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Ilepeyenb HCMOIb3yeMbIX COKPALLCHUI

BIIJ] — GecipoBOIHEII a00OHEHTCKUI PaHOIOCTYII

KIIIT — koHTpoOJIbHAS! IIMPUHA TTOJOCHI YHACTOT

MBMU — MeTorKa BBITIOJHEHHUS U3MEPEHUS

MCD — MexnyHapoaHbIil CO03 JIEKTPOCBSI3U

HIIIT — Heobxoanmast IIMpPUHA TTOIOCH YaCTOT

POC — paanosnekTpoHHOE CPEACTBO

YTII — 4aCTOTHO-TEPPUTOPHUAIILHBIN IIJIaH

31T — mupuHa 3aHUMAEMOM MOJIOCHI YaCTOT

ONHNM - sKkBUBaJNIEHTHAs: U30TPOITHO U3JlydyaeMasi MOLIHOCTh
BPSK — nBowunast ¢pazoBast MOy IsIIHs

DSSS — curnasl ¢ IpsIMbIM pacIMpeHHEM CIEKTpa

OFDM - oproronanbHas 4aCTOTHAsI MOTYJISIIHS

OFDMA- opToroHnanbHOE YaCTOTHOE pa3fielicHHe KaHaIOB
QAM — kBazpaTypHas MOTYJISIIHAS

QPSK- xBagpatypHas (azoBasi MOAYIALUS

TDMA — MHOTOCTaHITMOHHBIN JIOCTYII C BDEMEHHBIM Pa3/IeICHUEM KaHaJIOB



BBoaHas yacTh

Ha3naueHne METOUKY BBITOJIHEHUS U3MEPEHU.

Hacrosimuii OKyMEHT yCTaHaBIMBAeT METOAMKY BbINOIHEHHMs wu3Mepenus (MBU)
rapaMeTpoOB PaJAMOU3TydeHUN paanodyieKTpoHHbIX cpenctB (POC) GecripoBoHOTO aOOHEHTCKOTO
panuonocrymna (BI1/l), moctpoennbix Ha ocHoBe crannaptoB IEEE 802.11 a/b/g [7-10] u IEEE
802.16-2004 [11, 12] (mamee — BII/I) ¢ 1enbio MpOBEPKH BBIMOJHCHHS TPEOOBaHMI CTaHIApPTOB,
pa3pelieHui Ha UCIOJIb30BAaHUE YaCcTOT U BBISIBIICHUSI HECAHKIIMOHUPOBaHHBIX POC.

MeToauKa HCIOIB3YETCS TOCYIApCTBEHHBIMU HHCIEKTOpamMu dDenepaabHON CITy)OBI 1O
HA/130pY B cepe CBSA3U MPHU OCYIIECTBICHUN MEPONPUATHIA Ha30pa U KOHTPOJIS 32 COOIIIOICHUEM
M0JIb30BATEISIMU PAIMOYACTOTHBIM CIEKTPOM YCJIOBHM, YCTAHOBJIEHHBIX IMPH BBIIECICHUHU MOJIOC
paguoyacToT Y TPUCBOCHUS (HA3HAYEHUs) paAUMOYacTOT WM PaJUOYaCTOTHBIX KaHAJIOB,
oOs3aTenbHBIX TpeboBaHMi K mapamerpam wu3nydeHudn POC BIIJ[, a Takke BBIsIBICHUSA
Hepas3peleHHbIX 171 ucnonb3zoBanus POC BI1/IL.

K mapamerpam uznyuenuit POC BIIJl, u3mepseMbix 1Mo HACTOSIIEH METOJIUKE, OTHOCSTCS
CIIEyIOIIHE:

— yacrota uznydenust POC BI1/];

— O3KBUBAJEHTHAs U30TPOINHO H3ilydaeMas mouHocts (OUNM) POC BIIJL;
— MOUIHOCTh PaJMOCUTHANIA B KaHAJE;

— KOOpAMHATHI 0A30BOM CTAHIIUY;

— a3uMYyT HalpaBJieHUs Ha u3nydarouryto anteHny POC BII/I;

— BHenojocHble udnyuenus POC BIT/.

XapaKTECPUCTUKU U3MEPSIEMBIX BEIUUNH:

— YACTOTA UBILYUCHHUS «.c.vvvvveeeiitieeessnsineeessnsseeeessnnsneessnsnneeesansnneeesnnnes or 2,4 10 7,0 I'T';

— DU ..o ot -30,0 mo +50,0 nbwm;
— MOIIHOCTD PAIUOCUTHAIIA B KAHAJIC ....vvvvveeesirrreessnnneeessnnneeesnnns ot -80,0 mo +30,0 nbwm;
— a3uMyT HamnpasieHus Ha u3nydaromyto anteHny POC BIIJ ...... ot 0 1o 360°;

— BHEMOJIOCHBIC HBTTYUCHHS ....vvvveesinrrrreessnireneessnsnnessssnneeessnsnneeesnnnes no -60 1b.

Hcnonp3yemble TEPMUHBI U OIIPEICICHUS

IToioca yacToT - 007aCTh YACTOT, OTpaHUYEHHAs! BEpXHUM U HIKHUM rnipenenamu. (OCT
24375-80) [1].

HeoOxonumasi mmMpuUHA MNOJOCHI 4YacTOT paauousaydenusi (HILIT) — munumanbHas
[I0JIOCA YacTOT JAaHHOIO KJlacca paJuOM3IIydeHMs, JOCTaTO4YHas i Nepeladyd CHUTHajla C
Tpebyemoii ckopocThio u kauecTBoM (TOCT 23611-79) [2].

IIupuna 3aHuMaemMoii mojocbl 4yactor paauousaydenuss (II3I1) — mmpuna momocs
4acTOT pagUuOM3IIydeHUs, 3a MpelejaaMud KOTOPOM H3JIy4aeTcs 3aJaHHas 4YacTb MOIIHOCTH
u3nydeHus paguonepenaromero ycrpoiictea (TOCT 23611-79) [2].

KonTpoubHasi mmpuHa moJiocsl yactot usaydenus (KILIT) — mupuna nosocs! yacror, 3a
HIDKHUM U BEPXHUM IIpeJeslaMi KOTOPOi j1r00ast crieKTpaabHas COCTABIAIONIAs UMEET ociaabiaeHue
Ha 30 1b u 6osee oTHOCHUTENBHO U3MydeHus, mpupaBaenHoro 0 16 (TOCT 24375-80) [1].

IIpucBoeHHas MOJI0CA PATHOYACTOT — I10JI0CA YACTOT, B IIpejieax KOTOPOH paJMOCTAHIIH
pa3pelIeHo U3ITy4eHHUE.

Ipumeuanue. Llupuna npuceoeHHOU NOLOCHL YACMOM PABHAEMCS He0OX0OUMOU WUPUHE ROJIOCHL YACMOm
naoC y0soeHHoe abcomomuoe 3Havenue oonycmumozco ominonenus yacmomol. (I OCT 23611-79 [2], pexomenoayuu
Meowcoynapoonozco corsa snekmpoceasu (MC3) SM. 328-9 [15] u n. 142 cmamou 1 Peenamenma paduoceszu [13]).

IIpucBoeHHAsT PAAMOYACTOTA - YACTOTA, COOTBETCTBYIOMIAs CEPEAWHE MPHCBOCHHOMN
pamuocraniuu mojockl yactor. (TOCT 24375-80 [1]).



XapakTepHasi 4acTOTa — YaCTOTa, KOTOPYIO MOYKHO JIETKO OTIO3HATh M U3MEPUTH B TAHHOM
u3nydeHnu. Hampumep, HECyIllyr0 4acTOTy MOXHO pPacCMaTpHUBaTh KaK XapaKTEPHYIO YacTOTYy.
(I'OCT P 50657-94 [4], pexomenpaumun MCD SM. 328-9 [15] u n. 143 crareu 1 Pernamenrta
paguocssizu [13]).

OTHocHUTeIbHAS YaCTOTA — 4YacTOTa, 3aHUMAIOMIAs IO OTHOIICHHIO K MPHCBOCHHOM
gyacTore (PMKCUPOBAHHOE U OIpeeIeHHOE ToJIoKeHne. OTKIIOHEHHE ITOH YaCTOTHI IO OTHOIICHHUIO
K TMPUCBOCHHON YacTOTe HMMEET Ty K€ aOCONIOTHYIO BEIUYMHY M 3HaK, YTO W OTKJIIOHEHHE
XapaKTepHOW YacTOTHI 1O OTHOIICHUIO K CEPEAMHE IOJIOCHI YacTOT, 3aHMMAaeMOW H3ITyUYCHHUEM.
('OCT P 50657-94 [4], pexomenmanuu MCD SM. 328-9 [15] u n. 144 crareu 1 Pernamenra
paguocssizu [13]).

I[OHyCTI/IMoe OTKJIOHCHHE YaACTOTbl — MaKCUMAJIbHO AOITYCKAa€MO€ OTKJIOHCHHUEC cpez[Heﬁ
YaCTOThI IIOJIOCBI YaCTOT H3JTY4YCHHSA OT HpHCBOCHHOﬁ qaCcTOTbl HIIHN XapaKTepHoﬁ HaCTOThI

HU3JTy4YCHUSA OT OTHOCHUTEJIHLHOU YaCTOTHL.
Ipumeuanue. /lonycmumoe omrioHeHue 4acmomsl GbIPpANCACMCsi 8 MUTUOHHBIX 00X unu eepyax. (IOCT P

50657-94 [4], pexomenoayuu MCI SM. 328-9 [15] u n. 145 cmamvu 1 Pecnamenma paouoceszu [13]).

OrpanunuynTe/ibHAasi IHHUA BHENOJOCHOI0 M3JIy4YeHHs — JIMHUA Ha TUNIOCKOCTH KOOPIMHAT,
KOTOpasi YCTaHABIMBACTCS JUI KaXJOro KJacca M3JIy4CHMM U SBISIETCA BEPXHEM TI'paHULEH
MaKCHMAaJIbHO JOIYCTUMBIX 3HAYEHUH YPOBHEH COCTaBIISIONIMX BHEIIOJIOCHOTO CIIEKTPa U3IY4CHHUS,
BBIPOXEHHBIX B JIeLIMOENaX OTHOCUTENBHO 3aganHoro (ucxoanoro) yposus 0 n1b (TOCT P 50016-92

[3]).

OKBUBAJEHTHAs W30TPONHO H3JIy4yaeMass MOINHOCTb — TIPEACTaBIsET COOOM
MIPOU3BEJICHNE MOIUTHOCTH, MOJBOJAMMON K aHTEHHE, Ha KOO (PHUIIMEHT YCHUIICHUS ITOH aHTEHHBI B
3aJJaHHOM HalpaBJICHUH OTHOCUTEIHHO H3O0TPOMHON aHTEHHBI (aOCOJMIOTHBIM WIJIM M30TPOIHBIN
koddurment ycunenus ) (Permament pagnocsssu [13]).

MarduTHeIM a3MMYTOM HANPABJIECHUS — TOPU3OHTAJIbHBIA YIOJ, U3MEPSAEMBIN IO XOAY
gacoBoi ctpenku (ot 0 1o 360 rpamycoB) OT CEBEPHOTO HAMPABIICHUs] MATHUTHOTO MEpHUANAaHa JI0
OIIPEAEIAEMOr0 HaIIPaBJICHHUS.

30Ha 00Cy:KHBAHUS — TEPPUTOPHUS, HA KOTOPOH OINEpPaATOP CBSI3U MPEIOCTABIISIET YCIYTH
CBSI3U.

YacroTHo-Tepputopuanbubiii miaan (UTII) — pacnpenenenne 4acToT Ha TEPPUTOPHUH
30HBI 00CITYKUBaHUS (TIOKPBITH). 3aJa€TCsl A3UMYTaMH 30H MOKPBITHSI, YACTOTaAMU U MOITHOCTSIMU
U3IIy4eHUs B COOTBETCTBYIOIIMX HAMpaBICHUSIX, YKa3aHHBIMU B pa3pellieHWU Ha HCIOJIb30BaHHE
4acToT.

O0nexTamMu n3MepeHuit o Hacrosinier MBU sBrsiroTcst paarionsmydeHus: 6a30BbIX CTAHITUH
cereil (PMKCHPOBAHHOW pPaIMOCBA3M aOOHEHTCKOro J0CTyNa, paboTalomuX B COOTBETCTBHUH CO
crangapramu IEEE 802.11 a/b/g n IEEE 802.16-2004.

OcCHOBHBIE XapPaKTEPUCTUKH W TapaMeTpPhl CTAHIAPTOB: JHUANA30HBI YacTOT, IEHTPAIbHBIC
Y4aCTOTHI, BUBI U CKOPOCTh MOJYJISAIINY MpuBeAcHBI B Tabmumax 1.1 - 1.3.



Huamazonsl yactot POC BIT]]

Tabmuma 1.1.
Cranmapr JlmamazoH 4acTor, Homep YacroTa, HILIIL, My | KIITL, Mo
I'T'n KaHaJa MI'u
36 5180
Hwxuuii auana3ox 40 5200
5,15...5,25 44 5220
48 5240
52 5260
i 56 5280
802.11a Cpeg‘;? e oo 22,0 44,0
64 5320
149 5745
BepxHuii quana3on 153 5765
5,725...5,825 157 5785
161 5805
1 2412
2 2417
3 2422
4 2427
5 2432
6 2437
802.11 b/g 2,4...2,4835 7 2442 22,0 44,0
8 2447
9 2452
10 2457
11 2462
12 2467
13 2472

CxopocTb niepeiaun JaHHBIX U BUIbl Moy situu POC BI1/]

Tabmuma 1.2
CkopocTb MOLYJISIINH,
Cranaapr Méur/e Bua Mmoxyasimun
802.11a 6; 9; 12; 18; 24, 36; 48;54 OFDM
802.11b 1;2;55; 11 DSSS, BPSK u QPSK
1,2;55;11 DSSS, BPSK u QPSK

802.11g 1Q

6; 9; 12; 18; 24, 36; 48,54 OFDM




[TapameTpsl paguounsinyuenuit POC BI1/]

Ta6ymma 1.3.
Ha3Banue crannapra 802.16 802.16a 802.16e
2,4 - 2,483;
YacToTHeIi quanasoH, T 10 - 66 2-11 3,4 - 3,6;
5,7-58
ETSI: 28 ETSI: 1,75; 3,5; 7; 14, 28 P
[upuna xanana, MI'1g US: 20 1 25 US: 1.25: 5: 10: 20 1,75; 3,5; 7; 10
CKopocTh MOAYIISIINH, 1-20 1-20 1-10
Mooz
CkopocTb niepegaun no135 Mowurt/c 1o 75 Moéwurt/c 1o 15 Mowut/c
nHpopmarun 1A xagana 28MI'n g kagana 28MI 11 g kagana SMI'q
WMAN-SC2,
Tumns! paguonnTepdericon WMAN-SC1 WMAN-OFDM, WMAN-OFDMA
WMAN-OFDMA
Tuner MogyIsIMHU 1((32-2?0\K|\,/| Ongl\gkz’S& OF(S)FI:Q-IE’SG’
Ay 64-OAM 16-QAM, 16-QAM,
64-QAM 64-QAM
Pasnenenne xananos TDMA TDMA TDMA, OFDMA
MoOunbHOCTh OUKCHPOBAHHBIH CDHKCHpOBaHHEIH’ Prkenp OBAHHBIH,
MTOPTATUBHBIHA MOPTATUBHBIH
Pannyc neiictBust 2-5 km 7-10 km 2-5 km
YcnoBust paboThI [Ipsimast BuamMocTh | PaboTa Ha OTpaskeHUsIX Pabora na
OTPaKCHUSX

Ipumeuanue. 1. Pazoenenue na cmanoapmel IEEE 802.16, IEEE 802.16a u IEEE 802.16e cywecmesosano oo
2004 200a. C 2004 2. smu cmanoapmul 0viiu 06vedunenst 6 0our cmanoapm IEEE 802.16-2004.

2. Cospemennoe obopyoosanue cmanoapma IEEE 802.16-2004, ruyenzuposannoe ¢ Poccuiickoii @edepayuu,
pabomaem 6 duanasone yacmom om 2,5 0o 7 I'Ty.



TpeGoBaHus K NOrpelIHOCTH U3MEPEeHUH

[Ipenenbr qomyckaeMoil OTHOCHTENIBHOM MOIPEIIHOCTH U3MEPEHHUS 4acTOThI U3JIyYEHHS HE
MPEBBIIIAIOT i3,0-10“6.

[Ipenensl nomyckaeMoil OTHOCUTEIBLHOM MOrpemHOCTH u3mepenust DMIMM He mpeBblaioT
16,0 nb.

IIpenensr  monmyckaeMoOM  OTHOCHUTENIBHOM
paavocurHalia B KaHaiie He npesbimatot 12,0 nb.

IIpenensl nomyckaeMoil OTHOCUTEIBHOM MOTPEIIHOCTA U3MEPEHUS a3UMyTa HallpaBIICHUs
Ha U3JIy4aronlylo aHTEHHY He MPEeBbIIaoT +2°.

[Ipenensl gomyckaemMoll  OTHOCHUTEIIbHOM
n3nyyeHuil He npesplimarot 2,0 nb.

