Tema 15. PainoBBbJIHHA — 0CO0EHOCTH MPH PA3NPOCTPAHEHUETO
HA PAAMOBBLJHHUTE OT PA3JIMYHUTE YeCTOTHU 00XBATH.

OCHOBHHM NOHATHS 32 €JIEKTPOMATHUTHY BbJIHH

[Tocokara Ha pa3npocTpaHeHHe Ha ellekTpoMaruuTHara BbjiHa (EMB) e nep-
NEeHIUKYJISIpHa Ha HeifHaTa (pOHTAIHA paBHUHA B KOSITO JIEKAT BEKTOPUTE Ha
€JIEKTPUUECKOTO U MAarHUTHOTO ToJieTa. J[BeTe mosiera ca B3auMHONEPIEHIUKY-
JIAPHU U CE U3MEHAT M0 €/IMH M ChIIU 3aKOH.

NMpegabamen N
E — Nuren3urer HA CJICKTPHYECKOTO I10JIE

H — AHTeH3uTET HA MATHUTHOTO MOJIe

Z,=E/H — BbJHOBO CBIIPOTHBJICHHE
2 2

S=FEH=E"/Z,,W/m” — IuIbTHOCT Ha

NMOTOKA (EHEeprusiTa MpeHacsHa mnpe3
€MHUIIA TUIOI 32 €IMHUIIA BPEME)

Mocoka Ha pasnpacmpaderue  3emua nobbpxHocm
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[IrpTHOCTTA HA MOTOKA C€ Hapu4a omle BeKTop Ha [loiHTHHT

AKO TUIOIITa HA pABHUHATA, B KOSITO CE€ OMNPEAEIs €HEpruiiHaTa IIbTHOCT, € F,
MolHocTTa P, ipeHacsina ot EMB e

2
posF=rw
0

Ckopoctra Ha pasnpoctpaHeHre v Ha EMB 3aBucu OT auenekTpuyHara € U
MAarHuTHaTa |l IPOHUIIAEMOCTH Ha cpeaTa

c  3.10°

A Axo H u E ce u3ameHsT no xapMOHHUYEH (Sin WM COS)
3aKOH C 4eCTOTA f ¥ Mepuo/] Ha TOBTOPEHHE 1, KBAECTO

' f=1/T,

T TO IBJKHUHA HA BHJIHATA A C€ Hapuya MepUoIbT Ha

o MMOBTOPEHUE B IPOCTPAHCTBOTO.

H A=cT=clf,m

v Taka 3a Bpeme 7 EMB 1ie ce npemectu B mpocTpan-

CTROTO HA NARCTOSTHUE A

,km/s

(2
EMB 6uBar cdepruyHu, HUWINHAPUYHH U IVIOCKH B 3aBUCHMOCT OT T€OMETPH-
ATa Ha U3JIbYBATEIS; CBOOOHH 1 HANIPABJIAEMHU; HANJIbKHHA U HAIPpeYHH. Te
MOraT Jia UMaT U pa3jinyHa (€IUITUYHA, KPBrOBa WU JIMHEWHA) MOJSIPU3ALUSL.
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Kaacupukauus Ha BbJIHUTE
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Yecmomnu odxeamu Bvanosu ooxeam
I’ panuyu Haumenosanue I'panuyu | Haumenosanue
(o3nauenue) (o3nauenue)
30 - 300kHz HUCKH YECTOTHU 10 - Tkm | ppiru BbsiHY (JIB)
(HY, LF)
300 - 3000kHz ppegnu wecrotu (CY, MF)| 1 - 0,1km| cpenuu Beanu (CB)
3 -30MHz BHCOKH YECTOTHU 100 - 10n] kbcu BbaHU (KB)
(BY, HF)
30 -300MHz | mHoro Bucoku uectot | 10 - Im | meTpoBu BbiHU (MB)
(MBY, VHF)
300 — 3000MHZ ynTpaBUCOKHM 4ECTOTH 1 -0,lm | neuuMeTpOBH BHIHU
(YBY, UHF) (JIMB)
3 -30GHz CBPBXBHUCOKH YECTOTH 10 - Icm | canTHMETPOBHU
(CBY, SHF) BbJHU (CMB)
30-300GHz | KpaiiHo Bucoku yectotd | lcm—1mn MunumeTpoBu
(KBY, EHF) BbJIHU (MMB)

