM 00CTaHOBKE.

JlaHHBIN BUJ OrPaHUYCHUN 3aTPYIHSET 3JIOYMBIIUICHHUKAM BBIABICHUE
POC c¢ mnepecrpanBaeMbiMM MapaMeTpamMM M JUana3oHa WX NEPECTPOMKH,
3a0JIarOBPEMEHHY IO MOJATOTOBKY COOTBETCTBYIOIINX CPEICTB
MPOTUBOACUCTBHUS, yHUUTOXEeHUS POC u T. 1.



B 3aBucuMOCTH OT OOCTAaHOBKM MOTYT BBOJUTBCA  pPa3IMYHBIC
pedxcumvl ucnonvizoeanuna POC: noeceonesnwlil, uacmuunoe ozpanuyenue,
paouomonuanue. lIlpu noeceonesenom pexcume POC paboraroT Ha
YCTAaHOBJICHHBIX MapameTrpax. Ilpu pesrcume uacmuunozo ozpanuuenusn niis
onpeneneHHplx  POC  JONONMHUTENBHO  BBOIATCA  TEPPUTOPHUATIBHBIC,
BpEMEHHbIC, IPOCTPAHCTBEHHBIE M Jpyrue orpanuyeHus. Ilpu peoswcume
paouomonuanusa NOIHOCTHIO 3ampeniaercs padora POC Ha nepenady B IeIsX
CKppITUsi OT POP 3JI0yMBINIJIEHHUKOB MECTOIOJIOKEHHS, COCTOSHUS U
nevictBuii ceoux POC. Ilpu 3TOM pexuMe MOXKET JOMycKaTrhcsi padora
otaenbHbix POC, Hanpumep, IS 1€JIEM  OIOBEILICHUS COTPYJIHUKOB
OpraHu3allii O KaKUX-JIMOO CPOUHBIX MEPOIIPUSITHSX.

K mexnuueckum meponpuamuam 1pu TaCCUBHOM MAaCKHPOBKE
OTHOCATCSI 6 X OCHOBHBIX BHJIOB:

— HCIIOJIb30BAaHHME MACKHUPYIOIIUX, IOIJVIOMIAIONIMX W OTpa)karolux
(pacceuBaroOlUX) HCKYCCTBEHHBIX MAacOK, HABECOB, HKPAHOB, MOKPBITUH U
Ta0eJIbHBIX MAaCKUPOBOYHBIX KOMILJIEKCOB;

— BBeaeHue B POC cnenwanbHBIX PEXKUMMOB pPadOThI, CXEM, OpPraHOB
yIpaBJIeHUS, HCKJTFOYAIOIINX HEIpeIHAMEPEHHOE MCHOJIb30BaHUE
OonpeeICHHBIX PEKUMOB,;

— TPUMEHEHHE TPEHAXKEPOB, HMMHUTATOPOB, HSKBUBAJICHTOB, 3aKPBITHIX
TPaKTOB, HACAJIOK, IKPAHOB;

— CHMKEHHME YPOBHS OOKOBBIX JIEIECTKOB MPUEMO-TIEPE/IatOIINX aHTECHH;

— MPUMEHEHHUE BCTPOCHHOW ammapaTypbl KOHTPOJIS, SKpaHUPOBAHHBIX
MOMEIICHUI U Kamep;

— HMCTO0JIb30BAHME 3aCEKPEUMBAIOIIEH anmnapaTyphl.

AKTHUBHas padno- U paaIuOTCXHHUICCKAA MACKUPOBKaA

I[Ton axmuenou PM wu PTM noHumaercs BUI MAaCKUPOBKH,
OCYIIECTBJISIEMON MyTEM M3JIy4eHUS (PETPAHCIISIIIAN) CIEIUATIBHBIX ITYMOBBIX
NOMEX, MWMHTHUPYIOIIMX U JIOKHBIX CHTHAJIOB, HCKIIOYAIOMINX WIIH
3aTPYAHSIOIIMX OOHApYKEHUE W3JIYYEHUW, HW3MEPEHUE UX IapaMeTpOB,
onpeJieNieHne PEeKUMOB padOThl, MECTOMOJIOXKEHUS U konruecTBa POC.