MOrpCuIrHOCTU HU3MCPCHUMA MOIIHOCTHU

INOrp€IIHOCTH  U3MCPCEHHUA  BHCIIOJIOCHBIX

CpencrBa n3mMepeHuii 1 BCioMorare/jbHble yCTpoiicTBa

MBU moxer ObITh MpUMEHEHA MPH HCIONb30BaHUU cpeAacTB m3mepenus (CH), koropsie
JOJDKHBl TPONTH UCHBITAHUA C IEJIbI0 TNPUCBOEHHUS THIIA, JOJDKHBI OBITh 3aHECEHBI B
I'ocynapcTBeHHBIN peecTp M JODKHBI ObITh IOBEPEHBI B COOTBETCTBUU C TPeOOBaHUAMHU 3aKoHa
«O06 obecrieueHUN €TMHCTBA U3MEPEHUIN.

ITepeuens CH u BcomorarenabHbIX CPEICTB, HEOOXOAMMBIX Al U3MEpPEHHs MapaMeTpoB
panuousnyuernii POC npu npoBeaeHUN MEPOIIPUATUI Ha30pa U KOHTPoJIs yka3aH B Tabmuue 3.1.

Tabmuma 3.1
Ne .
ILIL Bua meponpusituii Ilepeyens CHU u BcnomMorareJibHbIX CpPeICTB
1. Meponpusitust Hagzopa u | CpeacTBa U3MEPEHUN:
KOHTPOJIS 32 COOIOJICHUEM | — aHaIM3aTOp CIIEKTPa;
MOJIb30BATEISIMU - H3MEpUTENIbHAas aHTEHHA Ha TPEHOTe C a3uMyTalbHO-
Pano4acTOTHBIM YIJIOMECTHBIMH TUMOaMH;
CIIEKTPOM YCIIOBMH, | — JIa3€pHBIN JAIBHOMED;
YCTaHOBJICHHBIX IIpU | — TE€OJEe3UYECKUI CITYTHUKOBBIM MPUEMHUK;
BBLICIICHUU MOJIOC | — KIMHOMETP (TPU HEOOXOAUMOCTH);
pagnuoyacToT U | - HU3MEpUTeNbHas pyneTka (Ipu He0OXOIUMOCTH);
MPUCBOCHUS (Ha3HauYeHHs ) | — Oyccolb (Ipu He0OXOUMOCTH).
paanovyacToT win | BcnoMorarenbHble cpeacTBa:
PaaoYacTOTHBIX KAaHAJIOB, | — MPOTPAMMHBIN TECTED;
00s13aTeIbHBIX TPEOOBAHUM | — M3MEPUTEIBHBIN KaOeIb.
K IapamMeTpaM H3JIy4eHUH
POC BIJ]
2. Meponpusrus no | CpeacTBa U3MEpPEHUN:
BBISIBJICHUIO - aHaAJIMU3aTOp CIEKTPa;
Hepa3penIeHHbIX JUIsL | — U3MEpUTENbHAs AaHTEHHA Ha TPEHOre C a3UMYTaJbHO-
ucnosb3zoBanusi POC BITJ] YTIIOMECTHBIMH JINMOAMH,
BcenomorarenbHsie cpeacTsa:
- MpOrpaMMHBINA TECTED;
- HM3MEpUTENbHBIN Kabeb.

TpeboBanust k CU u BcioMoraTelIbHBIM CpeACTBaM yKa3aHbl B [Ipunoskennu A.

Ilepeuyens pexomenayembix CH 1 BcrioMoraTenbHBIX YCTpOWCTB mpuBeaeH B Tabmuue A.1

[Tpunoxenus A.




Metoas! u3mepeHuit

MeTonbl u3MepeHHs NapaMeTpPOB YACTOTHO-TEPPUTOPHUATIBHOTO IIJI1aHa

BaxwnelimmM TpeOGoBaHMEM YCIOBHUH, yKa3aHHBIX B Pa3pelieHMH Ha HCHOJIb30BaHUE
paarMovyacToT WM PaguovYacTOTHRIX KaHaimoB it POC, mnpuHamiexammx omnepaTropy,
npenocrasisromemMy yeryru BI1JL, seasercst coomonenue YTTL.

N3mepenne mapamerpoB UTII mogpazymeBaer wusmepenue OUMM panuocurhana,
nznydaemoro POC, B 3ajaHHOM HarpaBlieHMHM U OTMOAIOLIEH crieKTpa paanocurHana. M3mepenue
napameTpoB UTII npon3BOaUTCS B COOTBETCTBUU CO CXEMOM, IPUBEACHHON HA pUCYHKE 4.1.

Hamnpasnenus  usiydeHuss  paguoCHUrHazia
[epeIaTInKOM

Cexrop,
pa3peLIeHHBbII
TUIS
HUCIIOJb30BaHUA

nepeaaTunk

Mecrta uzmepeHus nmapameTpoB paauoCUurHaia UTII, BbIABICHHBIN B

pe3yJibTaTe U3MEPEHUI

Puc. 4.1

Merton u3MepeHHsi UEHTpalibHOW dYacToThl paguocurHasoB POC BIIJ[ ocHoBaH Ha
00paboTKe W3MEpPEHHOW CIEKTPOrpaMMbl PAIUOCHTHANA C IETbI0 OMPENEICHUS €ro «IeHTpa
TsDKecTH» (puc.4.2).

Hpumeltanue. Hpu UCNONIL30BAHUU OMO20 Memood 66800UMCS npednozzoo;ceHue o mom, uYmo «yeump
msicecmuy co8nadaen ¢ Yacmomoil CUsHANd U CneKkmp cucHaia CUMMEMPUUEH.
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Puc.4.2 Unmoctpanns MeTo1a LIEHTPA TSHKECTU

O06paboTKy U3MEpEeHU HEOOXOIUMO MPOBOIUTH CHEIUATBLHBIM MPOTPAMMHBIM
o0ecriedeHrneM, BXOSIIMM B COCTaB aHAIM3aTOpa CIIEKTpa. AJTOPUTM 00pabOTKH 3aKITI0YAETCs B
CIICAYIOLIEM.

ITo cnekTporpamMmMe curHasia onpezenseTcs CpeIHI ypOBEeHb IIyMa U, JUIsl YMEHbIICHUS
MOTPELIHOCTH U3MEPEHUs], OTOPACKIBAIOTCSA OTCUETHI C YPOBHEM MEHEe ueM Ha 6 1b mpeBblaromux
YPOBEHb LIyMa.

Beruucnsercst npuOan3UTENbHBIN LEHTP TSHKECTH CHEKTPOrPaMMBbI U3 YCIIOBHSL:

F

fo Kon
[s(fydf = [s(f)df, (1)
me fO

rae Fq, u Fy,, — TpaHUYHBIC 9aCTOTHI TOJIOCH! 0030pa;

Si — 3HaYEHME CTIEKTPAIBHBIX COCTABIISIONINX, MKBT.

WNHuTterpupoBanue OCylecTBISIETCS YUCIEHHBIM METO1I0M. BhITIOJIHEHHE YCI0BUS
OTpeIeIIETCS 110 M3MEHEHHUIO 3HaKa Pa3HOCTH JABYX MHTerpaioB. Homep mrara (wactotsr) K Ha
KOTOPOM IMPOU30IILJIa CMEHA 3HaKa OMPEIEseT MOJ0KEHUE LIEHTPA TAKECTH.

Brrunciienne neHTpanbHOW YaCTOThl CUTHAJIA OCYIIECTBIISAECTCS C TOMOIIBIO JIMHEHHON

MHTEPHOJAIMU 10 hopMyIIe
a
fO = —E, (2)
Al, —Al Al, — Al N
e a=—F*—*L b=Al, ——*—*Lf —koadduureHTs! TUHEHHON HHTEPIOISAINH;
fk Tk k™ fk—l
Al — neBblii UHTETpAN U3 BhIpaxkeHus (1).
N3mepenne UMM
Kocsennsiit meton namepenuss DMMUM paaunonsnyuenuit POC BIIJ] ocHOBaH Ha nu3MepeHUH
IUIOTHOCTH TOTOKAa JJIEKTPOMArHUTHOM OSHEPIUU C KCIOJb30BAaHHUEM aHallM3aTopa CIEKTpa U
pacuere DM B cOOTBETCTBHUH C MPUHATON MOjeNbl0. Cxema u3MepeHus MpuBeieHa Ha puc. 4.3.

Bun cOoky

X1, Y1

Bun cBepxy

(oeopus

Puc. 4.3

B panuokanane npsMON BUIMMOCTH MOIIHOCTb CUTHAaja Ha BXOJE IPUEMHOIO YCTPONCTBA
OIIPEAECIIAETCS BBIPA)KECHHEM
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P = P IwzznﬂpﬂGHpﬂGIyJMan’ 3)
LO L/IOH

rie P,y — MOIIHOCTB Ha BBIXOJIE IIEPE/IaTYMKA;

Gipor Grpy— KO3 UIMEHT HATPaBIEHHOTO NCHCTBUS aHTEHHBI NIEpelaTuMKa U IPHEMHHUKA
COOTBETCTBEHHO;

Mupos Mnpy — OTEPU B PUIEPHOM TPAKTE MEPEAATUNKA U IPUEMHUKA COOTBETCTBEHHO;

Lo — moTepu B CBOOOAHOM IIPOCTPAHCTBE IIPU PACTIPOCTPAHEHUH PAJTHOBOIIH;

Loon. — IOTIOJHUTEIBHBIC TOTEPU, BBI3BAHHBIE MOTEPSIMU B aTMocdepe, HETOYHOCTHIO
HABEJEHUS AHTEHH, HECOBNAJAEHUEM NOJISIPU3ALMI NIEPENAOIIECH U TPUEMHOW AaHTEHH U JP.

YuurteiBas, 4To

R?HI/IM =P 17p,z177 Imz[Gﬂp,z[ (4)
41
AR\
| T 5
L ) (5)

rae R — paccrosiHue OT nepegaTynka 10 MPUeMHUKA;
A — IJIMHA BOJTHBI HECYIIETO KoeOaHus,
BhIpakeHUe (3) MOXKHO MPEACTABUTH B BUJIE

P 31/IHMG17pM77 anﬂ’
FPopa = : (6)
P (4R L
o
I[OHO.HHI/ITGJILHBIG noTepu npu OTCYTCTBUHU OCAIAKOB, OTHOCHUTEJIBHOM BJIAXKHOCTH MEHEE
80% um OTCYTCTBUU NEpEU3TydyaTene U NPEensaTCTBUN, ONPENEISIIOTCA TOTEPSMH M3-32 HETOYHOCTH
HaBCACHUA I/I3MepI/ITeHBHOI>'I AHTCHHBI, OTKJIOHCHUCM HU3MCPUTCIIbHBIX TOYCK OT MaKCUMyMa
nuarpamMmbl  HampasieHHocTH (/IH) aHTeHHBI mnepenaTuMka W HECOBIAJCHHEM MOJSpU3ALMA

IepeAaronie ¥ IPUEeMHON aHTECHH:

Lzzon = LtX Bepr LI‘X ropuz LrX Bepr LrX ropuz LHOJLYp’ (7)

rae Lix gepm — TOTEPH, BBI3BaHHBIE OTKIOHeHMEeM JIH m3mepurensHoil anteHHsl ot JIH
AHTEHHBI MEPEIATYNKA B YTJIOMECTHOM IIIOCKOCTH;

L tx 2opus — IOTEPH, BBI3BaHHBIE OTKIOHEHUEM JIH n3mepurensHoi anTeHHsl oT JIH anTeHHBI
NepenaTyriKa B a3MMYTalIbHOM MIIOCKOCTH;

Lrx ¢epm — TOTEPH, BBI3BAHHBIE HETOYHOCTBIO HaBeneHHus JIH m3aMepuTenbHON aHTEHHBI Ha
AHTEHHY MEepeIaTYNKa B YIJIOMECTHOM IIIOCKOCTH;

Ltx 2opus — TIOTEPH, BBI3BAaHHBIC HETOYHOCTBIO HaBeneHUs JIH m3aMepuTenbHOM aHTEHHBI Ha
AHTEHHY MEepeIaTuhKa B a3UMYTAIbHOMN MJIOCKOCTH;

Lorsp — TOTEpH, BBI3BAaHHBIC HECOBIAJICHHUEM IOJIAPHU3ALMKA IE€PEAAOIEH U IPUEMHON
aHTCHH.

Iorepu Lix sepms Lix copuss Lrx sepms Lix 2opus BBIYACIAIOTCA B COOTBETCTBUH C BBIPA)KEHHEM

2
L, =1+ Zg”x , )
X

r7ie @, — ommOKa HaBeJEHUSI B COOTBETCTBYIOIIEH TIOCKOCTH;

¢, — mmpuna JIH aHTEHHBI B COOTBETCTBYIOMIEH TIJIOCKOCTH.

OTKJIOHEHHWE W3MEpPUTENIbHON aHTeHHBbl OT Makcumyma JIH aHTeHHBl nepenaTyuka B

a3UMYTaIbHOW INIOCKOCTH z0p,; HAXOJUTCS KaK Pa3sHOCTh a3UMYTOB

‘//ropm = aropns B alr];;)l(ﬁ?' (9)
TJI€ Oloopus — A3UMYT B TOYKE U3MEPEHHUS;
™ opus — A3UMYT B TOUKE C MAKCHMAJIBHBIM YPOBHEM H3MEPEHHON MOIIHOCTH.
OTKJIOHEHHE W3MEpPUTENIbHON aHTeHHBbl OT Makcumyma JIH aHTeHHBl nepenaTyuka B
YTJIIOMECTHOM TIOCKOCTH Wgepm 3ABHCUT OT yIila NPEBBIIECHHS TOYKM KPEIJICHUS aHTEHHBI Hajl
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TOUYKOI U3MEPEHUS & U yIJIa NoJ(Beca aHTEHHBI f3.
Y sepr = e-p. (10)
[ToTrepu, BbI3BaHHBIE HECOBIAJCHHEM IMOJSpU3AIMNA TEpelaonied U MPUEMHON aHTEHH
PacCUMTBIBAIOT TaK
/ B 1
TIOJIAP ~— !
P K(Ae Ay)
rne K(Ae, Ay) — xodpPHUIMEHT Tepenadyd SHEPrHU, PACCUUTHIBACMBIA U aHTEHH C
AJUTMIITAYECKON MOJISIpU3alieil 0 BEIPaXKEHUIO:

_1 Ae(e+ Ae) (1+€)1-(e+A8)°]
K(aeAy) = 2 b 1+ o$’2)[1+(¢9+At9)2]jL (1+ 92)[1+(9+A‘9)2]COS

rae Ae = e’ — e, ¢ U e — KOOPOUIHUEHTHI UTUNTAYHOCTH (OTHOIICHUE MAaJIOW MOJTyOCH
AJUIATICA K OOJIBIION);

Ay - yroa Mexay MoJiyoCSMHU 3JUTUIICOB MOJSPU3allUY Nepealonieil 1 MPUeMHON aHTEHHBI.

Tak kak ommOKa HaBeIEHUS H3MEPUTEIHHOW AHTEHHBI B IUIOCKOCTH MOJIAPU3ALMU HE
J0JKHA OPeBBIIATh 3°, TO L., OyzeT He Oonee 1,01.

Takum o6pa3om, Beipaxenue 1ist pacdetra SUMM MoxHO 3amucarh Tak:

2y ¢,

max 2

2 2 2 2
110:2(472'@ I M| g 2(e-p) 1+ 2(arop113 ~ @ ropus 14 2¢B€pT 1+ 2¢rop113 (12)
A anMn 1pm ggepr 91"0,0}13 Prepr P ropus

3[11/1714:

HcxomupiMu TaHHBIMU 371ECH CITY>KAT 3HAYCHHS:
— JJIMHBI BOJTHBI HECYIIIETO KOeOaHus A,
— K02((UIMEHTa HAIIPABIEHHOTO AEHCTBUS IPUEMHON U3MEPUTEIBHON aHTEHHBI G,y
— T0Tephb B QUAEPHOM TPAKTE IPUEMHUKA 7]npu;
— mupuHbl JIH aHTeHHBI mNepenaTyMka B a3UMYTAIbHOM W YIVIOMECTHOH ITOCKOCTSIX
COOTBETCTBEHHO — Oaopus U Ouepm;
— mwmpuHbl JIH u3MepuTenbHOM aHTEHHBI B a3UMYTAJIbHOM U YINIOMECTHOM IIJIOCKOCTSIX
COOTBETCTBEHHO — @Popus U Pgepm;
— omuOOK HAaBEJCHHS H3MEPUTEIHLHON aHTCHHBI HA AHTCHHY MEePEIaTuYNKa B a3UMYTAILHOMN U
YTJIOMECTHOMH IIIOCKOCTSIX COOTBETCTBEHHO — Pagpus U Poepm;
— yrIJa mojBeca aHTCHHBI L.
Jlis pacuera HEOOXOAMMO U3MEPHUTh:
— MOIIHOCTb CUTHAJIA B KaHANE P,
— paccTOsiHHE OT MepenaTyrKa 0 MpueMHuKa R;
— a3UMYT TOYKH U3MEPEHUS C MAKCUMAIbLHBIM YPOBHEM N3MEPEHHOM MOITHOCTH amaxeopug;
— a3UMYT TOYKH UBMEPEHHS Logpus;
— YTOJI NMPEBBINICHUS TOYKUA KPEIUICHUS aHTEHHBI HA/I TOYKOW U3MEPECHHUS &.