Pa3npocrpaHeHne HA PaJIMOBbLJIHHUTE

lpuzemnu (1) u npocmpancmeenu (2 u 3) paouoswvanu. Tponocghepna peppaxyus
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Biausinue Ha 3emMHaTa IHOBBPXHOCT

3eMHaTa NOBBPXHOCT OKa3Ba BIMSHUE HA Pa3POCTPAHEHUETO HA PATUOBBIHU-
TE upe3 cBos penied (HEpaBHOMEPHOCTH) U €JIEKTPUYECKUTE CBOMCTBA HA MOY-
Bara. Korato HepaBHOMEpHOCTUTE Ha 3eMHaTa MOBBPXHOCT Ca CbU3MEPUMU
WIH MO-TOJIEMU OT AbJKMHATA Ha paIMOBBIIHATA, TOBA BIUSHUE HAPACTBA.
HudpakuusTa (Hal-CUITHO U3pa3eHa MPU JIBIATUTE BhIHU) MTO3BOJISIBA
IPEMUHABAHE 3a] MPErpaau.

HHugparxyus na evanume

Biausinue Ha armocgepara

[IpocTpancTBEeHUTE paIMOBBIHN MOXKE J1a MPOHUKHAT IbI00KO B aTMoc(epara
WIH CJe]l IPeUyBaHe Aa c€ BbpHAT 0OPAaTHO KbM 3eMSTA.

Jlo BucounHa oT nopsrbka Ha 100km XuMUYEeCKHAT checTaB Ha aTMocdepara He
Ce pa3iHM4aBa ChIIECTBEHO OT MPU3EMHHMS CJIol. ToBa ce OTHACS Mpeayd BCHYKO
710 TOJTHUTE YacTu Ha aTMocdeparta - Tporocdepa (10-18km) u ctpaTochepa
(mpubnusurento a0 80 km). ['opHarta gacT Ha atMoccdepara ce Hapuya HOHO-
ctepa (80 - 800 km).

Bausinue Ha Tponocgepara: 1. [lormbiane, BTOPUYHA U Pa3CesIHU BbJIHH.
2. Hopmanna tponocdepHa pedpakius (CMsiHa Ha IOcOKaTa B TOPHUTE CIIOEBE).

Bausinue Ha crparocdepara: CBpbxpedpakuusi Ha paJlUOBBIHUTE (OT PE3KU
npoMeHH Ha Temneparypure: Ha 20 km — munyc 50-60°, a Ha 60 km — mmoc 80°

Biausinue Ha iionocdepara. Monocdepara mma MHOTOCIIOMHA CTPYKTypa C pas-
JIMYHA CTETICH HAa MOHU3AIUA B PA3JIUYHUTE CIIOEBE

Cnoi F; nMa ce30HEH
XapakTep

Cnoit D ce mosiBsBa caMo
JICHEM

E u F,— nocTossHHHU
Cnon F, — ¢ MakcuMaJjHa
IUTHTHOCT Ha €JIEKTPOHU

Cnoecma cmpykmypa na tionocghepama: D — 60-80km, E — 100-200km, F; —
300km, F; — 300-400km, G — 500km
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IIpeuynBaHe HA paAMOBbLJHHUTE B HOHOC(epaTa