AxtuBHag PM u PTM ¢ npuMmeHeHreM IIyMOBBIX (MACKUPYIOIINX) TOMEX
MOXET MCIIOJIB30BaThCSI B TE€X CIydasX, KOrJa OTH IOMEXW HE HapyIIAOT
HOpPMAJIbHYIO paboTy Mackupyembix u apyrux POC. 3HaHue BBIXOJHOMH
MOIIIHOCTH ¥ KO3((ULIMEHTA YCUIIEHUS aHTEHHBI NepeaTyuKa MOMEX, a TaKKe
PacCTOAHUS MEXIY MNEPEAATYMKOM IoMeX W MackupyeMbiM POC mosBossier
OLCHUTb HHEPreTUYECKHME BO3MOKHOCTA CPEACTB IIYMOBBIX IIOMEX IIO
MAacKUpOBKe n3nydenuit POC.



AKTHBHas MAaCKHPOBKA MOJKET MPOBOJUTHCA TaKXke C HPUMEHEHUEM
MMHUTUPYIOIIMX W JIOKHBIX  CUTHAJOB  JUIS  CO3JaHUS  JIOKHOU
PaIMOd’IEKTPOHHOM OOCTAaHOBKHM M JIOKHBIX OOBEKTOB. IIpyM 3TOM HCTOUYHUKH
UMUTHUPYIOIIUX CUTHAJIIOB BOCHPOMU3BOMAT PEXUMBI PabOThl U TMapaMeTphl
CUTHAIOB peanbHbiX POC, a MCTOYHUKMU JIOKHBIX CUTHAIIOB - PEXUMBI M
napaMeTpbl CUTHAJIOB, OTJIWYHbIE OT cymecTByomux POC. Ilpu panHOM
criocode PTM 3HaueHus napameTpoB curHaioB POC oT 3J10yMBIIIEHHUKOB HE
CKpBIBAIOTCS, & CO3JAETCSl HEOIPEIEICHHOCTh B ONPEAECIECHUH KOJWYECTBA U
MecCTOnoJiokKeHUsT UCTUHHBIX POC u 00CiayXuBaeMbIX HUMHU OOBEKTOB U3
COBOKYIMHOCTH MCTUHHBIX U JIOKHBIX. HeompeaeneHHOCTh OyneT TeM OoJblIie,
yeM OoJbplIee KOJIMYECTBO MCTOYHMKOB MMHUTHUPYIOIIMX M JIOXKHBIX CHUTHAJIOB
MIPUMEHSIETCS.

B kadectBe umuTaropoB curdHaioB POC MOryT HUCHOJIB30BaThCS Kak
akTUBHbIE cpeacTBa (ycrapeBmue Tunbl POC, perpaHCIsITOpbl), Tak u
MacCUBHbIC  OTpa)kateau, oOdydaemble  MackupyembiMu  POC  wim
BCIIOMOTATEJIbHBIMA ~HUCTOYHMKAMHU U3JIy4YCHUM (YroJIKOBBIE OTpa)kaTelu,
auH3bl  JlroneOepra, pemietku Ban-Atta). KonmuecTBO  MCTOYHMKOB
HMUTHUPYIOIIUX CUTHAJIOB IS UMUTAIIMM HUCTUHHOTO OOBEKTa OMpPEACIseTCs
COCTaBOM M PEXKMMOM pabOThI CPEACTB, 00ecrneunBarouX (yHKIIMOHUPOBAHKE
JAHHOT'O OOBEKTA, a TAKKE BEPOSITHOCTHIO pACIIO3HABAHUS ATOTO OOBEKTA.

Tpebyemoe KOJIMYECTBO JIOKHBIX OOBEKTOB N. B clydasx, Korjaa
BEPOATHOCTh pacnio3HaBaHusi Wpu HCTUHHBIX OOBEKTOB MPAKTHYECKH
nojHocThIo focToBepHa (Wen = 1), onpeaensiercs mo gopmysie

Ny =[Nyg (1-Wrp)l/ Wrp (1)

B »Ttom BbipaxkeHun Nw - KOIMYECTBO HUCTUHHBIX O0BEKTOB, Wrr —
TpeOyeMasi BEpOSITHOCTh BBIAECIEHUS HUCTUHHBIX OOBEKTOB M3 COBOKYIHOCTH
HUCTUHHBIX U JIOKHBIX (T.€. BEPOSITHOCTh COKPBITHSI HCTUHHBIX OOBEKTOB).