N3mepenne MOITHOCTH B 33JaHHOM paJUOKaHallE MOXHO OCYIIECTBUTH C TOMOIIBIO
aHaIM3aTopa CIeKTpa. AJITOPUTM W3MEPEHHS MOITHOCTH B PaJIMOKaHAJIEC C TIOMOIIBIO aHATN3aTopa
CIEKTpa COCTOMT B TOM, YTO TPU AaHAIU3€ BXOAHOIO CHTHANIA HW3MEPSIETCS MOIIHOCTH €ro
OTJIETLHBIX CIEKTPAJTBHBIX COCTABJIIIONINX, & 3aT€M CYMMHPYETCS MOIIHOCTH T€X CIEKTPATbHBIX

COCTaBJISIIOIINX, KOTOPBIC BXOJAT B JUAIIA30H YaCTOT 3aJaHHOI'0 paaArOKaHaa.

Ipumeuanue. Ilpu npoeedenuu usmepeHutl 6 20pPOOCKOU 3ACMPOlKe UHMEHCUBHOCIb NPUHUMAEMO20 MO
CUTbHO 3asucum om mouxku npuema. IIpocmpancmeennvie USMEHEHUs 603HUKAIOM U3-30 HANOJCEHUsL Opye Ha Opyea
60bUI020 KOIUHECMBA B0IH, 00PA306AHHBIX 6Cledcmaue OUPPaKkyuu, paccesnus u ompasjcenus om 30auutl. Hs3-3a
pasnocmu a3 HanodceHue OIH Odem UHMEPPePEeHYUOHHYIO Kapmuny ¢ OOCMAMOYHO 2AYOOKUMU 3AMUPAHUIMU.
Paccmosnue medxcdy makcumanbHolMu (MUHUMATbHOIMUY) 3HAYEHUAMU CUSHALA COCMAGIsem eeauduny nopsaoxka Al2.
Hosmomy usmepenus MmowHocmu 8 20pOOCKOU 3ACmpoliKe O00JHCHbL NPOBOOUMBCA 8 HECKONbKUX PABHOMEPHO
pacnpeoenenHblx moukax Ha paccmosinuu menee 0,84 medncoy mouxamu, no pe3yibmamam KOMOPsbX GblUUCTAEMCs
cpedHee 3HaAYeHUe MOWHOCU, NPUHUMAEMOe 3d Pe3VIbmam usmepeHus.

W3mepenne aOCOMIOTHBIX KOOPAMHAT TOYKM YCTAHOBKM IE€peJaTydka HpPOU3BOIUTCS C
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MOMOILIBIO CHEUUAIBHOTO NPUEMHHMKA CHUTHAJIOB CIIYTHUKOBBIX PaJHOHABUTALMOHHBIX CHUCTEM
I''TIOHACC u GPS.

H3mepenne pacCTOSSHUM BBIIOJHSAIOTCS METOJOM, KOTOpPBIA OCHOBaH Ha W3MEpPEHHH
MPOMEXKYTKAa BPEMEHM MEXKIY MOCBUIKOM Ja3epHOT0 HUMITYJbCa M MHPUEMOM OTPAKEHHOrO OT
npeaMera CUrHayia. /[aHHblid METOJ peanu3yercsl C MOMOIIBIO JA3epHOr0 JAJIbHOMEPA HA MajbIX

pacCTOSHUSX.
Ilpumeuanue. Ecnu nasepuviil OdalbHOMep He Modcem Oblmb NOMeWeH 6 MOUKY, 20e PACNON0HCeHd
usMepumenbHas AHMeHHA, Mo NPOU3BOOUMbCS Nepecyen PacCmOosAHUSA 8 COOMEemcmaul ¢ gvipaicenuem (13).

Ha Gonpmux paccTosHMAX CleqyeT MOJb30BaThCs MPHUEMHUKOM CHTHAJIOB CITyTHHKOBBIX
PaJUOHABUTAIIMOHHBIX CHCTEM, IIOCIEJOBATEIbHO YCTAHABIMBAEMBIM B TOYKE pa3MEHICHUS
uzmepsiemoro POC BI1J] u usmeputensHoi anTeHHBI. [Ipr 3TOM paccTosiHue onpeaensercs oo mo
OyMakHOH, OO0 110 M(PPOBO KapTEe MECTHOCTH.

W3mepenue yria npeBblILIEHUS YCTAHOBKM aHTEHHBI MepeAaTyuka Hajl TOYKOM HM3MepeHUs
BBIITOJIHSIOT C TOMOIIBIO KIIMHOMETPA.

KnuHoMeTp 1o3BOIIsSIET HETOCPEACTBEHHO U3MEPATH YOl MPEBHIIEHUS 00bEKTa HaJl TOUKON
n3Mepenns. Cxema U3MEpEeHus: WITIOCTPUPYETCSI pUCYHKOM 6.3.

U3MEPUTEIIBH
H asi aHTeHHa
H b
Oycconb Ja3epHbIi
dHTCHHAa TaIIbHOMED
nepeaaTynuKa Puc. 4.4 KJIMHOMETP

Ecnu BeicoTa h paBHa HyITI0, TO yroJ £, U3MEPSEMBIi C MOMOIIBIO KIMHOMETPA, PaBEH yIiIy
IIPEBBIIICHUS TOYKU KPEIUICHUS AHTCHHBI HAJ TOYKOW U3MepeHus & Eciaum B TOYke KperuleHus
AHTCHHBI HENb3s U3MEPUTD YIOJI PEBBIIIECHUS TOYKH KPEIUICHNUs AHTEHHBI HaJl TOYKOW U3MEPEHUS,
TO HEOOXOIMMO M3MEPHUTh YTOJl B TOUKE, PACIIONI0KEHHOW HEMOCPEICTBEHHO IO/ U3MEPUTEIbHOM
AHTCHHOM U BBIIIOJIHUTH TIEPECYET B COOTBETCTBUU C BBIPA)KECHUEM

E= arcz‘g{mj, (12)
Rcoseg'

a pacctosiHMe R OT M3MepUTEeNbHOM aHTEHHBI 10 AHTEHHBI IIepefaTyuKa B COOTBETCTBUHU C
BBIPAXKECHUEM

R=[(Rsine—h)? +(Rcose’)2 . (13)

N3mepenue BBICOTHI OCYIIECTBISIOT IBYMSI CIIOCOOaMU: ¢ TIOMOIIIBIO JIA3€PHOTO JTaTbHOMEpa
WM U3MEPUTETbHON PYJIETKH.

W3mepenne a3sumyTa TOUKHU HAOII0IeHUS

Kpome wusmepenns OWMM B KOHKPETHOM TOYKE NPOCTPAHCTBA, IJIsl OIpPEAEICHUS
peansHOTO UTII HEOOXOAMMO M3MEPHUTH YroJl MEXKIY MPSIMOU, COSTUHSIONEH TOUYKY U3MEPEHHS C
TOYKOW, B KOTOPOW HAaxXOIUTCs IEpPENaTUMK, M HANpaBICHUEM Ha CEBEP, KOTOPOE IMPHUHATO 3a
HayaJo Ipu OTYETE a3UMYTOB.

MeTton u3mMepeHus: a3uMyTa OCHOBAH Ha U3MEPEHUM YIJIa OTKJIOHEHHsI MarHUTHOM CTPEJKH,
BBI3BAHHOT'O MarHWTHBIM IoJieM 3eMiiu. JlaHHBI METO1 peaau3yeTcs ¢ MOMOUIbI0 OYCCOH.
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N3mepenne BHENOJIOCHBIX M3JIy4EHUN M IIPOBEPKA COOTBETCTBUS PAJUOM3IYUYEHHUs CIEKTPAIbHOU
Macke cranaaprta BIT/I.

IIpoBepky COOTBETCTBMS pagUuOM3Iy4YEHUs CIEKTpalbHOM Macke crangapra bIIJI
BBINOJIHAIOT, MCIIOJIb3Ysl aHAJIU3aTOP CHEKTpa. MeToll COCTOUT B U3MEPEHHH Orudaromeil crekrpa
CUTHaJa U CPaBHEHHMHM €€ CO CIIEKTPAJIbHON MacKko (cM. puc. 4.5).

2

0 dBr

-20dBr

-28dBr

/ -40 dBr

-30 -20 -11 -9 +9 +11 +20 +30 f

Puc.4.5.

MeTo/1bl BBISIBIICHUSI HECAHKIIMOHUPOBAaHHBIX POC

MeTton cocTouT B OOHApYy>KEHWUHW (HApPHUMEp, MPH BHINOJHEHUH W3MEpPEHUH MapameTpoB
UTII paspemennoro POC) curnama ot HecaHkimoHupoBaHHoi POC ¢ momompio aHammzaTopa
CIEKTpa, HACTPAaUBAEMOI'0 10 YaCTOTE pa3BepTKU. Eciiv cUrHanm u3inydaeT nepeiaTyuk B Juara3oHe
yacToT cranaaptoB BII/], pacrnonoXeHHbI B MECTE OTJIMYHOM OT YKa3aHHOI'O B pa3peuIeHUH, TO
MOHO CJIeJaTh BBIBOJ O TOM, YTO JIaHHBIN NIEPEIATUUK SIBISETCS HECAHKIIMOHHUPOBAHHBIM.

MeTton 3akiro4aeTcsi B 0OHapyKEHUW CUTHAJIa OT HECAaHKIIMOHUPOBAaHHBIX POC ¢ momMonipio
MPOrPaMMHOTO TeCcTepa, KOTOPHI MOXKET BBISBIATH cUTHAN OT Bcex POC, paboTarommx B TOM XKe
CTaHJapTe, KaK 3apETUCTPUPOBAHHBIX, TaK U pabOTaIOIIUX HE3aKOHHO.

TpeboBanusi Mo 6€30MACHOCTH

Bce pabGoTel AOMKHBI TPOU3BOAMTHECS C COOMIOJEHWEM TpeOoBaHWU O€30MacHOCTH,
ycranoBneHHbIX B 'OCT 12.3.019-80. Cucrema crangaptoB OezomacHocTd Tpyaa. VcnbiTaHus u
n3MepeHus anekrpuueckue. OOmme TpedoBanus OezomacHocTd [18], CaHWTapHBIX MpaBWIAX U
HOopMax pabotel ¢ ucrouHnkamu CBU-mznydenus CAHIIuH 2.2.4/2.1.8.055 [19], BeImonHEeHHEM
TpeOoBaHUl 10 0€30MaCHOCTH, YCTAHOBJIEHHBIX B MHCTPYKIUAX MO IKCIUTyaTallMl HCIOIb3YyEMbIX
CH, a taxxe oOumx TpeOoBaHUN MpaBUJI O€30MACHOCTHU MPH BHIMOIHEHUH PadOT MO KOHTPOJIIO 32
panuounsnydenusimu POC.

[Ipu pabGorax Ha BBICOTE (KpBIIIaX 37aHUN, BBINIKAX M Ip.) 00s3aTEIbHBIM TpeOOBaHHEM
npuMeHeHust Hacrosimieii MBU sBasiercss coOmiomeHne mpaBuil 0€30MacHOCTH Mpu padoTe Ha
BBICOTE.

[Ipy BBIMOJHEHHH HW3MEPEHUH 3aMpeliaeTcs MOJAHMMATh MAuTy C 3aKpEIJICHHOW Ha Hel
aHTEHHOM, ecIM cuia BeTpa npesbimaet 20 m/c.

TpeOoBaHus K KBAJIU(UKALMA ONIEPATOPOB

K paboram no u3mepenuio nmapamerpoB paguonsnydeHuid POC nomyckaloTcsi HHCIIEKTOPHI
UMEIOIINEe KBATU(PHUKAIIMOHHYIO IPYIITY IO 3JIEKTPOOE30MaCHOCTH HE HUXKE YETBEPTOH JUIsl pabOThI
¢ anekTpoycraHoBkamu a0 1000 B, mpomeamme o0yyeHre 1 aTTeCTOBaHHBIE HA TIPAaBO PaOOTHI 110
KOHTPOJIIO ¥ HaA30pYy 32 AEATEIHOCTBIO OIIEPATOPOB CBS3H.

W3mepenuss [OJDKHBI  BBINOJNHATH ~ MHCIEKTOPBL, M3YyYMBUIME JOKYMEHTAIMI0 Ha
UCIOJIb3yEMbIE CPEACTBAa U3MEPEHUI U BCIIOMOraTeabHOe 000pyI0BaHKE, U3yUUBIINE HACTOALIYIO
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MCTOAUKY, HNpPOHICANINEC HWHCTPYKTAXK IO TCXHUKC 6630HaCHOCTI/I U HUMCIOIIHNEC HaBbIKN
MPAKTHYECKOM pabOTHI IO U3MEPEHUIO TTapaMeTpoB paguounsnydennii POC.

YciaoBus u3MepeHuit

VY cioBus OKpy>Karole BHEIIHEN Cpeibl:

— TeMmIepaTrypa OKpYXKarolleil cpeapl ompenensercs padoylMM [IUana3oHOM TeMIepaTyp
ucnoJib3yemMbix CHU 1 BcrioMoraTenbHbIX CPEICTB;

— OTHOCHUTEJbHAs BIAXXHOCTH BO3yXxa 110 80%;

— JaBJICHHE OmpeneseTcs padodynM Juanma3oHOM JaBlieHWid wucnoibdyembix CU u
BCIIOMOTATENIbHBIX CPEJICTB.

— OTCYTCTBHE OCAJKOB;

— CKOpocTb BeTpa He Ooree 20 m/c.

Bce usMepeHus: pekOMeHyeTcsl IPOBOAUTh B T€YEHUE OMHOro JHsA. Ecnm u3MepeHus He
MOTYT OBITH MPOBEJICHBI B TEUEHUE OJHOTO JIHA, TO B Hadaje KaKI0ro AHS He0OXOIMMO MPOBOJIUTD
KaJTMOpOBKY CPEACTB U3MEPEHUSI.

KonnyectBo m3MepuTENbHBIX IJIOMIAJ0K AODKHO ObITh He MeHee 12. OpHa M3 IUIOIMIAA0K
BBIOMpAETCsl B HEMOCPEJACTBEHHOW OJM30CTH OT aHTEHHbI IepelaTylMKka B HalpaBiICHUH
npenmnosiaraeMoro Makcumyma ee JIH Ha MUHHUManbHO BO3MOKHOM pPAacCTOSHMM. JTa IUIOIIAJIKA
HE00X0uMa I POBEPKU COOTBETCTBUS PAJAMOU3ITYUCHUS CIIEKTpaIbHON Macke ctanaapTa bIT/I.

Jlpyrue miomaakyd BeIOMpalOTCs ciaeayromuM oOpa3om. B nHampasnennn makcumyma JIH
aHTeHHbl TMepelaTuuka BbIOMpAaeTCd TPU U3MEPHUTENBHBIX IUJIOMIAJAKH, OJHA M3 KOTOPBIX
pacrionaraercs B npeanoiaraemom Hanpasienuu 0° JIH. [IBe npyrue TOMKHBI OBITh pacOI0KEHBI
Ha MIPSIMBIX, OTKJIOHSIOMUXCs oT Hanpasienus 0° JIH, va yrmsr 5-7°.

[To yeThipe N3MEpUTENTBHBIE TJIOLIAJAKH PACIOIaratoTCs BOJIM3H KaX 101 U3 TpaHUI] CEKTOpa,
pa3peleHHOro JUIsl MCIOJb30BAaHUS OIEPATOPOM CBSI3M, NPUYEM OJHA U3 HUX pacloiaraercs
HEIMOCPEICTBEHHO HA I'PAHMIIE CEKTOpA, €Ille OJHA PacIoIaraeTcs Ha IpsMOM, OTKIIOHSIOIIEH S 3a
rpaHunly cexkropa Ha 3°. OcraBmMecs JABE IUIOLUIAJKM paclojararmTcs BHYTPH CEKTOpa,
Pa3peIIeHHOro JUIsl UCIIOJIb30BaHMs, HAa MPAMBIX OTKIOHSIONIUXCS OT TPaHUIlbl cekTopa Ha 3° u 6°
COOTBETCTBEHHO.

Hpumeuanue. Konuuecmso usmepunenlbHvlx nﬂomadok Mmoodicem  Oblmb YMeHbUleHo, eciu cpaHuybsvl

paspeutennozo cexmopa cocmasnsiom yeon menee 30 no ux xoauuecmeo 00axicHO Ovimb He menee 10 (sxnouas
usMepumenbHyIo niowaoxKy 08 RPO8epKU COOMBEemMCmaUs paouousiyueHus cneKmpaibHol macke cmanoapma BIIJ]).

KonndecTBo M3MEPUTENBHBIX IUIOMIAJOK MOXET OBITh YBETHUYEHO, €CIIM €CTh OCHOBAHHS
nonaratb, yto JIH aHTEeHHBI mepeAaTyuka oOmepaTopa CBA3M BBIXOJIUT 3a TPAHUIBI CEKTOpA,
pa3pemeHHoro Ui HMCIOJIb30BAaHUS ONEPATOPOM CBSI3H. JOMOTHUTENbHBIE W3MEPHUTEIbHBIC
IUIOUIAIKM HEOOXOAUMO pacroiaratb Tak, YT00bl MOKHO ObLIO OLIEHUTH BEIUMUMHY OTKIOHeHus JIH
OT YCTaHOBJICHHBIX TPAHUIL CEKTOPA.