Hom

cde|

MakcuMaliHaTa 4ecToTa, IpU KOATO PaAUOBBIHATA. PAa3POCTPaHsIBaIIA CE Mep-
NEHAUKYJISIPHO HAa 3eMHAaTa TOBBPXHOCT BCE OIIE CE€ OTpa3sBa OoT HoHocdepaTa, ce
Hapuya KpUuTHYHA YecToTa. [Ipu nagenu armochepHH yCIOBUS ChIIIECTBYBA
MaKcuMaJiHa npHJIo:kuMa yecrtora (MIIY) Ha BbIHATA [0y, TIPH KOSITO BCE OIIIE
cien oTpassiBaHe B arMocdepaTa BbJIHaTa MOXKE J1a CTUTHE JI0 TOYKaTa Ha Ipue-
MaHe. PagnoBbiaau ¢ yectoTH, mo-Bucoku ot MITY, npemunaBat npe3 HoHocde-
pata, 6e3 1a U3MEHSAT CBOSITa TPACKTOPHUS U TOBA MTPaBU Bb3MOKHU KOCMUYECKHUTE
U CI'bTHUKOBH PaJIUOBPBH3KH.

Buaose paguoBpn3ku

7
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(1)— oupexmmna; (2)— upe3 ougppaxyus,; (3)— mponocgepna, (4)— vionocepna
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OCOBEHOCTMU IIPA PA3SITPOCTPAHEHUETO HA PAIUOBBJIHUTE OT
PAS/IMYHUTE YECTOTHHU OBXBATH

Oco0enoctu IPH PASNPOCTPAHCHUETO HA CBPBXABJTIUTEC U IbJATUTC
PaanoBbLJIHA

3a pa3npocTpaHCHUETO Ha AbATUTE BHIHH (/IB) posist urpasT 3eMHaTa MOBbPX-
HOCT U HoHoc(hepara. Bnusauero Ha Tporocdepara € mocra nmo-ciado. 3a /1B
3eMHaTa MOBbPXHHUHA € J0OBP IPOBOJHUK M TE€ CE€ OTpa3sBaT OT Hes ¢ MaJIKM 3a-
ryou. Te ce moamaBar v Ha AUpaKIUsa U Taka ce MoJydaBa CHIHA IIPU3EMHA BbJI-
Ha, C KOSTO MOJKE J1a C€ YCTAaHOBU PaJMOBPbH3Ka JI0 HAKOJIKOCTOTHH KHIIOMETPA.

JIbJiruTe BBIHU C€ OTpa3siBaT OT oHocdepara, HO HE MPOHUKBAT B Hed. JleHem
T€ C€ OTpa3sBaT OT HAU-HUCKHU ciou D, a Howem ot cioit E. Ilpu /1B Bb3HUKBa
T.Hap. BbJIHOBOJIHO Pa3NpoCcTpaHeHHe — [1I0CIEA0BAaTEIIHOTO OTpa3saBaHe Ha /B
C MaJIKM 3aryOu OT 3eMATa U oT HoHocdepaTa, pas3riekJaHo KaTo pa3npocTpa-
HEHHME B €CTECTBEH BBIHOBOJI MEXK/1y 3eMATa U iloHOC(epara, Mo3BOIsIBA BhJI-
HUTE J1a CTUTHAT 10 OTAAJIEYEHU IPUEMHHU TOYKH.

B 6mu3oct go [IB npenaBaren npeobiamaBa mpu3eMHarta paanoBwiaHa. C oTaanie-
yaBaHe Ha 300-400 km nmpuszemHara u oHocepHaTa BbJIHA UMAT MPUOTUZUTEN-
HO €/IHaKbB MHTeH3UTeT. Cies ToBa 3amouBa Jia npeodiagasa oHochepHaTa
BbJHA U HaJl 3000 km HaIrbJIHO ce MPOosBsiBa BHJIHOBOJAHUST XapaKTep Ha pas-
IPOCTPAHEHHUETO.