MoxeT NpUMEHSThCS U KOoMOUHUpoeanuwlii criocod aktuBHOM PM wu
PTM, no3BoJisitoniuii B HEKOTOPOM CTENEHU CHHU3UTh TPEOOBAHUS K YPOBHIO
IIYMOBBIX MMOMEX, TaK KaK OCHOBHAs 3ajiaya MPU-MEHECHUS [IYMOBBIX MTOMEX B
ATOM CJIy4yae MOXKET 3aKII0YaTbCs HE B HCKIIOUYEHUM WIM 3aTPyIHCHUU
OOHApY’>KEHUsI CUTHAJIOB PAJAMOICKTPOHHBIX CPEACTB, a B MCKAKEHUU
apaMeTpoOB CUTHAIIOB Mackupy-embix POC u nmutaropoB, B pe3ynbrare 31010
HAJINYME CUTHAJIIOB UMHUTATOPOB 3aTPYAHSET OTBHICKAHUE CPEAU HUX CUTHAJIOB
Mackupyembix POC, a BO3OEHUCTBHE NTyMOBOW MOMEXH 3aTPYIHIET U3MEPEHUE
napaMeTpoB CUTHAJIOB C TpeOyeMOM TOUHOCTHIO.
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HerOI/I3BOJII>HI>Ie N3JTYYCHUA U BHCITHUEC OTJIMYUTC/IbHDBIC IIPU3HAKH
POC

Hapsiny ¢ OCHOBHBIMM 3JEKTPOMArHUTHBIMH  W3inydeHusiMu POC
NEMACKUPYIOT  TaK  Ha3bIBA€MbIC Henpou3eoJibHbvle (mapa3uTHBIC)
AJIEKTPOMATrHUTHBIE U3JIYYEHUS U 6HeuiHue (BUIOBbIC) TPU3HAKH.

K nenpouszeonvnvim usayyeHusam OTHOCSTCS W3JIYyYEHUs] Pa3IUYHOU
ANEKTPUYECKOM  amnmaparypel  (3HeproyctaHoBok POC,  snekTpuyeckux
r€HEpPaTOpoOB, MpeoOpa3oBaTesie HaNpPsHKEHUM, CUCTEM 3aXXU-TaHUusl) W
OT/ACJIbHBIX YCTPOMCTB, HEMOCPEACTBEHHO BXojAmmux B coctaB POC
(CUHXPOHHU3AaTOPOB, TEHEPATOPOB YACTOTHI TOBTOPEHHUSI UMITYJILCOB, YCTPOUCTB
GbopMUPOBAHUS UMITYJIbCOB, HUMITYJIBCHBIX TPaHC(HOPMATOPOB, TETEPOJAUMHOB
MPUEMHUKOB U T. [.). KoJIM4ecTBO MCTOYHMKOB HEMPOU3BOJBHOTO M3TyUCHUS
MOET OBITh TOCTATOYHO OOJIBIIMM, a DJIEKTPOMATHUTHBIA CIEKTP JOBOJBHO
MUPOKUM. HenpousBOJIbHBIE M3IYYEHUsI CYIIECTBYIOT JaXXe B PEKUME
PaIMOMOTYaHUS U TIPU BBIKJIFOYEHHOM BBICOKOM HAMPSIAKEHUH.

B pexume paauoMoNyaHUsT HENPOU3BOJIBHBIE H3IYyUYEHUS MOTYT
MCIIOJIb30BaThCS ISl pacrio3HaBaHus MpUHaLIe)KHOCTH POC Kk ompeaeaeHHbIM
MH(POKOMMYHHUKAITMOHHBIM CHUCTEMaM, ITyYHKTaM YIMPaBJICHUS, KOHTHUHTCHTY
[10JI30BATEJIEH CBS3H.

K GHEUIHUM (BUIOBBIM) pU3HAKaM HaJIN4Yus POC
TEJIEKOMMYHUKAIIMOHHBIX CUCTEM OTHOCSTCS, HapUMeEp, YIOMSHYTHIC BBIIIC
aHTeHHble cucTeMbl POC, pa3Meliaemble Ha KpbIIAaX M CTEHAaX 3JaHUN U
MOMEIIEeHHH, KaOeJIbHBIE CUCTEMBI, MOIXOASAIINE K HUM U T.II.

CKpBITHE HEMPOU3BOJBHBIX H3IYyUYCHUH, a TaKkKe @HeutHux (BUIOBBHIX)
npuzHakaM Hanuuusg POC ocylecTBiseTcsl BBIIIOIHEHHEM OPTraHU3allMOHHBIX
U TEXHUUYECKUX MEPOIPHUITHH.