W3mepuTenbHble MIOMAAKH, HA KOTOPBIX MPOBOASTCS U3MEPEHUS, TOJIKHBI YIOBIETBOPATH
CIICTYIOIIUM YCIOBHUSIM:

— IUIOIIAJKHU HU3MEPEHUN MOJKHBI MMETh MPAMYIO0 BHAMMOCTH HAa AHTEHHY H3JIy4aroIlEero
CpElCTBa;

— BJOJIb JIMHUW PacCIpOCTpPaHEHHUs paJuoCUTHANA, Ha yka3aHHOM B Tabmuiie 10.1 paccrosHum
lx, HE JOJDKHO OBITH Mepeusiaydareneid (MeTaJUIMYeCKHMX KOHCTPYKIHMH U COOPY)KEHUH, JTMHUN
JNeKTponepenaud H T.I1.) U 3aTEHSIOUMX MECTHBIX MPEIMETOB, OTCYTCTBUE KOTOPBIX
KOHTPOJIMPYETCS BU3yaIbHO;

— IUIOIIAJKa JIOJDKHA OBITh JOCTYNHON JUIsi TEHIero MNEepeIBHKEHUS WU JUIs
aBTOTPAHCIIOPTA,

— paccTossHHE MEXAy 0a30BOM CTAHIMCH W aHTEHHOW JOJDKHO ObITh He MeHee 10*A (A —
pabouast JyHA BOJHBI paguonsnydenus POC) nubdo D?/A (D — pa3mep amepTypbl H3MEPHUTEILHON
aHTCHHBI) U HE 00Jee MaKCHMallbHOTO PACCTOSIHHS, yKa3aHHOTO B Tabnuie 7.1. BeimencHHBIC
JIMAna3oHbl PAcCTOSIHUM OT TMepenaTyrka J0 MecTa HaOmrofeHus (cMm. Tabm. 7.1) sBIArOTCS
PEKOMEHIYEMBIMU TIPH BHIOOPE H3MEPUTETHHON TUTOIIAIKH.
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Tabmuma 7.1

Cramy| 1, o 1210 10...25| 25...50 | 50...75 |75...100| 190:--15 | 150...20
apt |I'Tn 0 0
r w | 510 | 510 | 510 | 510 | 510 | 510 | 510
<« | 5. [0 [ 0w | on | 10 7 7 7
9 | ~| P 000 | 018 | 035 | 052 | 070 | 104 | 1.39
8 | 9 (o | 108 | 180 | 240 | 275 | 300/ | 335/ | 360
~ |GwndB| ey | 123 | 180 | 215 | 240 | 275 | 300
o rpan | 53190 |22,6/43,6|11,522.6| 7.6/15.2 | 5.7/114 | 3.8/7.6 | 2.9/5.7
rm | 510 | 510 | 510 | 510 | 510 | 510 | 510
2 |8, 013/ | 03U | 062 | 093 | 125 7 7
Sg| 2 | DM | gog | 016 | 031 | 047 | 062 | 093 | 124
S8« 106/ | 180/ | 240/ | 275/ | 300/ | 335 | 360/
o < Gn Mo HB
S < |G 60 | 123 | 180 | 215 | 240 | 275 | 300
o rpan | 53190 |22,6/43,6|11,522.6| 7.6/15.2 | 5.7/114 | 3.8/7.6 | 2.9/57
w | 510 | 510 | 510 | 510 | 510 | 510 | 510
2 01 | 022/ | 044l | 066/ | 088l 7 7
(o) 0 D,M
g | 006 | 012 | 022 | 033 | 044 | 066 | 088
S 106/ | 180/ | 240/ | 275/ | 300/ | 335 | 360/
w q:- Gn IM 9 'Z[B
3 |G 60 | 123 | 180 | 215 | 240 | 275 | 300
o tpan | 53190 |22.6/43,6|11,5/22,6| 7.6/15.2 | 5,711 | 38176 | 2,95.7
rm | 510 | 510 | 510 | 510 | 510 | 510 | 510
g [ 5 | 006/ | 015/ | 029/ | 043/ | 058/ | 087/ | Li6
= |35 004 | 008 | 015 | 022 | 029 | 043 | o058
S | o [, | 106 | 180/ | 240/ | 278 | 300/ | 335 | 360/
2 | & [CwenB| 50 | 123 | 180 | 215 | 240 | 275 | 300
o rpan | 53190 |22,6/43,6|11,5/22.6| 7,6/15.2 | 5.7/114 | 3.8/7.6 | 2.9/57
rm | 510 | 510 | 510 | 510 | 510 | 510 | 510
8 [, 006/ | 013/ | 026/ | 030/ | 052 | o078/ | Loa
se| & | Pv | 003 | 007 | 013 | 020 | 026 | 039 | 052
49 | 106/ | 180/ | 240/ | 275/ | 300/ | 335 | 360/
2@ | R |Gwuab| 60" | 153 | 180 | 215 | 240 | 275 | 300
Lr)“ H 1 1 1 H 1 1
o rpan | 5390 |22,6/43,6|11,522.6| 7,6/15.2 | 5.7/114 | 3.8/7.6 | 2.9/57
w | 510 | 510 | 510 | 510 | 510 | 510 | 510
<5 005/ | 013/ | 025 | 038 | 05U | 076/ | Lou
e | S| " | 003 | 007 | 013 | 019 | 02 | 038 | 051
8 | o 106/ | 180/ | 240/ | 275/ | 300/ | 335 | 360/
© Ln Gn Mo HB
. 60 | 123 | 180 | 215 | 240 | 275 | 300
o tpan | 53190 |22.6/43,6|11,5/22.6| 7.6/15,2 | 5,711 | 38/7,6 | 2,957

rae Iy — MUHUMaJIbHOE PACCTOSIHUE OT JIMHUU PacHpOCTpaHEHUs CUTHANA JI0 MPEMSITCTBUS WIIU
MIpeu3IyqaTess;

D — pa3zmep anepTypsl U3MEPUTEIBHON aHTEHHBI;
Gpn — K02 OULMEHT HANPABICHHOTO ACHCTBUS M3MEPUTEIILHON AHTEHHBI;
@ — mupuHa JIH u3MepuTenbHO aHTEHHBI U B a3UMYTAIIBHON U B YIJIOMECTHOM IUIOCKOCTSIX.

TpeboBanust K mapaMeTpaM M3MEpPHUTEIbHBIX AaHTEHH NpuUBeJAeHbl B Tabmune 7.1 u
[Tpunoxenun A.

17



I/I3MepI/ITeHBHaH AaHTCHHA JOJI’)KHa OBITh OPHUCHTHPOBAHA B IMMPOCTPAHCTBC B COOTBCTCTBUU C
nonﬂpmauneﬁ HU3MEPIACMOro CuUrHajla U HMETb MAKCHMAJIBHOC COrjlaCoOBaHHUE C nepena}omeﬁ

aHTEHHOH.
YpoBeHb

CHTHAJIa TP TPOBEPKE

COOTBETCTBUE OTMOAIONICH  CIEeKTpa

CHEeKTpaabHOM Macke qoiikeH Ha 50 ab mpeBbIaTh YpOBEHb IIIYMOB.
[Ipn u3MepeHMM MOIIHOCTH B KaHaJl€ ypPOBEHb CHTHala JOJDKEH NPEBBIIATh YPOBEHb

IIyMOB Kak MUHUMYM Ha 20 1b.

IoaroroBKa K BbINOJHEHUIO H3MEPeHN I

CHUIHaJia

HpI/I IIOATOTOBKE K BBIITOJIHCHUIO I/IBMepeHHfI HGOGXO,Z[I/IMO OHpGI[eJII/ITB HNCXOOHBIC JAaHHBIC.
Hcxonnple JaHHBIC M UICTOYHUKH UCXOTHON MH(OpMaIuy puBeaeHb! B Tabaute 8.1.

Tabnuma 8.1

HaumenoBanue
BeJINYHHBI

M CTOYHHK JAaHHBIX

Ha3nauennas yactora

PazpemeHHe Ha HCIIOJIB30BAHHEC 94aCTOT

HpI/ICBOGHHa}I IoJioCa paanov4acTtoT

Pa3pemeHHe Ha MCII0JIb30BAHUEC YaCTOT

Koopmuaatet w BbIcOTa TonBeca | PasperieHre Ha MCIIONB30BAaHUE YaCTOT
AHTCHHBI

A3UMYTBHI U3ITYYCHHS aHTCHHBI Pa3pemienne Ha UCTIOIB30BAHUE YACTOT
MOH_IHOCTI: nepezlaTqHKa N Pa3pemeHHe Ha UCITIOJIBb30BAaHUEC HACTOT
3HadeHue DMUM

Cranpapt BIIJI, B cooTBeTrcTBUM C
KOTOPBIM paboTaeT nepeaaTyuk

Pemenue I'KPY;
Paspemnienue Ha MCIIOJIB30BaHKUE YACTOT;
Ceenenus oT orneparopa,

npeaocTasiisitonero ycayru bITJ{

CnektpasibHasi Macka

TY Ha paanoo0opyaoBaHueE,
cornacoBanubie ¢ ['PUILI;
Pexomenmanuu ITU

JuarpamMmma HaIPABICHHOCTH
aQHTCHHBI nepenaTynKa B
a3UMYTaJIbHON u YIJIOMECTHOMN
IIJIOCKOCTSIX

TV na antenny, cornacoBannsie ¢ I'PULI;
Pexomenmaruu ITU

VYron nmoAaBECa aHTCHHBI ICpCAaTYUKa

Pesynbrarsl
OIIEpPaTOPOM;
ITpoekT Ha 6a30BYIO CTAHIUIO

H3MepeHHﬁ, BBITIOJTHCHHBIC

Koaddurment HaIpaBJICHHOTO
JNENUCTBUS U3MEPUTEIbHONW aHTCHHBI

[TacnopT Ha U3MEPUTEIBHYIO aHTEHHY

[upuna JH n3MeputenbHol | [Tacmopt Ha U3MEPUTENBHYIO AaHTCHHY
AHTCHHBbI nepecaaTumka B

a3UMyTaJIbHON u YIJIOMECTHOM

TIJIOCKOCTSIX

3aryxanue B mnpueMHOM QuaepHoMm | HopmaTtuBHO-TeXHUYECKass JAOKyMEHTAIIHs
TpaKTe Ha 3JIEMEHTHI (PUIEPHOTO TPAKTA

OmmOKyM HaBEICHUS] H3MEPHUTEIHHOU
AHTCHHBI HA aHTeHHy nepe;[aTqHKa

[Tacnopt Ha
YCTPOWCTBO

OIIOPHO-TTOBOPOTHOE

[Tpu moAroToBKE K MPOBEACHUIO U3MEPEHUN HaKaHyHE IPOBOASTCS CIEAYIONUE padOThI:

— COIJIaCOBaHUE LM, BPEMEHU U YCIIOBUH IIPOBEICHUS U3MEPEHUN;
— PEKOTHOCHUHMPOBKA paliOHa MPOBEICHUS U3MEPEHHUI;

— BBIOOp TUIOMIAIOK U3MEPECHHIA,
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— OpraHu3anus CBsI3U AJs oOecreueHus B3auMOACHCTBUS MEX/1y IIEPCOHAIIOM;
— TIOATOTOBKA HEOOXOAMMOUM M3MEPUTEIIHHOM armapaTyphl.
Ipumeuanue. Ilpu 6vibope naowadox yuumvigaemcs Xxapakmep npuiesaiowei mecmuocmu (peivep,
pacmumenbHulil NOKPO8, 3aCMpOUKa U np.), c6e0eHUs U3 NPeoblOYUUX NPOBEPOK U CGeOeHUsl O ONEPAmopa Ces3u.
[Tpu m3mepennn VMM B pazauuHbIX HaNpaBICHUSX BaXKHO 00ECICUUTH Nepeaady OAHOTO
U TOrO € CHUrHala Mo OecHpoBOJHOMY KaHally, TaK KaK 3TO HEMOCPEJCTBEHHO BJIMSET Ha
U3MEPSIEMYI0 MOIIHOCTh curHana. lIlosromy, Ui MOIydeHHss OAHOTO M TOTO K€ YPOBHS
nepe1aBaeMoro CUrHaia, HeoOXoIMMO UCKIIIOYUTh PaboTy BceX ApYrux aOOHEHTCKUX YCTPOMCTB C
tectupyemoir POC kpome mporpaMMHBIX TecTepoB. [Ipu u3aMepeHHsX HEoOXOIMMO TepenaBaTh
OJIHY U Ty %€ TECTOBYIO MOCIEI0BATEIBHOCTbD.
HenocpencrBeHHO 1mepex HM3MEpPEHMSAMH Ha  KaXIOM HU3MEPUTEIBHOM  IUIOLIAJKE
MIPOU3BOJIATCS CIIEAYIOIIKe padOoThI:
— ¢cOOp cXxeMbl U3MEPEHHUS;
— mnoxaroroBka CU k uzmepeHusm.

Cobpatb cxeMy U3MepeHus, MoKa3aHHyto Ha puc. 8.1.

Ipumeuanue: a) Ilpogedenue usmepenuii npedycmampusaen UCnoab308aHUue 00HO20 NPOBOOHO20 U OPY2020
06ecnpoBoOH020 AKMUBUPYIOWUX USVYEHUs OKOHeYHblX ycmpouicme 0as obecnevenusi pabomvr POC moavko na
nepeoauy.

6) UzmepumenvHulil Kabenb 00MHCEH NPUCOCOUHAMBCI K PA3beMAM ¢ ycuiuem 3akpyuueanus ne oonee 0,1 H-m.

8) Hsmepumenvhylo aHmeHHy He0OX00UMO OPUEHMUPOBAMb 6 NPOCMPAHCHEE 6 COOMEEMCMEUU ¢
nosipuzayuell UsMepsieMo20 CUSHAIA U O0OUMbC MAKCUMATLHO20 CORNACOBAHUS C NPUEMHOU anmeHHOU. [[ns 3mozo
UBMEPUMENbHYIO AHMEHHY ROBOPAYUBAIOM 8 NIIOCKOCIU NOJAPUZAYUL 8 COOMBEMCMBUL C NONAPU3AYUEH PAOUOCUSHANA
U nomewaiom 6 YeHmpe usMepumenbHol naowaoku Ha evicome 9-11 m, O uckiOueHus 6IUAHUSL NOOCTMULAIOuleli
nogepxHocmu (Npu UMEPEHUsX Ha KPbluax 30aHuti uiu Oauwnsx, evlcoma komopwix 6onee 10 m u nem @nusnus
nodcmunaroweli NOBePXHOCMU, BbICOMA AHMEHHbL HAO USMEPUMENbHOU NA0WAOKOU 00ax4CHA Obimb 1-2 m). B smux
npeoenax OmulCKUBAEmcs GblCOMd, NPU KOMOPOU MOWHOCMb CUSHANA, USMEPSeMds AHAIU3AMOPOM, RPUHUMAEm
Haubonvuiee 3nauenue. Ha smou evicome, NIA6HO NOBOPAYUBAS USMEPUMENbHYIO AHMEHHY 6 2OPUIOHMANbHOU
HIIOCKOCMU, 6HOBb NOCAE008AMENbHO D0OUBAIOMC MAKCUMATILHBIX NOKA3anull ananusamopa. Ilpoyedypvl omvickanus
MAKCUMYMA 6 BEPMUKANLHOU U 20PUSOHMANLHOU NIOCKOCMAX NOSMOpAIOM 00 mex Nop, NOKA He Omblujemcs
HON0JICeHUe, OMKIOHEHUE OM KOMOPO20 8 0001 NIOCKOCU NPUBOOUM MOTLKO K YMEHbULEHUIO NOKA3AHUL MOUWHOCMU
cueHana, usmepsieMol aHaIU3amopoM.

2) Bcnomozamenvhviil npoSPAMMHbBLL mecne — NPUeMHUK, UCHOLb3YeMblil 01 akmueayuu 6a3060t Cmanyuy
HeoOX00UuMOo pacnonazams mak, 4nmoobl OHU HAXOOUUCH GHE 30HbL NPUEMA USMEPUMENbHOU CIMAHYUU.

[IporpammMHbIf
| T Tectep (MmepeaaTunK
TEeCTOBOU
bazoBas ITpoBOAHEIT KaHAN CBSI3HU
IIporpamMmmuBbIi
Tectep (MPUEeMHUK
TECTOROU
N3mepurenbHas
AHTAHHAA
W3mepurenbH >
Bl KaOeb AHanu3arop
CIEeKTpa
Puc 8.1.
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IIpu moaroroBke CU ux HeE0OXOAMMO MpPOTPETh B TEUEHHE BPEMEHH, YKAa3aHHOM B
«PyKoBOJICTBE 1O 3KCIUTyaTaluu» U mnpoBecTd HacTpoiiky CH. BcmomorarenbHble yCTpoOWCTBa
HEOO0XOAMMO TOJArOTaBIMBAaTh B COOTBETCTBMM C IpaBWIAMH, YKa3aHHBIMH B HMHCTPYKIHSIX IO
JKCIUTyaTallMy Ha 3TH YCTPOMCTBA.

[lepen HayanoM cepuu U3MepeHH HE00X0AMMO ITpoBecTH KanuOpoBky CH.