Henocrarsim: mpo6iaemMu ¢ U3rpak1aneTo Ha e()eKTUBHU aHTCHH, TSICHATA Yec-
TOTHA JICHTA ¥ HUCKAaTa CKOPOCT Ha MpeHaCsHe Ha HHpOopMaIHsITa.

Oco0eHoCTH PH Pa3NIPOCTPAHEHUETO HA CPEAHUTE BhJIHHU

[Tono6no Ha JIB u cpennure BbiaHu (CB) ce paznpocTpaHsBaT ype3 Npu3eMHa
U IPOCTPAHCTBEHA BbJIHA. [lopanu no-Bucokara UM 4ecTOTa T€ HaBIU3AT IO-
1BNI60KO B fioHOC(epaTa, KaTo ce oTpasspar ot cioii E. HoHocheprara pamuo-
Bpb3ka Ha CB ce oTanyaBa ¢ 1€eHOHOIHH KOJ1e0aHus Ha CUIaTa Ha IpUeMa-
Heto. [Ipe3 nens, korato chiliecTByBa cioi D, ioHOCcepHaTa BbJIHA TOpaaAU
NOTJIBIIAHE MOKE J]a 3aTUXHE HAIIBIHO. B TakbB ciydail paguoBpb3Kara ce
OCBILIECTBSIBA CAMO C IPU3EMHA BBJIHA HA PA3CTOSHUE 10 HAKOJIKOCTOTUH KHJIO-
Mmerpa. M3ue3Banero Ha cinou D npe3 Holra HaMalisiBa 3aTUXBAHETO, 4 UHTEH-
3UTETHT HA MOJETO Ha HOHOC(EepHaTa BbJIHA 3HAYUTEIHO J1a ce MoBUIlIM. Te3u
JICHOHOIIHU KoJiebaHus ca mpuurHa B o0xBara Ha CB neHeM aa ce npuemar
camo OJIM3KHU PaJIMOCTAHIIMY Ype3 MPU3EMHATa BbJIHA, @ HOLIEM OCBEH OJIM3KU
J1a ce mpuemar U JJaJiedYHu CTaHIIMU Ype3 HoHocepHaTa BbJIHA.

3a CB ca xapakTepHH U Ce30HHM KoJIe0aHMsl HA CHIaTa Ha IpueMane. Te ce IblJi-
’KaT Ha NpOMSIHATA Ha eJIEKTPOHHATa KOHIIEHTpaIus Ha HoHocdepaTa, HaCThII-
Ballla MOPaJy €CTECTBEHATA CE30HHA MPOMSIHA B 3€HUTHHUS bI'bJI HA CIIBHIIETO.
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Bpenno sBnenue npu paznpoctpanennero Ha CB e gaauHresT, T.€. 3aTUXBaHe-
TO BCJIEJICTBUE HA HUTEPPEPEHITUS MEXK Y JIBE BhJIHU HE3aBUCUMO OT BHJIA WM.
@aauHrbT NPaBU PAAUOBPH3KATA HECUTYPHA U BIIOIIABA KAYECTBOTO HA IIpHE-
MaHe. 3a 6opba ¢ gaguHra ce U3MmoyI3BaT CIelUuaIHU aHTEHU U CE€ BHBEXK 1A
ABTOMATHUYHO PETYJIMPAHE HA YCUIIBAHETO B IPUEMHUTE YCTPOMUCTBA.

Oco0eHoCcTH IPH Pa3snPOCTPAHEHNETO HA KbCUTE BbJIHH

3a KbCHUTE BBJIHU 36MHATa IIOBBPXHOCT € MTOIYNPOBOINMA U 3aTUXBAHETO B HES
e rossaMo. C mpu3eMHa BbJIHA HE MOKE /14 CE IOCTUTHE PAMOBPB3Ka Ha ITIOBEYE
OT HAKOJIKO JeceTku kunomerpu. udpakumonnara cnocoonoct na KB e cui-
HO HamasieHa. KbcuTe BBhJIHM NPOHUKBAT ABJIOOKO B HOHOC(EpaTa U TIXHOTO
Pa3NpOCTPAHEHUE 3aBUCH CUJTHO OT HEMHOTO ChCTOSIHUE. B moBeyeTo ciryyau te
IpeMHuHaBar ¢ norislane npes cioese E u D, kato ce orpaszssar ot cioii F.
IIpu onpenenenu ycnosus upe3 KB Mo:ke 1a ce ocbieCTBH pagoOBpb3Ka €
BCAKA TOYKA OT 3¢MHOTO KbJI0O.