JlaHHasT MacKMpOBKa MPEITyCMATPUBAET UCIOJIb30BaHUE 4-X BUIOB Mep
CKPBITHUS 3TUX MPU3HAKOB:

— WCIOJB30BAaHUE CKPBIBAIOIIMX CBOMCTB MECTHOCTH, €CTECTBEHHBIX
Macok (HEepoBHOCTEW penbeda, CTPOCHUI, MECTHBIX MPEAMETOB, JECOB,
3apociieil, KyCTapHUKOB), BHJIOBBIX CBOWCTB MECTHOCTH (PUCYHKa, IIBETa
€CTEeCTBEHHBIX MACOK);

— npuaanve POC u BcmoMoratelbHOMY 000PYJA0BaHUIO HEXAPAKTEPHOTO
JUISl HUX BHEIIHETO BHJIA; NPUMEHEHUE MCKYCCTBEHBIX MACOK, YCTPauBAEMBbIX
U3 TOJPYYHBIX CPEICTB; MACKHPOBOYHOE OKpaIlMBaHUE TEXHUKU U
COOpPYKEHUM; TpuMeHeHne MmakeToB POC u cpeacTB obecrnedeHus;

— MIPUMEHEHHUE a3PO30JIEH U IHIMOB;

— WCMO0JIb30BAHUE MACKUPOBOYHBIX CPEJICTB.
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6 BoinmoJine

Tabmuua 1 — Ba

HHE PadOThI

puaHThbl 3a1aHus Nol

Ne Paccrosinue L
BapHaHTa (x™m)
1 3)
2 10
3 15
4 20
S) 25
6 30
7 35
8 40
9 45
10 50
11 55
12 60
13 65
14 70
15 75

Tabnuna 2 — BapuanTs! 3aganus No2

Ne BapuanTa KoanuecTBO HCTHHHBIX BeposiTHOCTE COKpBITHS

00nexToB Ni HUCTUHHEBIX 006exTOB Wrp
1 1 0.005
2 2 0.010
3 3 0.015
4 4 0.020
5 5 0.025
6 6 0.030
7 7 0.035
8 8 0.040
9 9 0.045
10 10 0.050
11 11 0.055
12 12 0.060
13 13 0.065
14 14 0.070
15 15 0.080
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7 KOHTpOJ/IbHBIE BONPOCHI

=

~

10.

11.
12.

Uto Takoe CKpBITHO Cc T b POC?

. Ha CKOIBbKO BHJIOB M KaKux IOJPa3JCIIiOTCsS JIEMaCKUPYIOIINE

npuszHaku POC?
Uto Takoe Texunueckue npusHaku POC, CKOJIBKO pa3anyaroT UX TUIIOB U
Kakue?
YT0 TaKOE ONEPATUBHO-TAKTUYECKUE AEMACKUPYIomHKe npuzHaku POC ,
CKOJIBKO Pa3jInyaroT UX TUMOB U Kakue?
Uto Takoe paaunolsieKTpoHHass MackupoBka (POM), ckosbko Tunos POM
pa3IMYaroT U Kakue?
CKOJNBbKAMU  BHJAAMH  METOAOB W  KAKUMH  MOTYT
OCYIIECTBIAThCS paauo- (PM) u paguorexuuueckas (PM)
MACKHPOBKH?
Uro Takoe nmaccuBHass PM u PTM?
CKOJIbKO pa3InyaroT BUJ0B OPraHU3AMOHHBIX MEPONPUATHI MACCUBHOU
PM u PTM wu kakune?
CKOJBKO TNpU HaJW4YUM BHEIIHUX YIPO3 Ppa3dvyalOT PEKUMOB
ucnoas3oBanus POC u kakue?

CKOJBKO pa3nuyaroT BHUJOB TEXHUYECKUX MEPONPUITUNA MpPH
naccuBHOU MackupoBke POC u kakue?

Yro Takoe aktuBHass PM u PTM?

UTto Takoe HEMPOU3BOJIbHBIC (Mapa3uTHBIE) 3JIEKTPOMAarHUTHBIC
U3JIy4YeHHS U BHEIIHUE (BUIOBbBIC) MPU3HAKU, CKOJBKO MPETyCMOTPEHO
BUJIOB MEP CKPBITHS 3TUX IMPU3HAKOB U KaKue?
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