BeinonHenune usmepeHui

AJITOPUTM U3MEPEHHUS:

1. Ha mecTe yCTaHOBKHM aHTEHHBI H3MEPSIOTCS €€ KOOPAMHATHI M BBICOTA YCTAHOBKH.

2. Ha mepBoi W3MepUTENBHOHN IUIOMIAAKE (B HEMOCPEICTBEHHOM OJM30CTH OT aHTCHHBI
nepesaTInKa) MpoBEepSETCs COOTBETCTBUE OTMOAIONICH CIIEKTpa CUTHAJa CIEKTPAaTbHOU
MacKe U U3MepsieTcs YacToTa CUTHaja.

3. Ha kaxmoif u3mMepuTenbHO! TUIoMmaake (KpoMe mepBoi):

- W3MEpEeHHEe MOIIIHOCTH CUTHAJa B KaHaJIE;

- W3MEpPEHHE PACCTOSHUS OT IepeaTuruKa 0 TOYKH HAOIIOACHHUS,

- H3MEpEHHUE BbICOThHI YCTAHOBKH U3MEPUTEIHHON aHTEHHBI;

- W3MEpEHHEe Yrila MPEBBIINICHUS YCTAHOBKM AHTEHHBI TepeqaTdyhKa HaJ TOYKON
U3MEpEHMUS;

- W3MEpPEeHHEe a3UMYyTa TOUKH U3MEPEHUSI.

Ipumeuanue. Ilpu vinonHeHuy usmepeHutl 0N ROIYUEHUs. OOCTNOBEPHBIX Pe3YIbManos HeoOX00UMO MOUHO
cobm00amy ycio8us usmMepeHull.

N3mepeHue BbICOTHI yCTAaHOBKU aHTEHHBI IEPEIaTYMKA U U3MEPUTEIILHON aHTECHHBI.
M3MmepeHne BBICOTBI yCTaHOBKHM aHTCHHBI II€PENAaTYMKa IPOU3BOAUTCSA  JIA3EPHBIM
JAJIBHOMEPOM B COOTBETCTBUHU € «PykoBoJaCcTBOM 1O 3kcmuryarauun» Ha CH ninm m3aMeputenbHoOM

PYJIETKOM.
Ipumeuanue: usmepenue 8bicomvl YCMAHOBKU USMEPUINENbHOU AHMEHHbI NPOU3BOOUMCS NOCIe ee HaBeOeHUs
U HACMpOUKU.

W3mepeHne KoopIMHAT YCTAaHOBKY aHTEHHBI MepeaTyuKa.
N3mepenue npou3BOAUTCS B COOTBETCTBUU C HSKCIUTyaTallMOHHOM JOKYMEHTAalMel Ha
MPUEMHHK CUTHAJIOB CITyTHUKOBBIX PaJIMOHABUTAIIMOHHBIX CHCTEM.

[IpoBepka COOTBETCTBHS OTHOAIOIIEH CIIEKTpa CUTHAIA CIIEKTPAIIbHOW MacKe.
1.1.1 Tllepen HayasioM H3MEpPEHUH HEOOXOIMMO MPOBECTH MOJATOTOBKY K BBITOJHEHHIO
U3MEPECHUM.
[Ipu n3MepeHnn yCTaHOBUTH CIEAYIOIIME TapaMeTpbl aHAIU3aTopa CIeKTpa:
— LIEHTpaJIbHAs YacTOTa — COOTBETCTBYET LIEHTPAIbHON YacTOTE CUTHATIA.
— PpeXHuM paboThl — PeKUM HAKOIJICHUSI MAaKCUMAIIbHBIX 3HAUEHUM;
— HCIOJIb3YEMBIH IETEKTOP — IETEKTOP CPEIHEKBAIPATUUECKUX 3HAUCHHUI;
— PEXHM pa3BEpPTKU — MHOTOKPaTHBIN;
— mosoca 0030pa, BpeMs  pa3BEepPTKH, IMOJOCHI MPOIMYCKAaHUS  Y3KOMOJOCHOTO U
IIUPOKOIIOJIOCHOTO TPAKTa aHAIMU3aTopa CIEKTPpa BEIOMPAETCsS B COOTBETCTBUH ¢ Tadmuiei 9.1.
3anmyCTUTh TECTOBBIM CUTHAJd HAa IPOIPaMMHOM TECTEpE AJIi MHUIMUPOBAHUS Ieperadn

IAHHBIX ¢ 0a30BOU CTaHIIUU.

IHpumeuanue: Tecmogulil cucHan 00dCEH OeUCMB08AMb NOCMOSIHHO 8 MeYeHUe 6Ce20 Nepuoda HAOI00eHU.
Heobxooumo, umobwl 6azoeas cmanyusi pabomana ¢ MAKCUMAILHO B03MOJICHOU CKOPOCBIO MOOYIAYUU, MAK KAK
UBMePsIMb WUPUHY 3AHUMAEMOU NOJIOCHL YACTOM HEODXOOUMO HA UHMEPBANAX 8PEMEHU, KO20d U3LYYeHUe 3aHUMAem
Hauboee WUpoKyio noiocy.

Paboma ¢ npoepammmnsim mecmepom onucana 6 Ipunodicenuu b.
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Taomnuma 9.1

ITosoca ITostoca
Bpems

Cranpapt MoJoca NPONyCKAHMS NPONyCcKAHMS amenTICH

BILJ, HILI |0630pa, M| y3komosocHoro |mmpokomoaoctoro| © MI; ’
TpakTa, KI'n TpakTa, Kl

802.11a,

22,0 Ml 100 100 1000 300

802.11b/ g,

22,0 M 66 100 100 300
802.16-2004,
1,25: 1,75 MTi 5 10 30 3000
802.16-2004,

3,0; 3,5 M 10 10 30 3000
802.16-2004,

5,5, 7,0 MI'y 20 30 100 1000
802.16-2004,
8,75; 10,0MI 1t 30 50 150 600
802.16-2004,

14,0 MI'n 50 100 300 300
802.16-2004,

17,5; 20,0 60 100 300 300

MI'n
802.16-2004,
28,0 Ml 90 100 300 300

ITocne MHULMKMPOBAHUS NIEPENAYU TECTOBOM MOCIEA0BATEIBHOCTH C OAHOIO IPOrPaMMHOIO
TecTepa Ha Ipyroi He0OXOIUMO 3aIlyCTUTh HAKOIICHHE MaKCUMAJIbHBIX 3HAUYEHUN CUTHAJIA.

B pesynbTare Ha 3KpaHe OTOOPA3UTCS MOITYYEHHBIH MyTEM YCPEIHEHHUS SHEPreTUUecKUi
CIIEKTP KOHTPOJIUPYEMOIO U3JIy4EHUS.

B mporecce ycpenHeHus CIEKTpa ClIeAyeT KOHTPOJIUPOBATh IOCTOSHCTBO IPOXOKICHUS
TECTOBOI'O CUTHAJIA OT OJHOTO IPOrPaMMHOrO TECTEpa K IPYroMy, BU3yaJbHO AHAIU3HPOBATH
HaJau4yue IIOMEX B IIPOLECCE HU3MEPEHUM, CTENEHb W3MEHYMBOCTH YCPEIHSEMOIO CIIEKTpa
KOHTpoJMpyeMoro wusinydeHus. Yepes 1 MuHyTy, Korma u300pakeHME CHEKTpa HepecTaHeT
U3MEHSATHCS, CIEAYyeT CPaBHUTh Ha MOJYYEHHOE H300paKeHHE C MacKoW CIEKTpa CHTHajla U

CACIaTh BBIBOJ O COOTBETCTBHHU CIICKTpPa CUT'HAJIa CHCKTpaHBHOﬁ Macke.

Ipumeuanus: Ecau obHapydceHo, umo 8 npoyecce NPOBeOeHUs XAPAKmMep aHAIUUPYeMO20 U3NYYeHUs
CYUWeCMBEHHO UBMEHUNUCh, UMW 02Ubalowjas CNnekmpa CUSHald U MEHOBEHHOU Hacmomsl NOKA3AAU Hauvue
KPamKo8peMeHHbIX noMex, UsMeperus ciedyem nosmopums.

CoxpaHuTh M300paxkeHHE OrMOarolleil CIeKTpa CUrHajla B MaMSITH aHaJlu3aTopa CHEKTpa,
€Cli eCTh Takas (PyHKIMOHalbHas BO3MOXXKHOCTb, MJIM Cpa3y CPaBHHUTb €€ CO CIEKTPaJIbHOU

MAaCKOM.
Ipumeuanue. Cnexmpanvuvie Macku 0I5l PA3TUYHLIX CIMAHOAPMO8 npusedensl 6 Ilpunoscenuu B.
[ToBTOPUTH IIpOLIENYPY U3MEPEHHUS TPHU pasa.

N3mepenue yactorsl usnydenus POC.
[lepen ©HauyanoM wu3MepeHU HEOOXOAUMO TPOBECTH MOATOTOBKY K BBIINOJHEHHUIO
U3MEPECHUM.
[Ipy n3mMepeHnn yCTaHOBUTH CIEAYIOIINE [TapaMeTPhl aHAIM3aTOpa CIEKTpa:
— IIEHTpaJIbHAS YacTOTa — COOTBETCTBYET IICHTPAIbHON yacToTe curHana (Tadmmma 7.1).
— PpeXHuM paboThl — peKUM HAKOIJICHUS] MAaKCUMAIIbHBIX 3HAUEHU;
— HCIOJIb3YEMBII IETEKTOP — IETEKTOP CPEIHEKBAIPATUUECKNX 3HAUECHHUI;
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— PEXHUM pa3BepPTKH — MHOTOKPATHBIN;
— mosioca 0030pa, BpeMs pa3BEepPTKH, IOJOCHl MPOMYCKAaHUS  Y3KOMOJOCHOTO U
IIMPOKOIIOJIOCHOTO TPAKTa aHAJIM3aTOPa CIEKTPa BHIOMPAETCs B COOTBETCTBUH ¢ Tabnuuei 9.2.

Tabmuma 9.2
ITosaoca
ITosoca
IMojioca NMPOIYCKAHMS

Cranpapr NPONyCKAHUS Bpems

BITJI, HIIII 0630pa Y3KOTOTOCHOTO IIHPOKOIOJOCHOIO | Pa3BepTKH, C
’ (AF), MI'm | Tpakra (Af,.), ’
TpakTa, KI'n
kIl
802.11a,

22,0 MI'n 66 2,4 1,5 30

802.11b/ g,

22,0 MI'n 66 2,4 1,5 30
802.16-2004,

1,25; 1,75 5

MI'1t

802.16-2004, 10
3,0; 3,5 MI'g
802.16-2004, 20
5,5; 7,0 MI'g
8?352;'1160,%?\%;[ 30 <f, x 10° 3 % Af, > 5xAF/(Af,)?
802.16-2004, 50

14,0 MI'g
802.16-2004,

17,5; 20,0 60

MI'g

802.16-2004, 90

28,0 MI't

rae f, — gacrora curnana.

3anmycTUTh TECTOBBIM CUTHAJ Ha MPOrPaMMHOM TecTepe AJIi MHUIMUPOBAHUS Ieperadu

JTAHHBIX ¢ 0a30BOIl CTAHIIUH.

Ipumeuanue: Tecmogulil cuenan 00adceH Oelcme08ams NOCMOSHHO 8 medeHue 6ce20 Nepuoda Hab00eHU.
Heobxooumo, umobwr 6azosas cmanyusi pabomana ¢ MAKCUMAILHO B03MOJICHOU CKOPOCbIO MOOYIAYUU, MAK KAK
UBMEPSIMb WUPUHY 3AHUMAEMOUL NOJIOCHL YACTOM HEOOXOOUMO HA UHMEPBANLAX 8PEeMEHU, KO20d U3LYYeHUe 3aHUMAem
Hauboee WUpoKyio noiocy.

Paboma ¢ npoepammmuvim mecmepom onucana 6 Ipunodcenuu b.

ITocne MHULMKMPOBAHUS NIEPENAYN TECTOBOM MOCIEA0BATEIBHOCTH C OAHOIO IPOrPaMMHOIO
TecTepa Ha Ipyroil He0OXOIUMO 3aIyCTUTh HAKOIJICHHE MaKCUMAJIbHBIX 3HAYEHUI CUTHAJIA.

B pesynbTare Ha 3KpaHe OTOOPA3UTCS MOITYYEHHBIH MyTEM YCPEIHEHHUS SHEPreTUUeCKUi
CIIEKTP KOHTPOJIUPYEMOTO U3JIy4EHUS.

B mporecce ycpenHeHus CIEKTpa CIeAyeT KOHTPOJIUPOBATH IOCTOSHCTBO IPOXOKICHUS
TECTOBOI'O CUTHAJIA OT OJHOTO IPOrPaMMHOrO TECTEpa K IPYroMy, BU3yaJbHO AHAIU3HPOBATH
Hajau4yue IIOMEX B IIPOLECCE HU3MEPEHUM, CTENEHb W3MEHYMBOCTH YCPEIHSEMOIO CIIEKTpa
KOHTPOJMPYEMOro Hu3ilydeHus. Yepe3 2 MHUHYTHI, KOrja M300pa)KeHHE CIEKTpa MepecTaHeT
U3MEHATBCS, CIEAYyeT COXPaHUTh H300paKeHHe orudaromeil CreKkTpa CUrHajga B TaMATH

aHaJIM3aTopa CIIEKTpa IS TOCIeyIoIIei 00paboTKH.

Ipumeuanusn: Ecnu obuapysceno, 4mo 6 npoyecce NPOGeOeHUsl XAPAKMep aHATUUPYEeMO20 UBYUEHUS
CYWEeCmeeHHO USMEHUIUCH, UIU 02“6(110111/}(1}1 cnekmpa cucHaia u MEHOBEHHOU Yacmomvl NOKA3GAU HAAUYUe
KpamKOBpPEMEHHbBIX NOMeX, USMEPEHUSL CJlec)yem nosmopuma.
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IToBTOpPUTH IIPOLIEYPY U3MEPEHHUS IECATH Pa3.
C moMoIIpI0 CEIHATBHOTO MTPOTPAaMMHOTO o0ecrieueHus 00padoTaTh OrudaroIme CreKTpa
CHTHAJIa ¥ BBIYMCIIUTD JCCATH 3HAUCHHI [IEHTPAIbHOW 4acTOTHI fj.

M3mepeHune MOIIHOCTH CUTHAJIA B KaHAJIE.
[lepen wHauyanoM wu3MepeHH HEOOXOAMMO TPOBECTH MOATOTOBKY K BBINOJHEHHUIO
U3MEPECHUM.
[Ipu n3MepeHnn yCTaHOBUTH CIEAYIOIIME TapaMeTpbl aHAIU3aTopa CIeKTpa:
— IIEHTpaJIbHAS YacTOTa — COOTBETCTBYET IIEHTPAIbHON yacToTe curHana (Tadmmma 7.1).
— mojoca o0030pa, BpeMs pa3BepPTKH, TOJOCHI TMPOMYCKAHHUSI  Y3KOMOJOCHOTO H
[IMPOKOTIOIOCHOTO TPaKTa aHAJIM3aTOpa CIIEKTPpa BHIOMPAETCsl B COOTBETCTBUU ¢ Tadumiiei 9.1;
WCIIOJIB3YEMBIN IETEKTOP — IETEKTOP CPEIHEKBAAPATUUECKUX 3HAUECHUI;
PEXUM U3MEPEHHI — U3MEPEHNUE MOIITHOCTH B KaHAJIE;
rmojoca yacTot kaHaja — B coorsercTBuu HIIII curnamnma;
pEeXuUM pa3BepTKH — MHOTOKPATHBIN.
3anmyCTUTh TECTOBBI CUTHAJI Ha MPOTrPaMMHOM TeCTepe JUIsi MHULMUPOBAHUS IEpenadu

JTAHHBIX ¢ 0a30BOIl CTAHIIUH.
Ipumeyanue: Tecmosulii cuenan 0ondiceH 0eicmeosams NOCMOSHHO 8 MedeHUe 6ce20 Nepuoda HabaoOeHU.
Paboma c npoepammnviv mecmepom onucana 6 Ilpunosicenuu b.

[Tocnie MHUIIMUPOBAHHUS TIEpEAaYN TECTOBOW MOCIIEIOBATSIIBHOCTH C OJHOTO MPOTrPAMMHOTO
TeCTepa Ha ,Z[perﬁ HGO6XOI[I/IMO 3aHyCTI/ITB MHOFOKpaTHBIe I/ISMGPGHI/IH MOIIHOCTH B KaHAJIC.

B pesynbrare Ha skpaHe OyaeT OTOOPaKaThCSA YHEPTrEeTHUCCKHHA CIIEKTP KOHTPOJIHPYEMOTO
H3IIyYCHHUSL.

B nmpomecce ananmm3za CHEKTpa CJICAYeT KOHTPOJUPOBATH ITOCTOSHCTBO TPOXOXKICHUS
TECTOBOT'O CHUTHAJlA OT OJHOTO MPOrPaMMHOTO TECTepa K JPYroMy, BHU3YallbHO aHAIU3UPOBATH
HaJIMYME TIOMEX B IMPOIECCEe HW3MEPCHHH, CTENeHb HW3MEHYUBOCTH YCPEIHSIEMOrO CIIEKTpa
KOHTPOJHpPYyeMOro wu3iaydeHus. [locie HEKOTOpOro KOJIMYECTBAa H3MEpPEHUH, €CIH IOKa3aHUs
MOIIIHOCTH CHTHAJIa HM3MCHSIOTCS B mpeaenax =+ 1 nb, ciaemyer 3adukcupoBaTh pe3yibTar
HaOroneHus Pj.