HNonocdepnara pagnoBpbika Ha KB Hamara n1a 0b1aT M3BIHEHN JBE YCIOBHS:

» YecToTara Ha BBJIHATA J]a HE MPEBUIIaBa MaKCUMaTHATa MPUII0KUMA
YeCcTOoTa 3a OTpassiBaHe OT oHocdepara;

» 4YecToTara Ha BBJIHATA J]a € OCTaThYHO BHCOKA, 3a JIa ce U30eTHe
CHWJIHOTO NOTJIbIIIaHe B loHOC]epara.

N3mensmaTa ce B IUPOKHU TPAHUITU TIPE3 IEHOHOIIMETO €JIEKTPOHHA KOHIICH-
Tpalus Ha loHocdepaTa Hajlara U3MoJI3BaHETO Ha Pa3JIMUHU YE€CTOTH 3a PaJHo-
Bpb3Ka. ONTUMATHUTE IBIKUHU 32 paanoBpb3ka Ha KB npe3 aeHs ca B rpanu-
ute 10 - 30 m, a mpe3 Homrra - oT 30 10 100 m. JIpyra ciaba cTpana Ha pajauo-
Bpb3kaTa Ha KB e mosBara Ha cuiien paauHr.

KB ce u3mnomn3Bar 3a paiioBpb3Ka Ha JAJICUHHU PA3CTOSHUS — MAaruCTpajIHu
paauoTpaceTa, CUCTEMHU 3a paIuopa3NpPbhCKBaHe, 3a PaIMOBPH3KHU HA PaJHOJIIO-
ouTenu, 3a HyXJIUTE Ha HABUTAIMSTA, 32 BPB3KHU ChC CAMOJIETH U JP.

Oco0eHOCTH MPH Pa3NPOCTPAHEHNETO HA METPOBHUTE BHJIHH

MeTtposuTte BbaHU (MB) ce pasnpocTpansaBaT Hail-uecTo KaTo KOMOWHUPAHU
npu3eMHO-TponochepHu BbiIHU. [lormbinaneTo u pasceiBanero Ha MB B Tpo-
nocdepara € CpaBHUTEIHO €200, a TPACKTOPHUATA UM TaM MOJXKE Jla C€ U3MEHHU
nopaau pedpakius Wik CBpbxpedpakiiys, KaTo pa3CTOSHUETO Ha TPUEMaHe
HapacTBa. [Ipu Bb3HUKBaHE HA 3aKpUBSIBAHE B 00paTHA MOCOKA YCIOBUSATA Ha
npueMane ce Biomanar. {udppaxuronnara cnocoonoct Ha MB e cuinHo Hama-
neHa B cpaBHeHue ¢ /IB n KB, HO Bce nak B HAKOM Clly4dad 1aBa Bb3MOXKHOCT 3a
YCTaHOBSIBAHE HA paJMOBPb3Ka MPHU JUIICa HA Tpsika BuaAuUMOcCT. udpakimonHa
BpbB3Ka MOXKE J]a Ce U3M0JI3Ba HaNpuMep 3a paauorenerpadus, paguorenedo-
Hust, Y KB-UM- npenaBanus u np. MB HECbMHEHO MMOKPUBAT I0-AaJICYHH
Pa3CTOAHUSA OT IELUMETPOBUTE, HO C O-TPYJHU 32 peaInu3alnsl aHTCHHU.
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Oco0eHocTH PH Pa3snPOCTPAHEHNETO HA JTeIIMMETPOBUTE BhJIHHU