[lepemecTuTh U3MEPUTENBHYIO AHTEHHY B CIEAYIONIYIO TOUKY HAOJIOJICHHUS HA PACCTOSIHHUE

0,84.

Ipumeuanue. Ilepemewenue npouzsooum 8 ciedyrouem nopsaoke:

nepeas mouxka — UCXoOHas1,;

8Mopas moyka — ammeHHa nepemewaemcs Ha paccmosinue 0,84 om uUCXOOHOU MOYKU 6 HANPABIEHUU
aHmMeHHbL Nepedamyuxa;

mpemus Moyka — aumenHa nepemewiaemcs Ha paccmosanue 0,84 om ucxoOHOU MoyKu 8 HANPAGIEHUU - OM
aHmMeHHbL Nepedamyuxa;

yemeepmas MoyKka — aHmMeHHa nepemewaemcs Ha paccmosanue 1,61 om ucxoOHoOU moyKy 8 HANPAasLeHUU - Om
aHmeHHbl nepeoamyuxda.

[ToBTOPUTH MpOLIEAYPY U3MEPEHHSI YETHIPE pa3a.

W3mepeHne paccTosiHUS OT aHTEHHBI IIepelaTuuKa 10 TOUKU HaOII0CHHUSL.

JlazepHblil JaJIbHOMEDP YCTAaHOBHUTH HA IUTAaTUB (TPEHOTY) W BBIPOBHATH B FOPU30HTAIBHON
MJIOCKOCTH.

Hagectu nyu naszepa Ha aHTeHHY NepeAaTdynka, ¥ 3aQUKCHUpOBaTh pe3ynabTar R uamepenus
paccrosaus Mexxny CY u aHTeHHOUM niepeaTyuKa.

IToBTOpUTE IIPOLIENYPY U3MEPEHHUS YETHIPE pasa.

H3mepenue yria npeBbIlIeHNs YCTAHOBKY aHTCHHBI IIepeIaTuyrKa HaJl TOYKON U3MEPEHUs.

KnuHomeTp ycTaHOBUTH Ha IITATUB (TPEHOT'Y) U BBIPOBHATH B TOPU30HTAIBHOM MJIOCKOCTH.

Hagectu nyd na3epa uiu Ha aHTEHHY NepeJaTyuka, U 3aUKCUPOBaTh pe3ybTaT U3MEPEHUS
yTJjla NPEBBIIICHNs YCTAHOBKHM aHTEHHBI IIEpPEeIaTYNKa HaJl TOYKOM H3MEPEHUS.

IToBTOpUTE IIpOLIENYPY U3MEPEHHUS YETHIPE pa3a.
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H3mepenue a3umMyTa TOUYKHA U3MEPEHUS

Bycconb ycTaHOBUTH Ha IITATHB (TPEHOT'Y) M BBIPOBHSTH B TOPU30HTAILHOM IITIOCKOCTH.

HaBecTu BH3Mp Ha aHTEHHY MEpPEIaTUMKa, U 3aUKCUPOBATH PE3yJbTaT U3MEPCHHS a3UMyTa
TOYKH HAOIIONEHUS.

[ToBTOPUTH MpoOIIETypy U3MEPEHHUS YETHIPE pa3a.

BrisiBiieHre HecaHKIIMOHUPOBaHHBIX POC

[Tocne msmepenuss DUNM, HeoOX0IMMO TOIYYUTH OTHOAIOLIME CIIEKTpa HCCIEAYEMOro
nuarnasoHa 4actor B 8-10 HampaBlieHMsIX, TIPH COBEPIICHHH TOJHOTO 000pOTa M3MEPUTEITHHOMN
aHTEeHHBI BOKpYr cBoedl ocu Ha 360°. Eciu mpu stom Oyzaer 3aduMKCHPOBAHO TOSBICHHE
COCPEIOTOYEHHBIX MOMEX, HE SBIAIOUIMXCA CUTHAJIOM OT mpoepsieMoro POC, To oHH MOTyT
ABIATHCST cUrHanoM He3akoHHOM POC. Ilpu m3MmepeHusx (ukcupyercs MpuUMEpHOE HarpaBlieHUE
HMCTOYHHMKA TOMEX U MOLIHOCTh €r0 CUTHAJIA.

IIpy moAroTOBKE K M3MEPEHUSAM MapaMeTpa KauecTBa yCIyr MPOTrPAMMHBIN TECTEP MOYKET
oOHapyxuBaTh Bce PDOC paborarmomme B TOM K€ CTaHAapTe, YTO W a0OHEHTCKas CTaHIIHUS
IPOrPpaMMHOTO TecTepa. DTO O3HAYaeT, YTO €CIM OOHAapyXKeH curHaia oT HeusBecTHOH POC,
paboTtaromieii B OJHOM CTaHIapTe C MPOTrpaMMHBIM TectepoMm, To 3Ta POC wmoxker OBITh
HECaHKLMOHUPOBAHHOW WJIM HapylIaTh YCJIOBUS Pa3pelIEHUs Ha UCIIOJIb30BAHNUE YACTOT.

O0paboTka pe3yJbTaTOB U3MEpPEHU I

O06paboTka pe3ynbTaTOB U3MEPEHUI KOOpAMHAT YCTaHOBKU aHTeHHBI POC mpon3BoauTCs B
COOTBETCTBUM C OKCIUTyaTallHOHHOW JOKyMEHTaluell Ha MPUEMHUK CHUTHAJIOB CITyTHHUKOBBIX
paZOHAaBUTAIIMOHHBIX CHUCTEM.

[IpoBepka COOTBETCTBHUS OTHOAIONIEH CIIEKTpa CUTHAJIA CIIEKTPATbHONW MAaCKe MPOU3BOIUTCS
1ocje UX MOJYYEeHHUs, €CIIU €CTh BO3MOKHOCTb COXPAHATh OTMOAIONIYIO CIIEKTpa CUTHAJIA B TAMSATH
aHaJIM3aTopa, WIK HEMOCPEACTBEHHO B MPOIECCE U3MEPEHUH.

I[Ipu mnpoBepke Ha u300pakeHHWEe OruOAOUICH CIEKTpa CHUTHAJIA HAKJIaIbIBAETCS
CIeKTpaJibHasl MacKa, IPUYEM 3a HYJIEBOM YpoBeHb Py MpHHUMAaEeTCsl MaKCUMalbHbBIN orudaromien
CHEKTPa Pmax € yUETOM MOTPEMIHOCTH U3MEPEHUI

Po (ab) = Pmax (2b) + 2 nb. (14)
prweanue. Ecnu YCMAHOBIEHO, YmoO MAKCUMAIbHAA eapuayus Mewcdy HYl1e8bIMU  YPOBHAMU mpex

Habmooenulli npesvluiaem 2 0b, mo pesyrvmamol uzmepeHull A6AI0OMC HEOOCMOBEPHLIMU U NPOYEOYPy UMEPeHLs]
HeobX00umo nposecmu ewje pas.

[Ipy u3MepeHMM YACTOThl CHTHaja 3a pe3yJlbTaT H3MEpPEHUs MPUHHUMAETCS CpelHee
3HAUEHUE YaCTOTHI f ¢, BBIYUCIAEMOE 110 BBIPAXKEHHIO

1
f =—>f 15
K 10; ' (15)

B kxauecTBe NOTPEIIHOCTH YKa3bIBAETCs 3HAYEHUE O = +3,0-10°°.

Ipumeuanue. Eciu ycmanogieHo, umo MAKCUMATbHAS 6APUAYUS MEXCOY 3HAYEHUSMU YACMOMmMbl CUCHANA
decamu nabmodenuti npesviwaem 3,0-10°, mo pesyrbmamel uzmepenuii sensomes HedocmosepHbIMU U NPOYEOYPY
usMepenus HeoOXo0UMo NPosecmu ewe pas.

IIpn u3MepeHUM MOIIHOCTH CHUTHAJIa B KaHAJIE 3a pe3yibTaT HU3MEPEHUS INPUHUMACTCA
MeIraHa BceX HaOmoaeHui, Berancisiemas B coorBerctBun ¢ 'OCT P MCO 5725-6-2002 [20]. s
€C BBLIYHCIICHHUA W3 IIOJTYYCHHBIX PE3YJIbTATOB Ha6JIIOI[eHI/II>'I HUCKIHYAaKTCI MHHHMAJIBHOEC U
MaKCHUMaJIbHOE 3HAYCHUS, a 33 PE3YJIbTaT MPUHUMACTCS

P _ Py + P (16)
npm 2 '
B xadecTBe nmorpemHocTy yKasbiBaercsa 3Hauenue AP, =2 nb.
Tlpumeuanue. Eciu ycmanoeieno, ymo MaxcumaivbHas sapuayus mexcoy naonooenusmu Pi npesviuaem 2 0P,
Mo pe3yibmamsl UsMepeHuil AIAIOMCA HeOOCTNOBEPHLIMU U NPOYedypPY UsMepenuss He0OX00UMO NPosecmu ewe pas.

[Ipu w3MepeHWH pacCTOSHUS OT TMepefaTyrKa 0 TOYKH HaOMIoAeHUS HEo0XO0IUMO
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YUHUTBIBATh YCIIOBUS U3MepeHus. Eciin n3mepeHus npou3BOAWINCH B TOUKE, KOTOpasi HE COBIaiaa
C TOYKOH YCTaHOBKH HW3MEPUTEIHHOM AHTEHHBI, TO HEOOXOJMMO TMEPEeCYUTaTh PACCTOSHUSA TI0
dbopmyne (13).

3a pe3ynbTaT W3MEPEHHS PACCTOSHUS TPUHUMAETCS MEIWaHa BCeX HAOJIOICHUN,
BBIUHCIISIEMasi OTOpPAcChIBAHHEM U3 TOJNYYEHHBIX pE3YNbTaTOB HAOMIOACHHA MUHUMAIBHOTO H
MaKCHMAaJILHOTO 3HAUYCHUMN

— R, +R
R = (2)2 (3). (17)

B kauectBe nmorpemHocTH yKasbsiBaeTcs 3HaueHne AR = 0,1 m.
Tlpumeuanue. Eciu ycmanosieno, ymo Maxkcumaibhas sapuayus mexcoy nabdaooenusmu Ri npesviiuaem 0,1
M, MO pe3yabmanmul UsMepeHull s8II0Mcs HeOOCMOBEPHLIMU U NPOYEOYPY UBMEPEHUS HeOOX0OUMO NPOBeCmL euje Pas.

IIpy wu3MepeHuu yriia IPEBBILICHWS YCTAaHOBKM AHTEHHBI IIepeJaTyvKa HaJ TOYKOU
M3MEPEHUsT HEOOXOAWMO YYHTBHIBATH YCIOBHS HM3MepeHHs. Eciim m3MepeHus: MpoW3BOAWIHNCH B
TOYKE, KOTOpas HE COBMaJalia ¢ TOYKOW YCTAaHOBKHM HM3MEPUTEIHHOW AHTEHHBI, TO HEOOXOIUMO
MePECUYUTATh YroJl MpeBbIIeHus o Gopmyie (12).

3a pe3yapTaT U3MEPEHMsI yIjla MPEBBIIIECHNS YCTAHOBKM AHTEHHBI NPUHUMAETCS MEAUaHa
BCEX HAONIONICHUH, BBIYHCISEMas OTOpAchIBAHHMEM W3 IOJYYCHHBIX PE3yJIbTaTOB HAOIIOICHHUN
MHUHHUMAaJIBHOTO U MAKCUMAJIbHOI'O 3HaYeHUHN
&) T &)

5 .

B kauecTBe norpemHocT! ykasbBaeTcs 3HaueHne Ag = 1°.

Ipumeuanue. Eciu ycmano6ieno, ymo MaKCUMAaibHas eapuayust mexcoy Habmooenuamu & npesviuiaem 1 °
Mo pe3ynbmamul UsMepeHUll A6IA0Mcs HeOOCMOBEPHBIMU U NPOYeOYPY UsMePeHUsI HeoOX00UMO nposecmu euje pas.

IIpn wm3mepeHuM a3uMyTa TOYKM HM3MEPEHHs 3a pE3yJbTal H3MEPEHUS IIPUHUMAECTCS
MeIraHa BceX HaOmoaeHui, Beraucisiemas B coorBerctBun ¢ 'OCT P MCO 5725-6-2002 [20]. s
€C BBLIYHCIICHHUA W3 IOJTYYCHHBIX PE3YJIbTATOB Ha6JIIOI[eHI/II>'I HUCKIHYAaKTCI MHHHUMAJIBHOEC U
MaKCUMaJIbHOE 3HAYCHUS, a 33 PE3YJIbTaT MPUHUMACTCS
_ %t %

2

B kadecTBe morpenrHocTH yKasbsiBaeTcs 3HaueHne Ao = 1°.
Tlpumeuanue. Eciu ycmanoeieno, umo MakCuMAanbHas apuayus mexcoy Habmodenuamu oi npesviuwaem 1
Mo pe3yibmamsvl UsMepeHuil AIAIOMCA HeOOCTNOBEPHLIMU U NPOYedypY UsMepenuss He0bX00UMo NPosecmu ewe pas.

N3mepenne OUNM  saBnsiercs KocBeHHbIM. [Ipm  pacuere pe3ynbTata U3MEpEeHUA
HCIOJIB3YIOTCS pEe3yJabTaThl NPEbIAYIIUX H3MEPEHUN M HUCXOoAHble aaHHble. Pacuer DOUNM
IIPOU3BOJIUTCS B COOTBETCTBMM C BblpakeHHeM (11). B kauecTBe mHOrpemHoCTH YyKa3bIBaeTcs
sHayenue AP, = 6 nb.

(18)

& =

a (19)

AHaan3 u opopmiieHHe pe3yabTATOB U3MePeHUI

Ecnu npu npoBepke 0OHapy EHO, YTO OJIHA MM HECKOJIBKO U3 TpeX OTMOAIONINX CHEeKTpa
NIEPECeKal0T CHEKTPAIbHYI0 MAacKy, TO HEO0XOJMMO ONEpaTUBHO BBIIBUTb HX BO3MOXKHBIE
NPUYUHBIL. 3aBBIIICHUE pe3yabTaTa U3MEPEHHs] MOKET OBITh BBI3BAHO MOTPEIIHOCTAMHU M3MEPEHHUN
BCJIEJCTBHE HAIM4Ms IIOMEX, KOTOpbIE ONEpaTop HE CMOI BHU3YaJbHO OOHApYXWUTh IIO
M300paKEHHIO CIIEKTPA.

Ecnu BBIABIEHO, YTO NPEBBIIEHUE OTMOAOLINX CIIEKTpa CUTHAJIA CIIEKTPAaIbHOM MAacKHU He
BBI3BAHO MOTPEIIHOCTAMH, TO npoBepsiemoe POC nmpu3HaeTcst He COOTBETCTBYIOIIUM TPeOOBAHUAM
CTaHIapTOB.

Ecnu HU onHA M3 OruOaroImuX CIEKTpa CHTHAJa HE MPEBBIIAET CHEKTPaTbHON MacKH, TO
npoBepsiemoe POC npusHaeTcs COOTBETCTBYIOIINM TPeOOBAHUSIM CTaHIAPTOB.

C nenbro BBIABIEHMS XapakTepa HoiaroBpeMeHHbIx u3mMeHeHuid YUTII mo cpaBHeHMIO C
pe3yJIbTaTaMy, IOJIyYEHHBIMM IIPH BBOJC I€peJaTdyMKa B DKCIUIyaTAllMIO WM IIPU IPOBEICHUH
MHCTIEKIIMOHHOTO KOHTPOJISl 11€7€CO00pa3HO MOCTOSHHO aHAJIU3UPOBATh PE3YNbTaThl M3MEPEHHN
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YTII xonTponupyeMbix POC, mosyueHHble B IpoLecce NEPUOANUECKOr0 KOHTpouId. Takol aHan3
IIPOBOJAT IIyTEM IIPOCMOTpPA W CPABHEHMS PE3YJIBTATOB HACTOSIILHUX M3MEPEHUH C IOJyYEHHBIMH
paHee.

Ipumeuanue. Pexomenoyemesi KOHMpob nPOGOOUMb 6 OOHUX U MeX Jice MOYKAX USMEPEHUs], YO NO360UM
bonee 00bEKMUBHO CPABHUBAMb MeJICOY COOOIL Pe3VIbIMAMb.

[Tonyuennbsie 3HaueHusi mnapamerpoB UTII cregyer cpaBHUTH C  pa3pelIeHHBIMU
3Ha4eHUsAMHU. {11 3TOro HEOOXOOUMO COMOCTAaBUTh HOMHMHANbHYIO JIH aHTeHHBI mepenaTdnka B
a3UMYyTaJIbHOM IUIOCKOCTH CO 3HauYeHUsIMH DVMMM B COOTBETCTBYIONIMX HAMPABJIEHUSX, C YYETOM
IIOIPELIHOCTH U3MEPEHUM.

IIpumep cpaBHeHusi pe3ynbTaToB H3MepeHuss OUMM ¢ nomunanbHOM JIH aHTeHHBI
nepeaarduka npusezcH B [Ipuioxenun I'.

Ecnu usmepennsie 3Hauennsi DMIMIM B cOOTBETCTBYIOIIMX HAMpPABICHHUSAX HE MPEBOCXOIAT
pa3pelIeHHbIE 3HAYEHHUs], TO CIEAYET CUUTaTh, 4YTO cymecTByomud YTII cooTBeTCTBYET yCIOBUIM
HCIIOJIB30BAaHHUS YaCTOT.

Ecnu B mpouecce Takoro aHanu3a OOHAapy»XeHO, 4TO W3MepeHHble 3HadeHus DUVM B
COOTBETCTBYIOIIMX HAMNPABICHUSIX BBIXOAAT 32 YCTAHOBJIEHHBIE T'paHUIBI, TO mposepsemMoe POC
IIPU3HAETCSI HE COOTBETCTBYIOIINUM YCJIOBUSAM MCIOJIb30BAaHUS YaCTOT.

[To uroram m3MepeHuid HE0OXOAMMO CHOPMHUPOBATH OTYET, B KOTOPHI HYKHO BKIIOUHTH
naHHble O KoHTpoiupyemMoMm POC, 00 ycnoBusix M pe3yiabTarax H3MEpEeHHH U BBIBOJBI
otHocutenbHO ucnpaBHocTH POC. K oTdery mpummaraercs MpOTOKOJ HM3MEpeHuid 1o (dopme,
yTBepKaeHHOH npukazoM Munuadopmcesazu Poccun ot 28.10.2004 Ne 25.

KonTposbHbie BONpochl

UTo Takoe 4aCTOTHO-TEPPUTOPHAIBHOE IIJITAHUPOBAHUE?

[TpuHnun Merona u3MepeHus: LEeHTPaIbHOU YaCTOTHI PaJMOCUTHAJIOB.

Uto Takoe DM wu 1i1g yero npoBOASITCS €ro U3MEPEHUs?

Harmmure dopmyny st MOIITHOCTH CUTHAJIA Ha BXOJIE TPUEMHOTO YCTPOMCTRA.
MeToauka u3MepeHus yriia MPeBbIIICHHs] 00bEKTa HaJl TOYKON U3MEPEHUSI.

Urto Takoe crieKTpaibHast Macka?

MeTo/1bl BBISIBIICHUSI HECAHKIITMOHUPOBAaHHBIX POC.

[lepeuncnuth ycioBHs TPOBEACHUS U3MEPEHUN.

© o N o g & w D P

Kakue ocHOBHBIE TPHOOPHI HYKHBI 17151 IPOBECHUSI MOHUTOPUHTA?

10. Yem paziauyaroTcsi paluOCUTHAIIBI Pa3IHYHBIX pesn3oB Wi-Fi?
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23.

HopMaTHBHBIE CCBIJIKHM M MCIOJIb3yeMast JInTepaTypa

I'OCT 24375-80. PaguocBs3b. TepMuHBI U ONpeICIICHUS.

I'OCT 23611-79. CoBMECTUMOCTb PaIANO3JIEKTPOHHBIX CPEACTB 3JIEKTPOMArHUTHasA. TepMHUHbI
U OTIpe/ieTICHUSI.

I'OCT P 50016-92. CoBMeCTUMOCTh TEXHHYECKUX CPEICTB JIEKTpOMarHutHas. TpeGoBaHus K
UIMPUHE TOJIOCHI PAAMOYacTOT M BHEMOJIOCHBIM H3IyYEHUSIM paguolepeaaTdyukoB. MeTomabl
U3MEPEHUHN U KOHTPOJISL.

I'OCT P 50657-94. CoBMECTUMOCTh TEXHUYECKHX CPEACTB AJIEKTPOMAarHUTHas. Y CTPOWCTBA
paguonepealie BCeX KAaTeropui M Ha3sHAYCHUM HApOJHOXO3SAMCTBEHHOIO IIPUMEHEHUS.
TpeboBaHust K TOMYCTUMBIM OTKJIOHEHUSM YaCTOThl. MeTOIbI U3MEPEHUN U KOHTPOJIS.

Hopmbr 19-02. HopMbl Ha MMpHHY @OJOCHl pPaavodacTOT U BHEMOJIOCHBIE H3IyYEHUS
paanonepesaTIuKoB IPaKIAHCKOTO IPUMEHEHUS.

Hopmbr 17-99. Pagmonepemartuvku Bcex KaTeropuil u HasHadeHuid. TpeOoBanus Ha
JOMYCTUMbIE OTKJIOHEHHSI YaCTOThl. MeTO bl M3MEpPEHUIT U KOHTPOJIS.
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Ipuioxenue A

TpeOoBaHus K cpeacTBAM U3MePEHU M BCIIOMOTaTeJIbHbIM CpeIcCTBaM

TpebOoBaHwusI K aHANTKU3AaTOPY CHEKTpA:

— JluamasoH 4acTOT aHAJIM3aTopa CIeKTpa AOJKeH ObITh B npeaenax ot 1,0 go 7,0 I'T.
Ipumeuanue: JJonyckaemcs npou3600ums usmepeHus no yuacmkam OUand3oud auaiu3amopamu cnexmpa
PAaA3TUYHBIX MUNOE.

— Ilomoca o030pa aHamm3aTropa CHEKTpa IODKHA oOecreyrBaTh HM3MepeHHe orudarorieit

CIIEKTpa CUTHaJa B MOJOCE YaCTOT, COOTBETCTBYIOIIEH MUHHUMAIbHOMY KOHTPOJIBHOMY YPOBHIO.
Ipumeuanue. Ilpu omcymcmeuu aumanruzamopa cnekmpa ¢ mpebyemoll noaocoi ob3opa Odonyckaemcs
usmepeHue oz2ubaioujell KOHMpPOIUPYeMo20 CHeKMpa No Y4acmKaM.

— Tlonoca mpomyckaHusi aHanu3aTopa CIEeKTpa Ha ypoBHe MuHyC 3 nb momkHa OBITH He
menee 300 kI 1.

— Jlunamudeckuii Quama3zoH aHaIM3aTOpa CHEKTpa MJODKEH OOEeCHeurMBaTh W3MEpPCHHE
MaKCHUMaJIbHOTO KOHTPOJIBLHOTO YPOBHS.

— HepaBHOMEPHOCTh aAMIUIMTYJHO-4YaCTOTHOM XapaKTEpUCTUKU aHadu3aTropa CIEKTpa B
YCTAHOBJICHHOM TOJIOCE YaCTOT HE JIOJKHA MpEeBbIIATh 3 1b.
[Ipenen nonmyckaeMoi NOrPEIIHOCTH U3MEpeHus ypoBHs He O6ozee +2,0 nb.

TpeboBanus k U3MepHUTENbHON aHTeHHE (cM. Takoke Tadu. 10.1):

JlnamazoH 4acTOT U3MEPHUTEIILHONW aHTEHHBI T0JDKEeH ObITh B Tipeaenax ot 1,0 qo 7,0 I'T.
N3mepuTenbHast aHTEHHA TOJDKHA UMETh TUHEHHYIO MOJIIPU3AIHIO.

— KCBH, ue 6onee 2,5.

— l3mepurenbHas aHTEHHA JIOJDKHA OBITH aTTecToBaHa OO 10 3()PEeKTUBHON IUIOMIAIMN,
160 110 K03 (HULIMEHTY YCUIIEHUS C MOTPeIIHOCThI0 He Oonee 30%.

W3meputenbHas aHTEHHAa JIOJDKHA YCTAHABIMBATHCA HA TPEHOTE C  YIJIOMECTHO-

a3uMyTaJbHbIM JIUMOOM. TpeGoBaHus K TpEeHOTE:
[TorpemHOCTh HaBeIEHUS IO A3UMYTY — HE Oonee 3°.
— TorpeumHocTs HaBeACHHUS N0 YTy MecTa — He 6ouee 3°.
— TlorpemHocTh HaBeACHUS B TJIOCKOCTH MOJsIpU3aniuu — He 6onee 3°.

TpeboBanus Kk 1azepHOMY JaTbHOMEPY:
— Jlunama3oH u3mepeHus pacctostiui 2 — 150 m.
— Ilpenen momyckaemMoli MOTPEIIHOCTH U3MepeHus paccTostHus He Oomnee 0,1 M.

TpeboBanust kK reofIe3NIECKOMY CITyTHUKOBOMY IPUEMHHKY
— Ilpenen gomyckaemoii MOTPEIIHOCTH onpeeieHust KoopauHat He 6omee 30,0 m

TpebGoBaHUs K KITHHOMETDPY:
— JlnanasoH u3MepeHus BepTUKaIbHBIX yrioB 0-90°.
— Ilpenen gomyckaemoii MOTPENTHOCTH U3MEPEHUSI BEPTUKAIBHBIX yIII0oB He Oosee 1°.

TpeboBanus k Oycconu
— Jlmana3on uzmepenus azumytoB 0-360°.
— Ilpenen nomyckaeMoii MOTPEIHOCTH U3MEPEHUs a3uMyTa He Ooiee 1°.

TpebGoBaHUs K U3BMEPUTETHLHOM PYJIETKE:
— Juanazon uzmepenus quH 0,01 - 20,0 m.
— Ilpenen nomyckaemoii MOrPeUTHOCTH U3MepeHus paccTostHust He 6omee 0,01 m.

TpebGoBaHus K U3MEPUTEITHLHOMY Kabelto
28



- I/I3MepI/ITeJIBHBII>'I Ka0elb npeaHa3HauCH JId COCAWHCHUSA I/I3MepI/ITeJIBHOI>'I AHTCHHBI H

aHaIM3aToOpa CIEeKTpa.

— Jnuna xabens Ui COSAMHEHUS aHAIM3aTopa CIIEKTpa ¢ aHTeHHOW He Ooree 2 M.
— 3aryxanwue B ka0ene He Oonee 2 ab.
— 3aryxanue kabess J0JDKHO OBITh OTKaIHMOpOBaHO B nuanasone yactot ot 1,0 1o 7,0 I'T ¢

norpenrHocTrio He 6oiee 0,1 ab.

PeKOMeHI[yeMbIe CpeacTsa n3MepeHm"1 1 BCIOMOTraTeJIbHbIC CPEACTBA

Tabmuma A.1
Tun CH Xapakrepuctuku CU
AHaJIM3aTOPBI CHEKTPA
Rohde&Schwarz ITonoca wacrtor 20,0 I'y — 7,0/ 13,0/ 30,0 T'T'1y
FSP -7, 13, 30 ITonoca nponyckanus no HY no 10,0 MI'g
Huaamuaeckuit nuamna3on ot 30,0 7o -130,0 a1bm
[Ipenen momyckaeMoi MOrPENTHOCTH U3MEPEHHS YPOBHS HE
6onee 0,5 nb
Rohde&Schwarz ITonoca wactor 20 I'y — 8,0/ 26,0/ 40,0 I'T'1
FSQ -8, 26, 40 [Tonoca mpomyckanust mo HY no 50,0 MI'

Juuamuyeckuit quamna3od ot 30,0 1o -130,0 1bm
[Ipenen qonmyckaemMoi MOrpelIHOCTA U3MEPEHUST YPOBHS HE
6onee +£0,5 nb

Agilent Technology
89650S

ITonoca gactor 3,0 I'm— 26,5 I'T'1

[Tonoca nponyckanust no HY o 80,0 MI'n

Huaamuaeckuit nuamna3on ot 30,0 o -120,0 a1bm

[Ipenen nomyckaemMoil MOrpeIHOCTH U3MEPEHHS YPOBHS HE
oonee +£0,25 nb

I/I3MepHTeJILHI>Ie AHTCHHbI

I16-59

Hwnanazon vacror ot 1,0 mo 18,0 I'T'm.

[Ipenensl nomyckaeMol OTHOCUTENBHON NOTPEIIHOCTH

3¢ PeKTUBHON MOBEPXHOCTH U KOIDPUITMEHTA KATHOPOBKH
aHTeHHBI He Oonee +1,5 nb

KCBH ne 6o1ee 2,0

[Tonsipusanust TMHENHAS

JlazepHble 1aJbHOMEPDI

Leica DISTO Classic 5a

Hunana3on n3mepenus paccrossuuid 1,0 — 150,0 m.
[Ipenen nonmyckaeMoil MOTPEMIHOCTH U3MEPEHUS PACCTOSIHUS HE
6onee 0,05 m.

CeeropansHomep 2CT10
"brneck 2"

Huanaszon n3mepenus paccrostauii 2,0 — 10000,0 m.
[TorpentnocTs n3MepeHus paccrostauit J(5£3- 10° D) mm.

I'eoge3nyeckne CHyTHUKOBBIE IPHEMHUKH

Compact Flash GPS
npuémuauk GlobalSat BC-
337

[Ipenen nomyckaemoi norpemxocty He 6oiee + 100 m.

KannomeTtpsl

Laser Technology Inc
Impulse 200/200LR

JlnanaszoH n3MepeHus BepTUKaIbHbIX yriaoB (0 — 180°.
[Tpenen nomyckaeMoi MOTPEIIHOCTH U3MEPEHUs yIia He Ooiiee
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| £0.1°.

Byccouu
bBJI Jlnana3on u3Mepenus asumyTtoB 0-360°.
JonycTuMoe cpeiHee KBaIpaTUueCKOEe OTKIOHEHHUE CITy4alHOU
COCTaBJISIONICH MOTPENTHOCTH U3MEPEHHSI MATHUTHOTO a3UMYTa,
He Oonee 15’
Cucremarnueckasi COCTaBJISIONIAs MOTPEITHOCTH U3MEHEHHUS
MarHMTHOTO a3uMyTa, He Oomee 15’
bI'-1 Jlnana3on u3Mepenus asumytoB 0-360°.
[TorpenrHOCTh M3MEpPEHHS] MArHUTHBIX a3UMyTOB3()’
IIporpammubie TecTepbl
AirMagnet
Handheld 3.0 Amnanuzarop 6ecrpoBoaHbix ceteir Wi-Fi
AIrMagne_t Amnanuzarop 6ecrpoBoHbix ceteir Wi-Fi
Laptop Trio
Berkeley Varitronics
Systems Amnanusarop OecrnipoBoHbIX ceteit Wi-Fi

Yellowjacket Indoor 802.11

Berkeley Varitronics
Systems
Bumble Bee

Amnanuzarop 6ecrpoBoabix ceteir Wi-Fi
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Ipuioxenue b

OcHOBHbIE XapaKTEePUCTUKHU MPOTPAMMHOI0 TecTepa

[IporpaMMHEIil TecTep MpencTaBiIseT co00i MePEeHOCHON KOMIbIOTep (HOYTOYK), B COCTaB
KOTOPOTO BKJIIOUEH ajlanTep, MO3BOJISIOMMA padotats B cetsix BIIJl cooTBeTcTBYIOMIETO CTaHMapTa.
Kpome 3T0oro B cocTaB mporpaMMHOI0 TecTepa JOIHKHO BXOAUTH HEOOX01uMoe ol1iee (CHCTEMHOE)
U CrienuajibHOe (MPUKIIAIHOE) MPOrPaMMHOE 00ECTICUCHHE.

OO6mee mporpaMMHOe oOecrieueHue - Hauboyee yHHBEpcadbHash YacTh MPOTPAMMHOIO
oOecrnieueHus, oOImIas Ajs pa3lIuyHBIX KOMIIbIOTEpoB. IIporpammel, BXonsfiine B €€ COCTaB,
00ecreunBalOT yNpaBiIeHUE BCEMHU AallllapaTHBIMU W MPOTpaMMHBIMU pecypcamu. llog obmum
MIPOrpaMMHBIM OOecTieyeHuEeM TOHUMAIOT OTIEPAIIMOHHYIO CUCTEMY.

[IpuknagHoe mporpaMMHOE OOECIICUEHUE pPEeaTu3yeT KOHKPETHBIE AJTOPUTMBI IMEpeaadu
TECTOBOM IOCJIEIOBATEILHOCTH W 00paboTKu momydaemoir wuHbopmaruu. [lox mpukiamgHbiM
MPOrpaMMHBEIM 00ecrieueHrHeM TOHUMAETCSI TeCTOBas MPorpaMMa, MpeIHa3HaueHHAas IS TIepeladun
TECTOBOM MOCIEI0BATEIHHOCTH.

B kadecTtBe TecTOBOW MpOTrpaMMBl MOMKET CIYXHTh JIto0as MporpaMma, HMEIOIIast
BO3MOYKHOCTH nepenaun uHpopmanuu 1o Internet/Ethernet cetsim. I[Tpumepsr mporpamm:

— (aitnoBbie MeHeKEPHI ¢ BO3MOXxHOCTEIO padoTel B LAN (Explorer, Windows Commander
U T.IL.);

— Mporpammbl mepeaaun/monydeHust snekrponnoi mourel (MS Outlook, Outlook Express,
The Bat u T.11.);

— MporpamMMbl MPOCMOTpa THUIEPTEKCTOBBIX aokymenToB (MS Internet Explorer, Opera,
Mozilla u 1.11.).

Oco0eHHOCTH TPUMEHEHHS MPOrPAMMHBIX TeCTEPOB NPH U3MepPeHHUSX.