Henumetporute BbiHK (JIMB) (0.3 — 3 GHZz) ce paznpocTpaHsBaT MpeIuMHO
KaTo MPU3EMHO-TpornochepHn uim 4ucTo Tponocepuu BuaHu. [lopaau cunnara
IpoMsiHa Ha MOJISIpU3alMATa Ha BBJIHUTE B HoHOCPepara u3non3Banero Ha JIMB
npu paanoBpb3ka 3eMs-Kocmoc e orpannudeno. TponochepHara pedpakius npu
JIMB e mogo0Ona Ha pedpakuusaTa npu MB, Te ce mormpmar mo-cirado ot MoJe-
KyJIUTE Ha BB3yXa U xuapomereopute. Judpakiuara um € MHOTO cl1abo u3pa-
3€Ha U 3a J1a C€ YBEJIMYM UHTEH3UTETHT HA TUPPAKTUPATIOTO T0JIE, C€ MPUOSTBa
710 U3MOJ3BAHETO Ha MaCUBHU peTpanciaropu. [llupokara yecToTHA J€eHTa Ha
JIMB npaBu Bb3MO>KHO HM3IOJI3BAHETO UM 3a MPEHACSIHE Ha TEICBU3UOHHHU MPO-
rpamu, 3a OpraHu3upaHe Ha MIMPOKOJEHTOBH pajuopeseiinu Tpacera u jp. [o-
JIECHOTO M3TpaXkJaHe Ha OCTPOHACOYEHU aHTEHU BOJIH JI0 MIUPOKO MpUJIaraHe Ha
JIMB 3a Hy»X1uTe Ha HaBUTalUsTa, paANOJIOKAIUATa U JIp. ToBa € 4eCTOTHUS
Jrana3oH, B KOMTO ce pa3mnoJsiaraT ¥ BCUUKHU KJIEThYHU MOOMIHU MpexH (450 u
900 MHz 3a NMT u 900, 1800 u 1900 MHz 3a GSM), kakto u RFID, Bluetooth,
ZigBee u ap.

Oco0eHoCTH TPH Pa3NIPOCTPAHEHNETO HA CAHTUMETPOBHUTE BbJIHHU

CantumetpoBute BbJIHA (CMB) ce pa3npocTpansBaT caMo KaTo IpU3EMHO-TPO-
nocGepHu WIK YUCTO TporochepHu BbIHU. JudpakimoHHaTa uM criocoOOHOCT €
MHOTO ciaba U paguoBpb3KaTa U3MCKBA IOUTH BUHATH MPAKA BUJUMOCT C TIpeia-
Barens. loHocdepara chio Bimse cnado Ha pasIpoCTPaHEHHETO MM, a TPOIIO-
chepHaTa UM pePpakius € KaTo NP METPOBUTE U IELIUMETPOBUTE BBIIHU. 3a-
TUXBAaHETO B XUAPOMETECOPUTE U MOJIEKYJIUTE Ha Bb3lyXa UrPae Ba)KHa POJIs IIPU
pasnpoctpanenuero Ha CMB.

OtHauano Hai-100pe € Oun ycBoeH 00xBatbT 3-10 GHz, kblieTo 3aTUXBAHETO
Ha CMB B atmocdepara e Hali-cnabo. To3u 00XBar ce U3MoJi3Ba B paaroIoKa-
UATA, B PATUOPEIECUHUTE JIMHUU U B KOCMAYECKUTE paauoBpb3ku. Ha nonHara
¢urypa ca nokasaHu YeCTOTHUTE 3aBUCUMOCTH Ha 3aTUXBAHETO HA BBHJIHUTE
npu pa3audHu aTMocdepHu ycnoBus. Bikaa ce, ue atmocdepara e ,,Hail-1po-

0‘,‘;‘5/ km %dB/km  shadHa” B HAYanoTO HA 0OXBaTa. Mexy
11,51 12,5 GHz e yectoTHUAT 00XBAT,
U3M0JI3BaH 34 CITbTHUKOBO TE€JIEBU3MOHHO
pasnpbckBaHe. Bika ce chIlo ue MoJie-
KYyJHOTO TOTJIbIIaHe B aTMOc(depaTa nma
MakcuMyM okoiio 22 GHz. OntumanHute
IBJDKAHUA HA PAJUOBBIHHUTE 32 KOCMUYe-
CKa Bpb3Ka ca B rpanunu S - 10 cm. {nec
CMB (3-30 GHz) e Haii-aKTMBHO yCBO-
oo b= 4'0’ B0 Wi oy BAH32 WiMAX, WiFi u apyru npu-

10 1 X & 30 40 50 JI0KeHus (BM:K Ta0JaMmara)
f,GHz

10t

01F
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IEEE 802.11b, 802.11a, and 802.11g (WiFi

) Standards

Capacity Number | Number
Capacity per | per of of
Channel Channel | Band Channels | Channels
Standard | (Theoretical) | (Actual) | Used/Range | Technology | (U.S.) (Europe)
802.11b | 11Mbps SMbps 2.4GHz/100 | DSSS 3 4
m
802.11a | 54Mbps 27Mbps | 5GHz/50 m | OFDM 12 15
802.11g | 54Mbps 27Mbps |2.4GHz/100 | OFDM 3 4
m

NzxmountenHo rogemust uatepec kM JIMB (0.3 — 3 GHz) u CMB (3-30
GHz) ce npmxu Ha TOBa, Ue B TSIX UMa J[Ba HeNUIleH3UpaHu obxBaTa — 2.4 GHz
u 5 GHz — xouto ca y100HU 3a opranu3aius Ha Bph3KU Ha KbCHU PA3CTOSHHUS
(10 HIKOJKO JECETKU METPH ), MOJAXOISIIH 32 MUKPO- U MTHUKO-KJIETKHA U
0e3:xxnunu nepconasHu mpexu WPAN (Wireless Personal Area Network),
RFID, Bluetooth, ZigBee u np.

Oco0eHOCTH MPH Pa3NPOCTPAHEHNETO HA MIJIMMETPOBHUTE BHJIHH

Munumetrpoute (MMB) u neriumuumerposute (JIMMB) BbiHuU ce pa3npoc-
TpaHsBAT MPEIUMHO KaTO MPU3EMHO-TPOINIOC(HEPHU BBIHU. 3a TE3U TbIKUHU
Ha BBJIHUTE NU(PaAKIUATA HE CE MPOSIBSBA, a HoHOCGepaTa € HaIbJIHO MPO3pay-
Ha. AKO HE ce OTunTa CIydyalHOTO oTpassiBane Ha MMB ot fionocdepara, Mo-
e J]a c€ MIPUEME,. Y€ MMPOCTPAHCTBEHUAT JIbY HE y4acTBa MPU YCTAHOBSIBAHETO
Ha PaguoBpPB3Ka.

Tponocdepnara pedpakuus mpu MMB ce nposiBsiBa kKakTo pedpakuusTa mpu
KB. OcHoBeH mpo0eM Mnpu U3rpakJaHeTo Ha paIuOBPbH3Ka € MOTTBIIAHETO Ha
MUJTUMETPOBUTE BBIHU B XHJIPOMETECOPUTE U MOJICKYJIMTE Ha Bh3yXa.

Te3u BBIHU ca 0COOCHO MEPCIIEKTUBHU 32 KOCMHYECKH PAJHMOBPB3KHA MEKITY
00€eKTH U3BBH 3eMHaTa aTMocdepa.

Mpod. Neopru CtosiHoB, KOMyHuKaLMOHHa TexXHUKa - nekuuun, Tema 15, OHP 8