1. B kauecTBe nepenaTyrka/npueMHIKa TECTOBOM MOCIEA0BATEILHOCTH MOXKET BBICTYIIATh
0001 MporpaMMHBII TecTep.

2. Ilpu mpoBepke COOTBETCTBHSI OTMOAIONMIEH CIEKTpa CHTHajla CICKTPAIbHOM Macke
HE00X0AMMO 00eCHeuuTh MaKCUMAJIbHYI0 CKOpOCTh mepefayd uHpopMmanuu. MaxkcuManbHas
CKOpPOCTh II€peAayl JaHHBIX JIOCTUIAETCS TNpU OOECIEYEHUH XOpOIIEro KaHaja CBsA3M U
HEOOJIBIIIOTO PACCTOSHUS MEXIY 0a30BOM cTaHLMEH M aOOHEHTCKUM ycTpoiicTBoM. [loatomy mis
JOCTHKEHUS] MAaKCUMAJIbHOW CKOPOCTH Iepefjaud JaHHBIX HEOOXOIUMO 00eCleYuTh MUHUMAJIBHOE
pacctossHHe OT 0a30BOM CTaHIMM JO MPOrpaMMHOIO TecTepa — MPHEMHUKAa TECTOBOM
MIOCJIE0BATEIBHOCTH, a TAKK€ MUHUMAJIBHBIN YPOBEHb ITIOMEX B KaHAJIE.

MaxkcumanbHyl0 CKOpPOCTh Iepenaud HH(POPMAIMd MOXKHO YCTAaHOBUTH JUPEKTHUBHO,
HaCTPOHMB COOTBETCTBYIOIIMM 00pa3oM 0a30BYIO CTAHITHIO.

3. Ilpu BeIABICHMM HecaHKUMOHHMPOBaHHBIX POC BakHOH 0OCOOEHHOCTBHIO MPHUKIATHOTO
MIPOTPAMMHOTO 00OECTICUCHHs SBJSETCS BO3MOXKHOCTH ompenensitb MAC-aapec ycTpoucTB. OTa
BO3MO>KHOCTB II03BOJISIET OTJIMYaTh paspenieHHble POC oT HecankuonupoBanHbix POC.
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IIpuioxenue B

CnexkTpajbHble MacKku cranaapTos BILJI

TpeboBaHus CTaHIAPTOB K JOMYCTUMBIM 3HAUCHUSM BHEIMOJIOCHBIX M3ITyYCHHN 3a7ai0Tcs B
BUJIC CHEKTPAJbHBIX MAacoK B TaOMMYHOH (opMe WIM PHCYHKOB B KOOpAWHAaTax (ypoBEHb —
4acToTa).

B Bepxneit wactu Ttabmuiel B.1 ykazana cmektpanmbHas Macka (puc. B.1) mms POC,
pabotaronux B crangaptax 802.11 a/g, rae ucnonb3ytotcst Buasl Moayisiust OFDM.

B wmwxHelt wactum Tabmummel B.1 ykazana cnektpanpHas macka (puc. B.1) mms POC,
paboraromux B crangaprax 802.11 b/g, rae ucnons3yercs moxymsuus DSSS, BPSK u QPSK.

Tabmmma B.1.
802.11a/g (Bua moayasimun - OFDM)
Yacrora, MI'l -30 -20 -11 -9
Ypogens, 1b -40 -28 -20 0
802.11b/g (Buabl moayasimuu - DSSS, BPSK u QPSK)
Yacrora, MI'l -22 -22 -11 -11
YpoBeHsb, 1b -50 -30 -30 0

Ipumeyanus: 1. B mabauye npusedensi 3HaUeHUus Yacmom OMmHOCUMENbHO YEHMPATbHOU YaACHONbL.

2. Jlna nocmpoenusi cnekmpanbHOU MACKU He0OX00UMO NOCAE008aMENbHO COCOUHUMb TMOYKU MeNCOY COOOII.

3. B mabauye npugedenvi KOOpOUHAMbL MOYEK, HAXOOAWUXCA Cle8d OmM YeHmpaibHo yacmomvl. Touku,
HAaxo0awuecs cnpasa om YeHmpaibHoU 4acmomsl, pacnonazames CUMMEMPUIHO.

0 - 0
-10 - -10 -
-20 -
n 20 Lo
; < 30
< 30 - <
-40 A
-40 T )
-50 ‘ |
T 20 40 60 0 20 40 60
-50 -60 -
foTH, MIy foTH, My
Puc. B.1

Ha pucynkax B.2 a)-B) mpuBeneH BHENTHUIN BHJ W yKa3aHbl TOYKH IO KOTOPBIM CTPOHUTCS
CHeKTpalibHass Macka. i1 Toro, 4ToObl BOCIIONIB30BAThCS PUCYHKAMH HEOOXOAMMO 3HATh BHJT
moxayssitiuu 1 HIITI. Ta6muma B.2 comepxut nHGpOpMaIUIO O YaCTOTHBIX KOOPAMHATAX TOYEK, MO
KOTOPBIM CTPOUTCS CIIEKTpaibHasl Macka, a Tabnuna B.3 coxepxxut nadopmaruio o6 ypoBHE TOUEK.
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Tabauua B.2

Buja mogyasiuuun QPSK
MuHauManbHast
HIIII, MI'1g ckopoctb nepenaun | A, MI'n | B, MI'u | C, MI'u | D, MI'u | E, MI'u | F, MI'g
nHpopmanuu, Mout/c
1,75 2 0,875 0,875 1,25 1,85 3,5 4,375
2 2 1,0 1,0 1,42 2,11 4 5
3,5 4 1,75 1,75 2,5 3,7 7,0 8,75
7 8 3,5 3,5 50 7,4 14 17,5
14 16 7,0 7,0 10 14,8 28 35
28/30 32 14 14 20 29,6 56 70
Bua moayasiunu 16 QAM
MunnmanbHas
HIIII, MI'g ckopoctb nepenaun | A, MI'u | B, MI'n | C, MI'u | D, MI'u | E, MI'u | F, MI'g
uHpopmanuu, Mout/c
1,75 4 0,875 0,875 1,25 1,85 3,5 4,375
2 4 1,0 1,0 1,42 2,11 4 5
3,5 8 1,75 1,75 2,5 3,7 7,0 8,75
7 16 3,5 3,5 5 7,4 14 17,5
14 32 7,0 7,0 10 14,8 28 35
28/30 64 14,0 14,0 20 29,6 56 70
Buja moayasiuuu 64 QAM
MuHauManbHast
HIIII, MI'1g ckopoctb nepenaunt | A, MI'nq | B, MI'u | C, MI'u | D, MI'u | E, MI'u | F, MI'g
nHpopmanuu, Mout/c
1,75 6 0,875 0,875 1,25 1,85 3,5 4,375
2 6 1,0 1,0 1,42 2,11 4 5
3,5 12 1,75 1,75 2,5 3,7 7,0 8,75
7 24 3,5 3,5 5 7,4 14 17,5
14 48 7,0 7,0 10 14,8 28 35
28/30 96 14,0 14,0 20 29,6 56 70
prweqanuﬂ: ] B ma6ﬂuue npu@edeHbl SHAYEHUA 4Yacmon OmMHOCUmMeiIbHO ueumpaﬂbHod yacmomal.
Tabmnuma B.3
Touka A, | Touka B, | Touka C, | Touka D, | Touka E, | Touka F,
ab nb ab nb nb i
Bun mogynsiinn QPSK 0 -10 -25 -27 -50 -50
Bun monynsmuu 0 -10 -27 -32 -50 -50
16-QAM
Bun Mmogynsiiun 0 -10 -32 -38 -50 -50
64-QAM

HpuMeanuﬂ: 1. ﬂ]lﬂ nocmpoernus cneKmpaJleoﬁ MACKU HeoOX00UMO NOCAEO08AMENbHO COCOUHUMb MOYKU

Mmedxncoy coboll.

2. B mabauye npugedenvl KOOpOUHAMbI MOUEK, HAXOOAWUXCA CNPABA OM YeHmpaibHou yacmomul. Touku,
Haxooauwuecs cieea om YeHMpanbHol Yacmomsl, pAcnoId2aromcs CUMMEMPUUHO.
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CrnexTpainbHas CrexTpaiibHas
MJIOTHOCTH, Ab QPSK IJIOTHOCTH, Ab 16-QAM
A A
B D B D
C F C F
\AF, MI'n AF, M’y
0 > 0 >
a) 0)
CnexTpalibHast
IJIOTHOCTH, Ob 64-QAM
A A
B
C
D
/ L E F
AF, MI'g
0 Cdl

Puc. B.2.
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Ipuiaoxenue I'

IIpumep nocrpoenusi HOMuHAALHOM IH aHTeHHBI MepeIaTYNKA € Y4€TOM MOTrpenHocTel
U3MepeHnst

JIH aHTeHHBI epeaaTyrKa 3a/1aeTcsa B TAOIUYHOM MIIM Irpa)udeckoM BHJIE B KOOpAMHATAX
asumyT-OMMM. Ecmu JIH 3amanma B TabmuuHoM BHIE, TO K Kaxiaomy 3HadeHuto OUNM
HeoOxoauMo mpubaBuTh 6 b s ydera morpemHoctd u3mepennii DVMM u abGcomoTHyIo
BEJIMYMHY KaXJO0ro asuMmyTa (KpoMe HYJIEBOrO) YBEIMYWTh Ha 1° 1O ydera HOTpelHOCTH
n3MepeHus azumyTa (cm. Tabm. I'.1).

Ecmu JIH 3agmana B rpaduueckoM Bujae, TO Ha rpaduke K Kaxaomy 3HaueHuo DUNM
HeoOXxoauMo mpubaButTh 6 Ab M1 ydyera norpemHocty usmepennii JUUM (cwm. puc. I'.1).

Tabmuma I'.1.
A3nMYT, 0 30 50 55 60 63 90
T'PayChI
OUNM, 0 -3 -10 -15 -20 -25 -25
nb
AsmwyT’, | 31 51 56 61 64 o1
rpaaychl
OUNM ) 6 3 -4 -9 -14 -19 -19
nb
10
0 -
n
=
= -10 1
by
by
o
-20
-30 w ‘
0 50 100

AsumyT, rpagycel

Puc.T'.1.
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	Пределы допускаемой относительной погрешности измерения мощности радиосигнала в канале не превышают (2,0 дБ.
	Пределы допускаемой относительной погрешности измерения азимута направления на излучающую антенну не превышают (2(.
	Пределы допускаемой относительной погрешности измерения внеполосных излучений не превышают (2,0 дБ.

	Средства измерений и вспомогательные устройства
	МВИ может быть применена при использовании средств измерения (СИ), которые должны пройти испытания с целью присвоения типа, должны быть занесены в Государственный реестр и должны быть поверены в соответствии с требованиями Закона «Об обеспечении единс...
	Перечень СИ и вспомогательных средств, необходимых для измерения параметров радиоизлучений РЭС при проведении мероприятий надзора и контроля указан в Таблице 3.1.

	Методы измерений
	Методы измерения параметров частотно-территориального плана
	Измерение внеполосных излучений и проверка соответствия радиоизлучения спектральной маске стандарта БПД.

	Методы выявления несанкционированных РЭС

	Требования по безопасности
	Все работы должны производиться с соблюдением требований безопасности, установленных в ГОСТ 12.3.019-80. Система стандартов безопасности труда. Испытания и измерения электрические. Общие требования безопасности [18], Санитарных правилах и нормах работ...
	При работах на высоте (крышах зданий, вышках и пр.) обязательным требованием применения настоящей МВИ является соблюдение правил безопасности при работе на высоте.
	При выполнении измерений запрещается поднимать мачту с закрепленной на ней антенной, если сила ветра превышает 20 м/с.

	Требования к квалификации операторов
	К работам по измерению параметров радиоизлучений РЭС допускаются инспекторы имеющие квалификационную группу по электробезопасности не ниже четвертой для работы с электроустановками до 1000 В, прошедшие обучение и аттестованные на право работы по контр...
	Измерения должны выполнять инспекторы, изучившие документацию на используемые средства измерений и вспомогательное оборудование, изучившие настоящую методику, прошедшие инструктаж по технике безопасности и имеющие навыки практической работы по измерен...

	Условия измерений
	Условия окружающей внешней среды:
	Все измерения рекомендуется проводить в течение одного дня. Если измерения не могут быть проведены в течение одного дня, то в начале каждого дня необходимо проводить калибровку средств измерения.
	Количество измерительных площадок должно быть не менее 12. Одна из площадок выбирается в непосредственной близости от антенны передатчика в направлении предполагаемого максимума ее ДН на минимально возможном расстоянии. Эта площадка необходима для про...
	Измерительные площадки, на которых проводятся измерения, должны удовлетворять следующим условиям:
	Требования к параметрам измерительных антенн приведены в таблице 7.1 и Приложении А.
	Измерительная антенна должна быть ориентирована в пространстве в соответствии с поляризацией измеряемого сигнала и иметь максимальное согласование с передающей антенной.
	Уровень сигнала при проверке соответствие огибающей спектра сигнала спектральной маске должен на 50 дБ превышать уровень шумов.

	Подготовка к выполнению измерений
	При подготовке к выполнению измерений необходимо определить исходные данные. Исходные данные и источники исходной информации приведены в таблице 8.1.
	При подготовке к проведению измерений накануне проводятся следующие работы:
	При измерении ЭИИМ в различных направлениях важно обеспечить передачу одного и того же сигнала по беспроводному каналу, так как это непосредственно влияет на измеряемую мощность сигнала. Поэтому, для получения одного и того же уровня передаваемого сиг...
	Непосредственно перед измерениями на каждой измерительной площадке производятся следующие работы:
	Собрать схему измерения, показанную на рис. 8.1.
	При подготовке СИ их необходимо прогреть в течение времени, указанном в «Руководстве по эксплуатации» и провести настройку СИ. Вспомогательные устройства необходимо подготавливать в соответствии с правилами, указанными в инструкциях по эксплуатации на...
	Перед началом серии измерений необходимо провести калибровку СИ.

	Выполнение измерений
	Алгоритм измерения:
	Измерение высоты установки антенны передатчика и измерительной антенны.
	Измерение координат установки антенны передатчика.
	Проверка соответствия огибающей спектра сигнала спектральной маске.
	Измерение частоты излучения РЭС.
	Измерение мощности сигнала в канале.
	Измерение расстояния от антенны передатчика до точки наблюдения.
	Измерение угла превышения установки антенны передатчика над точкой измерения.
	Измерение азимута точки измерения
	Выявление несанкционированных РЭС

	Обработка результатов измерений
	Обработка результатов измерений координат установки антенны РЭС производится в соответствии с эксплуатационной документацией на приемник сигналов спутниковых радионавигационных систем.
	Проверка соответствия огибающей спектра сигнала спектральной маске производится после их получения, если есть возможность сохранять огибающую спектра сигнала в памяти анализатора, или непосредственно в процессе измерений.
	При измерении частоты сигнала за результат измерения принимается среднее значение частоты (RсрR, вычисляемое по выражению
	При измерении мощности сигнала в канале за результат измерения принимается медиана всех наблюдений, вычисляемая в соответствии с ГОСТ Р ИСО 5725-6-2002 [20]. Для ее вычисления из полученных результатов наблюдений исключаются минимальное и максимальное...
	При измерении расстояния от передатчика до точки наблюдения необходимо учитывать условия измерения. Если измерения производились в точке, которая не совпадала с точкой установки измерительной антенны, то необходимо пересчитать расстояния по формуле (13).
	При измерении угла превышения установки антенны передатчика над точкой измерения необходимо учитывать условия измерения. Если измерения производились в точке, которая не совпадала с точкой установки измерительной антенны, то необходимо пересчитать уго...
	При измерении азимута точки измерения за результат измерения принимается медиана всех наблюдений, вычисляемая в соответствии с ГОСТ Р ИСО 5725-6-2002 [20]. Для ее вычисления из полученных результатов наблюдений исключаются минимальное и максимальное з...
	Измерение ЭИИМ является косвенным. При расчете результата измерения используются результаты предыдущих измерений и исходные данные. Расчет ЭИИМ производится в соответствии с выражением (11). В качестве погрешности указывается значение (РRэиимR = 6 дБ.

	Анализ и оформление результатов измерений
	Если при проверке обнаружено, что одна или несколько из трех огибающих спектра пересекают спектральную маску, то необходимо оперативно выявить их возможные причины. Завышение результата измерения может быть вызвано погрешностями измерений вследствие н...
	С целью выявления характера долговременных изменений ЧТП по сравнению с результатами, полученными при вводе передатчика в эксплуатацию или при проведении инспекционного контроля целесообразно постоянно анализировать результаты измерений ЧТП контролиру...
	По итогам измерений необходимо сформировать отчет, в который нужно включить данные о контролируемом РЭС, об условиях и результатах измерений и выводы относительно исправности РЭС. К отчету прилагается протокол измерений по форме, утвержденной приказом...
	Контрольные вопросы

	1. Что такое частотно-территориальное планирование?
	2.  Принцип Метода измерения центральной частоты радиосигналов.
	3. Что такое ЭИИМ и для чего проводятся его измерения?
	4. Напишите формулу для мощности сигнала на входе приемного устройства.
	5. Методика измерения угла превышения объекта над точкой измерения.
	6. Что такое спектральная маска?
	7. Методы выявления несанкционированных РЭС.
	8. Перечислить условия проведения измерений.
	9. Какие основные приборы нужны для проведения мониторинга?
	10. Чем различаются радиосигналы различных релизов Wi-Fi?
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